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Preface
Brief, Focused, Essential

Studentearningstylescontinueto evolveaswe moveinto thetwenty-first century.Students
wantto learnaccountingn the mostefficient way possible balancingcourseworlwith personal
schedulesTheytendto focuson their studiesn shortintensesegmentbetweerjobs, classes,
andfamily commitmentsMeanwhile theaccountingndustryhasendureddramaticshifts since
the collapseof EnronandWorldCom,causiry arenewedocuson ethicalbehaviorin

accounting.

Core Themes

Thisbookis aimedsquarelyatthe newlearningstylesevidentint o d atydérdasandaddresses
accountingndustrychangesaswell. Accordingly,threecorethemedie atthefoundationof this

text:

Focused.Studentavantto be asefficientaspossiblen theirlearning.This bookadoptsa
concisejargonfree,andeasyto-understanégpproachKey conceptsareprovidedin short
segmentsvith bullet pointsandstepby-stepinstructionsto simplify conceptsA thoughtful,
stepwiseapproachelpsstudentsavoiddistractionsandfocusesattentionon the big picture.

Reinforcement.ReviewProblemsat the endof eachmajorsectionoffer practicalopportunities
for studentgo applywhattheyhavelearned TheseReviewProblemsallow studentgo
immediatelyreinforcewhattheyhavelearnedandareprovidedwithin the bodyof the chapter

alongwith the solutions.

Relevance Studentperformbetterwhentheycananswetthei w h guéstion Why is
manageriabccountingmportant?Meaningfulreferenceso companieshroughouthe chapters

helpstudentdie the conceptpresentedn eachchapterto realorganizations.

In addition,realisticmanageriabcenariopresentanissuethatmustbe addressedby the
managemenrdccountantThesepiquestudentinterestandaredesignedo showhowissuescan

beresolvedusingthe conceptgpresentedn thechapter.
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Finally, Businessn Action featuresn this textlink manageriatiecisionmakingto realbusiress

decisions.

Other Key Features

A focuson decisionmaking. This bookfocuseson the essentialnanageriaccountingconcepts
usedwithin organizationgor decisionmakingpurposesandcoverstheseconceptsn 13
straightforwardandconcisechaptersknowing thatthe majority of studentsakingmanagerial
accountingattheintroductorylevel aregenerabusinessnajorsandwill notbecome
accountantghis text waswritten to help studentsnakeinformedbusinesslecisionsusing

manageriabhccountingconcepts.

Thorough end-of-chapter coverage.The ExercisesProblemsandCasesveredevelopedo
give studentawide rangeof reinforcemenat differentlevelsof complexityandto helpbuild

critical thinking skills.

Ethics coverage.Theimportanceof ethicsis evidentfrom the outsetsincethe book beginswith
anentiresegmenbn ethicalissuedacingthe accountingndustry.This segmentncludesthe
Instituteof ManagemenA ¢ ¢ o u nréeveseaudtandardef ethicalconductanddescribes
professionatodesof conductprovidedby the Americaninstituteof Certified Public
AccountantsFinancialExecutivednternational andinternationalFederatiorof Accountants.

Ethicsquestionsaandcasesareincludedthroughouthetext.

Group projects. Theaccountingndusty andbusinessn generahavemadeit clearemployees
mustbe ableto work effectivelyandefficiently in groups.In addition,studiesshowstudents
learnconceptanoreeffectivelywhenworking in groups.To reinforcethis idea,we have

includedgroupprojectsthroughoutthe book.

Spreadsheetpplications. ComputerApplicationfeaturesandEnd-of-ChapterExercises

emphasizeéheimportanceof usingExcelspreadsheefsr analyticalpurposes.
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Chapter 1

What Is Managerial Accounting?

DanaMatthewsis the presidentof SportsweaCompanya producerof hatsandjerseysfor fans

of severalprofessionasportsteams.Imagineyou arethe accountanin chargeof all accounting

functionsat SportswearDanajust reviewedthe financial statement$or the mostrecert fiscal

yearfor thefirst time andhasthe following conversatiorwith you:

President
(Dana):

| justreviewedour mostrecentfinancial statementsand| noticedwedid notdo
aswell aswehadplanned. wouldlike to look morecloselyat the profitability
of eachof our productsto determineexactlywhathappenedbut! d o rhéave
thisinformationin thefinancial statementds therea reasonwed o nn@liade

thisin thefinancial statements?

Accountant:

Yes thefinancial statementare preparedfollowing U.S.GenerallyAccepted
AccountingPrinciples(U.S.GAAP)andare intendedfor outsideusers suchas
ownersbanksandsuppliers.U.S.GAAPdoesnotrequireusto disclose
profitability by product,andwe prefernotto makethis informationpublic.
Productprofitability informationstaysin-houseandis preparedby our

managerialaccountantDaveHicks.

President:

ThatmakessenseCanyouhaveDavepull togethermproductprofitability
informationfor the pastyearsowe cantakea closelook at which productsare

doingwell andwhichare not?

Accountant:

Youbet.We oéhhvketheinformationfor youearly nextweek.
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1.1 Characteristics of Managerial Accounting

LEARNIN®BJECTIVE

1. Comparecharacteristicof financialand manageriabccounting.

Question:Theissuefacingthe presidentat Sportswears a commorone.Companiegprefernot
to disclosemoreinformationthanis requiredby U.S.GAAP,but theywouldlike to havemore
detailedinformationfor internal decisionmakingand performanceevaluationpurposesThisis
whyit is importantto distinguishbetweerfinancial and managerialaccounting Whatis the
differencebetweernnformationpreparedby financial accountantandinformationpreparedby

managerialaccountants?

Answer:Financialaccountingocuseson providinghistoricalfinancialinformationto external
users Externalusersarethoseoutsidethe companyjncludingowners(eg., shareholdersand
creditors(e.g.,banksor bondholders)Financialaccountantseportingto externalusersare
requiredto followU.S. GenerallyAcceptedAccountingPrinciples(U.S. GAAP), a setof
accountingulesthatrequiresconsistencyn recordirg andreportingfinancialinformation.This
informationtypically summarize®verallcompanyresultsanddoesnot providedetailed

information.

Managerialaccountingocusesninternaluserg® executivesproductmanagerssalesmanagers,
andanyotherperonnelwithin the organizationwho useaccountingnformationto make
importantdecisionsManagerialaccountingnformationneednot conformwith U.S. GAAP. In
fact, conformancevith U.S. GAAP maybea deterrento gettingusefulinformationfor internal
decisionmakingpurposeskor example whenestablishinganinventorycostfor oneor more
unitsof product(eachjerseyor hatproducedat SportsweaCompany) U.S. GAAP requiresthat
productionoverheadosts,suchasfactoryrentandfactoryutility coss, beincluded.However,
for internaldecisionmakingpurposesit might makemoresenseo includenonproductiorcosts

thataredirectly linked to the product,suchassalescommission®r administrativecosts.
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Question:l t ctearthatfinancial accouning focusesn reportingto outsideuserswhile
managerialaccountingfocusesn reportingto insideusers.Whatspecificcharacteristicsvould

weexpecto seein managerialaccountingnformation?

Answer:Managerialaccountingoftenfocuseson makingfutureprojectionsfor segmentsf a
companySupposesportsweaCompanyis consideringntroducinga newline of coffeemugs
with teamlogoson eachmug. Managemenivould certainlyneeddetailedfinancial projections
for salescosts,andtheresultingprdfits (or losses)Although historicalfinancialaccountingdata
from otherproductlineswould be useful,preparingprojectionsfor the newline of mugswould

beamanageriabccountingunction.

Anothercharacteristiof manageriahccountingdatais its high level of detail. As notedin the
openingdialoguebetweerthe presidentandaccountanat SportsweatCompanythefinancial
informationin theannualreportprovidesa generalbverviewof thec o mp afmandasresults
butdoesnot provideanydetaikedinformationabouteachproduct.Information,suchasproduct

profitability, would comefrom the manageriahccountingunction.

Finally, manageriahccountingnformationoftentakesthe form of nonfinancialmeasures-or
example SportsweaCompanymight measurehe percentagef defectiveproductsproducedor
the percentagef ontime deliveriesto customersThis kind of nonfinancialinformationcomes

from the manageriabhccountingunction.

Tablel.1"Comparisorof FinancialandManagerialAccounting summarizeshe characteristics

of bothmanageriabndfinancialaccounting.
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Table 1.1Comparison of Financial and Managerial Accounting

Managerial Accounting Financial Accounting

Users Insidethe organization Outsidetheorganization

U.S. GenerallyAcceptedAccountingPrinciples

Accounting rules | None (U.S.GAAP)

Time horizon Futureprojections(sometimeshistoricalif in detail) Historicalinformation
Oftenpresentsegment®f anorganization(e.g., Presentsverallcompanyinformationin

Level of detail productsdivisions,departments) accordancevith U.S. GAAP

Performance

measures Financialandnonfinancial Primarily financial

Follow-Up at Sportswear Company

Question:Whatdid the presidentat SportswealCompanyearn aboutproductprofitability from

theinformationprovidedby the managerialaccountant?

Answer:The presidentit SportswearDanaMatthews learnedhatthe hatsproductline was
muchmoreprofitablethanexpectedaccountingor 55 percentof thec o mp apmofit¥esen
thoughinitial estimatesverethatthe hatsegmentvould accounfor 40 percentof company
profits. Converselythe jerseysproductline wasmuchlessprofitablethanexpectedaccounting

for 45 percentof thec o mp apmofit® s

Therearemanyissuesassociateavith determiningproductprofitability, includinghow to
allocatecoststhatarenot easilytracedto eachproductandwhetherthe productrevenueandcost
informationis accurateenaighto makeimportantmanageriatlecisionsThesemportantissues

will beaddressethroughouthe book.
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KEYTAKEAWAY

9 Financiahccountingprovideshistoricalfinancialinformationfor externalusersin accordancevith U.S.GAAP.
Managerialaccountingprovidesdetailedfinancialand nonfinancialinformation for internal userswho usethe
information for decisionmaking,planning,andcontrol purposes.

REVIEWPROBLEM.1

1. Suppose/ouare the co-ownerandmanagerof aretail storethat sellsandrepairsmountainbikes.Provideone
exampleof afinanciabccountingreport that would be usefulto you andyour co-owner. Providetwo examples
of managerialaccountingreportsthat would be useful to youasthe manager.

2. Providetwo exampleof nonfinancialmeasuresusedby a pizzaeaterythat servesfood in the restaurantand offers

deliveryservices.

3. Foreachreport listedin the following,indicatewhetherit relatesto financialor manageriabccounting Explain
the reasoningbehindyour answerfor eachitem.

1. Projectednetincomefor nextquarter by division

2. Defectivegoodsproducedasa percentageof all goodsproduced

3. Incomestatementfor the mostcurrentyear,preparedin accordancevith U.S.GAAP

4. Monthly salesbrokendown by geographiaegion

5. Productiondepartmentbudgetfor the nextquarter

6. Balancesheetat the endof the currentyear,preparedin accordancevith U.S.GAAP

Solutionto ReviewProblem1.1

1. Financiahccounthgreports providedto ownerstypicallyincludethe incomestatement,statementof 2 ¢ Yy SebidityQ
balancesheet,and statementof cashflows. All are preparedin accordancevith U.S.GAAPManagerialaccounting
reports preparedfor managersnightincludea quarterlybudgetfor revenuesand expensegor eachsegmentof the
businesqe.qg.,bike salesandbike repairs),returnsfor defectivemerchandiseasa percentof total monthly sales,
incomeprojectionsto be usedin decidingwhetherto openanew store, and projectedsalesfor eachbike model.
(Thereare manycorrectanswergto this problem.UseTablel.1"Comparisorof Financiahnd Managerial
Accountingasaguidein determiningthe accuracyof your answer.)

2. Example®f nonfinancialmeasuresncludepercentageof on-time deliveries percentageof burnedpizzasaverage

time requiredto preparepizzafor restaurantcustomers(from takinga O dza (i 2 orderitIp@vidingthe pizzaat the
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O dza i 2 tab&)N\dndresultsof customersatisfactionsurveys(Thesearejust afew examplesThereare many

correctanswergo this problem.)

3. Theanswersappearasfollows.Besureyou explainedyour answers.

1. Managerialaccounting informationisfor future projectionsandinvolvessegmentsof the company
2. Managerialaccounting nonfinancialdetailedmeasureof defectiveproducts

3. Financiahccounting historicalinformation preparedin accordancevith U.S.GAAP

4. Managerialaccounting detailedinformation providedmonthly

5. Managerialaccounting informationisfor future projectionsandinvolvesa segmentof the company

6. Financiahccounting historicalinformation preparedin accordancevith U.S.GAAP
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1.2 Planning and Control Functions Performed by Managers

LEARNIN®BJECTIVE

1. Describehe planningandcontrol functionsperformedby managers.

Question:Managersof mostorganizationscontinuallyplan for thefuture,andaftertheplanis
implementednanagersassessvhethertheyachievedheir goals.Whatare thetwo functions

that enablemanagemerib go throughthe processof continuallyplanningandevaluating?

Answer:Thetwo importantfunctionsthatenablemanagemerto continuallyplanfor thefuture
andassesgmplementatiorarecalledplanningandcontrol. Planningis the processof
establishinggoalsandcommunicatinghesegoalsto employee®f the organization.
Thecontrofunctionis the procesof evaluatingwhethertheo r g a n i planswere n 6 s

implementeceffectively.
Planning

Question:Continuallyplanningfor thefutureis animportantquality of manysuccessful
organizationssuchas SouthwesAirlines (discussedn Note1l.11"Businessn Action1.1"). How

do organizationdormalizetheir strategicplans?

Answer:Organizationgormalizetheir plansby creatinga budget whichis a seriesof reports
usedto quantifyano r g a n i plansfar tbefuéue. Forexample Ernst & Young, an
internationalccountingirm, plansfor the future by establishinga budgetindicatingthe labor
hoursrequiredto performspecificsenicesfor eachclient. The procesf creatinga budgetfor
eachclientenableghefirm to planfor future staffingneedsandcommunicateheseneedgo
employee®f the companyRatherthansimply hopingit all worksoutin theend,Ernst &
Young projectsthelaborhoursrequiredin thefuture, hiresaccountingstaff basedon these
projectionsandscheduleshe staff requiredfor eachclient.

A budgetcantakea variety of forms. A budgetedncomestatemenindicatesa profit planfor the

future.A capitd budgetshowsthe long-terminvestmentplannedfor thefuture.A cashflow
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budgetoutlinescashinflows andoutflowsfor the future. We providemoreinformationabout

how budgetscanbe usedfor planningpurposesn laterchapters.

Businessn Action1.1

Plansfor the Future

Reviewthe annual report or 10K for just about any company, and you are likely to find information regarding

plans for the future. Here are some examples:

1 Southwest Airlines. A low-fare, short-haul carrier that targets businesscommuters aswell asleisure travelers
statesin its annual report, i Ware focused on four big initiatives: the AirTran integration, the All-New Rapid
Rewards program, the addition of the Boeing 737 800 in 2012, and the replacement of our reservationss y st e m. 0

I Sears Holdings Corporation. A multiline retailer that offers awide array of merchandise and related services
statesin its 10K report, i Wevill continue to invest in our online properties. By integrating our vast store network
with our online properties, we believe that SearsHoldings will succeedin the rapidly evolving retail
environment. o

9 Nordstrom, Inc. A fashion specialty retailer indicates in its 10K report that its i s t r agtowtly plan includes
opening new Nordstrom full -line and Nordstrom Rack stores, with 6 announced Nordstrom full -line and 18
announced Nordstrom Rack store openings, the majority of which will occurby2 0 1 2 . o

As these companies go through the processof making decisions about the future, developing plans basedon

their decisions, and controlling the implementation of their plans, managerial accounting information will play

akeyrole in all phasesof the process.

Sources: Southwest  Airlines ,fi A n n Regpdrt, 2 0 1 Bttp:wvww.southwest.com ; Sears Holdings

Corporation ,f 1 OREport, 2 0 1 Gittp:dwww.searsholdings.com ; Nordstrom, Inc. ,fi 1 ORKport,

2 0 1 Gittp:dwww.nordstrom.com

Control
Question:Althoughplanningfor the futureis important,plansare only effectiveif implemented

properly.How do organizationsassessheimplementatiorof their plans?

Answer:The controlfunctionevaluatesvhetherano r g a n i planswereimpesiented

effectivelyandoftenleadsto recommendationfor thefuture.Many organizationgompare
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actualresultswith theinitial plan(or budget)to evaluateperformancef employees,

departmentsyr the entireorganization.

Forexampleassumeéernst & Young createsa budgetindicatingthelaborhoursneededo
performtax servicedor a particularclient (this is theplanningfunction). After thework is
performedactuallaborhoursusedto completethework arecomparedo budgetedaborhours.
This analysiss thenusedto evaluatevhetheremployeesvereableto completethe work within
thebudgetedime andoftenresultsin recommendationfor the future. Recommendationsight
includethe needfor addingmorelaborhoursto the budgetor obtainingbettersupportdocuments

from theclient.

Planningandcontrollingoperationsarecritical functionswithin mostorganizationsint od ay 6 s

busines€nvironmentgffectiveplanningandcontrolby managerganbethekeyto survival.

KEYTAKEAWAY

I Managerscontinuallyplanand control operationswithin organizationsPlanningnvolvesestablishingyoalsand
communicatinghesegoalsto employeef the organization.Thecontrol function assessewhethergoalswere

achievedandis often usedto evaluatethe performanceof employeesdepartments,andthe organizatiorasawhole.

REVIEWPROBLEM .2

Assumeyou are preparinga personalbudgetof allincomeandexpensegor next month.
1. Desctbe the planningandcontrol functionsof this process.

2.  Whatbenefitsmight be derivedfrom performingthe planningand control functionsfor a personalbudget?
Solutionto ReviewProblem1.2

1. Theplanningfunctionwould involveestablishingncomeand expensegoalsfor nextmonth. Possiblesources
of incomeincludewages scholarshipsor studentloans.Expensesnightincluderent, textbooks,tuition, food,

entertainment,andtransportation.

Thecontrol function occursafter the end of the month andinvolvescomparingactualincomeand expenses
with budgetedincomeand expensesThisallowsfor the evaluationof whetherincomeand expensegoals

were achieved.
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2. Thereareseveralbenefitsto usinga planningand control processTheplanningfunction establishesncome
andexpensegoalsand helpsto identify anydeviationsfrom thesegoals.Forexample plannedexpenditures
areclearlyoutlinedin the budgetand provideguidelinesfor makingexpendituredecisionghroughoutthe

month. Without clearguidelinesmoneymight be spenton itemsthat are not needed.

Thecontrol function allowsfor an evaluationof how well you met the goalsestablishedn the planning
processPerhapsomegoalswere achieved(e.g.,food expenditureswvere closeto what wasbudgeted)while
other goalswere not (e.g.,transportationexpenditureswere higherthan what wasbudgeted).Thecontrol
functionidentifiestheseareasandleadsto refinedgoalsin the future. Forexample the decisionmight be
madeto carpoolnextmonth to saveon transportationcostsor to earnmore incometo payfor transportation

by workingadditionalhours.
1.3Key Finance and Accounting Personnel

LEARNIN@®BJECTIVE
1. Describethe functionsof keyfinanceandaccountingpersonnel.

Question:From the previousdiscussionywe knowthat planningand control functionsare often
designedo evaluatethe performanceof employeesnd department®f an organization.This
oftenincludesemployeesverseeindinancial information. Thusit is importantto understand
howmostlarge companie®rganizetheir accountingandfinancepersonnelWhatare the
accountingandfinancepositionswithin a typical large companyandwhatfunctionsdo they

perform?

Answer:L e tlodksatanexampleto answelthis question Suppose/ou arethe presidenbf Sportswear
Companymentionecearlierin the chapterwhich produceshatsandjerseysfor fansof professionasports
teams Assumethisis alargepublic company(Thetermpublic company refersto a companywhosesharef
stockarepublicly traded thatis, the generainvestingpublic canpurchasendsell ownershipn the

company.)As presidenbf Sportswearyou askthe following questions:

1. How muchwill we owethegovernmentn incometaxesfor theyear?
2. Whatwastotal netincomefor thelastfiscal year?
3. Shouldwe expandinto newgeographianarkets?
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4. If wedodecideto expandnto newmarketsshouldwe obtainfinancingby issuing
bonds,obtainingaloanfrom abank,or issuingcommonstock?
How profitableis eachsegmentf our businesghatsandjerseys)?

How effectiveareourinternalcontrolsovercash?

Thechallengds to determinewho within Sportsweawould be bestsuitedto answereachof

thesequestions.An organizatiorchartwill helpin finding a solution.

Organizational Structure

Figure 1.1"A Typical Organization Chart" iS @ typical organizatiorchart;it showshow accountingand
financepersonnefit within mostcompaniesThe personnehtthe bottomof the chartreportto
thoseabovethem.For example the manageriahiccountanteportsto the controller.At thetop of
thechartarethosewho controlthe companytypically theboardof directors(who areelectecby
the ownersor shareholdersRReviewrigure 1.1°A Typical Organization Chart beforemovingonto the

detaileddiscussiorof eachimportantfinanceandaccountingposition.

Figure 1.1A Typical Organization Chart

Board of Directors

Vice Presidents® Chief Financial Officer (CFO)

Controller Treasurer Internal Auditor**

T

Managerial Financial Tax
Accountant Accountant Accountant
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*Representyice presidentf variousdepartmentsutsideof accountingandfinancesuchas

production,personnelandresearchanddevelopment.

**In additionto reportingto the chieffinancial officer, theinternal auditor typically reports
independentlyo the board of directorsand/orthe audit committegmadeup of selectmembers

of theboardof directors).

Chief Financial Officer

Thechieffinancial officer (CFO)is in chargeof alltheo r g a n i financdaraacéoanting

functionsandtypically reportsto the chief executiveofficer.

Controller

Thecontroll er iS responsibldéor managinghe accountingstaff thatprovidesmanageriabhccounting
informationusedfor internaldecisionmaking,financialaccountingnformationfor external
reportingpurposesandtax accountingnformationto meettaxfiling requrementsThethree

accountantshe controllermanagesreasfollows:

1 Managerial accountant. The manageriahccountanteportsdirectly to the controllerand
assistsn preparingnformationusedfor decisionmakingwithin the organization.
Reportsprepard by manageriabccountantincludeoperationabudgetscostestimates
for existingproducts pudgetsor newproductlines,andprofit andlossreportsby
division. (Notethatsomepeopleusethetermcostaccountanhterchangeably
with manageriahccounant Othersconsidercostaccountinga specificfunction of
manageriahccountinghatfocuseson measuringsosts.In this text, we usethe
termmanageriabccountanandassumehatcostaccountantfocuson measuringcosts.)

1 Financial accountant. Thefinancialaccountanteportsdirectly to the controllerand
assistsn preparingfinancialinformation,in accordanceavith U.S.GAAP, for those
outsidethe companyReportspreparedy financialaccountantincludea quarterlyreport
filed with the SecuritiesandExchangeCommissionSEC)thatis calleda 10Qandan
annualreportfiled with the SECthatis calleda 10K.

1 Tax accountant.Thetax accountanteportsdirectly to the controllerandassistsn

preparingtax reportsfor governmentahgenciesincluding the InternalRevenueService.
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Treasurer

Theteasurer reportsdirectlytothe CFO.At r e a spumagydubesincludeobtainingsourcesof
financingfor the organization(e.g.,from banksandshareholdershrojectingcashflow needs,

andmanagig cashandshortterminvestments.

Internal Auditor

Anintemal auditor reportsto the CFO andis responsibldor confirmingthatthe companyhas
controlsthatensureaccuratdinancialdata. Theinternalauditoroftenverifiesthefinancial
informationprovidedby the managerialfinancial,andtax accountantgall of whomreportto the
controllerandultimatelyto the CFO).If conflictsarisewith the CFO,aninternalauditorcan
reportdirectly to the boardof directorsor to theauditcommittee which consistsof selectboard

members.

Not All Organizations Are Alike!

Question:Theorganizatiorchartin Figurel.1"A Typical OrganizationChart"is intendedo
serveasaguide.However,all organizationsrenotthe same particularlysmaller

organizationsHow might the organizationastructurediffer for asmallorganization?

Answer:Smallerorganizationgendto haveonly oneor two key financeandaccounting
personneivho performthefunctionsdescriled previously.For example pneaccountanimight
performthe financialandmanageriabccountingdutieswhile anothertakescareof thetax work

(or thetax work might be contractedutto atax firm). Insteadof employingits own internal
auditor,anorganizationmight hire onefrom anoutsideconsultingfirm. Someorganizationsnay
nothavea CFO,or theymayhavea CFObutnotacontrollerAno r g a n i stradtureo n 6 s
depend®n manydifferentfactors,includingits sizeandreportingrequirementsasindicatedin
theNote 1.23"Businessn Action 1.2".

Businessn Action1.2
The Organizational Structure of a Not-for-Profit Symphony
Financial limitations prevent a small not-for-profit symphony in California from hiring full -time finance and accounting employees.

In spite of having annual revenuesapproaching $200,000, all financial transactions are processedand recorded by a part-time
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bookkeeper hired by the symphony. The bookkeeper also inputs budget information and provides monthly financial reports to the
treasurer. The treasurer, a volunteer member of the board of directors, is responsible for establishing the annual budget and
providing monthly financial reports to the board of directors. An outside firm prepares and processesall tax filings, assembles
annual financial statements, and performs areview of the accounting operations at the end of eachfiscal year.

Notice how the symphony doesnot have any of the formal positions identified in Figure 1.1"A Typical Organization Chart", with the
exception of the treasurer. This illustrates how financial constraints and reporting requirements may require an organization to be

creative in establishing its organizational structure.

KEYTAKEAWAY

I itisimportantto understandthe keyaccouning andfinancepositionswithin a typicalcompanyandhow eachpositionfits into the
organizationabtructure. Thechieffinancialofficer (CFOpverseesll accountingandfinancepersonneljncludingthe controller, treasurer,

andinternal auditor. Thecontrolleris responsiblefor the managerialfinancial,andtax accountingstaff.

REVIEWPROBLEM.3

Foreachof the sixquestionslisted at the beginningof this sectionfor SportsweaiCompanydeterminewho within the companywould
be responsiblgfor providingthe appropriateinformation. AssumeSportsweahasthe sameorganizationabtructureasthe one shown

inFigurel.1"A TypicalOrganizatiorChart".

Solutionto ReviewProblem1.3

1. Thetaxaccountantisresponsible€for determiningthe incometaxesto be paidto variousgovernmentagencies.

2. Thefinancialaccountantpreparesthe annualreport, whichincludesthe incomestatementwhere netincomecanbe found.

3.  Althoughseveralpersonnelwould likely be involved,the manageriahccountants responsiblefor providingfinancialprojections.However,
the financialaccountantmight providehistoricalinformation for existinggeographicsegmentswhichwould form the basisfor the managerial
accounta/ (i édtimates.

4.  Thetreasurerhandlesfinancingdecisions.

5. Detailedfinancialinformationthat goesbeyondwhatis requiredby U.S.GAARmay be providedby the manageriahccountants.

6. Theinternalauditorsareresponsiblefor evaluatingthe effectivenesof internal controls.
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1.4 Ethical Issues Facing the Accounting Industry

LEARNIN®BJECTIVE

1. Usestandardsof ethicalconductto resolveethicalconflictsfacingaccountants.

Imagineyouare theaccountanfor Drive Write, a companythat producescomputerdiskdrives,

andyouarein chargeof all accountingfunctionswithin thecompanyThepresidenthas

informedyouthatif thec o mp apnofit®gsow by 20 percentthis year,youwill receivea

$20,000bonus,andshewill receivea $50,000bonus.No bonusesvill beawardedif profit

growthis lessthan20 percent.Becauséhec o mp apmnofitdhavegrown 20 percentannually

for thelast 10 years,investorshavecometo expectsignificantgrowthfrom oneyearto the next.

Neartheendof thisfiscal year,the presidentand youhavethe following conversation:

Weare awfully closeto hitting our numbersandgettingto the 20 percenttarget. With two weeksemaining,

projectionsshowwewill comein at 18 percentfor theyear. Whatcanwe do ontheaccountingsideto increase
President: | currentyearprofits?

Well,| émotsurethereis anythingwe cando. Our accountings squeakyclean,asconfirmedby our
Accountant] independenauditors.Perhapsour saleswill improvenextyear.

Therehasto besomethingvecandod | couldsureusethebonusmoneyandour investorswould appreciate

anincreasen their investmentl knowwe havea large customerorder to befilled thefirst weekof nextyear.
President: | Whynotincludethatsalein thisy e amudlers?
Accountant] | &rotcomfortablerecordingsalesin thewrongfiscal year.

We 6 anlgtalking aboutmovingsalesby a fewdays!l wouldlike youto considerthis carefully.If youc a rd@
President: | this,| mayhaveto find anaccountanwvhocan!L e ttafk aboutour optionslater this week.

Question:Thesituationat Drive Write createsa seriousethicaldilemma.(TheDrive Write

examplds basedon a real companycalled MiniScribe Corporation,subsequentlpurchasedy

a competitor.)Companiesre constantlyunderpressureo meetsalesand profit goals.

Employeesvhosucceedn meetingthesegoalsoftenreap hugemonetaryrewards; thosewho

fail maybe penalizedwith lower payor mayevenlosetheir jobs. Whatwouldyoudo if askedto

recordinformationin a waythat distortsthec o mp afinandabresults?
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Answer:As the accountantor Drive Write, yourresponseo thepre s i d requéstvauld likely
affectyour reputationasa professionahndyour future asanaccountantThe unethicalbehavior
atcorporationdike Xerox,Enron andWorldComin recentyearsmakest imperativethatwe
know bothhow to actethicallyandhow to resolveethicalconflicts.

To helpguideaccountingprofessionalshroughethicaldilemmadike theoneat Drive Write, the
Instituteof ManagemenAccountantgIMA) hasestablished Statemenof Ethical Professional
Practice which appearsn . Thestandardsutlinedin this statemenareguidelineshatcanhelp
accountantshoosean ethicallyacceptableourseof action.As you review, noticethatthe IMA
specifiesfour coreresponsibilitiegcompetence;onfidentiality,integrity, andcredibility) aswell
asguidelineson howto resolveethicalconflicts. Thei R e s o bfthicakCro n f fetctiont 0

providesspecificguidanceon howto resolvethe conflict at Drive Write.

Figure 1.2IMA Statement of Ethical Professional Practice

Source: Adapted from the Institute of Management Accountants, http://www.imanet.org
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Question:ThelMA is just oneof manyprofessionabccountingorganizations.Dather

professionakccountingorganizationsalso provideguidanceregardingethicsin accounting?

Answer:Yes,otherprofessionabrganizationslo provideethicalguidance Severalrelistedas

follows:

1 TheAmericaninstitutefor Certified Public AccountantfAICPA) hasaCodeof
ProfessionaConduct(seehttp://www.aicpa.ory

1 FinancialExecutivednternationabprovidesa Model Codeof Ethical Conductfor
FinancialManagergsedttp://www.financialexecutives.oyg

1 ThelnternationaFederatiorof Accountantdhasa Codeof Ethicsand Statemenbf
Policy Implementatior& Enforcemenbf Ethical Requiremeniseehttp://www.ifac.org).

1 TheSecuritiesandExchangeCommission(SEC),in compliancewith the Sarbanexley
Act of 2002, requiresa companyto disclosewhethent hasadopteda codeof ethics
(seehttp://www.sec.goy.

1 Thelnstituteof Managemenfccountantevenprovidesanethicshelpline to give
financial professionals resourcdo provideguidancen makingtheright decisions
(seehttp://www.imanet.or}y

1 Becausef allegedwrongdoing,suchasthatreportedn the, improvingethicsis atop
priority for mostbusinesseasshownin the . As aresult,professionabrganizationdike

thosewe havecitedhavebecomanstrumentaln providingethicalguidelines.

Businessn Action1.3

Production Firm Employees Chargedwith Fraud

The Securities and Exchange Commission (SEC)filed three actions against Diebold, Inc. , a manufacturer and
seller of automated teller machines, for improperly inflating earnings over afive-year period. Three former
employeesd the CFO, controller, and director of accountingd were accusedof improperly inflating revenue on
factory orders, improperly recognizing revenue on a leasetransaction, manipulating reservesand accruals,

improperly capitalizing expenses,and improperly increasing the value of inventory. Theseactions allegedly
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resulted in over 40 misstated annual, quarterly, and other reports filed with the SEC,along with numerous
inaccurate pressreleases.

The company agreedto pay a $25,000,000 civil penalty, and the three former employeesremain in litigation.
Although the CEOwas not accusedof wrongdoing, he settled with the SECand agreedto pay back cash
bonuses, stock, and stock options received during the periods when the financial fraud was committed.
Source: Securities and Exchange Commission, i S EGbDargesDiebold and Former Executiveswith Accounting

F r a ungwscelease,June 2, 2010.
Businessn Action1.4

The Codeof Ethics at Home Depot and Hewlett -Packard

Ethics policies are becoming increasingly important to organizations.Home Depot, Inc. , hasan ethics code
that i p r o vthe thasisprinciples for associatesto make businessdecisions consistent with how Home Depot

0 p er aahdaid @ rthemgroundwork for our ethicalb e havi or . 0

Hewlett -Packard Company hasestablishedfi b u s iethiesgusided by enduring v a | uThecompany states
it is committed to the following principles: honesty, excellence,responsibility, compassion, citizenship, fairness,
and respect.

Sources:Home Depot, i H o nPage bttp://www.homedepot.com ; Hewlett-Packard,i Ho me

P a g bttp:Bwww.hp.com .

KEYTAKEAWAY

i Shouldyou encounterethicalconflictsduringyour career,usethe resourcesprovidedby internal companypolicies,by
professionabrganizationsuchasthe IMA and AICPAand by governmentalbrganizationsuchasthe SEGsa guide
to ethicalbehaviorandthe resoltion of ethicalconflicts.

REVIEWPROBLEM .4
1. Describethe four keystandardsof ethicalconductfor IMA membersoutlinedin .
2.  Whatstepsdoesthe IMArecommendfor resolvingethicalconflicts?

3. Usingasaguide,discuss/our optionsasthe accountantat Drive Write.

Solutionto ReviewProblem1.4
1. Thefour keystandardsshownin are outlined asfollows:
1. Competence Membersof the IMA mustmaintainan adequatelevelof skillto performdutiesin an

accurateand professionamanner.
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2. Confidentiality. Membersof the IMA mustnot discloseconfidentialinformation for anyreasonunlesslegally
obligatedto do so.

3. Integrity. Membersof the IMA mustavoidanyactualor apparentconflict of interest, includingreceivinggifts
or favors,andmustnot engagen anyactivity that would discreditthe profession.

4. Credibility. Membersof the IMA mustdiscloseall relevantinformation fairly and objectively.

Severabptionsexistfor resolvingethicalconflicts. TheIMA suggestshe following courses of action:
1. Followthe policiesof the organizationinvolvingthe resolutionof ethicalconflicts.
2. Iffollowingthe2 NH I v A policiesd@eshex &ffectivelyresolvethe conflict, discusghe problemwith your
immediatesupervisomunlessthe supervisoiisinvolved.
3. Iftheimmediatesuperiorcannotreacha satisfactoryresolution,the problemshouldbe presentedto the next
highermanagerialevel.
4. |If allhigherlevelsof managementlo not reacha satisfactoryresolution,an acceptablereviewingauthority
maybe a group,suchasthe audit committee,executivecommittee,boardof directors,board of trustees,or
owners.
5. Anotheroption includesconsultingan objectiveadvisor(e.g.,IMA ethicscounselingserviceor anattorney).
Severabptionsare availabé. ThelMA suggestdirst followingthe 2 NH |y A policieswighye@aidto resolving
ethicalconflicts.If DriveWrite doesnot havepoliciesin placeor if followingthe 2 NH | y' A policiesd@sher gesolve
the conflict,the next stepisto discusthe conflictwith the immediatesupervisorHowever the presidentof Drive
Write (the immediatesupervisor)s involvedin the conflict, soapproachinghe LINB & A dR&sfoteabald be best.
Thiscouldbe the audit committee, executivecommittee,board of directors,or owners.If after pursuingthesedifferent
coursesf actionthe ethicalconflictstill exists,it maybe appropriateto consultan objectiveadvisor(e.g.,the IMA
helpline)and perhapsconsultan attorney asto legalobligationsandrights concerningthe ethicalconflict. (Manywould
arguethat regardlesf the outcome,one would not want to work for acompanywherethis type of unethical

behavioroccursat the top, or anywherewithin the organizationandthat resignings the bestcourse of action.)
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1.5 Computerized Accounting Systems
LEARNIN®BJECTIVE

1. Understanchow accountingsystemscanhelp organizations.

Question:Many companiesodayare growingout of their accountingsystemsln theold days,
accountingsystemsveredesignedrimarily to track daily transactionsand providereportsto
externaluserson a monthly,quarterly,or annualbasis.Buttimeshavechangedandcompanies
nowneedmoreinformationinternally to makegooddecisions Accountingsystemsare currently
usedfor bothexternalreporting (financial accountinglandinternal reporting (managerial
accounting) Evenrelatively smallaccountingpackagessuchas QuickBooksand Peachtree,
providefeaturesthat are importantfor managerialaccounting However mostagreethat no
singleaccountingsystenwill meetthe need<f everyorganizationandthat two important
factorsmustbe consideredvhenchoosinga systemWhatare the two factorsthat mustbe

consideedwhendecidingon an accountingsystem?

Answer:Thetwo factorsare(1) the sizeof theorganizatiorand(2) theinformationneedsof the

organizationEachfactoris discussedhext.

How Big Is Your Company?

Accountingsoftwareis designedo servedifferentsizedcompaniesThe sizeof acompanyis
commonlymeasuredn salesrevenue Expertsexpress/aryingopinionson whatconstitutesa
small,midsized,or largecompany Somebelievethatsmallcompanietavesalesup to
$10,000,000midsizedcompaniehavesalesup to $100,000,000andlargecompaniehave
salegyreatetthan$100,000,0000therspreferdifferentamountsRegardlessf thenumberused,
thegoalis to find anaccountingsystenmthatbestmeetsthe needsf theorganizationandthe

sizeof the organizatiorplaysabig partin finding the bestfitting system.

What Information Is Needed?

Beforeselectinganaccountingsystemanorganizatiormustdetermindts accountingneeds.
Someorganizationsimply needthe equivalentof a checkregiste, which provideseasytracking

of expenseodesaschecksareissuedandmakesbankreconciliationsa snap.Other
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organizationgequiremorethana checkregister;theymaydemanda systenthatcancreate
invoices,procesgayroll, andtrackinventory.More complexorganizationsill wantthe ability
to performmoreadvancedunctions.Suchorganizationsnight needto customizereports(e.g.,
createanincomestatemenby division or customer)modify input screenssendfinancialreports
via e-mail, expot reportsto spreadsheetoftwaresuchasExcel,andcreatereportswith graphics

(e.g.,tables pie charts,andline charts).

Enterprise Resource Planning System

Question:Clearly the sizeandinformationneedsof a companywill drive theselectionof an
accountingsystenfor the companyAstheneedfor accountingdatahasbecomanorecomplex,
accountingsystemsiavebeendevelopedhat performa wide variety of tasks. Thesesystemsre
calledenterpriseresourceplanningsystemsWhatis an enterpriseresourceplanningsystem,
andhowdoesthis systenmhelp companiesitilize accountingdata?

Answer:Enterpriseesourceplanning(ERP)systemsaredesignedo recordandshare
informationacrosdunctionalareaqe.g.,accountingmarketing,humanresourcesandshipping)
andacrosggeographicaareaqe.g.,from asalesoffice in Californiato headquartersy Hong
Kong). ERPsystemsontinuallyupdateinformationto providereattime datato all usersand
thedatacanbeorganizedn differentformatsto meetthe needsof internalandexternalusers.
Forexamplejn his book Onward HowardSchultzdescribesiow asCEO of Starbuckshe
reviewscomparativdinancialdatafor Starbuckstoresdaily. This informationcomesfrom the

ERPsystemat Starbucks

TheideabehindERPsoftware anda centralthemein manageriabhccountingjs thataccurate
andup-to-datefinancialinformationwill helporganizationsnakebetterdecisionsBetter

decisiongypically leadto improvementsn profitability, efficiency,andcugomersatisfaction.

ERPsystemsareexpensiveAnnual costsfor largeorganizationsaneasilyexceeds10,000,000.
However,smallersystemdor midsizedcompanieareavailableata muchlower cost. Most ERP
softwareis offeredin modulesfor functionalaccountingareassuchasaccountgeceivable,

accountgpayable payroll, inventory,andjob costing.Themoremodulesncluded,the higherthe

costwill be.Populammakersof ERPsystemsncludeMicrosoft, Oracle andSAP Corporation
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In decidingwhetherto upgradeo an ERPsystemprganizationsnustbe surethatthe benefitsof
usingthedatafrom a newsystemoutweighthe costsof implementinghe systemIf management
doesnotintendto usetheinformationto improveplanninganddecisionmaking, thengoingwith
alesssophisticate@ccountingsystemmaybethe betterapproach.

Using Spreadsheet Software

Question:ERPsystemgommonlyprovidea meango downloaddatato spreadsheetfor further

analysis.How canspreadsheetoftwarehelpusto analyzefinancial information?

Answer:Sincemanagersnakeextensiveuseof spreadsheets organizeandanalyzedata,most
computerizedccountingsystemsaredesignedo exportdatato spreadsheetoftwareprograms
suchasExcel.Forexample Figurel.3"Excel Spreadshedor Southweshirlines" showshow a
spreadsheetasusedto import datadirectly from SouthwesA i r | 20b0amwd@lreport.This
allowstheuserto analyzethe datamoreeasily.NoticethatinFigure 1.3 "Excel Spreadshedor
SouthwesAirlines" thetotal operatingrevenueancreaseaverthethreeyearsshown.We could
useExcelto quickly determinethe exactpercentagéencreasdrom 2008to 2009andfrom 2009
to 2010.
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Figurel.3 ExcelSpreadshedbor Southwesirlines

4 A | B G D E |

1 SOUTHWEST AIRLINES CO.

2 CONSOLIDATED STATEMENT OF INCOME

3 Years Ended December 31, 2010, 2009, 2008

& (In millions)

5 2010 2009 2008

6 Operating revenues:

7 | Passenger $11,489 $9,892  $10,549

8 Freight 125 118 145

9 Other 490 340 329
10 | Total operating revenues $12,104 $10,350 $11,023
i 11 Operating expenses:
' 12 | Salaries, wages, and benefits $3,704 $3,468 $3,340
(13 Fuel and oil 3,620 3,044 3,713
| 14 | Maintenance materials and repairs 751 719 721
i 15 | Aircraft rentals 180 186 154
| 16 ' Landing fees and other rentals 807 718 662
(17 | Depreciation and amortization 628 616 599
1 18 ' Other operating expenses 1,426 1,337 1,385
| 19 Total operating expenses $11,116 $10,088 $10,574
' 20 Operating income $988 $262 $449
' 21 Other expenses (income):
| 22 Interest expense S167 3186 $130
; 23 Capitalized interest (18) (21) (25)
24 | Interest income (12) (13) (26)
i 25 | Other (gains) losses, net 106 (54) 92
| 26 | Total other expenses (income) $243 S98 $171
| 27 'Income before income taxes $745 $164 $278

28 |Provision for income taxes 286 65 100
' 29 Netincome $459 $99 5178
Ere
131 ]

Quesion: L e tagswme/ouare askedo prepareanincomestatemenshowingrevenueand

expens@rojectionsfor nextyear. How mightyouuseExcelto prepareyour projections?

Answer:You couldstartby exportingthisy e aresaltsfrom theaccountingsystemto anExcel
spreadsheethenyou couldsetup a newcolumnto showestimategor nextyear.You would
likely discusdifferentaspect®of theincomestatemenwith variouspersonnein the

organizatiod® makingchangessyougod beforefinalizing your projedions.
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Imaginethework involvedif you did notusea computerbut insteadhadto write theinformation
downby hand.If therewereanychangedgo theinformation,youwould haveto maketime-
consumingcalculationsandoncethe datawerefinalized, you would be facedwith themanual
preparatiorof formal reports.With therelativelyrecentadvancesn businessechnologythe
daysof preparingnformationmanuallyareover. Most organizationsequiretheir accounting
andfinancepersonneto haveadvancedomputerspreadsheeskills. Our goalis to provideyou

with anopportunityto usespreadsheeta away thatmirrorstherealworld.

KEYTAKEAWAY

1 Throughoutthis text, youwill learnaboutdifferent methodsof recording,sorting,analyzing,
andreportingfinancialinformation for internal users.Beforedecidingto implementone of
thesemethods,askyourselfthe following question:Will the benefitsderivedfrom a new
system suchasan ERPsystem exceedthe costsof putting the systemin place?If the answeris

& & StheRgofor it! If the answerisd Yy a@nsiderother alternatives.

REVIEWPROBLEM.5

Assumeyou arethe CFCfor an electronicsconsultingfirm with annualrevenuesof
$30,000,00Gand annualprofit of $5,000,000Thecurrentaccountingsystemis usedfor
basicfunctions,suchasissuingcheckscreatinginvoices,andprocessingayroll. The
companyis consideringupgradingits accountingsystemby purchasingan ERPsystem.

Describethe factorsto be consideredby the companyin makingthis decision.
Solutionsto ReviewProblem1.5

Thiscompanyis a midsizedcompanywith $30,000,000n revenues althoughsomewould
arguethat thisisasmallcompany.Goingto an ERPsystemis probablynot appropriateif
managemenis simplylookingfor a few reports beyondwhat mostfinancialaccounting

systemscanprovide.

If managementasa needfor more detailedand complexfinancialinformationt other
than processinghecksjnvoicesand payrollt then alow-end ERFsystemmightbe

appropriate.However the benefitsderivedfrom sucha systemmustoutweighthe costs.
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1.6 Cost Terminology
LEARNIN®BJECTIVE

1. Understandhe termsusedfor costingpurposes.

Question:Much of whatwe discussn this bookrelatesto companieshat manufactureproducts,
suchasNikeandApple,andterminologyis a keycomponenof accountingfor manufacturing
companiesThechallenges in classifyingcostscorrectlyfor itemssuchas productionmaterials,
produdion labor, marketingdepartmentabor, rentfor productionfacilities, andrent for the
administrativeservicedacilities. Thesecostsmustbe classifiedaccuratelysothat theyappear
correctlyin companyfinancial reports.Thestarting point for learning howto classifycosts
correctlyis in understandingwo broad categoriesf costs.Whatare thetwo broadtermsused

to categorizecostinformationin a manufacturingsetting?

Answer:Thetwo broadcategorie®f costsaremanufacturingcostsanchonmandacturingcosts
Eachcategoryis describedn detailasfollows.

Manufacturing Costs

All costsrelatedto the productionof goodsarecalledmanufacturingcosts theyarealsoreferred
to asproductcosts A manufacturepurchasesaterials employsworkerswho usethe materials
to assembleéhe goods providesa building wherethe materialsarestoredandgoodsare
assembledandsellsthe goods.We classifythe costsassociatedvith theseactivitiesinto three

categoriesdirectmaterials directlabor, andmanufacturingpverhead

To helpclarify which costsareincludedin thesethreecategories|, e toak atafurniture
companythatspecializesn building customwoodtablescalledCustomFurnitureCompany.
Eachtableis uniqueandbuilt to customeispecificationgor usein homegcoffeetablesand
diningroomtables)andoffices (boardroomandmeetingroomtables).The salesprice of each
tablevariessignificantly,from $1,000to morethan$30,000 Figurel1.4"Direct Materials,Direct
Labor,andManufacturingOverheadat CustomFurnitureCompany'showsexampleof

productionactivitiesat CustomFurnitureCompanyfor eachof thethreecategoriegwe continue
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usingthis companyasanexamplein Chapter2 "How Is JobCostingUsedto Track Production

Costs?").

Direct Materials

Question:Rawmaterialsusedin the productionprocesghat are easilytracedto the productare
calleddirectmaterials Whatmaterialsusedin the productionprocessat CustomFurniture

wouldbeclassifiedasdirect materials?

Answer:Thewoodusedto build tablesandthe hardwareusedto attachtablelegswould be
consideredlirectmaterials Small,inexpensivatemslike glue,nails,andmaskingtapeare
typically not includedin directmaterialsbecausehe costof tracingtheseitemsto the product
outweighsthe benefitof havingaccuratecostdata.Theseminor typesof materials pften
callecsuppliesor indirectmaterials areincludedin manufacturingoverheadyhich we define

later.
Direct Labor
Question:Workerswho convertmaterialsinto a finishedproductandwhosetimeis easilytraced

to the productare calleddirectlabor. Whorepresentslirectlabor at CustomFurniture?

Answer:Directlaborwould includethe workerswho usethewood, hardwareglue,lacquer,and

othermaterialsto build tables.

Manufacturing Overhead

Question:All costsassociatedvith the productionprocessotherthandirect material costsand
directlabor costsare called manufacturingpverhead Termssynonymousgvith manufacturing
overheadncludefactory overheadfactoryburden,and overheadWhatitemsare includedin

manufacturingoverhead?
Answer:Manufacturingoverheacconsistsf thefollowing:

1 Indirectmaterialcosts Thecostof materialsnecessaryo manufacturea productthat

arenot easilytracedto the productor notworth tracingto the product.
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91 Indirectlaborcosts The costof workerswho areinvolvedin the productionprocessut
whosetime cannoteasilybetracedto the product.For example supervisorsn the
productionprocessvho overseeseveraldifferentproductsandareresponsibldor hiring
employeesschedulingemployeesandorderingmaterialsareconsideredndirectlabor.

1 Othermanufacturingosts.Theseareall othercostsfor itemsassociatedavith thefactory,

includingequipmenmaintenancensuranceultilities, anddepreciation.

Tablel1.2"ManufacturingCostsat CustomFurnitureCompany“providesseveralexampleof

manufacturingcostsat CustomrFurnitureCompanyby category.

Table 1.2 Manufacturing Costsat Custom Furniture Company

Direct Materials

1 Wood: cherry, maple, oak, and mahogany

M Hardware: drawer handles

Direct Labor

1 Workers who cut, plane, and glue wood
T Workers who fill and sand tables

1  Workers who stain and finish tables

Manufacturing Overhead

91 Indirect materials: glue, screws, nails, sandpaper, stain, and lacquer
91 Indirect labor: factory supervisors
I Other manufacturing costs: equipment maintenance, equipment depreciation, factory utilities, factory

insurance, factory building depreciation, and factory property taxes

Note 1.43"Businesdn Action 1.5" detailsthe materialsJabor,andmanufacturingpverheacht a

companythathasbeenproducingboatssincel968.
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Businessn Action1.5

Photo courtesy of Brian Miller, http://www.flickr.com/photos/13233728@N00/5155012186/

Manufacturing Costsat MasterCraft

MasterCraft produces boats for water skiers and wake boarders. Each boat produced
incurs significant manufacturing costs. MasterCraft records these manufacturing costsas
inventory on the balance sheetuntil the boats are sold, at which time the costsare
transferred to cost of goodssold on the income statement.

Examples of direct materials for eachboat include the hull, engine, transmission, carpet,
gauges,seats,windshield, and swim platform. Examples of indirect materials (part of
manufacturing overhead) include glue, paint, and screws. Direct labor includes the
production workers who assemblethe boats and test them before they are shipped out.
Indirect labor (part of manufacturing overhead) includes the production supervisors who

overseeproduction for severaldifferent boats and product lines.
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Manufacturing overhead includes the indirect materials and indirect labor mentioned
previously. Other manufacturing overhead items are factory building rent, maintenance and
depreciation for production equipment, factory utilities, and quality control testing.

Source: MasterCraft, i H o nPea g bttp:Bwww.mastercraft.com

Nonmanufacturing Costs

Coststhatarenotrelatedto the productionof goodsarecallechonmanufacturingosts theyare
alsoreferredto asperiodcosts Thesecostshavetwo componentd sellingcostsandgenerakand
administrativecost® which aredescribechext. Examplesof nonmanufacturingostsappear

in Figurel.5"Examplesof Nonmanufacturingcostsat CustomFurnitureCompany”

Selling Costs

Question:Costsincurredto obtaincustomeiordersand providecustomerswith a finished
productare calledsellingcosts (Theyare alsooftencalled marketingcostsor sellingand
advertisingcosts.)Whatactivitieswould be classfied as selling costsat CustomFurniture?

Answer:Exampleof sellingcostsincludeadvertising salescommissionssalariesor
marketingandadvertisingoersonnelpffice spacgor marketingandadvertisingoersonnel,
finishedgoodsstoragecosts,andshippingcostspaid by the sellerfor productsshippedo

customers.

General and Administrative Costs

Question:Costsrelatedto the overallmanagemenf an organizationare
calledgeneralandadministrativecosts Whatactivitieswould be classifiedas generaland

administrativecostsat CustomFurniture?

Answer:Examplesncludepersonnelndsupportstaffin thefollowing areasaccounting,
humanresourcesegal, executive andinformationtechnology Depreciatiorof office equipment
andbuildingsas®ciatedwith theseareasvould alsobeincludedasgeneralandadministrative

costs.Generalandadministrativecostsareoftensimply calledadministrativecosts
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Figure 1.5Examples of Nonmanufacturing Costsat Custom Furniture Company

Nonmanufacturing (Period) Costs

——

Custom Furniture Co.

10% off selected items
See inside pages

SPECIAL OF THE MONTH
Place your order today

Selling General and Administrative

Althoughselling costsandgeneralandadministrativecostsareconsiderechonmanufacturing
costs,manager®ftenwantto assignsomeof thesecoststo productsfor decisiormaking
purposesFor example salescommissionsandshippingcostsfor a specificproductcould be
assignedo the product.This doesnot complywith U.S. GAAP becauseynderU.S.GAAP, only
productcostscanbeassignedo products However,aswe notedearlier,manageriahccounting

informationis tailoredto meetthe need<f theusersandnead not follow U.S. GAAP.

Distinguishingbetweemmanufacturingandnonmanufacturingostsis not alwayssimple.For
examplejf legalstaff workson anissueassociatedavith productionpersonnebndif human
resourcestaff hiresassemblyine workers,arethe costsinvolved manufacturingpr
nonmanufacturingostst is up to eachorganizatiorto determinehow to handlesuchcostsfor
productcostingpurposesThe advantag®f manageriabccountingoverfinancialaccountings
thatcostscanbe organizedn anymannerthathelpsmanagersnakedecisionsHowever,in this

chapterto avoidambiguity,we follow the definitionsprovidedby U.S. GAAP.
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Presentation of Manufacturing and Nonmanufacturing Costs in Financial
Statements
Question:At this point, you should be ableto distinguishbetweermanufacturingcostsand
nonmanufacturingosts.Whyis it importantto makethis distinction?

Answer:Distinguishingbetweerthetwo categoriess critical becaus¢he categorydetermines
wherea costwill appeatin the financialstatementsAll manufacturingosts(directmaterials,
directlabor,andmanufacturingpverheadpreattachedo inventoryasanassebn thebalance
sheetuntil thegoodsaresold,atwhich pointthe costsaretransferredo costof goodssoldonthe
incomestatemenasanexpenseAs we indicatedearlier,nonmanufacturingostsarealso
calledperiodcosts thatis because¢heyareexpensean theincomestatemenin thetime period
in whichtheyareincurred.

Tablel1.3"ManufacturingVersusNonmanufacturingosts"clarifiestherelationshipbetween
manufacturingagndnonmanufacturingosts.It alsodescribeshe pointat which thesecostsare
recordecasexpensesntheincomestatement(Remembethatthetermsmanufacturing
costandproductcost areinterchangeablegsarethetermsnonmanufacturingostandperiod

cost)

Table 1.3Manufacturing Versus Nonmanufacturing Costs

Manufacturing Costs(Also Called Product

Costs) Nonmanufacturing Costs(Also Called Period Costs)

9 Direct materials
91 Direct labor 1 Selling

1 Manufacturing overhead I Generaland administrative

Timing of expenseCostsareexpenseavhen | Timing of expense:Costsareexpensediuringthetime

goodsaresold. periodincurred.

Note 1.48"Businessn Action 1.6" providesexamplesof nonmanufacturingostsat PepsiCo,

Inc.
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Businessn Action1.6

Source: Photo courtesy of

JeffBedord, http://www.flickr.com/photos/jeffbedford/6218820224/in/photostream/

Nonmanufacturing Costsat PepsiCo

PepsiCo, Inc., produces more than 500 products under severaldifferent brand names,
including Frito -Lay, PepstCola, Gatorade, Tropicana, and Quaker. Net salesfor 2010
totaled $57,800,000,000, resulting in operating profits of $6,300,000,000. Costof sales
represented the highest cost on the income statement at $26,600,000,000. The second
highest cost on the income statementd selling and general and admini strative expenses
totaled $22,800,000,000. Theseexpensesare period costs, meaning they must be expensed
in the period in which they are incurred.

Examples of selling costsfor PepsiCo include television advertising (probably the biggest
piece of the $22,800,000,000), promotional coupons, costsof shipping products to
customers, and salaries of marketing and advertising personnel.

Examples of general and administrative costsinclude salaries and bonusesof top executives
and the costsof administrative departments, including personnel, accounting, legal, and

information technology.
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Source: PepsiCo,i P e p 201CAnnual R e p o http://wdvw.pepsico.com .
KEYTAKEAWAY

1 Allmanufacturingcoststhat are easilytraceableto a productare classifiedaseither direct

materialsor directlabor. All other manufacturingcostsare classifiedasmanufacturing

overhead Allnonmanufacturingcostsare not relatedto productionandare classifiedaseither

sellingcostsor generaland administrativecosts.

REVIEWPROBLEM.6

e = @ G 5 @ Y =

Thefollowing manufacturingtemsare for a constructioncompanyworkingon several
customhomes.ldentify whether eachitem shouldbe categorizedasdirect materials,
directlabor,or manufacturingoverhead.

Nails

Lumber

Drywall

Workersbuildingthe houseframe

Supervisoresponsiblefor three homes

Lightbulbs

Cabinets

Depreciationof constructionequipment

Identify whether eachitem in the following shouldbe categorizecasa product
(manufacturingostor asperiod (nonmanufacturingost. Alsoindicatewhetherthe
costshouldbe recordedasan expensevhenthe costisincurredor asanexpense
whenthe goodsare sold.

Advertising

Shppingcostsfor raw materialscomingfrom a supplier

Shippingcostsfor goodsshippedto a customer

Chiefexecutive2 T F As@IBNI &

Productiond dzLJS NEelagy 2 NI &

Depreciationon productionequipment
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7. Rawmaterialsusedin production
8. Paperusedby the accountingstaff
9. Commissionpaidto salespeople
10. Janitorialservicegrovidedfor productionfacility
11. Suppliesusedby humanresourcegersonnel
12. Utility costsfor retail store
13. Insurancecostsfor productionfacility
14. Assemblytine workers
15. Clericakupport for chiefexecutiveofficer
16. Maintenanceof productionequipment
3. ldentify whethereachitem listedin item 2 shouldbe categorizedasdirect materials,direct

labor, manufacturingoverhead sellingcost,or generaland administrativecost.

Solutionto ReviewProblem1.6

Manufacturingoverhead
Directmaterials
Directmaterials
Directlabor

Manufacturingoverhead

© a & w dh =P

Manufacturingoverhead(Youmight callthis a direct material, but the benefit of
trackingthis item asa direct material probablydoesnot outweighthe cost.)

7. Directmaterials

8. Manufacturingoverhead

2.

1. Periodcost,expensedvhenincurred

2. Productcost,expensedvhengoodsare sold
3. Periodcost,expensedvhenincurred

4. Periodcost,expensedvhenincurred
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5. Productcost,expensedvhengoodsare sold

6. Productcost,expensedvhengoodsare sold

7. Productcost,expensedvhengoodsare sold

8. Periodcost,expensedvhenincurred

9. Periodcost,expensedvhenincurred

10. Productcost,expensedvhengoodsare sold

11. Periodcost,expensedvhenincurred

12. Periodcost,expengd whenincurred

13. Productcost,expensedvhengoodsare sold

14. Productcost,expensedvhengoodsare sold

15. Periodcost,expensedvhenincurred

16. Productcost,expensedvhengoodsare sold

3.

1. Selling

2. Directmaterialsor manufacturingoverhead,dependingon if the materialsare easily
tracedto the product (direct) or not (indirectmanufacturingoverhead)

3. Selling

4. Generalandadministrative

5. Manufacturingoverhead

6. Manufacturingoverhead

7. Directmaterialsor manufacturingoverhead,dependingon if the materialsare easily
tracedto the product (direct) or not (indirectmanufacturingoverhead)

8. Generalandadministrative

9. Selling

10. Manufacturingoverhead

11. Generalandadministrative

12. Selling

13. Manufacturingoverhead

14. Directlabor
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15. Generaland administrative

16. Manufacturingoverheal

1.7 How Product Costs Flow through Accounts
LEARNIN®BJECTIVE

1. ldentify how costsflow throughthe three inventoryaccountsand costof goodssoldaccount.

Question:CustomFurniture C o mp a dirgctnaterialsincludeitemssuchaswoodand
hardware.Direct labor involvesthe employeesvhobuild the customtables.Manufacturing
overheadncludesitemssuchasindirect materials(glue,screws nails, sandpaperandstain),
indirectlabor (productionsupervisor)and otha manufacturingcosts,suchasfactory
equipmentnaintenancendfactory utilities. Whataccountsare usedto recordthe costs

associatedvith thesetems,andwheredo theseaccountsappearin thefinancial statements?

Answer:All the costsmentionedpreviouslyfor CustomFurnitureareproductcosts(also
calledmanufacturingcostg. Productcostsarerecordedasanassebn the balancesheetuntil the
productsaresold, at which point the costsarerecordedasan expensen theincomestatement.
To recordproductcostsasanassetaccountantsiseoneof threeinventoryaccountsraw
materialsnventory,work-in-processnventory,or finishedgoodsinventory. Theaccounthey
usedepend®nthep r o d leweltofc@mpletion.Theyuseoneexpenseccound costof goods

soldd to recordthe productcostswhenthe goodsaresold.

Summarizeshe accountsisedto track productcosts.Showshow productcostsflow throughthe
balancesheetandincomestatementlLastly, providesanexampleof how the accountshown

in andappeaiin financial statementsTaketime to reviewthesetemscarefully.Your
understandingf themwill helpclarify how productcostsflow throughthe accountsandwhere
productcostsappeatin thefinancial statementsThefollowing disaussionprovidesfurther

clarification.
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Product Costs on the Balance Sheet

Question:Whatis the differencebetweerraw materialsinventory,work-in-processnventory,

andfinishedgoodsinventory?

Answer:Eachof theseaccountss usedto recordproductcostsdependingpn wherethe product

is in the productionprocessandeachaccounts anasseticcounton the balancesheet.
Raw Materials

Theraw materialsnventoryaccountrecordsthe costof materialsnot yet putinto production.For
CustomFurnitureCompanythis accountncludesitemssuchaswood, bracketsscrews nails,

glue,lacquer,andsandpaper.

Work in Process

Thework-in-procesgWIP) inventoryaccountrecordsthe costsof productsthathavenot yet
beencompleted SupposeCustomFurnitureCompanyhaseighttablesthatarestill in production
attheendof theyear.All manufacturingcostsassociatedavith theseincompleteeighttable$
directmaterialsdirectlabor,andmanufacturingoverhead areincludedin the WIP inventory

account.

Oncegoodsin WIP inventoryarecompletedtheyaretransferrednto finishedgoodsinventory.
The costof completedyoodsthataretransferrecbut of WIP inventoryinto finishedgoods
inventoryis calledthecostof goodsmanufactured

Finished Goods

Thefinished goodsinventoryaccountecordshe manufacturingcostsof productsthatare
completedandreadyto sell. SupposeCustomFurnitureCompanyhasfive completedablesat
theendof theyear(in additionto the eightpartially completedablesin work-in-process
inventory). The manufacturingostsof thesefive table® directmaterialsdirectlabor,and
manufacturingpverhead areincludedin thefinishedgoodsinventoryaccountuntil thetables
aresold. (Forthe purpose®f thisexampleassumehetablesarei s o Wwhenweliveredto the

customer.)
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Product Costs on the Income Statement

Question:Thecostsof materialsnot yetputinto productionare includedin raw materials
inventory.Thecostsassociatedvith productsthat are not yetcompleteare includedin WIP
inventory.Andthe costsassociatedvith productsthat are completedandreadyto sell are
includedin finishedgoodsinventory.Whahappengo the productcostsin finishedgoods

inventorywhenthe productsare sold?

Answer:Whencompletedgoodsaresold,their costsaretransferredut of finishedgoods
inventoryinto the costof goodssoldaccountCostof goodssoldis anexpenseccountonthe

incomestatementhatrepresentshe productcostsof all goodssoldduringthe period.

Forexample supposeCustomFurnitureCompanysellsonetablethatcost$3,000to produce
(i.e.,directmaterialsdirectlabor,andmanufacturingpverheadtostsincurredto producethe
tabletotal $3,000).The $3,000costis in finishedgoodsinventoryuntil the entryis madeto
recordthe sale,at which time finishedgoodsinventoryis reducedoy $3,000(thetableis no

longerin inventory)andcostof goodssoldis increasedy $3,000.

Table 1.4 Accounts Used to Record Product Costs

Account Name Description Financial Statement

Rawmaterialsnventory | Costof unusedproductionmaterials Balancesheet(asset)

Work-in-processnventory| Costof incompleteproducts Balancesheet(asset)

Finishedgoodsinventory | Costof completedoroductsnotyet sold| Balancesheet(asset)

Costof goodssold Costof productssold Incomestatementexpense
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Figure 1.6 Flow of Product Coststhrough Balance Sheetand Income Statement Accounts

; Incume Statarust

Baiwace Shout Avet Accounts Exponse Account

Rase maberiads inventary Work dn process inventory Finished gosds inventary Cost of goods seid
Wood planks WL Direct matarials

W Screwn, lacquer, wendpaper Direct labar
] © Masufocturing sverbuwad T

Assembly workmey 1
4 Preduction sepervisorn

Manutacturng overhead |
ndirect matenat |
indirect labor
Other overhead costs

Businessn Actionl1.7
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Source: Photo courtesy of Matthew

Rutledge,http://www.flickr.com/photos/rutlo/4252743250//

Presentation of Product Costsat Advanced Micro Devices

Advanced Micro Devices (AMD) , aproducer of microprocessors and flash memory
devicesfor personal and networked computers, has annual revenuesof $6,500,000,000. A
summarized version of A M D dbalance sheetappearsasfollows (all amounts are in
millions). Notice that three inventory accounts, totaling $632,000,000, support the total
inventory amount that appearsin the assetsection of the balance sheet. The raw materials
inventory account ($28,000,000) is usedto record the cost of materials not yet put into
production. The work-in-processinventory account ($441,000,000) is usedto record costs
associatedwith microprocessors and flash memory devicesin the production processthat
are not yet complete. The finished goodsinventory account ($163,000,000) is usedto
record the product costs associatedwith A M D 6 moducts that are completed and ready to

sell.

When AMD sells finished goods, the cost of these goodsis transferred out of finished goods
inventory into the costof goodssold account, which this company calls cost of sales, as many

companies do. The operating portion of A M D discome statement followsd again, all
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amounts are in millions. Notice that cost of salesappearsbelow net salesand aboveall other

operating expenses.

Advanced Micro Devices
Income Statement
Year Ended December 25, 2010

Net sales
Cost of safes
Research and development
Marketing, general and administrative
Legal settlement (income)
Other operating expenses

Operating income

Source: Advanced Micro Devices,i A d v a Micre Bevices 2010 Annual

R e p o http:/wavw.amd.com .
KEYTAKEAWAY

1 Theraw materialsinventoryaccountis usedto recordthe costof materialsnot yet put into
production.Thework-in-processnventoryaccountis usedto recordthe costof productsthat
arein productionbut that are not yet complete. Thefinishedgoodsinventoryaccountis used
to recordthe costsof productsthat are completeandreadyto sell. Thesethree inventory
accountsare assetsaccountsthat appearon the balancesheet. Thecostsof completedgoods
that are soldarerecordedin the costof goodssoldaccount.Thisaccountappearson the

incomestatementasan expense.

REVIEWPROBLEM.7

Match eachof the following accountswith the appropriatedescriptionthat follows.

1 ___ Rawmaterialsinventory

1 ___ Workin-processnventory

 __ Finishedgoodsinventory

f __ Costof goodssold
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Usedto recordproductcostsof goodsthat are completedandreadyto sell
Usedto recordproductcostsof goodsthat havebeensold

Usedto recordproductcostsof goodsthat are still in production

=B

Usedto recordthe costof materialsnot yet put into production

Solutionsto ReviewProblem1.7

Rawmaterialsnventory | 4. Usedto recordcostof materialsnotyet putinto production.

Work-in- 3. Usedto recordproductcostsassociatedavith incompletegoodsin the

processnventory productionprocess.

1. Usedto recordproductcostsassociatedvith goodsthatarecompletedand

Finishedgoodsinventory | readyto sell.

Costof goodssold 2. Usedto recordproductcostsassociateavith goodsthataresold.

1.8 Income Statements for Manufacturing Companies

LEARNIN®BJECTIVE

1. Describehowto prepareanincomestatementfor a manufacturingcompany.

Question:Companieshat provideservicessuchasErnst& Young(accountinggnd Accenture
LLP (consulting),do not sell goodsandthereforehaveno inventory.Theaccountingprocessand
incomestatementor servicecompaniesre relatively simple.Merchandisingcompaniegalso
calledretail companies)ike Ma c yari BlomeDepotbuyandsell goodsbut typically do not
manufacturegoods.Sincemerchandisingompaniesnustaccountfor the purchaseand saleof
goods their accountingsystemsre morecomplexthanthoseof servicecompanies.
ManufacturingcompaniessuchasJohnson& JohnsorandHondaMotor Companyproduce
andsell goods.Suchconpaniesrequire an accountingsystenthat goeswell beyondaccounting
solelyfor the purchaseand saleof goods.Whyare accountingsystemsnorecomplexfor

manufacturingcompanies?
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Answer:Accountingsystemsaremorecomplexfor manufacturinggompaniedvecauseheyneed
asystemthattracksmanufacturingoststhroughouthe productionprocesgo the point at which
goodsaresold. Sinceincomestatement$or manufacturingcompaniesendto be morecomplex
thanfor serviceor merchandisingompaniesye devotethis sectionto incomestatement$or
manufacturingcompaniesUnderstandingncomestatements a manufacturingsettingbegins

with theinventorycostflow equation.

Inventory Cost Flow Equation

Question:How do companiesisethe costflow equationto calculateunknownbalances?

Answer:We canusethe basiccostflow equationto calculateunknownbalancedor justabout
anybalancesheetaccount(e.g.,cash,accountseceivableandinventory). Theequations as

follows:

KeyEquation
Beginningbalance (BB)+ Transfersn (T1)¢ Endingbalance(EB)= Transfersout (TO)

We will applythisequatiorto thethreeinventoryassetccountsliscusseearlier(raw materials,
work in processandfinishedgoods)to calculatethe costof raw materialsusedin production,

costof goodsmanufacturedandcostof goodssold.

Rawmaterialsusedin productionshowsthe costof directandindirectmaterialsplacedinto the
productionprocessCostof goodsmanufacturecepresentshe costof goodscompletedand
transferredut of work-in-procesgWIP) inventoryinto finishedgoodsinventory.Costof goods
soldrepresentshe costof goodsthataresold andtransferredut of finishedgoodsinventory
into costof goodssold.

Accountantsieedall theseamount® raw materialsplacedin production,costof goods
manufacturedandcostof goodssoldd to prepareanincomestatementor a manufacturing
companyWe describehow to calculatetheseamountsusingthreeformal schedulesn the

following order:

1. Schedile of raw materialsplacedin production
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2. Scheduleof costof goodsmanufactured

3. Scheduleof costof goodssold

Question:Thebasiccostflow equationcanbe usedin threesupportingscheduleso helpus
determinghe costof goodssoldamounton theincomestatemenfor manufacturing
companiesWhatinformationis includedin theseschedulesand whatdo theylook like for

CustomFurniture Company?

Answer:Figurel.7 "IncomeStatemenschedulegor CustomFurnitureCompany“showsthese
threeschedulesor CustomFurnitureCompanyfor the monthof May. As youreviewthese
schedulesnotethateachschedulerovidesinformationrequiredfor the nextscheduleas
indicatedby thearrows.Remembetheinventorycostflow equationis usedfor eachschedule.
Thisis why you seeabbreviationgor eachelementf the equationbeginningbalancegBB),

transferan (T1), endingbalancg EB), andtransfersout (TO).

Thegoal of goingthroughthe processhownin Figurel.7 "IncomeStatenent Schedulesor
CustomFurnitureCompany'is to arrive at a costof goodssoldamountwhichis presentean
theincomestatementCustomFurnitureC o mp a incpraestatementor the monthendedvViay
31is shownin Figurel.8"IncomeStatemenfor CustomFurnitureCompany” As you
reviewFigurel.7 "IncomeStatemenschedulegor CustomFurnitureCompany“andFigurel.8
"IncomeStatementor CustomFurnitureCompany, look backat Figurel.6"Flow of Product
CoststhroughBalanceSheetandIincomeStatemenAccounts'to seehow costsflow throughthe
threeinventoryaccountsaandthe costof goodssoldaccount.

In Chapter2 "How Is JobCostingUsedto Track ProductionCosts?; we providethe detailed
informationnecessaryo preparehe schedulesndincomestatemenpresentedn Figurel.7
"IncomeStatemenschedulegor CustomFurnitureCompany“andFigure1.8"Income
Statementor CustomFurnitureCompany' At this point, your job is to understandiow we use
theinventorycostflow equationto calculateraw materialsplacedin production,costof goods
manufacturedandcostof goodssold. (Note: Companiesisinga perpetuainventorysystemdo
not necessarilyprepareheseformal schedulebecausgerpetuakystemsipdaterecords

immediatelywheninventoryis transferredrom oneinventoryaccounto another However,
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thesecompaniegakea physicalcountperiodicallyto ensurgheaccuracyof inventoryaccounts
andusethe costflow equationandsimilar scheduleso ensuretheir perpetuakystembalances
areaccurateNote 1.62"Businessan Action 1.8" showshow the costflow equationcanbe used
to analyzethe effectsof fraudthatwasallegedlycommittedat Rite Aid.)

Figure 1.7Income Statement Schedulesfor Custom Furniture Company
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2Fromthec o mp abalgndesheetat April 30 (April 30 endingbalanceis the sameasMay 1
beginningbalance).

®*Fromthec o mp abalgndesheetat May 31.

¢ Thisis actualmanufacturingoverheador the periodandincludesindirect materials,indirect
labor, factory rent, factory utilities, and otherfactory-relatedexpensefor the month.In Chapter2
"How Is Job CostingUsedto Track ProductionCosts?; welook at an alternativeapproachto
recordingmanufacturingoverheacdcalled normalcosting

Figure 1.8Income Statement for Custom Furniture Company

"$135,000comesfrom the scheduleof costof goodssoldin Figure 1.7"Income Statement

Schedulesfor Custom Furniture Company".

Businessn Action1.8

Using the CostFlow Equation to Analyze Fraud

Rite Aid Corporation operates 3,400 drug storesin the United States.In 2002, the
Securities and Exchange Commission (SEC)filed accounting fraud chargesagainst several
former executivesof Rite Aid . The SECcomplaint allegedthat Rite Aid had significantly
overstated income for severalyears.

According to the complaint, Rite Aid executivescommitted financial fraud in severalareas,
one of which involved inventory. At the end of the c 0 mp a fisgabysar, the physical

inventory count showed $9,000,000 lessthan Rite Ai diéventory balanceon the books,
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presumably due to physical deterioration of the goodsor theft. Rite Aid executivesallegedly
failed to record this shrinkage, thereby overstating ending inventory on the balance sheet
and understating cost of goodssold on the income statement.

Using the cost flow equation, you can seehow failing to record the $9,000,000 losswould

understate cost of goodssold.

$9,024,621,000- $ 9,387,432,000
$9,024,821,000- §9,396,432,000
' §~ 9,000,000

too low

By failing to record the inventory loss, Rite Aid overstated inventory (an asset)on the
balance sheetby $9,000,000 and understated cost of goodssold (an expense)by
$9,000,000 on the income statement. This ultimately increased profit by $9,000,000
becausereported expenseswere too low.

This inventory fraud wasarelatively small part of the fraud allegedly committed by Rite
Aid executives.In fact, Rite Ai dmesincome was restated downward by $1,600,000,000
in 2002. Severalformer executivespled guilty to conspiracy charges.The former chief
executive, Martin Grass,was sentencedto eight yearsin prison and the former chief
financial officer, Franklyn Bergonzi, was sentencedto 28 months in prison. Rite Ai d gtack
fell from a high of $50 per shareto $5 per sharein 2003.

Sources:Securities and ExchangeCommission, i Re | 208 8 2 neis

release, http://www.sec.gov ; AP wires dated July 10,2003, and May 27, 2004.
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Manufacturing Versus Merchandising Income Statements

Question:Manufacturingcompanieglearly havemorecomplexaccountingsystemso account
for all thecostsinvolvedin producingproducts However theincomestatementor a
manufacturingcompanyis notall that muchdifferentthantheincomestatementor a
merchandisingompanyWhatare primary differencedetweemanufacturingand

merchandisingompanyincomestatements?
Answer:The primarydifferencesareasfollows:

1 Merchandisingcompaniesio not calculatethe raw materialsplacedin productionor cost
of goodsmanufactureqshownin thetop sectionofFigure1.7 "Income Statement
Schedulegor CustomFurnitureCompanyy).

1 Merchandiserpurchaseyoodsfrom suppliersnsteadof manufacturinggoods.The cost
of thesepurchase$rom suppliersis oftencallednetpurchase# theincomestatementin
contrastto costof goodsmanufacturedh ama n u f a ancomestatenestThenet
purchasesine consistf purchasegyurchaseseturnsandallowancespurchases
discountsandfreightin.

1 Merchandiserslo not usethe schedile of costof goodsmanufacturedandrelated
scheduleof raw materialsplacedin production).

1 Merchandisersiseanaccountcalledmerchandisénventory,or simply inventory,instead

of finishedgoodsinventory.This reflectsthatmerchandiserdo not producegoods.

Tablel1.5"IncomeStatemen® erminologyin ManufacturingandMerchandising
Companies’summarizeshedifferencedn incomestatementerminologybetween

manufacturinggompanieandmerchandisingompanies.
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Table 1.5Income Statement Termino logy in Manufacturing and Merchandising Companies

Thefollowing termsareusedby manufacturingandmerchandisingompaniesales costof goods
availablefor sale costof goodssold, operatingexpensessellinggeneralandadministrative

andoperatingprofit.

Finishedgoodsinventoryis usedby manufacturing | Merchandisenventoryis usedby merchandising

companies. companies.

Costof goodsmanufactureds usedby manufacturing Netpurchasess usedby merchandising

companies. companies.

Figurel.9"MerchandisingCompanyincomeStatemenfor Fashion|nc."present@anincome
statemenfor Fashion|nc., aretail companythatsellsclothing. Noticethatthe scheduleof cost
of goodsmanufacturedandrelaed scheduleof raw materialsplacedin production)is not
neededor merchandisingompaniesandthetermsmerchandisénventoryandnet
purchasesreusedinsteadof finishedgoodsinventoryandcostof goodsmanufacturedAlso, the
scheduleof costof goodssoldis simplyincludedin theincomestatementMany companies

preferthis approactbecausé meangheydo not haveto preparea separateschedule.

Figure 1.9Merchandising Company Income Statement for Fashion, Inc.
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KEYTAKEAVAYS

1 Threeschedulesare necessaryo prepareanincomestatementfor amanufacturing
company,in the followingorder:

o Scheduleof raw materialsplacedin production,whichshowscostof direct materials
addedto work-in-processnventoryand costof indirect materialsaddedto
manufacturingoverhead

o Scheduleof costof goodsmanufacturedwhich showscostof goodscompletedand
transferredout of work-in-processnventoryinto finishedgoodsinventory

o Scleduleof costof goodssold,whichshowscostof goodssoldandtransferredout of
finishedgoodsinventoryinto costof goodssold

1 Theincomestatementsof merchandisinggcompaniediffer from those of manufacturing
companiedn severalareas.Merchandisiig companiesio not usea scheduleof raw materials
placedin productionor a scheduleof costof goodsmanufactured.andthey usea merchandise
inventoryaccountinsteadof a finishedgoodsinventoryaccount.ln addition, they usethe term
net purchasesnsteadof costof goodsmanufacturedand often includethe scheduleof costof

goodssoldin the incomestatementrather than presentingit separately.

REVIEWPROBLEM.8

FineCabinets)nc.,producescustomcabinets.Thefollowinginventorybalancesappeaed
onits balancesheet.(Note that the mostcurrentfinancialinformationis presentedin the

first column.)

December31,2012| December31,2011

Rawmaterialsnventory $ 8,000 $ 10,000
Work-in-processnventory 600,000 550,000
Finishedgoodsinventory 350,000 410,000

FineCabinetshad $1,265,000n salesfor the yearendedDecembei31,2012. Thecompany

alsohadthe following costsfor the year:

Selling $ 90,000
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Generalandadministrative $240,000

Rawmaterialspurchases $100,000

Directlaborusedin production| $125,000

Manufacturingoverhead $630,000

Ofthe total raw materialsplacedin productionfor the year,$12,000wasfor indirect

materialsand mustbe deductedto find direct materialsplacedin production.

Required:

1. Preparethe scheduledistedin the followingfor the yearendedDecembel31,2012.
Usethe format shownin Figurel.7"IncomeStatementSchedulesor CustomFurniture
Company:'(Notethat Figurel.7"IncomeStatementSchedulesor CustomFurniture
Company'showsinformationfor amonth andthis reviewproblempresents
informationfor ayear.)

1. Scheduleof raw materialsplacedin production

2. Scheduleof costof goodsmanufactured

3. Scheduleof costof goodssold

2. Prepareanincomestatementfor the yearendedDecembei31,2012.Usethe format shown
in Figurel.8"IncomeStatementfor CustomFurnitureCompany.'

3. AssumeFineCabinets]nc.,isamerchandisingompanythat purchasests cabinetsfrom a
manufacturer.Usethe informationfrom the scheduleof costof goodssoldpreparedin
requirementlandthe incomestatementpreparedin requirement2 to prepareanincome
statement.Usethe format shownin Figurel.9"MerchandisingCompanyincomeStatementfor

Fashion)nc.".

Solutionto ReviewProblem1.8
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*$90,000comesfrom the directmaterialsplacedin productionin part 1a.

SaylorURLhttp://www.saylor.org/books Saylor.org

Sres %5



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

*$795,000comesfrom the costof goodsmanufactured(TO)in part 1b.

*$855,000comesfrom the costof goodssold(TO)in part 1c.
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ENDOFCHAPTEEXERCISES

Questions
1. Describethe characteristicof manageriaaccountingandfinancialaccounting.

2. Whatarenonfinanciaimeasuref performance?Provideseveralexamples.

3. Whichaccountant(financialor managerialwould prepareeachof the following
reports:

Incomestatementfor the Chevroletdivisionof GeneralMotors
Balancesheetfor PepsiCqreparedin accordancevith U.S.GAAP
TheBostonSymphonyh N K S Budgsteddémestatementfor next quarter

Defectrate of computerchipsproducedby Intel

a 0 N P

Statementof cashflows for Hewlett-Packardpreparedin accordancevith U.S.GAAP
Describethe planningand control functionsperformedby mostmanagers.
Whatisthe O 2 y (i N@ifndry3eNdarsibility?

Howdothe (i NB | &rdspdasibiiti@sdiffer from thoseof the controller?

N o o &

Explainwhy ethicalbehavioris soimportant for financeand accountingoersonnel.
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8. Brieflysummarizethe Institute of ManagementAccountantgIMA)Statementof Ethical
ProfessionaPracticeshownin Figurel.2"IMA Statementof EthicalProfessionaPractice"
Whatisthe purposeof this statement?

9. ReviewNote 1.27"Businessn Action1.3"Whywouldthe O 2 Y LJI fofiaeReinployees
improperlyrecordinformation asdescribedhere?

10. ReviewNote 1.28"Businessn Action1.4" Whyisimprovingethicsatop priority for businesses,
suchasHomeDepotand Hewlett-Packarc¢?

11. Whatis anenterpriseresourceplanningsystem?

12. Why do manufacturingcompaniesuse product costingsystemgo track coststhroughoutthe
productionprocess?

13. Describemanufacturingcostsand nonmanufacturingosts.Provideexamplesof each.

14. Describethe differencebetweendirect materialsanddirect labor versusindirect materialsand
indirectlabor.

15. Why are the terms productcostsand periodcostsusedto describemanufacturingcostsand
nonmanufacturingcosts?

16. Howdoesthe timing of recordingexpensediffer betweenproductand period costs?

17. ReviewNote 1.43"Businessn Action1.5" Whyareitems suchasthe hull, engine, transmission,
carpet,andseatsclassifiecasdirect materialsanditems suchasglue, paint, andsaews
classifiedasindirectmaterials?

18. ReviewNote 1.48"Businessn Action1.6" Providetwo examplesof sellingcostsandtwo
examplesof generaland administrativecostsat PepsiCo

19. Describethe three inventoryaccountsusedto recordproduct costs.

20. Whatarethe three categoriesof product coststhat flow throughthe work-in-processinventory
account?Describesachone.

21. Whenisthe costof goodssoldaccount(often calledcostof saleg used,and how is the dollar
amountrecordedin this accountdetermined?

22. ReviewNote 1.57"Businessn Action1.7" Whatare the namesanddollaramountsof the
inventoryaccountsappearingon the balancesheet?Whatis the total amountof productcosts

recordedasan expenseon the incomestatementfor the yearendedDecembei31,2010?
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23.

24.

25.

26.

27.
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Describethe inventory costflow equationandhow it appliesto the three scheduleshown
in Figurel.7"IncomeStatementSchedule$or CustomFurnitureCompany:'
Howdoesa merchandisingompary incomestatementdiffer from a manufacturingcompany

incomestatement?

Brief Exercises

Accountinglnformation at SportswearCompany Referto the dialoguebetweenthe president

andaccountantat SportsweaiCompanypresentedat the beginningof the chapter. WhyO | y Q i

the presidentfind information for eachproductline (hatsandjerseys)n the financial
statementsVho within the companytypicallyprovidesthis type of information?
FinancialVersusManagerialAccounting.Mariais the loan officer at a local bankthat lends
moneyto Old TownMarket, a smallgrocerystore. Sherequestsseveralquarterlyfinancial
reportson anongoingbasisto assesshe & (i 2 AlfitQté repaythe loan. Provideone example
of afinancialaccountingreport andtwo examplesof manageriabccountingreportsthat Maria
mightrequest.
Planningand Control. Twocollegegraduatesecentlystarted a Web pagedesignfirm. Thefirst
month wasjust completed,andthe ownersarein the processof comparingbudgetedrevenues
andexpensaswith actualrevenuesand expensedor the month. Wouldthis be consideredpart
of the planningfunction or the control function? Explain.
28. Financeand AccountingPersonnel Determinewhetherthe chieffinancialofficer,
controller,treasurer,internal audtor, manageriabccountant financialaccountant,or
tax accountantwould performthe following tasks.(Hint: Somejob titles maybe used
more than once,and othersmaynot be usedat all.)
a. Preparesannualreportsfor shareholdersand creditors
b. Providesa quarterlysummaryof financialresultsto the CECandboardof directors
c. Providesrofit andlossreportsby productline
d. Calculategstimatedquarterlytax payments
e. Overseeshe treasurerandinternal auditor
f. Obtainssourcesof financingand managesshort-term investments

g. Verifiesthat annualreport financialinformationis accurate
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EnterpriseResourcePlanning(ERPBystem .Enterpriseresourceplanning(ERP¥ystems

aredesignedo recordandshareinformation acrossfunctionaland geographicahreason a

reaktime basis However thesesystemgaend to be costlyto purchaseand maintain.Whydo

organizationsontinueto investmillionsof dollarsin ERPsystemsan spite of the cost?
Manufacturing CostTerms.Indicatewhethereachof the following costsassociated

with productionwould be classifiedasdirect materials,directlabor, or manufacturing
overhead.

1. Salariedsupervisoresponsiblefor severalproductlines
Hourlyworkersassemblinggyoods

Greaseusedto maintainmachines

Maintenancepersonnel

Bikeframe usedto build aracingbike

Factoryproperty taxes

SN ORER OIS ORI

Glueusedto assembleoys

ManufacturingCostTerms.Indicatewhether eachof the following costsassociated
with productionwould be classifiedasdirect materials,directlabor, or manufacturing
overhead.

1. Depreciationon productionequipment

Paintusedto producewagons

Accountingstaff performingtax servicedor aclient

Nailsusedto assemblecabinets

Fiberglassisedto producea customboat

Hourlyworkersassemblingyoods

N G 5 @ N

Factoryutilities
Manufacturingand NonmanufacturingCostTerms.BurnsCompanyincurredcostsfor
the followingitems.
1. Salaryof chieffinancialofficer
2. Factoryinsurance

3. Salaryfor salespeople
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Rawmaterialsusedin production easilytracedto the product
Computerequipmentdepreciationfor accountingdepartment
Insurancefor headquartersbuilding

Productionline workers

O R A L

Clericalupportfor productionsupervisors
Required:
i. Indicatewhether eachitem shouldbe categorizedasa productor period cost.
j- Indicatewhethereachitem shouldbe categorizedasdirect materials,direct labor,
manufacturingoverhead selling,or generalandadministrative.

Manufacturingand NonmanufacturingCostTerms.Leighton,Inc.,incurred costsfor
the followingitems.

1. Janitorialservicedn the productionfacility

Personneblepartmentsupplies

Shippingcostsfor raw materialspurchasedrom a supplier,easilytracedto the product
Newspapemdvertisements

Supervisoof severalproductionlines

Insurancefor factory equipment

Productionline workers

ORI R OIS =R GRS

Clericalupportfor salesstaff

Required:

i. Indicatewhether eachitem shouldbe categorizedasa productor period cost.
j- Indicatewhethereachitem shouldbe categorizedasdirect materials,directlabor,
manufacturingoverhead selling,or generalandadministrative.

AccountsUsedto RecordProductCosts.Match eachof the followingaccountswith

the appropriatedescriptionthat follows.

o Rawmaterialsinventory
0 Work-in-processnventory
0 Finishedgoodsinventory
o Costof goodssold
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Usedto recordproduct costsassociatedvith goodsthat are sold
Usedto recordthe costof materialsnot yet put into production

Usedto recordproduct costsassociatedvith goodsthat are completeandreadyto sell

RN OO

Usedto recordproductcostsassociatedwvith incompletegoodsin the production
process
IncomeStatementTerminology:ManufacturingVersusMerchandising Match each
of the followingterms usedin amanufacturingO 2 Y LJI intén@statementwith the

equivalentterm usedin amerchandising 2 Y LJI ift@én@statement.

ManufacturingCompany
o __ Costof goodsmanufactured
o __ Workin-processnventory
o __ Finishedyoodsinventory

0 Costof goodssold

MerchandisingCompany
Merchandisenventory
Sameterm is usedby a merchandisingompany

Net purchases

QO SI OF Ol

Not applicablefor amerchandisinggompany.

ExercisesSetA
36. FinancialVersusManagerialAccounting(Manufacturing). Theincomestatement
from C 2 NadGalreport appearsasfollowsin summaryform. (Thisinformationwas

obtainedfrom the O 2 Y LJI Wed e http://www.ford.com.)
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Required:

a. Thefinancialinformationinthe O 2 Y LJI ayirud&r&port wasprepared
primarily for shareholdersand creditorsin accordancevith U.S.GenerallyAccepted
AccountingPrincipleJU.S. GAAP)Doesthe incomestatementprovideenoughdetailed
information for managersatFord? Explain.

b. Provideat leastthree additionaldetailedpiecesof financialinformation that would
help managersvaluateperformanceat Ford

c. Provideat leasttwo nonfinancialmeasureghat would help managersevaluate

performanceat Ford

OrganizationalSructure. Thefollowinglist of personnelwithin organizationcomes

from Figurel.2"IMA Statementof EthicalProfessionaPractice"

1. Boardof directors

Chieffinancialofficer

Controller

Managerialaccountant

Financiahccountant

Taxaccountant

Treasurer

© N 2o o b~ ® DN

Internalauditor

Required:
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Match eachpreviousitem with the mostaccuratedescriptionasfollows.

I. Assistsn preparinginformation usedfor decisionmakingwithin the

organization

j.  Assistsn preparingtax reportsfor governmentalagenciesincludingthe Internal

RevenueService

k. Responsibléor confirmingthat controlswithin the companyare effectivein ensuring
accuratefinancialdata,and servesasanindependentink with the boardof diredors

I.  Responsibléor all financeand accountingfunctionswithin the organizationand

typicallyreportsto the chiefexecutiveofficer

m. Electedbythe shareholdersfthe company

n. Overseeshe manageriahccountantfinancialaccountantandtax accountant

0. Responsibldor obtainingfinancingfor the organizationprojectingcashflow needs,

and managingcashand short-term investments

p. Assistdn preparingfinancialinformation, usuallyin accordancevith U.S.GAAPfor

thoseoutsidethe company

Scheduleof Rav Materials Placedin Production.Thebalancein Sedond 2 YLJ y é Qa

raw materialsinventoryaccountwas$110,000at the beginningof Septemberand

$135,000at the end of SeptemberRawmaterialspurchasedduringthe month totaled

$50,000.Sedonaused$8,000in indirect materialsfor the month.

Required:

Preparea scheduleof raw materialsplacedin productionfor the month of September.
Scheduleof Costof GoodsManufactured. Thebalancein Reid/ 2 Y LJI wogk--a
processnventoryaccountwas$300,000at the beginningof Marchand $320,000at the

end of March.Manufacturingcostsfor the month follow.

Direct materialg(from the scheduleof raw materialsplacedin production)| $ 40,000
Directlabor $ 70,000
Manufacturingoverhead $200,000

Required:
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Preparea scheduleof costof goodsmanufacturedfor the month of March.
Scheduleof Costof GoodsSold.Thebalancein BlueOak/ 2 Y LJI fijhish@dgoods
inventoryaccountwas$25,000at the beginningof Septemberand $28,000at the end
of SeptemberCostof goodsmanufacturedfor the month totaled $17,000.

Required:

Preparea scheduleof costof goodssoldfor the month of September.

Income Statement.Auto Productsnc.,hadthe following adivity for the month of

October.
Salesrevenue $1,100,000
Sellingexpenses $ 300,000

Generalndadministrativeexpensey $ 230,000

Costof goodssold $ 475,000

Required:
Prepareanincomestatementfor the month of October.

ExercisesSetB
42. FinancialVersusManagerialAccounting(Merchandising)Home5 S LJ2aiinQai

report appearsasfollowsin summaryform. (Thisinformation wasobtainedfrom the

0 2 Y LI Webdehttp:// www.homedepot.corm)
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Required:
a. Thefinancialinformationinthe O 2 Y LJI ayirud&r&port wasprepared
primarily for shareholdersand creditorsin accordancevith U.S.GAAPDoesthe
incomestatementprovideenoughdetailedinformation for managersatHomeDepot?
Explain.

b. Provideat leastthree additionaldetailedpiecesof financialinformation that would
help managersvaluateperformanceat HomeDepot

c. Provideat leasttwo nonfinancialmeasureghat would help managersvaluate

performanceat HomeDepot.

OrganizationalStructure. Thefollowinglist of personnelwithin organizationcomes

from Figurel.2"IMA Statementof EthicalProfessionaPractice’

1. Boardof directors

Chieffinancialofficer

Controller

Managerialaccountant

Financiahccountant

Taxaccountant

Treasurer

ORI R OIS =R GRS

Internalauditor

Required:

Match eachpreviousitem with the mostaccuratedescriptionasfollows:
I Responsibléor hiringandoverseeinghe chiefexecutiveofficer

j.  Assistsn preparingfinancialinformation for those outsidethe company suchas
shareholdersandbondholders

k. Responsibléor reviewinginternal controlswithin the companyandensuringaccurate
financialdata

|.  Responsibléor controller,treasurer,andinternal audior functionswithin the

organization
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m. Responsibléor projectingcashflow needsand managingcashand short-term
investments

n. Overseeshe manageriahccountantfinancialaccountantandtax accountant

0. Preparegrofit information by product, whichis usedfor decisionmakingwithin the
organization

p. Assistan establishingax strategiesfor the organization
Scheduleof RawMaterials Placedin Production.Thebalancein Clay/ 2 Y LJI rgvé Q &
materialsinventoryaccountwas$45,000at the beginningof Apriland $38,000at the
end of April. Rawmaterialspurchasedduringthe month totaled $55,000.Clayused
$14,000in indirectmaterialsfor the month.

Required:

Preparea scheduleof raw materialsplacedin productionfor the month of April.
Scheduleof Costof GoodsManufactured. Thebalancein the work-in-process
inventoryaccountof VerdiProduction,Inc.,was$900,000at the beginningof May and

$750,000at the end of May. Manufacturingcostsfor the month follow.

Direct materials(from the scheduleof raw materialsplacedin production)| $340,000

Directlabor $810,000

Manufacturingoverhead $660,000
Required:

Preparea scheduleof costof goodsmanufacturedfor the month of May.

Scheduleof Costof GoodsSold.Thebalancein Posadd 2 Y LJI fifiish@d@oods
inventoryaccountwas$650,000at the beginningof Marchand $625,000at the end of
March. Costof goodsmanufacturedfor the month totaled $445,000.

Required:

Preparea scheduleof costof goodssold for the month of March.

IncomeStatement. GameProducts Inc.,hadthe followingactivity for the month of

June.

SaylorURLttp://www.saylor.org/books Saylor.org

67



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

Salesrevenue $800,000

Sellingexpenses $100,000

Generalndadministrativeexpensey $200,000

Costof goodssold $360,000

Required:
Prepareanincomestatementfor the month of June.

Problems
48. FinanciaVersusManagerialAccounting(Service) Theincomestatementfrom the

annualreport of United ParcelService(UP Sappearsasfollowsin summaryform. (This

informationwasobtainedfrom the O 2 Y LIl We® €] http://www.ups.com.)

Required:
a. Thefinancialinformationinthe O 2 Y LJI ayirud&r&port wasprepared
primarilyfor shareholdersand creditorsin accordancevith U.S.GAAPDoesthe
incomestatementprovideenoughdetailedinformation for managersatUP % Explain.
b. Provideat leastthree additionaldetailed piecesof financialinformation that would
help managersvaluateperformanceat UPS
c. Provideat leasttwo nonfinancialmeasureghat would help managersevaluate

performanceat UPS
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Income Statementand SupportingSchedulesThefollowing financialinformationis
for IndustrialCompany(Notethat the mostcurrentfinancialinformationis presented

in the first column.)

December31,2011| December31,2010

Rawmaterialsnventory $ 24,000 $ 30,000
Work-in-processnventory 1,800,000 1,650,000
Finishedgoodsinventory 1,050,000 1,230,000

Ofthe total raw materialsplacedin productionfor the year,$36,000wasfor indirect
materials.Industrialhad $3,795,000n salesfor the yearendedDecember31,2011.

Thecompanyalsohadthe following costsfor the year:
Selling $ 270,000

Generalandadministrative $ 720,000

Rawmaterialspurchases $ 300,000

Directlaborusedin production| $ 375,000

Manufacturingoverhead $1,890,000
Required:
a. Preparea scheduleof raw materialsplacedin productionfor the yearended

December31,2011.

b. Prepareascheduleof costof goodsmanufacturedfor the yearendedDecembei31,
2011.

c. Prepareascheduleof costof goodssoldfor the yearendedDecembei31,2011.

d. Prepareanincomestatementfor the yearendedDecembei31,2011.

e. Describehe three typesof costsincludedin costof goodssoldon the income
statement.(Dollaramountsare not necessaryn your descriptons.)
IncomeStatementand SupportingSchedulesThefollowing financialinformationis
for DanvilleCompany(Notethat the mostcurrentfinancialinformationis presentedin

the first column.)
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December31,2011| December31,2010

Rawmaterialsinventory $ 8,000 $ 10,000
Work-in-processnventory 600,000 550,000
Finishedgoodsinventory 350,000 410,000

Ofthe total raw materialsplacedin productionfor the year,$12,000wasfor indirect
materials.Danvillehad $1,265,000n salesfor the yearendedDecembei31,2011.The

companyalsohadthe following costsfor the year:
Selling $ 90,000

Generalndadministrative $240,000

Rawmaterialspurchases $100,000

Directlaborusedin production| $125,000

Manufacturingoverhead $630,000
Required:
a. Preparea scheduleof raw materialsplacedin productionfor the yearended

December31,2011.

b. Prepareascheduleof costof goodsmanufacturedfor the yearendedDecembei31,
2011.

c. Prepareascheduleof costof goodssoldfor the yearendedDecember31,2011.

d. Prepareanincomestatementfor the yearendedDecembei31,2011.

e. Describethe three typesof costsincludedin costof goodsmanufactured.(Dollar
amountsare not necessaryn your descriptions.)
Income Statementand SupportingSchedulesThefollowinginformationisfor Ciena,

Inc.,for the yearendedDecembeir31,2011.

Rawmaterialsnventorybeginningbalance |$ 15,000

Rawmaterialsnventoryendingbalance $ 12,000

Work-in-processnventorybeginningbalance $ 825,000
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Work-in-processnventoryendingbalance | $ 900,000

Finishedgoodsinventorybeginningbalance | $ 615,000

Finishedgoodsinventoryendingbalance $ 525,000

Rawmaterialpurchases $ 150,000
Directlaborusedin production $ 187,500
Manufacturingoverhead $ 945,000
Sellingcosts $ 135,000
Generalandadministrative $ 360,000
Salesrevenue $1,897,500

Ofthe total raw materialsplacedin productionfor the year,$18,000wasfor indirect
materials.
Required:
a. Preparea scheduleof raw materialsplacedin productionfor the yearended
Decembel31,2011.

b. Prepareascheduleof costof goodsmanufacturedfor the yearendedDecembei31,
2011.

c. Prepareascheduleof costof goodssoldfor the yearendedDecember31,2011.

d. Prepareanincomestatementfor the yearendingDecembei31,2011.
Income Statementand SupportingSchedulesThefollowing informationis for Diablo,

Inc.,for the yearendedDecember31,2011.

Rawmaterialsnventorybeginningbalance |$ 60,000

Rawmaterialsnventoryendingbalance $ 48,000

Work-in-processnventorybeginningbalancel $3,300,000

Work-in-processnventoryendingbalance | $3,600,00(0

Finishedgoodsinventorybeginningbalance | $2,460,000

Finishedgoodsinventoryendingbalance $2,100,000
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Raw materialpurchases

$ 600,000

Directlaborusedin production $ 750,000
Manufacturingoverhead $3,780,000
Sellingcosts $ 540,000
Generalandadministrative $1,440,000
Salesrevenue $7,590,000

Ofthe total raw materialsplacedin productionfor the year,$72,000wasfor indirect

materials.

Required:

a. Preparea scheduleof raw materialsplacedin productionfor the yearended

December31,2011.

b. Prepareascheduleof costof goodsmanufacturedfor the yearendedDecembei31,

2011.

c. Prepareascheduleof costof goodssoldfor the yearendedDecember31,2011.

d. Prepareanincomestatementfor the yearendingDecembei31,2011.

OneStepFurther:SkillBuildingCases

53. Ethics:Accountingfor Obsoletelnventory. HighTech,Inc.,is a publiccompanythat
producedaserandink jet printers.Jorgeis an accountingstaff memberwho worksfor
the O 2 Y LJI cgrir@ér andis involvedin preparingthe annualreport. Oneof High
¢ S Odompetitorsdevelopeda superiorcolorlaserjet printer usinga lesscostly
productionprocessJorgerealizesthat High¢ S Osulgtantiainventoryof color laser
jet printersis effectivelyobsoleteandwill haveto be written downto its net realizable

valuein accordancevith U.S.GAAPThismeanshigherexpensesandlower profits.

W2 NHBoSs@h controller,is awareof the situationbut the chieffinancialofficeris

not. In fact, the controllertold the CFQhat HighTechdoesnot haveanyobsolete

inventory.BothW2 NHoSs@nilthe CFQreceivebonusedied to the O 2 Y LI pyoBitS) &
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Theoutsideauditorsare completingthe audit and are unawareof the obsolete
inventory.
Required:
HowshouldJorgehandlethis situation?Usethe L a !St@mentof EthicalProfessional
Practiceshownin Figurel.2"IMA Statementof EthicalProfessionaPractice"asa guide
to answeringthis question.
54. Internet Project:Institute of ManagementAccountants.Goto the Website of the Institute of

ManagementAccountantghttp://www.im anet.org. Reviewvariouspartsof the site

(e.g.,AboutIMA or Certificatior) andwrite a one-pagesummaryof your findings.
55. Internet Project: Americaninstitute of Certified PublicAccountants.Goto the Website of the

Americaninstitute of CertifiedPublicAccountant AICPARQttp://www.aicpa.org). Review

variouspartsof the site (e.g.Aboutthe AICPAr ProfessionaResourcésandwrite a one-page
summaryof your findings.
56. Internet Project: SarbanesOxleyAct of 2002.Goto the Securitiesand Exchange

I 2 YY A aWebaity(Qta://www.sec.goy) andclickon Lawsand RegulationsClick

on the full text of the SabanesOxleyAct of 2002.

Required:

a. Goto section302, CorporateResponsibilityor FinanciaReportsand

summarizethe sixrequirementsin this section.Assumeyou are the chieffinancial

officer of a publiccompany What concernamight you haveabouttheserequirements?
b. Goto section404,subsectiora, ManagementAssessmentf Internal Controls Assume

you are an executiveofficer of a publiccompany What two itemsare yourequiredto

presentin the annualreport?

Ethics:CompaniesAccusedf Committing Fraud.Usinga sourcelike TheWall Street

Journa) BusinessWeelr an Internet searchengine find anarticle aboutanorganization
accusedf committingaccountingiraud. Write a one-pagesummaryof your findings.Includea

copyof the article with your summary.
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Internet Project: FindingCompanywith EthicsPolicy.Usingthe Internet, find a company
that hasstandardsfor ethicalbehavior.(Somecompaniegefer to thesestandardsasad O 20R S
S i K JotBeisindyusedifferent terminology.)Write a one-pagesummaryof your findings.

GroupActivity: Inventory Accountsfor ManufacturingCompany.In groupsof two to four
students,usethe Internet to find a manufacturingcompanythat presentsthree inventory
accountson the balancesheetor in the notesto the financialstatements.Includea printout of

your findings,and explainwhat eachaccountandrelated dollaramountrepresents.

Comprehensiv€ase

60. Ethics:Accountingfor Revenuesand ExpensesEquipmentGroupproducesexcavating
equipmentfor contractors.EquipmentGroupis workingon the annualfinancial
statementsfor its shareholdersyho are expectingprofits of $200,000,000or the year
endingDecember31. Thecortroller (Jeffland CFQKathy)will receivebonusesotaling
50 percentof their salariesf companyprofits exceed$200,000,000Sarahs a staff
accountantwho worksfor the controller. Oneweekbeforethe end of the fiscalyear,a
customerdecidesto delay a significantpurchaseof equipmentuntil March of the next
year.Asaresult, EquipmentD NB datalidsawill decreaseby $2,000,00G0
$198,000,000o0r the year.

Jeff,the controller,approachesSarahandasksher to think of awayto increaseprofits
by $2,500,000He suggestdookingat salesoccurringin early Januaryand perhaps
movingthem up to DecemberHealsohintsthat someDecemberexpensesouldbe
pushedbackandrecordedin January.
Required:
a. Isthere a problemwith the O 2 y (i Nduést3BExainyour answer.

b. HowshouldSarahhandlethis situation?Thereare manypossiblesteps,asdescribedn
the L a ! Statementof EthicalProfessionaPracticeshownin Figurel.2"IMA
Statementof EthicalProfessionaPractice”

c. Whatarethe potential consequencefor Sarahif sheagreesto do what Jeffsuggests?
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Chapter 2
How Is Job Costing Used to Track Production Costs?

Dan StevengecentlystartedCustomFurnitureCompanya manufacturingcompanythat
specializesn building customwoodtablesfor individualsandorganizationsEachtableis
uniqueandbuilt to customerspecificationgor usein homegcoffeetablesanddining room
tables)andoffices (boardroomandmeetingroomtables).The salesprice of eachtablevaries
significantly, from $1,000to morethan$30,000(Notethatthisis the samecompanyasthe
examplen thelastpartof Chapterl "What Is ManagerialAccounting?" Althoughnotrequired,
youmayfind it helpfulto referto the Chapterl "What Is ManagerialAccounting?"discussiorof

CustomFurnitureCompany.)

WhenDanreceivedthec o mp aimcgniestatementor May, hewassurprisedy thelack of
profits. Becausesalespricesarebasedon a markupof estimatedtosts,Danis questioninghe
accuracyof his estimatesHe approacheteslie, thefull-time accountanfor CustomFurniture

Companyto getmoreinformation.

Leslie,Jastmo n tiftdmestatemenshowsweare strugglingto makea decenforofit. | 6 m
notsurewhythisis happeningespeciallysincewe price our furniture 70 percentabove

Dan: [ estimatedroductioncosts.

Basingpriceson estimatedtostsis a goodapproach butit only worksif your estimatesare

Leslie:| accurate Haveyoucomparedhe actual costof eachtable with your original estimates?

Dan: | No,butl like theidea.Wheredo| start?

Weusea job costaccountingsystenthat trackscostsfor eachtableyouproduce.l canpull

Leslie:| togethertheinformationfor you.How far backdo youwantto go?

L e tstarebylookingat actual productcostsfor thethreecostliesttablesproducedn May. It
wouldbe helpfulto breakthesecostsout for direct materials,directlabor, and

Dan: | manufacturingoverhead! wouldalsolike to seethe grossprofit generatedy eachtable.

Leslie:| Noproblem,l éhbaviethe informationfor youby the endof theday.
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We useCustomFurnitureCompanyasanexamplethroughouthe chapterto explainhow a job

costirg systemworksandto provideinformationthatwill addres® a nobreerns.

2.1 Differentiating Job Costing from Process Costing

LEARNING@®BJECTIVE
1. Distinguisthetweenjob costingand processcosting.

Question:Financial accountingclassesoverhowmerchandisinggompaniessuch
asSearsandL o w eaéceuntfor the costof thegoodsthattheypurchaserom a supplierand
later sellto a customerThesecompaniesimplyrecordthe costof the purchasen aninventory
accountandaccountfor anyreturnsandallowancesdiscountsandshippingcosts.Oncethe
merchandisés sold,therelatedinventorycostsare transferredto costof goodssold.However,
manufacturingcompaniesre different. How do manufacturingcompaniesccountfor inventory

at differentstageof production?

Answer:Manufacturingcompaniedike CustomFurnitureCompany/Ford andIBM d o rhave
it quiteaseasyasmerchandisingompanis. Theymustaccountor the materialsJabor,and
othermanufacturingoststhatgo into building the product.The procesof accountingor
manufacturingcostsdepend®n which costingsystema companyuse$ job costingor process

costing.

Job Costing

Question: Wedefinea job asan activity that producesa uniqueproduct onethat canbeeasily
distinguishedrom otherproducts.For examplepuilding a customhomeis a job because¢he

homeis uniqueand easyto distinguishfrom otherhomesAn accountingfi r rp@\asionof tax
servicedo a clientis anotherexampleof a job. How doesa job costingsystenmhelpcompanies

that produceuniqueproductsor jobs?
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Answer:A job costingsystemrecordsrevenuesandcostsfor eachjob. Becausesachjob at
CustomFurnitureCompanyresultsin auniqueproductandhasdifferentmaterialandlabor

requirementsthe companyusesajob costingsystem.
Trackingrevenuesandcostsfor eachjob is importantfor severakeasons:

1 Like Danat CustomFurniture,managersvantto assesghe accuracyof costestimates.
Thisis particularlyimportantwhenpricesarebasedn estimatedcosts.

1 Managersvantto reviewactualrevenuesandcostsfor eachjob to seeif thejob is
profitable.

1 Managersvantto compareactualcostswith estimatedcoststhroughouta projectsothey
canidentify unexpected¢hangessearlyin the projectaspossible For examplejf the
costof mahoganywoodincrease®y 50 percentCustomFurnituremight renegotiatehe
priceof amahoganyablewith thecustamer.If i t t@ofateto renegotiatehe priceof a

currentjob, the costincreasecouldbe built into the pricing of futurejobs.

Process Costing

Question:Jobcostingmaywork for buildersof customfurniture andtax professionalsbut does
job costingmakesensdor a companythat producessoftdrinks?Imaginetrying to track costs
for eachcanof sodaproduced A job costingsystenwould not be appropriatefor this typeof
companyA differentcostingsystemcalled processcosting,would be a betterfit. Whichtypesof
companiesisethis typeof system?

Answer:Companieshatproduceidenticalunitsof productin batchesisinga consistenprocess
track costswith aprocessostingsystem Table2.1"Job CostingVersusProcessCosting"lists
someproductsandserviceghatrequirethe useof processostingversugob costing,andFigure
2.1"Examplesof JobCostingandProcessCosting"showsan exampleof each.This chapter
focusesonjob costing.We exploreprocessostingfurtherinChapter4 "How Is ProcessCosting
Usedto Track ProductionCosts?".
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Table 2.1 Job Costing Versus ProcessCosting

Job Costing ProcessCosting
Customhomes Qil
Customvans Chemicals

Housepaintingserviceq Paint

Movies Lumber
Airplanes Milk
Bridges Pencils
Legalservices Paper

Figure 2.1Examples of Job Costing and ProcessCosting

KEYTAKEAWAY

9 Jobcostingsystemsecordrevenuesand costsfor uniqueproducts;onesthat canbe easilydistinguishedrom other products.Processosting
systemsecordrevenuesand costsfor batchesof identicalunits of product. Whendecidingwhetherto useajob costingor processcosting

system,we mustunderstanda comLJl y @rdddctsand productionprocesses.

REVIEWPROBLEM.1

Identify whethereachcompanylistedin the followingwould usejob costingor processcosting.
a. CocaColaCompany
b.  KellyMoore Paint
c. Volkswagenm customcampers
d.  UniversalStudiog moviedivision

e.  ChevronCorporation

—

Michelin
g. BoeingCo.

h.  Ernst& Young taxdivision

Solutionsto ReviewProblem2.1
a. Processosting
b.  Processosting
c.  Jobcosting
d.  Jobcosting
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e. Procesgosting
f. Processosting
g. Jobcosting

h.  Jobcosting
2.2 How a Job Costing System Works

LEARNIN@®BJECTIVE

1.  Understandhow direct materialsanddirect labor costsare assignedo jobs.

Question:Nowthat we knowa job costingsystenrecordsrevenuesnd costsfor eachunique
job, we candeterminewvhetherthis typeof systenwouldbe appropriate at CustomFurniture
CompanyRecallthat CustomFurniture produceshigh-quality customwoodtablesthat are sold
for betweer$1,000and $30,000 A job costingsystenis a perfectfit for this typeof
companyHow would CustomFurniture Companyusea job costingsystento track production

costs?

Answer:We usefinancialinformationfor the monthof May at CustomFurnitureCompanyto
illustratehow a job costingsystemworks. RefertoChapterl "What Is ManagerialAccounting?”,
asneededfor arefresheion manufacturingosttermsandhow thethreedifferentinventory
accountareusedby manufacturinggcompaniesL e tstartour examplewith the purchasef raw

materials.

Purchasing Raw Materials

Question:Recallfrom Chapterl "What Is ManagerialAccountirg?” that raw materialsare the
itemsnecessaryo build a product.For CustomFurniture Companythis includesitemssuchas
wood,brackets screws nhails, glue,lacquer,and sandpaperHow do werecordthe purchaseof

raw materials?

Answer:Theaccountantat CustomFurniturerecordthe costof raw materialspurchasean the
raw materialsnventoryaccount AssumeCustomrFurnitureCompanypurchase®4,500in raw
materialson May 2. All purchasesreon account.Thejournalentryto reflect thistransactions

asfollows:
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This purchaseof raw materialss furtherillustratedin the T-accountshownin thefollowing.
Assumethe beginningbalanceor raw materialinventoryis $25,000Beginningbalancesre
only providedfor inventoryaccountssincethefocusof this chapteris on manufacturingcosts

thatflow throughtheseaccounts.

Introductoryfinancialaccountingextsdiscusgherulesfor doubleentryaccountingn detail.
Recallthatthefollowing accountcategoriesarancreasedvith a debit(andaretherefore

decreasedith a credit): assetsdividends,andexpensesConverselythefollowing account
categoriesrancreasedvith acredit(anddecreasewvith adebit):liabilites,st oc k hol der s 0
equity,andrevenuesAlso notetha theindividual transactionshownthroughouthis chapter
represenbneexampleof manysimilar transactionshatoccurredthroughoutthe monthof May.

A summaryof activity for theentiremonthof May is presentedn Figure2.7 "CustomFurniture
Company 3ournalEntriesfor May" andFigure2.8"CustomFurnitureCo mp a -y 0 S

Accounts".

Assigning Direct Material Costs to Jobs

Question:Thenextstepis to moveraw materialsfrom the storeroomto production.How does
thecompanytrack this information,and howis this transactionrecordedin the generaljournal?
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Answer:A materialsrequisitionform tracksmaterialstakenout of raw materialsnventoryand
placedin production.This form specifiesghetype, quantity,andcostof materialsbeing
requestedaswell asthe numberof thejob in which the materialswill beused.Figure2.2
"MaterialsRequisitionFormfor CustomFurnitureCompany"showsa materialsrequisitionform
that CustomFurnitureCompanyusedto transfer$370in directmaterialsout of raw materials
inventoryinto production.

Figure 2.2 Materials Requisition Form for Custom Furniture Company

Thejournalentryto reflectthis transferis asfollows:

This flow of directmaterialsfrom oneaccounto anothers furtherillustratedin the T-accounts
thatfollow. Assumethe beginningbalancefor work-in-processnventoryis $35,000.
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Using a Job Cost Sheet

Question:Thenextstepis to posttheinformationshownon the materialsrequisitionformto the
appropriatejob costsheetBecausehework-in-procesgWIP) inventoryaccounttracks
manufacturingcostsin total, a separatesubsidiaryledgeris necessaryo track manufacturing
costsfor eachjob. Thetotal of all WIP inventorysubsidiaryledgersmatcheghe WIP inventory
accountshownon the balancesheet Whatdoesa WIP inventorysubsidiaryledgerlook like, and

howis it used?

Answer:The WIP inventorysubsidiaryledgertypically comprisesnanyindividual job cost
sheetsA job costsheetsimply accumulatesnanufacturingcostsincurredfor eachjob. Figure
2.3"JobCostSheeffor CustomFurnitureCompany“showsa job costsheetfor Custom
FurnitureCompanyNotice how the materialsrequisitionin Figure2.2 "Materials Requisition
Formfor CustomFurnitureCompany'is aline itemin thejob costsheetfor job 50.

Figure 2.3 Job Cost Sheetfor Custom Furniture Company

*$370 comesfrom thetotal in Figure 2.2 "Materials Requisition Form for Custom Furniture Company” .
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Assigning Direct Labor Costs to Jobs

Question:Recallfrom Chapterl "What Is ManagerialAccounting?'that directlabor is defined
asworkerswho convertmaterialsinto a finishedproductandwhosetimeis easilytracedto the
productor job. Manufacturng companiessuchas CustomrFurniture Companymustkeeptrack
of thehourseachworkerspendsn anygivenjob. How do companiegrack this information,and
howis this informationrecordedin the generaljournal?

Answer:Workersuseatimesheeto trackthehoursspenton eachjob. Thetimesheets often
calledatime card timeticket, or job ticket Theworkeris responsibldor completingthe

timesheetincludingthe date,job number,andhoursworkedon eachjob.

Figure2.4"Timesheefor Cugom FurnitureCompany"providesanexampleof atimesheetised
at CustomFurnitureCompanyto track directlaborcostsof $120relatedto jobs50 and51 for

Tim Wallace.Thejournalentryto reflectthis is asfollows:

Recordinghesedirectlaborcostsis furtherillustratedin the T-accountghatfollow. Again,
beginningbalancesreonly providedfor inventoryaccountssincethefocusof this chaptelis on

manufacturingoststhatflow throughtheseaccounts.
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Figure 2.4 Timesheetfor Custom Furniture Company

Thenextstepis to posttheinformationshownon thetimesheeto the appropriatgob costsheet,
justaswe did with directmaterials.Thisis donefor job 50in Figure2.5"Direct Labor Costsfor
CustomFurnitureC o mp a Jolg50"s

Figure 2.5 Direct Labor Costsfor Custom Furniture C o mp a dab 60s

*Direct labor information carried over from Figure 2.4 "Timesheet for Custom Furniture Company".
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KEYTAKEAWAY

I Amaterialsrequisitionform tracksmaterialstakenout of raw materialsinventoryand placedin production. It identifiesthe job in whichthe
materialswill be used.Atimesheettracksthe hoursthat workersspendon eachjob. Theinformation from both the materialsrequisition
formsandtimesheetsis recordedon eachjob costsheet.A job costsheetaccumulatesnanufacturingcostsfor eachjob andservesasa

subsidiaryledgerfor the work-in-processinventoryaccount.

REVIEWPROBLEM.2

1.  Providethe journalentry to recordeachof the followingtransactions:

1. Rawmaterialstotaling $40,000are purchasecbn account.

2.  Directmaterialstotaling $5,000are requisitionedandplacedinto production.

3. Timesheetsubmittedby employeeseflectdirectlabor costsof $2,000,to be paidthe nextweek.

2. Whichof the previouslystatedentriesmustalsobe recordedon the appropriatejob costsheet?Why?

Solutionsto ReviewProblem?2.2
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4.  Entriesb andcmustbe recordedon the appropriatejob costsheet.Directmaterials(entry b) and direct labor (entry c) are by definition

easilytraceableto the job andtherefore mustbe recordedon the job costsheetwhenthe costisincurred.

2.3 Assigning Manufacturing Overhead Costs to Jobs

LEARNIN®BJECTIVE

1. Understandhow manufacturingoverheadcostsare assignedo jobs.

Question:Wehavediscussedhowto assigndirect materialanddirect labor coststo jobsusinga
materialsrequisitionform, timesheetandjob costsheet.Thethird manufacturingcost
manufacturingoverhead requiresa little morework. How do companiesassignmanufacturing

overheadcosts suchasfactoryrentandfactory utilities, to individual jobs?

Answer:Recallfrom Chapterl "What Is ManagerialAccounting?'tha manufacturingpverhead
consistf all costsrelatedto the productionprocesotherthandirectmaterialsanddirectlabor.
Becausenanufacturingpverheadostsaredifficult to traceto specificjobs,theamountallocated
to eachjob is basedn anesimate.The procesf creatingthis estimaterequiresthe calculation
of apredeterminedate.

Using a Predetermined Overhead Rate

Thegoalis to allocatemanufacturingpverheadoststo jobs basedon somecommonactivity,
suchasdirectlaborhours,machnehours,or directlaborcosts.Theactivity usedto allocate
manufacturingpverheacdtoststo jobsis calledanallocationbase Oncethe allocationbases
selectedapredetermine@verheadatecanbe establishedThepredeterminedverheadateis

calculatedprior to theyearin whichit is usedin allocatingmanufacturingpverheacdoststo jobs.

Calculating the Predetermined Overhead Rate

Question:How is the predeterminedverheadate calculated?

Answer:We calculatethe predeterminedverhea rateasfollows, usingestimategor the

comingyear:
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KeyEquation

Predeterminedverheadate=Estimatedoverheactosts*Estimate@ctivity in allocationbase**

*The numerator requires an estimate of all overhead costsfor the year, such asindirect
materials, indirect labor, and other indirect costsassociatedwith the factory. Custom
Furniture Company estimates annual overhead coststo be $1,140,000 basedon actual
overhead costslast year.

**The denominator requires an estimate of activity in the allocation basefor the year.
Custom Furniture usesdirect labor hours asthe allocation baseand expectsits direct labor

workforce to record 38,000 direct labor hours for the year.

Thepredeterminedverheadatecalculationfor CustomFurnitureis asfollows:

Predeterminedverheadate=$1,14,000estimatedverheadtosts38)00 estimateddirectlabor

hours=$30 perdirectlaborhour

Thuseachjob will beassigned30in overheadcostsfor everydirectlaborhourchargedo the
job. Theassignmenotf overheadtoststo jobsbasedon a predeterminedverheadateis
calledoverheadhpplied Remembethatoverheadhapplieddoesnotrepresenactualoverhead
costsincurredby thejobd nordoesit representirectlaboror directmaterialcosts.Instead,
overheadppliedrepresents portionof estimatedverheadoststhatis assignedo a particular

job.

Question:Nowthatweknowhowto calculatethe predetermineaverhead ate,the nextstepis
to usethis rate to apply overheado jobs.How do companiesisethe predetermineaverhead

rate to applyoverheado jobs,andhowis this informationrecordedin the generaljournal?

Answer:As shownon thetimesheetn Figure2.4"Timesheefor CustomFurnitureCompany”,
Tim Wallacechargedsix hoursto job 50. Becausenanufacturingpverheads appliedat a rateof
$30perdirectlaborhour,$180(= $30x 6 hours)in overheads appliedto job 50. Thejournal
entryto reflectthisis asfollows:
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Recordinghe applicationof overheadcoststo ajob is furtherillustratedin the T-accountghat
follow.

Whenthis journalentryis recordedwe alsorecordoverheadappliedon the appropriatgob cost
sheetjustaswe did with directmaterialsanddirectlabor.Figure2.6 "OverheadApplied for
CustomFurnitureC o mp a Jolg50"showsthe manufacturingpverheadappliedbasednthe
six hoursworkedby Tim Wallace.Notice thattotal manufacturingcostsasof May 4 for job 50

aresummarizedat the bottomof thejob costsheet.
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Figure 2.6 Overhead Applied for Custom Furniture Co mp a Jgb60s

*$180 = $30 per direct labor hour x 6 direct labor hours.
Selecting an Allocation Base

Question:Althoughwe useddirectlaborhoursastheallocationbasefor CustomFurniture
C o mp a predétesminedverheadate,organizationsisevariousothertypesof allocation
basesThemostcommonallocationbasesaredirectlaborhours,directlaborcosts,and machine

hours.Whatfactorsdo companiesonsidemwhendecidingon anallocationbase?

Answer:Companiesypically look atthefollowing two itemswhendeterminingwhich

allocationbaseto use:

1. Link to overheadcosts.Thegoalis to find anallocationbasethatdrivesoverheadosts,
oftencalleda costdriver. Forexamplejf ac o mp apnogu@tenprocesss labor
intensive(i.e., it requiresalargelaborforce),overheadtostsarelikely drivenby direct
laborhoursor directlaborcosts.Themoredirectlaborhoursworked,the higherthe
overheacdtostsincurred.Thusdirectlaborhoursor directlaborcostswould be usedas

theallocationbase.
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If ac o mp apmoguet®nprocesss highly mechanizedi.e., it relieson machinerymore
thanon labor),overheadcostsarelikely drivenby machinehours.Themoremachine
hoursused the higherthe overheadcostsincurred.Thusmachinehourswould be usedas

theallocationbase.

It maymakemoresensedo useseverakllocationbasesndseveralbverheadatesto
allocateoverheado jobs. This approachcalledactivity-basedcosting is discussedn
depthin Chapter3 "How Doesan OrganizationUseActivity -BasedCostingto Allocate

OverheadCosts?"

2. Easeof measurement.An allocationbaseshouldnot only belinked to overheadosts;it
shouldalsobemeasurableThethreemostcommonallocationbased directlaborhours,
directlaborcosts,andmachinehourg arerelativelyeasyto measureDirectlaborhours
anddirectlaborcostscanbe measuredby usingatimesheetasdiscussecarlier,sousing
eitherof theseasabasefor allocatingoverheads quite simple.Machinehourscanalso
beeasilymeasuredby placinganhourmeteron eachmachinef onedoesnot already

exist.

Why Use a Predetermined Overhead Rate?

Question:Theuseof a predetermineaverheadate rather thanactual datato apply overhead
to jobsis callednormalcosting Mostcompaniegprefernormalcostingoverassigningactual

overheaccoststo jobs. Whydo mostcompaniegpreferto usenormal costing?
Answer:Companiesisenormalcostingfor severakeasons:

1 Actual overheadtostscanfluctuatefrom monthto month,causinghigh amountsof
overheado bechargedo jobsduringhigh-costperiods.For example utility costsmight
behigherduring cold winter monthsandhot summemonthsthanin thefall andspring
seasonsdMaintenanceostsmight be higherduringslow periods.Normalcosting

averageshesecostsout overthe courseof ayear.
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1 Actualoverheactostdataaretypically only availableatthe endof the month,quarter,or
year.Managergreferto know the costof ajob whenit is completed andin somecases
duringproductio® ratherthanwaiting until theendof the period.

1 Thepricechargedo customerss oftennegotiatedbasedon cost.A predetermined
overheadateis helpfulwhenestimatingcosts.

1 Bookkeepings simplified by usinga predeterminedverheadate.Onerateis usedto
recordoverheacdtostsratherthantabulatingactualoverheadtostsat the endof the

reportingperiodandgoingbackto assigrthe coststo jobs.

Using a Manufacturing Overhead Account

Question:Usinga predetermineaverheadate to apply overheadcoststo jobsrequirestheuse
of a manufacturingoverheadaccount How is the manufacturingoverheadaccountusedto

recordtransactions?

Answer: The manufacturingpverheadaccountracksthefollowing two piecesof information:

First, themanufacturingpverheadaccountracksactualoverheadtostsincurred.Recallthat
manufacturingpverheacdtostsincludeall productioncostsotherthandirectlaboranddirect
materials.Theactualmanufacturingpverheadcostsincurredin a periodarerecordedasdebitsin
themanufacturingpverheadaccountFor example assumeCustomFurnitureCompanyplaces
$4,200in indirectmaterialsinto productionon May 10. Thejournalentryto reflectthisis as

follows:

Manufacturing overhead
Raw materials inventory

Otherexamplesof actualmanufacturingpverheadctostsincludefactory utilities, machine
maintenanceandfactorysupervisoisalariesAll thesecostsarerecordedasdebitsin the

manufacturingpverheadaccountwhenincurred.

Secondthe manufacturingpverheadaccountracksoverheadcostsappliedto jobs. Theoverhead

costsappliedto jobsusinga predeterminedveheadratearerecordedascreditsin the
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manufacturingpverheadaccount.Y ou sawanexampleof this earlierwhen$180in overheadvas

appliedto job 50 for CustomFurnitureCompanyWe repeathe entryhere.

180

Thefollowing T-accountsummarizefiow overhea costsflow throughthe manufacturing

overheadccount:

Manufacturing Overhead

(debit) (credit)
costs incurred ‘applle‘dwjobs

The manufacturingoverheadaccounts classifiedasa clearing account. A clearingaccounts
usedto hold financialdatatemporarilyandis closedout atthe endof the periodbeforepreparing

financialstatements.

Underapplied and Overapplied Overhead

Question:Becausananufacturingoverheadcostsare appliedto jobsbasedon an estimated
predeterminedverheadate, overheadapplied(credit sideof manufacturingoverheadyarely
equalsactual oveheadcostsincurred (debitsideof manufacturingoverhead) Whattermsare
usedto describethe differencebetweeractual overheadcostsincurredduring a periodand

overheadappliedduring a period?

Answer:Two termsareusedto describethis differenc& underapplied

overheacandoverappliedoverhead

Underappliedbverheadccurswhenactualoverheadtosts(debits)arenigherthanoverhead

appliedto jobs(credits).The T-accounthatfollows providesanexampleof underapplied
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overheadNotethatthe manufacturingoverheadaccounthasa debitbalancevhenoverheads
underappliedecausdewer costswereappliedto jobsthanwereactuallyincurred.

Overapplied overhead occurs when actual overhead costs (debits) arelower than overhead
applied to jobs (credits). The T-account that follows provides an example of overapplied
overhead. Note that the manufacturing overhead account has a credit balancewhen
overheadis overapplied becausemore costswere applied to jobs than were actually

incurred.
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Busiressin Action2.1

Source: Photo courtesy of

prayitno, http://www.flickr.com/photos/34128007 @N04/5293183651/

Job Costing at Boeing

Boeing Company isthe w o r |lehding aerospacecompany and the largest manufacturer
of commercial jetliners and military aircraft combined. Boeing provides products and
servicesto customersin 150 countries and employs 165,000 people throughout the world.
Sincemost of B 0 e i npgodlects are unique and costly, the company likely usesjob costing
to track costsassociatedwith eachproduct it manufactures. For example, the costly direct
materials that go into eachjetliner produced are tracked using ajob cost sheet. Direct labor
and manufactur ing overhead costs (think huge production facilities!) are also assignedto
eachjetliner. This careful tracking of production costsfor eachjetliner provides
management with important costinformation that is usedto assessproduction efficiency
and profitability. Management can answer questions, suchasii H o much did direct
materials ¢ 0 s i ‘M ,08wch overheadwasallocatedto eachj e t | i onfe WI? avdsthe
total production costfor eachj e t | iThisigiMportant information when it comestime to
negotiate the salesprice of ajetliner with a potential buyer like United

Airlines or Southwest Airlines

Source: Boeing , i Ho nPea g attp:Gwww.boeing.com .

SaylorURLttp://www.saylor.org/books Saylor.org

B2 o4



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books
http://www.flickr.com/photos/34128007@N04/5293183651/
http://www.boeing.com/

Closing the Manufacturing Overhead Account

Quetion: Sincethemanufacturingoverheadaccountis a clearingaccount,it mustbe closedat

theendof the period. How do we closethe manufacturingoverheadaccount?

Answer:Most companiesimply closethe manufacturingpverheadaccountbalanceo the cos
of goodssoldaccountForexamplejf thereis a$2,000debitbalancan manufacturingpverhead

attheendof the period,thejournalentryto closethe underappliedbverheads asfollows:

Cost of goods sold
Manufacturing overhead 2,000

If manufacturingoverheachasa $3,000creditbalanceatthe endof the period,thejournalentry

to closethe overappliedoverheads asfollows:

Manufacturing overhead ,
Cost of goods sold 3,000

Alternative Approach to Closing the Manufacturing Overhead Account

Question:Althoughmostcompanieglosethe manufacturingopverheadaccountto costof goods
sold, thisis typically only donewhenthe amountis immaterialimmaterialis a common
accountingtermusedto describean amountthatis smallrelativetoac o mp asizg).heterm
materialdescribesa relativelylarge amount. How do we closethe manufactuing overhead

accountwhentheamountis material?

Answer:If theamountis material,it shouldbeclosedto threedifferentaccountd work-in-
procesgWIP) inventory,finishedgoodsinventory,andcostof goodssoldd in proportionto the

accountalancesn theseaccounts.
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Forexample suppose companyhas$2,000in underappliedverheaddebitbalancen

manufacturingpverheadpndthatthethreeaccountbalancesreasfollows:

The$2,000is closedto eachof thethreeaccountdasedon their respectie percentagesthus
$1,200is apportionedo WIP inventory(= $2,000x 60 percent) $600goesto finishedgoods
inventory(= $2,000x 30 percent)and$200goesto costof goodssold (= $2,000x 10 percent).
Thejournalentryto closethe $2,000underappked overheaddebitbalancan manufacturing

overheads asfollows:

Althoughthis approachs notascommonassimply closingthe manufacturingpverheacaccount
balanceo costof goodssold,companieslo this whentheamounts relativelysignificant.

KEYTAKEAWAYS

1 Most companiesusea normalcostingsystemto track productcosts.Normalcosting

tracksactualdirect material costsand actualdirect labor costsfor eachjob andcharges
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manufacturingoverheadto jobsusinga predeterminedoverheadrate. The

predeterminedoverheadrate is calculatedasfollows:
Predeterminedverheadate=EstimatedoverheadcostsEstimatedctivity in allocationbase

1 Amanufacturingoverheadaccountis usedto track actualoverheadcosts(debits)andapplied
overhead(credits).Thisaccountis typicallyclosedto costof goodssoldat the end of the

period.

REVIEWPROBLEN.3

1. ChanCompanyestimatesthat annualmanufacturingoverheadcostswill be $500,000 Chan
allocatesoverheadto jobsbasedon machinehours,andit expectsthat 100,000machinehours
will be requiredfor the year.Calculatehe predeterminedoverheadrate.

2. Whymight ChanCompanyusemachinehoursasthe overheadallocationbase?

3. ChanCompanyreceiveda bill totaling $3,700for machineparts usedin maintainingfactory
equipment.Thebill will be paid next month. Makethe journalentry to recordthis transaction.

4. Jobl53usedatotal of 2,000machinehours.Makethe journalentry to recordmanufacturing

overheadappliedto job 153.What other documentwill includethis amount?

5. AssumeChanCompanyincursactualmanufacturingoverheadcostsof $470,000and
appliesoverheadof $510,000for the year.Accountbalancesare asfollows: WIP
inventory,$25,000;finishedgoodsinventory,$25,000;and costof goodssold,$50,000.

1. Isoverheadoverappliedor underappliedZExplainyour answer.

2. Makethe journalentry to closethe manufacturingoverheadaccountassuminghe
balanceisimmaterial.

3. Makethe journalentry to closethe manufacturingoverheadaccountassuminghe

balanceis material.
Solutionsto ReviewProblem2.3

1. Thepredeterminedoverheadrate is calculatedasfollows:

Predeterminedverheadate=EstimatedverheacostsEstimatedctivity in allocationbase$500,000estimated

overheadtostsD0,000machinehours= $5 permachinehour
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2. If/ K| pré&dactionprocesss highlymechanizedpverheadcostsare likely drivenby
machineuse. Themore machinehoursused,the higherthe overheadcostsincurred.
Thusthere is a link betweenmachinehoursand overheadcosts,and usingmachine

hoursasanallocationbaseis preferable.

Machinehoursare alsoeasilytracked,makingimplementationrelativelysimple.

4. Atotal of $10,000(=$5 per machinehour rate x 2,000machinehours)will be applied

to job 153andrecorded in the journalasfollows:

Thisamountwill alsobe recordedon the job costsheetfor Job153.

1. Overheadsoverappliedbecauseactualoverheadcostsare lower than overhead

appliedto jobs.Also,the manufacturingoverheadaccounthasa credit balance.

2.
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*Amountsare calculatedasfollows.Allocationamount= percentof total x the overapplied

balanceof $40,000.

2.4 Job Costing in Service Organizations

LEARNIN®BJECTIVE

1. Applyjob costingmethodsto serviceorganizations.

Question:Althoughthis chapterhasfocusedon job costingin a manufacturingsetting,many
serviceorganizationausejob costingaswell. Electricians,accountantsand auto mechanicsre
example®of serviceprovidersthat usejob costing.Electricianstrack costsby project(e.g.,a
newbuilding or a kitchenremodel),accountantgrack costsby client (e.g.,anindividual or a
corporation),andautomechanicdrack costsby job (e.g.,replacinga drive belt on a company
truck). How doesjob costingworkin a servicecompanysetting?

Answer:Jobcostingin serviceorganizationss the sameasin manufacturingprganizations,
exceptthatserviceorganizationgendto usefewer materials.Therearealsominor differencesn
theaccountghatthesetypesof organizationsise,asshownin Table2.2 "AccountsUsedin

ServiceOrganizationsndManufacturingOrganizations".
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Table 2.2 Accounts Used in ServiceOrganizations and Manufacturing Organizations

Manufacturing Organization Account ServiceOrganization Account

Name Name Financial Statement
Rawmaterialsnventory Partsinventoryor supplies Balancesheet(asset)
Work-in-processnventory Work in process* Balancesheet(asset)
Finishedgoods (Not applicable) Balancesheet(asset)

Costof serviceqor otherexpense | Incomestatement

Costof goodssold accounts) (expense)

Manufacturingoverhead Overheador serviceoverhead) None(clearingaccount)

*Some servicecompaniesdo not usea work-in-processaccountbut insteadsimply charge costs
directly to expenseaccounts.

Serviceorganizationsisea job costsheetike theonediscusseearlierto trackdirectmaterials,
directlabor,andoverhead.

Direct Materials

Question:How do serviceorganizationdrack direct materialsusingjob costing?

Answer:Many serviceorganizationslo not track directmaterialsfor eachjob becauséhe cost
of thematerialss negligible.For example accountantandattorneysuselow-costmaterals,
suchasbindersandpaper.Thesematerials oftencalledsuppliesareincludedin overheadather

thantrackedby job.

Someserviceorganizationgrack directmaterialsfor eachjob becausé¢he costof the materialss
significant.Considerautomedanics,who trackthe partsneededo performrepairsfor eachjob,
or electricianswho trackthe materialsneededo wire anewbuilding. Materialsmaybe
requisitionedrom partsinventoryor supplies similar to raw materialsinventoryin a
manufactumg setting,or maybe purchasedlirectly from a supplier,dependingon the natureof

thebusinessThe processof recordingthis informationin thejournalandjob costsheets
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exactlythe sameasfor amanufacturingcompany(referbackto Figure2.3"Job CostSheetfor

CustomFurnitureCompany'for anexample).

Direct Labor

Question:How do serviceorganizationgrack directlabor usingjob costing?

Answer:Directlabortendsto bethe mostsignificantcostfor serviceorganizationsThe process
of tracking laborusingatimesheetndrecordinglabor costsin thejournalandjob costsheets
exactlythe sameasfor amanufacturingcompany(referbackto Figure2.4"Timesheefor
CustomFurnitureCompany“andFigure2.5"Direct Labor Costsfor CustomFurniture

C o mp a Jop50"sor examples).

Overhead

Question:Like manufacturingcompaniesserviceorganizationsoftenusea predetermined
overheadate to apply overheadWhatallocationbasesare mostcommonlyusedby service

organizationgo applyoverheadcoststo jobs?

Answer:Becauseverheads typically drivenby directlaborhoursin a serviceorganization,
directlaborhoursor directlaborcostis the mostcommonallocationbase Again, the processof
recordingthis informationin thejournalandjob costsheets exactlythe sameasfor a
manufacturingcompany(referbackto Figure2.6 "OverheadApplied for CustomFurniture

C o mp a Jop50"sor anexample).

Businessn Action2.2

Job Costing at Movie Studios

Studios that produce costly movies, such as20th Century Fox ,Universal Studios ,

and Warner Brothers , incur avariety of coststhat are tracked using a job costing system.
For example, the production of a Harry Potter movie requires direct labor in the form of
actors, directors, editors, and the film crew. The direct materials categoryincludes

costumes, extensive sets, and props. Overhead costsinclude items such asdepreciation of
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film production equipment, utilities in the editing studio, and executive salariesfor those
overseeingthe production of severalfilms concurrently.

Determining the production costsof movies and related profitability is important for this
industry since actors, directors, and others involved in the film are often compensatedbased
on a percentageof profits. Disagreements sometimes arise between studios and actors
regarding the accuracy of costsfor movies, particularly in the areaof overhead. Some
studios have been accusedof allocating too much overheadto individual films to drive down
the reported profitability of eachfilm, thereby reducing the amount owed to those receiving

a portion of the profits.

KEYTAKEAWAY

1 Jobcostingsystemsn serviceorganizationsare similarto those usedby manufacturing
companiesHowever serviceorganizationsisefewer materialsthan manufacturing
organizationsthe accountnamesthey useare slightlydifferent, andthey often track costsby

customerrather than by product.

REVIEWPROBLEN .4

Describethe similaritiesand differencesin how servicecompaniesand manufacturing

companiesaccountfor direct materials,directlabor,andoverhead.
Solutionsto ReviewProblem2.4

Thesimilaritiesand differencesin how servicecompaniesand manufacturingcompanies
accountfor direct materials,directlabor,and overheadare asfollows:

1 Directmaterials. Thecostof direct materialsfor manyservicecompaniessuchasaccounting
andlaw firms, isinsignificant.Thesecompaniegherefore do not track direct materialsfor each
job. However servicecompanieghat usecostlymaterials,suchasan auto repair shop,do track
direct materialsfor eachjob. Becauselirect materialstend to be costlyfor manufacturing
firms, thesefirmstypicallytrack direct materialsfor eachjob.

1 Direct labor. Becausalirectlabortendsto be the mostsignificantcostfor servicecompanies,
thesecompaniedrack costshy job usingatimesheetandjob costsheet,justasmanufacturing
companiedlo.
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1 Overhead.Serviceand manufacturingfirms track ovetheadcostsin a similarway. Both often
usea predeterminedoverheadrate to chargeoverheadcoststo jobs.Becauseverheadis
typicallydrivenby direct labor hoursin a servicecompany directlaborhoursare often usedas
the allocationbase.Theprocessof recordingoverheadcostsin the journalandjob costsheetis

the samefor both typesof firms.
2.5 Chapter Wrap-Up: Summary of Cost Flows at Custom Furniture Company

LEARNING®BJECTIVE

1. Useajob costingsystemto track costsand evaluateprofitability for eachjob.

Question:Thegoal of this sectionis to pull it all togetherfor CustomFurniture CompanyWe
beginbylookingat revenueand costinformationfor May, includingmanufacturingand
nonmanufacturingosts.Whyis it importantfor companiedike CustomFurniture Companyto
correctlyclassifyandrecord costssuchasdirect materials(e.g.,woodusedfor eachtable),

salariesof administrativepersonnelandrent on the factory?

Answer:Companiesnustbe ableto evaluatethe profitability of eachjob andonabroaderscale,
evaluatehe overall profitability of the company.This requiresthatall manufacturingand
nonmanufacturingostsbe classifiedandrecordecdcorrectlyin thegenerajournal. The

following informationshowshow to accomplshthis with transaction$or the monthof May at
CustomFurnitureCompany.

Revenueand Costinformation for CustomFurniture Company

Question:How are thetypical transactiongor a manufacturingcompanyrecordedin the

generaljournal?

Answer:Figure2.7 "CustomFurnitureC o mp a JoyridatEntriesfor May"showsCustom
FurnitureC o mp a jouynalentriesfor May. Figure2.8"CustomFurnitureCo mp a -y 0 s
Accounts"presentshe sameinformationin T-accountformat.(Notethateachentryshowsthe

total dollar amountfor the monthratherthanindividual transactioramounts.)}f you understand
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how to makeanentrysummarizedn total, you know how to makeeachindividual (perhaps
daily) entry.Beginningbalancegor raw materialsnventory($25,000) work-in-process
inventory($35,000) andfinishedgoodsinventory($90,000)areshownin the T-accounts

in Figure2.8"CustomFurnitureC o mp a f-Acoéosints" Althoughit is notnecessaryo refer
backto Chapterl "What Is ManagerialAccounting?"at this point, we shouldnotethatthe
beginningbalanceandtransactioramountausedherefor thesethreeinventoryaccountdie back
to thethreeschedulepresentedn Chapterl "What Is ManagerialAccounting?'(scheduleof
raw materialsplacedin production,scheduleof costof goodsmanufacturedandscheduleof cost

of goodssold).
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Figure 2.7 Custom Furniture C o mp a Wouda Entries for May

*All debit amounts to work -in-processinventory are also recorded on the appropriate job costsheets.
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Figure 2.8 Custom Furniture C o mp a mMiAdceunts

*Beginning and ending balances are only provided for inventory accounts since the focus of this chapter is on manufacturing costs

that flow through the inventory accounts.
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Question:Nowthat theinformation for the monthof May hasbeenrecordedfor Custom
Furniture Companywe needto summarizehis informationto evaluatethe profitability of the
companyandthe profitability of jobs.How profitable wasCustomFurniture for the monthof
May?

Answer:CustomFurnitureC o mp a incpriestatementor themonthof May, shownin Figure
2.9"CustomFurnitureC o mp a ImgpraeStatement”jindicatesthe companyhadoperating
profit of $11,000.This informationcomesdirectly from the T-accountshownin Figure2.8
"CustomFurnitureC o mp a h-Acbosnts".

Figure 2.9 Custom Furniture C o mp a ringoine Statement

*Seeentry 12 in Figure 2.7 "Custom Furniture C o mp a douda Entries for May" and Figure 2.8 "Custom Furniture Company 0 s
T-Accounts" for this adjustment. This represents the amount of overhead underapplied to jobs and closedout to cost of goods sold

at the end of May. An alternative presentation is to simply show the cost of goods sold amount of $135,000 directly under sales.
Analysis of Job Profitability at Custom Furniture Company

Recallfrom the beginningof the chapterthatDan Stevensthe ownerof CustomFurniture
Companyjs concernedboutthec 0 mp apmojité@bgity. AlthoughDanpriceshis furniture at
70 percentaboveestimaéed productioncosts the companyhadonly $11,000in profits for the
monthof May, asshownin Figure2.9"CustomFurnitureC o0 mp a ImgpréeStatement"Dan
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askedLeslie (theaccountantjo look into theaccuracyof his estimatedy reviewingactual
produdion costsfor thethreecostliesttablesproducedn May. As youreadlL e s | comem@rgs,
besureto look attheincomestatemenin Figure2.9"CustomFurnitureC o mp a imoproes
Statementandthejob costestimatesandactualresultsin Figure2.10"Job CostEstimates

VersusActual Resultsfor CustomFurnitureCompany”.

Figure 2.10 Job Cost Estimates Versus Actual Results for Custom Furniture Company

a Product costsare from the job cost sheet,and the salesprice is basedon the original bid.

b Basedon 70 percent markup of estimated total production costs.For example, job 4 0 éatesprice of $18,360 = $10,800 x 170
percent.

¢ Equals gross profit divided by total production costs.Company target is 70 percent.

d Rounded.
Leslie:| Dan, | havetheproductioncostinformationyourequested.

Dan: | Great! Whatdid youfind out?

Well,first | lookedat theincomestatementor May. If youestablishpricesbasedon a 70 percentmarkupof productioncosts thensales

Leslie:| reverueshouldbe 170 percentof costof goodssold,andtheresultinggrossprofit shouldbe 70 percentof costof goodssold.

Dan: | SoundseasonableAre weanywherenearthesenumbers?

Notreally. Costof goodssoldfor May total $135,000so0salesshouldbe closerto $229,500that wouldbe $135,000times170percent),and
grossprofit shouldbe closerto $94,500 whichis $135,00Qimes70 percent Asyou canseeon theincomestatementywed i dgetderyclose
Leslie:| to thesenumbers.

Dan: | Do youhaveanyideawhy?

Leslie:| | pulledtogethemroductioncostinformationfrom our job costingsystenfor thethreehighestcosttablesproducedn May asyourequested.
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Dan: | And?

| comparedhejob costsheetinformationfor eachitemwith your original estimatesandh e r whéatkfound.It looksasif the problemis with
direct materials.All threejobs showthat direct material costsweresignificantlyhigherthanyou estimatedDirect labor and manufacturiry

Leslie:| overheadcostswereprettyclose.

Wow,| Osarprisedthatdirect materialcostsweresohigh.| 6hhaveto checkinto this further.| dorecall woodcostsincreasingoverthelast

Dan: | coupleof monthsputnotto this extent.

Thereare lots of potentialcausedor theincreasein direct materials.Perhapsmaterialswerewastedasa resultof machineproblemsor

Leslie:| becausef inexperience@mployees.

Dan: |L e ttrptsnail downwhymyestimatesre sofar off sol cando a betterjob of estimatingcostsin thefuture.

Leslie:| Goodidead | 6ldokinto thedirect materialscostsand getbackto youlater this week.

Question:Figure2.10"JobCostEstimates/ersusActual Resultsfor CustomFurniture
Company'"providesanin depthview of the costsassociatedvith eachjob andtheresulting

profitability. How doesthis informationhelp CustomFurniture Companyplan for thefuture?

Answer:This informationhelpsmanagersaissesshe profitability of individual jobs. Custom
FurnitureCompanywasableto identify areasof concernby comparingnformationfrom job
costsheetsvith D a ne&dtsnatesDanandLesliewill haveto do moreresearchio find the cause
of the high materialcosts.If changesannotbe madeto the productionprocesgo reducethese
costs,Danmayhaveto considerevisinghis estimatesandraisingpriceson futurejobs. Thegoal
is to provideenoughinformationfor the companyto makeinformeddecisionsaboutareasof

concernsuchasdirectmaterialscosts,andhow muchto chargefor futurejobs.

KEYTAKEAWAYS

I Jobcostingsystemscando more than simplytrack the costsof eachjob. Companiesilsousethesesystemso track revenueandthe resulting
profit for eachjob.

9 Ajob costingsystemcanbe usedto identify areasof concernby comparingthe costestimatepreparedbefore startingthe job with
information on the completedjob costsheet. Thistype of analysisoften leadsto changesn the productionprocessandrevisedestimatesfor

future jobs.

REVIEWPROBLEM.5
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FarmEquipment,nc.,producestractorsandother farm machinery Eachpieceof equipmentis built to customerspecificationsDuring
May, its first month of operations,FarmEquipment,|nc.,beganworkingon three customerorders:jobs1, 2, and 3. Thefollowing
transactionsoccurredduringMay:

1.  Purchasegroductionmaterialson accounttotaling $450,000

2. Processednaterialrequisitionsfor the followingitems:

3.  Processedimesheetsshowingthe following:

4.  Appliedoverheadusinga predeterminedrate of 160 percentof directlabor cost

5. Completedob 1 andtransferredit to finishedgoods

6. Deliveredjob 1 to the customerandbilled her $140,000(Hint: Twoentriesarerequiredr onefor the costof the goodsandanotherfor the
revenue.)

Required:

a. Calculatethe productioncostsincurredin May for eachof the three jobs.

b.  Makethe appropriatejournalentry for eachitem describedpreviously Assumeall paymentswill be madenext month. (Hint: Use~igure2.7
"CustomFurniture/ 2 Y LJ Jo@rn@léntriesfor May" asaguide.)

c.  Howmuchgrossprofit did FarmEquipment,nc.,earnfrom the saleof job 1?

d.  Assumingsellingcoststotaled $4,000and generaland administrativecoststotaled $11,000in May, prepareanincomestatementfor Farm

Equipment,nc.,for the month. (Assumethere is no adjustmentto costof goodssoldfor underappliedor overappliedoverhead.)
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Solutionsto ReviewProblem?2.5

*$161,200comesfrom the total for directmaterialsin part a.

*$33,100comesfrom the total for directlaborin part a.

*$52,960comesfrom the total for manufacturingoverheadin part a.
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c. FarmEquipment|nc.,made$23,920in grossprofit from the saleof job 1 ($23,920=$140,000revenuec $116,080cost).

d.

ENDOFRCHAPTEEREXERCISES

Questions
1. Describehe characteristic®f companiedikely to useajob costingsystem Explainhow thesecharacteristicsliffer from companiedikely to
usea procesostingsystem.
2. Whatinformationisincludedon the materialsrequisitionform?
3. Whatisthe purposeof ajob costsheet?Describehe informationtypicallyincludedon a job costsheet.
4.  Whatinformationisincludedon atimesheet?
5.  Whatisthe purposeof usinga predeterminedoverheadrate?
6. ReviewNote 2.23"Businessn Action2.1" Explainwhy Boeinglikely usesa job costingsystem.Howdoesthe informationthat comesfrom a

job costingsystemhelp Boeingmakebetter decisions?
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7.  Whatisanormalcostingsystem andwhy do companiesend to usea normalcostingsystemto applyoverheadto jobsrather than using
actualoverheadcosts?

8. Describethe two important factorsin selectingan overheadallocaion base.

9.  Whatcostinformationis recordedon the debit sideof the manufacturingoverheadaccount,andwhat informationis recordedon the credit
side?

10. Whenis manufacturingoverheadunderapplied?Vhenis it overapplied?

11. Whattwo optionsare availablewhen closingthe manufacturingoverheadaccountat the end of the period, dependingon the significanceof
the balance?

12. Howmightajob costingsystemusedby a serviceorganizationdiffer from ajob costingsystemusedby a manufacturingorganization?

13. Revew Note2.27"Businessn Action2.2" Whyis it important for moviestudiosto haveaccuratecostsfor eachmovieproduced?

14. Howdoesajob costingsystemhelp acompanyevaluatethe profitability of jobs?

BriefExercises
15. ProductCostsat CustomFurniture Company Referto the dialoguebetweenDanand Leslieat CustomFurnitureCompanythat appearsat the
beginningof the chapter.Whatis Danconcernedabout,andhow did Leslieproposeto help?
16. JobCostingVersusProces<LCosting.Indicatewhethereachof the firms listedin the followingwould usejob costingor processcosting.
1.  OQilrefinery
2. Builderof pools
3.  Cereabproducer
4.  Legafirm
5.  Upholsteryrepairshop
6.  Sportdrink producer
7.  Tonercartridgeproducer
8. Landscapelesignfirm
17. JobCostingVersusProcessCosting.Indicatewhether eachof the firms listedin the followingwould usejob costingor processcosting.
1. Customhomebuilder
2. Dairyfarm
3. Surgicalnit of hospital
4.  Candybarproducer

5.  Autobodyrepairshop
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6.  Producerof basketballs
7.  Producerof T-shirts
8.  Plumber

18. RecordingPurchaseand Transferof RawMaterials in T-AccountsThefollowingtransactionsoccurredduringthe month of October:

October5 | Rawmaterialstotaling$15,000werepurchase@n account.

October8 | Direct materialstotaling $6,000wereplacedin production.

Octoberl0 | Indirectmaterialstotaling$1,000wereplacedin production.

19. Required:
a. Setup T-accountsfor raw materialsinventory,work-in-processnventory,manufacturingoverhead,and accountspayable.
b.  Usethe T-accountsestablishedn part ato recordthe transactionsfor October.
CalculatingPredeterminedOverheadRate.Manufacturingoverheadcoststotaling $1,000,000are expectedfor this comingyear.The
companyalsoexpectsto use20,000in directlabor hours.Calculge the predeterminedoverheadrate and providea one-sentencedescriptionof
how the rate will be usedin a job costingsystem.
ServiceOrganizationAccounts.Providethe accounthamecommonlyusedby servicecompaniesfor eachof the following accounts
used in amanufacturingenvironment.
1. Rawmaterialsinventory
2. Workin-processnventory
3. Finishedyoodsinventory
4.  Costof goodssold
5.  Manufacturingoverhead
EvaluatingProfitability of Jobs.Referto the job costinformationinFigure2.10"JobCog Estimatesv/ersusActualResultsor Custom
FurnitureCompany:'Whyis CustomFurniture Companycomparingestimatedproductcoststo actualproductcostsfor eachof the three jobs?

Brieflysummarizethe resultsof this comparison.

ExercisesSetA
22. RawMaterials Inventory JournalEntries.Thebalancein Sedond 2 Y LJI rgvén@térialsinventoryaccountwas$110,000at the
beginningof SeptemberRawmaterialspurchasedduringthe month totaled $50,000.Sedonaused$17,000in direct materialsand

$8,0 in indirect materialsfor the month.

Required:
a. Prepareseparatejournalentriesto recordthe followingitems:
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1. Rawmaterialspurchasedor the month, assuminall purchasesvere on account
2.  Thetransferof directmaterialsinto production

3.  Thetransferof indirectmaterialsinto production

b.  PrepareaT-accountfor raw materialsinventoryandincludethe beginningbalancefor SeptemberPostthe appropriateitems from

the journalentriesin part ato this account,and calculatethe endingbalancein raw maternalsinventory.

Work-in-Procesdnventory JournalEntries.Thebalancein Reid/ 2 Y LJI woi-R-grocessnventoryaccountwas$300,000at the

beginningof March.Manufacturingcostsfor the month are asfollows:

Direct materials $ 40,000
Directlabor $ 70,000
Manufacturingoverheadapplied| $200,000)
Costof goodsmanufactured $290,000
Required:
a. Prepareseparatejournal entriesto recordthe followingitems. (Hint: UseFigure2.7 "CustomFurniture/ 2 Y LJ- y e Qa

JournalEntriesfor May" asa guide.)
1. Directmaterialsplacedin productionfor the month
2. Directlaborusedduringthe month, assumingemployeeswill be paid nextmonth
3.  Manufacturingoverheadappliedfor the month

4.  Transferof costof goodsmanufacturedto finishedgoods

b.  PrepareaT-accountfor Work-in-processnventoryandincludethe beginningbalancefor March.Postthe appropriateitemsfrom the

journalentriesin part ato this account,andcalculatethe endingbalancein work-in-processnventory.
Costof GoodsSoldJournalEntries.Thebalancein BlueOak/ 2 Y LJI fyiishedgoodsinventoryaccountwas$25,000at the

beginningof SeptemberCostof goodsmanufacturedfor the month totaled $17,000,and costof goodssoldtotaled$14,000.

Required:

a. Prepareseparatejournal entriesto recordthe followingitems. (Hint: UseFigure2.7 "CustomFurniture/ 2 Y LJI Jownala

Entriesfor May" asa guide.)

1. Costof goodsmanufacturedfor the month

2.  Costof goodssoldfor the month

b.  PrepareaT-accountfor finishedgoodsinventoryandincludethe beginningbalancefor SeptemberPostthe appropriateitemsfrom

the journalentriesin part a to this account,andcalculatethe endingbalancein finishedgoodsinventory.
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IncomeStatement(with costof goodssold adjustment). RamblerCompanyhadthe following activity for the yearendedDecember

31.
Salesrevenue $2,050,000
Sellingexpenses $ 575,000

Generalndadmi

nistrativeexpenses | $ 330,000

Costof goodssold (beforeadjustment] $ 700,000

Underappliecdbve

rhead $ 23,000

Require

d:

Prepareanincomestatementfor yearendedDecembei31.

ManufacturingOverheadAllocation Baseand Calculatinghe Costof Jobs.PyramidCompanyexpectsto incur$3,000,000n

manufacturingoverheadcoststhis year.Duringthe year, it expectsto use40,000directlaborhoursat a costof $600,000and 80,000

machinehours.

Required:

b.  Whymight PyramidCompanyprefer to usemachinehoursto allocatemanufacturingoverhead?

c.  Usingeachof the predeterminedoverheadratescalculatedn part a andthe datathat followsfor job 128,determinethe costof job

128.

Preparea predeterminedoverheadrate basedon directlabor hours,directlabor cos, and machinehours.

Direct materials|

$6,000

Directlabor $4,000(200 hoursat $15 perhour)+ (100 hoursat $10 perhour)
Machinetime | 700hours
ExercisesSetB

27. RawMaterials Inventory JournalEntries.Thebalancein Clay/ 2 Y LJI rgvén@t@rialsinventoryaccountwas$45,000at the beginning

of April. Rawmaterialspurchasedduringthe month totaled $55,000.Clayused$48,000in direct materialsand $14,000in indirect

materialsfor

Required:

the month.

a. Prepareseparatejournal entriesto recordthe followingitems:

1. Rawmaterialspurchasedor the month, assuminall purchasesvere on account

2.  Thetransferof directmaterialsinto production

3.  Thetransferof indirectmaterialsinto production
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b.  PrepareaT-accountfor raw materialsinventoryandincludethe beginningbalancefor April. Postthe appropriateitemsfrom the
journalentriesin part a to this account,andcalculatethe endingbalancein raw materialsinventory.
Work-in-Procesdnventory JournalEntries. Thebalancein the work-in-processnventoryaccountof VerdiProduction,Inc.,was

$900,000at the beginningof May. Manufacturingcostsfor the month are asfollows:

Direct materials $ 340,000

Direct labor $ 810,000

Manufacturingoverheacapplied| $ 660,000

Costof goodsmanufactured $1,960,00¢

Required:

a. Prepareseparatgournalentriesto recordthe followingitems. (Hint: UseFigure2.7 "CustomFurniture/ 2 Y LJI J6w@r@la
Entriesfor May" asa guide.)

1. Directmaterialsplacedin productionfor the month

2.  Directlaborusedduringthe month, assumingemployeeswill be paid nextmonth

3. Manufacturingoverheadappliedfor the month

4.  Transferof costof goodsmanufacturedto finishedgoods

b.  Preparea T-accountfor work-in-processnventoryandincludethe beginningbalancefor May. Postthe appropriateitemsfrom the

journalentriesin part ato this account,andcalculatethe endingbalancein work-in-processnventory.

Costof GoodsSoldJournalEntries.Thebalan@ in Posadd 2 Y LJI fiiish@digoodsinventoryaccountwas$650,000at the
beginningof March. Costof goodsmanufacturedfor the month totaled $445,000 and costof goodssoldtotaled $470,000.
Required:

a. Prepareseparatgournal entriesto recordthe followingitems. (Hint: UseFigure2.7"CustomFurniture/ 2 Y LJI J6wr@la
Entriesfor May" asa guide.)
1.  Costof goodsmanufacturedfor the month
2.  Costof goodssoldfor the month
b.  PrepareaT-accountfor finishedgoodsinventoryandincludethe beginningbalancefor March.Postthe appropriateitems from the
journalentriesin part b to this account,and calculatethe endingbalancein finishedgoodsinventory.

Income Statement(with costof goodssold adjustment). StattonCompanyhadthe followingactivity for the yearendedDecember

31
Salesrevenue $4,000,004
Sellingexpenses $ 825,000
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Generakndadministrativeexpenses | $ 470,000

Costof goodssold (beforeadjustment) $1,900,000

Overappliedbverhead $ 109,000

Required:

Prepareanincomestatementfor yearendedDecember31.

ManufacturingOverheadAllocation Baseand Calculatinghe Costof Jobs.ElkoCompanyexpectsto incur$800,000n

manufacturingoverheadcoststhis year.Duringthe year, it expectsto use10,000directlabor hoursat a costof $200,000and 4,000

machinehours.

Required:

a. Preparea predeterminedoverheadrate basedon directlabor hours,directlabor cost,and machine hours.

b.  Whymight ElkoCompanypreferto usedirectlaborhoursor directlabor costs,rather than machinehours,to allocatemanufacturing

overhead?

c.  Usingeachof the predeterminedoverheadratesfor ElkoCompanycalculatedin part aandthe datathat followsfor job 15B,determine

the costof job 15B.
Direct materials| $1,750

Direct labor $860(30 hoursat$12perhour)+ (50 hoursat $10 perhour)

Machinetime | 20 hours

Problems

32. Actualand Applied ManufacturingOverhead.Marine Productsnc.,incurredthe followingactualoverheadcostsfor the month of

June.
Indirectmaterials $20,000
Indirectlabor $18,000
Rent $ 3,000
Equipmentdepreciation| $ 6,500

33. Overheads appliedbasedon a predeterminedrate of $12 per machinehour, and5,100machinehourswere usedduringJune.

34. Required:
a. Prepareajournalentry to recordactualoverheadcostsfor June Assumethat labor costswill be paidnextmonth andthat rent was
prepaid.

b.  Prepareajournalentry to recordmanufacturingoverheadappliedto jobsduring June.
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c.  Createa T-accountfor manufacturingoverhead postthe appropriateinformation from partsaandb to this account,and calculatethe
endingbalance.
d. Ismanufacturingoverheadoverappliedor underappliedUsingthe balancein the manufacturingoverheadaccountcalculatedin part c,
preparethe journalentry to closemanufacturingoverheadto costof goodssold.
Actualand Applied ManufacturingOverhead.QuincyCompanyincurredthe following actualoverheadcostsfor the month of

February.
Indirectmaterials | $335,000]

Indirectlabor $275,000

Factorydepreciatior| $ 18,000

Factoryutilities $ 9,500

Overheads appliedbasedon a predeterminedrate of $2 per directlabor dollar (200percentof directlabor cost),and direct labor
costswere $300,000f0r the month.
Required:
a. Prepareajournalentry to recordactualoverheadcostsfor February Assumendirectlabor costsand utilities will be paid next
month.
b.  Prepareajournalentry to recordmanufacturingoverheadappliedto jobsduring February.
c.  CreateaT-accountfor manufacturingoverhead,postthe appropriateinformation from partsa andb to this account,and calculatethe
endingbalance.
d. Ismanufacturingoverheadoverappliedor underappliedUsingthe balancein the manufacturingoverheadaccountcalculatedin part c,
preparethe journalentry to closemanufacturingoverheadto costof goodssold.
Calculatinghe Costof Jobs,Making JournalEntries,and Preparingan IncomeStatement.RacingBikes,Inc.,producescustom
bicyclesfor professionatacers.Eachbikeis built to custoner specificationsDuringJuly,its first month of operations,RacindBikes

beganproductionof four customerorderst jobs1 through4. ThefollowingtransactionsoccurredduringJuly.

1. Purchasedike partstotaling $14,400
2. Processednaterialrequisitionsfor the followingitems:
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3. Processedimesheetsshowingthe following:

4. Appliedoverheadusinga predeterminedrate of $30per directlaborhour

5. Completedandtransferredto finishedgoodsjobs1, 2, and3

6. Deliverediobs1 and?2 to customersbhillingthem $6,000for job 1 and $3,500for job 2 (Hint: Twoentriesarerequiredt onefor the cost
of the goodsandanotherfor the revenue.)
Required:
g. Calculatehe productioncostsincurredin Julyfor eachof the four jobs.

h.  Makethe appropriatejournalentry for eachtransactiondescribedpreviously(1 through 6). Assumeall paymentswill be madenext
month. (Hint: UseFigure2.7"CustomFurniture/ 2 Y LJ- Jo@r@léntriesfor May" asa guide.)

i Howmuchgrossprofit did RacingBikes,Inc.,earnfrom the saleof job 2?

j Assumesellingcoststotaled $1,000andthat generaland administrativecoststotaled $2,200.Prepareanincomestatementfor Racing
Bikesfor the month of July.(Assumethere is no adjustment to costof goodssoldfor underappliedor overappliedoverhead.)

Calculatinghe Costof Jobs Making JournalEntries,and Preparingan IncomeStatement.Classi@oats,Inc.,producescustom

wood boats.Eachboatis built to customerspecificationsDuring April, its first month of operations ClassiBoatsbeganproductionof

three customerorderst jobs1 through3. Thefollowingtransactionsoccurredduring April.

1. Purchasegroductionmaterialstotaling $225,000
2. Processednaterialrequisitionsfor the followingitems:
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3. Processedimesheetsshowingthe following:

4. Appliedoverheadusinga predeterminedrate of 160 percentof directlabor cost
5. Completedob 1 andtransferredit to finishedgoods
6. Deliveredjob 1 to the customerandbilled her $70,000(Hint: Twoentriesarerequiredr onefor the costof the goodsandanotherfor
the revenue.)
Required:
g. Calculatethe productioncostsincurredin April for eachof the three jobs.
h.  Makethe appropriatejournalentry for eachof the sixtransactionsdescribedpreviously Assumeall paymentswill be madenext month.
(Hint: UseFigure2.7 "CustomFurniture/ 2 Y LJI Jo@r@lEntriesfor May" asaguide.)
i Howmuchgrossprofit did ClassiBoatsearn from the saleof job 1?
j Assumesellingcoststotaled $2,000andgeneraland administrativecoststotaled $5,500.Preparean incomestatementfor ClassiBoats
for the month of April. (Assumehere is no adjustmentto costof goodssoldfor underappliedor overappliedoverhead.)
Calculatinghe Costof Jobsand Making JournalEntriesfor a ServiceCompany.Sampsor& Associateprovidesaccounting
serviceslt beganjobs 1 through3 in the first weekof JanuaryThefollowing transactionsoccurredthat week.
1. Purchasedupplieson accounttotaling $1,500

2.  Usedsuppliestotaling $800for variousjobs

e Processedimesheetsshowingthe following:
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4. Appliedoverheadusinga predeterminedrate of $10per directlabor hour.

5. Completedob 1 andbilled the customer$3,000.(Hint: Twoentriesarerequiredr onefor the costof servicesandanotherfor revenue.)
Required:
f. Calculatehe costsincurredin Januaryfor eachof the three jobs.

g. Makethe appropriatejournalentry for eachitem descibed previously Assumeall paymentswill be madenextmonth. (Hint: UseFigure
2.7"CustomFurniture/ 2 Y LJI Jowr@lEntriesfor May" asaguide.)

h.  Howmuchgrossprofit did Sampsor& Associategarnfrom job 1?

Calculatingthe Costof Jobsand Making JournalEntriesfor a ServiceCompany ManagementConsulting)nc.,providesconsulting
servicesand beganoperationson Septemberd. It beganjobs 1 through4 duringthe first half of SeptemberThefollowingtransactions
occurredduringthat time.

1. Purchasedupplieson accounttotaling $6,000

2. Usedsuppliestotaling $3,200for variousjobs

2 Processedimesheetsshowingthe following:

4. Appliedoverheadusinga predeterminedrate of 120percentof directlabor cost
5. Completedobs1 and2 andbilled the customers$20,000and $21,000respectively (Hint: Twoentriesare requiredt onefor the costof

servicesandanotherfor revenue.)

Required:
f. Calculatethe costsincurredin Septembeifor eachof the four jobs.
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g. Makethe appropriatejournalentry for eachitem describedpreviously Assumeall paymentswill be madenext month. (Hint: UseFigure
2.7"CustomFurniture/ 2 Y LJI Jow@n@léntriesfor May" asaguide.)

h.  Howmuchgrossprofit did ManagementConsulting)nc.,earnfrom job 1 andjob 2?

i Whatisthe amountin work in processat the end of the first half of September?

ClosingManufacturingOverhead:Two ApproachesOlympiaCompanyincurredactualmanufacturingoverheadcostsof $630,000
duringthe yearendedDecembei31,2012.Atotal of $570,000n overheadwasappliedto jobs. At Decembe31,2012,work-in-process
inventorytotals $200,000andfinishedgoodsinventorytotals $400,000 Costof goodssoldbefore adjustmentstotals $1,400,00Cor
theyear.

Required:
a. Isoverheadunderappliedor overapplied?
b.  Closethe manufacturingoverheadaccount,assuminghe balanceisimmaterial.
c.  Closethe manufacturingoverheadaccount,assuminghe amountis material.

ClosingManufacturingOverhead:Two Approactes. PlacerCompanyincurredactualmanufacturingoverheadcostsof $260,000
duringthe yearendedDecembei31,2012.Atotal of $350,000n overheadwasappliedto jobs. At Decembei31,2012,work-in-process
inventorytotals $100,000 andfinishedgoodsinventory totals $300,000 Costof goodssoldbefore adjustmentstotals $600,000for the
year.

Required:
a. Isoverheadunderappliedor overapplied?
b.  Closethe manufacturingoverheadaccount,assuminghe balanceisimmaterial.

c.  Closethe manufacturingoverheadaccount,assuminghe amountis material.

OneStepFurther: SkiltBuildingCases
40. Ethics:ShiftingHoursUsingJobCosting.ShawneyAccountancyCorporationprovidesaccountingserviceslt usesa job costingsystemto
trackeachclienii @e&enuesandcosts.Thefirm is currentlyworkingon two jobs. Thefirst job, preparingtax returnsfor Bantem
Corporationwasbid at $25,000and had budgetedcostsof $18,000.Thesecondjob, performinga reviewof internal controlsfor
MaxumCompanywasbid at 50 percentaboveactualcosts.Thefollowing conversatiortook placebetweenKelly(amanagerjand Ron

(seniorstaff workingfor Kelly).

Ron,| justreviewedtimesheetsor thetwo jobsw e dworkingon, andit appearswe are quickly approachingthe budgetof $18,000for the Bantem

Kelly: | job.

Ron: | Yes,w e 6havingtrouble completingthe Bantemjob in the hoursbudgeted.

Kelly: | Thisis thefirst yearonthe Bantemjob, andbudgetingfor first-year clientsis alwaysdifficult.

SaylorURLhttp://www.saylor.org/books Saylor.org

@080 123



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

Ron: |1 d&surewecanretainthis job nextyearwith a little bumpin thebidd perhapsto $29,000.

T h afinéfer nextyear,but| haveto answerto mybossfor thisy e a nesbils.Whyd o nwétakesomeof the pressureoff by chargingsometime
from the Bantemjob to theinternal control projectwe havewith MaxumCompanyaVe & underbudgetwith the Maxumjob, andtheyare payingus

Kelly: [ basedon actualcostsplusa 50 percentmarkup.

Ron: | Canwedothat?

Kelly: | Wed o md@it often,butin casedike this, we haveto getcreative.

41. Required:
a. Whyis there anincentiveto inflate the hourschargedto the Maxumjob?
b.  WhatshouldRondo?(Youmaywantto referto the L a ! efh&alstandardsdiscussedn Chapterl "What IsManagerialAccounting?!)
Internet Project: Automation and OverheadAllocation. Overthe pastseveraldecadesmanufacturingcompanieshavetended to
moveawayfrom directlaborand more toward automation(i.e.,usingmachineryrather than peopleto produceproducts).
Required:
a. Usethe Internetto find severalexamplesof companieghat havemadethe shift toward an automatedproductionenvironmert.
Write a one-pagesummaryof your findings,andincludespecificinformation indicatingwhat type of automationis beingused.
b.  Howmightthis shift to automationaffectthe allocationbaseusedto allocateoverheadto products?
GroupProject:LaborCostsat GeneralMotors and Toyota.BothGeneralMotors (GM)and Toyotahaveproductionfacilitiesin
TexasD a (Eantwasbuilt in 19560n a 249-acresite and hassinceundergonebillions of dollarsin renovations.¢ 2 & 2piaht @dbuilt
in 20060n 2,000acres. Eachplant hasa productioncapacityof 200,000vehiclesper year. GM averageloseto 22 assemblylabor hours
per vehicle(no dataon labor hoursper vehicleare availablefor Toyota). Thelabor costper vehicleis $1,800for GM, whichusesa
unionized laborforce,and $800for Toyota which usesnonunionlabor. (Basedn LeeHawkinsJr.andNorihikoShirouzug !Taleof Two
Autot f I yiNalESEeetJournal May 24,2006.)
Required: Formgroupsof two to four studentsandrespondto the followingitems:
a. Provideat leasttwo reasongor the significantdifferencein assemblytabor costper vehiclefor GM and Toyota

b.  Whatother productioncostsshouldbe consideredn evaluatingthe efficiencyof eachplant?

Comprehensiv€ases
43. JournalEntries,ClosingManufacturingOverhead,and Preparingan Income Statement.Benningnc.,is adefensecontractorthat uses
job costing.Becausehe firm usesa perpetualinventory system the three supportingschedulego the incomestatement(the schedule
of raw materialsplacedin production,the scheduleof costof goodsmanufactured andthe scheduleof costof goodssold)

arenot necessarylnventoryaccountbeginningbalancesat Januaryl, 2012,arelisted asfollows.

Rawmaterialsinventory | $ 500,000

Work-in-processnventory| $ 700,000
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Finishedgoodsinventory | $1,800,00(

44. Youwill berecordingthe followingtransactionswhich summarizethe activitiesthat occurredduringthe yearendedDecember31,
2012:

1. Rawmaterialswere purchasedor $300,0000n account.

2. Rawmaterialstotaling $420,000were placedin production,$60,000for indirect materialsand $360,000for direct materials.

3.  Theraw materialspurchasedn transactionl were paidfor.

4.  Atotal costof $800,000for directlabor,shownon the timesheetswasrecordedaswagespayable.

5.  Productionsupervisorandother indirectlaborworkingin the factory were owed $540,000 recordedaswagespayable.

6. Wagesowed,totaling $1,200,000ywere paid. (Thesewageswere previouslyrecordedcorrectlyaswagespayable.)

7.  Thecostslistedin the followingrelatedto the factorywereincurredduringthe period. (Hint: Recordtheseitemsin one entry

with one debit to manufacturingoverheadandfour separatecredits):
Building depreciation $580,000

Insuranceprepaidduring2012,now expired)| $220,000

Utilities (onaccount) $ 80,000

Maintenancdpaid cash) $440,000

8.  Manufacturingoverheadwasappliedat arate of $20 per machinehour, and90,000machinehourswere utilized duringthe year. (Hint:
Noneedto calculatethe predeterminedoverheadrate sinceit is alreadygivento you here.)
9. Miscellaneousellingcoststotaling $430,0@ were paid. Thesecostswere recordedin anaccountcalledsellingexpenses.
10. Miscellaneougieneralandadministrativecoststotaling $265,000were paid. Thesecostswere recordedin an accountcalledG&A
expenses.
11. Goodscosting$2,030,00Qperthe job cog sheets)were completedandtransferredout of work-in-processinventory.
12. Goodsweresoldon accountfor $3,800,000.
13. Thegoodssoldin transaction12 hada costof $2,570,00Qper the job costsheets).
14. Paymentdotaling $3,300,00Grom credit customersrelatedto transaction12 were received.
Required:
o. PrepareT-accountsfor raw materialsinventory,work-in-processnventory, finishedgoodsinventory, manufacturingoverhead and
costof goodssold.Enterthe begnningbalancedor the inventoryaccounts (Manufacturingoverheadandcostof goodssoldare temporary

accountsandthusdo not havea beginningbalance.)

SaylorURLhttp://www.saylor.org/books Saylor.org

@080 125



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

p.  Prepareajournalentry for eachtransactionfrom 1through 14in aformat like the onein Figure2.7"CustomFurniture/ 2 Y LJ- y e Qa
JournalEntriesfor May", andwhere appropriate,posteachentry to the T-accountssetup in requirementa. Note that theseentries
reflectthe flow of coststhroughthe inventoryandcostof goodssoldaccountsfor the year.Labeleachentry in the T-accountsby
transactionnumber,includea shortdescription(e.g.,direct materialsand manufacturingoverheadapplied) andtotal eachT-account.

q. Basedonthe balancein the manufacturingoverheadaccountpreparedin requirementb, prepareajournalentry to closethe
manufacturingoverheadaccountto costof goodssold.

r. Prepareanincomestatementfor the yearendedDecember31,2012.Remembeto adjustcostof goodssoldfor anyunderappliedor
overappliedoverhead.

s.  Whyiscostof goodssoldadjustedupwardon the incomestatement?

JournalEntries,ClosingManufacturingOverhead,and Preparingan Income Statement. SierraNurseryCompanygrowsa variety of
plantsandsellsthem to localnurseries Rawmaterialsconsistof suchitems asseedsandthe fertilizer requiredto grow plantsfrom the
seedlingstageto aviable,saleableplant. SierraNurseryusesa job costingsystemto track revenuesandcostsassociatedvith customer
orders.Becausehe firm usesa perpetualinventory sygem, the three supportingschedulego the incomestatement(the scheduleof
raw materialsplacedin production,the scheduleof costof goodsmanufacturedandthe scheduleof costof goodssold)

arenot necessarylnventoryaccountbeginningbalancesat Januaryl, 2012,are asfollows:

Rawmaterialsinventory | $50,000

Work-in-processnventory | $60,000

Finishedgoodsinventory | $90,000]|

Youwill be recordingthe following transactionswhichsummarizethe activitiesthat occurredduringthe yearendedDecembei31,
2012:
1. Rawmaterialswere purchasedor $30,0000n account.
2.  Rawmaterialstotaling $41,000were placedin production,$5,000for indirect materialsand $36,000for direct materials.
3.  Theraw materialspurchasedn transactionl were paidfor.
4.  Atotal costof $140,000f0r 9,000hoursof directlabor, shownon the timesheets wasrecordedaswagespayable.
5.  Productionsupervisorsandother indirectlaborworkingin the nurserywere owed $134,000yecordedaswagespayable.

6. Wagesowedtotaling $180,000were paid. (Thesevageswere previouslyrecordedcorrectlyaswagespayable.)

7. Thecostslistedin the followingrelatedto the nurserywere incurredduringthe period. (Hint: Recordtheseitemsin one entry

with one debitto manufacturingoverheadandfour separatecredits):

Equipmentdepreciation | $22,000]|
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Rent(prepaidduring2012)| $36,000

Utilities (onaccount) $33,000]

Maintenancepaidcash) | $19,000|

8. Manufacturingoverheadwasappliedat a rate of $30per directlabor hour. (Hint: No needto calculatethe predeterminedoverhead
rate sinceit is alreadygivento you here.)

9. Miscellaneousellingcoststotaling $63,000were paid. Thesecostswere recordedin an accountcalledsellingexpenses.

10. Miscellaneougieneralandadministrativecoststotaling $18,000were paid. Thesecostswere recordedin an accountcalledG&A
expenses.

11. Goodscosting$478,000(per the job costsheets)vere completedandtransferredout of work-in-processnventory.

12. Goodsweresoldon accountfor $780,000.

13. Thegoodssoldin transaction12 hada costof $415,000(perthe job costsheets).

14. Paymentdotaling $380,000from credit customersrelatedto transaction12 werereceived.

Required:
o. PrepareT-accountsfor raw materialsinventory,work-in-processnventory, finishedgoodsinventory, manufacturingoverheadand
costof goodssold.Enterthe beginningbalancegor the inventoryaccounts(Manufacturingoverheadand costof goodssoldare temporary
accountsandthus do not havea beginningbalance.)

p. Prepareajournalentry for eachtransactionfrom 1through14in aformat like the onein Figure2.7 "CustomFurniture/ 2 Y LJ- y e Qa
JournalEntriesfor May", andwhere appropriate,posteachentry to the T-accountssetup in requirementa. Note that theseentries
reflectthe flow of coststhroughthe inventoryandcostof goodssoldaccountsfor the year.Labeleachentry in the T-accountsby
transactionnumber,includea shortdescriptian (e.g.,direct materialsand manufacturingoverheadapplied),andtotal eachT-account.

g. Basedonthe balancein the manufacturingoverheadaccountpreparedin requirementb, preparea journalentry to closethe
manufacturingoverheadaccountto costof goodssold.

r. Prepareanincomestatementfor the yearendedDecember31,2012.Remembeto adjustcostof goodssoldfor anyunderappliedor
overappliedoverhead.

s.  Whyiscostof goodssoldadjusteddownwardon the incomestatement?
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Chapter 3

How Does an Organization Use Activity-Based Costing to Allocate Overhead
Costs?

CindyHall is the ownerandchief executiveofficer of SailRiteCompany SailRitebuildstwo
modelsof sailboatghataresold at hundredsof retail boatshowroomghroughoutheworld. At
itsinceptionseveralyearsago,the companyproducednly the Basicmodel,whichis 12 feet
long anddesignedor two sailors.Very few optionsareavailablefor this model,andthe
productionprocesss relativelysimple.Becausananyownersof the Basicmodelwantedto
moveto a bigger,moresophisticatedboat, SailRitedevelopedhe Deluxemodeltwo yearsago.
TheDeluxemodelis 14 feetlong anddesignedor threesailors.Many additionalfeaturesare
availablefor this model,andthe productionprocesss morecomplexthanfor the Basicmodel.
Lastyear,SailRitesold 5,000units of the Basicand1,000units of the Deluxe.

Althoughsalesof bothmodelsincreasedastyearoverthe yearbefore,companyprofits have
steadilydeclined.Cindy, the CEOQ, is concernedaboutthis trendanddiscusse$ier concernswith
JohnLester,thec o mp aacgpunmntMary McCann,thevice presidenpf marketing;andBob

Schulerthevice presidenbf production.

Eversinceweintroducedthe Deluxemodelour profits havetakena beating.l needsomeinputon whatwe
Cindy (CEO): shoulddo to getthisturnedaround.

| 6notsureyoucanblameour salespeopléeVe 6 askedthemto pushthe Deluxemodelbecausef the high
Mary (Marketing | profit margins,andour salesforce hasreally respondedSaleshavesteadilyincreasedverthelast coupleof

VicePresident): |years,andcustomerseento loveour sailboats.

I d o rthink the problemis with our products,andusingour currentcostingsystemyve make$320in profit for
eachBasicmodeland $850for eachDeluxemodel Weneedto takea closelook at howthe costof eachboatis
determinedOverheadcostshaveincreasedsignificantlysincewe started producingthe Deluxeboa® to about
45 percentof total productioncost® andyetwe useonly oneoverheadate basedon directlabor hoursto

Bob (Production | allocatethesecosts. d o rs@ehowthis canleadto anaccuratecost,and| assumeve setthe price basedonthe

VicePresident): | costof eachboat.

Wecertainly consideredhe costin our pricing structure.Are youtelling methe costinformationl havei s n 6

Cindy: accurate?

No, the costinformationyouhaveis fine for financial reporting, but not for pricing products Whenwe were

John producingonly the Basicmodel,overheadallocationw a s andssue All overheadcostsweresimplyassignedo
(Accountant): theoneproduct.Nowthat we havetwo products overheads allocatedbasedon directlabor hoursasBob
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statal. Weare requiredto allocateoverheador financial reporting purposesbut! w o u | wubkethistost

informationfor internal pricing purposes.

| cantell youthatthe productionprocessor the Deluxemodelis muchmorecomplicatedhanthe onefor the

Bob: Basicmodel,sol wouldexpecto seesignificantlyhigher costsattachedto the Deluxeboat.

Whatl 6hmaringis thatwe needbettercostinformation.| thinki t tilhewe moveto a moresophisticated

John: costingsystentalled activity-basedcosting.Give metimeto do someresearchL e tméednextweek.

This dialoguebetweernthe accountanandtop managementmphasizetheimportanceof having
accuratecostinformationfor decisionmakingpurposesVery few costingsystemsrovide

A p e r predactcastinformation.Overheadindirectmanufacturingosts)canbeallocatedn a
numberof differentwaysandresultin anumberof differentcostsfor the sameproduct.Thegoal
isto find a systemof allocationthatbestapproximateshe amountof overheadcostscausedy
eachproduct.Sophisticateadostingsystemsareexpensivehowever.Organizationdike SailRite
mustcontinuallyaskthe question:Will the benefitsof havingimprovedcostinformation
outweighthe costsof obtainingtheinformation?

Severalbptionsareavailableto allocateoverheadtosts.Beforewe discusgheseoptions,it is

importantto understanavhy overheactostsareallocatedat all.

3.1 Why Allocate Overhead Costs?

LEARNIN®BJECTIVE

1. Understandwhy organizationsllocateoverheadcoststo products.

Question:Recallthat costsfor directlabor anddirect materialsare easilytracedto products.
WhenSailRiteproducesa sailboat,the direct materialsincludeitemssuchasfiberglassto build
thehull, mast,sails,andrope.Direct labor includesthe employeesuilding theboat. Accounting
for thesecostsis fairly simple.Indirect manufacturingcosts(also called manufacturing
overheadr ovehead)includeelectricityto run thefactory, rentfor thefactorybuilding, and
factorymaintenanceThesecostsare not easilytracedto productsand posea muchmore
complicatedchallengefor SailRite.Accountingfor indirect manufacturingcoststypicdly
requiresallocatingoverheadusingpredetermineaverheadates.Whydo managersnsiston
allocatingoverheadcoststo products?
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Answer:Threeimportantreasongshatmanagersllocateoverheadoststo productsare

describedn thefollowing:

Provideinformationfor decisionmaking.Settingpricesfor productss oneexampleof a
decisionthatmustbe madeby managemene®ricesareoftenestablishedasedn the costof
productslt is notenoughto simplyincludedirectmaterialsanddirectlabor. Overheadnustbe
consideredaswell.

Promoteefficient useof resourcesSeveraldifferentactivitiesareperformecdto producea
product,suchaspurchasingaw materials settingup productionmachineryjnspectinghefinal
product,andrepairingdefectiveproducts All of theseactivitiesconsumeaesourcegconsuming
resourcess anothemway of statingthata costis associatedavith eachof theseactivities).If
productsarechargedor the useof theseactivities,managersvill haveanincentiveto be

efficientin utilizing theactivities.

Complywith U.S. GenerallyAcceptedAccountingPrinciples(U.S. GAAP). U.S. GAAP
requiresthatall manufacturingost® directmaterialsdirectlabor,andoverhead beassigned
to productsfor inventorycostingpurposesThis requiresthe allocationof overheadcoststo

products.

KEYTAKEAWAY

I  Overheaccostsareallocatedto productsto provideinformation for internal decisionmaking,to promote the efficient useof

resourcesandto complywith U.S.GenerallyAcceptedAcmunting Principles.
REVIEWPROBLENM.1

Foreachscenaridisted asfollows, identify which of the three important reasonspresentedin this sectionbestexplainswhy

managershooseto allocateoverheadcoststo products.

o

Financiaktatementsare preparedfor the annualreport that is providedto shareholders.

b. Managements consideringhe additionof a new productline.

c. Theproductionmanagerdecidesto decreasehe frequencyof raw materialspurchaseso reducethe allocatedportion of the
purchasingR S LJF NJicoSsy (i Q a

d. Profitsare calculatedfor eachproductsomanagementandecidewhich productsto promote.

e. Qualitycontrolinspectionsare reducedto cut down on the allocatedportion of the quality controlR S LI NJic6Ssy (i Q a
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f.  Financialstatementsare preparedfor the O 2 Y LJI bgriditpkers.

g. Managementasksfor costinformationto assistin biddingfor a contract.

Solutionsto ReviewProblem3.1
a. Complywith U.S.GAAP
b. Provideinformationfor decisionmaking
c. Promoteefficientuseof resources
d. Provideinformationfor decisionmaking
e. Promoteefficientuseof resources
f.  Complywith U.S.GAAP

g. Provideinformationfor decisionmaking
3.2 Approaches to Allocating Overhead Costs

LEARNIN®BJECTIVE

1. Compareandcontrastallocatngoverheadcostsusinga plantwiderate, departmentrates,andactivity-basedcosting.

Question:Managersat companiesuchasHewlettPackardoftenlook for betterwaysto figure
outthe costof their products.WhenHewlettPackardproducegrinters,the companyhasthree
possiblemethodghat canbe usedto allocateoverheadcoststo product® plantwideallocation,
departmentllocation,andactivity-basedallocation (called activity-basedcosting).How do
managersiecidewhichallocationmethodio use?

Answer:The choiceof anallocationmethoddepend®n how managerslecideto group
overheadcostsandthe desiredaccuracyof productcostinformation.Groupsof overheactosts
arecalledcostpools ForexampleHewlettP a ¢ k gnn@rpreductiondivision maychooseo
collectall factoryoverheacdostsin onecostpool andallocatethosecostsfrom the costpool to
eachproductusingonepredeterminedverheadate.Or Hewlett Packardnaychooseo have
severalcostpools(perhgsfor eachdepartmentsuchasassemblypackagingandquality
control)andallocateoverheactostsfrom eachdepartmentostpool to productsusinga separate
predeterminedverheadatefor eachdepartmentln generalthe morecostpoolsusedthemore

accurateheallocationprocess.
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Plantwide Allocation

QuestionL e tlodksat SailRiteCompanywhichwaspresentedt the beginningof the chapter.
Themanagersat SailRitelike theideaof usingthe plantwideallocation methodo allocate
overheado thetwo sailboatmodelsproducedby the companyHow would SailRiteimplement
theplantwideallocationmethod?

Answer:The plantwideallocationmethodusesonepredeterminedverheadateto allocate
overheactosts[1] Onecostpool accountdor all overleadcosts,andthereforeone
predeterminedverheadateis usedto applyoverheacdtoststo products.You learnedaboutthis
approachnChapter2 "How Is JobCostingUsedto Track ProductionCosts?'whereone
predeterminedated typically basedondirectlaborhours,directlaborcosts,or machinehours
wasusedto allocateoverheadtosts.(Rememberthefocushereis ontheallocationof overhead
costs.Direct materialsanddirectlaborareeasilytracedto the productandthereforearenota

partof the overheadallocationprocess.)

Using SailRiteCompanyasanexampleassumennualoverheadctostsareestimatedo be
$8,000,00Ganddirectlaborhoursareusedfor the plantwideallocationbase Management
estimateghatatotal of 250,000directlaborhoursareworkedannually. Theseestimatesre
basednthepreviousy e aavdrleadostsanddirectlaborhoursandareadjustedor expected
increasesn demandhe comingyear.The predeterminedverheadateis $32perdirectlabor
hour (= $8,000,006- 250,000directlaborhours).Thus,asshownin Figure3.1"Using One
PlantwideRateto Allocate SailRiteC 0 mp a @werbesad,'productsarechargeds32in

overheaccostsfor eachdirectlaborhourworked.
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Figure 3.1Using One Plantwide Rate to Allocate SailRite Co mp a rOyeéhsad

o= $8,000,000
250,000 DLH

(DLH is direct labor hours)

= $32 per DLH

Overhead Applied . Overhead Applied
to Basic Sailboat to Deluxe Sailboat

Product Costs Using the Plantwide Allocation Approach at SailRite

Question:AssumeSailRiteusesoneplantwiderate to allocateoverheadbasedon directlabor
hours.Whatis S a i | Rroduatcossper unit andresultingprofit usingthe plantwideapproach

to allocateoverhead?

Answer:Thecalculationof ap r o d wgostinvlgesthreecomponentd directmaterialsdirect
labor,andmanufacturingpverhead Assumedirectmaterialscost$1,000for oneunit of the Basic
sailboatand$1,300for the Deluxe.Directlaborcostsare$600for oneunit of the Basicsailboat
and$750for the Deluxe. This information,combinedwith the overheactostperunit, givesus

whatwe needto determinethe productcostper unit for eachmodel.

Giventhepredeterminedverheadateof $32perdirectlaborhourcalculatedn the previous
section,andassumingt takes40 hoursof directlaborto build oneBasicsailboatand50 hoursto
build oneDeluxesailboatwe cancalcdatethe manufacturingpverheadtostperunit.
Manufacturingoverheacdtostperunitis $1,280(= $32 x 40 directlaborhours)for the Basicboat
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and$1,600(= $32 x 50directlaborhours)for the Deluxeboat.Combinethe manufacturing
overheadvith directmaterialsanddirectlabor,asshownin Figure3.2"SailRite Company
ProductCostsUsing OnePlantwideRateBasedon Direct LaborHours', andwe areableto
calculatethe productcostperunit.

Figure 3.2 SailRite Company Product CostsUsing One Plantwide Rate Basedon Direct Labor Hours

(cost per unit)
Direct materials '§ 1,300
Direct labor 750
Overhead 1,600
Total product cost per unit $ 3,650

*$1,280 = 40 direct labor hours per unit x $32 rate.

**$1,600 = 50 direct labor hours per unit x $32 rate.

Theaveragesalespriceis $3,200for the Basicmodeland$4,500for the Deluxe.Usingthe
productcostinformation in Figure 3.2 "SailRite Company Product CostsUsing One Plantwide Rate Basedon Direct
Labor Hours", the profit perunitis $320(= $3,200pricei $2,880cost)for the Basicmodeland
$850(= $4,500pricei $3,650cost)for the Deluxe.Recallfrom the openingdialoguethat
Sai | Rveralprofs hasdeclinedeversinceit introducedthe Deluxemodeleventhoughthe

datashowsboth productsareprofitable.

Question:Themanagersat SailRitelike theideaof usingthe plantwideallocationapproach but
theyare concernedhatthis approachwill not provideaccurateproductcostinformation.
Althoughthe plantwideallocation methods the simplestandleastexpensivapproach,it also
tendsto betheleastaccurate.Inspiteof this weaknessyhydo someorganizationgpreferto use

oneplantwideoverheadate to allocateoverheado products?

Answer:Organizationghatusea plantwideallocationapproackhypically havesimple
operationswith afew similar products.Managemeninaynot wantmoreaccurateroductcost

informationor maynot havetheresourceso implementa morecomplexaccountingsystemAs

Saylor.org
134



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

we moveon to morecomplexcostingsystemsremembethatthesesystemsaremoreexpensive
to implement.Thusthe benefitsof havingimprovedcostinformationmustoutweighthe costsof

obtainingthe information.

Department Allocation

Question:Assuméhe managersat SailRiteCompanyprefera moreaccurateapproachto
allocatingoverheacdcoststo its two produds. Asa result,theyare consideringusingthe
departmentllocationapproach How would SailRiteform costpoolsfor the department
allocationapproach?

Answer:The departmenallocationapproachs similar to the plantwideapproactexceptthat
costpods areformedfor eachdepartmentatherthanfor the entireplant,anda separate
predeterminedverheadateis establishedor eachdepartmentRemembertotal estimated
overheadostswill notchangelnsteadtheywill bebrokenoutinto variousdepatmentcost
pools.This approachallowsfor the useof differentallocationbasedor differentdepartments
dependingon whatdrivesoverheadostsfor eachdepartmentFor example the Hull Fabrication
departmenat SailRiteCompanymayfind thatoverheadctostsaredrivenmoreby the useof
machinerythanby labor,andthereforedecidego usemachinehoursasthe allocationbase The
Assemblydepartmenmayfind thatoverheadtostsaredrivenmoreby laboractivity thanby

machineuseandthereforedecidedo uselaborhoursor laborcostsasthe allocationbase.

Assumethat SailRiteis consideringusingthe departmenapproachratherthanthe plantwide
approacHor allocatingoverheadThecostpoolin the Hull Fabricationdepartments estimated
to be$3,000,000for the year,andthe costpoolin the Assemblydepartments estimatecht
$5,000,000Notethattotal estimatedbverheadtostis still $8,000,00q= $3,000,000+
$5,000,000)Machinehours(estimatedat 60,000hours)will beusedasthe allocationbasefor
Hull Fabricationanddirectlaborhours(estimatecat 217,000hours)will beusedasthe
allocationbasefor Assembly.Thustwo ratesareusedto allocateoverheadroundedo the

nearestlollar) asfollows:

1. Hull Fabricationdepartmentate:$50 permachinehour(= $3,000,006- 60,000hours)
2. Assemblydepartmentate:$23perdirectlaborhour (= $5,000,000- 217,000hours)
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As shownin Figure3.3"Using DepartmenRatesto Allocate SailRiteCo mpany 6 s
Overhead"productsgoingthroughthe Hull Fabicationdepartmenarechargeds50in
overheacdtostsfor eachmachinehourused Productgyoingthroughthe Assembly

departmenarechargedb23in overheacdostsfor eachdirectlaborhourused.

Figure 3.3 Using Department Ratesto Allocate SailRite C o mp a rDyeéhsad

Department Allocation

Hull Assembly
Fabrication Department
Department

$3,000,000 Rate = $5/000,000

Rate =
60,000 MH 217,000 DLH

= $50 per MH =$23 per DLH

(MH is machine hours) (DLH is direct labor hours)

Overhead Applied
to Basic Sailboat

Overhead Applied
to Deluxe Sailboat

Thedepartmenallocationapproachallows costpoolsto beformedfor eachdepartmenand
providesfor flexibility in theselectionof anallocationbase Although Figure3.3"Using
DepartmenRatesto Allocate SailRiteC 0 mp a @werbead'showsjusttwo rates many
companiehiavemorethantwo departmentandthereforemorethantwo rates.Organizations
thatusethis approachiendto havesimpleoperationsvithin eachdepartmenbut different
activitiesacrossglepartmentsOnedepartmenmayusemachinerywhile anotherdepartment
mayuselabor,asisthecasewith S a i | Rnio tepabtraentsThis approachypically provides
moreaccuratecostinformationthansimply usingoneplantwideratebut still reliesonthe
assumptiorthatoverheadtostsaredrivenby directlaborhours,directlaborcosts,or machine
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hours.This assumptiorof a causakelationships increasinglylessrealisticasproduction

processebecomemorecomplex

Theplantwideanddepartmenallocationmethodsarefi t r a d iapproacimehecanisdoth
typically usedirectlaborhours,directlabor costs,or machinehoursastheallocationbase and

bothwereusedprior to the creationof activity-basedcostingin the 1980s.

KEYTAKEAWAY

I Regardlessf the approachusedto allocateoverhead a predeterminedoverheadrate is establishedor eachcostpool. The
plantwideallocationapproachusesone costpool to collectandapply overheadcostsandtherefore usesone predetermined
overheadrate for the entire company.Thedepartmentallocationapproachusesseveralcostpools(onefor each

department)andtherefore usesseveralpredeterminedoverheadrates.
REVIEWPROBLEM.2

KlineCompanyexpectsto incur $800,000in overheadcoststhis comingyear $200,000n the Cutand Polishdepartmentand
$600,000n the QualityControldepartment. Totalannualdirect labor costsare expectedto be $160,000TheCutand Polish
departmentexpectsto use25,000machinehours,andthe QualityControldepartmentplansto utilize 50,000hoursof direct
labortime for the year.
Required:

1. AssumeKlineCompanyallocatesoverheadcostswith the plantwideapproach.anddirectlabor costisthe allocationbase.

Calculatethe rate usedby the companyto allocateoverheadcosts.
2. AssumeKlineCompanyallocatesoverheadcostswith the departmentapproach.Calculatethe rate usedby eachdepartment

to allocateoverheadcosts.
Solutionsto ReviewProblem3.2
1. Theplantwiderate is calculatedasfollows:

Predeterminedverheadate=EstimatedoverheactostsEstimatedctivity in allocationbase-$800,0006160,000=$5 per$1 in directlaborcost(or 500 perce

nt of directlaborcos)

2. Thedepartmentratesare calculatedusingthe sameformulaasthe plantwiderate. However,overheadcostsand

activity levelsare estimatedfor eachdepartmentrather than for the entire company andtwo separateratesare

calculated:
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CutandPolishdepartment$200,00®5,000 machinehours=$8 per machinehour
Quality Controldepartment$600,0060,000directlabor hours=$12 perdirectlaborhhour

[l] Regardlessf the approachusedto allocateoverhead a predeterminedoverheadrate is establishedor eachcostpool. The

predeterminedoverheadrate is calculatedasfollows (from Chapter2 "How Is JobCostingUsedto TrackProductionCosts?):

Predeterminedverheadate=EstimatedverheadtostsEstimatedctivity in allocationbase

Whenactivity-basedcostingis used thedenominatocanalsobe calledestimatectostdriver
activity.

3.3 Using Activity-Based Costing to Allocate Overhead Costs

LEARNIN@BJECTIVE
1. Understandhow to usethe five stepsof activity-basedcostingto determineproductcosts.

Question:Supposehe managersat SailRiteCompanydecidethat the benefitsof implementing
an activity-basedcostingsystenwould exceedhe cost,andthusthe companyshoulduse
activity-basedcostingto allocateoverhead Whatare thefive stepsof activity-basedcosting,and
howwouldthis methodwork for SailRite?

Answer:Activity -basedcosting(ABC) usesseverakostpools,organizedoy activity, to allocate
overheadosts.(Remembethatplantwideallocationusesonecostpool for thewhole plant,and
departmenallocationusesonecostpool for eachdepartment.Theideais thatactivitiesare
requiredto produceproduct® activitiessuchaspurchasingnaterials settingup machinery,
assemblingroducts andinspectingfinishedproducts.Theseactivitiescanbe costly. Thusthe

costof activitiesshouldbeallocatedto productsbasedonthep r o d usedf tee@ctivities.

ABC in Action at SailRite Company

Five stepsarerequiredto implementactivity-basedcosting.As youwork throughthe example
for SailRiteCompanyonceagainnotethattotal estimatedverheadcostsremainat $8,000,000.
However thetotal is brokenoutinto differentactivitiesratherthandepartmentsandanoverhead
rateis establishedor eachadivity. Thefive stepsareasfollows:
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Step 1. Identify costly activities required to completeproducts.

An activity is anyprocessr procedurghatconsume®verheadesourcesThegoalis to
understanall theactivitiesrequiredto makethec o mp apmoguts.This requiresnterviewing
andmeetingwith personnethroughouthe organizationCompanieghatuseactivity-based
costing,suchasHewlettPackarcandIBM, mayidentify hundredsof activitiesrequiredto make
their products Themostchallengingpartof this stepis narrowingdownthe activitiesto those

thathavethe biggestimpacton overheadosts.

After meetingwith personnethroughouthecompanyS a i | Rdcdurtahidentifiedthe

following activitiesashavingthe bigges impacton overheactosts:

Purchasingnaterials
Settingup machines
Runningmachines

Assemblingproducts

=2 =/ A A A

Inspectingfinishedproducts

Step 2. Assignoverheadcoststo the activities identified in step 1.

This steprequireshatoverheadtostsassociatedavith eachactivity be assignedo the activity
(i.e.,acostpoolis formedfor eachactivity). For SailRite,the costpool for the purchasing
materialsactivity will includecostsfor itemssuchassalariesof purchasingpersonnelrentfor

purchasinglepartmentoffice spaceanddepreciatiorof purchasingffice equipment.

Theaccountanat SailRitedevelopedhefollowing allocationsafter carefulreviewof all

overheadcosts(remembertheseareoverheadtosts notdirectmaterialsor directlabor costs:
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*We should note that this is not the direct labor cost. Instead, this represents overhead costsassociated with assembling products,

such as supplies and the factory spacebeing usedfor assembly.

At this point, we haveidentified the mostimportantandcostlyactivitiesrequiredto make
products andwe haveassigneaverheacdtoststo eachof theseactivities. The nextstepis to find

anallocationbasethatdrivesthe costof eachactivity.
Step3. Identify the costdriver for eachactivity.

A costdriveris theactionthatcausegor i d r i thecgstsassociatedvith theactivity.
Identifying costdriversrequiresgatheringnformationandinterviewingkey personnein various
areaf theorganizationsuchaspurchasing,production,quality control,andaccounting After
carefulscrutinyof the processequiredfor eachactivity, SailRiteestablishedhe following cost

drivers:

Activity Cost Driver Estimated Annual CostDriver Activity
Purchasingnaterials Purchaseequisitions 10,000requisitions

Settingup machines Machinesetups 2,000setups

Runningmachines Machinehours 90,000hours

Assemblingproducts Directlaborhours 250,000hours
Inspectingfinishedproducts| Inspectiorhours 20,000hours

Noticethatthis informationincludesan estimateof thelevel of activity for eachcostdriver,
whichis neededo calculatea predeterminedatefor eachactivity in step4.

Step4. Calculate a predetermined overheadrate for eachactivity.
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Thisis doneby dividing the estimatedverheadtosts(from step2) by the estimatedevel of cost
driveractivity (from step3). providesthe overheadatecalculationgor SailRiteCompanybased
ontheinformationshownin the previousthreesteps.It showsthatproductswill be chargedf120
in overheadcostsfor eachpurchaseequisitionprocessed$800for eachmachinesetup,$30for
eachmachinehourused,$6 for eachdirectlaborhourworked,and$50for eachhourof

inspectiontime.

Figure 3.4 Predetermined Overhead Ratesfor SailRite Company

Step5. Allocate overheadcoststo products.

Overheacdtcostsareallocatedo productsby multiplying the predeterminedverheadatefor
eachactivity (calculatedn step4) by thelevel of costdriver activity usedby the product.The
termappliedoverheads oftenusedto describethis process.

Assumethefollowing annualcostdriver activity takesplaceat SailRitefor the BasicandDeluxe

sailboats{1]

Activity

Basic Sailboat

Deluxe Sailboat

Total

Purchasingnaterials

7,000requisitions|

3,000requisitions|

10,000requisitions

Settingup machines 1,100setups 900setups 2,000setups
Runningmachines 50,000hours 40,000hours 90,000machinehours
Assemblingproducts 200,000hours 50,000hours 250,000directlaborhours
Inspectingfinishedproducts| 12,000hours 8,000hours 20,000inspectiorhours

showstheallocationof overheadisingthe costdriver activity just presente@ndthe overhead
ratescalculatedn . Noticethatallocatedoverheadtoststotal $8,000,000This is the samecost
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figure usedfor the plantwideanddepartmenallocationmethodsve discusseearlier.Activity -
basedcostingsimply providesa morerefinedway to allocatethe sameoverheadcoststo

products.

Figure 3.5 Allocation of Overhead Coststo Products at SailRite Company

*Overhead allocated equals the predetermined overhead rate times the costdriver activity.
**QOverhead cost per unit for the Basic model equals $5,020,000 (overhead allocated) + 5,000 units produced, and for the Deluxe

model, it equals $2,980,000 + 1,000 units produced.

Thebottomof showstheoverhead cOstperunit for eachproductassumingsailRiteproduces,000
unitsof the Basicsailboatand1,000units of the Deluxesailboat.This informationis neededo

calculatetheproduct costfor eachunit of product, which we discussnext.

Product Costs Using the Activity-Based Costing Approach at SailRite

Question:Asshownin , SailRiteknowsthe overheadcostper unit usingactivity-basedcostingis
$1,004for the Basicmodeland $2,980for the Deluxe.Nowthat SailRitehasthe overheadcost

per unit, howwill the companyfind thetotal productcostper unit andresultingprofit?

Answer:Recallfrom our discussiorearlierthatthe calculationof ap r o d wostinv@lgesthree
component® directmaterialsdired labor,andmanufacturingpverheadAssumedirect
materialscost$1,000for the Basicsailboatand$1,300for the Deluxe.Directlaborcostsare
$600for the Basicsailboatand$750for the Deluxe.This information,combinedwith the

overheadcostperunit calculatedatthe bottomof , givesuswhatwe needto determinghe
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productcostperunit for eachmodel,whichis presentedn . Theaveragesalespriceis $3,200for

the Basicmodeland$4,500for the Deluxe.Usingthe productcostinformationin , the Basic

modelyieldsa profit of $596(= $3,200pricei $2,604cost)perunit andthe Deluxemodelyields
alossof $530(= $4,500pricei $5,030cost)perunit.

Figure 3.6 SailRite Company Product CostsUsing Activity -Based Costing

Deluxe Sailboat
(cost per unit)
Direct materials $ 1,300
Direct labor 750
Overhead 2,980
Total product cost per unit 3 5,030

As you cansee overheads a significantcomponenbf total productcosts.This explainsthe

needfor arefinedoverheadllocationsystemsuchasactivity-basedcosting.

Comparison of ABC to Plantwide Costing at SailRite

After goingthroughthe processf allocatingoverheadusingactivity-basedcosting,JohnLester

(thecompanyaccountantfalleda meetingwith the samemanagemengroupintroducedat the

beginningof the chapter:Cindy Hall (CEO),Mary McCann(vice presidenbf marketing),and

Bob Schuler(vice presidemof production).As you readthefollowing dialogue referto , which

summarizes o h findirgys.

Cindy:

Whatdo youhavefor us,John?

John:

| thinky o ufiéd tHeresultsof our mostrecentcostinganalysisveryinteresting.Weusedan approachcalled activity-basedcostingto
allocateoverheado products.

Bob:

| recall beinginterviewedast weekabouttheactivitiesinvolvedin the productionprocess.

John:

Yesh e r whéatwefound. Theold allocationapproachindicatesthat the Basicboatcosts$2,880to build andthe Deluxeboat costs$3,650to
build. Our averagesalesprice for the Basicis $3,200and $4,500for the Deluxe.Youcanseewhywe pushedsalesof the Deluxeboa®d it has
a profit of $850per boat.

Cindy:

John,fromyour analysis,t looksasif wewerewrongaboutthe Deluxeboatbeingthe mostprofitable.

John:

Wedo havesomestartling results.Usingactivity-basedcosting,an approachl thinkis muchmoreaccurate the Deluxeboatis not profitable
atall. In fact, welose$530for eachDeluxeboatsold,andthe profits from the Basicboatare muchhigherthanwethoughtat $596per unit.
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| seedirect materialsanddirectlabor are the sameno matterwhich costingsystenwe use Whyis theresucha large variation in overhead

Cindy: | costs?

GoodquestionWhenwe usedour old approachof oneplantwiderate basedondirectlabor hours,the Deluxeprocessconsume@0 percent
of all directlabor hoursworked thatis, 50,000Deluxehoursdividedby 250,000total hours.Thereforethe Deluxemodelwasallocated20
percentof all overheadcosts.Usingactivity-basedcosting weidentifiedfive keyactivities andassignedverheacdcostsbasedon the useof
theseactivities. TheDeluxeprocessconsumednorethan 20 percentof theresourcegrovidedfor everyactivity. For examplerunning
machinegds oneof the mostcostlyactivities,andthe Deluxemodelusedabout44 percentof theresourceprovidedby this activity. Thisis
John: | significantlyhigherthanthe 20 percentallocatedusingdirectlabor hoursunderthe old approach.

Bob: | ThiscertainlymakessenseEachDeluxeboattakesa wholelot moremachinehoursto producethanthe Basicboat.

Thanksfor this analysis,John.Nowwe knowwhy companyprofits havebeendecliningeventhoughsaleshaveincreasedEither the Deluxe

Cindy: | salesprice mustgo up or costsmustgo dowrd or a combinationof both!

Figure 3.7 Activity -Based Costing Versus Plantwide Costing at SailRite Company

*From .

**From .
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Question:SailRitehasmoreaccurateproductcostinformationusingactivity-basedcostingto
allocateoverheadWhyis the overheadcostper unit sodifferentusingactivity-basedcosting?

Answer:providesa morethoroughlook at how the Deluxeproductconsumes significantshare
of overheadesourced muchhigherthanthe 20 percenthatwasbeingallocatedbasedon direct

laborhours.L e tlodksatin detail:

1 TheABC columnrepresentsverheadtostsallocatedusingthe activity-basedcosting
shownbackin .

1 TheDLH (directlaborhours)columnrepresentsverheactostsallocatdusingdirect
laborhoursasthe allocationbasewhere80 percentwasallocatedto the Basicboat(=
200,000hours+ 250,000total hours)and20 percentallocatedo the Deluxeboat(=
50,000hours+ 250,000total hours).

1 TheDiff. (difference)columnshowsthedifferencebetweeroneallocationmethodand
theother.Noticetheshift in theallocationof overheadtostsusingactivity-basedcosting.
A total of $1,380,000n overheadtostsshiftsto the Deluxesailboatwhich amountgo
$1,380perboat(= $1,380,000+ 1,000boats).

Figure 3.8 Detailed Analysis of Overhead Allocations at SailRite Company

*Amounts in this column comefrom .
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*Amounts in this column are calculated by multiplying 80 percent for the Basic boat (20 percent for the Deluxe) by the total
overhead costfor the activity. For example, the total overhead costfor purchasing materials is $1,200,000 (see) and $1,200,000
x 80 percent = $960,000. Using the plantwide approach (one plantwide rate basedon direct labor hours), $960,000 is the

amount allocated to the Basic sailboat for this activity, and $240,000 is the amount allocated to the Deluxe boat.

The primaryreasorthatusingactivity-basedcostingshiftedoverheadoststo the Deluxe
sailboatis thatproducingeachDeluxeboatrequiresmoreresourceshanthe Basicboat.For
examplethe Basicboatrequires50,000machinehoursto produce5,000boats,andthe Deluxe
boatrequires40,000machinehoursto producel,000boats.The numberof machinehours

requiredperboatproduceds asfollows:

Deluxe
Total machine hours (a) 40,000
Total boats produced (b) g
Machine hours per boat (a) + (b) =40

You canseefrom this analysisthatthe Deluxeboatconsumegour timesthe machinehoursof
theBasicboat.At arateof $30permachinehour,the Deluxeboatis assigned1,200perboat
for this activity ($30ratex 40 machinehours)while the Basicboatis assigne&#300perboat
($30ratex 10 machinehours).

Advantages and Disadvantages of ABC

Question:Activity-basedcostingundoubtedlyprovidesbettercostinformationthan most
traditional costingmethodssuchas plantwideand departmenallocation methodsHowever,
ABChasits limitations. Whatare the advantagesnd disadvantagesf usingactivity-based

costing?
Answer:Theadvantageanddisadvantagesf ABC areasfollows:

Advantages
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More accuratecostinformationleadsto betterdecisionsThe costinformationprovidedby ABC
is generallyregardecasmoreaccurateahantheinformationprovidedby mosttraditionalcosting
methodsThis allows managemertb makebetterdecisiors in areassuchasproductpricing,

productline changegaddingproductsor eliminatingproducts) andproductmix decisionghow

muchof eachproductto produceandsell).

Increasedknowledgeof productionactivitiesleadsto processmprovementsandreduced

costs ABC requiresdentifying the activitiesinvolvedin the productionprocesgstepl) and
assigningcoststo theseactivities(step2). This providesmanagementith a betterview of the
detailedactivitiesinvolved (purchasingnaterials machinesetupsjnspectionsandsoforth) and
the costof eachactivity. Managersaaremorelikely to focusonimprovingefficiencyin the most

costlyactivities,therebyreducingcosts.

Disadvantages

ABC systemscanbe costlyto implement ABC systemgequireteamworkacrosshe
organizatiorandthereforerequireemployeedo taketime out from their day-to-dayactivitiesto
assistin the ABC procesge.g.,to identify costlyactivities).Assigningcoststo activitiestakes
time, asdoesidentifying andtrackingcostdrivers.And assigningcoststo productsrequiresa
significantamountof time in theaccountingdepartmentimaginehaving15 costpools
(activities),eachwith a predeterminedverheadateusedto assignoverheadoststo the

c o0 mp a80pradsct® notanunrealisticexamplefor alargecompany.Theaccountingcosts

incurredto maintainsucha systemcanbe prohibitively high.

Unitizing fixed costscanbe misleadingProductcostinginvolvesallocatingcostsfrom activity
centerdo productsandcalculatinga productcostperunit. The problemwith this approachs
thatfixed costsareoftenalargepartof the overheadostsbeingallocated(e.qg.,building and
machinerydepreciatiorandsupervisoisalaries) Recallthatfixed costsarecoststhatdo not

changen total with changesn activity.

Looking backto the SailRiteexampleusingactivity-basedcosting,the Deluxesailboatcost
$5,030perunit to producebasedon productionof 1,000units (asshownin ). If SailRite
produce,000unitsof the Deluxeboat,will theunit costremainat$5,0307Probablynot. A
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significantportionof overheadcostsarefixed andwill be spreadut overmoreunits,thereby
reducingthe costperunit. We addresghis issueatlengthin later chaptersThe point hereis that
managersnustbewareof usingperunit costinformationblindly for decisionmaking,

particularlyif asignificantchangean thelevel of productionis anticipated.

The benefitsmaynot outweighthe costs.Companiesvith oneor two productsthatrequirevery
little variationin productionmaynot benefitfrom an ABC system.Suppose companyproduces
oneproduct.Theoverheadostscanbedividedinto asmanycostpoolsasyou like, butall
overheadcostswill still beassignedto the oneproduct.(We shouldmention,however that
managementould benefitfrom understandinghe activitiesinvolvedin the processandthe
costsassociatedvith eachactivity. | t ti@esllocationto theoneproduc® steps4 and5 of

ABCOd thatwould providelittle usefulinformationin this scenario.)

Companieghatproduceseveralifferentproductsmaybelievethatthe benefitsof implementing
ABC will outweighthe costs.However,managemennustbewilling to usethe ABC
informationto benefitthe company Companiedike ChryslerGroupLLC havebeenknownto
try ABC, only to meetresistancdérom their managersuntil managersrewilling to usethe
ABC informationto makeimprovementsn the organizationthereis no pointin implementing

suchasystem.

Businessn Action3.1

Characteristics of Companies That Use Activity -BasedCosting

A survey of 130 U.S. manufacturing companiesyielded someinteresting results. The companiesthat used activity -basedcosting
(ABC) had higher overhead costsas a percent of total product coststhan companiesthat usedtraditional costing. Thoseusing ABC
also had a higher level of automation. The complexity of production processesand products tended to be higher for those using ABC,
and ABC companies operated at capacity more frequently.

It is important to note that the differences between companies using ABC and companies using traditional costing systemsin all
these areasd overhead costs, automation, complexity of production, and frequency of capacityd were relati vely small. However, users
of ABCindicated their systemswere more adequatethan traditional systemsin providing useful information for performance

evaluation and cost reduction.
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Source: SusanB. Hughes and Kathy A. Paulson Gjerde, i D Different CostSysems MakeaDi f f e r ManageenénAccounting

Quarterly , Fall 2003.
ABC Cost Flows

Question:How are overheadcostsrecordedwhenusingactivity-basedcosting?

Answer:We presentedheflow of costsfor ajob costingsystemin , includinghow to track
adual overheadcostsandhowto track overheadappliedusinga separatenanufacturing
overheadhccount.The costflows arethe samefor anactivity-basedcostingsystemwith one
exceptionlnsteadof usingoneplantwideoverheadateto allocate(or apply) overheado
productsan ABC systemusesseverabverheadatesto allocateoverheadTheentryto record
thisallocatior® whetherit involvesonerateor multiple rate® is thesameastheentryin .
Simply debitwork-in-processnventoryandcreditmanufaturingoverheador the amountof
overheadhpplied.(Somecompaniesiseseparatevork-in-processnventoryandmanufacturing
overheadhccountdor eachactivity. For the sakeof simplicity, we do not useseparateccounts.)

Forexampleassumeroductionof S a i | Basicsaib@tshasthefollowing costdriver

activity for oneweekof operations:

*From .

Theentryto recordoverheadappliedto the Basicsailboatdor the weekis asfollows:

SaylorURLhttp://www.saylor.org/books Saylor.org
CIoske) 149



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

Recallfromthatthe manufacturingpverheadaccounts closedto costof goodssold at the endof
theperiod.If actualoverheadtostsarehigherthanappliedoverheadthe

resultingunderapplied Overheads closedwith a debitto costof goodssoldanda creditto
manufacturingpverheadlf actualoverheadtostsarelowerthanappliedoverheadthe
resultingoverappiied OVerheads closedwith a debitto manufacturingpverheadanda creditto cost

of goodssold.

Recap of Three Allocation Methods

We havediscussedhreedifferentmethodsof allocatingoverheado product® plantwide
allocation,departmenallocation,andactivity-basedcosting.Remembertotal overheadtosts
will notchangean theshortrun, butthewaytotal overheadostsareallocatedto productswill

changedependingpnthe methodused.

PresentshethreeallocationmethodsusingSailRiteasanexample Notice thatthethreepie
chartsin theillustrationareof equalsize,representinghe $8,000,00Gotal overheadtosts

incurredby SailRite.

Figure 3.9 The Three Methods of Overhead Allocation

Plantwide allocation Departmant aflocation Actrvity-based costing
{cost poals for anch
activity! overhsod rates

for such netivity)
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Overhead Rates:

L Allocated based on direct labor hours (DLH): $8,000,000 + 250,000 DLH = $32 per DLH.
2 Allocated based on direct labor hours (DLH): $5,000,000 + 217,000 DLH = $23 per DLH.
3 Allocated based on machine hours (MH): $3,000,000 + 60,000 MH = $50 per MH.

4 Allocated based on direct labor hours (DLH): $1,500,000 + 250,000 DLH = $6 per DLH.
5 Allocated basedon inspection hours (IH): $1,000,000 + 20,000 IH = $50 per IH.

6 Allocated based on purchase requisitions (PR): $1,200,000 + 10,000 PR = $120 per PR.

7 Allocated based on machine setups (MS): $1,600,000 + 2,000 MS = $800 per MS.

8 Allocated basedon machine hours (MH): $2,700,000 + 90,000 MH = $30 per MH.

KEYTAKEAWAY

9 Activity-basedcostingfocuseson identifyingthe activitiesrequiredto makeproducts,on forming costpoolsfor eachactivity, andon allocating
overheadcoststo the productsbasedon their useof eachactivity. ABGCsystemsandtraditional systemsoften resultin vastlydifferent product
costs.Butevenif the resultingproductcostsare not muchdifferent, ABGprovidesmanagerswith a better understandingof the production

activitiesrequiredfor eachactivity andthe associatedosts,which often leadsto improved efficiencyandreducedcosts.
Businessn Action3.2

Using Activity -BasedCosting to Argue Predatory Pricing

BuyGasCo Corporation , a privately owned chain of gasstations basedin Florida, wastaken to court for selling regular grade
gasoline below cost, and an injunction wasissued. Florida law prohibits selling gasoline below refinery costif doing soinjures
competition. Using a plantwide approach of allocating coststo products, the p | a i ncostinfy éxj@es was able to support the
allegation of predatory pricing. Thed e f e n despartwitness, an accounting professor, used activity -basedcosting to dispute the
allegation.

Both costing experts had to allocate coststo eachof the three grades of gasoline (regular, plus, and premium) to determine atotal
cost per grade of fuel and a cost per gallon for eachgrade. Salesof regular grade fuel were significantly higher (63 percent of total
sales)than the other two grades.Using the plantwide approach,thep | a i nekperfafloéated all costs basedon gallons of gassold.
Using the activity -basedcosting approach, the d e f e n despartfasnsed three activity costpoolsd labor, kiosk, and gasdispensing.
The first two cost pools allocated costs using gallons of gassold and therefore were allocated asthey would be with the plantwide
approach (63 percent for regular grade, 20 percent for plus, and 17 percent for premium). The third costpool (gasdispensing)
allocated costsequally to eachgrade of fuel (i.e., one-third of coststo eachgrade of fuel). The gasdispensing pool included costsfor

storagetanks, all of which were the samesize,aswell asgaspumps and signs.
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Compared with the plantwide approach, activity -basedcosting showed a lower cost per gallon for regular gasand a higher cost per
gallon for the other two gradesof fuel. Oncethe ABCinformation was presented, the casewas settled, and the initial injunction was
lifted.

Sources: Thomas L. Barton and John B. MacArthur, i A c t iBasédCagsting and Predatory Pricing: The Caseof the Petroleum Retail

| n d u s Managemeént Accounting, Spring 2003; All Business,fi H o rRPea g bttp:6www.allbusiness.com .

REVIEWPROBLEM.3

ParkerCompanyproducesaninkjet printer that sellsfor $150 and a laserprinter that sellsfor $350.Lastyear, total overheadcostsof
$1,050,000vere allocatedbasedon direct labor hours. A total of 15,000direct labor hourswere requiredlastyearto build 12,000
inkjet printers (1.25hoursper unit), and 10,000direct labor hourswere requiredto build 4,000laserprinters (2.50hoursper unit).

Totaldirectlaboranddirect materialscostsfor the yearwere asfollows:

Inkjet Printer | Laser Printer

Directmaterials| $540,000 $320,000

Directlabor $600,000 $400,000

Themanagemenbf ParkerCompanywould like to useactivity-basedcostingto allocateoverheadrather than useone plantwiderate
basedon directlaborhours. Thefollowing estimatesare for the activitiesandrelated costdriversidentified ashavingthe greatest

impacton overheadcosts.

Required:

1. Calculatehe direct materialscostper unit anddirectlabor costper unit for eachproduct.

1.  Usingthe plantwideallocationmethod, calculatethe predeterminedoverheadrate and determinethe overheadcostper unit for the

inkjet andlaserproducts.
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2. Whatisthe costper unit for the inkjet andlaserproducts?

1.  Usingthe activity-basedcostingallocationmethod, calculatethe predeterminedoverheadrate for eachactivity. (Hint: Step1 through
step3in the activity-basedcostingprocesshavealreadybeendonefor you; thisis step4.)
2. Usingthe activity-basedcostingallocationmethod, allocateoverheadto eachproduct. (Hint: Thisis step5 in the activity-basedcosting
process.Determinethe overheadcostper unit. Roundamountsto the nearestdollar.
3. Whatisthe productcostper unit for the inkjet andlaserproducts?
4.  Calculatethe per unit profit for each productusingthe plantwide approachandthe activity-basedcostingapproach Commenton the

differencesbetweenthe resultsof the two approaches.

Solutiongto ReviewProblem3.3

1.  Thecostper unit for direct materialsis asfollows:

Thecostper unit for directlaboris asfollows:

1. Theplantwideallocationusedby ParkerCompanyis basedon directlaborhours. Thepredeterminedoverheadrate is

calculatedasfollows:

EstimatedoverheactostEstimatedctivity in allocationbase$1,050,00(25,000 hours-$42 perdirectlabor hour
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Becauseéhe inkjet printer requires1.25directlaborhoursto build andthe laserprinter takes2.50directlabor hoursto build
(both figuresare providedin the problemdata), $52.50in overheadis allocatedto 1 unit of the inkjet product (=$42rate x 1.25

hours)and$105in overheadis allocatedto 1 unit of the laserproduct($42rate x 2.50directlaborhours).

2. Perunit productcostsare asfollows:

Directmaterialsand directlabor determinedfrom Questionl.

*$52.50=1.25directlabor hoursper unit x $42rate.

**$105 = 2.50directlabor hoursperunit x $42rate.

8,
1. Predeterminecbverheadratesare calculatedfor eachactivity asfollows:
2. Overheadcostsareallocatedasfollows:
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*Overheadallocatedequalsthe predeterminedbverheadrate timesthe costdriveractivity.

**Qverheadcostper unit for the inkjet printer equals$695,000(overheadallocated)+ 12,000units produced and for the laserprinter,

$355,000+ 4,000units produced Amountsare roundedto the nearestdollar.

3. Perunit productcostsare asfollows:

Directmaterialsand directlabor determinedfrom Questionl. Overheaddeterminedfrom Question3b.
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Althoughunit productcostsdo not changesignificantlyfor the inkjet printer when activity-basedcostingis used(from $147.50to $153),
the costincreasesnoughto resultin a$3lossfor eachunit. Converselythe laserprinter costsdecreasesignificantlyfrom $285to $269

per unit whenusingactivity-basedcosting,resultingin a profit of $81 per unit.

Theshiftin overheadcoststo the inkjet printer is primarily a result of the inkjet printer using80 percentof the productionrun resources
andthus beingassigned0 percentof the overheadcostsassociatedvith productionruns. Theplantwiderate approachonly assigned
60 percentof all overheadcoststo the inkjet printer, includingthoserelatedto productionruns (60 percent=15,000inkjet direct labor
hours+25,000total directlabor hours).

[l] Noticethat the total activity levelspresentedhere matchthe estimatedactivity levelspresentedin step4. Thiswasdoneto avoid

complicatingthe examplewith overappliedand underappliedoverhead However,a morerealisticscenariowould
provideactualactivity levelsthat are different thanestimatedactivity levels,thereby creatingoverappliedand underappliedoverhead

for eachactivity. We describedthe dispositionof overgppliedandunderappliedoverheadin .

3.4 Using Activity-Based Management to Improve Operations
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LEARNIN®BJECTIVE

1. Understandthe conceptof activity-basedmanagement.

Question:Activity-basedcostingis helpfulin providingrelativelyaccurateproductcost
information.However the valueof activity-basedcostinginformationgoesbeyondaccurate
productcosting.Whenactivity-basedcostingis usedin conjunctionwith activity-based
managemengrganizationsare oftenableto makedramaticimprovements$o operations How

doesactivity-basedmanagemerttelpan organizationreducecostsandbecomenoreefficient?

Answer:Activity-basednanagementABM) providesthreestepsfor managers$o usethatlead
to improvedefficiencyandprofitability of operations.

Stepl. Identify activities required to completeproducts.

Thisinvolvesinterviewingpersonnethroughouthe companyRecallthatactivity-basedcosting
alsorequirestheidentificationof key activities.However, ABM allowsfor amoredetailed
analysisbecausehe estimationof costsandrelatedoverheadatesarenot requiredwhenusing
ABM.

Step2. Determine whether activities are value-added or non-value-added.

Activities thataddtothep r o d guality@nslperformancearecalledvalue-addedactivities
Activities thatdonotaddto thep r o d quality anslperformancearecallednonvalue
addedactivities Examplesof valueaddedactivitiesat SailRiteincludeusingmaterialsand
machinedo producehulls andassemblingachsailboat. Examplesof nonvalueaddedactivities

includestoringpartsin awarehousandletting machinerysit idle.
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Step 3. Continuously improve the value-added activities and minimize or eliminate the non-

value-added activities.

Evenif anactivity is identifiedasvalueadded ABM requiresthe continuousmprovemenbof
theactivity. ForexampleS a i | Rssemblprocesgavalueaddedactivity) mayrequire
workers to shift backandforth betweerBasicandDeluxesailboatghroughouthe day, eachof
which usedifferentpartsandrequiresdifferenttools. Perhapghe efficiencyof this process
couldbeimprovedby assemblingheboatsin batched onedayworking on Basicboats,another

dayworking on Deluxeboats.

Activities thatarenonvalueaddedshouldbe minimizedor eliminated.For example storing
partsin awarehouset SailRite(a nonvalueaddedactivity) might be minimizedby movingto a
justin-time sysemthatrequiressuppliersto deliver partsimmediatelybeforetheyareneeded

for production.

Thenexttime you visit a fastfood restaurantgo to a clothingstore,or standin line atacollege
bookstoretry to identify valueaddedandnonvalueaddedactivities. Think aboutwaysthe

organizatiorcaneliminatenonvalueaddedactivitiesandimprovevalueaddedactivities.

KEYTAKEAWAY

I  Activity-basedmanagemenprovidesa three step processthat showsmanagemenhow to usethe costinformation obtained

from an activity-basedcostingsystemto improvethe efficiencyand profitability of operations.
Businessn Action3.3

Why Use Activity -BasedCosting (ABC) and Activity -BasedManagement (ABM)?

A survey of 296 users of activity -based costing and activity -basedmanagement showed that the top four objectives of using
ABC and ABM were asfollows:

1. To provide product costing (58 percent)

2. Toanalyzeprocesses(51 percent)

3. Toevaluate performance (49 percent)

4. To assessprofitability (38 percent)

All these objectives are important to most organizations and can be achievedwith the help of ABC and ABM systems.

Source: Mohan Nair, fi A ¢ t iBasédCagsting: Wh o Bsing It and Wh y ®lanagement Accounting Quarterly , Spring 2000.
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REVEWPROBLENM.4

Labeleachof the followingactivitiesasvalue-addedor non-value-added:
a. Placingcustomerswho callto order a pizzaon hold
b. Assemblinglesksto be soldto customers
c. Storingraw materialsto be usedin productionthe nextmonth
d. Designing carto maximizecomfort
e. Scrappinglefectiveproductionmaterials
f.  Waitingfor a phonecallfrom a customer

g. Movingraw materialsfrom one end of afactoryto the other

Solutionsto ReviewProblem3.4
a. Nonvalueaddedactivity
b. Valueaddedactivity
c. Nonvalueaddedactivity
d. Valueaddedactivity
e. Nonvalueaddedactivity
f.  Nonvalueaddedactivity

g. Nonvalueaddedactivity

3.5 Using Activity-Based Costing (ABC) and Activity-Based Management (ABM) in
Service Organizations

LEARNIN®BJECTIVE

1. Applyactivity-basedcostingand activity-basedmanagemento serviceorganizations.

Question:Tothis point, we havepresentedABC and ABM examplesn a manufacturingsetting.
However serviceorganizationssuchasbanks hospitals airlines,andgovernmenagencies,
alsouseABCandABM.[1]In fact, a recentsurveyindicatesthat 75 percentof companieghat
useABCarein thepublic sector,a serviceindustry,or a consultingindustry.[2]How canABC
help serviceorganizationgyetbetterproductcostinformation?
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Answer: Thesamefive stepsusedin manufacturingprganizationsanalsobeusedin service
organizationsTo understandhow ABC couldbeusedin aserviceorganization| e toak athow

ABC canbeusedto determinethe costof loanproductsat a financialinstitution.

Service Organization Example of ABC

Imagineyou arethe chieffinancial officer of Five StarBank.You areinterestedn implementing
anactivity-basedcostingsystemto evaluatehe costof differentloan products suchasauto
loansandhomeequityloans,offeredby thebank.Thefive stepsof activity-basedcostingwe
presentectarlierstill apply.L e tlodksat how thesestepsmight work whenevaluatinghe cost

of bankloans.

Step1l. Identify costly activities.

Processindpansincludesactivitiessuchasmeetingwith customersteviewingcustomer

applicationsandrunningcreditreports.
Step 2. Assignoverheadcoststo the activities identified in step1.

Costsassignedo theactivity of reviewingcustomeiapplicationsincludeitemssuchaswagesof
personneteviewingapplicationsdepreciatiorof computerequipmenusedto reviewonline

applicationsandsuppliesneededor thereviewprocess.

Step3. Identify the costdriver for eachactivity.

Activity cog driversareshownasfollows:

Activity Cost Driver

Meetingwith customers Hoursof meetingtime

Reviewingcustomempplicationg Numberof applicationseviewed

Runningcreditreports Numberof creditreportsrun

Step4. Calculate a predetermined overheadrate for eachactivity.
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Thisis doneby dividing estimatedverheadtostsfor eachactivity by the estimatedostdriver
activity. For the activity meetingwith customersthis calculationresultsin arateperhourof
meetingtime. For theactivityreviewingcustomerapplicationsthe calculationresultsin arate

perapplicationreviewedandfor runningcreditreports aratepercreditreportrun.
Step5. Allocate overheadcoststo products.

Overheads allocatedpr applied,, to productg(autoloansandhomeequityloansin this example)
basedntheuseof eacha ¢ t i vostdriyed I6 aloanofficer reviews30 autoloanapplications,
anamountequalto therate per application reviewed timesao applications IS allocatedto theautoloans

product.

Service Organization Example of ABM

Question:Managersat Five StarBankare notonly interestedn productcostinformation;they
wouldalsolike to scrutinizethe activitiesinvolvedin processingoansand makethe process
moreefficient. How canthe managemenf Five Star Bankuseactivity-basedmanagemerio

becomeanmoreefficient?

Answer:Managersaandaccountantsanapplythethreestepsof activity-basednanagemenb

Five StarBankasfollows:

1. Identify activitiesrequiredto completethe product.Thisinvolvesinterviewingpersonnel
throughouthe companyto captureall the activitiesinvolvedin processindoans.

2. Determinewhetheractivitiesarevalueaddedor nonvalueadded An exampleof a
valueaddedactivity is the quick approvalof aloan.An exampleof anonvalueadded
activity is time spentwaiting for creditreports.

3. Continuouslyimprovethevalueaddedactivitiesandminimize,or eliminate ,thenon
valueaddedactivities.Five StarBank shouldcontinuallystrive to improveits ability to
approveloansquickly (avalueaddedactivity). While waiting for creditreports(anon
valueaddedactivity), perhapshebankcanfind othervalueaddedactivitiesthatbank
personnetanperform(e.g.,respondingo cusomerquestionor processingtherloan

applications).
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Businessn Action3.4

Activity -BasedCosting at Blue Cross and Blue Shield of Florida (BCBSF)

Management at Blue Cross and Blue Shield of Florida realized it neededmore sophisticated costinformatio n to make

better decisions. Given the highly competitive nature of the health careinsurance industry and the needto minimize

costs,B C B S Fniasagement decided to implement an activity -basedcosting system.Ma n a g e mgim&rydcencern was

how to allocate administrative coststotaling $588,000,000 (21 percent of revenue) to the products and servicesthe

organization provides.

The benefits of implementing an activity -basedcosting and management systemat BCBSF are asfollows:

9 Product pricing is improved asaresult of having better costinformation (prices are basedon cost).

I Regional managementis able to identify the cost of servicesprovided by headquarters and make more efficient use of
costly services.

i Product managersusethe costinformation to design products in away that is most cost-effective.

As stated by the product director and cost accounting manager atBCBSF , i T hgeal is to provide the right information at the

right time to the right peoplein acost-efficientway . 0

Source: Kenneth L. Thurston, Dennis M. Kelemen, and John B. MacArthur, fi C ofer tPricing at Blue Crossand Blue Shield of

F 1 o r Mahagentent Accounting Quarterly , Spring 2000.

KEYTAKEAWAY

9  Activity-basedcostingand activity-basedmanagenent techniquesare not limited to manufacturingcompanies\Virtuallyall
organizations includingservice nonprofit, retail, andgovernmentat canbenefitfrom implementingsomeform of ABCand

ABM.

REVIEWPROBLEM.5

Menziesand Associateprovidestwo productsto its clientst tax servicesand audit servicesLastyear,total overheadcostsof
$1,000,000vere allocatedbasedon directlabor hours.Atotal of 10,000directlabor hourswere requiredlastyearfor tax
clientsat a costof $350,000and 30,000direct labor hourswere requiredfor audit clientsat a costof $1,200,000Direct
materialsusedwere negligibleand are includedin overheadcosts.Salegevenuetotaled $720,000for tax servicesand

$2,200,0000r audit services.
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Managemenif Menziesand Associatesvould like to useactivity-basedcostingto allocateoverheadrather than useone
plantwiderate basedon directlabor hours(perhapsthe term & 2 ¥ ¥ A @afedvaulll Bednore appropriatehere). The

following estimatesare for the activitiesand related costdriversidentified ashavingthe greatestimpacton overheadcosts.

‘Estimated Cost
Driver Activity

Required:

1. Usingthe plantwideallocationmethod, calculatethe total costfor eachproduct. (Hint: Productcostsfor this company
includeoverheadanddirectlabor.)
2. Calculatethe profit for eachproductusingthis approach Alsocalculateprofit asa percentof salesrevenuefor each

product.

1. Usingactivity-basedcosting,calculatethe predeterminedoverheadrate for eachactivity. (Hint: Stepl throughstep3
in the activity-basedcostingprocesshavealreadybeendonefor you;thisis step4.)

2. Usingactivity-basedcosting,calculatethe amountof overheadassignedo eachproduct. (Hint: Thisis step5 in the
activity-basedcostingprocess.)

3. Calculatethe profit for eachproductusingthis approach Alsocalculateprofit asa percentof salesrevenuefor each
product.

3. Commenton the resultsof usingactivity-basedcostingcomparedto plantwideallocation.

Solutionsto ReviewProblem3.5
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1. Theplantwideallocationusedby Menziesand Associatess basedon directlabor hours. Therate is calculated

asfollows:

EstimatedbverheactostEstimatedctivity in allocationbase$1,000,00@10,000hours= $25 perdirectlabor hour

Totalproduct costsare asfollows:

*$250,000=10,000directlabor hoursx $25rate.

**$750,000=30,000directlabor hoursperunit x $25rate.

1. Predeterminedoverheadratesare calculatedfor eachactivity asfollows:
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2. Overheadcostsare allocatedasfollows:

*Overheadallocatedequalsthe predeterminecbverheadrate timesthe costdriveractivity.

3. Theprofit and profit asa percentof salesrevenueare calculatedasfollows:

3. Activity-basedcostingresultsin a significantincreaseof overheadcostsallocatedto the tax productanda decreaseof
overheadcostsallocatedto the audit product. Theplantwideallocationapproachallocatesoverheadbasedon direct
laborhours,whichresultsin 25 percentof all overheadcostsbeingallocatedto tax (=10,000directlabor hoursin tax +
40,000total directlaborhours)and 75 percentto audit. However,ABCshowsthat tax uses60 percentof scheduling
anddataentry resourceg=150tax clients+ 250total clients),90 percentof advetisingresourceg=45tax ads+ 50
total ads),and 50 percentof computerresourceg=2,500tax computerhours+5,000total computerhours).Thustax
isallocatedmore overheadcostsusingABCthan usingone plantwiderate basedon direct labor hours.Note that total
profit of $370,000is the sameregardlesof the overheadcostallocationapproachused.Usingthe plantwide

allocationapproach $370,000=$120,000+ $250,000Usingthe ABCapproach $370,000= ($210,000)+ $580,000.

Managemenimustusethis informationto makeimprovementsto the O 2 Y LJI- ofe¥aficis.It would probablybe

unwiseto eliminatetax servicesbecauseof the connectionthey havewith audit serviceqi.e.,audit clientsmay
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appreciatethe convenienceof alsohavingtax servicesavailableto them). However,managementanlook for waysto
makethe processmore efficient by focusingon costlyactivitiesidentified in the ABCanalysis.
Note that when calculatingoroduct costsfor serviceorganizationsit is difficult, if not impossibleto calculatea
productcostperunit. Most serviceorganizationslo not havean easilydefinedunit of measurebecauseservicesrary
somuchfrom one customerto another.Onealternativeisto calculatetotal profit asa percentof total salesrevenue.
Thisallowsfor a comparisorof profitability betweendifferent typesof servicessimilarto comparingthe profitability
for units of product.
[1] Somespecialistgefer to activity-basedcostingand activity-basedmanagemengsactivity-basedcostingand management
or ABCM

[2] MohanNair,& ! O (-Bage#Chsting? K 2 Usinglt and? K & MadnagementAccountingQuarterly, Spring2000,29¢33.
3.6Variations of Activity-Based Costing (ABC)
LEARNING®BJECTIVE

1. Expandhe useof activity-basedcosting.

Question:Theprimary focusof activity-basedcostingthusfar hasbeenon allocating
manufacturingoverheadcoststo products.Althoughthis is importantfor externalreporting
purposesye canexpandABCto includecostsbeyondmanufacturingpverheadAlso,wecan
organizecostsin differentwaysto helpmanagersvaluateperformanceWhatdifferent
approachesanbeusedto organizecostdatain a waythat helpsmanagersnakebetter

decisions?

Answer:Costdatacanbe organizedn anumberof waysto helpmanagersnakedecisionsFour

commonapproacheareaddressech this section:

ExpandingABC to includenonmanufacturingosts
Allocating servicedepartmentoststo productiondepartments

Usingthehierarchyof coststo organizecostinformation

o g bk~ w

Measuringthe costsof controllingandfailing to controlquality

External Reporting and Internal Decision Making
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Question:U.S.GenerallyAcceptedAccountingPrinciplesrequiretheallocationof all
manufacturingcoststo productsfor inventorycostingpurposesThechoiceof an allocation
methods notcritical to this processCompanieshat usedirectlabor hours,machinehours,
activity-basedcosting,or sameothermethodo allocateoverheadcoststo productsare likely to
bein compliancewith U.S.GAAP.Throughouthis chapter,we haveillustratedhowABCis used
to allocatemanufacturingoverheadcosts.HoweverorganizationsoftenuseABC for purposes
that go beyondallocating costssolelyfor externalreporting.Howmight ABC be usedto help

companiesn areasotherthanexternalreporting?

Answer:Commissiongaidto salespeoplefor the saleof specificproductsoftencalledselling,
generalandadministrative areincludedasanoperatingexpensen financialreportsprepared
for externalusersasrequiredby U.S. GAAP. However,manyorganizationsnayassign
commissiorcoststo specificproductsfor internaldecisionmakingpurposesThis treatmenis
notin compliancewith U.S. GAAP, butit is perfectlyacceptabldor internalreportingpurposes
andmaybedoneusingactivity-basedcosting.lt is importantto understandhatmanagerfiave
ultimatecontroloverwhich costsshouldbe allocatedio productsfor internalreportingpurposes,

andthis allocationofteninvolvesgoingbeyondoverheadosts.

Table3.1"Examplesof CostsAllocatedto Products'providesexamplef coststhatcouldbe
allocatedto productslt alsoincludescostcategoried product, selling,andgeneraland
administrativg G&A) d andindicateswhetherthe costallocationcomplieswith U.S. GAAP
for externalreporting.As you canseein thefar right column,all costscanbeallocatedto

productsfor internateportingpurposes.

Table 3.1 Examples of CostsAllocated to Products

OK to Allocate to Products for External OK to Allocate to Products for
Cost Cost Category* Reporting (U.S.GAAP)? Internal Reporting?
Direct materials Product Yes Yes
Directlabor Product Yes Yes
Manufacturingoverhead** Product Yes Yes
Salescommissions Selling No Yes
Shippingproductsto customers | Selling No Yes
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OK to Allocate to Products for External OK to Allocate to Products for

Cost Cost Category* Reporting (U.S.GAAP)? Internal Reporting?
Productadvertising Selling No Yes
Legalcostsfor productlawsuit | G&A No Yes

Processingpayroll for production

personnel G&A No Yes
Companyp r e s i sélaryn t 6| G&A No Yes
Costsof implementingABC G&A No Yes

*See Chapter 2 "How Is Job Costing Used to Track Production Costs?" for information  about category definitions.

**Includes all manufacturing  costs other than direct labor and direct materials, such as factory related costs for

supervisors, building rent, machine maintenance, utilities, and indirect materials. See Chapter 2 "How Is Job Costing

Used to Track Production Costs?" for more detail.

Allocating Service Department Costs Using the Direct Method

Question:Mostcompaniehavedepartmentshat are classifiedaseitherservicedepartment®r
productiondepartmentsServicedepartmentprovideservicegdo otherdepartmentsvithin the
companyandincludesuchfunctionsasaccountinghumanresourceslegal, maintenanceand
computersupportProductiondepartmentsre directly involvedwith producinggoodsor
providingservicedor customerandincludesuchfunctionsasorderingmaterials,assembling
products,andperformingquality inspectionsWhydo companie®ftenallocatea shareof
servicedepartmentoststo productiondepartmentgor internal reporting purposesventhough

U.S.GAAPgenerallydoesnotallow it for externalreporting?

Answer:Companiesllocateservicedepartmentoststo productiondepartment$or several

reasons:

1 Theservicegrovidedby departmentsvithin acompanyarenot free,andtheyshouldbe
usedasefficiently aspossible Managerf productiondepartmentshatusethese
serviceghushaveanincentiveto minimizetheir use.

1 To minimizecostsHewlettPackardandotherlargecompanie®ftenfi ctus our c e 0

servicedike building maintenancandlegal support(i.e., theyhaveothercompanies
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providethe servicedor them).This createsanincentivefor thec o0 mp aseryice s
departmentso provideservicesatareasonableost.

1 Organization®fteninclude servicedepartmentostswhendeterminingproductcostsfor
internaldecisioamakingpurposesasdescribecdearlier(referto Table3.1"Examplesof

CostsAllocatedto Products'for examples).

Question:How do companiesllocateservicedepartmentoststo productiondepartmentsnd

howmightthis bedoneat SailRite?

Answer:Severaimethodsof allocatingservicedepartmentoststo productiondepartmentare
available We introducethe simplestapproach thedirectmethod here(complexapproaches
arepresentedn moreadvancedostaccountingexts). Thedirectmethodallocatesservice

departmentostsdirectly to productiondepartmentfut not to otherservicedepartments.

Forexample assumehat SailRite Companyhastwo servicedepartmen® HumanResources
andComputerSupport.Costsassociateavith HumanResourceand ComputerSupporttotal
$90,000and$150,000respectivelyRecallthat SailRitehastwo productiondepartmenid Hull
FabricatiorandAssembly.Thegoalis to allocateservicedepartmentoststo thetwo production
departmentsasshownin Figure3.10"Allocating ServiceDepartmentCoststo Production

Departmentst SailRite CompanyDirect Method(BeforeAllocations)".
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Figure 3.10Allocating Service Department Coststo Production Departments at SailRite Company: Direct Method (Before

Allocations)
Service Departments Production Departments
Human Resources Hull Fabrication

Department cost: $ cost from service departments?
Computer Support >< Assembly

Department cost: S cost from service departments?

SailRitewould like to allocateservicedepartmentostsusinganallocationbasethatdrivesthese
costs. Assumemanagemendecidego usethenumber of employeesasthe allocationbaseto allocate
HumanResourcesosts,andthenumber of computers asthe allocationbaseto allocateComputer

Supportcosts.Allocation baseactivity for eachproductiondepartments asfollows:

Hull Fabrication | Assembly| Total

Numberof employeeg 35 85| 120

Numberof computers 42 33 75

Theallocationratefor humanresourceserviceds $750peremployeg= $90,000department
costs+ 120employees)Theallocationratefor computersupportserviceds $2,000per
computer(= $150,000- 75 computers)Thusthe Hull Fabricationdepartmenteceivesan
allocationof $26,250in humanresourcecosts(= 35 employees $750rate)and$84,000in
computersupportcosts(= 42 computers< $2,000rate). The Assemblydepartmenteceivesan
allocationof $63,750in humanresourcecosts(= 85 employees< $750rate)and$66,000in

computersupportcosts(= 33 computers< $2,000rate).

Theallocationsto productiondepartmets areshownin Figure3.11"Allocating Service
DepartmentCoststo S a i | Riodueidn®epartmentsbDirect Method(After Allocations)". If
managementhoosego allocateservicedepartmentoststo productiondepartmentsisdescribed
here,theremustbe somebenefitto goingthroughthe processShouldthesecostsbe assignedo

activity costpoolsfor the purposeof costingproducts(activity-basedcosting) ?Should

SaylorURLhttp://www.saylor.org/books Saylor.org
)OS0 170



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

productiondepartmenmanagerde evaluateasedn the useof theseservicesShouldadual
servicedepartmentisagebe comparedo budgetedisageor eachproductiondepartmentThe
answergo theseguestionszary from oneorganizatiorto the next. However,onepointis

certaird thebenefitsof implementingthis allocationsystemmustoutweigh the costs!

Figure 3.11Allocating Service Department Coststo S a i | RProtluetiors Departments: Direct Method (After Allocations)
Service Departments Production Departments
Human Resources $26,250 Hull Fabrication
Department cost: | $90,000 l $110,250 cost from service departments
Computer Support A % Assembly
Department cost: | $150,000 $129,750 cost from service departments
|

TheHierarchyof Costs

Question:Someorganizationggroupactivitiesinto four costcategoriescalledthe hierarchyof
costs,to helpmanagerdorm costpoolsfor activity-basedcostingpurposes.
Thecosthierarchy]1]groupscostsbasedon whetherthe activity is at the facility level,product
or custometevel,batchlevel,or unit level. Whatis the differerce betweereachof these

categoriesand howdoesthis informationhelpmanagers?
Answer:Eachcategorywithin the costhierarchyis describedasfollows:

1 Facility-level activities(or costs)arerequiredto sustainfacility operationsandinclude
itemssuchasbuilding rentandmanagemenf thefactory. Thesecostsaregenerally
changedverlongtime horizonsandareincurredregardles®f how manyproduct,
batch, or unit-level activitiestakeplace.

1 Productlevel activities(or custometlevel activities) arerequiredto develop produce,
andsell specifictypesof products.This categoryincludesitemssuchasproduct

developmenandproductadvertising.Thesecostscanbe changedverashortertime
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horizonthanfacility-level activitiesandareincurredregardles®f the numberof batches
runor unitsproduced.

1 Batchlevelactivitiesarerequiredto producebatchegor groups)of productsandinclude
itemssuchasmachinesetupsandquality inspectionsThesecostscanbe changedvera
shortertime horizonthanproduct andfacility-level activitiesandaredrivenby the
numberof batchegun ratherthanthe numberof units producedFor exampleabatch
canconsistof producing5 unitsor 10,000units. The costsin this categoryaredrivenby
thenumberof batchespotthe numberof unitsin eachbatch.

1 Unit-level activitiesarerequiredto producendividual unitsof productandincludeitems
suchasenergyto run machinesgirectlabor,anddirectmaterials Thesecostscanbe
changedvera shorttime horizonbasedn how manyunitsmanagementhoosego

produce.

Thecosthierarchyservesasaframeworkfor managerso establishcostpoolsanddetermine
whatdrivesthe changan costsfor eachcostpool. It alsoprovidesa senseof how quickly (or
slowly) costschangebasedon decisiongnadeby managementxamplesof activitiesoften
identified by companiesisingactivity-basedcosting,andhow theseactivitiesfit in the cost

hierarchyappeaiin Table3.2"CostHierarchyExamples’

Table 3.2 CostHierarchy Examples

CostHierarchy Category Activity/Cost

Plantdepreciation

Building rent

Facility-level Managemenbf facility

New productdevelopment

Productengineering

Productmarketingandadvertising

Product/customelevel Maintainingcustomerecords

Machinesetups

Processingurchaserders

Batchlevel Batchquality inspections
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CostHierarchy Category Activity/Cost

Energyto run productionmachineg

Directlabor

Unit-level Direct materials

Measuring the Costs of Controlling and Improving Quality

Question:Thehierarchyof costsis notthe only approachorganizationsuseto group costs.
Managersare also concernedcaboutmeasuringhe costsassociatedvith quality. Quality-related
costscanbeorganizednto four categoriesThefirst two categorie® preventionand

appraisab are costsincurredto control andimprovequality. Thefinal two categorie$ internal
failure andexternalfailured are costsincurredasa resultof failing to controlandimprove
guality. Whatis the differencebetweerthesecostcategoriesand howdoesthis informationhelp

managersmprovequality?

Preventiorcostsarecostsincurredto preventdefectsin productsandseavices.Examplesnclude
designingproductionprocessethatminimize defects providingquality trainingto employees,

andinspectingraw materialsbeforetheyareplacedin production.

1 Appraisalcosts(oftencalleddetectioncost9 arecostsincurredto detectdefective
productsheforetheyaredeliveredto customersThe costof finishedgoodsinspections
falls in this category.

1 Internalfailure costsarethe costsincurredasa resultof detectingdefectiveproducts
beforetheyaredeliveredto customes. Examplesncludethereworkingof defective
productsthe scrappingof defectiveproductsandthe machinedowntimeresultingfrom
procesgroblemsthatcausedefects.

1 Externalfailure costsarethe costsincurredasaresultof deliveringdefectiveproductsto
customersExamplesncludewarrantyrepairs,warrantyreplacementsandproduct

liability resultingfrom unsafedefectiveproducts.

Companieshatmeasurghesecostsof quality typically calculatethe costsin eachcategoryasa
percentof total revenueThegoalis to steadilyshift coststowardthe preventionandappraisal

categoriemandawayfrom theinternalandexternalfailure categoriesAs organizations
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concentratenoreon preventingdefectstotal quality costsasa percentof revenueendsto
declineandproductqualityimproves.Table3.3"Summaryof Quality Costs"providesa

summaryof thefour classificationf quality-relatedcosts.

Table 3.3 Summary of Quality Costs
Quality CostCategory Description

Preventiorcost Costof activitiesthatpreventdefectsin products suchasquality trainingandraw materialsnspections

Costof activitiesthatdetectdefectiveproductsbeforetheyaredeliveredto customerssuchasfinishedgoods
Appraisalcost inspectionsandfield inspections

Costof activitiesthatresultfrom detectingdefectiveproductsheforetheyaredeliveredto customerssuchas
Internalfailure cost reworkandscrap

Costof activitiesthatresultfrom deliveringdefectiveproductsto customerssuchaswarrantyrepairsand
Extemal failure cost warrantyreplacements

KEYTAKEAWAY

I  Activity-basedcostingis not simplyusedto allocatemanufacturingoverheadcoststo productsfor externalreporting
purposesit is alsooften usedto allocateselling,general,andadministrativecoststo productsfor internal decisionmaking
purposes A numberof methodscanbe usedto assistin the costallocationprocess Forexample the costof service
departmentscanbe allocatedto productiondepartmentsusingthe direct method. Alsothe costhierarchycanbe usedto
help establishcostpoolsandidentify costdriversusedto allocatecosts.Organizationsre alsoconcernedwith measuring
andreducingthe costof quality by categorizingquality costsinto four categories prevention,appraisaljnternalfailure,and

externalfailure.

REVIEWPROBLENM.6

Fillin the followingtable to identify if the costitem canbe includedin the costof productsfor externalreporting purposes

and/or internal reporting purposes.Thefirst item is completedfor you.

OK to Allocateto Productsor ExternalReporting| OK to Allocateto Productgor Internal
Cost (U.S.GAAP)? Reporting?

Direct materials Yes Yes

Salariesof salespeople

Indirectmaterialsusedin production

Rentfor headquarterbuilding

Productpromotions
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Directlabor

Legalcostsfor patentapplications

Processingpayroll for humanresource

personnel

Depreciatiorof factoryequipment

Marketingvicepr e s i sdlerywt 6 s

Depreciatiorof administrativedepartment]
equipment

Solutionto ReviewProblem3.6

OK to Allocateto Productsor ExternalReporting

OK to Allocateto Productsfor Internal

Cost (U.S.GAAP)? Reporting?
Direct materials Yes Yes
Salariesof salespeople No Yes
Indirectmaterialsusedin production Yes Yes
Rentfor headquarterbuilding No Yes
Productpromotions No Yes
Directlabor Yes Yes
Legalcostsfor patentapplications No Yes
Processingayroll for humanresource

personnel No Yes
Depreciatiorof factoryequipment Yes Yes
Marketingvicep r e s i sdlerywt 6 s |No Yes
Depreciatiorof administrativedepartment]

equipment No Yes

ENDOFCHAPTEEREXERCISES

Questions

1. Whydomanagersllocateoverheadcoststo products?

2. Describethe three methodsof allocatingoverheadcosts.

3.  Whatisacostpool,andhow doesit relate to allocatingoverheadto products?

Whatis the differencebetweenan activityanda costdriver?

5. Howdo costflows usingactivity-basedcostingdiffer from costflows usingone plantwiderate?
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6. Describethe five stepsrequiredto implementactivity-basedcosting.

7. Whataresomeadvantage®f usingan activity-basedcostingsystem?

8. Whatare somedisadvantagesf usngan activity-basedcostingsystem?

9. ReviewNote 3.14"Businessn Action3.1" Whatwere the two commoncharacteristicof the 130U.S manufacturing
companieghat usedactivity-basedcosting?

10. Explainhow to recordthe applicationof overheadto productsusingactivity-basedcosting.

11. Describehe three stepsrequiredto implementactivity-basedmanagement.

12. Howdoesactivity-basedmanagemendiffer from activity-basedcosting?

13. Whatisthe differencebetweena valueaddedactivity and a non-valueaddedactivity? Providetwo examplesof non-
value-addedactivitiesfor eachof the following:
1. Fastfoodrestaurant
2. Clothingstore
3. Collegebookstore
14. ReviewNote 3.16"Businessn Action3.2" Howdid activity-basedcostinghelp BuyGasC&orporationsettle its predatory
pricingcase?
15. ReviewNote 3.23"Businessn Action3.3" Whatdid the surveyof 296 usersof ABCand ABMshowwere the top two
objectivesin usingthesesystems?
16. ReviewNote 3.26"Businessn Action3.4"WhatwasY | y | 3 S Y@nArny c@niernin decidingto implementan activity-
basedcostingsystem?
17. Whatsellingcostsand generaland administrativecostsmight be allocatedto productsusingactivity-basedcosting?Vhy do
somemanagergrefer allocatingthesecoststo products?
18. Whatare servicedepartmentsWhy do somemanagersllocateservicedepartmentcoststo productiondepartments?
19. Describethe four categoriesncludedin the hierarchyof costs.
20. Whatisthe differencebetweena facility-levelcostanda unit-levelcost?
21. Howdoesthe hierarchyof costshelp managersllocateoverheadcosts?
22. Describethe four categoriegelatedto the costsof quality. Howmight the allocationof quality coststo thesefour categories

helpmanagers?

BriefExercises
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23. ProductCostingat SailRite.Referto the dialoguepresentedat the beginningof the chapterandthe follow-up dialogue
before Figure3.7"Activity-BasedCostingVersusPlantwideCostingat SailRiteCompany:'
Required:
a. Inthe openingdialogue why wasthe owner concernedaboutthe productcostsfor eachofthe O 2 Y LJI bpas@ &
b. Inthe follow-up dialoguebefore Figure3.7 "Activity-BasedCostingVersusPlantwideCostingat SailRiteCompany;'
whatdidthe O 2 Y LJI agadu@tantdiscoveraboutthe profitability of eachboat usingactivity-basedcosting(Refer
to Figure3.7"Activity-BasedCostingVersusPlantwideCostingat SailRiteCompany'asyou prepareyour answer.)
CalculatingPlantwide PredeterminedOverheadRate Manufacturingoverheadcoststotaling $5,000,000are
expectedfor this comingyear. Thecompanyalsoexpectsto use50,000direct labor hoursand 20,000machinehours.
Required:
a. Calculatehe plantwidepredeterminedoverheadrate usingdirectlabor hoursasthe base.Providea one-sentence
desciption of how the rate will be usedto allocateoverheadcoststo products.
b. Calculatehe plantwidepredeterminedoverheadrate usingmachinehoursasthe base.Providea one-sentence
descriptionof how the rate will be usedto allocateoverheadcoststo products.
CalculatingDepartmentPredeterminedOverheadRatesManufacturingoverheadcoststotaling $1,000,000are
expectedfor this comingyear $400,000n the Assemblydepartmentand $600,000n the Finishingdepartment.The
Assemblydepartmentexpectsto use4,000machinehours,andthe Finishingdepartmentexpectsto use30,000direct
laborhours.
Required:
a. Assumehis companyusesthe departmentapproachfor allocatingoverheadcosts.Calculatehe predetermined
overheadrate for eachdepartment, and explainhow theserateswill be usedto allocateoverheadcoststo products.
b. Whydo different departmentsusedifferent allocationbasese.g.,direct labor hoursor machinehours)?
Identifying CostDrivers.EhrmanCompanyidentified the activitieslistedin the followingasbeingmostimportant
(step1 andstep2 of activity-basedcosting),andit formed costpoolsfor eachactivity.
1. Purchasingaw materials
2. Inspectingraw materials
3. Storingraw materials
4. Maintainingproductionequipment

5. Settingup machinesto producebatchesof product

SaylorURLhttp://www.saylor.org/books Saylor.org



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

6. Testingfinishedproducts

Required:

Performstep 3 of the activity-basedcostingprocesshy identifyinga possiblecostdriver for eachactivity.

Identifying CostDrivers:ServiceCompany McHaleArchitects,Inc.,dedgns,engineersand superviseshe
constructionof customhomes.Thefollowing activitieswere identified asbeingmostimportant (step1 andstep 2 of
activity-basedcosting),andcostpoolswere formed for eachactivity.

1. Meetingwith customers
2. Coordinatingnspectionswith the buildingdepartment
3. Consultingwith contractors
4. Maintainingoffice equipment
5. Processingustomerbillings(invoices)

Required:

Performstep3 of the activity-basedcostingprocessy identifyinga possiblecostdriver for eachactivity.
ValueAddedand Non-Value AddedActivities. NovakCorporationmanufacturescustommadekayaksand

accessoriesThecompanyperformsthe followingactivities.
1. Storingpartsandmaterials

2. Queuingordersbefore beginningproduction

3. Assemblingkayaks

4. Waitingfor materialsto arriveto continueproduction

5. Paintingkayaks

6. Designinkayakso maximizecomfort

7. Scrappinglefectivematerials

Required:

Labeleachactivity asvalue-addedor non-valueadded.

Allocation Basefor ServiceDepartments.ValerciaCompanyhas15 productiondepartmentsand produces
hundredsof products.Servicadepartmentcostsare allocatedto productiondepartmentsusingthe direct method. Five
servicedepartmentsprovidethe following serviceso the productiondepartments.

1. The ComputerTechnologydepartmentprovidescomputersupport.
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2. ThePersonnebtlepartmentpostsjob openingshiresemployeesandcoordinatesemployeebenefits.

3. TheAccountingdepartmentprocessesccountingdata, providesfinancialreports,and performsgeneralaccounting
duties.

4. TheMaintenancedepartmentmaintainsbuildingsand equipment.

5. ThelLegaldepartmentprovideslegalservices.
Required:
f. Foreachservicedepartment,providea possibleallocationbase.Explainvhy the baseyou chosefor eachservice
departmentisreasonable.

g. Doesthe directmethod providefor allocationsfrom one servicedepartmentto another?Explain.

ExercisesSetA

30. Plantwide VersusDepartmentAllocations of Overhead.SanJuanCompanyexpectsto incur $600,000n overhead
coststhis comingyeart $100,000in the Cuttingdepartment,$300,000in the Assemblydepartment,and$200,000in
the Finishingdepartment.Directlabor hoursworkedin all department are expectedto total 40,000(usedfor the
plantwiderate). TheCuttingdepartmentexpectsto use20,000machinehours,the Assemblydepartmentexpectsto
use25,000direct labor hours,andthe Finishingdepartmentexpectsto incur$100,0000n direct labor costs(this
informationwill be usedfor departmentrates).
Required:
a. AssumeSanJuanCompanyusesthe plantwideapproachfor allocatingoverheadcostsanddirectlabor hoursasthe
allocationbase.Calculatethe predeterminedoverheadrate, and explainhow this rate will be usedto allocate
overheadcosts.

b. AssumeSanJuanCompanysesthe departmentapproachfor allocatingoverheadcosts.Calculatethe predetermined
overheadrate for eachdepartment,and explainhow theserateswill be usedto allocateoverheadcosts.

ComputingProductCostsUsingActivity-BasedCosting.StillwaterCompanyidentified the following activities,

estimatedcostsfor eachactivity,andidentified costdriversfor eachactivity for this comingyear.(Theseare the first

three stepsof activity-basedcosting.)
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Thecompanyproducesthree products,Z1,Z22,and Z3.Informationabout theseproductsfor the month of January

follows:

Actualcostdriver activity levelsfor the month of Januaryare asfollows:

Required:

a. Usingthe estimatesfor the year,computethe predeterminedoverheadrate for eachactivity (thisis step4 of the
activity-basedcostingprocess).

b. Usingthe activity ratescalculatedin requirementa andthe actualcostdriver activity levelsshownfor January,allocate
overheadto the three productsfor the month of January(thisis step5 of the activity-basedcostingprocess).

c. Foreachproduct,calculatethe overheadcostper unit for the month of JanuaryRoundresultsto the nearestcent.

d. Foreachproduct,calculatethe productcostper unit for the month of JanuaryRoundresultsto the nearestcent.

JournalEntryto Apply Overhead.CaspiarCompanyis decidingwhich of three approachest shoulduseto apply

overheadto products.Informationfor eachapproachis providedin the following.

0 Oneplantwide rate. Thepredeterminedoverheadrate is 150 percentof directlabor cost.
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0 Departmentrates. TheMachiningdepartmentusesa rate of $55per machinehour, andthe Assemblydepartment
usesarate of $35per directlabor hour.

0 Activity-basedcostingrates. Threeactivitieswere identified and rateswere calculatedfor eachactivity.
Purchaseequisitions| $15perrequisitionprocesse(
Productionsetup $50persetup
Quiality control $70perinspection

0 Required:

e. Directlaborcostsfor the yeartotaled $80,000.Usingthe plantwidemethod, calculatethe amountof overheadapplied
to productsand makethe appropriatejournalentry.

f.  Duringthe year,the Machiningdepartmentused1,000machinehours,andthe Assemblydepartmentused1,200
directlabor hours.Usingthe departmentmethod, calculatethe amountof overheadappliedto productsand makethe
appropriatejournalentry.

g. Duringthe year,900 purchaserequisitionswere processed},300productionsetupswere performed,and 400
productswere inspected.Usingthe activity-basedcostingapproach calculatethe amountof overheadappliedto
products,and makethe appropriatejournalentry.

Allocating ServiceDepartment Costs.CrandaliCompanyhastwo productiondepartments(PlandP2)andthree
servicedepartments(S1,S2,and S3).Servicedepartmentcostsare allocatedto productiondepartmentsusingthe
directmethod. The$400,000costsof depatment Slareallocatedbasedon the numberof employeesn each
productiondepartment. The$600,000costsof departmentS2are allocatedbasedon the squarefootageof space
occupiedby eachproductiondepartment. The$300,000costsof departmentS3are allocatedbasedon hoursof
computersupportusedby eachproductiondepartment.Informationfor eachproductiondepartmentfollows.

P 3 .000

Total 3000
Required:

a. Calculatehe servicedepartmentcostsallocatedto eachproductiondepartment.
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b. Ingeneraldo U.S.GenerallyAcceptedAccountingPrinciplesallow for the allocationof servicedepartmentcoststo
productiondepartmentsfor the purposeof valuinginventory?
CostHierarchy.Thefollowing activitiesand costsare for TanakaCompany.
1. Directmateriak usedby workersto assembleroducts
2. Purchaseequisitionsissuedfor raw materials
3. Machinessetup to producegroupsof products
4. Newproductresearchanddevelopment
5. Maintenanceperformedon the factory building
6. Directlaborassemblingroducts
7. Productdesignedor a specificcustomer
8. Factorybuildingrent
Required:
i.  Determinewhethereachitem is a facility-level,product or customerlevel,batchlevel,or unit-level cost.
j.  Provideone exampleof anappropriateallocationbasefor eachitem. (Forinstance,an appropriateallocationbasefor

item 1 isthe quantity of direct materialsused.)

ExercisesSetB
35. Plantwide VersusDepartmentAllocationsof Overhead:ServiceCompany . Chanand Associateprovideswetlands
designand maintenanceservicesor its customersmostof whom are developersBillingis basedon costsplusa 30

percentmarkup. Thuscostsare allocatedto customersrather thanto products.

Totaloverheadcoststhis comingyearare expectedto be $2,000,000$600,000n the Designdepartmentand
$1,400,000n the WetlandsMaintenancedepartment).Directlabor costsare expectedto total $800,000(usedfor the
plantwiderate). TheDesigndepartmentexpectsto incurdirectlabor costsof $500,000andthe Wetlands
Maintenancedepartment expectsto work 30,000direct labor hours(thisinformationis usedfor the department
rates).

Required:

a. AssumeChanandAssociatesisesthe plantwideapproachto allocatingoverheadcostsanddirectlabor costsasthe
allocationbase.Calculatehe predeterminedoverheadrate, and explainhow this rate will be usedto allocate

overheadcosts.Roundresultsto the nearestcent.
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b. AssumeChanandAssociatesisesthe departmentapproachfor allocatingoverheadcosts.Calculatehe
predeterminedoverheadrate for eachdepartment,andexplainhow theserateswill be usedto allocateoverhead
costs.Roundresultsto the nearestcent.

c. Whataretwo possibleinterpretationsof the term costsin the following statement?d / dza (i arebfiédBasedon
costsplusa30percentY | NJ dzLJ® €

ComputingProductCostsUsingActivity-BasedCosting.PetrovCompanyidentified the following activities,

estimatedcostsfor eachactivity,andidentified costdriversfor eachactivity for this comingyear.(Theseare the first

three stepsof activity-basedcosting.)

Thecompanyproducestwo products,MX1and MX2.Informationabouttheseproductsfor the month of March

follows:

Actualcostdriver activity levelsfor the month of Marchare asfollows:

Required:
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a. Usingthe estimatesfor the year,computethe predeterminedoverheadrate for eachactivity (thisis step4 of the
activity-basedcostingprocess).

b. Usingthe activity ratescalculatedin requirementa andthe actualcostdriver activity levelsshownfor March, allocate
overheadto the three productsfor the month of March (thisis step5 of the activity-basedcostingprocess).

c. Foreachproduct,calculatethe overheadcostper unit for the month of March.Roundresultsto the nearestcent.

d. Foreachproduct,calcubte the productcostper unit for the month of March.Roundresultsto the nearestcent.

JournalEntryto Apply Overhead,ClosingOverheadAccountPremiumProducts,nc.,is decidingwhich of three

approachest shoulduseto applyoverheadto products.Information for eachapproachis providedasfollows.

0 Oneplantwide rate. Thepredeterminedoverheadrate is $130per direct labor hour.

0 Departmentrates. TheCuttingdepartmentusesa rate of 200 percentof directlabor cost,andthe Finishing
departmentusesarate of $50 per machinehour.

0 Activity-basedcostingrates. Threeactivitieswere identified, andrateswere calculatedfor eachactivity.
Materialshandling| $8 perpoundof materialpurchaseq

Productionsetup | $60persetup

Quality control $110perbatchinspected

0 Required:

e. Directlaborhourstotaled 2,000for the year.Usingthe plantwidemethod, calculatethe amountof overheadapplied
to products,and makethe appropriatejournalentry.

f.  Duringthe year,the Cuttingdepartmentincurred$80,000in directlabor costs,andthe Finishingdepartmentused
1,800machinehours.Usingthe departmentmethod, calculatethe amountof overheadappliedto products,and make
the appropriatejournal entry.

g. Duringthe year,6,000poundsof materialwere purchased;1,600productionsetupswere performed,and 1,300
batchesof productswere inspected.Usingthe activity-basedcostingapproach calculatethe amountof overhead
appliedto products,and makethe appropriatejournalentry.

h.  PremiumProducts/nc.,closesoverappliedor underappliedoverheadto the costof goodssoldaccountat the
endof eachyear.Preparethe journalentry to closethe manufacturingoverheadaccountat the end of the
yearfor eachof the followingindependentscenars assuminghe companymadethe journalentry to apply
overheadin requirementc.

1. Thecompanyrecorded$302,500n actualoverheadcostsfor the year.
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2. Thecompanyrecorded$243,000in actualoverheadcostsfor the year.
AllocatingServiceDepartmentCosts.Southwest|nc.,hastwo productiondepartments(Pland P2)andthree
servicedepartments(S1,S2,and S3).Servicedepartmentcostsare allocatedto productiondepartmentsusingthe
directmethod. The$800,000costsof departmentS1lare allocatedbasedon the numberof employeesn each
productiondepartment. The$300,000costsof departmentS2are allocatedbasedon the squarefootageof space
occupiedby eachproductiondepartment. The$600,000costsof departmentS3are allocatedbasedon hoursof

computersupportusedby eachproductiondepartment.Informationfor eachproductiondepartmentfollows.

P 3,000
P2 9,000
Required:

a. Calculatehe servicedepartmentcostsallocatedto eachproductiondepartment.
b. Ingeneral,do U.S Generaly AcceptedAccountingPrinciplesallow for the allocationof servicedepartmentcoststo
productiondepartmentsfor the purposeof valuinginventory?
CostHierarchy.Thefollowing activitiesand costsare for RiosCorporation.
1. Salaryof asupervisoresponsibleor one productline
2. Movinggroupsof productsto the finishedgoodswarehouseupon completion
3.  Newproductdesign
4. Factorybuildingdepreciation
5. Directmaterialsusedby workersto assembleproducts
6. Machinessetup to producegroupsof products
7. Productdesignedor a specificcustomer
8. Maintenanceperformedon the factory building
Required:
i Determinewhether eachitem is a facility-level, product or customerlevel,batchlevel,or unit-levelcost.

j.  Provideone exampleof anappropriateallocationbasefor eachitem.
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Problems

40. Activity-BasedCostingVersusTraditional Approach.TechnoCompanyproducesa regularcomputermonitor that sells
for $175andaflat panelcomputermonitor that sellsfor $300.Lastyear,total overheadcostsof $3,675,000vere
allocatedbasedon directlabor hours.Atotal of 63,000direct labor hourswere requiredlastyearto build 36,000
regularmonitors (1.75hoursper unit), and42,000direct labor hourswere requiredto build 12,000flat panelmonitors

(3.50hoursper unit). Totaldirectlabor anddirect materialscostsfor lastyearwere asfollows:
Regular Monitor | Flat PanelMonitor

Directmaterials| $1,908,00( $ 900,000

Directlabor $1,728,000 $1,200,000

41. Themanagemenbf TechnoCompanywould like to useactivity-basedcostingto allocateoverheadrather than one
plantwiderate basedon directlabor hours. Thefollowing estimatesare for the activitiesandrelated costdrivers

identified ashavingthe greatestimpacton overheadcosts.

Estimated

42.

43. Required:

a. Calculatehe direct materialscostper unit anddirectlabor costper unit for eachproduct.

1. Usingthe plantwideallocationmethod, calculatethe predeterminedoverheadrate and determinethe
overheadcostper unit allocatedto the regularandflat panelproducts.
2. Usingthe plantwideallocationmethod, calculatethe productcostper unit for the regularandflat panel

products.Roundresultsto the nearestcent.
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1. Usingthe activity-basedcostingallocationmethod, calculatethe predeterminedoverheadrate for each
activity. (Hint: Step1 throughstep 3 in the activity-basedcostingprocesshavealreadybeendonefor you; this
isstep4.)
2. Usingthe activity-basedcostingallocationmethod, allocateoverheadto eachproduct. (Hint: Thisis step5in
the activity-basedcostingprocess. Determinethe overheadcostper unit. Roundresultsto the nearestcent.
3.  Whatisthe productcostper unit for the regularandflat panelproducts?
d. Cdculatethe perunit profit for eachproductusingthe plantwideapproachandthe activity-basedcostingapproach.
e. Howmuchdid the profit per unit changefor eachproductwhenmovingfrom the plantwideapproachto the activity-
basedcostingapproachVhat causedhis change?
Activity-BasedCostingVersusTraditional Approach,Activity-BasedVlanagement.Quality Furniture,Inc.,produces
awood deskthat sellsfor $500andawood table that sellsfor $900.Lastyear,total overheadcostsof $6,000,000vere
allocatedbasedon directlabor costs.Directlabor coststotaled $2,000,000astyear,and Quality Furnitureproduced

15,000desksand5,000tables. Totaldirect labor and direct materialscostsby productfor lastyearwere asfollows:
Desk Table

Direct materials| $1,575,000 $950,000

Directlabor $1,200,000 $800,000

Themanagemenbf Quality Furniturewould like to useactivity-basedcostingto allocateoverheadrather than one
plantwiderate basedon direct labor costs.Thefollowing estimatesare for the activitiesandrelated costdrivers

identified ashavingthe greatestimpacton overheadcosts.

Required:

a. Calculatehe direct materialscostper unit anddirectlabor costper unit for eachproduct.
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1. Usingthe plantwideallocationmethod, calculatethe predeterminedoverheadrate and determinethe
overheadcostper unit allocatedto the deskandtable products.
2. Usingthe plantwideallocationmethod, calculatethe product costper unit for the deskandtable products.

Roundresultsto the nearestcent.

1. Usingthe activity-basedcostingallocationmethod, calculatethe predeterminedoverheadrate for each
activity. (Hint: Step1 throughstep 3 in the activity-basedcosting processhavealreadybeendonefor you; this
isstep4.)

2. Usingthe activity-basedcostingallocationmethod, allocateoverheadto eachproduct. (Hint: Thisis step5in
the activity-basedcostingprocess. Determinethe overheadcostper unit. Roundresults to the nearestcent.

3.  Whatisthe productcostper unit for the deskandtable products?

d. Calculatehe perunit profit for eachproductusingthe plantwideapproachandthe activity-basedcostingapproach.
Howmuchdid the per unit profit changewhenmovingfrom one approachto the other?

e. Referto the estimatedcostdriver activity provided.Calculatehe percentof eachactivity consumedby eachproduct
(e.g.,the deskproductissued900of the 1,000purchaseordersissuedin total andtherefore consume0 percentof
this activity). Thesepercentagesepresentthe amountof overheadcostsallocatedto eachproductusingactivity-
basedcosting.Usingthe plantwide approach,60 percentof all overheadcostsare allocatedto the deskand 40 percent
to the table. Comparethe activity-basedcostingpercentagego the percentageof overheadallocatedto eachproduct
usingthe plantwideapproach.Usethis informationto explainwhat causedhe shift in overheadcoststo the desk
produd usingactivity-basedcosting.

Calculatingand RecordingOverheadApplied. AssumeQuality Furniture, Inc.,discussedn Problem41, uses
activity-basedcosting.
Required:
a. Usingthe datapresentedat the beginningof Problem41, calculatethe predetermined overheadrate for each

activity.

b. Thefollowingactivity associatedvith the deskproductwasreportedfor the month of March.

Numberof purchaserdersprocesseq 40

Numberof machinesetups 22
Numberof machinehours 2,425
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Numberof qualityinspections 890

C. Usingthe predeterminedoverheadratescalculatedn requirementa, determinethe amountof
overheadappliedto the deskproductfor the month of March.
d. Makethe journalentry to recordoverheadappliedto the deskproductfor the month of March.
e. Assumeyouarethe managerof the deskproductline andwould like to reducethe amountof overheadcostsbeing
appliedto your products.Whichactivity would you focuson first? Why?
ComputingProduct CostsUsingActivity-BasedCosting ServiceCompany.Roseville&CommunityBankusesactivity-
basedcostingto assignoverheadcoststo two different loanproducts studentloansandauto loans.Thebank

identified the following activities,estimatedcostsfor eachactivity,andidentified costdriversfor eachactivity for this

comingyear.(Theseare the first three stepsof activity-basedcosting.)

Thefollowinginformation for the two loan productsoffered by Roseville&CommunityBankis for the month of July:

Actualcostdriver activity levelsfor the month of Julyare asfollows:

Required:
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a. Usingthe estimatesfor the year,computethe predeterminedoverheadrate for eachactivity (thisis step4 of the
activity-basedcostingprocess).

b. Usingthe activity ratescalculatedin requirementa andthe actualcostdriver activity levelsshownfor July,allocate
overheadto the two productsfor the month of July.

c. Foreachloanproduct, calculatethe overheadcostper loanapprovedfor the month of July.Roundresultsto the
nearestcent.

d. Foreachloanproduct,calculatethe total costperloanapprovedfor the month of July.Roundresultsto the nearest
cent.

e. Assumeyouarethe managerof the auto loansproductline andwould like to reducethe amountof overheadcosts
beingappliedto your products.Whichactivity would you focuson first? Why?

Activity-BasedCostingVersusTraditional Approach:ServiceCompany Activity-BasedVianagement. Hodgesand

Associatess a smallfirm that providesstructuralengineeringservicedor its clients. Thecompanyperformsstructural
engineeringservicesor both residentialand commerciabuildings.Lastyear,total overheadcostsof $330,000were
allocatedbasedon directlabor costs.A total of $300,000in directlabor costswere incurredin the followingareas:
$120,000n the residentialsegmentand $180,000n the commercialegment.Directmaterialsusedwere negligible
andareincludedin overheadcosts.Salegevenuetotaled $450,000for residentialservicesand $330,000for

commerciakervices.

Themanagemenbf Hodgesand Associatesvould like to useactivity-basedcostingto allocateoverheadrather thana
plantwiderate basedon directlabor costs.Thefollowing estimatesare for the activitiesandrelated costdrivers

identified ashavingthe greatestimpacton overheadcosts.

Required:

SaylorURLhttp://www.saylor.org/books Saylor.org
() OB 190



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

1. Usingthe plantwideallocationmethod, calculatethe total costfor eachproduct. (Hint Productcostsfor this
companyincludeoverheadanddirectlabor.)
2. Usingthe plantwideapproach calculatethe profit for eachproduct. Alsocalculateprofit asa percentof sales

revenuefor eachproduct(roundto the nearesttenth of a percent).

1. Usingactivity-basedcosting,calculatethe predeterminedoverheadrate for eachactivity. (Hint: Stepl through
step3in the activity-basedcostingprocesshavealreadybeendonefor you; thisis step4.) Roundresultsto the
nearestcent.

2. Usingactivity-basedcosting,calculatethe amountof overheadassignedo eachproduct. (Hint: Thisis step5in
the activity-basedcostingprocess.)

3. Usingactivity-basedcosting,calculatethe profit for eachproduct. Alsocalculateprofit asa percentof sales
revente for eachproduct(roundto the nearesttenth of a percent).

c. Whatcausedhe shift of overheadcoststo the residentialproductusingactivity-basedcosting?Howmight
managemenusethis informationto makeimprovementswithin the company?
Calculatingand RecordingOverheadApplied: ServiceCompanyAssumeHodgesand Associatesdiscussedn
Problem44, usesactivity-basedcosting.
Required:
a. Usingthe datapresentedat the beginningof Problem44, calculatethe predeterminedoverheadrate for each

activity. Roundresultsto the nearestcent.

b. Thefollowing activity associatedvith the commerciaproductwasreported for the month of

September.
Numberof directlaborhours| 350

Numberof computethours | 960

Numberof applications 50

cH Usingthe predeterminedoverheadratescalculatedn requirementa, determinethe amountof
overheadappliedto the commercialproductfor the month of September.
d. Makethe journalentry to recordoverheadappliedto the commercialproductfor the month of September.
e. Assumeyouare managerof the commercialproductline andwould like to reducethe amountof overheadcostsbeing

appliedto your products.Whichactivity would you focuson first? Why?
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AllocatingServiceDepartment Costs.Szabdndustrieshastwo productiondepartments(Finishingand Painting)
andthree servicedepartments(Maintenance ComputerSupport,and Personnel)Servicedepartmentcostsare
allocatedto productiondepartmentsusingthe direct method. Maintenanceallocatescoststotaling $3,000,000based
on the squarefootageof spaceoccupiedby eachproductiondepartment. ComputerSupportallocatescoststotaling
$4,000,00asedon hoursof computersupportusedby eachproductiondepartment.Personnebllocatescosts
totaling $2,500,00asedon numberof employeesn eachproductiondepartment.Informationfor eachproduction

departmentfollows.

Productic Compute
Department ‘Support Hours
Finishing 21,000
Total 60,000

Required:

a. Calculatehe servicedepartmentcostsallocatedto eachproductiondepartment.
b.  Whydo companiesallocateservicedepartmentcoststo productiondepartments?
Selectingan Allocation Basefor ServiceCosts Winstead,Inc.,is lookingfor an appropriateallocationbaseto
allocatepersonnelcoststotaling $5,000,000Servicedepartmentcostsare allocatedto three productiondepartments:

AssemblySandingand FinishingManagementis consideringwo allocationbases.
PossibleAllocation Base Assembly| Sanding| Finishing

Numberof employees 30 20 50

Squardeetof spaceoccupied]  25,000{ 15,000 10,000

Required:
a. Calculatehe amountof personneldepartmentcostsallocatedto productiondepartmentsusingeachallocation
base.

b.  Whichallocationbasedo you think is mostreasonableVhy?

OneStepFurther:SkiltBuildingCases
48. OverheadAllocation. Doyou agreewith the following statement?Explainyour answer.
Totalestimatedoverheadcostswill vary dependingon whetherwe usethe plantwidemethod,departmentmethod,or

activity-basedcostingto allocateoverhead.
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49. CostAllocationIssues Assumeyourent a housewith two friends. Thetotal monthly rent is $1,500.Yourbedroomis
the smallestof the three bedrooms,and eachof the othershasa bathroomattached.Youandyour friendsaretrying
to decidehow to divideup the rent. Twopossibilitiesare beingdiscussed.

1. Sharethe costequallyamongthe three of you.

2. Determinerent basedon squarefeet occupied(the attachedbathroomswould be part of the squarefootage
measurement).

Required:
c. Whichapproachdo youthink is mostfair for allinvolved?Why?

d. Whichapproachis easiestaVhy?

e. Suggesanotherapproachto dividingup the costof rent.

Activity-BasedCostingand Activity-BasedVianagement.A colleaguestates,& 2 Broduceone product,andour
operationsarerelativelysimple.Activity-basedcostingand activity-basedmanagementvould be a waste of time for our
O 2 Y LJ- Doyoddgreewith this statement?Explain.

ProductCosts Thecompanypresidentmakesthe followingstatement:& t N2 ¢stgaré straightforward.Whatever
costsareincurredto producea productare assignedo that LINE R @dydudgreewith this statement?Explain.

ChangingPlantwide Allocation Rateat SailRite Recalfrom the chapterdiscussiorthat SailRiteusesone plantwide

rate basedon direct labor hoursto allocatemanufacturingoverheadcoststo the O 2 Y LJI- tyods@lBoatproductst
Basicand Deluxe . Managementwasconcernedaboutthe inaccuracyof overheadcostsbeingassignedo eachproduct
anddecidedto calculateproductcostsusingactivity-basedcosting.Productcostand profit resultsare summarizedn
the followingfor the plantwideallocationapproach(basedon directlabor hours)andactivity-basedcostingapproach.
Thisinformationwaspresentedin the chapterin Figue 3.7 "Activity-BasedCostingvVersusPlantwideCostingat SailRite

Company:'
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*QOverheadiakenfrom Figure3.2"SailRiteCompanyProductCostdUsingOnePlantwideRateBasedn DirectLaborHours'"

**Qverheadtakenfrom Figure3.5"Allocationof OverheadCostgo Productsat SailRiteCompany:'

Althoughmanagemenof SailRiteprefersthe accuracyof activity-basedcosting,the costof maintainingsuchan
accountingsystemfor the longterm is prohibitive. John the accountant hasproposedgoingbackto usingone

plantwiderate, but he would like to allocateoverheadcostsusingmachinehoursrather than directlabor hours.

Recalthat overheadcoststotaled $8,000,000A total of 90,000machinehourswere usedfor the period: 50,000for
Basicsailboatsand40,000for Deluxesailboats Thecompanyproduced5,000units of the Basicnodeland 1,000units
of the Deluxemodel. Thusthe Basianodeluses10 machinehoursper unit (=50,000machinehours+5,000units) and
the Deluxemodeluses 40 machinehoursper unit (=40,000machinehours+ 1,000units).

Required:

a. Calculatehe predeterminedoverheadrate usingmachinehoursasthe allocationbase,anddeterminethe

overheadcostper unit allocatedto the Basicand Deluxesailboats Roundresultsto the nearestcent.
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b. Foreachproduct,calculatethe unit productcostand profit usingthe sameformat presentedpreviously Roundresults
to the nearestcent.

c. Compareyourresultsin requirementb to the resultsusingdirectlabor hoursasthe allocationbaseandactivity-based
costing.

d. Provideat leasttwo reasonswhy managemenimight prefer machinehoursasthe overheadallocationbaserather
than direct labor hoursor activity-basedcosting.

Senice DepartmentCostAllocation. Biotech,Inc.,recentlybeganprovidingcafeteriaservicego its employees.

Becauseaevenuefrom the saleof food at the cafeteriadoesnot fully covercafeteriaexpensesBiotechmustpayfor
the shortfall. Thesecostsare allocatedto productiondepartmentsbasedon employeeusage Thatis, the company

trackswhichemployeesusethe cafeteriaandallocatescoststo productiondepartmentsaccordingly.

SarahKolster,managerof the quality testingdepartment,is not happywith receivingcafeteriacostallocations Sheis
evaluatedbasedon meetinga costbudgetestablishedat the beginningof the fiscalyear,whichdoesnot includethe

cafeteriaallocation,andsheclearlyhasanincentiveto minimizecosts.

WhenSaratmet with the O 2 Y LI agodu@tant,Dan,regardingthis issue,shesaid,a 5 || jk&the ideaof providing
cafeteriaserviceto our employeesput the costsallocatedto my departmentare killingmy budget.Lastmonth alone, |
wasallocated$3,000in costsrelated to the new cafeteria.l haveno choicebut to require my employeeso go

elsewherefor ¥ 2 2 R ® ¢

Danresponded@ Uinderstandyour concern,Saraha | y I 3 S \n&ept iveRté provideaserviceto our employees
that would improveproductivityandreward employeesfor their hard work. If youtell your employeedo stop using
the cafeteria,more costswill be allocatedto other departments,andthe other departmentsmight alsostop usingthe
cafeteria.My beliefis that the cafeteriawill be selfsufficientwithin ayearif more employeesare encouragedo useit.
Thistranslatesinto no more costallocationsto departmentswithin ayear.L @i§ctiss/our concernswith top
managementaterthisg S S| ®¢
Required:
a. WhydoesBiotech,Inc.,allocatecafeteriacoststo departments?

b.  Whatrecommendationsvould you maketo top managementegardingthe way cafeteriacostsare allocatedto

departments?

Comprehensiv€ase
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54. Activity-BasedCosting JournalEntries, T-Accounts,and Preparingan IncomeStatement. Thisproblemis an
adaptationof the examplepresentedat the end of Chapter2 "How Is JobCostingUsedto TrackProductionCosts?'for
CustomFurnitureCompanyTheonly differenceis that this problemusesactivity-basedcostingto allocateoverhead
costsrather than one plantwiderate. Recalthat inventorybeginningbalancesvere $25,000for raw materials

inventory,$35,000for work-in-processnventory,and $90,000for finishedgoodsinventory.

Managementbf CustomFurnitureCompanywould like to useactivity-basedcostingto allocateoverheadcoststotaling
$1,140,000ather than one plantwiderate basedon directlabor hours. Thefollowing estimatesare for the activities

andrelated costdriversidentified ashavingthe greatestimpacton overheadcosts.

Transaction$or the month of May are shownasfollows:

1. Rawmaterialswere purchasedduringthe month for $15,0000n account.

2.  Rawmaterialstotaling $21,000were placedin production:$3,000for indirect materials(glue,screws nhails,andthe
like)and $18,000for direct materials(wood planks,hardware,etc.).

3. Timesheetsrom the directlaborworkforceshowtotal costsof $40,000,to be paidthe nextmonth.

4. Productionsupervisorsandother indirectlaborworkingin the factory are owed wagestotaling $27,000.

5. Thefollowingcostswereincurredrelatedto the factory: buildingdepreciationof $29,000 insuranceof $11,000
(originallyrecordedasprepaidinsurance)utilities of $4,000(to be paidthe next month), and maintenancecostsof

$22,000(paidimmediately).

6. Manufacturingoverheadis appliedto productsbasedon the following costdriver activity for the month:
Numberof purchaserders| 75

Numberof machinesetups| 120

Machinehours 1,850
Directlaborhours 3,240
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7. Thefollowingsellingcostswere incurred:wagesof $5,000(to be paid the next month), buildingrent of $3,000
(originallyrecordedasprepaidrent), and advertisingtotaling $10,000(to be paidthe nextmonth).

8. Thefollowinggeneralandadministrative(G&A)costswere incurred:wagesof $13,000(to be paidthe nextmonth),
equipmentdepreciationof $6,000,andbuildingrent of $7,000(originallyrecordedasprepaidrent).

9. Completedgoodscosting$155,000were transferredout of work-in-processnventory.

10. Soldgoodsfor $100,0000n accountand $90,000cash.

11. Thegoodssoldin the previoustransactionhada costof $129,000.

12. Closedhe manufacturingoverheadaccountto costof goodssold.

Required:
m. Calculatethe predeterminedoverheadrate for eachactivity.

n. Prepre T-accountsfor the followingaccountscash,accountsreceivable prepaidinsurance prepaidrent, raw
materialsinventory,work-in-processnventory, finishedgoodsinventory,accumulateddepreciation(buildingand
equipment),accountspayable wagespayable manufacturingoverhead sales costof goodssold,advertisingexpense
(selling) rent expensegselling) wagesexpensegselling) depreciationexpensg G&A) rent expensg G&A) andwages
expensgG&A).Enterbeginningbalancesn T-accountsfor the inventoryaccounts(raw materials,work in processand
finishedgoods).

0. Prepareajournalentry for eachof the transactionslthrough 11, and posteachentry to the T-accountssetup in
requirementb. Labeleachentry in the T-accountsby transactionnumber,andtotal eachT-account.

p. Isoverheadunderappliedor overappliedfor the month of May?Basedon the balancein the manufacturingoverhead
T-accountpreparedin requirementc, preparea journalentry for transaction12.

g. Prepareanincomestatementfor the month of May. (Hint: Besureto includethe adjustmentmadeto costof goods
soldin requirementd.)

[1] Creditfor developingthe costhierarchyis generallygivento R.CooperandR.S.Kaplang t NEPrigriid@sfrom Activity-Based 2 & (i Wayvard ¢

BusinesfReviewMay 1991,130¢35.
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Chapter4d

How Is Process Costing Used to Track Production Costs?

Ann Watkinsownsandoperates companythatmassproducesvood desksusedin classrooms
throughoutheworld. A n nd@rmpanyDeskProducts)nc., maintainsanadvantageverits
competitorsby producingonedeskin largequantitie® 4,000to 8,000deskspermontld usinga
universallyacceptediesign.This enablegshe companyto buy materialsin bulk, oftenleadingto
volumepricediscountsrom suppliers Becausahe exactsamedeskis producedor all
customerspPeskProductgpurchasegprecutwood materialsfrom suppliers As aresult,Desk
Productscanlimit the producton procesgo two processinglepartmen® Assemblyand
Finishing. The Assemblydepartmentequisitionsprecutmaterialsandhardwargrom theraw
materialsstoreroomassemblesachdesk,andmovesthe assembledesksto the Finishing
departmentTheFinishng departmensandsandpaintseachdeskandmovescompleteddesksto

thefinishedgoodswarehouse.

A newcompetitorrecentlybeganproducinga similar desk,andAnn is concernediboutwhether
DeskP r o d producsiancostsarereasonableln particular,Ann is concernedboutthe costs
in the Assemblydepartmensincethis departmentis responsibldor the majority of the

c 0 mp apnoguztencosts.Ann talkswith theaccountanat DeskProducts,JohnFuller,to
investigate.
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John,asyou know, we havea newcompetitorthatis aggressivelygoingafterour
customersilt looksasif we will haveto focuson keepingcostslow to competeThe
Assemblydepartmenis my biggestconcernandit would helpif | knewthe costof

Ann: | eachdeskthatgoesthroughthis department.

Althoughwed o rtrack productioncostsfor eachdeskindividually, we do usea
processostingsystemthatassignsoststo eachbatchof desksproducedThis system
enableaisto calculatea costperunit asthe productsmovethroughthe Assembly

John}department.

Excellent!Canyou getmethe costinformationfor the Assemblydepartmentor last

Ann: | month?

John]Sure,| Oputtogetheraproductioncostreportfor you by the endof theweek.

We returnto DeskProducts)nc., throughouthe chapteito explainhow processostingsystems

work.

4.1 Comparison of Job Costing with Process Costing

LEARNIN@®BJECTIVE
1. Compareandcontrastjob costingand processcosting.

Question:A procesgostingsystemis usedby companieghat producesimilar or identicalunits
of productin batchesemployinga consistenprocess Exampleof companieshat useprocess
costingincludeChevronCorporation(petroleunproducts) the Wrigley Companychewing
gum),andPittsburghPaints(paint). A job costingsystemis usedby companieghat produce
uniqueproductsor jobs. Exampleof companieghat usejob costingsystems
includeBoeing(airplanes),LockheedMartin (advancedechnologysystems)and Deloitte &
Touche(accounting) Whatare the similaritiesand differenceetweerjob costingand process

costingsystems?

SaylorURLhttp://www.saylor.org/books Saylor.org

@080 199



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

Answer:Althoughthesesystemshavemarkeddifferencestheyarealsosimilarin manyways.
(As you readthroughthis section referto Chapterl "What Is ManagerialAccounting?'for a
reviewof importanttermsif necessary.Recallthethreeinventoryaccountghataccountantsise
to track productcostinformatiord raw materialsnventory,work-in-processnventory,and
finishedgoodsinventory.Thesethreeinventoryaccountsareusedto recordproductcost
informationfor both processcostingandjob costingsystemsHowever,severalWwork-in-process
inventoryaccountsaretypically usedin a processcostingsystento tracktheflow of product
coststhrougheachproductiondepartmentThuseachdepartmenhasits own work-in-process
inventoryaccount(For the purpose®f this chapterassumeachdepartmentepresenta
productionprocessThis explainstheterm processostingbecauseave aretrackingcostsby
process.hesumof all work-in-processnventoryaccountsepresentsotal work in procesgor
thecompany.

Recallthethreecomponent®f productcost® directmaterialsdirectlabor,andmanufacturing
overheadAssigningtheseproductcoststo individual productsremainsanimportantgoal for
processcosting,justaswith job costing.However,insteadof assigningproductcoststo
individual jobgshownon a job costsheet) processcostingassignghesecoststo departments

(shownon adepartmetal productioncostreport).

Figure4.1"A Comparisorof CostFlowsfor JobCostingandProcesgosting"showdow
productcostsflow throughaccountdor job costingandprocessostingsystemsTable4.1"A
Comparisorof ProcesCostingandJobCosting"oulinesthe similaritiesanddifferences
betweerthesetwo costingsystemsReviewtheseillustrationscarefullybeforemovingonto the

nextsection.
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Figure 4.1 A Comparison

nventory by job

WIP Inventory

Deépartment (

Table 4.1 A Comparison of ProcessCosting and Job Costing

of CostFlows for Job Costing and ProcessCosting

Finished Goods
Inventory

1 Goods

Inventory

Product Costs

Similarities

Productcostsconsistof directmaterialsdirectlabor,andmanufacturingoverhead.

ProcessCosting

Job Costing

Differences|

Productcostsareassignedo departmentgor processes).

Productcostsareassignedo jobs.

Unit CostInformation

Similarities

Unit costinformationis neededy managemerfor decisionmakingpurposes.

ProcessCosting

Job Costing

Differences|

Unit costinformationcomesfrom thedepartmentgbroductioncost
report.

Unit costinformationcomesfrom thejob costsheet.

SaylorURLhttp://www.saylor.org/books

Saylor.org
201


http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

Inventory Accounts

Similarities| Inventoryaccountsncluderaw materialsinventory,work-in-processnventory,andfinishedgoodsinventory.

ProcessCosting JobCosting

Severaldifferentwork-in-processnventoryaccountareused onefor | Onework-in-processnventoryaccounts used job costsheets

Differences| eachdepartmenfor process). trackcostsassignedo eachjob.

Businessn Action4.1

Source: Photo courtesy of Simon Berry, http://www.flickr.com/photos/bezznet/3105213435/

The Production Processat Coca-Cola

The Coca-Cola Company is one of the w o r |ladg@ss producers of nonalcoholic beverages.According to the company, more than
11,000 of its soft drinks are consumed every secondof every day.

In the first stageof production, Coca-Cola mixes direct materials water, refined sugar, and secretingredientsd to make the liquid
for its beverages.The secondstageincludes fill ing cleaned and sanitized bottles before placing a cap on eachbottle. In the third

stage,filled bottles are inspected, labeled, and packaged.
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Work in processbeginswith the first stageof production (mixing and blending), continues with the secondstage (bottling), and ends
with the third stage(inspecting, labeling, and packaging). When products have gonethrough all three stagesof production, they are
shipped to a warehouse, and the costsare entered into finished goodsinventory. Once products are delivered to retail stores, product

costsare transferred from finished goodsinventory to costof goodssold.

Source: Coca-Cola Company , i Ho nPea i attp: dwww?2.coca -cola.com/ourcompany/bottlingtoday .

9 Aprocesscostingsystemis usedby companieshat producesimilaror identicalunits of productin batchesemployinga consistentprocess A
job costingsystemis usedby companieghat produceunique productsor jobs.Procesostingsystemstrack costsby processinglepartment,

whereasjob costingsystemsrack costsby job.

REVIEWPROBLEM .1

Identify whethereachbusinesdisted in the followingwould usejob costingor processcosting.
a. Trashbagmanufacturer
b.  Customfurniture manufacturer
c.  Shampoamanufacturer
d.  Automobilerepairshop
e.  Sportsdrink manufacturer

f.  Antiqueboatrestorer

Solutionto ReviewProblem4.1
a. Processosting
b.  Jobcosting
c. Proceszosting
d.  Jobcosting
e. Proceszosting

f. Jobcosting

SaylorURLhttp://www.saylor.org/books Saylor.org
203



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books
http://www2.coca-cola.com/ourcompany/bottlingtoday

4.2 Product Cost Flows in a Process Costing System

LEARNIN®BJECTIVE

1. Identify how productcostsflow throughaccountsusingprocesscosting.

As productsphysicallymovethroughthe productionprocessthe productcostsassociatedvith
theseproductsmovethroughseveraimportantaccountasshownbackin Figure4.1"A
Comparisorof CostFlowsfor JobCostingandProcessCosting".In this sectionwe presentl
detailedlook at how productcostsflow throughaccountaisinga processostingsystem.Later
in the chapterwe explainhow dollaramountsareestablishedor productcoststhatflow through
theaccountsAs you revieweachof the following costflows for a processostingsystem,

remembethatproductcostsarenow trackedby departmat ratherthanby job.

Direct Materials
Question:In a processcostingsetting,direct materialsare oftenusedby severalproduction

departmentsHow do werecorddirect materialscostsfor eachproductiondepartment?

Answer:Whendirectmaterialsarerequisitionedfrom theraw materialsstoreroomajournal
entryis madeto reducetheraw materialsnventoryaccoun@andincreasehe appropriatevork-
in-processnventoryaccountFor example assumehe Assemblydepartmenof DeskProducts,

Inc., requisitonsdirectmaterialsto be usedin production.Thejournalentryto reflectthisis as

B

Theuseof directmaterialss notlimited to oneproductiondepartmentSupposehe Finishing

follows:

1.a. WIP inventory—assembly
R sttt e

departmentequisitionsdirectmaterialsfor production.Thejournalentryto reflectthisis as

follows:

1.b. WIP inventory—finishing _
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Noticethattwo differentwork-in-processnventoryaccountsareusedto track production

cost® onefor eachdepartment.

Direct Labor

Question:Eachproductiondepartmentypically hasa directlabor work force.Howdo werecord

directlabor costsfor eachproductiondepartment?

Answer:Directlaborcostsarerecordedirectlyin theproductiond e p a r twork-in-pracess
inventoryaccountAssune directlabor costsareincurredby the AssemblydepartmentThe

journalentryto reflectthisis asfollows:

2a. WIP inventory—assembly
R -

As with directmaterials the useof directlaboris notlimited to oneproductiondepartment.

Supposalirectlaborcostsareincurredby the FinishingdepartmentThejournalentryto reflect

thisis asfollows:

2.b.  WIP inventory—finishing
Wages payable XXX

Manufacturing Overhead

Question:Manufacturingoverheadcostsare typically assignedo productsusinga
predetermineaverheadate usinga normal costingsystermasdiscussedn Chaper2 "How Is
JobCostingUsedto Track ProductionCosts?{job costing)and Chapter3 "How Doesan
OrganizationJseActivity -BasedCostingto Allocate OverheadCosts?'(activity-based

costing).How do werecord manufacturingoverheadcostsfor eachdepartmat?

Answer:Assumemanufacturingpverheadosts(oftensimply callecoverheadcosts)arebeing
appliedto productsgoingthroughthe AssemblydepartmentThejournalentryto reflectthisis as

follows:
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3a, WIPinventory—assembly
‘ Manufacturing overhead XXX

Thejournalentryto reflectmanufacturingpverheadostsbeingappliedto productsgoing

throughthe Finishingdepartments asfollows:

3.b. WIP inventory—finishing
Manufacturing overhead XXX

Transferred-In Costs

Question:At this point, we havediscussedhowto record productcosts(direct materials,direct
labor, andmanufacturingoverheadyelatedto ead productiondepartmentAsyou
reviewFigure4.1"A Comparisorof CostFlowsfor JobCostingandProces<Costing'; notice
that productsoftenflow from oneproductiondepartmento the next. Transferreein costsare the
costsassociatedvith productsmoving from onedepartmento another.How do werecord

transferredin costsfor eachdepartment?

Answer:Assumethe Assemblydepartmenat DeskProducts)nc., completesa batchof desks
andmovesthe desksto the FinishingdepartmentThe costsassociateavith thesedesksmustbe
transferredrom thework-in-processnventoryaccountfor the Assemblydepartmento the
work-in-processnventoryaccountor the FinishingdepartmentThusthesecostsare
beingransferredn to the FinishingdepartmentThejournalentryto reflectthisis asfollows:

4. WIPinventory—finishing
WIP inventory—assembly XXX

Finished Goods

Question:Goodsare completecandreadyto sell oncetheyhavegonethroughthefinal

productiondepartmentThefinal productiondepartmentt DeskProducts,Inc., is the Finishing
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departmentHow do werecord productioncostsfor productsmovedrom thefinal production

departmento thefinishedgoodswarehouse?

Answer:Whengoodsgo throughthefinal productiondepartmenandarecompletedtherelated
costsaremovedto thefinishedgoodsinventoryaccount.Thejournalentryto reflectthisis as

follows:

5. Finished goods inventory
WIP inventory—finishing XXX

Cost of Goods Sold

Question:How do werecord productioncostsfor goodsthat havebeensold?

Answer:Oncethe completedyoodsaresold, therelatedcostsaremovedout of thefinished
goodsinventoryaccountandinto the costof goodssoldaccount.Thejournalentryto reflectthis

is asfollows:

6. Cost of goods sold
Finished goods inventory. XXX

Figure4.2"Flow of ProductCostsin a Proces<CostingSystem "summarizesheflow of product
coststhroughT-accountdor eachof thejournd entriespresentedh this section.Notethatwhen
goodsaresoldandproductioncostsaremovedfrom finishedgoodsinventoryto costof goods
sold,anadditionalentryis madeto recordtherevenueassociateavith this transactionWe do
not showthis entry becausehefocusof this sectionis on theflow of productioncostsratherthan

revenues.

Figure 4.2 Flow of Product Costsin a ProcessCosting System
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Source: Photo courtesy of Mykl Roventine,http://www.flickr.com/photos/myklroventine/3471836813/

The Production Processfor Wr i g | &ynd s
The Wrigley Company has 14factories located in various parts of the world, including North America, Europe, Africa,

India, and the Asia/Pacific region. The gum produced by thesefactories is sold in 150 countries. According to Wrigley
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Company , 50 percent of Americans chew gum, and on average,each person consumes190 sticks per year. The number
drops to 130 sticks per personin the United Kingdom and to 100 sticks per person in Taiwan.

The production processat Wrigley involves six sequential stages:

1. Melting. The gum base,which comesin small round balls, is melted and purified.

2. Mixing. The melted baseis poured into a mixer, to which sweetenersand flavors are added.

3. Rolling. Alargei | od dun is sentthrough aseriesof rollers, thereby reducing thickness to the desired size.

4. Scoring. Thegum is cut into the shapeof sticks or pellets.

5. Conditioning. Thegumiscooledandfi c o n d i ttd ensnretdedight consistency before being packaged.

6. Packaging. The gum is packagedand made ready for shipping.

BecauseWrigley producesidentical units of product in batchesemploying a consistent process,it likely usesa process
costing system. With such a system, Wrigley would need a separatework-in-processinventory accountto track costsfor

eachstageof the production process.

Source:Wr i g | g@iyHosPea g bitp:Bwww.wrigley.com .
KEYTAKEAWAY

9 Thecostflowsin a processcostingsystemare similarto the costflowsin ajob costingsystem.Theprimarydifference
betweenthe two costingmethodsis that a processcostingsystemassigngroductcosts direct materials,directlabor,and
manufacturingoverhead to eachproductiondepartment(or processyather thanto eachjob. Eachproductiondepartment

hasits own work-in-processnventoryaccountwhenusingprocesscosting.
REVIEWPROBLEM .2

ChewyGumCorporationproducesbubblegumin largebatchesand usesa processcostingsystem.Threedepartments
Mixing, Rolling,and Packaging areinvolvedin the productionprocess ChewyGumhasthe following transactions:
a. Directmaterialstotaling$20,00@ $6,000for the Mixing department,$5,000for the Rollingdepartment,and$9,000for

the Packaginglepartment arerequisitionedandplacedin production.

b. Eachproductiondepartmentincursthe followingdirect labor costs(wagespayable):
Mixing $2,500

Rolling $4,600

Packaging $2,200

c. Manufacturingoverheadcostsare appliedto eachdepartmentasfollows:
Mixing $10,000|
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Rolling | $7,000

Packaging $ 7,500

d. Productswith a costof $5,500are transferredfrom the Mixingdepartmentto the Rollingdepartment.
e. Productswith acostof $6,400are transferredfrom the Rollingdepartmentto the Packaginglepartment.
f.  Productswith a costof $9,100are completedandtransferredfrom the Packaginglepartmentto the finishedgoods
warehouse.

g. Productswith acostof $8,300are soldto customers.

Performthe following stepsfor eachtransaction:
1. Prepareajournalentry to recordthe transaction.
2. Summarizehe flow of coststhrough T-accounts Usethe format presentedin Figure4.2"Flow of ProductCostsin a Process
CostingSystem'(no needto includeT-accountsfor raw materialsinventory,wagespayable or manufacturingoverhead).
Assumehere are no beghningbalancesn the work-in-processnventory, finishedgoodsinventory,and costof goodssold

accounts.

Solutionto ReviewProblem4.2
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4.3 Determining Equivalent Units
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1. Understandhe conceptof anequivalentunit.

Question:Thebeginningof this chapterdescribegprocessostingandtheflow of coststhrough
accountsusedin a processostingsystemThechallengeis determiningthe unit costof products
beingtransferredout of eachdepartmentaork-in-processnventoryaccount.Westart the
processof determiningunit costinformationwith animportantconceptthe conceptof

equivalentunits.Whatare equivalentunits,and howare equivalentunits calculated?

Answer:Units of productin work-in-processnventoryareassumedo bepartially completed;
otherwisethe unitswould not bein work-in-processnventory.Procesgosting
requirespartially completedunitsin endingwork-in-processnventoryto be convertedo the
equivalentcompletedunits (calledequivalentunits). Equivalentunitsarecalculatedby
multiplying the numberof physical(or actual)unitson handby the percentagef completionof
theunits.If thephysicalunitsare100 percentcompkte,equivalentunitswill bethe sameasthe
physicalunits.However,if the physicalunitsarenot 100 percentcomplete the equivalentunits

will belessthanthe physicalunits.

Forexamplejf four physicalunitsof productare50 percentcompleteattheendof the period,an
equivalentof two unitshasbeencompleted 2 equivalentunits= 4 physicalunits x 50 percent).

Theformulausedto calculateequivalentunitsis asfollows:
Equivalentunits= Numberof physicalunits x Percentagef completion

Figure4.3"Conceptof EquivalentUnits" providesanexampleof the equivalentunit concepin
which four desks 50 percentcomplete arethe equivalenof two completeddesks.

Figure 4.3 Concept of Equivalent Units

Question:With the conceptof equivalentunitsnowin hand,we cancalculateequivalentunitsfor
thethreeproductcost® direct materials,directlabor, and manufacturingoverheadWhydo we
calculateequivalentunits separatelyfor direct materials,directlabor, and manufacturing

overhead?
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Answer:Equivalentunitsin work in processareoftendifferentfor directmaterialsdirectlabor,
andmanufacturingpverheadecausehesethreecomponent®f productionmayenterthe
processatvaryingstagesFor examplejn the Assemblydepartmenat DeskProducts)nc.,
directmaterialsenterproductionearlyin the processwhile directlaborandoverheadcareused
throughouthe process(Imagineaskingworkersto assembleeskswithout materials!)Thus
equivalentunits must be calculatedor eachof the threeproductioncosts.(Notethatdirectlabor
andmanufacturingoverheadaresometimesombinedn a categorycallecconversiorcosts
which assume$gothareaddedo the processatthe sametime. In this text, we keepdirectlabor
andmanufacturingpverheadseparate.The nextsectionpresentfhiow we usethe equivalentunit
concepfor productcostingpurposesBe sureyou understandhe concepiof equivalentunits

beforemovingon.

Businessn Action4.3

Calculating Full-Time Equivalent Students

The concept of an equivalent unit can be applied to determine the number of full -time equivalent students (FTES) at a school. Colleges
use FTES data to plan and make decisions about course offerings, staffing, and facility needs.Although having information about the
number of students enrolled (the headcount) is helpful, headcount data do not provide an indication of whether the students are full
time or part time. Clearly, full -time students take more classeseachterm and generally use more resourcesthan part-time students.
Thus administrators often prefer to convert enrollment data to FTES.

Using a simple example to explain this concept, assume30 students attend school and eachtakes half a full load of classes.The
headcountis 30. However, this is the equivalent of 15full -time students, or 15FTES.

To apply this to the real world, | e todk st the enrollment data forSierra College , acommunity collegelocated near Sacramento,
California. During arecent semester,the student headcountin a specific department at Sierra College was 8,190. Becausea large
number of students in the department were part time, the full -time equivalent number of students totaled 3,240.

Source: Basedon enrollment data from Sierra College.
KEY TAKEAWAYS

9 Whenunits of work-in-procesgWIP)inventoryexistat the end of the reporting period, procescostingrequiresthat thesepartially
completedunits be convertedto the equivalentcompletedunits (calledequivalentunits). Theequationusedto calculateequivalent

completedunitsis asfollows:

Equivalenunits =Numberof physicalunits x Percentagef completion
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9 Becausalirect materials direct labor,and manufacturingoverheadtypicallyenter the productionproces at different stages equivalentunits

mustbe calculatedseparatelyfor eachof theseproductioncosts.

REVIEWPROBLEM .3

SoapProduction/ 2 Y LJI M@n@departmentshowsthe followinginformationfor the 1,000units of productremainingin work in

processat the end of the period. Assumehere wasno beginninginventory.

Directmaterialg| 90 percentcomplete)

Directlabor 30percenttomplete

Overhead 60 percenttomplete

Calculatethe equivalentunits for eachof the three productcosts direct materials,directlabor,andoverhead.

Solutionto ReviewProblem4.3

Theformulausedto calculateequivalentunitsis asfollows:

Equivalentunits = Numberof partially completedunits x Percentageof completion

Materials| 900equivalentunits= 1,000partially completedunits x 90 perceni|

Labor 300equivalentunits= 1,000partially completedunits x 30 percen|

Overhead 600equivalentunits= 1,000partially completedunits x 60 percent

4.4 The Weighted Average Method

LEARNIN®BJECTIVE

1. Usefour stepsto assigrcoststo productsusingthe weightedaveragemethod.

Most companiesiseeitherthe weightedaverageor first-in-first-out (FIFO)methodto assign
coststo inventoryin a processostingenvironmentTheweightedaveragemethodincludescosts
in beginninginventoryandcurrentperiodcoststo establisranaveragecostperunit. Thefirst-in-
first-out (FIFO) methodkeepsbeginninginventorycostsseparatérom currentperiodcostsand
assumeshatbegiminginventoryunitsarecompletedandtransferredut beforethe units started

duringthe currentperiodarecompletedandtransferrecut. We focuson theweightedaverage
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approacthereandleavethe discussiorof the FIFO methodto moreadvancedostaccounting

textbooks.

Question:Theprimary goal statedin and, and continuedn this chapter,is to assignproduct
coststo products.In a processcostingsystentgostperequivalentunit is thetermusedto
describethe averageunit costfor eachproduct.How is the concepf costper equivalentunit
usedto assigncoststo (1) completedunitstransferredout and (2) unitsstill in work-in-process

(WIP) inventoryat theendof the period?

Answer:Costsareassignedo completedunitstransferrecut andunits in endingWIP
inventoryusingafour-stepprocessWe list thefour stepsin thefollowing andthenexplainthem

in detail. Reviewthesestepscarefully.

Step 1. Summarizethe physical flow of units and computethe equivalent units for direct
materials, direct labor, and overhead.

Step2. Summarizethe coststo be accountedfor (separatedinto direct materials, direct

labor, and overhead).

Step 3. Calculate the costper equivalentunit.

Step4. Usethe costper equivalentunit to assigncoststo (1) completedunits transferred

out and (2) units in ending WIP inventory.

The Four Key Steps of Assigning Costs

RecallthatDeskProducts)nc., hastwo departmeni& AssemblyandFinishing.Althoughthis
chapterfocuseson the Assemblydepartmentthe Finishingdepartmentvould alsousethe four
stepsto determingproductcostsfor completedunitstransferrecout andendingWIP

inventory.presentmformationfor the Assemblydepartmenat DeskProductdor the monthof

May. Reviewthis informationcarefullyasit will beusedto illustratethe four key steps.

Table 4.2 Production Information for DeskP r o d uAssemsbfy Department

AssemblyDepartmentd Month of May
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AssemblyDepartmentd Month of May

I The company had 3,000 units in beginning WIP inventory; all were completed and transferred out during May.

ﬂ During May, 6,000 units were started. Of the 6,000 units started:

O 1,000 units were completed and transferred out to the Finishing department (100 percent complete with respectto direct materials,
direct labor, and overhead); thus 1,000 unit s werestarted and completed during May.

O 5,000 units were partially completed and remained in ending WIP inventory on May 31 (60 percent complete for direct materials, 30

percent complete for direct labor, and 30 percent complete for overhead, which is applied basedon direct labor hours).

9 Costsin beginning WIP inventory totaled $161,000 (= $95,000 in direct materials + $40,000 in direct labor + $26,000 in overhead).

I Costsincurred during May totaled $225,000 (= $115,000in direct materials + $70,000 in direct labor + $40,000 in overhead).

Question:Costsfor the Assemblyepartmentotaled$386,000f/or the monthof May ($386,000
= $161,000n beginningWIP inventory+ $225,000ncurredduring May). How muchof the
$386,000shouldbeassignedo (1) completedunitstransferredout to the Finishingdepartment
and(2) unitsremainingin the AssemblylepartmenendingWIP inventory?

Answer:L e tugethefour key stepsasfollows to answerthis question.

Step 1. Summarizethe physical flow of units and compute the equivalent units for direct

materials, direct labor, and overhead.

This stepusesthe basiccostflow equationpresentedh to identify the physicalflow of units(the

basiccostflow equationappliesto costsandtounits):

Beginningbalance Transferdan(BB)+(TI)units to beaccountedor==Transfersout + EndingbalancéT O)+(EB)units accountedor

Question:Whatare thetwo categorieusedto summarizedhe physicalflow of units?

Answer:Thefirst categoryunitsto beaccountedor, includesthe beginningbalancg(BB) and
transferan (T1). Theseconcdcategoryunitsaccountedor, includesthe endingbalancg EB) and
transfersout (TO). As you canseefrom the previousequationunitsto beaccountedor must
equalunitsaccountedor. Hereis how it looksfor the Assemblydepartmenfor the monthof

May:
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BB+TI=TO +EB

*This information is usedin the physical units column of .

This stepshowsthat3,000unitswerein WIP inventoryon May 1 and6,000unitswerestarted
duringMay. Thus9,000units mustbe accountedor. These9,000unitswill endup in oneof two
placeseithercompletedandtransferredut (to the Finishingdepartmentpr not completedand
thereforein endingWIP inventory.The previousscheduleshowsthat4,000unitswere
completedandtransferredut (3,000from beginningWIP inventoryand1,000from the units

startedandcompletedduringthe month),and5,000unitsremainin endingWIP inventory.

Question:Basedon the previousinformationfor DeskProducts,Inc., we nowknowthat 4,000
unitswerecompletedandtransferredout,and5,000unitswerein endingWIP inventoryat the

endof May. How do we convertthis informationinto equivalentunits?

Answer:Theunitsaccountedor (4,000transferrecoutand5,000in endingWIP inventory) must
be convertednto equivalentunitsfor directmaterialsdirectlabor,andoverheadasshownin .
The4,000unitstransferrecbut are 100 percentcompletefor directmaterialsdirectlabor,and
overheadotherwise theywould not betransferredut), which resultsin equivalentunits
matchingthe physicalunits. However,the5,000unitsin endingWIP inventoryareat varying
levelsof completionfor directmaterialsdirectlabor,andoverheadandmustbe convertednto
equivalentunitsusingthefollowing formula(asdescribecearlierin the chapter):
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Equivalentunits = Numberof physicalunits x Percentagef completion

Laterin step3, we will useequivalentunitinformationfor the Assemblydepartmento calculate

the costperequivalentunit.

Figure 4.4 Flow of Units and Equivalent Unit Calculations for DeskP r o d uAssersbfy Department

a This column represents actual physical units accounted for before converting to equivalent units.

b Equivalent units = Number of physical units x Percentage of completion. Units completed and transferred out are 100
percent complete. Thus equivalent units are the same as the physical units. (Information is from .)

¢ Equivalent units = Number of physical units x Percentage of completion. For direct materials, 3,000 equivalent units =
5,000 physical units x 60 percent complete; for direct labor and overhead, 1,500 equivalent units = 5,000 physical units x

30 percent complete. (Information is from .)

Step2. Summarizethe coststo be accountedfor (separated into direct materials, direct

labor, and overhead).

Question:How do we summarizehe coststhat are usedto calculatethe costper equivalent

unit?

Answer:Thetotal coststo beaccountedor includethe costsin beginningWIP inventoryand
the costsincurredduringthe period.showsthesecostsfor the AssemblydepartmentNoticethat

the costsareseparatedhto directmaterialsdirectlabor,andoverhead.
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Figure 4.5 Summary of Coststo Be Accounted for in DeskP r o d uAssersbfy Department

a Information is from .
Showsthatcoststotaling$386,000mustbe assignedo (1) completedunitstransferrecbutand
(2) unitsin endingWIP inventory.

Step 3. Calculate the costper equivalentunit.

Question:Wenow havethe costs() and equivalentunits () neededo determinehe costper
equivalentunit for direct materials,directlabor, andoverhead.Hovdo we usethis information
to calculatethe costper equivalentunit?

Answer:Theformulato calculatethe costperequivalentunit usingthe weightedaverage

methodis asfollows:

KeyEquation

Costperequivalentunit=Costsin beginningWIP + CurrentperiodcostsEquivalentinits completecandtransferrecbut + Equivalentunit
sin endingWIP

In summarythe sameformulais asfollows:

Costperequvalentunit=Total coststo beaccountedor*Total equivalentunitsaccountedor**

*From the bottom of .

**From the bottom of .

Presentshe costperequivalentunit calculationfor DeskP r o d Asseémblydepartment.

Figure 4.6 Calculation of the Costper Equivalent Unit for DeskP r o d uAssersbfy Department

Saylor.org
219



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

a Information is from .

b Information is from .

Thecostperequivalentunit is calculatedor directmaterialsdirectlabor,andoverheadSimply
divide total coststo be accountedor by total equivalentunitsaccountedor. It is importantto
notethattheinformationshowninallows managerso carefullyassesshe unit costinformation
in the Assemblydepartmentor directmaterialsdirectlabor,andoverheadWe discusghis

further laterin thechapter.

Step4. Usethe costper equivalentunit to assigncoststo (1) completedunits transferred

out and (2) units in ending WIP inventory.

Question:Recallour primary goal of assigningcoststo completedunitstransferredout and to
unitsin endingWIP inventory.How do we accomplistthis goal?

Answer:Costsareassignedy multiplying the costperequivalentunit (shownin ) by the
numberof equivalentunits (shownin ) for directmaterialsdirectlabor,andoverheadshows

how thisis done.

Figure 4.7 Assigning Coststo Products in DeskP r o d uAssersbfy Department
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Costs assigned to units transferred out
cwnasﬂgndengWMm
Total costs accounted for

a Thetotal costassigned to units transferred out equals the cost per equivalent unit times the number of equivalent units.
For example, the costassigned to direct materials of $120,000 = 4,000 equivalents units () x $30 per equivalent unit ().
b Thetotal costassigned to units in ending inventory equals the cost per equivalent unit times the number of equivalent
units. For example, the cost assigned to direct materials of $90,000 = 3,000 equivalent units () x $30 per equivalent unit
0

¢ This must match total coststo be accounted for shown in . Although not an issuein this example, rounding the cost per

equivalent unit may causeminor differences between the two amounts.

Showsthattotal costsof $248,000areassignedo unitscompletedandtransferrecut andthat

$138,000n costsareassignedo endingWIP inventory.

Oncompletionof step4, it is importantto reconcilethetotal coststo be accountedor shownat
the bottomof with thetotal costsaccountedor shownatthe bottomof. Thetwo balancesnust
match(notethatsmalldiscrepanciemayexistdueto roundingthe costperequivalentunit). This

reconciliationrelatesbackto the basiccostflow equationasfollows:

Beginningbalance Transferdn(BB)+(TI)Coststo beaccountedor($386,0009==Transfersout + EndingbalancéT O)+(EB)Costsaccountedor($386,0
00**)

**Erom .

**Erom .

Althoughtheexamplesn this chaptethavebeencreatedn away thatminimizesrounding
errors,alwaysroundthe costperequivalentunit calculationsn step3 to the nearesthousandth
(e.q.,if thecostperequivalentunitis $2.3739roundthis to $2.374ratherthanto $2). Although
roundingdifferencesstill mayoccur,thiswill minimizethesizeof roundingerrorswhen

attemptingto reconcilecoststo beaccountedor (step2) with costsaccountedor (step4).
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Journalizing Costs Assigned to Units Completed and Transferred

Question:Oncethefour-stepprocesss complete a journal entry mustbe madeto recordthe
transferof costsout of the Assemblylepartmenandinto the FinishingdepartmentHow dowe

recordthe costsassociatedvith unitscompletedandtransferredout?

Answer:At DeskProducts)nc., 4,000units weretransferredrom the Assemblydepartmento
the FinishingdepartmentCoststotaling $248,000vereassignedo theseunitsasshownin . The

journalentryto recordthis attheendof May is asfollows:

WIP-inventory—finishing
WIP inventory—assembly 248,000

(Notethatthis wasjournal entrynumberfour, presentedavithout dollaramountsearlierin the

chapter.)

Showstheflow of coststhroughthework-in-processnventoryT-accountfor the Assembly
departmentNotethatfour key stepswereperformedor the Assemblydepartmento determine
the costsassignedo (1) completedunitstransferredutto the Finishingdepartmen{$248,000)
and(2) unitsin A s s e mWIP jnéestory($138,000) Both amountsarehighlighted.

Figure 4.8 Flow of Coststhrough the Work-in-Processinventory T-Account of DeskProdu ¢ tAssémbly Department
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Businessn Action4.4
The Production Processfor He r s h eChatdate
Hershey Foods Corp. is bestknown for its chocolate products, including brands like Almond Joy,He r s h eissesand

R e e sheedrss. h eprodusts are sold in more than 90 countries worldwide. According to Hershey , more than 80 million

Kiss-shaped products are made every day!
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Severalsequential stagesof production are required to produce chocolate at Hershey :

1. Fermentation. Cocoabeansare placedin large heapsfor one weekto allow the cocoaflavor to develop.

2. Roasting. The cocoabeansare roasted at very high temperatures.

3. Hulling. A hulling machine separatesthe shell from the inside of the bean (called the nib).

4. Milling. The nibs are ground into chocolate liquor (a liquid with a pure chocolate flavor that contains no alcohol).

5. Mixing. The chocolate liquor is mixed with cocoabutter, sugar,and milk. This mixture is dried into a brown powder,
called chocolate crumb, and processedinto chocolate paste.

6. Moldin g. Machines are usedto fill more than 1,000 molds per minute with chocolate. The chocolateis then chilled to
form solid candy.

7. Packaging. The candy is wrapped, packaged,and ready to be shipped.

Hershey likely usesa processcosting systemsince it producesidentical units of product in batchesemploying a consistent

process. Processcosting systemsrequire the use of work-in-processinventory accountsfor eachprocess.

Thus Hershey would track production costsusing separatework-in-processinventory acoounts for each stage of

production.

Source:He r s h efyHbsnPea g bttp:Bwww.hersheys.com .
KEYTAKEAWAYS

i Fourstepsare usedto assigrproductcoststo (1) completedunits transferredout and (2) units in work-in-processinventory
at the endof the period.
I Thefour-stepprocessmustbe performedfor eachprocessinglepartmentandresultsin ajournalentry to recordthe costs

assignedo unitstransferredout.

REVIEWPROBLEM .4

KelleyPaintCompanyusesthe weightedaveragemethodto accountfor costsof production.Kelleymanufacturesasepaintin
two separatedepartments Mixingand PackagingThefollowinginformationis for the Mixingdepartmentfor the month of
March.

9 Atotal of 40,000units (measuredin gallons)were in beginningWIPinventory.All were completedandtransferredout during

March.

9 Atotal of 70,000units were startedduringMarch. Of the 70,000units started,
0 20,000unitswere completedandtransferredout to the Packaginglepartment (100percentcompletewith respectto
direct materials,directlabor,andoverhead)and
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9 Costsin beginningWIPinventorytotaled $229,000(=$98,000in direct materials+ $41,000in direct labor +$90,000in
overhead).
9  CostsincurredduringMarchtotaled $165,000(=$70,000in direct materials+ $35,000in direct labor + $60,000in overhead).
Required:
a. Usethe four keystepsto assigncoststo units completedandtransferredout andto unitsin endingWIPinventoryfor
the Mixingdepartment.
b. Preparethe journalentry necessarat the end of Marchto recordthe transferof costsassociatedvith units completedand

a.

0 50,000units were partiallycompletedandremainedin endingWIPinventoryon March31 (90 percentcompletefor
directmaterials,70 percentcompletefor directlabor,and 30 percentcompletefor overheadwhichis appliedbased

on machinehours).

transferredto the Packaginglepartment.

Solutionto ReviewProblem4.4

Thefour stepsare asfollows:
Stepl. Summarizethe physicalflow of units and computethe equivalentunits for direct materials,direct labor, and

overhead.

ety :

Ui satet daxy Nty
Todod ot b B st el e

#60,000units =40,000from beginningWIPinventory+ 20,000startedand completedin March.
b Thiscolumnrepresentsactual physicalunits accountedfor beforeconveting to equivalentunits.
° Equivalenunits = numberof physicalunits x percentageof completion.Unitscompletedandtransferredout are 100 percent

complete.Thusequivalentunits are the sameasthe physicalunits.
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4 Equivalenunits = numberof physcal units x percentageof completion.Fordirectmaterials,45,000equivalentunits = 50,000physical
units x 90 percentcomplete;for directlabor, 35,000equivalentunits = 50,000physicalunits x 70 percentcomplete;for overhead,
15,000equivalentunits =50,000physicalunits x 30 percentcomplete.

Step2. Summarizethe coststo be accountedfor (separatedinto direct materials,direct labor, and overhead).

€ Informationis given.

Step3. Calculatethe costper equivalentunit.

Step4. Usethe cog per equivalentunit to assigncoststo (1) completedunits transferred out and (2) units in ending

WIPinventory.

Totalcostsassignedo unitstransferredout equalsthe costper equivalentunit timesthe numberof equivalentunits. Forexample,
codgs assignedor directmaterialsof $96,000= 60,000equivalentsunits (from step1) x $1.60per equivalentunit (from step3).

9 Total costsassignedo endingWIPinventoryequalsthe costperequivalentunit timesthe numberof equivalentunits. Forexample,
costsassignedor directmaterialsof $72,000= 45,000equivalentunits (from step1) x $1.60per equivalentunit (from step3).

" Thismustmatchtotal coststo be accountedor in step2, asshownin the following:

Beginningbalancet Transferan(BB)+(TI)coststo beaccountedor(394,000romstep2)==Transfersout + Endingbalanc€TO)+(EB)costsaccountedor($394,000tom step4)

b. Asshownin step4, $264,000in total costsare assignedo units completedandtransferredout. Theentry to record

thisis asfollows:
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4.5 Preparinga ProductionCostReport
LEARNIN@BJECTIVE

1. Prepareaproductioncostreport for a processinglepartment.

Question:Theresultsof the four keystepsare typically presentedn a productioncostreport.
Theproductioncostreportsummarizeshe productionand costactivity within a departmentor a
reporting period.It is simplya formal summaryof thefour stepsperformedo assigncoststo
unitstransferredout andunitsin endingwork-in-procesgWIP) inventory. Whatdoesthe

productioncostreportlook like for the Assemblylepartmentt DeskProducts,Inc.?

Answer:The productioncostreportfor the monthof May for the Assemblydepartmenappears
in Figure4.9"ProductionCostReportfor DeskP r o d AssémblyDepartment”Noticethat
eachsectionof thisreportcorrespondsvith oneof thefour stepsdescribedearlier.We provide
referenceso thefollowing illustrationssoyou canreviewthe detail supportingcalculations.

Figure 4.9 Production CostReport for DeskP r o d uAssersbfy Department
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a Total coststo be accounted for (step 2) must equal total costsaccounted for (step 4).
» Data are given.
« This section comesfrom Figure 4.4 "Flow of Units and Equivalent Unit Calculations for Desk

P r o d uAssemsbfy Department” .
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¢ This section comesfrom Figure 4.5 "Summary of Coststo Be Accounted for in DeskPr oduct s 6
Assembly Department” .

e This section comesfrom Figure 4.6 "Calculation of the Costper Equivalent Unit for Desk

P r o d uAssersbfy Department” .

t This section comesfrom Figure 4.7 "Assigning Coststo Products in DeskP r o d uAssersbfy

Department"” .
How Do Managers Use Production Cost Report Information?

Question:Althoughthe productioncostreport providesinformationneededo transfercosts
from oneaccountto another,managersalsousethis report for decisionmakingpurposesWhat

importantquestiongcanbe answeredisingthe productioncostreport?
Answer:A productioncostreporthelpsmanageranswerseveraimportantquestions:

How muchdoesit costto produceeachunit of productfor eachdepartment?
Which productioncostis the highesé directmaterialsdirectlabor,or overhead?
Wherearewe havingdifficultiesin the productionprocess™ anyparticular
departments?

1 Arewe seeinganysignificantchangesn unit costsfor directmaterialsdirectlabor,or
overhead? so,why?
How manyunitsflow througheachprocessinglepartmeneachmonth?
Are improvementsn the productionprocesseingreflectedin the costperunit from one
monthto the next?

M1 Bewareof Fixed Costs

Question:Whymightthe per unit costdataprovidedin the productioncostreport be

misleading?

Answer:Whenusinginformationfrom the productioncostreport,managersnustbe carefulnot
to assumehatall productioncostsarevariablecosts.The CEO of DeskProducts)nc., Ann
Watkins,wastold thatthe Assemblydepartmentostfor eachdesktotaled$62 for the monthof

May (from Figure 4.9 "ProductionCostReportfor DeskP r o d Assémbl{Department,'step
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3). However,if thecompanyproducesnoreor fewerunitsthanwereproducedn May, the unit
costwill changeThisis becausehe $62 unit costincludesbothvariableandfixed costs
(seeChapters "How Do Organizationgdentify CostBehaviorPatterns?for adetailed
discussiorof fixed andvariablecosts).

Assumedirectmaterialsanddirectlaborarevariablecosts.In the Assemblydepartmentthe
variablecostsperunit assocatedwith directmaterialsanddirectlaborof $50 (= $30direct
materialst $20directlabor)will remainthe sameregardles®f thelevel of productionwithin
therelevantrange However theremainingunit productcostof $12 associateavith overhead
mustbeanalyzedurtherto determingheamountthatis variable(e.g.,indirectmaterials)yand
theamountthatis fixed (e.g.,factoryrent). Managersnustunderstandhatfixed costsper
unit will changedependingon thelevel of production.More specifcally, Ann Watkinsmust
understandhatthe $62 unit costin the Assemblydepartmenprovidedin the productioncost
reportwill changedependingon thelevel of productionChapter5 "How Do Organizations
Identify CostBehaviorPatterns?providesa detaiked presentatiorf how costinformationcan
be separatedhto fixed andvariablecomponentdor the purposeof providingmanagersvith

moreusefulinformation.

KEYTAKEAWAY

9 Thefour keystepsof assigningoststo units transferredout andunits in endingWIPinventoryare formally presentedin a
productioncostreport. Theproductioncostreport summarizeghe productionand costactivity within a processing
departmentfor areporting period. A separatereport is preparedfor eachprocessinglepartment.Raindingthe costper
equivalentunit to the nearestthousandthwill minimizeroundingdifferenceswhenreconcilingcoststo be accountedfor in

step 2 with costsaccountedfor in step4.
ComputerApplication

Using Excelto Prepare a Production CostReport

Managers typically usecomputer software to prepare production costreports. They do sofor severalreasons:

9 Oncethe format is established, the template can be used from one period to the next.

9  Formulas underlie all calculations, thereby minimizing the potential for math errors and speedingup the process.
i Changescan be made easily without having to redo the entire report.
)l

Reports can be easily combined to provide a side-by-side analysis from one period to the next.
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Review Figure 4.9 "Production CostReport for DeskP r o d uAssemnsbfy Department" and then askyourself: i H ocan| use
Excelto help prepare this r e p o Ansves will vary widely depending on your experiencewith Excel. However, Excel has a
few basic features that can make the job of creating a production costreport easier. For example, you can use formulas to
sum numbers in a column (note that eachof the four stepspresentedin Figure 4.9 "Production CostReport for Desk

P r o d uvAssemsbfy Department” has column totals) and to calculate the cost per equivalent unit. Also you can establish a
separateline to double-checkthat

I the units to be accounted for match the units accounted for ; and

I the total coststo be accounted for match the total costsaccounted for.

For those who want to add more complex features, the basic data (e.g., the datain Table 4.2 "Production Information for
DeskP r o d uAssersby Department") can be entered at the top of the spreadsheetand pulled down to the production cost
report where necessary.

An example of how to use Excel to prepare a production costreport follows. Notice that the basic data are at the top of the
spreadsheet,and the rest of the report is driven by formulas. Each month, the data at the top are changedto reflect the

current mo n t dciivisy, and the production costreport takes care of itself.
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A B | € D E F G H | I s K| L
[ 5 Data Entry Section —
2 | |Unit Information Percent Complete
Units
(board Direct Direct
38 feet) materials  labor  Overhead
4 | |Units in beginning WIP Inventory (all completed this period) 3,000 n/a nia nia This is where the
5 Units started and completed during the pariod 1.000 100% 100% 100% data is entered for
: 5 - 5 o o o
7(;7 Units started and partially completed during the period 5.000 80% 30% 30% each period.
Direct Direct
8 Cost Information materials  labor  Overhead
9 | |Costs in beginning WIP Inventory $85.000 §40.000 §26.000
10 | [Costs incurred during the period $115.000 S70.000 $40.000
11 =
1z
13 Desk Products Incorporated 2 —
14 Assembly Department Production Cost Report
15 Month Ending May 31
16 | 'Step1: Summary of Physical Units and Equivalent Unit Calculations
Physical
17 Units to be accounted for Units
18 Units in beginning WIP Inventory 3,000
19 Units started during the period 6.000
20 Total units to be accounted for 9.000
21
2z __ EquivalentUnits
Physical Direct Direct
a3 Units accounted for Units  materials  labor  Overhead
249 Units completed and transferred out 4,000 4,000 4,000 4,000
25 Units in ending WIP Invento 5.000 3.000 1.500 1.500 P, .
26 |  Totalunits A 9.000 __7.000 5500 __ 5.500 This is the production
27 | check: total units to be accounted for = total units accounted for? If so, amount = 0 —-> 0 cosll report. No déla
28 | 'step 2: Summary of Costs to be Accounted for entry is necessary since
55 & ’ DireclI E’Ji[)ecl e B allinformation is driven
osts to be accounted for materials abor verhea otal
30 Costs in beginning WIP Inventory $95.000 540,000 $26.000 $161.000 A fcrurites sl comey
31 Costs incurred during the period 115000 70.000 _ 40.000 225000 from the data entry
32 Total costs to be accounted for $210.000 $110.000 $66.000 $386.000 section above.
33 check: total costs fo be accounted for = total costs accounted for? If so, amount = $0 ——> $0
34| Step 3: Calculation of Cost per Equivalent Unit - o ) )
Direct Direct
£35¢ materials _ labor  Overhead  Total
36 Total costs to be accounted for (a) §210.000 $110,000 $66.000
B% Total equivalent units accounted for (b) 7,000 5.500 5.500
38 Cost per equivalent unit {a) / (b} 830 §20 812 $62
39
40 | Step4: Assign Costs to Units Transferred Out and Units in Ending WIP Inventory
Direct Direct
41 materials  labor  Overhead  Total
42 Costs assigned to units transferred out $120.000 S80.000 S$48.000 $248000
43 Costs assigned to ending WIP Inventory 90,000 30,000 18,000 _ 138.000
44 Total costs accounted for $386.000
45 | —

REVIEWPROBLEM .5

Usingthe informationin Note 4.24"ReviewProblem4.4", preparea productioncostreport for the Mixingdepartmentof
KelleyPaintCompanyfor the month endedMarch31. (Hint: Youhavealreadycompletedthe four keystepsin Note 4.24
"ReviewProblem4.4". Simplysummarizethe informationin a productioncostreport asshownin Figure4.9 "ProductionCost

Reportfor Deski NP R d=demblDepartment’)

Solutionto ReviewProblem4.5

(Seesolutionsto Note 4.24"ReviewProblem4.4" for detailedcalculations.)

SaylorURLhttp://www.saylor.org/books Saylor.org
) 231



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

ENDOFRCHAPTEERXERCISES

Questions
1. Whichtypesof companiesusea processcostingsystemto accountfor productcosts?Provideat leastthree examplesof
productsthat would require the useof a processcostingsystem.
2. Describethe similaritiesbetweena processcostingsystemanda job costingsystem.
3. Describethe differencesbetweena processcostingsystemanda job costingsystem.

4. ReviewNote4.4"Businessn Action4.1" Whatare the three stagesof productionat CocaColg andwhat accountis usedto

track productioncostsfor eachstage?
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5. Whataretransferredin cost®

6. ReviewNote4.9"Businessn Action4.2" Whyisit likelythat Wrigleyusesa processcostingsystemrather than ajob costing
system?

7. Explairthe differencebetweenphysicalunits and equivalentunits.

8. Explainthe conceptof equivalentunits assuminghe weightedaveragemethodis used.

9. Explainwhy direct materials,directlabor,and overheadmight be at different stagesof completionat the end of areporting
period.

10. ReviewNote 4.14"Businessn Action4.3"Whydo collegesconvertthe actualnumberof studentsattendingschoolto afull-
time equivalentnumberof students?

11. Describethe four keystepsshownin a productioncostreport assuminghe weightedaveragemethodis used.

12. Whattwo importantamountsare determinedin step4 of the productioncostreport?

13. Describethe basiccostflow equationandexplainhow it is usedto reconcileunitsto be accountedfor with units accounted
for.

14. Describethe basiccostflow equationandexplainhow it is usedto reconcilecoststo be accountedfor with costsaccounted
for.

15. ReviewNote 4.22"Businessn Action4.4" Describehe lasttwo stagesof the productionprocessat Hershey

16. Howdoesacompanydeterminethe numberof productioncostreportsto be preparedfor eachreporting period?

17. Whatisa productioncostreport, andhow is it usedby management?

18. Explainhow the costper equivalentunit might be misleadingo managersparticularlywhena significantchangein

productionis anticipated.

BriefExercises
19. ProductCoging at DeskProducts,Inc. Referto the dialoguepresentedat the beginningof the chapter.
Required:
a. Whywasthe owner of DeskProductsnc.,concernedaboutthe Assemblydepartmentproductcostof eachdesk?
b. Whatdid the accountant JohnFuller,promise by the end of the week?
JobCostingVersusProces<Costing.Foreachfirm listedin the following, identify whether it would usejob costing
or processcosting.
1. Chewinggummanufacturer

2. Customautomobilerestorer
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3. Faciakissuemanufacturer

4. Accountingservicesprovider

5. Electricakervicegprovider

6. Poolbuilder

7. Cereaproducer

8. Architecturaldesignprovider

Proces<CostingJournalEntries.Assumea companyhastwo processinglepartments MoldingandPackaging.
Transactiongor the month are shownasfollows.
1. TheMoldingdepartmentrequisitioneddirect materialstotaling $2,000to be usedin production.

2. Directlaborcoststotaling $3,500were incurredin the Molding department,to be paid the nextmonth.

3. Manufacturingoverheadcostsappliedto productsin the Moldingdepartmenttotaled $2,500.

4. Thecostof goodstransferredfrom the Molding departmentto the Packaginglepartmenttotaled $10,000.

5. Manufacturingoverheadcostsappliedto productsin the Packaginglepartmenttotaled $1,800.

Required:
Preparegjournalentriesto recordtransactionsl through5.

CalculatingequivalentUnits. Completethe requirementsfor eachitem in the following.
1. Auniversityhas500studentsenrolledin classesEachstudentattendsschoolon a part-time basis.Onaverage,
eachstudenttakesthree-quartersof a full load of classesCalculatehe numberof full-time equivalentstudents(i.e.,
calculatethe numberof equivalentunits).

2. Atotal of 10,000units of productremainin the Assemblydepartmentat the end of the year.Directmaterialsare 80
percentcompleteanddirectlaboris 40 percentcomplete.Calculatehe equivalentunits in the Assemblydepartment
for direct materialsanddirectlabor.

3. Alocalhospitalhas60 nursesworkingon a part-time basis.Onaverage gachnurseworkstwo-thirds of a full load.
Calculatethe numberof full-time equivalentnurses(i.e., calculatethe numberof equivalentunits).

4. Atotal of 6,000units of productremainin the Quality Testingdepartmentat the end of the year. Directmaterialsare
75 percentcompleteanddirect laboris 20 percentcomplete.Calculatehe equivalentunitsin the Quality Testing
departmentfor direct materialsanddirectlabor.

CalculatingCostper EquivalentUnit. Thefollowinginformation pertainsto the Finishingdepartmentfor the month

of June.
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Direct Materials | Direct Labor | Overhead
Total coststo be accountedor $100,000 $200,000 $300,000
Total equivalentunitsaccountedor | 10,000units 8,000units 8,000units

Required:

Calculatethe costper equivalentunit for direct materials,directlabor, overhead,andin total. Showyour
calculations.
AssigningCoststo CompletedUnits andto Unitsin EndingWIPInventory. Thefollowinginformationis for the

Paintingdepartmentfor the month of January.

Direct Materials | Direct Labor | Overhead
Costperequivalentunit $2.10 $1.50 $3.80
Equivalentunitscompletedandtransferrecbut | 3,000units 3,000units | 3,000units
Equivalentunitsin endingWIP inventory 1,000units 1,200units | 1,200units

Required:
a. Calculatethe costsassignedo units completedandtransferredout of the Paintingdepartmentfor direct materials,
directlabor,overhead,andin total.
b. Calculatehe costsassignedo endingWIPinventoryfor the Paintingdepartmentfor direct materials,directlabor,

overheadandin total.

ExercisesSetA
25. AssigningCoststo Products:Weighted AverageMethod. Sydney)nc.,usesthe weightedaveragemethod for its
processcostingsystem.TheAssemblydepartmentat Sydney)nc.,beganApril with 6,000unitsin work-in-process
inventory,all of whichwere completedandtransferredout during April. Anadditional8,000units were started during
the month, 3,000 of whichwere completedandtransferredout during April. Atotal of 5,000units remainedin work-

in-processnventoryat the end of Aprilandwere at varyinglevelsof completion,asshownin the following.

Directmaterials| 40 percentcomplete|

Directlabor 30 percenttomplete]

Overhead 50percenttomplete|

26. Thefollowingcostinformationisfor the Assemblydepartmentat Sydney/nc.,for the month of April.
Total

Direct Materials | Direct Labor | Overhead

BeginningWIP inventory $300,000 $350,0000 $250,000 $900,00Q
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Incurredduringthe month $180,000 $200,000 $170,000 $550,000

27. Required:

a. Determinethe unitsto be accountedfor and units accountedfor; then calculatethe equivalentunits for direct
materials,directlabor,and overhead.(Hint: Thisrequiresperformingstep 1 of the four-step process.)

Calculatethe costper equivalentunit for direct materials,directlabor,and overhead.(Hint: Thisrequiresperforming
step2 andstep 3 of the four-step process.)

Assigrroststo unitstransferredout andto unitsin endingWIPinventory.(Hint: Thisrequiresperformingstep4 of the
four-stepprocess.)

Confirmthat total coststo be accountedfor (from step 2) equalstotal costsaccountedfor (from step4). Note that
minor differencesmayoccurdueto roundingthe costper equivalentunit in step 3.

Explairthe meaningof equivalentunits.

ProductionCostReport: Weighted AverageMethod. Referto Exercise5. Preparea productioncostreport for Sydney,
Inc.,for the month of April usingthe format shownin Figure4.9 "ProductionCostReportfor Deskt N2 R d=3ambiy

Department".

Proces<LCostingJournalEntries.SilvaPipingCompanyproducesPVipingin two processilg departments
Fabricationand PackagingTransactionsor the month of Julyare shownasfollows.
1. Directmaterialstotaling $15,000are requisitionedand placedinto productiort $7,000for the Fabrication

departmentand$8,000for the Packaginglepartment.

2. Directlabor costs(wagespayable)are incurredby eachdepartmentasfollows:

Fabrication| $4,500

Packaging | $6,700

3. Manufacturingoverheadcostsare appliedto eachdepartmentasfollows:

Fabrication| $20,000|

Packaging | $14,000
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4. Productswith acostof $22,000aretransferredfrom the Fabricationrdepartmentto the Packaginglepartment.
Productswith a costof $35,000are completedandtransferredfrom the Packaginglepartmentto the finishedgoods

warehouse.

6. Productswith a costof $31,000are soldto customers.

Required:
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1. Prepargournalentriesto recordeachof the previoustransactions.

2. Ingeneralhow doesthe processcostingsystemusedhere differ from ajob costingsystem?

ExercisesSetB

28.

AssigningCoststo Products:Weighted AverageMethod. VarianCompanyusesthe weightedaveragemethodfor its
processcostingsystem.TheMoldingdepartmentat Varianbeganthe month of Januarywith 80,000unitsin work-in-
processnventory,all of whichwere completedandtransferredout duringJanuary Anadditional90,000units were
startedduringthe month, 30,0000f whichwere completedandtransferredout duringJanuaryA total of 60,000units
remainedin work-in-processnventoryat the end of Januaryandwere at varyinglevelsof completion,asshownin the

following.

Directmaterials| 80 percenttomplete|

Directlabor 90 percenttomplete|
Overhead 90 percenttomplete
29. Thefollowingcostinformationisfor the Molding departmentat VarianCompanyfor the month of January.
Direct Materials | Direct Labor | Overhead Total
BeginningWIP inventory $1,400,00d $1,100,00( $1,700,00¢ $4,200,00d
Incurredduringthe month $1,210,00¢ $ 980,000( $1,450,00¢ $3,640,00d
30. Required:

a. Determinethe unitsto be accountedfor and units accountedfor; then calculatethe equivalentunits for direct
materials,directlabor,and overhead.(Hint: Thisrequiresperformingstep 1 of the four-stepprocess.)

Calculatethe costper equivalentunit for direct materials,directlabor,and overhead.(Hint: Thisrequiresperforming
step2 andstep 3 of the four-step process.)

Assigrroststo units transferredout andto unitsin endingWIPinventory. (Hint: Thisrequiresperformingstep4 of the
four-stepprocess.)

Confirmthat total coststo be accountedfor (from step2) equalstotal costsaccountedfor (from step4). Note that
minor differencesmayoccurdueto roundingthe costper equivalentunit in step 3.

Explainthe meaningof equivalentunits.

ProductionCostReport: Weighted AverageMethod. Referto Exercise28. Preparea productioncostreport for Varian

Companyfor the month of Januaryusingthe format shownin Figure4.9"ProductionCostReportfor Deski N R é=3amial

Department”.
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Proces<CostingJournalEntries.WestsideChemicalproducespaint thinner in three processinglepartments

Mixing, Testingand PackagingTransactiongor the month of Septemberare shownasfollows.

1. Directmateriaktotaling $80,000are requisitionedand placedinto productiort $60,000for the Mixing

department,$11,000for the Testingdepartment,and$9,000for the Packaginglepartment.

2. Directlabor costs(wagespayable)incurredby eachdepartmentare asfollows:
Mixing $35,000|
Testing | $25,000]
Packaging $18,000]

3. Manufacturingoverheadcostsare appliedto eachdepartmentasfollows:
Mixing | $17,500
Testing | $12,500
Packaging $ 6,000

4. Productswith acostof $55,000aretransferredfrom the Mixing departmentto the Testingdepartment.

5. Productswith acostof $86,000are transferredfrom the Testingdepartmentto the Packaginglepartment.

6. Productswith acostof $100,000are completedandtransferredfrom the Packaginglepartmentto the finishedgoods

warehouse.

7. Productswith acostof $81,000are soldto customers.

Required:

h. Preparejournalentriesto recordeachof the previoustransactions.

i.  Ingeneralhow doesthe processcostingsystemusedhere differ from ajob costingsystem?

Problems

31. ProductionCostReport: WeightedAverageMethod. CalvinChemicalCompanyproducesa chemicalusedin the

productionof siliconwafers.CalvinChemicalisesthe weightedaveragemethodfor its processcostingsystem.The

Mixingdepartmentat CalvinChemicabeganthe month of Junewith 5,000units (gallons)n work-in-processnventory,

all of whichwere completedandtransferredout duringJune.Anadditional 15,000 units were startedduringthe

month, 11,0000f whichwere completedandtransferredout duringJune Atotal of 4,000units remainedin work-in-

processnventoryat the end of Juneandwere at varyinglevelsof completion,asshownin the following.

Directmaterials| 60 percenttomplete|

Directlabor

40 percentcomplete]
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Overhead 40 percenttomplete|

32. Thecostinformationis asfollows:

SE8

34. Costsn beginningwork-in-processnventory
Directmaterials| $8,000|

Directlabor $3,000

Overhead $2,800

35.

36. Costdncurredduringthe month
Direct materials| $21,000

Directlabor $ 8,500

Overhead $ 7,200

37. Required:

a. Preparea productioncostreport for the Mixingdepartmentat CalvinChemicalCompanyfor the month of June.

b. Confirmthat total coststo be accountedfor (from step2) equalstotal costsaccountedfor (from step4). Note that
minor differencesmayoccurdueto roundingthe costper equivalentunit in step 3.

c. Accordingo the productioncostreport, what is the total costper equivalentunit for the work performedin the
Mixingdepartment?Whichof the three productcostcomponentss the highest,andwhat percentof the total does
this productcostrepresent?

ProductionCostReport: Weighted AverageMethod. Quality ConfectiondCompanymanufactureschocolatebarsin
two processinglepartments,Mixingand Packagingand usesthe weightedaveragemethodfor its processcosting

system.Thetable that follows showsinformation for the Mixingdepartmentfor the month of March.

Unit Information (Measuredin Pounds) Mixing
Beginningwork-in-processnventory 8,000
Startedor transferredn duringthe month 230,000

Endingwork-in-processnventory:80 percentmaterials,70 percenfabor,and60 percentoverhead 6,000

CostInformation

BeginningWorkin-Procesdnventory

Directmaterials $ 3,000
Directlabor $ 1,500
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Overhead $ 2,200

Costsincurredduring the Period

Directmaterials $103,000
Directlabor $ 55,000
Overhead $ 81,000
Required:
a. Preparea productioncostreport for the Mixing departmentfor the month of March.

b. Confirmthat total coststo be accountedfor (from step2) equalstotal costsaccountedfor (from step4); minor
differencesmayoccurdueto roundingthe costper equivalentunit in step 3.

c. Accordingo the productioncostreport, what is the total costper equivalentunit for the work performedin the
Mixingdepartment? Whichof the three productcostcomponentsis the highest,andwhat percentof the total does
this productcostrepresent?

ProductionCostReportand JournalEntries:Weighted AverageMethod. Wood Products Inc.,manufactures
plywoodin two processinglepartments,Milling and Sandingand usesthe weightedaveragemethodfor its process

costingsystem.Thetable that follows showsinformation for the Milling departmentfor the month of April.

Unit Information (Measuredin Feet) Milling
Beginningwork-in-processnventory 24,000
Startedor transferredn duringthe month 110,000

Endingwork-in-processnventory:80 percentmaterials,70 percentabor,and60 percentoverheaq 32,000

CostInformation

BeginningWorkin-Processnventory

Directmaterials $ 9,000
Directlabor $ 3,000
Overhead $ 3,200

CostsIncurredduring the Period

Directmaterials $45,000|
Directlabor $14,000|
Overhead $16,000
Required:
a. Preparea productioncostreport for the Milling departmentfor the month of April.
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b. Confirmthat total coststo be accountedfor (from step2) equalstotal costsaccountedfor (from step4); minor

differencesmayoccurdueto roundingthe costper equivalentunit in step 3.

3 Forthe Milling departmentat Wood Products,Inc.,preparejournal entriesto record:
1. Thecostof direct materialsplacedinto productionduringthe month (from step2).
2. Directlabor costsincurredduringthe month but not yet paid (from step2).
3. Theapplicationof overheadcostsduringthe month (from step2).

4. Thetransferof costsfrom the Milling departmentto the Sandingdepartment(from step4).

OneStepFurther:SkiltBuildingCases
34. Internet Project: ProductionCompanyPlant Tour. Usingthe Internet, find a companythat providesa virtual tour of its
productionprocessesDocumentyour findingsby completingthe following requirements.
Required:
a. Summarizeeachstepin the productionprocess.
b.  Whichtype of costingsystem(job or process)vould you expectthe companyto use?Why?
Proces<Costingat CocaCola.Referto Note 4.4 "Businessn Action4.1".
Required:
a. Whattype of costingsystemdoesCocaColause?Explain.
b. Whatisthe purposeof preparinga productioncostreport? Whatinformation resultsfrom preparinga productioncost
report for the mixingandblendingdepartmentat CocaCole?
c. Basedonthe information provided,what is the minimumnumberof productioncostreportsthat CocaColaprepares
eachreporting period?Explain.
ProcessCostingat Wrigley. Referto Note 4.9 "Businessn Action4.2".
Required:
a. Whattype of costingsystemdoesWrigley use?Explain.
b. Whatisthe purposeof preparinga productioncostreport? Whatinformation resultsfrom preparinga productioncost
reportfor2 NA 3 P&RRagriglepartment?
c. Basedonthe information provided,what is the minimumnumberof productioncostreportsthat Wrigley prepares

eachreporting period?Explain.
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GroupActivity: Jobor Proces<CostingZormgroupsof two to four students.Eachgroupshoulddetermine
whethera processcostingor job costingsystemis mostlikely usedto calculateproduct costsfor eachitem listedin the
followingandshouldbe preparedto explainits answers.

1. Jetlinersproducedby Boeing
2. Gasolingproducedby ShellOil Company
3. Auditof Intel by Ernst& Young
4. Oreocookiesproducedby NabiscoBrands,Inc.
5. FrostedMini-Wheatsproducedby KelloggCo.
6. Constructionof suspensiorbridgein PugetSoundWashingtonpy BechtelGroup,Inc.
7. Aluminumfoil producedby Alcoa,Inc.

8. Potatochipsproducedby Frito-Lay,Inc.

Comprehensiv€ases
38. Ethics:Manipulating Percentageof CompletionEstimatesComputerTechCaporation producescomputerkeyboards,
andits fiscalyearendson December31. Theweightedaveragemethodis usedfor the O 2 Y LJI- pyo@e€sdosting
system.Asthe controller of ComputerTech youpresent5 S O S Y pr&didiioi costreport for the Assembly
departmentto the presidentof the company.TheAssemblydepartmentis the lastprocessinglepartmentbefore
goodsare transferredto finishedgoodsinventory.All 160,000units completedandtransferredout duringthe month

were soldby December31.

Theboardof directorsat ComputerTechestablisheca compensatiorincentiveplanthat includesa substantialbbonus
for the presidentof the companyif annualnet incomebefore taxesexceedss2,000,000Preliminaryfiguresshow
currentyearnet incomebefore taxestotaling $1,970,000yvhichis short of the target by $30,000.Thepresident
approacheg/ouandasksyouto increasethe percentageof completionfor the 40,000unitsin endingWIPinventoryto
90 percentfor direct materialsandto 95 percentfor direct laborand overhead Eventhoughyou are confidentin the
percentagesisedto preparethe productioncostreport, whichappearsasfollows, the presidentinsiststhat hischange

isminor andwill havelittle impacton how investorsand creditorsview the company.
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LA B | C T o el E F |G|
z Data Entry Section
~ 2 | |Unit Information Percent Compl
Direct Direct
3 Units  materials  labor  Overhead
4 Units in beginning WIP Inventory (all completed this period) 50,000 n/a n/a nia
57 Units started and completed during the period 110,000 100% 100% 100%
_6 Units started and partially completed during the period 40.000 Yo 40% 40%
7
Direct Direct
8 Cost Information materials labor Overhead
9 | |Costs in beginning WIP Inventory $80.000 $30.000 $28.000
10 | [Costs incurred during the period $210.000 $85.000 $72.000
11
12 |
13 Computer Tech Company
14 Assembly Department Production Cost Report
15 Month Ending December 31
16 | 'step 1: Summary of Physical Units and Equivalent Unit Calculations
Physical
17 Units to be accounted for Units
18 Units in beginning WIP Inventory 50.000
19 Units started during the period 150.000
20 Total units to be accounted for 200.000
21
22 Equivalent Units
Physical Direct Direct
23 Units accounted for Units  materials  labor  Overhead
24 Units completed and transferred out 160,000 160,000 160,000 160,000
E25y Units in ending WIP Inventory 40,000 24000  16.000  16.000
26 Total units accounted for 200.000 184.000 176.000 176.000
27 ___check: total units fo be accounted for = total units accounted for? If so, amount = 0 —> 1]
28 | 'Step 2: Summary of Costs to be Accounted for
Direct Direct
29 Costs to be accounted for materials labor  Overhead  Total
30 Costs in beginning WIP inventary $80.000 830,000 $28.000 $138.000
31 Costs incurred during the period 210.000 85.000 72.000 367.000
32 Total costs to be accounted for $200.000 $115.000 $100.000 $505.000
=3 check: total costs to be accounted for = tolal costs accounted for? If so, amount = $0 --—> $0
34 | 'Step 3: Calculation of Cost per Equivalent Unit : I
Direct Direct
materials labor  Overhead Total
Total costs to be accounted for {a) $290,000 $115,000 $100.000
Total equivalent units accounted for (b) 184.000 176,000 176.000
Cost per equivalent unit {a) / (b} 81.5761 80.6534 S0.5682 $2.7977
Step 4: Assign Costs to Units Transferred Out and Units in Ending WIP Inventory
Direct Direct
41 materials labor  Overhead  Total
42 Costs assigned to units transferred out $252.176 $104.544 880912 $447632
43 Costs assigned to ending WIP Inventory 37.826 10,454 9,091 57,372
44 Rounding difference 4)
45 Total costs accounted for $505.000
46
Required:
a. Why isthe presidentaskingyouto increasethe percentageof completionestimates?

b. Prepareanotherproductioncostreport for ComputerTechCompanythat includesthe LINS & A rev&ignis |Qdicate
whatimpactthe LINS & A rRofiigstivilDhiaveon costof goodssoldand on netincome(ignoreincometaxesin your
calculations).

c. Asthe controllerof the company how would you handlethe LINB & A reobiebt(Rriecessaryreviewthe
presentationof ethicsin Chapterl "What Is ManagerialAccounting?'for additionalinformation.)

Ethics:IncreasingProductionto BoostProfits. PacificSiding Inc.,producessyntheticwood sidingusedin the
constructionof residentialand commerciabuildings.Pacific{ A R Kistay@aiendson March 31, andthe weighted

averagemethodis usedfor the O 2 Y LJI pyodeSsgostingsystem.
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Financiatesultsfor the first 11 monthsof the currentfiscalyear(through February28) are well below expectationsof
managementpwners,and creditors.Halfwaythroughthe month of March,the chiefexecutiveofficer and chief
financialofficer askedthe controllerto estimatethe productionresultsfor the month of Marchin the form of a

productioncostreport (the companyonly hasone productiondepartment).Thisreport is shownasfollows.

A ] € D L I Gl
: Data Entry Section
2 Unit Information Puorcant Complete
Unies
(board Dwec Duoct
1 fout) [ Mbor Owverhead
a4 Uity i Seganeang WIP kvaniery (Al compluled iy panod) 230000 na na we
5 Ussts started and comphind dutrsg e persod 140,000 1W00% 100% 100%
? Uity staried and partially comploted dang the perod 10.000 oO% [ 30%
Dwoct Duoct
& | |Cost information materiais  labor  Owverhead
9 Conts in beginning WIP kevermoty $76.000 $50000  $150.000
{('3 Costs incurred during the panod $55.000  SYS000 $139000
12
13 Pacific Siding Incorporated
14 Preliminary Production Cost Report
1% Month Ending March 31
10| St 1 Semmary of Prysical Units and Equivalent
Prysical
17 Yotz 2o be accowied Int _Unts
8 Unins i begeniog WIP Inventory 250,000
19 Uns waned during the perd 210.000
3 Totad wsts 2 be sccoented for 450,000
21 .
2F Equivalent Units
Plysical Dwact Duoct
21 Uois ecocunted for Unis  matwias Wb Overteadg
24 Units competad e tranderad oul BODOO  FWO000 190,000 290000
5 Units » ending WP hirventory 70,000 24 000 42,000 21 000
20 Yotal urvts accounied for A450.000 418000 432000 411000
27 check tstel ursty & e accoutted kv = fol wts scoounted kr? s amound = O — ¢
20| Seep X Semmary of Costa tobe Accovmted fr
Droct Denct
2 Coaia o be pecouted bor =atorian K% %gw%:! Total
0 Costs '» bognning WIP Invertory $76.000 000 $180; 316,000
31 Costs ncued durng the pesod S5000  TH5O00 135000 264 000
3z Tl costs 10 De accounied foe $131000 5185000 $3E5000 $581000
33 check  katal coafs i be actoined Rv = dsta cosny h’\‘f,ullhd.lv“ ¥ o ameay » 50 —»
34 - 2 e oty
Ouact Dwoc
35 matorlas  labor  Overhead  Total
3% Total Cos3s 50 Do accounted for (a) $131,000 $5165000 $385.000
37 Total eguivalent unis accounted e () 416000 432000 411.000
an Comt par aguivient und (a) / {b) 1 3519 [ 13888
39
10| Step & Asxign Cosis to Un ¥
Diract DOwecy
a1 malesiah  Mbat  Overhesd  Total
42 Cuats assgned b unds tnansfared oul §$122.226 5148041 S270428 §54150)
43 Costs asmgned ko anding WP inventory L R4 15040 14 541 B
44 Rouncing afleronce N
45 Tolal coats accounted fur $581.000
44

Armedwith the preliminaryproductioncostreport for March,andknowingthat the O 2 Y LJI pfodu@ténis well
below capacity the CECand CFQdecideto produceasmanyunits aspossiblefor the lasthalf of Marcheventhough
salesare notexpectedto increaseanytime soon.Theproductionmanageristold to pushhisemployeedo getasfar as
possiblewith production,therebyincreasinghe percentageof completionfor endingWIPinventory. However,since
the productionprocesstakesthree weeksto complete,all the units producedin the lasthalf of Marchwill be in WIP
inventoryat the end of March.

Required:
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a. Explainhow the CECand CFQexpectto increaseprofit (netincome)for the yearby boostingproductionat the end

of March.

b. Usingthe followingassumptionspreparea revisedestimateof productionresultsin the form of a production
costreport for the month of March.
Assumptiondasedonthe CEGand/ C hréyaestto boostproduction
1. Unitsstartedand partially completed duringthe periodwill increaseto 225,000(from the initial estimateof
70,000).Thisis the projectedendingWIPinventoryat March31.
2. Percentagef completionestimatesfor unitsin endingWIPinventorywill increaseto 80 percentfor direct
materials,85 percentfor directlabor,and 90 percentfor overhead.
3. Costsncurredduringthe periodwill increaseto $95,000for direct materials,$102,000for directlabor,and
$150,000f0r overhead(mostoverheadcostsare fixed).
4.  Allunitscompletedandtransferredout duringMarchare soldby March31.
c. Compareyour new productioncostreport with the one preparedby the controller. Howmuchdo you expectprofit
to increaseasaresultof increasingoroductionduringthe last half of March?(lgnoreincometaxesin your
calculations.)

d. Isthe requestmadebythe CECand CFCethical?Explainyour answer.
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Chapters
How Do Organizations ldentify Cost Behavior Patterns?

Eric Mendezis the chief financial officer (CFO) of Bikes Unlimited, acompanythatproduces
mountainbikesandsellsthemto retail bicycle stores Bikes Unlimited obtainsthe bulk of its
partsfrom outsidesuppliersandassembletheminto the mountainbikesprior to shipmentLast
month(June) Bikes Unlimited sold 5,000mountainbikesfor $100each.Lastmo n t ifcd@me
statemenshowstotal revenueof $500,000andoperatingprofit of $50,000:

SusanWesleyis BikesU n | i m costacdoGnsantPlanningfor July wascompletedduring
June.Seniormanagemens now planningfor nextmonth(August)andhasaskedEric, the CFO,
to obtainsomevital financialinformationfor budgetingpurposesEric arrangeda meetingwith
Susarto discusghe Augustbudget.

Asyouknow,wearein themiddleof our planningfor nextmonth.Theseniormanagemengroup askedmeto makesomeprojectionsbasedon
Eric: | expectedhangedo our salesnextmonth.

Susan] Wheredo youthink salesare headed?

Eric: | Weexpecunit salesto increasel0 percentperhaps20 percentf all goeswell.

Susan] If salesincreasel0 percent,| would expectprofit to increaseby morethan 10 percentsincesomecostsare fixed.

Eric: | SoundseasonableWh a thénextstepto geta reasonableestimateof profit?

First, we haveto identifyhowcostsbehavewith changesn salesand productiord whetherthe costsare variable, fixed,or someothertype.
Susan] Thenwecansetup theincomestatemenin a contributionmarginformatanddeterminef thenumbersare within therelevantrange.

Eric: | Perhapsyouandyour staffcandiscusghis andgetmesomeaccurateestimates.
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Susan] | onmeétwith themtomorrowandshouldhavesomeinformationfor youwithin a fewdays.

5.1Cost Behavior Patterns
LEARNIN®BJECTIVE

1. Identifytypicalcostbehaviorpatterns.

Question:To predictwhatwill happento profit in the future at BikesUnlimited, we must
understanchow costsbehavewith changesn the numberof unitssold (salesvolume).Some
costswill notchangeat all with a changein salesvolume(e.g.,monthlyrentfor the production
facility). Somecostswill changewith a changein salesvolume(e.g, materialsfor the mountain
bikes).Whatare thethreecostbehaviorpatternsthat help organizationsdentifywhich costswill

changeandwhichwill remainthe samewith changesn salesvolume?

Answer:Thethreebasiccostbehaviormpatternsaareknownasvariable fixed, andmixed. Eachof

thesecostpatterngs describechext.

Variable Costs

Question:Weknowthat somecostsvary with changesn activity. Whatdo we call this typeof
costbehavior?

Answer:This costbehaviormatternis calledavarialde cost.A variablecostlescribes cost
thatvariesin total with changesn volumeof activity. Theactivity in this exampleis thenumber
of bikesproducedandsold. However theactivity cantakemanydifferentformsdependingn
theorganizationThetwo mostcommonvariablecostsaredirectmaterialsanddirectlabor.

Otherexamplesncludeindirectmaterialsandenergycosts.

Assumethe costof directmaterialwheels seatsframes,andsoforth) for eachbike at Bikes
Unlimitedis $40.If Bikes Unlimited producenebike total variablecostfor directmaterials
amountgo $40.If BikesUnlimited doublests productionto two bikes,total variablecostfor
directmaterialsalsodoublesto $80.Variablecoststypically changen proportionto changsin
volumeof activity. If volumeof activity doublestotal variablecostsalsodouble,while the cost
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perunit remainghe samelt is importantto notethatthetermvariablerefersto whathappens

to total costswith changesn activity, notto the cost perunit.

Takingit onestepfurtherfor BikesUnlimited,| e toastderall variablecostsrelatedto
production. Assumedirectmaterialsdirectlabor,andall othervariableproductioncostsamount
to $60 perunit. Table 5.1"Variable CostBehavior for Bikes Unlimited” providesthetotal andperunit variable
costsat threedifferentlevelsof production,andrigure 5.1"Total Variable Production Costsfor Bikes
unlimited” graphstherelationof total variablecosts(y-axis)to units producedx-axis). Notethat
theslopeof theline representshevariablecostperunit of $60 (slope= changen variablecost+

changean unitsproduced).

Table 5.1 Variable CostBehavior for Bikes Unlimited

Units Produced| Total Variable Costs| Per Unit Variable Cost

1 $ 60 $60
2,000 120,000 60
4,000 240,000 60

Figure 5.1Total Variable Production Costsfor Bikes Unlimited

$450,000

Torlﬂ variable cost line
$400,000 N 7

$350,000

$300,000 /
$250,000 /,,

$200,000 /
$150,000

$100,000

Total Variable Costs

$50,000
S0

2,000 4,000 6,000 8,000

Units Produced
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Using Different Activities to Measure Variable Costs

Question:At BikesUnlimited, it is reasonabldo assumehat the activity, numberof units
producedwill affecttotal variable costsfor direct materialsanddirectlabor. However,
companie®ftenusea differentactivity to estimateotal variable costs. Whattypesof activities
mightbe usedto estimatevariable costs?

Answer:Thetypeof activity usedto estimatevariablecostsdepend®n the cost.Forexamplea
law firm might usethe numberof laborhoursto estimatdaborcosts.An airline such
asAmericanAirl inesmight usenoursof flying time to estimateguel costs.A mail delivery
servicesuchadJPSmight usethe numberof packageprocessedo estimatdaborcosts
associateavith sortingpackagesA retail storesuchasBestBuy might usesalesdollarsto

estmatecostof goodssold.

Variablecostsareaffectedby differentactivitiesdependingon the organizationThegoalis to

find theactivity thatcauseghevariablecostsothataccuratecostestimatesanbe made.

Fixed Costs

Question:Coststhat varyin total with changesn activity are calledvariable costs.Whatdo we

call coststhatremainthe samein total with changesn activity?

Answer:This costbehaviorpatternis calledafixed cost.A fixed costlescribes costthat
is fixed (doesnot change)n total with changesn volumeof activity. Assumingthe activity is
thenumberof bikesproducedandsold,examplef fixed costsincludesalariedpersonnel,

building rent,andinsurance.

AssumeBikes Unlimited pays$8,000permonthin rentfor its productionfacility. In addition,
insurancdor the samebuildingis $2,000permonthandsalariedproductionpersonnebrepaid
$6,000permonth.All otherfixed productioncoststotal $4,000.ThusBikes Unlimited hastotal
fixed costsof $20,000permonthrelatedto its productionfacility (= $8,000+ $2,000+ $6,000+
$4,000).If only onebike is producedBikes Unlimited still mustpay$20,000permonth.If
5,000bikesareproducedBikes Unlimited still pays$20,000permonth.Thefixed costsremain

unchangedn total asthelevel of activity changes.
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Question:Whathappendo fixed costson a per unit basisas productionlevelschange?

Answer:If BikesUnlimited only producesnebike, thefixed costperunitwould amountto
$20,00 (= $20,000total fixed costs+ 1 bike). If BikesUnlimited producegwo bikes,thefixed
costperunit would be $10,000(= $20,000+ 2 bikes).As activity increasesthefixed costsare

spreacbut overmoreunits,which resultsin alower costperunit.

Table5.2"Fixed CostBehaviorfor BikesUnlimited" providesthetotal andperunit fixed costs
atthreedifferentlevelsof productionandFigure5.2"Total Fixed ProductionCostsfor Bikes
Unlimited" graphstherelationof total fixed costs(y-axis)to units producedx-axis). Notethat

regardles®f theactivity level, total fixed costsremainthe same.

Table 5.2 Fixed Cost Behavior for Bikes Unlimited
Units Produced| Total Fixed Costs| Per Unit Fixed Cost

1 $20,000 $20,000
2,000 20,000 10
4,000 20,000 5

Figure 5.2 Total Fixed Production Costsfor Bikes Unlimited
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Businessn Action5.1

saedesnd _ MEsGesERE

FUNITED

Source: Photo courtesy of Simon_seeshttp://www.flickr.com/photos/39551170@N02/3696524201/

United Airlines Strugglesto Control Costs

United Airlines s the secondlargest air carrier in the world. It has hubs in Chicago,Denver, Los Angeles, San Francisco,
and New York and flies to 109 destinations in 23 countries. Destinations include Tokyo, London, and Frankfurt.

Backin 2002, United filed for bankruptcy. Industry analystsreported that United had relatively high fixed costs, making it
difficult for the company to cut costsquickly in line with its reduction in revenue. A few yearslater, United emergedfrom
bankruptcy, and in 2010 merged with Continental Airlines . Although financial information was presented separately for
eachcompany (United and Continental ) in 2010, both companies are now owned by United Continental Holdings,

Inc. The following financial information for United Airlines isfrom thec o mp a imgproesstatement for the year ended

December31,2010 (amounts are in millions). Reviewthis information carefully. Which costsare likely to be fixed?
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Although we cannot identify all fixed costswith certainty, severalcostslikely fall into this category: salaries (for union
employees,such aspilots, flight crews, and mechanics); aircraft fuel (assuming flights are not easily canceled); aircraft rent;
and depreciation. Thesecoststotal $11.1billion, or 60 percent of total operating expenses(rounded). Fixed costsare clearly a
large component of total operating expenses,which makesit difficult for airline companieslike United Airlines to make
short-term cuts in expenseswhen revenue declines.

Source: United Continental, Inc. , form 10K for 2010.
Committed Versus Discretionary Fixed Costs

Question:Organizationsftenviewfixed costsas eithercommittedor discretionary Whatis the
differencebetweernthesetwo typesof fixed costs?

Answer:A committedfixed costis afixed costthatcannoteasilybe changedn the shortrun
without havinga significantimpacton the organization For example assumeBikes Unlimited
hasafive-yearleaseonthec o mp apmoguetenfacility, which costs$8,000permonth.Thisis
acommittedfixed costbecauséhe leasecannoteasilybe broken,andthe companyis committed
to usingthis facility for yearsto come.Otherexamplesof committedfixed costsincludesalaried

employeesvith long-term contractsdepreciatioron buildings,andinsurance.
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A discretionaryfixed costis afixed costthatcanbe changedn the shortrun without havinga
significantimpacton the organizationFor example assumeBikes Unlimited contributes
$10,000eachyeartowardcharitableorganizationsManagemenhasthe option of changingthis
amountin the shortrun without causinga significantimpacton the organizationOtherexamples
of discretionaryfixed costsincludeadvertising researctanddevelopmentandtraining
programgalthoughanargumentanbe madethatreducingtheseexpendituregould havea

significantimpacton the companydependingn theamountof the cuts).

In generalmanagemenboksto cut discretionaryfixed costswhensalesandprofits are
declining,sincecutsin this areatendnot to haveassignificantanimpacton the organizatioras
cuttingcommittedfixed costs Difficulties arisewhenstrugglingorganizationgjo beyondcutting

discretionaryfixed costsandbeginlooking at cuttingcommittedfixed costs.

Mixed Costs

Question:Wehavenowlearnedabouttwo typesof costbehaviorpattern® variable costsand
fixed costs.However thereis a third typeof costthat behavedlifferentlyin that bothtotal and
per unit costschangewith changesn activity. Whatdo we call this typeof cost?

Answer:This costbehaviormpatternis calleda mixed cost. Thetermmixed costdescribes cost
thathasa mix of fixed andvariablecosts.For example assumesalespersonneht Bikes
Unlimited arepaidatotal of $10,000in monthlysalaryplusa commissiorof $7 for everybike
sold. Thisis amixedcostbecausét hasafixed componenbf $10,000permonthandavariable

componenbf $7 perunit.

Table5.3"Mixed CostBehaviorfor Bikes Unlimited" providesthetotal andperunit fixed costs
atthreedifferentlevelsof productionandFigure5.3"Total Mixed SalesCompenstion Costs
for BikesUnlimited" graphstherelationof total mixed costs(y-axis)to units producedx-axis).
Thepointatwhichtheline intersectghe y-axisrepresentshetotal fixed cost($10,000) andthe
slopeof theline representshevariablecog perunit ($7).
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Table 5.3 Mixed CostBehavior for Bikes Unlimited
Units Sold | Total Mixed Costs| Per Unit Mixed Cost

1 $10,007 $10,007.0(
2,000 24,000 12.00
4,000 38,000 9.50

Figure 5.3 Total Mixed SalesCompensation Costsfor Bikes Unlimited
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b y-intercept regresents total fixed cost
S0
2,000 4,000 6,000 8,000
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Becausehis costis depictedwith a straightline, we canusethe equationfor a straightline to

describeamixedcost:

KeyEquation

Totalmixedcost=Totalfixed cost+ (Unit variablecostx Numberof units)

or

Y=f+vX

where

Y =total mixedcosts(thisis the y-axisin Figure5.3"Total Mixed SalesCompensatiorCostsfor BikesUnlimited")f =total
fixed costsy = variablecostper unitX=levelof activity (thisis the x-axisin Figure5.3"TotalMixed SalesCompensation
Costdfor BikesUnlimited")
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For BikesUnlimited, the mixed costequationis Y = $10,000+ $7X. If BikesUnlimited sells
4,000bikes(X) in onemonth,thetotal mixed cost(Y) for salespersonnetompensatiomvould
be $38,000[= $10,000+ ($7 x 4,000units)].

Short Term Versus Long Term and the Relevant Range

We now introducetwo importantconceptgshatmustbe consideredvhenestimatingcosts:short

termversudongterm,andtherelevantrange.

Short Term Versus Long Term

Question:Whenidentifyingcostbehaviorpatterns we assumehat managemens usingthe cost
informationto makeshorttermdecisionsWhyis this shorttermdecisionmakingassumptiorso

important?

Answer:Variable,fixed, andmixed costconceptsareusefulfor shorttermdecisionmakingand
thereforeapplyto a specificperiodof time. This shorttermperiodwill vary dependingonthe
c o mp acuryelBtmoductioncapacityandthetime requiredto changecapacity.In thelong

term,all costbehaviorpaternswill likely change.

ForexamplesupposeBikesU n | i m prodactiodicapacityis 8,000units permonth,and
managemenlansto expandcapacityin two yearsby rentinga new productionfacility and
hiring additionalpersonnelThisis along-termdecisionthatwill changehe costbehavior
patternsdentified earlier.Variableproductioncostswill nolongerbe$60 perunit, fixed
productioncostswill nolongerbe $20,000permonth,andmixed salescompensatiorostswill

alsochangeAll thesecoss will changebecauséehe estimateareaccurateonly in the shortterm.

The Relevant Range
Question:Anotherimportantconcepiwe usewhenestimatingcostsis calledtherelevant

range.Whatis therelevantrangeandwhyis it soimportantwhenestimatingcosts?

Answer:Therelevantrangeis therangeof activity for which costbehaviorpatternsarelikely to
beaccurateThevariable,fixed, andmixed costsidentifiedfor BikesUnlimited will only be
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accuratewvithin acertainrangeof activity. Oncethefirm goesoutsidethatrange costestimates

arenot necessarihaccurateandoftenmustbereevaluatedndrecalculated.

ForexampleassumeBikesU n | i m mikeel shiéssompensatioostsof $10,000permonth
plus$7 perunitis only valid up to 4,000units permonth.If unit salesncreaseébeyond4,000
units,managemenwill hire additionalsalespeoplandthetotal monthlybasesalarywill
increasebeyond$10,000.Thustherelevantrangefor this mixed costis from zeroto 4,000units.
Oncethe companyexceedsalesof 4,000units permonth,it is out of therelevantrange,andthe

mixed costmustberecalculated.

We discusgherelevantrangeconceptin moredetaillaterin the chapterFor now, remembethat
theaccuracyof costbehaviorpatternds limited to a certainrangeof activity calledtherelevant

range.

ComputerApplication

Using Excelto Create Charts

Managers typically usecomputer applications on a daily basisto perform avariety of functions. For example, they often use

Excelto generatetables, graphs, and charts. You could use Excelto create the charts shown in Figure 5.1"Total Variable

Production Costsfor Bikes Unlimited" , Figure 5.2 "Total Fixed Production Costsfor Bikes Unlimited" , and Figure 5.3 "Total

Mixed SalesCompensation Costsfor Bikes Unlimited" . H e r &adivs

1. Enter the data. Openanew Exceldocument and enter the data in two columns: one column for the x-axis (horizontal
axis), and one column for the y-axis (vertical axis). L e tsdpposeyou want to createthe chart shown in Figure 5.1"Total
Variable Production Costsfor Bikes Unlimited" . In that case,the x-axis represents units produced, and the y-axis

representstotal variable costs. An excerpt from your Excel document would appear asfollows:
4 2 D

A B C
s V:r‘:::'lc
Produced
1 Costs
2 05 -
3 1,000 $ 60,000
4 2000 $ 120,000
5 3000 $ 180,000
6 4000 S 240,000
7 5000 $ 300,000
8 6,000 $ 360,000
9 7000 § 420,000
10
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2. Create the char t. After you have entered the data, highlight the appropriate data cells (including headings and labels)
and click onInsert, Chart, Scatter. ChooseScatter with Smooth Lines and Markers . The chart that results is linked to
your data points. If you changethe data, the chart changes,too. (In earlier versions of Excel, the chart wizard walks you
through the stepsnecessaryto create the chart.)

3. Format the chart. Now that you have created the chart, selectit and use Chart Tools to format it with background
shading, text inserts, font size,chart size,and other more advancedfeatures. If you want to display the chart within
some other document (e.g.,a Word document), you can copy it (highlight the chart and selectEdit, Copy from the menu
bar) and pasteit into the document (selectEdit, Paste or Paste Special).

The Excel document created by following thesethree stepswould look like the one shown in Figure 5.1"Total Variable

Production Costsfor Bikes Unlimited" .
How Cost Behavior Patterns Are Used

Question:How do managersisecostbehaviorpatternsto makebetterdecisions?

Answer:Accuratelypredictingwhatcostswill bein thefuturecanhelpmanagersnswer
severaimportantquestionsFor example managerst Bikes Unlimited might askthe following:

1 Weexpectto seea5 percentincreasean unit salesnextyear.How will this affect
revenuesandcosts?

1 Weareapplyingfor aloanwith abank,andbankmanagershink our salesestimatesire
high. Whathappengo our revenuesndcostsif we lower estimatedy 20 percent?
Whathappengo revenuesandcostsif we addaracingbike to our productline?

How will costsbehavan thefutureif we increaseautomationn the productionprocess?

Theonly wayto accuratelypredictcostsis to understandiow costsbehavegivenchangesn
activity. To makegooddecisionsmanagersnustknow how costsarestructuredfixed, variable,
or mixed). Thenextsectionexplainshow to estimatdixed andvariablecosts,andhowto

identify thefixed andvariablecompmentsof mixed costs.
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Businessn Action5.2

Budget Cuts at an Elementary School District

A school district outside Sacramento, California, was faced with making budget cuts becauseof a reduction in state funding.
To reduce costs, the schoold i s t admmist@dt®n decided to consider closing one of the smaller elementary schoolsin the
district. According to an initial estimate, closing this school would reduce costs by $500,000 to $1,000,000 per year.
However, further analysis identified only $100,000 to $150,000 in cost savings.

Why did the analysis yield lower savingsthan the initial estimate? Most of the costswere committed fixed costs (e.g.,

t e a c Isadaries and benefits) and could not be eliminated in the short term. In fact, teachersand students at the school
being considered for closure were to be moved to other schoolsin the district, and sono savingsont e a c lsataries and
benefits would result. The only real short-term cost savingswould be in not having to maintain the classrooms,computer
lab, and library (nonunion employeeswould be let go) and in utilities (heat and air conditioning would be turned off).

The school district ultimately decided not to closethe school becauseof the large committed fixed costsinvolved, aswell asa

lack of community support, and budget cuts were made in other areasthroughout the district.

REVIEWPROBLENM.1

SierraCompanyis trying to identify the behaviorof the three costsshownin the followingtable. Thefollowing costinformation
is providedfor sixmonths.Calculatethe costper unit, andthen identify how eachcostbehavedfixed, variable,or mixed).

Explainyour answers.

Cost 1 Cost2 Cost3

Month | Units Produced| Total Costs| Costper Unit | Total Costs| Costper Unit | Total Costs| Costper Unit
1 50 $100 $2.00 $100 $2.00 $100 $2.00

2 100 200 2.00 100 1.00 150 1.50

3 150 300 o 100 L 200 ]

4 200 400 . 100 . 250 _

5 250 500 . 100 . 300 _

6 300 600 L 100 L 350 ]

Solutionto ReviewProblem5.1

Asshownin the followingtable, cost1 is a variablecostbecauseasthe numberof units producedchangestotal costschange

(in proportion to changesn activity)and per unit costremainsthe same.Cost2 is a fixed costbecauseasthe numberof units
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producedchangestotal costsremainthe sameand per unit costschange Cost3 is a mixedcostbecauseasthe numberof

units producedchangestotal costchangegbut not in proportion to changesn activity) and per unit costchanges.

Cost 1 Cost2 Cost3

Month | Units Produced| Total Costs| Costper Unit | Total Costs| Cost per Unit* | Total Costs| Costper Unit*
1 50 $100 $2.00 $100 $2.00 $100 $2.00

2 100 200 2.00 100 1.00 150 1.50

3 150 300 2.00 100 0.67 200 1.33

4 200 400 2.00 100 0.50 250 1.25

5 250 500 2.00 100 0.40 300 1.20

6 300 600 2.00 100 0.33 350 1.17
*Rounded.

5.2 Cost Estimation Methods

LEARNIN®BJECTIVE

1. Estimatecostsusingaccountanalysisthe high-low method, the scattergraphmethod,andregressioranalysis.

Question:Recallthe conversatiorthat Eric (CFO) and SusancostaccountanthadaboutBikes

Un | i mbudgettbrdhe nextmonth,whichis August.Thecompanyexpectgo increasesales

by 10to 20 percent,and Susarhasbeenaskedo estimateprofit for Augustgiventhis expected

increase Althoughexample®f variableandfixed costswereprovidedin the previoussections,

companiegypically do not knowexactlyhowmuchof their costsare fixedand howmuchare

variable. (Financial accountingsystemslo not normally sort costsasfixedor variable.) Thus

organizationamustestimateheir fixedandvariable costs.Whatmethodslo organizationsuseto

estimatdixedandvariable costs?

Answer:Fourcommonapproacheareusedto estimateixed andvariablecosts:

= =A = =

Accountanalysis

High-low method

Scattergrapmethod

Regressioranalysis
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All four methodsaredescribedchext. The goal of eachcostestimatiormethodis to estimatdixed
andvariablecostsandto describethis estimatan theform of Y =t + vX. Thatis, Total mixed
cost= Total fixed cost+ (Unit variablecostx Numberof units). Notethatthe estimates
presentechextfor Bikes Unlimited maydiffer from the dollaramountsusedpreviously,which

werefor illustrative purpose®nly.

Account Analysis

Question:Theaccountanalysisapproachis perhapsthe mostcommorstarting point for
estimatingfixedandvariable costs How is the accountanalysisapproachusedto estimatedixed

andvariablecosts?

Answer:This approachrequiresthatanexperience@mployeeor groupof employeeseviewthe
appropriateaccountsanddeterminewvhetherthe costsin eachaccountarefixed or variable.
Totalingall costsidentified asfixed providesthe estimateof total fixed costs.To determinghe
variablecostperunit, all costsidentifiedasvariablearetotaledanddivided by the measuref

activity (unitsproduceds the measuref activity for Bikes Unlimited).

L e tlodksattheaccountanalysisapproachusingBikesUnlimited asanexample Susar(the cost
accountantaskedhefinancialaccountingdepartmento providecostinformationfor the
productiondepartmentor the monthof June(July informationis not yet available) Becausehe
financialaccountingdepartmentracksinformationby departmentit is ableto producethis

information.The productiondepartmeninformationfor Juneis asfollows:

Units produced and sold
Materials used in production
Labor used in production
~ (assembly and supervisors)
Production facility costs
{rent, insurance, utilities, etc.)
Total production cost

Susarreviewedthis costinformationwith the productionmanager|ndira Bingham,who has
workedasproductionmanagegat Bikes Unlimited for severalyears After carefulreview, Indira

andSusarcameup with thefollowing breakdowrof variableandfixed costsfor June:
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(assembly and supervisors)
(rent, insurance, utilities, etc)
Total production cost

Totalfixed costis estimatedo be $30,000,andvariablecostperunit is estimatedo be $52 (=
$260,000+ 5,000unitsproduced)Rememberthe goalis to describethe mixed costsin the
equationform Y = f + vX. Thusthe mixed costequationusedto estimateuture productioncosts

is
Y=$30,000+ $52X

Now Susarcanestimatanonthly productioncosts(Y) if sheknowshow manyunits Bikes
Unlimited plansto produce(X). Forexamplejf Bikes Unlimited plansto produce6,000unitsfor
aparticularmonth(a 20 percentincreaseoverJune)andthis level of activity is within the
relevantrange total productioncostsshouldbe approximately$342,000= $30,000+ ($52 x
6,000units)].

Question:WhyshouldSusarbe carefulusinghystericaldatafor onemonth(June)to estimate

futurecosts?

Answer:Junemaynot be atypical monthfor BikesUnlimited. For example utility costsmaybe
low relativeto thosein thewinter months,andproductioncostsmayberelativelyhigh asthe
companypreparesor increasedlemandn July andAugust. This might resultin alower
materialscostperunit from quantitydiscountsofferedby suppliers.To smoothoutthese

fluctuations,companie®ftenusedatafrom the pastquarteror pastyearto estimde costs.

REVIEWPROBLENM.2

Alta Production,Inc.,is usingthe accountanalysisapproachto identify the behaviorof productioncostsfor a month in whichit
produced350units. Theproductionmanagemwasaskedto reviewthesecostsand provideher bestguessasto how they

shouldbe categorizedSherespondedwith the followinginformation:
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Production facility costs
Total production cost

1. Describethe productioncostsin the equationform Y=f +vX.

2. Assumé@Altaintendsto produce400units nextmonth. Calculatetotal productioncostsfor the month.

Solutionto ReviewProblem5.2

1. Becausd representstotal fixed costs,andv representsvariablecostper unit, the costequationis: Y=%$7,000+ $1,428.57X.

(Variablecostper unit of $1,428.57=$500,000+ 350units.)

2. Usingthe previousequation,simplysubstitute400units for X,asfollows:

YYY =$7,000-($1,428.5%400 units)=$7,000-$571,428$578,428

Thustotal productioncostsare expectedto be $578,4280or nextmonth.

High-Low Method

Question:Anotherapproachto identifyingfixedand variable costsfor costestimationpurposes

is the high-low method Accountantsvhousethis approachare looking for a quickandeasy

wayto estimatecosts,andwill follow up their analysiswith othermoreaccurate

techniquesHow s the high-low methodusedto estimae fixedandvariable costs?

Answer:The high-low methoduseshistoricalinformationfrom severareportingperiodsto

estimatecosts AssumeSusanVesleyobtainsmonthly productioncostinformationfrom the

financialaccountingdepartmentor thelast12 months.This informationappearsn .

Table 5.4 Monthly Production Costsfor Bikes Unlimited

Reporting Period (Month) | Total Production Costs| Level of Activity (Units Produced)
July $230,000 3,500
August 250,000 3,750
September 260,000 3,800
October 220,000 3,400
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Reporting Period (Month) | Total Production Costs| Level of Activity (Units Produced)
November 340,000 5,800
December 330,000 5,500
January 200,000 2,900
February 210,000 3,300
March 240,000 3,600
April 380,000 5,900
May 350,000 5,600
June 290,000 5,000

All of thedatapointsfrom areplottedon the graphshownin . Althougha graphis notrequired
usingthehigh-low method,it is a helpful visualtool. Susarthendrawsa straightline usingthe
high (April) andlow (Januaryactivity levelsfrom thesedata.The goalof the high-low methodis to
describethis line mathematicallyn the form of anequationstatedasY =t +vX, which requires
calculatingboththetotal fixed costsamount(f) andperunit variablecostamount(v). Foursteps

are requiredto achievethis usingthe high-low method:

Stepl. Identify the high and low activity levelsfrom the data set.
Step 2. Calculate the variable costper unit (v).
Step 3. Calculate the total fixed cost(f).

Step4. Statethe resultsin equationform Y =f + vX.

Figure 5.4 Estimated Total Mixed Production Costsfor Bikes Unlimited: High-Low Method
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Question:How are thefour stepsof the high-low methodusedto estimateotal fixed costsand

per unit variable cost?
Answer:Eachof thefour stepss describechext.
Step1l. Identify the high and low activity levelsfrom the data set.

Thehighestlevel of activity (level of production)occurredin the monthof April (5,900units;
$380,000productioncosts),andthelowestlevd of activity occurredn the monthof January
(2,900units; $200,000productioncosts).Note thatwe areidentifying the high and

low activitylevelsratherthanthe high andlow dollarlevel®d choosinghehighandlow dollar

levelscanresultin incorrecthigh andlow points.
Step2. Calculatethevariablecostperunit (v).

Becausehe slopeof theline shownin representshe variablecostperunit, thegoalhereis to
calculatethe slopeof theline usingthe high andlow pointsidentifiedin stepl (theslope
calculationis oftenreferredto asii r iovere u m mathcourses)Thecalculationof thevariable

costperunit for BikesUnlimited is shownasfollows:

Unit variablecost(v)=Costat highestlevelT Costatlowestlevel Highestactivity levelT Lowestactivity level =$380,000 $200,0005,90
0 units 2,900units=$180,0003,00QiNits=$60
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Step 3. Calculate the total fixed cost(f).

After completingstep2, the equationto describetheline is partially completeandstatedasY
=f + $60X. Thegoalof step3is to calculatea valuefor total fixed cost(f). Simply selecteither

thehigh or low activity level, andfill in thedatato solvefor f (total fixed costs),asshown.

Usingthelow activity level of 2,900unitsand$200,000,

Y $200,006ff=f+vX=f+($60x2,900units)=$200,000 $60x2,900units)=$200,000 $174,006:$26,000

Thustotal fixed coststotal $26,000(Try this usingthe high activity level of 5,900unitsand

$380,000.You will getthesameresultaslong asthe perunit variablecostis notrounded.)
Step4. Statetheresultsin equationform Y =f + vX.

We know from step2 thatthevariablecostperunit is $60,andfrom step3 thattotal fixed costis

$26,000.Thuswe canstatethe equationusedto estimatetotal costsas

Y=$26,000+ $60X

Now it is possibleto estimateotal productioncostsgivena certainlevel of production(X). For
examplejf BikesUnlimited expectdo produce6,000unitsduring August,total productioncosts
areestimatedo be $386,000:

YYY =$26,006-($60%6,000units)=$26,006-$360,006-$386,000

Question:Althoughthe high-low methods relatively simple,it doeshavea potentially

significantweaknessWhatis the potentialweaknes usingthe high-low method?

Answer:In reviewing, you will noticethatthis approactonly considerghehigh andlow
activity levelsin establishingan estimateof fixed andvariablecosts.Thehigh andlow data
pointsmaynotrepresenthe datasetasa whole,andusingthesepointscanresultin distorted

estimates.
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Forexamplethe$380,000n productioncostsincurredin April maybe higherthannormal
becausseveraproductionmachinedrokedownresultingin costlyrepairs.Or perhapseveral
key employeedeft the companyresultingin higherthannormallabor costsfor the month
becauseheremainingemployeesverepaid overtime.Costaccountantsvill oftenthrow outthe
high andlow pointsfor this reasorandusethe nexthighestandlowestpointsto performthis
analysis While the high-low methodis mostoftenusedasa quick andeasyway to estimate
fixed andvariablecosts,othermoresophisticateanethodsaremostoftenusedto refinethe

estimateslevelopedrom the high-low method.

REVIEWPROBLENS.3

Alta Production,Inc.,reportedthe following productioncostsfor the 12 monthsJanuarythrough December(Thisis the same

companyfeaturedin .)

Reporting Period (Month) | Total Production Costs| Level of Activity (Units Produced)
January $460,000 300
February 300,000 220
March 480,000 330
April 550,000 390
May 570,000 410
June 310,000 240
July 440,000 290
August 455,000 320
September 530,000 380
October 250,000 150
November 700,000 450
December 490,000 350

1. Usingthisinformation, perform the four stepsof the high-low methodto estimatecostsand state your resultsin cost
equationform Y=f +vX.
2. AssumeéAlta Production,Inc.,will produce400units next month. Calculateotal productioncostsfor the month.

3.  Whatisthe potential weaknessn usingthis approachto estimatecosts?

Solutionto ReviewProblem5.3
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1. Thefour stepsare asfollows:

Stepl. Identify the highand low activity levelsfrom the data set.

Thehighestlevelof activity occurredin November(450units; $700,000productioncosts),andthe lowestlevelof

activity occurredin October(150units; $250,000productioncosts).

Step2. Calculatethe variable costper unit (v).

Unit variablecostChangein cost+ Changen activity=($700,000 $250,000+(450units 150 units)=$1,500

Step3. Calculatethe total fixed cost(f).
After completingstep 2, the equationto describethe line is partiallycompleteandstatedasY=f + $1,500XTo
calculatetotal fixed costs,simplyselecteither the highor low activity level,andfill in the datato solvefor f (total fixed

costs),asshown
Usingthe highactivity level,
Y $700,000ff=f+vX =f+($1,500¢450 unity)=($1,500<450 unit9) =$700,000 $675,008:$25,000

Thustotal fixed costis $25,000.

Step4. Statethe resultsin equationform Y=f +vX.

We know from step 2 that the variablecostper unit is $1,500,and from step 3 that total fixed costsare $25,000.Thus

the equationusedto estimatetotal productioncostsis
Y =$25,006-$1,500¢
2. Usingthe equationfrom part 1, simplysubstitute400units for X,asfollows:
YYY =$25,008-($1,500<400 units)=$25,006-$600,008:$625,000

Thustotal productioncostsare expectedto be $625,000for next month.
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3. Thisapproachonly considerghe highandlow activity levelsin establishingan estimateof fixed and variablecosts.Thehigh
andlow datapointsmaynot representthe datasetasawhole,and usingthesepoints canresultin distorted estimates.In
reviewingthe setof data pointsfor Januarythrough Decemberjt appearsthat Octobe and Novemberare relativelyextreme
pointswhencomparedto the other 10 months.Becausehe costequationis basedsolelyon thesetwo points, the resulting

estimateof productioncostsfor 400units of production(in part 2) maynot be accurate.
Scattergraph Method

Question:Manyorganizationgreferto usethe scattergraplmethodto estimatecosts.
Accountantsvhousethis approachare lookingfor an approachthat doesnot simplyusethe
highestandlowestdatapoints.How is the scattergraphmethodusedto estimatefixedand

variablecosts?

Answer:Thescattergrapimethodconsidersall datapoints,notjust the highestandlowestlevels
of activity. Again, thegoalis to developan estimateof fixed andvariablecostsstatedn equation
formY =f + vX. Usingthe samedatafor Bikes Unlimited shownin , we will follow thefive

stepsassociatedavith the scattergrapimethod:

Step1. Plot the data points for eachperiod on a graph.

Step2. Visually fit aline to the data points and be sure the line touchesonedata point.
Step 3. Estimate the total fixed costs(f).

Step4. Calculate the variable costper unit (v).

Step5. Statethe resultsin equationform Y =f + vX.

Question:How are thefive stepsof the scattergraphmethodusedto estimatetotal fixed costs

andper unit variable cost?

Answer:Eachof thefive stepds describedhext.
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Step1l. Plot the data points for eachperiod on agraph.

This steprequiresthateachdatapoint be plottedon a graph.The x-axis (horizontalaxis) reflects
thelevel of activity (units producedn this example) andthe y-axis (vertical axis) reflectsthe
total productioncost.shows scattergrapffior Bikes Unlimited usingthe datapointsfor 12

months Julythrouch June.

Figure 5.5 Scattergraph of Total Mixed Production Costsfor Bikes Unlimited
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Step2. Visually fit aline to the data points and be sure the line touchesonedata point.

Oncethedatapointsareplottedasdescribedn stepl, drawaline throughthe pointstouching
onedatapointandextendingo they-axis. The goalhereis to minimizethedistancefrom the
datapointsto theline (i.e., to maketheline ascloseto the datapointsaspossible) showstheline
throughthe datapoints.Noticethattheline hits the datapoint for July (3,500units producedand
$230,0000tal cost).

Figure 5.6 Estimated Total Mixed Production Costsfor Bikes Unlimited: Scattergraph Method
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Step 3. Estimate the total fixed costs(f).

Thetotal fixed costsaresimply the pointat which theline drawnin step2 meetsthey-axis. This
is oftencalledthe y-intercept Remembertheline meetsthe y-axiswhenthe activity level (units
producedn this example)is zero.Fixed costsremainthe samein total regardles®f level of
production,andvariablecostschangen total with changesn levelsof production.Since
variablecostsarezerowhenno unitsareproducedthe costsreflectedon the graphatthe y-
interceptmustrepresentotal fixed costs.The graphinindicatestotal fixed costsof

approximately$45,000(Notethatthe y-interceptwill alwaysbeanapproximation.)
Step4. Calculate the variable costper unit (v).

After completingstep3, the equationto describetheline is partially completeandstatedasyY =
$45,000+ vX. Thegoalof step4 is to calculatea valuefor variablecostperunit (v). Simply use
thedatapointtheline intersectgJuly: 3,500units producedand$230,00Qtotal cost),andfill in

thedatato solvefor v (variablecostperunit) asfollows:

Y $230,000$230,000645,000$185,000/~f+vX=$45,006-(vx3,500=vx3,500-vx3,500-$185,006-3,500-$52.86(roundeq

Thusvariablecostperunitis $52.86.
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Step5. Statethe resultsin equationform Y =f + vX.

We know from step3 thatthetotal fixed costsare$45,000 andfrom step4 thatthe variablecost

perunitis $52.86.Thusthe equationusedto estimateotal costslookslike this:

Y=%$45,000+$52.86X

Now it is possibleto estimatetotal productioncostsgivena certainlevel of production(X). For
examplejf BikesUnlimited expectdo produce6,000unitsduring August,total productioncosts
areestimatedo be $362,160:

YYY =$45,000-($52.86<6,000units)=$45,006-$317,166-$362,160

Question: Remember that the key weakness of the high-low method discussedpreviously is that it considers only two data

points in estimating fixed and variable costs.How doesthe scattergraph method mitigate this weakness?

Answer:The scattergrapimethodmitigatesthis weaknes®y consideringall datapointsin
estimatingfixed andvariablecosts.The scattergrapimethodgivesusanopportunityto review
all datapointsin thedatasetwhenwe plot thesedatapointsin agraphin stepl. If certaindata
points seemunusual(statisticsbooksoften call thesepointsoutiiers ), we canexcludethemfrom
thedatasetwhendrawingthe bestfitting line. In fact, manyorganizationsisea scattergrapho
identify outliersandthenuseegression analysis t0 estimae the costequationY =f+vX. We discuss

regressioranalysisn the nextsection.

Althoughthescattergrapmethodtendsto yield moreaccurateesultsthanthe high-low method,
thefinal costequationis still basedon estimatesTheline is drawnusingour bestjudgmentand
abit of guessworkandtheresultingy-intercept(fixed costestimate)s basedn thisline. This
approachs not anexactscienceHowever,the nextapproactto estimatingfixed andvariable

cost® regressioranalysi® usesmathematal equationgo find the bestfitting line.

REVIEWPROBLEN .4
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Alta Production,Inc.,reportedthe following productioncostsfor the 12 monthsJanuanthrough December(Thesearethe

samedatapresentedin .

Reporting Period (Month)

Total Production Costs

Level of Activity (Units Produced)

January $460,000 300
February 300,000 220
March 480,000 330
April 550,000 390
May 570,000 410
June 310,000 240
July 440,000 290
August 455,000 320
September 530,000 380
October 250,000 150
November 700,000 450
December 490,000 350

1. Usingthe information, performthe five stepsof the scattergraphmethodto estimatecostsandstate your resultsin cost

equationform Y=f +vX.

2. AssumeéAlta Production,Inc.,will produce400units next month. Calculateotal productioncostsfor the month.

3.  Whenisthis approachlikelyto yield more accurateresultsthan the high-low method?

Solutionto ReviewProblem5.4

1. Thefive stepsareasfollows:

SaylorURLhttp://www.saylor.org/books

Saylor.org
272


http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

Step1l. Plotthe data points for eachperiod on a graph.
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Step2. Visuallyfit aline to the data points, and be surethe line touchesone data point.
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Step3. Estimatethe total fixed costs(f).

They-interceptrepresentstotal fixed costs.Thisis wherethe line meetsthe y-axis.Totalfixed costsin the graph

appearto be approximately$5,000.Youwill likely get a different answerbecausehe answerdependson the line that

youvisuallyfit to the data points. Rememberyou mustdraw the line through one datapoint. Theline intersectsthe

datapoint for March ($480,000productioncosts;330 units produced).Thiswill be usedin step4.
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Step4. Calculatethe variable costper unit (V).
After compleing step 3, the equationto describethe line is partially completeand statedasY =$5,000+ vX. Thegoal
of this stepisto calculatea valuefor variablecostper unit (v). Usethe datapoint the line intersects(for March, 330

units producedand $480000total costs),andfill in the datato solvefor v (variablecostper unit):

Y$480,000$480,00065,000$475,000/~=f+vX =$5,006(vx330)=vx330=vx330=$475,006-330=$1,439.39rounded

Step5. Statethe resultsin equationform Y=f +vX.

We know from step 3 that the total fixed costsare $5,000,and from step4 that variablecostper unit is $1,439.39.

Thusthe equationusedto estimatetotal productioncostsis statedas:
Y =$5,000+$1,43939X

It is evidentfrom this information that this companyhasverylittle in fixed costsandrelativelyhighvariablecosts.This
isindicativeof a companythat usesa highlevelof laborand materials(both variablecosts)anda low level of

machinery(typicallyafixed costthroughdepreciationor leasecosts).
2. Usingthe equation,simplysubstitute 400 units for X,asfollows:
YYY =$5,000+($1,439.3%400 unit9=$5,006-$575,756:$580,756

Thustotal productioncostsare expectedto be $580,756for next month.
3. Thisapproachislikelyto yield more accurateresultsthan the high-low method whenthe highandlow pointsare not
representativeof the entire setof data. Noticethat fixed costsare muchlower usingthe scattergraphmethod ($5,000)than

the high-low method ($25,000).

Regression Analysis
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Question:Regressioranalysisis similar to the scattergraphapproachin that bothfit a straight
line to a setof datapointsto estimateixedandvariable costs.Howdoesregressioranalysis

differ from the scattergraphmethodfor estimatingcosts?

Answer:Regressioranalysisusesa seriesof mathematicaéquationgo find the bestpossiblefit
of theline to the datapointsandthustendsto provide moreaccurateesultsthanthe scattergraph
approachRatherthanrunningthesecomputationdy hand,mostcompaniesisecomputer
software suchasExcel,to performregressioranalysis Usingthe datafor Bikes Unlimited
shownbackin , regressioranalysisin Excelprovidesthe following output.(Thisis asmall
excerptof the output;seethe appendixto this chapterfor anexplanatiorof howto useExcelto
performregressioranalysis.)

Coefficients|

y-intercepf] 43,276

X variable 53.42

Thusthe equationusedto estimatetotal productioncostsfor Bikes Unlimited lookslike this:

Y=$43,276+$53.42X

Now it is possibleto estimatetotal productioncostsgivena certainlevel of production(X). For
examplejf BikesUnlimited expectdo produce6,000unitsduring August,total productioncosts
areestimatedo be $363,796:

YYY =$43,276-($53.4%6,000units)=$43,276-$320,526-$363,796

Regressiomanalysistendsto yield the mostaccuratesstimateof fixed andvariablecosts,
assuminghereareno unusualdatapointsin the dataset.It is importantto reviewthe dataset

firstd perhapsn theform of ascattergrapd to confirm thatno outliersexist.

REVIEWPROBLENM.5
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Alta Production,Inc.,reportedthe following productioncostsfor the 12 monthsJanuanthrough December(Thesearethe

samedatathat appearin and.)

Reporting Period (Month)

Total Production Cost

Level of Activity (Units Produced)

January $460,000 300
February 300,000 220
March 480,000 330
April 550,000 390
May 570,000 410
June 310,000 240
July 440,000 290
August 455,000 320
September 530,000 380
October 250,000 150
November 700,000 450
December 490,000 350

RegressiomnalysigperformedusingExcefesultedin the following output:

Coefficients

y-intercepf]

703

X variable

1,442.97

1. Usingthisinformation, createthe costequationin the form Y=f +vX.

2. AssuméAlta Production,Inc.,will produce400 units next month. Calculatetotal productioncostsfor the month.

Solutionto ReviewProblem5.5

1. Thecostequationusingthe datafrom regressioranalysigs:

Y=$703+$1,44297X

2. Usingthe equation,simplysubstitute 400 units for X,asfollows:

YYY =$703+($1,442.9%400 units)=$703+$577,188$577,891

Thustotal productioncostsare expectedto be $577,891for nextmonth.
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Summary of Four Cost Estimation Methods

Question:Youare nowableto createthe costequationY = f + vXto estimatecostsusingfour

approachesWhatdoesthe costequationlook like for eachapproachat BikesUnlimited?
Answer:Theresultsof thesefour approachefor BikesUnlimited aresummarizedsfollows:

Accountanalysis: Y = $30,000+ $52.00X
High-low method:Y = $26,000+ $60.00X
Scattergrapimethod:Y = $45,000+ $52.86X
RegressioranalysislY = $43,276+ $53.42X

= =2 =2 =4

Question:Wehaveseenthat differentmethodsyield differentresults,sowhichmethodshouldbe

used?

Answer:Regressioranalysistendsto be mostaccuratébecausét providesa costequatiornthat
bestfits theline to the datapoints.However,the goal of mostcompaniess to getclosed the
resultsdo not needto be perfect.Somecouldreasonablyarguethatthe accountanalysis
approachs bestbecausét reliesontheknowledgeof thosewho arefamiliar with the costs

involved.

At BikesUnlimited, Eric (CFO)andSusan(costaccountantjnetseveraldayslater. After
consultingwith herstaff, Susaragreedhatregressioranalysisvasthe bestapproacho usein
estimatingtotal productioncosts(keepin mind nothinghasbeendoneyet with sellingand
administrativeexpenses)Accountanalysiswasruled out becausao oneon the accountingstaff
hadbeenwith the companylong enoughto reviewthe accountsaanddeterminewhich costswere
variable,fixed, or mixed. The high-low methodwasruled out becausét only usestwo data
pointsandEric would preferamoreaccurateestimate Susardid requesthather staff preparea
scattergraplandreviewit for anyunusualdatapointsbeforeperformingregressioranalysis.
Basedonthescattergraplpreparedall agreedhatthe datawasrelativelyuniformandno

outlying datapointswereidentified.
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My staffhasbeenworking hard to determinewhatwill happento profit if salesvolumeincreasesSofar, w e dbeemableto
identify costbehaviorpatternsfor productioncosts,andw e dcureentlyworkingon the costbehaviorpatternsfor selling
Susan] andadninistrative expenses.

Eric: | Whatdo youhavefor productioncosts?

Theportion of productioncoststhat are fixedd thatw o nchangewith changesn productionandsales totals$43,276.The

Susan] portion of productioncoststhat are variabled thatvary with changesn productionandsale$ totals$53.42per unit.

Eric: | Whendo youexpecto havefurtherinformationfor the sellingand administrativecosts?

Weshouldhavethoseresultsby theendof thedaytomorrow.At that point,| 8pluttogetheranincomestatemenprojecting

Susan] profit for August.

Eric: | Soundgood.L e tméedwhenyouhavetheinformationready.

KEYTAKEAWAYS

9 Accountanalysigequiresthat a knowledgeableemployee(or groupof employeesyeterminewhether costsare fixed,

variable,or mixed.If employeesdo not haveenoughexperienceo accuratelyestimatethesecosts,another method should
beused.

i andshowthat total variablecostschangewith changesn activity, but per unit variablecostdoesnot changewith changesn
activity.andshowthat total fixed costsdo not changewith changesn activity, but per unit fixed costsdo changewith
changesn activity.andshowthat total mixedcostschangewith changesn activity, and per unit mixedcostalsochangeswith
changesn activity.

9 Thehighlow methodstartswith the highestand lowestactivity levelsand usesfour stepsto estimatefixed andvariable
costs.

i  Thescattergraphmethod hasfive stepsandstartswith plotting all points on a graphandfitting a line throughthe points. This
line representscoststhroughoutarangeof activity levelsandis usedto estimatefixed andvariablecosts.Thescattergraphs
alsousedto identify anyoutlying or unusualdatapoints.

I Regressiomnalysiformsamathematicallydeterminedline that bestfits the data points. Softwarepackagesike Excelre
availableto perform regressioranalysisAswith the accountanalysishigh-low, and scattergraphmethods,this line is
describedn the equationform Y =f +vX. Thisequationis usedto estimatefuture costs.

I  Fourmethodscanbe usedto estimatefixed andvariablecosts. Eachmethod hasits advantagesind disadvantagesandthe
choiceof amethodwill dependon the situationat hand.Experiencecmployeesnaybe ableto effectivelyestimatefixed
andvariablecostsby usingthe accountanalysisapproach If a quickestimateis needed,the high-low method maybe

appropriate.Thescattergraphmethod helps with identifyinganyunusualdata points, which canbe thrown out when
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estimatingcosts.Finally regressioranalysisanbe run usingcomputersoftwaresuchasExcelndgenerallyprovidesfor

more accuratecostestimates.

REVIEWPROBLENM.6

Usethe solutionsyou preparedfor , , , andto do the following:
1. Showthe four costequationscreatedfor Alta Production,Inc.,usingaccountanalysig), the high-low method (), the
scattergraphmethod (), andregressioranalysig).
2. Usingthe four equationslistedin your answerto 1, calculatetotal productioncostsassumingAlta Production,Inc.,will

produce400units nextmonth. Commenton your results.

Solutionto ReviewProblem5.6

1. Thecostequationsfor eachof the four methodsusedin, , , andare shown here. Eachof thesecostequationswas
createdusingthe samehistoricalproductioncostdatafor Alta Production,Inc. Thegoalfor youasa studentisto
understandhow to developa costequationthat will helpin estimatingcostsfor the future (basedon past
information).
1. AccountanalysisY=$7,000+ $1,428.57X

2. Highlow method: Y=$25,000+$1,500.00X

3. Scattergraphmethod: Y =$5,000+$1,439.39X

4. RegressiomnalysisY=$703+%$1,442.97X

TotalproductioncostsassumingtO0units will be producedare calculatedfor eachmethod given.Note that the

equationspresentedpreviouslyare usedfor thesecalculations.

Accountanalysis

YYY =$7,000+($1,428.5%400 units)=$7,000-$571,428$578,428

Highlow method
YYY =$25,006-($1,500<400 units)=$25,006-$600,00&$625,000
Scattergraphmethod
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YYY =$5,000-($1,439.3%400 units)=$5,000-$575,756$580,756

Regressioranalysis
YYY =$703+($1,442.9%400 units)=$703+$577,188$577,891

Theaccountanalysig$578,428)scattergraphmethod ($580,756)andregressioranalysig$577,891 all yield similar
estimatedproductioncosts.Thehigh-low method variessignificantlyfrom the other three approacheslikely because

onlytwo datapointsare usedto estimateunit variablecostandtotal fixed costs.
5.3 The Contribution Margin Income Statement

LEARNIN®BJECTIVE

1. Prepareacontributionmarginincomestatement.

After furtherwork with herstaff, Susanwasableto breakdownthe sellingandadministrative
costsinto their variableandfixed components(This processs the sameasthe onewe discussed
earlierfor productioncosts.)Susarthenestablishedhe costequationshownin Table5.5.

Table 5.5 Cost Equations for Bikes Unlimited

Productioncosts Y =$43,276+ $53.42X

Sellingandadministrativecosts| Y = $110,000+ $9.00X

Question:Thechallengenowis to organizethis informationin a waythatis helpfulto
managemeidt specifically,to Eric MendezThetraditional incomestatemenformatusedfor
externalfinancial reporting simplybreakscostsdownby functionalarea: costof goodssoldand
sellingandadministrativecosts.lt doesnot showfixedandvariable costs.PanelA of illustrates
thetraditional format. (Wedeferconsideratiorof incometaxesto theendof .) How canthis

informationbe presentedn anincomestatementhat showsfixed andvariable costsseparately?

Answer:Anotherincomestatemenformat, calledthecontributionmarginincomestatement

showsthefixed andvariablecomponent®f costinformaion. This type of statemenappearsn
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panelB of. Notethatoperatingprofit is the samein both statementdyut the organizatiorof data
differs. The contributionmarginincomestatemenbrganizegshedatain a way thatmakest
easierfor managemertb assesfiow changesn productionandsaleswill affectoperatingprofit.
Thecontributionmarginrepresentsalesrevenudeft overafterdeductingvariablecostsfrom
saleslt is theamountremainingthatwill contributeto coveringfixed costsandto operating

profit (hencethe namecontributionmargin.

Eric indicatedthatsalesvolumein Augustcouldincreaseby 20 percentoversalesn Juneof
5,000units,whichwould increaseaunit salesto 6,000units[= 5,000units+ (5,000% 20
percent)]andheasked Susarto comeup with projectedprofit for August.Eric alsomentioned
thatthe salespricewould remainthe sameat $100perunit. Usingthis informationandthe cost
estimateequationsn , Susarpreparedhe contributionmarginincomestatemenin panelB of .
Assumefor now that6,000unitsis just within therelevantrangefor Bikes Unlimited. (We will

discusghis assumptiodaterin the chapter.)

Figure 5.7 Traditional and Contribution Margin Income Statements for Bikes Unlimited
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*From .

Thecontributionmarginincomestatemenshownin panelB of clearlyindicateswhich costsare
variableandwhich arefixed. Recallthatthe variablecostperunit remainsconstantandvariable
costsin total changen proportionto changesn activity. Becausé,000unitsareexpectedo be
soldin August,total variablecostsarecalculatedoy multiplying 6,000units by the costperunit
($53.42perunit for costof goodssold,and$9.00perunit for sellingandadministrativecosts).
Thustotal variable costof goodssoldis $320,520andtotal variablesellingandadministrative
costsare$54,000.Thesetwo amountsarecombinedo calculatetotal variablecostsof $374,520,

asshownin panelB of .

Thecontributionmarginof $225,480epresentthe salesrevenudeft overafterdeducting
variablecostsfrom saleg($225,480= $600,000 $374,520)lt is theamountremainingthat
will contributeto coveringfixed costsandto operatingprofit.

Recallthattotal fixed costsremainconstahregardles®f thelevel of activity. Thusfixed costof
goodssoldremainsat $43,276 andfixed sellingandadministrativecostsstayat $110,000.This
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holdstrue at boththe 5,000unit level of activity for June,andthe 6,000unit level of activity
projectedfor August.Total fixed costsof $153,276= $43,276+ $110,000)aredeductedrom

the contributionmarginto calculateoperatingprofit of $72,204.

Armedwith thisinformation,Susamrmeetswith Eric the nextday. Referto panelB of asyou read

Sus a rc@rsnentsaboutthe contributionmarginincomestatement.

Eric, | havesomenumberdor you.My projectionfor Augustis completeand| expectprofit to beapproximately$72,000if

Susan] salesvolumeincrease0 percent.

Eric: | Excellent!'Youwerecorrectin figuring that profit wouldincreaseat a higherrate thansalesbecausef our fixed costs.

He r advpyofour projectedincomefor August.Thisincomestatemenformatprovidesthe variable andfixed costs As
youcansee,our monthlyfixed coststotal approximately$153,000 Nowthat we havethis information,we caneasilymake
Susan] projectionsfor differentscenarios.

Thiswill beveryhelpfulin makingprojectionsfor futuremonths! 6tdkéyour Augustprojectionsto the managemengroup

Eric: | thisafternoon.Thanksfor your help!

Businessn Action5.3

Source:http://commons.wikimedia.org/wiki/File:L owesMeyerlandHoustonTX.jpg
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CostsatL o w e @ompanies, Inc.
L o weiéthe w o r |sdconsilargest home improvement retailer with more than 1,700 storesin the United States,Canada,
and Mexico. The company has 234,000 employees.The following financial information is from L o w e iliceme statement

for the year ended January 28, 2011 (amounts are in millions). Which of the c 0 mp a cogtgare likely to be variable?

Net sales 448815

Gross margin 17,152
Selling, general and administrative

~ Other costs e

Total operating expenses 13924

Variable costsprobably include cost of sales(the cost of goodssold) and a portion of selling and general and administrative
costs(e.g., the costof hourly labor). Costof salesalone represents 65 percent of net sales(rounded). Retail companies

like Lo w e fesd to have higher variable coststhan manufacturing companies like General Motors and Boeing .

Source:L o w e \Web site ihtti://www.lowes.com i

9 Thecontribution marginincomestatementshowsfixed and variablecomponentsof costinformation. Revenueminus
variablecostsequalsthe contribution margin. Thecontribution marginminusfixed costsequalsoperatingprofit. This
statementprovidesa clearerpicture of which costschangeandwhich costsremainthe samewith changesn levelsof

activity.

REVIEWPROBLENM.7

Lastmonth, Alta Production,Inc.,soldits productfor $2,500per unit. Fixedproductioncostswere $3,000,andvariable
productioncostsamountedto $1,400per unit. Fixedsellingand administrativecoststotaled $50,000 and variablesellingand
administrativecostsamountedto $200per unit. Alta Productionproducedand sold400units lastmonth.

Preparea traditional incomestatementanda contribution marginincomestatementfor Alta Production.Useasa guide.

Solutionto ReviewProblem5.7
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*Given.
5.4 The Relevant Range and Nonlinear Costs
LEARNINGBJECTIVE
1. Understandhe assumptionsisedto estimatecosts.
Question:BikesUnlimitedis makingan importantassumptionn estimatingfixedandvariable

costs.Whatis this importantassumptiorandwhymightit be misleading?

Answer:Theassumptions thattotal fixed costsandperunit variablecostswill alwaysbeatthe
levelsshownin regardles®f thelevel of production.Thiswill notnecessarilyold trueunderall

circumstances.

Forexample] e sagBskesUnlimited picksup alargecontractwith acustomeithatrequires
producinganaddtional 30,000units permonth.Do you think the costequationsn would leadto
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accuratecostestimatesProbablynot, becausedditionalfixed costswould beincurredfor
facilities, salariedpersonnelandotherareasVariablecostperunit would likely changealso
sinceadditionaldirectlaborwould berequired(eitherthroughovertime,which requiresovertime
pay,or by hiring moreemployeesvho arelessefficientastheylearnthe process)andthe
volumeof partspurchasedrom supplierswould increae,perhapdeadingto reductionsn per

unit costsdueto volumediscountdor the parts.

As definedearlier,therelevantrangeis atermusedto describethe rangeof activity (unitsof
productionin this example)or which costbehaviorpatternsarelikely to beaccurateBecause
thehistoricaldatausedto createtheseequationdor Bikes Unlimited rangesrom alow of 2,900
unitsin Januaryto a high of 5,900unitsin April (see), managementould investigatecosts
furtherwhenproductionlevelsfall outsideof this range.Therelevantrangefor total production
costsat BikesUnlimited is shownin . It is up to the costaccountanto determineherelevant
rangeandmakeclearto managemerthatestimatedveingmadefor activity outsideof the

relevant rangemustbe analyzedcarefullyfor accuracy.

Figure 5.8 Relevant Range for Total Production Costsat Bikes Unlimited
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RecallthatBikes Unlimited estimatedcostsbasedon projectedsalesof 6,000unitsfor the month
of August.Althoughthis s slighty higherthanthe highestsalesof 5,900unitsin April, Susan
(costaccountantyleterminedhatBikes Unlimited hadthe productioncapacityto produces,000
unitswithout significantly affectingtotal fixed costsor perunit variablecosts.Thusshe
deteminedthata saledevel of 6,000unitswasstill within therelevantrange However,Susan
alsomadekEric (CFO)awarethatBikes Unlimited wasquickly approachindull capacity If sales
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wereexpectedo increasen thefuture,the companywould haveto increasecapacity, andcost

estimatesvould haveto berevised.

Question:Anotherimportantassumptiorbeingmadeby BikesUnlimitedis thatall costsbehave
in a linear manner.Variable,fixed,and mixedcostsare all describedandshownasa straight
line.However, manycostsare notlinear and oftentakeon a nonlinearpattern.Whydo some

costsbehavean a nonlinearway?

Answer:Assumethe patternshownin is for total variableproductioncods. Considetthis: Have
you everworkedajob whereyou werevery slow atfirst butimprovedrapidly with experience?
If acompanyproducegustafew unitseachmonth,workers(directlabor)do notgainthe
experiencaneededo work efficiently andmaywastetime andmaterials.This hasthe effectof
driving up the perunit variablecost.Recallthatthe slopeof theline representshe unit cost;
thus,whentheunit costincreasessodoestheslope.If thecompanyproducesnoreunitseach
month,workersgainexperiencaesultingin improvedefficiency,andthe perunit costdecreases
(bothin materialsandlabor). This causeshetotal costline to flattenout a bit asthe slope
decreasedlhisis fine until the companystartsto reachits limit in how much it canproduce
(calledcapacity. Now the companymusthire additionalinexperience@mployee®r payits
currentemployee®vertime,which onceagaindrivesup the costperunit. Thustheslopebegins

toincrease.

Figure 5.9 Nonlinear Variable Costs
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Althoughthisis probablya moreaccuratedescriptionof how variablecostsactuallybehavefor
mostcompaniesit is muchsimplerto describeandestimatecostsif you assumeheyarelinear.
As long astherelevantrangeis clearlyidentified, mostcompaniescanreasonablyisethe
linearity assumptiorno estimatecosts.

KEYTAKEAWAY

9 Twoimportant assumptionsnustbe consideredvhen estimatingcostsusingthe methodsdescribedn this chapter.
1.  Whencostsare estimatedfor a specificlevel of activity, the assumptions that the activity levelis within the relevantrange.

2. Costsareestimatedassuminghat they arelinear.

Bothassumptionsare reasonableaslongasthe relevantrangeis clearlyidentified, andthe linearity assumptiondoesnot significantly

distort the resultingcostestimate.

REVIEWPROBLEM.8

=

Usingthe datain , identify the relevantrange.

2. Whyisit importantto determinethe relevantrange?

Solutionto ReviewProblem5.8

=

Therelevantrange,the rangeof activity for which costestimatesare morelikely to be accurate is from 150units (lowestactivity level)to 450
units of production(highestactivity level).
2. Identifyingthe relevantrangewhen estimatingcostsis important becausef a costestimateis beingmadefor activity outsideof the relevant
range,total fixed costsandper unit variablecostsmaybe different from thosedescribedn the costequation.Forexample if productionis
doubled,additionalfactory spacemaybe needed resultingin higherfixed costs.
5.5 Appendix:Peforming RegressiorAnalysiswith Excel
LEARNIN@BJECTIVE

1. PerformregressioranalysisusingExcel.

Question:Regressioranalysisis oftenperformedo estimatdixedandvariable costs.Many
differentsoftwarepackagesavethe capability of performingregressionanalysis,including
Excel. Thisappendixprovidesa basicillustration of howto useExcelto performregression
analysis.Statisticscoursescoverthis topicin moredepth.How is regressioranalysisusedto

estimatdixedandvariable costs?
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Answer:As notedin the chapteryegressioranalysisusesa seriesof mathematicaéquationdo

find the bestpossibl€fit of theline to the datapoints.For the purpose®f this chaptertheend

goalof regressioranalysisis to estimateixed andvariablke costs,which aredescribedn the

equationform of Y =f + vX. Recallthatthefollowing Exceloutputwasprovidedearlierin the

chaptetbasedon thedatapresentedn for Bikes Unlimited.

Coefficients|

y-intercept

43,276

x variable

53.42

Theresultingequatiornto estimateproductioncostsis Y = $43,276+ $53.42X.We now describe

thestepsto be performedin Excelto getthis equation.

Stepl. Confirmthatthe DataAnalysispackagas installed.

Goto the Datatabon thetop menubarandlook for DataAnalysis If DataAnalysisappearsyou

arereadyto performregressioranalysisIf DataAnalysisdoesnot appeargo to the helpbutton

(denotedasa questiormarkin theupperright-handcornerof the screenandtype Analysis

ToolPak Look for the Loadthe AnalysisToolPakoptionandfollow theinstructionsgiven.

Step2. Enterthedatain the spreadsheet.

UsinganewExcelspreadsheegnterthedatapointsin two columns.Themonthlydata

in includesTotal ProductionCostsandUnits ProducedThususeonecolumn(columnA) to

enterTotal ProductionCostsdataandanothercolumn(columnB) to enterUnits Producedlata.

SaylorURLhttp://www.saylor.org/books

Saylor.org
289


http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

| A _ B . C [—r)
Total

: Units
Production

Produced
1 Costs
2l $ 230,000 3,500
3 | $ 250,000 3,750
4 | § 260,000 3,800
5 | $ 220,000 3,400
6 | $ 340,000 5,800
7 | $ 330,000 5,500
8 | $ 200,000 2,900
9 | $ 210,000 3,300
10 | $ 240,000 3,600
11 | $ 380,000 5,900
12 | $ 350,000 5,600
13 | $ 290,000 5,000
14 |

Step3. Runtheregressioranalysis.

Usingthe samespreadsheetetupin step2, selectData DataAnalysis andRegressionA box
appearshatrequiresheinput of severaitemsneededo performregressionlnputY
Rangerequiresthatyou highlight the y-axisdata,includingthe heading(cellsB1 throughB13in
theexampleshownin step2). Input X Rangerequiresthatyou highlight the x-axisdata,
includingthe heading(cells C1 throughC13in the exampleshownin step2). Check

the Labelsbox; thisindicatesthatthetop of eachcolumnhasaheading(B1 andC1). SelectNew
Workbook thiswill puttheregressionmesultsin anewworkbook.Lastly, checkthe Line Fit
Plotsbox, thenselectOK. Theresultis asfollows (notethatwe madea few minor format

changedo allow for a betterpresentatioof thedata).
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Step 4. Analyze the output.

Here,we discuskey itemsshownin theregressioroutputprovidedin step3.

1 CostEquation:Theoutputshowsthatestimatedixed costs(shownas

the Interceptcoefficientin cell B17) total $43,276 andthe estimated/ariablecostper

unit (shownasthe Units Praducedcoefficientin B18) is $53.42.Thusthe costequation

is:

Y = $43,276 + $53.42XorTotal Production Costs= $43,276 + ($53.42 x Units Produced)
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T

Line Fit PlotandR-SquaredTheplot showsthatactualtotal productioncostsarevery
closeto predictedtotal productioncostgalculatedusingthe costequation.Thusthe cost
equationcreatedrom theregressioranalysisis likely to be usefulin predictingtotal
productioncosts.Anotherway to assesshe accuracyof theregressioroutputis to review
theR-squaredstatisticshownin cell B5. R-squaredeasureshe percentof thevariance
in thedependentariable(total productioncosts in this example)explainedoy the
independentariable(units producedin this example) Accordingto the output, 96.29
percentf thevariancen total productioncostsis explainedoby the level of units
produced furtherevidencethattheregressiomesultswill be usefulin predictingtotal

productioncosts.

The discussion of regression analysis in this chapter is meant to serveasan introduction to the topic.

To further enhanceyour knowledge of regression analysis and to provide for a more thorough

analysis of the data, you should pursue the topic in an introductory statistics course.
KEYTAKEAWAY

I Softwareapplications,suchasExcelcanuseregressioranalysigo estimatefixed andvariablecosts.
0 Oncethe dataanalysigpackagesinstalled,historicaldataare enteredin the spreadsheetandthe regressioranalysis
isrun.

0 Theresultingdataare usedto determine the costequation,whichincludesestimatedfixed andvariablecosts.

Theline fit plot and R-squaredstatisticare usedto assesshe usefulnesof the costequationin estimatingcosts.
REVIEWPROBLEN.9

Referto the monthly productioncostdatafor Alta Production,Inc.,in . Usethe four stepsof regressioranalysisdescribedn

this appendixto estimatetotal fixed costsandvariablecostper unit. Stateyour resultsin the equationform Y=f +vX.

Solutionto ReviewProblem5.9

RegressiomanalysigperformedusingExceresultsin the following output:

Coefficients|

y-intercept] 703

x variable 1,442.97

Thusthe total costequationis:
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Y=$703+$1,442.97X

ENDOFCHAPTEEREXERCISES

Questions
1. Whatisafixedcost?Providetwo examples.
2.  Whatisthe differencebetweena committedfixed costanda discretionaryfixed cost?Provideexamplesof each.
3.  Whatisavariablecost?Providetwo examples.
4. Whatisamixedcost?Providetwo examples.
5. Describethe variablesin the costequationY=f +vX.
6. Howisthe costequationY=f +vXusedto estimatefuture costs?
7. Whyisit important to identify how costsbehavewith changesn activity?
8. ReviewWhywasthe schoolR A & (i adihitisirabiénsurprisedto find out that costsavinggrom closinga schoolwould be
muchlower than initially anticipated?
9. Explainhow accountanalysids usedto estimatecosts.
10. Describehe four stepsof the high-low method andhow thesestepsare usedto estimatecosts.
11. Whymightthe high-low methodleadto inaccurateresults?
12. Describehe five stepsof the scattergraphmethod and how thesestepsare usedto estimatecosts.
13. Howcanthe scattergraphmethod be usedto identify unusualdata points?
14. Describehow regressioranalysiss usedto estimatecosts.
15. Howdoesthe contribution marginincomestatementdiffer from the traditional incomestatement?
16. ReviewWhichcostsat[ 2 ¢ &r@li#elyto be variablecosts?
17. Describethe term relevantrange Whyisit important to staywithin the relevantrangewhen estimatingcosts?

18. Explainrhow somecostscanbehavein anonlinearway.

BriefExercises
19. Planningat BikesUnlimited. Referto the dialogueat BikesUnlimited presentedat the beginningof the chapter.Whatisthe
first stepto be takenby Susarand her accountingstaff to helpin estimatingprofit for August?
20. ldentifying CostBehavior.VasquezZncorporatedis trying to identify the costbehaviorof the three coststhat follow.

Costinformationis providedfor three months.
CostA CostB CostC

Month | Units Produced| Total Costs| Costper Unit | Total Costs| Costper Unit | Total Costs| Costper Unit
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CostA CostB CostC
1 1,500 $1,500 $4,500 $3,000
2 3,000 1,500 5,250 6,000
3 750 1,500 3,750 1,500
21. Required:

a. Calculatehe costper unit, andthen identify how the costbehavesfor eachof the three costs(fixed, variable,or
mixed).Explainthe reasoningor your answers.
b. Howdoesidentifyingcostbehaviorpatternshelpmanagers?
AccountAnalysis.CordovaCompanywould like to estimateproductioncostson an annualbasis.Costsncurredfor
direct materialsanddirect labor are variablecosts.Theaccountingecordsindicatethat the following productioncosts

wereincurredlastyearfor 50,000units.
Directmaterials $100,000

Directlabor $215,000

Manufacturingoverhead $300,000(20 percentfixed; 80 percentvariable)

Required:

Useaccountanalysigo estimatethe fixed costsper year,andthe variablecostper unit.
High-LowMethod. Thecity of Rockvillereported the followingannualcostdatafor maintenancework performed

onits fleet of trucks.

Reporting Period (Year) | Total Costs| Level of Activity (Miles Driven)
Yearl| $ 750,000 225,000
Year2 850,000 240,000
Year3| 1,100,000 430,000
Year4| 1,150,000 454,000
Year5| 1,250,000 560,000
Year6| 1,550,000 710,000
Required:

a. Usethe four stepsof the high-low methodto estimatetotal fixed costsper yearandthe variablecostper mile.
Stateyour resultsin the costequationform Y=f +vX.
b. Whatwouldthe estimatedcostsbe if the trucksdrove 500,000milesin year7?

ScattergraphMethod. Referto the datain Brief Exercise€2 for the city of Rockville.
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Required:
a. Usethe five stepsof the scattergraphmethodto estimatetotal fixed costsper yearandthe variablecostper mile.
Stateyour resultsin the costequationform Y=f +vXbyfilling in the dollaramountsfor f andv.
b.  Whatwouldthe estimatedcostsbe if the trucksdrove 500,000milesin year7?
RegressiorAnalysis.Regressiomnalysisvasrun usingthe datain Brief Exercise2 for the city of RockvilleThe

output is shownhere:
Coefficients|

y-intercept| 441,013

x variable 1.53

Required:
a. Usethe regressioroutput to developthe costequationY=f +vXbyfilling in the dollaramountsfor f andv.
b. Whatwouldthe cityofw 2 O | @eatitn&teBld@stsbe if its trucksdrove 500,000milesin year7?
Contribution Margin Income Statement.LastyearPodProducts Inc.,soldits productfor $250per unit. Production
coststotaled $40,000(25 percentfixed, 75 percentvariable).Sellingand administrativecoststotaled $150,000(10
percentfixed, 90 percentvariable).PodProductsproducedandsold1,000units lastyear.

Required:

Preparea contribution marginincomestatementfor PodProducts nc.

RelevantRange JerseyCompanyproducesierseysfor athleticteams,andtypicallyproducesbetween1,000and
5,000jerseysannually.Theaccountantis askedto estimateproductioncostsfor this comingyearassuming,000
jerseyswill be produced.

Required:
Whatis meantby the term relevantrange andwhy is the relevantrangeimportant for estimatingproductioncostsfor

this comingyearat JerseyCompany?

ExercisesSetA
27. ldentifying CostBehavior.ZhangCorporationis trying to identify the costbehaviorof the three costsshown.Cost

informationis providedfor sixmonths.

Cost1l Cost2 Cost3

Month | Units Produced| Total Costs| Costper Unit | Total Costs| Costper Unit | Total Costs| Costper Unit

1 18,000 $36,000 $19,800 $5,000

SaylorURLhttp://www.saylor.org/books Saylor.org



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

Cost1 Cost2 Cost3
2 16,000 32,000 _ 19,200 _ 5,000 _
3 14,000 28,000 _ 18,200 _ 5,000 _
4 12,000 24,000 ] 16,800 o 5,000 o
5 10,000 20,000 ] 14,500 o 5,000 o
6 8,000 16,000 _ 12,000 _ 5,000 _
28. Required:

a. Calculatethe costper unit, andthen identify how the costbehavegfixed, variable,or mixed)for eachof the three
costs.Explainthe reasoningbehindyour answers.
b.  Whyisit important to identify how costsbhehavewith changesn activity?
AccountAnalysis.BakerAdvertisingincorporatedwould like to estimatecostsassociatedwith its clientson an
annualbasis. Assumecostsfor suppliesandadvertisingstaff are variablecosts.Theaccountingrecordsindicatethe

following costswereincurredlastyearfor 100clients:
Supplies $ 20,000

Advertisingstaff wages(hourly employees| $170,000

Managersalary $ 90,000
Building rent $ 56,000
Required:

a. Useaccountanalysigdo estimatetotal fixed costsper year,andthe variablecostper unit. Stateyour resultsin the
costequationform Y =f +vXbyfilling in the dollaramountsfor f andv.
b. Estimatethe total costsfor this comingyearassumingl20clientswill be served.
High-LowMethod. Castanz&€ompanyproducescomputerprinters. Managementwantsto estimatethe costof
productionequipmentusedto produceprinters. Thecompanyreported the following monthly costdatarelatedto

productionequipment:

Reporting Period (Month) | Total Costs| Machine Hours
January $ 920,000 45,000
February 600,000 25,000
March 500,000 20,000
April 1,100,000 90,000
May 1,140,000 95,000
June 620,000 30,000
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July 880,000 38,000

August 910,000 48,000

September 1,060,000 78,000

October 960,000 51,000

November 1,400,000 96,000

December 980,000 54,000
Required:

a. Usethe four stepsof the high-low methodto estimatetotal fixed costsper month andthe variablecostper
machinehour. Stateyour resultsin the costequationform Y=f +vXbyfilling in the dollaramountsfor f andv.
b. WhatwouldCastanza 2 Y LJ ebtén@tédcostsbeif it used50,000machinehoursnextmonth?
c. Whatwould Castanz&€ompg/ & éstimatedcostsbe if it used15,000machinehoursnextmonth?Whyshouldyoufeel
uncomfortableestimatingcostsfor 15,000machinehours?
ScattergraphMethod. Castanz&ompanyproducescomputerprinters. Managementvantsto estimatethe costof
production equipmentusedto produceprinters. Thecompanyreported the followingmonthly costdatarelatedto

productionequipment(thisis the samedataasthe previousexercise):

Reporting Period (Month) Costs| Machine Hours
January $ 920,000 45,000
February 600,000 25,000
March 500,000 20,000
April 1,100,000 90,000
May 1,140,000 95,000
June 620,000 30,000
July 880,000 38,000
August 910,000 48,000
September 1,060,000 78,000
October 960,000 51,000
November 1,400,000 96,000
December 980,000 54,000
Required:

a. Usethe five stepsof the scattergraphmethodto estimatetotal fixed costsper month andthe variablecostper

machinehour. Stateyour resultsin the costequationform Y =f +vXbyfilling in the dollaramountsfor f andv.
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b. Whatwould Castanza 2 Y LJI gétén@tédcostsbeif it used50,000machinehoursnextmonth?
c. WhatwouldCastanza 2 Y LJ gbtén@tédcostsbeif it used15,000machine hoursnextmonth?
RegressiorAnalysis.Regressiomnalysisvasrun for Castanz&ompanyresultingin the following output (thisis

basedon the samedataasthe previoustwo exercises):
Coefficients|

y-intercept] 445,639

x variable 8.54

Required:

a. Usethe regressioroutput givento developthe costequationY =f +vXbyfilling in the dollaramountsfor fandv.
b. Whatwould Castanza 2 Y LJI estén@tédcostsbeif it used50,000machinehoursnextmonth?
c. WhatwouldCastanza 2 Y LJ ebtén@et costsbeif it used15,000machinehoursnextmonth?

Contribution Margin Income Statement.Lastmonth KumarProductionCompanysoldits productfor $60 per unit.
Fixedproductioncostswere $40,000,andvariableproductioncostsamountedto $15per unit. Fixedsellingand
administrativecoststotaled $26,000,and variablesellingand administrativecostsamountedto $5 per unit. Kumar
Productionproducedandsold 7,000units lastmonth.

Required:
a. Prepareatraditional incomestatementfor KumarProductionCompany.
b. Prepareacontribution marginincomestatementfor KumarProductionCompany.
c. Whydo companiesusethe contribution marginincomestatementformat?
RegressiorAnalysisUsingExcel(Appendix).WalleyeCanpanyproducesfishingreels.Managementwantsto

estimatethe costof productionequipmentusedto producethe reels. Thecompanyreportedthe following monthly

costdatarelatedto productionequipment:

Reporting Period (Month) | Total Costs| Machine Hours

January $1,104,000 54,000
February 720,000 30,000
March 600,000 24,000
April 1,320,000 108,000
May 1,368,000 114,000
June 744,000 36,000
July 1,056,000 45,600
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August 1,092,000 57,600

September 1,272,000 93,600

October 1,152,000 61,200

November 1,680,000 115,200

December 1,176,000 64,800
Required:

a. UseExcelto performregressioranalysisProvidea printout of the results.

b. Usethe regressioroutput to developthe costequationY =f +vXbyfilling in the dollaramountsfor f andv.

c. WhatwouldWalleye/ 2 Y LJI eftém@taédcostsbe if it used90,000machinehoursthis month?

ExercisesSetB

34. Identifying CostBehavior.lvanov,Inc.,istrying to identify the costbehaviorof the three costsshown.Cost

informationis providedfor sixmonths.

Cost1l Cost2 Cost3

Month | Units Produced| Total Costs| Costper Unit | Total Costs| Costper Unit | Total Costs| Costper Unit
1 8,000 $10,000 . $24,000 ] $32,000] ]

2 10,000 10,000 _ 29,000 40,000 _

3 12,000 10,000 _ 33,600 _ 48,000 _

4 14,000 10,000 ] 36,400 ] 56,000 o

5 16,000 10,000 ] 38,400 ] 64,000 ]

6 18,000 10,000 _ 39,600 _ 72,000 _

35. Required:

a. Calculatethe costper unit, andthen identify how the costbehavegfixed, variable,or mixed)for eachof the three

costs.Explainthe reasoningbehindyour answers.

b. Whyisit important to identify how costsbehavewith changesn activity?

AccountAnalysis.SwimSafeCompanyhiresseveralinstructorswho provideweeklyone-hour private swimlessons

to individuals.Thecompanywould like to estimatecostsassociatedvith its swimlessonson a weeklybasis Assume

costsfor towels, snacksdrinks,andinstructor wagesare variablecosts.Theaccountingrecordsindicatethe following

costswere incurredlastweekfor 250 customerlessons:

Towels,snacksdrinks

$1,250

Instructorwages(hourly employees] $3,000
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Manager(owner)salary $1,500

Poolrental $2,000

Required:
a. Useaccountanalysigo estimatetotal fixed costsper week,andthe variablecostper lesson.Stateyour resultsin
the costequationform Y=f +vXby filling in the dollaramountsfor f andv.
b. Estimatethe total costsfor this comingweekassuming220lessonswill be provided.
High-LowMethod Quality Tools.Quality ToolsIncorporatedwould like to estimatecostsassociatedvith its sales
personnel.Salespeoplare paida salarypluscommissionCommissiomatesvaryamongproductsandare basedon

salesdollars.The companyreported the followingmonthly costdatarelatedto salespersonnel:

Reporting Period (Month) | Total Costs| SalesAmount
January $710,0000 $13,800,00(
February 695,000 13,600,00(
March 765,000 15,100,000
April 650,0000 12,000,000
May 775,0000 15,500,000
June 750,000 14,700,000
July 715,000 14,500,000
August 680,000f 13,100,000
September 830,000 16,500,000
October 815,000 16,000,000
November 800,000 15,600,00(
December 690,000 13,200,000
Required:

a. Usethe four stepsof the high-low methodto estimatetotal fixed costsper month andthe variablecostper sales
dollar. Stateyour resultsin the costequationform Y =f + vXbyfilling in the dollaramountsfor f andv.
b.  Whatwould Quality¢ 2 2€dstin@tedcostsbeif it hadsalesof $12,500,00(hext month?
c. Whatwould Quality¢ 2 2dstim@edcostsbeif it hadsalesof $20,000,00hext month? Why shouldyoufeel
uncomfortableestimatingcostsfor $20,000,000n sales?
ScattergraphMethod. Quality ToolsIncorporatedwould like to estimatecostsassociatedvith its salespersonnel.

Salespeoplare paid a salarypluscommissionCommissiomatesvaryamongproductsandare basedon salesdollars.
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Thecompanyreportedthe following monthly costdatarelatedto salespersonnel(thisisthe samedataasthe

previousexercise):

Reporting Period (Month) | Total Costs| SalesAmount

January $710,0000 $13,800,00(
February 695,000 13,600,00(
March 765,000 15,100,000
April 650,000 12,000,000
May 775,000 15,500,000
June 750,000 14,700,000
July 715,0000 14,500,000
August 680,000f 13,100,000
September 830,000 16,500,000
October 815,000 16,000,000
November 800,000 15,600,00(
December 690,000 13,200,000

Required:

a. Usethe five stepsof the scattergraphmethodto estimatetotal fixed costsper month andthe variablecostper
salesdollar. Stateyour resultsin the costequationform Y=f + vXbyfilling in the dollaramountsfor f andv.
b.  Whatwould Quality¢ 2 2€dstim@tedcostsbeif it hadsalesof $12,500,00(hext month?
c. Whatwould Quality¢ 2 2€dstim@edcostsbeif it hadsalesof $20,000,00(hext month?
RegressiorAnalysis.Regresionanalysisvasrun for Quality ToolsIncorporatedresultingin the following output

(thisis basedon the samedataasthe previoustwo exercises):

Coefficients

y-intercept| 129,188,

x variable 0.04

Required:
a. Usethe regressioroutput givento developthe costequationY =f +vXbyfilling in the dollaramountsfor fandv.
b. Whatwould Quality¢ 2 2€estim@tedcostsbeif it hadsalesof $12,500,000hextmonth?

c. Whatwould Quality¢ 2 2€dstin@tedcostsbeif it had salesof $20,000,00(hext month?
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Contribution Margin Income Statement, ServiceCompany Lastmonth SeafoodGrill hadtotal salesof $200,000.
Foodpreparationandservicecoststotaled $90,000(20 percentfixed, 80 percentvariable).Sellingand administrative
coststotaled $30,000(70 percentfixed, 30 percentvariable).

Required:
a. Prepareatraditionalincomestatementfor SeafoodGrill.
b.  Prepareacontribution marginincomestatementfor SeafoodGrill.
c. Whydo companiesusethe contribution marginincomestatementformat?

RegressiorAnalysisUsingExcel(Appendix).CainCompanyproducescalculators Managementvantsto estimate

the costof productionequipmentusedto producethe calculators Thecompanyreported the following monthly cost

datarelatedto productionequipment:

Reporting Period (Month) | Total Costs| Machine Hours
January $1,250,000 59,000
February 990,000 33,000
March 850,000 28,000
April 1,580,000 120,000
May 1,670,000 126,000
June 1,050,000 40,000
July 1,360,000 51,000
August 1,400,000 70,000
September 1,550,000 105,000
October 1,500,000 67,000
November 1,860,000 128,000
December 1,480,000 71,000
Required:

a. UseExcelo performregressioranalysisProvidea printout of the results.
b. Usethe regressioroutput to developthe costequationY =f +vXbyfilling in the dollaramountsfor f andv.

c. WhatwouldCain/ 2 Y LJI estén@tadcostsbeif it used110,000machinehoursthis month?

Problems
41. CostBehavior.Assumeyou are a consultantperformingwork for two different companiesEachcompanyhasasked

youto helpthem identify the behaviorof certaincosts.
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Required:

a. Identify eachof the following costsfor HwangCompanya producerof skiboats,asvariable(V),

fixed (F),or mixed(M):

1. _ Salargf productionmanager

2. ___ Materialgequiredfor production

3. ___ Monthlyrent onfactorybuilding

4. _ Hourlyagesfor assemblyworkers

5. __ Straightine depreciationfor factory equipment

6. __ Annuainsuranceon factorybuilding

7. ____Invoicesentto customers

8. __ Salarieandcommission®f salespeople

9. __ Salargf chiefexecutiveofficer

10. _ Compangellphoneswith first 50 hoursfree, then 10 centsper minute
b. Identify eachof the following costsfor RainierCampingProducts,a makerof backpacksasvariable

(V),fixed (F),or mixed(M):

1. _ Hourlyagesfor assemblyworkers

2. __ Fabricequiredfor production

3. __ Strajht-line depreciationon factory building

4. _ Salarieandcommission®f salespeople

5. __ Leaspaymentsfor factoryequipment

6. __ Compangellphoneswith first 80 hoursfree, then 8 centsper minute
7. ____ Invoicesentto customers

8. _ Salargf productionmanager

9. __ Salargf controller (accounting)

10. _ Electricityor factorybuilding

c. Howmightthe managersof thesecompaniesusethe costbehaviorinformationrequested?
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AccountAnalysisand Contribution Margin Income StatementMaddenCompany would like to estimatecosts
associatedvith its productionof football helmetson a monthly basis.Theaccountingrecordsindicatethe following

productioncostswere incurredlastmonth for 4,000helmets.

Assemblyw o r k laborghourly) $70,000
Factoryrent 3,000
Plantma n a gsalaryd s 5,000
Supplies 20,000
Factoryinsurance 12,000
Materialsrequiredfor production 20,000
Maintenancef productionequipmeni{basedonusage) 18,000

Required:
a. Useaccountanalysigo estimatetotal fixed costsper month andthe variablecostper unit. Stateyour resultsin the
costequationform Y=f +vXbyfilling in the dollaramountsfor f andv.

b. Estimatetotal productioncostsassumingds,000helmetswill be producedand sold.

c. Prepareacontributionmarginincomestatementassuming,000helmetswill be produced,and eachhelmetwill be
soldfor $70.Fixedsellingand administrativecoststotal $10,000.Variablesellingand administrativecostsare $8 per
unit.

High-Low, Scattergraphand RegressiorAnalysis;Manufacturing Company Woodworks,Inc.,producescabinet
doors.Manufacturingoverheadcoststend to fluctuate from one month to the next,and managementvould like to

accuratelyestimatethesecostsfor planninganddecisioamakingpurposes.

Theaccountingstaff at Woodworksrecommendghat costsbe brokendowninto fixed and variablecomponents.
Becausehe productionprocesss highlyautomated,most of the manufacturingoverheadcostsarerelatedto
machneryandequipment.Theaccountingstaff believesthe beststartingpoint isto reviewhistoricaldatafor costs

andmachinehours:

Reporting Period (Month) | Total Costs| Machine Hours
January $278,000] 1,550
February 280,000 1,570
March 266,000 1,115
April 290,000 1,700
May 262,000 1,110
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June 269,000 1,225
July 275,000 1,335
August 286,000 1,660
September 250,000 1,000
October 253,000 1,020
November 260,000 1,025
December 281,000 1,600

Thesedatawere enteredinto a computerregressiomprogram,which producedthe following output:

Coefficients

y-intercept| 210,766

x variable 4531

Required:

a. Usethe four stepsof the high-low methodto estimatetotal fixed costsper month andthe variablecostper
machinehour. Stateyour resultsin the costequationform Y=f +vXbyfilling in the dollaramountsfor f andv.
Usethe five stepsof the scattergraphmethodto estimatetotal fixed costsper month, andthe variablecostper
machinehour. Stateyour resultsin the costequationform Y=f +vXbyfilling in the dollaramountsfor f andv.
Usethe regressioroutput givento developthe costequationY =f +vXbyfilling in the dollaramountsfor fandv.
Usethe resultsof the highflow method (a), scattergraphmethod (b), andregressioranalysiqc), to estimatecostsfor
1,500machinehours.(Youwill havethree different answers onefor eachmethod.)Whichapproachdo youthink is
mostaccurateandwhy?

Managementikesthe regressiomanalysisapproachandasksyouto estimatecostsfor 5,000machinehoursusingthis
approach(the companyplansto expandby openinganotherfacility and hiring additionalemployees)Calculateyour
estimate,and explainwhy your estimatemight be misleading.

High-Low, Scattergraphand RegressiorAnalysis;ServiceCompanySancheAccountingCompanypreparestax
returns for individuals Marie Sanchezthe owner, would like an accurateestimateof the O 2 Y LJI- cgsistargplanning
anddecisiormakingpurposes WhenMarie asksyouto devisea wayto estimatecostson a monthly basis,yourecall
the importanceof breakingcostsinto fixed andvariablecomponents Becausghe O 2 Y LJI cfsis@rédriven

primarily by the numberof tax returns prepared,you decideto usehistoricaldatafor costsandtax returnsprepared:

Reporting Period (Month) | Total Costs| Returns Prepared

January

$157,000

315
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February 145,000 300
March 167,500 375
April 163,000 325
May 120,000 250
June 112,000 210
July 138,000 280
August 100,000 190
September 108,000 205
October 115,000 245
November 136,000 265
December 126,000 255

Youenter thesedatainto a computerregressiorprogramandget the followingresults:

Coefficients

y-intercept| 24,626

x variable 401.86|

Required:
a. Usethe four stepsof the high-low methodto estimatetotal fixed costsper month andthe variablecostper tax
return prepared.Stateyour resultsin the costequationform Y =f +vXbyfilling in the dollaramountsfor f andv.

b. Usethe five stepsof the scattelgraphmethodto estimatetotal fixed costsper month andthe variablecostper tax
return prepared.Stateyour resultsin the costequationform Y =f +vXbyfilling in the dollaramountsfor f andv.

c. Usethe regressioroutput givento developthe costequation Y=f +vXbyfilling in the dollaramountsfor fandv.

d. Usethe resultsof the high-low method (a), scattergraphmethod (b), andregressioranalysigc) to estimatecostsfor
290taxreturns. (Youwill havethree different answers onefor eachmethod.)Whichapproachdo youthink is most
accurateandwhy?

e. Marielikesthe regressioranalysisapproachandasksyouto estimatecostsfor 800tax returnsusingthis approach
(sheplansto expandby openinganotheroffice and hiring additionalemployees)Calculateyour estimate,and explain
why your estimatemight be misleading.

High-Low, ScattergraphRegressiorAnalysis,and Contribution Margin IncomeStatement.EyeCare Inc.,provides

visioncorrectionsurgeryfor its patients Youare the accountantfor EyeCare and managementhasaskedyouto
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devisea way of accuratelyestimatingcompanycostsfor planningand decisiormakingpurposes.Y oubelievethat

reviewinghistoricaldatafor costsand numberof surgeriessthe beststarting point. Thesedataare asfollows:

Reporting Period (Month) | Total Costs| Number of Surgeries
January $208,000 54
February 205,000 52
March 217,000 55
April 200,000 50
May 232,000 62
June 230,000 60
July 226,000 57
August 235,000 63
September 252,000 71
October 250,000 70
November 245,000 66
December 244,000 65
Youenter thesedatainto a computerregressiorprogramandget the followingresults:

Coefficients|

y-intercept 75,403]

X variable 2,536.77|

Required:

a. Usethe four stepsof the high-low methodto estimatetotal fixed costsper month, andthe variablecostper
surgery.Stateyour resultsin the costequationform Y=f +vXbyfilling in the dollaramountsfor f andv.

b.  Usethe five stepsof the scattergraphmethodto estimatetotal fixed costsper month, andthe variablecostper
surgery.Stateyour resultsin the costequationform Y=f +vXbyfilling in the dollaramounts for f andv.

c. Usethe regressioroutput givento developthe costequationY =f +vXbyfilling in the dollaramountsfor fandv.

d. Usethe resultsof the high-low method (a), scattergraphmethod (b), andregressioranalysigc), to estimatecostsfor
70surgeries(Youwill havethree different answers onefor eachmethod.) Whichapproachdo you think is most

accurateandwhy?
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e. AssumeEyeCarecharges$4,000for eachsurgeryperformed.Usethe regressioranalysiscostinformation (for 70
surgeries)o preparea contribution marginincomestatement.(Hint: Youwill only haveoneline item for variablecosts
andone line item for fixed costs.)

RegressiomnalysisUsingExcelAppendix).Metal Products Inc.,producesmetal storageshedsTheO 2 Y LI y & Qa
manufacturingoverheadcoststend to fluctuate from one month to the next,and managementvould like anaccurate

estimateof thesecostsfor planningand decisiormakingpurposes.

TheO 2 Y LI agcdudtingstaff recommendsghat costsbe brokendowninto fixed andvariablecomponents Because
the productionprocesss highlyautomated,most of the manufacturingoverheadcostsare relatedto machineryand
equipment.Theaccountingstaff agreesthat reviewinghistoricaldatafor costsand machinehoursis the beststarting

point. Datafor the past18 monthsfollow.

Reporting Period (Month) | Total Overhead Costs| Total Machine Hours
January $695,000 3,875
February 700,000 3,925
March 665,000 2,788
April 725,000 4,250
May 655,000 2,775
June 672,500 3,063
July 687,500 3,338
August 715,000 4,150
September 625,000 2,500
October 632,500 2,550
November 650,000 2,563
December 702,500 4,000
January 730,000 4,025
February 735,000 4,088
March 697,500 2,900
April 762,500 4,425
May 687,500 2,888
June 705,000 3,188
Required:

a. UseExcelo performregressioranalysisProvidea printout of the results.
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b. Usethe regressioroutput givento developthe costequationY =f +vXbyfilling in the dollaramountsfor fandv.

c. Usethe resultsof the regressioranalysigo estimatecostsfor 3,750machinehours.

d. Managements consideringplansto expandby openingseveralnew facilitiesandasksyouto estimatecostsfor 22,000
machinehours.Calculateyour estimate,and explainwhy this estimatemaybe misleading.

e. Whatcanbe doneto improvethe estimatemadein part d?

OneStepFurther:SkiltBuildingCases
47. Internet Project: Variableand FixedCosts.Usingthe Internet, find the annualreport of oneretail companyandone
manufacturingcompany Printout eachO 2 Y LJI int@n@statement. (Hint: Theincomestatementis often called
thestatementof operationsor statementof earnings)
Required:
a. Revieweachincomestatement,andprovideananalysisof whichoperatingcostsarelikelyto be variableandwhich
arelikelyto be fixed. Includecopiesof both incomestatementswhen submittingyour answer.
b. Howwouldyou expectaretail O 2 Y LJI nyixdi¥ariableandfixed operatingcoststo differ from that of a
manufacturingcompany?
c. Howmightthe managerof thesecompaniesusecostbehaviorinformation?
GroupActivity: Identifying Variableand FixedCosts.Tocompletethe following requirements form groupsof two
to four students.
Required:
a. Eachgroupshouldselecta productthat is easyto manufacture.
b. Preparealist of materials,labor,and other resourcesneededto makethe product.
c. Usingthe list preparedin requirementb, identify whetherthe costsassociatedvith eachitem are variable fixed, or
mixed.
d. Asamanagerfor this companywhywould youwantto knowwhether costsare variable fixed, or mixed?
CostBehaviorat BestBuy. Thefollowing condensedncomestatementis for BestBuyCo.,Inc., alargeretailer of

consumerelectronics.
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Required:

Assumethat costof goodssoldcomprisesonly variablecosts,and sellingandadministrativeexpensesre all fixed
costs.Alsoassumethat BestBuy expectssalesto grow by 10 percentfor the yearendedMarch 3, 2012.
a. Calculateexpectedoperatingincomefor the yearendedMarch 3, 2012assuminghe companyis still within the
relevant rangeof activity.

b. Calculatehe expectedpercentincreasen operatingincomefrom the yearendedFebruary26,2011,to the year
endedMarch3,2012.

c. Whyisthe percentincreasen operatingincomehigherthan the percentincreasein sales?

d. Isthe asumptionthat all sellingandadministrativeexpensesre fixed a reasonableassumptionZExplain.

FixedCostsat United Airlines Review.

Required:
a. Whatis meantby the term fixed cost?

b.  Whichcostsat United Airlineswere identified asfixed costs?

c. Howmight United Airlinesreduceits fixed costs?Bespecific.

Comprehensiv€ase
51. Ethics:Manipulating Datato Establisha Budget(Appendix)HealthyBar,Inc.,producesenergybarsfor sports

enthusiastsTheO 2 Y LJI figcaly@arendson December3. Theproductionmanager JimWallace is establishinga

costbudgetfor the productiondepartmentfor eachmonth of this comingquarter (Januarythrough March).At the end
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of March,Jimwill be evaluatedbasedon his ability to meetthe budgetfor the three months endingMarch 31. In fact,

Jimwill receivea significantbonusif actualcostsare below budgetedcostsfor the quarter.

Theproductionbudgetis typicallyestablishedbasedon datafrom the last 18 months. Thesedataare asfollows:

Reporting Period (Month) | Total Overhead Costs| Total Machine Hours
July $695,000 3,410
August 700,000 3,454
September 665,000 2,453
October 725,000 3,740
November 655,000 2,442
December 672,500 2,695
January 687,500 2,937
February 715,000 3,652
March 625,000 2,200
April 632,500 2,244
May 650,000 2,255
June 702,500 3,520
July 730,000 3,542
August 735,000 3,597
September 697,500 2,552
October 762,500 3,894
November 687,500 2,541
December 705,000 2,805

Youarethe accountantwho assistslimin preparingan estimateof productioncostsfor the nextthree months.You
intend to useregressioranalysigo estimatecosts,aswasdonein the past.Jimexpectsthat 3,2100machinehourswill

be usedin January3,650machinehoursin Februaryand2,850machinehoursin March.

Jimapproaches/ouandasksthat youadd$100,000to productioncostsfor eachof the past18 monthsbeforerunning
the regressioranalysisAshe putsit, & ! Fail, ;llagemenalwaystakesmy proposedbudgetsandreducesthem by

about 10 percent. Thisis my way of levelingthe playingF A St RH ¢

Required:
a. UseExcelo perform regressioranalysisusing the historicaldata provided.
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1. Submitaprintout of the results.
2. Usethe regressiomutput to developthe costequationY=f +vXbyfilling in the dollaramountsfor f andv.
3. Calculateestimatedproductioncostsfor JanuaryfFebruaryand March. Alsoprovidea total for the three

months.

b. UseExcelo performregressioranalysisafter adding$100,000to productioncostsfor eachof the
past18 months,asJimrequested.
1. Submitaprintout of the results.
2. Usethe regressioroutput to developthe costequation Y=f +vXbyfilling in the dollaramountsfor f andv.
3. Calculateestimatedproductioncostsfor JanuaryFebruary and March. Alsoprovidea total for the three
months.
c. WhydidJimaskyouto add$100,000to productioncostsfor eachof the past18 months?

d. HowshouldyouhandleWA YeQuest?(If necessaryreviewthe presentationof ethicsin for additionalinformation.)
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Chapter 6
How Is Cost-Volume-Profit Analysis Used for Decision Making?

ReciliaVerais vice presidenbf salesat SnowboardCompany, a manufactureof onemodelof
snowboardLisa Donleyis the companyaccountantReciliaandLisa arein their weekly

meeting.

Lisa,l 6imtheprocessf settingup anincentivesystenfor mysalesstaff,and|l dike to geta betterhandleon our
Recilia: | financial information.

Lisa: No problem.How canl help?

| 6 reveewedour financial resultsfor the past12 monthslt lookslike we madea profit in some monthsandhadlossesn
othermonthsFromwhat! cantell, we sell eachsnowboardor $250,0ur variable costis $150per unit, and our fixed cost
is $75per unit. It seemdo methatif we sell justonesnowboardeachmonth,we shouldstill showa profit of $25,andany

Recilia: | additionalunitssold shouldincreasetotal profit.

Yourunit salesprice of $250and unit variable costof $150look accurateto me,butl 6 not sureaboutyour unit fixed cost
of $75. Fixed coststotal $50,000a monthregardlesof the numberof unitswe produce Trying to expresdixed costson a
per unit basiscanbe misleadingbecauset depend®n the numberof unitsbeingproducedandsold,whichchangesach
morth. | cantell youthateachsnowboardoroducedandsold provides$100toward coveringfixed costs thatis, $250,the

Lisa: salesprice of onesnowboardminus$150in variable cost.

The$75perunit for fixed costswasmyestimatebasedon lastyea r €alesbutl getyourpoint. Asyouknow,| dike to
avoidhavinglossesls it possibleto determinehowmanyunits we haveto sell eachmonthto at leastcoverour expenses?
Recilia: || éalbolike to discusswhatit will taketo makea decentprofit.

Wecan certainly calculatehowmanyunitshaveto be soldto coverexpensesand| dbdglad to discusshowmanyunits

Lisa: mustbe soldto makea decentprofit.

Recilia: | ExcellentlL e tméedagainnextweekto go throughthisin detail.

Answeringguestiongegardingoreakevenandtargetprofit pointsrequiresanunderstandingf
therelationshipamongcosts volume,andprofit (oftencalledCVP). This chapterdiscussesost
volumeprofit analysis which identifieshow changesn key assumptions(for example,
assumptionselatedto cost,volume,or profit) mayimpactfinancial projections We address

R e c i dqueshodss thenextsection.
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6.1 Cost-Volume-Profit Analysis for Single-Product Companies

LEARNIN®BJECTIVE

1. Performcostvolume-profit analysisor singleproductcompanies.

Question:Theprofit equationshowsthat profit equalstotal revenuesninustotal variable costs
andtotal fixed costs.This profit equationis usedextensivelyn costvolumeprofit (CVP)
analysis,andtheinformationin the profit equationis typically presentedn the form of a
contributionmarginincomestatementfirst introducedin Chapter5 "How Do Organizations
Identify CostBehaviorPatterns?: Whatis therelationshipbetweerthe profit equationandthe

contributionmarginincomestatement?

Answer:Recallthatthe contributionmarginincomestatemenstartswith salesdeductsvariable
coststo determineghe contributionmargin,anddeductdixed coststo arrive at profit. We usethe
termil v a r ¢ a $hécausdt describes costthatvariesin total with changesn volumeof
activity. We usethetermfi f | « @ dde¢causét describes costthatis fixed (doesnotchange)

in total with changesn volumeof activity.

To allow for amathematicaapproacto performingCVP analysisthe contributionmargin

incomestatements convertedo anequationusingthe following variables:

KeyEquation

S=Sellingprice perunitV = Variablecostper unitF = Totalfixed costsQ= Quantity of units producedand sold

Thus

ProfitProfit=Total sale$ Total variablecosts Total fixed costs(SxQ) V&Q)

Figure6.1"Comparisorof ContributionMargin IncomeStatemenwith Profit
Equation“clarifiesthelink betweerthe contributionmarginincomestatemenpresented

in Chapter5 "How Do Organizationsdentify CostBehaviorPatterns?andthe profit equation
statedpreviously.Studythis figure carefullybecauseou will encountetheseconcepts

throughouthe chapter.
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Figure 6.1 Comparison of Contribution Margin Income Statement with Profit Equation

Income Statement Equation
Sales — 5xQ
Less total variable costs —» VxQ
Contribution margin
Less total fixed costs > F
Operating profit

Recallthatwhenidentifying costbehaviorpatternsywe assumehatmanagemens usingthe
costinformationto makeshorttermdecisionsVariableandfixed costconceptsareusefulfor
shorttermdecisionmaking.Theshortterm periodvaries,dependingpnac o mp acurgeit s
productioncapacityandthetime requiredto changecapacity.In thelong term,all costbehavior

patternsarelikely to change.

Break-Even and Target Profit

Question:Companiesuchas SnowboardCompanyoftenwantto knowthe salesrequiredto

breakevenwhichis calledthe breakevenpoint. Whatis meantby thetermbreakevenpoint?

Answer:Thebreakevenpointcanbedescribeckitherin unitsor in salesdollars. Thebreak
evenpointin unitsis the numberof unitsthatmustbe soldto achievezeroprofit. The break
evenpointin salesdollarsis thetotal salesmeasuredn dollarsrequiredto achievezeroprofit. If
acompanysellsproductsor servicesasilymeasuredn units(e.g.,cars,computerspr mountain
bikes),thentheformulafor breakevenpointin unitsis used.lf acompanysellsproductsor
servicemot easilymeasuredn units(e.g.,restaurantdaw firms, or electricians)thenthe

formulafor breakevenpointin salesdollarsis used.

Break-Even Point in Units

Question:How is the breakevenpointin unitscalculated andwhatis the breakevenpoint for

SnowboardCompany?
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Answer:Thebreakevenpointin unitsis foundby settingprofit to zerousingthe profit equation.
Onceprofit is setto zero,fill in theappropriatanformationfor sellingprice perunit (S), variable

costperunit (V), andtotal fixed costs(F), andsolvefor the quantityof units producedandsold

Q).

L e tcdcslatethe breakevenpointin unitsfor SnowboardCompanyRecallthateach
snowboardsellsfor $250.Unit variablecoststotal $150,andtotal monthlyfixed costsare
$50,000.To find the breakevenpointin unitsfor SnowboardCompany setthe profit to zero,
insertthe unit salesprice (S), insertthe unit variablecost(V), insertthetotal fixed costs(F), and

solvefor the quantityof units producedandsold(Q):

Profity0$0550,000Q=(SxQ) V&Q) F=$250Q1 $150Q1 $50,006-$100Q1 $50,006=-$100Q=500 units

ThusSnowboardCompanymustproduceandsell 500 snowboards$o breakeven.This answelis

confirmedin thefollowing contributionmarginincomestatement.

Calculation
Sales (500 units x $250)
Variable costs (500 units x $150)
Contribution margin (500 units x $100)
Fixed costs (given)
Operating profit

Target Profit in Units

Question:Althoughit is helpfulfor companieso knowthe breakevenpoint, mostorganizations
are moreinterestedn determiningthe salesrequiredto makea targetedamountof profit. How

doesfinding thetargetprofit in unitshelpcompaniedike SnowboardCompany?

Answer:Findingatargetprofit in unitssimply meanghata companywould like to know how
manyunits of productmustbe soldto achievea certainprofit. At SnowboardCompanyRecilia

(thevice presidenbf sales)andLisa (theaccountantarein their nextweeklymeeting.

Recilia, last weekyou askedhowmanyunitswe haveto sell to coverour expensesThisis calledthe breakevenpoint. If

Lisa: eachunit producedandsold provides$100toward coveringfixed costs,andif total monthlyfixed costsare $50,000 we
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wouldhaveto sell 500 unitsto breakever® thatis, $50,000dividedby $100.

Recilia: | Whathappensncewe sell enoughunitsto coverall of our fixed costsfor the month?

Lisa: | Goodquestion!Onceall fixed costsare coveredfor themonth,eachunit sold contributesp100toward profit.

| thinkl &gettingthehangof this. It will take500unitsin salesto breakevenandeachunit soldabowe 500resultsin a
Recilia: | $100increasein profit. Soif wesell503unitsfor a month,profit will total $300?

Lisa: |Y o u gotite

Recilia: | Soif our goalis to makea profit of $30,000per month(targetprofit), how manyunits mustbe sold?

It takes500unitsto breakeven.Wealsoknoweachunit soldaboveand beyonds00 units contributest100toward profit.
Thuswe wouldhaveto sellan additional 300 unitsabovethe breakevenpointto earna profit of $30,000.Thismeanswe

Lisa: would haveto sell 800 unitsin total to make$30,000in profit.

Wow,| 6notsureselling800unitsis realistic, butat leastwe havea bettersenseof whatneedgo bedoneto makea

Recilia: | decentprofit. Thanksfor your help!

Profit Equation

Question: L e tfodmalizethis discussiorby usingthe profit equation.How s the profit equation

usedto find a targetprofit amountin units?

Answer:Findingthetargetprofit in unitsis similarto finding the breakevenpointin units
exceptthatprofit is nolongersetto zero.Instead setthe profit to thetargetprofit the company
would like to achieveThenfill in theinformationfor sellingprice perunit (S), variablecostper
unit (V), andtotalfixed costs(F), andsdve for the quantityof unitsproducedandsold(Q):

Profit$30,000$30,000$80,0Q8:(SxQ) 1V¥Q) F=$250Q1 $150Qi $50,006=-$100Q1 $50,006-$100Q=800units

ThusSnowboardCompanymustproduceandsell 800 snowboards$o achieve$30,000in profit.

This answeris confirmedin thefollowing contributionmarginincomestatement:

Calculation
Sales (800 units x $250)
Variable costs (800 units x $150)
Contribution margin (800 units x $100)
Fixed costs. (given)
Operating profit

Saylor.org
317



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

Shortcut Formula

Question:Althoughusingthe profit equationto solvefor the breakevenpointor targetprofit in
unitstendsto bethe easiestapproachwe canalsousea shortcutformuladerivedfrom this
equation.Whatis the shortcutformula,andhowis it usedto find thetargetprofit in unitsfor

SnowboardCompany?

Answer:Theshortcutformulais asfollows:
KeyEquation

Q= (F+ TargetProfit) + (Sb V)

If youwantto find the breakevenpointin units setii T a rPg eotin thé equationto zero.If
youwantto find atargetprofit in units setii T a rPg eotin thé equationto theappropriate
amount.To confirm thatthis works, usethe formulafor SnovboardCompanyby finding the

numberof units producedandsoldto achieveatargetprofit of $30,000:

QQQQ=(F+TargetProfit) (S V)=($50,000+$30,000+($2507 $150)=$80,000:$100=800 units

Theresultis the sameaswhenwe usedthe profit equation.

Break-Even Point in Sales Dollars

Question:Finding the breakevenpointin unitsworkswell for companieghat haveproducts
easilymeasuredn units,suchassnowboardr bike manufacturersbut not sowell for
companieghat havea variety of productsnot easilymeasuredn units,suchaslaw firms and
restaurantsHow do companiedind the breakevenpointif theycannoteasilymeasuresalesin

units?

Answer:For thesetypesof companiesthe breakevenpointis measuredn salesdollars.Thatis,
we determinethetotal revenug(total salesdollars)requiredto achievezeroprofit for companies

thatcannoteasilymeasuresalesin units.

Findingthe breakevenpointin salesdollarsrequirestheintroductionof two new

terms:contributionmarginperunit andcontributionmarginratio.
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Contribution Margin per Unit

Thecontributionmarginperunit is theamounteachunit soldcontributego (1) coveringfixed
costsand(2) increasingprofit. We calculateit by subtractingvariablecostsperunit (V) from the
sellingpriceperunit (S).

KeyEquation

Contributionmarginper unit =St V

For SnowboardCompanythe contributionmarginis $100:

Contributionmarginperunit$100=Si V=$250 $150

Thuseachunit sold contributest100to coveringfixed costsandincreasingorofit.

Contribution Margin Ratio

Thecontributionmarginratio (oftencalledcontributionmarginpercent is the contribution
marginasa percentagef saleslt measuresheamouneachsalesdollar contributego (1)
coveringfixed costsand(2) increasingprofit. The contributionmarginratio is the contribution
marginperunit divided by the selling price perunit. (Notethatthe contributionmarginratio can
alsobe calculatedusingthetotal contibution marginandtotalsalestheresultis the same.)

KeyEquation
Contributionmarginratio =(Sb V)+ S

For SnowboardCompanythe contributionmarginratio is 40 percent:

Contributionmarginratio40%=(S1 V)+S=($2501 $150)+$250
Thuseachdollar in salescontributes40 cents($0.40)to coveringfixed costsandincreasingorofit.
Question:With an understandingf the contributionmarginandcontributionmarginratio, we

cannow calculatethe breakevenpointin salesdollars. How do we calculatethe break-even
pointin salesdollars for SnowboardCompany?
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Answer:Theformulato find the breakevenpointin salesdollarsis asfollows.

KeyEquation
Breakevenpointin salesdollars=Total fixed costs+ TargetprofitContributionmarginratio

For SnowboardCompanythe breakevenpointin salesdollarsis $125,000per month:

Breakevenpointin salesdollars$125)00in sales$50,000+$0040=$50,000+$0040

ThusSnowboardCompanymustachieve$125,000n total salesto breakeven.Thefollowing

contribution marginincomestatementonfirmsthis answer:

Sales (500 units x $250)
Variable costs (500 units x $150)
0 : (500 units x $100)
i ahn)

Target Profit in Sales Dollars
KeyEquation

Targetprofit in salesdollars=Total fixed costs+ TargetprofitContributionmarginratio

Question:Finding a targetprofit in salesdollarssimplymeanghata companywouldlike to
knowtotal salesmeasuredn dollars requiredto achievea certain profit. Finding thetarget
profit in salesdollarsis similar to finding the breakevenpointin salesdollars excepthat
it ampg o tfs holongersetto zero.Instead targetprofit is setto the profit the company
wouldlike to achieve Recallthat managementf SnowboardCompanyaskedhefollowing

guestion:Whatis theamountof total salesdollars requiredto earna targetprofit of $30,00
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Answer:Usethe breakevenformuladescribedn the previoussection.Insteadof settingthe
targetprofit to $0, setit to $30,000.This resultsin ananswerof $200,000n monthlysales:
Targetprofit in salesdollars$20,000in salesTotal fixed cogs + TargetprofitContributionmarginratio=$50,000+$30,000040

ThusSnowboardCompanymustachieve$200,000n saleso make$30,000in monthly profit.

Thefollowing contributionmarginincomestatementonfirmsthis answer:

Calculation
Soles (800 units x $250)
Variable costs (500 tlea A0y
Contrbution margin (800 units x$100)
Operating profit

Businessn Action6.1

Measuring the Break-Even Point for Airlines

During the month of September2001, United Airlines waslosing $15 million per day. With $2.7 billion in

cash,United had six months to return to profitability before facing a significant cashshortage. Many analysts

believedU n i t etmubles resulted in part from arelatively high break-evenpoint.

Airlines measure break-even points, also called load factors, in terms of the percentageof seatsfilled. At the end of 2001,
one firm estimated thatUnited had to fil| 96 percent of its seatsjust to break even. This is well abovethe figure for other
major airlines, asyou can seein the list that follows:

I American Airlines: 85 percent

i Delta Airlines: 85 percent

I Southwest Airlines: 65 percent

I Alaska Airlines: 75 percent

United Airlines filed for bankruptcy at the end of 2002 and emerged from bankruptcy in 2006 after reducing costsby $7
billion ayear. Other airlines continue to work on reducing their break-even points and maximizing the percentageof seats
fil led.

Source: Lisa DiCarlo, fi C aThis Airline BeS a v e kbh@s ma g a z Webssifeghttp://www.forbes.com ), November 2001;

fi Un i Airkinés Emergesfrom B a n k r u Reuterg (htt://www.foxnews.com ), February 1,2005.
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CVP Graph

Question:Therelationshipof costs,volume,and profit canbedisplayedn theform of a
graph.Whatdoesthis graphlook like for SnowboardCompanyandhowdoesit help

managemergvaluatefinancial informationrelatedto the productionof snowboards?

Answer:Figure6.2"CVP Graphfor SnowboardCompany"showsin graphform the
relationshipbetweercost,volume,andprofit for SnowboardCompany.Theverticalaxis
representslollar amountdor revenuescgosts,andprofits. The horizontalaxisrepresentshe
volumeof activity for aperiod,measure@sunits producedandsold for Snowboard.

Therearethreelinesin thegraph:

9 Totalrevenue
9 Total cost
M1 Prdit

Thetotal revenudine showstotal revenuebasedon the numberof units producedandsold. For
examplejf Snowboardgroducesandsellsoneunit, total revenuds $250(= 1 x $250).If it
producesandsells2,000units, total revenuds $500,000(= 2,000 x $250).

Thetotal costline showstotal costbasedon the numberof unitsproducedandsold. For
examplejf Snowboardgroducesaandsellsoneunit, total costis $50,150= $50,000+ (1 x
$150)].If it producesandsells2,000units, total costis $350000[= $50,000+ (2,000x $150)].

The profit line showsprofit or lossbasedn the numberof unitsproducedandsold. It is simply
thedifferencebetweerthetotal revenueandtotal costlines. For examplejf Snowboard
producesandsells2,000units, the profit is $150,000(= $500,000° $350,000)If no unitsare
sold,alossis incurredequalto total fixed costsof $50,000.
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Figure 6.2 CVP Graph for Snowboard Company
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Margin of Safety
Question:Managersoftenlike to knowhow closeprojectedsalesare to the breakeven

point. How s thisinformationcalculatedand usedby management?

Answer:The excesf projectedsalesoverthe breakevenpointis calledthemarginof safety
Themarginof safay representsheamountby which salescanfall beforethe companyincursa

loss.
KeyEquation
Margin of safety(in units) = Projectedsales(in units) b Breakevensales(in units)

AssumeSnowboardCompanyexpectgo sell 700snowboardsindthatits bre&-evenpointis

500units;the marginof safetyis 200 units. The calculationis

Margin of safety(in units)200=Projectedsale(in units) Breakevensales(in units)=700r 500

Thussalescandropby 200 units permonthbeforethe companybeginsto incuraloss.
Themarginof safetycanalsobestatedn salesdollars.

KeyEquation
Margin of safety(in sales$) = Projectedsales(in sales$) b Breakevensales(in sales$)
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For Snowboardhe marginof safetyin salesdollarsis $50,000:

Margin of safety(in sales$)$50,000=-Projectedsales(in sales$) Breakevensales(in sales$)=(700 units<$250) 1500 units<$250)

Thussalesrevenuecandrop by $50,000permonthbeforethe companybeginsto incuraloss.

KEYTAKEAWAY

9  Costvolumeprofit analysisnvolvesfindingthe breakevenandtarget profit point in units andin salesdollars. Thekey
formulasfor anorganizationwith a singleproductare summarizedn the followinglist. Setthe target profit to $0 for
breakevencalculationspr to the appropriateprofit dollaramountfor target profit calculationsThemarginof safety
formulaisalsoshown:

0 Breakevenor target profit point measurednunits:

Totalfixed costs+ TargetprofitSellingprice perunitT Variablecostperunit

(Thedenominatoris alsocalledd O 2 y (i Ndhadgiigedd2/VA (i d £ 0

0 Breakevenor targetprofit point measuredn salesdollars
Totalfixed costs+ TargetprofitContributionmarginratio
0 Marginof safetyin units or salesdollars:

Projectedsalesh Breakevensaks

REVIEWPROBLEM.1

StarSymphonywould like to perform for a neighboringcity. Fixedcostsfor the performancetotal $5,000.Ticketswill sellfor
$15per person,andanoutsideorganizationresponsibleor processindicket orderschargeghe symphonya fee of $2 per
ticket. StarSymphonyexpectsto sell500tickets.

1. Howmanyticketsmust StarSymphonysellto breakeven?

2. Howmanyticketsmustthe symphonysellto earna profit of $7,000?

3.  HowmuchmustStarSymphonyhavein salesdollarsto breakeven?

4. Howmuchmust StarSymphonyhavein salesdollarsto earna profit of $7,000?

5. Whatisthea € Y LIK thafgin@f&afetyin unitsandin salesdollars?
Solutionto ReviewProblem6.1

Note: All solutionsare rounded.
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1. Thesymphonymust sell385ticketsto breakeven:
Total fixed costs+ TargetprofitSellingprice perunitT Variablecostperunit=$5000+$0$15 $2=385tickets(rounded
2. Thesymphonymustsell923ticketsto makea profit of $7,000:
Totalfixed costs+ TargetprofitSellingprice perunit1 Variablecostperunit=$5000+$7,000615 $2=923tickets(rounded
3. Thesymphonymustmake$5,769in salesto breakeven:
Total fixed costs+ TargetprofitContributionmarginratio=$5,000+$0$(15 $2)$15-$5,769(roundeq
4. Thesymphony mustmake$13,846in salesto earna profit of $7,000:
Totalfixed costs+ TargetprofitContributionmarginratio=$5,000+$7,0006(15 $2)-$15-$13,846(rounded
5. Thea & Y LIK tngr@nQfSafetyis 115unitsor $1,725in sales:
Margin of safetyl1ickets$l,725in sales-Projectedsalesi Breakevensales500 ticketd 385tickets=(500x$15) 13§5x$15)
6.2 Cost-Volume-Profit Analysis for Multiple-Product and Service Companies
LEARNIN®BJECTIVE

1.  Performcostvolume-profit analysigor multiple-productand servicecompanies.

Question:Althoughthe previoussectionillustrated costvolumeprofit (CVP)analysisfor
companiewvith a singleproducteasilymeasuredn units,mostcompaniehavemorethanone
productor perhapsoffer servicesot easilymeasuredn units. Supposgouare the managerof a
companycalled KayaksFor-Fun that produceswo kayakmodels Riverand Sea.What

informationis neededo calculatethe breakevenpointfor this company?

Answer:Thefollowing informationis requiredto find the breakevenpoint:

Monthly fixed coststotal $24,000.
TheRiver modelrepresent$0 percentof total salesvolumeandthe Seamodelaccounts
for 40 percentof total salesvolume.

1 Theunit sellingpriceandvariablecostinformationfor thetwo productsfollow:
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Selling price $600
Variable cost 450
‘Contribution margin $150

Finding the Break-Even Point and Target Profit in Units for Multiple-Product
Companies
Question:Giventheinformationprovidedfor KayaksFor-Fun, howwill thecompanycalculate

thebreakevenpoint?

Answer:First, we mustexpandthe profit equationpresenteatarlierto includemultiple products.
Thefollowing termsareusedonceagain.However,subscript identifiesthe River model,and
subscripts identifiesthe Seamockel (e.g.,Sr standgor theRivermo d eskllinggprice perunit).

CM is newto this sectionandrepresentshe contributionmargin.

KeyEquation

S=Sellingprice perunitV =Variablecostper unitF = Total fixed costsQ= Quantity of units producedand soldCM= Contribution
margin

Thus

ProfitProfit==Total sale$ Total variablecosts Total fixed cost§(SxQr)+(SsxQs) ] VrkQ)+(VsxQs) JFT

Without goingthrougha detailedderivation,this equationcanberestatedn a simplified manner

for KayaksFor-Fun,asfollows:

ProfitProfit=(Unit CM for River<Quantityof River+(Unit CM for SeacQuantityof Seg F=$400Qr+$150QsT $24000

Onemanageat KayaksFor-Funbelievesthe breakevenpoint shouldbe 60 unitsin total, and
anothemanagebelievesthe breakevenpoint shouldbe 160 unitsin total. Which manageis
correct?Theanswelis bothmightbe correct.If only the River kayakis producedandsold,60
unitsis the breakevenpoint. If only the Seakayakis producedandsold,160unitsis the break

evenpoint. Thereactuallyaremanydifferentbreakevenpoints,becauséhe profit equationhas

two unknownvariables Q. andQ..
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Furtherevidenceof multiple breakevenpointsis providedasfollows (allow for roundingto the

nearestinit), andshowngraphicallyin:

Profit ($0) = ($400x 30 units of River)+ ($150x 80 units of Sea)k $24,000Profi{$0) = ($400x 35 units of River)+ ($150
x 67 units of Sea)b $24,000Profi{$0) = ($400x 40 units of River)+ ($150x 53 units of Sea} $24,000

Figure 6.3 Multiple Break-Even Points for Kayaks-For-Fun
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Units of River Kayak Produced and Sold
Break-Even Point in Units and the Weighted Average Contribution Margin per Unit

Question:Becausanostcompaniesell multiple productsthat havedifferentselling pricesand
differentvariable costs the breakevenor targetprofit pointdepend®n the salesmix. Whatis

thesalesmix,andhowis it usedto calculatethe breakevenpoint?

Answer:Thesalesmix is theproportionof onep r o d satestodosal salesIn the caseof
KayaksFor-Fun,the River modelaccountdor 60 percentof total unit salesandthe Seamodel

accountdor 40 percenf total unit sales.

In calculatingthe breakevenpoint for KayaksFor-Fun,we mustassumehe salesmix for the
RiverandSeamodelswill remainat 60 perentand40 percentrespectivelyatall differentsales
levels.Theformulausedto solvefor the breakevenpointin unitsfor multiple-product
companiess similar to the oneusedfor a singleproductcompanywith onechangelnsteadof

usingthe contibution marginperunit in thedenominatormultiple-productcompaniesise

Saylor.org
327



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

aweightedaveragecontributionmarginperunit. Theformulato find the breakevenpointin

unitsis asfollows.

KeyEquation
Total fixed costs+ TargetprofitWeightedaveragecontibution marginperunit

Whena companyassumes constansalesmix,
aweightedaveragecontributionmarginperunit canbe calculatedoy multiplyingeachp r oduct 6 s
unit contributionmarginby its proportionof total sales.Theresultingweightedunit contibution

marginsfor all productsarethenaddedogether.

At KayaksFor-Fun,the weightedaveragecontributionmarginperunit of $300is

$300=($400x 60 percent)+ ($150x 40 percent)

We cannow determinethe breakevenpointin unitsby usingthe foll owing formula:

Breakevenpointin unitsBreak
evenpointin units=Total fixed costs+ TargetprofitWeightedaveragecontributionmarginperunit=$24000+$0$300=80 total kayaks

KayaksFor-Funmustsell 48 River models(= 60 percentx 80 units)and32 Seamodels(= 40
percentx 80 units)to breakeven.Again, this assumeshe salesmix remainsthe sameat different

levelsof salesvolume.

Target Profit in Units

Question:Wenowknowhowto calculatethe breakevenpointin unitsfor a companywith
multiple products.How do we extendthis procesgo find thetargetprofit in unitsfor a company

with multiple products?

Answer:Findingthetargetprofit in unitsfor acompanywith multiple productss similar to
finding the breakevenpointin unitsexceptthatprofit is nolongersetto zero.Instead profit is

setto thetargetprofit the companywould like to achieve.
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KeyEquation

Targetprofit in units=Total fixed costs+ TargetprofitWeightedaveragecontributionmarginperunit

For example assume&ayaks For-Funwould like to know how manyunitsit mustsell to makea

monthlyprofit of $96,000.Simply setthetargetprofit to $96,000andrun the calculation:

Targetprofit in unitsTargeprofit in units=Total fixed costs+ TargetprofitWeightedaveragecontributionmarginperunit=$24000+$96 0006300=400 tota

| kayaks

KayaksFor-Funmustsell 240 River models(= 60 percentx 400)and160 Seamodels(= 40
percentx 400)to makea profit of $96,000.

REVIEWPROBLEM.?2

International Printer Machines(IPM)buildsthree computerprinter models:Inkjet, Laserand ColorLaserInformationfor thesethree

productsis asfollows:

Inkjet Laser Color Laser | Total
Sellingprice perunit $250 $400 $1,600
Variablecostperunit $100 $150 $ 800
Expectecdunit sales(annual)| 12,000 6,000 2,000 20,000
Salesmix 60percent 30percent 10percent | 100percent

Totalannualfixed costsare $5,000,000Assumethe salesmix remainsthe sameat all levelsof sales.

1. Howmanyprintersin total mustbe soldto breakeven?

2. Howmanyunits of eachprinter mustbe soldto breakeven?

1. Howmanyprintersin total mustbe soldto earnanannualprofit of $1,000,000?

2. Howmanyunits of eachprinter mustbe soldto earnanannualprofit of $1,000,000?

Solutionto ReviewProblem6.2

Note: All solutionsare rounded.

1. IPMmustsell20,408printersto breakeven:
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Total fixed costs+ TargetprofitWeightedaveragecontributionmarginper unit

$5,000,006-$0($150%0.60)+($250x0.30)+($800%0.10)=$5,000,006245-20,408 total units

2. Ascalculatedpreviously,20,408printers mustbe soldto breakeven.Usingthe salesmix provided,the following numberof

units of eachprinter mustbe soldto breakeven:

1. Inkjet: 12,245units=20,408x0.60
2 . Laser:6,122units=20,408x0.30
3. Colorlaser:2,041 units=20,408%0.10

IPMmustsell24,490printersto earn$1,000,000n profit:

Total fixed costs+ TargetprofitWeightedaveragecontributionmarginper unit

$5000,006-$1,000,00@¢$150x0.60)+($250x0.30)+($800x0.10)=$6,000,006245-24,49 total units

Ascalculatedpreviously,24,490printers mustbe soldto earn$1,000,000n profit. Usingthe salesmix provided,the following

numberof units for eachprinter mustbe soldto earn$1,000,000n profit:

1. Inkjet:14,694units=24,49x0.60
2 . Laser:7,347units=24,49x0.30
3. Colorlaser:2,449nits=24,49x0.10

Finding the Break-Even Point and Target Profit in Sales Dollars for Multiple-
Product and Service Companies
A restaurantike ap p 1 e b,avhich serveschicken,steak,seafoodappetizersandbeverages,
would find it difficult to measureafi ui ntofgproduct.Suchcompanieseedadifferentapproach
to finding the breakevenpoint.illustratesthis point by contrastinga companythathassimilar
productseasilymeasuredn units (kayaks)with acompanythathasuniqueproductgmealsat a

restawant) not easilymeasuredn units.

Break-Even Point in Sales Dollars and the Weighted Average Contribution Margin
Ratio

Question:For companieghat haveuniqueproductsnot easilymeasuredn units,howdo wefind

thebreakevenpoint?
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Answer:Ratherthanmeasuringhe breakevenpointin units,a morepracticalapproactfor
thesetypesof companiess to find the breakevenpointin salesdollars.We canusethe formula
thatfollows to find the breakevenpointin salesdollarsfor organizationswith multiple products
or servicesNotethatthis formulais similar to the oneusedto find the breakevenpointin sales
dollarsfor anorganizationwith oneproduct,exceptthatthe contributionmarginratio now

becomegsheweightedaverageontributionmarginratio.

KeyEquation
Breakevenpointin salesdollars=Totalfixed costs+ TargetprofitWeightedaveragecontributionmarginratio

Forexamplesupposéd my AcgountingServicehasthreedepartmen®® tax, audit,and
consulting thatprovideservicegothec o mp adientd.showshec o mp aimcgnie s
statementor the year.Amy, theowner,would like to know whatsalesarerequiredto break
even.Notethatfixed costsareknownin total, but Amy doesnot allocatefixed coststo each

department.

Figure 6.5 Income Statement for A my Acgounting Service

Thecontributionmarginratio differs for eachdepartment:

Tax 70percent(= $70,000+ $100,000)

Audit 20 perceni(= $30,000+ $150,000)

Consulting| 50 percent(= $125,000+ $250,000
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Question:Wehavethe contributionmarginratio for eachdepartmentbut we needit for the
companyasa whole.How do wefind the contributionmarginratio for all of the departmentsn

thecompanycombine®

Answer:The contributionmarginratio for the companyasawholeis
theweightedaveragecontributionmarginratio. We calculatet by dividing thetotal contribution
marginby total salesFor A my AcgountingService theweightedaveragecontributionmargin
ratiois 45 percent(= $225,000+- $500,000) For everydollarincreasen salesthe companywill
generatanadditionald5 cents($0.45)in profit. This assumeshatthe salesmix remainsthe
sameatall levelsof sales(Thesalesmix hereis measiredin salesdollarsfor eachdepartment
asa proportionof total salesdollars.)

Now thatyou know the weightedaveragecontributionmarginratiofor A my Acgounting

Service,|t is possibleto calculatethe breakevenpointin salesdollars:

Breakevenpointin salesdollarsBreak
evenpointin salesdollars=Total fixed costs+ TargetprofitWeightedaveragecontributionmarginratio=$120,000+$0045=$266,667(roundeq

A my AcgountingServicemustachieve$266,667in salesto breakeven[1]

Target Profit in Sales Dollars

Question:How do wefind thetargetprofit in salesdollars for companiesvith productsnot

easilymeasuredn units?

Answer:Findingthetargetprofit in salesdollarsfor acompanywith multiple productsor
serviceds similar to finding the breakevenpointin salesdollarsexceptthatprofit is nolonger

setto zero.Instead profit is setto thetargetprofit the companywould like to achieve.
KeyEquation

Targetprofit in salesdollars=Total fixed costs+ TargetprofitWeightedaveragecontributionmarginratio

ForexampleassumeA my AcgountingServicewould like to know salesdollarsrequiredto

make$250,000n annualprofit. Simply setthetargetprofit to $250,000andrun the calculation:

Targetprofit in salesdollarsTargeprofit in salesdollars=Total fixed costs+ TargetprofitWeightedaveragecontributionmarginratio=$120,000+$250,000
0.45=$822,222rounded
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A my AcgountingServicemustachieve$822,222n salesto earn$250,000n profit.

Important Assumptions

Question:Severalassumptionare requiredto performbreakevenandtargetprofit calculations
for companiesvith multiple productsor servicesWhatare theseimportantassumptions?

Answer:Theseassumptionsreasfollows:

1 Costscanbeseparatedhto fixed andvariablecomponents.
1 Contributionmarginratio remainsconstanfor eachproduct,segmentpr department.

1 Salesmix remainsconstantvith changesn total sales.

Theseassumptionsimplify the CVP modelandenableaccountantso performCVP analysis
quickly andeasily.However theseassumptionsnaynot berealistic,particularlyif significant
changesremadetotheo r g a n i aperations\Wh&rgperformingCVP analysisijt is
importantto considerthe accuracyof thesesimplifying assumptiondlt is alwayspossibleto
designa moreaccurateandcomplexCVP model.But the benefitsof obtainingmoreaccurate

datafrom a complexCVP modelmustoutweighthe costsof developingsucha model.

Margin of Safety

Question:Managersoftenlike to knowhow closeexpectedalesare to the breakevenpoint. As
definedearlier, the exces®f projectedsalesoverthe breakevenpointis calledthe marginof
safety.How is the marginof safetycalculatedfor multiple-productandserviceorganizations?

Answer:Le t rétsrnto A my AcgountingServiceandassumeahatAmy expectsaannualsales
of $822,222which resultsin expectedrofit of $250,000Givena breakevenpoint of $266,667,

themarginof safetyin salesdollarsis calculatedasfollows:

Margin of safety$555,555Projectecsales Breakevensales$822,222 $266,667

Thussalesrevenuecandropby $555,5550eryearbeforethe companybeginsto incur aloss.

KEYTAKEAWAYS
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I Thekeyformulausedto calculatethe breakevenor target profit point in units for acompanywith multiple productsis asfollows.

Simplysetthe target profit to $0 for breakevencalculationspr to the appropriateprofit dollaramountfor target profit calculations.
Total fixed costs+ TargetprofitWeightedaveragecontributionmargin perunit

I Theformulausedto find the breakevenpoint or target profit in salesdollars for companieswith multiple productsor serviceis as
follows. Simplysetthe & ¢ | NINE @ $0doé breakevencalculationsor to the appropriateprofit dollar amountfor target profit

calculations:

Total fixed costs+ TargetprofitWeightedAveragecontributionmarginratio

REVIEWPROBLEM.3

Ott Landscapéncorporatedprovideslandscapanaintenanceservicesor three typesof clients:commercial residential and sports

fields.Financiaprojectionsfor this comingyearfor the three segmentsare asfollows:

Assumehe salesmix remainsthe sameat all levelsof sales.
1. HowmuchmustOtt Landscapéavein total salesdollarsto breakeven?
2. HowmuchmustOtt Landscapéavein total salesdollarsto earnanannualprofit of $1,500,0007

3.  Whatisthe marginof safety,assumingrojectedsalesare $5,000,00Gasshownpreviously?
Solutionto ReviewProblem6.3
1. Saleof$1,000,00Grerequiredto breakeven:
Totalfixed costs+ TargetprofitWeightedaveragecontributionmarginratio*=$200,000-$0020=%$1,000,000in sales
*Weightedaveragecontribution marginratio =$1,000,000- $5,000,000= 20 percentor 0.20.
2.  Saleof $8,500,000rerequiredto makea profit of $1,500,000:
Totalfixed costs+ TargetprofitWeightedaveragecontributionmarginratio=$200,006-$1,500,000020=$8,500,000in sales

3.  Themarginof safetyis $4,000,000n sales:
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Margin of safety$4000,000in salesProjectedsalesi Breakevensales$5,000,000 $1,000,000

[l] Theweightedaveragecontribution marginratio canalsobe found by multiplyingeachR S LI NJi coi@riuiiam enarginratio by

its proportion of total sales.Theresultingweightedaveragecontribution marginratiosfor all departmentsarethen added.The
calculationfor ! Y & AzeéountingServiceas asfollows:45percentweightedaveragecontribution marginratio = (tax has20 percentof
total salesx 70 percentcontribution marginratio) + (audithas30 percentof total salesx 20 percentcontribution marginratio) +

(consultinghas50 percentof total salesx 50 percentcontribution marginratio) Thus45 percent= 14 percent+ 6 percert +25 percent.

6.3 Using Cost-Volume-Profit Models for Sensitivity Analysis
LEARNINGBJECTIVE

1. Usesensitivityanalysigo determinehow changesn the costvolume-profit equationaffect profit.

Question:Wecanusethe costvolumeprofit (CVP)financial modeldescribedn this chapterfor
singleproduct,multiple-product,and serviceorganizationgo performsensitivityanalysis,also

calledwhatif analysis.How is sensitivityanalysisusedto helpmanagersnakedecisions?

Answer:Sensitivityanalysisshowshow the CVP modelwill changewith changesn anyof its
variablege.g.,changesn fixed costs variablecosts salesprice,or salesmix). Thefocusis

typically on how changesn variableswill alterprofit.

Sensitivity Analysis: An Example

To illustratesensitivityanalysis] e godackto SnowboardCompanyacompanythatproduces

onesnowboardnodel. Theassumption$or Snowboardvereasfollows:

Salespriceperunit |[$ 250

Variablecostperunit 150

Fixed costspermonth| 50,000

Targetprofit 30,000

SaylorURLhttp://www.saylor.org/books Saylor.org

oioce 335


http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

Recallfrom earliercalculationghatthe breakevenpointis 500 units,andSnowboardnustsell
800unitsto achieveatargetprofit of $30,000 Managemenbelievesa goalof 800unitsis overly
optimisticandsettleson a bestguessof 700unitsin monthlysalesThisis calledthei b acsaes e . 0

Thebasecases summarizedsfollows in contributionmarginincomestatementormat:

Sales (700 units x $250)
Variable costs (700 units x $150)
Contribution margin

Fixed costs (Given)
Operating profit

Queston: Althoughmanagemertielieveghe basecaseis reasonablyaccuratet is concerned
aboutwhatwill happenf certainvariableschange Asa result,youare askedo addresghe
following questiongrom managemenfyou are now performingsensitivityandysis!). Each
scenariois independentf the others.Unlesstold otherwise assumehat the variablesusedin

the basecaseremainthe same How do youanswerthefollowing questiongor management?

1. Howwill profit changsf thesalespriceincreasedy $25 perunit (10 percent)?

2. Howwill profit changdf salesvolumedecreaseby 70 units (10 percent)?

3. Howwill profit changef fixed costsdecreaséy $15,000(30 percentlandvariablecost
increase$15perunit (10 percent)?

Answer:The CVP modelshownin Figure 6.6 "Sensitivity Analysis for Snowboard Company” answerghese
guestionsEachcolumnrepresenta differentscenariowith thefirst columnshowingthebase
caseandtheremainingcolumnsprovidinganswergo the threequestiongosedoy managemet.
Thetop partof Figure 6.6 "Sensitivity Analysis for Snowboard Company” Showsthe valueof eachvariablebased
onthescenariopresentegbreviously,andthe bottompartpresentsheresultsin contribution

marginincomestatemenformat.

Figure 6.6 Sensitivity Analysis for Snowboard Company
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So a8
700 units
s v Y

2$17,500 = $37,500 T $20,000.

b 87.5 percent = $17,500 + $20,000.

CarefullyreviewFigure6.6 "Sensitivity Analysisfor SnowboardCompany".The column
labeledScenarial showsthatincreasinghe priceby 10 percentwill increaseprofit 87.5percent
($17,500).Thusprofit is highly sensitiveto changesn salesprice. Anotherway to look atthisis
thatfor everyonepercentincreasan salesprice, profit will increaseoy 8.75percentpor for every

onepercentdecreasén salesprice, profit will decreasdy 8.75percent.

ThecolumnlabeledScenarid2 showsthatdecreasingalesvolume10 percentwill decrease
profit 35 percent($7,000).Thusprofit is alsohighly sensitive to changesn salesvolume.Stated
anothemway, everyonepercentlecreasén salesvolumewill decreaserofit by 3.5percent,or

everyonepercenincreasen salesvolumewill increaseprofit by 3.5percent.

WhencomparingScenarial with Scenarid2, we seethatSnowboardC o mp a profitdssnore
sensitiveto changesn salespricethanto changesn salesvolume,althoughchangesn either

will significantlyaffectprofit.

The columnlabeledScenarid3 showsthatdecreasingdixed costsby 30 percentand increasing
variablecostby 10 percenwill increaseprofit 22.5percent($4,500).(Perhapssnowboard
Companyis consideringnovingtowardlessautomatiorandmoredirectlabor!)

ComputerApplication

Saylor.org
337



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

Using Excel to Perform Sensitivity Analysis

The accountants at Snowboard Company would likely use a spreadsheetprogram, such asExcel, to develop a CVP model for the
sensitivity analysis shown in Figure 6.6 "Sensitivity Analysis for Snowboard Company". An example of how to use Excel to prepare
the CVP model shown in Figure 6.6 "Sensitivity Analysis for Snowboard Company" is presented asfollows. Notice that the basic data
are entered at the top of the spreadsheet(data entry section), and the rest of the information is driven by formulas. This allows for
quick sensitivity analysis of different scenarios.

Using the basecaseasan example, salesof $175,000 (cell D14) are calculated by multiplying the $250 salesprice per unit (cell D5)
by 700 units (cell D8). Variable costsof $105,000 (cell D15) are calculated by multiplying the $150 variable cost per unit (cell D6) by
700 units (cell D8). Fixed costsof $50,000 come from the top section (cell D7). The contribution margin of $70,000 is calculated by

subtracting variable costsfrom sales,and profit of $20,000 is calculated by subtracting fixed costsfrom the contribution margin.

_JAB C D E F G HI
1 Data Entry Section
2 Base Case  Scenario (1) Scenario (2) Scenario (3)
Fixed costs
decrease 30%;
Price Increase Sales volume variable cost
3 Variable 10% decrease 10% increase 10%
5 Sales price per unit $250 $275 $250 $250
6 Variable cost per unit $150 $150 $150 $165
7 Monthly fixed cost $50,000 $50,000 $50,000 $35,000
8 Volume of sales (units) 700 700 630 700
Snowboard Company
12 Sensitivity Analysis Result
14 Sales $175,000 $192,500 $157,500 $175,000
15 Variable costs 105,000 105,000 94,500 115,500
16 Contribution margin $70,000 $87,500 563,000 $59,500
17 Fixed costs 50,000 50,000 50,000 35,000
18 Operating profit $20,000 $37,500 $13,000 $24,500
Dollar change in profit
20 from base case $17,500 (§7,000) $4,500
Percent change in
22 profit from base case 87.50% (35%0) 22.50%

5

Expanding the Use of Sensitivity Analysis

Question:Althoughthe focusof sensitivityanalysisis typically on howchangesn variableswill
affectprofit (asshownin Figure 6.6 "Sensitivity Analysisfor SnowboardCompany?,

accountantslsousesensitivityanalysisto determingheimpactof changesn variableson the
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breakevenpointandtargetprofit. Howis sensitivityanalysisusedto evaluatetheimpact

changesn variableswill haveon breakevenandtargetprofit points?

Answer:L e tlodksatanexamplefor SnowboardCompanyAssumethe companyis ableto
charge$275perunit, insteadof $250perunit. How manyunits mustSnowboardCompanysell
to breakeven?Thefollowing calculationis basedon the shortcutformulapresentecarlierin the
chapter:

QQQQ=(F + TargetProfit)+(ST V)=($50,000:$0)=($275 $150)=$50,006-$125=400 units

Thusif thesalesprice perunitincrease$rom $250to $275,the breakevenpointdecreasefom

500units(calculatecearlier)to 400 units,whichis adecreasef 100units.

How would this sameincreasean salesprice changeherequirednumberof unitssoldto achieve
aprofit of $30,0002We applythe sameshortcutformula:

QQQQ=(F + TargetProfit)+(ST V)=($50,000+$30,000+($275 $150)=$80,000-$125-640 units

Thusif the salesprice perunitincreasegrom $250to $275,thenumberof unitssoldto achievea
profit of $30,000decreasefom 800units (calculatedearlier)to 640units,whichis adecrease
of 160units.

Businessn Action6.2

Performing Sensitivity Analysis for a Brewpub

Three entrepreneurs in California were looking for investors and banks to finance a new brewpub. Brewpubs focus on two segments:
food from the restaurant segment, and freshly brewed beer from the beer production segment. All parties involved in the processof
raising moneyd potential investors and banks, aswell asthe three entrepreneurs (i.e., the owners)d wanted to know what the new

b u s i npogestadl profits would be. After months of research, the owners created a financial model that provided this information.
Projected profits were slightly more than $300,000 for the first year (from salesof $1.95 million) and were expectedto increasein
eachof the next four years.

One of the owners asked,i Wh & our projected revenuesare too high? What will happen to profits if salesare lower than we expect?
After all, we will have debt of well over $1 million, and | d o nwéart anyone coming after my personal assetsif the businessd o e s n 6 t
havethe money to p a yAltliough all three owners felt the financial model was reasonably accurate, they decided to find the break-

evenpoint and the resulting margin of safety.
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Becausea brewpub doesnot sell i u 15 idfta specific product, the owners found the break-even point in salesdollars. The owners
knew the contribution margin ratio and all fixed costsfrom the financial model. With this information, they were able to calculate
the break-evenpoint and margin of safety. The worried owner wasrelieved to discover that salescould drop over 35 percent from

initial projections before the brewpub incurred an operating loss.
KEYTAKEAWAY

I Sensitivityanalysisshowshow the costvolume-profit modelwill changewith changesn any of its variables Althoughthe focusis typicallyon

how changesn variablesaffect profit, accountantoften analyzethe impacton the breakevenpoint andtarget profit aswell.

REVIEWPROBLEM.4

Thisproblemis an extensionof Note 6.28"ReviewProblem6.2". Recalthat InternationalPrinter Machines(IPM)buildsthree computer

printer models:Inkjet, Laserand ColorLaser Basecaseinformation for thesethree productsis asfollows:

Inkjet Laser Color Laser | Total
Sellingprice perunit $250 $400 $1,600
Variablecostperunit $100 $150 $ 800
Expectedunit salegannual)| 12,000 6,000 2,000 20,000
Salesmix 60percent 30percent 10percent | 100percent

Totalannualfixed costsare $5,000,000Assumethat eachscenariathat followsis independentof the others. Unlessstated otherwise,
the variablesare the sameasin the basecase.
1.  Prepareacontribution marginincomestatementfor the basecase.Usethe format shownin Figure6.5"IncomeStatementfor! Y é Qa
AccountingService”
2. Howwill total profit changeif the Lasersalespriceincreasedy 10 percent?(Hint: Usethe format shownin Figure6.5"IncomeStatementfor
I Y e Az@ountingService,'and compareyour resultwith requirement1.)
3. Howwill total profit changeif the Inkjet sales volumedecreasedy 4,000units andthe salesvolumeof other productsremainsthe same?

4.  Howwill total profit changeif fixed costsdecreaseby 20 percent?

Solutionto ReviewProblem6.4

1. BaseCase:

$1,500,000
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2. LasermsalespriceincreaseslOpercent:

Totalprofit would increase$240,000(from lossof $100,000in basecaseto profit of $140,000in this scenario).

3.  Inkjetsalesvolumedecreasegt,000units:

Totalprofit would decrease$600,000(from lossof $100,000n basecaseto lossof $700,000n this scenario).

4.  Fixedcostsdecrease20 percent:

Totalprofit would increase$1,000,00Qfrom lossof $100,000in basecaseto profit of $900,000n this scenario).

6.4 Impact of Cost Structure on Cost-Volume-Profit Analysis

LEARNIN®BJECTIVE

1. Understandhow coststructureaffectscostvolumeprofit sensitivityanalysis.

Question:Describingano r g a n i rzoststructureliepsusto understandhe amountof fixed
andvariable costswithin the organization.Whatis meantby theterm coststructure?
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Answer:Coststructures thetermusedto describehe proportionof fixed andvariablecoststo
total costs.Forexamplejf acompanyhas$80,000in fixed costsand$20,000in variablecosts,

thecoststructures describedas80 percentfixed costsand20 percentvariablecosts.

QuestionOperatingleveragerefersto the level of fixed costswithin anorganizationHow do

we determindf acompanyhashigh operatingeverage?

Answer:Companiesvith arelativdy high proportionof fixed costshavehigh operating
leverage For example companieshatproducecomputemprocessorssuchasNEC andintel,
tendto makelargeinvestmentsn productionfacilities andequipmentandthereforehavea cost
structurewith high fixed costs.Businessethatrely ondirectlaboranddirectmaterials suchas

autorepairshopstendto havehighervariablecoststhanfixed costs.

Operatingeveragds animportantconceptbecausdt affectshow sensitiveprofits areto changes
in salesvolume.This is bestillustratedby comparingwo companiesvith identicalsalesand
profits butwith differentcoststructuresaswe doin . High OperatingLeverageCompany
(HOLC) hasrelativelyhigh fixed costs,andLow OperatingLeverageCompalty (LOLC) has
relativelylow fixed costs.

Figure 6.7 Operating Leverage Example

Onewayto observeheimportanceof operatingeverageas to comparehe breakevenpointin
salesdollarsfor eachcompanyHOLC needssalesof $375,000to breakeven(= $300,000+
0.80),wheread OLC needssalesof $166,66 70 breakeven(= $50,000+ 0.30).
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Question:Whyd o rald dompaniestrivefor low operatingleverageto lower thebreakeven

point?

Answer:In , LOLC looksbetterup to the salespoint of $500,000andprofit of $100,000.
However,oncesalesexceedb500,000HOLC will havehigherprofit thanLOLC. Thisis
becauseveryadditionaldollarin saleswill provide$0.80in profit for HOLC (80 percent
contributionmarginratio), andonly $0.30in profit for LOLC (30 percentcontributionmargin
ratio). If acompanyis relatively certainof increasingsalesthenit makessensdo havehigher

operatingeverage.

Financialadvisersoftensay,fi t highertherisk, the higherthe potentialp r o fwhidh ¢cadalso
bestatedasii t highertherisk, thehigherthepotentialloss ®hesameappliesto operating

leverageHigheroperatingeveragecanleadto higherprofit. However,high operatingeverage
companieghatencountedeclining salesendto feel the negativeimpactmorethancompanies

with low operatingeverage.

To prove this point, | e ts8usneboth companiesin experiencea 30 percentdecreasein salessHOL C6 s
profit would decreaseby $120,000 (= 30 percent x $400,000 contribution margin) andL OL C0 s
profit would decreaseby $45,000 (= 30 percent x $150,000 contribution margin). HOLC would

certainly feel the pain more than LOLC.

Now assumeboth companiesin experience a 30 percent increase in sales.H O L Cgadit would
increase by $120,000 (= 30 percent x $400,000 contribution margin) and L O L Cpéofit would
increase by $45,000 (= 30 percent x $150,000 contribution margin). HOLC benefits more from

increased salesthan LOLC.

KEYTAKEAWAY

i Thecoststructureof afirm describeshe proportion of fixed andvariablecoststo total costs.Operatingleveragerefersto
the level of fixed costswithin an organization Theterm & K fogefatingt S @ S Mlis8d®describecompanieswith
relativelyhighfixed costs.Firmswith highoperatingleveragetend to profit more from increasingsales andlosemore from

decreasingsalesthan a similarfirm with low operatingleverage.

REVIEWPROBLEM .5
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Whatarethe characteristicof a companywith highoperatingleverage andhow do thesecharacteristicsliffer from thoseof

acompanywith low operatingleverage?
Solutionto ReviewProblem6.5

Companiesvith high operatingleveragehavea relativelyhigh proportion of fixed coststo total costs,andtheir profits tend to
be muchmore sensitiveto changesn salesthan their low operatingleveragecounterparts.Companiesvith low operating
leveragehavearelativelylow proportion of fixed coststo total costs,andtheir profits tend to be muchlesssensitiveto

changesn salesthan their high operatingleveragecounterparts.
6.5 Using a Contribution Margin When Faced with Resource Constraints

LEARNIN®BJECTIVE

1. Useanalternativeform of contribution margn whenfacedwith aresourceconstraint.

Question:Many companiedavelimited resourcesn suchareasaslabor hours,machinehours,
facilities,and materials.Theseconstraintswill likely affectac o mp aabijtydosproducegoods
or provideservicesWhena companythat producesmultiple productsfacesa constraint,
manageroftencalculatethe contributionmarginper unit of constraintin additionto the
contributionmarginper unit. Thecontributionmarginperunit of constraints the contribution
marginper unit dividedby the units of constrainedesourcerequiredto produceoneunit of
product.How s this measurausedby managerso makedecisionsvhenfacedwith resource

constraints?

Answer:L e texaminethe KayaksFor-Funexamplentroducedearlierin thechapterThe
companyproduceswo kayakmodels River andSea Basedon theinformationshown,Kayaks
For-Funwould preferto sell moreof the River modelbecausdt hasthe highestcontribution

marginperunit.

Selling price $600

Variable cost 450

Contribution margin 5150
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KayaksFor-Funhasatotal of 320laborhoursavailableeachmonth.Thespecializedskills
requiredto build the kayaksmakesgt difficult for managemenb find additionalworkers.
Assumethe River modelrequires4 laborhoursperunit andthe Seamodelrequiresl laborhour
perunit (mostof thevariablecostfor the Seamodelis relatedto expensivematerialsrequiredfor
production).KayaksFor-Funsellseverythingit producesGivenits laborhoursconstraintthe

companywould preferto maximizethe contribution marginperlaborhour.

Contribution margin per unit
Divided by labor hours per unit
Contribution margin per labor hour

Basedon this information,KayaksFor-Funwould preferto sell the Seamodelbecausét
providesa contributionmarginperlaborhourof $150versus$100for the River model.The
companywould preferonly to makethe Seamode| which would yield a total contribution
marginof $48,000(= $150x 320hours).If the River modelwerethe only modelproducedthe
total contributionmarginto the companywould be $32,000(= $100x 320hours).

Analysissuchasthis oftenleadsto further investigation It maybethatKayaksFor-Funcanfind
additionallaborto alleviatethis resourceconstraint Or perhapghe productionprocessanbe
modifiedin awaythatreduceghelaborrequiredto build the River model(e.qg.,through
increasechuomation).Whateverthe outcome companiesvith limited resourcesirewiseto

calculatethe contributionmarginperunit of constrainedesource.

KEYTAKEAWAY

1 Manyorganizationoperatewith limited resourcesn areassuchaslabor hours,machinehours,facilities,or materials.The

contribution marginper unit of constraintis a helpful measurein determininghow constrainedresourcesshouldbe utilized.
REVIEWPROBLEM.6

Thisreviewproblemis basedon the information for Kayaks-orFunpresentedpreviously AssumeKayaks-orFunfound
additionallabor, therebyeliminatingthis resourceconstraint.However,the companynow faceslimited availablemachine
hours.It hasatotal of 3,000machinehoursavailableeachmonth. TheRivermodelrequires16 machinehoursper unit, and

the Seamodelrequires10 machinehoursper unit.
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1. Calculatehe contribution marginper unit of constrainedresourcefor eachmodel.

2. Whichmodelwould Kayaks=or-Funpreferto sellto maximizeoverall companyprofit?

Solutionto ReviewProblem6.6

1.
sea
Contribution margin per unit $150
Divided by machine hours per unit +10
Contribution margin per machine hour $15

2. KayaksForFunwould preferto sellthe Rivermodelbecauset providesa contribution marginper machinehour of $25
comparedto $15for the Seamodel.If only the Rivermodelwere sold, the total contribution marginwould be $75,000(=$25
x 3,000machinehours).If only the Seamodelwere sold, the total contribution marginwould be $45,000(=$15x 3,000

machinehours).

6.6 Income Taxes and Cost-Volume-Profit Analysis
LEARNINGBJECTIVE

1. Understandhe effectof incometaxeson costvolumeprofit analysis.

Question:Someorganizationssuchas not-for-profit entitiesand governmentahgenciesare not
requiredto payincometaxes.However mostfor-profit organizationgnustpayincometaxes on
their profits. How do wefind thetargetprofit in unitsor salesdollars for organizationghat pay

incometaxes?
Answer:Threestepsarerequired:

Step 1. Determine the desiredtarget profit after taxes(i.e., after accountingfor income

taxes).

Step 2. Convert the desiredtarget profit after taxesto the target profit before taxes
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Step3. Usethe target profit before taxesin the appropriate formula to calculatethe target

profit in units or salesdollars.

Using SnowboardCompanyasanexampletheassumptiongareasfollows:

Salespriceperunit  |$ 250

Variablecostperunit 150

Fixed costspermonth| 50,000

Targetprofit 30,000

Assumealsothatthe $30,000targetprofit is the monthly profit desireder taxes andthat
Snowboardasatax rateof 20 percent.

Step 1. Determinethe desiredtarget profit after taxes

S n o w b onm@anadgetnentantsto know how manyunits mustbe soldto earna profit of
$30,000aftertaxes.Targetprofit beforetaxeswill be higherthan$30,000,andwe calculateit in

thenextstep.
Step2. Convert the desiredtarget profit after taxesto the target profit beforetaxes
Theformulausedto solvefor targetprofit beforetaxesis asfollows.

KeyEquation
Targetprofit beforetaxes=Targetprofit after taxes+ (15 taxrate)

UsingSnowboardC o0 mp a daia,thaformulawould readasfollows:

Targetprofit beforetaxesTargeprofit beforetaxes=$30,000-(11 0.20)=$37,%0

Step 3. Usethe target profit beforetaxesin the appropriate formula to calculatethe target

profit in units or salesdollars.
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Theformulausedto solvefor targetprofit in unitsis

Totalfixed costst+ TargetprofitSellingpriceperunit1 Variablecostperunit

For SnowboardCompanyjt would read asfollows:

Targetprofit in units=($50,000+$37,90)+($2501 $150)=$87,%0-$100=875 units

This answeris confirmedin thefollowing contributionmarginincomestatement.

Sales (875 units x $250)
Variable costs (875 units x $150)
Contribution margin (875 units x $100)
Profit before taxes. e
Income taxes (537,500 profit before taxes x 20%)
Profit after taxes : e '

KEYTAKEAWAY

I Companieshat incurincometaxesmustfollow three stepsto find the breakevenpoint or target profit.

Stepl. Determinethe desiredtarget profit after taxes.

Step2. Convertthe desiredtarget profit after taxesto target profit before taxesusingthe following formula:

Targetprofit beforetaxes=Targetprofit after taxes+ (15 taxrate)

Step3. Usethe target profit beforetaxesfrom step2 in the appropriatetarget profit formulato calculatethe target profit in unitsor in
salesdollars.
REVIEWPROBEM 6.7

Thisreview problemis basedon the informationfor SnowboardCompanyAssume] y 2 ¢ 0 2tax MR i@miainsat 20 percent.

1.  Usethe three stepsdescribedn this sectionto determinehow manyunits SnowboardCompanymustsellto earna monthly profit of $50,000

after taxes.
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2. Usethe three stepsto determinethe salesdollarsSnowboarcheedsto earna monthly profit of $60,000after taxes.
Solutionto ReviewProblem6.7

1. Thethree stepsto determinehow manyunits mustbe soldto eam atarget profit after taxesare asfollows:

Stepl. Determinethe desiredtarget profit after taxes

Managementwantsa profit of $50,000after taxesand needsto know how manyunits mustbe soldto earnthis profit.

Step2. Convertthe desiredtarget profit after taxesto the target profit beforetaxes

Theformulausedto solvefor target profit beforetaxesis

Targetprofit beforetaxesTargeprofit beforetaxesTargeprofit beforetaxesTargetprofit after taxes-(11 tax rate)=$50,000-(11 0.20)=$62,%0

Step3. Usethe target profit beforetaxesin the appropriate formula to calculatethe target profit in units.
Theformulato solvefor target profit in unitsis
Totalfixed costs+ TargetprofitSelling price peruniti Variablecostperunit
ForSnowboardCompanyit would readasfollows:
Targetprofit in units=($50,000+$62, 90)+($2501 $150)=$112,90-$100=1,125units

2.  Thethree stepsto determinehow manysalesdollarsare requiredto achieveatarget profit after taxesare asfollows:

Stepl. Determinethe desiredtarget profit after taxes

Managementvantsa profit of $60,000after taxesand needsto know the salesdollarsrequiredto earnthis profit.

Step2. Convertthe desiredtarget profit after taxesto target profitbeforetaxes

Theformulausedto solvefor target profit beforetaxesis

Targetprofit beforetaxesTargeprofit beforetaxesTargeprofit beforetaxesTargetprofit after taxes-(11 tax rate=$60,000-(11 0.20)=$75000
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Step3. Usethe target profit beforetaxesin the appropriate formula to calculatethe target profit in salesdollars.
Theformulausedto solvefor target profit in salesdollarsis
Totalfixed costs+ TargetprofitContributionmarginratio
Targetprofit in salesdollars=($50,000+$75000)+($100-$250)=$125000-0.40=$312,M0in sales
6.7 Using Variable Costing to Make Decisions

LEARNIN@BJECTIVE
1. Understanchow managersisevariablecostingto makedecisions.

In , we discussedhow to reportmanufacturingcostsandnonmanufacturingostsfollowing U.S.
GenerallyAcceptedAccountingPrinciples(U.S. GAAP). UnderU.S. GAAP, all
nonmanufacturingosts(sellingandadministrativecosts)aretreatedasperiodcostsbecaise
theyareexpensean theincomestatemenin the periodin which theyareincurred.All costs
associateavith productionaretreatedasproductcosts,includingdirectmaterialsdirectlabor,
andfixed andvariablemanufacturingpverheadThesecostsareattachedo inventoryasanasset
onthebalancesheetuntil the goodsaresold,at which pointthe costsaretransferredo costof
goodssoldontheincomestatemenasanexpenseThis methodof accountings
callechbsorptiorcostingbecausall marufacturingoverheactcosts(fixed andvariable)
areabsorbednto inventoryuntil thegoodsaresold. (Thetermfull costingis alsousedto

describeabsorptiorcosting.)

Question:Althoughabsorptioncostingis usedfor externalreporting, managersoftenprefer to
usean alternativecostingapproachfor internal reporting purposescalledvariable

costing.Whatis variable costing,andhowdoesit compareto absorptioncosting?

Answer:Variablecostingrequiresthatall variableproductioncostsbeincludedin inventory,
andall fixed productioncosts(fixed manufacturingpverheadpereportedasperiodcosts.Thus

all fixed productioncostsareexpensea@sincurred.

Theonly differencebetweerabsorptiorcostingandvariablecostingis in thetreatmenbf fixed

manufacturingpverheadlUsingabsorptiorcosting,fixed manufacturingpverheads reportedas
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aproductcost Usingvariablecosting,fixed manufacturingpverheads reportedasa period

costsummarizeshe similaritiesanddifferencesdbhetweerabsorpion costingandvariablecosting.

Figure 6.8 Absorption Costing Versus Variable Costing

Impact of Absorption Costing and Variable Costing on Profit

Question:If a companyusegustin-timeinventory,andthereforehasno beginningor ending
inventory,profit will be exactlythe sameregardlessof the costingapproachused However,
mostcompaniedaveunits of productin inventoryat the endof thereporting period. How does
theuseof absorptioncostingaffectthe valueof endinginventory?

Answer:Sinceabsorptiorcostingincludesfixed manufacturingpverheadasa productcost,all
productsthatremainin endinginventory(i.e., areunsoldat theendof the period)includea
portionof fixed manufacturingpverheactostsasanassebn thebalancesheet Sincevariable
costingtreatsfixed manufacturingpverheadcostsasperiodcosts all fixed manufacturing
overheadostsareexpensean theincomestatementvhenincurred.Thusif the quantityof units

producedexaeedsthe quantityof unitssold,absorptiorcostingwill resultin higherprofit.

We illustratethis conceptwith anexample Thefollowing informationis for Bullard Companya

producerof clock radios:
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AssumeBullard hasno finishedgoodsinventoryat the beginningof month1. We will look at

absorptiorcostingversusvariablecostingfor threedifferentscenarios:

1 Month1 scenario10,000units producedequalsl0,000unitssold
1 Month 2 scenario10,000units produceds greaterthan9,000units sold
1 Month 3 scenario10,000units produceds lessthan11,000unitssold

Month 1: Number of Units Produced Equals Number of Units Sold

Question:During month1, Bullard Companysellsall 10,000units producedduring the
month.How doesoperatingprofit compae usingabsorptioncostingandvariable costingwhen
the numberof units producedequalsthe numberof units sold?

Answer:presentgheresultsfor eachcostingmethod Noticethattheabsorptiorcostingincome
statemenis calledatraditionalincomestatementandthe variablecostingincomestatementis

calleda contributionmarginincomestatement.

As youreview, noticethatwhenthe numberof units producedequalsthe numbersold, profit
totaling$90,000is identicalfor both costingmethodsWith absorptioncosting,fixed
manufacturingpverheaccostsarefully expensedbecauseall unitsproducedaresold (thereis no
endinginventory).With variablecosting,fixed manufacturingpverheadtostsaretreatedas
periodcostsandthereforearealwaysexpeasedin the periodincurred.Becausell othercostsare
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treatedhe sameregardles®f the costingmethodused profit is identicalwhenthe numberof
unitsproducedandsoldis thesame.

Figure 6.9 Number of Units Produced Equals Number of Units Sold

a$250,000 = $25 x 10,000 units sold.

b$110,000 = ($4 per unit fixed production costx 10,000 units sold) + ($7 per unit variable production costx 10,000 units
sold).

¢$70,000 = $7 per unit variable production costx 10,000 units sold.

4$50,000 = $20,00 0 fixed selling and admin. cost+ ($3 per unit variable selling and admin. costx 10,000 units sold).
©$30,000 = $3 per unit variable selling and admin. costx 10,000 units sold.

fVariable costing treats fixed manufacturing overhead as a period cost. Thus all fixed manufacturing overhead costsare
expensedin the period incurred regardless of the level of sales.

9 Given.
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Month 2: Number of Units Produced Is Greater Than Number of Units Sold

Question:During month2, Bullard Companyproducesl0,000units but sellsonly 9,000
units.How doesoperatingprofit compareusingabsorptioncostingandvariable costingwhen

thenumberof units produceds greaterthanthe numberof unitssold?

Answer:presentgheresultsfor eachcostingmethod.Noticethatabrptioncostingresultsin
higherprofit. Whenabsorptiorcostingis used,a portion of fixed manufacturingpverheadcosts
remainsn endinginventoryasanassebn the balancesheetuntil thegoodsaresold.However,
variablecostingrequiresthatall fixed manufacturingpverheactostsbe expensedsincurred
regardles®f thelevel of sales.Thuswhenmoreunitsareproducedhanaresold,variable

costingresultsin highercostsandlower profit.

Thedifferencein profit betweerthetwo methodsof $4,0® (= $79,0001 $75,000)is attributed
to the $4 perunit fixed manufacturingpverheadtostassignedo the 1,000unitsin ending

inventoryusingabsorptiorncosting($4,000= $4 x 1,000units).

Figure 6.10 Number of Units Produced Is Greater Than Number of Units Sold

Absorption costing profit is $4,000 higher, This difference
is attributed to the $4 per unit fixed manufacturing
overhead cost assigned to the 1,000 units in ending
Inventory on the balance sheet using absorption costing.
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a$225,000 = $25 x 9,000 units sold.

b $99,000 = ($4 per unit fixed production costx 9,000 units sold) + ($7 per unit variable production costx 9,000 units
sold).

¢$63,000 = $7 per unit variable production costx 9,000 units sold.

4$47,000 = $20,000 fixed selling and admin. cost+ ($3 per unit variable selling and admin. costx 9,000 units sold).
e$27,000 = $3 per unit variable selling and admin. costx 9,000 units sold.

fVariable costing always treats fixed manufacturing overhead as a period cost. Thus all fixed manufacturing overhead
costsare expensedin the period incurred regardless of the level of sales.

9 Given.

Month 3: Number of Units Produced Is Less Than Number of Units Sold

Question:During month3, Bullard Companyproduces10,000unitsbut sells11,000units (1,000
unitswereleft overfrom month2 andthereforewerein inventoryat the beginningof month
3). How doesoperatingprofit compareusingabsorptioncostingandvariable costingwhenthe

numberof units produceds lessthanthe numberof unitssold?

Answer:presentgheresultsfor eachcostingmethod.Usingvariablecosting,the $40,000in
fixed manufacturingpverheadcostscontinuego be expenseavhenincurred.However,using
absorptiorcosting,the entire$40,000is expensedyecausell 10,000units producedwveresold,;
anadditional$4,000relatedto the 1,000units producedastmonthandpulled from inventory
this monthis alsoexpensedThuswhenfewerunitsareproducedhanaresold,absorption

costingresultsin highercostsandlower profit.

Thedifferencein profit betweerthetwo methodsf $4,000(= $105,000° $101,000)s
attributedto the $4 perunit fixed manufacturingpverheadcostassignedo the 1,000unitsin
inventoryon the balancesheetat the endof month2 andrecordedascostof goodssoldduring

month3 usingabsorptiorcosting($4,000= $4 x 1,000units).
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Figure 6.11Number of Units Produced Is LessThan Number of Units Sold

Absarption costing profit is 54,000 lower, This difference
is attributed to the 54 per unit foed manufacturing
overhead cost assigned to the 1,000 units in iventory on
the balance sheet at the end of month 2 that i recorded
as cost of goods sold during month 3.

a$275,000 = $25 x 11,000 units sold.

b$121,000 = ($4 per unit fixed production costx 11,000 units sold) + ($7 per unit variable production costx 11,000 units
sold).

¢$77,000 = $7 per unit variable production costx 11,000 units sold.

4$53,000 = $20,000 fixed selling and admin. cost+ ($3 per unit variabl e selling and admin. costx 11,000 units sold).
©$33,000 = $3 per unit variable selling and admin. costx 11,000 units sold.

fVariable costing always treats fixed manufacturing overhead as a period cost. Thus all fixed manufacturing overhead
costsare expensedin the period incurred regardless of the level of sales.

9 Given.

Advantages of Using Variable Costing
Question:Whydo organizationsusevariable costing?
Answer:Variablecostingprovidesmanagersvith theinformationnecessaryo preparea

contiibution marginincomestatementyhich leadsto moreeffectivecostvolumeprofit (CVP)

analysis By separatingariableandfixed costs managersreableto determinecontribution
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marginratios,breakevenpoints,andtargetprofit points,andto performsensitivityanalysis.
Converselyabsorptiorcostingmeetstherequirement®f U.S. GAAP, butis not asusefulfor

internaldecisionmakingpurposes.

Anotheradvantagef usingvariablecostinginternallyis thatit preventananagersrom
increasingoroduction solelyfor the purposeof inflating profit. For example assumehe manager
at Bullard Companywill receivea bonusfor reachinga certainprofit targetbut expectgo be
$15,000shortof thetarget.The companyusesabsorptiorcosting,andthe managr realizes
increasingoroduction(andthereforeincreasingnventorylevels)will increaseprofit. The
managedecidego produce20,000unitsin month4, eventhoughonly 10,000unitswill besold.
Half of the $40,000in fixed productioncost($20,000)will beincludedin inventoryatthe endof
theperiod,therebyloweringexpensesn theincomestatemenandincreasingprofit by $20,000.
At somepoint, thiswill catchup to the managebecausehecompanywill haveexcessor
obsoletanventoryin future months.However,in the shortrun, the managewill increaseprofit
by increasingproduction.This strategydoesnot work with variablecostingbecausall fixed
manufacturingpverheacdcostsareexpensedsincurred,regardles®f thelevel of sales.

KEYTAKEAWAY

9 Asshownin, the only differencebetweenabsorptioncostingandvariablecostingis in the treatment of fixed
manufacturingoverheadcosts.Absorptioncostingtreats fixed manufacturingoverheadasa product cost(includedin
inventoryon the balancesheetuntil sold),while variablecostingtreats fixed manufacturingoverheadasa period cost

(expensedn the incomestatementasincurred).

Whencomparingabsorptioncostingwith variablecosting,the followingthree rulesapply: (1) Whenunits produced
equalsunits sold, profit isthe samefor both costingapproaches(2) Whenunits producedis greaterthan units sold,
absorptioncostingyieldsthe highestprofit. (3) Whenunits producedis lessthan units sold,variablecostingyieldsthe

highest profit.

REVIEWPROBLEM.8

Winter Sports,Inc.,producessnowboardsThecompanyhasno finishedgoodsinventoryat the beginningof year1. The

following information pertainsto Winter Sports,Inc.,:
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1. AIll100,000units producedduringyearl are soldduringyearl.
1. Prepareatraditionalincomestatementassuminghe companyusesabsorptioncosting.

2. Prepareacontribution marginincomestatementassuminghe companyusesvariablecosting.

2. Although100,000units are producedduringyear2, only 80,000are soldduringthe year. Theremaining20,000units
arein finishedgoodsinventoryat the end of year2.
1. Prepareatraditionalincomestatementassuminghe companyusesabsorptioncosting.

2. Prepareacontribution marginincomestatementassuminghe companyusesvariablecosting.

Solutionto ReviewProblem6.8

1.
1. Traditionalincomestatement(absorptioncosting) year1:
$20,000,000=$200x 100,000units sold.
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P $13,500,006= ($5 per unit fixed productioncostx 100,000units sold)+ ($130per unit variableproductioncostx 100,000
unitssold).

©$1,800,000=$800,000fixedsellingand admin.cost+ ($10per unit variablesellingand admin.costx 100,000units sold).

2. Contributionmarginincomestatement(variablecosting) year1:

#$20,000,006= $200% 100,000units sold.

P $13,000,00G= $130per unit variableproductioncostx 100,000units sold.

©$1,000,000=$10per unit variablesellingand admin.costx 100,000units sold.

9 Variablecostingtreats fixedmanufacturingoverheadas a periodcost. Thusall fixed manufacturingoverheadcostsare
expensedn the periodincurredregardlesf the levelof sales.

€ Given.

2.
1. Traditionalincomestatement(absorptioncosting),year2:
#$16,000000=$200% 80,000unitssold.
P $10,800,00G= ($5 per unit fixed productioncostx 80,000units sold)+ ($130per unit variableproductioncostx 80,000units
sold).
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2. Contributionmarginincomestatement(variablecosting) year?2:

Sales $16,000,000*
Cost of goods sold
5 m:mmwem oo
Total variable costs 11,200,000
Contribution margin S 4,800,000
Costofgoodssold
Selling and administrative costs _

#$16,000,006=$200x% 80,000units sold.

b $10,400,006= $130per unit variableproductioncostx 80,000units sold.

©$800,000=$10per unit variablesellingand admin.costx 80,000unitssold.

dvariablecostingtreats fixed manufacturingoverheadas a periodcost. Thusall fixed manufacturingoverheadcostsare

expensedn the periodincurredregardlesf the levelof sales.

¢ Given.
ENDOFRCHAPTEEXERCISES
Questions

1. Describethe componentsof the profit equation.

2. Whatisthe differencebetweena variablecostanda fixed cost?Provideexamplesof each.

3. Youareaskedto find the breakevenpoint in unitsandin salesdollars.What doesthis mean?

4. Youareaskedto find the target profit in units andin salesdollars.What does this mean?

5. Foracompanywith oneproduct,describethe equationusedto calculatethe breakevenpoint or target profit in (a) units,
and(b) salesdollars.

6. Distinguishbetweencontribution marginper unit andcontribution marginratio.

7. Whatdoesthe term marginof safetymean?Howmight managemenusethis information?

8. ReviewHowdo airlinesmeasurebreakevenpoints?In 2001,whichairline hadthe lowestbreakevenpoint?

9. Howdoesthe breakevenpoint equationchangefor acompanywith multiple products or servicescomparedto a single
productcompany?

10. Describethe assumptionsnadeto simplifythe costvolume-profit analysisdescribedn the chapter.
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11. Whatissensitivityanalysisandhow mightit helpthose performingcostvolumeprofit analysis?

12. ReviewWhatwerethe ownersconcernedaboutwith regardsto projectedprofits? Whatwere the resultsof the calculations
madeto addresshe 2 ¢ y Scbliefns?

13. If youareaskedto reviewthe coststructure of an organizationwhat are you beingaskedto do?

14. Whenmight the contribution marginper unit of constraintbe more effectivethan the contribution marginper unit for
makingdecisions?

15. Describethe three stepsusedto calculatethe target profit for companieshat incurincometax costs.

16. Describethe difference betweenabsorptioncostingandvariablecosting.

17. Whydo someorganizationsisevariablecosting?

BriefExercises

18. Planningat SnowboardCompany Referto the dialogueat SnowboardCompanypresentedat the beginningof the chapter.
Whatinformationis Reclia, vice presidentof salesrequestingfrom Lisathe companyaccountant?HowdoesReciligplanon
usingthis information?

19. Contribution Margin Calculations AceCompanysellslawn mowersfor $200per unit. Variablecostper unit is $40,andfixed
cods total $4,000.Find(a)the contribution marginper unit, and (b) the contribution marginratio.

20. WeightedAverageContribution Margin Calculation.RadioControl,Inc.,sellsradio controlledcarsfor $300per unit
representing30 percentof total sales andradio controlledboatsfor $400per unit representing20 percentof total sales.
Variablecostper unit is $150for carsand $300for boats.Find(a)the contribution marginper unit for eachproduct,and (b)
the weightedaveragecontribution marginper unit.

21. SensitivityAnalysis,SalesPrice.Referto the basecasefor SnowboardCompanypresentedin the first columnof . Assume
the unit salespricedecreasedy 10 percent.Calculatga) the new projectedprofit, (b) the dollar changein profit from the
basecase,and(c)the percentchangein profit from the basecase.

22. SensitivityAnalysis,Unit Sales Referto the basecasefor SnowboardCompanypresentedin the first columnof . Assumethe
numberof units soldincreasedy 10 percent.Calculatga) the new projectedprofit, (b) the dollar changein profit from the
basecase,and(c)the percentchangein profit from the basecase.

23. OperatingLeverageHighoperatingleveragemeans:
1. Thecompanyhasrelativelylow fixed costs.
2. Thecompanyhasrelativelyhighfixed costs.

3. Thecompanywill haveto sellmore units than a comparablecompanywith low operatingleverageto breakeven.
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4. Thecompanywill haveto sellfewerunits than a comparablecompanywith low operatingleverageto breakeven.
5. Both(2)and(3)are correct.
6. Both(1)and(4)arecorrect.

24. Contribution Margin per Unit of Constraint.PaintToysCompanysellspaint ball gunsfor $100per unit. VVariablecostis $60
per unit. Eachpaint ball gunrequires1.25machinehoursand2.00direct labor hoursto produce.Calculatethe contribution
margin(a) per unit, (b) per machinehour, and(c) per directlabor hour.

25. TargetProfit with Taxes Managementof LakewoodCompanywould like to achievea target profit after taxesof $300,000.
TheO 2 Y LJI intén@tax rate is 40 percent. Whattarget profit beforetaxesis requiredto achievethe $300,000after-tax
profit desiredby management?

26. AbsorptionCostingVersusVariable Costing.Describethe differencebetweenabsorptioncostingandvariablecosting.Which

approachyieldsthe highestprofit whenthe units producedare greaterthan the units sold?Explain.

ExercisesSetA
27. BreakEvenPointand TargetProfit Measuredin Units (SingleProduct).Nellie Companyhasmonthly fixed costs
totaling $100,000and variablecostsof $20per unit. Eachunit of productis soldfor $25.
Required:
a. Calculatethe contribution marginper unit.
b. Findthe breakevenpointin units.
c. Howmanyunits mustbe soldto earna monthly profit of $40,000?

BreakEvenPoint and TargetProfit Measured in SalesDollars(SingleProduct).Nellie Companyhasmonthly fixed
coststotaling $100,000and variablecostsof $20 per unit. Eachunit of productis soldfor $25 (thesedataarethe same
asthe previousexercise):

Required:
a. Calculatethe contribution marginratio.
b. Findthe breakevenpoint in salesdollars.
c. Whatamountof salesdollarsis requiredto earna monthly profit of $60,000?

Margin of Safety(SingleProduct).Nellie Companyhasmonthly fixed coststotaling $100,000and variablecosts of
$20per unit. Eachunit of productis soldfor $25 (thesedataare the sameasthe previousexercise) AssumeNellie
Companyexpectsto sell24,000units of productthis comingmonth.

Required:
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a. Findthe marginof safetyin units.
b.  Findthe marginof safetyin salesdollars.

BreakEvenPoint and TargetProfit Measuredin Units (Multiple Products).Hi-Techincorporatedproducestwo

different productswith the following monthly data.

Cell GPS Total
Sellingprice perunit | $100 $400
Variablecostperunit | $ 40 $240

Expectedunitsales | 21,000 9,000 30,000

Salesmix 70percent 30percentl 100percent

Fixed costs $1,800,000

Assumethe salesmix remainsthe sameat all levelsof sales.
Required:
a. Calculatehe weightedaveragecontributionmarginper unit.

b. Howmanyunitsin total mustbe soldto breakeven?
c. Howmanyunits of eachproductmustbe soldto breakeven?
d. Howmanyunitsin total mustbe soldto earna monthly profit of $180,0007?
e. Howmanyunits of eachproductmustbe soldto earna monthly profit of $180,0007?

BreakEvenPoint and TargetProfit Measuredin SalesDollars(Multiple Products).HiTechincorporatedproduces

two different productswith the following monthly data (thesedataare the sameasthe previousexercise).
Cell GPS Total

Sellingprice perunit | $100 $400

Variablecostperunit | $ 40 $240

Expectedunitsales | 21,000 9,000 30,000

Salesmix 70percent 30percent 100percent

Fixed costs $1,800,000

Assumehe salesmix remainsthe sameat all levelsof sales.

Required:

Roundyour answersto the nearesthundredthof a percentand nearestdollar where appropriate.(Anexamplefor

percentagecalculationss 0.434532=0.4345=43.45percent;an examplefor dollar calculationss $378.9787=$379.)
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a. Usingthe information provided,preparea contribution marginincomestatementfor the month similarto the one
in.
Calculatehe weightedaveragecontribution marginratio.
Findthe breakevenpoint in salesdollars.
Whatamountof salesdollarsis requiredto earna monthly profit of $540,0007?
Assumethe contribution marginincomestatementpreparedin requirementaisthe O 2 Y LJI bAsec@se Whatis the
marginof safetyin salesdollars?
Changesn SalesMix. Hr-Techincorporatedproducestwo different productswith the following monthly data

(thesedataare the sameasthe previousexercise).

Cell GPS Total
Sellingprice perunit | $100 $400
Variablecostperunit | $ 40 $240
Expectedunitsales |21,000 |9,000 30,000
Salesmix 70percent 30percent 100percent
Fixed costs $1,800,000
Required:

a. If the salesmix shiftsto 50 percentCelland 50 percentGPSwould the breakevenpoint in unitsincreaseor
decrease’Explain(Detailedcalculationsare not necessaryput maybe helpfulin confirmingyour answer.)
Gobackto the originalprojectedsalesmix. If the salesmix shiftsto 80 percentCelland 20 percentGPSwould the
breakevenpoint in unitsincreaseor decrease’Explain(Detailedcalculationsare not necessaryut maybe helpfulin
confirmingyour answer.)

CVPSensitivityAnalysis(SingleProduct). BridgeportCompanyhasmonthly fixed coststotaling $200,000and
variablecostsof $40per unit. Eachunit of productis soldfor $50.Bridgeportexpectsto sell30,000units eachmonth
(thisisthe basecase).

Required:

Foreachof the independentsituationsin requirementsbthroughd, assumethat the numberof units soldremainsat
30,000.

a. Preparea contribution marginincomestatementfor the basecase.

Referto the basecase Whatwould the operatingprofit be if the unit salespriceincreasesl0 percent?

Referto the basecase Whatwould the operatingprofit be if the unit variablecostdecrease20 percent?
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d. Referto the basecase Whatwouldthe operatingprofit be if total fixed costsdecrease20 percent?
CVP=nsitivity Analysis(Multiple Products).GonzaleZZompanyproducestwo different productsthat havethe

followingmonthly data (thisis the basecase).

Cruiser | Racer Total
Sellingprice perunit | $300 $1,200
Variablecostperunit | $120 $ 720
Expectedunitsales | 1,400 600 2,000
Salesmix 70percent 30percent 100percent
Fixed costs $180,000

Required:
Foreachof the independentsituationsin requirementsbthroughd, assumethat total salesremainsat 2,000units.
a. Preparea contribution marginincomestatement.
b. Referto the basecase Whatwould the operatingprofit be if the Cruisersalesprice (1) increase0 percent,or (2)
decrease®0 percent?
c. Referto the basecase Whatwould the operatingprofit be if the Cruisersalesvolumeincreaset00units with a
correspondinglecreasenf 400 unitsin Racersales?
d. Referto the basecase Whatwouldthe operatingprofit be if total fixed costsincreasefive percent? Doesthis increase
in fixed costsresultin higheroperatingleverageor lower operatingleverage Explain.
Contribution Margin with ResourceConstraints.CyclePatlfCompanyproducestwo different productsthat have

the following priceand costcharacteistics.

Bicycle | Tricycle

Sellingpriceperunit | $200 | $100

Variablecostperunit | $120 | $ 50

Managementbelievesthat pushingsalesof the Bicycleproductwould maximizecompanyprofits becauseof the
highcontribution marginper unit for this product. However,only 50,000labor hoursare availableeachyear,andthe
Bicycleproductrequires4 labor hoursper unit while the Tricyclemodelrequires2 labor hoursper unit. Thecompany
sellseverythingit produces.

Required:

a. Calculatethe contribution marginper unit of constrainedresourcefor eachmodel.

b.  Whichmodelwould CyclePattpreferto sellto maximizeoverallcompanyprofit? Explain.
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TargetProfit Measuredin Units (with Taxes) Opticallncorporatedhasannualfixed coststotaling $6,000,00Gand
variablecostsof $350per unit. Eachunit of productis soldfor $500.Assumea tax rate of 20 percent.

Required:

Usethe three stepsdescritedin the chapterto determinehow manyunits mustbe soldto earnan annualprofit of
$100,000after taxes.(Roundto the nearestunit.)

TargetProfit Measuredin SalesDollars(with Taxes)Opticallncorporatedhasannualfixed coststotaling
$6,000,000and variablecostsof $350per unit. Eachunit of productis soldfor $500.Assumea tax rate of 20 percent
(thesedataarethe sameasthe previousexercise).

Required:

Usethe three stepsdescribedn the chapterto determinethe salesdollarsrequiredto earnan annualprofit of
$150,000after taxes.
Absorption CostingVersusVariable Costing.TechnicCompanyproducesportable CDplayers.Thecompanyhasno

finishedgoodsinventoryat the beginningof year1. Thefollowinginformation pertainsto TechnicCompany.

Required:

a. Al 50,000units producedduringyearl are soldduringyear1.
1. Prepareatraditionalincomestatementassuminghe companyusesabsorptioncosting.

2. Prepareacontribution marginincomestatementassuminghe companyusesvariablecosting.
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b. Although50,000units are producedduringyear2, only 40,000are soldduringthe year. The
remaining10,000units arein finishedgoodsinventoryat the end of year2.
1. Prepae atraditionalincomestatementassuminghe companyusesabsorptioncosting.

2. Prepareacontribution marginincomestatementassuminghe companyusesvariablecosting.

ExercisesSetB
39. BreakEvenPointand TargetProfit Measuredin Units (SingleProduct) Phanincorporatedhasannualfixed costs
totaling $6,000,00(and variablecostsof $350per unit. Eachunit of productis soldfor $500.
Required:
a. Calculatethe contribution marginper unit.
b. Findthe breakevenpointin units.
c. Howmanyunits mustbe soldto earnanannualprofit of $750,000?

BreakEvenPoint and TargetProfit Measuredin SalesDollars(SingleProduct).Phanincorporatedhasannualfixed
coststotaling $6,000,00(and variablecostsof $350per unit. Eachunit of productis soldfor $500(thesedataarethe
sameasthe previousexercise).

Required:
a. Calculatethe contribution marginratio.
b. Findthe breakevenpoint in salesdollars.
c. Whatamountof salesdollarsisrequiredto earnanannualprofit of $300,000?

Margin of Safety(SingleProduct).Phanincorporatedhasannualfixed coststotaling $6,000,000andvariablecosts
of $350per unit. Eachunit of productis soldfor $500(thesedataare the sameasthe previousexercise) AssumePhan
Incorporatedexpectsto sell51,000units of productthis comingyear.

Required:
a. Findthe marginof safetyin units.
b.  Findthe marginof safetyin salesdollars.
BreakEvenPoint and TargetProfit Measuredin Units (Multiple Products).AdvancedProductsCompanyproduces

three different CDswith the followingannualdata.

Music Data DVD Total
Sellingpriceperunit | $10 $4 $12
Variablecostperunit | $ 3 $1 $3
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Expectedunit sales | 8,000 10,000 22,000 40,000

Salesmix 20percent 25 percent] 55 percent 100percent

Fixed costs $205,900

Assumehe salesmix remainsthe sameat all levelsof sales.

Required:

(Roundall answersto the nearestcentand nearestunit whereappropriate.)
a. Calculatehe weightedaveragecontribution marginper unit.
b. Howmanyunitsin total mustbe soldto breakeven?
c. Howmanyunits of eachproductmustbe soldto breakeven?
d. Howmanyunitsin total mustbe soldto earnanannualprofit of $200,000?
e. Howmanyunits of eachproductmustbe soldto earnan annualprofit of $200,0007?
BreakEvenPointand TargetProfit Measuredin SalesDollars(Multiple Products).Advanced’roductsCompany

producesthree different CDswith the followingannualdata (thesedata are the sameasthe previousexercise).

Music Data DVD Total
Sellingpriceperunit | $10 $4 $12
Variablecostperunit| $ 3 $1 $3

Expectedunitsales | 8,000 10,000 22,000 40,000

Salesmix 20percent 25 percent| 55 percent 100percent

Fixed costs $205,900

Assumehe salesmix remainsthe sameat all levelsof sales.

Required:

Roundyour answersto the nearesthundredthof a percentand nearestdollar where appropriate.(Anexamplefor
percentagecalculationss 0.434532=0.4345=43.45percent;an examplefor dollar calculationss $378.9787=$379.)
a. Usingthe information provided,preparea contribution marginincomestatementsimilarto the onein .
b. Calculatehe weightedaveragecontribution marginratio.
c. Findthe breakevenpoint in salesdollars.
d. Whatamountof salesdollarsis requiredto earnanannualprofit of $200,0007?
e. Assumehe contribution marginincomestatementpreparedin requirementaisthe O 2 Y LI bAsec@se Whatisthe

marginof safetyin salesdollars?
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Changesn SalesMix. Advaned ProductsCompanyproducesthree different CDswith the followingannualdata

(thesedataare the sameasthe previousexercise).

Music Data DVD Total
Sellingpriceperunit | $10 $4 $12
Variablecostperunit | $ 3 $1 $3

Expectedunit sales | 8,000 10,000 22,000 40,000

Salesmix 20percent 25percent 55percent 100percent
Fixed costs $205,900
Required:

If the salesmix shiftsmore toward the Dataproductthan the other two products,would the breakevenpoint in
unitsincreaseor decrease Explain(Detailcalculationsare not necessarybut maybe helpfulin confirmingyour
answer.)

CVPSensitivityAnalysis(SingleProduct).Skylerincorporatedhasmonthly fixed costsof $1,000,000andvariable
costsof $24 per unit. Eachunit of productis soldfor $120.Skylerexpectsto sell15,000units eachmonth (thisisthe
basecase).

Required:
Foreachof the independentsituationsin requirementsbthroughd, assumethat the numberof units soldremainsat
15,000.(Roundto the nearestcentwhere appropriate.)
a. Preparea contribution marginincomestatementfor the basecase.
b. Referto the basecase Whatwouldthe operatingprofit beif the unit salesprice decrease4.0 percent?
c. Referto the basecase Whatwould the operatingprofit beif the unit variablecostincreasesl0 percent?
d. Referto the basecase Whatwouldthe operatingprofit beif total fixed costsdecrease20 percent?
CVP=ensitivity Analysis(Multiple Products).CyclePattCompanyproducestwo different productsthat havethe

followingannualdata (thisisthe basecase).

Bicycle Tricycle | Total

Sellingprice perunit | $200 $100

Variablecostperunit | $120 $ 50

Expectedunit sales | 5,000 20,000 25,000

Salesmix 20percent 80percent 100percent
Fixed costs $1,000,000
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Required:
Foreachof the independentsituationsin requirementsbthrough d, assumethat total salesremainsat 25,000units.
a. Preparea contribution marginincomestatementfor the basecase.
b. Referto the basecase Whatwould the operatingprofit be if the Tricyclesalesprice (1) increaseslO percent,or (2)
decreased 0 percent?
c. Referto the basecase Whatwould the operatingprofit be if Bicyclesalesvolumedecrease$00unitsandthereisa
correspondingncreaseof 500unitsin Tricyclesales?
d. Referto the basecase Whatwouldthe operatingprofit be if total fixed costsdecreasel0 percent?Doesthis decrease
in fixed costsresultin higheroperatingleverageor lower operatingleverage Explain.
Contribution Margin with ResourceConstraints.CyclePatlfCompanyproducestwo different productsthat have

the following priceandcostcharacteristics.

Bicycle| Tricycle

Sellingpriceperunit | $200 | $100

Variablecostperunit | $120 | $ 50

Managementbelievesthat pushingsalesof the Bicycleproductwould maximizecompanyprofits becauseof the
highcontributionmarginper unit for this product. However,only 23,000machinehoursare availableeachyear,and
the Bicycleproductrequires2 machinehoursper unit while the Tricyclemodelrequires1 machinehour per unit. The
companysellseverythingit produces.

Required:

a. Calculatethe contributionmarginper unit of constrainedresourcefor eachmodel.
b.  Whichmodelwould CyclePattpreferto sellto maximizeoverallcompanyprofit? Explain.

TargetProfit Measuredin Units (with Taxes)Martis Companyhasannualfixed coststotaling $4,000,000and
variablecostsof $300per unit. Eachunit of productis soldfor $400.Assumea tax rate of 20 percent.

Required:

Usethe three stepsdescribedn the chapterto determinehow manyunits mustbe soldto earnanannualprofit of
$500,000after taxes.(Roundto the nearestunit.)

TargetProfit Measuredin SalesDollars(with Taxes)Martis Companyhasannualfixed coststotaling $4,000,000
andvariablecostsof $300per unit. Eachunit of productis soldfor $400.Assumeataxrate of 20 percent(thesedata

arethe sameasthe previousexercise).
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Required:

Usethe three stepsdescribedn the chapterto determinethe salesdollars requiredto earnanannualprofit of
$1,000,00Cfter taxes.

Absorption CostingVersusVariable Costing.Photo Companyproducesdigital cameras Thecompanyhasno

finishedgoodsinventoryat the beginningof year1. Thefollowinginformation pertainsto PhotoCompany.

Required:

a. All 60,000units producedduringyearl are soldduringyear1.
1. Prepareatraditionalincomestatementassuminghe companyusesabsorptioncosting.

2. Prepareacontribution marginincomestatementassuminghe companyusesvariablecosting.

b. Although60,000units are producedduringyear2, only 40,000are soldduringthe year. The
remaining20,000units arein finishedgoodsinventoryat the end of year2.
1. Prepae atraditionalincomestatementassuminghe companyusesabsorptioncosting.

2. Prepareacontribution marginincomestatementassuminghe companyusesvariablecosting.

Problems
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51. CVPand SensitivityAnalysis(SingleProduct).MaderaCompanyhasannualfixed coststotaling $120,000and variable
costsof $3 per unit. Eachunit of productis soldfor $15.Maderaexpectsto sell12,000units this year (thisisthe base
case).

Required:
a. Findthe breakevenpointin units.

b. Howmanyunits mustbe soldto earnanannualprofit of $50,000Roundto the nearestunit.)

c. Findthe breakevenpoint in salesdollars.

d. Whatamountof salesdollarsisrequiredto earnanannualprofit of $70,000?

e. Findthe marginof safetyin unitsandin salesdollars.

f.  Prepareacontribution marginincomestatementfor the basecase.

g. Whatwill the operatingprofit (loss)be if the salesprice decreases80 percent?(Assumeotal salesremainsat 12,000
units,androundto the nearestcentwhereappropriate.)

h.  Gobackto the basecase Whatwill the operatingprofit (loss)be if the variablecostper unit increasesl0 percent?
(Assumedotal salesremainsat 12,000units, androundto the nearestcentwhere appropriate.)

CVPAnalysisand CostStructure (SingleProduc). Rivieralncorporatedproducesflat paneltelevisions.The
companyhasannualfixed coststotaling $10,000,00Gnd variablecostsof $600per unit. Eachunit of productis sold
for $1,000.Rivieraexpectsto sell70,000units this year.

Required:
a. Findthe breakevenpointin units.

b. Howmanyunits mustbe soldto earnanannualprofit of $2,000,000?

c. Findthe breakevenpoint in salesdollars.

d. Whatamountof salesdollarsisrequiredto earnanannualprofit of $500,000?

e. Findthe marginof safetyin units.

f.  Findthe marginof safetyin salesdollars.

g. Howmuchwill operatingprofit changeif fixed costsare 15 percenthigherthan anticipatedVouldthis increasen
fixed costsresultin higheror lower operatingleverageExplain.

CVPAnalysiswith TaxegSinde Product).Rivieralncorporatedproducesflat paneltelevisions Thecompanyhas

annualfixed coststotaling $10,000,00&nd variablecostsof $600per unit. Eachunit of productis soldfor $1,000.
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Rivieraexpectsto sell70,000units this year (this is the samedataasthe previousproblem).Assumea tax rate of 30
percent.

Required:

Roundall calculationgo the nearestdollar and nearestunit where appropriate.
a. Howmanyunits mustbe soldto earnanannualprofit of $2,000,00(fter taxes?

b.  Whatamountof salesdollarsisrequiredto earnan annualprofit of $500,000after taxes?

c. Referto requirementa. Whatwould happento the numberof units requiredto earn$2,000,000n operatingprofit if
the companywere a non-profit organizatiorthat did not incur incometaxes?Explain(Detailedcalculationsare not
necessaryut maybe helpfulin confirmingyour answer.)

CVPAnalysisand SalesMix (Multiple Products).SierraBooksincorporatedproducestwo different productswith

the followingmonthly data (thisis the basecase).

Text Lecture Notes| Total
Sellingpriceperunit | $100 $12
Variablecostperunit | $ 60 $3
Expectedunitsales | 21,000 14,000 35,000
Salesmix 60 percent 40 percent 100percent
Fixed costs $750,000

Assumehe salesmix remainsthe sameat all levelsof salesexceptfor requirementi.

Required:

Roundto the nearestunit of product, hundredthof a percent,andnearestcentwhere appropriate.(Anexamplefor
unit calculationsgs 3,231.15=3,231;an examplefor percentagecalculationds 0.434532=0.4345=43.45percent;an
examplefor dollar calculationss $378.9787=$378.98.)

a. Calculatehe weightedaveragecontribution marginper unit.

1. Howmanyunitsin total mustbe soldto breakeven?

2. Howmanyunits of eachproductmustbe soldto breakeven?

1. Howmanyunitsin total mustbe soldto earna monthly profit of $100,0007?
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2. Howmanyunits of eachproductmustbe soldto earna monthly profit of $1000007?

d. Usingthe basecaseinformation, preparea contribution marginincomestatementfor the month similarto the onein .

e. Calculatehe weightedaveragecontribution marginratio.

f.  Findthe breakevenpointin salesdollars.

g. Whatamountof salesdollarsis requiredto earna monthly profit of $80,000?

h. Assumethe contribution marginincomestatementpreparedin requirementd isthe O 2 Y LJI bAseq@se Whatis the
marginof safetyin salesdollars?

i.  Ifthe salesmix shiftsmore toward the Textproductthan the LectureNotesproduct, would the breakevenpoint in
unitsincreaseor decrease Explain(Detailcalculationsare not necessarybut maybe helpfulin confirmingyour
answer.)

CVPAnalysisand CostStructure (ServiceCompany) ConwayElectricalServiceprovidesservicego two typesof
clients:residentialandcommercial TheO 2 Y LJI cgririBulion marginincomestatementfor the yearis shown(thisis

the basecase) Fixedcostsare knownin total, but Conwaydoesnot allocatefixed coststo eachdepartment.

Required:
a. Findthe breakevenpoint in salesdollars.

b. Whatisthe marginof safetyin salesdollars?

c. Whatamountof salesdollarsis requiredto earnanannualprofit of $750,0007?

d. Referto the basecaseshownpreviously Whatwould the operatingprofit be if the Commercialariablecostsare 20
percenthigherthan originallyanticipated?How doesthis increasen Commercialariablecostsimpactthe operating
leverageof the company?

CVPand SensitivityAnalysis,ResourceConstraint(Multiple Products).HobbyShoplncorporatedproducesthree

different modelswith the following annualdata (thisis the basecase).

Plane Car Boat Total
Sellingpriceperunit | $20 $14 $24
Variablecostperunit | $ 5 $7 $ 8
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Expectedunit sales | 30,000 50,000 20,000 100,000
Salesmix 30percent 50 percent] 20 percent 100percent
Fixed costs $650,000

SaylorURLhttp://www.saylor.org/books

Assumehe salesmix remainsthe sameat all levelsof salesexceptfor requirementsi andj.

Required:

Roundto the nearestunit of product, hundredthof a percent,and nearestcentwhere appropriate.(Anexamplefor
unit calculationsgs 3,231.151=3,231;an examplefor percentagecalculationss 0.434532=0.4345=43.45percent;an
examplefor dollar calculationss $378.9787=$378.98.)

a. Calculatehe weightedaveragecontribution marginper unit.

Howmanyunitsin total mustbe soldto breakeven?

How manyunits of eachproductmustbe soldto breakeven?

Howmanyunitsin total mustbe soldto earnanannualprofit of $500,000?

How manyunits of eachproductmustbe soldto earnan annualprofit of $500,000?
Usingthe basecaseinformation, preparea contribution marginincomestatementfor the yearsimilarto the onein .
Calculatehe weightedaveragecontribution marginratio.
Findthe breakevenpoint in salesdollars.
Whatamountof salesdollarsis requiredto earnanannualprofit of $400,000?
Gobackto the basecasecontribution marginincomestatementpreparedin requirementd. Whatwould the operating
profit be if the Planesalesprice (1) increasesl0 percent,or (2) decreased 0 percent?(Assumeotal salesremainsat
100,000units.)
Gobackto the basecasecontribution marginincomestatementpreparedin requirementd. If the salesmix shifts
more toward the Carproductthanto the other two products,would the breakevenpoint in unitsincreaseor
decrease?Detailedcalculationsare not necessary.xplain.
Assumehe companyhasa limited numberof labor hoursavailablein production,and managementvould like to
makeefficientuseof theselabor hours.ThePlaneproductrequires4 labor hoursper unit, the Carproductrequires3

labor hoursper unit, andthe Boatproductrequires5 hoursper unit. Thecompanysellseverythingit produces Based
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on this information, calculatethe contribution marginper labor hour for eachmodel (roundto the nearestcent),and
determinethe top two modelsthe companywould preferto sellto maximizeoverallcompanyprofit.
Absorption CostingVersusVariable Costing.Wall TechCompanyproduceswood siding. Thecompanyhasno

finishedgoodsinventoryat the beginningof year1. Thefollowinginformation pertainsto Wall TechCompany.

Required:

a. All200,000units producedduringyearl are soldduringyear1.
1. Prepareatraditionalincomestatementassuminghe companyusesabsorptioncosting.

2. Prepareacortribution marginincomestatementassuminghe companyusesvariablecosting.

b. Although200,000units are producedduringyear2, only 170,000units are soldduringthe year. The
remaining30,000units arein finishedgoodsinventoryat the end of year2.
1. Prepareatraditionalincomestatementassuminghe companyusesabsorptioncosting.

2. Prepareacontribution marginincomestatementassuminghe companyusesvariablecosting.

cH Although200,000units are producedduringyear 3, a total of 230,000units are soldduringthe year.
The30,000units remainingin inventoryat the end of year2 are soldduringyear3.
1. Prepareatraditionalincomestatementassuminghe companyusesabsorptioncosting.

2. Prepareacontribution marginincomestatementassuminghe company usesvariablecosting.
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