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e o e s greaer a5 OrgANZATON cost of il (o e o). This
siview's controlle should recommmend that the new st ceance be purchased
el rte o return on the proposa, 12 perent excods the city's hrde e

10 pecen.

"To summariz. the intemalratc-of reurn method of iscouned-csh-flow aalysi

desthe olloing hre sips:

1. Prepare  ble showing the cash lows durin eachyear of the proposdives |
ment. This abl will b deicl 1o the caflow abe prepacd underte et
prsentvalue mthod. (S Exibi 10-1)

2. Computeth intrnal e ofretum (IRR)for the proposed iavestaent. Tis
accomplihed by finding a discount i that yieds a 10 e resct vale or
the proposed investment.

3. Ithe IRR s cqual 0 or gt tha the hudle e cos of acquiing oves-
mentcapia), ccept he ivestmens proposal. Otberwis,fejct i

of Investment _The reason (o putchasing an asst i an xpectation thaf
Al provide hencis i the fture. This, Mountainview may porchase the nw e
eanerbecaus ofexpected fture opeating-cos savings. For a capital imestment o
o b scceped, the expected fture benefis mustbe suficiet for the purchaser
e e nvesment s car  reur o the ivestment cqual o or greser tha th
of scquiing capital. We can stk tis poit whth Mountinview's srect-leancf
pisiton
i 16-2 examines the investment proposal'scsh flows romthe perspecive
cing the st and carming a etum o the iestnet. Focus on the Year |
i he cxbi, The st ceancecoss 30,470, 0 i s e uecovered inves-
 the begioing o year 1. Th operating-cos savings inyear | st $14,000. Sincq
s ntrnal e of etarn i 12 prce, i mus eam $6.05 during the it yead
125 S50,470), Thercore, 6056 of the 14,000 cos savingsrpresns et o
recovered nvestment. This laves 7944 & rcovery ofthe vestaeat duri 3€ad
(514,000 — $6,056). Subuacing he yea | ecovery of invstment rom the un
nvestment o the beginning of the year leaves an untccovered nvesment
2526 yearend (50470 - S7949.
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oven X complcaionthat e aies i fidin proect' irnal
etur s n uncven pater ofcashflows. I Mountaiview s proposed suet-<leanef
isition, he cos vings e S14.000 p yar fo l fve yeur of the machine's
pose, nstad,that the paten of cost savins s 4 olows:

o oo g s sow  wew
- T T T

a0 unevencos-avings patern s guite plausible,sinc the maininance cots coul
T the machine’s Latcr years. When the sl (low paee is uneven, Heraton mus
sed 0 i the el e of reurn. You can ty vrious disount e frivel
il you fd the one hat e €10 et prescat alu (o he Ivesiment proposa

omparing the NPV and IRR Methods

decision 10 accept o ejct an ivesinnt proposal can be made uin citer he
prsent-va mthod o he itcmalrtc-offeturs e The diffres pprosched
T the meths ar summarized s follows:

Net-Present-Value Method ternal-Rate-o-Return Method
Compue he ivesiment 1. Compute the nvesumentproposal’s
proposal’s net present vlue, {ntemal e of retur, which s the
s the rganizaton’s urile discountrt tha ieds a 610 net.
te 3 the dicount k. present value fo the projec

Accept he inestment popossl 2. Accept the instment poposal i s
s et presen value 1 {ntemal e ofretur s cqua 0 or
equal o or greate than zex0;, e thanthe orgnizaion's e
herwie et . Rt herwise et .

i that the hundlerte s used i cach of hetwo metbods.

f Net-Present Value Mathod _The net-presen-value method exibi
potntal advantages ove te nernal-rae-of-retu method. Fis i he invesiment
yis s carid ou by had, i s casir tocompute & projct's NPV than s RR. F
e, i h cash lows ar uneven scros e, il and croe s be s o fnd th
IRR. Thisadvantge of the NPV approach i not s mporan, howeve,whe s computed
e
"A scond poteni advantage of the NPV method i that the analyst can ados o
consideraions. Forsome nestment proposals, the futher o the are that s cast
occurs,the les certa the analystcanbe about he amount fthe csh flow. Thas|
Tater  projectd csh flow occur,the riskir i may be. I s possble 1o st  nct
calue analysis or such sk factos by using  higher discoun e o e cast
han carier cash flows. 1 ot possible 1 nclce such  Fisk adjstment n the
el o et methd,because the analyss slves or oy  single dscount e
project’s IRR

umptions Underlying Discounted-Cash-Flow Analysis
s e of any decision model, discouned-cstflow methods ar based o assump

[tomop o ez |

oo e e
far oot

e e
e —
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Tt s valo clclionswd i NPV s TRR e, all s
lows e reked s though they occur a year-end.  he ity of Moanainiew
Wer o acquite the new e cleanr, h $14,000 i anaual opratng con
svingsactuly wouldoccurunformly hroughoutcach yea. The aditional
computationalcomplexiy that would be requied 1 efect the et tning of
llca flows would complicte an st aalyis considerably. The eroe
intoduced by the yeu-cnd cas flow saumpion gencrally b ot e coough
10 cause ny concern.
2. Discounted-cash-flow analyses reat the cash flows assocised with n st
ment project s thoughthey wee known wih coranty. Athough cthods of
capital budgting undesuncertanty have been decloped, they are ot s
Widely n pracice. Most deision makers do oo el that the sdiional b
it improved deciions e wort he ddiinalcomplexy imalvd. As
menioned sbov, however,fis adjsimentscan be made i an NPV anlyss 1
partaly account or uncertainy about thecash flows.
3. Boh the NPV and IRR methos assume thatcach csh nflow is immedisely
et n aother projct that carmsa retur o the rganization. Inth.
NP mehou ach cauh fflow s s 1 b riesied e e e
st compute the projct's NPV, e oganiztion's bdle e I the IRR.
mcthod: cach cash low s s o b rimted a the same e s the
ojec’s el e of retur.
"Whatdocs i eavesment sssumpion mean i practice? Inthe case of
Mountainvion's proposed hew scet cleanr, the ity st sty renvest
e moncy saved coch year cither i some e beari ivesment o i
some other capial proect
4 Adiscouned-cas-flow anlysisasumes  perfct capital market, Tis implics
{hat moncy can beborrowed o lent t an rest i cl 1o he urdie ke
s heanlysi
i pracic, these fou assumpions ey ae saisied. Nvertheless, discountccash
o models provide an ffctive and widly used method of investmen anlyss. Th
fmproved decsion making that would result fom using more complicaicd models e
Hom s worh the atonal cost o nformaton nd analysis.

Khoosing the Hurdle Rate
e chice of  hurdic re s comples. probln i fnanee “‘"“"’""’ﬂ};,f.""

fnincd by managercat bsed on (e investment opportuniy Fae. Ths s
Jetrn the organiaton ca ca o s bt acmatie ivcsmentsof cquivalend Vs, I
al,the grester a projec's i i, the igher the hurdic e should be.

versus Financing Decislons In captal-<xpenditre decsions, thd
et decision should be separated from the inacing decison. The decison as
hether o nvestn  prject should be made it ing a discounied-cash-flow sppeoch
ith a hundle e based n he incstmentopportanity e I  projec s accepted et
Spara anlyis shoud b made st he hes way o finance the poject

of Capital_How do oganizatons generae invesment copia? Noaprfi org
dzations, such s ocal iy, an s governments and charitale organizatons, ofte
i <apial hrough specil bond s o boerowing from financial nsiatons. I
ch case, the os of capial i based o the et e pad o te b
‘Another source of capial fo boch nonpeofi and profi-oieted organizstions

cd fund, sch 3 universy's endowment fund T (i cas, he cot of i
Capital foran invesment projct s he st T orgone o te orginal 4w=13





image10.png
Chute e Cotl g s

0 pecent. T e versity ses & porion of hes Tunds o by e Tabrsiey,
e cost of captl i the 10 percent frest e that s o onger carnd o th
s emoved rom the cndowmen.
Profi-oinied soirpriss und capia projess by borrowing. by g stock,o by
ing ivested fands. I most cass,captal projecs ar funded byl of thse sourees,
e oo ol shoud b oo of o s of o oy o

iable Assets

o lved st is purchased, s scquisition cot i allcaid 1o the e per-
4 in the s’ e trough depreciton charges. However we did not include
ecaion charges i our discounted-<ash-flow analyss. Both the NPV and IRR methy
s focus on cash flows, and peiodic deprciaion chargesare notcash flows. Suppose
the controller forth ity of Mounaiiew deprecaes st uing (h saighi-ing
I th cy purchases the nw see cleaner for SS0ATO, the depreciation churgey
3l b rcorded s follows:

)
S A
Lo e wvams _omame_o-vaoms _oevom

--m--T o

“The only cash flow in the diagram above is the $S0.470 cash outow ncurred
acquie the et clancr, The $10094 anmual deprciaion chages ae ot cas{

Thus, the acquisiton cost s recorded s cash flow i our vcstment anaysi
(i 16-1), bt the annual depreciation chrges e nok.

versus Profit-Oriented Organizations Supposc our ilsirtion ha

R on  prof-secking cateprise st of the cty of Mounainiew: For xample

e tee-ceaneescquistion i contemplaed by 3 heme-puk company wold thi

5 our atment of the annual depeecstion charges o the et claner? The depre{

o chares sl are ot cash flows. However, n & profitsecking cnerprise,

fon cxpense i dectible fo income-ax purpass. Sine 4x paymens are
eduction in (ax duc 1o depeecaton cxpens is a legtimte cash (low that shoul

ncluded i an iavesiment aalysi. n Secion 2 of thischaper, we will sty thd
mplictons of depreciable ssets in detil.For now, e rtua 1 ou focus o thq

e have developed al o the tools and concepts required 1o use discounted-cash

o anaysi n an investmentdeciion. Now we can expand on ou discussion i
llusiraion that combines the netpresentvalue method of investment analys

ith the concepts o elevs

i any invesment anlys
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Eiine-3
[pra—

WATIN

T compoting sysen s b ety of Mowataaview s ool The ity counc
Ve 0 purchase & nw computing sysem o be funded through municipa bonds.
mayor ha sked thectys controle 1o ke  recommendation o 0 Whichof

g systems shouldbe prchased. The two sy re cquialent n thie aily

mce the iy’ neds and i thei cse of . Th malnframe sysem consits of oo
e compucr with remot eeminal nd price oated throughont h iy

lices. The personl compuer sysem comits of 4 much svller i compucr,

few remot erminals,and  dozen personalcomputes, which will b networked o th

mal maiframe. Eac sysem would st fiv yeas The contole hs decided 0 s

12 pecent b rate for the aalyss.

Echibit 16-3 prescats dta prtinent 0 th decsion. Examine thes dat carefl
fost of the it are sell-explanatory. Il (9) s the anoual cost of a daa-ln
vice. This sevice enabis Mountaiaview 1o partcipte in s nationwide compuicd

ctwork. which llows e 1o cxchange faformation on Such sues i crne e,

femographic daa. and cconomic dta. lem (10) i the revenue the ity will receiv

rom two time-sharing customers. The Mountaaview Cty School District and thq
oty egislture coch s agreed 10 payth ity n returnfor  limigd smount o e
1 the ity computr

Belore we begin the stps o the net-prescn-value method, le's &
ow da n Exhibit 16-3 t0 detcri

e the cash-
f any of the daa ca be gnored o rclvant|

(1 Saiage value oy ldcomputer im0 s o 3 o
(2 Acqution cou of oyt s 0 wangon 00000
10/ Acauetion cst of sfvre (e ) o ms000
114 Contof g et ime 3 oo wao0)

1251 Savage e of syt (i

15 opurting cone (mes 123491
6@ Pusonnel
T e
@ omer
) Otk sovice (mes 123481
26/(10) Revan rom tme-shre coiomars(imes 123,

22 “Time  doote ety T 1 donotes hend oyt 1.

P
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il Compoter sy s e eas-con alrmaiv, s (1) (0 ca b gnorel
relevant since they will et bothalternatives” NPV cqualy

Approach Exkibit 16-4 displays 4 net-prescni-alue analyssof th
Hernative computng systcus. The cxhibit s he ftal-cos approach. 1 which all
Televant con o cach computing sysiem are incuded  te anlyss Ten the nc
Valo of the cost o the mailae syt s compared with that o the pe
e sysem. Since the NPV of the cost i ower withthe prsonal ompuicr
Wil bethe comtollrs recommendation 0 the Mounsinview City Councl
X deciion such s Mountainview s compating.sysem choic,in whichthe obecti
10 scect he sirnaive with he lowest cos, i cale east-cont decsion, Rathr 0
imizing the NPV of cash nflows minus cash ouflons, th Gbjective i i
NPV o th cots 0 be ncured.

incrementalCost Approach Eibit 16-5 dispays & diffren net-prsent-va 1ot
ysis of thecity's tw aermative computing ysems. Thiscxibit s the ncrementl I
.t approach, in whic th diffrence i th cost o cac reevant e under the ey

e e o
Mt spn.
e o
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of the personal computer sysem by $327.820. Notice tht this i the same s 1
Mlerence in NPV showna the biom, of Exhbi 16-1

“TheLotal-cost and incremental-cost approaches always will yild equivalen conlu
o, Chocming between the s  mate of person preerece.

o use discountd-<as-flow analyss in dciding oot invesument projects,
ccurt cash low projctons. This s where the manageial accounant plays

ar ighly inaccure, thy may e the orgatzation 1 acceptundesirabe projc

10 ejoct projecs tha shoukdbe punued. Becsuse of the importance of the capia

dgeing rocess, mos oxganizatons sysimatically Olow up on pojects 1 sc¢
Turn k. This procedure s clld  postaudi (o reappraial.
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owing up on scceped proj.
s Thi, 4 posadt hlps

o detetonly e i ki of
o, o the second-

"As in any perormance-
alustion proceis,potaud
hould ok beused el
e focus of & potaudt
hould provide informtion
o he capial-budgeting i,
he project manager and the
sansgement ean.

e
Real Option Analysis

Onc way managerisl accountans ca sss the management tcam s by ascsin th
cnmequcnce of changes in 4 invesmentdecsion hat may develop et the e b
e approsd. In omg-erm projcts, ther i offen considerable uncertsnty sbout the
e cashflows, doc o uncertaity sbout uure cconomic polical. orculral ot
s projctunfoids, munagement may decide 0 e e course of the proec o cver
Jpone . Supposc,forcxample,tat e iy of Mouataaview decides 1o buld 3 ncw|
ounicipal wter sy ha wil ke 5 yesr 1 bikd and s xpected o st 75 years,
e prject nvivescollaboraton wilh seeral privat enerprisn, other municipaliic
Jnd th st ederl govcrnments. Aste rojct evelop and varous uncertaiics
e resolvd, it maybe desirabie 1o make hangen i he walr sy or posipon crtai
it of . capa-wudgting ool called el ption analyi can b wsd 10 quanity
i sty the meri o such change. Rl opton by s conered n advanced co
vanagement nd fnnce conrcs.

When  bsingss makesa prfit, it usally st payincome taes justa ndividuas o,

ince many of thecaah flws ssoiatod wilhan mestmen proposl afect the compor
' profi. they s afectthe fimy's ncome-a. il The fllowin equstion shows
e fou types o Hems tht appearon n ncome staemen,

Tocome = Revene — Expenses-+ Gins — Lowes

Any aspect of an avesment projct that affcts any of the e i this quation
encrlly Wil afct the cornpany'sincome.tax payments. Thse income-ta pymnns
e cit lows., and they ot be comsidered n any discounicd<ash fow anbyi. I

e cacs, . comsiderations are 0 crucial i 3 Capal-ivesment deciion it they
minte ol b apects of the analysis.

Iftor-Tax Cash Flows

e it sip in  iscountd-<ash flow analysis fo 4 profitsecking coteprse s
ecrmine the afer-ax cash lows ssocaed i he investment projcts under cons
ration, A afer-tux cash flow i the cash (o cxpcted afe ll L implicaions b
e ke o account. Each inancial spect of & rojec must b examind cuetully
eermine s poteal ta impact

“To st the ax implcaion of varous types of nancial e, we will o
n o el busines. High Country Department Slore, Inc. oprses two deparmen
dore n the iy of Moutainiew, The e has g downow s o 4 saled

et i
o mangnoncueote
tein s
b piogs
vyt e ot
fockyartocts
ok s s
e cotl e
cawn oty
oyt oty
ekchors vt el
Bt e sy e
Bommarcton e g
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. we willassume that High Counry Depariment
income . ke i 30 pecent." Ths, i he company's et income s 1.
Tncome.tu peyment will b $300,000 (51000000 x 30%).

Revenue Suppose High Courry's mansgemet s considerin the purcse of
diional dlivery ruck. The sales monager esimates tht 3 new tuck il allow thf

o crcase anna sl revenue by 110000 Furthorsppose that s ncemensd
evene will e eceived i s ding e ycar of sl Any credt sl wil e ek
withinshrt e peri High Country' ol annus sles e wil sl
inccas of SG0000 peryea i cost f gooek . Moseower e akonal merchandi|
will b ok s duringthe same year s the et sl T, the et el
o rsulin fomthe s crese i 0000 per s (511000 — S60000)
‘What s High Country’saferax cash low fom th incremental sales revenue, e
cost of goods sod? A the flloing calculaion shows,the frn'sicrementl ast
fow o the ol sl is oy 335,000

Although the incremental sl mounicd 10 anaddtona et cashflow of 5

cash outflow for income wxes o ncrcasd by S15.000. Thu, the aferax cas|
o the incremeotal sale,net of cos of s sl i 3500,

A quick methnfor computing the e cash nflow from ncremental sls i th

lowing:

cremenal sl vt (| ey . Aerian
et o cost of oo sold cahinfow
000 x (-3 = 800

oh Experses Wit e the ta impliction of cashexpenses? Suppo] the s
the deivery euck undeeconsidraion by High Counry's mansgemelfSwil ol
n il purt-tie canployee, whos annual compensation and ringe beneli]

Although the incremental employe compensation i S30.000, his xperse i a3
bl Thus,the s ncome-x payment will e reduced by $9,000 As a el
aer-u. cash ooflow from the dlionalcompensaion s S21.000.

"A qick method for computing the fertax cash oflow from an incremental cast
pense i given i the Fllowin equaton:

Iemenl (g Al
e expense o nflow

S000W) % (1=30) = $@100)
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Stores management s consdering the putchase of  smaldeiery trck ht cost
i ha o savage value. We will iscuss the specfic mehods of depeciato

owed e th s Lo Lt i thechaper, bt o now asum the track il be depee
ted s fllows:

e

S

[ g by e e
T W hew  wen | me

——— e T T e
. ' 3 3 ‘ s

The ony cash flow shown i the diagram above s the ruck's acuisiion cost of
e zer. The deeccation expense incach o he next fveyears i ot acas|
- Howeve,depreciaon (s an espense on the ncome staement an i educes th

feduction n income taca i caled » depreclaton tax shied.
“To summarize, deprciaion i 4 noncash expense. Allough depecaton s 1o
s o, does cave  educed cash owflow though the depreciaion o shickl.

Deprciaionae  Tax. Reduced csh oiow
any cternoncash expense  rte ™ fo ncome e

Yoo | deprciaion 00
e s sis0

“The following schedue shows High Country Departmen Stores deprciaion t
ek overth depeciable e of the proposed delivery truck

AR
§

“Thecash lows constiuing the depreciation ax shied ccur i fiv differet yean
[Phus, i scountec<aslow analyss, we sill st discount these cashflows 1 find
e prsent vlue.

Cash Flows Not on the Income Statement _Some csh flows do ot sppeston the

dement. They are ok revenues, xpenses, gins, or loses. A common x|
of such cah flow is e parchase of an ssst. 1 High Counry Department Sire
rehises the delvery truck, the $40.000 cquision cost s cash outow bot ot
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PresentValue Anslysis Now Iets competc ou cxample by peparing 3 nc-

alue anlysis of the proposed delvery-tuck acquistion. The company'safe|
i e i 10 pescnt. EXhibil16-6 isplaysthe net-presen-value anabysis.Since
NPV s postive, the delivery teuck shouldbe purchase.

of Tax Deductions We huve assumed in our analysis of High Count
purtment Stores” delivry-ruck purchase tha the cash flows resuling from incomn

Sencrally camnot it unil h following yea and pay thei prioryear's axes i on
imp sum.

Our discussion of discouned-cash-flow anlyss has asumed o il
“adiional compleiy of nflaion is dicussed in Appendis Bt the end of thi
et

colerated Depreciation
main concept underying discouned-cu-flow analyss s te e value of moncy
iscoun cach ash low o fnd s prsent vlue.Snce moncy b e vaue it
IVantageous for 3 bsines o ake L deductions s caly s llonabl unde the L
“Abhough federal and st income tux s sre changed periodically by the sppro]
a governmental legilative bodics,income-ax Laws wally permit some for
erted depreciaion for ax purposes. An aceelened depreciaion method 1 any
o under which an asst is depreciated more quickly i the carly pat of s i
‘would be by using sraghtline depreciuion. For cxampl, suppose High Couni
pariment Stors parchased  pesonal compute and pripherl device for 1

o = wom  awo e mom e
ety
o
ety o e e _um
o T W e e
. oncam b xim  xe xm oxw xe
e oo oo g v
-
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[P equipment'susful e s four years with o slvage vale. Exibit 16-7 shows 0
i o deprciation deductons the asocited aferas csh flows, and the presn
o ofthe depreciation u shild undr e dilrent deprecition cthods. N
it o the double-declining-balance method and the sun-f-he-yers i
Jesut in o greser eesent vale fo the depeciaion tax shied than the staghtl
et dos. Thus, i usully s desirable (o  usiess 10w scceerted depreisior
T purposs wheneve the (ux i peris. The curtent . Law docs ot requie
e same dprecaton method be wsed o both th e purpose nd he excrnal-epoct
purpose. Thus. management coud wse sinightine deprecaton when prepring

e i staements b e secclred method o . porposcs
After-Tax Cash Flows, Depreciation, and the Tax Law

W have s n the proceding section o the chaper how dpwecaton xpense,
ot cau flow i and f el does cause  educed cash ouflow fo ncome

i cccur, and such changes ae fie refere (0 s x refons. One aspct
1 aw thtoien s changedduring msfor tx reforms s the st of rules detemi
g how depreciton i clculatd. This st ofrles s comples. In ct RS Publca
0w o Deprecite Propery, runs some 115 pages in
‘Under the Tax Reform Act of 1956, 1989 and 1993 most depreiable sscts
i deprciated for tax purposes in accondance wit the Modiied Aceleried o
covery Sysiem or MACRS. Much more recenly the Tux Cuts and Jobs At (TCI
ko el on January 1. 2018, nd aditonalchanges were made n bow com
colculte depreciaion 0 ax purposes. I prticla,underthe TCIA, many st
e deprecated much e quickly then they couldbeore the TCIA.
Beore we proceed with an lstration of dscountc<as-lo anlyss that vl
IACKRS depreciation, ' important ke he following poiats (1) Ases aleady i

e
Stk e
Pesonheton
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1o the i yor's deprciion i ke
Jp inthe sccond ax yeatin whih e et
n srvice. The following disgam shows
e patcrn wilh which 4 iv-year asse’s
precistion s reconded, fo tax purpose.

ncorporai the hallyear conven-
fon. Exhibit 16-9 provides s conenient
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