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COMPARING

ALTERNATINVES




FEASIBICE DESIGNFALTERNATHINVES

Alternatives may: be mutually exclusive (1.e:,
CNOICE IfGNE EXCIUFES ThE CNOICE ofrany.
etheralternative) BECAUSE

o [healternativVes Bemng censidered may.
reqguiredifferenttamoeunts oficapital
INVEStment

o [healternatives:may have differentiuserul
[IVES

e subjectoelithis sectionwilithelp:
s analyze and compare feasible alternatives
s SElect the prefenredralternative




CASHIELOVW ANALYSIS
VIETTHODS

Ihe cash-flewanalysis methods (Previously,
descrbed) USEd NI thiS PrOCESS:

o Present\Worth (FRWS)

o AnnhualiWoerthr(CAWS)

* Euture Worthr CEWS)

o InternallRate off Returmn CIRRY)

o EXternal Rate off Returmn CERRY)



RULE FORICHOOSING ANVONG
ALTERNATHIVES

o [he alternative that reguires the minimum
INVESTMmeEntiand preduces satistactony fiunctional
resultswillfthe chesen unlessithe incremental
capitallassociated withrantalternative having a
largerinvVestment can e justified With reSpect to
IitSTincrementalisavings (0 BENENLS)):

o e alternative reguirng theleastiinvestmentis
the base alternative.

o RUlerensures thattas muchrcapital as' pessIPIe|s
InVestediat a rate ofireturniegual to el greater
than'the MARR:




ENSURING CONPARABLE BASIS FOR
SELECTHINGIVIUNUALLEY-EXCIEUSIVE
ALTERNATHIVES

Include any econemic impacts: offalternative
differences iniestimated cashifiows — IWo RUIES:

Rule 1. When'revenues and/other economic
PENENTLS ale PLESENt; SElect alternative that'has
greatest positive equivalentworthrat I'="MARR
andisatisfies proejectirequirements.

RUIE 2. When revenues and/economic benefits: are

NOL PLESENt; Select alternative that:minimizes
GCOSt.




INVESHHVIEINA]
ALTERNATIVES

hose alternativesiwithiinitial
(I"es, fent-end) capital
INVEestments(s) that:preduce
POSItIVE CAashiiGWS frrom
INCIEASEd LEVENUE, SaVINgs
threugh redUCed COSLS;, Of Both.



COSIFALTERNATINVES

Ihese alternatives withrnegative
cash fIGWS eEXCEpPL erapessikle
POSItVE cashifiow elementifirom
dispoesal efiassets atithe endiefithe
project’s useful life.




PIEANNING HORIZOIN

* e selected time PENGU GVERWRICH
mutually exclusive alternatives are
compared --study pernoead

o May be nfiluenced by factors Including;
— SENVICE PENGU EqUIrEd
— userulthire efithe shoernter=livedralternative
— Userulilife efithelongerslivead alternative
— company. pelicy
o |[FISTKey that'the study PERLdBE apprepriate

enthe decision situation under
INVEStigation




USERFULL INIFE

o Usefullife oian' asset s the time
PEHGA dURNGWHRICHITIS KEPTIN
pPreductive use in atade 0 hUSINESS.




REPEATABIL NN ASSUIVIPTIOIN

o [he study perod overwhIch the alternatives are
BEING CONSIdEREdIS eitherindefinitely 1eng or
equalitera commoen multple efithelives ofithe
alternatives:

* [INE ECONOMIC CONSEJUENCES thatiare estimated
to happen in an alternative’s initial useful life
spanwillfalserhappentintallisucceeding/lifre ' spans
(replacements)

Actual situationsiin engineenng practice seldomimeet boeth

conditions




CONMERMINATED ASSUNPTHIOIN

Atfinite andiidenticalistudy, peroed IS Used
ferall alternatives

s planning herzen; combined with
approprate adjustments to the estimated
casnifiows, puts the alternativVes ona
commoEn and comparakie Rasis

Used when repeatapility;/assumptiontis net
applicanie

Appreachrmest fregquently;useadin
ENQINEENNQG PractiGCe



CONMERMINATED ASSUIVIRAHO@IN

GuIdelines whenruserullire(s) differentin
lengti than study PERGd

o Userultife < study Penod

a. Cost alternativVes -- each cost alternative must
previde same |evel O SENICE as study Peroad’:
1) CONtractiior SENVICE O lease equipment for
remaining times 2) repeat: pant:eirusefulfife of
originalialternative until' study, PEHNGAIENTS

BrInVEStment alternatives -- assumerall'cash
[IGWS IFEINVESTEA TN OThER GPPOIIUNITIES at
VIARRtG end ofistudy, penod




CONMERMINATED ASSUIVIRAHO@IN

GuIdelines whenruserulire(s) differentin
leEngth than study, PERGd

o Userulife > study Penod

Irincate the alternative at'the end ofithe
StUdy/ PERNGA USING an’ estimated market
value. Thissmethedrassumes dispesanie
assetswilifbe seldrat the end ofithe study,
PErGdat thativalue



SELECIFIIHE EQUIVALL ENIFVW ORI
ALTERNATHNVEWINEHE GREATERNWV ORI

o |FE PR (1)r< PWE (1)

then
o PR (NCAYERIND ST PAWE (1) (CAYRTIIND)
and
o AW (NISTAWE (1)
similardly,
o PAWR(DNCE /RS INOSTRAWE (1) (CE /R 15 N
and

EWi (1)< EWs (1)
Select alternative B




CONMPARING COSH)
ALTERNATIVES

o FQI cOoSt alternatives thatiare compared using the
RPW methed) the alternative that-has the least
negative PWis most economically desiranie.

o QI coSt alternatives thatiare compared using the
AW methed) the alternative that has the least
negatve AWIs moestieconomically desirable:

o oI cost altematives that:are compared using the
W methoed, the alternative thatthas the least
negatve RWiIstmoest econemically desirabie:




USING RATIE ©F RETURNIMEHODSHI®©
EVALUATE MUNTUALLEYSEXCIEUSIVE
ALTERNATHIVES

e best alternative Produces satistactony
functional resultsranad reqguires the
minImuUumiInVestment eficapital; tnless a
largerinvestment can e justified with

[ESPECHIO the IncCrementalicosts and
RENENTIS I PIOUUCES



RATE OF RENTURNIVIENTHOD
NUESS

1. Eachimcrementioficapital mustjustity Itselfiy
preducing a sufficientirate ofireturn on that
INCreEmMent:

2. Compare anigherinvestmentalternative against
a lOWeEr inyvestmentialternative only:When thelatter,
ISTacCEptanie:

3. Selectithe alternative that reguires the largest
INVestmentieficapital'asiiong as the incremental
INVESTmeEntISHustified By Benefits that earn at
leastithe MARR: ThiStmaximizes equivalentworth
onitetaliinvestmentiatii = MARR:



INCONSISTENIFRANKING PROBIEIVI

* RanNKing| Eerfors can GCeUrWhHEN a SEIECTION
amoeng mutuallysexclusive alternativVes is hasead
wrongly:enrmaximization o IRR en'the total cash
[OW, &S OPROSEd o the PYW alithe total'cash fiow

o \WWhen the MARRIISIHESS than the IRR 6iithe
dIffErENCE EWEEN alternative cash lHews; an
INCOrreEct choeIce williThe made by Selecting an
alternative thatmaximizes the IRR efiits total
cash flew, BECAUSE

——the IRR methoed assumes remvestment oficash fHiows at
the calculated rate(s) efireturn

——the PWW methoedassumes reinvestment atithe MARR



INCREMENTALINVESTVIENIFANALYSIS

PROCEDURE
(CHelps aveId incorrect ranking proplem.)

1. @rderthe feasible alternatives.
2. Establish a base alternative
a. Cost alternatives -- Iihe first alternative 1s the base

pr Investment alternatives - liithe first alternatives
acceptanle, selectias base. liFthe first alternative IS not
ACCEpPtanle, CNOOSE the next alternative

3. Use iteration torevaluate differences (Incrementalicash
FIeWS) BetWeen alternatives until ne:moere alternatives exist

a. liiincrementallcash fieow hetwWeen nextsalternative and
currentalternative Is acceptanle, CheesSe the nexi

0: REPEAL; and Selectias the prefenrea alternative the last
ONE ferWhICh ithe Incrementalicash filew wWas
aCCEptanle



THREE ERRORS CONMNMONNIO®
INCREMENTAL INVESTIMENIFANALYSIS
PROCEDPDUREARPRPEIEDIIONIRR
Choeesing the feasiple Alternative With:

4. the highest everalllIRR ontoetalicashifiiow
2. thenighest IRR enraniincremental capital
INVEStment

3. the largest:capitalimyvestment that has an

IRR greater than or egual torthe MARR
Incremental analysis  must hbe used With rnate of

et metheds toensurne the hest alternative s
selected




INCREMENTAILLANALYSISIPROCEDURE

USEDWHFH EQUIVAITENIFWORIIE MEHOIDS

Equivalentworthimetneds may alsebe appliedrusing the
Incrementalianalysisiprecedure torcompare mutually,
exclusive alternatives

Alternative rankingwillflbercensistent-with eguivalent
Wonthivalues based on totaliinvestment ofi each alternative

Ranking willfbe censistentwith ROR methods When using
Incrementalianalysis

Whenreguivalenttworth eiiinvestment:cash iiow
>0 ati = MARRJITS IRR =>MARR

Equivalenttworthrmetneds using incrementaliinvestment
analysis can ke USed as a'SCreening method ferthe IRR
method



IMPUTED MARKET VALUE
TECHNIQUE

s \When curent marketplace data is:unavailablefor

an asSEL, IFIS'SOMENMES NECESSAN/ 1O estimate
the marketvalue offan asset

o Referred toras aniimputediorimplied marketvalue

o EStimating/Is;kased onlogicalassumptions about
theremaining life fer the asset

MVE=HFEW atithe endiofiyear Feliremaining, capital

recoveny amounts | = [fEW atithe end ofiyear I of
originalimarketvalue atithe end offusefultliie:]
< userullite

EVWAS equivalenttworthrat =" VIARR




CONMPARINGFALTERNATHIVES USING
THE CARINALIZEDAVYORIEIMENTHOD

Capitalized Worth (CW)imeoed - Determining the
presentworthieffallirevenues and/ Gl EXPENSES
OVEr annfnitelength efitime

Capitalized cost -- Determining the presentworth
O EXPENSES enly eVveraninfinite length efitime

Capitalized wernth or capitaliZzed Costis a
ConVenient basis forcompanng mutually.
exclusive alternatives Whenra pernod offneeded
SENVICES ISTndefinitelylengrandithe repeatanility.
assumptieniis applicanie




CARPITALIZERDAWWORINE VIENHOD

o Capitalized Worthielia PErPEtlUal SENRES Of
ENd-OrEpernod unIfermpayments,; A, With

INTERESTIY% PEN PENHGGE

N --> o

A(PYA, i6,2)
CW= PWj e = A(PYA; 05, %)

(DN

AR )N

NG



THREE GROUPRS OF MAJORINVESHIVIENI)
ALTERNATHIVES

1S Mutually exclusive::
AlLMOStiGNE ProjectouUt GRiithe group can be cheSen
2. InNdEpREndeEnt::

IINE CNOICE Ofia ProjeCtiIS INAEPENTENT G TNE CNOICE Ofiany.

OINERPrOJECHINITIE greup; se that-all'errnene ofithe
PIOJECTIS Ay PE SEIECTEN O SOME NUMBER NI BENWEEN

3. Contingent::

e ChBICE Ofithe pProjectis conditionalion the choIce of
ONE O MOrE GINENR PIOJECTS



