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ADVANCED CAPITAL BUDGETING

Ohiectives

¥ Sengtvity analygs

¥ Inftafion in  capital budgeting
% Aband onment dect $on

¥ Replacement odecigion
% Badc cage NPV and adjusted NPV
¥ Probability  analykis

¥ Cestainity egyuivalent approach.
% RiZK adyugted digcoont wsare-
* Simulation  technigyue
¥ Decition free approach.

X Migeellane OUL -

Before You <Sk=xrt with advanced Capital
budgeting , it ie highly vecommendea o
have —fentoutic clanty on bagexa and
Afundamenials Oof capital budgeting which
covex all concepts like

mod\tied NPV £ modified R’R.

Capitxl Bahoning

Lite £ Hming digpadty analysis.

The oNanced CB chapter covex concepiR
whidh gtemz out of +he above gaild
basict and theredore T have annexed
CA Tn+tey CB Chapiey Nnoter before AJV-CH.
more ovey, N teywg ot video claker also
O nRk of CB f&om CA Intey IS avallabtre
N google dxive. watreh dhe uUldeog and
conyders the notrer (O wrt CA Tnier)
betoyre You Ltart Adv: CB ovelge this
chapte¥ wmay not be dexrer o you.

X Pay bacl

¥ Digcounted PpPay badk
% Anmual vare of retumn
% NPV

% (RR

% PT
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B A (A
In thig chaptey we arve going to leayn the
following -
Tn-ath o Technia@uesr 'n Replacement and
N CB B abandonment
deci&@ ong
T 0 i
Satigrical convent omal migcellaneows
Probabi lity RIgK~od)ugted  Cerstainity
N2 digcoont yare equivatent
Vahance [€d CRADR) cceE)
coetficient of Lengtivity &cenamo  Simulation
Vaz ation analysas oanalyss  analyee
N . N
BasC M ontre—cario
Fmulatiom  gmulahon
Decl & oM
Tree
appyoach-

SeERUENCE O0F <gTOUDY

T. Replacement and abandonment dect&on.

T. TnHaniom N

CB:

. special technia)uel.
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Replacement decigqion :-

(ife difponty — Reder CcA Inter nhoted alco

% NPV geef the quantum ofF yetar, while =RR
Seex the gcpeed (0%) vatw of vetum.

% Longex the project, more The auantum,
mote dhe NPV,

* Faltey Ahe <cax\y Howd, More The T-RR.

% T Peoject A hag longer like and pooject B

hoas Afacrey CFE, NPV gelectes pPopjeltt A oand TRR

Celecte  project r- Hence, Con pUct awicel -

Tt i€ wTong +o Compare NPV OfF peoject wo v

*
anotirey  project with inegual tibe we ghouk
not compare a Projelt having <ay, 2 yeax
ibe wWith anotner project with day 8 yeax
W he.

¥ The 7Nnght way & 10 make the projects in%
eayual libe and then com parse: Thic can be
aeve  Q wWAaAYs

N
¥ d
Repetihiom method CAR] EAC
N2 v
Pcydfovrm 2 yYeaxn project calculat NPV en pa.

& tmeL and Kyem) pogject boakic and then we
2 HmeL make it into by  com poare.-

CE and then Lompate NPV
¥ NPV P4 id what we rvetfer aLt e AR ( Eavatd

AannuATY  benele).
EAR = NPV

amuity factoy .
Tt it i ourplow dominared aqyuesrti om, we

will go for Enc-
The above dheooy, can be pPractically taken

akt Undeyr

t




project — A

project —~p
out How (T ©O) (% <o)
T plow
Yyeas —! 2 320 Z9a0
Jears— < 90

Tn thig example, bne cannot com paze the
peoject A L B divecHy becawse, prpject A i€ a
ayean project ond project B & a lyear
project - 2o, the project arve having uneyual
lives. There Hfore, it weaulted in +Himing doi<pxwiiy.
Before werolving thie conftict [ digpawity, woe
need to %t onderctand existing NPV & IRR:
P20)- A p20)- B
NPV ((Z30X0-A09)+(F90X 0:836)]| - 2SO (€F90%0904)] ~Z
= 210l p1—3S0 = F LI 6]

=T E1'&) — FTL0=T3\'€
\RR Ao W Hgh
(Due to lower (bue to higher
TecoVery) YeLoNezy)
Tn thig case

NP\ favour project A and
IRR  Javourxrs povjeck| - Twig ie due to vnegual

liver and can be 7exolved ugng & approachd
AppPTOoach ~| Repetifion method

onder dhiea method , both arve compared by
brnging CR 1o eauivarent gtoage. Tn the given
cage, popject X (& R Yyexx libe and Prpject y
i o | yeay like, 10 compare om evenly baxs,
Pwject X Should be cawmied out [ time (*RYx)
and  pooject v ghould be comied out & tmes
Clyrrr = &Yyx) - The veauUult i€ ar Aollowg

CA Kovihilk mukhexh
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pwjece x (3) project ¥ (T)
yy¥ CF  PUY@I|07. PVCF yy¥ CF  PY@107. PVCF
o (L) ( (D) cycle —1
[ 30 09094 H-Q+ © (<) [ (sv)
X Q0 0826 Fy3y I 90 0909 &8
NPV = <16 cCYc\e- Q

) (x0) ©0-909 (448
X 9o  0-8&b _Fu34
NPV = 36070

2. Tt je cleay that project ¥ (€ vecommended
APPYOACH — Eqyuat annuwity bene hit mode|

This model ig Jjuat oppolite +o the previoug
model where any Project of any like 1< then
expreged in pey annum terymMA.

i
NPV
PVAF
p0jects
N
N2 J
X Y
NPN=s 2 S1°6] NPV= X 21 €|
PVAF= | \
I %36 Thig i€ alveady in
EAR = 22A: 73 Yyeay ymi.

ginte EABR ob [roject Y i< highey, it i< o
be accepted-

Though it can be dome Q2 WAY namely the
T€pettion model and EAR model, EAB model
ie most recommended gince Yepetition model
L& not PYAlhical- Thie can be ondergtood al
undev



pProject X project vy Action, to be taken

Life R Y ean 1Yyeay #CAar¥Y R | time
% Cavry Y & HmeR
LifFe 4 yeanr 3 yean % Caroy X 2 Hmes
xcarzy Y u tmes
LifFe A yean | year *cowzy x | Hmel

XCATDY ¥ 4 HmeA
When libe ot peojec awe vewy big (ke in
the 2% case in above example, the prgject
ghould be repedted oy 99 Hmet and hence
one need o analyce 99 Yyeark clagvftowl
which ¢ eventually impracticable. Hence,
EAB model i¢ bvert 5t for projeci with
oneaqual lives.

AN  EXAMPLE

I pidcount vaty s 107

A CE_detnilk
Yy ear o) [ Q 3
outlay — 1,000 — — -
Revenue — +4o00 + %00 + FOO
cogts - ~ 400 —380 —3%p
geyap - +6L0O + 4o0 +1Xp

*we have 3optiont (n thic case-

% Tn thid cate, the auestion i< not about
wWhether a machine i< Teawuwred Tt i
al\l about  when to replace the machine.

* WNe Teawre a machine ¢ontinuouUcly, whidn
Mmeawt machine ¢ Used PpPerpetually. put
Hhe PYoblem ¢ machine cant have A
pevpetual \ite. €0, wWe need o rveplace the
machine at an appropriate Hme: what ¢ The
appropnal Hme ¢ Subject matter of diCcugion.

% TN +ne given cake, wWe can veplaw the
machine asf Hollowg
I once 1N every Yeay:

CA Kovihilk mukhegh
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A oncte \n Y Yeax
3. oNnce  In D> Yeanr

and not Hurther sK\ince Libe

i< 3yeaxk.
* ANna\ysie o numbex

Holdm%z Pewriod con How anal s

|y eay Tnvestment = (Ft,000)
Salar = Zq9oo
cog = (ZY4oo)

Scraf = ZTbeXo

 Yyeon Trnvertment = (S 000)

cale (V-Yy®) =  Fqgoo

Lolr Q-yr) = T &vo
coete Cl-Y71) =  (Fo0)
cosk (Q-4Yv) = (F3w)

gCyap (-Yv) = Fyoo

3 yeaA Trnvertrent = (CZl000)
codr (1-Yv) = Fqoo

Lolr Q-y1 = T &oo

godr (3-yr)= T oo

cogtR C1-Y7m) = (F4oo)

coskk (Q-4Yv) = (F3w)

cod (3—Y1D = (33%0)

gcyap (-Y¥) = Fyoo

NoOtek 3
* A the

life exhausts, LCrap value veduus

%+ Loge g, which ever opHon giver vg
highetat NPV, that <¢hould be <celec+ed-

* BUt, The problem (&, we cant compare
all 3 opHiorw ax it i¢ because , ophom
1 ie having 1Yeas CF wheveat { hok
B Yeart CF and opHon 3 with 3yeax
ot cF- tencee, there exicte a Ihfte



dig parity -
¥ we Need ‘o we

ERB|] enrC due Vneaual
Lives.
golurion
Yeax PV F ophon | optiom a ophonm 2
@16% cE DCF CE DCF CE DCP
© ' Cyoo0) (),000) CLood) Clood) (1 000)  (1;000)
| 09041 11O 048 o0 Y SC 00 Ny
(4qoo0 — Y400
-+ bX0)
2 0840y - - gxo F03 4 <O 279
3 0:9513 - - — — D0 376
NPY s S+ Q03
Futthey analys=s ¢

Tt e wrong to compaxse oPt 1,2 )3 NPVK
dtre iy

be cauwe, highey dhe holding pesiod
highey will be dhe

NPV. That means, iF we
compaye opt—-| with opt-3 (<cay), OphonN |
can be covred out 3 4lmer and NPV will
be T USX3- L0y we uwhe EABR- (Retfer (K

Tntey notek —Hor indepth application).

Final %oluh on
Pathn culawn

opt—1| OpE-Q opt—3
NPV Ry \ S F QO3
ANNUL Y o thor 0+404| ' #3S8 & 4&bE
EAB 44 Ao €2
NPV

PV AF

Repla e one in &yeaxr £nee ©EAnB ic
nigheat in ophion— &
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Tnfahon N Capital Budgering s-—
Dlecuedion  AND  ANAWLAL

® Capital budgetl ¢ an exercice companyls wll
Undextake —+o gelect (o¥) 'b’ed“ect projectk.

* TH a P'm\}ec’c i< egimard o give & POﬁf”ﬁ\JC
NPV, Tt ghall be accepted and ndegative meang
sgjected: + NPV maaimicer the wealth and negaie
NPY eyodeg dhe  weath.

X NPV ghall be cZalculated az  ollowe ——

Yeax FCE PVARR PNCE
l XX X %X X XXX
Q XXX AR X KA X
3 AXX X% X _AXA

¢ DICCl= XAX
~) eplgco= (xxX)
NPV = XXX

g1z EBg¢timate dutuse Cagh How

g3 Eghmat an approprdl diccount vate

g3s Calc

gum oy all diceounted cagh tHouwdg.

24z Dedult the Tnitial cott fsom the cumulative
diccovnted (F¢-

gce ReglUl\tant ¢ called a2 NPV

J \
+Ve NPV —~Ne NPV
v Y

Accept. Reject

% while ettimat the Cogh Howe e need o
etfimate ~Hwo thing namely ——

J
J U
Nolume eLtfimaty ¢ ogt extimate




* NVolume e2timats.

We preditt do gell cay, 1p,000 vnite in (<byr,

ISj000 unite th ANA yr and gooo vniie N My,

Theke are only meve eatimater and not being

guasaniced- Thevefore, the <ale’ volume -e&timaied

nas a k. Thig xick i€ called ag ¢fek of the

project ondestaken. ©F project & for eclental

goode | gzesvice’ , the »ick T¢ low but eotheswide

rigk i¢ vepy high-

* coct/ pn e ertimat

For +he volume eatimated, we do the following-

J \) . i
2ates Value matenal cegt dabouy and ethes
Y N Ot cott
Product ot Product of eafimaied Nz
eLtimared 2aleL Nowme, no:ofy Product o) knbour
Laleg tolUMe LNl of Taw materal Wt Jor each vnit
and estimated  for lUNit and coct and no-of VN
Lalp price.- pex kg of ¥aw Maexal- eLtimatred and A&
\ \ we eLtimat a\l
NoL X &P NOL X NO- Of- kga X othey Vamiable £
colt per Kg xed oHg:

N4

NOL X No:Ooh~hL X

colt perx hour. ete-

X When we catimare the putuse CaghHowe theve awe

& optford available namely

\)

\ cot) l
Bstimate at pev egtimate ag per
the Ccurrent puschaging the wepective yeask
powey - ezt mated puschacing

pouder.

ChA Kovihilk mukhegh
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N’ \’
codtg, Lalek and
everything i< egtimated
at todaylt cexik-

cogiR, calet and

evesyhing ie egtimated
at  inftahon appived

Valuek
N J
I gales . Calwr I Sater y yv-1 SP@T,
onfie ~ price oniie " yra 2P @Iy
\ yr-3 LP@ Ty
AWl estimater fot J

futuse at todayk
nplation only. That
meang; tn-Hafion ig
Fgnored-

Al egtimater arve made
not at today't Pp; but

at he yezpective yeqr'

PP~
q Sales —, cott A garer y  Colt
volume ~ pes onlt volume per unit
s N
v v v N $ ¢
marenial - dabour o1 maiena)l A bous OH<
. ————

k_/—’—\/_\/
edtimared at the fnfHated
priceg Hor all Juture yeax.

Edhmated at custent
pricee fox au fuitre yeax-

# Theve ase 3-tYpel ofy vaie]

\

\! 3 J

moeney vate/ Real vaty Tnflan om
Nowminal vatn Tate

N v N

compengarer for combpencateg <oy compengatel the
l‘r\cgillaﬁﬁn and PK o the eftect ot the
wleK-

project- In flation.



* Theve are

B-WP? oF lagwftlowc;

v Y’
meney Reall Digcounted
CF CF CF
v ) J
doaded wlth deaded only wotth No »(ek, No
TEK and the vk ination.
tn blarti om
% Thig concept OF mwateL and Catwfhowe can be mesged
al  Hollouwg
L i
I+ RR
|
I I+ TR
ce ! N
L+ MR I+ RR 7 1+ TR
I+t MR = Cl—\-RR)XiI—\-T_R)

Y

CA Kovihilk muKkhegh



Example CA Kovihtlk mulkhexh
aInvestment propocal = 2 §00,000

b Real Caxn Inttows pa= T ;80,000 Codays P P)
C. Moretany CoOg&t of Capital = 947

d- Tnflation

Compute

(19 Real coc

@L) PV of Cax\h Inftows in real terms-

(L) compute nominal caxh (nftow From Teal Cath
InHows and algo calculate
nominal Cagvw nfowg.

Zoluh on

Calcularion of Teal YAt

= 3-8% pa

PV on bans of

2tep (s

RR = [+ MR

—

|+ TR
= |+ 0-09 _
1+ 0+ 033
= 109
1" 03Q
= <-b6a%

I

Sep Qs Coleculation of NPV

Yyeas Cagn {nftow PV@R S-b3% PNCE
L~ % R 8/&o000 3. 4qk a,78, 82y
¢—> Di&co C & 00,000)
NPV T2T8eQy
RtepP 32 Calcularion ot NPV vking money Cre
Yeax cagw tinfow (F) PV@ 4% PVCF
| ) %0,000 X1' 03] = Ql%&‘jibv oA +F R b €093
a R| gg[qbox\-o&i} =0?|4$,&O7f' O‘%(‘Q Q,S'\}OOO
3 R19€ ROFX |-039 = 3,0FF4q  0-FFR &) 3% 642
% 310% T4ax 103 = 3\ FH£AF 0. F08& KRy A€ L
D1LC a,48,#Qo
- DiLco ( %, 00;000)
NPV

+ %\’1’8]4&)0.



Zpecial rechniqyuer
Seayuente of |leas n'\n@
Decisnon tyee

(5N

b- Probability in Capltal Budgeting
C Nammanw.  analysic
d
c

. Coeticient of vanation
- Cendfivity analyss

+- CImuloatiom

9 RADR

h- C e approach.

t- Scenario  analysig

Decitimm tree analyig in Capital Budgeting
Decicion trvee approach CDTA) (€ widely wed +o

analyte o project with muliple Aigh buted probable
Casn fow- The aim ot DTA

1§ 1o calculate promaule
NPV fsom VATOUR <cenamnos.

Example
I Tnvettment = F 40,000
R Life =  Qyeax
2 2alvage \1luwe = O
Y4 Pyokablility 4 Cagthttows  pyob
CE In Yeas] T AS,000 o 4o F 30,000 ©'60

CE In yeara T (8000 O0Ro T 0,000 040
T lb,000 030 T 35,000 O°X0

T 2RQooo0  ©.x0 T 30,000 ©'10
Difcoont Yat @ 0%

£ Regyuared
% congtmuct a Decigon tree .

* NPV it wont outcome (8 vealiged: What ig
the Probability of occusente of Thig NPN)

* What s the best outcome anad S prob ?
% will the project be actepted )

CA Kovihilk mukhegh
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Solutiown

% we want to 2ast a project with & yeoos
Libe-

* TOoday  we need o Invest T 40,000

% 1€ yeaxy the progject may give <000
Cot) T30,000- Lwith Prwb 0ot Yo% 4 60%)

% and yeas CF depends On wohat happenned
in 15t yeaw: That meang, iy 18t Yearw (F 1<
T 000 then, AN year may give T |Q000
to¥) Tlo000 (or) TARooo with probab)lifie
0'Ro, ©'30, 'O and I\ AT yeow CFE |
30,000, then and year may give 30,000,
Tas;000 (ov) I 20,000 ¥erpectively.

Paglc T. Calcularion of Po&sable NPV
Stcp .

Jeay cE(T) PI@R\o% PVLE (F)
l 25,000 0-404] AR TRE
. (8,000 O &RbY Q41 %

DIRC| 28,64y <S
2 D1&co (L4os000)
NPY - 35S,
Liepas
NPY of <tepl
O PY ob ihcvreoted in<How
n and yeax

h

(T #3 <L)

= X33 ob
CF\bjooo — 1R;000R D €LY
NPV = (R 404q)
gtcp 3t
NPV of &tepR = (¥4o04a)
& PV oy increated indtow
in yeas = T yqce
(Z a2,000 — Tib000) KO €6
NPV

- T a0



&tcp Y=

Yyeay CFE(F) PA@ | 0% PVLR ()
| 20,000 04041 LF RT3
& 20000 O &by 16, SR
Di&c| qg,g/Ol
2 D1&co (L4 o,000)
NPY + 3,% 0|
gtcp L5
NPY of =<tepy ‘ = 3380
O PV ob increased intow
in and yeay = T3
(2S,000-Q0)000 )R D ERbY
NPV = TH933
&t<p b =
NPY of <gteps = r?\':fﬂBB
O PY ob Inctreated in<How
in and Yexy = zL{-[‘BQ
(20,000 — RC,;000R D ERbY
NPV = T 1R0bL

pectiftion Tvee

AN
I >

Decigiom hode

‘ > Chante hode

CA Kovihilk muKkhegh
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Al amount® In 00D N Py Joint pob  Sxpecked NPY
(%355 ©- 08 c£8g)
C 0 4Q) o'\ C486)
04 ' Q0 [P
3/& ol o &\‘, a1
F333 0 30 X28D
12,06 O-0b T
\'00 3y
' NPV A4o¥ 0oTLf out come = H3CL with pwb ob
o602 (&°L)
L NPV FoT beAt out come = 18;0bL ®with prb of
©'6b (6‘15)
3:-Pwoject willl be acceptea &nee NPV g

P og\tiNe.

Extysa Example Fovetam author
C Ard van ced ) C cmn vL)

eig otl Company ie taling decigion on oll

dnll ax Follow g s -

Pepth of ofl wel cost  cum-prop PV of otl
Cteet) (T in  of Finding well i+
mtlliong) ot foond (T in
mil i omg)
[, 000 R 0O o XD £:00
2,000 XD 060 G 3O

3,000 300 070 y'o0



Solutiom
ANGIYAE o7 &) uestion
¥ The company can dwlll vpto looofeet by
gpending T x million- Finding dhe oll at looo
feet & Pwbable @ O'<>: Th that cage the
PV of otl value & I T million T4 we tnd
the oll @ \000fteet, 't mean that well T

<
deep and fyem 1000feet evewything found
e otl and more extracthion can hap pen €
thesefore more pretent value.-

¥ T+ ofl 1€ hot ~ound @ 1000 Feek , then we need
40 dxll 1000 morefeet LIl 3000 feet- Then we
need o gpend Ta'S miliom: At {000 feet chonce
of fnding ofl I8 ©'60 CSince more we dAl, the
chance ot 4inding otl increaged - Tt Should be
noted hat T a< millism (s not addifional
amount 4o be cpent wathey It 1€ o=l That
meang, we need to <pend addifionaL o-< mil
Lame wWay, onbqb'\lﬁg of 060 (& comulahve

¥ T4 we dont &ind otl even at Qooo-teet, we
heed 0 Ml Eurther more (000 teet +o
Yeallh 2000 Fteett and re_ulis &Xye +o be
ey preted ar bedfore -

Ratne Deciaon hree

CA Kovihilk mulkhegh
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Pwbabllity applied decigion tee

lo0o  CO D) ) Lo 0]

@ Tt 12 clextly mentioned N the gquesfion dhat procabill
—t4  of finding ofl @ [joo0ft 1 O D Theyefore, the
Pobability  of not finding otl @ 1000t il be 0D
(i- o o).

@ As mentioned N he auartion, dhe probability of findiy

otl by &000 feet har Got Q& cuomulahve eveniK.

J
\l/ Cox) \l/
finding the oll at Finding <he oll
1000 & at Rj000feet
( 0 x0) CO'1D) (0 b0)
\|/ cgiven)
\} Cand)
Not +inding -he Finaing the ofl
oll @ 1,000 feet @ K000 feet
Co. £0) (0.-20)

0-10
[D*&“D]
NO ter:

% A€ mentioned in the ayueghion dhe comulative prb
of Afinding +he ofl by apoo feet & ©-b0-
comulative probability uget " OR" That meang the
P20 bability of finding otl by a&ooofest wlll
be more han  Pwbabllity of 4nding ofl by
100D feet. o, probability increaced o 0-6o.




P10 bability of bsinding oll at 1000 feet
COR) ROOOfeet i¢ 0-b0. The additional
P bab\lity of finding otl @ ooofect i
LO10 Thi€ oo is pogwble only if Revenk
jointty "occur: They are,
ad) Not Ainding otl @ looofeet
) finding ofl@ apodfeet -
This all can be pyerentcd ai vnder.

P¥0b of —findin — PWb o P20 of
otl by aood feet tinding cor) tinding
ot @ 00D otl @
feel aoooteet
O 60 = 0L + A
) & = Dl0D
P of finding = Pb Of not pzob of
otl @ ao00 feet sinding otl (AND) §inding
@ |oopteet only @
R,000-fect
o' |0 = 0:'X0 X Y
C\~0 - &P)
Y= ©o'10/p = 040
Notationg o be  rYemembered
0R >+
AND > X

@ Prbability of finding ofl on 2zl i-e- 3ooofeet
comulative pyob  Of ff‘-'mdin@ otl In 3dnle

'.:O'?f-o
& paob of finding In A dnl = (0 b6D)
Poob of Ffinding In 3T gR\ = ©0'10

T tnd otl In IR IR, 8 evenk Znould have
hapenned namely ———

% Not tinding 1IN 1ST A5l AND

* Not gnding in anddal AND

% Finding In = 3/ doill-

CA Kovihilk mukhegh
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O XD X 00 X X

o'\o =
A= 010

o 40O
X= 08

FiINK L DECI(QION TR E€E

NO HA .
Tn +his decigion free, wWOTKINGE have 1O be dere in

vevesge mode: (Fovr NPV calculationg)

Srepl @ Analysing Dl 3
At 3,000feet, & Ftuatiomk Can occuy
\’ « J
DY Further Dont AN fuxther
2 N
) N ~ QSO0
oil No ol
N J
[Xo:aQl —3X o<
= 0:'QAL —RRS
= —Q&-00

TO ANl ¢ beHes Snce abandoviment Yerul
in more hegative NPV

CA Kovthi{lk mMuKkheth
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Stepa : ANalysing D2l R
At Qoodfeet, A& &Ktuationkw Can occuy

N v \
DN Further Dont AN Fuyther
\/
) N — 200
oil No o]
N N
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