CAP|ITA L BUDGETING

(ITnvectment Decition¢)

* Avesage Tare of vetum Cor) ALcounting ROR (ARR)
% Pay back pexod

- wih digcoumnting

¢ without digcounting
¥ Net prarent value CNPV)
% Ihiernal ROR C TRR)
¥ Proktability index Cov) Bevie it coct yato (pT)
#* CF afimagtion and decignon making
® NPV v|¢ IRR C contuict)

- Life digparity C Concept oF EAB &L EAC

. Ttming | cf digpartiy Cconcept of MNPV4L MTRR)
¥ capMal vationing

- pivisible projecte £ Tndivicible projects

capital sationing wtih Tdke funds

. Capital Yationing with delayed ctart

* (Tfund approach VIS E<SH approach

| Tntnduction to capftal budgeting concept |
|- Featuret ot capital budgeting

I Long — term % capital budgeting (< al about
invetment longo term  Lovetment decigion
decigion %+ Tt hat a long - teym impact -

¥ The Caghfow ZChreams 1¢ ag
followg

- Huge out ytow Today:
gener of Intowe in futuse.
* MU pte 4«
¥ Uneven.

*Examples ¢ ‘
cBuying & new machine

* Replacing 014 machine




- opening new ac'tooy
R4D In awtomobilee Phasma
Q- Trye verdable *)once a (B decigion ¢ t=aken,
it 1g twreverdi ble. once a
decigmon ¢ Aaken om +his Kind
o ihveatmenig, we can't take
baclk expect with a huge ok,
3. ey MN<ky % Tt 1€ 7eky becawte, the olf
te huge.
*Tt ie 2gky becauge, the TIF
a¥e  oncey t=ain 4 ungua¥anieed -
X Tt appectt the mMp< of the
company
*#Tt & NEKY becanie tHme ig
Ve |ong and we need o
fore cast the Hfutuve.
% Tt & NCKY becawse, it attecte
the llauddHy.

& Typer of capital budgetfing decigiong
a-Accept — Reject decision  xwe will accept good
PO ECtS-
+we will sejett bad
proJectk.
ERam ple ¢
company hek a policy that
a\l projecte  with (0% vetum
wll\l be accepted: %o it
multiple projectk are expecied
‘o give (09 ROR, all Wil be
Celected-




bMutruallyexclunve decigion Thn thig case actepting of

one pgject wlll tead +o

veject decigqon. Prject that
giver beat ¢F £ ROR wtll be
Celecied.

¢ Capital vatoning dectgpy) Tt 18 accept yeject only,
but Wit congwainite.
Example 2~
company congidenng S
projecte cogting |£o0cEe but
company hag only 1000 CA.

3 bata velevant dor capital budgeting decition
A- Ccongidey cagmftows not accounting profite
* Generally, we accept any ppoject iy we get
income morethan Cogi-
* But; in B, benetit i€ not income rvatnexy it ig
N cagh intow" and cosk (& not expenditure,
Yatnwer it jg¢ "' caxy outptow™.

I'Accounting profite ase bared on varowg elhmai
aKUMPTions, and prnciped: Tt diftfers fsom pedom
o pekon . That meaws, modit for one pesSon need
hot be 2ame fprofit foT anothey.

CA — |

em

&~ Fo

lo yean good wlll
wm e ohty-
ot =

cCA -2

- WD\

- L\fo

© Syear good wlll
WNT oftr -

ro pLt
But

Caxw ©f 2 10,00,000 i& <ame for any one
since cosw fow ¢ not gubject to askumph k.




& Accounting @it are not subjected to TV M-

That mean’, one cant AppPly Hhe concept o
TVm on pPYoste because OF & rvealonk ——

- TV being PV factor i& made out of Q
elements namely ——

out of thete &, inflation can be applied enly
on ¢Fk and not on +the PR becauge, the
0 &4 contain lot ofF nen CR on which one
can't apply indtation.

.« Aother veasom ie, we analyte wpeoject ak dhe
dittevence blw Total vealication lege initial
invegtment - Tn thig, infHal investment 1€ met
today as g caxw outtlow, and thevetore , The
“otal yealigatiem chould a\ép be expreked in CF
teyma only but not in evrme ot mrptR.

- whenever, we stast anal\é%‘mca the poojects, we
wlll it analye the vetumn (%) that the peoject

is expected +o give. But; wetum i< given only
on caxh How but not em paper oK
Example

Depolit of Caxhh Xto,00,000 v|c Depotit of
p4L Statiment havihca audi fed prpHiie ofy came
Z10,00,000:

B- DONot congidey Al Caxh tlows, congider only -the

incyemental (R

x while analwang a (B decigion, concder only
the incremental ¢cF but not a\ul 4he ¢w.

¥ CogR that are commen ac¥wKr any peoject
ghoold not be congidered-




¢ ca¥lhHowsg contdered ghould be adtey torne.

+ wheneyer, we congider any project, it ehould be
consadered after o

¥ The moment a project giver a ¢F, a postion of
it ghall be paid o the government in Horm o o

# 20, pProject CcFL hould be ondercetood ak Net
cash intowe = Claxh INHw pPa — Cakh o Utiow pa)

X (1—-k)

+ Tn gimple, all inglowsg Tegult in tax outrflows and
al ol rTesult in tat indHows CLavings)- So, when
we consder Net catn Howd, we will aléo to
contrider net -sek-

D- conghdey the Ccatfow attey taking depryeciation.

% Depreciatien ¢ alwalk conkidered atL nen cagh jtem
and a% a mere beook entzy and thevetore not a real cagy
fow - Tt ig twue but one chold not totally ignove the
depreciatien and thi¢ can be explained with an eq:

| Pavticulan | [ Poject-A | | project -8 |
caleg 3 £,00,000 X £00,000
&) Product em cocte & 3,00000) (I 2,00,000)
E®DI T S Q00,000 2 00,000
(- Depreciat on (T | 00i000) (T &v0;000)
EeT = ;00,000 T (;& 0,000
= Tl (@ 306% (T 30/000) (T 236,000)
EAT T Fo1000 T 8Y,000
Ran hing n T

¥xAR pey the CF schedule above; (prpject) we wil
gelect Paject B in prooltty 4o pigject A- But
this compoariLon (& wIong bbecause we ase not
congidering the CFR but the profiik.

« Thouvgh depreciation ig a noncagh item, rt wil)

qive a tal saving @ 30% which ghould be cuvely
cong deyed -

¥ Situation aftey adding back depn 1L az under—



| Pavticulan | | Pwject-A | | Pject -B |

cales 3 $,00,000 X 00,000
&) pProducth om cack T 3,00000) (I 2,00,000)
E®DI T S Q00,000 2 00,000
(- Depreciation (T | 00i000) (T &0;000)
EBT Z 100,000 =z (|&b,000
& Tat(@ 30% (T 30,000) (= 26,000)
EAT T “For000 T 84,000
(t) bepreciahon Z |,00,000 I %0000
Cagn indto O T 7o, 000 < | bl 000
Ran King T I

Jwt by adding back the depreciation, the project
preterences ave Changed. This i€ due to impact of
taL cavingt On depreciat on:

% what ib, one totally ignover +the depreciation
inktead of deducting Hint and adding tt back:

| Pavticulat | [ Poject-A | [ project -8B
cales 3 ;00,000 X £00,000

&) producthi om cack (T 3,00,000) (I 2,00,000)
epT T Q1001000 T ;00,000

& TAL @D 30% (T 60,000 (ZT 60/000)
EAT ?l,(}D,OOO ?lfqo,ooo
Ran Wing Both arve eqyually good

pecigion 12 Indigtevent but the amounte ave
experiencing a tall- Thig g due 4o ignoing =L
gavingk-
E Caxh owg 4o be adjusted o Cide aftectk
#* Wheneyer a  prgject needk to be analyed, we
Shodld not Jwt analyge that poojeck <R but
algo the adter atfectt ot that paoject -

¥ letur congider an example ak ondey
Project A Popject B

cayn intlow pa (00,000 F4L,000
Repaint p'a I 1£,000 —




Thovgw CFAT ave more in project k than in ‘e
it hags yearly vwepair coste which i¢ not there
‘N project B.
F- woTkKing capital adjugtment

¥ WOoTKiNg capital g dhe capital veapuited o cowry
out day —-to-day opesations.

% Capital budgefing decigion involve huge inHAal out
Lay in the 4orm of
* Land
« Propertie’
© Plant
- Equuipment ete.
but thoce outlay by {Kely donot genevat any cagh (n

~ftow- Cagnintow will get generated only it thege ave
wsed in dhe production cycte- Thie 1S algo calted a.
" wotking capital cycle"

% Thie working capital impact can be pictomally
pyesented aL Uhder

Raw mat,
Labour 4 0t
mMmanupacture

cYyeditors ok fin-goads
Cw-C: Loan)

o working apital cycle

sSaleg
74
cokln  Cwedit

A Net w:cap wWill be Same evezy Yyeay Ca Kkumed)
durng © year we invest in wcap and it wil
come back in hand only at end of laat Year.



(L) | 8tepl | | calculation o depreciation pa. |

Since ABC (4d 4ollow Stm method of depreciahon,

Depreciation pra. = <ot o aget — SalWage value
L{pe
= X |,00,000—0
y
= 323a¢L,000pa:
| 8tepa | [ calculation oF caxw indtlow |
Parti culan yean (3
[ 2 3 Y
ES8DIT 4 <000 30,000 QS,000 3L,000
-2 bepn (Qs,000) (25,000) (25000) (Q5,000)
E’T 0,000 £000 O 10,000
(=) ToA (@D 0% C4000) C1,000) V] (R, 000)
EAT lbyoo0O 4,000 0 &,000
tH Depn ] S)000 &S;000 KXL000 REKOOO
Cagn tnfow &1, 000 Q41000 QL 000 33,000

4 capital budgeting technigyues

J \

Nm\ﬁdiscoont\'vn@ Di&counﬁ’vua

techniqyues technigyue’




Accounhng[ AVE¥age ware of vetum

*This model 18 algo called ak " Book tare of return"
model-

% Tt meagurer averoge annual net income of any
investment at a pevcentage of invegtment -

¥ The & Popwlar formulae for calculating ARR
ak ovndex

J

\} \

Avg. PAT Avg. PAT
00

X100

ey - K :
original (nvet Avg- invet

Average MVERtment

((oviginal invettment — calvage value) | 2+ Salvage +w-ap
* Whenever, company vdant 10 make an Invettment,
Bt 4hing it degitet 0 Know € ¥etwwn on the
Investment - The projectt ave done por -the benetit of
ghame holden and Sk expect a rvetum called ot ''paT
x The Adovrmula Aor ROI%A 4o SH

Return —
—— x 100 orginal [Avg .
T nvertmeni-

PAT

% Howeyer, when a poject is Stwted, the project
will not just have ome caxftow, [t hat muliple
caxn tnflows. Thevedore, it € not corvsect +o congider
JWE one yeox [any year £FE- Lo, wWe calculal the
oNévage PRT-

% A patt dfom avbove cofd & formula, there ie Yet
another 374 formula which 8 calculated om annuay
bags, ——— PATpq

X100

opg invit pa




¥ Fovmula —1 1€ not congidered <o much appm priat
becauge, it comciden Avg PAT 4o7 Came intial
invesment for all yeot of project. Attually the
investment cubrer depreciahon which Heducer the
value of Invettment Year —apter—year- But dhat
formula  ongiden iniHal invezrment.

% Formula-& & moTe apprpnats gince, it congiden
average inveriment inkread o omginal invetiment-
Thig con be cxplained aa ONder

Vean sY
N
Tn thig, we agcume heve, we wil congider
+the came amount only the wveviced invst
of orginal Mvetrrent Vawe. So;, under Thic
is vged Hhrough out model, we Wi\l calculat
the projects 1itfe. pevanmum investment 4
avevrage 1t out:
N
Yy-1 Y- 2 Yy-2 Y-y Yy-<

OPg  T1,00/000 ZH,000 F60000 T 40000 ZR0,000
— D€EP T Q0000 FTRo00 X R0000 ZF ROOO FTRO000
clg R %0000 FE0000 T (4O000 T RO,000 T —

4 4 4 4 4
RoO| Rettuwy) Retm Retumm Retuvyn Reium
2100000 = 80,000 F60,000 SGo000 ZTR0000

AVQ ROI% = ANQ. PAT Cder\vation
AVg- oTWEE o na

~formule)



* Whatevery we Invedt sn the aget t¢ not
totally exhaurted - Some amoont ic coming
back in +the Horm of ' <alvage value!. Salvage
value ig& negative invesment and o be seduced
fsom  the  original inveetmenrt wnile calculahing
the ROI|®4-

% While calcvlatng average invegment we wil)
sed ute the <Lalvage. But <alvage value past i<
attually invetted. 2o, we wtll deduct for the
average and add back Latrer welap ¢ anyway
exPretted in Pa-terml: S nNo need o cale
the average.-

Advantager and digadvantager of ARR

Advantages Dis—advanta g-es

I veer Teadily available [+ TgnoveL Tvin
data fow Pagt recordt |- Dependt on choite oF
being tnancial indo. Vs 0 UL adcounting proceduses,
Q- Evaluat fhe perfpymane Etfimater and agsumphons.
Of opevating veau\R of an [3- vsex intome fsom Palale
nvestment and Mmanagementt  vother+han the Cash indou

pes fovmance- 4 BOOK valuex ave only
3 contiden all net incomex congidered. ( A XetR ave
[ d f - .
ovey fpoo)eck (the time. congideved at BV[WDY N

+the boorkl)



(T2

[a- calc oF ARR Hnpugh oxginal invettment.
ARR= Avevrage PAT
oNGginal invextment
= A9 000 X100
T 10,00, 000
= 3 Q0%
onder thie model, <alvage vyalue (¢ algo ignoied

|b- calc oF ARR dieough overage investment |
I Average inveiimenl

X100

[ Comginal invet - sawvage vaue) ] 4 Saldge | wa

2 vaiue valve
= [5 10, 00,000 — F %o,ooo:] 1 20,000
2
= ? S/ 4o,000
] calt of ARR
ARR= Avervyage PAT
AVeTage iNVSt
= 293,000
540,000
= [(¥-040°

x100

%100

Ex —

00

| Vergion |5 Annual  bagig |

ARR = PAT PA
Tnvexrtment P
Ye ax |

2 3
a- PAT ggO/OOO %&,OOO ggD/OOO
b Tnveltment =T 3,060,000 TFQ,230,000 2 1)b0,000
ARR (alb) Qb bI% 34 #8% <ok
ARR Cavg) = Jb:b3 +2¢ 42450

2
= 33-15%



| Vexrsion 22 Total investment batis

org- INVEemMment
= s %/OOO 00
2 2,00,000
= &b‘ b.:('o/o
| verion 23 Averdge invextment bagis
ARR= Average annual pmHt aptey tort

Avevage INVeLtment
| Avevage invettment

[®Briginal invesment —sawvage)|a ]+ &alvage + weap
= (¢3,00,000 —Fo0,000)/2] + T40,000+ O
= 3 45,000
R ARR -
580/000 K\OO P L(']‘OQQ/O
3 1,195,000
Note: In “he game gyuestion tb wldap £ TES000
theén, PHRR & 22 onder ——
AVg iTWet = T (QS,000+ F 45,000 = T 40,000
ARR= 2 20,000 X100 = 23-33%
T 40,000

Pay back period
N

J

&Heneval DiScovnted

% Pay back peniod meang the no-of-yeaxx 1N which
the amount put into the prpject Wl be secovered
¥ Pay oack peviod wlll be vepuited +o be compuied
foy A&Tdper ofF Caxy Howdd namely ——
o« ANNULHY Caam Howog
¢« Mmupte vneven cash fLowsg.




% Pay back perod 4ov <ingle cagy flow & i1
matudity perod and pay back perod for the
pespetual CFk i< <ame al annuity - o, we
need not cepevaiely axlculate tem:

* Voaroul pay back concepie involved are ai
ongey
. @eneval pay back for annuity CE
. Pay back for nom oniform CK.

« Pay back fov diccounted CHR-
« Pay baclk veci procal -

T- Payback penod for annuity Coakh<tHours

PEP — Tnital investment

AnnUuaL CF canmuity)
Example-4

I TdentH+y IniHal Mveadment = T 20,00,000

R calcvlation of annual CF =T (00000
Pasticulawn Amount (D
PBT 3 3,00,000

& TorL@ X0% (2 1,501000)
PAT X 150,000

(t) Depveciation ZT 0,000

J 0,00,000 X\2"-%
casw Howe pa R 00,000
3 Pay back Pﬁfﬁod
Tnitfal investment - I Ro00/000 . < yeax
Amuat (R X 4,00,000
Example - <
T Pay back in cage 6F mulfiple vneven CR
- Tdentity intHal invettment = T 800,000
] Identipcation of annual CRK
Yy — | yr—< yv—3 Yyr—4
I %0,000 I 60000 T 60,000 TRO000




3- calculation of comulative Caxy fHouwg

Y e AY Cantow (T <Luomulative CFe(3F) Retovery

l 20,000 %0,000 No
2 60,000 ll4o,000 No
3 601000 0000 O Yer
4 RO 000

Pay baclk ptmod = yeax

Malv s on  pay back pened

¥ Pay back pexiod g alfo called ax ' poncipal pay

back peviod's Here @rincipal i< the iniHal invet.

% Lowey the Pay back perod, bverter wlll be the

pooject -
% Pay back pemod YlL dyYyper of decigieng
\2 J
Mmutually exclusive Accep b —reject
dect g.iom deci giom
N N
J J gelection ax per
Project with  Pwject with company's policy
highey PRP lower PBP on PBP-
N N
Rejected A~ecepted

% The mafn deteet of PBP comcept 1€ it wont

conader (R aftexy PBP which may be in Zome

corer are gl seant -

cedt— made INUL trat om

Pa0) et — A proyect -5
yv CECRinL) A CE(&Fin L)
o) Clo0) A o C T10D)
l 30 l RO FHaher
Q 4o ek ex ) 30 PEP
3 35 PePp 3 40
& 1o 4 60 ~

v’ X



% Advantagesr and dicadvantager OF PBRP

Dis—advantages
I Eagy +o compute. I Egnotek Tvm: Al (F< ase
- Provider aywick extimats| Qiven eaual weight-

O0f +tme R Tgnover CR after PBP:

2 Early giver 7MeK in the [ 3. Tgnoret lemg term
project- Higher +he texm|  poojeck-
oy PBP, more the 7k
involved.

L Diccovnied Pay back perod

DiccovnNted PRP € came ak comulative PBP except
for the coare “hat we will comngder the DCF
inCtead of cCFe.

Example 10

Cagh out Lay = 2T 30,000 , CFp as FTE,000, PV=1E%
Yeax CFCTF) PN@1S°% PVCF  com PVCE  Recovey

' 6,000 o- 840 £330 £1AKR0 No
R 6,000 (ST ) 4,;£26 q,#Sb No
3 6,000 O-6L8 3/4Au8 1270y NO
Y 6,000 W o) 3,439 =126 No
N 6,000 o uqQ+ 2,98 ao,11¢ No
6 6,000 0423 &,Sq‘:? &a;:HO No
=+ 6000 ©-3%6 JRS6  /uAeb ND
g 6,000 033+ 1196 2648 NO
9 6,000 084 7oy Q8,623 NOo
[0 6,000 o au# & 30, 11§ Ver

Pay back pew od
loyeat ——— T 30,11y
2

2 {— T 3000
= 9-96R yeaxK.




W Pay back yeciproca)

Pay back vecimrocal i< exactly vevenre to e
PRP and PB weciprocal more |like TRR i-e:
Retry on invertment -
EXample -6
TniHal invertment = TR0,000, CFp-a= Ty, 000,
LiFe= 1O Yyean
PB Tecipsocal = Annual CF

onital invesment

= Y000 400

2 K0,000
= Q_DD/O.

Net Pryedent value NPV concept)

4 NPV (e +he most edticient capital budgeting
+echnique ot alt

¥ NPV congidere all the Luture cagh Hows ~“hat
ove expected drom A prvject digcounted at
yegyuired Tat of yetum.

¥ STEPE IN NPV CALCN

Sep- | Tdentify the futtve expected C <.

Tt Profit€ ase given, we need —to
asre at caxhfHouws.-

I the paoject i completely financed
by equwity, Ke will be diccovnt b
« T+ +the project j&¢ complelely «inanced
by debt, K4 will be diccouvnt rate-

* T4 4he project e ginanced by the
combination of both debt and exy
use Ko akt diccount rate -

calcviat diccovnted FCF

The Futute expected Caklhh Hows chal)




Dlect
= Dt SCouned

codn Indflou

be diccovnted @ veauw sed vate.

ctep- Y4 Tden+ity he inital inveatment

TnitHal invesfiment includex

TnitHal Capital outlay = xxx
) wWorking capital = AXX
(- Salvage value = XAA
calculah o of NPV
DISCO
] = D) ouned

B EEEg oot

Siep- ¢

' + Ve AcCcept
R o I'ndifterent
3 —ve Refect

Meveanalyge on NPV can be made with dhe
help of an  {llugiation-

Ctep—1 Calcv\lation of DILC

Amount ()
| £Eg, 000 0-909 49,99<
Q 30, 000 0-236 66,080
3 1 £,000 o -F<| 1 Rb6S

D18CI = I1IRH3IYO
crep - Calcvlation oy NPV and deci &on
NPV= ¢DISC| — DISCO = T ;%340 — F 1,060,000

. \ = R_¥B40
Since, NPV 18 pagrtive, (T 18 mecommended o

accept the praject:



Analysi ¢ on NPV concepe

% NPV sepyvesentt value Cin PV fermg) in exce« of

mitHal inveltment-

* Value of any aket in PVoy tutuvre CR discoonted

at vequired gatn Of et ~c

Pv@ 107 [
| 5,000 ©-909 49,29<
- @o,000 0-236 / 66,080 N
3 [/ 15,000 o-#*sl/ LR 6S
N oiéel — TaABGE )
~ / /

Futuve CFE Reqvat  /Pyetent yalue
v

Value ofy aget (Hair)

% Thevefove, the DILCI ofF T 1,3% 340 & nothing

but 4=akT value of awet.

% NPV g nothing but compancomn between the

dair Value of agket and actual value of g«Ket

Faly value 1¢ calculared ast peY the coLt of ap

—tal 4o dhe valuey Clo% in thic caLe)- Thi€ can

be undefdtand «2 ovnder

J 3 A}

\%

Fairvalue = §1,3#340  Fairyalues T ;00000 Fawwvales F90,000

ACt -NaMe= Z (00,000 Aek-\Values S |,00/000 Aret-Value= T 1,00,000

N2 N2 N2

AN ageet that is worth  An aket that (¢ worth An gket that i<

R 1;&%,340 o the valuer 1,00,000 o valyer i woTth 90,000 to

e available in market avallavle in masket valuey i< availauie

@ T 1,00,000 @ T 1,00,000 @ 31,001000
N N N
Excek bene it TIndifferent pepieit
+ve NPV O NPV —Ve NPV

Caccept) Cmay| maynot) C ReTect)



¥ Another inteypyetation of NPV

¢ PV fxCtoT  Teprerentk wetum: Tn the given caie the

coct of capital i€ (0% Tn the abcence of cleay

information, one can aLkkume that it i¢ Ko (Ke4 Kd

not creasly given)

» Tt i¢ a well accepred pPrinciple that PN Hactoy 18

nothing but expected setumn . Rich-wsetum selationghip

can be onderctood at Ondex-

Hah wekh  — Hgh retumn
AOLWO MNCK  — o Tetum
No wrigk — some vetum — RiSk fsee vetmm).

Heve ek i€ expected caxh ftows and -futuse Hnme.

The caxhttowd namely I SL 000 , L0000 £ F1K,000

o¥e expetied cayyflow¢ and not guaranteed CH-

Yy —| ¢ ase more NLKY than Y7-0 CKR and Y1-Q (R

ase mote Mmeky “han Yv—| CF - Theseore, vetum that

ig expected on CfR wWlll be move btor lattey year than

the formey: Thi¢ can be ovnderciood ak Ondey —

Yyeay PV (@ | 0%

Retusn  principal Fsom +hig it ie cleas

| ©-09| 0907 that when PV fzactor hidg

Q O \FY 08 a cagwttow, Prnincipal
3 0-auq 0- 5] portion i< divided fsom

vetum pottion. AL Hime

pack by pancipal portion

veduce and yetum incveace

ance more the Hme moe

“he n<ek and more the setem.

Theve fore, iv) the S year in X £5,000, prncipal

vecoveved i¢ T 44,99< and getuw portien ig

T S0OC, for gNA yexs in T €000, principal that

¢ Tecovevred iL T 66,040, wetum porhion iS T390

and Hfos Year —3; iN F15,000, pANCIpal portion

€ x1),€ and et (¢ I33s-




The wetn off FS00C in year |, X 12,90 1N yexv

8, 33 In Year3

1L Tedun o both debtar

well at eayWtyY ¢nce 0% iL ko
Hence aftey paying wetum the peoject har given

PANCipal yecovesy oy

year PANCIPA)
| 2 494949C

2 X 66,08D

3 2 \l(QbS_
2¥# 240

we inveted tota\ly F1,00000
principal, but the prwject
aftey paying retm i< camye
of Prncipal Tecovesy o

X l,g#,auo- That meawy, after
paying = 1,060,000 principal
‘0 both debt and eqyui 1Y
2l it teaveR o probit ot
J &340 whnieh we call a4
NPV-

NPY 18 benefit o Equity
Chave holdere which in tum
intreaset <have pricek.

Calco\lation of NPV

(T4
Yeay coagnflowsg
A ) c D
| S0,000 40,000 4S,000 ¥S,0 00
R 0,000 D000  {LHO00 75,000
3 50,000 Fo000 0000 £0,000
4 w00 HA5000 20000 40,000
S €0,000 TE000  1,00,000 20,000
(o)
NPV
Decison

Thevedore, oul

Amount in @

PV@ 2% PVCF
A B e D
0' 892 4)bSV  35AR0 6bATS 6,7
0. $AFt 39,850 A,850 S99 SYTS
O F1Q 35600 49240 43,0 (A
O- 626 31200 4FF00 WD,EB0 S, 440
O ELF  Q8,3SD 4RISRS £670 11,340
1|80, 8 50 1K, 63C 2, 74,050 Q,06250
(2 00,0006)(1,Q0,000) (15yco0) (10;000)
—19,9£0 &%5;63C JF,00 —33CD
Reject Accepc Accept R:\']ect-

o X £/00,000 iNVERt T Y,40,000 N
poject B4 werpectively @ T 1,290,000 and I &1 50,000



(Ts)

aw

Advantager and dicadvantager OF NPV

I congnder TVM

a- FUll Canhthhw Sream 18
congdeved not juat PBP.

3 wealth addition can be
cteorly geen by &M -

4. DISCI expreles evedaything
in today's 4eyme.

DisS—advanta@-es
- Tnvolek dipbicult calculotiong.
Q- Acturaly OfF NPV dependt on
the accuracy ob estimater.
3.2t doean't cuit for pajectt
of digtevent lipe ¢ ize.

Pwhtability Tndex (P T

Pwiitability indet (PI) (¢ Jjuwat another way of
eXpYelang the NPV
P.T = <DL * ARdvantoqe« £
£ D1¢eD dig advan taq es
gituah om P Deci&om of PT arve Came
! > | AcCCept oA that of NPV.
Q =| Tndiprevent Mence, Lepera &
3 <l Rejeckt analygis not veqe:

calcularion of PT Hor all 2 pryjese

N

\ J J

T ar T

D1gC ) pDlgC DI1CC |

DIgCO pi1dco DI1SCO
= % 6,£0,000 = J9€,000 = T 1,00,20,000

XS, 50,000 I #<,000 3 1,00,R0)000
= [-1¢€ = Q% = 1-0|

Notre: Though pooject 3
1¢ Nvezy low-

gives highett CF, (€ pT



(Te)

Tnternal vatw of retum CIRR)

% TRR (& +the sgituahon/vat at which Sum o DIl

wlll be exacty eaqual +o bDISLO of a prject:

% That meawy, at that vatr NPV il be (02,

* NPV i8¢ calculared @ coC but I1RR 1< the Tat at

which en reached a diccoonired breakeven.

* Steps  In calculanion o 'RR

T. For piject with oanuity Cagy flowg

2. Tdentidty initial invertment.

€a: Tdentidy the cakh intlows pa:

g3 calcularion o dummy pay back pewvod
which wtll be PV annuity f=achor

24! calculanion of exatt rat v&ng interpol
—ohon.

For Pooject with multiple Uneven caghiftoug

gl: TAdentHfty he inihal investment.

2. Tdentfty the caxw inflows over libe

23 Take a gueLl vaty (uually given in gueston)

2us ULe \nrerpolarion and calculate exalt sat

2

Outplow= X (0,000,000, caxh indtow pra= IR SV, 000
Lite= 6Yyeax galvage = O
gtep 12 Calcularion oF PBP/ pVAF

At IRR;, DIlct= DILcCO
= T 80,000 X PYAF = 310,00,000

PV AF= i
Step ] calcvlation o appropaate M

we need caleclate the vate at which anmuwity
bor 6Yearr gchould be Y (nearing). For thig,
we we krail £ eyqor method in +he abgeence of
infoymahon given in the auertton-
@ 0% ( byeaw) @ IoCoYanx) @ 1a% (syenn) @ 127%(byan)
Y-3s< g3 4\ 2948
=4y

*s The appropnat vatw i& 2% oy IRR-

0




Step | 2 Calc of NPV @ to°h PVF

Amoont ()

geoy [ oot How
| 30,000 0409 Q#; 3F0

R 4oj000 0- 86 33, 6YyO
3 60,000 0. %< | Y, 060
4 30,000 o' 683 R0 440
S 0,000 o061 1, 4x 0O
plgcY = 13g,&%0

DI12C¢o = (1,36,000)

NPV = + ;3 g0

(RR 1€ dhe Tatw at which <0l = DILCO but
heve NPV ig 4Ve, theretore IRR i¢ not 10%-
movyeoVveYy coct &« Value welahen L invexe which
meawg, When cCoc increaser, Value of a et wt
get vreduted and vVice Verg becauke
PVcaseer) = FCP o, Fer x !
Ciyn Q4"
\

(40 e a divigen and & inverce relation.
Anece FVa i€ T 128,80 @ vat of 0%, we need
10 yeducte the FVA, o, need —o fncrea&e rYate ‘o
N% .

3+epa" Calc oy NPV R 112)s PVF Amoont ()
| 30,000 o-9ol {*, 030
3\’ 4o,000 0 g\ 33, 2o
3 607000 o' 21 43, 260
4 30,000 0 b6&4 19, #%o
Yy Q0,000 0 <93 11, 60
pDIg&CY =  ],35,000
DI1¢Co = (1,36,000)
NPV = — |IOOD

@\, the FVp 1€ T 1)25£,000 but not S 1,26,000 -
Hence “he real IRR i¢ blw (0% £ 1%



PV FVa AVa Pegrved change
@16% =1,28,2%0 3 ,26,000 + 3 3,18%0
@ 1% T 135,000 F|,26,000 — 21,000

A = \ °/o 5 3/&%\‘)

cale oF IRR 7a4ate

v J
Foom 106 Pov Fsovn Wb POV
% N%
| % —> T3,%0 |% —> T3,%0
9 IR 9 ——3I1000

J J
\ \
104+ 6-68C I — Oo-20€
= lo- 6957, = (0'6AS%
(Ted
Pash culan Amount CF)
ERIT 68,000
2 Tart@ 457 C30,600)
EAT 3%, 40O
# Depreciaton *2,000
S 3,60,000/ 5
Caxh indHow Pra. || 64,400
At IRR D\¢c) = D1&¢CO

21,09, Yyoo X PVAF = ZF 3 60,000
PVA‘\::"_“ EB/bOIDOO
31,09,400
= 289.




3+ep3s Calculation o exact rat

The PVvannwity facror hak come +p 23-R9. AL
P€r the indormation given (N the aruektion, it
2tande between 1S & b7, .

FVa (@ both vates)
v
J N%
@ 1S %% @ 166
? l;Oql' 400 X 3°3%

2 1,09,400 X3:&+
2 3,60, 490 = T3 S%7%38

PV FNa ANVA Petriged change
@\S% 360|490 T 2,60,000 + 264490

@16% T3<HF38 5 3,60,000 — 23261
A = \ %/o 5 8'_"1'5&
calt ofF

IRR Tate

v

J
Fsom |S°, POV Fs o | 626 POY
% %
|% —> T8 F5Q | % — TR
? &3 6,490
J

? ——-33,262
N2
\Z v

| S+ O-FYQ (b—0'RQs 8

= 1S F4% = 1€-F4Q%
Alievnatively (1 CA 1)

PV PVAE Desived PVIAFE
@1s7.  3-3C 2-89
@l 2&F 3 a9
A=17 ©:0%8

IS%, Pov: 1% —> ©-08 6% PoNlt ®le —> 0-08
9?2 <— o+0b ?2 &——-00Q
= +0'FS = I1S-F< = —0ORS o IS

Change
‘o056
— 0" OQ




%  Advantager and dig

advantagel OfF |IRR

Advantages

- v€ers Tvm

Dis—advanta @-es

|- Procegs ¢ +ediour and +tme

& FUll caxfows ase taken

conguming

not just LP RAY back:

R Cannot be uwred for he

2 Eagy o ule prpjectt with different cFe.
4 Helps in wealth maxn. |3 Tgnorer ye—invertment at
€ Wil help to know the cott oty Capital:

byeak-even vate-

concept of cCapital Rationing

% Ration wepreteni® ULage o limited veLousces

to didtnbure 4o Varnoul PpPesLomk.-

% capital vahioning CCcR)

e a Situabion wherve in

the company hat no-of good projects to accept

but could not acwept all due +o corgrsaint

in

capital:

% T cuch care, within the available capital best

projecit chould be gelected gp that,

NPV g

maximiged -

X% TO eawm

incyeaced NPV,

we ghould Not vank the

pOjectt O The bagg

of Theiy NPV but 2hould

YoMk o banhs oy P-IT.

% The above point

(& explained through pollowing

exam p\e

capital Quailable = Z 100CY¢
Pasticulaxn A B c
out lay C100) ( o) (D)
pLect | D 0 €o
NPV <D 30 20
Ranking @ NPV I o X
PT |'sO 60O I' 60
w T T v

=l

Ranking @ PI




% Al dhe 2 projelk are good but we cannot

do all due to pund congisaint. we have only

Z 100 07X bult Al O them TeDU TE IRO0CH-

T we allocatr baged o NPV wanking the

JI00C We can do only Project A earsning 4he

NPV ob & ocy. But, it we allocati based on PT,

wWwe can do projectt B4l , earning T 60C¥S NPy

Thut, PT ghould be uted Hor vanking in cage

of capital sationing -

% CR 1& done uvndey a Lituathonk

y

N 2
Divigible Tndiviible
PO jects Py jeCts

NG N
pasHal acceptance Either accept in fu
of project i2 Po¥smble Cov) weject -
Earning proportionate
NPV

% The above (¢ explained Through the followng

example !

capital auailable = 1< CY¢

Pasticulaxn A B C
out lay C100) ( £D) ( £D)
pLec | SD &0 €0
NPV <D 30 30
Situation -1 | Divigible pyojects (= incye)
Project  TnveAtment P>0 p NPV NPV X 0P
B F O l0o0% F30 T20
- I<0 100% T30 330
A T So% TSSO p=ely

2 8s




(T12)

Situation— 2 = Tndivicible Peofect (I incrorer)
com ol nat 6w N PV

B +C I 30+530= T60O X
A 4B T @+F30= T2 v cor)
AA4C X D+30=T2p

3teP 12 Ranking the projeck by PT.

ey E
(,00) (1S 400 6< 400 1+31 A
B Cepooc) 18700  S&FOO0  I-yH AT
c (RGo00) o100 2%,100 Q) .
D (oo  [([Ro0 gLyRoo  1'3% A
E (35,000) 19,300 SY,300 -S< T
ECH
5'@0(000 535,000 QQS,OOO T 19,300
8 T L0000 T4ooo0 IRES000 F Ift00
C X 4S000 T QK000 T000 T 16100
D X Q0,000 ?&O{Ow® — 2 :F[L(b“'f C§“;&OOXQ’§)
A —_— —_— —

® peoject D Lapital seauirement LT, ChY
IS 30000, but -und Available
i€ oNnly I Qo000 %p, We can
pRoportionately congider &faFS
paoject D only-

Comb\ hatiom capital NPV Ranking
B+ B+1C 1,0600000 T U IO0 ar
E +8+D 1,068,000 T 4QRO0 T
Select Projects E, Bad i5 Poojeck are Indivigildle.




NPV and TRR congctt — Digparmties

concept | — Digparity | — Timing [gige dicpawty -
Let wL congider oan exampre 4o vndergtand +hig
cencept

Pasticulan Pagject X PeRject Y

TniHal outiay T 110,000 F1,10,000

Insowg

yeay | 2T 21,000 Z Fl,000

yeay F 40,000 X 46000

Yeas 3 T /000 g  4o000

Yeay ¢ 2 Fo000 Y 20000
coltvlate  +he NPV anad TRR with an akumption
That

Ccasel ! Re-invettment rate i¢ (4%
Ccase s Re- investment gate < Q0%
Tn both carer Celt of Capital i< 10%-

Qepl: calculation of NPV

dJear CFE—X CE-Y PU@ 0% PNCF-X  PVCF-Y
l 3,000 ;000 04091 QA8 118 6U)SUb

X 40000  (O000 O-8Q64 32,056 33,056
3 L0000 4§ 0,000 0712 39,865 30,08
Y Fo000  RO,000 ®:6820 HLlo 2660
Total (p1ge) ub 612 @21y
(-2 Total CDILCO) Qi10000) (110,000)
N P\ 26,612 31,31y

gtep R2 Calculahon Ok (RR

Fot Po0) Yeoy  CF PN@RO0% PNCE  PN@ayu%  PNCF
X I 3,000 O €33 QE,882 O E0b QY986
] 40,000 ©-6%Y4  JFFALO 0'6L£0  R6,000
3 50,000 0S99 849D 0'€4  R6Q00
Y  Fo000 0 4gg 33,740 0-423 Q% 610
o3 1,06,%4 b




Py Fva Detwed Value change
@ % T 1o #3 F 110,000 +6,43

@ 4% X 1,06,7F9b I 1)10,000 —3Q04
A= &% TG 4F#
4% —— 4,47 4% —> A4THF
0% PN 2 —— T e2%3 {ub Pov 9 &—— —380y
> +R-6Y =>ll'3§
A& b S/ R bX %
For ouUndertending Lake, ek aLume J[% 24
\RR Yarc-

Fot pon) Yyeax CF  PN@A&u% PNCFE  PN@asg% PNCF

b | ZF,000 O 206 S#,8b 0- 42\ £€,4S)
R Y0000 06D 26,000 0: 1D QY400
3 JFyoo00 OS]y 80,960 O 4t%  19,0%0
Y RQ0000 043 8460 0. 273 ¥, 460
118,64 b Lob,29])
Py FVa Deswwed Vvalue Change
@ % T 11,646  F 110,000 TR646
@ Q8% 5 l,Ob/?:C” 3 1110, 000 — 3,609
A= 4% T6,2SS
4% —) T 6,88< 4% ——>T6,CE
b PN 2 E—— +&64b {826 PoN 9 &—— —3,609
= + (-69% = —Q'30%
\ N
RS-69% RS- %
For uUnder&tending dake, ledt o&ume 4% 2L
I1RR vare-
Summary
P2oj X Poo) Y
NPV +336,6I13 = 31,31y

|RR LT Q6%



StageR

analysis

'pooj) R’

conciW on —1

Tyy 4he above table 1t could be Ceen that NPV
Selecte €0 while RR getecte 'y

Reakom bo¥ the contUcet e we- invertment vah
aumptione of NPV and TRR.

NPV agumes the intermedionsy fundt o papject to
be Tve-invetted at cost of Capital yat- while |RR
akumer Fe-inverment @ IRR wxte -

I Meaning oF texmL Ulked

o Inteymediazy funde £ The CahfHow euery Jany
a prject give over (1%
libe-

Rati at which intermediaay
funde axe ve-inverted.
cogt ol Capital uledin

b: Re-inveLtment vate

(1)

¢ cott of capital

ob

pooject
d: tRR 7t e Rate at which NPV g "o"
R Proot  that NPV ALumer CoC at RT vat
Yeors CE No- o Yeat calculatom A OUNES
fnvegted Fv= pvCiHoN CFVN)
! 31,000 3 31,000(1'10)> ()R]
R 40,000 2 40,000 (110)X 48,400
3 0000 ! 0,000 (110)’ €5,000
4 20,000 o) Fo,000 (I°10)° 0,000
Total = FTR/NG66|

let UL aLume o SCenano whese a Company
inver+ed in thic pogject promptiy we-invested
intermediony fundt @ CoC i-&: 0%, atter G yx
it will end up having I 66!

Yeaw CF PV A 10%0 PV CF
o (Z110,000) ! (1)10,000)
4 T 1\Y; 66| O- 683 FThtb,612

N PY S 36,613




conNclunon —Q 2~

*From ~he overvall Peoject Pov iy one Leec It

“there e no caxhindtow N hand @ end o KL

yeat¥ &nce 't 18 ge-inverred back dor heat 3

Yeaxk - That means the amount of T 1;10,000 ig

invezted and niesmediazy cagth inftows ase being

ve—-invetted and on — hand cayh comek out only

ot the end of yth yeas.

* Ty we calculat NPy on ovexall bagg, Then algo

NPV Stande at Same ZF 26,612 That meang, it i

Ccleay that, NPV ot T 236612 will come i and

only iy intermediasy pundk arve ve Iinvelted @ ot

How ve-investment wat affeck project celection 9

4 Ohgexvatiom of & projects giver 0L sollowing

vesul —

Total Cagh inglod X 2 F | A000 Y2 T (7,000

Timing X : BigcCFfg Yz Big Cw
comek latey comes eoslie-

b CuppoLe, wWe aLKkume a re-invertment rate as low

as  O%, in this care, P2oject X will be preferned

gince +he project giver ur highett C¢F in hand

at end of 4 Yeat. In another exoeme cfake, Say

on interest of 100%; we would ke +o 9o for

project ¥ gince it givel heavy CFe egylier and

giving a cnhance 1o eaw high intexezt:

C- NPY agkumer 7e-inveetment vate as <o¢ which

(& very 100 and hence it Lelecte papject X-

whese at |RR which 1L veay high gelecte pogjed

aragel

ANalyss

N-

Reaaon for  conplct

* NPY agLumer vpe-invesment @ coc whereask RR

arumer re-inveetment @ \RR tate -

% out oy the & NPV i Cound puncCiple becauge,




It agkumel +hat <come Coc sot +o be +hesal

oy Twe-invesiment wherxe ar  IRR mavek an abusd

aLkumpton o0F ve—investing at highey zates -

% TRR i& conghdered an  infemor 4o NPV becawse,

ve-invesment tate wtll be different for &

diffevent projeci: Tt 2 not a <cane aLlum phiom

10 make that pzoject X CTR ave veinvekted @av.

when thete i< plae to Te—inveat @ Re%-
tow to Yerolve the condtict 2
¥AR we have Hound oukt that conplict

ot difference blw NPV and
Lette Hfor

1< due 4o re-inust

IRR, we Chould -then
a common Te—invertment st -

K Can _“hat Re-invegtment vate  be CoC?

Tt cawn be ([ thevre 1¢ No beter invetment opp.

But it wtl not be i we have betHer invettment opp-

Ty we can 7ge-invett @ tt7%, wwhy <hould we

®pay capital and <ave (0% 9

% Can it be RR sate 7

a- IRR ig an impyacticable satn tor Te-investment-

one conmot expect marhel 4o give guch an

exorbitant zarg -

b- Ty we go 17 [RR walk, e rte-invertment vate i<

diprevent for diptervent projectt which is abcurd.

™Mie (2 becawe (F¢ From any progect wlll feteh

dawe  intey-ert:

* Then, what chould be the we-invesrment watr

Tt i€ the vat at which we can vealishcally

Ye-nvest:

Stage b INadexs CF

No-of Year  cCalclation  Amountd
anaysis [ fnvetted Fv= PVCI’I‘UD: Cfiv)
31,000 3 31,000(114) 4 A%
R 40,000 2 40,000 (1'1;)R 1,98y
p0)eltt X 3 0,000 1 =000 (') S#000
Y  Fo,000 o F0,000 (I'14)° 0,000

Total =  TA’GAN



Pogye et Y

Yeaw CF PV A 10% PV CE

o CZ110,000) | ()10, 000)
4 28yl O- 683 T L3061y
modified NPY = 2 4361y
modified 'RR
4eaw CcF Fv= PV (143"
o CX ) 10,006) TaYAN = Ri0000C I+7)4
Y e (@Y= 2-ouyb
= YJough ;5 1TT= 1119€2
Y= 1952
Yeow CF No- ofF YyeaA calcvlatiom A ouUNES)
re4nvetted Fv= pvCiHp)D CFV)
' 1,000 3 #1000 (1114)> || OS,18%
R 40000 o 0,000 (I'\y)X S1,98¢
3  4oo00 ! yoooo (1Y) 4,600
4 Qo000 O 80,000 CI°14)° 20,000
Total =  ZT3)33,%#H
Yeay CF PY@ 10% PVCF
o  CIi0000) | (Z1110,000)

4 I FH 0683 T SHIES
Mmoditied NPV = T yx(S3
moditned [RR

Neax CE Fv= PV Cttr)D
o (RUlo000) IR FH = FT10,000 11Dy
Y &3, FH (1% Y= {0Rc 5 4= Y )3-0R<

It7= 111429 ;% = 19-89%
Final covictwiaonm

Partculot prpject X moject Y
moditied NPV L3614 FYUyRNE3
Mmoditned |1 RR 19-C2L% (4 RA%

bndeyr both wmodely, poojectx omly will be
Selecied sTnce conflict i& yeRolved.



concept & — Digpasity & — LiFe disparity

I Both NPV ond IRR measuset the pooditability of
the pooject.

Q2 NPV meaguret (n vave, whereak RR measuser
oL A °le TOtR-

3-Tn Ccare of occept-Tveject decigong, it
TRR >ko, NPV will be pogihve and boih the
‘e \Quer vecommend’g alcept and vice vexia-

L Rowever, in cage of mutually exclugive decikion,
NPY may celect Parpject B and TRR may be
on pPrgect . This Sughon i< Called ak
"NPY — IRR Con ek,

S NPV —~ 1RR conbU et wlll arice due 4o the
ollowing & “iuations

Nz
\J N%

Life digparivty Timing digparity

Alteady digcu Ked.
concept of LiFe di¢pasity

% NPV geed dhe quantum of retuarm, while T-RR
Sees the gcpeed (or) vat of retum.

% Longex the prOject, morve the a uantum,
Mmor¥e +he N PYV.

* Faltey “he caxy Howde, More The T-RR.

# T pProject A hag longer libe and pooject B
hos Hactey CF, NPV gelects papjelt A oand TRR
Qelecte  project B- Hence, Con bUCt azicel -

® Tt ¢ wTong o Compare NPV OfF peoject with
anothey project wWith inegual ibe we ghould
not compare o Projelt having <ay, 3 yeax
ibe Wit another project with day ayeaxr
\{ pe




¥ The 7ght way & 10 mMmake the projects int
equal be and then com parse: Thic con be
aovme  Q wWays

N
J

J
Repetition method CAR/ EAL
2 N
Pcxform 2 yeaxn peoject

calculagte NPV en pa-
& timek and Qyean) porject  bagil and then we
2 HmeL make it infto by  com poave.-
CE oand then Lomparse NPV
% NPV pq

1< what we reter aL e AR ( Eauatd
annuity benef(t).
EAR = NPV

AUty factor .

x Tr it & buthlow dominared ayuerti om, we
wWill go for Enc-

The abdbte dheooy,

can be practically taken
oLt under

project — A

project —~p
out How (T 0) (T <o)
T plow
Yyeas —! 2 30 F90
Jeas— g 90

Tn thig example, bne cannot compase the
peoject A L B divecHy becawre, project A i< a
ayear. project ond project B8 i a lyear
ppoject - 20, the projectt arve having uneayual
(iver. Theve fore, it weaulted in timing o i<pxty.
Befove werolving <hie confict [ digparity, we
need +o H%t ounderctand existing NPV £ IRR.
P20)- A p20)- B
NPV [(F30X0:A07) +(F90X 0-826)]| - 35O (€ZF0%0-904)] ~F=
= 20l p1—3S0= F <I6] =T R1'&) — FL0=FT21€



\RR Ao W Hgh
(Due to loweyr (bue to higher
TeLoVverYy) YeLovezy)

Tn thig care NPV favounr prpject A and

IRR  Javours popjeck| -« Tmig i due to uvnegual

liveA and can be Terolved ugng & approachs

Reperition_metnod

onde dhig method, both are compared by
brnnging C¢R "o eguivatent gtage. Tn the given
case, ppoject X (& Yyea Iibe and Prpject v

& OfF | yeay like, 10 compate om evenly baxis,
Pwject X SChould be <Zamied out [ ttime (RYx)

and  paoject v ghould be comied out & Himes
Clyrrr = &yx) - The veault 1L ar Aollowg

pwject x (%) pwiece Y (%)
yy¥ CF_ PU@l0Y. PVCF yy¥ CF_ PU@l0Y. PVCF
0 ( £p) [ (D) cycle — 1
[ 30 0904 QH-Q+ © (o) 1 (=)
2 A0 0'€a6 F#y2ay l 90 0909 &8
NPV = S<16) cdcle-

) (¥0) 0-:909 C4s4S)
X 90 0 -&_&b _Fu-3Yy

NPV:%G)O”""O
J- Tt 12 cleay that project ¥ (& vetommended

APPYOACh — Q Eaqyuate annulty bene hit moage|

This model ig¢ Jjuat oppolite +o the previouR
model where any Peoject Of any !ibe ¢ then
expreged N per annum teymA.

i
NPV

PVAF



p20jects

N
N N
X Y
NPN= FE1°6] NPV= T 21 €|
PVAF= | \4
I 436 Thig 1¢ alrteady in
EAR = 23973 tyeay fcymai.

gnce EAR ob f[eroject Y i< highey, it i< to
be accep ted-

Though Tt can be done & WY namely the
TeEPetrtion model and EAR model, AR model
¢ moet yecommended gince Tepetition model
L& not pYALhceal: Thige can be onderctood af
ondey

pyoject X  projeclt v Action to be taken
LiFe R Y ean 1Yyeay #CarY X | time
® Casvy Y & Hmek
Life 4 yean 3 yean K CaTIY X 2 HmMeR
xcarsy Y u tmes
LifFe A yean | yeax *Ccowzy X | Hmek

*xCawoy ¥ g Hmer
Wnen libe ot projectt arve vewy big (ikein
the 3% Ccare in above exampte, the prgject
ghould be repeated fov 99 Hmer and hence
one need 4o andlyce 499 Yyeark lagyftows
which & eventually impracticable. Hence,
EAB model i¢ bett hit for projeci with
vneaual lives.



AN (WA FRTIONA  Fyom [SM Wt dispamities.

(Tg) Stepis Calculofion ObF Futuze value CFE.

Yeos CEF(T) No o yearn calcvlation AN OUNKT)

invested Fv= pvCiHs)D CFV)
l 236,000 y 36,000 (1-0€)4 yo,81<
R § 0,000 2 40,000 (1 08)> D388
3 60,000 ) 60,000 LI O¢R 64,984
Y4 30,000 1 30000108 33,400
s Q6,000 ) 0,000 (- 0g)° K OO0

Summany (K
Yy CF Fv= PV CIt)N ~
o (Z136,000) T RN3SLF = T ;36,000 (+)=
\S 2T Q13L£2% (1P == |- £ HFoL
HY= X1 <moc
7= 1109 4S
Y= ©:094C CoY) A 4S%

ANalysng <- '
The vealited vetum i¢ QA US% , WhE¥e aX Ko i<
2% . S&nce Yealiced ROR i mo¥e than the cost
o capital, one can underdtand that NPV of the
pooject @ &% ho e Llurely PpositiNe:
Tt ghould be nored that @uestion ladd Cluarty
N giving e invextment wate, thevetore gong by
NPV logie, it & aumed hat, inteymediooy funds
oxe veinvelted @ coc.



(Ti0) (X

TIn the given @ueation, these ave K popjects namely
project A and  project B. Both the projectt wlll
need didferent cagh outilowg: The Cie O both
the popjecie i diffevent. Perpject A ie a gmall
gized project and Peoject B ie a heavy project
Cin fcrmk o capital): Hence, Yanking ~he project
by normal NPY and IRR mMay end up giving an
abdurd Teult - Thevedore, one muat go by moditied
NPV and mMeditied IRR concepik. rrouwever, to calc
MNPV CoT) ™MIRR, we need t0 have a reinvement ke
BUt, NO AUCh Take fe popvided in the qyuestiom diven.
Hence, we ghould calculare NPV and 1RR and -+then
ghould conelude that thevre ¢ a digpomity and
it ie called ak  timing [¢j2e | Catn flow AigPRTity.

gtep\2 CalculatHion O NPV Of PRieci® A4B
CAmt in )
dJeary CF-—A CF—-B PV@ 0%  PVCF-A PVCF -B

| L0000 140,000 O +*4209 4L, 480 112%;R60

9] 60000 (90,000 o-23b 4q, O 1,55aA40
3 Lor000 100,000 o©-F<| 30,040 JK)100
Total ¢ pige) Las,oxo 3,849,200
(-2 TotalCDISCS) Cl,00,000) ( 3,00:000)

N P\ ‘ + QL0500  + S9, 200
Qtep s Calculahion 6F [ RRon Prject A

Yeay CF(CT) PVR AT PVRAAKLYL PNCF(RL) PVCF(Q87)

| L9,000 0:8Q0 6+goo 41,000 40,000
R 60,000 0 bt .64 0 4oj220  3&LOD
3 40,000 RN 0-Cl 23,040 &0;4L0D
Total = 1,03,360 9Ag &€
Py FVA Deswwed Value Change
@ 3% T 103360  F 00,000  FF 3360
@ 8% I A98/88D T ),00,000 — 21RO

A= 37 =T Y& k&0




23% 3% —)T 4, u%o QX% 3% — Iy ugo
POV ? &——+ 3,360 Pov 9 &——— —11]0
= +-38% = — 045 %
\ NS
Q43S % 4y-2S %
Qtep s Calculahom 6F [ RRon Prjet
Yea¥ (F(Z) PVARRW0Y PV@RARL% PNCF(I0/) PVCF(8))
| ly 40,000 0833 O+*€o0  1,1b, 680 111X,000
R 1,190,000  p.eay 0640 | 31,880 1,R1,600
3 || 0O, OO0 O+ 3 o-Cl3 £4Q900 £(HR0O0
™tal = 2,06380 84,200
Py FVA Desed Vvalue Change
@ 0% T 306,380 I 300000 +36,380
@ &% 284, %00 T 3,00000 — 2IS1R00
A= S T R\ €20
20% S % —>Aanseo QY% S% —>FQ5&p
POV ?2 &——t 3% Pov 9 & —IsR00
= T 148 = — 3 LR
\ J
Q14 % Q4L %
Project A Project B
N PV Z &5,0X0 T £49, 2300
(RR R RE% R Y%

NPY Adavoun Po0) B and

IRR  Hfxvouxn  pooj A -

These ex(sik a Con pAict due 4o Hming dicpoeiiy.



(T (Ces)

K Tn the diven aueLtion, there ave Q& projeck namely —

Project X2 Pwject with lowex overall caxh ¢low but
biggey inlHal cagw inflows.

Peoject V2 Project with higher overall catviiow but
Sgmaley inital cagh indlowg.

% Since Pooject X hat (owey ovevrall Cagy indtow
NPV doean't favour {t but due highey cpeedy
recovery, TRR will cuvely Havouxk the paoject-

% Since pPoject Y hoA highes OveYall catw nHftow
NPV il curely favouy, but due to glow mode
Ot Telovery, TRR doeant fxvoux the popject.

* Hence, the Sfummazy i<, NPV favourn Project ¥
and T RR favourxs pProject X

Qtepls CaleLlation ot NPV of poject X 4

CAmt in )

deay CF~-X CE-Y PU@ 0%  PVCF~X PVCF ~Y
[ Q00,000 p,000 0409 l&1,800 4&14So
Q {00,000 1,060,000 0-23b b0 82600
3 o000 3,000,000 o-F<| 37,50 {8,200
Totat {orgc) 301,250 3,£3,3€D
(-2 TotalCDISCO) (R0,008) (300,000
NPV + $1,9L0 4 £22%

Ztep 3z Calculahion 6 [ RRon Poject X
Yea¥ (F(Z) PVRR0Y PV@RE% PNCEEDY) PNCF(357)

| R,/00000 ©- €33 o-goo |;jbb60OO 1,660,000
& 100,000 o+ 69y 0640 69,400 64,000
3 £p,000 o 39 0'<$13 289L0 &, 600
Ttal = §,64,49L0 49,600
Py Fva Detwed Value  Change
@aA0 % TYYAL  FR)$O000 + 14,90
@&g‘ %o 3&:‘-{‘?1600 3&/&”0/000 — 400-

A= S°% T L£,380




9&‘)% S % HE(E/BSD QX% <% HEIS‘,SL’D

POV ? &—— 14,9 Pov 9 &——— oo
= T 4eFy, =7 —013 L
\ J
Qy &+ Y QUET L

step 37 Calculafiom Ob IRR of peoject Y.
Yea¥ CF(T) PV@R 16 PV@I18% PNCEQLY) PVCF(127.)

| £0,000 0869 o0- 8u+ 43100 @R 30
R ;00,000 0-F43 o #\g F4,300 T, &00
3 3000000 064 0-6094 93,300 187100
tal = 3,009,700 ;96,40
Py FVa Desiged Value  Change
@ | 6% 53[&/';}00 23,00,000 —1—§Ci,:[-oo
@ 8%, TBRp,850 I 300,000 — 2 3150
A= &% 32,850
(6% POV 12% POV
e —> FTIQELD Qe —> T IR L0
AR — i (1% ? & —F330
= -+ I-<| = —O0 49%
v N
= l':(‘g-lp/o — (':F.glp/e
Project X ProjectY
N PV 2 €1,9<0 T £2,290
(RR QL 2% ERSTA

NPV favouws peojectY and IRR Hfavoun pog)
X Thevepore, Theve i& a timing dicpanty-



(T1) Step 3 calculation o©f NPV of pmjedt AL

CAmt in )
yeoy CF—-A CF-B V@ IR%

PVCE-A  PVUCF-B
I ;000 ;00,000 0893

6169, %<0 118,600

< o R00/000  O-Fqt o 1) 591400

3 Y $00,000  © HR o (498, 400

Totatl pige) 6169, FLo 8, 36400
(-2 TotalCDISCS)

(£,00,000) (S,000000)
1) 69; FLO 236400

NPV

Qiep 28 Calculation ofF TRR of pPoject A

Yeary CECTF) PVAR YSY, PV@ES% PNCE(YS/) PNCF(ES)
! #X0,000 0-690 O by  KFS00 )83 FL0

é? ) OU¥b O 4lb o o
3 o 0338 0:'2 b9 o o
Total = <I#,L00 4 €345
by Fva Detiged Value  Change
@ 4S% FS|HO0 T S,00,000 + Z 17,500
@ 5% THE3FO R S00, 000 — 16250
A= 10% ; 33,0
—_Pov POY
0% ———> X33, SO 0% —> T 33,0
7 &<+ 1%, €00 LR —- A L) e
= + 5-19 =  — 4 &
= 0\ 9% = $o-N%

appr L%

Qiep Q2 Calculation O0f TRR of Project »
Yea¥ (F(ZT) PVALOY% PVALE%

PNCE(GO/) PNCF(6S7.)
| T 00000  O-F(4 ©-640 11 y& &oo 138,000
X K 0O0000 ©0-5|0 0- 436  |,68,000 AELRO
3  ZH00000 6.3b4 0238  &,%3,00D0 &);46000

mtal =  SFHE&oo Y ,7F9,00




@16

oy Fva Detred Value Change

@ Yo% TS| &0 TE£00,000 t 1%, 800
@ 45% T 4 TYR0 3 £,00,000 — T &0/%00
A= S% 38,600
4 o0% POV L<S% Povy
S% —— T 38,600 €Y% ———> 3 32,600
9 1% #,800 ? & —FR0L00
+ 221 % =r —69%
= 431% = 4R 3%.
3tep38 Final weault
Project A ProjectB
N PV 1,69, 70 326, 4,00

{RR L% 4R 32317%
NPV savouw projeckt® and [RR Hfavoun pog

A Thevepore, there i& a tim{ng dicpaaity and
algo live digpxorty-

Anal y«ise

Tn 4he given qyuertion, there are & ppjedk namely
Project A — LiFe ofF 6 year and

Progject & — LiFe of 3year

Qince, both the prpjectk ave having vneaual
liver, we cannot cong&der NPV divecty rather

we need o congader eaquared amnuu‘+y benett:
EA® = NPV(R)

PVAF

Pavticulan Project A Project B
NPNCZ) g 644,04y S & 48¢e
PVAF el 4 0]
EAR ()

g 1, £7#,898 3&8)\y, 608
gince €AB i mote Hdor pegject B, it 1€ recommend
—ed fsormm NPV point of view.

AMwayc NPV ig Quperior 1o IRR, there fore IRR
Zha\l be tgnored.



(Tig)

Alt— |

Alt—2
AR pex
| Cal

Ctepl' Calculation of pay back period
Pay back peviod = Total out ttow

Annual Cagyw inflowo
Pat i culgn Proj-A Pwg)— B  Pwq)-C  Pag)— D
Pep | yeay 1'33 yearX Q.33y%n | yeay
10000 4Y¥  CF  yr CF  yx CE
210000 | TF00 | 3,000 | 210,000
& TFHLLOLO Koo -
\} 3 Q1000 3 -
lyy -f-[m} &‘AH[M]
q, 500 12,000
Average vat of Tetuwsn = AvVQ PAT
0O¥g Tnvst
Pax i culan Pmj-A  Pw)—- B  Pwq)—-C  Pag) — D
o AVg PAT 215000 TH 00 3J6,000 L3333
b-0%¥g 9anvik 210,000 Z10,000 2Z1O000 10,000
C- ARR vNndey
oxg- Iinvse | 00%% 1<% 60% £3-33%
@le
_‘j—'_ .

Foy pwoject—A
a- Avevage PATY

Adiven amouM ave CH - CF = PAT +DeP- Thal meaw
PAT= CF — Depn:

PAT= T |0,000 — F (0,000 = ZFO

Note: gince, method o4 depreciafion e not given
we akumed QLM band and ondey Sem,
complete value of astet willl be depreciowd

over 4 life kence, colt = Depryeciation:

b Aveyage invertment

AVG-INVet =

Op-InV + ClWWE—QV o gy + Wlap
2

-—
—_—

210000 +0 — O + o +0 = g.S'OOO
2.



Note: Since, invettment value (¢ came acsoaall
the Pprojectg, avg- invet wlll § 00 in all
cages. '

c- ARR calc

A_VQ'P_ATK‘OO = O Koo = O% .

Avg: Invee J $000
I Fox project —B
o ANg PAT

Total CE — Depn Ccost ol a &et)
= T (5000 — T |0, 000
2.
= ¥ JSO0O.
o- ARR
SO 109 = DT
Z £/000
- Foy pwject C
WPAT = TCF — D
(avy) = = |8000 — F16,000
3
= R o6t
b KRR
X R bbF xt00 = £3:33%
L0000
. Fot project P
a- PAT= TCF— D
QANQD = (5000 — T(0ON _  FR,000
3
b ARR= 2,000
2 51000

xtoo < ¢O%



FINANCING COST [RRELAVANCE

| Total fund apprveach V| Eaywity ehave holders approach|
% ANy pooject wea uiter

invegament which ie generaly
fnanced by debt and eauity-

¥ Tre ctatrd of debt holder ig dhe gubject mattey
ot digcudlion

in thete 3 approacher.
% Analyeig
J
\!
Y v
I heve both debt &« eaqywity I* Heve omly ecoudty cviare
ate congideved as the holden are congidered
owheyt of “he project: at ownert and debt i<
concidered af “ourgider
& hHeve, wWe need —+o

A- heve, We need to congider
contides entite outlay eNnly Fhat past which
of +he pwject ¢ financed by ELH-

3- Tuierest and principal 3- Thele Ahoyld be tyeaied
Ye paymentt <hould not be at oUrflows beclaue,
tseated af outrftowg- they arve patd 4o dhe
gince, ey ave poid Ho outsKiden.

ownew ond Not eur&ider-

G Thi€ model Vel The overy G Thid model uleg the
a\l tott ot capital Cho)

cost of eaudty (ke)
yFm' didcoontng - pﬁm’ g cow.
pebt pDebt
Yo cF Yo cF
0 C1S0) (Rieoen o Cis0) CRio0ev)
Eaurty Eaulty
CTsoed ¢=2Loed
hAY CF Yx CE
l—lo 3 yocy

-0 yoey



com s\tﬁdm@:\ Pi ctue con s\tﬁda’reol Picture
Iy CF i CF
O (3 x0cv) o (3 xocx)
1-10 T yocx l-10 T Yoy - Inierest
— Tvwetaliment
vLe ko ————
For the purposLe Ve ke

for the puypoce of

ofr diccovnting the
Caxh ftow

digcoonting The caty

—Howos -




Tndepth analydic ucing an luld sah en-

Poiculom At (T tn oook)
LaluA 4oO
Colt (&a>0) £nd out Ceghtlow
ey 120 for Investing
Twnireredl D) decigion-
EeT oo
Tat C4o)
E AT 60
Soluh oM
T 2 o E4
ERIT ;30,000 ERIT ;20,000
) Tntresest (30,000) ) Tntesect (30,009
ERT 100,000 ET |, 00,000
- Tol @ 4 0% 4o0j000) > Tar @ 4o% C40,000)
E AT 60,000 E AT 60,000
) Tnterest 30,000 (+4) Tnterelt 8, 000
90,000 X F¢,000
T230,000(1- 0+40)
= F18,000-

Notek =
1.

Tn Long texym fundr approach, intereLt is not an

out+toww but an appropRation.

& Tn PAT ofF T 60,000 That nterect i< ¥ed uced
wrBNgly 4L an out fow: wenw, add it back

3+ when we odd back intevregt, demot add the
ent{te inievest, oadd oNnly T Ci-b).

4+ Why ghould we add only T 152
% TF interext (¢ ignored

dince t (€ a fHnance
cakn flow —4o owner omMly, T™he taL chield om
NtereLt gqléo ¢hould be Ignoved becawte it ig
Also ccrmTqu from he way
not fsom +he invetment .

+ I — I Xt > +ITC1-E)

of F—EV\ancM@ and



c.

b

Tak ghield on interest 1€ rveally enjoyed then
why  +hat  benefit 1S i9moved 2
Thig 1< comgidered wonite caleylating waAce.
Tn the avove example, The project 9Fives eveyy
yeas to i€ Hund [sroviden F F€,000. whnern we
diccount thie uging WACC tohich coneisit of ke
and kg (post —tan), then, we have alveady conet
— deved the eXpected dtvidend»s/ inteyelt paymnents
and  Ahe tal ¢hnifld: The balang et L discovnied
cogwn inflow wonich ¢ the amount availablk 1o
vepay the principal Clost of pwgject) TF
this 18 more, -the entlte Cusplug ¢ enjoyed
by ECH whith (¢ called NPV whieh increqset
The <Lhave prnice:

T \Whating  tmpact of ditcounting

year CF () PV @ 10°6 (HKo) PVerE ()

|, 00,000 0-£b3 26,200

Q 3,00,000 0-Fu3 2)2R,900

[, $©,000 0-64) Fb,;1 L0
D1y 4,0 QX0
BLLCD (2,00,000)
NPN(+Ve) [joL,Ry0-

Yyear —|
1,000,000

financting Prncipal
cot yepayment

Tniewesrt D \Vfdima
Col¥ Cogie

Alveady ¢onsidesed tn Wace/ %o




| Pyactical Problems |
@) mi%ng inforimanion calcularion
D cost of Pooject

diven I(RR ab I12%- At IRR, sum of disc cf wll
be exactHy eaqyual A0 DISCO- DILcO g nothing
but cost of dhe project-

At (RR DILc) = Dl&co

Yeay CECT) PV@IR% PYCE ()
| — 4 ([j006, 000 3-03% %5,03/3‘00
gince Dlger = DILCO, Cest of project (8
%3/03/":]'00.

{{) Net Precent vatue

&iven, P-1 ak |-0bYy: That meaws, the Fiven
project i€ a pog&rtive Npv project.

PI= Dilel _ l* Dbl
DIfCO
=> _Disfcli = lroby
< 3,03,700
pieel = Z33,13%F

NPV= Dre&ci — DILCO
= 33,3,12% — T 3,03,3F00
= +519,43%-
@D Pay baclk pediod Cwithout diccovnhng)
TnitHal invaetment . T 3,03, F00
Mavual CF F1,00,000

= 3.03% Yeanx.

(V) cogst of capital (ko)

plcct (£, uy) = F3,33,13%F
DISC) = CFpa X PVAFE
CAMU+y CF)

T 3,B,I13% = T ;00,000 X PVAF
PUYAF = 3.33] ‘
Ae per given table, 3:231 apprwiimar® at 9%

Q

S. Colt of Capital CKo) 8 A%-



(@3)  Stepls Cale of NPV @ 1£%

YJeayry

CELE) PV@ IS% PVCF
0 (+,00, 000) l (+,00,000)
l (lo;00,000) 0. €30 (8,F0,000)
Q Rf O, 000 (S IUC S >3 ‘/ 8"),000
3 3/ 00,000 0. 6S¢ [} A% 400
L 3, Lp,000 0- L4 Q00,00
£ -lo 4,00, 000 R-lbYy 8,65, 600
NPY '—'%\[ \?7800
Stepas calc of NPV @ 0%
Yeayr CECH PV® 10% PVCF
0 (+,00, 000D) I (+,00,000)
| (lor00,000) ©-909 (9, 09,000)
Q Qf $O, 000 0*8.;26 QrOb[SDO
3 3, 0o, 000 o #< Q,QS}BOO
L 3, &£p,000 ©-6€ 3 <139, 080
s -lo 4,00, 000 QAFS lI; 90,000

NPY +§Q,Sl,2§o

Step22 Calt of (RR

TRR i€ a plate where DISC\ = DiLco In +he
given ayuegtion, iy Pv s \0°%6 , +4he NPV {8
TS 8D poLihve. on the otherhand, (F PV €S
(%, 4he NPV Ta — T [(\F,%200. Therefore, I1RR ig

Stve wheve bettoeeun 10% £« (K%

PV NP\ CAetual) NPV Cpegred) Clhavge
@160% +FS,8L0 o + I L)oo
@(s% -2 [(\F/%00 o — ({17,800

S% 32,69 650
(RR

o lo"/m 1C% PoV

S% — 23/ bol) bXo <% ﬁgs,bct, bXD

7 &— FcL8%0 7 & 3—1\*H&v0
5> +341% > — 1 SI7%
IRR= 10424l = (3 Ul% IRR= IS— ['SF= 24(%



gtepy2 calc ofF Pay back penod

Yeay CF comvlative CF
2 > Q,Xp,000 I ]y ¥ 000
3 T 2,00,000 T S Xp,000
G T 3,839,000 I 900,000
< T 400,000 213,00,000
6 5 ¢ 00,000 2 17 00,000

Auming non —diccounied pay back, the Capital
outlay of I (Ho0/000 & ¥ecoNered back €n
Q;Ue_qryg.

(Os) Tn Yhis auestion, the pooject & having oOlF 3
fmes at the Toand T- 8ince, nothing ig <aid
about Aiming of indlows, it e agLumed o
Starst dsem T (Hge\y. Bt ie to be noted that
T4 To CR Shall be adjulted to &de afteck in
the form of =alex promotion:
Stepi: calt of contzibution

gP[ v . Z3
\efu : (Z1-#<)
clo ; S 1-:2¢€
NOVL ; S0,000
contzi bution: Z 68,500
dtept Ccalc of NPV
Yeay 0] I 2 2 Y s
o|F (Z1,00,000) (IRPOO) - - - -
TlE — T b3SHO T600 63500 T 6Q,SDO Qea,soo
sales — (Zlo000) (R1S000)  —
PIOMO
esap - - - - - 236,000
Fixed®
Cost- — (Z 2l,000) (FR1,000) (FR)000) (3,000) CT1,000)
Net CF (F1,00,000) F5 K00 BR800 I4[Ko0 I L00 X 71,00
PV@ 107 | 0909 ©-8W o-#S| 0-683 0-bal

DISCF (T o0000) ISA0T TRI,E8F 3231,16F I8 T 44 4o



NPY = DpICct — Difco
= 3T — 100,000
=+ 3, FIR:

Notes !

|- Since, tax ig not given, depreciation hos no
impact on deci&on making:

2 While calculating C&, F¢ shal be contdered
net of depweciation gince, depreciation i< not
a Yeal CF of hat Y-ear.

bepyeciation p.a = Cott — Lalvage value
(Suem) Lide
= T [ S;000 — T30,000
<
= Zqgi000/&
= g (9000 pa-

Net FCcp-a = 240,000 — 3 9000 = T 1000:

(@) Tn Thig quuestion, dhe company want 4o
analyse the poavject not on dhe baks of
inftowg, but on the bagis of outftows- Howew
both pwmjecte ase not ot ewual [iver - Henw, we

heed ‘o calcutate Eauared annuity colt.
gepit Cale 05 PV of Yunning cott

Pasticulan M (X) M LY
Running cost p-a. T (/00,000 X b,00,000
PVAF QS| R B
PV ofF TUNNINg Lost F 1011400 F 10,£5400
Step . Calec of EAC
Pasticulan M (X) M CY)
[- machine cost 1 £,00,000  Z10,00,000
2PV of wunninﬂ cogt T to/ (ko0  F 10)SE400
3 Total ofF CP\D I a5 IR1yo0 T Ro,L5400
4 PVAF RS31 (+HS9

c.Enc (SE-3]qq) T 49,681 F (16§50



ginee, cpC ot machine'x’ ig e, it i< theretoe
secommended o go with hat machine-

(pg)  Stepld Calc o Net CF p.a

PasH culan Amoount CZ)
Revenues (O 00D
) op-colt (R 3po)
(-2 De pwec(a—\—io'rf‘@ (2R 9%0)
EBIT T4 X0
(- Toxr @ 30% (a3, 42S)
EAT S33<
(19 Depreciation RR) IO
() Lok of commisxion (36,000)
Net caxw inflow 39,04<
Stepa: Calc of NPV
Year ceECD PY@10% PVCFCT)
o) (2,00,000) [ (R,00,000)
| —2 39,05 €-33¢ Q08,4ybs
3 (8,000 O -4bt 2,40b
NPY + 16,8 FI

gtep28 Calt of ProfHtabillty index

Profitability ndex = Digc|
DISCO

= ?Qflb/g:f'[
Q‘Q,OO/OOO
= .oy times.

® Dpepreciation
colt — ¢\ _ T 2,00/000 — 2,000
LiFe - g
= 3 3x >0

tonClusaon _ )
Since , NPV of dhe popject is pogitive and

P-T ig morethan [, the project is aceptable:




Tt wation | €

Stepl: calculation of Net Colt of nNew machine
cost of new machine = T 4,£0,000

(-2 BExchange Inftow = 2 (,00,000)
Net colt of new machine= F 3,501 000

StepRs calcvilation of incrementad inftouwg

Payticulan o\d machine(3) New machine (T)
PBT 3, F3D 3, 8¢/ 5D
@ Depn wrongly calc
ask per Lum Yy, OO0 4l SDO
Adj- PBT 3, U& FD 4, 28,7SD

| Encre ments) = S20,000)|
Qtep38 Depreciation €chedule

Yea¥ Opgq. bal(P) Depn clg- ballT)
! 3, {0,000  35,Q5D 3183, #Lo
2 3 3, #X0 &ql&g'l Q,O)Q, ¢ 69
3 A9, 469  a84b0 QyAHO0A
LI' ‘RI «"1‘-’—'([00‘} &Olzf“;f-b Qr Sb/RBS
kg rsb,R33 Qa1+ R34 01b
b 13%01b 1% 3+ 9’40
3 & 1RG40 16rky3 o1t
13 O FAF ISTRI0 | 8% SE€F
9 8%,S8F 1y o9 732,518
o [(F3,S18 13,01y I} 66,504

Notes on depreciatrion ¢—

|- Th the boour, depreciation & cCalculared 44
per LM However, fox tot Saving on depreciation,
we Should Aotloww FT var® which i€ F 9% \n the
given cate @ WD\-

2. Hence, the depn on SLM bogis in the boolr ig
odded bacl to PBRT vekuing in  PBDT and then
depn calcvlaed aL per wbOY ghall be dedutted
‘o arrive at PBT:




Stepys CF Cchedule  ( Amount in 2
Yeay PBDT Depn PBT Toi PAT _CE  PV@IOL.  PVCF
80,000 36,50 37D (h))aT 3F6RS 6387 0-909 $2,063
20000 24,881 SEH lbjFb 39003 63R%Y  0:€Qb  SHAFI
2D,000 Agtbo SHSo 1F265 4OFL b728  p 3| 4H1LE
Boj000 R0 FHbL LRy #ALT GIUST 63232 0482 4
go000  UAIT bOAE3  (QRC 43548 b[FES e bL)  383Ch
go;000  FTHL 63334 134T 43SST 6223 p.shy 34,593
o000 1brkl2 B3;88F  (U0bT Y4490 60923 o-s1Z 3] 9
%o,000  ISR10  bGF0 ' UUIT 4S2S3 bo;Sb3 0 4bT  2BR 3
o000 U069 pLA3| 197D 4bASR 60221 oY S 4
10 gpooo 120U 5586 Qb0 WbRID A0y 0326 331 3

LRV E W —

IO 3g000 = 0-38} 1%S10
Ralage)

DI1SCH Z34y, 13
GYbidco (T30, 00)

+ NPV AN

since, NPV (8 pogtive, veplacing old machine w
a new mMmachine is acceptable.

Practical problews

(@2) | Pavhiculon ‘ Machine-A(3) Machine —Cg)
Cost oy machine S100,000 500,00
(-2 Lalvage value of
Old machine Ct,00,000) Ct;00,000
Net cost of hew & 00, OO0 4,00,00
machine
(12 Addl LT titier cost 1,00, 000 ;00,00
(=) Sa\lvage value of
otd otilitieg - (20,00

DlS€Co <00,000 £ %000



- Calec o+ NPV O+ pboth machinet

Yeay PV@IS%H CFCA) pverCa)y  CF(CB)  Pver()
0-8%0 00000 KF000 00,000 [|H,;0 O

|
Q ©-#sb 1&prooo (131400  )lojooo €%t O
3 0-6S8 | 8000 [(18,440 l| 80,000 1 (I1& 4 ©
U 6-StTQ ;000000 114,400 ||Fo000  4F,240
< 0 -49% (70,000 24,490 ¢ o; OO 19,2€0
Ay 0-4q+ 0,000 YLD 00,000 9,80
(e\v) - .
D18 ]| S(L(Q,S'Q'O S‘,qg,lqo
CoDILCO ( £,00/000) (£} 0,000)
NPy + 4RIS&o +(8,(40

concluhon: i
Fromn NPV Poy, machine A & predfesyed o
machine B-
3- Ccate o©fF DiCcounted PRP

Foxr Machine— A For machine R
Yeay DCF CoCF Yeax DCF  CDCF

! 2000 LHO00 [19, 000 7,000

|

2 112,400 Rookod 2 118,160 3,230
2 (18,440 3,18,840 3 1I& 440 y<lR00
¢ lG400 433, 40 Yy AT240 548,440
< 24,490 S1F%30 s 19,2280 £,6%,320
S RL\»,%@ Erq.?,si'co < 1"7]8&0 g,cig’mo

per= Gyeax+ 05 1yn®  PRp- Gyeon + 06325 ®
* | yeay — ;09,340 X lyeay —— 49,700
] & bbtb0 9 &—— 3,560
= Y-ollyd- = 40635 Y.
Pyoject A ¢ Yecommended &wwnce it (< giving
vecovery of outdtoww at o lexer time.



4 cate ok deavability $=clor Cp- V)

PL = DL
piLco
MCA) =T 542 S€D . |roggs

g £00,000

MCR) = TEA2,140 = (103

T £ %9,000

Sivte, e dewyavility dacor ot m(A) i< high, It ic
vecommended Ho  alcept MEN) foy veplatement

decigyom.

Notes .

# Thie i€ net a incremental CF auettion gince,
theye 2 machinet A£p €o¥ 7replate ment and
we need 1o chotte one omeng-

% galvage on o\d utilitee can be taken only
by machine &, becaule it donot vLe thoce
uHlitfet Like machine A -

% PBP 8 calculaled congidering gallage Value alkp.

(@%) | grepli Calevlation of NPV ik geyvicing ig opted

Yeary CECY) PV @ 107, PVCE
o C1,00,000) I C Z1,00,000)
36,000 ©+904 3R TRY

I (R0,000) ©-4909 C13,18D)
2 36,000 0-8ab XA $36
3 36,000 VG AY! XT,03b
3 RS,000 0 - A (2,

NPV = —9,909

Tf gupplies givet a diCcount of Ft0,000 @ To,
fren  NPU would be —IF%909 + I (0,000= 9|
NO te48

I Tn thig coue, 4he machine 18 Subjected to
gexvicing at 4he end ot Yeas—I @ IR0000,
therefore, it ie an outftow for yYear—|



(@ 13D

3 Tn guch a cage, NPV {8 negative and project
& not acceptable: But, it dhe gupplier otfen
A digcopntt ot 2 10,000 at Yeas (o), NPV I
+291 and hence (t i< in hande of managemernt
whethex ~o accept (or) o ‘Te:]eci' tHhe deci@on.

Rtep 3 Calculation of NPy i€ machine ig

Yeplaced at the end ot Yeayw —=2

Yeay Event CE(D) V@ 10% PVCF
o) Tyweztment (1,00,000) l C1,00,000)
I Tnftow 36,000 0-409 317y
R Tn ftow 36,000 0-€ab  R9;¥36
«32 Replacementolf  (36,%00) 0-€a86  (8S,44))
3 Tnftow 3b,000 R AN &+ 03b
Y Inftow 361000 0-6€3 ] 4, <8g
G Salvage 18,000 0-6€3 |8 R9Y

NPV = +293+
T gupplier qiver a difcount of J10,000@ Y7-0,

then, NPy (s  T93% + T lo 000 = T (0,93%F
Con ctUé o

Whe they ub(ﬁnl with out a digcoun't, ¥ € placement
¢ Yecommended.

Qeple Calc o EAC of new machine

I Cott ofF New machine = F 90000

& PV of maint\anance Cosk = = ky,g70
(T 10000 K 44 &)

3: Pv oy Caloge Value = (T 65S40)
(T 0000 X O 3F)

4 Net cost = = ,28330

S- Equated annuwty ost = T 38,600

ol _ 318,330
PYAF G ugs



gep e Replacement deci%on

A- T weplacement ig {mmediate
Ty afet (< vweplaced immediately, then there
would be no maintrenance cotte and company
would Teceive a hetty <galvage value of
2 40,000 Mmoreovey, Com pany wfll incus EAC

B - mai nenance Cote (M) = Fo
& ERC = (88,600
3 &alvage = 240000
Net dnttow =+3 11400

B Tf weplacement € made n_ Yy—!
Ty afket i& wveplaced at the end of year—|,
[t fhall incuy wmaintenance Coitg Aoy years—|,
ERC after |yeay 4 Lalvage veceipt after |year:

I mainfenance CoLig =(ZT g00)
CFl0,000 X ©-.-2F0)
} ERC =(X24/283)
C?Q&(()OD X 0 870)
3 8alvage value = T RIFLO
(X 8S,000 X 0 &0)
G Net olF =2 11,833
C T¢ vyeplacement 1S made in Yeas R
I mainienance Co = (X &ffoo)
CR\0,000 X O 2%0)
I maintenance Cogie =(31510)
(ZR0,000 X O-F5b)
R EAC = (2R),632)
(X RE600 x 07 Sb)
3 2alvage value = X 1;340

(T 15,000 X0 FLb)
Net ©[F (Z3¢102)

]



D' T veplacement 1&€ made In yeay—-3

maintenance C ot = (X 8700)
(T o, 000X 0-27F0)
maintenance COSE = (T 1571k0)
(T R6000 X O FEb)
I maintenance coste = (F19,740)
(X36,000 X 0O-65%)
}- EAC = (g 18;819)
(RR8600% ©-4<8)
3. 2atvage vatue = X b$%o
(T 1o000X0:659) S
Net- ©O|F = IS5T9
B TF veplacement i made at the end ofyry
maintenance C ot = (¥ g%00)
(T o, 000K 0-270)
maintenance COSH = (T 1511k0)
(T RB000 X O F#5b)
Maintenance CoSte = (F19,740)
CX36,000 X 0-65€)
I Maintenante Cotg = (T 8%,8%0)
(T o000 X 0 §H)
R EAC = (X 16)359)
(X R8,600% 0 S*)
2 &alvage - —
NeEo[R = R BR/FAT
gummany
Replacement (@ Yro gl 400 (TIF)

31,822 (ColF)
3410 ColF)
Z sg199 Colf)
2 8399 ColF)

Replacement (@ Y,
Replacement (@ Yry
Replacement (@ Yva
. Replacement (@ Yy

RN T I

by £ WA~



Tt i recommended o  yeplace the machine
immediately.

(®13) Stepi: Calculation of  Net gavingt (aftey tonl)
The company before the newo decigion used o digpece
oty the watle @ X pey @allon- Thevefore, it hos an
outttowd of T Dooo (T X S0D0006allons) every yeas.
Due 4o new Investment decigion, company 1s hot
going to dispcse -the waste, wather It procekes the
waster and sell @ 3o/ galion: Hence, T 0000 OUHtow
{01 QAispocal ©f wWagled (& =faved by hew decigion.
Savingg e a deemed Tnftow: TN Cp, Al intlows eoill
Jaige o tay outgtowe and all outflowe wtll entall

tot Inflows-
o Net gauthg

R &0,000 p-ax x O-L»

2 X5,000 p-a

iepa: Calc of Py of annuity £avings
gavingt (Net) pra X PYAF (given)

= T 5000 X S-019 (gtven)

o

= F |G, 4TS
Qepa? Calc of Net oO|f initially
Cost of new wmachine = 2 600,000
(= Annuity avingg (ep) = (T 18 YA€)
Net olF = T 4;TYSE
epy: Cale o+ Depreciation Pa
M = cost — Ealvage
Life
= 55,00/000 — 0
10

\1

T 60,000 p-Q.



gtepse Cale o caxh inflowg

Povticulon Ant(CS)
I Sale of proceked wacte S100,000
CZio/u X SD,000 Gallony)
2- Varable colt () Sv;000)
(FEJVX £0,000 Gallong)
3- Contmbut om R; 0,000
4 Fixed colt Cso,ooo)
€ Advt: cogke (R0,000)
6- bepreciation C<epy) Céo,ooo)
T EBMT(3- +5 +6)] | Yorp00
g Tax 0% (Fo,000)
G- EANYV "’_'.f'O/DDO
lo- De preciation 60,000
Cagtt tNFCow P-A [[30,000

gepes Cale of PV o amuity Cathftowg
PV of ACF = Ca¥hdtow paXx PVAF
= Z|20,000X S-01\9

= 3 6;5,47Fo
Septs Calc o NPV of detigom
NPY = DISCi — DI&CD
= T S yFo — T 474,538
= I IFHAyL

conclusg bn &~

Fnce, the NPV o) pwject S pogitive it recommended
40 procek the waste and el
Noter

Regeazch Cokt  of 2 boo0 i€ not  congidered \n

investment decigion Since 1t 18 alweadt y incusred 4
€ a  Sunk cost:




(®yd

com binahong

calculation of NPV of Vanouk prvject

project O[Ty  DigCI(T) NPV(T)
l R,00,000 ;90,000 + 90,000
2 ([} 1£,000 |, €<,000 + 230,000
3 70000 4, 66,000 +T2(;,36,000
[ 3,155,000  4;FS000 +21,60000
| 43 (_H Q(D{OOO 6;QOIOOD "\"%Q/SD/OOO
( Economiex
&F Invst)
R43 3;35,000 6;R0,000 + T R,35,000
CSynexgic
gain)
L 2.&.3@ 6;20,000 4,10,000 -+ 23,306,000
@wmmg note:
a- cal of ofF
13 Ceconomier) = T G, 40,000
2. = ? \[ [S, 000
AdA L Tnvst = ;85,000
ol ofF =

‘? ;20 000

b. Calc ofy DISC]
&3 CSyYynergy)
l

T 6,80/000
% Q‘/OIO/OOO

nol

Total = 29, (0,000
conctuRion 2 —
Paoject | £3 combination

it g g‘\vin@ ophmom NPV out of all.

Ig  rwecommended {nce



