















































































































CA P I T A L B U D G ET I N G
SMI Investment Decisions

learning objectives
Average rate of return Cor Accounting RORCARR

A Pay back period
with discounting
withoutdiscounting

Net present value NPM
Internal ROKC IRR
profitability index Cor Benefit cost ratio P Il

A CF estimation and decision making
MPH HIS IRR C Conflict
Life disparity C concept of E AB EAC
Timing CF disparity concept of M NPR MIRR
capital rationing
Divisible projects Indivisible projects
captional rationing with Idle funds
capital rationing with delayed start

CTfund approachVIS ESH approach

Introduction to capital budgetingconcept
1 Features of capital budgeting

Feature Analysis
1 Long term A capital budgeting is all about
investment Fatin indecision

The cashflow streams is as
follows
Huge outflow today
series of inflows in future
Multiple
Uneven

Examples
Buying a new machine
Replacing old machine


















































































































opening new factory
R D in automobiles Pharma

2 Irreversable on le a CB decision is taken
it is irreversible once a
decision is taken on this kin
of investments we can't take
back expect with a huge loss

3 very risky It is risky because the Olf
is huge
It is a sky because the IIF
are uncertain a unguaranteed
It affects the Mps of the
company
It is risky because time is
very long and we need to
forecast the future
It is risky because it affects
the liquidity

2 Types of capitalbudgeting decisions
Analysis

a fief deject'idetision we will aciept good
projects
we will reject bad
projects
Example
company has a policy tha
all projects with 10 return
will be a icepted so it
multipleprojects are expect
to give 10 ROR all will be
selected


















































































































bmutually exclusivedecision In this case allepting of
one project will lead to
reject decision Project tha
gives best CF ROR will be
selected

c capital rationingdecision It is accept reject only
but with constraints
Example
company considering 5
projects costing 1,500Crs but
company has only 21000125

3 Data relevant for capital budgeting decision
A consider cash flows not accounting profits

Generally we accept any project it we get
income more than costs
But in CB benefit is not income rather it is
11 cash in flow and costs is not expenditure
rather it is cash outflow

Accounting profits v15 cash flows the superiority
1Accounting profits are based on various estimates
assumptions and principles It differs from person
to person That means profit for one person need
not be same profit for another

CA I CA 2

a SIM WDY
FlFo LIFO
10 year goodwill
write off

year good will
write off

profit I profit
But cash of 2101001060 is same for any one
since cash flow is not subject to assumptions


















































































































2 Accounting profits are not subjected to tuna
That means one cant apply the concept of
Tim on profits because of 2 reasons
Tum being Pr factor is made out of 2
elements namely
Inflation
opportunitycost
out of these 2 inflation can be applied only
on Cfs and not on the profits because the
profits contain lot of non Cfs on which one
can't apply inflation
Another reason is we analyse project as the
difference btw total realisation less initial
investment In this initial investment is met
today as a cash outflow and therefore the
total realisation should also beexpressed in CF
terms only but not in terms of profits

3 whenever we start analysing the projects we
will first analyse the return To that the project
is expected to give But return is given only
on cashflow but not on paper profits
Example
Deposit of cash 270,00 000 vis Deposit of
pal statement having audited profits of same
210100,000

B Donot consider all cash flows consider only the
incremental CFS
while analysing a CB decision consider only
the incremental Cfs but not all the Cfs
costs that are common across any project
should not be considered


















































































































c cash flows considered should be after tax
whenever we consider any project it should b
considered after tax
The moment a project gives a CF a portion of
it shall be paid to the government in form often
So project Cfs should be understood as Net
cash inflows cash on flow p a cash outflow pa

X CI t
In simple all inflows result in tax outflows and
all offs result in tax inflows Savings So whe
we consider Net cash flows we will also to
consider net taxes

D consider the cash flows after taking depreciation
Depreciation is always considered as non cashitem
and as a mere bookentry and therefore not a real cash
flow It is true but one should not totally ignore the
depreciation and this can be explained with an eg
Particular project A project B
sales
productioncosts F 3,0010007 23,0010001
EB D I T E2,001000 221001000

f Depreciation 21,001000 F 8010007
E BT F 11001000 711201000

F Tax 30 E 3010007 E 3610007
F 701000 E 84,000

Ranking I I
AS per the CF schedule above project we wi
select project B in priority to project A But
this comparison is wrong because we are no
considering the CFS but the profits
Though depreciation is a non cash item it Wil
give a tax saving 30 which should be surely
considered

A situation after adding back depn is as under


















































































































Particular project A project B
sales 25,001000 251001000

a productioncosts 73,0010007 23,0010001
EBD I T F2,001000 221001000

f Depreciation 2 1,001000 F 8010007
E BT F 11001000 711201000

f Tax 30 E 3010007 E 3610007
EAT I 701000 E 84,000
Depreciation 71,001000 2 801000
cash inflow E 1170,000 211641000
Ranking I II

Just by adding back the depreciation the project
preferences are changed This is due to impart of
tax savings on depreciation
what it one totally ignores the depreciation
instead of deducting first and adding it back
Particular project A project B
sales 25,001000 251001000
productioncosts 73,0010007 23,0010001
EBT 721001000 22,001000

f Tax 30 E 6010007 E 6010007
EAT F 11201000 E 11201600
Ranking Both are equally good

Decision is indifferent but the amounts are

experiencing a fall This is due to ignoring tax
savings

E cash flows to be adjusted to side affects
whenever a project needs to be analysed we
should not just analyse that projects Cfs but
also the after affects of that project
Let us consider an example as under

project A projectB
cash inflow p a 21,001000 295,000
Repairsp a 151000


















































































































Though CFAT are more in projectA than in B
it has yearly repair costs which is not there
in project B

F working capital adjustment
working capital is the capital required to carry
out day to day operations
capital budgeting decision involve huge intial out
Lay in the form of
Land
properties
Plant
Equipment etc

but those outlay by itself dont generateany cash in
flow cash inflow will get generated only if these are
used in the production cycle This is also called as
working capital cycle
This working capital impact can be pictorially
presented as under

Raw mat
Labour4OH

manufacture
creditors of fin goods
we loan

workingcapitalcycle

generationof cash Fred
it

cash Debtors

5

Net w cap will be same every year assumed
during on year we invest in w cap and it wi
come back in hand only at end of last year


















































































































In Step1 Calculation of depreciation p a
since ABC Itd follow Sem method of depreciation
Depreciation p.ae cost of asset salvage value

life
E 1,001000 0

4
225,000p a

Step2 calculation of cash inflow
Particulars years El

1 2 3 4
EBD IT 451000 361000 25,000 35,000

F Deph 2510001 125,0007 1251000 25,0001
EBT 201000 51000 0 101000

F Tan 20 410001 1,0007 0 210007

EAT 161000 41000 0 81000
Depn 251000 25,000 251000 251000
Cashinflow 411000 291000 251000 33,000

4 capital budgeting techniques

Non discounting
techniques

Discounting
techniques

ARR
Pay
back

NPV IRR pI
DISC
Payback EI


















































































































Accounting Average rate of return
This model is also called as Book rate of return
model
It measures average annual net income of any
investment as a percentage of investment
The 2 Popular formulae for calculating ARR is
as under

Avg PAT

Griginalinust 100
AV9 PAT

Aug invst

Average investment

longinal investment salvage value 2 salvagetwocap
whenever company want to make an investment
first thing it desires to know is return on the
investment The projects are done for the benefit of
shareholders and sit expect a vetum called as PAT
The formula for Ro1 to SH is

Return

PAT Investment
100 anginalAug

However when a project is started the project
will not just have one cashflow it has multiple
cash inflows Therefore it is not correct to consider
just one year any year Cfs so wa calculate the
average PAT

A A part from above said 2 formula there is yet
another 3rd formula which is calculated on annual
basis PAtp a

Opg invstp.at
100


















































































































Formula I is not considered so much appropriate
because it considers Avg PAT for same intial
investment for all yean of project Actually the
investment suffers depreciation which reduces the
value of investment year after year But that

formula consider initial investment
A Formula 2 is more appropriate since it considers
average investment instead of original investment
This can be explained as under

5L

É
O Years sy O Years It
In this we assume Here we will consider
the same amount only the revised invst
of original investment value so under this
is used throughout model we will calculate
the project's life per annum investment a

average it out

y y y 2 y 3 y y y 5

Opg 711001000 7801000 2601000 2401000 7201000
Dep E 20,000 7201000 7201000 2201000 2201000
Clg E 801000 7601000 E 401000 2201000 7

ROI Return Return Return Return Return

I
Aug onust to Rosmala


















































































































whatever we invest on the asset is not
totally exhausted some amount is coming
back in the form of salvage value salvage
value is negative investment and to bereduce
from the original investment while calculating
the Role
While calculating average investment we will
reduce the salvage But salvage value part is
actually invested So we will deduct for the
average and add back later w cap is anyway
expressed in p a terms So no need to call
the average

Advantages and disadvantages of ARR

Advantages Dis advantages
1 uses readily available 1 Ignores Tvm
data from past records 2 Depends on choice of
being financial info variousaccountingprocedures

2 Evaluate the performance estimates and assumptions
of operating results of an 3 uses income from Palak
investment and management rather than the cashinflows
performance

3 Considers all net incomes
4 Book values are only
considered Assets are

over project lifetime considered at Bulan in
the books


















































































































Iz I astedale of ARR through original investment
ARR Average PAT

original investment
11100

7921000
10100,0004100
9.20

under this model salvage value is also ignored
b calc of ARR through average investment
1 Average investment

original invst salvage value I salvage
value Ige

710,001000 780,000 7801000
2

75,401000
2 CAIL OF ARR
ARR Average PAT

Average invst
1100

2921000
55140,000

1100

17 04

Example 7

version 1 Annual basis
ARR PAT p A

Investment p a
year I 2 3

A PAT 7801000 2801000 7801000
b Investment 73100,000 721301000 211601600
ARR Alb 26.67 34 78 50
ARRCang 26.67 34 78 50

3
37 15


















































































































version 2 total investment basis
AR R AUG PAT

org investment
100

E3 698 100

26 67
version 3 Average investment basis
ARR Average annual profitafter tax

Average investment
1Average investment
original investment salvage 2 salvage t weep
3100,000 901000 2 2901000 to
I 1,951000

2 ARIF's 000
71195,600

9100 41 02

Note In the same question it w cap is745,00
then ARR is as under
Aug invst 71,951000 7451000 221401000
ARRI 2 801000

72140,0004100
33 33

Pay back period

General Discounted

Pay back period means the no of years in which
the amount put into the project will be recovered
Pay back period will be required to becompute
for 2 types of cash flows namely
Annuity cash flows
multiple uneven cash flows


















































































































Pay back period for single cash flow is its
maturity period and pay back period for the
perpetual cts is same as annuity so we
need not separately calculate them
Various pay back concepts involved are as
under
General pay back for annuity CF
Pay back for non uniform CFS
Pay back for discounted CFS
Pay back reciprocal

I Pay backperiod for annuity cash flows

PBP Initial investment
Annual CF annuity

Example 4
1 Identity initial investment 7201001000
2 calculation of annual CF I 41001000
Particular Amount F
PBT 31001000

a tax 50 2115010001
PAT 2 11501000

It Depreciation
2010010001112 g

21501000

cash flows p a 24,001000
3 Pay back period

Initial investment
Annual pg

I 201001000
4,001000

5 yegg

Example 5
I Pay back in case of multiple uneven CFS
1 Identify intial investment 221001000
2 Identification of annual CFS

yr 1 yr 2 yo 3 Yr 4
2801000 2601000 2601000 2261000


















































































































3 calculation of cumulative cash flows
year casntowse

comyg.tt
ctsC Reavers

I 801000 NG

É
O

1140 ooo601000 NO
601000 Yes
261000
Pay back period 3 years
Analysis on pay back period

Pay back period is also called as il principal pay
back period Here principal is the initial invst
Lower the pay back period better will be the
project
Pay back period Hls types of decisions

Accept rejectmutually exclusive
decisiondecision

selection as per
project with company's policy
higher pop

Project with
lower PBP on PBP

Rejected Accepted
The main defect of PBP concept is it won
consider cts after PBP which may be in som
cases are significant

self made illustration
project A project B

yr CFCFincl yr CF Ein y
0 100 0 21007
I 30 1 20

I2 40 lesser 2 30
35 PBP 404 10

34
GO

x


















































































































Advantages and disadvantages OF PBP

Advantages Dis advantages
1 Easy to compute
2 Provides quick estimate

1 Ignores TVM All Cfs are
given equal weight

of time 2 Ignores CFS after PBP
3 Easily gives ask in the 3 Ignores long term
project Higher the term projects
Of PBP more the risk
involved

III Discounted Pay back period
Discounted PBP is same as cumulative PBP except
for the case that we will consider the DCF
instead of Cfs
Example 10
cash outlay 7301000 CFP a 26,000 P 757
Year CFC2lPV 15 1oPVCFCum.P VCF Recovery
1 6,000 0.870 5220 51220 No
2 61000 0 756 4536 9,756 NO
3 61000 0 658 31948 13,704 No
4 6,000 0 572 31432 17,736 No
5 61000 0.497 2,982 20,778 No
6 6,000 0.432 21592 22,710 No
7 61000 0.376 21256 24,966 No
8 261928

1

61000
S

Gogo

0 327
6,000 0.284 1,704 28,632 NO

0.247 30,1141,482 Yes
Paybackperiod
10years 730,114

L E 30,000
9 962 years


















































































































I Pay back reciprocal
Pay back reciprocal is exactly reverse to the
PBP and PB reciprocal more like IRR i e
Return on investment
Example 6
Initial investment 7201000 CFP 9 74,000
lifes 10 years
PB reciprocal Annual CF

snitial investment
74,000
201000

X100

20

Net present value NPV concept
NPV is the most efficient capital budgeting
technique of all
NPV considers all the future cash flows that
are expected from a project discounted at
required rate of return
STEPS IN MPH CA ICN

step I Identify the future expected Cfs
It profits are given we need to

arrive at cash flows
Step 2 Identity the appropriate disc rate

If the project is completelyfinanced
by equity ke will be discount rate
It the project is completely financed
by debt Ka will be discount rate
If the project is financed by the
combination of both debt and ear
use Ko as discount rate

Step 3 Calculate discounted FCF
The Future expected cash flows shall


















































































































be discounted required rate
Step 4 Identity the initial investment

Initial investment includes
Initial capital outlay Xxx
H working capital xxx

1 salvage value xxx
step 5 Calculation of NPV

DISCI NPV DISCO
Discounted Discounted
cashinflows Disci Disco cashoutflow

step 6 Decision
SINO NPI Decision
1 the Accept
2 O

ve
Indifferent

3 Reject
more analysis on NPV can be made with the
help of an illustration

1137 Step 1 Calculation of DISCI

Year cashflow pv not puffmontCE
I

3
551000

0.75

49995
801000 0 826
15,000

66,080
771265

DI SCI 11271340
Step 2 Calculation of Npy and decision
NPY EDISCI DISCO 71127,340 71,001000

227,340
since Npy is positive it is recommended to

accept the project


















































































































Analysis on NPllconcept
Npv represents value in Pr terms in excess of
initial investment
value of any asset in Pv of future Cfs discounted
at required rate of return
year cashflow PV 10 PV CF

551000

0.75

49995
801000 0 826
15,000

66,080
771265

DI SCI 11271340

Future CFS req rate Present value

value ofasset fair
Therefore the DISCI of 21,27 340 is nothing
but fair value of asset
Npr is nothing but comparison between the
fair value of asset and actual value of asset
Fair value is calculated as per the cost of cap
tal to the valuer 10 in this case This can
be understand as under

Fair value 21,271340 Fairvalue 71,00000 Fairvalue2901000
Act values 21,001000 Aef value 71,001000Aet Value71,00100

Anasset that isworth Anasset that isworth Anasset that is
71127,340 to thevaluer 21,001000 to valueris worth 2901000to
is available in market available in market valuer isavailab
21,001000 21,001000 21,001000

Excess benefit Indifferent Deficit
I

He NPV OFPV he NPV
fAccept may maynot reject


















































































































Another interpretation of NPV
PV factor represents return In the given case the
cost of capital is 10 In the absence of clear
information one can assume that it is ko Cheeka
not clearly given
It is a wellacceptedprinciple that PVfactor is
nothing but expected return risk return relationship
can be understood as under
High risk High return
Low risk Low return
No risk some return Risktree retum
Here risk is expected cash flows and future time
The cash flows namely F 55,000 28010004215,000
are expected cash flows and not guaranteedCfs
yr 1 Cfs are more risky than yv o Cfs and yr 20
are more risky than yo 1 Cts Therefore return that
is expected on cts will be more bor latter yearsthan
the former This can be understood as under
year PV 10

It
Pancipal From this it is clear

1 that when PVfactor hits

2
0091 0.909

0 826 a cashflow principal0.174
o 751 portion is divided from

Tetum portion As time
pass by principalportion
reduce and return increas
since more the time nor
the risk and more theretam

Therefore in the 1st year in 255,000 principal
recovered is 249,995 and return portion is
25005 For 2nd year in 2801000 principal that
is recovered is 266,080 return portion is 2131920
and too year 3 in 215,000 principalportion
is 211,265and return Is 73,735


















































































































The return of 25,005 in year 1 213,920 in yea
2 2 3,735 in year 3 is return to both debt as
well as equity since 10 is ko
Hence after paying return the project has given
principal recovery of
year principal
I principal but the project

127,34

d totally pyo

3 7 985 after paying return iscapab
2111265 of principal recovery of

211271340 That means after
paying 21,001000 principal
to both debt and equity
still it leaves a profit of
2271340 which we call as
NPV
NPV is benefit to Equity
shareholders which in term
increases shareprices

It Step 1 Calculation of NPV
Amount in E

year cashflows
A B c p

PV 12 puce
A B C D

I 501000 40,000 75,060 75,000 0.893 441650 35,72066,97566,975
2 501000 50,000 75,000 75,000 0 797 391850 39,85059,77559775

50,000 701000 601000 601000 0 712 351660 49,840 42,7204217204 501060 75,000 80,060 401000 0 636 311800 47,700 50,88025,440
5 50,000 75,000 1,001000 20,000 0 567 28,35042152556170011,340

1,8012501173,710 217710502,061250

01 21001080111196,0607121501000712110100

MPH 191750 16,89027,050 3750








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































