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Good morning friends. I welcome you all in this session. In previous session we
discussed capital budgeting, and there are several techniques of capital budgeting.
Broadly we can classify them as discounting techniques and non-discounting techniques.
So, we have seen non-discounting techniques like payback period and ARR and there are

several drawbacks of those two methods.

In previous session we have also seen a couple of discounting techniques as well. The
first one was discounted payback period. We will quickly go through some of the

discounted techniques, so as I said discounted payback period.

(Refer Slide Time: 01:10)

Discounted PBP: while evaluating projects with DPBP
method, present values of cash flow are considered instead

of cash flow itself as in the case of PBP method.
DPBP is length of time required to recover the initial cash
outflow from the discounted future cash flow.

DPBP =Y0- (Cu.PVO0)/(CFT)
YO = is the year just before the pay back period is attained

CuPV0 = cumulative present value of Y0
CF1 = cash flow of pay back year
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So, here what we do we will calculate the present value of money which we would be
receiving in future and there would be some discounting factor. And this is the way in

which you can calculate discounted payback period.
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Ex: Find DPBP 7777, if discount factor is 10%
Cash flow
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We have also seen this example wherein you have been given cash flows over here, this

was cash outflow and these are cash inflows, and discounting factor is 10 percent.

(Refer Slide Time: 01:41)
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So, we did solve this question in previous session. So in the very initial year present
value factor is 1 right. And in first year it is 1 upon 1 plus 0.10 because discounting

factor is 10 percent. So, present value factor for first year is 0.90. So, you just multiply

30 in to 0.9 you will get 27.

Year
0

DPBP=Y0- (Cu.PVO0)/(CF1),
Y0 = is the year just before the pay back period is attained
CuPV0= cumulative present value of Y0
CF1= cash flow of pay back year

PVF
|

1/(140.10) = 0.90
1/(140.10)2=0.82

1/ (140.10$=0.75
1/(1+0.10y'=0.68
1/ (140.10) =0.62
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Ex: FIND DPBP, if discount factor 1s 10%

PV
-140
A7
33.04
37.55
40.98
27.94

DPBP =4 - (-1.43/27.94) =4.05 yrs




Similarly, you can do all other calculations. So, what we are seeing at the end of the day
this is your payback period which is a discounted one. So, discounted payback period is

4.05 years.

(Refer Slide Time: 02:28)
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You can solve this question also discounting factor is 10 percent.

(Refer Slide Time: 02:32)

Ex: Find DPBP, if DF=10%
Cash flow PVF PV CuPV

-300 I -300 -300

80 0.909 W1 -227.28
80 0.826 66.08 -161.2
180 0.751 13518  -26.02
180 0.683 122.94 96:92
180 0.621 1178 208.7
DPBP =3 - (-26.02/122.94) =3 21yrs
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And when we solve this question our discounted payback period was 3.21 years. So, this

is again a very simple method.



(Refer Slide Time: 02:43)

Profitability index (PI) : PI is the ratio of sum of cash inflows to sum
of cash outflow, a necessary condition for a project to be feasible is that
PI should be more than 1.

PI= (sum of cash inflows)/(sum of cash outflow)

Net profitability index = PI-1
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Let us look at profitability index. Profitability index is basically I will tell you whether
you should select a project or not. See what happens profitability index is basically a
ratio of a present value of cash inflows to present value of cash outflows. So, if profitable

index is 1 or more than 1 it is a profitable project.
Net profitability index is profitability index minus 1.
(Refer Slide Time: 03:16)

Net Present Value

NPV: NPV is the most common approach used in the filed of
financial investment analysis.

It 1s very simple to use and evaluate on the basis of wealth
maximization objective.

It is defined as the difference b/w the present value of cash
inflows and present value of cash outflows .
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Let us look at NPV. NPV is the third discounted capital budgeting technique. So, in NPV

what we do? NPV is the difference between present value of cash inflow and present



value of cash outflow, while PI was the ratio of these two. And is the most common used

approach it is very simple and the objective is to maximize wealth of the stakeholders.

(Refer Slide Time: 03:54)

Advantages of NPV

1. Considers all cash flows.

2. Considers time value of money.

3. Computes contribution towards wealth creation.
4. Allows expected changes in cost of capital.

The limitation of NPV
1. Requires pre-determination of DF,
2. Does not consider risk factors.
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There are couple of advantages: it considers all cash flows even those cash flows which
we receive after payback periods, but considers time value of money. Biggest advantage
of this method, but there are certain limitations as well. You need to know a priori the

discounting factor. So, that is a limitation of this method.

(Refer Slide Time: 04:16)

Determine PI and NPV, assuming DF as 10%, should we accept this
project??
Year Cash flow
0 -160
l 30
40
50
60
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We can solve this question: this PI you need to calculate PI and NPV and you are you are
given discounting factor as 10 percent. So, it should we accept or reject this particular

project.

(Refer Slide Time: 04:31)

Determine PI and NPV, assuming DF as 10%
Year Cashflow  PVF(10%)
-160 1
30 1/(140.10) = 0.9091
40 1/(140.10)2= 0.826
] 1/(1+0.10)* -0.751
60 1/(140.10)*-0.683
100 1/(1+0.10)>~
Total

0.621

PI=200.56/160 = 1.25
NPV =200.56-160 = 40.56,

We should accept project.
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Now, first of all what you need to do is you need to find out what is present value factor
for all these years. So, this is this is your zeroth here, this is 0 here. So, discounting factor
in first year is 0.90, 0.82, 0.75, 0.68 and 0.62. So, you just add all these values over here

in this column you will get present value as 40.56. So, this value is positive.

As far as profitability index is concerned is the ratio of what; is the profitability index is
ratio of cash inflows and cash outflows. So, cash inflows is this right this total cash

inflow this cash outflow. So, profitable index is 1.25. So, you should accept this pressure.



(Refer Slide Time: 05:29)

Ex: Determine PI and NPV, assuming DF as 10%

Cash flow
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Should we accept this project????
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You can also work out this example similar to what we have just seen right.

(Refer Slide Time: 05:35)

Ex: Determine PI and NPV, assuming DF as 10%
Cash flow PVF PV
I -140
1/1.10=0.90 o]
1/(1.10)2=0.82 33.04
0.75 7L
0.68 40.98
0.62 27.94
Total 26.51
PI=166.51/140=1.189
NPV =166.51-140=26.51. Should we accept project????
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So, for this question profitability index is 1.189 and NPV is 26.51. So, should be accept

this project? Yes or no? We should accept this project.



(Refer Slide Time: 05:51)

Internal Rate of Return (IRR): IRR is defined as the
discounting rate which delivers a Net Present Value equal to
Z€10.

A simple criterion can be stated to accept a project if its rate
of return exceeds the cost of capital and rejected if this IRR

is less than cost of capital.

IRR may result in number of complexities: Neglects the size
of the project and assumes that cash flows are reinvested at
constant rate.
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Let us look at another method of capital budgeting which is at a discounted type right,
IRR- Internal Rate of Return. So, IRR is defined as the discounting rate at which NPV is
0. So, we have to increase or decrease discounting rate in such a way that we get in NPV
equal to 0 and that would be IRR. A simple criterion can be stated to accept a project if
its rate of return exceeds the cost of capital. So, if the cost of capital is more than IRR

then you should not reject that project, otherwise it should be accepted.

So yes, it is written very clearly here rejected if this IRR is less than cost of capital. IRR
may result in number of complexities. Actually the problem with IRR is that it does not
include size of the project. For a small project also you will be finding someone IRR, in
for large project also you will be finding some IRR also. So, you cannot compare those
two IRRs. And the other problem is we assume that cash flows are reinvested at constant
rate, but it is not in the case in real life. You can invest cash at different rates, it is not

constant.



(Refer Slide Time: 07:32)
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So, this is the relationship between discounting rate and NPV. So, just look at this graph
here on y axis you have got NPV and on x axis you have got discounting factor. So,
when you increase discounting factor from 5 to 10 your NPV comes down. And you need

to increase discounting factor until that point when you reach NPV equal to 0.

So, that is the relationship between these two. And this relationship is not linear, but for
the calculation of IRR you can take a small segment of this particular non-linear curve
and that small segment would be a linear one. So, what is the relationship between these
two? As we increase discounting factor NPV approaches towards 0. So, let us look at this

slide which deals with how to calculate IRR.

Calculation of IRR is quite a tedious process it should be done with the help of trial and
error method. As we have seen in previous slide so that when we continuously increase r
NPV decreases; so you need to increase r such that NPV reaches its 0 value, and that is

your IRR.



(Refer Slide Time: 09:06)

Calculating IRR 15 a tedious process. It should be done with the help of
trial and error method.

Continue increasing “r” to decrease NPV till it reaches negative.

And then interpolate b/w the consecutive “r” values where it 1s positive
and negative, respectively.

The interpolation formula:
IRR =To + (NPVo)/ (NPV1-NPVo), Where

To =1s the rate at which NPV 1s just positive,
NPVo = is just positive NPV,
NPVI =1s just negative NPV
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So, let us calculate IRR. So, you have got value of r where NPV is positive and value of r
where NPV is negative. So, once you have got these two values, you need to do
something called interpolation between these two consecutive values of r. And this is the

formula for interpolation.

So, IRR is equal to r 0 NPV 0 divided by NPV 1 minus NPV 0. Let us look at what these
terms are in this particular equation. So, r 0 is the rate at which NPV just positive. NPV 0
is just positive NPV; the value of NPV is just positive right. NPV 1 is that value where
NPV is just negative. So, you will have NPV just positive and NPV just negative; if you

have got these two then you calculate IRR.



(Refer Slide Time: 10:23)

Calculate IRR??
Year Cash flow
0 -160
30
40

I
/i
3 50
4 60

)

Let us try at 18% and then 17% , at18% NPV is just negative.
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So, let us look at this example. In this example you have to calculate IRR the duration of
the project is 5 years and you have been given cash flows like this. So, let us try this
question for IRR. First take discounting rate is 18 percent and then 17 percent and then

we will try to interpolate the value of IRR.
So, let me solve this question. So, the duration of the project is 5 years.

(Refer Slide Time: 11:00)
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So, here you have got year column. So, this is 0, 1, 2, 3, 4, and 4, and you also been

given cash flows. So, initially it is minus 160 cash outflow, then you have got first year



30, second year 40, third year 50, fourth year 60 and fifth year 100. Now let us calculate
the present value factor for all these years by taking discounting factor as 18 percent
first. So, the present value factor first zeroth year would be 1, for first year it would be 1

by 1 plus; let me directly write it like this- 1 upon 1.18.

(Refer Time: 12:23) second year what it would be, 1 upon 1.18 square. Third year 1 upon
1.18 cube, 1 upon 1.18 to the power 4, 1 upon 1.18 to the power 5. So, this would be this
is present value factor right p v f. So, for first year it is it is 1, for first zero th year it is 1,
for first year it is 0.847, for second year it is 0.718, for third year it is 0.609, fourth year
itis 0.15,0.516, 0.516 and finally, that is 0.437.

If you look at this particular trend this is continuously decreasing right. Now let us
calculate what is present value? Multiply these two columns right. So, here it would be
minus 160 right. So, initially it is 1 into minus 160. So, this is minus 160, 30 into 0.847
this is 25.42 then 40 into 0.718, this is 28.73 then you have got 30.43, then 30.95 and
43.71. So, if you look at the sum of all these and when you add this term, you will get

present value as minus 0.76 this is minus 0.76.

This is the present value with discounting factor at 18 percent. Now you need to do this
similar calculation for 17 percent also. So, how would you do that? So, for 17 percent let
me extend this table. So, first of all present value factor right. So, initially one just like
this, one one then 1 upon 1.17 for first year, 1 upon 1.17 square for second year, 1 upon
1.17 cube for third year, 1 upon 1.17 to the power 4 for fourth year and finally, 1 upon
1.17 to the power 5. So, now, you can calculate these values and initially it is one right 1

upon 1.17 is 0.855, then 0.731, 0.624 then you have got 0.534, 0.45 and 6.

So, these are what present value factors, now calculate present value for 17 percent. So,
initially you have got 160 minus 160 into 1. So, this is minus 160 for zeroth year then 30
into 0.455. So, this is 25.64, then 40 into 0.731, this 29.22, then 31.22, 32.02 and finally,
45.61. So, this is for zeroth year first second third fourth and fifth, if you grade all these
positive values and subtract it from here or if you take the summation of this particular
column, then you will have value as equal to 3.71. So, at 17 percent NPV value is just

positive at 18 percent NPV value is just negative.



(Refer Slide Time: 18:45)

Calculating IRR 15 a tedious process. It should be done with the help of
trial and error method.

Continue increasing “r” to decrease NPV till it reaches negative.

And then interpolate b/w the consecutive “r” values where it 1s positive
and negative, respectively.

The interpolation formula:
IRR =To + (NPVo)/ (NPV1-NPVo), Where
T'o =15 the rate at which NPV 1s just positive,

NPVo = is just positive NPV,
NPVI =1s just negative NPV
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Now, we know the formula for interpolation right and what is the formula this is the
formula. So, we will keep, we will put all these values in this particular formula and we
will get IRR. So, let us look at IRR, IRR is equal to we know the formula is r 0 plus NPV
0 divided by NPV 1 minus NPV 0 right. So, this you can write like this, this is 17 plus
3.71 divided by 3.71 minus 0.76; this is equal to 17.83 percentage. So, as far as this

particular question is concerned the internal rate of return is 17.83 percentage.

(Refer Slide Time: 19:55)

Discount rate 8%

Cash Flow 13%

-1,000,000 1 -1,000,000

450,000 1/(140.08)=0.92 414000
400,000 1/(140.08)*=0.85 340000
350,000 1/(140.08)*=0.79 276500
300,000 1/(1+0.08)*=0.73 219000
250,000 1/(140.,08)*=0.68 170000

NPV 419500

In the above example if you replace the 8% with a 25% the NPV will
become zero, and that’s your IRR. Hence, the statement that IRR is
the discount rate at which the NPV of a project becomes zero is true.
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Let us look at this question, let us take discounting rate is 8 percent right discount rate is
8 percent, when we solve this question our NPV is 4, 19,500. So, this is your initial cash
outflow and this is present value discounting rate is 8 percent. So, this is this your
discounting present value factor, discounted present value factor for this and multiply
this column with this particular column and add all these values right. So, you will get
NPV is equal to positive right. So, can we say that this is IRR of the project, no because
NPV is not zero right or it had been 0 we would have said this is IRR right? So, if you
change if you replace 8 percent by let us say by 25 percent then NPV will become 0 and
that would be your IRR.

So, let us check whether this statement is correct or not then this statement is this
statement that IRR is discounting rate at which NPV of a project becomes 0. So, we will
check whether the statement is correct or not. So, what we should do let us replace this
value by 25 percent, what will happen? It is 1.1 plus 1.25 right 1.25, 1.25, 1.25, 1.25. So,
its square cube to the power 4 to the power 5. Get all these present value factors multiply

present value factors with cash flows and find out whether this value is zero or not.

(Refer Slide Time: 21:55)

Discount rate 25%

Cash flow 3% PV
-10,00,000 ] ] -1000000
23 0.8 360000
1.5625 0.64 256000
1.953125 0.512 179200
244140625 0.4096 122880
2,50,000 3.051757813 0.32768 81920
NPV 0
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And this is what is the solution right. So, this is minus value and all these are plus values

right and when you add all this NPV becomes 0.

So, it means this statement. So, we will say that this statement that IRR is that point

where NPV becomes 0 right.
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Selection of capital budgeting technique ( NPV vs IRR) :
In capital budgeting , there are number of different
approaches that can be used to evaluate any given project,
and each approach has its own distinct advantages and
disadvantages as discussed earlier.

All other things being equal, using IRR and NPV
measurements to evaluate projects often results in the same
findings.
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Now we have seen several techniques right, several discounting and several non-
discounting techniques, but how to select the best. In fact, there is no best method or
there is no single method, but there are some methods which perform better than other
methods right. So, if you compare these two NPV and IRR, then if you rank them then
we can say that NPV tops the list and there are certain reasons for that also and there are
some. In fact, that this is also true that if you keep all other things equal then IRR and
NPV might give same findings right. But you can do some more research and you can
find out which is the best right but you can do some more research and you can find out

which is the best right.
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Sy
* Over time, discounted cash flow methods have gained importance

and internal rate of return is one of the most popular evaluation

methods.

* Firms typically use multiple evaluation methods.

* Accounting rate of return and payback period are widely
employed as supplementary evaluation methods.
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So, over a period of time, firms are using more of discounting techniques rather than
non-discounting techniques. And IRR is one of the most popular methods of evaluation
and firms typically use multiple evaluation methods that they do not go for just one
particular method. So, there are some you know screening level methods, then you can

do some secondary level of screening is not it or the second level of screening.

So, at the end of the day you need to have a have a mix of these methods. So, ARR and

payback period were widely employed as supplementary evaluation methods.

(Refer Slide Time: 24:18)
However, there are number of projects for which using IRR is not as
effective as using NPV to discount cash flows.

While ranking the various techniques, NPV stands on top priority,
followed by IRR.

Why IRR is not as good as NPV is?

-IRR presumes that the same rate of return is available in other
projects as well.

-If cash flows are not normal, IRR may arrive at multiple solutions.
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So, why NPV is better than IRR? When we compare NPV and IRR, NPV is better
because of a couple of reason. The first reason is that the IRR presumes that the same
rate of return is available in other projects as well. So, if there are several projects then
IRR would assume that the rate of return is same and if cash flows are not normal then
IRR may lead multiple solutions right. So, these are two reasons why IRR is not

preferred over NPV.

Let us look at the assessment of basic evaluation methods. So, you can compare these

methods on several theoretical and practical criteria right.

(Refer Slide Time: 25:17)

Assessment of Basic Evaluation Methods

Nel present IRR Payback Accounling
value period rale of refurn
Theoretical considerations
1. Docs the method consider all Yes No
cash flows

?

2. Docs the method discount
cash flows at the opportunity Yes
cost of funds ?

3. Does the method satisfy the Yes
principle of value additivity ?

4. From a sct of mutually exclusive
projects, docs the method choose — Yes
the project which maximize
shareholder wealth ?
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So, if you look at theoretical consideration and we have taken four methods here. So,
does the method consider all cash flows yes this method considers all cash flows IRR
also, but payback period it does not consider right. Does the method discount cash flows
at the opportunity cost of fund? NPV does no other methods do that right. Does the
method satisfy the principle of validity value additivity? Yes NPV does that and this is
most important. Are you maximizing wealth of stakeholders or shareholders? This

method does that NPV does that right.

So, if you look at all these four criteria NPV is positive in all these right while RR, IRR
is positive only on this particular criterion right. So, these are couple of theoretical

considerations right.
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Assessment of Basic Evaluation Methods

Nel present Internal  Payback Accounling
value rate of period rate of return
return

Practical considerations
1. Is the method simple ? Yes Yes
2. Can the method be used with
limited information ? No Perhaps

3. Docs the method give a

relative measure ? Yes No
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Let us look at some practical considerations is this method simple? Yes this is simple
IRR is also simple payback period most simple right. Can the method be used with in
limited information? NPV you cannot, IRR you cannot perhaps you can use payback
period right ARR definitely you can use right. Does the method you relative measure?

Only IRR and accounting rate of return these two methods give relative measure right.

So, if you look at all these 7 criteria, 4 this and 3 this right. So, total 7 criteria, on 7
criteria NPV has got yes in 5 criteria right.

(Refer Slide Time: 27:47)

- A
Survey: Evaluation Techniques in India

Internal rate of return
Payback period
Net present value

Break-even analysis

Profitability Index
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So, we will say NPV is the best amongst this right. So, you can solve this question and in
fact, you can do a survey also and the survey is like this you can visit several firms and
you can ask them which kind of capital budgeting techniques they are using. So, you can
give them list of all those techniques which we have just covered in this session as well

as in previous session.

So, you just give them a list of these methods and ask them which is most widely being
used right. So, they let them from run from 1 to 10 or 1 to 5 whatever means how many
number of methods you are giving you let them right. So, I think we have seen total how
many 2 plus 4 I think. So, total 6 or 7 methods we have seen is there in slide. So, you can
do a survey by taking these 6 methods to different forms and ask them whether which of
them is being used most widely right. So, with this we come to an end of this particular

session.

Thank you very much.



