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Calculation of PB, NPV, P1, AR for mutually exclusive projects where cash flows are not uniform
A Company is contemplating to purchase a machine. Two machines A and B are available, each
costing 2 5 lakhs. In comparing the profitability of the machines, a discounting rate of 10% is tobe
used and machine is to be written off in five years by straight line method of depreciation with il

residual value. Cash inflows after tax are expected as follows :

Machine B \

Year Machine A
T g

1 150,000 50,000

2 2,00,000 1,50,000

3 250,000 2,00000

4 150,000 3,00,000

5 100,000 200000
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N t
" of ranking investment
Indicate which machine would be profitable using the following methods
proposals :

() Pay Back method

(i) Pay Back Profitability meypoq
(ii) Net Present Value methog

(i) Profitability Index method, anq
(@) Average Rale of Return methoq

The discounting factors at 10% are s
Year 1 2 3 4 0en
Discounting factor 0909 0826 0751 0683
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(@ Pay Back Method (PB) ;

Determination of cumulative cash inflows
Year i
Machine A Machine B
Annual Cumulative Annual Cumulative
A H T ?
1 1,50,000 1,50,000 50,000 50,000
2 2,00,000 3,50,000 1,50,000 2,00,000
«5lakhs :
3 2,50,000 600000 200,000 400,009
5 lakhs
4 1,50,000 750,000 3,00000" 700,000
5 1,00,000 850,000 200,000 900,000
By applying simple interpolation technique, we get,
For Machine A For Machine B

PB-2 _ 2 (5,00,000-3,50,000)

PB-3 _ Z (5,00,000-4,00,000)

32 T (6,00,000-3,50,000)

4-3 ~ T(7,00,000-4,00,000)

¥ 1,00,000
_ 21,50,000 or, PBo3= 1O
on PB-2= 250000 73,00,000
or, PB-2= 060 or, PB-3= 033
PB = 2:60 years = 3;; years
Rank : 1st

o Viadhine A would be preffered as it has got shorter PB period.
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i) Pay Back Profitability or Post Pay Back Profitability Method :

Pay Back Profita
(All expected cash inflows generate

working capital and scrap sale, if any) - (in

d during the entire life of the project including the
ial Investment of the project).

ty may be computed as follows :

recovery of

For Machine A

For Machine B

Allexpected cash flows

1% (1,50,000 +2,00,000 + 2,50,000
+1,50,000 +1,00,000)]

Less : Initial Investment

Rank

850,000
500,000

2nd

3,50,000

Allexpected cash flows

IR (50,000 +1,50,000 +2,00,000 +
3,00,000 + 2,00,000)]

Less : Initial Investment

R
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(iif) Net Present Value Method (NPV) :

Calculation of NPV for both the machines A and B

Discount Machine & Machine B
" Year Factor ‘Annual Cash PV | Annual Cash Inflow v
@10% | Inflow (CIAT) Inflow (CIAT)
z z 2 2

1 0509 150000 | 136350 50,000 B350

2 0826 200000 | 165200 150,000 123500

3 0751 250000 | 187,750 200,000 150200

4 0683 150000 | 102450 300,000 204500

5 0621 100000 62,100 200,000 12020
Total PV 653,850 648,650

Less: Initial Investment 500000 000

NPV 153,850 148650

L Rank st nd |

Since Machine A has greater NPV compared to Machine B, Machine A is more profitable.

(i) Profitability Index Method (PI) :

Pl= PV of Cash Inflows
PV of Cash Outflow

]

Machine A Machine B
5,48,650
pr= 1653850 [T
75,0000
=13077
Rank: 1t 2nd

‘Therefore, Machine A is more profitable.
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(@) Average Rate of Return Method (ARR) :

ARR = Average annual profit after tax

Average investment 00
C Particulars Machine A Machine B
T z
Total Profit (before depreciation but after tax) 850,000 9,00,000
Less : Depreciation for 5 years 5,00,000 5,00,000
Total Profit after depreciation and tax 3,50,000 4,00,000
Life of the Project 5 5
Average annual profit after tax 70,000 80,000
Average investment [ 5,00,000 + 2] 2,50,000 2,50,000
| 80,000
5 AR oo™ | F3v000"'
=28% =32%
Rank 2nd 1st

Therefore, according to ARR method, Machine B is more profitable.
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Calculation of NPV, IRR and PI
Precision Instruments is considering two mutually,exclusive projects X and Y. Following details are
made available to you

@ in lacs) o
Project X Project Y
Project Cost 700 700
CashInflows : Year 1 100 500
.2 200 400
.3 300 200
.o 450 100
L5 600 100

Assume o residual values at the end of the fifth year. The firm's cost of capital is 10%.

Required in respect of each of the two projects :
() Net Present Value, using 10% discounting ;
(ii) Internal Rate of Return ;

(i) Profitability Index.
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() Calculation of Net Present Value (NPV) :

®in lacs)

Year | Discounting Project X Project Y
factor @10% () [ CIAT Tresent Value | CIAT | Present Value
T T [ T
1 0909 100 9090 500 15150
2 0826 200 16520 400 33040
3 0751 300 2530 200 15020
4 0683 450 30735 100 6630
5 0621 600 372:60 100 6210
Total PV 116135 106550
Less : Initial Investment 70000 70000
NPV 146135 36550

(i) Calculation of Internal Rate of Return (IRR).:

(1) Computation of fake payback period

I

ial Investment
Average Cash Inflow
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T 700lacs _
Forproject X= — T 700lacs = T 30ke - 212
P 1% (100200 + 300 + 450+ 600] + 5] fos = ¥ H0kacs

For project Y =

2 700 lacs. = ¥ Mlacs _ 5 50
30500+ 300+ 200 + 100 + 100) = 5] s ~ € 260 s

(@) For Project X :

e oy amnuity table,the factor nearest 02121 for 5 years row fs 2143 at 7%, Since the CIAT

intheinitial years are significantly smaller thar the average cash inflows (% 330 lacs), the IRR is likely
tobe much smaller than 37%. Lot us try 27% and 28%.

For Project

Similarly in the PV of annuity table, the factor nearest t0 2692 for 5 years row is 2689 at 25% Since

the CIAT in the initial year are considerably larger than the average cash inflows (€ 260 lacs), the IRR
s likely to be much higher than 25%. Let us try 37% and 38%
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For Project X .
Jrea cIaT Discount mm’ at2r% Discount Factor at z‘:": e
- fo’o Pan;;;Dr PV Q) PV factor PV Q)
7870 0781 70|
2 200 0620 12400 0610 1200
3 300 0488 14640 0477 14310
4 450 0384 172:80 0373 16785
5 600 0303 181:80 0291 17460
Total PV 70570 68565
Less: Initial Investment 70000 70000
NPV 370 0143
For Project Y
Year CIAT Discount Factor at 37% Discount Factor at 38%
) PV factor PV R) PV factor )
1 500 0730 36500 0725 EZE
2 400 0533 21320 0525 21000
3 200 0389 77.80 0381 7620
4 100 0284 2840 0276 2760
5 100 0207 2070 0200 2000
Total PV 70510 69630
Less : Initial Investment 70000 700-00
NPV 510 370
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@) By applying simple interpolation technique, we get
For Project X :

IRR-27 _(700-703.70)

B-27 T (6565-705.70)

o, IRR-27 370
T 1505
or, IRR-27= 02050

IRR = 27:2050 or 27:21%
For Project Y ;

or, IRR-37= 05795

IRR = 37:5795 or 37.58%
(i) Profitability Index (PI) :

PV for Cash Inflows

P1= PVforCash Inflows
PVfor Cash Outflows

" X 1161-35 lacs.
For Project X = e = 1659
For Project Y = Y 1065-50lacs _ 4 55,

T 70 lacs
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Calculation of PB, ARR, NPV, PI and IRR for a single project where anual casty njiotos are not
wniform

Zenith Industries Ltd. are thinking of investing in a project costing ¥ 20 lakhs. The life of the projec
s five years and the estimated salvage value of the project s zero. Straight ine method of charging
depreciation s followed. The tax rate is 50%. The expected cash flows before tax are as follows

Year 1 2 3 4 5
Estimated Cash flow before
depreciation and tax (% lakhs) 1 6 8 8 10

You are required to determine the :

(i) Pay back period for the investment

(ii) Average Rate of Return on the investment
(iif) Net Present Value at 10% cost of capital
(i) Benefit-Cost Ratio

(@) Internal Rate of Return.
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Statement showing determination of Annual Cash Inflows After Tax (CIAT)

Yer | Cashflow [ Depreciationpa| EBT | Tox [ EAT CIAT | Cumulative
before dep. [L:‘:‘c—":ﬁ @s0% [EAT + Depl| cashinflow
and tax (EBDD)
g g T T g T
1 4,00,000 - - - 4,00,000 4,00000
2 600000 100000| 100000 | 500000 | 50000
3 500000 00000 | 200000| 200000 | 600000 | 1500000
s 500000 400000 | 200000| 200000 | 690000 | 210000
5 | 1000000 400000 | 300000| 300000 | 700000 | 280000
[500,000 |

recovered in

(0 Pay Back Period (PB) :
e as

The cumulative cash inflow column shows that the p
the dth year. The exact PB period can be caleulated .

roject cost of € 20 lakhs would be
 applying simple interpolation technid

follows :

PB-3 _ ¥ (20,00,000-15,00,000)

303 (21,00,000-15,00,000
5,00,000

or, PB-3= {50000
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o PB-3= 0ga33

PB = 38333 years,
(i) Average Rate of Return (ARR) :
ARR = Average Annal Profit (afer o)
Average Investment
260,005
T X000 o
160,000
= 10,00,000 1%
= 6%
() Net Present Value (NPV) at 105 Cost of Capial
Year Cash Inflow Discount Factor Present Value (PV)
After Tax (CIAT) @10% .
2 z
1 4,00,000 09091 363,610
2 5,00,000 08264 413,200
3 600000 07313 150780
1 600000 06830 409500
5 700000 o069 1346%
Toal PV 2072050
Less: nitil Investment 2000000
NPV 72050
(i0) Benefit - Cost Ratio or Profiability Index (P -

1036





image4.png
(@) Internal Rate of Return (IRR) :

Here, cash inflows for different years are not equal, so the IRR may be found by applying the trial and
error procedure as follows :

(1) Computation of fake pay back period as follows :

=357 years

= Average CashInflows

() In the P. of annuity table, the factor nearest to 3:571 for 5 years row is 3:605 for a rate of 12%.
Therefore, it suggest that 11% and 12% rates may be applied, as NPV at 10% rate gives a
reasonable amount of positive figure.
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Year Annual Cash Discount Factor @ 11% Discount Factor @ 12%
Inflow (CIAT) PV factor | Present Value | PV factor | Present Value |
k4 k4

1 400,000 0901 360,400 0493 357,200
2 500000 0812 406,000 0797 398,500
3 6,00,000 0731 4,38,600 0712 4,27,200
4 600000 0659 395400 0636 381,600
5 700000 0593 415,100 0567 396500
Total PV 20,15,500 19,61400

Less : Initial Investment 20,00,000 20,00,000
NPV 15,500 (-) 38,600

(3) The above calculation shows that, at 11% rale,
Therefore IRR should lic between 11% and 12% rate. By applying simp}

we have,

or,

or,

Discoun

t Rate (%)
n

IRR

IRR-11 _ ¥ 20,00,000-% 20,15,500
T19,61,400-F 20,15,500

RR-11= 2250

54,100

“IRR-11 = 02865
IRR = 112865 or 1129% i, the rate at which NPV is zero.

12

Total PV @)
20,15,500

«20,00,000

19,61,400

NPV is positive and at 12% rate, it is negative.
leinterpolation technique,




