

LECTURE/ TUTORIAL  5, 6 , 7--Examples of present worth methods
Example-1ple -1
There are two alternative small water resources projects. Both the alternatives have
same useful life. The cash flow details of alternatives are as follows;

Alternative-1: Initial purchase cost = Rs.3,00,000, Annual operating and maintenance
cost = Rs.20,000, Expected salvage value = Rs.1,25,000, Useful life = 5 years.
Alternative-2: Initial purchase cost = Rs.2,00,000, Annual operating and maintenance
cost = Rs.35,000, Expected salvage value = Rs.70,000, Useful life = 5 years.
Using present worth method, find out which alternative should be selected, if the rate of
interest is 10% per year.
Solution:
Since both alternatives have the same life span i.e. 5years, the present worth of the
alternatives will be compared over a period of 5 years.
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Comparing the equivalent present worth of both the alternatives, it is observed that
Alternative-2 will be selected as it shows lower negative equivalent present worth
compared to Alternative-1 at the interest rate of 10% per year.










EXAMPLE--2EEE
 -2
Alternative-1: Initial purchase cost = Rs.300000, Annual operating and maintenance cost
= Rs.20000, Expected salvage value = Rs.125000, Useful life = 5 years.

Alternative-2: Initial purchase cost = Rs.200000, Annual operating and maintenance cost
= Rs.35000, Expected salvage value = Rs.70000, Useful life = 5 years.

The annual revenue to be generated from production of crops (by irrigation)
from Alternative-1 and Alternative-2 are Rs.50000 and Rs.45000 respectively. Compute
the equivalent present worth of the alternatives at the same rate of interest as in Example-
1 i.e. 10% per year and find out the economical alternative.
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       PW1 = 108663
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As per rules, the alternative 2 has the largest present worth and should be chosen.
 














EXAMPLE--3


A construction contractor has three options to purchase a dump truck for transportation
and dumping of soil at a construction site. All the alternatives have the same useful life.
The cash flow details of all the alternatives are provided as follows;

Option-1: Initial purchase price = Rs.2500000, Annual operating cost Rs.45000 at the
end of 1st year and increasing by Rs.3000 in the subsequent years till the end of useful
life, Annual income = Rs.120000, Salvage value = Rs.550000, Useful life = 10 years.
Option-2: Initial purchase price = Rs.3000000, Annual operating cost = Rs.30000,
Annual income Rs.150000 for first three years and increasing by Rs.5000 in the
subsequent years till the end of useful life, Salvage value = Rs.800000, Useful life = 10
years.
Option-3: Initial purchase price = Rs.2700000, Annual operating cost Rs.35000 for first
5 years and increasing by Rs.2000 in the successive years till the end of useful life,
Annual income = Rs.140000, Expected salvage value = Rs.650000, Useful life = 10
years.
Using present worth method, find out which alternative should be selected, if the rate of interest is 8% per year.

SOLUTION :

For Option-1, the annual operating cost is in the form of a positive uniform gradient
series with gradient starting from end of year „2‟. The operating cost at the end of
different years can be split into the uniform base amount of Rs.45000 and the gradient
amount in multiples of Rs.3000

The present worth of the uniform gradient series will be located at the beginning i.e. in
year „0‟ i.e. 2 years before the commencement of the uniform gradient.
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For Option-2, the annual income is in the form of a positive uniform gradient series with
gradient starting from end of year „4‟. The annual income can be split into the uniform
base amount of Rs.150000 and the gradient amount in multiples of Rs.5000 starting from
end of year „4‟

The equivalent present worth of the gradient series (of the annual income) starting from
end of year „4‟ will be located at the end of year „2‟ i.e. 2 years before the start of the
gradient. Further the present worth of this amount at beginning i.e. at time „0‟ will be
obtained by multiplying the equivalent present worth „Pg’ (shown in Fig. 2.8) at the end
of year „2‟ (which is a future amount) with the single payment present worth factor (P/F,
i, n).
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For Option-3, the annual operating cost is in the form of a positive uniform gradient
series with gradient starting from end of year „6‟. The annual operating cost can thus be
split into the uniform base amount of Rs.35000 and the gradient amount in multiples of
Rs.2000 starting from end of year „6‟
The equivalent present worth of the gradient series for the annual operating cost starting
from end of year „6‟ will be located at the end of year „4‟. Further the present worth of
this amount at time „0‟ will be determined by multiplying the equivalent present worth
„Pg’ (shown in Fig. 2.10) at the end of year „4‟ with the single payment present worth
factor (P/F, i, n).
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From the comparison of equivalent present worth of all the three mutually exclusive
alternatives, it is observed that Option-3 shows lowest negative equivalent present worth
as compared to other options. Thus Option-3 will be selected for the purchase of the
dump truck
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PW;=-3000000 - 30000(P/4, 8%, 10) + 150000(P/4, 8%, 10) + 5000(P/G, 8%, 8) (P/F,
8%, 2) + 800000(P/F, 8%, 10)
PW, =- 3000000 + (150000 - 30000) (P/A, 8%, 10) + 5000(P/G, 8%, 8) (P/F, 8%, 2) +
800000(P/F, 8%, 10)
Now putting the values of different compound interest factors in the above expression for
PW, results in the following:

PW, =—3000000 +120000x 6.7101+ 5000x17.8061 x0.8573+ 800000 x 0.4632

-3000000 + 805212 + 76326 + 370560
PW,=-Rs.1747902




image8.jpeg
The equivalent present worth (in Rs.) of Option-3 is obtained as follows:

PW; = - 2700000 - 35000(P/4, 8%, 10) - Py (P/F, 8%, 4) + 140000(P/4, 8%, 10) +
650000(P/F, 8%, 10)

Now in the above expression. Py will be replaced by G (P/G, i, n) i.e. 2000(P/G, 8%, 6).

PW;3 = - 2700000 - 35000(P/4, 8%, 10) - 2000(P/G, 8%, 6) (P/F, 8%, 4) + 140000(P/4,
8%, 10) + 650000(P/F, 8%, 10)

PW; = - 2700000 + (140000 - 35000) (P/A, 8%, 10) - 2000(P/G, 8%, 6) (P/F, 8%, 4) +
650000(P/F, 8%, 10)

Now putting the values of different compound interest factors in the above expression,

the value of PW;is given by:

PW; =—2700000 +105000x 6.7101— 2000 x10.5233 x0.7350+ 650000 x 0.4632

PW;3=-2700000 + 704561 - 15469 + 301080
PW;=-Rs.1709828
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The equivalent present worth of Alternative-1i.e. PJ7; is calculated as follows:

The initial cost. P = Rs.3.00.000 (cash outflow).

Annual operating and maintenance cost. A = Rs.20.000 (cash outflow).

Salvage value, F = Rs.1.25.000 (cash inflow).

PW; =-3.00.000 - 20.000(P/4, i, n) + 1.25.000(P/F, i, n)

PW;=-3.,00.000 - 20.000(P/4, 10%, 5) + 1.25.000(P/F, 10%, 5)

Now putting the mathematical expressions of different compound interest factors (as

mentioned in Module-1) in the above expression for P7; (in Rs.) results in the following:

1+i) -1
PV, = ~3.00.000 - 20.000x Wl =1 s 000x

i1+ (t+i)

(1+0.1) -1 1
PIV, =—3.00.000—20.000 x ————— +1.25.000 X ————

0.1(1+0.1) (1+0.1)

P, =—3.00.000 —20.000 x 3.7908 +1.25.000 x 0.6209
PW;=-3.00.000 -75.816 + 77.613
PW;=-Rs.2,98,203
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Now the equivalent present worth of Alternative-2 ie. P/, (in Rs.) is calculated as
follows:

The initial cost. P =Rs.2,00.000 (cash outflow),

Annual operating and maintenance cost. A = Rs.35.000 (cash outflow).

Salvage value. F = Rs.70.000 (cash inflow).

PW;=-2.00.000 - 35,000(P/4, i, n) + 70.000(P/F, i, n)

PW,=-2.00.000 - 35.000(P/4, 10%, 5) + 70.000(P/F, 10%, 5)

PV, =-2.00,000—35.000 x ey -1 +70.000%
: i(t+i) (1+)"
s
P, =—2.00.000—35.000 x% + 70.000><%
= 0.1(1+0.1) (1+0.1)

P, =—2.00.000 — 35.000 % 3.7908 +70.000 x 0.6209
PW,=-2.,00.000 - 1,32,678 +43.463
PW;

-Rs.2,89,.215
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The equivalent present worth of Alternative-1 is calculated as follows:
PW;=-300000 - 20000(P/4, i, n) + 50000(P/4, i, n) + 125000(P/F, i, n)

PW; =-300000 - 20000(P/4, 10%, 5) + 50000(P/4, 10%, 5)+ 125000(P/F, 10%, 5)
PW;=-300000 + (50000 — 20000) (P/4, 10%, 5) + 125000(P/F, 10%, 5)
PW;=-300000 + 30000(P/4, 10%, 5) + 125000(P/F, 10%, 5)

P, 3000004300005 ) =1 155000x L
i(1+i) (L+i)
. (1+0.1)° -1 1
PIV, =—300000 + 30000 x-————— +125000 x ———
0.1(1+0.1) (1+0.1)

PW; =—300000+ 30000 x 3.7908 +125000 x 0.6209
PW;=-300000 + 113724 + 77613
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Now the equivalent present worth of Alternative-2 i.e. P, (in Rs.) is calculated as
follows:

B 200000 - 35000(P/4, i, n) +45000(P/4, i, n) + T0000(P/F, i, n)

PW;=-200000 - 35000(P/4, 10%, 5) +45000(P/4, 10%, 5) + T0000(P/F, 10%, 5)
200000 + (45000 — 35000) (P/4, 10%, 5) + T0000(P/F, 10%, 5)

PW,=-200000 + 10000(P/4, 10%, 5) + 70000(P/F, 10%, 5)

P, =—200000+10000x - =1, 700001
i(1+i) (1+i)
s
PV, =—-200000+10000x (“071)’51 +70000x #
0.1(1+0.1) (1+0.1)

=—200000+10000 x 3.7908 + 70000 % 0.6209

200000 + 37908 + 43463
Rs.118629





image5.jpeg
Now the equivalent present worth (in Rs.) of Option-1 is calculated as follows:

PW; = - 2500000 - 45000(P/4, i, n) - 3000(P/G, i, n) + 120000(P/4, i, n) + 550000(P/F,

i, n)

PW; = - 2500000 - 45000(P/4, 8%, 10) - 3000(P/G, 8%, 10) + 120000(P/4, 8%, 10) +
550000(P/F, 8%, 10)

PW; =-2500000 + (120000 - 45000) (P/4, 8%, 10) - 3000(P/G, 8%, 10) + 550000(P/F,
8%, 10)

Now putting the values of different compound interest factors (the expressions in terms

of 4’ and %’ already stated in Module-1) in the above expression for PW; results in the

following:

P, =—2500000 +75000 % 6.7101—- 3000 x 25.9768+ 550000 x 0.4632
PW;=-2500000 + 503258 - 77930 + 254760
PW;=-Rs.1819912
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Now the equivalent present worth (in Rs.) of Option-2 is determined as follows:

PW, = - 3000000 - 30000(P/4, 8%, 10) + 150000(P/4, 8%, 10) + Pg (P/F, 8%, 2) +
800000(P/F, 8%, 10)

Now in the above expression. P will be replaced by G (P/G, i, n) i.e. 5000(P/G, 8%, §).




