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Equation 5

In the equation 3 the accumulated amount f, a 
single sum, may be converted into the 
present worth by  multiplying the present 
worth single sum factor, thus

p =((1+i)n-1)A        ( 1)
i (1+i)n

p =A ((1+i)n-1) 
i (1+i)n

Other equation will get by taking the reciprocal of 
these equations



Transportation systems Engineering, IIT Bombay 32



Transportation systems Engineering, IIT Bombay 33

The future worth of Rest 1,00,000 at the end of 20 years invested at a 
compound rate of interest of 12% per annum

CA( 12%, 20 years) = 9.6463
Future worth = 100000 * 9.6463 

= 964630.

Present worth of a sum of Rs. 75,000 at the end of 10 years when the discount 
rate is 10 percent per annum

PW(10%, 10 years) = 0.3855
Present worth = 75000*0.3855 =28,912.50

Annual cost of maintenance of a new road thrown open to traffic is Rs. 
15,00,000. What is the future worth of this expenditure at the end of 10 years 
when the rate of interest is 15% per annum

Examples for Compound Interest Equations
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SCA(15%, 10 years) = 20.3037
Future worth at the end of 10 years = 15,00,000 * 20.3037

= 304,55,550

A major rehabilitation of a pavement will be done 10 years from hence 
at a cost of Rs. 100 lakhs. What should be the series of uniform annual 
payments that must be set apart to accumulate this amount, if the 
interest rate is 9% per annum

SF( 9%, 10 years) = 0.0658
Amount of uniform annual payment = 0.0658 * 100 lakhs

= 6.58 lakhs
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Annual maintenance cost of a major bridge is 
Rs. 10,000. what is the present worth of this 
cost incurred for 10 years after the opening of 
the bridge? The discount rate may be taken as 
12% per annum

SPW(12%, 10 years) = 5.6502
Present worth = 10,000* 5.6502

= 56,502
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The cost of construction of a new facility is Rs.100 
crores at current price, and is met with by raising a 
loan. What is the annual payment of equal amount for 
20 years to repay the loan, if the rate of interest is 
10% per annum?

CR(10%,20) = 0.1175
Equal annual payment to repay the loan

= 0.1175 * 100 crores
= 11.75 crores



Transportation systems Engineering, IIT Bombay 37

Methods of Economic Evaluation
Equivalent Uniform Annual Cost 
Method (EUAC)
Present Worth Of Cost Method 

(PWOC)
Equivalent Uniform Annual Net 
Return Method (EUANR)
Net Present Value Method (NPV)
Benefit / Cost Ratio Method (B/C) 
Internal Rate Of Return Method
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Equivalent Uniform Annual Cost 
Method (EUAC)

The equivalent uniform annual cost method 
combines all investment costs and all annual 
expenses into one single annual sum that is 
equivalent to all disbursements during the 
analysis period if spread uniformly over the 
period. 
When more than one alternative is being 
examined the one with the lowest EUAC is most 
economical. 
The present worth of this equivalent annual cost 
will give the same answer as obtained by the 
present worth of costs method.
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EUAC  = -I(CR-i-n) + T(SF-i-n) – K - U

EUAC  = -I(CR-i-n) + T(SF-i-n) – K -

Gk(GUS-i-n)- UE
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Present Worth Of Cost Method 
(PWOC)

Present worth of cost method combines all 
investment cost and all annual expenses into 
a single present-worth sum, which represent 
the sum necessary at the time zero to finance 
the total disbursement over the analysis 
period. 

This present sum when multiplied by capital 
recovery factor will give the equivalent 
uniform annual cost obtained by EUAC
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PWOC = -I + T(PW-i-n) - K(SPW-i-n )

- U(SPW-i-n)

PWOC = -I +T (PW-i-n) - K(EPW-i-n )

- U(EPW-i-n)
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Equivalent Uniform Annual 
Net Return Method (EUANR)

This method is EUAC plus inclusion of an 
income factor or benefit factor. 
The answer indicates the amount by 
which equivalent uniform annual income 
exceed the EUAC.
The alternative having the greatest 
equivalent uniform cost net return of the 
one of greatest economy.
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EUANR  = -I(CR-i-n) + T(SF-i-n) -

K+R

EUAC    = -I(CR-i-n)+T(SF-i-n)-K -

Gk(GUS-i-n)+RG
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Net Present Value Method 
(NPV)

In this method the stream of costs/ benefits 
associated with the project over an extended 
period of time is calculated and is discounted 
at a selected discount rate to give the present 
value.
Benefits are treated as positive and cost as 
negative and the summation gives the net 
present value (NPV).
Any project with positive NPV is treated as 
acceptable.
In comparing more than one project, a project 
with higher NPV should be accepted.
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NPV= -I + T(PW-i-n) - K(SPW-i-n) + 

R(SPW-i-n)

NPV = -I + T(PW-i-n) - K(SPW-i-n ) -

Gk(GUS-i-n)+R(EPW-i-n)
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Project
------------------------------------------------------------------------

I             II              III             IV
------------------------------------------------------------------------
NPB (#1000)      22759       25390         25856    26606
NPC (#1000)      20643       21958         21958    21958   
NPV (#1000)        2117         3432          3899      4649

Ranking                    4              3                 2   1
---------------------------------------------------------------------------------------
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1. Project IV will have the greatest excess of 
benefits  over costs

2. Project II has a greater excess than I, since the 
benefits last longer

3. Project IV’s excess is more than project III’s 
because the benefits come earlier in time.

If the NPV of a project turns out negative, this 
would mean that discounted costs exceeded 
benefits, and thus the project should not be 
undertaken.
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Benefit / Cost Ratio Method 
(B/C) 

In this method all costs and benefits are 
discounted to their present worth and the 
ratio of benefit to cost is calculated. 
Negative flows are considered as costs and 
positive flows are benefits.
If the B/C ratio is more than one the project is 
worth undertaking.
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-(UGP-UGB)-(KGP-KGB)
B/C = -(IP-IB) (CR-i-n)+(TP-TB)(SF-i-n)

-(UGP-UGB) - (KGP-KGB)
B/C = -(IP-IB) + (TP-TB) (PW-i-n)
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Project
-------------------------------------------------------------

I              II               III             IV
-------------------------------------------------------------
BCR           1.10          1.16           1.18           1.21 

Ranking        4              3                 2               1
-------------------------------------------------------------


