TIME VALUE OF MONEY

	The recognition of time value of money in financial decision-making is extremely important.  Given the objective of wealth maximisation, much of the subject matter of financial management is future oriented.  A financial decision taken today has implications for a number of years, i.e., it spreads into the future.  For example, firms have to acquire fixed assets for which they have to pay a certain sum of money to the vendors.  The benefits arising out of the acquisition of such assets will be spread over a number of years in the future until the working life of the assets.  On the other hand, funds have to be procured from different sources such as raising of capital through new issues, bank borrowings, term loans from financial institutions, sale of debentures and so on.  These involve a cash inflow at the time; of raising funds as well as an obligation to pay interest/dividend and return the principal in future.  It is on a comparison of the outlays (cash outflows) and the benefits (cash inflows) that financial decisions are made.  For a meaningful comparison, the two variables must be strictly comparable.  One basic requirement of comparability is the incorporation of the time element in the calculations.  In other words, in order to have a logical and meaningful comparison between cash flows that accrue in different time periods it is necessary to convert the sums of money to a common point in time.  
RATIONALE	
	Conceptually, “time value of money” means that the value of a sum of money received today is more than its value received after some time.  Conversely, the sum of money received in future is less valuable than it is today.  In other words, the present worth of a rupee received after some time will be less than a rupee received today.  It can also be referred to as time preference for money. 
	The main reason for time preference for money is to be found in the re-investment opportunities for funds, which are received early.  The funds so invested will earn a rate of return, which will not be possible in case they are received later.  Suppose, Mr.X is given the choice of receiving Rs.1,000 either now or one year later.  His choice would obviously go for the first alternative as he can deposit the amount in his saving bank account with any nationalized bank and can earn a nominal rate of interest, say, 5%.  At the end of the year, the amount will accumulate to Rs.1,050.  In other words, the choice before Mr. X is between Rs.1,050 and Rs.1,000 at the end of the year.  As a rational person, Mr. X should be expected to prefer the larger amount (i.e., Rs.1,050 here).  It may, thus, be seen that future cash flows are less valuable because of the investment opportunities of present cash flows. 
	What applies to an individual applies equally, if not in great measure, to a business firm.  It is because business firms make decisions, which have ramifications extending beyond the period in which they were taken.  Thus, time value money is of crucial significance.  This requires the development of procedures and techniques for evaluating future incomes in terms of the present. 
TECHNIQUES
	There are two techniques for logical and meaningful comparisons between cash flows that result in different time periods.  They are: (i) Compounding, and 
(ii) Discounting.
(1) Compounding
	Interest is compounded when the amount earned on an initial deposit becomes a part of the principal at the end of the first compounding period.  The term principal refers to the amount of money on which interest is received. 


Problem: Mr.X invests in Savings Bank Account Rs.1,000 @ 5% compounded annually. 

End of the I Year Rs.1,000 + [5% of Rs.1,000] Rs.50         = Rs.1,050
End of the II Year Rs.1,050 + [5% of Rs.1,050] Rs. 52.50  = Rs.1,102.50
End of the III Year Rs. 1,152 + 5% of 1102.50] Rs. 55.125 =Rs.1,157.625
	It can be calculated with the following equation.
A = P (1 + i)n   wherein A = Amount at the end
			  P = Principal at the beginning
			  i =  interest rate
			  n = number of years.

i.e., A at the end 1 year = 1,000 (1 + .05) = Rs. 1,050
       A at the end of 2 year = 2050 (1 + .05) = Rs. 1,102.50
      A at the end of 3 year = 1102.50 (1 + .05) = Rs. 1,157.625
	However, the calculations involved will be tedious and time consuming if the number of years involved is large, say, 15 years or 20 years.  In order to simplify the compound interest calculations, compound interest tables for value of (1 + i)n are compiled in Table A-1.
Using Table A-1, we find that the compound factor of Re.1 @ 5% interest rate for 3 years is 1.158.  Multiplying the initial principal by compound factor  we get i.e., 1,000 x 1.158 = Rs. 1,158.
	However, two observations must be taken into consideration.  They are the higher the interest rate, the greater the future sum and the longer the period of time, the higher is the compound interest factor. 
Multiple compounding periods:
	According to the multiple compounding period method interest may be calculated half-yearly, quarterly or even monthly.  In this aspect future value can be calculated as follows: 
FV = P {1+i/m}mxn     where FV = Future value
			P = Principal amount in the beginning of the period
			I = Rate of interest
			m = Number of times per year compounding is made
			n = Number of year

Problem: Mr. Amit deposits of Rs.30,000 for 3 years at 10% interest.  Calculate the maturity value of the deposit (FV) if the interest is compounded half yearly.
Solution: P = 30,000
	  i = 10% i.e., 10/100 = 0.10
	 m = (half yearly) = 2 times
	 n = 3 years

Therefore, FV = 30,000 {1 + 0.05}2 x 3 
			         2
		= 30,000 (1 + 0.05)6 
		= 30,000 (1.3400)
		= Rs. 40,200.

Effective Rate of Interest in case of multi period compounding:
	Under this method when interest is compounded annually the nominal rate of interest the effective rate of interest.  In case of multi period compounding, frequency of interest compounding is more than one year.  The multi period compounding is higher than the given nominal rate.  This is why it is an effective rate of interest. 
	The effective rate of interest can be found by the following formula.
ERI = { 1 + i/m} – 1		Wherein ERI = Effective rate of interest
					  m    =  Frequency of compounding
					  i      = Nominal rate of interest

Problem:  Amit & Co., Ltd., offers 10% rate of interest on deposits.  What is the effective rate of interest if the compounding is done (i) monthly (ii) quarterly and (iii) half yearly?
(i) When compounding is done monthly the ERI shall be:
	ERI = { 1 + i/m}m – 1	
		= {1 + 0.10/12} 12 -1
		= 1.1042 – 1.0000
		= 0.1042, so in percentage, 10.42%
(ii) When compounding is done quarterly, the ERI shall be:
ERI  = {1 + 0.10/4} 4 -1
 		= 1.1038 – 1
		= 0.1038, so in percentage, 20.38%
(iii) When compounding is done half yearly, the ERI shall be: 
ERI = {1 + 0.10/2} 2 -1
	= 1.1025 – 1.000
	=0.1025, so in percentage, 10.25%.

Doubling Period
	Generally financial advisors and investors are very much interested to know the doubling period.  In simple it is the time taken for doubling their investment.  Normally depending upon the rate of interest the doubling period is determined.  The doubling period can be calculated by adopting the following rate of Thumb method, popularly known as rule of 72 and rule of 69.
(i) Rule of 72
According to this rule, Doubling period =
If the rate of interest is 12% the doubling period is 
If the rate of interest is 16% the doubling period is   = 4.5 years
If the doubling period is 6 years the rate of interest is  = 12%

							    		
					

