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2.0 OBJECTIVES 

After studying this unit, you should be able to: 

a explain fi1tul.e value mnd present value concepts; 

e explain compound interest and discount; 

e co~npute future value of a single amoiunt and an annuity; and 

e compute present value of a single amount and an annuity. 

INTRODUCTION 

You must have heard that a rupee today is wort11 more than a rupee tomorrow. Did 
you imagine, why is il so? Let me tel l  you by an example. Anil's grandfather decided 
to gift him rupee one lakh (1,00,000) at the end of five years; and gave hirn a choice of 
having Rs. 75,000 today. Had you been in Anil's place what choice wo~lld you have 
made? Would you have accepted Rs. 1,00,000 after five years or Rs. 75,000 today? 
What do you say? Apparently, Rs. 75,000 today is m~~cln Inore attractive than 
Rs. 1,00,000 after five years because present is certain than future. You could invest 
Rs. 75,000 i n  the inarket and earn return on this ainount. Rs. 1,00,000 at the end of five 
years would have less purchasing power due to inflation, We hope you have got the 
message that a rupee today is worth more than a rupee to~norrow. But the matters 
money are not so simple. The time value of money concepts will unravel the mystery 
of such choices whic11 all of us clo face in our daily life. We 111ay say a good 
understatlding of time value of nloney constitute 90% of finance sense. Itlvestment 
decisions involve cash flow occurring at different points oftime. Therefore, rccognition 
of time value of money is very in~poxtant. In this unit, you will learn about compound 
interest aid discount concepts and how future value of a single mount  and an annuity 
and present value of a single alnount and an annuity is calc~~lated. 



Let 11s start with fi~ture value of a single amount for a single period arid more tlian 
one period. 

Time Value of Money 

FUTURE VALUE OFA SINGLE CASH F'BLIQBW 

Firsl. of al l let 11s explain the meaning of fi~ture value. By fi~ture value (I;\/)  wc 
meail the amount of money an investment will grow to over some period ol'tiriie at 
solne given interest rate. In other words, FLILII~C: value is the casli v;tl~lct oi 'nn 
investnient at sometime in  filtul'e. 

F u t ~ ~ r e  Value of a Single Aniaunr for Sir~glc Pcriotl 

If you deposit Rs. 1000 in a lixed account of your bank at 10% intercst pel. yc;lt; 
how 11iuc1i you will get aftcr one year'? You will gcl Rs. I 100. 'l'liis is cqi~al to 
your principal amount Rs. 1000 and Rs. 100 interest wllicli you li:~vc carncd on it in 
a year. Hence, Rs. 1 100 is the future value o f  Rs. 1000 dcposi~cd (investerl) for 
one year at 10 per ccnt. It Iiieans lliat Rs. 1000 today is worth Rs. I 100 in one 
year given that I0 per cent is tlle interest ~.itlc. 

Thus, if you invest lor one period at all interest rate of i, Y O L I ~  i~lvcst~iic~lt tvi 11 
grow to (I+i) per rupee invested. In tlic above exa~llple, i is 10 pcr c c ~ ~ t .  

Future Value of a Single Amount f i r  more tl~a~n One I'criotl 

Talting the p~.evioi~s example, if you invest the samc allio1l111 li)r IWO years wliiit 
will you have after two years, assuliii~ig tlic illLe~.cst rale rcm;~in the same '? You 
will earn Rs. 11 00 + 10 + Rs. 100 i~iteresl cluring tlic sccond ycnr so you will 1i;lve 
total of Rs. 12 10 (1 100+ 1 10). This is Ilie fi~ture vnluc of Iis. 1000 l i31-  L\vo yc:~rs at 
10 per cent. 

You can notice here that this Rs. 12 10 has four pilrts. First par1 is Ks. 1000 which is 
the principal a~noun~,  second part is Its. 100 as inlcrcst earnecl in first yuar and thircl 
part is another Rs. 100 earned as interest in secolld year. Tlle Sourth iuicl last is Rs. 10 
which is the interest earnecl in second ycar on intcrest paicl in first year Ks. 100 x 10 = 
Rs. 10. So tlie totill interest earned is Its. 2 10. I Ic~~cc,  ilic lilturc valuc is Ks, I?. 10 
(1000+100+1 oo+ 10). 

The process of putting your money and ally ac~um~~lii ted interest on an i~ivcstment 
for more tlian a period, thereby reinvesting the interest is callecl con~pountling. 
Compounding tlie interest metuns earning interest on interest. We can call tlie 
result compound interest. The interest earncd each periocl only on tlie origilial 
principal is called simple interest. 

Future value of a single cash flow can be calculatecl by tlie bllowing k)rniula : 

FV" 
- - future value for n years 

PV - - cash flow 

I - - rate of interest per year 

I1 - - total number of years 



, 
Foundation of Finance 

The above equation in the table is a basic equation in compounding analysis. The ( 1  + i)" 
factor is called the compounding factor or Future Value Interest Factor (FVIF). As the 
calculations become very difficult with increasing number ofyears, the ~ ~ ~ b l i s l ~ c c l  tables. 
called Future value tables are available shon~ingvalue of(l+i)" with different combinations 
o f  i and n.  You would see such tables attached at the end ofthis block of this course and 
can use these tables to find out fi~ture value factor. If you have to find fi~ture v a l ~ ~ e  factor 
at 10% for five years, find the colu~nn that corresponds to I0 percent and then lool< down 
the rows until you come to five years. That is how we found the f u t ~ ~ r e  value Factor 1 .G 1 1 
for the example given below. 

What will be your Rs. 1000 wort11 after five years at 10% ? 

Year 

1 

2 

3 

n- 1 

n 

The total interest earned on Rs. I000 in five years is Rs. 61 I. 

Interest 

PV X i 

PV(I+i) i  

pv( l+i ) ' i  

P V ( I + ~ )  "-2i 

PV ( l+ i )  "'i 

Amount in the beginning of 
tile period 

PV 

PV(1 +i) 

PV( l +i12 

PV (1 +i) 

PV ( ~ + i ) ~ - '  

In five years the total simple interest earned is Rs. 500, i.e., Rs. 100 per year at 10% and 
Rs. 111 (Rs. 61 1-500) is from compounding. Table given below shows the simple interest, 
compound interest and total amount earned each year and at the end of five years. 

Amount at the encl of 
the periocl 

PVI=PV(l + i )  

P V ~ = P V (  l + i ) 

PV?=PV( l + i )' 

P V , ,  I =PV( 1 + i ) "-' 
PV,,=PV( 1 + i ) " 

We have discussed the future v a l ~ ~ e  of a lumpsum (single) amount for number o f  years. 
Now let us calculate future value of multiple cash flows. 

Table 2.1 

Year 

1 

2 

3 

4 

5 

Amount in 
the beginning --- 

Rs. 1000 

Rs. 1100 

Rs. 1210 

Rs. 1331 

Rs. 1464.1 

Simple 
intergt 

100 

100 

100 

100 

100 

500 

interest at the end of year 

0 

10 

2 1 

33.1 

46.4 

110.5 

100 

110 

121 

133.1 

146.4 

610.5 

1100 

1210 

1331 

1464.1 

16 10.5 

lGll 



Let us 
111 one 
end of 

sta1-t with same example. Suppose you deposit Rs. 1000 today in a bank at 10%. Ti111e Virlue of %lone) 

),ear you again deposit Rs. 1000. How m ~ ~ c h  now you have i n  two years? At the 
'the first year yo11 will have Rs. 21 00. i.e., (Rs. 1 I00 + secolid deposit [is. 1000). 

Since you have left this deposit for another year at lo%, Therefore at the end of 
second year you will have Rs. 2 100 x 1 .10 = Rs. 23 1 0.00 

Let 11s illustrate it with help of agrapli, also called time line 

I 
I I Yca r 

Cash tlows 1000 1000 

2) Future value 

0 1 2 

m I Year 

This is one way of fincling out fi~turc value of two deposits of lis. 1000. 'fhere is 
another method. The first Rs. 1000 is deposited for two years at I O%, tliererore, its 
fi~tiire value is Rs. 1000 x 1.102 = I000 x 1.2 100 = Rs. 12 10 

The second Iis. 1000 is deposited for olie year at 10%, so its f11t~11.c value is Rs. I000 x 
l . lO=Rs. I100 

The total value is = 12.1 0 + 1 I00 = Rs. 23 1 0 

So there are two ways to calculate fi~turc value for n~ultiplc c;rsh Ilows. 

1 ) Compoi~~icl the acci~rni~lated balance forward one year at a ti~iic. 

2) Calculate tlie future value of each cash flo~v first and then add thc~n. 

Both methods will give you the same answer. Yo11 can use anyone oi'tlicm. 

Effect of Co~npouncling 

You may remember tlie example of Anil in tllc very beginning. Suppose his great grand 
father had invesled Rs. 100 for 60 years ago at 10% i~itercst rate. Ilow much it would 
have grown till today? Let us find out tlie li~ture value Factor. 

FVIF = ( 1  + . l)""= l . l f iO =304.48 



I;ountlatior~ of Finance In  this case sitllple interest is Rs. 600 where as the balance Rs. 29,848 (30,448-600) is 
from compounding. Therefore, the effect of compoundi~lg is great over long periods as 
conipared to short periods 

2.3 FUTURE VALUE OF AN ANNUITY 
An annuity is a series of payments (or receipts) of l?xed amount e.g., payment of 
prcmiu~n i l l  case of life policy and home loans etc. Annuity may be of two types : 
( n )  regular or orclinary annuity, and (b) annuity clue. In case of' regular annuity the 
pay~nenl or receipt oceul-s at the end of each period. If the pay~nent or receipt occur5 
at the beginning of  each periotl it is called annuity due. 

Future Value of Regular ( o r d i ~ ~ a r y )  Annuity 

The compound value ofan annuity is the total amount otie ~vo~rlcl have at the end ofthe 
annuity pel-iotl if tlie amount is illvested at a certain rate of interest and is I~cld to the etid 
o f  the a n n ~ ~ i t y  period. A promisc to pay Rs. 1000 a year for 5 years is a 5 year annuity. 

1llust1.atioa 1 : if you deposit Rs. 5000 at tlie end of every year in a bank 1'01. 5 ycnrs 
atid the bank is paying 10% interest, the future value ol'this annuity will be Rs. 30,525.5. 

lis.5000(1.1 O)4-~-Rs.5,000(1. 1 0)3+Rs,5000(1. 1 O)2+R~.5000( 1 . 1  O)+Iis.5,000 

Or  

Rs.5000 (1.464 1 )+l<s.5,000(1.33 1 O)+Rs.5000(1.21 OO)+Rs.5,000(1.1 O)+lis.5,000 

= Rs. 30,525.5 

I The above procedure can be expressed as given below : 

I Future Vali~e of An Annuity 

A = Periodic cash flow 

n = Number of years 

Taking the figures from illustration 1 

FVA = 5000 x 0.6105 

0 .10  

FVA = Rs. 30,525 

In the formula + " - is called frlt~lre value interest factor of  an annaity. You 
i 

call find out the FVIFA fio111 the table, see tlie table for 10% for 5 years it is 6.1 05. 



Yo11 can clirectly ~ i i~~ l t i p ly  5000 by 6.105 and will get Rs. 30525 asfi~ture valuc ofannuity. Time Vi~lue of Money 

Illustl-ation 2: A person plans to contribute Rs. 2,000 every yearto a. retirement account 
wIiicIi is paying 8% interest. Ifthe person retires in 30 years, what is the f ~ ~ t ~ l r e  value of 
.this amount? 

FVA = A [ ( l + i ) " -  ~ / i ]  

You can also directly find out S~~turc  value interest faclor. for an annuity (FVIFA) at 8% 
for 30 years from tlie fi~ture value annuity table, il is 1 13.28 

Fu~ure value of annuity is = 2,000 x 1 13.28 = Rs. 2,26560 

Finding the interest rate (i) 

Illustration 3 : Suppose you receive a 1~1mps~11n of Rs. 94,000 at Llie elid of 8 years after 
paying annuity Rs. 8,000 for 8 years. What is the implicit rate (i) in this '? 

First of all find FVIFAiI, 

96,000 
FVIFAi. = = 12 

Loolc at tlie future value annuity table and sec tlic row corresponding to 8 years until 
we find value close to 12, it is 12.300 and is below the column of 12%. I-lence intercst 
rate is below 12 per cent. 

Finding tile Al~nual Annuity 

Now, take an esa~nple  where the total annuity filturc value (received or paid), rate 
of interest and tlie pel-iotl is known. You are rcquired to find tlie amount of atinual 
annuity. IHow much you slioulcl deposit in a bank annually so that you get 
Rs. 1,50,000 at the end of I0 years at 10% rate oS inleresl? 

I Annual Ann~~ity = 1,50,000 x 
F"IF*,n,,n 

= Rs. 1,50,000 x 
1 

15.937 
= Rs. 9,412.05 

So you should deposit Rs. 9,412.05 in a banlc every year for 10 years in order to get 
Rs. 1,50,000 at the end of 10 years. 

Note: The FVIFAlll is called sinking fund Sactol; when used ns a denominator. 

Illustration 4: How I I ~ L I C ~  a persoli shoi~ld save ann~~a l ly  to accumulate Rs. 1,00,000 
for his claugliter's ruarriage by tlie end of 10 years, at the interesl rate of 8%. 

1 
Annual Annuity = 1,00,000 x 

FVIFA,,, 

Annual A n ~ l ~ ~ i t y  = 1,00,000 x 4.487 

= Rs. 6,903 

A person should save Rs. 6,903 annually for 10 years to get Rs. 1,00,000. 



Future Value of A ~ ~ n u i t y  Due 

An annuity for ~vl~ich the cash flows occur at the beginning of each period is called, 
annuity due. Lease a~id installment are tlie example of annuity due. 

To cornpute annuity due. tlie methods used in calculating ordinary annuity with some 
clianges wi I I be applied. 

Let us s.ta1.t witli the calculation for tlie future value of a Rs. 1,000 ordinary annuity 
for 3 years at 8 percent and compare it witli that of the future value of a Rs. 1,000 
annuity due for 3 yetirs at 8 per cent. Note that the casli flows for the ordinary 
annuity occur at the end of periods 1,2, and 3, while those for tlie annuity due occur 
at tlie beginning ofperiods 2, 3 and 4. Therefol-e, tlie difference between tlie f i~tl~re 
value of an ordinary annuity and annuity duc is the point at which the future value 
(FV) is calculated. For an ordinary annuity. FV is calculated as of the last casli 
flow. while for an annuity due, FV is calculated as of one period after tlie last cash 
flow. 

T i e  fi~ture value of tlie 3 year annuity due is si~nply equal to the Future value of a 
3 year ordinary annuity compoundecl for one more period. The future value of an 
annuity due is determined as 

FVAD,= ordina~y anrluity future value x (It-i) 

Elid of Year 

Ordinary 
annuity I I I 

Rs. 1,000 Rs. 1,000 Rs. 1,000 

Future value of an ordinary annuity at 8% for 3 years, is Rs. 3246 

Annuity 
due 

Rs. 1,000 Rs. 1,000 Rs. 1,000 

I 1,080 L+ 1,166 

(Rs. 1,000) (FVIFA 8% 3)  (Rs. 1.08) = (Rs. 3,246) (1.08) = Rs. 3,506 

Future value of an annuity due of 8% for 3 years (FVAD,). = Rs. 3,506 



Check Your Progress A 

1 )  What do you rnean by F~rture value? 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

2) What is compounding? 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

............................................................................................................................... 

3) What is the difference between regular annuity and annuity due? 

4) You have deposited Rs. 10,000 in a fixed deposit in a bank at 6% rate of 
interest. How much will you get after 5 years? 

5) How much Rakesh will get aner 12 years if lie deposits Rs.2,500 toclay in a fixed 
disposit at 1 O%? 

Tinie Value of Money 



Foundation of F i ~ ~ n n c e  
2.4 PRESENT VALUE OF A SINGLE CASH FLOW 

Yo11 have seen that tlie future value of Re. 1 for one year at 10% is Rs. 1 . lo .  Now, we 
put a question in  a different way. How much you have to invest today at 10% to get 
Re. I in one year? You know tlie future value here is Re. 1, but what is tlie present value 
of Re. I? You need Re. 1 at the end of the year, the present value will be: 

I 

i YOU know that PV ( I  + i)" = FV, 

I ; Present value of r.e 1 is Re. 909. Let us see tlie disco~~nt factor liere 

= FV, 
(1 + i)" 

1 
In this eql~ation - is the present value interest factor or discount factor 

(l+i) " 

Suppose you want to earn Rs. 1500 in three years at 7% rate of interest. How much 
should you invest today to get Rs. 1,500 in  three years? 

Present value is just the opposite of fi~t~lr-e value. In future value we do co~npounding 
of money. In present value concept we discount back to the present. Tlie process of 
reducing future incoine pay~nelits to their present value is called discounting. Tlie 
value today of the sum received in the future is called its present value. ITyou want to 
know PV of Rs. 500 in one year at 8%, then: 

PV x 1.08 = Rs. 500 

1 
PV = 500'x - - - Rs. 462.5 

1.08 

You need not do much calculations. Present Value Tables help you in finding out 
present value of cash flow. These tables are given at tlie end of this block. Just 
multiply the present value interest factor by tlie amount. So, Rs.500 x 0.925 = 

Rs. 462.5. (See P.V. factor at 8% for one year i n  present value table, it is 0.925). 



2.5 PRESENT VALUE OF SERIES OF CASH 
Tilne V;~luc of Money 

FLOWS 
- - 

Tlie series of cash flows may be 

a) Even series of cash flows i.e., annuity 

b) Uneven series of cash flows 

As you lcnow in tlie equation !.lie I/(l+i)" is called discount factor or prcsc~lt vitlue 
factor and tlie rate used is called discount rate. Tlie technicluc ofcalculnti~lg the 
present value of a future casli flow is called 'Discounted Cash Flow (DC1:)' valuation. 

2.5.1 Present Value of an Annuity 

You want to have Rs. 800 at tlie elid of each of three years. Ifthe tliscount rate is 10%. 
What tlie present value of Rs.2,400? 

There are two methods to find out present value. 

Under first method the present value 01' an ann~tity is tlie SLIM oftlic prescnt villl~es ofall 
the inflows of this annuity. 11 can be expressed as follows: 

= Rs. 800 x 0.9091 + Rs. 800 x 0.8264 +.Rs. 800 x 0.75 13 

= Rs. 727.28 + 66 1.12 + 60 1.04 = Rs. 1989.44 

Tlie above call be arrived by tlie fotmula 

A A A A A 
or PVA = - -k - +-  + --- +-  

(l+i) (l+i)2 (l+i)3 (1 +;)I)- I 
4- (GI, 

( 1 +i)ll-.l 
PVA = A 

i (l+i)" 

1 (~+i) l ) -~  1 
I- I is present value interest hctor for a~ili~tily (PVIFAIII) 1 i (l+i)Il ) 

A = annuity allioulit 

I = discou~lt rate 

11 = tiumber of years 

PVA = preselitvalueof annuity 

Alternate Method 

Instead of calculati~ig present value for each year we cat1 multiply annuily amount by 
annuity present value interest factor. See a~~nui ly  P.V. i~itercsl hctor table, it is 2.48685 
at 10% for 3 years. So Rs. 800 x 2.48685 = Rs. 1989.44 is the present value of an 
an IIU ity. 

Note: If present value annuity table is not available t l ~ c  PVIFA call be calculated as 
follows:- 



Fu~~ndntiori of Finance 1 1 
- Present value interest factor = - - - 

(1.1)3 1.33 1 

Present value interest 
- 1 - P.V. factor 

factor for annuity - 
I 

2.5.2 Present Value of Uneven Cash Flaws 

You lnay often get uneven cash flow streams. The example is dividend on cquity s1ia1.e~. 

Illustration 5 : Aman makes an investment in  a mutual fund which promises following 
cash flows for five years. The disco~~nt rate is 10%. Find the present value. 

Year Cash flow (Rs.) 

1 1,000 

2 2,000 

3 2,000 

4 3,000 

5 3,000 

First, see present value table to thd present value factor. 

Year Cash flows P.V. factor P.V. of each 
(Rs.) cash flow (Rs.) 

Total P.V. Rs. 7,976.2 

Perpetuities: When the cash flow is for an indefinite period, it is called a perpet~~ity or 
CONSOLS. It is a special type of annuity. Its present value can be found by dividing 
cash flow by discount rate (Cash flow1 Disco~int rate). For example, ifyo11 get an offer of 
a perpetual cash flow of Rs 1000 every year and return required is 16%. The value of 
the perp12t~tuity will be: 

1000 
= Rs. 6250 

0.16 

It means if Rs, 6250 is invested at 16% rate of interest, it would provide a yearly 
income of Rs. 1,000 every year. 



Present vrrlire of an atntzuity due Time Vfiluc of Money 

Let us see how the present value of an annuity due can be calculated. We will calculate 
both the present value of n Rs. 1,000 ordinary annuity at 8 per cent for 3 years (PVA3), 
as well as the present value of Rs. 1,000 annity due at 8 per cent for 3 years (PVAD). 

'I'he present value of a 3 year annuity due is equal to the present value of a 2 year 
ordinary annuity plus one 11011-discounted periodic receipt or payment. In other words 
first ca lc~~la te  the present value of annuity for 2 year and add back the amount ofannuity 
to that amount. It can be calculated as given below: 

PVADn = A (PVlFAi ,,-,+ 1 )  

You c o ~ ~ l d  see the present value of an annuity due as the present value of an ordinary 
annuity that had been brought back one period too far. That is, you want the present value 
one period later than the ordinary annuity value and then compou~id it one period forward. 
The ~formula for campiiting PVADn is: 

PVAD,, = Ordinary annuity present value x ( l+i)  

End of Year 

Rs. 2.577 = (Rs. 1,000) (PVIFA,, ,) = (Rs. 1,000) (2.577) 

Ordinary O 1 2 3 4 
annuity I I I 

Rs. 1,000 Rs. 1,000 Rs. 1,000 

926 1 

Rs. 1,000 Rs. 1,000 Rs. 1,000 

I 

Annuity O 1 2 4 

857 +------- - 
Rs. 2783 = (1 000) (PVIFA,,, ,+I) 

(1.08) (Rs. 1,000) (PVIFA8%, 3) = Rs. (2783) = (Rs. 1,000) (PVIFAp,,/,, P I )  

( 1  .O8) (Rs. 1,000) (2.577) = Rs. 2,783 = (Rs. 1.000) (2.783) 

due 

You notice here that above formula is used for calculating fulure and prsent value of 
annuity due. 

I - I 

So two steps are involved Ilere. 

i) Calculate the fiiture/present value of annuity and . 

ii) Multiply your figure by (l+i) 



. ! 

I 
i 

Foundation o f  Finance Finding Discount Rate, Annual Payments 
Discount Rate 
For a single period you can find tlie rate by using PV equation. Suppose you invest 
Rs. 1,200 and after one year you get Rs. 1,320. Using PV equation you get: 

1320 
Rs. 1200 = --- 

( I +  ill 
1320 

l + i  = - = [ . l o  
1200 

i = 10% 
Suppose you want Rs. 1,200 to double in 8 years. At what rate should yoit invest? 

Rs. 2,400 
( 1  + ilx = = 2 

Rs. 1,200 

To find the rate use future value table. The future value factor after 8 years is equal to 
2. If you look the line corresponding to 8 periods in the Table, the future value factor 
1.99256 (roilnd of 2) cot-responds to 9% . Therefore tlie interest rate is 9%. 

Note:-A rule called 'Rule 72'can be ilsed where the ariiount is to be doubled. The rule is 
77, 

divide 72 by interest rate. If interest ]-ate is 9% tlie doubling period will be - = 8 years. 
9 

This rille can be used in the 5% to 20% range. For exalnple for interest rate of 6% the 
doilbling period is about 72 + 6 = 12 years. Another rule of thumb to calculate accilrate 
doubling period is called Rule of 69. Fortnula is 0.35 + 69finterest sate. Take interest 
rate 9% atid 12% from the example the doubling period will be 0.35 + 6919 = 8.01 
years atid 0.35 + 6911 2 + = 6.1 years respeclively. 

In case of an annuity, the rate can be known with the help oFUPresenl value of an 
annuity" Table. Suppose a mutual fi111d offers pay yoit to Rs. 30,000 for 8 years, if you 
pay now Rs. 1,50,000. It means PV = 1,50,000, cash flow Rs. 30,000 ancl period is 
8 years. In the table find tlie Factor 5 (1,50,000/30,000) in line of 8 years. It is 
about 12%. 

In case of uneven series, tlie table can't be used. The rate is found by 'Trial and Error' 
method. Collsider the following esample : 

Year Cash flows PV 

1 .  Rs. 10,000 Rs. 50,000 

2. Rs. 20,000 

3. Rs. 40,000 

Steps 

1) Assume two different rates 

2) Find the present values at these two assumed rates 

3) Compare these present values with PV as given and make approximation. 

a) Let us assume 20% and 15%. 

b) The PV at 20% = Rs. 45,330 and at 15% = Rs. 50,140. Since PV given is 
Rs. 50,000 so approxi~nately rate is 15%. 

The annual payment 
Suppose you need a loan of Rs. 5C,000 at the interest rate of 15%, and you want to repay 
your loan in six annual installment. What will be the annual payment? 

1 - (present value factor) 
Present value of Annuity = Annual Annuity X 

I 



Time Value of Money 

50,000 = Annual Annuity x - .15 

1- .432 
50,000 = Annual Annuity x 

.15 

Annual Annuity = 50,000 / 3.786 

Annual Annuity = Rs. 13206 

You will have to pay Rs. 13,206 each for 6 years. 

Check Your Progress B 

1) Tick the correct Statement. 

a) Discount factor is rate of discount to calculate future value. 

b) Coinpounding is the process of calculating interest on principal. 

c) Dividend on preference shares is a perpetuity. 

d) Annuity is the same amount received every year. 

e) Rule of "72" can be applied every where. 

2) What is the present value of a perpetuity? 

2.6 LET US SUM UP 
The coilcept oftiine value of inoney refers to the fact that nloney say Re. 1 received 
today is different in its worth from Re. 1 received at any time in future. In other words 
money received in future is less valueable than the money received today. The time 
value of money helps in converting the different rupee amounts arising at different 
points oftime into equivalent values of a particular point oftime. These equivalent 
values can be expressed as future values or as present values, By compounding 
technique the present value can be converted into a f~iilture value and by discounting 
method future value can be converted to present value. For this we make use of rate 
of interest or discount factor. Both can be calculated for a single amount and an 
antuity. 

2.7 KEYWORDS 
Annuity : It is a series of equal future cash flows periodically. 

Annuity due : An annuity for which the cash flows occur at the beginning of 
the period. 

Compounding : The process of reinvesting principal and interest to earn 
interest for another period 



I 
Foundation of Finance Compound Interest : Interest earned on both the principal and the interesl 

reinvested from prior periods. 

Discount Factor : The rate of interest or cut off rate irsed to h i d  the present 
or Rate value of f i~ t i~ re  a~noilnt. 

Future Value : The amount an investment is worth after a period. 

Perpetuity : The cash flows of an annuity is for an indefinite pel-iod. It is 
also called CONSOLS. 

Present Value : The current value of firture cash flows discounted at thc 
discount rate. 

I 
1 Simple Interest : The interest carned on original principal amount. 
? 

2.8 ANSWERS TO CI-IECM YOUR PROGRESS 

B 1) (a) False (b) False (c) True (d) True (e) False 

INAE QUESTIONS / lEXERClSES 

1) Explain "Time Value of Money". What is the role of intereit rate it1 i t  ? 

2) A person deposits Rs. I000 today, Ks. 2000 i n  two years and Ks. 5000 in five 
years. He withdraws Rs. 1500 in three year and Rs. 1000 in seven years. I-low 
 nus st he will have after 8 years if interest relate is 79'0'1 What is the present value 
of these cash flows'? 

3) If a deposit of Rs. 3000 is made today and the interest rcccived is 10% yearly, 
how much the deposit will grow after 7 years and 1 1 years1? 

4) You want to accu~liulate Ks. 20,000 by the end of I0 years. 'The d i s c o ~ ~ ~ l t  ~xfc  is 
12%. How much should you have annually? 

5) Find the presentvalue of following cash follows, assuming 5% intcrcst rate. 

Year cash flows 

Rs. 1000 

Rs. 2000 

Rs. 3000 

Rs 4000 

Rs. 5000 




