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1 0 .  INTRODUCTION 

Most business ventures involve utilisation of other people's money. The proper sourcing 
of funds and the optimum utilisation of the funds, so raised play important role in the 
successful conduct of financial management. The main problem in financial management 
is &at the funds are raised at different points of time and are employed into the business 
at different points of time. Matching the timings of rise of funds and the employment of  
funds arid optililizing tlle time related costs are very crucial for the success of a finance 
manager. In this context 'time value of money' becomes important. 

Objectives 
After studying this unit, you should be able to 

indicate the relevance of time value co~icept, 

know about capital and money markets, 

analyse reasons for having interest, 

use the interest rate formulae and acquaint yourself with the applicability 
aspects of time value concepts, and 

work out problems involving tinie value of money concepts and use the tinle 
value tables. 

10.2 RELEVANCE OF THE CONCEPT 

The time value concept of money assumes inlportance because of the fact that future is 
always associated with uncertainty. A rupee in 11:uid today is valued higher than the one 
rupee that is expecting to be recovered tomorrow. The fr>llowing are points that come in 
support of tlle fact that the concept of time value of money is quite relevant in any area of 
decision making : 

(a) The purchasing power of lnoney over period of tinw goes down in real times. 
That means, though numerically the same, the purchasing power of one rupee 
today is considered to be high econoillically than its value as on a future date. 

(b) Individuals prefer present consumption to future consuiilption. This is because 
of the risk and  uncertainty associated with future. 



(c) There is always related costs in any investinent. These costs tend to bring down 
future valut: of money. 

(d)  In fin,uicli,l ~niinagrlfir~~!, 1r:osr .)t thc problems involve cost-flow: orcuralag at , 

differpit points c>f time. For evaluation and comparison on an unitorill basis. the 
concept of time value of rnoney is used. 

(e) The concept i s  also impo:tmt for purpose of valuation of shares a~ld  firms. 

FOI uudt'rstandil~g tl'rl: corictpt ~ ) f  time \:"iue :>i' money, an insight into the finaricial 
mxkeis is quite important. fin:u~c:al marker is n placch where money is traded. Just take 
any iitl~er market, there are buvers and sellers in the segment of market too. The buyers of 
nloney or funds are people/entreprt:laeurs/ind~lsuialists who have viable projects with 
the111 and L V ~ O  are looking out fo r  sources of finance. The sellers of the money are people 
who have surplus nlcney/fi:nds a1:d who are rearlv to lend the sane  on agreed cerms. ?he 
agreed terms mcwtly centre around the interest and principal repayment schedule. Since 
the borri)wi~lg,\ 2nd repaylllents take piace aL different points of time the ii~lerest factor 
plays a vcry import;unt role. 

Tlle fina~lcial miirkets call he hr\)adty classified inltci rwo categories, ;.e. ths ;ilpiial/ 
investment nrikets iuncl 111one'y markets. Though a clear distinction between the two is 
not alu ays ::lea; oecaias~: c,t (.,verlal:~iilps it is th.: ?.~;ng,il; zf lime which distinguishes the 
two. Markets when funds are borrowedlloaned for a year or less are referred to as money 
markets. Capital markets sncc)inpass lorrgcr term itbiigdtions. 

Capital marbets ch.,i; i : ~  1l:e t,ll(rwing types of sccuritics : 

* Cotporiite securities 

* Cinver~~rne~it of India hands 

* Slate and Ioial bonds 

* Mortgages 

Money Markets 

Money rndiket~: whicli are descnbec! ar cc:lucs of .;llc>rt term icilds incl~~iie the following 
nlaloi r\egln2lits . 

* Treasury bills 

* Colrunc;cial hank loru~s 

* Cou~uercinl papers 

-- 
4 INTEREST FACTOR 

Interes: is onc .)t tilt m , s %  Ii:lp<)rtait ir? the pertio~i of finmcidl nrx~apement. Intcresl has 
become relevant because of time value of monzy. Interest is supposed to be the bridging 
concept in t i~ne  value o t  lnc>nley. illteresc 1s clctlned as the rental charged tor the use vt 
borrowed money. Without apply~ng colacept ot mterest, d e c ~ s i o ~ ~  rrrakrng lor Srrlarrcial 
ma~agement will be ~rreleviint. 

10.4.1 Reas~nr for Kaving Interest 
The two priinxy rc;racial.; t\jr hrvillg interest 3K12 ;IS foliolr~s : 

tt:e opportuuity to irlvest n~ol:ey, and 

the desire to spcnd it. 



:v!oilry hils an opportunity cost.. Whet] we are invcstinp money for a future period we 
alwzy,: s?r:rific.r t!?? prcscnt cco~~:rn~t.icvl Furtl:cr. we alwoys anticipate that the value of 
any investment after a planned holding period to be higher than tlie original investnicnt. 
Unless the concept o f  inaeresi is appheci, it inay not be possible to realise the objeclivc. 

10.4.2 Parties Point sf View 
111 ;my financial market there are two parties, viz. borrowers and lenders. From borrowers 
points of view, interest is justified as thzrt: is opportunity tci'invest borrowed money at 
higher rate than the rate paid for its use. From lelider's point of view, il~terest represents 
his compensation for not being able tn spend his money elsewhere. 

I 
t 10.4.3 Interest Rate 

Regardl:<s <)t :be ~ y p c  of lcalrs in \  n:~ed ivterest rate is a function of the supply and its 
demand tor nioneq. Short tcrm il.t;r't:st raks :rrc ~ctcri.i!ncd 3y currellt supply arid 
L'elnan!? fzc!ir:s. Long term interest rates are detcrmined by the antictpated supply and 
demand rc31aticnshins over the life of the interest bcar~ns szcuriry. Wheu tulicls are in 
short s:~pply relative to demand, short term interest rate can hr expectcd to rise. When 
short rerm later go up, long term rate cannot 11r:lp the atfected. 

Lwei of interest rates has a significant impact on the rintjo~~s c.r:onomy. The changes on 
interest rates cause money shift ficm one financial marke! to afiotimer. T i e  ~rrost important 
factor from business vie1vpoint is the ease with which 1o:ig term capital projects calm be 
finhnced. 

10.4.4 Interest Calculations 
The amount of interest associated with any type of financial transaction car] bc c;alculatecl 
by using six standard formulae. They are discussed in the ensuing paragraphs. 

(i) Single Payment (Compound) among Factor 

This is the basic formula in the concept of time value ot money. Tiiis is thc future 
amount of 'S' that some preserit amount 'P'  will accumulate in 'n' years at i 
percent Interest rate. The fornmula is as follows : 

The same is illustrated by means of some examples 

Example 1 

A present value of Rs. 1000 aL an annual interest rate of 10%1 over a period of 
10 years will accumulate as 

S = 1 0 0  (1 + 10)"' = Rs. 2593.70 

Thus, a present value of Rs. 1000 at ,an amunl interest rate of 10%. over a period 
of 10 years will have a compounded value of Rs. 2593.70. 

Example 2 

A sum of Rs. 5000 at an annual interest rate of 20% over a periocl of 8 years 
will have a compounded value of Rs. 21499. 

(ii) Sing!e Paynler~t Present Value Factor 

This factor is the amount 'P' that a future amount S recoverable in 'n' years is now 
worth with interest at 'i' percent. This is the reciprocal of case (i). TI]? formula is 

p = .$ 
(1 + i)" ) 

Example i 

The present value of 5000 recoverable al the elid of the 5th yeiir, at an armual 
interest rate of 10% will be Rs. 3 104.61 . 

Example 2 
The present value o i  Rs. 1000 recoverable at the end of the 8th year at an arl~lual 
Interest rate of 20% will be Rs. 232.60. 



Managerial Control (iii) Annually Compound Amount Factor 
Strategies 

This is the amount S that an equal payment R will accumulate to on 'n' years at ' i '  
percent interest. The forniula is 

( 1  + i)" - 1 .=.I 1 
Example 1 

An equal :uulud payment made at the end of each year of Rs. 1000 at a1 annual 
interest rate of 20% will accumulate at'the end of the 10th year to Rh. 25958. 

Example 2 

An equal 'annual payment made at the end of each year of Rs. 5000 at an annual 
interest rate of 10% will accuniulate at the end of the 20th year to Rs. 286375. 

(iv) Sinking Fund Factor 

This factor is the equal amount 'R' that must be invested at ' i '  percent in order to 
accuniulate to some specified future aniount 's' over a period of ' n '  ycars. This is 
the reciprocal of case (iii). The formula is 

Example 1 

To obtain an accumulated anlount of Rs. 100000 over a period of 10 years at 
annual interest rate of 10% an equal amount of Rs. 6274.71 should he invested 
at the end of each year. 

Example 2 

To obtain an accumulated amount of Rs. 500000 over a period of 5 years at an 
rumual interest rate of 18% an equal amount of Rs. 90018 should be invested at 
the end of each year. 

(v) Capital Recovery Factor 

This 1s the annual payment 'R' required to amortize or completely pay off, some 
present amount 'P' over 'n' year at ' i '  per cent interest. The capital recovery 
factors is equal to the sinking fund further plus the interest rate. The formula is 

i (1 + i)" 

( 1  + iIn - 1 

Example 1 

The annual amount required to pay off a present amount of Rs. 500000 over 5 
years at 20% interest rate is Rs. 1,67,189.75. 

Example 2 

An uuiual amouiit of Rs. 230225.72 is required to pay off a present amount of 
Rs. 100000 over 8 years at 16 percent interest rate. 

(vi) Annually Present Value Factor 

.This is the present arilouilt 'P' that can be paid off by equal annual payments of R 
over 'n' years with 'i' percent interest or the present value P of an 'n '  year iannually 
'R' discounted at 'i' percent. This is the reciprocal of case (v). The formula is 

( 1 + i)" - 1 

i (1 + i)" 
Example 1 

The present value of an equal atlriual payment of Rs. 10000 made at the end o f  
each year for a period of 5 years discounted at a rate of 10% will be Rs. 3789.60. 

Example 2 

If we intend discharging a debt by making an annual payment of Rs. 20000 
made at the end of each year over a pe r id  of 7 years which are subjected to ,an 
annual discount rate of 2096, the same can be made through one tinie lump sum 
payment of Rs. 42 130 that can be made today. 



10.4.5 Frequency of Compounding 
In time value of money, in addition to base interest rate, the frequency with which interest 
is compounded also has an important bearing on the total interest charges associated with 
an instrument. The frequency of compounding is denoted by the standard formula of 
(1 + i)". For example, a carrying charge of 1.0 percent per month compounded monthly 
will be equal to an annual interest rate of (1.01)12, i.e. 12.7 percent. Similarly, a 1.5 
percent monthly rate is equivalent to 19.7% once annually. The more the frequent interest 
is compounded within the same year, the annual rate will be higher and higher. 
Compounding on a daily basis will have the highest annualised compound rate of interest 
for the same simple interest rate. 

You may notice that the expression (1 + i) appears in all six of the basic interest formulae. 
If the total elapsed time is held constant (normally 1 year) and the compounding period is 
reduced (or in the other way the frequency of compounding is increased, the value of this 
expression will also increase. The compounding frequency may be the deciding factor in 
choosing an investment from alternatives all of which has the same return. For example, 
in case of all investments having 6.0 percent annually, the effective rates may vary 
depending upon compounding frequency. The effective interest rate on money 
compounded annually is 6.00 percent. Semi-annually 6.09 percent, quarterly 6.14 
percent, bimonthly 6.15 percent, monthly 6.18'percent and continuously 6.19 percent. 

10.4.6 Average Interest Estimation 
A loan is usually paid back in a series of equal payments. Hence, the outstanding balance 
may be construed as half of the initial amount of the loans and the average interest paid is 
construed to be half the prescribed normal interest rate. 

For example, Rs. 1000 were borrowed for a year at 6% and paid back in monthly 
instalments, the average outstanding balance may be about Rs. 500 (meaning that the 
borrower over a year's time initially had the use of only Rs. 500 on the average) and the 
average interest paid would be about 3% of the initial amount or Rs. 30 in total. But if 
Rs. 60 were charged as interest on this same loan - present initial amount - the true 
interest rate would be nearly 12 percent as Rs. 60 is paid on average loan of only Rs. 500. 

Thus, Average Interest = - e-9 
where 'i' is the interest rate and 'n', the number of years. 

This formula is actually only a rough approximation of the capital recovery factor less the 
straight line depreciation rate. Taking an example, the average interest on a 6% rate for 10 
years loan is approximated at 3.30 percent by using the average interest formula while the 
capital recovery factor (0.1359) less the straight line depreciation rate (0.100) sets the 
actual average interest rate. That is why, the use of average interest formula in the area of 
engineering economics is very rare. 

SAQ 1 
(a) What is the present value of Rs. 5000 receivable after 3 years at an interest rate 

of 10% worth today ? 

(b) Mr. Ashish plans to send his son for higher studies abroad after 10 years. He 
expects the cost of those studies to be Rs. 500000. How much should he save to 
have such of Rs. 500000 at the end of 10 years if the interest rate is 12 percent ? 

(c) A finance company advertises that it will pay a lump sum of Rs. 50000 at the 
end of 6 years to investors who deposit annually Rs. 5000. What interest rate is 
inlplicit in the offer ? 

Time Value of ), 

(d) What is the value of Rs. 8000 at an interest rate of 18% per annum if 
(i) compounded yearly, (ii) compounded quarterly, and (iii) compounded 



Malagerial Control 
Strategies INTEREST AND DISCOUNT FORMULAE 

Interest rates and discoulrt rates are the important tools used in the ci)nct3pt of lime value 
of moncy. They arc normally Ll~e two sides of the same coin. The iutun!. valui: of  a present 
sun1 is tlle "conipounded figure" at a p;rrticular rate of interest whereas the present value 
of a future sum is tlie discounted figure at a particular rate of discount. The usefulness of 
the discount and interest factors ;Ire widely felt in tlie parlours sf  financial mallagemelit 
21s any decision ~ i i a k i ~ ~ g  will be irrelevant and untenable in the absence of tiit: concept of 
time value of money. 

The single paylllent compound amount factor is used in measuring the growth rates. For 
example, tlie population figures of a country at two points of time can be attributed to a 
particular annual rate of growth, the concept useful in economic indication. The tour 
anlluity type interest fornmula can be used whenever a uniform stream of recelpts ,and 
paylnei~ts are involved. The capital recovery factor is very useful in eng~neering economy 
studles 111 which alternatives having different useful service 11ves are being compared. 

10.6 INTEREST TABLES 

A good set o f  interest tables, giving nunierical values for all six types of basic interest 
formulae for differe~~t  interest rates and time periods, form part of every engineering 
economists library. Most standard fiirancelengineering economics text books iliclude such 
tables. But the usefulness of such tables niay hc restricted because of the li~iiitcd lange of 
values presented. In capital budgeting, and prctiect analysis etc., interest rates upto 25% 
and so~nctinles liiglier are often used. 

The table given in Appendix 1 (some rows are shown below) shows the var~ous 
calculations on the basis of interest for~nulae discussed earlier for an interest rate of 10%. 
Similzly, the iable will contain the figures for interest rate normally upto 25% 

The first colunm of the table shows the conmpound amount factor. It shows that the 
amount that a rupee accu~mlulates to over N tilne periods. One rupee ii~vesteti on at the 
interest rate of 10% accumulates to Ks. 2.59 over 10 years period and to Rs. 6.75 in 20 
years. I11 the second column, the present worth factors are mentioned. They arc the 
reciprocals of the comnpound amount factor. For example, Re. 1 receivable in 10 years is 
worth only Ks. 0.386. Now, Rs. 2.59 receivable in 10 years has a present worth of 
, 2 3 9  x 0.386 (Ke. 1). The sinking fund factor in tlie third columms shows the allmount that 
must be invested at 10% eadi year to accuniulate Re. 1 in 'n,' yeais. A x  cxample. 
Rs. 62.75 niust be invested annui~lly to accumuli~tt: wid1 interest to Ks. 1000 in li) years. 

Tlie fourth column which relates to capital recovery factor, shows the annual pilyliient 
required to cover principal amount and Interest in equal annual amounts over an 'n'  years 
period. 

A Rs. 1000 loxi can be returned in 5 years by paying back Rs. 243.80 aruiually. A total of 
Rs. 1110 will be paid of which Rs. 1000 is principal and Rs. 319 is the interest. 

The co~npound factor in the fifth colunm shows that the total accumulation, with interest, 
of an equal amount invesled each period lor 'n' periods. !f Rs. 1000 wcrc iukrestccl each 
year a1 10 percent for 20 years, the total amount that would accumulate at the end of tlie 
20th year would he 1000 x 57.275 or Rs. 57275. In this case, Rs. 20000 reycesents she 
principal, tlie remaining Rs. 37275 bcing interest. 

The last colunm indicates the preselil wortli of an uniform annual source of pay~iients. 
Tllis shows that to purchase a Rs. 1000,20 ycilrs, 10 percent an~iually requires a present 
paynlent of Rs. 8514. In a project returning Rs. 1000 annually for 20 years has a present 
value of Rs. 8514. 

111 interest table, time periods usually ;Ire years, but they can be taken as cluartt'rs. moiiths 
or any.otlier u~lits 01' time. A 1.0 percent rate compounded monthly is roughly equivalent 
to a 12.0 percent rate conipoundrd a~uiaully or 6.0% rate compou~ided semi-iu~nually or 
3 percent rate compounded quarterly. For the values of fractional time periods or  intcrest 
rates got inclutletl in an interest table, line'u interpolation nlay nornially be used. If more 
precision is required. either a calculator or log tables can be used to get the answer. 



10.7 TIME VALUE OF ;MONEY AND MANAGERIAL C ~ I I I V  \ . I I ~ I $  4 1 1  \ I o I \ v \  

DECISIONS 

The concept of time v:~lue o f  nioncy l'igures in rnany day-to-di~y tlecisrons. For example. 
in the vit:ll decision ~naking ilreas i l l  nlali;~ge~llcrlt like the effective rille of interest o11 ;I 
business loan. the mortgage p;lymcnl in ;I r u l  estate Iransaction ;uitl evaluation of  true 
return on i~lvesl~llent e tc.. the tiliie value of ~iioncy plays ;in i ~npor t ;~n t  role. Wherever use 
of money is involved and ils inflow i ~ ~ i t l  oulflow p;lltt,nis :Ire spread over a time horizon, 
this concept hecon~es  very useful. For exaniple? consider the following : 

* A banker illust establish the lernls 01' loai .  

* A finance m;rnager is olle wllo c o ~ l s ~ d c r s  v;u.~ous a l t e r ~ ~ i l t ~ v e  sources ot tunds 
111 terills ol tllc cosl. 

* A corporate planner 111ust dec~tle iiIllOIlg v x ~ o u s  rnvestmcnt opportun~ties. 

* A portfolio nlanager is one who ev;lluates vilrious secur~ties. 

* An individual is one who confronts with n Iiost of daily fin;u~cial problems 
ranging from personill credit to i~~imngenlent of nliljor purc11;lse deci31ons. 

Primary goal of ally financial milnager is to milxinlisc value of the finli. The value o l  a 
firm is influenced by vital decisions like capital budgeli~ig, cost of capital, working 
capital managenlent, mergers and acquisitions, lei~se o r  buy tlecisio~ls rlc. in which the 
concept of  l i ~ r ~ e  value of lnoney h;ls ;I prinle role to play. 

i 10.8 STEP-BY-STEP PROCEDURE FOR SOLVING THE 
TIME VALUE RELATED PROBLEMS 

Though financial calculators and conlputcrs provide quick solution to tinle value related 
problems, structuring the problems pli~ys i~npc~rliuit role. Though l i~~;uicial  calculations 
are efficient, they may pose :I danger ill the sensc that people niay somelimes'copy style 
without understanding the logical process t1i;lt u11der tlie c;~lcul;ilions. Wlien confronted 
with new solutio11sIproblen1 stutlents inay find ir difficult to solve them. Hcnce, 
undl:rstanding/undergoing the basic prohlen~ and tlle concepls iiivolvetl play an important 
role. The following procedure inay be ;idopted in solving the Lillie villue related problem : 

Step I : Identify the two kinds i ~ s  cash tlows ;uld their coniponents. 

Step I1 : Illustrate tach problenl 011 il time line 

Step 111 : Plot cash flow coiiiponcnls ~ I I  tlie ti111c line. 

Step 1V : Select the base point of Lin~e lo perl'orni a~lalysis. 

Step V : Draw arrows fro111 eacli cash flow conipolient to tlie base point of time. 

Step VI : Deternline which of the cad1 flow co~i~poneu l s  art, to he used 111 
present value and future value. 

Step VII : Find the total value of cash inl'low a i d  out tlow coniponcnts as of the 
base point of time and ecluatc them to eacli other 
1 

10.8.1 Examples of Time Value Problems Worked Out 
The following exan-~ples of time value relilted prohle~iis will nlake the concept clear : 

Example 10.1 

A father, ernployed in a private Pirni whose son 1s eight years old is concerned 
about tlie rising cost of higher education for his son. He 11ah the t'ollowing two 
goals ro be met : 

(a) to have (Rs. 10000 a year for 4 years to cover the son's college education. 
These funds will be needed when Lhc boy's age is 18, 19, 20 a i d  21 years. 

(b) to have a retirement incon~e of Rs. 70000 per year for 20 years after 25 years 
from now (i.e. in years 26 through 45). 

Currently. the father has Rs. I0000 who plans to save an almual equal amount each 
year in years 1 through 25. We assume that tlie father eilms 7% per year 



co~iipou~irled o~ice i l l  a ycar in currelit ;lnd future investment. WhaL i11noi111r 11lusl hc 
savctl ci1c11 ycar in yeilrs 1 through 25 in order lo meet tllesc goi~lh '! 

The \olutlori lo rhrh llnie valuc rcl;rtcd prohle~n I \  explained ~n thc t o l l o ~ ~ ~ ~ g  L : ~ C P \  

Step 1 : Itle~it.ilic;~tio~~ of c'r~sh ~liflow -(CFI ) iuid cash outllow (C'F?) counpolieiiis 

CF1 i In this. thcre arc ~ w o  components. The first component is ~ h e  luiitls 
~ieciletl for ecluc;~(.io~i (Ks. 10000 a ycar when the hop is I 8 .  10. 20 and 
2 1. i.c. in ycars 10, 11. 12 and 17 projecting frolo uow). TIic. seco~id 
compo~~rnt  is rclirenlcnt incr)mr of Rs. 70000 per year for 2 0  years 
fro111 25 years f ron~ now,'i.c. in ycars 26 through 45. 

CF:! : This has two conipolienls. T{le first conipnnent is the Ks. 10000 
i~vi~ililhlc now. T h u  sccond component is the u~lknown eilual a111ourir.s 
to be saved in years 1 r.hrough 25. 

Step I1 : llluslrale each problem 011 ;I ti111e scale. Draw a horizontill l i ~ i t .  ant1 
scale i l  10 show different poinls of lime covering the elltire tilne prriotl 
illvolvcd in [he problcni. 

Scaling illiistr il t' ion 

Step 111 : Plot C:FI and CF2 components on  Ihe time line 

CF (in llious;uids) 

70 70 70  

0 1 2 . . . 9  10 1 1  12 13 . . .  25 2 h . . : - I - I  ? 

10 A A A A A  A A A 

In tlie ;~bovc illustratioll, the firsr coniponent 01' CFI (son's education) is plotted at 
years 10 through 13. The second cornponelit of CFI (retirement income is plotted 
i ~ t  year 26 through 45. The first component of S F 2  (funds available now) is plotted 
at periocl O ; u ~ l  the second component of CF2 is plotted at years 1 through 25. 

Step IV : Select :I babe porn1 I n  time to pertorn1 analysis. 

For comparative analysis of the present value and further value, ;I comnloll base 
period wherein thc values will be comparable should be chosen. 111 the ilhove 
illustration, period zero (0) mily he selectetl ;IS [he base pni~lt of tinlr: ant1 hence, 
future values of both CFI iuld CF2 should be converted into base pcriotl (0) value. 
Thcrr is 1ii) specific reason for selecling period 0 ;uld any other point of t i~ne may 
he taken. The values will ch;uige accordingly. Plotting is done as follows where 
base period time (0) is deiic~tecl by * : 
C'Fl (in thousi~nds) 
* 
* 10 10 10 1 0  70 70 

* 0 1 2 . .  . 9 10 11 12 13 . . . 25 2 6 .  . . 44 45 

* I 0  A A A A A A A  A 

CF;! (in thousands) 

Step V : The above step is furlher elaborated by Incans of arrows as shown 



Step VI : Deternlination of the components of CF, and CF2 which should be 
treated as further value or at present value. 

Common principle on arrowing is that CFI  and/or CF2 co~nponents pointing to the 
left should be treated at the present value (PV) and those pointing to the right on 
future value (FV) . This will apply only when the base period chosen is in the 
middle path away from the base. If there is no arrow, it is neither PV nor FV, 
because it is already in terms of tlie present value. In the above example, both 
coinpoileiits of CF1 are to he treated as a combination of present value of regular 
annuity aiid present value of lump suin. The value of first coinponent of CF2 is 
already in terins of period 0 and thus, it is net present value for ally further value. 
The second component of CF2 is to be treated as a preseiit value of regular annuity 
(see graph in Step V). 

Step VII : Find out the value of CFI components and CF2 coinponents of tlie 
base point of time and equate them to each other 

This step involves finding value of each component ctf CFI as of the base point of 
time and value of each conlponeilt of CF2 as of the base point of time. 

Now, add up all CFI components together aiid add all CF2 components together. 
Then equate the total of CF, (as of the base point of time) to the total of CF2 (as of 
the base point o f  time) arld solve tlle urllaiown conlponent of the cash tlows. In the 
above example, given are annual interest rate ( i )  of 7'5, the value of the cash flows 
in term5 of the base point of time are as follows : 

CFI as the base point of time period, i.e. 0 

Component 1 = 10000 [PVIFA (0.07,4)] [PVIF (0.07: 9)] (See Note) 

= 10000 x (3.3872) x (0.5439) = Rs. 18422.98 

Coinpoilent 2 = 70000 [PVIFA (0.07.20)) [PVIF (0.07,25)] 

= 70000 x (10.5940) x (0.1842) = Ks. 136599.04 

Total CFI as of period 0 = 18422.98 + 136599.04 = 155022.02 

CF2 as tlie base point of time period, i.e. 0 

Component 1= 10000 

Component 2 = A [PVIFA (0.07,25)] = A (11.6536) 

Total CFI as of period 0 = 10000 + 11.6536 A 

As the base point of time period is same as 0, we have CFI = CF2, which means, 

Rs. 155022.02 = Rs. 10000 + 11.6536 A 
\ 

011 solving the above, we get, A = Rs. 12444.40 

Hence. the annual amount needed to be saved to accomplish thc father's twin goals 
are Rs. 12444.40. 

Note : 

PVIFA = Present Value Interest Factor for an Annuity 

1 -- 
(1 + i)" 

PVIFA (i, n )  = 
I 

PVIF = Present. Value Interest Factor 

1 
PVIF (i, n )  = - 

(1 + i)" 

However, the values of PVIFA and PVIF uiay directly be determined from the 
Interest Tables given in Appendices I1  and 111 respectively, 

Example 10.2 

While you try to evaluate between XI outright purchase and a lease decision, the 
concept of time value of money has an importarit role to play. Take tlie case of 
contractor requiring the use of a bulldozer only tor a period of two years. If 
purchased, he expects to use the siirne for two yexs  aiid hopes to sell at 80% of the 
purchase price. The cost of the bulldozer of  Rs. 1X0000 can he financed lo the 
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extent of 80000 from his own sources and the balance at a11 interest ratc ot 18% 
per ~11111111. The interest 1s payable alulually at the end of each year iuld the loil11 
cah be repaid out of the proceeds of such a bulldozer. 

For inconle tax purposes, the depreciation is admissibk ai 25% on dimmish~ng 
bala~ice method. Excess revaluat~on of any over WDV is subject to tax. The 
effect~ve rate of tax for the cont~actor is 50%. The liabilities can be assumed to 
arise at the close of each yeru. The contractor expects mi~iimuin of return of 10% 
net of taxes on his own lund. 

If hired, the same can be hired at Lhe rate of Rs. 45000 per annum payable at the 
begi~u~i~lg  of C;ICII year. The bulldozer for a service life of 10 years. operating costs 
are to be bor~ie by the user. The b u y i ~ ~ g  vs leasing proportion call be cvaluilted by 
using time value concept. The time value charts will give you the value ot' Re. 1 
discounted at a rate of 10% at the end of year 1 and year 2 as 0.909 aird 0.826 
respectively. Applying the sa~ne  011 the purchase decisions, we c:ul work out as 
follows : 

(A)  Purchase Decision 

1 1. ( )ne tune u~~vestlnent (a) I 80000 1 1 .000 1 XOOo()  I 
I.  Cash outtlows : 

1 3. 1. Illrelest on borrow~~~gs - Il year 9000 1 0.826 1 74 14 I 

I I I I 
Amount 

2, 

1 11. Cash inflows : I 

PV @ 10% 

Interest oil bolrowings 
1st year 18%~. Tax 50'% 

4. 

Disco~~nted Value 

1 2 .  Savings in tax because o f  
cle~weciatio~~ 

9000 

Income tax OII the hulldozer (h) 

Total 

1 ,  

1 1 Second year (d) I I I I 

0.909 

21375 

1 19375 

C'a\li received (111 sale of 
bulldozer (c) 

3, 

X I X I  

(B) HirindLeasing Decision 

Oh26 

44000 

Fu\t ye,u 

Savingh 111 tax because of 
dep~eclat~on 

Total 

17657 

1 13272 

0.826 

16875 

Net clibcounted cash outflow = 113272 - 70736 = Rs. 42536. 

83375 

36'344 

70736 

I.  Cash o~ltflows : 
I 

I. 

1 1 Total 1 90000 1 1 85905 I 

0.826 

PV @ 10% A ~ n o u ~ ~ t  

2, 

13939 

1)iscounted Value 

Hue charges I 

I Secontl year on hue charges 
I I I I 

Begiu~~ing hence zcro tune 
Hire charges U 

11. Cash inflows : 

1 I Total 1 45000 1 . 1 39038 I 

45000 

Net tlihcountetl c,rsh outflow = 85905 - 39078 = Ra. 46887. 

45000 

20453 

18585 

Tax savings in the (e) 

First year on hue charges 

Tax savings in the 

1.000 

0.909 40905 

I 

45000 

22500 

22500 

0.909 

0.826 
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Presc~t  v,;lp;o ( f p-,? '3:1.fbrT:s 91- hiringil~asing Rs. 4688'1 

Jibcce, dt, ~,r~;ent  value sf I?& culflowt; cr, nrl~:ha~c is higher '3 tbt cnvfr:ictor, 
plirchas~ng p~rqmsitiol; IS a&;isable. 

Wt.r-Iniq ni)les &re AS follows (retcreilces given ::I abave table) : 

( a )  Net rash outflow is Rs. (180000 -- ILW000) = Rs 80900 orJv. Rs. 100000 is to 
be borrov~ed iwd repaid at the end of two vesrs. Interest on homowing is an 
011tflow. 

(b) Uritleu dcvrn value of the buPldtjzer J t e r  two years is Rs. (1800C3 -,45000 - 
3-\?:1:1; = Ks. 13i 250. Profit (111 ~ d l e  is [ l i s .  144030 (80;:) \ A  prchasup4ce) - 
Ks. 1 OE250j = Rs. 42750. It IS presumed that the tax on this profit is payable 
immediately at the end of 2 years. 

(c) Cash received on sale Rs. i44000 

Less loan Rs. 100000 

Net chsh inflow Rs. C400 

(d) Depreciation is Rs. 45000 and Rs. 33750 for the i and I1 year respectively. Tax 
saving would he 50%- cf these amounts. 

(el Hlre charges will be paid in the beginning of the year and tax saving 1111 h e  
; m e  will oc'cnr only at the end of h e  year. 

The above iilustralive exaluples would clear t lrz appl~tabililq of Ule tiinc value concept on 
in~portant financial tie~-i>;lon making areah of rriaiagzmenl. 

SAQ 2 
(a! 9uppnse someone nffers you the following financis1 contract : 

<.r' '  you Jep:,c~r Rs. 208300 vith h i~n,  be prort~ises to pay Rs 4000 annually for 
10 years." bTllat interest rate would you earn on this deposit '! 

(b) Ms. Laxman receives a provident fund amount of Rs. 100000. He deposits in a 
bank which pays 10 percent interest. If he withdraws annually Rs. 20000, how 
ions im he do so ? 

10.9 SUMMARY 

The time value of money figures in many day-to-d2y decisions from personal financial 
plar~nimg to ccjrpoxatc: budgi:ting decisions. Interest represents the amount charged for the 
use of' bow~wcd money. The finaricia! market places, for either invested or horrovVed 
lunds include capitz! (long term) rrlsrkets and Inc?uey (short term) markets. T h e  ca.pita1 
market is made up of primcvily eqaitics, rmrtgages ant? be11dr. 73e nloney market 
includes treasury bil!s, con~mnt:rcisl bank loans, ccmmercial papers, hankcrs' acceptances 
and certificates of deposit. Each type of financial obligation came through interest rates 
determined by supply-demand relationships. The interest rate levells of the country have 
significant hearing on the nations economy. Changes in interest levels cause money to 
shift from one fina~lc~al market tcl another. 

From any business roint of view, one of the most important factors is the use with which 
long term capital projects can be financed. The amount of interest associated with any 
type of financial transaction can be calculated by using one of the six standard interest 
rormulae given as under : 

(a) The con~ponent amount of single payment, 

(b) The present value of future segments, 

(c) The conlpound amount of an annuity, 
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(cl) The sinking fund factor, 

(e) The capital recovery faclor, irnd 

(f) The present value of all iuuluity. 

In calculatio~l of the interest rate, the frequency w ~ t h  which interest 1s compounrlcd also 
bear an lnlportallt illlluellce on the total intcrcst assoeatcd with at1 luvestment. 

Desplte its importance, the time value concept remains to he one of the most cumbersome 
subjects to studcnts at a11 levels clue to ils complexity of the decision making process and 
the calculations ~nvolved. 

10.10 ANSWERS TO SAQs 

Refer the relevalit precediny text in the unlt or other useful hooks on the topic llsted in 
the section "Further Readiny" to get the answers of the SAQs. 



APPENDIX - I 
10 Percent Compound Interest Factor 

N 
Periods 

SINGLE PAYMENT 

Compound 
Amount Factor 
given P to find S 

Present Worth 
Factor 

given S to find P 

1 

( 1  + i)n 

UNIFORM ANNUAL SERIES 1 
Sinking Fund 

Factor 
given S to find R 

i 

(1 + iln - 1  

Capital Recovery 
Factor 

given P to find R 

i ( l + i ) " ,  

( 1 + i I n - 1  

Compound 
Amount Factor 

given R to find S 

Present Worth 
Factor 

given R to find P 

( 1 + g n - 1  

i  (1 + i)" 

N 
Periods 
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