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What Will You Do??7??

You have won a lucky draw You can redeem same lucky
prize & you can redeem draw prize after 5 years
lottery today Rs.10,000 Rs.10,000
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Concept: Time Value (TV) Money

* The TVM is the concept according to which a sum of money owned in the
present has a greater value than the value of the same sum received at a
moment in the future.

* Money you have now Is worth more than the identical sum in the future due
to its potential earning capacity.

 Concept of Time Value of Money (TVM) has a large applicability in the
financial management of companies, in banking, on the capital market
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Why TVM Exists?

 Risk and Uncertainty- Higher the uncertainty (risk) associated with the cash
flow in the future, the less that cash flow will be valued.

* Inflation- the value of currency decreases over time.

« Consumption Preference- To induce people to give up present consumption
you have to offer them more in the future.

* Investment Opportunities- More options to invest exist giving higher returns
to investors.
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Types of Interest Calculations

Compound
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Types of Interest Calculations

 Suppose Mr. A deposits in a bank Rs.10,000 on simple interest basis for
3 years @ 8%p.a.

PV= Rs.10,000 [ Int = Rs.800 Int = Rs.800 Int = Rs.800

0 ly 2y 3y
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Present
Value
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Future Value

* Future value Is the value of the present cash flow after a certain time period In
the future.

 The process of calculating FV is called as Compounding

 Suppose we invest Rs.X for 5 years @ Y%p.a. compounded annually what
will be the amount that we receive at maturity?

* Answer to this is Future value
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Future Value

Q Compounding Value or Future Value

OSingIe cash flow C)Series of cash flow

OAnnuity OAnnuity Due
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FV of single cash flows

» Suppose Mr. A deposits in a bank Rs.10,000 on compound (annual) interest basis for 3 years @ 8%p.a.

_ : Int = Rs.933.12
Amt= Rs.10,000 Int = Rs.800 Int = Rs.864
0 1y 2y 3y
’ | i
Amt= Rs.10.800 [ Amt= Rs.11.664 ]

NS
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FV of single cash flows

e FV= [PV (1 + D) e m
« PV = Present value or Principal amount invested Rs.10,000
 r=rate of interest per annum= 8% or 0.08

* m= Frequency of compounding with in a year ; compounded annually i.e.1
» n= period of keeping investments 3 years

/ Future Value = 800+864+933.12+10,000 = \
Rs. 12,597.12
OR
FV =[PV (1+r/m)]*n*xm
[10,000 (1+0.08/1)]"3%1

- /
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FV of single cash flows (Semi annually)

« Suppose Mr. A deposits in a bank Rs.10,000 on compound interest basis for 3 years @ 8%p.a. Compounding
begin done semi-annually

Rs.432.64

Rs.400

6m

0 6m ly 6m 2y

Amt= Rs.11,248

Amt= Rs.10,400

Amt= Rs.10,816
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FV of single cash flows (Semi annually)

PV =PV (1+Z)
m
* PV = Present value or Principal amount invested Rs.10,000

* r=rate of interest per annum= 8% or 0.08
* m= Frequency of compounding with in a year;compounded Semi- annually i.e.2

 n= period of keeping investments 3 years

. EV = 10000 (1 + %)32 Rs. 12.653.19
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Effective Rate of Return

» Effective Rate of Return determines the effect of compounding for the
annual interest rate.

* In the previous case (Semi-annual compounding)
* Total interest earned during a year= 400+416 =816
» Effective interest rate is 10816/10000*100= 8.16%

 Effective Rate of Return= [(1 + %) "(m)] -1
s = (1+28)r2-1

 r=rate of interest per annum

* M= Frequency of compounding with In a year
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Effective Rate of Return

 Effective Rate of Return determines the effect of compounding for the annual
Interest rate.

* In the previous case (Semi-annual compounding)
« Total interest earned during a year= 400+416 =816
« Effective interest rate is 10816/10000*100= 8.16%

« When the rate of interest is 10% and compounding happens Quarterly

Effective Rate of Return= [(1 + %) "(m)] -1
= (1+2%)r2-1

r=rate of interest per annum

* M= Frequency of compounding with In a year
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FV of Series of Cash Flows of Equal Amount Or Annuity

» Suppose Mr. A deposits Rs. 1,000 per year at the end of the year @ 5% p.a. for 5 years. What will be its
maturity value?

R 1000 * 1000 * 1000 * 1000 * 1000

‘ I-—) R 1000*(1.05)° = 1000.00

R 1000*(1.05)' = 1050.00
R 1000*(1.05)2= 1102.50
rs 1000%(1.05)3 = 1157.63

s 1000*(1.05)4= 1215.51
+

Future Value of an Ordinary Annuity = . 5525.64

A 4

\ 4

v

A 4
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FV of Series of Cash Flows of Equal Amount Or Annuity

Annuity means series of cash flows of equal amount

Ordinary Annuity: Amount is paid at the end of the year.
Ax{(1+r)"n 1}]

FV Ordinary Annuity= [

Where: A=cash flow per perlod; R =interest rate; n=number of payments

1000%{(140.05)"5—1}
0.05

FV Ordinary Annuity= | |= Rs.5525.64

Suppose Mr. A deposits Rs. 2500 per year at the end of the year @ 8% p.a. for 6 years. What will be its
maturity value? Ans: 18,340.625
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FV of Series of Cash Flows of Equal Amount Or Annuity Due

» Suppose Mr. A deposits Rs. 1,000 per year at the beginning of the year @ 5% p.a. for 5 years. What will be its
maturity value?

O 1 2 3 4 5

M

Rs 1000 Rs 1000 s 1000 s 1000 s 1000

| —— R 1000*(1.05)': $1050.00

Rs  1000*(1.05)2° $1102.50
s 1000*(1.05)3 $1157.63
s 1000*(1.05)4 $1215.51

e 1000*(1.05)5 $1276.28
<+

Future Value of an Annuity Due Rs_5801.92
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FV of Series of Cash Flows of Equal Amount Or Annuity Due

« Annuity Due: Amount is paid at the beginning of the year.

Ax{(1+r)"-1
(L)

« Where: A=cash flow per period; r =interest rate; n=number of payments

* FV Annuity due = [

1000%{(1+0.05)°
0.05

-1
* FV Annuity due = [ }] (1+0.05)=Rs.5,801.92

Ms. Sugandhi Gupta, Assistant Professor B.Com (Banking & Insurance), SIES College of Commerce & Economics, Mumbai



References:

https://sites.google.com/a/c2labs.cc/enterprise/iv-business-math/time-value-of-
money

nttps.//www.slideshare.net/ZahraMirzayeva/chapter-2time-value-of-money-
ppt?from_action=save

nttps://www.learnpick.in/prime/documents/ppts/details/774/time-value-of-money
nttp://stec.univ-ovidius.ro/html/anale/ENG/2017-2/Section%20V/19.pdf
nttps://www.investopedia.com/terms/t/timevalueofmoney.asp

(Damodaran, 2010)

nttps://www.seekpng.com/ipng/u2w7y3a9y3a9w/u2_make-money-transparent-
packground-money-no-background-cartoon/

nttps://www.wallstreetmojo.com/present-value-vs-future-value/

1ttpst://WWW.smartguds.com/blogs/news/4-benefits-of-being-an-independent-sales-
agen

Source:https://www.investopedia.com/retirement/calculating-present-and-future-
value-of-annuities/




Thank You

If You Have Found This Lecture Useful ,
Kindly Subscribe To My YouTube Channel and Press the Bell Icon
To Recelve Latest Updates About New Educational Lectures

Disclaimer: This E-content Is developed for the benefit of undergraduate
students and should not be constructed as professional advice in any manner

Email for comments, suggestions and copyright issues —
sugandhi.vgupta@gmail.com

Ms. Sugandhi Gupta, Assistant Professor B.Com (Banking & Insurance), SIES College of Commerce & Economics, Mumbai



Concept of Simple Interest:

Interest is calculated on principal value through the life of investment.

How it works: Simple Interest = PNR, & Maturity Value= P+PNR

Where P= principal amount or present value of deposit. N= duration of deposit R= rate of return
Suppose Mr. A deposits in a bank Rs.10,000 on simple interest basis for 3 years @ 8%p.a.

Int = Rs.800 Int = Rs.800

Int = Rs.800
0 1y 2y 3y
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Simple Interest: Interest is calculated on principal value
through the life of investment.

* How it works: Simple Interest = PNR,
* Maturity Value= P+PNR

S| = PNR =100*1*0.06= Rs.6 as interest
 Say If N=3 then,

* Mr. Awould get 100*2*0.06= Rs. 12 as
Interest

Mr. A deposits
Rs.100 ina Bank
@ 6 %p.a. for say
2 year on simple
Interest basis
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Compound Interest: is interest paid not only on the principal, but also on
the interest that has already been earned.

* How It works:

Compound Interest =[P(1 +R) "]-P,
« Maturity Value= P(1+R) "

 Say If N=2 then,

* Mr. Awould get 100(1 + 0.06)
Rs.112.36-Rs.100 = Rs.12.36 as Interest

2

Mr. A deposits
Rs.100 ina Bank
@ 6 %p.a. for say
2 year on
Compound interest
basis
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Components of Interest Rates

Risk I
Premium I

RRR*Required rate of return

Risk free
rate of
return

Interest
rate or
RRR*
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What would you do?

+ + PreRrilsill(Jm - Irn;t%r%srt
RRR*
+ + N
A
+ + I
B

RRR*Required rate of return

Risk free
rate of
return
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* Annuities are of two types
* Ordinary Annuity: Amount is paid at the end of the year
* Annuity due: Amount is paid at the beginning of the year

 Suppose we invest Rs.10,000 at the end of the year @ 5%p.a. compounded
annually for 3 years what will be the amount that | receive at maturity?



