Time Value of Money




H
Types of Interest

Simple Interest

Interest paid (earned) on only the original
amount, or principal borrowed (lent).

Compound Interest

Interest paid (earned) on any previous
interest earned, as well as on the principal
borrowed (lent).
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Annuities

. An Annuity represents a series of equal
payments (or receipts) occurring over a
specified number of equidistant periods.
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Examples of Annuities

Student Loan Payments
Car Loan Payments
Insurance Premiums
Recurring Deposits
Retirement Savings
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Steps-to-Solve Time Value of
Money Problems

Read problem thoroughly

Determine if it is a PV or FV problem
Create a time line

Put cash flows and arrows on time line

Determine if solution involves a single CF, annuity
stream(s), or mixed flow

Solve the problem
/. Recheck your calculations (optional)

o B~ Wb =

o
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ad rloyws =

Nakul will receive the set of cash flows
..below. What is the Present Value at a

RampIE

iscount rate of 10%?

0o 1 2 3 4 :ls’

| 10% | | | |

Rs.600 Rs.600 Rs.400 Rs.400 Rs.100

<« <« <« <« <«




I
How to Solve?

1. Solve a by
discounting each back to t=0.

2. Solve a "group-at-a-time” by first

breaking problem into groups of annuity
streams and any single cash flow group. Then
discount each group back to t=0.
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“Pleca-At-A-Tirna"

0 1 2 3 4 S
10%

Rs.600 Rs.600 Rs.400 Rs.400 Rs.100

Rs.545.45. |
Rs.495.87.
Rs.300.53
Rs.273.21
Rs. 62.09

Rs.1677.15 = PV, of the Mixed Flow




"Groun-At-A-Timea" (#1)

0 1 2 3 4 9
10%

Rs.600 Rs.600 Rs.400 Rs.400 Rs.100

Rs.1.041.60 | ‘ ‘
Rs. 573.57 « )
Rs. 62.10

Rs.1,677.27 = PV, of Mixed Flow [Using Tables]

RS.600(PVIFA ;. ,) = Rs.600(1.736) = Rs.1,041.60
Rs.400(PVIFA o, 5)(PVIF, o, ,) = Rs.400(1.736)(0.826) = Rs.573.57
Rs.100 (PVIF, 4, 5) = Rs.100 (0.621) = Rs.62.10




"Groyun-At-A-Tirrna"

3 4
I |

Rs.400 Rs.400

200

o+ 3

Rs.400 Rs.400
K 268.00

0 1 2

Plus | |

Rs.200 Rs.
Rs.347.20 -« |

1 2
Plus

PV, equals
Rs.1677.30

Rs.100

Rs.62.10 -

a



uency o nding

General Formula:
.. FV, = PVy(1 + [i/m])™"
n: Number of Years
m: Compounding Periods per Year
i:  Annual Interest Rate
FV, m: FV at the end of Year n

PV,: PV of the Cash Flow today
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H
Impact of Frequency

Himanshu has Rs.1,000 to invest for 2 years at an
annual interest rate of 12% paid twice a year

Annual FV, — =1,000(1+ [.12/1])(1
=1,254.40

Semi FV, =1,000(1+ [.12/2])2)?)
=1,262.48
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Impact of Frequency

Qurtly FV, =1,000(1+ [.12/4])4@
= 1,266.77
.. Monthly ~ FV,= 1,000(1+ [.12/12])(22
= 1,269.73
Daily FV, = 1,000(1+[12/365])E51)

=1,271.20
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nual In t Rate

Effective Annual Interest Rate
..The actual rate of interest earned (paid) after
adjusting the nominal rate for factors such as
the number of compounding periods per year.
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Ashish has a Rs.1,000 FD at the Sahara Investments. The

Interest rate is 6% compounded quarterly for 1 year. What
is the Effective Annual Interest Rate (EAIR)?

R




N
Steps to Amortizing a Loan

1. Calculate the payment per period.
2. Determine the interest in Period t.
(Loan balance at t-1) x (i% /m)
3. Compute principal payment in Period t.
(Payment - interest from Step 2)
4. Determine ending balance in Period t.

(Balance - principal payment from Step 3)
5. Start again at Step 2 and repeat.

16 2010
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H
Amortizing a Loan Example

Vishwanath is borrowing Rs.10,000 at a compound annual
. interest rate of 12%. Amortize the loan if annual payments are
made for 5 years.

Step 1:  Payment
PV, =R(PVIFAy,,)
Rs.10,000 = R (PVIFA 4,9, 5)
Rs.10,000 = R (3.605)
R =Rs.10,000/ 3.605 = Rs.2,774
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AIMOreizirie) 2 Lazn =Grmnol

End of | Pavyment Interest Principal Ending
Year Balance
0] -—- ——- -—- $10.000
1 $2.774 $1.200 $1.574 8.426
2 2.774 1,011 1.763 6.663
3 2.774 800 1.974 4.68
4 2.774 563 2.211 2.478
5 2.775 297 2.478 0]

$13.871 $3.871 $10.000

[Last Payment Slightly Higher Due to Rounding]



;. Usefulness of Amortization

1. Determine Interest Expense --
Eh Interest expenses may reduce

taxable income of the firm.

2. Calculate Debt Outstanding -- The
quantity of outstanding debt
may be used in financing the
day-to-day activities of the firm.



i Perpetuities

= With no growth
PV, = R,/

= With growth
PV, = Ry/(i — g)

RKK/XLRI/Jamshedpur/BFM

2010



Upon retirement 35 years from today, Ranjan would
like to make his first of annual withdrawals from his
perpetual savings account. He would like for the first
withdrawal to be Rs. 1,80,000 and would like to be able
to increase his withdrawals by 5% per year in order to
allow for inflation. How much would he have to deposit
today to achieve his goal if his account in SBI pays
8.5% per year?

Perpetual Scheme: Rs. 51.43 lakhs = Rs. 3.21 lakhs

15 Years Period Scheme: ??
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Problem 1

Rs. 843 is invested for 3 years at 6.5% (paid annually).
By the end of first year interest rates have risen to 7.0%
(paid annually). By the end of the second year, rates
have risen to 7.5% (paid annually). Whenever an
Interest payment is received, it is reinvested to the end
of the 3-year period. What are the total proceeds by the
end of the third year?

RKK/XLRI/Jamshedpur/BFM

2010



Continuation of Problem

Will the result be different if the interest payments
were reinvested only for one-year at a time, and
then rolled over, rather than reinvested to the
maturity of the original investment?

If yes, what is the difference?
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Problem 2

= What is the 3-year discount factor based on a 3-
year interest rate of 8.5% compounded annually?

= What is the present value of Rs.270 in 3 years
time?

n
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NPV and IRR

A net present value (NPV) is the net total of several
present values (arising from cashflows at different future
dates) added together, some of which may be positive
and some negative.

An internal rate of return (IRR) is the single interest rate
(rate of discount) which is necessary to use when
discounting a series of future values including an initial
cashflow now, to achieve a zero NPV.
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1at-1s the-NP\-of-the-following-futlire cashflows,
outlng at a rate of 7.5% per annum annually? (all

igures in Rs. Crores)
Year 1 = + 83

Year2 = - 10
ar 3 2> +150
swer: Rs. 189.30 crores

= What is the IRR of the following cashflows? (all figures
in Rs. Crores)

Now - - 164

Year1 > +45

Year2 - + 83

Year 3 -2 +75

Answer: 10.592%
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