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Chapter 4 — Monunal and Effectrre Interest Rates

« Mominal and Effective Interest Rates

= Comparing Payment Pericd and
Compounding Period Lengths (PP vs. CP)

Interest Periods Equal to Payment Periods

Interest Periods Smaller than Payment
Pericds

Interest Periods Larger than Payment
Pericds

Interest Rates That \Yary over Time
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MNominal and Effective Interest Rates

« (Zenerally imterest can b2 quoted in more than
One Way:

. Quotation using & Mominal Interest Rate
for AFF - the Annual Percentage Rate)

z (uoting an Effective Interest Rate
(or AFY — the Annual Percentage Yield)

=N TR L T L

Momanal and Effective Interest BEates

= Interest may be computed (compounded]:
= Annually — One time a year (at the end)
o Every G months — 2 times a year (semi-annuesal}
o Every quarter — 4 times a year (guarterly)
2 Every Month — 12 times a year {monthly)
2 Every Day — 365 times & year (daily)
Bl ...

o Continuous — infinite number of compounding
perods in 8 year.
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Terminology
Payment Period, T_ - Length of time during which cash

‘I;E'HE are not recognized except as end of period cash
WS,

Compounding Period {CP or interest pneriud%, T -
Length of time between compounding operations.

Interest Rate Pericd, T - Interest rates are stated as %
per tme peniod. T = the time penod.

Compounding frequency, m - the number of tinmes that
compounding occurs within the time period T.
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Momuinal Interest Rate

Mominal Interest Rate (r) - rate at which money
grows, YT, withou! conzidenng compounding.

It can be stated for any time pernod: 1 year, 8
mionths, quarier, month, week, day, etc.

To find equivalent nominal rate r for any other time
penod:
r = interest rate per penod * number of penods
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MNominal Interest Rate

For exampde, if the nominal interest rate, r, were:
r=1.5% per month,

the nominal rate would also be:
r = [0.05% per day, if 30 days/mao.
r = 4.5% per quarter
r = 2% semiannusally
r=15% per year
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| Effective Interest Rate

Effective Interest Rate (i) - rate at which money
grows, %/ T, considering compounding.

» Itis ususlly expressed on an annual basis {iuj,
but any timme basis can be used.

- Effective Interest Rate, i, equals the nominal
interest rate, r, if the interest rate period T and

the compounding penod CP are equal.
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= All the interest formulag, factors, tabulated
values, and spreadzheet relations must have
the effective interest rate to properly account
for the time value of money (effect of
compounding).

» Effective rate has the compounding
frequency attached to the nominal rate
statement.
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.. Mominal Rates:

= Format: “r % per time pericd T
o Ex: 5% per &-months (r= 5%, T =& months)

= Effective Interest Rates:
o Format: r % per time penod T, compounded 'm”
times in time period T.
o 'm’ denotes the number of times per T that
interest is compounded.
o Ex: 18% per yaar, compouwnded monthly
(r=18%, T =1 yesr, CF =1 month, m=12]
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Effective rate per CP = re perT
m per T
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Example C4.1:
What is the CP, m, and effective rate per CP if

ap = 8% per year, compounded guarterly
st = 15% per month, compounded daily
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CP m Effective rate per CP
a) quarter 4 205/4 = 2 250G
b) day 30 159%/20 = 0.5%
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Example C4.2:
Ghven r = 9% per year compounded monthly, find the
Effective Monthly Flate (efiective rate per CF).

Solution:
mi = 12 compounding periods within & year (T)

Effective Monthly Rate (effective rate per CP):
0.08012 = 0.0075 = 0. 75%/month
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| Example C4.3:

Statement: 4.5% per 6 months — compounded weekly.
Find the effective weekly rate (efectve rate per CF)L

Solution:
Mominal Rate r=4.5%.
T =& months.

m = 25 weeks per @ months T

effective weskly rate is:
0.045/28 = 0.00M73 = 0.173% per week
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T.-'arjrir_g statements of Interest Ratesz

« Effective Rate 5 directly stated

‘Effective rate is 2.242% per year,
compounded quarterhy;

Mo nominal rafe given.

Compounding frequency m = 4;
Mo need fo calcwlsie the frue effective ratel
It iz alresdy given: 8 243% per year!
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Tar_rfﬂg Statementz of Interest Bates

. Only the interest rate is stated
6% per year

Ng informatbion an the frequency of compounding;
Muszt azzume it iz for one year!

Azzume that "8% per year” i2 a frue, effective
annual rate!
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Effective Interest Rate, i, equals the nominal

interest rate, r, if the interest rate period T and the
compounding pericd CP are equal.

Effective rate per payment penod = (1 + im)™ -1
r = nominal interest rate per payment pericd

m = number of compounding periods per payment
period
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Example C4.4:

What is the future worth of 3100 afier 1 year if a bank
pays 12% inferaz! per yesr compounded semisnnually?
Solution: First find effective interest rate per year

r = 12% per year [nominall; T = 1 year; TP = & months;
m = 2; payment pericd PP = 1 year

Effective rate per payment period = ({1 + r'/m)™ —1
| paryear={1+0122F -1=01228 =12.26%

F=3100 {(1+0.1238) =5112.35
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