Finance 4000
Money and Capital Markets

Second class



Interest Rates

Interest Rate — definition

O

A simple interest rate is the excess of the amount to be
received in the future relative to the amount paid now

Formula

I, IS the interest rate
- V,is the value in period t — togla

- V,is the value in period t+1 — next period or one
period in the future

Given aty two of the variables in this formulgou can
figure out the other one

Examples



Borrow $100 and paback $105
- V,is $100
- V,,is $105

- i,is .05 or 5 percent — ($105-$100)/$100

Borrow $100 at 5 percent

V, is $100
- 1,is 5 percent — or .05
- V,,is $105

- often sg “pay back $100 anthterest paymenof
$5"

\[{+1 = (1+ It)\[t



If willin g to pay $105 ayear from now and the interest
rate is 5 percent, how much caou borrow?

V.., is $105
I, iIs 5 percent or .05
V, is $105

V

—_ t+1

C@a+i)

ads on tv

m  “If you have a structured settlement cagmm
a bunch of small paments, we willgive you
one lage pgyment now.”

m  How much?

Given some interest ratgou will get thepresent
valueof the future pgments

Present value

The present value of an amount to be received in
the future is the value togaf that pgment.

A dollar in the future is not worth as much as a
dollar tody



What if there is more than oneymaent?

Compound interest

O  Suppose that we have $100 and we lend it at 5 percent
peryear for twoyears

©  How much should weget at the end of twgears?

o Atthe end of ongear, we are owed $105
- the orginal $100 plus 5 percent interest

©  We are willirg to lend our funds for an additiongar
- fromt+l tot+2
- sa 2000 to 2001

o If the interest rate is 5 percent, then in 2001, we should
get our $105 plus 5 percent interest
- $105 + .05$105 = $105+$5.25 = $110.25
- not $105 + $5
- $.25 is interest on the interest from the firsar



The formula for this is determined the followiway

Vir = @A+ 1)V,
- and for the next period, this is
- \[c+2 = (1+ it+1)\/t+1

- For simplicity, suppose that the interest rate is
constant at

Vi = @+,
- Then
Vi, =@+ 1)V,

- And substitutiig the second into the first

Vo = @+ DIL+V] =(1+D)2,

Vip = (@ +1)°V,
The same proposition holds for this equation as for the

simple one

- Given ary two of the variables in this formulgou
can fgure out the other one



© The formula for the present value of aypeent two
periods from todgais

V

—_ t+2

L @+i)?

© Indicates how much willig to pay for a pgment two
years from novgiven an interest rate of

e More than two pgments in a “structured settlement”?

© Just add up the present value of each of tgenpats

Let S.; be the structured settlementypeent in
periodt+1

S., be the pgment in period+2

and so forth

The present value of a structured settlement for 10
periods is

\4: §+1 + S+2 + $+3 + .+ S+9 + S+1O
@+i)  (@+i)°  (1+i) (1+i)°  (1+i)?

- Works for ary number ofyears — 10, 4, or 99
- Same pwments ever year, couldget rid of
subscripts on the ganent —just uses



Financial Markets — Bonds

Coupon bond

O

O

Price of bond — how much is paid for it
Maturity

- The matury of a bond is the time until the last
payment
m  For example, a bond ght have 20years to
maturity from todg

Coupon pament

- The coupon pament on a bond is a periodic
payment made on a bond until matyrit
m A bond mght pay $500 peryear until
maturity

Face value

- The face value on a bond is a fina}/peent
® A bond mght have a face value of $1000

What is interest rate on funds if hold bond to magQ@rit
The interest rate on funds if the bond is held to maturit
is called theyield to maturity



- The yield to maturiy is the interest rate that
equates the present value ofypeents received
from a credit market instrument with its value
today

Example — Ongear-bond

- aprice of $9000

- acoupon pament of $500 peyear

- aface value panent of $10000

- What is interest rate on funds?

- 1=($10000+$500-$9000)/$9000=.1666...
m 0or 16.66... percent

Two-year bond — twqgears to matun

P — C'[+1 + Ct+2 + I:\/t+2
U@+ @+i)? (1+i)?

- Solve foryield to maturiy |



Other kinds of bonds
Treasuy bills

O Issued as discount securities
- Only one pgment

o  Term to maturjg when issued of 90, 180 or 360yda

STRIPS

o Separatgl Traded Ragistered Interest and Principal
Securities

©  Take a coupon bond and break it intoggrpayments

o For example, twgear bond (often called a note)
- two coupon pgments of $1000
m onein Janugr2000
® oneinJanugr2001
- face value of $10,000 paid in Janp2001

o Take bond apart into 3 discount bonds
- One pging $1000 in Janugr2000
- One pging $1000 in Janugr2001
- One pging $10,000 in Janugr2001
©  Why create a strip?



- For example, someone ynhave contract requimgn
that they pay $10,000 in Janugr2002

- Can by bond andguarantee that tlyecan make
payment

- More generaly, can put tgether ag stream of
receipts that is convenient

- Called zeroes

® State and local bonds

o Typically not sulpect to federal income tax or state
Income tax if state of residence

® Private bonds
o  Higher risk than federajovernment

©  The hgher the risk, the gher theyield
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Return from holdig a bond

O

O

Really applies to ayp asset
Often called thénolding period return

The holdirg-period return is the rate of return received
over the period that the asset is held inclgdamy
capitalgains or losses on the asset

Let h be the holdig-period return from holdigpa bond
fromttot+1

- The holdig period return for one period is

hoRatC-F
P

t

- For one period, it igust
B payment received
B |ess pgments made
m  |nitial payments made
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o  Example of holdig-period return

- Buy a 20year bond todafor $10,000

coupon pgment of $1000 peyear
face value of $10,000

yield to maturiy is 10 percent
Suppose sell it gear from now for $9,000
The holdirg period return for one period is

_R+1+C_Ft)
P

t

Means that holdig period return is O

$9,000+ $1,000- $10,000
$10000

- If sold bond for $11,000 gear from nowh is

$11000+ $1000- $10000 _,
$10000 |

or 20 percent
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® Bonds, Chages in Interest Rates and Risk
e Higher bond prices are associated with lowelds

© The price of a bond equals the present value of
payments

Ct+1 + th+1
(1+ 1) (1 + i)

o For aoneyear bondP, « =

©  The bond contract specifies the coupogrpants and
the face value

o Charges in the price are associated with aemin the
interest rate (oyield to maturiy)

- Example — onerear bond
- Coupon psment equal to zero
- Face value equal to $1,000

- If the price of the bond is $900, the interest rate is
11.11... percent

- If the price of the bond is $950, the interest rate is
about 5.26 percent
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e |f interest rates increase, theeld to maturiy on existim
bonds increases

® As aresult, increases in interest rates lower prices of gxistin
bonds

- Bonds are sybct to interest rate risk

- The prices of loger term bonds decrease more
when interest rates increase

- Example
Prices of two bonds

Face value $10,000 and couporymant $0

Interest Rate Term to matyrifyears)
1 2
5 9524 9070
10 9091 8264
Charge in price -$433 -$806

® [or agiven increase in the interest rate,denterm bond
prices chage more

e Empirically, longer-term bond prices are more variable
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Does that mean that one should hold short-term bonds for less
risk?

©  Future short-term interest rates are unknown

O  Because of short-term interest rates are uncertain,
Short-term securities are gabt toreinvestment risk

o Reinvestment risk is the risk that proceeds from
securities will have to be reinvested at uncertain interest

rates

Long-term bonds are sydct to interest-rate risk because
prices chage

Short-term bonds are gt to interest-rate risk because of
reinvestment risk

Next time
© Nominal and real interest rates
© Duration as a measure of the maguaf a bond

o  Chapter 4 — portfolio choice
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