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® Duration and Interest-rate Risk of Bonds

©  What is the relationship between duration and the price

of a bond?
. A
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ProportionaldP, is theproportional charge in the
price of a bond

- i be the chage in the interest rate
- Example

B Suppose that the duration of a bond is 10
years and thgield to maturiy is 5 percenige
points pelyear

m A increase ini by 1 percentge point is
associated with a proportional decrease in the
price of the bond Yy 0.097 or 9.7 percent
[10-0.01/1.05 multiplied ¥ 100 to get the
percentge chaige]

*  The bond loses the fraction 0.097 of its
value or 9.7 percent



o  Simplify by using modified duration

- Modified duration = duration / (1}

- o=k

- If 1 in percentge points then can think of
percentge chaige in price

m |f modified duration is 1§ears, an increase
in i by 1 percentge point peryear is
associated with a 10 percent fall in price

m  Need not concern ourselves with level of the
interest rate to compute effect of cgann
yield on price ifgiven modified duration



The Determination of the Interest Rate

© Loans and bonds
©  Borrowing and lendig
o  Demand and supyl

The demand for loans and the syppl loans determine the
equilibrium interest rate and quamtaf loans

The Demand for Loans — borrowers

© The quantity demandeaf loans is the amount that
borrowers want to borrow

- Households, firms and tiggvernment

©  The demandfor loans is the relationship between the
amount that borrowers want to borrow and the interest
rate on loans

- In short, thedemandfor loans is the relationship
between thejuantity demandedf loans and the
interest rate

- Thedemand curvéor loans is the curve shovgn
the relationship between thhgantity demandedf
loans and the interest rate on loans



We will suppose that a gner interest rate on loans
Implies that households want to borrow less

This implies that the demand curve is downward stppin

What else affects the demand for loans?

- Variable Effect on demand
- Expected inflation rate +
- Expected return on other assets +

B |nvestment opportunities
- Government deficits +

Other variables could be added such as
m  |Income in the future relative to toga

LY = -9 i, Expected inflation,
- +
investment opportunities, government deficit,..)
+ +

LY is the quantit of loans demanded



Suppl of loans — lenders

O

In the econormy, ultimately households

- Households suppl funds to banks and other
financial intermediaries

- Households own firms
- Households pataxes that fundovernment

Thequantity supplieaf loans is the amount that lenders
want to lend

The supply of loans is the relationship between the
amount of loans that lenders want to lend and the
Interest rate on loans

- In short, thesupply of loans is the relationship
between thequantity suppliedof loans and the
interest rate

- Thesupply curveof loans is the curve shovgihe
relationship between trlpantity suppliedf loans
and the interest rate on loans

We will suppose that, the dher the interest rate, the
more lenders want to lend



This implies that the suppkurve is upward slopm
What else affects the suppdf loans?
Variable Effect on demand
- Wealth +
- Expected return on other assets -
- Expected inflation rate -
- Riskiness of loans -
- Other variables could be added such as
m  Income in the future relative to toga
m  Taxes
s= {4 i, Wealth, Expected return on other assets,

— + -
Expected inflation, Riskiness of loans, ...)

L®is the quantit of loans demanded



Equilibrium
o  Definition: Quantiy of loans demanded equals the
guantit supplied
Ld:LS

©  Only at that interest rate can borrowers and lenders both
be doirg what thg want

Effect of chages in demand and suppl
Effect of an increase in the expected inflation rate

Effect of an increase in tigpvernment deficit



® The demand and suppbf bonds
O  Fixed promised paments

CP
_ P — t+1
bt 1+ |
- CP,, is constantP,, andi charge
- A higher interest rate implies a lower price

® The Demand for Bonds — igars of bonds -- lenders

O  The quantity demandedf bonds is the amount that
buyers want to hold

- In the econom, ultimately households

m  Households supplfunds to banks and other
financial intermediaries

®m  Households own firms

m  Households pataxes that fundovernment



The demandfor bonds is the relationship between the
amount of bonds that households want to hold and the
price of bonds

- In short, thedemandfor bonds is the relationship
between th@uantity demandedf bonds and the
price of bonds

- Thedemand curvéor bonds is the curve showgn
the relationship between thgantity demandedf
bonds and the price of the bonds

We will suppose that a dfner price of bonds implies
that households want to hold fewer bonds

- A higher price of bonds means thyau pay more
now for the same number of dollars in the future

This supposition means that the demand curve is
downward slopig



What else affects the demand for bonds?
- Variable Effect on demand
- Wealth +
- Expected return on other assets -
- Expected inflation rate -
- Riskiness of bonds -
- Other variables could be added such as
®  Income in the future relative to toga
B Taxes
B = f* P,, Wealth, Expected return on other assets,

— + -
Expected inflation, Riskiness of bonds, ...)

B? is the quantijt of bonds demanded
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Suppl of bonds — issuers, borrowers

O

O

households, firms and tlgevernment

The quantity suppliedof bonds is the amount that
borrowers want to create

The supply of bonds is the relationship between the
amount of bonds that borrowers want to create and the
price of the bonds

- In short, thesupply of bonds is the relationship
between theguantity suppliedof bonds and the
price of bonds

- Thesupply curveof bonds is the curve showgihe
relationship between tlgrantity suppliesf bonds
and the price of bonds

We will suppose that, the dher the price, the more
Issuers want to create

This implies that the suppkurve is upward slopmn
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©  What else affects the suppdf bonds?

- Variable Effect on supply
- Expected inflation rate +
- Expected return on other assets +

B |nvestment opportunities
- Government deficits +

- Other variables could be added such as
m  |Income in the future relative to toga

o B°=f*{ P,, Expected inflation,

+ +
investment opportunities, deficits,..)

+ +
B°® is the quantit of bonds supplied

e Equilibrium

o  Definition: Quantiy demanded equals quantgupplied
B'=B®

©  Only at that price can lyers and sellers of bonds both
do what thg want
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The suppy} of bonds in the short run
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