Chapter 5

The Behavior of Interest Rates

Determinants of Asset Demand

Table 1 Response of the Quantity of an Asset Demanded to Changes in Wealth,
Expected Returns, Risk, and Liquidity

Change in

Variable Change in Variable Quantity Demanded
Wealth 1 1
Expected return relative to other assets 1 1

) Ps
Risk relative to other assets I !
Liquidity relative to other assets 1 1
Note: Only increases in the variables are shown. The effect of decreases in the variables on the change in demard would be the opposite
of thase indicated in the rightmost column.
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Derivation of Bond Demand Curve -
Example

To derive the demand for bonds, suppose that
we have:
m discount bond (no coupon payments)
m maturity = 1 year
m face value = $1,000
m holding period = maturity = 1 year (hence the

expected return is equal to the “interest rate”,
i.e. the yield to maturity)

Next, we will assume different prices and
corresponding quantities demanded (and

calculate the interest rates)
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Derivation of Bond Demand Curve —
Example (cont.)

Remember that, in this case,
i:R:E
P

m Point A:
m P =3$950
m B =$100 billion
miz $1,000-$950

=53%
$950 7
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Derivation of Bond Demand Curve —
Example (cont.)

m Point B:

m P =$900

m B = $200 billion

. $1,000—$900
$900

=11.1%

m Point C: P = $850, B¢ = $300 billion , i = 17.6%

m Point D: P = $800, B¢ = $400 billion , i = 25.0%

m Point E: P =$750, BY = $500 billion , i = 33.0%

® Demand curve B9 connects points A, B, C, D,

E and has the usual downward slope

Derivation of Bond Supply Curve —
Example (cont.)

m Point F: P =$750, i = 33.0%, B = $100 billion
m Point G: P = $800, i = 25.0%, B* = $200 billion
m Point C: P = $850, i = 17.6%, B* = $300 billion
m Point H: P =$900, i = 11.1%, B = $400 billion
m Point I: P = $950, i = 5.3%, B* = $500 billion

m Supply curve B connects points F, G, C, H, |,
and has an upward slope
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Supply and Demand Analysis of .
Loanable Funds Terminology
the Bond Market
Market Equilibrium P”f: ke ;(s) rtetindi Interest Rate, i (%) [~ Demand for Bonds, B
1000 — 00 (jincreases) (Supply of Loanable Funds, L%)
1. Occurs when 8
33.0
Bd = B:, at P* = $850, 950 \ / 53 1. Demand for " £
i*=17.6% A ' bonds = 250l
G D
2. When P = $950, oo 5 f 1 supply of .
s d c loanable =176
(i=5.3%’Bl>)BP¢ P =850 176=i" funds
excess supply): il
to P*, i Tto i* 800 [~ —1250 2. SUpp|y of ° ! (Demafsigr‘yl.z'aﬁgslfkg:ds LY
B e ° | bonds = ss '
& Wlign 2 =§750’ 750 / \ 330 demand for " '
. g F E
i=33.0,B >B ? B’ loanable 00 1&1 2:)0 300 4(‘)0 51&0 eén
(excess demand): TR e funds Loamanie Funs' b
PTtoPiltoi S hionsy i | (9ptlns) .




Shifts in the Bond Demand Curve

Price of Bonds, P
(Pincreases T)

1,000

Interest Rate, i (%)
(iincreases | )
- 0.0

950 —53
— 111

— 176

— 25.0

Bd
B9 | 2

100 200 300 400 500 600 700

Quantity of Bonds, B
($ billions)
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Shifting versus Moving along a Line

m Need to distinguish between two kinds of
changes:

m movement along a curve: e.g., if the price
changes, the quantity demanded changes, so
there is a movement along the demand curve

m shift in a curve: e.g., people have a sudden
interest in the bond market, which increases
the demand for bonds at any given price

Factors that Shift the Bond Demand
Curve

m Wealth

m boom or more savings, wealth N, B! M, B¢
shifts out to right

m Expected return

m i \V in the future, R for long-term bonds M, B?
shifts out to right

m e\, relative return A, B? shifts out to right

m expected return of other assets ¥, B N, B¢
shifts out to right
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Factors that Shift the Bond Demand
Curve (cont.)

m Risk
m risk of bondsV¥, BY AN, B? shifts out to right

m risk of other assets M, B N, B¢ shifts out to
right

m Liquidity
m liquidity of bonds 1, BY M, B¢ shifts out to right

m liquidity of other assets ¥, B¢ NN, B? shifts out
to right
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Factors that Shift the Demand Curve
for Bonds

Table 2 Factors That the Demand Curve for Bonds

Factors that Shift the Demand Curve
for Bonds (cont.)

(e oy i Riskiness of bonds T 4 P - -
Change in Quantity Shift in . (increases ) (increases )
Variable Variable Demanded Demand Curve relative to other assets
‘Wealth T T P - i
(ncreases 1) (increases 1)
d d
8] 8
By &
B B
Expected interest rate T & P a i
(increases 1) \\ (increases ) L“quidity of bonds T T ( P . = o |
. (Increases Increases |,
o relative to other assets (
o7 B9
B
Expected inflation v ¢ (ncroases 1) Y\ (inoreases 1) B 85
By BY B
B
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Shifts in the Bond Supply Curve

Factors that Shift Supply Curve for

Bonds

— Table 3 Factors That Shift the Supply of Bonds
1. Profitability of Price of Bonds, P ($) Interest Rate, i (%)
(Pi (iincreases ) Change in
i 1,000 — — 0.0 Change in Quantity Shift in
Opportunities s Variable Variable Supplied Supply Curve
Business cycle Bz . ) 5 N - -
_expart\sioni 950 (— —53 n::f:zmi (increases 1) // (increases 1)
investmen
opportunities T, 900 — {111 -
Bs 1T, Bs shifts 5
out to right 850 — —17.6
e k B3 i
2. Expected e (G T v e 152 | (increases 1)
Inflation 800 - —{25.0
| | 2116 [ A
shifts out to 750 — —330 B
right L
3. Government L L ! - - L - G defien T T oo % | reon
Activities 100 200 . 300 ;tgo \ 5(;0 600 700
. uantity of Bonds,
Deficits T, Bs T, ($ billions) >
Bs shifts out to E
right 5-15 5-16




Changes in Expected Inflation:
The Fisher Effect

Price of Bonds, P
(Pincreases T)

If 72 T

1. Relative
Return {,
B4 shifts in

to left Py -

2. BT, B
shifts out
to right

3.pl,il

Interest Rate, i
(iincreases | )

B3

Quantity of Bonds, B

Evidence on the Fisher Effect in the
United States

Annual Rate (%)
20

Expected Inflation

gl InterestRate

1955 1960 1965 1970 1975 1880 1985 1990 1995 2000
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Business Cvele Expansion Evidence on Business Cycles and
Y P Interest Rates
Price of Bonds, P Interest Rate, i _
(Pincreases T) (iincreases |) Interest Rate
(%)
18 —
1. Wealth T, 16 |-
BT, B shifts Wl
out to right
2. Investment T, 2
B T, B shifts ol
out to right 2 s
3. If B_v shlfts ol Interest Rate
more than B4, |~
thenp!,i T af
2L
0 1 1 L L /| 1 1 1 1 Il
Quantity of Bonds, B 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
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Liquidity Preference Framework
(Keynes)

m main assumption: two kinds of assets in the
economy: money (i.e., currency) and bonds

m thus:
M + BS = Wealth
m the budget constraint of the economy is:
M? + B = Wealth
m therefore, M* + B*= M + B?
m rearranging the terms, we have that:
M —M?=B!- B
m the money market equilibrium occurs when

M =M?, which means that B* = B¢ and the

bond market is in equilibrium as well .

Relation to Loanable Funds
Framework

m equating the supply and demand for bonds as
in the loanable funds framework is equivalent
to equating the supply and demand for money
as in the liquidity preference framework

m the two frameworks are closely linked, but
differ in practice because the liquidity
preference assumes only two assets, money
and bonds, and ignores the effects on interest
rates from changes in expected returns on real
assets

Liquidity Preference Analysis

m Derivation of the money demand curve
m Keynes assumed money bears zero interest

m asi M, relative return on money V¥
(equivalently, the opportunity cost of money 1),
so demand for money ¥

m s0, the M? curve has the usual downward slope

m Derivation of the money supply curve

m we assume that the central bank controls the
money supply M* and it is a fixed amount

m hence, the M? curve is a vertical line o

Liquidity Preference Analysis (cont.)

m Market equilibrium

m occurs when money demand equals money
supply, M4 = M°

m suppose that, at the equilibrium, i*=15%

mif i =25%, M* > M? (excess supply): the price of
bonds M, iV t0oi*=15%

mif i =5%, M? > M* (excess demand): the price
of bonds ¥, i MNto i*=15%
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Money Market Equilibrium

Interest Rate, i
(%)
30 — ms

25

Rise in Income or the Price Level

Interest Rate, i M

1. Income T, M4 T,
M shifts out to
right

2. M°unchanged

3. i* rises from i,
to i,

[e] 1 (I)O 20‘0 300 400 500 600
Quantity of (';";T.ﬁ?]’ng M Quantity of Money, M
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.. Factors that Shift the Demand for or
Rise in Money Supply
Supply of Money
o

Interest Rate, i
1. s T, Mo shifts | | \ 1

out to right
2. M?unchanged
3. " falls from j;
toi,

N

md

Quantity of Money, M
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Table 4 Factors That Shift the Demand for and Supply of Money

Change in Money

Change in Demand (M?) Change in
Variable Variable or Supply (M°) Interest Rate
Income T Mit T i M
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Factors that Shift the Demand for or

Supply of Money (cont.)
Price level T Mip 1 i M
L -
» e
M
Money supply T M !
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Effects of Money on Interest Rates

m liquidity effect. M* AN, M® shifts right, i v

m income effect. M* 1N, Income N, M4 N, M¢ shifts
right, i N

m price level effect: M* A, Price level N, M¢ N, M?
shifts right, i N

m expected inflation effect: Ms N\, e N, B\,
B* M, Fisher effect, i N

m hence, total effect of a change in money supply
on interest rates is ambiguous because the
income, price level and expected inflation
effects work in the opposite direction of the
liquidity effect 5-30

Does Higher Money Growth Lower
Interest Rates? Case 1

Interest Rate, i

(a) Liquidity effect larger than
other effects

M s Time
Liquidity Income, Price-Level,
Effect  and Expected-
Inflation Effects
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Does Higher Money Growth Lower
Interest Rates? Case 2

Interest Rate, 1

{b) Liguicity affect smaller than

T other effects and slow adjustment
| | of expected inflation
R ] Time
Liquidity Income, Price-Level,
Effect  and Expected-
Inflation Effects
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Does Higher Money Growth Lower
Interest Rates? Case 3

Evidence on Money Growth and
Interest Rates

Interest Rate, i

{e) Liquidity effect smaier than
T expected-inflation effect and fast

1 | | i of expected inflation
S ——
Time:

Liquidity and  Income and Price-
Expected- Level Effects
Inflation Effects

Money
Interest Growth Rate
Rate (%) (% annual rate)
22 14
20

Money Growth Rate (M2)

8
6
4 Interest Rate
2
[

1 ! I I | 1 I
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