
1

Money and Banking
Instructor: Logan Kelly

Part II: Interest Rates
Chapters 4, 5, and 6

Chapter 4

� What is an interest rate?
– The rental price of capital
– The exchange rate between monies in period t and monies 

in the next period

– Thus, the period after period t is period t+1 and the period 
before period t is period t-1

Note on notation:  A time series is a series of observations of a 
variable over time, i.e. quarterly GDP since 1940. 
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X is a column vector of N observations of the variable X, 
it is customary to write a time series as a column vector 

Individual observations of X are denoted tx , which is the 
observed value of X in period t. 

 

Present Value

� What is present value?
– Present value is today’s value of a payment to be received 

in the future when the interest rate is i.

� How do I calculate present value?
– Recall : the interest rate is the exchange rate between 

monies in different time periods.

 0t = , the present period 1t = , one period in the future 

Future Value $100 ( )100 100 100 1i i+ = +  

Present Value 
100
1 i+

 $100 
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Present Value

� Multiple periods

� Present Value can be easily generalized to the N 
period case:

Period 0 1 2 
Future 
Value 100 ( )1100 1 i+  ( )2

100 1 i+  
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Present Value

� Four Types of Credit Instruments

1. Simple loan

2. Fixed-payment loan

3. Coupon bond

4. Discount (zero coupon) bond
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Yield to Maturity

� What is yield to maturity (YTM)?
– YTM in the interest rate that equates current value of an asset to 

the present value of that asset. ( Solve PV formula for i )

1. Simple loan

2. Fixed-payment loan Must be solved numerically

3. Coupon bond Must be solved numerically

4. Discount (zero coupon) bond
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Yield to Maturity

� What is a consol or perpetuity?
– This is a bond that pays a fixed payment forever.
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Distinction Between Interest Rates and Returns

� Rate of return from holding a bond one period:
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Coupon Payment Change in Price

Distinction Between Interest Rates and Returns

� Rate of return from holding a bond one period:
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Current Yield: Part 
of the return that is 
due to the coupon 
payment  

Capital Gain: Part 
of the return that is 
due to the change in 
market valuation of 
the bond 
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Real vs. Nominal Interest Rates

� So how do we find the real interest rate?
– The Fisher Equation – is the relationship between nominal and 

real interest rates.

Note: Nominal interest rates are in terms of national currency; 
thus, it does not accounted for changes in price level. The real 
interest rate is in terms of baskets of goods; hence, it accounts 
for changes in purchasing power period to period.

Notation: Let  tr  be the real interest rate in period t. 

ti  be the nominal interest rate in period t. 

tp  be inflation in period t. 

tP be the aggregate price level in period t. 
Note:  we will denoted the expectation of a variable with a supper 
script e. 

The Fisher Equation: We need to derive a relationship 
between nominal and real interest rates

1. Future value of Pt:

2. Future value of one unit of the aggregate good:

3. Multiply by next period price level to convert the future value of one 
unit of the aggregate good to currency.

4. Recall the definition of inflation.
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The Fisher Equation: We need to derive a relationship 
between nominal and real interest rates

1. Future value of Pt:

2. Future value of one unit of the aggregate good:
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The Fisher Equation: We need to derive a relationship 
between nominal and real interest rates

1. Future value of Pt:

2. Future value of one unit of the aggregate good:

3. Multiply by next period price level to convert the future value of one 
unit of the aggregate good to currency.

4. Recall the definition of inflation.
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This is the fisher equation:

e e
t t t t tr i rp p= - -

The Fisher Equation: We need to derive a relationship 
between nominal and real interest rates

1. Future value of Pt:

2. Future value of one unit of the aggregate good:

3. Multiply by next period price level to convert the future value of one 
unit of the aggregate good to currency.

4. Recall the definition of inflation.
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This term is usually quite small so we approximate 
the fisher equation as:
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Chapter 5

Determinants of Asset Demand:

Mishkin, page 88
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Loanable Funds Framework

Demand for bonds = supply 
of loanable funds

Supply of bonds = demand 
for loanable funds

Expected Return is weighted average of all possible 
returns, where the weight on each outcome is equal to 
the probability of realizing each outcome.

Determinants of Bond Demand:

1. Wealth
A. Economy grows, wealth increases, Bd increases, Bd shifts out to right

2. Expected Return
A. i decreases in future, Re for long-term bonds increases, Bd shifts out to 

right

B. pie decreases, Relative Re increases, Bd shifts out to right

C. Expected return of other assets increases, Bd increases, Bd shifts out 
to right

Loanable Funds Framework

Determinants of Bond Demand:

1. Wealth
A.Economy grows, wealth increases, Bd increases, Bd shifts out 

to right

2. Expected Return
A. i decreases in future, Re for long-term bonds increases, Bd

shifts out to right
B. pie decreases, Relative Re increases, Bd shifts out to right
C. Expected return of other assets increases, Bd increases, Bd

shifts out to right
3. Risk

A.Risk of bonds decreases, Bd increases, Bd shifts out to right
B.Risk of other assets increases, Bd increases, Bd shifts out to 

right

Loanable Funds Framework
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Loanable Funds Framework

Sources of Bond Risk

Default Risk: the risk that a borrower will not repay a loan

Inflation Risk: the risk that the real interest rate will be different 
from what is expected

Interest-Rate Risk: the price of the bond will change, that is the 
nominal interest rate changes. 

Determinants of Bond Demand:

1. Wealth
A. Economy grows, wealth increases, Bd increases, Bd shifts out to right

2. Expected Return
A. i decreases in future, Re for long-term bonds increases, Bd shifts out to 

right
B. pie decreases, Relative Re increases, Bd shifts out to right
C. Expected return of other assets increases, Bd increases, Bd shifts out 

to right

3. Risk
A. Risk of bonds decreases, Bd increases, Bd shifts out to right
B. Risk of other assets increases, Bd increases, Bd shifts out to right

4. Liquidity
A. Liquidity of Bonds increases, Bd increases, Bd shifts out to right
B. Liquidity of other assets decreases, Bd increases, Bd shifts out to right

Loanable Funds Framework

Loanable Funds Framework

� Do bonds obey the law of demand?
– Inverse relationship between interest and bond price

F Pi
P
-= 1F

P
= -
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Loanable Funds Framework

� Do bonds obey the law of demand?
– Inverse relationship between interest and bond price

– Note that expected return in this case is equal to i.
– Thus, demand for bonds is positively related to interest 

rates and negatively related to bond price.
– This result holds for the more general case of coupon 

bonds.

F Pi
P
-= 1F

P
= -

Since bond price is in the denominator i
gets smaller as P gets bigger

Loanable Funds Framework

Determinants of Bond Supply:
1. Profitability of Investment Opportunities

Business cycle expansion, investment opportunities increases,    
Bs increases, Bs shifts out to right

2. Expected Inflation
pe increases, Bs increases, Bs shifts out to right

3. Government Activities
Deficits increases, Bs increases, Bs shifts out to right

3. P decreases and i
increases

2. Cost of borrowing 
decreases  => Bd

increases

2. Cost of borrowing 
decreases  => Bd

increases

1.  Relative Re decreases 
=> Bd decreases
1.  Relative Re decreases 
=> Bd decreases

Loanable Funds Framework

What happens when ppppe Changes? The Fisher Effect
Suppose pe increases:
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3. P decreases and i
increases

Remember the Fisher Equation:

The real interest rate decreasing in pe; and 
hence, Relative Re decreases

e
t t tr i p» -

It costs less to borrow because the real 
interest rate is decreasing in pe.
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Conclusion: there is a 
positive relationship 
between expected 
inflation and interest 
rates.
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Loanable Funds Framework

� Evidence on the Fisher Effect

Expected inflation and interest rates (three-month T-Bills) 
usually move together

Loanable Funds Framework
Business Cycle Expansion

1. Wealth increases, Bd

increases, Bd shifts out to 
right

2. Investment increases, Bs

increases, Bs shifts out to 
right

3. If Bs shifts more than Bd then P
decreases, i increases

Loanable Funds Framework

� Evidence on Business Cycle Expiation
Shaded areas denote recession
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Liquidity Preference Framework

� Developed by John Maynard Keynes, the Liquidity 
Preference Framework determines equilibrium 
interest rate in terms of the supply and demand for 
money.

� Assumption: there are two main assets used to store 
value—money and bonds.

� Though they look different, the Liquidity Preference 
Framework and the Loanable Funds Framework are 
closely linked.

� Using Keynes’ assumption that there are two 
assets—money and bonds.
1. Recourse Constraint: Ms + Bs = Wealth
2. Budget Constraint: Bd + Md = Wealth
3. Therefore: Ms + Bs = Bd + Md

4. Subtracting Md and Bs from both sides:
Ms – Md = Bd – Bs

Money Market Equilibrium
5. Occurs when Md = Ms

6. Then Md – Ms = 0 which implies that Bd – Bs = 0, so that   
Bd = Bs and bond market is also in equilibrium and vice 
versa.

Note: that I have said that Keynes assumes that 
there are two assets—money and bonds twice.

Liquidity Preference Framework

Total Wealth is a limit on the total 
quantity of money and bonds that can 
be supplied
Total Wealth is a limit on total 
quantity of money and bonds that can 
be purchased

d d s SM B wealth M B+ = = +

Liquidity Preference Framework

Derivation of Demand Curve
1. Keynes assumed money has i = 0
2. As i increases, relative RETe on money decreases (equivalently, 

opportunity cost of money increases) implies Md decreases
3. Demand curve for money has usual downward slope

Derivation of Supply curve
1. Assume that central bank controls Ms and it is a fixed amount
2. Ms curve is vertical line

Market Equilibrium
1. Occurs when Md = Ms, at i* = 15%
2. If i = 25%, Ms > Md (excess supply): Price of bonds increases, i

decreases to i* = 15%
3. If i =5%, Md > Ms (excess demand): Price of bonds decreases, i

increases �to 
i* = 15%
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Liquidity Preference Framework

Liquidity Preference Framework

� Effects of money on interest rates (increase in Ms)
– Liquidity Effect

Ms increases, Ms shifts right, i decreases
– Income Effect

Ms increases, Income increases, Md increases, Md shifts right, i
increases

– Price Level Effect
Ms increases, Price level increases, Md increases, Md shifts right, i
increases

– Expected Inflation Effect
Ms increases, pe increases, Bd decreases, Bs increases, Fisher effect, i
increases

� Effect of higher rate of money growth on interest rates is 
ambiguous because income, price level and expected inflation 
effects work in opposite direction of liquidity effect

Liquidity Preference Framework

The dynamic response to an increase in 
money supply: Three possible cases
Case 1: The Liquidity effect is larger than other effects: Interest rates 
permanently drop
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Liquidity Preference Framework

Case 2: The Liquidity effect is smaller than other effects and there is 
slow adjustment to expected inflation: Interest rates temporarily drop, 
but eventually increase permanently

The dynamic response to an increase in 
money supply: Three possible cases

Liquidity Preference Framework

The dynamic response to an increase in 
money supply: Three possible cases
Case 3: The Liquidity effect is smaller than other effects and there is 
fast adjustment to expected inflation: Interest rates increase 
permanently

Liquidity Preference Framework

Money Growth Rate vs Intrest Rates
(1960:01 - 2005:04)

0.00%

2.00%

4.00%

6.00%

8.00%

10.00%

12.00%

14.00%

16.00%

18.00%

19
60

19
62

19
64

19
66

19
68

19
70

19
72

197
4

197
6
197

8
198

0
198

2
198

4
198

6
198

8
199

0
19

92
19

94
19

96
19

98
20

00
20

02
20

04

-15.00%

-10.00%

-5.00%

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

Interest Rate

Money Growth Rate

In
te

re
st

 R
at

e

M
on

ey
 G

ro
w

th
 R

at
e

Correlation Coefficient = -0.129



13

Chapter 6: The Risk Structure of Interest Rates

The Risk Structure of Interest Rates

� Risk is the degree of uncertainty associated with the 
return on an asset

� Three reposes to risk
– Risk-adverse: individuals who do not like risk, they require 

increasing growth in returns as risk increases
– Risk-neutral: individuals who are neutral towered risk, they 

require the constant growth in return as risk increases

– Risk-loving: individuals who like risk, they require only 
decreasing growth in return as risk increases

The Risk Structure of Interest Rates

R
is

k

Required Return

Risk-adverse

R
is

k

Required Return

Risk-neutral

R
is

k

Required Return

Risk-loving

Individuals who do not 
like risk, they require 
increasing growth in 
returns as risk 
increases

Individuals who are 
neutral towered risk, they 
require the constant 
growth in return as risk 
increases

Individuals who like 
risk, they require 
only decreasing 
growth in return as 
risk increases
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The Risk Structure of Interest Rates

Most people are risk-adverse; thus, in general risk requires 
compensation. This commiseration is called a risk premium.

Tax Advantages of Municipal Bonds

Municipal Bond Market
1. Tax exemption raises relative RETe on municipal 

bonds, Dm increases, Dm shifts right
2. Pm increases, im decreases

Treasury Bond Market
1. Relative RETe on Treasury bonds decreases, DT

decreases, DT shifts left
2. PT decreases, iT increases
Outcome:
im < iT

The Term Structure of Interest Rates

� The term structure of interest rates deals with the 
determination of interest rates on bonds of the same 
default risk but have different maturities

� Term Structure Facts to be Explained
1. Interest rates for different maturities move together over 

time

2. Yield curves tend to have steep upward slope when short 
rates are low and downward slope when short rates are 
high

3. Yield curve is typically upward sloping
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The Term Structure of Interest Rates

Fact 1: Interest rates for different maturities move together over time

The Term Structure of Interest Rates

The Term Structure of Interest Rates

Fact 2: Yield curves tend to have steep upward slope when short 
rates are low and downward slope when short rates are high

Short-term interest rates 
are high and yield curve 
slopes downward

Short-term 
interest rates 
are low and 
yield curve 
slopes upward
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The Term Structure of Interest Rates

Fact 3: Yield curve is typically upward sloping

Yield curve is 
upward sloping

The Term Structure of Interest Rates

Three Theories of Term Structure
1. Expectations Theory
2. Segmented Markets Theory

3. Liquidity Premium (Preferred Habitat) Theory

Expectations Theory

� Expectations Theory
– Key Assumption: Bonds of different maturities are 

perfect substitutes

– Implication: Expected return on bonds of different 
maturities are equal

Note: If the expected return on bonds of differing maturities 
where not equal then an arbitrage opportunity would 
exist. That is, one could make a profit by selling bonds of 
one maturity and buying bonds of another the other.
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Expectations Theory

� How do we calculate the interest rate of an n-period 
bond?

– By averaging the short term interest rates expected over the 
life of the bond

( )1, 1, 1 1, 2 1, 1

,

e e e
t t t t n

n t

i i i i
i

n
+ + + -+ + + +

=
�

Where ,n ti  is the n-period interest rate observed 

in the tth period. 

Expectations Theory

Numerical example:
One-year interest rate over the next five years:

5%, 6%, 7%, 8% and 9%:

Interest rate on a two-year bond:
(5% + 6%)/2 = 5.5%

Interest rate on a five-year bond:
(5% + 6% + 7% + 8% + 9%)/5 = 7%

Interest rate for one to five year bonds:
5%, 5.5%, 6%, 6.5% and 7%.

Expectations Theory

Expectations Theory can explain fact one: Interest rates for 
different maturities move together over time

– Since long term interest rates equal the average of short 
term interest rates expected to occur over life of the long 
bond, long term interest rates are positively related to short 
term interest rates by construction 

( )1, 1, 1 1, 2 1, 1

,

e e e
t t t t n

n t

i i i i
i

n
+ + + -+ + + +

=
�
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Expectations Theory

Expectations Theory can explain fact two: Yield curves tend to 
have steep upward slope when short rates are low and downward 
slope when short rates are high

– When short term interest rates are low , we expect them to 
rise .

Numerical example:
One-year interest rate over the next five years:

2%, 3%, 4%, 5% and 6%:
Interest rate on a two-year bond:

(2% + 3%)/2 = 2.5%
Interest rate on a five-year bond:

(2% + 3% + 4% + 5% + 6%)/5 = 4%
Interest rate for one to five year bonds:

2%, 2.5%, 3%, 3.5% and 4%.

Expectations Theory

Expectations Theory can explain fact two: Yield curves tend to 
have steep upward slope when short rates are low and downward 
slope when short rates are high

– When short term interest rates are high , we expect them to 
fall .

Numerical example:
One-year interest rate over the next five years:

14%, 12%, 10%, 8% and 6%:
Interest rate on a two-year bond:

(14% + 12%)/2 = 13%
Interest rate on a five-year bond:

(14% + 12% + 10% + 8% + 6%)/5 = 6%
Interest rate for one to five year bonds:

14%, 13%, 12%, 11% and 10%.

Expectations Theory

Expectations Theory cannot explain fact three: Yield curve is 
typically upward sloping 

– Short rates as likely to fall in future as rise, so average of 
future short rates will not usually be higher than current 
short rate: therefore, yield curve will not usually slope 
upward
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Segmented Markets Theory

� Segmented Markets Theory
– Key Assumption: Bonds of different maturities are 

not substitutes at all

– Implication: Markets are completely segmented: 
interest rate at each maturity are determined 
separately

Explains Fact Three: Yield curves are usually upwar d sloping
People typically prefer short holding periods and thus have higher 
demand for short-term bonds, which have higher price and lower 
interest rates than long bonds

Does not explain Fact 1 or Fact 2 because it assume s long and 
short rates are determined independently

Liquidity Premium (Preferred Habitat) Theory

� Liquidity Premium (Preferred Habitat) Theory
– Key Assumption: Bonds of different maturities are 

substitutes, but are not perfect substitutes

– Implication: Modifies Expectations Theory with features 
of Segmented Markets Theory

� Investors prefer short rather than long bonds; thus,  a 
positive liquidity premium must be paid in order to entice 
investors to hold long-term bonds

– Results in following modification of Expectations Theory:

( )1, 1, 1 1, 2 1, 1

, ,
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Liquidity Premium (Preferred Habitat) Theory



20

Liquidity Premium (Preferred Habitat) Theory

One-year interest rate over the next five years:
5%, 6%, 7%, 8% and 9%

Investors’ preferences for holding short-term bonds , liquidity 
premiums for one to five-year bonds:

0%, 0.25%, 0.5%, 0.75% and 1.0%.
Interest rate on the two-year bond:

LP: (5% + 6%)/2 + 0.25% = 5.75%
ET: (5% + 6%)/2  = 5.5%

Interest rate on the five-year bond:
LP: (5% + 6% + 7% + 8% + 9%)/5 + 1.0% = 8%
ET:  (5% + 6% + 7% + 8% + 9%)/5 = 7%

Interest rates on one to five-year bonds:
LP: 5%, 5.75%, 6.5%, 7.25% and 8%.
ET: 5%, 5.5%, 6%, 6.5% and 7%

Comparing with those for the expectations theory, liquidity premium 
(preferred habitat) theories produce yield curves that are more 
steeply upward sloped

Liquidity Premium (Preferred Habitat) Theory

� Explains all 3 Facts
– Explains fact one in the same way as expectations 

theory

– Explains fact two in the same way as expectations 
theory

– Explains fact three in the same way as the segmente d 
market theory

Interpreting Yield Curves

Future short term interest 
rates are expected to rise 
under both expectations 
theory and liquidity preference 
theory.
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Interpreting Yield Curves

Future short term interest 
rates are expected to rise 
under expectations theory, but 
future short term interest rates 
are expected to remain 
constant under liquidity 
preference theory.

Interpreting Yield Curves

Future short term interest 
rates are expected to remain 
constant under expectations 
theory, but future short term 
interest rates are expected to 
fall under liquidity preference 
theory.

Interpreting Yield Curves

Future short term interest 
rates are expected to fall 
under both expectations 
theory and liquidity preference 
theory.


