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* Money

* Interest Rates

» Exchange Rates
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In This Lecture

* What is money?
» Control of the supply of money
* The demand for money

* A model of real money balances and
interest rates

* A model of real money balances, interest rates and
exchange rates

* Long run effects of changes in money on prices,
interest rates and exchange rates
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B . Money
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What is Money...(cont.)

It is important to distinguish between money,

wealth and income:
Flow  Stock
» Stock

/

. Wealth: Money + Asset

> Stock \ /

~_ « Income: earnings at a point in time

> Flow

Note: These lecture notes are incomplete without having attended lectures. 9-4
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Classifications of Money
* In the United States:

o M1 = Currency + Traveler's Checks + Demand Deposits +
Other Checkable Deposits

o M2 =M1 + Small denomination time deposits & repurchase
agreements + Savings Deposits and money market deposit
accounts + Money Market mutual fund shares
(noninstitutional)

o M3 =M2 + Large denomination time deposits and
repurchase agreements + Money Market mutual fund shares
(institutional) + Repurchase Agreements + Eurodollars
[Note: As of March 2006, the Fed has discontinued M3]

* See: http://www.federalreserve.gov/releases/h6/hist/

Note: These lecture notes are incomplete without having attended lectures. 9-5
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Money supply measures, April 2006

| symbol | assets included ($ag;|(|)izrr],ts)
C Currency $739

C + demand deposits,
M1 | travelers’ checks, $1391
other checkable deposits

M1 + small time deposits,
savings deposits,

M2 $6799
money market mutual funds,
money market deposit accounts

Note: These lecture notes are incomplete without having attended lectures. 9-6
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Money: Functions

* Medium of Exchange
we use it to buy stuff

» Store of Value
transfers purchasing power from the present to the
future

» Unit of Account

the common unit by which everyone measures prices
and values

= Money helps to:
> Lower transaction costs
> Increase Liquidity in an economy

Note: These lecture notes are incomplete without having attended lectures. 9-7
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So... What Is Money?

* Money is an asset that is widely used and accepted
as a means of payment.

» Different groups of assets may be classified as money.

» Currency and checking accounts form a useful definition of
money, but bank deposits in the foreign exchange market are
excluded from this definition.

Note: These lecture notes are incomplete without having attended lectures. 9-8




Professor Yamin Ahmad, Advanced International Economics — ECON 758

-~ S

Discussion Question
Which of these are money?
Currency
Checks

Deposits in checking accounts
(“demand deposits”)

Credit cards

Certificates of deposit
(“time deposits”)

Note: These lecture notes are incomplete without having attended lectures. 9-9
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What Is Money? (cont.)

* Money is very liquid: it can be easily and
quickly used to pay for goods and services.

* Money, however, pays little or no rate of
return.

e Suppose we can group assets into money
) and all other assets (

> All other assets are less liquid but pay a higher
return.

Note: These lecture notes are incomplete without having attended lectures. 9-10
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Money Supply

 The money supply is the quantity of money
available in the economy.

* Monetary policy is the control over the
money supply.

» Who controls the quantity of money that
circulates in an economy, the money supply?

Note: These lecture notes are incomplete without having attended lectures. 9-11
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The central bank

Monetary policy is conducted by a country’s
central bank.

In the U.S.,

the central bank
is called the
Federal Reserve
(“the Fed”).

The Federal Reserve Building
Washington, DC

Note: These lecture notes are incomplete without having attended lectures. 9-12
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» Central banks determine the money supply.

> The Federal Reserve directly regulates the amount
of currency in circulation.

> It indirectly controls the amount of checking
deposits issued by private banks.

Note: These lecture notes are incomplete without having attended lectures. 9-13
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Money Demand

* Money demand is the amount of assets that people
are willing to hold as money (instead of illiquid
assets).

> We will consider individual money demand and aggregate
money demand.

> What influences willingness to hold money?

Note: These lecture notes are incomplete without having attended lectures. 9-14
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What Influences Individual Demand for Money?

1. Expected returns/interest rate on money relative to the
expected returns on other assets.

2. Risk: the risk of holding money principally comes from
unexpected inflation, thereby unexpectedly reducing the
purchasing power of money.

> but many other assets have this risk too, so this risk is not very
important in money demand

3. Liquidity: A need for greater liquidity occurs when either the
price of transactions increases or the quantity of goods bought
in transactions increases.

Note: These lecture notes are incomplete without having attended lectures. 9-15
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What Influences Aggregate Demand for Money?

1. Interest rates: money pays little or no interest, so
the interest rate is the opportunity cost of holding
money instead of other assets, like bonds, which
have a higher expected return/interest rate.

> A higher interest rate means a higher opportunity cost of
holding money — lower money demand.

2. Prices: the prices of goods and services bought in
transactions will influence the willingness to hold
money to conduct those transactions.
> A higher price level means a greater need for liquidity to

buy the same amount of goods and services — higher
money demand.

Note: These lecture notes are incomplete without having attended lectures. 9-16
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What Influences Aggregate Demand for Money?
(cont.)

3. Income: greater income implies more goods and
services can be bought, so that more money is
needed to conduct transactions.

> A higher real national income means more goods and
services are being produced and bought in transactions,

increasing the need for liquidity — higher money demand.

Note: These lecture notes are incomplete without having attended lectures. 9-17
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A Model of Aggregate Money Demand

The aggregate demand for money can be expressed by:
Md =P x L(R,Y)
where:
P is the price level
Y is real national income
R is a measure of interest rates
L(R,Y) is the aggregate real money demand

Alternatively:

MY/P = L(R,Y)

Aggregate real money demand is a function of national income
and interest rates.

Note: These lecture notes are incomplete without having attended lectures. 9-18
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A Model of

Aggregate Money Demand (cont.)

Figure 14-1
Interest
Aggregate Real Money rate, A

Demand and the Interest
Rate

The downward-sloping real
money demand schedule
shows that for a given real
income level, ¥, real money
demand rises as the interest
rate falls.

For a given level of
income, real money
demand decreases

as the interest rate

. Al te real
Increases. m%%rg;?gerrrgﬁd

L(RY)

Note: These lecture notes are incomplete without having attended lectures. 9-19

Professor Yamin Ahmad, Advanced International Economics — ECON 758

|
A Model of

Aggregate Money Demand (cont.)

Figure 14-2 Titgiasi
Effect on the Aggregate rate, A
Real Money Demand
Schedule of a Rise in Real
Income

An increase in real income
from Y' to ¥* raises the
demand for real money bal-
ances at every level of the
interest rate and causes the
whole demand schedule to
shift upward.

Increase in
real income

L(R, ¥?)

When income

increases, real money
demand increases at Aggregate real
every interest rate. money demand

TR YY)
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The Money Market

¢ The money market uses the (aggregate) money demand and
(aggregate) money supply.

e The condition for equilibrium in the money market is:
Ms = md

< Alternatively, we can define equilibrium using the supply of real
money and the demand for real money (by dividing both sides by
the price level):

Ms/P = L(R,Y)
¢ This equilibrium condition will yield an equilibrium interest rate.

Note: These lecture notes are incomplete without having attended lectures. 9-21
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The Money Market (cont.)
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* When there is an excess supply of money, there is an
excess demand for interest bearing assets.
> People with an excess supply of money are willing to acquire

interest bearing assets (by giving up their supply of money)
at a lower interest rate.

> Potential money holders are more willing to hold additional
guantities of money as the interest rate (the opportunity cost
of holding money) falls.

Note: These lecture notes are incomplete without having attended lectures. 9-22
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The Money Market (cont.)

* When there is an excess demand for money, there is
an excess supply of interest bearing assets.

> People who desire money but do not have access to it are
willing to sell assets with a higher interest rate in return for
the money balances that they desire.

> Those with money balances are more willing to give them up
in return for interest bearing assets as the interest rate on
these assets rises and as the opportunity cost of holding
money (the interest rate) rises.

Note: These lecture notes are incomplete without having attended lectures. 9-23
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Money Market Equilibrium

Figure 14-3 {rtarast

Determination of the rate, R

Equilibrium Interest Rate Real money supply
With Pand ¥ given and a
real money supply of M%/P,
maney market equilibrium is
at point 1. At this point
aggregate real money

demand and the real money Aggregate real
supply are equal and the money demand,
equilibrium interest rate is L{R.Y}
e \f\
% | a
A | |
b |
) | |
B } -
5
a2 % (=a" a@?
Real money
holdings
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Effect of an Increase in the rate, R P——
Money Supply on the supply ey
Interest Rate

For a given price lavel, P and
real income level, ¥ an
increase in the money supply
from M' to M? reduces the
interest rate from A" (point 1)
to A (point 2).

Changes in the Money Supply

A decrease in the
money supply raises
the interest rate for a
given price level.

Real money
supply increases

2

\ LR
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Changes in National Income

Figure.14-5 Interest
Effect on the Interest Rate rate, R
of a Rise in Real Income Real money

4 supply
Given the real money

supply, M*/P(= @), arise
in real income from ¥' to ¥*
raises the interest rate from
R' (point 1) to A? (point 2).

— Increase in
real income

L{R.Y?)

An increase in - - LAY

the money supply An increase in | =

lowers the interest national income I

rate for a given o e P increases equilibrium Mo ot

price level. P P holdings interest rates for a P Real rioney

given price level. holdings
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Linking the Money Market to the Foreign | e
Exchange Market

Figure 14-7 %ﬁ & el v
Money Market/Exchange United States B
Rate Linkages Federal Reserve System H H returr on
Monetary policy actions by Lln kl ng the e
the Fed affect the U.S. inter-
e s | s e | Eean Money Market - —
dollar/eura exchange rate Us | money supply) E | nay . i {in dallas temms)
that clears the foreign supply) tO th e F O re I g n | a
exchange market. The | LRy ¥ys)
ESCB can affect the us. EXChange :
exchange rate by changing money market ] 1

the European money supply
and interest rate.

A
(Dollar
interest rate)

Fareign A,
market (Euro
2 interest rate)

!

Ese
(Dollar/euro exchange rate)
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Figure 14-6
inthe US. and tho Foreign Exchange Market
Bath [ ilibri R} and exchange rate £} ¢ at these

values money supply equats money demand (poin 1) and the interest parity condition holds
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Effect on the Dollan/Euro
Exchange Rate and Dollar

Imterest Rate of an Increase
im the U.5. Money Supply
Given Pys and ¥je, when the
maney supphy rises from
Ml to M, the dollar inter-
st rate declines (az manay
market equilibirium i
reastablished at point 2} and
the dollar depreciates
against the euro {as fareign
wxchange market equilibrium
is reastablished at point 2').

Changes in the
Domestic Money

Supply

Expoctod

Buro ratem

Rates of retum
(in dollar tems)

LAY
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Changes in the Money Supply
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* Anincrease in a country’s money supply

causes its currency to depreciate.

» A decrease in a country’s money supply
causes its currency to appreciate.

Note: These lecture notes are incomplete without having attended lectures.
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Changes in the Foreign Money Supply

How would a change in the euro money supply affect
the US money market and foreign exchange market?

* Anincrease in the EU money supply causes a
depreciation of the euro (appreciation of the dollar).

* A decrease in the EU money supply causes an
appreciation of the euro (a depreciation of the dollar).

Note: These lecture notes are incomplete without having attended lectures. 9-31
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Figure 14-9

Dollar‘euro
Effoct of an Increase in the exchanga
European Money Supply on rate, Egy

Changes in the E':l""'f"“:"*'” |

Foreign Money  fmmemetese,, |\

Ege

N, )

L |
LN

the expacted euro return "z Incraase in Eul

Supply (cont.) et | f”““"‘“m

"

causes the dollar to appre-
ciste against tha euro. Equi-
libium i the forsign

e interest rata)

exchange market shifts - Expocied
from point 1" to point 2°, bt R retum
oquibrivm in the LS.
money markes remains at —
i g of retumn
it 1 9. 1q {in dollar terms)
Ry
|
| LA, Yye
|
|
|
Mis } U roal
Pug 1 maney
U.E. roal
haldings.
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* The increase in the EU money supply reduces
interest rates in the EU, reducing the expected return
on euro deposits.

» This reduction in the expected return on euro deposits
leads to a depreciation of the euro.

» The change in the EU money supply does not change
the US money market equilibrium.

Note: These lecture notes are incomplete without having attended lectures. 9-33
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Long Run and Short Run

* The difference between the short run and long run lies
in the idea that prices, wages and certain factors of
production may be constrained in the short run, but
not in the long run

» Here we assume that in the short run, the price level
is fixed at some level.

> the analysis heretofore has been a short run analysis.

Note: These lecture notes are incomplete without having attended lectures. 9-34
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+  Long Run and Short Run (cont.)

* Inthe long run, prices of factors of production and of
output are allowed to adjust to demand and supply in
their respective markets.

> Wages adjust to the demand and supply of labor.

> Real output and income are determined by the amount of
workers and other factors of production — by the economy’s
productive capacity—not by the supply of money.

— and thus is also independent of the money supply level.

Note: These lecture notes are incomplete without having attended lectures. 9-35
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Long Run and Short Run (cont.)

* In the long run, the level of the money supply does
not influence the amount of real output nor the
interest rate.

> Long run monetary neutrality.

* Butin the long run, prices of output and inputs adjust
proportionally to changes in the money supply:

> Long run equilibrium: MS/P = L(R,Y)
> MS=PxL(R,Y)

> increases in the money supply are matched by proportional
increases in the price level.

Note: These lecture notes are incomplete without having attended lectures. 9-36
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Long Run and Short Run (cont.)

* In the long run, there is a direct relationship
between the inflation rate and changes in the
money supply.

> MS=PxL(R,Y)
> P = MSL(R,Y)
> APIP = AMSIMS - AL/L

> The inflation rate equals growth rate in money
supply minus the growth rate for money demand.

Note: These lecture notes are incomplete without having attended lectures. 9-37
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Figure 14-10 o,
Percent increase in

Average Money Growth price level
and Inflation in Western 1000
Hemisphere Developing 45°
Countries, by Year, 1990 @
1987-2003 1989
Even year by year, there is a 1988

Yook W yeer 4 19049 / 1993
strong positive relation 1992
between average Latin .\1 991
American money supply 100 1 1987
growth and inflation. (Both

axes have logarithmic
scales.) 1995

Source: IMF, World Econamic ® 1996
Outlook, various issues. Regional /IQQ?
aggregates are weighted by 10 1 » 2003

shares of dollar GOP in total -\‘3002

regional dollar GDP, 1998
2000 1999
2001

o 1IO 1(:’0 1000

Percent increase in
money supply
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Money and Prices in the Long Run

* How does a change in the money supply
cause prices of output and inputs to change?

Note: These lecture notes are incomplete without having attended lectures. 9-39
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Money and Prices in the Long Run (cont.)

1. Excess demand: an increase in the money supply
implies that people have more funds available to pay
for goods and services.
> To meet strong demand, producers hire more workers,

creating a strong demand for labor, or make existing
employees work harder.

> Wages rise to attract more workers or to compensate
workers for overtime.

>  Prices of output will eventually rise to compensate for
higher costs.

> Alternatively, for a fixed amount of output and inputs,
producers can charge higher prices and still sell all of their
output due to the strong demand.

Note: These lecture notes are incomplete without having attended lectures. 9-40
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Money and Prices in the Long Run (cont.)

2. Inflationary expectations:

>  If workers expect future prices to rise due to an expected
money supply increase, they will want to be compensated.

> And if producers expect the same, they are more willing to
raise wages.

> Producers will be able to match higher costs if they expect
to raise prices.

> Result: expectations about inflation caused by an expected
money supply increase leads to actual inflation.

Note: These lecture notes are incomplete without having attended lectures. 9-41
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Money, Prices and the Exchange Rates and
Expectations

* When we consider price changes in the long
run, inflationary expectations will have an
effect in the foreign exchange market.

Suppose that expectations about inflation
change as people change their minds, but
actual adjustment of prices occurs afterwards.

Note: These lecture notes are incomplete without having attended lectures. 9-42
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¥ Change in expected
.\.\ . return on euro deposits The expected return on euro
Exfm—=—t— -‘-1_\\_ deposits rises because of
P —j inflationary expectations:
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money holdings
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Money, Prices and the Ese (long run)
Exchange Rates in the \ ot | o
2 2 on dollar
Long Run —— =6t~ =¥« deposits

&
Expected
eura return
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the real money Rales of
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maoney holdings

{b) Adjustment to long-run equilibrium

Figure 14-12
"
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Money, Prices and the Exchange Rates in the
Long Run (cont.)

* A permanent increase in a country’s money supply
causes a proportional long run depreciation of its
currency.

> However, the dynamics of the model predict a large
depreciation first and a smaller subsequent appreciation.

* A permanent decrease in a country’s money supply
causes a proportional long run appreciation of its
currency.

> However, the dynamics of the model predict a large
appreciation first and a smaller subsequent depreciation.

Note: These lecture notes are incomplete without having attended lectures. 9-45
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Figure 14-13
Time Paths of U.S. E After a F i in the LS. Money Supply

After the money supply increases at t, in panel (a), the interest rate (in panel (b)), price level (in panel {c}}, and
exchange rate (in panel {d}) move as shown toward their long-run levels. As indicated in panel (d) by the initial
jump from EL, to Ei.. the exchange rate overshoots in the short run before settiing down to its long-run level,
Ede.
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Exchange Rate Overshooting

» The exchange rate is said to overshoot when its
immediate response to a change is greater than its
long run response.

> We assume that changes in the money supply have
immediate effects on interest rates and exchange rates.

> We assume that people change their expectations about
inflation immediately after a change in the money supply.

~« Overshooting helps explain why exchange rates are
s so volatile.

-

B Wy

» Overshooting occurs in the model because prices do
not adjust quickly, but expectations about prices do.

Note: These lecture notes are incomplete without having attended lectures. 9-47
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Exchange Rate Volatility

Changes in exc rates and price level
ratios—L). S AJapan (percent per month)

-16%

Changes in price
levels are less

volatile, suggesting
that price levels
change slowly.

Exchange rate :hnngu\\

Exchange rates are
influenced by
interest rates and
expectations, which
may change rapidly,
making exchange

1875 1877 1979 1981 1983 1985 10687 19689 1991 1993 1995 1997 1989 2001 2003 rates Volat”e.

Figure 14-11
Menths-to-Maath Variability of the Dollae/Yon Exchange Rate and of the U5 Japan Price Level Ratio, 1974-2004

Thia much greater manth-to-mosth vasiability of the exchange rate suggests that price kevels are relatively sticky in the
short run.

Soaree:
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Summary

1. Money demand on an individual level is determined
by interest rates and liquidity, the latter of which is
influenced by prices and income.

2. Money demand on an aggregate level is determined
by interest rates, the price level and national income.

> Aggregate real money demand depends negatively on the
interest rate and positively on real national income.

3. Money supply equals money demand—or real
: money supply equals real money demand—at the
‘ equilibrium interest rate in the money market.

Note: These lecture notes are incomplete without having attended lectures. 9-49
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Summary (cont.)

4. Short run scenario: changes in the money supply
affect the domestic interest rate, as well as the
exchange rate.

i > Anincrease in the domestic money supply
a 1. lowers the domestic interest rate,
= v

2. lowering the rate of return on domestic deposits,

3. causing the domestic currency to depreciate.

Note: These lecture notes are incomplete without having attended lectures. 9-50
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Summary (cont.)

5. Long run scenario: changes in the level of the
money supply are matched by a proportional
change in prices, and do not affect real income and
interest rates.

> Anincrease in the money supply

1. causes expectations about inflation to adjust,
2. causing the domestic currency to depreciate further,
3. and causes prices to adjust proportionally in the long run,

4. causing interest rates return to their long run rate,

5. and causes a proportional long run depreciation in the
exchange rate.

Note: These lecture notes are incomplete without having attended lectures. 9-51
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Summary (cont.)

6. Expectations about inflation adjust quickly,
but prices adjust only in the long run, which
results in overshooting of exchange rate.

> Overshooting occurs when the immediate

response of the exchange rate due to a change
is greater than its long run response.

> Overshooting helps explain why exchange rates
are so volatile.
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