CHAPTER 4

Financial (MONEY) markets




= Money, which you can use for transactions, pays no
interest. There are two types of money: currency, coins
and bills, and checkable deposits, the bank deposits
on which you can write checks.

= Bonds pay a positive interest rate, /, but they cannot be
used for transactions.
The proportions of money and bonds you wish to hold depend
mainly on two variables:
=  Your level of transactions
= The interest rate on bonds
Money market funds pool together the funds of many

people. The funds are then used to buy bonds—typically
government bonds.



Deriving the Demand for Money

Let’ s go from this discussion to an equation describing the
demand for money.

M =$Y L(i)
Read this equation in the following way: The demand for

money, M s equal to nominal income, $Y, times a function
of the interest rate, i, with the function denoted by L(i ).

OThe demand for money:
O increases in proportion to nominal income ($Y), and

O depends negatively on the interest rate (L(i) and the
negative sign underneath).



4-1 THE DEMAND FOR MONEY

Deriving the Demand for Money

M? = $YL(i)
(-) >

The Demand for Money

For a given level of nominal
income, a lower interest rate
increases the demand for
money. At a given interest rate,
an increase in nominal income
shifts the demand for money to
the right. M (for
e $Y'>$Y)

(for nominal
| income $Y)

Interest rate, Jj



Money Demand, Money Supply, and the Equilibrium
Interest Rate

Equilibrium in financial markets requires that money supply
be equal to money demand, or that Ms = M. Then using
this equation, the equilibrium condition is:

Money Supply = Money demand

M =$Y L(i)

This equilibrium relation is called the LM relation.



4-2 THE DETERMINATION OF THE
INTEREST RATE, I

Money Demand, Money Supply, and the Equilibrium
Interest Rate

Money Supply
MS
The Determination of the

Interest Rate

The interest rate must be such
that the supply of money
(which is independent of the
interest rate) is equal to the
demand for money (which does
depend on the interest rate).

Interest rate, §

Money Demand
Mu‘

Money, M



4-2 THE DETERMINATION OF THE
INTEREST RATE, I

Money Demand, Money Supply, and the Equilibrium

Interest Rate
ME

The Effects of an
Increase in Nominal
Income on the Interest
Rate

An increase in nominal income _ A
leads to an increase in the
interest rate.

Interest rate, i

M
($Y' > 8Y)

o

M

Money, M



Money Demand, Money Supply, and the Equilibrium
Interest Rate

The Effects of an
Increase in the Money
Supply on the Interest
Rate

An increase in the supply of
money leads to a decrease in
the interest rate.

Interest rate, i

Money, M



4-2 THE DETERMINATION OF THE
INTEREST RATE, I

Monetary Policy and Open Market Operations

Open market operations

=Open-market operations, which take place in the
“open market” for bonds, are the standard method
central banks use to change the money stock in
modern economies.

=If the central bank buys bonds, this operation is
called an expansionary open market operation
because the central bank increases (expands) the
supply of money.

=If the central bank sells bonds, this operation is
called a contractionary open market operation
because the central bank decreases (contracts) the
supply of money.



4-2 THE DETERMINATION OF THE
INTEREST RATE, I

Monetary Policy and Open Market Operations
Open market operations

(a) Balance Sheet
The Balance Sheet of Assets Liabilities
the Central Bank and the
Effects of an
Expansionary Open Bonds Money (currency)
Market Operation
The assets of the central bank
are the bonds it holds. The (b) The Effects of an Expansionary
liabilities are the stock of Open-Market Operation
money in the economy. An Assets Liabilities
open market operation in which
the central bank buys bonds Change in bond Change in money
and issues money increases holdings: stock:
both assets and liabilities by +$1 million +$1 million
the same amount.




4-2 THE DETERMINATION OF THE
INTEREST RATE, I

Monetary Policy and Open Market Operations
Bond Prices and Bond Yields
Understanding the relation between the interest rate and bond
prices will prove useful both here and later in this book:

= Treasury bills, or T-bills are issued by the U.S. government
promising payment in a year or less. If you buy the bond
today and hold it for a year, the rate of return (or interest) on
holding a $100 bond for a year is ($100 - $Pg)/$Ps.

= |f we are given the interest rate, we can figure out the price
of the bond using the same formula.

~ $100- $P,

$100
; _

P, =
$P, = 50 1+




4-2 THE DETERMINATION OF THE
INTEREST RATE,

Monetary Policy and Open Market Operations
Bond Prices and Bond Yields

Let’ s summarize what we have learned so far in this chapter:

The interest rate is determined by the equality of the supply
of money and the demand for money.

By changing the supply of money, the central bank can
affect the interest rate.

The central bank changes the supply of money through open
market operations, which are purchases or sales of bonds
for money.

Open market operations in which the central bank increases
the money supply by buying bonds lead to an increase in the
price of bonds and a decrease in the interest rate.

Open market operations in which the central bank decreases
the money supply by selling bonds lead to a decrease in the
price of bonds and an increase in the interest rate.



4-3 THE DETERMINATION OF THE
INTEREST RATE,

Choosing Money or Choosing the Interest Rate?

A decision by the central
bank to lower the interest
rate fromijto i’ is
equivalent to increasing the
money supply.

Interest rate, i

me  (8Y'>8Y)




4-2 THE DETERMINATION OF THE
INTEREST RATE, I

Money, Bonds, and Other Assets

We have been looking at an economy with only two assets:
money and bonds. This is obviously a much simplified
version of actual economies, with their many financial
assets and many financial markets.

There is one dimension, however, to which our model must
be extended. We have assumed that all money in the
economy consists of currency supplied by the central bank.
In the real world, money includes not only currency but also
checkable deposits.



4-5 THE DEYERMINATION OF INTERLSNT
RATE, I1*

What Banks Do
Financial intermediaries are institutions that receive
funds from people and firms, and use these funds to
buy bonds or stocks, or to make loans to other people
and firms.

m Banks receive funds from people and firms who
either deposit funds directly or have funds sent to
their checking accounts. The liabilities of the banks
are therefore equal to the value of these checkable
deposits.

m Banks keep as reserves some of the funds they
receive.



4-3 THE DETERMINATION OF INTEREST
RATE, I

What Banks Do

Banks hold reserves for three reasons:

1. On any given day, some depositors withdraw cash from their
checking accounts, while others deposit cash into their
accounts.

2. In the same way, on any given day, people with accounts at
the bank write checks to people with accounts at other banks,
and people with accounts at other banks write checks to
people with accounts at the bank.

3. Banks are subject to reserve requirements. The actual
reserve ratio — the ratio of bank reserves to bank checkable
deposits — is about 16% in Turkey today.



-0 Thi DEYRRMINATION OF INTEREST
RATE, 11

What Banks Do

m Loans represent roughly 70% of banks’ non-reserve assets.
Bonds count for the rest, 30%.

The assets of the central bank are the bonds it holds. The
liabilities of the central bank are the money it has issued,
central bank money. The new feature is that not all of central
bank money is held as currency by the public. Some of itis
held as reserves by banks.



4-3 THE DETERMINATION OF INTEREST

RATE, I1”

What Banks Do

The Balance Sheet of
Banks and the Balance
Sheet of the Central
Bank, Revisited

()

Central Bank

Assets Liabilities
Bonds Central Bank Money
= Reserves
+ Currency
Banks
Assets Liabilities
Reserves Checkable deposits
Loans

Bonds




4-3 THE DETERMINATION OF INTEREST
RATE, I1”

The Supply and the Demand for Central Bank Money

Let’ s think in terms of the supply and the demand for central
bank money.

m The demand for central bank money is equal to the
demand for currency by people plus the demand for
reserves by banks.

m The supply of central bank money is under the direct
control of the central bank.

m The equilibrium interest rate is such that the demand and
the supply for central bank money are equal.



4-3 THE DETERMINATION OF INTEREST
RATE, I1*

The Supply and the Demand for Central Bank Money

] Demand for money
Determinants of the

Demand and the Supply
Demand for Demand for
of Central Bank Money checkable deposits reserves by banks
Demand for

Central Bank

Money

Demand for money

M= SY L(i)
Demand for Demand for
checkable deposits || reserves by banks g;".,';fﬂ:fn'x Supply of
D= (1-c) M R'=0(1-c) M Money Central Bank
Hi=cCcU"+ Ri= Money
Demand for [e+6(1-c M=

currency

-
CU9=c M [c+O(1=c)]SYL(i) = H



4-3 THE DETERMINATION OF INTEREST
RATE, I1”

The Supply and the Demand for Central Bank Money
The Demand for Money
When people can hold both currency and checkable deposits,
the demand for money involves two decisions.

First, people must decide how much money to hold. Second,
they must decide how much of this money to hold in currency
and how much to hold in checkable deposits.

We can assume that overall money demand is given by the

same equation as before: M =$Y L(i)
(-)

The demands for currency and checkable deposits are given

by: ; .
CU =cM
DY =(1-c)M“



4-3 THE DETERMINATION OF INTEREST
RATE, I1*

The Supply and the Demand for Central Bank Money
The Demand for Reserves

The larger the amount of checkable deposits, the larger
the amount of reserves the banks must hold, for both
precautionary and regulatory reasons.

The relation between reserves (R) and deposits (D):

R=60D

The demand for reserves by banks is given by:

R'=0(1-c)M*



4-3 TH

. DETERMINATION OF INTEREST RATE, IT*

The Supply and the Demand for Central Bank Money

The Demand for Central Bank Money

H' = cM T demdnd-torcdtra) Bdnk money is equal to the sum of

the demand for currency and the demand for reserves.

H?=CU?+ R

Replace cu‘and R?with their expressions from equations
(4.4) and (4.7) to get:

Finally, replace the overall demand for money, a¢
with its expression from equation (4.3) to get:

H'=[c+6(1-c)| $Y L(i)



4-3 THE DETERMINATION OF INTEREST RATE, iI*
The Supply and the Demand for Central Bank Money
The Determination of the Interest Rate

=In equilibrium, the supply of central bank money
(H) 1s equal to the demand for central bank money
(H9):

H=H*

Or restated as:

H'=[c+0(1-c)|$Y L(i)



4-3 THE DETERMINATION OF INTEREST RATE, iI*

The Supply and the Demand for Central Bank Money

The Determination of the Interest Rate

_— Supply of Central
Equilibrium in the Bank Money
Market for Central Bank
Money and the
Determination of the

Interest Rate

The equilibrium interest rate is
such that the supply of central
bank money is equal to the
demand for central bank
money.

Interest rate, i

_—Demand for Central
Bank Money

H? = CU? + R“

H
Central Bank Money, H



4-4 TWO ALTERNATIVE WAYS OF LOOKING
AT THE EQUILIBRIUM*

The Federal Funds Market and the Federal Funds Rate
=The equilibrium condition that the supply and the

demand for bank reserves be equal is given by:

H-CU“ = R*

The federal funds market is a market for bank reserves.
In equilibrium, demand (RY) must equal supply (H-CU9).
The interest rate determined in the market is called the
federal funds rate.



4-4 TWO ALTERNATIVE WAYS OF LOOKING
AT THE EQUILIBRIUM™

The Supply of Money, the Demand for Money, and the
Money Multiplier

1
[c+0(1—c¢)]

Supply of money = Demand for money

H =$Y L(i)

m The overall supply of money is equal to central bank money
times the money multiplier:

1/(c+(9(1—c))

m High-powered money is the term used to reflect the fact
that the overall supply of money depends in the end on the
amount of central bank money (H), or monetary base.



4-4 TWO ALTERNATIVE WAYS OF LOOKING AT THE EQUILIBRIULT

The Supply of Money, the Demand for Money, and the
Money Multiplier

Understanding the Money Multiplier

*We can think of the ultimate increase in the money
supply as the result of successive rounds of purchases of
bonds—the first started by the Fed in its open market
operation, the following rounds by banks.
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