
Intermediate Macroeconomics – Lecture Note #2
Dr. Todd R. Yarbrough

Review of Short-run stylized facts :

1. In the short-run, production (Y) is determined by Demand (Z).

2. Demand (Z) is a function of Consumption (C), exogenous Investment (Ī), and exogenous Government Expen-
diture (G). This is a closed economy.

3. Consumption is a function of Disposable Income (Y − T ) times Marginal Propensity to Consume (c1).

4. Equilibrium of Demand (Z) and Production (Y) occurs at a market clearing Price Level (P).

5. Changes in autonomous expenditure (c0 − c1T + Ī +G) lead to a multiplicative increases in Production (Y).

6. In equilibrium, Investment (Ī) equals Savings (S).

II. The Market for Money and Financial Services

Let’s assume a very simple model where there are only two assets, Money (M) and Bonds (B). Your objective
function describes maximizing utility relative to your liquidity preference (l) which is itself a function of the
number of transactions you require and your return preference (r) which is itself a function of interest (i) on
Bonds (B). For simplicity let’s assume your preferences are well-behaved and Cobb-Douglas, such that:

U = U(M,B) = M lBr

l + r = 1

We could even conceive of a very simple budget constraint, considering broker fees on bond purchases/sales,
and banking fees for holding cash. But let’s not worry about that. Here we’ll just assume that everyone in our
economy is maximizing this function with respect to the decisions to hold money versus buy bonds. Someone
will prefer cash heavily, others the opposite, which we can calibrate in our model with r and l. For now, let’s
just assume that everyone will hold some cash and some bonds, the mix of which is determined by their utility
functions over Money (M), and as we’ll see, the Interest Rate (i).

1. The Money Market and Equilibrium Interest Rate
The Demand for Money (Md) is a simple function of Income (Y) and the Interest Rate (i):

Md = Y × L(i) = Y L(i) (1)

The Supply of Money (Ms) is set by the Central Bank: Ms = M

So, equilibrium occurs where:

M = Y L(i) (2)

We graph it like this:
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In panel A we have the simple Money Market Equilibrium. It should be pointed out that the Income (Y)
and Interest Rate (i) are both nominal, that is they do not take into account the Price Level (P).

In Panel B we see what happens in the market when Money Demand (Md) either increases or decreases. Pay
attention to the movement of the Interest Rate (i). You’ll want to be able to quickly recall the movement of
equilibrium interest rates given shifts in Money Demand.

MONEY DEMAND SHIFTERS:
a. Income (Y) is positively correlated with Money Demand (Md).
b. Financial risk is positively correlated with Money Demand (Md).

In panel C we see what happens when the central bank moves the money supply. As above, you should commit
this relationship to memory.

The central bank has four tools that shift the money supply:
1) Open market operations (buying and selling of government (risk-free) bonds).
– i. an open market purchase takes bonds out of the market and puts cash into it, so it increases the Money
Supply (MS).
– ii. an open market sale takes cash out of the market and puts bonds into it, so it decreases the Money Supply
(MS).

2) Discount Rate (the interest rate banks are charged when borrowing money from the central bank’s discount
window)
– i. raising the discount rate causes banks to take out fewer loans from the central bank and subsequently to sell
fewer loans to individuals and firms. This causes the Money Supply to decrease.
– ii. lowering the discount rate causes banks to take out more loans from the central bank <yada yada yada>
this causes the Money Supply to increase.

3) Reserve Requirement (the regulatory requirement the central bank sets on the required reserves banks must
maintain on hand. It is essentially a restriction on "over-lending".)
– i. raising the RR decreases the Money Supply.
– ii. lowering the RR increases the Money Supply.

4) Interest on reserves held at the central bank (and its branches).
– i. raising interest on reserves encourages banks to increase such reserves which would decrease the money supply.
– ii. lowering interest on reserves discourages banks to hold researves which would increase the Money Supply.

2. The Market for Central Bank Money
Recall,

Md = Y L(i) (3)

and probably:
∂Md

∂i
< 0

Assume there are two types of money, currency and checkable deposits. Let c denote the proportion of money
held as currency and therefore 1 − c is the proportion of money in checkable deposits. Then the Demand for
Currency (CUd) and the Demand for Checkable Deposits (Dd):

CUd = cMd (4)

Dd = (1 − c)Md (5)

Suppose that θ is the proportion of Reserves (R) to the value of Checkable Deposits (D). Then reserves are:

R = θD (6)

Combining equations (5) and (6) we get the Demand for Reserves (Rd):

Rd = θ(1 − c)Md (7)
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Now, consider the Demand for Central Bank Money (Hd):

Hd = CUd +Rd (8)

Finally, using equations (4), (7), and then (3):

Hd = [c+ θ(1 − c)]Y L(i) (9)

3. Equilibrium in the Market for Central Bank Money

Let H denote the level of Central Bank Money Supply.
In equilibrium:

Hd = H (10)

from equation (9):
H = [c+ θ(1 − c)]Y L(i) (11)

The graph:
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4. The Federal Funds Rate

Since the supply of reserves is equal to Central Bank Money Supply (H) minus the Demand for Currency Deposits
(CUD). And since the Demand for Reserves is Rd:

H − CUd = Rd

The interest rate that equilibrates this market is called the Federal Funds Rate. It is the rate that banks pay to
each other when one bank borrows from another to cover insufficient reserves. Since the central bank controls the
level of Central Bank Money Supply (H), they de facto control the Federal Funds Rate. The FFR is an oft-cited
indicator of Federal Reserve Policy.

5. The Money Multiplier

Take equation (11) and rearrange it:

Y L(i) = [c+ θ(1 − c)]H (12)

This says that [c+ θ(1− c)] times the Central Bank Money Supply (H) will equal the Demand for Money Y L(i).
We call [c+θ(1−c)] the Money Multiplier. It illustrates how much the central bank adds to the Money Supply
(Ms) when they increase Central Bank Money Supply (H).

H is often called "High-Powered Money" or the "Monetary Base". The Money Multiplier is made possible
by fractional reserve banking, wherein banks only keep a fraction of their total checkable deposits in the form of
reserves, loaning the rest out, leading to additional increases in the money supply. This creates the multiplicative
behavior of increases in H, similar to the way increases in I, G, or a reduction in T lead to multiplicative changes
in Output (Y).
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