Putting All Markets
Together: The AS-AD
Model

n Chapter 5, we looked at the determination of output in the short run. In Chapter 6, we looked
at the determination of output in the medium run. We are now ready to put the two together and
look at the determination of output in both the short run and the medium run.

To do so, we use the equilibrium conditions for all the markets we have looked at so far—the
goods and financial markets in Chapter 5, the labor market in Chapter 6.

Then, using these equilibrium conditions, we derive two relations:

The first relation, which we call the aggregate supply relation, captures the implications of
equilibrium in the labor market; it builds on what you saw in Chapter 6.

The second relation, which we call the aggregate demand relation, captures the implications of
equilibrium in both the goods market and financial markets; it builds on what you saw in Chapter 5.

Combining these two relations gives us the AS-AD model (for aggregate supply-aggregate
demand). This chapter presents the basic version of the model. When confronted with a mac-
roeconomic question, this is the version we typically use to organize our thoughts. For some
questions—if we want to focus on the behavior of inflation, for example, or understand the role
of the financial system in the current crisis—the basic AS-AD model must be extended. But it
provides a base on which one can build, and this is what we shall do in the next two chapters.

This chapter is organized as follows:

Section 7-1 derives the aggregate supply relation, and Section 7-2 derives the aggregate
demand relation.

Section 7-3 combines the two to characterize equilibrium output in the short run and in the
medium run.

Section 7-4 looks at the dynamic effects of monetary policy.
Section 7-5 looks at the dynamic effects of fiscal policy.
Section 7-6 looks at the effects of an increase in the price of oil.

Section 7-7 summarizes.



A better name would be “the
labor market relation.” But
because the relation looks
graphically like a supply curve
(there is a positive relation be-
tween output and the price), it
is called “the aggregate sup-
ply relation.” we follow this
tradition.
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7-1 Aggregate Supply

The aggregate supply relation captures the effects of output on the price level. It is
derived from the behavior of wages and prices we described in Chapter 6.

In Chapter 6, we derived the following equation for wage determination
(equation (6.1)):

W = P°F(u, 2)

The nominal wage W, set by wage setters, depends on the expected price level P?, on the
unemployment rate ¢, and on the catchall variable z for all the other factors that affect
wage determination, from unemployment benefits to the form of collective bargaining.

Also in Chapter 6, we derived the following equation for price determination
(equation (6.3)):

P=010+mw

The price P set by firms (equivalently, the price level) is equal to the nominal wage W,
times 1 plus the markup m.

We then used these two relations together with the additional assumption that the ac-
tual price level was equal to the expected price level. Under this additional assumption, we
derived the natural rate of unemployment and, by implication, the natural level of output.

The difference in this chapter is that we will not impose this additional assumption. (It
will turn out that the price level is equal to the expected price level in the medium run but
will typically not be equal to the expected price level in the short run.) Without this addi-
tional assumption, the price-setting relation and the wage-setting relation give us a relation,
which we now derive, among the price level, the output level, and the expected price level.

The first step is to eliminate the nominal wage W between the two equations. Replac-
ing the nominal wage in the second equation above by its expression from the first gives

P=P°Q1 + m)Fu,z (7.1)

The price level P depends on the expected price level P¢, on the unemployment rate u
(as well as on the markup m and on the catchall variable z; but we will assume both m
and z are constant here).

The second step is to replace the unemployment rate # with its expression in terms
of output. To replace u, recall the relation between the unemployment rate, employ-
ment, and output we derived in Chapter 6:

U L-N N Y

[ A A

The first equality follows from the definition of the unemployment rate. The second
equality follows from the definition of unemployment (U = L — N). The third equal-
ity just simplifies the fraction. The fourth equality follows from the specification of
the production function, which says that to produce one unit of output requires one
worker, so that Y = N. What we get then is
“ L

In words: For a given labor force, the higher the output, the lower the unemployment rate.

Replacing u by 1 — (Y/L) in equation (7.1) gives us the aggregate supply relation,
or AS relation for short:

P=PW1+mH{l—zm) (7.2)
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The price level P depends on the expected price level P and the level of output YV’
(and also on the markup m, the catchall variable z, and the labor force L, which we all
take as constant here). The AS relation has two important properties:

The first property is that, given the expected price level, an increase in output leads
to an increase in the price level. This is the result of four underlying steps:

1. Anincrease in output leads to an increase in employment.

2. The increase in employment leads to a decrease in unemployment and therefore
to a decrease in the unemployment rate.

3. The lower unemployment rate leads to an increase in the nominal wage.

4. The increase in the nominal wage leads to an increase in the prices set by firms
and therefore to an increase in the price level.

The second property is that, given unemployment, an increase in the expected price level
leads, one for one, to an increase in the actual price level. For example, if the expected
price level doubles, then the price level will also double. This effect works through wages:

1. If wage setters expect the price level to be higher, they set a higher nominal wage.

2. The increase in the nominal wage leads to an increase in costs, which leads to an
increase in the prices set by firms and a higher price level.

If output is equal to the natural level of output, the price level is equal to the expected
price level.

The relation between the price level P and output Y, for a given value of the ex-
pected price level P¢ is represented by the curve AS in Figure 7-1. The AS curve has
three properties that will prove useful in what follows:

m  The aggregate supply curve is upward sloping. Put another way, an increase in out-
put Y leads to an increase in the price level P. You saw why earlier.

m The aggregate supply curve goes through point A, where Y = Y, and P = P° Put
another way: When output Y is equal to the natural level of output Y, the price
level P turns out to be exactly equal to the expected price level P°.

How do we know this? From the definition of the natural level of output in Chap-
ter 6. Recall that we defined the natural rate of unemployment (and by implication
the natural level of output) as the rate of unemployment (and by implication the level
of output) that prevails if the price level and the expected price level are equal.
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An increase in Y leads to an
increase in P.

An increase in P¢ leads to an
increase in P.

Put informally: High economic
activity puts pressure on
prices.

Figure 7-1

The Aggregate Supply
Curve

Given the expected price
level, an increase in output
leads to an increase in the
price level.
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Figure 7-2

The Effect of an Increase
in the Expected Price Level
on the Aggregate Supply
Curve

An increase in the expected
price level shifts the aggregate
supply curve up.

Recall: When output equals
the natural level of output,
the price level turns out to be
equal to the expected price
level.
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This property—that the price level equals the expected price level when out-
put is equal to the natural level of output—has two straightforward implications:

When output is above the natural level of output, the price level turns out to
be higher than expected. In Figure 7-1: If Y is to the right of Y;,, P is higher than P°.
Conversely: When output is below the natural level of output, the price level turns
to be lower than expected. In Figure 7-1: If Y is to the left of Y,,, P is lower than P°®.

B Anincrease in the expected price level P shifts the aggregate supply curve up. Con-

versely: A decrease in the expected price level shifts the aggregate supply curve down.

This third property is shown in Figure 7-2. Suppose the expected price level in-
creases from P to P?'. At a given level of output, and, correspondingly, at a given
unemployment rate, the increase in the expected price level leads to an increase in
wages, which leads in turn to an increase in prices. So, at any level of output, the
price level is higher: The aggregate supply curve shifts up. In particular, instead of
going through point A (where Y = Y, and P = P?), the aggregate supply curve
now goes through point A’ (where Y = Y, P = P?').

Let’s summarize:

B Starting from wage determination and price determination in the labor market, we
have derived the aggregate supply relation.

m This relation implies that for a given expected price level, the price level is an in-
creasing function of the level of output. It is represented by an upward-sloping
curve, called the aggregate supply curve.

B Increases in the expected price level shift the aggregate supply curve up; decreases
in the expected price level shift the aggregate supply curve down.

7-2 Aggregate Demand

The aggregate demand relation captures the effect of the price level on output. It is
derived from the equilibrium conditions in the goods and financial markets we de-
scribed in Chapter 5.

In Chapter 5, we derived the following equation for goods-market equilibrium
(equation (5.2)):

Y=CY-T) +IYi) +G

The Medium Run The Core



Equilibrium in the goods market requires that output equal the demand for
goods—the sum of consumption, investment, and government spending. This is the
IS relation.

Also in Chapter 5, we derived the following equation for equilibrium in financial
markets (equation (5.3)):

M
D Y L(i)

Equilibrium in financial markets requires that the supply of money equal the de-
mand for money. This is the LM relation.

Recall that what appears on the left side of the LM equation is the real money
stock, M/P. We focused in Chapters 5 and 6 on changes in the real money stock that
came from changes in nominal money M by the Fed. But changes in the real money
stock M/ P can also come from changes in the price level P. A 10% increase in the price
level P has the same effect on the real money stock as a 10% decrease in the stock of
nominal money M : Either leads to a 10% decrease in the real money stock.

Using the IS and LM relations, we can derive the relation between the price level
and the level of output implied by equilibrium in the goods and financial markets. We
do this in Figure 7-3.

m  Figure 7-3(a) draws the IS curve and the LM curve. The IS curve is drawn for given
values of G and T. It is downward sloping: An increase in the interest rate leads to
a decrease in output. The LM curve is drawn for a given value of M/P. It is upward
sloping: An increase in output increases the demand for money, and the interest rate
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Figure 7-3

The Derivation of the
Aggregate Demand Curve

An increase in the price level
leads to a decrease in output.
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A better name would be “the
goods market and financial
markets relation.” But, be-
cause it is a long name, and
because the relation looks
graphically like a demand
curve (that is, a negative rela-
tion between output and the
price), it is called the “aggre-
gate demand relation.” We
shall, again, follow tradition.

Recall that open market oper-
ations are the means through
which the Fed changes the
nominal money stock.

Figure 7-4

Shifts of the Aggregate
Demand Curve

At a given price level, an
increase in government
spending increases output,
shifting the aggregate demand
curve to the right. At a given
price level, a decrease in nomi-
nal money decreases output,
shifting the aggregate demand
curve to the left.
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increases so as to maintain equality of money demand and the (unchanged) money
supply. The point at which the goods market and the financial markets are both in
equilibrium is at the intersection of the IS curve and the LM curve, at point A.

Now consider the effects of an increase in the price level from P to P'. Given
the stock of nominal money, M, the increase in the price level P decreases the real
money stock, M/P. This implies that the LM curve shifts up: At a given level of
output, the lower real money stock leads to an increase in the interest rate. The
economy moves along the IS curve, and the equilibrium moves from A to A’.
The interest rate increases from i to i’, and output decreases from Y to Y. In short:
The increase in the price level leads to a decrease in output.

In words: The increase in the price level leads to a decrease in the real money

stock. This monetary contraction leads to an increase in the interest rate, which
leads in turn to a lower demand for goods and lower output.
The negative relation between output and the price level is drawn as the down-
ward-sloping AD curve in Figure 7-3(b). Points A and A’ in Figure 7-3(b) corre-
spond to points A and A’ in Figure 7-3(a). An increase in the price level from P to P’
leads to a decrease in output from Y to Y’. This curve is called the aggregate de-
mand curve. The underlying negative relation between output and the price level
is called the aggregate demand relation.

Any variable other than the price level that shifts either the IS curve or the LM curve

also shifts the aggregate demand relation.

Take, for example, an increase in government spending G. At a given price level,

the level of output implied by equilibrium in the goods and the financial markets is
higher: In Figure 7-4, the aggregate demand curve shifts to the right, from AD to AD'.

Or take a contractionary, open market operation—a decrease in M. At a given price

level, the level of output implied by equilibrium in the goods and the financial markets is
lower. In Figure 7-4, the aggregate demand curve shifts to the left, from AD to AD".

Let’s represent what we have just derived by the following aggregate demand relation:

M
Y = Y(P, G, T) (7.3)
(+, +,-)

Increase in government
spending

Price level, P
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Output Y is an increasing function of the real money stock M/P, an increasing
function of government spending G, and a decreasing function of taxes, T.

Given monetary and fiscal policy—that is, given M, G, and T—an increase in the
price level P leads to a decrease in the real money stock, M/ P, which leads to a de-
crease in output. This is the relation captured by the AD curve in Figure 7-3(b).

Let’s summarize:

m Starting from the equilibrium conditions for the goods and financial markets, we
have derived the aggregate demand relation.

m  Thisrelation implies that the level of output is a decreasing function of the price level. It
is represented by a downward-sloping curve, called the aggregate demand curve.

B Changes in monetary or fiscal policy—or, more generally, in any variable, other than
the price level, that shifts the IS or the LM curves—shift the aggregate demand curve.

7-3 Equilibrium in the Short Run and in the
Medium Run

The next step is to put the AS and the AD relations together. From Sections 7-1 and 7-2,
the two relations are given by

Y
ASrelation P=rP1+m F(l - z)

. M
AD relation Y = Y(P' G, T)

For a given value of the expected price level, P (which enters the aggregate supply
relation), and for given values of the monetary and fiscal policy variables M, G, and T
(which enter the aggregate demand relation), these two relations determine the equi-
librium values of output, Y, and the price level, P.

Note the equilibrium depends on the value of P°. The value of P¢ determines the po-
sition of the aggregate supply curve (go back to Figure 7-2), and the position of the aggre-
gate supply curve affects the equilibrium. In the short run, we can take P¢, the price level
expected by wage setters when they last set wages, as given. But, over time, P is likely to
change, shifting the aggregate supply curve and changing the equilibrium. With this in
mind, we first characterize equilibrium in the short run—that is, taking P° as given. We
then look at how P° changes over time, and how that change affects the equilibrium.

Equilibrium in the Short Run

The short-run equilibrium is characterized in Figure 7-5:

m The aggregate supply curve AS is drawn for a given value of P°. It is upward slop-
ing: The higher the level of output, the higher the price level. The position of the
curve depends on P°. Recall from Section 7-1 that, when output is equal to the nat-
ural level of output, the price level is equal to the expected price level. This means
that, in Figure 7-5, the aggregate supply curve goes through point B: If Y = Y,,,
then P = P

B The aggregate demand curve AD is drawn for given values of M, G, and T. It is
downward sloping: The higher the price level, the lower the level of output.

The equilibrium is given by the intersection of the AS and AD curves at point A. By
construction, at point A, the goods market, the financial markets, and the labor market
are all in equilibrium. The fact that the labor market is in equilibrium is because point

Chapter 7 Putting All Markets Together: The AS-AD Model
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Figure 7-5

The Short-Run
Equilibrium

The equilibrium is given by the
intersection of the aggregate
supply curve and the aggre-
gate demand curve. At point A,
the labor market, the goods
market, and financial markets
are all in equilibrium.

If you live in an economy where
the inflation rate is typically
positive, then, even if the price
level this year turns out equal
to what you expected, you may
still take into account the pres-
ence of inflation and expect the
price level to be higher next
year. In this chapter, we look
at an economy in which there
is no steady inflation. We will
focus on the dynamics of out-
put and inflation in the next
chapter.
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Ais on the aggregate supply curve. That fact that the goods and financial markets are
in equilibrium is because point A is on the aggregate demand curve. The equilibrium
level of output and price level are given by Y and P.

There is no reason why, in general, equilibrium output Y should be equal to the
natural level of output Y,,. Equilibrium output depends both on the position of the
aggregate supply curve (and therefore on the value of P¢) and on the position of the
aggregate demand curve (and therefore on the values of M,G, and T). As we have
drawn the two curves, Y is greater than Y), : In other words, the equilibrium level of
output exceeds the natural level of output. But clearly we could have drawn the AS and
the AD curves so equilibrium output Y was smaller than the natural level of output Y,,.

Figure 7-5 gives us our first important conclusion: In the short run, there is no
reason why output should equal the natural level of output. Whether it does depends
on the specific values of the expected price level and the values of the variables affect-
ing the position of aggregate demand.

We must now ask, What happens over time? More precisely: Suppose, in the short
run, output is above the natural level of output—as is the case in Figure 7-5. What will
happen over time? Will output eventually return to the natural level of output? If so,
how? These are the questions we take up in the rest of this section.

From the Short Run to the Medium Run

To think about what happens over time, consider Figure 7-6. The curves denoted
AS and AD are the same as in Figure 7-5, and so the short-run equilibrium is at
point A—which corresponds to point A in Figure 7-5. Output is equal to Y, and is
higher than the natural level of output Y,,.

At point A, output exceeds the natural level of output. So we know from Section 7-1
that the price level is higher than the expected price level—higher than the price level
wage setters expected when they set nominal wages.

The fact that the price level is higher than wage setters expected is likely to lead
them to revise upward their expectations of what the price level will be in the future.
So, next time they set nominal wages, they are likely to make that decision based on a
higher expected price level, say based on P¢, where P¢ > P

This increase in the expected price level implies that in the next period, the ag-
gregate supply curve shifts up, from AS to AS': At a given level of output, wage setters
expect a higher price level. They set a higher nominal wage, which in turn leads firms
to set a higher price. The price level therefore increases.

The Medium Run The Core
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This upward shift in the AS curve implies that the economy moves up along the AD
curve. The equilibrium moves from A to A’. Equilibrium output decreases from Y to Y'.

The adjustment does notend at point A". At A’, output Y still exceeds the natural level
of output Y}, so the price level is still higher than the expected price level. Because of this,
wage setters are likely to continue to revise upwards their expectation of the price level.

This means that as long as equilibrium output exceeds the natural level of output Y;,, the
expected price level increases, shifting the AS curve upward. As the AS curve shifts upward
and the economy moves up along the AD curve, equilibrium output continues to decrease.

Does this adjustment eventually come to an end? Yes. It ends when the AS curve has
shifted all the way to AS”, when the equilibrium has moved all the way to A”, and the equi-
librium level of output is equal to Y,,. At A", equilibrium output is equal to the natural level of
output, so the price level is equal to the expected price level. At this point, wage setters have no
reason to change their expectations; the AS curve no longer shifts, and the economy stays at A".

In words: So long as output exceeds the natural level of output, the price level turns
out to be higher than expected. This leads wage setters to revise their expectations of the
price level upward, leading to an increase in the price level. The increase in the price
level leads to a decrease in the real money stock, which leads to an increase in the inter-
estrate, which leads to a decrease in output. The adjustment stops when output is equal
to the natural level of output. At that point, the price level is equal to the expected price
level, expectations no longer change, and, output remains at the natural level of output.
Put another way, in the medium run, output returns to the natural level of output.

We have looked at the dynamics of adjustment starting from a case in which initial out-
put was higher than the natural level of output. Clearly, a symmetric argument holds when
initial output is below the natural level of output. In this case, the price level is lower than
the expected price level, leading wage setters to lower their expectations of the price level.
Lower expectations of the price level cause the AS curve to shift down and the economy
to move down the AD curve until output has increased back to the natural level of output.

Let’s summarize:

B In the short run, output can be above or below the natural level of output. Changes
in any of the variables that enter either the aggregate supply relation or the aggre-
gate demand relation lead to changes in output and to changes in the price level.

m In the medium run, output eventually returns to the natural level of output. The
adjustment works through changes in the price level. When output is above
the natural level of output, the price level increases. The higher price level
decreases demand and output. When output is below the natural level of output,
the price level decreases, increasing demand and output.

Chapter 7 Putting All Markets Together: The AS-AD Model

Figure 7-6

The Adjustment of Output
over Time

If output is above the natural
level of output, the AS curve
shifts up over time until output
has fallen back to the natural
level of output.

In the short run, Y # Y,,.

In the medium run, Y = Y,,.
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We think of shifts in the AD
curve as shifts to the right or
to the left because we think
of the AD relation as telling
us what output is for a given
price level. We then ask: At a
given price level, does output
increase (a shift to the right) or
decrease (a shift to the left)?

We think of shifts in the
AS curve as shifts up or down
because we think of the AS
relation as telling us what the
price level is for a given level
of output. We then ask: At a
given output level, does the
price level increase (a shift up)
or decrease (a shift down)?

Figure 7-7

The Dynamic Effects of a
Monetary Expansion

A monetary expansion leads
to an increase in output in the
short run but has no effect on
output in the medium run.
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The best way to understand more fully the AS-AD model is to use it to look at the
dynamic effects of changes in policy or in the economic environment. In the next three
sections, we focus on three such changes. The first two are our two favorite policy
changes: a change in the stock of nominal money; and a change in the budget deficit.
The third, which we could not examine before we had developed a theory of wage and
price determination, is an increase in the oil price.

7-4 The Effects of a Monetary Expansion

What are the short-run and medium-run effects of an expansionary monetary policy,
say of a one-time increase in the level of nominal money from M to M'?

The Dynamics of Adjustment

Look at Figure 7-7. Assume that before the change in nominal money, output is at its
natural level. Aggregate demand and aggregate supply cross at point A, the level of out-
put at A equals Y, and the price level equals P.

Now consider an increase in nominal money. Recall the specification of aggregate

demand from equation (7.3):
M
Y=Y\—GT
(war)

For a given price level P, the increase in nominal money M leads to an increase
in the real money stock M/ P, leading to an increase in output. The aggregate demand
curve shifts to the right, from AD to AD’. In the short run, the economy goes from point
Ato A’. Output increases from Y, to Y, and the price level increases from P to P’.

Over time, the adjustment of price level expectations comes into play. As output
is higher than the natural level of output, the price level is higher than wage setters
expected. They then revise their expectations, which causes the aggregate supply curve
to shift up over time. The economy moves up along the aggregate demand curve AD’.
The adjustment process stops when output has returned to the natural level of output.
At that point, the price level is equal to the expected price level. In the medium run, the
aggregate supply curve is given by AS”, and the economy is at point A”: Output is back
to Y, and the price level is equal to P".

Asu

AS

P"

Price level, P

Output, Y
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We can actually pin down the exact size of the eventual increase in the price level.
If output is back to the natural level of output, the real money stock must also be back
to its initial value. In other words, the proportional increase in prices must be equal to
the proportional increase in the nominal money stock: If the initial increase in nomi-
nal money is equal to 10%, then the price level ends up 10% higher.

Going Behind the Scenes

To get a better sense of what is going on, it is useful to go behind the scenes to see what
happens not only to output and to the price level, but also what happens to the interest
rate. We can do this by looking at what happens in terms of the IS-LM model.

Figure 7-8(a) reproduces Figure 7-7 (leaving out the AS” curve to keep things sim-
ple) and shows the adjustment of output and the price level in response to the increase
in nominal money. Figure 7-8(b) shows the adjustment of output and the interest rate
by looking at the same adjustment process, but in terms of the IS-LM model.

Look first at Figure 7-8(b). Before the change in nominal money, the equilibrium
is given by the intersection of the IS and LM curves; that is, at point A—which cor-
responds to point A in Figure 7-8(a). Output is equal to the natural level of output, Y,,,
and the interest rate is given by i.
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Go back to equation (7.3): If Y
is unchanged (and G and T are
also unchanged), then M/P
must also be unchanged.

If M/P is unchanged, it must
be that M and P each increase
in the same proportion.

Figure 7-8

The Dynamic Effects of a
Monetary Expansion on
Output and the Interest
Rate

The increase in nominal
money initially shifts the LM
curve down, decreasing the
interest rate and increasing
output. Over time, the price
level increases, shifting the
LM curve back up until output
is back at the natural level of
output.
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Why only partially? Suppose
the price level increased in
the same proportion as the
increase in nominal money,
leaving the real money stock
unchanged. If the real money
stock were unchanged, out-
put would remain unchanged
as well. But if output were
unchanged, the price level
would not increase, contra-
dicting our premise.

Actually, the way the proposi-
tion is typically stated is that
money is neutral in the long
run. This is because many
economists use “long run” to
refer to what we call in this
book the “medium run.”
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The short-run effect of the monetary expansion is to shift the LM curve down from
LM to LM', moving the equilibrium from point A to point A’—which corresponds to
point A’ in Figure 7-8(a). The interest rate is lower, and output is higher.

Note that there are two effects at work behind the shift from LM to LM': One is due
to the increase in nominal money. The other, which partly offsets the first, is due to the
increase in the price level. Let’s look at these two effects more closely:

m Ifthe price level did not change, the increase in nominal money would shift the LM
curve down to LM". So, if the price level did not change—as was our assumption in
Chapter 5—the equilibrium would be at the intersection of IS and LM", or point B.

B Buteven in the short run, the price level increases—from P to P’ in Figure 7-8(a).
This increase in the price level shifts the LM curve upward from LM" to LM’, par-
tially offsetting the effect of the increase in nominal money.

B The net effect of these two shifts—down from LM to LM" in response to the increase
in nominal money, and up from LM" to LM in response to the increase in the price
level—is a shift of the LM curve from LM to LM’, and the equilibrium is given by A’.

Over time, the fact that output is above its natural level implies that the price level
continues to increase. As the price level increases, it further reduces the real money
stock and shifts the LM curve back up. The economy moves along the IS curve: The
interest rate increases and output declines. Eventually, the LM curve returns to where
it was before the increase in nominal money.

The economy ends up at point A, which corresponds to point A” in Figure 7-8(a):
The increase in nominal money is exactly offset by a proportional increase in the price
level. The real money stock is therefore unchanged. With the real money stock un-
changed, output is back to its initial value, Y, which is the natural level of output, and
the interest rate is also back to its initial value, i.

The Neutrality of Money
Let’s summarize what we have just learned about the effects of monetary policy:

m Inthe short run, a monetary expansion leads to an increase in output, a decrease
in the interest rate, and an increase in the price level.

How much of the effect of a monetary expansion falls initially on output and how
much on the price level depends on the slope of the aggregate supply curve. In Chap-
ter 5, we assumed the price level did not respond at all to an increase in output—we as-
sumed in effect that the aggregate supply curve was flat. Although we intended this as a
simplification, empirical evidence does show that the initial effect of changes in output
on the price level is indeed quite small. We saw this when we looked at estimated re-
sponses to changes in the Federal Funds rate in Figure 5-9: Despite the change in output,
the price level remained practically unchanged for nearly a year.

B Over time, the price level increases, and the effects of the monetary expansion on output
and on the interest rate disappear. In the medium run, the increase in nominal money is
reflected entirely in a proportional increase in the price level. The increase in nominal money
has no effect on output or on the interest rate. (How long it takes in reality for the effects of
money on output to disappear is the topic of the Focus box “How Long Lasting Are the Real
Effects of Money?”) Economists refer to the absence of a medium-run effect of money on
output and on the interest rate by saying that money is neutral in the medium run.

The neutrality of money in the medium run does not mean that monetary
policy cannot or should not be used to affect output. An expansionary monetary
policy can, for example, help the economy move out of a recession and return
more quickly to the natural level of output. As we saw in Chapter 5, this is exactly
the way monetary policy was used to fight the 2001 recession. But it is a warning
that monetary policy cannot sustain higher output forever.

The Medium Run The Core



How Long Lasting Are the Real Effects of Money?
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To determine how long lasting the real effects of money
are, economists use macroeconometric models. These
models are larger-scale versions of the aggregate supply
and aggregate demand model in this chapter.

The model we examine in this box was built in the early
1990s by John Taylor, at Stanford University.

The Taylor model is substantially larger than the model
we studied in this chapter. On the aggregate supply side, it
has separate equations for price and for wage setting. On
the demand side, it has separate equations for consump-
tion, for investment, for exports, and for imports. (Recall
that, so far, we have assumed the economy is closed, so we
have ignored exports and imports altogether.) In addition,
instead of looking at just one country as we have done
here, it looks at eight countries (the United States, and
seven major OECD countries) and solves for equilibrium
in all eight countries simultaneously. Each equation, for
each country, is estimated using econometrics, and allows
for a richer dynamic structure than the equations we have
relied on in this chapter.

The implications of the model for the effects of money
on output are shown in Figure 1. The simulation looks at
the effects of an increase in nominal money of 3% over
the initial year, taking place over four quarters—0.1% in
the first quarter, 0.6% in the second, 1.2% in the third, and

Percent deviation
()]
|

1.1% in the fourth. After these four step increases, nominal
money remains at its new higher level forever.

The effects of money on output reach a maximum af-
ter three quarters. By then, output is 1.8% higher than it
would have been without the increase in nominal money.
Over time, however, the price level increases and output
returns to the natural level of output. In year 4, the price
level is up by 2.5%, while output is up by only 0.3%. There-
fore, the Taylor model suggests, it takes roughly four years
for output to return to its natural level, or, put another
way, four years for changes in nominal money to become
neutral.

Do all macroeconometric models give the same an-
swer? No. Because they differ in the way they are con-
structed, in the way variables are chosen, and in the way
equations are estimated, their answers are different. But
most of them have the following implications in common:
The effects of an increase in money on output build up
for one to two years and then decline over time. (To get
a sense of how the answers might differ across models,
see the Focus box “Twelve Macroeconometric Models” in
Chapter 22.)

Source: Figure 1 is reproduced from John Taylor, Macro-
economic Policy in a World Economy (W.W. Norton, 1993)
Figure 5-1A, p. 138.
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Figure 1 The Effects of an Expansion in Nominal Money in the

Taylor Model

Chapter 7

Putting All Markets Together: The AS-AD Model

145



Recall, from Chapter 5, that a
reduction in the budget deficit
is also called a fiscal contrac-
tion, or a fiscal consolidation.

Figure 7-9

The Dynamic Effects of a
Decrease in the Budget
Deficit

A decrease in the budget defi-
cit leads initially to a decrease
in output. Over time, however,
output returns to the natural
level of output.
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7-5 A Decrease in the Budget Deficit

The policy we just looked at—a monetary expansion—led to a shift in aggregate de-
mand coming from a shift in the LM curve. Let’'s now look at the effects of a shift in ag-
gregate demand coming from a shift in the IS curve.

Suppose the government is running a budget deficit and decides to reduce it by
decreasing its spending from G to G’ while leaving taxes T unchanged. How will this
affect the economy in the short run and in the medium run?

Assume that output is initially at the natural level of output, so that the economy is
at point A in Figure 7-9: Output equals Y;,. The decrease in government spending from
G to G’ shifts the aggregate demand curve to the left, from AD to AD’: For a given price
level, output is lower. In the short run, the equilibrium moves from A to A’ ; output de-
creases from Y, to Y’ and the price level decreases from P to P’.

The initial effect of the deficit reduction triggers lower output. We first derived this
result in Chapter 3, then in Chapter 5, and it holds here as well.

What happens over time? As long as output is below the natural level of output,
we know that the aggregate supply curve keeps shifting down. The economy moves
down along the aggregate demand curve AD’ until the aggregate supply curve is given
by AS” and the economy reaches point A”. By then, the recession is over, and output
isbackat Y;,.

Like an increase in nominal money, a reduction in the budget deficit does not
affect output forever. Eventually, output returns to its natural level. But there is an
important difference between the effects of a change in money and the effects of a
change in the deficit. At point A", not everything is the same as before: Output is back
to the natural level of output, but the price level and the interest rate are lower than
before the shift. (The fact that the price level decreases may feel strange given that, as
we saw in Chapters 1 and 2, inflation is nearly always positive. This result comes from
the fact that we are looking at an economy in which money growth is zero—we are
assuming that M is constant, not growing—and there is no sustained inflation. If we
were to allow for money growth and thus for inflation, then the result would be that the
price level decreases relative to what it would have been, or, in other words, that infla-
tion goes down for a while. More on money growth and inflation in the next chapter.)
The best way to see these specific effects is again to look at the adjustment in terms of
the underlying IS-LM model.

ASU

Price level, P

AD

Output, Y
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Deficit Reduction, Output, and the Interest Rate

Figure 7-10(a) reproduces Figure 7-9, showing the adjustment of output and the price
level in response to the increase in the budget deficit (but leaving out AS” to keep
things visually simple). Figure 7-10(b) shows the adjustment of output and the interest
rate by looking at the same adjustment process, but in terms of the IS-LM model.

Look first at Figure 7-10(b). Before the change in fiscal policy, the equilibrium is
given by the intersection of the IS curve and the LM curve, at point A—which corre-
sponds to point A in Figure 7-10(a). Output is equal to the natural level of output, Y},
and the interest rate is given by i.

As the government reduces the budget deficit, the IS curve shifts to the left, to IS’.
If the price level did not change (the assumption we made in Chapter 5), the economy
would move from point A to point B. But, because the price level declines in response
to the decrease in output, the real money stock increases, leading to a partially offset-
ting shift of the LM curve, down to LM'. So, the initial effect of deficit reduction is to
move the economy from point A to point A’. (Point A’ in Figure 7-10(b) corresponds to
point A’ in Figure 7-10(a).) Both output and the interest rate are lower than before the

AS

o
I

(a)

Price level, P
T

y’ Y
Output, Y

LM
Lm’

LMH

C
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Figure 7-10

The Dynamic Effects of a
Decrease in the Budget
Deficit on Output and the
Interest Rate

A deficit reduction leads in the
short run to a decrease in out-
put and to a decrease in the
interest rate. In the medium
run, output returns to its natu-
ral level, while the interest rate
declines further.
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Recall the discussion of the
policy mix in Chapter 5.

Go back to Figure 7-10. What
would the Fed need to do in
order to avoid a short run de-
crease in output in response
to the fiscal contraction?

Effects of a deficit reduction:

Short run: Y decreases, / in-
creases or decreases.

Medium run: Y unchanged,
| increases.

Long run: Y increases,
| increases.
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fiscal contraction. Note that, just as was the case in Chapter 5, we cannot tell whether
investment increases or decreases in the short run: Lower output decreases invest-
ment, but the lower interest rate increases investment.

So long as output remains below the natural level of output, the price level con-
tinues to decline, leading to a further increase in the real money stock. The LM curve
continues to shift down. In Figure 7-10(b), the economy moves down from point A’
along IS’, and eventually reaches A” (which corresponds to A” in Figure 7-10(a)). At A”,
the LM curve is given by LM".

At A", output is back at the natural level of output. But the interest rate is lower
than it was before deficit reduction, down from i to i”. The composition of output is
also different: To see how and why, let’s rewrite the IS relation, taking into account that
at A”, output is back at the natural level of output, so that Y = Y,

Y,=CY,-T) +I(Y,i) +G

Because income Y,, and taxes T  are unchanged, consumption C is the same as before
the deficit reduction. By assumption, government spending G is lower than before. There-
fore investment I must be higher than before the deficit reduction—higher by an amount
exactly equal to the decrease in G. Put another way, in the medium run, a reduction in the
budget deficit unambiguously leads to a decrease in the interest rate and an increase in
investment.

Budget Deficits, Output, and Investment
Let’s summarize what you have just learned about the effects of fiscal policy:

B Inthe short run, a budget deficit reduction, if implemented alone—that is, without
an accompanying change in monetary policy—leads to a decrease in output and
may lead to a decrease in investment.

Note the qualification “without an accompanying change in monetary policy”:
In principle, these adverse short-run effects on output can be avoided by using the
right monetary-fiscal policy mix. What is needed is for the central bank to increase
the money supply enough to offset the adverse effects of the decrease in govern-
ment spending on aggregate demand. This is what happened in the United States
in the 1990s. As the Clinton administration reduced budget deficits, the Fed made
sure that, even in the short run, the deficit reduction did not lead to a recession
and lower output.

B Inthe medium run, output returns to the natural level of output, and the interest
rate is lower. In the medium run, a deficit reduction leads unambiguously to an
increase in investment.

We have not taken into account so far the effects of investment on capital ac-
cumulation and the effects of capital on production (we will do so in Chapters 10
to 13 when we look at the long run). But it is easy to see how our conclusions would
be modified if we did take into account the effects on capital accumulation. In the
long run, the level of output depends on the capital stock in the economy. So if a
lower government budget deficit leads to more investment, it will lead to a higher
capital stock, and the higher capital stock will lead to higher output.

Everything we have just said about the effects of deficit reduction through a fis-
cal consolidation would apply equally to policy measures aimed at increasing private
saving. An increase in the private saving rate—that is, lower consumption at the same
level of disposable income—decreases demand and output in the short run, leaves
output unchanged in the medium run, and, through increases in the capital stock from
increased investment, increases output in the long run.

The Medium Run The Core



Disagreements among economists about the effects of measures aimed at increas-
ing either public saving or private saving often come from differences in time frames.
Those who are concerned with short-run effects worry that measures to increase sav-
ing, public or private, might create a recession and decrease saving and investment for
some time. Those who look beyond the short run see the eventual increase in saving
and investment and emphasize the favorable medium-run and long-run effects on
output.

7-6 An Increase in the Price of Qil

So far we have looked so far at shocks that shift the aggregate demand curve: an in-
crease in the money supply, or a reduction in the budget deficit. There are other
shocks, however, that affect both aggregate demand and aggregate supply and play an
important role in fluctuations. An obvious candidate is movements in the price of oil.
To see why, turn to Figure 7-11.

Figure 7-11 plots two series. The first, represented by the red line, is the dollar price of
oil—that is, the price of a barrel of oil in dollars— since 1970. It is measured on the vertical
axis on the left. This is the series that is quoted in the newspapers, more or less every day.
What matters, however, for economic decisions is not the dollar price, but the real price of
oil; that is, the dollar price of oil divided by the price level. Thus, the second series in the
figure, represented by the blue line, shows the real price of oil, constructed as the dollar
price of oil divided by the U.S. consumer price index. Note that the real price is an index; it
is normalized to equal 100 in 1970. It is measured on the vertical axis on the right.

What is perhaps most striking in the figure is the large increase in the real price of oil
in the 2000s: In 10 years, from 1998 to 2008, the index for the real price went from about
100 to more than 500, a more than five-fold increase. As the figure shows, however, there
were two similar increases in the price of oil in the 1970s, the first in 1973-1975 and the
second in 1977-1981. Just as in the more recent episode, the real price of oil increased
from 100 in 1970 (this is the normalization we have chosen) to more than 500 in 1981.
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Figure 7-11

The Nominal and the Real
Price of Oil, 1970-2010

Over the last 40 years, there
have been three sharp in-
creases in the real price of oil.
The first two increases took
place in the 1970s. The more
recent one took place in the
2000s, until the crisis hit.

Source: Series OILPRICE,
CPIAUSCL Federal Reserve Eco-
nomic Data (FRED) http://research.
stlouisfed.org/fred2/. The value

of the index is set equal to 100 in
1970.)
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Figure 7-12

The Effects of an Increase
in the Price of Oil on

the Natural Rate of
Unemployment

An increase in the price of oil
leads to a lower real wage
and a higher natural rate of
unemployment.
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What was behind these large increases? In the 1970s, the main factors were the
formation of OPEC (the Organization of Petroleum Exporting Countries), a cartel of oil
producers that was able to act as a monopoly and increase prices, and disruptions due
to wars and revolutions in the Middle East. In the 2000s, the main factor was quite dif-
ferent, namely the fast growth of emerging economies, in particular China, which led
to a rapid increase in the world demand for oil and, by implication, a steady increase
in real oil prices. Whether coming from changes in supply in the 1970s or from changes
in the demand from emerging countries in the 2000s, the implication for U.S. firms and
consumers was the same: more expensive oil, more expensive energy.

In thinking about the macroeconomic effects of such increases, it is clear that we
face a serious problem in using the model we have developed so far: The price of oil
appears neither in our aggregate supply relation nor in our aggregate demand relation!
The reason is that, until now, we have assumed that output was produced using only
labor. One way to extend our model would be to recognize explicitly that output is pro-
duced using labor and other inputs (including energy), and then figure out what effect
an increase in the price of oil has on the price set by firms and on the relation between
output and employment. An easier way, and the way we shall go here, is simply to cap-
ture the increase in the price of oil by an increase in m—the markup of the price over
the nominal wage. The justification is straightforward: Given wages, an increase in the
price of oil increases the cost of production, forcing firms to increase prices.

Having made this assumption, we can then track the dynamic effects of an increase
in the markup on output and the price level. It will be easiest here to work backward in
time, first asking what happens in the medium run, and then working out the dynam-
ics of adjustment from the short run to the medium run.

Effects on the Natural Rate of Unemployment

Let’s start by asking what happens to the natural rate of unemployment when the real
price of oil increases (for simplicity, we shall drop “real” in what follows). Figure 7-12 re-
produces the characterization of labor-market equilibrium from Figure 6-8 in Chapter 6:
The wage-setting curve is downward sloping. The price-setting relation is repre-
sented by the horizontal line at W/P = 1/(1 + m). The initial equilibrium is at point
A, and the initial natural unemployment rate is ¢,,. An increase in the markup leads to
a downward shift of the price-setting line, from PS to PS’: The higher the markup, the
lower the real wage implied by price setting. The equilibrium moves from A to A’. The
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real wage is lower. The natural unemployment rate is higher: Getting workers to accept
the lower real wage requires an increase in unemployment.

The increase in the natural rate of unemployment leads in turn to a decrease in
the natural level of employment. If we assume that the relation between employment
and output is unchanged—that is, that each unit of output still requires one worker
in addition to the energy input—then the decrease in the natural level of employment
leads to an identical decrease in the natural level of output. Putting things together: An
increase in the price of oil leads to a decrease in the natural level of output.

The Dynamics of Adjustment

Let’s now turn to dynamics. Suppose that before the increase in the price of oil, the
aggregate demand curve and the aggregate supply curve are given by AD and AS, re-
spectively, so the economy is at point A in Figure 7-13, with output at the natural level
of output, Y,,, and by implication P = P*.

We have just established that the increase in the price of oil decreases the natural
level of output. Call this lower level Y;,. We now want to know what happens in the
short run and how the economy moves from Y,, to Y;,.

To think about the short run, recall that the aggregate supply relation is given by

1)
L)

Recall that we capture the effect of an increase in the price of oil by an increase in
the markup m. So, in the short run (given P¢), the increase in the price of oil shows up
as an increase in the markup m. This increase in the markup leads firms to increase
their prices, leading to an increase in the price level P at any level of output Y. The ag-
gregate supply curve shifts up.

We can be more specific about the size of the shift, and knowing the size of this
shift will be useful in what follows. We know from Section 7-1 that the aggregate supply
curve always goes through the point such that output equals the natural level of out-
put and the price level equals the expected price level. Before the increase in the price
of oil, the aggregate supply curve in Figure 7-13 goes through point A, where output
equals Y, and the price level is equal to P°. After the increase in the price of oil, the
new aggregate supply curve goes through point B, where output equals the new lower
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This assumes that the in-
crease in the price of oil is
permanent. If, in the medium
run, the price of oil goes back
to its initial value, then the nat-
ural rate is clearly unaffected.

Figure 7-13

The Dynamic Effects of an
Increase in the Price of Oil

An increase in the price of oil
leads, in the short run, to a
decrease in output and an in-
crease in the price level. Over
time, output decreases further
and the price level increases
further.
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Figure 7-14

0il Price Increases and
Inflation in the United
States since 1970

The oil price increases of the
1970s were associated with
large increases in inflation. This
was however not the case in
the 2000s.

Source: Real Oil Price Index—see
Figure 7-10. Inflation calculated as
annual rate of change of series,
CPIAUSCL Federal Reserve
Economic Data (FRED) http://
research.stlouisfed.org/fred2/

Higher gas prices may lead
you to get rid of your gas
guzzler.

This is indeed typically the
case. Oil producers realize
that high oil revenues might
not last forever. This leads
them to save a large propor-
tion of the income from oil
revenues.
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natural level of output Y}, and the price level equals the expected price level, P°. The
aggregate supply curve shifts left from AS to AS".

Does the aggregate demand curve shift as a result of the increase in the price of
0il? The answer is: maybe. There are many channels through which demand might be
affected at a given price level: The higher price of oil may lead firms to change their
investment plans, canceling some investment projects and/or shifting to less energy-
intensive equipment. The increase in the price of oil also redistributes income from
oil buyers to oil producers. Oil producers may spend less than than oil buyers, leading
to a decrease in consumption demand. Let’s take the easy way out: Because some of
the effects shift the aggregate demand curve to the right and others shift the aggregate
demand curve to the left, let’s simply assume that the effects cancel each other out and
that aggregate demand does not shift.

Under this assumption, in the short run, only the AS shifts. The economy therefore
moves along the AD curve, from A to A’. Output decreases from Y, to Y. The increase
in the price of oil leads firms to increase their prices. This increase in the price level
then decreases demand and output.

What happens over time? Although output has fallen, the natural level of output
has fallen even more: At point A’, output Y’ is still above the new natural level of out-
put Y, so the aggregate supply curve continues to shift up. The economy therefore
moves over time along the aggregate demand curve, from A’ to A”. At point A”, output
Y’ is equal to the new lower natural level of output Y}, and the price level is higher than
before the oil shock: Shifts in aggregate supply affect output not only in the short run
but in the medium run as well.

To summarize: Increases in the price of oil decrease output and increase prices in
the short run. If the increase in the price of oil is permanent, then output is lower not
only in the short run, but also in the medium run.

How do these implications fit what we observed in response to increases in the
price of oil both in the 1970s and in the 2000s? The answers are given by Figure 7-14,
which plots the evolution of the real price of oil and inflation—using the CPI—and
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Oil Price Increases: Why Were the 2000s so Different

from the 1970s?
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The question raised by Figures 7-14 and 7-15 is an obvious
one: Why is it that oil price increases were associated with
stagflation in the 1970s, but have had so little apparent ef-
fect on the economy in the 2000s?

A first line of explanation is that shocks other than the
increase in the price of oil were at work in the 1970s and
in the 2000s.

In the 1970s, not only did the price of oil increase, but
so did the price of many other raw materials. This implies
that the aggregate supply relation shifted up by more than
implied by just the increase in the price of oil, and so the
adverse effect on output was stronger than in the 2000s.

In the 2000s, many economists believe that, partly be-
cause of globalization and foreign competition, workers
bargaining power weakened. If true, this implies that, while
the increase in oil prices shifted the aggregate supply curve
up, the decrease in bargaining power of workers shifted it
down, dampening or even eliminating the adverse effects of
the oil price increase on output and the price level.

Econometric studies suggest, however, that more was
at work, and that, even after controlling for the presence
of these other factors, the effects of the price of oil have
changed since the 1970s. Figure 1 shows the effects of a
100% increase in the price of oil on output and on the price
level, estimated using data from two different periods. The
black and blue lines show the effects of an increase in the
price of oil on the CPI deflator and on GDP, based on data
from 1970:1 to 1986:4; the green and red lines do the same,
but based on data from 1987:1 to 2006:4 (the time scale
on the horizontal axis is in quarters). The figure suggests
two main conclusions. First, in both periods, as predicted

CPI response, pre-1987 data

CPI response, post-1987 data

by our model, the increase in the price of oil leads to an
increase in the CPI and a decrease in GDP. Second, the ef-
fects of the increase in the price of oil on both the CPI and
on GDP have become smaller, roughly half of what they
were earlier.

Why have the adverse effects of the increase in the price
of oil become smaller? This is still very much a topic of re-
search. But, at this stage, two hypotheses appear plausible:

The first hypothesis is that, today, U.S. workers have less
bargaining power than they did in the 1970s. Thus, as the
price of oil has increased, workers have been more willing
to accept a reduction in wages, limiting the upward shift
in the aggregate supply curve, and thus limiting the ad-
verse effect on the price level and on output. (Make sure
you understand this statement; use Figure 7-13 to increase
your understanding.)

The second hypothesis concerns monetary policy.
When the price of oil increased in the 1970s, people
started expecting much higher prices in general, and P°
increased dramatically. The result was further shifts of
the aggregate supply curve, leading to a larger increase
in the price level and a larger decrease in output. In the
2000s, monetary policy was conducted in a very different
way than in the 1970s, and expectations were that the Fed
would not let the increase in the price of oil lead to a much
higher price level. Thus, P° barely increased over time,
leading to a smaller shift of the aggregate supply curve,
and thus a smaller effect on output and the price level than
in the 1970s. (Again, use Figure 7-13 to make sure you un-
derstand this statement.)

Percent
o

GDP response, pre-1987 data

GDP response, post-1987 data
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Quarters

Figure 1 The Effects of a 100% Permanent Increase in the Price of Oil on the CPI and on GDP.
The effects of an increase in the price of oil on output and the price level are smaller than they
used to be
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Figure 7-15

0il Price Increases and
Unemployment in the
United States since 1970

The oil price increases of the
1970s were associated with
large increases in unemploy-
ment. This was however not
the case in the 2000s.

Source: Real Oil Price Index—see
Figure 7-11. Unemployment rate
Series UNRATE: Federal Reserve
Economic Data (FRED) http://
research.stlouisfed.org/fred2/

True, output decreased dra-
matically, starting in 2008. But
it is clear that this was not due
to the earlier increase in oil
prices, but due instead to the
financial crisis.
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Figure 7-15, which plots the evolution of the real price of oil and the unemployment
rate, in the United States since 1970.

First, the good news (for our model, although surely not for the U.S. economy at the
time): Note how both of the increases in the price of oil of the 1970s were followed by ma-
jor increases in inflation and in unemployment. This fits our conclusions very well. Now,
the bad news (for our model, but not for the U.S. economy): Note how the increase in the
price of oil in the 2000s was associated with neither an increase in inflation nor an increase
in unemployment. In light of what happened in the 1970s, this lack of an effect has come
as a surprise to macroeconomists. The state of research, and various hypotheses being ex-
plored, are discussed in the Focus box “Oil Price Increases: Why Were the 2000s so Differ-
ent from the 1970s?”. A summary of the conclusions goes like this: Oil price increases still
decrease output and increase inflation. Because of decreases in the use of oil in production,
because of changes in the labor market, and because of improvements in the conduct of
monetary policy, the effect of oil price increases on both output and inflation was smaller
in the 2000s than it was in the 1970s. And the reason it is hard to see an adverse effect on
output and on inflation in the 2000s in Figures 7-14 and 7-15 is that these oil price shocks
were largely offset by other, favorable shocks.

7-7 Conclusions

This chapter has covered a lot of ground. Let us repeat some key ideas and develop
some of the earlier conclusions.

The Short Run versus the Medium Run

One key message of this chapter is that changes in policy typically have different ef-
fects in the short run and in the medium run. The main results of this chapter are sum-
marized in Table 7-1. A monetary expansion, for example, affects output in the short
run but not in the medium run. In the short run, a reduction in the budget deficit de-
creases output and decreases the interest rate and may decrease investment. But in
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Short-Run Effects and Medium-Run Effects of a Monetary Expansion and
a Budget Deficit Reduction on Output, the Interest Rate, and the Price

Level
Short Run Medium Run
Output Interest Price Output Interest Price
Level Rate Level Level Rate Level
Monetary increase decrease increase no change no change increase
expansion (small)
Deficit decrease decrease decrease no change decrease decrease
reduction (small)

the medium run, the interest rate decreases and output returns to the natural level of
output, and investment unambiguously increases.

Disagreements among economists about the effects of various policies often come
from differences in the time frame they have in mind. If you are worried about output
and investment in the short run, you might be reluctant to proceed with fiscal con-
solidation. But if your focus is on the medium or the long run, you will see the con-
solidation as helping investment and eventually, through higher capital accumulation,
increasing output. One implication is that where you stand depends in particular on
how fast you think the economy adjusts to shocks. If you believe that it takes a long
time for output to return to its natural level, you will naturally focus more on the short
run and be willing to use policies that increase output in the short run, even if me-
dium-run effects are nil or negative. If you believe instead that output returns to its
natural level quickly, you will put more emphasis on the medium-run implications and
will, by implication, be more reluctant to use those policies.

Shocks and Propagation Mechanisms

This chapter also gives you a general way of thinking about output fluctuations (some-
times called business cycles)—movements in output around its trend (a trend that we
have ignored so far but on which we will focus in Chapters 10 to 13):

You can think of the economy as being constantly hit by shocks. These shocks may
be shifts in consumption coming from changes in consumer confidence, shifts in in-
vestment, shifts in the demand for money, and so on. Or they may come from changes
in policy—from the introduction of a new tax law, to a new program of infrastructure
investment, to a decision by the central bank to fight inflation by tightening the money
supply.

Each shock has dynamic effects on output and its components. These dynamic ef-
fects are called the propagation mechanism of the shock. Propagation mechanisms
are different for different shocks. The effects of a shock on activity may build up over
time, affecting output in the medium run. Or the effects may build up for a while and
then decrease and disappear. We saw, for example, that the effects of an increase in
money on output reach a peak after six to nine months and then slowly decline after-
ward as the price level eventually increases in proportion to the increase in nominal
money. At times, some shocks are sufficiently large or come in sufficiently bad combi-
nations that they create a recession. The two recessions of the 1970s were due largely to
increases in the price of oil; the recession of the early 1980s was due to a sharp contrac-
tion in money; the recession of the early 1990s was due primarily to a sudden decline
in consumer confidence; the recession of 2001 was due to a sharp drop in investment
spending. The current crisis and the sharp decrease in output in 2010 had its origins in
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How to define shocks is
harder than it looks. Suppose
a failed economic program in
an Eastern European coun-
try leads to political chaos in
that country, which leads to
increased risk of nuclear war
in the region, which leads to a
fall in consumer confidence in
the United States, which leads
to a recession in the United
States. What is the “shock”?
The failed program? The fall
of democracy? The increased
risk of nuclear war? Or the
decrease in consumer confi-
dence? In practice, we have
to cut the chain of causation
somewhere. Thus, we may
refer to the drop in consumer
confidence as “the shock” and
ignore its underlying causes.
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the problems of the housing market, which then led to a major financial shock, and in
turn to a sharp reduction in output. What we call economic fluctuations are the result
of these shocks and their dynamic effects on output.

Where We Go from Here

We assumed in this chapter that the nominal money stock was constant, that there
was no nominal money growth. This led to a constant price level in the medium
run. What we observe most of the time, however, is positive inflation, namely a
steady increase in the price level. This in turn requires us to extend our analysis to
the case where money growth is positive and to revisit the relation among output,
unemployment, inflation, and money growth. We take this up in Chapter 8.

The AS-AD model we constructed in this chapter has a reassuring property. While
shocks move output away from its natural level in the short run, there are forces
that tend to take it back to its natural level over time. Output below its natural level
leads to a decrease in the price level, which leads in turn to an increase in the real
money stock, a decrease in the interest rate, and an increase in demand and in
output. This process takes place until output has returned to its natural level and
there is no longer pressure on the price level to adjust further. And, if this process is
too slow, fiscal and monetary policies can help accelerate the return to the natural
rate. The crisis and the very slow recovery (recall the facts presented in Chapter 1)
we are experiencing force us to reconsider these conclusions. This is what we do in
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Chapter 9.

The model of aggregate supply and aggregate demand de-
scribes the movements in output and the price level when
account is taken of equilibrium in the goods market, the fi-
nancial markets, and the labor market.

The aggregate supply relation captures the effects of output
on the price level. It is derived from equilibrium in the labor
market. It is a relation among the price level, the expected
price level, and the level of output. An increase in output
decreases unemployment; the decrease in unemployment
increases wages and, in turn, increases the price level. An
increase in the expected price level leads, one for one, to an
increase in the actual price level.

The aggregate demand relation captures the effects of the
price level on output. It is derived from equilibrium in
goods and financial markets. An increase in the price level
decreases the real money stock, increasing the interest rate
and decreasing output.

In the short run, movements in output come from shifts
in either aggregate demand or aggregate supply. In the
medium run, output returns to the natural level of output,
which is determined by equilibrium in the labor market.
An expansionary monetary policy leads in the short run to
an increase in the real money stock, a decrease in the in-
terest rate, and an increase in output. Over time, the price

The Core

level increases, and the real money stock decreases until
output has returned to its natural level. In the medium run,
money does not affect output, and changes in money are
reflected in proportional increases in the price level. Econ-
omists refer to this fact by saying that, in the medium run,
money is neutral.

B A reduction in the budget deficit leads in the short run to

a decrease in the demand for goods and therefore to a de-
crease in output. Over time, the price level decreases, lead-
ing to an increase in the real money stock and a decrease in
the interest rate. In the medium run, output increases back
to the natural level of output, but the interest rate is lower
and investment is higher.

B An increase in the price of oil leads, in both the short run

and in the medium run, to a decrease in output. In the
short run, it leads to an increase in the price level, which
decreases the real money stock and leads to a contraction
of demand and output. In the medium run, an increase in
the price of oil decreases the real wage paid by firms, in-
creases the natural rate of unemployment, and therefore
decreases the natural level of output.

The difference between short-run effects and medium-run
effects of policies is one of the reasons economists disa-
gree in their policy recommendations. Some economists



believe the economy adjusts quickly to its medium-run
equilibrium, so they emphasize medium-run implica-
tions of policy. Others believe the adjustment mechanism
through which output returns to the natural level of output
is a slow process at best, and so they put more emphasis on
the short-run effects of policy.
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Questions and Problems

QUICK CHECK

All Quick Check questions and problems are available
on MyEconLab.

1. Using the information in this chapter, label each of the fol-
lowing statements true, false, or uncertain. Explain briefly.

a. The aggregate supply relation implies that an increase in
output leads to an increase in the price level.

b. The natural level of output can be determined by looking
solely at the aggregate supply relation.

c. The aggregate demand relation is downward sloping
because at a higher price level, consumers wish to pur-
chase fewer goods.

d. In the absence of changes in fiscal or monetary policy, the
economy will always remain at the natural level of output.

e. Expansionary monetary policy has no effect on the level of
output in the medium run.

f. Fiscal policy cannot affect investment in the medium run
because output always returns to its natural level.

g. In the medium run, output and the price level always re-
turn to the same value.

2. Aggregate demand shocks and the medium run
Suppose the economy begins with output equal to its natu-
ral level. Then, there is a reduction in income taxes.

a. Using the AS-AD model developed in this chapter, show
the effects of a reduction in income taxes on the position
of the AD, AS, IS, and LM curves in the medium run.

b. What happens to output, the interest rate, and the price
level in the medium run? What happens to consumption
and investment in the medium run?

3. Aggregate supply shocks and the medium run
Consider an economy with output equal to the natural level of
output. Now suppose there is an increase in unemployment benefits.
a. Using the model developed in this chapter, show the ef-
fects of an increase in unemployment benefits on the
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B Economic fluctuations are the result of a continual stream
of shocks to aggregate supply or to aggregate demand and
of the dynamic effects of each of these shocks on output.
Sometimes the shocks are sufficiently adverse, alone or in
combination, that they lead to a recession.

output fluctuations, 155
business cycles, 155

shocks, 155

propagation mechanism, 155

position of the AD and AS curves in the short run and in
the medium run.

b. Howwill the increase in unemployment benefits affect output
and the price level in the short run and in the medium run?

4. The neutrality of money

a. In what sense is money neutral? How is monetary policy
useful if money is neutral?

b. Fiscal policy, like monetary policy, cannot change the nat-
ural level of output. Why then is monetary policy consid-
ered neutral but fiscal policy is not?

c. Discuss the statement “Because neither fiscal nor mon-
etary policy can affect the natural level of output, it follows
that, in the medium run, the natural level of output is in-
dependent of all government policies.”

DIG DEEPER

All DIG Deeper questions and problems are available
on MyEconLab.

5. The paradox of saving, one more time

In chapter problems at the end of Chapters 3 and 5, we ex-
amined the paradox of saving in the short run, under different
assumptions about the response of investment to output and
the interest rate. Here we consider the issue one last time in the
context of the AS-AD model.

Suppose the economy begins with output equal to its natu-
ral level. Then there is a decrease in consumer confidence as
households attempt to increase their saving for a given level of
disposable income.

a. In AS-AD and IS-LM diagrams, show the effects of the
decline in consumer confidence in the short run and
the medium run. Explain why the curves shift in your
diagrams.

b. What happens to output, the interest rate, and the price
level in the short run? What happens to consumption,
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investment, and private saving in the short run? Is it pos-
sible that the decline in consumer confidence will actually
lead to a fall in private saving in the short run?

c. Repeat part (b) for the medium run. Is there any paradox
of saving in the medium run?

6. Suppose that the interest rate has no effect on investment.
a. Canyou think of a situation in which this may happen?
b. What does this imply for the slope of the IS curve?
c. What does this imply for the slope of the LM curve?
d. What does this imply for the slope of the AD curve?
Continue to assume that the interest rate has no effect on
investment. Assume that the economy starts at the natural level
of output. Suppose there is a shock to the variable z, so that the
AS curve shifts up.
e. What is the short-run effect on output and the price level?
Explain in words.
f. What happens to output and the price level over time? Ex-
plain in words.

7. Demand shocks and demand management

Assume that the economy starts at the natural level of out-
put. Now suppose there is a decline in business confidence, so
that investment demand falls for any interest rate.

a. In an AS-AD diagram, show what happens to output and
the price level in the short run and the medium run.

b. What happens to the unemployment rate in the short run?
in the medium run?

Suppose that the Federal Reserve decides to respond im-
mediately to the decline in business confidence in the short run.
In particular, suppose that the Fed wants to prevent the unem-
ployment rate from changing in the short run after the decline
in business confidence.

a. What should the Fed do? Show how the Fed’s action, com-
bined with the decline in business confidence, affects the
AS-AD diagram in the short run and the medium run.

b. How do short-run output and the short-run price level
compare to your answers from part (a)?

c. How do the short-run and medium-run unemployment
rates compare to your answers from part (b)?

8. Supply shocks and demand management

Assume that the economy starts at the natural level of out-
put. Now suppose there is an increase in the price of oil.

a. In an AS-AD diagram, show what happens to output and
the price level in the short run and the medium run.

b. What happens to the unemployment rate in the short run?
in the medium run?

Suppose that the Federal Reserve decides to respond im-
mediately to the increase in the price of oil. In particular, sup-
pose that the Fed wants to prevent the unemployment rate from
changing in the short run after the increase in the price of oil.
Assume that the Fed changes the money supply once—imme-
diately after the increase in the price of oil—and then does not
change the money supply again.

c. What should the Fed do to prevent the unemployment rate
from changing in the short run? Show how the Fed’s action,
combined with the decline in business confidence, affects
the AS-AD diagram in the short run and the medium run.
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d. How do output and the price level in the short run and the
medium run compare to your answers from part (a)?

e. How do the short-run and medium-run unemployment
rates compare to your answers from part (b)?

9. Based on your answers to Problems 7 and 8 and the material
from the chapter, comment on the following statement:

“The Federal Reserve has the easiest job in the world. All it
has to do is conduct expansionary monetary policy when the
unemployment rate increases and contractionary monetary
policy when the unemployment rate falls.”

10. Taxes, oil prices, and workers

Everyone in the labor force is concerned with two things:
whether they have a job and, if so, their after-tax income from that
Jjob (i.e., their after-tax real wage). An unemployed worker may
also be concerned with the availability and amount of unemploy-
ment benefits, but we will leave that issue aside for this problem.

a. Suppose there is an increase in oil prices. How will this af-
fect the unemployment rate in the short run and the me-
dium run? How will it affect the real wage (W/P)?

b. Suppose there is a reduction in income taxes. How will this
affect the unemployment rate in the short run and the me-
dium run? How about the real wage? For a given worker,
how will after-tax income be affected?

c. According to our model, what policy tools does the gov-
ernment have available to increase the real wage?

d. During 2003 and 2004, oil prices increased more or less at
the same time that income taxes were reduced. A popular
joke at the time was that people could use their tax refunds
to pay for the higher gas prices. How do your answers to
this problem make sense of this joke?

EXPLORE FURTHER
11. Adding energy prices to the AS curve

In this problem, we incorporate the price of energy inputs
(e.g., oil) explicitly into the AS curve.

Suppose the price-setting equation is given by

P=(1+ mWw*pPy“

where Py, is the price of energy resources and 0 < a < 1.
Ignoring a multiplicative constant, W2 P} ~? is the marginal
cost function that would result from the production technology,
Y = N2E!"? where N is employed labor and E represents units
of energy resources used in production.

As in the text, the wage-setting relation is given by

W = P°F(u, z)

Make sure to distinguish between Py, the price of energy
resources, and P¢, the expected price level for the economy as a
whole.

a. Substitute the wage-setting relation into the price-setting
relation to obtain the aggregate supply relation.
b. Let x = Py/P, the real price of energy. Observe that

P X x = Pg and substitute for Py in the AS relation you

derived in part (a). Solve for P to obtain

P = P°(1 + m)Y%F(u, z) x1~%9/@



c. Graph the AS relation from part (b) for a given P¢ and a
given x.

d. Suppose that P = P°. How will the natural rate of unem-
ployment change if x, the real price of energy, increases?
[Hint: You can solve the AS equation for x to obtain the an-
swer, or you can use your intuition. If P = P¢ how must
F(u, z) change when x increases to maintain the equality
in part (b)? How must u change to have the required effect
on F(u, z)?]

e. Suppose that the economy begins with output equal to
the natural level of output. Then the real price of en-
ergy increases. Show the short-run and medium-run
effects of the increase in the real price of energy in an
AS-AD diagram.

The text suggests that a change in expectations
about monetary policy may help explain why increases
in oil prices over the past few years have had less of an
adverse effect on the economy than the oil price shocks
of the 1970s. Let us examine how such a change in ex-
pectations would alter the effect of an oil price shock.

f. Suppose there is an increase in the real price of energy. In
addition, despite the increase in the real price of energy,
suppose that the expected price level (i.e., P¢) does not
change. After the short-run effect of the increase in the
real price of energy, will there be any further adjustment
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of the economy over the medium run? In order for the
expected price level not to change, what monetary action
must wage-setters be expecting after an increase in the
real price of energy?

12. Growth and fluctuations: some economic history

When economists think about history, fluctuations often
stand out—oil shocks and stagflation in the 1970s, a recession
followed by a long expansion in the 1980s, a recession followed
by an extraordinary low-unemployment, low-inflation boom
in the 1990s. This question puts these fluctuations into some
perspective.

Go to the Web site of the Bureau of Economic Analysis
(www.bea.gov) and retrieve the quarterly version of NIPA
Table 1.1.6, real GDP in chained (2005) dollars. Get real GDP
for the fourth quarter of 1959, 1969, 1979, 1989, 1999, 2000,
and 2010 as well as for the fourth quarter of the most recent
year available.

a. Using the real GDP numbers for 1959 and 1969, calculate
the decadal growth rate of real GDP for the 1960s. Do the
same for the 1970s, 1980s, 1990s, and the 2000s and for
the available years of the most recent decade.

b. How does growth in the 1970s compare to growth in the
later decades? How does growth in the 1960s compare to
the later decades? Which decade looks most unusual?

159


www.bea.gov

