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Econ 102
Homework #9
AD/AS and The Phillips Curve

1. Ason previous homework assignments, turn in a news article together with your
summary and explanation of why it is relevant to this week’s topic, “AD/AS and The
Phillips Curve.”

2. If the government increases its purchases by $100 billion, how will this shift the
aggregate demand curve? Under what circumstances would it shift horizontally by
exactly $100 billion? What aspects of economic behavior would cause it to shift by
more than $100 billion? What aspects would cause it to shift by less?

This is a change in government purchases, G. Since G is one component of
aggregate demand, this increase will shift the AD curve to the right.

The size of the shift may be larger or smaller than the increase in purchases
itself, $100 billion. There is a multiplier effect that tends to make it larger, and
also a crowding-out effect that tends to make it smaller. The horizontal shift of
AD would therefore be exactly $100 billion only if these two effects happened to
exactly cancel each other.

To explain further, the multiplier effect works because any increase in
purchases, when it leads to increased production, causes incomes of producers
(wages and profits) to rise as well. These producers typically spend a large
fraction of this increase in income on consumption, which is also a component
of aggregate demand. Thus AD shifts to the right by not just the amount of the
increased G, but also by the amount of the induced increase in C. And since
each increase in C also causes a further increase in production, income, and
therefore C, the multiplier effect includes a whole chain of increases in C as
well as the increase in G.

The crowding-out effect, in contrast, works through the short-run money
market, the interest rate, and investment. As income rises due to the increase in
G (and induced increases in C), demand for money rises to finance these
transactions. Assuming (as we do) that the central bank holds the money
supply constant and also (since we are looking now at the horizontal shift of AD
and thus at a fixed price level) that the price level also remains unchanged, this
rise in demand for money will require a rise in the interest rate to clear the
money market. The rise in the interest rate will in turn reduce investment, I,
which is yet another component of AD. This is why the crowding-out effect acts
to reduce the size of the horizontal shift of AD due to the increase in G.

3. Suppose that the US economy is initially, in the year 2003, in long-run equilibrium
with zero inflation and the natural rate of unemployment, as shown at point A in the
following figure. Assume that the labor force in the US totals 100 million people.
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Assume further that the following is the aggregate production function:

Y = 100,000L, where Y is real GDP in US$, and L is the number of employed
labor.

SRAS;

102

100

9,500 9,900 Y in billions of US$

() Find the natural rate of unemployment.

The natural rate of unemployment is the rate of unemployment at the long run
equilibrium. Since aggregate demand curve (AD;), short-run aggregate supply
(SRAS;) and the long run aggregate supply curve (LRAS) all intersect at point
A, the economy must be at long-run equilibrium at that point.

Using the production function we can find the number of employed workers at
the long-run equilibrium:

9,500 billion = 100,000 L

L =95 million.

Since the labor force is 100 million, there must be 5 million unemployed people.
Then the natural rate of unemployment is 5%.

(b) Suppose now that in the year 2004 a fiscal expansion takes the economy to point
B on the above graph. Calculate the unemployment rate for 2004 and the inflation
rate that has occurred from 2003 to 2004.

At point B, the level of output is $9,900 billion. Using the production function,
that output level implies 99 million employed labor. Since the labor force is 100
million people, the number of unemployed in the economy will go down to 1
million, implying an unemployment rate of 1%.

The move from point A to B increases the price level from 100 to 102, a 2%
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increase. So, at point B the inflation rate has been 2%, and the unemployment
rate is 1%.

(c) What is the equation of a typical short-run Phillips curve? What does it imply
about the relation between the inflation rate and the unemployment rate in the
short-run? What is the effect of an increase in expected inflation?

Typically, a short-run Phillips curve has the following form:

Unemployment rate = Natural rate — a (Inflation rate — Expected Inflation)
(or as done in lecture:

Inflation rate = Expected Inflation + b(Natural rate — Unemployment rate)
where b=1/a>0.)

That is, because the coefficient of the inflation rate in the first equation, —a, is
negative (or because the coefficient of the unemployment rate in the second
equation, —b, is negative), there is a negative relation between the inflation rate
and the unemployment rate. As can be seen from the above function, an
increase in expected inflation will increase the unemployment rate
corresponding to any given actual rate of inflation. This is an outward, or
upward, shift in the short-run Phillips curve.

(d) What was the expected inflation rate in the initial long-run equilibrium at point A
above?

At the long-run equilibrium point A, the actual inflation rate is stated to be 0%,
and the unemployment rate was found to be 5%.

The Short-run Phillips curve equation must hold for the unemployment and the
inflation rate at this long-run equilibrium:

At the long-run equilibrium:
5% = 5% - a(0% -Expected Inflation)
Therefore Expected Inflation = 0%

(e) Using the initial long-run equilibrium point A, together with point B, find the
value for the parameter a of the short-run Phillips curve.

At point B, since the expected inflation does not change in the short-run:
1% =5% —a (2% — 0%)

-4% = -2a

a=2

Therefore, the short-run Phillips curve has the following function:
Unemployment rate = 5% — 2 (Inflation rate — 0%)
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(f) Draw the short-run Phillips curve that you found, labeling the coordinates of the
points on it that correspond to points A and B above.

Using point B, and the long-run equilibrium point we get the following short-
run Phillips curve.

Inflation rate

2%

0% ! .
1% 5% Unemployment rate

(9) Suppose now that the Fed begins to manage the money supply so as to keep the
inflation rate at 2% in 2005 and subsequent years. Show in the figure that you’ve
drawn where you would expect the economy eventually to end up. Describe in
words the path that it might take to get there.

By  maintaining  the Inflation rate
inflation rate at 2%
indefinitely,  the Fed
assures that eventually this

rate of inflation will be
expected, thus shifting the 204
short-run Phillips Curve up

to the position shown,
corresponding to expected
inflation of 2% and the
natural unemployment rate

of 5%. It is at these rate, 0% .
and thus at point C, that 1% 5% Unemployment rate
the economy must

eventually settle.

The path to get there might follow something like the dashed arrow shown.
That is, as expected inflation rises above zero, the actual inflation rises above
2%, and the unemployment rises above 1%. Inflation above 2% is likely to
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increase expected inflation also above 2%, and to bring it back down it is
necessary to experience unemployment above the natural rate. That is why the
path passes to the right of C before it turns down.

4. Suppose the natural rate of unemployment is 6 %. On one graph, draw two Phillips
curves that can be used to describe the four situations listed below. Label the point
that shows the position of the economy in each case:

a) Actual inflation is 5% and expected inflation is 3%.
b) Actual inflation is 3% and expected inflation is 5%.
c¢) Actual inflation is 5% and expected inflation is 5%.
d) Actual inflation is 3% and expected inflation is 3%.

The figure below shows two different short-run Phillips curves depicting these four
points. Points a) and d) are on SRPC1 because both have expected inflation 3%.
Points b)and c¢) are on SRPC2 because both have expected inflation of 5%.

. A
Inflation
Rate

5%

3%

SRPC1
Unemployment Rate

5. Hlustrate the effects of the following developments on both the short-run and the
long-run Phillips curves. Give the economic reasoning underlying your answers.

a) arise in the natural rate of unemployment

A rise in the natural rate of unemployment shifts the long run Phillips curve to
the right. The economy is initially on LRPC1 and SRPCL1 at an inflation rate of
3%, which is also the expected rate of inflation. The increase in the natural
rate of unemployment shifts the long-run Phillips curve to LRPC2 and the short
run Phillips curve to SRPC2, with the expected rate of inflation remaining
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equal to 3%.

Inflation Rate] LRPC1 LRPC2

3%

\ SRPC2
SRPC1

»
»

Unemployment
b) a decline in the price of imported oil
A decline in the price of imported oil shifts the short-run Phillips curve down
from SRPC1 to SRPC2. For any given unemployment rate, the inflation rate is
lower, since oil is such a significant aspect of production costs in the economy.
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c) arise in government spending
A rise in government spending represents an increase in aggregate demand, so
it moves the economy along the short-run Phillips curve. The economy moves
from point A to point B, with a decline in the unemployment rate and an
increase in the inflation rate.

Inflation Raté‘ LRPC

SRPC2

»
>

Unemployment

d) adecline in expected inflation
A decline in the expected inflation causes the short run Phillips curve to shift
down. The lower rate of expected inflation shifts the short-run Phillips curve
from SRPCL1 to SRPC2.

A
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