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SPP/Econ 556
Winter Term 2004

Homework #2 - Answers
Due February 5, 2004

Answer all questions on these sheets, adding extra sheets where necessary.

1. Suppose that up to time #) an economy has remained
stationary at income level ¥ and price level P as in
the figure at the right. Now a stimulus to aggregate
demand shifts the aggregate demand curve to the right,
to AD; as shown. In graphs that have been begun for
your below, trace the path over time of income and the

l

price level that will result under the assumptions stated
about the permanence of the shift in aggregate
demand. In each case, draw a path for Y and P over
time that is consistent with what you know about the
way that this model of economic fluctuations behaves.
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Add lines and labels to the figures (including the one
at the right) as necessary to clarify.

a. Assume first that the shift in aggregate demand is permanent. That is, AD shifts
to AD; at ¢y and stays there forever.
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b. Now assume that the increase in aggregate demand is temporary, lasting only
until some time #,>1y, at which point AD then returns to ADy. Assume that ¢, is
long enough after ¢, for a noticeable portion of the adjustment from short run to
long run to have occurred.
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2. Using the space below, draw your own diagrams of the same sort as in question 1
above to analyze the effects in the short run and over time of a sudden decrease in the
economy’s long-run level of output, ¥ . Assume that this happens without any shift
in the aggregate demand curve, AD, from its initial position in a previous long-run
equilibrium like the one you started with in questions 1. Assume also that the price
level does not immediately change (that is, the SRAS curve does not initially move
with the decrease in long-run output).
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3. The following equations represent the aggregate supply and demand model,
augmented here to include an explicit dynamic adjustment process for the price level.
It also has a policy variable, M (it could be monetary policy) that shifts aggregate
demand and that may be used to try to stabilize the economy.

LRAS: Y =100 (1)
SRAS: F, =100 (2)
AD: Y, =200-P +X,+M,_, (3)
Price dynamics: P=P +o(Y  -Y) 4)
Policy dynamics: M, =M, -BY,_ -Y) %)

The first three equations simply formalize what we have seen in our graphs, except
that the aggregate demand equation includes both an exogenous shock, X;, and a
lagged effect of the policy variable, M,.;. Equation (4) says that the price level rises

to the right of ¥ and falls to the left of it, the speed of its adjustment being
proportional to the distance from Y with a parameter o. That is, the bigger is a, the
more rapidly the economy will adjust to its long-run equilibrium at ¥ . Equation (5)
describes the behavior of a policy authority that is trying to use the policy variable,
M, to adjust the economy toward Y . The rule that it embodies is simply to reduce M
when Yis above Y and raise it when Y is below Y , the size of the adjustment being
set by another parameter, f3.

a.

Trace the dynamics of this system for 10 periods, filling in the table below. (You
will probably want to do this on a spreadsheet and just attach your own printout
of this table, rather than filling it in by hand.) The table gives you initial values
for the variables, as well as settings for the parameters o and . In this first case,
the policy is not used at all (=0), and the system simply shows how the aggregate
supply and demand system responds to a permanent positive shock to aggregate
demand.

Once you have filled in the table, describe below what the effects of this demand
shock have been on prices and income, in the short run, and then over time.

Ans: The shock has caused output to rise first, then over time for price to rise
gradually upward and output to fall gradually downward. Output approaches its
original level, while price approaches a new permanently higher level. (This is
all just like we showed in the graph of question la above.)
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Parameters: a=0.5
B=0
Period t X(t) Y(1) P(t) M(t)
-1 0 100.00 | 100.00 0.00
0 10 110.00 | 100.00 0.00
1 10 105.00 | 105.00 0.00
2 10 102.50 | 107.50 0.00
3 10 101.25 | 108.75 0.00
4 10 100.63 109.38 0.00
5 10 100.31 109.69 0.00
6 10 100.16 | 109.84 0.00
7 10 100.08 | 109.92 0.00
8 10 100.04 | 109.96 0.00
9 10 100.02 109.98 0.00
10 10 100.01 109.99 0.00

b. Now repeat the exercise allowing policy to respond, with a parameter $=0.05.

Parameters: a=0.5
B =0.05
Period t X(t) Y(t) P(t) M(t)
-1 0 100.00 | 100.00 0.00
0 10 110.00 100.00 0.00
1 10 105.00 105.00 -0.50
2 10 102.00 | 107.50 -0.75
3 10 100.75 | 108.50 -0.85
4 10 100.28 108.88 -0.89
5 10 100.10 109.01 -0.90
6 10 100.04 | 109.06 -0.91
7 10 100.01 | 109.08 -0.91
8 10 100.00 109.09 -0.91
9 10 100.00 109.09 -0.91
10 10 100.00 | 109.09 -0.91

What difference has the use of stabilization policy made, compared to part (a)?

Ans: The policy has hastened the convergence to the new equilibrium.
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c. One more time, allow the policy response parameter to be quite a bit larger,
B=1.2.
Parameters: a=0.5
B=1.2
Period t X(t) Y(1) P(1) M(t)
—1 0 100.00 | 100.00 0.00
0 10 110.00 | 100.00 0.00
1 10 105.00 | 105.00 -12.00
2 10 90.50 | 107.50 -18.00
3 10 89.25 | 102.75 -6.60
4 10 106.03 97.38 6.30
5 10 115.91 | 100.39 -0.93
6 10 100.73 | 108.34 -20.03
7 10 81.27 | 108.71 -20.90
8 10 89.76 99.34 1.58
9 10 117.36 94.22 13.87
10 10 120.96 | 102.90 -6.96
Now what happens?

Ans:  Now the policy has speeded up the return to equilibrium, so much so
that it overshoots. Furthermore, it now cycles around the equilibrium, with
the size of the cycles getting larger.
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4. The equations below represent the model of Mankiw’s Chapter 3, which determines
the endogenous variables Y, W, r, C, and I, in terms of the exogenous variables K,
L,G,and T.

Production function: Y=F(K,L) ()
Wage: W=MPL=F,(K,L) ()
Consumption: C=C(Y-T) 3)
Investment: 1=1(r) 4)
Goods market equilibrium: Y =C+I+G (5)

where F7( ) is the partial derivative of F* with respect to its second argument. Using
the known properties (including that 0<MP(C<1) of the several functions in this
system, determine the effect of each exogenous variable on each endogenous
variable, and record your results in the table below as +, —, 0, or ?, where the question
mark means that the effect is theoretically ambiguous.

Effects on:
gll;il;%s in: Y W f ¢ I
K + + — + +
L + - — + +
G 0 0 + 0 —~
T 0 0 - _ ¥

5. A handy source of macroeconomic data is FRED, which is available online from the
Federal Reserve Bank of St. Louis at http://research.stlouisfed.org/fred2/. Among
other things, it reports data on U.S. GDP, prices, and the money supply. These are
three of the variables that enter the quantity-theory equation, MV=PY. FRED does
not report velocity, V, but you should be able to calculate that from the data they do
provide.

a. For the third quarter of 2003 (the most recent available as I write this), and using
the M1 definition of the money supply from the beginning of that quarter,
calculate the velocity of money, V. (Use seasonally adjusted data.) Write a short
interpretation of what this number represents.
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Ans: Nominal GDP (PY) is $11,107.0 billion. M1 for July 1 2003 is $1,277.8
billion. Therefore V=PY/M is 8.69.

If it were the case that nominal GDP measured the value of all transactions in the
economy, and if the money in M1 were used for all transactions, then this would
mean that the average dollar of M1 was used 8.69 times during the year. In fact,
while it may be true that GDP is roughly proportional over time to the value all
transactions, the value of transactions must be much, much larger than GDP,
since GDP excludes intermediate transactions as well as transactions (financial,
especially, but also transfers) that do not involve produced goods. Thus the
turnover of the average dollar is surely much larger than 8.69.

b. Using the data from FRED, graph the velocity of money over time starting in
1960. (Note that you can download data from FRED in Excel format, which may
be helpful in doing this.)

10.00
9.00 -

8.00 ///\M
7.00 - //«\«./\/\/
6.00
4.00

3.00 -
2.00
1.00 -
0.00

M ©O© OO M ©O© OO A © OO N u o

O© N~ I I @O 0O O OO O O O
oo OO O O O O O O OO O O
~ T Y Y Y = v v~ <~ <«

196
196

c. What reason or reasons can you suggest for why velocity may have changed as it
did since 1960?

Ans: The trend here is clearly that velocity increased, which means that people
are holding less money, at least in the forms of currency and demand deposits,
relative to their incomes than they used to. Since the interest rate is the
opportunity cost of holding such money, a rise in the interest rate would explain
it. However, this didn’t happen: interest rates are about as low today as they
have ever been. More likely is changes in the technology of using and managing
money. These have included the growth of the use of credit cards, which permit
people to transact without having money on hand until the monthly bill comes
due. And they also include the automatic teller machine that allows people to get
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cash when they need it more easily, thus requiring that they hold less between
visits to the ATM.

d. Using the Wall Street Journal of Monday, February 2, 2004, find the small item
presenting “Federal Reserve Data.” (On Monday January 26 this appeared at the
bottom of page C5, in case that helps you find it.) Find the entry that is closest to
measuring M1, and calculate the percentage by which this entry increased or
decreased during the week reported there. Then, using the data on M1 that you
looked up for part (b) above, calculate the average expansion or contraction of
M1 per week during the third quarter of 2003. Comparing these two, in which
period did M1 apparently grow faster? Does this suggest to you anything about
the stance of U.S. monetary policy — that is, is monetary policy becoming more,
or less, expansionary?

Ans: The item of Federal Reserve Data on page C12 of the Feb 2 WSJ reports
the level and change of “Transaction deposits including NOW accounts,” which
is the closest that we have here to the demand deposits that are the major
component of M1. This item shows a level of $638.3 billion on Jan 21, and a
change for the preceding week of +28.1 billion. The percentage change here is
4.6% (4.4% if you take the percentage of 638.3, 4.6 if you use 638.3-28.1).

According to the M1 data from FRED, M1 was $1277.827 billion on July 1 2003
and $1286.913 billion on October 1 2003, for a percentage change of 0.711%
over the quarter, or 0.711/13=0.055% per week. Thus the transaction deposits
reported for this particular week grew much, much faster than M1 did during the
third quarter of last year. There are many reasons to doubt, however, that this
indicates any change in monetary policy. The M1 numbers were seasonally
adjusted, whereas this WSJ number is obviously not, and it could be responding
to seasonal factors that we do not know about. Second, this is not actually M1
itself, but only a component of it. And third, even if this really was a figure
comparable to M1, we know that the Fed does not directly control deposits, and
that it manages open market operations to try to fix a particular interest rate —
the federal funds rate — not the money supply. So market conditions could have
meant that it needed to expand the money supply this particular week in order to
keep the interest rate from changing, rather than that it was trying to make
monetary policy more expansionary.

e. Look now at the front page of the third section of the WSJ (page C1). Is anything
there suggestive of the current stance of U.S. monetary policy?

The graphs at the bottom of the page include one for “Bonds and Interest.” This
shows the federal funds rate, which as of Feb 2 has been constant since last July.
1t is at quite a low rate, suggesting that policy has been expansionary throughout
that time, but there is no recent change in this policy stance.(In fact, as you may
have noted, the Fed met last week and decided once again not to change the rate,
although it signaled an increased willingness to increase it in the future.)



