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ANSWER KEY – EXAM II 
Economics 402; Income and Employment Theory  

Spring 2009; Mr. Vaughan 

 

ESSAY QUESTIONS 

1. (Chapter 9)  Friedman and Schwartz use the Fed’s doubling of reserve requirements in the late 1930s 

to help make the case money plays an independent causal role in economic fluctuations.  Exactly 

what did the Fed do, why did the Fed do it, what effect did the policy action have on the money stock, 

and what effect did the policy action have on the real economy?  Why is this particular action so 

important to making the case that money can be causal?  Put another way, why does this episode 

serve as a persuasive “natural experiment?”   

The Board of Governors exercised its enlarged powers to set reserve requirements (granted in 

the Banking Act of 1935, p. 447) by doubling reserve requirements in three stages (August 1936, 

March 1937, and May 1937).  In the wake of the 1930-33panics, commercial banks built up 

record levels of excess reserves (p. 538).  Bankers learned the Fed would not necessary provide 

emergency liquidity should their customers wish to convert deposits to currency on a massive 

scale.  The Fed grew concerned high levels of excess reserves would lead to inflation, that sooner 

or later bankers would lend those reserves and when inflation started it would be difficult to get 

under control (more below).  Because of the size of excess reserve holdings, it was felt neither 

open market operations nor discount policy were up to the task.  Put another way, the Fed did 

not want to sell off required quantities of securities, and the reserves were (for the most part) 

not borrowed.  So raising reserve requirements was the only option (p. 520). 

When the Fed increased reserve requirements, banks no longer had an emergency source of 

liquidity.  Bankers responded by selling off Treasury bills and notes to rebuild excess-reserve 

levels (p. 539, fn. 40).  According to F&S, the selloff began with the announcement of the first 

increase in reserve requirements (July 1936), got into full swing in 1937, and finished in 1940 

(pp. 538-39).  But the deposit-to-reserve ratio responded immediately, so even though high-

powered money kept rising, the money stock fell 2.9 percent from March 1937 to May 1938 

(continuous annual rate of change, p. 544).  [Note: F&S argue there were two distinct increases 

in bank preferences for liquidity: one in response to the 1929-33 panics and a second in 

response to the hike in reserve requirements.  Each took about three years to complete.  

Because the second increase began as the first concluded, the deposit-to-reserves ratio fell 

continuously until 1940.  (See chart 44 on p. 537.)]  This resulting decline in the money stock 

was the third largest in the F&S sample, exceeded only by 1920-21 and 1929-33 (p. 545). 

This money-stock decline caused a brief but sharp recession, beginning in May 1937 (peak) and 

ending in June 1938 (trough).  [See p. 529 for characterization of the recession; see p. 544 for 

peak-trough dates.]  This episode makes for an excellent natural experiment because of the 

responsible events – as well as the preceding and subsequent events.  Specifically: 

 Preceding Events: The money supply increased dramatically from March 1933 to May 1937 

(51%, p. 500) for reasons having nothing to do with the recovery.  Indeed, high-powered 

money rose 60% (p. 500) as a result of gold inflows (chart 39 on p. 503).  The economy 

recovered briskly from the March 1933 trough (59% growth in real NNP, p. 493). 

 Responsible Events: The hike in reserve requirements was not a response to the current or 

anticipated state of the real economy.  Many technical reasons were given (p. 523), but the 

driver was ―general fear which many people entertain[ed] that excess reserves of the present 

magnitude must sooner or later set in motion inflationary forces, which if not dealt with 

before they get strongly under way, may prove impossible to control…(p. 523).‖  In other 

words, it was precautionary.  Moreover, the Fed later argued the hike only absorbed excess 

reserves and, therefore, could not have caused the recession (p. 543). 
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 Subsequent Events: The money supply grew robustly in the following years.  In the three 

years from June 1938 to June 1941, it jumped 7.8%, 13.1%, and 12.1% respectively 

(continuous annual rates, p. 545) – again, mostly as a result of gold inflows.  And, as F&S 

note (p. 545), ―recovery came after the money stock…started to rise.‖ 

In short, correlation does not imply causation.  That the money supply and real economy 

contracted in the late 1930s does not imply money was causal – even though the decline in 

money (peak March 1937) preceded the decline in output (peak May 1937).  Four factors make 

the event a ―natural experiment‖ testing the potential importance of money as a factor in 

business-cycle downturns: (1) an event independent of the current levels of money and output 

triggered the decline in money (hike in reserve requirements) (b) the money supply declined, (c) 

real output declined with a lag, and (d) the path of money and real output before/after 

highlighted the aberrant nature of the money shock.  Indeed, F&S close chapter 9 by noting on 

average from 1929 to 1941 the money stock grew by just under 2.5% and real output grew by 

just under 2% (both under the sample average).  They then ask wistfully how the history of the 

period might have differed had the money stock growth 2.5% in each year rather than 

shrinking by 1/3
rd

 from 1929-1933 and then doubling from 1933-1941. 

2. Consider the complete equilibrium model of the business cycle.  Assume the central bank partially 

accommodates changes in money demand (i.e., an intermediate case between vertical and horizontal 

money-supply curves).  Also, assume the labor-supply curve is positively sloped (i.e., the substitution 

effect of a change in real wages outweighs the income effects) and the change in depreciation due to a 

change in capacity utilization is small (relative to any change the marginal product of capital).  

Suppose macroeconomic shocks take the form of long-lasting but not permanent technology shocks.  

[Note: The wording of this question has changed from the study guide in response to student requests 

for clarification.  The required analysis or results of that analysis has not changed.] 

a. Trace the impact of a negative technology shock on the following variables: real GDP, real 

consumption, real net investment, real wages, employment/hours worked, real rental price of 

capital, capacity utilization, interest rate, money stock, and prices.  [Note: You may use words or 

graphs in your analysis.  If you use graphs, showing the two extreme cases of money-supply 

curves and describing the result of a partially accommodative policy will suffice.] 

LABOR MARKET: The negative technology shock (A↓) will reduce marginal productivity 

of labor (MPL↓).  [Real output (Y) is given by: A F(κK,L), so MPL = A FL(κK,L)–where 

FL(κK,L) is the partial derivative of the production function with respect to labor.  So a fall 

in ―A‖ implies a fall in MPL.]  MPL is demand for labor; a decrease in demand for labor 

lowers the real wage (w/P↓) and labor input (employment or total hours worked, L↓).   

CAPITAL MARKET: The negative technology shock will also reduce marginal product of 

capital (MPK↓).  [Y = A F(κK,L), so MPK = A FκK(κK,L)–where FκK(κK,L) is the partial 

derivative of the production function with respect to capital services. So a fall in ―A‖ 

implies a fall in MPK.]  A decline in demand for capital services, given a positively sloped 

supply of capital services, will reduce the real rental price of capital (R/P↓) and quantity of 

capital services used (κK↓).  To scale back the quantity of capital services used, households 

will reduce the capacity utilization rate (κ↓).  

BOND MARKET:  Asset market equilibrium implies the return on bonds (i, the interest 

rate) must equal the return on capital (real rental price of capital, R/P, minus depreciation, 

δ).  Both R/P and δ decline, but by assumption, the fall in R/P exceeds the fall in δ.  So the 

interest rate will fall (i↓).  [Note: The depreciation rate declines (δ↓) because of the lower 

capacity utilization rate, κ↓.] 
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REAL OUTPUT: Again, Y = A F(κK,L).  Real output falls (Y↓) for three reasons: (1) the 

direct effect of the negative technology shock (A↓), (2) the lower level of labor input (L↓), (3) 

and the lower level of capital input (lower capacity utilization, (κ↓). 

CONSUMPTION/INVESTMENT:  The negative shock is long-lasting, implying the decline 

in real output (also real income) over time is large but not as large as that associated with a 

permanent shock.  So current real consumption falls (↓C), but by not as much as the decline 

in current real output (ΔC<ΔY).  [Note: Another reason current consumption does not fall 

as much as income is the inter-temporal substitution effect.  The negative shock reduces the 

interest rate, which lowers the return to saving and thereby raises current consumption 

(partially offsetting the impact of lower income)]  Because consumption does not fall as 

much as income, investment must fall as well (↓I). 

MONEY MARKET: The decline in real output (Y↓) lowers real money demand (M
d
/P↓).  

[Note: The decline in the interest rate (i↓) raises real money demand, other things equal.  

But, as an empirical matter, the real-output effect dominates.]  If the central bank holds the 

money stock constant, households will find themselves holding excess money balances and 

respond by increasing nominal spending (to get rid of excess money).  Because real output is 

fixed at the lower level (after the technology shock), the increase in nominal spending will 

push prices up (P↑) and lower the real money supply (M/P↓) until the money market clears.  

[Result: Higher prices (P↑), no change in the nominal money stock (ΔM=0).]   If the central 

bank targets the price level, the nominal money supply will decline with real money demand 

until the money market clears.  [Result: Lower Money Stock (M↓), no change in prices 

(ΔP=0).]   If the central bank partially accommodates the decline real money demand, then 

prices will rise somewhat (P↑) and the money supply will fall somewhat (M↓). 

EQUILIBRIUM MODEL PREDICTIONS: 

Long lasting negative technology shock (↓A) will have the following effects: 

 Real output falls (Y↓) 

 Real wages fall (w/P↓); Total employment/hours worked falls (L↓) 

 Real rental price of capital falls (R/P↓); Capacity-utilization rate falls (κ↓)  

 Interest rate falls (i↓) 

 Real consumption falls (C↓), Net investment falls (I↓) 

 price level rises (P↑), nominal money stock falls (M↓)  

b. What impact does the shock have on aggregate economic welfare?  Explain.  Is stabilization 

policy welfare-improving?  Explain.  

Aggregate economic welfare simply means the welfare of all households.  A key model 

assumption is households prefer more consumption to less.  The negative technology shock 

reduces the amount of consumption households can enjoy today for any given amount of 

work or saving – so aggregate economic welfare declines.   

Stabilization policy refers to monetary/fiscal policy undertaken to counter the impact of the 

business cycle.  Here, that would take the form of expansionary monetary policy (increasing 

the nominal money stock) and/or expansionary fiscal policy (increasing government 

spending/cutting taxes).  Such policies are not needed.  Yes, the negative shock lowers 

aggregate welfare.  But the new lower level of real output is Pareto optimal – that is, all 

households are maximizing utility/profits given the constraints they face, and all markets 

(goods, bond, labor, capital, and money) are clearing.  Stabilization policy would serve only 

to transfer income/opportunities from one set of households to another.   
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This can be seen with the production possibilities curve.  (See below.) Capital goods 

(investment) are on the horizontal axis and consumption goods on the vertical.  Suppose the 

economy starts at point ―a‖ on the curve (a) on the outer production possibilities curve 

(PPC1).  [Note: Every point on PPC1 represents full employment of available resources and 

technology.  Put another way, every point is efficient.  Point ―a‖ represents a point chosen 

by households by expressing their preferences for consuming today versus consuming 

tomorrow in competitive markets for consumer and capital goods.]  The negative 

technology shock shifts the production-possibilities curve inward (PPC2).  Flexible prices in 

insure production remains on the curve.  Welfare is lower because society can have fewer 

consumption goods, capital goods, or both.  Now, suppose after the shock households choose 

point ―b‖ (by expressing their preferences in competitive markets for capital and consumer 

goods) from all the efficient production points on PPC2.  Stabilization policy would not 

enhance aggregate welfare; it would serve only to move society to another point on the 

lower curve (PPC2).  For example, suppose such a policy were undertaken and the policy 

moved society to point ―c‖ with fewer capital goods/more consumer goods.  Citizens valuing 

capital goods would be worse off; those valuing consumer goods better off.  Only policies 

that shifted the curve to its old position would restore aggregate welfare to the prior level.   

 

 

 

 

 

 

 

 

The pro-growth policies discussed in conjunction with the Solow growth model could shift 

the PPC back to its prior level in the long run.  For the U.S., such policies would promote:  

 A higher savings rate (lower taxes on savings) 

 Better maintenance of rule of law (tort reform to reduce arbitrary awards in 

lawsuits, limits on government ―takings‖ through eminent domain, etc.) 

 Smaller government consumption purchases 

 Greater international openness (i.e., freer trade) 

 Higher quality/quantity of education 

 Lower inflation 

 Higher subsidies for research and development 

[Note: In New Keynesians models, aggregate demand shocks can move the economy to 

points inside the production possibilities curve.  Sticky prices keep some markets from 

clearing, so resources are less than fully employed (a macroeconomic market failure).  An 

example in the figure above would be a movement from point a to point b without an 

inward shift of the production possibilities curve.  In this case, aggregate-demand stimulus 

could return the economy to full employment without making anyone worse off (a Pareto 

improvement).  Specifically, society could enjoy more capital goods without giving up any 

consumer goods (i.e., no one is worse off and households valuing capital goods are better 

off).  The discussion of the PPC, pro-growth policies, and efficiency of New Keynesian policies 

was not expected on the exam.  It is provided here to assist in final-exam preparation.]   

Consumer Goods PPC1 

Capital Goods 

a b 

PPC2 

c 

Consumer Goods PPC1 

Capital Goods 

a b 

PPC2 

c 
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c. Assess the empirical success of the model from Barro’s perspective.  The model is far from 

realistic in that does not include many real-world institutions.  Why does this lack of realism not 

bother Barro?  What does this empirical success imply about the need for stabilization policy?  

[Note: Question “b” asks if stabilization policy is welfare-improving in Barro’s model.  This 

question asks whether the Barro model is the correct model to use in making that call.  There is 

no “right” answer; you must present the evidence, assess it, and take a stand.] 

Barro argues the model does an excellent job explaining patterns in post-WWII aggregate 

U.S. data.  Yes, Barro would concede, the model if far from realistic—there are no banks, 

all markets are perfectly competitive, etc.  But no model is realistic; all are abstractions.  

The litmus test of a model is predictive success.  [Suppose a model had realistic 

assumptions, but its predictions did not square with the data.  Would you want to use that 

model to make policy recommendations?]  To Barro, the empirical success of the 

equilibrium model implies it captures the key features of the U.S. business cycle.  The model 

should, therefore, be used to make policy.  The model implies no need for stabilization 

policy (fluctuations in real output are Pareto optimal), so such policy should not be pursued.  

If the public demands a policy response to the current recession, then pro-growth policies 

(suggested by economic-growth research) should be offered.  

d. Critically evaluate the equilibrium model from a theoretical and empirical perspective. 

THEORETICAL STRENGTHS: The model has solid micro-foundations.  All agents 

(households) optimize subject to relevant constraints.  Markets are competitive (i.e., there 

are no ad hoc frictions to keep markets from clearing).  Observed movements in aggregate 

data reflect optimal household responses to changes in real income/relative prices, tastes 

constant.  Money is neutral (i.e., changes in the money stock affect nominal variables only.  

Even changes in the rate of growth of the money stock have no effect on real magnitudes—

apart from real money demand.   

EMPIRICAL STRENGTHS: The model does a good job explaining the basic stylized 

business-cycle facts for the post-WWII U.S. economy.  The model predicts real wages, labor 

input (employment/hours), real rental price of capital, capacity utilization, the interest rate, 

consumption, investment, and the nominal money stock are procyclical.  It predicts the 

price level is countercyclical.  All these patterns hold (on average) in post-WWII U.S. data. 

EMPIRICAL WEAKNESSES: The model has one ―big hole.‖  Money cannot ―cause‖ 

output in the short run; all money-stock movements are endogenous responses to supply 

shocks.  The Friedman-Schwartz evidence suggests money is causal in the short run.  For 

example, Fed hikes of the Discount rate in 1920 and reserve requirements in 1936-37 led to 

declines in the money stock and real economic activity.   

There is one ―little hole‖ as well.  Just because the model predicts correctly on average over 

the post-WWII era does not mean every U.S. business-cycle fluctuation is an equilibrium 

response to a technology shock.  For example, real wages on average are procyclical.  But 

there are distinct episodes (2001 recession) where real wages were above trend while real 

GDP was below trend (i.e., real wages moved countercyclically).   
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TRUE/FALSE QUESTIONS 

For each of the following, use the complete equilibrium business-cycle model to determine whether the 

statement is true or false.  Assume the money-supply curve is vertical (i.e., the central bank holds the 

money stock constant).  Also, assume the labor-supply curve is positively sloped (i.e., the substitution 

effect of a change in real wages outweighs the income effect) and the change in depreciation due to a 

change in capacity utilization is small (relative to any change the marginal product of capital).  Additional 

information is given for specific sets of questions.  Use that information only for the indicated questions 

(i.e., it does not carry over to other questions). 

 

For questions 1-5, suppose the central bank reduces the money supply, other things equal. 

1. The price level will fall.  TRUE, a decline in the nominal money supply (M↓) leaves households 

with a smaller-than-desired level of real money balances at the initial price level.  [Real output 

(Y) is fixed by tastes and technology, so real money demand will not change (ΔM
d
/P=0).]  

Households respond by reducing nominal spending (to get more money).  Because real output 

does not change (ΔY=0), the decline in spending causes prices to fall (P↓).  Prices will fall, 

thereby raising the real money supply (M/P↑) until it equals unchanged real money demand.   

2. Nominal wages will fall.  TRUE, the decline in the nominal money supply (M↓) does not affect 

tastes or technology, so real variables will not change.  Specifically, neither demand for labor 

(marginal product of labor, MPL) nor supply of labor will are affected by the change in money 

supply, so the real wage will not change (Δw/P=0).  Question #1 shows that the nominal price 

level falls (P↓).  If real wages do not (Δw/P=0), nominal wages must fall (w↓).  

3. The interest rate will fall.  FALSE, the decline in the nominal money supply (M↓) does not affect 

tastes/technology, so real variables will not change.  Specifically, asset-market equilibrium 

implies the return on bonds (i, the interest rate) must equal the return on capital (real rental 

price of capital, R/P, minus depreciation, δ,).  Neither the demand for capital services (marginal 

product of capital, MPK) nor supply of capital services (determined by optimal capacity 

utilization rate) changes, so ΔR/P = Δδ = 0.  Hence, the interest rate will not change (Δi = 0). 

4. Real output will fall.  FALSE, the decline in the nominal money supply (M↓) does not affect 

tastes/technology, so real variables will not change.  Specifically, real output (Y) will only 

change if one of the following changes: (1) the level of technology (A), (2) the level of labor input 

(L), or (3) the level of capital input (κK).  A change in money (M) does not affect technology, the 

demand/supply curves for labor, or the demand/supply curves for capital.  Hence, real output 

does not change (ΔY=0).  

5. Real net investment spending will fall.  FALSE, the decline in the nominal money supply (M↓) 

does not affect tastes/technology, so real variables will not change.  Specifically, real investment 

can only change if real output changes or if current consumption changes for a given level of 

real output.  As shown in question #4, real output does not change.  Real consumption (for a 

given level of output) will only change if preferences for saving (i.e. consuming today vs. 

tomorrow) change.  Changes in the money stock have no impact on saving preferences, so real 

consumption does not change (ΔC=0).   
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For questions 5-10, suppose a positive temporary technology shock hits the economy, other things 

equal. 

6. Labor input (employment/total hours worked) will rise.  TRUE, a positive temporary technology 

shock (A↑) will raise marginal product of labor (MPL↑), which is also the demand for labor.  [Y 

= A F(κK, L), so MPL = A FL(κK, L)–where FL(κK, L) is the partial derivative of the 

production function with respect to labor.] An increase in demand for labor, for a given 

positively sloped supply of labor curve, will lead to an increase in real wages (w/P↑) and the 

quantity of labor input (L↑).  [Note: By assumption, the substitution effect of an increase in real 

wages swamps the income effect, so labor supply is positively sloped.] 

7. The interest rate will rise.  TRUE, a positive temporary technology shock (A↑) will also increase 

marginal product of capital (MPK↑).  [Y = A F(κK, L), so MPK = A FκK(κK, L)–where FκK(κK, 

L) is the partial derivative of the production function with respect to capital services.]  An 

increase in demand for capital, given a positively sloped supply of capital services, will raise the 

real rental price of capital (R/P↑) and quantity of capital services used (κK↑).  Households will 

increase the quantity of capital services used by raising the capacity utilization rate (κ↑), which 

in turn will increase depreciation (δ↑).  Asset market equilibrium implies the return on bonds (i, 

the interest rate) must equal the return on capital (real rental price of capital, R/P, minus 

depreciation, δ).  By assumption, ΔR/P > Δδ, so the interest rate will rise (i↑).  

8. Aggregate economic welfare will rise.  TRUE, aggregate economic welfare simply means the 

welfare of all households.  A key model assumption is households prefer more consumption to 

less.  The positive technology shock (A↑) enables households to enjoy more consumption today 

for any given amount of work or saving (because Y↑) – so aggregate economic welfare rises.  

(Admittedly, the rise in current consumption is small because the increase in lifetime resources 

available for consumption will be small.  But it is an increase nonetheless.) 

9. Capacity utilization will not change.  FALSE, as noted in question #7, the positive technology 

shock (A↑) will raise the marginal product of capital (MPK↑) and the real rental price of capital 

(R/P↑).  The equilibrium quantity of capital services supplied (κK*) depends on optimal 

capacity utilization (κ*).  Optimal capacity utilization, in turn, depends on the marginal benefit 

(real rental price of capital, R/P) of working a given capital stock (K) more intensely and the 

marginal cost (depreciation, δ).  A rise in R/P provides an incentive to work the capital stock 

more intensely (marginal benefit exceeds marginal cost), so capacity utilization will rise (κ↑).  

10. Nominal wages will rise.  FALSE, as noted in question #6, the positive technology shock raises 

demand for labor and the real wage (w/P↑).  As noted in question #8, the shock raises real 

output (Y↑).  The increase in real output, in turn, will raise real money demand (M
d
/P↑).  The 

nominal money supply is fixed by the central bank, so households decrease nominal spending to 

build up real money holdings.  Real output (Y) is fixed at the new higher level (after the 

technology shock), so the decline in spending will cause nominal prices (P↓) to fall.  If real 

wages rise (w/P↑) and nominal prices (P↓) fall, then nominal wages do not necessarily have to 

rise (Δw=0). 
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For questions 11-15, suppose a financial innovation occurs (like the invention of ATMs) that 

reduces the cost of transferring funds from bonds to currency, other things equal.  Assume this 

innovation has no impact on the general level of technology (―A‖).   

11. Labor input (employment/total hours worked) will rise.  FALSE, the change in real money demand 

will affect nominal prices only.  Specifically, the financial innovation lowers real money demand 

(M
d
/P↓); households can afford to carry less money because the cost of converting bonds to cash 

is lower.  As a result, households will increase spending to get rid of excess money balances.  

Real output is fixed, so prices will rise (P↑) until the real money supply has fallen (M/P↓) to 

match the lower level of real money demand.  [Note: By assumption the financial innovation 

does not affect tastes or technology, so neither demand for nor supply of labor changes.  Absent 

shifts in the demand/supply curves, labor input will not change.]  

12. The price level will rise.  TRUE, the financial innovation lowers real money demand (M
d
/P↓).  

The nominal money supply (M) is fixed by the central bank, so households will find themselves 

holding excess money balances at the existing price level.  They will respond by increasing 

nominal spending.  Real output is fixed (ΔY=0) – by assumption the innovation does not affect 

tastes or technology – so the increase in spending bids up prices.  The price level will rise (P↑) 

the real money supply (M/P↓) has fallen to equal the lower real money demand.  

13. Real output will rise.  FALSE, again the financial innovation does not affect tastes or technology, 

so real output will not change.  The change in real money demand will affect nominal prices 

only (i.e., the effects will be contained in the money market).  

14. The interest rate will rise.  FALSE, asset market equilibrium implies the return on bonds (i, the 

interest rate) must equal the return on capital (real rental price of capital, R/P, minus 

depreciation, δ).  So ―i‖ will only change if (R/P) or δ change.  Again, the financial innovation 

does not affect tastes/ technology, so neither demand for nor supply of capital services changes.   

15. Nominal wages will rise.  TRUE, real wages will not change (Δw/P=0) because, again, the 

innovation does not affect tastes or technology.  Absent changes in tastes/technology, demand 

for/supply of labor will remain constant (hence Δw/P=0).  Prices will rise (P↑), however, because 

the innovation reduces real money demand (M
d
/P↓, see question #12).  If real wages do not 

change (Δw/P=0). but prices (P↑) rise, then nominal wages must rise (w↑).  

For questions 16-20, suppose household preferences change such that everyone would like to 

consume more leisure each day, other things equal.  Assume this change is permanent.  Also, 

assume capital and labor are complementary factors of production, so greater use of one means 

greater use of the other.   

16. Real output will fall.  TRUE, in the labor market, the supply of labor will decline (shift to the 

left), causing an increase in real wages (w/P↑) and a decline in labor input (employment/hours, 

L↓).  Recall, real output (Y) is determined by: A F(κK, L).  A fall in labor input – for a given 

capital stock and level of technology – will produce a decline in real output (Y↓).  

17. Marginal product of labor will fall.  FALSE, as noted in question #16, the supply-of-labor curve 

shifts leftward, with the demand-for-labor curve remaining stationary.  So adjustment to a new 

labor-market equilibrium involves moving up-and-to-the-left along the demand-for-labor 

curve.  The demand-for-labor curve is the marginal product of labor (MPL) curve.  The curve 

slopes downward because of the diminishing marginal product of labor (i.e., as more labor is 

employed, holding technology and capital constant, the additional output produced falls).  So 

reducing labor input (L↓) for a given level of technology and capita stock will raise marginal 

product of labor (MPL↑).  
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18. The price level will not change.  FALSE, the decline in real output (Y↓) will reduce real money 

demand (M
d
/P↓).  Households will find themselves holding excess money balances at the current 

price level and will, therefore, increase nominal spending.  Real output is fixed at the lower level 

(associated with the lower level of labor input), so the increase in spending will push prices up 

(P↑).  Prices will rise (reducing real money supply, M/P↓) until the money market clears (real 

money supply equals the lower level of real money demand). 

19. Nominal wages will rise.  TRUE, as noted in question #16, the decline in labor supply causes real 

wages to rise (w/P↑).  As noted in question #18, the price level will rise as well (P↑).  Other 

things equal, a rise in the price level lowers the real wage.  So nominal wages must rise (w↑) – 

indeed by more than the rise in prices – to bring about the required rise in real wages.  

20. The interest rate will rise.  FALSE, by assumption, labor and capital are complementary factors 

of production, so the decline will labor input described in question #16 (L↓) will ultimately lead 

to a decline in demand for capital services.  (The precipitating event – a decline in labor supply 

– is exogenous to the market for capital services, so the demand curve for capital services shifts 

to the left.)  The decrease in demand will produce a fall in the real rental price of capital (R/P↓) 

and capacity utilization rate (κ↓).  The decline in capacity utilization, in turn, reduces 

depreciation (δ↓).  Asset-market equilibrium implies the return on bonds (i, the interest rate) 

must equal the return on capital (real rental price of capital, R/P, minus depreciation, δ).  By 

assumption, the decline in R/P exceeds the decline in δ, so the interest rate will fall (i↓).  

 

 


