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FREQUENTLY ASKED QUESTIONS (FAQS0 

402 FINAL EXAM AND EXTRA-CREDIT PROBLEM SET 
ECONOMICS 402, SPRING 2009 

MR. VAUGHAN 

QUESTION:  I have a question about the sticky price model: in class you said that the price level is 

procyclical, but in the book it says it's countercyclical<Barro, p. 400 table>, so I'm a little confused. 

Which one should I use and for what reasons? 

 
ANSWER:  In class, I tried to offer a simpler, more streamlined version of the sticky-price (menu cost) 

model than the one in Barro.  But in an attempt to simplify, I may have caused confusion because I said 

an empirical prediction of the model is a pro-cyclical price level while Barro (on page 399) says the 

model predicts a countercyclical price level.  Let me clarify by starting at the beginning.   

Assume the economy has two sectors: a perfectly competitive one and an imperfectly competitive one.  

Further assume the imperfectly competitive sector is characterized by non-trivial menu costs.  In this 

sector, firms have latitude to set prices.  (In the perfectly competitive sector, firms are price takers).  But 

changing prices is costly, so a firm with market power might opt to keep its output price constant in the 

face of a general upward movement in prices.   

Assume the money market is in equilibrium (M
s
 = M

d
).  Now, the central bank engineers a one-time 

increase in the money supply (M
s
↑).  All households immediately recognize and understand the nominal 

money shock – there is no misperception.  Further assume the size of the positive money “shock” is such 

that the cost of adjusting prices exceeds the profits lost by not adjusting prices in the imperfectly 

competitive sector.  Put another way, firms with market power will not find it profitably to raise prices in 

the short run.  What happens in the short run and long run? 

SHORT RUN 

Households find themselves holding excess nominal money balances (M
s 

> M
d
) and respond by 

increasing nominal spending (M
s
 x V)↑.  In the competitive sector of the economy, prices rise 

immediately, adjusting fully to the positive nominal shock.  [All households realize there has been no 

change in tastes or technology, so real incomes and relative prices do not change.  There is no increase in 

real output, so the increase in nominal spending simply causes nominal prices to rise proportionally to the 

increase in the money supply.]   The analysis is the same as that for the equilibrium model.   

In the imperfectly competitive sector, however, households (firms) will not adjust prices.  They 

understand the general lever of prices is rising, but the cost of adjusting the nominal price of their output 

exceeds the profits that could by doing so.  [Assume imperfectly competitive households (firms) have set 

output (and price), so marginal cost equals marginal revenue.  If the nominal price of inputs across the 

economy and output in the competitive sector rises 10%, imperfectly competitive firms should raise the 

nominal price of their output 10% to keep relative prices unchanged.  Failure to do so means relative 

prices are lower and output is higher than at the profit-maximizing level.  But firms do not raise nominal 

prices because, again, menu costs exceed lost profits.]   

The increase in nominal spending, given fixed prices, means real output must rise in the imperfectly 

competitive sector.  To see why, imagine an equation of exchange for the imperfectly competitive sector:  

M x V = P x Y 
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where “M” is the nominal money supply, “V” is velocity, “P” is the general level of prices, and “Y” real 

output (in the imperfectly competitive sector).  An increase in the money supply (M
s
↑), other things 

equal, implies an increase in total nominal spending (M
s
 x V)↑.  If prices are fixed (ΔP=0), real output 

must increase (Y↑).  To raise real production, imperfectly competitive firms must increase employment or 

offer existing workers more hours.  In the labor market, this is depicted as a rise in labor demand, which 

increases real wages (w/P↑) and labor input (L↑).  If more labor is used with a given amount of capital at 

the current level of technology, marginal product of labor will decline (MPL↓).  And a decline in MPL 

implies a decline in the average product of labor (APL↓).  So collecting the analysis:  

Short-Run Impact of Increase in Nominal Money Supply 

Sector P Y w/P L APL 

Competitive ↑ Δ=0 Δ=0 Δ=0 Δ=0 

Imperfectly Competitive Δ=0 ↑ ↑ ↑ ↓ 

TOTAL EFFECT ↑ ↑ ↑ ↑ ↓ 

The total short-run effect across the economy (combining both sectors) is as follows: prices, real wages 

and labor input move pro-cyclically (rise with real output) while average product of labor moves 

countercyclically (falls as real output rises).  This is the analysis presented in class.   

In contrast, Barro argues (p. 399) the price level is countercyclical in the short run in the New Keynesian 

model (Table 16.1).  He implicitly assumes the competitive sector is very small , so in the short-run the 

price level is effectively fixed [i.e., delete the line in the table above for the competitive sector].  He also 

includes the transition to long-run equilibrium in his definition of the short run.  In the long run, firms in 

the imperfectly competitive sector will adjust nominal prices.  Put another way, they will raise the 

nominal prices of their output and reduce output to the original level.  Because the initial shock was 

nominal, not real, then in the absence of menu costs, the profit-maximizing level of output did not change.  

Firms increased output only because the cost of adjusting prices exceeded the profits lost by not adjusting 

prices (and producing at a higher than optimal level of output in a menu-cost free world).  Economy-wide, 

in the adjustment to long-run equilibrium, the price level will be rising and real output will be returning to 

the original level.  Because output is falling while prices are rising during the adjustment, prices move 

counter-cyclically (P↑ as Y↓).   

LONG RUN 

In long-run equilibrium, nominal prices fully adjust to the nominal money shock.  Put another way, if the 

money stock doubles, nominal output prices, nominal wages, etc. all double.  Real magnitudes (real 

wages, real output, labor input, marginal/average product of labor) do not change because tastes and 

technology did not change.  Money is neutral.   

*** 

My short-run analysis of the sticky-price model was designed to keep things simple by not making you 

worry about the transition to long-run equilibrium.  You may use it on your problem set or Barro’s – 

whichever you prefer.  On the exam, you will not have a question that turns on which version you use.  

The key concepts are short-run non-neutrality of money and long-run non-neutrality.   
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QUESTION:  My question regards the income effect on the labor supply when there is an increase 

in government purchases. In chapter 12, I remember reading there is no change in labor input 

when government purchases are increased and household income decreases (only consumption goes 

down due to the decrease in V-T).  But then in the book (pg.334) and in the Barro slides for chapter 

13, the model says the negative income effect caused by a decrease in V-T would make households 

respond by increasing labor supplied each year.  Could you please clarify? 

In chapter 12 analysis of government purchases, Barro ignores the income effect on labor supply to keep 

things simple.  Including such effects ultimately produce the same answer (by making assumptions about 

its relative importance), but it is “a long runway for a short takeoff.”  I recommend following Barro’s 

chapter 12 example and ignore them to keep things simple.  (You may do so on the final exam as well.)  

The big issue is the impact of the increase in government purchases on disposable income.   

On page 334, Barro brings income effects back in to demonstrate the total effect of an increase in 

government purchases financed by an income tax.  Don't worry about it.  If we had had more time, I 

would have taken you through the extended analysis on page 334 in class.  Given time limitations, I want 

you to analyze the impact of the two effects separately as he does in chapter 12 and the first part of 

chapter 13 (absent the income effect on labor supply induced by an increase in government purchases).  

Doing so will allow you to see why Barro takes a dim view of President Obama’s stimulus package – 

without needless complications.  Specifically:  

 In the current period, the permanent component of an increase in government purchases will lead to 

an offsetting decline in consumption.  The temporary component leads to an offsetting decline in 

gross investment (mostly) and consumption.  Overall, the increase in government purchases has no 

impact on aggregate demand – consumption and investment fall by the increase in purchases – so 

there is no change in real GDP and hence no multiplier effect.  The only way government 

purchases could have an impact on real output would be through the supply side – if the increase in 

purchases permanently or temporarily raised productivity (i.e., positive technology shock).  An 

example might be spending to increase public infrastructure (roads, schools, etc. – provided that 

infrastructure would not have been produced by the private sector). 

 A cut in income taxes (to the extent that it affects work incentives – a cut in marginal tax rates, for 

example) – will lead to an increase in labor supply (rightward shift in the labor-supply curve), thereby 

lowering the real wage and raising labor input.  Because labor and capital are complements in 

production, the increase in labor input will lead to an increase in demand for capital as well, which 

serves to raise the real rental price of capital and capacity utilization rate.  The increase in labor and 

capital input, in turn, boosts real output (i.e., more capital and labor used with the given level of 

technology raise outputs). 

End Result: In the Barro model, expansionary fiscal policy stimulates output only to the extent it boosts 

aggregate supply (by raising productivity or increasing work incentives).  Increases in government 

spending in President Obama’s stimulus package are mostly pork or services that could have been 

provided by the private sector (i.e., not likely to increase productivity).  Moreover, the tax provisions 

come to only $82 billion (of the $819 billion) and mostly consist of credits if money is spent one way 

rather than another (e.g., tax credit for first-time home buyers, college tuition, investment in green 

technology, ect).  Those credits will not boost aggregate output, merely increase output in tax-favored 

sectors at the expense of the rest of the economy.  [Note: There is a lump-sum tax credit for middle class 

workers, but this is phased out as income rises.  So, in effect, it constitutes a marginal tax increase.]  All 

this explains why Barro was not a fan of the stimulus package.  
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QUESTION:  On questions #3 and #4 about changes in the price level, I can’t find answers in the 

book.  Can you provide some insight (or clues where to look)?  

 

There was no analysis in the book on either question.  These questions were designed as extensions of 

material presented in class and Barro.  They were also designed to force you to think about how the Barro 

model compares with the traditional Keynesian model you learned in introductory macroeconomics.   

In the Barro model, the price level is determined in the money market.  Only a change in the money 

supply (engineered by the central bank) or a change in money demand (brought about by a change in real 

output or financial innovation) can cause the price level to change.   

In Barro’s model increases in government purchases have no impact on aggregate demand and real 

output.  If the increase in purchases is permanent, consumption falls by an offsetting amount.  If the 

increase in purchases is temporary, consumption will fall a modest amount and gross investment will fall 

by a large amount – but still the total decline will exactly offset the increase in purchases.  Because real 

output does not change, money demand does not change.  Nothing else affecting the money market 

(money supply, level of financial technology) changed, so the price level will not change.  In standard 

AD-AS analysis, the Barro equilibrium model includes only a vertical AS curve (at potential output) and 

a standard AD curve.  Because the increase in “G” is exactly offset by declines in “C” (and “I” if the 

increase is temporary), AD does not shift.  Technology and factor endowments did not change so AS does 

not change.   

In Barro’s model an increase in marginal tax rates shift the labor supply curve to the left, thereby 

increasing the real wage and reducing labor input.  Because labor and capital are complements in 

production, demand for capital declines as well, thereby reducing the real rental price of capital and 

capacity utilization rate.  If less labor and capital are employment with the same level of technology, real 

output will fall.  In the money market, the decline in real output will reduce money demand.  Households 

will find themselves holding excess money balances and increase their nominal spending.  This increase 

in spending will raise the general level of prices.  So, real output will fall and prices will rise.  In AD-AS 

analysis, the AS curve will shift to the left as a result of the increase in marginal taxes – which for a given 

AD curve results in a higher price level.   


