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MR. VAUGHAN 

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.  What is going on?   

Start by assuming two sectors of the economy: 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 some market power will keep its output price 

constant in the face of a general upward movement in prices.   

Now, assume the central bank engineers a one-time increase in the money supply (M
s
↑).  Further assume 

the size of the 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 and respond by increasing nominal 

spending.  In the competitive sector of the economy, prices rise immediately, adjusting fully to the 

positive nominal shock.  There is no increase in real output; the analysis is the same as that for an increase 

in the money supply in the equilibrium model.  Put another way, no real magnitudes are affected, but 

nominal magnitudes (like nominal wages) rise.   

In the imperfectly competitive sector, however, firms will not adjust prices, so the increase in nominal 

spending implies an increase in real output.  To see why, imagine an equation of exchange for the 

imperfectly competitive sector:  

M x V = P x Y 

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

output.  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 increase 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 ↑ ↑ ↑ ↑ ↓ 
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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 I 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., the total effect of the increase in money in the short run is zero 

(ΔP=0)].  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 will 

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, the price level will be rising, and real output will be returning to the original level in the 

adjustment to long-run equilibrium.  Because output is falling while prices are rising, prices move 

countercyclically (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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