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Introduction

There are problems with the Lucas model and with models where prices are assumed to be rigid. The money supply and the aggregate price level are easily and quickly observable, contrary to the assumption of the Lucas model. Prices can usually be changed at low cost, apparently undermining the rigid price models.

Agents are presumably interested in real magnitudes. Nominal magnitudes matter only in minor ways to them. If nominal “imperfections” are macroeconomically important, one must show that small frictions at a microeconomic level have large impacts at a macroeconomic level. 

We will assume the existence of menu costs, small costs associated with changing prices. We investigate whether such costs might have important macroeconomic consequences. 

Market power, Menu Costs, and Price Adjustments
Consider a firm with market power, which currently sets a price at the profit maximizing level.

Now suppose that there is a reduction in the demand facing this firm.

Momentarily suppose that the firm does not lower its price to the new lower optimal level.

Fig. 6.3 in Romer shows that:


The profit consequence of a reduction in demand is “large.”


The profit consequence of failing to cut price is “small.”

We can illustrate the same point with an alternative diagram (show 
[image: image1.wmf]p

 as a function of P), or with a Taylor’s series expansion of the profit function.

If the menu cost (the cost incurred when one changes a price) is larger than the gain from changing price, then the firm will leave its price unchanged.

How Aggregate Demand Externalities Arise

For simplicity suppose that AD is given by:

Y = M/P.

If prices are rigid, then a reduction in M reduces real demand for all firms in proportion.

But for each of many small firms (each imperfectly competitive), the losses from failing to adjust prices are very small (as shown above).

If all firms did adjust prices, they would all be better off (because their demand curves would be shifted back out to the right). But no firm can make its demand curve shift back out by unilaterally being flexible on price.

Thus one can view a recession as a result of market failure -- the failure to overcome externalities because of free-rider problems.

Some Welfare Implications.
In some models (Lucas, Fischer, McCallum) booms as well as recessions are associated with welfare losses.

In this model monopoly equilibrium is suboptimal (with output too low) so booms increase welfare (by causing higher output).  Recessions result in welfare losses, consistent with everyday views.

It is not obvious, but in such models fluctuations (i.e. demand induced business cycles) are inefficient. There can be a role for stabilization policy.

Some Problems for the Market Power/Price Rigidity Model

The analysis of price rigidity for an individual firm was conducted in a partial equilibrium environment.

It turns out that a general equilibrium analysis reveals some problems with the preceding analysis. 

Romer Section 6.6 Revisited 

First, recall that the first order condition for utility maximization describing labor supply behavior was given by:
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(6.42)

Because of symmetry, in equilibrium each individual works and produces the same amount, so 
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(6.42a)

where 
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1

-

=

g

n

. This is the elasticity of labor supply with respect to the real wage.

Each producer faces a demand function: 
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(6.7a)

Each firm’s (real) profit is given by (again recall that one unit of output requires the use of one unit of labor input):
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(6.37a)

or 
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(6.37b)

Subsituting (6.7a) and (6.42a) into (6.37b) we get:


[image: image9.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

÷

ø

ö

ç

è

æ

=

-

n

h

p

1

Y

P

P

P

P

Y

i

i

i










or, since 
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(6.84)

Remember that each firm regards M and P as exogenous, so 6.84 expresses profits as a function of 
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Price Adjustments

In section 6.6, we used this model to solve for an equilibrium under the assumption that all firms adjusted prices to optimal levels.

We will now consider the profit consequences of failing to adjust prices when demand (M) changes.

Profits when Price is not Adjusted

By assumption, in the original flexible price equilibrium other firms are charging P and firm i is charging 
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 and by equation (6.84) profits for firm i are:
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(6.85)

Profits when Price is Adjusted:

When firm i adjusts its price, holding P fixed, it sets it to the profit maximizing value.

We also recall that the utility maximization problem for this model also involved choosing price, 
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. The first order condition implied this mark-up pricing result:
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(6.40)

Successively substituting (6.42a), 
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 into this equation yields:
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(6.40a)

Recall (6.84):
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(6.84)

Now substituting 
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into (6.84) yields:
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which simplifies to:
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(6.86)

We can now compare profits gained by the firm when it does and does not adjust price when M changes.

A Numerical Example

Set the labor supply elasticity at 
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This implies that labor supply is not very elastic, in conformity with most micro evidence.

Set the demand elasticity at 
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This implies that the price markup factor, 
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, is 1.25. See equation (6.40) on the markup. 

For the original equilibrium level of output, recall that 
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,and use (6.40a):
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For these parameters, 
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Now suppose that there is a 3% fall in M. A comparison of (6.85) and (6.86) implies that:
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This implies that when a firm fails to change its price in response to a 3% decrease in M, it loses profit that amounts to about one-fourth of its revenue! Menu costs will not be this large, so the model seems to imply that prices will always be adjusted. What happened?

The problem is that when M rises and P is held fixed, output must rise. However, to produce more output more labor must be supplied. To induce more work effort, the real wage must rise. How much must the real wage rise? A 1.0% change in the real wage induces a 0.10% change in labor suppled (and output produced). To get a 3.0% change in labor supply (i.e., a 30 times bigger change), we therefore need a 30.0% change in the real wage. Obviously it would be very costly to ignore a 30.0% change in the real wage when setting prices – so firms should not do it.

So how do we explain observed price inflexibility and business cycle effects which might result from them?

More Model Alterations

The model we have employed above suggests that we are unlikely to observe price stickiness as a consequence of imperfect competition when there are menu costs. The key problem is that in this model real wages were flexible, and demand shifts have impacts on wages that will not be ignored by firms considering price adjustments.

If we are to rationalize sticky prices, the determination of wages in our model will require some modification. One possibility is simply that labor supply elasticities are much larger than assumed in the quantitative example. In fact, short-run elasticities might be rather large because of intertemporal substitution effects. 

A second possibility is that workers are off of their labor supply curves at various times over the business cycle. Romer Chapter 10 takes up models of the labor market that imply that wages are acyclical over the business cycle.

A Quantitative Example with Real Wage Stickiness

Suppose that firms pay workers a wage that is above the market clearing level (this may make workers value their jobs, hence they may “shirk” less, so it may not be irrational). This assumption will imply that workers are willing to work more hours when asked to do so by firms.

Furthermore, suppose that the real wage is now determined by:
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Note that this looks a lot like (6.43), but the parameters are now different. Using (6.87) instead of (6.43) throughout the model, we can again derive an expression for profit, and for the difference between profit when prices are allowed to adjust or are held fixed, given a change in demand.

Set 
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, implying that real wages are not sensitive to the quantity of labor employed.

Set 
[image: image38.wmf]806

.

0

=

A

, so that the flexible price equilibrium output is 0.928 (this is 95% of output in our previous calculation; output should be lower here because of the supracompetitive wage assumption).

Now, if we assume a decline in M of 3%, and if other firms do not adjust its price, the gain to firm i from adjusting price is 0.000168, a tiny fraction of its revenue.

So the combination of imperfect competition and real wage rigidity is sufficient to explain nominal price rigidity even when menu costs are small.
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