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Abstract

The permanent income hypothesis means that dynamic general equilibrium models fail to

produce a hump-shaped response for consumption even if they do so for other variables.  This

article shows that the introduction of non-separable preferences and unemployment can solve

this problem.
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1. Introduction

The permanent income hypothesis implies that consumption acts as a jump variable,

responding immediately to new information.  However a number of studies (e.g. Campbell

and Deaton (1989)) suggest that instead consumption displays a gradual hump-shaped

response, which business cycle models have difficulty reproducing.  In this article I show that

a real business cycle model can produce such a hump-shaped response in consumption if

modified in two ways.  Firstly, by introducing unemployment into the model.  Secondly by

using preferences which are additively non-separable in consumption and leisure so that

consumption depends on employment status.  Then if employment responds gradually to a

shock, so will aggregate consumption.  The gradual response of employment could result

from any number of adjustment process or costs in general equilibrium, so this mechanism is

applicable to a wide range of dynamic general equilibrium models.

Let me consider the two modifications in more detail.  I introduce unemployment by a

slightly modified version of Hansen’s (1984) indivisible labour model.  This posits that

instead of a continuously supplying labour, households face the choice of either working a

fixed shift or not working at all. A lottery (comparable to unemployment insurance)

determines whether households work or not and efficient risk sharing across this lottery

implies that the marginal utility of consumption of the two groups is equalised.  If utility is

separable in consumption and labour, it follows that the consumption of the two groups is also

equal, with the unappealing result that there is “involuntary employment”: the unemployed

are happier than the employed since they have the same consumption but more leisure.

Basu and Kimball (2000) assert that “one of the greatest recommendations of the assumption

of additive separability between consumption and labor has been simplicity”.  When applied

to the form of preferences necessary for balanced growth in dynamic general equilibrium

models (see King, Plosser and Rebelo (1988)) non-separability implies a value of the

coefficient of relative risk aversion greater than unity.  This is supported by empirical
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estimates of the coefficient of relative risk aversion (surveyed by Kocherlakota (1996)) which

consistently obtain values greater than unity.

Non-separable preferences mean that the marginal utility of consumption is higher for

employed workers than for unemployed workers, so equalising marginal utilities across

Hansen’s lottery will mean a higher level of consumption is allocated to the employed.  This

implication finds considerable support in the literature – for example Cochrane (1991) reports

a fall in consumption growth of 24-27%, Browning and Crossley (2001) a mean fall in

consumption of 14% on unemployment.

2. The model

I adapt the standard RBC model of King, Plosser and Rebelo (1988) to include indivisible

labour1. The result of this paper depends on their being a gradual response of employment to a

shock which could be caused by a wide range of phenomena. For the purposes of this

exposition I choose employment adjustment costs as the mechanism to induce this gradual

response of employment.

A representative agent with rational expectations consumes, supplies labour and faces the

problem:
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Where ( ),t tU c n is the utility of the representative agent, ct consumption, nt employment, yt

output, kt the capital stock, at the level of technology, it investment and δ the rate of

                                                

1 I follow King and Rebelo’s (1999) extension of the indivisible labour model of Hansen (1984)
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depreciation.  The term ( )1,t tg n n − represents employment adjustment costs and I choose a

simple functional form:

( )1
1

, t
t t n

t

n
g n n

n

ς

α−
−

 
=  

 
(5)

I use the following individual utility function after King, Plosser and Rebelo (1988):

( , ) log log ( ) for 1t t t tu c n c v nθ σ= + = (6)
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This implies that the relative consumption of employed workers and unemployed workers

(denoted by superscripts 1 and 2 respectively) is given by:
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where 1 2( ), (0)v v h v v= =  and h is the shift length.  Households prefer leisure to work so v2

> v1 then if σ > 1 the employed will consume more than the unemployed.

To calibrate the model I choose σ, the coefficient of relative risk aversion to be 2, implying

that the unemployed consume 45% less than the employed.  This is higher than found in the

data, but given the simplicity of the Hansen lottery some discrepancy would be expected.

Basu and Kimball (2000), referring to a similar point, write “it is likely to be much easier to

modify a non-separable model to moderate the drop in consumption.... than to get a

significant drop... out of a model with additive separability”.  I choose the coefficient on the

employment cost term in the linearised system to be 0.2, which is in line with work by

Shapiro (1986).  I follow King and Rebelo (1999) for all other parameters.

3. Results

Figure 1 shows the response of the model economy to a persistent 1% shock in the growth

rate of technology.  The hump-shaped path of employment results from employment

adjustment costs, and one can see the intertemporal substitution of labour characteristic of

RBC models. The path of aggregate consumption shows a hump-shape too, and seems
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inconsistent with the real interest rate: the latter is above its steady state value for around 15

quarters which should imply consumption is rising during this period, whereas aggregate

consumption rises for only 3 periods after the shock and falls gradually thereafter.

This apparent inconsistency is resolved by looking at the series for individual consumption

which can be backed-out by noting that aggregate consumption is related to individual

consumption by:

( )1 21t t t t tc n c n c= + − (9)

The resulting series is shown in figure 1.  This has the same form as a consumption series

from a standard RBC model (see King, Plosser and Rebelo (1988)).  Individual consumption

is much smoother than aggregate, and is consistent with the real interest rate and the

permanent income hypothesis.  The effect of intertemporal substitution of labour can be

observed in period 20 when aggregate consumption falls below individual.

4. Conclusion

This paper modifies a baseline real business cycle model by introducing unemployment and

non-separable preferences.  Calibrating the model so that the employed consume more than

the unemployed links aggregate consumption and employment.  If employment responds

gradually to a shock, so too will aggregate consumption.  This link is not reliant on the

assumptions of a technology shock and employment adjustment costs used in the exposition.

The gradual response of employment could arise within a more sophisticated model of the

labour market or, in general, from any adjustment process which leads to output responding

gradually.  These modifications could be applied to a wide range of dynamic general

equilibrium models (see Graham (2002) allowing them to produce more realistic responses

for consumption.
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Figure 1 : Impulse Response of the Model Economy to a persistent technology shock
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