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1. Introduction

Durable goods feature prominently in discussions of monetary policy. According to

the data, the durable goods sector is one of the sectors that seem to respond most

procyclically to monetary policy1. As demonstrated by Barsky et al. (2003, 2004 and

2007), however, it is difficult to match this feature of the data by simply incorporating

durable goods into sticky price models. In particular, if durable goods have flexible

prices, but nondurable goods prices are sticky, then a monetary expansion leads to an

increase in nondurable goods production but a decline in durable goods production, so

that aggregate output may not change at all.

Barsky et al. (2003, 2004 and 2007) show that this negative comovement problem

stems from the fact that the stock - and thus the associated shadow value - of durables

is nearly constant following the monetary policy shock. As they explain, the near con-

stancy of the shadow value of durable goods implies that the intertemporal elasticity of

substitution for durable consumption is naturally high. As a result, a temporary increase

in the relative price of durables might cause a large shift of expenditure away from these

goods.

In addition to the near constancy of the shadow values of durables, this paper

shows that the comovement problem is also attributable to how a preference assumes

the interaction between aggregate consumption and labor supply. When preferences are

separable between aggregate consumption and labor as in Barsky et al. (2003, 2004 and

2007), there is a strong tendency for flexibly priced durables to contract following a mon-

etary expansion. However, I demonstrate that non-separable preferences substantially

improve the ability of the model to generate sectoral comovment, so that a monetary ex-

1Erceg and Levin (2006) document that an exogenous increase in the interest rate, estimated through
a structural VAR, reduces the consumer durables and residential investment nearly three times more
than nondurable consumption. Barsky, House and Kimball (2003 and 2004) also report similar results
using Romer dates as indicators of pronounced change in monetary policy. Following a Romer date, the
production of durables falls far more than that of nondurables.

2

Kim, k.-h. (2009) / JETEM 20(4) 1-27



pansion has a significant impact on aggregate output unlike separable preferences. This

result hinges upon the fact that the non-separable preferences may indicate the comple-

mentarity between nondurable consumption and labor supply2, which is absent in the

separable preferences. Introducing a complementarity between nondurable consumption

and labor also has an intuitive appeal. For example, when times are good,workers put

in longer hours and enjoy less leisure, but they can make up for this in part by going

out to lunch and dinner too.

Barsky et al. (2003 and 2007) briefly discuss the possibility that the complemen-

tarity between nondurables and labor might temper the negative comovement problem.

The contribution of this paper is to elaborate on this possibility and characterize ex-

plicitly the key feature of the preference required to resolve the comovement problem

for the first time. This will definitely enhance our understanding of the nature of the

comovement problem. Moreover, this paper clearly identifies the class of non-separable

preferences that can generate sectoral comovement of flexibly priced durables, among

those extensively used in the business cycles literature.

This paper focuses on the following two non-separable momentary utility func-

tions as potential remedies for the comovement problem. One is the Cobb-Douglas

preference and the other is the preference proposed by Greenwood, Hercowitz and Huff-

man (1988, hereafter the ‘GHH preference’). While the Cobb-Douglas preference never

produces sectoral comovement, at least within the range of reasonable parameter val-

ues, the preference substantially mitigates the contraction in production of flexibly priced

durables following a monetary expansion. In contrast with the Cobb-Douglas preference,

the GHH preference successfully generates sectoral comovement3. Durable production

2Since the stock - and thus the associated shadow value - of a long-lived durable is approximately
unchanged in the wake of a monetary shock, the complementarity between the stock of durables and
labor supply is not important.

3Besides the introduction of the GHH preferences, there are a couple of ways to generate sectoral
comovement. Barsky et al. (2003, 2004 and 2007) propose the introduction of a sticky nominal wage as
one possible solution to the comovement problem. Carlstrom and Fuerst (2006) explicitly demonstrate
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rises in response to a monetary expansion in the model with the GHH preference. This

is because the GHH preference induces a stronger complementarity, which stems from

the property that it assumes no wealth effects in labor supply4.

Why does the complementarity between aggregate consumption and labor play

such an important role in a two-sector sticky price model? The answer is that it changes

the behavior of the nominal wage following a monetary expansion. To be more specific,

increased production of nondurables due to sticky nondurable prices raises the demand

for labor inputs and thus increases the nominal wage. However, the complementarity

between nondurable consumption and labor supply mitigates the rising pressure on the

nominal wage since the increase in nondurable consumption shifts the labor supply curve

out. Hence, the nominal wage might rise slowly to its eventual level rather than overshoot

that level. This implies that the price of durables slowly rises and thus the relative price

of durables does not rise that much. While a modest increase in the relative price

of durables still works to inhibit the consumption of durables, the gradual adjustment

in the price of durables boosts spending in the sector. This is why the non-separable

preferences might lead to an increase in the production of flexibly priced durables even

though the intertemporal elasticity of substitution for purchases of durables is high. On

the contrary, separable preferences have no forces that compensate for the rise in the

cost of production. Hence, the nominal wage increases substantially and the price of

durable goods overshoots its eventual level in the short run. As a result, the production

of durables significantly declines.

The possibility that durable goods have relatively flexible prices is empirically

that sticky wage helps to generate sectoral comovement. Another way suggested by Barksy et al. (2003,
2004 and 2007) is to consider the model with credit constraint. Monacelli (2006) confirms this.

4The finding here is closely related to a recent paper by Jaimovich and Rebelo (2008). In the
Real-Business-Cycle (RBC) literature, many authors document the standard RBC model’s inability to
generate sectoral comovement between the nondurable consumption sector and the investment sector in
response to contemporaneous productivity shocks and news shocks about productivity. Jaimovich and
Rebelo (2008) demonstrate that very low short-run labor-supply wealth effects are essential to generate
sectoral comovement.
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plausible. The evidence presented by Barsky et al. (2003, 2004 and 2007) seems con-

sistent with the notion that the prices of durable goods are much more flexible than

the prices of nondurabe goods. For example, housing prices are not set in advance and

the prices of new houses fall relative to other prices after a monetary contraction. Be-

sides these empirical findings, Barsky et al. (2003, 2004 and 2007) argue that there are

conceptual reasons to expect that the transaction price of many durables is effectively

flexible. Some durables (like housing) are relatively expensive on a per-unit basis. If

implicit or explicit menu costs have important fixed components, there is more incen-

tive to negotiate the price of these goods. Moreover, some durables require considerable

customization, which is often accompanied by price negotiations5.

The remainder of the paper is organized as follows. Section 2. presents a two-

sector sticky price model that includes nondurable and durable goods. Section 3. carries

out the theoretical investigation of the model. Section 4. presents precise functional forms

characterizing preferences and calibrates the model. Section 5. contains simulations of

the model. Section 6. concludes.

2. The Model

The model is populated by a constant number of identical, infinitely-lived households,

continua of firms in two sectors that respectively produce differentiated durable and non-

durable goods, perfectly competitive final goods firms in two sectors, and a government.

5Zbaracki et al. (2003) present evidence obtained “in the field” on negotiation between large business
customers and sales representatives of a large supplier of industrial durables. The evidence shows that
salesmen have considerable leeway to offer deals to customers who express dissatisfaction with the list
price.
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2.1. Households

The representative household derives utility from the consumption of nondurable and

from the service flow of durable goods, and incurs disutility from hours worked. Following

the literature, the service flow from durable is assumed to be proportional to the stock

and, without loss of generality, the coefficient of proportionality is normalized to 1. Let

Ct and Dt respectively denote the household’s nondurable consumption and the stock of

durables, and let Lt denote labor supply. Households maximize expected lifetime utility

as given by

U0 = E0

[ ∞∑
t=0

βtU(Ct, Dt, Lt)

]
(1)

where β ∈ (0, 1) is the subjective discount factor. The stock of durable evolves according

to

Dt = Xt + (1− δ)Dt−1 (2)

where δ ∈ (0, 1) is the depreciation rate and Xt denotes newly purchased durables.

The household enter period t with a stock of private one-period nominal bond

(Bt−1), a stock of nominal money balances (Mt−1). During the period, the household

receives wages, dividend paid by firms, a lump-sum transfer (Tt) from the government

and interest payments on bond holdings. These resources are used to purchase durable

and nondurable and to acquire assets to be carried over to next period. Then, the

household’s budget constraint (in nominal terms) is

Pc,tCt + Px,tXt + Bt + Mt ≤ WtLt + Πt + Tt + (1 + it−1)Bt−1 + Mt−1 (3)

where Px,t and Pc,t are the nominal prices of the durable and nondurable, Wt is the

nominal wage rate, Πt are profits returned to the consumer through dividends, and it is
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the nominal interest rate.

The first order conditions associated with the optimal choice of Ct, Lt and Xt are

γc,t

Pc,t

=
γx,t

Px,t

(4)

−UL(Ct, Dt, Lt) = γx,t
Wt

Px,t

= γc,t
Wt

Pc,t

(5)

where γc,t ≡ UC(Ct, Dt, Lt) denotes the marginal utility of nondurable consumption and

γx,t denotes the shadow value of durable consumption. γx,t can be written as the present

value of future marginal service flows from an additional unit of the durable at time t,

discounted by the subjective rate of time preference and the depreciation rate:

γx,t = MUD
t + β(1− δ)EtMUD

t+1 + β2(1− δ)2EtMUD
t+2 + ..... (6)

where MUD
t ≡ UD(Ct, Dt, Lt) denotes the marginal utility of the service flows from an

additional unit of the durable at time t.

As in Barsky et al. (2007), money demand is assumed to be proportional to

nominal purchases:

Mt = Pc,tCt + Px,tXt (7)

2.2. Firms

I assume the existence of a continuum of monopolistically competitive firms producing

differentiated intermediate goods in each sector. The latter are used as input by a

(perfectly competitive) firm producing a final good in each sector.
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2.2.1. Final goods firms

The final good in each sector is produced by a representative, perfectly competitive firm

with the CES (constant elasticity of substitution) technology:

Ct =

[∫ 1

0

ct(s)
ε−1

ε ds

] ε
ε−1

and Xt =

[∫ 1

0

xt(s)
ε−1

ε ds

] ε
ε−1

(8)

where ct(s) and xt(s) are the quantity of intermediate goods s used as input in each

sector. ε > 1 is the elasticity of substitution between different intermediate goods. As

ε →∞, intermediate goods become perfect substitution in the production of final good.

Cost minimization by the final good producer in each sector delivers the demand for the

intermediate goods

ct(s) =

(
pc,t(s)

Pc,t

)−ε

Ct and xt(s) =

(
pc,t(s)

Px,t

)−ε

Xt (9)

where the subscript c and x denote variables that are specific to the nondurable and

durable sector, respectively. pj,t(s) is the price of intermediate good s in sector j = c, x

and Pj,t is the aggregate price level in sector j = c, x. Finally, the zero-profit condition

implies that

Pj,t =

[∫ 1

0

pj,t(s)
1−εds

] 1
1−ε

, for j = c, x (10)

2.2.2. Intermediate goods firms

Intermediate good producers in each sector are monopolistically competitive. Each in-

termediate goods firm produces its differentiated goods using the following production
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function.

ct(s) = Alc,t(s) (11)

xt(s) = Alx,t(s) (12)

where A is a parameter representing the level of factor productivity and lj,t(s) is labor

in firms s in sector j = c, x at time t. It is assumed that labor can flow freely across

sectors. Thus, nominal marginal costs in either industry are simply MCt = Wt/A where

Wt is the nominal wage.

Intermediate goods firms are assumed to set nominal prices in a staggered fashion,

according to the stochastic time dependent rule proposed by Calvo (2003). Each firm in

sector j = c, x resets its price with the probability of 1− θj each period, independently

of the time elapsed since the last adjustment. Thus, for each period a measure 1 − θj

of firms reset their price, while a fraction θj firms keep their prices from the previous

period. An intermediate goods firm resetting its price in period t in sector j = c, x will

seek to maximize the present value of expected future real profits generated while that

price remains effective:

E0

[ ∞∑
t=0

βtθt
jγj,t

Πj,t

Pj,t

]
(13)

subject to the sequence of demand constraints, eq. (9). Here γj,t is the shadow value of

the good produced in sector j and Πj,t/Pj,t measures the real value of an intermediate

goods firm’s profit in sector j in period t. It is easy to show that the optimal reset price

in sector j = c, x, denoted as p∗j,t, is

p∗c,t =
εEt

∑∞
k=0 βkθk

c MCt+k(Pc,t+k)
ε−1γc,t+kCt+k

(ε− 1)Et

∑∞
k=0 βkθk

c (Pc,t+k)ε−1γc,t+kCt+k

(14)
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p∗x,t =
εEt

∑∞
k=0 βkθk

xMCt+k(Px,t+k)
ε−1γx,t+kXt+k

(ε− 1)Et

∑∞
k=0 βkθk

x(Px,t+k)ε−1γx,t+kXt+k

(15)

Finally, the equation describing the dynamics for the aggregate price level in

sector j = c, x, is given by Pj,t =
[
(1− θj)(p

∗
j,t)

1−ε + θjP
1−ε
j,t−1

]1/(1−ε)
.

2.3. Money Supply and Market Clearing

The government finances the transfers to households by printing additional money, so

its budget constraint is

Tt = Mt −Mt−1 (16)

As in Barsky et al. (2007), it is further assumed that that the money supply follows a

random walk.

Mt = Mt−1 + ξt (17)

where ξt is an independently and identically distributed (i.i.d) disturbance with zero

mean.

I construct real GDP Yt as Yt ≡ PcCt + PxXt where Pc and Px are steady state

prices for the nondurable and durable good. The GDP deflator is then nominal GDP

divided by real GDP.

Finally, the labor market equilibriums require

Lt = Lx,t + Lc,t (18)

where Lj,t =
∫

lj,t(s)ds is labor used in sector j = c, x.
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3. Inspecting the Nature of the Comovement Prob-

lem

In this section I demonstrate analytically that the behavior of a flexible price sector that

produces durable goods depends critically on whether preferences are separable between

nondurable consumption and labor.

To understand the reaction of the durable sector to an expansion in the money

suppply, note that when durable goods prices are flexible, the labor supply condition

(equation. (5)) becomes

−UL(Ct, Dt, Lx,t + Lc,t︸ ︷︷ ︸
Lt

) = γx,t
Wt

Px,t

=
γx,t

µ
A (19)

where the last equality is implied by the fact that the flexible price of durables is a

constant markup (µ) over its marginal cost: Px,t = µ (Wt/A).

Furthermore, Barsky et el. (2003, 2004 and 2007) show that the shadow values of

a long-lived durable (i.e., γx,t) remain roughly constant in response to monetary shocks.

This is because the stock-flow ratio is high so that even large changes in purchases will

have only minor effects on the total quantity of the durable. Modest fluctuations around

the steady state leave the stock of durables, and thus their shadow value, nearly constant

at cyclical frequencies. As a result, one can treat γx,t and Dt as constant. Dropping the

time script of Dt and γx,t in equation (19), we obtain

−UL(Ct, D, Lx,t + Lc,t︸ ︷︷ ︸
Lt

) =
γx

µ
A (20)

This equation shows that the nature of the comovement problem is closely related

to the sign of cross derivative −ULC . First, suppose that the preference is separable

between consumption and labor. In this case, the marginal disutility from labor is only

11
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a function of labor so that the cross derivative −ULC = 0. Thus, equation (20) becomes

−UL(Ct, D, Lt) = v(Lx,t + Lc,t︸ ︷︷ ︸
Lt

) =
γx

µ
A (21)

where v
′
> 0. This equation clearly shows that if the production of nondurables rises in

response to expansionary monetary policy, then the employment in the durable sector

falls in a model with separable preferences. Following a monetary expansion, an increase

in the production of nondurable goods due to sticky prices of nondurable goods raises

the cost of producing durables (i.e., an increase in v(·)). Because there are no forces

that can offset a rise in the cost of production, this definitely lowers the labor employed

in the durable goods sector and thus the production of durable goods falls.

However, things might be different in a model with non-separable preferences

with −ULC < 0, which indicates the complementarity between nondurable consump-

tion and labor. As long as −ULC < 0, equation (20) shows that increased nondurable

consumption shifts the labor supply curve out, counteracting the rise in the cost of pro-

ducing durables. Hence, the contraction of the flexibly priced durable sector might be

substantially mitigated. If this effect is strong enough, it could actually raise production

in the durable goods sector following a monetary expansion.

I now investigate how much of the complementarity is required to obtain sectoral

comovement. In order to derive the condition, it is useful to log-linearize the equation

(20) around a deterministic steady state. Define ηll ≡
(
−ULLL

−UL

) ∣∣∣
ss

> 0 as the own

elasticity of marginal disutility from labor and ηlc ≡
(
−ULCC

−UL

) ∣∣∣
ss

as the cross-elasticity

of marginal disutility from labor with respect to nondurable consumption, evaluated at

the steady state respectively. Let Sj be the steady state share of good j = c, x in GDP.

Using Ct = ALc,t, I write the log-linearized equation for (20) as
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ηllSxL̂x,t = (−ηlc − ηllSc)L̂c,t (22)

where a circumflex(“hat”) over a variable represents proportionate deviations of that

variable from its steady state. This equation confirms that unless labor supply and the

consumption of nondurables are complementary (i.e. ηlc < 0), it is impossible to obtain

setoral comovement of flexibly priced durables. Given ηlc < 0, the required strength of

the complementarity that raises the production of durables in response to a monetary

expansion is given by

−ηlc

ηll

> Sc (23)

This condition says that the higher the elasticity of marginal disutility from working, the

stronger complementarity is required to obtain sectoral comovement. As the marginal

disutility from working increases more rapidly, the increase in nondurable consumption

from a monetary expansion raises the cost of production more. Hence, it would require

a stronger complementarity to offset a higher cost of production.

4. Specification of Preferences and Calibration

4.1. Preferences

As the previous analytical discussion demonstrates, the cross-partial derivative, −ULC ,

plays an important role in shaping the reaction of the flexibly priced durables in a two-

sector sticky price model. I now consider three different momentary utility functions

- which have been extensively used in the business cycle literature - that differ from

each other in relation to the strength of the complementarity and the with-in period

separability between aggregate consumption index (Ct) and labor:

13
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U(Ct, Dt, Lt) =

(
1

1− 1
σ

)
C1− 1

σ
t − ϕ

L
1+ 1

η

t

1 + 1
η

(24)

U(Ct, Dt, Lt) =

(
1

1− 1
σ

) [
C(1−γ)

t (1− Lt)
γ
]1− 1

σ
, σ 6= 1 (25)

U(Ct, Dt, Lt) =

(
1

1− 1
σ

) [
Ct − φ

L
1+ 1

ν
t

1 + 1
ν

]1− 1
σ

(26)

where σ is the parameter that governs the intertemporal elasticity of substitution and its

inverse (1/σ) is the coefficient of risk aversion. For low values of σ, agents are unwilling

to substitute consumption over time. Ct is a CES aggregator of nondurable and durable

consumption and defined as

Ct ≡ z(Ct, Dt) =

(
ψcC

1− 1
ρ

t + ψdD
1− 1

ρ

t

) ρ
ρ−1

(27)

Equation (24) represents separable preferences used by Barsky et al. (2003, 2004

and 2007), which implies no complementarity between nondurable consumption and la-

bor (i.e.−ULC = 0). Equation (25) is the Cobb-Douglas preference. The restriction im-

posed on the intertemporal elasticity of substitution (σ 6= 1) ensures the non-separability

between nondurables consumption and labor. When 1
σ

> 1, the consumption of non-

durables and labor are complementary in this preference (i.e.,−ULC < 0)6. Note that

∂(−ULC)

∂(1/σ)
< 0, which implies that the complementarity is increasing with the coefficient

of risk aversion. The third class of utility functions (expression (26)) is the GHH pref-

erence. Among the three, the GHH preference gives the strongest complementarity

because −ULC < 0 independently of the degree of intertemporal substitution. This

feature is closely related to the property that the GHH preference assumes no wealth ef-

6Note that −ULD also takes the negative sign when 1/σ > 1. However, the complementarity between
the stock of durable and labor has little impact on the behavior of the model. It is because the stock of
durable changes so slightly following the monetary shock.
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fects on labor supply of the aggregate consumption index, Ct. While the Cobb-Douglas

preference with 1
σ

> 1 partially offsets negative wealth effects on labor supply of in-

creased nondurable consumption, the GHH preference induces a stronger complemen-

tarity that completely offsets these wealth effects. Finally, the complementarity between

nondurables and labor supply in the GHH preferences also increases with the coefficient

of risk aversion.

4.2. Calibration

This section describes the benchmark values used to compute the response of the econ-

omy to monetary shocks. I set the subjective discount factor β to 1.02−0.25, implying

a steady state annualized real interest rate of 2 percent. The durable has a quarterly

depreciation rate (δ) of 1.25 percent, which implies an annual rate of depreciation on

the durable equal to 5 percent. I set ε = 11 to generate a desired markup of 10 per-

cent, and ψc and ψd are set to give a steady-state nondurable share of 0.75 of GDP.

The parameters ϕ, γ and φ are chosen to match steady state L, which is about 20%

of the time available. I assume that ρ = 1 so that Ct = Cψc
t Dψd

t . A benchmark value

for the intertemportal elasticity of substitution (σ) is 0.5, implying that a benchmark

coefficient of risk aversion is 2. With separable and GHH preferences, the parameters η

and ν governing the elasticity of labor supply are set to 1.5, which is an intermediate

value used in the literature7. Finally, I assume that durable goods have perfectly flexible

prices (θx = 0) and nondurable goods prices are adjusted (on average) every two and

half quarters (θc = 0.6).

The parameters σ and ν are the most important in the quantitative analysis below

since they affect the ηlc and ηll. Some analysis of the sensitivity of the quantitative results

7The typical RBC model assumes that this elasticity is around 2 as in Prescott (1986). Recent work
by Kimball and Shapiro (2003) shows that it is about one.
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to the values of these parameters will be carried out.

5. Quantitative Analysis of the Model

In this section I assess the role of preferences in determining the response of flexibly priced

durables by numerically solving the parameterized version of the model. I proceed step-

by-step, first working with a version of the model with separable preferences and then

introducing two non-separable preferences. I compute the equilibrium path of a linear

approximation of the model in the neighborhood of its non-stochastic steady state. In

particular, I consider the response of the economy to a 1 percent permanent increase in

the money supply.

5.1. An Economy with Separable Preferences

Figure (1) displays the reaction of the model to the monetary shock in a model with

separable preferences (equation (24)). The model with separable preferences exhibits

the negative comovement of nondurables and flexibly priced durables. Nondurable con-

sumption rises by 0.88% but production of durables falls by 2.63% right after the mon-

etary expansion. In the aggregate, these offsetting movements leave total production

unchanged. Thus, money is essentially neutral at the aggregate level in a model with

separable preferences, even though the sticky price sector (i.e., nondurable sector) is 75

percent of GDP.

The underlying mechanisms are as follows. Increased production of nondurables

due to sticky nondurable prices raises the demand for labor and thus the nominal wage

rises. When preferences are separable, the nominal wage significantly overshoots before

converging to its new steady state level. It initially rises by about 2.1 percent, sub-

stantially larger than its eventual level (i.e., 1.0 percent increase). For producers in the
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flexibly priced durable goods sector, this substantial increase in the nominal wage is

merely an adverse cost shock. Hence, the price of durables also substantially overshoots

its eventual level in the short run and the relative price of durables also significantly

increases. These two forces work to inhibit the consumption of durables. As a result,

the production of durable goods significantly falls in response to a monetary expansion

in the model with separable preferences.

5.2. An Economy with Non-Separable Preferences: Cobb-Douglas

Preference

Figure (2) shows the response to the monetary shock in a model with the Cobb-Douglas

preference (equation (25)). Even though the model with the Cobb-Douglas preference

cannot generate sectoral comovement, it substantially reduces the contraction in pro-

duction of durables. While the production of durables falls by 2.63% in the model with

separable preferences, it only declines by 1.19% in the model with the Cobb-Douglas

preference. Due to a relatively small contraction in the production of durables, the

monetary shock has a significant impact on output in the model with the Cobb-Douglas

preference. GDP rises above trend by 0.3 percent immediately after the shock. Hence,

the neutrality result for aggregate production does not hold in the model with the Cobb-

Douglas preference.

The dramatic change in the reaction of the economy to the monetary shock stems

from the fact that nondurable consumption is complementary with labor supply in the

Cobb-Douglas preference (i.e., ηlc < 0). In contrast with the separable preferences,

the complementarity between nondurable consumption and labor supply mitigates an

increase in the cost of production. The reaction of the nominal wage clearly shows

this. An increase in the nominal wage is substantially subdued under the Cobb-Douglas

preference. While the nominal wage rises by 2.1% under the separable preferences, it
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only rises by 1.3% under the Cobb-Douglas preference. Hence, an increase in the relative

price of durables gets much smaller so that the contraction in production of durables is

significantly mitigated.

I next discuss the sensitivity of the results to the choice of parameters. The

value chosen for the intertemporal elasticity of substitution (σ) is a key ingredient in

determining the effects of monetary shock on durables. This is not surprising because

the Cobb-Douglas preference with σ = 1 essentially reduces to the separable preference.

To analyze how the reaction of durables changes with different values for σ, recall that

−ηlc/ηll needs to exceed the steady-state share of nondurables of GDP to obtain sectoral

comovement. Figure (3.A) shows how the adjusted degree of complementarity between

nondurables and labor supply (i.e., −ηlc/ηll) changes with different values for risk aver-

sion (1/σ). A higher value for risk aversion (i.e., a lower value for the intertemporal

elasticity of substitution) enhances the degree of complementarity . However, −ηlc/ηll

never reaches the values for the steady-state share of nondurables (0.75) within the range

of reasonable risk aversion values. As a result, it seems difficult to obtain sectoral co-

movement in a model with the Cobb-Douglas prferences. Figure (3.B) confirms this. It

shows the percent change in durable production right after the shock as the degree of

risk aversion is varied. A higher value for risk aversion mitigates the contraction in the

production of durables but never produces a positive reaction of durable production.

5.3. An Economy with Non-Separable Preferences: GHH Pref-

erence

Figure (4) portrays the response to the monetary shock in a model with the GHH pref-

erence (equation (26)). In contrast to the model with separable and Cobb-Douglas

preferences, the GHH preference produces sectoral comovement of nondurables and flex-

ibly priced durables. Durable production rises by 1.1% following the shock in the model
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with the GHH preference.

The behavior of the nominal wage sheds light on the source of the dramatic change

in the response of durable production. While the nominal wage overshoots its eventual

level in the model with the separable and Cobb-Douglas preferences, the nominal wage

in the model with the GHH preference behaves as if it inherited some nominal rigidity.

It rises by only 0.8 percent and then rises gradually to its new steady state level. This

sluggish response of the nominal wage is due to a stronger complementarity between

nondurables and labor supply. The sluggish adjustment of the nominal wage imparts

some nominal rigidity on durable prices even if firms in the durable sector set prices

freely. That is, the price of durables also slowly converges on its eventual level and an

increase in the relative price of durables shrinks. Therefore, while the extent to which

an increase in the relative price of durables inhibits the consumption of durables lessens,

households are now willing to increase their spending on durables because of the slow

adjustment of durable prices.

I now examine how the choice of parameter σ affects the reaction of the model. For

a fixed labor supply elasticity (ν), lower values for risk aversion make it more difficult

for the model to produce sectoral comovement. This is because the complementarity

between nondurables and labor is increasing with the degree of risk aversion. For this

reason, I consider lower values for risk aversion than a benchmark value of 2.0, keeping

the labor supply elasticity at a benchmark value (ν = 1.5). The solid line in Figure

(5) shows that the minimum value of the coefficient of risk aversion consistent with

sectoral comovement is only 0.8, well below the lower bound of its empirical estimates

(i.e., unit value). Hence, when the labor supply elasticity is 1.5, the model with the GHH

preference can produce sectoral comovement for all plausible values for the coefficient of

risk aversion.

Finally, I also consider changes in the labor supply elasticity (ν). As discussed

19

Journal of Economic Theory and Econometrics



in Section 3., a lower value for ν implies a higher value for ηll so that a higher value

for the coefficient of risk aversion (i.e., a higher value for −ηlc) is required to obtain

sectoral comovement. Hence, it might require an implausibly high value for risk aversion

to generate sectoral comovement when the labor supply elasticity takes its lower bound

from the literature (ν = 1). However, the circle line in Figure (5) shows that even when

ν = 1, the minimum value of the coefficient of risk aversion consistent with sectoral

comovement is still in the range of its empirical estimates. The coefficient of risk aversion

is only required to be greater than 1.2.

6. Conclusion

In the data, strong procyclical fluctuations in the production of durable goods are the

most prominent feature of the response to monetary shocks. Business and residential

investment rise sharply following a monetary expansion. This paper investigates the

role of preferences in matching this feature of the data in a sticky price model with

flexibly priced durables. The separability between nondurable consumption and labor

supply plays an important role in shaping the reaction of flexibly priced durables. When

preferences are separable between nondurable consumption and labor, the model ex-

hibits strongly counterfactual behavior. Flexibly priced durables contract substantially

following a monetary expansion.

However, two non-separable preferences considered in this paper significantly

change the behavior of the model. The reason is that the non-separable preferences indi-

cate the complementarity between nondurable consumption and labor supply, absent in

the separable preferences. While the Cobb-Douglas preference never produces sectoral

comovement, it substantially mitigates the contraction in production of flexibly priced

durables following a monetary expansion. On the other hand, the GHH preference in-
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duces a stronger complementarity so that it successfully generates sectoral comovement.

The production of durables actually rises in response to a monetary expansion in the

model with the GHH preference.
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Figure 1. Impulse Response Functions: Separable Preferences
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Figure 2. Impulse Response Functions: Separable vs. Cobb-Douglas (CD) Preferences
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Figure 3. Robustness to Changes in the Risk Aversion (1/σ): CD Preferences
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Figure 4. Impulse Response Functions: Separable, CD and GHH Preferences
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Figure 5. Robustness to Changes in the Risk Aversion (1/σ): GHH Preferences
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