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Abstract:

A particular challenge for the macroeconomic models is their inability to match the joint dy-

namics of employment, wage and output observed in the data. In this paper, we incorporate

labor-leisure externalities into a standard model, as supported both by recent empirical stud-

ies in labor economics as well as social psychology, where the marginal disutility of an extra

labor hour supplied decreases with the average work hours by the society. This generates a

social multiplier e¤ect which ampli�es the responses of employment and output to exogenous

shocks. Our model, consistent with the implications of both microeconomic and macroeco-

nomic studies for the elasticity of labor supply, o¤ers quantitative improvement over existing

studies in two dimensions in terms of matching the observed dynamics in the U.S. data in

the post World War II period: First, we get considerable improvements for the employment,

wage and output volatilities in response to technology and government expenditure shocks

compared to a model without social interactions. Second, we obtain a weak co-movement

between employment and average labor productivity, unlike the existing studies.
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1 Introduction

A particular challenge for the macroeconomic models is their inability to match the joint dynamics of

employment, wage and output observed in the data. Without a high degree of elasticity of labor supply

with respect to wages, compared to micro studies using individual data, the existing models are not

able to replicate the high variability of employment together with low variability in wages.1 Even with

higher degree of wage elasticity of labor supply compared to the �ndings in the microeconomic studies,

the business cycle models, such as real business cycle (RBC) models and the sticky price models used

for monetary policy analysis, have di¢ culties in matching the employment and output responses to

exogenous shocks. For example, the shocks to productivity or government spending generates smaller

degree of employment and output variations in a standard RBC model than the actual data, if we use wage

elasticity of labor supply consistent with either the microeconomic studies or the macroeconomic studies

which �nd higher elasticies than the microeconomic studies. In a similar manner, matching employment

and output responses to demand shocks in monetary models with sticky wages and prices requires a high

degree of labor supply elasticity. Without a high degree of labor supply elasticity, �rms�optimal prices

become quite sensitive to their marginal costs, as a result of which an expansionary monetary shock

does not create real e¤ects without assuming implausibly high degree of price stickiness.2 The fact that

these points remain to be one of the main weaknesses of models, which are frequently used for positive

questions and for policy analysis, makes it necessary to conduct a further research in this area.

The recent microeconomic evidence documenting the dependence of individuals�labor supply on the

labor supply decisions in the society and the social attitudes towards work creates a motivation for

us to consider the social externalities in labor supply as a mechanism that can amplify the response

of employment and output to an exogenous shock without resorting to an excessive degree of labor

supply elasticity for an individual. In particular, we seek to answer for the following question: Can a
1See King and Rebelo(1999) and Rebelo(2005).
2As an example, see Chari, Kehoe and MacGrattan (2000). For a discussion of how the baseline sticky price and wage

model can be modi�ed in a way to get higher employment and output responses for given stickiness and monetary policy

shocks, see Woodford (2003) and Christiano, Eichenbaum and Evans (2005).
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model allowing for social interactions in labor supply decisions provide better results in terms of the

joint dynamics of output, employment and wages for a given value of response of individual hours to

wages? In addressing this question, we use the standard RBC model, such as King and Rebelo (1999), as

our benchmark in order to compare our model with the one without social interactions in labor supply

decisions. Our main departure from a standard model involves a mechanism where the individuals will be

less reluctant to increase their labor supply during an expansion, i.e. the marginal disutility of supplying

an extra hours is smaller, if they also observe that the average employment in the society increases as

well.

Our main contribution is to show that one can get a considerable improvement in terms of matching

joint dynamics of employment, output and wages in the data, once the individual preferences are modi�ed

to incorporate the empirically supported mechanism suggesting that individuals may increase their labor

supply more with an increase in the average labor supply in the society. In particular, using the standard

RBC model as a baseline, we show that the response of employment and output generated by model

increases by 41 percent and 14 percent respectively, after allowing for an empirically plausible degree of

social interactions in the labor supply, whereas the volatility of wages generated by the model decreases

by 9.3 percent. This implies that the social interactions in labor supply are important for getting realistic

employment responses to changes in wages due to exogenous shocks without assuming high degree of

individuals� intertemporal elasticity of leisure. Finally, we show that this mechanism can generate a

weak correlation between employment and average labor productivity, as observed in the data, unlike the

existing studies in the literature.

Our mechanism also implies that the aggregate response of the employment to exogenous changes

in wages in the economy can be large, even when the individual�s employment response to variations

in his/her own wages, measured at the micro-level, is small. Therefore, the mechanism that we use

in our model can be viewed as a way that bridges the implications of the microeconomic studies and

macroeconomic studies for the elasticity of labor supply. While the microeconomic studies on individual

labor supply behavior indicate an elasticity in the neighborhood of 1-1.5 depending on individual char-
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acteristics, where the labor supply elasticity typically suggested by macroeconomic studies may be as

large as 4.3 Such a mismatch between the microeconomic and macroeconomic estimates about the wage

elasticity of labor supply has been regarded as a puzzle in the business cycle literature. However, the

mechanism used in our model implies that the aggregate employment response to wages may be large

even when the individuals�employment response to their own wages is small. In particular, our model

suggests that an exogenous change in wages on overall employment come through two channels. First one

is the individuals�employment response coming entirely from the individuals�own wage change. Second

one is the indirect e¤ect of changes in the wages in the economy on individuals�employment channelled

through the individual�s employment response to average employment in the economy. In this sense, our

mechanism has similar implications with recent empirical studies on the e¤ect of social interactions on

individual and aggregate economic outcomes. As our model suggests, one possible explanation for this

observation is that the estimates obtained with the aggregate data incorporates not only the individuals�

direct response to changes in wages due to a macroeconomic shock, but also the response of individuals to

changes in the average outcomes in the society following the same macroeconomic shock, which may arise

due to existence of factors such as social networks, conformity to social norms or positive externalities in

the leisure. From this perspective, the predictions of our model is consistent with the recently emerging

consensus that the labor supply elasticities observed with the micro data and macro data need not be

equal to other.4

Our approach is also in accordance with the social psychology literature as well as the literature on

e¤ects of social norms on economic decisions, which provide various explanations for the dependence of

individuals� employment status to the employment status of the others in the society.5 For example,

if working long hours is a social norm, the individuals may have to work longer hours to gain social

3See Pencavel (1986) and Kimmel and Kniesner (1998) for micro estimates.
4See Christiano, Trabandt and Walentin (2010). See also Glaeser, Sacerdote and Scheinkman (2003) and Alesina, Glaeser

and Sacerdote (2005) for the idea that the estimates for the employment e¤ects of changes in the wages may di¤er between

macroeconomic data and microeconomic data.
5See Elster (1989), Fryer and Payne (1986), Jackson and Warr (1987), Feather (1990), Platt and Kreitman (1990) and

Platt, Micciolo and Tansella (1992).
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approval. In a similar manner, an explanation based on framing, i.e. the selective in�uence of social

norms on individuals�perception of concepts, events and phrases, is that individuals may feel a higher

degree of discomfort due to their preference for higher leisure, if the employment in the society increases

following an expansion.6 Alternatively, following Stutzer and Lalive (2004), the unemployed people in

regions with stronger social norms for work have a more intensive job search and a higher job-�nding

rate than the unemployed individuals in the areas with weaker social norms for work. Finally, as the

�ndings of Clark (2003) for Great Britain suggests, the psychological negative impact of an individual�s

own unemployment can be lower in a case where the unemployment in the society increases.7 In terms

of the speci�cation, the mechanism that we use in our model are in the spirit of Brock and Durlauf

(2001a, 2001b) and Grodner and Kniesner (2006), who investigate the implications of social interactions

for individuals� labor supply decisions without analyzing how such interactions a¤ect business cycle

dynamics of employment, output and wages.

The dependence of individuals� labor supply on the hours worked by the society also has a strong

empirical support in the recent labor economics literature. The microeconomic studies on the e¤ects

of income taxes on employment suggest that the employment-leisure externalities from social reference

groups to the individuals may have important implications for the measured e¤ects of the wage or

the tax changes on the labor supply. For example, using instrumental variables to account for the joint

determination of the individuals�hours of work and the average hours worked by the social reference group,

recent studies such as Weinberg, Reagan and Yankow (2004) and Grodner and Kniesner (2009) indicate

that an extra hour worked by the social reference group of an individual may increase the individuals

total hours worked by a magnitude of 0.5-0.7 hours in United States depending on the demographic

characteristics of the individuals.
6See Lindbeck (1997) for a similar explanation for how social norms a¤ect individual�s employment decisions.
7Jackson and Warr (1987) �nds that unemployed individuals at regions with higher unemployment rates has better mental

health. At an extreme case, Platt and Kreitman (1990) and Platt, Micciolo and Tansella (1992), using data from Scotland

and Italy respectively, show that there are fewer number of suicides by unemployed in regions with higher unemployment

rates.
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The structure of the rest of the paper is as follows: The next section presents the baseline model in

which the dependence of individual�s hours worked on the hours worked by society generates a social

multiplier e¤ect. Section 3 presents quantitative results on how the employment and output responses

to technology and government shocks in our model compares with the predictions of the standard RBC

model. Section 4 presents the general assessment of our model as well as how it compares with similar

attempts in the literature to increase the elasticity of employment with respect to wages. Section 5

concludes.

2 Baseline Model

Our model is a basic neoclassical economy model, such as the one in King and Rebelo (1999), where

the representative �rm in the economy produces a �nal good with constant returns to technology. The

economy is populated with identical individuals, whose disutility from supplying labor also depends on

the average hours worked in the economy.

2.1 Preferences Accounting For Work-Leisure Externalities:

The representative household in the economy maximizes the present discounted total sum of lifetime

utility by choosing the optimal stream of consumption and leisure:

E0

1X
t=0

�tu(Ci;t; Li;t); � > 0 (1)

where � is the discount factor, Ci;t is the consumption and Li;t is the leisure consumed by individual

i. Our only deviation from the standard RBC model is that the individual�s preferences with respect

to leisure is modelled such that the marginal disutility of hours worked decreases with a higher level of

average hours worked by society, as in Grodner and Kniesner (2006):

U(Ci;t; Li;t) = log(Ci;t) +
�

1� � (n + b�N;tNi;t �Ni;t)
1�� (2)
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where Ni;t = 1� Li;t is the hours worked by the individual, �N;t is the average hours worked by the

representative agent�s social reference group and � and n are the parameters calibrated to match the

steady state ratio of work to total hours in the data. The parameter b is the key parameter in our model,

in that it governs the degree of social work-leisure externality to individual�s work-leisure decision. The

preferences represented by Equation (2) are commonly used in the labor economics and public economics

in order to capture the interdependent labor supply behavior of the agents in the economy.8 As an

explanation based on social psychology, one can think of such a utility function corresponding to a case

where the individuals have to work longer hours to gain social approval, if working long hours is a social

norm. The preferences used in standard business cycle models is a special case of the preferences used in

this study, corresponding to b = 0 and n = 1.

In order to make the point, suppose a case where wages of all individuals increase at the same amount

due to a common shock. Rearranging the �rst order conditions from individual�s optimization problem

with respect to consumption and leisure gives:

@Ni;t
@Wi;t

=
(n �Ni;t) + b�N tNi;t
Wi;t � b�N;tWi;t

(3)

Equation (4.a) suggests for the model with the work-leisure externalities that a higher degree of

dependence of individual�s labor supply to the average labor supply by the social reference group, i.e. a

higher value of b, generates a higher labor supply response to variations in the wages induced by shocks

to the economy:

@2Ni;t
@Wi;t@b

=
n�N;t

Wi;t(1� b�N;t)2
> 0 for 1 6= b�N;t (4.a)

One can note that Equation (4.b) suggests that the social interactions generates a channel, where

a common shock a¤ecting wages of individuals lead to an ampli�cation of the individuals�employment

8For example, see Grodner and Kniesner (2006) and Brock and Durlauf (2001 a, b).
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response beyond what would be observed as individual�s response to his/her own wages. Therefore,

according to our model, a low degree of individual response to variations in wages and a higher degree

aggregate response of employment to economy wide variations in the wages need not be inconsistent with

each other. Moreover, the dependence of individuals�labor supply decision to the average employment

in the society implies that, for a given value of b, the individuals�response to variations in the wages are

higher, when the average employment in the economy increases as well:

@2Ni;t
@Wi;t@�N;t

=
bn

Wi;t(1� b�N;t)2
> 0 for 1 6= b�N;t (4.b)

Finally, as can be expected, for the case of b = 0 as in the standard business cycle model, the changes in

the level of aggregate employment in the society have no impact on the response of individual employment

to the exogenous changes in the wages.

2.2 The Rest of the Model

The rest of the model is identical with the standard neoclassical model. In particular, the production

function of the representative �rm combines capital and labor, denoted by Kt and Nt with technology,

At; for producing the output, Yt, using a constant returns to scale function:

Yt = AtF (Kt; Nt) = AtK
1��
t N�

t (5)

where At is the exogenous technology process disturbed by productivity shocks, "t independently

distributed with N(0; �2"):

log(At) = � log(At�1) + "t (6)

The output produced in this economy is used for consumption and investment (It) purposes with the

following resource constraint:
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Yt = Ct + It (7)

Denoting the depreciation rate of the capital by �, Equation (8) represent the evolution of the capital

accumulation in the economy:

Kt+1 = (1� �)Kt + It (8)

After substituting the individual�s time constraint, i.e. Ni;t+Li;t = 1, into utility function and capital

accumulation into resource constraint, maximization of the utility function subject to resource constraint

yields the following �rst order conditions:

Nt : uN (Ct; Nt) = uC(Ct; Nt)�
Yt
Nt

(9)

Kt+1 : uC(Ct; Nt) = �uC(Ct+1; Nt+1)

�
(1� �) Yt+1

Kt+1
+ 1� �

�
(10)

Finally, Equation (11) characterizes the symmetric equilibrium where the hours worked by an indi-

vidual is equal to the average hours worked in the economy, which is a simpli�cation to keep the model

tractable:

Ni;t = �N t (11)

3 Quantitative Analysis

We evaluate the model�s dynamic properties by using the population moments of the variables obtained

from log-linearized equations around the deterministic steady state of the system. The �t of the model

will be based on the comparison between the moments of quarterly data for business cycle variations
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for 1947:1-1996:4, as in King and Rebelo (1999), and the moments generated by the model. For the

benchmark simulations, we use the following parameters and choose � to match the fraction of hours

worked to total time endowment in steady state level to 20 percent in line with King and Rebelo (1999):

Table 1: Parameter Values Used For Simulations

n � � � � � � ��

1 0.984 3.43 1 0.667 0.025 0.979 0.0072

The quantitative analysis in the proceeding sections presents two major improvements that our model

o¤ers over existing literature. First, we show that a higher degree of dependence of individual labor

supply on society improves the performance of the model in terms of matching the joint dynamics of

employment, output and wages, for a given value of �. In particular, compared to the standard models,

our model generates employment and output variations in response to technology and government shocks

that are more consistent with the U.S. data in the post-World War II period for empirically plausible

parameter values. Second, we show that our model can generate a weak correlation between employment

and average labor productivity, as the data suggests.

3.1 Technology Shocks

The Table 2 presents the simulation results using the parameter values presented in Table 1.9 The

Column (1) in Table 2 gives the moments of output (Y ), the average hours worked in the economy (�N ),

consumption (C), investment (I), wages (W ), real interest rate (R) and the total factor productivity

(A) obtained with Solow residuals using period between 1947:q1 and 1996:q4. The Column (2) and (3)

provides the predictions obtained with the standard RBC model and our model for the case of b = 0,

which are identical as can be expected.

The columns (4) and onwards show how models�predictions change as we allow for a higher degree

of spill-over from average hours worked to the individual�s level of hours worked. As b increases, we

9The only di¤erence from Table 1 is the value of � calibrated to match the steady state value of Nss = 0:2.
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observe that the predicted volatility in output, employment, wages, consumption, investment and real

interest rates gets closer to what is observed in the data. In particular, we observe that higher degree of

social interactions lead to an endogenous ampli�cation mechanism, where we obtain higher employment

and output responses for a given degree of technology shocks. Lower volatility of wages and higher

volatility of employment generated by our model also imply a higher aggregate labor supply elasticity

for a value of � as low as 1. Finally, for b = 0:65, which is in the range of estimates of empirical studies

such as Weinberg, Reagan and Yankow (2004) and Grodner and Kniesner (2009), the models�ability to

match output volatility increases by approximately 14 percent and to match employment volatility by

approximately 41 percent over the standard model. In addition, while the standard model generates a

value of 0.91 for the ratio of volatility of employment to volatility of wages, in comparison with 2.63 in

the data, the model with social interactions in labor supply o¤ers an improvement, as it generates a value

of 1.41.

Finally, Table 3 presents the simulation results for the case, where we allow the steady state ratio

of hours worked to total time endowment, i.e. Nss; to vary with di¤erent values for b. Due to the

positive spill over from the employment in the society toward the individuals�employment, we �nd that

steady state level of employment increases as the degree of social interaction increases, i.e. as b gets

higher. Similar to the case with Nss = 0:2, the simulation results indicate a higher degree of variation

of employment and output and a smaller degree of variations in wages in response to technology shocks,

suggesting an improvement in the �t of the model.

3.2 Adding Government Expenditure Shocks

In order to see whether the model would generate better dynamics with inclusion of extra shocks, we also

introduce government expenditure shocks.10 We assume that the evolution of the government spending,

10See Christiano and Eichenbaum (1992), Baxter and King (1993), Braun (1994) and McGrattan (1994) for how gov-

ernment expenditure shocks improve the standard model�s ability to replicate dynamics of consumption, hours worked and

output.
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Gt, is governed by:

log(Gt) = (1� �g) log(Gss) + �g log(Gt�1) + vt (12)

where �g is the persistence of the government spending shock, Gss is the steady state level of Gt and

vt is an random variable distributed with N(0; �2g): In line with previous studies, we assume that vt is

independent of technology shock. With the inclusion of government expenditure shocks, the new resource

constraint of the economy becomes:

Yt = Ct + It +Gt (13)

When incorporating the government expenditure shocks to our model, we closely follow Christiano

and Eichenbaum (1992). In particular, we assume that the individuals do not get utility from government

expenditure such that Gt is just a drain on economy. Government spending is �nanced via lump-sum

taxes. Therefore, any increase in government spending decreases the wealth of the household, and induces

them to work more, as the leisure is also a normal good. For the calibration, we keep the same parameters

in Table 1 and use �g = 0:96, �g = 0:021 and Gss=Yss = 0:22, as in Hansen and Wright (1992).

As Table 4 summarizes, as b gets higher, the volatility of employment and output increases. In

addition, the model with both shocks gives a higher volatility of employment compared to the model

with only the technology shocks. On the other hand, it is worth noting that model with both shocks give

a higher volatility of wages than the model with only technology shocks for all values of b. However, in

any case, the model with social interactions provides better match with the data in terms of the volatility

of employment relative to volatility of wages and volatility of output. Finally, as in the case of just

technology shocks, the results in Table 5 allowing for changes steady state level of hours worked with

di¤erent values of b suggests that the �t of the model in terms of joint dynamics of employment, output

and wages also improve with higher b.
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Another point that deserves to be mentioned is the correlation between employment (�h) and average

productivity of labor (Y=�h) gets closer to the data. In particular, the data suggests that the correlation

between �h and Y=�h is around between -0.14. In contrast with our baseline model with only the

technology shocks, where the correlation between output per average hours worked and average hours

worked is almost unity, we get 0.18 and 0.15 for values of b = 0:65 and b = 0:80 respectively. In other

words, higher degree of social interactions also leads to a reduction in the correlation between �h and

Y=�h. Moreover, these �gures constitute an improvement over alternative modeling approaches for labor

supply, such as Hansen and Wright (1992) model with indivisible labor where the economy is disturbed

by both government and technology shocks, which generates 0.49 for the correlation between �h and

Y=�h.

3.3 Response of Labor Supply to Wages

In this part we look at how employment and wage dynamics di¤er across models with and without social

interactions in employment, where both models are parametrized to have the same level of labor supply

elasticities. In the basic model without social interaction, we can derive the elasticity of labor supply for

a given level of consumptions as

F =
@ bN
@ bw =

1�N
N�

(14)

where bN is the percent deviation in labor, bw is the percent deviation in wages and N is the steady

state level of labor.

With the inclusion of social interactions, the new expression for the elasticity of labor supply becomes:

F =
@ bN
@ bw =

1�N(1� b�N )
N�(1� b�N )

(15)

which is identical with the expression in Equation (14) when b = 0: We can show that for positive

values of b and �N ; elasticity of labor supply with social interactions will be higher than the corresponding

value in the case with no social interactions: This is a crucial point for the model with social interactions,
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as such a model generates a larger volatility of employment, for a given level of exogenous shocks that

produce similar wage dynamics. When we compare the simulation results for the models with and without

the social interactions in labor supply for the same values of labor supply elasticities, we again observe an

improvement with the inclusion of social interactions in terms of matching the dynamics of employment,

output and wages. For example, considering the case with F = 4 as in the studies in macroeconomics

literature, the columns 2 and 3 in Table show that even for the same elasticity levels across models, the

model with social interactions �ts the data better in all dimensions.

A more interesting result emerges when we conduct the same exercise for the case with F = 1:5,

which correspond to the labor supply elasticities suggested by the studies in microeconomics literature.

As King and Rebelo (1999) notes, when the value of F is chosen in accordance with microeconomic

estimates, the standard model considerably loses its ability to match the output volatility and particularly

the employment volatility. For example, for b = 0 and F = 1:5, the volatility of output decreases from

1.39 to 1.23 and the volatility of employment decreases from 0.67 to 0.44, as shown in column 4 of Table

6. However, if include social interactions into the basic model, we can still generate sizable variations

in employment. With the same value of F = 1:5, the model with social interactions gives 1.34 for the

volatility of output and 0.60 for volatility of employment, which is close to the results with standard model

with F = 4 presented in column 2. In other words, even with small values of labor supply elasticities,

consistent with microeconomic estimates, our model can generate employment and output variations

comparable with macroeconomic studies, which parametrize the model in a way to get high labor supply

elasticities.

4 General Assessment of the Model With Labor Supply Exter-

nalities

As shown in the preceding sections, the inclusion of social interactions in the labor supply generates a

large endogenous ampli�cation for the employment and output responses to technology and government
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expenditure shocks. In particular, the volatility of employment increases more than the volatility of

output per capita, as the intensity of social interactions gets higher. While the relative volatility of the

employment in terms of volatility of output is almost 1 in the data, it is equal to 0.5 for the model with

social interactions and equal to 0.61 in the model with social interactions for b = 0:65.

There have been important attempts also in the early literature to increase the employment responses

for a given degree of variations in the wages. The most noticeable attempts are the seminal works by

Hansen (1985) and Rogerson (1988), where the labor e¤ort by individuals are indivisible and there are

�xed costs of supplying labor, as a result of which the adjustments in the labor market take place in

the extensive margin. In these models, the individuals�employment status is determined by a lottery

and the workers are involved in contracts, which insure the individuals against the unemployment risk.

Worth emphasizing, these models also produce a higher degree of volatility of employment and output

for a given degree of wage shocks than the standard models.

Our study can also be viewed as related with these models. As in these models, our model is also

capable of increasing the employment and output responses to a given size of exogenous shocks, as well

as increasing the elasticity of labor supply. However, besides being an extremely simple and tractable

extension to a standard business cycle model, our study deserves attention for two points compared

to the existing literature. First, our model generates an endogenous ampli�cation in employment and

output in response to technology and government expenditure shocks through a mechanism which has

found a �rm empirical support in recent microeconomic studies in labor economics.11 Identi�cation

of social interactions in labor supply is a growing literature in labor economics and their existence has

11The recent literature witnessed a debate about the employment e¤ects of technology shocks. The studies by Basu,

Fernald and Kimball (2006), Gali (1999) and Francis and Ramey (2005) argue that the hours worked fall in the short run

in response to a technology shock. These �ndings are challenged by Christiano, Eichenbaum, and Vigfusson (2004), Dedola

and Neri(2007) and Chari, Kehoe and McGrattan (2008), who show that the response of hours to technology shocks is

consistent with the predicitions of the standard business cycle model. In this paper, rather than addressing this empirical

question about the sources of employment �uctuations, we use the technology shocks and standard neoclassical model in

order to present in a simple way the role of social interactions as an endogenous ampli�cation mechanism for the response

of employment and output to exogenous shocks.
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recently found a strong support in the recent literature by a number of studies.12 Second, the quantitative

performance of our model deserves attention. For instance, for a parameter value of b in the neighborhood

of 0.65, which is supported by �ndings of Weinberg, Reagan and Yankow (2004) and Grodner and Kniesner

(2009), the volatility of output and employment, as well as the volatility of employment relative to output

generated by our model is at least as high as the model by Hansen (1985) or Hansen and Wright (1992).

When we add government shocks to the model, our model also shows a better performance regarding

comovements between output per capita and employment than existing models. In particular, as Tables

4 and 5 show, our model shows a very weak correlation between employment and output per capita, as

observed in the data, whereas the standard model by King and Rebelo (1999) or the indivisible labor

model by Hansen and Wright (1992) yield 0.90 and 0.49, respectively.

5 Conclusion

This paper presents a new endogenous ampli�cation mechanism for employment and output responses

to exogenous shocks resulting from the existence of social interactions in labor supply. In summary, by

using a simple and tractable extension with empirical support to the standard model, our analysis o¤ers

a signi�cant improvement over the existing models in terms of its quantitative performance regarding

joint dynamics of employment, output and wages. For empirically plausible degree of social interactions,

suggested by recent empirical studies in labor economics literature, we �nd that our model yields improve-

ments over existing models in terms of volatility of output, employment, wages as well as the volatility of

employment relative to output and wages. When we allow for both government expenditure shocks and

technology shocks, our model with social interactions in labor supply yields yet another improvement in

the sense that the correlation between output per capita and employment becomes fairly small, as in the

data.

One of the implications of our model with social interactions is that the overall response of an indi-
12See Blomquist(1993), Woittietz and Kapteyn(1998), Aronsson, Blomquist and Sacklen (1999), Clark (2003), Weinberg,

Reagan and Yankow (2004) and Grodner and Kniesner (2006, 2009).
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vidual�s employment to a wage shock is the sum of individual�s response to his/her own wages plus the

individual�s response to the changes in the employment in the society, which might have been an outcome

of the shock a¤ecting the wages of individuals. Therefore, the �ndings of our model are important also

for their consistency with the recently emerging consensus in the literature that the aggregate response

of employment to exogenous variations in the wages may be large, even when the employment response

to wages are measured to be much smaller at the microeconomic level. This mechanism can be viewed

as incorporating the idea of di¤erent degrees of employment responses to wages at aggregate level and

individual level, where the former can be regarded as the sum of individual�s response to the changes in

his/her own wages and to the changes in the average hours worked by the society.
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Table 2: 
The Models Predictions for Different Degrees of Dependence of Individual’s 

Labor Supply to Average Labor Supply in Society 
(Only Technology Shocks, Steady State Employment-Leisure Ratio Invariant to b) 

Standard Deviations 
           (1) (2)  (3)  (4)  (5)  (6) 

 
 

     

 

 
Data  

 

King-
Rebelo 
(1999)  

b=0  
θ = 3.43  

 

b=0.50  
θ = 3.90  

 

b=0.65  
θ = 4.00  

 

b=0.80  
θ = 4.20  

Y  1.81   1.39   1.39   1.52   1.58   1.66  
C  1.35   0.61   0.61   0.64   0.66   0.68  
I  5.30   4.71   4.71   5.23   5.48   5.80  
µN  1.79   0.68   0.68   0.87   0.96   1.08  
W  0.68   0.75   0.75   0.70   0.68   0.66  
R  0.30   0.058   0.058   0.063   0.066   0.069  
A  0.98   0.94   0.94   0.94   0.94   0.94  

First Order Autoregression Coefficient 
      
 

 
Data   

King-
Rebelo 
(1999)  

 
b=0  

θ = 3.43  
b=0.50  
θ = 3.90   

b=0.65  
θ = 4.00   

b=0.80  
θ = 4.20  

Y  0.84   0.72   0.72   0.72   0.72   0.72  
C  0.80   0.79   0.79   0.79   0.79   0.80  
I  0.87   0.71   0.71   0.71   0.71   0.70  
µN  0.88   0.71   0.71   0.70   0.70   0.70  
W  0.66   0.76   0.76   0.78   0.79   0.80  
R  0.60   0.71   0.71   0.71   0.70   0.70  
A  0.74   0.72   0.72   0.72   0.72   0.72  

Contemporaneous Correlations with Output 
      
 

 
Data   

King-
Rebelo 
(1999) 

 
b=0  

θ = 3.43    
b=0.50  
θ = 3.90   

b=0.65  
θ = 4.00   

b=0.80  
θ = 4.20  

Y  1.00   1.00   1.00   1.00   1.00   1.00  
C  0.88   0.94   0.94   0.94   0.93   0.93  
I  0.80   0.99   0.99   0.99   0.99   0.98  
µN  0.88   0.97   0.97   0.97   0.97   0.97  
W  0.12   0.98   0.97   0.95   0.94   0.92  
R  -0.35   0.96   0.96   0.96   0.95   0.95  
A  0.78   1.00   1.00   1.00   1.00   1.00  
µN,Y/µN  -0.14   0.90   0.89   0.86   0.83   0.80  

 
Notes: All variables, except for real interest rates, are in logs and have been detrended using HP 
filter with a smoothing parameter of 1600. Y: Output per capita, C: Consumption per capita,  I: 
Investment per capita, µN: Average hours worked, W: Hourly wage rate, R: Real interest rate, A: 
total factor productivity. b is the parameter in utility function that governs the degree of social 
work-leisure externality to individual's work-leisure decision. θ is the parameter in the utility 
function that enters the marginal rate of substitution between leisure and consumption 
multiplicatively and is used to determine the steady state level of hours Nss=0.20. 
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Table 3: 

The Models Predictions for Different Degrees of Dependence of Individual’s 
Labor Supply to Average Labor Supply in Society  

(Only Technology Shocks, Steady State Employment-Leisure Ratio Varying with b) 
Standard Deviations 

     (1) (2) (3)  (4)  (5)  (6) 
 
 

     

 

 
Data  

 

King-
Rebelo 
(1999)  

b=0 
Nss= 0.20 

 

b=0.50 
Nss=0.22 

 

b=0.65 
Nss=0.23 

 

b=0.80 
Nss=0.24 

Y  1.81   1.39   1.39   1.51   1.59   1.71  
C  1.35   0.61   0.61   0.64   0.66   0.70  
I  5.30   4.71   4.71   5.20   5.50   6.03  
µN  1.79   0.68   0.68   0.86   0.98   1.17  
W  0.68   0.75   0.75   0.71   0.68   0.64  
R  0.30   0.058   0.058   0.063   0.066   0.072  
A  0.98   0.94   0.94   0.94   0.94   0.94  

First Order Autoregression Coefficient 
      
 

 
Data   

King-
Rebelo 
(1999)  

 
b=0 

Nss= 0.20  
b=0.50 

Nss=0.22  
b=0.65 

Nss=0.23  
b=0.80 

Nss=0.24 

Y  0.84   0.72   0.72   0.72   0.72   0.72  
C  0.80   0.79   0.79   0.79   0.79   0.80  
I  0.87   0.71   0.71   0.71   0.71   0.70  
µN  0.88   0.71   0.71   0.71   0.70   0.70  
W  0.66   0.76   0.76   0.78  0.79   0.81  
R  0.60   0.71   0.71   0.71   0.70   0.70  
A  0.74   0.72   0.72   0.72   0.72   0.72  

Contemporaneous Correlations with Output 
      
 

 
Data   

King-
Rebelo 
(1999) 

 
b=0 

Nss= 0.20  
b=0.50 

Nss=0.22  
b=0.65 

Nss=0.23  
b=0.80 

Nss=0.24 

Y  1.00   1.00   1.00   1.00   1.00   1.00  
C  0.88   0.94   0.94   0.94   0.93   0.92  
I  0.80   0.99   0.99   0.99   0.99   0.98  
µN  0.88   0.97   0.97   0.97   0.97   0.97  
W  0.12   0.98   0.97   0.96   0.94   0.90  
R  -0.35   0.96   0.96   0.96   0.95   0.95  
A  0.78   1.00   1.00   1.00   1.00   1.00  
µN,Y/µN  -0.14   0.90   0.89   0.86   0.83   0.77  

 
Notes: All variables, except for real interest rates, are in logs and have been detrended using HP 
filter with a smoothing parameter of 1600. Y: Output per capita, C: Consumption per capita,  I: 
Investment per capita, µN: Average hours worked, W: Hourly wage rate, R: Real interest rate, A: 
total factor productivity. b is the parameter in utility function that governs the degree of social 
work-leisure externality to individual's work-leisure decision. θ is the parameter in the utility 
function that enters the marginal rate of substitution between leisure and consumption 
multiplicatively and is used to determine the steady state level of hours Nss. Value of θ=3.43 is 
kept constant in the above table. 
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Table 4: 
The Models Predictions for Different Degrees of Dependence of Individual’s 

Labor Supply to Average Labor Supply in Society  
(Both Technology and Government Exp. Shocks, Steady State Employment-Leisure Ratio Invariant to b) 

Standard Deviations 
            (1) (2)  (3)  (4)  (5) 

 
 

    

 

 
Data  

 

b=0  
θ = 4.62 

 

b=0.50  
θ = 5.28 

 

b=0.65  
θ = 5.55 

 

b=0.80  
θ = 5.80 

Y  1.81   1.28  1.40  1.45  1.52 
C  1.35   0.83  0.83  0.83  0.83 
I  5.30   4.00  4.42  4.63  4.90 
µN  1.79   0.75  0.95  1.04  1.16 
W  0.68   0.86  0.84  0.83  0.83 
R  0.30   0.054  0.059  0.061  0.064 
A  0.98   0.94  0.94  0.94  0.94 

First Order Autoregression Coefficient 
     
 

 
Data   

b=0  
θ = 4.62  

b=0.50  
θ = 5.28  

b=0.65  
θ = 5.55  

b=0.80  
θ = 5.80 

Y  0.84   0.72  0.72  0.72  0.72 
C  0.80   0.76  0.76  0.76  0.77 
I  0.87   0.71  0.71  0.71  0.70 
µN  0.88   0.71  0.71  0.71  0.71 
W  0.66   0.75  0.76  0.76  0.77 
R  0.60   0.71  0.71  0.70  0.70 
A  0.74   0.72  0.72  0.72  0.72 

Contemporaneous Correlations with Output 
     
 

 
Data   

b=0  
θ = 4.62  

b=0.50  
θ = 5.28  

b=0.65  
θ = 5.55  

b=0.80  
θ = 5.80 

Y  1.00   1.00  1.00  1.00  1.00 
C  0.88   0.68  0.68  0.68  0.68 
I  0.80   0.94  0.95  0.96  0.96 
µN  0.88   0.76  0.81  0.83  0.84 
W  0.12   0.82  0.75  0.71  0.66 
R  -0.35   0.96  0.96  0.96  0.96 
A  0.78   0.95  0.93  0.92  0.92 
µN,Y/µN  -0.14   0.26  0.21  0.18  0.15 

 
Notes: All variables, except for real interest rates, are in logs and have been detrended using 
HP filter with a smoothing parameter of 1600. Y: Output per capita, C: Consumption per 
capita,  I: Investment per capita, µN: Average hours worked, W: Hourly wage rate, R: Real 
interest rate, A: total factor productivity. b is the parameter in utility function that governs the 
degree of social work-leisure externality to individual's work-leisure decision. θ is the 
parameter in the utility function that enters the marginal rate of substitution between leisure 
and consumption multiplicatively and is used to determine the steady state level of hours 
Nss=0.20. The steady state ratio of government expenditures to output is chosen to be 0.22. 
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Table 5: 
The Models Predictions for Different Degrees of Dependence of Individual’s 

Labor Supply to Average Labor Supply in Society with  
(Both Technology and Government Exp. Shocks, Steady State Employment-Leisure Ratio Varying with b) 

Standard Deviations 
             (1) (2)  (3)  (4)  (5) 

 
 

    

 

 
Data  

 

b=0  
Nss = 0.25 

 

b=0.50  
Nss = 0.30 

 

b=0.65  
Nss = 0.32 

 

b=0.80  
Nss = 0.35 

Y  1.81   1.24  1.38  1.50  1.89 
C  1.35   0.83  0.83  0.83  0.87 
I  5.30   3.86  4.35  4.82  6.42 
µN  1.79   0.68  0.92  1.13  1.75 
W  0.68   0.86  0.84  0.83  0.83 
R  0.30   0.052  0.058  0.063  0.079 
A  0.98   0.94  0.94  0.94  0.94 

First Order Autoregression Coefficient 
     
 

 
Data   

b=0  
Nss = 0.25  

b=0.50  
Nss = 0.30  

b=0.65  
Nss = 0.32  

b=0.80  
Nss = 0.35 

Y  0.84   0.72  0.72  0.72  0.71 
C  0.80   0.76  0.76  0.77  0.78 
I  0.87   0.71  0.71  0.70  0.69 
µN  0.88   0.72  0.71  0.71  0.70 
W  0.66   0.75  0.76  0.77  0.80 
R  0.60   0.71  0.71  0.70  0.69 
A  0.74   0.72  0.72  0.72  0.72 

Contemporaneous Correlations with Output 
     
 

 
Data   

b=0  
Nss = 0.25  

b=0.50  
Nss = 0.30  

b=0.65  
Nss = 0.32  

b=0.80  
Nss = 0.35 

Y  1.00   1.00  1.00  1.00  1.00 
C  0.88   0.68  0.68  0.68  0.69 
I  0.80   0.94  0.95  0.96  0.97 
µN  0.88   0.74  0.80  0.84  0.90 
W  0.12   0.85  0.76  0.67  0.39 
R  -0.35   0.96  0.96  0.96  0.96 
A  0.78   0.95  0.94  0.92  0.88 
µN,Y/µN  -0.14   0.28  0.22  0.16  -0.06 

 
Notes: All variables, except for real interest rates, are in logs and have been detrended using 
HP filter with a smoothing parameter of 1600. Y: Output per capita, C: Consumption per 
capita,  I: Investment per capita, µN: Average hours worked, W: Hourly wage rate, R: Real 
interest rate, A: total factor productivity. b is the parameter in utility function that governs the 
degree of social work-leisure externality to individual's work-leisure decision. θ is the 
parameter in the utility function that enters the marginal rate of substitution between leisure 
and consumption multiplicatively and is used to determine the steady state level of hours Nss. 
Value of θ=3.43 is kept constant in the above table. The steady state ratio of government 
expenditures to output is chosen to be 0.22. 
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Table 6: 
The Models Predictions for Different Degrees of Dependence of Individual’s 
Labor Supply to Average Labor Supply in Society with Technology Shocks 

under different Labor Supply Elasticities   
 

Standard Deviations 
             (1) (2)  (3)  (4)  (5) 

 
 

    

 
 

Data   

F=4 
b=0 
η=1  
θ=3.43 

 

F=4 
b=0.80 
η=1.238   
θ=4.05 

 

F=1.5 
b=0 

η=2.667  
θ=2.39 

 

F=1.5 
b=0.80 
η=3.302   
θ=2.79 

Y  1.81   1.39   1.60  1.23  1.34 
C  1.35   0.61   0.67  0.56  0.59 
I  5.30   4.71   5.56  4.07  4.49 
µN  1.79   0.68   1.00  0.44  0.60 
W  0.68   0.75   0.68  0.81  0.77 
R  0.30   0.058   0.067  0.051  0.056 
A  0.98   0.94   0.94  0.94  0.94 

First Order Autoregression Coefficient 
     
  

Data  
 

F=4 
b=0 
η=1  
θ=3.43 

 
F=4 

b=0.80 
η=1.238   
θ=4.05 

 
F=1.5 
b=0 

η=2.667  
θ=2.39 

 
F=1.5 
b=0.80 
η=3.302   
θ=2.79 

Y  0.84   0.72   0.72  0.73  0.72 
C  0.80   0.79   0.79  0.78  0.79 
I  0.87   0.71   0.70  0.71  0.71 
µN  0.88   0.71   0.70  0.71  0.71 
W  0.66   0.76   0.79  0.75  0.75 
R  0.60   0.71   0.70  0.71  0.71 
A  0.74   0.72   0.72  0.72  0.72 

Contemporaneous Correlations with Output 
     
  

Data  
 

F=4 
b=0 
η=1  
θ=3.43 

 
F=4 

b=0.80 
η=1.238   
θ=4.05 

 
F=1.5 
b=0 

η=2.667  
θ=2.39 

 
F=1.5 
b=0.80 
η=3.302   
θ=2.79 

Y  1.00   1.00   1.00  1.00  1.00 
C  0.88   0.94   0.93  0.95  0.95 
I  0.80   0.99   0.99  0.99  0.99 
µN  0.88   0.97   0.97  0.97  0.97 
W  0.12   0.98   0.94  0.99  0.98 
R  -0.35   0.96   0.95  0.96  0.96 
A  0.78   1.00   1.00  1.00  1.00 
µN,Y/µN  -0.14   0.90   0.82  0.93  0.91 

 
Notes: All variables, except for real interest rates, are in logs and have been detrended using HP 
filter with a smoothing parameter of 1600. Y: Output per capita, C: Consumption per capita,  I: 
Investment per capita, µN: Average hours worked, W: Hourly wage rate, R: Real interest rate, A: 
total factor productivity. b is the parameter in utility function that governs the degree of social work-
leisure externality to individual's work-leisure decision. η is the parameter that determines disutility 
of labor in the utility function. F is the labor supply elasticity for a given consumption level. For a 
given value of parameter b, η is chosen to match the corresponding value of F. θ is the parameter in 
the utility function that enters the marginal rate of substitution between leisure and consumption 
multiplicatively and is used to determine the steady state level of hours Nss=0.20.  
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