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Introduction

In the course of the 1980's, high and persistent unemployment levels led governments to propose a reduction in working hours as a job creation policy.

Decisions of this type have frequently been taken in times of recession, despite the fact that findings from empirical and theoretical studies differ on the capacity and validity of this type of policy to deliver the desired objective. This paper will propose a modified version of a general equilibrium model, including various aspects which have been forgotten or given secondary consideration over time but which appear necessary in this analysis.

Firstly, the category of inactive person is incorporated into the characterisation of the labour market. To date, most theoretical models on trends and variation in employment and unemployment have confined themselves to establishing a dichotomy between the employed and the unemployed. In this case, inactivity is added for the simple reason that the behaviour of the inactive population in relation to economic cycles does not correspond to that of the unemployed population [START_REF] Tripier | Can the labor market search model explain the fluctuations of allocations of time?[END_REF]. [START_REF] Merz | Search in the labor market and the real business cycle[END_REF], one of the pioneers in the use of the category of inactivity, brings the inactive into focus by defining the variable of "search effort", such that the lower the level of effort, the higher the proportion of inactive people.

No theoretical studies on the policy of reducing the number of working hours take inactivity into account, despite this being a key aspect. More employment would not be, as is the case to date, synonymous of less unemployment if those Secondly, a reduction in working hours may induce changes in labour productivity. In the course of a working day, workers' productivity decreases as a result of tiredness; thus, substituting less productive working hours for new workers could trigger an overall increase in the productivity of a working day.

Furthermore, a time period referred to as "adjustment costs" is established.

This time period allows for the time required by each worker at the beginning of a working day to adapt to his/her job post, and may also be defined as the time required for the adjustment or start-up of machinery and computers, for checking that everything is correctly programmed, for assigning the work to be done, etc.

Thirdly, provision is made for the imbalance, or mismatch, between those looking for work and those offering work. This mismatch is brought about by the lack of comprehensive information on vacancies to be filled and/or the shortage of workers appropriately qualified to fill such vacancies in companies.

The most commonly used tool to reproduce any such market imbalance or mismatch is the aggregate matching function. This type of function began to appear in equilibrium models in the 1970's, though the idea underpinning these models with respect to market behaviour can be seen in previous studies. The validity of these and other economic functions lies in their empirical viability and their capacity to identify and grasp the consequences of market mismatches [START_REF] Petrongolo | Looking into the black box: survey of the matching function[END_REF].

However, this model-type has recently come into criticism on account of its inability to explain cyclical trends in unemployment, vacancies, trends and job Ullibarri), idoia@unavarra.es (I. Zabaleta). 4 reallocation rate [START_REF] Shimer | The Cyclical Behaviour of Equilibrium Unemployment and Vacancies[END_REF], as well as its shortcomings in reproducing the high volatility of some of these variables and the negative correlation between vacancies and unemployment [START_REF] Yashiv | Evaluating the performance of the search and matching model[END_REF] 1 .

This study recognises that these limitations are real. However, given that the objective of the study is not an in-depth analysis of the characterisation of these models, the study also makes full use of the advantages provided by the matching functions to study the consequences of a policy of reducing the number of working hours.

Some previous studies, such as [START_REF] Marimon | Employment and distributional effects of restricting working time[END_REF], [START_REF] Contensou | Job Destruction and Propagation of Shocks[END_REF] and [START_REF] Rocheteau | Working Time Regulation in a Search Economy with Worker Moral Hazard[END_REF], use matching functions to study the policy of reducing working hours, but differ in terms of their choice of reference economy, the specification of production and utility functions and the assumption of wage setting. Nevertheless, their conclusions coincide in their prediction of reduced production figures and expanded employment only under a series of very restrictive assumptions. This study differs from the previous studies in that it includes inactivity, decreasing productivity function in relation to the number of hours worked and not only analyses steady-state equilibrium but also the dynamics of the model. The analysis shows that the positive or negative effects of this policy on employment depend on the degree to which productivity increases as a result of the reduction in working hours, on whether adjustment costs are high or low and, of course, on the degree to which the inactive population are attracted by the idea of a shorter working day.

Section 2 of this paper defines the model and study methodology, section 3 deals with the calibration and origin of the numerical information cited, section 4

1 Yashiv (2007) develops a model which produces a better adjustment of data and a more realistic behaviour of macroeconomic variables. 

The model

The matching function

A Cobb-Douglas function with homogeneity of degree one can be supposed, such that:

χ χ - = 1 t t t B v m m
whereby t v represents the vacancy rate and t B the search rate, both in respect of the total population. Additionally, m represents efficiency of adjustment, also referred to as scale factor, χ the elasticity of contracts and t m represents the job reallocation rate. The subscript t indicates time. The chosen matching function has constant returns to scale, as that used by [START_REF] Blanchard | The Beveridge curve[END_REF] for data on the American economy and that used by [START_REF] Pissarides | Unemployment and vacancies in Britain[END_REF] for data on the United Kingdom.

On the basis of this function, labour market rigidity is expressed as:

t t t B v / = θ .
The probability of a job vacancy being occupied is the same as:

t t t v m q / =
and the probability of an unemployed person finding work is expressed as:

t t t q p θ = . F o r P e e r R e v i e w 6
Each period of time produces a particular job destruction rate ψ , such that work (expressed as n t ) in each period of time follows a dynamic process in line with the equation below:

t t t m n n + - = + ) 1 ( 1 ψ

Households

Following the proposal of [START_REF] Tripier | Can the labor market search model explain the fluctuations of allocations of time?[END_REF] an endogenous participation function is used. Thus, the utility function of any given representative household depends on consumption of the only available good in the economy t c and leisure t o . The members of the household, are divided up into three possible activity groups, i.e.

employed, unemployed and inactive.

The utility function is defined as:

) , , , (

t t t t t n B l c U U =
In this function, t l represents the inactive proportion of the household in relation to the total population, t B represents the unemployed and t n the employed. The size of the households is standardised as 1, such that:

t t t n B l + + = 1 .
Consumers are owners of the total work force, capital (k) and companies. They obtain resources (w t is the salary and r t is the capital return) which finance consumption (c t ) and investment (I t ), by hiring out those productive factors to companies and from their profits ( t π ). Furthermore, in each given period of time, consumers are faced with the decision to invest in capital, influenced in turn by 
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and supposing k t-1 and n 0 Analysis is conducted using two different specifications of the utility function, separable and non-separable, with a view to checking the degree of consistency or stability of the results. The non-separable function resembles the proposal put forward by [START_REF] Kydland | Time to build and aggregate fluctuations[END_REF]: As stated above, the economy is made up of identical consumers. Furthermore, a standardised population is supposed, such that if all players worked, n (proportion of workers) would take on the value 1 and total leisure would be equal to 1-h t .
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The separable utility function is derived from the labour hypothesis of [START_REF] Hornstein | Can a Matching Model Explain the Long-Run Increase in Canada's Unemployment Rate?[END_REF]:

η ϖ η ϖ η η η η t t n t B t t h n b B c U - - = ln where 0 , 0 > > n B ϖ ϖ y 1 > η .
2 That is to say, the individuals of all households are restricted in their possible working days. They either work the whole day or they don't, i.e. they cannot work odd hours or accumulate hours to make up a whole day if, for example, in a family of two individuals, each one works a half day [START_REF] Hansen | Indivisible labor and the business cycle[END_REF][START_REF] Rogerson | Indivisible labor, lotteries and equilibrium[END_REF] 

Companies

It is assumed that all companies are identical and competing in conditions of perfect competition. To produce the only good in the economy (Y t ), companies use a combination of capital and work, as defined in the following Cobb-Douglas function:

ϕ κ ϕ - - - = 1 1 ) ) ( ( s h n Ak Y t t t t
In this function, A represents technical progress and shows the position of the isoquant (technical progress only influencing A may be described in terms of a shift in the position of the isoquant). It is used to introduce technological shock.

The capital used is the capital stock of the economy at the beginning of each period, with no friction or adjustment costs involved in its incorporation.

Companies hire the capital they need from householders. Thus, the cost of capital is expressed as r t k t-1 .

Work is represented as the aggregate product of employment (n t ), a differenciable and strictly concave function of working hours: .

g(h)=(h-s) κ
Companies also decide on the number of vacancies, which will not be completely filled in each period of time. The probability of filling a vacancy is represented as t q . There are also a series of costs (job advertising, selection costs), referred to as d, derived from the existence of vacancies.

Thus, companies are faced with the following problem of maximisation:

{ } t t t t t t t t v k t v d k r h n w Y Max t t - - - = -1 , π subject to t t t t v q n n + - = + ) 1 ( 1 ψ
and supposing k t-1 and n 0

Planner's solution

As in real business cycle (RBC) models, the planner's solution is used. [START_REF] Hosios | On the efficiency of matching and related models of search and unemployment[END_REF], [START_REF] Merz | Search in the labor market and the real business cycle[END_REF] and Yashiv (2007) second, the companies needing to fill vacancies. A scenario in which many people are looking for work is convenient for companies, as they will therefore be in a better position to fill their vacancies. Conversely, this is detrimental for those looking for work as they face greater competition. The best scenario for those looking for work is for there to be many vacancies; for companies, however, such a scenario represents expensive labour and unfilled vacancies. Thus, salary functions will occur in which all these external factors are compensated, and it is then when competitive equilibrium and the planner's solution coincide. This paper will describe the simpler planner's situation.

The planner solves the problem of maximisation of the consumer subject to a global economic budgetary restriction, where both consumer and company restrictions are standardised. Additionally, the planner takes into account the laws of capital accumulation, the labour market dynamic and the matching function 4 .

The first order conditions derived from resolving the problem, having established the value of the multipliers, are as follows:
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A transversality condition must be imposed to avoid explosive solutions, thus ruling out the possibility of obtaining a corner solution:

[ ] 0 lim = + + ∞ c t t t u k E τ τ τ τ β (9)
Return on capital and on workers' salary/ hour is calculated by using a strategy of competitive equilibrium which mimic the same allocations of use and resources as the planner.

Calibration

Table 3.1 shows the value assigned to each parameter to reproduce the characteristics of the Spanish economy in the steady state. Whilst certain parameter values are taken from published studies, the rest are obtained through calibrating the model such that, in the steady state, the same values are obtained as in the real economy for structural variables (investment ratios on production, activity and unemployment rates, etc.). The calibration of the parameters of the most relevant functions is described in detail below. 4 For details of the numerical solution, please contact authors. 

Parameters of the utility function

The discount factor, one of the most frequently found, is assigned a value of 0.9891 from the work of [START_REF] Puch | Are there any special features in the Spanish business cycle?[END_REF] for the Spanish economy.

However, this practically coincides with the value used by [START_REF] Merz | Search in the labor market and the real business cycle[END_REF] For the separable function, elasticity with respect to work η and to unemployment is taken from [START_REF] Tripier | Can the labor market search model explain the fluctuations of allocations of time?[END_REF]. Dissatisfaction caused by unemployment and employment, B ϖ and n ϖ respectively, is calibrated in the model. Firstly, the problem with the non-separable function is resolved, and from thereon, for a given value of α , values for B ϖ and n ϖ are calculated such that the resultant values for the steady state and those of the approach with a nonseparable function are the same 6 . 5 The dated nature of the information used here, and the fact that it relates to other countries, is due to the impossibility of finding more adequate data in both time and geographical terms. 6 Values used by [START_REF] Tripier | Can the labor market search model explain the fluctuations of allocations of time?[END_REF] for the n ϖ and B ϖ parameters are 1.614 and 0.657 respectively.

A quantitatively significant difference is observed between the values used in this model and those given by the writer. This is attributable to the difference between the definition of these parameters in the model proposed in this study and that of [START_REF] Tripier | Can the labor market search model explain the fluctuations of allocations of time?[END_REF]: 

[ Insert here table 1 ]

The value for the cost incurred by employers in having job posts available d is taken from [START_REF] Tripier | Can the labor market search model explain the fluctuations of allocations of time?[END_REF]. This value is also similar to that of 0.213 obtained by [START_REF] Andrés | Price Rigidity and the Volatility of Vacancies and Unemployment[END_REF] 15 parameter ( ρ ). This is the same value as that used in the studies of [START_REF] Cole | Can the Mortensen-Pissarides matching model match the business-cycle facts?[END_REF][START_REF] Cole | Can the Mortensen-Pissarides matching model match the business-cycle facts?[END_REF][START_REF] Tripier | Can the labor market search model explain the fluctuations of allocations of time?[END_REF].

Parameters related to job creation and destruction

Studies on job destruction rate have been conducted for the Spanish economy, e.g. [START_REF] García | Las tasas de salida del empleo y el desempleo en España (1978-1993[END_REF], Dolado et al. (1997) and [START_REF] Antolín | Los flujos de trabajadores en el mercado de trabajo español[END_REF]. With respect to a value for the job destruction rate of the model, it was decided to assign that of 7 This writer simulates the economy for the United States.

8 [START_REF] García | Las tasas de salida del empleo y el desempleo en España (1978-1993[END_REF] assigns exit rates from employment ranging from around 3% to 12%, depending on workers' qualifications, age, etc. Dolado et al. (1997) give a reference value for job destruction of around 2-3% for SMEs (< 500 employees) in Spain, and of 9-10% for large size companies (> 500 employees).

9 With respect to the parameter χ , a Spanish study by [START_REF] Castillo | Employment Segmentation, Labour Mobility and Mismatch: Spain, 1987-1993[END_REF] assigns the value of 0.15, in contrast with other values assigned in studies for this same parameter by [START_REF] Burda | Gross worker and job flows in Europe[END_REF], within an interval of 0.5-0.7, [START_REF] Mortensen | Job Creation and Job Destruction in the Theory of Unemployment[END_REF], with a value of 0.5, etc. 

Results

Analysis of the predictions of the model with respect to a reduction of working hours reveals that the implications of such a policy are sensitive to the value of the parameterκ , which determines the productivity of working hours.

This has conditioned the presentation of the results of the study. Thus, after a brief analysis of the cyclical behaviour of this economy, results will be focused on an analysis of the policy of a reduction of working hours. This analysis will begin with an assessment of the effects on steady state values, together with the sensitivity analysis of these effects for different values of κ . Short-term effects will then be analysed through studying the dynamic of transition between those steady states corresponding to different values for the duration of the working day. In this case, results for different values of κ are also presented.

Finally, although two utility function specifications have been used (separable and non-separable), it has been observed that this difference has minimum effect on results. Thus, results are generally presented with reference to the nonseparable utility function, and specific comments will only be made with respect to the separable utility function when considered relevant.

Cyclical properties

To analyse the cyclical properties of this economy, 100 simulations have been conducted with 100 observations per simulation. For each simulation, calculation has been made of standard deviations and the correlations between resolved The following tables show sample averages of statistics on volatility and the correlations between relevant variables, those on which data are available through [START_REF] Puch | Are there any special features in the Spanish business cycle?[END_REF] for the Spanish economy and those of interest in other studies (Merz-1995, Tripier-2003, amongst others) on the labour market.

[ Insert here table 2 ] [ Insert here table 3 ]

The statistics shown in Tables 2 and3 are qualitatively similar to those observed for the Spanish economy, as described in [START_REF] Puch | Are there any special features in the Spanish business cycle?[END_REF], though certain differences can be observed on a quantitative basis. The cyclical properties of unemployment are not perfectly aligned to the behaviour observed in real economies. This defect of models of job creation and destruction has been documented in literature on the subject matter, amongst others by [START_REF] Tripier | Can the labor market search model explain the fluctuations of allocations of time?[END_REF].

In short, these results are similar to those obtained in other studies in which simple models of general equilibrium are developed, such as [START_REF] Puch | Are there any special features in the Spanish business cycle?[END_REF], [START_REF] Merz | Search in the labor market and the real business cycle[END_REF][START_REF] Tripier | Can the labor market search model explain the fluctuations of allocations of time?[END_REF].

Steady state

Appendix 1 shows percentage changes, for a collection of activity and labour market variables, produced in a steady state when working hours are reduced from 40 to 35 per week. These changes have been calculated for a set of values of the Hereinafter, the value of κ defined by this behavioural change will be referred to as the boundary value and represented as κ *. With the previously described calibration, the value of κ * is equal to 0.95 10 . The main results obtained in this analysis are outlined below.

Employment variation is dependent on the productivity of working hours. As the number of working hours decreases, employment always increases. However, the higher the productivity level of working hours and the greater the adjustment costs, the lower the growth rate (see Appendix 1, Figure 1).

Reducing the number of working hours increases or reduces capital, production and consumption, depending on the value assigned to productivityκ . If this value is below the boundary value κ *, the three values increase, and the lower the values of κ and/or the adjustment costs, the greater this increase will be. If the value exceeds the boundary value κ *, the opposite will occur. The point at which conclusions change is different for these three variables.

The unemployment rate decreases in response to a growth in employment, though this decrease flattens out as κ increases (and as growth in employment diminishes). From a certain point onwards unemployment begins to increase, despite the fact that employment continues to be created. This is attributable to a fraction of the inactive population becoming active, a part of which is not absorbed by the labour market.

The increase in the active population caused by the policy of a reduction of working hours shows a positive relation with κ . Firstly, as κ increases, available 10 For example, the value is inversely dependent on the value assigned to adjustment costs on working time. 19 leisure in the economy becomes greater (leisure is equal to 1-hn t -bB t ), so its marginal utility decreases. As leisure is more available, the time dedicated to looking for work becomes relatively cheaper, so the number of people looking for work will increase, as will activity.

Vacancies, which increase in any case, maintain an inverse relation with κ and with adjustment costs, which may be attributable to twin causes. On one hand, good expectations regarding employment may encourage companies to offer more jobs, though this attitude would abate as the growth in employment slows down.

On the other hand, though linked to the previous scenario, the more favourable situation in terms of consumption and production, when the value of κ is low, may provide the incentive for more resources to be assigned to offering vacant job posts.

Contracts follow the same pattern as vacancies, though not in such an intense manner. As can be seen in the graphs, the resultant curve for contracts is less steep, attributable to the fact that growth rates for search are increasing in κ .

Employment mimics behaviour of contracts.

Finally, the behaviour trend of unemployment and vacancies coincides with the predictions of the Beveridge 11 curve only for values of κ <κ *. [START_REF] Tripier | Can the labor market search model explain the fluctuations of allocations of time?[END_REF] observes a direct relation between these two variables when confronted with a positive production shock. Greater production not only brings about an increase in the offer of vacancies, but also in the active population. One part of this 11 One of the applications derived from these functions is that known as the Beveridge curve. This curve, obtained from aggregate information on unemployment stocks and vacancies, represents the relation between unemployment rates and vacancies in a steady state, a situation in which unemployment remains stable as its inflows and outflows are equal. The curve reflects the inverse relation between the vacancy rate and the unemployment rate, and is a useful tool for analysing the effects of structural changes on labour markets. Dolado and Gómez (1997) study the relation between unemployment and job vacancies in Spain, identifying factors which explain the dynamic of unemployment over the period 1977-94. The policy of a reduction of working hours always leads to increases in employment (see Appendix 2, Figures 2 and4).

The explanation behind this statement can be found in the increased productivity brought about by eliminating hours of low productivity and, especially, by replacing hours with workers. Capital, maintained at a constant level during the first period, is used more intensively, thus triggering an increase in interest rate which will level off in future periods in response to a subsequent increase of capital. More capital and employment both contribute to a boost in production and consumption. However, the level of capital goes down slightly in the second period before starting to rise again, as mentioned above. This reduction is due, as will be seen later, to companies putting vacancies on the market in the first period, the cost of which is covered at the expense of funds earmarked for investment or consumption (in this particular case, investment). As vacancies go down in the second period, and with them the funds assigned to them, capital begins its upward trend.

In the case of the separable production function, the initial moment when the interest rate, production and consumption all fall is slightly different. However, no significant differences are observed with respect to the steady state, so the permanence of the results can be confirmed.

The policy of a reduction of working hours causes an initial increase in unemployment and job vacancies.

The inclusion of the matching function and the distinction between active and inactive population enables information to be added. The reduction of working hours, as well as increasing the demand for work (vacancies are created in companies), also provokes an increase in the supply of labour, as shorter working days and improved expectations of finding work attract a larger proportion of the population which had, up to that moment, been inactive and now start looking for work, thus increasing the unemployment rate. It must be taken into account that The combination of vacancies and searches leads to an increase in contracts.

However, as the increase in contracts is not significant, the population will further intensify their search to keep contracts at a suitably high level, i.e. as matching technology leaves potential contracts uncovered (excess search and vacancies), the players, faced with radical change in working hours and a significant increase in the need for labour, exaggerate the variables of search and vacancies. In terms of possibilities for growth, searches are cheaper than vacancies, so the increase is considerably greater with respect to placement in the labour market 12 .

12 To ensure that transition from inactivity to activity, i.e. to search, entails certain delimitating costs, a new model was constructed in which the utility function was:

( ) ( ) ( ) γ ε α γ αγ - - - - = 1 1 , , , t t t t t t t t t e n h bB c e B n c U
The only new parameter of note is ε , representing the costs of transition from inactivity to activity. An inactive person who decides to join in the labour market faces costs of training, professional rehabilitation, etc. The longer that person has been inactive, the higher the costs. Additionally, time-related costs such as neglecting the family, hobbies, a change of lifestyle, etc. also come into the equation. A further restriction, reflecting more explicitly all the possible situations of transition between the active and inactive state, was added to the problem of the decision of the consumer:

( )[ ] ( ) t t t t t e n m B B + - + - - = + 1 3 2 1 1 1 ψ ψ ψ
The first term of the equation represents those who sought work in the previous period but who were not hired and who continue looking for work in the period t+1. Thus, the parameter 2 ψ is the percentage of people who pass from unemployed to inactivity group. After the initial period, searches, vacancies and contracts return to slightly higher levels than those of the original situation, whilst unemployment decreases to a level slightly lower than that of the starting point.

Finally, salary per hour increases as a result of the reduction in working hours, but not enough to compensate for the reduced number of working hours, so salary per working day will decrease. This result can be used to measure the welfare of households, which is clearly seen to diminish with a reduction of working hours.

Dynamic of transition supposing

* κ κ >
Many of the favourable conclusions drawn from the suppositions mentioned above, e.g. greater return on capital, greater capital, higher production and consumption levels, etc. are no longer valid when the value of productivity of working hours is modified. Others, such as higher levels of employment and participation in the labour market, remain valid (see Appendix 2, Figures 3 and5).

However, though the increase in employment is less pronounced, the increase in participation is not, so unemployment increases.

Production and consumption are destroyed, the unemployment rate grows and, as has been stated above, employment increases less when the value of κ is high.

Additionally, salary per hour diminishes in the long term due to increased labour supply.

The second term represents those who lost their job in the period t and are still looking for work in the following period. 3 ψ is the percentage of people who pass from employment to inactivity group.

However, the results obtained show no qualitative difference from those presented in this section, and are therefore not included. 25 increase in unemployment, accentuated in the case of a high level of productivity of working hours as this is when the creation of employment is at its lowest.

Analysis of short-term responses reveals useful forecast data on how to interpret the evidence of the effect of a reduction of working hours. Thus, although unemployment is reduced in the long-term after a reduction of working hours, it can be observed that it may increase initially before settling at lower values. Similarly, complex dynamic behaviour is also observed with respect to capital stock and consumption in certain specifications.

In short, productivity of working hours is a key factor when interpreting the effects of a reduction of working hours on the economy in general. Thus, results

reveal that any measures taken to reduce the number of working hours must take into consideration the productivity levels of working hours, to ensure that the consequences of such a policy are positive not only for employment but also in all other macroeconomic variables. 
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 12 Figure 1. Percentage changes in the face of a reduction of working hours for different values of κ with a non-separable utility function.

  are drawn from the inactive population, attracted, for example, by shorter working days.

  results of the study and section 5 addresses the conclusions drawn.

  δ ). Hours spent working are represented by h t . Finally, they are bound by the dynamic of employment. Thus, households are faced with the following problem of maximisation:

  consumption c t and leisure o t as arguments, where α is the proportion of time spent on obtaining income for consumption and (1-α ) is the proportion of time spent on leisure. The degree of relative aversion to risk is parameter b reflects time dedicated to looking for work. Work

  ensure a convex 2 set of consumption possibilities. The time available to each worker is standard and unitary, so leisure in the aggregate utility function can be expressed as: o t =1-h t n t -b t B 3 .

  (g´(h)>0 and g´´(h)<0, where productivity is represented by , in terms of working time, those adjustment costs attributable to adaptation to the work post and the adjustment or start-up of machinery.

  work in production technology resembles that used by[START_REF] Osuna | Implementing the 35 hour workweek by means of overtime taxation[END_REF], whereby productivity of working hours, represented as κ in our model, is a key element of analysis. These writers observe how a reduction of working hours, provoked in their case by overtime taxation, increases employment, but only at the expense of a decrease in production and productivity.Output elasticity in relation to capital and work corresponds to ϕ and ϕ -

  put forward a wage bargaining scenario, which reproduced the planner's solution in competitive equilibrium. The model brings to light two externalities; the first, those people looking for work, and the

  , Cotensou and Vranceanu (2000), Den Haan et al. (2000) etc.Quasi-elasticity (with respect to consumption) of the non-separable utility function, α , is calibrated in such a way as to reproduce, in a steady state, the inactivity rate of the Spanish economy for the period 2000-2003, obtained from the Labour Force Survey (LFS) of the Spanish Statistical Institute.Also with regard to the non-separable utility function, the time dedicated to looking for work, b, is established as 1 hour, in line with the studies of[START_REF] Layard | El paro. Los resultados macroeconómicos y el mercado de trabajo[END_REF] (with information relative to Great Britain for the period 1978-79) and[START_REF] Greenwood | The cyclical behaviour of job creation and job destruction: A sectoral model[END_REF] (data from the United States for the year 1979) 5 .

  Parameters of the production functionElasticity of capital is calibrated within the model in such a way as to reproduce the proportions of consumption and capital of the Spanish economy[START_REF] Puch | Are there any special features in the Spanish business cycle?[END_REF]. The value derived is similar to that of 0.4 used by[START_REF] Andrés | Price Rigidity and the Volatility of Vacancies and Unemployment[END_REF] in their study of price rigidity and the volatility of vacancies and unemployment in matching models. Other writers such as[START_REF] Merz | Search in the labor market and the real business cycle[END_REF] and Den Haan et al. (2000) assign a value of 0.36, whilst Tripier (2003) establishes a value of 0.35. A common parameter is that of capital depreciation, for which the value of 0.022 used by Merz (1995) has been established. In their study with a search model, Mortensen and Pissarides (1994) use a value of 0.01, whilst Den Haan et al. (2000) uses 0.025 and Tripier (2003) uses 0.015.

  Tripier 7 (2003), established at ψ =0.063 and very close to the average of those assigned by Spanish writers 8 .Additionally, the activity and unemployment rates (53.87% and 11.77%, respectively) correspond to the average value of these rates for the Spanish economy for the period 2000-2003. Both the elasticity of the job reallocation rate with respect to unemployment and vacancies, standing at χ and (1-χ ) respectively 9 , and m are calibrated in the model to reproduce the unemployment rate.For hiring costs d, the model uses the value of 0.242 established by[START_REF] Tripier | Can the labor market search model explain the fluctuations of allocations of time?[END_REF], which coincides with that of 0.25 used in the studies of[START_REF] Contensou | Job Destruction and Propagation of Shocks[END_REF] and 0.203 used by Den[START_REF] Contensou | Job Destruction and Propagation of Shocks[END_REF].

  established on the basis of that information, such as production (Y) and investment (I).

  the interval [0.6;1]. In some cases, the responses of the variables to the reduction of working time change sign (from positive to negative).

  , so more vacancies coincide with more unemployment. This is so when κ > κ *.4.3. Transition dynamicAnalysis of the transition dynamic between two steady states is used to discuss the short-term effects of the reduction in working hours. This is done on the basis of long-term equilibrium values for a 40-hour working week and allowing the model to evolve dynamically with no productivity shocks. A change in the value of the working week is introduced in the sixth period, from 40 to 35 hours, allowing the model once again to evolve towards the new steady state value. As in the previous analysis, the effects of the policy of a reduction of working hours on the variables of activity and the labour market are crucially depend on the value assigned to κ , so this analysis is conducted for two different calibrations of this parameter, i.e. one below and one above the boundary value established in the previous section.4.3.1. Dynamic of transition supposing* κ κ <

  working hours produces an increase in capital, production and consumption.

  not provide for automatic entry into work; all players must go through the search period first.If working time is reduced, vacancies open up in companies due to the increase in labour they require in the following period. The growth in the number of vacancies is inferior to the growth in searches, as the former have an assigned cost.

te

  , the % of people entering the labour market for the first time in search of work, would be another parameter.

  how, with certain modifications to a standard real business cycle (RBC) model, and with certain qualified responses in the short and long term, a policy of reduction in the number of working hours can have positive effects on activity and employment. The modifications required to bring about these results include the specification of the working day, the existence of the creation and destruction of employment and a differentiation between inactivity and unemployment. The long-term response to a reduction in working hours essentially depends on the value assigned to the productivity of working hours and adjustment costs. In the case of capital, production, consumption and salary per hour, positive and negative responses are observed. Those variables increase with low productivity and viceversa.Employment, vacancies and contracts always show a positive variation, though the lower the value of productivity of working time and adjustment costs, the greater this increase will be.Labour supply would increase as a result of reducing the number of working hours, as part of the inactive population would decide to become active on account of working days being shorter and greater expectations of finding employment. Besides that, the reduction in salary per day and the consequent decline in household income also would increase labour supply. This leads to an

Table 1 :

 1 Calibration of the structural parameters

	0.34
	0.33
	0.32
	0.31
	3

Table 4

 4 Standard deviation of innovation in productivity has been calibrated to reproduce variance in production as proposed by[START_REF] Puch | Are there any special features in the Spanish business cycle?[END_REF], established as 1.46%. All other values of the second column correspond to volatility ratios of the different variables on production. All series have been transformed logarithmically and filtered by Hodrick and Prescott's proposal for quarterly data.

		.1: Non-separable utility function				
		Volatility Y(t-3) Y(t-2) Y(t-1) Y(t)	Y(t+1) Y(t+2) Y(t+3)
	Y	1.46%				1.00	0.80	0.49	0.26
	c	0.33	0.43	0.60	0.81	0.95	0.71	0.36	0.11
	I	2.63	0.22	0.46	0.81	0.99	0.79	0.50	0.29
	n	0.61	0.27	0.53	0.92	0.86	0.57	0.36	0.20
	Y/n	0.57	0.17	0.29	0.42	0.84	0.79	0.47	0.25
	u	7.50	-0.24	-0.32	-0.46	0.06	0.32	0.23	0.18

Table 3 :

 3 Separable utility function

		Volatility Y(t-3) Y(t-2) Y(t-1) Y(t)	Y(t+1) Y(t+2) Y(t+3)
	Y	1.46%				1.00	0.79	0.54	0.31
	c	0.28	0.49	0.62	0.76	0.91	0.64	0.34	0.09
	I	2.75	0.28	0.53	0.80	0.99	0.80	0.57	0.35
	n	0.50	0.53	0.81	0.98	0.81	0.58	0.37	0.19
	Y/n 0.66	0.08	0.22	0.46	0.90	0.76	0.55	0.34
	u	3.41	-0.49	-0.51	-0.34	0.28	0.37	0.36	0.32

  ). Lt -H Nt )N t +H Pt P t +( H Lt -H Pt )P t +H Lt S t = H Lt L t Leisure is defined as: ( H Lt -H Nt )N t +( H Lt -H Pt )P t +H Lt S t = H Lt L t -H Nt N t -H Pt P t Dividing by H Lt L t leisure is obtained in the same way as h t , n t , b and B t are defined in this study:

	Here, η is the elasticity of employment and search, B ϖ reflects a loss of
	satisfaction due to looking for work and n ϖ , on the other hand, represents
	dissatisfaction from working.
		F o r	
							P
									e
										e r
										R
										e
										v i e
										w
	3 Definitions:									
	H Nt : Hours worked by the employed
	H Pt : Hours spent by the unemployed on looking for work
	H Lt : Total hours available			
	N t : Employed								
	P t : Unemployed.							
	S t : Inactive people							
	Total population: L t = N t +P t +S t	
	H Nt N t +( H Leisure ≡ 1-	H H	Lt Nt	L N	t t	-	H H	Lt Pt	t t P L	≡ 1-h t n t -bB t
										9
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