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Abstract
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economies; and second, to analyze the links that might exist between shocks. Using a rational
expectations model and assuming that markets are controlled by insiders, we examine the link
between structural shocks, labour market variables and exchange rate by theoretically and
numerically solving a dynamic stochastic model. We perform parametrization and simulation

for Barbados, Jamaica and Trinidad and Tobago.
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1 Introduction

Using a rational expectations model d la Blanchard and Summers (1986) and assuming that
the labour market is controlled by insiders, this paper measures theoretically and empirically
the persistence of unemployment due to various structural shocks in the context of small open
economies under two different exchange rate regimes and also attemps to capture the links
that potentially exist between structural shocks.

As pointed out by many authors, at the outset, two contrasting phenomena need to be
signaled. Indeed, on the one hand, there is the rapidly adjusting labour market to disturbances
or shocks noted in many Asian economies such as Hong Kong, Taiwan and the Republic of
Korea. On the other hand, there is the relative slowness with which labour market seems
to adjust to disturbances or shocks in emerging economies such as the Caribbean, the Latin
American economies and some European economies.

The low performance of labour market in the latter economies due mainly to constraints
generated by the openness of countries and their limited economies of scale, is an issue that
needs to be dealt with to the extent that labour market rigidity is in general an impediment
to economic growth. Put differently, the importance of this paper lies in the fact that in many
economies a well behaved labour market is key to boosting or at the very least maintaining
economic growth and achieving economic integration into the global market.

The analysis of the role of microeconomic rigidities on labour market distortions is not
new in the labour literature. Indeed, distortions due mainly to persistence or hysteresis have
been analyzed and found originating from the relationship between employment and insider
status (see Lindbeck and Snower, 1986). For recall, labour markets are basically supposed to
be controlled by insider trade unions or insiders'. In a dynamic perspective, adverse shocks
that contribute to reduced labour demand change the number of insiders, lower the next
periods employment target and affect the nominal wage rate. In other words, membership
considerations go a long way in explaining the dependence of unemployment on insider power.
The argument that the distortions in the labour market coming from wage setting where a
trade union selects an employment target that consists only of current union membership
has been provided as one explanation to the persistence of unemployment in industrialized

countries (see, for example, Blanchard and Summers, 1986; Lockwood and Philippopoulos,

!The insiders are workers who have some connection with the firm at the time of the bargaining, and whose
interests are therefore taken into account in the contract. (see Romer, 2001, 436-437).



1994; Blanchard and Wolfers, 2000).

The paper contributes to the literature in two ways. First, it extends the analysis of
the sources of the persistence of unemployment to new emerging countries, precisely the
Caribbean Countries (Barbados, Jamaica and Trinidad and Tobago). Second, acknowledging
that the emerging small open economies may be seriously affected by their openness, the
paper makes the case for introducing foreign shocks in the dynamic model of unemployment.
Precisely, contrary to authors such as Blanchard and Summers (1986), besides from ”domes-
tic” shocks we analyze theoretically and empirically the role of foreign shocks in explaining
the labour market dynamics. Naturally, we distinguish between two exchange rate regimes:
fixed and flexible.

The remainder of the paper is organized as follows. Section 2 discusses the basic framework
underlying the stochastic open economy. Section 3 develops the extended model based on a
New Keynesian macroeconomic model, which focuses on the effect of international business
cycles on labour market dynamics. Section 4 calibrates the model for Caribbean economies

(Barbados, Jamaica and Trinidad and Tobago). Section 5 concludes the paper.

2 Labour Market in The Caribbean : Some Stylised Facts

The Caribbean region is at the same time homogeneous and diverse. This note centers on
the characteristics of the labour market in the English-speaking region; precisely, Barbados,
Jamaica and Trinidad and Tobago. The note follows closely Downes (2009).

At the outset, it is worth point out with Downes (2009, p.13) that ”The labour market
in the Caribbean has seen significant changes over the past decades in response to both
demographic and production changes”. Precisely, on the supply side, the labour force growth
has been low as a result of a very low population growth. Concretely, the three countries of
interest registered for the period 2000-2006 a population growth of 0.36, 0.52 and 0.36 percent
in Barbados, Jamaica and Trinidad and Tobago, respectively, which translated into a stagnant
growth of labor force participation rate of -0.6 for Barbados, -0.6 percent for Jamaica and 2.7
percent for Trinidad and Tobago. A direct consequence of this state of affairs is the emergence
of ageing population. Noteworthy, female labour participation has gained ground compared
to male’s. Despite that, male rate participation is still higher than that of females. The labour
force has been improving in terms of education attainment as time passes. Indeed, there is

an increase in the educational attainment of those entering the labour force with universal



primary level education and high enrolment rates at the secondary level. The tertiary level
attainment is less than the lower levels. For example, in 2000, only between 5 to 13 percent
of the LF has attained the tertiary level. Noteworthy the strive in professional activities as a
result in the educational level attainment.

On the demand side, the image of the Caribbean with sugar plantations all over the places
has given place to a Caribbean where services are booming. That is, there has been a no-
ticeable shift from agricultural activities to services production. For example, in Barbados
the services occupied 80.8 percent of total employment in 2006 compared to 78.6 per cent
in 2000, in Jamaica it reached 64.8 percent in 2006 compared to 56 percent in 2000 , and
in Trinidad it amounted to 65 percent in 2006 compared to 56.9 per cent in 2000. ” The
agricultural sector has regressed to about 5 percent of labor force employed in each coun-
try.” Other characteristics uncovered on the demand side include increase in the number of
self-employed persons, increase in small and micro-enterprises, a significant presence of the
informal sector and a rather insignificant growth of the formal sector employment. On the
institutional side, it is worth pointing out the gradual decrease in unionization of the work
force despite the strength of unions in some key sectors of the economy (ports, public service,
utilities, see Downes, 2009, 13 ). The number of people employed is on the rise up to recently
and so is the employment rate at least in Jamaica and Trinidad and Tobago. Up to recently,
unemployment rate has been on the decline. In Barbados, it went from 11.4 percent in 2000
to 9.8 percent in 2006, in Jamaica it fell from 15.6 percent to 10.3 percent during the same
period and in Trinidad and Tobago it went from 12.1 percent to 6.2 percent. Nevertheless,
unemployment is still high for females compared to males and young persons(15-24 years of
age). No firm lesson can be drown for the wage level except that the nominal wage has been
on the rise and that the level reached is the result of bargaining process with unions and/or
labor legislation. The minimum wage scheme is an example of labor legislation used in many

Caribbean countries.

3 The Basic model

We consider an augmented insider-outsider model with open-economy and stochastic process
considerations. The firm maximizes its profits with respect to the labor demand taking the

unions wage level as given.



3.1 Aggregate supply and labour demand relations

Let us consider an economy which is endowed with only one sector in which firms produce a
consumer good denoted Y; with a Cobb-Douglas technology Y; = A;LY, where a € [0, 1], L;
and A; are employment level and technology level, respectively, and ¢ stand for time index.

The technology level is precisely captured by:
A = A 1GE;. (1)

Equation (1), allows to derive the technology level in terms of the deviations from steady

state as follows:2
ay =a—1+9g+e€, (2)

where, g is the technical progress and € is an i.i.d random variable satisfying F [¢f] = 0 and
a constant variance. The exogenous disturbance can be thought as a domestic supply shock.
As firms are price-takers, real wage is equal to marginal product of labour. Labour demand is

obtained in terms of deviations from steady state as follows (see appendix A1l for derivation):

~ 1 . =N =N ~ . =N =

i (@ =P —ar) & b =—=6(w0 —p—a), (3)
where ”d” stands for demand, 6 = (1 — oz)fl, Dy is price in deviation from the steady state.
As expected, labour demand is a decreasing function in real wage. Nominal wage is set by
minimizing a 1-period loss function?:

o~ 2
min O = 2By (zf - et*) . (4)
Zd 2

2The basic rule followed for linear approximation is:

"L (OU(X,) Tit — T4
B §:0< Oz )( ; )x“

where X; = (Z1t, ..., Tnt). As ¥(X) = 0, the previous relation becomes:

n

(8‘l’ Xt ) (xit *-’Ei) ~
~ E xT; Tit.
0wy x5

i=

where Z;: is the percentage deviations from steady state.
3In the rest of the paper, we shall use the notation E,, .. for the expectations’ framed for the period
t 4 ¢, on the basis of information available at time ¢ + k, k being positive or negative.



Equation (4) indicates that insiders accept any wage in order to maintain their status* given

¢;. The latter is formed according to the following law :
ﬁ: = ’Yggl—l + (1 - 7) Z Y E [07 1] ) (5)

where ¢, is the constant labor force and 7 is the proportion of insiders or the measure of
insider power in wage setting and (1 — «y) represents the proportion of outsiders. We assume
that at each point in time Zf =1, Equation (5) indicates that at each point in time the
union’s targeted rate of employment is a weighted sum of the past labor demand and labor
force. Thus if v = 1 the labor market exhibits an hysteresis phenomenon, that is, shocks are
long lasting. On the contrary, if v = 0 union’s policy is independent of history and so shocks

are not persistence. The first order condition yields:

B (B - 6) =o. (6)
Using (2), (3) and (5) in (6) helps derive the nominal wage setting:
_ ~ A =~ -~
Wy = Ey1pr + a1+ g — %@l—l - Tfu- (7)

Equation (7) expresses the dependence of the nominal wage w; on expected price level, tech-
nology level, employment level and labour force. In order to find a solution we need to
compute change in nominal wage. Solving (3) for a;—; and substituting into (7) and solving

for Aw;, we obtain:

N N 1-— -
AWy = Ey_1Apy + g — (ﬂ) U1, (8)

where @;_1 is the lagged unemployment rate defined as u; = ¢; — EAt

Putting (2) and (7) into (3) and (7) yields the labor demand:

~

04 =5 (Apy — Es_1Apy) — g1 + €. (9)

Equation (9) states that labor demand depends on past unemployment, inflation surprise and
supply shock. Precisely, an increase in unemployment decreases labor demand and a positive
supply shock leads to an increase in labor demand. Note that the unemployment rate defined

above follows the rule below ° :

U = Yur—1 — 0 (Ep—1mp — mp) — deg, (10)

*Alogoskoufis and Manning (1988), p.464-465, have suggested to modify the insiders objective function by
including deviation in real wages and unemployment from their respective targets

5Since py — Ei_1py = Apr — (Et—1pt — Dt—1) = 7t — Ey_1m¢, the formulation are equivalent. m; is the do-
mestic inflation rate.



where m; stands for the domestic inflation rate.

Equation (10) indicates that the behavior of unemployment is contingent upon tree elements:
its own history, inflation surprise and supply shock. Thus if v = 1 then unemployment rate
has a long memory. In addition, a positive domestic supply shocks brings about a decrease in

unemployment. The role of surprise term needs to be explored in details in the next section.

3.2 The aggregate demand relation

In this Section we specify the aggregate demand. The price level p; is defined as a relation

between nominal exchange rate e; and foreign price level p{ :
D=0l +6 11
Pt = p; + e (11)

Our specification assumes that the system is bombed with permanent shocks in a random
walk manner: ﬁ{ = ]3{_1 + 7 + €, where €/ captures domestic demand shocks. To complete
the model, we introduce equation (12) which represents the conditions for equilibrium in the

money market:
My —Pr =0 —mie+v 0 >0, (12)
where my, iy and vy are money supply, interest rate and disturbances, respectively, and
Uy = ol + Gy. (13)
We assume that the disturnances, v, follow a random walk process:
v =V + € (14)

where money €;" stands for a white noise monetary shock. Uncovered interest rate parity
links home nominal interest rates to exchange rate, €;, exchange rate expectation, Fé;;1 and
foreign nominal rates, Z{[ . Given perfect capital mobility, nominal rate on bonds are set at

the beginning of each period as:

~

iy = Eyy1 — 6 + 1. (15)

~

We assume that 2{ follows a random walk process: z{ :?{_1 + €i. World interest rate shock
is captured by €. The equations (2)-(15) can be solved for nominal wage, employment, price

level and unemployment rate.



3.3 The law of motion of unemployment

To determine how unemployment behaves in response to structural shocks, we compute the

rational expectations’ solution to the previous model given the exchange rate regime.
3.3.1 Unemployment dynamics under flexible exchange rate

We use the approach develop by Sargent (1987) to solve for linear rational expectations’
models®. Substituting (11), (13) and (15) into (12), we get:

R 1

—~ 1 PN 1+ ~
1) e = s (16)

€t = —— mt—pf—af—a\t+n§f+vt+nEt€t+1] & -—
1+n n
with Z; = m; — ;3{ —al —ap + 17?{ + v; and J is the forward operator: Je; = Eié;y1. Using
(16) recursively to eliminate the expectation operator on nominal exchange rate, we obtain

the no-bubbles solution:

1 = n ‘
6 = Tis1- 17
=i (i) "

i=0
The nominal exchange rate depends on the current paths of money supply, foreign price,
labour force, technical progress, foreign interest rate” (see for instance Walsh (2003)). Using

(2), (14) and the law of iterative expectations’, we find a solution for (17):

G =1 L(__f) 18
t93t+1+n#9773 (18)

where p and 7/ represent the money growth and the foreign inflation rate, respectively®. In

order to get E;_1Ae;, we apply the expectation operator to equation (18) and we obtain:
ENe 1 =p—g—7'. (19)

In the same way, starting from (11) and (18) and apply the expectation operator, we get:
Eymip1 =p—g. (20)

Equation (20) indicates that authorities stabilize inflation if money supply growth is equal
to productivity growth. In the same vein, it can be shown that foreign shocks, interest rates

shocks, supply shocks and demand shocks would affect nominal exchange rate expectations’:

6 — B 16 =nel + e — el — ¢, (21)

General discussions about this approach can be found in Ulig (1999) and Sargent (1987).

"See relation 17.

8j =iy —ime_1 and 7l = ﬁ{ _ZA’{A-



Substituting the solution for €; given by (18) into (11), we obtain the domestic inflation rate

in terms of economic conditions and shocks:
T = — g+ ne — € + €. (22)

The key question in this work is how do structural shocks affect the unemployment dynamics
in a small-open-economy? This answer is obtained by solving (18), (19) and (10). The

reduced-form for the unemployment rate dynamics is:
Up = YUp_1 — 0 (nei + e:”) ) (23)

The autoregressive term ~yu;—; shows how the persistence of the unemployment rate arises
from the insider power in wage setting. If v < 1, adverse disturbances like world interest
rate shocks, or monetary shocks, have persistent effect ; that is, long lasting effect without

permanent ones.

3.3.2 Unemployment dynamics under fixed exchange rate

Under fixed exchange rates system we have €; = €. If the system is stable and time consistent
credible, then i; :/z\{ so that, from equation? (11) the uncovered interest parity implies that
the domestic inflation rate is given by m = mf. Here, unemployment dynamics is easier to
compute. Using the previous conditions and equation (10), the unemployment dynamics can

be re-expressed as:
at = Pyﬂt_l -0 (Ef + 6?) . (24)

Contrary to flexible exchange rate, productivity and aggregate demand shocks cause an im-

mediate decrease in unemployment.

4 The Extended model: predictions of a New Keynesian macroe-
conomic model

We extend the discussion by taking into account the New Keynesian Macro-Model. Our
theoretical framework is motivated by the fact that small open developing economies are
affected by international business cycles. For instance, unexpected strong real growth in the

US economy might increase exports, output and employment in the Caribbean economies.

'With Ap! =7/ + €.



The model presented here incorporates several foreign structural shocks. We examine the
behavior of the labour market in response to external shocks.

In line with Obsfield and Rogoff (1996), we characterize a set of macroeconomic relations
through a system of three equations: the aggregate supply, the IS and the forward looking

monetary policy relations .

4.1 The AS-curve

We adopt the aggregate supply developed by Fuhrer and Moore (1995). This equation is

derived from a model of overlapping wage contracts real wages:

@{ + :Uf 1
mf = tas B/ + (L= N ml g +0 | T | et (25)

where Y 4¢ is a constant. 7th and y{ are foreign inflation rate and foreign output (for instance
the US Output) respectively. e{‘s captures the Aggregate Supply shock, assumed to be
independently and identically distributed with variance 0124 g- Ey is the Rational expectations’
operator conditional on the information available at time t. In the remainder of this Section,

superscript f captures foreign variables (the US economy).

4.2 The IS-curve

The IS equation is derived from the representative individual utility maximization. We in-

cluded an external level of habit in the utility function, which is:

; 1-o
C,
f ((th;)h) -
ety - BT =
where h measures how strong is the habit level is and ¢ is the inverse of the elasticity of
substitution. The utility function depends on the consumption ratio in the current period,
th over previous period consumption, thfr The external habit is not considered as an

argument to maximize household’s utility function. The budget constraint is :

p/
¢/ + B!l < ;}1 Rl +w. (27)
t

where Ptf is the foreign price level. The previous equation implies that consumption, C’tf

cannot exceed the household endowment coming from labor income, Wtf , and the real value

10



Ptffl
Pl
solves the infinite period dynamic problem by maximizing his expected discounted utility

of the asset holdings at the beginning of the period R{ . The representative household

function subject to the budget constraint (27). The Euler condition is :

U'(c! /
1=:E;<¢§t;”f} R{> (2%)
u(cy) Py

where ¢ is the discounted factor. Equation (28) is the standard consumption Euler equation.

By an appropriate approximation, the Euler condition can be rewritten as:
& =rs +9E@, + (1 -9)el, —p (Z{ - Et%fﬂ) : (29)

Equation (29) is the monetary transmission mechanism in the IS curve. Since there is no in-
vestment and government expenditures, we have the following long run equilibrium condition:
¢ = 4. Equation (29) becomes:

gtf =115 + 19Et37{+1 +(1-17) 17{71 P <Z{ - Eﬁthrl) +e, (30)
where 97 is the constant and €/ is the foreign aggregate demand shock, independently and

identically distributed with variance o7¢. Equation (30) is referred to as the dynamic IS

equation.

4.3 The monetary rule

The monetary rule is set according to the reaction function proposed by Clarida, Gali and
Gertler (2000). This function has two parts. The first one reflects the tendency of the central

bank to smooth interest rates:

=Gl + (=R e (31)
The second one, ZA*,{ , represents the Taylor Rule:
~ ~f ~ R
#l = o (Bl —7) 4w, (32)

=f
Z*

where 77 is the long run equilibrium level of inflation and is the target nominal interest

rate. From (31) and (32) we can derive (33):

i = o+ i+ (1= ¢) (wBirlyy + w3 ) + €7, (33)

11



~f —~
where ¥y p = (1% — wﬁ*f). The Monetary Policy structural shock is €M . As previously, it

is assumed to be independently and identically distributed with variance 0%4 P

The structural model of labour market contains 6 linear rational expectations’ equations:
technology level (2), wage setting (7), exchange rate dynamics (for flexible exchange regime)
(16), foreign inflation rate dynamics (25) and foreign IS curve (30), foreign monetary policy
(30). Using the Ulig (1997) general method, we compute analytical and numerical solutions

to the optimization problem by taking into account the exchange rate regime!?.

5 Empirical results

This Section is devoted to the computation of the responses of some key variables of labour
market to structural disturbances. We solve the equilibrium model by taking into account
the rational expectations’ hypothesis and perform the parameterization for both basis and
extended models. We then simulate the model for Barbados (fixed exchange rate regime) and

Jamaica and Trinidad and Tobago, both with flexible exchange rate regime.

5.1 Calibration

Following the business cycle literature, we set the elasticity of the production function with
respect to the employment at % The Degree of persistence is allowed to vary from completely
persistent to completely hysteretic such as v € [0, 1]. Labour market parameters of both basic
model and extended models are reported in the table 1 and 2 (see Appendix A.2).

To calibrate the sources of the stochastic volatility, we assume that US interest rate is the
driving force describing the world (nominal) interest rate. For the monetary policy rule and
other parameters, we follow the benchmark model adopted by Allegret and Sand-Zantman

(2006) and Cho and Moreno (2006) (for the US economy).

5.2 Some preliminary Results

Several results emerge. First, under a flexible exchange rate regime, unemployment and wage
have smaller fluctuations when countries are hit by structural shocks whereas the price level,
the nominal and the real exchange rates have larger fluctuations (as shown in Appendix B).

Second, under a fixed exchange rate regime, labour market tends to fluctuate more whereas

5ee Cooley (1995) for detailed discussions on several techniques.

12



the price level, the nominal wage and the real exchange rates have smaller fluctuations. These

observations are consistent with many other studies (more particularly Mussa (1986)).

6 Conclusion

We theoretically and numerically examine the link between structural shocks and labour
market variables. To do so, we solve dynamic stochastic small open-economy. The model
combines nominal wage rigidity under different exchange rate regimes. The numerical solu-

tions are compared with the actual empirical regularities.

The main sources of labour market fluctuations in the flexible exchange rate countries are
foreign and the domestic demand shocks. In the fixed exchange rate countries, labour market
fluctuations are mainly due to supply shocks. These results are fairly similar to those supply

responses observed by industrialized countries.

13
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A Appendix

A.1 Approximation

Let us recall the first order of profit maximization:

_ Wi

Using a linear approximation of the previous expression in a neighbourghood of Ly, Ay, Py
and W:

A — A
Lg_l [tAg 0] Ao+ (o — 1)140[/8[_2 [

Lt—L[):| 1 [Wt—Wo] Wo [Pt—Po

Lo= — Wa — 0
Lo T R | W aP2 | R

} Py.(34)
Let us denote by small letters the following quantities:

A= Ao Zd_Lt—Lo . W -W, . B-HR
ay = AO ) t — LO ) Wy = WD ) Dt = PO .

Rewrite (34) with these notations, develop the left hand side and use the first order
condition into the right hand side to get :

AoL§ ™G + (a — 1) AgL ™ ! = AL @, — AoLS ™ P

Simplify by AgLy '

~ ~ O — P — G Wy B A
(o= = By—pr—a; < 1} =— [tlptt} — L;=Lg [1 _ [WOPOAOH .
—a
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A.2 Behavioural Parameters

Table 1: Parameter values of the basic model for Barbados

« v n ¢
0.928 0.962 0.011 1

Table 2: Parameter values of the extended model

A 0 ¥ S w K p OAS 018

OMP

0.5586 0.0011 0.4859 0.0045 1.6409 0.6038 0.0045 0.4585 0.0.374

0.7327

Note: Cho and Moreno (2006).
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B Appendix

B.1 Impulse responses for Barbados : the basic model
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B.2 Impulse responses for Jamaica : the basic model
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Figure 4: Impulse responses to €}
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B.3 Impulse responses for Barbados : the extended model
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Figure 5: Impulse responses to e
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Figure 6: Impulse responses to e/
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Figure 7: Impulse responses to e}/”
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B.4 Impulse responses for Jamaica : the extended model

Figure 8: Impulse responses to e
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Figure 9: Impulse responses to €
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Figure 10: Impulse responses to
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