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Abstract

This paper investigates the effects of introducing imperfect competition in an
international business cycle model. We provide some international evidence on mar-
kups and analyze the implications of increasing returns to scale and monopolistic
competition for the effects and the international transmission of technology and
government spending shocks. We also consider exogenous markup fluctuations as
a source of shocks and of transmission of business cycles. We show that imperfect
competition improves the behaviour of a standard international business cycle mo-
del, although the behavior of foreign trade variables remains unexplained, and that
it has important implications for the effects of government spending shocks. An
imperfectly competitive model driven by government shocks can explain the inter-
national business cycle at least as well as a perfectly competitive model driven by
technology and government shocks, I’he main effect of imperfect competition is the
amplification of the effects of both technology and fiscal shocks, a fact which can
be crucial when using these models for welfare analysis.
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I IXTItOD UCTIOX

1 Introduction

Real Business Cycle theory has developed and expanded from the initial
models of Kydland and Prescott (1982) and Long and Plosser (1983) in
many directions, in order to solve the questions that these earlier models
left unsolved (see. e.g.. Benliabil) et al. (1991) or Hansen (1985) for the
labor market puzzles) or extend the analysis to previously unexplored
areas, such as banking (Diaz Jimenez et al. (1994)) or money shocks
(Cooley and Hansen (1989)).

As a way of making models more realistic, many authors have ex-
tended the basic framework to open economies, in an attemp to study
the determinants of aggregate fluctuations in open economies and the
transmission of idiosyncratic shocks across countries. For example. Men-
doza (1991) and Lundviik (1991) have addressed the question of what
generates aggregate fluctuations in a small open economy. Backus. Ke-
hoc and Kydland (BKK) (1992) have considered a two country-one good
model driven by technological shocks to investigate the international pro-
pagation of domestic cyclical fluctuations. Others have extended the
basic one good framework to include multiple sources of shocks (e.g. fis-
cal policy (Baxter (1992)). household production shocks (Canova and
Ubide (1995)), multiple sources of transmission (production and con-
sumption interdependencies (Canova (1993)), nontradable consumption
goods (Stockman and Tesar (1994)) and studied the properties of these
models for trade issues (J-curvc, see BKK (1993). policy questions (sa-
ving and investment correlations, see Baxter and Crucini (1993)) and ins-
urance schemes (see e.g. Dcvereaux, Gregory and Smith (1992)). There
have also been a few attempts to introduce money into these models,
see e.g. Cardia(1991). Despite these efforts, there are still aspects of
international data that these models fail to account for. e.g. the positive
cross-country investment, hours and imports correlations (an exception
is Canova and Ubide (1995)) and in particular the behaviour of foreign
trade variables and the volatility of the terms of trade.

Contemporaneous to these developments, the field of international
trade has experienced in the past decade a complete rethinking, with
the emergence of the new view that much trade represents arbitrary
specialization based on increasing returns. This fact has led to imperfect
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competition being a common feature of general equilibrium models of
international trade (see. Helpman and Kingman (1985) for a survey),
for many reasons. For example, protection in a small open economy
may restrict market size and limit foreign competition, promoting many
firms which operate at sizes too small in terms of economic efficiency and
affecting the composition of imports and exports. Imperfect competition
affects also the price and substitution mechanisms of the economy and
therefore price discrimination in internationally segmented markets may
lead to greater changes in relative prices than we see in models with
perfect competition. However, it is a common feature of international
business cycle models to assume perfect competition and constant returns
to scale.

In this paper we merge both strands of the literature and examine
the properties of an international business cycle model with imperfect
competition. This modifies the price and substitution mechanisms of the
model so that to alter the crucial dynamics governing investment, labor
and the terms of trade, and therefore may lead to interesting results for
issues such as the international transmission of shocks, the behaviour of
the terms of trade or the analysis of coordinated government policies (as
may be the case for the European Union).

This attempt is also supported empirically by the fact that micro-
economic studies have provided evidence of substantial markups of price
over marginal cost in many industries and countries (see. e.g.. Rotem-
berg and Woodford (1991) and references therein). Furthermore, as it
was first stated by Hall(1988). one of the implicit assumptions of using
Solow Residuals as a measure of productivity was the assumption of per-
fect competition. Hall demostrated that under perfect competition and
constant returns to scale Solow Residuals have to be uncorrelated with
exogenous variables. He tested this proposition for the U.S. and found
the Solow Residual correlated with military spending, interpreting it as
evidence in favour of imperfect competition. Ravn (1994) has found si-
milar non-exogeneity results for Denmark. France and the U.K.. with
the terms of trade being the most important variable explaining Solow
Residuals. These findings clearly imply that in order to model an in-
ternational economy driven by technology shocks we should take into
account the existence of imperfect competition.
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A second important point is that, as wo liavo already niontionod.
tin' largo majority of papers ill the International Business Cycle literature
focuses on technology and/or government spending shocks as the driving
forces of the economy. In this paper we put forward an additional source
of shocks and transmission of business cycles: exogenous markup fluc-
tuations. In our model, a markup shock is created by a change in the
degree of substitutability of goods, that could come, for example, from
market saturation and consumer pressure or changes in consumers fa-
sti's. Variable' markups become a variable that shifts the labor demand
curve. For example, consumer pressure could induce a reduction in mar-
kups that would increase output, hours and wages. Thus, we have three
types of sources of shocks in our model: supply (technology), demand
(government policy) and taste/market structure (markup).

Finally, it may be important to check whether the effects of both
fiscal and technology shocks are robust to the presence of market power.
Some authors have already examined this issue in closed economies. For
example. Rotemberg and Woodford (1992) analyze a variety of models,
including one with monopolistic competition, and their implications for
output volatility. Hornstcin (1993) uses a model with monopolistic com-
petition and increasing returns to scale at the firm's level to analyze
the effects of technological shocks on the volatility of U.S. output. Hai-
rault and Fortier (1993) analyze the effects of technology and monetary
shocks in a model with monopolistic competition and price adjustment.
Gali (1994) presents a model where endogenous variations in markups
arise from composition effects. They all found imperfect competition to
be an important feature of their models.

To the best of our knowledge, no one has yet considered the ef-
fects of imperfect competition and increasing returns to scale in an open
economy framework. This paper presents some international evidence
on markups and asks three basic questions: First, are the predictions of
standard international business cycle models driven by technology and/or
government spending shocks robust to the introduction of imperfect com-
petition? Second, can a model driven solely by exogenous variations in
markups account for the business cycle features of international data?
Third, can a model driven by combinations of these sources of fluctuati-
ons improve the performance of existing models?
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We present ili Section 2 sonic new iniornafional empirical evidence
on markups. In Section 3 we present a model economy that is an ex-
teusiou of the two country general equilihrinm modi’l of BKK (1993).
It is a two-country, two-good general equilibrium model with govern-
ment in which there are increasing returns to scale at tinlfirm’s level
and monopolistic competition in goods markets. Aggregati' technologies,
government spending and markups can be subject to stochastic distuban-
ces. This set of disturbances makes our model considerably richer than
standard models, and allows for several ways of transmission of business
cycles across countries. First, international cycles may occur because
of correlated technology innovations. Second, uncorrelated government
spending shocks will generate trade in consumption and capital goods,
and the possibility of coordinated government policies among groups of
countries could drive the economies in certain directions. Third, uncor-
related shocks to markups create international cycles because of their
effects on labor markets.

Section 4 presents the calibration of the model. In Section 5 we
discuss the results obtained by simulating different versions of the model
with different forcing processes. We analyze several models driven sepa-
ratedly by technology and government shocks. In the case of government
spending shocks we also consider tin' distinction between temporary and
permanent shocks and the possibility of coordinated fiscal policies. For
both sources of shocks we compare the cases of perfect competition, im-
perfect competition with constant markups and imperfect competition
with variable markups. In order to better understand the contribution
of imperfect competition to the dynamics of the models, we also study
a model driven solely by markup shocks which also allows us to check
whether markup fluctuations can drive the international business cycle.
We show that the main results of the standard model driven by tech-
nology shocks are robust to the introduction of imperfect competition,
and that this new feature can improve the performance of the model in
several respects. However, the effects of fiscal policy are quantitatively
different with respect to perfectly competitive enviroments. in particular
for the effects on saving, investment, net exports and the terms of trade.
Furthermore, if we account for imperfect competition, a fiscal shock is
able to replicate the pattern of volatirilities and cross-country correlati-
ons that we see in the data. However, we have also uncovered a puzzle
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that a model driven by government shocks is not able to replicate, namely
the positive correlation between government spending and the terms of
trade that we find in the data. Section 6 concludes.

2 Some stylized facts

In this section provide some international evidence regarding the size
and properties of markups across countries. Given that they are widely
known and in order to save space, we report only a summary lin Table'
(©) and refer to Ubide (1995) for a detailed description of the stylized
facts of International Business Cycles. In summary, these stylized facts
show that consumption, employment, productivity and net exports are
less volatile than output while investment, exports, imports and terms
of trade are more volatile. All domestic variables are procyclical with re-
spect to output with the exception of the ratio of net exports to output
and the terms of trade, which are countercyclical. Basic saving, con-
structed as S,=Y,-Cr Gf. and investment are positively correlated and
the correlation is higher for larger countries. The behavior of net exports
is less clear since it is negatively correlated with output in the U.S. but.
in general, positively correlated in other countries. International como-
vements indicate that output is more correlated across countries than
productivity. Hence, just as variation in productivity is not enough to
explain domestic output fluctuations, it is also not enough to account
for international output comovements. A second important regularity
of international data is the low cross country consumption correlations,
lower in general than the corresponding output correlations. Investment
and employment also display positive comovements across countries and
the same occurs for imports and exports.

The evidence on markups in the literature is contradictory and
refers mainly to the U.S.. Using value added data. Hall(1988) reports
values of markups above 2 for the U.S. whereas Domowitx. Hubbard and
Petersen (1988) use a highly dissagregated panel data set and find values
around 1.6. Recently. Xorrbin (1994). introducing intermediate inputs in

'The column labeled ”Data", which is taken from Ubide (1995) and corresponds
to the main OECD countries for the period 1970:1-1993:4.
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his data. set. has found markups to be considerably smaller, around 1.1.
The only non U.S. evidence we are aware of is Portier (1994). who finds
a markup of 1.37 for France. Therefore, it seems worthwile to estimate
markups consistently for an international data set.

Following Hall (1988) and Rotemberg and Woodford (1991 ). we use
the macro value-added production function

Ih = AF(K,..rtHi) - /(<> @)

where K, and H, are the amount of capital and labor inputs respec-
tively. 11 is the number of firms. 4> is and overhead or fixed cost, r, is an
exogenous labour augmenting Hicks neutral deterministic technological
progress and A is a stationary technology shock.

After log-linearizing around the steady state.

4 AKFi AiF2- LIA ATil E, /4>
Ht= - a, + - ki + - I+ lu + l, (2)
H y y y y

We are assuming that the economy has perfectly competitive factor
markets but imperfectly competitive goods markets. This has the impli-
cation that firms have some market power, represented by the level of
markup /# (the ratio of factor marginal remuneration over factor margi-
nal productivity). The aggregate factor demands at the steady state are
given by

AFi = /#/f
ArF2 = [/

©)

Expressing the payments to capital and labor in terms of factor
shares (i.e. sk = rk/y).

AF{y = n**k

ArFiy = ysii d)

Since F is homogeneous of degree one. we have
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1 + .3,

Assuming that all the technological progress is labor augmenting

(so that ai=0). using (2). (3). (4) and (5). we obtain the expression for
true teelmologieal progress:

_ Il —ftrisk kt —fC.sli In h
©
X,~ \-fCsk

Solving for Zin cq. (3) and log-linearizing

Ht=Xt I"'HiC'Sk (kt .t ush ht
At R T e sk R

Substituting x, from (6) we obtain an expression for the markup

¢ —ft*.sk (1- e)fCsk > * s0(c - fC-sk)

M= L eicsk YT e —efcsk ' 1—fCsk n e(l —fC.sk)

-
8

Because of the lack of data for the rental price of capital and the
number of firms at quarterly frequency and over a large sample, we will
proxy the variations of markups by

¢ —fCsk fCsh

L p— lit + n't
", r—e/C.skHI 1—szkrI : )

However, as BI\K(1992) pointed out. the cyclical variability of ca-
pital is small compared with that of output so that the omission of this
variable from equation (9) is not relevant. We also assume that entry and
exit of firms is not instantaneous, and therefore the cyclical properties
of markups may be well represented by this proxy. In order to estimate
these series we need values for the parameters ¢ and fC.
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r is the plasticity of substitution between factors in tin' production
function. It is equal to 1 in the case of Cobb-Douglass production func-
tion. Therefore, we use the value ¢ = 1 as a benchmark and perform
some sensitivity analysis with values in the range [0.5 2).

/7 is the average markup. Following Hall (1988). we will impose
the restriction that the measure of technical progress given by equation
(6) has to be orthogonal to a pure demand shock. This is implemented
by imposing Cov (rt(/i*). sa ) = 0. where ; gl is the residual of fitting an
AR (1) process with p, = 0.95 to the detrended government expenditure
series. This parameter is estimated by GMM for the set of countries
using data from OECD Main Economic Indicators for the period 1979:1-
1993:4. We assume that, technical progress follows a stationary process
around a linear trend, and therefore li.f/.w and / are computed as log
deviations from that trend, f/ is Gross Domestic Product, h is total
hours worked per quarter, w is average weekly earnings and < is total
government spending.

The results of our exercise appear in Table (1). Our estimates of
the average markup lie in the range [1.32 1.56]. These results are a bit
lower than estimates obtained using panel data (at least for the U.S.
economy), and therefore some microeconomic analysis should be carried
out in order to confirm these values.

The plots (see Figure (1)) and correlation coefficients (Table (2))
seem to suggest that markups are countercyclical. In order to properly
check this issue, we present in Table (4) the values of the contempora-
neous correlation coefficient between output and markups for different
values of /# and e. In all cases except for France the values are negative,
increasing with /# and decreasing with e. This sensitivity of the results
to the parameters suggests that further empirical work is needed to put
the cyclical properties of markups on a clear stand. In order to explore
more in depth the cyclical properties of markups. Table (2) shows the
contemporanous correlations of markups with some domestic variables.
We can see that in general all variables except government spending and
net exports are countercyclical with respect to markups. In terms of ave-
rages. consumption is more countercyclical (mean correlation:-!).35) than
investment (-0.27) and labor (-0.11). Imports are more countercyclical
than exports and therefore net exports are procyclical. Finally, the terms
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of trade art' slightly countercyclical. with a moan correlation of -0.1G. The
correlations of markups at an international I<»&l do not display a clear
pattern of behaviour. Wo can see in Table (3) that the cross-country cor-
relation coefficients range from -0.54 between France and Canada to 0.80
between Canada and the U.S. However, we can see two groups of coun-
tries in which correlations are high and positive. Xot surprisingly, these
groups are: Australia. Canada. U.K.. U.S. and .Japan on the one hand
and Germany. France and Italy on the other. Therefore, we do not find
evidence of correlated markup shocks as a way of transmission of busi-
ness cycles across countries, although it can be significantly important
within these groups of countries.

3 The model

The theoretical economy we use extends the standard model of BKK(1993)
to include government spending, indivisible labor and imperfect compe-
tition. There are two countries, each of which specializes in the produc-
tion of one tradable good. We assume that there are increasing returns
to scale and noncompetitive behaviour in the goods markets and compe-
titive behaviour in the production factors market.

Countries arc populated by a large number of utility maximizers
infinitely-lived identical agents. The household sells the services of capi-
tal and labor at rental prices rt and wt respectively, owns all the firms
and receives all the profits. The differentiated goods produced by the
monopolistic firms will be purchased by the household to be consumed
or invested. There are complete financial markets within countries and
free mobility of physical and financial capital across countries. However,
labor is immobile internationally.

Each household in country li has preferences given by the utility
function

(10
L;=0
where L'hl is the total discounted lifetime utility. E is the conditio-
nal expectations operator and i is the subjective discount factor. The
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instantaneous utility function. //(). is given by

I'AQii-It) = latte,’, + D loft7// (11)

wliore c,I( is per capita consumption of the final aggregate good at
time t. 1, is leisure. D is a constant and cjj, = r,,, + 0;iGi,i is a measure of
consumption. We allow the agents to derive some utility from government
spending, in particular that government spending has some effect on the
marginal utility of consumption as measured by the parameter o,r |If
0,, = 1 then private and government consumption are perfect substitutes
and government just crowds out private consumption, whereas if o,, = 0
government consumption has no effects on private utility and government
expenditure can be thought just as a drain of resources. If 0 < Q) <
1 consumption and government consumption are imperfect substitutes
and therefore it is costly for society to have government producing these
goods. As Canova (1993) points out. a way to see this is to assume that
the government has a linear technology of the type = 0,,G,. Ifoy < 1.
production of these goods by the government is inefficient.

The endowment of time is unity in each period, which constrains
leisure to be between 0 and 1. This choice is further restricted by the
introduction of an indivisible labor structure 2 : the household can either
work a fixed amount of time or not to work at all. Following Rogerson
(1988) and Hansen (1985). we couvexify the consumption set by adding
lotteries to the commodity space. In particular, during period t the
representative household can either work full time (hQhours. 0 < A0 < 1)
with probability &, or not work at all with probability (1 —%,). Ex-post.
7 will be the actual number of people working and hence per capita hours
will be h, = 7ho = 1—/, The utility function of the representative agent
is then.

2Tills is justified by the fact that in the U.S. about 2/3 of the volatility of total
hours worked appears to he due to movements into and out of the labor force, while
the remainder is due to adjustment in hours worked by employees, and this percentage
is even larger in Europe. Therefore, it seems that the indivisible labor structure can
be an appropriate characterization of labor markets in an international business cycle
model.



3 THE MODEL 1n

Mi=7(1o;+1)°HL- llo)+ (1 - J)(loftos + (1)

which substituting for leisure simplifies to the following expression:

Dlog(1- ha) _ Dlog(1- hn) ’
i

"(Chllhl) = logA/ +
( ) 9 ho ho

We can see that, due to the indivisible labor structure, flit' in-
tertemporal aggregate elasticity of substitution of leisure is infinite and
independent of the individual preferences.

There exists a continuum of potentially producible different goods
indexed by the positive real line, and only [0 /] are produced at each
time t. There are j sectors in the economy. In each sector there is a
representative firm j that produces good j using capital (A ) and labor
(H) according to the following value-added increasing returns to scale
production function

13h,(j) = (AuKhU)n(xh,HhtU))I-aiy " t - 4&h (13)

Production is subject to a stationary technological shock Am that
affects equally all sectors. d represents a fixed or overhead cost compo-
nent. which permits the existence of increasing returns to scale without
generating positive profits on average, a fact that has been documented
for the U.S. by Hall(1990) and Summers (1981) among others. The scale
parameter y > 1also implies increasing returns to scale. rAf represents
the state of technology at time t. and in particular an exogenous labour
augmenting Hicks neutral deterministic technological progress.

Aggregating across sectors, we obtain the macro value-added pro-
duction function.

Lhi = {Ah,Khi{xhIHhl)*-n)*tm- 1h,*h (14)

whcre /7, is thé nmnber of firuis. Because we are assuming a re-
presentative finn in cadi seetor. //, can he thought of as the number of
different sectors or industrios of thé economy at auy poiut in time.
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Feasibility requires:

I H,i(j)dj < Hii
JKnt()<lj < A'Ah

The markup ratio. ///, represents the inverse of the Lagrange mul-
tiplier associated with the requirement that the firm produces a given
level of output. It also represents the ratio of factor marginal producti-
vity over factor marginal remuneration (which is different from the ratio
of price over marginal costs if materials enter the production function,
see Rotemberg and YVoodford(1992)) and depends on the degree of sub-
stitutability of goods in the market and the degree of market power that
firms have. In the case of perfect competition, goods are perfect substi-
tutes and therefore A/, = 1.V7. The existence of imperfect competition
implies that goods are imperfect substitutes and thus there exists an
efficiency wedge or markup. #/, > 1. between marginal products and
factor prices at the aggregate level. Conditional factor demands in this
economy are then given by

H) = fi,r, (10
PFAK. H) = n,w, (IT)

where F\ and F2 are the derivatives of the production function (13)
with respect to capital and labour respectively. We will consider exo-
genous variations in the degree of market power that could arise, for
example, from variations in the degree of substitutability between diffe-
rentiated goods. This implies considering shocks to markups as a source
of disturbances that can be transmitted internationally. An alternative'
route could have been to consider markups as a transmission mechanism
of exogenous shocks, and in which case markups would have been de-
termined endogenously. Rotemberg and Woodford (1992) survey several
models of endogenous markup determination. These models make diffe-
rent assumptions on the underlying market structure, and make markups
dependent on state variables such as output or profits. In our model we
assume that markups vary over time according to the law of motion
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InHhi = > Inl'hi-1 + f,,i (18)

when' A, < 1. Since wo a<> interested in short run fluctuations,
tin' number of firms 1/,, will ho treated as exogenous, although we could
argue that long run growth could increase the number of industries in
an economy, since firms will enter or exit the market depending on flit'
level of profits. Whenever there are positive profits firms will enter the
economy, creating new difereutiatod products, and vice versa. Therefore,
we are considering adjustment in the number of industries, and not in
the number of firms in each industry. However, we will assume that firms
do not react rapidly to technological shocks (see. i.e. Cardia and Ambler
(1993) or Portier(1994) for specifications with instantaneous entry and
exit of firms). This can he implemented by specifying (as it is done, for
example, in Rotemberg and Woodford (1992)). a law of motion for the
number of firms that follows an ECM process of the type

log Ihi = klogilhXhtHm) + (1 —A) log //,,! (19)

with k small to ensure a slow adjustment. 0 < k < 1and /#, > 0 is the
steady state number of firms in country h. Since Ihl grows with M, this
specification ensures that profits remain zero in the steady state.

Firms accumulate capital goods according to the law of motion

Eht+{ = (1 - b)Eht + 'hi (20)

where Khl is total stock of capital in country h. &/ is the rate of
depreciation of capital stock and /, is total investment in country h.

The stationary technological disturbance follows the autoregressive
process

In Ahi — /5, In Ahi\ + f,,i (21)

where p,, < 1. In addition to consumers and producers, there is a
government in each country. The government consumes domestic goods
(G/,1). taxes national output with a distortionary tax (77) and transfers
back the remaining to domestic residents (7j,,). Government expenditure
is assumed to he stochastic following the process
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uGi —/, luGi i+flit (22)

where (3, < 1. In order to isolate tlie (‘fleets of government expen-
diture and differently from the optimal taxation literature that models
taxes as a stochastic process, we will set tax rates parametrically (see
Baxter (1992) for an analysis of stochastic tax rates in an open economy
model). Since taxes are distortionary. we will have to make some assump-
tions at this stage in order to solve for the competitive equilibrium. We
will assume that individuals take government actions as given, which is
consistent with the existence of a large number of individuals (see King
ct al. (1988a) for a complete description of how to compute this sub-
optimal equilibrium). This means that we can solve for the competitive
equilibrium by first solving for the individual problem and then imposing
the government flow budget constraint, that is given by

Ght —Th, + 7/,u (23

and has to hold on a period by period basis. To allow for balanced
growth, we will assume that both government spending and transfers
grow with xhi-

It is important to note that this economy encompasses the perfect
competition environment, which can be recovered by setting $ = 0 and

[/ = Tkn =1-

Foreiug trade can lie introduced in the model by assuming that a
foreign firm is considered a competitor just like any other. This would
imply to reduce a country's monopoly power over the supply of its own
goods, an issue that has become popular in theoretical models of trade
(see, c.g.. Hclpman and Krugman (1985)). However, the data shows that
domestic consumers tend to consume more products from domestic firms
than they do from foreign firms (see Sliiells et al. (1986)). and therefore
we will use a specification that allows for different weights on domestic
and foreign goods. Thus we open tlie economy by assuming that Y /, can
be either used domestically or exported

n -
YIF— o+ =-.dX (24)
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Y*=Bu+ __C2 (23)
12

where 4%/and Du arc exports and imports of country 1 and I/, is the
welfare weight associated with country £ II, + 112 - 1. We let A2£ |}4>/
and B2/&[JiB2i. Imports and domestic market goods are then used in
the production of a final domestic market good in each country. \V//.
according to a CES technology of the form (see Armiugtou (19G9)):

In = (-,.4i/" + - 2zi¥")w (26)

V» = (zoxb 2'" + (27)

where zui and ~2are parameters regulating the domestic and foreign con-
tent of GXP and 1/p is the elasticity of substitution between domestic
and foreign goods. Therefore, this specification, while keeping the diffe-
rentiation of goods by firms, allows for higher weights on domestic goods
than on foreign goods. Moreover, as long as I/p is finite this aggregator
embodies the idea that consumers regard goods produced by different
firms as imperfect substitutes and prefer variety. If I/p i:. infinite, ho-
wever. the goods produced by different firms are perfect substitutes and
therefore homogeneous. The relative price of imports to exports (terms
of trade) is then given by:

OVIJOBu =

a4V A (28)

where ccg = (1 —M S)P. 22 = M SPand where M S is the average import
share in output.

The aggregate resource constraint for the traded goods in the world
economy is

n,i,, + n2v2, —n,(c,/ + + Gu) + n2(c2, + £2/+ gm) (29)

Note that when the two countries are equally wealthy in per capita
terms. IT, i = 1.2 measure the number of agents in each country. The-
refore. we can meaningfully discuss country size in the model by varying
these weights between 0 and 1.
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Now wo compute' a symmetric, stationary, rational expectations,
monopolistic competitive equilibrium. The equilibrium is symmetric be-
cause all producers produce the same quantity and charge tin' satin' price.
We first solve the static profit maximization problem of producers. Once
equilibrium prices and profits are' determined as functions of the' state's,
the representative' household's dynamic optimization problem is then sol-
ved. taking as given the laws of motion for the aggregate state variable's.

We first convert the' system into a non-growing stationary ropro-
sentation. This is elone by dividing all the variables by the Hicks-neutral
technological progress variable .r,. Sine-e the' funcional forms allow for ba-
lanced growth, all output e-ompenients will grow at a common rate while
hours worked and leisure will not grow at all. Then we solve a pseudo
social planner problem in which first individuals take government bo-
haviour as given and then the planner includes the government budget
constraint in order to make individual actions consistent with aggregate
constraints. As it is well known, this problem does not have a closed form
solution and we have to approximate and solve it numerically. Among
the many ways of doing this (see Marcet (1993) for a survey) we follow
King et al.(1988b) by linearizing the first order conditions around the
steady state !.

We construct 100 samples of 96 periods (the number of quarters
of our data) each time drawing shocks from (18). (21) and (22) for each
model specification. Each sample is Hodrick-Prescott filtered and stan-
dard deviations and cross correlations are computed. Finally, statistics
arc averaged over the 100 samples to reduce the importance of sampling
variability in the comparisons.

sThe departures from an efficient enviroment introduced with monopolistic com-
petition and increasing returns to scale create the possibility of multiple equilibria
(see. for example, Chatterjee et, al. (1993)). In this paper we focus only on situations
in which the deterministic steady state exhibits the "saddle-path" property. For the
range of parameters considered in this paper, the eigenvalues of the linearized system
satisfy the necessary properties.
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4 Calibration of the economy

In calibrating the parameters of tin' model we follow the existing practice
of choosing share parameters to replicate long run averages of the data
and utility parameters to match estimates obtained in previous empiri-
cal studies. The values that we have selected for J = 0.98. & = 0.025.
n,=n2=0.5 are standard and do not require discussion, hO0. the fixed
amount of hours that the household works per day is computed so that
it is consistent with the steady state amount of hours worked, h = 0.33.
Dividing the first order condition for consumption by the first order con-
dition for labor we have

= Dlog(1l-K)_
(sc + gsfidh hn

Setting the leisure constant D equal to 2 as in Hansen (1985) gives
a value of ha = 0.42.

Evidence on the parameter $y the effect of government spending
on private utility is scant. Ashaucr(1985) found a value of 0.2. and this is
the value used by Ravil (1993) or Canova (1993). Y\e will use this value
as a benchmark and experiment with values in the range [0 1] in order
to see how variations in this parameter affect the results.

Ravn(1993) reports the mean shares of output components for se-
veral OECD countries. The mean shares of government expenditures
are different across countries, ranging from 10 % in Japan to 28 \k in
Sweden. However, most countries of his panel are close to 20 V and we
will take this value for our simulations. The investment share is then de-
termined endogenously in the model, and the consumption share will be
the residual of these two. The values that we obtain for the benchmark
parameterization are 1/Y =0.26 and C/Y =0.53. which describe reasona-
bly well OECD economies. The constant tax rate will be set to 30 X.
implying an amount of steady state transfers of 10 '/ of GXP.

For the share of imports M'S and the elasticity of substitution of
the Armington aggregator p~| we use standard values suggested in the li-
terature. Empirically. M'S varies substantially across countries, normally
being higher for smaller countries. Ravil (1993) reports values ranging
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from 38.G¥ for Switzerland to L.i'A for the I''S. BKK (1992) use two
values (15¥ and 30¥ ) as a 'normal and 'large' import share. Here we
choose the cross sectional average of the OECD countries 22.5¥. (as in
Ravu (1993)) for the benchmark ease'.

Values for /~ * of 1-1.5 have been generally used in general equili-
brium models of trade but they are believed to be lower bounds for the
actual value since estimates of this elasticity parameter are downward
biased because of large measurement errors (see Whallev (1985)). Zim-
niermann (1994) obtains an expression for this elasticity in his model
that depends on tariffs, transportation costs, import shares and terms of
trade. His corresponding estimates for OECD countries are in the range
[0.6-13.5]. averaging 5.4. In order to compare with previous work, we use
1.5 as in BKK (1992) for the benchmark case.

The next set of parameters is related to the existence of market
power. Evidence on ")*, is scarce. Rainey (1989) and Morrison (1990)
report estimates that indicate the presence of declining marginal cost
in several industries in the U.S. Morrison (1990) estimates jointly the
markup and scale parameters and obtains a value of 1.14 for total manu-
facturing. Because of this scarcity of proper evidence, we will set it equal
to 1.2 and will perform some sensitivity analysis. Average markup. /7,, .
will be set equal to 1.4, the mean value across countries of our estimates,
but some sensitivity analysis will be carried out to check how results vary
with /ifc,, The overhead cost 4> is set such that profits are zero in the
steady state .

a, the share of capital in the production function, is set to 0.36
which is. approximately, the mean value of the share of capital in produc-
tion for developed countries (see Ziminermann (1994)). Given />*..n
and fik,,. the K/Y ratio is computed endogenously from the first order
condition for the capital stock.

The exogenous elements of the economy are assumed to follow a
first order Markov process

A/+i = C(L)Af + <+ 31)

where NN = [4N, 42/.G)/.G20 ///. and & ~ A(0.1 ). We have
therefore to choose parameters for C(L) and V. the variance-covariance
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matrix. It is widely recognized that direct estimation of these parameters
is problematic. Il our ease it is even more difficult, because we would
have to estimate a six variable VAR for different countries in which four of
the variables are unobservable (technology and markups) and the other,
government spending, has been shown to present very different degrees
of persistence over time (see Baxter and King (1993)). Therefore, we
will follow a different approach (as it is done for example in Baxter and
Cruciui (1993)) and select the parameters in order to model different sce-
narios we may envisage. This will also allow us to compare our results
with those existing in the literature and isolate the effects of imperfect
competition. The benchmark model will be a standard symmetric mo-
del. The persistence of the technological process is set to 0.835 and the
volatility to 0.007 as in Ravn (1993), since these values are average of
the estimated parameters for the major OECD countries 4. The cross-
country correlation is set to 0.25 and the spillover parameter to 0.088 as
in BINK(1993).

The persistence of government spending is set to 0.95 and the stan-
dard deviation to 0.005 as in Ravn(1993). However, we will also use
the values 0.90 and 0.99 in order to study the effects of temporary and
permanent shocks, as it is done in Baxter (1992). In the case when coor-
dinated policies are considered, the cross-country correlation coefficient
is set to 0.20 in the case of low policy coordination and to 0.60 in the
case of high coordination.

As we have seen, markups seem to follow an autoregressive pro-
cess which is quite likely to be highly persistent, and therefore we choose
a persistence parameter of 0.95 and standard deviation of 0.007 as in
Rotemberg and Woodford (1992). We will perform some sensitivity ana-
lysis on these parameters to check the robustness of the results to these
unmeasured parameters. Cross-country correlations are set to zero as
a benchmark but given the evidence we will experiment with positive

41t is widely known that the Solow residual does not represent, accurately the true
technology shocks under imperfect competition (see Deveraux et al. (1995) for an
analysis). However, because we are not interested in evaluating the amount of output
variability that is accounted for by technology shocks, we will keep the standard Solow
residual process to isolate the effects of different dimensions of increasing returns on
international facts.
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(0.25) and negativo (-0.25) correlations across countries.

With this parameterization, wo will analyze several models drive'll
separately by technology and government shocks. In both cases wo will
compare the cases of perfect competition, imperfect competition with
constant markups and imperfect competition with variable markups. In
order to better understand the contribution of imperfect competition to
tin' dynamics of the models, we will also study a model drive'll solely
by markup shocks which will also allow us to check whether markup
fluctuations can drive' the international business eyelle. Therefore, the
models we will consider are:

A standard perfectly competitive moelel with tee-hnologie-al shocks
(Model T1).

= An imperfectly competitive model with technological slioeks (Mo-
elel T2).

= An imperfectly competitive moelel elriven by markup shocks (Moelel
M1).

= An imperfectly competitive model elriven by technology slioe ks with
variable markups (Model TM1).

= A perfectly competitive moelel elriven by government spending shocks
(Model G I).

= An imperfectly competitive model driven by government spending
shocks (Model G2).

= An imperfectly competitive model driven by government spending
shocks with variable markups (Model GM1).

= An imperfectly competitive model driven by both technology and
government shocks (Model TG1)

For each model specification in which there are technology shocks
we will consider three subcases: in the first one (named SI) shocks are
uncorrelated across countries and there are no spillovers either domesti-
cally or internationally. This setup mimics a situation where countries
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face idiosyncratic disturbances but move together over the business ev-
cle because ot trade interdependencies. 1lhe second setup (named S2)
lias correlated shocks and no spillovers. Hen* we try to mimic a typi-
cal situation in OECD countries where nations face somewhat common
disturbances but there is very little evidence of lagged transmission of
these shocks. In the third setup (named S3) we consider an economy
with correlated shocks and spillovers, a scenario which may realistically
resemble the economic environment of highly integrated economies like
the European Union.

5 Simulation Results

5.1 Models with Technology Shocks
5.1.1 Standard Model with Technology Shocks

In Table (7) we present statistics for a symmetric model with constant
returns to scale driven by disturbances to the market technology (model
T1). which serves as a benchmark to compare the improvements obtai-
ned with alternative specifications. Figure (2) shows the dynamics of the
model following the shock. The model works well along some dimensions
but there are at least five aspects of the data which are mismatched.
First, output, consumption, hours, imports and exports do not fluctuate
enough relative to the data. Second, hours, investment and imports are
too highly correlated with output while the correlation between exports
and output is too small. Third, real wages are strongly procyclical and
hours worked and the return to working are too strongly correlated re-
lative to the data. Fourth, consumption is more correlated than output
across countries while in the data the opposite is true. Fifth, investment,
hours, imports and exports are either negatively correlated or show no
correlation across countries. All of these facts emerge' because there is
only one source of shocks, investment drives the cycle and capital mar-
kets are complete. We will focus on these aspects of the models when
examining the improvements obtained with alternative specifications.
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5.1.2 Standard Model with Technology Shocks and Imperfect
Competition

The addition of imperfect competition (model T2) alters the dynamics
of the model. The presence of markups and increasing returns to scale
tends to amplify the effects of the technology shock. Market power al-
lows firms to set the marginal product of labor higher than the wage
and therefore a technological shock, which represents an increase in the
effective units of labor that firms hire, produces, in the presentee of im-
perfect competition, an increase in effective labor input that leads to
a higher level of investment and raise's output more than uneler perfect
competition. The dynamics of the mealed fen- the specification SI appear
in Figure (2). We can see that, as a result of the technology shock, out-
put. investment and productivity responel more compared to the perfect
competition erase, whereas the- behaviour of the rest of domestic variables
remain unaltered. This larger increase in elomestie: investment creates a
big boom in foreign exports producing. for the same technology differen-
tial, a greater increase in foreign output and hours and a smaller decrease
in investment.

As a result, output and productivity fluctuate more whereas em-
ployment and investment and therefore foreign trade variables fluctuate
less. Confirming the results already obtained in closed economy models,
the introduction of imperfect competition raises the volatility of produc-
tivity above that of hours, solving one of the aspects of the labor market
puzzle. Domestic comovements are barely affected as arc international
ones, and only cross-country consumption correlations increase slightly
because although foreign consumption decreases more after the shock it
returns faster to the steady state and therefore the path of consumption
in both countries is more similar.

These results are robust to reasonable variations in the imperfect
competition parameters, the scale parameter and the average mar-
kup. nit,,. Figure (14) shows how second moments vary with different
values of these parameters. First of all. we can see that variations in **,
have almost no effect on the results, just increasing slightly output and
investment volatility.

Variations in market power have a more sizable effect on the varia
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hi('s of the model. As average markups increase, output and productivity
fluctuate more and investment, hours and the foreign trade variables fluc-
tuate less. This raises the procyclicality of productivity and decreases
that of investment, hours and wages. Therefore, increases in market
power just amplify the effects of imperfect competition mentioned above
although, for values of markup above 1.8. we obtain the eounterfactual
result that the volatility of output becomes higher than that of invest-
ment.

The main effect of imperfect competition is to raise the volatility of
all the variables, but raising the volatility of output more than that of the
other variables. This implies that the relative volatility of investment,
exports, imports, net exports and the terms of trade decreases in spite of
increasing in absolute terms. Therefore, our conjecture about the effect
of imperfect competition on relative prices was correct, but the increase
in variability turns out not to be enough.

5.1.3 Model driven by Markup Shocks

M1 is a model in which the only source of disturbances is shocks to
markups. We can see that it works reasonably well along several lines.
Compared to the standard model, it fails to reproduce the volatility of
hours and average productivity and the procyclicality of consumption,
average productivity and wages, but produces procyclical exports and
improves international comovements, since it generates positive cross-
country correlations of output, average productivity, hours and wages and
lowers the negative correlation of investment, imports and exports. The
model produces correlations of markups with domestic variables of the
right sign, with the only exception of consumption which is procyclical
in the model, but the magnitude is always far from the data. If we
allow markups to be correlated across countries (columns MICI and
M1C2 of Table (7)) the results improve in the case of positive correlation,
producing positive cross-country correlations for all the variables.

The dynamics of the model are displayed in Figure (3). An increase
in markups produced by. for example, a change in the degree of substi-
tutability of goods after a change in the consumer tastes, decreases the
rate of return on production factors, and therefore hours and investment
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de<rease creating a recession. ail effect in sonic sense similar to an adverse
technological shock. This seems to hi' in agreement with the empirical
evidence about the countercyclicality of markups. Consumption increa-
ses slightly at the moment of the shock due to the transfer of resources
from investment, hut goes down immediately due to the negative wealth
effect. The international reallocation of capital goods and the impro-
vement in the terms of trade produces an improvement in net exports.
However, as soon as the shocks are transmitted, investment declines in
the foreign country before returning to the steady state, and therefore
this model generates cross-country investment correlations that are al-
most positive, and the same happens with imports and exports. A final
important aspect is the behaviour of labor markets. A markup shock im-
plies an increase in real wages, that goes along with a decrease in output
and productivity, therefore creating countercyclical movements in wages.

5.1.4 Model with Technology Shocks and Imperfect Competi-
tion with variable Markups

The combination of technology and markup disturbances (Model TM1)
improves the behaviour of the standard model along several lines. The
volatility of hours and productivity increases. Hours, productivity and
wages are less procyclical, whereas exports become positively correlated
with output. Regarding cross-correlations, output, consumption, hours
and wages correlations increase, whereas investment, exports and imports
are less negatively correlated across countries. The behaviour of the labor
market variables also improves, with hours now being substantial}" less
correlated with both wages and productivity. In addition, the model
is now able to replicate not only the sign but also the magnitude of
the markup correlations, with the exception of consumption that is still
(although less) procyclical and labor which remains too countercyclical.
If we allow markups to be correlated (Model TM1C), as in the two groups
of countries we have seen in Section 2. the model behaves even better
along the same directions.

The main difference in the' dynamics of the model relative to the
standard model is that now after the shock investment increases quite
less, due to the effect of markups, and therefore output increases only mo-
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derately. Hours decrease and wages slightly increase. After the impact,
both hours, output and investment decrease, becoming even negative
before rising again while returning to the steady state'. Therefore, the
introduction of variable markups reduces the procyclicality of almost all
the variables with respect to output.

The effects of the shocks in the foreign country are similarly milder.
At the impact investment decreases less than in the standard model.
This fact implies that net exports deteriorate less in the home country,
although the level of countercyclicality is almost the same. After the
impact, investment, hours and output in the foreign country increase in
their way back to the steady state. This implies positive cross-country
correlations (or at least less negative) in output, investment, productivity
and hours.

The sensitivity of these results to variations in the imperfect com-
petition parameters (y*.,. /un Pt an<d amu) can ')0 seen in Figs. (15)
and (16). As in model T2. variations in 7 have no qualitative effect
on any of the results. Likewise, as /g,, increases the volatility of output
increases whereas the volatility of investment, labor and the foreign trade
variables decreases. It is interesting to see that there is a sizable effect
on the correlation between productivity and output or labor, with the
coefficients increasing as the parameter increases. The rest of domestic
and international comovements remain essentially unchanged.

Similarly, the choice of the parameters of the markup process does
not affect significantly the results. The value of the persistence para-
meter does not affect volatilities, and changes only slightly some of the
correlations of labor market variables. The volatility of markups has a
more sizable effect, although it does not qualitatively affect any of the
results. Logically, increases in tin' volatility of markups increases output
and investment volatility and therefore decreases the procyclicality of
wages and productivity. Again, the relative volatility of both the terms
of trade and net exports decreases for tin' reasons explained before. By
amplifying the effects of the markup shocks, an increase in the volatility
of markups make the behaviour of the model converge towards model
T2. thus creating positive comovements across countries of aggregate va-
riables.

The last experiment regards the sensitivity of the results with re-
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spect to the elasticity of substitution in the Armington aggregator. As in
the standard model, an increase in the substitutability of domestic and
foreign goods lowers the relative volatility of the terms of trade* and rai-
ses that of imports, exports and net exports, more than in the standard
model but not enough to match the data. By limiting the transmission of
the shock through trade, increase's in the elasticity of substitution lower
the correlation across countries of the main variables.

Hence, the introduction of imperfect competition with variable' mar-
kups improves the behaviemr of the standard model along several line's,
lowering the procyclicality of elenue'stie’ variable's, improving the mat-
ching of the second moments of labor market variables ami increasing
the cross-country correlations of the' main variables. Moreover. this mo-
del with technology shocks and variable markups is also able to replicate
the main stylized facts of markups. However, the' model is not able neit-
her to raise the relative volatility of foreign trade variables nor to obtain
output correlations larger than the- e-orresponelent consumption correlati-
ons (the risk sharing puzzle). All these results are robust to variations of
the imperfect competition anel foreign trade parame'ters within a sensible
range.

5.2 Models with Government Spending shocks

5.2.1 Model with Government Shocks and Perfect Competi-
tion

Table (8) shows the second moments of a model driven by an aggregate
demand shock in the form of an increase in government spending (Model
Gl). This model is able to account for some of the volatilities of domestic
business cycles. The variability of output is quite low. but the relative
variabilities with respect to output are reasonably well reproduced by
the model, with the exception of hours, that fluctuate too much. For-
eign trade variables are more volatile than in a model with technological
shocks and are close to those found in the data.

Domestic comovements do not match the data well, since the mo-
del fails to capture the procyclicality of consumption, productivity, wages
and exports and produces low saving-investment correlations. However.
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tlii' model doi’s a good job as far as inti‘'ruational comovi'ini‘iits are con-
cerned. since it creates positive correlations across countries in output,
consumption, investment, hours and wages. Furthermore, with o,j > 0
the model is also able to solve the risk sharing puzzle. producing con-
sumption correlations that are lower than output correlations. However,
imports and exports remain negatively correlated. It is important to
note that the high saving-investment correlations are not a property of
a perfectly competitive model driven by government shocks.

However, a model like this one should also match the eomovements
of government spending with domestic variables in order to be meaning-
ful. This is an exercise that, to the best of our knowledge, nobody has
done so far. and that is crucial if we want to extract quatitative conclu-
sions from the models. Therefore, we report in Table (6) the contempo-
raneous correlations of government spending with domestic and forcing
trade variables for the main OECD countries plus the European Union.
We can see that, although there is not a clear pattern of comovement
across countries, we can disinguish some idiosyncracies. In general the
coefficients are cpiite low in absolute value, in particular for the U.S. and
Japan, but the European Union semms to lie more depending on govern-
ment spending and displays significantly larger coefficients (all positive)
than the rest of countries. The U.K. is another interesting case because
all the variables are countercyclical with respect to government spending.
Regarding forcing trade, imports are positively correlated with govern-
ment spending, exports do not display a clear pattern (the range is [-0.49
0.29]), net exports are therefore negatively correlated with government
spending whereas the terms of trade are positively correlated. The mat-
ching of the model is not very good, because it produces highly procyclical
output, investment and hours and highly countercyclical consumption.
Regarding forcing trade variables, the model is able to replicate the beha-
viour of quantities, because it produces net exports which are negatively
correlated with government spending due to highly "procyclical" imports
and more "neutral' exports. However, the model is not able to replicate
the behaviour of prices, because it predicts a highly negative correlation
while we find a positive one in the data.

The dynamics of this economy are as follows (Figure (4)). An
increase in government purchases increases the world interest rate and
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produces a negative wealth effect in both countries. The increase in gover-
nment spending financed by taxes decreases household's income, leading
to a decrease in both consumption and leisure. This raises labor supply
and lowers wages, and therefore increases the return on capital and in-
vestment. Neither national production nor national savings are enough
to cover this investment boom, and therefore imports increase substan-
tially. Therefore, on impact there is a small decrease in consumption
and au increase in hours, investment and output in both countries due
to the perfect capital markets assumption. In a one good world, the re-
sponses in both countries would be identical. In this economy with two
goods and imperfect substitution between them the response's are similar
but not identical, and therefore we obtain positive comovements across
countries. The only cross-correlations that remain negative are imports
and exports, because in the foreign country imports increase to meet the
investment boom whereas exports decrease. The foreign country does
not need an increase in imports because the investment boom is small,
and therefore we have asymmetric movements in these variables. As we
have already said, the model is not able to replicate tin' behaviour of the
terms of trade. This is so because in the model, a government spending
shock increases interest rates, and therefore there is an inflow of capital
that raises the exchange rate and leads to a deterioration of the terms of
trade. However, there are other factors that are not present in the model
and which may affect the exchange rate in the opposite way. as for exam-
ple risk premium or expectation effects, and it seems from the evidence
that the final outcome has been dominated by these latter effects. Thus,
we have uncovered another puzzle related to the terms of trade that this
model is not able to solve.

Modifications of the parameter oy. the effect of government spen-
ding on private utility have a significant effect on the performance of
the model, in particular as <$g approaches 1. An increase in the de-
gree of substitutability of government goods decreases (increases) output
(consumption) volatility, and when 6y tends to 1 output (consumption)
volatility is equal to zero (goes to infinity). This is so because if pri-
vate and public goods are perfect substitutes and increase in government
spending just crowds out private consumption, leaving output unaltered.
A second effect of increasing oy is a lowering in the eountercyclicality of
consumption, productivity and wages, these last two becoming proeyeli-
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cal. This happens because output is unaltered in this case and therefore
consumption now is uncorrclated with output.

It is interesting to note that the correlation between saving and in-
vestment is quite low. and decreases with An increase in government
purchases in this economy increases output and decreases consumption,
leading to a small increase in savings (S=Y-C-G). but pushes up invest-
ment. creating a gap between these two variables that will be filled by
imports. As o,j increases this gap widens, lowering the correlation.

An interesting property of the model with ou different from zero
is that we obtain cross-country consumption correlations that are lower
than the corresponding cross-country output correlations, although we
need values of <) larger than OG to obtain consumption correlations
similar to those found in the data.

Variations in affect the dynamics of the model as follows: as
$9 increases, consumption decreases more whereas output, hours, in-
vestment. imports and exports increase less, thus leading to a smaller
decrease in net exports. As qg approaches 1 only consumption is affected
and the rest of the variables remain unchanged.

5.2.2 Model with Government Shocks and Imperfect Compe-
tition

The introduction of imperfect competition and increasing returns to scale
(Model G2) modifies some of the results. It lowers the volatility of con-
sumption. hours and productivity and raises that of output and invest-
ment. increasing also the procyclicality of investment and therefore of
imports and exports.

International comovements are perhaps the most affected by the
introduction of imperfect competition, because all correlations increase,
and now even imports and exports display positive correlations. There-
fore. this model is able to replicate the pattern of positive cross-country
correlations, a fact that the model with perfect competition was not able
to do.

The dynamics of this model are displayed in Figure (5). The exi-
stence of imperfect competition amplifies the interest raft' effect of the
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government shock and honcc produces a larger response of investment
and therefore of output. This larger increase in investment is covered by
an also larger increase in imports, and therefore consumption decreases
only slightly more than under perfect competition. This larger expansio-
nary effect in the home country is also translated to the foreign country,
where again investment, output and imports arc the most affected. This
creates an increase of exports in the home country (instead of a decrease
as it was under perfect competition) and this is why we obtain positive
correlations across countries of output, investment, imports and exports.
The correlations of the foreing trade variables with government spending
remain essentially the same, and thus the new terms of trade puzzle is
robust to the presence of imperfect competition. Quantitatively, the pre-
sence of imperfect competition almost doubles the effect of government
spending on both net exports and the terms of trade.

Regarding the saving-investment correlation, the introduction of
imperfect competition affects only output and investment, but- not con-
sumption. Therefore, for a given increase in government purchases invest-
ment grows more but so does output, boosting savings (and increasing
the saving-investment correlation) and deteriorating less the balance of
trade. Therefore, we can obtain high saving-investment correlations in a
model with government shocks if we allow for imperfect competition.

The sensitivity of these results to variations in the scale parameter
and in average markups can be seen in Figure (17). As in the case of
technological shocks, variations in the scale parameter have no significant
effect in any of the second moments. Variations in the degree of market
power only affect the behaviour of productivity. For values of A&, smaller
than 1.4 the correlation between productivity and output or hours is -
1. However, this changes for values greater than 1.4. increasing as /7,
increases and reaching values of +1 for /., greater than 1.8. We have
also checked the sensitivity of the results to variations in the foreign trade
parameters. M'S and p~U The results (not reported to save space) and.
in particular, the terms of trade puzzle, are robust to changes in these
parameters.



®8 SIMI LATIOS RESULTS 31

5.2.3 Model with Government shocks and Imperfect Compe-
tition with variable markups

If we let markups to he variable (Model GM1) we obtain some interesting
results (see Table (9)). In particular, we obtain a more realistic economy
in terms of the volatility of output and consumption, although hours and
investment are still a bit too volatile. Consumption and productivity are
now less countercyclical, and with sufficiently larger markups (/7*,, > 1.8)
they turn to lie procyclical. We still obtain positive eomovements across
countries, with coefficients that now are lower and therefore closer to
data. When tpg = 1 we also obtain output correlations that are larger
than consumption correlations. The matching of government spending
momen.s is definitely improved. All the coefficients are now quite lower
and in line with the data, with the only exception of consumption that
is still countercyclical. The correlation with the terms of trade is still
negative, but the values are now close to zero and within the range of
values found for Italy and Germany. Therefore, we obtain a macroeco-
nomic picture much closer to reality than the standard model driven by
government spending shocks, a picture which could compete with the
standard model driven by technology shocks.

The dynamics of the model are a blend of the effect of variable
markups and government shocks. The effect of variable markups domi-
nate the dynamics, and therefore after the impact the countries are in a
situation of recession, with a decrease in investment and hours due to the
decrease in rates of return produced by the increased market power of
firms. However, as we have seen before, the increase in government spen-
ding pushes up interest rates and therefore we have investment, hours
and output decreasing less than in the case with only markup shocks.
Likewise, consumption decreases more due to the negative wealth effect
of government spending. All these movements improve the balance of
trade, and thus generate a case in which an increase in government spen-
ding does not lead to a deterioration of the balance of trade.

We have checked the sensitivity of this results to the imperfect com-
petition parameters. The left panel of Table (9) shows experiments with
different values of markup volatility, persistence and of average markups
for pg = 0.2. The results are robust to the different specifications, and
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if wo inoroaso tho iuiportanoo of iniporfoor ooinpofition. either by raising
volatility or by increasing average markups, tlio results improve' bocauso
wo reduce tho eounteroyclieality of both oonsumption and productivity.

Thus, tho introduction of imperfect competition modifies the' beha-
viour of models driven by government spending shocks in several ways,
producing interesting quantitative implications regarding the welfare ef-
fect of fiscal policies. In addition, accounting for imperfect competition
allows the model to replicate the pattern of cross-country correlations
and. if we let markups to fluctuate', to replicate also the volatility of
output and the correlation of government spending with foreign trade
variables.

5.2.4 A comparison between Permanent and Temporary Go-
vernment shocks

An interesting issue to be analyzed is the distintion between temporary
and permanent government spending shocks. This is based on the fact
that in general government purchases have had both temporary and per-
manent components. The permanent component has generally boon as-
sociated with standard government expenditure whereas the temporary
component has been associated mainly with war expenditures (see Bax-
ter and King (1993) for an analysis of the U.S. rase and Baxter (1993)
for an analysis in a one good model). Our setup allows us to analyze the
different behavior of the model in those two cases, defining the shocks as
temporary when pg = 0.90 5 and permanent when pg = 0.99 as in Baxter
and I\iug(1993).

In terms of second moments, we can see from Table (8) that an in-
crease in pg increases the volatility of investment and output. Domestic
correlations remain unaltered, with the only exception of the correlation
between saving and investment, which increases with pg. Regarding inter-
national comovements, cross-country output, hours, productivity, wages,
exports, imports correlations increase with pu. The correlations of forcing
trade variables with government spending remain untouched.

We can see in Figures (6) and (7) the differences in the dynamics

5We have also experimented with fjg —0.0 and the conclusions do not change.
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of fli(" two specifications (for e\( - 0.2). A permanent increase in gover-
liiiK'iit purchases creates a stronger wealth and interest rate effect, and
therefore all the effects of tile shock are amplified as pyincreases. There
is a higher increase after the shock in investment, hours, output and im-
ports. whereas consumption decreases quite more. This also true for the
foreign country, and therefore investment in the foreign country grows
more, preventing exports in the home country from decreasing. Howe-
ver. imports grow more than exports decrease, and therefore the balance
of trade and the terms of trade deteriorate more as the shock becomes
more persistent. Quantitatively speaking, with p,, = 0.90. a unitary in-
crease in government purchases deteriorates the balance of trade by 0.06.
whereas with = 0.99 the deterioration is of 0.1.

The persistence of the shock also affects the behaviour of savings.
In the case of temporary government shocks, savings decrease at the
impact, whereas with permanent government shocks savings increase on
impact. This happens because with a permanent increase in government
spending there is a long run increase in interest rates that raises savings
whereas a temporary increase just crowds them out. The behaviour of
investment is similar to that of savings, with the difference that the
imperfect substitution of goods prevents investment from declining after
a temporary shock, thus creating a gap between saving and investment.
Therefore, the saving-investment correlation is positively correlated with
the degree of persistence of government shocks.

The presence of imperfect competition does not qualitatively alter
the results. As we have stated before, it amplifies certain responses, in
particular those of investment and therefore of net exports, but the main
conclusions remain unaltered.

5.2.5 Model with Correlated Government Policies

The current world enviroinent suggests that, even though in the past
countries have not followed coordinated fiscal policies, it is quite likely
that some coordination may arise among groups of countries like the
European Union. Mercosur or Xafta. This lias led us to make a first
attempt to explore the implications of these kind of models when coor-
dinated government spending shocks move the cycle. We have analyzed
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two lords of coordination, low coordination (eorr(G.G*)=0.2) and high
coordination (corr(G.G*)=().G). Given the highly idiosyncratic naturi' of
fiscal policy we do not believe that the levels of coordination will never
reach values of correlation too close to one.

The' second moments for these experiments appear in Table (10)
and tin' dynamics in Figures (8) to (11). As the level of coordination
increases, we can observe an amplification of the responses of invest-
ment. output, hours and consumption in both countries, mitigating the
deterioration of the trade balance and the terms of trade. This implies
that in a framework of highly integrated countries uncoordinated fiscal
expansions are likely to have a smaller effect on economic activity and to
deteriorate the balance of trade of trading partners, although this could
be avoided somehow through coordinated government policies. In addi-
tion. apart from the obvious effect of making international comovemeuts
more positive, we only observe an increase in output volatility and in
the saving-investment correlation and a lowering of the volatility of for-
eign trade variables, which can be explained by tin' augmented degree of
integration of the economies.

5.3 Model with both Technology and Government
Shocks

Finally, after having seen the dynamics and implications of all these diffe-
rent sources of shocks and transmission mechanisms, we want to see how
a model driven by both sources of shocks, technology and government
spending, works. We can see the results of the simulations in Table (11).
In the case of perfect competition (model TG1), the model is similar to
that of Ravn(1993) with the added feature of indivisible labor.

As we can see. the behaviour of the model is dominated by the
technology shock, but we can note some improvement from the addition
of government spending shocks. In particular, if we compare to model
T1, we can see that the addition of government spending increase's the
volatility of consumption and productivity up to realistic levels. The
major improvement can be seen in the domestic comovemeuts. because
the effect of the government shock is to lower the procyclicality of al-
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most all domestic variable's, solving to some extent what we called the
"procyclicality puzzle”.

It also does a good work, as was shown by Christiano and Eiclien-
baum (1992) for a closed economy, in solving the "labor market puzzle",
driving down the correlation between hours and wages and productivity
and almost equalizing the volatilities of labor and productivity. This
is improved further with the addition of imperfect competition (Model
TG2). and we can see that now productivity is more volatile than hours
and that the correlation between hours and productivy is even lower than
in model T2 (an imperfectly competitive model with technology shock).
Therefore, the combination of both types of shocks and the addition of
imperfect competition is a good way of modelling the labor market in an
open economy. The government spending facts are well explained by this
model, and we even obtain positive correlations with the terms of trade.
However, the pattern of international comovements remains unexplained.
If we add variable markups (Table (12)). the improvement is again related
to labor and productivity, which are now more volatile, less procyclical
and more correlated across countries. Cross-country correlations are in
general closer to the data, although no significant improvement can be
seen in this area. It also lowers the procyclicality of consumption with
respect to markups.

Finally, we have experimented with different specifications which
included correlated technology and government shocks and positive cross-
country correlations of the markup processes combined with nationally
correlated technology and markup process. The results, not reported
here for reasons of space, did not improve in any way the behavior of the
model and, if anything, the performance of the model worsened.

6 Conclusions

In this paper we have explored the implications of introducing imperfect
competitions in models of international business cycles driven by techno-
logy and government shocks. By presenting some international evidence
on markups we have demonstrated that imperfect comp('tition is an is-
sue to be taken into account at the international level. At a theoretical



G COXCLVSIOSS 3G

level we rail conclude that the introduction of imperfect competition can
improve tin' behaviour of a standard IBC model in several ways.

We have identified five puzzles that a standard international busi-
ness cycle model driven by technology disturbances leaves unexplained:
volatility of foreign trade variable's, procyclicality of domestic variable's,
labor market facts, international consumption risk sharing and interna-
tional comovements. In order to complete the macroeconomic picture,
we have added the correlations of government spending and markup with
domestic variables to the set of second moments that we want the mo-
dels to explain. We have used all these issues as a guide for assesing the
performance of the different models we have specified.

The main general effect of considering imperfect competition and
increasing returns to scale is an amplification of the responses of the main
variables to both technology and government spending shocks, which is
generally robust to variations in the scale parameter, average markups
and the parameters of the exogenous markup process. This quantitative
difference must be taken into account when performing welfare analy-
sis. Specifically, we have seen that, in a standard model with technology
shocks, the introduction of imperfect competition lowers the procyclica-
lity of domestic variables, improves the matching of the second moments
of labor market variables and increases the cross-country correlations of
the main variables. Moreover, this model with technology shocks and va-
riable markups is also able to replicate the main stylized facts of markups.
However, the model is not able neither to raise the relative volatility of
foreign trade variables nor to obtain output correlations larger than the
correspondent consumption correlations (the risk sharing puzzle). All
these results are robust to variations of the imperfect competition and
foreign trade parameters within a sensible range.

We have also seen that markup fluctuations alone are not able to
reproduce the main stylized facts of international business cycles because,
although they can reproduce the pattern of volatilities and cross-country
correlations, they produce countercyclical consumption and productivity.
However, whenever variable markups are introduced into a model the
behaviour of the model improves.

Regarding fiscal issues, we have analyze the implications of a stan-
dard model driven by government spending shocks under both perfect
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and imperfect competition. and the modifications implied by variations
in flu- persistence and the degree of coordination of the shocks. Overall,
the introduction of imperfect competition modifies the dynamics of the
model and produces interesting quantitative implications regarding the
welfare effect of fiscal policies. In particular, accounting for imperfect
competition allows the model to replicate the pattern of cross-country
correlations and. if we let markups to fluctuate, to replicate also the vo-
latility of output. We have confirmed some of the results already obtained
in one-good models, as the ability of the model to replicate a situation
of "twin deficits", although the corresponding deterioration of the cur-
rent account is smaller under imperfect competition and under transitory
shocks. We have also seen that high levels of saving-investment corre-
lation are not a property of models driven by government shocks, in
particular in the cases in which goverment spending affects the utility
of consumers and when the shocks are transitory. However, they can be
obtained once we introduce imperfect competition or we raise the per-
sistence of the shocks. We have also considered the case of coordinated
government polices, and its implications for issues like the deterioration
of the trade balance after a fiscal expansion. We have seen that an incre-
ase in the degree of coordination amplifies the effects of fiscal expansions
and diminishes the subsequent deterioration in the trade balance of tra-
ding partners. Finally, we have uncovered a new puzzle that a model
driven by government spending shocks is not able to solve, namely the
positive correlation found in the data between government spending and
the terms of trade. The model consistently produces the opposite sign,
and this is robust to variations in the main parameters.

We conclude that imperfect competition seems to be a crucial cha-
racteristic to be included in models of international business cycles and
although we have modelled it here exogenously, we think that further
research should be directed at endogenizing markups and replicating the
domestic and international stylized facts of imperfect competition. Some
of the models presented in Rotemberg and Woodford (1992) or the model
by Gali (1994) could be adapted to the open economy enviroment.



REFERESCES 38

References

(1

(2

3

[

Bl

[

(8

Bl

[10]

(1]

Armington, Paul, (19G9). "A Theory of Demand for Products Distinguis-
hed by Platalof Production . International Monetary Fund Staff Pajiers.
27. 159-178.

Ashatter (1985), 'Fiscal Policy and Aggregate Demand", American Eco-
nomic Review. 75, 117-127.

Backus, D.. Kehoe. P. and Kydland, F. (1992). 'International lleal Busi-
ness Cycles', Journal of Political Economy , 100, 745-775.

Backus, D.. Kehoe, P. and Kydland, F. (1993), 'Dynamics of Trade
Balance and the Terms of Trade: the J-cttrve?’, American Economic.
Review. 84. 84-103.

Barnard, A. and Jones (1994), ‘Comparing Apples and Oranges: Pro-
ductivity Convergence and Measurement Across Industries’, MIT ma-
nuscript.

Baxter, M. (1992), ‘Financial Market Linkages and the International
Transmission of Fiscal Policy’, ICIER Working Paper 3G

Baxter, M. and Crucini, M. (1993), ‘Explaining Saving/Investment Cor-
relations’, American Economic Review, 83, 41G-436.

Baxter, M. and King, R. (1993), ‘Fiscal Policy in General Equilibrium’,
American Economic Review, 83, 432-456.

Benhabib, J., Rogerson. R. and Wright. R. (1991). ‘Homework in Macro-
economics: Household Production and Aggregate Fluctuations', Journal
of Political Economy, 99. 11GG-1187.

Burdett, I\ and Wright, R. (1989). "Unemployment Insurance and Short
Time Compensation: the Effects on Layoffs, Hours per Worker and
Wages', Journal of Political Economy. 97, 1479-149G.

Canova, F. (1993), ‘Sources and Propagation of International Business
Cycles: Common Shocks or Transmission?, CEPR Working Paper 782.



REFERESCES 39

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

C'anova, F. and | bide, A. (1995), 'Household Production and Interna-
tional Business Cycles', CEPR Working Paper 1113.

C'ardia, E. (1991), 'The Dynamics of a Small Open Economy in Re-
sponse to Monetary, Fiscal and Productivity Shocks', Journal of Mone-
tary Economics. 28. 411-136.

Cardia. E. and Ambler, S. (1993). ‘The Cyclical Behavior of Wages and
Prices under Imperfect Competition’, Universite de Montreal, Cahiers
de Recherche, 9330.

Christiano and Eichenbaum (1992), ‘Real Business Cycle Theories and
Aggregat.e Labor Market Fluctuations', American Economic Review. 82.
430-450.

Cooley, T. and Hansen. G. (1989), ‘The Inflation Tax in a Real Business
Cycle model', American Economic Review, 79, 733-748.

Costello, D. (1993), ‘A Cross-Country, Cross-Industry Comparison of
the Behavior of Solow Residuals’, Journal of Political Economy, 101.
207-222.

Costello, D. and Praschnik, .1 (1992), ‘The Role of Oil Price Shocks in
a Two-Sector, Two Country Model of the Business Cycle', University
of Western Ontario, manuscript.

Chatterjee, S., Cooper, R. and Ravikumar, B., (1993), ‘Strategic
Complementarity in Business Formation: Aggregate Fluctuations and
Sunspot Equilibria’, Review of Economic Studies. 60, 795-812.

Deveraux, M., Gregory, A. and Smith, G. (1992), ‘Realistic Cross-
Country Consumption Correlations in a Two-Country, Equilibrium.
Business Cycle Model’. Journal of International Money and Finance.
11, 3-16.

Deveraiix, M., Head, A. and Lapham. B. (1995), ‘Aggregate Fluctuati-
ons with Increasing Returns to Specialization and Scale’. Queen's Uni-
versity, manuscript.



REFERENCES 40

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(31

[32]

[33]

Diaz-Ginu'iK'Z. J.. Prescott. F... Fitzgerald. 1. and Alvarez. F. (1992).
'‘Banking in Computable General Equilibrium Economies . Journal of
Economic Dynamics and Control. 16. 533-559.

Dixit. A. and Stiglitz. J. (1977). 'Monopolistic Competition and Opti-
mum Product Diversity, American Economic Review. 67. 297-308.

Domowitz. 1. Hubbard. G. and Petersen. B. (1988). '‘Market Structure
and Cyclical Fluctuations in U.S. Manufacturing". Review of Economics
and Statistics. 70, 55-66.

Gali. .1 (1994). ‘Monopolistic Competition. Business Cycles and the
Composition of Aggregate Demand", forthcoming Journal of Economic
Theory.

Hall. R. (1988). 'The Relation between Price and Marginal Cost in L.S.
Industry”, Journal of Political Economy. 96. 921-948.

Hall. R. (1990). ‘'Invariance Properties of Solow's Productivity Resi-
dual". in P. Diamond, ed.. Growth. Productivity. Unemployment, Cam-
bridge. MIT Press.

Hairault, .1 and Portier, F. (1993). 'Money, XeyKeynesian Economics
and the Business Cycles', European Economic Review. 37. 562-580.

Hansen, G. (1985), ‘Indivisible Labor and the Business Cycle". Journal
of Monetary Economics. 16. 309-327.

Harris, R. (1984), 'Applied General Equilibrium Analysis of Small Open
Economies with Scale Economies and Imperfect Competition”, Ameri-
can Economic Review, 74. 1016-1032.

Helpman, E. and Krugman, P. (1985), Market, Structure and Foreign
Trade, Cambridge, MA: The MIT Press.

Hornstein, A. (1993). 'Monopolistic Competition. Increasing Returns to
Scale, and the Importance of Productivity Shocks'. Journal of Monetary
Economics. 31, 299-316.

King. R.. Plosser. C. and Rebelo. S. (1988a). 'Production. Growth and
Business Cycles IlI: New Directions’. Journal of Monetary Economics.
21. 309-341.



ItEFEREXCES 41

[34]

[35]

B3

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

King. R., Plosser, C. anil Rebelo. S. (19881»). ‘Production, growth anil
business eyries: terhuiral appendix’, University of Rochester, manus-
cript.

Kydland, F. anil Prescott, E. (1982). ‘Time to Bnilil anil Aggregate
Fluctuations'. Economr.trica. 50, 1345-1370.

Long, .1 anil Plosser, J. (1983), ‘Real Business Cycles’, Journal of Po-
litical Economy. 91, 39-G9

Lnntlviik, P. (1991), ‘Business Cycles in a Small Open Economy: Sweden
1871-1987’, University of Stockholm, manuscript

Marcet. A. (1993), ‘Simulation Analysis of Dynamic Stochastic Models:
Applications to Theory and Estimation’, Universitat Pornpeu Fabra ma-
nuscript.

Marrinan, J. (1995), ‘Government Consumption and Private Consump-
tion Correlations', Universitat Pornpeu Fabra, manuscript.

Mendoza, E. (1991), ‘Real Business Cycles in a Small Open Economy’,
American Economic Review, 81, 797-818.

Morrison, C. (1990), ‘Market Power, Economic Profitability and Pro-
ductivity Growth Measurement: an Integrated Structural Approach’,
XBER Working Paper 3355.

Xorrbin, S. (1994), ‘The Relationship between Prices and Marginal
Costs in the U.S. Industry: a Contradiction’, Journal of Political Eco-
nomy. 101, 1149-1164.

Portier, F. (1994), ‘Business Formation and Cyclical Markups in the
French Business Cycle', MAD manuscript.

Ramey. V. (1989), ‘Xonconvex Costs and the Behavior of Inventories'.
University of California San Diego Discussion Paper 87-34R.

Ravn, M. (1993), 'International Business Cycles: How much can Stan-
dard Theory Account For?', European University Institute Working Pa-
per 93-33



IIEFEI EXCES 42

ge!

[47]

(48]

[49]

[50]

[51]

[52]

[53]

(4]

Ravn, M. (1994). wTesting for Exogeneity of the Solow Residuals in
Three European Countries’. Aarhus University Working Paper 93-6.

Rogerson. R. (1988). ‘Indivisible Labor. Lotteries ami Equilibrium'.
Journal of Monetary Economics. 21. 3-16.

Rotemberg, .1 and Woodford. M. (1991). 'Markups and the Business
Cycle'. NBER Macroeconomics Annual. 6. 63-128.

Rotemberg, .]. and Woodford. M. (1992). Dynamic General Equilibrum
Models with Imperfectly Competitive Product Markets'. XBER Wor-
king Paper 2724.

Stockman. A. and Tesar. L. (1994). 'Tastes and Technology in a Two-
Country Model of the Business Cycle: Explaining International Como-
vements', forthcoming, American Economic Review

Summers. L. (1981). 'Taxation and Corporate Investment: a ¢ Theory
Approach’. Brooking Papers on Economic Activity. 1. 67-127.

Abide. A. (1995). ‘On International Business Cycles', unpublished doc-
toral dissertation. European University Institute.

Whalley, .1.(1985), Trade Liberalization among Major Trailing Areas.
Cambridge, MA: MIT Press.

Zimmermann, C. (1994). 'Technology Innovations and the Volatility of
Output: An International Perspective', GSIA, Carnegie Mellon Univer-
sity, manuscript.



Australia Canada France

147
(0.07)

Table 1. Estimated Average Markup

134
(0.03)

Country (Wn.Y) (/*».C)
-0.07

Aus
Can
fra
U.K.
us.
Ita
Jap
Ger

Average

-0.39
0.16
-0.12
0.13
0.09
0.20
-0.19
0.06
-0.87
0.16
-0.21
0.19
-0.48
0.27
-0.10
0.13
-0.30

Aus

fra
UK
us
Ita

Jap

0.07
-0.62
0.19
-0.48
0.14
-0.63
0.02
-0.47
0.14
0.06
0.18
-0.35
0.14
-0.59
0.15
-0.35

Canada France

0.39
(0.11)

UK. us. Italy Japan Germany
137 142 153 156 141 1.32
(0.11) (0.09) (0.12) (0.15) (0.08) (0.10)
Table 22 Domestic Correlations
Otnd) (W.N) (M»X) (/M) (HthG) (Hk«,NX)
031 -0.24 0.01 -0.11 0.34 0.12
0.12 0.14 0.10 0.11 0.13 0.10
-0.34 -0.35 -0.50 -0.69 -0.09 0.58
0.10 0.07 0.11 0.07 0.14 0.10
-0.22 -0.24 -0.31 -0.52 -0.51 0.36
0.22 0.18 0.12 0.14 0.10 0.09
-0.61 -0.48 -0.19 -0.44 0.37 0.49
0.08 0.13 0.09 0.05 0.07 0.00
-0.03 0.05 0.22 -0.10 -0.13 0.36
0.13 0.14 0.20 0.10 0.13 0.15
-0.22 -0.16 -0.00 -0.28 -0.11 0.35
0.16 0.08 0.08 0.16 0.14 0.09
-0.25 -0.24 -0.29 -0.46 0.06 0.41
0.23 0.00 0.13 0.16 0.08 0.24
-0.45 -0.30 -0.36 -0.39 -0.12 0.06
021 0.15 0.10 0.16 0.06 0.22
-0.27 -0.11 -0.15 -0.33 0.02 0.18
Table 3: International Markup Correlations
UK. US. ltaly Japan Germany
-035 033 049 022 012 -0.37
(0.11) (0.11) (0.12) (0.12) (0.17)  (0.15)
-054 028 080 028 0.15 -0.50
(0.12) (0.16) (0.10) (0.11) (0.21) (0.14)
-049 -052 035 0.02 0.35
(0.17) (0.13) (0.09) (0.21) (0.21)
043 0.28 0.35 -0.53
(0.12) (0.11) (0.19) (0.18)
013 038 -0.49
(0.09) (0.19) (0.14)
0.34 0.15
0.12) (0.08)
0.09
0.21)

(w«,TOT
0.22
0.13
0.01
0.13
-0.69
0.07
0.20
0.16
0.08
0.09
-0.34
0.11
-0.34
0.17
-0.16
0.15
-0.16

Note:Data is from OECD MEI for the period 1979:1-1993:4. Newey-West Standard errors in parentheses.



Table 4: Markup-GNP Correlations

Aus Can Fra UK us Ita Jap Ger

e=0.5
#=12 -048 -036 0.07 -045 -094 -041 -069 -0.14
(0.17) (0.17) (0.20) (0.22) (0.05) (0.12) (0.15) (0.19)
H\A -057 -063 006 -047 -095 -037 -074 -0.22
(0.15) (0.13) (0.12) (0.21) (0.04) (0.16) (0.14) (0.18)
/=16 -064 -0.79 005 -049 -096 -041 -0.77 -0.31
(0.13) (0.09) (0.15) (0.21) (0.04) (0.19) (0.13) (0.18)
/i=18 -0.68 -088 004 -051 -096 -043 -0.79 -0.40
(0.12) (0.07) (0.17) (0.20) (0.03) (0.17) (0.12) (0.17)

e=|
A»=l-2 -028 012 009 -019 -087 -021 -048 -0.10
(0.18) (0.18) (0.12) (0.24) (0.07) (0.20) (0.18) (0.19)
/=14 -039 -016 008 -022 -090 -025 -054 -0.18
(0.17) (0.16) (0.11) (0.23) (0.06) (0.16) (0.17) (0.18)
~=16 -047 -0.45 008 -024 -091 -027 -059 -0.26
(0.15) (0.14) (0.13) (0.23) (0.05) (0.12) (0.16) (0.18)
jj=1.8 -053 -066 007 -025 -092 -0.22 -0.62 -0.35
(0.14) (0.10) (0.20) (0.23) (0.04) (0.20) (0.15) (0.17)

e=15
p=12 -020 028 009 -009 -083 -011 -0.38 -0.09
(0.19) (0.17) (0.20) (0.24) (0.08) (0.16) (0.19) (0.19)
p=1.4 -032 005 009 -012 -087 -017 -0.45 -0.16
(0.17) (0.17) (0.14) (0.24) (0.06) (0.21) (0.18) (0.19)
/x=16 041 023 008 -014 -089 -019 -049 -0.25
(0.16) (0.15) (0.20) (0.23) (0.05) (0.21) (0.17) (0.18)
M=18 -047 -049 008 -015 -090 -0.18 -053 -0.34
(0.15) (0.12) (0.19) (0.23) (0.05) (0.19) (0.16) (0.17)

e=2
p=1.2 -016 036 009 -004 -080 -0.07 -0.33 -0.09
(0.19) (0.17) (0.10) (0.24) (0.08) (0.12) (0.20) (0.19)
fi=\A  -0.28 0.16 009 -006 -0.85 -0.06 -0.39 -0.16
(0.18) (0.16) (0.12) (0.24) (0.07) (0.21) (0.19) (0.19)
/i=16 -0.37 -010 0.09 -0.08 -0.87 -014 -044 -0.24
(0.16) (0.15) (0.15) (0.24) (0.06) (0.21) (0.18) (0.18)
/i=18 -043 -037 008 -010 -089 -0.19 -0.47 -0.33
(0.15) (0.13) (0.12) (0.23) (0.05) (0.11) (0.17) (0.18)

Note:Data is from OECD MEL1 for the period 1979:1-1993:4. Newey-West Standard errors in parentheses.



Table 5: Benchmark parameter values

6 il e MS 1/p M Sg
098 0025 05 0.36 0.22 15 0.2 0.2
Hkn Tkn Pa P:

a p*
14 12 0.835 0.007 0.95 0.005 0.95 0.007

Table 6: Correlations Government Spending-Domestic variables

Aus  Can Fra Ger Ita Jap Swi UK us EU

Corr(G,Y) -0.02 -031 -014 0.02 0.12 -010 039 -027 -007 031
(0.15) (0.15) (0.18) (0.17) (0.15) (0.11) (0.10) (0.11) (0.17) (0.10)

Corr(G,C) 0.27 0.08 0.14 -0.07  -001 0.06 0.51 -0.25  0.06 0.40
0.09) (0.17) (0.18) (0.17) (0.17) (0.11) (0.15) (0.11) (0.16) (0.12)

Corr(G,l) -012 -034 -015 012 0.01 -015 027 -011 -015 0.38
(0.16) (0.14) (0.18) (0.17) (0.18) (0.11) (0.17) (0.17) (0.17) (0.09)

Corr(G,N) -0.18 -016 -0.16 0.40 008 -009 0.14 -0.13  -005 0.30
(0.16) (0.10) (0.19) (0.15) (0.09) (0.06) (0.17) (0.17) (0.15) (0.11)

Corr(G,X) -011  -049 -004 0.23 -0.15 021 029 -012 0.08 -0.05
(0.15) (0.12) (0.14) (0.15) (0.10) (0.09) (0-11) (014) (0.16) (0.14)

Corr(G,M) 0.12 -0.37  0.08 0.30 0.02 0.06 038 -007 0.15 0.05
(0.11) (0.13) (0.14) (0.16) (0.13) (0.10) (0.16) (0.14) (0.13) (0.14)

Corr(G.NX) -0.17 -013 -018 -0.13 -015 0.3 -0.34 -0.06 -0.05 -0.24
(0.08) (0.13) (0.14) (0.14) (0.15) (0.12) (0.18) (0.15) (0.16) (0.10)

Corr(G,TT) 0.34 0.49 037 -002 -011 0.15 0.44 0.22 0.44 0.00
(0.16) (0.14) (0.13) (0.17) (0.15) (0.09) (0.11) (0.14) (0.16) (0.00)

Note: Data is from OECD MEI for the period 1971:1-1993:4, llodrick-Frescott filtered and in logs.
Newey-West standard errors in brackets.
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Figure 1: Markups(-) and GNP (- -)
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Table 9: Model with Government Shocks and Imperfect Competition with Variable Markup»
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Note: STD stands for standard deviation and CORR for the correlation coefficient.
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Table 11: Technology and Government Shocks
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Table 12: Model with Technology and Government Shocks with variable Markups

Model "
4, -
STD(Y)
STD(C)
STD(N)
STD(AP)
STD(I)
STD(X)
STD(M)
STD(NX)
SI'D(TT)
CORR(C)Y)
CORR(N,Y)
CORR(AF.Y)
CORR(1,Y)
CORRI X,Y)
CORR(M,Y)
CORR[NX,Y)
CORRITLY)
CORRIW,Y)
CORR]LS)
CORRITT,NX)
CORRIN,AP)
CORR(N.VV)
CORR(Y,Y*)
CORR(C,C*)
CORR(i,I*)
CORR(X,X*)
CORR|M,M»)
CORR(AP,AP*)
CORR(N,N%*)
CORR(W,W*)
CORR(G,Y)
CORR(G,C)
CORR(G.I)
CORR(G,N)
CORR]G,X)
CORR(G.M)
CORR(G,NX)
CORR|G,TT)
CORRI/i*,,Y)
CORRIfitn.C)
CORR|plIn,l)
CORR(pt,,,N)
CORR(/i»,,,X)
CORR(/r»,,,M)
CORR(/rr,,,G)
CORROTt,,,NX)
CORR|/rin,TT)

TGMI(SI)
0 02 06

230 232 237
024 024 025
080 079 079
050 049 048
420 419 418
104 103 103
108 108 108
035 035 035
032 032 031
031 032 033
087 087 088
061 062 064
094 094 094
009 010 011
096 096 096
059 -0.59 -0.58
050 050 049
050 052 055
096 09 096
0.39 -0.39 -0.40
015 017 021
007 010 015
007 008 0.10
072 067 057
023 022 -020
009 -008 -0.06
023 022 -021
002 001 0.0
028 027 028
025 025 027
002 002 002
012 009 005
2007 -005 -0.02
005 -004 -0.02
010 008 005
020 -024 -031
009 007 0.04
013 010 005
060 -059 -0.58
026 028 031
001 001 001
087 -0.87 -0.86
006 -0.06 -0.05
0.68 -0.67 -0.66
20.00 -0.00 -0.00
042 042 042
2017 -017 -0.16

TGM 1(S2)
0 02

227 230
026 026
081 080
051 050
411 4.09
103 102
106 106
033 033
029 029
033 034
086 0.87
060 061
093 094
020 021
09 0.96
054 -0.54
045 0.5
049 051
096 0.96
038 -0.39
013 0.6
005 009
021 023
080 076
013 -0.12
002 0.03
012 -0.80
026 025
032 032
035 036
003 002
012 0.10
-0.07 -0.06
-0.06 -0.05
010 008
018 -0.22
009 007
013 010
061 -0.60
025 027
001 001
-0.88  -0.87
-0.06 -0.06
-0.70  -0.69
-0.00 -0.00
046  0.46
<019 -0.19

0.6
2.35
0.26
0.79
0.48
4.08
1.02
1.06
0.32
0.27
0.34
0.88
0.64
0.94

-0.59
0.30
0.01

-0.87

-0.05

-0.68

-0.00
0.46

-0.19

TGM1(S3)

0 0.2
211 215
038 036
085 0.83
057 055
438 432
108 107
112 111
038 037
028 027
032 035
083 084
053 056
091 001
003 005
096 0.96
061  -0.60
045 044
044 047
096 0.96
038 -0.38
003 002
-0.08 -0.02
009 012
091  0.89
028 -0.27
016 -0.14
028 -0.76
039 038
027 026
032 034
002 002
012 0.0
007 -0.05
-0.07 -0.05
011  0.09
013 -0.16
009 007
013  0.10
-0.66 -0.65
019 021
001 001
-0.90 -0.90
-0.07  -0.06
072 071
0.00 -0.00
043 043
023 -0.22

Note: STD stands for standard deviation and CORR for the correlation coefficient.

0.6
2.23
0.35
0.81
0.52
4.24
1.06
110
0.36
0.26
0.39
0.86
0.60
0.92
0.10
0.96
-0.58
0.43
0.53
0.96
-0.39
0.11
0.07
0.18
0.83
-0.24
-0.10
-0.21
0.36
0.26
038
0.02
0.05
-0.03
-0.03
0.05
-0.23

0.05
-0.63
0.24
0.01
0.90
0.05
-0.70
-0.00
0.44
-022
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Figure 2: Left panel: Standard Model with Perfect competition (T1). Right Panel:

Model with Imperfect Competition (T2)
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Figure 3: Left panel: Model with only Markup shocks (M1). Right Panel: Model with variable

Markups (TM1)
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Figure 4: Left panel: Government Shock (<pg = 0)(G1). Right Panel: Government Shock (4% =
0.2)(G2)
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Figure 5: Left panel: Government Shock with Imperfect Competition (g = 0) (GI). Right Panel:
Government Shock with Imperfect Competition (qg = 0.2) (G2)
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Figure 6: Left panel: Permanent Government Shock gy = 0.2) (GI). Right Panel: Temporary
Government Shock (<l = 0.2) (G2)
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Figure 7: Left panel: Permanent Government Shock with Imperfect Competition {frg = 0) (G1).
Right Panel: Temporary Government Shock with Imperfect Competition (qg = 0.2) (G2)



Figure 8: Left panel: Permanent Government Shock (Corr(G,G*) = 0.2) (GI). Right Panel:
Temporary Government Shock (Corr(G,G*) = 0.2) (G2)
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Figure 9: Left panel: Permanent Government Shock with Imperfect Competition (Corr(G,G*) =
0.2) (G1). Right Panel: Temporary Government Shock with Imperfect Competition (Corr(G,G*)
= 0.2) (G2)



Figure 10: Left panel: Permanent Government Shock (Corr(G,G*) = 0.6) (GI). Right Panel:
Temporary Government Shock (Corr(G,G*) = 0.6) (G2)

Figure 11: Left panel: Permanent Government Shock with Imperfect Competition (Corr(G,G*) =
0.6) (GI). Right Panel: Temporary Government Shock with Imperfect Competition (Corr(G,G*)
= 0.6) (G2)
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Figure 12: Left panel: Technology and Government Shock (4> = 0) (TG1). Right Panel: Technoi:
ogy and Government Shock (g = 0.2) (TGI)

Ii 15 Ii
1 D 1
o ° s %
0 OEENIMO o
Q s 1
10 20 10 20 0 10 20
date e che
e dale e chie

Figure 13: Left panel: Technology and Government Shock with Imperfect Competition(<p3 = 0)
(TG2). Right Panel: Technology and Government Shock with Imperfect Competition (g =
0.2)(TG2)
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Figure 11: Sensitivity analysis Model T2. Imperfect Competition parameters. Average Markup
(left panel) and Scale Parameter (right panel). A * denotes foreign variables.
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Figure 15: Sensitivity analysis Model TM1. Imperfect Competition parameters. Average Markup
(left panel) and Scale Parameter (right panel). A * denotes foreign variables.
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Figure 16: Sensitivity analysis Model TM1. Imperfect Competition parameters. Persistence (left
panel) and Volatility (right panel) of the markup process. A * denotes foreign variables.
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Figure 17: Sensitivity analysis Model GI. Imperfect Competition parameters. Average Markup
(left panel) and Scale Parameter (right panel). A * denotes foreign variables.



EUI
WORKING
PAPERS

EUI Working Papers are published and distributed by the
European University Institute, Florence

Copies can be obtained free of charge
- depending on the availability of stocks - from:

The Publications Officer
European University Institute
Badia Fiesolana
1-50016 San Domenico di Fiesole (FI)
Italy

Please use order form overleaf



Publications of the European University Institute

To The Publications Officer
European University Institute
Badia Fiesolana
1-50016 San Domenico di Fiesole (FI) - Italy
Telefax No: +39/55/4685 636
E-mail: publish@datacomm.iue.it

From Name

O Please send me a complete list of EUI Working Papers
O Please send me a complete list of EUI book publications
O Please send me the EUI brochure Academic Year 1997/98

Please send me the following EUIl Working Paper(s):

No, Author
Title:
No, Author
Title:
No, Author
Title:
No, Author
Title:

Date s

Signature


mailto:publish@datacomm.iue.it

Working Papers of the Department of Economics
Published since 1994

ECO No. 94/1

Robert WALDMANN

Cooperatives With Privately Optineal
Price Indexed Debt Increase Membership
When Demand Increases

ECO No. 94/2

Tilman EHRBECK/Robert
WALDMANN

Can Forecasters’ Motives Explain
Rejection of the Rational Expectations
Hypothesis? *

ECO No. 94/3

Alessandra PELLONI

Public Policy ina Two Sector Model of
Endogenous Growth *

ECO No. 94/4

David F. HENDRY

On the Interactions of Unit Roots and
Exogeneity

ECO No. 94/5

Bernadette GOVAERTS/David F.
HENDRY/Jean-Fran?ois RICHARD
Encompassing in Stationary Linear
Dynamic Models

ECO No. 94/6

Luigi ERMINI/Dongkoo CHANG
Testing the Joint Hypothesis of Rational-
ity and Neutrality under Seasonal Coin-
tegration: The Case of Korea *

ECO No. 94/7

Gabriele FIORENTINI/Agustfn
MARAVALL

Unobserved Components in ARCH
Models: An Application to Seasonal
Adjustrment *

ECO No. 94/8

Niels HAL DRUP/Mark SALMON
Polynomially Cointegrated Systems and
their Representations: A Synthesis *

ECO No. 94/9

Mariusz TAMBORSKI

Currency Option Pricing with Stochastic
Interest Rates and Transaction Costs:

A Theoretical Model

ECO No. 94/10

Mariusz TAMBORSKI

Are Standard Deviations Implied in
Currency Ogption Prices Good Predictors
of Future Exchange Rate Volatility? *

ECO No. 94/11

John MICKLEWRIGHT/Gyula NAGY
How Does the Hungarian Unemploy-
ment Insurance System Really Work? *

ECO No. 94/12

Frank CRITCHLEY/Paul
MARRIOTT/Mark SALMON

An Elementary Account of Amari’s

Expected Geometry *

ECO No. 94/13

Domenico Junior MARCHE 111
Procyclical Productivity, Externalities
and Labor Hoarding: A Reexamination of
Evidence from U.S. Manufacturing *

ECO No. 94/14

Giovanni NERO

A Structural Model of Intra-European
Airline Competition *

ECO No. 94/15

Stephen MARTIN

Oligopoly Limit Pricing: Strategic
Substitutes, Strategic Complements

ECO No. 94/16

Ed HOPKINS

Learning and Evolution ina
Heterogeneous Population *

ECO No. 94/17

Berthold HERRENDORF

Seigniorage, Optimal Taxation, and Time
Consistency: A Review *

ECO No. 94/18
Frederic PALOMINO
Noise Trading in Small Markets *

ECO No. 94/19

Alexander SCHRADER

Vertical Foreclosure, Tax Spinning and
QOil Taxation in Oligopoly

*out of print



ECO No. 94/20

Andrzej BANIAK/Louis PHLIPS
La Pléiade and Exchange Rate Pass-
Through

ECO No. 94/21

Mark SALMON

Bounded Rationality and Learning;
Procedural Learning

ECO No. 94/22

Isabelle MARET

Heterogeneity and Dynamics of
Temporary Equilibria: Short-Run Versus
Long-Run Stability

ECO No. 94/23

Nikolaos GEORGANTZ1S
Short-Run and Long-Run Cournot
Equilibria in Multiproduct Industries

ECO No. 94/24

Alexander SCHRADER

Vertical Mergers and Market Foreclosure;
Comment

ECO No. 94/25

Jeroen HINLOOPEN

Subsidising Cooperative and Non-
Cooperative R&D in Duopoly with
Spillovers

ECO No. 94/26

Debora DI GIOACCHINO

The Evolution of Cooperation:
Robustness to Mistakes and Mutation

ECO No. 94/27

Kristina KOSTIAL

The Role of the Signal-Noise Ratio in
Cointegrated Systems

ECO No. 94/28 _
Agustin MARAVAL L/Vfctor GOMEZ
Program SEATS “Signal Extraction in
ARIMA Time Series” - Instructions for
the User

ECO No. 94/29

Luigi ERMINI

A Discrete-Time Consumption-CAP
Model under Durability of Goods, Habit
Formation and Temporal Aggregation

ECO No. 94/30
Debora DI GIOACCHINO
Learning to Drink Beer by Mistake

ECO No. 94/31

Victor GBMEZ/Agustfin MARAVALL
Program TRAMO ‘Time Scries
Regression with ARIMA Noise, Missing
Observations, and OuUiers” -
Instructions for the User

ECO No. 94/32

Akos VALENTINYI

How Financial Development and
Inflation may Affect Growth

ECO No. 94/33

Stephen MARTIN

European Community Food Processing
Industries

ECO No. 94/34

Agustin MARAVAL L/Christophe
PLANAS

Estimation Error and the Specification of
Unobserved Component Models

ECO No. 94/35

Robbin HERRING

The “Divergent Beliefs” Hypothesis and
the “Contract Zone” in Final Offer
Arbitration

ECO No. 94/36
Robbin HERRING

Hiring Quality Labour

ECO No. 94/37

Angel J. UBIDE

Is there Consumption Risk Sharing in the
EEC?

ECO No. 94/38

Berthold HERRENDORF
Credible Purchases of Credibility
Through Exchange Rate Pegging;
An Optimal Taxation Framework

ECO No. 94/39

Enrique ALBEROLAILA

How Long Can a Honeymoon Last?
Institutional and Fundamental Beliefs in
the Collapse of a Target Zone

ECO No. 94/40

Robert WALDMANN

Inequality, Economic Growth and the
Debt Crisis

‘out of print



ECO No. 94/41

John M1CKLEWRIGHT/
Gyula NAGY

Flows to and from Insured

Unemployment in Hungary

ECO No. 94/42

Barbara BOEHNLEIN

The Soda-ash Market in Europe:
Collusive and Competitive Equilibria
With and Without Foreign Entry

ECO No. 94/43

Hans-Theo NORMANN

Stackelberg Warfare as an Equilibrium
Choice in a Game with Reputation Effects

ECO No. 94/44

Giorgio CALZOLARI/Gabriele
FIORENTINI

Conditional Heteroskedasdcity in
Nonlinear Simultaneous Equations

ECO No. 94/45

Frank CRITCHLEY/Paul MARRIOTT/
Mark SALMON

On the Differential Geometry of the Wald
Test with Nonlinear Restrictions

ECO No. 94/46

Renzo G. AVESANI/Giampiero M.
GALLCVMErk SALMON

On the Evolution of Credibility and
Flexible Exchange Rate Target Zones *

ECO No. 95/1

Paul PEZANIS-CHRISTOU
Experimental Results in Asymmetric
Auctions - The ‘Low-Ball’ Effect

ECO No. 95/2

Jeroen HINLOOPEN/Rien
WAGENVOORT

Robust Estimation: An Example *

ECO No. 95/3

Giampiero M. GALLO/Barbara PACINI
Risk-related Asymmetries in Foreign
Exchange Markets

ECO No. 95/4

Santanu ROY/Rien WAGENVOORT
Risk Preference and Indirect Utility in
Portfolio Choice Problems

ECO No. 95/5

Giovanni NERO

Third Package and Noncooperative
Collusion in the European Airline
Industry *

ECO No. 95/6

Renzo G. AVESANI/Giampiero M
GALLO/Mark SALMON

On the Nature of Commitment in Flexible
Target Zones and the Measurerment of
Credibility: The 1993 ERM Crisis *

ECO No. 95/7

John MICKLEWRIGHT/Gyula NAGY
Unemployment Insurance and Incentives
in Hungary *

ECO No. 95/8

Kristina KOSTIAL

The Fully Modified OLS Estimator as a
System Estimator A Monte-Carlo
Analysis

ECO No. 95/9

GUnther REHME

Redistribution, Wealth Tax Competition
and Capital Flight in Growing
Economies

ECO No. 95/10

Grayham E. MIZON

Progressive Modelling of
Macroeconomic Time Series: The LSE
Methodology *

ECO No. 95/11

Pierre CAHUC/Hubert KEMPF
Alternative Time Patterns of Decisions
and Dynamic Strategic Interactions

ECO No. 95/12
Tito BOERI
Is Job Turnover Countercyclical?

ECO No. 95/13

Luisa ZANFORLIN

Growth Effects from Trade and
Technology *

ECO No. 95/14

Miguel JIMfiNEZ/Domenico
MARCHETTI, jr.

Thick-Market Externalities in U.S.
Menufacturing: A Dynamic Study with
Panel Data

sout of print



ECO No. 95/15

Berthold HERRENDORF

Exchange Rate Pegging, Transparency,
and Imports of Credibility

ECO No. 95/16

Gunther REHME

Redistribution, Income cum Investment
Subsidy Tax Competition and Capital
Flight in Growing Economies *

ECO No. 95/17

Tito BOERI/Stefano SCARPETTA
Regional Dimensions of Unemployment
in Central and Eastern Europe and Social
Barriers to Restructuring

ECO No. 95/18

Bernhard WINKLER

Reputation for EMU - An Economic
Defence of the Maastricht Criteria *

ECO No. 95/19
Ed HOPKINS
Learning, Matching and Aggregation

ECO No. 95/20

Done VERNER

Can the Variables in an Extended Solow
Model be Treated as Exogenous?
Learning from International Comparisons
Across Decades

ECO No. 95/21

Enrique ALBEROLA-ILA

Optimal Exchange Rate Targets and
Macroeconomic Stabilization

ECO No. 95/22
Robert WALDMANN
Predicting the Signs of Forecast Errors *

ECO No. 95/23

Robert WALDMANN

The Infant Mortality Rate is Higher
where the Rich are Richer

ECO No. 95/24

Michael J. ARTIS/Zenon G,
KONTOLEMIS/Denise R. OSBORN
Classical Business Cycles for G7 and
European Countries

ECO No. 95/25

Jeroen HINLOOPEN/Charles VAN
MARREWUK

On the Limits and Possibilities of the
Principle of Minimum Differentiation *

ECO No. 95/26

Jeroen HINLOOPEN
Cooperative R&D Versus R&D-
Subsidies: Cournot and Bertrand
Duopolies

ECO No. 95/27

Giampiero M. GALLO/Hubert KEMPF
Cointegration, Codependence and
Economic Fluctuations

ECO No. 95/28

Anna PETONII/Stefano NARDELLI
Progressive Taxation, Quality, and
Redistribution in Kind

ECO No. 95/29
Akos VALENTINYI
Rules of Thumb and Local Interaction *

ECO No. 95/30
Robert WALDMANN
Democracy, Demography and Growth

ECO No. 95/31

Alessandra PELLONI

Nominal Rigidities and Increasing
Returns

ECO No. 95/32

Alessandra PELLONI/Robert
WALDMANN

Indeterminacy and Welfare Increasing
Taxes ina Growth Model with Elastic
Labour Supply

ECO No. 95/33

Jeroen HINLOOPEN/Stephen MARTIN
Comment on Estimation and
Interpretation of Empirical Studies in
Industrial Economics

ECO No. 95/34

M.J. ARTIS/W. ZHANG
International Business Cycles and the
ERM: Is there a European Business
Cycle?

ECO No. 95/35

Louis PHLIPS

On the Detection of Collusion and
Predation

ECO No. 95/36

Paolo GUARDA/Mark SALMON
On the Detection of Nonlinearity in
Foreign Exchange Data

out of print



ECO No. 95/37

Chiara MONFARDINI
Simulation-Based Encompassing for
Non-Nested Models: A Monte Carlo
Study of Alternative Simulated Cox Test
Statistics

ECO No. 95/38

Tito BOERI

On the Job Search and Unemployment
Duration

ECO No. 95/39

Massimiliano MARCELLINO
Temporal Aggregation ofa VARIMAX
Process

ECO No. 95/40

Messimiliano MARCELLINO
Some Consequences of Temporal
Aggregation of a VARIMA Process

ECO No. 95/41
Giovanni NERO
Spatial Multiproduct Duopoly Pricing

ECO No. 95/42

Giovanni NERO

Spatial Multiproduct Pricing: Empirical
Evidence on Intra-European Duopoly
Airline Markets

ECO No. 95/43
Robert WALDMANN
Rational Stubbornness?

ECO No. 95/44

Tilman EHRBECK/Robert
WALDMANN

Is Honesty Always the Best Policy?

ECO No. 95/45

Giampiero M. GALLO/Barbara PACINI
Time-varying/Sign-switching Risk
Perception on Foreign Exchange Markets

ECO No. 95/46

Victor GOMEZ/Agustin MARAVALL
Programs TRAMO and SEATS
Update: December 1995

ECO No. 96/1

Ana Rute CARDOSO

Earnings Inequality in Portugal: High
and Rising?

ECO No. 96/2

Ana Rute CARDOSO

Workers or Employers: Who is Shaping
Wage Inequality?

ECO No. 96/3

David F. HENDRY/Grayham E. MIZON
The Influence of AW.H. Phillips on
Econometrics

ECO No. 96/4

Andrzej BANIAK

The Multimarket Labour-Managed Firm
and the Effects of Devaluation

ECO No. 96/5

Luca ANDERLINI/Hamid
SABOURIAN

The Evolution of Algorithmic Learning:
A Global Stability Result

ECO No. 96/6

James DOW

Arbitrage, Hedging, and Financial
Innovation

ECO No. 96/7

Marion KOHLER

Caalitions in International Monetary
Policy Games

ECO No. 96/8

John MICKLEWRIGHT/ Gyula NAGY
A Follow-Up Survey of Unemployment
Insurance Exhausters in Hungary

ECO No. 96/9

Allastair MeAULEY/John
MICKLEWRIGHT/Aline COUDOUEL
Transfers and Exchange Between
Households in Central Asia

ECO No. 96/10

Christian BELZIL/Xuelin ZHANG
Young Children and the Search Costs of
Unemployed Females

ECO No. 96/11

Christian BELZIL

Contiguous Duration Dependence and
Nonstationarity in Job Search: Some
Reduced-Form Estimates

‘out of print



ECO No. 96/12
Ramon MARIMON
Learning from Learning in Economics

ECO No. 96/13

Luisa ZANFORLIN

Technological Diffusion, Learning and
Economic Performance: An Empirical
Investigation on an Extended Set of
Countries

ECO No. 96/14

Humberto L6PEZ/Eva ORTEGA/ANgel
UBIDE

Explaining the Dynamics of Spanish
Unemployment

ECO No. 96/15

Spyros VASSILAKIS

Accelerating New Product Development
by Overcoming Complexity Constraints

ECO No. 96/16

Andrew LEWIS

On Technological Differences in
Oligopolistic Industries

ECO No. 96/17

Christian BELZIL

Employment Reallocation, Wages and
the Allocation of Workers Between
Expanding and Declining Firms

ECO No. 96/18

Christian BELZIL/Xuelin ZHANG
Unemployment, Search and the Gender
Wage Gap: A Structural Model

ECO No. 96/19
Christian BELZIL
The Dynamics of Female Time Allocation
upon a First Birth

ECO No. 96/20

Hans-Theo NORMANN

Endogenous Timing in a Duopoly Model
with Incomplete Information

ECO No. 96/21

Ramon MARIMON/Fabrizio ZILIBOTTI
‘Actual’ Versus ‘Virtual’ Employment in
Europe: Is Spain Different?

ECO No. 96/22

Chiara MONFARDINI

Estimating Stochastic Volatility Models
Through Indirect Inference

ECO No. 96/23

Luisa ZANFORLIN

Technological Diffusion, Learning and
Growth: An Empirical Investigation ofa
Set of Developing Countries

ECO No. 96/24

Luisa ZANFORLIN

Technological Assimilation, Trade
Patterns and Growth: An Empirical
Investigation of a Set of Developing
Countries

ECO No. 96/25

Giampiero M.GALLO/Massimiliano
MARCELUNO

In Plato’s Cave: Sharpening the Shadows
of Monetary Announcements

ECO No. 96/26

Dimilrios SIDERIS

The Wage-Price Spiral in Greece: An
Application of the LSE Methodology in
Systems of Nonstationary Variables

ECO No. 96/27

Andrei SAVKOV

The Optimal Sequence of Privatization in
Transitional Economies

ECO No. 96/28

Jacob LUNDQUIST/Dorte VERNER
Optimal Allocation of Foreign Debt
Solved by a Multivariate GARCH Model
Applied to Danish Data

ECO No. 96/29

Done VERNER

The Brazilian Growth Experience in the
Light of Old and New Growth Theories

ECO No. 96/30

Steffen HORNIG/Andrea LOFARO/
Louis PHLIPS

How Much to Collude Without Being
Delected

ECO No. 96/31

Angel J. UBIDE

The International Transmission of Shocks
in an Imperfectly Competitive
International Business Cycle Model

*out of print



‘Aioyisoday yoseasay ajniisu| Alsiaaiun ueadoin3 ‘snwpe) uo ss809y uadQ a|ge|ieAy ‘0Z0g ul Aeiqi N3 ayy Aq paonpold uoisian pasiibiq
‘anisu| Alisianiun ueadodn3g ‘(s)ioyiny ayl ©



‘Aioyisoday yoseasay ajniisu| Alsiaaiun ueadoin3 ‘snwpe) uo ss809y uadQ a|ge|ieAy ‘0Z0g ul Aeiqi N3 ayy Aq paonpold uoisian pasiibiq
‘anisu| Alisianiun ueadodn3g ‘(s)ioyiny ayl ©



‘Aioyisoday yoleasay ainyisu| Alsianiun ueadolng ‘snwpe) uo ssa20y uadQ a|ge|ieAy ‘0Z0gz Ul Aeiqi |N3 8y} Aq paonpoud uoisian pasnibig
‘ainyisu| Alsianiun ueadoln3 (s)ioyiny syl @



‘Aioyisoday yoleasay ainyisu| Alsianiun ueadolng ‘snwpe) uo ssa20y uadQ a|ge|ieAy ‘0Z0gz Ul Aeiqi |N3 8y} Aq paonpoud uoisian pasnibig
‘ainyisu| Alsianiun ueadoln3 (s)ioyiny syl @





