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1. Introduction 

An assumption often made in theoretical analyses of the incidence of shocks in a 

monetary union is that the financial markets of the member countries of the 

monetary union are perfectly integrated.2 Though this assumption alleviates the 

theoretical analysis of the propagation of shocks in a monetary union, it clearly is 

at variance with the empirical evidence available for the European Monetary 

Union. The evidence reported in the empirical literature suggests that, although a 

number of steps have been taken during the past decade to speed up cross-border 

financial transactions, financial markets in Europe are not yet perfectly 

integrated.3 Nevertheless, it can be expected that, with the introduction of the 

euro, the process of financial market integration in Europe will gain further 

momentum (see, e.g., Danthine et al. 2000). It is therefore an interesting and 

important question how this process could alter the propagation of shocks in the 

European Monetary Union. 

In this paper, I use a stochastic dynamic general equilibrium two-region model 

of a monetary union with sticky-prices and monopolistic competition to address 

this question. Specifically, I explore the implications of the ongoing integration of 

regional financial markets for the propagation of asymmetric productivity shocks 

in an otherwise symmetric monetary union. The basic structure of my model is 

similar to the structure of the monetary union models recently developed by 

Benigno (2001) and Lombardo (2002). The structure of their models closely 

resembles that of the canonical new open economy macro (NOEM) model 

pioneered by Obstfeld and Rogoff (1995, 1996). Because NOEM models have 

become a standard tool for analyzing international macro issue, they are a natural 

                                                 
2  Monetary union models featuring imperfect substitutability between internationally 

traded financial assets can be found, e.g., in Allen and Kenen (1980) and in Marston 
(1985). 

3  The extent of cross-border capital mobility in Europe has been the subject of a 
number of recent empirical studies. In general, the empirical evidence indicates that 
the degree of financial market integration in Europe has increased. Yet, the empirical 
evidence also suggests that the degree of financial market integration differs across 
financial market segments. For a further discussion, see, e.g., Lemmen (1998), 
Bayoumi et al. (1999), Berger et al. (2000), Centeno and Mello (1999), and the 
references cited therein. 
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candidate for analyzing the impact of financial market integration on the 

propagation of shocks in a monetary union. 

The core feature of the NOEM model I use in this paper is that it departs from 

the assumption made by Benigno (2001) and Lombardo (2002) that the financial 

markets of the member countries of the monetary union are fully integrated. To 

build into their NOEM model the assumption that the financial markets of the 

member countries of the monetary union are imperfectly integrated, I use the 

approach recently advanced by Sutherland (1996) and Senay (1998). They have 

shown how a relatively simple transaction cost technology for cross-border 

financial transactions can be used to extend NOEM models to incorporate the 

assumption of imperfect international financial market integration. 

My NOEM model shows that the integration of regional financial markets 

amplifies the output effects of asymmetric productivity shocks, that is, business 

cycle volatility is higher the more integrated the capital markets of the member 

countries of a monetary union are. However, the results of numerical simulations 

indicate that this effect might be quantitatively small if productivity shocks are 

persistent. Moreover, for a given degree of financial market integration, business 

cycle volatility tends to be larger the higher is the substitutability between goods 

produced in different member countries of the monetary union. In contrast, 

business cycle volatility tends to be lower the more sluggish goods prices adjust to 

productivity shocks. Further, as would have been expected, financial market 

integration in the monetary union leads to a reduction of consumption volatility 

because households can hold better diversified portfolios of financial assets when 

financial markets are highly integrated. 

The remainder of the paper is organized as follows. In Section 2, I lay out the 

NOEM model I use to derive the results reported in this paper. In Section 3, I use 

impulse response functions and numerical simulations to analyze the implications 

of financial market integration for the propagation of asymmetric productivity 

shocks in a monetary union. Section 4 offers some concluding remarks. 
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2. The Model 

The monetary union is made up of two regions, Home, H , and Foreign, F . Each 

region is populated by a continuum of infinitely-lived households. In addition, 

each region is populated by a continuum of firms. Each firm produces a 

differentiated product and sells it in a monopolistically competitive goods market. 

All goods produced by Home and Foreign firms are traded between the regions. 

The only production factor needed to produce a differentiated product is labor. 

Firms hire labor in a perfectly competitive labor market. There is no possibility of 

migration across regions. 

 

2.1 Households’ Preferences and Goods Market Structure 

The member countries of the monetary union are inhabited by a continuum of 

infinitely-lived households on the interval ]1,0[ . The households on the segment 

),0[ nj�  reside in region H , while the households on the segment ]1,[nj �  

belong to region F . Home and Foreign households have identical preferences. 

They form rational expectations and seek to maximize the present value of their 

expected lifetime utility defined as: 

 

�
�

�

�

���
ts isisissis

ts
tit jNPjMjCEjU ]2/)()/)(log())(([log)( 2

,,,,, ��� , (1) 

 

where Hi �  if ),0[ nj�  and Fi �  if ]1,[nj � , 0�� , 10 �� � , and tE  

denotes the conditional expectations operator. In Eq. (1), )(, jC it  denotes a real 

consumption index, )(, jN it  is the households’ labor supply, it ,�  is a region 

specific stochastic productivity index, and itt PjM ,/)(  denotes the end-of-period 

real money demand, where itP ,  is the aggregate price index in region i  defined 

below. 
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The aggregate consumption index, )(, jC it , is a CES aggregate of an index of 

Home consumption goods, H
itC , , and of an index of Foreign consumption goods, 

F
itC , : 
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where 0��  denotes the elasticity of substitution between the Home and Foreign 

consumption index. As in Tille (2001), the index )(, jC H
it  ( )(, jC F

it ) is defined as a 

CES aggregate over a continuum of differentiated, perishable Home (Foreign) 

consumption goods consumed by Households of country i . These goods are sold 

by Home and Foreign firms in a monopolistically competitive goods market. The 

indices )(, jC H
it  and )(, jC F

it  can be expressed as: 
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where ),0[ nh�  denotes Home and ]1,(nf �  denotes Foreign goods, )(, zc j
it  

denotes consumption of good z  by household j  residing in country i , and 1��  

denotes the elasticity of substitution between consumption goods produced within 

the same country. The optimal consumption allocation is given by (neglecting the 

household index from now on): 

 

� � � � itithithititit CPPPhphc ,,,,,,,, //)()( �� ��

� , (5) 
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� � � � ititfitfititit CPPPfpfc ,,,,,,,, //)()( �� ��

� . (6) 

 

Analogous expressions can be derived for the consumption allocation of 

Foreign households. In Eqs. (5) and (6), )(, hp it  denotes the price of the Home 

good in region i  and )(, fp it  denotes the price of the Foreign good in region i . 

The price index hitP ,,  ( fitP ,, ) is defined as the minimum expenditure required to 

buy one unit of the index of Home (Foreign) consumption goods, H
itC ,  ( F

itC , ), in 

region i . These price indices are given by: 
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The aggregate price index for region i  is then of the form: 

 

� � )1/(11
,,

1
,,, ))(1()( ��� �

��

��� fithitit PnPnP  (9) 

 

I assume that there are no transaction costs for transporting goods across 

regions and that firms consider the whole monetary union as a common market 

when setting prices. With households’ preferences being the same in the member 

countries of the monetary union, these assumptions imply that )()( ,, hphp FtHt �  
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and )()( ,, fpfp FtHt � . It immediately follows that we also have tFtHt PPP �� ,, , 

i.e., purchasing power parity holds.4 

 

2.2 The Structure of Financial Markets 

Households can trade in Home and Foreign nominal bonds. When trading in these 

bonds, households have to take into consideration that the national financial 

markets of the member countries of the monetary union are not perfectly 

integrated. Whereas Home households have free access to the Home financial 

market, they incur intermediation costs when undertaking positions in the Foreign 

financial market. Similarly, Foreign households can trade in the Foreign financial 

market without incurring transaction costs but incur intermediation costs when 

trading in the Home financial market. The real intermediation costs, itZ , , of 

undertaking positions in the international financial market are given by: 

 

2
,2

2
,1, ]/)[(5.05.0 tititit PFFIZ ��� �� , (10) 

 

where 01 ��  and 02 ��  are positive constants, itF ,  denotes the stock of foreign 

currency denominated assets held by the households of region i , F  is the steady 

state level of the foreign asset holdings of households (assumed to be identical 

across regions), and itI ,  denotes the level of real funds households residing in 

region j  transfer abroad and, thus, corresponds to the trade balance of region i . 

Both itZ ,  and itI ,  are denominated in terms of the consumption aggregator, itC , . 

                                                 
4  As purchasing power parity holds, the model renders it possible to abstract from 

effects due to the segmentation of national goods markets when analyzing the effects 
of financial market integration for macroeconomic dynamics in the monetary union. 
Using a standard NOEM model with flexible exchange rates, Senay (1998) has 
shown that the effects of financial market integration on macroeconomic dynamics 
are largely independent of the degree of goods market integration. 
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The first term on the right-hand side of Eq. (10) reflects convex adjustment 

costs and is identical to the transaction cost technology used by Sutherland 

(1996). The second term on the right-hand side of Eq. (10) is introduced to ensure 

that the foreign asset positions of the member countries of the monetary union 

and, thus, the steady state around which the model is log-linearized is stationary 

(Schmitt-Grohe and Uribe 2001). The stationarity of the steady state will serve 

useful in the stochastic simulations of the model presented in Section 3. 

Total income received by households consists of the yield on their holdings of 

Home and Foreign bonds, the profit income for the ownership of firms (i.e., 

dividend income), and the labor income. Given total income, households 

determine their optimal consumption, decide on their preferred Home and Foreign 

bond holdings, and determine their preferred money holdings. In addition, they 

receive transfers from the government of the region in which they reside and incur 

transaction costs for undertaking cross-border asset transactions. The dynamics of 

households’ domestic bond holdings, therefore, obey the following flow budget 

constraint: 

 

ittitittittittititttititit TPZPIPCPNwMMDRD ,,,,,,,1,1,1, )1( �����������
���

, (11) 

 

where itD ,  stands for the quantity of domestic nominal bonds held by agents in 

region i , itR ,  denotes the nominal interest rate earned upon holding the bonds 

issued by region i  between period t  and 1�t , itT ,  stands for real lump-sum 

transfers (denominated in terms of the consumption aggregate, itC , ), itw ,  is the 

nominal wage rate earned by the households of region i  in a perfectly competitive 

labor market, and it ,�  denotes the nominal profit income the household in region 

i  receive from the firms of that region. 

The dynamics of households’ Foreign bond holdings are given by: 

 

ittitktit IPFRF ,,1,1, )1( ���
��

, (12) 
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where ),( FHk �  and ik � , i.e., ktR ,  denotes the nominal interest rate earned by 

the households residing in region i  for holding between period t  and t � 1 a 

nominal bond issued by the Foreign region k . 

 

2.3 Individual Maximization 

The first-order conditions for the households’ intertemporal optimization problem 

are: 

 

titit PC ,,/1 �� , (13) 

 

itittt EM ,,1 )(/ ���� ��
�

, (14) 

 

itititit wN ,,,, �� � , (15) 

 

itittit ER ,,1, )()1( ��� ��
�

, (16) 

 

)()1(/)()()1( ,1,1,,,2,1,1,, itittittitititittktit IERPFFER
���

������� ��������� , (17) 

 

where it ,�  denotes the region-specific Lagrange multiplier. Eq. (17) shows that 

the intermediation costs for undertaking cross-border financial transactions 

(�1 0� , �2 0� ) imply that the interest parity condition linking the interest rates 

on Home and Foreign bonds includes terms accounting for the costs incurred 

when transferring funds between the Home and the Foreign bond market. 
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Eliminating the Lagrange multiplier from Eq. (17), this interest rate parity 

condition can be shown to be: 

 

tititittktitit PFFRIERIR /))(1()1)(1()1)(1( ,,2,11,,1, ��������
�

���  (18) 

 

2.4 Price Setting 

Each profit-maximizing firm hires labor to produce a differentiated good indexed 

by z  according to the production function )()( ,, zNzy itit � . The firm’s nominal 

profits are, therefore, given by )()()()( ,,,,, zywzyzpz ititititit ��� . Because each 

firm has monopoly power on the market for the differentiated good it produces, it 

treats the price, )(, zp it , it charges for its product as a choice variable and seeks to 

set the price of its product to maximize profits. When setting the price of its 

product, the firm faces the following demand curve for its good in the 

monopolistically competitive goods market: 

 

ttitit QPzpzy ��
� )/)(()( ,, , (19) 

 

where ))()1()(( FCnHnCQ ttt ���  is the aggregate goods demand in the 

monetary union. 

When setting prices, firms have to take into account that they are subject to 

sluggish price adjustment of the form described in Calvo (1983). According to 

this price adjustment mechanism each firm has to take into account when setting 

its profit-maximizing price that there is a positive probability 10 �� �  that it 

cannot revise its price setting decision made in period ts �  in period t . Firms, 

therefore, set the current price of their product, )(, zp it , so as to maximize the 

expected present value, )(, zV it , of current and future real profits, where period s , 



 10

ts � , profits are weighted by the probability that the current period price, )(, zp it , 

will still be in force in period s . As in Sutherland (1996), firms maximize: 
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where ix
t

sxist dR ,,, �
��  with )1/(1 ,, itit Rd ��  is the discount factor for period ts �  

expected real profits. Eq. (20) shows that the sluggish price adjustment makes 

each firms’ price setting problem dynamic; rather than maximizing its profits 

period-by-period, each firm acts to maximize its total market value. Using Eq. 

(19) in Eq. (20), the profit-maximizing price can expressed as: 
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With prices being perfectly flexible, Eq. (21) implies that firms set the profit-

maximizing price of their product according to the rule itit wzp ,, )]1/([)( �� �� , 

i.e., the difference between the price and the marginal costs of production is given 

by the constant mark up )1/( ��� . 

 

2.5 The Government Sector 

Assuming that seignorage revenues are returned to the households of the regions 

according to its source, the budget constraint in period t  of the government of 

region i  is given by: 

 

0)()()( 1 ��� ���
�

�
�� ij tij tij tt jMjMjTP  (22) 
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The supply of outside money in the monetary union, u
tM , is given by: 

 

��
1

0
)( djjMM t

u
t  (23) 

 

2.6 Definition of Equilibrium and Model Solution 

In a symmetric monopolistic competition equilibrium in the monetary union, 

output, consumption, prices, interest rates, wage rates, and bond holdings follow 

stochastic processes such that (i) the labor markets in each country clear, (ii) the 

optimality conditions for consumption and asset holding are satisfied, (iii) the 

intertemporal budget constraint for each country is satisfied, (iv) the union-wide 

demand for outside money is equal to the aggregate supply of outside money, and 

(v) the bond markets are in equilibrium. 

 

— Insert Table 1 about here.— 

 

To solve the model, I follow Obstfeld and Rogoff (1995) and Sutherland 

(1996) and log-linearize the model around a symmetric flexible-price steady state 

in which the bond holdings of the member countries of the monetary union are 

zero. I then use numerical simulations to analyze the properties of the calibrated 

log-linearized model. The calibration of the model is fairly standard and is given 

in Table 1. Most of the parameters are as given in Sutherland (1996). 

 

3. Financial Market Integration and Macroeconomic Volatility 
in a Monetary Union 

In this section, I use impulse response functions and stochastic simulations to 

analyze how the integration of the financial market of the member countries of the 

monetary union affects the propagation of asymmetric productivity shocks. I 
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assume that the productivity shocks, measured in deviations from the steady state, 

evolve according to the following first-order autoregressive processes: 

 

� �, , ,� �� �t i t i t i� �
�1 , (24) 

 

where � � [ , ]0 1  and a hat denotes that a variable is measured in terms of 

deviations from the steady state. I follow Sutherland (1996) in assuming that 

Home (Foreign) is hit by a positive (negative) unit productivity shock, i.e., � t H,  

and � t F,  are perfectly negatively correlated. 

 

— Insert Figure 1 about here.— 

 

Figure 1 shows the response of a number of key Home variables to a 

permanent asymmetric productivity shock (� � 1). The shock implies that the 

marginal productivity of Home labor increases. Home households react to this 

permanent change in the labor productivity by decreasing their labor supply. In 

consequence, Home output and consumption fall. Because Home households seek 

to smoothen consumption intertemporally, they react to the decline in current 

consumption by running a current account deficit. This implies that the Foreign 

asset position of the Home country declines. Because the Foreign asset position is 

stationary, the Home country realizes a trade balance surplus in the medium- and 

longer-run. 

Furthermore, in the medium- and longer-run, as nominal contracts and 

therefore goods prices start to adjust, the real exchange rate, �et , appreciates. The 

real exchange rate is defined as: 

 

� � �, ,e q qt t F t H� �  , with � ( ) � ( ), ,q p it i
j

t j ij t� �
��

�

�1 � �     ,    i H F� { , },      (25) 

 

where the aggregate price indices, � ,qt i , are constructed so as to summarize the 

period t  information on all the prices set by Home and Foreign firms, 

respectively. The dynamics of the real exchange rate in the aftermath of the 
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asymmetric productivity shock reflect that the asymmetric productivity shock 

leads to a contraction (expansion) of Home (Foreign) output, requiring Home 

goods to become more expensive relative to Foreign goods. 

Figure 1 further illustrates that the effect of the productivity shock on output is 

the larger the more integrated are the financial (bond) markets of the member 

countries of the monetary union. Hence, the integration of national financial 

markets in the monetary union tends to amplify business cycle volatility. Yet, 

Figure 1 suggests that this effect tends to be quantitatively small if productivity 

shocks are permanent, i.e., if the stochastic processes describing the dynamics of 

the Home and Foreign productivity shocks have a unit root. If, in contrast, 

productivity shocks are transitory ( 10 �� � ), the integration of the financial 

markets of the member countries of the monetary union has a more significant 

impact on macroeconomic dynamics (Figure 2). 

 

— Insert Figure 2 about here.— 

 

To fully understand this result, it is worth analyzing in more detail the channel 

through which financial market integration affects macroeconomic dynamics in 

the monetary union. If financial market integration is low, the transaction costs for 

undertaking cross-border financial transactions are high. When transaction costs 

are high, it is more difficult for households to diversify their asset holdings. This, 

in turn, implies that the impact of the productivity shock on consumption is larger 

and that the Home (Foreign) current account deficit (surplus) observed in the 

aftermath of such a shock is smaller when the national financial (bond) markets of 

the member countries of the monetary union are only imperfectly integrated. A 

smaller current account deficit, in turn, directly implies that, in a general 

equilibrium, the impact of the productivity shock on the real exchange rate is 

smaller the less integrated national financial markets are. Because the real 

exchange rate and, hence, the relative price of Foreign goods in terms of Home 

goods is less responsive to productivity shocks when financial markets are 

integrated, it follows that the impact of such a shock on output is an inverse 

function of the degree of financial market integration. In consequence, output 
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volatility tends to be higher the higher the degree of financial market integration 

in the monetary union is. 

To obtain further insights into the properties of the model, I report in Table 2 

the results of stochastic simulations of the model. Table 2 gives the volatilities 

(standard deviations) of Home output and consumption for different degrees of 

financial market integration in the monetary union. In addition, Table 2 illustrates 

the implications of varying the degree of elasticity of substitution between goods 

produced in the different member countries of the monetary union and of varying 

the degree of price stickyness for output and consumption volatility. 

 

— Insert Table 2 about here.— 

 

With respect to the impact of financial market integration on business cycle 

volatility, the results given in Table 2 confirm the findings summarized in Figures 

1 and 2. Financial market integration tends to magnify the impact of productivity 

shocks on output. Hence, the more integrated the national financial markets of the 

member countries of the monetary union are the larger is business cycle volatility 

due to productivity shocks in the monetary union. Consumption volatility, in 

contrast, decreases if financial markets integrate because households can better 

diversify their asset holdings when financial markets are highly integrated. 

Table 2 further suggests that business cycle volatility tends to be higher the 

larger the elasticity of substitution between Home and Foreign goods and the 

higher is the degree of price stickyness is. A high elasticity of substitution 

between Home and Foreign goods implies that a rise of the price of Home goods 

relative to the price of Foreign goods results in a strong shift of demand toward 

Foreign goods. Increasing the elasticity of substitution between Home and 

Foreign goods, therefore, implies that the appreciation of the real exchange rate 

triggered by an asymmetric productivity shock induces households to undertake a 

relatively large reallocation of consumption spending in favor of Foreign goods. 

In consequence, the output and consumption volatility caused by productivity 
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shocks are increasing functions of the substitutability between Home and Foreign 

goods. 

Another factor that affects business cycle volatility is the degree of price 

stickyness. As shown in Table 2, the higher the degree of price stickyness the 

lower is the volatility of output and consumption. Increasing the degree of price 

stickyness implies that it takes longer before productivity shocks unfold their full 

impact on the real exchange rate. Because the real exchange rate determines the 

price of Foreign goods in terms of Home goods, the slow response of the real 

exchange rate implies that the short-run output effect of a productivity shock tends 

to be an inverse function of the degree of price stickyness. 

As a final exercise, I illustrate by means of Figure 3 the implications of 

asymmetric productivity shocks for selected important union-wide variables. 

Specifically, Figure 3 graphs the impact of an asymmetric productivity shock on 

the time paths of the union-wide output (i.e., the population-weighted some of 

Home and Foreign output), of the union-wide price level, of the international 

nominal short-term interest rate differential, and of the Home and Foreign money 

demand. 

Because Home and Foreign productivity shocks are, by assumption, perfectly 

negatively correlated, the impact of such an asymmetric productivity shocks on 

union-wide output is equal to zero. Similarly, because the degree of price 

stickyness is, due of the assumption of perfect symmetry of the Home and Foreign 

economies, the same in both member countries of the monetary union the 

asymmetric productivity shock does not require a change in the aggregate price 

level. Were the degree of price stickyness in the Home country different from the 

degree of price stickyness in the Foreign country then the productivity shock 

would result in an adjustment of the union-wide price level. 

 

— Insert Table 2 about here.— 

 

Figure 3 further illustrates that an asymmetric productivity shock results in a 

change of the distribution of outside money between Home and Foreign 
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households. Because in the Home country the nominal short-term interest rate 

increases and consumption decreases in the aftermath of an expansionary 

productivity shock, Home money demand declines. In contrast, money demand in 

the Foreign country increases by the same amount. The reason is that because of 

the asymmetry of the productivity shock the macroeconomic dynamics in the 

Foreign country are a mirror-image of those in the Home country. Because the 

union-wide supply of outside money does not change as long as the central bank 

does not react to productivity shocks, the population weighted sum of the Home 

and Foreign demand for outside money is exactly equal to zero. 

 

4. Conclusions 

In recent years, the so called NOEM models have become a popular way of 

analyzing macroeconomic dynamics in open economies. In this paper, I used a 

NOEM model to study how the integration of international financial markets 

affects the within-country and cross-country propagation of asymmetric 

productivity shocks in a monetary union consisting of two otherwise symmetric 

member countries. The results of numerical simulations of the model indicated 

that the integration of international financial markets could imply that the impact 

of permanent and transitory productivity shocks on output increases, thus leading 

to a more pronounced regional business cycles in a monetary union. However, 

simulations of the calibrated model showed that this effect might be quantitatively 

small if productivity shocks are permanent. 

It goes without saying that the results reported in this paper should not be 

stretched too far. Before definitive policy conclusions can be reached from the 

kind of analysis undertaken in this paper, more research needs to be done. For 

instance, as it stands, the NOEM model developed in this paper described what 

happens when the financial markets of the member countries of a monetary union 

become more integrated. It would be interesting to extend this analysis in future 

research by studying how macroeconomic dynamics change when the (possibly 

integrated) financial markets of the member countries of a monetary union begin 

integrating into world financial markets. Such an analysis could yield important 

lessons for emerging market economies. 
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A further question not addressed in this paper is how monetary and fiscal 

policy in a monetary union should react to the integration of financial markets. In 

this respect it would be interesting to analyze how the integration of financial 

markets affects the transmission of monetary and fiscal policy shocks in a 

monetary union. When doing such research, not only the implications of financial 

market integration for business cycle volatility but also the welfare implications of 

both financial market integration and different monetary and fiscal policy 

strategies should be studied. The model laid out in this paper could provide a 

useful modeling platform for such research. 

In this paper, I analyzed the implications of financial market integration for 

the propagation of asymmetric productivity shocks in an otherwise symmetric 

monetary union. In future research, the NOEM model outlined in this paper could 

be extended to analyze how the integration of international financial markets 

alters the effects of symmetric shocks in an asymmetric monetary union. For 

example, it would be interesting to analyze how the results documented in this 

paper are affected when a symmetric productivity shocks hits the member 

countries of a monetary union featuring different price adjustment parameters or 

different intratemporal and intertemporal consumption elasticities. 
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Figures and Tables 
 

Figure 1 — Financial market integration and the dynamic response of Home 
variables to a permanent Home technology shock 

 

 
 
 
Note: Dashed lines obtain when setting �1 05� .  and solid lines obtain when setting 

0.51 �� . Consumption, output and the real exchange rate are measured as percentage 

deviations from the steady state. Bond holdings are measured as percentage deviations 
from the steady state consumption level. The interest rate is measured in terms of 
percentage point deviations from the steady state. The productivity shocks are assumed to 
evolve according to the first-order autoregressive process given in Eq. (24) with � � 10. . 

The Home and Foreign productivity shocks are perfectly negatively correlated. 
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Figure 2 — Financial market integration and the dynamic response of Home 

variables to a transitory Home technology shock 
 

 
 
 
Note: Dashed lines obtain when setting �1 05� .  and solid lines obtain when setting 

0.51 �� . Consumption, output and the real exchange rate are measured as percentage 

deviations from the steady state. Bond holdings are measured as percentage deviations 
from the steady state consumption level. The interest rate is measured in terms of 
percentage point deviations from the steady state. The productivity shocks are assumed to 
evolve according to the first-order autoregressive process given in Eq. (24) with � � 0 7. . 

The Home and Foreign productivity shocks are perfectly negatively correlated. 
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Figure 3 — Financial market integration and the dynamic response of selected 

union-wide variables to a transitory asymmetric productivity shock 
 

 
 
 
Note: The parameter describing the first component of the transaction cost for 
undertaking cross-border financial transactions is set equal to 0.51 �� . The Union-wide 

output is computed as the population weighted sum of the respective national output 
levels. Output, the aggregate price level and money demand are measured as percentage 
deviations from the steady state. The interest rate differential is measured in terms of 
percentage point deviations from the steady state. The productivity shocks are assumed to 
evolve according to the first-order autoregressive process given in Eq. (24) with � � 0 7. . 

The Home and Foreign productivity shocks are perfectly negatively correlated. 
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Table 1 — The calibrated parameters 
 
Parameter Value Description 

 
�  1/1.05 Subjective discount factor 
�  6.0 Elasticity of substitution between goods produced in the 

same country 
�  4.0 Elasticity of substitution between Home and Foreign goods 

1�  5.0 (0.5) First component of costs for undertaking positions in 
international financial market in the case of low (high) 
capital mobility  

2�  0.05 Second component of costs for undertaking positions in 
international financial market 

n 0.5 Country size 
�  1.0 (0.7) Persistence of a permanent (temporary) productivity shocks
�  0.01 Standard deviation of productivity shocks 
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Table 2 — Financial market integration and business cycle volatility 
 

Parameter Value ŷ�  Ĉ�  
Panel A: 0.51 ��  

2 7.46 4.44  
�~  4 7.59 4.87 

0.3 7.59 4.33  
�  0.6 7.53 4.49 

Panel A: 5.01 ��  
2 8.43 3.57  

�~  4 8.78 4.19 
0.3 8.66 4.19  

�  0.6 8.53 3.70 
 
 
Note: The table reports standard deviations for Home output, 

ŷ�  and consumption, 
Ĉ

� , 

for alternative values of the cross-country elasticity of goods, �
~ , and the parameter 

capturing the degree of price stickyness, � . To compute the standard deviations, 100 time 

series of the endogenous variables of the model were generated, each time series 
consisting of 500 observations. In the simulations it was assumed that Home and Foreign 
productivity shocks are perfectly negatively correlated. The productivity shocks are 
assumed to evolve according to the first-order autoregressive process given in Eq. (24) 
with � � 0 7. . 
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