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1. Introduction 
 
In recent years, the implications of incomplete exchange rate pass-through for the transmission of shocks 
and monetary policy have been widely studied. For instance, Devereux and Engel (2003) stress that fixed 
exchange rate regime is the optimal monetary policy for an open economy in the presence of local currency 
pricing. Devereux et al. (2006) show that when exchange rate pass-through to the prices of consumption 
goods is high, central banks should target the inflation rate of non-traded goods. On the other hand, with 
low exchange rate pass-through, strict CPI inflation targeting is the optimal monetary policy. Shi and Xu 
(2010) investigate how different types of exchange rate pass-through can affect the dynamics of a small 
open economy. Taylor (2000) argues that low exchange rate pass through to domestic prices is related to 
low inflation policy regime. Devereux and Yetman (2010) stress that low exchange rate pass-through is 
caused by nominal price rigidities.1 However, the aforementioned studies have given little attention to the 
effect of incomplete pass-through on the dynamics of unemployment. Meanwhile, unemployment is often 
considered as undesirable and it has been the central topic of recent policy debates. Thus, it is important for 
us to understand how the degree of exchange rate pass-through affects the behavior of unemployment and 
the desirability of flexible exchange rate policy. 
 
In this paper, I develop a small open economy model with Mortensen-Pissarides type search-matching 
frictions to study the dynamics of different labor market variables under different exchange rate pass-
through environments. To ensure that monetary policy is non-neutral, I incorporate price rigidities into the 
model. Hence, the model economy features both nominal and real frictions. Moreover, in this model, I allow 
for delayed exchange rate pass-through to both imported consumption goods prices and imported inputs 
prices. Given the increase of vertical trade around the globe in the past few decades, changes in exchange 
rate not only affect the relative price of imported goods to domestic goods, but also the relative price of 
imported inputs to domestic inputs.2 Thus, the effect of external shocks on domestic variables depends on 
the degree of pass-through to imported goods prices as well as that to imported inputs prices. 
 
The model shows that the effect of incomplete exchange rate pass-through on unemployment dynamics 
varies and depends critically on the nature of the shock that is affecting the economy. In particular, the 
model predicts that incomplete exchange rate pass-through will amplify the effect of a foreign interest rate 
shock on unemployment, but it will mitigate the effect of a foreign demand shock. The intuition for these 
results works as follows. In a standard frictionless business cycle model, the marginal product of labor is 
equal to the marginal rate of substitution between consumption and leisure, and both are equal to the wage 
rate. However, with search frictions, there are positive gains from forming a match in the labor market and 
the marginal product of labor differs from the marginal rate of substitution. Moreover, the surplus 
associated with each employment relationship and firms' hiring decision depends critically on the gap 
between the marginal product of labor and the marginal rate of substitution. 
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The mode predicts that delayed exchange rate pass-through to imported goods prices amplifies the 
response of the gap between the marginal product of labor and the marginal rate of substitution to a foreign 
interest rate shock. It enlarges the surplus a firm receives from a match, causing larger movements in hiring 
and unemployment. However, it is a different story in the presence of a foreign demand shock. Incomplete 
pass-through to imported goods prices reduces the response of the gap between the marginal product of 
labor and the marginal rate of substitution to a foreign demand shock. 
 
The model also shows that incomplete exchange rate pass-through to imported goods prices has a larger 
effect on the real variables than does incomplete exchange rate pass-through to imported inputs prices. In 
the current model, domestic goods are produced with labor and imported inputs. Without price rigidities, 
the degree of exchange rate pass-through to imported inputs will affect the marginal cost of domestic goods 
and, in turn, the price and demand for domestic consumption goods. However, with price rigidities, the 
effect of the degree of exchange rate pass-through to imported inputs prices on domestic prices and demand 
becomes insignificant. 
 
I also find that, with the same degree of delay in exchange rate pass-through, incomplete exchange rate 
pass-through to imported inputs prices generates more welfare losses than incomplete pass-through to 
imported goods prices. This result is consistent with Shi and Xu (2010). The reason is that incomplete pass-
through to imported goods prices tends to stabilize the response of overall consumption to shocks and it 
generates less volatility in consumption than incomplete pass-through to imported inputs prices. 
 
The rest of the paper is organized as follows. Section 2 characterizes the general equilibrium model. Section 
3 looks at the impulse responses of selected variables to external shocks and describes the welfare measure. 
Section 4 conducts sensitivity analysis and section 5 concludes. 
 
 
2. The Model 
 
The theoretical model is similar to the one in Cheng (2012). It consists of both nominal and real frictions. 
Nominal rigidities are introduced to the model through price adjustment costs faced by domestic firms. 
Moreover, as in the search-matching literature, I assume that job search is time-consuming and costly. At 
the beginning of each period, a constant fraction of existing workforce separates from each firm 
exogenously. Firms can then post vacancies to attract new workers. The number of new hires is determined 
by a matching function and the wage rate is determined by each firm-worker pair through Nash bargaining. 
 
2.1 Households 
The model economy consists of a large number of identical and infinitely-lived households. Each household 
has a continuum of members on the unit interval. The preference of the representative household is given 
by 

 
where Ct is the aggregate consumption index, Nt is the number of employed household members and χ 
represents the disutility of work. The unemployed and employed members within each household consume 
the same amount of goods due to income pooling. The consumption index is given by a CES function 

 
Where CD,t and CF,t denote domestic goods and imported goods respectively, ν represents the elasticity of 
substitution between domestic and foreign goods. The consumer price index (CPI) takes the form 

 

Each household consumes a variety of domestic and foreign goods. Thus, and 

, where λ is the elasticity of substitution across different varieties. The household 
budget constraint is given by 
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where St is the nominal exchange rate, Bt (Dt) is the household's holdings of domestic (foreign) currency 
debt. The interest rate on nominal domestic debt is denoted by Rt and that on foreign debt is denoted by Rt∗. 
Wt is the nominal wage rate. Firms are owned by the household. Π t is the nominal profits. The household 
faces debt adjustment costs. The adjustment cost function takes the form 

 
where D is the steady-state value of the foreign debt holdings.3Rt∗ is assumed to be exogenous and constant 
over time. 
 
At the beginning of period t, a fraction, 1-ρ, of employed workers separates from each firm exogenously. 
These workers are not allowed to search until the next period. This implies that the law of motion of 
employment follows 

 
Where Ut = 1 - Nt-1 is the number of unemployed workers who are currently searching for jobs and  pt is 
the probability of finding a job. 
 
Given Bt-1, Dt-1, Nt, all market prices and firms' profits, the representative household chooses Ct, Bt and Dt 
to maximize (1) subject to its budget constraint (4). The first order conditions are given by 

 
and 

 
Equation (5) and equation (6) are the respective Euler equations for domestic and foreign borrowings. The 
household chooses domestic consumption goods and foreign goods to minimize its expenditures, given the 
aggregate consumption index. Thus, the demand for domestic goods is 

 
and the demand for imported goods is 

 
 
2.2 Firms 
There are four types of firms in this economy: wholesale firms, retail firms, importers and exporters. The 
competitive wholesale firms combine labor, Nt, and imported inputs, Mt, to produce intermediate goods. 
The production function of a wholesale firm is given by 

 
where φ is the elasticity of substitution between labor and imported inputs and ω is the weight of domestic 
labor in the production function. 
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The number of new hires or matches, Ht, is a function of the number of vacancies Vt and the number of 
unemployed workers Ut. As in the search-matching literature, the matching function takes a standard Cobb-
Douglas form 

 
Where γH represents the efficiency of the matching process. The employment of each wholesale firm follows 
the law of motion 

 
The ratio of vacancies to unemployed workers, θt =Vt/Ut, represents the tightness of the labor market. 
qt=Ht/Vt = γHθ t-γ is the probability of filling a vacancy and pt=Ht/Ut= γHθt1-γ is the probability of finding a 
job. The value of each wholesale firm can be written as 

 
where Λt,t+1≡ Ct/Ct+1 and β Λt,t+1 is the stochastic discount factor. PI,t is the price of the intermediate goods 
and PM,t is the price of the imported inputs. Γ is the vacancy posting cost. Taking all market prices, the wage 
rate, the probability of filling a vacancy, qt, and its existing labor stock, Nt-1 as given, each wholesale firm 
chooses imported inputs, Mt, and vacancies, Vt, to maximize its value. The maximization problem results in 
the following optimality conditions: 

 
and 

 
Where Gt≡ Γ/qt  denotes the costs per new hire and MRPNt= (PI,t/Pt)ω1/φNt-(1/φ)YI,t(1/φ)represents the 
marginal revenue product of labor. The equation above indicates that the marginal benefit of hiring a new 
worker is equal to the marginal revenue product of labor and the present value of the future hiring costs. On 
the other hand, the marginal cost of hiring comprises the real wage rate and the current hiring costs. 
 
Nash Bargaining  
Unlike in a standard business cycle model, the nominal wage in this model is determined by a Nash 
bargaining process between each employee and the firm. Due to search frictions, there are gains from trade 
in the labor market. Each matched firm-worker pair negotiates a wage rate that maximizes the surplus it 
receives. Let VtN denote the value to a household member of being employed in terms of aggregate 
consumption goods. VtN can be expressed as 

 
Where Wt is the nominal wage rate in period t and MRSt= -Un,t/Uc,t=χCt  is the marginal rate of substitution 
between leisure and consumption. MRSt can also be interpreted as the marginal disutility of work in terms 
of aggregate consumption goods. If the negotiation breaks down, I assume that the worker leaves the labor 
market and cannot search for jobs until the next period. Thus, the value of being unemployed is given by 

 
The surplus a worker receives from having a job in period t is denoted by StH=VtN-VtU, which can be 
expressed as 



Exchange Rate Pass-Through and Unemployment Dynamics 
Chak Hung J. Cheng 

 

5 | P a g e  

 
The surplus that a firm obtains from establishing an employment relationship with a worker is given by 

 
Combining the equation above with equation (7) yields StF= Gt. Thus, in equilibrium, the surplus that a firm 
receives from finding a match is equivalent to the recruiting costs. Moreover, I assume the nominal wage is 
determined through Nash bargaining, so each firm-worker pair solves the following problem: 

 
where η represents the worker's bargaining power. The first order necessary condition is then given by 

 
The total surplus from a match is given by StT≡StF+StH. Combining equations (8) and (9) with the Nash 
condition (10), we have 

 
Equation (11) shows that the total surplus from a match depends on the current gap between the marginal 
revenue product of labor and the marginal rate of substitution and the discounted continuation value. 
 
The reservation wage of the worker can be obtained by setting StH=0. It can be expressed as 

 
The reservation wage of the worker depends on the marginal disutility of work and the discounted 
continuation value. Similarly, one can obtain the reservation wage of the firm by setting StF=0. It is given by 

 
It can be shown that the optimal wage rate is equal to the geometric average of the worker's and the firm's 
reservation wages. More specifically, it is given by 

 
Combining StF= (Γθtγ/γH) and the fact that StF = (1-η)StT, we can rewrite equation (11) as: 

 
As the above equation shows, hiring in the current model depends critically on the gap between the 
marginal revenue product of labor and the marginal rate of substitution. The total surplus from a match will 
rise when the marginal revenue product of labor surges. As a result, firms will post more vacancies to 
attract new workers. On the other hand, as the marginal disutility of work rises, workers will demand higher 
wages, which will cause hiring to fall. 
 
Retailers  
In this economy, there is a continuum of monopolistically competitive retail firms indexed by i on the unit 
interval. Retailers purchase intermediate goods from the wholesale firms and differentiate the intermediate 
goods at no cost. The differentiated goods are then sold to domestic households and export firms. The 
demand function for the retail good i is given by 
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where λ is the elasticity of substitution across differentiated goods and YD,t is the total demand for retail 
goods. As in Rotemberg (1982), I assume that retail firms face price adjustment costs when they change 
their prices. Each retailer chooses a price to maximize its expected profit stream: 

 
Where Ξt,t+k =(PtCt/(Pt+kCt+k)). The optimal price setting equation is then given by4 

 
Importers  
To allow for the possibility that exchange rate changes only pass through slowly to the prices of imported 
consumption goods, I assume that there is a continuum of price-setting consumption goods importers. 
These importers purchase foreign goods at a foreign currency price Pt∗, and differentiate the foreign goods 
at no cost. The differentiated goods are then sold to domestic households. Similar to the retail firms, 
importers in this economy face price adjustment costs. The adjustment costs will delay the response of 
import prices to any changes in the nominal exchange rate. In other words, the higher the adjustment costs, 
the lower the degree of exchange rate pass-through to imported goods prices. In particular, each importer 
chooses PF,t(j) to solve the following maximization problem: 

 
subject to the demand function 

 
Since all importers face the same price adjustment cost and the same demand function, they will choose the 
same price. The optimal price PF,t of imported goods is given by 

 
In a similar manner, I assume that there is a continuum of price-setting intermediate goods importers. 
These importers purchase foreign inputs at a foreign currency price of PM,t∗, and sell the imported inputs to 
domestic wholesale firms. We can obtain the optimal price of imported inputs as: 
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Exporters  
Next, I assume that export firms face a standard demand schedule for their exports 

 
Where PX,t=PD,t/(StPt∗) is the relative price of exports, ξ is the elasticity of export demand with respect to 
the relative price. Pt∗ is the foreign price level and Yt∗ is the exogenous foreign income. I assume that 
log(Yt∗) follows a AR(1) process with autoregressive coefficient ρy and variance σy². 
 
An increase in PX,t implies that goods from the home country are relatively more expensive than those from 
the foreign country. Thus, when PX,t surges, exports of home country will fall. 
 
2.3 Monetary Policy 
I assume that the central bank sets short-term interest rate according to a simple interest rate rule: 

 
where πt=Pt/Pt-1. This is a Taylor-type rule that responds only to movements in CPI inflation. 
 
2.4 Equilibrium Conditions 
In this subsection, I describe the equilibrium conditions. Since final output can be either consumed by 
domestic households or exported to the rest of the world. In equilibrium, we have 

 
The market clearing conditions for domestic consumption goods and foreign consumption goods are given 
by 

 
and 

 
respectively. Zt is the total demand for aggregate goods, which is given by 

 
Finally, the representative household owns all firms and receives total profits: 
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2.5 Calibration 
I set the discount factor, β, to a standard value of 0.99. The separation rate, 1-ρ, is calibrated to 0.06. This 
implies that ρ is equal to 0.94, which is the same as the estimate obtained by Boz et al. (2009). The elasticity 
of substitution among domestic goods, λ, is set to 11, following Shi and Wu (2010). This implies that the 
steady-state price markup is 10 percent. The elasticity of substitution between domestic and imported 
consumption goods, ν, is set to 2/3, as in Cook and Devereux (2006b). ξ is also set to 2/3, implying that 
foreign households have the same elasticity of demand as domestic households. The relative bargaining 
power of a worker, η, and the matching function parameter, γ, are both calibrated to 0.5, which are standard 
in the search-matching literature.5 
 
Following Devereux.et al. (2006), the share of imported consumption goods in the aggregate consumption 
index, 1-α, is calibrated to 0.45. The share of domestic inputs in the production function, ω, is set to 0.5 and 
the elasticity of substitution between labor and imported inputs, φ, is set to 2/3, which are close to the 
values used in Cook and Devereux (2006a). 
 
The values for the efficiency parameter in the matching function, γH, the cost of posting a vacancy, Γ and the 
parameter that governs the disutility of work, χ, are set to target i) the probability of filling a vacancy, q, ii) 
the steady state unemployment, U, and iii) the ratio of the marginal rate of substitution to the marginal 
revenue product of labor, MRS/MRPN. Following Boz et al. (2009), the steady-state unemployment rate, U, 
is set to to 0.0821 and the probability of filling a vacancy, q, is calibrated to 0.7. The ratio of the marginal 
rate of substitution to the marginal revenue product of labor is set to 0.9. This implies the fraction of hiring 
costs to output is approximately equal to 0.3 percent, which is similar to the value in Monacelli et al. (2010). 
The price adjustment cost parameter, ψPD, is set to 170, which corresponds to a Calvo price adjustment 
probability of 0.75. In the benchmark model, I set ψPF=ψPM=0, implying full exchange rate pass-through. 
Following Schmitt-Grohe and Uribe (2003), the debt adjustment cost parameter, ψD, is set to 0.0007. 
Moreover, I set ρy= 0.98 and σy = 0.036. These values are similar to those estimates for export demand 
shocks in Christensen et al. (2009). 
 
 
3. Impulse Responses 
 
To understand how the degree of exchange rate pass-through affects the model's dynamics, I simulate the 
responses of some key macroeconomic variables to a foreign demand shock. I focus on three cases. First, I 
allow for complete exchange rate pass-through to both imported goods prices and imported inputs prices 
by setting the price adjustment cost parameters, ψPF and ψPM, to zero. In the second case, I set ψPF= 170 
and ψPM=0, which implies that the prices of imported consumption goods will adjust slowly to changes in 
the nominal exchange rate.6 Then, I consider limited exchange rate pass-through to the prices of imported 
inputs and set the price adjustment cost parameters, ψPM and ψPF to 170 and 0 respectively. 
 
Figure 1 displays the impulse responses of the selected variables to a one percent positive foreign demand 
shock. In the case of complete exchange rate pass-through (ψPF = 0, ψPM=0), an unexpected increase in 
foreign demand raises exports and output. Moreover, it triggers an appreciation in the nominal exchange 
rate. This causes the relative price of foreign goods to domestic goods to fall. Firms increase the use of 
imports and households substitute imported goods for domestic consumption goods. Hence, both imported 
inputs and imported goods surge after the shock. Consumption increases and inflation occurs. 
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How would unemployment be affected by the shock? To understand the dynamics of unemployment, it is 
useful to log-linearize equation (14) to get 

 
where ψ ≡ β(ρ-ηp) and ϖ ≡((MRS)/(MRPN)). rt= -Λt,t+1 is the log-deviation of real interest rate from its 
steady-state value. Note that ϖ denotes the steady-state ratio of the marginal rate of substitution to the 
marginal revenue product of labor.  
 
The above equation indicates that hiring in this model is mainly affected by shocks through three different 
channels: (i) a marginal revenue product of labor channel, (ii) a marginal value of work channel and (iii) a 
real interest rate channel. 
 
The rise in consumption after the shock leads to an increase in the marginal rate of substitution, which 
tends to lower employment. Also, the real interest rate surges after the shock as the monetary authority 
attempts to control inflation. However, as the use of imported inputs surges, the marginal product of labor 
increases, which tends to raise hiring. Based on our baseline calibration, the effect of the marginal revenue 
product of labor channel dominates the effect of the marginal rate of substitution channel and the real 
interest rate channel, unemployment falls as a result. 
 
When the prices of imported consumption goods cannot respond instantly to changes in the nominal 
exchange rate (ψPF =170,ψPM=0), the consumption price index rises more. This causes a large increase in 
domestic interest rates as the monetary authority tries to stabilize inflation. The rise in domestic rates 
attracts foreign capital inflow and triggers a stronger exchange rate appreciation, which dampens the 
response of output. Moreover, as Figure 2 shows, delayed pass-through to imported goods prices mitigates 
the response of the gap between the marginal revenue product of labor and the marginal rate of 
substitution. As a result, the impact of a foreign demand shock on unemployment is reduced. 
 
With limited exchange rate pass-through to the imported inputs prices (ψPF=0,ψPM=170), the impact of a 
foreign demand shock on imported inputs becomes milder. However, the effects on other selected 
macroeconomic variables remain almost the same. This is due to the fact that, in the current model, 
domestic goods are produced with labor and imported inputs. The degree of exchange rate pass-through to 
imported inputs prices will affect the marginal cost of domestic goods and, in turn, the price and the 
demand for domestic consumption goods. However, given that the price of domestic goods is sticky, the 
effect of incomplete pass through to imported inputs prices becomes insignificant. 
 
Welfare Evaluation 
To understand the implication of incomplete exchange rate pass-through for the desirability for flexible 
exchange rate regime, I now examine the welfare performance of different types of exchange rate pass-
through. The welfare is measured by the conditional expected lifetime utility of the representative 
household. Following Schmitt-Grohe and Uribe (2004), the conditional expected utility is obtained by a 
second-order approximation to the model.7 To measure the degree of welfare differences across different 
exchange rate pass-through specifications, I follow Shi and Xu (2010) and compute the fraction of steady-
state consumption, denoted by Θ, that the household needs to have in order to obtain the same expected 
conditional utility under regime k. More specifically, Θ is defined implicitly as 

 
where C and N represent the steady-state values of aggregate consumption and employment respectively. 
EUk is the conditional expected utility under specification k. 
 
Table 2 displays the result. The table shows that, compared with the case of full exchange rate pass-through, 
delayed pass-through to consumption goods prices reduces welfare by about 0.07% in terms of steady state 
consumption. On the other hand, incomplete pass-through to imported inputs prices lowers the steady-state 
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consumption by 0.16%. This implies that delayed pass-through to imported inputs prices generates more 
welfare losses than incomplete pass through to imported goods prices. In fact, this result is consistent with 
Shi and Xu (2010). 
 
Moments of Selected Variables 
Table 3 displays the means and the standard deviations of the selected variables under different exchange 
rate pass-through environments. As the table shows, when exchange rate pass through to imported goods 
prices is delayed, the volatility of unemployment drops, but the volatility of consumption becomes higher. 
Compared with the case of full pass-through, delayed pass through to imported inputs prices lowers the 
mean of unemployment and consumption. The result shows that the welfare loss under incomplete pass-
through to imported goods prices is mainly due to an increase in consumption volatility. And the welfare 
loss under incomplete pass-through to import inputs prices mainly comes from an increase in the mean of 
employment and a decrease in the mean of consumption. 
 
 
4. Sensitivity Analysis 
 
Thus far, we learn from the previous analysis that incomplete exchange rate pass-through to imported 
goods prices has a larger impact on the model's dynamics than incomplete pass-through to imported inputs 
prices. And incomplete exchange rate pass-through dampens the response of unemployment. It is natural to 
ask whether these results are sensitive to the nature of the shock that is disturbing the economy. In this 
subsection, I check the robustness of our findings by assuming that the model economy is disturbed by 
foreign interest rate shocks instead of foreign demand shocks. Unlike foreign demand shocks, which affect 
the real demand for exports, foreign interest rate shocks change the relative price of current consumption to 
future consumption. I now assume that log(Rt∗) follows an AR(1) process with autoregressive coefficient ρr 

and variance σr². As in Uribe and Yue (2006), the first-order autocorrelation, ρr, and the standard deviation, 
σr, are calibrated to 0.83 and 0.007 respectively. 
 
Figure 3 displays the impulse responses of selected variables to a positive foreign interest rate shock. The 
size of the shock is set to 25 basis points. In the case of complete exchange rate pass-through (ψPF  
=0,ψPM=0), an unexpected increase in the foreign interest rate lowers the aggregate consumption and 
output. Also, higher foreign rates initiate a nominal exchange rate depreciation. This causes exports to rise 
and imports to fall as the relative price of foreign goods to domestic goods surges. 
 
As the price of imported goods increases, CPI inflation spikes after the shock due to high exchange rate pass-
through. The inflation targeting rule implies that the monetary authority will raise domestic interest rates to 
fight inflation. This action will put more downward pressure on consumption. Thus, overall consumption 
precipitates sharply after the shock. 
 
The marginal product of labor and the domestic price level both fall after the shock, as the demand for 
domestic goods falls. This will discourage firms from hiring. Moreover, the real interest rate surges after the 
shock as the monetary authority attempts to control inflation. However, these two effects are competing 
with a counteracting channel. As overall consumption plummets, the marginal rate of substitution between 
leisure and consumption drops significantly. The fall in the marginal rate of substitution results in a lower 
real wage rate and generates higher surplus from a match, which will encourage firms to hire. Under our 
baseline calibration, the latter effect dominates the former ones and unemployment falls after a positive 
foreign interest rate shock. 
 
I now turn attention to the case of limited exchange pass-through to imported goods prices (ψPF =170, 
ψPM=0). The impacts of a foreign interest rate shock on output and consumption become milder when pass-
through to imported goods prices is delayed. As Devereux et al. (2006) point out, with full exchange rate 
pass-through, stabilizing CPI inflation in the face of sticky domestic prices will restrain the movements in 
the nominal exchange rate, which will undermine the role of exchange rate in insulating the domestic 
economy from foreign shocks. On the other hand, with incomplete exchange rate pass-through to 
consumption goods prices, the nominal exchange rate can fully react to the shock, which mitigates the 
damage to domestic economy. 
 
As the impacts of the shock on output and inflation become more subdued, the marginal revenue product of 
labor drops less and the real interest rate rises by a smaller amount. As Figure 4 shows, the gap between the 
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marginal revenue product of labor and the marginal rate of substitution becomes wider in this case. The 
incentives of hiring are higher and the unemployment rate falls by a larger amount. The result shows that, 
unlike in the case of foreign demand shocks, incomplete pass-through to imported goods prices amplifies 
the response of unemployment when the economy is disturbed by foreign interest rate shocks. 
 
In the case of delayed pass-through to imported inputs prices (ψPF =0, ψPM=170), the figure shows that the 
responses of our selected variables remain mostly the same. The result indicates that incomplete pass-
through to imported inputs prices has little effect on the model's dynamics, which is consistent with our 
previous analysis. 
 
Table 4 displays the welfare result when the economy is driven by foreign interest rate shocks. Again, 
compared with the full pass-through case, incomplete pass through to imported inputs prices cause more 
welfare loss than incomplete pass through to imported goods prices. 
 
Table 5 displays the mean and standard deviations of the selected variables. As the table shows, in the case 
of incomplete exchange rate pass through to imported goods prices, the volatility of unemployment rises. 
Moreover, the welfare loss under incomplete pass-through to imported inputs prices comes from an 
increase in employment mean. These results jibe with our previous findings. 
 
 
5. Conclusion 
 
In this paper, I investigate how the degree of exchange rate pass-through affects the impact of external 
shocks on unemployment and other labor market variables. This is of particular interest due to the 
important role of unemployment in monetary policy debates. I find that incomplete exchange rate pass-
through to imported consumption goods prices has a larger effect on the response of unemployment than 
does incomplete pass-through to imported inputs prices. This is due to the fact that domestic goods are 
produced with labor and imported inputs in the current model. With sticky domestic prices, the degree of 
exchange rate pass-through to imported inputs only has marginal effect on the price and the demand for 
domestic consumption goods. 
 
I also examine the welfare performance of different exchange rate pass-through specifications. I find that 
incomplete exchange rate pass-through to imported inputs prices generates higher welfare losses, which 
are measured in steady-state consumption, than incomplete pass-through to imported goods prices. The 
welfare loss is mainly due to an increase in the mean of employment and a decrease in the mean of 
consumption. Finally, the model shows that the effect of incomplete exchange rate pass-through on 
unemployment dynamics depends critically on the nature of the shock that is affecting the economy. In the 
face of a foreign demand shock, incomplete exchange rate pass-through mitigates the response of 
unemployment. On the other hand, delayed pass-through to import prices amplifies the impact of a foreign 
interest rate shock on unemployment. 
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Endnotes: 
1. Also see Engel (2002), Corsetti and Pesenti (2005), Bacchetta and van Wincoop (2003) and Campa and 
Goldberg (2005). 
2. See Shi and Xu (2010). 
3. Introducing debt adjustment costs to the model can ensure that the model has a stationary distribution. 
See Schmitt-Grohe and Uribe (2003) for details. 
4. Note that this Rotemberg pricing generates the same price dynamics as the standard Calvo pricing up to 
first order. 
5. See Shimer (2004) and Monacelli et al. (2010). 
6. Setting ψPF to 170 implies that the speed of price adjustment for foreign imports is equal to that of 
domestic goods. 
7. The solution is obtained with Schmitt-Grohe and Uribe's MATLAB codes, which is available at 
http://www.columbia.edu/~mu2166/2nd_order.htm 


