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Immigrants’ Labor Supply and Exchange Rate Volatility† By Arash Nekoei* Are an immigrant’s decisions affected in real time by her home country’s economy? I examine this question by exploiting exchange rate variations as exogenous price shocks to immigrants’ budget constraints. I find that in response to a 10 percent dollar appreciation, an immigrant decreases her earnings by 0.92 percent, mainly by reducing hours worked. The exchange rate effect is greater for recent immigrants, married immigrants with absent spouses, Mexicans close to the border, and immigrants from countries with higher remittance flows. A neoclassical interpretation of these findings suggests that the income effect exceeds the cross-substitution effect. Remittance targets offer an alternative explanation. (JEL F24, F31, J22, J61)



A



re an immigrant’s decisions affected in real time by her home country’s economy? We might expect this to be the case, given the substantial amount of remittances they transfer and their high rate of return. This paper demonstrates this effect by showing that an immigrant changes her labor behavior based on the purchasing power of her income in her home country. In particular, immigrants consider both the current home country value of remittances as well as the future home country value of their savings. This means that an immigrant’s intra and intertemporal labor decisions are affected by her home country’s economy in addition to the factors that influence native workers. This paper explores exchange rate variation as exogenous price shocks to the purchasing power of immigrants’ earnings. Using CPS March data for 1994 –2011, I estimate the exchange rate elasticity of earnings to be −0.092, so that in response to a 10 percent appreciation of the US dollar relative to a currency, an average immigrant from that country reduces her annual earnings by 0.92 percent. This implies that, for instance, a one standard deviation appreciation of the US dollar relative to the peso (0.11) reduces annual earnings of the average Mexican immigrant by 1 percent. More than 60 percent of that earnings variation can be explained by changes in annual hours worked. Two-thirds of these changes (40 percent of all earnings variation) stem from changes in the number of weeks worked. For example, an average
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Mexican immigrant facing a one standard deviation depreciation of the peso relative to the dollar reduces her annual full-time weeks worked by 0.23 weeks, which are divided equally into part-time weeks and weeks off. All these exchange rate effects on labor supply do not differ significantly between female and male immigrants. Consistently, the exchange rate effect is most pronounced for immigrants who are more likely to have close ties to their home countries. For instance, the effect is greatest for a married immigrant whose spouse is absent, and least for an immigrant who lives with a spouse. Similarly, the effect is greater for immigrants from countries with higher remittance flow. Mexicans, the largest immigrant group, are similarly responsive to exchange rate variations as other immigrants. Additionally, for those Mexicans living close to the Mexican border, the exchange rate effect is doubled. Intuitively, we would also expect that immigrants’ ties to their home countries would weaken over time, i.e., an immigrant’s amount of remittances and likelihood of return decrease as she spends a longer time abroad. I define this concept as “disintegration”—a natural counterpart to the process of assimilation à la Chiswick. I offer suggestive evidence that an immigrant’s exchange rate effect decreases as she spends more time in the United States. As such, disintegration indeed seems to occur. However, the slow speed of disintegration means that US immigrants remain at least somewhat sensitive to their home countries’ exchange rates throughout their lifetimes. The sign and magnitude of the estimated exchange rate elasticity of earnings also sheds light on the characteristics of individual preferences. In a neoclassical framework where remittances enter household utility, exchange rate plays the role of the price of remittances. In this case, the sign of this elasticity implies that the income effect of exchange rate on earnings exceeds the substitution effect, i.e., leisure is a gross complement of remittances. To better understand the mechanisms behind the empirical results presented, the exchange rate effect is analyzed using a collective model of the household. In such a setting, intrahousehold efficiency implies that exchange rate affects consumption and labor supply of immigrants only through its effect on remittances. Therefore the negative exchange rate elasticity of earnings implies negative exchange rate elasticities of remittances and consumption. The combination of the empirical findings and these theoretical results implies that an appreciation of the dollar leads immigrants to work fewer hours per week and fewer weeks per year, earn less per hour, consume more, and send fewer dollars home. The relatively large income effect of the exchange rate is also consistent with an alternative explanation. Similar to Camerer et al. (1997), it can be interpreted in the context of reference-dependent preferences (here either target remittances or target earnings). Given the persistent nature of the shocks in this setting, I argue that both neoclassical and reference-dependent preferences remain plausible explanations. This paper lies at the intersection of two research strands. The first strand studies the determinants of remittance flows. The existing literature has, for the most part, documented a set of correlations between various macroeconomic variables and remittance flows. In contrast, this paper uses exchange rate variation as a set of exogenous shocks to the price of remittances, which affect the labor supply decisions of immigrants. This is closely related to Yang (2008), who exploits exchange rate variations to study the effect of changes in remittance flows on recipient families.
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The second segment of related literature investigates the determinants of immigrants’ economic decisions. In particular, Fox and Stark (1987) study a small group of temporary Mexican workers in the United States during the period from 1982 to 1983. They estimate a positive correlation between immigrants’ labor supply and the purchasing power of the dollar in Mexico. In comparison, the present study attempts to identify the causal relationship between the home-country economic situation and immigrants’ labor supply by comparing similar immigrants from different countries. The remainder of the paper is organized as follows. Section I formalizes the conceptual framework. Section II describes the data. Section III presents the empirical findings, and Section IV discusses several robustness tests. Section V offers different interpretations of the findings. Section VI concludes. I.  Conceptual Framework



This section presents a theoretical model in order to capture the channels through which an immigrant’s home country economy may affect her behavior in the host country. There are two main channels for this effect. First, immigrants send remittances to their home country. The purchasing power of remittances depends on the real exchange rate between host and home countries. Second, most immigrants face a possibility of returning to their home countries after a period in the host country. The higher the possibility of returning to the home country, the stronger the effect of the home country situation on an immigrant’s intertemporal economic decisions, namely saving. A static model can capture the intratemporal effect of exchange rate on immigrants’ decisions through its effect on remittances. Consider a two-member household, of which one member lives in another country. Assuming efficient intrahousehold allocation of resources (collective model of the household)1, the household maximizes the weighted sum of individual utilities, that is: max



c, z,   c   ,   z    Ec +   c     = Ez +   z   



u(c, z/w) + η u(  c  ,   z  /w    ),



where w, c, and z are wage rate, consumption, and earnings of the immigrant, respectively. Variables with a hat represent the same variables for his/her spouse in the home country. The only difference from the familiar collective household model is that the real exchange rate E (US dollar with respect to the other currency) multiplies all home country variables in the budget constraint. If we denote the indirect utility function by v(y, w) ≡ maxc≤z+y u(c, z/w), we can rewrite the household optimization using two-stage budgeting as: (1)



max u(c, z/w) + ηv(ET,  w  ),



c, z, T c = z − T



1  Such an intrahousehold efficiency assumption is supported by empirical evidence. For the case of immigrant households, see Osili (2007). For a general case, see Bobonis (2009) and references therein.
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where T represents remittances: the transfer from the immigrant to her spouse. Equation (1) provides us with two intuitions. First, because the real exchange rate, E, appears as the inverse of the price of remittances, we can separate the effect of a change in the real exchange rate on earnings into substitution and income effects. The substitution effect of an increase in E (a relative appreciation of the dollar) implies an increase in labor supply because a reduction in the price of remittances equals an increase in the relative price of leisure. However, the income effect of this currency appreciation entails a decrease in labor supply because a reduction in the price of remittances makes the household richer overall. The total effect of an appreciation thus depends on the relative magnitude of income and substitution effects. Note that this intuition is independent of the intrahousehold efficiency assumption and holds in any neoclassical model as long as remittances enter the household’s utility function. Second, one can think of household optimization as a two-step decision, where agents first share their nonlabor income, and then each agent chooses her own labor supply and consumption.2 An immediate implication of this interpretation is that the exchange rate affects consumption and labor supply decisions of each member only through its effect on remittances. Therefore,3 (2)  εz, E = − εT, E ×  εz, y   , or the exchange rate elasticity of earnings, εz, E  , is equal to the exchange rate elasticity of remittances, εT, E, multiplied by the elasticity of labor earnings with respect to unearned income (ELE). Section IA in the online Appendix shows that the magnitude of εT, E depends on the coefficient of relative risk aversion (CRRA) with respect to wealth. Therefore, estimating the exchange rate elasticity of earnings provides some information about the ELE and CRRA (see Section V). The empirical findings of this paper are also consistent with an alternative explanation based on reference-dependent preferences. In their seminal paper, Camerer et al. (1997) find a seemingly large income effect. The authors and the literature that followed their work, which studies the effect of temporary wage shocks on the labor supply of workers with flexible working hours, explain the large income effect in the context of target-earning behavior, rather than a neoclassical framework. Given the persistent nature of the shocks studied in the present paper, Section V argues that both frameworks are equally apt at explaining the empirical findings. II.  Data and Descriptive Statistics



This paper uses two sources of data: immigrants’ individual-level and countrylevel data on their home countries. For the individual data, the main source is the March Current Population Survey (CPS) for the period of 1994–2011.4 The March 2 



See the “sharing rule interpretation” in Chiappori (1992). | x | ∂ y εy,   x  ≡  _     _   represents the elasticity of y with respect to x.



3 



| y | ∂x



The March CPS (King et al. 2010) includes information on labor supply and earnings for the year prior to the interview, so my analysis covers the calendar years 1993–2010. 4 
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Male Age Years since arrival Education Employment rate Annual earnings Annual hours worked Annual weeks worked Full time Part time Hourly wage Observations



Mexican immigrants (1)



53% — 36.3 (11.1) 15.8 (10.6) 7.6 (3.2) 74% — 24,733 (27,904.8) 1,857 (634.1) 46.5 (11.5) 40.8 (18) 5.7 (13.9) 14.0 (42.4) 96,732



Non-Mexican immigrants (2) 47% — 40.9 (11.4) 17.2 (11.9) 11.6 (3.8) 79% — 44,472 (54,553.7) 1,941 (696.5) 47.7 (10.5) 41.5 (18.6) 6.2 (15.1) 23.8 (196.1) 144,446



All immigrants (3)



49% — 39.1 (11.5) 16.6 (11.4) 10.0 (4.1) 77% — 36,874 (47,142.8) 1,909 (674.4) 47.2 (10.9) 41.3 (18.4) 6.0 (14.6) 20.1 (156.1) 241,178



Native-born Americans (4)



48% — 40.7 (12.2) — — 11.7 (2.8) 83% — 43,803 (49,716.9) 1,924 (724) 47.5 (10.8) 40.2 (19.5) 7.2 (16.1) 24.1 (422.9) 1,556,037



Notes: The sample is limited to (nonmilitary) individuals, ages 16–64. Standard deviations in parentheses. Earnings as well as labor supply variables are conditional of being employed. CPS weights have not been used. See Table A1 in the online Appendix for detailed data by country.



CPS data for this period is suited to this study because the survey distinguishes between immigrants and native workers and also because it covers a large sample of immigrants. I consider only data on immigrants from those countries for which enough observations and exchange rate data were available. This leaves us with data on immigrants from 73 countries (1,272 country-year combinations).5 Table 1 presents summary statistics of the individual-level data. The sample includes 241,178 immigrants of working age (16 to 64). The average immigrant in the sample is 49 years old with 10 years of education, and has lived in the United States for around 17 years. Seventy-seven percent of immigrants are employed, and conditional on being employed, immigrants annually earn $36,874, on average, for around 1,909 hours of work (implying an average hourly wage of $20).6 Table 1 also shows that the difference between natives and immigrants mainly stems from Mexican immigrants, who constitute 40 percent of the sample.



5 



The panel is balanced, apart from the first year, where there are immigrants from 31 countries. Table A11 in the online Appendix shows that the results are independent of including the first year. 6  All US dollar amounts are in 2010 US dollars. In the calculation of the averages no weights have been used. Table A1 in the online Appendix provides additional detailed summary statistics.
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Two kinds of country variables are used. First, I use macroeconomic variables from the World Bank’s World Development Indicators and the International Monetary Fund’s (IMF) International Financial Statistics databases. Real exchange rate here  /pi  ), where e iand p iare the nominal is constructed using IMF data, as E  i = ei  ⋅ ( pUS exchange rate (units of home country currency per US dollar, e.g., 14 pesos/dollar) and the CPI index of country i, respectively.7 Second, I construct country-level proxies for remittances and return channels. For remittances, I construct the average remittances per immigrant for each country using micro-level data from the CPS August 2008 Immigration/Emigration Supplement. The advantage of this method as opposed to other remittances estimates is that it is based on micro-level data on the flow of income, in kind and cash, between immigrants and their families. To construct a proxy for immigrants’ return, the American Community Survey (ACS) is used to estimate the rate of return for a given cohort and home country. Two additional country-level variables are used: the distance between the United States and the home country, and the Index of Democracy by the Economist Intelligence Unit.8 III.  Empirical Strategies and Findings



A. Home Country Effect: Earnings Does the economic situation in an immigrant’s home country affect her economic behavior in the United States? Figure 1 illustrates the relationship between an immigrant’s earnings and the exchange rate of her home country, after controlling for time and country fixed effects. To construct this figure, I bin exchange rate into equally sized bins and plot the mean of immigrant earnings for each bin.9 The negative relationship revealed in this figure is further investigated using the following regression: (3)  Zc, t, i = δt + δc + β ⋅ Ec, t + θXc, t, i + εc, t, i  , where the indices c, t, and i stand for home country, time, and individual immigrant, respectively. Z and E represent log of earnings and real exchange rate, and X is the vector of observed individual characteristics of an immigrant: a polynomial of age and years since arrival (YSA), as well as gender, education and marital status. The repeated cross-sectional nature of the data allows us to control for year and country effects, δt and δc  . Time dummies control for common effects among all immigrants observed in the same year, e.g., the macroeconomic situation of the US economy, whereas the country dummies control for particularities of immigrants from different countries. Two alternative measures of real exchange rate based on the GDP deflator lead to similar results (Table A8 in the online Appendix). I prefer the CPI-based measure because immigrants’ decisions are driven by the price of their consumption basket in each country. 8  From Rose (1999) and Economist (2008), respectively. 9  This implies that each point does not represent the same number of observations. In particular, as small deviations from the average exchange rate are more frequent, the variance for those bins is smaller in Figure 1. Figure A1 in the online Appendix shows that the same relationship holds when bins are constructed to have an equal number of observations. 7 



150 



American Economic Journal: applied economicsOctober 2013



0.2



Annual earnings



0.1



0



−0.1 −0.2 −0.3



−1



−0.5



0



0.5



1



Exchange rate



Figure 1. Relation between Earnings and Exchange Rate Notes: This figure plots raw correlations between immigrants’ earnings and exchange rate, after controlling for time and country dummies. To construct this figure, I bin exchange rate into 20 equal-sized bins and plot the mean of immigrants’ earnings for each bin. The solid line shows the best linear…fit estimated on the underlying data using OLS. Bins that contain less than ten observations were neglected.



A nonzero β shows that an immigrant’s earnings are affected by the economic situation of her home country. In this case, the relative earnings of two otherwise similar immigrants from two different countries are correlated with the exchange rate between their home countries’ currencies.10 Table 2 presents the results for regression 3 under different specifications. The first column replicates Figure 1 by controlling only for time and country dummies. The result is a negative and significant coefficient of −0.087. Column 2 shows the result of a regression without exchange rate, using only individuals’ characteristics. Column 3 combines both sets of dummies, as well as individual controls. The coefficient of interest does not change significantly relative to column 1. The results from Table 2 and Figure 1 imply, for instance, that, in response to a one standard deviation depreciation of the peso relative to the dollar, an average Mexican immigrant reduces her annual earnings by 1 percent.11 The intuition is that a depreciation of the peso increases the value of the immigrant’s wage in peso terms, and through the income effect induces her to work less, (see Section V for alternative interpretations). A concern in regression models with a mixture of individual and group-level data is that failure to account for the presence of common group errors can generate 10 



This is based on the absence of triangular arbitrage in currency markets. The median standard deviation among the sample of countries is 0.137, which implies a 1.3 percent change in earnings, for a one standard deviation variation in the exchange rate. 11 
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Table 2—Effect of Exchange Rate on Earnings and Hours Dependent variable log of annual earnings log (real   exchange rate) Years since  arrival (YSA)



(1)



−0.087*** (0.031)



YSA squared Age



Age squared Age cubed Married



Observations



R2



0.236*** (0.024)



(3)



log of annual hours worked (4)



−0.092*** −0.090*** (0.027) (0.023) 0.235*** (0.024)



0.234*** (0.023)



1.684*** (0.187)



1.683*** (0.187)



1.688*** (0.188)



0.021*** (0.003)



0.021*** (0.003)



0.021*** (0.003)



0.506*** (0.028)



0.506*** (0.028)



0.507*** (0.028)



(5)



−0.055*** (0.019)



(6)



0.092*** (0.011)



(7)



(8)



−0.055*** −0.059*** (0.02) (0.018) 0.092*** (0.011)



0.091*** (0.011)



0.681*** (0.055)



0.681*** (0.055)



0.680*** (0.055)



0.007*** (0.001)



0.007*** (0.001)



0.007*** (0.001)



0.250*** (0.023)



0.250*** (0.023)



0.250*** (0.023)



−0.028*** −0.028*** −0.028*** (0.005) (0.005) (0.005)



−0.016*** −0.016*** −0.016*** (0.002) (0.002) (0.002)



−0.337*** −0.336*** −0.337*** (0.04) (0.04) (0.04)



−0.126*** −0.125*** −0.125*** (0.015) (0.015) (0.015)



0.081*** (0.006)



Gender Time dummy Country dummy log(GDP)



(2)



0.081*** (0.006)



−0.016*** −0.016*** −0.016*** (0.004) (0.004) (0.004)



0.080*** (0.006)



Yes Yes



Yes Yes



Yes Yes



Yes Yes Yes



Yes Yes



Yes Yes



Yes Yes



Yes Yes Yes



185,419 0.1



185,419 0.29



185,419 0.29



184,977 0.29



185,640 0.01



185,640 0.07



185,640 0.07



185,196 0.07



Notes: “YSA” stands for “Years since arrival.” The unit of time for age and years since arrival is one decade. The sample is limited to foreign-born (nonmilitary) employed individuals, ages 16–64. Robust standard errors in parentheses, adjusted for clustering at country level. *** Significant at the 1 percent level.  ** Significant at the 5 percent level.   * Significant at the 10 percent level.



biased standard errors. This may cause misleading inference. In order to address this issue, all standard errors reported in this paper are clustered at the country level (73 clusters). This corrects the standard errors for the intracluster correlation. Given that the data used are based on a repeated cross section, one may also worry about serial correlation. A nonparametric method to verify the relevance of these concerns is a permutation test.12 The test works as follows. Instead of matching the exchange rate of each country to immigrants from that country, I randomly “mismatch” the exchange rates to immigrants and run the same Regression 3. Figure A2 in the online Appendix compares the distribution of the resulting coefficients from 10,000 repetitions of this exercise with the result of Table 2. The nonparametric p-values obtained are almost the same as those obtained by clustering at the country level (0.0011 versus 0.0013). This confirms the significance of the findings in Figure 1 and Table 2, that an average immigrant reduces her annual earnings when she faces a depreciation of her home country currency relative to the dollar.



12  Table A9 in the online Appendix provides a parametric approach to this issue. It shows that the largest standard errors are achieved by clustering errors at the country level. For a general reference on permutation tests see Mielke and Berry (2001), and Chetty et al. (2011) for a recent application.
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Intuitively, when time dummies control for the US economic situation, the variation in exchange rate may be correlated with variation in the home country’s macroeconomic variables. Columns 4 and 8 offer a measure for the latter after controlling for GDP per capita. The coefficient of interest remains almost unchanged. Table A2 in the online Appendix additionally controls for household consumption per capita, and unemployment rates of home countries, in addition to GDP per capita. The results are unchanged, though less precise as the sample size is reduced due to unavailability of macroeconomic variables. This suggests that the exchange rate effect as measured does not contain the effect of other macroeconomic variables. Moreover exchange rate’s predictive power for those variables is limited, (Stock and Watson 2003). Thus, the estimated coefficient mainly captures the direct effect of the exchange rate.13 B. Home Country Effect: Labor Supply An important question is whether the described reduction in an immigrant’s earnings stems from changes in hours worked, or changes in other dimensions of labor supply. The latter is captured in the residual (earning divided by hours), which is commonly called hourly earnings or wage. The second part of Table 2 measures how much of the change in earnings can be explained by the change in working hours. The negative and significant coefficient of −0.055, which is unchanged by the inclusion of individual controls in column 7, implies that an average Mexican immigrant facing a 1 standard deviation depreciation of the peso relative to the dollar reduces her annual hours worked by 0.6 percent. A comparison between columns 3 and 7 shows that around 60 percent of the effect on earnings is explained by changes in hours worked. The remaining 40 percent is the result of changes in the hourly earnings that should correspond to changes in other dimensions of labor supply, such as effort. I will return to this issue momentarily. How specifically do immigrants work fewer hours when the dollar appreciates? In Table 2, the annual number of hours worked is calculated as the product of the number of weeks worked per year and the number of hours worked in a usual week. Table 3 estimates the exchange rate effect on each of those variables separately. The results show that immigrants adjust their labor supply on both margins, but the reduction in the number of weeks worked is more than twice the reduction in the number of hours worked per week. For instance, in response to a 1 standard deviation depreciation of the peso relative to the dollar, an average Mexican reduces her number of annual weeks worked by 0.4 percent, whereas she reduces the number of weekly hours worked only by 0.2 percent. Immigrants also respond by working fewer full-time weeks and more part-time weeks. The last two rows of Table 3 imply that an average Mexican immigrant facing a 1 standard deviation depreciation of the peso relative to the dollar reduces her



13 



In addition, I investigate the timing of the effect. Intuitively, immigrants’ decisions should be unaffected by future shocks to the exchange rate, but can be affected by contemporary and also past shocks. Consistently, Figure A3 in the online Appendix illustrates that only the past shocks have negative and significant effects on immigrants’ earnings.
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Table 3—Exchange Rate Effect on Labor Supply Coefficient on log of Real Exchange Rate



Dependent variable Annual hours worked Hours worked in a usual week Annual weeks worked Annual weeks worked   full time Annual weeks worked   part time



In log (1)



−0.055*** (0.02) −0.017* (0.009) −0.038*** (0.013)



In level (2)



−63.540*** (21.631) −0.599** (0.256) −1.024*** (0.358) −2.129*** (0.752) 1.113** (0.466)



Notes: Coefficient of log (real exchange rate) reported in each cell. Full-time weeks are defined as weeks with more than 35 hours worked. Column 2 replicates the regressions of column 1, but uses levels instead of logs for the dependent variables. All regressions include the same sample and control variables as the baseline regression reported in column 3 of Table 2. Robust standard errors in parentheses, adjusted for clustering at country level. *** Significant at the 1 percent level.  ** Significant at the 5 percent level.   * Significant at the 10 percent level.



her annual full-time weeks worked by 0.23 weeks, which are divided equally into part-time weeks and weeks off. It is important to note that the comparison of the exchange rate effect on hours worked and full-time versus part-time weeks highlights a potential source of measurement error. In fact, the latter implies a minimum reduction of 66 hours per annum,14 which is greater than the change of 63.5 hours worked reported in Table 3. Our measure of average hours worked per week does not seem to capture the entire variation in the number of hours. This can be explained by the fact that the number of hours worked in “a usual week” refers to the median, rather than average week.15 As a result we detect a smaller effect, as the median is more stable than the mean in this case. An equally important question is whether exchange rate variation affects immigrants’ employment decisions, or their propensity to change occupation or industry. Column 1 of Table 4 reports the result of a probit regression similar to Regression 3 with an employment dummy as the dependent variable. The small and statistically insignificant coefficient shows that exchange rate does not have a significant effect on immigrants’ employment status. The remainder of Table 4 is based on a panel aspect of the March CPS data: some of its questions have been asked with two different time references, once for the year prior to the interview, and once for the week prior. For instance, the dependent variable of column 2 is a dummy variable that takes value 1 when the immigrant was not working during the previous year, but was working in the week prior to the interview. The only statistically significant result, noted in column 3, implies that a 1 standard deviation depreciation of the peso relative to the dollar would increase 14  Using CPS averages of 43 and 23 hours for hours worked in a full- and part-time week. The reduction of 66 hours is a lower bound, as it assumes no reduction in hours worked other than moving from full to part time. 15  See Nekoei (2011) for details on this unnoticed shortcoming of calculating labor supply using March CPS data.
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Mean of dependent variable log(real exchange rate)  Coefficient Marginal effect Observations



Employment (1) 77% 0.008 (0.046) 0.002 (0.012) 241,178



Finding job (2) 9% −0.004 (0.052) −0.001 (0.007) 55,538



Losing job (3)



10% 0.121*** (0.047) 0.019*** (0.007) 185,640



Changing occupation (4) 9% 0.008 (0.03) 0.001 (0.005) 167,863



Changing industry (5) 12% −0.008 (0.024) −0.001 (0.005) 167,863



Notes: All regressions are probit. The dummy on the LHS in column 1 takes value 1 for employed immigrants. In column 2, it takes value 1 when an immigrant was not employed during the previous year, but was employed at the time of interview. In column 3, it takes value 1 when an immigrant was employed during the previous year, but was not employed at the time of interview. In columns 4 and 5, they take value 1 if an immigrant works in a different occupation or industry, respectively, at the time of the interview, compared with the previous year. All regressions include the same sample and control variables as the baseline regression reported in column 3 of Table 2. Robust standard errors in parentheses, adjusted for clustering at country level. *** Significant at the 1 percent level.  ** Significant at the 5 percent level.   * Significant at the 10 percent level.



the likelihood of an immigrant losing her job by 0.2 percent. This is equivalent to a 0.02 percentage point change, which cannot be considered economically significant. One of the mechanisms by which a worker can affect her wage rate is through job changes. The last two columns of Table 4 investigate the importance of this mechanism. The dummies on the left-hand side of column 4 and 5 take value 1 if the immigrant worked in a different occupation or industry, respectively, at the time of the interview relative to the previous year. The results show no effect of exchange rate variation on change in sector or industry of immigrants.16 In sum, exchange rate variation causes workers to adapt their labor decisions in many dimensions, such as the number of hours worked per week. It does not cause them to rethink major labor decisions, such as whether to change jobs or industries. However, I find some evidence that it might affect their decision of exiting the labor market. These findings are consistent with the idea that some degree of exchange rate variation is expected, and that this variation is persistent (see Section V for further discussion). C. Heterogeneous Responses How does the exchange rate effect vary across immigrants? We might expect a larger effect for immigrants with a higher chance of return, or with closer ties. In this spirit, I look for heterogeneous responses along observables. For each relevant observable characteristic, the sample is divided into two subpopulations, and the exchange rate effect is estimated separately for each subpopulation. The results from these regressions are reported in Figure 2. Consistently, the exchange rate effect is greatest for immigrants who are more likely to have close ties to their home countries. 16  These measures do not include changing firms, internal promotions, or job changes within the same firm or establishment, as long as they do not lead to a change in either occupation or industry code.
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Panel A. Individual level 1. Young 2. Married 3. Absent spouse 4. Has children 5. Citizen 6. Low education 7. Low income 8. Self-employed Panel B. Country level 1. High remittances 2. High return 3. Dictatorship 4. Proximity −0.4



−0.3



−0.2



−0.1



0



Exchange rate coefficients, +/− one standard error Figure 2. Heterogeneous Responses Notes: Regression 3, using the specification in column 3 of Table 2, is repeated for different subpopulations. Triangles represent the coefficients of exchange rate in a regression for the subpopulation mentioned on the y-axis, whereas circles show the coefficient for the remaining population. Only for the third row, “absent spouse”, the analysis is conditional on being married. The vertical line represents the coefficient for the whole population. For nonbinary variables i.e., age, education, income, years since arrival, remittances subpopulations are defined relative to the median. An exception is the dictatorship dummy, which takes value 1 only if the democracy index of the immigrant’s home country is below the first quartile of the whole sample.



Three main patterns emerge from Figure 2. The first is that the exchange rate effect is greater for immigrants who have fewer family members living with them. Exchange rates have the greatest effect on married immigrants who do not live with their spouse, and the least effect on immigrants who live with their spouse. The effect on single immigrants’ earnings lie between these two extremes. Figure 3 illustrates this relationship. As such, heterogeneity in the exchange rate effect stems from both inter and intratemporal channels. Immigrants who live without spouses and families in the United States send relatively more remittances and have a higher chance of return.17 The second pattern in Figure 2 is that the effect is different for immigrants with different income levels. In fact, the exchange rate effect seems to be absent for immigrants with above median earnings. Table 5 investigates the heterogeneity of the effect from a different angle by reporting quantile regression estimates at the median, upper, and lower quartiles, and the upper and lower deciles. As a benchmark, the first column of Table 5 reports OLS estimates, replicating the results of Table 2. There is evidence of a shift at all quantiles. However, the exchange rate effect is 17  A large empirical literature supports these claims. For a recent study of remittances, see Sinning 2011 and references therein. For evidence on rates of return, see Constant and Massey 2003. Moreover, Table A12 in the online Appendix shows further evidence using CPS August 2008 data.
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Figure 3. Heterogeneous Responses by Marital Status Notes: The sample is divided by marital status of immigrants. For each subsample, this …figure plots raw correlations between immigrants’ earnings and exchange rate, after controlling for time and country dummies. To construct this figure, I bin exchange rate into 20 equal-sized bins and plot the mean of immigrants’ earnings for each bin. The solid line shows the best linear…fit estimated on the underlying data using OLS. Bins that contain less than ten observations were neglected.



Table 5—Distributional Effect of Exchange Rate OLS Dependent variable: log of annual earnings log of annual hours  worked log of wage



(1)



−0.092*** (0.027) −0.055*** (0.02) −0.038*** (0.013)



10 (2)



−0.134*** (0.039) −0.124*** (0.036) −0.060*** (0.02)



25 (3)



Quantile regression 50 (4)



−0.108*** (0.02) −0.058*** (0.016) −0.045*** (0.013)



−0.070*** (0.013) −0.000*** (0) −0.020* (0.011)



75 (5)



−0.054*** (0.013) 0 (0.002) −0.02 (0.013)



90 (6)



−0.043** (0.017) −0.008 (0.008) −0.023 (0.017)



Notes: Coefficient of log of real exchange rate reported in each cell. All regressions include the same sample and control variables as the baseline regression reported in column 3 of Table 2. Standard errors are not clustered at the country level. *** Significant at the 1 percent level.  ** Significant at the 5 percent level.   * Significant at the 10 percent level.



larger at the lower part of the earnings distribution. The effect on the first decile (−0.13) is more than three times larger than the effect on the ninth decile (−0.04).18 The third pattern in Figure 2 is that immigrants from countries with a higher chance of return, or with high remittance flows, exhibit a larger exchange rate 18  Table 5 also investigates the distributional effect of exchange rate on hours and wages of immigrants. It shows that, in contrast to earnings, the upper part of the hours distribution does not exhibit an exchange rate effect. This is due to the fact that many of the immigrants in the sample report 52 weeks of work at 40 hours per week.
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Table 6—Mexican Immigrants, and Proximity to Mexican Border Dependent variable (1)



log of annual earnings (2)



(3)



(4)



−0.092*** −0.089*** −0.093*** −0.089*** (0.027) (0.033) (0.027) (0.034) 0.064 log(ExR)  −0.021   × Mexico (0.054) (0.059) 0.002 log(ExR)  −0.001   × Mex border (0.006) (0.005) log(ExR)  −0.101***  ×  Mexico (0.014)   × Mex border Observations 185,419 185,419 185,419 185,419 R2 0.29 0.29 0.29 0.29



log(ExR)



(5)



log of annual hours worked (6)



(7)



(8)



185,640 0.07



185,640 0.07



185,640 0.07



−0.055*** −0.052** −0.055*** −0.052** (0.02) (0.024) (0.02) (0.025) 0.029 −0.019 (0.039) (0.042) 0.001 0.000 (0.003) (0.002) −0.064*** (0.009) 185,640 0.07



Notes: Mexico is a dummy for Mexican immigrants, Mex border is a dummy for immigrants who live in the states that border with Mexico, and ExR stands for real exchange rate. All regressions include the same sample and control variables as the baseline regression reported in column 3 of Table 2. Moreover, columns 4 and 8 also include Mex border as a control variable, as well as the interaction term Mexico × Mex border. Robust standard errors in parentheses, adjusted for clustering at country level. *** Significant at the 1 percent level.  ** Significant at the 5 percent level.   * Significant at the 10 percent level.



effect. A direct way to explore the heterogeneity in responses would be to contrast the exchange rate effect for immigrants with high and low remittance flows or probability of return. In the absence of data for such a distinction at the individual level, two country-level proxies are used.19 Row 1 of the second part of Figure 2 suggests that immigrants from countries with higher remittance flows exhibit a larger exchange rate effect. The difference between subsamples divided by likelihood of return is relatively smaller (row 2). Immigrants from countries with repressive governments exhibit a lower exchange rate effect (row 3), which may stem from lower likelihood of return, as well as higher cost of sending remittances. The last row shows the exchange rate effect seems not to vary by distance of home country from the United States. One concern might be that Mexican immigrants are driving the results, given that they compose 40 percent of the sample. This would be the case if the exchange rate effect is different for Mexican immigrants compared to other immigrants. There are two reasons to consider this possibility. First, Mexican immigrants have different characteristics than other immigrants (see Table 1). Second, the long border between Mexico and the United States might make their ties to Mexico different than other immigrants’ ties to their home countries. Table 6 reveals that the effect of exchange rates on Mexican immigrants is not significantly different from the rest of the immigrant population (columns 2 and 6). In fact, the only significantly different exchange rate effect is for Mexicans in border states (columns 4 and 8). For example, in column 4, the coefficient of −0.101 (with a t-statistic of 7.24) indicates that the exchange rate effect is doubled for Mexicans living in border states compared to the rest of the immigrant population. Living close to the Mexican border has no



19 



See Section II, and the online Appendix on how those variables are constructed.
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significant effect on non-Mexican immigrants. Importantly, the coefficient of the exchange rate is almost unaffected throughout, which implies that the effect for Mexicans in border states is additive to the baseline effect. Mexican immigrants living in US border states may react differently to exchange rate variations due to two opposite effects. On one hand, this group may have closer ties to Mexico due to the lower cost of sending remittances, or simply by self-selection into the border states (proximity effect). On the other hand, this group may experience a general equilibrium effect; as a depreciation of the peso reduces the labor supply of Mexican workers, the wage rises in areas with a considerable proportion of Mexicans, which in turn should moderate the initial exchange rate effect.20 The result of Table 6 indicates that the proximity effect exceeds the general equilibrium effect.21 Table A3 in the online Appendix shows that the main results are surprisingly similar for the female and male subpopulations. D. Disintegration A controversial concept in immigration studies is assimilation, a process by which the gap between a native’s earnings and a new immigrant’s earnings closes as the immigrant stays longer in the host country.22 Because assimilation happens as immigrants invest in host-country-specific human and social capital, we might also consider the possibility that they simultaneously disinvest from home-country-specific counterparts. To explore this idea, I define “disintegration” as a process by which an immigrant loses ties with her home country. Specifically, if immigrants’ home country ties weaken over time, i.e., the amount of remittances and the likelihood of return decrease, the effect of home-country variables on immigrants should diminish.23 This allows me to use the exchange rate effect over time in order to measure the speed of the disintegration process, and thus to uncover a previously overlooked facet of assimilation. Consider the following regression that adds to (3) an interaction term of exchange rate and length of stay: (4)  Zc, t, i = δt + δc + β1  ⋅ Ec, t + β2  ⋅ YSAc, t, i × Ec, t + θXc, t, i + εc, t, i  , where YSA measures the length of stay of an immigrant. Table 7 illustrates the results of these regressions and suggests at first glance that immigrants are disintegrating from their home countries slowly (column 2 shows a significant and positive β2). In a panel dataset, this would be sufficient evidence for 20  The general equilibrium effect is larger, the smaller the elasticity of substitution between immigrants and natives. The debate about the magnitude of this elasticity is inconclusive. For recent contributions, see the 2012 symposium of the Journal of the European Economic Association on “The Impact of Immigration on Wages,” as well as Braun and Omar Mahmoud (2011). 21  Table A13 in the online Appendix directly investigates the existence of a general equilibrium effect. It does so by studying the difference in the exchange rate effect for an immigrant who lives close to other immigrants with correlated exchange rate variation. I find no evidence of such a general equilibrium effect. 22  Chiswick (1978); Borjas (1985); and for a recent contribution Damas de Matos (2011). 23  This is closely related to the long-debated remittance decay hypothesis; the amount of remittances sent by an immigrant declines over time (Stark 1978).
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Table 7—Disintegration Process



log(ExR) log(ExR) × YSA log(ExR) × YSA × High-return Observations R2



(1)



Dependent variable log of annual earnings log of annual hours worked (2)



(3)



185,419 0.29



185,092 0.29



(4)



(5)



(6)



185,313 0.07



−0.092*** −0.107*** −0.121** (0.027) (0.028) (0.054) 0.010*** 0.015*** (0.003) (0.004) −0.008* (0.004)



−0.055*** (0.02)



−0.058*** −0.037 (0.02) (0.039) 0.002 0.003* (0.001) (0.002) −0.001 (0.002)



185,419 0.29



185,640 0.07



185,640 0.07



Notes: “YSA” stands for “Years since arrival,” ExR is for real exchange rate, and High return is a dummy indicating countries whose immigrants have a high likelihood of return. All regressions include the same sample and control variables as the baseline regression reported in column 3 of Table 2. Moreover, columns 4 and 8 also include the interaction terms log(ExR) × High return and log(ExR) × YSA as control variables. Robust standard errors in parentheses, adjusted for clustering at country level. The unit of YSA is one decade. *** Significant at the 1 percent level.  ** Significant at the 5 percent level.   * Significant at the 10 percent level.



a disintegration process. With repeated cross sections, however, β  2captures attrition in addition to the disintegration effect. To address this problem, I divide the immigrant population into low- and high-return countries of origin. For immigrants with a low probability of return, attrition is lower, and β2mainly captures the disintegration effect. Column 3 shows that for this subpopulation, β  2is still positive and significant.24 This suggests that disintegration occurs, albeit at a slow pace. IV.  Robustness Tests



A. Composition Effect Exchange rate variation may also affect the composition of immigrants in the host country.25 In the following, I present three pieces of evidence to support that my results are not driven by a selection effect. First, the composition of immigrants at time t is the result of previous immigration decisions, and thus a function of past economic and political situations. However, changes in the exchange rate at time t are independent of the history, and thus independent of the composition of immigrants at time t. Table A4 in the online Appendix uses this fact and shows that the effect of the most recent change in the exchange rate is indistinguishable from the exchange rate effect (compare columns 1 and 2, or 5 and 6). Second, if we consider only the subsample of immigrants who arrived more than a year ago, then an exchange rate shock cannot affect the sample through its effect



24 



Following a referee’s suggestion, Table A14 provides suggestive evidence that the disintegration rate is higher for more recent cohorts Antecol, Kuhn, and Trejo (2006). 25  Exchange rate variation affects an immigrant’s decision to migrate to the host country (Davila 1983), and to return to the home country (Yang 2006).



160 



American Economic Journal: applied economicsOctober 2013



on immigration decisions. Results of similar regressions using only this subsample of immigrants show that the exchange rate effect is unchanged (compare, for example, columns 1 and 3). Third, I perform a direct test by replicating our baseline regression (3) with different characteristics of immigrants as dependent variables. The results, presented in Table A5 in the online Appendix, suggest that exchange rate does not affect the composition of immigrants. In sum, the above pieces of evidence suggest that exchange rate variations are not driving changes in the composition of the sample under study.26 B. Labor Demand Could the measured exchange rate effect reflect changes in labor demand rather than labor supply? For this to be the case, there would have to be home-country- specific demand shocks. A possible scenario is that a substantial number of immigrants work in industries trading with their respective home countries. In this case, an immigrant’s home-country situation may affect the demand for her labor. To answer this concern, I replicate regression (3) for immigrants who work in industries that produce nontradable goods and services (Table A6 in the online Appendix). The exchange rate effect is actually larger for immigrants working in nontradable sectors. Table A7 investigates this issue further by controlling for labor demand. To this end, it compares an immigrant’s labor decisions with American workers who live in the same state, work in the same industry, and have the same level of education. Again, the point estimates are quite similar and not statistically distinguishable. C. Sensitivity Analyses Section II in the online Appendix presents three additional robustness tests. First, Table A9 replicates the baseline regression using average country-level data instead of individual-level data, and shows that the results remain intact. Second, Table A10 shows that the results differ trivially with an extended set of dummies (namely, cohort and state dummies, and state interacted with time dummies), as well as a country-specific time trend.27 Finally, Table A11 shows that the exchange rate effect varies insignificantly over the period studied. V.  Implications for Preference Parameters



What does the exchange rate effect on immigrants’ earnings reveal about their preferences? In a neoclassical setting, the estimated negative exchange rate elasticity of earnings suggests that the income effect of the exchange rate on earnings exceeds the substitution effect. Equivalently, leisure is a gross complement of remittances. 26  There is no contradiction between this fact and the findings of Yang (2006) and Davila (1983). I show the absence of a composition effect, whereas the above authors illustrate changes in the number of immigrants/emigrants following exchange rate shocks. Moreover, while I use small frequent exchange rate shocks, the above authors use large, infrequent shocks that are more likely to affect immigration/emigration decisions (see footnote 34). 27  I am grateful to a referee who pointed out the importance of country-specific time trends.
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The empirical findings provide us with four further corollaries, using the model of Section I (For more details and proofs, see the online Appendix). The negative sign of the exchange rate elasticity of earnings implies: • a negative exchange rate elasticity of remittances, i.e., remittances are normal goods; • a negative exchange rate elasticity of consumption; • a lower bound for the CRRA with respect to wealth equal to one (the bound is consistent with mainstream estimations of CRRA);28 and the magnitude of the exchange rate elasticity of remittances (0.92) implies: • a lower bound of 0.92 for the elasticity of labor earnings with respect to unearned income (ELE).29 The combination of the empirical findings and this theoretical result implies that an appreciation of the dollar causes immigrants to work fewer hours, earn less per hour, consume more, and send fewer dollars home. There are two alternative interpretations of the empirical findings. First, immigrants may have a target (commitment) for the amount of remittances in terms of their home-country currency, i.e., εT, E = −1.30 In this case, equation (2) still holds and implies an ELE equal to 0.92. Second, immigrants may act as target earners. As Camerer et al. (1997) note, this implies a high degree of risk aversion. The empirical evidence in this paper is consistent with both above hypotheses, either that immigrants have commitments on the amount of remittances, or that they are target earners. A common issue among all above interpretations is that the magnitude of the exchange rate elasticity of earnings seems to be rather large. Two important differences in my empirical strategy with respect to the nature of exogenous shocks are worth emphasizing here. First, exchange rate shocks are persistent, i.e., the expected future exchange rate changes are zero. This is perhaps the most important difference between the present exercise and the literature following Camerer et al. (1997). The latter studies analyze temporary wage shocks, whereas here workers face a persistent shock to the price of their consumption basket. In the context of daily wage shocks, a large income effect is rather implausible, leading the authors to prefer a reference-dependence preference interpretation. However, in the context of persistent exchange rate shocks, a large income effect might be less surprising. Second, here the identification approach is based on an experimental design with small but frequent and unpredictable shocks. The conventional wisdom is that small shocks are inadequate tools for identification due to frictions such as adjustment



28  In fact, while some argue for a CRRA of one (e.g., Metrick 1995; Chetty 2006), most of the literature estimates a substantially higher level of CRRA (e.g., Gertner 1993; Cohen and Einav 2007). 29  This is consistent with most macro estimations, but not the majority of micro estimations (e.g., Chetty 2006). 30  Yang (2008) offers the only direct estimate of the exchange rate elasticity of remittances. Interestingly, he rejects ε T, E = −1, but cannot reject εT, E   = 0.
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costs.31 For example, agents with large consumption commitments may not react to small shocks, whereas large shocks may make it worthwhile for them to pay the adjustment costs. However, frequent shocks, such as exchange rate variations used in this paper, likely imply reduced levels of consumption commitments to start with.32 Therefore, it is possible to estimate friction-free elasticities using either large, infrequent shocks (where adjustment costs are ex post worthwhile) or using small, frequent shocks (which likely imply reduced ex ante commitments). In both cases, these friction-free elasticities will be larger relative to regular (friction-containing) elasticities for variables with adjustment costs.33 However, each way of calculating friction-free elasticities produces a slightly different result for the following reasons. On the one hand, when shocks are more frequent, individuals are ex ante more prepared to accommodate them. In this case, we would expect the reaction of variables with associated adjustment costs to be relatively higher. On the other hand, if shocks are smaller there is less incentive to pay the adjustment cost ex post, implying a lower reaction in variables with associated adjustment costs. In sum, even though these two friction-free elasticities are theoretically comparable to regular elasticities, comparison between their relative magnitudes requires empirical investigation.34 VI.  Concluding Remarks



Economists have not yet investigated how an immigrant’s decisions are affected in real time by her home-country economy. Previous work mainly focused on how immigrants are selected and how they assimilate over time. In contrast, this paper investigates the role of home-country determinants of immigrants’ economic behavior. The intuition is that, given the substantial amount of remittances that immigrants transfer and their high rate of return, we might also expect that immigrants’ decisions are affected in real time by the price of their home country’s currency, and thus by their home country’s economy. Hence, an immigrant’s intra and intertemporal decisions are affected by her home country. I develop a means to investigate this question by exploiting exchange rate variation as exogenous price shocks to the purchasing power of immigrants’ earnings. This paper’s key finding is that, in response to a dollar appreciation, immigrants earn less, mainly by reducing annual hours worked. This effect is most pronounced for immigrants who are more likely to have close ties to their home countries. Moreover, the exchange rate effect seems to be decreasing over the length of an immigrant’s stay in the United States, suggesting that an immigrant’s ties to her home country are weakening over time.



31 



See Chetty (2012) and references therein. In the same vein, Shore and Sinai (2010) argue that consumption commitments are lower for households with more risky incomes. 33  In contrast, note that friction-free elasticities are lower for variables without adjustment costs relative to the friction-containing elasticity. This is because frictions in some dimensions imply overreaction in other dimensions. In the following, I will only discuss the case of variables with adjustment costs. 34  The main difference between Yang’s and my use of exchange rate shocks is that he uses a large, infrequent shock (Asian financial crisis), whereas this paper uses frequent but small exchange rate shocks. 32 
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To interpret the exchange rate effect, I use a neoclassical model, as well as a model with reference-dependent preferences. Broadly speaking, the magnitude of the estimated elasticity is rather large relative to the existing literature. I argue that this may be due to the fact that this estimate is friction-free, as immigrants will choose relatively fewer labor and consumption commitments ex ante in expectation of frequent exchange rate shocks. In contrast, previous work has estimated frictionless elasticities using large, infrequent shocks that make it worthwhile for agents to pay the adjustment cost ex post to overcome friction. The difference in magnitude between my elasticity estimate and the elasticity estimates generated by the large shock method is a matter for further empirical analysis. In future work, it will also be desirable to exploit consumption, remittances, and saving data to directly test the effect of exchange rate variation on other aspects of immigrant behavior. REFERENCES Antecol, Heather, Peter Kuhn, and Stephen J. Trejo. 2006. “Assimilation via Prices or Quantities?:
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Immigrants’Labor Supply and Exchange Rate Volatility Online Appendix By Arash Nekoei Are an immigrant’s decisions a¤ ected in real time by her home country’s economy? I examine this question by exploiting exchange rate variations as exogenous price shocks to immigrants’ budget constraints. I …nd that in response to a 10% dollar appreciation, an immigrant decreases her earnings by 0.92%, mainly by reducing hours worked. The exchange rate e¤ ect is greater for recent immigrants, married immigrants with absent spouses, Mexicans close to the border, and immigrants from countries with higher remittance ‡ows. A neo-classical interpretation of these …ndings suggests that the income e¤ ect exceeds the crosssubstitution e¤ ect. Remittance targets o¤ er an alternative explanation. This companion appendix contains two parts. Part I shows the details and the complete proof of the corollaries in Section IV of the paper. Part II provides supplementary empirical results. I.



Theoretical Appendix



In this section, …rst I will use the conceptual framework presented in the paper and show that the exchange rate elasticity is a function of CRRA. Then I will discuss di¤erent interpretations of the empirical results, and in particular provide a detailed version of the claims in Section V of the paper. As in the paper, I de…ne the indirect utility of an agent as follows: v (y; w) = max u (c; z=w) c=z+y



The household’s intra-temporal optimization can be written as: max v (y T



T; w) + v (^ y + ET; w) ^



where w; y; and T are wage rate, non-labor income, and remittances, respectively. In the paper, I assumed y = y^ = 0. Variables with a hat represent the same variables for his/her spouse in the home country. The …rst-order condition is: vy (y T; w) = E vy (^ y + ET; w) ^ Harvard University, Department of Economics, [email protected]. 1
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Di¤erentiating with respect to E , we get:



vyy (y



T; w)



@T @T + vy (^ y + ET; w) ^ + E vyy (^ y + ET; w) ^ E +T =0 @E @E



Using the …rst-order condition again: vyy (y vy (y



vyy (^ y + ET; w) ^ T; w) @T @T 1 E + + +T =0 T; w) @E E vy (^ y + ET; w) ^ @E



De…ning CRRA as



"vy ;y = T "T;E T E



1 y+w



(y+w)vyy (y;w) , vy (y;w)



this is equivalent to:



1 T + ["T;E + 1] = 0 E y^ + w ^ + ET



and rearranging we get: (A1)



"T;E =



1



T 1 T + E (^ y + w) ^



!



T+



1 E



(^ y + w) ^ y+w T T y + w + E1 (^ y + w) ^



From Equation (2) in the paper, we know that the e¤ect of exchange rate on earnings depends on two factors: the elasticity of labor earnings with respect to unearned income (ELE ), as well as how the exchange rate will a¤ect the amount of immigrants’ remittances and saving ("T;E ). As Equation (A1) states, the magnitude of the latter ("T;E ) depends on the CRRA over wealth. As the level of wealth decreases, agents who are more risk-averse over wealth will experience a higher reduction in their marginal utility of wealth. This intuition suggests that for more risk averse individuals, the di¤erence in marginal utility between two agents with di¤erent levels of wealth will be larger. Consequently, a higher degree of risk aversion implies a relatively higher value of remittances sent by an immigrant to a member of his household in the home country with a lower level of wealth. What does the exchange rate e¤ect on immigrants’earnings reveal about their preferences? If we assume that an immigrant receives utility directly from remittances, in addition to consumption and leisure, the real exchange rate plays the role of the price of remittances. max U (c; z=w; ET )



c;z;T c+T =z



This general setting incorporates the model of section I as a special case. The empirical …nding that the elasticity of earnings with respect to the exchange rate is negative ("z;E < 0) is a parametrical test suggesting that the income e¤ect of
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the exchange rate on earnings is larger than the substitution e¤ect. This can be interpreted as equivalent to leisure being a gross complement of remittances. Immigrants Earn Less, Consume More, and Send Less Remittances



The negative elasticity of earnings with respect to the exchange rate implies a negative elasticity of remittances with respect to the exchange rate, that is: "z;E < 0 ) "T;E < 0



This is the direct result from Equation (2). The negative elasticity of remittances with respect to the exchange rate means that remittances are normal goods. What can we say about the consumption elasticity with respect to the exchange rate? One can easily show that an equivalent of Equation (2) holds for consumption as well, that is "c;E = "T;E "c;y . "T;E < 0 ) "c;E > 0



So the negative sign of the exchange rate elasticity of remittances implies that the exchange rate elasticity of consumption is positive. Therefore, our …ndings indicate that in response to a U.S. dollar appreciation, immigrants earn less, consume more, and send fewer dollars home. Lower Bound of 1 for CRRA



The negative elasticity of earnings with respect to exchange rate implies a lower bound for the CRRA with respect to wealth equal to 1. "z;E < 0 )



Using equation (A1), "T;E < 0 implies y^+w ^ ET



1



>1 



ET ET +^ y +w ^



< 1. A tighter bound of



1+ for CRRA is possible. This is less useful in the absence of a relevant +w ^ estimate of the importance of remittances for its recipients, i.e. y^ET . One must note that the present model, like the standard life-cycle model, mechanically links CRRA to the elasticity of inter-temporal substitution (EIS), as a result of the assumption that utility is time-separable. Thus, (7) is equivalent to EIS < 1. The bounds are consistent with mainstream estimations of CRRA. In fact, while some argue for a CRRA of one (e.g. Metrick (1995), Chetty (2006)), most of the literature estimates a substantially higher level of CRRA (e.g. Gertner (1993), Cohen and Einav (2007)). An upper bound of 1 for EIS is also consistent with most existing empirical estimates (See Browning, Hansen and Heckman (1999)).
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Lower Bound of 0.092 for ELE



Third Corollary: The …nding of "z;E ' 0:092 implies a lower bound of 0:092 for the elasticity of labor earnings with respect to unearned income (ELE): (8) In fact,



0:092 < j"z;y j > 1 implies that "T;E >



1, which implies j"z;E j = j"z;y "T;E j < j"z;y j. 1



(^ y +w)+T ^



Note that, a tighter bound exists, and it is larger with a factor of 1 + E y+w T . However, it is probably not too far from j"z;E j as the ratio of total income after remittances should be small. In the absence of a reliable estimate of this ratio, the smaller bound is used. The lower bound of 0:092 suggests a rather large ELE, which is consistent with most macro estimations, but not the majority of micro estimations1 . This issue is discussed in section V of the paper. II.



Empirical Appendix



i. Exchange Rate Measures Three di¤erent measures of real exchange rate are used (see Table A8). The …rst one is used throughout the paper and it is de…ned in Section II . The second one, WDI, is directly from the World Bank’s World Development Indicators. It is based on the variable "PPP conversion factor (GDP) to market exchange rate ratio". This variable is constructed by dividing the PPP conversion factor (the cost of the bundle of goods that constitutes GDP) by the market exchange rate. The third measure of real exchange rate, PWT, is from the Penn World Tables. We construct the real exchange rate in this case as XRAT/PPP=100/P, i.e. exchange rates (XRAT) over purchasing power parity conversion factors (PPP). XRAT is mainly from UN and World Bank sources. The PPP variable is a purchasing power parity calculated over GDP. Thus both above measures of the real exchange rate are based on the GDP price de‡ator. ii. Rate of Return Construction using ACS I used American Community Survey (ACS) for the years 2005 and 2009, and focused on the cohort who arrived to the U.S. in the 5-year interval of 20002004. I aged forward the immigrant population in the 2005 data, and selected individuals who were between 16-64 years old in 2009. I then calculated the number of immigrants in the 2005 and 2009 sample for each country. The relative di¤erence between the two numbers provided an estimation for the return rate per country. 1 See table 1 in Chetty (2006), or for a recent example, see Blomquist and Selin (2010) who report one of the highest micro estimates of ELE, which is 0:07 for males.
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iii. A note on Table A13 Table A13 in the Online Appendix directly investigates the existence of a general equilibrium e¤ect. I focus on immigrants who live close to other immigrants from countries with correlated exchange rate variation, which are, however, not neighboring countries, in order to avoid self-selection issues.
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A1 Relation Between Earnings and Exchange Rate Note: This …gure plots the raw correlations between immigrants’ earning and exchange rate, after controlling for time and country dummies. To construct this …gure, I bin exchange rate into twenty bins such that each beans contains the same number of observations (Compare with Figure 1). I then plot the mean of the immigrant earnings for each bin. The solid line shows the best linear …t estimated on the underlying data using OLS. The bins that contains less than 10 observation were neglected.



ONLINE APPENDIX



7



0



.1



.2



.3



Empirical CDF .4 .5 .6



.7



.8



.9



1



VOL. VOLUME NO. ISSUE



-.11-.1



-.05



0



.05



.1 .11



Figure A2 Non-Parametric Permutation Test: 10,000 Replications Note: This …gure compares the estimated exchange rate elasticity of earnings of orthogonal line) with the empirical distribution obtained from



10; 000



0:092



(the red



repetitions of the following



exercise: Instead of matching the exchange rate of each country to immigrants from that country, I …rst randomly ‘mismatch’the exchange rates to immigrants and then run the same regression
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Figure A3 Timing of the E¤ect Note: This …gure illustrates the e¤ect of past, present and future exchange rate shocks on immigrant earnings. The x-axis represents time with respect to time t, when earnings where observed. Each triangle reports the coe¢ cient of change in exchange rate for the corresponding period. For example, the …rst triangle from the left reports the e¤ect of a change in the exchange rate earnings at time t.



3 periods prior on immigrants’



Table A1: Descriptive Statistics



Country 1 Argentina



Number of Male Observations (in %) 1,160 53



2 Armenia



486



47



3 Australia



404



53



4 Austria



246



45



5 Bangladesh



848



60



6 Barbados



376



40



7 Belgium



208



49



8 Bolivia



550



46



9 Brazil



1,875



46



10 Canada



5,004



43



11 Chile



746



48



12 China



8,253



47



13 Colombia



5,275



42



14 Costa Rica



688



47



15 Denmark



151



42



16 Dominica



204



34



17 Dominican Republic



7,525



39



18 Ecuador



3,536



51



19 Egypt, Arab Rep.



804



58



10,758



50



21 Ethiopia



892



52



22 Finland



102



30



23 France



858



46



3,271



36



25 Ghana



697



54



26 Greece



953



57



27 Grenada



213



49



28 Guatemala



6,033



57



29 Haiti



3,269



48



30 Honduras



3,435



50



31 Hong Kong



1,341



47



445



48



10,305



53



511



45



2,039



53



36 Ireland



925



49



37 Israel



727



54



38 Italy



2,283



54



39 Jamaica



4,121



41



20 El Salvador



24 Germany



32 Hungary 33 India 34 Indonesia 35 Iran



Age 42 (11.3) 40.7 (11.1) 40 (10.9) 47.5 (11.8) 38.4 (10) 45 (11.1) 44.5 (10.8) 39.4 (10.8) 37.3 (10.4) 43.5 (11) 42.1 (11.7) 42.2 (11.1) 41.4 (11.3) 40.5 (11.6) 47.6 (11.7) 41.2 (11.3) 39.8 (11.4) 39.1 (11.2) 42.5 (11.3) 37.1 (10.7) 37.5 (9.9) 44 (10.3) 42.3 (11.1) 46.8 (11.3) 40.2 (10.7) 47.3 (10.5) 41.6 (10.9) 35.4 (10.8) 41.5 (11.1) 36 (10.7) 41.4 (10.6) 46.1 (12.2) 38.8 (11) 39.8 (11.3) 43.3 (10.3) 44.5 (11.8) 41.3 (10.3) 47.7 (10.6) 42.4



Years Since Worker Education (in %) Arrival 16.7 12 80 (12.8) (3.2) 13.8 12 67 (9.1) (3.1) 14.9 13 83 (13) (2.9) 30.6 13 77 (18.5) (2.9) 12 13 73 (7.7) (3.4) 23.7 12 84 (10.5) (3) 24.6 14 78 (16.2) (2.9) 15.1 12 85 (10.5) (2.8) 11.3 12 81 (10) (3.4) 23.2 13 81 (15.8) (3.1) 17.4 12 81 (11.9) (2.9) 14.5 13 79 (10.8) (4) 16.8 11 80 (11) (3.2) 19.8 11 82 (13) (3.4) 22.7 14 80 (15.5) (2.4) 17.7 10 75 (10.9) (3.5) 16.8 9 71 (10.3) (3.4) 16.2 10 79 (10.8) (3.4) 16.3 14 74 (11.1) (3.2) 15.3 8 82 (8.8) (3.4) 11.8 12 83 (8.6) (3) 17.8 14 75 (15.1) (2.8) 18.1 14 79 (14.5) (2.8) 28.7 13 74 (16.5) (2.8) 13 12 83 (9.7) (2.8) 28.6 11 79 (12) (3.8) 19.4 11 84 (10) (2.8) 13.4 8 80 (9.1) (3.5) 16.7 10 81 (10.1) (3.3) 12.9 8 79 (9.3) (3.5) 21.1 13 82 (11.4) (3.3) 25.5 13 73 (16.4) (3.1) 13 14 78 (10) (2.8) 15.2 14 76 (12) (2.5) 18.6 14 78 (10.1) (3) 22.6 12 81 (14.3) (3.1) 20.1 13 77 (12.8) (3.3) 30.7 11 75 (13.7) (3.6) 19.1 11 84



Annual Earnings 53931.6 (69873.4) 38590.3 (48333.3) 72868 (76794.3) 60347.9 (69211.8) 43510 (50894) 43023.2 (30122) 74700.7 (81063) 35386.8 (40924) 38545.9 (49764.5) 63382.1 (76494.5) 42586.9 (50098.8) 48882.6 (54609.5) 35863.8 (44967.7) 35720.9 (43167.4) 74733.2 (98408.5) 30373.6 (23876.7) 27157.3 (31182.3) 31045.6 (37548.6) 58919.8 (79785) 25904.6 (29975.9) 35664.3 (46561.2) 54734.9 (39722) 67089.9 (80911.9) 51614.5 (58468.5) 40700.2 (41757.6) 49315.6 (53702.1) 37511.2 (53525.8) 23747.3 (29030.2) 32791 (42633.6) 23726.9 (25838.9) 55818.9 (53413.2) 53933.6 (61993.3) 69339.8 (71269.9) 45901.3 (48379.9) 61221.6 (68155.7) 57709.3 (62556.3) 66051.4 (75831.7) 54587 (62906.8) 39297.1



Annual Hours Worked 2002.5 (739.3) 1826.6 (731.4) 2125.6 (753) 1995 (818.4) 2018.6 (757.2) 1975.1 (555.4) 2030.8 (759.3) 1924.2 (665.1) 1881.2 (708.8) 1991.2 (789.8) 1969 (714.9) 1954.9 (681.3) 1900.2 (665.8) 1924.6 (665.9) 1961.6 (800.3) 1858 (669.8) 1827.2 (659.5) 1899.4 (622.5) 2012.6 (792.9) 1862 (601.8) 1909.5 (693) 1937.6 (863.5) 1984 (835.5) 1949.3 (744.9) 1935.6 (677.4) 2072.7 (802.1) 1921.3 (697.6) 1829.8 (622.4) 1887.4 (621.4) 1796.5 (651.7) 1995.7 (677.4) 2030.5 (780.4) 2013.2 (698.5) 1907.4 (711.3) 2029 (798.8) 2030.6 (740) 2043.5 (828) 2070.6 (747.4) 1950.9



Annual Weeks Worked All 47.8 (10.6) 48.3 (9.6) 48.4 (9.6) 47.6 (10.9) 48.3 (10.2) 49 (8.8) 46.9 (11.6) 47.6 (11.2) 46.6 (11.3) 47.4 (10.8) 47.9 (10.2) 48.3 (9.9) 47.7 (10.5) 46.9 (11.2) 45.8 (12) 46.7 (12.3) 46.3 (12.1) 47.7 (10.4) 47.5 (10.4) 47.4 (10.5) 47.8 (10.4) 46.7 (12.8) 46.6 (12) 47.7 (10.5) 47.6 (10.6) 48.2 (10) 46.7 (11.7) 46.7 (11.3) 47.9 (10.4) 45.9 (12) 48.7 (9.6) 47.2 (11.6) 48.3 (10) 48.2 (9.7) 48 (10.3) 48 (10) 47.7 (10.9) 48.4 (9.4) 48



Full-time 42.2 (18) 35.9 (22.5) 43.5 (16.6) 39.2 (20.5) 41.7 (19) 45 (15.9) 42.5 (18.1) 41.8 (18.5) 38.8 (19.9) 40.3 (19.7) 41.6 (18.6) 42 (18.7) 40.6 (19.3) 41.2 (18.1) 40 (19) 40.7 (19.2) 40.3 (19.1) 42.1 (17.9) 41 (18.9) 41.4 (18.1) 40.2 (19.3) 39.4 (20.7) 39.8 (19.8) 40 (19.9) 42.3 (17.8) 41 (19.2) 42.6 (17.7) 40.3 (18.7) 41.8 (18.4) 39.2 (19.2) 43.2 (17.8) 42.5 (18) 43.2 (17.4) 40.2 (20.1) 40.8 (19.6) 41.5 (18.7) 41.4 (19.1) 42.9 (17.5) 43.2



Part-time 5.5 (14.2) 12.4 (20.5) 4.9 (13.1) 8.4 (17.3) 6.7 (15.9) 3.9 (12) 4.4 (12.9) 5.9 (14.4) 7.8 (16.6) 7.1 (15.9) 6.4 (15.3) 6.3 (15.6) 7.1 (16.1) 5.8 (14.5) 5.8 (13.5) 5.9 (15.7) 6.1 (15) 5.6 (14.3) 6.5 (15.3) 6.1 (14.5) 7.5 (16.5) 7.3 (16.7) 6.8 (15.9) 7.7 (16.7) 5.3 (14.3) 7.1 (16.3) 4.1 (12.3) 6.4 (14.9) 6.1 (14.9) 6.8 (15.1) 5.4 (14.6) 4.7 (12.8) 5 (14) 8 (17.1) 7.2 (16.4) 6.5 (15.2) 6.3 (15.1) 5.5 (14.2) 4.8



Wage Rate 27.4 (37.8) 21.2 (35.9) 33.9 (32.1) 30.3 (34.6) 20.7 (19.4) 21.6 (13.8) 46.7 (133.7) 17.9 (17.5) 20.2 (22.1) 33.5 (104.2) 21.4 (25.1) 25.1 (33.4) 18.7 (23) 18.3 (19.7) 39.6 (59.8) 16.4 (10.9) 15.6 (23.5) 16.5 (18.7) 28.6 (37.3) 14.3 (21.5) 18.5 (22.1) 27.7 (16.5) 33.7 (44.7) 26.9 (50.4) 21.8 (23.4) 24 (24.2) 18.7 (17.3) 13.1 (14.9) 17.2 (20) 13.6 (14.2) 27.5 (24.7) 24.8 (23) 36.3 (148.3) 26.7 (74.7) 29.7 (33.6) 28.8 (30.4) 34 (50) 27 (39.3) 21.1



40 Japan



2,470



35



41 Jordan



393



60



42 Kenya



406



56



43 Korea, Rep.



6,107



40



44 Lao PDR



1,639



50



45 Lithuania



167



42



46 Malaysia



392



45



47 Mexico



96,732



53



48 Morocco



295



58



49 Myanmar



408



51



50 Netherlands



549



53



51 Nigeria



1,025



59



52 Norway



134



46



53 Pakistan



1,595



56



54 Peru



3,090



46



55 Philippines



13,506



39



56 Poland



2,821



45



57 Portugal



1,969



49



58 Romania



735



46



2,601



44



60 Saudi Arabia



152



64



61 Singapore



165



43



62 South Africa



498



49



63 Spain



656



46



64 Sweden



265



42



65 Switzerland



228



51



66 Syrian Arab Republic



347



56



67 Thailand



1,416



34



68 Trinidad and Tobago



1,514



42



69 Turkey



605



56



70 Ukraine



1,081



45



71 United Kingdom



4,216



48



422



54



1,062



45



Non-Mexican



144,446



47



All Immigrants



241,178



49



1,556,037



48



59 Russian Federation



72 Uruguay 73 Venezuela



Native-born



(11.6) 42.1 (11.3) 40.3 (10.6) 37.2 (11.2) 42.5 (11) 40.2 (10.8) 40.6 (12.1) 39.2 (10.5) 36.3 (11.1) 38.5 (9.7) 39 (12.1) 47.1 (10.6) 40.5 (9.5) 45.8 (11.3) 39.2 (10.6) 40.7 (11.4) 43 (11.6) 41.6 (11.6) 43.7 (10.7) 40.2 (11.6) 40.6 (11.6) 32.7 (9.2) 41.2 (10.4) 40 (9.9) 42.8 (11.5) 41.2 (11) 42.6 (11) 41.5 (11.3) 40.1 (12.5) 42.9 (11.9) 38.5 (10.9) 40.4 (11.5) 43.7 (11) 42.1 (12.2) 38.4 (10.1) 40.9 (11.4) 39.1 (11.5) 40.7 (12.2)



(10.4) 15.5 (13.1) 17.2 (11.4) 12.2 (9.7) 17.7 (10.6) 20.2 (8.6) 12.5 (13.3) 14.3 (8.9) 15.8 (10.6) 13.6 (11.7) 11.6 (10.5) 26 (16.3) 14.1 (10) 25.5 (18) 13.6 (9.1) 14.9 (10.1) 18 (11) 16.6 (11.9) 26.6 (10.8) 15.5 (10.3) 11.7 (8.8) 12.1 (12.1) 14 (9.6) 13.7 (10.2) 20.9 (13.1) 16.3 (13.3) 19.6 (15.4) 17.6 (11.6) 18.8 (11) 19.9 (10.5) 14.4 (11.3) 12 (9.8) 20.9 (14) 16 (11.4) 13.4 (10.3) 17.2 (11.9) 16.6 (11.4) 0 ()



(3) 13 (2.7) 12 (3.4) 13 (2.9) 13 (3.1) 9 (4.2) 13 (2.8) 14 (3.1) 8 (3.2) 12 (3.4) 11 (4.7) 13 (2.7) 14 (2.5) 13 (2.7) 13 (3.4) 12 (2.9) 13 (3) 12 (2.9) 9 (3.5) 13 (3.3) 14 (3) 13 (2.8) 14 (3.3) 14 (2.8) 13 (3.3) 14 (2.4) 14 (2.8) 12 (3.9) 11 (3.8) 12 (2.9) 13 (3.8) 13 (3.1) 13 (2.9) 11 (3.3) 13 (3) 12 (3.8) 10 (4.1) 12 (2.8)



68 69 86 72 75 77 82 74 78 77 81 86 83 72 82 85 80 79 79 76 59 74 81 82 77 84 69 76 79 76 78 81 84 77 79 77 83



(42404.2) 56874 (72704.1) 50377.5 (65211.2) 46797.9 (54419.7) 47800 (58543) 31231.4 (27892.8) 42841.1 (43706.5) 58322.2 (61557.9) 24733.1 (27904.8) 47879.2 (73455.9) 43527.3 (59169) 69085.8 (79140.5) 49891.7 (57798.5) 70233.2 (79048.9) 58288.5 (75921) 34044.9 (37430.1) 42599.2 (43122.7) 42803.1 (45821.2) 41162 (46144.9) 55057.8 (67183.6) 49625.5 (53682.3) 55610.8 (77217.9) 64934.2 (72573.8) 67357.8 (81647.8) 52511.3 (55513.9) 56387.6 (59710) 58485 (51777.6) 67045 (87748.3) 34384.9 (40874.5) 39795.4 (35196.3) 52147 (66068.8) 49050.5 (60713.8) 64575.9 (73609.3) 42721.5 (55287.2) 45432.6 (52786.2) 44472.2 (54553.7) 36873.5 (47142.8) 43802.9 (49716.9)



(640.9) 1903.6 (779.1) 2034.7 (844.8) 2035.1 (733.6) 2015.9 (812.6) 1940.1 (626.7) 2044 (722.7) 1926.7 (722.9) 1856.6 (634.1) 1944.5 (746.5) 1900.3 (679.1) 2061.9 (840.8) 2016.2 (690.7) 1991.8 (780.1) 2067.6 (814.2) 1915.1 (658.4) 1937.6 (638.6) 1978 (690.1) 1975.7 (604.8) 2052.3 (778.9) 1950.9 (712.1) 1948.5 (846.8) 2125.5 (681.8) 2008.5 (835.5) 1983.6 (667.7) 1938.5 (711.3) 2070.4 (691.2) 2109 (760) 1863.8 (741.8) 1937.1 (672.9) 1992 (807.8) 1871.4 (736.5) 2004.4 (760) 2009 (743.9) 1946.5 (691.5) 1941 (696.5) 1908.5 (674.4) 1923.9 (724)



(10.2) 47.5 (11.1) 46.7 (11.5) 48.3 (10.4) 47.9 (10.5) 48 (10.3) 47.4 (11.3) 48.1 (10.2) 46.5 (11.5) 47 (10.8) 47.1 (12.3) 47.8 (10.9) 47.8 (10.4) 47.9 (10.1) 48.1 (10.2) 47.9 (10.2) 48.3 (10) 48 (10) 48.2 (9.3) 47.8 (10.3) 47.7 (10.7) 46.1 (12.7) 49.1 (7.9) 46.7 (12) 48.1 (9.6) 46.9 (11.3) 48.8 (9) 49.8 (6.9) 47 (11.7) 47.4 (10.8) 47.3 (11.1) 47.2 (11.2) 47.7 (10.3) 47.1 (11.1) 47.9 (10.1) 47.7 (10.5) 47.2 (10.9) 47.5 (10.8)



Note: The sample is limited to (non-military) individuals, ages 16-64. Standard deviations in parentheses. Earnings as well as labor supply variables are conditional of being employed. No weights have been used.



(17.2) 39.2 (20.8) 41.1 (18.8) 43.2 (17.5) 40.2 (19.9) 43.6 (16.5) 43.7 (16.2) 39.5 (20.6) 40.8 (18) 39.2 (19.8) 41.8 (18.5) 41.2 (19.3) 42.7 (17.6) 38 (21.5) 42.1 (18.3) 41.3 (18.7) 43.1 (17.6) 41.9 (18.2) 43.7 (16.4) 42.2 (18) 41.8 (18.5) 38.5 (20.2) 43.5 (16.9) 41.4 (18.3) 42 (18.1) 39 (20.2) 42.5 (18.3) 41.9 (18.9) 38.9 (20.5) 42.6 (17.5) 40.8 (19.3) 39.5 (20.1) 41.2 (18.9) 41.8 (18.1) 41.4 (18.5) 41.5 (18.6) 41.3 (18.4) 40.2 (19.5)



(13.3) 8.3 (17.3) 5.5 (14.3) 5.1 (13.9) 7.7 (17.1) 4.4 (12.5) 3.7 (12) 8.6 (17.8) 5.7 (13.9) 7.8 (16.7) 5.3 (13.7) 6.6 (15.5) 5.1 (14) 9.9 (19) 6 (15.1) 6.6 (15.5) 5.3 (14.2) 6.1 (15.2) 4.5 (13.2) 5.6 (14.4) 6 (14.9) 7.6 (16.7) 5.6 (14.3) 5.3 (13.7) 6.1 (14.8) 7.9 (17.5) 6.3 (15.7) 7.9 (17.7) 8.2 (17.1) 4.9 (13.3) 6.6 (15.4) 7.7 (16.8) 6.5 (15.3) 5.4 (13.3) 6.5 (15.2) 6.2 (15.1) 6 (14.6) 7.2 (16.1)



(42.7) 29.8 (44.8) 23.3 (23.9) 22.9 (24.6) 25.2 (52.2) 16.3 (14.6) 21.3 (22.5) 42.5 (239.5) 14 (42.4) 23.6 (29.7) 22 (26) 33.3 (45.5) 25.2 (33.2) 34.8 (39) 34.7 (235.4) 18 (22.8) 22.8 (44.3) 23.5 (59.7) 20.8 (23.7) 25.8 (27) 25.2 (28.3) 29 (50.1) 29.2 (25.5) 32.4 (33.5) 25.5 (23.3) 337.3 (4423) 29 (27.9) 29.7 (33.4) 19.6 (44.1) 20.7 (17.7) 25.7 (30.4) 26 (30.2) 31.5 (57.8) 20.4 (21.2) 23.3 (27.4) 23.8 (196.1) 20.1 (156.1) 24.1 (422.9)



Table A2: Direct Exchange Rate Effect vs. Macroeconomic Fundamental Effect Dependent variable Log of Annual Earnings (1)



(2)



(3)



(4)



Log of Annual Hours Worked (5)



Log(Real Exchange Rate) -0.092*** -0.090*** -0.100*** -0.110*** -0.104*** (0.027) Log(GDP)



(0.023)



(0.025)



(0.029)



(8)



(9)



-0.055*** -0.059*** -0.068*** -0.049** (0.02)



(0.018)



(0.019)



(10) -0.049*



(0.022)



(0.027)



0.093**



0.025



-0.001



(0.024)



(0.038)



(0.022)



(0.025)



0.109*** (0.033)



Unemployment 185,419 0.29



(7)



0.099***



Log(Consumption)



Observations R-squared



(0.035)



(6)



184,977 0.29



173,664 0.29



-0.001



0.013



(0.002)



(0.02)



-0.002 (0.001)



-0.001



-0.001



-0.002



-0.005



(0.002)



(0.052)



(0.001)



(0.034)



153,791 0.28



149,786 0.28



153,969 0.07



149,963 0.07



185,640 0.07



185,196 0.07



173,873 0.07



Note: All regressions include the same sample and control variables as the baseline regression reported in Column 3 of Table 2. Robust standard errors in parentheses, adjusted for clustering at country level. ***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.



Table A3: Exchange Rate Effect on Female vs. Male Immigrants Male Female Dependent Variable: Mean (1) Mean (2) Mean Log of Annual Earnings 10.3 -0.085*** -0.091** 9.8 10.1 (0.025) (0.037) Log of Wage -0.031** -0.044** 2.7 2.5 2.6 (0.014) (0.017) Log of Annual Hours -0.055*** -0.048* 7.5 7.3 7.4 (0.019) (0.026) Log of Weekly Hours -0.023*** -0.009 3.7 3.6 3.6 (0.007) (0.016) Log of Annual Weeks -0.032** -0.039*** 3.8 3.8 3.8 (0.015) (0.014) -2.302*** -1.703** 36.7 41.3 Annual Weeks Worked Full- 44.6 (0.784) (0.841) time 1.315*** 0.863 9.3 6.0 Annual Weeks Worked Part- 3.6 (0.431) (0.692) time 0.985** 0.865** 6.0 4.8 Annual Weeks Not 3.8 (0.428) (0.37) Worked Worker Dummy:



0.91 Coefficient



Marg. Effect



0.64



All (3) -0.092*** (0.027) -0.038*** (0.013) -0.055*** (0.02) -0.017* (0.009) -0.038*** (0.013) -2.129*** (0.752) 1.113** (0.466) 1.024*** (0.358)



0.77



-0.022 (0.067) -0.003 (0.01)



0.033 (0.046) 0.012 (0.017)



0.008 (0.046) 0.002 (0.012)



107,668 118,951



77,972 122,227



185,419 241,178



Observations Intensive Extensive



Note: This Table reports the coefficients of Log (Real Exchange Rate) for different dependent variables (rows). All regressions are OLS, except for the regression with "worker dummy" as dependent variable, which is Probit. All regressions include the same sample and control variables as the baseline regression reported in Column 3 of Table 2. Robust standard errors in parentheses, adjusted for clustering at country level. ***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.



Table A4: Exchange Rate Effect on Immigration/Emigration Decisions Dependent variable Log of Annual Earnings All (1) Log(Real Exchange Rate)



Excluding Recent (2)



(3)



(4)



All (5)



Excluding Recent (6)



(7)



-0.092***



-0.075***



-0.055***



-0.052***



(0.027)



(0.024)



(0.02)



(0.015)



Diff Log(ExR) Lagged Log(Real Exchange Rate) Observations R-squared



Log of Annual Hours Worked



185,419 0.29



(8)



-0.097***



-0.088***



-0.057***



-0.057***



(0.022)



(0.022)



(0.021)



(0.017)



-0.085***



-0.073***



-0.048**



-0.051***



(0.03)



(0.027)



(0.02)



(0.016)



185,330 0.29



171,709 0.29



171,643 0.29



185,640 0.07



185,551 0.07



171,923 0.07



171,857 0.07



Note: Even-numbered Columns report the result of a regression that includes lagged exchange rate and the change in the exchange rate during the last period, instead of exchange rate itself. "Excluding Recent" columns present the results of similar regressions for a sub-sample that excludes all immigrants who arrived in the U.S. during the year prior to interview. All regressions include the same sample and control variables as the baseline regression reported in Column 3 of Table 2. Robust standard errors in parentheses, adjusted for clustering at country level. ***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.



Sex (1) Log(Real Exchange Rate) Log(GDP) Observations R-squared



-0.022 (0.023)



(2)



-0.022 (0.023) -0.070** (0.035) 241,178 240,603



Table A5: Composition Effect Dependent variable Age YSA (3) (4) (5) (6) 0.105** (0.05)



0.065 (0.05) -0.216*** (0.066) 241,178 240,603 0.08 0.08



0.073 (0.068)



241,178 0.09



0.047 (0.069) -0.043 (0.093) 240,603 0.09



Education (7) (8) 0.173 (0.15)



241,178 0.38



0.074 (0.119) 0.074 (0.183) 240,603 0.38



Married Dummy (9) (10) -0.009 (0.03)



241,178



0.005 (0.034) 0.08 (0.092) 240,603



Note: OLS regressions used for Age, YSA, and education; Probit for Sex and Married Dummy. “YSA” Stands for “Years Since Arrival”. The sample is limited to foreign-born males (non-military) employed, ages 16-64. The unit of time for age and YSA is one decade. Robust standard errors in parentheses, adjusted for clustering at country level. ***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.



Table A6: Firm Effect



Non-tradable Industries Tradable Industries Full Sample



Log of Annual Earnings (1) -0.125*** (0.038) -0.053* (0.028) -0.092*** (0.027)



Log of Wage (2) -0.059*** (0.017) -0.007 (0.02) -0.038*** (0.013)



Log of Annual Hours Worked (3) -0.067** (0.028) -0.046** (0.02) -0.055*** (0.02)



Observations 108,475 76,724 185,419



Note: All regressions include the same sample and control variables as the baseline regression reported in Column 3 of Table 2. Robust standard errors in parentheses, adjusted for clustering at country level. ***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.



Table A7: Labor Demand Effect



Log(Real Exchange Rate) Observations R-squared



Log(Real Exchange Rate) Observations R-squared



(0) -0.092*** (0.027) 185,419 0.29



-0.055*** (0.02) 185,640 0.07



Log of Annual Earnings Industry Education (1) (2) (3) (4) -0.093*** -0.089*** -0.084*** -0.076*** (0.021) (0.021) (0.026) (0.023) 175,345 175,345 185,419 185,419 0.31 0.31 0.29 0.29 Log of Annual Hours Industry Education -0.057*** -0.056*** -0.050** -0.047** (0.017) (0.017) (0.02) (0.019) 175,584 175,584 185,640 185,640 0.07 0.08 0.07 0.07



Industry & Education (5) (6) -0.095*** -0.091*** (0.026) (0.025) 148,078 148,078 0.31 0.30 Industry & Education -0.058*** -0.057*** (0.018) (0.018) 148,304 148,304 0.07 0.07



Note: Column (0) replicates our baseline regression in Columns (3) and (6) of Table 2, in the first panel for earnings, and in the second for hours worked. The rest of the Table reports the results of the same regression after controlling for the average earnings/hours of native workers who have the same gender, live in the same state, and work in the same industry (Columns (1) and (2)); have the same level of education (Columns (3) and (4)); are both in the same industry and have the same level of education (Columns (5) and (6)). In the odd Columns, the control variable is the earnings/hours of an average American worker, while in the even Columns, the control variable is the residual earnings/hours after controlling for individual characteristics. ***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.



Table A8: Different Measures of Real Exchange Rate



CPI WDI PWT



Log of Annual Earnings (1) -0.092*** (0.027) -0.102*** (0.028) -0.109*** (0.022)



Log of Wage (2) -0.038*** (0.013) -0.045*** (0.016) -0.054*** (0.015)



Log of Annual Hours Worked (3) -0.055*** (0.02) -0.057*** (0.02) -0.055*** (0.017)



Log of Annual Weeks Worked



Log of Hours Worked in a Usual Week



-0.038*** (0.013) -0.040*** (0.014) -0.038*** (0.012)



-0.017* (0.009) -0.017* (0.009) -0.017** (0.008)



Note: All regressions include the same sample and control variables as the baseline regression reported in Column 3 of Table 2. Robust standard errors in parentheses, adjusted for clustering at country level. ***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.



Table A9: Error Structure Log of Annual Earnings Individual Level Country Level (1) (2) -0.092*** -0.083*** Log (Real Exchange Rate) (0.015) (0.018) Robust (0.016) (0.018) Clustering at Country Level (0.027) (0.027) Clustering at Time Level (0.019) (0.017) 2-way Clustering (0.027) (0.025) Serial Correlation, AR(1) (0.017) Serial Correlation, AR(1) and (0.025) 2-way Clustering 185,419 1,272 Observations Dependent variable



Note: All regressions include the same sample and control variables as the baseline regression reported in Column 3 of Table 2. Each Row uses a different error structure, with standard errors in parentheses. Column (1) uses individual data, as all other tables in the paper, whereas Column (2) uses the country average for each variable.



Table A10: Adding Extra Fixed Effects



Log(Real Exchange Rate) Time Dummy Country Dummy Cohort Dummy State Dummy State * Year Dummy Country -Specific Time Trend Observations R-squared



(1) -0.092*** (0.027) Yes Yes



185,419 0.29



(2) -0.091*** (0.026) Yes Yes Yes



185,419 0.29



Log of Annual Earnings (3) (4) (5) -0.089*** -0.084*** -0.083*** (0.027) (0.027) (0.026) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 185,419 0.29



185,419 0.29



185,419 0.29



(6) -0.118*** (0.021) Yes Yes



Yes 185,419 0.29



(7) -0.104*** (0.022) Yes Yes Yes Yes Yes Yes 185,419 0.30



Note: All regressions include the same sample and control variables as the baseline regression reported in Column 3 of Table 2. Robust standard errors in parentheses, adjusted for clustering at country level. ***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.



Table A11: Different Periods



1993-2007 1994-2008 1995-2009 1996-2010



Log of Annual Earnings



Log of Annual Earnings



(1) -0.088*** (0.022) -0.075*** (0.023) -0.087*** (0.025) -0.103*** (0.03)



(2) -0.086*** (0.024) -0.085*** (0.019) -0.088*** (0.021) -0.097*** (0.022) -0.116*** (0.023) -0.117*** (0.028) -0.102*** (0.032) -0.121*** (0.037) -0.133*** (0.037) -0.092*** (0.027)



1993-2002 1994-2003 1995-2004 1996-2005 1997-2006 1998-2007 1999-2008 2000-2009 2001-2010



Full Sample



-0.092*** (0.027)



Note: All regressions include the same sample and control variables as the baseline regression reported in Column 3 of Table 2. Robust standard errors in parentheses, adjusted for clustering at country level. ***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.



Table A12: Absent Spouse and Remittances Dependent Variable: Remittances Dummy, Probit Regression (Extensive Margin) (1) (2) (3) (4) Dummy for Married and 0.612*** 0.472*** 0.406*** Number of Married and 0.481*** Spouse Absent (0.071) (0.06) (0.065) Spouse Absent (0.05) Household Characteristics Yes Yes Country Dummy Yes Observations 6,979 6,052 6,004 6,979 0.00 0.00 0.00 0.00 Dependent Variable: Remittances/Household Earnings (Intensive Margin) (1) (2) (3) (4) Dummy for Married and 0.066*** 0.052*** 0.044*** Number of Married and 0.048*** Spouse Absent (0.017) (0.018) (0.017) Spouse Absent (0.012) Household Characteristics Yes Yes Country Dummy Yes Observations 1,471 1,471 1,471 1,471 R-squared 0.01 0.04 0.11 0.01



(5) 0.364*** (0.051) Yes 6,052 0.01 (5) 0.037*** (0.013) Yes 1,471 0.04



Note: Data from CPS August 2008 Immigration/Emigration Supplement. Unit of observation is household. Robust standard errors in parentheses, adjusted for clustering at country level. ***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.



(6) 0.317*** (0.049) Yes Yes 6,004 0.04 (6) 0.030*** (0.01) Yes Yes 1,471 0.11



Log(ExR) GE Log(ExR) * GE Observations R-squared



Table A13: General Equilibrium Effects Log of Log of Log of Wage Annual Annual Rate Earnings Hours (2) (3) (4) -0.038*** -0.092*** -0.055*** (0.013) (0.027) (0.02) 0.004 (0.153) 0.025 (0.033) 185,640 185,419 185,419 185,640 0.07 0.3 0.29 0.07



Log of Annual Hours (1) -0.055*** (0.02)



Log of Wage Rate (5) -0.037*** (0.013) 0.217 (0.314) 0.013 (0.055) 185,419 0.3



Log of Annual Earnings (6) -0.092*** (0.027) 0.224 (0.392) 0.036 (0.068) 185,419 0.29



Note: All regressions include the same sample and control variables as the baseline regression reported in Column 3 of Table 2. Robust standard errors in parentheses, adjusted for clustering at country level. ***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.



Log(ExR) Log(ExR) * Old Cohort Log(ExR) * YSA Log(ExR) * YSA * Old Cohort Observations R-squared



Table A14: Disintegration Process by Cohort Dependent Variable Log of Annual Earnings Log of Annual Hours Worked (1) (2) (3) (4) (5) (6) (7) (8) -0.092*** -0.098*** -0.107*** -0.111*** -0.055*** -0.057*** -0.058*** -0.064*** (0.027) (0.027) (0.028) (0.028) (0.02) (0.02) (0.02) (0.02) 0.008** 0.006 0.002 0.010** (0.003) (0.007) (0.002) (0.004) 0.010*** 0.015*** 0.002 0.009*** (0.003) (0.005) (0.001) (0.003) -0.006 -0.008** (0.005) (0.003) 185,419 185,419 185,419 185,419 185,640 185,640 185,640 185,640 0.29 0.29 0.29 0.29 0.07 0.07 0.07 0.07



Note: “YSA” stands for “Years Since Arrival”, ExR for real exchange rate, and Old Cohort is a dummy indicating arrival year before 1990. All regressions include the same sample and control variables as the baseline regression reported in Column 3 of Table 2. Robust standard errors in parentheses, adjusted for clustering at country level. The unit of YSA is one decade. ***Significant at the 1 percent level. **Significant at the 5 percent level. *Significant at the 10 percent level.
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