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Evidence from the U.S. States 
 
Abstract  This paper examines the relationship between trade liberalization and 
wage inequality for 50 U.S. states during the period from 1999 to 2008. The 
Difference-in-Differences and fixed effects methods are employed to evaluate the 
effect of trade liberalization on wage inequality in the U.S. states. Empirical 
results reveal that trade liberalization and de-unionization do increase the wage 
inequality between skilled and unskilled workers. Evidence shows skill-biased 
technological change has no significant impact on rising wage inequality. As 
Difference-in-Differences estimation on time-series cross sectional data involves 
many years, the conventional standard errors often understate the standard 
deviation of the estimators. This paper employs the standard bootstrapping 
procedure and the clustering error procedure to correct the problem, and all sign 
patterns still hold. 
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1  Introduction 

Rising wage inequality has been found among developed countries. It started in 
the UK and the US in the late 1970s, and became widespread in OECD countries 
during the 2000s. Wage inequality grew most rapidly in the United States during 
the first decade of the 21st Century. Rapidly rising wage inequality could cause 
economic slowdown and societal instability. The explanations for rising wage 
inequality in the US are wide-ranging, including international trade, skill biased 
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technological change (SBTC), immigration, and de-unionization. The purpose of 
this paper is to investigate the driving forces behind the rapidly rising wage 
inequality across states in the US during the period from 1999 to 2008. 

According to the Stolper-Samuelson (SS) theorem, one of the most prominent 
corollaries of Heckscher-Ohlin’s model, a country’s relatively abundant factor 
will benefit from international trade and the scarce factor will be hurt. The 
conventional way for applying the SS framework to analyze wage distribution is 
to disaggregate the labor endowment into two categories: unskilled labor 
(without accumulation of human capital) and skilled labor (with accumulation of 
human capital). SS theorem states that skilled workers in the US will benefit and 
unskilled workers will be hurt when opening trade with developing countries. 
The US is relatively abundant in skilled labor whereas developing countries are 
relatively abundant in unskilled labor. In sum, the process of trade liberalization 
pushes the wages of skilled workers up and pulls the wages of unskilled workers 
down in the US, which consequently widens the wage gap between skilled and 
unskilled workers. Wood (1995, 1997, and 1998) provides empirical evidence for 
the SS theorem in his series of studies. However, Krugman and Lawrence (1994) 
are skeptical about the prediction of the SS theorem. They notice that the trade 
volume in the US is too small relative to GDP to have a significant impact on the 
wage setting. According to their study, the SS theorem is clear and logical in 
theory, but not practical in reality. 

Acemoglu (2002) argues that the increasing wage gap in the US is mainly due 
to SBTC. SBTC implies that technology is a complement of skilled labor. When 
technologies advance, the demand for skilled labor increases, so does their wage 
rate. As a result, the wage gap between skilled and unskilled labor will rise when 
new technologies are implemented. According to Card and DiNardo (2002), 
however, SBTC cannot be the unicausal explanation for rising wage inequality 
from the evidence of the U.S. historical data. Van Reenen (2011) notices that 
technology is only partly endogenous and induced by trade. Therefore trade does 
matter for rising wage inequality through different channels. Moreover, most 
empirical studies of wage inequality in the US have focused on the national level 
with little attention paid to the sub-national level despite repeated calls for such 
studies (Bridge, 2002; Gosling and Lemieux, 2004; Rigby and Breau, 2008). 

The US has actively engaged to establish bilateral and regional free trade 
arrangements (FTAs) with a number of countries during the period 2001–2009. 
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This creates an opportunity to use a quasi-experimental design approach to 
analyze the relationship between trade liberalization and wage inequality. This 
paper uses a Difference-in-Differences (DD) method to examine whether or not 
trade liberalization is responsible for rising wage inequality in U.S. states. The 
paper also developed a fixed effects model including SBTC, relative demand for 
skilled labor, immigration and de-unionization, which are considered to be 
important factors in explaining rising wage inequality. 

This paper contributes to the literature on trade liberalization and wage 
inequality by focusing on state-level units of observations. The state-level 
differences have been controlled for the analysis. Although the U.S. states’ data 
follow a similar trend in general, the state-level variability is still pronounced. 
The heterogeneities of states are derived from each state’s unique political, 
institutional and regional differences. If the considerable variation across states is 
not considered, the results of estimation will be biased. The dataset used in the 
paper involves many years. The conventional DD estimation will underestimate 
the standard error due to the serial correlation. The bootstrapping method and 
group error clustering method are applied to correct the biased estimation 
problem from the DD method. 

The remainder of the paper is organized as follows: Section 2 presents an 
empirical model and explains the estimation methodology. Section 3 describes 
the data source. Section 4 presents and discusses the results. The concluding 
section summarizes the main findings and their policy implications. 

2  Empirical Model 

In order to identify the impact of free trade agreements on wage inequality, this 
study uses two sources of sample variation: the variation between the regions that 
entered FTAs between 2002 and 2006 and the regions that did not enter any 
FTAs during the period 2002–2006 and the variation before and after the free 
trade shocks. Specifically, this study applies a DD quasi-experimental method 
that compares the changes in wage inequality between the regions that entered 
FTAs and those that did not enter any FTAs during the period 2002–2006 before 
and after free trade shocks. This methodology is similar to other studies, such as 
Goldberg and Pavcnik (2005), Hanson (2007), Verhoogen (2008), Topalova 
(2010), and Han et al. (2012). The 51 states of the US are the regions engaged in 
FTAs during the period 2002–2006 and so are treated as the treatment group. The 
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10 provinces of Canada are the regions that did not enter any FTAs and so are 
treated as the control group. Entering FTAs is the treatment. According to Meyer 
(1995), a good control group should include countries that are “similar” to the 
treatment group. As a neighboring country to the US, Canada is located in the 
same geographic area as the US, and also has the same language, similar culture 
and similar educational system as the US. Canada and the US remain in a close 
economic and political relationship. Both the US and Canada are members of the 
North American Free Trade Agreement (NAFTA). According to Wolfson and 
Murphy (1998), the trends in distribution of labor income between 
more-and-less-educated workers in Canada and those in the US became more 
similar in the 1990s. Grenier and Tavakoli (2009) find that the patterns of change 
for the wage ratio between production and non-production workers in the 
manufacturing sector in Canada and the US are similar. Another incentive to use 
a DD method is due to the lack of state-level data, and it is easy to calculate the 
standard errors. The baseline DD model is the following: 

 0 1 2 3 ( * )
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Similar to Han et al. (2012), the fixed effects model includes a set of variables 
to control the observed state characteristics. The specification for the regression 
is as follows: 
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 is the wage ratio of skilled workers to unskilled workers. FTA is  

a dummy variable which equals one for observations after the year 2002 and 
equals zero for all other years. US denotes a dummy variable which is equal to 
one for states in the US and equal to zero for provinces in Canada. iη  is the 
state fixed effects to control for time-invariant state/provincial characteristics, 
and tη  is the year fixed effect to control for secular shocks in each year. ictX  
is a vector of observable characteristics for each state/province including 
immigrants- population ratio, union density, physical capital-labor ratio, relative 
skilled to unskilled labor employment and research and development (R&D) 
intensity. The incentive to include the physical capital stock is that capital goods 
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are usually skill complementary, and new machinery and equipment may 
incorporate skill-biased technological innovations (Krusell et al., 2000; Acosta 
and Gasparini, 2007). Immigration and union density variables come from 
previous theoretical works: Aydemir and Borjas (2007) and Western and 
Rosenfeld (2011). The interest of our DD methodology is the coefficient of the 
interaction term, FTA US⋅  in the regression: β . The estimation of β  tells us 
about the change in wage inequality for the states of the US after entering FTAs. 

3  Data Source 

Expanding international trade by removing trade barriers and lowering tariffs to 
trade can bring potential benefits such as increased efficiency, more choices, and 
lower prices to the US market. FTAs focus on lowering and removing obstacles 
to trade in goods with particular countries or economic regions and include the 
rules which are designed to enhance access for US investment, intellectual 
property rights (IPR) and services. And the major components of US trade policy 
over the past years are what FTAs focus on. In the first decade of the 21st century, 
the US engaged to establish bilateral and regional FTAs with a number of 
countries. There were seven FTAs in force during this period. Table 1 presents 
the list of FTAs in force during the period from 2001 to 2009. While these 
countries are individually small, collectively they account for a significant share 
of US trade and services. For example, according to the reports of the United 
States Government Accountability Office, the fraction of trade volume of goods  
 
Table 1  US Free Trade Agreements, 2001–2009 

 Free Trade Agreements in Force 
December 2001 US-Jordan FTA 
January 2004 US-Singapore FTA 
January 2004 US-Chile FTA 
January 2005 US-Australia FTA 
January 2006 US-Morocco FTA 
August 2006 US-Bahrain FTA 

2006–2009 

US-Dominican Republic Central American FTA (DR-CAFTA) 
[Entered in force with El Salvador (March 2006), Honduras and 
Nicaragua (April 2006), Guatemala (July, 2006), the Dominican 
Republic (March 2007), and Costa Rica (January 2009).] 

Source: Congressional Research Service. 
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of these countries over the total amount of trade of goods in the US is about 4.4 
percent during the period 2002–2008. The overall merchandise trade between the 
US and its partner countries, such as Jordan, Singapore, Chile and Morocco has 
grown by a range from 42 percent to 259 percent.  Furthermore, Singapore has 
become the U.S. twelfth largest export market and has played a significant role in 
services trade since 2008. 

The US data used for the analysis comes from the Occupational Employment 
Statistics, National Patterns of R&D Resources & Industrial Research and 
Development Information System, Current Population Survey, Yearbook of 
Immigration Statistics, and the Bureau of Economic Analysis (BEA) regional 
economic accounts. The Canadian data used for the analysis comes from the 
Labor Force Survey and CANSIM. This paper uses a time-series cross sectional 
dataset that provides comparable and consistent measurements of wage 
inequality both across states/provinces and through time, which includes 51 US 
states and 10 Canadian provinces in the period of 1999–2008. 

To construct the dependent variable skilled-unskilled wage ratio, this paper 
classifies occupations as “skilled” or “unskilled” by using Chriswick and 
Taengnoi (2007) and the National Occupational Classification of Human 
Resource and Skill Development Canada and Statistics Canada’s National 
Occupational Classification for Statistics. The skilled occupation groups include 
executive, administrative & managerial, professional specialty, technicians and 
related support. The unskilled occupation groups include service occupations, 
operators, fabricators & laborers and farming, forestry and fishing. The wage 
rates for skilled workers are the average hourly earnings of the skilled occupation 
groups. The wage rates for the unskilled workers are computed as the average 
hourly earnings of the unskilled occupation groups. This study follows earlier 
studies, such as Machin and van Reenen (2007) and Rubart et al. (2004), in 
which R&D intensity is used to measure technology. R&D intensity is computed 
as the ratio of R&D expenditure to GDP. 

Though BEA provides state-level gross domestic product data, it does not 
publish state-level capital stock data. The capital stock data used in this study is 
constructed according to Garofalo and Yamarik (2002) and Yamarik (2013) by 
apportioning the national capital stock among US states. The state’s capital stock 
estimate is the sum of the industry estimates, and it is calculated by the following 
equations: 
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where s represents the state (s=1, …, 51), i represents the industry (i=1, …, 9), k 
denotes the amounts of capital stock for state s and K refers to BEA totals of 
capital stock for industry i. 

4  Empirical Findings 

 
4.1  Baseline DD Model and Fixed Effects Model 

 
To study the effects of trade liberalization on wage inequality confounded 
variables like technology, immigration, and de-unionization need to be controlled 
in the analysis. The estimation of the baseline DD model and fixed effects model 
is presented in Table 2. Column (1) reports the OLS coefficients for the standard 
DD model, and Column (2) shows the fixed effects coefficients with robust 
standard errors. In Column (1), the coefficient for the interaction term, FTA*US 
is positive and statistically significant. It indicates that after enacting FTAs the 
U.S. states experienced a greater increase in wage inequality between skilled and 
unskilled workers. Similar to earlier studies, the significant impact of trade 
liberalization on the wage differential is pronounced. In Column (2), the fixed 
effects model includes year specific and state/province specific dummies and the 
control variables which include R&D intensity, union density, relative skilled to 
unskilled labor ratio, immigrant to population ratio and the physical capital stock 
to labor ratio. The relationship between FTAs and rising wage inequality is 
positive and statistically significant, which is the same as the result from the 
baseline DD model. The fixed effects results show that R&D intensity, immigrant 
to population ratio and the skilled to unskilled labor ratio have a positive but not 
statistically significant effect on wage inequality. The impact of the capital to 
labor ratio on wage inequality is negative but not statistically significant. The 
union density has a negative and significant effect on wage inequality, which 
confirms the findings of Western and Rosenfeld (2011) and evidence that the 
decline in organized labor has led to rising wage inequality between members  
and non-members. This phenomenon is probably due to the fact that more skilled 



534 Xiaofeng Penny Li 

  

workers tend to join unions compared to unskilled workers. 
 
Table 2  Trade Liberalization and Wage Inequality—DD Results (Dependent Variable: 
Skilled Worker to Unskilled Worker Wage Ratio) 

Variable (1) 
OLS 

(2) 
Fixed Effect 

FTA*US 0.093*** 
( 0.034) 

0.096*** 
(0.010) 

R&D expenditure/GDP  0.145 
(0.749) 

Capital/labor   −0.273 
(0.656) 

Immig/popul  0.910 
(1.739) 

Skilled/Unskilled labor ratio  0.027 
(0.046) 

Union density  −0.515** 
(0.249) 

FTA 0.032 
(0.031) 

 

US 0.403*** 

(0.029) 
 

Constant 1.474*** 
(0.026) 

1.885*** 
(0.090) 

State/province fixed No Yes 

Year fixed No Yes 

Observations 610 610 

Adj R-squared 0.61 0.72 

Note: The fixed effect coefficients are reported with robust standard errors in parentheses. * 
Denotes significance at 10% level. ** Denotes significance at 5% level. *** Denotes 
significance at 1% level. 

 
4.2  Issues with Standard Errors in DD Model 
 
When the conventional DD model is applied to the data involving many periods 
instead of one period of pre-treatment and one period of post-treatment, and the 
variables of interest only vary at a group level (country level), outcome variables 
are often serially correlated. As suggested by Bertrand et al. (2004) the 
conventional standard errors often understate the standard deviation for the 
estimators. They propose some practical solutions, such as block bootstrapping 
standard errors and clustering the error at the group level. 
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4.3  Bootstrapping Standard Error and Clustering Standard Error at Group 
Level 
 
Earlier studies show that the estimated standard errors for the conventional 
DD estimator are biased downwards for serial correlations. The solutions are a 
number of bootstrap-based improvements to the inference. Due to the 
availability of data, only two groups are applied to the model. The block 
bootstrap procedure suggested by Bertrand et al. (2004) is replaced by a 
standard bootstrap procedure. Other than the bootstrapping strategy, clustering 
standard errors at the group level, (country level in this study) suggested 
Bertrand et al. (2004), is another procedure to deal with the downward biased 
estimation. Table 3 reports the estimates with a bootstrapped standard error in  

Table 3  Trade Liberalization and Wage Inequality—DD results (Dependent Variable: 
Skilled Worker to Unskilled Worker Wage Ratio) 

Variable (1) 
OLS 

(2) 
OLS 

FTA*US 0.093*** 
( 0.017) 

0.093*** 
(2.13e-14) 

R&D expenditure/GDP   

Capital/labor    

Immig/popul   

Skilled/Unskilled labor ratio   

Union density   

FTA 0.032*** 
(0.011) 

0.032*** 
( 2.11e-14) 

US 0.403*** 
(0.014) 

0.403*** 
(1.73e-14) 

Constant 1.474*** 
(0.009) 

1.474*** 
(1.71e-14) 

State/province fixed No N0 

Year fixed No No 

Observations 610 610 

Adj R-squared 0.61 0.61 

Note: Column 2 coefficients are reported with bootstrapped standard errors in parentheses. 
Column 3 coefficients are reported with robust standard error clusters on country-year 
level in parentheses. *** Denotes significance at 1% level. 



536 Xiaofeng Penny Li 

  

Column (1) and the estimates with clustering standard error at the group-year 
level in Column (2). As expected, all sign patterns still hold as the results from 
the baseline DD model. The empirical evidence implies that trade 
liberalization does have a significant impact on rising wage inequality in the 
US during the period 1999–2008. 
 
4.4  Robustness Check with Fixed Effects Model 
 
To Test the robustness of the results in Table 2 and Table 3 a fixed effects model 
using the ratio of exports to GDP at state level, Export/GDP as the proxy for 
trade liberalization is re-estimated. The results are reported in Table 4. The 
coefficient of Export/GDP is positive and statistically significant, which implies 
that trade liberalization contributes to the higher wage inequality. This result is 
consistent with the DD estimates, which confirms a positive relationship between 
trade liberalization and wage inequality. 
 
Table 4  Robustness Check: Trade Liberalization and Wage Inequality—Fixed Effects Model 
(Dependent Variable: Skilled Worker to Unskilled Worker Wage Ratio) 

Variable Fixed Effect 
Export/GDP 1.347*** 

(0.377) 
R&D expenditure/GDP –1.084 

(0.841) 
Capital/labor 4.373*** 

(1.191) 
Immig/popul 15.798*** 

(5.751) 
Skilled/Unskilled labor ratio 0.145*** 

(0.030) 
Union density –1.197*** 

(0.311) 
Constant 1.561*** 

(0.101) 
State fixed Yes 
Year fixed Yes 
Observations 510 
Adj R-squared 0.62 

Note: The coefficients are reported with robust standard errors in parentheses. * Denotes 
significance at 10% level. ** Denotes significance at 5% level. *** Denotes 
significance at 1% level. 
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5  Conclusion 

The relationship between trade liberalization and wage inequality has been one 
of the major topics in international economics over the last three decades, 
stimulated by theoretical and empirical studies on the large changes in the wage 
structure and the increase in trade activities. In this paper I have argued that trade 
liberalization has been an important factor for the widening wage gap between 
skilled and unskilled labor. There is strong evidence suggesting that trade 
liberalization has maintained upward pressure on the demand for skilled workers. 
De-unionization also has an important role to play in understanding the rising 
wage inequality. 

This paper has found no evidence linking SBTC to rising wage inequality in 
the US. These results confirm previous studies. SBTC is induced by international 
trade because international trade leads to demand for more skilled labor. The 
impact of SBTC on wage inequality is an indirect effect of international trade. 

The increase in wage inequality implies the deterioration of the labor market, 
which has become a major concern to governments. Even though empirical 
results imply that trade liberalization is a major force behind the widening wage 
gap between skilled and unskilled labor, the evidence and theory do suggest that 
international trade is beneficial for economic growth. Increasing investment in 
job training and schooling and more efficient and effective policies on subsidies 
and transfers for unskilled workers can probably reduce the wage inequality 
effectively. 

References 

Acosta P A, Gasparini L C (2007). Capital accumulation, trade liberalization and rising wage 
inequality: The case of Argentina. Economic Development and Cultural Change, 55: 
793–812 

Acemoglu D (2002). Technical change, inequality and the labour market. Journal of Economic 
Literature, 40: 7–72 

Aydemir A, Borjas G J (2007). Cross-country variation in the impact of international migration: 
Canada, Mexico, and the United States. Journal of the European Economics Association, 
5(4): 663–708 

Bertrand M, Duflo E, Mullainathan S (2004). How much should we trust differences-in- 
differences estimates? The Quarterly Journal of Economics, 119(1): 249–275 

Bridge G (2002). Grounding globalization: The prospects and perils of linking economic 
processes of globalization to environmental outcomes. Economic Geography, 78(3): 



538 Xiaofeng Penny Li 

361–386 
Card D, DiNardo J E (2002). Skill biased technological change and rising wage inequality: 

Some problems and puzzles. Journal of Labor Economics, 20(4): 733–783 
Chiswick B R, Taengnoi S (2007). Occupational choice of high skilled immigrants in the 

United States. International Migration, 45(5): 3–34 
Garofalo G A, Yamarik S (2002). Regional convergence: Evidence from a new state-by-state 

capital stock series. The Review of Economics and Statistics, 84(2): 316–323 
Goldberg P K, Pavcnik N (2005). Trade, wages, and the political economy of trade protection: 

evidence from the Colombian trade reforms. Journal of International Economics, 66 (1): 
75–105 

Gosling A, Lemieux T (2004). Labor market reforms and wage inequality in the United 
Kingdom and the United States. In: Richard Blundell, David Card and Richard B. Freeman 
(eds.), Seeking a Premier Economy: The Economic Effects of British Economic Reforms, 
1980–2000, 275–312. Chicago, IL: University of Chicago Press for NBER 

Han J, Liu R, Zhang J (2012). Globalization and wage inequality: Evidence from urban China. 
Journal of International Economics, 87: 288–297 

Hanson G H (2007). Globalization, labor income, and poverty in Mexico. In: Ann Harrison 
(Ed.), Globalization and Poverty. Chicago, IL: University of Chicago Press; Washington 
DC: Brookings Institution Press 

Krugman P, Lawrence R Z (1994). Trade, jobs, and wages. Scientific American, 270(4): 44–49 
Krusell P, Lee O, Rı´os-Rull J, Violante G (2000). Capital-skill complementarity and 

inequality: A macroeconomic analysis. Econometrica, 68: 1029–53 
Machin S, van Reenen J (2007). Changes in wage inequality. Special Paper No. 18, Centre for 

Economic Performance 
Meyer B D (1995). Natural and Quasi-experiments in economics. Journal of Business & 

Economics Statistics, 13(2): 151–161 
Rigby D L, Breau S (2008). Impacts of trade on wage inequality: A case study of Los Angeles 

using matched employer-employee data. Annals of the Association of American 
Geographers, 98: 920–940 

Rubart J, Greiner A, Semmler W (2004). Economic growth, skill-based technical change and 
wage inequality: A model and estimations for the U.S. and Europe. Journal of 
Macroeconomics, 26(4): 597–621 

Grenier, G, Tavakoli A (2009). Globalization and wage inequality: A comparison of the 
manufacturing sector in Canada and the United States from 1970 to 2001, Journal of 
Income Distributon, 18(1): 53–69 

Topalova P (2010). Factor immobility and regional impacts of trade liberalization: evidence on 
poverty from India. American Economic Journal: Applied Economics, 2(4): 1–41 

Van Reenen J (2011). Wage inequality, technology and trade: 21st century evidence. Labour 
Economics, 18: 730–741 

Verhoogen E (2008). Trade, quality upgrading and wage inequality in the Mexican 
manufacturing sector. Quarterly Journal of Economics, 123(2): 489–530 



Trade Liberalization and Wage Inequality  539 

Western B, Rosenfeld J (2011). Unions, norms, and the rise in US wage inequality. American 
Sociological Review, 76(4): 513–537 

Wolfson, M C, Murphy B B (1998). New views on inequality trends in Canada and the U. S. 
analytical studies branch, Research Paper No. 124, Ottawa: Statistics Canada 

Wood A (1995). How trade hurt unskilled workers. Journal of Economic Perspectives, 9(3): 
57–80 

Wood A (1997).  Openness and wage inequality in developing countries: the Latin American 
challenge to East Asian conventional wisdom. World Bank Economic Review, 11(1): 33–57 

Wood A (1998). Globalisation and the rise in labour market inequalities. Economic Journal, 
108(450): 1463–82 

Yamarik S (2013). State-level capital and investment: Updates and implications. Contemporary 
Economic Policy, 31(1): 1465–7287 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


