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Charter School Performance in Urban Districts 

Abstract

In the national effort to improve educational achievement, urban districts offer the 

greatest challenge as they often serve the most disadvantaged students.  Many urban 

leaders, including mayors and school district superintendents, have initiated charter 

schools, which are publicly supported, autonomously operated schools of choice, as a 

mechanism of improving learning for these disadvantaged students.  In this analysis, we 

examine the effect charter schools are having on student achievement generally, and on 

different demographic groups, in two major urban districts in California.  The results 

show that achievement scores in charters are keeping pace, but not exceeding those in 

traditional public schools.  The findings also show that the charter effect does not vary 

systematically with the race/ethnicity or English proficiency status of students. 



INTRODUCTION

In the national drive to improve school learning, urban school districts pose some 

of the greatest challenges. These districts serve the vast majority of poor, minority, and 

immigrant children in the country. As various achievement indicators have begun to 

creep upward for the nation as a whole, poor and minority students have largely been 

bypassed, and early gains in reducing achievement gaps have not been maintained (Hess 

[19]). Achievement levels are low in urban districts, even when controlling for their level 

of poverty (Education Week [8]). 

While a number of curriculum, professional development, and leadership reforms 

have been instituted to address the challenges in urban districts across the country, some 

reformers, including mayors of some of the largest cities, are looking to charter schools 

as a mechanism of fundamental change for improving student achievement.   Charter 

schools, which are publicly supported, autonomously operated schools of choice, now 

educate a significant portion of many of the major urban school districts’ students 

including Cincinnati, Columbus, Dayton, Detroit, Los Angeles, Kansas City, Milwaukee, 

Phoenix, San Diego, and Washington.  In addition, initiatives are in place to expand the 

role of charter schools in other major urban districts including Chicago, New York, and 

Indianapolis (Hendrie [18]).

Recent analyses have examined the statewide performance of charter schools in 

Arizona, California, Michigan, North Carolina, and Texas.  However, there is little 

research on the performance of charter schools in urban environments or on the effects of 

charter schools on students disaggregated by various demographic characteristics, 

including race/ethnicity.
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In this paper, we examine the performance of charter schools in the nation’s 2
nd

and 15
th

 largest school districts, Los Angeles Unified School District and San Diego 

Unified School Districts—both for all students in these charter schools and for students 

grouped by limited English proficiency status and race/ethnicity.  Currently, Los Angeles 

has 49 charter schools, enrolling over 25,000 students, while San Diego has 21 charter 

schools enrolling over 9,000 students.1   These charter schools often serve a 

disproportionate share of minority students and advocates hope to reduce the prevailing 

achievement gap between minority and non-minority students.  This paper uses student-

level data to examine the progress charter schools are making in achieving this objective.   

PAST RESEARCH 

Since its inception in 1991, the charter school movement has seen tremendous 

growth as 40 states and the District of Columbia have passed charter school laws.  There 

are now over 3,400 charter schools enrolling nearly 1 million students nationwide 

(Vanourek [33]).  As the charter school movement has grown, rhetoric from advocates 

and opponents has dominated the debate.  Supporters hope that charter schools will be 

able to cut through red tape and offer innovative and effective educational programs, 

provide new options to families (especially low-income and minority families), and 

promote healthy competition for traditional public schools (Kolderie [23], Finn et al. 

[11], Nathan [26] [27]).  Opponents argue that charter schools are no more effective than 

traditional public schools, that they may exacerbate racial segregation, that they create 

fiscal strains for school districts, and that too many of them are fly-by-night operations 

(Wells et al. [34], Fiske and Ladd [10], Lacireno-Paquet et al. [24]). 

1 http://www.ed-data.k12.ca.us/profile 
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Only recently have researchers been able to provide any quantifiable results.  

While some of this research has relied upon school-level data (Miron, Nelson, and Risley 

[25], Rogossa [30], Greene, Forester, and Winters [12]) or point in time data of a cross-

section of charter and traditional public schools (AFT [1], Hoxby [21]), the most reliable 

results have used student-level data.   A key weakness of a school-level analysis is the 

high degree of aggregation, which masks changes over time in the school’s population of 

students, and variation of performance across different subjects and grades.  In essence, 

school-level data may not pick up the nuances of school characteristics and can only 

provide an incomplete picture of why outcomes vary across schools.  Similarly, point in 

time data, even if it is student-level, do not account for the amount of time spent in 

different schools and factor out the various non-school forces at work.  Dealing with this 

methodological problem is challenging under any circumstances, and it is especially 

problematic in evaluating charter schools, where students are likely to differ from those 

in traditional public schools simply because they have chosen to attend charter schools. 

These differences between choosing and non-choosing students may be related to 

achievement in positive or negative ways, thereby producing “selection bias” in 

comparing achievement in charter schools and traditional public schools.

One way of dealing with selection bias is to collect longitudinal student-level 

data.  Longitudinal designs minimize the problem of selection bias by examining the 

academic gains made by individual students over time, factoring out students’ baseline 

achievement levels.  Moreover, they permit “within-student” comparisons of 

achievement gains, examining changes in the achievement trajectories of individual 

students who move from traditional public schools to charter schools, or vice versa. 
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Longitudinal, panel data sets for individual students have been used in state-level 

studies of charter schools, including studies by Solmon et al. [32] in Arizona, Bifulco and 

Ladd [4] in North Carolina, Sass [31] in Florida, Gronberg and Jansen [13], Hanushek, 

Kain, and Rivkin [15] and Booker, et al. [5],  (separately) in Texas, and Zimmer et al. 

[36] in California.2  These studies, however, have not yet converged to produce a clear 

and consistent finding about the academic effectiveness of charter schools.  Furthermore, 

these studies have focused on statewide charter performance and have not focused on 

urban environments or the performance of charter students by demographic 

characteristics.

One notable exception to these statewide analyses is Hoxby and Rockoff’s [22] 

examination of three charter schools in Chicago, which provided some evidence that 

charter students outperform non-charter students.  Their analysis capitalized on the fact 

that these schools are oversubscribed and used a lottery mechanism to admit students.  

Presumably the lottery winners and losers are similar in every way except admission into 

these schools.  Tracking performance of both sets of students then creates an unbiased 

perspective of performance.  However, Hoxby and Rockoff’s study has one major 

drawback.  While it provides the best possible evaluation for those schools included in 

the evaluation, it may have limited implications for those schools that do not have wait 

lists.  In fact, you would expect schools with wait lists to be the best schools, and it would 

be surprising if they had the same results as charter schools without wait lists. 

Also worthy of note is a more recent paper by Bifulco and Ladd [4] in which they 

examine the effect charter schools in North Carolina have on the distribution and 

2 Others have examined statewide charter performance using non-longitudinally linked student-level data 

including Bettinger [2] in Michigan and Buddin and Zimmer [6] in California.   
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achievement of students by race.  Again, using a longitudinal student-level data set, the 

authors find that charter schools lead to greater segregation by race and that charter 

schools have a negative effect on the performance of both black and white students, but 

the effect for blacks is substantially larger than the effect for whites.  They attribute these 

large negative effects for blacks to the segregation of blacks into charter schools.

In our analysis, we will build on the work of Bifulco and Ladd as well as others as 

we examine the performance of charter schools for students of different demographic 

characteristics, using longitudinally linked student level data in two major urban districts 

of Los Angeles and San Diego.  Given the chronic challenge of reducing achievement 

gaps for disadvantaged students in urban environments, our results have strong 

implications for policymakers and educators.

DATA 

Los Angeles Unified School District and San Diego Unified School District 

provided student-level data, which includes student performance on the Stanford 9 

achievement test in reading and mathematics as well as information on students’ grade, 

gender, ethnicity, English skills, and an indicator variable for whether they attend a 

charter school or not in each of the years under study.3  In total, the data set includes 

2,592,518 student-year observations from Los Angeles and 442,532 student-year 

observations from San Diego from 1997-98 through 2001-02 school years.  Of these 

observations, 81,297 are student-year observations in charter schools in Los Angeles and 

22,880 are student-year observations in charter schools in San Diego.

3 In the 2002-03 school year, California switched to a new test making the 1997-98 through 2001-02 years 

the longest consecutive years with a consistent test that we could use.   
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We carried out separate analyses for elementary and secondary students in the Los 

Angeles and San Diego districts.  The analyses are separated by district to allow for the 

possibility of different charter effects in the two settings.  In addition, the size differences 

between the districts meant that the large, Los Angeles district would inherently dominate 

pooled results.  In both districts, students are typically in self-contained classrooms (a 

single teacher throughout the day) up to the 6
th

 grade.  Students in grades 6 through 8 and 

9 through 12 are generally enrolled in middle and high schools, respectively, and are 

taught by a variety of teachers through the day.  These structural differences in the 

learning environment suggest that the charter effect might differ between elementary and 

secondary schools.

Table 1 shows the enrollment patterns for traditional public and charter schools in 

Los Angeles and San Diego.4  The table shows that charter students are a relatively small 

share of enrollment in both districts—about four and two percent of elementary and 

secondary students, respectively, in Los Angeles compared to about two and eight 

percent of elementary and secondary students in San Diego.   

Table 1 also shows that the race/ethnic mix of charter enrollments differs 

somewhat from that of traditional public schools in the district.  In Los Angeles, 

Hispanics are underrepresented in both elementary and secondary school charters.

Hispanics comprise 73 and 69 percent of traditional elementary and secondary 

enrollments, respectively, in Los Angeles, but they make up only 44 and 23 percent of 

charter elementary and secondary enrollments, respectively.  In San Diego, Hispanics are 

underrepresented in elementary charters (39 percent of traditional and 35 percent of 

4The tabulations in Table 1 are based on students that are given state-mandated student achievement tests.  

The tests are given in grades 2 through 11, so these tabulations do not include students in kindergarten, 

grade 1, or grade 12. 
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charters), but they are overrepresented in secondary charters (33 percent of traditional 

and 45 percent of charters).  The enrollment patterns show that blacks are substantially 

overrepresented in charters compared to traditional schools in both elementary and 

secondary schools in Los Angeles and in elementary schools in San Diego.  Blacks are 

also overrepresented in secondary schools in San Diego, but the gap is much smaller than 

it is in the other comparisons. 

For our analysis, we also break out the distribution and performance of Limited-

English Proficient (LEP) students because these can be some of the most challenging 

students to educate due to their language barrier.  The share of LEP enrollments in Los 

Angeles charters is about 20 percentage points lower than in traditional public schools.

In contrast, the share of LEP enrollments in San Diego charters is only about five 

percentage points lower than for traditional public schools in this district.5

5 A commonly used indicator of socioeconomic status for students is participation in the Department of 

Agriculture’s free-and-reduced lunch program.  San Diego Unified School District does not include this 

lunch-status variable in its research data files, so the information was not included in our breakdowns or 

analysis.
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Table 1 
Patterns of Race/Ethnicity and LEP Status for Traditional Public and Charter  

Schools in Los Angeles and San Diego Unified School Districts for 1998 through 2002 

 Los Angeles San Diego 

 Traditional  

Public Charters

Traditional

Public Charters

Elementary School Students    
# of Students 1,134,300 47,021 192,063 3,797 

     

Race/Ethnicity (%)    

Black 11 41 16 41 

Hispanic 73 44 39 34 

Other 16 15 45 25 

     

LEP(%)     

Yes 49 28 33 29 

No 51 72 67 71 

     

Secondary School Students    
# of Students 1,376,921 34,276 227,689 19,083 

     

Race/Ethnicity (%)    

Black 13 54 14 19 

Hispanic 69 23 33 45 

Other 18 23 52 36 

     

LEP(%)     

Yes 29 10 78 72 

No 71 90 22 28 

A key feature of the data is a student-level identifier that we use to track student 

progress from year to year.  Longitudinal data on student achievement is used to isolate 

the effects of charter schools on student performance from the backgrounds of individual 

students who choose to attend charters.  If charter and traditional school students differ 

from one to another in some unmeasured manner, then a traditional regression model 

might provide a misleading indication of the performance of charter schools.  For 

example, suppose charter school parents were more motivated than traditional school 

parents and made greater efforts to encourage their child’s learning. Then a regression of 

achievement scores on charter status and observed student characteristics like 
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race/ethnicity and SES might suggest that charter status had a positive effect on 

achievement, because students with greater parental support were more likely to be 

enrolled in charter schools.  The result would be a statistical artifact associated with the 

way that charters and students were matched with one another, however, and it would not 

reflect the success of charters in improving student achievement.  Our research approach 

uses the longitudinal nature of the data to control for these unmeasured student factors 

that affect achievement from year to year and isolates the contribution of charter school 

attendance on student achievement. 

Student test scores are measured in terms of the percentile normal curve 

equivalent based on the Stanford 9 norming sample.  Because the test scores are reported 

in national norms, the performance of students can be interpreted relative to a 

representative sample of national students.  Therefore, gains over time are relative gains.  

If, for example, a student is in the 45
th

 percentile for math in the 3
rd

 grade and the 50
th

percentile for the 4
th

 grade, then the student’s achievement level is growing relative to 

his/her grade cohort. 

Table 2 shows that student achievement scores vary substantially across 

race/ethnicity and LEP groups.  Black and Hispanic students average about 14 to 22 

percentile points lower in both reading and math than other students (primarily white 

non-Hispanics).

The table also shows large achievement gaps for LEP students.  As might be 

expected, the gap is larger in reading (where language skills are particularly important) 

than in mathematics, but LEP students lag substantially behind other students in both 

reading and math.  The LEP population differs somewhat between elementary and 
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secondary schools and across the two districts.  In Los Angeles, over 90 percent of LEP 

students are Hispanic, so the primary language transition is from Spanish to English.  In 

San Diego, about 75 percent of LEP students are Hispanic, so substantial numbers of 

students are fluent in a language other than Spanish.  Language problems are much more 

prevalent in elementary schools than in secondary schools—over 60 percent of Hispanic 

elementary students are classified as LEP in both districts, but only 38 and 47 percent of 

Hispanic secondary students are LEP in Los Angeles and San Diego, respectively. 

Table 2 
Differences in Reading and Math Test Scores by Race/Ethnicity and LEP  

Status in Los Angeles and San Diego Unified School Districts (Averaged across 1998 
through 2002) 

 Los Angeles San Diego 

 Reading Math Reading Math 

Elementary School Students
Race/Ethnicity  National Percentile Rank 

Black 39.0 39.0 45.3 45.7 

Hispanic 35.6 41.6 39.8 45.5 

Other 55.6 60.9 59.4 62.9 

     

LEP  National Percentile Rank 

Yes 30.5 38.1 34.8 43.0 

No 47.0 50.0 56.6 58.5 

     

Secondary School Students
Race/Ethnicity  National Percentile Rank 

Black 36.4 37.9 40.7 41.5 

Hispanic 33.6 39.1 37.2 41.8 

Other 51.6 58.5 54.9 59.6 

     

LEP  National Percentile Rank 

Yes 22.2 32.2 26.9 36.3 

No 42.6 46.4 52.3 55.0 
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STUDENT ACHIEVEMENT ANALYSIS 

In assessing whether students in charters are performing better or worse than 

comparable students in traditional public schools, as noted above, a complication is that 

some students may have greater motivation or more parental support than others, which is 

hard to measure and can create a selection bias.  These types of unmeasured factors may 

persistently affect how well a student learns irrespective of whether the student attends a 

traditional public school or charter school.  As Hanushek, Kain, and Rivken [15] point 

out, this is a problem researchers have encountered for years when examining the 

performance of private schools.  Previously, researchers have addressed this issue 

through various means including an estimate of the selection process using a Heckman 

[16] approach, an instrumental variable approach, or in the case of school vouchers, using 

randomized designs (Evans and Schwab [9], Neal [28], Howell and Peterson [20]).6

In our case, we use the nature of the student-level data to help deal with the 

selection issue.  The student-level identifier allows students to be tracked over time, 

which creates a mechanism to adjust for unmeasured student factors that may predispose 

a student’s success or failure in a particular school.  More specifically, the statistical 

model adjusts for these student-specific factors by controlling for fixed student effects in 

the student achievement regressions.  Below, we describe our research approach for 

estimating the general charter effect first, and then show our approach for estimating 

charter effects for students of different races.

We illustrate our research design by first describing a basic approach for estimating 

a charter school effect in equation (1): 

6 Please see Hanushek, Kain, and Rivken [15] for more details.   



12

   itititiit xCµs      (1) 

where i and t index individual students and years, respectively; s is test score;  is an 

unobserved student-specific factor that does not vary over time;  is an unobserved 

parameter reflecting the possible effect of charter school attendance on s; C is an 

indicator variable that equals one if the school is a charter school and zero otherwise, x is

a 1  K vector of K observable factors affecting s,  is a K  1 vector of unobserved 

parameters, and  is a random error term.  The model includes observed family 

background characteristics like race/ethnicity and other demographics that are likely to 

affect student achievement.

Two common approaches to estimating a school-level effect over time are a 

random-effect or a fixed-effect model.  The most appropriate approach depends upon the 

correlation between  and the observed factors (C and x). A random-effects model 

assumes that unobserved permanent factors affecting student achievement ( ) are 

uncorrelated with observed factors (C and x).  This type of model would seem 

appropriate if we had a relatively complete set of observed factors affecting student 

achievement.  Alternatively, the fixed effect model uses the longitudinal nature of the 

data to “difference out” the  for observations on the same individual.  In our analysis, 

we ran both a random effect and fixed model and used a Hausman test, which examines 

the correlation between the error term and the regressors.  The Hausman test showed that 

the estimated student-specific error term was significantly correlated with student 

background variables in the model.  Therefore, the parameter estimates from the random-

effects model are inconsistent due to an omitted variable bias.  This violation of the 
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random-effects assumptions suggested that a fixed-effect model is the more appropriate 

approach for estimating the charter effect.   

To estimate the charter effect through a fixed effects approach, we average the 

variables for the ith
 individual student and subtract this result from equation (1), so the 

transformed fixed-effects equation is

)()x-(x)C(Css iitiitiitiit                               (2) 

where the “bar” above each variable is the corresponding variable mean.  The student 

fixed-effect combines all student-level factors that are invariant over time and affect 

student achievement, so the results do not include separate parameter estimates for 

student factors like ethnicity than are invariant over time.7  The available student 

background variables do not vary over time, so the x vector consists of a test year 

variable to detect any trend in scores.8

A more general random-growth model was also used to control for the 

heterogeneity of students attending different classrooms (Heckman and Hotz [17], Papke 

[29], Wooldridge [35]).  The random growth specification generalizes the fixed-effects 

model to allow for individual students to differ not only with respect to a constant factor 

( ) but also differ on the rate of test score growth over time.  The basis for the random 

growth rate model is equation (3): 

itititiiit xCtµs                                     (3) 

7In our analysis, we test for serial correlation in the residuals in equation (2).  First differencing is a 

preferred estimation method if there is strong positive serial correlation in panel data (Wooldridge [35]).  In 

this case, our test of serial correlation was weak, so the parameters from the first-differenced model, which 

we display in our results section, are similar to those of the fixed-effects model.  

8Assessments of standardized achievement tests are often subject to score inflation (Hamilton [14]).  

Researchers find that scores in a state or school tend to rise over time without any commensurate increase 

in general learning or proficiency.  This is often attributed to “teaching to the test.”  
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where  is an individual-specific growth rate.  Equation 3 is a more general version of 

Equation 1 that allows for individual-specific differences in both the test score intercept 

and slope.  The model is now first-differenced to obtain equation (4): 

itititiit xCs                                     (4) 

The differencing eliminates the , and  becomes the intercept of the differenced 

equation.9  Equation 4 is estimated by fixed effects to eliminate i and to obtain estimates 

of  and .

The potential advantage of the random-growth model over the fixed-effect model 

depends on two factors.  First, the random-growth model is more appropriate if the test 

score trend varies across students (remember that the fixed-effects model also controls for 

an overall test score trend).  Second, the random-growth approach is preferred if the 

student-specific trend is correlated with charter school enrollment or other exogenous 

variables in the model.  The estimated parameters  and  will vary little between these 

two model if these two factors do not hold.  A limitation of the random-growth model is 

that it requires at least three successive years of test score data to isolate a test score 

trend.  This data requirement means that the random-growth model was estimated for a 

much smaller sample than the fixed-effects model.   

As an extension to these models, we estimate the charter interaction effects by 

race/ethnicity (black, Hispanic, and other race/ethnicity) and by whether the student is 

classified as limited-English proficiency (LEP).  For the fixed-effects analysis, equation 2 

is modified to add interaction terms between the charter school dummy variable and a 

vector of student characteristics as specified in equation 5: 

9The growth term simplifies because it- i(t-1)= i.
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)()-(x)RCRC()C(Css ititiiiitiitiit iix           (5) 

where the charter dummy variable ( itC ) for student i in time period t is interacted with a 

vector of demographic characteristics (Ri) of student i, including race/ethnicity and 

limited-English proficiency (LEP), and  is a 3  1 vector of unobserved effects.  In this 

formulation of the model,  represents the effect of charter schools on test scores of 

students who are not black, Hispanic, or classified as LEP.  The coefficients on the 

interaction terms ( ) indicate whether charter effects are higher or lower for black, 

Hispanic, or LEP students than for similar students in traditional public schools.        

 The random-growth model was also modified to add interaction terms that show 

whether there is a charter effect difference by race/ethnicity or LEP status.

ititiititit x)RC(Cs i        (6) 

As in the earlier random-effects specification, this differenced model is estimated by 

fixed effects to eliminate the individual student effect and derive consistent estimates of 

, , and .

For all these models, we split our analysis by secondary and elementary students.  

Students are considered to be secondary students if they are in grades 6 and above and 

elementary students for grades 5 and below.  In the next section, we describe the results 

of these analyses.

RESULTS OF GENERAL CHARTER SCHOOL EFFECTS 

The fixed-effects and random-growth model results for Los Angeles and San Diego 

elementary students are reported in Table 3.  The results across the two models provide 

similar conclusions.  In both the fixed-effects and random-growth model, the coefficients 
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for charter school students in Los Angeles are insignificant for math and reading.  In San 

Diego, charter students do significantly worse than their counterparts in traditional public 

schools in both reading and mathematics.  The fixed-effects model shows that charter 

students are lagging behind conventional school students by 1.5 and 2.6 percentile points 

in reading and mathematics, respectively.  The gap is wider for the random-growth model 

which estimates that charter school students are 2.1 and 5.0 percentile points behind in 

reading and mathematics, respectively.  The results indicate that charter students are 

keeping pace with traditional school students in Los Angeles, but they are lagging behind 

their counterparts in San Diego.10

10 The low r-squares in Tables 3 through 6 reflect the fact that both the fixed- and random-growth models 

“difference out” all student level factors that are time invariant.  We initially estimated random-effects 

models for Equation 1 and explained 20 to 30 percent of the variance in student test scores where the vector 

of student characteristics included indicators for race/ethnicity and LEP status.  As discussed above, a 

Hausman test was used to compare of random- and fixed effects estimates for Equation 1.  The test showed 

significant changes in the parameter estimates for the two models, indicating that the i term was correlated 

with the observed factors in the model (C and x).  As a result of these tests, our analysis focused on the 

fixed- and random-growth models to estimate the parameters  and .
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Table 3 
Fixed-Effects and Random-Growth Models of Student Achievement

and Charter Status for Elementary Schools in Los Angeles  
and San Diego Unified School Districts 

 Fixed-Effects Model Random-Growth Model 

 Reading Math Reading Math 

Los Angeles Elementary Schools
Charter 0.1473 0.0417 -0.6286 -0.3017 

 (0.1762) (0.2131) (0.3425) (0.4151) 

Trend 3.5705*  1.7804*  NA NA 

 (0.0273) (0.0325)   

Trend Squared -0.3384* -0.0323* -0.6286 -0.3017 

 (0.0060) (0.0072) (0.3425) (0.4151) 

Constant 33.9755* 40.9045* 3.7660*  4.2854*  

 (0.0285) (0.0337) (0.0641) (0.0755) 

Observations 1010480 1042681 518864 546711 

Unique Students 477747 483940 295770 305877 

R-Squared 0.08 0.03 0.00 0.00 

San Diego Elementary Schools
Charter -1.5031* -2.6010* -2.1003*  -4.9920*  

 (0.3860) (0.4731) (0.6962) (0.8647) 

Trend 2.9510*  2.6223*  NA NA 

 (0.0614) (0.0745)   

Trend Squared -0.4472* -0.6152* -0.6470*  -0.8095*  

 (0.0139) (0.0169) (0.0349) (0.0433) 

Constant 46.2647* 51.8461* 3.8667*  3.7786*  

 (0.0614) (0.0740) (0.1495) (0.1839) 

Observations 189838 194047 96161 99623 

Unique Students 91616 92666 55149 56605 

R-Squared 0.03 0.01 0.01 0.01 

Notes: Robust standard errors are in parentheses.  An asterisk 

indicates that the coefficient is statistically significant at the 5% level.  

Second differencing for the random-growth model means that a linear 

trend indicator cannot be estimated.

Table 4 shows that the charter effect for secondary schools varies considerably in 

several dimensions.  First, the charter coefficients are consistently larger in absolute 

terms for the random-growth model than for the fixed-effects model.  Some of these 

differences are insignificant, but the general pattern of differences suggests that it is 

important to control for differences in individual test score trends in the statistical model 

for secondary students.  The Los Angeles results from the random-growth model show 
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that charter students score about 1.0 percentile point higher in reading and about 1.5 

percentile point lower in math than do students in traditional public schools after 

controlling for student backgrounds.  In contrast, the San Diego results show that charter 

students score 1.6 percentile points higher in reading and 1.9 percent lower in math than 

do students in traditional public schools.   

Table 4 
Fixed-Effects and Random-Growth Models of Student Achievement

and Charter Status for Secondary Schools in Los Angeles
and San Diego Unified School Districts 

 Fixed-Effects Model Random-Growth Model 

 Reading Math Reading Math 

Los Angeles Secondary Schools
Charter -0.2757* 1.2567*  -0.9924*  1.4772*  

 (0.1312) (0.1457) (0.2401) (0.2650) 

Trend 1.0598*  1.9801*  NA NA 

 (0.0216) (0.0238)   

Trend Squared -0.2344* -0.2900* -0.3208*  -0.2758*  

 (0.0050) (0.0055) (0.0097) (0.0106) 

Constant 36.7966* 40.4820* 1.7077*  1.7272*  

 (0.0205) (0.0226) (0.0427) (0.0465) 

Observations 1160952 1168906 648703 655692 

Unique Students 486859 488534 312079 314157 

R-Squared 0.00 0.02 0.00 0.00 

San Diego Secondary Schools
Charter 0.9229*  -1.6764* 1.5988*  -1.9155*  

 (0.1073) (0.1187) (0.1901) (0.2119) 

Trend 0.0519 1.1625*  NA NA 

 (0.0469) (0.0520)   

Trend Squared -0.2326* -0.2771* -0.3145*  0.0024 

 (0.0109) (0.0121) (0.0205) (0.0228) 

Constant 48.0657* 50.3533* 0.6720*  -0.0873 

 (0.0439) (0.0486) (0.0893) (0.0990) 

Observations 240190 241825 136208 137710 

Unique Students 99691 100037 64542 64872 

R-Squared 0.02 0.01 0.00 0.00 

Notes: Robust standard errors are in parentheses.  An asterisk 

indicates that the coefficient is statistically significant at the 5% level.  

Second differencing for the random-growth model means that a linear 

trend indicator cannot be estimated.

It should be noted that our estimate of the charter school effect does not capture 

the possibility of a competitive effect on traditional public schools from the presence of a 
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nearby charter school.  If the introduction of charter schools creates a competitive 

pressure for traditional public schools to improve their performance, then our analysis 

would understate the possible positive charter effect.  However, in a survey of 

California’s traditional public schools and school districts, Zimmer et al. [36] found that 

charter schools have not caused traditional schools or school districts to change curricula, 

educational programs, and hiring practices, which would suggest no competitive reaction 

bias. Regardless of the possible bias, our general results suggest charter school 

performance is on par with traditional public schools.

ACHIEVEMENT RESULTS ACROSS RACE/ETHNICITY 

As noted in the introduction, one challenge facing major urban districts is the 

significant achievement gap among students of different race/ethnicity and 

socioeconomic status.  In some districts, policymakers and educators have looked to 

charter schools as possible solution to this achievement gap.  This analysis focuses on 

two major urban districts, Los Angeles and San Diego, and examines possible differences 

in charter effects across black, Hispanic, and other students as well as by their LEP status.

For both the elementary and secondary analysis presented, in Tables 5 and 6, the 

charter coefficient represents the charter effect for non-black, non-Hispanic, and non-LEP 

students, who form the reference group.  The coefficient estimates for the interaction 

terms of black and charter, Hispanic and charter, and LEP and charter are estimates of the 

performance of these charter students relative to the charter students in the omitted 

category.  In other words, the coefficient values, and the test of significance, show the 

effects for black, Hispanic, or LEP students relative to non-black, non-Hispanic, and non-

LEP students in charter schools.  To examine the effect of black, Hispanic, and LEP 
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charter students relative to the performance of their respective counterparts in traditional 

public schools, we must combine the coefficient estimate of the general charter effect and 

the coefficient estimate for the respective interaction term.  Similarly, to test for 

significance, we must conduct a joint significance test between the general charter 

coefficient and the coefficient for the respective interaction term.  We should also note 

that because we include an LEP dummy variable interacted with charter status, we are 

effectively controlling for LEP status when examining the effects of Hispanics and 

therefore, the interaction coefficient of Hispanic and charter status is an estimate of non-

LEP Hispanics in charter schools.  The interpretation of the coefficients and the tests for 

significance are explained in greater detail below.   

The results in Tables 5 and 6 show substantial differences in parameter estimates 

for the fixed- and random-growth models.  These differences suggest that test score 

trends differ substantially across students and these differences are correlated with the 

estimated charter school effects (  and ).  Thus, we focus on our results from the 

random-growth model.   

In Table 5, the elementary school coefficient estimate for the omitted category 

students in Los Angeles, largely populated by white non-Hispanic students, suggests no 

significant difference between charter students and traditional public schools, while in 

San Diego, the coefficient estimates suggest that charter students in the omitted category 

are lagging behind their counterparts in traditional public schools by 3.6 points in reading 

and 5.3 points in math. 
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Table 5 
Fixed-Effects and Random-Growth Models of Student Achievement,

Charter Status, and Student Type for Elementary Schools in
Los Angeles and San Diego Unified School Districts 

 Fixed-Effects Model Random-Growth Model 

 Reading Math Reading Math 

Los Angeles Elementary Schools
Charter -0.5537 -1.9478* 1.9107 -0.1645 

 (0.7064) (0.8662) (1.4251) (1.7409) 

Black & Charter 0.6363 1.9358* -3.2685* -1.0575 

 (0.7457) (0.9134) (1.5033) (1.8374) 

Hispanic & Charter 1.3447 3.1278*  -1.7974 1.6443 

 (0.7566) (0.9260) (1.5801) (1.9289) 

LEP & Charter -0.7393* -1.2711* -0.3782 -1.2741 

 (0.2588) (0.3135) (1.0258) (1.2328) 

Trend 3.5678*  1.7758*  NA NA 

 (0.0273) (0.0325)   

Trend Squared -0.3381* -0.0317* -0.3967*  -0.5061*  

 (0.0060) (0.0072) (0.0146) (0.0173) 

Constant 33.9820* 40.9187* 3.7664*  4.2859*  

 (0.0287) (0.0340) (0.0641) (0.0755) 

Observations 1010480 1042681 518864 546711 

Unique Students 477747 483940 295770 305877 

R-Squared 0.08 0.03 0.00 0.00 

San Diego Elementary Schools
Charter -2.7121* -3.4963* -3.6007* -5.3414*  

 (0.8509) (1.0497) (1.5147) (1.8676) 

Black & Charter 2.0270 3.5564*  0.7205 1.5438 

 (1.0370) (1.2760) (1.8737) (2.3176) 

Hispanic & Charter 0.2852 -1.2779 1.0639 -0.1828 

 (1.1010) (1.3572) (1.9821) (2.5176) 

LEP & Charter 0.9044 -0.0153 2.5201 -0.5128 

 (0.8612) (1.0563) (1.8636) (2.3463) 

Trend 2.9512*  2.6204*  NA NA 

 (0.0614) (0.0745)   

Trend Squared -0.4471* -0.6148* -0.6475*  -0.8093*  

 (0.0139) (0.0169) (0.0349) (0.0433) 

Constant 46.2643* 51.8445* 3.8686*  3.7777*  

 (0.0614) (0.0740) (0.1495) (0.1839) 

Observations 189838 194047 96161 99623 

Unique Students 91616 92666 55149 56605 

R-Squared 0.03 0.01 0.01 0.01 

Notes: Robust standard errors are in parentheses.  An asterisk 

indicates that the coefficient is statistically significant at the 5% level.  

Second differencing for the random-growth model means that a linear 

trend indicator cannot be estimated.
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Black, Hispanic, and LEP students are statistically doing about the same as the 

students in the omitted category with only Los Angeles black students lagging behind in 

reading by 3.3 percentile points.  To examine whether black students in Los Angeles 

elementary charter schools do significantly different than black students in traditional 

public elementary schools, we add the coefficient estimate of the charter coefficient 

(1.91) and the coefficient estimate of the interaction term between charter and blacks (-

3.27) for a combined estimated effect of –1.36.  We then test whether the combined 

coefficients are significantly different from zero.  In this case, the t-value is -2.83.  For 

math, black students have a combined estimated effect of –1.22 and statistically 

significant t-value of –2.08.  Therefore, the results suggest black elementary charter 

students are lagging behind their traditional public school counterparts.  The combined 

effects for Hispanic and LEP in Los Angeles are statistically insignificant.   

The San Diego elementary school results in Table 5 show that black, Hispanic, 

and LEP charter students are doing about the same as those charter students in the 

omitted category.  However, black charter school students, relative to black students in 

traditional public schools, have test scores that are –2.88 and –3.79 points lower and 

statistically significant in reading and math, respectively, relative to traditional public 

school students.  In reading, the interaction terms for Hispanic and LEP largely offset the 

main negative charter effect, so the overall test score performance of these groups is not 

significantly different than that of traditional public school students.  In math, however, 

the interaction terms reinforce the main effects and the overall charter test scores are 

predicted to be –5.52 and –5.85 for Hispanic and LEP students, respectively.
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At the secondary level, again focusing on the random-growth model results, Table 

6 suggests that the omitted category of Los Angeles secondary charter students are 

statistically lagging behind traditional public secondary school students in reading, but 

keeping pace in math.  The results also suggest that black and Hispanic charter secondary 

students are statistically performing better than charter students in the omitted category in 

select subjects with black students having higher test scores in reading and Hispanic 

students having higher test scores in math.  LEP charter secondary students are on par 

with the charter students in the omitted category.   

The overall charter effects for secondary students for different groups of Los 

Angeles students are mixed.  In reading and math, black students in charter schools are 

keeping pace with students in traditional public schools.  Non-LEP Hispanic charter 

students score 1.62 percentage points lower in reading and 3.64 higher in math than do 

traditional public school students.  LEP Hispanic students in charters fare slightly worse 

than Hispanic students with better English skills – their charter effect is –2.19 for reading 

and 2.09 for math. 

The random-growth secondary school results for San Diego show the main 

charter effect for students, not classified as black, Hispanic, or LEP, is 2.71 in reading 

and –4.15 in math.  In reading, black, Hispanic, and LEP students all have test scores 

significantly higher than traditional public schools students.  Black reading scores are 

1.63 points higher than for traditional public school students, and Hispanic scores are 

0.70 and 0.81 points higher for non-LEP and LEP students, respectively.  In math, Black 

students are scoring about 2.58 percentage points lower than traditional public schools 

students.  In contrast, the large positive interaction term for the Hispanic and charter term 
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offsets the main math effect, so the overall effects for non-LEP and LEP Hispanics are 

insignificantly different from zero.  Unlike other secondary charter students in San Diego, 

Hispanic students are keeping pace with students in traditional public schools.   

In general, the results of the above analysis suggest that charter schools are having, 

at best, mixed results for students of different racial/ethnic categories and LEP students.

While there are some cases in which charter schools do improve the performance of 

blacks and Hispanic, it is clear that they are not consistently creating greater gains than 

their traditional public school counterparts.  We should note that these results are for two 

large districts in California, and the effects of charter schools may differ in other states 

and districts, where the charter laws and operational environment differ from that in these 

California districts.
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Table 6 

Fixed-Effects and Random-Growth Models of Student Achievement,
Charter Status, and Student Type for Secondary Schools in  

Los Angeles and San Diego Unified School Districts 

 Fixed-Effects Model Random-Growth Model 

 Reading Math Reading Math 

Los Angeles Secondary Schools 
Charter -0.0630 1.4354*  -2.3512*  0.6107 

 (0.3974) (0.4388) (0.6956) (0.7648) 

Black & Charter -0.1637 -0.5283 2.0232*  0.2758 

 (0.4292) (0.4740) (0.7624) (0.8391) 

Hispanic & Charter -0.3216 0.3761 0.7354 2.8293*  

 (0.4812) (0.5336) (0.8553) (0.9389) 

LEP & Charter -0.2352 0.4748 -0.5719 -1.3472 

 (0.4179) (0.4607) (0.9536) (1.0383) 

Trend 1.0598*  1.9795*  NA NA 

 (0.0216) (0.0238)   

Trend Squared -0.2344* -0.2900* -0.3209*  -0.2757*  

 (0.0050) (0.0055) (0.0097) (0.0106) 

Constant 36.7956* 40.4824* 1.7088*  1.7263*  

 (0.0206) (0.0226) (0.0427) (0.0465) 

Observations 1160952 1168906 648703 655692 

Unique Students 486859 488534 312079 314157 

R-Squared 0.00 0.02 0.00 0.00 

San Diego Secondary Schools
Charter 0.6580*  -3.4344* 2.7141*  -4.1494*  

 (0.1844) (0.2054) (0.3274) (0.3702) 

Black & Charter 0.2627 1.5711*  -1.0880* 1.5700*  

 (0.3098) (0.3433) (0.5348) (0.5978) 

Hispanic & Charter 0.4769 2.4672*  -2.0161*  3.9534*  

 (0.2658) (0.2951) (0.4704) (0.5282) 

LEP & Charter -0.0302 0.9727*  0.1087 0.3192 

 (0.2568) (0.2835) (0.5160) (0.5702) 

Trend 0.0529 1.1746*  NA NA 

 (0.0469) (0.0520)   

Trend Squared -0.2330* -0.2804* -0.3188*  0.0121 

 (0.0109) (0.0121) (0.0206) (0.0228) 

Constant 48.0672* 50.3559* 0.6922*  -0.1337 

 (0.0439) (0.0486) (0.0895) (0.0991) 

Observations 240190 241825 136208 137710 

Unique Students 99691 100037 64542 64872 

R-Squared 0.02 0.01 0.00 0.00 

Notes: Robust standard errors are in parentheses.  An asterisk 

indicates that the coefficient is statistically significant at the 5% level.  

Second differencing for the random-growth model means that a linear 

trend indicator cannot be estimated.
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CONCLUSIONS 

Our results show that charter schools are doing little to improve the test scores of 

their students in Los Angeles and San Diego.  The elementary school results show that 

Los Angeles charter students are keeping pace with traditional school students in reading 

and math, but charter students are lagging behind their traditional school counterparts in 

San Diego.  At the secondary-school level, Los Angeles charter students score slightly 

higher than traditional school students in reading and slightly lower in math.  The test 

score pattern across reading and math is reversed in San Diego.  In all cases, the charter 

school effect is small compared to the overall annual trend in test scores. 

The results show only small differences in charter effects across race/ethnic and 

LEP groups of students.  One of the strongest rationales for charter schools, and school 

choice generally, is that choice gives greater opportunities for disadvantaged students, 

primarily minority students.  In some cases, political and district leaders have bought into 

the charter philosophy in hopes of closing the achievement gap of minority and non-

minority students.  Our results suggest that charter schools are not consistently producing 

improved test scores for minorities above and beyond traditional public schools.  Charter 

schools may have positive effects on other outcomes that are not assessed here, such as 

safety and curriculum breadth, but charter schools in Los Angeles and San Diego are not 

showing pervasive gains in student test scores.

REFERENCES 

[1]  AFT (F.H. Nelson., B. Rosenberg, and N. Van Meter).  (2004).  Charter School 

Achievement on the 2003 National Assessment of Educational Progress.  

Washington, D.C.:  American Federation of Teachers, August 20. 



27

[2]  Bettinger, E.P.,  “The Effect of Charter Schools on Charter Students and Public 

Schools,” Economics of Education Review 2005, Vol 24(2): 133-147. 

[3]  Bifulco, R. & Ladd, H., “The Impacts of Charter Schools on Student Achievement:  

Evidence from North Carolina,” 2003, Available at:  

<http://www.pubpol.duke.edu/people/faculty/ladd/SAN04-01.pdf>; accessed 

September 2, 2004.   

[4]  Bifulco, R. and H. Ladd.,  “Race and Charter Schools:  Evidence from North 

Carolina.”  Working Paper, University of Connecticut Department of Public 

Policy, 2005.

[5]  Booker, K., Gilpatric, S., Gronberg, T.J., & Jansen, D.W., “Charter School 

Performance in Texas.”  Private Enterprise Research Center Working Paper, 

Texas A&M University, 2004.

[6]  Buddin. R., & Zimmer, R.W., “A Closer Look at Charter School Student 

Achievement.”  Journal of Policy Analysis and Management, 2005, Vol. 24(2):

351-372.

[7]  Education Commission of States.  “NCLB Choice Requirement Hindered by Lack of 

Options,”  2004, Press Release.  Available at:

http:www.ecs.org/cleringhouse/54/27/5427.htm

[8]  Education Week, Quality Counts, January 1998 

[9]  Evans, W.N., & Schwab, R.M., “Finishing high school and starting college:  Do 

Catholic schools make a difference?”  Quarterly Journal of Economics, 1995, 110 

(4):  941-974. 

[10]  Fiske, E., & Ladd, H., When Schools Compete:  A Cautionary Tale.  Brookings 

Institution Press:  Washington, D.C.  (2000)   

[11]  Finn, C. E., Manno, B. V.,  & Vanourek, G., Charter Schools in Action:  Renewing 
Public Education.  Princeton University Press:  Princeton, NJ.  (2000). 

[12]  Greene, J. P, Forster, G., & Winters, M. A. “Apples to apples:  an evaluation of 

charter schools serving general student populations.”  Manhattan Institute:  

Education Working Paper., 2003, Available at:  <http://www.manhattan-

institute.org/html/ewp_01.htm>;  accessed September 2, 2004. 

[13]  Gronberg, T. J., & Jansen, D. W.,  “Navigating newly chartered waters:  an analysis 

of Texas charter school performance,”  2001, Texas Public Policy Foundation:  San 

Antonio and Austin, TX.  Available at:  <http://www.texaspolicy.com/pdf/2001-

05-17-educ-newly.pdf>; accessed September 2, 2004. 



28

[14]  Hamilton, L., “Assessment as a Learning Tool,” Review of Research in Education, 
2003, 27:  25-68. 

[15]  Hanushek, E. A., Kain, J. F., & Rivkin, S. G. “The impact of charter schools on 

academic achievement.”  2002,  Available at:  

<http://edpro.stanford.edu/eah/papers/charters.aea.jan03.PDF>;  accessed 

September 2, 2004. 

[16]  Heckman, J. J., Sample selection bias as a specification error.  Econometrica  1979, 

47:  153-161. 

[17]  Heckman, J.J., and V.J. Hotz, “Choosing among Alternative Nonexperimental 

Methods for Estimating the Impact of Social Programs:  The Case of Manpower 

Training,” Journal of the American Statistical Association 1989, 84:  862-875. 

[18]  Hendrie, C. “City Mayors Turn to Charter Schools.”  Education Week, 2004, 

Available at:  http://www.edweek.org/ew/articles/2004/10/27/09mayors; accessed 

at October 27, 2004.

[19]  Hess, F.M.  Urban School Reform:  Lessons from San Diego.  Cambridge, MA:  

Harvard Education Press.  (2005) 

[20]  Howell, W.G., and P.E. Petterson., The education gap:  Vouchers and urban 
schools, Washington, D.C.:  Brookings Institution Press.  (2002). 

[21]  Hoxby, C.M.  “A Straightforward Comparison of Charter Schools and Regular 

Public Schools in the United States,” 2004,  available at: 

http://post.eocnomics.harvard.edu/faculty/hoxby/papers/hoxbycharters.pdf..

Accessed January 2005.

[22]  Hoxby, C.M, and J.E. Rockoff. “The Impact of Charter Schools on Student 

Achievement.”  Working Paper.  Harvard University, 2004.   

[23]  Kolderie, T. Creating the Capacity for Change:  How and Why Governors and 
Legislatures Are Opening a New-Schools Sector in Public Education. Education

Week Press.  (2004).

[24]  Lacireno-Paquet, N., Holyoke, T. T., Moser, M., & Henig, J. R. “Creaming versus 

cropping:  charter school enrollment practices in response to market incentives,”  

Educational Evaluation and Policy Analysis, 2002, 24:  145-158. 

[25]  Miron, G., Nelson, C., & Risley, J., Strengthening Pennsylvania’s Charter School 
Reform:  Finding from the Statewide Evaluation and Discussion of Relevant Policy 
Issues.  The Evaluation Center:  Western Michigan University, 2002.  Available at:

<http://www.wmich.edu/evalctr/charter/pa_5year/>;  accessed September 2, 2004. 

[26]  Nathan, J., Charter Schools:  Creating Hope and Opportunity for American 
Education.   Jossey-Bass:  San Francisco, CA.  (1998) 



29

[27]  Nathan, J., “Controversy: charters and choice.”  The American Prospect, 1998, 

9(41).  Available at: http://www.prospect.org/print/V9/41/rothstein-r.html;

accessed September 2, 2004. 

[28]  Neal, D.,  “The effect of Catholic secondary schooling on educational attainment,”  

Journal of Labor Economics 1997, 15:  98-123. 

[29]  Papke, L.E., “Tax Policy and Urban Developments:  Evidence from the Indiana 

Enterprise Zone Program.”  Journal of Public Economics, 1994, Vol. 54:  37-49.

[30]  Rogosa, D., “Student Progress in California Charter Schools, 1999-2002,” Stanford 

University:  Working Paper, June 2003.  Available at:  <http://www-

stat.stanford.edu/~rag/api/charter9902.pdf>;  accessed on September 2, 2004.   

[31]  Sass, T.R.  “Charter Schools and Student Achievement in Florida.”  Working Paper:  

Florida State University, 2005.

[32]  Solmon, L., Paark, K., & Garcia, D., Does charter school attendance improve test 

scores?” The Arizona results.  Goldwater Institute Center for Market Based 

Education:  Phoenix, AZ., 2001, Available at:

<http://www.goldwaterinstitute.org/pdf/materials/111.pdf>; accessed September 

2, 2004. 

[33]  Vanourek, G., State of the Charter Movement 2005:  Trends, Issues, and Indicators
Charter School Leadership Council., 2005,  Available at:

http://www.charterschoolleadershipcouncil.org/pdf/sotm2005.pdf; accessed June 

24, 2005.

[34]  Wells, A. S., Artiles, L., Carnochan, S., Cooper, C. W., Grutzik, C., Holme, J. J., 

Lopez, A., Scott, J., Slayton, J., & Vasudeva, A. “Beyond the rhetoric of charter 

school reform: A study of ten California school districts.”  University of 

California:  Los Angeles, CA.,  (1998). 

[35]  Wooldridge, Jeffrey M., Econometric Analysis of Cross Section and Panel Data, 
MIT Press:  Cambridge, Massachusetts., (2002). 

[36]  Zimmer, R., Buddin, R., Chau, D., Daley, G., Gill, B., Guarino, C., Hamilton, L., 

Krop, C., McCaffrey, D., Sandler, M., Brewer, D., Charter School Operations 
and Performance:  Evidence from California.  RAND Corporation:   Santa 

Monica, CA.  (2003).



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /None
  /AutoFilterColorImages false
  /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
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /None
  /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
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /None
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


