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ABSTRACT—In a longitudinal study of 140 eighth-grade

students, self-discipline measured by self-report, parent

report, teacher report, and monetary choice question-

naires in the fall predicted final grades, school attendance,

standardized achievement-test scores, and selection into a

competitive high school program the following spring. In a

replication with 164 eighth graders, a behavioral delay-of-

gratification task, a questionnaire on study habits, and a

group-administered IQ test were added. Self-discipline

measured in the fall accounted for more than twice as

much variance as IQ in final grades, high school selection,

school attendance, hours spent doing homework, hours

spent watching television (inversely), and the time of day

students began their homework. The effect of self-disci-

pline on final grades held even when controlling for first-

marking-period grades, achievement-test scores, and

measured IQ. These findings suggest a major reason for

students falling short of their intellectual potential: their

failure to exercise self-discipline.

What distinguishes top students from others? Are they simply

smarter? If so, what explains the wide range of performance

among children of equal IQ?

Intellectual strengths (e.g., long-term memory, ability to think

abstractly) and nonintellectual strengths (e.g., motivation, self-

discipline) surely both contribute to a student’s academic per-

formance. Valid measures of IQ have been available since the

early 1900s, making possible serious research into the corre-

lates and consequences of intellectual ability. In contrast,

nonintellectual strengths, including self-discipline, have lagged

behind as objects of empirical investigation. For every article on

academic achievement and self-discipline in the PsycInfo da-

tabase, there are more than 10 articles on academic achieve-

ment and intelligence.

Reliable and stable measures of self-discipline for children

and adolescents exist. However, reported correlations among

different measures are moderate and often inconsistent in mag-

nitude (e.g., White, Moffitt, Caspi, & Bartusch, 1994), suggest-

ing that a valid measure of self-discipline for this age group

requires amultimethod, multisource approach. In this investiga-

tion, we included self-report, parent report, teacher report,

and both hypothetical and behavioral delay-of-gratification

measures.

Studies exploring individual differences in self-discipline

within nonclinical populations are rare and, unlike the current

investigation, have focused on either college students or very

young children. Most notably, Mischel and his colleagues

showed that greater ability to delay gratification measured at age

4 predicted higher academic and social functioning more than a

decade later (H.N. Mischel & Mischel, 1983; W. Mischel,

Shoda, & Peake, 1988; Shoda, Mischel, & Peake, 1990). More

recently, Wolfe and Johnson (1995) found self-discipline to be

the only one among 32 measured personality variables (e.g.,

self-esteem, extraversion, energy level) that predicted college

grade point average (GPA) more robustly than SAT scores did.

Similarly, Hogan and Weiss (1974) found that high self-disci-

pline distinguished Phi Beta Kappa undergraduates from non-

Phi Beta Kappa students of equal intellectual ability. In two

large samples of undergraduates, Tangney, Baumeister, and

Boone (2004) found that self-discipline correlated positively

with self-reported grades, as well as a broad array of personal

and interpersonal strengths.

In the current investigation, we used a multimethod, multi-

source approach and a longitudinal, prospective design to test

three hypotheses:

� Self-discipline measured in the fall will predict academic

performance the following spring. Specifically, compared
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with their less impulsive counterparts, highly self-disciplined

students will earn higher final GPAs and achievement-test

scores, come to school more often, watch less television, start

their homework earlier, and more likely gain admission to a

competitive high school program.

� Self-discipline measured in the fall will account for more

variance in academic-performance outcomes than will IQ

measured in the fall.

� Self-discipline measured in the fall will predict final GPA,

controlling for IQ and first-marking-period GPA.

Our investigation proceeded in two stages. For Study 1, we re-

cruited eighth graders and measured self-discipline and aca-

demic performance in the fall and spring. In Study 2, we repli-

cated this study, adding a behavioral delay-of-gratification task

of our own design, a group-administered IQ test, and a ques-

tionnaire about study and lifestyle habits.

METHOD

Research Participants

The participants were two consecutive cohorts of eighth-grade

students recruited from a socioeconomically and ethnically di-

verse magnet public school in a city in the Northeast. Fifth-

grade students are admitted to this school on the basis of their

grades and standardized test scores. At the end of the eighth

grade, roughly 70% of these students are selected for a more

competitive high school program.

In Study 1, 71% of the school’s 198 eighth-grade students (N

5 140) elected to participate. In mid-November 2002, when the

self-discipline measures were administered, the mean age of

the participants was 13.4 years (SD 5 0.37). Fifty-five percent

of the participants were Caucasian, 32.1% were Black, 8.6%

were Asian, 3.6%were Latino, and 0.7%were American Indian.

Fifty-six percent of the participants were female.

In Study 2, 83% of the students (N 5 164) elected to par-

ticipate. In mid-October 2003, when the self-discipline meas-

ures were administered, the mean age of the participants was

13.8 years (SD 5 0.51). Fifty-two percent of the participants

were Caucasian, 31.1% were Black, 12.2% were Asian, 4.3%

were Latino, and 0.6%were American Indian. Fifty-four percent

of the participants were female.

Procedure

With the intent of creating a composite self-discipline score for

each participant, we recorded questionnaire data from students,

parents, and teachers, as well as delay-of-gratification data, in

the fall of 2002 for Study 1. We collected the same data and,

additionally, administered an IQ test in the fall of 2003 for Study

2. Academic-performance data for each study were recorded

approximately 7 months following the collection of the self-

discipline data. With the exception of the parent and teacher

questionnaires used in Study 2, we confirmed 7-month test-re-

test reliability for all self-discipline measures by administering

them again in the spring.

Measures for Study 1

We employed two widely used self-report measures of self-dis-

cipline. The Eysenck I.6 Junior Impulsiveness Subscale (EJI;

Eysenck, Easting, & Pearson, 1984) was designed exclusively

for children and includes 23 yes/no questions about doing and

saying things impulsively. The Brief Self-Control Scale (BSCS;

Tangney et al., 2004) is a 13-item questionnaire that is face valid

for adolescents but has previously been used only with adult

subjects to measure self-regulatory behavior in four domains:

thoughts, emotions, impulses, and performance.

Simultaneously, we asked parents and teachers to complete

the Self-Control Rating Scale (SCRS; Kendall & Wilcox, 1979).

This 33-item questionnaire asks the rater to assess the child

using a scale from 1 to 7, where 4 represents ‘‘the average child,’’

7 represents ‘‘maximally impulsive,’’ and 1 represents ‘‘max-

imally self-controlled.’’ Items tap the ability to inhibit behavior,

follow rules, and control impulsive reactions. To avoid con-

founding teachers’ ratings and teacher-determined grades, we

asked students’ homeroom advisors rather than subject teachers

to complete the questionnaires. To accommodate different in-

terpretations of ‘‘average child,’’ we standardized each teacher’s

scores about his or her own mean prior to all statistical analyses.

To assess the ability to delay gratification, we used the Kirby

Delay-DiscountingRateMonetary Choice Questionnaire (Kirby,

Petry, & Bickel, 1999). This questionnaire, originally designed

for adults but face valid for adolescents, contains 27 questions.

Each question asks the respondent to choose either a smaller,

immediate reward or a larger, delayed reward. From these re-

sponses, we calculated a discounting rate (k), a parameter that

reflects the degree to which future rewards are diminished in

value as a function of the delay that must be endured to receive

them. As a measure of internal reliability, a consistency value

was calculated for each subject as the proportion of responses

that were consistent with that subject’s k value. To normalize the

distribution of scores, we used a natural-log transformation of

k for all statistical analyses.

We recorded data for a variety of academic-performance

variables from school records. These variables included report-

card grades, TerraNova Second Edition Achievement Test

Normal Curve Equivalent (NCE) scores from April 2003, at-

tendance, and selection into the school’s high school program, a

decision made by a committee of eighth-grade teachers and

administrators on the basis of the student’s likelihood of success

in that more rigorous academic program.

Measures for Study 2

For self-reported self-discipline, we again used the EJI and

BSCS. However, because several teachers and parents in Study

1 had complained that the format of the SCRS questionnaire

confused them, we omitted it from Study 2. Instead, we adapted
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the Brief Self-Control Scale for parents and teachers with per-

mission of the authors (R.F. Baumeister, personal communica-

tion, July 1, 2003).

In addition to the Kirby Monetary Choice Questionnaire,

which taps the ability to delay hypothetical gratification, we

included a behavioral measure of the same ability. In a task we

designed and called the Delay Choice Task, we gave each par-

ticipant an envelope that held a $1 bill. We then asked the

student to either take the dollar at that moment or return it to us

in exchange for $2 dollars a week later, coding the choice to take

the dollar immediately as ‘‘0’’ and the choice to wait as ‘‘1.’’ We

administered the same task again in the spring of 2004 to assess

7-month test-retest reliability.

We also added a measure of intelligence: the Otis-Lennon

School Ability Test Seventh Edition (OLSAT7) Level G. This 40-

min group-administered intelligence test measures verbal,

quantitative, and figural reasoning skills most important to ac-

ademic learning. The OLSAT7 School Ability Index (SAI) is a

standard score normalized according to the student’s age in

months, with a mean of 100 and a standard deviation of 16. SAIs

were converted to percentile ranks, which show standing rela-

tive to students of the same age, and then finally to NCE scores

for use in all parametric statistical analyses.

We recorded the same academic-performance variables as in

Study 1. In addition, we asked students in spring 2004 to answer

questions about their study and lifestyle habits (e.g., ‘‘What time

do you usually start your homework?’’).

RESULTS

Highly self-disciplined adolescents outperformed their more im-

pulsive peers on every academic-performance variable, includ-

ing report-card grades, standardized achievement-test scores,

admission to a competitive high school, and attendance. Self-

disciplinemeasured in the fall predictedmore variance in each of

these outcomes than did IQ, and unlike IQ, self-discipline pre-

dicted gains in academic performance over the school year.

Reliability and Validity of the Self-Discipline Measures

The measures of self-discipline demonstrated satisfactory in-

ternal reliability and 7-month test-retest stability. Summary

statistics are given in Table 1.

Intercorrelations (rs) between single measures of self-disci-

pline in Study 1 ranged from .12 to .66, with an average of .31.

Intercorrelations between single measures of self-discipline in

Study 2 ranged from .06 to .73, with an average of .32. To in-

crease validity and reduce multicollinearity, we created com-

posite measures of self-discipline. Scores for some variables

were recoded so that for all variables, the larger the score, the

higher the level of measured self-discipline. First, we created a

composite self-reported self-discipline score for each student as

the mean of standardized scores for the EJI and BSCS. Next, we

standardized this score and averaged it with standardized scores

for the teacher, parent, and delay-of-gratification measures. We

calculated the internal reliability of these linear combinations

using a formula specific to linear combinations of standardized

scores (Nunnally, 1978). The reliability (r) of the composite self-

discipline score was .96 for Study 1 and .90 for Study 2. We give

correlations between single measures of self-discipline and the

composite measure in Table 1. Composite self-discipline in

Study 2 did not correlate significantly with IQ (r5 .13, p5 .10).

Self-Discipline Predicts Academic Performance More

Robustly Than IQ Does

As shown in Table 2, compared with their more impulsive peers,

highly self-disciplined eighth graders earned higher GPAs and

achievement-test scores, were more likely to gain admission to a

selective high school, had fewer school absences, spent more

time on their homework, watched less television, and started

their homework earlier in the day. Most correlations between

self-discipline and academic-performance variables ranged

from medium to large in effect size (Cohen, 1992), and all were

statistically significant. In contrast, correlations between IQ and

academic-performance variables were at most medium in mag-

nitude, and only half were statistically significant in the

predicted direction. For example, in Study 2, the correlation

between self-discipline and final GPA (r 5 .67) was twice the

size of the correlation between IQ and final GPA (r 5 .32). A

comparison of these correlation coefficients following the ap-

proach of Meng, Rosenthal, and Rubin (1992) showed that self-

discipline predicted six of eight academic-performance varia-

bles significantly better than did IQ (see Table 2).

When IQ and self-discipline were entered simultaneously in a

multiple regression analysis, self-discipline accounted for more

than twice as much variance in final GPA (b5 .65, p< .001) as

IQ did (b 5 .25, p < .001). These findings are consistent with

Figure 1, which shows that final GPA varied more steeply as a

function of self-discipline than as a function of IQ.

Self-Discipline and Changes in GPA Over the School Year

To test the effect of self-discipline on grades controlling for past

academic achievement in Study 1, we conducted a simultaneous

multiple regression analysis with final GPA as the dependent

variable and first-marking-period GPA and self-discipline

measured in the fall as predictors. The overall regression was

significant, R2 5 .85, F(2, 135) 5 386.73, p < .001. Self-dis-

cipline predicted final GPA, controlling for first-marking-period

GPA (b 5 .10, p 5 .02; see Table 3).

In Study 2, we tested the effect of self-discipline on grades

controlling for both past academic achievement and IQ.We con-

ducted a simultaneous multiple regression analysis with final

GPA as the dependent variable and first-marking-period GPA,

April achievement-test scores, self-discipline measured in the

fall, and IQ as predictor variables. The overall regression was

significant, R2 5 .90, F(3, 151) 5 451.49, p < .001. Self-dis-
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cipline predicted final GPA, even when controlling for IQ and

first-marking-period GPA (b 5 .08, p 5 .02; see Table 3).

DISCUSSION

We found that self-discipline predicted academic performance

more robustly than did IQ. Self-discipline also predicted which

students would improve their grades over the course of the

school year, whereas IQ did not.

The multimethod, multisource approach to measuring self-

discipline employed in this study provided a sounder measure of

trait self-discipline than used in most prior studies of this age

group. There was high test-retest stability for the measures; the

ratings of parents, teachers, and students concurred (average r

5 .41 in Study 1 and .47 in Study 2); preferences for deferred

rather than immediate hypothetical monetary rewards corre-

lated positively with these personality measures (average r 5

.12 in Study 1 and .33 in Study 2); and preference for deferred

rather than immediate real monetary awards correlated posi-

tively with all other types of self-discipline measures (average

r5 .14 in Study 2). Thus, adolescents reliably differed in their

ability to choose successfully between conflicting desires and

impulses, and when we measured self-discipline by a composite

measure rather than by a single measure, we found that self-

discipline substantially influenced academic performance.

When it comes to predicting student achievement, does self-

discipline outdo IQ? In Study 2, we found that correlation co-

efficients between self-discipline and most achievement indi-

cators were significantly higher than and at least twice the size of

correlations between IQ and the same outcomes. Also, the

standardized regression coefficient of self-discipline was more

than twice that of IQ in a simultaneous multiple regression

TABLE 1

Summary Statistics for the Self-Discipline Measures

Measure
Observed
range

Internal
reliability

Test-retest
stability Mean SD

r with composite
self-discipline

Brief Self-Control

Scale (1–5)

Study 1 1–5 .83 .75 3.10 0.74 .66

Study 2 1–5 .86 .76 3.26 0.73 .68

Eysenck I.6 Junior

Impulsiveness Subscalen (0–23)

Study 1 1–22 .80 .58 11.48 4.71 .56

Study 2 1–22 .83 — 11.06 5.02 .66

Self-Control Rating

Scale–parentn (33–231)

Study 1 42–179 .96 .76 89.55 30.57 .74

Study 2 — — — — — —

Self-Control Rating

Scale–teachern (33–231)

Study 1 33–210 .99 .83 80.21 43.35 .78

Study 2 — — — — — —

Kirby Monetary Choice

Questionnairen (.0002–.2485)

Study 1 .0004–.2485 .98 .60 .03 0.05 .57

Study 2 .0002–.2485 .98 — .02 0.04 .67

Brief Self-Control

Scale–parent (1–5)

Study 1 — — — — — —

Study 2 1–5 .91 — 3.91 0.75 .71

Brief Self-Control

Scale–teacher (1–5)

Study 1 — — — — — —

Study 2 1–5 .97 — 4.12 0.99 .71

Delay Choice

Task (0–1)

Study 1 — — — — — —

Study 2 0–1 Not applicable .41 .82 0.39 .51

Note.We report scores in a manner consistent with the originally published scoring protocols; asterisks indicate those measures for which higher
scores indicate lower self-discipline. For correlations with the composite measure of self-discipline, these scores were recoded such that higher
scores indicate higher self-discipline.
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predicting final GPA. These results suggest that, indeed, self-

discipline has a bigger effect on academic performance than

does intellectual talent.

We see three possible objections to this conclusion. First, it

can be argued that self-discipline in this study was measured

with greater reliability than IQ, and that this alone accounts for

its higher correlation with GPA. However, an argument against

this hypothesis is the accuracy and precision of the Otis-Lennon

test. This widely used measure has a Kuder-Richardson internal

reliability coefficient of .9 and a standard error of measurement

of 5.7 SAI units on a scale from 0 to 160 (Otis & Lennon, 1997).

Moreover, correlations (rs) between the single self-discipline

measures and final GPA ranged from .33 to .57, whereas the

correlation between IQ and final GPA was only .32.

A second objection to the claim that discipline outdoes talent

in predicting academic performance is that in the studied pop-

ulation, there was restriction of range for IQ, but not for self-

discipline. Indeed, whereas the standard deviation for the Otis-

Lennon is 16 for a normative population, in the current study of

magnet-school students, the standard deviation for the Otis-

Lennon was just under 10. In contrast, for the only self-disci-

pline measure for which normative data for the same age group

are available—the EJI—the variance in the present study was

typical of a normative population. According to classical test

theory (Lord & Novick, 1968), the unattenuated population

correlation (r) between IQ and final GPA in the current study is

estimated as .49, still smaller than the observed correlation

between self-discipline and GPA (r 5 .67). Moreover, the fact

that students from this school were admitted on the basis of their

TABLE 3

Summary of Simultaneous Multiple Regression for Variables

Predicting FinalGradePoint Average (GPA) in Study 1 (N5 137)

and in Study 2 (N 5 154)

Variable B SE B b

Study 1

First-marking-period GPA 0.96 0.04 .87nnn

Self-discipline 0.95 0.39 .10n

Study 2

IQ 0.01 0.01 .01

First-marking-period GPA 0.84 0.04 .89nnn

Self-discipline 0.76 0.33 .08n

np < .05. nnnp < .001.

TABLE 2

Intercorrelations Between Academic-Performance Indicators and Composite Self-Discipline Score and IQ

Academic-performance
variable

Study 1 (N 5 140) Study 2 (N 5 164)
Two-tailed p of difference

between the IQ and
self-discipline correlationsSelf-discipline Self-discipline IQ

First-marking-period GPA .52nnn .66nnn .34nnn <.001

Final GPA .55nnn .67nnn .32nnn <.001

Spring achievement test .29nn .43nnn .36nnn n.s.

Selection to high school .42nnn .56nnn .26nn <.001

School absences �.17n �.26nn �.07 .06

Homework hours — .35nnn �.09 <.001

Television hours — �.33nnn �.06 .01

Time of day homework is begun — �.26nn .18n <.001

Note. GPA 5 grade point average.
np < .05. nnp < .01. nnnp < .001.

Fig. 1. Final grade point average (GPA) as a function of ranked quintiles
of IQ and self-discipline in Study 2.
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past academic success and the finding that academic success

and self-discipline were highly correlated suggest that there was

likely some restriction on range for self-discipline, as well as for

IQ. To address this limitation, we plan to replicate these studies

with more heterogeneous populations of adolescents.

Finally, the claim that discipline influences achievement

more than talent does is weakened if one puts more stock in

standardized achievement-test scores than in report-card

grades: In Study 2, the correlation between self-discipline and

achievement-test scores (r 5 .43) was nonsignificantly higher

than that between IQ and achievement-test scores (r 5 .36).

However, we believe that insofar as GPA reflects performance on

hundreds of exams, papers, class discussions, and home-

work assignments assessed by multiple teachers over the course

of a school year, GPA is a more valid indicator of academic

achievement than a standardized test that samples a student’s

knowledge and skills over the course of a few hours. We also

suspect that some of the common variance between IQ and

achievement-test scores is due to shared method variance. It

may be that independently of what they know or can do, some

students excel at both kinds of multiple-choice tests taken under

strict time limits.

Underachievement among American youth is often blamed on

inadequate teachers, boring textbooks, and large class sizes. We

suggest another reason for students falling short of their intel-

lectual potential: their failure to exercise self-discipline. As

McClure (1986) has speculated, ‘‘Our society’s emphasis on in-

stant gratification may mean that young students are unable to

delay gratification long enough to achieve academic competence’’

(p. 20). We believe that many of America’s children have trouble

making choices that require them to sacrifice short-term pleasure

for long-term gain, and that programs that build self-discipline

may be the royal road to building academic achievement.

Acknowledgments—This research was supported by a Na-

tional Science Foundation Graduate Fellowship and by National

Institute of Mental Health Grants MH-52270 and MH-63430

(both to M.E.P.S.). For helpful comments on this manuscript, we

thank Dianne Chambless, Sara Jaffee, Christopher Peterson,

John Sabini, and Joseph Strayhorn. For assistance in gathering

and processing data, we gratefully acknowledge the efforts of

Alan Carniol, Daphnee Jean-Francois, Derek Freres, Kelly Li,

Alex McCauley, and Jennifer Yu.

REFERENCES

Cohen, J. (1992). A power primer. Psychological Bulletin, 112, 155–
159.

Eysenck, S.B., Easting, G., & Pearson, P. (1984). Age norms for im-

pulsiveness, venturesomeness and empathy in children. Person-
ality and Individual Differences, 5, 315–321.

Hogan, R., & Weiss, D.S. (1974). Personality correlates of superior

academic achievement. Journal of Counseling Psychology, 21,
144–149.

Kendall, P.C., & Wilcox, L.E. (1979). Self-control in children: Devel-

opment of a rating scale. Journal of Consulting and Clinical
Psychology, 47, 1020–1029.

Kirby, K.N., Petry, N.M., & Bickel, W.K. (1999). Heroin addicts have

higher discount rates for delayed rewards than non-drug-using

controls. Journal of Experimental Psychology: General, 128, 78–
87.

Lord, F.M., & Novick, M.R. (1968). Statistical theories of mental test
scores. Reading, MA: Addison-Wesley.

McClure, R.F. (1986). Self control and achievement motivation in

young and old subjects.Psychology: A Journal of HumanBehavior,
23(1), 20–22.

Meng, X.-L., Rosenthal, R., & Rubin, D.B. (1992). Comparing corre-

lated correlation coefficients. Psychological Bulletin, 111, 172–
175.

Mischel, H.N., & Mischel, W. (1983). The development of children’s

knowledge of self-control strategies. Child Development, 54, 603–
619.

Mischel, W., Shoda, Y., & Peake, P.K. (1988). The nature of adolescent

competencies predicted by preschool delay of gratification. Jour-
nal of Personality and Social Psychology, 54, 687–696.

Nunnally, J. (1978). Psychometric theory. New York: McGraw-Hill.

Otis, A.S., & Lennon, R.T. (1997). Otis-Lennon School Ability Test
(OLSAT) technical manual. San Antonio, TX: Harcourt Brace

Educational Measurement.

Shoda, Y., Mischel, W., & Peake, P.K. (1990). Predicting adolescent

cognitive and self-regulatory competencies from preschool delay

of gratification: Identifying diagnostic conditions. Developmental
Psychology, 26, 978–986.

Tangney, J.P., Baumeister, R.F., & Boone, A.L. (2004). High self-control

predicts good adjustment, less pathology, better grades, and in-

terpersonal success. Journal of Personality, 72, 271–322.
White, J.L., Moffitt, T.E., Caspi, A., & Bartusch, D.J. (1994). Measuring

impulsivity and examining its relationship to delinquency. Jour-
nal of Abnormal Psychology, 103, 192–205.

Wolfe, R.N., & Johnson, S.D. (1995). Personality as a predictor of

college performance. Educational and Psychological Measure-
ment, 55, 177–185.

(RECEIVED 10/20/04; REVISION ACCEPTED 12/01/04;
FINAL MATERIALS RECEIVED 12/21/04)

944 Volume 16—Number 12

Self-Discipline Predicts Academic Achievement



<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /Average
  /MonoImageResolution 300
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /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.)
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




