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Abstract
Students’ achievement may confirm their teachers’ expectations because: 1) teachers create self-fulfilling
prophecies, 2) teachers create perceptual biases, or 3) teachers accurately predict, without influencing,
student performance. Ethnicity may play a role as a moderator and as a source of teachers” expectations.
Several questions were examined: 1) To what extent do teachers use ethnicity as a basis for their
expectations; 2) how much of the perceived differences for African-American and White students reflects
bias; and, 3) are influences of teacher expectations on student achievement stronger among African-
American students or White students. Longitudinal data obtained from 127 teachers and 1664 students in
sixth-grade math classes was used to investigate these questions. Results showed that teachers’
expectations were slightly biased in favor of African-American students. In addition, seli-fulfilling
prophecies were much stronger among the African-American studenis than among the White students.
Among White students, teachers’ expectations predict achievement more because they are accurate than
because they caused the students’ performance. Teachers’ expectations are less accurate for African-

American students, however, than for White students.
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Introduction

The term "self-fulfilling prophecy” describes the process by which a perceiver’s initially erroneous
beliefs or expectations about a target person create reality by influencing the behavior of the target
{Merton, 1948). The primary context for investigating self-fulfilling prophecies has been the expectations
teachers form for their students (Miller & Turnbull, 1986). Self-fulfilling prophecies may cause some
students to perform lower or higher than they would otherwise have performed. Because expectations are
presumed to include stereotypes, self-fulfilling prophecies and other biases may create new differences, or
widen existing differences, between groups such as African-Americans and Whites, females and males, and
lower-class people and upper-class people.

Self-fulfilling prophecies have often been pinpointed as being major perpetuators of social injustices
such as educational and occupational inequality (Fiske & Taylor, 1991; Murray & Jackson, 1982/83; Rist,
1970; Snyder, 1984). However, the research often cited as supporting these claims rarely provides
evidence of strong naturally-occurring self-fulfilling prophecies {see reviews by jussim, 1990, 1991, in
press). As a result, the purportedly overwhelming power of teacher expectations to influence behavior has
been called into question, particularly by those in educational research (Brophy, 1983; Wineburg, 1987).

This study will investigate the role of students’ ethnicity as a source and a moderator of teachers’
expectations. Several questions will be examined: 1) To what extent do teachers use ethnicity as a basis
for their expectations; 2) how much of the perceived differences for African-American and White students
reflects bias; and, 3) are influences of teacher expectations on student achievement stronger among
African-American students or White students.

Stereofypo-bused Expochandes

Stereotypes are considered to be an important factor in the formation of expectancies about groups as

a whole, and also about individual group members (Darley & Fazio, 1980; Hamilton, Sherman, & Ruvolo,

1990; Miller & Turnbull, 1986; Jussim, Coleman, & Lerch, 1987; Fleming, jussim, Kohberger, & Coleman,
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1992). Teachers may integrate stereotypic beliefs about a group into their expectations for students who
are members of that group, resulting in different expectations for different groups of students. Additionally,
different groups of students may be more or less susceptible to expectancies, thereby resulting in greater or
lesser behavioral influence among the members of one group as compared to the members of another
group.

Differences in the strength of expectancies among groups of students may not be apparent in the
existing teacher expectation literature because reported effects represent an average effect size across all
students in the studied groups. However, there may be conditions under which the effect size for a group
| may be larger or smaller than the average (Jussim, 1990). Characteristics of the target (i.e., goals, age), of
the situation (i.e., school tracking), and of the perceiver (i.e., motivation, rigidity, prejudice} may change
the effect of the expectancy for different groups.

The focus in self-fulfilling prophecy research has been on dyadic interactions. Stereotypes, however,
are by definition expectations about a group. In a dyadic encounter, perceivers can draw only on two
sources of information about the target: their stereotypes about the group to which the target belongs,
and any specific individuating information about the target. Brigham (1971) has reported considerable
incongruities between subjects’ stereotypes of a group and their descriptions of individual group members.
Other studies (Locksley, Borgida, Brekke, & Hepburn, 1980; Locksley, Hepburn, & Ortiz, 1982) have
supported this inconsistency, and have suggested that information about the target’s background
characteristics "is sufficient to swamp the effects of social category information” (Locksley, et al., 1980, p.
830). Still further research has suggested, however, that stereotypes do have some influence on judgment
(Jussim, et al., 1987; Krueger & Rothbart, 1988). While individuating information may be the most
diagnostic, stereotypes interact with this information and influence judgments. This study examines how
ethnicity affects teacher expectations, after considering the impact of individuating background

information.
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Tho Strength of Teadcher Expediaiion Effects

Most researchers agree that teachers’ expectations about their students, which develop eatly in the
year (Brophy, 1983; Brophy & Good, 1974; jussim, 1986; West & Anderson, 1976), correlate highly with
the students’ later achievement (Brophy & Good, 1974; Jussim, 1986, 1989; Crano & Mellon, 1978;
Williams, 1976). However, the source of this correspondence between teachers’ expectations and
students” behavior has been a major point of contention with social and educational psychology.
According to the strong social constructivist perspective (see Jussim, 1991, for a review}, the main source of
this relationship is that teachers develop erroneous expectations and then, through self-fulfilling prophecies
and perceptual biases, cause the students’ performance level to conform to the teachers’ beliefs. A second
possibility, however, is that teachers are able to accurately assess a student’s abilities and, therefore, validly
predict the student’s future achievement without influencing it.

Jussim (1989, 1991) has proposed a compromise between the social constructivist and educational
viewpoints, delineating three possible explanations for the relationship between expectancies and behavior.
The students’ behavioral confirmation of the teachers” expectancies may result from self-fulfilling
prophecies or perceptual biases (as the social constructivist view claims), but simple predictive accuracy is
another possible source, and may be a serious limit to the self-fulfilling and biasing effects.

Determining the effect of accuracy versus the effects of self-fulfilling prophecies and perceptual biases
is difficult using the correlational methods employed by most researchers in this area. The generally high
correlations between teacher expectations and student performance studies could represent self-fulfilling
prophecies and perceptual biases, or accuracy, or a combination of both. Fortunately, a method for
distinguishing between accuracy, self-fuffilling prophecies, and perceptual biases in naturalistic research has

been recently developed.
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Heontifying Three Sources of Expediancy Confirmation Undor Naturalistic Conditions

If three conditions are met we may distinguish between self-fulfilling prophecies and accuracy when
using correlational data: 1) the teachers’ expectations must be positively correlated with their students’
achievement; 2) this relationship may not include predictive accuracy without influence; and 3) the
students” achievement cannot be judged by the teachers (Jussim, 1989).

Perceptual biases occur when the perceiver interprets the target’s behavior to be consistent with the
expectancy despite the target’s actual actions (Snyder, Tanke, & Berscheid, 1977; Darley & Fazio, 1980;
Darley & Gross, 1983). Regardless of whether teachers’ actually influence the future achievement of
students, the teachers may "see what they want to" and interpret the students’ behavior as conforming to
expectations, even if that is objectively not true. Perceptual biases may be identified if certain conditions
are met: 1) teachers’ expectations should be more strongly correlated with their own judgments (i.e., final
marks) than with other assessments of students’ achievement (i.e., standardized tests); and 2) the
correlation may not represent the teachers’ ability to accurately predict in-class performance better than
performance on an independent measure.

Accuracy, in which the perceiver successfully predicts the target’s behavior without influencing it, has
two separate aspects. The first aspect is the validity of the bases of the teachers’ expectations. Strong
correlations between valid information (i.e., previous final marks, test scores, and motivation) and teacher
expectations would indicate accuracy. The second aspect is predictive accuracy, the extent to which the
teachers’ expectations predict students’” achievement without causing it. This would be demonstrated if
controlling for the valid bases of teacher expectations led to a substantial decrease in the extent to which
teacher expectations predict student achievement.

After re-interpreting the empirical research concerning teacher expectations, Jussim {1991) found more
evidence for accuracy than for self-fulfilling prophecies or perceptual biases. This suggests that a much

weaker form of the social constructivist perspective would be much more consistent with the data. Further
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research on naturally-occurring teacher expectations has supported this conclusion (Jussim, 1989; jussim &

Eccles, 1992).

Hypotheses & Modols

Previous studies have found teachers’ expectations to be largely based on valid information; however,
some biases have been found, particularly gender biases {Jussim & Eccles, 1992). The first stage of analysis
will investigate the presence of ethnic bias, by assessing the extent to which teachers use ethnicity as a
basis for forming their expectations. By controlling for the influences of students” previous achievement,
motivation, and gender, we will be able to determine, to a large degree, how much of the ethnicity-
expectancy relationship indicates bias. Accuracy (path B in Figure 1) will be demonstrated if students’ past
achievement and motivation predict teacher expectations. Ethnic bias (path C in Figure 1) will be indicated

by a significant path between ethnicity and the teacher expectation variables.

Place Figure 1 about

here

Evidence for self-fulfilling prophecies will be.found if teachers’ expectations predict students” objective
future achievement, even after controlling for past achievement and motivation. We hypothesize a
significant relationship between teacher expectations and an objective measure of students’ future
achievement. In contrast with self-fulfilling prophecies, perceptual biases will be found only if teachers’
expectations predict their own judgments of student achievemen;: (i.e., final marks} better than they predict
independent judgments of achievement (i.e., standardized tests). Predictive accuracy will be found if
teachers’ expectations predict student achievement at least partially because they are based on valid
predictors of achievement, which would be demonstrated if the refationship between teachers’
expectations and student achievement is considerably decreased when we control for the valid predictors
of achievement. In addition, we will examine whether the magnitude of these effects differs between

African-American and White students.
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Method
Sample

The sample on which all analyses were conducted was obtained through the Michigan Study of
Adolescents’ Life Transitions (Eccles, 1988). The entire sample included 127 teachers and 3114 students
in 12 school districts, including 55 schools. Analyses required that students attend the same district for
5th, 6th, and 7th grades, and only African-American and White students were included; thus, 1664
students were included in the analyses.

Approximately 52% of the 1664 students were male, and 48% female. 1588 (95.4%) of the students
were White, and only 76 (4.6%) of the students were African-American. Almost three-quarters (54) of the
African-American students were concentrated in a single district, and that district was composed of all
African-American students.

Questionnaires

The students were evaluated by their teachers early in the school year (most often in early October).
Teachers assessed each students’ talent, effort, and performance in math; these are the three teacher
expectation Vériabies to be used in the analyses. The students also completed questionnaires indicating
their self-concept of ability in math, their self-reported effort in math, the time they spend on math
homework, and the value they place in math; these questionnaires are the student motivation variables to
be used in the study. The reliability and validity of these measures has been shown to be satisfactory (see
Eccles, Adler, & Meece, 1984; Jussim, 1989; Parsons, 1980).

Measures of Student Adiievement

Two measures of past achievement were used: final marks in fifth grade math classes, and scores on
the math section of standardized tests taken in late fifth grade or early sixth grade. Percentile ranks were
used to translate different standardized tests onto the same scale.

Two measures of final achievement were also used: final marks in sixth grade math classes, and scores
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on the math section of the Michigan Educational Assessment Program (MEAP), a standardized test given in

October to alt Michigan seventh grade students. An overview of all measures is given in Table 1.

Place Table I about here

Results & Discussion

Deta Analylic Approadh

This study employed path analytic techniques as the primary method of statistical analysis. All -of the
analyses in this study assessed the strength of the paths between variables by using multiple regression
techniques. A path indicates the strength of the relationship between two variables after controlling for all
other variables in the model. Path coefficients will be reported in standardized form, and therefore
represent changes in standard deviations, not in raw units. Because this study used regression techniques
to assess naturalistic data, all paths will be phrased as one variable "predicting” rather than "causing' other
variables.
Overview of the Study

This study addressed how student ethnicity (African-American or White) affects the relationship
between teacher expectations and student achievement. The data will be presented in two stages. In the
first stage, a model of the bases of teachers’ expectations was investigated, with particular interest placed
on the extent 1o which ethnicity was used as a basis for teacher expectations and how much of that
ethnicity-expectation relationship was bias. The second stage asessed a model of the predictors of
students’ future achievement. First, a model of the interaction of ethnicity and teacher expectations
predicting future achievement was assessed (a significant finding indicating that teacher expectations differ
between African-Americans and Whites). Then a model of the predictive power of all variables was
assessed. This model was assessed twice, separately for African-American students and for White students,

and the two models were compared.

Presented at the 101st Annual Convention of the American psycbofog’l}:a.z Association, August 20-24, 1993,
Toranto, (anada.



i¢ Hemb:g’, Jussz'zn, & Eecles

Siage I: Bases of Teadhers' Expociations

| The first stage of the analyses investigated the bases of teachers’ perceptions of the students, including
the students’ gender, previous achievement (both final marks and standardized test scores), and motivation,
as well as ethnicity of the student. The Stage | model (depicted in Figure 2) allowed for all of the student
background variables to predict the three teacher perception variables, and also assumed that teacher
perceptions of performance predict teacher perceptions of talent and effort. Teachérs’ ethnic biases were
assessed by computing the path coefficient for the relationship between ethnicity and teachers’ perceptions

of the students, after controlling for all other variables in the model.

Jace Figure 2 about

here

As a result of the large sample used in this study, many trivially small path coefficients were found to
be statistically significant. Therefore, only those paths with a standardized coefficient of at least .04 will be
considered significant in reporting the results for Stage 1. All of the results from Stage 1 are presented in

Figure 3.

Place Figure 3 about

bere

Performance. Teachers’ perceptions of student performance were based largely upon valid
background information, including: previous standardized test score {§ = .363), final marks in fifth grade
(8 = .228,), self-concept of math ability (8 = .209), self-reported time spent on homework (8 = -.062).
Students’ gender was also found to be significant (3 = -.084). These path coefficients reveal that teachers
accurately base much of their expectations on students’ performance and motivation. Teachers also
expected slightly better performance from girls. However, the more time students spent on homework,

the more poorly teachers perceived them to be performing.
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The analyses also found that teachers perceived African-American students as performing slightly better
than the White students in sixth grade math classes. (8 = -.048). Although this may seem to be a
surprising finding, it is understandable when considering that the school districts are largely segregated by
ethnicity, and the same teachers do not evaluate both African-American and White students. Thus, this
significant coefficient may be reflecting differences in teachers’ expectations at the district level, rather than
differences in teachers’ evaluations of individual African-American and White students. Because of the
segregated districts, most teachers evaluated either African-American students or White students, but rarely
both African-American students and White students.

Students’ self-perceived effort in math, and the extrinsic and intrinsic value placed on math were not
significant predictors of teachers’ perceptions of performance (§ = .030, .031, and .011, respectively).

Effort. The teachers’ perceptions of student effort was also largely based on valid background
information — in this case, however, the teachers’ own perceptions of student performance were the
strongest predictors (8 = .636), followed by self-reported effort (8 = .077), final marks in fifth grade (8 =
.069), and intrinsic value of math (8 = .044); student gender was also significant (8 = -.100). Previous
standardized test scores, time spent on homework, extrinsic value of math, and self-concept of math ability
did not significantly predict perceptions of effort (8 = .030, .005, -.002, -.013, respectively).

Students’ ethnicity was again found to be a significant predictor (3 = -.057), showing expectations for
the African-American students to invest more effort in math class than the White students. However, this
finding probably reflects differences between the predominantly African-American district and the
predominantly White districts, rather than individual teachers’ evaluating the African-American students
more favorably than the White students.

Talent. The best predictors of teachers’ perceptions of talent was background information: teachers’
perceptions of performance (§ = .608), previous standardized test scores {8 = .218), final marks in fifth

grade (8§ = .070), self-concept of math ability (8 = .042), and self-reported effort in math (8 = .041) were
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the significant predictors; students” gender was significant as well {8 = .072). Time spent on math
.homework, and extrinsic and intrinsic math value were not significant (§ = -.016, .009, -.006,
respectively).

The difference in the teachers’ perceptions between African-American students and White students
was most clearly demonstrated in the teachers’ perceptions of math talent. A small ethnic bias in
expectations for talent was again found, also favoring African-American students over White students (§ =
-.080).

Teachers were found to rely largely on valid background information to form their expectations.
Ethnicity of the student, however, was a significant, though small, basis for teachers” perceptions of
performance, effort, and talent. In each case, teachers expected African-American students to do better
than White students. This finding, however, may be due to the fact that almost all of the African-American

students were in a single school district, and therefore the teachers did not often have both African-

American students and White students in the same class. The slight bias towards African-American
students found in this stage of analysis may be simply the result of teachers in the mostly-African-American
district tending to rate their students higher than teachers in the mostly-White districts, without any actual
comparison of African-American and White students.
Stage Hl: Influences of Teadiors' Expodulions on Student Adiievement

Stage 11 examined how teachers’ expectations differentially influence the future achievement of African-
American and White students. The first model (presented in Figure 4) included main effects for the three
teacher perception variables and ethnicity, teacher perception by ethnicity interactions, previous
standardized test scores, fifth grade final marks, self-concept of math ability, effort in math class, time spent
on math homework, extrinsic and intrinsic value placed on math, and student gender as predictors of
MEAP scores and sixth grade final marks. The interaction terms significantly predicted each of the future

achievement variables (both p’s < .05}, showing a difference in expectancy effect sizes between ethnic groups.
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Place Figure 4 about

bcre

Therefore, we next performed two sets of analyses: one for White students and one for African-
American students. Both sets of analyses assessed the extent to which teacher perceptions, fifth grade final
marks, self-concept of math ability, effort in math class, time spent on math homework, extrinsic and
intrinsic value placed on math, and student gender predicted MEAP scores and sixth grade final marks (the

operational model is presented in Figure 5).

Place Figure 5 about

11 ere

Selt-fulfilling prophecres. Consistent \?Vith the self-fulfilling prophecy hypothesis, teacher perceptions
of performance predicted MEAP scores, both for African-American students (8 = 0.44, p < .005) aﬁd for
White students (8 = 0.12, p < .001). The degree to which teacher expectations predicted White
students’ scores is consistent with past research {Jussim, 1991), but the high beta for African-American
students is unprecedented, and suggests that self-fulfilling prophecies occur to a much greater extent
among African-American students than among White students. However, the other two teacher
perception variables were not significant predictors of MEAP scores. Al predictors of students MEAP scores

are displayed in Figure 6.

Place Figure 6 about

]161"6

Perceptual biases. In this study, evidence for the existence of perceptual biases will be found if
teachers” expectations of their students’ future achievement predict their own judgments (i.e., final marks)
better than they predict objective judgments of achievement (i.e., the MEAP scores). The results presented
in Figures 6 and 7 are consistent with this perceptual bias hypothesis: for White students, teachers

perceptions of both effort and talent significantly influenced sixth grade final marks (8 = .21, p < .001; 8
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= .08, p < .005), but did not significantly affect MEAP scores (8 = -0.06, ns; 8 = .01, ns). For African-
American students, teachers’ perceptions of performance predicted sixth grade final marks (8 = .53, p <
.001) slightly more than they predicted MEAP scores {§ = .44, p < .003). The other teacher perception

variables did not significantly predict final marks. All predictors of sixth grade final marks are presented in

Figure 7.

Place E'ghrc 7 about here

The pattern of these results suggests that perceptual biases are working in different ways on African-
American students than on White students. Teachers have expectations for the performance of African-
American students, which may result in large self-fulfilling prophecy effects, and perhaps also in some
perceptual biases. In the case of White students, however, expectations for performance do not result in
perceptual biases (although they result in some self-fulfilling prophecies), but perceptions of talent and
effort do result .in perceptual biases.

Predictive accuracy. To determine the amount of predictive accuracy in the teachers’ expectations,
we must assess the extent to which expectations predict students’ future achievement without causing it.
The zero-order correlation between teacher perceptions and students’ future achievement is the sum of
expectancy effects plus predictive accuracy (see Jussim, Madon, & Chatman, 1993; Jussim, 1989, 1991, in
press; Jussim & Fccles, 1992, for detailed explanations). Therefore, in this study, the degree of predictive
accuracy in a teachers’ perception of achievement is the difference between the zero-order correlation and

the standardized beta weight for those two variables.

Place Table 2 about here

The results of this study were mixed, providing evidence both for accuracy and expectancy effects in

teachers’ perceptions {results are summarized in Table 2). The zero-order correlations of each of the
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teacher-perception variables with each of the future achievement variables range from .36 to .66 for the
White students, and from .43 to .78 for the African-American students. After controlling for possible
sources of predictive accuracy, these correlations were reduced to path coefficients of .01 to .21 for the
White students, and .03 to .53 for the African-American students. The zero-order correlations were
reduced by 54% to 96%, for the White students, when controlling for potential sources of accuracy. These
results suggest a considerable amount of accuracy in the teachers’ predictions, as was previously found by
jussim {1991; Jussim & Eccles, 1992). For African-American students, however, zero-order correlations of
teachers’ perceptions of performance for African-American students with the two future achievement
variables were reduced only 21% (for final marks) and 19% (for MEAP scores).  This suggests, as was
discussed earlier, that there is a much larger expectancy effect for African-American students than there is
for White students. However, even among African-American students, there was considerable accuracy in
the teachers’ perceptions of effort and talent. The zero-order correlations for the other two teacher
perception variables were reduced 77% (effort) and 969% (talent} for the final marks, and 85% {effort) and
67% (talent) for the MEAP scores.
Limitations

Alternative explanations for the results of this study are possible because of the correlational nature of
the research. Accuracy cannot be decisively eliminated as a possible alternative to the self-fulfiiling
prophécy hypothesis. Teachers may utilize some other information that was not included in the models
used in this study, and which enables them to more accurately predict students’ future achievement.
Several factors, however, limit the plausibility of this alternative interpretation: this study is consistent with
much previous research; more complete controls were used here than in most of the previous research;
and many likely sources of accuracy were included. These factors are discussed more completely in jussim.

(1989; 1991).
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Conclusions

The results of this study provide strong evidence that African-American students are much more
influenced by self-fulfilling prophecies and perceptual biases than are White students. Teachers’ seem to
. be much less accurate in their perceptions of African-American students’ performance than in their
perceptions of White students’ performance. Further research in this area is needed, including studies of
the differences between other groups, such as those based on socio-economic status, and other ethnicities.
More information on the ethnicity of the teachers may also be informative, shedding light on the
interaction of the teachers’ ethnicity with the students’ ethnicity. It is also important to investigate the
difference between African-American and White students in a more ethnically integrated school district {or
districts) than was used in this study. The sample used in this study was ethnically segregated so that our
research provides no information regarding expectancy effects when teachers have the opportunity to
directly compare African-American and White students. However, our segregated sample aptly reflects the
high segregation in American society more generally. A naturalistic approach to assessing teacher

expectations was chosen in order to examine how real teachers teach real children.
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Tablc I

Conceptual Varrables & Their Operational Measures

Past Students’ Toadhers' Fulure
Performance Motivation Expectations Adhievement

Standardized math Self-concept of math  Perceptions of math ~ MEAP math section
test scores’ ability™” performance’ scores”
Final marks in 5th Effort in math’ Perceptions of math  Final marks in 6th
grade math class talent grade math class

Time spent on math '

homework® Perceptions of effort

in math*

Intrinsic and extrinsic
value of math®

Note.s-

1.

Different school districts administered different standardized tests in late fifth or early sixth
grade. Percentile ranks were nsed to pface the tests on the same scale.

Se]f-concept of abiffty was measured f)y a Zuitem scale: .HOW g’ood do students think t]:ey arec at
math. and how good do they think they are in comparison to others.

The motivational measures were assessed in early October.

All teacher expectation measures were assessed in October, within a few days of the assessment
of the student motivation measures.

The Michigan Educational Assessment Program (MEAP) is a standardized test taken in October
of seventh grade.



Table 2

Com parfng’ Accuracy & Expectatzbn Effects
Gonstructzbn & Reﬂectzbn 01( Stua’ent Achievement

Teachers’ Teachers' Teachers’
Perceptions of Perceptions of Perceptions of
Students’ Students’ Students’
Performance Effort Talent
Corrolation With
Final Marks 0.78* 0.67* 0.64* 0.63% 0.63* 0.61*
Expedianey Efoct
on Fingl Marks 0.61* 0.31% 0.11 0.21* 0.03 0.08*
Percent Reduction
21% 54% 77% 66% 96% 86%
Correlation With
MEAP Scoros 0.59 0.50 0.43 0.51 0.44 0.36
Expedancy Effect
on MEAP Scores 0.48* 0.13* 0.06 -0.06% -0.15 0.01
Percont Reduction
19% 74% 85% ? ? 96%
Notes.
1 Ee Hrst entry in each cofumn 15 for Afnban-—Amen}:an students, the second entry 1s for m{te
students.

2 Correlations refer to zero-order bivariate correlations: expectancy effects refer to standardized
total effccts.
3. Entries marked with an asterisk () are significant at p < .005.



___m:ozEummxm :
| sieyopa) |
| X Auoruyg

JO UOHODIBIU|

| | Aoy |
"7 /Siuspns _..

_Emey.mEu{
{  ainyng |
| swuepng

19puUac)
Sfuspnig
D3
SY4 ut A3
LIOJDAIIOW
,Siuspnyg

~~— owanaiyoy |
$N0IASLY
,SIuapnis

sjodjuoy

J

justianalipy juspnis p suolnjpadx3 1aypnaj uj AU jo ajoy ayj jo

[2POoW [pnidasuor)

| 8inbiy



U j

Yoy jo suoydariad siaina]

|ooubwiiopiog]

Yinyy Jo suoydariag sioyinaj

14044

Yoy jo suoydariay siatna

suoiploadxy

Jaysmayg

10pUag Siuapms o
YOW U0 PaInjd enjop HSUIIX]T e
YIOW U0 Padnjd anjop HSULIU| o
S§0]) QinW urjiofly .
yiomawoy Yoy uo jusdg aui]
Aiijrqy yioy joydaruo)-jag o

58101 {S9] POZIPIDPUDIS SHOfASI] o

SYIDW [DUI] 9POIY 5

sjosjuo) L

| Aurdruysg |
f.sivuopng|

suoipjdadxy Joydpaj Jo saspng ay|
Japoly [ouoiipiadg — | abinig 7 o1nbig



.. 13pUag sjuapnis

T =
jJuajn g
(oY jo suojidariad siaynay

YLD U0 painj4d anjop JiSuLX]

Yo uo paidfd anfop Jistiyuf

SSDf) Yo 41 jio)f3

NW N&  yromawoy o wo juads ouy
|ooupuiiogsagl:

Yioy jo suoydariag sisyinaj

Aprqy gow g0 1deruoy-yag

b §3i0)g jsa ) pazjpiopunig snojaalyd

€G" =4
ITITE |

| m_m. Yioy jo sugdadiag sioyne |

SYIOW Jouid epoig yig

Aprdruysry |
smhcmn?—m.”

T gEEeess &ESE Jo poy3 ay|
suoypdadxy 19Yydna ] JO saspg 9y
sijnsay — | abinjg g oinfyy




“Aifiqo gious jo suogdariad sioydney pun 'japy yinus jo suoydared sisyina) ‘axumutopad yiow jo suogdariad sioynay ‘Apiuye 1apush ‘yout vo
parnjd anjoa '{10lja 'yromettioy uo jusds sty ‘Aipqn jo daued-jfas ‘sa10s saf pazipinpunys apoIb yg ‘syinw jpuyy appib g :lof Buyo U Jayjn Passassy ag 1M syynd asayy :ajo

jusao]
yioy jo suoyjdariad sisyina)
X
Apiuyiy

jo uoyInialif

_._E____
SyIDW [ouly

opnIY Yi9

Siuspng

9UDUII0JISg
yioy jo susydaliad siayimaj
X
LETETIHITE

jo uooisjuf

Yoy ul | 5 “Hoyg
15394008 dVIW | &£ yioy jo suoydariag sioyrna]
: Siuopnjs | ) ¢

Appdtuyg

J0 Hojr0isjlf

Juswananpy ainind buipipai]

suoypdadxz Joyd03 ] 9 AHdIUYlF JO UOHIDIBIUY Y]
[Bpoly uotpnisyuj — jj abinjg paintly



18pUag Suapnis o
YO U0 painj 4 anjop JSUXT o
YIOW U0 paidj4 anjop JSULIL) «

SSDf) YOW Ul HOYT «

JHOMIIOY YNy o Juads attil] «

Ay yioy 4o jdasuo)-yas «
ﬁuE ) : | $91035 4s9) pazipiopunyg snoaly

SYIDYY [DUL] 3pDIG YS o
S)IDW [Pulq

SjOLIUOY)
opnigy yi9
.&t@%&h

:__ hEMNUh

yinyy jo suoydariag siayana|

N 9dunuLIopag

iy jo suoijdariag sieyana]

[ o )%
| sa1005 gyaw | 4 —
w SHuapnjg jio43

oy jo suolydadiay sioyana|

S&Eﬁu Aq Ajanindag
JUBWBAIIYIY 3iInin4 BuldIpaid
Japojy uosunduioy — j abinjg § ainbig



jIyp / uDIUBUIY-UDINIPY IO Ay Ul pajiodal a1 siing :sajoN

YIDW UO paID|d
BNJDA JISULU|

. $8403¢ s8] __
=1 PSZIPIDPUDIS SNOJABLY |

SMRW NGC‘.L
9pRID UiG

Stuepnig

SOUDWLIOLIDG YioW JO |
1 suondadiay siayopns]

) H0433 YibW jo
| suondadiay sioydna)

$31013¢ &(ms‘ ,Siudpnig Buipipaigd

sjjnsay — || abnjg g eanbyy



iy / uDIBUIY-UDIY UiLio} Y Ut paiodal a1D sYing isafoy

Aupiqy yiow
40 Jdaduory-jas

504035 58]
g™ | POZIPIDPUDIS SNOIASLY |
0¢" /su |  S—

ETT
9pRID YiG

€9/ vL =4 | L
; ! 8z / 0¢
| sso)) Yy opnig) Yig Ul T“L

S)HIPW [puUlf | 20/ s
_mhnmﬁam : b

| iusjpj yjow jo
| suoijdaotay Siaydnaj |

| | 22UDWLIOLIS Yoy jO
| suondaousay ,s1eyopa]

N  Howayowe |
| suondaotsy Ssioysns] |

SHIDW [puUld Ssjuapnig Buidipaigd
sjjnsay — | obnyg [ asnbyyg



