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Abstract

Recently, several states have expressed interest in linking their statewide
assessments to the National Assessment of Educational Progress (NAEP) in the hope
that, through equating, the results of their own assessments can be compared to
national results provided by NAEP. Little is known about the seriousness of vioiations
of conditions assumed for equating. The purpose of this study is to understand better
~ the degree to which existing statewide assessments may be linked to NAEP despite
violations of basic underlying assumptions of equating. Resuits of statewide
assessments and of the NAEP Trial State Assessments (TSA) in eighth grade
mathematics for both 1990 and 1992 were obtained from four states and equipercen
tile equating procedures were used. The equating functions f&r males and females in
the two states providing gender identification were similar at the low end of the scale
but diverged at the high end of the scale. Estimates of 1992 NAEP scores derived
from applying the 1990 equating functions to the 1992 statewide data were generally
similar to actual NAEP results near the .median, but were quite dissimilar in the tails
of the distribution. These results suggest that such linking, while reasonable for
estimating average pe-formance for a state, is not sufficiently stable to use for making
comparisons based or: the tails of the distribution.




introduction

During 'the past few years there has been considerable discussion among
educational policymakers and measurement specialists regarding the possibility of
linking data from different assessments. In addition, several states have expressed
an interest in linking their statewide assessments to the Nationai Assessment of
Educational Progress (NAEP). There also is a desire to link NAEP to international
" assessments such as the 1991 International Assessment of Educational Progress
(IAEP) (Lapointe, Mead, & Askew, 1882) or the Third International Mathematics and
Science Study (TIMSS) that is planned for 1995 (International Association for the
Evaluation of Educational Achievement, 1992). It is hoped that through linking, the
results of a state’s own assessment can be compared to national resuits provided by
NAEP and possibly even to international results through a linking of NAEP to IAEP or
TIMSS. '

it has long been common practice to equate resulis of different forms of a test
and then treat the results from administrations of different forms as interchangeable.
For example, different forms of college admissions tests are given on different
administration dates for reasons of test security, but because the scores on the
differeht forms have been equated the resuits can be treated as if a single form of the
test had been administered. In a similar fashion, achievement test publishers routinely
publish alternate forms of an achievement test that are equated to a common scale
so that users can obtain comparable results using a particular form one year and
another form the next year. _

As has been discussed by a number of authors, the claim that two test forms
fjave been equated is a strong one and stringent criteria must be satisfied if the cleim
is to be defensible (cf. Linn, 1993; Lord, 1980; Mislevy, 1992). Thg claim implies that
the test form administered should be a matter of indifference to anyone taking the test
and to anyone using the results. This indifference property of equated test forms is
important for the equitable use of the results. Though never perfectly realized in
practice, itcanbe reasonably approximated, but only if certain conditions are satisfied.

As Porter (1991: 35) has stated quite clearly, "Equating can be done only when tests
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measure the same thing”. In addition, the tests must measure the domain in question
with equal precision.

Even tests that are designed with such constraints in mind only approximéte the
stringent conditions. Tests or assessments constructed for different purposes using
different content frameworks or specificaﬁons will almost surely violate the conditions
required for a strict equating. A question remains, however, whether sufficientiy
trustworthy results can be obtained by using'either statistical equating procedures or
some other statistical procedure designed to serve more modest goals. '

Types of linking that have less stringent reqhirements and, in turn, yield weaker
results that support comparisons in more limited circumstances are discussed by Linn
(1993} and by Mislevy (1992). We will not review those distinctions here, but simply
note that validity of comparisons across tests or assessments may depend on the
context of assessments, the groups used to calculate statistics, and the time of '
administration. For example, an equation that would enable a state to use its
statewide assessment to predict with reasonable accuracy the results that wougj be
obtained on NAEP in one year might yield quite inaccurate results in another year.

Although the theoretical restrictions ori equating are well known, there is less
enhpirical information regarding the seriousness of violations of conditions assumed for

_equating of the type that may be encountered with the actual assessments that
educational policymakers would like to have linked. The purpose of this study is to
add to the available empirical results to provide a better understanding of the degree
to which existing statewide assessments may be linked to NAEP despite violations of

basic underlying assumptions that the assessments are measuring the same construct
with equal precision.

Related Studies

Two recent studies have attempted to link either the 1990 or 1992 NAEP
mathernatics assessment to the 1991 IAEP mathematics assessment (Beaton &
Gonzalez, 1993; Pashley & Phillips, 1993). The resuits obtained in these two studies

were similar for countries with average performance near that of U.S. students. For
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example, eighth grade students in Spain had an average percent correct score equal
to that of U.S. students (55) on the IAEP mathematics assessment. The estimates of
the percentage of students in Spain expected to exceed 294 on the NAEP scale {the
minimum score for the "proficient" achievement level) were 10.7 percent in the
Beaton and Gonzalez analysis and between 10.4 and 13.0 percent in the Pashley and
Phillips analysis.
For countries with very high performance on the IAEP, for example, Taiwan and
Korea (both with average percent correct scores on the IAEP of 73, as opposed to 55
for U.S. studeriis), the two analyses yielded quite discrepant results. The estimate of
the percentage of students who would score above 294 on the NAEP scale in Taiwan
was 54.1 in the Beaton and Gonzalez analysis, compared to between 34.6 and 39.3
iin the Pashley and Phillips analysis. The corresponding figures for Korea were 52.2
percent, compared to between 38.2 and 43.1 percent. Using a higher cut score of
331 (the minimum score for the "advanced" achievement level) results in a even larger
discrepancy. Beaton and Gonzalez estimated that 24.4 percent of students in Taiwan
performed at this advanced level, whereas Pashley and Philiips estimated that only
between 5.3 and 7.5 percent were at that level. The resuits obviously are sensitive
to differences in the data bases and the techniques used to link |AEP results to NAEP.
_ Another recent study (Ercikan, 1993) is more closely related to the preseni one.
Ercikan used equipercentile equating procedures (cf. Petersen, Kolen, & Hoover, 1989)
to convert statewide resuits un one of the standardized tests published by CTB
Macmillan/McGraw-Hill into predicted performance on the 1990 NAEP scale. Data
were obtained from four states that participated in the NAEP Trial State Assessment
(TSA) in mathematics at grade 8 in 1990. Data also were obtained from statewide
administrations of the California Achievement Tests Form E (CAT/E), administered in
one state, and the Comprehensive Tests of Basic Skilis Form E or Form 4 (CTYBS/E or
_ CTBS/4), administered in four states.
The CAT and CTBS scores were first converted to the Normal Curve Equivalent
(NCE) scale of the CAT/5, which is the latest edition of the CAT. The resulting NCE
scores for the standardized tests were then converted to the NAEP scale using an
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equipercentile equating procedure. Within-state equatings were performed using the-
results from each individuai state. In addition, an equating was performed for the
combined data from the three states using one of the CTBS forms. Finally, an
equating was performed using tre combined data from all four states.

If the conditions for equating were fully satisfied, the results of the six
equatings would be expected to be identical except for sampling error. However, the
results showed considerably greater divergénce than would be expected due to
sampling error alone. For example, a NCE score of 90 on the CAT predicted NAEP
scores ranging from a low of 305 in one state to a high of 325 in another state.
Twenty points on the NAEP mathematics scale corresponds to almost two-tt{frds of
a standard deviation for the national sample at grade 8. Although not presented by
Ercikan, standard errors of equating for samples of the size used would be roughly
only one to two points.

One likely reason for the divergence of results among the different states is that
NAEP and the standardized tests do not measure the same thing. A recent
investigation of the content convergence between NAEP and three standardized
mathematics :ests at grade 8 was conducted by Bond and Jaeger (1993) to evaluate
that possibility. One of those tests, the CAT, was used by both Ercikan and by one
of the states of the present study. A second test analyzed by .Bond and Jaeger, the
Stanford Achievement Test (SAT), also was used by two of the states participating

- in the present study.

Bond and Jaeger enlisted the assistance of a group of content experts in
mathematics to independently classify items from each of fhe standardized tests into
one of the NAEP subject-matter categories or into an "unclassifiable” category. The
five subject-matter categories are Numbers and Operations; Measurement; Geometry;
Data Analysis, Statistics, & Probability; and Algebra & Functions. The judges also
classified the standardized test items according to the three "ability” categories of the
NAEP framework (Conceptual Understanding, Procedural Knowledge, and Problem
Solving). The results indicated that a disproportionately large number of items from
all three standardized tests were classified into either the Numbers and Opera-




tions/Fracedural Knowledge category or the Numbers and Operations/Conceptual
Understanding category. The Bond and Jaeger results for the CAT and SAT are quite

relevant to the present study and wiil be discussed in greater detail below.

Methodology

The present study is similar to the Ercikan study in that statewide results for
standardized tests, together with NAEP-TSA results, were obtained from four states
and equipercentile equating procedures were used. The present study differs in the
standardized tests ‘used and, more importantly, in that data were obtained for both
1990 and 1992. Having data from two statewide assessments in grade 8 mathemat-
ics and two administrations of the NAEP-TSA makes it possible to obtain an equating
function that converts the statewide results in 1990 to the 1990 NAEP-TSA results
and then to evaluate the accuracy of the conversion when the eqdéting function is
applied to data collected in 1992. |
Data Scurces '

Data from statewide administrations of standardized tests in grade 8
mathematics in 1990 and 1992 were obtained from four states that participated in
both the 1990 and 1392 Trial Stafe Assessments in mathematics at grade 8. The
standardized tests used each year and the sample size for the four states providing
data for this study are listed in Table 1. As can be seen, two states used different
forms of the Stanford Achievement Test (SAT), one state used the lowa Tests of

Basic Skills, and one used the California Achievement Test.

The number of years that a particular standardized test form had been used
varied among the four states. Form K of the SAT was used for the first time in 1990

and the third time in 1992 in State 1. Form L of the SAT was administered for the



first time in 1992 in State 2. Prior to that time, Form E of the SAT had been used for
several years. In both States 3 and 4, the 1990 data collection was the fifth year of
administration of their test forms, while the 1992 data coliection was the seventh.
These varied patterns are potentially relévant since test scores tend to show a decline
the year a new test form is introduced and then increase most rapidly during the next
two or three years of use. with small or negligible changes in subsequent years (cf.
Linn, Graue, & Sanders, 1830). | '
Analyses

The 1990 statewide test results and the 1590 TSA results were used in the
main equating analyses. For the‘NAEP-TSA, the average percentile values were
obtained from the NAEP contractor, Educational Testing Service. Those percentiles

are based on estimations from the five plausible values used in NAEP statistical

analyses and take the sampling weights and complex sample design intc account to-

produce estimates for a state. The percentiles for the statewide assessments were
computed using the scaled scores that were provided by the states. Since the
statewide test administrations are intended to be a census, the use of sampling
weights was not required to obtain statewide results.

The standardized test results were converted to the NAEP scale using the 1990
data. Asis illustrated in Figure 1, the resulting conversion tables were then abplied
to the 1992 results on the statewide test to obtain estimated 1992 results for the

state on NAEP. The estimated NAEP resuits were then compared to the: actual NAEP

scores obtained in the 1992 TSA adininistration. For State 2, where different forms

of the SAT were used in the two years, the 1992 SAT results were first expressed in
terms of the 1990 SAT scale using conversion tables provided by the stéte; those

resuits then were converted to the NAEP scale in same manner as the other states.
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Results

if all conditions required for equ'atir«g are satisfied, then, except for sampling
error, the equating functions should be invariant across subpopulations {e.g., males
and females). However, the results obtained in this study for the two states providing
gender identification yield differences larger than would be expected based on
sampaling error alone for some parts of the distrubutions.

The equating functions for the 1990 SAT Total Mathematics and the NAEP
Overall Proficiency scores using the data from State 1 are displayed in Figure 2 for the
state total and for males and females. As can be seen in Figure 2, a given sccre on
the SAT would be converted to a somewhat higher score on the NAEP if the equating
function for males was used rather than the equating function for femélevs. Also, the

difference between the two equating functions tends to be iarger at the iow end of the
distribution than at the high end.

The magnitude of the difference at selected percentile pcints for the total group
from State 1 is shown in Table 2. Columns two and three of Table 2 list the SAT
Total Mathematics and the NAEP Overall Mathematics Proficiency scores correspond-
ing to total group percentiles of 95, 90, 75, 50, 25, 10, and 5. Estimated NAEP
scores based on the separate male and femalé equating functions are shown in
columns four and five. Finally, the difference between the putatively equivalent scores

from the male and female equatings are shown in column six.




If all conditions that are required for equating are satisfied, then, expect for
sampling error, the equating functions shouid be invariant across subpopuiations.
Approximate standard errors of equating were computed for various percentiles using
. the formula given by Petersen, Kolen and Hoover (1989:251) for the two-group
equipercentile case. For State 1, the standard error of equating for males or females
varies from a low of approximately 1.1 points at the 50th percentile to a high of
approximately 1.9 points at the 5th and 95th percentiles. The standard error of the
difference for the independent samples ranges from about 1.6 at the 50th percentile
to approximately 2.6 at the 5th and 95th percentiles. Thus, as shown in Table 2, the
differences for all but the 95th percentile are more than twice their standard errors.

The equating functions for the NAEP Overall Proficiency scores and total SAT
math scores for State 2 are presented in Figure 3. As shown in Figure 3, the equating
functions for State 2 are similar to those for State 1 in that a given score on the SAT
generally would be transformed to a slightly higher score on the NAEP if the equating
function for males rather than the function for females was used. Also, the
differences between the male and female equating functions are larger at the lower
end of the distributions. However, unlike the functions for State 1, the differential-all
but disappears for SAT scores of 91 or higher.

The differences between the male and female equatings of the SAT and NAEP
average overall proficiency scores at selected percentiles for State 2 are prasented in
Table 3. Asis indicated‘, only the differences at the 10th and 25th perceritiles exceed
twice their standard errors. Also shown in Table 3 are the SAT scores and the

equivalent NAEP scores vorresponding to the selected percentiles (95, 90, 75, 50, 25,
10, and 5) for the total group.




Table 3

The content analyses conducted by Bond and Jaeger (1993) suggested that the
majority of the items on the SAT belong to one of the ive NAEP content areas —
Numbers and Operations. Consequentiy, separate equipercentile equatings were
performed using the NAEP Numbers and Operations scores, rather than the Overall
Mathematics Proficiency scores, and the SAT Total Mathematizs scores as before.
The results of those equatings are shown in Figure 4 and Table 4 for State 1 and in
Figure 5 and Table 5 for State 2. | |

The equating functions relating the SAT Total Mathematics scores and NAEP
Numbers and Operations scores for State 1, presented in Figure 4, are very similar to
those relating the SAT Total Mathematics scores and NAEP Overall Mathematics
Proficiency scores shown in Figure 2. As illustrated in the figures and shown by
comparison of Tables 2 and 4, the equating functions for males and females are most
divergent at the low end of the distribution when either the NAEP Numbers and
Operations scores or the NAEP Overall Mathematics Proficiency scores were used.

The differences are greater than twice their standard errors for scores corresponding
to the 75th percentile or lower.

Figure 4 and Table 4

As with State 1, the equating functions relating the SAT Total Mathematics
scores and NAEP Numbers and Operations scores for State 2 are very similar to those
relating the SAT Total Mathematics scores and NAEP Overall Mathematics Proficiency
scores. These equating functions are presented in Figures 5 and 3, respectively.

Comparison of Tables 3 and 5 also indicates that the equating functions for males and
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females in State 2 are more divergent at the lowest reported percentile (5th) in the

equating using the NAEP Numbers and Operations scores than in the equating with
the NAEP Overall Mathematics Proficiency scores. Otherwise, the results for the

male-female differences are reasonably similar for the two different NAEP scores.

Figure 5 and Table b

Gender identification was not available for the statewide test data provided by
States 3 and 4. Hence, there is no check on the totat group equating from the 1990
data alone. For all four states, however, the primary check on equating is based on
the application of equating functions derived from the 1990 data to the data obtained
in 1992. |

‘The scores on the statewide tests corresponding to percentiles of 5, 10, 25, 50,
75, 90, and 95 in 1992 were obtained in each state. Those statewide test scores
were then converted to estimates of the corresponding 1992 NAEP scores uéing the
1990 equating functions. The resulting estimates of the 1992 MNAEP scores were then
compared to the 1992 NAEP scores that were actually observed the Trial State
Assessment for those selected percentiles for each state.

Table 6 lists the results comparing estimated and observed 1992 NAEP Overall
Proficiency scores for State 1. In general, the différences between estimated and
obtained scores were reasonably small. Only at the low end of the distribution (5th

and 10th percentiles) did the differences exceed two standard errors.

e o

e e ]

The resuits of the comparison of estimated and observed NAEP Overall
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Proficiency scores for State 2 ar'e shown in Table 7. Since a new form of the SAT
was used in 1992, scores on the new form first had to be equated to the scale of the
form used in 1990 and then mapped into the NAEP scale using the 1990 SAT to
NAEP conversion. As can be seen in Table 7, estimated and observed performance
on NAEP was similar for the bottom half of the distribution; however, the observed

performance was higher than the estimated performance for the top half of the
distribution. |

A comparison of the estimated and observed 1992 NAEP Overall Proficiency
scores for State 3 is presented in-Table 8. In this state, thé cbserved NAEP scores
are higher than those estimated by the eauating function, particularly at or above the
75th percentile. That is, equipercentile equating underestimates the 1992 NAEP

Overall Proficiency scores in mathematics in State 3.

The estimated and observed 1992 NAEP Proficiency scores for State 4 are
compared in Table 9. This table indicates that the 1992 NAEP Overall Mathematics
Proficiency scores are substantially over-estimated by the equipercentile equating

procedure, particularly above the median and at the 5th percentile.




Discussion

If the conditiori_s required. for equating are completely satisfied, then equating
functions for different subgroups {(e.g., males and females) should be the same except
for sampling error. The results obtained in this study for the two states where gender
identification is available yield differences !arger than would be expected based on
sampling error alone for some parts of the distributions. The differencés in the region
between the 5th and 95th percentiles are as large as 11 points for State 1 and 8
points for State 2.

Results from the content analyses reported by Bond and Jaeger (1993) suggest
that the failure to.obtain essentially the same equating functions }or different
subgroups may be due to differences in the content coverage of the NAEP and the
statewide tests. Given their analysis, one might expect that the equating functions
would be more similar when the statewide tests are equated to the Numbers and
Operations scale than when equate to the Overall Mathematics Proficiency scale. The
differencss in the male and female equating functions are of similar magnitude for the
two types of NAEP scales, however.

The main comparisons of this study focused on the accuracy of the estimates
when 1990 equating functions were used with 1992 statewide test data to estimate
the 1992 NAEP results. These comparisons reveal differences that are larger then
expected, based on sampling error alone, in one or both tails of the distribution in all
four states. If conditions required for equating are completely satisfied, then any
changes in thé mathematics achievement of students within a state between 1990
and 1992 should have comparable effects on both NAEP and the statewide test
results and, therefore, the equating obtained with 1990 data should stili hold in 1992.

The obtained differences between the estimated and actual 1992 results
indicate that there are violations of assumptions required for a strict equating in all
four states. For some restricted purposes, however, the differences might be
considered to be acceptably small. Results at or near the median, for example, were
small for three of the four states. Consequently, the linking might be censidered

adequate for purposes of estimating average achievement on the NAEP scale, but not
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for estimating achievement at the lower or upper ends of the distribution.

For two of the states, the magnitude and sign of the differences between actual
and estimated 1992 performance on NAEP varied in accord with what might be
expected from the length of time a particular fdrm had been used in each state. State
1, where observed scores were lower than estimated, administered the standardized
test form for the first time in 1990 and the third time in 1992. Previous research
(e.g., Linn, Graue, & Sanders, 1990) has shown that relatively large increases are
frequently observed between the first and second or third year of test administration.
To the extent that gains during the first few years that a new form is used are the
resuit of increased familiarity with and emphasis on the specific content of the test,
one would expect that the gains would not generalize to other measures such as
NAEP. This expectation is consistent with the results of over-estimation of NAEP
scores obtained for State 1.

In State 2, where a new form was used for the first time in 1992, resuits show
the opposite pattern. That is, fof the upper half of the distribution, the observed NAEP
scores are higher than the estimated scores.. The commonly observed decline in
scores when a new form is first introduced provides a plausible explanation of this
finding. That is, the apparent dip in performance on the standardized test is largely
an artifact of somewhat inflated results in 1990 due to the repeated use of the old
form. Neither NAEP nor the new standardized test form is subject to that inflation.
Hence, the equating function derived in 1990 leads to underestimates of NAEP
performance in 1992 when it is applied to the 1992 standardized test results. '

Both States 3 and 4 used a standardized test form for the fifth time v.hen they
were administered in 1990 and for the seventh time in 1992. Whatever inflation in
test scores that is due tb familiarity with and emphasis on test-specific content is
likely to have been realized by the fifth administration. Thus, theretseems to be little
reason to expect the estimates or 1992 NAEP scores to be either too high or tco low
and we lack any substantive hypothesis as to why the NAEP scores tended to be

underestimated in State 3 and overestimated in State 4, especiaily at the higher end
of the distributions.




No matter what the substantive explanation for the fack of stability of the
equating functions from 1990 to 1992, it seems clear that there is substantial
uncertainty in the estimates. The lack of stability suggests that linking standardized
tests to NAEP using equipercentile equating procedures is not sufficiently trustworthy
to use for other than rough approximations. In considering the results of this study,
however, it should be recalled that these tests were not designed with the purpose of
linking in mind. The content differences between the standardized tests and the NAEP
framework identified by Bond and Jaeger (1993) are substantial. More stable resuits
might be expected if the tests being linked were designed in accordance with a
common framevyo'rk. If linking is an important goal, then it would seem wise to

assure, at a minimum, that the tests share a common content framework.
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Figure 1

Schematic Representation of Study Design.

Statewide Statewide
Standardized | Standardized
Test in 1990 Test in 1992
A
,2" 1990 Results Used
-~ o to Convert 1292 State .
5 . ~Scores to NAEP Scale Are Estimated
8-‘8 / NAEP Scores
us Equal to Actual
g‘g NAEP results?
s
ot
o5
v |
State . ' State
NAEP-TSA NAEP-TSA
in 1990 in 1992

20




3¢ L [ 44

*$9409S SOI1RWSYIBUS [R)O) BIR SBI00S [\IS s »

*$31098 Asuaioijoid sopjewayiewl [|e1aA0 abriane aue $9109S dIYN

3100G LVYS
ozl oot 08 09 oy 02 0
e . — ool
Jlewad o

|eyoy . )
4
X3S 002
J
S
3
. N

00v

0661l -- L ®1el§

| »#S0109S UlBIl |230L 1VS pue
521098 Yl dJVN 40} suonoung Sunenby *z ainbiy




be £c
'$3109S SONEWSYIeW [B10) B4R SBI00S 1\fSee

*$9109S Aduajoiyosd sonewayiewt jjesano abesane sie $8109S daAYN »

2102§S 1VYS
ozl on.: o_m o_o o.v (0 YA
8lelNl . oul
sjewad
j210} . 0 2° o )
o oo«w.%.: 1
xmw mwwwo«@oa ...OON 0
‘ . 2 o
S
d
o .
S Loos @
o..oo . .
of N
8
oot

0661 - Z @1e1§

| 0661 -~ x+S9109S Yl [BI0)L VS pue
+S9109S Y|\l d3VN 10} suonoung bunenby °¢ ainbiy




Se

92 '§3100$ Sdfjewayiewl |el0) 848 S3I00S 1\/S s »

'swia) suonesado @ siaquinu uo anjea ajqisneld 1| 8Y) 8Je $8409S YN .

a100§ 1VS
oztL 6@— ﬁm ﬁm ﬁ¢ ow 0
°lBN - , ool
odjewaq
[ejog
O-_c =
’ O o
X3s | . o, %0 " - 002

-00€

00t
066l -- L 9els

»%S91025 Ylel\ |elo] |YS pue
591008 UleIAl 43VYN 10} uonoun4g bunenbs ° ainbiy

23802000 o OQO=Tw=0C®»W NOO=O




Lc
'S9100S SONRWAYIEW |20} BIR SOI00S VS 4,

'Swa)y suojiesado 13 s18qWINU UO BnjeA ejqisneld S| BY) B8 $8109S dIYN ,

81098 VS o

(o)

oclL 00! 08 09 oY 0¢ 9

SleW . _ _ _ _ 00L g
slewaq o s

. u

_Qu,nu-—.. - . Qey o
. . 00,2807 |

X3s | . T -00¢ 1

| g e
%«?w 1

AT
L ddd d
G9ev°
000000000 . O
oaoooooo IOOW
o® )

OMQ w
- S -

h,

oo 3

- 0661 -- Z 921818 oy

N

+ +S9100S Yje|\l [e10] jes pue
»S8100S Ui\l dIVN 40} uonoung bunenby -g sinbiy




*a1ep Bunse) ayl uwo jussaid syuapnis apeib yyble jo siequinu |enldy

]1~ .

69L'C §90°08 3 1vD 2661
ev8'e 188°9L 3 1vD 0661 1%
Sv9°C Y9€'91 ) Sall 2661
9LL'e 6oe’al ) sdll o661 €
vsv'e rAzAN! N 1lvs c661
18G6'C LzL'tL 3 1lvs o661 [4
£29°'C €Lv’0S A lvs c66l
Leg’e Le6’'sYy A 1lvs 0661 l
vSl #1891 wJo+ 1891 1BOA alels
d3VN opimalels

| az|g ajdwes Suli04 159 | apimalels

soiels Bunedioiued ino4 aul 1oy

sozig ojdwesg pue ‘SWIo4 ‘S1sa] apiwmalels

1 9iqel

Q

IC

E

Aruitoxt provided by Eic:




Ie

4V
oo

*10J19 pJepuels 8yl 991M} UeY) JalealB aouelayia 4«

'sanjea ajqisne|d G jo abesane oy}
uO paseq a|eas AouB|o10i4 SOIBWSYIR [|BJOAQ 8 6peiB eyl 10} aie S8109S d3YN 8yl ') wuod
159 JUBWIBABIYJY PJOJURLIS By} UO g apelB e soilewsaylely |210) J0) die $8100S |1 VS 9Yl

sall 681 00z 961 8¢ g
sall [A [ 14 X4 60Cc ve ol
»+0l €Z¢ €T 6¢¢ LY G¢
»28 08¢ 84¢ €ac g9 0]
»29 €LT 642 9LC 14°] GL
»+9 €6¢C 66¢ L6C 66 06
€ 80¢ lig 60¢€ Sol G6
(9) {(Q) (v) - {€) () (1)
sojewa4 solewoay saje|N jelol lvs 9|1ludasad
snuiN _ alelg |20 dnouin
CEIET 21e1s jelo)
aoualaplq :
$8J008 43VN ud|eAInbgy

_ | a1e1g

«0B661 ‘sBupienb3 sjewe4 pue ‘s ‘|B10) WO} S2100S ADUBIDNOL [|RIDAQ aBeIaAY JdIVN JUsjeAINb3 pue
uonejndod |e10] 8yl 40} 1S 8yl UO S8|iIud218d Palas|eg 01 Buipuodsalio) s91008

¢ 9lqel

Aruitoxt provided by Eic:

E\.

PR L T

I




'10J18 piepuels 8} 9dIM] UBY) J81eaiB 82uBIBHIQ  «

‘sanjeA s|qisneld g o aBeiane ay)

uO Paseq o|eos Aoug|o10ld SoleWwayIe ||BJoAQ 8 apeiB syl Jo) aie $8J00S dIVN eyl ‘3 wiod
'159| JUBWIBARIUDY PIOjURIS 9y} UO g apeid 1e sojlewsyle |el0] 10} 8ie SaI00S LVS 8Ul &

Ty

$8109S d3V¥N lusjeainbg

1% 981 o6l L8l 015 ]
»»8 GGl £0¢ 002 9¢ ol
wul giLec T AA vee (012] G¢

1% 8ve [A4°14 LG €L 0§

[A 8LC 08¢ 6LC G6 GL

[4 66¢ 401> [A0} LOL 06

l €le 142 GLE (N G6

{9) (8) (P} (€) (2) (1)

sojewad sajewad saje |eyol 1vs CINUET R
SNUIA aiels jelot dnouio
saje|n alels jeloy

aouaIailq

¢ 9ie1s

€ olae}

.CB61 ‘sBunenb3 ajeway pue ‘ale ‘|210). WO} $31095 ADUBID0.d ||BISAQ 9BeIaAY J3VN 1usieainb3 pue
uonejndod |e104 8yl 10} | VS 8yl U0 S9jIusdI9d Paloajes 01 Buipuodsesso) s8i005

Q

Aruitoxt provided by Eic:

E




g€

*10118 piepuels 8y} 80IM) UBY) Ja1ea1B oouasapiq .«

‘anjea ejqisneid

15413 8} UO paseq 9|eas suojiesed pue siequiny g epesB ayl 10} aie $8109S dIVYN Byl ‘N Wwiod

1S9 JUBWAABIYOY Ppiojuels 8yl uo g apesd 1B soewaylB |BIO] JO) BJB SBI0DS LVS dUL &

+066L ‘sBunenb3 sjewa- pue ‘sjeyy ‘|10 WOl $81098 suoneladO pue siaqunN 43vN lusjeainba pue

++01l 961 902 14014 8¢ G
%6 60¢C 8L¢ glLc 14 0] 9
sel 01574 LET 9€¢ LYy 62
P 9s¢ Lg¢ 659¢ g9 0S
set 6LZ €8¢ 28¢ V8 GL
14 00¢ v0€ (40} 66 06
g €Le 8l€ vie S0l G6
(9) (6) v) (€) () (1)
$9|RWa sajeway Sale jero L 1vs CINUELIER)
SNuj aiels jelot dnoio
Sajenl alelg jelol
CLIVEIEN g N
$2103S 43ViN 3U8|eAinby

| 118

uonejndod {101 9yl 10} 1S 9yl UO S3}j3Usdiad Pal1os|ds 01 Buipuodsalio) $91003

P 9iqel

YL
-

Q

Aruitoxt provided by Eic:

E




8¢

*10119 pIBPUBLS 3Y) 8DIM] UBY) 13130 80UBIaLA 44

*anjeA ajqisne|d
1s11} 8Y) UO paseq ejeos suoneladQ pue siequinN g apeld aul Joj ale $8109S dIYN 8yl 3 wiog
‘1$9] JUBWAABJYJY p.lojuels ayl uo g apesd je sojlewayle\ |el0] 10} dJe S3I00S LYS 9L .

sall 88l 661 141" oe S

q t0¢ 60¢ £0¢ 9¢€ ol
+#8 az¢c 01574 6ce 0§ G¢

58 1 4°TA YA 1A JATA EL 0§

o €8¢ €8¢ v8¢ 66 qL

L S0¢ 90¢€ 90¢€ LOlL 06 B

[4 LLE 6LE 6LE Lil 86

(9) (G) (v} (€) (2) (1)

sajewad so|ewa S9le|N jeiol 1vs 911udlad
SNUJN o1e1s |eloL dno.r)
saje\ alels je1o|
CRIVETETIT g |
$8100S d3JVYN Jus|eAINDT

+»0661 ‘sBunenby sjewa4 pue ‘sje| ‘|B10] WO S8J098 suoneladQ pPue SIGUINN Jd3VN ludjeAinbl pue

.z alels

uonejndod |BI0L 8Ul J0} 1S 9Ul UO Sajiuadiad paloalag o1 Buiprodsalio) $91008

G 9jqel




*10119 PJEPURLS BY) 80IAA} UBY) J181BRIB aoua18Lq

$8100§ A2UB1010.d SOIIBWAYIBW ||BJaAQ dIVN 0661

T .- | s a5z 9'59 Ueol
Y €6l 661l 62 G
sV 90¢ 0] A Gge ol
A Lec 144 LY 6¢
- L6¢ [4:14 9 06
0 9L¢C oL 14 GL
[4 66¢ L6T 66 06
(A LLE €le 901 G6
pajeulisy 8109S d3avN 91008 d3VN 91005 9|1uad1ag
Snul paAlasqQ w9jeAnby 1vs
paAIasSqQ palewisy
| 8lels

YlIM S8100G SOIIBWOYIBIA| [B10] § 9PRID 1S9] IUBWIABIYOY PIojuelS.0661 40

9 ?jqel

oo

sBunenbg ajusoiadinbgy uo paseg SIUI0 9j1IUDDIBY PIIDS|9S 1B SAJ0OS dIVN Z66L [Bnioy pue palewiisy

Full Tt Provided by ERIC.




sBuiienby ajiuasiadinby uo paseg SiUI0d 8}11UaDI9d PaAl0dIas 1B S2I09S dIVN 2661 |BNIdY pue pajewnsy

'10118 PJEPUER]S Y] 8IIM] UBY]Y J91BaIB 8oUBIBNIA & &

(0661 Vi pasn) 3 wiog 1yS 0} paienba (zG6L Ul Pasn) T W04 LVS

$91007 ADUBID1J0.d SONIBWAYIBW ||BI9AQ dIVN 0661

v | isc " 94z 86L ueay

e- ¥61 L6l L G

z- 802 oLz 6€ oL

4 LET 6T ag Gz
- LST r4°14 9L 08
#»8 €8¢ QLT v6 GL
»s0L G0e 662 901 06
#»0L LLE LOE oLl G6
pajewiisy 91005 d3avN 91098 d3IvN #91008 9|13uadiad

SNUlIN paAIasSqQ udjeainby 1vs
paAlasqQ palewisy
AR LS

YlIM S8102S SONBWBYIRIA |BI0) 8 BpeID) 1S9 JUBWAABIYDY PIOLUBRIS OB6L 40

L 3qel

Q

Aruitoxt provided by Eic:

E




%
147

*10419 pJEpUBIS B8yl 89IM1 UBY) Ja1ealB aousiallq .

ﬁlMllnIIJM« WA 991 ueap
L N AA 21 ¥4 9¢l G
[4 GET LEC 44} 0] 8
[4 1414 LS¢C 121" - §¢
[4 TR LL2 991 0¢
4 96¢ ¢6¢ 6Ll GL
b €Le LOE 681 06
+9 €ce _ 8LE 961 g6
pailewnsy 91098 43VN 8102S davN 21003 IRUELIER
snuUIN PaAISsqQ Jus|eAInby sall
paAlesSqO palewilsy
€ aiels

$9100G Aous)oyoid wo_«meEmS_. [le18A0 J3VN 0661
YL SBI00S SOJIBLUBYIBIA 2101 8 9pRID S||I%S OIseq 30 1S81 BMO| 0661 40
sbunenby ajnuadiadinby uo peseg SIUI0d 9|11UBIa4 PBIDBIAS 1B $8100S dIVN Z66 L 1BNIdY pue palewis3

8 siqel

Q

IC

Full Tt Provided by ERIC.

E




Ib

L]

$8100G ADUBION0IY SOBWAYIE |{BISAD dIVN 0661

L
*10419 pJepuels ay) adim) uey) Jaleall aouasayg «
- z ~ gaz 962 Z8L uealN
+E- 661 zoz zzL S
z ZLe ¥12 8EL ol
] ¥ET £ee 09L ¥4
0 85¢ 8G¢ £8L 08§
b 8¢ 98¢ 908 G
+G- €0¢ 80€ LZ8 06
#G- ale oze 8€8 56
palewnsy 9109S d3VN 81008 43VN 8J00S a|iuadlad
SNUIN paAIasqQ jugjeAinby 1vo
paAiasqQ palews3
¥ 81els

YUM S2109S SOIIBWSYIBIA |BI0] § 9peID 1S9 JUSWAABIYOY Blulollied 066L J0

6 @iqel

sBunenbs apnuasiadinby uo paseg siuiod 9)13UddIad Paldales 1B SaI008 dIVN Z66L |BNIOY pue pajews3

Q

Aruitoxt provided by Eic:

E




