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A Method for Selecting Between Fisher’s Linear Classification Functions
and Least Absolute Deviation in Predictive Discriminant Analysis

ABSTRACT. A method for comparing the cross-validated classification
accuracy of Fisher’s linear classification functions and least absolute
deviation is presented under varying data conditions for the two-group
classification problem. With this method, separate-group as well as
total-sample proportions of correct classifications can be compared for
the two classification procedures. McNemar's (1947) test for contrasting
correlated proportions is used in statistical comparisons of separate-group
and total-sample proportions. The method is illustrated with 22 real data
sets.

‘Standard techniques for solving the two-group classification problem, such as
ordinary least squares (OLS) and Fisher’s linear classification functions (FLCFs)', are
based on assumptions of multivariate normality and equality of group covariance
matrices. Mathematical programming (MP) solution techniques are not.
Consequently, we might expect an MP approach to yield greater cross-validated
classification accuracy than a standard approach for nonnormal data or data with
unequal group covariance matrices.

Joachimsthaler and Stam (1990) reviewed the literature on studies comparing the
accuracy of MP and standard approaches, and concluded that some MP approaches
outperform some standard approaches some of the time, but no MP approach
outperforms all standard approaches all of the time. Thus, studies comparing the cross-
validated classification accuracy of MP and standard approaches (e.g., Bajgier & Hill,
1982; Freed & Glover, 1986; Joachimsthaler & Stam, 1990; Stam & Joachimsthaler,
1989, 1990) provide only partial support for the expectation that MP approaches will
be more accurate than standard approaches when assumptions are violated.

One MP technique that shows promise as an alternative to standard classification
approaches is least absolute deviation (LAD). This procedure was discussed by
Armstrong, Frome, and Sklar (1980) in the multiple regression context as an alternative
to OLS, especially for applications involving nonnormal distributions. Morris and
Huberty (1983) surmised that LAD might also be appropriate for classification because
the absolute rather than squared deviation between predicted and actual dichotomous
scores determines the group to which a case is classified.

This conjecture has received empirical support from two simulation studies.
Morris and Huberty (1983) compared the cross-validated classification accuracy of



LAD and OLS across a wide variety of data conditions, and found a small but
consistent advantage of LAD over OLS. Lee and Ord (1990) compared LAD to
several MP solution techniques and to OLS, and concluded that LAD performs at least
as well as these other procedures. Furthermore, Lee and Ord note that LAD is easy to
implement and inexpensive to run.

At this point, then, we know that LAD has performed as well as, or better than,
OLS using simulated data. However, we do not know whether this result replicates
when LAD is compared with FLCFs using real data sets. To address this issue, a
method for comparing the cross-validated classification accuracy of LAD and FLCFs
for a specific data set is introduced and demonstrated. This method will enable
researchers to select the optimal classification procedure for a specific data set,
regardless of data conditions.

Method

Data Source: Initially, 33 classification data sets varying in number of cases, number of
predictor variables, degree of group separation, and equality of group covariance
matrices were selected to illustrate the method. However, for 11 of these data sets, the
algorithm used to obtain weights for LAD failed to converge. Consequently, only 22
data sets were employed to illustrate the method. To bolster validity, all of the data
sets were taken from real classification studies (Hekelman, Zyzanski, & Flocke, 1995;
Morris & Huberty, 1987).

Procedure: FLCFs were built based on assumptions of multivariate normality, equal
covariance matrices, and equal prior probabilities of group membership. Cases were
classified into groups using Tatsuoka's (1988, p. 351) minimum chi-squared rule. We
assumed equal priors because population sizes were unknown. The use of sample sizes
as estimates of relative population sizes is not reccommended when population sizes are
unknown (Huberty, 1994, p. 65; Meshbane & Morris, 1995b).

LAD models were built using a computer subroutine that incorporates linear
programming code (Armstrong, Frome, & Kung, 1979). The weights generated by
this algorithm minimize the sum of absolute deviations between predicted and actual
criterion scores.

In comparing the predictive accuracy of LAD and FLCFs, external rather than
internal results were considered. Results of an internal classification analysis are those
obtained when measures for the individuals on whom the statistics were based are
resubstituted to obtain the predicted classification scores. In an external classification



analysis, statistics based on one set of individuals are used in classifying new
individuals. An external analysis is appropriate for making inferences about the
discriminatory power of the predictors for a new set of data (Huberty, 1994, p. 110).

External, or cross-validated, hit-rate accuracy was estimated using the leave-
one-out procedure. A case was classified by applying the function derived from all
cases except the one being classified. This process was repeated round-robin for each
case with a count of the overall classification accuracy used to estimate the cross-
validated accuracy. This procedure, and the analogous PRESS (PRedicted Error Sum
of Squares) procedure (Allen, 1971) for multiple regression, has a relatively wide
following in both the discriminant analysis and multiple regression literature (see, for
example, Allen, 1971; Allen & Cady, 1982; Huberty, 1994; Huberty & Mourad, 1980;
Lachenbruch, 1967; Mosteller & Tukey, 1968).

McNemar's (1947) statistic for correlated proportions was used in the statistical
comparisons of LAD and FLCF hit rates for separate-group and total-sample
proportions. This method was previously suggested for comparing full and reduced
classification models (Morris & Huberty, 1995) and linear and quadratic classification
models (Meshbane & Morris, 1995a), and for selecting predictor variable subsets
(Morris & Meshbane, 1995), but is equally applicable in comparing LAD and FLCFs.
(See Looney, 1988, for a method of comparing classification results of more than two
models.) Because the calculation of the McNemar correlated proportion statistic
requires the joint distribution of hits and misses for both LAD and FLCFs, no statistical
package will accomplish the method. Therefore, we wrote a FORTRAN computer
program to provide this information, as well as to perform the other functions
described in this section (i.e., determine LAD and FLCF weights, classify cases into
groups, conduct the McNemar test and the Box test).

We used the Box test for testing the assumption of homogeneity of covariance
structures. This test is sensitive to multivariate normality, and the outcome is therefore
confounded with the homogeneity of dispersion issue. Nevertheless, the Box test is
routinely used for testing the homogeneity of dispersion assumption and is even the
default in some statistical packages. Notwithstanding concerns over this test, one could
argue that, theoretically, the LAD procedure is more likely to be appropriate when the
Box test indicates that the covariance structures are unequal.

Results

For each of the data sets, Table 1 gives a short description, the degree of group
separation (D) calculated using the centroid to centroid formula described by Huberty



(1994, p. 43), an index of disproportionality of the group sizes (I) calculated as (n, *
100) / n;, where p, is the larger of the two groups, the number of cases in group 1 (n,),
the number of cases in group 2 (n,), the number of predictor variables (p), results of
the Box test for homogeneity of covariance structures, and a comparison of the leave-
one-out (L-O-0) performance of LAD and FLCFs for the total sample and separately
for each group. We compared the performance of the two classification procedures,
displayed as the hit-rate percent obtained by the p predictor variables, via McNemar's
test for contrasting correlated proportions.

Insert Table 1 about here

To illustrate the method for these data sets, we used the .01 alpha level with the
associated critical z of 2.58. As can be seen in Table 1, differences between LAD and
FLCFs in classifying the total sample were statistically significant in only two of the
data sets (15 and 22). In both cases, FLCFs yielded significantly higher hit rates.
Differences between the two classification procedures in separate-group hit rates were
statistically significant in seven of the 22 data sets (8, 9, 10, 11, 15, 21, 22). In five of
these data sets (10, 11, 15, 21, 22), FLCFs worked better. In the other two data sets
8, 9), LAD worked better.

To assess practical significance, we calculated an index of improvement in hit
rate over chance (described by Huberty, 1994, p. 107) for both LAD and FLCFs. We
defined chance using the proportional chance criterion (see Huberty, 1994, p- 103).
Our effect size measure was the difference between LAD and FLCFs in improvement
over chance. Using a critical effect size of 10%, all statistically significant results were
also of practical significance (effect sizes ranged from 15.84% in data set 11 to 47.25%
in data set 8).

Discussion

While these results are partially consistent with those of Lee and Ord (1990),
who reported similar misclassification rates for LAD and OLS procedures, the results
are clearly inconsistent with Morris and Huberty (1983), who reported a small but
consistent advantage of LAD over OLS across all data sets. The discrepancy between
these findings and those of the current study may be related to relative group size.
Specifically, in both the Lee and Ord and the Morris and Huberty studies, the sizes of
the two groups were identical (Lee and Ord) or nearly so (Morris and Huberty). In the
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current study, the sizes of the two groups were different (index of disproportionality
118 or higher) in eight of the 22 data sets.

For relative group size to be a plausible explanation for the inconsistent results,
we would expect data sets with statistically significant differences in performance for
LAD and FLCFs to have non-trivial differences in group sizes, and data sets yielding
similar performance for the two procedures to have similar group sizes. As evident
from Table 1, group sizes were different (index of disproportionality was 118 or
higher) in five of the seven data sets with statistically significant differences in separate
group hit rates between LAD and FLCFs. Furthermore, relative group sizes were
similar (index of disproportionality was 113 or lower) in 12 of the 15 data sets in which
the performance of LAD and FLCFs were similar. In the other three data sets, the
Mahalanobis distance between groups was relatively high (D = 2.89 to 3.11), which
may have negated the conjectured effect of discrepant group sizes in these data sets.

Regardless of the reason(s) for the discrepant results, the relationship between
data conditions and model performance is far from perfect. Thus, for a given data set,
it is not yet possible to predict the relative performance of LAD and FLCFs on the
basis of data conditions alone. Use of the method and computer program’ demonstrated
herein will allow researchers to compare the explicit cross-validated classification hit-
rate accuracy of LAD and FLCFs for any specific data set and select the procedure that
yields the higher total-sample or separate-group hit rate, depending on which hit rate is
of interest.

Notes
1. A linear classification function is different from a linear discriminant function.

2. For a copy of the FORTRAN program that accomplishes the method, send a
returnable diskette and diskette mailer to Alice Meshbane, College of Education,
Florida Atlantic University, P.O. Box 3091, Boca Raton, FL 33431-0991. Internet:
Meshbane@acc.fau.edu.

‘ References

Allen, D. M. (1971).

predictor variables (Tech. Ret No. 23) Umver51ty ofKentucky, Department of o
Statistics.




Allen, D. M., & Cady, F. B. (1982). Analyzing experimental data by
regression. Belmont, CA: Wadsworth.

Armstrong, R. D., Frome, E. L., & Kung, D. S. (1979). A revised simplex
algorithm for the absolute deviation curve fitting problem. Communications in
Statistics: Simulation and Computation, B8, 175-190.

Armstrong, R. D., Frome, E. L., & Sklar, M. G. (1980). Linear programming
in exploratory data analysis. Journal of Educatiopal Statistics, 4, 293-307.

Bajgier, S. M., & Hill, A. V. (1982). An experimental comparison of statistical
and linear programmmg approaches to the discriminant problem. Decision Sciences,
13, 604-618.

Freed, N., & Glover, F. (1986). Evaluating alternative linear programming
models to solve the two-group discriminant problem. Decision Sciences, 17, 151-162.

Hekelman, F. P., Zyzanski, S. J., & Flocke, S. A. (1995). Research in Higher
Education, 36, 235-255.

Huberty, C. J. (1994). Applied discriminant analysis. New York: Wiley.

Huberty, C. I, & Mourad S. A (1980) Estlmatlon in multiple
correlation/prediction. Ex 2 asurement, 40, 101-112.

Joachimsthaler, E. A., & Stam, A. (1990). Mathematical programming
approaches for the c1a551ﬁcat10n problem in two-group discriminant analysis.

Multivariate Behavioral Research, 25, 427-454.

Lachenbruch, P. A. (1967). An almost unbiased method of obtaining confidence
intervals for the probability of misclassification in discriminant analysis. Biometrics,
23, 639-645.

Lee, C. K., & Ord, J. K. (1990). Discriminant analysis using least absolute
deviations. Dmsmn.S.cmnce&..Zl 86-96.

Looney, S. W. (1988). A statistical technique for comparing the accuracies of
several classifiers. Pattern Recognition Ietters, 8, 5-9.



McNemar, Q. (1947). Note on the sampling error of the differences between
correlated proportions or percentages. Psychometrika, 12, 153-157.

Meshbane, A., & Morris, J. D. (1995a). A method for selecting between linear
and quadratic class1ﬁcat10n models in discriminant analysis. The Journal of

Experimental Education, 63, 263-273.

Meshbane A. &Morrls J.D. (1995b Aprll) Assummg_eqlmls_._unmual

acg_ura.gy Paper presented at the annual meetmg of the Amencan Educat10na1 Research
Association, San Francisco, CA.

Morris, J. D., & Huberty, C. J (1983, April). Some alternative classification
migh;mg_alggmhms Paper presented at the annual convention of the American
Educational Research Association, Montreal.

Morris, J. D. & Huberty, C.J (1995). Full versus restricted model testing in
discriminant analysis. Journal of Experimental Education, 63, 161-165.

Morris, J. D., & Meshbane, A. (1995). Selecting predictor variables in two-

group classification problems Educational and Psychological Measurement, 53, 438-
441.

Mosteller, F., & Tukey, J. W. (1968). Data analysis, including statistics. In G.

Lindzey & E. Aronson (Eds.), Handbook of Social Psychology: Vol. 2, (pp. 80-203).
Reading, MA: Addison-Wesley.

Stam, A., & Joachimsthaler, E. A. (1989). Solving the classification problem in
discriminant analysis via linear and nonlinear programming methods. Decision

Sciences, 20, 285-293.

Stam, A., & Joachimsthaler, E. A. (1990). A comparison of a robust mixed-
integer approach to existing methods for establishing classification rules for the

discriminant problem. European Journal of Operations Research, 46, 113-132.

Tatsuoka, M. J. (1988). Multivariate ar is: Te
psychological research (2nd ed.). New York Macm111an




|8l

000 85 85  ZSJUWSNOW

86 ¥6 96 avi o1 =Jp

8 96 L6 sd01d STIL =T gYIL = X v 0S 0S 001 LLE € % 7 sdnoip - eeq Jously ¢

00" 001 001 ZSsJemaNOW

001 16 96 avi 16 =P

001 ¥6 L6 sJOTd €105 =d‘6g66° =X €1 LE SE 901 TI'S € % [ sdnoig - e Aoqstlg ¢

000 00" 00" ZsJewaNOW

001 001 00! avi o1 =3P

001 001 001 s30T 1000 > dssp0's =X v 0S 0S 001 91°01 7% [ sdnoip - BRQ Ieysly ¢

000 00" 00" ZSJEWONOW

001 001 001 avi 01 =JP

001 001 00! SJOTd 1000 > d°L6069=:X v 0§ 0S 001 L6€l g% | sdnoip - eQ Joysty |
¥ 1¥D oL Pes(l  SSILBN 90omBLIBAOD) [enby d @ v 1 q uonduosa( 10§ BlRQ  #
% 218y 1H 0-0~1 2Inpaooid 10J 153, X0 jo SHNSY

saz1§ uonendod enbg 3utwinssy s T4 pUe AV'1
10} SJUS0IoJ ey MY Jo uosuedwio)) pue ‘SR 0UBLIRAO) JO AjiTenby 10 1591, Xog Jo S)nsay ‘uonduosa( 19§ ered

1 31qeL

O

Aruitoxt provided by Eic:

E



007 1TE€ 68’1 ZsJemaNOW

9L 86 16 avi 16 =Jp

L8 €8 ¥8 s40Td 6260° = AI€1TT = X €1 LE 18 61T 1v'T € % ¢ sdnoip - ve( Loqsig 8
€L1- $TT 1L ZsJemaNdW

€6 vL L8 avi 16 =P

68 68 68 s40T1d LLLY = T 1Z00°T = X €1 I8 SE€ 1€T 68T 7% 1 sdnoip - v Logstg £
00 00 00"  ZsJemeNOW

16 ¥6 €6 avi 01=Jp

16 ¥6 €6 s30T €000° = d ‘cLebE = X v 99 €8 6C1 €6C € % | sdnoip - wEq UoIny 9
00T  IV'1 EL'T ZsJeuBNOWN

88 8 L8 avi or=Jp

06 €6 16 s401d 0S10° = A“2LITT = X v 1p LT TSI 1I'E emQ edusuopsd Ajnoeg Jomunf ¢
Y0 1¥D TEOL pes)  seoup soueueaopEnby d W w1 @ uonduosa( 1S eeq  #

% 9184 WH O-0~1 2Inpedold 1303 359, X0 jJo Synsay

saz1§ uonendod _azwm, Sutwunssy SADTA pue AV'1

10J SJUS0I8d 3By 1H Jo uosuredwo)) pue ‘SR 20UBLIEAOD) JO AJITenby 1o 1591 xog jo sinsay ‘uonduosa( 19§ ®eq

“JUod | 9[qeL

O

Aruitoxt provided by Eic:

E



Gi

€L1-  IP'1 Sy Z s JemoNOW

8 18 78 av-l o1=73

6L ¥8 18 s4071d 1000° > 4 €006y = <X v €6 S8 601 ¥L'1 7 7% | sdnoip - eyeq uoy 7|
$9'C  SY'T- 8T ZsJRuRNOW

oL 16 78 av-l o1 =%

08 8 £8 s40T1d €000° =d‘co6ve=:X v 99 €6 vl (81 € % ¢ sdno1p - weq uony ||
ob'e  EL1-  TET  Z S JBWONOW

(1 8 6L avl 9 =Jp

78 £8 78 s40Td 1000° > 90,899 =X 8 Tzl LSI 6T1 881 xey) Apog - 7 # omdesSowaq 01
€€ 00T 181~ ZsJRUWNOW

88 L9 £8 avi s01 = Jp

LL 6L LL s40Td 8677 = T‘9801'1 = X vl v6 €€ S8T L6'1 § % ¢ sdnoip - ele WSEL 6
749 1¥D oL pos)  seomp eomeueaop by 4 W w1 @ uonduosa( 10§ ejeq  #

% =184 1H 0-0-1 ammpadsoid 10§ 359, Xof Jo SNSY

saz1§ uone[ndod renbg Sunwnssy sJOTd pue Qv
10 SJUSDISg 1Ry MY Jo uosuedwio) pue ‘SIOLIRA S0UBLIEAOCY JO Ajifenby 10J 1S3, Xog Jo snsay ‘uonduosa( 19§ eleq

JU0O | S[qeL

01

O

Aruitoxt provided by Eic:

E



D~

00'1- ¥TT €91 ZsJewWaNOW

6L 8 £9 avi 01 =Jp

9L 09 89 s40Td LS10° = A °8207°T = X v 8 Ov SOI 8 7 % | sdnoip - ereq YooId 91

19 06°1 96'¢ Z S, JEmWANIN

6C 8¢ £v avi o1 =Jp

£9 vL 89 s40Td 1000° > 3860’y =X ¥ 8¢ 8¢ 00l S8 ¥ % ¢ sdnoip - e Yooid <1

Wwil- €91 000  ZsJeweNOW

6L 89 €L avl 9¢ = Jp

9L oL €L s40T1d 1000° > A pTLT'S = X 8 LET TWI 01 9¢'1 Ty Apog - ¢ # omdeiSomeq 1

€I'l- 00°1- 0S'1- ZsJemoNIW

6L LL 8L avi so1 =JP

9L vL SL s4071d $100° = A ‘9806°1 = X ¥l ¥6 €8 €11 TL'1 ¢ 79 | sdnoip - e WoEL €]
¥4 149 ol PosQl  SOOEIN SoueLBA0)) [enbgy d @ 'a I a uonduosa( 108 e1ed  #
& Ouﬁm aum 0-0-\m Ouzﬁcocu& uc.« uwo.ﬁ xOm .wc muﬁ—mo,m

I

sozig uonendod renbg ununssy s4D T4 pue QV'1
10] SJUAOIOJ 91eY MY JO uosLredwio)) pue ‘SadLRN 9OUBLIBAOY JO AjiTenby 10§ 1S9, xog JO S)nsay ‘uondudsa( 19§ ered

"Ju0d ‘1 9Iqel

O

IC

E

Aruitoxt provided by Eic:



00'1- 00'1- Tv'l- ZsJeuoNdOIW

8¢ 9 19 avi 01=7

sS 79 6S sADT4 887 =d‘ceoz1 =X v 8¢ L€ €01 TS ¥ % 7 sdno1o - eeq Yooid 0T
£9'1 €€ 671 Z s JBWINOW

44 ¥s 6F avi o1 =71

¥s LS S s40Td 10000 > A7pssy =X ¥ 6 LE SOT  $9° € % 7 sdnoig - veQ Yooid 61
Sy’ ¥ 06’1 Z s, JemoNOW

69 Sy LS avi o1 =3

L 8¢ $9 s34 1000° > @ L68¢°C = X ¥ 6¢ OoF €01 vL € % | sdnoip - e Yooigd 81
8S- 001 8¢ Z s JEWINDW

99 €S 6S avi 01 =Jp

€9 8¢ 09 sIDT14 €911° = 008G’ 1 = X ¥ 8 o SOl I8 ¥ % | sdnoxo - el Yoord L]
TYO 1¥O TEIOL Pos(1  sOUpE ueUBAC)TEnby d W w1 @ uonduosaq o8 wIRq  #

% oy TH O-0-1 2INpad0Id JOJ 359], Xog JO SInsoy

4

sazi§ uonendod renbg Sutwnssy sy T4 pue AV1
10J Sjua0Iod ey MY JO uosuedwo)) pue ‘sadLe]y SouBLIBAOD) JO Afenbd 10j 159 xog Jo s)nsay ‘uonduosa( 19§ ejed

"JU0d ‘1 JJqel

O

Aruitoxt provided by Eic:

E



-

02

9I'¢ b $8°T Z s, JUWONOW

01 £y 87 avil ss=1Jp

< Sh ov sI0Td 6€01° = T ‘96671 = X ol Ov Lt SI1 Sb € % 7 sdnoip - epeq oyourep 7T
00'1- 9v'€ 96’1 Z S JEWaNON

LS €S S avil 9¢ = Jp

sS 19 8¢ sA0Td 10000 > d‘gogp'S =X 8 THI LET $0O1 OS xeq) Apog - | # odeaSowaq [T
749 199 [0l Pes[l  SSOLE SOUBLIBACY [enbg d @ v 1 a wonduosa( 195 ®BQ  #

% 918y H 0-0-1 2Inpadcold J0J 389 Xog jJo sjnsoy

sazi§ uone[ndod renbg Sutwnssy sIDTd pPue AV
10] SJUS0I34 ey Y JO uosuedwio)) Pue ‘SIOLIBIA IOUBLIBAOD) JO AjiTenby J0j 151, Xog JO sINsAY ‘uonduosa(g 19§ ered

"Ju0d ‘T J[qel

13

O

IC

E

Aruitoxt provided by Eic:



AREA' 1997 T o704

U.S. DEPARTMENT OF EDUCATION Y

Oftice of Educationel Research and improvement (OERI) E n I c
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE

(Specific Document)

I DOCUMENT IDENTIFICATION:

me [} Methed foe Sledting CGerweon Gshor's Liver Clossi Reoiory

Foncions and Least Aosalok. Baiafion o rdiziive Oiscminesy Prolysis
Author(s). d’"\\\CQ N\Q}h\\ON\Q Q\/\& 3&\\(\ D W\QY s

Corporate Source:

Publication Date:

1. REPRODUCTION RELEASE:

In order 1o disseminate as widely as possible timely and significant materials of interest to the educational community, documents
announced in the monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users
in microfiche, reproduced paper copy. and electronic/optical media, and sold through the ERIC Document Reproduction Service

(EORS) or other ERIC vendors. Credit 1s given to the source of each document, and, if reproduction release is granted, one of
the foliowing notices is affixed to the document.

It permission is granted to reproduce the identified document, please CHECK ONE of the following options and sign the release
below.

/ . Sample sticker to be affixed to document  Sample sticker to be affixed to document -

Check here| “PERMISSION TO REPRODUCE THIS PERMISSION TO REPRODUCE THIS or here
Permitting MATERIAL HAS BEEN GRANTED BY MATERIAL IN OTHER THAN PAPER
microfiche COPY HAS BEEN GRANTED 8Y . Permitting
(4"'x € tilm), - rp\ﬁ - AL reproduction
paper copy, 50-“" «Q in other than
slectronic. . 1 10 THE EDUCATIONAL RESOURCES O — paper coy.
and oplical media INFORMATION CENTER (ERIC)." TO THE EDUCATIONAL RESOURCES
reproduction INFORMATION CENTER (ERIC)."

Lovel 1

Level 2
Sign Here, Please

Documents will be processed as indicated provided reproduction quality permits. |f permission to reproduce is granted, but
neither box is checked, documents will be processed at Level 1.

*I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission 1o reproduce this document as
indicated above. Reproduction from the ERIC microfiche or electronic/optical media by persons other than ERIC employees and its

system contractors requires permission from the copyright holder. Exception is made for non-profit reproduction by libraries and other
service egencies 10 salisly information needs of educators in response 1o discrete inquiries.”

Siéneture:% me Posmon d\ W!\ J— @Q} ,tgggu‘

Printed Name: N Or amzallon .
~ . f\\\& N\QQ!\\OCM\Q " Elacda Atloskic Ummr%;,
hadress: @.0. Bax2¥47 Telephm Numw( D6l ) 392-4499
< ’ FL % ate:
Goco Rerun L S3%27 ™ 4yw97

OVER



UA

THE CATHOLIC UNIVERSITY OF AMERICA
Department of Education, O’Boyle Hall
Washington, DC 20064
202 319-5120

February 21, 1997
Dear AERA Presenter,

Congratulations on being a presenter at AERA'. The ERIC Clearinghouse on Assessment and
Evaluation invites you to contribute to the ERIC database by providing us with a printed copy of
your presentation.

Abstracts of papers accepted by ERIC appear in Resources in Education (RIE) and are announced
to over 5,000 organizations. The inclusion of your work makes it readily available to other
researchers, provides a permanent archive, and enhances the quality of RIE. Abstracts of your
contribution will be accessible through the printed and electronic versions of RIE. The paper will
be available through the microfiche collections that are housed at libraries around the world and
through the ERIC Document Reproduction Service.

We are gathering all the papers from the AERA Conference. We will route your paper to the
appropriate clearinghouse. You will be notified if your paper meets ERIC's criteria for inclusion
in RIE: contribution to education, timeliness, relevance, methodology, effectiveness of
presentation, and reproduction quality. You can track our processing of your paper at
http://ericae2.educ.cua.edu.

Please sign the Reproduction Release Form on the back of this letter and include it with two copies
of your paper. The Release Form gives ERIC permission to make and distribute copies of your
paper. It does not preclude you from publishing your work. You can drop off the copies of your
paper and Reproduction Release Form at the ERIC booth (523) or mail to our attention at the
address below. Please feel free to copy the form for future or additional submissions.

Mail to: AERA 1997/ERIC Acquisitions
The Catholic University of America
O'Boyle Hall, Room 210
Washington, DC 20064

This year ERIC/AE is making a Searchable Conference Program available on the AERA web
page (http://aera.net). Check it out!

awfence M. Rudner, Ph.D.
Director, ERIC/AE

'If you are an AERA chair or discussant, please save this form for future use.
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