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A COMPARISON OF EPPS SCCRES OBTAINED FROM THE STANDARD FORCED-CHOICE
PROCEDURE AND A RATING-SCALE PROCEDURE

CHAPTER I
INTRODUCTION

Recent investigation has stressed the confounding effect of response
sets on tﬂé measurement of personality varlables.l For example, the set to
acquiesce (7, 8) has been shown to account for varying amounts of the
systematic variance in scores on the California F Scaie (4). Hanley (18),
working with scales characterized by the yes-no or true-false type of
response category, has shown that another response set may be operating
independently of the acqniescence set, This other set has been operationally
definsd by Edwards (12). He refers to it as the tendency to glve 'socially
de51rab76 responses in self-descrlptlon, this is, briefly, the SD sete In
a recent monograph, Edwards (14) summarized the literature and his own
research concerning this variable.

Although not much can be done to guarantee control of response sets,
the set to acquiesce can be neutralized by having half the statements of a
monad scale keyed in oneodirection, and the other half key;d in the opposite
direction, The SD set is not so easily controlled. Edwards (12) showed
that from knowing the location of a statement on the SD continuum one can
predict with a high degree of accuracy the proportion of individuals who
will endorse this statement when describing themselves, Eﬁidence such as
this indicates that the SD set is pervasive, and that it tends to mask or

override other dimensions of a statemeni which might be more relevant for .

assessment of perscnality or prediction of behavier,
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Various methods have been devised for controlling or négating the
SD set. One method is to phrase statements so that they tend to cluster
within a given range on theASD continum, Buss and Durkee (2) used this
procedurs in constructing an'inventoryAto assess hostility, a refgtively
socially undesirable characteristic, Their statements tended to cluster at
the unfavorable end of the SD scale, Similarly, statements may be chosen
to represent only the midpoint, ;; in the case of neutral statements, or

thel favorable end of the SD continum. Another method ies to include in a

scription inventory a correction scale such as the K Scéle of the
MMPI (22) or the SD Scale designed by Edwards (lk,ch. L), Still another
msthod is to pair/igems on ei%her their preference value, which is related
to their SD'vélue, or on their SD value itself. This third method is
referred to as the forced-choice technique, -~ In constructing the Gordon
Personal Profile, Gordon (16) paired statements on their preference value,
Edwards (13) paired statements on their SD value in his Personal Preference
Scheduie (EPFS).

The current popularity of the forced-choice method as a means of
controlling both ﬁhe acquiescence and the SD response sets has focused
attention on the type of scores this method producess Scores on forced=
choice inventories, such as the EPPS, are an example of what Cattell (3)
calls ipsative or intra=-individual scores; i.e.; an individuaiis score on
a gi;en EPPS variable is meaningful only in relation to his scores on the
other EPPS varisbles. . o
Clemans (5) explored the methodological and statistical problems

invelved in ipsative measures. Mosht pertinent at this point is his statement

that "..othere is always a set of raw or absolute measures underlying the

ipsative set" (5, pe 73)o Clemans discussed other properties of
J & 5
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ipsative matrices, Some of thesé pertain to the present investigation, and
will be referred to later in the devélopment of this report.

Wright (27), following Clemans' lead (5), undertook to show that EPPS
scores were 'underlaid" b& raw measures. Whereas Clemans started with raw
scores and worked toward ipsative scores, Wright started with the iﬁqative
EPPS scores and tried to reproduce them by operating on raw or interactive
scores as defined by Cattell (3), To obtain his raw data, Uriggt (27)
adminlsterau a self-descrlption rating scale made up of EPPS statements
presented one at a time., The variable scores obtained from the rating scale
form of the EPPS were campared with variable scores obtained by administering
the standard forced-ch01ce form of the EPPS to the same Sss The rating-
scale variable scores were nexéf;tandardized by variables and then ipsatized
by individuals, These transformed variable scores were also compar;a to
conventional EPPS scores. The results of this latter comparison showed that
standar;izgd-ipsatized rating-scale scores tended to correlate highly With
EPPFS scores which'@%:e already in ipsative form.

The.present investigation is concerned with two separate problems
arising from Wright's (27) work. |

Problem I. Can one devise a method of scoring responses given to
separate EPPS statements such that the scores for variables g?llrcorrelate
more highly fhan Wright!s normative=-ipsative scores)with‘conventional EPPS
scores for corresponding variables?

Problem IIDZ Wright shoﬁéd that the factor structure of éﬁé%zatrices
of variable scores for the rating scale and the EPPS were not identical,
Presumably,.one of the major differences lay in the presence of one or more

SD factors in the rating-scale score matrix. Cen one determine more precisely

whal relieble systematic variance is present in verieble scores from



statements rated one at a time which is not present in ferced-choice EPPS

variable scores, and vice versa?

- To investigate‘these problems, a further analysis of Wrightis {27)
data was undertaksn.



CHAPTER II

'SOURCE OF DATA

/

As indicated previously, the present investigation consisted of a
further analysis of data collected by Uright (27). These data were ﬁsed
because of the considerable statistical information available on the data.

Wright employed two measures of personality--the standard Edwards
 Personal Preference Schedule (EPPS) and a modified version of this inventory,
hereafter referred to as the Rating Secale, which‘will be described later,

. He administered these inventories to 153 students in undergraduate psybholcgy
classes, The order of administration of the inventories was EPPS the first
day, Rating Scale the second day, EPPS the seventh day, and Rating écale the
| eighth day. The statistical data of Iright's that were used in the present
study were based on the 92 Ss present for all four inventory administfationBQ
The sex, age, and collegé'class distribution of this group was described\by
Wright (27, po 73). |

The EPPS is a forced-choice duad personality inventory which provides
measures on 15 personality variables. These are: Ach, Achievement; Def,
Deference; Ord, Order; Exh, Exhibition; Aut, Autonomy; Aff, Affiliation;

Int, Intraception; Suc, Sucporanceg Dom, Domi;anceg Aba, Abasement; Nur,
Nurturance; Chg, Change; End, Endurance; Het, Heterosexnafgty§ and Agg,
Aggression. This inventory contains 210 items, omitting the 15 duplicate
items, with each item consisting of a peir of statements. In constructing
the inventory, Edwards paired the statements on the basis of their social
desirability scale values, These scale values had been determined by the
method of successive intervals (15, cho 5)s Since S is instructed to select

frem cach pair of statements the one more cheracteristic of him, the tosal



score for any S always equals the number of items, i.e.; 210. Differences
between Ss are, therefore, limited to differences in the pattern or profile
of the variable'scores. Since each variable is represented in 28 compar-
isons, the raw score on each variable can vary from 0 to 28, However, each
va.r:.a.ble scale contains only nine different statements; in each variable
scale eight of the nine sta,pements are paired three times with statements
from the remaining scales, and one of them is paired four times,

To form the Rating Scale, Wright (27) listed in randem order the 135
different statements of the EPPS., On this form of the inventory S was asked
té indiéate on a nine-point scale how well or how poorly e:a'ch statement
described himself, The descriptive category "as poor as possible! was
weighted 1; the category "as good as possible" was weighted 9. The variable
scores for the Rating Scale were obtained by adding the response weights ft;r
each of the nine items representing the variable. Since each variable was
represented nine times, the minimum possible score for any variable was now

nine; the maximum possible score was now 81,

o

N
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CHAPTER III

PROBLEM I

Progedure’for Problem I
To obtein scores on the varisbles from Rafing'Scale raw date which

‘would corrslate highly with EPPS scores on the same variables, two methods of
scoring the Rating Scale were devised. One method of scoring was called the
difference method; the other, the zero-one method. It should be recalled that
the ratings had originally been done on single,-non-paired items.,

Difference method. The first method of scoring the Rating Scale was
designed to produce veriable scores which would have meximum stability (test-
retest relisbility) while correlating highly with EPPS varisble scores. For
eachv§, the raw data consisted of the weights which S had assigned to ihe 135
staté%ents of the Rating Scele. These weights wera pooled for each set of nine
statements. Since the same statements are used three or four times in the
EPPS format, it was necessery to edd some statement-weights three times and
some four times to get 28 weights for each variable. These weights were summed
for each of the 15 varisbles. Then the sum of the weights of the 28 state-
ments paired with the statements on & given variable in the EPPS format was
subtracted from the sum for the given veriable. Hence each S now had 15
Qigferegce scores, some positive and some negative. The sum of these'l5
scores for each S equelled zero. For a given variable, these difference
scores had a meximum range of 448 since the lowest possible score was now
~-224, the highest +224. The only way in which the maximum possible score
cotld be obtained is illustrated by the following hypothetical example., If
all nine statements representing e particular variable were rated as high as

the scale allowed, they would each have a weight of nine., These extreme
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ratings would give this varisble a total score of 28 times a weight of nine,
or 252. If the statements psired with this varisble had each been rated as
low as the scale would allow, they would have a pooled weight of 28 times one,
or 28. To obtain this veriable's difference score, one would subtract 28 from
2525 Since it is possible for a varisble to have a score of +224,, it is also
possible for a variable to have a score of =22/, Neither of these wvalues is
likely to occur. The difference scores for the 92 §§\used in this investiga-
tion did not exceed plus or minus 100.

Zero-one method. This procedure was designed to match as qlosely as
possible the EPPS method of scoring. It was believed that, if the assigned
statement-weights were compared statement by statement as they appeared in the
EPPS format, one would produce varisble scores which would correlate more
highly with EPPS scores than would the difference scores. In addition, the
zero-one procedure would yield scores having the same maximum range and the
seme total score for each S as in the standard EPPS.

Basically this method is quite simple. However, without machine~
scoring techniques it is quite laborious., For each S statement-weights were
compared for the statement pairs as they appeasred in the-EPPS. The variable
to which the statement of a pair with the greater weight belonged received a
score of one. The variable to which the‘statément of the pair with the lesser
weight belonged receivgd a score of zero. If the weights for the paired
statements were equal, each veriable received a score of .5, The score on any
given/variable was the sum of these values. Aé with the EPPS, the variable
scores obtained by the zero-one method could range from O to 28, and they

summed to 210 for each S.
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Trestment of results. The difference scores obtained for the first and
second sdministrations of the Rating Scale were correlated with each other and
with the first and secomnd administrations of the EFPPS. Letting D equal the
matrix of differencé scores obtained froﬁ the Rsting Scale, and Z the matrix
of scores obtained from éié gstanderd EPPS, the five correlation matrices ob-
tained were T D s Tp 21’ ) Z s Tp 221, and rDzz2 The diagonal elements of
the matrices rD1D2 and rzlz give the test-retest reliabilities for each
‘variable. The latter matrix had been obtainsd previously by Wright (270

The geometric means of the diagonal elements of the four correlation
metrices representing correlations between the difference method and the EFPPS
were computed. These mean r values were corrected for attenuation. These
corrected correlations represent the correlstion possgﬁle between the measures
had both been perfectly relisble, eMeans and medians for the resulting 15
correlations-~for both the uncorrected and the corrected ;ﬁ—-were»obtained.

In the process of obtaining the correlation matrices, variable means end stan-
dard devietions were obtained for the two administrations of the difference-
scored Rating Scele.

The same operations were performed on the zero-one variable scores of
the Rating Secale. The same comparisons were made with the EPPS variasble scores.

It should be noted that the g’ transformation was not used in determin-
ing the geométric mean of the r's for each variable., The 2 ! transformation is
most appropriste when one is making parametric statistical tests between 1
vhen the population parameter is very high. Wright (27) reported means of
correlations from both untrensformed and transformed correlation coefficients.
The means based on the g’ transformation were consistently,; but only slightly,

' nigher then those based on the untransformed r5. Differences were more

noticeable in the two forms of mean coef{icients when the rs for the veriables

U FTT,
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had been corrected for attenuation before the g' transformation had been made.
The mean r for gk_based on the gf transformation iﬁcreases markedly if one of
the rs approaches 1.0000 since under this condition ﬁhe corresponding z' value
approeaches infinity. | '

The gf transformation was not used in the present investigation;gécause
of the relative stability of rs based on 92 observations and because of the
practically insignificent differences found by Wright between transformed and
untransformed mean r's. The correction for attenuation was done after, not
pri&r to, the averaging of the 2s.

The differsnce method of scoring made use of Wright's (28) program for
écoring rating scaies on an IBM fype 650 electronic computer. The zero-one
method of scoring (21) was programed by the present investigator and Wright.

The correlation matricss were obtained by using two progrems written by Dvorask

and Wright (10, 11).

Results and Discussion of Problem I
Mesns and standard deviations, Table 1 gives the mean and standard

deviation of each variable for the first and second a&ministration of the
~original Rating Scale and the EPPS. ffhese data were taken directly from
Wright's (27) report and are based on 92 Ss. Table 2 gives the mean and
standard deviation of each variable for the first and second administration
of the difference-scored Rating Scale, and the zero—one-scored Rating Scale.
Table 3 shows the result of comparisons msde between corresponding variable
means for first and second administrations of the original Rating Scale, the
difference- and zero-one-scored Rating Scale, and the EPPS.
The rank ordering of the variable means for the difference and zero-one

methods of scoring the Rating Scale correlated more highly with corresponding
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Table 3

Correlated t-Test Comparisons of Rating Scale and E>PS HMeans
for First and Second Administration

(N =92
Original Difference-Scored  Zero-one Scored . E 08 Means
Rating Scale Means Rating Scale Means Ratz.ng Scale ieans
%%, t D,-D, t 0%, 07 t 2-Z, %

Ach  .6087 1.4 750 .55 0869, 306 -.5435  1.7%
Def  .LG7Th .99 935 603 30k 0992 ~.2934 945
ord  .2717 - .629 “l.448  1.024 -.2772  1.0L4 -.3587  1.112
Bxh 1847 443 1.152  .755 .3750 1.253 -.2391  .756
Mt L0109 .025 -.989  .732 0272 L0S1  -.7252  2.160%
AfF 12392 .657 4489 3.472¢ 9733 3.221%% L0109 .036
Int L6087 1.232 -3.750  2.h22% -.559  1.809 - -.0435  .140
Suc 5652 1.088 _ 956 .595 1196 .386 L6631 2.005%
Dom -1.0217 2.396¢  -3.39L  2.355% ~.5435  2.167%  ~.3475  1.086
Aba  2.1087  3.12L%% 7,750  3.550%%  1.0978  2.924%  ,9239  2.545%
Nur L6631 1,604 -.207 156 ~.0439 192 5652 1,840
Chg (0652 L149 L2k 278 L0595 .193 LS7h 1,490
End 3913 .790 979 .530 2772 570 1522 L4l
Het  1.1739 2.89%%% 1,772 1.3l 1956 L6065 -.5670  1.473
Agg  -.8043 1.590 -k ,296 -.1359  .519 3567 1.127
* 5 < .05

# B ¢ 01
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EPPS variable means than did the original Rating Scale meens. When the means
for the two administrations were combined, thé rho values were .95, .91, and
.74, respectively. The variabie means for the difference method correlated
«98 with the means for the zero-oné method. No similar comparison could be
made with varisble means for Wright's (27) normetive-ipsative-scored Rating
- Scale because that method of scoring produced variable mesns which were equal;
From Tables 1 and 2 it may be seen that the variable Aggression con-
sistently had the lowest mean. The highest mean on the original Rating Scale
Scores was on the variable Achievement for both administrations. For the two
arbitrary methods of scoring the Rating Scale and for the EPPS, Iutracéption
had the highest mean on both administrations. Atasement showed the greaiest
shift in mean value for all sets of deta; the means on the second administration
were consistently lower. The statistically significant drop in size of the
mean for Abasement (Table 3) is in line with findings reported by Holliday (19).
In a test-retest reliability study of the MMPI using normsl college Ss,
Holliday.iéﬁnd the means of tﬁe clinical scales tended to drop on retest,
whereas the K and L scale means tended to rise. She suggested that this
result might ".,.be attributed to an increased defensiveness, and a desire to
appear more accepteble socially" (19, p. 29). Merrill and Heathers (24) in
their study on the relationship between the EPPS and MMPI found that, for
college counseling-éentef male clients, Abasement was the EPPS variable most
positively related to the MMFT clinical scales, most negatively related to the
MMPI K Scale, and most negatively related to Edwards! (14) Sb Sbale. Merrill
and Heathers also found Dominance the EPPS variable most negatively related to
MMPI clinical scales, most positively related to the MMPI K Scale, and most
positively related to Edwards' SD Scale. As shown in Table 3, the mean score

on Dominance was consistently higher on the second administration of &he Rating
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Scale' and the EPPS. This shift was also in the more soclally acceptable
direction, and was statistically significant for the Rating Scale data but not
for the EPPS. |

In spite of changes in the size of variable means from thé first
administration to the second, the rank ordering of the means for the two
administrations was highly similar for all scoring procedures. The respective
rho's for the original Rating Scale, the difference-scored Rating Scale, the
zero-one-scored Rating Scale, and the standard EPPS were .997, .95, .96, and
.95, ‘

With respect to standard deviations, scores for Deference tended to be
least variable when both administrations of the EPPS and all methods of scoring
the Rating Scale were taken into account. Similarly, scores for Abasement
tended to be most varisble.

Reliabilities. Table 4 contains the test-retest reliability coefficients
for the variables for the difference-scored and zero-one~-scored Ratimg Scale
end for the EPPS. The reliabilities for the arbitrary scoring methods come
from the diagonal elements of Tables A and F given in the Statistical Appendix.
For the difference and zero-one methods, scores for Deference had the lowest
reliability (r = .77 and .67, respectively). For the EPPS, Exhibition was
lowest (z = .64) and Deference second lowest (r = .67). For the difference
and zero-one methods, Dominence had the highest reliability (r = .90 and .88,
respectively); for the EPPS, Abasement (r = .84). N

On the 15 varisbles, nire of the test-retest reliasbilities for the
difference-scored Rating Scele were .85 or above; only Deference and Nurturance
were below .80. For the zero-one-scored Rating Scale, four variables had
reliabilities above .85; six were below .80; one, Deference, was below .70.

On the EPPS no variables had a reliability coefficient above .85; six had



16

Table 4

Test-Retest Reliability Coefficients for the Diffefénce.and the
Zero-One Methods of Scoring the Rating Scale and for the EPPS*

(N = 92)
—
Difference Zero=One

Method Method EPPS
Ach 8699 859% 8254
Def 7656 6724 6663
Ord 8805 8731 8134
Exh 8529 7851 6435
Aut ' 8769 8198 7632
AfE 8372 7737 7963
Int 8647 8369 8359
Suc 8716 8368 7764
Dom 8988 8796 8176
Aba 8300 | 7924 - 8h45
Nur 7778 8150 8106
Chg 8218 ,, 7847 8043
End 8280 8089 7620
Het 8819 8520 7648
Agg 8544 7906 7200
Mean 3475 8120 -7 7763
Median 8544 8150 < 7963 -

*Decimais omitted.
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reliabilities below «80; Deference and Exhibition were below .,70. The median
test-retest reliabiliﬁy fbr the 15 variasbles was .85 for the difference method,
+82 for the zero-ome method, and .80 for the EPPS. The median test-retest
reliability for the original Rating Scale variable scores was 89, and for the
normative-ipsstive-scored Rating Scale (27), .88.

Both the difference and the zero-one vafiable gcores showed lower test-
retest reliabilities thén the original Rating Scale variable scores. This
might have been anticipsted because these methods produce difference scores in |
which error variances of the scores summate (17, Pe 393), In spite of the
range of median reliabilities for the EPPS and the various methods of scoring
the Reting Scale, these median test-retest relisbilities based upon asn admin-
istration interval of one week are all as good or better than those usually
found for inventories which purpert fo measure personafgi; variables (cf. 1).
For exampie, Hoiliday's (29) study showed az median test-retest reliability for
normals of «71 for 13 MMPI scales based on the Group Form; of 76 for the
Individual Form. Her time intervals averaged 17 and 16 aayé, respectively.
Cottle (6) showed a median reliability for normals of .76 using the MMPI
Individual Form alternately with the Group Form for test-retest. His time
interval was less than one week,

Indices of congruency. Tabie 5 gives the correlations between corres-

pondipg varigbles for the four combinstions of the two administrations of the
difference-scored Rating Scale and the EPPS, the geometric means of the vari-
ables for the four sets of coefficients, and the’;;ometric means of the
variables corrected for the unreliability of the measures. At the foot of
each column are the mean and median valuves of the correlations in that column,

Table 6 gives the same information for the zero-one method in its comparison

with the EPPS. (The complete tables of correlations between zil pairs of
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“Table 5

Summary Table of Correlations betweexi_,Corresponding Difference-Scored and EPPS
Variables, and Their Geometric Means (I{vncorgsi;%ed end Corrected for Attenustion
~ ‘ =:
T r r © Ty o - Geometric
Dlzl D122 JJQZl D222 Mean c

Ach 7842 - 7786  .7649  .8155  ,7856  .9272
Def 5439 .6207  .5169  .5397  .5517 _ 7725
0rd . .6638 - .6876  .6876 .03  .6942 7 .8203
rExh 6327 L6760 L6125 .T082  .6563  .8859
Aut L8171 L8402 L7370 7976 L7970 QU2
ALE L7073 L7657 JT429 7597 7435 L9106
Int  .7563  .8253  .6968  ,7785 7628  .8972
Sue  .7060  .7894  .6910  .8256  .7509  .9128
Dom .8338 .8305 7869 .8267 .8192 <9557
Abe  .8212  .7606  .7761  .8088  .7913  .9452
Far L7413 L7500 6689 L7088 L7079 L8916
Chg  .7673 7443 7731 .8536  .7835  .9637
- Znd L6732 7883  .7030  .8316  .7463  .939
Het  .7362 . .7644  .6849  .7849 .71 .9031
Agg  .6733 L6370  .6751 7440 .6813 8687

A

Mean 7238 L7475 .7012 L7632 7342 L9046
Median 07362 07641'- :6968 ;7849 071563 09106
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Table 6

Summary Table of Correlations between Corresponding Zero-One-Scored
and IPPS Variables, and Their Geometric Means Uncorrected

and Corrected fog Attenuation
(N =92)

—

r ro-llZl rc’-ll22 ro-12 Zl ro.lZZZ Geox;;:ﬁ;ic T
Ach  .8009  .7625  .7576  .8069  .7817  .9282
Def  .5809  .6402  .5788  .6113°  .6023  .8999
Ord  .7033 7434 7079 7921 7358 .8731
Exh L6721  .7051  .6012 L7251 L6742 9485
Aut 7969  .8520  .7332  .8347  .8029 1.0150
AT L6957 L7613 L1372 L7548 L7368 .9387
Int  .7655  .8075  .7526  .8112 7838  .9371
Sue  .7330 L7957 L7300 T L8764 J7816  .9697
Dom  .8761  .8370  .8302  .8715  .8534 1.0062  }_
Aba 8379  .7827  .7961  .8529  .8169  .9987
Mur L7368 07503 L6771 .7677 7322 .9008
Chg 7754  .7229  .8059  .8445  .7859  .9893
End  .7098  .7895 (7457  .8593 .71 .9860
Het 7498 .7620  .7087  .8226  .7597  .9412
Azg L6543 .6388  .6806  .8124  .6934  .9190
Mean .7392  .7567  .7229  .8029  .7543  .9501
Median .7368  .7620  .7332  .8124 .71 .9412

N
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Table 7

Summary Table of Correlations between Corresponding Normative-Ipsative-Scored
and EPPS Variables, and Their Geometric -leans Uncorrceted
and Gorrccted .f.‘ocg'2 slttenuation
N = Y

T r. T T Geometric r
N4
.2, NZ% % % yean

Ach 7497  JTI02 7557 .8083  .7T706 L9051
Def 4753  .5385 462  W4B58 4853 6740
ord 5945  .6417 L6340  .7070 L6430 7515
Exh  .5950  .6302  .5570  .&449  .6058  .BOTO
Aut L8092 7924 L7570 J7739 .7829 9517
APE L7650 7984 JT66T 1879 JTT94 .9168
Int 7689 .8290 .6993 7848 L7691 8944
Suec  .6901  .7978  .6692  .8239  JT4R3  .8980
Dom  .8127  .8007  .7786  .8290  .8050  .9354
Abe  .8002 7428 7516 7826 7690 9174
Nur  .8015 L7206 7473 W7199  JT466 L9063
Chg 7543 7690 7551 WB476  JT806  J944B
End  .8719 L7805 B854 L8154 7361 9063
Het  .7390  .7896  .6992  .8098  .7582  .9116
Age  .5123 L5051 .5572 6160 L5459 6888

Mean .7026 7271 6840 . 7491 JTLLT 8673
Median .7497 7702 6993 7848 7582 .9063

\*\}
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variables appear in the Statistical Appendlx.) Table 7 gives the same lnfor—
mation for Wrightts (27) normativeelpsatlve method. For the four metheds of
scoring the Rating Scale, the correlations between the second administration
of the Rating Scale and the second administratlon of the EPPS tended to be
the highest. This may reflect an incressing stability in S's reaction to a
given statement. |

The geometric means summarize the relative degree of relationship
between corresponding variables as measured by the EPPS and three methods of
scoring the Rating Scale. The larger the value of a mean coefficient, the |
greater the success in obtaining variable scores from the Rating Scale which
would approximate those of the EPPS. The method of scoring the Ratiﬁg Scale
which showed the greatest success was the zero-one method. Of the 15 corres- ¥
ponding c;efficients 13 were higher for‘the zero-one method than for the
difference method. Next best was the difference method with 11 corresponding
coefficients larger than thoée for the correspohding rormative-ipsative method.
However, these differences were slight since the median coefficient\fbr_each
method was practicaily the same; it was .75 for the difference method, .77
for the zero-one method, and .76 for the normative-ipsative method.

Some EPPS variables were more successfully predicted by the correspond-
ing Rating Scale variables than others. As measured by the difference, zero-
one; and normative-ipsative methods of scoring the Rating Scale, Deference
showed the lowest degree of'relationship with Deference as measured by the
EPPS with r equal to .55, .60, and 49 respectively, accounting for only 30%,
36%, and 24% of the variance in the corresponding EPPS scale. Perhaps this
low degree of relationship can be attributed to the comparatively small stan-
dard deviaﬁién for Deference as measured by the EPPS and the various methods

of scoring the Rating Scale. Dominance consistently showed the highest degree
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or relationship with r equal to .82, .85, and .80, respectively.

When these geometric mean r's were corrected for attemuation due to lack
of reliability of the measﬁring instruments, the differénce, zero-one, and
norpative-ipsative methods maintained theéir relative degree of success in
approximating EPPS variable scores. All 15 of the variables for the zero-one
method ;‘_c':s were larger than the corresponding difference method _z;:: s. Twelve of
the difference méthod_l_;és were larger than the corresponding normative-ipsative
ris. The medians were again fairly similar being .91 for the difference methbd,
94 for the zero-one method, and .91 for the normative-ipsative method.

The rankings of the sizes of the corrected geometric mean coefficients
were also fairly similar. The ranks of the difference method coefficients

- correlated .88 with the ranks for the zero-one method coefficients and .89
with the normative-ipsative coefficients.. The zero-one ranks correlated .79
with tke normative-ipsative ranks.

. For the difference and the normative-ipsative methods, Deference was
still lowest in relationship to EPPS Deference with the r, equal to‘.77 and
.67, respectively. For the zero-one method Order was lowest with ic equal to
.87; Deference was second lowest, .90. Highest for the three methods of
scoring the Rating Scale was Autonomy, with .97 for the difference method,
1.02 for the zero-one, and .95 for the normative-ipsative.

The higher corrected values for the zero-one method and the lower
corrected values for the normative-ipsetive method is in part related to the
method of correcting for,atienuation. In the correction formula, the'dé?gmi—
nator terms are the test-retest reliabilities of ihe measures correlated.
Since the reliasbilities of the zero-one scores tended to be lower.than those

of the difference or normative-ipsative scores, the zero-one uncorrected
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coefficients tended on the average to be enhanced more by the correction
procedure than the difference or nomative-ipsative coefficients.

In conclusion, one can saj that the varisble scores as obtained by
the zero-one method correlated slightly more highly on the average with EPPS
variable scores than varieblé scores obtained by the difference or normative-
ipsative methods (p > .Ol, sign test). This was true whether the coefficients
were uncorrected or corrected for attemuation. It is not likely that sub-

" stantially higher correlations couid be obta‘ined than those found unless one
used a group of Ss with a greater "range of talemt." The correlations were
probably attenuated by other factors in addition to week-to-week variance.
One of these factors might be a difference in test-taking attitude toward the
Rating Scale as compared with that toward the forced-choice EFPS.

It would appear from these results thet approximately the same data
can be obtained from the Rating Scale as can be obtained from the standerd
EPPS. In addition, the time required for administering the Rating Scale is
considerably less than that required for the standard EPPS. However, this
saving in administration time is offset by the relative inconvenience of

scoring the Rating Scale, and the relative lack of normative data.



CHAPTER IV
.PRCBLEM II

The problem of this phase of the investigation was tp determine and
analyze the relisble systematic variance in the original Rating Scale
variable scores obtained for each of the 92 Ss by Wright ( %) which was not
present in the EPPS variable scores, also obtained for each S by Wright;
and, conversely, to determine and analyze the reliable systematid variance
in the EPPS variable scores which was not in the original Rating Scale

variable scores,

Treatment of the Data

Multiple prediction procedures were used to determine the systematic
variance in one inventory!s score matrix which was not in the other. Factor
analytic procedures were used to analyze this systematic variance.

To gain increased stability of results, St's varisble scores from both
administrations of each inventory were pooled. This pooling was not done
with the variable scores themselves, but was accomplished by adding together
four sets of Wright's (27) relevant correlation matrices based on these
variable scores. One set of correlations was the correlation matrices of
the variables for the two Raping Scale administrations, that is, rxlxl,
rxlxz, rxle,_and*rxzxz, where X equals the Ratiné Sgale and the subscripts
stand for the first or second zdminisiration. The second set of r's was

, and r

- 3 T 3 T *
hay' hliy I 229
where 2 equals the EPPS). The third set was the intercorrelations among the :

similar but based on the EPPS variables (r

variebles from both inventories (2, ., , T s T ; and v )o The
2% RE X o2
first two sets of matrices presumzbly contained the same systematic variance

which would have been in their corresponding score matrices if the raw score



25

matrices had been transformed to standard score mat;ices; The adding of these
particular correlation matrices results in a matrix sum which equals the
.variance-covariance matrix éi-each set when the variable scores are pooled
prior to correlating, The three variance~covariance matrices were transformed
into correlation matrices. These resulting correlation matrices were desig-

nated by the symbols p 2 and Pos

' Pz
The next step was to develop two matrices of beta weights which
would be premultiplied by Pyp OF its transpose, p;::’ Thevr_esulting product,
psz, was subtracted from Pax to obtain the variance-covariance mﬁtrix of
the errors of prediction when predicting Rating Scale variable scores from
EPPS variable scores when ali scores are in standard-score form., Similarly,
the product pzx? wasosubtracted from Paz to give the variance-covariﬁnce
.. matrix of the errors of prediction when predicting EPPS variable scores frém
the Rating Scale variable scores when all scores are in standard-score form,
An error-of-prediction matrix is assumed to contain the systematic
variance in one set of variable scores whlch is not accounted for by the
variance in the other set of variable scores. These error matrices are
partial variance-qpvariance matrices, and are labeled C,x 8nd C, in the
Mathematical A.ppendix°l ‘The_error matrices were then transformed into the

partial correlation ma’oric:es,,}?!-xx and Pzz' Each was then factor-analyzed

until four factors were extracted.

lThe Mathematical Appendix gives the retionale and the computational
steps for obtaining the two partial correlation matrices and estimates of
reliability. The method was originally suggested by Dr. Paul Horst. Dr.
William M, Meredith is the author of the = appendix. Edward F., Gocka trans-
lated the matrix-zlgebra computational steps into an IRM Type 650 flow chart.
Machine cemputation was supervised by Gocka
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To determine how many of these facters could be considered reliable,

the rationale summarized by Wright (27) was followed. Wright stated:

The amount of variance accounted for by any given factor can be
determined by computing the sum of squares of that factor loading
vector, although following Horst (20) and as summarized by Meredith
and Wright (23),‘the valuezis usually obtained in the factoring
process. Referred to as A", it is the root or eigenvalue associated
with the factor vector, The sum of the roots indicates the total
amount of variance extracted by the factors given. Horst has
pointed out in unpublished notes that if the factor extraction is
continued until the sum of the roots equals the sum of reliabilities
of the variables, then all the reliable variance will have been
accourited for (27, p. 34).

The computational steps réquired for estimating the sum of the A2 el ements
are given in the Mathematical Appendix.z

The  vectors of reliable factor loadings for the unprodicted variarce in
the Rating Scale were rotated to simple structure and correlated with sums
of thé social-desirability scale values for each of the nine stgtements which
make up the 15 EPPS variables,

The partial correlatvion matrices were obtainud by procedures not yet

" written in report form. The program used for the factor analysis is a
modification of Wright!'s (26) principal axis program which has also not yet

been written in report form.

Results and Discussion of Problem II

Pooled correlation metrices and their derivatives., The ratrix sum of

the Rating Scale correlation matrices which were taken from Wright's (27)
report is given in Table 8. The comparable EPPS matrix is given in Table 9,
The sum of the matrices of correlations between the Rating Scale and the
IPPS is given in Table 10. The distinguishing chagacteristic of the Rating
Scale variance-covariance matrix given in Table 8 was the predominance of

positive values; out of 2 total of 105 off-diagonal elements, only 7 were
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s

negative, For the corresponding EPPS matrix, 71 out of 105‘were negative,
The non-symmetric Rating Scale~EPPS variance-covariance matrix had a total
of 129 negative off-diagonal eI:ments out of a possible 210, 69 below the
diagonal and 60 above, |

The basis for these disparate proportions of positive elgments is
explained by Clemans (5). The EPPS ﬁariance-covariance ﬁatrix resembles a
first centfoid residual matrix in its proportion of positive to n;éétive
Signs because it is based on ipsative rather than on raw or normative
measures, The preponderaﬁce of negative signs indicates that a factor is
missing from the EPPS standard score matrix which is larger in size than any
of the remaining factors, g . |

The correlation or p forms of these matrices are given in Tables 11
through 13. The two symmetric correlation matrices, Pox and Pyz? have
unity in their diagonals because of the mamner in which the variance-covarie
ance matrices on which they were based were transformed into correlaﬁion
matrices, By pre- and post-multiplying ;Pvariance-covariance matrix by a
diagonal matrix whose diagonal elements are the reciprocals of the square
roots of the corresponding diagonal elements of the origingl ﬁatrix, one
transforms the original matrix into a correlation matrix with diagonal
elements of unity. The non-symmstiric matrix, Pog? in Table 13 does not
have diagonal eléments of unity. This matrix was transformed inte a corre-
lation matrix by pre-multiplying by the diagonal matrix used to pre- and
post-multiply the variance-covariance matrix based on the Rating Scale,
and it was post-multiplied by the diagonal matrix used to pre-~ and post-
multiply the variance-covariance matrix based on the EPPS.

As with the two symmetric correlation matrices, Oyx and Py the

patterning of positive and negative signs in Pos, is identical with that in
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the variance-covariance matrix from which it was obtained.
Table 14 gives the regular inverse of the coerrelation matrix of the
| pooled Rating Scale administrations. Table 15 gives similar data for the

EPPS administrations. [

?

Because an EPPS score matrix is ipsative in Clemans! sense (5),
correlation matrices based upon all 15 EPPS variables have no regular
inverse., A regular inverse cannot be computed unlesé the rank of a matrix
is equal to its order. For a correlation matrix based on a ls-vériable
ipsative score matrix, the rank cannot exceed 14, whereas the order is 15,

A method for finding an inverse using the correlations for all 15 variables
of the EPPS correlation matrix is Horst's (20) "general' inverse procedure
which gives an exact "least-square" solution. Rather than use this procedure,
one variable was arbitrarily dropped from the EPPS p matrix, making its rank
equal to its order, and then the regular inverse of the matrix was obtained,
The variable deleted was the fifteenth, Aggression. The deletion of one

. variable removes no systematic variance from the matrix since with an ipsative
measure the original score matrix always sués to a constant for each case,
Hence the fifteenth variable adds no "information"; it is always exactly
determined by the differencc between the sum of the other fourteen and the
total constant of 210,

Comparing Tables 14 and 15, all the elements of the inverse based on
the EPPFS p matrix.ﬁege positive, and all the off-diagonal elements were
larger than the corresponding values in the Rating Scale p inverse. Ten of
the corresponding 14 diagonal elements were also larger. This indicated
that this EPPS p matrix contained less systematic variance than the Rating
Scele p matrix, Another way of saying this is that the determinant (17,

Do 481) of the EPPS p matrix was of less magnitude (closer to zero) than

the determinant of the Rating Scale p matrix.
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-Yariance~covariance ma%rices.of the predictions, and multiple R's.

YWhen the matrices of regressionlweights had been calculated (Tables 16 and
17), thej were each pre-multiplied by the previcusly obtained non-symmetric
correlation matrix based upon the pooled correlations between the Rating‘
Scale and EPPS variables., The products of these multiplications were two
symmetric #ariance~covariahce matrices, Table 18 givés the variance-covari-
ance matrix of the Rating Scale variables as predicted from the EPPS data,
when all variables are orlglnally in standard units, Similarly, Table 19
gives the variance-covariance matrix of the EPPS variables as predicted from
the Rating Scale data.

Table 18 has as its diagonal elements the squared multiple correlaticns
of each Rating Scale variable with all the EPPS variables. At this point
the EPPS variables had been combinéd linearly to give the best prediction
of the separate Rating Scale variasbles in the "least square" sense., The
correlatioh between these weighted sums of predictor variables and the
Rating Scale variables is given by R, the coefficient of multiple correlatlon.
In other words, R gives us a measure of the success of our prediction, These
R's are presented in Table 20, Also presented are the Eis corrected for
attenuation, and the estimated reliabilities of the prediétionsg and the
criterion measure; it‘should be recalled thet the criterion measure here is
the inventory form which is being predicted, The lowest multiple correlation
was for Deference (B = o47); the highest, for Abasement (B = .85). The
data in Table 1 showed thet for the original Rating Scale and EPPS variable
scores, Deference tended to have the smallest, Abasement the largest average

standard deviztion.

2A procedure for deriving the estimated reliecbilities of the predic-
tions is given in the Mathematical Appendix. This procedure was developed
by Dr. William M. Mereditho

7
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Table 20

Rellabllltles, Multiple R's, and Multiple R's Corrected for Attenuation

Representing the Success of Predictlng the
Rating Scale Variables from the EPPS#

-t . e et o o

*Decimals omitted.

8422. .. -

Estimated Estimated

Reliability Reliability R o Re
of the Prediction of ti.e Criterion g
Ach 9016 9494, 7875 8512
Def 8425 8975 4701 5406
ord 8986 9492 6121 6627
Exh 8524, 9504, - 7208 8009
Aut 8895 9434 7857 8526

AfF 8922 - 9550 7111 T704
int 8780 9502 7394, 8095
c 8485 93389 7416 8308

" Dom 9075 9541 7836

. ﬁba 8610 8983 8492 L9656 .

| Nur 8927 9387 7002 7649
Ch 3561 19438 7816 8695
End 8695 9248 7229 8062
Het 8223 9535 8467 8861
Age 0218 9361 6739 4.7180

ean 8156 9389 7284
Yedian 8695 9438 7394 8308
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The multiple R for Abasement indicates ‘chat the variance related to
Abasement in the Rafing Scale standard scores was largely accounted for by the
EPPS data, whereas the variation in Deference was not. In Table 13 (p ) the
diagonal element which represents the correlation between Rating Scale Abase- *
ment scores and EPPS Abasement scores for the pooled admlnlstratlons was .82,
the largest diagonal element, This suggests that Abasement scores from the
Rating Scale were more closely related to Abasement scores from the EPPS than

were scores on any other correspondlng variables. A conclusion one might draw

from this is that Abasement scores were least ‘affected by the form of the inven- =

tory used, If it could be ‘shown that this close relatlonship (R = ,85) was

the result of the fallure to. control the influence of social de81rab111ty in
S's evaluation of the;stetemenms measurln;iAbasement, tgen this would be an
unfavorable chaoacteristic of this parficular scale, On the other hand, if it
‘could be shown that the relationship indicates that the Abasement scale is
least affected by item format, then this would be a favorable ‘characteristic,

A converse problem exists 1n the present study with regard to the relative
failure of the EPPS to predict Deference in the Rating Scale, The data from
this investigation do not provide enough ev1dence to clarify the issue, The
problem presented is not a- Smele one, For example, ev1dence from other studles
indicates that the relatlonshlp of these two scales, Deference and Abasement,

to social degirability is determlned in large measure by the group tested.
Merrill and Heathers (24), using college counseling-center male clients found
that the I, between Deference and Edwards (14 che 4) SD Scale was .20, that
between Abasement and the SD Scale was =o4b6. Crow (9), using veterans hospi~
talized in a VA neuropsychiatric hospital, found'gt's between the same variables
of +52 and .03, respectively, Edwards (14, p. 64), using largely college
students, reported Pearson rfs of ,09 and =-.14 between the same variebles and

his SD Secale,



N //;
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There is a characteristic of the Abasement scale which should be men-
tioned which makes it quite different in phrasing from the EPPS statements

representing all the other variables except Aggression. Abasement statements

are all of the "I feel .,,." type, in contrast to the almost universal "I like

veee! types Twowthirds of the Agression sﬁat.ements are also of the "I feal
esse? type. Although one does not know whether the scores for Abasement are
érimarily a function of statement 'construction, or of Abasement as a variable,
one might assume that, since the values for the Aggression indices did not
correspond to those for Abasement, the difference between Abasement and other
variables is a function of scmething other than statement vform.

As shown in Teble 2Q the median corrected R for predicting Rating Scale
variance from EPPS standard\scores was .83, The lowest: gc' was +54 for Deferencej
the highest reasonable E’c was .97 for Abasement, '

) The unreasonablfe size of the corrected R for Aggression (_13c = L4,72) is
a function of having deleted Aggression in the p matrix based on the pooled
EP?S administrations (pzz’)' The deletion of Aggiéssiion values meant thaﬁ the

variance of the corresponding Aggression values oi‘ the Ratiné Scale standard

- score matrix had to be predicted by the remaining undeleted l-’+ varlables of

the EPPS standard score matrix, 4s a result, the estmated test-retest relig-
Eility estimate for.the predicted value for Aggression was very low (see Table
20, column 1), When the R for a variable with low reliability is corrected
for attenuation, the corrected R becomes greatly inflated,

Table 19 has as ith‘diagonal elements the squared multiple correlations
of each EFPS variable with all the Rating Scale variables. These R's are
presented in Table 21, Also presented are the R's corrected for attenuation,
and the estimated reliabilities of the predictions and the criterion. The

median R for predicting EPPS variance from Rating Scale standard scores was .86,
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Table 21

-

Estimated

© Def

Estimated ,
Reliability  Reliability
of the of the

Prediction Criterion R Re
Ach 9335 9043 8731 9503
8883 7997 6460 7664
ord 9212 8971 - 7813 8594
Exh . 9063 7831 7839 9305
Aut 9196. 8657 8734 9789
Aff 9274 8866 8606 9492
Int 9132 9106 8601 9431
Suc 9274 8741 8502 Ooh43
Dem 9289 8996 8834 9664
iba 8929 9157 8793 9724
Nur 9022 8954 8603 . 9572
Chg 8952 8915 8938 1.0005
End 9122 8649 8398 L5k
Het 9365 8667 8675 9629
Age 8815 8372 7630 8862
. Mean 9124 8728 83kl 9343
Median 9132 8866 8603 9492

#Decimals omitted,
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The lowest multlple correlation was again for Deference, R = .65; the hlghest,
«89 for Change. The corrected median R was .95, Deference remained 1owest
with gc equal to .77, and Change highest with _f_lcequal to 1.00, Abasement
ranked third highest out of 15,

It is apparent from the multiple R's in Table 2L that predicting EFFS
- variance from Rating Scale scores was moré successful than predicting Rating
Scale variance from EPPS scores. For both directions of predicting, least' -

success was had with Deference,

Error-of-prediction matrices. When one of the predicted matrices was

subtracted from its criterion p counterparte—e,.g,, Prx = psz,--the result
was a symmetric error-of-prediction matrix labeled C in the Hathematical
Appendix, ’fhese error-of-prediction matrices are presented in Tables 22 and
23. They are partial variance-covariance matrices which presumably contaiﬁ-
the variance of one inventory's variables with the influence of the other
inventory's variables partialed out. The matrix in Table 22 contains the
varlance in the Rating Scale p matrix which was not predlcted from the EPPS
data, The elements :m this matrix were all positive.v The matrix in Table 23
contains the variance in the EPPS p matrix which was not predicted from the
Rating Scale data, It had 78 negative out of a possible 105 abow}e-the-diagonal
elements,

The EPPS partial variance-covariance matrix, sz, resembles in its ratio
of positive to negative signs a first centroid residual matrix., The elements
in sz :are on the whole mgch closer to zero than in the corresponding matrix
for the Rating Scale, Cxx' At this point one can be certain that the total
systematic variance in ¢ 2 is less than the total systematic variance in Cxx'

The diagonal elements are equal to l-_l_i_z, so these elements indicate the -
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proportion of the variance in one set of variables which is independent of

the variance in the other set of variables,

Matrices factored. To convert the two symmetric v;riance-covariahce
error—ofhprediction matrices into correlation matrices, they were each pre=~
~and bost-mnltlplled by a diagonal matrix whose elements were the reclprocal
Square roots of the corresponding diagonal elements of the same matrix, Hence
these two symmetric correlation matrices of the prediction errors had unity
for their diagonal elements. The partial correlation matrices are given in
Tables 24,andi25. As with the partial variance-covariance matrices upon which
they were based, all elements of the partlal correlation matrlx for the Rating
Scale variables with the 1nf1uence of the EPPS variables partlaled out were
positive (P ), whereas a majority of the elements of the partial correlation
matrlx for the EPPS variables w1th the influence of the Rating Scale variables

partialed out were negative (P )

Factor analysis Sf the Rating Scale partial correlation matrix, The

first four factor-loading vectors obtalned from the Rating Scale partial
correlation matrix are given in Table 27, Since the sum of the r'ommuna].J.t:.es
of the first two factors exhausted the estinated reliable variance as given -~

by the sum of the first column of 82 elements in Table 26, the third and fourth
factors may be considered unreliable,

The first two factor-loading vectors for the Rating Scale variance not
predicted from EPPS scores are reproduced in Table 28 together with their
”comgnnalities. The first factor was relatively large; it accounted for 86%
of the reliable variance of the Rating Scale variables which was not pgedicted
by the EPPS variables. The second factor accounted for the remaining reliable

variance. This latter factor was characterized by large positive loadings in
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Table 26

Reliability ‘?ﬁjbimates of the Variables in'the Partial Correlation.iﬂa‘bfik :
% for the Rating Scale and for the EPPS

| , (Azx and Az z) ' /:ﬁ
| |

—_———ee e = —

- Rating Scale A EPPS A

Ach ‘ 7062 L3841

Def .8237 5763

. ord .8580 | 6124

Exh J1371 2880

Aut 6738 1754

Aff «7987 .3552

-Int « 7430 4099

Suc 6791 ' .3564,

Dom 7338 .2901

Aba .2760 .2634

Mur 7765 | .3187

Chg . .6296 L0448

End 6996 .3317

Het Souk .2682

Agg -0692 4452

2 = 9.7987 5.1198
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Table 27

. Unrotated Factor-loading Matrix of the Partial Correlation Matrix
: of the Rating Scale *

- I IT IITs IV
Ach C 7655 1229 2103 1701
Def 7361 -2524 300+ 1707
Ord 7387 4042 2199 2435
Exh 5518 5978 -1775 ' 0828
Aut 7629 1913 -2156 1393
Aff $553 1935 ~0161 ~2931
Int 7969 ~0553 ~2514 0380
Suc 7356 0265 1957 =207
Dom £179 1216 -1931 ~0576
Aba 5604 1219 6734 0225
Nur 2528 -3132 (115 -2126
Chg 8229 0585 -Crés - -2008
End 7225 ~3116 2124 3537
Het S 7416 1043 0361 ~2633
Agz 5696 s 7046 1242 1620
£a? 8.3777 1.4143 9355 .6059
Cumulative
AR 8.3777 9.7920 10.7275 11.3334

*Decimals omitted
®¥Unreliable factors
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| Aggression and Exhibition and by fairly large negative loadings in Order,
Nurturance, Endufance, and Deference.

The vectors of factor-~loadings for these two factors were normalized
and then plotted on a two-dimensional &aphs The normalizing process places
each varlable on the graph an equal distance from the point of origin, The
orthogonal reference axes were rotated so as to achieve a close approximation
to simple structure (25), a procedure which should yield data more meaningful
psychologically., On the basis of graphical measurements, a transformation
matrix@-given in Table 28--was computed which, when pre-multiplied by the
original vectors of factor-loadings, gave the two vectors shown to the right
in Table 28, By this procedure high loadings on the original vectors were
maximiezed and low loadings minimized. The slight changes in the second set
of comunalities as compared with the first set were due to rounding errors.

These two s1mple-structure vectors were correlated with the sums of the
social-desirability scale values for the 15 variables of the EPPS, Pearson
I's were obtained which showed that Factor I correlated .89 and Factor IT
correlated -8l with these SD seale value sums. The basis for these highv .
correlations can be seen by looking at the rotated factor loadings in Table 28,
This table shows that the highly socially desirable variables, such as Nuf-
turance and Affiliation, tended to have the highest loadings on Factor I,
whereas undesirable variabies, such as Aggression and Exhibition, had the -
lowest. On Factor II, the situation was reversed, Aggression and Exhibition
now had high loadlngs and the more socially desirable variables had low lecadings.,

Although Wright (27) did not rotate the factor-loading vectors that he
obtained by factoring the matriées of variabie scores for the first adminis-
~ trations of the Rating Scale and the EPPS, his first two factor-loading vectors

for the original Rating Scale scores showed quite similar characteristics to
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Table 28

&

Factor~loading Vectors for the Rating Scale Partial Correlation Matrix
- before and after Rotation to Simple Structure

A———
i

Before Rotation Transformation After Rotation
I II n? Matrix I I K

Ach .7655 -.1229 .6011 [.513 .858] .7198 .2873  .6007
Def .7361 -.2524  .6055 L.sss -.513| .7611  .1611  .6052

Ord 7357 -.4042  JT046 8386  ,0306 .7042
Exh  .6518  .5978 7822 2526 (8473 7817
Mt .7629 1918 L6188 (5562 L5559 6184
Aff  .B583  -.1935 L7741 8357 23 7736
Int  .7969 -.0583 .6384 7136 3588 6380
Suc .7386 0268  ,5462 6200 4019 5459
Dom 8179  .1216 .6837 6394 L5239 .6833
Aba  .5604 1219 3289 4183 .3921  .3287
Mar  .8528 -.3132  .8254 U892, .1688 L8249
Chg .8229  .0565 .6804 ST 4706 L6799
End 7228  -,3116  .6195 L7800 L1034 L6191
Het 7416  .1043 .5608 L5828 L4699 L5605
Agg  .5696  .I046 8209 1273 8968 .8205
2% 8.7 14143 9.7905

Relisble 3° =  9,7987
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the factor-loading vectors found in this inveétigatioh in the Rating Scale
partial correlation matrix. The first vector from his Rating Scale factor
loading matrix (27, p. 115) correlated .80 (27, p. 50) with the sums of the
socaial-desi:;bility scale values for the variables. His second vector corre-
lated -.71. It would not be proper to attach too much significance to corre=
lations of factor loadings, either with other measures or with other factor
loadings, since there is no way of knowing i% common elements are involved.
(There is a prbper procedure for determining if factors obtained from the same
score matrix are correlated, but it was hpt undertaken in this investigat}on¢)
In spite of this stricture it would appear that the first two Rating Scale
factors as found by Wright (27) resemble the first two rotated factors' found in

the unpredicted Rating Scale variance as shown in Table 28.

Factor analysis of the EPPS partial correlation matrix. The first four

factor-loading vectors cbtained from the EPPS partial correlation matrix from
which the inﬂuenceb of the Rating Scale variables had been removed are pre-
sented in Table 29, Also included are two vectors of communalities, and the
cumulative A2 elemenfs. | .
The first two A2 elements for the factors frem the EPPS partial _corre=,
lation matrix were of approximately equal size, accounting respectivel;r for
40% and 38% of the relisble variance, The third 4% element accounted for the
remaining 22% plus some additional unreliable variance. Hence only the first
three factors may be considered reliable. o
The‘ sum of all three of these A2 elements was smaller than the A2
element of Factor I from the Rating Scale partial correlation matrix; hence,

they accounted for a smaller proportion of the total variance. However,

taken individually, they each were larger than the A2 element of Factor II
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Table 29

Unrotated Factor-Load{hg Matrix of the Partial Correlation Matrix of the EPPS

A B h2 c  © D

Ach  .0564 23401 1188 -.0829  .1257 -.0233

Def -.2627 3591 L1980  -.2035  .2394 .0993

Ord -.4988  -.1073  .2603  -.6321  .6599  -.0146

Exh .6219 2712 4603 0737 4657 4233

Mut 1982 2219 .0885  -,0351  .0898 5954,

AFf -.3596 -,0230  .1298 64 ST 0557

Int  -.1207 SAAT 02123 0326 2134 -~.4295
Sue  -.1504  -.5738  .3519 -.0520  .3546 4592

Dom  .5715 3501 J4492 -.0020 L4492 .17

Aba . .2265 -, 7011  .5428  -.0856  .5502  -.1244

Nur  -.4361 -,1500  .1956 5587  .5078 0960

Chg -.0026 .0035  .0000 23330 L1109 -.4762

End  ~4665-  .3990  .3768  -.2627 4458 L0715

Het  .2087  -.3849 L1917 -.1374 L2106 -.3222

Agg 5872 -.2689 .M 0235 41T -.0913

m 2.0725 1.9243 1.5629 1.3451

Cumulative .

2 2.0725 3.9969 5.5598 6.9048

*An unreliable factor
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from the Rating Scale matrix; hence each accounted for proportionally more
variance than did the Rating Scale Factor II.
The first two factor loading vectors were normalized and plotted on a
two-dimensionad’ graph, Each was found to have variables with both high
o ' |
positive and high negative loadings. No rotation was attempteds It was
assumed that the loss of the 1argé first centroid as a function of the ipsative
nature of the inventory made it impossible to approximate simple structure.
This a.ssmnp‘bion‘is based on the following statements from Clémans:
It is not unreasonable to state...that ipsative cova.riance matrices
- contain essentially the same amount of "information" as the first cen-
troid residual obtainable from the intercorrelation matrix of the
absolute measures for the same traits. Furthermore, the fact that
this information is missing from an ipsative intercorrelation matrix
will make it next to impossible to make anything psychologically
meaningful out of a factor analysis of such data (5, p. 78).

It would seem that performing such an analysis would serve no pur-
pose other than determining the rank of the matrix. For this reason,
if such a set of data is factor analyzed, it is recommended that. no
attempt be made to rotate the resulting vectors to simple structure
form {5, p. 81).

Although these vectors of factor loadings may prove to be psychologically
meaningless, one can describe their characteristics and perhaps speculate about
their nature. Factor A seems to be a variable which is negatively related
to Order, Endurance, and Nurturance, and positively related to Deminance,
Aggression, and Exhibition. Factor B appears to be a variable which is
-~ negatively related to Abasement and Succorance, and positively related to
Intraception. Factor C appears to be a variable which is negatively related
to Order and positively related to Nurturance and Affiliation. -

Even though variables, rather than people, were factored, these three
factors from the EPPS partial correlation matrix may represent personality
types. What is being’ suggested is that these factors represent three relatively

homogeneous sub-groups ﬁthin the 92 §s who were tested, Each hypothetical
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sub=group was preéﬁmablj guided by its own group norms in filliﬁg out the
inventories. It isifurther suggested that the Rating Scale did not tend to
separate these groups because that scale did not force a choice between
alternatives which in general weré acceptable on a broader sccial-norm base.

The factor loadings on Factor A showed a relationship to the sums of
the social-desirability scale values for each of the EPPS variables. This
relationship was similar in magnitude and direction to the relationship
between rotated Factor II of the Rating Scale partial correlatlon matrix and
Athe sums of soclal—d931rab¢lity scale values, _These rank-order correlatien
coefflclents were =473 and -.70 respectively. Factors B and C showed no
appreciahle relationship to the sums of the social-desirability»scale values;
the rank-order correlations were .07 and .12, respectively, Judging from the
correlation between Factor A and the sums of the social-desirability scale
values of the variables, it would appear that the hypothetical personality
type suggested by Factor A has a set of values which is at variance with the
pattern of values generally accepted as the “good" values.

To recapitulate, the Rating Scale variable scores contained reliable
systematic variance which was unpredictable from EPPS data, and which was
disproportionately divided between two factors. Factor I, because of its large
size and high loadings in socially favored variables, is probably related'to :
the tendency to subscribe to socially desirable characteristics. The second
factor with its high loadings in Exhibition and Aggression might be an oppo-
site kind of a tendency, namely, ; tendency to endorse socially undesirable
characteristics or.at least to react negatively to socially desirable state-
ments, Factors such as these may be interpreted as respense sets.s It must
be recalled that these factors were found by determining what was in the Rating

~ Scale standard score matrix that was not in the corresponding EPPS matrix,
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Therefore, one might conclude that the effects of these'responsé sets are more
controlled in the EPFS than in the Rating Scale'_g, -

- The standardlscores of the EPPS variables contained three réliable
| factors of moderate size which were unpredictable from Rating Scale data,
Each of these was bipolar. These factors chéllénged an'interpretation, so'it
was hypothesized that they may represent fairly homogeneous sub-groups of Ss
within the larger sample, Further research is required to determ..e 1f.
groups with distinct sub-group values would also obtain signlflcantly different

factor scores on the EPPS.
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- STATISTICAL APPENDIX
Instructions for Reading Matrix Tables

 Each element of the following tables vhich appear in 15 x 15 smare
mtﬁx fom has a- row-column identification, The table heading gives the key,
The firstementioned laventary in the table heading def;emin.as the general row
identification, The second-menticned inveatory in the table heading determines
the general colum identification, The abbreviations for variables given for
each row and column deternine the specific idemtification, Thus the element
in ’l‘able A eorresponding to ;A.chl on the left (row) and Aggp at the top (column)
' gives the correlation between Achievement ss measured by the firste-adminise
tration of the difference-scored Rating Scale and Aggression as measured by the
second admim.stration of the difference-scored Rating Scale,

The upper triangular matrices have identical corresponding elements

belw the diagonal, so these elements have been cmitted,
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MATHEMATICAL APPENDIX

William M, Meredith

We wish to evaluate by factor snalytic procedures the relisble variance
remsining in the Rating Scale after variaﬁce accounted for by the EPPS has
been removed friz the Rating Scale results and vice versa. Prior to doing
this ve wish to pool the results of the first and second administrations of
both the EFPS and the Rating Scale in order to produce more reliable results. |
Because significant differences exist between the first and second administra-
tions of both the Rating Scale and the EPPS it is necessazl:y to stan&ardize all
matrices 9% observations prior to pooling. We denote by

Xl = the 92 x 15 matrix of Rating Scale responses summed ovér variables,

obtained from the first administrstion, '

X2 = the aneslogue of X1 obtained from the second administration,

Zl = the 92 x 15 matrix of EPPS responses summed over variables,

obtained from the first administration,

22 = the analogue of Zl obtaiﬁed from the second administration.

We let

X, ={% -1 g)na‘l | (1)
x |

* = (XZ -1 %)Do.;z

5= (Zl -1 -Z:;.)Dd.;l

- _ 4 5lyp
z, = (22 1 Z2)Ddz
2

(2)

o

(3)

»

(4)

s

where fl denotes the vector of means from the first administration of the
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Rating Scele and D denotes a diagonal matrix of Réting Scale standard
deviations from the ~ fipst adminstration, etc. Then xl, x2, Zy5 3, are
'stendard score matrices with Z8ro means and unit variances.

We will work with the matrices

7

= (x, p? - - 5
x .(xl + x5) 6x1+x2 , — (5)
and
= p? - (&
Lo ' ’ (zl * zz) °ﬁ+2.2 ’ | - ‘

which are the pooled results in standardized form (zero means and unit vari-
ances), We are going to determine mew sets of variables, say y and ¢, from
" X and 7, thet ere uncorrelated with z and x respectively, and are residual
variables consisting of the portions of x and z that carmot be accounted for
by 2 and x respectively. We also require that y and { have zero means and umit
standard deviations,

Then it is well known that

x=(x-z_a)(r-n§( l ))‘5‘ , 7)
X\|2

=4

/"'

- <z-x3>u-n§( ) ))""" ®
Xi2

where P is the matrix of "least square" regression weights for predicting x
from z, and B is the metrix of least square regression weights for predicting

z from x, DR( ) is & diagonal matrix whose non-zero elements are the
X|2z
appropriate multiple correlations of each x varisble with all the z varzables :
Y
and DR | is aidiagonal matrix whose ron-zero elements are the multiple
(= | x)
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correlations\\c';i‘ each z‘ variable with all the x varisbles. _

We wish to factor the mt;rcorrelations of y and respectively. We
denote thesé matrices by P and P 2 The eJ,ements of P are the partial
correlations betweer esach x; and x with the mﬂmnce or effects of z removed.
Similarly the elanents of P are the partial correlations betwg each z; and

zJ with the mfluence of x removed Sinoe x and { have zero means and unit

variances we have that : T
X)X |
P =2 0 . (9)
and
P2z ="m o (10)
or i _
1 2 -5 ' 2 :
o = oL = D8 )72 (x'- 8'2" ) (x - 2 p)(I - D )®
(x| 2) \ (x| 2)
- 2 <4 x'x  _1z'x 12z -
= (I-D} ) ('n—-ﬁ—n'--—*ﬁ+5 B)(I )=
(x| 2) (x | 2)
(11)
Similarly
2 -5 ' ! R 2 -5
= (T - 22Z_plXz_2zX 1E %X oI - )
s P = (I-Dg (zlx)) e n DYBST B DR(zIx)
o8 ' (12)
We now define ’
Py = the matrix of intercorrelations of the x variables,
P,, = the matrix of intercorrelations of the 2z variables,

"22

Pox = the matrix of correlations of the z with'the x variables.

/



7

Since x end 2 hsve gero means and unit standard deviations —

p =% (13)

xx n :
' 4 -
.2
Pog = o (14)
and
r‘ .
- 2.X
Pex = 0 . (15)
It is well known that
B=p,, Py s —~ (26)
and
B=p _p., - (17)
Substituting we obtain : -
= (T - n2 -+ a 4
Pxx'(I Dp ) (pxx'pxz Poz Pax ~ Pxg Pyy Pox
(x| =
a 4 2 -3
* Pyp Pog Pup Py sz)(I - DR(x] z)) s (18)
or
2 4, a 2 -4
P_=(I-D Y2 b -p,p_p JI-D Y%, (19)
xx P‘(x ‘ 2) bod xz "zz Yox R(x ’ 2)
We let
4 _ ,
Pxx = Pxz Poz Pox = O © - (20)

<1

gz Poy 18 the veriance-covariance metrix of the least

Now the matrix Pyy P
square predictions of x based on z and its diagonal elements sre the squared

miltiple correlations of each x, with z. The disgonal elements of p o 2Te
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unity, hence it follows that

D, =(I- D§ ) . (21)
o (x]2)
Therefore
b o ot
Pm: = DC C % DC . (22)
pio'd XX
Similarly
ke -
P_=D° C_D>=* , (23)
22 sz 22 sz ‘ |
where
- - = '
sz Poz ~ Pax Pyx Pxz  °* (24)

Computationally the matrices p nd P gy MEY be found by the following

a
xx? Pzx

equations. Since we have

- XX - _]; D-], ! '] n‘l ’ 25 |
then
. ! ! Py o “v
Pxx © D‘; | (x:lnx‘l * x11:‘:2 + xanI + xznxz)D.; * (26)

I+ *17%2

Now since xl and x2 are in standard units {zero means and unit varian?e)

e S

n

by

the submatrices in perentheses are correlation matrices. We denote

T x.,’ the intercorrelations of the first administration of the rating scale;
K %
n by r .9 the correlstion of ?he first with the second administration
X%, -

25

n

- of the reting scalej its transpose by rxzy s etce Then
' 1

- D-l D-l .
Pax °x1+x2 (rxl:"‘l + rx_‘Lx2 + rxle + rxzxz) °x1+X2 (27)
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Furthermore it is evident that the diagonal elements of the sum in parenthesas
are the variances of the pooled administrations. We demote

S, =(r +r +r +.r ) . (28)
| = = Uy T x, T o T e,
Then —
_ Prx = D;% S o Dj: . : (29)
We similarly define _ = X
: S_=(r +r +r +r_ ) (30)
R b B L T T M
and
S, = (r +r +r +r. ) . (31)
S b T b T Lo B
Then
' 1
-nF a P
Poz ™ DSzz Szz I:’Szz ) (3-2)
and
- - .
sz'nszz szx szx ’ . - (33)
ro_ .
(remember pzxf'pxz in this notation.)
The computational steps to this point are
1. Determine S:o:’ Szz and Szx by B
S = (34)

n-—rxlxl-l-rxlxz‘l'rxle-i-rxzxz °

_ &
S, = rxlz]_ + rxlz:2 + rxzzl + rxzz2 , (35)
S,, = rzlzl + rzl22 + rzzzl + rzzzza . (36)

2, Determine the correlation matrices of the pooled administrations

xv? pxzandpzzby

(37)



d‘.;.- -r‘L
p,. =Dif S _DF (38)
%2 Szz zZ Szz

L ~_1 |
p,, ® D° S D2 (39)
x.z‘ 'sxx X2 Szz

A A
p._.=D2%s8 D= |, (40)

2x - “z2 “zx “xx

We also define p 2z which is p 2z With @ row and corresponding column

(14)
removed, and Pys which is ;‘sz with the corresponding column removed.

This is necessarg(rlg; this case for the EPPS is an ipsetive test. Hence its
correlation matrix is of rank one less than its order and no regular inverse
exists, We could compute its gemeral inverse or can use only 14 verisbles |
and obtain the same accuracy of prediction of x.

3. Compute the matrix of regression weights for predicting x from' Z4

B=p2 . (£1)
Paz(10) (1)

4. Compute the matrix of regression weights for predicting z from x,

B = ‘lp . . (42)

-~
Fxx Yxz

5. Compute the covariance matrix of the predictions of x by

- = . (43)
PXZ(M)pZZ(M)nm{(M) pXZ(y’) B

6. Compute the covarience matrix of the predictions of z by

1
Pox Pux Pxg S Py B o (44)

7. Determime the partial covariance matrix Cxx by

o = P ™ Py Py Py TP Py P )
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8, Find the parfieial cpw'?ériance matrix C, by

I8

<o 2 B . (46)

Coz © Pyy T Pox Pxx Pxg = Py ~ Ppx
9. Find the partial correlatiop matrix of the x variables with the

influence of z partialed out by —

oot o ot o
P =05° C D . . (47
XX XX

10. Determine the partisl correlation matrix of the z variables with
the influence of x partialed out by |

= D“é‘ C Dgé- . : (4-8)

We are now rea&y to factor Pxx and Pzz except we need to know the
relisbilitiss of the variables y and ¢ whose intercorrelations Pxx and Pz z
represent. In order to determine equations for estimating these reliabilities
we must first determine the reliabilities of the varisbles represented in x and
2 respéctively. Since x and z represent the pooling of two administrations of
the same test we may use the Spearman-Brown formula for the reliability of a

2r. )
ii
1+ Y

test of doubled length which is where r,. denotes the observed
reliability.
We let the reliability of the i'th component of x by denoted by <Pii°
Then
_2.r,..
Pie = TaE— (49)

1+ xrii

where i denotes the observed relisbility for the ssme componemt from &

single administration. Similarly
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é/

2r,.
2 33 . (
R . 50)
zpi:. 1+zrii

a -

The scalars £Fii and Ly D&Y be obtained from the diagonals of rxlxz and rz'lz2'
respectively (or from r and r_ . ).
b | 2%

Now. suppose we were able to have two observations of x denoted by Xy

and Xoe Then it would be necessary to have two observations of x and z, say

(4
xl. x2

from the diagonal elements of the matrix 2 °

J%» g% 17 and ,7. The relisbilities of the components of x would be found ¥

We assume that the matrix of regression vectors for predicting 1* from .
12 would be the same as that for predicting X from 2%) and that the multiple
correlation of each 154 with 12 would be the same as that of *5 with 9%e

Using these assumptions and the definition of x we have

'3
XX 1 2 V%
AR 5 (' - 8732 ) (gx - 2 BT - Dﬁ(x! "

’

X ; z' X ,2 zrz
- P EE Ly R By L
(x]2)
r-2 ) ()
(x| 2)

Implicit in the assumption that B is the same for 1%s 12 and X 5% is

I - '—' - = e cand -
the assumption that 12 2% = 2% 3F T Poye We further denote by D i and
Dp diagonal matrices of the relisbilities of the components of x and 2z,
z ii
respectively. We define

D =1I-0D »» (52)



D =I-D , | (53)

which are diagonal matrices of the unrelisbilities of x and z respectively.

Then
> ' x' .
. ']‘—n'z—x=pxx-3u ’ _(54)
. 3
and
Zl 4 :
1n2 =pzz“Du - (55)
b4
We then obtain
? .
Xy Xo 2 -4 , ¥ ' '
== (I- (x!z)) .‘%c’Dux‘5"2;:‘9::23*3%25"5%:)
- -l
(1 - Y= (1 - Y (e, -D. -p 8 -6'D p)
(x| 2) (x| 2) ®oou x Y,
-2 )T L (%)

(x]2)

’
Xy X
We are only interested in the diagonal of _l;_% or the diagonal matrix of

relisbilities of the elements of x which we will demote by Dise
)

Then

(=(1-D -0 -D. I-12 y2 (Y

D
x 3 e Pyf B Duza (x| 2)

Since D‘J 8 is exactly the diagonal of squared multiple correlations of each
Xz
x; with 2z we obtain

Dyy =1 = (D, + Dy yo* . {58)

x i u, B Duzﬁ Cxx

2y
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Similarly

D, =T-(D +Ds B . (59)
¢Pii u_ Dsnuxnv c,_

Knowing the relisbilities of the components of x and ¥ we would then factor

Pch until
2 ] RS '
28> 2[1 - (0, T+ Dpryy QMG N1, v (60)
LN xx
. NN
and P until
2 ! ‘?
a2 1[1-(D. + D J = (61)
z 7 u, DB D'u B sz L
X
2 2

where = Ax and z Az denote the sum of the latent roots in P}ch and Pzz

respectively.

-

The computational procedure for these subsequent stebs will be:

11. Determine vectors of relisbilities dencted by £ii and 2Tii of the

reliabilities of x5 and Xye These will be obtained from the diagonal elements

of the mstrices r and r.. respectively.
X2 2%

12. Determine 2xrii and 2zr. .

13. Determine diagonel matrices I + D end T+ D,  where D and
_ x ii z ii xii
Dr are diagonel matrices made up from the vectors Fii and zrﬁrespectively.'
z ii T
1. Compute the vectors
=2r..(T+D P (62)
xPii x 1i Lid
and
p.. =2r. (T+D ) . (63)
z ii z ii 2731

These vectors are vectors of estimated reliabilities for the components of

the matrices x snd z.
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15. Compute the vectors of unrelisbilities of x and 2

(I-D J)1=1- =D 1 (64)
<Pii | i =t
and
(-D JN=1- =D 1 . (65)
zp i1 zpﬁ uz
Jpy; 2™ D,  are diagonal matrices made up of the elements of the vectors
P13 i3

£ii and 2Py and Dux and Duz are diagonal matrices of the unreliabilities of
X ad 2, respectively. | ‘
16. Compute the matrices p(z) and B(z) where (2) denotes the operation
of squaring each element of B and B rather than squaring the matrices B and B,
17, Commte the vectors

v PO (66)
Z

ﬁhere d isla 14 x 14 matrix obtained by deleting the unrelisbility from D
™ Yy
corresponding to the deleted vanable in B and

(2) 3 |
l'DuxB . (67)

It can be shown that

| i (2) _ .+ &8
;duzs -113‘3,dnjs 5 {63)

2

and

1'p, g8 - VD o (69)

X 1

X

18, Compute

1'1)u + l'du 3(2) = v}’{ s (70)
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1y, +1'p 33 - v ~ ()
Ve x '
D
7 19. Determine the vectors
L v, o, (72)
xx
and
g ov . (73)
'Cz_z z . .
20. Find N ;
- =1 — N A
and .
1 -
1-0, v, = Dz 1 . (75)
22
Q. Will stop factoring Pxx when
2 i ' '-1 1
248 21" D,.,1=1 (bL-p V.)=15-1'p v (76)
x x i1 * Coe X Cox X 2
and Pzz when
. 2 I} | o a N _ s
ZA 21D, 1=1'(1 - Do V) =15-1"1% v, . (77)

22 22

It would be advantageous to be able to estimate the reliabi}.ities of
the predictions of x and 3 from z and x, resi:ectively, in order that the
various multiple correlations could be corrected for attentuation. The relia-
bility of the predictions of x would be given by the diagonal elements of the

matrix
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2.2 v
D’%z, [ﬁ'—l;-g p] D'%z, . , - (78)
1 11 1272
B n £ BF—=5=8 .
under the assumption that we have two observations of X and z. We have
g . |
T b T . (1)
B:ZJ."’l n 1 22%2 Blog,8 22 W g,
& B—=8 2z 22
Now _
D_: 1 = D§ ’ - (80)
B'p,,p Py 2PxxP zx (x| 2)

and since we are interested in only the diagonal elements of the matrix we:
may write .

4 2 g ’
Dﬁ(XI 2) Df;(x | 2) (-Dg(x l2) % ,Duf )D;(XI z) .
or
D, =I-D, . D2 , (82)
x| z) PR f R ) -
vhere D, .

i1 [ 2) denote the diagonal matrix of relisbilities of the predictors
(x| 2 , .
of the x variables based on the z varisbles, Similarly

-2

D.. =1 -0, D (83)
50,1 Dy DB (g | x)

The following computational steps are used to determine the estimated

reliabilities of the predictions of the variables.
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22, Compute the vectors

! -
T ' Dﬂ'du B x|z o (84).
2 _
and
' =y
IDB'D B'szlx) * (85),
u
b4
These are the same ag
1'a '@ - (86)
u * - .
]
and
(
1'p_3'? (87)
n ‘
of%step 17.
23. Determine the diagonal matrices _
D-g e, P = DI;Z (88)
e A i VI T )]
and
BRoa =DF (89)
PoxP xxPxz {z Ix)
24. Compute the vectors
‘ p2 - 90
Tx i) x| 2) | (90

.and

i -2 v
V(z Ix) DR(Z I %) . (91)
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25, Then the reliability of the predictions of x from z will be given

*

1'D =1 - ¢! -2 , (92
x| 2) (=12) Ry | ) ‘

and the reliabilities of the predictions of z from x will be given by

F -2
PG T a0

(93)
(2 | x) ,



VITA

Chadwick Karr was born February 12, 1919 in Ya.!d.ma., Washington. He
is the son of Arfhur T. Karr, now deceased, ani Harr:.et Cha.dvnck Karr, He
was gv"aduated from the following Yakima Schools: Nob H:..h. Grade School,
Frarklin Jum.or High School, and Yakima Senior High School, He rece:wed his
high school diploma June, 1937. He attended the University of Wash:.ngton
during his freshman, sophomore, and senior years, and *'eceu-ed a B.A, degree
in Sociology August, 1641, He attended Washington State Col: ece during his
Junior year, _

From 1941 to 1948 he was manager of & 100 acre family fruit growing
operation in Yakizﬁa. During World War II he had an agricultural Ceferment,
His father died aft;r a long illness in 1%6, and in 1948, in partnershs. bt
with his mother, he built = conmerc:.al fm:.t packing-and cold sterage ware~
hoase in Yakima. He servec as manager of the co minereial Operatn.on antil 195&-»

In 1954 he was admittad to Graduate S*hool at *He Uruversz*y of
Washington., He recelved an MoSs degree in Fa\"’"l"] ogy mscember, 1956
| On August 10, 1942 he married Mariar Eldizeteth Kershaw, They have

two children, Susan Elizabeth born 1946, ond Carar. Kauhryn born 1950.



