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AN ANALYSIS-OF THE "SOCIAL FACTOR"
" IN PERSONNEL RATING

\) " |
Thie thesis was undertaken to explore the

 possibility of discovering some statistical method that

WA Yo :-» cEmy e

’letted between fhe suggects by evaluatlng the degree

would reflect fhe~effect of the social relationships

that are felr to affect the ratings of subordinates by
superiors in the typical merit rating system. A
felt that there are situetions in which the two persons
have other than profeesional reasons for rating as they

do. The purpose is not to explore or explain these

’reasons but simply to explore a method which might

1nd1cate whlch combinations of superlors and subordlnates

| exhibit the presence of these Wgocial feotors" most

markedly.
The meain thesis may be approached through two
minor objectives. The first of these is to determine

the extent to which these "social factors" are traneé

S

of agreement of their opinlons of each other as

- compared with the general consensus of the groups

queStiOQQd*“‘Th&‘8€ﬁcnd‘pnrpbse 87 to determrne iffne T T

'fform cf uhe questzon controls the influence of the

“social factor" upon the rating.
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The data used in th1s experlment was gathered from

the students and the faculty of the Industrial Englneerlng~'

Deoartment at Lehigh Unlver51ty I feel that the
department affords a social and profeeeional environment

much like that encountered in an 1ndustr1a1 situation.

" This is espe01ally true of the relatlonshlp of the senior

]

students wlth the.faculty.
Each member of the two groups was asked to fill out

a questionaire in which he ranked each member of the

. other group in each of three categories. An overall

. L R L

ranking was also called for. Samples of the question—
aires used are included in Appendix A. There were
originally seven members in the faculty group and
fifteen in the student group. During the course ofi
the experiment, one member was dropped from each group
because of lack of sufficient contact with the members
of the other group. ‘

More than one category was used in order o gain

- ' PP g

.insight. into. the relation of 1B quesTion Typs 36 the . .

degree of influence exerted by the "social factor"

upon the rankings. ST SR
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for two maln reasone. In the flrst place, ranking

. | o 2

-t




fn wor  woar e e wa -

e N S

..-_,....................—..‘--- o W we el o nell EELT A I B et B B

-

i

. :fﬁﬁf
eliminates any systematic blases the ranker may have.

Secondly, it provides;a forced choice arrangement which

minimizes the possibility of ties.
After. the data had been collected the information
was COdlfled and all reference to proper names was
. :

terminated.
S

The next problem was to get the raw data into a

form that would be sui table for analysis. The flrst
~step in this procedure was to transform the rows

'(rankings by one person of all other~persons) into

normal scores which were designed so as to divide a

unit normal distribution into equal segments. ~Next,

all of the scores were transformed into standard unit

normal deviates (within columns). Thie transformation

was necessary to give weight to reletive dieagreemente

in ranking that were significant, but small in absolute

size.
In cases where everyone but one person agreed an

individual'was first, and that one person said the

llndlviduel wage secopd,-thls deviation from the typical .

DALY s S DRTLIE D A 8 , CORGEEEIDIIONC. s SO 5o o

could be-nlghly 51gn1f1cant. One way to give the

necessary weight to this tvpeﬂefwdeviationrfrom the ...
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devrﬁtes to indlccte the reletlve agreement of ea.ch

b g

ranking wit“ the average ranking by the peers of the
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rankeLwith’reepectto their fanking of the :ankee in
qﬁestion.\ ' ‘ '
Beingiinteiested in the agreementAof scdrfs of
corresponding supeiiqr—eubordinate combinations, the
gféduct‘of their scores was uséd, This statistic was
decided upen beca%se of several.useful qualities of
products.t In the }iretplace, agreement in sign
- produces a positive pfeduct Whiie’disagreement produées
' 8 negative product; Agreement in §ign indicatee the
agreement of the direction of action of the "gocial
- factor" upon the ianking of each'by theother, In order
to retain the ma.x imum amount of usefalginforma%ion‘about
the product;the signs were not combined iﬁ the usual
manner at:the-outset. Instead, the associated signs—of
“the ranking deviations were retained. Thie Would tell
whether agreement was on the negative 81de or on the
p081t1ve side of the mean It ie for thls reason that
the double 31gn in the product matrices appears . in
Appendix B.
— . -Becondly, the-produet is- used because it gives
equal Weight to both ferms.
The question still Temained Tegarding what to

crrzoosgc o 8XPest 1f the rankings wereiindeed independen ¥t -and - khenwi_-qlﬁgi%g;;;j:
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above transformetlons were made. In order to have some

answers to that questlon wfcomputer program wae

4




_ written to simulate the conditions desired.
The program filled two matfices. One matrix.was
six by fourteen, the other was fourteen by six. The
rows of these matrices were filled by placing the score
‘equlvalents, corresponding to the rankings available .
within a row, in"a random order. Both matrices were 8o
filled and the,transformations wefe performed. The
whole prodess was repea%ed twenty times, giving 1680
products. |
A copy of the program actually used is on file in ;
the Industrial_Engineering Department at Lehigh Univer— ;;
sity. | - i
Througho ut the.experiment, interest was directed
to comparisons of the "Overall™ ranking of the students f
. by the faculty with the vérious rankings of thefaculty .§ ]
by the students. 1In an industrial 81tuation the |
ultimate questlon would be one concerning the d881rab111ty' ':
of promotion for the particular 1ndlv1duals and is an ;
overall type evaluatlon. ;
BT aw  Wm we . I E
) N
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Results: E | S

, ¥
The results of this experiment indicate that the

)degrée of independence of the mutual rankings cen be

influenced by the type of question that is asked. This

indicator of dependence is a shift in the average of
the distributions toward the positive end of the scale,
rather than in a marked increase in the number and

size of the extreme wvalues.

o,
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uTﬁe shift in the average of the distribution is ) C
E%he result of equal increases in both types of positive
products (A# and'—-).

- The appearance of twice as many positive products
as negative products in the case of the Oﬁerall vs.®
Overall indicates that the "social factor" is one that
tends to be}mutual. There are evidences, however, that
gsome subjects aré qdite~capéble of hidingwtheir feelings.

The effect of the guestion type on thé distribution
;of products can be seen in the figures on the following
page |
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e.Absolute Cell Negative Products

Divisions
0.0 to 0.5
0.5 to 1.0
1.0 to 1.5
1.5 to 2.0
2.0 to 2.5
2.5 to 3.0

Pdsitive Products

(£ or £=)  (44) (--)
I I I - I I IT II0 I IOf I
I - . Imm T i |
I I I I
I | IT | II
I I I
I

The actual dlstributlon of the products of the

rankings involved.

scatter takes on an elliptical shape.

products may be lower than for positive products. .

‘~This figure shows the Dos1t1ve correlation be tween the

Overall vs. Overall scores is exhibifed in Figure 1.

o=

Due to this correlation, the

" Due to-this

'shape, the comparableilevel of significance for negative

Table 1 shows»the;perdentage of observations to

be'expected in the standard distribution with independence

as compared with the distribution of the actual

observations.

It should be noted that the columns have

been arranged 80 that the averages increase from left

to right. The averages may be an indication of the

B o TR SR 1)
. N '.mrmqm-'iurn“W" Latadiid e,
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amount of the influence of the '"social factor",
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| W N - Table 1

| L Cell Unite  Standard Overall Overall Overall Overall
| | Vs, vs. vs. | vs.
~  Teaching Indetn of Command Overall
Ability Practical of Tech'l
“ Exper. Mat'l.
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less than
- =3.5
-3.01 to
- =3.51 to
-2.01 to
-1.51 %o
-1.01 %o
-0.51 to
-0.01 to
0.00 to O, o
0.50 to 0.99
1.00 to 1.49
1.50 to 1.99
2.00 to 32.49
2.50 to 2.99
3.00 to 3.49
3.5 |
and up | | o
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total: 100.1  100.1 '99.9  100.1 100.1
average: .01 - .03 .04 .11 .20
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Conclusions:

The results of this experiment can be generallzed
""" in several ways. In the flrst place, the data shows
\that there is 3 Psocial factor" which influences the
rating of one person by another. This feeling has a
tendency to be mutual and thereby affects both ranklngs
in a similar manner. The effect on the product of the
unlit normal deviates is not as great in magnitud§ as
may be expected, but the overall shift in the distri-
bution as reflected in the averages is convincing.
In the educational environmenf, this tendency for
mutual selection can be put to good use by allowing the - |
student to choose the instrﬁctor under whose direction |
he wishes to take é multiple-section course. Under the
commonly accepted psychological premise that g person
performsmore satisfactorily in an environment that is

pleasing than in an unpleasant one, then both the

enjoyment and value of the course should be greatly

L e W .‘f‘i’.'-'-'

enhanced by allowing freedom of seloctlon.“ The

o ; Jy o o ave  ESENOw s SRR
’ L e v e e em e ATV, .
caml WL -

_m“m_exnerlmeni Lndlna$@s thau @ach &“QhOfﬁe by a §Tudent . ... .

- — s 4N Pl em—

o

would generally concur with a gimilar choice by the

P .
——

| C 1nstructor,‘
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“oy o In anindustrial setting, the nroduots of the unlt

Fee = Rormel deviates Wou}ﬁ indicate those combinations of T T B
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s | fpérsonnel that may be most troublesome. It may be»ﬂﬁ/
| desirable to investigate those products with high
positive (#£) products as well as those with high

- positive products of the (--) ‘type. High negative

products should be watched to avoid placing a strain on
relations necessitated by the possible covering up of
feelings by'one party or the other. The necessity of
investigating high positive products of the (--) type
is clearly evident. B '

There may bd several reasons fqr the appearance of *
large negative produots, These products may be the
result of lack of information (contact) about the
person being rankéd, Oor the ranker may be responding
in an irrational manner. Psychological studv in this
regard should yield valuéble information.

I feel that one resson for the lack of a significant

number of large products, either negative or positive,

7

is the small size of the sample used in the study. In

i
most real cases, however, the sample would most likely

e

-~~~ == -~~~ Deedd0 be gmall_to allow thp effech of the social

A Y -
[P - - - . Lo S ~
LLIPIRDII ey "
@AW e

-contact to. exhibit itself througnout the sample. A

.
second reason for tne small number of large products could...... - - -B

-— - -
ol R e
v a— [FPPUTY L

be Lne temnoraty nature of the relathnshlo of faculty o N

-
Mot e dE K e e wan wa - RN .

W W en Al et el e wA e e el e ~ P e e s e oy . w a W W oA e - ‘ S—
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_ to student tho "SOhial «cter“ may not be as” pronounced

'w&s-wouldwbemthe~case in the permanence of industry.

12
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7.

. Quéstions: ’ b )
This expefiment has left me with several\duestions
that as yet appear to be unanswered:
(1) What‘are the factors that contribute to the
"social factofﬁ?
(2)‘ Is the "gocial factor" (bias) on avsub—'
conscious 1eve1,»or is 1t well known to the
fanker? . J . | )
. ’ ‘i - (3) What tool can be used to 1nvest1gate the
| products within any row or column?
(4) What are the psychological reasons for the
tendency of some rankers to have heavy A
negative or positive products?
(5) What is the statistical significance of the
shift of the mean in the various classifications
;»as'compared with the standard? (
{6) I8 the mean of the‘distributiqp useable as ;
| some measure of the amoﬁnt of ;ubjectiveness I
/ inherent in the quggt;gn asked? . ?
S *‘“‘**“V*‘“*““““(;iw"qow couid one dev1se o si%ple‘test‘ﬁfoéeduigwﬁﬁwwm%&ww:W“é
. %o De used in an industriai.situation?’

'(8) How often would it be necessary to%run such

-~ -&-vrocedure? @ - .- - ceo-oooosesoseoos coseeoonoeoaeen o o
* 13
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; - : Appendix A"
: | ‘ | AN

; | ' The questionaire giveﬁ to the students consistéd of the

following pages:

f - | ~ Designation on
3 Questionaire Page

utmvre
i
il

letter . . 15

o oz . 18
g ' 3g BT
f 48 . 18
- . &g S T

% - The questionaire given to the faoultyﬁcbnsISted of the
following pages: ' |

Designation on N
Questionaire | Page

| ’ '}?Zf' ~ letter 15
T 2 16
3f | 20
af | a2

°f . L L L. i . .33
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March 1, 19863

Thank you for agreeing to help ﬁe with nmy pfojebt
I hope there will be no problems of interpretation, but
1f there are, please do not hesltate to call me. My
home phone number is 866-1242. I can also be reached

81 867-4241 between 123:00 and 1:00 and between 5:30
‘and 7:00( {

I have one more thing to ask of you. Please return
the rankings at your earllest possible convenience, as I

cannot proceed with my thesis until all of the rankings

have been returned.

Thanks again for your time.

Sincerely,
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- Topic: Inter-relatiohs in éﬁpervisor-ﬂubordinate“Ranking
Systems

Purpose:” This experiment has as its objective thehaete;—
| mination of the extent to which (if at all) a ranking
of supervisors by subordinates can be used to predict

i - the ranking of the same subordinates by the same
0 supervisors. | *

@

¢ In this case, I am substituting the student-teacher
relationship for the worker-supervisor relationship, which
would be of interest to industry. It is felt that the -
relationship of the senior year students in Industrial '
Engineering to the 1I.E. faculty closely approximates the -
desired situation both in familiarity with capabilities
and in social relationship. - |

i All of the ratings are to be of a ranking nature,
wWith all of the rankings, from the first to the last,
being designated by integers from one up, Each integer
is to be used only once. In case of ties, indicate by

~ assigning the same integer and omitting the next integer(s)
from the ranking.

Due to the nature of the material, all results will
- remain confidential with respect to who ranked whom in |
what manner. For the purposes of the thesis, a letter {
code will be used to identify the particivants. This code
P will not be disclosed., All references to individuals

will be of the type "subordinate 'g'™" or ‘supervisor 'e¢'t
or Y"teacher 'a'' or Ygtudent 'c'",

I would appreciate careful rankings, as capricious » f
answers will invalidate the conclusions. Do not consult
with anyone in making your decisions.

If you feel that your exposure to any person being
rated is insufficient, rate to the best of your ability
but place an asterisk (*) next to his name.
- — _ u_,. - T B | o —
— -t e e ~— “Qw*ss- o b T e e i et e
o - = faiiborieds |
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;f To the Students: |
| Overall Ranking: 1In making this first ranking, include
any considerations you feel relevant in answering
the following:
With which instructor would you most like to work
as his subordinate? "
Rank from numeral one %o "n" in order of decreasing
preference. The instructor with rank *n* being the
least desirable supervisor for you.
Instructor Rank
C.W. BrennaNececesss
A.F. GollldOOQQOOOOQO
—) -
G.E. K&.ne. ee 0o ceo oo
S‘ MonrOQ.OQOQOOO,.“!.
| {
WeJ. Richardson.....
.G.L. SmitheeOOOOQOOO
W.A' Sl‘ﬂith. ®eeo 0 ov.o ® e o0 0§
| ——— W» e e o :ﬁ e e e - i e e e “
T - Please return this sheet-
" | (name of ranker) |
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48.

‘The three factors by which I am asking you to rank
- the instructors on the following page are not completely
‘independent. As the rankings will be in no way combined,
~ there will be ne inherent double counting in the analysis,

- Teaching Ability: ease with which the instructor conveys
- new ideas to you, the student. |
Should be influenced by:
a. interest in teaching
b. interest in material being taught
c. organizetion of meterial being taught
d. personal traits or mannerisme

Command of Technical Material: scope and depth of knowledge
of I.E. oriented material as demonstrated either in
or out of the elassroom. ”

| If possible, disassociate this ranking from the
effect of specific courses taught by the instructor
in question. It is to refleet the technical knowledge
of the instructor, not the demands made upon this
knowledge by his course offerings.

Indication of Practical Experience: any evidence of a
knowledge of the practical (as versus the academic)
applications of the principles of Industrial
Engineering,

Should be influenced by the ease with which a
new idea is tied to the %“real world." |
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Instructor

C.W.
A.F.

G.E.

W.JO—

G.L.

W.A.

ORI e N R S, S i i SRS e

Tl umle oA, e

b | " Teaching

Ability

Brennan........
Gouwldeeeeencese
Kane,veeceoecos
Monro..eeeeveas
Richardson...f.

SmithOO"OQOQOO

Smith"o.......
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Command of
Technical
Ma. terial
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Indication
of

Practical

Experience

Please return this sheet
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A . fo the Faculty:

Overall Ranking: In making this ranking, include any
consideration you feel relevant in answering the
following:

N i R e 9 Sy PSS a By < B

§ Which stu@ent would you most likely recommend for
advancement to a more regponsgible position?

% | Rank from one up in order of decreasing preference.
: . : - The student with the highest digit belng the least
highly recommended for advancenment.

§ o Student . Rank

D.E. Benner.....;........

T.H. BlackwoOQeeeceeoocese

J.A. cunitZOOOOOOQQ‘.C...

'MOP' Dlmham.COOQ.Q.‘..O.'

W.Bo Dunning.;..-o...o... ' | - 1

; B | { R.Jo Erk680.icoooo-000000

L.c. FaarishOQOC.O.w...OOOC

G;Ho JOhnBOH.ooopoo-oo.o.”

J‘H. MinniCh..'O“..........

KQ Petrimeooqoocotoooio

ROM. ROSenb&um-ooo.....oo
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The three factors by which I am asking you to rate
the students are not completely independent. As the

Tankings will be in no way combined, there will be no

inherent double counting in the analysis,

 Ability: ability to do work in Industrial Engineering.

This rank is not intended to reflect the total
performance picture in I.E. material. It is intended
to reflect the technical competence of the student

'in areas relating to Industrial Engineering. If

possible, attitude should be discounted when making
this ranking. |

Achievement: performance in I.E. work.

This ranking is to include not only ability,
but also the willingness of the student to do I.E.

related work. It would be most easily noticed in
individuwal projects. “

Personality:

This factor is intended to reflect the ability
of the student to"work with others and includes both
. cooperation with his peers and supervisors. Also

to be considered is the degree and manner in which

the student contributes his own ideas for the
solution of the problemn.
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- 8tudents v N Rankings

Ability Achievement = Personality

I W i

‘D.EO Benner..OODOCO'. ..‘D.. ®® 0o 00

T.H. Blackwood...... Ceeee o eeeee
JA, CunitZeeeeeenas ceve veeoes
M.P. Dunh@M. ceceas e coo e cssoe

¥.B. Dunningeeceveee . eeein Liue. —_—
Rede ETKE€Beoesoosnes coees - saees

L.C. Farisheeoeeeeee ceved | ceses

G;H. JOhNsON.eseoss.  seses oo |
J.He Minniche....... “

K. Petrime........ ceaee coo e

R.M. Rosenbaum,..... | ceves L eeses ,
H.M. Schwartz....... | Ceses cevee

R.A. Stern.......... ceen cecee |
"R.D. Wayson......... covee ceses

A.H. Wilson......... ceoae ceees
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 OVERALL'

Scores

'Normalized
B TOW )

(within

HoKRDS®™

Rankee

f1 £2 £3  f4 £5 £6

sl -0.84 -<0.20 -1.37

83

89

'8l4

B XiiL.

~0.20
- #6.20
~0.20
£0.84
~0.20
£0.20
#1.16
-0.20
£0.230
£0.20
-0.84

83

84
85
86
87
88

810
8ll
812
-0.64
#£0. 20

813

col. sum
col., ave,

sum Xjjd+n_ 0,239
(col. a¥g.)? 0.000
variance

£0. 64
-0. 64
£0.64
-1.37
£0.64
£0. 684
~0.83
#0. 230
£0. 20
-0. 20
£0. 64
-0.20
-0.20

""Oo 64

-1.27

~0.95
~0.64
~1.37
-0.20
0.00
-1.27
-1.37
~1.37
#£0. 20

£0.64

-10 27

£0.08 £0.08 -10. 48

£0.20
-1.27
-0.20
-0.95
-0.30

-0.864

-1.37

£0.64
£1.27
£0. 64
-1.27
-1.27
-0, 84

£0.64
£1.27

£0.95.

£1.27
£1.27
£1.237
£1.237
£0. 50
£1.27
-0.20
£1.27
£1.27
£1.27

- £0.84

#1.27
£0. 20
#0;95
40. 20
#0. 20

£0. 20

-0.83
-0.64
-0. 64
-0.64
-0.20
£0. 20
£1.27
£0. 90

ZamZAB

0.339.

5,002
0,357
0.000
0.357

£0.008 £0.004 -0, 749
13,504

0.965
0.561

0.404
-0.838-
col. avg.  #0.008 70.004 -0.749

a7

-0.382 £1.026 £0.0864

10.-728 18,530 8,898

0.835
0.146
0,679

0,824

1.181
1.051
0.130

0.&61

0.478
0.004
0.474

0858

N

-0.3823 £1.026 #0.064

&
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Normalized Scores

AOVERALL’g

(within row)

R

; a

é n

k

: T f Rankee

| 81 82 83 84 85 86 g7

| £1 #0.27 -0.90 -1.21 =-1.70 #1.70 -0.09 +£0.46

_ £2 -0.09 -0.27 -1.70 -1.21 £1.70 40.88 4£0.46

| £3 £0.668 -0.66 -1.§%¥ -1.70 #1.70 -0.09 -0.37
a4 ~0.37 -0.93 #o.z?‘\\\ £1.49
£5 -0.46 -0.37 -1.70 ~1.21 £1.70 £0.37 #0.09
6 -0.37 -0.09 £0.09 -1.70 £1.70 -0.90 {0.48
col. sum  -0.16 -3.13 -5.46 -7.53 £9.99 -0.15 41.20
col. avg. -0.037 -0.520 -0.910 -1.504 £1.865 -0.030 £0.3240
sum x;5°  0.875 2.264 8.789 11.598 16.670 1.335 0.717
sum x;;%/n 0.146 0.377 1.465 2.313 2.778 0.267 0.143
(col. avg.)? 0.001 0.270 0.828 2.262 2.772 0.00D O.058
variance . 0.145 0.107 0.637 0.057 0.008 -0.288 0.085

& _ \ :
. Btd. dev. . 0.381 0.222 .0.798. 0,239 —0.N77. 0,518 0,293
S
- a8 L
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OVERALL ’
(cont.)
Normalized Scores
R (within row)
a
n
k
e .
» Rankee
88 89 810 s11 812 813  sld

f1 =0.37 -0.46 £0.86 #1.21 £0.09 -0.66 £0.90

“ g3 -0.46 -0.66 £0.90 £1.21 £0.09 -0.90 40.27
f3 £0.27 -0.90 £1.21 £0.09 £0.90 -0.48 £0. 46
£4 -0.57 £0.57 40.93 -1.49  0.00
f5 -0.09 -0.90 £0.90 £1.21 £0.86 -0.66 £0.46
f6 #0.27 -0.46 #£0.66 £0.90 -1.21 -0.66 41.21 /
col. sum  -0.38 =3.95 £4.90 #5.55 £0.53 -4.83 43.30
col. avg. -0.058 -0.658 £0.817 £0.935 £0.108 ~0.805 £0.550
sun x;4%  0.439 2.805 4.281 6.075 3.726 4.548 3.771
sun x; 5%/, 0.088 0.468 0.714 1.013 0.545 0.758 0.462
(col. avg.)® 0.003 0.433 0.667 0.856 0.0I1 O.648 0.303 I
variance 0.085 0.035 0.047 0.157 0.534 0.110 0.159
8td. dev.  0.292 0.187 0.217 0.396 0.731 0.332 0.399
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o - e SRR TR - J
29 )

!
T R T N N g NSO JU
o u
U ] l_-J uuu ‘LJ |




H®KS D

g,

TEACHING ABILITY

'Normalized Scores
(within row)

3

-0. 20
£0. 64
-0, 20
-0.95
-1.186
#0. 20
~0.64
~0.50
£0.20
£0. 64
£0. 64
£0. 64
£0.20
£0.20
-0, 29

0.585 0.816
084 0,081 0. 725

— e

Rank

3

-1.27
-1.27
-0. 64
£0.64
-0. 50
-0. 64
#0. 20
-1.16
-1.237
-1.27
-1.27
-0. 20
~0.20
-1.27

-10.12 .
-0,0281 -0.723
4,789 13.624
0.342 0.902
- 0.0007 0. 527
0.342 0,279

-— e e

e e

f4

~0.64
-0.84
-1.27
~0.95
-1.27
-1.27
0. 20
-0, 43
£0. 20
~1.27
~1.27
-0. 64
-9, 64

~0.803
10. 454
0.871
"0.645
0.2286

0.475

f5

£0. 64

£1.27
£1.27
1.27
£1.16
£1.27
41.27
£1.16
£1.27
£1.27
£1.27
f#1.27

£1.27

£1.27

£16.93

£6

#1.27
-0.20
£0.42 %,
#0. 20
#0.50
-0. 20
£0.64
0.00
£0.64
£0.20
-0. 64
-0. 64
£0. 64

£0. 64

£3.47

£1.209 40,248
20.845 4,859

1.462 0.062

0.027 0.371

0.164 0.521




COMMAND OF TECHNICAL MATERIAL

R Normalized Scores
a (within row)
n | '
k
. |
r Rank e
f1 £3 £ f4 £5 £6.
51 ~ =0.20 -1.27 #1.27 -0.64 £0.20 £0.64
- 83  £0.64 -1.27 £0.20 -0.64 41,27 -0.20
83 #0.70 -1.27 -0.20 -0.64 £0.70 40.70
84 £0.42 -0.64 -0.20 -1.27 £1.27 40.42
85 ~0.25 -1.18 -0.25 £1.16 £0.50
s6 - 40.20 -0.84 £0.84 -1.27 £1.27 -0.20
87 -0.20 -0.84 £0.84 -1.27 £1.27 #£0.20
88  -0.50 -1.16 £0.50 41.16  0.00
g9 #0.84 -0.84 -0.20 =-1.27 £0.20 £1.27
g10 £0.20 -0.42 -1.27 -0.42 £1.27 £0. 64
s11  #1.27 -0.30 £0.20 -0.64 £0.64 -1.27
812 ~ -0.84 -0.20 4£0.64 -1.27 £0.20 41.27
813 #1.27 -0.64 £0.84 -1.27 £0.20 =0.20
514 £0.64 -0.64 -0.20 -1.37 4£1.27 £0.20
™ . . ...¢ol. sum w.uégﬁlqm-zo@zs.zxev ll87.412.08 48,97
| - col. av £0.299 -0. 771 £0.172 -0. 989 £0.883 £0.284
sum xlg . 6.005 10.247 5,419 12,107 13.430 6. 775 |
sum +n 0.429 0.732 0.387 1.092 0.959 0.484 .
(col. a% 4 0.089 0.594 0,030 0,978 _0.745_ 0. 081 - ------ - ==s---- o
e R -YATIANCE -840 D138 -0.357 0.114 0.214 0.403 E
”wsi:fﬁﬁf?%éﬁgyfﬁgﬁf- 0‘583:t0~§71 0.597 0.333 0.463 0.635
col. avg. £0.299 -0.771 £0. 172 —o 989 #o 863 £0,284 . o
o | 21
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8l
83
B3
84
85
g6
87

\1 88

89
siO
sll
1“813
813
814

£1

£1.237
£0.64
#1.27
£0. 95
£1.16
£1.27
£1.37
£1.18
#1.27
£1.27
£1.27
£1.37
-0. 64
£1.27

Normalized
{within row)

Rank

£2

"O . 64:

-1.27
~0.95
~0. 20
-1.186
-0.20
~0. 20
-1.18
-0.64
£0.64
~0. 84
-0.84
-0. 20
~0. 64

£3

-0, 20
-0.20
-0.20
-0.84
-0.25
£0. 20
-0, 64
-0. 50
-0. 20
-1.27
-0.20
-0.20
£0. 64
#o.zo

Scores

f4

"Oo 64
-0.95
-'1. 27

-1.37
-1.237

-1.37
—O;ZO
-1.27
-1.37
-1.27
-1.27

. INDICATION OF PRACTICAL EXPERIENCE

£5

£0.64
£0.20
£0.64

£0.20 -

-0.25
£0.84
£0.20

0.00
£0.20
£0.20
£0.64
£0.20
£0.20
£0.64

-

41.27

£0. 20

#0. 95

#0.50
-0.64
£0.64
£0.50
£0. 64
-0. 84
£0.20

£0.64 .

- 41.27

"’Oo 20

S eol. sum £14.70 T =7.30 WITEB -13TTT F4.35 45, 53

col. avg. #1.050 -0.564 =0,247 -1.102 £0.311 £0.395

sum xi3°, 18.932 7.838 3.476 15.870 2.393 6.839
_________ sum _ Xy 4°4p_ 1,352 0,559 O.248 1.32% 0 171 0. 489
SRR (col. a¥g.)% 1.103 0.318 0.081 1.814 0.097 © 1o
_ variance 0.249 0.241 0.187 0.109 0.074 0.333
N abd. devi0.499 0,491 0,455 850 “oLEvE 00577

 — ©ol. avgi~ “#1.050 -0.564 -0.247 -1.102 £0.311 40.395

§3 -




- OVERALL

Standard Unit Deviates
(Normal)

PP

=:xi._§. X
B3
Rankee

/

| xij'

H o RDS®D

sl
82

e AR SN S G A BAEY Dy

83
84

85
86
87
88

e e B A A A P P N S I A AR o

59
810
811

B A oy s .

812
8l3

ol o K Ak o gmegtriatee ot s sees S sy

SRR CAWTN TENUERA S [ Rt RRIRESICI ), Vol nes, Srrnt ot S - s Ao e AN
. £

sld

3

-0.82
4£0.17
-0.82

~0.33
40.17

-0.82
£0. 86
£1.18
-0. 83

-0.82

~0. 82
£1.49
£3.18

33

£4

£0.71

-1.08
£0.23

-0.69

£0.22

-0.31
-1.08

£1.24

£2.00

£1.24
~1.08

-1.08

A

31
o AR NP U AR L)

£5

-1.07

40. 68
~0.21
£0. 88
10.88

4£0. 68

#0. 68
~1.46
£0.68
~2.29
£0.68
£0.68
£0.88

a4

(2 NOINY




H oKD DD

fl

f2

f3
- £4

£5

- f6

- B8l

£0,78

~0.17

£1.80

- =0.64

-1.14

. -0064(

88

”Oc?S
-1038
#1.13

~0.13

OVERALL

Standard Unit
Normal Deviates

~1.18¢ =0.738

£0.76
-Oo 43
‘1025

£0.786 -
£1.32"

89

#1.06
-0.01

71;29~
£0.47

-1.239

-0. 99

-0.38
41.48

-0, 99
41.235

B!

810

-0072.
£0.38

41. 81

-10 14
7

40,38

%1:06‘““@??%

34

1 X4 j_x ]

~0.82

£1.23
-0.82

£1.23

-0.83

sl1

£0.73
£0.72
-2.11
£0.01
£0.72

85

£0, 45
£0.45
£0.45
-3.37
£0. 45
£0. 45

" 8l2 ',

-Oo 02
-0.03"
#1.09

£0.786

-1.80

86

'0018
£1.34

- =0.12

£0.568
-1069

8?7

£0.75
£0.75
-1.75

-0.51
£0.75

8l4

‘£0.88

~0.70
-0.23
~1.38
-0.23
£185
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sl
82
83
34{
55
86
57’
88
89
ler
s11
813
513‘
814

fl

£0.58

£0.58
#1.15

-0.46

£0.06

£1.72
-0, 46
£1.35
-1.59
-1.03
~0.486

40,58

-1.59

-0.46

TEACHING ABILITY

Standard Unit
Normal Deviates

f2

-Oo 31

£1.13

~0.31
~1.59
-1.95
£0. 38
-1.06
-0. 82
£0.38

£1.13

£1.13

£1.1%

£0.38
£0. 738

£3

-0, 89
-0.89

£0.13

£2.21
£0. 386
£0.13

£1.50

-0.71

~-0.89

-0.89
~0.89
£0. 85
£0. 85
~0.89

Rankee

f4

£0.34
£0.34
-0.98
~0.31

-0,98

-0.98

£1.27
£0.81
£2.11
-0.98
-0.98
£0.34

oo ISGUNEGENT:  SBT-cwr,  ggm——,

2 )

£5

-3.41
£0.37
£0.37
£0.37
-0.30
£0.37
£0.37

-0.30

£0.37
£0.37

- £0.37

£0.37
£0.37

£0.37

AP IIUREL: . o

- 6

£1.98
-0.886

£0.33

-0.09
£0.48

' -0.886

£0.75
-0.48

£0.75

~04.09

~1.70

-1.70
£0.75

’ O * ; 5
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.. COMMAND OF TECHNICAL MATERIAL

11

-0.88
£0.58

- 40.89

£0. 21
-0.94

0. 88

- =1.37

4£0.58
~0.17
41,67

—1.61.

£1.87
£0.58

Standard Unit
Normal Deviates

Rankee

£2

-1.35
-1.35
-1.35
£0.35
-1.05
£0. 35
£0.35

F1.05

£0.35
£0.92

£1.54.

£1.54
£0.35
£0. 35

£3

£1.84
£0.05
—oo 62

-0.71
£0.78
#0.78

#0.55

~0.63
~2.42
£0.05
£0.78
£0.78
~0.862

ni Mgl w EOrn O BTN Vi P o, TP e st i
"

36

f4

#1.03
£1.03
#1.03
-0. 83

-0.83

-0, 83

-0, 83
#1.868
£1.03
~0. 83
-0, 83

£5

~1.43
£0.88

£0. 88
£0.64
£0.88
£0.88
£0.64
-1.43
£0. 88

-1.43

-1043

. - e SR AT

T8

£0.56
~0.78
£0.66
£0.21

£0.34

-‘Oo 76

-0.13

<0. 45
#1.55
#0.56
-2.45
#1.55

-O. 76
-0.83 £0.88 £0.13

: Ce b ety o Wy SR
(PN E RN A T P S A . 2 RSN T T R £
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N

INDICATION OF PRACTICAL EXPERIENCE
R A Standard Unit |
a Normal Deviates
E
e | ,
T Rankee

£1 £2 £3 £4  £5 £6 |

sl - #0.44 -0.15 40.11 -0.51 #1.21 =-0.34
52 -0.82 -1.44 £0.11 £1.40 -0.41 £1.52
83 4£0.44 -0.79 £0.11 £0.46 £1.21 -0.34
84 -0.30 #0.74 -0.91 -0.51 -0.41 +0.98
85 £0.22 -=1.22 -0.01 -2.08 #0.18
86 f0.44 40.74 £1.03 -0.51 #1.21 -1.79
87 £0.44 40.74 -0.91 -0.51 -0.41 £0.42
88 £0.22 -1.22 =0.59 114 £0.18
89 £0.44 =0,15 #O.il -0.51 -0.41 #£0.42
810 £0.44 42.45 -2.37 £2.73 -0.41 -1.79
81l £0.44 -=0.15 #£0.11 =0.51 £1.21 -0.34
812 #0.44 -0.15 £0.11 -0.51 =-0.41 £0.42
513 -3.39 40.74 £3.05 -0.51 -0.41 41.53




OVERALL vs. OVERALL

N

R ‘Product of Corresponding
a Standard Unit
n Normal Deviates
'
e
T Rankee
£1 £2 £3 £4 £5 6
g8l £-1.039 --0,058 #-1.476 -£0.454 --1.220 -=£1.120
82 --0.487 £40.813 -£0.073 -=1.350 £40.517 #40.264
83 -£0.512 --=1.069 --0.312 £40.328 -=0.3808 {££1.613
84 --0.344 441.3%318 -=0,262 - 440.838 -4£0.164
85 £4£0.585 £-0.959 ££0.077 -£0.499 ££0.308 ££0.090
86 --0.050 +£41.434 -==0.098 ££0.394 -10,338
87 ££0.300 440.803 -=£1.505 -£0.347 4-=0.765
88 —=£1.72%3 =-1.932 #£4£1.3223 ~=0,175 4£-1.458
89  £-0,445 -£0,003 ==1.058 ££0.583 -£0.877 4£-1.081
810 -£0.2838 4££0.125 #£=1.484 -£2.280 +4-0.870 --0.734
sll #£40.288 £-0.245 -=1.730 #£0.012 4££0.490 --=0.061
8l2 --0.0268 -£0.021 £41.624 . 440.517 --0.684
813 £-0.581 --0.099 £4£2.287 --2.225 4££0.299 £40.088
8ld £4£0.352 --0.238 -==0.189 --0.428 --0.248 442.888
sum ; £15.577 avg. ; £0.1972 First sign:
observations ; 79 | faculty appraisal 7
| | of student "
Negative Products
(£#= or -#)
sl 1.029 1.478 0. 454 1.120
52 | | 0.073
83 0.152 .
84 - 0.164
85 0.959 0.499
- 86 : - e 2 . . 0.338 m
B - T 8 =16 £ T et 3 BT e Pt £ 1V IR o A
§8 1.723 1.458
89 0. 445 0.003 0.877 1.081
. 810 06288 . e e e . 1.4‘84’ 2280-- - -6.870,, . e e e .
sll - 0.245 | |
81 2 | O ¢ 021
_..813 __0.581 R R S,
e Q0L - ‘
sums 4.218 1.228 4,538 3.233 2,094 4,924
sum ; 20.235  avg. ; 00,7783
observations ; 26
38
TP
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8l
82
83
84
85
86
87

fl

0.585
0.300

A it vt e i . sl N MR P Y MY

OVERALL ve. OVERALL

Positive Products

(££)

f2

0.81%3

1.316

1.434
0.803

3

Rankee

£4

0.326

0.077

f5

 0.517

0.836
0.306

0.394

£6

0.264
1.613

0.090

88 - - 1.322 |
s9 | | 0.583
810 0.1256

8ll 0.288 ;
812 1,834
813 - " B.267
8l4 0.3523

0. 490
 0.517
0. 299

0.012

0.088 o
2.888
sums 1.535 4.491 | 5.290 0.921 = 3.359 - 4.943 I
sum ; 30.529 avg. ; 0.73323

observations ; 28

Positive Products

(=)

1.220

81 | 0.058
“  0.208

| | 1.350
0.312
0.263

83 | 1.069

IR e o v, e

~0.098

G o OO AR B € 6 L otk 8 ot g Bare v 4L e 60 e s Ry eyt NI o s T W a1 AN A AR A $5 5 Dy e e o

0.175

0 ..0.734 .
0.061
0.684

s8 .~ 1.933
89 | 1.058

e T i
8l2 0.026 |
777 sl4 0.238

2.225

. "7 sums  0.907  3.396  3.649  4.003  1.849  1.479

sum ; 15,283 avg. ; 0.6113 | o - |
observations ; 25 | | :

39
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sl
82
83
84
85
86
87
88
89

- . 810

-

8ll

gl2
Bl3
8l4

sum ;
observations

sl
82
83
84

85
86

87

88

89

810
sll
812

813
814

‘sums

fl

A£4£0.452

-£0.437
-=0.377
440,027
-£0.206
£-0.345
-£0.986
£-1.885
-=0, 734
£=0,331
~-£0.0123
£-0. 700
£-0. 405

£1.985

0.673
0.437

0.208
O 343

1 685

0.331
0.012
0. 700

/0/405 h

- 5,780

sum ; 25,986
observations ; 37

OVERALL vs.

TEACHING ABILITY

Product of Correspondlng
Standard Unit

f3

£3 .  f4
--0.053 #£-1.603 -£0.218
£40.859 --0.383 -£0.4235
—0.307 -£0.049 £-1.450
#-1.9568 -£1.812
£=-0.878 £4£0.182
7‘#0 ° 509 -#Oc«Ol 6
£-0.795 -£2.825 -
--1.133 4-0.795
-£0.004 -—-1.148 ££0.597
££0.429 4-1.811 -£0.923
#£0.814 --1.878 ££0.021
-£0.023 ££0.937
~£0.110 ££0.884 --2,019
-£0.2668 --=0.205 -£0.489
avg. ; £0.0352
78
Negatlve Products
(£= or -£)
1.602 0.218
0.4235
0.049 1.450
1.958 1.812
0.878
0.018
0.7g5~" ‘2‘625“*“
e R v (O ORGEE -
0.004 :
' 1.611  0.923
0.023
0.110
0.286 0.469
4,032 778510 3.485
avg. ; 0.7023
.40

Normal Deviates

R avn k e e

<&

5

-~-3,887
£40.281
-£0.366
£40, 455
£-0.125
£40.215
-4£0.189
--0,038
~£0,477
££0.141
££0.266
%%o 281

O 16
-£0. O8§Q

First sign:

faculty aporaisal

f6

~41.2354
£=1.135
440, 413
—=0,074
£40.2816
-1, 453
£40, 583
£-0, 538
440, 795
--0.085
-=0,102
==3 080
£40.330
£41.238

of student
1.254
1,135
0.366
0.135

0,189 ..
0.477

O0.538

3.927

%“ [PYCSVEVIIASE § 2R
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Ho KNS D

OVERALL vs. TEACHING ABILITY .

Positive Products

Rankee
fl £3 3 f4 £S5 fé

81 0.4523

82 0.858 0.281 L
83 " - 0.413
84 0.455

85 0.037 0.162 0.216
86 0.509 0.215

87 0.563
88

89 0.597 - 0. 795
810 0.429 0.141

8ll 0.814 | 0.021 0.266

B8l2 | 0.927 0.281

813 0. 884 0.163 0.230
8l4 o 1.338
sums  0.479 ' 2.611 1.973 0.618 1.802 3. 555
sum ; 11.038 avg. ; 0.4599

~observations ; 24

Positive Products
, (--)

sl | 0.053 3.88%

82 ) - 0.383 '

83 AN 0.307 .
sd - 0.377 | | 0.074 \
85 . : - :

v 86 ,  —————r sore W SN e 10 5 ” BRI m——nl'fé.gg e

g e e ‘ . L
88 ) | | o 0.038
89 1.148

. BlOL L OLTBA e

R 811 T 1.878

- - 812 | o

813 ~2.019

- 8l4 T | 0.205

.v..-O..O.G‘S'_........,—..A...;._.-. .
- 0.102
- 3.060

—v— e Pl (S Do g S Ao .
e pame  wwe b Mo st e mes el :
-~ - wove-. :

e mums- - 1.111 w;“1.492 10 5555

o e e i

3.614

csum ; 16.913  avg. ; 0.9949
41

observations ; 17
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H o NB30®'g

8l

B2
83
g4
85
86
87
88

89

s10
sll
812
8l3
sl4

sum

sl
82
B3
s4
85
86
s

~ .JxQ\‘Q--., e oatale ser.
[Shw)

59
810

8l2

813

~ 8l4

IR

 sum ; 233.932

OVERALL vs, COMMAND OF TECHNICAL MATERIAL

fl

- £-0.87.

~40. 873
-£0.262
-4£0.172
£-0. 433
-=0.020
£-0, 845
~~1,000
£40.615
-=0,122
£441.202
-=0,032

719 13

; £8. 364
observations ;

- 0.671
0.673

0.262

0.172
0.423

 sums  2.846

observations

?

0.645

~Product of Gorresponding
~~ “Standard Unit

£2 £3 f4
~=0.230 £4£3.312 =£0.859
£-1.026 -40.022 -4£1.288
-=1,337 --0.2%268 44£1.534
440,431 --0.508
#=0.473 £-0.320
££0.489 -£0.094
££0.263 -£1.3285
-=1.449 ££0.8186
-£0.004 -=0.800 £-0.390
440,250 £-4.380 *=£1.915
£4£1.109 -£0.108 4£0.010
-£0.030 +£40.850
-£0.102 £4£0.811 --1.710
~£0.245 -=0.143 -=1.145
avg. ; #£0.1073
78
Negative Products
(#= or -#)
| 0.8659
1.026 0.032 1.288
0.473 0.320
0.094
1.385
0.004

0.030

0.102
0,245

1.880

Normal Deviates

Rankee

4,380
0.1086

ot

8.287

avg. 3 0.6468
42

37

f5

£40.869
2200347

1,082
440,288
£4£0.510
-40. 449
-40.077

- =-=1,845

440,334
£-0.248
4£=1.,087
£-0.829
~-£0. 202

First sign:

faculty appraisal

f6

-40. 358
4£=1.003
£40.825
-£0.172
410,153

==1.284

£=0,098
£=0, 504
£41.843
=40, 403
-=0.147
-£32, 790
£-0.234
£-0.215

of student

-~ 0.449

RN - V. 1 S
/e
:

- 0.3248
1.087
0.629

0% 202 —0.2315

0.358
1.003

0.173
0.098
- 0.403
2. 790

0.334

5.877

'l"f“_lQi-'“.’.-!'. JEQR et Lt poay
~ &
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OVERALL vs. COMMAND OF TECHNTCAL MATERiAL

g
R Positive Products ?
a 5
n
k |
e | X
% T _ Rankee |
fl - f2a 3 f4 f5 f6
sl | 3.3123
82 - . | 0.669
83 - | | - 1.524 0.825 .
84 0.431 o _1.082 4
85 | - 0.288 0.153
86 0. 469 0.510
87 0.263
88 | | . 0.8186
g9 0.815 | 1.643
810 0.350 | 0.334
sll 1.202 1.109 -~ 0.010 .
gl2 1 0.850
813 0.735 0.811
8l4 0.510 |
sums 3.062 2.682 ) 5.589 1.534  2.883 2.621
sum ; 18,311 avg., ; 0.79861
observations ; 233 |
Positive Products
sl } 0.230 | 1,630
823
83 1.337 0.2386 0.247
84 | 0,508 |
88 T e e e e
g Tl 020 1,28 .
o e _&,8,8_ . IO-QOQ .. ---1;-4.4:9---,..--“ e e e e e e e e e e e e e e et -
“ g0 - 0,800 1.845
sl 0.122 ﬁ |
sll .0.147 B
812 0,032 — R |
8l3 S 1.710 i
—men 814 - 0.143  1.145
sums 1.174 - 4.018 1.687 2.855 3.8223 1.431 |
sum ; 13,985 avg. ; 0.77689 o | o

Observations ; 18

43
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- OVERALL vs. INDICATION OF PRACTICAL EXPERIENCE
| R Product of.CorrespOAEing
| a -8tandard Unit
| n Normal Deviates
| k
| e :
| T Rankee
| f1 £2 £3 f4 £5 £68
| 8l  ££0.343 --0.026 ££0.198 --0.326 -£1.280 --0.218
! 82 --0.951 #-1.094 -£0.047 -£1.750 #£-0.312 ££3.006
| 83 -£0.187 --0.782 -£0.042 #£40.881 -£1.198 £-0.435
| 84 -=0.164 ££0.910 --0,7486 #-0.504 =£0,787
| 85 ££0.099 £-0.549 £-0.005 4-0.937 #£0.081
| 86 -£0.053 £40.992 -£0.124 #£0.702 ==3.025
| 87 F£40.230 ££0.555 --1,593 --0.209 ££0,315
] 88 -4£0.161 --1.884 #-0.661 --0.137 #£0.202
| 89  #£0.466 =-0.002 -£0.142 /£=0.240 --0.529 ££0,445
g 810 -£0.317 ££0.931 #£-4.290 -£3.112 #-0.1568 --1.289
| sll £#0.317 #-0.108 =£0.232 £-0.005 ££0.871 --0.030
g 812 -£0.009 --0.003 ££0.120 £-0.312 -£0.756
; 813 £-1.492 -£0.215 ££3.132 --1.051 +#-0.180 ££0.889
! sl4 #£0.387 --0.105 -£0.287 --0.704 -£0.278 £-1.700
; sum ; £2,899 avg. ; £0.0372 First sign:
| observations ; 78 | faculty appraisal
o | of student
Negative Products
(£#- or -£)
g sl - 1.380
: 82 1.094  0.047 1,750 0.312 |
§- 83 0.1867 0.043 | 1,198 0.4235
* s4 ‘ 0.504 0,787
° 85 0. 549 0.005 0.927
. - 88 0,503 . 0.134 . . - —
- | 87 —~ — R
T T T g8 T 0liel 0.661 |
89 0.142 - 0.240
f 810 0.317 4,290 3.112 0.156
: PR -1 e R 0.108 ... 0.2332....0,005 -
ﬁ - 8l2 0.009 | 0.312 . 756
813 1.492 0.215 0.180 o
| | sl4 0.237 0.278 1. 700
sums  3.649 1.966  5.780 5.107 5.247  3.668

avg., ; 0.B8783
44

obsérvatipns ; 36




HRoORDS®™

sl
82
83
84
85
86
87
88
89
810
sll
812
813
sl4

- sums

sum ;

Observations ;

Cretemmns el e e e S

sums

sum ;

'OVERALL vs. INDICATION OF PRACTICAL EXPERIENCE

Pogitive Producfs

(A4
Renkee
£1 £3 . £3 4 £5
0.343 0.198 |
| / 0. 881
0.910 '
0.099
0.992 0.702
0.230  0.555
0.466
0.317 , 0.871
0.120 *
2.1332
0.387 .
1.942  3.388  2.450 . 0.681  1.573
13.752  avg. ; 0.6251 |
22 |
Posgitive Products
0.036 0.326
0.951 |
0.782 .
0.164 0.746
1.593 777 10,209
o Bttt s ml..,:g _8.2‘?\..,» e e - e——— . bt 1 ‘.....,0._:.13;7,0«*
0.002 0.529
SV — G; O_OBN,_. e e r——— » B
,-q,,-a-fa-w_“,,,q,,mfﬁﬁlMH
0.105 0,704
1.115  2.602  2.239  2.081  0.875
13.564  avg. ; 0.8782

observations ; 20

45

. f8

2,006
0.081
0.315

0,202
0.445

0.669

3.718

0.218

G

BIOTPROR PR RSP PR e PP OPIRPN TR RN PR SPERERL -
v e K e el

1,288

0.020_

v own

4.552
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L : . Biography

SRR
s

Place of Birth: Baltimore, Maryland
‘Date of Birth: - October 5, 1940

R P S e A S DS S ANV LA ¥
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Honoraries: o Tau Beta Pi

Alpha Pi Mu

Cyanide (Junior Honorary)
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