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This study re-examined a previously validated application

blank in use for 1 year to screen applicants for the position

of equipment operator with a company involved in hydro-

carbon recovery. Subjects were 409 male equipment operators

ranging in age from 19 to 38 years. Minorities accounted

for 12% of the group, while 88% were white. Subjects were

randomly divided into an even group, N = 201, and an odd

group, N = 208. Multiple R's of .39 were obtained for the

most significant 10 variables in each group, but these

shrank considerably during cross-validation. Only 3

variables were common to both groups since the unique

error variances for each group resulted in different

arrangements of variables. It was concluded that the items

should be re-examined for relevancy and job relatedness.
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WEIGHTED APPLICATION BLANK TO PREDICT

TENURE: A REVALIDATION STUDY

Although employee turnover has been a normal event in

industry, excessive turnover has posed a serious problem

to management. An employee voluntarily terminating,

failing a training program or being fired represented an

error in the decision making process. At the same time,

the money invested in these individuals has yielded little

or no benefit to the company.

A post-hoc approach to the turnover problem would seek

to improve the work environment, change supervisory prac-

tices, alter compensation and other benefits, and attack

whatever else seems to be the source of the problem. An

alternative approach would be to avoid hiring those indi-

viduals who terminate after only a brief period of employment.

Attempts have been made to implement this latter approach

by analyzing personal history data found on application

blanks routinely used by companies. The focus of this study

was on the latter strategy.

A weighted application blank (WAB) has been of value

in the selection of employees. Personal factors such as

age, marital status, and so forth often have been predictive

of length of job tenure and effective job performance, as

well as other criteria.
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The WAB has been reported useful in reducing employee

theft. Rosenbaum (1967) was successful in isolating personal

history data indicative of a high-risk theft employee. By

scheduling differential surveillance of potentially high-

risk employees, this form of theft was significantly reduced.

McGarth (1960) investigated the use of a WAB in screening

credit applications and found that 24 biographical infor-

mation items could significantly discriminate good from poor

credit customers. Using different cut-off scores, the

company realized a net increase in profit of $6,000.

The most extensive use of the WAB has been in predicting

office turnover. England (1961) described a procedure for

developing a WAB. After determining the parameters of long

and short tenure, differences in percentage of responses for

the various tenure groups were calculated. These differences

were then converted to integer weights and the sum of these

was the predicted score for each individual. If there was

a difference between long and short tenure employees, it

was possible to develop cut-off scores that maximally

differentiated the groups. The cut-off scores could then

be used in screening applicants.

Kriedt and Gable (1953) studied a large insurance com-

pany that had a high turnover rate among one group of

employees who would leave the company in a year or less to

work elsewhere or go to college. A test battery was
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developed which included measures of intelligence and cler-

ical aptitude, an interest questionnaire, a biographical data

blank, and a job preference questionnaire. The resulting

instruments were able to screen out 36% of those who would

leave the company in 3 months. Only 4% of those who would

stay longer than 3 months would have been rejected upon

application.

The WAB has been found useful when used in conjunction

with other screening techniques. Fleishman and Berniger

(1960) pointed out that a WAB was found successful in

predicting turnover because it was used in concert with an

accurate job description as a reference and because of the

skill of the interviewer. This skill was increased when

the interviewer had knowledge of the validity of individual

items in relation to specific jobs. The authors suggested

most companies do not provide validity information to their

interviewers.

Most studies have been concerned with concurrent

validity. Few have studied predictive validity. Buel

(1964), however, reported both predictive and concurrent

validity for female clerical workers dichotomized into

tenure groups of those still employed with the company

and those voluntarily terminated. The original cross-

validation study predicting tenure was significant at the

.01 level. Use of the WAB was discontinued by the company

in the study shortly after development because the company
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relocated from the inner city to a suburban area. Almost

4 years later, another study was undertaken using data

from employees hired 1 year previously. Although the

author doubted the generality of validity developed on a

different population, it was found that only 3 of the

original 16 items were no longer useful. The biserial

correlation between WAB scores and tenure was significant at

the .02 level. Thus it was concluded that biographical data

were stable and reliable even under circumstances which

would be expected to reduce their usefulness.

Lee and Booth (1974) developed a utility analysis for

a WAB. "Utility" was defined as the proportion of unsuc-

cessful applicants eliminated and "cost" the proportion of

successful applicants rejected. The Pearson correlation

in the cross-validation sample was significant at the .001

level. Furthermore, the authors estimated that by using

the WAB, the company was able to save approximately $250,000

in 1 year. Use of the WAB even in lower level jobs that

required less investment in recruitment and training could

result in additional savings.

Most studies involving the WAB have dealt with persons

working one specific job rather than a group of different

jobs. A study by Kirchner and Dunnette (1957), however,

reported developing a WAB for a variety of jobs including

clerical, stenographic, secretarial, and personal contact.

Fifteen variables differentiated between long tenure female
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office employees and short tenure ones. The authors con-

cluded that the WAB could be extended to broad occupational

groupings and need not be restricted to specific occupations.

The WAB developed by Kirchner and Dunnette was re-

evaluated by Werimont (1962). Subjects were 142 female

office personnel in a midwestern manufacturing company.

Results indicated the need to establish different weights

for four items and discontinue use of six items which no

longer differentiated between long and short tenure employees.

Three items did not change between 1954 and 1959 when the

weighting was first established and then re-evaluated. The

ability of the original formula to differentiate deteri-

orated over the years, suggesting that scoring weights should

be reviewed periodically. A review every 3 to 5 years was

suggested by the author as sufficient, but the exact time

depended on such factors as economic conditions, type of

industry, locale, and criteria used.

A study of production workers was undertaken by Dunnette

and Maetzold (1955) to develop a WAB that would be applicable

to more than one kind of job. Applications administered in

1951 were used to determine weights. Cross-validation was

performed using applications from 1952. The new instrument

was administered in 1953 with employees dichotomized into

good and poor with regard to turnover. It was found that 12

of the 24 items discriminated between the two groups. Cross-

validation was performed using the 1954 applicants. It
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was not possible to maintain a single cutting score for the

entire hiring season since labor demands in the industry

involved in the study fluctuated sharply. However, the

scoring weights derived in 1951 discriminated effectively

between good and poor turnover risks. The same weights were

applicable to four separate company locations. In this study,

it was concluded that the WAB was useful in the selection

of employees to positions other than sales and clerical.

Further documentation of the need for flexible cutting

scores was furnished by Scott and Johnson (1967). A score

that maximally differentiated the long and short tenure

groups was established, but the company set as high a

cutting score as the available labor supply allowed.

Tailoring the WAB to the needs of a company was demon-

strated by Robinson (1972). In an attempt to reduce clerical

turnover in a bank, the author was able to identify 80%

of the short tenure and reject only 30% of the long tenure

employees.

Since WABs were developed from individuals already

hired, little record was found in the literature of the

amount of preselection which occurred. Usually the procedure

has been to determine weights and apply these to all incoming

applicants. However, there has been no assumption of pre-

dictive value for the items where preselection has occurred,

To make weighting as effective as possible, Myers and Errett

(1959) made three recommendations: (a) preselect prior to
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using the weights for the applicants who had survived all steps

in the normal screening process, (b) apply "restriction in

range" corrections to validity coefficients which could only be

done with continuous items, and (d) develop preselection

weights based on those hired and those not. These could then

be used, first to predict if applicants would pass the normal

screening process, then the weights that were developed based

on those hired could be applied.

A difficulty could arise in the weighting process because

answers to one or more questions on an application blank

might be contingent upon answers to a previous question. A

system of dealing with contingency items was developed by

Mahoney (1958). Responses to the question "number of

children" would be contingent in part on responses to the

previous question concerning marital status. Unwarranted

weights could be assigned when c nsidering these questions

separately. Since both single a: well as married applicants

could respond "none" to the children question, unwarranted

weighting would result if single applicants were included when

developing weights for the number of children question. To

develop weights for the contingency items, one must have

figured the percent of individuals responding in each category

to each question. The percentage differences then could be

transformed into weights. The author suggested that few bene-

fits would result from the use of this method if there were

few or no contingency items.
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There was some question that the WAB literature might

have represented an inflated evaluation of the usefulness

of this technique. Schwab and Oliver (1947) questioned the

possibility of tenure being predicted by personal history

items since few studies have been cross-validated, thereby

allowing the results to capitalize on chance. It was the

authors' contention that two factors reduce the probability

of obtaining significant results: (a) investigators bury

negative results; and (b) editors reject, in large numbers,

articles not reporting significant results. Point-biserial

correlations in four separate studies were found to range

from .37 to .66. But when predictor weights were applied

to cross-validation groups, they all failed to predict

tenure. Shrinkage in the cross-validation groups could be

explained by certain subjective facets of the WAB including

data dredging, i.e., manipulating categories, intervals,

frequencies and so on until a difference was obtained.

Categories were often collapsed to aid the search for

significant results.

Another challenge to the fairness of biographical data

as used in the WAB came from the legal forum. Title VII

of the 1964 Civil Rights Act, which created the Equal

Employment Opportunity Commission (EEOC), as published in

the EEOC Guidelines on Employment Selection Procedures (1978)

specified that personal history items could legitimately be

used only if they were job related and did not discriminate
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against either minority or nonminority subgroups. Cascio

(1976) studied a company with a 48% turnover rate among its

female clerical staff. He separated the subjects by

minority/nonminority subgroups and by long/short tenure.

Ten items survived item analysis in both subgroups. There

was no statistical difference between short tenure minority

and nonminority subgroups, but there was a statistical

difference between long and short tenure minority and non-

minority subgroups. In the validation sample, point

biserial correlation between scores on the WAB and tenure

for minority and nonminority groups was .79 and .77, signif-

icant at the .001 level. The correlations of the cross-

validation sample were significant also at the .001 level.

It appeared that even after satisfying legal requirements,

biographical data items could accurately predict turnover.

Pace and Schoenfeldt (1977) cited the "raw empiricism"

of the WAB, and pointed out three areas in which the legality

of these instruments might be questioned. These included:

(a) employment discrimination or adverse impact; (b) dif-

ferential standards for groups based on race, sex or

ethnic origin; and (c) job relatedness. As an alternative

to the strictly empirical method of deriving weights, the

authors suggested a comprehensive job analysis to define

only those items appropriate for inclusion in an application

that were rationally related to success on the job. One
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method of developing such weights, suggested by the authors,

was to determine aspects of job success that were experi-

ential in nature and write items tapping these dimensions.

In more complex jobs it would be necessary to use item-

cluster correlation as the basis for including or excluding

items. An alternative approach would involve developing

hypotheses concerning job success and seeking items that

address those hypotheses. Using this latter approach one

could, according to the authors, develop the characteristics

necessary for job success based on job analysis and match

these with biographical factors such as hobbies, interests,

education, and work experiences.

The literature therefore has supported the use of a

WAB in predicting employee tenure. Such a technique has

been found useful in a variety of situations and has not been

limited to a small range of occupations. Although some

precautions and legal guidelines have been developed, the

WAB has been shown to withstand criticism not only from a

procedural but also a legal point of view. The criticism

to which the WAB has been subjected can only serve to

strengthen and refine the technique.

It was the intent of this study to investigate whether

the correlation obtained in the original study validating the

Easco Employment Questionnaire had retained its predictive

ability after one year of use. The Multiple R was expected

to shrink during cross-validation due to the tendency to
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capitalize on sample-specific characteristics inherent in

the multiple linear correlation procedure.

Method

Subjects

Subjects were 409 male equipment operators ranging in

age from 19 to 38 years. Minorities comprised 12% of the

group, while 88% were white. Subjects were employed by a

company engaged in hydrocarbon recovery throughout the

Southern, Southwestern, and Rocky Mountain regions of the

United States. Each equipment operator had been adminis-

tered the WAB as part of the normal selection process. These

subjects were the total population for equipment operators

hired during 1979. Both current and terminated employees

were included.

Weighted Application Blank

The WAB used in the present study was developed by

the Human Resources Department of the company participating

in this study. Data to develop the WAB had been collected

on 190 equipment operators from the same company hired during

1977 and 1978 (see Appendix A). Items had been selected

through a multiple regression analysis for their ability to

predict tenure. The weight assigned each item was the BETA

weight developed in the multiple regression, A scoring code

to the left of each response eliminated the need for a

separate key or template. A number "l" in the left column

indicated a correct response and its value was assigned
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by the number in the column to the right. Responses that

did not have a "1" in the left column were not predictive of

tenure and were not scored. A score of 47 or above was

predictive of long tenure. In the original study, a multiple

correlation of .50 was found and the probability was greater

than .01.

Procedure

The Easco Employment Questionnaire had been administered

individually to applicants and scored by professional

recruiters in each company location. The questionnaires

were then forwarded to corporate headquarters where they

were made available for study.

Subjects were divided into two groups by using the last

digit of the employee number. The even group included those

with even last digits. Those with odd last digits were

placed in the odd group.

Ten items had multi-point responses. These were entered

into the analysis as continuous items.

Results

Multiple correlation (R) is .44 for even group and

.42 for odd group. In cross-validation, R shrinks to .17 for

even group and .21 for odd group.

The data for each group are analyzed by the incremental

stepwise linear regression procedure with months of tenure

the criterion variable. In even group, 29 variables
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account for 19% of the variation (see Appendix B). In

the same group, the strongest individual correlations between

items and months of tenure _ are variable 31 (marital

status), .17; variable 18 (knows no one in oil field), -.13;

and variable 33 (first impression), .13 (see Appendix C).

Odd group coefficient of determination is .17 (see

Appendix D). The ten most significant variables, presented

in Table 2,havO a multiple correlation of .39, accounting for

15% of the variation. In odd group, the strongest individual

correlations between items and months of tenure are variable

34 (personal habits of other), -.19; variable 29 (rural or

urban childhood), .17; variable 18 (knows no one in oil

field), -.14; and variable 24 (worked for salary and commis-

sion), -.14 (see Appendix E).

Variables 18 (knows no one in oil field), 25 (paid

hourly), and. 33 (first impressions) are found among the 10

most important predictors in both groups. Variable 18

is located among the top 5 predictors in both groups while

variables 25 and 33 range from sixth to ninth place in

the two groups.

A double cross-validation is performed by multiplying

the BETA for a variable from even group by the corre-

lation between that variable and the criterion variable

from odd group. The sum of these procedures equals R 2

for even group. The same procedures are then performed

using the BETAs from odd group and correlations from even group.

The resulting Rs are .17 for even group and .21 for odd group.
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Table 1

Regression Analysis of 10 Variables for
Tenure of Even Group

Analysis of Variance

Source df SS MS F p

Regression 10 16284.215 1628.4215 3.41 .05

Residual 190 90723.097 477.4899

Total 200 107007.313

Multiple Correlation

Variable BETA F p

(31) Marital Status .22 9.9 .001

(18) Knows no one in oil field -.31 10.8 .001

(17) Friends in oil field -.19 4.4 .01

(21) Days lost to illness -.16 5.4 .01

(27) Age of financial independence .15 4.8 .01

(23) Worked for salary -.12 3.3 .05

(16) Other relatives in oil -.10 2.4 '.05

(20) Experience with heavy equipment .11 2.3 ( .05

(33) First impressions .07 1.2 Z..05

(25) Paid hourly -.07 1.1 <.05

Note: N = 201

MMIE I Iil IBIE I I I I il -Il I i I .' ... E . -- -- ----' --- -----
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Table 2

Regression Analysis of 10 Variables for
Tenure of Odd Group

Analysis of Variance

Source df Ss MS F p

Regression 10 18490.941 1849.094 3.65 .05

Residual 197 99755.039 506.370

Total 207 118245.980

Multiple Correlation

Variable BETA F p

(34) Personal habits of others -.21 9.3 .001

(29) Rural or urban childhood .18 7.0 .001

(18) Knows no one in oil field -.12 3.2 .01

(49) Attended dance by age 18 .12 2.9 .01

(24) Worked for salary and commission -.16 5.8 .01

(54) Number days fishing, hunting, -. 11 2.9 .01
camping

(26) Paid hourly and commission .11 2.6 .05

(25) Paid hourly .08 1.3 < .05

(33) First impressions -. 08 1.0 K .05

(43) Time on community organizations .07 1.0 < .05

Note: N = 208
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Discussion

After one year of use, the biographical items used in

the Easco Employment Questionnaire do not retain their

ability to predict tenure. After shrinkage in cross-

validation, multiple R is able to account for a maximum of

4% of the variance. It may be necessary to re-evaluate the

relevance of the biographical items used and decide upon a

new or least revised list.

The use of the multiple regression technique in the

present study takes into consideration the relative contri-

bution of each variable to the entire regression and

provides greater interpretability concerning which variables

acted as best predictors. Furthermore, this technique does

not require the separation of terminated and current employees

for analysis. However, this technique is more likely than

England's (1961) method to capitalize on characteristics that

are sample-specific and result in greater shrinkage during

cross-validation.

It appears in even group that an equipment operator who

remains with the company is married; has friends, father,

brother or in-laws in the oil field service business; has

lost few days work due to illness in the past 3 years;

became financially self-reliant after 19 years of age; never

worked for commission; has experience driving heavy equipment;

and whose first impressions of people are often correct.
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In even group, R is .39 for the most significant 10

variables. The correlation shrinks, however,, to .17 in the

cross-validation. Shrinkage would be expected from the

statistical technique's capitalization on group-specific

characteristics and prescreening of applicants.

Odd group's typical applicant is more likely to ignore

the offensive personal habits of others; has spent childhood

years in a small town; knows someone in the oil field

service business; attended a dance by age 18; has been

previously employed but has not worked for salary plus

the last 12 months; makes correct first impressions of people;

and devotes little or no time to clubs and organizations.

The two cross-validation groupshave only three variables

in common. This is not unusual because of the sampling

effect of the statistical procedure. The multiple regression

technique develops unique error variances for each group

resulting in different arrangements of variables.

An R of .39 is obtained in odd group for the most

significant 10 variables. As with even group, shrinkage

occurs when the regression formula is applied to the other

group. External factors such as current labor market and

economic conditions temper any attempt to interpret a pre-

dictor of tenure. For example, during a business slump a

dissatisfied employee may stay with a job from which he

would otherwise terminate or an employee would be terminated
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who in other times would continue with the company. If the

company is in a growth period and high priority is placed on

filling positions, an individual might be hired with less

regard for tenure potential. These considerations emphasize

the need to re-evaluate an application blank used to predict

tenure at least every 2 years. Such re-examination would

help uncover sample specific characteristics that limit the

usefulness of the instrument.

The biographical items used in this questionnaire were

selected by pure empiricism for their contribution to the

original regression equation. As suggested by Pace and

Schoenfeldt (1977), such a raw empirical approach leaves the

WAB open to questioning concerning its adherence to EEOC

guidelines. As a matter of fact, it appears several items

may not meet these guidelines. Item 12-45 asks the applicants

how often their first impression of a person is the right one.

Since no explanation is available as to why applicants with

correct first impressions of others should be more likely

to remain with the company, it does not seem likely that such

an item would be considered reasonable. Given that this item

is potentially discriminatory, there appears little doubt

that alternatives could be developed that are more pertinent

to work behavior. A similar commentary could be made con-

cerning item 18-54S, which asks about participation in some

social events by age 18. Likewise, it would be difficult

to justify the job relatedness of -item 10-30, marital status.
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Pace and Schoenfeldt (1977) stated that the job relat-

edness rule should inject the hand of reason into the

process of developing weighted applications, It may be added

that such a procedure complies not only with the spirit

but also the letter of the law,

Although previous research has shown the WAB to be an

effective tool in the employee selection process, the instru-

ment under study in the present instance does not stand up

well under cross-validation, Considerable shrinkage

occurred in the Multiple R of both groups. It is recommended

that the items be re-evaluated to correspond more closely

to the requirement of job relatedness, Although the present

measure does not stand up well under analysis, it can serve

as a foundation for an improved selection instrument,
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Appendix A

List of Easco Employement Questionnaire Items Used in Analysis

0-1 Did you graduate from High School:

1 4 Yes (12)a

2 4 No

1-7 Check which of the following people you

know who have or are presently working in

the Oil Well Servicing Business:

6 8 Father (13)

5 7 Brothers (14)

4 6 In-Laws (15)

3 5 Other Relatives (16)

2 4 Friends (17)

1 3 No one you know is working in the (18)

oil well servicing business

2-8 Number of years of oil field experience:

1 3 None (19)

2 4 Less than 1 year

3 5 1 to 5 years

4 6 5 or more years

3-9 Number of years experience driving heavy

equipment:

4 2 None (20)

I 3 Less than 1 year

1 31 to 5 years

1 3 5 or more years



Appendix A--Continued

4-13 Number of days lost from work in past 3

years due to illness:

1 6 None (21)

1_6 1 to 2 days

1 6 3 to 4 days

2 9 5 or more days

5-17 Check each of the types of income you have

worked for:

3 3 Commission only (22)

2 3 Salary only (23)

1 3 Commission + Salary (24)

2 4 Hourly Wage (25)

3 4 Hourly + Commission (26)

6-19 Age you became completely dependent on

yourself for financial support:

2 9 Less than 17 years (27)

2 9 17 to 18 years

1 8 19 to 20 years

1 8 21 or more years

8-25 Where did you spend most of your

childhood years?

1 6 Farm or rural area (29)

1 -6 Town of 15,000 or less

2 5 City of 16,000 - 50,000

2 4 City of 51,000 or more

21



Appendix A--Continued

10-30 Marital status:

6 4 Single (never married) (31)

8 3 Single divorced

1 5 Married never divorced

1 5 Married divorced

11-40 Which description fits you best?

1 3 1 seldom need time to myself (32)

1 3 I need some time to myself but

not much

6 3 I like to have some time each day

to myself

6 3 I prefer a great deal of time to

myself

12-45 How often do you find your first impressions

of a person is the right one?

1 6 Always (33)

1 6 Often

2 5 Occasionally

3__4 Rarely

3 4 Never

13-49 What have you done or would you do if a

person had personal habits which you

disliked?

2 9 Be friendly and hope he would (34)

improve

1 6 Ask him directly to stop, if he (35)

were annoying you

22



Appendix A--Continued

16-53 How much of your time has ever been

devoted to clubs or organizations?

1 7 Less than 1 hour per week (43)

2 7 1 to 4 hours per week

3 7 5 to 9 hours per week

4 7 10 or more hours per week

18-54S Which of the following did you do by the

time you were 13 (check all that apply)?

1 1 Attended a dance other than a (49)

school dance

1 1 Gave a party to friends (50)

1 1 Had alcoholic drinks (51)

1 1 Went out on dates (52)

1 1 Played tennis or golf (53)

19-55 How many days in the last 12 months have

you gone fishing, hunting or camping?

4 2 None (54)

4 2 1 to 2 days

4__2 3 to 4 days

1 6 5 to 6 days

1 6 7 to 8 days

1 6 8 or more days

aNumbers in parenthesis indicate the number of the

variable represented by item.
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Variable

31

18

17

21

27

23

16

20

33

25

15

51

52

54

34

13

14

12

35

24

19

22

43

50

Appendix B

Summary: Even Group

Multiple R R Square

0.17227 0.02968

0.22281 0.04965

0.26378 0.06958

0.29783 0.08870

0.32235 0.10391

0.34397 0.11832

0.36049 0.12996

0.37395 0.13984

0.38349 0.14706

0.39010 0.15218

0.39763 0.15811

0.40403 0.16324

0.41078 0.16874

0.41713 0.17400

0.42291 0.17885

0.42845 0.18357

0.43123 0.18596

0.43407 0.18842

0.43694 0.19091

0.43947 0.19313

0.44173 0.19513

0.44348 0.19667

0.44405 0.19718

0.44448 0.19756

BETA

0.19325

-0,28109

-0.19201

-0.15521

0.13751

-0,14972

-0.11114

0.09880

0.07505

-0.08035

0.06738

0.11137

-0,09788

-0.10337

-0.05520

0.07970

-0,05343

-0.06474

0.06102

0.04109

0.05798

0.03898

0.02686

-0.02021

24

F

6.002

6.105

3.329

4.236

3.295

4.024

2.173

1.495

1.006

1.077

0.660

2.035

1.627

1.755

0.581

1.176

0.472

0.769

0.682

0.323

0.476

0.285

0.116

0.064



Appendix B--Continued

Variable

29

32

26

53

49

Multiple R

0.44480

0.44491

0.44499

0.44505

0.44512

R Square

0.19784

0.19794

0.19801

0.19807

0.19813

BETA

-0.01982

-0.01118

0.00952

0.00933

-0.00904

25

F

0.070

0.023

0.016

0.014

0.013
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Variable

34

29

18

49

24

54

26

25

33

43

21

31

23

12

13

20

16

22

51

19

17

14

Appendix D

Summary: Odd Group

Multiple R R Square

0.19436 0.03778

0.27220 0.07409

0.30396 0.09239

0.32559 0.10601

0.34792 0.12105

0.36564 0.13369

0.37679 0.14197

0.38428 0.14767

0.38996 0.15207

0.39545 0.15638

0.39953 0.15963

0.40371 0.16298

0.40818 0.16661

0.41071 0.16868

0.41293 0.17051

0.41504 0.17226

0.41695 0.17385

0.41799 0.17471

0.41905 0.17560

0.42010 0.17649

0.42153 0.17769

0.42270 0.17868

BETA

-0.20035

0.13512

-0.16973

0.10939

-0.16784

-0.13455

0.12152

0.05854

-0.08279

0.06080

0.05349

-0.08851

0.06455

0.04159

-0.05971

-0.05705

0.04841

-0.03810

0.03528

0.05266

-0.05777

-0.03680

27

F

7.554

3.065

2.029

2.023

5.100

3.451

2.599

0.627

1.262

0.694

0.551

1.330

0.713

0.310

0.591

0,556

0,423

0.280

0.184

0.418

0.265

0.239



Appendix D--Continued

Variable

27

15

35

32

50

Multiple R

0.42323

0.42359

0.42388

0.42409

0. 42424

R Square

0.17912

0.17943

0.17967

0.17985

0.17998

BETA

-0.02392

-0.02441

-0.01986

-0.01461

-0. 01413

28

F

0.099

0.097

0.067

0.042

0.028
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