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A NAVY ENLISTMENT FIELD MARKETING EXPERIMENT

Guide to the Volumes of this Report

The Wharton Applied Research Center has prepared seven volumes of

reports on the Navy Enlistment Field Experiment. The series begins with an

V overview and sumary of hypotheses, experiments, and significant results.

Volume II contains an integrated report on the experimentally-tested relation-

ships between controllable marketing variables and Navy accessions. Volume

- I II presents a related i nvesti gati on of Navy recruiter productivity.

The remaining four volumes present descriptions and analyses of a "track-

ingo study designed to measure the relationships between demographic and

"ntermediate" attitudinal and perceptual measures and controllable marketing

efforts.

The relationships between the various volumes are shown in the diagram.

L As an aid to the reader, a brief description of the contents of each volume

is presented below.

* Vol ume II I Volume III 1 Vol ume VI I
us[The Field Navy Recruiter Segmentation'Volume I Eprment ..Productivity Stuy

Executive -[: ~ ~Overview /

andS umory [
a VA Recrolting V I Advuetiin

Tracking Study Pre-Intervention Recruiter and
[ Dr esign _Recruititng _Advertising

Execution Environment Level Effects

-- .-- -- -- -- -- -- -- -- -- -- -- ------



Vol ume I. Executive Overviev and Suinary - The background of the field .

marketing experiment and tracking studies are presented In this volume, -

together with a discussion of the experimental methodology and of the choice

of measured endogenous and exogenous variables. This is followed by a short

description of the collected data, and of the measurement techniques employed.

Observed responses to experimental and environmental variables are briefly

presented. This leads to an identification of the factors which affect

military enlistments, and to an estimation of the magnitude of their effects.

The effects of key marketing variables over time is examined. There follows

a summary of supporting data obtained through tracking studies of perceptions,

attitudes and demographics. A conclusion discusses observed marginal costs

and effects of various treatments, and suggests implications for future

resource al locati on.

Volume II. The Field Experiment: Design, Execution, Delivery and

Analysis - This volume contains a detailed discussion of the background and

objectives of the research. The development of an appropriate experimental

design, the choice of variables and test markets, the levels of experimental

treatments and so forth is also discussed. The execution of the experimental

protocol is recounted. This is followed by a detailed description of the

collected data, and of analyses including aggregated ANOVA and a variety of

multiple regression models. An Investigation of month-by-month response

rates using standardized log ratio analysis and monthly as well as cross-

sectional tim series analysis is also reviewed.

Volume 1II. An ELeerical Investigation of Navy Recruiter Productivity -

A discussion of the problem and issues of salesforce productivity measurement



begins this volume. After presentation of the data on which the investigation

is based, observed "learning" and *de-learning" effects are described. Other

significant phenomena are also discussed, among them the effects of recruiting

goals, differences between regions and involuntary extensions of recruiters'

duty tours. The observed frequency distribution of recruiter productivity is

presented. This is followed by a discussion of recruiter performance fore-

casting, and by suggestions for future research.

Volume IV. The Wharton-Administered Navy Tracking Study: Design and

Execution - This volume outl i nes the rationale and methodology for col lecting

and evaluating so-called "i ntermedl atew measures of marketi ng effecti veness.

Selection of data collection vehicles, choice of measurement variables and

ranges and preparation of survey instruments are discussed. Response rates

and other relevant details of the mechanics of data collection are outlined.

An apppendix contains copies of the survey instruments.

Volume V. The Wharton-Administered Navy Tracking Study: Pre-Intervention

Recruiting Environment - Demographic, attitudinal and perceptual data are

presented in this volume (a) for the at-large population of young people, as

sampled by telephone survey, and (b) for participants in the recruiting cycle

Itself, as sampled through written questionnaires. A baseline is thus

established for understanding of further studies. The cross-sectional view

of the recruiting process leads to insights into its mechanisms. Complete

tabulations of the collected data are appended.

Volume VI. The Wharton-Administered Navy Tracking Study: Hierarchical

Analysis of Recruiter and Advertising Treatment Level Effects - This volume

focuses on measurement of changes in intermediate variables -- attitudes



and perceptions -- which may be ascribed to military marketing activities.

Differences across the experimental period are evaluated with respect to

variations in advertising and recruiter strength levels. Cross sectional

differences using post-experimental data are also examined. An appendix

presents complete tabulations of the examined data.

1
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EXECUTIVE SUMMARY

The analysis developed in this report are based on approximately 8,000

completed questionnaires which were administered in June 1979 and June 1980.

Key findings include:

* The determination of market segments based on 11fe goal
importance responses was accomplished for samples of
men and woemen in the recruiting process.

e The segments derived are relatively stable over the two
time periods investigated.

* The segments participate in the Navy recruiting process at
very differential rates when compared with each other or
with their presence in the sampled youth population at large.
Two of the seven derived segments of male respondents
accounted for over 50% of Navy enlistment contracts observed.
One of the five female segments accounted for over 40% of
female enl i stment contracts.

e The relative segment composition of respondents who signed
navy enlistment contracts was significantly different with
respect to advertising and recruiter treatment conditions.
That is, the percentage of surveyed enlistment contract
respondents who were members of particular segments changed
significantly with respect to changes in advertising and
recruiter force level. This implies that specific market
segments respond differentially to advertising and
recruiters.

* Observed differences in segment participation rates, demo-
graphics, and responses to market variables indicate that
marketing campaigns focused on specific segments could be
effective in future recruiting campaigns.



1. INTRODUCTION

As part of the research effort designed to investigate Navy advertising

and recruiter effectiveness on enlistment contracts (Wharton Applied Research

Center C63), the Wharton Applied Research Center has conducted an initial

P market segmentation study. The purpose of this report is to present the

design of the study, the techniques used, resulting statistical analyses,

and areas for further research.

Market segmentation has long been considered a fundamental, as well as

powerful marketing tool. Segmentation can provide necessary guidelines for

strategy formulation and resource allocation among markets. Wind [9) provides

a review of the current status of this methodology.

Identifying which market segments exist and characterizing these seg-

ments is one general goal of any market segmentation study. Much has been

written about the appropriate circumstances under which segmentation should

be considered (e.g., Arnold E1], and Young, Ott, Feigin [10)). With regard

to the Navy, we are primarily interested in determining if the market of poten-

tial Navy recruits can be segmented and, if so, the relative size of each of

these segments throughout the recruiting process (seeing recruiters, taking

the test, and signing contracts).1 Once the progression of the relative

segment sizes is known, the treatment effects of advertising and recruiter

contact can be explored. Thus, the desired objectives of this segmentation

study are shown in Figure 1.

1 A phenomena of the Navy recruiting environment is helpful in this regard.
The "buying cycle" for a potential recruit is totally prescribed. That is,
to actually enlist in the Navy a recruit must sign an enlistment contract;
to sign a contract he/she must pass a set of qualifying examinations; to
take the examinations he/she must see a recruiter.



<1
Figure 1

OBJECTIVES OF NAVY MARKET SEGMENTATION STUDY

IDENTIFY THE EXISTENCE OF
HOMOGENEOUS GROUPS IN

THE POPULATION

CHARACTERIZE THESE
GROUPS

EXAMINE THE COMPOSITION OF
THE POPULATIONS THROUGH THE

RECRUITING PROCESS

EXAMINE THE COMPOSITION IN
HIGH AND LOW ADVERTISING
AND RECRUITER MARKETS

q
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Data for this study were gathered from approximately 8,000 completed

and returned survey questionnaires administered in June 1979 and June 1980.

These questionnaires were administered to approximately independent2 samples

of potential recruits at each stage of the recruiting cycle and in the general

p youth population in 12 selected markets. About half of the survey responses

were collected in June 1979 (called Wave 1 in this report) and the other half

were collected in June 1980 (called Wave 2). Levels of advertising and

recruiter presence in the 12 markets were substantially and systematically

varied between the two waves (Wharton Applied Research Center [7]).

* .The remaining portion of this report is divided into the following

major sections:

* Cluster Analysis
* Discriminant Analysis
* Stabilit Over Time
* Segment Composition through the Recruiting Process

by Market Treatment
* Suggestions for Further Research

Clu;ter analysis is the technique generally used in market segmenta-

tion studies to identify groups which are relatively homogeneous. Included in

this section is a discussion of the criteria used in this study for selecting

clusters and for determining the appropriate number of segments. Character-

istics of the resulting segments of Wave I (pre-intervention) data are

discussed.

Discriminant analysis is next performed to enable us to generate func-

" tions capable of classifying the populations within the recruiting process

Into the Identified market segments. This section discusses the analysis of

Wave I segments and the reliability check that was performed.

2 This is due to the fact that small numbers of individuals responded to
survey instruments at more than one stage of the recruiting process.
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Stability of the discriminant functions over tim is a crucial issue in

the analysis of treatment effects. This aspect of Wave 1 (pre-experiment)

versus Wave 2 (post-experiment) segment composition is discussed In the

thi rd section.

In the fourth section, the relative segment composition throughout the

recruiter process for the various treatment conditions is presented. Included

in this section is a discussion of the statistical techniques used In examining

the different markets. Finally, future directions for research suggested

by this analysis are discussed.

1

.-.
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-2. CLUSTER ANALYSIS

*The overall objective of cluster analysis or factor analysis is to

reduce an original set of possibly correlated variables to some smller set

Sthat preserves most of the original information. Factor analysis is a

dimension reducing technique that attempts to reduce the original number of

variable characteristics (e.g., age, race, sex, etc.) to a smller set of

Sorthogonal (uncorrelated) linear composites. Representation of the data is

spacial, with the factors (linear composites) serving as axes of the reduced

spaces. Cluster analysis, on the other hand, attempts to reduce the number

of objects (e.g., people) to a smller number by grouping the objects into

clusters. The goal then, Is to classify objects into the same cluster which

*are more like each other than they are to objects in other clusters. Thus,

representation is not spacial, but classificatory E3].

Cluster analysis Is primarily concerned with four basic issues:

1. Criteria on which to base the cluster analysis
2. Simlarity measures
3. Clustering algorithms
4. Determining the appropriate number of clusters

- Since we are primarily Interested in grouping people according to similari-

- ties, an immediately obvious division of the data should be made between male

and female respondents. Additional evidence for this division has arisen from

other analyses concerned with this project (see Wharton Applied Research Center

E8]). Thus, in this study, separate analyses are performed on the male and

female populations. The actual criteria used for the selection of clusters

in our study is based on responses to the life goal questions, shown in

Figure 2. While in some cases it is desirable or useful to base cluster

analyses on other criteria, the resulting analysis based on individual per-

captions of the importance of life goals is more akin to benefit segmentation.

'*

*1 • '*--k i l li e i I . . . I .. . . - . .
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Figure 2

INDIVIDUAL LIFE GOALS

Different pe-ple want to get different things out of life. I'm going to
read some possible goals to you wat you may want to try to obtain over
the nex: 5 to LO"*years--not all of which are really of equal importance.
Please tell me, after I read each one. how important it is to you? is
It very important, iaortsnt, or not tiportant?

* (START Very Not Don't
SHERE Imoortant I.roortant Imoortant Know

SLi;1 ) To have a position of
leadership 4 3 2 1

- LU2( ) To know a valuable trade
or skill 4 3 2 1

LB3( ) To have an opportunity to
travel 4 3 2 1

( )To have a job which will
LG4 provide security for you

and your family 4 3 1

LeS (  ) To have a good tim while
you are young and not be
too concerned with
responsibility 4 3 2 1

C I 3( To work with other people
L6- who you would like to work

W ith 4 3 .2 1

I7 To have a Joo which Is
- challenging 4 3 2 1

LG8( I To have a job that pays
well 4 3 2 1

( 3 To have an opportunity to
Lao develop yourself 4 3 2 1

"l O To have a job in which you
can serve your country 4 3 2 1

:- - .-. -*.. . ..... - -
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Young, Ott, and Feigin [102 discuss various segmentation schemes. In addition,

J we will later see that the segmentation scheme based on life goal importance

. remains stable over tim, at least in the short to intermediate run.

Furthermore, the similarity criteria used to group objects into clusters

up should involve measures which are independent. The results of a factor

analysis performed on the male and female populations is in Appendix A. The

Important thing to notice from this analysis is that the cumulative percent

of the variance explained is relatively low (58.3 percent for men; 50.9

percent for women) for the first four principal components obtained. Looking

at the correlation matrices of the life goals shown in Figures 3 and 4, we

can see that the ten life goals are nearly orthogonal to each other, as

evidenced by the low correlations between goals. Thus, the criteria measures

used in our cluster analysis are not severly confounded with each other.

Similarity measures are generally viewed In relative terms; objects are

* similar if their characteristics across variables are "closew, that is or

* they exhibit "many* aspects in common, relative to other groups of objects.

R Most clustering procedures use pairwise measures of similarity. The pairwise

measure of resemblance used in this study will be a distance-type measure.

The actual mathematical formula used is the well-known Euclidean distance

between two points in a space of n dimensions.

While many computer routines exist for calculating clusters, two basic

methods are most commonly used. Hierarchical methods are characterized by

the construction of a hierarchy or tree structure. In some of these methods

* '(e.g., Biomedical cluster routines E21), each point starts out as an individual

,  cluster, and the tree is built by grouping points that are closest. Non-

hierarchical methods generally cluster objects based on the distance between

I" 'iim i i mmna anuu- m m u~ a ' ,. .



Fi gure 3

CORRELATION COEFFICIENTS OF MALE LIFE GOALS

161 162 163 164 LG5 166 167 168 1G9 1610

161 1.00

162 0.27 1.00

163 0.19 0.13 1.00

164 0.19 0.30 0.11 1.00

165 0.08 -0.01 0.20 0.07 1.00

LG16 0.17 0.18 0.14 A-.22 0.11 1.00

167 0.23 0.16 0.12 0.17 0.02 0.24 1.00

168 0.20 0.19 0.18 0.28 0.16 0.17 0.06 1.00

169 0.13 0.24 0.09 0.32 0.03 0.21 0.32 0.06 1.00

1610 0.28 0.25 0.14 0.14 0.06 0.04 0.20 0.04 0.24 1.00
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Figure 4

CORRELATION COEFFICIENTS OF FEMALE LIFE GOALS

. LG1 LG2 LG3 LG4 LG5 LG6 LG7 LG8 LG9 LGIO

L1 1.00

LG2 0.28 1.00

" - LG3 0.17 0.15 1.00

LG4 0.22 0.37 0.18 1.00

L65 0.13 0.02 0.27 0.08 1.00

LG6 0.11 0.18 0.19 0.20 0.16 1.00

LG7 0.24 0.30 0.17 0.19 0.02 0.30 1.00

LG8 0.19 0.16 0.15 0.34 0.12 0.11 0.19 1.00

LG9 0.23 0.40 0.22 0.33 0.06 0.36 0.40 0.20 1.00

* LGIO 0.18 0.24 0.19 0.21 0.06 0.08 0.12 0.10 0.22 1.00

L
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one or more calculated cluster centers. The algorithm used in this study is

an optimizing, nonhierarchical method that assigns points to groups in a

step-wise manner, so that average within-group sum-of-squared distances is

minimized. Thus, in this algorithm, specific points may later be reassigned

to groups based on this criterion.

No single technique determining the 'optimal number of cluster groups

is uniformly recognized. One common method is to look at the trade-off between

variance explained (calculated as the dispersion from the cluster center)

and the number of clusters. However, as the number of cluster groups in-

creases, the within-groups variance will continually decrease. Thus, some

other type of decision dimensions are called for with larger samples. In

this study we looked at the trade-off between the number of clusters and the

rate of change of the within-group sum-of-squares (a variance measure). A

*kink" or sharp rise and decline is an indication that this number of clusters

explains relatively more variance per cluster compared to a larger number of

clusters, although the within-group sum-of-squares continues to fall as the

number of clusters increases. This is a subjective procedure, although we

believe that in this way we have the best chance to find the number of groups

which are homogeneous, yet significantly different from each other.

The ten life goals used in the cluster analysis are shown in Figure 2.

Also shown are the numbers (or weights) used to code the responses (see

Jacoby and Matell E43 for a discussion of three-point Likert scales). Since

the clustering routine we are using is based on a distance-type measure, we

must be careful in the actual scale used, as the resulting clusters are

sensitive to the actual distances between the responses. Along these lines,

since no clear interpretation of no response and "don't know" responses

I
V
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could be found, all respondents who answered either of these one or more

times were dropped from the sample populations. It should be pointed out

that as a result, the sample sizes were reduced by less than 7 percent (males:

5.8%; females: 6.6%).

An additional measure designed to reduce scale sensitivity was to stan-
dardize the three responses of "very important" (4), *important" (3), and

"not important" (2). The simple method used involved assigning a score of

100 to each respondent. Then, depending on the actual responses, the scores

* could be normalized so they summed to 100.2

In this way, the particular value ascribed to goals for a given respondent

is computed based on both his response to that specific life goal and to all

other life goals. Hence the values represent relative welghtings for each

respondent. Under this scheme, the same value would be assigned to each

life goal of a respondent who considered all of the goals to be Nimportant"

(or "not important" for that matter) as would be assigned to a respondent

* who considered all goals "very important" (10 would be the value in each

tcase). This transformation is designed to reduce the impact of inter-re-

spondent scaling biases.

Based on the transformed scores, the results of the cluster analyses

are shown in Table 1, where the pooled within-group sum-of-squares is the

sum of each cluster sum-of-squares. Using the criteria already discussed,

2As an example, consider a response of 8 very important, 1 important, and 1
not important. Standardizing these scores, each very important response would
be equivalent to 4 ; each important response 3 ; and each

(Mx4) +3 Z (8X4) +3+ Z
not important response 2 Normalizing to 100 (i.e. multiply each

(SX41 + 3+
fraction by 100), we find that very important - 10.81; important - 8.11; not
important - 5.41.



Table la

DETERMINATION OF 7 MALE CLUSTERS

Number of Pooled within-
clusters group sum-of-squares Difference

1 810
2 5215.9 594.1
3 4834.9 381
4 4555.5 279.4
5 4339.1 216.4
6 4194.6 144.5

** 7 3997.6 197 **
8 3859.7 137.9
9 3744.3 115.4
10 3643.2 101.1

Table .b

DETERMINATION OF 5 FEMALE CLUSTERS

Number of Pooled within-
clusters group sum-of-squares Difference

1 6080
2 5354.9 725.1
3 4937.4 417.5
4 4697.7 239.7

** 5 4423 274.7**
6 4245.9 177.1
7 4072.6 173.3
8 3916 A156.6
9 3789.4 126.6

10 3673.5 115.9
q

q
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we can see that the male population clusters into 7 segments, and the female

population clusters into 5 segments. The total numbers and percentages of

these segments within the general population sample are in Table 2.

Appendix B contains crosstabulations of the demographics of each population

p segment. We can readily see that males in Segment 1 seem to have a higher

proportion of married men who have higher family incomes than other segments.

Those in Segment 2 tend to be more single, white, with lower education.

Segment 3 seems to have relatively more high school graduates, while Segment

4 has a higher proportion of black, with lower family incomes, and who are

not employed. The men in Segment 5 tend to be underemployed, and those in

Segment 7 seem to be married and older.

For the females, Segment 2 seems to have lower family incomes, but have

completed college. Those in Segment 3 seem to have finished college and have

higher family incomes. The women in Segment 4 are younger, and tend to have a

higher proportion of blacks, who are employed part time and have less education.

Finally, Segment 5 tends to be high school graduates who have been married.

'I
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Table 2a

MALE FULL GROUP TOTALS

Segment Number Number (Percent)

1 44 ( 7.6%)
2 59 (10.1%)
3 90 (15.5%)
4 112 (19.3%)
s 92 (1S.8%)
6 94 (16.2%)
7 90 (15.5S%)

total 581 (100%)

Table 2b

FEMALE FULL GROUP TOTALS

Segment Number Number (Percent)

1 131 (2l.S%)
2 130 (21.4%)
3 92 (15.1%)
4 133 (21.9%)
5 122 (20.1%)

total 608 (100%)

The average overall life goal responses of the segments are shown in

Figure 5. The complete crosstabulations of frequency counts are in Appendix B.
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3. DISCRIMINANT ANALYSIS

p3.1 General Discussion

Now that we have Identified the market segments which exist for the

male and female populations, we need a mechanism to classify a given

Individual into one of these segments based on questionnaire responses.

Discriminant analysis is designed to generate, in terms of a single linear

equation, values that maximally distinguish between members of groups.

Using the original 4, 3, 2 coding of the life goal responses and the pre-

viously calculated segment membership, we can conduct a straightforward

* discriminant analysis.

In order to perform some kind of reliability measure of the resulting

discriminant functions, 20 percent of each segment was randomly held out of

the analysis. Once appropriate functions have been estimated for the restricted

data, the holdout sample can be used to Independently test the performance

of these classification functions.

t, 3.2 Analysis of Wave 1

Table 3 shows the segment sizes with a 20 percent reduction from the

original sizes (Table 2). Using these numbers, Appendix C shows the resulting

I discriminant coefficients for the ten life goal variables. Based on these

coefficient values (and the constants), we can assign any individual to one

of the segments by first, computing the discriminant scores for each individual

in the sample population, and then assigning that individual to the segment

with the largest discriminant score. Since we have a holdout sample in

which the segment membership is known, we can test the discriminant functions

*r by comparing the actual memberships with the predicted assignments. The

results of this reliability measure are shown in Table 4, along with the
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Table 3a

RESTRICTED MALE GROUP TOTALS

Segment Number Numer (Percent)

1 35 ( 7.6%)
2 47 (10.21)
3 71 (15.3%)
4 89 (19.2%)
5 74 (16.0%)
6 75 (16.2%)
7 72 (15.5%)

total 463 (100%)

Table 3b

RESTRICTED FEMALE GROUP TOTALS

Segment Number Number (Percent)

1 104 (21.4%)
2 104 (21.4%)
3 74 (15.2%)
4 106 (21.8%)
5 98 (20.2%)

total 486 (100%)

Ii
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Table 4a

PERFORMANCE OF KALE DISCRIMINANT FUNCTION

-Segment % Correct Total % Correct Holdout

1 92.1 100
2 97.9 100
3 95.9 89.5
4 97.7 100
5 98.6 85.7
6 97.3 90.5
7 94.5 94.1

total 464 117
number

1 '

Table 4b

PERFORMANCE OF FEMALE DISCRIMINANT FUNCTION

Segment % Correct Total % Correct Holdout

1 96.2 96.0
P 2 97.1 96.3

3 94.6 83.3
4 96.3 96.4
5 97.9 91.7

total 486 122
number

F
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performances on the original data used in the analysis. As we can see,

these classification functions perform well a minimau of 83 percent of the

tim, giving us confidence in these coefficient values.

6

V

I/
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4. STABILITY OVER TIME

So far we have only been concerned with analyzing Wave I data. We have

formulated our market segments and dtscriminant functions based on this pre-

treatment data, since perceptions over this time will presumably not be

P mcontaminated by our experimental intervention. Because we are primarily

interested in advertising/recruiter effects, it is important to have some

reference point. Having done our analysis in this way, we have adhered to

the traditional "control" experimental philosophy.

However, since we have two different samples from different points in

time, a related issue arises concerning the stability of the cluster analysis

results. Wind [9] discusses the lack of this type of analysis in much of

the current research. Because of the before and after nature of the question-

naire data, we have an opportunity to examine this issue. One way of examin-

ing this would involve an independent cluster analysis on the Wave 2 data.

This step was taken, but a unique number of clusters in both the male and

female populations could not be determined using our already established

criteria. Recognizing that exogeneous variables could enter and distort the

*: analysis, we compared the performances (i.e., pooled within-groups sum-of-

*: squares) of the independent Wave 2 cluster analysis and the classifications

based on the discriminant functions derived previously. The pooled within-

groups sum-of-squares for the Wave 2 cluster analysis were 1,680.85 and

1,839.42 for the males and females, respectively. The sum of squares for

the resulting classification based on the Wave 1 discriminant functions were

1,757.68 and 1,865.06 for the males and females, respectively. Thus, the

performances of the clustering from the Wave 1 discriminant functions are within

4.57 and 1.39 percent of that of the "optimal" cluster analysis; leading us



to believe that, in fact, the previously derived discriminant functions are

relatively stable over time. The next section will further support this

conclusion by statistical analyses.

-7
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S. SEGMENT COMPOSITION THROUGH THE RECRUITING PROCESS BY MARKET TREATMENT

5.1 General Discussion

An overview of the recruiting process Is shown in Figure 6. Using the

discriminant coefficients already found, we can assign individuals at various

stages of the recruiting process to segments and then calculate the relativep

* sizes of each. These results are given in Appendix D.

* 'Looking at these proportions at various stages of the recruiting process,

we can generate many interesting hypotheses. However, since our major concern

is with Navy enlistment contracts at this time, we will focus on the final

population of contract signers.

In order to make comparisons between markets, pairwise statistical

tests are performed. In dealing with a range of proportions from very

small to large, and large sample sizes, the arcsin transformation for binomial

proportions as discussed in Snedecor and Cochran [5] is appropriate. In

this angular scale, proportions near 0 or 1 are spread out so as to increase

and normalize their variances (which otherwise could be expected to be non-

normal). This statistic can be calculated as

Z a arcsin 9=

where pi is the segment proportion, nt is the sample size,
and 821/n is an approximation of the variance

This statistic will be distributed as an approximately normal variable.

When comparing segment proportions, we will assume independence among

samples from different populations. Thus, for example, we can test whether

two segment proportions are the same by
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Figure 6

THE NAVY RECRUITING PROCESS
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Z arcsn -arcsn
~821; + "821

Our general plan of statistical analysis will be the following:

P* Population composition
* Composition changes through the recruiting process
* Composition changes over time
* Composition changes through the recruiting process over time
* Treatment effects by market type

5.2 Population Composition

By way of an introduction to the analyses, the relative composition of

the general and join populations, by market type, can be examined. These

results are in Appendix E. This analysis indicates three significant results

(at the .OS level): the general male population in decreased recruiter

markets (Wave 1) have a higher relative proportion of segment 2 than the

markets with increased recruiters; the general female population in increased

advertising markets (Wave 2) have a higher relative proportion of segment 3

than the markets with reduced advertising; and the general male population

in increased advertising markets (Wave 2) have a higher relative proportion

of segment 1 than the markets with a decrease in advertising.

5.3 Composition Changes Through the Recruiting Process

With or without intervention, we would not expect the Navy to have equal

shares of all segments in the contract signing population (join). To verify

this, we can compare the general and join populations by market treatment,

for Waves I and 2. The statistical results are in Appendix E. These results

indicate that, in general, the male contract signing population has a rela-

[tively higher proportion of segment 3, and a lower proportion of segments
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1, 5 and 7. The female contract signing population is characterized by a

relatively higher proportion of segment 1, and a lower proportion of segments

3 and 5.

Since the general and join populations are practically homogeneous

across market types, the relative segment proportions through the recruiting

process for Wave 1 can be pictured as in Figure 7. We can thus see the

segment progressions graphically.

5.4 Composition Changes Over Time

We would expect that the relative segment sizes of the general population

should remain the same over time, since we have based our analyses on indivi-

dual life goals. To statistically test this hypothesis, we can compare the

Wave 1 and Wave 2 general populations by market type. The results are in

Appendix E. These results provide further support for the claim made earlier

regarding the clustering over time, since none of the segments are significantly

different (at the .05 level) with respect to segment composition over time.

5.5 Composition Changes Through the Recruiting Process Over Time

In order to look at changes in relative segment proportions associated

with the advertising and recruiter market treatments, the difference between

the general and Join populations, by market type, over time were analyzed.

Again, the results are in Appendix E. This analysis indicates that an increase

in the relative proportions of female segment 3 and male segments 1 and 3

are associated with markets in which advertising was reduced. In addition,

at a lower significance level (.1 level), a decrease in the relative propor-

tions of male segments 4 and 7 are associated with these lower advertising

markets.

q
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As far as recruiter treatment, the results imply that an increase in the

relative proportion of female segment 3 is associated with a decrease in re-

cruiter levels; and a decrease in the relative proportion of male segment 7

is associated with a reduction in recruiters. At a lower significance level (.1

level), we also see that a relatively higher proportion of male segments 1 and

3 are associated with increased and decreased levels of advertising, respec-

tively. Additionally, a relatively lower proportion of male segment 4 and

female segment 1 are associated with increased and decreased advertising,

respectively.

5.6 Treatment Effects by Market Type

An initial examination of the treatment effects on segment composition

was discussed in the previous section. A more complete understanding of

treatment effects can be gained by taking into account possible external

influences which may be present in either the high or low markets. This can

be accomplished by a comparison, over time, of the high and low market types.

These statistical results are presented in Tables 5 and 6.

These results indicate that a relative decrease in the proportions

of male segment 1 and female segment 3 are associated with the higher adver-

tising markets. Furthermore, a relative increase in the proportions of male

segments 1 and 7 and female segment 1 seems to be associated with higher

recruiter levels; a relatively smaller proportion of female segment 3

is associated with decreased recruiter markets.

5.7 Summary

In this section we have been able to statistically show that the relative

proportion of male and female segments differ through the recruiting process

and by market treatment. The important point to gather from this analysis is
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Table S

ADVERTISING DIFFERENCE OF DIFFERENCES{ E(PACROSS TIME, ACROSS MARKETS[(GPH -JH)1 (GPH -JH)2] - [GPL - JO)I -(GPL -J0)2]

Segment z

1 -2.35**
2 -0.194

MALES 3 -1.24
4 1.26
5 1.16
6 -0.94
7 1.39

Segment z

1 1.26
FEMALES 2 0.13

3 -1.75*
4 -0.29
5 - .05

**significant at .05 level
*signlficant at .1 level

Table 6

RECRUITER DIFFERENCE OF DIFFERENCES
ACROSS TIME, ACROSS MARKETS

[(GPH - JH)1 (GPH - JH)2 - [GPL - JT (GPL- JL)2]

Segment z
1 1.78*

2 -0.18
MALES 3 -1.52

4 1.30
5 -0.06
6 -0.28
7 1.93*

Segment z

1 2.35**
FEMALES 2 -1.07

3 -2.25**
4 -0.08
5 -1.41

**significant at .05 level
*significant at .1 level

q . . • i " u - .. . . . . . . . .
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that It is entirely feasible to develop market segments for the Navy target

populations and to test for associated effects by market type. A summary

table of the more important results is shown in Table 7.

p

{q
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6. SUGGESTIONS FOR FURTHER RESEARCH

In this report we have been able to accomplish two major tasks:

1. We have developed a method for identifying the existence of
market segments of the general target population with which
the Navy is concerned

2. We have traced the movement of the relative sizes of these
segments through the recruiting process, and over time,
enabling us to statistically examine differences by popu-
lations and market treatments

This research has allowed us to examine various issues for the first

time, and as such, concern should be given to formalizing the procedures

and techniques presented here. The clustering scheme discussed in this

report is ideally suited to prediction of the probabilities to progress

through the recruiting process. The development of homogeneous segments

should allow more precise measurement of individual likelihoods to move

to the next step, and ultimately to signing contracts (see Wind [9]). We

have a unique opportunity to examine this issue more closely, since an

accurate way to validate this claim is available through a comparison

of the actual decisions with the predicted behavior.

In addition, a related issue arises concerning movement through the

entire recruiting process. This report has only considered the final contract

signing populations. Extensions to the presented research include a similar

examination of the other steps in the recruiting process. Such research

could ultimately give insight into the underlying effects of advertising

and recruiter selling and point to situations where each is effective and

where the two may interact.

L1

*1
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RESULTS OF FACTOR ANALYSIS OF LIFE GOALS
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Ft-M AnSIS CF FEq. LIFE GOALS

GM"L FAMME 1 FAC1'C32 FAC1UR 3

Leadership 0.32 -0.08 0.03

Skill 0.28 0.13 -0.22

Travel 0.03 0.01 0.48

Security 0.36 -0.04 -0.04

g Nice Time -0.05 -0.01 0.67

Nice People -0.30 0.52 0.19

Challenging -0.08 0.44 -0.10

Good Pay 0.31 -0.13 0.11

Development 0.03 0.37 -0.08

Service to Country 0.37 -0.17 -0.01

EIGEVAUJE 2.8 1.2 1.1

% Variance Explain 28.5 11.9 10.6

QiMua]tive % 28.5 40.3 50.9

I

I'l - d I . m m m nm - ..- / "'-- .,.,, * - -.. . . .
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nC7C NN I MPsi MU IFE m OU

am"PAUM 1 FACTOR 2 1ACM. 3 FCTR 4

Leadership -0.11 0.43 0.06 0.11U

Skill -0.09 0.28 0.36 -0.22

Travel -0.03 0.16 -0.08 0.51

Security 0.11 -0.09 0.48 -0.15

Nice Time 0.00 -0.09 -0.07 0.63

Nice People 0.43 -0.32 0.12 0.17

challenging 0.52 0.05 -0.25 0.05

Good Pay -0.22 -0.09 0.55 0.17

p Development 0.47 -0.00 -0.01 -0.14

Service to Country -0.03 0.61 -0.19 -0.01

VM VLUE 2.5 1.2 1.1 1

. Variaxzx flabwd 2S.3 12.4 10.6 10.0

CQzulative % 2S.3 37.7 48.2 58.3
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CODES

AGE: in years

MARITAL: 1-married; 2-single; 3-formerly married; 4-other

RACE: 1-American Indian; 2-Asian; 3-Black; 4-Hispanic; 5-White; 6-other;
7-prefer not to answer

PINC: (personal income) 0-no answer; 1-under $5000; 2-$5000 but under $10000;
3-$10000 but under $15000; 4=$15000 or more; 5-none; 6-refused; 7-don't know

FINC: (family income) O-no answer; 1-under $5000; 2=$5000 but under $10000;
3-$10000 but under $15000; 4-$15000 but under $20000; 5-$20000 or more;
6-refused.; 7-don't know

LGRADE: (last grade completed) 2-1st to 7th grade; 3-8th grade; 4-9th to 11th
grade; 5-completed high school; 6-college incomplete; 7-college complete;
8-graduate work; 9-other; 12-don't know; 13-no answer

EI4P: (current employment status) 1-employed full time; 2-employed part time;

3-not employed

OCCUP: (occupation status) see attached page

*SCHTYP: (current school attending) O-no answer; 1-high school; 2-junior college
part time; 3-junior college full time; 4-college part time; 5-college
full time; 6-other; 7-none

LEAD: leadership NICPEO: nice people

SKILL: skill CHALL: challenge

TRAVEL: travel* PAY: pay life goals

SECUR: security DEVEL: development

NICTIM: nice time SERVIC: service to country
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OCCIJIATION 

l'tiOFESSIONAL, TECHNICAL A.,D ltiNDR£D WDRICPS: actors; afrphne pflots; ardlitects; 
athletes; dtefsts; clergytnen9 coil• P"Sfdents, professors, and instructor"S; d1etfthns; 
dl'afU.n; editors and reporters• tngineers; ltwYers and judges; •sicians; scftntfsts• 
nurses; personnel and tabor "lations -ortters; surveyors; weurtnarfans; P"a,..chts; 
~notograpners; social and .. lfa" -orkers •••••••••••••••••••••••••.••••••••••••••••••••••••• o 
FAR.-tE;tS: fannti"S (owners and tenants); fa,. .. nagei"S; farw~ fortllltn; fa,. laborers ••••••..•• l 

MNAGUS. OFFICIALS. AND PROPRIETORS: (except fa"') buyers; rafl road conductors; store 
f~oorr.en and unagei"S; pvbtfc aO.instration inspectoi"S; building .. nagers and 
su~t~intendents; shfp officers, pilots, pui"Sei"S, and engintei"S; public a~inist~ation 
officials and aa.infstrators; officials, lodge, society, union, etc.; postaasttrs; 
~ur:hasir.g agents and buyti"S •••••••••••••••••••••••••••••••••••.••••••••••••••••••••••• •.•.• Z 

CLE~l~L 4NO KINDRED WORKERS: bank tellers; bookkeepers; cashiers; bill and account 
colltctcrs; mail c•~~iers; .. ssenge~ and office boys; shipping and ~c:etwing clerks. 
office ~chine ope~ators; stenographers, typists, and sec:~ttaries; tele~ne operators• 
t1cktt, station, and ea~ress atents ••••••••••••••••••••••••••••••••••••••••••••••••••.•••••• J 

~:s woaK£~5: advertising atents and salesmen; auctioneers; hucksters and p~dlers; 
insurance agents and brokers; newsboys; realestate agents and brokers; stock and bond 
salts~~n; sale$nen and sales clerks •••••••••••••••••••••• •• •••••••••••••••••••••••••••.••.•• 4 

CRAFTS.'4E~. FOREME~. AND KIN~REO WORKERS: Nkers; blackSIIi ths; briclanlsons; ca~enters; 
tyoese::ers; crane~n• dec~rat'rs and window dressers; electricians; ~oremeft; furriers; 
jewelers; ltn~en and servicemen, telegraph, telephone and power; locomotive engineers; 
.. cninists; ~:hanics and repairmen; •tllwrights; OPticians; painters• plasterers; · 
pl~~r.tle~s; snoe~ .• te~; stationt~l engineers; tailors; U1tholsttrers; lletllbtrs of tnt 
armed for:ts ....•••.••...•.••••••••••••••.•••.••••••••••••.••••••••••••••••••••••••••.••••.• 5 

OPEAATi'IES A. .. O KI:-tCP.EO WORKERS: app,..ntfc:ts; auto service and par"kfng attendants; 
r"aflroad brsker.en; bus drivers; bus and street raflwty conductors; dyers; -ato~n; 
sailors and ~c:k hands; sawyers; stationery fo,_,; tlafcab d~iwers; truck and tractor 
drivers. welders; •ine laborers ••••••••••••••••••••••••••••.••••••••••••••••••••••.•.•••.••• & 

SE~VIC' WOR~P.S: housekeepers; prfwate household; laundresses, private household~ 
hos~ital and other institutions attendants; barbers; btautfc:ians, and .. nfcur"fsts; 
coocs; elevator operator'S; foremen ffre protection; fUir"dS, watc~n. and door"ktepers; 
janfto~s; ~rshals and eonstables; policemen and detectives; porters; vsher"s; 
waf~ers and waitresses ; crossing watctt.en •••••••••••••••••••••••••••••••••••••••••.••••.•... 7 

LA!ORE~S. EXCE~T FA~ AND ~INE: fishermen, garage laborers and car washers and greasers; 
gardeners, except fan., and groundkeeptrsi 1ongsnoremen and stevedores; lUMbermen and 
woodchocr:ers .•..••.•••••••••• , ••••••••••••••••••••••••••••••••••.•.••••.•.••••..•••.••••.... 8 

REi:REO, S~u:£~7. ~[00~: (r.o cn1ef bretewinner) deceased; ~isttled ••••••••••.•..•.•.•...• ~ 9 
~ 

UNE~lOYE:J, CN ltEL!EF, L.t\4!:1-0FF ................. . ............ ....... ..................... J 
' - ., ... 1-'(Jt:S ~·. r:. . .• ••••••••••• •• . ••••• •• •• • •• ••• •••• .. ••.•••.• .•.•.. .• . . •••.• •••••••••••••.• •• . . 

~ OCCUP~iiON !OIVE~ : don ' t know. . ........ . . . ............ .. . . . . . . .............. ............ 13 
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STATISTICAL RESULTS
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* - Exhibit 1

POPULATION COMPOSITION
*Significant at .OS level

*Adwrti Sing Treatment

GENERAL POPULATION (WAVE 1)

Males Fernl es
se~gentsegmnt

1 0.67 1 1.68
2 -0.98 2 0.22
3 0.43 3 -0.14
4 -0.48 4 -1.23
5 1.12 5 -0.46
6 -1.65
7 0.88

JOIN POPULATION (WAVE 1)

Males Females

Segment .sment

1 1.32 1 0.30

2 -1.31 2 0.37
3 1.15 3 0.56
4 .0.28 4 -1.29
5 -0.21 5 0.53
6 -0.10
7 -.0.04

GENERAL POPULATION (WAVE 2)

males FemalesF sementSegment
1 2.30* 1 0.78
2 0.18 2 -0.57
3 -0.30 3 2.16*
4 -0.68 4 -0.37
5 -0.65 S -1.71
6 0.67
7 0.86
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*Recrui ter Treatment

Lo GENERAL POPULATION (WAVE 1)

ales Females
Segment ZSegment

1 -0.22 1 -0.09
p 2 -2.42* 2 1.75

3 -0.03 3 -1.87
4 0.71 4 -0.49
5 0.68 5 0.49
6 -0.77
7 1.57 1

GENERAL POPULATION (WAVE 2)

Males Females
Segment Segment Z

1 -1.57 1 -1.30
2 -1.37 2 1.49
3 -0.60 3 1.48
4 1.23 4 -0.92
5 0.97 5 -0.17

0.74
7 -0.10
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• 

Exhibit 2 

COMPOSITION CHANGES THROUGH THE RECRUITING PROCESS 
**Significant at .01 level 
*Significant at .OS level 

~igh Advertising 

GP-J (WAVE 1) 

Males Females 
Si nf z Si nf z 

1 4.07** 1 -4. 24** 
2 -0.64 2 0.61 
3 -3.92** 3 2.39* 
4 -1.39 4 -0.53 
5 4.25** 5 3.42** 
6 -1.51 
7 2.20* 

GP-J (WAVE 2) 

Males Females 
$e nf z $e nf z 

1 6.53** 1 -5.93** 
2 0.44 2 1.45 
3 -4. 78** 3 3.15** 
4 -1.77 4 -0.78 
5 -3 ~ 50-l'* 5 4.36** 
6 -1.68 
7 2.16* 
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*Low Advertising 

GP-J (WAVE 1) 

Males Females 
Si ni z Si ni z 

1 5. 21'** 1 -5.43'** 
2 -1.01 2 0.95 
3 -3.68'** 3 3.33'** 
4 -1.33 4 -1. Zl 
5 3.33'** 5 4.61*'* 
6 o.oo 
7 1.47 

GP-J (WAVE 2) 

Males Feules 
Se ni z Se ni z 

1 2.37'* 1 -4.35*'* 
2 -0.24 2 1.99'* 
3 -6.67'** 3 0.45 
4 1.05 4 -2.09'* 
5 4.49*'* 5 5. 29*'* 
6 -1.95 
7 4.05*'* 



-110- -

*Htgh Recruiter

GP-J (WAVE 1"

Males Females

5.72* 1 -4.58**

-2.04* 2 1.05
3 -4.38** 3 1.85**
4 -1.55 4 -1.62
5 4.56** 5 5.24**
6 -1.11
7 3.19"*

GP-J (WAVE 2)

Males Females
Segment z Segment

1 3.37** 1 -7.14**
2 -0.67 2 2.94**
3 -5.95* 3 3.10*

0.77 4 -1.26
S4.77** 5 5.00**
6 -1.83
7 2.60**

ql • "



*Low Recruiter

p GP-J (WAVE 1)

Hales Females
Segment Isegmentz

1 3.89** 1 -. 1*
61P2 ..0.18* 2 0.85

3 -2.95** 3 3.66**
4 -1. 17 4 -0.08
5 3.07** 5 2.60**
6 -0.45
7 0.41

GPmqJ (WAE 2)

Males Females
Segment zSegment

1 S. 3 2* 1 -2.93**
2 0.81 2 0.43
3 -5.62** 3 0.49
4 -1.59 4 -1.79
5 3.24** 5 5.01**
6 -1.72
7 3.69**
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Exhibit 3

COMPOSITION CHANGES OVER TIME

*High Advertising

GPl - GP2

Males Females
Segment Segment

1 -o.2 1 -0.15
2 -1.57 2 1.16
3 1.71 3 -1.09
4 0.97 4 -0.22
5 0.29 5 0.03
6 -1.83
7 0.50

*Low Advertising

GP1 - GP2

Males Females
Segment I segment

1 1.34 1 -0.73
2 -0.42 2 0.37
3 0,99 3 1.23
4 0.78 4 0.63
6 -1.48 5 -1.29
6 0.49
7 -1.25

Io



7

*Hi Recruiter

W1 - ,P2
a" les Femles

" seem t

1 1.19 1 0.34
2 -1.56 2 0.88
3 1.66 3 -1.70
4 0.61 4 0.43
5 -0.75 5 -0.47
6 -1.39
7 0.40

*Low Recruiter

GP1 - GP2

Males Females
Segment L Segment

1 0.17 1 -0.88
2 -0.49 2 0.67
3 1.07 3 1.65
4 1.12 4 0.00
5 -0.44 5 1.16
6 0.13
7 -1.27

I
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Exhibit 4

COMPOSITION CHANGES THROUGH THE RECRUITING PROCESS
OVER TIME

**Significant at .05 level
*Significant at .1 level

*High Advertising

WAVE 1 WAVE 2

males Females
SegmentSegment

1-1.35 1 0.89
2 -0.77 2 -0.53
3 0.29 3 -0.37
4 0.16 4 0.13
5 0.81 5 -0.43
6 0.00
7 0.19

*Low Advertising

WAVE 1 - WAVE 2

Males Females
Segment Segment

1 1. 99** 1 -0.89
2 -0.54 2 -0.70
3 2.13** 3 2.08**
4 -.1.66* 4 0.54
6 -0.84 5 -0.35
6 1.38
7 -1.84*
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* High Recruiter

F WAVE 1-WAVE 2

ales Femules
Segment I 5egent

1 1.73* 1 -1.55
2 -0.99 2 -1.25

op 3 1.03 3 -0.77
4 -1.65* 4 -0.32
5 -0.08 5 0.40
6 0.49
7 0.46

*Low Recruiter

WAVE 1 - WAVE 2

Males Femles
SgUant z Sg0ftnt

1 -0.21 1 -1.78*
2 -0.68 2 -0.32
3 1.70* 3 -2.33"*
4 0.23 4 -1.17
5 0.02 5 1.54
6 0.85
7 -2.23**p

'I
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