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PREFACE

In the area of advertising research, the
opportunity to develop a controlled experiment
and implement it in the field is rare indeed. Few,
if any, private sector companies could undertake
such an ambitious project and sustain, over a
period of several years, a research team and
operational infrastructure to ensure its successful

completion.

This report represents the efforts of
participants from a broad spectrum of Department
of Defense (DoD) organizations, and from several
contractors serving in a supporting role.
Limitations on space and, candidly, my ability to
recall the respective contributions of all those
involved in this four-year project do not permit
complete recognition here. Yet, this in no way
lessens my appreciation for their effort. I do
want, however, to take particular note of a few
individuals who deserve special recognition for
their efforts.

Representatives in the Military Services were
confronted with some of the most challenging
aspects of this experiment. It was their charge to
execute the experimental design in the field and to
supply extensive data sets on the several measures
used to evaluate the field experiment. By one
count, more than 480 separate data submissions
were required throughout the course of this
experiment. Their cooperation and level of
professionalism contributed immeasurably to this
project’s success.

From its original conception almost four years
ago, through completion of this final report on the
field experiment, representatives from the Office
of the Assistant Secretary of Defense (Force

Management and Persoannel), Directorate for
Accession Policy, provided continued guidance
and support. I am especially grateful to Dr. W.S.
Sellman, Captain Louise C. Wilmot, and
Lieutenant Colonel John A. Ford, the project
manager, from that office. Together, they served
as a catalyst in gaining the cooperation of those in
the many participating DoD organizations. In
addition, Dr. Sellman and Lieutenant Colonel
Ford made many contributions to the several
drafts of this final report that improved
immeasurably its appearance and readability.

Members of the Defense Manpower Data
Center (DMDC), especially Mr. Robert C.
Brandewie, Ms. Helen Hagan and Ms. Lynn
Prince, provided much needed technical support
in processing and retaining many of the data bases
used in the analysis phase of this experiment.
Through the efforts of these individuals, DMDC
will serve as the permanent repository of all data
collected.

In total, 72 media markets (i.e., collections of
countics forming media areas defined by the
Arbitron Company) from a universe of 214
possible markets were used in the experiment. [
wish to extend my appreciation to the analysts at
the RAND Corporation, especially Dr. Michael
Polich, in providing the initial technical support to
choose a set of statistically balanced media
markets.

Miss Phoebe Weiner and her staff at PEP
Systems, Inc., were responsible for collecting
and processing the many files obtained from the
Military Services and their advertising agencies
covering the media activity in each of these 72
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markets.

In addition to the analytical support provided
by the Wharton Center, Dr. Ambar Rao and his
colleagues at OR/MS Dialogue deserve much
credit for their innovative analysis and insights
into the findings offered throughout the many
phases of this project.

Extensive management and logistical support
was provided by CACI International Inc., and I
am especially grateful to Mr. Dan Huck, Director
of Market Analysis of CACI, and Mr. Jerry
Allen, formerly of CACI, for their extensive
assistance. Mr. Huck and his staff were
responsible for the typing and printing of this
report, as well as several earlier documents
having to do with various phases of the project.
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Ms. Lynn Lucchetti, Director of the Joint
Recruiting Advertising Program (JRAP), was

" instrumental in executing successfully the field

experiment's media plans developed for JRAP.
Her strength of personality and spirit of
cooperation were admirable assets.

Every precaution was taken to ensure
accuracy, but any errors in the analysis, findings,
and interpretations leading to the conclusions and
recommendations depicted in this report remain
the sole responsibility of the author and the
Wharton Center.

Vincent Carroll
The Wharton Center for Applied Research
July 1987
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EXECUTIVE SUMMARY

This document describes the formulation and
execution of a DoD-sponsored field experiment to
test the effect of advertising on enlistments under
alternative budget levels. It reports the research
findings and addresses their potential budget
implications.

The DoD Advertising Mix Test, implemented
as an experiment in Fiscal Year (FY) 1984,
revealed that those geographic areas subject to an
approximate 40-percent budget reduction in total
advertising produced enlistment results equal to,
and occasionally better than, other geographic
areas unaffected by budget reductions. More-
over, in explaining the enlistment performance of
those geographic areas subject to large total
budget reductions, differences in the share of the
total budget allocated to Joint advertising appear
to be a contributing factor.

Setting budget policy based solely on the
empirical findings of the field experiment,
however, does not take into account changes that
may have occurred in enlistment requirements, in
the level and mix of other recruiting resources
(e.g., bonuses, pay, recruiters) or in changes in

overall market conditions from the period of the
experiment (FY 1984) to the present. These
factors may affect the level of future advertising
spending, but not necessarily the proportion
allocated to the Joint program. The research
findings suggest that the pattern of growth in
Service-specific advertising during the past
decade need not continue and could be reversed
without adverse impact on recruiting.

REASONS FOR THE FIELD
EXPERIMENT

Since the advent of the all-volunteer force,
recruitment advertising spending has been a

L, LS O R T R LR R RNl
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source of controversy among the Services, the
Office of the Secretary of Defense, and the
Cnongress. While no one disputes the fact that
advertising remains an important component in
the recruiting resource mix, differences exist over
the absolute level of advertising required and the
shares that should be allocated to the individual
Services and the Joint Recruiting Advertising
Program (JRAP). In FY 1981, for example, the
Congressional Budget Office (CBO) recom-
mended significant increases in the JRAP with
concurrent reductions in  Service-specific
advertising. This CBO study sparked a dialogue
between the Secretary of Defense and the Military
Services about the level and mix of individual
Service and Joint advertising.

During these discussions, it became apparent
that additional research was needed and that an
actual field experiment represented the best
approach. A field experiment was chosen
because, while logistically complex to implement,
it overcame the difficulties of attempting to use
historical data not well suited to forming an
empirical basis for validating present or proposed
advertising spending levels.

OBJECTIVE OF THE FIELD
EXPERIMENT

Thus, a field experiment was designed and
subsequently implemented to generate reliable,
quantitative data on the contribution of advertising
to the enlistment process. More specifically, the
then-Assistant  Secretary of Defense for
Manpower, Reserve Affairs and Logistics, Dr.
Lawrence J. Korb, stated that the experiment was
expected to make a significant contribution in
determining the optimum level and mix of
Joint/Service-specific recruitment advertising for
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achieving active, enlisted, non-prior service ES.2. Although not a complete representation of fr& '
recruiting goals. ~ the many spending combinations represented in ‘:}‘f}.
The results of the experiment bring us con- the original design, this truncated design ;::E;
siderably closer to answering this critical permitted testing of budget mixes relevant to 2
question. Yet, limitations on resources and restric- future debates about advertising spending. From G0
tions on the design of the field experiment do a statistical perspective, however, it did not permit ",.fc
pose legitimate questions as to how far one can the use of classical two-way analysis of variance o ‘.:.:'
extend the findings to derive, with an acceptable to isolate the factors that may contribute to A
degree of confidence, point estimates of the differences in enlistment response (as well as S0,
optimum level and mix of Joint and Service- other measures) across the test cells. As an '._';':
specific advertising. However, evidence gathered alternative, the empirical findings from this field j:'-?‘.::"
from the experiment does show that a reduced experiment were derived primarily through cross- ';Zj'._l‘_
level of advertising spending would not adversely sectional regression analysis. This statistical -
affect recruiting performance. approach for the truncated design proved adequate fi;?_"-_.,
to develop and validate the empirical findings of '_;I:.;
DESIGN OF THE FIELD EXPERIMENT the field experiment. :-_:'-Zg
The geographical units comprising the oot
To respond to the stated objective, the experimental design were Areas of Dominant o
Department of Defense designed a field experi- Influence (ADIs) developed by the Arbitron = AN
ment. The original concept was to implement a Ratings Company. These 214 ADISs, collectively ;:_-:"‘
"full factorial design"”; that is, one in which many covering the entire United States, consist of :}_ﬁ '~
feasible combinations of advertising spending county groups reflecting predominant local fafad
levels and mix categories were tested. In essence, television viewing patterns. Cell Blue depicted in RN
this involved test cells with three levels of Joint Figure ES.2, for instance, consisted of fourteen :."-.‘:E
advertising spending and three levels of Service- ADIs, comprising about eight percent of the :-EZ:;"'
specific advertising (nine test cells total). enlistable population. These fourteen ADIs were K
As shown in Figure ES.1, the original design geographically dispersed throughout the nation to -
considered a greater range of budget combinations avoid any contamination from purely regional :E‘.;E
than were eventually executed. The original effects. The ADI markets selected for each test e
design, had it been implemented, would have cell were statistically matched (balanced) on a Ef.::
provided a much richer database and would have number of variables, including size of population, A
permitted additional statistical analyses. This, in enlistment rates, unemployment, and enlistment “F
tum, would have allowed for more cross- propensity. Talancing the ADI markets within a ff{;;:
validation of the findings presented in this report. test cell limited the confounding influence of non- ::.‘::I;
Because of the difficulty and cost involved in advertising factors in subsequent analyses. ‘,.t.-w
implementing such a design, the parties com- Lastly, for costs and administrative consider- g
promised on a four-cell design that included ations, a matched subset of the original control N ;::'.','
matching low and medium levels of Service cell (White) was devised. This new control cell, :fi;ji'.::
expenditures with low, medium and high levels of consisting of 31 ADIs, was identified as Cell f:jl::j
Joint advertising spending as depicted on Figure Yellow. \.
...‘-::::'
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Figure ES.1 Proposed Nine-Cell Test Design Concept

Joint Advertising Budget Levels

%

)

Higher-Joint

i)
(¢

TSR B NI FP S RN . LW
Service-Specific Advertising
Budget Levels

>

’*,'
N
o
Lower-Service SO
DN
v
Note: Canter, Achenbsum and Associates proposed the above nine-cell design, .
components of which were actuaily implemented in the field as depicted in "'-{_
the following Figure 1.2. Cells containing diagonal lines were not part of .;\ ”
the actual test implemented in the field. ~ ,‘;,
o
Efr‘.:f-
N 4
e
Figure ES.2 Actual Four-Cell Design Implemented in the Field Z:-;;
. RN
Joint Advertising Budget Levels ::';
[ Lower D\, - Current: Qy_ Higher -
= N N
Sa -
o3 -
<3 Green White
o P |
= - (8%) (76%)
82 $68/4 $68/16 -
&3 -
6 [ ] L
o Blue Red e
= (8%) (8%) o
'3 $15/16 $15/40

Note: Percentages represent the proportion of 17-21-year-old males residing in the

ADIs covered by the respective cells. Dollar amounts reflect simulated national .
spending levels in each cell for Service-specific (numerator) and Joint :,\.‘
(denominator) advertising. “Currem” spending refers to the amount expended &
in FY 1982, the baseline budget when the experiment was designed. .
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Services and the JRAP. These conformed to the
design criteria for the field experiment.

,

v

A

e

EVALUATION CRITERION AND developed and executed by the Military Services R

CHOICE OF MEASURES ~ and the JRAP. Comparison and tracking of actual USRS

media execution against the original plan revealed N

The following criterion provides the basis for that these media plans conformed to the budget fafs

evaluating the four advertising budget policies guidelines established in ecach test cell. In DR

tested: The recommended advertising policy will ~ addition, actual execution of the media plans E_c:;::.

be one providing the necessary short-term and paralleled closely the plans submitted by the ,::E::E
e

long-term contributions to the attainment of the
Services' enlistment requirements at the least

advertising cost to the Department of Defense. :{’
Thus, the measures chosen to evaluate the field DATA COLLECTION RO
experiment against this criterion must take into ;;::f{;’.

account both near- and long-term enlistment The staff of Wharton Applied Research Center Y,
response considerations. _ and its sub-contractors, with extensive coopera- s
Evaluating the field experiment against this tion from the Department of Defense, developed EZ::EI::
criterion involved collecting data on three types of and executed a comprehensive data collection j:r_:::'::::;

measures: process. In addition to the media information, a r\:._

variety of other data relevant to conditions in the s

* Observed behavior measures as output marketplace, such as numbers of recruiters, -

from the recruiting systems. These
included the quantity and quality of
applicants and contracts reported by the

unemployment rates and Service mission/goals,
was collected.

Military Services. APPROACH TOWARD ANALYSES OF .
THE DATA NS

 Reported behavior measures relevant to o

the enlistment process as derived from the Once sufficient data were collected on the NS

Youth Attitude Tracking Study. These measures used in the field experiment, several ) '__ )

included reported contacts with recruiters analytical approaches were undertaken. As stated 'S‘E-::'. 3

and reported conversations with peers and before, because of the truncated nature of the field "':'-\.:-:?. - :

parents about the military. experiment's design, conventional two-way f.:,.\-'ﬁ

analysis of variance and covariance could not be RAN

¢ Attitudinal measures derived from the
Youth Attitude Tracking Study. These
included reported intentions to enlist in the
military, as well as the strength of those

used. Instead, cross-sectional statistical regres-
sion techniques and various standard non-
parametric tests of significance were used.

The data collected for the 72 geographic

intentions. markets (ADIs) comprising the three test cells and &
one control cell on the observed behavior ,::‘..\,.\

IMPLEMENTATION PLANS measures (i.c., applicants and enlistments) were ‘;:Z:::Z:
further sub-divided by quality and Service. oA

To ensure that the field experiment was  Quality applicants were either seniors or high LGS

properly implemented, media plans were school diploma graduates who performed in the
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)
top half of the aptitude range on the Armed Forces enlist, do in fact represent lagged indicators of R .':.'.
Qualification Test (AFQT). ~ future enlistment behavic. Parametric and non- RY ;i‘i
For each subset of the data, a series of cross- parametric statistical tests were performed on : ‘;\1
sectional regression analyses was performed in an these data in a2 manner similar to those described (O
effort to determine whether the differences in above for measures of reported behavior (i.e., Rl '
budget levels (and mix) across the cells correlated conversations with parents and contact with : .,:5‘.:
with any differences in the observed behavioral ~  recruiters). X ngé
measures across the same cells. More than 100 These three sets of measures were analyzed to By
regressions were performed on subsets of the data cross-validate the findings from one set of
representing the observed measures of behavior. measures using another set. Of concern was .a':?
Predictor variables included not only advertising, the fact that analyzing only data representing f-';;-‘_;
but also unemployment, race, degree of urbani- measures that reflected primarily near-term results E:E:
zation, number of recruiters, and a dummy (applicants and enlistments) would overlook S
variable for the appropriate test cell. The func- equally important long-term effects of advertising. TR
tional forms for most of the equations used were Hence, the measures on purported behaviors and ‘,;'.':;E'
non-linear. In addition, all the variables were expressions of interest in military service were N
standardized to rates using a population variable. also included. Response data on these measures, ;ﬁ'{
Regressions were also run by pairing cells which typically lead enlistment results, were .
together and using predictor variables which analyzed to determine if they were affected by N
reflected changes between FY 1983 and changes in advertising spending. ;'_Z_::_
FY 1984 (the period of the test).* NI
Responses on the Youth Attitude Tracking e
Study regarding reported conversations with PO
parents and reported contact with recruiters were AN
also analyzed. Data on these measures were s
examined in an effort to determine whether a $:$_‘
relationship existed between reported behaviors *The models and estimation methodology used in .
incidental to the enlistment process and this study are consistent with those of previous :::‘.:::
differences across the cells in advertising g&ﬁ:?némmggﬁng ;;l; sm’ge::' pgg; x:,.
sp.ending. The responses were split by Service, recruiter bchavionl' variagefs m;%emn be impomlng‘;; ,sn ":.‘;'.:; \
with changes examined betv-lcen the test period Cmggﬁfvef‘e:"l’& 5 ‘l'{'ao,e 1986). °“zs‘;sgtemﬁé hObS
(FY 1984) and a pre-test period (FY 1983). For changes in recruiter behavior can alter the quan- TN
the most part, a two-tailed "t" test was used to tity and quality of enlistments and can make N
determine  whether .statistic.ally significant f:gm::";gag':ﬂ;";&a;‘ :itf:f‘nrccxfl?m%g trlf:o::ee:t ::-:5::::
differences occurred in various subsets of that changes in recruiter behavior are correlated e
response data between and among the cells. with changes in advertising expenditures, the B
Lastly, various responses on the Youh  (iaPlldcOl0e MIETSRECRIPA OO T
Attitude Tracking Study intended as measures of zan:ousl{l f(t,)re all :‘iourh Services isfa lclilc.mandfing '.:.':_:-
likelihood i ist i ili task we ond the scope of this study. Tl
were ex m:::; ep;'ope;:z t;;l:l; u;ut:;::h:‘z Accordingly, zn cffects thatpe recruiter behavic);r \;"

variables might have had on the findings of this '
these data, purported to measure propensity to experiment are unknown.

ES-5

iy »

L] L™ ] - L I 2 ] (N 2™ N ™ . N Y
A ‘-,,*:'\-:&:'\'f ."\-:%‘V\-?- » ?\nﬁ’& > '.:',s:'.::s:t::\:xjx‘ LY
Pl Lo aal Cnlating &3 AR G W N (RIS OhAY




- - - e

W IS

. . e » "ge . . ]
small or virtually non-existent. joining the military; (2) after interviewer NN
prompting, an expression of likelihood of joining ';5‘-"{
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EMPIRICAL FINDINGS FROM THE
ANALYSES

The findings reported in this section emerged
from the analyses of the data on the three types of
measures used to evaluate the field experiment.
Conclusions drawn from these findings as well as
possible budget implications are described in
a subsequent section of this Executive Summary.

Observed Measures of Behavior

With respect to subsets of data on enlistments,
applicants and the rate of applicant conversion to
contracts, the analyses revealed that:

The test cell with the lowest total adver-
tising spending (Cell Blue) produced
applicant and enlistment results equal to,
and occasionally better than, the control
cell.

Other test cells with considerably larger
total spending than Cell Blue (but still
somewhat less than the control cell)
produced results no better than, and
occasionally poorer than, the control cell
(Cell Yellow).

None of the test cells provided results in
terms of enlistment or applicant share by
Service that differed to a statistically
significant degree from the shares
observed in the control cell.

In the first year of significant changes to
advertising spending levels, it appears that
the contribution of advertising to recruit-
ing system performance is either quite

Reported Measures of Behavior

With respect to data on reported measures,
such as conversations with parents or contact with
recruiters, the analyses revealed the following:

e The reported incidence of conversations
with parents about enlistment did not
differ between and among the test cells
and the control cell to a statistically

significant degree.

The reported incidence of recruiter contact
occurred to a greater degree (also statisti-
cally significant) in the test cell with the
lowest total spending (Cell Blue).

When responses were analyzed by
reference to a specific Service, the
findings noted in (1) and (2) above did not
differ for references to the Army but did
differ for the other three Services.
References to the Air Force, for example,
declined in the test cells to a greater extent
than in the control cell. This decline also
occurred in one test cell for the Navy but
not for the Marine Corps.

Reported Measures of Attitudes

Because prior research suggests that expres-
sions of interest in eventual military service by the
prospect audience appear to lead trends in actual
enlistment results, these data were examined as
part of the field experiment. Three separate
variables purporting to measure interest in military
service as derived from the Youth Attitude
Tracking Study were employed. These are
referred to generally as: (1) unaided mentions of



the military; and (3) after interviewer prompting,
f a variable representing a composite of favorable
N responses to interest in joining any one or more of
' the individual Services. The variable used in each
case represented a proportion of respondents who
stated that they would "definitely” or "probably”
join the military.

" The findings that resulted from analyses of the

attitudinal data were inconclusive.  While
N differences did occur to a statistically significant
degree between and among test cells and the
: control cell, no clear pattern emerged. Any

attempt to cross-validate the findings of one
approach with another only served to reinforce the

n.' inconsistency and inconclusiveness of the results.
; Therefore, expressions of interest in military
" service, while possibly a valid predictor of future

enlistment response, do not appear to be
correlated in any meaningful or predictable

L
)
‘,‘ manner with changes in advertising spending as
,E reflected in the test cells. This is not to say that
L advertising bears no relationship to attitudes
; toward military service, but only that the field

experiment did not reveal any consistent pattern

: permiting conclusions to be drawn from the
results.

¥ BUDGET IMPLICATIONS OF THE
FINDINGS

As noted before, the field experiment
employed different advertising spending levels
2 under conditions as they existed in FY 1984.
Assuming recruiting resources and policies and

' overall market conditions have not changed
> dramatically during the intervening years, results
" of the field experiment suggest that a lower level
, of total advertising spending could be adopted
N nationally than that proposed for FY 1987. More

specifically, the proposed FY 1987 total
advertising budget could be reduced by 17-25
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percent. (In fact, Congress reduced that budget e
~ request by 18 percent.) Ij:

While an estimate for total advertising heos
spending in FY 1987 can be inferred from the b
spending level used in Cell Blue (after appropriate ,.h,‘.‘
adjustments for inflation and adjustments for the "
non-media portion of the budget), a mathematical A '.:‘
model was subsequently developed to simulate O

plausible combinations of Joint and total Service- :
specific advertising at different total spending o
levels. Basically, the model showed that the mix sty

of Joint and total Service-specific advertising '.TQ
employed in Cell Blue (at a national level in —
FY 1984 of $15 million for Service-specific and o
$16 million for Joint) was actually sub-optimal. R
That is, a somewhat different mix of Joint and f:).
total Service-specific advertising budgets would R
have produced better results for the same total -~
spending. This model assumes that an interaction o
with respect to recruiting system performance 5
exists between Joint and total Service-specific s
advertising spending. Likewise, the total budget s
in FY 1987 is both too large (based on the RS
empirical findings from the experiment) and sub- t._;:
optimal in its mix (based on the modeling o
employed). Y
s
RECOMMENDATIONS 203
SAG
The empirical findings of the field experiment -\-:;
suggest that the Department of Defense can reduce S

its total advertising spending without adversely
affecting recruiting performance. However, pre-
cise spending levels cannot be determined solely
from the field experiment. The data do, however,
show the most cost-effective direction for future
spending on advertising and provide approxima-
tions of the size of short-term budget adjustments.

The size of the Joint advertising budget
should be increased as Service-specific budgets




are scaled back. The present mix at current total
spending levels, as well as at reduced levels, is
sub-optimal and inefficient.*

Based on the one-year duration of the
experiment, the longer-term consequences of
changed advertising spending levels could not be
adequately addressed. As a result, the testing of
alternative spending levels, perhaps on a less
ambitious scale, should be continued.

In spite of the difficulties encountered in
attempting to quantify the effectiveness of
advertising, the sizeable amounts spent by the
Department of Defense on advertising and its
importance to the recruiting cffort are sufficient

grounds to warrant continued research in this
area. More specifically, this research would best

* serve the Department of Defense by developing a

better understanding of the relationship between
advertising, enlistment intentions and subsequent
enlistment behavior.

Regardless of the Department of Defense's
intention to continue research and testing, every
effort should be made to continue collecting
relevant market and recruiting resource informa-
tion at geographic levels allowing continued post-
test tracking of the measures evaluated in the field
experiment.

*In July 1986, the Deputy Secretary of Defense
reviewed the findings of the DoD Advertising
Mix Test. He agreed with the study conclusions
that cost savings could be achieved by reducing
Service-specific and slightly increasing Joint
advertising. After full consideration of many
factors including the successful recruiting envir-
onment, he decided to reduce the total DoD
advertising budget by 25 percent over the FY
1988 - FY 1991 period. (See footnote on p. 94.)
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CHAPTER 1
INTRODUCTION

BACKGROUND

During the past several years, Congress has
increasingly been concerned about the advertising
costs incurred for the recruitment of military
personnel. Historically, inquiries have been made
by the Secretary of Defense concerning the level
of such advertising, its appropriate allocation
between the Joint and Service-specific programs
and its effectiveness. Unfortunately, insufficient
data were available to address adequately these
concerns.

In 1981, the Congressional Budget Office
(CBO) recommended significant increases in the
Joint Recruiting Advertising Program (JRAP)
with concurrent reductions in Service-specific
advertising to produce an overall savings in
advertising expenditures. The Secretary of
Defense agreed with CBO's concept and
proposed to double the size of the Joint Service
Program in 1982 while reducing Service-specific
advertising. (See Appendix A for additional
details.) Such cutbacks were viewed by the
individual Services as detrimental to their ability
to meet recruitment goals and to sustain the gains
made in the quality of recruits. Joint advertising
was viewed as "corporate” or umbrella adver-
tising complementing the main advertising thrust
by the individual Services. The Services con-
tended that the projected increase in Joint
advertising could not adequately compensate for
the reduction in total Service-specific advertising.

In the summer of 1981, the Secretary of
Defense continued to review the issues concern-
ing the proper Service-specific/Joint advertising

--------
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mix and the most efficient total advertising level.
Because of the lack of research in these areas, the
Secretary decided to conduct a major field test. In
the meantime, the advertising mix and total
funding remained at the Fiscal Year (FY) 1981
levels. The test was conducted throughout FY
1984 (October 1983 - September 1984). Data
were collected, validated and collated during FY
1985. The analysis began in FY 1986 and was
completed in FY 1987.

NEED FOR THE TEST

As indicated, insufficient data were available
to provide direction concemning the appropriate
level of DoD advertising and the specific mix of
Joint and Service-specific spending. Indeed,
historical data on DoD advertising were difficult
to analyze for the following reasons:

e Historical data did not provide indepen-
dence of variables. The amount of adver-
tising and number of recruiters frequently
varied simultaneously. As a result, it was
difficult to disentangle their independent
effects. Further, it is often unclear
whether advertising affects recruitment
(sales) or if the level of recruitment (sales)
affects the level of advertising. Both pos-
itions have historically been argued (e.g.,

IMemorandum dated 8 July 1983 from Lawrence

J. Korb, Assistant Secretary of Defense (Man-

power, Reserve Affairs & Logistics) to the

éssistant Secretaries of the Army, Navy, and Air
orce.
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"we need more advertising to maintain
high sales” or "in markets with low sales,
we need advertising to increase sales™).

» Historical data did not provide sufficient
variance. Advertising expenditures fre-
quently vary in only a narrow range. The
prevalent budgeting practice keeps the
Services and the Joint shares of the total
budget relatively constant from year to
year. Hence, evaluation of alternative
policies which differ significantly from
past practice requires extrapolation beyond
the range of observed data.

» Historical data are under no uniform
system of measurement. Recruiting sys-
tem data, such as number of recruiters and
quotas levels, are often not available in the
same unit (geography, time, etc.) of
observation across Services. This makes
analysis and comparisons difficult. The
effect of advertising on the enlistment pro-
cess may be small when compared to the
effect of other variables such as recruiters
or unemployment. Omitted variables or
profound measurement errors in historical
data can seriously bias results or com-
pletely obscure the effect of advertising.

For these reasons and for the lack of
conclusive research in the area of industry and
brand advertising and their respective applications
to military recruiting, the Secretary of Defense
established this advertising experiment.

OBJECTIVE OF THE TEST

The DoD Advertising Mix Test was initiated
because "the Department of Defense does not
have a methodology relating and quantifying the

IR RN RN R

effect of varying levels of advertising to actual

~ enlistments."2 The objective was to respond to

the following question: "What is the optimum
mix of Joint/Service-specific recruitment advertis-
ing for achieving active, enlisted, non-prior
service (NPS) goals at different levels of total
DoD recruitment advertising?"? The experiment
was designed as an in-market test which would
generate the necessary quantitative data.

The aim of the test was to capture and
quantify the impact of different budget policies on
the recruiting system's performance. These
issues, pertaining specifically to active, enlisted,
non-prior service advertising were:

e« What is the impact of the size of the
advertising budget on recruiting system
performance?

» What is the impact of different proportions
of Service-specific and Joint advertising
budgets on recruiting system perfor-
mance?

e Does an effective mix between Service-
specific and Joint advertising budgets
depend on the size of the overall
advertising budget?

Since only one actual national budget policy
could be implemented in a given year, these
budget policy issues were addressed by using per
capita advertising expenditure levels. These were
based on systematically different budgets in each
of four sets of television markets. The perfor-
mance of the recruiting system was assessed
through both short- and long-term measures. In

ZKorb, gp.cit.
3Korb, op.cit.
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the short term, the contribution of advertising tu
the recruitment effort was measured by its effect
on meeting accession missions, contract objec-
tives and quality goals. In the longer term, these
budgets were to be reviewed with regard to their
contribution to maintaining favorable attitudes
toward the Military Services.

REPORT OVERVIEW

This report describes the design, implemen-
tation, results and implications of the DoD
Advertising Mix Test. This study was a
collaborative research initiative spanning a four-
year period. It focused on the effectiveness and
efficiency of military recruiting advertising. The
research centered on a one-year, controlled
experiment conducted in sets of matched
television markets from October 1, 1983 until
September 30, 1984. The total level of recruiting
advertising expenditures and the mix of
expenditures between Service-specific and Joint
advertising were systematically varied in the
experiment. Sharply different advertising budget
policies were implemented (on a pro-rata basis) in
each of four different sets of markets. Recruiting
system performance measures were established
and computed across the four sets of markets to
assess the comparative effects of the different
advertising budget policies on shorter and longer
term recruiting system performance.

The report is organized as follows: Chapter 2
presents the research perspective, the design of
the experiment and the actual advertising expendi-
ture levels achieved in the year of the experiment.
Chapter 3 discusses the development of a criterion
for evaluating the experiment. The measures used
10 assess recruiting system performance are
described in Chapter 4. Chapter 5 reviews the
approach taken in analyzing the experiment and
discusses related methodological and statistical
issues. The results of the experiment and their
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direct implications are explained in Chapter 6.
Chapter 7 presents additional analyses of the

~ experimental data and discusses the implications

of the results. Finally, a summary of the
experiment and recommendations is presented in
Chapter 8.

ISSUES NOT ADDRESSED

The DoD Advertising Mix Test was NOT
designed to measure or evaluate the following
issues:

The effectiveness of the media mix,
i.e., the combination of media utilized (e.g.,
television, radio, magazines, direct mail,
etc.). This test allocated budget levels to each
cell for Service-specific and Joint advertising.
The Services and the Joint program director
then independently decided how to allocate
those budgets across various media. Thus,
this test cannot evaluate whether the
advertising resources would have been better
spent in radio, for instance, rather than in TV.
This test also cannot categorically determine
whether the results obtained in one market
were a function of a more effective media mix
than that used in another market.

The appropriateness of the share of
total advertising budget allocated to
each individual Service. In designing the
test, each Service received the same
proportion of the total Service-specific budget
that it had received in the recent past. Thus,
this test cannot address whether the results
would have changed if, for example, the Air
Force had received a larger share of the
Service-specific budget. Nor can the test
results resolve the appropriateness of the
budget levels historically allocated to each of
the Services.
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The effectiveness of the creative
content of the various advertising
messages. During the test period, the
Services and the Joint program maintained the
then current thematic and creative content of
the advertising campaigns. Thus, this test
cannot comment on whether the results would
have been different if the creative content had
changed or if the results observed were
predominantly a function of the differences in
creative content.

PROJECT TEAM .

In May 1983, on behalf of the Office of the
Assistant Secretary of Defense (Manpower,

Reserve Affairs and Logistics), the Office of

Naval Research awarded a contract to perform the
DoD Advertising Mix Test to the Wharton
Applied Research Center of the University of
Pennsylvania. Because of the massive scope and
complexity of the test, a project team from a
consortium of contractors, consultants and
advisory personnel was assembled. Each of the
five major contractor groups had special areas of
expertise essential to the completion of the
project. These contractors were:

Wharton Applied Research Center
(WARC, now the Wharton Center for
Applied Research), as the primary
contractor, was responsible for the entire
scope of the project. This included partici-
pation in the development of the final
experimental design, identification of data to
be collected and development of systems for
its collection. With assistance from the
RAND Corporation, WARC also selected and
assigned Areas of Dominant Influence (ADIs-
the geographic unit used to define television
markets) into their respective test and control
cells, developed the evaluation criterion,
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identified the measures of effectiveness,
selected the research methods to analyze the
test, and reported the test findings. In
addition, WARC documented and maintained
the data base.

CACl, Inc.-Federal coordinated the
complex management tasks involved in the
preparation of the DoD Advertising Mix Test.
CACI provided the administrative and facility
support for all meetings and briefings. They
prepared the graphic artwork, typing and
report production support for all contract
deliverables.

PEP Systems, Inc. collected from the
Services and JRAP historical and experi-
mental national advertising data. PEP
produced post-buy analyses of these adver-
tising data and prepared a database containing
total national advertising expenditures and
impressions by market (ADI), by advertiser,
by month and by media type. PEP Systems
constructed the database from detailed data
submissions by each advertiser covering each
separate national advertising media purchase.

Arthur D. Little, Inc. (ADL) developed
two interview protocols administered to
industry associations and their advertising
agencies to ascentain the use and benefits of
industry advertising.

OR/MS Dialogue, Inc. (now Rao
Associates) prepared a report on the
conceptual models to evaluate military enlist-
ment advertising effectiveness and provided a
report reviewing the empirical studies of
enlistment response to advertising. They
conducted a series of independent analyses of
the experimental data and participated in the
development of the final report.
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CHAPTER 2
RESEARCH DESIGN AND IMPLEMENTATION

As discussed in the prior chapter, the
objective of this study was to relate various DoD
advertising budget levels to actual enlistment
behavior. In doing so, the study aimed to identify
the appropriate mix of Joint/Service-specific
recruitment advertising at different levels of total
DoD expenditures. This chapter reviews the
research perspective from which this objective
was investigated and the constraints which
conditioned the study's design. The planning and
fielding of the experiment as well as the allocation
of advertising expenditures are described. In
addition, the chapter includes an analysis of the
general performance of the enlistment process
during the period of the test.

RESEARCH PERSPECTIVE

The military manpower recruiting system is a
large and complex one. Recruitment performance
depends strongly on broad economic and social
conditions. It is also influenced by factors such
as military pay and bonus levels, recruiter efforts,
etc. However, previous studies would seem to
indicate that advertising is not a major determinant
of performance. Overall, the recruiting system is
a dynamic one, changing as requirements, policy,
and the environment change, and as multiple
decision makers compete and cooperate within a
fairly rigid resource allocation process. In this
environment, controlled advertising experimenta-
tion and data analysis are unlikely to yield the
crisp, clean results that are obtained in the
physical or social sciences. Major sources of
variation can be largely controlled in the
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laboratory while military advertising researchers
clearly cannot control unemployment. Econo-
metric analyses and other methods for evaluating
historical data suffer even more from these system
complexities. In this experiment, system com-
plexities have been addressed by establishing tight
and uniform controls. This was accomplished by
matching treatment cells for historical perfor-
mance and by repeating advertising treatments in
multiple markets.

The research challenge was to produce
managerially useful guidelines to evaluate the
level and mix of advertising for the Department of
Defense. These guidelines should be revised and
enriched as the system evolves over time. The
study was approached in the following ways:

» By using multiple measures of per-
formance: observed behavior such as
contracts and applications, reported
behavior such as recruiter contacts and
conversations with parents, and attitudinal
measures such as intentions to join the
armed services.

» By placing less dependence on specific
individual analyses and more emphasis on
consistency among a variety of analyses
using the above multiple measures.

e By searching for the direction and ranges
of expenditures which can be modified
over time rather than by seeking precise
and static decision rules.
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DESIGN CONSTRAINTS

To assess the relationship between advertising
budgets and enlistment system performance in an
ideal world would involve several sequential
steps. Criteria for evaluating the impact of
advertising budgets on recruitment would first be
developed. Then, measures for evaluating the
criteria would be created, validated, tested for
reliability and sensitivity, and finally selected.
Next, an experiment, incorporating different
budget combinations, would be designed. The
test would allow each budget level to be
implemented many times. Relevant data protocols
and definitions would be developed. Then, each
test budget would be implemented simultaneously
on a nationwide basis for a prolonged period.
Data would be collected, validated and collated
and the experiment analyzed. Finally, recommen-
dations based on the analyses would be made.

Clearly, practical realities such as time, budget
and personnel limitations conspire against this
ideal. As a result, the definitive assessment of all
possible budget combinations and policy options
cannot be undertaken. However, improvements
in budgeting policy can be achieved by the
systematic assessment of a subset of practical
alternatives to the current budget policy. In
addition, prudent modifications to the idealized
research process can be made to accomplish the
objective within a managerially useful time
frame.

As a result of these constraints, the criteria-
and measures-development phases were carried
out simultaneously. At the same time, data were
being collected in the field. The tasks could not
have been undertaken in this way if the members
of the research team had not had previous
experience in the field of recruitment advertising.
This experience enabled the team to make
reasonable judgments about the data specification
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as well as the projected outcomes of the criteria

and measures.

Many test budgets could not be implemented
simultaneously on a nationwide basis for
prolonged periods. As a result, the experimental
budget levels were carried out on a pro-rata basis
in matched sets of television markets over a one-
year time frame. This was possible because each
military advertiser involved in the test was
required to provide a systematic set of imple-
mentation plans (discussed later in this chapter).
Another modification to the "ideal” study dealt
with limiting the number of budget policies to be
examined. As stated in the following paragraphs,
ultimately four budget levels were tested.

Number of Test Cells

Design consultants - Canter, Achenbaum and
Associates - initially developed a nine-cell, two-
factorial design which incorporated low, current
and high levels of both Joint and Service-specific
advertising (Figure 2.1). However, the Office of
the Assistant Secretary of Defense (Manpower,
Reserve Affairs and Logistics) [OASD
(MRA&L)] recognized in the carly stages of this
effort the importance of involving the Services
and the Joint Recruitment Advertising Program in
the development of the research design. Through
the sponsorship of OASD (MRA&L), the
Wharton Center then held a series of meetings
with Joint and Service representatives to discuss
and revise the design of the experiment.

Spending Levels in Each Cell

Because of the difficulty and cost involved in
implementing such an experiment, the parties
compromised on a four-cell design. It included
matching current and lower levels of Service
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Figure 2.1
Proposed Nine-Cell Test Design Concept
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components of which were actually implemented in the field as depicted in :-".:-".'
the following Pigure 2.2. Cells containing diagonal lines were not part of s
the actual test implemented in the field. A
o
BN
‘oM
Figure 2.2 X
Actual Four-Cell Design Implemented in the Field P
N
Joint Advertising Budget Levels o
, NS - A

-:;;V'T
White A
oY
(76%)

$68/16

Blue Red

Service-Specitic Advertising
Budget Levels

(8%) (8%)
$15/16 $15/40

Note: Percentages represent the proportion of 17-21-year-old males residing in the
ADIs covered by the respective cells. Dollar amounts reflect simulated national
spending levels in each cell for Service-specific (numerator) and Joim
(denominator) advertising. "Current™ spending refers to the amount expended
in FY 1982, the baseline budget when the experiment was designed.
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expenditures with low, current and high levels of
Joint spending as shown in Figure 2.2. While
not a complete representation of all the spending
combinations proposed in the original design, this
truncated design does permit testing of budget

mixes relevant to future advertising budget levels.

As noted in Figure 2.2, Cell White was
designated the control cell, maintaining FY 1982
levels of both Joint ($16 million) and Service-
specific ($68 million) advertising. Later, Cell
Yellow, a subset of Cell White, was designated as
the control cell. The existence of such a cell was
the result of budget cuts which the Navy and the
Joint program sustained during the period of the
advertising experiment. This required a reduction
in the size of the control cell. As a result, the
burden of field data collection was reduced. Cell
Blue had the same FY 1982 level of Joint
spending ($16 million) but a lower Service-
specific ($15 million) budget. Cell Green had
lower levels of Joint advertising ($4 million) and
the FY 1982 levels of Service-specific ($68
million) spending. And finally, Cell Red had
much higher levels of Joint spending ($40
million) and much lower levels of Service-specific
advertising ($15 million) than the control cell.
Once the total Service-specific budget levels were
established for each cell, individual Service
budgets were established. Those were based on
the proportion historically achieved by each
Service in the allocation process.

ADI Matching Process

The Area of Dominant Influence (ADI), a
television market, was the unit of analysis for this
test. A county-based geographic unit commonly
used in advertising analysis, an ADI is a group of
one or more counties, the plurality of whose

P UL A U U U Y W OW LA UN U UN -

households receive electronic media from one
common location. Taken together, ADIs uniquely

" account for each county in the continental United

States. Specifically, the 1981-82 Arbitron ADIs
were used as the basis for this test. Thus, Cell
White consisted of ADIs which included 76
percent of the country's young men between the
ages of 17 and 21 inclusive. The three other cells
each comprised 8 percent of that age group. Cell
Yellow (a subset of the control cell) consisted of
16 percent of the country. Cell Yellow sub-
sequently became the strict control cell as a result
of budget cuts. These budget cut adjustments
occurred in those Cell White ADIs not included in
the Cell Yellow subset. The remaining Cell White
ADIs were considered unacceptable for analysis
because the spending level in these ADIs fell
below FY 1982 budget levels.

Clearly, individual ADIs differed from one
another on many characteristics which could
impact recruiting system performance. These
sources of performance variation needed to be
controlled or accounted for to assess accurately
the impact of advertising on the recruiting system.
Two steps were taken to do this. First, data on
major known sources of variation (such as
differences in unemployment rates, levels of
recruiter effort, civilian income levels, etc.) were
collected for each ADI and were explicitly
included as co-variates in the analysis of the
experiment. These efforts are described in
Chapters 5 and 6 of this report. Second, the four
advertising cells in the experiment were closely
matched to each other on a variety of these
characteristics. The objective was to develop four
cells which were as much alike as possible so that
differences in recruiting system performance
could be directly attributed to differences in the
advertising induced during the experiment.
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The RAND Corporation provided technical
assistance in assigning markets (ADIs) to test
cells. The primary market-matching criteria
included the market's previous enlistment rate and
the market share for each Service within the ADI.
The secondary matching criteria consisted of the
level of unemployment, the percentage of non-
whites and the propensity of youth to join the
military. The ADIs represented in each test cell
exhibited a fairly uniform geographic distribution
and appeared roughly balanced according to ADI
market sizes. Various cell configurations (groups
of ADIs) best conforming to these matching
criteria were developed and reviewed by the
Services and JRAP. Finally, one configuration
was selected. The matched sets of ADIs were
then randomly assigned by Wharton to be Cells
Blue, Red, Green, and White (Control).
Descriptions regarding the matching criteria of the
test ADIs and cells are provided in Appendix B.

DEVELOPING IMPLEMENTATION
PLANS FOR EACH TEST CELL

Once all parties agreed with the research
design, the Wharton Center requested each
Service and JRAP to submit advertising, media
and translation plans for each of the budget levels.
The purpose of these plans was to assure that the
experimental budget levels were consistently
implemented on a pro-rata basis in the test ADls.
In addition, the plans guaranteed that all decisions
concerning the uses of the budget funds were
made by the advertisers. This information
explained in detail how each, in collaboration with
its advertising agency, planned to spend the
advertising funds at each budget level. There
were three steps to this process.

The advertising plans reflected the nationwide
effect of each cell's budget. They specified, for

each budget level, how funds would be allocated
to local versus national advertising. They pro-

" vided information regarding production, agency

and market research costs. Lastly, the plans
included data about the number of markets which
were to receive advertising support for each
budget level. Appendix C discusses in detail the
planned advertising expenditures.

The media plans provided further details.
These plans specified the allocation of national
funds across markets (ADIs) and across media
(television, radio, print, direct mail). In addition,
the media plans provided advertising schedules.

Translation plans then converted the national
and local media plans into actual schedules of
planned advertising for each test cell and test
market. These market-by-market, planned adver-
tising schedules formed the basis for advertising
purchasing actions during the test year.

To achieve the desired pro-rata advertising
levels in each market, a number of quite detailed
decisions and implementation steps were required
to purchase advertising time, space, and material.
Purchasing actions were based on projected
advertising exposures rather than strictly on costs
because of the price structure of advertising and
its availability. The translation plans then spelled
out other detailed steps to be taken including: (1)
national buys -which media would be bought on a
network or national basis; (2) cut outs (the
deletion of advertising messages, usually in
electronic media) - which national (network) buys
would be cut out in which markets; (3) spot or
market buys (buy-ups) — which additional media
were needed in which markets; (4) confirmation
and control mechanisms - for both buy-ups and
cut-outs; (5) make-good procedures - how would
preemptions be made good or compensated for;
and (6) cost of execution - media costs, media
savings, and cut-out costs (additional television
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network charges for deletion of an announcement
in selected ADIs).

Representatives from the Joint and the four
Service advertising programs compiled these
plans into "factbooks” which Wharton and OASD
(MRA&L) reviewed. Wharton's principal investi-
gator and the project manager then met to discuss
these plans with JRAP, each of the Services, and
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representatives of their respective advertising
agencies. These meetings succeeded in resolving

" remaining difficulties involved in planning for the

implementation of the test.

The advertising implementation plans pro-
duced different advertising and media configura-
tions in the various tests cells. For example,
national television advertising was not an effective

Table 2.1

Planned vs. Actual Advertising Deliveries
(Dollar Expenditures per 17-21-Year-Old Male)

PLANNED
JOINT SERVICES TOTAL

ACTUAL
JOINT SERVICES TOTAL

National = $1.48 $4.34 $5.82
- $1.17 $1.17

Total $1.48 $5.51 $6.99

National  $1.55 $0.79 $2.34
- $0.55 $0.55

Total $1.55 $1.34 $2.89

National  $0.39 $4.49 $4.88
Local - $1.16 $1.16

Total $0.39 $5.65 $6.04

National = $3.91 $0.83 $4.74
Local - $0.51 $0.51

Total $3.91 $1.34 $5.25

CELL WHITE

CELL BLUE

CELL GREEN

CELL RED

$1.61 $4.32 $5.93
- $0.87 $0.87

$1.61 $5.19 $6.80

$1.63 $1.80 $3.43
- $0.53 $0.53

$1.63 $2.33 $3.96

$0.41 $4.07 $4.48
- $0.89 $0.89

$0.41 $4.96 $5.37

$3.92 $2.21 $6.13
- $0.64 $0.64

$3.92 $2.85 $6.77

National - Media is purchased on a national basis. The advertising agency is executing the media plan.

Local - Mediais purchased on an individual market basis. The execution is made by the local
advertising agency representative and/or the market’s commanding officer.
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alternative for some advertisers at low budget

levels. In general, the Services with low budget
levels tended to spend proportionally more on
local and print advertising. These decisions were
made by the advertisers. The DoD Advertising
Mix Test was not designed to assess directly the
effect of these media-mix decisions. Rather, the
test takes these media decisions as outcomes of
the prevailing practices in the military advertising
system. It is possible, of course, that different
media-mix choices would have resulted in
different test outcomes.

PLANNED VERSUS ACTUAL ADVER-
TISING DELIVERED

Table 2.1 presents the working media
expenditures planned and actually delivered for
cach test cell during the study. It is expressed on
a per capita basis. This is calculated by dividing
the advertising and recruiter variables by the pop-
ulation of 17-21-year-old males in that ADL.

Considering the difficulties of implementation
and the vagaries of media delivery, the total
deliveries by cell are remarkably close to the
planned deliveries. In the cells receiving the 1982
level of Service-specific advertising (Yellow and
Green), the per capita expenditures are roughly
equivalent. Similarly, the Blue and Red cells had
low levels of Service-specific advertising.
Overall, the advertising deliveries also achieved
the desired levels of variance. Figure 2.3 shows
a plot of Joint versus Service-specific spending
by ADL. As can be seen, only two markets
received inappropriate levels of advertising. One
Red cell market (Grand Junction, Colorado)
received much more advertising than planned for
any cell. As a result, it was eliminated from the
analysis. Another marketin Blue cell (Harrisburg-
York, Pennsylvania) had advertising levels
similar to Yellow cells. Consequently, it was
analyzed as part of the Yellow cell group.

Lo AV Bl Ala BVa AV hba Boe Brh l A b a Bk Ad

Data Collection

The full significance of the close adherence of
actual to planned delivery levels can only be
appreciated when one considers the magnitude of
the data collection effort. The data collection
involved coordination among OSD, JRAP, the
advertising directors, recruiter management
personnel and accession policy personnel of the
four Services, in addition to five advertising
agencies, five direct mail fulfillment houses®, the
Defense Manpower Data Center (DMDC) and
three project subcontractors.

In all, the data collection involved 508
separate project input submissions including the
following: recruiter data (number of recruiters,
location, et~.); local and national advertising data;
contract and accession goal information; appli-
cants, contracts and individuals in DEP (Delayed
Entry Program) by quality level; gross and
qualified national leads information; and a variety
of exogenous variables such as unemployment
data, racial composition, urbanization, and
household income. (Some data, such as that for
the DEP, were collected only for historical
purposes and were not a factor in the final
analysis.) A copy of the data collection plan is
included in Appendix D. The data collection was
a major undertaking both in size and scope. The
Services and JRAP are commended for the level
of cooperation and collaboration they
demonstrated throughout the implementation and
data collection phases of this test.

*Direct mail fulfillment houses are those firms
which prepare and mail various types of adver-
tising material to households using selected lists.
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From these data submissions, the Wharton
Center assembled a monthly database covering the
period from FY 1981 through FY 1984 (October
1980 through September 1984). These were
converted, where necessary, from main station*
to ADI observations. The conversion program
was developed by the Wharton staff and was
based on the number of 17- 21-year-old males in
the specific counties across the country. This
conversion program is documented in a user's
manual. The FY 1983 and FY 1984 data used in
the analysis are complete. However, in the FY
1981 and FY 1982 time period, some of the data
items were either missing or not available. The
Wharton Center has included only what was
received. Other researchers should take note that
some data elements are missing in earlier years
across some of the Services.

The benefits of this comprehensive data
collection effort extend beyond its original
intention. The Services and JRAP have continued
to collect and report recruiting and advertising
data on a formal basis in a standardized format.
The data are maintained by DMDC and provide an
invaluable database for use in advertising plan
analysis and budget justification.

TEST ENVIRONMENT

The performance of the military recruiting
system during the year of the test, FY 1984,

D W W U AT A W

declined compared to the previous year.

_ Nationally, the economy improved, unemploy-

ment declined, and military enlistment contracts
for all categories of recruits also dropped.
Broader measures of recruiting system perfor-
mance went down as well. There were declines
in the size of the delayed entry pools of the
Services and the number of applicants tested. In
addition, smaller proportions of youths indicated
a positive propensity to join the military. They
also reported fewer contacts with military
recruiters and a reduction in the number of
conversations with their parents about enlistment
in the military.

These decreases in recruiting system produc-
tivity during the year of the test occurred in all
cells including cells White and Yellow where no
changes in advertising budget policy were tested.
As a result, it is most reasonable to infer that the
decreases in recruiting system performance were
not caused by the advertising changes but were
the result of the overall economic conditions in the
United States during the year of the test. These
environmental fluctuations require that the study's
findings be evaluated by comparing recruiting
system performance in markets where advertising
was changed with cell Yellow (control) where
advertising was not changed. This is the purpose
of a control cell. The approach to and results of
these analyses are described in Chapter 5 and 6 of
this report.

*Main Station - Army Recruiting Battalion, Navy
Recruiting District, Marine Corps Recruiting
Station or Air Force Recruiting Squadron.
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. The objective, scope, design and implementation

of the DoD Advertising Mix Test have now been
described. This chapter reviews the criterion by
which the study was evaluated. To develop this
criterion, the Wharton Applied Research Center
(WARC) undertook research in three areas.
These were:

e A literature review of advertising and
marketing research relevant to evaluating
advertising effectiveness.

e Primary exploratory research in the form
of semi-structured interviews, conducted
to identify and categorize prevailing
motivations for collaborative advertising.

*  Astudy of mathematical models pertaining
to the effects of advertising on military
enlistments.

Although the following pages will provide an
overview of the findings, further detailed
discussion of these results is provided in the
report produced in September 1984 entitled A

Criterion_for Evaluating Advertising Policies
(Appendix E).

FINDINGS OF THE LITERATURE
REVIEW

Although several studies have focused on
generic or commodity advertising for agricultural

nnnnnnn

CHAPTER 3
A CRITERION FOR EVALUATING ADVERTISING POLICIES

projects, the overwhelming majority of advertis-
ing research has been conducted at the corporate
or brand level. This research has dealt with two
arcas. The first attempts to relate aggregate
phenomena, such as corporate or brand sales, to
advertising resources. The second investigates
the impact of advertising resources on consumer
atributes such as advertising awareness, copy
recall, and intention to buy.

Although there is no clear consensus as to the
role of consumer attribute variables, there is some
significant evidence that stated purchase intention
measures are valid predictors of purchase
behavior. The literature review reinforces the
requirement that any intermediate variables
employed in evaluating the test must be rigorously
tested for both validity and reliability.

No guidance is provided in the literature
concerning the simultaneous evaluation of
industry advertising and firm-specific advertising.
Several studies have estimated the effect of
advertising on sales for a number of corporations
in the same industry. However, results of these
investigations have differed sharply. In addition,
none considered a collaborative or jointly
sponsored advertising campaign. Other studies
have estimated the effects of advertising on sales
for generic or commodity advertising campaigns
but have not simultaneously considered firm-
specific campaigns.

A distinction between national, corporate
advertising and cooperative (largely trade channel)
industry advertising was identified. In a recent




book on this topic, Young and Greyser (1983)
assert that:

There exists very little in the way of formal
evaluation methods for assessing cooperative
advertising effectiveness. The usual advertis-
ing tracking services and evaluation services
offer no systematic. way of helping managers
assess co-op's effectiveness?.

Previous studies of military recruiting
advertising are of limited usefulness. The focus
of the effort to understand the effects of military
recruiting advertising has been primarily at the
individual Service level. A substantial number of
enlistment supply models have been developed
since the inception of the All Volunteer Force in
1973. However, very few of these studies
estimate the effects of advertising on enlistments.
Those models which do make these estimates
disagree about the underlying model structure and
about the effects of advertising on enlistments.
Despite the lack of consensus about the magnitude
of advertising effects, the literature on military
advertising indicates that marketing variables do
have significant impact. The fielding of a
controlled experiment such as the DOD
Advertising Mix Test is advocated in this
literature.

The underlying themes in the evaluation
literature are sales effectiveness and economic
efficiency. In the private sector, these competing
factors are incorporated into profit maximization
models. These models set advertising budgets so
that the incremental contribution from the last sale
just equals the advertising cost of achieving
the sale.

Unfortunately, a mechanism for measuring
recruiting “sales” in terms of dollars is lacking.
As a result, the concept of profit maximization
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cannot be applied directly to evaluating military

_ recruiting advertising policies.

FINDINGS OF INDUSTRY INTER-
VIEWS

Collaborative advertising occurs when a
group of manufacturers or suppliers of a similar
product or service join together to advertise in a
generic way their product, service or industry.
Although collaborative advertising is not rare in
the marketplace, the literature dealing with its
evaluation offers little guidance for evaluating the
DoD Advertising Mix Test. To gain a better
understanding, the WARC project staff inter-
viewed 20 industry trade associations. The
associations were selected using the following
guidelines: (1) multi-million dollar advertising
budgets; (2) a strong representation by industries
providing financial services (because of their
comparability with each other); (3) industries
competing with other industries for market share
(e.g., the beef or pork industry); and (4) a diverse
mixture of industries.

Of the 20 candidate organizations, one was
excluded from the sample because its advertising
campaign was not collaboratively funded. The
remaining 19 organizations were:

Florida Department of Citrus

National Pork Producers Council American
American Dairy Association

Florida Fruit and Vegetable Association
National Live Stock and Meat Board
American Florists Marketing Council

4Young, R.F. and S.A. Greyser. 1983.
Managing C ive Advertising: A S :
Approach. Lexington, Massachusetts.
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Quality Bakers of America

Investment Company Institute
Communication Workers of America

U.S. Committee for Energy Awareness
The American Bankers Association
American Council of Life Insurance
International Ladies' Garment Workers Union
Savings and Loan Foundation, Inc.
Independent Insurance Agents of America
American Sheep Products Council, Inc.
American Gas Association

American Heart Association

Linen Supply Association of America

Directors of Advertising, Directors of
Marketing, or Executive Directors of the organi-
2ations, as deemed appropriate by the responding
organization, were interviewed. In one case, the
advertising agency was viewed as most know-
ledgeable for responding to interview questions.

Five major objectives for collabora-
tive advertising were identified:

e To achieve economies of scale -
This was the most common reason given.
As long as the industry members share a
common message, an association can
purchase a larger, more professional
advertising campaign than its individual
members. Production of a series of adver-
tisements is less expensive per unit than
production of individual ones. Media
costs become more efficient because of
volume discounts and greater negotiating
power. In addition, economies can be
realized when advertising is placed on a
national vs. a regional or local basis.

e To address secondary target
groups - In some cases industry

16

members advertise collectively because as
a group they can reach audiences that will
influence the behavior of the primary
target group. In these instances, collabora-
tive advertising is a more effective means
of indirect advertising.

* To address the primary group from
a new perspective - A number of
industry groups perceive collaborative
advertising as being more credible than
individual advertising. In many cases, the
goal of collaborative advertising was
described as the “creation of an appro-
priate image" which allows the member
firms to take a different posture when
advertising.

* To eliminate ''free riders” - The "free
rider" problem arises in a non-branded,
commodity industry where there is little
product differentiation. Advertising by
onc producer inadvertently benefits its
competitors. Collaborative advertisinig
eliminates this problem since all industry
members contribute to the advertising
campaign.

e To stimulate goodwill - Collaborative
advertising was reported as contributing to
goodwill within an industry. Seeing posi-
tive advertising makes industry members
"feel good" about the industry and
encourages members to improve their
efforts and industry support.

These objectives fall naturally into the

efficiency/effectiveness dichotomy familiar from
the literature review. They translate almost
directly into hypotheses about the roles of Joint
and Service-specific advertising.
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Economies of scale may support the use of
Joint advertising. This is based on the extent to
which potential recruits view similarities between
the various Services. Joint advertising may allow
savings in production and media costs when all
purchases are made through one agency or
channel. However, the perceived requirement for
Service differentiation may not be satisfied by
generic Joint advertising. Therefore, a potential
recruit's differential response to Joint and Service-
specific advertising must be measured to
determine if economies of scale and effectiveness
of Joint advertising outweigh the effectiveness of
Service-specific advertising.

Reaching secondary target groups with the
same message may be hypothesized to be done
more effectively with Joint advertising than with
Service-specific advertising. A Joint campaign,
designed to enhance positive attitudes about
military service by giving the common benefits of
all the Services, may more readily appeal to the
general population. Parents, friends and guidance
counselors may be motivated to encourage
members of the primary target group to consider
contacting a military recruiter. This indirect
advertising may also encourage enlistment of non-
target group individuals. As a result, Joint
advertising may be hypothesized to encourage
more enlistments from older or non-primary-
individuals.

In the context of the Department of Defense, it
can be hypothesized that Joint advertising reaches
the primary target group with a more generic
message than Service-specific advertising.
Within certain segments of the youth population,
this broader message for the Military Services
may be perceived as having greater credibility.
As a result, it may be seen as more effective in
enhancing the image of the military and in
improving basic attitudes toward enlistment.

Joint advertising may prevent a free-rider

~ problem which may be hypothesized to exist

when one Service conducts a generic advertising
campaign which could benefit other Services.
Collaborative (Joint) advertising removes the need
to reallocate budgets among the Services. How-
ever, it is not clear whether a free-rider problem
can arise at the Department of Defense. Each of
the four competitive Services essentially repre-
sents a "branded” Service. If the advertising
compaigns are sufficiently different from one
another, a free-rider problem will not occur when
one Service uses a generic advertising message.
Spillover effects may be insufficient to require
Joint advertising.

Instead, Joint advertising may control the
extent to which the Services can differentiate
themselves from one another. If only Service-
specific advertising existed, the Services could
concentrate their advertising on gaining market
share rather than expanding the market by
improving basic attitudes toward enlistment. The
Services may differentiate themselves to such an
extent as to be dysfunctional. One can hypothe-
size that less Service differentiation occurs with
more Joint advertising.

Joint advertising may have substantial
goodwill effect for the Department of Defense. It
may be hypothesized that Joint advertising helps
generate a sense of pride in the military service
both among service personnel and civilians. This
goodwill may help stimulate enlistments and
reenlistments among the active and reserve
components of the military.

FINDINGS OF CONCEPTUAL MODELS

Four conceptual models were developed to aid
in understanding the contribution of advertising to
the enlistment process. Two of these were
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reported by Ambar S. Rao in A Model for Joint
and Service Advertising Budgets (October 1983)
and two by Hau L. Lee in A Generalized Model
for Joint and Individual Service Advertising on
Enlistment for the Armed Forces (November
1983). All four models are discussed in detail in
(September 1984) (Appendix E). The models
hypothesize two kinds of contributions from
military recruitment advertising:

» Direct contributions to the signing of
enlistment contracts (closing the sale).

e Indirect contributions to improving
attitudes toward military service among
youth who are approaching or in the prime
enlistable age group, and among the
individuals who may influence them.

The conceptual models minimize the sum of
Service-specific and Joint advertising expendi-
tures (efficiency) while assuring sufficient adver-
tising expenditures for each Service to meet its
eanlistment contract requirements (effectiveness).

In addition to the recurring themes of
efficiency and effectiveness, several unique
clements of the recruiting environment were
highlighted in the formulation and evaluation of
these conceptual models:

¢ Repeat purchases, an important aspect of
product sales, is a negligible feature of the
enlistment process.

* A strictly sequential buying cycle occurs:
exposure to the possibility of military
service, recruiter(s) contact, testing, and
signing of enlistment agreements.
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e Service quotas and quality standards
promote "brand switching” by potential
applicants among the Services.

» The importance of the enlistment decision
encourages discussions with influencers,
and these influencers may therefore
constitute an important advertising target.

e The primary target group is a small
(narrow) segment of the population and a
highly transitory group not easily reached
by existing media.

e An intermediate stated intention to enlist
can be hypothesized to precede actual
enlistment and serve as a useful and valid
predictor for subsequent behavior.

CONCLUSION

The literature review, the survey of industry
advertisers and the conceptual model development
support the use of both efficiency and
effectiveness criteria for evaluating the DoD
Advertising Mix Test.

Aggregate sales response (or responses of
intermediate variables which accurately predict
sales) was found to be an appropriate base for the
effectiveness criterion. Short-term contributions
of advertising include meeting accession and con-
tract missions and maintaining quality standards.
Longer-term enlistment contributions of advertis-
ing include maintaining favorable attitudes toward
the Military Services. Anotherlong-termcontribu-
tion concerns promoting the consideration of
military service among high-quality potential
candidates.
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An economic efficiency criterion was also
found to be useful in evaluating advertising
effectiveness. In the private sector, economic
efficiency is typically conceptualized as profit
maximization. Because recruiting "sales" cannot

:'1 be translated into dollars, profit maximization is

. replaced by cost minimization as an economic

B efficiency criterion for evaluating the test.

' In the private sector, a firm will encourage

H and accept all additional sales generated by

»" advertising. The only limitation is the amount of

' product that can physically and economically be

" produced to satisfy the new demand. In contrast,
the military is limited, by quotas, from accepting
all enlistment contracts (sales) potentially gener-

':. ated as a result of advertising. In consequence,
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the goal of advertising for the military is to AR
~ maintain military strength (sales) at the lowest ;'::.,
advertising cost possible. In addition, this adver- ::.,-
tising is to develop and maintain a favorable Ay
attitude among potential candidates and the people )
who could influence them. K '::".:‘
Consequently, the following criterion willbe £33
used to evaluate the advertising budget policies W
being tested in the DoD Advertising Mix Test: 3
.
N
Evaluation Criterion: The recommended E&
advertising policy will be one providing the R
necessary short-term and long-term contri- =
butions to the attainment of the Services' S
enlistment requirements at minimum adver- A
tising cost to the Department of Defense. N
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CHAPTER 4
EVALUATION MEASURES

The previous chapter reviewed the overall
criterion chosen to evaluate the various DoD
advertising budget strategics implemented in the
experiment. This chapter takes the next logical
step in the research process by describing the
selection and validation procedures used in
choosing a set of evaluation measures. Chapter 5
will cover the analytical approaches that employed
these measures to evaluate the data collected from
the field experiment.

THE SET OF MEASURES CHOSEN

The set of measures selected to assess the
contribution of various advertising budget
strategies implemented in the experiment includes
aggregate enlistment response measures
(observed behavior) and aggregate intermediate
measures (reported behavior and attitudinal data).
The hypothesis is that a change in advertising
(total dollars and mix of Service-specific and
Joint) will have a noticeable effect on the
following measures:

Observed Behavior Measures

¢ Quantity and quality of enlistment con-
tracts by Service

* Quantity and quality of applicants taking
the qualifying test by Service

e Conversion ratios of applicants into
contracts

Reported Behavior Measures

* Reported recruiter contact
* Reported conversations about the military
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Attitudinal Measures

» Reported intentions to enlist in the military
* Reported strength of intentions

APPROACH TOWARD SELECTION OF
THE MEASURES

The choice of measures used to evaluate the -,;_3
field experiment depends on four factors: first, ::::,,.
the degree of consistency between the NS
experiment's overall evaluation criterion and the i‘éﬁ"'
chosen measures; second, the extent to which the .
measures adequately capture the potential effects <]
of advertising along each stage of the enlistment N
decision process; third, the availability of data sets
which adequately serve as the chosen measures; s
and fourth, whether the measures themselves S
conform to acceptable standards of validity and :;Z::;
reliability. The next sections review each of those ;Z;E—':_ :
four factors in turn. o

fo
Consistency Between the Evaluation :.t:;"'
Criterion and Chosen Measures RN
o

The overall criterion for the field experiment 3
entailed an evaluation as to how well each tested ~o]
advertising strategy provided the necessary short- iy
and long-term contribution to the Services' XY
enlistment requirements at the least cost to the ;E;_h
Department of Defense. Thus, the set of mea- gy~
sures chosen must collectively support an analysis f-‘.:;\_
that spans a sufficiently long planning horizon for Z-E:ZE
the respective advertising strategies to be Z:}Z;-
evaluated under this criterion. o

Under ideal circumstances, using a single —
measure to evaluate the field experiment would be e
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the clearest and simplest approach. For example,
: the marketing literature is replete with studies of
purchase situations that use sales (in DoD terms,
enlistment contracts) as the single best outcome
measure.

However, two difficulties exist in military
recruiting that argue against the use of a single
measure. First, self-imposed enlistment quotas
may bias this measure of advertising's effect by
obscuring its true underlying contribution.
Second, given the length of the enlistment
{ decision (purchase) cycle, a measure of
advertising's effect on only current enlistments
may overlook important leading indicators of its
longer-term impact on enlistments.

T

Measures that Span the Enlistment Deci-
sion Process

Because the criterion for evaluating the
experiment demanded that the longer-term
consequences of changed advertising policies be
taken into account, a set of measures was chosen
that collectively spanned the entire range of the
enlistment decision process.

Figure 4.1 portrays a schematic representation

of the enlistment process and the associated data
~ sources for each stage in that process. Thus, the
observed and reported behavior measures and the
attitudinal measures reflect conditions at each
stage throughout the enlistment decision process.

Data Sets as Sources for the Measures

Data already collected by the Department of
Defense facilitated the development of these
measures that reflect the changes at each stage of
the enlistment process. For example, the annual
DoD-sponsored Youth Attitude Tracking Study
(YATS) provides a useful comparison over time
of youth attitudes toward military service.

The YATS also served as a source for the
measures on reported youth behaviors, such as
contact with recruiters or discussions with
parents. The Defense Manpower Data Center
(DMDC) provided data on subsequent stages in
the enlistment decision process. Specifically,
DMDC provided statistics on potential applicants
for military service and subsequent counts of
actual contracts signed to enter military service.

These sets of measures are described in more
detail in the next section.

Figure 4.1
The Enlistment Process and Data Sources
] ] | 1
! | i |
| | . |
Youth Talk to Take P Sign
Population /™ Rectuiter ""‘" asva [ Contract """| Access
Attitudinal : Reported : Observed : Observed : Observed
Measures Behavior Behavior Behavior Behavior
(YATS) : (YATS) 4' (DMDC) : (DMDC) : (OMDC)

YATS - Youth Attitude Tracking Study
DMDC - Defense Manpower Data Center

ASVAB - Armed Services Vocational Aptitude Battery
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Validity and Reliability of the Measures

Each measure was subjected to various
reviews and tests to assess its validity and relia-
bility for use in evaluating the field experiment.
More findings are reported in considerable detail
as each measure is described and analyzed in the
next two sections of this chapter.

Validity in its broadest terms refers to the
degree to which each chosen measure actually
represents that characteristic of the phenomenon
under study. Does, for example, reported inten-
tions to enlist on the YATS represent a valid
measure (i.c., leading indicator) of an eventual
enlistment decision? Can the relationship be
"validated" through rigorous statistical procedures
or must some other standards be used?

Once a measure's validity has been
established, then its reliability or extent of "con-
sistency” must also be quantified. Validity
addresses the "truth” of a measure while reliability
addresses the measure's consistency in per-
formance or outcome through repeated use.
Returning to reported intentions to enlist for a
moment, the measure's reliability can be judged
by the consistency of the outcome through
replication of the measure's use in the field experi-
ment. This issue is addressed in more detail in
the final section of this chapter.

WHY OBSERVED MEASURES OF
BEHAVIOR WERE CHOSEN

Enlistment contracts were chosen because
advertising budget strategics can be partially evalu-
ated by their relative effect on military enlist-
ments. The number of contracts was chosen as
the appropriate measure rather than enlistments
because of the latter's highly seasonal component,
a phenomenon influenced largely by the avail-
ability of training slots. Furthermore, any

measure using enlistments (represented by the

~ date of entry to active duty) may lag for as long as

one year after a contract is signed. This lag is not
only a function of training seat availability, but
also of the high school graduation cycle and, to a
lesser extent, of youth preferences for delayed
entry dates to active duty. To avoid these largely
administrative factors confounding a measure
using only enlistments, the number of contracts
was chosen.

Most prior rescarch on recruiting and the
enlistment process also used a measure of
contracts signed as the dependent variable. These
studies have entailed both econometric analyses
(e.g., Army Research Institute, RAND, UCLA
and Duke University) as well as experimental
approaches (e.g., WARC, RAND) and studies
employing an econometric approach analyzing
historical data (e.g., Epps, 1971, Hemandez,
1979; Goldberg, 1982; Hanssens and Levien,
1983; Morey and McCann, 1980) in various
controlled experiments (e.g., Camroll, ¢t al,
1985). In general, these studies concluded that
marketing efforts are statistically related to
enlistment contracts.

On the face of it, widespread use of enlistment
contracts in prior research lends validity to its use
as a more appropriate measure in this research
project. Contract data collected during the period
of the experiment cannot, however, serve as a
valid predictor of the long-term consequences of
changed advertising budget strategies on enlist-
ments. Other measures must be used for that
purpose.

Applicants and the conversion ratio of
applicants into contracts represent the second
and third observed measures of behavior. These
measures were chosen for several reasons. First,
the number of applicants who take the qualifi-
cation test is less constrained by enlistment
standards than contracts. Indeed, not all those
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who take the test eventually sign contracts.
Second, test-taking is also less influenced by
direct recruiter efforts than are contracts,
suggesting that the flow of applicants may be
more sensitive to the effects of advertising.
Third, because test-taking is one of the earliest
and most accurately measured indicators of
advertising's effect on the recruiting process, this
variable can serve as a leading indicator of
advertising's longer-term effect on contracts.

These reasons help substantiate the choice of
applicants and the related applicant conversion
ratio as appropriat¢ and valid measures for
evaluating the effectiveness of the various
advertising budget strategies.

Validating the Use of Applicant and
Conversion Ratio Measures

As is evident from the prior discussion, a
considerable body of research documents
enlistment contracts as a valid measure of
advertising effectiveness. Yet, a notable absence
of prior research attempting to correlate applicant
flows and advertising spending requires a
different approach to validate these measures as
appropriate for the field experiment.

As part of the validation effort, the statistical
relationship between enlistment contracts, appli-
cants taking the test, and advertising spending
levels by Service was investigated.

DMDC provided monthly data on applicants
taking the test and enlistment contracts, for each
Service, by county and by education and aptitude.
These data sets covered the period October 1978
through March 1980. Marketing and
environmental data (e.g., unemployment rate,
percent black), originally developed for the
Wharton-Navy Field Marketing Experiment for
43 markets, covering the period October 1978
through September

23

1979, were included. These data were combined

_ with additional data collected on the same

variables for the remaining period October 1979
through March 1980.

Since the statistical models estimated involved
the use of lagged variables (specifically contracts
and applicants), only data for the first quarter of
1980 were used to examine the relationship
between advertising, applicants and contracts.
The dependent variables consisted of male appli-
cants taking the test and male enlistment contracts,
both expressed on a per-capita basis (17-21-year-
old males). These dependent variables were
further disaggregated by education and by a
measure of general ability.

The first group (dependent variable) disaggre-
gated were cither seniors or High School Diploma
Graduate (HSDG) males who performed above
average on national norms (see Table 4.1) for the
Armed Forces Qualification Test (AFQT). The
second group disaggregated simply consisted of
all remaining male applicants and enlistment
contracts.

The first disaggregated group represented the
target market of interest. The independent or
predictor variables included dollar expenditures
for Joint and Service-specific advertising, the
number of recruiters by Service, and certain
environmental variables.

The results of the analysis, depicted in Table
4.2, show that both Joint and Service-specific
advertising had a positive effect on the high-
quality group of applicants and contracts.

Taken in total, the literature and results of the
statistical analysis presented here provide
considerable evidence that the chosen measures of
observed behavior (i.e., contracts, applicants and
the conversion ratio of applicants to contracts)
possess sufficient validity to warrant their use in
the evaluation of the field experiment.
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Tabled.1
Percentage Distribution of Civilian Youth Population
by AFQT Category, 19802
A, P S e
I 93-100 8
I 65-92 28
A 50-64 16
mB 31-49 18
v 10-30 21¢
A 19 od

8 On the basis of AFQT scores, examinees are divided into six categories representing a
range from high trainability (Category I) to low trainability (Category V). By law, test
scores below 10 (Category V) disqualify an individual from military service. Those
scoring between the 10th and 30th percentiles (Category IV) are considered by the Services
to require a longer period of training and are less productive in jobs requiring a high level
technical skill. There is, therefore, a 20-g:rcem ceiling on the enlistment of personnel in
ategory IV, and all such personnel must be high school diploma graduates.

b The reference population is based on the testing of a nationally representative sample of
young people, ages 18 to 23 (more details can be found in Profile of American Youth:

280 A'lllAl.' éivu‘tll!l: s 1€ _Alnead ’A ] ! - ] e D
Department of Defense, Office of the Assistant Secretary of Defense (Manpower, Reserve
Aﬁgirs, and Logistics), March 1982).

C Effective 1 October 1981, the number of Non-Prior Service (NPS) enlistees who score at
or above the tenth percentile and below the thirty-first percentile on the AFQT, may not
exceed 20 percent of the total number of NPS enlistments per Fiscal Year (10 USC
520(a)). In any case, a person who is not a high school graduate may not be accepted for
enlistment with an AFQT score below the thirty-first percentile (10 USC 520(b)).

d Individuals in Category V do not meet minimum standards for enlistment.
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Table 4.2

Correlations between Advertising Efforts and Applicants/Contract Measures

APPLICANTS

MALE HSDG/AFQT I-III A:
ARMY NAVY AIRFORCE MARINES

Service-Specific Advertising + + o o o
Other Service Advertising N/A + o + o
Joint Advertising + + o + o
ALL OTHER MALES:

Joal ARMY NAVY AIRFORCE MARINES

"

Service-Specific Advertising o o o -

Other Service Advertising N/A - + - o

Joint Advertising o o o o -
CONTRACTS

MALE HSDG/AFQT I-III A:

Joal ARMY NAYY AIRFORCE MARINES

Service-Specific Advertising  + + - - +
Other Service Advertising N/A o - o o
Joint Advertising + + + o
ALL OTHER MALES:
Jotal ARMY  NAVY  AIRFORCE MARINES

Service-Specific Advertising o - + + +
Other Service Advertising N/A o + o +
Joint Advertising o [ + + +

-----
-

+ = significant positive - = significant negative o0 =no significant N/A = Not Applicable
correlation correlation correlation

Total — Sum of all Service advertising.
Service-Specific Advertising — Advertising geared only to promote one Service.

Other Service Advertising — Advertising promoting a Service other than the one indicated at
the top of the column.

Example: < There is no significant correlation between male HSDG/AFQT I-IlIA Air Force
gpplicams and Air Force-specific advertising.
o There is a significant positive correlation between male HSDG/AFQT I-IlIA Air
Force applicants and advertising promoting Services other than the Air Force.
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WHY REPORTED BEHAVIOR AND
ATTITUDINAL MEASURES WERE
CHOSEN

The observed behavior measures capture only
the relatively short-term effects of advertising.
Thus, the potentially long length of the enlistment
cycle argues for additional measures assessing the
longer-term effects of advertising. For example,
prospects may talk to a recruiter and/or have
conversations with their parents about military
service as a result of exposure to advertising.
This behavior may subsequently contribute to an
actual enlistment decision. In addition, adver-
tising may have the effect of changing the
prospect's attitudes toward the military, that may
in turn result in a favorable enlistment decision.

Three measures were selected to address these
issues: reported recruiter contact, reported con-
versations with parents, and stated intentions of
joining the military.

The analysis focused on firmly establishing

these measures as valid predictors of eventual

enlistment behavior. Both reported behavior
measures (reported recruiter contact and reported
conversations with parents) and attitudinal
measures (stated intentions of joining the military)
were tested for their ability to predict actual
enlistment behavior during a period of several
years. Moreover, the independent and potential
interactive effects of recruiter contact, conver-
sations with parents and youths' stated intentions
were also considered.

All three measures - stated intentions to enlist,
reported recruiter contact, and conversations with
parents by potential recruits - are measured by the
YATS, conducted regularly since 1975. Stated
intentions to enlist is used as an indicator of youth
attitudes toward the military and each Service, as
is reported recruiter contact. Reported recruiter

contact is also used as an indicator of the

_ effectiveness of the recruiter salesforce. The
specific YATS questions are described as follows:

Conversations with Parents

Conversations with parents was based on the
responses to YATS questions in 1984 and 1983.
Respondents were first asked: "Within the last
year or so, have you discussed with anyone the
possibility of serving in the military?" More detail
was solicited from those who answered "yes,"
including: "With whom did you discuss serving
in the military?" Respondents could indicate that
they had had recent discussions about joining the
military with either or both parents. Mentions of
"mother” or "father” were independently recorded
in 1984 and 1983.

Conversations with Recruiters

This measure included share conversations
with recruiters from the Army, Navy, Air Force
and Marine Corps. Conversations with recruiters
was based on the YATS question: "Have you
ever talked with any military recruiter to get
information about the military?” Shares of
conversations with recruiters were derived from
those who responded "yes" to the question:
"What military service did the recruiter
represent?” Note that the share measure may sum
to more than 100 percent since the same respon-
dent could have met with recruiters from more
than one Service.

Intentions to Enlist
The intention measures are derived from a

composite of two YATS survey questions. One
question asks respondents for their planned
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activities in the next few years (unaided mention -
definite and probable intentions). The second
question asks respondents to indicate their
intentions to enlist in the military using a five-
point scale ("definitely” to "definitely not"). The
specific questions are described in more detail as
follows:

Unaided Mention of Joining the Military

The YATS questionnaire begins with general
questions about the youth's demographic and
educational background. Soon thereafter, the
youth is questioned about his career plans without
any specific mention of the military. A response
indicating interest in a military career indicates
inclusion of the military in the respondent’s main
choice set and may reflect top-of-mind awareness
on part of the youth about military career alterna-
tives. The measure of unaided mention of joining
the military is based on the YATS question:
“Now, let's talk about your plans for the next few
years. What do you think you might be doing?"
The response records whether "Joining the
military/service” was mentioned by the youth.
This measure is referred to as "unaided mention
of joining the military” in this report.

Aided Mention of Joining the Military
Respondents are next asked about their responses
to specific career opportunities. The questions
begin with the mention of non-military careers
such as construction worker and office worker.
Soon thereafter, a mention of the military is made
in the question: "How likely is it that you will be
serving in the military?" This measure is referred
to as "likelihood of joining the military."
Composite Likelihood
Military

The respondents are probed about their intention
to join specific Services. A measure of composite

of Joining the

likelihood of joining the military is constructed

. based on the response to these questions. The

27

YATS questions are: "How likely is it that you
will be serving on active duty in the Army/Air
Force/Marine Corps/Navy?" If the answer to any
of these four questions was recorded as
"probably” or "definitely," the respondent was
considered to have a favorable attitude toward
serving in some specific branch of the military.
The number of respondents with favorable
attitudes relative to the total number of
respondents in any particular cell is referred to as
the "composite likelihood of joining the military."
Shares of composite likelihood for each Service
were derived by taking the proportion of respon-
dents with favorable attitudes toward a specific
Service to the total respondents having favorable
attitudes toward all Services. These shares do not
necessarily add to 100.

WHAT THE ANALYSES SHOW
ABOUT THE REPORTED BEHAVIOR
MEASURES

The marketing literature supports the use of
these measures to capture the longer-term effects
of advertising. Reported behavior measures have
been used in several studies and are reviewed in
Silk and Kalwani (1982). Orvis, at RAND, has
conducted extensive analyses using stated
enlistment intentions (1982; 1984). His results
reveal that stated enlistment intentions are highly
correlated with future enlistment behavior. Orvis
and his colleagues also report that recruiter contact
and conversations with parents discriminate
between individuals with positive and negative
intentions.  Finally, Bayus (1985) presents
evidence that conversations about the military are
statistically related to changes in advertising
expenditures.
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oy
:; The power of reported behavior and attitudinal intentions, respectively. The cumulative enlist- i:‘-".
3 measures to predict enlistments was analyzed  ment rate for respondents stating they had face-to- N éz
using the longitudinal follow-up to the Youth face recruiter contact is about five percent after six \,
Attitude Tracking Study. Matching the social months, increasing to about 13 percent after 42 WYy
X security number of respondents for each survey months (Figure 4.2). For respondents not having »
) wave allowed tracking of actual enlistment recruiter contact, the cumulative enlistment rate is .'.:E?.::
. o o . . . LA
p behavior and comparison to the reported behavior signficantly lower over time (seven to eight ':::2:‘
» and attitudinal measures. Orvis and his col-  percent after 42 months). Wi
leagues at RAND assembled these data for the Reported conversations with parents follows a e
: years 1976 - 1979, encompassing more than similar pattern (Figure 4.3). This measure is a 0
' 23,000 respondents. Test-taking status and final better predictor over time than the recruiter contact t:;'-‘: v
enlistment behavior were tracked for each measure (the difference between the reported _:-:
individual for up to four years, a sufficient time conversations with parents and no conversation st
R interval for assessing enlistment activity (Orvis, with parents curves (Figure 4.3) is greater at any e
' 1982). point in time than the difference between the WS
. Figures 4.2, 4.3, and 4.4 summarize the reported recruiter contact and no recruiter contact :?.‘
results for reported recruiter contact, reported curves (Figure 4.2)). ;-C{
- conversations with parents, and stated enlistment ol
9 LE
Figure 4.2 he-
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" Cumulative Enlistment Rate by YATS Respondents ;-.;:'C
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Figure 4.3

Cumulative Enlistment Rate by YATS Respondents
Reported Conversations with Parents

Cumuiative
Enlistment Rate ’
Reported
15% = Conversation
— 0
— -
— -
-
10% - - —
~

7
5% - & /./—./R‘p:ned
No Conversation

> — "
o 1] I | ] L} |} L ]
6 12 18 24 30 36 42
Months After Survey
Source: Longitudinal Follow-Up 10 1976-79 YATS
Orvis (1982) discusses these measures in stated intentions is the most significant predictor
greater detail. Additional analyses indicate that of eventual enlistment and that conversations with
the single measure of stated intentions to enlist parents is a better predictor than recruiter contact.
also performs very well. The enlistment rate per Details are described in Bayus and Carroll (1985).
six-month period for respondents who have not As a further test of the predictive power of the
yet enlisted and who have positive intentions of three selected measures, the possibility of
joining the military, ranges from about 29 percent interactive effects between them was investigated.
after six months to about 1.5 percent after 42 Table 4.4 shows the enlistment rates of YATS
months. The enlistment rate for respondents with respondents who indicated positive and negative
negative intentions is significantly lower (Figure intentions to join the military. These were further
44). analyzed with respect to their behavior concerning
Table 4.3 presents the marginal effects of conversations with parents regarding the military
these variables on final enlistment behavior and and recruiter contacts.
on test-taking activity (without eventual Depending upon how they report their
enlistment). These values give an estimated intentions toward possible enlistment and on any
elasticity of the reported measures. For example, preliminary contacts with recruiters and
' a one-percent increase in the target population discussions with parents, the data on Table 4.4
having conversations with parents would result in reveal a marked difference in subsequent
a 0.66 percent increase in enlistments. These enlistment rates.
results further indicate that of the three variables,
29
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Figure 4.4
Enlistments Per Hundred YATS Respondents Aged 17.5
30.0 -
27.5 =
Legend

2 250 + Unaided Mention, Definite Intention
.§ = = = Unaided Mention, Probable Intention
§ 257 e— - — - Aided Mention, Positive Intention
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)
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b
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-
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a
€
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0 ‘! L v T T T T —— ?
e 12 18 24 30 36 42
Months After Survey

Source Longitudinal Follow-Up to 1976-79 YATS

Moreov er, visual inspection of the data reveal
a clear pattern between the YATS respondent's
stated involvement in the enlistment process and
subsequent enlistment. Specifically, the more
active the individual's search process and the
more positive his orientation, the more likely
eventual cnirstment becomes. These data appear
to confinn one's intuitive notions about prior
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behaviors and dispositions toward the military as
a leading indicator of subsequent enlistment.
Although not immediately apparent,
differences in the enlistment rates across the
YATS response groups suggest that search
behavior and attitudes reinforce each other. In the
right combination, these measures can lead to an
even greater enlistment rate. For example, the
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Table 4.3

Estimated Elasticities of Reported Behavior
and Attitudinal Measures

Stated Conversations
) Enlistment with Recruiter
: Intentions Parents Contact
Enlistment Activity 1.09% 0.66% 0.41%
Test-Taking Activity
. (without enlistment) 0.79%% 0.59% 0.45%
t
p
Table 4.4
: Percentage of YATS Respondents Subsequently Enlisting
by Response Category
; Reported Measures Attitudinal Measure:
of Behavior: Intentions to Join the Military
{ . Positive Negative .
) Conversation with
{ Parents and Recruiter Y
Contact 26.6% 10.4% -
Conversation with e,
Parents Only 20.7% 7.0% i
. N
Recruiter Contact RO
Only 12.0% 4.4% NG
No Parental Conversations
‘ or Recruiter Contract 11.1% 4.1% s
e ——————————— i
Enlistment Rates by Prior Intention e
to Join the Military 19.2% 5.4% e
Total enlistment rate regardless of intention: 9.2%
Source: Longiwudinal Follow-up to 1976-1979 YATS
subsequent enlistment rate on Table 4.4 for the is more than twice the rate (10.4 percent) for "
YATS respondent group who spoke with their those in the same parent conversation and :;Z:-
parents, contacted a recruiter and had a positive recruiter contact category, but expressing negatve ‘;;:-

intention to enlist, amounts to 26.6 percent. This intentions toward enlisting.




SENSITIVITY OF THE MEASURES

Evaluating the DoD Advertising Mix Test
requires assessing whether differences in
advertising policy (budget levels and mixes) result
in differences in enlistment behavior. As
reviewed in the prior section, the measures have
been substantiated for.their validity. Now the
level by which the measures must differ before
the resulting differences can be attributed to adver-
tising policy (within appropriate error tolerances)
must be established. This range of differences is
referred to as a measure of sensitivity.

Reliability of Measures

The reliability of a measure refers to the
sensitivity of the measure in capturing the effects
on enlistment of different advertising policies.
Knowing how much the measures must change,
to yield a statistically significant result, enables an
assessment of the relative power of the measures.
The reliability of the measures can then be
inferred by assessing the likelihood of actually
observing this range of movement. A measure
which must double or triple to yield statistically
significant results is less sensitive, and thus less
reliable, than one which must change only 10 or
20 percent.

The results of several studies using monthly
and quarterly historical time series data (e.g.,
Fernandez, 1979; Goldberg, 1982; Hanssens and
Leiven, 1983; Morey and McCann, 1580) and an
experimentally induced variation (Carroll, gt al,
1985) have revealed that the observed behavior
measures are very sensitive to changes in
advertising and recruiter efforts.

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

. %L

Measures of Statistical Error

Before discussing the results of the sensitivity
analyses, the statistical concept of error requires
elaboration.

No experiment, no matter how carefully
controlled, can reduce the chances of error to zero
within reasonable cost boundaries. Conducting a
DoD advertising experiment with the chances of
error reduced strictly to zero would require
creating four separate United States of America,
conducting the experiment over an extensive time
period, and gathering complete data from every
member of the youth population under study.
This is obviously impossible. Instead,
researchers in both the physical and social
sciences rely on concepts of statistical inference to
set appropriate error tolerances for interpreting
experimental data.

Two types of error must be avoided when
designing and evaluating a comparative study
(Fleiss, 1981). The first error, called Type I
error, occurs when the differences in responses
under examination are declared to be real, when in
fact there are no differences. For example, this
type of error could arise if a difference in
enlistment behavior were attributed to an
advertising policy when no such difference
existed. More specifically, this error would occur
if an observed decline in enlistments in a treatment
cell were attributed to the advertising policy in that
cell, when in fact the decline in the treatment cell
was no different from that in other treatment cells.
This kind of error is generally prevented by
simply setting the statistical test at a small level of
probability (alpha level) such as 0.10, 0.05, or
0.01. This kind of control is not entirely adequate
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since populations underlying the observed
responses will generally differ to some extent.
These differences can be substantially reduced by
careful population or market matching proce-
dures. This has been done in the cell design of
this test.

The second kind of statistical error, Type II,
occurs when the two responses under
examination are not declared significantly
different when in fact they are different. This
type of error would arise in the test if the same
effects of advertising on enlistments were
atributed to treatment cells when, in fact, the
advertising policies in these cells led to different
enlistment behavior. Such an error is less serious
when the responses differ by a small amount. It
becomes critical when the difference is large. The
researcher can control Type I error by specifying
what difference is of sufficient importance to be
detected, and what the desired probability is of
detecting it. This probability, denoted as one min-
us beta, is called the power of the statistical test.
Beta is the probability of failing to declare the
specified difference to be statistically important.

The sensitivity of the reported behavior and
attitudinal measures must be evaluated for pre-
determined alpha and beta values. Cohen (1977)
suggests that in the typical case, Type I error is
approximately four times as serious as Type II
error. Based on the experimental design of the
DoD Advertising Mix Test, the costs for Type I
and Type II errors can be roughly computed.

Type 1 error (declaring that a difference
between treatment conditions exists when there is
no real difference) would result in a maximum
annual cost of $53 million to the Department of
Defense.  This figure is derived from the
difference between the test cell with the highest
cost (Cell White with a total advertising budget of
$84 million) and the cell with the lowest cost (Cell

i
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Blue with a total advertising budget of $31

. million). Determining the maximum cost of a

Type II error (declaring that no difference
between treatment conditions exists when there is
a significant difference) requires developing the
cost of recapturing lost enlistment contracts. That
loss would be the result of choosing a cell with
less advertising than would be efficient and
effective.

These results imply that the cost of Type I and
Type 1I errors are about the same for the DoD
Adbvertising Mix Test. Both types of errors need
to be prevented at similar levels of statistical
assurance. This means a tighter constraint for
Type II errors. The sensitivity analyses used
various values for alpha and beta to obtain a
sensitivity range for each selected measure.

Sensitivity of Reported Behavior and
Attitudinal Measures

The sensitivity of reported recruiter contact,
reported conversations with parents, stated
enlistment intentions, and the interactive effect
between recruiter contact and parent conversations
was computed by using the pre-intervention
survey (1983 Youth Attitude Tracking Study)
responses as a base. This information was
compared to the results from the post-intervention
survey (YATS study done after the experiment) to
determine the statistical significance of the
changes in the measures. The sensitivity of each
measure differs by treatment cell and by sample
size. With the relative changes in baseline
responses known, the likelihood of those
differences can be assessed.

Prior to evaluating the sensitivity of the YATS
measures (in responding to changes in recruitment
advertising), several issues had to be considered.
The first concerns the effects of geographic and
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Figure 4.5
General Approach for Calculating the Sensitivity of
Evaluation Measures
STEP 1 STEP 2 STEP 3
{ Test for Geographic; o Test for Time i .
. differences differences Test for Single
Differences by Cell j—————e——ee—efpd  Trend between | Treatment Effects
(83 YATS) 83 & 84 YATS
| f Y 1 J 3

significant significant
differences differences

Adjust Adjust

Appropriate Appropriate
Cells Cells

sampling differences between the cells. For
example, one test cell may have a greater
proportion of its population exposed to recruiters
than another test cell. In another case, because of
differences in samples, the level of recruiter
contact may be 25 percent of respondents in one
sample while 26 percent in another sample. The
second issue to be considered, regarding
evaluating the sensitivity of the YATS measures,
concerns time trends. Different values for a
measure may be obtained within a market at
various points in time. For example, recruiter
contact in a cell may change from the 1983 to the
1984 YATS results. Consequently, differences in
the YATS measures were investigated to ensure
that any observed differences were actually attri-
butable to advertising policy differences. The
steps to accomplish this goal are represented in
Figure 4.5.
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Table 4.5 contains the pre-intervention (prior
to experiment) responses for the 1983 YATS by
test cell for each of the evaluation measures.
These results were positive in that, with the
exception of enlistment intentions which is mildly
significant for Cell Blue, none of the main effect
measures were significantly different across the
treatment cells. The interactive effect between
conversations with parents and recruiter contact
was significantly higher in Cell Blue (and
correspondingly lower in Cell Yellow) indicating
that the 1984 YATS responses required
adjustment when studying this interactive effect.

Sampling differences for demographic and co-
variate variables were evaluated by cross
tabulating responses across treatment cells for the
1983 YATS. With the exception of race, these
results revealed no major differences. Results for
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Table 4.5
Pre-Intervention Statistics for Evaluation Measures by Cell

POOLED
CELL Al CELLB CELLC CELLD ACROSS
- VARIABLE YELLOW BLUE GREEN RED CELLS

Positive Intentions 27.1% *23.1% 28.5% 29.1% 26.0%
Conversations with
Parents 26.5% 27.1% 31.5% 25.7% 27.4%
Recruiter Contact 43.5% 44.4% 46.0% 43.0% 44.1%
Interaction between
Conversations with *+16.3% *+18.7% 19.9% 16.6% 17.5%
Parents and Recruiter
Contact Effects
Sample Size 640 690 387 415

Source: 1983 YATS Weighted Responses

intentions.

the race variable indicate a higher proportion of
Caucasian respondents in Cell Green. Thus, the
1984 YATS population statistics for this variable

required adjustment for the demographic variable.

To establish the existence of a time trend,
detailed calculations of the response ranges were
made. These computations identify the 1984
YATS response level necessary in the control cell
(Cell Yellow) to infer statistically the existence of
an overall time trend for each measure (see Table
4.6). Positive intentions to enlist in the military
must change by 19 percent from its 1983 pre-
intervention (baseline) response (26.0 percent);
conversations with parents must change by 18
percent from its 1983 baseline response (27.4
percent); and recruiter contact must change by 13
percent from its 1983 baseline response (44.1
percent) for Type I and Type II error of 0.05.

-

A N W™ 2 W NS Y, Aw Xu A aR

* Significant difference from pooled value at 0.10 level
¢+ Significant difference from pooled value at 0.05 level

Reading the Table: In the pre-intervention YATS survey, 27.1% of Cell Yellow's respondents
had positive intentions. This compares to Cell Blue's 23.1% positive
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Table 4.6 presents the percent change required
to conclude that statistically significant treatment
differences exist for each of four different
variables. These changes concern the pre-
intervention 1983 YATS responses and their 1984
post-intervention levels. Various Type I and
Type II error probabilities are included. For
example, when alpha (Type I error tolerance)
equals 0.05 and the tolerance for Type I error is
the same as for Type II error, stated enlistment
intentions must either increase from the base of
0.26 ( i.e, 26.0 percent of respondents had
positive intentions of joining the military) to 0.32
or decrease to 0.20 - a change of 6.0 percentage
points. The 6.0 percentage-point increase or
decrease required is about 23 percent of the
original 26.0 percent response level observed in
1983.
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Percent Change in the 1983 Pre-Intervention ;‘,{'3: '
Measure Required for Statistical Significance ALY
between Advertising Treatments
oA
P SR
~ N
| Typel 0.1 005 001 Intervention G
Variable Typell 0.1 02 04 005 010 02 001 002 0.05 Responses o
Positive Intentions 19 7 13 23 21 18 28 21 25  260% E\-_;';
Y
Conversations with ,::‘_'::
Parents 18 15 12 21 19 17 27 25 24 27.4% e,
Recruiter Contact 13 11 9 15 14 12 19 18 17 44.1% v on
)
Interactions between NN
Conversation with ;:f Ry
Parents and Recruiter nost
Contact Effects 2 20 16 2 24 2 33 32 30 115% o
Rrdl,
~ i
i 23
3%
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N
v
e
SUMMARY AND-CONCLUSIONS Reported Behavior Measures S
e
-
: N
The set of evaluation measures selected to * Reported recruiter contact .
. . N
assess the short- and long-term contributions of * Reported conversations with parents BaA:
various advertising mixes toward the attainment SN
of the Services' enlistment requirements are as Attitudinal measures :-_:‘_Z-;',
follows: AR
! * Reported intentions to enlist in the military s
Observed Behavior Measures * Reported strength of intentions N N
N
e Quantity and quality of applicants by Each of these measures has been substantiated .-’.
Service by existing literature and additional testing. All e
e Quantity and quality of contracts by appear to be valid measures for purposes of e
Service evaluating the experiment according to the criteria A
o Conversion ratios of applicants into established. These measures have also been ;‘_}_"
contracts found sufficiently sensitive to varied advertising Nt
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mixes. This allows for policy recommendations o Adjustments to certain cells for some

based on statistical differences between the evaluation measures were made to allow

various treatment conditions. for correct inferences. For example, to

To evaluate correctly the data provided by examine the effects of advertising using

these measures the following adjustments and the interaction term between recruiter

actions were required: contact and parent conversations, Cells
Yellow and Blue were adjusted.
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» Adjustments for the variations in sample
composition within certain cells were e Type II error constraints must be
implemented. In particular, Cell Green stringently considered in evaluating test e
required adjustment for demographic results. o
differences (i.e., race).
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CHAPTER 5
ANALYTICAL APPROACH

RESEARCH PERSPECTIVE

This chapter reviews our approach to
analyzing the data from the DoD Advertising Mix
Test. As these data arrived, they were checked,
coded, colated and aggregated. Appendix D
provides a description of the data collected during
the test. Once assembled, validated and aggre-
gated into a data base, these data constituted a
comprehensive quantitative representation of the
performance of the recruiting system during the
period of the test (FY 1984).

Earlier chapters of this report have discussed
the motivation and need for the test, its objective,
criterion for evaluation and specific measures of
recruiting system performance - as well as its
actual field implementation.  This chapter
discusses the analytic approach and quantitative
techniques used to evaluate the experiment.
Specifically, this chapter reviews the data
clements, the level of aggregation, and the
mathematical representations or formulations
used. The next two sections of this chapter
discuss these issues for observed behavior
measures (enlistment contracts and applicants),
and reported behavior and attitude measures.

Two general observations are noted before
discussing these specific measures, however.
First, the overall assessment of the experiment
requires investigation across measures. Second,
all measures of recruiting performance declined
during the period of the test.

The need to look across measures arises
because the military manpower recruiting system

is large and complex. A large number of factors
affect it and, hence, affect any quantitative
representation of it. Managerially useful
advertising policy guidelines can be developed
given these system complexities by (1) using
multiple measures of recruiting system
performance; (2) placing more emphasis on
consistency among a variety of analyses; and
(3) focusing on determining the direction and
ranges of advertising expenditures, rather than on
developing precise and static decision rules for
advertising spending.

Second, the measures selected for evaluating
the enlistment process, both applicants and
contracts, substantially and consistently declined
from FY 1983 to FY 1984. Every measure of the
enlistment process observed during the period of
the experiment decreased substantially in the
matched subset of the control cell (Cell Yellow)
and in the control cell as a whole. Hence, where
no changes in  advertising were made, the
recruiting system was still less productive in the
experimental year than in the prior year. For
example, aggregate unemployment levels
decreased during this period and entry level
military pay did not keep pace with the increase in
civilian income levels. Both of these factors made
recruiting more difficult.

Table 5.1 provides the percent change in the
evaluation measures observed in the subset of the
control cell (Cell Yellow) between FY 1983 and
FY 1984. It also indicates the change in the
unemployment rate. The overall decline in these
measures during the period of the test has several
implications.
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‘ Table 8.1
: * )
Percent Change in Measures of the Enlistment Process :f'.* \
Control Cell 1983 to 1984 b
N,
Measure Percent Change N
: Total Enlistment Contracts D
. (DoD wide) -44 :;
: High School Graduate & Senior R
; Enlistment Contracts (DoD) -45 -ji:ﬁi‘,
AFQT I-IIA Enlistment Ne
Contracts HSDG (DoD)* -9.2 -
; ‘
Total First Applicants (DoD wide)** -19.8 }-.' 'f
o
High School Graduate & Senior gl
First Applicants (DoD) -20.6 el
ot
)
AFQT I-IIIA First Applicants vy
HSDG (DoD) - 245 ogse
R
Reported Recruiter Contact (DoD) - 16.1 -
N ),\. 3
(W
Reported Conversations with Parents "
about Enlisting in Military -18.8 N,
S
16 4Y
Unaided Mention of Joining Military -21.7 -
h‘ LR
e
Aided Likelihood of Joining Military -15.1 :;::‘.E,
Aided COlﬂJosite Likelihood of Serving e
in One or More Military Services -83 4
¥y
rotad
Overall Unemployment Rate - 19.6 f\
5
* AFQT I-IllA: individuals scoring at or above the 50th percentile on the Armed JOSAY
Forces Qualification Test. '::-:2
s A S
** Individuals taking the non-institutional Armed Services Vocational Aptitude o
Battery test sequence for the first time. ®
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Assessments of the effects of the level and mix of
advertising on the enlistment process were made
by comparing the performance of these measures
in each cell with its performance in the control
cell. In addition, the pervasive decline in these
measures clearly demonstrates a sharp movement
in the overall system.

The DoD Advertising Mix Test was designed
to evaluate recruiting advertising policy and was
not designed to explain fully all changes in the
recruiting system. The sharp change in system
performance during the year of the test required
more focus on identifying the advertising-related
changes in each measure of performance and
allowed less focus on systematically and statisti-
cally relating changes in one measure with
changes in others. As a result, the measures were
investigated in parallel rather than in sequence.
That is, independent analyses were performed on
the various measures at the same time rather than
developing a sequential analyses plan to test
results across measures in an a priori sequence.

OBSERVED BEHAVIOR

Because of the design of the experiment,
cross-sectional regression models were used to
test the following hypothesis: Various advertising
treatments produce differing responses which can
be measured by the number of contracts and
applicants (observed behavior). Each ADI in the
experiment was used as a single observation for
these cross-sectional regressions. All observa-
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variables are better suited to the experiment's four
cell design.

The cross-sectional models using all the ADIs
were supplemented by models based on ADIs
from pairs of test cells. These models test the
hypothesis that the cells in the given pair exhibit
different responses because of their respective
advertising treatments. Of particular importance
is the comparison of each test cell with the control
cell. These "pair-wise" analyses were performed
only with 1984 data and the changes from 1983 to
1984,

Formulation Issues

The models estimated for the DoD enlistment
contracts can be compared with several other
recent models that estimate enlistment supply for
various Services. These other models generally
have used contracts or accessions as dependent
variables. The following comparisons highlight
five key formulation issues.

Goals

Several recent models of enlistment supply,
including work by WARC with the Navy
Recruiting Command, have included goals.
Goals were not explicitly used in this test's
models for several reasons. First, data across
Services were not consistent. Indeed, the Air
Force apparently only established accession goals
during the period of the test whereas other
Services also established contract goals. Second,
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formulations? Thus, the effects of goals and
standards quickly lead to the identification of
alternative formulations. However, the complex-
ity of the recruiting system does not permit dis-
crimination among these different formulations.
Another reason for not using goals in the
models concerns the broad and general decline of
the recruiting system's performance during the
test period -- the overall Delayed Entry Program
(DEP) pool declined significantly during FY
1984. This factor most likely reduced the impact
of goals on measures such as contracts. While
goals would clearly bind against accessions in
some cases, their effect on contracts and
applicants is expected to have been reduced.
Another factor in eliminating the use of goals
concerns the argument that they would be
expected to have a progressively lower impact.
Whereas goals might be argued to have an effect
on contracts, their effect on intentions to join the
military is dubious at best. Finally, alternate
formulations concerning the impact of goals were
tested in several models. These efforts did not
materially alter the nature of the results.

Lags

Distributed lag formulations for variables such
as unemployment and advertising have been
widely used in military enlistment supply models.
These models, which use monthly data, greatly
increase the number of observations and the
associated degrees of freedom. Unfortunately,
the increase in observations is countered by their
serial correlation. Because of leads and lags in
the recruiting process, the number of contracts
signed in a given month is frequently serially
correlated with the number of signed contracts in
previous months. In addition, monthly models
must account for independent variables and
seasonality. This frequently renders the interpre-
tation of coefficients and findings difficult.
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The models employed in this study are
generally cross-sectional models using annual

~ data. Distributed lag formulations are not appro-

priate for such models since a time sequence is
not considered. However, most, if not all, lag
effects are picked up within a few months in the
distributed lag models reported in military
recruiting studies. Consequently, the impact of
various independent variables, including advertis-
ing, is reflected in the annual data. In addition,
different rate changes in unemployment have been
directly addressed in the annual change models.

Interaction Terms

Numerous interactions among variables are
possible and likely in the recruiting system. For
example, recruiting effort, unemployment and
advertising may be highly interactive in the
recruiting system. Not enough is known about
the recruiting system to identify, formulate,
specify and reliably estimate each possible
interaction as a separate term in a model.
Therefore, a model formulation that allows for
interaction among the variables has been
employed. The response variable is modeled as
the product of functions of the independent
variables. Such formulations have been exten-
sively employed in marketing modeling work.

Demand Constraints

It is generally believed that the Services
administratively control the input of less qualified
applicants but accept all the available but limited
supply of those better qualified applicants. For
reasons of trainability, performance and retention,
the Services prefer those applicants who are high
school graduates (or seniors who will graduate
prior to entry on active duty) and who also score
in the top half of the aptitude range on the Armed
Forces Qualification Test (AFQT).
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Many models of enlistment supply have been
formulated under the assumption that supply-
generating initiatives, such as recruiting and
advertising resources and bonuses, affect only the
input of the supply-limited group of better
qualified applicants. In practice, however, the
demand for the less qualified applicants is also
affected by changes in recruiting resources and by
the Services' efforts to meet their active duty
manning requirements.

The dynamics of the marketplace, coupled
with the Services' own manpower policies and
practices, can produce what appear to be counter-
intuitive results. That is, the input of less
qualified applicants can increase along with those
better qualified as more resources are injected into
the recruiting system. Short- and intermediate-
term factors such as training seat availability and
an end-strength shortfall, for instance, may
encourage the Services to relax temporarily their
administrative controls and allow a greater input
of the less qualified along with those better
qualified applicants.

If only the preferred group of better educated
and above average aptitude enlistment applicants
and contracts were included in the analysis, in our
judgment the field experiment would have been
incomplete, and possibly subject to invalid
results. The Services cannot in reality achieve a
global optimum that ensures at all times a perfect
balance between resource allocation initiatives,
force manning objectives and accession policies.
Thus, it would be unwise to assume in this experi-
ment that applicant and contract flows of the less
preferred (and at least partially demand con-
strained) should be ignored as irrelevant to the
criteria established for evaluating this field
experiment.
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Relative Military Pay

Recent models of enlistment supply have
incorporated the effect of relative military pay on
enlistments. These models were developed to
account for large changes in military pay and

benefits over time. Military pay does not,
however, vary greatly across markets during a
single year. Hence, most variation in relative
military pay depends on differences in civilian
incomes across markets. These differences are
highly correlated with differences in unemploy-
ment rates, degrees of urbanization and racial
composition across markets. The models used in
this study incorporated these variables and did
account for or absorb the relative income effects.
Models in which measures of civilian income

- have been explicitly included did not yield signifi-

cantly different results from those achieved in this
study.

The Model

Multiplicative models were developed for total
applicants, contracts and for the key segments of
each of these measures of observed behavior.
The multiplicative formulation, which has been
widely used in marketing, captures some
nonlinearity in response as well as possible
interactions among the independent variables.

In these models, XUNEMP, XURBAN,
XRACE and XRECR represent, in log form, per
capita or rate variables for unemployment,
urbanization, percent non-white and production
recruiter person-months, respectively.  The
variables DB, DC and DD are dummy variables
representing Cells Blue, Green and Red,
respectively. The impact of the control cell (Cell
Yellow) is absorbed into the constant. The
coefficients of these models are interpreted as
clasticities.
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Specifically, the multiplicative model takes the
form:

(Applicant Rate) = bo (Unemployment Rate)®
(Urbanization Index)b2 (Racial Composition
Index)»s (Recruiter person-months per
capita)bs ebsDB ebs DC eby DD eE

where by to by are coefficients to be estimated; "e"
represents the base of natural logarithms
(approximately 2.7183) and E is the error.
Because this formulation is multiplicative, the
effect of a change in any one term multiplies
through all other terms.

The effects of membership in Cell Blue are
captured by the coefficient bs. Thus, when a test
market belongs to Cell Blue, DB is set to 1, and
the net multiplicative effect on the applicant rate is
through the term eb. Conversely, when a test
market does not belong to Cell Blue, DB is zero;
hence, ebs DB becomes €0 which equals 1, and
multiplying the expression by 1 does not change
its value.

In the models, the applicant rate was
measured by total applicants per 1,000
population. In order to preserve a common unit
of analysis, the recruiter rate rather than the
absolute number of total recruiters was used. The
advantage of this approach is that the observations
are appropriately scaled and the error term E is
minimized. If absolute numbers were used
instead of rates, the measurement error would
have wide disparities because of small and large
markets (i.e., heteroskedasticity).

In log form, the multiplicative model appears

Thus, the model becomes linear and additive

. when expressed in natural logarithms. Note that

DB, DC and DD do not appear as logarithms
since they are expressed in the power of “¢" in the
multiplicative specification. The coefficents of the
logarithm terms, such as by, are interpreted as
elasticities, reflecting the percentage change in,
for example, an applicant rate in response to a one
percent change in recruiters per capita. Thus, the
multiplicative specification yields coefficients that
have meaningful interpretations as elasticities for

policymakers.

REPORTED BEHAVIOR AND ATTITU-
DINAL MEASURES

The YATS responses, which form the basis
for both the reported behavior and attitudinal
measures, were analyzed using rigorous statistical
tests. These tests were designed to identify the
specific instances where changes in advertising
were associated with significant changes in
reported behaviors and/or attitudes. Two
parametric tests, the difference of differences and
simultaneous tests of significance, and one
nonparametric test, sample rank ordering, were
used.

Difference of Differences (two-tailed "t"
test)

The observations comresponding to Cell
Yellow for 1983 and 1984 serve the necesssary
purpose of "control.” In Cell Yellow, the
advertising level and mix in 1984 were

as: deliberately maintained at their 1983 levels. The
log (Applicant Rate) changes (or difference) from 1983 to 1984 in each

= by + by XUNEMP) of the non-control cells can be compared to the

+ by XURBAN) changes in the control cell. The difference of

+ b3 (XRACE) differences from Cell Yellow (Control) to Cells

+ by (XRECR) Blue, Green and Red measures the changes that

+bsDB +bg DC+b; DD +E occurred between 1983 and 1984 with respect to
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the control cell. This is termed the "difference of
differences ' estimator.

The vanance of such an estimator is
computed, and a two-tailed student "t" test is
conducted to determine whether the "difference of
differences” estimator is significantly different
from zero. The level of significance was set at
0.10. The details of this procedure are described
in Appendix F.

There exists an alternate approach to
understanding this "difference of differences”
estimator of advertising effects. The change in
the measures between 1983 and 1984 for Cell
Yellow is interpreted as a time trend that may be
driven by any number of factors other than
changes in advertising budgets. The change in
other cells' measures between 1983 and 1984 is
interpreted as a sum of this time trend (estimated
by the change in Cell Yellow) and an advertising
effect. Therefore, as an example, the difference
between the change in Cell Blue and the change in
Cell Yellow (referred to as the "difference of
differences” estimator) measures the effect of
advertising in Cell Blue. This same line of
reasoning can be useéd with respect to all other cell
pairs.

Simultaneous Tests of Significance

An alternate test of significance is conducted
to determine whether the “difference of
differences” estimators for Cells Blue, Green and
Red are simultaneously equal to zero. This test
examines the hypothesis that all the 1983 and
1984 observations came from a homogeneous
population with identical advertsing effects in all
cells. The ability to 1=ject this hypothesis might
yield clues regarding which cells were signifi-
cantly different and by how much. The critical
0.10 significance level is obtained from the stu-
dentized range.
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Sample Rank Ordering

Three sample constructions are available and
are described in the next section. Determining the
extent to which the results are sensitive to the
choice of sample is important. To examine the
sensitivity of the changes in measures to the
sample construction, a nonparametric rank
ordering procedure was implemented. A sample
rank ordering of the percentage changes in
measures with respect to the 1983 levels was
made for each of the three sample constructions.

Criteria for Significance

Each of the reported behavior and attitudinal
measures was subjected to the parametric tests
and the sample rank ordering. Therefore, state-
ments in this report asserting that the effect of
advertising is "significant” for a certain question
are based on findings that met the criteria
established in these parametric tests and that are
consistent in the non-parametric ranking
procedure. '

ISSUES FOR CONSIDERATION
Surveys vs. Direct Observations

The measures based on YATS responses are
not observed. They represent reported behavior
or attitudes among a sample of the population of
interest. Measures derived from the YATS
responses are, therefore, ¢stimates of underlying
behavior and attitudes: Observed behavior is
more valid.

Change in 1984 Protocol

Changes in the YATS protocol between 1983
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construction of comparable samples. To reduce
sampling costs, the 1984 YATS sample included
some respondents whose phone numbers were
called in 1983. This resulted in possible duplicate

interviews. A second change in the study's
design involved the questions concerning the
respondents’ intentions to join the military
Reserves. In 1983, under the original format, the
sections on active duty and reserve duty were
separated. Some questions administered to the
"Reserve” sample were not administered to the
"active” sample and vice versa. In 1984, the
questions of interest were not only asked in the
same sequence but also asked of the entire sample
of respondents.

Sample Selection

Although YATS measures the responses of a
wide range of individuals, including males and
females, for the purposes of the test, the YATS
sample was narrowed to males aged 16 to 21
because they constitute the primary target audi-
ence for military recruiting. In 1983, the total
number of relevant cases was 4,415. To address
the changes in the 1984 protocol, three sub-
samples of the YATS data were considered:

Sample 3 was selected as a base for analysis

~ for 1984. Sample 3 contains the largest sample.

In addition, the questions on the reported
behavior and attitudinal measures of interest were
asked in the same order to both the "Reserve” and
"active” respondents in 1984. Finally, the bias
estimation and reduction techniques employed to
accommodate the reinterview respondents were
considered appropriate.

A caveat on surveys in general should be
given. Inaccuracies in either the sampling scheme
or in the answers given by respondents result in
measurement error. These inaccuracies are
amplified when the smaller sample is scaled up to
the national population.

Quality of Respondents

The quality of the respondents whose
observed behavior measures were analyzed can be
determined with precision (through their AFQT
group level). In the YATS study, the quality of
individual respondents can only be approximated
because no definitive standardized test results are
available from the survey data. Although the
aggregate samples could have been subdivided by
educational level, the benefits that could be
achieved by such subdivision might have been

Sample 1: New interviews only, without re- outweighed by the inaccuracies in respondents’
serve respondents and without self-classification. Therefore, analysis was based
respondents whose phone numbers on the aggregate sample and not on any other
were included in the 1983 sample proxy measure for quality.

(reinterviews) (2,547 cases).
Inclusion of Other Explanatory Factors

Sample 2: New interviews and "reinterviews,"
without reserve respondents (4,401 In additien to advertising, other factors would
cases). seem to influence attitudes and behavior with

regard to military enlistment. Factors such as

Sample 3: New interviews and "reinterviews,"” unemployment, size of the recruiter force or
with reserve respondents (5,057 urbanization could significantly affect the reported
cases). behavior and attitudes of the respondents. The
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DoD Advertising Mix Test was conducted with
only four cells--too few to estimate jointly the
effects of advertising and other influencing factors
on behavior and attitudes. Statistically, there are
insufficient degrees of freedom to include other
explanatory variables. If the analysis were
conducted at the ADI level, these explanatory
variables could be included. This would require
deleting those ADIs with unacceptably low
numbers of observations. Such an approach
would, however, raise the issue concerning the
definiion of an acceptable number of
observations. To avoid these conflicts, the
analysis was confined to the cell level in which
the effect of other explanatory variables on the
control cell could be incorporated into the
"difference of differences” estimator.

Choice of Questions

Several questions in the YATS aim to measure
attitudes about military service. The analysis is
confined to those questions devoted to measuring
the effect of advertising towards military service.
More specifically, the analysis considers those
proven by previous research to demonstrate a
direct and positive relationship to future enlist-
ment.

Weighting Procedure

A weighting procedure to adjust the YATS
survey responses to reflect national proportions
has been documented (R.E. Mason, "Estimation
Procedures in YATS,” RTI Technical Report,
December 16,1983). The weights are constructed
based on the sampling scheme. First, a procedure
called Mitofsky-Waksberg clustering technique is
used to identify telephone numbers. In this case,
clusters were determined by area codes and the
first three digits of the phone numbers.

Then, households within clusters are sampled.

~ Finally, eligible persons within a household are

sampled. The actual number of respondents is
multiplied by the established weight, which yields
a figure representing the total number of youth
(within the relevant age and gender categories) in
the United States.

We desired to conduct our analysis of the
YATS data based on numbers that reflect national
population proportions in each cell. Using this
weighting procedure to scale sample responses to
the national level preserves the average response.
(The average response is measured by the
proportion of cases which responded favorably to
a particular question.) Such scaling may,
however, substantially affect the variance of the
response measure. The national-level population
projections (derived using the YATS weights)
were scaled down so that the total number of
responses in all cells equaled the original sample
size in the cells (as defined in the DoD
Advertising Mix Test). The adjusted cell-level
sample reflecting national population proportions
was computed by first calculating the ratio of the
total original (i.e., unweighted) sample size to the
total weighted sample size across all cells, and
then the total weighted total for each cell was
multiplied by this ratio to obtain the adjusted cell-

level sample.

SUMMARY

This chapter described several analytical
approaches and quantitative techniques used to
evaluate the data collected from the field
experiment. The methods chosen resulted from
several factors, including the truncated design of
the experiment (i.c., a partial instead of a full
factorial design), the kinds of variables developed
from the data collected (such as ratio and
categorical), and the efforts to cross-validate the
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5 findings using one approach with that of another. regression techniques using ADIs as the geo- :__" ‘

To evaluate advertising's effect (if any) on  graphic unit of analysis. R
those measures representing observed enlistment To evaluate advertising's effect on measures N
behavior, a multiplicative log formulation of a representing reported behavior and attitudes :
v model was constructed. The coefficients fitted to toward military service, a series of parametric and o
o the model were derived from cross-sectional non-parametric statistical tests were undertaken. Gy
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CHAPTER 6
RESULTS

Previous chapters have described the study
design, the analytical approach and the measures
used to evaluate advertising effectiveness. The
first section of this chapter summarizes the results
of the DoD Advertising Mix Test and its
implications. The subsequent sections provide
the findings with respect to the three measures of
observed behavior, reported behavior and
attitudinal responses, respectively, (described in
Chapter 4). Additional interpretations of these
results are discussed in Chapter 7.

SUMMARY OF RESULTS AND
IMPLICATIONS

TEST CELL DESIGN

[Media Budget | Yellow | Green | Blue | Red

(Millions of $) | (Control)
Servi 68 68 15 15

ice-specific

Joint 16 4 16 40

«  Cell Blue performed better than or at least as
well as the other cells. This result is
consistent for all three measures.

» Recruitment performance during the test year
in Cell Blue (which had the lowest total
advertising expenditure) was not adversely
affected. In fact, the evidence suggests that
recruiting system performance actually
increased at Cell Blue's level and mix of
advertising expenditures.

One direct implication from these results is the
implementation of Cell Blue's budget levels on a
national basis. The budget would need to be
adjusted for inflation in media costs and could be
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tested for one year. Tracking and evaluating
market responses to this advertising mix and
spending level would be recommended. In
addition, alternative spending levels should be
maintained in some markets. Longer-term
(beyond one year) effects of Cell Blue's budget
levels are not known.

Alternate implications, based on further
analysis and interpretation of the observed
behavior results, are reviewed in Chapter 7.

RESULTS

Three measures were used to evaluate adver-
tising effectiveness: observed behavior; reported
behavior; and attitudes. Having validated these
measures and identified their sources (Chapter 4),
we shall now review how various levels of adver-
tising expenditures affected these three measures.

Impact of Advertising Treatment on
Observed Measures of Behavior

Three measures of observed behavior were
used in the analysis:

* Number of applicants taking the enlistment
test

e Number of contracts signed

» Applicant-to-contract conversion ratio, i.e.,
the number of applications required per con-
tract. Advertising may increase applicants
without a corresponding increase in contracts,
leading to inefficiency. Conversely, advertis-
ing may increase the yield of a given applicant
pool, thus enhancing system efficiency.
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Each of these measures was analyzed at two ¢ Cell Green never did better than the control
levels: and often performed worse at a high level of
significance.

e Total DoD level: Does the number of
enlistment contracts for all Services change o For the high school graduate and senior

> from one cell to another? segment, Cell Blue did better than the control.
" In contrast, Cell Green provided worse results
! o Individual Service share level: For example, than the control for both applicants and
N does the Army's share of total applicants contracts.
b change from one cell to another?
& The hypothesis that advertising treatment can
i The following key segments of male, non- create significant differences in Service share of
" prior service (NPS) applicants or enlistees were observed behavior measures has little support.
:: also analyzed: More specifically, the total level of DoD
! advertising treatment budget or its mix between
0 » High school graduates and seniors Service-specific and Joint does not, generally,
= ¢ Non-high school graduates or seniors affect individual Service shares of contracts or
b « High school graduates or seniors who were applicants (given that individual Service shares of
0 also AFQT Category I-IIIA the Service-specific budget components are
™ « High school graduates or seniors who are also ~ maintained). An exception to this observation is
" AFQT Category I-1II found for the Marine Corps share of high school
] applicants (see Table 6.4).
f" Overview of Results from Observed
\ Behavior Measures DOD Level Analysis
Y The analysis supports the hypothesis that the
! advertising treatments produced significant Data Pooled Across Cells (Table 6.1)
" differences in the observed behavior measures
W (applicants and contracts). In particular: Applicants. The model for total applicants is
' specified in Chapter S.
) ¢ Cell Blue generally did better, never worse, With the exception of the non-high school
' than the control (Cell Yellow) at a high level group, the models for applicants have generally
: of statistical significance. good explanatory power. The non-advertising
3
"
"
N TEST CELL DESIGN
Media Budget | Yellow | Green | Blue Red
. Millions of $)| (Control)
I Service-specific 68 68 15 15
) Joint 16 4 16 40
X
Y
4 49
)
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] Table 6.1 <4
:
: Regression CoefTicients (Elasticities) Reflecting the Relative Contribution :f-jp-
X of the Regression Variables to the Observed Measures of Behavior ;j:;; ‘
DoD Seniors and High School Diploma Graduates -
- e
: e
’ Independent Applicant Contract Conversion RN
! Variable Rate Rate Rate ol
; CONSTANT 30 -03 33 o
XRECR 1%+ 68%* - 07+ n
) 'f_.-:‘_.
XUNEMP 2= 27** 05 LOAN
; XRACE 06+ 02 04%s e
¥ '-'F%"
XURBAN 01%+ 01* 00 :_‘::_‘E
\-’\"
DB (Blue) 1% 09 02 MY
DC (Green) -.10* -09 -01 2
DD (Red) -02 -003 | -017 3\ ‘
£
R2 S5ens 574 23 .
~ %23
. e PO '('\J'N
* .t Statistic significant at 0.10 level. ::\‘{
** . tSuatistic significant at 0.05 level. iy
s+ _ F Statistic significant at 0,01 level. NN
N = 72 observations paht
; XRECR denotes the natural logarithm of the recruiter person-months per 1,000 ijf:--
! population in the ADI g
¥ S l':.
XUNEMP  denotes the natural logarithm of the unemployment rate in the ADI ::A
XRACE denotes the natural logarithm of the racial composition index for the ADI o -'
| XURBAN  denotes the natural logarithm of the urbanization index for the ADI \»
; DB, DC and DD are dummy variables that are set 10 1 if the ADI belongs to Cell Blue, Green }“‘\;:fm
or Red, respectively, and zero otherwise. WA
o
Reading the Table: If unemployment increases b% 100%, then applicants will increase by ;-:' '
32%, contracts will grow by 27% and the conversion of applicants to -.:t
contracts (number of applicants per contract) will go up by 5%. g
~ d
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variables have the expected signs, and recruiters system caused by advertising treatments. Overall, ‘"'-.
display highly significant elasticities for total the same or greater numbers of applicants were 3 4‘3*’
applicants and high schoolers of both aptitude  required to generate an enlistment contract. I\,‘,.':"'
group segments. ez
The dummy variable for Cell Blue is The models estimated are of the form: 5‘_;
significantly higher than control for total :::-_ﬁ j
applicants (at the 0.05 level) and also for high log (Conversion Rate)= by + b; (XRECR) ﬁ ‘
schoolers. It is higher than control for the other + by (XUNEMP) o' &'
segments but at lower levels of statistical + by (XRACE) Db
significance. Cell Green is lower than control (at + by (XURBAN) _ii'-"’-fx'.
the 0.10 level) for high schoolers, and AFQT +bs DB + bg DC 3oy
category ITIB and higher. +b;DD+E _‘\
Contracts. The model is defined as: The models have low R2 values, indicating “2::;
that there is not much variation in these ratio data e,

log (Contract Rate) = by + by (XRECR) that is explainable by the independent variables. ;{;

+ b, (XUNEMP) The only cell effect worth noting is the strongly B

+ by (XRACE) positive impact of Cell Green for non-high school PRy

+by DB +bs DC graduates. In other words, the advertising N

+bgDD +E treatment for Cell Green brings in a significantly T
higher number of applicants per contract among R

]
.

Again, Cell Blue does significantly better than
control for total contracts (at the 0.10 level). Cell
Green does significantly worse in three out of five
models (see Table 6.13). The models for con-
tracts, as for applicants, are generally satisfactory,
except for non-high school graduates. The poorer
fit for this group is probably because of

the non-high school group.

Conclusions. Overall, an examination of the
annual cross-sectional regression models for
applicants, contracts and conversion ratios,
reveals that Cell Blue has done better than or as
well as control in all cases.

In contrast, Cell
constraints imposed by the Services concerning

this category of potential enlistees.

Green performed worse than or as well as
control. This is particularly noteworthy for the
high school segment. Additional tables for each
candidate category are presented at the end of this
chapter (Tables 6.12 to 6.14).

7

o

&

{
5

Conversion Rates. The models provide no

evidence of increased efficiency of the recruiting

AN
PN
»

TEST CELL DESIGN i
Media Budget | Yellow | Green Blue Red N
(Millions of $)| (Control) :.-Z&
Service-specific 68 68 15 15 o ®
Joint 16 4 16 40 T
S
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Table 6.2 S

.\_’_ﬁ:

Regression Coefficients (Elasticities) Reflecting Changes in :3.::-.‘

Observed Behavior Measures N

DoD Seniors and High School Diploma Graduates R

] Paired Cell Yellow to Cell Blue O

Independent Applicant Contract Conversion tgs A
Variable Rate Rate Rate ¢

CONSTANT S4 38 14 o

; XRECR 69 80%* -11 7
; XUNEMP 28+ 234+ 06 Son!

N XRACE 04 00 4%+ 3
) XURBAN 09 01 08 iay
' DB (Blue) 12+ 09 03 o
] — '-"~

’ R2 AG¥** Q¥ ** 20 \;

' L%
* . tSuatistic significant at 0.10 level. Lt

** -t Suatistic significant at 0.05 level. 5 5

! **» _ [ Statistic significant at 0.01 level.

) N =43 observations o
' i
- Cross-Sectional Analyses with Cell Pair Data. segments and their respective conversion ratios. e

, The cross-sectional models using all the ADIs In these models, only one dummy variable was oy

‘ have been supplemented by models based on used to capture the difference in the response of :E,‘; 1

p ADIs from pairs of test cells. These models test the cell pairs being examined. The cell pair of ::’.: ‘

; the hypothesis that the cells in the pair exhibit greatest interest is Cell Yellow-Cell Blue. The NG

different responses because of their respective elasticities estimated for seniors and high school ey
advertising treatments. Of particular importance diploma graduates (HSDG) are displayed in Table :I:-;I:

is the comparison of each test cell with the control 6.2 for applicants, contracts and conversion T

y cell. These "pair-wise" analyses have been per- ratios, respectively. Additional tables for other :'.;:Z:

: formed using 1984 data alone and using changes candidate categories are in Tables 6.15 to 6.17 at " ol
R from 1983 to 1984. the end of this chapter. Models were, of course, i

y For each data set, multiplicative models were developed for the other cell pairs as well. ’.;-;;:

j developed for the various applicants and contracts --_.‘;I A
| ~d
; TEST CELL DESIGN o

Z [Media Budget [ Yellow | Green | Blue | Red N

; | (Millions of $)| (Control) s

: Service-specific 68 68 15 15 -'-‘:
Joint 16 4 16 40 I

. ,\:,
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Applicants. For applicants, the models are good
except for non-high school graduates. The form
of the models estimated is:

log (Applicant Rate) = by + b; (XRECR)
+ b, (XUNEMP)
+ b3 (XRACE)
+ by (XURBAN)
+bsDB +E

The dummy variable DB (Cell Blue) is
significantly different from zero, with strong
effects for total applicants, high school graduates
and seniors, and high quality (AFQT I-IIA) high
school graduate rates.

Contracts and Conversion Rates. The results for
contracts are similar, with strong treatment effects
displayed for the key segments of high school
graduates and seniors, and high quality HSDGs.
Models for conversion ratios are again poor, with
no significant treatment effect. The models
estimated are:

log (Contract Rate) =byg + b; (XRECR)
+ by (XUNEMP)
+ b3 (XRACE)
+ by (XURBAN)
+bsDB +E

log (Conversion Rate) = by + b; (XRECR)
+ by (XUNEMP)
+ b3 (XRACE)
+ bg (XURBAN)
+ bs DB +E

NN EN N ‘3 N RWUF AT U AN UV Y RNy NI TN Y F y wuw v

If instead of a dummy variable, the actual per

~ capita expenditure for Service-specific advertising

in each of the ADIs in Cell Yellow and Cell Blue
were used (with Joint being relatively constant),
we would expect, and did find, a negative
elasticity for these variables. Statistically signifi-
cant negative elasticities were recorded specifi-
cally for the high school segment with regard to
both applicants and contracts.

Changes in Applicant Rates. A final set of
models was developed, again on cell pairs, where
the variables were defined to be changes between
1983 and 1984. Since racial composition and
urbanization are not expect=d to change signifi-
cantly in the period of a year, these variables were
dropped, and a multiplicative model was devel-
oped relating changes in the observed behavior
measure to changes in recruiter effort, unemploy-
ment and to a dummy variable (representing the
difference in treatment effects between the cell
pairs). The models for the pair Cell Yellow-Cell
Blue are shown in Table 6.3 for applicants.

The modeis are all very poor with low R2
values. This is to be expected in cross-sectional
change models. However, the dummy variable
DB (Cell Blue) is positive and significant for total
applicants, for high school graduates and for high
quality I-ITIA high school graduates. The find-
ings are similar for contracts and conversion
ratios.

Conclusions. As indicated in the analysis for data
pooled across cells, the models indicate that Cell
Blue has done better than or as well as control.

TEST CELL DESIGN

Media Budget | Yellow

Green | Blue Red

(Millions of $)| (Control)
68

Service-specific

68 15 15

Joint 16

4 16 40
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Table 6.3

Regression Coefficients (Elasticities) Reflecting Changes
in DoD Applicant Rates by Category

Independent Total HSDG+ LIIOA
Variable Applicants Seniors HSDG

5

v
)

a

CONSTANT -01%* -.01%* 00

XRECR 19 01 26 . 01
XUNEMP -03 -.05 -07 . .00
DB (Blue) 03+ 002¢ 002+ . .00

r re
f"",:""

l."

N

e
s B s

)y

a4

LR

R2 01 02 .00 .00 -.06

Note: Coefficients (Elasticities) were derived from changes in applicant rates between FY 1983 and 1984 for pairs
of markets (ADI's) within Cells Yellow (Control) and Blue.

* . tStatistic significant at 0.10 level.
** . tStatistic significant at 0.05 level.

N = 43 observations

Summary of DoD Level Results. The analysis e For the high school and senior segment, Cell
supports the hypothesis in that advertising Blue out performed the control for both
treatment created significant differences in the applicants and contracts. In contrast, Cell
observed behavior measures (applicants and Green did worse than the control for those
contracts). Of particular importance are the same measures.
following findings:
Service Share Analysis
¢ Cell Blue performed at least as well as the The results discussed so far have examined
control cell (Cell Yellow). It usually did the effect of advertising on applicants, contracts
better at a high level of statistical significance. and conversion ratios at the aggregate DoD level.
Next to be investigated is the degree to which
The performance of Cell Green was often advertising treatments affected each Service
worse at a high level of significance than the individually. The aim is to determine the degree
control. It never did better than Cell Yellow. to which advertising treatments can shift the

TEST CELL DESIGN

Media Budget | Yellow | Green | Blue

(Millions of $)]| (Control)
Service-specific 68 68 15

Joint 16 4 16
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Table 6.4

Regression Coefficients (Elasticities) Reflecting
Changes in Service Share of Applicants

Seniors and High School Diploma Graduates

Independent
Variable Army Navy Air Force Marine Corps
CONSTANT -.64%* -1.67** -.66 -3.38**
SREC 007 -.009 A1 -11
XUNEMP .08* -.09 .06 -.06
XRACE -.007 02 -.003 .003
XURBAN -.003 01** .0006 .009
DB (Blue) 01 -02 .05 21*
DC (Green) -.06 -.06 .09 .05
DD (Red) -.02 -.008 .06 -.03
R2 .05 .06 -.01 -.01
* .t Statistic significant at 0.10 level.
** . tSiatistic significant at 0.05 level.
s** . F statistic significant at 0.01 level.
N = 72 observations

outcome from Service to Service. The Army has
the bulk of the Service-specific advertising budget
and the highest share of applicants and contracts.
As a result, the impact of advertising changes on
this group bears special attention.

Cross-Sectional Pooled Data: Model 1. A series
of cross-sectional models was developed for the
observed behavior response measures (applicants,
contracts) and their key segments. The share of
an individual Service of the total DoD response
was the dependent variable.  Independent
variables were the natural logarithm of Services'

share of recruiter person-months in each market
over the period (this new variable is denoted by
SREC), exogenous market variables (unemploy-
ment, percent non-whites, percent urbanization)
and treatment dummy variables. Again multi-
plicative models were developed to accommodate
non-linearitiecs and possible interactions. The
explicit model specification is:

log (Service applicants/Total applicants)
= by + b; (XUNEMP) + by (XURBAN)
+ b3 (XRACE) + by (SREC) + bs DB
+bgDC + b, DD +E

TEST CELL DESIGN

Media Budget | Yellow | Green | Blue Red

(Millions of $)] (Control)

Service-specific 68 68 15 15

Joint 16 4 16 40
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Table 6.5

Regression Coefficients (Elasticities)
Reflecting Service Changes in Share of Applicants

Seniors and High School Diploma Graduates

-

P

Paired Cell Yellow to Blue
Independent
Variable Army Navy Air Force Marine Corps
CONSTANT -.36* -1.66** -.89 -341*
XUNEMP 07 -.05 -07 -23
XURBAN -.008 02++ -.003 .02
XRACE 02 -03 -.01 .03
SREC 35+ 02 15 -13
DB (Blue) 30 .01 05 -.24*%
R2 .05 .06 -.01 -.01
* .t Statistic significant at 0.10 level.
** . tSutistic significant at 0.05 level.
N = 43 observations

Similar to the total DoD level analysis, these
share models were estimated for all observations
pooled together and for data sets restricted to pairs
of test cells. Table 6.4 presents the results, for
HSDGs and seniors, of these models for each
Service using the pooled data (see Tables 6.18 to
6.21 for details on other applicant categories). On
the whole, the models fit quite poorly. This
indicates that the shares of applicants among the
Services may depend on other factors. Only in
the Marine Corps did an advertising treatment
variable (DB, DC or DD) show any impact on
Service shares of applicants. The most note-
worthy effects are observed in Cell Green where
the Army achieved a higher share of AFQT I-IIIA

HSDGs, whereas the Navy and Air Force
experienced changing shares of lower quality
applicants.

Adventising had no significant effect on Cell
Red's share of applicants. The only significant
effect noticed was with Cell Blue's reduced share
of high school applicants to the Marines. Recall
that increased high school applications were
achieved across all Services combined in Cell
Blue. As a consequence, the Marine Corps was
receiving a smaller slice of a larger pie. Cell Blue
had a favorable impact on the Army share of
applicants and a positive impact on total DoD
applicants.

TEST CELL DESIGN

Media Budget | Yellow | Green | Blue | Red
(Millions of $)| (Control)
Service-specific 68 68 15 15
Joint 16 4 16 40
56
A e e T 0 L T T e T
‘\“.;"...".'d"‘\"w"’-,:-. . :-.}.:, A -.-_ TSN N e e .:. . . :

)

O T
LI TS
<Lt

-

o,
L te



N W B 3w P P N
.-u.-;.'f.w.\)_’,’f.-‘.h_ar-e
Al n LSOt

Model 2 - Cell Pair Data. Table 6.5 presents the
results of the models for seniors and HSDGs (see
Tables 6.22 to 6.25 for other applicant categories)
developed on the restructured data set of Cell
Yellow and Cell Blue.

The explicit form of the model for the Army is:

log (Army applicants/Total applicants)
= bg + by XUNEMP)
+ by (XURBAN)
+ b3 XRACE)
+ b4 (SREC)
+bsDB +E

Under this formulation, model fit improves
somewhat for the Army, but not for the other
Services.  Again, however, the advertising
treatment effects are quite limited. No influences
of advertising treatment is observed for Army,
Navy or Air Force shares of applicants of any
type (between Cell Yellow and Cell Blue).
Marine Corps shares of several subcategories of
applicants (high school graduates and seniors,
high school AFQT Category IIIB and above)
decline at the 0.10 level of significance.

Summary of Service Share Analysis. On the
whole, the analyses demonstrate that the adver-
tising treatments had little or no effect on Service
shares of applicants. None of the models
developed provided good fits to the data. Since
Cell Blue generally had a positive impact on total

DoD applicants, and no negative influence on

. Army shares, this implies that Cell Blue had a

favorable or neutral impact on Army applicants.

Individual Service proportions of the overall
budget for Service-specific treatment advertising
were kept constant across treatment conditions.
This allowed an investigation of the effect of the
level of DoD advertising expenditures and of the
mix between Service-specific and Joint adver-
tising on individual Service "market shares."
This was done in a manner analogous to the
analysis of these effects on the DoD level of
response.

Since Service shares must sum to 100, the
models estimated for each Service are clearly not
independent. However, models, similar to the
one used for the Army, have been estimated for
each of the Services. The model coefficients
(e.g., the elasticity of recruiter effort) are not
independent estimates across Services and,
strictly speaking, are not comparable.

Many of these problems inherent to a share
formulation are removed if applicant rates or
contract rates are used as dependent variables (in a
way similar to that used in the total DoD level
models). However, these rate models are much
harder to formulate and interpret than are the share
models. Indeed, the competitive, cooperative and
interactive factors of one Service impacting the
performance of another Service must be included.
Therefore, share models are presented here.
Results obtained with the rate models are
qualitatively similar.

TEST CELL DESIGN

Media Budget
(Millions of $)

Yellow

" Green
(Control)

Blue

Service-specific 68

68 15

Joint 16

4 16
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Table 6.6
Percent Change in Reported Behavior Measures
Active and Reserve Respondents 1983-1984
Cell Yellow Cell Blue Cell Green Cell Red
(Control)
Reported Conversations -32.0 ) -31.1 G2 -33.5 =) -25.3 G2
with Parents
Reported Recruiter -16.1 &2 249 -15.4 B8 -139
Contact (DoD)

O Significantly different from control (yellow).

[J Significantly different over time.

The Impact of Advertising Treatment on
Reported Measures of Behavior

The previous section detailed the results of the
DoD Adpvertising Mix Test on observed enlistment
behavior (applicants, contracts). This section
analyzes the effects of the test upon the proportion
of respondents reporting contact with a military
recruiter and the proportion of respondents who
report having discussions with their parents about
the possibility of serving in the military.

Overview of Results for the Reported
Behavior Measures

Both reported recruiter contact and reported
conversations with parents about enlistment
decreased in all cells in the Fall 1984 (post

* Significant at 0.10 level.
** Significant at 0.05 level.

experiment) wave of YATS compared to the Fall
1983 (pre-experiment) wave. For reported
conversations with parents, the decreases in Cells
Green, Red and Blue were not significantly
different than the decrease in control Cell Yellow
(Table 6.6). Hence, advertising treatment did not
affect the reported level of conversations with
parents about enlistment.

In regard to reported recruiter contact, for all
Services combined, the decrease in Cell Blue was
significantly less than the decreases in control Cell
Yellow at the 0.10 level. The decreases in Cells
Green and Red were not significantly different
than the control decrease. Cell Blue performed
better than both the control and the other cells for
reported levels of recruiter contact, for all
Services combined.

TEST CELL DESIGN

Media Budget | Yellow | Green | Blue | Red
(Millions of $) | (Control)

Service-specific 68 68 15 15
Joint 16 4 16 40
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At the individual Service level of analysis, the
effects of advertising treatment on reported
recruiter contact was also observed. Service
shares of reported recruiter contact were defined
as the proportion of individuals reporting recruiter
contact with any Service. Since an individual can
report contact with recruiters from more than one
Service, these shares are not constrained to add to
100. In the control cell, these shares did not
change significantly between 1983 and 1984.

A look at the results depicted in Table 6.8
indicates that the advertising treatment did not
change the Army's share of recruiter contact.
However, the other Services experienced
significant changes with regard to their share of
recruiter contacts:

e A decrease for the Air Force in Cells Red,
Green and Blue compared with control

* An increase for the Marine Corps in Cells
Green and Red compared with control

* Adecrease for the Navy in Cell Red compared
with control

Detailed Findings: Conversations with
Parents

Referring to Table 6.6, though the differences
in reported conversations with parents are signifi-
cant over time, no cell shows a statistically
significant difference from the control difference.
As the results indicate, advertising treatment had
no effect on the reported level of conversations
with parents about enlistment.

Detailed Findings: Conversations with

. Recruiters

With respect to reported conversations with
recruiters, the effect of advertising, when
measured by the difference of differences
estimator (a pairwise parametric comparison
discussed in Chapter 5), was significant for Cell
Blue as shown in Table 6.6. The studentized
range test (a simultaneous test of differences,
discussed in Chapter 5) also suggests that Cell
Blue generated significantly more conversations
with recruiters.

Table 6.7 shows that Cell Blue also
consistently had the highest rank ordering of
changes relative to control Cell Yellow. Cell Blue
produced more reported conversations with
military recruiters, even though it had fewer
recruiters per capita than the other three cells.

Service-Specific Findings:Conversations
with Recruiters (Reported Recruiter
Contact)

The results are as follows (see Table 6.8):

As shown in the first row on Table 6.8, Cell
Blue experienced a decline in conversations
with recruiters much less severe than the
control cell. Unlike the other test cells, this
difference is also statistically significant. This
finding does serve to corroborate the findings
depicted in Table 6.7.

TEST CELL DESIGN

Media Budget | Yellow
(Millions of $)| (Control)

Green Blue Red

Service-specific 68

68 15 15

Joint 16

4 16 40
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Table 6.7 . "; l
h )
Rank Order of Percent Changes in Recruiter Contact %
/)
Cell Yellow Cell Blue Cell Green Cell Red
-
New Interviews 4 1 3 2 ::'.’ N
r
Active Interviews 273 1 4 23 :\ ‘
'
Active and Reserves 4 1 3 2 =
Interviews _ 3
Note: 4 is equal to the largest decrease. :-2::::'
1 is equal to the smallest decrease. o
ROl
+  Amny share of conversations with recruiters: ~ *  Navy share of conversations with recruiters: e
As examined through the difference of differ- Cell Red had an advertising effect, measured oy x
ences "t" test, no cell had an advertising effect by the difference of differences estimator, that f«"" W
significantly different from zero. The effect was significantly different from zero. This is ¢ldd
of advertising on the Army's share of conver- also corroborated by the studentized range ‘~'J
sations with recruiters was statistically test. Cell Red experienced a significant drop e
insignificant. -ff_‘
&
Table 6.8 .
Percent Change in Reported Recruiter Contact ‘E"
Between 1983 and 1984 i
BV
~OnY
YATS Measure Cell Yellow Cell Blue Cell Green Cell Red e
R
Reporied Recruiter 16155 749 -15.4C4 -13.9 =
Contact (DoD) e
ln
Air Force Share +18.8 -7.1E] -8.5 = -15.4E Ny
Army Share -5.6 -39 -14.7 +1.7 |
Marine Share -7.4 4.8 +12.lE +23.8 1
Navy Share +23.8 +123 +19.6 -14.8 (=]
O Significantly different from control (yellow). * Significant at 0.10 level.
] Significantly different over time. ** Significant at 0.05 level.
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in the Navy's share of conversations with
recruiters when compared to all cells
(including Control Cell Yellow). Other cells
were not significantly affected by the
advertising.

. ALF ! ¢ v . i
recruiters: The effect of advertising on the Air
Force's share of conversations with recruiters
was statistically significant in all treatment
(not control) cells through the studentized
range test. All advertising treatments led to a
decreased share of reported conversations
with Air Force recruiters.

« Marine Corps share of conversations with
recruiters: Cells Green and Red had an adver-
tising effect that was significantly different
from zero as suggested by the difference of
differences and the studentized range tests.
They both reported an increased share of
reported conversations with recruiters.

The Impact of Advertising Treatment on
Reported Attitudinal Measures

This section details the results of the DoD
Advertising Mix Test on reported attitudinal
measures, as derived from the Youth Attitude
Tracking Study (YATS). Attitudinal measures
reflect the stated aided mention and degree of
certainty that respondents have about possible
military enlistment. These measures are: unaided
mention of joining the military, likelihood of

joining the military, and composite likelihood of
joining the military. A detailed analysis of these
measures was provided in Chapter 4.

Overview of Results for the Reported
Attitudinal Measures

The analysis does pot support the hypothesis
that advertising treatments produced a significant
difference in attitude toward the military or
individual Services. When results are compared
across the three attitudinal measures, inconsistent
and internally contradictory findings emerge.
This implies that the effect of advertising on
attitudes is indeterminate.

As with the other measures investigated, all
three attitudinal measures declined in all cells in
the Fall 1984 (post experiment) wave of YATS

compared to the Fall 1983 (pre-experiment) wave.

There were significant differences between the
decrease in a treatment cell and the decrease in
control Cell Yellow for two of the three attitudinal
measures. However, no treatment cell exhibited a
consistent decrease across the three attitudinal
measures compared to control Cell Yellow. For
example, a cell which decreased significantly on
one measure (e.g., unaided mention of joining the
military) did not decrease significantly and often
increased for the other two measures when
compared to control. Moreover, the non-
parametric rank orderings of percent change in
these attitudinal measures were not consistent
with respect to either measures or samples. For
one attitudinal measure, Cell Red may have
experienced the largest decline of all ceils while

TEST CELL DESIGN

Media Budget | Yellow | Green | Blue Red
(Millions of $)| (Control)

Service-specific 68 68 15 15
Joint 16 4 16 40
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for another measure it may have suffered the least
when compared to the other cells (including
control). In summary, the attitudinal measures
did differ significantly with respect to advertising
treatment. The differences observed, however,
were not consistent across measures or samples.

Defining a relationship between advertising
treatment and attitudes toward the military
depends upon identifying which, if any, of the
measures used are reliable, independent measures
of enlistment intentions and subsequent enlistment
behavior. Since such identification is not
currently available, the conclusion is that the
effect of advertising treatment on attitudes toward
the military is indeterminate.

Detailed Findings:
Joining the Military

Table 6.9 presents the percent change in this
and the other two attitudinal measures. The
change is defined as the difference in proportions
of positive responses between 1983 and 1984
divided by the proportion of positive responses in
1983. Table 6.10 presents the rank ordering of
percent changes across the three samples
investigated. The difference of differences
estimator reveals that Cell Blue has an advertising
effect that is significantly different from zero, and
is negative when compared with control. The
studentized range test also points to the same
conclusion. Cell Blue consistently had the lowest
rank ordering of changes relative to the control
cell across all three samples. This indicates that
the conclusions are consistent across different
definitions of samples.

Unaided Mention of

 Detailed Findings: Unaided and Aided

Mention of Joining the Military

The difference of differences over time in
Cells Blue, Green and Red are significantly
different from zero. The studentized range test
also shows that the advertising effects in the test
cells are simultaneously different from zero. The
sample rank ordering shows consistency for Cells
Blue and Green, with identical ranks for samples
2 and 3. The rank ordering for all cells is
identical for samples 2 and 3. Although the effect
of advertising on the likelihood of joining the
military was not statistically significant, it is
notable that Cell Blue consistently had the highest
rank ordering of changes relative to Cell Yellow
across all three samples. This means that Cell
Blue did the best among other cells across
different sampling schemes on this measure.

Detailed Findings:
of Joining the Military
This measure was derived from the question:
"How likely is it that you will be serving on active
duty in the (Service)?" The difference of
differences estimator of composite likelihood of
joining the military was statistically significant in
Cell Red by the criterion of the two-tailed "t" test.
Cell Red performed worse than the control cell
and consistently had the lowest rank ordering
across all cells. Such differences in other cells
were not significant. However, the studentized

Composite Likelihood

TEST CELL DESIGN

Media Budget | Yellow
(Millions of $)| (Control)

Green Blue Red

Service-specific 68

68 15 15

Joint 16

4 16 40
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Table 6.9

Percent Change in Attitudinal Measures
Active and Reserve Respondents

Measures Cell Yellow Cell Blue Cell Green Cell Red
k . ®
h "Unaided Mention of -21.6 -43.7 -26.7 9.3
= Joining Military
R Aided Mention of 15.1 5.2 21.4 7.6
W) Joining Military
b Composite Likelihood -8.3 -14 -8.0 -17.5 ®
of Joining Military
; O Significantly different from control (yellow). * Significant at 0.10 level.
- ignificantly different over time. ignificant at 0.05 level.
: [ Significantly diff i *+ Signi 0.05 level
2
: Table 6.10
b Rank Order of Change in Attitudinal Measures
)
9 Sample Cell Yellow Cell Blue Cell Green Cell Red
5 Unaided Mili
Sample #1 New Interviews 1 4 3 2
; #2 Active Interviews 4 3
. #3 Active & Reserve 2 4 3
o Interviews
o
N Aided Military
. Sample #1 New Interviews 2 1 4 3
k #2 Active Interviews 3 4 2
K #3 Active & Reserve 3 1 4 2
; Interviews
y c . I 'l l'l l
b Sample #1 New Interviews 1 2 3 4 BR%!
: #2 Active Interviews 2 4 e
1 #3 Active & Reserve 3 1 2 4 S
! Interviews ot
3 Note: 4 is equal to the largest decrease. ‘T‘.‘.
1 is equal to the smallest decrease. jl:_‘-.;
. Z:;Z-l
. ‘:1":’
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Table 6.11

Percent Change in Service Shares of
Composite Likelihood to Join Military

Cell Yellow

Cell Blue

Cell Green

Air Force -6.1

Army +8.0

Marine Corps -1.5

Navy +8.1

-153

149©

-28.3 £

+26.6

-6.5

+174

®

-10.1

©
=

-0.6

-279 -50

QO Significantly different from control (yellow). *

[] Significantly different over time.

range test suggests that this advertising effect is
indistinguishable from zero when compared
simultaneously with other differences. Hence,
results for the composite likelihood measure are
not significant.

Detailed Findings: Service Share - Com-
posite Likelihood of Joining the Military
Individual Service shares of the Composite
Likelihood of Joining the Military measure were
computed. Those shares can sum to more than
100 percent since individual respondents can
indicate a definite or probable intention to join

Significant at 0.10 level.
** Significant at 0.05 level.

more than one Service. The results of this
analysis are presented in Table 6.11 and are
summarized as follows:

. Resul ¢ S| ¢ C .
Likelihood of Joini he Military: The
difference of differences estimator reveals that
Cell Blue had advertising effects that were
significantly different from zero. The effect
of advertising on the Army share of the
composite likelihood of joining the military
was statistically significant in Cells Blue and
Red as implied by both the "t" test and the

TEST CELL DESIGN

Media §udget
(Millions of $)| (Control)

Yellow

Green Blue

Service-specific 68

68 15 15

Joint 16

4 16 40
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studentized range test.
decreased in these cells and increased in Cells
Yellow and Green.

The Army's share

f mposi
Likelihood of Joining the Military: The effect
of advertising on the Navy's share of the com-
posite likelihood of joining the military is
statistically significant in Cell Green. This
inference results from both the "t" test and the
studentized range test. The difference of
differences estimator also confirms this. The
Navy's share of the composite likelihood of
joining the military was lower in Cell Green
than in all other cells including control Cell
Yellow.

Results of Air F St [ C .
Likelihood of Joini he Military: The
difference of differences estimator reveals that
none of the cells had an advertising effect
significantly different from zero. Advertising
had a statistically insignificant effect on all
cells. This is implied by both the "t" test and
the studentized range test. Thus, there is no
statistically significant effect of advertising on
Air Force share of composite likelihood of
joining the military.

Results for Marine C st fC .
Likelihood of Joining the Military: The effect
of advertising on the Marine Corps share of
the composite likelihood of joining the

military is statistically significant in Cell Blue.
The change in the Marine Corps share of this
measure is significantly lower in Cell Blue
than the other cells.

The interpretation of these share measure
differences also depends upon the validity and
reliability of the composite likelihood measure
compared to the other measures. This measure is
based on repeated questions about a respondent'’s
likelihood of joining specific Services. Thus,
Service-specific preferences of respondents might
influence this measure.

DIRECT IMPLICATIONS OF
FINDINGS

Clearly, the results of the DoD Advertising
Mix Test have implications for DoD advertising
budget policy. After summarizing the results
across measures, budget implications based only
on cell performance during the test are discussed
and calculated. These are the direct implications.
Alternate budget implications, based on additional
analyses of applicant rates, are reviewed in
Chapter 7.

Assessments of the effects of the level and
mix of advertising on the enlistment process were
made by comparing the performance of the mea-
sures of the enlistment process in each cell with
their performance in the control cell. The context
of the experiment was one in which all measures
of recruiting system performance declined in the

TEST CELL DESIGN

Media Budget | Yellow | Green | Blue | Red

(Millions of $){ (Control)

Service-specific 68 68 15 15

Joint 16 4 16 40
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test year compared to the previous year.

Within this context, the results of the
comparisons of the treatment cells (Cells Blue,
Green and Red) with the control cell (Cell
Yellow) were consistent across measures, units of
analysis and methods of analysis. Cell Blue
performed significantly better than the control cell
(Cell Yellow) and better than or no worse than
Celils Red and Green when measured by the
enlistment contract rate per unit of population and
by the rate of applicants per unit of population.
These differences were strongly evident for high
school graduates and seniors, as well as for
sotals. It is also noteworthy that Cell Green
performed significantly worse than control for the
key high school graduate and senior category.

No differences were observed across cells in
) the conversion rate from applicants to contracts
for any category of recruits. Finally, few sig-
nificant differences in the market shares of
enlistments or applicants were observed for any
Service for any category of recruits in Cell Blue
compared with the control cell. The only
exception to0 this may be the Marine Corps share
of high school graduate and senior applicants.
(Even here, little if any negative impact on the
Manne Corps level of such applicants is to be
antcipased because its reduced share occurs from
a larger pool of applicants.) Hence, Cell Blue
performed better on these observed behavior
measures with additional applicants evidently
leading 0 additional enlistment contracts of

---------- g _tal

various categories.

On the reported behavior measures, Cell Blue
also performed better than the control cell for
reported recruiter contact and the same as the
control cell for reported conversations with
parents about enlistment (for which no cell
differed significantly from the control cell) at the
DoD level. The Air Force share of reported
recruiter contact decreased significantly relative to
the control cell. Again, this decrease in share was
offset, at least partially, by the higher level of
overall military recruiter contact reported. Hence,
Cell Blue performed better on the reported
behavior neasures with additional recruiter
contact evidently leading to additional applicants
and producing additional enlistment contracts of
various categories.

Finally, the effect of advertising treatment on
attitudinal measures of intention to join the
military is indeterminate. For example, in non-
parametric rank order comparisons, Cell Blue
performed the best on two such measures and the
worst on one. Significant additional analysis of
both historical response and enlistment data and
the experimental response data is required in order
to ascertain the effect of advertising treatment on
enlistment intentions and subsequent enlistment
behavior.

The finding that Cell Blue performed better
than the control cell and better than the other
treatment cells is notable because Cell Blue had
the lowest total test advertising budget level of all
the cells.

TEST CELL DESIGN

Media Budget [ Yellow
{Millions of $)| (Control)

Green Blue Red

Service-specific 68 68 15 15
Jont 16 4 16 40
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Nevertheless, it is clear that during the one-
year period of the test, the lower advertising
budget and spending level in Cell Blue did not
lead to lower response levels for the military as a
whole. Hence, during the one-year period of the

test,  substantially reducing  advertising
expenditures did not lead to a decrease in the
performance of the overall recruiting system given
that Service shares of the reduced levels of
Service-specific budgets were kept constant. The
results of the experiment hold for the military
recruiting system as a whole, for the Army and
for the other Services. These results hold across
the various measures of response investigated in
analyses conducted and reviewed by us. In fact,
the recruiting system'’s performance significantly
improved in Cell Blue during the one-year period
when other differences in the cells were
considered.

Hence, a direct implication of these results is
to implement the Cell Blue budget levels on a
natnonal level. This implication is warranted on
the  unds of both efficiency and effectiveness.
It can be accompanied by the suggestion that the
market response to the new budget levels be
tracaed and tested further and that some markets
be maintained at alternaive spending levels in
order to determine the longer term effects of the
Cell Blue budget level.

A number of steps are involved in determining
the - L.rect budgetary implications of the results of

the DoD Advertising Mix Test. First, budgeting

~ guidelines for working media expenditures per

17-21-year-old male per year were derived
directly from the average Cell Blue expenditure
level during the year of the test ($3.96 per 1,000
17-21-year-old males). Guidelines for the Joint
proportion of the budget (41 percent) were
derived from the average Cell Blue proportion
during the test ($1.63 Joint expenditure/$3.96
total expenditure equals 41 percent). Second,
these media costs per 17-21-year-old male were
multiplied by the number of 17-21-year-old males
in the United States in 1984. Non-media
production and labor costs incurred by each
advertiser and identified and included in their
planning for the experiment were added back to
the media costs. This yielded budget levels for
FY 1984 that the experiment's results indicate
would have been more effective for NPS,
enlisted, active force advertising budgets. At this
point, other advertising budget clements such as
reserve and officer advertising, which were
excluded from the test, were re-added to arrive at
the total DoD advertising budgets for FY 1984
indicated by the test results. Finally, recom-
mended DoD enlisted, active force budget levels
for FY 1987 were calculated by inflating the 1984
adjusted budget levels by 10 percent per year to
allow for price increases in advertising costs.
Total recommended FY 1987 DoD advertising
budget levels were then computed by adding back
excluded elements programmed for FY 1987.

TEST CELL DESIGN

Media Budget | Yellow
(Millions of $)] (Control)

“Green Blue Red

Service-specific 68

68 15 15

Joint 16

4 16 40

.' 1]
':"
2

Z
Wy

-~ v
CR s

L\ *r

Al
ey
SV,

hY

P

FAXR RS

%

”»
255010,

e
s _a_ v _ o ¢
s

>e

.



(RN P X X

3B g 48 b fo aud pos ad et B 8 Rt ad RS hd Rot € a8 B0 4% g3 pan pad

Relative Contribution (Elasticities) of the Regression Variables

Table 6.12
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to Applicant Levels
Independent HSDG+ I-MMA
Variable TOTAL Seniors HSDG NHS I B-V
CONSTANT 21 .30 -.19%* -3.23%* -.30
XRECR 54 61** .79% 18 49+
XUNEMP J3ee J2ee 17%* 35 A49%*
XRACE 05+ 06** -.05* 02 .18+
XURBAN .01* O1** 02+ 01 .004
DB (Blue) 2% 11%* .10 18 12
DC (Green) -.09 -.10* -.06 -04 -.16*
DD (Red) -03 -02 -.10 -06 38
R2 520%e S5vee S0°*e 08 ATeee
* - tSutistic significant at 0.10 level.
** . Statistic significant at 0.05 level.
*** . F Statistic significant at 0.01 level.
., N = 72 observations
Table 6.13
Relative Contribution (Elasticities) of the Regression Variables
to Contract Levels
Independent HSDG+ I-MA
Vanable TOTAL Seniors HSDG NHS  B-V
CONSTANT .05 -03 -.46 -4.78** .67
XRECR 65** .68°* .78%* .16 .59¢*
XUNEMP .26°* 27 .14* 13 46°*
XRACE 0 02 -04 04 .11°e
XURBAN .01°** 01 01°* 03°* .07
DB (Blue) .09 .09 .08 10 10
DC (Green) -.10* -09 -07 ..25** -.14*
DD (Red) -01 -.003 -07 -09 07
R?2 5500e B Yadad 49¢ee 09 46°**
* . tSuatistic significant at 0.10 level.
** . Statistic significant at 0.05 level.
**+ . F Statistic significant at 0.01 level.
N = 72 observations
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Table 6.14
1
' Relative Contribution (Elasticities) of the Regression Variables
. to Conversion Rates of Applicants to Contracts
Independent HSDG+ I-MA
) Variable TOTAL Seniors HSDG NHS I B-v
: CONSTANT 27 27 26 1.54%* 36
< XRECR -1.0%* -07* -.02 -01 -10
XUNEMP 07* 05 03 22% 03 IT
o XRACE 03+* 04+e 01 02 7%+ B
N, XURBAN .00 .00 06** 02 .00 =y
" DB (Blue) .03 03 02 09 02
DC (Green) -75 -.00 -.02 21 02 N
X DD (Red) -21 -02 -04 -03 04 o~
g - Ko
R R2 15 23 .06 06 34ves ]
g o
. Y
* - tStatistic significant at 0.10 level. o
o ** . tStatistic significant at 0.05 level. -
N *** . F Statistic significant at 0.01 level. ol
N N = 72 observations i
N ;’:“
s .’E\ ;
: Table 6.15 E:t ]
i DoD Applicant Rate 3
. Paired Cell Yellow to Cell Blue Pt
15y
) Independent HSDG+ I-MA o)
; Variable TOTAL Seniors HSDG NHS I B-V N
- CONSTANT 43 54 .15 KR .02 3
4 XRECR 63+ 69%* 5% 23 66+ ~
2 XUNEMP 28 280 27 33+ 31
; 4 XRACE 03 04 08** 03 170
- XURBAN .09 .09 028 02 01
]
. DB (Blue) 13 12ve 130 21 09
R2 46 Ageee 630%e 08 32
¢

* .t Statistic significant at 0.10 level.
s ** . tStatistic significant at 0.05 level.
‘ *** . F Suatistic significant at 0.01 level.

N = 43 observations
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Table 6.16
DoD Contract Rate
Paired Cell Yellow to Cell Blue

N Vable TOTAL Soniors HSDG NHS 11 B-V
CONSTANT 24 38 -45 -4.57%* 03
XRECR 5% 80** T .30 854+
XUNEMP 21+ 23> 204+ 09 30+
XRACE -.00 .00 -07 04 1%
XURBAN .09 .01 01 02%* .01
DB (Blue) 10* 09* 10%* 14* .08
R2 60+ 60%** K.Y Ak 15 39

N = 43 observations

* -t Suatistic significant at 0.10 level.
** .t Suatistic significant at 0.05 level.
*** . F Statistic significant at 0.01 level.

Table 6.17

DoD Conversion Rate of Applicants
to Contracts Paired Cell Yellow to Cell Blue

mf " TOTAL ges::.)fr: HSDG NHS Il B-V
CONSTANT 19 14 -29 -1.46 .05
XRECR 12 11 .02 .05 Jgeee
XUNEMP -07 .06 -07 -24 02
XRACE -.03 -04** .01 -01 -07**
XURBAN .00 -01 -.01 00 .03
DB (Blue) -.03 -.03 -02 -07 -02
R2 10 20 04 -.06 32
* -t Statistic significant at 0.10 level.
** .t Statistic significant at 0.05 level.
N = 43 observations
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Table 6.18
Army Share of Applicants
Pooled Data from All Cells
Independent HSDG+ I-MA
Variable TOTAL Seniors HSDG NHS I B-V
CONSTANT -51 -.64%* 95* -1.04 -46
SREC 01 007 22%* -01 .03
XUNEMP 91 .08* 14* 06 .05
XRACE -01 -.007 -.03 -7 .01
XURBAN -.0009 -.003 01 -.003 -.0005
DB (Blue) 02 .01 .06 009 .02
DC (Green) 03 -06 A1 -02 -07
DD (Red) -03 -02 02 -04 -0l
R2 02 0s 14 28 -05
* .t Statistic significant at 0.10 level.
** _ ¢ Statistic significant at 0.05 level.
N = 72 observations
Table 6.19
Navy Share of Applicants
Pooled Data from All Cells
Independent HSDG+ I-IIIA
Varisble TOTAL Seniors HSDG NHS mB-v
CONSTANT -1.50°* -1.67* -m .88 -2.99%
SREC -02 -.009 .04 .14 -.11
XUNEMP -.13* -.09 -7 -.36** -11
XRACE .04 .02 .13 -07 -05
XURBAN .01* K1) R .003 009 02e*
DB (Blue) -.02 -02 -03 -10 -.004
DC (Green) -.03 -.06 -.04 -.26* .01
DD (Red) .003 -.008 -02 -03 -03
R2 08 .06 26 1 .03
* .t Statistic significant at 0.10 level.
** .t Statistic significant at 0.05 level.
N = 72 observations
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. Table 6.20
5 Air Force Share of Applicants
& Pooled Data from All Cells
Independent HSDG+ I-MA
: Variable TOTAL Seniors HSDG NHS M B-V
L CONSTANT .52 -.66 .37 393 137
) SREC 13* 11 .10 .06 07
a XUNEMP -.08 06 -01 .55 -12
: XRACE 004 -.003 -.04 005 -01
: XURBAN -.004 .0006 -.001 -.007 -.001
-‘ DB (Blue) 04 .05 .03 -16 02
. DC (Green) 09 09 -.005 2 20*
| DD (Red) .08 .06 23 17 A3
’
+
, R2 03 .01 -.04 25 002
* . {Sttistic significant at 0.10 level.
** _ { Statistic significant at 0.05 level.
N = 72 ohservations
v Table 6.21
' Marine Corps Share of Applicants
Pooled Data from All Cells
~udependent HSDG+ I-THA
Vanable TOTAL Seniors HSDG NHS I B-V
. CONSTANT 321 .3.38%e -3.79% 401 301
SREC -.09 -1 -.09 .11 13
XUNEMP -.04 -.06 .23 -05 12
XRACE .0008 .003 -.06 07 08
, XURBAN .006 .009 i) -03 .004
; DB (Blue) .17 .21 .18 03 .21
DC (Green) .02 .05 07 55 .05
DD (Red) .03 .03 -01 -19 -13
R2 .04 -01 02 001 .0007
* .t Statistic significant at 0.10 level,
** .t Sutistic significant at 0.0S level.
' N = 72 observations
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Table 6.22

Army Share of Applicants
Celis Yellow and Blue

Independent HSDG+ I A
Variable TOTAL Seniors HSDG

CONSTANT -30 -.36* -.55%*
SREC 35 42
XUNEMP .08 .07 .06
XRACE 009 . -.03
XURBAN -.004 . -.004
DB (Blue) 03 . 02

R2 11 ) 29

* .t Stwatstic significant at 0.10 level.
** _ | Statistic significant at 0.0S level.

Table 6.23

Navy Share of Applicants
Cells Yellow and Blue

HSDG+ I-IIIA
Seniors HSDG

-3.41° 23710
-.13 -.10
-23 -.36
03 -.007
02 02

-.20

05 09 09

* -t Sudstic significant at 0.10 level.
** . 1 Statistic significant at 0.05 level.
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Table 6.24

Air Force Share of Applicants
Cells Yellow and Blue

HSDG+
Seniors

TOTAL

-1.13** -.89
14 15
-.09
-.009
.008
04 .05

01 -01

* -t Suatistic significant at 0.10 level.
** . tSuatistic significant at 0.05 level.

Table 6.25

Marine Corps Share of Applicants
Celis Yellow and Blue

HSDG+ LA
TOTAL Seniors HSDG

-1.77%* -1.66** -.96*
-.03 -.02 .06
-07 -.05 -.01
-02 -.03 -.04

02ee 02e* .01
.01 .01 -.01

— 013 03 005

' X
"
DA UL )
' f::::c e .o‘

$
" ".q ".n \':fl.‘:« '.$

e, “

'

* -t Suatistic significant at 0.10 level.
** . tStatistic significant at 0.05 level.
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CHAPTER 7
ADDITIONAL ANALYSES

The results of the test, as indicated in Chapter
6, clearly show that Cell Blue performed better
than, or at least as well as, the other cells during
the one-year period of the test. This occurred
even though the other three cells had substantially
higher rates of advertising expenditures. Indeed,
Cell Red had a much higher rate of Joint spending
while Cells Yellow and Green had higher rates of
expenditure for Service-specific advertising.

This chapter provides additional analyses of
the experimental data. It is aimed at answering
two questions:

1. Why did Cell Blue perform better than, or
at least as well as, the other cells during
the one-year period of the test?

. Do insights into the reasons for Cell
Blue's performance provide guidance for
recommendations about DoD advertising
budgets and policies?

After describing the findings, this chapter
introduces and tests three hypotheses that may
explain Cell Blue's performance. The steps taken
to validate a model supporting one of the three
hypotheses is then described. Additional tests are
also provided to confirm one of the hypotheses.

SUMMARY OF RESULTS

The findings in this chapter can be sum-
marized as follows:

* The percentage of advertising allocated to
Joint was not the only factor affecting Cell
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Blue's performance. In addition, there
was no evidence that the recruiting perfor-
mance in Cell Blue was a result of only
the total DoD advertising budget level.
The enlistment responses to the adver-
tising treatment observed during the
experiment were a function of both the
level of advertising budgets and the mix
between Service-specific and Joint
advertising.

The total level of advertising expenditures
and the mix between Service-specific and
Joint expenditures do not operate indepen-
dently in affecting enlistment behavior.

Higher proportions of Joint advertising
were effective in obtaining good response
at lower overall expenditure levels. Asthe
budget is increased, the percentage
allocated to Joint to maximize response
declines.

Cell Blue's performance during the test is
not caused by an underlying relationship
between enlistment response and adver-
tising that is perversely negative. Rather,
cells with higher budgets and less efficient
mixes of advertising expenditures
performed worse than Cell Blue which
had a lower budget and better mix of
advertising expenditures.

Insight into how the relationship between
the level of advertising expenditures and
the mix between Service-specific and Joint
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advertising affects the experimental results
permits budget computations and recom-
mendations that go beyond a recommen-
dation to implement the Cell Blue
treatment condition nationally.

ANALYSIS OF ADVERTISING
RESPONSE

Three hypotheses were investigated regarding
the impact of total advertising expenditure and of
the proportion of that expenditure on Joint
advertising on recruitment response. The aim is
to test for the independence or interdependence
between Joint and Service-specific advertising.
The hypotheses are:

1. Response depends only on total adver-
tising expenditure

2. Response depends only on the percentage
allocated to Joint advertising

3. Response is based on the interaction
between the total advertising expenditure
and the percentage allocated to Joint
advertising

These hypotheses were investigated using
applicant data that are available on an ADI basis,
thereby increasing the number of observations.
Applicant data are less affected by goals and
missions than are data on contracts. Ideally, these
hypotheses should also be tested using reported
and attitudinal measures. This could not be done
because reliable measures (with sufficient sample
size) of these data were available only at the cell
level. However, the general consistency of the
previously reported results using attitudinal and
reported data and applicant data makes such an
analysis less necessary.

76

'.*‘!‘ " y '}" #'J. ”'('(v"f #. [ ] ',.';' w

4% W ) G AN " =
AR A ,l.‘tﬁh 4 .n.lf:'."-.‘ﬁ.'-“,.v oA A Al Cn et

U % * L3

A AL AT NI N ‘;‘\f\q“‘(-' ‘.'d'.-}'.' ¢
(ALY . ! »
o '.r"vl' ::d.‘\r PAUAYSY WA

& b § 0" . © * +, ¥ v gt AN R gl U ~af." U J

Total-Expenditure Hypothesis

The first hypothesis for explaining the
experimental results states that enlistment behav-
ior responded only to the total level of advertising
expenditures regardless of whether the expendi-
tures are Joint or Service-specific. This implies
that the target audiences do not differentiate Joint
from Service-specific advertising. Counter to this
hypothesis, the cell-based experimental results
imply that an inverse relationship exists between
advertising expenditures and recruiting perfor-
mance across the range of budgets tested. This is
schematically represented in Figure 7.1. Higher
levels of advertising lead to or cause lower levels
of enlistment behavior.

This hypothesis suggests that not only are
increased advertising expenditures not contri-
buting to increased sales (having reached some
saturation point) but also high levels of adver-
tising expenditures actually decrease sales (having
reached a supersaturation point). The implica-
tions of this hypothesis in the current experiment
are that the market is indifferent to the mix
between Service-specific and Joint advertising
and that no budget level above the total Cell Blue
level should be implemented. Before this
hypothesis can be accepted, a significant negative
relationship between total advertising expendi-
tures and enlistment behavior should be
established. A number of different models,
described in Appendix G, were formulated and
tested on the ADI data to assess this hypothesis.
A significant negative relationship between per
capita advertising expenditures and per capita
applicant rates was not established and hence the
hypothesis was rejected. The conclusion is that
the enlistment response during the experiment is
not_solely a function of total advertising
expenditure levels.
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Figure 7.1

Enlistment Response to Total Advertising Budget Levels in the Test Cells
(Total Expenditure Hypothesis)
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Percent-Allocated-to-Joint Hypothesis The implication of this hypothesis in the
current experiment is that the market is sensitive

only to the mix between Service-specific and Joint
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The second hypothesis states that enlistment

RN
Ny

behavior responds only to the mix of advertising
budgets or expenditures between Service-specific
and Joint, irrespective of total expenditure or
budget level. This implies that Service-specific
and Joint advertising are differentiated by the
target audiences and that different response func-
tions exist for each that either are constant at all
levels of spending or vary with expenditure levels
at precisely proportional rates. Given this hypo-
thesis, the cell-based experimental results imply
that a non-monotonic relationship exists between
the mix of advertising budget levels and recruiting
performance across the range of budgets tested.
This is represented schematically in Figure 7.2.
The enlistment response to advertising rises with
the percent Joint up to some optimal point,

advertising. In addition, the mix should be set at
or near the Cell Blue rate of approximately 41
percent Joint (based on per capita delivered
advertising expenditures). Accepting this hypo-
thesis would require that the optimal mix between
the two response functions be independent of the
level of advertising expenditures or budget.
Again, a number of different models, described in
Appendix G, were formulated and tested on the
ADI data to assess this hypothesis. A significant
relationship between the mix of advertising
expenditures observed and per capita applicant
rates was 10t established. Hence, the hypothesis
was rejected. The conclusion is that the enlist-
ment response during the experiment is pot solely
a function of the mix between Service-specific
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beyond which response is unchanged or declines. and Joint expenditures or budget levels.
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Figure 7.2

Enlistment Response to Percent Joint of Total Budget Levels in the Test Cells
(Percent Allocated to Joint Hypothesis)
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20% 40% 60% 80 %
Percent Joint
in the Test Cells
A = Cell Yellow B = Cell Blue C = Cell Green D = Cell Red
Interaction Hypothesis To understand this hypothesis. 1t 1s helpful to

The third hypothesis states that the total level
of advertising expenditures and the mix between
Service-specific and Joint expenditures do not
operate independently in affecting enlistent
behavior. This hypothesis implies that Service-
specific and Joint advertising are differentiated by
the target audiences. It also indicates that the
appropriate mix between the two areas of
advertising will depend, at least in part, on the
overall expenditure. (Or, alternatively, that the
appropriate expenditure level would partially
depend on the desired mix between the two
categories.) Hence, one mix between Service-
specific and Joint advertising may be appropriate
and effective at one level of total expenditures
whereas a quite different mix is appropriate at a
lower or higher level of total expenditures.
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consider the following numencal example. Let
tota! response depend on the allocaton of a total

budget B between two campaigns, Campaign |

and Campaign 2; wtal response s the sum of the

responses obtained from each campaign. The
response from each campaign 1s shown in Figure

7.3. Campaign | has a lincar response to per
capita spending up to a spending rate of $3. The

“saturation” response is 3 units. Simularly.

Campaign 2 has a saturation response of 2 units at

a spending rate of $S per capita. These n:sponi
functions are simplified to ease the exposition of
response functions typically found in marketing

studies.

Based on our assumptions, if B were set at $8
per capita and $3 were allocated to Campaign |
and $5 went to Campaign 2, the total response
would be S units. Let "p" be the proportion of the
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Figure 7.3

Two Enlistment Response Functions for Campaigns 1 and 2

CAMPAIGN 1

Units

CAMPAIGN 2
la
3 2. 2
5 L6
- 12
- 8
4
0 1 2 3 4 [ 6 $
Spending rate
(3 per capita)

budget B allocated w0 Campaign 1. Thus when
“p” = 38, wral response 1s S The wtal response
can be easily calculased for different allocathons
with corresponding values of “p” and for different
values of B Tabile 7.1 shows the calculatons for
B=8

The relatonship between “p” and wtal re-
sponse is graphed in Figure 7 4. Ths figure also
shows sumular graphs developed for values of B
equal 10 $4 and $6 per capita. These graphs por-
tray an \nteraction between the total budget B and
the proportion allocased wc Campaign 1. As B
increases. the allocaton “p” required for Cam-
paign | to achieve maximum total response
decreases. For B = 4, "p” 1s 0.7, while for B =
8.1t 15 0.37S. Ths result ("p" changing with the
budget level) illustrates the interaction hypothesis.
Under Hypothesis 1. the graphs at each level of B
would be parallel to the horizontal axis producing
the same response for a given B, regardless of
"p” (Figure 7.5). For Hypothesis 2, there would
be only a single graph, regardless of the value of
B (Figure 7.6).

NIRRT AN

As indicated in Figure 7.4, total response
depends on both the level of total advertising
expenditures and on the proportion allocated to
each campaign. Observe the two points labelled
X and Y in Figure 74. Note that point Y
represents a higher response despite the facts that
1t represents a lower total level of expenditures
and that neither Campaign 1 nor Campaign 2
exhibits a negative relationship between response
and adverusing (see Figure 7.3). Point X
achieves better response because it represents a
better mix between Campaign 1 and Campaign 2
for its budget level,

To test the interaction hypothesis, the most
direct approach is to estimate the two response
functions (one for Service-Specific advertising
and one for Joint advertising) separately.
Alternatively, it can be tested indirectly by
estimating curves such as those in Figure 7.4 for
different budget levels. Because of the highly
constrained nature of the test design, neither
approach is easy. For example, only two levels
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Table 7.1 ol

Total Enlistment Response as a Function of p
{p = percent of total budget expenditure to Campaign 1) "

Allocation to Campaign1 0 1 2 3 4 5 6 7
Allocation to Campaign2 8 7 6 5 4 3 2 1
Total Budget (B) 8 8 8 8 8 8 8 8

0

P (percent of Campaign 1 25 25 375 S 625 .15 875 1 R
expenditure to Total Budget)

2 3 3 3 3 3 3 R
2 2 16 12 8 4 0
4 5 46 42 38 34

00O oo

Response 1

(=

1
Response 2 2 2
Total Response 2 3

Figure 74 s
Interaction Hypothesis: Enlistment Response Functions f'

|
0 0.1 0.2 03 04 0.5 0.6 0.7 0.8 0.9 1
Campaign 1 Share of Total Budget = p

O Budget = $8 <+ Budget =$6 © Budget =$4 -
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Figure 7.5

Hypothesis I: Enlistment Response Depends Only on Total

Advertising Expenditure (B)

J LIV L P \ || L L \ L} T 7 1
o1 02 03 04 05 06 07 os 09
Campaign 1 Share of Total Budget = p
O Budget = $8 + Budga = $6 ¢ Budga = $4

Figure 7.6

Hypothesis II: Enlistment Response Depends Only on
Percent Allocated to Joint (p)

Respense

_:a_;qa,;.-&‘::;a

NN AL g

1 1 1 1 | 1 | ! ! 1 J I 1 1 I

0.1 02 0.3 04 0.5 0.6 07 0s 09

Campaign 1 Share of Total Budget = p
<+ Budget = $4, $6 and $8
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- o '
of spendir - fer Service-specific advertising were Based on preliminary data analysis, the %
tested ($68 million and $15 million), making the  interaction hypothesis was tested indirectly by :f:‘
estimation of a response function difficult. Also, estimating portions of the response curves. This zﬂ
as Figure 7.7 shows, the proportion of Joint testing is constrained by the data as noted above. .
advertising to the total budget that is observed is The data were first divided according to the R
not as dense and uniform as would be ideal. For level of advertising expenditure: low (less than :'j.‘:‘.,.
example, there are few points with expenditure $5.50 per 17-21-year-old male for year of the & ]
rates of $5 or more and a percentage of Joint test), medium (between $5.50 and $7.00), and :v
advertising in the 40-60 percent range. Similarly, high (greater than $7.00). Each ADI in the -

‘ there are very few observations with the experiment was classified into one of these total o ¥
) percentage of Joint advertising greater than 80 expenditure categories. This resulted in the §E§
4 percent or less than 20 percent. Thus, estimation creation of three separate data sets of roughly RS
of the complete contour of the response curves, as equal size corresponding to three separate levels A
in Figure 7.4, is impossible. of total advertising expenditures. R
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These three data sets provided the structure
for assessing the interaction hypothesis. With the
level of total advertising expenditures now fixed,
attention could be turned to the effect of the mix
between Joint and Service-specific expenditures
on enlistment response for each total expenditure
category. The essence of the interaction hypo-
thesis is that the enlistment response to the mix
between Joint and Service-specific advertising
varies at different total advertising expenditure
levels. This premise could now be assessed.
Models relating DoD applicants and Army appli-
cants (total as well as high school diploma
graduates or seniors) to the percent Joint were
developed for each of the three expenditure
categories. The effect of the percentage of Joint
advertising to total advertising on applicants was
then compared.

Table 7.2 presents the results of the models of
applicants. The dependent variable (Y) was appli-
cants per 1,000 17-21-year-old males in an ADI.
The independent variables were P (the proportion
of Joint advertising expenditures to the total
advertising expenditures in a market) and R (the
number of recruiter person-months of effort in a
market). All observations were on an annual
basis.

Figure 7.4 shows that the proportion of a
given level of total advertising expenditure allo-
cated to a given component, such as Joint
advertising, can result in an increasing response
up to a certain "turning” point. After that point,
diminishing responses are obtained. The formu-
lation of models designed to reflect this
characteristic explicitly was deterred by two
considerations. First, the data were limited by a
lack of observations (especially where Joint adver-
tising was greater than 80 percent of a low total
budget and where Joint advertising was less than
20 percent of a high total budget). In addition,
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relatively few total observations, and hence

~ degrees of freedom, were available at any of the
total expendiiure levels. It is possible, therefore,
that the "turning point” lies within or close to the
range of unobserved data and would not be
properly estimated. Second, while desirable, it is
not necessary to estimate precisely the response
curves of applicants to the various advertising
mixes for each level of total advertising
expenditure. The interaction hypothesis can be
sufficiently assessed by estimating the major
segments of the response functions for which data
are available.

Before the interaction hypothesis can be
accepted (or rejected), it is necessary to establish
(or reject) that enlistment response to the mix
between Joint and Service-specific advertising is
significantly different at the various levels of total
advertising expenditure.  Hence, monotonic
models of enlistment response were estimated. In
such models, the relationship between enlistment
response and the percentage of Joint advertising is
strictly increasing or strictly decreasing for the
segment of the response curve being estimated.

In these models, a significantly positive
coefficient estimate for the P (percentage Joint)
term indicates that a positive relationship exists
between the percentage of Joint advertising and
the applicant response rate across the observations
of the total level of advertising expenditures.
Enlistment response increases as the percentage of
Joint advertising increases for the observations
modeled. Conversely, a significantly negative
coefficient estimate for the P term indicates a
negative relationship between the percentage of
Joint advertising and the applicant response rate
for the segment modeled. Because only major
segments of (not the entire) response functions
are modeled, enlistment response to the percen-
tage of Joint advertising may change direction
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Table 7.2 29

:;.:" )
Annual Cross Sectional Models of DoD Applicant Rates -_*‘“5
At Different Total Budget Levels NG,
Functional Form CoeffTicient Estimates Measure of Fit ;
— il
Y=a+blog(P)+cR a b c R? \" 3y
Low Spending T < 5.50 1.63 37+ 2.30%* 40 -
High Spending T 2 7.01 87 -S51e* 1.81%+ .58 )
_______________________________________ e
_ oo
Y=a+bP2+cP+dR a b c d R2 ;',‘_}"'
Medium Spending N
550<T <701 226 -3.03 267 5744 28 -?,?3;'.
;‘_;-.;.
2
T = Total working media expenditures R
Y = Total DoD applicants per 1000 17-21-year-old males R
P = Proportion Joint advertising of total budget
R = Recruiter person-months fecs
* . Statistic significant at 0.10 level. : o
** - Statistic significant at 0.05 level. SN
N
SN
F-"f
toward the end of or beyond the range of data 0.05 level, is estimated for the percentage of Joint "‘~
observed (even given a statistically significant advertising at the high total advertising expendi- f-::-;.
coefficient for the P term). ture level. Clearly, these coefficient estimates N
The results of the models of applicant differ from one another. e
response estimated for the high and low total The significant positive relationship of appli- O
advertising expenditure levels support the cant response to the percentage of Joint E;f:';i
interaction hypothesis. As displayed in Table advertising at the low total advertising budget ;,
7.2, a positive coefficient, significantly different implies that the greatest response is obtained near -
from zero at the 0.10 level, is estimated for the the end of the observed range (about 80 percent . .,_
percentage of Joint advertising at the low total Joint advertising). Similarly, the significant nega- E$
advertising expenditure level for the segment of tive relationship of applicant response to the t:: W
observations available. Similarly, a negative percentage of Joint advertising at the high total v 7
coefficient, significantly different from zero at the budget implies that the greatest response is TN
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obtained near the beginning of the observed range
at this level of advertising (about 20 percent Joint
advertising). Extrapolating these models beyond
the range of the observed data is highly inappro-
priate. In particular, one should not conclude,
based on these models, that the maximizing
percentage of Joint advertising is zero at the high
total expenditure level nor one hundred at the low
level.

For the middle level of total advertising
expenditures, an additional modeling step was
undertaken. Few observations of the middle
range of Joint advertising were available for this
level of total advertising expenditures. Hence, a
non-monotonic model was formulated to allow
for a turning point to occur in the largely
unobserved area. Coefficients estimated for the
percentage of Joint advertising were not signifi-
cantly different from zero for either the monotonic
or non-monotonic model. The non-monotonic
model did, however, provide an estimate of the
turning point.

Key advantages of the basic modeling
approach described here are that it permits the pre-
dictive validation steps reported in the following
section. It also provides guidance for budget
computations reviewed later in this chapter.

In summary, the hypothesis that the total level
of advertising expenditures and the mix between
Service-specific and Joint expenditures do not
operate independently in affecting enlistment
behavior has been tested. The effect, on the rate
of applicants, of the percentage of total adver-
tising expenditures allocated to Joint advertising
was found to be:

» Positive and significantly different from
zzro at the low level of total expenditures

» Not significantly different from zero at the
medium level of total expenditures
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¢ Negative and significantly different from
zero at the high level of total expenditures

The conclusion is that the total level of
advertising expenditures and the mix between
Joint and Service-specific expenditures do interact
and do not operate independently in affecting
enlistment behavior. Higher proportions of Joint
advertising are effective at lower levels of total
expenditures.  Lower proportions of Joint
advertising are appropriate at higher levels of total
expenditures.

PREDICTIVE VALIDATION

The fitted models provide support for the
hypothesis of interaction between the size of the
advertising budget and its allocation between Joint
and Service-specific programs. Much stronger
support can be provided by a predictive test.
Although any number of model formulations
might fit a given set of data, for policy-making
purposes, assurance is needed that any such
model would also perform well on an independent
data set. Such an independent data set could be
gathered simultaneously with the given set and
"held out” from the fitting procedure, or it might
be obtained from a different time period. In this
case, a holdout sample was not feasible because
of limited numbers of ADIs available. Therefore,
the second approach was adopted.

Ideally, 1983 data could be used to fit the
models. Then using actual 1984 spending and
recruiting resources in each ADI, the response
could be forecast (e.g., total applicants, Army
applicants) by ADI. In addition, the mean
response by cell could be computed. Finally, it
would be possible to determine whether differ-
ences between the means of one cell versus the
control cell matched similar differences obtained
using actual response (all other factors remaining
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comparable). Using models developed on 1984
data, responses in 1983 could be predicted, given
actual 1983 spending and recruiting resources.

A departure from this idealized procedure in
the predictive validation test was necessary.
Indeed, very substantial differences existed
between 1983 and 1984 actual responses that
were unrelated to the advertising budget or its
allocation. It was assumed that these differences
in response were a result of economic and related
factors as indicated in Chapter 2.

To compensate for these changes, the
idealized procedure was modified as follows:

» First, 1983 advertising expenditures were
inflated by 7 percent in order to make a
1983 advertising dollar equivalent to a
1984 advertising dollar. All further
computations were conducted with these
equivalent dollars.

e The ADIs were classified into three
groups: low, medium, and high adver-
tising expenditure rates.

* "Forecasts” of applicant response were
made for each ADI for 1983 using the
equivalent dollar expenditures on adver-
tising and actual recruiter resource alloca-
tions. Let these be designated by F;
where i is the ADI number, and j the type
of response. For example, the predicted
response for total applicants for the
Philadelphia, PA ADI in 1983 might be 6
per 1,000 17 - 21-year-old males.

* Let Gj; denote the fitted value of the jth
response in ADI i, using the 1984 data.
For example, this might be 4 total appli-
cants per 1,000 17-21-year-old males for
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the Philadelphia, PA ADI in 1984,
basedon the fitted model.

¢ Similarly, let Aj; denote the actual value of
the jth response in ADI i in 1983, and let
B;; denote the corresponding quantity in
1984. For example, these values for the
Philadelphia, PA ADI might be 5 and 3.5
in 1983 and 1984, respectively.

* We calculated the average Fj, G;;, Aj;
and B;; for each response j across the
ADIs in each experimental cell. Let the
means of these cells be denoted by Fy;,
Gyj Ayj» and By, where k = Cell Yellow,
Blue, Green and Red. The means of these
cells are displayed in Table 7.3 for DoD
total, DoD high school and senior appli-
cants, Army total and Army high school
and senior applicants. There is a generally
close agreement between the fitted and
actual cell means and a wide difference
between forecast and actual 1983 cell
means. These differences are not attri-
butable to the experimental treatments.

To validate the model, two sets of changes
from 1983 to 1984 were caiculated, by cell and
type of response based on:

e the model
 only the data

The changes based on the model do not reflect the
impact of the economic variables whereas those
based on the actual data do. Thus, the two sets of
changes are not yet comparable. The difference in
response between each cell and control for each
set was computed. The assumption (based on the
market-matching which used geographic and
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Table 7.3

Actual Compared to Fitted and Forecast Applicant Rates
for Selected Enlistment Group by Test Cell

1984 1983 skj Rkj
Actual Bkj Fitted Gk] Actual Akj Forecast ij Bkj Gk]
Agj Fyj
DoD Total
k
Yellow 395 39 493 3.96 .801 1.000
Blue 4.06 411 481 391 84 1.051
Green 381 n 4.76 405 .800 0.931
Red 3.96 394 497 396 797 0.999
DoD HS/SR
k
Yellow 332 334 4.19 332 792 1.006
Blue 3.38 343 4.06 3.29 833 1.043
Green 2 3.17 401 3.4 803 0932
Red 339 336 4.16 kX 7] 815 1.012
Army Total
k
Yellow 1.85 1.85 222 1.82 833 1.016
Blue 188 192 2.1 1.74 39 1.103
Green 1.72 1.68 2.16 1.82 .796 0.923
Red 1.78 1.78 221 1.78 805 1.000
Army HS/SR
k
Yellow 1.44 143 1.74 1.40 828 1.021
Blue 1.46 1.50 1.64 1.34 .890 1.119
Green 1.30 1.27 164 1.40 793 0.907
Red 1.42 142 1.73 1.38 821 1.029

HS/ISR - high school and senior applicants

economic data) that the economic effect is equal in
each cell was then made. These economic effects
were removed from the changes based on actual
data by calculating these differences. Thus, the
cell differences obtained using changes based on
the model and those based on actual data became
comparable. As will be shown below, the two
sets of numbers are extremely close both for total

87

O oty

DoD responses and for Army responses, thus
providing support for the model.

The ratios Ry; = Gy; / Fy; were then com-
puted. These are the proportional changes
between 1983 and 1984 in the cells k = Yellow,
Blue, Red and Green, for the various types of
response j. These ratios can be expressed as
percentages by multiplying them by 100.
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An example of this ratio is.

RYeilow, Total Applicants =

Model fit for 1984 Cell Yellow,
Total Applicants

Model forecast for
1983 Cell Yellow, Total Applicants

We then subtracted Ryeon, ; from Rpyy, s
RRed, j and RGreen, j in order to obtain the model
based cell effects for response j. For
convenience, let

Cij = Ry - Ryetiow j -

Thus
Cyellow, Toual Applicants = 0, and
CBiue, Towl Applicants = Raiue, Towl Applicants
- RYellow. Total Applicants*

These quantities, for various types of

_ responses, are displayed in Table 7.4.

A similar set of numbers was computed,
using Sy; = By / Ay;. The formula represents the
proportional changes between 1983 and 1984 in
the cells k = Yellow, Blue, Green and Red for the
various types of response j. For example,

SYeliow, Total Applicants

represents the ratio of actual response in 1984
Cell Yellow by total applicants to actual response
in 1983 Cell Yellow by total applicants.

The quantities Dy; = Sy - Syepiow, j are
defined to obtain the actual values of the cell
effects. These quantities are also displayed in
Table 7.4.

Table 7.4
Percentage Difference from the Control Cell in Applicant Rates
across the Test Cells
DoD
Total Applicants HS/SR Applicants
Predicted ij Actual ij Predicted ij Actual ij
k
Yellow 0% 0% 0% 0%
Blue 5.1% 4.3% 3.7%* 4.0%
Green -7.0% -1% -1.4% 1.1%
Red -i% 4% 6% 2.3%
ARMY
Total Applicants HS/SR Applicants
Predicted Cy; Actual Dy; Predicted Cy; Actual Dy;
k
Yellow 0% 0% 0% 0%
Blue 8.7%** 6.8% 9.8%** 6.2%
Green -9.3% -3.7% -11.4% -3.5%
Red -1.6% -2.8% 3% - 7%

HSISR - high school and senior applicants

* Significantly different from control at the 0.10 level.
** Significantly different from control at the 0.05 level.
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ADDITIONAL TESTING OF THE
INTERACTION HYPOTHESIS

In order to provide additional support for the
interaction hypothesis, and to obtain results that
are as independent as possible of the specific
formulation used, several other analyses of the
experimental data were conducted. In a manner
analogous to the analysis of the observed
behavior measure, experimental markets were
regrouped into cells defined by the two dimen-
sions of interest (the recommended levels of Joint
versus Service advertising). In addition, dummy
variable regression models were fit to this data.
Detailed results of several of these models are
presented in Appendix H. These results also
support the inieraction hypothesis.

IMPLICATIONS OF ADDITIONAL
ANALYSIS

Alternative implications to implementing the
Cell Blue advertising expenditure level and mix
on a national basis are warranted to the extent that
the data and analytical tools available to derive
them are sufficient. As discussed above, there are
indeed limits to the density and uniformity of data
available for the analyses discussed in this
chapter. Consideration of policy and budget
implications based on these analyses is appro-
priate because incremental system effectiveness is
indicated by the results. In other words, policy
actions based on the analyses discussed in this
chapter indicate a level of system performance
(measured by applicant rates) that is superior to
either the current or direct implication policy.
Given the limitations, however, the budget impli-
cations are expressed as ranges. The analyses
indicate that several different mixes and levels of
advertising expenditure can contribute relatively
equally to fulfilling recruiting system require-
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ments over a one-year period. Importantly, these

_ different levels and mixes would entail different

levels of advertising costs. Again, an adaptive
approach to implementation is appropriate.

Specifically, the policy implications based on
these analyses are:

* Reduce advertising working media
spending to between $4.35 and $5.50 per
17-21-year-old male in 1984 dollars from
the FY 1984 control level of $7.00.

e Change the mix of advertising
expenditures (working media) between
Joint and Service-specific advertising to
between 45% and 70% Joint from the FY
1984 control level mix of 17%.

* Reduce the FY 1987 DoD enlisted, active
force advertising budget from the
proposed $154 million to between $92
million and $112 million. Reduce the FY
1987 total DoD advertising budget from
the proposed $242 million to between
$182 million and $201 million.

* Increase the FY 1987 Joint advertising
enlisted, active force (working media)
budget from the proposed $23.1 million to
between $35 million and $42 million.

e Provide some markets (ADIs) at adver-
tising levels that are both significantly
higher and significantly lower than the
levels implied by the above budgets.

e Continue research and analyses to under-
stand better the relationship between speci-
fic measures of enlistment intentions and
subsequent actual enlistment behavior.
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These budgeting guidelines were obtained
from the models fitted and described in this
chapter. Because the models fit to the low-
spending group and high spending group are
monotonically increasing and decreasing with "p"
(percentage Joint advertising), respectively, these
models would suggest that "p" should be close to
the observed highest and lowest values in the
respective groups of markets. From the middle
spending group (overall spending rate of between
$5.50 and $7.00 per 17-21-year-old male with an
average of $6.25), to maximize total DoD appli-
cants, "p" should be set at 41 percemt. To
maximize DoD high school diploma graduate and
senior (HSDG + HS), total Army and Army
HSDG plus HS, "p" should be set at 42 percent,
41 percent, and 44 percent, respectively.
Selecting 42 percent as the value of "p" and
applying it to the average spending rate for this
group of markets yields a suggested spending rate
for Joint advertising of about $2.60 per capita.
For the low-spending ADIs with a mean spending
rate of $4.34, this level of Joint spending
translates to a value of "p" of about 60 percent.
Response in these markets increases with "p," but
the highest observed value of “p" is about 70
percent. Any possible decline in response toward
the end of the observed range of "p" is unlikely to
be detected by our model. Thus, a value of 60
percent for "p" seems plausible.

For the high-spending ADIs with a mean
spending rate of $7.98 per capita, the middle-
spending group translates to a value of 30 percent
for "p." Response in these markets decreases
with "p," but the smallest value of "p" observed is
about 20 percent. Thus, a 30-percent value seems
plausible.

To summarize, point estimates of suggested
"p" values were estimated for each of the three
working media spending levels as follows:

High-Expenditure Level 30 Percent

Joint

Medium-Expenditure Level 42 Percent

Joint
Low-Expenditure Level 60 Percent
Joint

Since no significant positive advertising effects
were supported in any analysis for working media
expenditures over $5.50 per 17-21-year-old male,
the low-expenditure level is recommended. In
other words, the low-expenditure level of
advertising is indicated because, over the period
of the experiment, no additional response to
advertising in excess of this expenditure level was
evidenced. The level of working media per 17-21-
year-old male was established at between $4.34
(the mean of all low-expenditure level obser-
vations) and $5.50 (the maximum of the low-
expenditure category). The mix of working
media was established at between 45 percent (near
the suggested point estimate for the medium
expenditure category) and 70 percent (the
maximum of the low-expenditure observations).
Moving from per capita FY 1984 working
media implications to actual FY 1987 dollar
budget guidelines required several steps. Non-
media costs, price inflation in advertising costs
between 384 and 1987, and non-test advertising
elements had to be computed and added to a
working media aggregate budget determined by
multiplying the per capita spending amounts by
9,677,000 (the number of 17-21-year-old males
in 1984). Non-media costs were interpolated
from data provided in the advertising plans
prepared by each advertiser in preparation for the
experiment. These costs ranged from less than 8
percent of working media expenditures for Joint
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percent of working media expenditures for Joint
advertising at its highest budget level to more than
39 percent of working media expenditures for
Service-specific advertising at its lowest level of
the recommended range. These costs were 11.2
percent of working media for Joint advertising at
the control budget level in FY 1984 compared
with 25.3 percent for the Services at the control
budget level. These additional advertising
program costs incurred by the Services were
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then included in the budget computations.

~ Advertising price inflation was estimated at 10

percent per year, and non-test advertising costs
were added directly back into budget totals where
indicated (i.e., reserve and officer program
advertising were added back into the recom-
mended total DoD advertising budget levels).
Table 8.1 in the next chapter presents the results
of these calculations for selected budget combi-
nations within the range of combinations implied
by the analyses discussed in this chapter.
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CHAPTER 8 7
SUMMARY AND RECOMMENDATIONS v
7
’ L N
" Key aspects of the DoD Advertising Mix Test, basis in a test cell made up of television markets LY’
Y its results and budget implications are described to (ADISs) and identified by a color. The four test Gy
consolidate the material of earlier chapters and to cells were matched as closely as possible to one NG
; support the recommendations presented here. another for past enlistment performance, levels of N
:: The DoD Advertising Mix Test was an in- unemployment, youth propensity to enlist, and “‘E“' \
Y market test designed to generate quantitative data for racial, urban and geographic composition. o4
' to help answer the following question: "What is The test budgets were implemented in the test :
the optimum mix of Joint/Service-specificrecruit-  cells for a period of one year. The experimental 3]
ment advertising for achieving active, enlisted, budget conditions were generally well imple- E’Jr
non-prior Service (NPS) goals at different levels mented by the military advertisers and a ::;.‘.-'
of total DoD recruitment advertising?"5 This comprehensive data set covering the experimental ol
question was addressed with a field experiment to period was assembled and analyzed. 3
assure meaningful variance in the levels and The analysis focused on providing manageri- NN
mixes of advertising observed, statistical indepen- ally useful guidelines for DoD advertising budget t:;:-
dence between advertising and enlistments in past policy based on assessments of efficiency and NN
periods (and other recruiting variables), and effectiveness criteria. Multiple measures of =i
consistent measurement of recruiting system recruiting system performance were reviewed, I
performance. These assurances are necessary to collected and employed in the analysis. __.-
allow causal inferences to be drawn. The test was Consistency of results across measures and 1:12::
collaboratively designed and fielded to measure analysis methods was emphasized. The direction :-;';
the effect of: and order of magnitude of effective changes in -
budget policies were sought rather than precise o
« Different levels of total DoD advertising and static decision rules. '.:}'.:
budgets oy
RESULTS o
 Different mixes of Service-specific and I '_4,
Joint advertising budgets As noted in Chapter 6, Cell Blue performed E‘:::

Hence, the test focused on aggregate budget
levels. All allocation, media, and placement
decisions were made and implemented by the
military advertisers through the same decision and
control processes now prevalent in military
advertising practice.

The test involved four systematically different
budgets. Each was implemented on a pro-rated
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better than or at least as well as the other cells.
Cell Blue, with the lowest overall advertising
expenditure, did not adversely affect recruitment -
performance during the test year. In fact, Cell
Blue performed significantly better than the other
cells when measured by enlistment contract and
applicant rates per unit of population.

SKorb, op. cit.
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The fact that Cell Blue, with the smallest
advertising budget, did better than the other cells,
does not imply that advertising is ineffective for
military recruiting. Indeed, changing shares of
recruiting advertising allocated to the various
Services could yield different responses. Recall
that the shares of Service-specific advertising
budgets were intentionally kept stable during the
test period. Furthermore, only the level and mix
of expenditures were varied. Advertising was not
eliminated. Consequently, the overall effective-
ness of advertising for military recruiting, beyond
the levels and mixes tested, cannot be assessed.

The results of the experiment are sound for
the military recruiting system as a whole and are
also valid for the Army as well as for the other
Services.

BUDGET IMPLICATIONS

The results of the experiment have budget
implications in two ways. Based only on the

experimental results, a national implementation of
the Cell Blue budget levels is warranted on
grounds of both efficiency and effectiveness.
Any such implementation should be accompanied
by a commitment to the notion that market
response to the new budget levels should be
tracked and tested further. Some markets should
be maintained at alternative spending levels to
determine the longer-term effects of the Cell Blue
budget level. This altemnative is referred to as the
direct implications of the experiment. Its
implementation would lead to a reduction in the
FY 1987 DoD enlisted, active-force advertising
budget from $154.3 million to $86.7 million.
The total DoD advertising budget would decline
from $242.9 million to $175.3 million. The Joint
advertising component of these budgets would be

maintained at $23.6 million, and $31.8 million

~ respectively. Hence, the Joint advertising share

of these budgets would increase.

Alternatively, budget implications based on
the analyses presented in Chapter 7 indicate a
superior level of system performance (measured
by applicant rates) than either the direct impli-
cation policy or current budget policy. Based on
these analyses, several different mixes and levels
of advertising expenditures can contribute relative-
ly equally to fulfilling recruiting system require-
ments. Depending on the particular combination
of budget level and mix chosen, total advertising
spending would fall while Joint advertising would
increase. As Table 8.1 reflects, the FY 1987 DoD
enlisted, active-force advertising budget would
fall from $154.3 million to between $92.2 and
$112.5 million. The total DoD advertising budget
would fall from $2429 million to between
$181.3 and $201 million. Here, Joint advertising
components of these budgets would rise
substantially from $23.1 million to between $35
million and $41 million and from $31.3 million to
between $43 and $50 million, respectively.

RECOMMENDATIONS

Two comments should be made regarding the
spirit of the recommendations. First, no single
experiment or research initiative over a fixed
period of time provides adequate basis for
asserting definitive, deterministic policy mandates
in marketing. Rather, effective application of
experimental results are achieved when testing is
viewed as a vehicle that facilitates organized
learning about the limits of existing marketing
policies and about the feasibility of establishing
better policies. The recommendations can best be
viewed as suggestions for adaptive initiatives
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Table 8.1
EXAMPLE FY 1987 BUDGET
CURRENT AND PROPOSED LEVELS
Millions of Dollars
Current Proposed Levels
$4.35 $5.00 $5.50
Per Capita  Per Capita Per Capita
70% Joint  60% Joint 45% Joint
Total DoD Advertising Budget 2429 1813 1919 200.8
Joint 31.2 489 50.2 432
DoD Enlisted Active Force 154.3 922 103.3 1122
Advertising Budget
Joint 23.1 40.7 420 350
DoD NPS Enlisted Active Force  126.8 65.7 75.7 84.6
Advertising Elements Tested
Joint 227 403 41.6 346

based on the results of the experiment. This
implies an ongoing review and evaluation of these
recommended initiatives.*

*The models and estimation methodology used in
this study are consistent with those of previous
research on factors affecting enlistment supply.
However, more recent efforts suggest that re-
cruiter behavior variables might be important in
manpower supply models (Dertouzos, 1985;
Carroll, Lee and Rao, 1986). Systematic
changes in recruiter behavior can alter the quan-
tity and quality of enlistments and can make
estimating the impact of recruiting resources,
including advertising, difficult. To the extent
that changes in recruiter behavior are correlated
with changes in advertising expenditures, the
magnitude of the advertising effect may be under-
estimated.

For example, a sluggish economy or other
external factors could produce a climate in which
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The second consideration concems the fact
that several DoD advertising budgets have been
proposed and/or approved since the experiment

recruiters would have little trouble meeting
monthly goals. In such a situation, increases in
enlistment supply resulting from advertising may
not result in observable increases in actual con-
tracts. The advertising effect, in the absence of
suitable recruiter motivation, may merely make it
casier for recruiters to achieve their objectives.
Thus, models which do not account for the level
of recruiter effort may not capture the true adver-
tising effect.

Accounting for such factors simultaneously
for all four Services is a demanding task well
beyond the scope of this study. Accordingly,
any effects that recruiter behavior variables might
have had on the findings of this experiment are
unknown.
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was initiated. The decisions made in this budget-
ing process contrast slightly with our recommen-
dations.* More specifically, the DoD enlisted,
active-force advertising budget has grown in real
terms from the $108.7 million FY 1984 budget
level to the proposed FY 1987 level of $154.3
million. At the same time, the proportion of the
budget allocated to Joint advertising has decreased
over this period from 16.9 percent to 15.2 per-
cent. Although the results of the experiment
firmly argue for budget levels moving toward
those in Cell Blue (lower overall expendi-

*Application of Research Findings

In h:i' 1986, the Deputy Secretary of Defense
reviewed the findings of the DoD Advertising
Mix Test. After full consideration of the findings
and the recruiting environment, he decided to
phase in reductions to total DoD advertising and
to effect cost savings by reducing Service and
slighltg' increasing the Joint advertising budgets.
Specifically, the Deputy Secretary established a
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ture with a greater proportion allocated to Joint),

~ exactly the opposite has occurred during the

recent budget cycles.

With these considerations in mind, three
recommendations based on the DoD Advertising
Mix Test are provided:

1. Budget Policy - Reduce DoD recruitment
advertising budgets while increasing the
proportion of those budgets allocated to
Joint advertising. Both the direct and
alternate budget implications of the test

oal to achieve a 25-percent reduction in the total

D advertising budget by FY 1991. Table 8.2
displays the target advertising budget levels for
the Services and the Joint program for FYs 1988
through 1992,

Continuous monitoring of Service recruiting
performance will be conducted to ensure that
adequate resources are provided to support DoD
recruiting efforts and thatjustifiable annual adver-
tising budgets can be formulated and defended.

Table 8.2
DoD Recruitment Advertising Budgets
FY 1988 - FY 1992
(Current Year Dollars in Millions)

TOTAL 236.6 2215

EY 88 EFY 89
Army 124.8 120.2
Navy 36.2 25.7
Marine Corps 18.8 17.7
Air 