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ABSTRACT

• This analysis was performed to evaluate the effectiveness of Navy

recruiting advertising in producing fully qualified , first—term enlist-

ments during calendar years 1976 and 1977. Advertising expenditures

• and enlistment data were allocated to the county level by month. Ad-

vertising expenditures for  the general enlisted program included national

media , local advertising by recruiting districts , and the recruiting

aids utilized by recruiting districts. The total enlistments and the

enlistments of high school graduates (HSG) scoring above the 50th per-

centile on the Armed Forces Qualification Test (AFQT5O) were also ag-

gregated by county by month as measures of the quantity and t1~e quality

• of enlistments. Recruiter goals , the number of recruiters , the number

of Qualified Military Available (QMA), the number of high school graduates ,

and the unemployment rate were also included . All of the variables , except

uncmplcyment rate) were normalized for the QMA . Cases from Decez±er 1976,

with zero enlistments , and with enlistment rates (total enlistments per

QMA) exceeding .OCi were considered outliers and not included in the study.

A four th  root transformation of advertising was made to permit fitting

the data to a linear , least squares model. Stepwise mul t ip le  regression

of enlistments per QMA on the independent variables resulted in a signif i—

cant R squared of .556 in which local advertising during the current

month and recrui t ing aids lagged two months played the most s ignif icant

parts.  When the HSG/AFQT5O enlistments were used as the dependent van —

able , a R squared of .737 resulted with the same advertising variables

as above the most significant. The results demonstrated the importance
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of the amount, type , and timing of advertising . Apparently excessive

amounts of advertising weaken the relationship between advertising and

enlistments. The proportion of high school graduates to the QMA in a

county was a significant determinant of the enlistment rate , but the

• proportion of recruiters and the proportion of the monthly recruiters’

goal to the QUA, as well as the unemployment rate , were not.
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SUMMARY

Problem

Analysis to measure the effect iveness of Navy advert is ing has been

concerned with such data as the number of calls to a to l l—free  number or

the responses to questionnaires by walk—ins to a recruiter ’s office.

However , analysis has not been devoted to determining the effectiveness oi’

advertising expenditures in producing enlistments , which is comparable to

civilian firms trying to budget advertising expenditures optimally for sales.

This need to determine the effectiveness of advertising in producing en-

listments is a par t of the overall problem of sustaining the All Volunteer

Force at an acceptable cost.

Obj ective

The objective of this analysis was to determine the degree of relation-

ship between naturally occurring advertising and enlistment data (historical

data from calendar years 1976 and 1977), controlling for the important

manageria l , de mog r ap hic , and socioeconomic variables. Advertising data was

lagged to determine if a carryover e f f e c t  existed between adver t is ing in

the past and current enlistments.

Appr oach

The approach taken in this analysis was to aggregate all data at a low

level , the county , within a short time interval, the month , to permit a

• microanalysis approaching the individual decision to enlist. Fully quali-

f ied , first—term enlistments each month in each county during calendar

• years 1976 and 1977 were includEd . Total enlistments and the enlistments

6
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of high school graduates scoring above the 50th percent i le  on the Armed

Forces Qual i f icat ion Test (HSGIAF QT5O) were used to measure both the quanti—

ty and the quality of the enlistments. National media advertising , Local

Advertising Management System (LAM S), and Recrui t  Advertising Department (RAD)

aids expenditures for  the general enlisted program were included . Recruiter

goals (Q goals), the number of recruiters , the number of Qualified Military

Available (QMA), the number of big schoo l graduates , and the unemp loyme nt

• rate were non—advertising variables included in the study. Single equa~ inn ,

linear , least squares models were fitted to the data at the county—monthly

level to determine the significance of the advertising and non—advertising

variables. All variables excep t the unemp loyment rate were normalized with

the Q>L~ vieldin~ enlistment rate models (enlistments per Q~’L~) .

Results

1. Media and RAD aids advertising two months prior to the month of an

enlistment and media and I~\NS advertising during the month of an enlistment

were the most significant advertising expenditures in the enlistment rate

models.

2. The sum of the media , LANS , and RAD aids expenditures for advertising

~-~aS not a positive contributor to the enlistment rate of quality enlistecs ,

while each advert is ing typo individually was a positive contributor .

3. Excessive advertising rates were found in counties where enUst—

ment product ion rates  were high . A fourth root transformation of advertis-

ing was required to make the re la t ionship between enl is tment  ra te  and ad—

• 
. vert is ing ra te  linear .

4.  The propor t ion of high school graduates  to QMA in a county was one

of the significant determinants of the enlistment rate.
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5. The proportion of recruiters to QMA and the national unemployment

rate were not significant factors in the determination of the enlistment

rate.

6. The county ’s monthly goal of enlistees being sent to recrui t

- • . training , the Q goal, did not enter the regression equation due to its

insignificance.

Conclusion

Navy adver t is ing was e f f e c t i v e  as one of the determinants  oi the e n l i s t —

• ment r a te , en l is tments pe r QMA . The ar~ount of advertising , the t::pe of

advertising , and the timing of advertising were important aspects of adver-

tising which a f f e c t e d  i t s  con t r ibu t ion  to the en l i s tment  r a t e .  Ne dia an d

R~D aids expenditures two months prior to an enlistment and media and L~’~~d

expenditures the month of an en li s tment  were the s igni f icant  adve r t i s ing

expenditures found in this study. The model used ~~ the study does not

provide a definitive det:rminati-~-n of the direction of :he effect between

enlistments and advertising , ~-;hother advertising resulted in enlistments

or expected enlistments resulted in advertising .

Recommendations

1. Data directly from the  c c u n t v — m e n t h l v  level is needed to replace

the LANS, RAD aids , Q goals , and recruiters estimated from data at the ~ava1.

Recruiting District Level. The n.~mp lo~~ cnt rate should also be determined

at some level below the  nationul rate used in this study.

2. The e f fec t iveness  of each of the national media categories ,

(television , radio) should be examined as a result of the significance of

total  media adver t i s ing  f ound in th is  s tud y .

3. A model is needed which includes the cases of zero enlistments

excluded by this study .

8
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4. The Delayed Entry Program (DEP) pool should be included as a factor

in addition to the Q goal which drives enlistments .

5. Analysis with appropriate  models is required to determine the

direction of influence between advertising and enlistments.

- 6. The optimal relationship between advertising expenditures and the

potential of a territory as measured by an indicator such as the Recruit-

ment Development Index (~DI) requires investigation.

9
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I. INTRODUCTION

A. PROBLEM

Analysis to measure the effectiveness of Navy advertising has been

concerned with such data as the number of calls to a toll—free number or

the responses to questionnaires by walk—ins to a recruiter ’s office.

However , analysis has not been devoted to determining the effectiveness

of advertising expenditures in producing enlistments , which is comparable

to civilian firms trying to budget advertising expenditures optimally

for sales. This need to determine the effectiveness of advertising in

producing enlistments is a p~’rt of the over -~ll problem of sust aining

the All Volunteer Force at an acceptable c cs t .

B. PURPOSE

The purpose of this analysis ~;as to de~~ :-:rn~ne the degree of relation-

ship between naturally occurring advertising and enlistment data (histori-

cal data from calendar years 1976 and 1977) ,  con tro lLin g  for  the important

managerial , demographic , and socioeconomic variables. Advertising data

was lagged to determine if a carryover effect existed between advertising

in the past and c’.~rrent enlistments .

C. BACKGROUND -

The All Volunteer Force has been res pcn~ ible for a major impact on

military recruiting . The Navy recruiting organization is no longer able

to passivly screen potential recruits forced to enlist by the draft.

Today the Navy must actively compete with civilian firms as well as the

other military services for qualified personnel in the necessary quantities

13
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to maintain existing force structures. To be successful at attracting

and enlisting personnel in the labor market, the Navy recruiting organi-

zation must function as a marketing and sales organization to sell erl—

listment programs .

Just as advertising plays an important role in the marketing and

sale of civilian products and employment opportunities , advertising has

become significant as a tool of the Navy ’s marketing and sales organi-

zation within recruiting . The Navy spent over 16 million dollars for

• advertising in fiscal year 1977 and has budgeted 18 million dollars for

advertising in fiscal year 1978 in comparison with only 2 million dollars

• for advertising in fiscal year 1971 before the All Volunteer Force.

Navy advertising is directed toward three obiectives. First , it

should influence those potent ia l  enlistees not considering the Navy for

employment , and promp t them to seek information from a recruiter about

available enlistment programs . Second , for those interested in the Navr ,

advertising should support the recruiter ’s efforts to influence a pcte::tiai

enlistee ’s ~ropensity to enlist for a particular program for which he is

qualified . Finally , advertisin~ and a rec~~iiter should work to meet the

most important objective of any marketing effort , the sale , which in this

case is an enlistment. Therefore , to be considered effective , advertising

should contribute to the third objective as well as to the first two so

often considered in previcus studies.

The Navy Recruiting Command (NRC) is responsible for recruiting arid

its associated advertising . The Recruit ing Advertising Department (RAD )

of the Navy Recruiting Command actually plans and directs the Navy ad-

vertising program. The General Enlisted Program receives about half of

the total advertising bud get with lesser shares to re—enlistment and

14
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retention programs, reserve enlistment programs , specialty enlistment

programs (nuclear and electronics), and officer enlistment programs .

The Navy advertising bud get is not only al1oc~ ted among enlistment

programs but also divided into three functional categories : (1) national

media advertising , (2) Local Advertising Management System CLANS), and

(3) Recruiting Advertising Department (RAD) recruiting aids. National

media advertising is prepared and distributed under contracts with

• civilian advertising agencies such as Ted Bates , Inc., New York. National

media advertising consists of advertising for television , radio , maga-

zines , mail—outs , outdoor billboards , and newspapers. LANS and RAD adver-

tising funds and materials are allocated to the six Navy Recruiting Areas

(NFJi) and the forty—three Nav i Recruitins Districts (NRD) of the Navy Re-

cruiting Command. L~MS allocations are requested from the Navy ~ecr~ it—

ing Command by each Navy Recruiting District with the approval of its

Navy Recruiting Area for use in local advertising such as school news—

papers, programs for local events , and for individual recruiter adveriisinf

such as mail—outs. RAD aids include printed material , promotional items

such as pens , matches , desk organizers , and briefcases , spot films for

televisica, and sound tracks for radio used at the recruiter level. These

recruiting adis are designed by the Recruit Advertising Deoartment and pro-

duced under contract by a civilian firm in most cases. Table I shows the

expenditures for the General Enlisted Program for the three categories of

advertising.

15
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TABLE I

GENERAL ENLISTED PROGRAN E~~ENDITURES

YEAR MEDIA LANS RAD TOTAL

1976 3,916 ,371 1,122 ,320 6 , 288 , 036 11, 326 , 727

• 1977 5,803 ,669 1,333 ,629 8 ,752 , 187 15,889 , 485

The need for  a determinant of the effectiveness of advertisir.g has

prompted research by civilian and mili tary marketing analys t s .  Thoug h

agreeing effect iveness  should be measured and t~~
-

~~~ question , “How much

• advertising is enough?” , answered , researchers cannot agree on how ef-

fectiveness should be measured . One group of researchers has seen ad—

• 
. vertising as a communication process without being concerned about a

change in attitude or an initiation of any action by the target audience.

A second group of researchers has focused on the change in attitude as a

result of advertising . Finally, a t”.ird group of researchers has been

• concerned with the e f f ec t  of adver ti~ ing on the sale of p rcdu c t s .

The military analysis of adver:~~ ir.g h:~s ocasisted of attempts to

measure both the communication of its advertising izid any rcs~:lting atti-

tude changes through surveys and çu c s : i c :~n ai r cs .  The St an f o r d  Research

Institute, in research for the Army [~‘c~ € -r~:.an , ~~~ aad Volimer a97 1]

and the Air Force Human Resources L~ b V i to ~~ . . i l l 1 n ~ and W i l l i ams  1974]

have analyzed the responses by high schooL students and walk—ins to a

• recruiter ’s office. They wished to detcrmi:;c theeffec: of each media

type and their relative impact versus ct ~’~ r recrui t ing aids. Rhodes

Associates (1978) has completed a similar study for the Nav’. using data

from the Market Facts Survey cf 197 to measure the effect of advertising

16 
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• on the propensity to enlist. However , the military has not yet done re—

• search on the effect of advertising on the sale of its product , namely ,

enlistments.

Advertising is only one of the many fa ctors which influence the sale

of a product. Therefore , controlled experiments with advertising have

been tried in addition to the analysis of advertising as it interacts

• naturally ~;ith these other factors. Neither the controlled experiments

nor the studies of naturally occurring sales data have been ccmpletely

successful in showing the effects of advertising . A controlled experiment

by Anhauser—Busch from 1962 to 1968 excluded many faetors other than ad-

vertising , but the results showed no significant effects cn sales due to

• advertisin~ tAckoff and Emshoff 1975] . The research usin5 naturally oc—

curring sales data have met with difficulty trying to account fcr the

factors at work in addition to advertising . Regressicn analysis dominates

the research done with data from naturally occurring sources. For examp le,

Palda (1964) was successful  with a single equation regression model which

included lagged advertising to explain current sales . However , Quandt

(1964) found the single equation model irLadequate in his research , and he

is suspicious of the results of any regression model to explain the effec t

of advertising. The simultaneous equation models which have been deve1c~ed

seem better suited to the comp lexity and interaction in the sale of a pro-

duct. Aaker and Day (1974) developed a three equation model with aware—

ness, attitude , and market share as the dependent variables . Bass (1969)

included competing products in his analysis of cigarette sales with a

simultaneous equation model.

17
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While not completely successful, the civilian analysts have found

regression analysis a useful approach to measure the effectiveness of

advertising as it relates to sales. Military advertising studies have

used regression analysis but not with enlistment data . Therefore , it

seems logical to extend the regression analysis of advertising to include

enlistments. This study will concern itself with single equation models

to relate enlistments and advertising .
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II, METHOD

A. SCOPE OF THE STUDY

This study was completed with data from the period 1 January 1976

to 31 December 1977. All enlistment and advertising data from this period

was aggregated according to its month and county . The county was identi-

fied by the FIPS code , a five—digit code assigned to each county . Alaska ,

Samoa , the Canal Zone, Guam, Puerto Rico , and the Virgin Islands were cx—

eluded from the study . Cities with separate TIPS codes were combined

under the county ’s FI PS code , becaus e the adver ti sing data  were avai lab le

for the county only. The deletions and ccmbiations resulted in 24 m cn t h l

data groups for each of 3,074 counties.

In addition to enlistments and advertising , data on the following re-

cruiting and socioeconcmic variables were collacted : The monthly Q goal

(the number of enlistees to be sent to recruit training) and the number

of production recruiters (canvassers) for each Navy Recruiting District;

the Qualif ied N i l it a ry  Available (QNA ) and the number of high school ~‘r ad—

uates in each county ; and the unemployment level each aonth of 1976 and

• 1977. A complete discussion of each element of data follows this intro-

duction .

Two measures of effectiveness were used in this study. First , the

total number of fully qualified , first—term enlistees was used as a

measure of the quantity of the enlistments. Second , the number of en—

listees who were high school graduates (HSG) scoring above the 50th per-

centile on the ~.rmed Forces Qualification Test (AFQT5O) was used as a

measure of the quali ty of the enl is tments .

19 
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A linear , least squares model fitted to the data was used to deter—

mine the significance of advertising in the enlisting of personnel with

these two measures of effectiveness. This model was of the following

functional form :

Enlistments = f(Advertising , Goals , Canvassers , Graduates , Q~!A ,Tn—
employed).

This model was normalized by dividing all variables by OMA , making the

dependent variable an enlistmen t rate. This rate of enlisting was thought

to be a better indicator of recruiting effectiveness when considering

counties of such varying sizes . The modification also helped eliminate 
1 

-

a muitic~olinea~it;,- problem among the independent variables resultiug frc~c.

the use of QMA by the recruiting ccru:and to allocate all recruiting re-

sources. The enlistment rate model used in the analysis was cf t~:e form :

Enlistments f ( Advertis~nc~ G o als , Canvassers, Graduates, UnemP loYmentRote)
- Q Q~-~\ Q’~ 

Q\~

3 . DATA IN TuE ~TUD1

1. Enlistments

Monthly enlistment data was obtained from extracts from the US~RE~

DOD Edited Files of 1 January 1976 to 28 February 1978 by the Defense Man-

power Data Center , Monterey , California. The following criteria were

used to select enlistees from this file:

1. Navy
2. No prior  servcie
3. Fully qualified
4. Enlisting into active duty or into Delayed Entry Program (DEP).

Then coded information on each of these enlistees was extracted as fol lows :
!
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1. Home of Record — State
2. Date of Enlistment
3. Highest Year of Education
4. Sex
5. Race
6.  AFQT Percentile
7. Home of Record — County.

The FIPS code for the county given as home of record by each en—

listee was formed by comhinirg the coda for the home of record (state)

and the hc:ne of record ( ‘unt’--). The month of enlistment for each en—

listee was deterained Fc :~n the date of enlistment , which is the date he

signed the enlistment contract (pa y entry base date). Knowing the month

and county of each enlistment , total monthly enlistments were determined

for each county for each u~nth of 1976 and 1977. In addition , the sex,

race, h i ’-e~; :-~ear of education , and AFQT percer~til~ of each enlistee

were used to divid e the monthly enlistments in each county into subgroup—

ings such as males , females , rnajority , minority, high school graduates ,

and AFQT percentile greater than 50. Table II shows the r~cnth1v enlist-

ments for the 24 months covered in the stud y.

2. Media Advertising

Mcnthl’: media advertising for each county was obtained from the

NRD MedIa Allocation Report  of 2 Februa ry 1978 prepared by Ted Bates and

Company , ~ew York , New York . Expenditures for the General Prime (Majority)

Program for the following media categories were extracted from the report:

1. Television
2. Radio
3. Magazines
4. Direct Mail
5. Outdoor
6. Newspaper
7. Newspaper Supplements
8. Total County Expenditure.
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TABLE II

MONTHLY ENLISTMENTS

YEAR MONTH TOTAL HIGH SCHOOL GRADUATES
ENLISTMENTS GRADUATES ABOVE 50TH %

1976 Jan. 9,021 5 ,834 4 ,175
Feb. 7,897 5,114 3,765
March 8,138 5 ,612 4 ,218

• April 6,666 4 ,650 3,471
Nay 5 ,834 4 ,209 3 ,131
June 7,067 5 ,553 3,613
July 7,531 5,691 4,173
Aug. 7,761 5 ,88 6 4 ,346
Sept. 8,207 5,927 3 ,991
Oct. 7,891 5 ,45 9 3 ,612
Nov . 9 ,098 6,132 4,4~ 2
Dec. 16,457 11,291 6,147

1976 Total 101,368 71.338 51,309

1977 Jan. 7,025 4 ,703 3 ,194
Feb . 7,191 4 ,651 3,172
March 7,764 4 ,990 3,469
Apr il 6 ,332 4 ,073 2 ,886
May 5,900 3 ,818 2,738
June 7,63 3 5 ,154 3,461
July 7,852 5 ,213 3,483
Aug . 8,677 5 ,616 3,809
Sept. 7,443 4 ,374 2 ,9S9
Oct. 3,951 3 ,74 1 2 ,651
Nov . 6,927 4 ,033 2,904
Dec. 6,861 3 ,836 2 ,719

1977 Total 85,556 54 ,202 37 ,495
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Table III shows the monthly expenditures for each of the media

categories . There were no expenditures for advertising in newspapers

or newspaper supplements for the general major i ty  program , so these

two media categories were not included in this study. The expenditures

• for each media category were allocated monthly to a county in accordance

with the following techniques .

The television allocation was based on the A. C. Nielsen Company ’s

determination of the distribution of total impressions (men 18 to 34) for

a particular program to each station airing th~ program. The cost of the

progr am ~-as distributed to each station according to their proportion of

the total impressions . The expenditure for each county was proportioned

according to Nielsen ’s percentage of average viewing hours by county for

each station.

In a similar manner the expenditures for radio advertising were

proportionally distri~ uced to each county. The ARE (.Adverrisinp Research

Bureau) male impressions per station were used to distribute the cost of

programs to each station. The Pulse , Inc., percentage of male 1isten.t:~g

audience by ocr station was used to allocate the station cost to

each cour~t~ - - -i l L  ase of new radio stations not in the Pulse calcula-

tions , that st.-~tion ’s costs were distributed directly to the county in

whi ch the s t a t ion was located. This procedure was used for both ne twork

and spot radio cost:,.

Magazine advertising was distributed according to the ABC (Audited

Board of Circulation) Supplemental Report on county circulation or ii’. some

cases according to circulation data supplied by the publisher . In the

case of limited distribution magazines, such as programs for specIal

events , expenditures were distributad directly into the county of the

event.
23
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Expenditures for  outdoor advert is ing were taken frcm the VCS

(Visual Campaign Sun -nary) and allocated to each county based on the

eounty ’s percent of total  ~‘MA (Qualified Military Available). The ~~~

used here was from the Recruits-tent Development Index for  July 1975 to

June 1976. 
-

Finally, direct mail counts by zip code for :nnil~ nc~s in October

1977 were used to prorate direct mail extenditures for thu ‘.~n:ire neriod .

The Zip — U—Data  t one  was used to assign ~ip codes to the a p r ’r c p r i a t e

county . The expenditures by county were than determined wiok inputs

from the direct mail distributor.

3. L~MS and Expenditures

Local Ad-:~~
- :oi~ ing M a n a g o n e nt  ~‘.-stem (L~”.~S) and kocr~ it- -tdv~ :tising

Department (P’.AD) ~noenditures were obtained from the ~rarteri y reports of

the Yavv Recruitinc Cor .0ond. Since :hi~ d n t n  was only avoi lab l e  q ua r tc rl y

fo r each of the 43 ~avv R C o r u i t i n ~ D ist r ict s , a method was devised :c al—

locate  the exper •d itures  to each c o u nt y  uon thlv . The a l loca tion  was

by f i r s t  grouping the  count ies  accord iny  to TRD . Due to t- -io changes  in

the a s sI gn m e n t  ef cou nt i e s  to  ::Lds in Ju ly  l~~76 cad Oc t o b e r  1 9 7 , all

counties did not  roacia in the same NR D f o r  the two :-~~~r s i n v e s o i : a t o d .

The quar t e r ly  LSYS sad ?~J~ expendi tures  by each ~RD were t~-en divided

equally among the th ree  mon ths  in a qu a r t e r.  These ocnth l :— t o t a l s  for

each NRP were then  anp or t ioned  to every count :; in the NRD accoroir ~’ to-

its number of Qualified Military Available (QMA ) , the number of eligible

men in the county between the ages of 17 and 24. (The source of the QMA

for each ccuntv is discussed below .) Thus , each count received its LA~-S

end hAD ollocation for the month according to the following :
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Quarterly NRD Expenditure
(3 X Total QMA in NRD) X QMA in County .

Table IV shows the LANS and RAD expenditures for each quarter.

RAD data was not available for the quarter , 1 January 1976 to 31 March

1976. Instead RAD data for the period 1 January 1976 to 30 June 1976

was allocated as stated above, except the division vas into six equal

monthly expenditures for each NRD instead of three.

4. QMA and High School Graduates

The Qualified Military Available (QMA ) and the annual number of

high school graduates in each county were available from the Recruit Mar-

keting Network of the Defense Manpower Data Center , Monterey , California.

As previously stated , the Qualified Military Available is the number of

eligib le men in each county between the ages of 17 and 24. The QMA ,

totalling 13 million, is from an update completed in 1977, while the

number of high school graduates , totalling 3 million , is from the year

1976. The QMA and the number of high school graduates remained constant

for each county for all 24 months of the study .

5. Q Goal and Canvassers

Every Navy Recrui t ing Dis t r i c t  (NRD) is assigned a monthly goal of

enlistees to be sent to recruit training . This goal, called the Q goal ,

along with the number of recruiters , or canvassers , in each NRD is reported

in the Navy Recruiting Command monthl y report .  As was done with the LANS

and BAD expenditures , the Q goal and canvassers within each NRD were ap-

portioned to each county in each NRD according to the county ’s Q}iA. Thus ,

the Q goal and the number of canvassers for a county were -~eterm ined by

26
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TABLE IV

QUARTERLY LANS MU) RAD EXPENDITURES

YEAR QUARTER LANS RAD

1976 - 1 186 ,405 
-

2 426 ,713 2 ,894 ,921

3 302 ,799 1,065 ,084

4 206 , 403 2 ,328 ,031

1976 Total 1,122 ,320 6 , 288 , 036

1977 1 260 , 360 2 ,471 , 120

2 302 ,520 4 ,658,691

3 329 ,100 820 ,212

4 441 ,649 802 ,164

1977 Total 1,333 ,629 8,752 ,187
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the following :

Monthly Total for  NRD
Total OMA in NRD X OMA in each CCun Ly .

Table V shows the monthly Q goal and canvassers.

6. Unemployment

The monthly unemployment percentages used in this study are for

both sexes ages 16 to 19. They are national , seasonally adjusted percentages

from the U . S. Bureau of Labor S tat i s t ics  Bul le t ins  on Employme n t  and Earn-

ings of January 1977 and January 1978. No attemp t was made to determine the

actual percentage for each county or for any aggregation below the national

level. Therefore, the unemployment Percentage ~~~S the same for all counties

each month. Table V shows the unemployment percentages used in this study .

C. EXPLORATOR? ~~ AL f SI S

1. Enlistments

Three subsets of the monthly county data groups were deleted from

the study as a result of exploratory analysis of the enlistment data prior

to model f o r mu 3 a t ion .  These subsets  were the cases f r o m  D ecember  l97~.,

the cases in which the to ta l  nonth i . :-’ en1 istment ~ in a count--- n-crc sero ,

and the cases with exceptionally high enlistmeuts per C~ A rates. First ,

the enlistments from December 1976 (shown in Table II) were more than

twice the expected number when compared with the months before and after

or compared with December 1977. This increase was attributed to the dis-

continuation of GI Bill benefits to anyone enlisting after 31 Decen:~ r

1976. It is impossible to know the impact of the disccntiouemce of the

Cl Bill on enlistments before  December 1976. Enl i s tments  in O c t obe r  ;~rd

November 1976 were 30 percent higher than they were in 19’7; howe~.-or , this

28
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TABLE V

MONTHLY Q GOAL , CANVASSERS , AND UNE~~LOY~~NT

YEAR MONTH Q GOAL CANVASSERS UNE~~ LOYMEN T
PERCENTA GE

1976 Jan. 5,953 3 ,241 19.9
Feb. 4,943 3 ,236 19.2
March 4,631 3,215 19.1
April 4,293 3 ,178 19.2
May 4,933 3.147 18.5
June 7,713 3,158 18.4
July 9 , 500 3 , 179 18.1
Aug. 9,500 3 , 236 19.7
Sept.  9 , 900 3 , 266 i 8 .6
Oct. 7,992 3,22 1 19.0

~~~~ Nov . 1,216 3,247 19.0
Dec. 4,688 3 , 222 18.9

l~~ € T ot a l  79 ,916 3,212 (awe) 19.0 (awe)

1977 Jan. 7 , 249 3 , 229 1S.7
Feb.  5,302 3,258 18.5
March 4,775 3,266 18.8
April  4 , 275 3 ,303 17.8
May 4 , 775 3 ,336 17.9
June 8,552 3,362 18.6
July 9 , 795 3 , 382 17.4
Aug . 11,442 3 ,495 17.5
Sept .  11,083 3 , 477 18.1
Oct .  6 , 375 3 , 420 17.3
Nov . 5 ,061 3 , 392 l ’ .l
Dec. 3,836 3,395 15.4

1977 Total 82 ,520 3 ,360 (awe) 17.8 (aye)
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is far from the 100 percent increase of December. Therefore , only data

from December 1976 was deleted ,

Second , the cases were deleted in which the monthly enlistments

in a county were zero , because including them resulted in a distribution

which was abnormally skewed and leptokurtic. Deleting the cases in which

there were no enlistments also restricted the analysis to the contribu-

tion of advertising and the other independent variables when enlistnents

occurred , which this study has defined as effecti’e.

Finally , when the total mcntkl’.’ erLlistnents were normalized by

dividing by the cou n ty ’s QNA , the d is t r ibut ion  shown in Table VI resulted .

A small number of cases in the ext r eme ri ght  tail of the distribution

indicated a higher enlictneri t rate than the bulk c f - ~he cases in the Inst

of tha distribution. This exceptionally high rate of enlistment started

at about .005 enlis tments per QMA ; therefore , these 682 cases were con~ id—

ered outliers and were deleted from the study.

Table VII shcws the results of an iavestigacion ef the vari~ :-les

in the cases remaining in the st~:d- - and the cases considerad out1ier~ ,

zero enlistments and enl is tments  p er  OM- ~ exceeding .005. The only s i t —

nif icant  d i f f e r ences  noted in the ‘:ariables were the O-~A ~nd the i-ni :--ber

of high school graduates. The outlier cases occurred in smaller counties

where zero and unusually high enlistment rates were more probable.

Table VIII shows the parameters of the raw enlistment distribution

and the normalized enlistment rate distribution before  and a f t e r  the dole--

dons of the outliers. Of the 73 ,766 counties—by--month cases , 33,175 total

enlistment cases and 22,844 HSG/AFQT5O cases remained for analwsis . Fewer

cases of HSG/AFQT5O remained because the number of cases of zero enlist—

ments of these quality enlistees was larger . The distributions show

30
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TABLE VI

DISTRIBUTION OF TOTAL MONTHLY ENLISTMENTS PER QMA

INTERVAL - FREQUENCY CUMULATIVE FREOUEN CY

Les s than .0005 7,973 23.6

.0005 to .0010 11,936 - 58.8

.0010 to .0015 6 , 083 76 .8

.0015 to .0020 2,979 83.6

.0020 to .0025 1,586 90.3

.0025 to .0030 1,065 93.4

.0030 to .0035 649 95.3

.0035 to .0040 402 96.5

.0040 to .0045 231 97.4

.0045 to .0050 22 a 98.0

.0050 to .0055 158 98.5

.0055 to .0060 116 98.S

Greater than .0060 408 100.0
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less skewness and less kurtosis a f t e r  the deletion of the outliers , and

the enlistment rate distributions were now almost normal. 
- 

-

2. Advertising

It was recognized that advertising in the months prior to an

enlistment might have an effect not included in the analysis. There-

fore, lagged advertising variables of one and two months were added to

the current month’s advertising for each county to allow for the effect

of advertising in previous months on the current month~s enlistmentS.

The decision of how m any months of lagged advertising to include was

decided b’7 conducting the analysis wi th up to five months of lag . This

analy sis showed that the r esu lts of the regression were not significantly

d i f f e r en t  whsn more than two m onths of lagged advertising were ~nc1eded .

Hence , lag ged advert ising variables of one and two months were included .

Using two months o~ lagged advertising data reducoci the number of cases c-f

total enlistm~ nt s  in the analysis to 30 , 083 and the number of cases of

HSG/AFQT5O to 20,656.

Distributing quarterly Ud-4
~S and RAD aid e:-:penditures equally

among the three months in the quarter meant that lagged TJd-~S and RAD aid

expenditures were often equal to the expenditures for the cur ren t  month .

In the cases wi th  LANS and RAD lagged one month , the lagged expenditure

would be d i f f e r e n t  from the current expenditure only when the current

month was the f i r s t  month in a quar ter , which should have occurred in

only one out of three cases. Similarly,  when LANS and RAD were lagged

two months , the lagged expenditures would be different frcm the current

ecpend i ture  when the current  month was the f i r s t  or second month in a

quarter , which should have occurred in two cut  of thre cases. Lacking

— monthly  LANS and RAJ) a~ d expenditures , th i s  assumption about their
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distribution from quarterly expenditures might affect the results with

LANS and RAD lagged one month since they were so of ten  equal to the cur—

rent LANS and RAD expenditures .

The total monthly expenditure for media in each county was used

in the regression analys is, because the individual media category expendi-

tures were not continuous throughout the two—year period of t he stud y

as show-n in Table III. ~aga zine advert ising w~ s t he only media wi th

advertising e’~:ery month (excor : July 1977), but magazine expenditures

were much lower mnonthiv in 1977 than in 1976 due to the shift from

magazines to radio in November 1976 and than to television iu AprIl

~977. Ma~~ 
and cutdoor expenditures were seasonal with nai cuts pr~’.’a1ea t

durir tho sch col year ari c~ ou tdo or  Jound cnl2.- durir~ ~~ apr g -t n~ cur~—

mer month s . Final i ;— , a f o u r t h  advert i s ing  v n r i ah l o , th e  t o t a l  oc ver t ~ s:~~

each month in each county , was created by summing the t o t a l  m~di , tha

LAN S , and the IA aid exp end itures . This to ta l  advertising ~x~ erditur :

was also lagged for one and two months .

3. Variables in the ~ode1

Table IX is a sunmary of the variables ~hi-d h ‘s-er a ~O t ~~~~~~~ r

for inclusion in the en l i s tment  models.  The d a t a  f r o m  L e c e - ~~er 9t € ,

from ease.s u i t h  zero enl is tments , and f rom cases w i t h  an e n l i s tm en t  r a t e

greater than .005 have been deleted . A dummy varia~’1e , YR , which  has the

value “ li’ in 1976 and “0,~ in 1977 , wa s created to account f or  the d i f —

— ferences in media al locations between the two years .  In add i t ion , the

ratio of the number of canvassers to the Q goal in a county was f e l t  to

be Imp ortant . A variable , CANGC~L , was created to represent  this r a t i o .

The unemployment ra te  has been multip lied by the Q>!A in each county to

determine the appr ox ima t e  number of un employed who were eligible for
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enlistment vice an unemployment rate which was constant for all counties each

month. This number of unemployed was also lagged one month.

4. Normalization and Transformation of Variables

Table X shows the correlation matrix for the variables which were

considered for a linear., least squares enlistment model of the following

fort~:

Enl i s tments  = £ (Advertising, Coals , Canvassers , Graduates , QYA , Unenplc-ved)

However , the  cor r e l a t ion  ma t r i - -: Poi n ts  out a probl em wi th  the r ec ru i ting

va r inblo~ picked fo r  this model , mul t icolinear i ty . The hig h in terc orre la—

tiona ~:~ -r; tha variables indicates the reed for a modification to the

mcdei . The ncd~ i!caticn :~c~~-d~~d uror ,  was n crmu : za t i on  of the var iab le-s

by dividjn~ them by C~t~- -

The multicolinearity foun d rr :0ng the recruiting variables is the

• result cf what has be-in called tha simult areit-- problcm . This is the

case when rala~ ionships among the voc iab l e s  do n ot  ~ary naturally , but are

fi xed or mo derate d  by some decis ion  of man a g ement .  For examp le , in the

civilian sector , mama c~-amen t rrojects sales on the ha~ir of orodeccion and

marketing plans , arid advertising is thez-i allocated accordingly . In short ,

sales determine advertising. In the case of Navy recruitin: , the Navy Re-

cruiting Command determines the enlistments (salru) needed and then allccates

the goals and resources , including advertasar~ , to produce t~~se erli~~e—

ments. The target population in an area , C~A , is the hey factcr far

determining this allocation . Therefore , the in tercorre la t ion  of the  r e —

cruiting variables is the result of their cotri~on determinant , Q-
~~~~~

.

Division of each variable by the county ’s Q~’L~ resulted the

correlation matrix shown in Table XI .  N ormal iza t ion w i t h  QNA has rcduc~ d
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the niulticolinearity. The dependent variable , enlistments per QMA , is

a measure of the ~onthly enlistment rate for each county , and it prov ides

a comparison of the recrui t ing ef fec t iveness  of all counties . The enl is t—

ment model was now of the form :

Enlistments — f Advertising, Goals , Canvassers, Graduates , Unemployment :ate )____________ — 

Q~-LA c~MA 
J

Vhile normalization with Q~-t~. has helped the mult icolinearit -’ pro-

blem , it has made the relation between ~n l i s t m o n t  r a t e  and the adv 2 rt i si r :

rate nonlinear. In example is shown it -. Table X~~~fo r  t ot a l  adve:ti~ ing . A

t r ans fo rmat~~cn was required which would help make this relation linear so

tha t a d v e r t i s i ng  could be included in the line -ar m c d c l  - - ith  en l i s tment  r a t :.

transf :-rmatior . which proved to be the most  a f f e c t iv e  was t a h i n g  the

fourth root of the adver:~ sang emoenditure before di -i-iir :: by (~-~A.  The re-

la t ion 5~~eween enliotr;ent r a t e  ama t o t ul  advertising r a t e  a f t e r  the

formation is zlso shcwn in Table XI I .  The o the r  cch e r t is i r a ~ r r r in h le s  were

i _li t r a n s f o rm e d  in the same way . Xone of the o tcer  in d e p e - c d c n t  v a r i ab l e s

-~r ihi ’s i t ed  the i -r n l i n o e ri t y  problem w i t h  e n l i st ment  r a t t ~, and no other

t r a a c f o r m a t~~on . ; v -ar e p e r f e r r ie d  on cmv ve c i - :h l e s  ~-:::cp t ad ar t i s i n ;  ble

XIII is the ccrre~ ation natri:-: with the transformed advert ~sirr v~~r ia b le s ,

which are indicated by the number “4” in the v a r i a h i r  n am e.

Index corre la t ion  is now a possible source of error in cerrela—

tion , because the variables are all ratios with a common var iab le  denon~aa-

tor , C -b\ . However , it was felt tha t this was an instance when it was ne—

cessary to do an analysis of the interrelations of the ratios knowing in-

dex correlation was present .

Table XIV is a summary of the variables which were considered for the

enlistment rate model. The dun-m y variable , Y~ , is a~ ar~n used , and the variables

39
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f or unemployment , UNEM and UNEM1 , are the actual unemployment rates for

the current month and for the previous month.

TABLE XIV

SU~ ’1ARY OF VARIABLES AFTER NORMALIZATIO N AND TRANSF ORMATION

VARIABLE DE SCRIPT ION ?EGRE SS ION NANE NEAN STANDARD DXV TATI~ Y

Enlistments/QNA ENL QMA .0011 .0009

Graduate Enlistments above
50th %/OYA CR5OQN .0005 .0006

4 
______

/Total Nedia/OMA NED4ON .0013 .0012

~~~ tei LANS/QNA 0010 . 0009

~~~~~-

/Total RAD/QMA R.\P~ QM .0016 .0014

4

~Total - tdver t i s in ~~/cd t-\ ADOOM .0019 .0017

Q COAL/QNA COLQMA .0005 .0002

Number Canvassers/ONA CANQMA .0003 .0000

Number Graduatos/Q~A GRADQN .2586 .0877

Pate UNE~~ .1823 .0093

I
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III. RESULTS

A. STEPWISE MULTIPLE REGRESSION

The stepwise multiple regression feature of the SPSS routine , RE-

GRESSION , :cas used to perform a linear , least squares fit to the data

with the enlistment rate  models.  The regression was allowed to cont inue

as long as the F statistic for the next variable to enter we; signafi-

cant at the .01 level, and as long as the adjusted R square continued

to increase wi th the entry cf these variables. The variables are shown

in the documentat ion in the order  in which  they en te red  the r ogr ess ion

equations -

The regression was performed first wi th the total e n li s tmen t  r a t e

as the dapendent variable and then with tiac enlistment rate of HSG/AFQT5O

as the dependent var iab le .  The lagged adver t i s ing  variables are indicated

by the rutnber 1 er 2 in the variable name representing one or two m o n t h s

of lag .

B. EtTLISTNENT hA.-.E hC~ PL5

Table XV is a summary of the stepwise regression of the normalized

data with to ta l  en l i s tmen t s  per QMA as the dependent variable. The total

advertising per QMA two months prior to an enlistment was the first var-

iable to enter the equation and was the nest  si gnificant along with LAM S

and PAD aids expenditures per ONA fcr the current month. However , the

total advertising per QMA for  the current  month entered the ecuat ion with

a negative coe f f i c i en t  as did LAN S expenditures per QNA the month before

an enlistmer.t. The proport ion of high school graduates  to QMA and the

44
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• 1 -

total media expenditures per QMA for the current month were also signifi-

cant according to their terminal F ratios and their Beta coefficients.

The proportion of canvassers to QNA and the unemp loyment r a t e , which

entered with a negative coefficient , were not significant factors. The

monthly Q goal per ~MA did not enter the equation.

The model e:Cp lained 56 ~e r ce r t  c- f the var~ arce in the to ta l  enlistment

rate. The dunn - v-a r :ahl~~, Y~~, ~~~~ t . ~~
- -:-d t - e  eçuation , which indicated a

hL~ aer en l i stm-o r .t t- r:-o ~~
— ~~ i c  :n 1- .; cr wa :en none or tao other

inde oenden t var iah a ~~~ :- ~ C-~’.i co uld ~c c c u n t .

Stepwise rogr e~~~io:i vc~ ~r i  ~
- t  

~~h tue n~ rmlized data and the

enlistment rate of c~iatin — t-: - o s  the. -t~ rendcu t varir.bl.~ with the

results s~-c’.n in d :hlo :-~-:r . ~~~~~ ~- - e~ e iThr tc the rcri.:1

w i t h  th e  t o t a l  0 1 i ; :n4 nt  r a t o  ~-: - :~~et: tha t : - ‘ertis inu wcs even nero

significant . The nunE er of high cchc;l ~ruouatss cod the d :mmv von ’ al ~.e

for  the :~‘ear rema ine d s i n ui f i can t  th is  ::cdcl , but  the number of c~ a—

v-assess not enter ~ ecuation , and the unemplovnoat rate wa; c-ace

again found to have a n-o~ a cive c o e f f i c i e n t .  Total  adve rt i s iag  l a g g o d

two mo n ta s  was again rue  f i r s t  var:a;!e to enter . I t  was not ea  that  tue

cu rrent  media , cur ren t  LA -~5 , and c u r r en t  RAD aids all entered the ~r -ua t ic-a

with a posi t ive  c c e ff i c i en t  while  the t ota l  adver t i s ing  expend i ture  fo r

the current month entered with a negative coefficient. This was aiso

true for advertising lagged one month. This supported the idea that th~

wo.y advertisirg money was spent was more important than the amount which

was spent . The model accounted for 74 percent of the var i a n c e  in the rate

of enlIstment of hig h school ~r adua t ea  scoring above the 50th percenti le

on the AFQT.
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TABLE XV

STEPWISE MULTIPLE REGRESSI ON OF TOTAL ENLISTME NT S (ENLQNA )

I
VARIABLE COEFFICI ENT BETA F AT ENTRY TERMINAL F

AD240t ’ .16 .31 34,213 289

.22 .25 655 155

C1~\J~- i- ~ .0009 .09 531 1~75

.16 .27 150 61

YR .00009 .03 100 110

.50 .03 56

.09 .11 24 30

— . 3CC02 — . 22 20 23

.11 .13 15 37

LN14QN — .12 — .13 22

— .12 — .24 14 14

Constant -  .0004

adjusted R Square .556 F 3138

Standard Error = .00057 d.f. = ll /3C07 1
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TABLE XVI

STEPWISE MULTIPLE REGRESSION OF QUALITY ENLIST MENTS (GR5OQM)

VARIABLE COEFFICIENT BETA F AT ENTRY TERMINAL F

AD24QN .18 .39 51,513 228

LAH4QM .19 .23 972 225

RAD4QM .18 .34 247 117

Y~. .00008 .06 249 175

GR~~ C’M .0004 .05 191 159

NZD4ON .13 .21 48 ~~

LN24Q Y .07 .09 38 35

AD4QM — .17 — .36 26 - 37

UNEMP — .00001 — .02 17 11

CANCOL .00003 .01 9 9

M 2 4 0N — .02 .04 5 5

Constant .0002

Adjusted R Square = .737 F = 5269.8

Standard Error = .00035 d.f. = 11/20644
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The standard error , or variance, of these enlistment rate models

is low because of -the large sample size. The analysis of the residuals

and thoDurbjn—Watson statistics of about 1.7 in each case indicated that

serial correlation was not present .

C. ~~LISTMENT RATE MODELS LES S TOTAL ADVERTISING VARIABLES

The variables created to represent the total monthly advertising

(media + LAN S + PAD aids) were deleted from a stepwise regression analysis

of the enlistment Sctc mcde~~ after seeing t:’~ie results of the analysis

-~hich included the total advac :isinu variables. The total advertising

variable was dele ted to d .~tcmcia-~ which comncnents , if any , cf the total

advert ising v a r ia b l e  la -rd two month s ware  si p n i f i c a n t .  In a d d i t i o n ,

the difference in sim s hetwaca th-e coefficients of total advertisiro~

and its components was a second rea~cn to perform the regression withou t

total adverti~ ir~g var iab le s. t w~-s hoped the results of this analysis ,

without the total advertisina variables , - -:ould provide a better evaluation

of the contribution of the comoonent variables.

Tables :-:VII and XVIII show the results of this regresnicn of the  an—

listment  rate models witucut tne total advertising variaD~ es. In oath

cases the m€dia , LAN S , and RAD aids (current month and lagged two months)

en te red  the equat ion with positive coefficients. Idaus the three corcgoneate-

of total advertising wore significant with positive coefficients in con-

trast to the  negative coef f i c i en t  cf total advertising. Therefore , the

resulta we-re in agreement with the proposition that effective advertising

is determined by hcw the money is spent (media, LANS, PAlS aids) and not

by the total expenditure.
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TABLE XVII

STEPT.~ISE MULTIPLE REGRESSION OF TOTAL ENLI STMENTS (ENLQMA )

WITHOUT TOTAL ADVERTISING VARIABLES

VARIABLE COEFFICIENT BETA F AT ENTRY T P ~-T”-~L i ~

LAN4QN .20 .22 32 , 237 134

PAD4QM .08 .14 1,378 71

GRADOM .0009 .09 - 587 i73

~~ 24QM .05 .07 242 42

.12 .20 66 i41

YR .2-0039 .05 77 108

c~ ;~~x .51 .03 57 55

MED4ON .05 .07 42 14

LN24QM .14 .12 38 55

— . 00022 — .02 23 f4

Idil4QM — .11 — .12 22 22

Constant .0004

Adjusted R Square = . 5 5 6  F — 34l9.~

Standard Error .00057 d.f. = 11/30071
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TABLE XVIII

STEPWISE MULTIPLE REGRESSION OF QUALITY ENLISTMENT S (GR5OQM)

WITHOUT TOTAL ADVERTISI N G VARIABLES

:~~F~I.~~L: COEFFICIENT 2:TA F AT NT~ Y TERM INAL F

LAN4QM .16 .20 t~7,5O7 173

RAD4QM .08 .14 1,977 81

NE2~QM .04 .06 410 33

GRADQN .0004 .05 166 161

TI .00008 .06 166 173

RD24QM .12 .23 140 200

MED4QN .06 .10 80 88

LX24 QN .10 .13 73 76

1JNE~T — .00001 — . 01 12 S

CAN COL .00003 .01 8 8

Constant .0001

Adjusted R Square = .737 F = 578 4.8

Standard Error = .00035 d.f. = 1O/206tS
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D. SU~-3~1ARY OF RESULTS

The final enlistment rate models resulting from the regression

analysis indicated that advertisiag was a significant contributor to

the determination of the monthly enlistment rate at the county level.

The two models , total enlistment rate and the enlistment rate of quality

enlisteas , are show-i’. be low wi t h their si~zaif icant independent variables.

Total Enliar-tent Rate

.0004 + .20090-RADON ~
- .00 C 09 YR — . 5 CAN QMA

+ .20 LAN4çN ± .0-S PAD4QN ± .05 Y DICM
i -’~ LM2~ QN + .11 PD24QN + .05 YF2~ OM

En l i s tm ent _ Ra t e  o f Oua li tv  Fn l i st ee~

GR50~?M .0001 ± .OC f4  G~E-~C-~N + .00008 YR

+ .16 L.’d-1-’~dN + .08 FA~L1~N ~ .06 N D4ON
+ .10 LN2iCN + .12 RD2 L. QN + .04 NE2~ QM

The two modeli iad~ cated that tho amount of advertisiat , the kind

of advertising (media , LANS , RAD iids), and the timing of advertisirg

were  i mp cr t a nt  in determining the en l i s tment  r at e .  Media ad v e r t i sin g ,

LANS , and ~\D aids expenditures during the current  month and during the

second lagged month were s!gnifi.cant , while the advertising during the

~~rst lagged month was not. As dtscu~’sed previously , in two of three

cases the L\NS and PA-I expenditures for the current  mon th and for the

f i r s t  lagged month were equal as compared with one of three cases for

the current  month and fo r  the second la~ ged month.  This might have con-

t r ibuted to the greater s ignif icance of LAN S and P~AD aid expenditures

la~ ged two months . Considering the coefficicnts above and the Peta
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coefficients in Tables XVII and XVIII, L-~NS expenditures were more signifi-

cant the month of the enlistment , PAD aids expenditures were more signLfl-

cant during the second lagged month, and media expenditures were equally

significant during both months . The proportion of high school graduates

was significant in both models , but the proportion of canvassers Th a

county was significant only in the total enlistment rate mcdel. The dummy

variabie ,YR , appeared j~ bath models and indicated a higher en l i s tm e nt

rate in 1976 which was not ~-xp1aiaad 1” rho vuriab~~s in ~~ nodal.
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IV . DI SC 1’SSICN

The analysis of the enlistment rate models showed advertising varia—

bles were significant in the determination cf the enlistment rate with

respect to both a quantity and a quality measurement of effectiveness.

Therefore , the advertising which anceared as en ables Ia thc-~ e ‘ncdeis

was affective . in arni’.-iag at these models , thor e counties without an

cmii srncnr in a ~-~ atic-iiar c-oath were excl uded a .aao. with those ccvr-tThi

with an a::cca cne l’.- hl~h acliotmont rare. Cver bald of rho cases in—

‘.-esti~ atec in chds stud’-- - era cases with zero enlistment: therefore , a

‘-d i  ~~
- thc :-~e ca c a o  -cculd add iaforcn:ion ta i cn-rc-:o

results ~~-: :ad h~:e -. L r :-~- ;ut ~~ca .

I nr or t - a n c  c teone ci the ~d- ;c n ri s i n g  v a n t a h~~es whi ch eanearoc

in t1a~ C! a~~tne :i c r ac e  ma-i els -~e~- that the amount ~n enr  is aat :.eor :an  t

if  ~~~ r ;— p e ci ad ’;eaaisia~ and the  t imin :;  of  the advertL~i n p  er~ act 

ftte -i -Lacuna - The ic-math root transformation of e d — 7 0 0 t : L s i n g  :ma -ed -~d

- ta :zahe a linear relateon wich enlistment rate was indicative of tac

eff~ c: a la:~ e advertising ante oroducod . It was also nc-tad in tho

~n L~ :-tn~:rt  r i t a ci c. -ialet- : en l iSt_ as  t act  rae sun cc mccli. LAN O , and

l i d  a l i s  :-:ne n d i t u r ~ s was not a p o s i t i ve  c o n t r i b u t o r  to the e n l i st m e n t

rats , hut three t e s  of ~dve:tising were each :cosi tive con tnihuzc-~ --

when c asidered separatel y. Finally ,  th~- lingina of tli advertisinc ~~~~~
—

vea led tha t each type, of advertising wan more offective at certain tiacs

than. i t  was at others . P~~) aids were most  s i an i f icc at  t-e c month s  ni-ic ::

to an enlistment , !JYS exuenditures were most significant the month af

an en l i stment , an d ~;cdio a d v o a t i s i a g  was ncst sianificant two m on t h s

prior to end th ~ mo n th  a: an en l i s t men t .
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LA~1S advertising lagged one month entered the total enlistment model

with a negative coefficient and was the only advertising lagged one

month to enter the equations. This indicated a possible two—phased ci—

fect. In the first phase an attitude change due to media advertising

and RAD aIds used two m..,nths prior to the enlistment led to a visit to

a recruiter ’s cffice. The second phase involved the sale of an enlist—

ment by a recruiter with the help of LANS expenditures and more radio

advertising.

The important finding about the non—advertising variables was the

lack of importance of the canvassers per QMA and unemployment in both

models and the failure of the monthly Q goal per QNA to enter the equation

in either model. When the study was started , the monthly Q goal was ex-

pected to be the major determinant of the monthly enlistments. Ecweven .

this did not prove to be supported by the analysis, it S  f a i l u re  to en:er

the enlistment rate models indicated tha t the monthly status of the Eg?

(Delayed Entry Program) pooi should be considered in addition to the Q

goal. Enlistments into DEP accounted for the majority of enlistments

and allowed recruiters to start filling Q goals up to a ear prior to the

month of the goal.

The drop in significance of the proportion of canvassers in a county

in the models with quality enlistees could be traced to the raw dota in

Tables II and V. Comparing 1976 and 1977, excluding December in be th

years , the enlistment figures in Table II indicate that to ta l  e n l i s t —

ments dropped 7.5 percent in 1977, while the enlistment of high achool

graduates scoring above the 50th percentile on the AFQT dropped l’ . 5

lercent in 1977. On the other hand , Table V shows the average number

of canvassers per month increased 4.5 percent in 1977. Thus, the

J~ _ _ _ _  
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proporti on of canvassers was less significant in the quality enlistee

models due to this large drop in enlistments with an increase in. can—

vasSers

The unemployment rate might be more significant if the national rate

used in this study had been available at the county level or at some dis—

aggregated level below the national level. In addition , the unemp loyment

rate  was nearly constan t for the two years , varying between 19 percent

and 17 cercent; however , this s l ight  decline during the two years match e s

a similar decline in enlistments .

L’nemployment rates were not the only data in which aegregat ion  was

a problem in con duct ing this study at the county level w i th  monthly da ta .

Actually, en l i stm e n t s  wer e the only data ava i lab le  a t  th is lcw level of

aggregation. The Q~L~ icr each ccunty was an ext rapola t ion  m e n  aggre~ ated

data for about 400 sections of the country - ~-ihile the number of high

school graduates was avai lab le f c r each county , the number scnctiaa€- s 1a~—

eluded graduates who lived in one county but attended hi gh school in

another county .  Therefore , t h e r e  were a few cases of coun t ie s  w i t h  no

high school gradua tcs . The high corre la t ion between C~-t\ and h ig h schoo l

graduates  indicates  both data  sources were reasonably accu ra te .

The most serious shortages of data needed at the county—monthly  level

were the LANS and RAD aids e:-:penditures~ the number of canvassers , and

the Q goal . The methods used in this stud y were based on the recru i t ing

practice of allocating resources according to QMA , and , hopef ully , the

results were close to the actual distribution. The LAMS and RAD aids

allocation procedure of dividing the expenditure for  a quarter  into three

c-~ua1 monthly expenditures was the largest disaggregation estimate , and

the one most subject  to e r ror .
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While the results of the analysis indicated a significant relation-

ship between enlistment rate and advertising rate , the models used were

not able ~~determine the direction of influence between advertising and

I 

enlistments. The questions remained “Was advertising effective in pro—

ducing -enlistments?” of “Were enlistments actually driving the efficient

distribution of advertising?” A final step in the anal ysis v-as added

to seek more information about this direction of influence using the Re-

cruitment Development Index (RDI), a measure of the re la t ive  p o ten t i a l  of

an area for enlistments. This RDI was computed as shown below :

Enlistments (countv)/Enlistments (total)RDI QNA (county)iQ ~A (total)

The gDI is a w idely used ba sis  for  ass igniag recruitina, reso~ roes such

as canvasser s , goals , and adve r t i s i n g .

Table XIX shows the results of a cc-rrelaticn analysis of hDI with the

raw recruiting data and with the data after nor’ lizatico and transforma-

tion. The negative correlation of RDI with all of the raw d a t a  v ar i a b l e s

indicated tha t the counties aith the hiaher RDI were the ones racc iwi :mt

the smaller gross  amounts of adve r t i sing , re c r u i t e r s , and goa ls .  The

second correlat ion m a t r ix , with the data used in the enlistment rate modeis ,

shows nearly the s -ems cor re la t ions  wi th  PJ)I as those obtained p r e v i ou s ly

with the enlistment rate , enlistments per QMA . This indicated the close

relationshir between advertising per QMA an d canvassers per Q~’!A as signed

to a county and its RDI. ~dore analysis is required to exp lore this rela-

tionship between advertising expenditures and tha RDI and , also , to in—

vestigate the direction of influence between advertising and enlistments.
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TABLE XIX

— CORRELATI ON OF RECR UI TNEN T DEVELOP~~NT INDEX (RDI)
WITH RAW DATA A:iD ENLIST~!ENT RATE DATA

RAW DATA

RDI GOAL CANV TOT~ ED OTLAl~ _______

RDI 1.00 — .19 -- .20 — .13 — .16 — .12

COAL 1.03 .93 .66 .76 .50

1.00 .;1 .81 .3

1.00 .6 --  .56

TOTLA~! 1.00 .L~

~NL:sT:-t:~-Tr hAlT

Phi G0LO~LA Cd~ TY A  hTD -‘-3~ ______

R~ I 1.00 — .01 .11 .70 .72  .72

GOLQMA 1.00 .39 .01 06 — .02

1.00 .08 .14 .08

1.00 .90 .51

1. 00 . 91
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V. CONCLUSIONS

This study showed that Navy advertising was effective as one of the

de tarmina~~s of the enlistmen t ra te , enlistments per Qual i f ied  Mil i tary

~~wa Liable (~~ A) - Three aspects of advertising must he considered when

allocating e:-:nen-J i tur~ 3 ~or advertising : the amount of advertising , the

type of advertising, and the tiniar, c-f ad v e r t i s in g . The enl is tme n t r a te

was a fnnct~ on of the fourth root  of ad v e r ti sin e  which indicates  a large

in e: :pen dl tur e  fo r  adve r ti s ing  for  a small change in enlistm-:nt

rate. The three t:.1~ns of advertising, media (te levis ion , r a d i o ) ,  l o c a l

A~~-crci .aino -hiaa-zo::~ent S’-ztem (~~tfS~ , and Recrui t : er t islna  L-e~~ r nent

(Pi-D1 aics wore s:-rnc:acan t in tne eil:sta:rnt r~ :e mc-c (~.e. hA’-:ev~ r ,

TX3 aids vare m esa e f f e c t  iwo two m o n t h s  m ::cr to the caiistv~at , I ~:-:S

empene L:mres se-ce most -affective the acath of the onlistme nt. ~rd media

adve r t is ing  was most affective ~~th th e tacath cf the en l i st m e n t  and

two months an on to the enlistment - Thos~ r e s u l t s  v- ar e the same for

model s o~ :he cuaati:~
- c-f enlistments , total enlistments , and fc- z models

of the quality of a:’~liscments , high school graduates scoring a -cve the

50th percentile on the Armed Tor ces  f :ua i if i ca t !or i  Tes t  (ESG/AFCT50).

In addition to the si gnif icance of advertising in the r cc ru it i :~

effort, the study shc-.-.-ed tha t  the p r o m e r c i on  of h i ,ch school a r adu e : -. s to

in a county was  a si gn i f i c a n t  f a c t o r  in both the to ta l  enlistme nt rota

and the quality enlistment rate , but the proportion of recruiters to OIL--.

in a county was s ign i f i can t  onl y in the case of total enlistments. The

monthly goal ci enlistees to h o  sent to recruit training, the Q goal ,

per (~L-\ was not significant . This was attributed to the imp act  of the
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Delayed Entry Program (DEP) , which allows recruiters to start filling

these Q goals up to a year before the goal must be met. The national

- 

unemp loyment ra te  was not a s ignif icant  factor  in the enl i s tment  ra te

- 
- models, The model used in the stud y does not provide a definitive deter—

- 
- * mination of the direction of the affect between enlistments and advertising,

whether advertising resulted in an l i s tme- .nt s  or e:~pe cted enl i s tm ents  re-

sulted in advert is ing .
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I
VI • RECO~ dENDAT ION S

1. Data directly from the county—monthly level is needed to re-

place the LAMS , RAID aids , Q goals , and recruiters estimated from data

at the Naval Recruiting histrict Level. The unemp lc~nnent ra te  should

also be determined at sonic level below the national  ra t e  used in this

study.

2. The effectiveness of en-oh of the naticoab media cate-g c-rin s

( tel e vis i o n , a acilc- ) should be oxamined as a result of the signifi cs-nce

of total  media adver t i sing  fo und in th is study.

3. A model is noecod ‘ hich in- - 1-ac es th e  canes of :-:erc

exc luded  b y thi s stuc1
-’ .

4. Th e T2eiayed Entry Program. ~IEP) poo should be included a

lnctcr in ad d it i o n  to the 0 goal v b i - :h dr ~ves anl~ atm eits.

5. Analysis with appropriate models is recuiref La determine thE

d i rec t ion of in f luenc e b e t ~-.-ee n advertising and enlistments.

6. The optimal r o l a t i  c-msi ~~p between a.I-;~ rtisinp~ onveuditures and

t he p ot en t i a l  of a t e r r it o r y  as measured by am i nd i ca tor  such as the

Recru i tmen t  Pev elcpmen t Index  (PDI) requires  inv e s t i g a t i o n .
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