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ABSTRACT

There is concern about the ability
of the armed forces to meet their acces-
sion requirements as youth population
declines over the next 10-15 years. This
study addresses this concern by devel-
oping a way to predict the supply of
high quality accessions to all four
services. Accessions are then projected
for the rest of the decade under various
assumptions.

Data organized by Navy Recruiting
District for the period 1976-1981 are
examined to relate the number of high
quality accession contracts to economic
and policy factors, as well as to the
size of the youth population. The pay of
civilian youth, military pay, re-
cruiters, advertising, and economic con-
ditions were key determinants of recruit
supply. GI Bill benefits induced many
accessions. Population was important,
but not as important as many expected.

Projections indicate that (with
minor exceptions) recruiting goals can
be met through the 80s if current plans
are executed. Over the longer run, goals
can be met if military pay keeps up with
civilian youth pay and if recruiting re-
sources are made available quickly when
the economy strengthens.
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APPENDIX A

DATA

This appendix contains the Navy Recruiting District (NRD) level
data for FY 1976T-80 that were used to estimate the regression models
reported in the text (tables A-4 through A-44). Means and standard
deviations of regression variables and correlations among independent
variables are given in tables A-1 and A-2. Variables whose names begin
with "L" are in natural logarithms.

Before listing the original data used to construct regression
variables, we give the data sources and explain how the NRD level data
were constructed.

HIGH SCHOOL GRADUATE ENLISTMENT CONTRACTS

The Defense Manpower Data Center (DMDC) provided data on enlistment
contracts, DMDC renormed the data to reflect the mental group standards
implemented in 1981. They used home address Zip Codes to map contracts
into Navy recruiting districts, and took attrition from the delayed
entry pool into account by counting only those contracts that subse-
quently accessed into the military in the current or following year. In
addition to high school diploma holders, about 6 percent GEDs are in-
cluded in the data. We doubt that this small number of GEDs biased the
results.

RELATIVE MILITARY PAY

Relative military pay is the ratio of the Regular Military Compen-
sation (RMC) of an unmarried El with less than two years of service, to
the average full-time equivalent earnings of 17-21* year old civilian
males. Data on RMC came from DoD military pay tables.

Princeton University provided data on civilian earnings of youth,
Princeton constructed an NRD level measure of civilian earnings for
17-21 year old civilian males by using census data from 1970, 1977,
1978, and 1979. County.level data on hourly earnings of youth in 1970
were obtained from the 1970 Public Use Sample. State~level data on

* The average age of those sampled was 18 years old. It was the same
for all districts.



hourly earnings of youth in 1969 were obtained from the 1970 Current
Population Survey (CPS)*. Ratios of state to county level hourly
earnings were constructed. They were used with the 1977-79 CPSs to age
the 1970 county level hourly earnings data and to obtain NRD-level esti-
mates of hourly earnings for 1976, 1977, and 1978.** The individual
year estimates were averaged to obtain an estimate for 1977.%%* The
hourly earnings figure was multiplied by 2,080 to yield full-time equi-
valent civilian earnings. This was divided into RMC to yield relative
military pay for the NRD.

Measures of civilian pay for the other years, FY 1976T and
FY 1978-80, were constructed by using national growth rates of civilian
earnings for youth from the Current Population Surveys. For national
trends in RMC and civilian earnings of youth, see table A-3; also see
figure A-1l, which illustrates the changes in relative military pay that
have occurred since 1972,

UNEMPLOYMENT

Unemployment is measured by the overall civilan unemployment rate
for the SMSA in which the NRD's headquarters is located. The data are
from the Department of Labor's Employment and Earnings, table E-1l.

ETA PROGRAMS

Employment and Training Administration programs were divided into
two categories——youth and countercyclical. Youth oriented programs
consisted of Title 1, IT ABC, SUMMER, YCCIP and YETP; countercyclical
consisted of Titles II, IID, VI, and VII. Data on regional allocations
at the "prime sponsor"” level, e.g., county, group of counties, or city,
and total expenditures at the national level, were obtained from ETA.

Allocations for prime sponsors were mapped directly into NRDs,
except for the "rest of STATE" prime sponsor, which was distributed
among the "rest of STATE" counties on the basis of total population in
1970. County level allocations were added to yield a figure for the
NRD.

* The CPS collects data on earnings in the previous year.

** NRDs are groups of counties.

*%% A similar approach (averaging) was used by Gray in his cross section
study for the Gates Commission.



Data at the prime sponsor level on allocations were available for
FY 1977-79. National level data on allocations were used to estimate
figures for FY 1976T and FY 1980. For each year FY 1976T-80, national
figures were used to convert allocations to expenditures. Expenditures
in tables A-37 and A-38 are in thousands of dollars and are adjusted for
inflation using the CPI (1977=1.0).

POPULATION

Census data on the population of 17-21 year old males were used to
measure population in an NRD. The data were provided by the Navy
Recruiting Command for 1978. For other years aggregate changes in the
17-21 population from Current Population Surveys were used. Data on
population are given in table A-39 (in thousands).

BLACK POPULATION

Census data were also used to calculate the percentage of the 17-21
year old male population that is black. NRD-level data on black
population were also provided by the Navy Recruiting Command for 1978.
We assumed that the percentage of the population accounted for by blacks
was constant in FY 1976T-80.

PRODUCTION RECRULTERS

NRD-level data on Navy recruiters in FY 1976T-80 were provided by
the Navy Recruiting Command, along with NRD-level data on production
recruiters for the other services in FY 1980. Aggregate data on
recruiters for the other services were obtained from the other services
for FY 1976T-80. These were used to estimate production recruiters at
the NRD level in FY 1976T-80. We assume that the distribution of other
services' recruiters among NRDs in FY 1976T-79 was the same as that in
FY 1980. Navy recruiters are in man-months; other services' recruiters
are in man—years.



TABLE A-1

MEANS AND STANDARD DEVIATIONS OF REGRESSION VARIABLES

Dependent Variables?

Navy HSGs
White HSGs
1-3A HSGs
White 1-3A HSGs
1-2 HSGs
White 1-2 HSGs

Army HSGs
White HSGs
1-3A HSGs
White 1-3A HSGs
1-2 HSGs
White 1-2 HSGs

Air Force HSGs
White HSGs
1-3A HSGs
White 1-3A HSGs
1-2 HSGs
White 1-2 HSGs

Marine Corps HSGs
White HSGs
1-3A HSGs
White 1-3A HSGs
1-2 HSGs
White 1-2 HSGs

DoD HSGs
White HSGs
1-3A HSGs
White 1-3A HSGs
1-2 HSGs
White 1-2 HSGs

Independent variables

Relative military pay
(LRPAY)

Mean

1.75
1.74
1.21
1.30
0.81
0.92

2.00
1.68
1.01
1.00
0.54
0.59

1.62
1.60
1.18
1.23
0.70
0.78

0.94
0.78
0.18
0.20
-0.33
-0.25

3.05
2.92
2.37
2.41
1.91
2.00

Standard deviation

0.266
0.293
0.310
0.311
0.327
0.314

0.376
0.407
0.392
0.405
0.431
0.420

0.269
0,298
0.303
0.308
0.344
0.328

0,283
0.345
0.422
0.398
0.461
0.417

0.253
0.297
0.301
0.303
.339
0.320

0.120.112



TABLE A-1 (Cont'd)

Mean Standard deviations

Overall civilian

unemployment rate 1.770.285
(LUNEM)

Loss of GI Bill 0.80 0.400

ETA youth 5.29 0.233
(LETAY)

ETA countercyclical 5.600.477
(LETAC)

Total population 5.45 0.324
(LPOP)

White populationb 5.300.363

Black percent 13.60 10.029
(BLK)

Navy recruiters 1.35 0.196
(LNREC)

Army recruiters -0.88 0.188
(LAREC)

Air Force recruiters -1.840.193
(LFREC)

Marine Corps recruiters -1,69 0.207
(LMREC)

810garithm of enlistments per population.
Percentage of population that is white (1-0.01 BLK) times total
population,
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TABLE A-3

MILITARY AND CIVILIAN PAY, FY 1972-82

Regular

military Civilian
Fiscal compensation earnings of Relative military payc
year (RMC)2 youth (CEY)P RMC/CEY (1973 = 1.00)
1972 4,495 4,016 1.12 0.98
1973 5,229 4,575 1.14 1.00
1974 5,484 5,071 1.08 0.95
1975 6,002 5,502 1.09 0.96
1976 6,387 5,632 1.13 0.99
1977 6,732 6,027 1.12 0.98
1978 7,205 6,912 1.04 0.91
1979 7,617 7,471 1.02 0.89
1980 8,175 7,753 1.05 0.92
1981 9,302 8,252 1.13 0.99
1982 10,391 8,780 (est) 1.18 (est) 1.04 (est)

8Annual earnings for an unmarried "El1" with less than two years of
service. Source is DoD military pay tables.

Median year-round full-time earnings for 14-19 year old civilian males
(average age 18). Source is the Current Population Survey. The table
gives trends in CEY at the national level, Data on full-time equivalent
average earnings in 1977 of youths, including part-time workers, were
obtained from Princeton University. To measure CEY at the district
level, data from table A-3 on the growth of earnings at the national
level were used to age the observations at the district level for

FY 1977,

CDiffers from data in table 2 of the main body because those earnings
are unweighted averages and include part-time workers whereas these are
weighted averages for year-round full-time workers only.
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APPENDIX B

COMPARISON OF RESULTS WITH THOSE OF THE GATES COMMISSION

This appendix compares our results regarding pay and unemployment
with those obtained by the Gates Commission. Most Gates Commission
researchers analyzed the supply of mental group 1-3 white nonprior
service male enlistments. However, Gray [15] also analyzed the supply
of white HSGs for the Navy. To make our studies comparable, we also
analyzed the supply of white 1-3s and white HSGs.

We will compare our results* with Gates Commission researchers
Fechter [8], Gray [15] and Cook [4]. Fechter and Cook used quarterly
time—-series data from 1Q58-4Q68. Fechter studied the Army, while Cook
analyzed Air Force enlistment supply. Gray studied each service using
cross—-sectional data (34 state groups) in 1967.

There is a great deal of consistency in the results (see
table B-1). For white 1-3s, all studies found high pay elasticities for
the Army and low elasticities for the Marine Corps. For the Navy, the
magnitudes are very similar, i.e., 0.82 for Gray and 0.88 for CNA. All
studies found substantial pay elasticities for the Air Force, but esti-
mates obtained by Gray and Cook are larger than ours.

The only study of white HSGs was undertaken by Gray on Navy enlist-
ments. He found that the pay elasticity for white HSGs was almost twice
as large as the elasticity for white 1-3s. We also find that the pay
elasticity declines when non-HSGs are included in the cohort analyzed.
It is likely that this is caused, both then and now, by low requirements
for 1-3 non-HSGs.

Although the Gates Commission researchers used youth unemployment
data to measure unemployment, they found no effect of unemployment on
enlistment supply. Our study estimates a relatively small effect of the
overall unemployment rate on enlistment supply of white 1-3s for all
services.

Thus, there is a great deal of consistency in the results among the
studies: pay increases DoD enlistment supply, but the effect is
probably greatest for the Army and smallest for the Marine Corps;
probably because of demand limitations, the estimated pay elasticity for
white HSGs is larger than that for white 1-3s; and compared to pay,
unemployment seems to have a relatively small effect on enlistment
supply.

* Obtained with the models that included other services' recruiters.
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APPENDIX C

ALTERNATIVE MEASURES OF CIVILIAN EARNINGS

Because it is difficult to obtain regional data on earnings of
youth, previous researchers have used average earnings of all production
workers as a proxy. Unfortunately it is a poor proxy that tends to
seriously bias the estimate of the pay elasticity. To illustrate this,
we report estimates of the pay elasticity for 1-3A HSGs using two
measures of relative military pay. One is based on average hourly
earnings of youth times 2,080 hours (used in our study). The other is
constructed using average hourly earnings of all production workers in
the NRD times 2,080 hours. Pay elasticities are from regression models
that were estimated with data from FY 1977-79.%

The RZ of the equation and the t-value of the pay elasticity are
both improved substantially when earnings of youth are used (see
table C~1). 1I1f average hourly earnings is used, the pay elasticity is
reduced by 50-75 percent.

TABLE C-1

REGRESSION RESULTS FOR NAVY 1-3A HSGs USING ALTERNATIVE
MEASURES OF RELATIVE MILITARY PAY

Service Youth Earnings Average Earnings

Coefficient R2 Coefficient RZ

Navy 1.09 0.44 0.61
(5.85) 0.67 (3.08)

Army 2.20 0.68 0.56 0.41
(10.59) (2.81)
Air Force 1.31 0.62 0.67

(6.75) (4.51) 0.56

Marine Corps 0.76 0.66 0.25 0.64
(2.93) (1.31)

* The models included other services' recruiters.



The simple correlations between 1-3A HSGs and the two measures of
pay are given in table C-2. For earnings of youth, the correlation has
a positive sign for all services except the Marine Corps; and for the
Army, Navy, and Air Force, the magnitude is about 0.4. For average
earnings of all workers, the magnitude is close to zero for all
services, and except for the Air Force, the sign is negative.

TABLE C-2

SIMPLE CORRELATIONS BETWEEN PAY VARIABLES AND 1-3 HSGs

Variables Youth earnings Average earnings
Navy 0.37 -0.04

Army 0.45 -0.05

Air Force 0.36 0.03
Marine Corps -0.07 -0.34
Youth

earnings 1.00 0.40

The correlation between the two NRD—-level measures of pay is only
0.4, which explains why average earnings of all production workers is a
poor proxy for youth earnings across NRDs. Furthermore, over time, the
aggregate growth rate of average earnings is a poor proxy for the aggre-
gate growth rate of youth earnings. Trends in these growth rates are
given in table C-3. A regression of the growth rate of earnings of
youth (g._,) on the growth rate of average hourly earnings of all workers
(ga) was” estimated with the data in table C-3. The results are as
follows:

g, = 13.8 + -0.56 g, RZ = .05 (c-1)
(1.73)  (0.62) F (1,7) = 0.39

Statistically, there is no effect of g4 On gy, and g, has the
wrong sign! Thus, the growth rate of average earnings of all workers
should not be used as a proxy for the growth rate of earnings of youth.

Our study shows that earnings of youth are an important supply
factor. To prevent declines in the supply of enlistments, military pay
must increase at the same rate as the civilian earnings of youth,
holding other things constant. Unfortunately, it takes almost two years
for earnings of youth to become available from the Current Population




Surveys, so it cannot be used in determining an appropriate pay increase
this year for enlistees. The data that are available, the growth rate
of earnings of all production workers, are not useful for indexing
military pay.*

TABLE C-3

GROWTH RATES OF CIVILIAN EARNINGS, FY 1973-81

All

production Difference

Fiscal year Youthqi_ Workers (youths-all)
1973 13.9 6.8 7.1
1974 10.8 6.9 3.9
1976 2.4 7.8 =5.4
1977 7.0 10.4 -3.4
1978 14.7 9.2 5.5
1979 8.0 9.1 -1.1

1980 7.3 (est) 7.9 -0.6 (est)

1981 7.3 (est) 11.1 (est) -3.8 (est)

8Growth rate of year round fulltime earnings for 14-19 year old civilian
males from Current Population Surveys.
Growth rate of earnings of all production workers from Employment and

Earnings.

* The median earnings of full-time wage and salary workers are now
published quarterly in Employment and Earnings. If found to be
correlated strongly with enlistments, this data series would serve,
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TABLE D-2

EFFECTS OF STUDENT-AID PROGRAMS ON
ENLISTMENT SUPPLY IN FY 1977-79

Service All HSGs 1-3A HSGs
Navy -0.0026 -0.038
(0.062)2 (0.78)
Army -0.0068 -0.026
(0.12) (0.47)
Air Force 0.074 0.080
(1.70) (1.63)
Marine Corps 0.18 0.18
(3.30) (2.76)

8t-value in parentheses.



APPENDIX E

ANALYSIS OF THE EFFECT OF NAVY ADVERTISING
ON NAVY ENLISTMENT SUPPLY



APPENDIX E

ANALYSIS OF THE EFFECT OF NAVY ADVERTISING
ON NAVY ENLISTMENT SUPPLY

OBJECTIVE

We analyze the effect of Navy advertising on Navy enlistment supply
in FY 1977-79. Estimates are obtained using regression analysis with
NRD-level data. This information is used to estimate the cost-
effectiveness of using advertising to generate enlistments.

Besides local advertising, through help wanted ads in local news-—
papers, we studied two broad categories of national advertising: (1)
broadcast, i.e., TV and radio, and (2) print, i.e., direct mail, news-

papers, magazines, and billboards. Trends in advertising expenditures
are given in table E-1.

TABLE E-1

NAVY ADVERTISING IN FY 1977-79

Type of advertising ($m)2 1977 1978 1979,
BroadcastP 3.1 4.1 4,3
Print® 1.9 1.0 0.6
Local 1.5 2.4 1.8

8In constant 1977 dollars.

Over FY 1977-79, about equally split between

TV and radio advertising.

Cover FY 1977-79, 51 percent for magazines,

23 percent direct mail, 26 percent for outdoor,

and less than 1 percent for newspapers and billboards.

We found significant effects of national advertising but no effect
of local advertising. We therefore dropped local advertising as a
variable. The results for national advertising are reported below.

BACKGROUND

A primary purpose of national advertising is the generation of
leads for recruiters. Recruiters follow up these leads and convert them
into contracts. A person becomes a lead after he calls or mails the
Navy Opportunity Information Center (NOIC). The NOIC lead is put into



the Navy Advertising Leads Tracking System (NALTS), which screens it for
legitimacy and then passes it on to a local recruiter. Trends in NOIC
leads are given in table E-2.

TABLE E-2

NOIC LEADS (000) IN FY 1977-79

1977 146
1978 161
1979 111

METHOD

According to the Navy Recruiting Command, most leads processed by
NALTS result from direct mail advertising. It is likely that broadcast
advertising creates awareness and interest in the Navy, which increases
the productivity of direct mail advertising in generating NOIC leads.

Recognizing the purpose of direct mail and broadcast advertising is
to generate leads, we estimate their effects on enlistment supply
through their effects on leads (see figure E~1). We use regression
analysis to estimate the relationship between (1) advertising and NOIC
leads, and (2) NOIC leads and Navy enlistment supply.*

PRINT ADVERTISING

NOIC LEADS NAVY
BROADCAST ADVERTISING ! > ENLISTMENT
OTHER FACTORS SUPPLY

OTHER FACTORS

FIG. E-1: ADVERTISING, NOIC LEADS, AND NAVY ENLISTMENT SUPPLY

* A similar approach was taken by Morey [24].



ADVERTISING AND LEADS
Besides advertising, NOIC leads are likely to be affected by many
of the same supply factors that influence enlistment supply. Thus, we

also include the same economic and demographic factors in the leads

equation that are in the enlistment supply model (equation 1). However,
we do not expect recruiters to affect NOIC leads so they are not in-
cluded in the leads equation.*

The regression model for NOIC leads is given in equation E-1.

LLEADS = b, + b; LTVR + b, LPRINT + by LRPAY + b, LUNEM +

bg LETAY + bg LETAC + by LPOP + bg BLK + error term (E-1)
where

LLEADS = logarithm of NOIC leads per population

LTVR = logarithm of broadcast advertising (adjusted for inflation)
per population

and

LPRINT = logarithm of print advertising (adjusted for inflation)
per population,

Definitions of the other factors are the same as in equation 1.,*%

* We tested this hypothesis and found no effect of any service's
recruiters on NOIC leads.

*% Gince the period FY 1977-79 is after the change over to VEAP, the
dummy variable for the loss of GI Bill benefits is excluded.



LEADS AND ENLISTMENTS

We simply add LLEADS as an explanatory factor in equation 1:

LH = a5 + a; LRPAY + a, LUNEM + aj LETAY + a, LETAC + ag LNREC + ag

+ LAREC + ay LFREC + ag LMREC + ag LPOP + ao BLK + ary LLEADS + error

term. (E-2)

ESTIMATION PROCEDURE

Since this is a two—-equation recursive system, we estimate each
equation in turn using ordinary least squares.*

The Chow test for pooling indicated that the data could be pooled
to estimate enlistment (equation E-2)., The leads equation requires a
dummy variable in FY 1979 to pass the Chow test. However, the estimates
of elasticities are essentially unaffected by the inclusion of this
dummy variable, so we exclude it and report the model estimated without
the dummy variable.

RESULTS

Estimates of equations E-1 and E-2 are reported in tables E-3 and
E-4. TFor comparison purposes, we also report the enlistment equation
estimated with data for FY 1977-79, but without the variable LLEADS.
THE EFFECT OF LEADS ON ENLISTMENTS

Leads have a significant effect on the supply of high school
graduates. The elasticities are 0.20 for all HSGs, 0.25 for 1-3A HSGs,
and 0.26 for 1-2 HSGs.

Analysis Of NOIC Leads

When the effects of economic and demographic factors are fixed,
advertising variables have a significant effect on leads: the
elasticity of print is 0.13 and broadcast is 0.23. Pay and unemployment
have strong effects on leads. Thus, civilian earnings opportunities
have a significant effect on the propensity of individuals to contact
the Navy and then to sign contracts. Although we found earlier that ETA

* To test whether the system is recursive, we also estimated the two
equations using a three stage least squares approach. This approach
yielded no real differences in the estimates of both equations.
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TABLE E-4

ANALYSIS OF NOIC LEADS

Explanatory variables Estimates
Constant -1.16
(1.60)2
Relative pay 0.75
(2.86)
Unemployment 0.40
(3.55)
ETA youth 0.19
ETA countercyclical 0.19
(2.46)
Percent black population 0.010
' (4.08)
Total population -0.24
(2.96)
Print advertising 0.13
(3.81)
Broadcast advertising 0.23
(2.25)
R 0.55
Regression F 18.57
Pooling F 1.94°
SER® 0.26

3Given in parentheses are t-values for parameter
estimates

Significant at 0.5 level
Cstandard error of the regression.



programs reduce enlistment supply, our results here indicate they
increase leads. Some ETA programs refer individuals to the military,
and ETA programs may improve their chances of doing well on the

ASVAB.* We will show that in spite of positive effects of ETA programs
on leads, their net effect is to reduce the supply of HSGs.

The Effect Of Advertising On Enlistment Supply

Substitution of equation E-1 into E-2 yields an enlistment equation
in terms of advertising variables. These "reduced form" equations are
given in table E-5. The elasticities are low, ranging from .026 to .034
for print and .046 to .060 for broadcast. Thus, even large changes in
advertising will have only small effects on enlistment supply.**

The Cost Of Generating HSGs With Advertising

Although advertising has a small effect, in FY 1979 increases in
advertising would have been the least costly way of generating Navy
contracts (see table E-6). The cost per 1-3A HSG would have been $2,400
for broadcast and $700 for print. These costs are substantially below
the $5,800 cost of generating a 1-3A HSG for the Navy by using Navy
recruiters. However, the effect of advertising is small and its produc-
tivity falls quickly,*** so it cannot be used to generate large
increases in enlistment supply. Still, to achieve an optimum mix of
Navy recruiting resources, Navy advertising should be increased
absolutely and relative to Navy recruiters ., ****

DATA
Means and standard deviations of regression variables are reported

in table E-7. Correlations among independent variables are given in
table E-8. Data at the NRD level for FY 1977-79 on NOIC leads as well

* This is probably more often the case for dropouts than for high school
graduates,
** This probably explains why it has been so difficult to measure an
effect of advertising. It has a relatively small effect that can easily
be swamped by other factors, such as pay and recruiters.

MHSG
**%% Analysis of the marginal product function, i.e., MADV, shows that
the marginal productivity of advertising falls by about 9.5 percent when
advertising is increased by 10 percent.
*%%*% Qur results are in contrast with Morey's [24]. He found a small
effect of local advertising and almost no effect of national
advertising. However, both studies yield small effects of advertising
as a whole and high productivity per dollar expended.




TABLE E-5

NAVY ENLISTMENT SUPPLY AS A FUNCTION OF PRINT

AND BROADCAST ADVERTISING

Variable

Constant

Relative pay
Unemployment

ETA youth

ETA countercyclical
Navy recruiters

Army recruiters

Air Force recruiters
Marine Corps recruiters
Percent black population
Total population

Print advertising

Broadcast advertising

E-9

HSGs.
1.058
0.970
0.380

-0.040

-0.102
0.360
0.220
0.540

~0.210
0.007
0.102
0.026

0.046

1-3A HSGs 1-2 HSGs
1.079 0.768
0.998 0.925
0.330 0.314
-0.113 -0.151
-0.123 -0.121
0.370 0.430
0.180 0.197
0.650 0.650
-0.096 -0.060
-0.002 -0.004
0.160 0.188
0.033 0.034
0.058 0.060



as print and broadcast advertising (both in constant 1977 dollars) are
given in tables E-9 through E-11.* The NOIC leads and advertising data
were provided by the Navy Recruiting Command.**

Advertising expenditures were adjusted for inflation using a
McKann—-Erickson advertising price index. The base year is 1977. For
1978, the index is 1.l1. For 1979, it is 1.2.

TABLE E-6
COSTS AND EFFECTS OF A 25 PERCENT INCREASE IN

NAVY ADVERTISING IN FY 1979

Enlistments Cost in Cost per

generateda FY 1979 (000)b enlistee
Cohort Print Broadcast Print Broadcast Print Broadcast
HSGs 382 675 180 1,150 500 1,700
1-3A HSGs 274 472 180 1,150 700 2,400
1-2 HSGs 192 342 180 1,150 900 3,400

3Effects evaluated at the means of enlistments in FY 1977-79.
Advertising costs in FY 1979 are converted to 1977 dollars by using a

McKann-Erickson price index for advertising. Its value was 1.20 in

FY 1979.

* Data for other variables were given earlier in appendix A.
** The advertising data were provided by Richard Morey of Duke
University, who obtained them from the Navy Recruiting Command.

E-~10



TABLE E-7

MEANS AND STANDARD DEVIATIONS OF REGRESSION VARIABLES

Navy HSGs

Navy 1-3A HSGs

Navy 1-2 HSGs

Navy recruiters

Army recruiters

Air Force recruiters
Marine Corps recruiters
ETA youth

ETA countercyclical
Unemployment

Relative pay

Percent black population
Total population

NOIC leads

Broadcast advertising

Print advertising

Means

1.67

1.11

0.71

1.34

—0390

_1.88

-1.71

5.31

5.78

1.70

13.60

5.45

2.51

5.84

4.49

E-11

Standard deviation

0.274

0.301

0.318

0.190

0.191

0.190

0.212

0.248

0.449

0.260

0.107

10.029

0.326

0.374

0.296

0.757
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APPENDIX F

ESTIMATES OF REGRESSION MODELS WITHOUT DEFLATING
VARIABLES BY POPULATION



APPENDIX F

ESTIMATES OF REGRESSION MODELS WITHOUT DEFLATING
VARIABLES BY POPULATION

This appendix estimates the regression model with variables that
are not deflated by population. Estimates are obtained for 1-3A HSGs
using OLS with data for FY 1976T-80. Both the model including other
services' recruiters and the one excluding them are estimated. Compared
with the earlier results obtained with deflated variables, there are no
changes in the estimates of supply elasticities or their t-values. The
estimates are identical to those in tables 8-11 and 14-17, except that
by deflating variables, one obtains apparently higher R“s and estimates
of the t-values of population elasticities (see table F-1).

However, the undeflated independent variables are highly correlated
(see table F-2), much more so than suggested by the correlations between
deflated variables in table A-2. As further evidence, we related the
logarithm of population (dependent variable) to the logarithms of each
service's recruiters and ETA expenditures. This model has an R” of 0.88,
which is larger than the R®s given in table F-l. According to Maddala
(22), multicollinearity could cause implausible magnitudes for
variables, (in our case other services' recruiters and population).
Indeed, he feels that implausible magnitudes are an indicator of a
multicollinearity problem given the above evidence. As a result, we
dropped other services' recruiters from the model.

TABLE F-1

POPULATION ELASTICITY ESTIMATES FOR 1-3A HSGs
WITHOUT DEFLATING REGRESSION VARIABLES BY POPULATION

Air Marine
Model _Navy Army Force Corps
With otﬁer Estimate 0.12 0.36 0.17 -0.08
services' . (1.03)2 (2.50) (1.31) 0.48
recruiters R 0.87 0.84 0.83 0.84
Without other Estimate 0.42 0.39 0.47 0.27
other services' (4.34) (2.71) (5.24) (2.20)
recruiters R? 0.82 0.82 0.83 0.83

8t-values given in parentheses
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