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A MINIMUM RECRUITING COST FUNCTION FOR MALE
HIGH SCHOOL GRADUATES

INTRODUCTION AND SUMMARY OF FINDINGS

~

In this paper we derive a cost function which specifies the minimum
cost to the Navy of the crecruiters and advertising necessary to attract
different numbers of non-prior service male recruits who are high school
gradng:es. This cost function 1s derived from a data base and a
preliminary model of HSG recruit supply which were developed by Larry

Goldberg at CNA for the Navy Enlisted Supply Sctudy;[l].

A

Y

I

The cost function can be adjusted to reflect alternative
assumptions about future economic and demographic conditions. Taking
advantage of this, we find that, because of increasing marginal
recruicing costs, economic or demographic changes which would (with
recruiting resources held constant) result in a relatively small
percentage decline in the number of HSG recruits* will have a
disproportinately large impact on the costs of meeting fixed recruiting
goals. This may have important implications for the future of the AVF

in an era of declining youth populacion.

* In cthe remainder of this paper, the term "HSG recruits” will refer to
non~prior service male Navy recruits who are high school diploma or non-
diploma (GED) graduates.
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The estimaces of current minimum recruicing costs provided by this
function should also prove of value. They will be utilized in CNA's
Navy Comprehensive Compensation and Supply Study =~ in conjunction with
estimates of training costs and of the effectiveness of bonuses in
stimulating reenlistments - to determine the least cost trade-off
between accession and retention. In the future, along with estimates of
the cost of obtaining lateral entrants or prior service males, they
could be used to examine the trade—off between lateral entry and the

current policy of assessing and training inexperienced recruits.

In considering this cost function, the reader should bear in mind
that its focus is on the budgetary costs of recruitment. While this
makes the cost function an appropriate tool for Navy decision-makers,
the trade-off between compensacion (whecher in the form of enlistment
bonuses or pay increases) and octher recruiting tools would be different
if weight were given to real resource costs as opposed to hudgetary
costs. Evidence is presented indicacting that - from the perspective of
society as a whole - compensation is underutilized as a cecruicing tool,
which recruiters and advertising are over-uctilized. This 1is true even
though we conclude that enlistment bonuses are not a cost-effective
recruiting tool when viewed from the Navy's hudgetary perspective. Tt

is a problem of which the Navy and the Congress should be aware. It may

be aggravated in the future as changing demographic conditions raise the

budgecary costs of recruicting.

YW IV,

e

e
F2aN

———
L N

. . S . o . . - . . -
P SPUINE IR ST W SRS I TR FAPL WA WISy W ol A 2 o R W . L I Y AT . Sl it ios bt denen Dn Bt B e, -~




PRt AR st R a2 et el B g Padingie BN T B i Tl A i S i AN Bl e 2 e Shabnd « e 3 P i N ?"1—_'1**—_'-71—.

The Underlying Supply Function

PR W W il..

Our estimace of the cost of recruicing NPS male HSGs is derived

from a preliminary model of Navy recruit supply which was developed by

ﬂ
]
b

. Larry Goldberg of CNA for the Navy Enlisted Supply study. This model
predicts the number of HSG contracts relacive to the male population
aged 17-21 in each Navy Recruiting District (HSG/POP). The equacions
were estimated using OLS and pooled cross section, time series daca

which cover each of the 43 discricts in 1977, 1978, 1979.

HSG _ -
1) 707 4,39 + 2.96 n(POP 4.87 n PAY RATIO
cY
+ 1.82 2n( POP ) 72 Zn(POP) .37 m(POP)
+ .97 ln(POP) + 2.36 in UNEMP + u
2) ( )--1 97 - 1.31 n PAY RATIO + .28 2in UNEMP
+ .27 P.n( ) + .094 zn(l,op) + .25 zn(POP)
i + .10 ﬂ.n(Pop) + 2
:
F Definicions of the variables and the values of the t statistics are

provided in tables la and lb. A reduced form equation for HSG/POP {s ]

» ) obtained by subscituting the second equation into the first. This cwo-

" ‘Lph

é! equation structural model incocporates the view that advertising affects
t the number of contracts only through its impact on leads and. that all
3

=
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Variable

(by Navy Recruiting
Districts and Year)
HSG

POP

R

PAYRATIO

AIRFR

cc
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TABLE la

DEFINITION OF VARIABLES?

The number of NPS male HSG Navy contracts

Male population aged 17-21, in thousands

Navy recruiters, in man-months

Average full-time earnings of 18 year old
civilian males divided by first year's regular

military compensacion

The number of Air Force recruiters (in man
years)

Expendicures on CETA countercyclical programs
Expenditures on CETA youth programs
Civilian unemployment rate

Contacts with potential recruits obtained
through advertising

Expenditures on television and radio
advertising

Expenditures on magazine, billboard, and
direct mail advertising

3 Thegse data are from the data base developed by Larry Goldberg of CNA
for the Yavy Enlisted Supply Study.
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k TABLE 1b ]
- PRELIMINARY SUPPLY MODEL ]
P © FOR NPS MALE HSG CONTRACTS? ;
- 4
ﬁﬁ Equation 1 Equation 2 Equacion 3
& . Dependent variable: Dependent variable: HSG/POP -
S HSG/POP in(L/POP) (veduced form R
3 obtained by K
subscitucion of )
Explanatogy . equacion 2 into ]
variables Coefficient (t(1l2l)) Coefficient (t(122)) equation 1) S
ta(R/POP) 2.96 5.51 2.96
n(PAYRATIO) -4.87 -5.55 -1.31 -5.02 -6.14 2
2n(AIRFR/POP) 1.82 3.21 1.82 1
a(CC/POP) -.72 ~2.93 .09 1.15 -.63 Z;.
2a(CY/POP) -.37 -.83 .27 1.91 -.11 E
fn UNEMP 2.36 6.89 .28 2.43 2.63 1
Za(L/POP) .97 3.45
£a(TVR/POP) ' .25 2.16 .26 1
2n(AD/POP) .10 2.65 .10 1
CONSTANT 4.39 1.68 -1.97 -2.82 2.48 5
r2 71 .43 g
SEE 91 .28
Mean of
dependent
variable 6.04 2.51

3These are estimates of a preliminary supply model developed by lLarry
Goldberg for the Navy Enlisted Supply Study.

bln refers to the natural logarithm.
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5 leads = regardless of source - aré equally effective in generating

contracts.*

Holding constant the economic and demographic variables not
controlled by the Navy, the total number of HSG contracts obtained In
any year is thus a function of 88 variables: the level of cecruiters in

_ff each of the 43 discricts, the level of printed media advertising in each
district, and the level of military pay and of national advertising. As
most of the national television and radio advertising is purchased
through national necworks - rather than being obtained via more
expensive spot purchases from local stations - we assume that the Navy
controls only the aggregate level of this advertising, with the
distribution across districts determined by historical viewing and

listening patterns.

Derivation of the Cost Function with Fixed Compensacion

Fortunately, a minimum recruiting cost function for 1979 can be
derived from an aggregate supply function which is based on only three .

variables: the aggregate number of recruiter man-months <RT); aggregate :

P

expenditures on printed media advertising (ADT); and the level of

< . national advertising (TVRy). This is because — given the functional

* In later work we modified this model, estimating the number of
contracts directly as a function of the Navy advertising variables.
While the coefficients of the advertising variables are sensitive to
this alternative treatment, the basic form of the recruiting cosc
funccion and the major zonclusions which we cite below are not affected.
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form of the supply equation and given price estimates for recruiters and
advertising which do not vary across districts* - equality in the ratio :
of prices to marginal products (a condition which holds when coscts are g
minimized) implies that the ratio of recruiters to population and the
ratio of advertising to population do not vary across districts. B
Multiplying each side of equation 3 on table la by population and .J
aggregacting across discricts, we obtain the following equation: 1
:
HSGp = -326719.2 + 31299.0%aRy + 1057.42ADp + 2537.82aTVRy (1) .j

This {s a relationship thact holds when costs are minimized. The
constant term incorporates the effects of the econome and demographic
variables which enter into equation 3 in table lb buc which are not
directly controlled by the Navy.** This constant is calculated using

the 1979 value for these variables.

=

UV
adala a2 o

* The estimated annual marginal cost of a Navy recruiter in 1979 {s
$26,000 (see appendix A). The estimated cost per recruiter man month is
thus $2,170. Each unit of advertising - printed or national ~ costs 1.2 !<
1979 dollars. The figure 1.2 represents an inflation adjuscment; this is
necegsary as the supply equations are estimated using expenditures on
advertising in 1977 dollars.

i

|

I

** This includes military pay. Allowing the Navy to raise compensaction
by 2iving enlistment bonuses does not change the cost function (see ».
15, bdelow).
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We now equate the ratios of prices to marginal products for the

aggregate recruiting variables to obtain the following relations:*

ADT fod 61.1 .4 Rar (2)

TVRp = 152.7 x Ry 3

Substituting (2) and (3) for ADy and TVRy in equation (1) and

solving for Ry ylelds:

HSGT + 309599.7

Rp = e 358942 (4)

The cost of recruiting and advertising resources is:

TC = 2170 x Rp + 1.2 ADp + TVRy. . (5)

Using (2) and (3) cto substitute for aDy and TVRy in equation (5) and
then substituting (4) for Reps the final form of the minimum recruicing
cost function emerges:

HSGT + 309599.7
Yinimum Cost = 2426.5 x e

74894 .2
3 . 31299.0 _ 1057.4 _ 2537.8
f. Rpx2170  ADpxl.2 TVRpxl.2
b
3
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The Actual vs. The Optimal Allocation of Recruiters and Advertising

Table 2, which i{s based on this cost function, shows the minimum
recruiting costs associated with different numbers of HSG contracts,
together with the optimal aumber of recruiters and the optimal levels of
advertising expenditures. The minimum expenditure necessary to obtaln
58,000 recruits in 1979 was 91.2 million dollars. This {ncludes
expenditures on printed advertising of 2.8 milliom dollars and on
anational advertising of 6.8 million. 3,133 recruiters account for 90
percent of the total minimum cost. The resources actually utilized to
obtain 58,000 HSG recruits in 1979 include 3,454 recruiters, 6.1 mililion
dollars of national advertising and .9 million of printed media
advertising. The estimated cost of these resources is 96.9 million.
From this cost function, we conclude that recruiting resources were
reasonably well allocated, although a shift away from recruiters and
toward printed advertising would have saved approximately 5 million

dollars.
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TABLE 2

- RECRUITING COST SCHEDULE BASED ON
h 1979 ECONOMIC AND DEMOGRAPHIC CONDITIONS

(A1l values in 1979 dollars)

Expendicures Expenditures

;. on printed on nacional
L, Recruilters advertising TV and radio Total Marginal
o NPS (in man-years) (S millions) ($ wmillioms) cost cost
AN 50,000 2,491 2.1 5.5 72.5 2,049
o 55,000 2,875 2.5 5.4 83.7 2,365
w 58,000 3,133 2.8 6.8 91.2 2,729
r" 60,000 3,317 2.9 7.3 96.6 2,808
' 65,000 3,829 3.4 8.4 111.5 3,150
70,000 4,419 3.8 9.7 128.7 3,635
75,000 5,099 4.4 11.2 148.5 4,195
80,000 5,885 5.2 12.9 171.4 4,842
85,000 6,792 6.0 14.9 197.8 5,587

The Costs Associated with Changing Economic and Demographic Conditions

Table 3 shows the impact on recruiting costs of a 17 percent
decline in the male population aged 17 to 21, a decline which is
projected to take place by 1980. With an initial recruicting level of
60,000 for NPS male HSGs, the 17 percent population decline would result
in a 5 percent drop in the number of these recruits (holding recruicing
resources and the racio of military to civilian pay constant). The
increase In total cost necessary to maintain a recruiting level of

50,000 is 11 percent, however, and with a larger recruit cohort (80,000)

the percentage increase in total costs necessary to offset cthe 17

L . _ . - 5 . L , .
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percent population decline rises to 25 percent.* In general, since

marginal costs are'increasing, the percentage increase in recruicing

expenditures necessary to maintain recruiting levels will be greater

than the percentage decrease in recruits which would result from a

demographic or economic change with recruiting resources held constant.

TABLE 3

MINIMUM RECRUITING COST SCHEDULE GIVEN A
17 PERCENT DECLINE IN THE POPULATION AGED 17-21

(Ocher variables held ac 1979 levels)

Expenditures Expenditures

on printed on national
Recruiters advertising TV and radio Total Marginal

NPS (in man—-years) ($ millions)® (S millions) cost cost
50,000 2,608 2.3 5.8 76.0 2,490
$5,000 3,100 2.8 6.8 90.3 3,064
60,000 3,684 3.2 8.0 107.3 3,641
65,000 4,378 3.8 9.6 127.5 4,327
70,000 5,203 4.6 11.4 151.5 5,143
75,000 6,184 5.4 13.6 180.1 6,112
80,000 7,350 6.5 16.2 214.0 7,264
85,000 8,734 7.7 19.2 254.3 8,632

3711 expenditures in 1979 dollars.

Recruiting Costs with Variable Compensation

If adjustments in compensacion as well as in the level of

recruiters and advertising are viewed as a recruiting tool the

* This does not take into account the cost of maintaining a fixed ratio
of civilian co nilitary pav.

PO R Y
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derivation of a recruicing cost function becomes more complex. One
issue that arises is the impact of a pay increase on enlistments

relative to the impact of a bonus.

Although this is an empirical question, there i{s little direct
evidence on which to base a judgement. One frequently used indirect
approach is to assume that the ratio of annual civilian co military pay
in the recruit supply equation (PAYRATIO) represents cthe ratio of the
PDV of civilian earnings relative to the PDV of military compensation
over the recruits' first four-year term:

PAYRATIO = CIVPAY (L+r,)™° / MILPAY

1 eyt
. (1+tt) ,

t=0

gl\/lu

where €, i{s the discount rate less the rate of real wage growth. (This
equality assumes that e for t=0,3 {s the same {n the military as in the
civilian sector.) Under this approach, a military pay raise of $100
will have the same impact as a bonus wich the same PDV (100 %0 (1+r)_t) .
=

The problem of selecting an appropriate discount rate remains.
Surveys of military personnel in which individuals are asked to choose
between bonuses and pay Lncreases indicate that first term personnel
have high discount rates, with escimates ranging from 20 to 28 percent
[2]. At the same time, it 1s conventional to assume a 10 percent

discount race for the Navy. The discrepancy between these discount

rates leads to the anomalous conclusion that the Navy will neet {ts
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recruiting goals while minimizing the POV of compensation (using the 10
percent rate) if all compensation is given in the form of enlistment

bonuses. In order to provide a more realistic problem, we will simply
assume that a minimm level of pay (the actual level for 1979) is to be

given and then consider the optimal enlistment bonus, if any.

Taking this approach, we find that even If cecrults are assumed to
have a one-year time horizoan* ~ so that a 5100 bonus has che same impacc
as a $100 per year pay increase - the use of a general enlistment donus
for ASGs {s not cost-effective from the Navy's perspective. With a
recruit cohort of 60,000 and a 1979 pay level of $7,617, the cost to the
Navy of actracting an addicional HASG using an enlistment bonus {s
approximately $7,000,** chis is $4,300 above the marginal cost shown in
table 2, where the recruits are attracted using advertising and

recruiters. As the cohort size increases, so does the marginal cost of

* The apparently extreme assumption may be warranted in view of a recent
youth accitude survey [3] which indicates that a $1,000 increase in
level of enlistment bonuses would do more to increase the attractiveness
of the military than would a pay raise of $100 per month.

** Yhen military compensation is allowed to vary and removed from the
constant cerm, the aggregate equation for HSG's can be written:

A5Gy = -907021.1 + 31299.0 imR + 1057 .4 2nAD + 2537.8 nTVR
+ 64924.4 n(MILPAY).

Given our assumption with respect to che time horizon, the recruit is
indifferent between a pay raise of $100 and a bonus of S100. MILPAY is
thus equal to military pay plus the enlistment bonus. The marginal cost
of a recruit attracted through an lncrease in MILPAY is:

MILPAY/3HSGy x HSGy = 7617/64924.4 x HSGy = $7,000 for MILPAY =

$7,617 and H GT = 6§0,000. In order to make this marginal cost
comparable to the costs shown in tables 2, 3, and 4, we do not include
the cost of compensation (57,617) paid to the additional crecruic.

13

A as A e e m_ A s



-l

e —"

- e e

TABLE 4

RECRUITING COST SCHEDULE GIVEN A 17 PERCENT DECLINE
IN POPULATION AND A 25 PERCENT RISE IN UNEMPLOYMENT

(Other variables held at 1979 levels)

Expenditures Expendicures

on printed on national
Recruiters advertising TV and radio Total Marginal
HSG (in man-years) ($ millions) ($ millions) cost cost
50,000 2,183 1.9 4.8 63.6 2,484
55,000 2,595 2.3 5.8 75.6 2,565
60,000 3,084 2.8 6.7 299.8 3,048
65,000 3,665 3.2 8.0 106.7 3,702
70,000 4,356 3.8 9.6 126.8 4,304
75,000 5,176 4.6 11.4 150.7 5,116
80,000 6,152 5.4 13.6 179.2 6,080
85,000 7,311 6.5 16.1 212.9 7,226
TABLE S
RECRUITING COST SCHEDULE GIVEN A 17 PERCENT DECLINE
IN POPULATION AND A 25 PERCENT FALL IN UNEMPLOYMENT
(Other variables at 1979 levels)
Expenditures Expenditures
on printed on national
Recruiters advertising TV and radio Total Marginal
HSG (in man-years) ($ millions) ($ millions) cost cost
50,000 3,281 2.9 7.2 95.5 3,242
55,000 3,899 3.5 8.5 113.5 3,853
60,000 4,634 4.1 10.2 134.9 4,581
65,000 5,507 4.8 12.1 160,34 5,442
70,000 6,545 5.8 14.4 190.6 6,468
75,000 7,778 6.8 17.0 226.5 7,687
80,000 9,244 8.2 19.2 269.2 9,135

"
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a recruit obcained by means of a bonus. With a cohort of 80,000 and an
initial milicary pay level of $7,617, this cost rises to $9,400. This .
is approximately $4,600 above the corresponding marginal cost shown in
table 2. 1If we assume that the recruits have a 20 percent discount ‘ s
racte, the cost of obtaining an additional NPS male HSG recruit by cthe j
use of an enlistment bonus is approximactely 3.1 times as great in each *
of these situations, although the cost of obtaining a recruit chrough

" the use of recruiters and advertising would be unchanged.

Even under the adverse economic and demographic conditions which
are assumed in table 5, compensation is unlikely to be a cost-effective
recruiting tool so long as the objective is to meet recruiting goals
while ainimizing the budgetary cost to the Navy. In the face of
increasing civilian pay, proportional increases in military compensacion
will avoid recruiting shortfalls, but not in the most cost-effective
sanner. We conclude that allowing the Navy to give enlistment bonuses
which are greater than or equal to zero does not change our cost

function, as the optimal level for such a bonus 1is zero.

Alternative Perspectives

In the above discussion, we have been concerned only with
ainimizing the budgetary costs incurred by the government in cecruiting

different numbers of HSGs. The reader should bear in mind that this is

19
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L{i' not always an appropriate perspective to take. This i{s especially true

- when the level of military compensacion is an issue.

There are two not unrelated alternatives. The first {s that -

- while only costs and benefits to the Navy are considered - the Navy has
an interest noc ounly in obtaining recruits, but also in che general

[ ; well-being of its first term personnel. This interest may he

paternalistic and/or it may arise because of a correlation between the

well-being and the performance of personnel. Insofar as expenditures on
compensation contribute directly to the well-being of Navy personnel
while expenditures on recruiters and advertising do not, this will alter
the tradeoff between compensation and other recruiting tools. Without
an estimate of the value which the Navy places on the additional
compensation paid to {ts personnel, we can conclude only that the narrow
perspective adopted in our previous calculation understates the merits

of compensation relacive to recruiters and advertising.

A second possible perspective is to focus on the real social
resource costs ~ and the social benefits - assoclated with the use of
compensation as opposed co other recruiting tools. While this Is not a
perspective which the Navy {s likely to adopt in setting enlistment
bonuses, it is a perspective that Congress might wish to consider - and
cthat che Navy might urge Congress to consider - in setting compensacion

levels for milicary personnel.
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The Navy finds that enlistment bonuses are not cost-effective

because the bonus must be paid to all recruits, not only to the

additional recruits attracted by the bonus. The budgetary cost f{ncurred
by the Navy in attracting Q979 recruits by increasing compeasation in

‘ this way i{s equal to the sum of areas A and B in figure 1. ]

. S v 2 - ol var ’ q
Compensation upply with ad ertising :
! and recruiters held

::::::::1 . é

9, 9, Recruits

Figure 1

While area A is an expenditure from the Navy's perspective, it

S . I

cepresents a transfer of resources from the taxpayer to the recruit

rather than a real resource cost. The real resource cost is the value

of the opportunities foregone when the Navy removes the 9279

individuals from the civilian sector; this i{s equal to area B.*

If cecruiters and advertising are used to attract recruits instead
of compensacion, the real resource cost will include - in addition to
the civilian opportunities foregone by the recruits -~ che value of the

resources utilized in che recruicing process {tself. Thus, if resource

i
R
R
L

———
. 3
“_a

* More exactly, area B plus the cost of cthe resources utilized to raise
3 revenue equal to A+B and cthe welfare loss due to distortions imposed by Y
& ' this tax process. -
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transfers are viewed as costless, compensacion emerges as the most cost-

effective recruiting cool.*

In summary, the level of advertising, recruitcing effort, and
milicary compensation implied by the minimum recruiting cost function
derived in this paper are not optimal from this social perspecive.
Nonetheless, they do provide a solution to the suboptimal problem which
is faced by the Navy as it seeks to maximize readiness given its
budgetary constraints. It is in the context of this suboptimal problem

that the recruiting cost function should be applied.

* Even if resource transfers are costly, an argumentc in factor of
compensation remains so long as soclety gives at least as nuch weight to
a dollar received by a recruit as it does to a dollar saved by a
taxyayer. Richard Musgrave [4] suggests that the welfare losses due to
taxation in che U.S. - together with the costs of tax administracion and
compliance - amount to between 4 and S5 percent of tax revenue (a
marginal estimace {s not available). 1f we assume a 20 percent discount
rate for recruits, the budgetary cost of obtaining an additional cecruit
by means of an enlistment bonus is on the order of $21,N000 ($21,000

3.1 x $7000 (see p. 15)). The social cost of this transfer i{s 51,750,
while the marginal cost associlated with the use of recruiters and
adverctising is approximacely $2,700, or more than twice as much. Unless
the last 52,700 spent on recruiters and advertising provides S1,500
worth of information, compensation is still to bYe preferred ac the
margin.
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APPENDIX A
AN ESTIMATE OF THE MARGINAL COST OF A
NAVY RECRUITER AND RECRUITER SUPPORT

SUMMARY

For fiscal year 1981, we escimate that the marginal cost to the
govermment of an enlisted Navy recruicer, together with cecruiter
support, is approximately ($31,500).* There are three principal
components of this cost: 1) the cost of recruiter compensacion and
craining; 2) the cost of direct recruiter support in the form of
vehicles, telephone services, and office space; 3) the cost of indirect

recruiter support in the form of enlisted support pesonnel.

The first of these components is the marginal cost of a recruiter
alone - holding constant vehicles, telephone services, office space and
support personnel. In FY 1981, this component will amount to
approximately $20,000. The second two components are not part of the
strict marginal cost of a recruiter. Yet as the ratios of boch direct
and indirect recruiter support to recruiters have been maintained ac
relatively constant levels as a matter of policy, one cannot identify
the marginal product of a recruiter while holding constant the absolute

quancity of these other inputs. 1In order to have an estimate of

*In order to obtain the estimace of $26,000 for 1979, we deflated
support costs by 8 perceat each vear and deflated compensation bv 1.7
percent for 1980-81 and 7 percent “or 1979-1980.
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marginal cost which 1is consistent with che estimates of marginal

products made at CNA (reference 1) and elsewhere (reference 2), we have

calculated the marginal cost of a recrulter under the assumpcion thac

these ratios remain constant.

A BREAKDOWN OF THE MARGINAL COST

COMPENSATION AND TRAINING

Recruiter compensation and training account for over half of the

tocal marginal cost. It can be broken down as follows:

Direct compensacion

Basic pay 11,600
BAQ 3,100
BAS 1,400
VHA 600
SDA 1,600
518,300

Indirect compensation
Pension rights 51,000
Training 700
Total $20,000

In estimacting the level of compensation, we assume that the
recruiter is an E-6 with dependents who receives the BAQ and BAS. The
expected cost of the VHA {s calculacted on the assumption that the
proportion of recruiters receiving the VHA is the same as the overall

sroportion of E-4 personnel who receive that allowance. SDA cefers to

A=2




special duty assignment pay; che ‘igure shown is the average amount

received by Navy recruiters.

Indirect compensation is received in the form of pension rights.
The annual value of these rights s calculaced by asking how much the
recruiter would need to save each year during twenty years of service in
order to accumulate a 30 year pension equal to 1/2 of his bhase pay. (He
i3 assumed to retire as an E-7 with a base pay of $14,100 and co live
for 30 years after retirementc.)
50 20
[ 7,000 et dr = [ Ne Tt
20 0
Solving this with an interest rate (r) of 10 percent, we find that the

salary equivalent of the pension rights {s approximately $1,000.

The cost of recruiter training contributes an addicional $700
dollars to the annual marginal cost of a recruiter. Recruiters receive
five week training course at the beginning of their tour. School
op;rating costs plus the recruiter's salary and a S14 per diem allowance
for this period amount to approximately $2,300. (This cost estimate was
provided by che comptroller at NRC.) The annual figure of $700 is
calculated assuming a 10 percent interest rate and an average tour of

three years.
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DIRECT RECRUITER SUPPORT

The average (and marginal) annual cost of recruiter support, as
estimated by the NRC Comptroller's O0ffice for FY 1981, is approximately

$6,000. It includes the following:

Cost per

enlisted

recruiter
Vehicles $2,800
Communications 1,100
Supplies 400
Printing 100
Out of pocket expenses 400
Facilities, furnishings 100
TAD 600
Other purchased services 500
Total $6,000

An additional element in direct recruiter support, although one which
does not appear in the NRC budget, is the cost of office space. There
is no reliable data on this cost to the government. The comptroller at
NRC suggests cthat an estimate of $800 per recruiter year %e utilized.
This is based on an allowance of 300 sq. fr. per recruiter, at $52.00 per
8q. foot. This yields an over-all estimate for the cost »f direct

support of $6,800.

It would be possible, of course, to increase the number of
recruicers without increasing expenditures on direct recruiter support,

sv without increasing them proportionacely. Yet our =stinates of the
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marginal productivicy of Navy recruiters reflect cﬂe existing
relationships between recruiters and these elements of cecruiter
support. These relationships are relatively stable; the largesc single
component of support costs, the cost of vehicles, reflects a conscious
policy which allocates seven vehicles to every ten enlisted

recruiters. As a result, it 1s appropriate to consider not simply che
marginal cost of a recruicer, but the marginal cost of a recruiter

togecther with the cost of the direct support services which he receives.
ENLISTED SUPPORT PERSONNEL

The final cost element which we consider is the cost of the
additional enlisted support personnel (principally clerical workers)
assoclated with the marginal recruiter. Between FY 1974 and FY 198l the
ratio of enlisted support personnel to enlisced canvassers has ranged
hetween .27 and .34, with a mean of .3l1. A deliberate effort 1is made to
hold this racioc constant, both over time and between recruiting
districts. As a result, existing estimates of the marginal product of a
Navy cecruiter include the contribution of the associated support
personnel. To be cousistent, the cost of che support personnel
assoclaced with a recruiter musgt also be included in our estimate of

marginal cost.

We assume that support personnel have a pay grade of %-5 and

receive the 3AQ and BAS. The cost of the VHA {s calculated on the

A-5
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assumption that the proportion receiving this allowance is the same as
the overall proportion of E-5s who receive that allowance. The value of
pension rights 1is calculated as before. Finally, {n accordance with NRC
budgeting procedure, we allow for each support person 7 percent of the

direct support cost allowed each recruiter.

THE MARGINAL COST OF SUPPORT PERSONNEL
Basic pay $9,200
BAQ 2,800
BAS 1,400
VHA 500
Pension rights 1,000
Support costs 400
Total $15,300

With the ratio of support personnel to enlisted recruiters held
conscant at .31, this contributes an additional $4,700 to the cost of
the marginal recruiter, bringing the overall cost of the marginal
recruiter to $31,500.

A POSSIBLE RANGE OF VALUES

This estimace of 331,500 is an extremely rough one. As noted

. above, it s an estimate of the marginal cost of a cecruiter when the
ratio of direct support to recruiters and the ratio of support personnel
to recruiters are held constant. This approach, which is taken hecause

estimates of che marginal product of a recruiter also hold these ratios

constant, does {ntroduce a possible “ias. It mav “e chat support
P ) P
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personnel are involved principélly in processing applicants. If so,

they may not contribute cto the number of high quality applicants

ol

2 actracted by Navy recruiters. In this case, treating recruiters and

, support personnel as a unit with a single marginal product and marginal
cost will lead to an upward bias in escimates of che cost of recruicing i
high quality individuals relative to lower quality {individuals. To

avoid this possibilicy, one might wish to assume chat the marginal cost

corresponding to CNAs estimate of the marginal poduct of a recruiter
lies somewhere within the range from $26,800 to $31,500, where $26,800
in the cost of compensaction, training, and direct recruiter support for

che marginal recruiter.

|
4
4
1
" -
¢. 1
L !l
g
| 3
i ]
» 9
>, ‘ <
by"‘ . A'
[ ’
R

Y 3
—_—

el atd Sk,

T Ta AT T Ty
. . . BY YA NN
(SIRPEN - 4




~

REFERENCES

(a-1]

(4=2]

CNA, Memorandum 81-0601, "Navy Enlisted Supply Study, (Briefing
to the Navy Recruiting Command), by Lawrence Goldberg,
Unclassified, Apr 1981

Morey, Richard, "The Impacts of Various Types of Advertising
Media, Demographics, and Recruiters on Quality fnlistments:
Results from Simulcaneous and Hetoroscedastic Models," Center
for Applied Business Research, Graduate School of Business,
Duke Uanviersicy, Jul 1980

A-3

P P . - P R T S P W W Y Y Y Y S U WP R W G Y

owTw T Ty “'V-T

-y . .

PO i

- 0




OW PROFESSIONAL. PAPERS -

21
Mizranl, Maurice M., "On Approximating the Clrcular Coverage
Function,” 14 pp., Fed 1978, AD AQS4 429

212

Mangel, Merc, “On Singuiar Oharacteristic Initlal VYaiue
Problems with Unique Soiutlon,” 20 pp., Jun 1978,
AD AO38 333

213

Mangel, Marc, "Fluctustions In Systems with Multiple Steady
States. Application to Lanchester Equations,” 12 pp.,
feb 79 (Presented at the First Annual workshop on fthe
Information Linkage Betwsen Appiled Mathematics ang
Industry, Naval PG School, Feb 23-25, 1978), AD AO71 472

214

Welnlang, Robert G., "A Somewhat Ditterent View of Te
Optimal Naval Posture," 37 pp., Jun 1978 (Presented at the
1976 Convention of the American Political Sclence Assocla-
tion (APSA/IUS Panel on “Changlng Strategic Requirements and
Military Posture™), Chicago, Iil., Septesber 2, 1976),
AD ADS6 228

215

Colle, Russeli C., "Comments on: Principies of Information
Retrieval by Manfred Kochen," 10 pp., Mar 78 (Published as a
Letter to the Editor, Journal ot Documentation, Yoi, 31,
No. 4, pages 298-301), December 1973), AD A0S4 426

216

Colle, Russell C., ™.otka's Frequency Distribution of
Sclentific Productivity,” 18 pp., Feb 1978 (Published in the
Journal of the American Soclety for Information Sclence,
Yol. 20, No. 6, pp. 366-370, November 1977), AD AQ34 425

217

Colle, Russell C., "Bibilometric Studles of Scientiflc
Productivity,® 17 pp., Mer 78 (Presented at the Annual
meeting of the Americen Soclety for |nformation Sclence held
In San Francisco, Californla, October 1976), AD A0S5S4 442

218 -~ Clessitied

219
Huntzinger, R. LaVar, "Market Analysls with Rational Expec-
taetions: Theory and Estimation,™ 60 pp., Apr 78, AD AQ54 422

220
Maurer, Oonald &., ™Dlagonailzation by Group Matrices,”
2€ pp., Apr 78, AD AQS4 443

an

weliniend, Robert G., "Superpower Naval Diplomacy in the
October 1973 Arab-israsil Wer,® 76 pp., Jun 1978 (Publlshed
In Seepower [n the Mediterranean: Political Utlilty eand
Militery Constraints, The washington Papers No. 61, Bewerly
MIlis ond London: Sege Pubilications, 1979) AD A0S 564

1978 TO PRESENT®

222

Mizrané, Maurlce M., "Correspondence Rules and Path
Integrals,” 30 pp., Jun 1978 (invited paper presented at the
CNRS mpeting on "Matnematical Problems In Feynman's Path
Integrals,” Mersellle, France, May 22-26, 1978) (Pubiished
in Springer VYeriag Lecture Notes In Physics, 106, (1979),
234-253) AD A0%3 536

223
Mangel, Marc, "Stochastic Mechanics of Mpieculeion Molecule
Reactlons,” 21 pp., Jun 1978, AD AQS6 227

224

Manger, Marc, “Aggregation, Blturcation, and Extinction In
Exploited Animei Populations®,® 48 pp., Mer 1978,
AD AOS8 536

®*Portions of this work were started at the institute of
Appiled Mathemstics and Statistics, uUnlversity of Brltisn
Columbla, vancouver, B.C., Canada

225

Mangel, Marc, "Osclliiations, Fluctuations, and the Mopf
Bl furcation®,” 43 pp., Jun 1978, AD AOS8 537

*Portions of this work were completed at the Institute of
Aoplled Mathematics and Statistics, University of Britisn
Columbla, Vancoyver, Canada.

226

Raiston, J. M. and J. W. Mann,® "Temperature and Current
Dependence of Degradation [n Red=-Emitting GeP LEDs," 34 pp.,
Jun 1978 (Publlished in Journal of Appllea Physics, %0, 3630,
May 1979) AD AOS8 538

*Beii Telephone Laboratories, inc.

227
Mangel, Merc, “Unlform Treatment of Fluctuations at Critical
Polints,” 50 pp., May 1978, AD AOS8 539

228
Mangel, Marc, "Relaxatlion at Critical Polnts: Deterministic
and Stochastic Theory," 54 pp., Jun 1978, AD A058 540

229

Mangel, Marc, "Diffusion Theory of Reaction Rates, I:
Formulation and Elnsteln=Smo luchowsk! Approximation,”
50 pp., Jan 1978, AD AO58 541

230

Mangel, Marc, "Oiffusion Theory of Reacrion Rates, |II
Ornstein=-Uhlenbeck Approximation,” 34 pp., Fed 1978,
AD AO58 542

23
Wllison, Desmond P., Jr., "Naval Projection Forces: The Case
for & Responsive MAF, ™ Aug 1978, AD AOS4 543

232

Jacobson, Louls, "Can Pollcy Changes Be Made Acceptsble to
Labor?® Aug 1978 (Submitted tfor puwliication In Industrial
and Labor Relations Review), AD AO61 %28

“CMA Professionsl Pspers with an AD number mey be obtained from the Natlonal Technical Informstion Service, U.S. Depertment of
Commerce, Seringtield, Virginia 22151, Other pepers are avallable from the Management [nformation Office, Osnter for Navel
Anslyses, 2000 North Besuregerd Street, Alexandris, Virginla 22311, An (Index of Selected Pullications Is also availabie on
request. The Iindex Includes @ Listing of Professional Papers; with abstracts; lssued from 1969 to June 1981,

:
)
i
:

.y

PRV SOV - VPGP W

2




G 2 M S e

TLT

PP 233
Jacobson, Louls, "An Ajternative Explanation ot the Cyclical
Pattern ot Quits,” 23 ppe, Sep 1978

234 -~ Revised

Jondrow, Jemes oand Levy, Robert A., "Does Federal Expendi-
ture Dlsplace State and Local Expendlture: The Case of
Construction Grants,™ 25 pp., Oct 1979, AD AO61 329

235

Mizrahl, Maurice M., "The Semiclassical Expansion ot the
Anharmonic=Osci | lator Propagator,” 41 pp., Oct 1978 (Pub-
Iished In Journai of Methematical Physics 20 (1979) pp. 844~
8%3), AD AOS!I 338

237

Maurer, Donald, "A Matrix Criterion for Normal (Integral
Bases,” 10 pp., Jan 1979 (Pwiished in the Illinois Journal
of Mathematics, Yol. 22 (1978), pp. 672-681

38

uUtgotf, Kathleen Classen, “"Unempioyment insurance and The
Employment Rate,® 20 pp., Oct 1978 (Presented at the Con-
ference on Economic indicators and Performance: The Current
Ol lemma Facing Government and Business Leaders, presented by
indlana University Graduate Schooi of Business). AD A061 527

239

Trost, R. P. and wWarner, J. T., "The Effects of Mlilitary
Occupstional Training on Clvitlen Earnings: An Income
Selectivity Approach,®™ 38 pp., Nov 1979k, AD A077 831

240
Powers, 8ruce, "Goals of the Center for Naval Analyses,"
13 pp., Dec 1978, AD AQ63 759

241

Mange!, Merc, “Fluctuations at Chemical |Instablilities,”
24 pp., Dec 1978 (Published in Journal of Chemlical Physlics,
Vol. 69, No. B, Oct 13, 1978)., AD AO63 787

242

Simpson, Wililam R., "The Analysis of Oynamically Inter=
active Systems (Alr Combat by the Numbers)," 160 pp.,
Dec 1978, AD AO63 760

243

Stmpson, Williem R., ™A Probabllistic Formulation of Murphy
Oynamics as Applled to the Analysis of Operational Research
Problems,”® 18 pp., Oec 1978, AD A063 761

244

Shermen, Allan and Horowitz, Staniey A., "Maintenance Costs
of Complex Equipment,* 20 pp., Dec 1978 (Publlished By The
American Soclety of Neval Engineers, Navel Engineers
Journai, Vol. 91, No. 6, Dec 1979) AD AOT1 473

249

Simpson, Wiillam R., “The Accelerometer Methods of Obtalning
Alrcraft Performence from Flignt Test Data (Dynemic Per-
formance Testing),"™ 403 pp., Jun 1979, AD AO75 226

246

Brechling, Framk, ™Layoffs and Unemployment insurance,” 35
ppe, Fob 1979 (Presented at the Nber Conference on "Low
Income Labor Markets,® Chicago, Jun 1978), AD AOS6 629

240
Thomes, James A., Jr., "The Transport Properties of Ollute
Gases In Applied Flelds,” 183 pp., Mer 1979, AD AO96 464

~2-

Ol S v w AN A o

249
Glasser, Kenneth S., "A Secretary Problem with a Random
Number of Cholces,” 23 pp., Mer 1979

250
Mangei, Marc, "Modeling Filuctuations In Macroscopic Sys-
toms," 26 pp., Jun 1979

251
Trost, Robert P., "The Estimation ond Interpretation of
Severai Selectivity Models,” 37 pp., Jun 1979, AD AO75 94)

2%2

Nunn, walter R., "Position Flinding with Prior Knowiedge of
Covariance Parameters,™ 5 pp., Jun 1979 (Pwllished In IEEE
Transactlons on Asrospace & Electronic Systems, Vol. AES-13,
No. 3, Mar 1979

253
Glasser, Kenneth S., "The d=Choice Secretary Probiem,”
32 ppe, Jun 1979, AD AOT5 225

254

Mange!, Marc and Quanbeck, David 8., "integration of a
8lvariate Normal Over an Offset Circie,” 14 pp., Jun 1979,
AD AQ96 4T1

255 - Classifled, AD BOS! 441L

256
Maurer, Donsld E., "Using Personnel Oistribution Models,”
27 ppe, Feb 1980, AD A0B2 218

257
Thaler, R., ™Discounting and Fiscal Constraints: why Dis-
counting Is Always RIght,™ 10 pp., Aug 1979, AD AO75 224

258
Mangel, Msrc S. and Thomas, James A., ir., "Analytical
Methods In Search Theory," 86 pp., Nov 1979, AD AQ77 832

%9

Glass, Dsvid V.; Hsu, Ih=Ching; Nunn, walter R., and Perlin,
David A., ™A Class of Commutative Merkov Matrices,” 17 pp.,
Nov 1979, AD AO77 833

260
Mange!, Marc S$. and Cope, Davis K., ™Detection Rate and
Sweep Width In Visuai Search,” 14 pp., Nov 1979, AD AO77 B34

261

Vila, Carlos L.; 2vijac, David J. and Ross, John, "Franck-
Condon Theory of Chemical Dynamics. Vi. Anguler Olstriby-
tlons of Reaction Products,” 14 pp., Nov 1979 (Reprinted
from Journal Chemical Phys. 70(12), 13 Jun 1979),
AD AOT6 287

262
Petersen, Charles C., "Thira worid Millitary Elltes In Soviet
Perspective,” 50 pp., Nov 1979, AD AQ77 83%

263

Roblnson, Kathy (., "Using Commercial Tankers and Container-
ships for Nawy Underway Replenishment,”™ 25 pp., Nov 1979,
AD AO77 836

R S )

R

H
PP Y




.
'

ol |

3

MERLOT A A o i e SACH SAL I A

PP 264

weiniand, Robert G,, "The U.,S, Navy in the Pacitlic: Past,
Present, and Glimpses of the Future,” 31 pp,, Nov 1979
(Delivared at the Internationst Symposium on the See,
sponsored by the International Institute tor Strategic
Studies, ™e Brookings institution and the Yomlurl Shimbun,
Tokyo, 16-20 Oct 1978) AD A066 837

265

weinisnd, Robert G,, ™er and Peace In the North: Some
Pollitical tmplications of the Changlng MItitary Slituation in
Northern Europe,” 18 pp., Nov 1979 (Prepared for
presentation to the Contference of the Nordic Balance In
Perspective: ™e Changing Miiitary and Polltical Sltuation,™
Center tor Strategic and International Studles, Georgetown
University, Jun 15-16, 1978) AD AQ?7 838

266
Utgott, Kathy Classen, and Brechlling, Frank, "Taxes and
inftation,® 25 pp,, Nov 1979, AD AQ8! 194

267

Trost, Robert P,, and Vogel, Robert C,, "The Response of
State Government Recelipts to Economic Fiuctuations and the
Allocation of Counter-Cyclical Revenue Sharing Grants,”
12 pp., Dec 1979 (Reprinted trom the Review of Economics and
Statistics, Yol, X1, No, 3, August 1979)

268

Thomason, James S,, “Seaport ODependence and Inter-State
Cooperation: The Case of Sub-Saharan Africa,” 141 pp,,
Jan 1980, AD AO8t 193

269

welss, Kenneth G,, "The Soviet Involvement In the Ogaden
Wer," 42 pp,, Jan 1960 (Presented at the Southern Conference
on Slavic Studles [n October, 1979), AD AQ82 219

270

Remriek, Richerd, "Soviet Policy In the Morn of Africa: The
Decislion to intervens," 52 pp,, Jan 1980 (To be published in
*"The Soviet Union I[n the Third World: Success or Fallure,®
od, ty Robert #, Donaldson, Westview Press, Bouider, Co.,
Summer 1980), AD A8t 193

n
McConnell, James, "Soviet and American Strategic Doctrines:
One More Time," 43 pp,, Jan 1980, AD A081 192

272
weiss, Xenneth G,, "The Azores In Diplomacy and Strategy,
1940-1945, 46 op,, Mer 1980, AD A085 094

2713

Nekads, Michael K,, "Labor Supply of Wives with Husbands
Employed Either Fuil Time or Part Time," 39 pp,, Mer 1980,
AD A082 220

274
Nunn, Welter R,, "A Result in the Theory ot Splral Search,"
9 pp., Mer 1980

273
Goldberg, Lawrence, "Recrulters Advertising and Navy Enllst-
ments,” 34 op,, Mar 1980, AD A082 22%

278
Goldberg, Lawrence, "Oelaying en Overhaul and Ship's Equip-
mont,® 40 pp,, Mey 1980, AD A08S 095

PP

-3

n

Mangel, Marc, "Small| Fluctuations In Systems with Multiple
Limit Cycles,” 19 pp,, Mar 1980 (Published In SIAM J, Appl,
Math,, Voi, 38, No, !, Feb 1980) AD A086 229

278
Mizrant, Meurice, ™A Targeting Probiem: Exact vs, Expected-
Vaiue Approaches,” 23 pp., Apr 1980, AD AO85 096

2719

walt, Stephen M,, "Causal Inferences and the Use of Force: A
Critique of Force Without war,” 350 pp,, Msy 1980,
AD AQ8% 097

280

Goldberg, Lawrence, "Estimation of the Effects of A Ship's
Steaming on the Faliure Rate ot Its Equipment: An Appllica-
tlon of Econometric Analysls,™ 25 pp,, Aor 1980, AD A085 098

281

Mizrahl, Maurice M,, "Comment on 'Oiscratization Problems of
Functfonal Integrais In Phase Space'," 2 pp., Msy 1980,
published In "Physical Review O%, Vvol, 22 (1980),
AD AO94 994

283

Dismukes, Bradford, "Expected Demand for the U,5, Navy to
Serve as An Instrument of U,S, Forelgn Pollcy: Thinking
About Pollitical and Mititary Eavironmental Factors,” 30 po,,
Apr 1980, AD A085 099

284

Jo Kellson,* W, Nunn, and U, Sumita,®® "The Laguerre Trans-
form," 119 pp,, May 1980, AD A085 100

#The Graduate School of Management, University of Rochester
and the Center for Naval Analyses

#%The Graduate School ot Managesent, University ot Rochester

285
Remnek, Richard B,, "Superpower Securlity Interests in the
Indlan Oceen Ares," 26 pp., Jun 1980, AD AO87 113

286

Mizrahl, Maurice M,, "On the WKB Approximation fto the
Propagator tor Arbltracy Hamllitonisns,” 25 pp,, Aug 1980
(Pubiished In Journal of Math, Phys,, 22(1) Jan 1981),
AD A091 307

287
Cope, Davis, "Limlt Cycle Solutions of Reaction-Olftusion
Equations,” 3% pp., Jun 1980, AD AQ87 114

288

Golman, Walter, "Don't Let Your Stides Fllp You: A Palnless
Guide to Visuals That Really Ald," 28 pp., (revised
Aug 1982), AD A092 732

289
Robinson, Jack, "Adequate Classitication Guldance - A
Solutlion and a Problem,” 7 pp,, Aug 1980, AD AQ91 212

290
Wetson, Gregory H,, "Evaluation ot Computer Software In an
Operational Environment,” 17 pp,, Aug 1980, AD A091 213

2914

Maddata, G, S,* and Trost, R, P,, "Some Extensions of the
Neriove Press Model,” 17 pp,, Oct 1980, AD AO91 946
*University ot Fiorida

-

L




PP

292
Thomas, James %,, Jr,, "The Transport Oroperties ot Binary
3as Mixtures in Applied Magnetic Flelds,: 10 op,, Sept 1980

(Puplishea in  Journal of Chemical Physics 72(10),
15 vy 1980
293

Thomas, James A,, jr,, "Evaluation ¢+ Kinetic Theory
Coliision Infegrais using the Generaiized Phase Shitt
Apgproach,™ 12 pp,, Sept 1980 (Printed in journal ot Chemical
Physgics 72(10), 15 May 1980

294

Rooerts, Stephen S,, "French Naval Polley OQutside of
Europe,” 30 pp., SepTt 1980 (Presented at the Confersnce of
the Section on Military Studies, internationai Studies
Assoclation Xlawan Isiand, S.C.), AD AO91 306

299

Roderts, Stephen S,, "An Indicator of informal Empire:
Patterns ot uU,S5, Navy Cruising on Overseas Stations, 1869~
1897," 40 po,, Sept 1380 (Presented at Fourth Navai History
Symposium, JUS Naval Academy, 26 October 1979, AD A091 316

296

Jismukes, 3radford ang Petersen, Charles C,, ™aritime
Factors Attecting Iberian Security," (Factores Maritimos que
Afectan la Sequrldad !berica) 14 pp,, Oct 1980, AD AQ92 733

297 - Classitiea

298
Mizrani, Maurice M,, "A Markov Approach to Large Missile
Avtacks,” 3! gg,, Jan 1981, AD AQ96,139

299
Jondrow, .ames M, and Levy, Robert A,, "Wwage Leadership in
Construction, 19 po,, Jan 1981, AD AQ94 797

300

Jonarow, James and Schmidt, Peter,® "On the Estimation of
Technicai Inetticiency in the Stochastic Frontler Production
function Model!,” 11 pp,, Jan 1981, AD AQ96 160

™icnigan State university

301

Jongrow, Jjames “,; Levy, Robert A, and Hughes, Claire,
"Tecnnicat Change and Empioyment in Stee!l, Autos, Atuminum,
and Iron Jre, 17 pp,, Mar 1981, AD AQ99 394

302

Jondrow, James M, and Levy, Ropert A,, "The Ettect of
Imports on Smolovment under Rational Expectations,” 19 pp,,
Apr 1981, AD AQ99 392

303 ‘

Tyomason, James, "The Rarest Commodity in the Coming
Resource sars," 3 po,, Aug 1981 (Pubiished in *he wWasnington
Star, April| 13, 1981), AD A104 221

304
Outty, Michae! %.; Greenwood, Micnael J,* ang McOowelil, John
M,,*" "A (ross-Sections! Mode! of Annuai Interregional

Migration and Emoioyment Growth: Intertempora! Svidence of
Struzturai Zhange, 19%8-1975," 31 po,, Apr '981, AD AQ99 393
®Jniversity ot Colorado -
*%Arizona 3tate uUniversity

¥ ey wwW W Y e e e T Y T ey e e e e e

305
Nuhn, Laura H,, “An introduction Yo the Literature of Search
Theory," 32 po,, Jun 1981, AD A100 420

306
Anger, Thomas €,, “wWhat Good Are wartare Modelis?" 7 op,,
May 1981, AD A100 421

307
Thomason, James, “ODepenadence, Risk, ana Vulnerabillty,"
43 pp,, Jun 1981, AD A102 698

308

Mizrani, “M,, “Correspondence Rules ang Parh integrais,”
Jul 1981, Pupliished In "Nuovo Cimento B", vol, 61 (1981,
AD A102 699

309
welnland, Robert G., "An (The?) Explanation of the Sovietr
Invasion ot Atgnanistan,” 44 pp,, May 1981, AD A100 422

310

Stanford, Jenette M, and Tali Te Wy,* "A Predictive Method
for QDetermining Possible Three-dimensionai Foldings ot
Immunoglobulin Backbones Around Antibody Compining Sites,®
19 pp,, Jun 1981 (Publisned in J, Theor, Biol, (1981) 88,
421-439, AD A100 423

*Northwestern University, Evanston, it

311

Bowes, Marianne, Brechilng, Frank P, R,, ana utgotf,
Kathieen P, Classen, "An Evaluation of Ul Funds,” 13 pp,,
May 1981 (Published in National Commission on Unempioyment
Compensation's Unempioyment Compensation: Studies ang
Research, Volume 2, July 1980), AD A100 424

312
Jondrow, James; ©Bowes, Marianne and Levy, Rovert, "“The
Optimum Speed Limit,' 23 pp,, May 1981, AD A 100 425

313
Roberts, Stephen S,, "The U,S, Navy in the 1980s," 36 po,,
Jul 1981, AD A 102 696

314

Jehn, Christopher; Horowitx, Staniey A, 3Ing Lockman,
Robert F,, "tExamining the Dratt Debate," 20 pp., Jui 1981,
AD A106 192

313
Buck, Raioh v,, Capt,, "Le Catastrophe Ddv 3any >ther
name,,.," 4 oD,, Juil 1981, AD A102 697

316
Rovberts, Stephen S,, '"Western European ang NATO Navies,
1980," 20 op., Aug '981, AD A104 223

317
Roberts, Stechen S,, "Superpower Naval Crisis Management in
the Mediterranean,™ 35 op,, Aug 1981, AD A104 222

318
vego, Milan N,, "Yugoslavia and the Soviet Policy of Force
in the Mediterranean Since 1961," 187 po,, Aug '981

BN

A\,
(ALY WA S L WLy W Al s oa 48

Y

PR 4




ap

E)

20

319

Smith, Michae! #,, "Antiair wartare Deftense ot 3hips at
Sea," 46 pp,, Sep 1981 (This taik was deliverea ar the Navai
#artare System ana Technotogy Conterence ot the American
lngtitute Of Aeronautics ana Astronautics in washingfon on
Oecember 12, 1980; in Boston on Jjanuary 20, 1981; and in Los
Angeles on June 12, 1981,), AD AI06 191

320

Trost, R, P,;* Lurie, Philip and Serger, Edward, "A Note on
Estimaring Continucus Time Decision Modgeis,” !5 pp,,
Sep 1981, A0 A106 193

321

Oufty, Micnhael <, and Ladman, Jerry R,,* "The Simultaneous
Oetermination ot Incoms and Employment in United States--
Mexico Border Region Economies," 34 pp,, Sep 1981

*Associate Protessor ot Economics, Arizona 3tate uUniversity,
Tempe, AZ,, AD A106 540

322

Warner, John T,, "issues In Navy Manpower Research and
Polley: An Economist's Perspective,” 66 pp,, Dec 1981,
AD AN10 220

323

Bomse, Frederick M,, "Generation ot Correiated Log-Normal
Sequences *or the Simulation ot Clutter Schoes," 33 op,, Dec
1381,

324

Horowitz, 3taniey A,, "Quantifying Seapower Readiness,"
6 op., Jec 1981 (Pubpiished in Defense Management Journai,
vol, 18, No, 2), AD A 110 220

326
Roverts, Stephen S,, "™estern European and NATO Navies,
1981," 27 pp,, Jul 1982, AD A118 703

327

~ammon, Zolin, Capt,, USN and Granham, Oavig R,, Or,,
"Esrimation and Analysis of Navy Shipbuilding Program
Jdisruption Costs," 12 pp,, Mar 1980, AD A112 514

328
#einlang, Rovert 5,, ™orthern wWaters: Their Strategic
Signiticance," 27 po,, Dec 1980, AD A112 509

329
“angel, “arc, "“Applied Mathematiclans Ang Naval Dperators,"
40 op., Mar '382 (Revised), AD All6 598

330
~ockman, 3ooert F,, "Aiternative Approaches to Artrition
Management,” 30 pp,, Jan 1982, AD A112 510

33

Roverts, Stapnen S,, "Tne Turkish Straits ana the Soviet
Navvy in *ne Mediterranean," 15 pp,, Mar 1982 (Publiished in
Navy international)

332
Jenn, Zhristooner, "The ROF and Amphibious #arfare," 36 pp.,
Mar ‘382, a0 A 113 592

333

.ee, _ung-Fei and Trost, Ropbert 2,, "Estimation of Some
~inited Cependent Jariaplea Modeis «ith dpplication *3
=“ousing Jemana," 26 3p,, Jan 1982, (Puolisnred 7 .ournal ot
Izonometrics 3 ‘1373) 357-382), AD A 112 536

PP

PP

PP

334

Kenny, _awrence w,, .ee, Lung-Fei, Maddaia, G, S,, and Trost
R, P,, "Returns to College Eaucation: An !Investigation of
Seit-Selection Bias 3asea on the Project Taient Jata," 15
po., Jan 1982, (Published in !nternarional Economic Review,
Vol, 20, No, 3, Octover 1979}, AD A112 480

335

Les, Lung-Fei, 5,5, Maddala, and R, P, Trost, "Asymptotic
Covariance Matrices of Two-Stage Probit ana Two=-Stage Tobift
Methods tor Simultanecus Equations Models with Selectivity,"
13 pp,, Jan 1982, (Pubilshed in Econometrica, vol, 48, No, 2
March, 1980}, AD At12 483

336
O'Neill, Thomas, '™opility Fueis for the Navy," '3 pp,,
Jan 1982, (Accepted tor publication in Naval Institute

Proceedings), AD A112 511

337

warner, John T, and Goidberg, Matthew S,, "The Infiuence of
Non-Pecuniary Factors on Lapor Supply,” 23 oo,, Jec 1981,
AD A113 Q94

339
Wwilson, Desmona P,, "The Persian Guit and *he Nationat
Interest," 11 pp,, Feo 1982, AD A112 505

340

turie, Pnitip, Trost, R, P,, ang Berger, Edward, "A Metnod
for Analyzing Multiple Speil Ouration Data,"” 34 po,, Fed
1982, AD A112 504

341

Trost, Robert P, and Voge!, Robert C,, "Pregiction with
Pocled Cross-Section and Time-Serles Data: Two Case
Studies,” 6 pp,, Feb 1982, AD Al112 503

342

Lee, Lung-Fei, “addala, G, S,, and Trost, R, ?,, "Testing
tor Structural Change oy D-Methods in Switching Simultanecus
Equations Models," 5 pp., Feb 1982, AD A112 482

343
Goldberg, Matthew S,, "Projecting the Navy Entisted Force
Level,” 9 op,, Feo 1982, AD Al112 484

344
Fletcher, Jean, #,, "Navy Quaiity of Life and Reenlistment,”
13 pp., Nov 1981, AD A113 Q95

345

Utgoff, Xatny ana Thaler, Dick, "The Economics of Muiti Year
Contracting,” 47 pp,, Mar 1982, (Presentes at “he 1982
Annual Meeting of the Public Choice Society, San Antonio,
Texas, March 5-7, 1982), AD At14 732

346
Rostker, Bernard, "Selective Service and *the Ail-volunteer
Force," 23 pp,, Mar 1982, AD A113 096

347
‘4cConneil, James, M,, "A Possible Countertorce Rwie tor the
Typhoon," 24 po,, Mar 1982, AD A116 60!

348

Jondrow, James, Trost, Robert, "An ZImpi-ical 3tuay ot
Production netticiency in the 2rasence >t Irrors-in=The=~
variaplas," '4 -o,, Fep 1982, AD A1} 391

-y ]

.

A

Aa sl s o

)

- 4w

FEPROTPEN \4




349

W, H, Breckenridge, 0O, Kim Malmin, "Collisional
multipler Relaxation of Cd(5s§olpo ! 2) by Alkane Hydro-
carbons,” 7 pp., Jul 1981, (Publiisned [n Journal ot Chemical
Physics, 76(4), 15 Feb 1982), AD Al13 093

intra=-

350
Levin, Marc, "A Method for Increasing the Flrepower of
Virginia Class Cruisers,"” 10 pp,, Apr 1982, (To be publiished

in U5, Naval institute Proceedings), AD A116 602

351

Coutre, S, E,; Stanford, J. M,; Hovis, J, G,; Stevens,
P, W,; Wu, T, T,, "Possible Three=DImensional Backbone

Folding Around Antibody Combining Slte of Immunoglobulln
MOPC 167," 18 pp,, Apr 1982, (Published In Journal of
Theoreticai Biology).

352

Barfoot, C, Bernard, "Aggregation of Conditional Absorblng
Markov Chains,” 7 pp,, June 1982 (Presented to the Sixth
European Meeting on Cybernetics and Systems Research, heid
at the Unlversity of Vienna, Apr 1982,), AD A116 603

353

Bartfoot, C, Bernard, "Some Mathematical Methods for Modelling
the Performance of a Distributed Data Base System," 18 pp,,
June 1982, (Presented to the International working Con-
terence on Model Reallsm, held at Bad Honnek, West Germany,
Apr 1982,), AD A116 604

354
Hall, John V,, ™why the Short-war Scenario
Navat Planning,”™ 6 pp., Jun 1982,, AD A118 702

is Wrong for

356

Cyike, Steven; Goldberg, Matthew S,; Hogan, Paul; Mairs,
Lee; n"Estimation of the Personal Discount Rate: Evidence
from Military Reentlistment Declislions," 19 pp,, Apr 1982,,
AD A122 419

357

Goldberg, Matthew S,, ™iscrimination, Nepotism, and
Long-Run wsge Ditferentials,” 13 pp,, Sep 1982, (Published

in Quarterty Journal of Economics, May 1982,),

358

Akst, George, "Evaluating Tactical Command And Control
Systems--A Three-Tiered Approach," 12 opp,.,, Sep 1982,,
AD A122 478

3%9

Quester, Atllne; Fletcher, Jean; Marcus, Alan; "Veteran
Status As A Screening Device: Comment," 26 pp., Aug 1982,
AD A123 658

361

Quanbeck, David B,, "Methods for Generating Alrcratt

Trajectories,"” 51 pp,, Sep 1982,, AD A122 386

362
Horowitz, Stantey A,, "Is the Milltary Budget Out of
Batance?,” 10 pp., Sep 19682,, AD A122 368

363
Marcus, A, J., "Personnel Substitution and Navy Aviation
Reediness,” 35 pp,, Oct 1982,, AD A122 420

PP

PP

PP

eP

PP

PP

PP

PP

PP

364
Juester, Aline; Nakada, Michael; "The Mliitary's Monopsony
Power ,"* 29 pp,, Oct 1982,, AD A125 657

365
Greer, William L,; Bartholomew, James C,, Car,;
logical Aspects of Mine Warfare," 15 pp,, Oct 1982

Pscycho-

366

Sprulil, Nancy L,; Gastwirth, Joseph L,; "On the Estimation
of the Correlation Coeftlicient From Grouped Data," 9 pp.,
Oct 1982, (Published in the Journal of the American
Statistical Association, Sep 1982, Voi, 77, No. 379, Theory
and Methods Sectlon,), AD A122 382

368
Weinland, Robert G,, "The Evolution of Soviet Requirements
for Naval Forces--Solving the Problems of the Early 1960s,"

41 pp,, Dec 1982, AD A123 655

369
Quester, Aline; Lockman, Robert; "The All-Volunteer Force: A

Positive Perspective,"” 29 pp,, Nov 1982

370
Rostker, Bernard D,, "Human Resource Models:
17 pp., Nov 1982,, AD A123 656

An Overview,"

372
Hurtey, Wililam J,,
46 pp., Jan 1983

"An Overview of Acoustic Analysis,"

373

Jacobson, Louls, "Research to Quantify the Eftect of
Permanent Change of Station Moves on Wives' Wages and Labor
Suppty,”™ 35 pp,, Jan 1983

374
Clay-Mendez, Deborah and Balis, E)len, "Baldncing Accession
and Retentlon: The Dlsaggregate Modet," 27 pp,, Aug 1982

375
Feldman, Paul, "Privatlizing Alrports
17 pp., Feb, 1983

In washington, D,C,,"

376

weiss, Kenneth G,, "Power Grows Out ot the Barrel ot a
Gunboat: The U,S. In Sino-Soviet Crises," 136 pp,, Dec 1982
379

Jondrow, James M,; Chase, David E,; Gamble, Christopher L,;
“The Price Dltterential Between Domestic and Imported
Steel," 17 pp., May 1983,

380

Balls, Eilen, "Balancing Accesslon and Retentlon: Cost and

Productivity Tradeotts," 38 pp,, March 1983,

381
Reeves, John M, L,, "CNA's Conceptual Design and Cost Models
for High-Speed Surface Cratt," 23 pp,, Apr 1983

382
tevy, Robert A,; Jondrow James M,; "The Adjustment of
Employment to Technical Change In the Steel and Auto

tndustries,"” 40 pp,, May 1983

383 (Revised)
Thomas, James A,, Jr; Mangel, Marc,; "Properties ot Quick
Look Passlve Localization," 39 pp,, July 1983

e~

LN S LR RN E )

Stk ad




CanirTa i - L B it Sk M i v IR B e e i (e hadial i B S Mg

A at Ly R 0 -
o 4
. |
I- -
2 -
L
L‘ . PP 784 -4

. Goldberg, Matthew S. and Mager, Michael F,, "A Comparison of .i
- the Prophet and ACOL Force Projection Models, " 35 pp,, Jun

. 1981

N % 1

. 4
: . PP 388 4
- Angler, 8ruce; Driscotl, Kurt; and Greaory, David, ™anpower 4

R Requirements Derivation for the Nevy Comprehensive .

Compensation and Supply Study,” 22 pp., Sep 1982 -
.‘i
] PP 386 1
Angier, Bruce N,; Driscoll, Kurt A,; and Carpenter, Kathy
A,, "Construction of 'Tralnina Cost Per Graduate' tor the b
Navy Comprehensive Compensation and Supply Study, 67 »p.,
Nov 1982
PP 387 B
Balls, Eiten and Clay-Mendez, Deborah, "Balancing Accesslion
and Retentlion: The Aggregate Mode!,” 20 pp,, Jul 1982 ’

PP 388
Clay-Mendez, Deborah, ™odels ot Accession and Retention,"
1 pp,, Oct 1982

PP 389 N
Clay-Mendez, Oeborsh, ™A Minimum Recrulting Cost Function }

for Mate High School Graduates,” 31 pp,, Jan 1982

PP 390 .
Clay-Mendez, Deborah, "Documentation for the Recuriting Cost .
Estimates Utllized In the Navy Comprehensive Compensation
and Supply Study," 30 pp., Sep 1982 ?

PP 391
Goldberqg, Larry, "Summary of Navy Enlisted Supply Study,”
1 pp., Jul 198)

PP 392
warner, John T, and Simon, Bruce, "An Empirical Analysls of .
Pay and Navy Enlisted Retention In the AVF: Preliminary -
Resuits," 51 pp,, Dec 1979







