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|| 1.0 INTRODUCTION AND SUMMARY

E 1 . 1.1 Overview .
1o = ; : JRCIEERAST S

This effort, performed over the past year, has had the thrust of being

able to model, predict and optimize the combined effects .of advertising and re- ’
cruiter efforts for the Navy's recruiting efforts, By being better able to simul- E
tanecusly allocate and tradeoff both types of expenditures, both against themselves ‘
as well as geographically and over time, the Recruiting Command should be better i
able to meet their quality and quantity enlistment goals over time. The key

product of this effort is a computer program to be run periodically by the

Recruiting Command to help execute natiodnal and redional budgets

and to be a credible tool in the budget building and budget. defense process.
By exercising the model in a "what-if" mode i£ can also be useful in explor- K
ing the potential impacgs of various policy cﬁanges and help indicate where

future field experimentation may be warranted.

1.2 Key Accomplishments

"~Ii order to accomplish the above, the efforts have had two concur-

rent thrusts:
1) to develop and validate response functions which would be capable

| : : of predicting for each of the regions of the country and by time

; Accession For months) of the year
Lo | NTIS  GlARI i _‘
DDC TAB i) the total number of contracts for males, enlisting . 4
Unannounced b . 1
| Justification . for the first time, and

By,
Mistritutio-/

ii) the total number of contracts by males who are

enlisting for the first time and who are also (or

f.!}ni’nhj""w A B

Availe d/o0v
Dist spec;ul

.

|

"f ; will be) high school graduates.
f
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I : . In both cases these response functions would take as inputs the
unique characteristics of that particular region, e.g. its QMA,

i A number of high school graduates in the area, number of active

1: . NOIC leads in the region, amount of total advertising expendi-

tures in the region of interest (both for the current period and

* for the previous months), number of recruitérs in.~t:.l.io.
iegiqn of interest (both éu:renﬁly and for the pre-
vious months), etc.

2) to develop and validate a budget allocation algorithm which

would be capable of ﬁtilizing the above response functions Q.

}4 to perform the following:

i) In a budget request mode, to develop the minimum &

:t annual total recruiting budget needed for a given

1 - requirement of total enlistments (sﬂipments) over L
the year with constréints on the minimum percent _ g
_? | = GF Rhede that must be HSG's. This program would
take as inputs for each region of_ the

E | " country: the bank of NOIC leads available, the

i i _"stock" of advertising expenditures for the past

2 several months, the number of recruiters in place

1 { g " for the past several months, demographic data about
each region, and the amount of shipments already in

E | - . the Delayed Entry Program.

e e

l In this mode it would produce the optimal budget
split between advertising and recruiting costs as well

l --as the optimal budget allocatiﬁns over time and by

: district. It is felt such a tool would be extremely

l. : 5 _helpful in the POM budget generation process, in the
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Navy Controller reviews, and in the Presidential/
The program could be run for a variety of quotas
and goaling strategies, and their budget inplications
examined. The code developed, while sophisticated
enough to solve the non-linear optimizations needed,
(due to the non-linear response functions involved)
also appears to run sufficiently fast (a few minutes
c.xf CPU time) so that it can help answer the difficult
"what if" questions ncaded in a timely and defensible
manner, I‘n paru;ular the conputerized model could be
used to draw up in advance of the decisions plots of
the inpact on the total dollars needed (and their op-
'final split) as a function of the yearly quota, their
distribution over time, and the quality constxaints..

Hence 6ne can develop curves of the type:
minimum of B80% HWSG

4 - 7
/ minimum of 75% HSG
minimum of
; "/ 70% HSG
-/ ;
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ii) In a budget execution mode, it can optimally

[ * a) allocate a given amount of advertising >

dollars in terms of the geographic mix

and timing,

b) allocate the optimal locations of re-

A SRR

cruiters for a fixed total number of re-

cruiters,
c¢) calculate the impacts, related to reducing
any shipping quota shortfalls, of increas-

ing either the advertising or recruiter

Nttt T £ il

budget by stated amounts, decreading qual-

ity constraints, decreasing minority quo-
tas, etc.

d)’ it can eventually be used to give insights as to
the proiaer split of advertising between the
various models available, i.e. TV/radio,
magazines, classified ads, direét mail, RAD

| materials, etc. as well as gquidelines to
recruiters on the proper targets for the

size of the Delayed Entry Pool throughout

the year. Flow diagrams depicting the in-

teractions between products (1) and (2) follow.

1.3 Organization of Remainder of Report

~ E ; The remainder of the report is as follows: Section 2 describes

l the mathematical model used in the‘budqét allocation part of the ef-
" nt. . ey w . . .
fort as well as several variations, Section 3 deals with the enlist-
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ment prediction aspect of the work and its validation. Section 4 discusses the first
of three runs made with the models. It deals with comparisons of actual and forecasted
shipments for the actual regional/monthly expenditures made in CY77 (which deal with
the descriptive ability of the allocation model). As one can ‘see the model reproduces
very well the number of total contracts for each of the twelve months} the number of
HSG contracts for each of the twelve months )and the total number of shipments for each
of the twelve months. This run helps instill some ‘credibility and reasonableness with
the procedure. The second run, the subject of Section 5, utilizes as budget constraints
for the decision horizon the actual total expenditures experienced in CY77, together
with a yearly shipping quota of 83., 117 and a quality constraint (related to the per-~
cent of total contracts signed durir{_g the year who are HSG's) of 70%; the budget con-
straints were $71.37M for recruiters: and their associated support, and $16.07M for ad-
vertising. In addition the model's temunal conditions were to have in place the same
DEP pool that actually resulted at the end of CY¥77. The result of this run is that the
quantity and quality quotas could .be’ met, if the budget allocations were optimized
(i.e. meet the quotas at minimum total costs), for about 6.8% less than was actually
spent; further this would result in the mix of advertising expenditures, relative to
recruiting efforts, changing from the 18% experienced in CY77 to about 13%. Given the
limited accuracy of the contract prediction functions used (i.e. Rz‘s of .76), these
results help lend confidence to the use of -fhe model in generating and defending future
budge* requests, particularly if the contract predictor eguations can be made more ac-
curate.

Sectim- 6 reports on the results of a sensitivity run in vhich the delay fac-
tors in the DEP program were treated as decision variables (in contrast to the other
nuns where they were inputed to thé model using the ampirical delays). The outputs
from such cxercises can be used to develop guidelines on the proper indepth goals
throughout the year to best meet stated shipping quotas. Finally several appendices

follow with sumx;rting data.
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2.0 * BUDGET ALLOCATION

2.1 Definitions of Input Parameters

i)

| ald
[
~

iii)

iv)

let I denote the number of geographical units for which the
allocation is desired. This would be 6 if regions are used
as the decision unit or 43 if allocations are desired by
district. In the results showm, 1 h‘_}i,,ﬂ’e value of 6 since
the allocation decisions were made on a regional hasis.

let J denote the number of time periods in the horizon for
vhich allocation decisions are desired; this of course would
be 12 if one is considering monthly decisions for a year. It
might be remarked that it is also possible to utilize the
programs where the periods represent different lengths of
time. This could be of advantage if a finer division of time
were needed early in the horizon whereas a coarser time grid
would'be sufficient in the later stages.

Let J denote the nuwber of tire periods in the total preblen
horizon which incluc;.es, in addition to the J pericds in the
decision horizon, a nuwber of periods to incorporate the ter-
minal conditions for the model. Since the Delayed Entxy Pro-
gram allows a maximm delay of 12 nonths from contract sign-
ing to shipment, a reasonable candidate for J is a year be-
yond J. (In the sanple results J is é4 nonths., )

Iet K denote the number of classes recruits, e.g. high school
graduates, nan-high school graduates, Blacks, BSG's of mental

Category I or II, women, etc. (In the nns made using the al-

location program, two categories of recruits have been utilized,

namely HSG's and non HSG's.




v) Let l’k denote the number of lagged periods in the enlist-
ment production functions which relate contracts for the
kth type of recruit to the dollar level of advertising and
nunber of recruiters. Hence the number of recruiters and
dollar level of advertising for up to Lk earlier periocs is
assumed to affect the number of contracts obtained in any
given period. (In the runs made Lk equals 2; this value was
chosen based on regression results using the Koyck distrib-
uted lag model).

vi) For any region let e (t=0,1,2...,Lk; k==1,2,....,K) denote
t,k .

; the elasticity of the number of contracts, for the kth type

of recruit signed in the current period, to the number of re-

cruiters present t periods earlier. Fence a 1% change in the
number of recruiters t periods earlier is assumed to produce
a change of et,k percent in the nuwber of contracts for the
kth type of recruit resulting in thé current pveriod. (Fram

the regressions it was determined that the elasticities over

all contracts were .29, .106, and .03:9, respectively for

t=0,1, and 2; for high school oraduate contracts, the elas-
ticities were .391, .138 and .049. Hence since about 70t of
all contracts are HSG's it appears recruiters are relatively
more effective in obmmmg~Mismmm of HSG's tﬁan in ob-

taining non-high school graduates.

Vii) Iet ft k (t-—'o,l,z,...l-ki k‘=l,2'u..,K) de:‘ote ﬂ‘e ElastiCity
4 ’

of the nuiber of contracts, for the kth type of recruit signed

in the current period, to the dollar level of total advertising

(TV, magazine, classified ads, RAD, direct mail, etc.) ex- g

pended t periods earlier., Hence a 1% change in the dollar level




viii)

ix)

of advertising impacting in a given region t periods earlier
is related to a change of t_;kpercent::l.nthenumbre.v:4:;!'?(::::\-
tracts for the kth type of recruit obtained in the current
period. (From the regression results it was determined that
the elasticities for total contracts are .125, .045 and .017
respectively for t=0,1 and 2, and for HSG contracts the elas-
tiéities are .081, .029, and .01l; hence it appears that ad-
vertising plays an important role,especially for the non-hich
school grad\:ate. :

Let Pi,j,
constant term in the multiplicative enlistment response func-

& (i=1,2,...I; 3=1,2,...3; k=1,2,...K) denote the

tlon which rélates contracts, for the kth type of recruit ocb-
tained from the ith region in the jth period, to advertising
and recruite:r efforts in&]..k previous periods. Hence' it

reflects regimal and seasonal differences related to the im-
péct of advertising/recruiter efforts to obtaining contracts.
‘s for total contracts, and for

Appendix A contains the P, .
. i,3j,k

HSG graduates.

Let b,

5,V (3=1,2,...,12; v=0,1,2,...,12; k1,2,...,K) denote
v

the fraction of all contracts of type k, signed in period j,

that ship v periods later. Note that in general lg b.

v=0 vk

can be less than 1 s:'mce; there is some attrition, i.e. some
small percent of thosé that sign contracts in period j may
dwnge their mind and break their contract and hence never
really enlist. (The 12x13 matrix of the by ,'s for k=1, i.e.
total contracts, is included in .Appendix B and was decveloped

by the Recruiting Cammand from actual shipments by discerning




- xi)

xii)

xiii)

xiv)

the elapsed time fram signing of the contract to date of
shipping; a similar effort is now underway to do the same

for HSG's,

Let a % (3=1,2,...,3; k=1,2,...,K) @enote the fraction of all
contracts of type k, signed in period j that attrit. Hence

13

> + a & .
vzo b),v,k aj,k 1. (In the computer runs shown, aJ'k is

taken to be zero for all j's, since attrition factors for the
DEP Program are not available. However a Data Collection ef-
fort has been requested. As a result there may be a small dis-
parity between the computer model results and the actuals
since no attrition is assumed.

Iet Q

J.k
for shipments for the kth type of recruit in the jth period.

(j=1'2,'oo'JlJ+1'nco'3; k=1'2'oq.'K) dEX\Ote t.’.hc qmtas

Note that there are quotas for periods beyond the decision hor-
izon of J which reflect the terminal conditions in the alloca-
tion model. These tetminal conditions in turn are generated
fram contracts signed in the first J periods that do not con-
vert to shipment until the following year

let Bl denote the total dollar budget constraint, for all J
periads, related to recruiters; this includes their travel,
office space, vehicles, etc. (Fpr CY?? this was $71,357,325).
let B, denote the total dollar budget constraint, for all J
periads, related to advertising expense, including all nation-
al advertising, local advertising, RAD materials, direct mail
costs, etc. (For CY77 this was about $16,070,000).

Iet R denote the annual cost per recruit;ér including his sal-
ary, benefits, travel, office space, ete. (This value is as-
sunxd to be $21,190.)

" PPy, NET S
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{ . xi) Let w_denote the relative inportance or penalty for not meet-
1 ' ing a monthly shipping quota of the kth type (k=1,2,...,K).

' | 2.2 Definition of Decision Variables

i) let Xy j denote the number of recruiters in region i, period j
'
(i=1,2,...1; j=1,2,...J). (The current program has tvo main
options regarding the assumed degree of mobility of recruiters:

a) it can be run in a manner so that only one level of

recruiters is to be selected for each region for the J
periods in the decision horizon.; i.e. once the model se-
! lects this number of recruiters, it is committed to that
level for the Region for the entire year. This mode of
' { : operation reflects the real-life fact that recruiters

cannot be easily transferred from one region to another.’

b) The other option is to remove this constraint so that the
“ | ; model is free to change the nunber of.rccruiters in each
region from month to month. (The computer results given
' 1 utilize the nore conservative mde (a)).

ii) let Yi 5 denote the total advertisino expenditures impacting
K

g .

in region i, periad j (i=1,2,...,I; j3=1,2,...,J) where total [
advertising includes RAD materials, direct mail, local ad- i
vertising and all national media. [
iii) It may also be noted that the variables discussed in (ix) of |
Section 2.1, i.e. the fractions of total contracts signed of i
the kth tyre in the jth period that convert to shipments v
J ; periads later, can eithc;r be treated as inputs or allowed to

3 ' be decision variables also. The latter use would have the in-

terpretation that the recruiter has a good deal of control in ]




l how he utilizes the delays and hence can optimize the delays
to best meet his schcduleofquotm.‘l.‘henodeltrmcanbeset

i up to choose the optimal set:ofbvjk's subject to the set of
{ tJ
: constraints:
K (3=1,2 J 3k=1,2 K
vf(] bv,j,k g 1= Bj,k 3=1,2,..,J ;k1,2,...,K)

where a‘j K is the inputted attrition factor (see factor (x) of 2.1)
’

for the contracts of the kth type sicned in the jth month and

U L
£ < 5 2
bV'J ok — bV’J K ib.) VoK

! L U
where by v.x,P3,v,x

cruiter can choose.

is some pre-set interval within which the re-

ISAITNRY S iaisagad

iv) Let Ci,j k denole the number of contracts of the kth type signed
]
in the jth period from the ith region.
] v) Let Si,j i denote the number of shipments of the kih type of
s

recruit in the jth period from the ith region.

2.3 Mathematical Model for the Budget Execution Model

There are several possible objectives for this mode which has boen

designed to minimize, within separate prescribed budget'constraints for adver-
tising and recruiters, weighted shortfalls from a given set of monthly or annual
quotas for each category of recruits, utilizing a set of priorities for short-

falls for each class of recruits. Consider several of the formulations possible:

i) If it is desired to minimize the sum of shortfalls fram given
ronthly quotas on shipments ovexf the year, weighted by the type
of shortfall, and if excesses in shipments in one nonth do not

help offset deficits in another month, then the objective func-

£

<,_._--_._..._._._..,_..A
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2 (
Minimize § Y
k=1

1
Byt 5 B ()

where X* is X if X is greater than 0 and 0 elsewhere.

e

Minimize

Hence this objective form calculates the sum of the national monthly ship-
- ment shortfalls (from the stated monthly nalional quotas Qj,k) for each

type of recruit (k), weights this summed shortfall by Vi (the relative
- priority for a shortfall of the kth type) and then sums this over the differ-
ent types of recruits. Note thét the use of the positive part (in contrast
to the use of an absolute valuc)‘; is to not explicitly penalize the allocations

18 for any excess shipments in any given month; however, the model is indirectly

\

penalized for any shipment excesses since resources expended in this manner
do not add to  meeting the monthly quotas, and hence constitute a waste of re-
sources that are then not available for other time periads,

ii) Another formmlation in a budget execution mode which may have

sonme appeal is to sinply minimi ze national shortfalls, over
the total harizon, weighted by the relative penalties for na-
tional shortfalls for the different catecories of recruits.
This objective form then allows excesses in one nonth to com-

pensate for deficits in other periods. This objective form is;

J b | "
L w : U, B Sl St 2
. [:i=1 QJ"‘ =1 j=1  Ledek : o

so that the model is concerned only with the net shortfall
over the total J poriods. Note this model requires as input
only total quotas for cach of the different types of recruits,

over the entire horizon. It then yields regional and monthly




targets for shipments which could be used in licu of the present
goaling nodel. If this model were to be used one should probably
add as constraints upper bounds on the number of shipments that
oould be processed by the Recruit Training Centers in any given

e ————

nonth.

iii) Finally consider one other variation, appealing in that it

avoids the nead for relative priority factors, namely the wl'(!s
anci closely approximates the system actually in use. The ap~
proach would be to :specify explicit quotas, either monthly or
for the entire horizon, for only one type of recruit , e.qg.
"t‘otals", m!d then to inpose as a side constraint that at least
same prespecified percent of the total shipments be high school
graduates; this side constraint again could be on a monthly ba-
sis or for the horizon as a whole. In this case the objective
form is either (1) or (2), with K=1, and wy=1, and with an ad-

ditional side constraint of the type

J I J 1
P T M - PR ) Yo T
9=1 4=1 l"3'2“'pnm(j:l i1 3.2 I

where PERC is the minimum percent of total shipments that should

be high school graduates.

2.3.2 Constraints in the Budaet Execution todel

The formal constraints in the model are:

k e f ( i=1,2,,...,1;

V& Sk t,k B
c ¥ : . 1=1,2,...,3; (3)
£.9.k doden 1 f 10 TR ¢ P Y ke,2,0. 00K )

where the above is the production function relating to contracts
and et,k' ft,k are the elasticities discussed in the input section,

related to recruiters and advertising respectively.

- T VIR




The next set of constraints relate to the budgets on recruit-

ers and advertising:

& 2
IR (I X, .)
S RS

" W
T 3
1 3= 103

Since the objective function is based on guota shortfalls relative

to shipments, and the allocation of recruiters and advertising is
thru contracts, it is necessary to convert contracts to shipments.
This is done through the delay factors of the'DEP-program. If the

delay factors are treated as decision variables, then one has ad-

ditional constraints:

12

e D e Sl s e

bL

v,3 k< P

u o A o v
v,5.k S BY,5,x (v=041,2,..3; 3=1,2,...3; k=1,2,...K)

Otherwise the bv are simply inputs. The shipments then, as a

vJek's
function of the contracts, is given as

12
;P8 S

1
1
3
|
i
8
]
1
:
|
!
4
i
|
. |
t
3

i,j“V,k 4 bv' j—v'k

i.e., the total shipments in beriod j, region i of type k, is simply

the sum of the appropriate number of contracts signed v periods earli-

er (v=0,1,2.....,12) times the fraction of those that ship v periods

after they sign.

Finally if one wishes the model to select the best single val-

ve (for each region) for the number of recruiters for the J periods




in the decision horizon, then in order to freeze the number of recruit-

ers at that level, one must also add

xi,l = xi,j (4w) 2. ...23 j=2,3......3) (9)

If one wishes to allow the number of recruiters to vary with-
in a given region over the horizon, then one nced add no additional

constraints of type (9). -

2.4 Mathematical Model for the Budget Generation Model

2.4.1 Objective Function

This model is designed to determine the minimum total bud-
get, as well as the optimal split of dollars between recruiting and
advertising, needed to meet a given set of quotas. Hence given the
same notation as earliqr, the objective function is to minimize the .

sum of the left hand side of constraints (4) and (5) of Section 2.32.2.

2.4.2 Constraints for the Budget Generation Model

The constraints are to meet a given set of national quotas,

either on a monthly or total horizon basis, .i.e.

I
I S

(jzlpzo-ou...:’—; k=1’2-o.‘.¢looox)
i=1 :

el > ;
i,j.k - QJrk

if monthly quotas are given, or

<

I )
L

S, o
=1 Ledek = 4y

Qj'k (k=1,20-000..}<)

-

j=

if only horizon quotas are given.

The other constraints (3), (6), (7), (8), and (9) of Section 2.3.2

apply as before.
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3.0 THE ENLISTMENT PREDICTION MODELS AND THEIR VALIDATION

3.1 Considerations in Selection of Production Model

Econametric methods were used to ascertain the relationship between

- the number of signed contracts and the various factors which influence the propen-

sity to enlist in the Navy. These factors include the amount of money spent on
advertising and promotion, the number‘of recruiters, the number of leads, the over-
all number of high school graduates, etc. Separate relationships were ceveloped
for total contracts, and for contracts signed by high school graduates. In addi-
tion, the number of leads was related econaméetrically to a similar set of variables.
Hence, we have a three-equation system: an.equation witl) leads as the dependent
variable, an equation w1th total erfnlistnenté as the dependent variable and leads
as one of the explanatory variables, and a. similar equation for enlistments by
high school graduates. :

Numerous conditions make such model-building a complicated and dif-
ficult task. These conditions and methods of solution are discussed below.

3.1.1 The Short Time Series Available

The levels of advertising expénditures have been measured for

only two years 1976 and 1977, resulting in only 24 monthly observations. Such a

16

short time series make it difficult to estimate a model with more than one or two explan-

atory variables. This problem was solved by disaggregating the data into districts
and using a pooling technique to estimate the model. This disaggregation resulted
in 1032 observations (24 months times 43 districts) .. Hence, both cross sectional
as well as a time series analysis is performed. The technique of “Dumy Variable
Regression" was used to pool the data by creating an indicator variable (or dumuy
variable) for each of the 43 districts (actually only 42 dumy variables were used).

This method allows each district to have its own "constant temm" in the model which

: represents the propensity to enlist which is unique to-that district. An indicator

variable is either zero or one. It has a value of one if the observation is from

.
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the district, and a value of zero if the obsexyation is from same other district, It is

also of interest to note that the dollar expenditures were all adjusted for.inflation. |

o 3.1.2 Seasonal Variation

There are seasonal variations in enlistments and in leads. ,

L il

R

These variations were ascertained in the models by assigning an indicator variable
to each month. Hence, we permit each month to have a unique level of enlistments

and leads.

3.1.3 Extraordinary Events j
|

Two special events impacted both enlistments and leads: tele-

iy i s i i i

vision advertising was extensively used in 1977 but not in 1976; and the GI-bill

3 expired at the end of 1976. These events were handled by using indicator vari-

: | | {

ables, one for each event. §

3 3.1.4 District Size Variations

_'* . It is generally true that larger districts (in terms of popula-
[‘ tion and QMA) produce more enlistments than smaller districts. Because of this size
variation, it has been the practice to allocate more advertising and recruiters to
the larger districts. This resource allocation procedure has produced a strong re-
lationship between advertising and enlistments (and also recruiters and enlistments).
E Terming this tendendy of the Navy to allocate resources in proportion to the number
of enlistments as the “"allocating relationship®, it is important to distinguish this

E from the "market relationship," which is the response of the market to recruiting

! and advertising efforts. The "allocation relationship" says that when enlistments
are high, resources will be high; "the market relationship"says thatwhen resources are
hich, enlistments are hich. An analysis vhich used regression analysis to estimate

a model with enlistments as the dependent variable would confuse the two relation-

 fies i digkan Seu o A

ships. If one naively performed such a regression to estimate the market relation-

. ship, the results would be misleading because the model would overstate the inpact

of expenditures on enlistments. This problem was attenuated by removing the allo-

[
[
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cation relationship from the data by dividing all of the variables by the level of

Jabor force in each district. Hence, the dependent variable became enlistment per
capita (or leads per capita).

3.1.5 Non-linear Relationships

A linear regression model with per capita enlistments as the dependent
variable and per capita advertising and per capita recruiters as explanatory vari-
ables would assume a linear relationsihp between enlistments and recruiting effort.

In such a relationship, the addition of one dollar of advertising would have the same
absolute inmpact on enlistment for all base levels of advertising. Such a constant im-
pact is generally thought to be too optimistic because of the notion of diminshing
retums. As additional dollars are spent on advertising, the impact of each addition
becomes less. Such a relationship is shawn below.

Nnber
of
Enlistments

Advertising Expenditures
This non-linecar relationship was captured by using logrithms of all variables.

3.1.6 Carry-over Relationships

Reci‘uiting efforts have an inpact long aftér they take place,
i.e,, there is a carry-over from one period to the next. Such a carry-over can be
captured by including "lagged values" of the explanatory variables in the models.




That is, enli;tme:nts would be regressed on current levels of advertising and his-
torical levels. However, the inclusionof historical levels causes a miltitude of
problems, such as correlation between the current level and historical levels.

One solution to such problems and the one utilized in this
analysis, is to place some type of constraint on the solution. The
procedure is to assume that the largest impact of a factor such as advertising is
in the current or immediately preceding month and that subsequent inpacts decline
geametrically over time. Hence, advertising's impact is allowed to peak in either
the current or immediately preceding period. Such an assumption produces a so-
called Koyck distributed lag model which has the lagged value of the dependent
variable as an explanatory variable. :

The exact procedure can be seen in the following sinple model.
et Et denote enlistments in month t, and let I\t denote the level of advertising
expenditures in month t. The ;:arxy-over relationship is given by

(1) E =a+boA + b.A + b A 2+........+ etwhoree is a random dis-

t t 1t=1 2 t- t
turbance. The Koyck assurption of ‘geametrically declining advertising im-

pact can be expressed as the following;

«© :
= % 1
(2) B, =a bA +bA _, +B(1-2) iiol Apioo

where o0 < A < 1 is the decay factor. Using this assumotion, we can reduce the

carry-over model to

) E, =a(l-2) + b + (b - Ab) Ayt AE_, + U

Hence we have a model with current advertising (At) , and cwrrent advertising lagoed

one period (A _;), and lagged enlistments (E._;) which can be estimated. Once es-~
timates are obtained for the coefficients of Equation (3), the relationships in (2)
can be used to obtain estimates of the coefficients in Fquatian (1), and the short

tom and long run inpacis of advertising identified.

1%




3.2 Regression Results

The regression equation for total enlistments in district i, period t
is given by:

E. = . - . ..

i
A, R; . !
- . . -E- . ..&.-t ;
+Cy Y.+ C2 G+ dl log {I‘Fit}+dz log {m. }

|
3t % t-1 :

! s 3
; +d. * log Y= . |4
:- 3 IFi¢ ] b

Total enlistments

n

L s b ik

= Labor force

= district

= time period

= District indicator variable

Monthly indic'ator variable

= Year indicator variable

= GI bill expiration indicator variable

= fTotal advertising and promotion expenditure

= Number of recruiters

= Number of leads

E
IF
i
t
D
M =
Y
G
A
R
L
T

= Total high school graduates




errors and t-statistics.

Variable

Total Enlistments Model

Coefficient

_pstinate

.062 .

.291

.039

.458

.364

Standard
Error
.022
.084
.013

«100

026

'ﬁxe estimates of the slope coefficients are given below, along with their standard

t-value

2.82

3.46

3.00

4.58

14.0

All of these coefficient estimates are statistically significant at the 0.0l level.




f Asimilarregmssimwasperfomed with enlist:rmtsbyh:.gh school graduates as the
\ L dependent variable (actually the logarithm of hich school enIJ.st:ment divided by the
| 4 labor force). The results are given below.

High School Graduates Enlistments Model

cbefficient Standard
Variable _Estimates _Error t-value
A. + :
1og i’%‘ e .020 3.65
it ,
R . » o
it .391 .095 4.12
109 \iF,. : .
! . :
fTie ‘~
S . 356 E L] 113 3 . 15
it *
Lit
it o
(g, 4
_jt-1 A .353 .028 12.61
it~ : :

Again, all estimates are significant at the 0.01 level.




The model for leads included all the dummy variables, and variables for total ad-
vertising, and high school graduates. The results are given below:

Leads Model

Coefficient
Variable Estimates

log \’ } .160
\ lt)

T )

log ‘,LF it,}

Both estimates are significant at the 0.01 level.

After developing these respective elasticities from the district level
observations (of which there were 43) the coefficients for the regional dumy vari-
ables, numbering 6, were cbtained:by rerunning the log linear regréssions at the re-
gional level but with the elasticities obtained at the district level. In this way
the final predictive models,after aggregating the regionalfonthly specific

4erms into one constant ( namely the P 's ) become:

i,3,1

¢ of total contracts . of nmltm . of rmmlun . of rev \\llhl’l

(in thounands) (Xn thousands) (ln thousandis) (ln thawnands)
lnpcnod) - Jl ihl\‘ iod 1' an\xm.ljl, mxnin’j:
fron region 4 Y ogion

in poriad —2.
mxcn

225 OV
Millions of Jollavs Mllimns of chl:au \Jlum- of ml‘wn
of total adwertising ) x [ of total advertising X[ of total adw nuu.q
in porded §, rogien 4 in peniad 3-1,

mm\x'
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The 12x6 matrix of Pi 3 l's (which are the result of running the regression with re-
tJe

tional monthly data using the elasticities developed earlier). is presented in Appen-
dix A,

The similar equation for mumber of HSG contracts is:

0 of K entracts m | 13 os
tin u.n.::., from « P number of recruite mrter of recruite nuiber of recrui
rogion i, peried 3 4,3,2  ( (in thousands) in ) x (in thousardds) 4 in

x {in thousands)
pariod j, ngion § period 3-3, region s poriod 3-2, wegion

of total i i
in period 3, rogion advertising Px of total Advertising

1 © Y029 -
Millleas of dollars Millions of .
of total adwertisirg\ x. of dollare Milllors of dollars
in periad ’-la region in periad 3=2, region

The 12x6 matrix of ?i 5 2'8 are also in Apbendix A. The followihg sumary Table
rJq

shows the relative inpact of advertising and recruiter on HSG contracts and non-

HSG oontracts.

J———
e ————
L B

CONTRACT EIASTICITIES

Total Contracts HGS Contracts Non HSG Contracts

Advertising ¢ |
Current period .125 .081 .210 |
One pericd earlier .045 .029 .079

Two pericds earlier .017 .01 .031
Number of Recruiters

Current period <291 391 .085

One period earlier 106 . <138 .042

Two periods earlier .039 .047 .024

As an exanple a one percent increase in the amount 6f advertising in the cﬁrrcnt
period would bring about on the average, if everything else remained constant, a
.081% increase in the number of HSG contracts signed in the current period. Note
that advertising has a much higher relative impact on non-high school contracts

than on HSG's ; also recruiters have a much larger relative inpact on HSG con-

tracts than for the non HSG segment.




3.3 "walidation" of Predictive Models

In order to assess how well the predictive models perform plots of the campar-

isons of the actual nurbers of contracts versus the predicted, using the actual bud-

get expenditures as experienced in CY77, were made. Plots of the comparisons by

month over the entire country, as well as for, each of the six regiong are included for

both HSG contracts and for all contracts. Figures 1 and 2 are for the country

as a whole, respectively, for total contracts and HSG contracts; Figures 3-14 are

the regional comparisans; 8-18 being for HSG contract and 9-14 being for total contracts.

The straight line shown on the plots would be the pattern if the prediction

were perfect, i.e., if actual cnntr‘act:s exactly equal the predicted number of

!
contracts. As one can see the points are oenerally aquite close to the line, with

the exception sametimes of one point (that point in the upper right hand portion of

the plot) which represents the results for Decerber 1976. This was the last month

for recruits to receive the GI bill and hence, even though a dummy variable was

used to try to deal with this ar{omaly there is sane inaccuracy for this one pe-

riod.

|
|
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4.0 "VALIDATION" OF DESCRIPTIVE ABILITY OF ALLOCATION MODEL

.!‘ s Moving from the response functions to the important budget
l allocation model, it was decided for validation purposes to exercise the model
for a representative recent year for which complete data was available. The
b | validation strategy had two parts: 1) first to exercise the model with the
* same budget t;xpcnditures as actually occurred to see if it predicts the ship-

ments that actually occurred reasonably well. This is a test of the general de-

scriptive ability of the model. 2) Secondly, using the same initial conditions
that were faced by the actual decision-makers in th'f\t year, conpare the decisions
and recommendations coming out of the ﬁodel with the decisions and results ac-
tually dccurring. It was felt that on.ly by comparing the optimization results
could one also establish a credible degree of reasonableness in the final al-
~ location program.

The year chosen was calendar year 1977, chosen since it is the
latest year for which detailed advertising data by district was available.
In addition since the progran.\ must take into account certain “initial" con-
ditions from the previous year and certain terminal conditions for the year
following the decision year, it becamg clear that CY77 was the appropriale

| )
. year to test the model;l

i

First consider the descriptive ability of the allocation nodel.
First one inputs to the allocation model: the actual nonthly adv&ti.shmg and re-
cruiter allocation made in CY77, the "stock" of advertising and numbersof re-
‘ cruiters in place in 1976, the nunber of men in the delayed entry program in 1976;

then one predicts the following over the country (see Table 1),

llt may be moted that the plan is to exercise the model for CY78 when the detailed

advertising for that period becomes available.




TABLE 1: COMPARISON OF ACTUAL VERSUS PREDICTED CONTRACTS AND
SHIPMENTS FOR ACTUAL BUDGET ALLOCATIONS

Predicted .
Predicted 2ctual Actual Precdicted
; Total High School Graduate HS Grad. Ectual Total
Total Contracts Contract Contract + Contract Total Shipments Shipments
Jan. 77 7029 : 7022 4748 | 4745 8529 8605
Feb. 77 7239 \ 7198 . 4729 4697 . 6833 6350
Mar. 77 7798 ° 7849 5058 4944 5971 : 6255
Apr. 77 6397 6713 4139 4173 5051 5347
May 77 6195 6621 4028 4228 5802 6125
June 77 8251 8505 5579 ; 5806 10203 $1.611
July 77 7812 7720 ‘5194 5193 10667 11,215
Aug. 77 8617 © 7956 5615 : 5347 11542 12,194 |
Sept.77 7498 7690 4422 : 4796 11189 10,467 M
Oct. 77 6013 - 5990 . 3784 3745 6815 7,367
Nov. 77 6849 - - 6838 4059 4046 5830 6291
Dec. 77 6926 6909 : 3972 4021 " 4206 3859

TOTAL for Yr. 86624 87011 55327 "55741 92638 95966




Note that for the yearly totals, the model slightly overvredicts the actual ship-
4 ment totals, primarily because the delay factors (fram the Delayed Entry Program)
' obtained from the Recruiting Camand assume no att.riticn,. i.e, all signed

contracts convert within the next 12 months to shipments.  However, in reality

there is a small attrition factor (estimated at about 1-3%) which can be directly

incorporated in the model when such data becomes available. This shortcoming
~notwithstending the results verify the descriptive ability of the model to both

forecast contracts accurately and their conversion to shipments.

— -~

5.0 "VALIDATION" OF OPTIMIZATION MODEL FOR ALLOCATING BUNGETS

5.1 Scenario Analyzed

Consider next the “validation" of the allocation program

which optimizes, within the budget constraints, the advertising and recruiter
expenditures to minimize shortfalls. This camparison, much more complicated

than the former one, had the following characteristics and assumptions:

; i s S
A A Sl b M A 0 S S i

i) The allocation model would be exercised at the regional level, of
which there are 6 in the country, and by month for the CY77. Tota)
dollars of advertising and the number‘; of recruiters allocated would
be the key decision variables compared. Hence the computerized
model had a total of 144 decision vnriables; 2x12x6 (i.e. 2 types
of expenditures, 12 months and 6 regions); |

ii) 1In order to make the comparisons meaningful, the actual total budget
expenditures for CY77 for advertising and recruiting were used as
budget constraints in the computerized model; the recruiter expendi-
Lures also included his office Spﬂce; travel, ctee  The budget con-
straints for CY77 were $71.37 Million for recruiters and $16.07
Million for advertising.

“




b iii) The objectives of the model were taken to meet the same set of total

! . male, non prior service, monthly shipment quotas.as was actually used
in C¥77. This total was 83,116. The model also utilized a constraint

1 | related to the total number of contracts signed in the year that must
be HSG's; this number was 54,202 and was the actual mumber of HSG's
signed ‘in CY77. The model could not '\;tilize any shipping quotas for
HSG's because of a data limitation relating to the delayed entry pro-

gram, In particular the delay factors bj ke
*v

time between signing of the contract and shipment, have only been de-

's which measure the elapsed

veloped by the Recruiting Cawmand for all contracts and are not avail-
able at this time for HSG contracts. Hence since there is no credible
way to transform HSG contracts into HSG shipments, the quality con-
straint has been on total contracts. When the delay factors for HSG's
become available the runs will be repeated with an additional qualiEy
constraint on shipner{ts.' ‘

iv) The model takes into account in an explicit fashion various types of

"initial conditions" with which the decision maker had to deal at the

beginning of the horizon, i.e. those decisions or conditions that al- |

ready existed or had been taken before the beginning of calendar year H

1977 over which the decision maker has no control. In particular there

was:

a) a certain “stock of advertising" and “recruiter stock" represent-

PR ———

ing the dollars that had been put into advertising and recruiters

over the past year. In other words the mumbers of contracts in
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sy

P

=

b)

c)

January 1977 is dependent not only on the amount of advertisinq
and the numbers of recruiters expended in January 1977, but also
on the amounts spent in the previous nontl;s. These initial condi-
tions lead to a slicht modification in the enlistment prediction
functions for the first few nonths of 1977. These modifications,
together with the initial conditions, are included in Appendix
0-2,, and C-2.

Another important type of initial conditicn incorporated in the
model deals with an estimate of the number of shipments that are
already in the pipeline resulting from contracts signed in the
previous year. In other words because of the Delayed Entry Pro-
gran, certam fr’actions of the individuals who signed contracts
throughout CY76 will actually ship in January 1977; the percent,
e.g. for those t;uat sign in Decenber and ship in January, is ac-
tually about 15.5%. Similarly a certain portion of those sianing
contraé¢ts in November will actually ship to boot camp in
July; this percent is 10.3%, Hé.nce a substantial portion of the
total shipment quota of 83,116 for calendar year 77 will actually
be filled from contracts obtained in 1976, Utilizina the delay
factors available, for calendar year 1977, it can be expected that
a total of 22,851 or 27.5% of the total quota of 83,116, will ac-
tually be met from contracts already in the Delayad Fntry and
signed in 1976. The set of DIP delay factors used is in Appendix
B and the schedule of the number of shipments in the pipeline is
containad in the information presented in Appendix D.

Finally, there are two other environmental variables which capture
the dcmSgraphics' of the regions s these are the numbers of HSG can-

didates in cach region and its labor force. These have been inte-

*
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grated to yield the set of P, j k‘s shown in Appendix A,
8 tJe

v) I-‘inally terminal conditions for the exercising of the model were

vi)

developed by applying the DEP delay factors of Appendix B to all
contracts that were actually signed in 1977, This allows one to
arrive at a set of shipment goals for 1978 for which the adver-
tising/recruiter efforts in 1977 are accountable. In other words

————

the efforts in CY77 must replace thg‘ DEP pool that was actually
present at the end of CY77. This nurber is 13,430 and its distri-
hution appears- in Appendix D.

It is important to appreciate that if these terminal conditions were
not imposed, then the %esults obtained might not be realistic. To see
this, observe that if éhe cquotas for December 1977 were being largely
met from contracts obtélined earlier in the year then the allocation logic,
without the presence of the temminal conditions, might not allocate sig-
nificant resources to December. In order to ensure that the nodel deals
with the same long term or steady state requirements that the Recruiting
Comand actually faced, the temminal conditions need to be included.
Hence, to sumarize the allocations are only made for 1977, i.e. the hor-

izon for decision makmg is 1 year, but that those decisions are driven

by requirements over 2 years,.i.e. 1977 and 1978.

In exercising the model, it was assumed that once a recruiter had
been assigned to a region, he could not be reassigned to another
region within that year. Hence the ‘mathematics of the model opti-
mizes on the appropriate number of recruiters to have in each region,
realizing that they cannot be shifted within the year horizon. This
constraint which can be easily mod%ficd was included to reflect the

realities and difficulties in transferring recruiters from one region

to another over a short period of time,




5.2 nghlxg‘lts of Results

For C!??, with the same sets of monthly quotas, with the same
budget constraints (one for advertising and one for recruiting) and the same in-
itial and terminal conditions, the results of the computerized allocation model,
which has as its objective to minimize the sum of monthly shortfalls, were:

1) It produced in C¥77 a total of 91,733 shipments (including those 22,891 in
the delayed entry pool fram contracts signed in CY76) at a total cost of
$81,762M or about $5,7M (or 6.6%) less than was actually spent. Hence given
that it was forceé to operate within the same overall budget constraint and
the same split between advertising and recruiting, it met the specified to-
tal quotas for CY77 the quahty mix on cohtracts,as well as replacing the
DEP pool present at the end of CY77. It spent almost the entire recruiting
budget alloted i.e,, $71.26M of the $71.37M alloted but only $10.5M of the
$16.07M for advertising. Hence the relatively close fit to the total budget
expended,given the limited accuracy (i,e., Rz's of ,76) of the cont.tact pre-
diction fit lend support to the nodel's usefulness for operational purposes.

x 2) Finally, realizing that the actual yearly expenditures over the country

agree quite well with the optimized yearly cxpenditures, it is of interest

to compare the opi:imized and actual nonthly results, both for contracts and k
for budget expenditures. (see Tal?le 2) Observe then that the computerized ’i
model in a budget execution mode tends to spend somewhat less on advertising f!
than was actually spent in the first six months and October and November,

and then spends somewhat more than was actually spent in the summer months

and inDecenber. Note it meets the stated monthly quotas with slightly fewer
contracts and shipments than actually occurred, partially because no attri-
tion was assuned in the DEP program, and because the nodel in the above {

rundid not allow excesses 1 relative to a given nonthly quota) to canpensate

pr— pr—

for shortfalls in another month. The model now'has an option to input only 1
a yearly quota and to have this conpute ,in effect)altemative optimal month-
ly quotas.
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' 3) Next consider how the money was spent over the six regions by the madel
and in reality, remembering that the model vas constrainted by the ac-

tual yearly budgets, one for advertising and one for recruiters, utilized
in CY77. (see Table 3),

The major significant difference is for PRegion 500 (Chicago centered)
wheré the optimized results were to cut back total expenditures there by
about $7.0M and give it to Region 100 and Region 300 (New England and

Southeast) .

6.0 SENSITIVITY EXCURSION CFF BASIC BUDGET EXECUTION RUN WITH ASSUMPTION
THAT RECRUITER CAN DETERMINE DEIAY FACTORS

~ This run was exactly similar to the budget execution run discussed
earlier, i.e. some quotas, budget constraints, initial conditions, terminal con-
ditions, etc. but with one exception: the Adelay factors in the DEP program.were
no longer treated as inputs but were part of the optimization process.
Hence the bj',v’k's were decision va.xriables.with the con-

12

straint I b, el Reorif e i v oie D
v:o J,\’,1 15 <

Under this assumption, namely that the recruiters have cimplete control
over the lag between contract signing and shipping data, ome could save

another '$.25 million and still meet the stated. quotas, the $.25
million being in the advertising area. The major differences in
the optimized ‘delay factors and ine enpirical ones is: In December, only

about 23.% of all contracts are direct shipments (in the same month) but the model,
if it had its choice, would prefer 97% of those sioning contracts in December to
direct s};ip. A similar situation holds for the months of March, April and May where
only about 46% direct ship in reality but wbere the model would prefer almost all
to direct ship. On the other hand, about 58% of those that sign contracts in

Auéust actually ship in the same month whereas the nodel wuld prefer most of those

to enter the DEP program.
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APPENDIX A -
CONTRACT PREDICTION PARAMETERS

The production function for total contracts from region i, month

j were assumed to have the form

e e TR T T e, T T
llj,k i,J'k i'J j.'J"l 1'3-2 l,J i'J-l i'j"z
where X 5 is the number of recruiters present in region i (in
14

thousands) , period j and Yi 3 is the total dollar level of adver-
’

tising (in millions of dollars) impacting region i in period j and

Cc is the total number of contracts of type k (in thousands)

i,j,k
from region i, period j. Section, 3 addresses this topic in detail.
As has been mentlongd earl%er, eo'1 = .29, el,l = ,106, e2,1 = ,039
whereas fo,l = ,125, fl,l = ,045 and f2,1 = ,017 where k=1 refers
to all contracts as a wholg. The numbers for HSé contracts, i.e.,

K=2I are e -391, 0138, 0049' f 0081'

0,2, g 1 b 15 Sl 0,2
£ = ,029 and £ = ,01. Hence a 1% change in the number of re-
1'2 2I2 . i 3

cruiters present in peridd j causes a .29% change in the total

number of contracts signed in period j, whereas a 1% change in the
amount of advertising expended 1 month earlier causes a .029% change
in the number of HS6 contracts signed in the current period. The

P 's vary by region and by ﬁonth, reflecting the different num- 3

i, 3,k
bers of QMA in the region, different provensities for enlistment,

etc. and the secasonal nature of contracts. The factors for k=1, i.e.

total contracts, follow below:

{
{
|
|
;
MATRIX OF P, . . ' L
Y i,3,1 ;‘
|
|

Region 100° 200 400 500 700 800 %
(i=1) (i=2) (i=3) (i=4) (i=5) (i=6)
(5=1) January 77  2.41 2.1 2.26 1.73 1.88 215 | §
(7=2) February 77 2.46 2.14 L 2.77 1,93 2.2 |
(§=3) March 77 1 2.68 2.33 2.54 . 1.94 2.1 2.41
(5=4)  April 77 2.07 1.8 ©1.96 1.5 1.63 1.86
(3=5) May 77 1.89 1.65 1.79 1.63 1.48 1.7
(5=6)  June 2.37 2.07 2.24 2,53 o gt 2.14




(3=7)
(3=8)
(3=9)
(5=10)

‘ (3=11)
(5=12)

(3=1)
(3=2)

(3=4)
(3=5)
(3=6)
(3=7)
(3=8)
(3=9)
(j=10)
(3=11)
(3=12)

51

. Region 100 - 300 400 500 700 800
July 77 2.61 R R B R Y
August 77 2.83 2.47 2.67 2,05  2.22 2,55
September 77  2.74 2.40 2.6 199 217 2.49
October 77 1.95 1.7 1.86 142 155  L715
November 77  2.25 1.97 204 LM 1T e
Decenber 77 2.54 2.2 239 184 20 2.3

We observe that Region 500 for each month has a fairly low yield for a given
nunber of recruiters and advertising dollars whereas Region 100 has

among the highest yield. This m:\l'eta itself felt in that the fact that the

allocations for Region 500 are leos than for any of the regions and similarly
more for Region 100. Similarly if we look at the effectiveness of a given
amount of advertising on contract signing it appears to have the most impact
in the months of March, June, .Jt;ly, August and September, and December, and
the least effect in January and October. The factors for k=2, i.e. high school

graduate contracts is as follows:

MA'I‘RIVX ()] Pi,j,Z

Region 100 300 400 500 700 800
Janvary 1.56 1.47 1.5 1.07 .18 1.51
February 1.54 1.45 1.45 1.06 1.16  1.49
March 1.61 1.52 1.56 5 e e - (R T
April 1.27 1.20 1.23 .88 % T )
May 1.19 1.13 138 1w .90 1.16
June 1.59 1.50 1.54 1.74 O R '
July 1.67 1.57 1.60 1.15 1.26  1.62 |
August 1.76 1.66 1.7 1.21 1.33° 1.1 r
Septenber - B 1.53 1.09 1.2 1.54
October 1,16 1.1 113 .8 .89 1.12
Novenber - 1.27 1.2 1.23 € M EE | S 1
Decenber 1.36 1.27 1.30 .93 1,934 1,33




APPENDIX B

DEIAY FACIORS IN DEP PROGRAM FOR ALL CONTRACTS

st S SN B iR

| S—

Exarple:

As an cxanple, 51.88% of those signing enlistment contracts in January of a

given year are assumed to ship in the same month whereas only 22.62% of those
signing in Decamer will divect ship.

ary, about 6.63% will ship 5 months later, i.e. in June.

Also for those signing contracts in Janu-

ot 0w [+ 3 [w s e e [as |49 w0 a1
Jan 15188 .1389] 0550 | 0327 | .0236 |.0663 ' .0568 | .0561 | .0351 |.0219 |.0011 |.0005 |0
Feb . +4613!.1273 0537 |.0472 | .0657 |.0635 '.0762 |.0576 |.0248 [.0166 [.0014 |.0007 |.0
var .43743 1171 0705 |.0806 | .0667 | .0708 i.os7a .0468 | .0305 |.0184 |.0024 |.0007 [.0
Apr 4451{.1183 .1015 1.0702 | .0762 0527 ;.0543 .0325 {0184 |.0267 {.0019 {.0016 .0
Hay .4825?.1655: L0875 |.0742 :.0536 0511 !.0327 | 0184 | .0186 | .0125 !.0008 '.0007 |.0
Jun 5598 .1452] .0936 | .0568 ' .0476 i.0366 :.0175 .0144 | 0137 |.0064 | .0010 : .0009 i.c
Jul 5995 1635 L0571 0556 0468 ..0197 i.ozzs ,.0106 .0080 | 0049 ;.oooc |:0086 1.8
Aug 5824 1408 0918 i.ossa: .0396 .0200 .0168 0112 | .0057 {.0053 i.0113 +0034 €
Sep 5912 .1258. 0700 | .0386 L0434 |.0246 ?.0125 -0063 | 0045 |.0702 | .0071 '.0032 .
Oct .5200 .1313; L0436 ;.0553l L0247 0208 :.0093 10078 0586 :.0636 i.oosa ;.0043 1u
Nov .4300 .0886 .1018 '|.0421 .0263 i.0149 :.0152 L0614  .1028 |.1003 .0107  .0045 .
i :.2.262_-.1.552_?.._-96.7.?_?-0"8 o274_!.ones |rokz | oexr | 1z1a |anae | oneo | .ooeo |




INITIAL CONDITIONS RELATED TO "STOCKS" OF ADVERTISING/RECRUITERS
From Last Half of 1976
Advertising Expenditures/Number of Recruiters

July 76
Region 100  $208K/613R
Region 300 $120K/403R
Region 400 $183K/633R
Region 500 $150%/506R
Region 700 $108K/422R
Region 800 $157K/583R
TOTAL $926K/3160KR
3 Illustration:

Aug 76
$202/627R

$121/408R
$634/178R

$140/504R
$106/436R
$153/596R

$899/3124R

5

APPENDIX C- 1

Sept 76
$146X/632R

$94/411R

$651/150R

$124/506R
$76 /439R
$112/593R

$702/3232R

advertising was expended there.

Oct 76

$276K/615R
$118/407R
$645/241R

$177/503R
$150/427R -
$103/584R

$1064/3181R

Nov. 76
$345K/616R
$162K/416R

$654/298K

$193/500R
$201/437R
$137/585R

$1336/3208R

Dec. 76

$230X/605R
$93K/389R
$651/199KR

$163K/495R
$128K/434R
$ 70K/599R

$883K/3127R

In December, 1976 there were 609 Recruiters in ‘Region 100 and «wwo.ooo of
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MODIFICATIONS TO ENLISTMENT PREDICTION OOZmeWHZHm:AwM

January 77

. Original prediction con-
stant (p. Yfor total

1.1,1

centracts

Modified prediction con-
stant for total contracts
as result of initial con-
ditions

Original prediction constant
({3 ) for HSG contract

2,1,2 :

Modified prediction constant
for HSG contracts as re-
sult of initial conditicn

February 77

Original prediction constant
.vm P HM for total contracts

Modified prediction constant -

for total contracts

Criginal prediction constant
AMw 5 Nv for HSG contracts
1~y

Modified prediction constant
for HSG contracts

wmawbs
100

2.408

2.061

1.562

1.350

2,462

2,35

APPENDIX C - 2

Region

300

2,096

1.60

1.47

1.13

2,142

1.98

AS RESULT OF INITIAL CONDITIONS

Region

400

2.264

1.94

1.501

1.306

2.271

2,173

Region

500

1.73

1.40

H.oq

.88

Latd

1.58

Region
70

1.88

1.49
1.176

" ,933

1,93 2.20 {
1.80 " 2.059




January

February

March

April
May
June
July
August
September
October
November
. December

Total

‘Shipment Quotas In Effect in CY717

APPENDIX D

and Terminal Conditions for 1978

Quotas
for 77
7,415
5,645
5,16;
4,560
4.932
8,339
9,738
11,124
10,730
6,279
5,041
4,149

83,117

L Eal el s Ll ettt

' Net (uotas ﬁx'Tf
After Taking Out
Pipeline from 76

2,321
3,349
! 3,601
3,751
3,840
4,829
6,822_.

8,092
. 8,737
'5,944
4.929
4,050

60,265

55

Terminal Condition
Quotas Used for 78
(from Contracts in 1977)

3,273
1,508
962
498
424
2,226
1,764

1,637

887

159

51

0 ﬁ

13,430 %
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