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1.9

BACKGROUND ,

1.1 The Delayed Entry Mechanism: Its Perceived Advantages and Disad-

'~

T

N vantages

Each of the Armed Services' Recruiting Commands enables a potential

recruit to delay his actual shipping date (called his accession date) for

‘up to a eaxr t.om the time he signs an obligation (a so~called contract)

to enter a giveL Service. If a recruit chooses to delay his shipping date
beyona a month of anis time of pontractvsigning, he enters -he so-called
Delai'ed Entry Pool (DEPYi; those recruits who do not enter the DE? are
calied *Cirect Shipments.*® The DEP device is very popular with.both re-

cruits and with the recruiting managers, with over 80% of all DOD accessions
-7, ot o it "/.":( PP v . ’
utilizing the mechanism. = " °° ey o™ PR e
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The Delayed Entry mechanism has both its advantages and disadvantages

Pale f/ - L

which can be summarized as follows. First cons!der the advantages:’

Advantage 1: DEP Aids Production

The size of the DEP pool is knowr to have a positive impa.t on
recruiting efforts in that it synergistically complements the expendi-k
tures of recruiting advertising and of individual recruiter's efforts,
These aecruits who have made a decision to enlist often encourage their

peers to inquire about the Services as a possible option and often be-

come a type of recruiter aide. 1Indeed the Navy encourages referrals by a re-

cruit in DE? by awarding an advance in his paygrade, if the number of refer-

rals ;hb actualiy enlist excees 2. Several studies bear this out, namely:

i) a previous study2 utilizéd a two stage simultaneious regression equa-
ﬁion approach with both the current number of HSG Contracts as well

as the size of the Navy's DEP pool as dependent variables. It esti-

Tht Air Force utilizes more than 15 calendar days as their criterion for a
"deper."”

“The Impacts of Various Types of Advertising Media, Demographics and Recruiters

on Quality En’.istments: Results from Simultaneous and Heteroscedastic Models,

Richard C. Morey and John M. McCann, a Technical Report from Duke's Center for

Applied Business Research, Office of Navy under Research Lontract N00014-80-C~0200

July, 1980.
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mated the long term elasticity of the size of the Navy's.DEP pool
on Navy, male, non-prior service, High School Graduate enlistment
contracts to be .19; i.e., an iﬂcrease in the size of the DEP pcol
of 107 would be accompanied over the long term by an.increase in
the number of High School Gréduate (HSG) céﬁtracts of 1.9%. To
put this number in pe:speétive, tﬁe DEP élasticity is appraximafely
equal to the estimated impact of a chanée iﬁ‘the unémployment»rate.
The s?ze of the DEP pool also had a positive effect on the number of
the Navy's National (NOIC) Leads. The data n&se utiliiéd was from
1976-1978, at the monthlly-district. level, ‘
ii) An internal Navy study (see, CNRC Production ﬁggrgde Management Pro~
gggg; by Admiral Fieeman) estimatgd, based on.empiriéil analyses, that
when the DEP size per recruiter iﬁcreased f:oﬁ S‘tb ls.ythere was a
.33a increase in the production or output of the reéfuiter.l The
study furtherbclaimed that the increase in pr&duction'could be as
much as 60% if the DEP pesition per,iecruiter'increaieé'say from 0
to 15.” B

iii) The Air Force in an internal study, Delayed'Enlistment Program: A

Costing Analysis, by Captain Schumacher mentions that the size of

—'-~ - the DEP/recruiter (unless it becomesetoowunwieldlykmcanwhgwofAaid

in recruiting. Interestingly, the avérage DEP pe: recruiter in the

lIncid-ntally, this agrees remarkably well with the estimated elasticity of .19

from the pravious regression study, of the size of the DEP pool on HSG Contracts.
To see this, note that an increase in DEP/recruiter from 5 to 15 iepresents an
iucrease in DEP of 270% (assuming the number of recruiters are held constant);
then an elasticity of .19 for DEP on HSG Contracts implies that a 200% increase
in DEP would be accompanied by a 38% increase in HSG Contracts. Given that

the estimated elasticity was for HSG-Contracts, the agreement with Freeman's
estirateiof a 33% increase overall is very close.

It should be mentioned that the above result could simply be capturing the fact
that successful recruiters obtain more contracts and hence as a result have
more DEP; in this case the size of the DEP position is not a causal factor

on his production level but merely an accompanying outcome.

2
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Air Force was approaching levels of 45l which were conside:ed no
longer manageable, the conseqﬁences being that the Air Force's DEP
position has consciously been lowered iecently.

Advantage 2: DEP Facilitates Planning and is a Hedge Against Adverse Re-

cruiting Environment

The existence of the DEP pool, a "pipeliné“ of recfuits, facilitates
better long range planning in that it provides:
i) an "early warning” system of recruiting problems since goals can be
set on contracts as well as on accessions;

ii) provides the information and flexibility needed fof the Services to
eliminate imbalances by reallocating iesources and quotas to be better
able to increase overﬁll productivity. We shall see that the various
Services differ substantially on their philosophieé for managément
of their DEP pool.

iii) be able to adjust to modifications in goals;

iv) be better able to insure the filling of criticai training seats as
manajement can “"persuade" those in DEP into shipping earlier cr later,
as is needed.

v) build a pipeline in case economy upturns or other adverse events occur

which impaét on recruiting success.

Advantage 3: DEP Lowers Attrition

There are studie52 that show the recruits who become accessions out

of the DEP program attrit less from "boot camp,* and from the training

schools. The Air Force indeed claims that their bont camp attrition

rate is about 8% for "direct ships" and between 5-6%. for those coming
out of DEP. THis may well be due to the fact that those allowed to enter

the DEP may have (or will have) a High School Degree Diploma (which is

highly correlated with non-attrition). Nevertheless, while the recruit

1
zThis is in contrast to average DEP per recruiter levels in the Mavy of 10-12.
For example, the above referenced Air Force study.

i
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is in the DEP, he attends liason mee+-ings with the recruiter and othars

so that the recruit gains nore of a realistic axpectation of koot camp

and the Service ian general, all of which can con’ribute to lower attrition
rates.

Advantage 4: DEP "Smooths" Sales Efforts

Over and above the "peer grapevine network" advantage cited in (1),
the DEP renders the expenditures of recruiting efforts more cozt-offec-
tive in that ;heix "sales" efforts can be made more uniform over the
‘year. As a consequence certain diseconomies of scale (related to surges
in expenditures of advertising and recruiter resources) do rot have to
occur so frequently,'i.e., with a more uniform effort over the year, one
is not as high "up the diminishing return curve" as or2 would be with a

more volatile operaticn.
The major disadvantages of the DEP cystem can be summarized as:

Disadvantage 1l: Increased Pay

Time spent in the DEP counts &s longevity for base pay. Under Publac
Law 96-342 and the Military Manpower Manacement Act (PL 93-343), the
level of base pay is a function not cnly of the individual's rating (i.e.,
E-1 through E-9), but also his years of service. As an example an E-5
with 4 years of service earns $747.00 per month, compared to $796.50
for an.E-S with € years of service. Hence the higher base pay associated
with time spentlin DEP argues for minimizing the recruit's time spent in
the DEP. The Air Force emphasizes this aspect by discouraging anyone
from "deping” out for more than 4 months.

Disadvantage 2: DEP Attrition

There is some attrition which occurs while the recruit is in DEP.
Irderd the curve is “"bathtub shaped” ina that some recruits vacillate
imnediately after enlisting and attrit, whereas those in foi very long
periods also have a higher tendency to attrit. The attrition percentages

are quite low, i.e., of the order of 5-8%. Thomas Savings in "The Supply
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of Military Fersonnel: A Life Cycle rpproach” {(an Bir Force sponcored
study) in Suly, 1980 claimed that the longer the reguired waiting period

in DEP, the lower the enlistment rate.

Disadvantage 3: Adapting to Lower Accession Goals and Maintaining Slcts for

Direct Ships

If the DEP "pipeline" is flowing, it may be difficult or impossible
to‘turn it off or down if the accession goals are decreased suddenly.
For this reason the Mafine Corﬁs limits ﬁheir percent of a district's ac-
cession gééi coming out of DEP to less than 80% for the next out-month,
to. 70% for the second outmonth, 60% for the thirc outmonth, 50% for the
fourth'outmon;h, and 45% thereafter., They feel this provides them the
flexibility needéd if accession goals are reduced (say due to a higher
reenlistment rate), of if prior service or other high quality céndidates
present thenselves and want to enter immediately.

Disadvantage 4: Recruiter's Reliance on DEP Pool

The recuriter may feel he can "live" off his pipeline for meeting
his accession guota and may not be as productive as possible. This coule
" especially be a problem when a recruiter's tour of duty is terminating and
he feels there is little incentive for him to keep up his DEP position.
The Services are dealing with this by not allowing recruiters to "bank" ‘all
of their accession quotSs and by setting qudtas on contracts (rather than
accessions).

Disadvantage 5: DEP Takec Some of Recruiter's Time

Some of the recruiter's efforts must be spent in liason with those
in the DEP Pool. 1Indeed the Navy requires their recruiters tu have a face-
to-face meeting with depers at least once a month and to be in touch with
them by phone on a more frequent basis. This may conceivably dilute some
of his other efforts.

Disadvantage 6: E£gquity Problems in Resource Allocation

New recruiters may have less of a DEP bank than others in the system

and feei there are-inequities”in the resource allocation:system. This
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is due to the perception that the higher the DEP‘per rec:uite:, the easier
it may be for the recruiter to be successful., The Navy is dealing

with this consideration by Qarying the accession goals (but not the
contract goals) of various districts that are "poor" in DE? per re-
cruiter so that the DEP positions per recruiter can become more egqualized.
This philosophy views the DEP per recruiter as a valuabie. scarce. resource
that needs to,be parcelled out, similar to advertising expenditures or
recruiter aids.

Note that the Services' contract prediction equations (used to Luild
the fair contract market share percentages for each region), while they
include recruiters, advertising, propensities, etc., do not include the
DEP size.1 It is well recognized that there will be legitimate differences
in the number of goaled contracts per fecruiter between areas (based on
differences ir unemployment rates, size of male Highr School senior popu-
lation, propensities, etc.). Herver, since DEP is not included in the
contract equations, then one equitable waylto parcel it out is so that
the DEP per recruiter levels are as equal as possible #cress recruiting
areas. Of course this also is not without its problems sincé in order
to reduce imbalances in the DEP/recruiter levels, districts with relatively

strong DEP positions will be penalized by having to carry more of the

~ accession load. Also, the above efforts notwithstanding, it is difficult

to insure at the station level or at the individual recruiter level, that
imbalances still do not occur.

Summary of Previous Research in DEP Management

There are only three ar:icles known to this researcher which deal with

management of the Delayed Entry Program. The meager offering in this area

underscores the need for more research in this important area. The three items,

with a brief abstfact, are:

1) A Goal Setting Procedure for the Navy's Delayed Entry Program, Richard

1 : '
This would be inappropriate since the DEP size results from the conctract flow,
less accessions, e
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C. Morey, Duke University Report, ONR-éOO—3, Octcber, 198l1). This
model was developed as an alternative to a procédure used by the
‘Navy saveral years ago in their DEP management. At that time the
Navy promulgated guidelines that encouraged recruiters to have at
least 65% of their next month's accession quota in DEP, planning to
be shippéd that month., The further ocutmonth guidelines were 45%
for 2 months out, and 35% for thvee months out. However, it was well
recognized that DEP management must deal‘with the follcwing highly
interactive and dynamic interacfions surrounding recruiting, e.g.:
i) HSG enlistments contracts are highly seasonal wiﬁh peaks in. the
summer, and Jgnuary through March; ii) accession quotas are highly
seasonal, particularly for HSG's, with the peaksvin the summer
months; iii} the average time spent in DEP, froam the signing of a
contract to shipment is a function of the month when the contract
was signed and varies significantly. Given these considerations,
a method for calculating DEP targets for an upcoming year, by month
by district, was dgveloped and illustrated which included the fol-
lowing factors:
a) the actual or estimated initial DEP positions by Area (or by
District) at the beginning of the fiscal year:;
b) the ratevat which the initial DEP position is converted to ship-

mente, i.e., the estimated fraction of the initial DEP p.sition

that will ship each month in the future:
c) the estimated attrition (i.e., fraction of recruits who enter
the pool but later dror out) from the initial DEP pool as well
as from contracts signed throughout the year;
d) the delays that occur between contract-signing and shipment. These
varied by month and were expressed as the percent of those, signing

a contract in month j, who ship X months later.
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e) the “"optimal" flow of contracts during the year. This in

turn was a fun-tion o} the yeérly or monthly accession goals,
the required DEP positior at the end of the year and key demo-
graphics related to projected unemploymen; rates, High School
senior popuiation, eﬁc._ The "optimal"” réferréd to the strategy
which_minimized the total cost required to meet given yearly or
monthlf accession goais and a terminal DEP target, taking into
account differencgs in contract yield rates between the various
ereas and times of year.

The optimizétion model1 outputted the optimal contract and acces-
sion flow, by distriéﬁ by month.,.The non-linear programming model
could be utilized in either a budget generatioﬁ mode (to develoup the
budgzt, given some goals) or in a budget execution‘mode (give. the
budget and some desired goals). It also couid be run with pre-set
total monthly accession goals, or even with pre-set arca, monthly
accession goals.

The model could produce the resulting "optiméi" DEP positions by
month by area, siice it'pfoduced the "optimal® contract flow (Ly area
by menth), and the opgimal or prescribed accession flow (by month by
area). These factors, together with the initial DEP positions, at-
trition and the time lagged conversions of contracts into accessions,
yielded the DEP positions.

CNRC Productioa Upgrade Management Program (PUMP): A Concept Faper,

Dewitt L. Freeman, Rear Admiral (retir.d), 1980. This cnncept paper

focused on the importaat insight that the DEP position per recruiter

was an important reéruiting resouzce much akin to advertising, recruiter

aids, etc. Given this perspective, it behooves wmanagement to allocate

1

"A Multli-Year Budget Generation Program for Use in Navy Récruitinq: A User’'s

Manual," Ricnard C. torey, Dvke University Report ONR-200-2, October, 1981.
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" accession quotas. The ¢

-

accessions to the various geographical areas so as to bring

the ailocation of this scarce resource (i.e., DEP per recruiter)

into balance. Tbhis is accomplished by alloyinq those areas initially
weak in DEP per recruitér to "grow" DEP by cutting back on their

ict objectives are unchanged and follow
the fair market share logic. This concépt has been implemented by

the Navy's Recruiting Command and indeed appears.to give rise, at

the end of the year, to more Qniform DEP/recruiter positions across
the Navy's six regions. However, as will be sﬁown in Section 4.3, the
rather static process used by the Navy to aliocate_;he area accessions

mission can be improved and made more dynamic so as to alleviate im-

" balances in the DEP/Eecruiter positions thrcughout the year as well.

The Delayed Entry Program: A Costing Analysis or 'What is the Optimum-

Size of the DEP?', Captain Schumacher, Air Force Recruiting Command,

1981. This consists of a series of slides which has its purpose

the de;ermination o1 th. most economical size df‘the DEP pool. It
recognizes the tradeoff between iﬁcreased longévity pay (as the DEP
pool grows or as the average time spent in DEP grows) and the benefits
of increased DEP size in terms of lower attrition/discharges in boot
camp and in the training schools. It also mentions the reduced risk
of training seats being unfilled through the Qsé of DEP. However,
there is no recognitior. in this analysis of the significant role of

DEP in aiding in the production of contracts. Also the costing analysis

is only illustrative in that there is no real rationale for how to

estimate the dollar'savings from lower attrition or discharge rates.
(One half of the variable cost is utilized.)

His conclusions are that if one includes both the tangible and

opportunity factors, the total DEP size should be "packed in" at a size
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equal to the next 4 months of the accession goal, with an optimal
average time spent in DEP of 2 months. Indeed thic is the policy

currently being used by the Air Force.
2.0 A COMPARISON OF THE DEP MANAGEMENT PHILOSOPHIES UTILIZED BY THE THREE SERVICES

2.1 The General Environment

-The‘four Services, i.ef, Navy, Army, Air Force and Marine Corps approach DEP
management quite differently. It is important in viewing this issue to keep in
perspective the differenﬁeS‘in the recruiting environment for the three Services,
i.e., the relative ease of the Air Force vis-a-vis the Army in obtaining quality
elistments, the vast differences in DEP/recruiter acronss the Services (i.e.,
12.5 for the Navy versus 40~45 for the Air Force), the vast differences in
advertising expenditures (i.e., $82M in FY82 for the Army versus $20.6M for
*he Navy), the contract and accession goals (e.g., 155,000 contracts and
147,000 accessions for the Army for FY83 versus 104,000 contracts and 100,000
accessions for the Navy in FY83), and the various quality standards in force
(e.g., at least 63% category l-IIIA's for the Navy versus a_éorresponding 53%
for the Army). 1In Addition, there appear ton be large differeﬁces in the
level of sophistication across the Services used in assigning recruiters, or
in developing each district's fair market share of the quotas. Hence, some
of the Services are still trying to "catch up" on the more basic problems and
haven't had the time nor felt the need to be as concerned with DEP management
as others have. Finally there are legitimate differences across the Services
in how best to deal with "equity" considerations versus increased productivity
issues,

‘ Before getting into some of the more detailed considerations, it is also
important to appreciate that at the recruiting command headquarter's level,

DEP management centers principally on the following issues:
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i) how‘contrac; goals are assigned to varioas regions of the country;
ii) ‘how accessions are assigned to §arious regions of the country;

iii) what constraints on desired DEP policy operate, e.g., the maximum
percent that can ship from DEP, the "compactness" of DEP, etc;

‘iv) the targets for the size of the DEP pool.

It will be seen that there are substantial differences as to how the

three Services approach the above consideratians.

2.2 Similarity of Processes Used to Assign Contract Obiactives

While there are vast differences concerning the DEP managémept philosophies
used across the various Services, there is general agreement between them as
to the setting of contract objectives. We also observe, once contract objectives
are set (by month, by region), that DEP goals, by month by region, are then only

a function of the initial DEP positions, the accession allocation scheme used

and to some small degree, DEP attrition. Of course, only the accession alloca-

tion scheme is controllable by the manugement.

Consider first the general proceduré used by the three Services to assign
contracts, both the annual. total by region as well as the tiﬁing over the
year. We first observe that once the DEP position desired at the end of the
vear and the total number of accessions required over the year are set, the

total number of contracts needed throughout the year is determined from the

:elatio'shipzl

DT = Do + CT - AT C (1)

where Dy = terminal DEP position desired at end of year (nationwide)

D, = initial DEP position at beginning of year (nationwide)
CT = total number of contracts required throughout year (nationwide)

A, = number of accessions desired throughout year.(nationwide)

1This ignores attrition in the initial DEP pool as well as attrition associated
with the contracts signed during the year. These additional parameters can be
easily included (see Morey, "A Goal Setting Procedure for the Navy's Delayed
Entry Program," October, 198l1). However, to facilitate the exposxtxon, €hese
complications are not included.
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The remaining question is how to spread this resulting national, yearly con-

tract objective, C_., over the various geographical areas and over the months.

T
For each of the services, there is an effort made to as#ign contracts based

cn equity, i.e., to recognize there are differences in propensities, local un-
employment rates, the numbers of High School seniors, etc. and the numbers of
recruiters and advertising resources allocated to given areas. In every case
the Services allocate the yearly percentage share of the total contract obﬁec-
tive based ¢n a regression model which forecasﬁs the total number of contracts,
socmetimes by types from a given area, given its key demographics. These num~-
bers are added up and the resulting percentaézs from each area, subject to

some overrides and negotiation, are applied to the national, yearly contract
objectives to set the yearly contract objectives for each region of the country.
The distribution of that objective across the various months varies by Ser-
vice. Consider briefly each Service's detaiied process: - |

i) The Navy's Contract Allocation Process

The Navy utilizes a log~-log regression model to build a multi-
pPlicative equation‘where the variable being forecasted is total male,
non-prior service enlistment contracts.1 The model is built using
pooled cross sectional, time series observations frcm all of the
Navy's 41 districts. The independent variables include: the number
of recruiters projected‘to be in place in each avea; the astimated

numbers of male High School seniors by area; the forcasted unemploy-

lrhey now have available and operational at headquariers a computer program
developed by this Investigator where the dependent variable is male, non-
prior service, HSG Contracts or Upper Mental, HSG Contracts. This model is
more detailed in that it incorporates the results of a sophisticated hetero-
scedastic regression model incorporating lag times, advertising of various
types and has undergone extensive validation efforts. The model captures the
diminishing return nature or recruiting resources (see, "The Tactical Alloca-
tions of Quality Recruiting Goals Across Regions and Districts: Its Use in
Identifying 'Exceptional' Producers," Duke University Report ONR-200-5 (Prin-
cipal Investigator: Richard C. Morey), March, 1982).

‘iT.;zgm;gﬁuwww;vuu&u;-,_m”wwu‘“ﬁm_*_______.i
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ment rates by area; the area's propensity, urban~-rural mix, per-

cent biack, etc. This determines the overall percentages of the

total yearly contract objective for each of the Navy's six regions.

The regional zammanders then, with the advice of Headquarters, allo-

cate this regional contract objective to the districts in their re-~

gions. The timing of the contracts cbjective over the year by region

is determined using the distributions of various types of contracts

from the past year. In this way a montnly, contract objective by

district is generated for the Navy.

ii) The Army's Contract Allocation Process1

The Army utilizes a similar scheme to the Navy but with some

important exceptions:

a)

c)

d)

e)

)

they have separate regression market share equationé for various

types of recruits;

théy utilize quarterly data;

they build separate models for each of their five areas using
pooled time series, cross sectional observations from within

each area;

they utilize a linear model which cannot capture the‘diminiéhing
return nature of recrﬁifiﬁq‘feséufces;v .

they rely on several overrides which are used when the fore-
caster produces “unreasonable" results. This override is appiied

frequently since the forecaster is still in its infancy, and;

Headquarters assighs the quotas at the district level.

1

This material is based on, "The Army's Enlisted Production Model: A Critique
and Suggested Directions for the Future,” Richard C. Morey and John M. McCann,
A Report prepared for the Army Recruiting Command under Purchase Order with
Battele Institute, August, 1982).
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As far as the spreading of the contract obje-%ive cver time,
the total yearly contract objective is split into 12 equal parts
(to equalize t'-e workload), but the types of contracts reqhired
2ach month are va.ied to reflect seasonal patterns obsethd over
the past two vears.

iii} The Air Forc:c s Contrac:. Allccation Process

The 5.r Force utilizes a marketbshare model congisting of the fiva
factors: local unemployment iate, number of High School seniors,
civilian wages, total number of military bases in region, and per-
cent of High School seniors thét are college bound. A linear re-
gression mcdél‘is used. Note also thAt recruiters were not included

in the regression analys.is used to build the equitable market share.
The resulting percentages are used to determine a yearly contract
objective by area. These numberS'aré simply spread evenly over

the year by month.

. *
iv) The Marine Corps Contract Allccation Model

They utilize an informal market share prediction equation which in-
cludes key demographics and propensities. They also build enough excess
contracts into each districts goal so ﬁhat each district will be able to
begin the next fiscal year with 45% of their next year's accession. goal
already in the bank. -

2.3 Differences in Accession Allocation Strategies Across the Threérgéiéigés

While we have seen that the general philosoph' used to ;ssign cpnt:act ob-
jectives across the various regions of the country is approximatély the same
across the three Services, we shall see their accession allocatic policies are
quite different and are drivén by different considerations. Consider each in
turn, starting with the Air Force's and Marine Corps' which is the easiest fo

describe.

»
Based on discussion with Lt. Col. C.G. Tyrian of the Marine Corps Recruitiny
Command in Arlington, VA.
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2.3.1 Accession Area Allocation Scheme/DEP Management Process Utilized

by Air Force's Recruiting Command and the Marine Corp's Recru-ting

As mentioned earlier, the Air Force arrives at a contract objective for
each of it$ thiry-five recruiting squadrons basec on a fair mgrket share
model. The total yearly contract objective is arrivéd at from the dasired
yearly accessions level, the initial DEP position, the.size of the desir.d
DEP position at the end of the year, and an estimated DEP attrition factor.
The annual squadron contract cbjectives are spread across thz months based

on a uniform production schedule throughcut the year. The accessicn gquotas

by squadron by year, are spread in exactly the same manner as the contracts,

using the fair market share for contracts. Differences in each squadron's

initial DEP positions are not taken into account since it is felt it would

not be equitable to penalize squadrons strong in DEP by allocating them a

higher proportional share of the accessiohs. The Air Force and Marine Corp,
while well aware of the impact that DEP/recruiter may have on production, pre-
fer to leave the imbalances rather than penalize those who have worked diligently

to produce strong DEF positions.

Some other characterizations of the Air Force DE? management philosophy

include:

3 a DEP target of about 36,000 men (cn target as of August, 1982);
ii) actively discouraging recruits from being in DEP for more than 4
months. Hence, their ideal DEP position can be plotted as:

Hence,

- _
Based on personal discussions with Lt. Col. Ben Varn & Bill Bennett of the Air
Force Recruiting Command at Randolph Air Force Base, San Antonio, Texas.
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i.e., they prefer to have 100% of their accession quotas in DEP for

four months out and very littie or none after that. The philosophy

is motivated by an internal study which claims this provides the
best tradeoff between longevity pay and less attrition/discharges. -
Their recruiting system is more geared to filling certain categories

of jobs, i.e., "easy to fill," "more difficult to £ill," and mcst

difficult to £ill." The basic motivation is that the accession goals in

the outmonths may well be reduced, and hence they wish to retain
the needed flexibility by not "deping"” out too far into the future,
especially for the easy seats for which there is little danger that

they will arrive unfilled. The following plots illustrate these

areas.
100%

Percent of

"Easy" Jobs
Filled from
DEP )

Outmonth Quotas

~
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rercent

of 100%
"More
Difficult"
Jcbs Filled
from DEP

Percent of

- "pifficult
to Fill"
Jobs from
DEP

10C%

Outmonth Quotas

iv) Their present position is not one of growing DEP f(as is the case
with the other Services) since their DEP/recruiter positions were

becoming too liarge to effectively manage.

In contrast the Mearine Corps limits the percentage of each outmonth's
qccession‘quotas that can =2 in DEP to 80%, 70%, 60%, 50% for the next month
out, 2 months out, etc. For more than 4 months out , the goal and maximum is
45%. This is done to maintain some slots for direct shippers and to be able
to absorb reduction in the accession quotas. ‘The Marine Corps has a FYBO acces-
sion goal for enlisted personnel of about 52,000 with a complement of about 2,175
recruiters. We observe the Marine Corps DEP philosophy is not one of "packing"

the DEP, and they do allow and encourage recruits to DEP gquite far out.

o
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2.3.2 Accession Area Allccation Scheme/DEP Management Philosophy Utilized

by the Navy's Recruiting Commandl

The Navy's accession allocation scheme is motivétéd sy a desire to reduce
imbalances in the DEP per recruiter position over their six Recruiting Regions.
To accomplish this, they lower the number of accessicn#:in‘regions which are
relatively poorer in DEP per recruiter to allow them to grow more DEP. The
éOnttact ohjectives are unaltered and are based strictly on'the fair market
share percentages from‘the regression models discussed in 2.l1. |

To illustrate their scheme, the initial DEP for the Naﬁ?.at the beginning
of FY83 was 39,189 with 3,137 production recruiters, yielding an initial average
DEP/recruiter over the entire nation of 12.49; Hﬁwever when one examines2 fhe
DE?/recruiter for the six areas, one finds one region (NRA 400) at 13.7 and
another (Area 700) at 10.8. Now the former Area's fair m;rket share of all
male contracts is 19.8%. However, the Navy computes its share of accessions
over the year to be 20.2\; to bring down its DEP/recruiter to 13.1. On the
other hand, Area 700's fair_market share for contracts i; 12%, whereas its assigned
accession percehtage is 11.5%, with the result that its DEP/recruiter at the
end\of the year should increase from 10.8 to 12.5. The terminal DEP position
‘ desired at :he end of the year is 43,308 with a projected number of recruiters
of 3,382; this yields an average DEP/recruiter at the end of the year of 12.8.

The PUMP procedure calculates the required percent of yearly acceséions
to be assigned to each Area so that the terminal DEP per projected recruiter
for each Area is equalized. Note that this can be accomplished using the

following logic:

1Based on discussions at Navy Recruiting Ccmmand Headquarters in Arlington, VA with

Commander Ralph McCumber, and David Thalman. Discussions with J.J. Miller, now at
DMDC were also helpful.
These figures come from the Navy's monthly PUMP reports (dated 9/20/82).
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desired terminal DEP position for country &cs a whole at end of year

initial DEP positisn for country as & whole

terminal DEP position at end of year for the ith area
(i=1,2, ..., 6)

projected production recruiters for Area i at end of Fiscal
year (i =1, 2, ..., 6)

total number of accessions desired over year (nationwide).

all areas to have equal DEP/recruiter positions at the end of

the year, we desire

D D
RiT - GT for all i. (2)
i,T R
g=1 307

Hence, the terminal DEP target for area i is giQen by

D .
I LT 4 oe1,2,...,6 3

R
j,z,l i.T

whare all of thebquantities on the right sidé are either known or management

goals.

TlLen let
1
area. Now we
ith

D

Hence since Ci

iT

Ci be the annual fair share number of contracts for the ith

claim that AI' the total number of annual accesssions from the

area is also determined. This follows since:

=D+ Ci °Ai (i=1, 2, ..., 6) (4)

io

is known, DiT is knowu from (3), and Dio is observable, we’

Jan compute Ai. Hence the.PuuP procedure computeskthe ratio of:

A
1 .
T§—- _ (5)
A
=1 3

and applies this one percentage to all of the national, monthly accession goals
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passed down to them by the Secretary of the Navy. In this way they arrive at

" monthly, area accession goals which if followed, should bring about a balance

in the terminal DEP per recruiter across the six areas. The Navy repeats this
exercise monthly, vpdating the number of recruiters, and adjusting for any ob-
served attrition, the end goal being to bring the DEP/recruiter levels across
the Areas in balanc¢e at the end of the fiscal year.
Some other important aspects of the Navy's DEP management are:
i) They now set a max of 90%, 90% 90%, 65% of the next four month's acces-
sioq goal that can come out of DEP. This is very different fiom the
Air Force where the goal is 100% far the nuxt four months. ThevNavy
feels the%e maximums are important to:
a) be aﬁ#e to absorb reductions in the monthly accession goals;
b) not eéable recruiters to live off their "pipeline;"
c) Le abie to provide slots for prior service recruits who usually

|
wish Fo direct ship.

Hence the &avy!s curve of % DEP versus outmonths (to be compared

I
with totaﬂ of the Air Force in Section 2.3.1) is given by:

|

{
|
|

90%
Percent of Monthly
Accession Quota
Coming out of DEP 65%

1 2 3 4 5 6 7 8 9 10 11 12
Outmonths

Note that it has a somewhat different shape from the Air Force's and en-

ables recruvits to DEP much further out.

1 ,
Recall the C,'s are known since the fair market share percentages are known and
that CT' the”total number of contracts over the year from the entire country satis-
fies (neglecting any attrition in the DEP pool) the xelationship:

DT = Do + CT - AT

Hence since DT' DO' and AT are all known, CT is determined, and herce Ci.-

- - - . e e m cee imiaee s e - C e  —a— - e - D T pe
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ii) Their long range DEP target is 45,000, to bring the averaye DEP/

recruiter up to the level of about 15.

2.3.3 The Accession Area Allocation/DEP Management Philoéophv Used bv Ar@xl

We have seen that thé Air Force has chosen to ignore differences in the
initial DEP positions of their various recruiting squadrons in asSigning acces-
sion quotas, i.e., they assign the accession'goals in the same proportions as
the contrACt goals, so that imbalances in the DEP/recruiter are allowed to con-
tinue. The Navy at the other extreme, assigns accessions with an eye towards
"growing" DEP in those aréas where the DEP/recruiter averages are poor. They
accomplish this.by assijning more of the @ccession qguotas to the areas relatively
richer in DEP per recruiter. _i

They Army's philosophy can be though% of as a half-way house where the
initial DEP positions are used to assign ?ccessions, and where each area is
allowed to grow DEP in proportion to its %air market share of contracts. Their
strategy thus takes into account, not onl% the size of the initial DEP position
for each area, but also the -lanned disb@rsement of that DEP postion as to when
contracts in the DEP pool will convert to%aqcessions. This is important infor-
mation which is apparently not presently Lsed by the NaQy 15 ;Ssigning its
accession goals. |

The Army's procedure for accession assignment can be summarized as
follows:
Let: I = number of districts
' h

area (i=1, 2, ..., 1)

Dio denote the initial DEP positions for the it

(known constants)
aij (i = 1,v2. eesr I; =1, 2, ..., 12) denote the percent of the
ith area's initial DEP pool that is planning to be shipped in out-

month j (known constants)

laased on discussions at Ft, Sheridan, Illinois with Col. Falke and Major Dickson
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12
where ] q,. =1 for each i.
. ij '
=1
mi = fair market percentage share of contracts (male, pon-prior

service) for,ith-area {developed from the Army's Enlisted Pro-

duction Model, a combination of regression analysis and management

inputs )
, I
where.Z mi = 1,
i=}]

Aij = monthly accession goal for area i, outﬁonth j (decision variables)
(RA)j = required accessions fram nation as a whole for cutmonth j (i.e.,
j=1, 2, ..., 12 (known constants)
Then consider the acéession goai for the lst outmonth for area i, where the
total monthly accession requirement (passed down by the Secretary of the Army)
is (RA)l. Then I‘ ‘
iZl"i,lni,o |
represents the total number of accessions already in the “bank" for the 1lst

outmonth, i.e., these are the accessions coming out of the DEP, p‘anning to be

shipped in the first month. 1f

I
Y a,.D > (RA),, (n
then no new accessions are required for the first outmonth, and in this case

A 1’ i.e.,

11 = Pi,0%,
the accession quotas for the lst month for area i are just the ones coming out

of DEP. Suppose however that

D, < (RA),, 7N

.

so that more accessions are required than is in the bank. How dces the Army
distribute this additional need over the various districts? The Army spreads

.ais deficit in terms of the area's fair market share of éontracts. i.e., if
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- for ith area =

- N

E . . . .

Ail denotes the extra accessions required from area i for the first outmonth ‘
. . . E

(over and above the accessions coming out of its bank), then Ail' as a propor-

tion of the total deficit for the first outmonth (i.e., . ) S

I
(RA), - 2 a.,D. )
1 ja1 j1753,0

should be set at the market share percentage of contracts for area i, i.e., Afl

satisfies the following relationship:

E
A i1 . :
1 = o, ((i=1,2, ..., I) (8)
% . i !
(RA,) - ) a,.D
and

E :
- = 2 e I
Ai,l ai,lbi,o + A il (i 1, 2, hvr ) (9)

i.e., éach area is allowed to grow DEP in propqrtion to its market share

of'contracts,1 (i.e., the la:gef the.district's contr;ct market share, the larger

ler its DEP growth allowed). We observe this is quite differen; from the Navy;s :
system since in the Army system it is quite possible for ﬁhose areas rich in
DEP/recruiter to become even richer and those areas with low DEP/recruiter to
become even poorer. This can happen since a dist?ict with say a large DEP
positioh_lnitially but with a relatively small percentage of it to be drained )
off in the 1lst outmonth (i.e., a small ail) is assigned additional accession
based solely on its market share. This procedure does not také cognizance of the
fact that its DEP per recruiter position may be getting even larger.

In comparison with the Navy's system, we obsarve that the Army's pro-

cedure: i) takes into account the time distribution of the initial CEP positions ;

(which is commendable), and ii) that the area accesssion percentages of the

required monthly totals vary by month (ir contract to both the Air Force énd

=D

i,0 (the growth in DEP
’

1
Note that since Di,l +C - Ai,l' we have Di,l - Di,o

i,1
o - = - - E = - - -
1,0 TR0 TG, T %P0 TR TG T %,0Ps,0 T M [RAY
ZG D, )]. also, ¢ is a linear function of the fair market shar for area i
jjll j'o i,l

{(i.e., mi) so it is clear that the amount of growth in DEP for area i is proportional

to its fair market share.

———————

o - Sv—— - gy = cew s mm -

. \
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‘Navy's system). It's possible weakness is that imbalances in the DEP/recruiter

levels across recruiting areas can persist and in fact become exacerbated.

3.0 NUMERICAL ILLUSTRATSONS OF IMPACT OF SERVICES' ACCESSION AREA ALLOCATION/

DEP MANAGEMENT POLICIES

3.1 The Common Scenario:

Consider the following concrete scenario of a Recruiting Command with only
2 regions, i.e., I = 2 and 2 time pericds (i.e., J = 2); chosen.for eése of
presentation. sﬁppose that initially the entire DEP position is 2,300 with,
1,300 in Region 1 and 1,000 in Region 2, i.e., in the notation developed

earlier D = 1,300 and D = 1,000, Also suppose that management has cho-

1,0 2,0
sen a DEP target at the end of the year (i.e., at the end of the second period)
of 4,000 (i.e., D,r = 4,000) and that the requi;ed‘period accesgions from the
entire country is 2,000 for the lst period, and 2,500 for the second perioc.
i.e., (RA)l = 2,000, and (RA)2 - 2,500, Hence it is clear that a tota; of 67200
new contracts (neglecting any DEP attrition) must be obtained sinze, AT’ the

total number of yearly accesssions is 4,500 ='(RA)1 + (RA)é;

D, =D_ + CT - A

T 0 T
where DT = 4,000
D0 = 2,300;
hence CT = 6,209

Also suppose the projected level of production reéruiters, Rij' for each area

i and period j is as follows:

Projected level of Recruiters by Region by Period

Region 1 Region| 2
Period 1 100 100
Period 2 | .- 60 100

e e e mawia- e
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Then we observe that at the beginning of the yéar there is a severe
imbalance in the initial DEP/recruiter, i.e., for Area 1 we have a DEP/re-~

cruiter level of

P1,0 _ 1,300 _ P2,0  _ _1,000

13; = 10.
100 . 100

Also, suppose based on a fair market share analysis of contracts (htilizing
:ecruiters; propensities,‘population, demographics), it is felt the fair
share of all contracts to be obtained from Region 1 is 40% and the fair share
of contracts from Region 2 is 60%,-i.e., m = .40; m, = .6. Suppose also( to
equalize the workload over the year, managmént in an a priori manner sets the
contract objectives cij' by period by region, as:

New Contract Objectives by Period by Region (C.jl

Region 1 Region 2 country
Period 1 1240 1860 3100 (50%)
Period 2 1240 : 1860 3100 (50%)
Entire Year 2480 (40%) 3720 (60%) 6200 (100%)

Finally, suppose that the initial DEP position for Region 1 and Region| 2 dif-

fer somewhat in terms of their planned disbursement, i.e., the timing as to when

the recruits plan to ship. To be specific, of Region 1's initial DEP position
of 1,300, 375 plan to ship in period 1 and 925 in period 2; for Region

tial DEP position of 1,00C0, 500 plan to ship in period 1 and 500 in peril 2,

i.e.,

- e ———— . Y.
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DEP Flow by Region by Month from Initial DEP Position

Region 1 Region 2 - Country
Period 1 . 375 500 875
Period 2 925 500 1425 \
Entire Year| 1300 1000 2300 - ‘;

. In the notation developed earlier this implies:

a » a -
1,1 = 25, 1,2 .75

[+ = a =
2,1 -5 2,2 -5

where the first index refers to the area, and the second index to ﬁhe period.
finally, suppose there are no céilihgs as to the maximum amounts that can come
out of DEP for the outmonths. (We note that the Na&y and Marine Corps do in-
corporate such>ceilings to insure sufficient slots are available for direct
shippers). .

The key question to be addressed is, "How should the accession quotas be

assigned to each Region in each period?" i.e., how should decision variables

W”51jminf?§9?ﬂ°f accessions required of Regiqn i, ig the jth period be set so
that: o H -
Al,l + Az,l = (RA)1 = 2,000 (required accessions for period 1 from country)
Al,z + A2,2 = (RA)Z = 2,500 (required accessions for period 2 from country).

Note that these decisions, together with the initial DEP position, its disposi-
tion over time, and the exogeneous contract flow will determine the respective

DEP positions by region, by period at the end of the year, and also the DEP/ o,

. - e eesiiiecima - - - - - e = e . PRSI, - mmt e ¢ e o e -+ e . . --——— -
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recruiter levels resulting‘at various points throughout the year.

3.2 The Results of Air Force and Marine Corps DEP Management Policy for the

Common Scenario

Consider first the Air Force's approach to the setting of Aij's. They

would simply rely on the fair market percentages, i.e., mi = 40%, m, = 60%,

and would goal each Region's accession level based essentially on this only.
Hence, in period 1, if 2,000 accessions are needed from the country in total,
Region 1 would be assigned an accession goal for the lst period of .40(2,000) =

800, i.e.,

A = 800

1,1

A =

2,1 1,200

.4(RR) , = .4(2,500) = 1,000

In the same manner A
v 1,2

A2,2 = .6(RA)2 = ,6(2,500) = 1,500

Now consider the consequences on DEP of this accession allocation policy.

Let Dij = DEP position for Region i, at the end of period j, (3 -'0, 1, 2)
so that D is the DEP position at the beginning of the year (i.e., the be-

1,0

ginning of the lst pericd) -and D1 2 is the DEP position at the end of the

’

year for the ith region. Then:

+ C, (10)

1,1 A,

D =D i,1

il i, 0

i.e., the DEP position for regiun i, at the end of the lst period is the DEP

level at beginning of the first period plus any new contracts signed less any

shipments in the first peéiod. ”ﬁ§te the DEP position at the ehdrof the‘lst
period iqﬁRegidn i can also be thought of as the portion of the initial DEP
1e££ at the end of the lst period, plus any new contracts less any extra acces-~
sion required of region i in the lst period (over and above those from the

initial DEP). Similarly (neglecting any DEP attrition),

Di,2™DP1,0%Ci,1*C,2" 2,1 " R,2 1)

v e ———— © v - semenem. o




e R S 2 she Se e eme e ome aeei i e weeem . Ces bme scime o ceem it wmear e e e P A e e ————— s — S emam s ee e oa

-28~

_Therefore the Air Force accession poiicy of All = 800, A 1" 1,200, A 2 " 1,000,

2
A ‘='l,500, together with the contract flow specified in 3.1, yields:

1,
22

= + - R
P1,1Pi,0%%,1 "2

L. - + _ - A
Similarly °1,2 Di,o + Ci,l Ci'2 Ai,l éx,z

1,300 + 1,240 + 1,240 - 800 - 1,000 = 1,980

= 1,300 + 1,240 - 800 = 1,740

In a similar manner:

= 1,660; D, . = 2,020

Da1 2,2

Consider now the wide variation in DEP/recruiter resulting throughout the i

year, ie.,
Di.
—— G=o0, 1, 2.
i,3
DEP/Recruiter Levels by Region by Period
Region 1 Region 2 Country f;__
s as 2300
Initially 13 10 . 200 = 11.5
: 1740 _ 1660  _ . _3400_ )
Ensngf Period oo ™ 17.4 Too l6.6 200 17
End of Period _1%%9_ - 33 —3§§%— =202 -5%%%— - 25
Two (End _ .
of Year) -
iy
\;;,
Note that the end of the year the relative DEP/;eg:pi;é;”}gvels are even more X
imbalanced than initially. Also note that, over and above the accessions com- -
ing out of the DEP "bank," the extra accessions required each period vary dras- .
tically, i.e., Ll
E |
Al,l Al,l’- al,lbl,o 800 - .25(1,300) = 475 _ - .
E -
Al,z = A1,2 - a1,2D1’0 = 1,000 -~ ,75(1,300) 25‘ i T~
E ) i
A2,1 - A2,1 - 32,102'0 = 1,200 - .5(1,000) = 790 a“\\
E . o
A2'2 - A2,2 - 32'2D2'0 = 1,500 - .5(1,000) = 1,000
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3.3 The Results of Navy DEP Management Policy for the Common Scenario

Consider next the implicationé of the Navy's accession allo;ation policy
for the same scenario. <The Navy's PUMP philosophy is geared towards equaliz;
ing the DEP position per recruiter resulting at the end of the year. Given
the scenario's 4,000 target DEP position at the end of the second.period
for the entire country and the nation's 160 projected recruiters, this yields
a target DEP per recruiter in each region of 25. Given the.humbér of recruiters
projected for Region 1 and Region 2, this in turn implies a terminal DEP
position of 1,500 for Regién 1, i.e., D1,2 = 1,500 and 2,500 for Regicn 2,

i.e., D = 2,500. Then since
2,2 »

= 1,300 + 1,240 + 1,240 ~

1,500 =Dy 5= D1,0%C,1*%,27 3,17 %,

eI W . a

we have Al,l + Al,z = 2,280.

Given a total annual requirement of 4,500 accessions for the country,
this implies that 2,280,4,500 or 50.67% of the total yearly accessions should
come from Region 1. Hence, using the PUMP procedure, the percent of period 1's

total accessions that should come from Region 1 then would be 50.67%. Hence, -

A - (.5067)(RA)l = ,5067(2,000).= 1,013

1,1

= (RA); =~ A, , = 2,000 - 1,013 = 987;

2,1 1,1

Al 2 " .5067(RA)2 = ,5067(2,500) = 1,267, and;
’

A2;2 = (RA)2 - A1'2 = 2,500 - 1,266 = 1,233,

Note that the results of this accession allocation policy is indeed that the

terminal DEP positions/recruiter are the same, i.e.,
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1,300 + 1,240 + 1,240 ~ 1,013 - 1,267 = 1,500,

. 1,2 1,500
= = 25,
with R » o0 5, and

2,2 2,0 2,1 2,2 2,1 2,2

1,000 + 1,860 + 1,860 - 987 - 1,233 = 2,500,

D = 2,500

oo - 23

with R2'2
2,2
Hence the terminal DEP is at 4,000 as advertised and the DEP per recruiter

levels at the end of the year are both equal. Hence the imbalance asscciated

with the 13 and 10 initial DEP positions per recruiter for Regions 1 and 2 have

been removed by the end of the year. However, we also ohserve that these imbalances
were not removed until the end of the second periﬁd, i.e., at the end of the

first period, the DEP positions for Region 1 and Region 2 were respectively:

= <+ -
Py,1P1,0%C1,1 "M

= 1,300 + 1,240 -~ 1,013

= 1,527,

D
1,1 1,527

with : = = = 15,27
Ry 4 100

On the other hand Dz,l DZ,O + c2,1 - Az,l

= 1,000 + 1,860 -~ 987

= 1,873,
D .
. 2,1 1,873 _ ‘
with R = 100 18.73

- Hence the imbalance in DEP/recruiter, using the PUMP procedure, Was allowed to
persist until the end of the year. This is due to the fact that the PUMP mech-
anism: 1) ignores the planned disbursement of the initial DEP, i.e., the rates at

which the contracts in the initial DEP pool will convert to accessions; and
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2) .the PUMPAprocedure utilizes the same percentage rate for each month for each
rég;on's share of the national monthly accession quota. A mor~ dynamic proced-

ure for assigning accessions which alleviates these weaknesses and attempts to
prevent DEP/recruiter imbalances from ocurring throughout the year is given in

Section 4.

Before leaving the PUMP analvsis, we see that the implications cf the PUMP

regional accession allocation policy is:

1,013 - 325 = 688

>
ey

=~ 10,0

-
[
P
P

- 01,2Dl,0 = 1,267 - 975 = 292

¥
- tq

-~
[V
.
N

= 987 - 500 = 487

>

- %,1P,0

= 1,255 = 300 = 7.3

3

M oM
;—l
N
H

~
N

-a D
2,2 2,272,0
where the superscript E presents the extra accessions required from each ragion
f~r each period, over and above those in the‘"bank," i.e. *hose automatically

coming fram the initial DEP position.

3.4 The Results of Using Army Accessions Policy for the Common Scenario

We recall that the Army utilizes thé timing distribution of the intial DEP
positions, unlike the Air Force ana Navy, in assigning accessions. However, in
a manner similar to the Air Force, they use the fair market share percentages
developed for contracts, to spread the extra accessions needed.

To illustrate, consider the development of Al,l using the Army's logic:

é) For the first period, there is a total accession gqal across the

country of.(RA)l = 2,009.

b) Of this amount, the amounts coming out of the iritial DEP, is ’

¢1,1%1,0 * %2,1%2,0

325 + 500

= 825
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Hence a total of 1,175 extra accessions must be obtained from
Region 1 and Region 2 in the first period.

The allocation method for these additional accessions is to spread

then according to the fair market percentages developed for contracts,

i.e.,
' E
Ma
- = ml
(RA)) = &) 101,06 = 92,1P,0
E
or ——flLi—— = 4™ A = 470
1,175 © 1,1
e v
There ‘ Al,l - Al,l + °1,1DI,0 = 470 + 325 = 795
Hence we have Az,l - (RA)l - Al,l = 2,000 - 795 = 1,205;
E
Az,l A2,l - °2,1D2,0 1,205 - 500 705.

In a similar fashion, since
(RA)2 = 2,500 and

+ Q 5
%1,2%,0 ¥ %2,202,0 T 773 * 500 = 1.475,

a total of 1,025 additional accessions are required for period 2. Hence

A2 £
T = = = » = =
T35 =P = 4™ A ;=40 = A, o =Rl ,+a D %410+ 975 = 1,385
Therefore A, , = (RA)z -,
. , ,

= 2,500 - 1,385

= 1,115,
and 2° A -a. D,

2,27 %2,2 7 V2,2°2,0
» 1,115 - 500
= 615,

fmermmae - g L ceeme mvaw. - v rer e wrm wmieam e se b My mem s - . - en
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Hence we see that the Army policy yields for the various DEP

positidns:
Dya"D1,0%%,1 "M
= 1,300 + 1,240 - 795
- 1.745,
o
with al—’i - 17.45;
: 1.1
P1.2%P1,0* G0 Q27 P T A
= 1,300 + 1,240 + 1,240 = 795 - 1,385
= 1,600,
: D2 1,600 .
with 2e2, 1,600 o g7,
R 60
1,2 .
P21 " P2,0* %1 " M2
= 1,300 + 1,860 - 1,205
‘= 1,655,
D
with -Rli = 16.55;
: 2,1
and 2,27 P20 " G210 * €22 7 R0 T B2
= 2,300 + 1,860 + 1,860 - 1,205 - 1,115
= 2,400
D
with _R_2_4_2_ - 24.
2,2

Hence we see that the terminal DEP/recruiter positions are somewhat

out of balanée at the levels of 26.67 and 24.

B R s e e s s m———
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3.5 Overall Comparison of Different Qutcomes from Using Different DEP Manage-

ment Policies

As a summary compariéon; we preéent Table 1. From an inspection of this
table, we observe there are large differences in the impacts of the Services'
accession allocatiqn policies. As an example, Region 2's accessipn level ranges
from a high of €0% (Air Forég)~to a low of 49.33% (Navy) with the Army at 51.56% )
of the national requirement; Note that the Air Force's is based strictly on
the fair contract share of 66% for Region 2, whereas the Navy, in attempting to

bring up Region 2's DEP/recruiter, lowers the accession percentage the most. If

we look at the DEP/recruiter poéitions by region, at the end of the year, w-

~can see they are the same for the Navy, very different for the Air Force (at {
' f

33 and 20.2) and reasonably close for the Army (at 26.67 and 24). |

_ ' ?
This numerical section then underscores the fact that the Services' various

DEP management policies can produce quite dirfferent outccmes and impact differeétly

on issues of productivity and equity. The next Section presents a DEP manage-

!
| !
ment model which has the same general philosophy as the Navy's PUMP system but }

. i

which is more dynamic and removes the relatively minor weaknesses of the Navy's;

innovative system. ' ‘ ood

AN OPTIMIZATION MCDEL TO .BETTER ACHIEVE THE NAVY'S "PUMP* PKOGRAM OBJECTIVES

4.1 Motivation for an Improved Model ) , _ ' \

ﬁe have earlier seen that the Navy's management of their DEP position is
geared towards removing imbalances in thg DEP/recruiter positions across their ' 4
cix Regions, a very commendable goal. The PUMP program accomplishes this by .
its allocation of accessions to its various regions, the thrust being to lower
a Region's accession share below its fair contract share.if it is poor in DEP/ ;
i
recruiter, and to put more of the accession burden on those regions relatively 5

rich in DEP per recruiter. This is done in the spirit'that DEP per recruiter

. 3
™ - . . . T
oo - - y N




TABLE 1
COMPARISON OF QUTCOMES USING AIR FORCE, NAVY AND ARMY

DEP MANAGEMENT/ACCESSION ALLOCATIO

INITIAL CONDITIONS

Inftial DEP Position:

Region 1
Region 2
Tota)

tnitial DE?/Pecruiter:
Region 1
Region 2
Fair Market Share for Contracts:
Region 1
Regfon 2
Contract Flow:

Region 1
Perdiod 1
Period 2 -

Regions 2
Period 1
Period 2

ouTCOMES

Accession Flow (Total)
Regtfon 1 (Totll)

vPeriod 1
Period 2

Region 2 (Total)

Period 1
Period 2

DEP Positions:

Region 1
Period 1
Period 2

Region 2
Period 1
Periad 2

Total DEP Sfzes at End of Year
(End of Pericd 2)

DEP/Recruiter:

Regfon 1
Perfod 1
Perfod C

Region 2
Period 1
pertod 2

Additional Accessions Required
(g;:; & Above those from Initial

Regfon 1 (Total)

Perdod 1
Perdod 2
Region 2
Period 1
Period 2

Atr Force

1300
1000
2300

13
10

4500
1820
{a02) -
800 -
1000

2700 -
(80%)
1200
1500

1740
1980

1660
2020

4000

2200
500
(22.7%)
475
P

1860
1860

Navy

1300
1000
2300

13
10

.6

- . 6200

1240
1240

1860 -
1860

4500
2280
(50.67%)
1013
1267

2220
{49.33%)

987

1233

1527
1500

1873
2500

4000

15.27
25.00

18.73
25.00

2200

980
(44.5%)
688

o

1860
1860

N POLICIES ON SAME SCENARIO

Army

- 1300

1000
2300

.
-

10

6
6200

1230
1240

1860
1860

4500
2180

(48.44%)
798
1388
2320

(51.56%)
1208
115

1745
1600

- 1655
2400

4000

17.45
26.67

16.55
24.00

2200

280 .

(40%)
470
410

1860
1860
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is a scarce resource, much akin to advertising dollars, recruiter aids, etc.,
that_needs'to be allocated in a more equitable manner to improve the overall
productivity of the entire operation.

The PUMP procedire is to compute the required percent of all accessions
throughout the yeéf that should come from each region so- that at the end of
the year the DEP per recruiter positions will be equalized. This key percentage
then is used to develop all of the regional, monthly accession quoﬁas. The
consequences of the process is that, while the DEP per recruiter.positions will
be equalized by the end of the year, severe imbalances could persist,prior to o
that time. What is needed is a more dynamic mechamism whiéh can achieve tha

same goal as the present PUMP program, but which can also equalize the DEP per ! #

recruiter levels throughout the year as well.

In order to accomplish the above, not only will the initial DEP positions ) e
for each reéion be utilized, but also the planned disbursement of that initial ',;;‘
DEP, i.e., its planned conversions to shipments over time. The model pzoposed I
uﬁilizes so~called "goal programming” technigques which.can be solved using any

linear programming code. Its features are that it can accomodate management's

priorities regarding the relative criticalities of equaliziﬁg the DEP/recruiter
positions over time. For example, the highest priority might be at the end of
the year, the second highest prierity may be at midyear, the third highest at
the lst quarter of the year, etc. A numerical example comparing the outcomes
from exercising of the optimization model with that of the Navy's éresent PUMP
process on the Scenario in Section 3.1 follows. Section 4.3 contains the for-

mal goal programming model.

4.2 MNumerical Comparison of Outcomes Using Goal Programming Approach PUMP

Process on Same Scenario

Before presenting the formal model, it may be insightful to compare the
numerical impacts for the Scenario in 3.1, of utilizing the optimication approach

versus that of the PUMP process. These results are shown in Table 2, based «i\

mmes e dme e @ e e B . e s ae s e it e+ SRt S -« et mbm g micee - e ae




TABLE 2 E 2

COMPARISON OF OUTCOMES FROM OPTIMIZATION MODEL
WITH THAT OF PUMP PROCEDURE ON SAME SCENARIO

| PUHP OPTIMAL - E
ACCESSION FLOW (Total) 4500 4500 -
Region 1 (Total) © 2280 | 2000 i
(50.67%) (44.44%) |
Period 1 1013 840 , SR
P , (50.67%) (42%) CT
Period 2 ' ' 1267 1440 o
~ (50.67%) (57.6%) e
Region 2 (Total) . 2220 | 2500 o
. . (49.33%) (55.56%) X
Period 1 987 . | 1160 , .
. - ' (49.33%) S (58%) |
Period 2 . 1233 1060 '
. (49.33%) (42.4%) | L
DEP_POSITIONS
Region 1 f?
Period 1 1527 | 1700
Perfod 2 1500 1500 §
Region 2 ' : T
Perjod 1 - 1873 1700 .
Period 2 2500 . 2500 |
Total DEP at End of Year B 4000 | 4000 : i
DEP/RECRUITER LEVEL ' | ;!
Region 1 _ 55, ,
Pdriod 1 15.27 17 (.
Period 2 25.00 25 ' ¢
Regi%n 2 _ |
Perfod 1 18.73 o 17
Peniod 2 25.00 25

. .
Percent of period, national requirement.

————— - —
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on the scenario and assumptions utilized in Section 3.1. The Navy's PUMP
results have been'reproduced to facilitate the comparison.

Upon inspection of Tablé'é, we recall that the PUMP process yielded
a Region 1 accession share of 50.67% (?ompared to a fair market contract
share of 40%) and a 49.35% accession share fér Region 2 (with a fair contract
market share of 60%.) Note that these percentages are used in all periods in
the PUMP logic. This is in contrast to the LP approach where the period per-
centages vary substantially. Also not that the LP solution equalizes the DEP

per recruiter positions in both periods, not only at the end of the year as

‘did the PUMP logic. Note that the PUMP procedure leaves an imbalance of 15.27

versus 18.73 for the DEP/recruiter positions for Region 1 and Region 2 at the
end of the first péfiod, whereas LP procedure balances this at 17 for both
Regions. It accomplishes this by varying the accesssion percentages required
from each Region over the different periods. This is in contrast to the PUMP
procedure that utiiizes one fixed percentage for all months, and does not take

into account any differences in the rates of flow of the initial DEP pesition

into shipments.

4.3 The Goal Programming Model to Achieve the Objectives of PUMP

’ *
The formulation, utilizing what is known as a goal programming model {which

is in turn a linear program) follows:

4.3.1 Notation

Let Di o denote the initial DEP positions for region i at the beginning

r
of the year (i =1, 2, ..., 6). (Hence ZDi G equals the total
i £
initial DEP position at the beginning of the year).

(RA)j = the required number of national accessions in month 3

(=1, 2, ..., 12).

-
See for example Charnes and Cooper, Management Models: and Industrial Applications

of Linear Programming, John Wiley & Sons, 1961.




Cij = the éxogeneously specified contract flow from Region i,
month j (i =1, ..., 6; §=1, 2, ..., 12). Thaese are
based on the fair share petcentages for each region, as

well as seasonal patterns for contracts.

D_ = the uational size of the DEP position required at the end of

the year.

= percent of the ith region's initial DEP position that will
convert to a shipment in outmonth j where
12
a,. = 11.

=

Rij 5 projected number of production recruiters in field for Region i,
month 3 (i =1, ..., 6; §=1, 2, ..., 12).

We observe that the above are all known quantities or are management inputs into

" the present regional accession éllocation»scheme. Consider now the decision

va‘riables , $.e.,

Ai. = the number of accessions assigned to the i~ region, j b month

(i = l' seey 6; j = 1' 2' es ey 12).

Dij = the size of the DEP pool for Region i, at the end of month j

(i = 10 2: eeer 63 j = l, 2, eess 12).

4.3.2 Constraints in the Goal Programming Formulation

Hence the above represents a total of 144 decision variables, i.e., 72

accession regional-monthly quotas and 72 regional-monthly DEP positions. Con-

sider the constraints in turny namely:

1We are ignoring for the moment any attritisn in the DEP pool, a factor which
can be easily accomodated by simply setting

%2
a,.. =1 -2,
j=1 M :

where A, is the attrition factor for Region i. We have chosen Ai = 0 since it
iy presently ignored in the PUMP calculations,

- e e e e e W e —
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. Di,12 = DT (12)
i=l :

il ~100

(i.e., the national DEP target at the end of the year, i.e., at the end

of month 12, must be satisfied).
6 _ :
»Zfi* = ®), (=12, .0, 12) 7(13)

(i.e., the monthly, national accession guotas must be met))

Pi,5 7 Pi0 +’k_§_j ik~ kgj- Ak aa
(i=1,2, ..., 6; Jj=1, 2, ..., 12)
monthly distriet balance equations which state that the DEP position at the end
of month § for Region i is equal to the Region's- initial DEP position plus the
total of any contracts obtained prior to and including the jth menth, less. the
total of any accessions up through the jth month;

The Navy also has ceilings on the maximum percents of the various out-
month's accession quotas that can be.banked at an§ given time. For the Navy
these ?eilings are 90%, 90%, 90%, and 65% for the next four outmonths, e.g., no
more than 90% of next month's accession quotas can now be in the DEP bank, plan-

ning to be shipped next month. These constraints can also straightforwardly

be included, but one must alsc estimate the fraction of each month's contracts

~_that will ship in the various outmonths, i.e., Bi j.a = percent of contracts
. s S e e - tede L — ,12
signed in month j, from area i, that plan to ship q months later where Z Bi j,q
. . q=° [ 2% ¥ 4

equals 1 (except for attriton). With these {Bi,jjq} estimated (based on historical
data) consider the constraint which captures the 90% for the first outmonth, e.g.,
the percent of November's accessions (for a given Area) that can be in the DEP
bank at the end of October, waiting to be shipped sometime in November must be

no higher than 90%. This is accomplished by noting that the totél number of con-

tracts in the DEP pool at the end of October, which plan to ship in November,

is given by:
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(The number of contracts in the DEP pool at the beginning of year)
X : (

(fraction of contracts in DEP at beginning of year which plan to
ship 2 months later)

+
(fraction of contracts signed in October which plan to ship 1 month later)
Hence the above constraint is satisfied by imposing the constraint that the
ratio of the above quantity and the area's accession quota for November is
less than or equal to .90, i.e., in the notation developed earlier,

+
D; o%,2 v Ci,18:,11

A,2

.9 , (15)

1A

where Ai 2 is the only decision variable in (15), since Di-o is known before-
’ .

’

hand, and ci 1 is determined from the fair market share consideration.
’

' The ceiling constraint for the second outmonth is similarly represented by:

D €i,18:,1,2 % C,28,2.1

2,3

L +
i,071i,3 < .9

i.e., the shipments coming the initial DEP plus those coming from contracts
signed in October plué those coming from contracts signed in November must be
less than .90 x the accession quota in December. If there are no explicit

ceilings, the right hand side of constraint (15) will be unity which éﬁptures

the éonstraint that we do not wish to o#ership, at least for the nation as

a whole.

4.3.3 The Objective Function

Consider the objective of the optimized DEP management policy, i.e., to

eliminate imbalances in the DEP per recruiter positions across the different

regions for each time period, that is, we desire to allocate accessions so that,

if possible,

e ke % ew mmeem e e e e o —— e =
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DiA Dk' :
dAJ = — 1 for all i # k for each j - (16)
Ti3 k3

However, it is recognized this may or may not be achievable due to thg
exogeneously specified contract flow, the initial DEP posiﬁion, etc. TO see
if it is ind. >d possible to eliminate all regional imbalances througout the
vear, consider the addition to the LP of decision varizbles, d;kj and d:kj

for i # k, and j =1, 2, ..., 12 and the additional c¢onstraints:

D. . . D, . '
—2dvq) -a == iFkj=1,2 .., 120 (D)
R, . ik, i,k,J Rk ,

i,3 ']

Hence the d.

+ . . . :
., 4, .. represent so called "deviational" variables used in
i,k,) i,k.3 ) i

goal programming formulations where d; X, rerresents the amount by which the
. ’ ’ .
DEP per recruiter for Region i, month j may be less than that for Region k, month

+ :
j; similarly di X,3 represents the amount by which the DEP per recruiter for
month j, Region i may actually exceed that for Region k, month j.

Then imbalances can be addressed by considering the objective function:

12
- +
Minimize { T (@ +d . (18)
{j=l i#k ikj ijk

Only if the optimal value of (18) is zero can all imbalances in the DEP/recruiter
levels across the regions be eliminated. If not,-then-all imbalaaces ﬁannot.be
elim%nated simultangously, and those d;kj or dzjk that are positive in the optimal
solution will mark those regions and time periods where imbalances will still
remain and can not be further eliminated. |

It should be remarked that (18) considers each time period and each region
equally important in eliminating imbalances. Suppose howéver that elimination .
of imbalances may be perceived by management to be most important for the 12th
menth, next most important for the llth month, ..., and least iﬁpdrtant for
the lst month (or alternatively more important for the lst month, next most

important for the second month, ..., and least important for the 1zth month) .

- ea e s —‘l.‘,w- - v a — . - . ) - 3




If this tyre of so called lexiographic ordering can be specified, then the
objective function in (18) can be easily modified by simply weighting the devia-~
tional variables in (18) differently so that the most critical time periods re-

: . . . th
ceive the most weight. Indeed, e.g., if one makes the weights on the 12

time pericd much larger than those of the other time periods, the model will
first insure that all imbalances are eliminated by the end of tBE'year (as
PUMP does currently): only then will it strive to eliminate or reduce other
imbalances thfoughout the year.

In the numerical example of 4.2, it is obse;ved that all imbalances could
be eliminated simultaneously, i.é., the optimal value of (18)‘was zero. In
practice the PUMP computation are currently rerun every month with updated in-
formation, with the accession levels being updated vo best insure that the im-
balances are eliminated by the end of the year. If the above optimization.were
run in its place every month, the weights on the deviational wvariables could be
selected, e.g., to give highest priority to the upcoming pericd, secondary
priority to the terminal position and tertiary priority to the other periocds.
In this way the Recruiting Command would be allocating accessions so as to re-
duce any imbalances as quickly as possible and thereby increase the overall

productivity of the entire operations as soon as possible.

go— e - ——. e
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KEY FEATURES

Contract Market Share Equation

Captures Diminishing Regurh
Validated

Includes Recruiting Resources
Allocated to Each Area

Different Equation for Different
Areas

Different Equation for Different
Categories of Recruits

Utilizes Seasonal Pattern in Monthly

Goal Setting

Relies Heavily on Management Override

Regional Accession Allocation

' Philosophy

Views DEP/Recruiter as a
Resource to be Allocated

Relies Heavily on Contract Market
Share

Takes into Account Differences in
Initial DEP Levels Across Dif-
ferent Areas

Takes into Account Differences in
Disbursement Rate of initial DEP

Mechanized

DEP Constraints and Goals

"pack" DEP

Max Limits on Percentages that
Can DEP in Near Outmonths

Geared to Filling Difficult
Job Seats

R S

Air Force

In process

Army

In process

X

In process

Marine
Corps
X
x .
X
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