ARI Contractor Report 97-11

Determination of the U.S. Army Reserve (USAR)
Man-Hour Cost of Recruiting and Optimal Reserve
Recruiting Model

Peter B. McWhite
Gerald Swibies

This report is published to meet legal and contractual requirements and may not
meet ARI’s scientific or professional standards for publication.

April 1997

United States Army Research Institute for the Behavioral and Social Sciences

19970502 110

Approved for pulbic release; distribution is unlimited




U.S. ARMY RESEARCH INSTITUTE
FOR THE BEHAVIORAL AND SOCIAL SCIENCES

A Field Operating Agency Under the Jurisdiction
of the Deputy Chief of Staff for Personnel

EDGAR M. JOHNSON
Director

NOTICES

DISTRIBUTION: This report has been cleared for release to the Defense Technical Information Center
- (DTIC) to comply with regulatory requirements. It has been given no primary distribution other than to
DTIC and will be available only through DTIC or the National Technical Information Service (NTIS).

FINAL DISPOSITION: This report may be destroyed when it is no longer needed. Please do not return
it to the U.S. Army Research Institute for the Behavioral and Social Sciences.

NOTE: The views, opinions and findings in this report are those of the author(s) and should not be
construed as an official Department of the Army position, policy, or decision, unless so designated by
other authorized documents.




REPORT DOCUMENTATION PAGE Form Approved
: OMB No. 0704-0188
“"*h-hdd—-—d.wl—w-—:.“m—el-m-m-hc—c--um-l-——m-—tt-lmﬂmuwdn Satt ww—
Services, - s Raparis, 1215 leSemon Duvs Haghway. Samte 1204, Adumgawn. VA 223034302 snd

mh*—-nﬂ—d-hd_ﬁwh-ﬂm*-
0 the Office of Msgapemam and Budper. Peperwwk Rakscoos Povpsst (970400881 Wasieaguea. DC 20303

1. AGENCY USE ONLY (Leave Biank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
December 1996 Final Report  September 1995 - December 1996
S. FUNDING NUMBERS

4. TITLE AND SUBTITLE

Deterrp?nation of th‘e U.S. Army Reser'vt: (USAR) Cost of MDA903-93-D-0032
Recruiting and Optimal Reserve Recruiting System Model (Delivery Order 0035)
6. AUTHOR(S) 65803
Peter McWhite and Gerald Swibies D730

1331

c35

7. PERFORMING ORGANIZATION NAME(S} AND ADDRESS(ES) 8. PERFORMING ORGANIZATION REPORT NUMBER
Human Resources Research Organization (HumRRO)
66 Canal Center Plaza, Suite 400

Alexandria, Virginia 22314

FR-WATS-97-03

9. SPONSORING/MONTTORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITORING AGENCY REPORT NUMBER

U.S. Army Research Institute for ARI Contractor Report 97-11
the Behavioral and Social Sciences

5001 Eisenhower Avenue

Alexandria, Virginia 22333

1. SUPPLEMENTARY NOTES (Contracting Officer's Representative: Peter M. Greenston
This report is published to meet legal and contractual requirements and may not meet

ARI's scientific and/or professional standards for publication.

12a. DISTRIBUTION/AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

Approved for public release; distribution
unlimited.

13. ABSTRACT (Maximum 200 words)
Because of the poor correlation with recruiting performance of traditional population measures, a new

recruiting propensity measure called member-adjusted vacancies was developed. It combined
propensity information from the number of TPU members in a ZIP code with potential production
information from available vacancies. Member-adjusted vacancies correlate at the 0.91 level with
USAR recruit production while none of the traditional measures did better than .21.

An Optimal Reserve Recruiting Model (ORRM) was formulated that (1) maximizes recruit production
subject to recruiter limits or (2) minimized the number of recruiters subject to production requirements.
The ORRM solves for non-prior service and prior service production separately, providing a long-need
element of control for recruiting managers. Because we exploited the special structure of the ORRM.

optimal solutions can be quickly arrayed on a spreadsheet and viewed instantly.

4. SUBJECT TERMS Recruiting Resources 15. NUP%B&R OF PAGES
16. PRICE CODE
17. SECURITY CLASSIFICATION OF REPORT 18. SECURITY CLASSIFICATION OF 19. SECURITY CLASSIFICATION OF 20. LIMITATION OF ABSTRACT
THIS PAGE ABSTRACT
Unclassified - Unclassified Unclassified UL

NSN 7540-01-280-5500 Standard Form 298 (Rev 2-89)
Prescribed by ANS| Std 239-18 298-102




TABLE OF CONTENTS

Page

EXECUtive SUMMATY . . .« ¢« v ot vt vt m i e e et ix
Study ObJECTIVES: . . . . o vt ix

Study Performance . . .. ... ... ... ix
Background Considerations for USAR Recruiting . . ... ... 1
Reserve Strength Management . . .. ......... ... ... ... 1

The Individual . . . . . . . . . 2

Family . . . . . 3

COMMUNILY . . o o o o et e et e 3

BUSINESS . o o o o o e e e e e e e e e e 4

Future Strength of Reserve Components . . . ... ................... 5

Labor Markets and Economics . . . .. ... ... 7

The Changing Demographics . . . . ... .. ... ... ... 8

Changes in the Composition of the Population . . . . . e 11

Education and Quality . . . . . ... ... . 14

Management of Reserve accessions .. ....... e e 16
Market Areq . . . . . . o e e e 18

Data Validity and Availability . ... ........ ... . e 19

Task 1. Literature Search . . . . . . . . . . i e 20
Literature Reviewed . . . . . . o o i it 20
Literature Search REPOTt . . . . . . . ..ottt 21

Task 2. Collect datd . . . . . v v i e e e e e e e 21
Data Retrieval Efforts . . . . . . . o oo 21
Overlapping Market ZIP Code Areas . . . . . .................. 22

Density Definitions Relative to Recruiting . . . . .. ........... ... 22

Market Population . .. ... ... ... 23

Data SUMMATY . . . o o oot e 23

Data Retrieved . . . . . . . e 23

Correcting Data . . . .. ... .. ... 24

Data SOUFCES . . . . o o e e 25

TPU Structure Changes & Recruit 2000 Affect Data . . . . ... ....... 26

Density Measures and Recruiting Performance Prediction . . . ... ......... 27

Task 3. Estimation of Recruiting Battalion USAR Production . . . . ............. 28
Production-related Data Analysis and Critique . . . . . ... ... ... oo 28

TPU Distance Analysis Needed, But Not Possible in this Study .. ... .. 28

ORRM Final Report ii




MA Population and Associated Density & Propensity Not Sufficiently
ACCUFAIE . . . o o o e e e e e e e
Research Determines Excellent Proxy for MA, TPU Distance and
Density Measures . . .. ... .. ...
Recruiting Effort . . . . . .. oo
Delphi Interviews . . . . .. ...
NPS Recruiting Resources Time Study . . .. .. ..o ov oo
Background and Introduction to Time Study . . . .. ...«
NPS Recruit Prospecting Hours . . . . . ... ...
"Conduct" Interview Hours per Recruit . . . . ... ..........
Take ASVAB . . . . . e
Do Packet . . . . . . e
MEPS ViSiT . . o o o e e e e e e e e e
TPU ViSilt. . o o o o e e e e e e e e e e
NPS Recruiting Time Estimates: Prospect to TPU Member . ........
Time to Recruit NPS Essentially Constant Throughout USAREC .. ........
Rationale . . . . . o o e
Background Rational for Membership-Adjusted Vacancies . . . .. ... ..

Performance Data Correlations . . . . . . .. .. oo oottt
Traditional Propensity Measures Correlate Poorly with Production . . . . .

Task 4. Cost Model Brief at USAREC . . ............. e

Task 5. Develop ORRM Formulation . . . .. ... ..o e
ORRM OVEIVIEW . . . o o i et e e et e e e e e

ORRM FOrmulatiOn . . . . v v v v e e e v e e e e i e e e
ORRM Database Setup . . . . . ... oo oo

ORRM Manual Solution Procedure . . . . ... ... ...«

Optimal Mix of NPS and PS Recruiting Efforts . . . ... ... ... ..

ORRM Solution Examples . . . . . . ..o oo

Task 6. Computer-based Optimization Incorporating the ORRM . . . . ...........
The ORRM Linear Optimization . . . . .. .. ... v e

Task 7. Demonstrate ORRM at USAREC. . . . .. ...

ORRM Final Report iii




TABLES

’
Page

Table I.

Table II.
Table III.
Table IV.

Table V.
Table VI.
Table VII.
Table VIII.
Table IX.
Table X.
Table XI.
Table XII.
Table XIII.
Table XIV.
Table XV.

Table XVI.
Table XVII.

Table XVIII.

Table XIX.
Table XX.

ORRM Final Report

Percent Change of 18 to 24 Year Old Male Population

for the U.S. and Regions: 1990 Base

N S R
States Gaining and Losing Congressional Seats .. ............
Ten Most Populous States: 1940 and 1990 . . . ... ......... ..
Representation of Minorities and Females in Selected

Army Career Management Fields (CMF) (in percent of

FOTCE) . v v o v e e e e e e
Percent Distribution of Resident Population by Race

and Hispanic Origin, for the U.S. and Regions: 1990 . ... ... ...
Percent Distribution and Growth of Population by Race

and Hispanic Origin, for Certain States: 1990 . .. ... . ...
Enrollment in Secondary and College Institutions: 1975

to 2000 (inthousands) . . . . ... .........
HS Graduation and GED Attainment rates: 1970 to

1995 (in thousands) . . . .« oo oo
Datd SOULCES . -« o v v v v e e e e e e e
Density Measures at Selected RSIDs Do Not Correlate . . . . .. ...
Portland Area Recruiters’ Monthly Task Times (hours) . ........
Recruiter Annual NPS Prospecting Efforts . . . ..............
NPS Recruiting Times . . . . .. . oo oo e e
ORRM Time-to-Recruit an NPS Compared to

USAREC Command Brief’s Times . . . ... ...« ...
Traditional Propensity Measures Correlate Poorly with

Production Compared to Membership-Adjusted

VACANCIES .+ « v v v v o oo e
ORRM Constants and Variables . . . ... ........ ...
Simplified ORRM Example . . . . . ... ..o oo
Annotated ORRM Calculations for Nashville Bn . . . ..........
All-USAREC ORRM (first page) . . .« -« v oo v v vem oo o oo e
Company 6D2 of Denver Retg Bn . .. . . oo

iv




EQUATION

e
Page

(1) ORRM Linear Program 41

ORRM Final Report v




Executive Summary“

In 1994 the U.S. Army Recruiting Command (USAREC) recruited or transferred about
40,000 individuals to join USAR Training Program Units (TPU). About 18,000 of these
were nonprior service (NPS) enlistments while 21,700 were prior service (PS).

The environment recruiters face at different recruiting battalions varies along many
dimensions. Among those of interest are the mix of NPS and PS enlistments, population
density, number of U.S. Army Reserve (USAR) recruiters, number and type of TPU
vacancies, propensity to join the USAR and the driving distance to the TPU. USAREC
commissioned this study to increase their understanding the USAR recruiting market and
provide direction for optimizing USAR recruiting costs.

Study Objectives:

Recruiting costs, in terms of USAR recruiters’ time were to be determined for each stage in
the recruiting process. This process starts with developing a lead to finally placing a soldier
ina TPU. The costs were to consider factors such as the mix of enlistments (NPS and PS),
the recruiting environment (population density and propensity) and the number and types of
TPU vacancies available. The ORRM was to use the above-developed recruiting costs and
establish a method for optimizing recruiting efficiency. The ORRM should calculate a
standardized cost of recruiting for each type of enlistment mission box in terms of recruiter

man-hours.

Study Performance

This study met or exceeded its tasking. We showed the poor correlation with recruiting
performance of traditional population measures such as military available (MA) and high
school seniors (HSS) as well as related density measures. This resulting in developing a new
recruiting propensity measure called member-adjusted vacancies. It combines propensity
information from the number of TPU members in a ZIP code with potential production
information from available vacancies. Member-adjusted vacancies correlate at the .91 level
with recruit production while none of the traditional measures did better than .21.

We developed an ORRM formulation that (1) maximizes recruit production subject to
recruiter limits or (2) minimizes the number of recruiters subject to production requirements.
The ORRM solves for NPS and PS production separately, providing a long-need element of
control for recruiting managers. Because we exploited the special structure of the ORRM,
optimal solutions can be quickly arrayed on a spreadsheet and viewed instantly.
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Background Considerations for USAR Recruiting

Reserve Strength Management

Strategic plans and policies relating to the Army Reserve Component composition,
utilization, supportability and resources are integrated into overall defense strategic plans and
policies. There is a special need for guidance on the factors that should be considered when
deciding Active Army (AA) and Reserve component personnel strengths, force mix,
stationing and mission responsibilities. This guidance is important as defense managers
consider increasing the Reserve Force strength as one alternative to arms reduction and the
additional advantage of reducing defense expenditures.

The size and the mission of the Reserve Forces is growing. This realization, and recent
developments concerning the growth and force structure of the U.S. Army Reserve (USAR)
and Army Reserve National Guard (ARNG), could well require new policy and procedures
for total supportable strength, mission requirement (type unit mix) and selection of unit

locations.

The population base from which to recruit reservists is declining and shifting. From 1980
through the year 2000, the national military manpower pool (males age 17 to 29) will decline
nearly 13 percent but, the Southern and Western United States will experience overall
increases of that population segment. The current Reserve unit locations, with heavy
emphasis on units in the Northeast, could easily lead to predictions of strength maintenance
problems through the year 2000. What must be resolved is the nature and relationship of
successful Reserve recruiting and the placement of Reserve units.

In each instance, the key to successful strength maintenance of Reserve Forces is in the
ability and willingness of the local population to support the authorization requirements of
local units. This sounds easy enough - put the units where the right people are and watch
them fill up. Problems are: leasing is fragmented and often inadequate; construction is on a
five- to seven-year plan; force structure planning is on a seven-to ten-year plan; and facilities
are expected to last from twenty to thirty years. At the same time, existing force location
methodology evaluates historic activity and current demographics but has little information

concerning future potential.

In addition to the demand made by Reserve Forces (in terms of authorizations and types of
units), there are five other areas which must be considered when making decisions on force
location and future strength maintenance: The individual, family, community, business and

data validity.
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The Individual

The current strength maintenance philosophy assumes that our Reserve units represent a
cross-section of society - a type of mini-community. This results in a stationing methodology
which measures only the total male population of military available citizens (between the ages
of 17 and 29). In reality, many Reserve units appear to be a sub-section of society; a group
of individuals with similar interests, values and lifestyles. Certain types of units attract (and

retain) predominately certain types of individuals.

Additionally, current Reserve recruiting goals tacitly assume that high-quality, educated
young people (recruiting stress is on NPS HS diploma graduates (HSDG)) will remain at the
location, or at least in the occupational specialty (MOS) for which they enlist, long enough to
be a mobilization asset. In reality, high quality may be good for enlistment statistics and
short-term attrition but, as the latest Census Bureau reports indicate, this most highly mobile
segment of our society may be detrimental to the long-range readiness of the Reserves. Such
a philosophy could be a major contributor to current strength maintenance (completion of
initial obligation and reenlistment) and unit readiness problems.

The philosophy assumes that most young people will accept almost any military occupation
specialty (MOS) to qualify for the benefits of Reserve membership. However, unlike the
AA, the Reserves can only recruit for those unit vacancies which exist in the immediate area
(usually defined as within 50 miles). The lack of training opportunities (MOS mix) often
places the applicant and recruiter in a "take it or leave it" situation. The motivation to enlist
may be a response to incentives rather than dedication. When the incentive is exhausted, the

member attrits.

Hispanics represent the fastest growing segment within the high growth sections of the
country, Florida, Texas and California. It is important that we understand their culture and
occupational needs, which will be reflected in the types of units/occupation specialties they
will support. Racial and ethnic values cannot be ignored in force location decisions. One
need only to look at the continued Japanese support of the 442nd Infantry in Hawaii to

respect this.

Similar to society in general, we know very little about Reservists themselves. Other than
data collected during enlistment, there has not been any substantive research to identify the
social characteristics of members and correlate this to participation rates. Research begs the
questions: Who are they? What kinds of interests and lifestyles do they share? Where are

they located?

Data gathering and analysis concerning values and lifestyles is necessary. Through proper
market segmentation, we can better address the issues of incentives, motivation, force
location and future strength supportability of the Reserves.
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Family

The family structure must be evaluated in general economic terms and its effect on unit
readiness. Declining unemployment rates, a shrinking manpower pool, and a larger civilian
workforce adds competition to the "part-time" employment aspects of Reserve duty.

For example, a recent Census Bureau report reveals that the greatest growth over the past
decade has been in DEWKS (pronounced dukes) - dual employed, with kids - families.
Together with DENKS (dual employed, no kids) and DINKS (double income, no kids), they
now represent the largest element of family market segments. W= know very little about the
affect of family employment and income status relative to the time requirements and
economic incentives of the Reserves. What is necessary for these households to seek a third
income - to become DEDI (dual employed and double income)?

Additionally, the increased number of single parents must also be considered - not only in
terms of current unit readiness and ineligibility for enlistment but as a social factor. As a
simple illustration, since the end of the Vietnam Era (1973), the number of single parent
(primarily female-headed) families has more than doubled. A USAREC-sponsored survey of
young people (ACOMS) indicated that nearly 40% of the young men surveyed, who had
discussed Army service with their parent(s), felt their mother disapproved. How will this,
and the Vietnam experience of the parents, affect the propensity of young people coming of
age for military enlistment - particularly in the Guard and Reserve?

Studies by Professor Moskos at Northwestern University document the impact of Reserve
unit participation. The cost in terms of family, employment, career opportunities and even
health cannot be ignored. ‘

Community

Many local communities, assisted by the U.S. Census Bureau’s description of Census Tracts
as "homogeneous neighborhoods”, are redefining the concepts of population growth. Real
estate investors, banks and school districts recognize the concept of neighborhood cycles and
the impact on facility requirements. Neighborhood cycles is a theory that the age groups
and economic structures of local neighborhoods run in clustered cycles. Young families
mature and finally become retirees who give way to young families again. Elementary
schools give way to high schools which are transformed into community centers (or
constructed as expendable or transportable). In the thirty or forty years of a neighborhood
cycle, the need for an elementary school could well return. The current revitalization of
many downtown areas, stagnation of near suburbs and explosive growth of far suburbs

illustrate this.
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Long term force location proposals cannot ignore the development of exurbs
(business/neighborhood communities beyond the suburb), particularly with recent decisions in
Southern California. The impact of these experiments to minimize transportation
requirements (and improve air quality) may have serious ramifications on the way the
Reserves do business in the future.

Given that Reserve center (RC) facility acquisition and construction could easily take five
years, and the unit strength should be maintained for twenty additional years, where is the
primary market location? (In anticipation of a discussion on population density, We assume
that the lower birth rate of individual families is compensated for by the higher density of
apartment/condominium dwellers.) For growth planning purposes, the location of future
units might well be in those neighborhoods currently populated by young families and a
minimum number of current military-aged individuals.

For purposes of future market supportability, elementary school population could be a
primary consideration. If the population is not transient, (that is, mature families with
teenagers migrate to other locales and are replaced by other young families), then the youth
population will be of enlistment age by the time Reserve unit construction and placement is
complete. Likewise, USAR centers located where high schools are closing should be
downsized (but not necessarily closed) to wait for the cycle to return.

Highway construction plans could provide a good indicator of future geographical growth
patterns. As these roadways isolate some communities and open up other areas to
development, planners must be ready to adjust Reserve Center locations. Modular facilities,
providing lower construction COsts and flexibility, might be considered.

Business

As realized in the Employer Support for the Guard and Reserve Program, the business
community must be the Reserve’s ally. While some types of units, such as administrative or
finance, require general skills which are universal in communities (typist, data processing,

bookkeeper), many others need special support.

Units such as fire fighters, aviation, railroad and linguist, require support from the local
businesses, not only for training time, but to actually maintain skills and even provide
training facilities. The ability and willingness of local employers to become involved and
provide this support must be a consideration in the unit stationing decision. This support can
be received only if there is a careful consideration for the balance between community needs
and military demands. Oversaturation of a unit requirement, such as military police or
medical, can lead to friction and training degradation when too many employees seek
identical alternative work schedules (both weekends and annual training/vacations) to fulfil
both responsibilities. It is possible that mobilization could deprive a community of adequate

public safety or health care.
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Careful planning with community and business leaders should be a requirement, not just in
the sense of economic benefit to the community but in social costs as well.

Future Strength of Reserve Components

Arms negotiations and budget constraints place an ever increasing reliance on the Reserve
Forces. As plans are developed for the year 2000 and beyond, we must have a greater
awareness of, and be responsive to, the society of which the Resarves are a part. Declining
birthrates, increasing median age, realignment of previous marginal markets (females, blacks
and hispanics), and geographic shifting of population centers must be viewed, not as
problems, but as valid market conditions to be addressed.

If one were to ask today - "What is the total force structure the USAR and Army National
Guard (ARNG) could support and sustain ten years from now?" - no one could provide an
answer. Necessarily, there would be qualifications: What kind of unit types? Located in
which cities? Given what span of command and control? Even if these concerns were
addressed, there is no methodology available which can accurately predict future supportable
strength levels of the Reserve Forces.

It is necessary to program a proactive research agenda to collect the information, develop the
data and design the tools which will provide valid information to the decision maker. The
Reserves are unique in their relation to the community and society.

The hypothesis, models and data developed over the years for the AA are not adequate to
address the issues of the Reserves. Consequently, the existing data and methodologies fail to
predict future Reserve strength growth potential nor address the issue of readiness (MOS
qualification rates and mobilization assets). Analysis to evaluate strength supportability must
be developed and validated.

For example, parts of California and Texas have similar interest levels for military service
but Texas has fewer losses from existing units and California has a higher in-migration rate.
The result is similar assigned (percent fill) rates, and recruiting requirements, but radically
different readiness levels. On the other hand, Arizona has a lack of authorizations and a
consequent overfill of existing units. This has resulted in excessive attrition and poor
readiness, due in large measure to inadequate training, administrative support, leadership and
facilities. The result is a requirement to stop recruiting in a lucrative market.

Standard military enlistment models are deficient when predicting socio-economic impact on
Reserve Force strength. They imply gender, race and ethnic relationships but emphasize
economics. Econometric models rely to a large extent on variable, and often temporary,
indicators such as unemployment rates. While these are particularly effective for predicting
enlistments, they fail to predict, geographically, Reserve Force total strength maintenance.
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As an example, Mehay,' 1988 indicates that the positive correlation of unemployment to
enlistment rates may be offset by an additional positive correlation to attrition rates. For
Reserve units in areas of high unemployment, the increase in losses probably negates (and
perhaps exceeds) any increased enlistments. Economic forecasts have not proven sufficiently
reliable to predict long-term Reserve strength maintenance. The economic collapse in Seattle
during the 1970’s and Texas in the 1980’s produced no long-term impact on local Reserve

strength.

Other market research for the military is still dominated by "demographic segmentation”: the
classification of population by age, gender, education completed and other quantitative
variables. Historical USAR and ARNG membership surveys have relied on traditional "Why
did you join?" or "Why will you leave?" inquiries to identify the determinants of Reserve
participation. The results are then applied to develop incentives or managerial programs
which, hopefully, increase enlistments and decrease attrition. While providing general
insight as to Reservists’ motivations and intentions, the surveys have not proven particularly
helpful in reducing attrition or increasing enlistments.

The impact of society has been felt but not understood. The turbulence of individuals in
Reserve units seriously affects readiness and increases training requirements and costs.
Analysis has been done on the effect of attrition losses and other transfers but causes are not
understood the cause of the situation. A comprehensive study must be undertaken to
determine what part of turbulence is attitudinal (for example, lack of dedication, poor
training and leadership), and what part is lifestyle (for example, migration, employment,
family, and other interests). Perhaps more importantly, it is necessary to understand "who"
is creating the turbulence. Characteristics such as gender, age, marital status and educational
achievement have proven insufficient as explanatory variables.

Since the late 1970’s, a different type of market research has been available. Known as
"psychographics", it measures the effects of social trends on the population. The 1980
census organized virtually all American households in units called Block Groups
(Enumeration Districts in rural areas). These units share the socioeconomic, demographic
and housing characteristics of their neighbors. Several methods are available to cross-
reference the psychographic results of lifestyle with the clustering of similar neighborhood

topology.

Particularly useful with Block Group Methodology, the cultural and societal sensitivities of
growing hispanic and black youth segments could be examined relative to military and
civilian occupational opportunities. The location of USAR and ARNG units, and future
strength maintenance. would be more assured meeting the needs of both the military and the
community. In this sense, the relationship of Reserve participation requirements to family,
employer, career and society responsibilities could be fully explored.

' Mehay, Stephen L. (1988). Moonlighting and Reserve participation: _Are they the same?, USAREC SR 88-2.
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Marketing emphasis can then be given to identifying and developing niche markets using
proper type and size unit mix, rather than engaging in titanic struggles over fractions in
declining markets. Marketers can identify the stirrings of the population and then, working
closely with force strength and location decision makers, translate this information into

supportable force structure.

Innovative research, funded by USAREC and conducted by the Naval Postgraduate School
has developed preliminary geographic indices for propensity (interest reflected by attitude
and behavior), and competition and/or complimentation affect of other Reserve activity.
Additionally, the research has developed more concise market areas for individual Army
Reserve centers and National Guard armories. The standard 50 mile radius has been
replaced by a variable distance which indicates geographical, political and demographic
barriers reflected by current membership behavior.

The expertise of personnel involved in the USAREC studies is invaluable in developing more
reliable (enhanced) models; the application of the information is vital to force location, force
mix, strength maintenance, readiness and attrition concerns.

Finally, the various commands of the Reserve Components do not operate in a vacuum
within the marketplace. Just as each is affected by the community, they affect each other.
These proposals should be viewed as integrated and coordinated with the total force
structure. In that way, it will be possible for all components to maximize strength and

readiness.

Integration of models, research and data are necessary to support Reserve issues concerning
force stationing, strength support, maintenance and readiness. Only in this way can the
Army make informed judgments free of inconsistency and incompleteness.

Labor Markets and Economics

Economic, labor and social trends will also affect future recruiting efforts. Today, only one-
fifth of workers are younger than the baby boomers; by 2000 this share will double. All of
the baby-bust and much of the baby boomlet generations will be of working age by 2000 and
workers under age 35 will constitute fully 38 percent of the labor force. However, the labor
force will be dominated by 35 to 54 year-olds, who will constitute one-half of workers.
With many pension and retirement plans not keeping pace with rising cost-of-living, the
Bureau of Labor also anticipates the trend toward early retirement will end - an observation
which is already limiting upward mobtlity for young enlistees in the Army Reserve.
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Three of the four occupations expected to offer the greatest number of jobs in the coming
years - retail sales, custodial, and food service - do not require an HS diploma. MOS skills,
often promoted in the Reserves are "civilian-career enhancing", may not meet the continued
shift from a manufacturing to a service economy. Many factory workers who depended on
their manual skills to earn a good living will have to take jobs in the service sector that

command little respect or money.

The major challenge of the future may not lie so much in balancing employers’ needs with
workers’ skills, as in balancing workers’ personal needs with job demands. Middle-aged
reservists will need alternatives to dead-end positions in both their civilian employment and
reserve careers. The continued influx of women into the work force, including the military,

ensures that child- and elder-care issues will grow in importance.

The Changing Demographics

Reserve recruiting is sensitive to both the age distribution and the geographic location of the
population. Due to migration, regional economic changes, immigration from abroad, and
differential population growth, the age and geographic distribution of the population have
changed rapidly in recent years. The prospect is that such changes will continue in the

future.

The 18 - 24 year-old population of the United States is declining and will reach a low point
in the 1992-1995 period. After that, the youth population will increase slightly, reaching
approximately 90 percent of its 1988 level after the year 2000. Table I* shows the projected
population changes of 18-to-24 year old males by census region. Between 1990 and 1995 the
Northeast and Midwest will experience decreases of over 20 percent in the size of their youth
populations, whereas the South and West will see much smaller declines. Between 1995 and
2005. all regions will see increases in their male youth population, but between 2005 and
2010, this trend will reverse and all regions will again experience a slow growth rate in this

age group.

2 Source: U.S. Bureau of the Census, Current Population Rep'orts, Series P-25. No. 1053 (Washington D.C.: U.S. Government Printing
Office. 1990).
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Table I. Percent Change of 18 to 24 Year Old Male Population for the U.S.
and Regions: 1990 Base Year

Region 1995 2000 2005 2010
Northwest -.24 .002 .07 .01
Midwest -.20 .01 .03 .001
South -.08 .04 .07 .01
West -.03 .09 .10 .01

#

The distribution of the population and political power has shifted. From the 1990 U.S.
Census, eight states, all in the Southwest and West, gained enough population to garner
additional congressional seats (see Table I1%). California, which passed New York in
population in the 1960’s, is the most populous state in 1990 with nearly 12 percent of the
total population, the highest concentration in one state since 1860, when 12.3 percent lived in
New York. Five states have population growth rates of at least 10 percent since mid-decade.
From 1985 to 1990, Nevada grew by 18 percent, followed by Arizona (12 percent), Florida
and New Hampshire (11 percent) and California (10 percent). In comparison, the national

growth rate was only 4 percent.*

The 1990 census produced 33 new concentrations of 50,000 or more people, known as
‘urbanized areas.’ The 396 urbanized areas (UAs) defined for the 1990 census contain 158.3
million people, or 63.6 percent of the Nation’s total, compared with 139.2 million or 61.4

percent in 1980.

This continuing movement of population from rural to urban areas has strong implications for
Reserve unit location selection and recruiting activities. All but five of the newly designated
UAs are located in the South and West. The largest new UA is the Hesperia-Apple Valley-
Victorville, CA, UA with a population of 153,176. Next largest are Stuart, FL, 80,069;
Lewisville, TX, 79,433; Crystal Lake, IL, 72,498; and Vacaville, CA, 71,535.°

The dynamics of the shifting population are most apparent when comparing the most
populous states between 1940 and 1990. A shown in Table III, ® growth in the Western and

5 Source: U.S. Census Bureau, “Census and You", Volume 26, No. 1, January 1991.
s U.S. Census Bureau. "Census and You", Volume 25, No. 3, March 1990.
s New Urbanized Areas List Released", Census and You, Volume 26, No. 9, September 1991.

6 U.S. Census Bureau, "Census and You", Bicentennial Issue, 1991, p. 11.
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Table II. States Gaining and Losing Congressional Seats
#

Gain Lose
Arizona +1 Illinois -2
California +7 Iowa -1
Florida +4 Kansas -1
Georgia +1 Kentucky -1
North Carolina +1 Louisiana -1
Texas +3 Massachusetts -1
Virginia +1 Michigan -2
Washington +1 Montana -1
New Jersey -1
New York -3
Ohio -2
Pennsylvania -2
West Virginia -1

#

Southern states such as California (420 percent), Florida (over 400 percent) and Texas (265
percent) far outpaced the sluggish growth in Midwestern and Northeastern states like Ohio

(157 percent), New York (133 percent), Pennsylvania (122 percent).

Table III. Ten Most Populous States: 1940 and 1990

Rank 1940 Population* 1990 Population
1 NY 13,479 CA 19,063
2 PA 9,900 NY 17,950
3 IL 7,897 TX 16,991
4 OH 6,908 FL, 12,671
5 CcA 6,907 PA 12,040
6 TX 6,415 IL 11,658
7 MI 5,256 OH 10,907
8 MA 4,317 MI 9,273
9 NJ 4,160 NJ 7,736

10 MO 3,785 NC 6,571

* Population in thousands

’
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While it does not appear likely that the list of the 10 most populous states will change as
rapidly in the next 30 years as it did in the late 1800’s or even in the last 50 years, the
historical record suggests the likelihood of some change by 2020. We can anticipate some
reduction in growth in the West, particularly in California due to water scarcity, pollution,
loss of defense industry jobs and high taxes. Similarly Arizona is beset by pollution and
water problems. Slowdowns also have begun to occur in Louisiana, Kentucky and Texas,
although establishment of the Mexico Economic Zone may reverse this trend in Texas. The
East North Central States, such as Michigan and Ohio, have resumed population growth, but
still at a rate less than half as fast as the nation. Based on economic and housing indicators,
Utah, Washington and Georgia are good prospects for future growth.’

The implications of population growth and distribution are crucial to recruiting for the
Reserves. Since most units must be filled by the population in the local market (generally
defined as the area within a 50-mile radius of a Reserve center), the ability to support the
manpower requirements of local units depends on the population supply.® If Reserve units
fail to relocate as the population shifts, recruiting will find it difficult to maintain strength
requirements in areas of slow growth and out-migration, especially given the overall decline

in the military-aged market population.
Changes in the Composition of the Population

Historically, gender, racial and ethnic minorities have not been distributed equally among
military occupations. As illustrated in Table IV®, ethnic and racial minorities and women
were over-represented in several Army career management fields, specifically,
administration, supply, petroleum and water, and food service. "

7 Tbid.

¥ Regional trends in population, mugraton, and economic activity and the implications for active and reserve recruiting are discussed
more fully in Michael J. Greenwood and Stephen L. Mehay, “Trends in Regional Patterns of Migration, Immigration, and Economic
Activity: Implications for Army Recruiting.”. Technical Report NPS-AS-91-015, Naval Postgraduate School. Monterey, CA, 1991.

? USAREC mini-master files, 1990.
USAR SIDPERS, 1991.

0 Galing, Steven E., Qver-representation in the U.S. Army of Minorities and Women in Career Management Fields 71, 76, 77, and 94,
U.S. Army Recruiting Command, USAREC SR 91-3, May 1991, p. 28.
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Table IV.  Representation of Minorities and Females in Selected Army Career
Management Fields (CMF) (in percent of force)
f

USAR AA
Field Minority Female Minority Female
Army (total) 31.3 14.7 38.5 20.1
Administration 55.4 50.3 47.2 49.2
Supply 54.0 33.6 52.2 44.0
Petroleum and Water 48.5 32.4 N/A N/A
Food Service 51.9 30.4 42 .88 42.9

”

While it can be argued that such distribution is a measure of aptitude!" or attitude'
(cultural), the existence of this distribution is of considerable importance when locating
certain types of Reserve units and maintaining their strength. Certainly, more research is
required to fully explain the relationships between Reserve membership, unit types, and

recruiting.

Today minorities constitute nearly 39 percent of the USAR membership compared with 28
percent of the nation’s population. During the next twenty years, the share of minorities in
the total population is projected to increase to 35 percent. An important aspect of this
change is the distribution of minorities in the key growth states and urban population centers.
Table IV illustrates the regional distribution of the population by race for 1990.

Based on migration and the higher birthrates of Blacks and Hispanics, the minority
population share in the three largest states - New York, Texas and California - is projected to

exceed 50 percent by the year 2000.

' For a discussion of qualification by aptitude standards see Mark Eitelberg's Manpower for Military Occupations, Office of the
Assistance Secretary of Defense, April 1988.

11 For discussion see Charles C. Moskos in various publications including A Call to Civic Service, (N.Y. Free Press, 1988).

13 Census Bureau Press Release CB91-100, March 11, 1991. (Hispanic race population distribution adjusted.)
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Table V. Percent Distribution of Resident Population by Race and Hispanic Origin,
for the U.S. and Regions: 1990 -

Region White Black Hispanic Asian Other
United States 72.2 11.2 9.0 2.9 4.7
Northwest 76.1 10.3 7.4 2.6 3.6
Midwest 84.6 9.3 2.9 1.3 1.9
South 69.7 17.7 7.9 1.3 3.4
West 58.6 3.5 19.1 7.7 11.1

Table VI presents the distribution of minority groups in the ten highest growth states.
These states currently represent nearly 40 percent of the entire population and represented
over 50 percent of the growth during the 1980’s. Based on migration and the higher
birthrates of Blacks and Hispanics, the minority population share in three key states - New
York, Texas and California - is projected to exceed 50 percent by the year 2000.

Table VI.  Percent Distribution and Growth of Population by Race and Hispanic
Origin, for Certain States: 1990

% Change

State 1980-90 White Black Hispanic Asian
Other

Nevada 50.4 74 .9 5.6 10.4 3.2 5.9
Arizona 34.9 71.9 1.5 18.8 1.5 6.3
Florida 32.8 72.1 12.4 12.2 1.2 2.1
California 25.7 56.8 5.8 25.8 9.6 2.0
New Hampshire 20.5 97.2 0.5 1.0 0.8 0.5
Texas 19.4 59.4 10.1 25.5 1.9 3.1
Georgia 18.6 69.4 26.8 1.7 1.2 0.9
Utah 17.9 88.7 0.5 4.9 1.9 4.0
Washington 17.8 84.5 2.7 4.4 4.3 4.1
New Mexico 16.6 50.0 1.5 38.2 0.9 9.4

14 Census Bureau Press Release CB91-100. (Hispanic race popuiation distribution adjusted.)
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Hispanics represent the fastest growing segment within the positive growth potential sections
of the country (Florida, Texas and California). However, they are generally under-
represented in the Army Reserve. This may be as much a result of opportunity, that is,
proportionally fewer Reserve units are located in areas of high Hispanic population markets,
as it is the propensity for Reserve military service. The only purpose here is to recognize
that Hispanics represent a potential recruiting market of considerable importance in coming

decades.

Research conducted by Mark Eitelberg and others clearly demonstrate that racial distributions
are unequal across military occupational specialties. Reserve recruiting must be particularly
sensitive to this reality since the local population is the primary source of Reserve
membership. The tables above suggest that specific Reserve units are unlikely to be
"representative” of the national population. Such representation is not possible when local
areas do not contain the same elements, in the same proportions, as are found in the national

population.* ¢
Education and Quality

During the past four decades, demographic changes have profoundly affected American
education. At the elementary and secondary level, enrollments increased in the 1950’s and
1960’s due to the baby boom, and declined in the 1970’s as birth rates fell. Declines
continued into the early 1980’s, followed by slight increases in the late 1980’s. Table VII
presents actual school enrollments through 1985 and projected enroliments through 2000. As
Table VIII indicates, the actual number of high school graduates will continue to decrease
through the year 2000. Likewise, college enrollments peaked in the mid-1980’s, remained
stable for a few years and are slowing declining.'®* However, unlike secondary education,
the passing of the "baby bust" generation will cause college enrollments to decline until the
late 1990’s. It is interesting to note that women now comprise more than 50 percent of

college enrollments.

For military recruiting purposes, quality shares importance with volume. The declining
enrollments are coupled to decreased gradation rates and increased numbers of alternative
graduate diplomas such as the GED, which is not recognized as a HSDG for enlistment. As
Table VIII' illustrates, the percent of population actually graduating is declining.

'* Eitelberg. Mark J., "Military Representations, Reflections and Random Observations”, A paper presented at the Biennial Conference
of the Inter-University Seminar on Armed Forces and Society. Baltimore. MD.. October. 1989, p. 3, 16.

® Hispanic race population distribution adjusted.
7 U.S. Deparment of Education, Center for Education Statistics, "Projection of Education Statistics”, Sept 1988.

™ U.S. Department of Education. "Projections of Education Statistics to 1997-98", Office of Education Research and Improvement,
National Center for Education Statistics. Publication CS 88-607, (Washington D.C.), September 1988, p. 5.

9 U.S. Department of Education, National Center for Education Statistics, "Digest of Education Statistics”, September 1990 and
"Projections of Education Staustics”, September 1990
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Table VII.  Enrollment in Secondary and College Institutions: 1975 to 2000
(in thousands)

f

Year 9-12 4-Year 2-Year
1975 14,304 7,215 3,970
1980 13,313 7,571 4,526
1985 12,460 7,716 4,531
1990 11,386 7,669 4,615
1995 12,704 7,306 4,450
2000 13,859 7,488 4,596

f

Likewise, as a percent of the total population, students electing alternative education such as
the GED increased from 6 percent of the graduate population in 1975 to over 9 percent in
1990. Surprisingly, the same statistics show a decline in drop-out rates from 17 percent in
1970 to 11.9 percent in 1990. This occurs across all race and gender spectrums.? It
appears that more young people are being disenfranchised from the education system and not
even enrolling for secondary education; thus fewer graduate but the official dropout rate of
enrollers declines. If this trend were to continue, the demographics of lower population
coupled with even lower availability of "quality" young people for recruiting will result in
requirements for lower standards or fewer enlistments. For the AA, the specter of fewer
enlistment requirements due to force reductions will allow continued recruiting of the highest
quality. For the Reserves, the possibility of continued high requirements, coupled with

higher attrition could spell disaster.

When we consider that in some communities over 40 percent of black youth fail to graduate
from high school, the local effect is that military available (MA) population could be reduced
as much as 35 percent when calculating qualified military available (QMA) population.?!

» Ibid., p. 99.

% Youth Indicators 1988: Trends in the Well-Being of American Youth, U.S. Department of Education, National Center for Education
Statistics, Washington D.C., pp. 20-21.
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Table VIII. HS Graduation and GED Attainment rates: 1970 to 1995 (in thousands)
--------------------ii------------

Population Number Graduates’ GEDs %
of
1 7 -
Year of Percent of Issued Grads
Year 0lds Graduates Population 17-24 old w/GED
1970 3,757 2,889 76.9 N/A -——
1975 4,272 3,148 73.7 201 6.0
1980 4,207 3,020 71.8 286 8.6
1985 3,691 2,642 71.5 251 8.7
1990 3,375 2,475 71.2 248 9.1
1995 3,501 2,393 68.4

S

The implications for the quality recruiting (HSDG) and "college bound" market are clear.”
While the trend is slowing, it is not anticipated that high school diploma rates will rise in the
near future and, the evidence attributing graduation completion rates to more alternative
schools with "diplomas" not recognized by USAREC is compelling.” The result is a

declining QMA well past the year 2000.

Management of Reserve accessions

After discussing the need for Reserve forces and the labor market that feeds recruiting, we
show how Reserve accessions is managed and the constraints under which it operates.

* For a comprehensive discussion of the relationship of family unit, race, and income to educational achievements, see Digest of
Education Statistics 1990 and Youth Indicators 1988: Trends in the Well-Being of American Youth, U.S. Department of Education, National

Center for Education Statistics, Washington D.C.

3 For example, U.S. Department of Education statistics show the number of high school graduates declined from 73 percent in 1975 to
71 percent in 1985. Included in graduates are GED certificate awardees which increased 150 percent in the same time period.
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Current Army Reserve and Army National Guard recruiting and assignment policies require
that the primary source of unit members be located within the center/armory "market areas".
For the Army Reserve, market areas include all of the population within a 50-mile radius of
a Reserve center. Successful recruiting requires the existence of an adequate population pool
in the market area to meet requirements for specific MOSs. Existing Reserve recruiting and
marketing strategies require sophisticated models to predict supportable levels of specific
MOS strength levels by geographic (market) location. Such models could then provide a
significant contribution to Reserve recruiting goals, unit readiness, force mix and unit
location decisions.

The latest Reserve end-strength and military budget constraints will severely test the ability
to recruit for Reserve forces. Most major commands have begun to intensively manage unit
vacancies and proscribe enlistment authority. "On demand" enlistments which often added
non-required (overstrength) unit vacancies for specific individuals, not otherwise qualified or
interested in existing vacancies, have been eliminated.

These policy changes focus attention on MOS-specific recruiting requirements. It is
conceivable that a reserve recruiter may be required to reject several otherwise qualified
applicants to locate one who meets all the enlistment requirements and is willing to accept
the specific MOS vacancy available at the local Reserve unit. Concern exists that some
markets may be inadequate to recruit satisfactory numbers of enlistments for specific MOSs.
These locations must be geographically identified and the level(s) of specific MOS
“supportability quantified.

The current recruiting philosophy assumes that young adults will accept a variety of MOS to
qualify for the benefits of Reserve membership, and that an acceptable MOS will be available
at all locations. However, unlike the AA, the USAR can only recruit for those unit
vacancies that exist in the immediate market area. The lack of training opportunities (MOS
mix) often places the applicant and recruiter in a "take it or leave it" situation. The
motivation to enlist may be a response to incentives rather than dedication, and when the
incentive is exhausted, the member attrites. The actual percentage of the otherwise eligible
population in each market, that has the interest and meets all the eligibility criteria for a
specific MOS, is not known at this time.

Many Reserve units have significant requirements for specific MOSs in low grade structures
which must be filled by NPS enlistments. Examples include the highly skilled MOS 91C
(medical corpsman) in medical units and 71L (clerk-typist) in administrative and personnel
units. Achievement of recruiting goals is based on meeting MOS-specific requirements.
Unfortunately, these units have not been identified, nor have the available markets been
evaluated, for specific geographic recruiting supportability.
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Some alternatives have been proposed and selectively implemented to meet USAR MOS-
specific recruiting needs. PS individuals with critical and "hard-to-fill" MOSs are being
assigned to units with shortfalls regardless of geographic location and the individual attached
to the closest unit for training in basic soldier skills. Other Reserve units have expanded
their market areas by creating "sections" and "detachments” (some unofficially) at distant

geographic locations.

Other alternatives are available. These include (1) relocating selected units or sub-units; (2)
attaching critical skill reservists to the nearest USAR center for administrative authority with
assignment to another unit which requires the skill, called a unit mobilization augmentation
(UMA); (3) providing alternative training opportunities or requirements at the unit level,
drilling individual mobilization augmentation, (DIMA); or (4) authorization for overstrength
authorizations of critical MOSs at unit locations with adequate markets. Those individuals
recruited via policy (4), above, would be identified for specific mobilization backfill at units -
with shortfalls. Necessarily, units with overstrength or attached personnel would require
additional resources to provide administrative, training and logistical support.?*

Market Area

Various distance dimensions of markets have been used by USAREC. The current market
supportability models use an adjusted MA population to a uniform 50 mile radius for each
USAR and ARNG location. Previous studies indicate that this does not reflect the actual
time/distance patterns of membership, particularly with consideration for transportation
networks and geographic barriers®. In the past, radii of 15, 25 and 35 miles have been
used to define the USAR market area, with 35 miles being the most common. A funded
USAREC USAR research project conducted by the Naval Postgraduate School quantified
local distance weighting factors. However, the results were never integrated in the market

supportability models.

Successful recruiting for the Reserve Forces is critical to meet national defense strategy,
readiness and mobilization expectations. These goals are achieved only when reserve unit
members are recruited consistent with the local unit manpower requirements for specific

military occupational specialties.

* Army Reserve Special Report 1991, Office Chief of Army Reserve, May 1991, p 15.
25 U.S. Navai Postgraduate School Briefing, 3/88.
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Data Validity and Availability

After covering many aspects affecting the USAREC environment, it is appropriate to discuss
the analytic conditions under which researchers operate.

The force structure of the Army is particularly critical in that the USAR and ARNG
comprise over 50 percent of total Army assets. The Total Army Analysis develops the
Army’s force mix and mission assignments. Currently, there is no standard model,
methodology or format for decision makers involved in the annual TAA, or subsequent
Troop Action Guidance (TAG) or Troop Action Program (TAP) activities.

Three separate commands within the USAR develop force support/sustainment models. The
Office or the Chief, Army Reserve (OCAR) and other Department of the Army (DA) level
agencies utilize the FORECAST and other DA systems for strength projections. United
States Army Reserve Command (USARC) utilizes the an independent system for their end
strength projections and identification of recruiting requirements. The USAREC market
supportability (force location) studies for USAR TPUs and USAR missioning are currently in
a state of disarray since their data sources have been disrupted. Even the current manpower
requirements differ in various models, using continental USA authorized, VTAADS wartime
required, "enhanced/overstrength” required or other end strength estimates.

The ARNG has an even more complex system involving the 54 states and territories plus the
National Guard Bureau. Organizational and personnel data is not easily accessible by Army
Reserve decision makers. For example, the USAREC-USAR data on Guard TPU locations
and strength requirements, necessary to develop competition indices, is over four years old.
Updates are sporadic and often require validation. The National Guard Bureau, in its own
force location models, often relies on state data rather than DA source files.

Models, when they exist, often lack a consistency of data input and interpretation and have
seldom been validated. Population projections for future growth have differing
characteristics (particularly age and education level factors) and units of observation. None
of the models provides estimations of actual Reserve strength growth potential; rather the
analysis is based on assumptions of current strength with limited changing market conditions.

The result is a zero-sum, no-growth estimate.

ORRM Final Report 19




Task 1. Literature Search

Literature Reviewed

Barnes, J. (1991). USAR recruiter zone analysis enhancement study,
Alexandria, VA: HumRRO International, Inc., DFR91-15.

Brockett, P.L., et al (1995). Final Report: Feasibility study of a FAARA-SHARE
methodology for the U.S. Army Reserve, Austin, TX: Center for Cybernetic Studies.
The University of Texas, December 1995.

Gorman, Linda and Mehay, Stephen (1989). Estimating local area propensity for the
USAR: A feasibility analysis, U.S. Naval Postgraduate School (NPGS).

Kang, K. et al (1994). Analysis of unit costing at USAREC, NPGS.

McWhite, Peter, et al (1995). Cost benefit study of recruiting prior service enlisted
reserve personnel, Rockville, MD: McWhite Scientific.

Mehay, Stephen L. (1988). Moonlighting and Reserve participation: Are they the
same?, USAREC SR 88-2.

Mehay, Stephen L. (1989). An enlistment supply and forecasting model for the U.S.
Army Reserve, USAREC SR 89-2.

Reserve components: Factors related to personnel attrition in the Selected Reserve,
(1991) U.S. General Accounting Office, GAO/NSIAD-91-135.

Tan, Hong W. (1991). Non-prior service reserve enlistments, Santa Monica, CA:
RAND, R-3786-FMP/RA.

Thomas, G.W. and Swibies, G.M. (1988). The historical development of the
USAREC’s national market analysis (NMA) troop action program (TAP), USAREC.

Wegner, Robert G. (1991). Rational expectations Army recruiting model (REARM),
USAREC SR 91-7. _

We also reviewed the NPGS study, Modeling Distance to Work Behavior by Laura D.
Johnson and George W. Thomas (December 1988), on USAR membership distance. We
discussed the data analysis effort with Susan Olson, the technical analyst of this study. We
then reviewed copies of the data. We gained a critical understanding of the problems in
using a standard 50-mile radius of USAR centers as the defined geographical membership

area.
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Literature Search Report

We were unable to use directly any of the above published USAR studies for information on:

. Time to Recruit. The time and resources required to recruit*® an NPS or a
PS civil life individual or transfer’’ an Individual Ready Reserve (IRR)
soldier to a USAR TPU.

. Distance/time. The propensity of either potential NPS applicants or IRR
transferees to accept various commuting times cr distances. In Task 3 we will
explain why we were unable to use the NPGS distance study.

. Demographic Propensity. The propensity of various demographic groups to
volunteer for the USAR.

At study onset we concluded that estimating time-to-recruit was feasible but that resources
would not be sufficient to rigorously determine recruits’ distance and time or demographic -

propensity.

Task 2. Collect data

Data Retrieval Efforts

We have explored the following data concerns. It is instructive to have an appreciation of
how the reference files(s) are built. Our primary file is the MKTAVAS5O file. It contains
data to identify the current and 5 year projected military MA population within a 50-mile
radius of the ZIP code locations of USAR TPUs and ARNG units. MA populations within
those market areas which overlap other USAR or ARNG locations are pro-rated and adjusted
based on the distance of each market ZIP code from the center ZIP code. The supply
(adjusted MA) for each location is specific, unique and independent of the supply for all
other locations. .

* The IRR is composed of former active duty (AD) soldiers who have a Service obligation. USAREC and other organizations fransfer
soldiers among Army components from the IRR to the Selected Reserves. PS civil life individuals are former AD soldiers whose 8 year
Service obligation has expired. These former soldiers, like NPS candidates, have no military status so they are recruited and accessed to the

Selected Reserves.

27 There was some cost information in McWhite, Peter, et al, above, but it was not sufficient for this study's needs.
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Overlapping Market ZIP Code Areas
Over 3000 of 40,000 ZIP codes have USAR and/or ARNG units located in them. The
MKTAVAS5O file is built as follows:

. (1) Identify ZIP codes within a 50 mile radius of each ZIP code.

o (2) Compute a weighted factor of the distance for each ZIP code combination
and, when a ZIP code is shared by other ZIP codes, compute the percentage
factor the distance represents and

. (3) Multiply the weighted factor against the total MA populations for each
market ZIP code.

Effectively the total of the adjusted MA equals the total MA population within 50 miles of all
USAR and ARNG units.

We have the following concerns about the MKTAVAS5O file:
1. It assumes that the USAR and ARNG have an equal population draw.

2. It assumes a fixed draw over 50 miles. Studies have shown differences among TPU
. type, NPS/PS, gender and grade. The range of membership (home ZIP codes)
distance of 95% of current members (3 and 5 year cohort groups) is from 7 to over
200 miles.

It does not consider geographic barriers and different transportation systems.

4. Its TPU-centered definition of market does not consider the RS locations which is an
average of over 20 miles from the TPU.

Density Definitions Relative to Recruiting

Density of MA can be defined as:

. MA over the square miles of territory.
. MA over vacancies or enlistments.
o MA over TPU strength (authorized, required, or assigned).

We attempted to verify these density measures by running regressions on each population
measure at the station, company, and battalion level against percentage fill with the hope that
there would be some measure that could describe the density needed for a successful unit.
However, none were successful. We discuss this further in our Task 3 report. It appears
that it is not possible to recruit proportionally for all representative TPU’s.
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Market Population

The Woods & Poole (Census) data do not differentiate between HSDG and GED, home
school, etc. From 1970 to 1990 there was a decline in HS graduation rates and an increase
in alternative HS education. Interestingly there was a decline in drop-out rates over the same

period.

We see examples where the population demographics as expressed by MA give misleading
indication of qualified and interested (QMA&I) market. USAR recruiting in San Diego is an
example. There, about 2/3 of the MA population cannot make Armed Services Vocational
Aptitude Battery (ASVAB) scores high enough to enter any MOS.

USAREC has used the total male population ages 17-29 with no adjustments for regional
variations of mental, medical qualifications or interest in joining the military. We suggest
that measures of QMA are needed for this and other models and for market supportability,
national market analysis, recruiter zone analysis and missioning. To obtain QMA estimates,
the gender and age-specific HSDG MA is adjusted for regional mental, moral, and medical
qualification rates as well as regional propensity yielding HSDG QMA&I.

Test Score Category (TSC) can be estimated by age, parents’ education and family income.
Currently USAREC assumes 100% medical & moral qualification rates yet studies show a
greater than 20% disqualification rate for medical and moral conditions for 16-24 year olds.
A further need for QMA is the gender and racial over-representation in some MOS but
correspondingly lower in others. This affects TPUs with their specific MOS requirements
since nearly 39% of USAR members are minorities compared to 28% in the general
population. By region, minority percentage ranges from 15 to 41%.

Data Summary

Using QMA instead of MA would give a much more accurate measurement of available
population. When prorated to USAR centers only, with appropriate consideration for
distance and geographic restrictions, one could possibly develop "density" ratios with
meaningful correlations to recruiting mission success at the station-level.

Data Retrieved

The data delivered for development of the ORRM included: USAREC data included Military
Enlistment Processing Station (MEPS) conversion rates (physical, mental. enlistment) and
USAR mission configured to current recruiting battalion (Retg Bn) boundaries.

We retrieved USAREC and FORSTARS data files and index for review of current postings.

Population Data - Current population estimates from Woods and Poole based on 1990
U.S. Census. Data were aggregated from the ZIP code-level unit of observation.
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Primary population is 17-21 year old population, Secondary population is 22-29 year
old population. '

Vacancy Data - We assume that current vacancies are posted as of 31 October 1995
for all USAR units. NPS vacancies are all vacancies in enlisted pay grades E-1
through E-3; PS vacancies are all vacancies in pay grades E-4 through E-9.%8

Strength Data - Most recent USAR and ARNG unit strength data. USAR data is as
of July 1995. ARNG data is as of February 1995. Data consists of enlisted required
(wartime strength), authorized (peacetime funded), and assigned strength.

Production Data - Summary of FY95 enlisted from the USARC ARECRUITFY95 file
(Litton). NPS and PS enlistments based on field RPSNPS. Count does not include
in-service transfers from Active duty, officers, ARPERCEN IRR assignments, or
transfers between USAR units. The PRODCROS file details cross-boundary
enlistments (Bn only) defined as variances between the residence (home) ZIP code of
an enlistee and the center ZIP code of the USAR TPU assigned.

We obtained, by ZIP code and associated RSID, the number of E1-3 (NPS) and E4+ (PS)
TPU members, the NPS and PS losses, the authorizations - losses, and the male and female
17-21 and 22-29 year old populations. We updated these data to reflect the recent
realignment of TPUs and recruiting stations. Losses from the above ZIP codes have been

corrected by subtracting the losses due to closed TPUs.

We had received recruiter productivity data from USAREC PA&E, but found that they were
missing production data from hundreds of RS. In their place we used data from the

FORSTARS Recruit File.

Correcting Data

There were some ZIP codes where the number of (primarily E1-3) members were higher
than would correspond to experienced recruiters’ perceptions’ of recruiting propensities. We
determined that these ZIP codes are at major universities that have drawn TPU transferees
from beyond their ZIP code’s area. These members apparently joined the USAR at home,

before enrolling at their university.

 We found that TPU members data had a higher correlation with NPS and PS accession production if they were based on E-1 to E-3 as
NPS rather than E-1 to E-4.
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We corrected these data by removing members who had a transfer. (Study resource
constraints prevented us from determining where each NPS member joined the USAR.)
However, it appears that E1-3 are unlikely to transfer among units within the local area.
Thus we will assume that all transfers among E1-3 are transfers between their home, where
they joined the USAR. and their schools and associated ZIP codes. Therefore we will
assume that all transferees have transferred from their home, and are thus not representative .
of the members who joined the USAR from their current ZIP code. We will simply delete

all transferees from our members data.

Data Sources
We made the following assumptions in developing Table IX:#

Data values are assigned to the USAREC Retg Bn/Company which is assigned the
7IP code associated with the address ZIP code of the USAR center or ARNG armory,
the residence (home) ZIP code of the enlistee, or the ZIP code of the population
inventory. Assigned ZIP codes are based on the Litton/USAREC ZIPINFO File
maintained by USAREC and define the recruiting unit-of-observation boundaries and

territory.

Values for population, area, and ARNG unit strength include only those ZIP codes
within 50 miles of a currently existing USAR center as indicated on the Litton file
MKTAVAS0. ZIP codes beyond 50 miles of USAR centers are assumed to be not
within the market for USAR recruiting and are excluded.

¥ Data are provided in both ANSI file (type SDF) of original data (fixed format) as <name>.DAT and in dBase file format as
< name > .DBF.

ORRM Final Report 25




Table IX.  Data Sources )

Variable Source and Time Period

Enlistments ARECRUITFY9S Files (FORSTARS)

Vacancies  VACANCY Files (FORSTARS-Litton)

Distance RS-RC: MKTAVAS50 File (USAR-Litton)

ZIP Area MARKET File (USAR-Litton)

BN ZIP Code ZIPINFO File (USAR-Litton)

BN Boundary ZIPINFO File (USAR-Litton)

Population MARKET File (USAR-Litton)
WOODPOOL File (USAR-Litton)

Competition ARNGSTR File (USAR-Litton)
ARNGLOC File (USAR-Litton)

USAR Unit USARLOC File (USAR-LITTON)

USARSTR File (USAR-LITTON)
/
TPU Structure Changes & Recruit 2000 Affect Data

This study’s Statement of Task (SOT) directed development of an ORRM at the RS-level.
This was later modified to require analysis at the ZIP code-level. At this level we were

tasked to investigate recruiting effects of:
L USAR and AA recruiter mix.
. Recruiter characteristics.
L4 Large vs. small stations.
L Number of USAR and of AA recruiters

o Number of AA recruiters.

During 1993-94 many USAR TPUs were either closed or transferred to the ARNG. This
precluded the consistent time series data needed to analyze the above effects. Data were also
affected because USAREC instituted Recruit 2000. This policy assigned a USAR (as well as
a AA) mission to an entire RS, rather than to individual recruiters. Consequently we could

not analyze any of the above effects.
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Task 3. Estimation of Recruiting Battalion USAR Production

Production-related Data Analysis and Critique
TPU Distance Analysis Needed, But Not Possible in this Study

The NPGS Distance to Work Study would appear applicable to this study. However the following
paragraphs will show why it cannot be used.

Using the NPGS study one can determine the boundaries of the 95th percentile of the MA population
for a given TPU by using the distance from the TPU to its ZIP code, the TPU’s grade and MOS
structure, plus MA population. The TPU’s MA population area will be as small as several miles for
an urban unit and up to 150 miles for some western TPU’s. This range suggests that the 50 mile limit

used in developing the NPGS study is unreasonable.

For several years a study has been proposed that would apply the above data to TPUs and the ZIP
codes that constitute each RS. This effort would incorporate building a reference file that defined the
location of each TPU and included its MOS and grade structure. An iterative effort would determine
the applicable MA population, then the population within the 95" percentile boundaries of each TPU.
Geographic barriers would be incorporated. The effort is clearly be beyond the resources of this

Study.

In summary we cannot use the NPGS study because:

. There are not sufficient resources to, in effect, conduct the above-described development
of TPU-to-ZIP code distance relationships.

. The 50 mile limit is unreasonable.

MA Population and Associated Density & Propensity Not Sufficiently Accurate

In the previous section we provided an extensive discussion about why using the MA population is not
sufficiently accurate for this study. In brief, the MA data did not correlate with recruiting success at
the RS, company or Bn level. We believe that to be suitable, the MA data must incorporate measures
that estimate the QMA&I market. These data would adjust gender and age-specific HSDG MA for
regional mental. moral and medical qualification rates as well as regional propensity, yielding HSDG

QMAKI.

Although USAREC has maintained QMA&I data in the past. it does not maintain it currently. Even if
our study resources permitted QMA&I development, it would be unreasonable to design the ORRM to
require these data as its maintenance would severely burden USAREC ORRM operators (and it likely

would not be maintained, rendering the ORRM unusable).
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With MA and associated density measures not usable for estimating recruiting cost, and QMA&I not
practical to use, it became necessary to find a suitable proxy for the information contained in variables
such as population density, mix and propensity. The following describes a proxy which we believe is
comparable with, and will require less effort for USAREC to maintain, then the above variables.

|
|
i Research Determines Excellent Proxy for MA, TPU Distance and Density Measures
?
:

As directed by USAREC this study must develop data that can order ZIP codes by NPS and PS
potential productivity. As discussed above, ordering by MA or QMA fails because it does not

} incorporate:
|
. Geographical barriers
|
. The types of people who would not join, such as
| o Runaways and hippies
- Affluent suburban youngsters
. Distances less than or greater than 50 miles
o Urban and suburban areas
. Population eligibility and interest in vacancies

As will be discussed later, we used each ZIP code’s E1-3 and E4+ members as a proxy for the above
MA densities. Our methodology:

. Normalizes vacancies by the number of NPS and PS members.

. Uses membership-adjusted vacancies which become the upper limit for a ZIP code’s
potential mission.

. Avoids recruiting effort in high population areas that have few current vacancies.

. Encourages more effort in areas with low population, but many vacancies.

. Supports ordering ZIP codes by their membership-adjusted vacancies, which ranks ZIP

codes from most to least productive.

o San Diego has only medical and psychological warfare TPUs.
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Recruiting Effort

Delphi Interviews

We conducted

delphi interviews with: the San Diego (SD) Military Enlistment Processing Station

(MEPS), the N. SD RS, Poway RS (SD), Antioc RS (W. San Francisco Bay suburbs), Sacramento
Rctg Bn, Chicago Retg Bn. Chicago MEPS, and the Baltimore Retg Bn.

We conducted

Delphi interviews with Portland Retg Bn USAR personnel including the operations

officer, operations NCO, MEPS counselor. and three experienced field recruiters.

These interviews found four primary factors affecting recruiter time-to-process an NPS candidate
through acceptance of a USAR contract:

ORRM Final Report

Number and variety of TPU vacancies. This is essentially equivalent to the variety of
MOS in the area TPUs’ structure. NPS billets, of course, have to be E-1 to E-4 as
opposed to the PS E-5+ Combat Arms billets in training units.

Nominal AFQT performance in an area. This tends to become an urban or suburban

reading skills discriminator with (for example) an urban immigrant population testing
poorly but often readily accepting offered MOS training. Suburban candidates tended to

be very discriminating, regardless of AFQT performance.

Distance to TPUs. This is related to the TPU vacancies factor. Urban candidates were
said to be less willing than their suburban counterparts to travel long distances to a
TPU, often because of lack of a driver’s license.

Population density and number of high schools in area. This is related to AFQT
performance.
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Portland Bn Recruiter Effort
Table XI summarizes information provided by Portland Bn USAR recruiters:

Table XI. Portland Area Recruiters’ Monthly Task Times (hours)
5

ACTIVITY NPS PS IRR OTHER TOTAL
Prospecting 55 0 17 72
[nterviewing 16 10 1 27
Processing 11 10 8 | 29
Teaching 16 16
TPU liaison, 38 38
Admin, Military

TOTALS 82 20 26 54 182

s

Comments on Table XI:

a. The total of 182 hours is consistent with the extra 1 or 2 weekend days USAR recruiters spend
at their USAR units, conducting tasks such as escorting new members as well as establishing
credibility, learning of vacancies not yet posted and soliciting referrals.

b. Prospecting for IRR is requires about 17 hours per month, primarily preparing mailings from
lead lists and responding to telephone calls from prospective IRR transfer candidates.

c. MEPS and Packet preparation times for NPS and PS civil life are estimated at 4-5 hours for
forms, 1.5 hours for ASVAB testing, 1.5 hours for a physical, and 3.5 hours for enlistment
activities.

d. Telephone calls are the primary NPS prospecting effort. It takes 40 to 50 contacts (3 hours of

phone work each day for 2 weeks) to bring about interviews with eight prospects. Interviews
average 2 hours each and eight interviews eventually yield one NPS enlistment.

e. The "Other" prospecting time includes circulating in areas frequented by high school students,

visiting schools during and after hours, career fairs, and coordinating functions or otherwise
showing the uniform. Recruiters will solicit referrals and pass out literature and business cards.

ORRM Final Report 31




f. USAREC generally prospects for IRR transferres using cards or letters based on lead lists.
Many will not need another ASVAB or physical examination. Both reasons account for IRR
production being substantially faster than for NPS. A RAND study on PS enlistments stated a
recruiter production effort tradeoff of three or four to one for PS versus NPS. This is
consistent with data presented here.

g. The cited RAND study did not distinguish between PS civil life and IRR. The PS civil life
former soldiers®® must undergo the same processing as an NPS. However they do not require
prospecting since most are walk ins.

g. Portland mission performance averages 1.5 NPS and 2 PS per month.

The Portland estimates provided excellent background for the recruiting time analysis that follows.

NPS Recruiting Resources Time Study

This time study was based on actual measurements. consensus estimates, logical lower or upper limits
on processes, and a need for a plausible relationship with actual recruiter force annual production. It
recognizes that geographical and organization constraints effect a cap on process times.

Recruiter driving or windshield times were not amenable to direct measurements because there is such
a great variety of location combinations for candidates, RS, METS, MEPS and TPU. We determined
windshield times by seeking consensus on bounds for these times, realizing that extreme times would
not exist because commercial transport would be used. We believe that our windshield time estimates
avoid the bias that could result from using unrepresentative samples.

Background and Introduction to Time Study

In FY95 1320 USAREC recruiters assessed 18,848 FY95 NPS recruits. Assuming that recruiters work
46 weeks of 52 hours each and using the ratio of NPS recruiting time to total time of .45 from

Table XI, we have 75 recruiter-hours per NPS recruit.’! The Portland production level is only 80%
of the IRR Transfer CBA Study’s® 93.5 hours per NPS recruit. However the CBA Study did not
include 54 hours of recruiter overhead or "Other" that are in Table XI. Had this overhead been
incorporated in the CBA Study its productively would have been about 20 hours lower or 73.5 hours

per recruit. virtually the same as the Portland estimate.

The following sub sections are a detailed recruiting task analysis, as opposed to the aggregate analysis
in the CBA Study and the Portland hybrid aggregate/task analysis.

“ p§ civil life includes former members of other Services. Regardless of their military status they must be accessed into the Army.
' Assuming that recruiters work a 46 week year.
* McWhite, P.. et al. 1995.

ORRM Final Report 32




NPS Recruit Prospecting Hours

Recruiters had claimed that they spend 5 hours each day prospecting for leads; however, our
observations suggested only somewhat more than 4 hours. From Table XI, about 75 percent of
prospecting time is for NPS candidates, so we estimated that recruiters utilized 3 hours each day for
NPS prospecting. With 46 working weeks per year, the Table XII total is consistent with 3 hrs./day

for NPS recruiting.

Table XII.  Recruiter Annual NPS Prospecting Efforts

Hours

Telephone 150+
Street & School 330
Delayed Entry Program* 220
Total: 690

* Unlike Active Army recruiting, the USAR does not have a Delayed Entry Program (DEP). However Recruit 2000
responsibilities require that USAR recruiters spend time with their station’s DEP pool. This association can provide
USAR leads.

’

Recruiters estimated that 50-60 prospects™ produce five applicants who will meet interview
appointments at the RS.

"Conduct" Interview Hours per Recruit

Conduct interviews are held at either the prospect’s home or the RS. Each interview requires about 45
minutes plus about 20 minutes to conduct a practice ASVAB and schedule the actual ASVAB.

The five prospects receive 5 hours of interviews plus 3 hours windshield time for driving to a
prospect’s home. These 8 hours yield three candidates who have passed the practice ASVAB and are

cleared to take the ASVAB.

Take ASVAB

The ASVAB is administered either at a MEPS or a nearby military enlistment testing station (METS).
Recruiters indicated that 2 out of 3 candidates who take the ASVAB will pass it. It takes less than 2
hours of recruiter time for each candidate. The 4" hours are an average that accounts for the time it
takes some recruiters to drive candidates to an ASVAB test site.

* Note our restrictive definition of prospect stated atter Table XIV.
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Do Packet

Completing the enlistment packet, comprising about 15 pages, requires about 2 hours for each
candidate. For the two candidates who passed the ASVAB, the net time is 4 hours.

MEPS Visit

The MEPS visit comprises a morning physical exam followed by an MOS selection session with a
guidance counselor. If both are successful, the candidate is enlisted. Recruiters will always escort
candidates to and from a MEPS when within driving distance. Otherwise candidates will receive a bus
or airline ticket to the MEPS. Recruiters reduce the impact of spending a full day at a MEPS site by:

. Sharing candidate escort duties with AA recruiters.
. Conducting telephone prospecting when a desk is available.”*
. Returning to the RS between candidate drop off and pickup.

In many instances recruiters must extend their workday well beyond a nominal 9+ hours to make, for
example, a 07:30 MEPS check-in. However we did not include these excessive hours in our analysis
because they do not represent constrained resources that could affect recruiter productivity® or be
reallocated. This leads to another bound on the candidate transport time estimates.

We observed that about 2/3 of candidates are within driving distance of a MEPS and can be escorted
by a recruiter. Our time estimate for these candidates considered the above-listed ways recruiters use
to cover candidates’ MEPS visits. We did not count recruiter’s very early or late hours. The
candidates who are distant from a MEPS must use air or bus transport, but a recruiter will be escort
them to their station. Averaging over all candidate locations we estimate USAR recruiter time of 6
hours per MEPS visit. Our two candidates will require 12 recruiter-hours for their MEPS visits. One
of the two candidates will enlist in the USAR and be assigned to a TPU.

TPU Visit.

A USAR recruiter will escort the new recruit to either a TPU drill or to the RC for initial processing.
We concur with 4 hours recruiter time for each TPU visit that the USAREC IRR to TPU CBA*

Study reported.

The recruit will then await basic training (BT) and advanced individual training (AIT), while drilling
with a TPU. This period is called the delayed training program (DTP). Since many NPS recruits are
high school seniors or in college. the DTP permits them to delay training until the summer.

“ This is an ad hoc procedure: MEPS telephone lines and desk space are limited.
S Having a lesser transport time would not result in increased productivity.
* ibid.
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NPS Recruiting Time Estimates: Prospect to TPU Member

The CBA Study and Portland estimates helped validate the following, more detailed, recruiting
resource analysis. Table XIII summarizes our results.

Table XIII. NPS Recruiting Times

Action Number of | Time per ' Outcome Time Required
Candidates | candidate (hrs.) (hrs.)
Prospecting 50-60 5 Interview 48.3
Appointments

"Conduct" 5 1+ 3 Take 8

Interview ASVAB

Take ASVAB 3 2- 2 Pass 4

Prepare Packet 2 2 Ready for , 4
MEPS

Visit MEPS 2 6 1 NPS 12

TPU Visit ' 1 4 Visit 4

TOTAL 80.3

f

Time to Recruit NPS Essentially Constant Throughout USAREC

Rationale

We assert that the time to recruit an NPS is essentially the same throughout USAREC, provided that
recruiters are allocated and missioned using membership-adjusted vacancies. Support is based on the

following:

. Interviews with USAR recruiters with experience recruiting at other than their current
location.
. The strong correlations of membership-adjusted vacancies with recruiting performance at

RSIDs (using 1029 RSIDs).
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As shown by our earlier report assessing the time required to recruit an NPS, the most critical variable
in NPS recruiting time is the number of prospects that must be contacted in order to garner interview
candidates. We show in Table XIV how our estimate of 50-60 contacts for one recruit is essentially
similar to a USAREC?” brief on USAR recruiting which states that 140 contacts had to be made.

Table XIV. ORRM Time-to-Recruit an NPS Compared to USAREC Command Brief’s Times

THIS TIME STUDY USAREC BRIEF
Action Number of | Outcome Number of | USAREC
Candidates Candidates | Terminology
Prospecting 50-60 5 Interview 140 Contacts Made
Appointments
"Conduct" Interview 5 3 for ASVAB 14 Appointments
Conducted
Take ASVAB 3 2 pass 3.4 Tested
Prepare Packet 2 Prep. MEPS
MEPS 2 1 NPS 1.7 Fully Qualified
TPU Visit 1 Visit 1.2 Contracted

’

There is a difference between the estimates of contacts made in Table XIV. Our contact estimates are
lower because of a stricter definition of a contact. We required that a contact include at least a
rejection, explicit or implicit, of a recruiter’s attempt to continue the conversation about Army service.

The USAREC Command Brief reported that interview appointments are kept by only half of the
contactees who make appointments. Our study counted only the interview appointments that actually
resulted in an interview at the RS or elsewhere. We did not consider it necessary to garner
information on the show rate of prospects at interviews.

¥ USAREC Command Briefing on Army Reserve Recruiting, Recruiting for America’s Army.
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There is a difference between the estimates of confacts made in Table XIV. Our contact estimates are
lower because of a stricter definition of a contact. We required that a contact include at least a rejection,

explicit or implicit, of a recruiter's attempt to continue the conversation about Army service.

The USAREC Command Brief reported that interview appointments are kept by only half of the contactees
who make appointments. Our study counted only the interview appointments that actually resulted in an
interview at the RS or elsewhere. We did not consider it necessary to garner information on the show rate

of prospects at interviews.

We justified our estimate of only 50-60 contacts by recognizing that within the 50 hours each recruiters
allocate to prospecting, there would be sufficient time to carry conversations to the point required in our
definition. On the other hand, accomplishing about 140 contacts, using a more general definition of a
contact, is also conceivable within 50 hours. This example shows a need for a precise definition of a
contact. We suggest that the number of conduct interviews are better indicators of prospecting

performance than contacts.

USAREC's and our estimates converged at the conduct interview point. From that point to accession,
there is little practical difference. The USAREC Brief apparently estimated a 20% DTP loss rate. We did
not incorporate this loss rate because we understood that USAREC considers the recruiting process
completed when a candidate is brought to the TPU.

The above comparison with the USAREC brief suggests that the column of USAREC numbers represents
a USAREC-wide average. This would confirm that our estimates, which were gathered from disparate
sources, could also constitute an average. Our conclusion is that uniform recruiting times can hold,
provided that recruiter tasking is consistent with membership-adjusted vacancies. This conclusion appears
reasonable since recruiter consider that two factors are crucial for USAR recruiting: market propensity and
vacancies. Membership-adjusted vacancies incorporate both factors.

Background Rational for Membership-Adjusted Vacancies

We were tasked by this DO to address recruiting at the RS level and were later asked by USAREC to
address costs at the ZIP code level. USAREC wanted a methodology that could order ZIP codes by their
recruiting costs. Our response in the Request For Delivery Order (proposal) stated that, with the resources
available, we could only address costs at the battalion level. Our response was influenced by the
knowledge that the USAREC RZA Study, which had substantially more resources, but could not develop a
fully satisfactory model at the RS level. We were gratified that our membership-adjusted vacancy concept
was capable of addressing recruiting resource costs al all levels: from ZIP codes and up.

This DO also required considering recruiting propensity. In response, our use of membership-adjusted
vacancies correlates at 90% with enlistments at a ZIP code; a clear indication of propensity.
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Performance Data Correlations

The sections that follow describe how we can use available data to forecast recruiting performance.
We then show that our predictor has better correlations® with recruiting performance than traditional
measures such as MA and demographic densities.

Membership-adjusted Vacancies Correlate Strongly with Production

Our data analyses determined that E1-3 membership in a ZIP code correlated at the .82 level with NPS
production while NPS losses from ZIP codes correlated only at the .60 level. (Losses are very similar
to vacancies.) Our predictor variable, N, is formed by prorating the vacancies at an RS by the
proportion of members in a ZIP code. We call this predictor variable membership-adjusted vacancies,
it correlates with NPS production at the .91 level.

Traditional Propensity Measures Correlate Poorly with Production

Referencing the Statement of Task (SOT), we saw no value in pursuing such variables as population
density and mix, etc. The various population and other densities listed in the SOT correlate with
enlistments at .25 or less. Since membership-adjusted vacancies correlated so highly, it was not

necessary to pursue other avenues.

Table XV gives relevant correlations. It shows clearly that membership-adjusted members is a superior
production measure compared to traditional measures.

Task 4. Cost Model Brief at USAREC
This briefing was conducted by Dr. McWhite at USAREC on 19 January 1996.
Task 5. Develop ORRM Formulation

This task directed development of an ORRM that maximizes recruiting efficiency, i.e. maximizes
production, of the USAR recruiter force. Correspondingly the ORRM must determine the minimum
number of recruiters needed to achieve a stated production level. This would allow USAREC RO to

determine the potential impact of changes in the USAR recruiting force.

The ORRM must also determine the resources necessary for recruiting NPS and PS soldiers at
command levels from brigade to RS. Using this information, the ORRM would allocate effort among

NPS and PS recruiting.

“ We determined the following correlations using all 1029 RSIDs.
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Table XV. Traditional Propensity Measures Correlate Poorly with Production Compared to

Membership-Adjusted Vacancies
f

Independent Variable Correlation with NPS Production
from a Given ZIP code in FY °95

E1-3 ZIP Membership .82

’95 NPS Losses in ZIP .60

"N" or Adjusted Vacancies 91

Primary 17-21 Male Current Population in ZIP 24

Prorated to Remove Effects of ARNG

Woods & Poole ZIP Military Available Male 17-21 25

Density of 17-21 Male Population in ZIP 18

Density of Military Available 17-21 Male 18

NPS Losses per ZIP Population 42

#

During the proposal stages of the study we had determined that contract resources (and available data)
were not sufficient to work at the RS level. Therefore we had expected to limit ourselves the Retg Bn
level. However we later determined that using membership-adjusted vacancies permits us to model at
the ZIP code level. We developed the following ORRM allocation formulation to exploit the

predictive power of membership-adjusted vacancies.

ORRM Overview

Using the ORRM, recruiter allocation to ZIP codes is accomplished by:
A. Membership-Adjusted Vacancies x Hours to Recruit = Effort at ZIP
. Optimization is completed when available recruiter effort is allocated.

B
C. Allocation to ZIPs can be rolled up to provide optimal allocation to RS. company and Bn.
D

. Recruiters for NPS and PS are allocated separately.
1. Civil Life gains are allocated historically.

ORRM Final Report 39




ORRM Formulation

| Table XVI defines the terminology used in (1) the ORRM Linear Program, which follows.

Table XVI. ORRM Constants and Variables

Name Expanded Name Explanation
Sets
i Z1Pcodes in USAREC, a ZIPcodes assigned to an RS supporting 2 USAR TPU
bde, bn, company or
station.
| Parameters
§ N, NPS Annual NPS or PS production by a unit recruiter in
| P, PS ZIPcode;.
| projected recruits
Scalars
NVac, NPS NPS. PS, vacancies at ZIPcode, as a proportion of the
PVac; PS parent RS’ vacancies. Proportion is based on
vacancies ZIPcode,'s members compared to all members in
parent RD.
NRec NPS recruiters NPS recruiters +
PRec PS recruiters PS recruiters =
Rec Total recruiters Available recruiters
Variables
NR, NPS Recruiters (i) Number of NPS or PS recruiters at ZIPcode (i)
PR, PS Recruiters (i)

’

Model Description

The ORRM described above will solve for the optimal allocation (maximum production, minimum
recruiters) of USAR recruiters to ZIP codes. RS. Company and Bn. It is formulated as a linear
programming (LP) Knapsack problem but no special optimization procedures are needed because of its
special structure. As will be discussed below, the optimal solution is found by sorting the data on the

independent variable, N.
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In practice the operator should separately solve the NPS and PS
problems. This will require determining the number of recruiters, Max: Ei NiNRi + zi P iP Ri
or the fraction of total recruiters that are to be made available for

NPS and PS recruiting. Guidance for the decision is found below. 8.t

Solving separately the NPS and PS problems is not a restriction.

Any methodology would require that the user decide for either N,-NR,- < NVi ac; Vi

maximum production or minimum recruiters and within that P.PR. < PVac. V i
determination, decide whether to emphasize NPS or PS. In the bt !
example which follows, we will solve for optimum NPS » NR. < NRec
production or recruiter allocation; the user will solve for PS ! Lo
production in like manner. 2:i P Ri < PRec
ORRM Database Setup NRec + PRec = Rec
The data base setup requires for each RSID-ZIP the: NR, PR; > 0
. Number of E1-3 TPU members i € ZIPs
. Egmber of NPS vacancies allocated to the parent (1) ORRM Linear Program

ORRM Manual Solution Procedure

Using these data the user must determine the proportion of members for each ZIP code in each RS.
Then allocate the RS’ vacancies by each ZIP code’s corresponding proportion members within that
RS’ ZIP codes. For example, RS 1HIJ might be missioned to fill 20 vacancies and contain 100
members within the boundaries of its ZIP codes, of which ZIP 90302 with 20 members would have a
members proportion of 20% while the 10 in ZIP 90405 give a members proportion of 10%.
Weighting the RS’ total vacancies by each ZIP code’s members proportion gives the ZIP-level
membership-adjusted vacancies. These data are summarized in Table XVII below.

N’s are computed in like manner for all RSID/ZIPs. The next step is to sort all N’s in decreasing
order. Then each N (membership-adjusted vacancies) is divided by a unit recruiter’s annual
production. The quotient gives the fractional number of recruiters to be assigned to each ZIP code.
The same process holds for the higher recruiting command levels.
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- Table XVII. Simplified ORRM Example ~
L.

RSID/ZIP * | Members Percent Vacancies at Member-adjusted
in ZIP Members | RS 1L1J Vacancies (N)

IL1J 90302 20 20 6

IL1J 90405 10 10 3

{OTAL in 100 100 30 30

RS IL1J:

* Data are hypothetical.
S

Optimal Mix of NPS and PS Recruiting Efforts

The Knapsack problem structure leads to a straightforward algorithm:

. Assuming that NPS and PS recruits are valued identically, one simply intermixes N’s
and P’s and missions recruiters accordingly.

. As with the original ORRM, continue this procedure until either the desired production
is achieved or available recruiters are assigned.

. This procedure will maximize total recruiting production (or minimize recruiters
needed). It is self-correcting as recruiter effort would only be assigned to the limit of
NPS or (probably) PS vacancies at a ZIP code.

. Should NPS or PS need greater emphasis, then one should weight the appropriate N’s or
P’s for the purpose of ordering these terms only. Then use the unweighted N’s or P’s
for determining recruiter allocation or missioning.

ORRM Solution Examples

Table XVIII uses data on the Nashville Bn, 31. Its ZIP codes have been ordered by their respective
Ns. After the Ns column the Ns are divided by the unit recruiter’s annual production to obtain the
column called /ZIP to compute the optimal recruiters per ZIP code. This production is accumulated
(for the entire battalion) in the CUMM column. The next column accumulates the Ns to give net
production for each successive ZIP code. The column on the right shows the poor relationship to
production of traditional measures such as population, MA, and density.
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With Table XVIII the Nashville Bn can observe the impact of different recruiter allocations on their
potential production. This information will be especially useful for suggesting (or defending) recruiter

reductions.
It is important to recognize the following:

. Table XVIII was ordered for NPS recruiting. It is easy to reorder it for optimal
recruiter assignments for either PS or combined NPS and PS production.

. NPS vacancies are only based on FY 95 losses. Delta (DELT), TPU under/over
strength is not considered. The Delta column could be incorporated to provide a more

relevant mission.

. Table XVIII contains only a partial list of ZIP codes. We removed all ZIP codes with
N values less than .1 since they would have low production potential.

Table XVIIIL Annotated ORRM Calculations for Nashville Bn
M
The next 3 pages contain annotated spreadsheets which demonstrate ORRM methodology.

Solve with the following methodology:

From the top line down, find the row with the CUMMUL RCTR that corresponds to
the set number of recruiters available. The selected row’s CUMMUL NPS value gives

the number of NPS recruits expected.

Correspondingly, find the row with the annual recruit production or CUMMUL NPS
required. The selected row’s CUMMUL RCTR gives the number of recruiters

necessary to access the target number.

Each row on or above the selected row represents the optimal ZIP code for recruiter
assignments to attain the desired maximum production (from recruiters) or minimal recruiters

for a set goal.

/
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Task 6. Computer-based Optimization Inéorporating the ORRM

The ORRM Linear Optimization

The ORRM is a linear optimization with a single constraint. Its special structure yields a

Knapsack® Problem which is solved by successively placing the remaining items (ZIP codes) with
the greatest unit value (N+P) in the optimal solution. One then assigns the appropriate number of
resources (recruiters). If maximization of recruit production is desired, the process terminates when
all available recruiters are used. If minimizing recruiters subject to a given production is desired, the
process is stopped when the unit values (summation of assigned (N+P) reach the required level. The

resulting assigned resources (recruiters) will be a the minimum value.

The Knapsack structure allows one to produce a set of optimal solutions by ordering ZIP codes by
decreasing N+ P values.*' A spreadsheet can compute the associated unit recruiters assigned to each
ZIP code, the cumulative recruiters, and cumulative production. An optimal solution is easily
obtained by going down the spreadsheet until available recruiters are depleted (maximize production)
or until required production is attained (minimize recruiters). This procedure works at the RS,
company, battalion, brigade or USAREC level. The three spreadsheets labeled Nashville Battalion

demonstrated this procedure.

“ In this problem type one attempts maximize the value of items sequentially loaded into a limited space. Items are optimally loaded in decreasing

order of their costs divided by their coefficient on the single constraint.
41 Note that N and P are the ratios of member-adjusted vacancies divided by unity, which is the coefficient of each variable representing the number
of recruiters.
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Task 7. Demonstrate ORRM at_ USAREC.

This demonstration was conducted 1 April 1996.

The next set of spreadsheets, labeled ORRM Demonstration, shows that the ORRM methodology has
promise for increasing the overall efficiency of the recruiting process. The first of these sheets (is the
first page of) the entire USAREC. The next sheet is for Company 6D2 in the Denver Bn. On each

page, one can

note that the N+ P column totals are consistent with the missions for each of these

commands. These sheets demonstrate that the ORRM.:

ORRM Final Report

Provides a rapid solution.
Is highly portable.

Is easy to understand.

Is transparent. All levels can understand the basis for their mission and have a
reasonable basis for agreeing or disagreeing, resulting in improved performance and

morale.

Follows accepted industrial engineering principles by breaking down the NPS and PS
production tasks (because each requires substantially different effort).
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