
AD-A12402 ENLISMENT P0 ECINRMODEL M MOV M N POGRM(U) ARMY
RECRUITNG COMMAND FOP MOHEIDN IL M MAUTWEN
DE0 82 USAM M-N _ N2-

UN AS 
D=Ehhmhhl-mIEI

El"G5/ N



Il 1.0
1111.6

1II.2l? llL 1.4 I1.6

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS- I963-A



i, ENLISTMENT PROJECTION MODEL

IMPROVEMENT PROGRAM

by

Dr. Marvin Trautwein

December 1982

USAREC RESEARCH NOTE 82-5

Approved for public release; distribution unlimited

FEB 1983

Research, Studies and Evaluation DivisionProgram Analysis and Evaluation Directorate

LUJ U.S. Army Recruiting Command
Fort Sheridan, Illinois 60037

es o 15*

: - mIII I7 -



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



Uhclassified
SECUIITY CLSIIAINO HSPAGE (tnDi ote.

REPOR DOCMENTTIONPAGEREAD INSTr*UCIONS
REPOT DCUMNTATON AGEBEFORE COMPLETING FORM

1. RE1PORT N12E I. GOVT ACCESSION NO. S. RECIPIENT'S CATALOG NUMBER

4. TITLE (And Subedte) S. TYPE OF REPORT G PERIOD COVERED

Enlistnent Projection Model Iirpnvetent Program Research Note

S. PERFORMING ONG. REPORT NUMBER

Numb~er 82-5
7. AuTwOR(e) S. CONTRACT OR GRANT NUMBER(a)

Marvin W. Trautwein N/A

S. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEM ENT. PROJECT. TASK

Research, studies and Evaluation Division AREA & WORK UNIT NUMBERS

PcTrgm Analysis and Evaluation Directorate
USAWRecr uiting Ccumnd

Fort Sheridan, IL 60037 _____________

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
Decemb~er 1982

Same as Block 9 1S. NUMBER OF PAGES

14. MONITORING AGENCY NAME A AOORESS(I1 different boto Controling Oflec) 1S. SECURITY CLASS.. o thind1 report)

Unclassified
ISa. OIECIASSIFI CATION?'DOWNGRADING

BCH4 ELE

IS. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (atfdme abstract entered In Block 20, it different (nom Report)

III. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue an rev.,.. side it necessary and Identify by block inmer)

2L. ABSTRACT CCWtmam mom stdo Namiren...i nd identity by block -mbe)

4The Army is trying to improve its method of assigning recruiting missions. This
research note details the latest effort in this regard. The US Army District
Recruiting Ccznwan missions for AEUT category I-lIIA male high school seniors
and high school graduates are assigned according to a log-linear regression/
forecasting model. All other mission categories are assigned according to the
best available estimate of market population. 1

DD I F 0, 78 3 Eb IO f OF t NOV 65S 16 @ LETE LU c i A s p st( A o s* e *
SECURITY CLASIFICATIWO M tSPG Wnn aaErr



DISCLAIMER

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

ABSTRACT

The Army is trying to improve its method of assigning recruiting missions.
This research note details the latest effort in this regard. The US Army
District Recruiting Command missions for AFQT category I-IIIA male high school
seniors and high school graduates are assigned according to a log-linear
regression/forecasting model. All other mission categories are assigned
according to the best available estimate of market population.
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I. BACKGROUND.

Since late 1979, Headquarters, US Army Recruiting Command (HQ, USAREC) has
assigned recruiting missions to district recruiting commands (DRC) by using
computer models. The mission distribution model used for allocating FY 81 and
FY 82 missions is described by Fagan (1981) and Morey (1982).

Starting with a DRC quarterly data base, it used linear regression and
projection to forecast seven dependent variables for the next four quarters.
The forecasts were constrained to be no greater than 30 percent above the last
production observation and no less than the average of the last production
observation and the average of all past production. The seven forecast
variables were then apportioned into 13 accession mission categories and 19
contract mission categories. The DRC percentage of the Command total in each
mission category was applied to the Command mission (assigned by the Department
of the Army) to give the desired mission breakout.

There were several problems with this procedure. HQ USAREC observed that
nearly all forecasts constrained (either high or low) so that the regression/
projection was not contributing much to mission assignment. Morey (1982)
recommended many changes, among them the use of a nonlinear multiplicative
model, a monthly data base, more detailed advertising data, limiting modeling
efforts to supply-limited mission categories, and the use of Park's regression.

II. RECENT CHANGES.

During October and November 1982, the model was subjected to many experi-
mental changes. The result of these experiments is a model that attempts to
forecast only for AFQT category I-IlA high school senior/high school graduate
male contracts. The model used is multiplicative-exponential, linear in logs,
and thus solvable by ordinary least squares. Hispanic population was added to
the set of independent variables. REACT leads (coupons from magazine
advertisements) and recruiters' aides were dropped. The dependent variable and
all independent variables that were not rates already, were divided by high
school seniors, putting the model on a "per-high-school-senior" basis. R s
(correlation coefficient) from the resulting five regional recruiting command
regressions are shown in Table 1. All appear acceptable except Southwest,
which needs morR work. Adjusted R2 is a better statistic for explaining the
variance than R4, because it compensates for the loss in dRgrees of freedom in
fitting the model. (In the extreme, one can get perfect Rcs by using a large
enough number of independent variables.)

Table 1. Regression correlation coefficients for regional recruiting commands.

Region R2  Adjusted R2

Northeast .98 .98
Southeast .84 .82
Southwest .59 .56
Midwest .78 .74
Western .86 .83
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The five region equations are evaluated with DRC projected independent
variable data to produce DRC forecasts for the next four quarters. These fore-
casts appear quite reasonable without the use of constraints.

Since the model forecasts only for AFQT category I-IIIA senior and gra-
duate males, other mission categories must be allocated by other means. To
this end, a market population data set was developed for the 56 DRC for the
different categories of contract missions. Data were found for all categories
except non-high school graduates. Past production was substituted in these
categories temporarily. For a given DRC, the ratio of AFQT category I-IIA
senior males to category I-IIIA high school graduate males was used to divide
the projected category I-IlIA graduate senior male number Into seniors and gra-
duates. Then, as in the previous model, the DRC percentage of Command was com-
puted for each mission category and used to allocate Conmand mission.

111. FUTURE IMPROVEMENTS

More detailed advertising expenditure data, disaggregated to months, have
been requested. When these become available, the model's data base will be
made monthly, to allow for anlaysis of lags. Park's regression may be
available by summer of 1983, when the Statistical Analysis System is expected
to be available for HQ USAREC UNIVAC computers. Hopefully, valid data will be
found for non-high school graduate populAtion. Southwest region needs further
analysis aimed at improving the anemic R4. As Morey strongly suggests, the
model should be validated against production data.

IV. REFERENCES.

1. Morey, Richard C., and McCann, John M., "The Army's Enlisted
Production Model: A Critique and Suggested Directions for the Future",
unpublished research report, The Fuqua School of Business, Duke University,
August, 1982.

2. Fagan, Thomas W., "USAREC Distribution Model," unpublished paper,
Department of Economics, U.S. Military Academy, October, 1981.
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RUN CHART

Historical SPSS

DataBaseProcedure

e Hi!! 
eLog-Linear 

Prcde

SPSS
Regression

Print File

Extract
Coefficients

Coefficient Projection
File Data Base

DRCC's

PopulaTio See Block Diagram

File

O ojecionsPrepare DRC/RRC

Table o Mission-
Spreading



BLOCK DIAGRAM

GSM 1-3A Available
ProjectionMaktb
by DRC/QTR DRC/Mission RZA numbers for 4

fproduction

Read GSM 1-3A
& Market files

Use MKlT file
MC 1-3A HSDG/SNR
split to divide
GSM 1-3A into

sum all Mission
Categories to
RRC & CMDJ

Compute DRC
Percents of RRC
Compute RRC
Percents of CMD
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