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FOREWORD

The Final Report for the Naval Air Technical Training Command (CNATECHTRA) Manpower
Aliocation Model and Productivity Measurement Model is submitted in performance of
Contract No. N00022-69-C-0100. The report describes model formulation, assumptions
and the data base used to demonstrate model operations. OQutputs for models are
separately bound. Operational instructions and computer program documentation are
provided in a Users Hanual.
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SUMMARY

The Ménpower Allocation HModel (MAM) and Productivity Measurement Model (PMM) for
CHATECHTFA were developed to provide Navy management with tools for improved man-
power planning, programming, and budgeting. Development of the models included an

_iavestigation of the available data and an analysis of the processes which take

place at the various CNATECHTRA facilities. After the models were formulated,

.computer pregrams were written, tested, and run using available data.

The MAM provides the quantitative means of examining manpower requirements for:

1. demphis, Tennessee: Naval Air Station (NAS), Naval Air Technical Training
Center (NATTC), Naval Air Maintenance Training Group (NAMTRAGRU).

2. Glynco, Georgia: Naval Air Station (NAS), Naval Air Technical Training
Center {NATTC).

3. Jacksonville, Florida: Naval Air Technical Training Center {NATTC).
4, Lakehurst, New Jersey: Naval Air Technical Training Center (NATTC).

5. Pensacola, Florida: Naval Air Technical Training Unit (NATTU).
for various student training rates (STR).

The MAM was developed using the technique of process analysis to examine the work
flow of the CNATECHTRA facilities. Process analysis provides the mathematical
structure for the model in terms of labor inputs, intermediate products, and final
outputs (trained students). This structure, combined with linear programming
techniques, is used to determine the optimum (least-cost) manpower requirements for
a particular student training rate. The effects, in terms of manpower and costs,
of policy constraints imposed on the number or use of particular labor skill
categories can also by analyzed.

The model incorporates the Resource Management System {RMS) Project Prime cost and
subcost center identification organization. The model is designed to use data
from RMS PRIME, OPNAV 5320, and Summary of Training QOperations Reports. Other
sources of data can also be used,

For each student training rate, the manpower requirements for each subcost center
are specified in terms of the billet identification, the labor skill category. The
labor skill cetegory is further defined in terms of labor classification: officer,
warrant officer, enlisted men, graded civilian, and ungraded or wage board
civilians, The appropriate designator for officers, the rating for enlisted men,
and the series for civilian personnel are s-ecified. Where appropriate, based on
input data, the NEC/NOBC are identified. The rank, rate, or grade is also listed
to indicate the proficiency level of the labor skill,
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The model provides the required .anhours per month, the equivalent number of peapls
in each labor skill category, and summaries for the cost center, It also deteraine:
the required units for each subcost renter functioning with the optimum manning.

In addition to this output, other data is available from the linear programming
algorithm which can be oxtremely useful to a manpower requirements analyst. This
jncludes information concerning marginal values, transfer prices, ranges and inter-
relationships of the inputs, intermediate products, and final outputs at optimality.
Because of the lack of realistic constraints (upper and lower bounds) and a range

of technologies, however, the solutions provided in demonstrating model operation

do not reflect the tota! model capaviiily.

Based on the structure, inputs and outputs of the CNATECHTRA activities, the PMM was
developed to provide conventional productivity measures, productivit, indices, and
aggregate productivity indices.

The PMM is intended to provide managers with a means of comparing an activity's per-
formance to particular standards. It may also be used to compare the performance of
similar and dissimilar activities.

The PMM uses the monthly RMS PRIME 7000-8 and 7530-9 reports as its source of data.
Types of data taken from these reports arc the work units accomplished, together

with labor hours and dollars expended. The standard productivity index may be
spetified by the user, The PMM computes a cumulative average of productivity indices
for each subcost center that may be used as the standard. Other standards, such as
engineered standards may be used. The Manpower Allocation Model (MAM) determines

the optimal manning and associated optimal work units for each subcost center
necessary to suoport a particular student * aining rate. This data may be used to
form standards for use in the PMM,

Thus, the PMM can be used independently or in conjunction with MA¥, Both models
utilize the RMS data base structure. OBy providing the actual ratio of outputs to
labor costs and manhours, the PMM can verify the predicted optimal ratio of output
to inputs generated by the MAM.

A general framework is also provided for overationélly implementing the models in
order to satisfy data requirements in the DoD Planning, Programming, and Budgeting

System (PPBS).

A users manual containing operational instructions and computer program documenta-
tion is available under separate cover.
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The objective of this study was to provide management with a means (Manpower
AMlocation Model) for determinino the optimal allocation, computation, and
justification of manpower recuirements for specific activities of CNATECHTRA.
The Productivity Measurement Model (PMM) was developed to provide management
with the capability to evaluate and compare manpower performance.

The Manpower Allncatiun Model (MAM) developed under this study is required to deter-
mine current and future optimal (least-cost) manpower requiremenis for the foliowing
activities of CNATECHTRA:

CNATECHTRA Staff

NAS Glynco (including NATTC)

HAS Memphis (including NATTC and NAMTRAGRY)
NATTC Jacksonville

NATTU Pensacola

NATTC Lakehurst

Naval Air Intelligence School (Lowry AFB)

N W B W Y —
L

This model was to estimate manpower requirements to support various trainina rates of
technical personnel., For this study, illustrative rates were assumed, but the mode!
possesses the capability to accommodate any rates,

The structure of the Manpower Allocation Model was desianed to implement the RMS

PRIME information system. The RMS accounting structure, as modeled, does not always
parallel the command structure. Process analysis requires that inputs [labor), in.
termediate products (gocds and services), and final products (trained students), be
identified by subfunctional groups. The RMS structure provides detail by subfunction-
operation (called subcost centers). Each subcost center uses skilled labor to pro-
duce an intermediate product which is consumed by other subfuncticnal operations in
the system,

This study only addressed the optimization of variable labor inputs. These are con-
sidered to be those personnel whose required number {s contingent upon the ltevel of
activities at the station., The efficient use of manpower for throuchput activities
such as security, public works, etc., is beyond the scone of this present effore,

The mode! was to be compatibie with the Productivity Measurement Mocel (PNM) for the
CNATECHTRA activities. The PMM was dr .eloped using the came data bhase ac the Niv,
The purpose of the model {c¢ to form conventiona' productivity measures and produc-
tivity indices. The objective in applyina the models ts to use the MAM in order to
product optimum manpower and output requirements and to use the PMM fn order to ver-
ify performance.
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The MAM, as developed, may be said to nave three specific attributes. The first is a
capability to rapidly predict manpower requirements for varyinoe wnrkloads of
CNATEZHTRA. The second function of the MAM is to provide for manacement an optimal
(least-cost) mix of the above requirements by function, cateaory, arade, and skil}
level, The third objective is to examine the effect of manpower policy constraints
on the manpower allocation and associated costs (sensitivity analysis}).

In summary, the objective of this study has been to provide ma~power planners and
managers with the means to rapidly and comprehensively examine alternate plans, pol-
jcies, and hypothetical courses of action,




SYSTEY OLSCRIPTION

The Manpower Allncation Model reflects the interrelationships of primary and
support activities within the CNATECHTRA command structure,

The Chief of Naval Air Technical Training (CNATECHTRA) is responsible for providing
the Navy with technically trained specialists for Novy air operations and support.
Under the command of CNATECHTRA there exist many component activities. Several

Naval Air Stations exist to support the various technical training centers. The
technical training centers’ primary function is to accomplish the overall CNATECHTRA
mission as stated above. Air Stations under CNATECHTRA direction include NAS Memphis
and KAS Glynco. Technical Training Centers include those at Memphis, Glynco, Jack-
sonville, Lakehurst and Pensacola. The Naval Air Maintenance Training Group at
Memphis is also under the direction of CNATECHTRA. These relationships are shown
schematically in Figure 1-1.

CHATECHTRA
1
[]
R
oL 2 [l § A
NAS NATTU NATTC NATTC el NAS
NEMPHIS PENSACOLA ACKSONVILL LAKERURST BLYNCD
NATTC NATY
MEMPHIS Gllngo
NANTRAGRY Tenant pctivitier at stations not
NEMPHES under the contro! of CHATECHTRA
fedwiusivriog Accounting Structure

Figure t-1. CNATECHTRA Command Structure and Accounting $tructure as Modeled
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Tne medeling effort for CNATECHTRA car bLe divided irto five majrr and separate rodel-

11Mustrated by Figure 1-1. Each model is concer*ionally the same with the ahiec-
tive to accomplish some given student training rate at minimum labre cost.  lowever,
each model is unique in the aspect of the “processes” involved at the activities tn
meat a training objective.

The mission of the HATTC at Glynco is to provide trained manpcwer in particular spe-
cialties. To accamplish this objective, the NATTC must rely unon tre hrst NAS for
certain goods and services. It can he seen frem the process analysis farmulatinn
results for the Glyncoe complex that labor input demand, for both the LAS and the
NATTC, is a function of the level of final sutput (i.e., the trainine level}. /5 the
treining level increases, demands far interrediate products at hoth HATTE and L€

will increase and, hence, the demand f~r labor at bo!i will increase. The MAM seeks
to arrive at a least--ost mix of lab~r oy skill to preduce a specified traininn level.

The mission of the WATTC and NAMTRAGRU at Memphis is to provide the Havy with trained
manpower in specific technical cateocories. Like Glynco, the Memphis ce~plex has a
unique internal relationship between host and tenant activities. Eoth the '"NATTC and
HAMTRAGRU at Memphis must rely on the host NAS for certain eoods and services. lhe
NAMTRADETS stationed at other bases receive some support from NAS Memphis and some
from the bases where they are tenanti;. The process analysis uniquely defines the
input/output production, and consumpzion flows, of intermediate and final products at
the Memphis activity.

Technical tr2ining centers at Jacksonville, Lokehurst, and Persacela produce trained
technical personnel in a variety of specialties. Each are treated as separate radel
efforts due to th2 uniquely independent trairing “processes” occurrina at each activ-
ity. One important characteristic differentiates thesc activities fror the Memphis
and Glynco complexes. Jacksonville, Lakchurst, and Pensacola rely on certain ocods
and services to be provided by host naval air statiens. These air statiors do not
fall under the CNATECHIRA structure and, hence, werc not treated in the rodelina ¢f-
fart., 1t is, therefore, assumed that thosec goods and services will be furniched in
the required amountls. The MAM will, for these three activities, provide a least-ves?
optimue lador mix to support given student traintng rates.

No labor data was available for the fiaval ir intellinence Scheool incated ot Lowry
AF3, Colorade and stace this is » throuahput function Ihisg activity was not modelled,




PLAN TF STUDY

The approach taken has involyad an aralysi= of tie techni«al percannel
training process, settina up a nroduction functinan, allewinn alterrate modes
of production fer ooods and services. and then deferminina the least-cost
mix of tabor inputs to produce a specified output of technically trained

personnel,

Improved source-data collection systems, such as RMS PRIME, have provided a reliahle
and comprehensive Navy-wide data base. This permits the application of more objec-
tive and quantitative teci.~inues in determining and allocating manpower requirements
for functions performed ashore.

As a first step of this study, it was necessary to consider a larae number of inter-
connected intermediate products fcr each type of activity (RMS PRIME subcost centers)
in the naval stations studied. A process analysis technique was employed which deals
with the interrelationships »f these subcost centers, and the identification of al-
ternative processes for operating and organizing them in the context of the averal:
program objective. N
For the training rates examined in this study, a linear relationship was ascurad he--
tween the vari ble labor inputs (manpower and untrained personnel), Intermediate pra-
ducts (those goods and services which are consumed internally within the oraaniza-
tion), and final outputs {trained personnel) for sach cost center., The complex sys-
tem of interrelated cost centers with its intricate flow of goods and services is
consequently represented by a large system of linear equations. The result of this
analysis is the selectisn of the “best" processes for securing efficient utilization
of res -urces within iiposed constraints., i

Programs were developed to describé the process analysis for the naval-air stations
and provide data in a format suitable for linear programming solution. The ehjective.
function was to minimize the total cest of the labor inputs. There were several con-
straints which could be considered. -Ng; all of these were exercised in generating

the ranpower requirements presented in this report. First, certain policy constraints
en labor may be stated {for example, 20% of labor inputs must be civilian persennel].
Second, upper or lower bounds may be put on some labor inputs (for example, a minimum
number of some categories {e.g., GM's, QM's, BM's) must be utilized; a specified max~
imum number of some categories {e.g., ET's, FT's, AC's) may also be specified). Third,
all varjables must be non-negative, since a negative Tabor or cost has no economic
meaning. Fourth, lower bounds on intermediate products may be specified to account
for consumrtion by fixed labor,
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In the overall pian of study for development of the model, process amaiysis was used
te describe the flow of irputs and outputs, as well as the consumption of intermediate
products. The RMS PRIME subcost ccnter and cost center structure was the basis for
the process analysis. MWithin this basic structure, the model had to examine all fea-
sible levels of activity solutions and then arrive at an optimal activity level, The
solution then had to be tramslated into manpower requirements.

In order to develop the model for forecasting manpower requirements, it was, there-
fore necessary to include in the study:

1} The development of ltinear functional relationships between specific
labor *echnoleogies and intermediate preducts with respect to the re-
quired pilot training rates.

2) The aggregation and synthesis of these relationships, withii the
framework of process analysis, to a manpower allocation model that
specifies the optimal mix of manpower over time to achieve specified
output levels within stated cr explicitly assumed policy and envi-
ronmental constraints.

3) Constraints on basic manpower rescurces available to CNATECHTRA.
In developing the model, RMS PRIME data has been used to provide the detailed sub-
functional organization output measurements. OPNAV 5320 provided the labor descrip-

tion by grade skill level and category. The interrelationship of subcost centers
was dutermined through consultation wilh experienced CNATECHTRA personnel.

1-7




GENERAL DESCRIFTION OF THE PRODUCTIVITY MEASUREMENT MODEL AND TS OUTPUT

At different levels of command, different types and amounts of information
are required. The PMM oroduces detailed productivity measures at the lower
levels where the detailed RMS PRIME data is gathered. [t also synthesizes
these measures to provide high level commanders with meaningful overviews.

Regular and timely reports on productivity levels and trends are needed at all levels
for effective management, planning, and allocation of the limited resources avail-
able. However, the need for, and scarcity of, meaningful productivity measures is
especially acute at the high levels of command. The detailed information which is
collected by the RMS PRIME system for each cost and subcost center is generally most
useful to the lower level commanders. From their detailed knowledge of an individual
center's situations, they can almost intuitively judge its productivity. Higher
level commanders require that large amounts of deotailed information be synthesized to
give an overal! analysis of the command. Since the timeliness of a report affects
its usefulness, the computer program system to implement the PMM is designed to fa-
cilitate the application of RMS PRIME data to the model, and to speed productivity
reporting.

The PMM for CNATECHTRA forms a variety of productivity measures tailored to the needs
of managers at each level of command. From the basic RMS data for individual sub-
cost centers, the PMM forms productivity measures which are then aggregated to suc-
cessively high levels.

For each subcost center in CNATECHTRA, the productivity measurement model forms two
conventional productivity measures: output per manhour and output per labor dollar
(see Figure 1-2). The output per dollar is then divided by the standard for the sub-
cost center to form a productivity index.

PRADUCTIVITY NEASURRS
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Figure 1-2, Sample Printout of Cost Center Aggregate Productivity Measurements
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Since each subcost center's productivity index (P1) is formed by comparing its actua)l
productivity with its own standard, the PI is normatized. Thay can then be weaninn-
fully compared both horizentally .-ug simiYar subcrit renters al diffarent saser
vertically among different subcost centers at the same base.

The productivity measures, and the data used to form them, are printed out for each
subcost center in a cust center. Then the PMM forms an aggregate productivity index
for the cost center. This aggregate productivity index is formed by dividing the
total labor cost for the cost center into a measure of the total value of the output
of that cost center. This value of output (analogous to a "transfer value” in econ-
omist's terminology) is titled Production Measure in the PMM printout. The printed
value is derived by multiplying the number of work units produced in each subcost
center times the standard cost of these work units (i.e., the inverse of the standard
output per labor dollar).

For each command, the PMM reprints the productivity indices of the subordinate cost
centers and forms an aggregate productivity index for the command by comparing the
sum of the Tlabor costs to the sum cf the production measures (see Figure 1-3). Sim-
ilarly, the PMM forms an overall productivity for CNATECHTRA (see Figure 1-4) and
also reprints the productivities of the subordinate commands.
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Figure 1-3. Sample Printout of Command Aggregate Productivity.Measurements
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Figure 1-4. Sample Printout oF Major Command Aggregate Productivity Measurements

1-9




SECTION 2

MANPOWER ALLOCATION MODEL

DESCRIPTION
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A A SOURCES

-
A variety of sources were explored and utilized in the development and veri-
fication of a valid and substantive duta base.

In the davelopment of the Manpower Allocation Model (MAM), consideraticn has been
yiven to the nature and availability of data. The nature of available data has been
important, since it has caused some model modifications. It is important to note
that the same richness is not available in all the data.

kor an operational model to be useful, the input parameters which characterize system
performance must be capable of being measured or estimated. Thus, an operational
model such as the MAM should have an empirical basis.

The basic source of data for the development of the Manpower Allocation Model was the
RMS PRIME reporting system. Other data sources utilized were: Summary of Training
Operations Report, the OPNAV 5320 Manpower Report, up-to-date civilian pay rate sched-
ules, and military labor costs. It should be noted that althouah the RMS accounting
structure provides the type of information necessary for model implementation, other
data may be incorporated in the MAM. 1In certain instances (NAMTRAGRU at Memphis),

the basic RMS structure had to be modified for model implementation due to lack of
richness in the data sources. In general, the RMS accounting structure is more de-
tailed than the mode‘ing resolution and, hence, aggregation (with some associated
difficulties) was necessitated.

The UPNAV 5320 Manpower Report was used to generate the breakdown by skill level and
labor category of labor hours expended. This was necessitated since RMS PRIME pro-
vides only total civilian and military manhours. Unfortunately, the OPNAV 5320 Man-
power Report does not coincide with the RMS structure, so a judgmental allocation of
tabor was effected. It is noted that the OPNAV 5320 Marnower Report.is arranged by
organizational function and not the RMS accounting structure. A further deficiency
in this data base is that it represents the shi1l level and labor catetory on board
at une point in time (31 December 1968) rather than the average Yahor mix within any
cost canter,

I abor inputs, both military and civilian, were costed accordine to the latest avail-
able figures, It should be noted that slithough historica) productivity information
1s used by the MAM, the selaction of the least -cost labor mix is determined on the
basis of & single up-to-date schedule of labor costs. This implies that the least-
cost mix is determined by current (or future) labor costs and not historical costs.
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Nata on the production of intermediate products for each cost center was obtained
dicectly from the RMS PRIME reporting system., This data has been aggregated since
the RIS accounting structure is on the subcost center basis. Data on the concrwp-
tion of intermediate products is estimated by applying certain distribution rutes
to those production figures, since this information is not directly available from
RMS. In estimating consumption patterns, consideration was given to both fixed and
variable labor inputs,

The Summary of Training Operations Report was used to obtain data on the production
of final products (trained personnel). This report, which is published each month,
contained the number of students trained (by course) except for the NAMTRAGRU (total
of all 23 NAMTRADETS) for which only the total number of students trained was avail-
able. This latter shortening in the data base necessitated certain basic model
modifications.

Adjustments in the RMS PRIME data were made in cases of a sfaonificant scaling differ-
ence from month to month, and work units on the same scale as the alternate technol-
ogy were used.

SUBCOST
CENTER MONTH REPORTED ADJUSTED
an 2 ¢ 3383
1 0 A
AA4O 4 123468 23465
1 1532 21532
————
9921 1 K] 9937

Figure 2-1, Sample Adjustments to RMS PRIME Data

The model can be used to measure the impact of such wide fluctuatfons in productiv-
fty. However, in development of the model, data analysis minimized the occurrences.
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CHTMAND/ACCOURTING STRUCTURE COMPARTSON

The Manpower Allocation Model is based on an accountino structure derived
from a definitive base of RMS PRIME data.

The structure included in the RMS PPIML data is the basic accountine structure for
determining manpower requirements ir support of a given student training rate for
CNATECHTRA activities. The RMS PRIME data is organized by cost and subcost center
(1.e., personnel at a particular air station are grouped into cost and subcost cen-
ters as a function of the produnts and services of the personnel). Personnei pro-
viding a particular product or service related to the student training process are
assigned the same subcost center. These products and services then become the inter-
mediate products associated with the subcost centers. These subcost centers are then
considered as the entities, within an activity, for which manpower requirencnts must
be obtained. This accounting structure is illustrated in Figure 2-2.

[nava 21r station )

| ) 1

COST CENTER A COST CENTER B COST CEMIER M |o
[ 1 ’
-‘----‘--Q‘

SUBCOST CENTER Al SUBFOST TENTER AK {SUBCOST CENTER N3 F 9

-‘-——------- P-‘

L----“—-----

B--—------

Figure 2-2. - Example of Acﬁounting Structure

The accounting structure n the k4. PRIME Jdate does not consisiently paralle! the
command structure of an air station. The command structure is, of necessity, con.
cerned with a rigid chain of command. A typical command structure ts {1lustrated in
Figure 2-3, In the command structure, the atr station personnel are assigned to de-
partments where each department has 3 specific objective, and the orderly flow of
goods and services from one department to another is the responsibiliity of the Com-
mand and Executive Offices. As ‘ndicated in Fiaure 2.3, departments may be droken
into divisions, which agatn may i.e hroken fnto branches, with a chain of command
always tlowing from top to bottam in the figure. Each department contains, as part
of the command structure, a department head or Officer in Command.




In the RMS PRIME data, each department of the command structure is designated as a

<% center. However, the subcost center accounting structure does not distinouvish,
in a "chain of commanc™ sense, between divisions and branches of a department. If 2
division contains no branches, the division may be desionated as a subcost center.

1f a division s broken into branches, the branches are designated as subcost centers,
iowever, it is possible, in the RMS PRIME data, for more than one branch of a divi-
sion to be grouped into one svbcost center, It is also possible for a branch or a2
division to be broken up into more than one subcost center.

An accounting structure, as modeled, facilitates a more accurate rendering of work
vnits, specific tasks, and skill lTevel requirements. It permits a cost accountable
interrelationship of activities and functions not always spparent or discernsgble in
a command structure. More importantly, it permits the spplication of objective and
quantitative techniques in manpower optimization, yet remains sensitive to policy
constraints {mposed by manpower planners and managers.

COMMAND AND
EXECUTIVE OFFICES
‘ DMINISTRATION] MEDICAL
I DEPARTNENT PARTRENT OEPARTHENT
SPECTAL
oIVISION Bty rfgﬁ',’;',‘gﬁ SERVICES | =Dispensany o DENTAL
DIVISION
eoUIPNENT | I prarmACY PPOINT-
'@E ‘llsggzgf, SRANCH 'L-—J '&m__
S ———
Q

Figure 2-3
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STUDENT FLOW

The Naval Air Technical Training Centers and the Naval Air MHaintenace
Training Group produce unique technically trained manpower for the Havy.

For all of the activities of CNATECHTRA, planned inputs of students into each type

of course are time phased to provide a continuous output of technically trained man-
power to meet Navy-wide needs. However, the NAMIRAGRU at Memphis, in addition to
providing on-base instruction, conducts training programs at various operatiornal
maintenance centers and air stations throughout the Navy shore establishment. The
mission of the NAMTRAGRU is to provide maintenance instruction on new types of equip-
ment being introduced for Navy-wide use.

Anticipated student attrition rates for each course are compensated for, and reflect-
ed in, the levels of planned inputs to achieve the desired output levels. CNATECMTRA
students take only one course of instruction at any one time. Only in rare cases
(Atrcraft Fundanentals Course, for example) is there internal student fiow wiohin

the system. Most students enter a course, complete it, and then leave "he systew
entirely.

The NATTC at Jacksonville offers coucses in & specialties with course length rurning
between 4 and 26 weeks. The NATIC at Lakehurst operates & specific types of schools
Course duration runs from 7 to 25 weeks. The NATTU at Pencacola offers ‘nitruction
in 5 areas. Course duration ruat from 2.8 to 23 weeks.

NATTC JACKSOMVILLE

NATTC LAKEHURST NATTU PENSACOLA

Duration Courso Duration
Name {Meeks Nene (Veeks )
AG (A) 17.9 P {A) 15.4
Ag (8) 5.8 PH (8) 3.4
PR {A) L N norIC (C) 1.6 Y 234
R (8) 12.8 PHER (C) ALY 26.0
A (M ‘ :
Sch. s 8.0° | PuRECON (0) A08 2.4
AB (C+0) : ‘
Schools 7.0 . W01C 8.0
. Average NARNEC 8.0
L- AOND 4.0

Figure 2-4  CNATECHYRA Courses and Thair Duration
at Pensacola, Jacksoaville, ..d Lakehurst
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The NATYC at Memphis offers 31 unique types of training with course duration running
becween 2 and 35 weeks,

The NATTC at Glynco offers 21 types of courses running from 1.4 weeks to 18 weeks in
length.

NATTC MUMPHIS NATTC GLYNCO

: Course Duration Course Duration ;
H Name (Weeks) Name (Weeks)
W -]

AFUN (F) 2.0 cIc (0) 12.8 .

AMFU (A) 4.0 NTDS 12.7 '

AUCC (A) 4.0 AEW 7.0 !

ADR (A) 7.7 AELN 7.6

ADJ (A) 6.9 R10 9.8

ADR (8) 13.5 ATDS 17.2 :

ADY (8) 12.4 BJN 4.0 X

AD (A) 10.9 , AlC 6.6 !

BASHEL (C) 6.0 i ASAC 41 i

AME (A) 6.7 , AC (A) 12.0 '

ANS (A) 8.6 = AC (8) 9.3 i

AMM (A) 1.8 ATC (0) 3.8 i
! ANE (8) 10.5 ; GCA (0) 5.5 i
| ANS (8) 13.9 \ CATCC0 5.6 :
" ANG (8B) 12.6 % CPN-4 17.4 3
3 Ak (K) 9.6 : FPN36 4.0

Al (A) 1.6 GCA ENG. 6.0

MARAX (C) 9.6 i GCA/RATIC 3.6 5

NARAOC (C) 6.0 i SPNE/12 1.4 Z

DAC (C) 6.8 $PNI0 15.0 '

AFY (A) 16.0 E NATCY 18.0

AQ (A) 1.0 A i

AT {A) 8.8 |

AV (A) 15.9 ‘

Av (8) 3¢

Avl (8) n.e HARYRAGRU NERPMILS

10 (A) 1.8

10 (8) 3.4 Duration

AVO (0) 40.0 (Weers)

RAINT (0) 16.0

MAC {0) 6.0 VARIED VARITED l

Figure 2-5. CNATECHRA Courses and Thelr Duration

2t Nesphis and Slynco.

!




DISTRIBUTION QF INTERMEDIATE PRODUCTS

Intermediate products are distributed to various cost centers on a basis of
the interrelationships of the cost centers and associated rules of product
consumption,

Intermediate products data w2s obtained from RMS PRIME. This data base contains only
information on the production of intermediate products and nothing about consumption
patterns of goods and servicus. The interrelationship hetween cost centers was sub-
sequently established through detailed investigation, and a pracess analysis was de-
veloped for each work unit. The only cost centers modeled were those for which work
units data was available from RMS, and those for which labor assignments could be
made or the basis of OQPNAV 5320.

The identification and distribution of intermediate products is the key part of the
modeling effort. The end result is a representation of the complex interrelations
between all the cost centers. For example, the "output" of the General Mess (food
service) is the intermediate product "number of meals served", and is distributed to
all other cost centers at the station in proportion to the military personnel assign-
ed to these other cost centers. On the other hand, the "output" of the Airframes
subcost center in the Aircraft Maintenance Department is t'e intermediate product
"number of airframes work orders completed”, and is cistributed to all Cost Centers
in proportion to the number of officers holding flight status.

The distribution of every intermediate product was considered for each subcost center,
The result of this werk is presented in a foilowing Section. Each subcost center is
identified by name and RMS PRIME code with work units (output) also being given. The
nature of the intermediate product was considered in the determination of distribu-
tion ru'es. Thosc cost centers whose outputs were determined not to vary with student
training rates were not included in the process analysis. These cost centers are re-
ferred to as throughput cost centers,

It is clear that throughput cost centers consume goods and services, It was assumed
that a negiigible amount of intermediate products were consumed by throughputs and,
hence, the percentage used for distribution were computed exclusive of throughput
labor. Although this assumption is thought to be valid, the consumption of appre-
ciable amounts of an intermediate product bv throughputs can be modeled by the inclu-
sion of a lower bound on the right hand side af the linear programming formulated
pr~duction and consumption. This is, in effect, a statement t*at at least some
number of products must be produced for the thkroughput cost centers,
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ANALYSTS RESULTS

A process analysis approach was used to model alternate modes of production,
It simultaneously considers a large number of interconnected partial produc-
tion functions for each activity of CNATECHTRA.

T

Process analysis has the capability of considering alternate modes of production.

In a complex organization such as CNATECHTRA, this approach considers a large number
of interconnected, partial-production functions to determine a least-cost labor mix.
Certain specific tasks are inherent in the development of a process analysis model:

1. Development of an exhaustive list of processes employed.
2. Identification of inputs and outputs for each process.

3. Determination of relationships (linear) between inputs and outputs.

The result of such analysis are discussed in the following sections. This process
analysis provides a comprehensive look at the structure of each of the five CNATECHTRA
activities modeled.

The form and operation of the models are identical. The principal difference arises
in the need to specify precisely the different "processes" and their unique inter-
relationships at each of the activities modeled. This is the essence of the process
analysis approach. That is, the methodology is general, but the specification and
interrelationship of inputs, intermediate products, and final outputs for each sta-
tion is unique to that station.

Details of the analysis are to be found in Section 6, Process Analysis, where results
are presented for each of the models developed.




IDENTIFICATION OF INPUTS

Inputs to the bases modeled are of two general types: untrained personnel
to be "processed", and labor inputs {military and civilian) of various skill
levels and categories,.

oY T T

Labor inputs are classified as variable labor inputs or as "throughputs". A "through-
put" is labor input to a cost center whose manning requirement remains at a constant
level for the training rates under consideration,

Some examples of throughput areas are:

CNATECHTRA Staff at Memphis

. Naval administration unit at Lowry AFB

Supply officers direct staff at all activities
Security at all activities

. Public Works at a’! activities,

e -
. e .

The MAM is designed to only address the problem of optimizing the required variable
labor inputs. For purposes of providing a complete manning document for each ac-
tivity, however, throughputs are printed out along with the optimized variable labor
inputs. The specific identifications of variable labor inputs (subscripted x's) are
contained in the models and in Section 5 of this document. The primary inputs (un-
trained personnel) are not “free goods," but are costed like all other labor. At-
trition is accounted for by implementing policy attrition rates in the model.

The variable labor inputs by skill level and pay grade could rot be obtained direct-
1y from RMS data, so the OPNAV 5320 Manpower Report was used. Since the billet
groupings of this document did not coincide with the RMS organizational structure,
laber inputs had to be "hand allocated" to cost units. This means that the variable
labor inputs were distributed to the various cost centers in fixed proportions based
on the Manpower Listings provided. These 1istings were for one point in time only
{December 31, 1968) and does not represent the average labor mix within any cost
center, Labor was costed according to the latest available figures - DOD Instruc-
tion 7220.25 "Standard Rates for Costing Military Personnel Services", 1 August 1968,
and for civilians the most up to date pay schedule available was used. Since the pub-
lication of the OPNAV 5320 Report the job identification code for some hourly workers
(those with the Navy's job identification code EX WS - 95's etc.) has been changed

to conform with the federal employees job identification code. These workers were
only a2 very small portion of the variable labor inputs, however.
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STUDENT TRAINING RATE CONVERSION FACTORS

Conversion factors fix the final product output ratio from various courses
accounting for the mix of student types required and the total output require-
ments.

For all of CNATECHTRA activities, planned inputs of students into each type of course
are time phased to provide a continuous ocutput of technically trained manpower to
meet Navy-wide needs. Student expected attrition rates for each course are compen-
sated for and reflected in the levels of planned inputs to achieve the desired output
levels. Students take only one course of instruction at any one time. Only in rare
cases (Aircraft Fundamentals Course, for example) is there internal student flow in
the system. Most students enter a course, complete it, and then leave the system
entirely.

The models assume that students are trained at a constant rate throuchout the time
period of interest. The model could be made dynamic in this sense by the application
of seasonal or cyclic variation analyses to account for "peaks and valleys" in train-
ing rates and resultant fluctuations in manpower requirements. In addition, the dis-
crete, or "block", nature of the training syllabus could be accommodated in the model
by "segmenting" the time period and simultaneously applyina different training rates
for different segments of the training process.

The range of final product output (FPOR) (i.e., trained students) may be specified
for CNATECHTRA courses. The conversion factors shown in Figure 2-6 relate to the
total student training process at NATTC Lakehurst. O0N:her system-to-system elements
are possible and are explained in the users manual.

COURSE TITLE NUMBER CONVEgng:TE2CTOR
AG(A) 0410 0.0N
AG(B) 0420 0.020
PR(A) 0510 0.167
PR(B) 0520 0.042
AB(A) 0610 0.2
AB(C+0) 0700 0.469

Figure 2-6. NATTC Lakehurst Conversion Factors




DISTRIBUTION RULES AND PRODUCTS

Tenant activities and throughputs were identified and incorporated into the
CNATECHTRA models with special relationships and constraints, The nature of
the intermediate product was considered in the determination of distribution
rules.

Tenant activities are defined as activities receiving support from a naval air sta-
tion, and throughputs are defined as activities of an air station that do not con-
tribute to the student training process. However, both consume intermediate products
of cost centers that are related to the student training process. Manpower require-
ments for tenant activities and throughputs, and their consumption of intermediate
products, are independent of the student training rate, however. The significant dif-
ference between tenant activities and throughputs is that throughputs are air station
activities that are ordinarily part of the air station structure, while tenant activ-
ities are not. An example of a tenant activity is the Naval Weather Service Environ-
mental Detachment located at NAS Memphis, and an example of a throughput activity is
Cost Center 6B (Security).

Once the tenant activities and throughputs were identified, they were not included in
the model as individual activities. However, their consumption of intermediate pro-
ducts was included in the model! as explained below.

The linear program formulation of the Manpower Allocation Model is briefly described
in Section 1 of this report. This includes linear relationships and constraints
which represent the distribution and consumption of intermediate products among the
various cost centers. It is through the use of these constraints that the influence
of the tenant activities and throughpuyts is included in the model.

When the number and type of personnel at the tenant activities and throughputs were
determined, the distribution functions for the consumption of intermediate products
ware used in order to determine the consumption of intermediate products for each
activity, Assuming that these activities did not contribute to, or influence, the
student training rate, the amount of intermediate products consumed for these activi-
ties was then entered into the mode) as a lower bound for the output and the con-
sumption of the intermediate products for the appropriate cost centers. In this way,
each cost center included fn the model is required to produce an initial amount of
output which is equivalent to the total amount of the output consumed by all of the
tenant activities and thrgughputs., It is at the same time required to produce a
minimum amount of output which is the total amount of output consumed by all of the
tenant activities and throughputs plus the total amount of cutput consumec by all
other cost canters.
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For example, consider in particular the mess hall facilities at NAS Memphis, Sub-
cost Center 8911, The work unit, or intermediate product, for this subcost center is
the number of meals served. If it can be determined (for the time period under con-
sideration in the model) that the tenant activities and throughputs consume, say,
4,000 meals, then the output of Subcost Center 9911 must be greater than, or equal
to, the number (f meals required by all cost centers included in the model, pius the
4,000 meals consumed by the tenant activities and throughputs.
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PROBLEM AREAS AND ASSUMPTIONS

The problems encountered in the development of the CNATECHTRA models in-
volved the nature ard availability of data prepared as input to the model.

Lack of completeness in the data (workunits), and the fitting of other data into the
RMS/PRIME cost/subcost center structure, caused several problem areas to develop
with respect to the modelling of the flow of intermediate products. For example,

in the Public Works sections at NAS Memphis and NAS Glynco, labor was assigned to
general RMS/PRIME account numbers, (i.e. no attempt was made to break the labor down
into the fine structure that exists in RMS/PRIME). Even through Public Works is, in
general, a throughput, the above illustrates a common problem, The form of the
available data has necessitated several model changes. For example, the Summary of
Training Operations Report, which is published every month, contained the number of
students trained by course except for the NAMTRAGRU (total of all 23 namtradets) for
which only the total number of students trained was available. The model was modi-
fied in this, and other cases, as documented below. -

a. NATTC Memphis
1. At NATTC Memphis on the final products report (Summary of Tra.ning Gperations).
the AV(A) course should read AFU(A). The course name was changed.

2. The AX(A) course was discontinued in July 1968 and, therefore, is not rele-
vant to the data period.

3. Courses INS(C), SAM(C), and PIN(C) were not included as final products. No
breakout of labor in the OPNAV 5320 report could be found to correlate to
these courses, It must, therefore, be assumed that these courses "share"
instructors with other courses, with the precise definition not being made
clear in any available data. They are not treated as final products.

4, A)l other final products are accounted for.

b. NAMTRAGRU Memphis

1. Dummy cost center 5000 was created since final products (students graduated)
are reported at the NAMTRAGRU level rather than at NAMTRADET leve!.

2. A student on-board figure fs derived from the RMS data (man months of in-
struction) and assigned to cost center 5000 for purposes of intermediate
product distribution.




NATTC Glynco

A11 courses are accounted for except SPN35(C) and MATCUX(C) for which no corre-
sponding labor in OPNAV 5320 could be found., Again, "shared labor" is assumed
for both of these courses. They are not treated as final products but the cap-
ability should exist, implicit in manning, that these can be produced as a by-
product of the system.

NATTC Lakehurst

1. ABE(A), ABF(A), ABH(A) are aggregated together under AB{(A) schools classifi-
cation due to lack of detail in the OPNAV 5320 labor listing.

2. For the same reason, the RADSET(C), ASWEP(C), SATSC, SF&R(C), OLS(C), METS(C),
CUA(C&0), CUS(C&0), AUFUEL(C&0), CATD(C), CATL(C), MEM(C), 0OV-10(C) ALRE REF
{(C), ADO1(0) are all under the classification of AB(C&0) schools.

3. Final products and on-board data for these types of situations were obtained

by month by summing final products and on-board counts for all respective
courses under each general school classification,

NATTC Jacksonville

Arwind 1

1. To obtain final products and on-board figures for AEl and AEV(B), the total
figure by month was divided by 2 and allocating equal amounts to each course.
This was done because only aggregate figures appear on the Summary of Training
Operations Report. Due to the similarities and duration of the courses, this
is a fair approximation,

2. The same NDI(C) course is the same and identified in our model as the
RADIOG(C) course.

NATTIC Pensacola

1. PH(B) and PHQVALCON(B) are combined due to lack of detail in OPNAV 5320
repart.

2. PHES{C) course was not included in the fina) products output. No evidence
of labor to allocate to this course could be found in the OPNAV 5320 report.
A similar reasoning was applied here as for NATTC Jacksonville,

3. PHRECON(O) course is the same as the PHER course identification,




APPLICABLE CONSTRAINTS

Certain constraints may be incorporated into the process analysis models to
reflect management policy, variable Tabor fnputs, and specified bounds on
output.

The process analysis models have been designed to accommodate upper and lTower bounds

on each variable labor input, policy ronstraints relating to combinations of variable
labor inputs (i.e., orly 20 per cent of labor in a cost center may be civilian), and

lower bounds on the outputs (number of students trained).

for the application at hand, the only constraint equation used was the lower bourds
on outputs. At the time of this application, there were no known bounds on the var-
iable Yabor inputs specified by CNATECHTRA or the Chief of Naval Personnel.

As the manpower allocation problem is studied more closely in the future, constraints
{upper and lower bounds) on each variable labor input may be specified. The model
has the capadility of accepting such constraints, provided a technology exists which
will provide a feasible solution within these constraint statements at the studeat
training rates specified.

fnre constraint which could be exercised in sensitivity analysis would be to compare
the support of the NATTC versus the support for the NAMTRAGRU provided by the NAS.
The mode’ 10put data is configured for evaluating the NAS support to both the NATTC
and NANTRAGRU. By using the constraints on the final products to hold one training
function constant, the impact on the NAS (caused by fluctuating training rates by the
other training function) can be measured.
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STRUCTURE OF MANPOWER ALLOCATION MODEL (MAM)

MAM is structured to minimize tota! manpower cost to attain a specified
output level. An understanding of the mathematical and logical structure
of the MAM wiil assist the user in operating and modifying the model.

The MAM is structured so that by varying the level of desired output of trained
students, and stating pertinent constraints, it is possible to compute the least cost
mix of manpower inputs required.

Before further describing the mathematical form of the model, certain notations are
defined:

Xy - ith labor input classified by skill category and level in units of manpower
per month

z; - ith final output item classified by level of student training achieved in
units of number of students per month

- ith intermediate product classified by the producing cost center and the
consuming cost center in work units per month

c; - cost of the ith labor input (x‘) in dollars per manhour

- a8 column vector of activity levels; each cost center is run at some

activity level in each technology period

} 4
X « coluymn vector of labor inputs; i.e., s‘
x!‘I
Capital letters are used to represent vectors of quantities {for example,
the x,'s and 2,'s)
A - technologica! matrix whose entries {technological coefficients) are
related to partial productivities and reflect the operation doctrine/
organization of a cost center,

NOTE: The terms “Pilot Training Rate (PTR)" and “Pilot Trataing Flow (PYF)"
appear throughout this document and may be used interchangeadly with
"Student Training Rate (STR)™ or "Student Training Flow (STF}",

?rocess analysis s used to descride the flow of fnputls and outputs to and from the
various cost centers. The rules dy which these products have deen distridbuted for
NAS and NATTC Glyaco, NATTC Lakehurst, NATTU Pensacola, NRATTC Jacksonville, and KAS,
MATTC, and NAMTRAGRU Memphis are descrided in the discussion of process analysis.
With the structure provided by pracess andlysis, the manpower allocation sodel (3
designed to sinfmtze the totél cost of the variadle lador inputs (Ic,x‘) subject to
" certain constraints. These constraints are as follows:

2-17




B

Outputs ¥ specified level
Policy constraints on labor utilization
Upper and lower bounds on variable Yabor inputc

, oW -

Hon-negativity constraints on variables

In more mathematical terms, the model becomes:

Minimize: cTx (1)
Subject to: 7Y Ky» (2)
z
AW = ]y (3)
X
Ky £ X £ Ky (&)
and N, X,Y,22%0 (5)
where:

C and X are column vectors (CT is th; transpose of C)

A is an N x m technologital matrix

Ky is a column vector of required outputs

Kz and Ka are lower and upper limits on labor inputs

M is an m x 1 column vector of activity levels of subcost centers
1 s a column vector of n, outputs

Y is a column vector representing n_ intermediate products

X is & column vector of L variable labor inputs

Note that N = n, * ny + n,. Here, m is the number of distinct technologies or means
of operating and organizing subcost centers.

The model formulation dy equations (1) through {5) contain both X and W as uynknowns.

The mode! solution is obtatned by a linear progrem and is expressed in terms of acti-
vity levels of the various cost centers as follows: :

alt H
[ L I I 16
J(3) .

where A“,l LI 48 A(z’l .« {, gnd A{3)U * X. 1% licear progras prodlem decomes: Find
values for the elements of W which minieize:

a3y n

subject to the following comstraints:




STRUCTURE OF MANPOWER ALLOCATION MODEL (Cont'd)

Al s K, (8)

al2hy x g, (9)

ky ¢ A3y €y, (10)

and W2, ()

Equations (7) through {11) express the linear prograsming praoblem for the vector W of
unknown activity levels. The values of tie elements of the optimal activity-level
vector, ﬁ. ar2 determined by using the well-known simplex method of linear program-
ming. The optimal manning requiremerts (except for throuchputs or fixed labor inputs)
are then calculated by:

I
§= al30G, (12)
A . .
where X is the vector of labor inputs at ontimal manning.

The mathematical structure of the model is based on linear relationships between the
cost/subcost centers and determining optimal activity level vectors subject to quan-
tified constraints.

The simplex method is based ra the fact that, if there are m constraints (or rows) in
the constraint matrix, and these are linearly independent, then there is a set of m :E
columns (variables or vectors) which are alsg linearly independent. Hence, any Right
Hand Side (RHS) can be expressed in terms of thesz = columns (called a basis). The
simplex method uses these basic solutions, stepiing from one to another (by exchanging
one column in the basis with one column nnt in the basis on each step or iteration)
until & solution (called 2 basic fersible solution] is obtained that satisfies all of
the coastraints and the requirement that all the celwwn values be non-negative.

After ¢ basic fessible solution is found, the simpicx method steps elong, examining @
series of basfc fedsible solutions to find one that satisfies the requiriment that
the value of the functionsl (or objective) row be & maximum or minimye (t e oplimal
solutton). For the MAM, the objective funclion is in mathematical torms: Ninimize
CTA(J)E. kot all LP problems have an optimal spolution. If there is ne solution in
non-negative vartables, or none tha® iecds the variables withi: their spec.fisd
bounds, the ' prodlem is satd tr ke infeasidle. If a feasidble solutian is found,
but the constraint rows do not confine the value of the functtoral row to finite
values, the LP prodlem is yaid to be unbounded.
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MODEL OUTFUT REPORT

The Manpower Allocation Model (MAM) output gives a detailed report of man-
power requirements for each subcost center for specified student training
rates (STR's).

The output of the MAM is a computer listing of manpower requirements for specified
STR's. The output, which contains manpower requirements to support a given STR is
organized for each CNATECHTRA command as shown in Fiqure 2-7.

For each STR, the first page contains the indication of the STR (or Final Preduct
Qutput Rate (FPOR)) being examined. The FPOR for the system and the elements are
listed as shown in Figure 2.7,
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Figure 2-7. Sample Printout of FPOR Header

The MAM printout prescribes manpower requirements for overall CNATECHTRA student
training rates for NATTC Glynco, NATTC Lakehurst, NATTU Pensacola, NATTC Jacksonville
and NATTC, and NAMTRAGRU Memphis. Other STR's may be defined to make the MAM output
refevant to other areas by use of the BUPER program. A sample printout for NAS
Glynco is given in Figure 2-8,

The subsequent pages or output contain manpower requirements for each subcost center A
aggregated at cost center,
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Figure 2-8. Sample Printout of Manpower Requirements
Summary for a Given Cost Center

Cost Center - Provides the RMS PRIME cost center number and description (e.g., Cost
Center A, Command Offices; Cost Center B, Comptroller, etc.). The report is
organized by RMS cost center within each CNATECHTRA annual STR.

System Annual FPOR - Lists the annual number of students who should complete
training at an activity.

Activity - Provides the name and accounting number of the activity for which
manpower requirements are prescribed (e.g., NAS Glynco (60103)).

Optimum Work Units - Provides the standard ("should be") level of output for all
subcost centers that produce intermediate products consumed by other cost centers,
Subcost centers whose output is consumed within the cost center (e.g., administra-
tion) do not appear in this list because they do not enter into the process analysis.
These standard output values may be used to check actual performance (i.e., output

at an operating STR) in much the same way that a standard cost system is employed

for management control purposes, These work units also provide the primary link

in the integration between the PMM and MAM, .

Manpower Requirements Summary - Indicates the requirements for each cost center by
officers and enlisted men with subtotals, graded and ungraded civilians with sub-
totals, and a grand total of the number of persons needed at the cost center,
Manpower rr,uirements for a cost center or an activity may, therefore, be compared
at increasing STR's or across activities for similar cost centers at the same STR.

Billet Identification - An input variable which provides the subcost center identi-
fication and title for each billet position (e.g., assistant legal officer, public
affairs officer, clerk typist). Secondary NEC/NOBC are used if the billet
jdentification was not provided,




Labor Skill Category - Provides, under the “service" column, the general labor
classification ("0" for officer, "WO" for warrant officer, "E" for enlisted men,
"GS" for graded civilians and "WG", etc., for ungraded or wage board civilians).
The column labeled "Series" indicates the appropriate designater for officers, the
rating for enlisted men, and the series for civilian personnel. Where appropriate,
based on input data, the primary NEC/NCBC also appears to further identify the
particular labor skill category for billet assignment purposes. The rank, rate,

or grade is also listed to indicate the proficiency level of the labor skill,

Monthly Manhours and Manpower - Provides the total manhours per month and the
equivalent number of people in each labor skill category required in the cost
center. The "Hours Required" column shows the required productive manhours per
month for the skill category and level to support the indicated system STR. The
"Leave, Non-Available" column shows the non-productive manhours allowed each month
for the skill category and level. There are minimum allowances for each labor
type, but the numbers that appear may be greater than the minimum, However, the
rounding procedures minimize the amount of this type of time for each series. The
"Gross Hours" column shows the sum of "Hours Required" and “Non-Available" columns
and represents the leave equivalent/total number of hours required each month. The
"Total Manpower" column shows, separately, the total number of civilians and
military required by skill category and level.

The last page of the requirements for the STR contains a summary by officer,
enlisted and civilian, graded and ungraded. A sample of this printout is shown
in Figure 2-9.
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Figure 2-9. Sample Printost of Total Manpower
Requirements Summary for a Given FPOR
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ADDITIONAL MODEL OUTPUT

In addition to the principal output of the MAM, a listina by cost center of
the least-cost manpower requirements necessary to support a specific output
training rate, additional output is available to the manpower requirements

analyst.

In addition to the manpower requirements, other information of a more analytic nature
is available from the linear programming techniques. This information provides in-
sight into the model structure of labor utilization and constraints and consists par-
tially of the following:

1) values of dual variables;

2) wvalues of slack variables;

3) ranges of student training rates for which labor is linear; and
4) labor cost changes which necessitate process substitution,

The values of the dual variables (also referred to as internal opportunity costs or
shadow prices) are available from the linear programming computer output. These
variables are numbers which represent the effect (value) of the constraints (right
hand sides) on the objective function (least-cost labor mix cost) at the optimum.
Mathematically, they are the rates of change of the objective function with respect
to the right hand sides of the constraint relations evaluated at optimality. There
is 2 unique dual variable corresponding to each of the constraint relations.

These dual variables have a further important economic interpretation, namely: Those
products for whom the corresponding dual variables are equal to zero are free goods,
in that some small additional amount of them may be used without increasina the cost
of running the base. Otherwise, they represent the unit cost as represented by in-
creasing the total base operating cost of requiring a small additional amount of some
product. For example, if there is excess suppiy over demand for a product, this ex-
cess is a free good in that it doesn't involve any additional cost to use it. On the
other hand, for a product (either intermediate or final) for which supply just equals
demand, 1t will fequire operating some cost centers at higher activity levels to make
more of this product available. Hence, there is a cost associated with the constraint
on the goods. The general principle is that there are positive internal opportunity
costs for those products for which the constraints (greater than or equal to) are
binding. This is referred to as complementary slackness in mathematical programming,

Assocfated with each product (final or intermediate) is a slack variable. Corres-
ponding to each product is an equation or inequality. The value of this variable re-
presents the excess of production over consumption, and this quantity 1s non-negative,
Thus, the value of the slack variable represents the amount of "fat" in the system.
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It will be positive for free goods ard, as discussed above, is intimately connected
with the dual variables. Mathematically, a constraint is bindino when the associated

slack variable is zero,

Items (3) and (4) above are obtained by what is referred to as parametric linear
programming. This is not currently part of the linear programmino output. To obtain
such information, the proper computer commands must be added to the MPS part of the
data processing system. This is not envisioned as a major computer programming task,

By use of parametric linear programming (2 standard part of the Mathematical Progranm-
ming System (MPS) of the IBM 360/67 computer), it is possible to determine the ranges
of student training rates where labor demands are linear. This may be analyzed for
both individual cost centers or an entire facility. This technique may also be used
to investigate the impact of labor cost chances on optimal manning requirements. The
obyious impact is that if individual costs go up, so will the total cost of runnino a
base. However, it is possible that costs can change in such a way that the manner in
which & cost center is organized/operated will have to be changed,
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SECTION 3

PRODUCTIVITY MEASUREMENT MODEL

DESCRIPTION
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DATA SOURCES AND FLOYW

The Productivity Measurement Model uses monthly RMS PRIME data to form a
variety of measures which are aggregated to successively hiagher levels.

The RMS PRIME data, used as inputs for the Productivity Measurement Model (PMM), is shown

in Figure 3-1. For each subcost center and time period covered, the inputs are:

1) number of work units performed or accomplished:
2) number of productive military and civilian labor hours expended;
3) amount of military and civilian labor dollars expended.

This data is directly available from the RMS PRIME 7000-3 reports. The military and
civilian labor hours and labor dollars are summed in the program to provide the mode)
with total labor hours and total labor dollars for each subcost center by time period.

Conventional productivity measures which are the unweiohted ratio of output (in work
units) divided by input (in dollars or manhours) are computed directly from the RMS
PRIME data. Since these conventional productivity measures have no normalizine cri-
terion, they generally cannot be meaningfully compared either horizontally, among
subcost centers performing similar functions, or vertically, amono subcost centers
performing dissimilar functions.

The PMM forms a standard productivity measure (SPHS) by dividing the cumylative total
work units produced in the subcost center by cumulative total labor costs (Fiqure 3-1).
This standard (the cumulative average oroductivity measure in dollars) is automatical-
1y updated by the program.

The use of the cumulative average of past productivity messurements as a standard
{historical) has the advantage that it smooths out fluctuations in the monthly data.
An alternate method of computing a historical standard is to determine a moving aver-
age. Sttll another type of standard is the engineered standard. Data for this type
of standard is not available in RMS FRIME reports, but can be obtained from work
sampling data, 3N data, or other technical sourrss,

The productivity model forms a productivity index (PI)} for each subcost center Dy
dividing the conventional productivity measure (CPHS) by the standard (SPns),
(Fiqure 3-1). The standard is, thus, a general normalizing criterion. Al) subcost
centers can be compared on the basis of how well they produced in relation to their
own standard. The productivity index {s then uscd to calculate the production mea-
sure (PM) of the output of the subcost center (Fiaure 3-1). This is ‘ormed by mul-
tiplying the labor productivity index by the labor costs, and is a measure of the

3-2




value of the output.

By summing the PM's of the subcost centers, the model forms a measure of the total
output value of the total productivity measure (TPM) of the cost centerr. When this
is divided by the total Tabor costs (TLC), the result is an agqrecate productivity
index for the whole cost center, which is an averaae of the productivity indices of
the subcost centers weighted by their labor costs. By summing the total production
measures and labor costs to the station or major command level, similar productivity
indices for the entire station or major command are formed (Figure 3-1).
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LIMITATIONS AND ASSUMPTIONS

Productivity measurements cannot be arbitrarily a; iied. The nature of the
data, or of the work done, may significantly chanae the meaning of the
measurements.

Productivity in the most general sense is the relation of outputs to inputs, produc-
tion to costs, or simply "what was done” to "what 1t took to do it". The validity of
a productivity measure, then, deoends on the accuracy cf the measurement of outputs
and inputs. Since the PMM assumes that RMS PRIME data accurately and meaninafully
measures inputs and outputs, the user should be aware of the cases when this is not
true. Figure 3.2 presents a summary of the cases which limit or change the applica-
bility of productivity measures.

The first problem, inaccurate reporting of data, is a continuina problem in any infor-
mation system., The PMM is a helpful tool in limitinag these inaccuracies and can be
used for data verification. Errors which might not otherwise be noticed often result
in obviously questionable productivity measures. The accuracy of the dats should
always be checked before accepting any productivity measure which is either extremely
high or low.

Although most subcost centers actually perform a variety of functions, the m x of out-
puts is usually constant enough, and the differences small enouch, so that the work
units are 3n acceptably accurate measure of the tctal output. In some cases, this is
not true, and the productivity measures then have limitzd apnlication., A prime exam.
ple is the public affairs or public information c#fice which counts a telephone call
ard 8 forwal briefing equally. Mhere possible, significantly different outputs should
be weighted.

In other cases, even though there is only & sirale {tem counted for the work unit,
the result may de cnly 3 very crude aoproximation of the work done. An example of
this iy the ground electrunics ~atntenance subcost cenrter whose work ynit is cubic
feet of electronic geer matntained.

The PRR ieplicttly aszyumes that high productivily hat a pacitive value. koweve , @
higher productivily may not bhe desirable fr some cases becaute of the nature of the
function of the subcost center. Sybcgst centers where quality of output fy critéica?
but unquantifigblie s a case in poirl. A gourse whose work yni% i¢ man eonths of
tnstrectior can only have 2 medringful productivity measure if the guality of the in.
struction does not vary., Thil i3 nct an unrealisfic 2esuepticon, dut b . g Yimig
the ability of productivity measures. The 2ssente of an fncrease o preductivity
would not de an increase in man months of instrugticn per lYaber dollar, byt an in.
cresse in the arourt of learning per man emonth af instruction, and this canaot be
measured.




Continuing high productivity in subcost centers which have the mission of being pre-
pared to handle emergencies is not necessarily desirable. A medical facility with
high productivity measures may be understaffed and unprepared for an epidemic or
catastrophe. Likewise, a hioh productivity measure for an aircraft maintenance sec-
tion may mean that there is a queue of aircraft awaitina repair. In this . :se, while
the maintenance section is highly productive, the base efficiency is reduced because
they lack the manpower required to return aircraft to service promptly. Figh produc-
tivity levels may not be desirable for su.cost centers whose function and activity
level is determined by policy. The personnel services such as the chaplain's office,
family service center, and special services fali into this catecory. The auality of
their work is as important, or more important, than the quantity, but since their
output is measured in number of persons served, a hiaoh productivity may well mean
less service to each, or simply that they are understaffed.

A. MEASUREMENT INACCURACIES

1. Inaccurate reporting of data
¢. Work units which do not arcurately reflect output
a. Multiple types of output which are not weighted

b. Single output which does not reflect work required

B. PROBLEMS RELATED TQ NATURE OF FUNCTION

1. Quality is crucial byt unquantifiable
2. Preparedness for contingencies is i-portant

3. Functions are determized by policy

Figure 3-Z. Problems Which Alter or Limit the Use 0f Froductivity Measures
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SECTION 4

MANPOWER ALLOCATION MODEL AND PRODUCTIVITY

MEASUREMENT MODEL APPLICATIONS
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RELATIONSHI? OF MODELS YO PPBS

The Manpower Allocation and Productivity Mcasurement Models are decigned
to be directly useful in the Planning Proaramming and Budgeting System
(PPBS) of the Department of Defense which reauires an cxchance of informa-
tjon and data related to manpower requirements and the justification of
these requirements.

The PPBS requires extensive formal dialogue relative te Navy manpower and involves
several activities within the DoD and Department of the Navy. At any one point in
time, these activities may be concerned with manpower requirements for five differ-
ent fiscal years. For example, work on the FY'72 budget began in February 1969 with
the receipt of the update of the Department of Defense five-year defense program
{FYDP). As the dialogue continues (Figured-l) more constraints are defined in terms
of the force level requirements, budget limitations, policies related to the number
and mixture of personnel available, and, finally, constraints related to detailing
speci "ic individuals to fill the defined manpower requirements. More constraints
are defined as the time for implementing the particular budget approaches. In
general, there are at least three levels at which they a~e applicable in the PPBS.

First, the allocation model can be used to generate unconstrained Navy manpower
requirements as a function of total planned Navy forces, An example of this use
would be as an input from the Office of the Chief of Naval Operations (OpNav) to
the Joint Chiefs of Staff (JCS) for the Manpower Annex of the Joint Strategic
Objectives Plan, Volume Il, Force Tabulations.

Second, the allocation model can be used to generate Navy manpower requirements/
allocations as a function force size, such allocations to be generally constrained

by *total Navy personnel end strength or payroll dollars, Examples of this use would
be in OpNav response to 0SD Manp.wer Program Memoranda, JCS Joint Force Memoranda,
Navy Program Objectives Memoranda, and to prepare Program Change Requests, Reclamas,
and Five-Year Defense Program updates in the annual Planning, Programming and Budget-
ing cycle.

Third, the allocation model can be used to generate manpower allocations in imple-
mentation of program and budget decisions, and as specifically constrained by the
inventory of personnel available to the Navy in the short run., The principal users
of the models in this mode would be OpNav for manpower authorizations and BuPers
for personnel distribution.

Each manpower allocation model developed has used the same basic structure of pro-
cess analysis and linear programming to evaluate manpower requirements. These are
predictive models used to determine the optimum {least cost) mix of labor
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(described in terms of service, series, grade, and NEC/NOBC) to produce a required
shore activity output. In addition to this basic model formulation, a method for
the competitive bidding for labor resources has been developed.‘ This scheme, in
cffect, "forces" managers to more efficiently use the types of labor which are
abundant at a particular time. Finally, when a particular mixture of labor has

beern assigned to a shore activity, the effectiveness of this labor force
measured by means of the appropriate productivity measurement model.

can be
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11 FROM OPNAY

JCS PUBLISHES JSOP VOLUME II 72 Plan
W/MANPOWER ANNEX A
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{MPN & MANPOWER ALLOCATION) 70 BUDGET
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* MODEL APPLICATION UNCONSTRAINED
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Figure 4-1. PPBS Activities Relating to Manpower in FY'70

1. Manpower Allocation Modei, Final Report, Contract N00O022-69-C-0076, May 1969
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CONTINUOUS MODEL APPLICATIONS IN THE PPBS

In the continuing process of responding to the PPBS dialogue, the models are
not intended to be static tools.

A planned program of model appliications is required in order to seek more nearly op-
timal solutions in response to the PPBS requirements ovir time. These models are of
complex organizations or systems in which many intangibles, such as management capa-
bility, morale, environment, etc., bear directly on the performance and capability of
the shore activity. Thus, it would be unrealistic to take a "smap shot" of a navy
shore establishment and use this data to describe the operation at some later time.

If the models 2. e applied periodically over time in synchronization with the PPBS
cycles, the net effect would be two-fold. First, more realistic data car be provided
in the PPBS dialogue. Second, the establishment would be “forced" to more nearly
optimum use of manpower. The scheme by which this could be accomnplished is illustra-
ted in Figure 4-2, Initially, actual historical data is used to form the two technolo-
gies. This data is derived from RMS PRIME, OPNAV reports, and related sources. Each
level of mode! application described above (unconstrained, partially constrained, and
constrained) results in an optimal least-cost solution. This solutton then becomes,
in effect, a requirement, or plan, in the PPBS at the appropriate level. In oractice
for numerous reasons, the plan may not be completely achieved. This fact may be de-
termined from actual data (RMS PRIME, etc.). In subsequent applications of the mode),
the previous optimum solution can be used to form one technology, and the actual per-
formance data (RMS PRIME) can be used for the second technology. The resulting opti-
mum solution would then reflect, in effect, what is derived and what can be achieved.
This successive model application is not uniike the functioning of a missile guidanze
system. Based on previous data, the guidance system generates a solution (steering
command) for impact on the target. Due to errors inherent in the system or a target
maneuver, the current solution can be in error. As updated data (scan of the gutd-
ance radar, for example) is received, a new solution with new steerinp commands is
provided. This interrelationship between prediction and measured data results in the
optimum solution; namely, impact of missile on target.
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Figure 4-2. Continuous Model Usage in PPBS
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RELATIONSHIP OF THE MANPOWER ALLOCATION MODEL AND PRODUCTIVITY MEASUREMENT MODEL

The Manpower Allocation Model (MAWM) is used to determine optimum manpower
allocation and is used in conjunction with the Productivity Measurement
Model (PMM).

A productivity measurement provides a measure of the efficiency of allocating labor
resources. A knowledge of the productivity levels and trends is -ssential for esti-
mating optimum manpower needs and allocations accurately. The Manpower Allocation
and Productivity Measurement Models complement each other. The MAM is predictive
and the PMM is basically analytical. The MAM tells what the outputs and labor in-
puts should be at an optimum level of operation. The PMM shows tne actual ratio of
outputs to labor costs and manhours. The ratio of outputs to inputs at optimality
in the allocation model can be used as a standard in the productivity model. The use
of this ratio as a standard has several advantages. First, the productivity model
can be used to verify the predictions of the allocation model. Second, the standard
is more realistic than the average of past productivities, since the allocation
model considers shortages and excesses in various labor categories and the resulting
need to trade off one type of labor for another.

An example of the possible interaction of the results of the Productivity Measure-
ment Model to the Manpower Allocatiu~ ‘Model can be demonstrated by considering data
from a single cost center, 2520, ASAC Course, at NATTC Glynco. For this example,
the productivity measurements for the two time periods are shown in Fioure 4-3. The
standard used is the cumulative average over the entire four months period.
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Figure 4-3, Sample Comparative (High/Low) Productivity Measurements
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LABOR INPUT BY SKILL CATEGORY AND LEVEL

A complete listing of the raw labor inputs forms a basis for the generation
of manpower assignments for each specified level of final product output
rate. Final products data available for model input is also listed for com-
parison with desired CNATECHTRA output rates.

The following is a complete listing of labor inputs for each of the CNATECHTRA act-
ivities modeled; NATTC Lakehurst, NATTU Pensacola, NATTC Jacksonville, NAS and NATTC
Glynco and NAS , NATTC, and NAMTRAGRU Memphis. Fach page will contain a specific
cost center with the skill levels allocated (officer, warrant officer, enlicted and
wage board). Notice that each rank or rating may contain many different catecories
or designations. The MAM accepts each labor category as a unique input,

rigure 5-1, (four sheets) defines the final products input for the activities modeled.

Figure 5-2, (six sheets) lists the subcost centers at CNATECKRTRA activities which
were not modeled.
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FINAL PRODUCTS INPUT FOR MEMPHIS
JcOuRSE TITLE | NuMBER GRADUATIONS (1869} HONTHLY A::ggL'
AN FEB MAR APR
NAMTRAGRY 6663 8966 8208 8600 8110.5 97326
AFUM(P) 7430 1967 1433 | 1643 2010 | 1776 | 21312
AMFU 7440 926 1128 838 941 | ss58.25 | 11499
Aucc(0) 7450 24 20 14 8 16.5 198
ADR(A) 7462 163 217 170 170 | 180 2100
ADJ(A) 7463 217 324 267 260 | 267 3204
ADR(8) 7464 3 15 ¥ 21 14 168
ADJ (B) 7485 22 27 23 N 25.75 | 309
AS(A) 7466 25 55 64 55 49,75 | 597
BASHEL (C) 7467 42 62 64 93 65.25 | 783
AME(A) 7472 50 76 69 81 69 828
AMS (A) 7473 169 129 199 215 | 183 2196
AMH(A) 7474 98 133 124 9 | 126 1512
AME (8) 7475 9 4 8 n 8 96
AMS (8) 7476 3 24 18 21 16.5 198
AMH (8) 7477 n 6 " 8 9 | oe '
AK(A) 7482 28 16 22 26 22.25 | 267
[rz(ay 7483 24 49 13 3 30 360
l;Aan(c) 7484 23 42 49 55 42,25 | 507
IMAROAC(C) 7488 18 33 14 6 1.8 | 213
DAC(C) 7486 n 28 22 23 20,28 | 208
rncu——
FU(A) 7620 014 062 488 628 | s96.8 | nee
il " 206 ] 208 172 | rer.28 | 2007
T(A) 7542 162 221 221 147 | tes.2s | 2288
‘éH(A) I 7943 i so]f[r_ 7 " 8 72.8 870
_ N ——

Fi,are 5-1, Final Products Input (Sheet 1 of 4)
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(Cont'd)

{Sheet 2 of 4)

Figure 5-1.

FINAL PRODUCTS INPUT FOR MEMPHIS (CONT'D)

COURSE TITLE | NUMBER GRADUATIONS (1969) MONTHLY |  ANNUAL
AVERACE RATE
JAN FEB MAR APR
AV(B) 7552 0 1 0 15 6.5 78
AVI(B) 7553 49 75 22 53 49.75 507
TD(A} 7562 20 21 14 19 18.5 222
0(8) 7563 5 5 4 6 5 60
AV0(0) 7620 1 1 1 1 1 12
MAINT(0) 7630 9 18 23 19 17.25 207
MAC(0) 7640 4 5 7 6 5.5 66
Annyal System FPOR ecwemwememeipy 167620
FINAL PRODUCTS INPUT FOR GLYNCO
COURSE TITLE | NUMBER GRADUATIONS (1969) MONTHLY | AMNUAL
AVERAGE |  PATE
JAR FEB MAR APR
c1c(0) 2320 6 8 20 12 1.5 138
NTDS 2331 n 0 0 8 4.75 57
AEW(0) 2°10 0 3 0 0 0.75 9
AELW 2420 4 6 N 9 7.5 20
RIO 2430 22 16 28 28 23.5 282
ATDS 2440 8 0 8 0 4 48
8N 2450 17 19 18 25 19.75 | 237
ALC 2510 25 17 26 18 21.5 258
ASAC 2520 8 0 n 8 6.75 81
AC(A) 2630 N 58 66 92 61.75 74
AC(8) 2640 9 5 10 8 5.75 69
ATC(0) 2650 6 ‘ 7 6 5,25 69




Figure 5-3, {Cont'd) (Sheet 3 of 4)
FINAL PRODUCTS INPUT FOR GLYNCO (CONT'D)
COURSE TITLE NUMBER GRADUATIONS (1969) MONTHLY | ANNUAL
AVERAGE RATE
JAN FEB MAR APR
GCA(0) 2660 32 22 51 40 36.25 425
CATCC 2670 12 20 14 22 17 204
CPN-4 2710 3 4 6 6 8.75 57
FPN-36 2730 1 1 1 3 1.5 18
GCA ENG. 2740 0 3 0 8 1.75 21
GCA/RATC 2750 3 1 0 1 1.25 15
SPN 6/12 2760 4 0 4 3 2.75 33
SPN10 2780 0 0 4 2 1.5 18
iMATCV 2790 0 0 3 0 0.75 9
Annyal System FPOR e 2989
FINAL PRODUCTS INPUT FOR NATTC JACKSONVILLE
lcourse TITLE NUMBER GRADUATIONS (1969) MONTHLY | ANNUAL
AVERAGE RATE
JAN FEB MAR APR
AE(A) 3320 145 260 257 244 226 2718
AEV 3340 5 n 14 9 9.75 n7z
AET 3350 N n 18 9 9.75 | 7
A0(A) 3420 N8 167 178 190 163.25 | 1959
fro(8) 3440 24 13 19 18 18.5 222
bono 3460 0 1 1 1 0.75 9
INolc 3510 3 12 0 15 1.5 90
FARHEC 3530 0 10 0 12 5.5 66
Annual System FPOR o —emeum 5298
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Figure 5-1. {Cont'd)  (Sheet 4 of 4)
FINAL PRODUCTS INPUT FOR NATTC LAKEHURST
COURSE TITLE NUMBER GRADUATIONS (196¢) MONTHLY ANNUAL
AVERAGE RATE
JAN FEB MAR APR
AG(A) 0410 17 23 33 39 28 336
AG(8B) 0420 6 6 6 6 6 72
PR(A) 0510 40 77 43 46 51.5 618
PR(B) 0520 : 11 2 18 21 13 156
AB(A) 0610 17 51 119 72 64,75 777
AB(C+0) 0700 149 187 159 33 144,50 1734
Annual System RPOR —ewmemoe 3593

FINAL PRODUCTS INPUT FOR NATTU PENSACOLA
COURSE TITLE NUMBER GRADUATIONS (1969) MONTHLY ANNUAL
AVERAGE RATE
JAN FEB MAR APR
PH(A) 8240 42 41 40 54 44,25 LX)
PN(B) 8250 8 " 13 14 11.5 138
PHRECON (O} 8270 2 0 0 2, 1 12
MoPIC 8300 8 0 0 8 4 48
PHER(C) 8320 9 0 0 9 4.5 54
Annual System FPOR=————— 783

5-32




NAS MEMPHIS NAS MEMPHIS (Cont'd)
2832 CLASSIFICATION TITLE “EASS" CLASSIFICATION TITLE REASg"
1€30 Budget and Statistics X TK/TK Trac 2-1/2-Ton X
1070 Safety X Tk/Tk Trac §-10-Ton X
TH20 ADP Analysis and PR X Trk Spec Purp/Des X
1J20 Office Services X Fire Fighting Equipment X
1R10  Incentive Awards X Misc and Uncoded Equipment X
TR30 Mi1 Cost Variance X Trailers X
1R80 Acq of Minor Prop X Wefght Lifting Equipment X
1R90 Acq of Plant Prop X Mail Handling Equipment X
1RBG Maint of Minor PR X Const Eq-Util Req X
2123 Bin Issue X Con Eq-No Ut11 Regq X
2139 Gen Storage Support X Grnd Maint Equip X
2143 Quality Contro! X Ratlroad Locomotive X
2190 Gen St and Whse Support X Wght Handling Equip X
2790 Oversll Supply Management X Trk Spac Purp/Des X
6A20 Rapid Communications X Fire Fighting Equipment X
6A60 Comm/Admin Telephone X Misc and Uncoded Equipment X
6840 Shore Patrol X Tratlers X
6880 Brigs X A/C Ground Support Ops X
6C30 Terminal Operatton X Mail Handling Equipment X
6F3C Organic Maintenance X Const Eq-Uti1 Req X
1RA? 1Inst of PP X Con Eq-No Ut1) Req X
6110 General Trsp Services X Grnd Maint Equip X
62AC Sedans X Ratlroad Locomotive X
62B0 Bus BCC 37Pass/UN X Wght Handling Equipment X
62E0 Station Wagons X Oper/Adm Rented V X
62F0 Ambulances X Chauffeurs/Driver X
6260 Pickup Truck 1/2-Ton X Trainmen X
62H0 Cry/Al1-Panels-Jp X Disp and Serv Sta A X
6210 Trk/Trk Trac IT X Indirect Ops X
6230 TK/TK Trac 11/2-2 X Oper Supervisor X
62K0 TK/TK Trac 2%1/27 X Oper Costs-Other X
62M0 TK/TK Trac 5-107 X Maint Supervisor X
63A0 Sedans X Maint Costs-Other X 1
6380 Bus BCC 37Pass/Un X A'lowed Time X ‘
63E0 Station Wagon X Training X
63F0 Ambulances X Matnt and Production X
6360 Pickup Trk 1/2-Ton X Storage X
63HO Cry/Al1-Panels-Jp X Medical X i
63J0 TK/TK Trac 1-1/2-Ton | 3 ¢ £n) Barracks Men X !
REASONS FOR NOT MODEL ING THESE SUBCOST CENTERS: :
A: No work units reported, \
B: Labor assigned could nat oo {dentified from OPNAV 5320. '
4

Figure 5-2, Subcost Centers Not Modeled ‘

{Sheat 1 of 6) :
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Figure 5-2, (Cont'd) (Sheet 2 of 6)

NAS MEMPHIS AT}I- NAS 1EMPHIS (Cont'd)
CosT REASON[} COST REASON
CODE CLASSIFICATION TITLE A B |l CODE CLASSIFICATION TITLE A B
7180 Enl Barracks Women X 7710 Electrical X
7190 Detached Facility X 7720 Steam and Hot Water X
71A0 Bachelor Off Qtrs X 7730 Potable Water Fac X
7130 Community Facility X 1 7760 Sewage/Ind Waste X
71K0 Comm/Traffic Aids X [§7770 Gas Dist Facility X
71L0 Airfield Tower/Te X 7780 Comm Sys/Admin Te X
71M0 Other Land Oper B X 7790 Fire/Other Alarms X
7180 Ammunition Storage X 7810 Prev Maint Insp X
71P0 Cold Storage Plant X 7820 Emerg/Wrk Real/Pr X
7310 Roads and Streets X 7910 Maint Shop Overhead X
7320 Airfield Runways X 7920 Maint Control Div X
7330 Other A/F Pavement x || 7930 const/Gr Maint Equip X
7340 Other Areas/Open X {} 8210 Stm/Hw over 3.5 M X
7350 Other Sidewalks/P X |l 8330 Electricity Dist X
7410 Improved Grounds X N 8350 Purchased Elec X
7430 Semi-Improved X |1 8410 Potable Water Plant X
7440 Unimproved Ground X {i 8420 Potable Water D/S X
7450 Drainage X I 8400 Cost Trsf Acct 77
7510 RR and Crane Track X 1§ B4P0 Cost Trsf 7650/76
7620 - Liquid Fuel Disp X 18510 Sewage Trmt P.P P X
7530 0/T Bldg Comm/Tra X [} 8520 Sewage Dist System X
7540 Comm Line 0/T Adm X 8610 A/C Refrig 5/25 7 X
7550 A/F Paving Lighting X || 8630 A/C Refrig 25VP X
7560 Land Oper 0/T Bldg X W 87C0 Other Util Sys PP
7570 Trng Struct 0/T B X |1 8810 Gen Util C/H Cos
7590 M and P Fac 0/T Bldg X 9210 Custodia) Service X
7500 Other Admin Struc X |§ 9229 Insect &~d Rodent C X
75f0 Comm Pers 0/T Bldg X 119230 Refuse and Gar Dis X
7560 Morale Welfare/Rec X | 9240 Exterior Clean-uUp X
75H0 Refusxe Disp Facility X # 925C Emer Sar-Not Real X
75J0 Cool/Refrig 25 X 9260 Intra-Station Mcv X
75k0 Cool/Refrig 5/28 X | 9280 Oy» Equip Insp/Ser X
75L0 Fences/Walls/Gate X B 39290 Othar Maint and Ser X
75M0 Maint Antennas/Sys X H 9200 Maint/Rep Oehumic X
75P0 Non-Navy Real Pro X 9200 Mzint/Rep Re? Ov X
7620 Heat Over 1500000 X § 9380 Fire Protection/$ X
7650 Mater Sug Trat/St X B 9943 Retail Clothing § X
7690 Comp Atr Plants/S X B 9961 Auq Pers Supp Egquip X
76A0 A0 P1t Eap 0/25 X B REASONS FOR NOT MODELING THESE SUBCOST
7680 A/C Pt Eqp 5/25 X ¥ CENTERS
7600 Conl/Refriy C) 3 A e hutaed eours ot b
76E0 Other Misc Uttlity X fdentifted from OPNAV 5320
76F0 Mater Storage Fac X
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Figure 5-2. (Cont'd) (Sheet 3 of 6)

NAMTRAGRU MEMPHIS Afn NAS GLYNCO (Cont'd)
cosTt REASON|] COSY REASON
CODE CLASSIFICATION TITLE A B || CODE CLASSIFICATION TITLE A B
5514 Resources Mgmnt Dept X 2133 Preservation Pack
Trainer Maint Dept 2139 Gen Storage Support
. 2142 Customer Serv Store X
RATTC MEMPHMIS 2143 Quality Control 1
cosT REASON 2190 Gen St & Whse Supply X
CODE CLASSIFICATION TITLE A B J] 2390 Traffic Mgmt Supply X
2400 Oval Supply Dept X
7120 Personnel Departmeant X 2710 Procurement Plan X
7130 Logistics & ":sources Dept X 2790 Oval Management X
; 7300 Training Administration X 2820 Contract Admin X
7420 A/C Maintenance X ¢350 Contractor Payments X
7531 AT(B) Overhesd X 3A10 Msmt/Accountabily X
7610 NAOS(0) Overhead X 3A20 Screening/Ident X
7710 TRAFAC Ovcrhead X 3A30 Receipt X
7720 Instructor Training Course X 3240 Shipment X
Programmed Instruction Crse X 3A50 Scrap Operations X
NAS GLYNCO JA30 Inter-Instal Trans X
3ADO Ber & Timber OPNS X
6AE: Lomm;Admin Tele X
(of1]1] 3 CLASSIFICATION TITLE A 6A80 Telephone X
1810 Management Eng 6F1( Operation of Acft X
1€20 Internal Review $72Q Flight Time
1030 Budget B Statistics -710 General Trsp Sery
1220 Employment 6230 Accident Repairs
1040 Employee Felations €240 Sedans X
1050 Employee Services 6280 8us Boc 37 Pass/un X
1070 Safety X 62E7 Station Magons X
1640 Training X 62F0 Ambdulances X
IS0 ADP Clerical Oper X 6260 Pickyp Trk 1/27 X
1020 0ffice Services X 62H0 Cry/all-Panels-Jdp X
1R10 Incentive Awards X 6230 Tk/Tk Trac 1-1/2- 1
1IR30 Milttary Cost X 62M0  Thk/Tk Trac S-10T7 X
1R80 Acq of Miner Prop " 6420 Trk Spec Purp/Des X
1090 Acq of Plant Prop X 6430 Fire Fighting Equip X
1RA0  Install Class 3 P X 6440 MNisc & Uncoded Equip ) |
IRB0 Maint of Ninor PR X 8450 Other costs X
IREQ Disaster Prep X 6¢P0 Tratlers X
2129 Packing/lssue Sup X 6400 A/C Grnd Sups Equip X
REASONS FOR ROY NODELING THESE SUBCOST CERTERS:
A: No work units reported
8: Labor assigned could not bde fdentified from OPRAY 5320




Figure 5-2, (Cont'd) (Sheet 4 of 6)

NAS GLYNCO (Cont'd) NAS GLYNCO (Cont'd)
cosT REASON I COST REASON
CODE CLASSIFICATION TITLE A B [§CODE CLASSIFICATION TITLE A B
64R0 Mat! Handling Equip X 7150 Medical X
6450 Const Eq-Util Regq X 7170 Enl Barracks Men X
64T0 Con Eq-No Uti} Req X J17180 Enl Barracks Women
64U0 Grnd Maint Equip X H7190 Detached Facility X
64v0 Raflroad Cars X [{71A0 Bachelor Off Qtrs X
64W0 Railroad Locomotive X I|7180 Fam Fsg-Enc X
€4Y0 Whst Handling Equip X f]71Co fFam Hzg-Opq X
6520 Trk Spec Purp/Des X 7100 Community Facility X
6530 Fire Fighting Equip X 7iK0 Comm/Traffic Aids X
6540 Misc and Uncoded Equip X 71L0 Airfield Tower/Te X
6550 Other Opar Costs X 71M0 Other Land Oper B X
65py Trailers X HH71N0 Ammunition Storage X
6500 A/C Grnd Supp Oper X 7130 Roads and Streets X
65R0 Matl Handling Equip X 7320 Airfield Runways X
6550 Const Eq-Uti! Req X 7330 Other A/F Pavement X
6570 Con Eq-No Util Req X 7340 Other Areas/Cpen X
65U0 Grnd Maint Equip X J17350 Other Sidewalks/P X
65v0 Railroad Cars X 7410 Improved Grounds X
650 Railroad Locomotive X ]]7430 Semi-Improved X
65Y0 Wght Handling Equip X 1§ 7440 Unimproved Ground X
6710 ChauffeurssDriver X §17450 Orainage X
6720 Trainmen X 7510 RR and Crane Tracka X
6310 Disp and Serv Sta A X 7520 Liquid Fuel Disp X
6820 Allocated Cost Cr X 7830 0/T Bldg Comm/Tra X
6330 Oper Supervisor X 7550 A/F Paving Lighting X
6840 Oper Costs-Other X 7560 Land Oper 0/7 Bldg X
6850 Allowed Time X [ 7570 Trag Struct 0/T B X
v.30 Matnt Supervisor b 7590 N and P Fac 0/7 8ldg X
6940 Maint Costs-Other X 7500 Other Admin Struc X
6350 Allowed Time X 75F0 Comm Pers 0/T Bldg X
6960 Misc Maint Costs X 7560 Morale Welfare/Rec X
8110 General Trsp Serv X 75H0 Refuse Disp Facility X
62A0 Sedans X 75J0 Ccol/Refrig Over2 X
62E0 Station MNagons X 75K0 Coolinz/Refrig 5/ X
62F0 Ambulences X 715L0 Fences/Malls/Gate X
GAB0 Telephone X 7$P0 Non-Navy Real Pro 1
7110 Trateing X J§7610 Elec Generating P X
7120 Natnt and Production X 7620 MHeat Over )S500000 X
7140 Storage X 7630 Reating Over 3.5M X
REASONS FOR NOT MODELING THESE SUBCOST CERTERS:
A: Ko vork uaits reported
8: Labor assicned could rot be identified from OPNAV 5320
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Figure 5-2. (Cont'd) ({Sheet 5 of 6)

NAS GLYNCO (Cont'd) NAS GLYNCO (Cont'd)
cosT REASON|] COST REASON
CODE CLASSIFICATION TITLE A B CODE CLASSIFICATION TITLE A B
7650 Water Sup Trmt/St X 8620 A/C & Ref 5.25T D
7660 Water Supp/Fire P X 8630 A/C Refrig Over @
76A0 A/C Pt Eqp 0/25 X 8750 Gas Prod PInt/Pur X
7680 A/C PIt Eqp 5/25 X 8700 Other util Sys PP X
76E0 Other Misc Utility X 870 Other Util Sys/Di X
76F0 Water Stcrage Fac X 8810 Gen Util O/H Costs X
7710 Electrical X 9110 Admin-Cth Th Fam X
7720 Steam and Hot Water X 9230 Refuse and Garb Dis X
7730 Potable Water Fac X 9240 Exterior Clean-Up X
7740 Non-Pot Water Fac X 9250 Emer Ser-Not Real X
7750 Dist Sys/Fire Pro X 9260 Intra-Station Mov X
7760 Sewage/Ind Wa-*- X 9280 Dxn Equip Insp/Se X
7770 Gas Dist Facility X |} 9290 Other Maint and Ser X
7790 Fire/0ther Alarms X 9320 Rents/Leases Real X
7820 Emerg/Wrk Real/Pr X 9340 T Cost Invest Ite X
7840 Maint Bldgs and Strucs X 9380 Fire Protection/$S X
7910 Maint Shop Overhead X 9390 Fire/Aircraft/Res X
7920 Maint Control Div ( 9936 Enl HMens Clubd X
7930 Const/Gr Maint Equip X 9939 Family Serv Center X
7180 Enl Bks W/0 X 9943 Retafl Clothing S X
7180 Mil Fam Ksng Enc X 9961 Aug Pers Supp Equip X
7100 Mil Fam Hsng Matn X 9962 Maint/Rep Pers Su X
7180 Mil Fam Hsng Op X 3968 Other Nonapp Funds X
7160 M{) Fam Hsng Maint X :
710 Community Facilit X NATTC GLYNCO
B110 Stm/Hot Watr Prod X ﬂ cosT REASON
8120 Sta/Mu T50000-3.5M X {} CODE CLASSIFICATION TITLE A B
8210 Sta/HW Over 3.5M X '
8220 Stm/Mot Wtr 3.SN X 2130 Logistics & Resources
8320 Elec/Plant Opers X Department
8330 Electricity Dist X 2310 CIC Overhead
8350 Purchased £lec 2810 AEW Overhead
8410 Potable Vater Plant 2420 AELV Course X
8420 Potadle Water 0/S 2510 AIC dverhead b
84P0 Ocst Trsf 7650/76 X 2820 TRAFAC Gverhead X
8510 Sewage Trat P/P P 2810 ATC Mafnt X
8520 Sewage Dist Systes 2880 Diglital Maiay X
8500 Sewage Dist Sys X 2650 Training Atds b ¢
8610 A/C Refrig 5/25 1 x B 2860 Surface E.ectronics X

REASONS FOR NCT MODELING THESE SUBCOST CENTVERS:

A: No work units reported

8: Labor asstgned could not be tdertified from OPNAY 5320
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Figure 5-2. {Cunt’d} (Sheet & of 6)

RATTC GLYNCG {Cont‘d) NATTC LAKEHURST (Cont'd)
COsST REASONV COST REASON
CODE CLASSIFICATION TITLE A B CODE CLASSIFICATION TITLE A B
g 2870 Avionics Maint X 0460 2G(C)Radset Course X
q 2880 MAD Summary X 33 0530 PR{C)Schooi X
' = T — e e e 0620 ABE (A)School X
€ ¢ ] -
NATTU PENSALOLA 0630 ABH(A)Schoo) X
cosT ReAsON] 8640 AR School Testing X
CODE CLASSIFICATION TITLE A B 0650 ABF(A)3chool X
0660 AB Programming X

0840 Maint of Real Prop
0880 MAD Summary

8110 Logistics & Resourcas Dept X 0670 Catapult C-7/1
] 8120 Camera Rapair Shop b 0680 Catapult C-13
3 821C¢ Aircraft Oper X 0690 CVS X
' 8220 Training iab X 071G A/C Launch/Rec Trng X
3230 Chem Mix-Mopic Process X 0720 ABF(C) Course ‘ X
8260 FH(B) School 3 o 0730 ABE{C) Course X
3280 PH(B) Special Photo X 0740 Optical Landing Sys Crse X
8290 PH(B) Quality Control X 0750 Air Dept Officer Indoc X
8310 Cam Rep (C) School X 0760 Catapult (Steam) Course X
' 8330 Pres Course X 0770 Catapult (Elec) Course X
8400 Organizationai Maint X 0780 Short Airfield Tact Sup X
NATTC JACKSONVILLE 0800 Aircraft Operations X
0810 Custodial Services X
LOST REASON]] 0830 Ground Maintenance X
CODE CLAZSIFICATION TITLE A B X
X

3310 AE(A) Qverhead X
3410 AO(A) Overhead X
3430 A0(B) Overhead X
3450 AO(M) Overhead X
3500 RADIOG (C) Overhend X
3520 MARMECH Overhead X
Hinor Construction

CLASSIFICATION TiTLE

0310 Training Aids Branch X
0320 Aviation Fundamantals Crse X
0430 AG(C)School X )

0440 AG(C)Mats Course
0450 AG(C)ASWEPS Cours: ‘
REASONS FOR NOT MODELING THESE SUBCOST CENTERS:

A: No work units rapcrted
B: Labor sssigred could not be identified from OPNAV 5320




SECTION 6

PROCESS ANALYSIS




. Process Analysis

PRODYCT DISTRIBUTION RULES

Users of the Manpower Allocation Model for CUATECHTRA must be aware of *“e
intermediate product distribution rules for each air station. Accordingly,
the dictribution rules are listed by subcost center for the five air
stations.

The following pages contain intermediate product distribution rules, listed by sub-
cost center, by the appropricte cost center for NAS Memphis (includi ; NATTC and
RAMYRAGRU), NAS Slynco {including NATTC), NATTC Jacksonville, NATTC Lakehurst and
NATTU Pensacola. The foilowing abbreviations are used:

Officers
Enlisted Men
Civilians
Students

W oOoom O
"
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DISTRIBUTSON RULES FOR INTERMERIATE PRODULTS AT NAS MEMFHIS

{SHEET 1 of 8)

INTERMEDEIATE PPODUCT

Racords

personna) records

RMS SUBCOST CENTER NORK UNIT
CoDE (OUTPUT) DISTRIDUTION
1A COMMAND
1A10 Command and Executive Average number of ' A1l cost centers at
' Offices personnel at NAS NAS % 0,E,C ’
1A30 Public Information Number of actions A1) cost centers at
Office completed ras . % 0,E,C
: 18440  Legal Office Number of legal AVl cost cencers at
' cases NAS % 0,E
| 1c COMPTROLLER
110 Administration Average number of Internaily consumed {n
perscnnel in cost 1C
center i1l
120 Internal Review Number of studies 1A Command
and auditz completed
1040 Accounting Number of decuments A1) cost centers at
i processed base % 0,K,C,S
1C50 Payrell Number of civilizns A1l cost centers at
on payroll base £ C
1€70 Disbursing Number of trans- A1)l cos: centers at
actionsg base % 0,€,8
1D CIVILIAN MANPOWER MANAGEMENT
|1 1010 Administration Number of civilians A1l cost centers st
i on base base % €
5 1020 Employment Number of personne) Internalily consumed
actions in 1B
{ 1030 Wage and Classificati. .r of classifica- A1Y cost centers at
j 1s completed base % €
1 1060 Training Number of students A1Y cost centers at
enrolled base % €
1 1E MILITARY PERSONNEL
1 1E10  Administration Number of military Al cost centers at
| personne) NAS X O,F
| 1€20  Officer Personne) Number of officers A1l cost centers at
‘ Records records NAS % O
1 1630 Enlisted Personne) Number of enlisted Al cost centers at

NAS X E




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS MEMPHIS

(SHEET 2 of 8)

RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT
coDE (OuTPUT) DISTRIBUTION
140 Training Number of students A1l cost centers at
enrolled NAS % E
1] DATA PROCESSING
TH10  Administration Number of personnel Xnt?;nally consumed
at
1H30  ADP Operations Equipment cperating A1l cost centers at
hours base %.0,E,C,S
1H40  Key Punch Operattions Number of cards A1l cost centers at
base ¥ 0,E,C,S
1HS0  ADP Clerical Operations Number of documents A1l cost centers at
processed base ¥ 0,E,C,S
B ADMINISTRATIVE OFFICE SUPPLIES
1010  Printing and Number of documents A1l cost centers at
Reproduction processed NAS ¥ 0,E,C
21 STORAGE AND WAREHOUSING OPERATIONS
2110  Receipt Measurement ton A1l cost centers at
base % 0,E,C
2121 Packing Unit Packs All cost centers at
base % 0,E,C
2124  Shipping Measurement ton A1l cost centers at
base ¥ 0,E,C
2131 Care of Material in Measurement ton A1l cost centers at
Storage base ¥ 0,E,C
2133  Preservation and Weighted unit A1l cost centers at
Packaging packages base ¥ 0,E,C
2136  Physical Inventory Line items A1l cost centers at
base ¥ 0,E,C
2141 Bulk Fuel and Barrels A1l cost centers at
Lubricating 01} base ¥ 0,5
2142 Customer Service Line items ssued A1l cost centers at
Stores base ¥ 0,E,C physically
at base
22 STOCK CONTROL
2210  Requisition Processing Line Items A1l cost centers at

base % 0,E,C

§-4




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS MEMPHIS

(SHEET 3 of 8)

RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT

CODE (OUTPUT) DISTRIBUTION

2200 Other Stock Control Line items A1l cost centers at

Operations base % 0,E,C

23 TRAFFIC MANAGEMENT

2310 Freight Management Line items Thruput (not in process
analysis)

2330 Household Goods Applicacions A1l cost centers at
base % 0,E,S

27 PROCUREMENT OPERATIONS

2720 Contract Execution Procurement line Thruput (not in process

items processed analysis)

AA ATRCRAFT MAINTENANCE DEPARTMENT

AA10  Administration Number of personnel Internally consumed at AA

AA20 Quality Control Number of inspections Interna:ly consumed at AA

AA30 Material Control Number of line items Internally consumed at AA

AAAQ Power Plant (Engines) Work orders completed A1l cost centers at
base % 0 (with 1310
designator)

AAS0  Airframes Work orders completed A1l cost centers at
base ¥ 0 (with 1310
designator)

AAGO Avionics Work orders completed A1) cost centers at
base % 0 {with 1310
designator)

AAB0 Aviators Equipment Work orders completed A1l ‘cost centers at
base ¥ 0 (with 1310
designator)

[ ]

AA90  Support Equipment Work orders completed All cost centers at
base % 0 (with 1310
designator) physically
at base

4C MEDICAL AND SURGICAL SERVICES

4C00  Medical Number of patients A1l cost centers at

base ¥ 0,E,S physically
at base




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS MEMPHIS

(SHEET 4 of 8 )

RMS
CODE

SUBCOST CENTER

WORK UNIT
(ouTPUT)

INTERMEDIATE PRODUCT
DISTRIBUTION

40 DENTAL SERVICES

4000 Dental Number of visits A1l cost centers at
base % 0,E,S physically
at base

6A COMMUNICATIONS

6A10 Administration Average number of Internaily consumed in

personnel performin 6A .
communication/function

6A30 Telegraph Number of messages A1l cost centors at
base % 0,E,C physically
&t base

6A40 Administration Telephone Main stations Internally consumed in

Distribution Systems .
6A80 Telephone Number of off- A1) cost centers at
station calls base % 0,E,C physically
at base

68 SECURITY

6810 Administration Number of people Thruput (not in process

performing function analysis)

6C AIR OPERATIONS

6C10  Administration Number of parsonnel Internally consumed in

in atr operations 6C

6C20 Aircraft Control Number of take-offs A1l cost centers at

and landings base £ 0 (with 1310
designator physically
at base

‘6cso Ground Electronics Cubic feet of elec- A1l cost centers at

tronic devices base £ 0 (with 1310
repaired or designator) physically
maintained at base

6C60 Photographic Services Number of pictures A1) cost centers at
base X 0

6F OPERATION OF AIRCRAFT

6F30 Afrcraft Maintenance, Number of work orders A1)l cost centers at

Organic completed base £ 0 (with 1310
designator) physically
at base

-
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DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS MEMPHIS

(SHEET 5 of 8)

RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT
CODE (OUTPUT) DISTRIBUTION
99 PERSONNEL SUPPORTY
991 Mess Halls and Galleys Daily rations fssued A1l cost centers at
base % 0,E,S physically
at base
9921 Barracks Number of residents A1l cost centers % E,S
physically at base
9922 BOQ Number of residents A1l cost centers % 0
physically at base
b 9931 Chaplains Office Number of military A1l cost centers X 0,E,S
‘ personnel served physically at base
| 9932 Commissioned Officers Officer population A1) cost centers X O
Mess (Open) physically at base
9934 Chief Petty Officers Eligible personnel A1l cost centers % E
Mess (Open physically at base
9937  Special Servi' s Military population A1l cost centérs % 0,E,S
served physically at base
99139 Family Service Center No work unit A1l cost centers % 0,E,S
physically at base
9941 Commissary Store Volume of sales All cost centers % 0,E,S
‘ physically at base
9943 Retail Clothing Store Volume of sales All cost centers % 0,E,S
' physically at base
4962 Maint/Red Pers SU Work orders completed All cost centers % 0,E,S
physically at base
7000 Command & Executive Average number of A1l cost centers at NATTC
Office personnel at NATTC L 0,€,C,S
7110 Administration Number of personnel All cost centers at NATTC
Department supported X 0,€,C,S
7410 MOC Overhead Man months of f3st Centers 7430 thru
instruction 7486 X S
7430  AFUN (P) course Students graduated Final product
7440 AMFU (A) course Students graduated Final product
7450  AVCC (C) course Students graduated Final product
7461 AD Gverhead Man months of Cost Centers 7462 thru
instruction 4767 £ S
7462  ADR (A) course Students graduated Final product
7463  ADJ (Aj course Students graduated Final product




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS MEMPHIS

(SHEET 6 of 8)

RMS SUBCOST CENTER WORK UNIT INTERMEDIATE ppODUCY

CODE {OUTPUT) DISTRIBUTION

7464  ADR(B) course Students graduated Final product

7465 ADJ(A) course Students graduated Final product

7466 ADR(B) course Students graduated Final product

7467  BASHEL(C) course Students graduated Final product

7471  AM Overhead Man months of Cost Centers 7472 thru
instruction 7477 LI

7472  KHME(A) course Students graduated Final product

7473 ‘AMS(A) course Students graduated Final product

7474  AMH(S) course Students graduated Final product

7475  AME(B) course Students graduated Final product

7476  AMS(B) course Students graduated Final product

7477  AMH(B) course Students yraduated Final product

7481  AK Overhead Man months of Cost Centers 7482 thru
tnstruction 7426 % S

7482 AK(A) course Students graduated Final product

7483  AZ(A) course Students graduated Final product

7484  MARAK(C) course Students graduated Final product

7485  MARAQOC(C) course Students graduated final product

7486 DAC(C) course Students graduated Final product

7510  Avionics Overhead Man months of Cost Centers 7520 thru
fastryction 7640 % S

7620  AFU(A) courss Students gradunted Final preoduct

7530  AQ(A) course Students graduatad Final oroduct

7542 AT(A) course Students graduated €inal product

7543  AW{A) course Students graduated Fisa) product

7652 AV(B) course Students graduated Final product

7553  AVI(B) course Students graduated Fins) product

756  TD Overhead Man months of Cost Centers 7562 thry
fnstryction 7640 3 §

7662 TO(A) course Students graduated Final product

7563  10(8) course Students graduated Fina) product
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DISTRIBUTION RULES FOR INTERMEDIAYE PRODUCTS AT NAS MEMPHIS
(SHEET 7 of 8)
RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT
CODE {outePuT) DISTRIBYTION
7620 AVO(0) course Students graduated fina) product
7630  MAINT(D) course Students graduated Final product
7640  MAC(0) course Students graduated Final product
5011 Command & Staff Number of personnel To cost centers at
assigned HANTRAQRU % 0,E,C,S
5512 Administrative Number of personnel To cost centers at
Departmwent assigned MANTRAGRYU % 0,E,C,S
5513  Training Number of students To NAMTRADETS £ S
Department graduating
5515  Training Mainten- Man months of To NAMTRADETS % §
ance Department fnstruction
5601 NAMTRADETS, Man months of To Cost Ceater 5000
Dam Neck, Va. instruction
5622  NAMTRADETS, Man months of To Cost Center 5000
Quonset Pt., R.1I. instruction
5623  NAMTRADETS, Man months of To Cost Center 5000
Lakghurst, N.J. instryuction
5624  NKAMTRADETS, Man months of To Cost Center 5000
Patuxent River, Md. instruction
5625  NAMTRADETS, Man months of to Cost Center 50CO
Gcesna, Va. instruction
5626  NAMTRADETS, Man months of To Cost Center $000
Norfolk, Ya. fnstruction
5627  NARTRADEYS, Man months of Yo Cost center $000
Cherey Pt., N.C. fnstruc-ton
$678  NAMTRADETS, Man aonths of To Cost Center 5000
Cecil Fileld, Fla. tnstruction
5630  NANTRADETS, tian months of To Cost Center 5000
Jacksonville, Fla. instruction
5631 NANTRADETS, Man months of To Cost Center $000
Key West, Fla. fnstryction
5632  NAMTRADETS, Man months of To Cost Center $000
Pensacola, Fla. fastruction
5633 NAMTRADETS, Man months of To Cust Center $000
Kertdian, Niss. fastruction : .
o




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS MEMPHIS

(SHEET & o 8)

RMS SUBCOST CENTER HORK UNIT INTERMEDIATE PRODUCT

CODE (ouTPUT) DISTRIBUTION

5634 NAMTRADETS, Han months of To Cost Center SN00
Chase Field, Tex. instruction

5635 NAMTRADETS, Man months of To Cost Center 5000
Kingsville, Tex. instruction

5636 NAMTRADETS, Man months of To Cost Center 5000
Whidbey Isi., Wash. instruction

§637  NAMTRADETYS, Man months of To Cost Center 5000
Moffett Fld., Cal. instruction

§638  NAMTRADETS. Man months of To Cost Center 5000
Lamoore, Cal. instruction

5640 NAMTRADETS, Nan months of To Cost Center 5000
El Toro, Cal. instruction

564) NAMTRADETS, Man months of To Cost Center 5000
Mirvamar, Cal. instruction

§642  NAMTRADETS, Man months of To Cost Center 5000
N, Is)., Cal, instruction

5643 NANTRADC TS, Marn months of Yo Cost Center 5000
imp. 8ecach, Cal. instruction

S645  NAMTRADETS, Man months of To Cost Center 5000
Alamada, Cal. instruction

S64¢ NAMTRADETS, Man monihs of Yo Cost Center 5000
Albany, Ga. instruction

S000 DOumay cost center Tota)l nunher of Final product

$ trained in
MANTRAGRY




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS OLYNCO

(SHEET 1 of §)

NS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCY
CODE (OUTPUT) DISTRIBUTION
1A CCMMAND
1A10 Command and Executive Average number of A1) cost centers at NAS
0ffices personnel at NAS £ 0,E,C
JA30 Publi _.fermation Number of actions All cost centers at NAS
Orfic - completed % 0,E,C
1A4C  Legal Office Number of legal A1l cost centers at NAS
cases £ 0,k
1C COMPTROLLER
116 Administration Average number of Internally consumed 1in
personnel in 1C 1C
1C40  Accounting Number of dccuments All cost centers at base
processed % 0,E,C,S
1C50  Payrol Numbar of civilians All cost centers at basa
on payroli 2 C
1€70 Dishursing Number of trans- All cost centers at base
actions £ 0,€,3
i CIVILIAN MANPOWER MAMAGENENY
1010 Adminfstration Number of civilfans AlY cost centars at Rase
on base E 2N
1030 wage and Classifi- Number of clasaifi- All cost centers at bdase
cation cations completed 3¢
1060 Training Number of students Atl cost centars at hage
anrolled 35 S
1t MILITARY PERSONNEL
1€10  Adminigtration Number of military A1l cost centers at NAS
personne) g 0.8
VE20  Qfficer Personnel Number of offfcars' A1) cost centars at NAS
Recor‘s records £ 0
1€30 Enlisted Peryor-»’ Nusber of enlisted A1) cost centers at NAS
Records pevsonnel records t 3 3
6-11
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BISTRIBUTION RILES FOR INTERMERTIATE PRODUCTS AT NAS GLYNCO

{THEEY Z af §)

RMS SUBCOST CENTFR WORK YNITY INTERMENTATE PRODUCT
CODE fouTPuLT) DISTRIBUTION
1H DATA PROCESSING
TH10  Administration Nusitber of personnel Intern2ily consumed in 1
g
1H30  ADP fperations Equipment operating A1l cost centers at bhase |
hours % 0,6,C.8 )
1H40 Key-Punch Oberations Numder of cards A1} cost centesrs a2t base
£ 0,E,u,8
21 STORAGE AND WAREHOUSING OPERATIONS
2110 Raceipt Measuremznt ton A1l cost centers at base
¥ 0,E,C
2121 Packing Unit packs All cost centers at base
% C,E,C
2122  Bulk Issue Measurement ten A1 cost centers at base
and line item X 0,E,C
2123  Bin Issue Line item A1l cost centers at base
% 0,E,C
2124  Shipping Measurement t-n A1l cost centers pt bose |
% 0,£,C
213 Care of Material in Measurement ton A1l cost centers at base |
Storage ¥ 0,E,C
2132 Rewarehousing Measurement ton A1l cost centers at base
% 0,E,C
2136 Physical Inventory Line items All cost centers at base '
% 0,E,C
214 Bulk Fuel and Barrels A1l cost centers at base
Lubricating 011 % 0,S
2145 Material Screening Line item A1l cost centers at base
and ldentification % 0,E,C
22 STOCK CONTROL
2210 Requisition Processing Line items A1} cost centers at base
% 0,£,C
2220 Other Stock Control Line {tems A1l cost centers at base
Operations % 0,E,C
]
6-12
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DISTRIBUTION RULES FGR INTERMEUIATE PRODIECTS AT NAS GLYRLOD

{SHEET 3 o? 5)

IRTERXEDIATE  PRODUCY

RUS SUBCOST CEHTER WORK UNIT :

CCOE . {GUTPUT). DISTRIBUTION

23 TRAFF T MANAGEMEMT ‘

2310 Freight Minagement Line ftems Throughput {not fa

’ process analysis)

2338 Household Goods Applications All cost centers $an base
at 0,E,S

27 PROCUREHMENT QPERATIONS

2725  Contract Execution Procuremeny line Theoughput (rot in

ftems processed process analysis)

AA AIRCRAFT MAINTERANCE OEPARTMENT

AATC  Administration Number of personnel Internally consumed at AA

AA2G  (Quality Control Number of inspections Internally consumed at AA

AA30  Matertal Control Humber of line {tems Internally consumed at AAg

AA4C  Power Plant (Engines) York orders completed A1l cost centers at base
% 0 (with 1310 desfgan-
tor)

AASD  Airframes Work orders completed Al cost centers at base
% 0 {with 1310 designa-
tor)

AA60  Avionics HWork orders completed All cost centers at base
2 0 (with 1310 designa-~
tor)

AABO Aviators Equipment Work orders completed A1l cost centers at base
% 0 {with 1310 designa-
tor)

AA90  Support Equipment Work orders completed All cost centers &t base
% 0 {with 1319 designa-
tor)

4C MEDICAL AND SURGICAL SERVICES

4C00  Medical Number of patfents A1} cost centers on base
% 0,E,S

40 DENTAL SERVICES

4000 Dental Number of visits ost centers at base

All cos
% 0,E,S




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NAS GLYNCO

(SHEET 4 of 5)

RMS SUBCOST CEHRTER WORK URIT INTERMEDIATE PRODUCT

CODE (oUTPUT) DISTRIBUTION
: i

9934 Chief Petty Officers' Eligible personne}l A1l cost centers % E
Mess (Open

9937 Spectal Services Military population A11 cost centers ¢ 0,E,S

served

9943 Retail Clothing Store Volume of sales A1l cost centers % 0,E,S

2000 Command & Executive Average number of A1l cost centers at NATTC
Office personnel at NATTC £ 0,E,C,S

2119  Administration Number of personnel A1l cost centers at NATTC
Department assigned X 0,E,C,S

2120 Personne} Number of personnel A1l cost centers at NATTC
Department assigned % 0,E,S

2209 Training Number of students A1l cost centers at NATTC
Administration graduated at NATTC %S

2320 CIC "O" Students graduated Final product

2331 HTDS Course Students graduated Final product

2410  AEW Course Students graduated Final product

2420  AELW Course Students graduated Final product

2430 R10 Course Students araduated Final product

2440  ATDS Course Students graduated Final product

2450 BJN Course Students graduated Final product

2510 AIC Course Students graduated Final product

2520  ASAC Course Students graduated Final product

2610 ATC Qverhead Man months of Cost Centers 2630,40,50,

instructicn 60,70 4 S

2630 AC(A) Course Students graduated Final product

2640 AC(B) Course Students graduated Finail product

2650  ATC(0) Course Students graduated Final product ;

2660 GCA(0) Course Students graduated Final product

2670 CATCC Course Students graduated Final product

2700  ATC Maintenance Man months of Cost Centers 2710,30,40,
Overhead instruction 50,60,80,90 % S

2710 CPN-4 Maintenance Students graduated Final product
Course

2730 FPN-36 Course ‘Students graduated Final preoduct




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS ST NAS GLYNCO

{SHEET § of &)

RMS
cobt

SUBCOST CENTER

WORK UNIT
(outPuT)

IRTERMEDIATE PRODUCT
DISTRIBUTION

2740
2750
2760

2780
2790
2810

GCA Eng Course
GCA/RATCC

SPN 6/12 Course
(inc. SPN 35,42)

SPN 10 Course
MATCV Course
Digital Systems

Students graduated
Students graduated
Students graduated

Students graduated
Students graduated
Not avatilable

Final product
Final product
Final product

Final product
Final product

A1l cost centers at NATYC
% 0,E,C,.S
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DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NATTC JACKSONVILLE

(SHEET 1 of 1)

SUBCOST CENTER

WORK UNIT
(ouTPUT)

INTERMEDTATE PRODUCT
DISTRIBUTION

Command & Executive
Office

Administration
Department

Personnel Department

Average number of
personnel at NATTC

Number of personnel
assigned

Number of personnel
assigned

A1l cost centers at
NATTC % 0,E,C,S

K11 cost centers at
NATTC % 0,E,C,S

A1l cost centers at
NATTC % 0,E,S

A1) cost centers at

Logistics and Resources Number of personnel
NATTC % 0,E,C

Dept. (Admin. Work Units) served

Dental Department

Medical Department

Training Administration

AE Schools Adminis-
tration

AE({A) Course
AE(B) Overhead

AEV(B) Course
AEI(B) Course

A0 Schools
Administration

AO(A) Course
AO(B) Course
AO(M) (0) Course
Radiog (C) Course.
Marmech Course

Custodial Services

Number of visits
Number of visits
Man months of

instruction

Man months of
instruction

Students graduated

Man months of
instruction

Students graduated
Students graduated

Man months of
instruction

Students graduated
Students graduated
Students graduated
Students graduated
Students graduated

Not availabie

A1l cost centers at
NATTC % 0,E,S

All cost centers at
NATTC % 0,E,S

Cost centers at NATTC
S

Cost Centers 3320,30,
40,50 ¥ S

Final product
Cost Centers 3340, 3350
3

Firal product
Final product

Cost Centers 3420,40,
60 % S

Final product
Final product
Final product
Final product
Final product

Cost centers at NATTC
% 0,E,C,S




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT MATTC LAKEHURST

(SHEET 1 of 1)

RMS SUBCOST CENTER WORK UNIT INTERMEDIATE PRODUCT

CODE (ouTPUT) DISTRIBUTION

0100 Command & Executive Average number of A1l cost centers at NATTC
Office personnel at NATTC % 0,E,C,S

0210 Administration Number of personnel A1l cost centers at NATTC
Department assigned % 0,E,C,S

0220 Personnel Number af personnel A1) cost centers at NATTC
Department assigred % 0,E,C,S

0240 First Lieutenant Not available A1l cost centers at NATTC

% E,S .

0400 Supt, of Training Man months of Cost Centers 0410, 0420
AG Schools instruction E I

0419 AG(A) School Students graduated Final product

0420 AG{B) Schoo! Students graduated Final product

0500 Supt. of Training 4an months of Cost centers 0510, 0520
PR Schools instruction zs

0510 PR(A) School Students graduated Final product

0520 PR({B) School Students graduated Final product

0600  Supt. of Training Man months of Cost Centers 0610, 0700
AB Schools instruction %S

0610 Training AB{(A) Students graduated Final predyct
Schools

0700 Trainéing AB(C) Students graduated Final preduct

& (0) Schoois




DISTRIBUTION RULES FOR INTERMEDIATE PRODUCTS AT NATTU PENSACOLA

(SHEET 1 of 1)

RMS SUBCOST CENTER HORK UNIT INTERMEDIATE PRODUCT

CODE (ouTpuT) DISTRIBUTIGN

8000 Command & Executive Average number of A1) cost centers at NATTU

personnel at NATTY % 0,E,C,S

8100 Administration Number of pcrsonnel A1l cost centers at NATTU
Department assigned " 0,E,C,

8200 Training Department Number of students A1) cost centers at NATTU
Overhead graduating %S

8240 PH(A) School Students graduated Final product

8270 PH Recon (0) Students graduated Final product

8300 MOPIC{C) School Students graduated Final product

8320 PHER Course Students graduated Final product




UNCLASSLELED

Secnnty Classificetion
DOCUMENT CONTROL DATA-R&D
JSecurity classitfication of ditle, bodyv of ahsteact and indexing annotation mast he entered when the overall report §x classilied)
1 OHIGINATING AT TIVITY (Corpurate author) 28, REFORT SECURITY CLASSIFICATION
Mellonics Systems Development Division UNCLASSIFIED
Litton Systems, Inc. 2b. GROUP
1340 Munras Ave., Monterey, Calif. 93940 N/A

3. RLPORT TITLE

Naval Air Technical Training Command Manpower Allocation and Pro-
ductivity Measurement Models.

-

4. DESCRIPTIVE NOTES (Type of teport and inclusive doies)

. Final Report

5. AUTHORIS) {First name, middie initial, laat name)

¢. REPCRT DATE 78, TOTAL NO. OF PAGES 7b, NO. OF REFS
15 December 1969 107 3

83. CONTRACYT OR GRAMY NO 94, ORIGINATOR'S REPORT NMUMBER(S)
N00022~-69~C=-0100

b. PROJECT NO.

c. 9d. GTHER REPORT NOIS) fAny other numbers that may be assigned
this report)
d. ' PRR-70-4

10. DISTRIBUTION STATEMENT
This document has been approved for public release and sale,
its distribution is unlimited.

11 SUPPLEMENTARY NOTES 12. SPONSORINIG MILLITARY ACTIVITY
Department of the Navy
Bureau of Naval Personnel
Washington, D. C. 20370

13. ABSTRACT
A Manpower Allocation Model (MAM) and a Productivity Measure-

ment Model (PMM) fnr the Naval Air Technical Training Command
(SNATECHTRA) were developed to provide Navy management with tools
" for improved meampower planning, programming and budgeting. Develop-
ment of the models included investigation of the available data and
an analysis of the processes which take place at the varinus CNATECHTRA
facilities. After the models were formulated, computer programs
were writtén, tested and run using available data. The MAM provides
a quantitative means of examining manpower requirements to support
various student training rates at the two naval air stations,
four naval air technical training centers, one naval air maintenance
training group and one naval air technical training unit comprising
CNATECHTRA, as well as its command hcadquarters staff.. The model
is designed to uee data from RMS PRIME, OPNAV 5320, andé Summary
of Training Operations Reports, Other sources of data can also be
utilized.

DD f%*..1473 (Prct ) UNCLASSIFIED

0101-807-6801 Sccurity Clasaification




Security Classification

T CrREN A J LINK O LINK C
HEY WORODS ——

l'?C"".I wT aoLuL ' wT FOLE wr

Personnel Research 1
Manpower Allocation Model - MAM
Productivity Measurement Model - PMM
Student Training Rate - STR

Resource Management System -~ RMS
Process Analysis

==

DD ™. 1473 (sacx) JNCLASS1FIZD

AN Wal M

Sararite Clasaificatinn




