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1,0 INTRODUCTION AND SUMMARY

CONSAD Research Corporation has been under contract to the
Air Force Human Resources Laboratory (AFHRL) of the Air Force
Systems Command to construct and demonstrate a methodology for
estimating the costs of conducting on-the-job training (OJT) in the
Air ¥Yorce, The project focus has been on the formal upgrade train-
ing to the 3, 5, and 7 skill levels. The objective of this research has
been to produce a series of cost estimating relationships which will
employ existing Air Force data systems to generate the desired OJT
program costs at various command levels and over a range of user-
specified time intervals. This methodology is intended to provide
reasonable cost estimates for budgeting and planning purposes,
without burdening the user with costly and time-consuming data col-
lection requirements. The costing approach detailed in this report
should alse be of.value to the Air Force in maximizing the efficiency
of regource allocation.

1.1 Summary of Project Tasks

The project effort consisted of five major tasks:

. Task 1. 0 - Literature Review.

. Task 2. 0 - Cost Factor Identification.

. Task 3.0 - Cost Factor Quantification.

. Task 4, 0 - Specification of Costing Methodology.
. Task 5.0 - Dermonstration Costings.

1.2 Literature Review Surnmary

The literature review activities focused on the analysis and eval-
uation of a wide range of cormmpleted and ongoing research in the areas
of program costing, benefit-cost analysis, program evaluation, and
training program management. An emphasis was given to research
dealing with OJT and vocational-technical education. The major
sources of information included the Defense Documentation Center,
AFHRL, the USAF Air Training Command (ATC), US Department of
Health, Education and Welfare, and the US Department of L.abor.

[
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This review of the state-of-the-art was extremely valuable in formu-

~- lating a taxonomy of relevant cost factors, However, most existing

program costing techniques would have required too much collectjon
of new data for practical application in the current effort,

1.3 Cost Factor Identification Summary

In pursuing the identification of relevant cost factors associated
with an OJT program, costs were categorized using the following
general cost accounting categories:

. Fixed overhead expenses.
. Variable input costs.

. Opportunity costs,

. Capital expenditures.

Each of these categories was then broken down into a set of specific
cost itemns.

The major category of capital costs eventually quantified was the
cost of development and revision of materials for career development
courses (CDCs). The initial cost of development of a given CDC is
recovered over the expected useful life of the course,

Fixed overhead costs are those which result from the adminis-
tration and management of the OJT program and which do not vary
with the number of trainees. In this category, cost factors were
developed to reflect the costs of regularly maintained OJT personnel
at the Air Force Headquarters, major command (MAJCOM), and con-
solidated base personnel office (CBPO) levels, as well as the cost of
the time spent in OJT activities by personnel of the Extension Course
Institute (ECI).

Variable input costs are those which depend specifically on the
number of trainees present. Cost factors included in this category
actounted for supervision, unit OJT administration, and the cost of
printing and distributing CDC materials.

Opportunity costs, the subject of considerable debate, were
jncluded as a policy option. As no clear consensus exists concerning
the use of opportunity costs, their employment in the costing



, metbadalﬁgv was clasgﬁled as one of the optional costing modes. This
“'cost category was represented by a factor for the value of trainee time.
Qppartugnlw costs, as well as overhead and variable input costs, were
treated as expenses in the accounting period in which they occur.

These chasen EQEt factors are the product of critical evaluation
of available data and quantification techniques. Initially, the '"wish
list'' of possible cost factors included such items as land, buildings,

- and office and training equipment and supplies, as well as factors for
the cost of personnel time and the cost of training materials. Based
on a review of existing Air Force data bases and management informa-
tion . s,rstems, as well as on several interviews with OJT personnel,

the more practical list of cost factors was compiled, The overriding
criterion in selecting these cost factors was the availability of quantifi-
cation information through existing Air Force data structures, Appli-
cation of this criterion to the set of possible cost items resulted in the
following conclusions:

. Cost items dealing with OJT shared equipment,
supplies, facilities, and land were not specifically
accounted for in any total Air Force data system
and would thus require primary unit-specific data
collection for measurement,

. Equipment used exclusively for OJT purposes is
normally purchased under operational budgets that
do not separately account for OJT capital, opera-
tions, and maintenance costs,

. No specific accounting of OJT trainee time is avail-
able through any systemwide manpower or pe rsonnel
data structure,

In light of these major data system constraints, the list of measurable
cost factors to be mcluﬂed in the methodology was narrowed to the
aforementioned items, These cost factors represent direct costs of
the Air Force OJT program.

1t should be noted that some of these cost factors overlap several
of the cost categories. Development costs for instructional aids include
the overhead costs incurred by the responsible agency. Production
costs for those aids also encompass supplies, postage, handling, and
clerical services. Personnel costs for administration and management

14



include time spent in planning OJT programs and producing OJT man-
agement reports. Even though some of these sub-items are not delin-
eated as separate cost factors, they are accounted for in the total cost
figure.

1.4 Cost Factor Quantification Summary

In evaluating various quantification techniques for estimating the
value of defined OJ T cost factors, the first consideration was the level
of aggregation at which the costs were to be reported. Since derived
cost estimates may be desirable at several levels of aggregation
ranging from base level to systemwide, emphasis was placed on
selecting an estimating variable which could be readily measured at
various program levels. The selected quantification variable also
required measurement flexibility with respect to alternative time
frames, since quarterly and semi-annual, as well as annual, cost
estimates might be desired,

Based on the above requirements, two quantification options were
selected for analysis. The first is a ''cost per trainee' approach which
requires an accounting of total trainee volume over time for each
selected program stratification. The second is a '"cost per trainee-
month! approach which requires an accounting of monthly trainee
volumes for each program stratification over a selected time period.
These options were selected for the following reasons:

Trainee volume data are available through existing

Advanced Procurement Data System (APDS) report-
ing mechanisms at the base level in the form of the
Uniform Airman Record (UAR).

Tyainee volumes are easily aggregated from the unit
to the base, MAJCOM, or system levels in an addi-
tive sense.

. Trainee volumes are generally reported on a quar-
terly basis, but monthly data can be extracted through
existing data systems. ’



The second consideration in defining a quantification approach
was the use of derived cost estimating relationships instead of empir-
ically measured cost data, Alrhough some measured OJT costs are
available, e.g., CDC development and production costs, the majority
of the defined cost factors are not treated as separable accounts in
existing Air Force cost accounting systems. Sirice the option of insti-
tuting primary data collection procedures to measure these costs was
not within the scope or intent of the project, emphasis was placed on
developing derived cost eatimating parameters. Whenever possible,
however, actual cost data were used to derive the desired cost param-
eters on a per trainee or per trainee-month basis.

Chapter 3 describes, in detail, the data bases used for quantify-
ing the identified cost factors. Analysis of the Occupational Survey
Data Base provided OJT supervision time estimates for several career

‘fields, as well as information concerning other background character-
istics. Combinations of this information were used to estimate super-
vision requirements for given trainee-month volumes in the career
fields examined, The cost of this supervision time was based on the
standard wage rates by grade as specified in AFR 173-10, Volume 1,

Factors for administration and management costs were derived
from several sources. A survey of MAJCOMs provided information
concerning manpower used for OJT administration at MAJCOM and
system headquarters, as well as at intermediate cormmmands, Contacts
with ATC and the Air University provided inventories of OJT manpower
requirements for the OJT Advisory Service and for ECI, Base level
OJT management personnel are specified in AFM 26-3, Using one
OJT administrator per unit, as specified in AFM 50-23, unit oJT
administration costs were estimated using 45 trainees as the standard
load requiring full-time OJT responsibility, These base level admin-
istration requirement estimates were verified through contacts with
Bergstrom Air Force Base personnel.

The costs of other OJT program support functions were estab-
lished through contacts with ECI, CDC development and revision costs
are established through controlled accounting procedures, as are print-
ing costs. These costs have been associated with enrollee-months
instead of trainec-months since not all Air Force Specialty Codes
(AFSCs) employ CDCs,
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1.5 Summary of Project Results

The major result of this project is an OJT costing procedure that
works and is understandable, Whexe no pragmatic procedure existed
before in operational terms, there is now a flexible and easily applied
approach to estimating the costs of OJT activities at the unit, base,
MAJCOM, and Air Force levels, The methodology can be applied to
assess the variadbility of OJT costs among skills and, in some cases,
between units and comviands as an aid in considering the implications
of OJT activities within overall Air Force operations. Though the
methodology relies on existing data and approximation based on aver-
ages, its reliability can be judged as quite good at the higher aggre-
gate levels and fair at the individual unit level.

The methodology developed and demonstrated in this project can
be extended to a broader array of practical Air Force applications.
The most obvious expansions and extensions suited to applying the
methodology across the. Air Force as a whole include:

. Expanded data analysis and cost factor estimation
based on the processing of data from occupational
surveys and other sources for as wide an array of
skills as possible.

. Augmented.calculation of cost factors associated
with the use of operational equipment and facilities
for QJT purposes.

. Intensified assessment of trainee productivity while
in OJT in order to sharpen the analytical power and
reliability of the method so far developed.

. Formalized development of an OJT costing procedure
and related manuals or data forms for promulgation
as specific Air Force manual materials to guide
uniform, systemwide calculation of OJT costs.
The basic result of this project has been a realistic demonstration that

OJT costs can be calculated on the basis of existing Air Force data and
under realistic application conditions.
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‘An overview of thé costing methodology itsclf -- along with
descriptive materials on its practical demonstration -- is provided in
the next chapter, That material is followed by a detailed, step-by-
step derivation of the methodology, its application, and its significance,




2.0 OVERVIEW OF OJT COSTING METHODOLOGY

Initially, several different approaches to estimating the cost of
OJT were considered. Gay (1974) has desecribed some aspects of an
approach to training cost assessment that attempts to capture the value
of the hurnan capital invested in OJT programs, Such a theoretical
approach has praviééd guidance in establishing cost categeries but
remains too cumbersome to be used in 2 working cost methodology.
An earlier study by Dunham (1972), which also provided many useful
.guidelines, examined in detail the cost of OJT to a single skill level
in a single Air Force specialty. This study, which included an OJT
survey, identified many of the cost factors that have since been incor-
porated in the methodology presented here.

Most recently, Stephenson and Burkett (1975) have completed a
systems analysis of On-The -Job Training in the Air Force. In addi-
tion to further specifying the relevant cost factors, this analysis has
provided a well-defined framework of OJT operationé in the Air Force.
The costing methodology presented herein has been designed to reflect
this organization of OJT operations. However, cost factor estimation
using existing data bases has been ernphasized so that costly surveys
might be avoided. '

Benefits of a costing approach based on factor estimation include
both practicality and flexibility. The methodology as presented requires
only a minimum of easy user calculations., Furthermore, cost esti-
mates can be made for a wide variety of training aggregations, all
based on the same standard cost factors, This inherent simplicity
also enhances the comprehension and comrnunication of results.

2.1 Aggregation of Training Costs

Having identified the quantifiable costs of OJT, it became clear
that the cost of any given trainee-month could be expressed as the sum
of costs in each of the basic cost categories. The cost of a trainee-
month could be simply stated as the sum of the costs of OJT super-
vision, unit OJT administration, base CBPO OJT administration,
MAJCOM OJT administration, USAF HQ OJT administration, and CDC
enrollment. Using the capability to assess the cost of a single trainee-
month, it would become possible to assess the cost of any trainee-
month aggregate by suniming the costs of the trainee~months included.
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In practice, it became possible to easily assess the costs of training
in an AFSC at any unit by simply applying the cost factor sum to the

total number of trainee-months since 2ll these trainee-months were

subject to the sarme supervision cost, being AFSC dependent, and the
same unit, base, MAJCOM, and USAF HQ administration costs.

The additive nature of the training costs further allows cost
aggregations to any desired level. In particular, the cost of OJT in a
career field at a base or MAJCOM can be determined by summing the
costs of OJT in that AFSC across all units in the base or MAJCOM,
Alternatively, the total cost of OJT ata unit can be assessed by sum-
ming the OJT costs in all career fields present in the unit, Cost esti-
mates for progressively larger training aggregates can be made by
sumrding all unit OJT costs for a base OJT cost, summing all bage
OJT costs for a MAJCOM OJT cost, and eventually summing all
MAJCOM OJT costs for an Air Force system OJT cost.

Part of the virtue of such a simple additive structure is that the
cost components can be combined in numerous meaningful ways. I
need be, overhead costs alone can be examined by simply excluding
the supervision cost factor beiors aggregating trainee-month costs,
The cost of training a single person to upgrade can be assessed by
summing the cost each month over the number of months in training.
OJT costs can be compared with formal in-class training costs in any
career field by examining the average cost to upgrade by both means.

2.2 Cost Factor Variation

Having outlined the overall framework within which cost factors
are *to be employed, the factors themselves need to be clearly des cribed.
The cost factors have been defined such that each factor is the result
of a particular QJT-related activity. Each cost factor must also be
associated with the training load to which it applies, thatis, the train-
ing quantity supported by the 0OJT-related activity. The cost of OJT
administration at USAF HQ can be attributed to all OJT systemwide.
Therefore, the !'worldwide' OJT cost factor is a single additive cost
factor that is one component of the cost of every trainee -month. The
MAJCOM overhead cost factor, however, cannot be applied to all
trainee-months. Since MAJCOM OJT overhead supports the OJT in
only. that MAJCONM., the MAJCOM OJT cost factor applies equally to
all trainee-months occurring in the MAJCOM but is not applicable to
the trainee-rnonths in any other MAJCOM. Similarly, overhead cost
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factors have been cstablished for each base and for each unit, A
"worldwide" cost factor reflecting the costs of ECI staff personnel and
CDC printing costs has been established and is applied uniformly to all
CDC enrollee-months.

The remaining cost factors -- supervision cost, trainee-time
cost, CDC development cost -- vary more significantly by AFSC than
by organization. Whereas a very clear organizational delineation
exists for the trainees associated with each overhead cost source, the
three remaining cost items apply to trainees found systemwide., How-
ever, the cost of supervision in a career field is applied to training in
only that career field. The cost of CDC development is applied to
enrollees in only the related CDC.

Thesec identified types of variation in the cost factors have been
specified only after considering other possible variations. It was
originally hypothesized that factor values could vary according to four
parameters -- MAJCOM, geographic location, Air Force specialty,
and upgrade level. Variance by location was eliminated as a simplifi-
cation, Size restrictions of the Occupational Survey Data Base required
that supervision costs be examined by varying not more than one param-
eter,

2.3 Cost Factor Estimation

A central feature of the OJT costing methadology is reliance on
continued data collection and factor reestimation. To estimate the
factors, total training costs for each OJT cost component, as assessed
for the most recent accounting period, are attributed to all of the
affected trainee-months carried during the same period.

Total cost of OJT component OJT cost factor
Total trainee-months carried/\( .\ _ocent = in dollars per
. lost recent ] T
accounting _ trainee-month
period

After each cost factor has been estimated, using known costs during
the most recent accounting period, the newly estimated factors can be
applied to training load projections to derive associated cost projec-
tions. '

(Cost factor) « (Projected trainee-months) = Projected OJT cost

=y 77
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The periodic reestimation of cost factors enhances the reliability of
cost eatimates.

2.4 Optional Costing Modes

So that the costing methodology might be as broadly applicable
as passible, a number of optional modes have been described. One
type of option allows the inclusion of cost factors not included in the
standard costing modes. In particular, one option allows the cost of
trainee time to be added to the usual cost factor components. Another
option promotes the use of us er-specified cost factors to replace
standardized values so that costings, particularly of small trainee-
month aggregates, can be based on gituation-specific data., This
option helps provide for accurate costings of OJT in any unit whose
training load is above or below average. In sum, the optional costing
modes provide the user with the necessary flexibility to apply the
methodology to specific needs,



3,0 DATA SOURCES AND ANALYSES
OF COST FACTORS

The purpose of this chapter is to define the sources for data
used in the derivation of cost factors and to provide procedures and
techniques for developing those factors as inputs to the actual costing
methodology described in Chapter 4. For those data items and cost
factors which are career field dependent, actual examples of data
obtained and procedures employed will be utilized for demonstration
purposes.

3,1 Assessment of OJT Supervisor/Trainer
and OJT Trainer Time Allocations Through
Analysis of Occupational Survey Data

As discussed in earlier chapters, several alternatives to assess-
ing supervisor and trainer time commitments to OJT were considered.
Each alternative was evaluated relative to the criteria of utilizing
existing Air Force data sources and minimizing the data collection and
analysis burden, The end result of this evaluation was a decision to
utilize the Air Force Occupational Survey Data Base and its accompany-
ing data analysis capabilities to estimate, for costing purposes, the
amount of time spent by OJT supervisors/trainers and trainers in
conducting formalized OJT. This data base constitutes essentially the
sole source of task time data available for most AFSCs on a central-
ized basis suitable for mass data analysis,

The Occupational Survey Data Base is maintained by the ATC
Occupaticnal Measurement Center in conjunction with AFHRL. The
data represent responses to surveys conducted in various career fields
which solicited information on the number and types of tasks performed
by members of those career fields and the relative amounts of time
spent on those tasks, In addition, background data on the respondent's
current assignment, grade, and responsibility are also maintained.
Currently, the data base contains completed survey results for approx-
imately 67 percent of all career fields, with an additional 9 percent of
the remaining career fields scheduled for survey completion within the
next 2 years. A more detailed discussion of the status of the Occupa-~
tional Survey Data Base is contained in Appendix A,
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The primary objective of the analysis of Occupational Survey
Data was to develop procedures for defining samples of OJT super-
vigor/trainer and trainer populations and for estimating the amount
of time allocated to OJT by members of these groups. The above
groups are considered subsets of the total career field population.
These subsets are delineated by defining a set of OJT-related career
field tasks for which indicated respondent performance results in the
_inclusion of the respondent in the defined group. The procedure by
which task subsets are defined is one of determining OJT supervisor/
trainer and trainer duties and responsibilities from AFM 50-23, as
well as selected field interviews, and then selecting from the career
field task inventories those tasks which best reflect the determined
responsibilities and duties.

An analysis of each career field's population sample is then
performed which results in the generation of distributional statistics
on percent time spent on OJT tasks, grade structure, and other back-
ground organizational /management information. These statistics are
then used to determine whether sufficient similarity exists among the
populations to justify career field groupings relative to percent time
spent, grade distribution, and other descriptive characteristics. The
remainder of this section discusses the procedures employed and the
examples used in analyzing the Occupational Survey Data Base to pro-
duce measures of percent time allocated to OJT within discrete or
grouped supervisor and trainer populations.

3,1, 1 Definition and Analysis of OJT
Supervisor/Trainer and OJT
Trainer Population Samples

"The first step in the analysis of the Occupational Survey Data
Base was to extract from the universe of survey respondents that
subset of respondents which could be classified as OJT supesrvisors/
trainers or trainers in each career field. To facilitate this type of
analysis, AFHRL maintains 2 battery of Comprehensive Occupational
‘Data Analysis Programs (CODAP) which delineates population subsets
according to user-specified task performance criteria and then gen-
erates descriptive statistics for the defined groups. Under the initial
assumption that the characteristics of the OJT supervisor/trainer and
trainer groups would vary with career field, the following generalized
procedures were developed for conducting CODAP analyses:

1. Obtain from AFHRL/OR the Occupational Survey

study numbex and most current task inventory for
the subject career field. ‘
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2. Utilizing AFM 50-23, Tables 4-5 and 4-6, in con-
junction with selected field interviews, select from
the task inventory those tasks (by number) which
best describe the duties and responsibilities of an
OJT supervisor /trainer or trainer. This task list
is designated as Subset A,

3. Select from Subset A those tasks for which indicated
performance would best assure that the respondent
is an active OJT supervisor/trainer or trainer.
This task list is designated as Subset C,

4. Select from Subset A those tasks for which non-
performance would best assure that the respondent
is not 2 formally designated OJT supervisor/trainer.
This task list is designated as Subset B.

5. Develop a CODAP data analysis request which con-
tains the desired study number, the designated task
subsets, and the following task performance criteria
for defining groups:

a, The OJT supervisor/trainer group is defined as
the set of respondents who perform one or more
tasks indicated in Subset C and do not have a "T"
prefix on their Duty AFSC, *

b, The OJT trainer group is defined as the set of
respondents who perform one or more of the
tasks indicated in Subset C, do not perform the
tasks indicated in Subset B, and do not have a
"T" prefix on their Duty AFSC,

In addition to the task subset descriptions and task performance
criteria, the analysis request should also contain the following specifi-
cations for generating the statistical summaries necessary to evaluate
the magnitude and variability of OJT time allocations by the various

groups:

#his condition seeks to eliminate possible bias due to the inclu~-
sion of ""full-time instructors™ in the OJT groups.
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i. FTor each of the groups defined for each career field
in Step 5a above, the following statistics are to be
generated for the total list of OJT tasks in the sub-
set career fields:

. Percent performing each task.

. Average percent time spent on each task by
members performing. :

. Average percent time spent on each task by
all members.

. Percent performing all tasks.

. Average percent time spent in all tasks by
members performing.

. Average percent time spent on all tasks by
all members.

ii. For each of the groups defined for career fields in
Step 5b above, the following statistics are to be gen-
erated for the list of OJT tasks specified for each
career field excluding those tasks indicated in
Subset B:

. Percent performing each task.

. Average percent time for members performing.

. Average percent time for all members.,

. Percent performing all tasks.

. Average percent time spent on all tasks by
members performing.

. Average percent time on all tasks by all members.

iii. For each of the groups defined for the career fields
in Steps 5a and 5b above, the distribution statistics
for the following background information categories
are to be generated:

. Grade. _
. MAJCOM.

. Primary AFSC.

. Duty AFSC,

. Job location (CONUS versus non- CONUS).

.  Total months active Federal military service,
Numbezx of subordinates reporting for supervision.
« Organization.

. Base or installation.

., Present work assignment,
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ive The following are desirable but not required cross-
tabulations of background variables that can be
requested:

Distribution of total months active Federal mili-

tary service by grade.

. Distribution of number of subordinates reporting
by MAJCOM.

. Number of respondents with organization desig-

nated as HQ.

For demonstration purposes, the group definition and task cri-
teria procedures were carried out for the 15 selected career fields
listed in Table 1. The format and content of the OJT task subsets
which resulted from this demonstration are contained in Appendix B.

After the development of task subsets and task performance cri-
teria, the next step is to carry out the CODAP analysis of the Occupa-
tional Survey Data Base for each of the career fields being considered.
This was accomplished by submitting an analysis request to AFHRL/OR’
containing the task subsets and sample definition criteria developed in
Steps 1 to 5 above and the statistical summary specifications outlined
in Steps i to iv above, In addition to these items, the analysis request
should also indicate the desired stratifications of the variable sum-
maries requested for the analysis, While these stratifications may
vary depending on desired level of detail, the following set of specifi-
cations are considered adequate for the current methodology:

Duty AFSC: 3, 5, 7, and 9 skill levels,
- Primary AFSC: 3, 5, 7, and 9 skill levels.
Grade: El to E9 inclusive,

MAJCOM: all major commands and separate
operating agencies.

. Job Loeation: CONUS and non-CONUS,

Number of Subordinates: intervals of five up to
a maximum of 20.
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TABLE 1: Career Fields Selected for Occupational
Survey Analysis of OJ T Supervisor/Trainer
and Trainer Samples

AFSC Study
Career Field Title Number

291x0 Telecommunication Operations 6217°¢
293x3 Radio Operator 5477¢
303x2 Aircraft Control and Warning 5177
Radar Repair
304x4 Ground Radio Communication 5735
Equipment Repair
316x0F Missile Systems Analyst 4721
316x1L Missile Systems Maintenance 4852¢
326x1 Integrated Avionics 4762¢
431x0C Helicopter Mechanic 4809¢
431x1A/C/E Aircraft Maintenance : 6071¢
552x0 Carpentry 5427
552x5 Plumbing 5596
611x0 Supply Services 3688
672x1 General Accounting 5627
702x0 Administration 4391
732x1 Personnel Affairs 5395

cThese career fields were analyzed for the costing methodology
demonstration.




. Number of Supervisor/Trainer Tasks Performed:
intervals of one up to the total number of tasks
indicated,

. Percent Time Spent on Supervisor/Trainer Tasks:
intervals of one up to 10 percent, then intervals of
10 up to 100 percent,

. Number of Exclusively Supervisory Tasks Per-
formed: intervals of one up to the total specified
number of tasks.

. Number of Sample-Qualifying Tasks Performed:
intervals of one up to the total specified number
of tasks,

. Number of Non-Exclusively Supervisory Tasks
Performed: intervals of one up to the total spe-
cified number of tasks.

. Percent Time Spent on Non-Exclusively Supervisory
Tasks: intervals of one up to 10 percent, then
intervals of 10 up to 100 percent.

As a means of further demonstrating the Occupational Survey
Analysis procedures and concurrently generating sample statistics for
gubsequent costing demonstrations,. a CODAP analysis request was
submitted, containing all developed criteria and specifications for the
15 gelected career fields. AFHRL completed the analysis of six of
these career fields, They are indicated by the superscript ''c' on the
Study Numbers in Table 1.

The results of the CODAP analysis of the specified career fields
are given in several computer summaries of the sample statistics. of
primary importance to the costing methodology are those summaries
contained in the VARSUM listings. These listings provide frequency
distributions of the defined OJT supervisor/trainer and OJT trainer
groups for each career field over the specified variable stratifications
contained in the analyses request. These distributions, in turn, pro-
vide the means by which the percent time allocated to OJT tasks and
the variability of that time allocation relative to other population vari-
ables can be evaluated,
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3, 1.2 Evaluation of Percent Time
Spent by OJ T Supervisors/
Trainers and OJT Trainers

The results of the Occupational Survey Analysis offer three
basic sample distributions which can be utilized to assess the cost of
time allocated by OJT supervisors/ trainers and OJT trainers to the
OJT program. First, the distribution of each group over the percent
of work time spent on OJT-related tasks allows for the calculation of
the "mean percent of work time allocated to OJT" for OJT supervisors/
trainers and OJT trainers in each career field.* Second, the distribu-
tion of each group over the number of trainees supervised allows for

#*Archer, W. B., Computation of Group Job Descriptions from

Occupational Survey Data, Lackland AFB, Texas, ‘Personnel Research
Laboratory, Aerospace Medical Division, Air Force Systems Command,
PRL-TR-66-12, December, 1966, Ithas been recognized that the
means. of estimating the percent of work time is based on surveys solic~
iting subjective estimates. However, these surveys were designed to
produce overall job descriptions. Neither the survey administrator nor
the respondents can be expected to have placed any particular emphasis
or deemphasis on those task items that happened to be training-related.
In this respect, the estimates of training-related time as a portion of
total work time should be suitably unbiased., This position is supported
by McFarland (1974) in a study assessing the compatibility of Manage-
ment Engineering Team (MET) and Occupational Survey estimates of
task time requirements. ''The correlation obtained between the job
inventory estimates of [percent] time spent and the measured time pro-
vided by MET was 0.7912 with N = 1, 784... it can be said that both
methodologies are clearly measuring the same job performance."
Thus, it appears that both means of describing the AFSs provide
similar estimates of relative time requirements for task performance.
However, it remains true that the survey analyses do not actually mea-
sure the absolute time requirements for task performance. Neverthe-
less, the demonstrated compatibility of such estimates with those made
by METs, combined with the absence of consolidated absolute training
task time measurements, suggests that the approach employed in esti-
mating absolute time requirements based on job survey analyses is
appropriate, This conversion from percent work time to absolute time
has been based on the standards for total available work time described
in AFM 26-3, Volume 1. (McFarland, B. P., Potential Uses of Occu-
pational Analysis Data by Air Force Management Engineering Teams,

Brooks AFB, Texas, AFHRL-TR-74-54, July, 1974.)
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the calculation of an average number of trainees over which the calcu-
lated percent times are allocated. Finally, the distribution of each
group over grade allows for the stratification of OJT supervisor/trainer
and OJT trainer time allocations over the various grade levels for
costing purposes,

Although the above distributional statistics can be obtained
directly from the computer output, it was felt that an intermediate
step of graphically representing the distributions would provide a
more practical means of assessing the characteristics of each group.
It was also felt that such graphical representations would enhance sub-
sequent analyses of time factor similarities among the various groups,

As a means of demonstrating this graphical approach to evaluat-
ing the cost factor characteristics of the groups, the 291x0, Telecom-
munications Operator career field, was chosen as an example. This
field contained 591 OJT supervisors/trainers and 400 OJT trainers.
The distributions of these groups over the number of OJT tasks per-
formed are presented in Figures 1 and 2, These figures demonstrate
the expected difference between the groups in that supervisors who
concurrently function as trainers show a more extensive involvement
in OJT tasks than do those who have only trainer responsibility.

The graphical interpretation of pesrcent time allocated by the
various groups was determined to be best represented by a sequence
of graphs that allowed for better definition of the time distribution
peaks, The simple graph of percent time spent (Figure 3) is some-
what misleading in that the true sample peak is not clearly defined but
rather implied somewhere within the 0 to 10 percent interval, A more
detailed graph of the 0 to 10 percent interval given in Table 5 provides
a more explicit indication of the distribution shape but the mean is
suspect because the tailing effect of the greater than 10 percent
jntervals is not considered. To capture both the tailing effects a§
the shape definition, the graphs in Figures 3 and 4 are combined i
Figure 5. This composite form provided the best visual representa-
tion of both shape and mean and was thus chosen as the format for
tabulating percent time data from the Occupational Survey Analysis.
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The composite form must, however, be interpreted carefully.
Only the wide columns can be read on the vertical scale. The narrow
columns contain the same total area between 0 to 10 percent time spent
as does the large column, but they have been height-adjusted for visual
comparison. As an intuitive guide, the scaled-down inset reveals an
approximate curve whose shape indicates the pattern of OJT time com-
mitment for Telecommunications Operator supervisors/trainers.
These supervisors generally spend between 4 and 12 percent of their
work time in OJT. In a similar fashion, Figure 6 demonstrates that
OJT trainers in this career field commonly spend 2 to 12 percent of
their work time in OJT, reflecting again their lesser overall responsi-
bility.

As an input to subsequent costing demonstrations, the percent
time data for each of the OJT groups in the five remaining sample
career fields have been tabulated in the recommended graphical form
and are contained in Appendix C.

To further verify the expected characteristics of the OJT groups,
the frequency distributions over skill level are graphed in Figures 7
and 8, These graphs indicate that the majority of the supervisors/
trainers and trainers are journeymen (5 level) and technicians (7 level)
with only small numbers being employed in these levels. The relative
shapes of these distributions agree strongly with the observed use of
skilled personnel in the field, Although not directly utilized in the
costing methodology, these skill level distributions may also prove
useful in estirnating the utilization and workload of skilled personnel
for resource management purposes,

The "mean percent time' estimates derived from the developed
percent time distributions represent those amounts of work time which
are allocated to all trainees supervised, Percent work time estimates

have been converted to approximations of absolute time estimates using
- the guidelines for available man-hours as published in AFM 26-3,
Volume 1, Air Force Manpower Standards., The validity of this conver-
sion should be established before OJT cost estimating is operationalized.
In order to maintain cost estimating flexibility at all organizational
levels, the current methodology design calls for the quantification of
cost factors on a unit basis, e.g., per trainee or per trainee-month,

In the case of OJT supervisor /trainer and trainer time, this is accom-
plished by estimating, for each group and career field, the mean
number of trainees supervised, The Occupational Survey Analysis
provides a distribution of groups over intervals of the number of sub-
ordinates reporting for supervision.
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F;gureg 9 and 10 give graphical depictions of these distributions -

"fn;r C)IT supermacrs /trainers and OJT trainers respsctively in the
'291x0 career field. Although some bias is to be expected in these dis-

» tnbutmns due to the definition of the variable, the mean should provide
a reasonable estimate of the number of trainees supervised because
groups have been restricted to OJT supervisory and training personnel,
'Additionally, independent estimates of the number of trainees super-
vised were obtained for verification purposes from the OJT Advisory
Service Survey* and from Noncommissioned Officers In Charge (NCOIC)
of OJT programs in the major commands. *¥* These estimates indicated
means in the intervals of 1 to 3 and 1 to 5 trainees supervised respsc=-
tively which compare favorably with the distributions developed from
the’ Gccup‘ati@nal Survey Analysis. The means of the’se distributians
develﬁ:p the apprcprlate percegt tm;e per tra.;nee fDI each tralnmg per-
sonnel group in each career field. Alternate forms of this cost factor,
such as estimated time per trainee-mmonth, can also be derived from
these data. These options will be discussed in later sections.

The development of OJT supervisor/trainer and OJT trainer time
per trainee estimates will allow for the calculation of the total training
personnel time required for a given number of trainees. In order to
place a dollar value on this time estimate, the distribution of time
spent over the grades held by members of the training personnel popu=-
lation must be known. Again, the Occupational Survey Analysis pro-
vides distributions of OJT supervisors/trainers and OJT trainers over
grade levels for each career field analyzed. Figures 1l and 12 show
these distributions for the respective groups in the 291x0 career field.
‘Returning to the skill level distributions in Figures 7 and 8 and recalling
the personnel management guideline of two grades per skill level, it
can be seen that the grade distributions are consistent with the skill
leve! stratification of the OJT training personnel, Field inquiries have
also indicated peak usage of OJT training personnel in the E4 to E6
grade levels which is consistent with the distributions derived from the
Dcc;upatlgnal Survey Analysis. As such, these distributions will be
used in the methodology to stratify calculated OJT supervisor/trainer
and OJT trainer time by grade level for costing purposes,

'$Stéphensan, R. W., and J. R. Burkett, Dn-thé -Job Tra.in"g in-
the Air. Fafce. A Sgstems Analysis, AFHRL/TT, Eecember, 1975 ’
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o -;3;-15,_3;'-,&11é.lygi5 of Cost Factor Aggregations

~'As indicated in the above analysis procedures, the costing anal-
ysis for OJT supervisor/trainer and OJT trainer time allocation will
require that three data items -- mean percent time, mean number of
trainees supervised, and percent distribution by grade -~ be developed
- and maintained in the cost factor table for each group in each career -
" field, - While these procedures will result in reliable data at the career
" field level, it was felt that some aggregation of similar career fields
'might be made which would reduce the size of the cost factor table
required for the costing analysis. '

In defining an approach to aggregating OJT training groups
withir. and among career fields, it was determined that if groups could
- be shown to be statistically alike, then the groups could be aggregated

and characterized by a single set of cost factors, In the case of the
8ix sample career fields used in previous sections, there existed a
~total of 12 groups (six career fields containing two groups each), Each
..of these groups is primarily characterized by four variable distribu-
tions generated from the Occupational Survey Analysis: (1) percent
time spent on OJT tasks, (2) number of trainees supervised, (3) grade,
and (4) skill level. Any two or more groups to be aggregated would
have to be shown to be similar with respect to all of these variables in
order to statistically support the use of a common set of cost factors.

Several statistical analysis techniques for assessing distribution
similarity were considered and the use of the chi square test of depen-
dency was chosen as the most straightforward., Through the use of
contingency tables, chi square statistics were generated for all possible
pairs of groups relative to the four characteristic sample variables.
Utilizing these statistics in conjunction with standard chi square tables,
the probability of being in error if group gsimilarity were rejected was
assessed, Under this hypothesis, a very low probability of being in.
error meant that groups could not be statistically treated as similar.

A higher probability meant that similarity could not statistically be
rejected. Tables 2, 3, and 4 show the results of the chi square aggre-
gation analysis for the example career fields, The alpha (a) values in
those tables indicate the error probability with a <0, 05 indicating
rejection of group simi‘arity and a2 0. 05 indicating non-rejection of

47



“’BLEZ- Chi Square Pairwise Comparisons of the OJT
i SupervmarlTramer Groups for Six Career Fields

tarpratatiam ln ganaral one cnuld decide to treat groups together unless ¢, for one or more measuros, w i
very small leas than 0,05 for instance, |
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ABLE 4 Chi Square Gnrnpansuns of the OJT Supervisor/
~ Trainer and OJT Trainer Groups for Each of
- Four Dlstributmns and Each of Six Career Fields

tﬂrpfﬂt&tlﬁm In genéral one could declde lo Lreat groups together unless &, for one or more
| measu:gs, was very small, less than 0,05 for instance,
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_ . The comparisons often revealed similarities in one or two vari-
”f‘.ablés.:bgtfnét”iéfall"féur measures, with two exceptions. Both super-
. visors/trainers and trainers appear very similar in the Integrated
Avionics career field and could perhaps be treated as an aggregate
group (Tables 4 and 5). Trainers for Integrated Avionics and Missile
‘Systems Maintenance also seem similar (Table 3). Though larger
aggregations were not examined, it appeared that an aggregation of
‘all three of these poptlations would be possible, For demonstration
_purposes, however, only the pair of Integrated Avionics groups was
" considered, This would have reduced the costing demonstration from
12 groups to 11 groups (see Table 5).’

However, aggregations should be considered carefully, Though
the chi square test can be used to quantify the probability that distribu~
tions are significantly different, it cannot describe the confidence levels
for deciding that groups are substantially similar. This fact is demon-~
strated upon a closer examination of Table 5 which reveals consistently
less time involvement by OJ T trainers as opposed to OJT supervisors/
trainers even though the chi square test does not reject the possibility
of similarity. The bias toward not rejecting similarity is discussed in
more detail in Appendix D. :

. Because of the relatively small number of groups involved in the
current example, it was decided to maintain cost factor detail for each
group and ignore the possible aggregation suggested by this analysis.
In a full-scale implementation of the costing methodology involving
several hundred groups, it is anticipated that the aggregation analysis
would generate larger and more reliable aggregates which would result
in a significant reduction in the required number of cost factors, This
reduction would render the methodology easier to use. It should be
noted, however, that career field OJT cost estimates based on aggre-
gate cost factors would differ slightly from those based on group-
specific cost factors. If groups are appropriately aggregated, such
differences should be of little consequence.
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TABLE 5: Integrated Avionics Aggregate
- AFSC 326xl

_Interval Supervisors | Trainers [

Percent Time Spent on
Tasks in Subset A

10,0000 -
1,0000 -
2,0000 -
3.0000 -
4,0000 -
5,0000 -

0.9999
1.9999
2,9999 1
3.9999
4,9999
5.9999

6, 0000 - 6
7.9999

7.0000 -
8. 0000 -
9,0000 -

. 9999

8.9999

9. 9999

10. 0000 - 10,0001

10, 0001

20, 0001 -
30, 0001 -
40, 0001 -
50, 0001 -
- 70, 0000
. 80, 0000

60. 0001
70. 0001
80. 0001

20,0000
30,0000
40, 0000
50,0000
60, 0000

90, 0000

O D OO0 OO0 - H O M B0 O W O e

IO 0o Cc OO0 0o O O r O b b Nk

bttt

90, 0001 - 100. 0000 0 0 0
Total 56 36 92
Mean 6.0870 4, 4864 5. 4607
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TABLE 5 (continued)

7 Supervisors

Trainers

Tnterval

'_ G;adig

WO 00 =3 O b WS DY b

Total
Mean

Number of Subordinates
Who Report to You
Directly for Supervision

0

1.5
6-10
11-15
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Total
Mean

Duty AFSC

32631
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32671
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Total

o O Wb OO

: I-:J o o

L
Lo kY
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36
4, 7500

36
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13

92
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3. 3 Assegsment of the OJ T Administrative/
Management Burd&n

A key element in determining the overall costs of the OJT pro-
 gram are the personnel costs associated with the administration and -
' management of OJT at all affected organizational levels. In 1dent1fy1ng
these costs, CONSAD first sought to delineate those groups at various
organizational levels which have full- or part-time responsibility for
direct administration or management of OJT. Those groups which
provided direct support to the OJT program in terms of course devel-
opment or instruction were also considered part of the overall admin-
istrative/management structure., The procedure utilized to identify
these "direct overhead cormiponents' was one of reviewing applicable
r:;rgamzatmnal manuals and regulations and constructing from them a
composite organizational chart for the OJT program structure. The
resulting chart is presented in Figure 13, The hierarchy represented
_in the chart indicates the management chain from the OJT trainee to
the HQ USAF/OPR. This chain exists in a similar form for each
MAJCOM with some variations at wing and base levels,

Having defined those groups involved in the direct management
and administration of OJT, CONSAD then sought to ascertain the
staffing for these groups and characterize that staffing by grade struc-
ture and variable or fixed size. The primary source for staffing data
at the MAJCOM and intermediate command levels was a survey of the
HO MAJCOM NCOIC!'s for OJT. This survey, conducted by telephone,
collected data on the size of OJT staff, their grade distribution, their
fixed or variable nature relative to trainee load, their full- or part-
time responsibility and the percent of staff time directly allocated to
the OJT management/administration function. Staffing data of a similar
nature for base level OJT management was obtained from Air Force
Manpower Standards (AFM 26-3). Table 6 contains references to the
staffing information collected for each organizational level indicated by
the corresponding letter on the organizational chart. Appendix E con-
tains a list of MAJCOMs and Separate Operating Agencies (SOAs) inter-
viewed during the survey process, as well as a table of suramary sta-
tistics on their responses to staffing inquiries.
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FIGURE 13: Organizational Structure for OJT Administration,
Management, and Program Support
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TABLE 6: Data Sources for OJT Administrative,
Management, and Program Support Staff
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The purpose of the staffing data collected through these proce-
dures is to facilitate the calculation of ''direct personnel overhead
factors' which will define the overhead burden associated with each unit
measure of OJT trainee load. Because the size of OJT staff indicated
in Table 6 ig subject to variation with changes in authorization or work-
load, the calculated burden will be considered an annual factor which
will require reestimation each year. Staffing data for each indicated
organizational level are to be collected annually according to the data
update requirements specified in Table 6. The staffing data for the
current year are then used to calculate the overhead factor for costing
analyses conducted during that period.

Since the costing methodology is designed for application at the
unit, base, intermediate cormmand, MAJCOM or Air Force-wide levels,
overhead factors must be calculated to correspond with the hierarchical
structure depicted in Figure 13. Each unit, base, and MAJCOM must
the refore have a defined overhead burden which exists to support OJT
conducted within their organizational boundaries. In other words, the
overhead staff burden at the unit/squadron level would be distributed
over the squadron training load, the base overhead staff burden over
the sum of all unit training loads for which it is responsible, and the
MATCOM overhead staff burden over the sum of all base training loads
for which it is responsible. Overhead staff burdens for OJT program
support such as the Advisory Service and other organizational levels
above HOQ MAJCOM would be distributed over the entire Air Force
training load. Costing at various levels is then accomplished by sum-
ming the overhead burdens to the desired costing level, For example,
costing at the MAJCOM level would reguire adding the overhead burden
for each unit and base within the MAJCOM to that established for the
HQ MAJCOM and higher levels and then applying that burden to the cor-
responding training loads at the unit level. Each unit-base-MAJCOM
would then have a composite overhead factor reflecting the overhead
staff burden existing for each command string.

Given that overhead staff burdens may change on an annual basis
and that trainees may be supported across year boundaries, it was
decided that the most appropriate training load unit for calculating
annual overhead cost factors would be a measure of "trainee-months, "
Under the assumption that a trainee is supported administratively for
the duration of active enrollment in formal OJT, the trainee-month
measure will facilitate the splitting of the overhead burden between the
years where the size of the burden may vary. For example, a trainee
enrolled in OJT for a duration of 6 months starting in September 1977
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and ending in I'ebruary 1978 would constitute 4 traince-months sup-
ported by the 1977 overhead burden and 2 trainee~months by the 1978
burden.,

At the outset of the costing analysis, trainee-months by organiza-
tional level are obtained for the most recently completed annual cycle
according to procedures outlined in Section 3.6 below. The personnel
overhead burden assessed for the current year by organizational level
is then divided by the trainee-months supported at the organizational
level, thus yielding the annual ''direct psrsonnel overhead cost factor
in units of man-hours or dollars per trainee-month, These factors
can then be applied for costing purposes at varying levels during the
current year as described earlier, '

Because annual overhead cost factors are of necessity based on
trainee loads from the previous year, sorne loss of estimation reliabil-
ity is to be expected when these loads change drastically from year to
year within a given AFSC or organization. This estimation error can
be minimized by reestimating the factors within a year through utiliza-
tion of the most recent monthly, quarterly or semi-annual trainee-
month data. Procedures outlined in Section 3,6 for deriving trainee-
month data can be employed over any specified time interval and would
thus allow for this type of within-year estimation of the cost factors.

3.3 Assessment of OJT Program
Support Cost Factors

In Section 3.2, procedures were established for calculating
"direct personnel overhead" cost factors for each organizational level
involved in the direct administration and/or management of the OJT
program. At each organizational level, these factors represent the
personnel overhead burden which is assigned for each OJT trainee
within that organization for the duration of the trainee's involvement
in the OJT program. In addition to those organizations involved in the
direct management or administration of OJT trainees, there exist
certain organizations which provide support for OJT in terms of course
development, administration, instruction, and other related activities.
These organizations differ from the others in that the support which
they provide crosses organizational boundaries and the burden of that
support must therefore be allocated to all supported trainees regard-
less of unit, base or MAJCOM affiliation. As such, -the development
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of overhead coat factors for these support functions will be treated
separately in this section.

3.3.1 Development of Cost Factors
for the Career Development
Course (CDC) Program

The CDCs play a vital role in the "dual channel" OJ T concept.
It is through these ""home study" courses that the OJT trainee supple-
ments his/her job proficiency training with more gene ralized knowl-
edge of his/her specialty. Although some non-OJT usage of CDCs does
occur, the primary purpose of the CDC program is to provide career
knowledge course supportto the OJT program. As such, the costs of
personnel and materials utilized in the development, production,
administration, and revision of CDCs must be considered OJT program
gupport costs which are attributable to participating trainees,

CDC program costs are stratified into two major cost categories.
The first are those non-course-specific costs incurred in the develop-
and the production and maintenance of instructional materials inven-
tories, The second category are those course-specific costs incurred
in the development and revision of each set of CDC volumes. Non-
course-specific costs can reasonably be considered as an annual sup-
port burden which is generated equally by each CDC enrollee for the
duration of his enrollment. Procedures for developing this annual
"CDC personnel support burden'' are similar to those outlined in Sec-
tion 3.2 and will be discussed in more detail below. Course=-specific
costs require a more individualized analysis of each CDC and are thus

addressed as a separate cost factor in Section 3. 4.

Major staff involvement in non- course-specific CDC activities
occurs within the Technical Standards Office of HQ ATC (ATC/TTSS)
and the ECI of the Air University (AU/ECI). The role of ATC/TTSS
is to manage the development and revision of CDCs through coordina-
tion of designated CDC responsibility centers with the editing and pro-
duction staff of ECI, This function is primarily carried out by a staff
consisting of two civilian members allocating approximately three-
quarters of their productive time to the management of CDC develop-
ment and revision activities. Concurrent responsibility for the editing,
production, and dissemination of revised or newly developed CDCs and
the enrollment and monitoring of trainees in those CDCs is delegated
to AUJECIL. To meet this responsibility, ECIis authorized a mixed
gtaff of 173 military and civilian personnel, As indicated in a recent
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ECI interpal audit of staff time allocated by function, these ECI per-
sonnel spent an average of 66 percent of their productive time in
support of their designated CDC responsibilities.

As with the "direct personnel overhead burden' discursed in
Section 3.2., the assessment of the "CDC support personne! burden'
for ATC/TTSS and AU/ECI is accomplished through the annual collec-
tion of staffing and staff utilization data as described in Table é.
Having collected these data for the current year, the support personnel
burden is calculated as the annual "full-time'' staff load multiplied by
the percent of productive staff time allocated to the CDC function in
each organization. Actual staffing and staff utilization data collected
for the current study are referenced in Table 6 and contained in
Appendices E and G for ATC Technical Standards Office (TTSS) and
AU /ECI, respectively.

Development of actual "CDC support personnel cost factors' is
accomplished by allocating the calculated support personnel burden
equally over each enrollee supported, for each month of his /her
enrollment in the current year, Data required to calculate supported
enrollee-months on an anmual basis can be obtained from the AU /ECI
Course Management Information System. This system generates data
files on a monthly basis which contain summaries of active and inactive
enrollments by reason and category for each career development course,
These monthly summaries are developed by calculating the net change
in the number of active and inactive enrollments during the month and
then adding that net change to the opening enrollment balance to gen-
erate the closing enrollment balance for the month., Activities moni-
tored during the month which contribute to the calculated net enrollment
change include: new enrollments, course completions, enrollments
suspended (made inactive) due to non-completion, and enrollments
dropped due to lack of progress or for administrative expedience,

For the purpose of calculating annual enrollee-months supported,
the ECI Monthly Summary by Reason (File Number PCNUE020-49A)
has been determined to be the most appropriate data source, A com-
plete list of the summary variables contained in this file is given in
Appendix G. Of these, only the ACTIVE variable is required in the
calculation of enrollee-months, The ACTIVE category represents the
total number of enrollees who are actively participating in the CDC
program at the end of each month. Under the assumption that per-
sonnel support is primarily directed toward the active enrollees, the
following procedures can be employed to estimate annual enrollee-
months for use in calculating CDC support personnel cost factors:
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Obtain from ECI/EDX the total valuc of the ACTIVE
variable (summed over courses and reasons) for
CDC enrollees from the ECI Monthly Summary by
Reason (PCNUE 020-494) for each of the 13 months
immediately preceding the current costing year.

Define the average active enrollment (AAE) for any
month i as:

AAE () = [ACTIVE (i) + ACTIVE (i-1)]

W

Defining each active enrollee in a month to be equiv-
alent to one enrollee-month, the total annual enrollee-
months (TEM) is obtained by summing the monthly
averages over the specified number of months (M):

[AC TIVE (1) + ACTIVE (0)]

TEM 5

, [ACTIVE (2) + ACTIVE (1)} |

0

+ [ACTIVE (12) + ACTIVE (11)]
2

Because tbe AC'.'IIVE xa*lable represents an Lnd—«:fe
12 m@nthly pgrn:)ds (\:I 12) with A.(ZTIVE (D) repre-
senting the ending value of the twelfth month preceding
the current year, Keeping this in mind, the annual
summation reduces to the following form:

_[ACTIVE (0) + ACTIVE (M)]

EM >

(1)
M-1
+ T ACTIVE (i)

i=1




Once calculated, the estimate of enrollee-months supported can
then be divided into the calculated CDC support personnel burden for
each participating organization, to derive the "CDC support personnel
cost factor" in units of staff burden per enrollee-month. As with the
"direct personnel overhead cost factors" (Section 3,2), the CDC sup-
port factors must be reestimated annually. More frequent monthly,
quarterly, or semi-annual reestimations can be made if desired, by
simply utilizing active enrollment data for the 13 months immediately
preceding the most recently completed monthly, quarterly, or semi-
annual period. .

In addition to the CDC support personnel burden, enrollees also
share in the generation of annual costs incurred in the maintenance of
CDC volume inventories, Because the printing of instructional mate-
rials is more directly dictated by inventory control requirements than
enrollment levels in any given course, these costs are also considered
non-course-spacific. As such, the annual printing costs can be attrib=-
uted equally to all CDC enrollees for the duration of their active enroll-
ment in the current year.

Since the parsonnel component of annual inventory maintenance
costs is included in the ECI support personnel cost factor, only an
annual "CDC printing costs factor' remains to be calculated, Data
required for the calculation of annual printing costs can be obtained
from monthly printing cost statements transferred from the Air Uni-
versity Print Shop to ECI Printing Control Branch (ECI/DAP), These
statements contain an accounting of actual printing costs incurred each
month and can be summed over 12 months to develop an annual cost
total according to the following procedures:

. Cbtain from ECI/DAP the total printing costs (TPC)
indicated on the monthly statements for each of the
12 months immediately preceding the current year.

. Calculate the annual printing cost (APC) as the sum
of the total monthly printing costs over the designated
12-month period:

12 ,
APC = : TPC (i) (2)
i=1

LB L]
L)

62




To derive the ""CDC printing cost factor' for the current year,
the calculated annual printing cost is then divided by total enrollee-
months (Equation (1)) for the 12-month period corresponding to the
printing cost summation. Again, this factor requires annual reestima-
tion using the most recent year's printing costs and enrollee-month
data. Within-year factor estimations are also pos sible by obtaining
monthly printing cost and active enrollee data for the required number
of periods immediately preceding the most recently completed month
or quarter within the current year.

The calculation of printing cost factors according to the above
procedures represents a reasonable, direct cost approach to the anal-
ysis of CDC inventory costs. It should be noted, however, that some
porticn of the printing costs incurred in a given year is necessitated
by inventory level requirements established for the succeeding year.
To avoid possible confusion with cost accounting conventions, the
annual printing costs are considered to be an "expense' attributed to
the year in whirh they occur and amortized over the enrollee-months
supported in that year.

3, 3.2 Development of an OJT Advisory
Service Cost Factor

The OJT Advisory Service provides important support to the OJT
program through the development, conduct, and maintenance of indoc-
trination and instruction courses for OJT administrators, supervisors,
and trainers. In addition to this primary responsibility, the Service
provides management and administrative guidance to MAJCOMs, bases,
and units in the establishment and operation of OJT programs, The
OJT program support provided by the Service is worldwide in scope
and is carried out by a staff consisting of 83 field advisors and two
headquarters personnel. This staff is utilized full time in support of
OJT and, because their services are offered to all OJT organizations
and participants, the annual cost of Advisory Service personnel must
be attributed equally to all OJT trainees for the duration of their pro-
gram participation.

The development of an '"Advisory Service support cost factor, "
therefore, requires an estimate of the annual number of service per-
sonnel and the number of trainee-months served, The size of the
annual personnel burden stratified by AFSC and grade can be obtained
directly from the UDL for the Advisory Service. As referenced in
Table 6 (Section 3.2), these annual staffing data have been collected
for the current study and are contained in Table E3, Appendix E.
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To determine the portion of the staff burden utilized in support of OJT,
the percent of productive staff time allocated to this function must also
be determined. This OJT staff utilization percentage can be estimated
on an annual basis through the use of the Advisory Service PREFIT
Report. This report, which is updated monthly and summarized quar-
terly, contains documentation of staff time utilized by function, e.g.,
instruction, travel, and course development,

By summing staff time over all OJT functions for the 12 months
immediately preceding the current year, an annual OJT time allocation
can be developed, This value can then be taken as a percentage of
annual productive man-hours available for the entire staff* to deter=~
mine the OJT staff utilization factor. Multiplying this factor by the
current year's annual staffing, the size of the Advisory Service annual,
personnel burden allocated to OJT program support can be estimated
for the current year, If the OQJT support role of the Advisory Service
were to change drastically in any given year, the above procedure
would allow for an assessment of changed OJT responsibility, How-
ever, interviews conducted during the current study have indicated that
current Advisory Service staff utilization in support of OJT is full time.
This fact has been reasonably verified through analysis of PREFIT data
for the first half of 1977,

Once the Advisory Service support personnel burden has been
assessed for the current year, it must be divided by the number of
trainece-months supported, The rationale for the use of the 'trainee-
month" measure has been discussed in Section 3.2 and that rationale
is considered equally applicable to the Advisory Service cost factor.
An estimate of the wozrldwide total of OJT trainee-months supported
by the Advisory Service should therefore be made for the 12 months
immediately preceding the current costing year, The annual trainee-
month total should reflect a summation across all career fields and
MAJCOMs with active OJT programs. Procedures for calculating the
required trainee-month estimate are contained in Section 3. 6 of this
report., Dividing this estimate into the support personnel burden will
produce the OJT Advisory Service coat factor in units of personnel
burden per trainee-month for the current costing year.

#Utilizing the estimate of 142 available man-hours per month
from AFM 26-3, Volume 1, Table 2.1, annual productive man-hours
available would be equal to 142 x 12 x the number of staff personnel.



As with all other annual support and overhead cost factors, the
Advisory Service cost factor must be reestimated annually through
collection of the most recent staffing and trainee-month data according
to designated procedures. Since both the staff utilization data from the
PREFIT Report and trainee-month data (Section 3. 6) are updated on a
monthly basis, more frequent reestimations for monthly, quarterly, or
semi-annual periods during the costing year are possible.

3,4 Derivation of an Annual Course
Development/Revision Cost Factor
for Career Development Courses

In addition to the non-course-specific costs discussed in Section
3,3, an assessment of the total annual CDC program cost incurred in
support of OJT must include those costs realized in the development
and revision of CDC instructional materials. These costs are unique
in that they may vary from course to course, they are considered
capital investment costs which are amortized over the useful life of the
course, and the burden of these costs is attributable equally to only
those enrollees supported by the course over time, Thus, the focus
of this section will be on the development of procedures which will
facilitate the estimation of an ‘annual CDC development/revision cost
factor' which reflects the unique time and course-dependent variabil-
ity of this cost category.

3,4.1 Collection and Analysis of CDC
Development and Revision Cost Data

~ As with the development of other OJT cost factors in this study,
the primary consideration in the derivation of CDC development/revi-
sion costs was to establish costing procedures which are supportable
with existing and readily available data. Inkeeping with this, a series
of telephone and field interviews were conducted with responsible CDC
program agencies to ascertain the source and availability of documented
CDC development and revision costs. These interviews indicated that
a formal requirement for documenting these costs existed within ATC/
TTSS. A directed field interview with TTSS personnel verified that
each school or training center responsible for CDC development or
revision is required to document the costs they incurred in meeting
this responsibility on a standardized set of ATC costing forms (ATC
Form 435). Copies of the completed costing forms are maintained by
each school or center, and summary cost statistics are accumulated
by ATC/T1ISS,
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A subsequent interview with TTSS revealed that the ATC Form
435 costing requirement had been recently suspended but that a signifi-
cant history of CDC development and revision costs could be made
available for the derivation of cost estimating procedures. Specific-
ally, it was indicated that these data covered 5 to 6 years, with the
most recent cost figures extending through the first half of 1977, In
order to further examine the data and better determine what type of
capital costing approach could be supported, the most recent develop-
ment and revision costs for CDCs utilized in the 15 career fields listed
in Section 3. 1.1 were requested from ATC/TTSS, In response to this
request, TTSS accumulated and forwarded data reflecting development
and revision costs for 79 CDC volumes representing course materials
for 22 of the requested career fields. These costs were well docu-
mented and provided detailed information on the purpose of the expen-
diture (initial development, revision, rewrite, or change), the number
of man-hours required by zrade level, the unit man-hour costs, and
the total costs incurred for the level of effort expended. A sample of
the format and content of these costing data is contained in Appendix H.

In reviewing the documented CDC costs, it was determined that
the following major costs were involved in the development and mainte-
nance of a CDC:

. Inizial development cost.

‘ Annual review cost.

. Minor revision or change cost,
. Mzajor revision or change cost.

Since these costs are incurred to establish or sustain the utility
of a CDC over time, they are considered to be life cycle costs which
must be evaluated over the useful life of the course. Additionally,
since the course provides instructional support to its enrollees for the
duration of its useful life, the burden of those life cycle costs must be
shared equally by all who receive this support over time. Keeping
these criteria in mind, and recognizing the need to be consistent with
other annual CDC cost factors, it was determined that development and
revision life cycle costs should be evaluated on a uniform annual basis,
This can be zccomplished by employing a standardized economic form-
ulation known 25 a ""Uniform Annual Payment (oxr Cost) Series. " Utiliz~
ing this formulation, the total life cycle costs of a course can be con-
verted into an equivalent single annual cost burden to be incurred in
each year of the useful life of the CDC. This uniform annual cost
burden can then be allocated equally over all course enrollees for the
duration of their enrollment in a given year.
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In order to support this life cycle costing approach, data must be
available to document the useful life, initial development cost, annual
review cost, minor revision cost, and major revision cost for each
CDC. With the exception of a measure of useful life, all of these .
required costing measures can be obtained directly from data contained
on ATC Form 435. Depending upon the age of a particular course,
these casting measures can be extracted from available ATC Form 435
data for up to 6 years, and they can be documented in actual dollar units
or man~hour units expended by grade level, Utilizing these documented
historical cost measures, an assessment can be made of average
expected life cycle costs,

Because a measure of expected course life is not directly avail-
able from existing data, this component of the costing fo rmulation must
be derived. By definition, the useful life of any entity is that span of
time (measured in years, months, or days) over which the entity, under
rrmal maintenance conditions, is actively employed in the capacity for
wnich it was originally designed, In the case of a CDC, the useful life
would be that span of time during which the current version, subject to
review and minor revision, is actively used for instructional purposes.
Under this definition, a major revision or rewrite of an existing course
would constitute both the end point of the current CDC's useful life and
the beginning point of the revised version's useful life. As such, a
reasonable measure of a CDC's expected useful life would be the aver-
age number of years between initial development and the first major
revision, or a combined average of that number of years with the
times between subsequent major revisions. A comparison of the
initial development and major revision efforts documented for the
sample CDCs revealed that costs incurred were of similar magnitude.
This fact would appear to support the above definition of useful life in
that it verifies the assumption that a major revision actually constitutes
a course redevelepment which both terminates the current life cycle
and begins the next, The current costing approach therefore utilizes
this definition of useful life and provides procedures for its quantifica-
tion on a per course basis.

. As a first step in implementing the life cycle costing approach
outlined above, procedures must be implemented to collect and analvze
the data required for an annualized costing formulation, The sources
for these data and the techniques for calculating the required average
costing measures are thus presented below:
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l. Obtain through ATC/TTSS the entire development/
revision cost history for all volumes of each CDC
utilized in the OJ'T program.

Ze For each year in which data are available, record
the following for each volume of each CDC:

a, Total man-hours expended by grade for minor
revisions (MIR).

b, Total man-hours expended by grade for annual
review (AR).

c. Total manp-hours expended by grade for initial
development (ID).

d., Total man-hours expended by grade for major
revision (MAR).

3. Sum the recorded expenditures by grade for each
category 2.a~2.d, in each year (n), over all
volumes (i) of each CDC (j) to calculate the total
annual CDC expenditures by grade for the indicated
categories:

MIR (j, n) = IMIR (i, j, n)

AR (j, n) %AR (i, j, n), and so on.

4, Utilizing all annual expenditures (N) by grade,
calculate the average annual CDC expenditures
by grade for categories Z.a and 2.b:
Ny
2 MIR (j, 21)

MR () =

W

N
AR (j) =~

Ny




5,  Utilizing the single occurrence of initial develop-
ment expenditures (if available) and all occurrences
(N) of major revision expenditures, calculate a
cormposite average development and revision expen-
diture by grade (DR) for each CDC (i):
: N
ID (i) +  MAR (i, n)
N +1 (if ID (i) #0)
or
N (if ID (i) = 0)

DR (i) =

In developing an estimate of useful life as the time between major
revisions, one must also consider the marginal time required to publish_
the revised version after the revision work has been completed. Since )
the current version remains in use until the revised version is pub-
lished, the time span between the publication dates of major revision
would be a more accurate measurement of useful life. Data required
to calculate an average time between major CDC revision publications
can be found in Section IV, Volume 2, of the USAF Program Technical
Training Document (PTT). This document is published by HQ TAC and
is updated in February, June, and October of each year. In Section IV
of the PTT, the publication date of the current version and the comple-
tion date of major revisions are given for each volume of each CDC,
Utilizing these data in the manner described below, an average time
between major revision publication can be devised as an estimate of
expected useful course life for each CDC:

1. From Section IV of the most recent PTT, determine
the publication date for the current version of each
volume of each CDC,

2. Referencing PTT documents for the months immedi-
ately preceding the current publication date, deter-
mine if that date reflects a revision or inital develop-
rent as indicated by information contained in the
"ATC Production'' columns.,

3. 1f the current publication date reflects a revisian,
then record the previous publication date from the
referenced PTT and repeat the process until three
revirion cycles have been identified or the initial
publication date has been established.



4. Beginning with the initial publication date or the last
identified revision publication date, calculate the
time between revisions in months for each volume
in each CDC.

5. Calculate the average time between revisions for
each volume by summing the individual revision
cycle time spans and dividing by the number of
revision cycles utilized.

6. Calculate the average time between revisions in
years for each CDC by taking the mean of the
average revision cycle times for all volumes in
a CDC and dividing that mean by 12,

A comparison of major revision cost data and completion dates
for the sample CDCs, with the revision indicators in the PTT, revealed
that the definition of a major revision adopted for this study appears to
be compatible with the revision definition employed in the PTT. As
such, the procedures outlined above should provide a fairly accurate
delineation of major revision cycles and thus a reasonable estimate of
useful course life according to the convention utilized earlier in this
section. It should be pointed out, however, that these procedures
would result in a less reliable estimate of useful life for those CDCs
whose revision periods varied widely. In this case, a specific inquiry
as to a reasonable estimate of useful life might be made of the training
center personnel responsible for the course revisions.

3.4.2 Derivation of Annual CDC
Development and Revision
Life Cycle Costs

As discussed in the preceding section, the life cycle of a CDC
can be estimated as the time between major course revisions. The life
cycle costs of a CDC would therefore consist of those costs incurred
over the defined useful course life, Specifically, these costs consist
of the development/revision costs required to activate a new or heavily
revised course, the annual review costs expended to assure course
adequacy, and any minor revision costs incurred to maintain that ade-
quacy. The basic premise to be used in evaluating these life cycle
costs in the current study is tkat, in the presence of these continuous
review and revision efforts, each CDC has a lifetime consisting of

several dls:;rete life cycles, whose ave rage duration can be related to
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~ personnel who have indicated that the man-hour expenditures docu-

~ mented for each cost category are relatively constant over time, with
~dollar expenditures varying according to current wage and salary
scales. As such, the annual evaluation of the current cost of average

~ man-hour expenditures over the .average life cycle of a CDC will pro-
vide a reasonable estimate of the uniform annual CDC cost burden in
any given year of any given life cycle.

The calculation of a uniform annual CDC cost burden can be
accomplished through the use of the standard economic formulation
for a '""Uniform Annual Payment (or Cost) Series, !

R = P- [;“ﬂmﬂ_]
(1 +1)R -1
where: R = the uniform annual cost,

P = the principal amount invesiesl,
n = the number of periods in the life cycle.
i = the prevailing interest rate,
Since P is considered to be a one~time investment (cost) at the
outset of the life cycle, any costs incurred over the life cycle must be

converted to an equivalent present cost, This can also be accomplished
through a standard economic formulation for '"Present Value, "

_ n Ct
PV = T  —
t=1(1+i)t [
where: FV = the present value of life cycle costs.
n = the number of periods in the life cycle.
C, = the costs incurred in each period t.
i = the prevailing interest rate.

Employing these standard formulations, the annual CDC develop-
ment/revision costs can be derived according to the following proce-

dures:




1. Referring to Pracudurcs outlined in Scction 3.4.1,
develop the average development/revision expendi-
ture (DR), the average annual minor revision expen-
diture (MIR), the average annual review expenditure
(AR), and the mecan useful life in years (n) for each
CDC (j).

Z. Utilizing the estimate of 1704% available productive
man-hours per year, divide the average man-hours
expended by grade in each cost category by 1704 to
convert these expenditures into equivalent man-years

. by grade.

3. Employing the most current standard annual cost
(AC) figures by grade (g) referenced in Section 3.5,
convert the man-year expenditures for each cost

category into actual dollar amounts by multiplving
each expenditure by its corresponding annual cost
and totaling those dollar costs across grade levels:

MIRC (j) = ZM MIR (j, g) * AC (g)
ARC (j) = gﬁ' G, g) * AC (g)
DRC (j) = gﬁ(h g) * AC (g)
4. Calculate the present value of the life cycle costs for

each CDC as:

py () = » OMIBCU. t) + ARC G, t)

5. Calculate the total present life cycle cost (PLC) for
each CDC (j) as:

PLC (j) = PV (j) + DRC (j)

*Using 142 available man-hours per month from AFM 26-3,
Volume 1, Table 2-1, the available man-hours per year are estimated
as 12 x 142,




6.,  Calculate the uniforrn annual CDC development and
revision cost (ADRC) for each CDC (j) as:

]

In the above calculations, the interest rate (i) may be set to the
Office of Management and Budget (OMB) approved value of 10 percent.
1If another OMB approved rate is normally utilized by the cost analyst,
that rate may be employed in these equations. '

-2 . wh
ADRC (j) = PLC (j) - [?1 +1i):1§)1

3,4,3 Calculation of Annzal CDC
Devaicoinent and Revision
Cost F'actors

Having v:lzulated the uniform annual CDC development and revi-
sion costs, the corresponding cost factor can be derived by allocating
those costs equally over the CDC enrollee-months supported by the
course. Utilizing the rationale and procedures developed in Section
3.3.1, the required annual estimates of enrollee-months supported
can be calculated as follows:

1. Obtain the value of the ACTIVE enrollee variable as
described in Section 3.3.1 but maintain its discrete
value for each CDC (j) summed only over reasons
for enrcliment,

2, Employing Equation 3.3.1 with the same variable
and time frame definitions, the total annual enrollee-~
months for each CDC (j) can be calculated as:

[ACTIVE (i, 0) + ACTIVE (j, M)]
2

TEM (j)
M-1

+ = ACTIVE (j, 1)
i=1

3. Referencing Step 6 in Section 3.4,2, the CDC devel-
opment and revision cost factox (DRCF) for the current
costing year is derived in units of dollars per enrollee-
month for each course as follows:

DRCF (j) = ADRC (j)/TEM (j)




As with other CDC program support cost factors, the develop-
ment and revision factor must be reestirnated annually, utilizing the
most recent annual estimate of enrollee-mor.ths and the most current
annual cost figures for man-hour expenditures. Once the man-hour
expenditures have been estimated using the most recent annual cost
figures, within-year reestimations of the cost factor can be made by
adjusting the enrollee-rmonth estimate for the mostre cently completed
monthly, quarterly, or semi-annual period.

3,4.4 Estimating CDC Enrollee-Months
as a Function of Trainee-Months

In the actual application of the costing methodology, the CDC
cost factors developed here and in Section 3. 3 must be applied to the
number of enrollee-months present at each organizational level during
the designated costing period. Unlike the procedures designed for
estimating trainee-months (Section 3. 6), there appears to be no direct
way of stratifying monthly ECI enrollee data by organization without
some primary programming effort. Since most MAJCOMs, CBPOs,
and units monitor the CDC enrollment status of their OJT trainees, a
direct measurement of enrollee-months could be employed when cost-
ing OJT at these organizational levels. However, in order to provide
the user with an option to direct field measurement, the following
procedures have been developed to facilitate the estimation of enrollee-
months by orzanization as a function of measured trainee-months con-
ducted within fhe organization: '

1. Obtain from ECI/EDX, the average months for satis-

jactory course completion (AVG MO) of each CDC

as calculated for enrollees in Category 6 (regular
Air Force airman) with designated enrollment
reason L (OJT upgrade, lateral or retraining).
These averages are available on the History File

of ECI Summary by Reason and Category (File
Number PCN UE020-36A/36B).

2. Obtain the most recent quarterly edition of the
AFMPC report entitled '"Average Time to Complete
OJT by AFSC in Months " (PMC-P260) and extract
the average completion times (ACT) for those
AFSCs and upgrade levels which have CDCs. If
completion times are given for both upgrade and
retraining, take the numerical average of the two
times.




3. For cach AFSC (i) and upgrade level (j), calculate
the average percent of OJT completion time involving
concurrent CDC enrollment (% E) as

%E (i, ) = AVG MO (i, j)/ACT (i, i)

If, due to averaging, % E should exceed 1. 00, then
set it equal to 1.00. This recognizes the fact that
CDC completion is required for training completion
and should therefore never extend beyond the training
period,

These percent enrollment factors can then be multiplied by mea-
sured organizational trainee-month loads for their corresponding AFSCs
and upgrade levels to develop an estimate of the number of enroliee-
months present for costing purposes.

3,5 Quantifying the Costs of OJT Personnel

All of the procedures outlined in previous sections of this chapter
are designed to generate QJT cost factors in units of ''personnel burden'
such as man-hours or man-years stratified by grade level. The use of
these units is designed to provide more flexibility and reljability to the
costing methodology in that measures of personnel time allocations tend
to be more stable over time than do their cost equivalences. As such,
the development of cost factors seeks first to calculate personnel
burdens on the basis of more stable percent time or direct man-hour
allocations and then evaluate the actual cost of those burdens according
to the most current wage and salary scales.

The primary source of personnel cost data for establishing the
dollar amount of calculated OJT personnel burdens is AFR 173-10,
Volume 1, which is maintained and published by HQ USAF/ACMCA.,

This regula.tmﬁ provides standard costs and rates on an annual or
hourly basis tfor Air Force military and civilian personnel and equip-
rnent utilization stratified by organization and equipment classification.
Of specific interest to the current methodology are the annual personnel
costs contained in the following tables.



1. Annual Composite Standard Ratcs, Table 20,
Appendix A, page All2, which gives the annual
composite cost of Air Force military personnel
for airman grades E-1 through E-9 and officer
grades O-1 through O-10. This composite cost
reflects the sum of basic pay, basic allowance
for cuarters, miscellaneous expense, and incen-
tive and special pay.

Grjaﬂe, Table 24, Appendix A, page All6, which
gives the annual costs of General Schedule (GS)
civilian personnel for grades GS-01 through
GS-18.

2. Average Annual Cost of Civilian Employees by
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Commands' Civilian Average Man-Year Costs,
Table 25, Appendix A, page A1ll7, which gives
the average annual cost of civilian personnel in
the General Schedule, Wage Board, and Direct
Hire categories. These costs reflect an average
across all levels in each category and they are
documented for each MAJCOM.

The application of these data for the purpose of costing OJT per-
sonnel burdens is a straightforward process of multiplying the calcu-
lated man-year burden for each personnel category, €.g., training,
direct overhead, and support, by the most current annual cost for the
corresponding ‘grade levels involved. For the specific cost factors
addressed in previous sections, this costing process would be accom-
plished as follows:

i

OJT Supervisor /Trainer and

OJT 'I;raﬁing;;l?e rsonnel

1, Civen that the trainee load for a supervisor (5) in
each career field (i) is represented by the average
number of trainees per supervisor (R) for that
career field (Section 3. 1.2) and that this trainee
load is constant over time, the annual trainee-
month load (ATL) for a supervisor can be calcu-
lated as:

ATL (s, i) = R (s, i)+ 12




2. For a mcasured trainee-month load (TML) by
career field (i) over a specified costing period
(Section 3.6), the number of equivalent annual
supervisors (S) required is given as:

S (i) = TML (i)/ATL (s, i)

3. Given that the number of trainers required to
supplement the supervisor's responsibility in
each career field (i) is represented by the ratio
of trainers to supervisors (TSR) in each career
field (Section 3.1.2), the number of equivalent
annual trainers (T) required for the given trainee-
month load is calculated as:

T () =S @)+ TSR (i)

4, Since the calculated mean percent of time allocated
to OJT (PT) for supervisors and trainers in each
career field (Section 3. 1.2) represents the fraction
of a man-year required to support the annual
trainee-month load, the number of supervisor
(M) and trainer (TM) man-years required for the
given trainee-month load is calculated as:

SM (i) = S (i)« PT (s, i)
TM (i) = T (i) + PT (s, i)

Given that the distribution of supervisors (s) and
trainers (t) over grade in each career field (Section
3.1.2) represents the percent (P) of total required
supervisor and trainer time expected in each grade
level (g), the number of supervisor and trainer man-
years by grade required for the given trainee-month
load is calculated as:

[ ]
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SM (i, g) = SM (i) - P (s, g)
TM (i, g) = TM (i) » P (t, g)




Having calculated the required number of supervisor
and trainer man-years by grade, the cost of those
personnel burdens can be. assessed by applying the
corresponding annual cost (AC) for each grade from

AFR 173-10, Table 20, as follows:

SM (i, g) - AC (g)
™ (i, g)« AC (g)

SMC (i, g)
TMC (i, g)

The total supervisor and trainer cost burden (TC)
for the given trainee-month load can then be calcu-
lated as:

TC (i) ‘= é[smc: i, g) + TMC (i, g)]

Direct OJT Overhead_ Personnel

For each organizational level (k), assess the number
of overhead personnel (OP) by grade (g) involved in
the administration and management of OJT and the
percent of available staff time (PST) spent in this
capacity (Section 3.2).

Calculate the eguivalent number of overhead staff
man-years (QSM) by grade for each organizational
level as:

OSM (g, k) = OP (g, k) + PST (k)

Utilizing the appropriate AFR 173-10 Cost Table for
each staff category (Table 20, AF Officers and Air-
men; Table 24, General Schedule Civilians; and
Table 25, Wage Board Civilians), the cost of the
direct OJT overhead personnel (OSC) burden for
each organization can be calculated by applying the
annual cost (AC) by grade (g) to the corresponding
staff man-years by grade as follows:

OSC (g, k) = OSM (g, k) » AC (g)



3.

The total overhead staff cost for cach organization
can then be calculated as:

0sC (k) = EQSG (g, k)

The direct OJT overhead cost factor is then derived
by dividing the total overhead staff cost for each
organization by the trainee-month load allocated to

that organization (Section 2, %) over the costing period.

OJT Program Support Personnel

For each organization (k) involved in the provision
of CDC program and OJT Advisary Service support,
assess the number of support personnel required
(SP) by grade (g) and the percent of available staff
time (PST) spent in this capacity (Section 3.3).

Calculate the equivalent number of support staff man-
years (55M) by grade for each organization as:

SSM (g, k) = SP (g, k) » PST (k)

Utilizing the appropriate AFR 173-10 Cost Table as
described in Step 3 for overhead personnel, calculate
the support staff cost (SSC) by grade for each organi~
zation as:

SSC (g, k) = SSM (g, k) + AC (g)

The total support staff cost for each organization can
then be calculated as:

SSC (k) = éSSC (g, k)



5. The OJT program support cost factor can then be
derived for the CDC program by dividing the total
support staff cost for each CDC organization by the
total enrollce-months supported over the costing
period (Section 3. 3. 1). The support cost factor for
the OJT Advisory Service is similarly calculated by
dividing its support costs by the total number of
trainee-months supported worldwide over the costing
period (Section 3. 3.2).

C}D(;nggl@pfnggt g.'nd,Ra?i;sian Personnel

1. For each CDC (j), assess the man~hours expended
by grade for each cost category and convert them into
equivalent man-years expended (ME) by grade (i)
utilizing the estimate of available man-hours per year
from AFM 26-3 (Section 3.4.1 and Section 3. 4.2,
Step 2).

2. ‘Utilizing the appropriate AFR 173-10 Cost Table as
described in Step 3 for overhead personnel, calculate
the cost of man-years expended by grade for each
cost category (minor revision, annual review, devel-
opment/revision) and CDC (see Step 4, Section 3.4.2).

3. Calculate the uniform annual CDC cost as described
in Section 3. 4.2 and divide this by the number of.
enrollee-months supported by the course over the
costing period (Section 3,4, 3) to derive the CDC
development and revision cost factor.

Employing the procedures outlined above, the cost of OJT per-
sonnel burdens established for various trainee loads and organizations
can be assessed. The only update requirement is that the cost analyst
maintain the most current annual version of AFR 173-10, as well as
any mid-year changes which may have béen made. For reference
purposes, the cost tables referred to in this section and utilized in
the costing demonstration in Chapter 5 have been extracted from the
October 1976 version of AFR 173-10 and are included in Appendix F.
The use of these tables as described above has been discussed with
ACMCA personnel and they have indicated that such use represents a..
legitimate application of the AFR 173~10 cost data in a cost estimating
environment.



i b

3.6 Extraction and Analysis of OJT
Trainee and Trainee-Month Data

~ This section outlines the procedures and analysis techniques
iia2Aary to develop measures of OJT training load required in the
cost analysis methodology. These measures are utilized for the pur-
pose of estimating annual overhead and support cost factors, as well
as establishing the size of the OJT training load to be costed at various
organizational levels over varying time periods. As discussed in
earlier sections, measures of training load can be developed in units
of trainees or trainee-months. Although the trainee unit is perhaps

a more intuitive measure of training load, it does not reflect the
influence of training duration on program costs. This influence is
important in that it recognizes that training costs due to factors such
as supervisor time, administrative/management overhead and prograrn
support are incurred by the trainee for the length of time he/she is
actively involved in the training program.

The trainee-month unit is therefore 2 more analytically correct
measure of training load since, by definition, it measures the presence
of 2 trainee over the number of months in which training is actively
conducted, This measure also allows for more costing flexibility in
that it can be clearly defined and recorded for any desired costing
permd e.g., annual, semi-annual, quarterly, monthly, or for the
specified duration of a given training program. As such, the trainee-
month was selected as the unit of quantification for most of the cost
factors discussed in earlier sections and the following discussion will
focus on procedures for measuring training load in that manner.

The raost ¢ i systemwide source of data for measuring
QJT training loads is tae Uniforrm Airman Record (UAR) maintained
by the Air Force Manpower and Personnel Center (AFMPC) and updated
through the Automated Personnel Data System (APDS). The UAR con-
tains a current accounting of airman status with respect to such cate-
gories as personal data, skill classification, job location, currunt
assignment, educational background, and training, Changes in an air-
man's status in any of these categories are transferred to MPC through
the APDS and an update of the UAR reflecting such changes is made
every 3 to 5 days. The UAR thus represents a reliable source of train-
ing status data which can be readily employed to measure training loads
as required by the costing methodology.




Since the estimation of cost factors and the implementation of’
costing techniques requires an assessment of active training load for
each organizational level, the procedures for extracting trainee-month
data from the UAR wust allow for the stratification of these data by
unit, CBPO, and MAJ COM. Additionally, these data must be further
stratified by career field and upgrade level to facilitate the appropriate
matching of cost factors with trainee loads. Software¢ packages
designed to extract any gelected subset of UAR records, such as active
OJT trainees, and stratify those records by any number of descriptive
or status variables, are available at AFMPC/Director of Personnel
Military Systems Management Section (DPMDQY) and AFHRL/Staff
Management (SM). Utilizing available software, the number of active
OJT trainees can then be assessed on a monthly basis, stratified by

desired descriptive variables, and accumulated over any desired time
frame.

The monthly extraction of active 0JT trainee records from the
UAR and the creation of a menthly OJT training file containing those
records can best be accomplished by AFMPC/DPMDQY. To facilitate
this type of ongoing data collection requirement, a formal task agree-
ment should be established with DPMDQY which calls for the creation
of 2 monthly OJT training file according to the following specifications:

1. Define an active GJT trainee record as one containing
any of the following training status code* values in

the "normal upgrade'’ variable:

.. Code A: Normal upgrade training to the 3-skill

level.

.. Code B: Normal upgrade training to the 5-skill
level,

.. Code C: Normal upgrade training to the 7-skill
level.

.. Code E: Retraining to the 3-skill level.

.. Code F: Retraining or continued retraining to
the 5-skill level. '

.. Code G: Retraining or continued retraining to
the 7-skill level.

#Training status codes as defined in AFM 300-4, Volume II,
effective July 1, 1974.



2. 4+ the end of each month, extract all active OJT
tyaines records as defined in Step 1 above from
the tmost current UAR version.

3.  Masking out descriptive personal data as required,
transfer each active OJT trainee record to a standard
magnetic tape which should contain at least the follow-
ing status data for each record:

.. Personnel Accounting Symbol (PAS) consisting
of th. two-digit CBPO number, the two-digit
MAJCOM ID, the one-digit DOD organization
symbol (only records with the Air Force code
"F''' should be considered), and the three-digit
: PAS number which provides a unique identifier
:' for each unit,

Primary and Duty AFSCs consisting of a five-

digit number and any indicated prefix or suffix.
.. The one-digit training status code as described

in Step 1 above,

Having generated monthly active OJT trainee files according to
the above specifications, an analysis can then be performed to develop
the required measurement of OJT trainee-months. Due to existing
workload and machine timme constrzints at AFMPC, it is anticipated
that the actual trainee-rnonth analysis of the generated tapes could be
more efficiently conducted by a separate agency with existing UAR
analysis capabilities. The AFHRL Computational Sciencies Division
has such an established analysis capability which is already supported
by an ongoing UAR data transfer agreement with AFMPC. Based on
the existence of required analytical capabilities and the presence of an
ongoing data transfer agreement, it is recommended that a formal data
analysis task agreement be established with AFHRL/SM to produce
required OJT trainee-month data in support of the OJT cost analysis
methodology. Such an agreement would call for the development of
trainee-month measures on a monthly, quarterly, semi-annual, or
annuzal basis according to the following procedures and specifications:

1. At the beginning of each month, obtain from AFMPC/
DPMDQY the active O T trainee file tape for the pre-
ceding moxnth.



2. Utilizing the AFHRL/SM Distribution Generator (DIG)
utility software, symmarize the monthly OJT trainee
file as follows:

a. For each unit defined by a unique three-digit PAS
number, tabulate the number of OJT trainzes by
Duty AFSC and upgrade level where upgrade level
is indicated by the ''mormal upgrade' variable
according to the following convention:

i. 3-level trainees = Code Atrainees
+ Code E trainees.

5-level trainees = Code B trainees
+ Code F trainees,

s
[
-

iii. 7-level trainees = Code C trainees
+ Code G trainees,

b, TFor each CBPO defined by number in the PAS
code, tabulate the number of OJT trainees by
Duty AFSC and v rade ievel as indicated in
2.a above, '

c. For each MAJCOM defined by the MAJCOM ID
in the PAS code, tabulate the number of OJT
trainees by Duty AFSC and upgrade level as
indicated in 2.a above,

Tabulate the total number of OJT trainées indi=
cated in the file by Duty AFSC and upgrade level
as described in 2.2 above.

\P.u

3. Label the generated OJT trainee tabulations by the
month and year of the corresponding UAR mmonthly
OJT trainee file and store them in chronological
order on a reference tape.

Under the assumption that the average number of active OJT
trainees present during a month represents an equivalent average
number of trainee-months, the chronological OJT trainee tabulations.
can be used to generate anruul training loads for cost factor estima-
tion as follows:
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1.  For the specified 12-month estimation period,
retrieve the corresponding 12-month-ending OJT
trainee tabulations from the chronological file,
plus the month-ending tabulaticn for the month
immediately preceding the first month of the
estimation period (referred to as month zero).

24 Define the average monthly trainees (AMT) 1.
month (m) for AFSC (i) and upgrade level (j) in
organization (k) as:

AMT (i, j, k,m) = (.l m) +MT (i, j,k,m=-1)

]

where MT is the tabulated number of active OJT
trainees in the designated month,

3. The annual trainee-month load (ATML) for the desig-
nated factor estimation period is then calculated as
the sum of each month's average active OJT trainees:

o MT (,3,k.1) +MT (i, j,k, 0
ATML @, ], k) = == {i,] lfz T (,j,k,0)

- I\‘iiiil(lx 11,1{!2) 7+ :A-MT (i! J!ki 1)
2

L MT (LK 12) + MT G, )1 11)
© 0 2

Considering M to be equal to ine total number of
monthiy tabulations in the estimation period (M = 12),
the above equation reduces to the following form with
MT (0) as defined in Step 1 above:

ATML (i,j,k) = ,, : (3)

MT (i, j, &, 0) + MT (i, j, k, M)

M-1
+ X MT (i,j,k,m)
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& Generate a report which lists the annual trainee-
month load by AFSC and upgrade level for wu:h
organization (unit, CBPO, MAJCOM, Air ‘force-
.wide) in the designated estimation period.

Several variations of the above procedures can be easily employed
to develop trainee-month measures for use in performing a cost anal-
ysis of various OJT program stratifications over varying costing cycles.
The only restriction is that the desired costing cycle encompass a time
period for which the required monthly trainee tabulations have been
made. For example, quarterly analyses would be conducted in April,
July, October of the current year, and January of the succeeding year,
semi-annual analyses would be conductes in July of the current year
and January of the succeeding year, and annual analyses would be con-
ducted in January of the succeeding year. In each of the cases, the
value of M in Equation 3 would reflect the number of months encom-
passed in the cycle plus the designated zero month., Other OJT costing
stratification which can be accomplished by extracting selected subsets
of the monthly trainee tabulations for the designated costing cycle
would includes

. A single AFSC or group of AFSTs within 2 given
organization.

A single AFSC or yroup of AFSCs within a group
of organizations or on an Air Force-wide basis,

. All AFSCs within 2 given organization or group
of organizations.

. All AFSCs on an Air Force-wide basis,

The ability to extract subsets or groupings of trainee-month
tabulations also plays an important role in support of the cost factor
grouping analyses discussed in Section 3. 1. 3. Should the full-scale
analysis of Occupational Survey Data produce well-defined aggregates
of OJT supervisor/trainer or OJT trainer groups with respect to AFSC
or.organization, then the required trainee-month measures must be
developed in accord with the developed aggregates. In theze cases,
the monthly trainee tabulations would be summed across the aggregated
AFSCs and/or organizations and the composite number of monthly
trainees for the aggregate would be employed in Equation 3.
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Since the trainee-ruonth measuves derived through all of the
above procedures will be stratified by organization according to PAS
codes, one further step is required for practical interpretation of the
training load data, This step involves the conversion of indicated PAS
codes into their corresponding unit, CBPO, and MAJCOM names, The
organizational name equivalents of PAS codes are contained in the PAS
Symbol Directory which is updated and distributed monthly by AFMPC,
Part 2 of this directory is ordered by PAS symbol and would thus be the
most appropriate ~eference for interpreting tabulated trainee-month
measures,

Due to the frequent updating of the PAS directory, it is recom-
mended tha® those who utilize the trainee-month data, maintain the
most current hard copy or microfiche version of the directory, and
employ it to manually interpret the training load data as required.
Alternatively, a computerized name equivalence of the FAS codes
could be developed and updated by AFHRL/SM so that computer-
generated reports could be matched with the name list and a revised
repor: generated with actual organizational name references, Since
the UAR does contain some organizational name references, a third
option would be to produce a mixed report containing actual names or
acronyrns for relatively stable organizations such as MAJCOMs, and
PAS codes for organizations subject to more variation such as units.
The coded portion of this mixed report could then be interpreted
manually ~r with a computerized list as desired. Considering that the
two latter interpretation approaches would require an additional pro-
cessing burden, the direct manual approach appears to be the best -
interpretation alternative, both in terms of user flexibility and ease

of implementation.

3.7 Trainee Time

As described in Section 4.1, one of the optional costing mades
requires an estimate of the portion of trainee time attributable to train-
ing activities, In the trainee time cost modes, an equivalent portion of
the total cost of trainees can be attributed to OJT. Accordingly, a
trainee time factor needs to be developed.

OJT trainees are expected to be somewhat productive, but less
“productive than they would be if already fully trained in their positions,
The difference between the productivity of a fully trained airman and
one who is in OJT, other things being equal, is a productivity loss



associatesd with the OJT. Furthermore, the value of this productivity
foregone by the airman in OJT can be seen as a cost of the OJT pro-
gram. This interpretation of lost productivity has been the subject of
enough controversy that trainee time factors have been includad in the
methodology as optional.

Percent traince work time (PNTT) should be derived from an
existing data base, such as the Occupational Survey Data Base, in the
game way that supervisor/trainer and trainer percent time factors
have been derived. The percent trainee ‘work time would be stratified
by AFSC, skill level, and organization. Such a derivation of trainee
work time factors poses no theoretical difficulty, but it is not currently
possible since the Occupational Survey Data Base does not maintain an
inventory of OJT-related tasks except as related to supervisory func-
tions.

To establish working values of percent trainee time for demon-
stration purposes, estimates were solicited in the OJT/NCOIC MAJCOM
survey. As shown in Appendix E, the NCOICs were requested to esti-
mate the percent of available trainee work time that is typically spent
on duties specified in specialty job descriptions, These estimates wer:>
used as surrogates for QJT trainee partial productivity as compared
with trained airmen. The remaining percentage of availeile trainee
work time was used as an estimate of trainee time attributable to OJT,
since this represents the productivity difference between the OJT
trainee and the trained counterpart. Results of this survey are sum-
marized in Table E4, Since specified duties as described in tho spe-
cialty job description are estimated to require 61,9 percent cf i ainee
time, about 38.1 percent of trainee time has been estimatad as the
portion attributable to OJT. In this instance, percent traincc time
has not been stratified by either AFSC or skill level since the neces-
sary data were unavailable. In the sample costing tables of Chapter 5,
the appropriate MAJCOM-specific percent trainee time factors have
been employed as identified by the OJT/NCCIC MAJCOM survey.
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4,0 THE OJT COSTING METHODOLOGY
PROCEDURES AND OPTIONS

The purpose of this chapter is to provide a detailed, step-by-step
description of the procedures to be employed and the options available
for the application of the OJT costing methodology. The basic method-
ology design allows for application of developed cost factors and tech-
niques in either a standardized or user-customized mode. The stan-
dardized application involves the employment of generalized cost factors
at the unit, base, and MAJCOM levels to generate OJT costs for user-
specified organizational and time aggregations. The customized
approach allows the user to modify and/or replace some or all of the
standardized cost factors through the use of more specific organiza-
tional or program data which may be available for the desired applica-
tion, The following sections will discuss each of these approaches in
turn and outline their procedural structure in a format amenable to
user implementation.

4,1 Data Collection and Cost Factor Estimation

Regardless of the costing approach employed, there are data
collection and cost factor estimation activities which must be carried
out initially to implement the methodology and repeated neriodically to
assure that the most cvvrent costing data are available for analysis
purposes. Primarily, these activities deal with the iritial development
and periodic update of the following cest factor and OJT training load
data:

The number by grade and utilization (full or percent
part-time) of personnel involved in the menagement
and administration of OJT at the HQ USAF, HQ
MAJCOM, and HQ Intermediate Command levels.

The number by grade and utilization (full or percent
part-time) of personnel involved in the management
and administration of the CDC program.’

The number by grade and utilization (full or percent
part-time) of personnel involved in the management,
administration, and apsration of the OJT Advisory
Service.



. Person-hours by grade expended for initial develop-
ment, major revision, and annual review of each
CDC,

. Total annual expenditures for the production of all

CDC volumes.

. The percent of OJT supervisor/trainer and OJT
trainer time allocated to the conduct of OJT in each
career field,

. The percent distribution of OJT supervisor/trainer
and OJT trainer populations over grade.

. Average supervisor/trainee and supervisor/trainer
ratios.

. The annual cost of personnel by grade,

. The total number of trainees formally enrolled in

OJT stratified by career field, upgrade level,
MAJCOM, and base/unit.

. The total number of CDC enrollees stratified by
individual course.

. The average months to successful completios
OJT for each career field and upgrade leve!

. The average months to succes sful completion .
each CDC.

Sources for the above data and procedures for their collection
and a2nalysis have been specified in Chapter 3. Referencing the appro-
priate sections of that chapter, the following represent the recora-
mended sequence of steps required to implement and maintain the
supporting data structure of the OJT costing methodology. Represen-
tative examples of calculations and data tables, as developed for the
demonstration, can be found in Chapter 5.
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QIT Supemsar/l‘ramer and

DJI‘ TIEJ.IIEI Perfnrmaam,ﬁ Data

1.

{

Utilizing the Occupati-aal Turvey Uata Base and pro-
ceduree definad in Secc?, 3, 2, deveicp the following
data tables:

, Table Ia: Consisting ol vhe purcent time {PT;
allocated to OJ T and the traing=s per supervisor
ratio (R) for the OJT supervizor/trainer and OJT
trainer populations in each career field -~
Reference Sections 3.1.2 aad 3,1,3.

. Table Ib: Consisting of the prrcent (P) of QIT
supervisor/trainer and OJT trainer pepulations
in each grade level and the ratio of OJT trainers
to OJT supervisors/trainers (TSR) for each career
field -- Reference Section 3. 1. 2.

Updating of these tables should coincide with the
completion of new or revised Occupational Surveys.

Personnel Cost Data

2.

Utilizing dats sources outlined in Section 3.5,
develop the fuilowing composite data table:

. Table Ila: Containing the annual and equivalent
hourly costs for airman grades El to E9, officer
grades O1 to O10, and civilian grades GS1 to GS18.

This table should be updated in conjunction with the
release of revised cost figures from the referenced
data sources.

CDC Development and Revision Cost Data

3.

Utilizing data sources and procedures outlined in
Section 3. 4, develop the following composite data
table:

. Table Illa: Containing development and revision
cost data for each CDC as follows:



4.

.+ Average annual man-hour expenditures for
minor revision (MIR) and annual review (AR)
-- Reference Section 3.4.1.

.. Average development/revision man-hour
expenditures (DR) -- Reference Section 3. 4,1

.. Average useful CDC lifetime in years --

Reference Section 3.4. L.

Employing man-hour expenditure and useful lifetime
data recorded in Table IIla and the personal cost data
contained in Table Ila, calculate the present life cycl
cost (PLC) of each CDC according to procedures out-
lined in Section 3.4.2. Record these values next to
the corresponding expenditure data in Table IIla.

Utilizing the present life cycle cost (PLC) values
recorded in Table IIla, calculate the uniform annual"
development and revision cost (ADRC) for each CDC
according to procedures outlined in Section 3. 4.2,
Record these values in Table Illa next to the previ-
ously recorded data for the corresponding CDGCs.

Table IIla should be updated by repeating Steps 4
and 5 whenever the personnel cost data in Table La
are revised., Steps 3, 4, and 5 should be repeated
and Table Illa updated accordingly, whenever new
or revised CDC man-hour/expenditure data become
available as well.

OJT Upgrade and CDC Completion Time Data

6.

Utilizing data sources and procedures contained in
Section 3.4, develop the followiny data table:

. Table IVa: Containing for eacli carcer field and
upgrade level, the average montas required for
successful OJT upgrade (ACT), the average montl
for successful CDC completion (AVG MO), and the
ratio of CDC completion time to upgrade comple-
tion time (% E) -- Reference Section 3. 4. 4.
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The percent enrollment time factors contained in
Table IVa should be updated at least once per year
utilizing the most recent OJT upgrade and CDC
completion tire data. Since OJT upgrade duration
data are available quarterly and enrollment time
data are available monthly, more frequent quarterly
or semi-annual updates could be made.

Selecticn of a Cost Factor Estimation Period

Define the data and cost factor estimating period tc
be employed in the application of the methodology.
As discussed in Chapter 3, this period would usuziir
represent the most recent fiscal year or calendar
year or the 12-month period immediately preceding
the month in which fac' v satimation is to take place.

CDC Enrollee Load Data

8.

Employing procedures and data referenced in Section
3.4.3, calculate for each CDC (j), the total annual
enrollee-months (TEM) present during the current
factor estimation period. Enter these values in
Table IIla next to previously recorded costing data
for the corresponding CDCs.

Calculate the total annual enrollee-months (TEM)
for all CDCs by summing across the CDC-specific
enrollee-months obtained in Step 8 for the current
factor estimation period -- Reference Section 3.3. 1.

Enrollee-month data generated in Steps 8 and 9
should always represent the most current 12-month
enrollee totals for the selected factor estimation
period. Since enrollee-rnonths constitute the amor-
tization base for CDC development/revision costs,
CDC printing costs, and CDC overhead personnel
costs, more frequent updates may be required to
correspond with the estimation of these cost factors,

8l 93 | —



OJT Trainee Load Data

10. Utilizing procedures and data sou i ¥ sostained in
Section 3. b, develop the following '.-:%r 2 load tables
for the current factor estimation pe:iocl:

. Table Va: Containing the annual trainee-month
load (ATML) for each career field stratified by
MAJCOM with column and row summations reflect-
ing career field and MAJCOM totals respectively
-- Reference Section 3.6,

. Table Vb: Containing the annual traj nee-month
load (ATML) for each career field and upgrade
level stratified by unit or squadron with column
and row summations reflecting career field/level
and unit totals respectively -- Reference Section
3,6. One of these tables will be required for each
base under consideration with the total base train-
ing load represented as the sum of annual trainee-
months across all unit totals listed in the base
table.

11. For each career field listed in Tables Va and Vb,
multiply the ATML for each organization by the CDC
enrollee-month to trainee-month ratio (% E) listed
in Table I'Va to obtain the estimated CDC enrollee-
months by organization (k), career fizld (1), and
upgrade level (;) for the current factor estimation
period:

EM (i, j, k) = ATML (i, j, k) » % E (i, j)

Record the values of EM next to the ccrresponding
career field entries 11 Tables Va and Vb and indicate
appropriate row and column totals -- Reference
Section 3. 4. 4.

Trainee-month and enrcllee-month data contained in
Tables Va and Vb should be updated every month since
they constitute the erganizational training loads against
which cost factors are appliad in an actual costing appli-
cation. Monthly updates will also assure that required




12-month totals are available [or adjusting USAT,
MAJCOM, Advisory Service, CBPO, and unit/
squadron overhead factors for the defined factor
estimation period.

Overhead and Support Personnel Cost Data

12, Utilizing procedures and data sources contained in
Section 3,2, develop the following tables of OJT
overhead and support pesrsonnel based on the most
current manning authorizations:®*

. Table VIa: Containing the number of authorized
personnel by AFSC and grade serving in an OJT
administrative, management or program support
capacity at HQ MAJCOM, HQ SOA, and inter-
mediate command levels indicated in Table 6,
Section 3.2.%#* [n addition, this table should con-
tain the percent of work time spent ny authorized
personnel in carrying out the OJT functions indi-
cated for each organization in Table 6. All data
sources for collecting the required staffing and
utilization information are contain»cd in Section
3.2 and Table 6,

. Table Vib: Containing the numb: + of authorized
personnel by grade serving in a CDC program
support capacity at the Air University Extension
Course Institute -« Reference Table 6, Section
3.2.

P s L L]

*¥Regardless of the factor estimation period being used, the
assessment of OJT overhead and support staff should always be based
on the most current manning documents available for the involved
organization.

#*%F oy D ATC, this includes staff employed in the OJT Advisory
Service (TTFJ) and in the management of CDC development and review
(TTSS}.
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Table VIc: Containing for each base under con-
sideration, the number of full-time equivalent¥
authorized personnel by grade serving in the
CBPO/OJIT unit and the number of full-time
equivals it authorized perscnnel by grade serving
as OJT .. inistrators in each unit/squadyon at
the base -- Reference Table 6, Section 3.2. One
of these tables will be required for each base for
which cost analysis is to be conducted,

13. Employing data on the autho rized staff and percent
staff time allocated to OJT from Table VIa and the
annual personnel cost by grade from Table Ila,
calculate the total OJT overhead (OSC) and support
staff costs (SSC) for each organization according to
procedures outlined for Direct OJT Overhead Per-
sonnel and OJT Prag_ramisupgg' Egjéénnél in Sec~
tion 3.5. Enter thesa values neit to their corre-
sponding organizaticw:® +tafilug data in Table Via,

14, Employing daa on the authorized ECI staff from
Table VIb, the percent of ECI time allocated to the
CDC program as discussed in Section 3. 3. 1 and the
annual personnel cost by grade from Table 1la,
calculate the total OJT support staff cost (S5C) for
ECI according to procedures outlined for QJT Pro-
grara Support Personnel in Section 3. 5. N )

15. Employing data or the number of full-time equiv#ilent
authorized stzff man-years (OSM) from Table Vlic
and the annual personnel cost by grade from Table 1Ia,
caleulate the total overhead staff costs (OSC) for each
base and unit according to procedures outlined for
Direct Cost Overhead Personnel in Section 3. 5.
Trter these values next to their corresponding
staffing data in Table VIa.

%*This term refers to the conversion of part-time OJ7 staff to an
equivalent number of annual full-time personnel. 7. - urile, an E6
spending 40 percent of his productive time as an o.. - ocipistrator
would constitute an annual szaif burden of 0,40 BE6 1ie - porhTEa




Organizational OJT staffing data contained in Tables
Vla, VIb, and VIc should be updated at least once a
year to reflect the most current authorized manning
for cost factor estimation purposes, Staffing cost
data developed in Steps 13 to 15 should be updated in
conjunction with authorized manning updates and
whenever personnel cost data contained in Table Ila
is updated. Staff utilization data reflecting OJT
involvement should be reviewed at least once a year
or whenever a major change in organizational OJT
responsibility occurs. More frequent updates of
manning data and their resultant staff costs may be
required to reflect mid-year changes in authorized
personnel,

CDC Printing Cost Data

16, Utilizing procedures and data sources referenced in
Section 3. 3.1, calculate the total printing costs (APC)
incurred for the maintenance of CDC inventories over
the designated factor estimation period,

Implementation of Steps | to 16 will result in the development of
data tables and values required to support the calculation of OJT unit
cost factors and facilitate their use in 2 program costing application.
The following sequence of steps describes the procedures for develop-
ing these cost factors based on data generated in earlier steps.

Worldwide OJT Overhead
and Support Cost Factors

17. Utilizing procedures outlined in Section 3.5, OJT
support and overhead cost data derived in Steps 12 to
16 and trainee-month /enrollee-month data obtained
in Steps 8 to 11, develop the following table of world-
wide cost factors for the current factor estimation
period:

. Table VIla: Record the total annual CDC support
staff costs (8SC) for ATC/TTSS (Table VIa), AU/
ECI (Table VIb), the annual CDC printing costs
(APC) from Step 16, Record the annual support
staff cost for the OJT Advisory Service (Table Via)

Les]
wun,
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and the overhead staff cost (OSC) for HQ USAF
(Table Via), Calculate the CDC support cost
factor (CSCF) for each organization (k) by dividing
the support staff cost by the total enrollee-months
supported (TEM) over the current factor estima-
tion period (Step 9):

CSCF (k) = SsC (k)/TEM (dollars/enrollee-month)

Calculate the CDC printing cost factor (PCF) by
dividing the annual printing cost by the total
enrolle.-months supported:

PCF = APC/TEM (dollars/enrollee-month)

Calculate the HQ USAF overhead factor (AFOF) by
dividing the overhead staff cost by the total annual
trainee-month load (ATML) summed over MAJCOMs
and career fields (Table Va) for the current factor
estimation period:

AFOF = 0SC (HQ AF)/ATML (dollars /trainee-
month)

Calculate the OJ T Advisory Service (ATC/TTFJ)
cost factor (ASCTF) by dividing the support staff
cost by the total annual trainee-months supported:

S5C (TTFJ)/ATML (dollars/trainee-
month)

ASCE

Record the cost factors next to their corresponding
annual cost data and calculate the worldwide enrollee-
month cost factor (WEM) and worldwide trainee-month
cost factar. (WIM) as follows:
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CDC Development and Revision Cost Factors

18. Employing the uniform annual development and revi-
sion costs (ADRC) for each CDC {j) from Table IIla
and the total enrollee~-months (TEM) supported by
each CDC from Step 8, calculate the development
and revision cost factor (DRCF') for each CDC in the
current factor estimation period according to proce-
dures outlined in Section 3. 4. 3.

DRCF (j) = ADRC (j)/TEM (j) (dollars/enrollee-
month)

Record the values of enrollee-months supported and
the resultant cost factors next to the corresponding
development and revision cost data in Table IIla.

19, Utilizing procedures outlined in Section 3.5, OJT
overhead personnel cost data derived in Steps 12
and 13, and trainee~-month data obtained in Step 10,
develop the following table of MAJCOM overhead
cost factors for the current factor estimation period:

. Table VIlla: For each MAJCOM and SOA, record
the overahead staff cost (OSC) from Table Via and
the annuzl trainee-month leoad (ATML) summed
across career fields from Table Va. Calculate
the MAJCOM overhead cost factor (MOCF) for
each MAJCCM (k) by dividing the MAJCOM over-
head staff cost by the annual trainee-month load
supported by the MAJCOM during the current
factor estimation period:

MOCF (k) = OSC (k)/ATML (k) (dollars/
trainee-month)

Record :he cost factor values next to the corre-
sponding MAJCOM entries. ‘
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Base and Unit/Squadron
Overhead Cost Factors

20. Employing the total overhead staff costs for each
base (K) and each unit/squadron (k) from Table Viec
and the annual trainee-month load (ATML) summed
over career fields for each base and unit from
Table Vb, calculate the base overhead cost factors
(BOCF) and unit overhead cost factors (UOCF) for
the current factor estimation period as follows:

BOCF (K) = 0SC (K)/ATML (K)
UOCF (k) = O0SC (k)/ATML (k)

Record the values of trainee-months supported and
the resultant base and unit cost factors next to their
corresponding staffing data in Table Vic,

Cost factors developed in Steps 17 to 20 above are designed to be
updated at least once during the specified factor estimation period.
Ideally, all cost factors and their constituent data should be updated at
the same time to reflect the most current data values for the 12-month
period defined by the factor estimation cycle. More frequent updates
of certain cost factors may be required to reflect interim adjustments
to either their cost component, e.g., authorized staff, personnel costs,
printing costs, or their amortization base, e.g., trainee-months or
enrollee-months. In 2ll cases, care must be taken to assure that both
the cost component and the amortization base are measured over an
equivalent factor estimation period.

The execution of Steps 1 to 20 as outlined in this section consti-
tutes the first phase of an 0JT costing application. The end result of
this phase is the production of a series of cost factor and costing data
tables which will be employed in the actual analysis of OJT costs for a
defined organizationallevel and time period. As discussed earlier,
the second, or cost analysis phase of the methodology, can be carried
out in either a standardized or user-customized format. Procedures
and options for conducting Phase II analyses are outlined in the follow-
ing sections.
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4,2 Standardized Analysis
of OJT Program Costs

The standardized approach to OJT cost analysis involves the
assessment of OJT program costs through a series of organizational
training load and cost aggregations, This process starts with the
definition of the training program to be costed in terms of organization
and time period. Using this dimension, the training load associated
with the program is identified and all unit training costs attributable to
the specified organizational level are applied to the trainee volume.
The resultant program costs are thus an estimate of the dollar amount
required to train the identified number of personnel over the specified
time period, within the given organization.

In selecting an OJT program configuration for cost analysis, four
dimensions must be considered: (1) skill, (2) skill level, (3) organiza-
tional level, and (4) time period. Each of these dimensions has several
stratifications, the most basic of which are presented below.

. Skill: Cost analysis may focus on any or all AFSCs
or AFSC aggregates for which an Occupational Survey
Analysis of supervisor/trainer and trainer groups has
been conducted or for which alternative data on per-
cent OJT involvement, grade distribution, and super-
visor/trainer ratios have been obtained,

. Skill Level: Cost analysis may be conducted indepen-
dent of skill level or it may focus on training to the
apprentice (3), journeyman (5), or technician (7
levels,

. Organizational Level: Cost analysis can be conducted
for any unit or squadron; any base defined as a collec-
tion of units, squadrons and/or organizations; any
MAJCOM or SOA defined as a collection of bases,
intermediate commands and/or organizations; or the
entire Air Force which encompasses training conducted
at all organizational levels.

. Time Period: Since training load data are designed to
be collected on a monthly basis, cost analysis can be
performed for any discrete month or any aggregation
of months. '
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The cost factor tables developed in Phase I of the methodology
will facilitate the analysis of OJT costs for any combination of the
above program dimensions. The only restriction in the standardized
approach is that an assessment of total OJT costs a* any organizational
level requires the analysis and aggregation of costs at all lower levels
encompassed within the organizational structure being analyzed, In
other words, an assessment of base-level OJT costs would require an
analysis and aggregation of OJT costs for each unit at the base. This
type of ''bottom-up" or "building block" approach is designed to recog-
nize the fact that each unit, base, and MAJCOM may have substantially
different training cost factors which are applicable only to training con-
ducted within their organizational structure,

Recognizing both the options and restrictions discussed above,
the following sequence of steps outlines the procedures and data to be
employed in conducting a standardized analysis of OJT program costs.
For ease of reference, these steps will continue the sequence from
Section 4. 1.

Definition of Cost Analysis Scope

21, Employing the OJ T program definition options dis-
cussed earlier in Section 4.2, define the AFSCs (i),
skill levels.(j), and time periods (t) for which the
cost analysis is to be performed.

22, Specify the organizational level to which costs are to
be aggregated and, utilizing trainee-month data con-
tained in Tables Va and Vb for the defined time pericd,
delineate those units, bases and/or MAJCOMs within
the defined organizational level which have active OJT
training loads in the specified AFSCs and skill levels,

Assessment of Training Load

23, Utilizing procedures and data sources outlined in
Section 3. 6, create trainee-month load (TML) tables
reflecting the training load over the specified costing
period for each AFSC, skill level, and organization
defined in Steps 21 and 22. These tables should be
constructed according to the format specified for
Tables Va and Vb in Step 10. If the costing period
is equivalent to the current factor estimation period,
then Tables Va and Vb can be directly employed as
initially developed in Step 10,
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24, Utilizing CDC data contained in Table Illa, determine
which AFSCs and skill levels specified in Step 21
employ CDCs, For these AFSCs, determine the
expected number of enrollee-months (TEM) over the
costing period according to procedures outlined in
Step 11, These enrollee-month estimates will be
based on training loads established in Step 23 and
they should be entered into the training load tables
next to their corresponding AFSCs.

OJT Supervisor/Trainer
and OJT Trainer Costs

25. Employing procedures outlined in Section 3,5 and
the trainees per supsrvisor ratios (R) contained in
Table Ia, calculate, for each AFSC under consider-
ation, the annual trainee-month load (ATL) which
can be supported by an OJT supervisor.

26. Utilizing procedures outlined in Section 3.5, annual
trainee-rmonth loads (ATL) per supervisor from
Step 25, trainee-month loads established for the
costing period in Step 23, and trainer to supervisor
ratios (TSR) frorn Table lb, calculate the number of
equivalent annual supervisors (S) and trainers (T)#*
required to support the established training loads
for each AFSC and organization** defined in Steps
21 and 22.

ud
]
]

Utilizing procedures outlined in Section 3,5, percent
time (PT) allocated to OJT for supervisors and trainers
from Table Ia, and the percent grade distribution (F)

#An equivalent annual supervisor or trainer represents one indi-
vidual supporting the designated annual trainee-month load over a one-
year period.

*%Since the standardized approach calls for the aggregation of
organizational costs from the "bottom-up, " the calculation of required
supervisors and trainers and their associated costs should always be
pai‘fﬁrmed at the lowest level under consideration -- typically the unit/
squadron.,



for supervisors and trainers from Table Ib, convert
the required supervisor and trainer personnel from
Step 26 into the equivalent number of supervisor man-
years (SM) and trainer man-years (TM)* required by
grade for each AFSC and organization under consider-
ation,

28. Referencing the results of Steps 25 to 27, develop the
following cost table:

. Table IXa: Containing for each AFSC and organi-
zaticn addressed in Steps 25 to 27, the established
trainee~month load for the costing period (TML)
and the number of equivalent annual supervisors
and trainers by grade, required to support the
established training load, ** '

Since the organizational level typically dealt with in
Steps 25 to 27 is the unit/squadron, one of these tables
will be required for each base containing units under
consgideration.

29. Employing procedures developed in Section 3.5,
supervisor and trainer man-year requirements
calculated in Step 27, and personnel cost data from
Table Ila, calculate the supervisor man~year cost
(SMC) and trainer man-year cost (TMC) by grade
for each AFSC and organization.

30, For each AFSC (i), grade (g), and organization (k),
calculate the total supervisor cost (TSC) and total
trainer cost (TTC) as:

*An equivalent man-year represents one equivalent annual super-
visor or trainer working a fraction of a full-time year (PT) to support
his designated annual trainee- month load (ATL).

#%Data on the number of required personnel by grade can be
obtained as an interim result of Step 27 involving the application of
percent grade distributions to the superﬁsar and trainer requirements
established in Step 26. These data deal more with personnel manage-
ment considerations, thus making their inclusion in Table IXa thmnal.




TSC (i, k) = £ SMC (i, k, o)

il

TTC (i, k) TMC (i, k, g)

Employing the results of the above equation and the
trainee-month loads (TML) recorded for each AFSC
and organization in Table IXa, calculate the super-
visor cost factors and trainer cost factors* for the

costing period as follows:

TSC (i, k)/TML (i, k) (dollars/trainee-
month)

SCF (i, k)

1]

TTC (i, k)/TML (i, k) (dollars/trainee-
month)

TCF (i, k)

Calculate the total suparvision cost factor (TSCF)

as the sum of SCF (i, k) and TCF (i, k) and record
both the individual and total cost factors in Table IXa
next to their corresponding trainee loads.

Calculation of OJT Costs
Alternative Form 1: VBVQ:g:agigaticg

31. Utilizing cost factors, trainee -month and enrollee-
month data tables derived in earlier steps, develop

Table Xa: Record for all AFSCs (i) under con-
sideration in each organization (k), the trainee-
month cost factors obtained as follows:

Total supervision cost factor - TSCFE (i, k)
from Table IXa.

Unit overhead cost factor - UOCFKF (k) from
Table Vlic.

#Although total supervisor and trainer costs could be directly
applied to each organization OJT cost, these cost factors are calcu-
lated to maintain compatibility with other cost categories.
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Dasc chrhcad cost factor - BOCT from Table Vie
referencing the base at which ulgdnlzatlan (k)
resgides,.

MAJCOM ovecrhcad cost factor = MOCFE from
Table VIila referencing the MAJCOM or SOA
whose HQ function cncompasses organization (k).

Worldwide trainee-month cost factor - WIM
from Table Vlila.

Calculate the total organization cost factor (ORCF)
as:

ORCF (i, k) = TSCF (i, k) + UOCF (k) + BOCF

+ MOCF + WTM (dollars/trainee-
month)

Record the trainee-month load (TML) for each
AFSC and organization from Table IXa and calcu-

late organizational training costs (OTC) as:

OTC (i, k) = ORCF (i, k) + TML (i, k) (dollars)

Record, for each AFSC having a CDC (j), the total
enrollee-months (TEM) by upgrade level from
‘Step 24 and the corresponding CDC development
and revision cost factor (DRCF) from Table Illa
and calculate the organizational development and
revision cost share (DRCS) as:

DRCS (i, k) = = TEM (i, j, k)* «+ DRCF (j) (dollars)
J

*Here the subscript (j) refers to the upgrade level which indi-
cates the applicable CDC development and revision cost factors unique
to the particular skill level.
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Record for all AFSCs the total enrollee-months
from Step 24 and the worldwide enrollee-month
cost factor (WEM) from Table VIla and calculate
the organizational CDC support cost share (CSCS)
as:

’

CSCS (i, k) = TEM (i, k) * WEM (Qollars)

Calculate the total organizational OJT costs (TOTCQ)
for all specified AFSCs as:

TOTC (k) = ;‘f:[O'I‘G (i, k) + DRCS (i, k) + CSCS (i, k)]
1
(dollars)

Record all interim and total costs calculated above
in the organizational cost table.

One of these cost tables will be required for each
organization included in the defined OJT cost analysis
scope. Total OJT costs for the specified AFSCs at
the base, MAJCOM, and Air Force levels can be
respectively obtained by summing TOTC across all
organizations at a given base, across all organizations
in a given MATCOM/SOA or simply across all organi-
zations considered.

Calculation of OJT Costs
Alternative Form 2: By AFSC

32. Utilizing the basic cost factor, trainee-month, and
enrollee-month data employed in Step 31, develop a
table of AFSC-specific OJT costs as follows:

Table Xla: For each AFSC (i) under consideration,
develop and record as_in Table Xa the total organ-
izational cost factor (ORCF), the trainee-month load
(TML), and the total enrollee-months by upgrade
level (TEM) for all organizations at a defined level
with active training loads in the specified AFSCs.
For those AFSCs with CDC enrollment, obtain the
CDC development and revision cost factor (DRCF)
and the worldwide enrollee-month cost factor (WEM)
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as reforenced in Table Xa and ealculate the
total cnrollee-month cost burden (EMCD) for
each CDC (j) as:

EMCB (j) = DRCF (j) + WEM (dollars /enrollee-
month)

For each AFSC, calculate the organizational
training costs (OTC) and the CDC enrollment cost
burden (ECB) incurred in all organizations (k):

OTC (i, k) = ORCF (i, k) » TML (i, k) (dollars)

ECB (i, k)

» TEM (i, j, k) EMCB (j) (dollars)
J

Calculate the total career field (AFSC) QJT costs
(TCFC) in each organization and over all organiza-
tions at the specified level as:

TCFC (i, k) = OTC (i, k) + ECB (i, k) (dollars)

i

TCFC (i)

%TGEG (i, k) (dollars)

Typically, this AFSC costing alternative would be
applied to career field training in all organizations

at a specified level -~ usually a base. The resultant
cost table therefore represents the total cost of OJT
for each AFSC at a base. MAJCOM career field costs
can be obtained by summing each base AF5C total
across all bases in the MAJCOM, and Air Force AFSC
totals can be calculated as the sum of base AFSC totals
across all bases.

Calculation of OJT Costs

Alft,éx{g;t’ivef Form 3: Average

Cost of Upgrade by Organization

33,

Utilizing the basic cost factor data employed in
Steps 31 and 32 and OJT upgrade and CDC comple-
tion time data generated in Step 6, develop a table
of average OJT upgrade costs by organization as
follows:
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Table XIIa;: For all AFSCs in each organization,
develop and record the total organizational cost
factor (ORCF) from Table-Xa, For each AFSC (i)
considered, record from Table IVa the average
trainee-months (ACT) and the average CDC
enrollee-months (AVG MO) required for upzrade
to the 3, 5, and 7 levels (j)¢ For those AFSCs
with CDC enrollment, develop and record the
total enrollee-month cost burden (EMCB) for
each CDC as in Table XIa. Employing these
costing data, calculate the average upgrade costs
(AUC) for all skill levels and AFSCs in each organ-
ization as follows:

AUC (i, j, k)

(ORCF (i, k) * ACT (i, j))
+ (EMCB (j) » AVG MO (i, j))
(dollars /trainee)

Record the above calculated average upgrade costs
in the organizational OJT upgrade cost table next
to their corresponding AFSCs and skill levels.

As with Table Xa, one of the above tables would be
required for each organization included in the cost
analysis if this alternative were chosen. The pri-
mary use of these cost tables would be to estimate
the cost of anticipated upgrade training during

a given time span. In such applications, the total
training cost (TTC) for a given number of trainees
(NT) by organization (k), AFSC (i), and upgrade level
(j) could be calculated in any of the following optional
forms depending on desired stratification:

TTC (i, j, k) =NT (i, j, k)« AUC (i, j, k) (dollars)

TTC (i, k) = ZNT (i, j, k) » AUC (i, j, k) (dollars)

Ly IRt )

™

(1
3]

TTC (i) XZINT (i, j, k) » AUC (i, j, k) (dollars)
- ]

=




TTC (k)

FINT (3, j, ¥ - AUC (i, j, k) (dollars)

TTC (j)

i% NT (i, j, k)= AUC (i, j, k) (dollars)
As they were obtained in both Tables Xa and Xla,

base, MAJCOM, and Air Force totals could be

obtained by summing any desired TTC stratifica-

tion across all organizations within each of those
organizational levels.

Calculation of OJT Costs
Alternative Form 4: Average
Cost of Upgrade by AFSC Using
the Average Cost Factor Method

This alternative costing approach employs the same basic data
and procedures as in Step 33 except that trainee-month cost factors
are averaged over all organizations within a particular organizational
level., This allows for the direct costing of training loads at higher
organizational levels without having to cost out and aggregate each
individual organijzation. Since enrollee-month cost factors are inde-
pendent of organization, only the trainee-month factors need be aver-
aged over organizations. Such averaging can be done for all units/
squadrons ata base, withih a MAJCOM or Air Force-wide, Alterna-
tively, average base cost factors could be used to calculate MAJCOM
averages and those, in turn, used to obtain system averages. Step 34
will outline the general procedures for calculating average AFSC
upgrade costs ata specified organizational level using the average
cost factor approach.

34, Utilizing the basic cost factor data employed in
Steps 31 to 33, and OJT upgrade and CDC comple-
tion time data generated in Step 6, develop a table
of average OJT upgrade costs by AFSC at a defined
organizational level as follows:

Table XIIla: For each AFSC (i) under considera~
tion, develop and record, as in Table Xa, the
total organizational cost factor (ORCF) and the
trainee-month load (TML) for all organizations

at the defined level. For each AFSC, record
from Table IVa the average trainee-months (ACT)
and the average CDC enrollee-months (AVG MO)
required for upgrade to the 3, 5, and 7 levels (j).
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For those AFSCs with CDC enrollment, develop
and record the total enrollee-month cost burden
(EMCB) as in Table XIa. For all organizations

calculate the average organizational cost factor
(AOCF) as: '

AOCF (i, K) = 2 (ORCF (i, k) - TML (i, k))/

Lo

3 TML (i, k) (dollars/trainee-
month)

=

Employing these average organizational cost factors,
calculate the average upgrade cost for each AFSC at
the specified organizational level as:

AUC (4, j, K) = (AOCF (i, K) - ACT (i, j))
+ (EMCB (j) + AVG MO (i, j))
(dollars /trainee)

Record the average cost factors and average upgrade
costs next to their corresponding AFSCs and upgrade
levels in the costing table.

As in Step 33, one of the above tables would be
required for each specified organizational level.
The use of developed average upgrade costs would
also be similar to Step 33 in that these costs could
be applied to a given number of upgrade trainees
to directly calculate total training costs (TTC) at
the specified organizational level, for any AFSC
and skill level stratification. Equations developed
in Step 33 for calculating total training costs are
equally applicable to the costing data generated in
Table XIIla and TTC aggregations to higher organi-
zational levels could also oe obtained as described
in Step 33.
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Calculation of OJT Costs
Alternative Form 5: Including
the Cost of Trainee Time

The purpose of this costing alternative is to provide the user
with the option of including the cost of OJ T trainee time in the analysis
of OJT program costs. The jpclusion of trainee time costs is pre-
sented as an option because investigations have failed to establish a
consensus on the part of Aix Force personnel as to the validity of
attributing these costs to the OJT program.* As such, the following
steps outline procedures for estimating trainee time costs and includ-
ing them in the cost analysis at the discretion of the user. In general,
these procedures involve the measurement of OJT trainee-months by
upgrade level, grade, and organization for the defined factor estima-
tion period. These trainee loads are then converted into an equivalent
amount of trainee-years by multiplying them by an organizational esti-
mate of percent time spent in OJT activities and dividing the resultant
amount by 12. Annual personnel costs by grade are then applied to the
trainee time estimate, and the resultant total trainee time cost is
divided by the number of trainee -months to develop a trainee time cost
factor in dollars /trainee-month, This cost factor can then be applied
to actual costing period trainee loads using any of the previously -
defined costing alternatives, Specific implementation steps for this
' approach are given below.

35, Utilizing procedures and data sources outlined in
Section 3.7 and training load data employed in earlier
steps, develop a table of trainee time cost factors as
follows:

Table XIVa: For each organization (k) at the
desired organizational level, record from Tables
Va and Vb the 2nnual trainee-month load (ATML)
by AFAC (i), skill level (j), and grade (g) for the
current factor estimation period. Also for each
organization, obtain the percent trainee time
(PNTT) for each AFSC and skill level as described
in Section 3.7. Employing these data, calculate
the equivalent annual amount of trainee time
(ANTT) for each grade and skill level as:

%*Refer to Chapter 2, this report, for a more detailed explanation
of trainee cost considerations.
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ANTT G, j, k, g) = ATML (i, j, k, g)
« PNTT (i, j, k)/12

(trainee-years)

4

ANTT (i, j, k) = ZANTT (i, j, k, g)

Romod ¥ 12

trainee-years)
Refereneing Table Ila, record the annual personnel
cost (AC) for each grade and calculate the total cost
of trainee time (CTT) for each grade and skill level
as:
CTT (i, j, k, g) = ANTT (i, j, k, g)* AC (g)
{dollars)
CTT (i, j, k) = § CTT (i, j, k, g) (dollars)
Employing the recorded values of annual trainee-
month loads, calculate the trainee time cost factor
(TRCF) for each grade and skill level as:

(dollars /trainee-month)

TRCF (i, j, k) CTT (i, j, k)/

é’ ATML (i, j, k, g)
(dollars /trainee-month)

Record the values of PNTT, ANTT, CTT, and
TRCF next to their corresponding organizations
in the cost factor table. As with cost factors
developed in Steps 17 to 20, these cost factors
should be updated once per factor estimation
period or as required by interim changes in
annual cost, training load or percernt trainee
work time daza. .
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36. Depending upon user prefcrence, traince time costs
can be included in the analysis of OJT program costs
by making the following modifications to the alterna-
tive costing approaches developed in Steps 31 to 34,

Alternative 1: Employing data developed in Step 24,
replace the trainee-month loads (TML) stratified by
AFSC (i) and organization (k) in Table Xa, with
their equivalent training loads further stratified by
gkill level (j)s Record the appropriate trainee time
cost factor (TRCF) from Table XIVa and calculate
the modified organizational training cost (OTC) as:

OTC (i, j, k) = (ORCF (i, k) + TRCF (i, j, k)
TML (i, j, k)  (dollars)

Employing all other cost factors as defined in
Step 31, the total organizational training cost
(TOTC) is then calculated as:

TQTG (k) = g[(E OTC (i, j, k)) + DRCS (i, k)
1)
+ CSCS {i, k)] (dollars)

These modified training costs are then recorded in
the costing table and the optional cost aggregation
described in Step 31 can be calculated as desired.

- Alternative 2: Employing data develaped in Step 24,
Teplace the trainee-month loads (TML) stratified by
. AFSC (i) and organization (k) in Table XIa, with
. their equivalent training loads further stratified by
skill level (j). Record the appropriate trainee time
cost factor (TRCF) from Table XIVa and calculate
the modified organizational training cost (OTC) as
indicated in Step 36, Alternative 1. Utilizing these
medified organizational costs and all other cost
factors as defined in Step 31, calculate and record
the total career field costs (TCFC) as:

TCFC (i) = E[(FOTC (i, j, k) +ECB (i, k]
k"j (dollars)
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If desired, additional cost aggregations to the
MAJCOM and Air Force levels can be obtained
as described in Step 31, .

Alternative 3: Utilizing all cost factors and OJT
upgrade and CDC completion time data as defined
in Step 33, record the appropriate trainee time
cost factor (TRCT) from Table XIVa and calculate
the modified average upgrade costs (AUC) for
each AFSC (i), skill level (j), and organization (k)
as:

AUC (i, j, k) = [(ORCF @i, k)

+ TRCF (i, j, k)« ACT (i, j)]
+ [EMCB (j) »+ AVG MO (i, j)]
(dollars/trainee)

Record the modified upgrade costs next to their
corresponding trainee time cost factors in Table
X1la. Then, employing these modified upgrade
costs (AUC), the total training costs (TTC) for the
various AFSC, skill level, and organizational strat-
ifications can be calculated according to procedures
and equations outlined in Step 33,

.Alternative 4: As discussed in Step 34, this costing
alternative calls for the use of cost factors which
have been averaged across all organizations within
a specified organizational level. If the trainee
time cost factors developed in Step 35 are given for
organizations below the level at which costing is to
be performed under this alternative, then an average
trainee time cost factor (ATRCF) must be developed.
Utilizing the trainee-month loads (TML) for each
AFSC (i), skill level (j), and organization (k) as
defined in Step 24, and the trainee time cost factors
(TRCF) from Table XIVa, calculate the average
trainee time cost factor for the specified organiza-
tional level (K) as:
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ATRCF (i, j, K) ;[1’2 TRCF (i, j, k) » TML (i, j, K}/
£ TML (i, j, k) (dollars/
trainee~-month)

Employing these average trainee time cost factors
and all other cost factors and training time data
as defined in Step 34, calculate the modified aver-
age upgrade cost (AUC) for the specified organiza-
tional level as:

AUC @i, j, X) = [(AOCF (i, k)

+ATRCF (i, j, k)« ACT (i, j)]
+[EMCB (j) * AVG MO (i, j)]
(dollars/trainee)

Record the average trainee time cost factors and
the modified average upgrade costs next to their
corresponding AFSCs and upgrade levels in Table
XIla. As discussed in Alternative 3 above, these
modified upgrade costs can then be employed to
calculate total training costs (TTC) for various
AFSC, skill level, and organizational stratifications
according to procedures and equations developed in
Step 33.

Steps 21 to 36 above outline the basic methodological
approach for conducting cost analysis of an OJT pro-
gram defined according to the skill level, organiza-
tion, and time period dimensions discussed at the
outset of this section. Although this approach has
been labeled "standardized, ' it does offer the user a
considerable amount of flexibility, both in terms of
program definition (Steps 21 and 22) and cost analysis
format (Steps 31 to 36). These costing options, as
well as the basic overall cost analysis approach, have
been exercised relative to an existing OJT program
and the results of this demonstration are contained .in
Chapter 5. A discussion of additional costing options,
capable of further customizing the approach to suit
jndividual user needs, is presented in the following
scction.
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4.3 User-Customized Analysis
of OJT Program Costs

In developing the OJT costing methodology, it was recognized
that the standardized '"building block'' approach may provide too much
detail for aggregate cost analyses and that the use of estimated cost
factors may not entirely refle:t the uniqueness of unit or base level
OJT programs. As such, the methodology has been carefully designed
to allow for direct costing at more aggregate organizational levels and
for the actual development of cost factors by users employing data on
the specific structure of OJT within their organizations. In general,
this flexibility to "customize'' the cost analysis relative to individual
user needs is facilitated by the following user options:

Data Substitution: Data employed in the development
of cost factors and the measurement of training load
are clearly defined as to their source and utilization.
Given this information, users can readily assess the
applicability of standardized data to their specific
OJT programs and replace any or all of the defined
data with information they feel better reflects the
structure and operation of OJT within their realm

of responsibility. '

Cost Factor Development/Modification: As a logical
extension of data subsatitution, users may also elect
to redevelop or modify standardized cost factors to
better reflect OJT staffing and time requirements
within their specific organizations. Since the meth-
odology outlines specific procedures and equations
for developing each cost factor, this option can be
exercised with a minimal expenditure of time and
resources on the part of the user.

Cost Factor Averaging: Te further enhance the utility
of the costing methodology at all program levels,
users may elect to develop average cost factors which
can be directly applied to training loads at various
organizational levels without employing the standard-
ized '"building blm:k:“ approach, This option is an
extension of Step 34 in that averaging techniques pre-
sented therein can ba zpplied at Intermediate Com-~
mand, MAJCOM, and Air Force levels in addition to

LRt
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the indicated base level averaging. Since training
loads can be readily measured at any organizational
level, cost factor averaging permits the user to
directly estimate the cost of OJT at higher program
levels where more aggregate cost estimates are
deemed adequate.

The degree to which the above options arz employed by the cost
analyst is primarily dependent on his /her assessment of the relevance
of standardized data and cost factors to the specific OJT program being
considered., The following subsections will therefore discuss each of
these options in terms of potential user modifications which could be
made to ''customize'' the methodology in response to such an assess-
ment.

4.3,1 Data Substitution

Since the methodology's data requirements and utilization have
been fully defined, literally all of the standardized data could be sub-
ject to user replacement, However, three key considerations should
be kept in mind when determining a desirable degree of data substitu-
tion: (1) the degree to which standardized data fail to reflect the struc-
ture and operation of the program being considered, (2) the expected
impact.of data substitution on the reliability of cost estimates, and
(3) the ability of the user to obtain desired replacement data in a cost-
effective manner.

Relative to the first consideration, users should deterrnine
whether standardized data items are at least reasonable relative to
their knowledge of the OJT program being analyzed. If, for example,
the trainee-to-supervisor ratio required in Step 1 varies within a given
range for the program being considered and the standardized value
falls within that range, then replacement would probably te unneces-
sary for estimating purposes. If, however, the standard value was
outside the actual range or a specific ratio was employed in the given
program, then the subs titufion of a more representative value would
be desirable. '

When a more representative value is available, users should
determine whether ''desirable'’ substitutions are really necessary rela-
tive to their contribution to estimated program costs. For example,
if the desired substitution were to increase the estimated reliability of
a cost category which represented less than 1 percent of total costs,
then such a substitution would probably be unnecessary for most cost-
ing applications.
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The final and perhaps most constraining consideration is the
level of effort required to obtain more reasonable or accurate replace-
ment data. Given that the mechanics of data substitution are relatively
simple, a user who routinely collects required OJT program data at
his /her organizational level might consider substitution even if the
firat two considerations do not dictate a real need for data replace-
ment, In other words, if program-specific data are readily available,
their use can only serve to enhance the utility of the methodology. If,
on the other hand, data replacement would involve primary data collec-
tion activities, then the user should carefully weigh the cost of these
activities against the assessed des;rablhty and need for data substitu-

tion. - i

Keeping in mind the above considerations, a list of potential data
substitutions with guidelines for their evaluation is presented below:

QJT Supervisor and Trainer Da‘ta - Step 1: These

data provide estimates of percent time allocated to
OJT (PT), supervisor to trainee ratios (R), trainer

to supervisor ratios (TSR), and the percent of training
personnel in each grade level (P). They are developed
as career field averages from a survey conducted on a
systemwide basis and are considered representative of
all organizations in the standardized approach., If so
desired, users may substitute specific program data
for PT, R, TSR, or P, and calculate required super-
visory personnel as described in Steps 25 to 28,
Alternatively, users may elect to provide the actual
.number of supervisor and trainer man-years by grade
employed for the conduct of OJT in their organizations
over the costing period (Table IXa). In either case,
consideration of such substitution should focus pri-
marily on unit or base level applications where system
averages might be less representative.

QJT Upgrade and CDC Completion Time Data - Step 6:
These data represent systemwide averages of the time
required for OJT upgrade and CDC completion in each
career field and skill level. Should the user have
readily available data for these values relative to a
spscific program, then substitution can be made if
deemed appropriate. Again, consideration of such
substitutions should probably focus on unit and base
level applications where averages may be less repre-

sentative.
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Qverhead and Support Personnel Data - Step 12:
Since the standardized approach calls for direct
measgurement of the number of OJT overhead and
support personnel, replacement of these data should
not be necessary unless the user has specific knowl-
edge of a significant staff variation within his/her
organization. The percent of time spent in designated
OJT functions is, in some cases, an estimated value
and would thus be a candidate for substitution if users
dete rmined the standardized values to be non-repre-
sentative of known staff utilization,

Training Load Data - Steps 10 and 23: Trainee and
traimee~month data reflecting the training load for
each organization during the costing pe riod are
obtained from the UAR in the standardized approach.
Since these data reflect actual field measurements
of training conducted, substitutions should not be
required. If, however, users detect discrepancies
in the training load data or they wish to estimate
trainees for costing some future time period, direct
substitution of trainee load data can be made accord-
ing to specifications set for Tables Va and Vb,

CDC Enrollment Data - Steps 11 and 24: Enrollee-
tonth data employed in the estimation of CDC cost
factors are obtained directly from AU/ECI records
and should not require user replacement, Measure-
ments of enrollee-month loads by organization are,
however, estimated as a function of trainee-months
utilizing the ratio of enrollment time to upgrade time
(% E) as defined in Step 11, If these estimates are
determined to be inaccurate for a particular organi-
zation, then users may elect to: (1) recalculate the
estimates based on user-supplied value of % E or

(2) provide actual data on the number of trainees
actively enrolled in CDCs in their organization over
the costing period.

Trainee Time Data =~ Step 35: To calculate the amount
of trainee time which is due to OJT activities, the
standardized approach employs estimates of the per-
cent of trainee time (PNTT) representing the difference
between the productivity of a trained airman and the

108 120




lesser productivity of the OJT trainee. Currently,
these estimates are based on subjective inputs from
a sample of OJT managers. Since the cost of trainee
time can constitute a substantial portion of total OJT
costs, it is recommended that users strongly con-
sider replacing these values with either subjective
or empirical estirmates which are more representa-
tive of their specific ©JT program structure and
management,

4,3,2 Cost Factor Redevelopment
and/or Modification

 Primarily, the option to recalculate or modify the standardized

cost factors would be employed by those users who have elected to
perform data substitutions as described in Section 4. 3. 1. 1In these
cases, the cost factors which are based on data replaced by the user
will need to be recalculated according to procedures specified for their

development in Sections 4. 1 and 4.2, Specifically, the data substitu-
tion options presented in the previous section would involve the follow-
ing modifications of standardized cost factors:

OJT Supervisor/Trainer and OJT Trainer Cost
Factors should be recalculated at:t:tjrchng to proce=-
dures and equations set forth in Steps 25 to 30
whenpever the user choses to employ data substitu-
tions as described in Step 1.

Average Upgrade Cost Factors should be recalculated
according to pra:adures and equations set forth in
Steps 33 or 34 whenever the user elects to replace
OJT upgrade and CDC completion time data as
described in Step 6.

Overhead and Support Cost Factors should be recal-
culated according to procedures and equations set
forth in Steps 17, 19 or 20 whenever the user elects
to replace their respective worldwide, MAJCOM, or
base level overhead and support staff data as
described in Step 12,
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. All Cost Factors based on trainee-month amortiza-
tion should be recalculated according to procedures
and equations set forth in Steps 17, 19, 20, 25 to 30,
and 35 whenever the user elects to replace training
load data as described for Steps 10 and 23, Specific
cost factors subject to change under these conditions
are: the HQ USAT overhead factor (AFOF), the OJT
Advisory Service support factor (ASCF), the MAJCOM
overhead factor (MOCF), the base overhead factor
(BOCF), the unit overhead factor (UOCF), the super-
visor factor (SCF), trainer factor (TCF), total super-
vision factor (TSCF), and the trainee time factor
(TRCF).

. All Cost Factors based on enrollee-month amortiza-
tion should be recalculated according to procedures
and equations set forth in Steps 17 and 18 whenever the
user elects to replace or recalculate enrollee-month
data as described for Steps 11 and 24. Specific cost
factors subject to change under these conditions are:
the CDC support factors (CSCF), the CDC printing
factor (PCF), and the CDC development/revision
factor (DRCEF).

. Trainee Time Cost Factors should be recalculated
according to procedures and equations set forth in
Step 35 whenever the user elects to replace the
standardized estimates of percent trainee time as
described for Step 35.

In addition to those cost factor modifications necessitated by data
substitutions, the user may wish to further customize the methodology
by specifying alternative cost factor definitions which better represent
OJT management conditions within a particular organization. Examples
of revised cost factor definitions would include:

. The replacement of individual unit overhead cost
factors with an organizational unit administration
cost factor which reflects the presence of a con-
solidated training management function at some
level other than the unit/squadron.
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The redefinition of the trainee-month or enrollee=~

month amortization bases to reflect the allocation
of personnel burdens over some subset of all trainees
present or over some time period other than the total
OJT or CDC completion times.

. The exclusion of certain cost categories from cost

factor totals, such as worldwide enrollee-month or
trainee-month factors (WEM, WTM]}, total super-
vision factors (TSCF), and total organizational factors
(ORCF), to make resultant program costs reflect a
desired subtotal for budget planning or program com-
parison purposes.

Again, given the specificity of cost factor development proce-
dures, the redefinition and revised calculation of cost factors according
to user specification can be accomplished with relative ease. As an
extension of this restructuring process, the user may also include addi-
tional cost factors which are not currently addressed in the methodology
but are considered by the user to have a potentially significant impact
on final program costs, Such factors would primarily deal with that
share of indirect overhead/support costs or equipment/facilities costs
which can be legitimately attributed to the conduct of OJT within a par-
ticular organization, In order to include such costs, the user must be
able to account for that marginal amount incurred in support of OJT.
Since normal base level accounting procedures do not provide an OJT
breakdown of general base support and equipment/facilities costs, the
proportional OJT share would have to be estimated by the user. Should
empirical or subjective estimates of these shares be readily available,
the user could develop a set of indirect overhead or equipment cost
factors by employing the same general procedures outlined for direct
cost factors in Steps 17, 19 or 20, These cost factors could then be
added to the direct OJT factors and applied to actual training loads
according to the costing alternative presented in Steps 31 to 36.

" Although investigation of indirect overhead/support costs indicates
that a legitimate OJT share of these costs would probably be quite
small, similar investigations have indicated that, in certain functional
areas, equipment cost shares might have an impact on total OJT costs.
As such, it is recommended that, if reliable cost sharing data are
available, the user should exercise the option of developing an equip-
ment cost factor for inclusion in the costing procedures,
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4,3.3 Cost Faclor Averaging

As an additional means of ""customizing' the methodology to fit
individual user nceds, standardized cost factors can be averaged at
various organizational levels so that direct, aggregate OJT costing
can be performed. This option should prove particularly useful to
analysts who wish to estimate OJT costs for programs which encom-
pass several suborganizations. In this case, the standardized approach
would require that costs be individually assessed for each suborganiza-
tion and then aggregated to the desired program level, By employing
cost factor averaging, the cost contribution of each suborganization is
reflected in the calculated average value which can then be directly
applied to the total training load identified for the aggregate program
structure. For example, direct OJT costing at the MAJCOM level can
be accomplished by averaging unit base and intermediate command cost
factors across all such organizations within the given MAJCOM and then
applying those average cost factors to the sum of all training conducted
within the MAJCOM over the costing period.

In developing average cost factors for a given organizational
level, several options are available to the user. These options range
from direct estimation of aggregate cost factors to the arithmetic or
weighted averaging of individual suborganization cost factors. Specif-
ically, the following techniques can be employed in conjunction with
standardized data and procedures, to develop cost factor averages for
use in user-specified, direct costing applications:

Aggregate Cost Factor Estimation. Should a user
decide that all costing applications will deal with a
specific organizational level, he/she may wish to
estimate cost factors at that level from the outset,
This can be accomplished by summing overhead

staff and support staff costs across all organizations
within the given level and dividing that total cost by

the training load summed over the same organizations.
Employing data-and procedures outlined in Steps 19
and 20, the calculation of aggregate base and MAJCOM
overhead factors would be performed as follows:

BOCF (K)

(OSC (K) +'1;; OSC (k))/ATML (K)

(dollars/trainee-month)
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MOCF (M) = (0SG (M) +z OSC (K)
+E OSC (k))/ATML (M)
(dollars/trainee-month)

In these calculations, the index (M) refers to a partic-
ular MAJCOM, the index (K) refers to any or all bases
within a MAJCOM, and the index (k) refers to all units
within a base. Similar aggregate cost factors could be
developed for the total Air Force or intermediate com-
mands by summing all costs and training loads to those
levels. These procedures are applicable to all cost
factors which are organization-specific, including the
trainee time factors developed in Step 35,

Arithmetic Cost Factor Averaging, If aggregate cost
factor estimation is not employed, the user may still
develop average factors for use in direct costing by
simply calculating the arithmetic average of standard-
ized organizational cost factors at the desired program
level. Again, referencing Steps 19 and 20, these
averages would be calculated for a base and MAJCOM
as follows:

UOCF (k))/k + BOCF (K)

(dollars/trainee-month)

MOCF (M) = (& BOCF (X))/K +(E UOCF ()/k
+ MOCF (M) (dollars/trainee-month)
or: MOCF (M) = @ BOCF (K))/K + MOCF (M)

(dollars/trainee-month)

These procedures are also applicable to all cost
factors which are organization-specific and to other
organizational levels such as intermediate command
or systemwide. If aggregate cost factors have been
estimated for a specific organizational level, they
also could be dircctly averaged to higher levels using
these same basic procedures,
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. Weiphted Cost Factor Averaging. Due to an uneven
Tistribution of fraining load or staff costs, the use of
an arithmetic average may not adequately reflect the
true cost contribution of ce rtain suborganizations. In
these cases, the average cost factor should be developed
by weighting each suborganization cost factor by its
corresponding training load and dividing the sum of
these weighted factors by the total training load over
all contributing organizations. Employing data and
procedures set forth in Steps 19 and 20, these weighted
averages can be calculated for a base and MAJCOM as
follows:

BOCF (K) = (§ UOCF (1‘:») *VA‘I‘ML; (k))/E ATML (k)
+ BOCF (K) (dollars /trainee —mijnth)
IGGF (M) = (£ UOCF (k) + ATML (k))/Z ATML (k)
+(@E BOCF (K) « ATML (K))/E ATML (K))
+ MOCF (M) (dallars/trainee-mun;;)lm
or; MOCF (M) = (&%Eﬁ@) . ATML ()/Z ATML ()
+ MOCF (M) (dgllars/trainee—manth)
As with arithmetic averaging, these weighting proce=-
dures are applicable to all crggnizatianal cost factors
at all levels and they can also be used to develop

higher level averages for aggregate cost factors if
available.

4.4 Interpretation and Use of
Cost Estimating Results

Taken in total, the procedures, data, and estimating equations
presented in Chapters 3 and 4 ‘comprise the basic design of an OJT cost
estimating methodology. In keeping with original design specifications,
this methodology has focused on the use of existing Air Force data
sources and has been structured to allow the user maximum flexibility
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in developing reasonable cost estimates for a wide range of OJT pro-
gram configurations. It is important to remember, however, that
while the methodology is soundly based on economic principles and
cost accounting techniques, it is still an estimating tool whose results
should not be interpreted as an actual audit of program expenditures,
Far from being a detriment, the fact that OJT costs can be estimated
without the burden of a lengthy audit only serves to enhance the ulti-
mate utility of the methodology as a program planning and policy
evaluation tool,

As is the case with any methodology, the ultimate benefit to be
gained from its use can be realized only through a complete under-
standing of the capabilities being offered and the results which can be
obtained. To assist the user in reaching such an understanding, guide-
lines for the interpretation and use of developed OJT cost factors and
estimated program costs are presented below:

Because the estimates of OJT supervisor and trainer
costs represent systemwide career field averages,

the use of these estimates in the standardized approach
(Section 4, 2) would produce the most reliable program
cost estimates for individual career fields at the more
aggregate MAJCOM and Air Force program levels,

. If the methodology were to be directly applied to QJT
programs at the unit or base levels, it is recommended
that users take full advantage of the ''customizing"
options presented in Section 4.3 so that resultant costs
reflect, to the degree necessary, the uniqueness of the
individual program structures.

Given that the methodology estimates ''direct' OJT
personnel and materials costs, comparison of devel-
oped OJT costs with those of other training programs
should be made on the basis of those cost categories
which are compatible across the programs being
evaluated.

. Since the methodology does provide estimates of the
typs, quantity, and utilization of OJT management,
administrative, and training personnel, it can be
legitimately used as a generalized personnel planning
tool. These estimates should not, however, be con-
sidered as substitutes for more detailed management
engineering studies. ‘




. Although the methodology provides a flexible and effec-
tive means of assessing OJT costs, it should be kept
in mind that costs alone should not be the sole criterion
in a policy or program evaluation environment. Addi-
tional consideration should always be given to the
quality of training being produced for the costs incurred.

Keeping these guidelines in mind, the methodology can be exer-
cised to address a wide range of OJT program and policy issues in
which knowledge of estimated training costs is essential to the evalua-
tion process. It is felt that this capability will make a needed contri-
bution to the continued cost-effective management of the overall Air
Force training program.
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5,0 DEMONSTRATION OF THE METHODOLOGY

The purpose of this chapter is to demonstrate the use of the
methodology by applying developed procedures, techniques, and options
to a realistic Air Force OJT program. This demonstration follows the
analytical sequence set forth in Chapter 4 and the resultant costs and
cost factors are tabulated according to specifications established in
each step of that sequence. While the majority of the data employed
in the demonstration represent actual OJT conditions for the subject
program, some of the staffing and training load data used in quantify-
ing cost factors have been estimated so that immediate emphasis is
directed toward qualitative rather than quantitative evaluation of meth-
odology ‘performance. As such, the results of the demonstration should
not be interpreted as an actual delineation of estimated OJT costs but
rather as a realistic representation of relative cost magnitudes.

5.1 Description and Analysis of
Demonstration Career Fields

Of the 15 career fields considered for testing Occupational Survey
Analysis techniques developed in Section 3.2, six were chosen as candi-
dates for the actual costing demonstration. The following list of these
demonstration career fields contains page numbex references to the
OJT task sets used for the career fields and the graphical results of
the Occupational Survey analyses conducted.

Occupational

Occupational Survey

Survey OJT Graphical
AFSC  Title Task Set Analysis
291x0 Telecommunicaticns B.2 3,17 - 3,18

. Operator

293x3 Radio Operator B.6 C.2-C.,3
326x1 Integrated Avionics B.8 - B.9 C.6-0C,7
431x1  Aircraft Maintenance B.11 C.10 - C, 11
431x0 Helicopter Mechanic B.10 Cc.8-2C.9
316x1  Missile Systems B.5 C.4 - C.5

Maintenance
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Employing these data, and procedures referenced in Step 1,
Section 4.1, Tables Ia and Ib containing OJT supervisor/trainer and
OJT trainer group characteristics for the demonstration career fields
were developed according to specifications and are presented in
Tables 7 and 8, respectively. Having completed this initial career
field analysis step, the demonstration then focused on the execution
of data collection and cost factor estimation steps.

5.2 Demonstration of Data Collection and
Cost Factor Estimation Procedures

In order to narrow the scope of the demonstration, it was decided
to limit the data collection/estimation and cost factor estimation activ-
ities to the specific career fields and organizations which will be
involved in the actual costing applications, Because of this narrowing
of scope, it was considered feasible to demonstrate the methodology at
its most disaggregate level of application so that all procedures and
techniques could be exercised. As such, the demonstration was focused
on the OJT program at Bergstrom Air Force Base which includes train-
ing in both resident Tactical Air Command (TAC) and tenant Air Force
Communication Service (AFCS) and Military Airlift Command (MAC)
units, Having thus established the organizational structure to be
employed in the analysis, the remaining data collection and cost factor
estimation steps were carried out as follows:

. Personnel Cost Data. As prescribed in Step 2,
Section 4.1, the required annual and hourly per-
sonnel costs were obtained from AFR 173-10
and recorded as Table Ila which is presented
in Table 9.

CDC Development and Revision Cost Data, Of the
six career fields considered in the demonstration,
three employed CDCs for training to various levels.
As prescribed in Steps 3 to 5, Section 4.1, data for
the required CDC expenditure categories were
obtained and used to calculate the present value of
life cycle costs and the resultant uniform annual
cost burdens. For demonstration purposes, a mean
useful CDC li‘etime was calculated and used in lieu
of individual CDC life cycles. This calculation
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TABLE 7: OJT Time Involvement Factor and
Trainees Per Supervisor Ratio
for Six Career Fields = Table Ia

“Career Field ) T T Time Involve-
a) Supervisors/ Trainees Per |ment Factor
Trainers Supervisor (Proportion
b) Trainers Ratio ) Time Spent)
291x0 a) [R = 2.306 PT = 0.10818
- b)) |R = 1,796 _ |PT = 0, 09509 _
293x3 a) |R = 2,510 PT = 0.10859
- - b) |[R = 1.706  |PT = 0. 09676
326x1 a) |R = 3,482 PT = 0.06087
§ - _ b) [R = 1.889 PT = 0,04486
431x1 a) |R = 2.654 PT = 0.05698
431x0 a) |[R = 3,353 PT = 0.04439
B - _b) |R = 2.000 PT = 0.02847 _
316x1 a) |R = 4.361 PT = 0.10369
- _ - b) |R = 3,343 = |PT = 0.05396_
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for Six Career Fields - Table Ib

Distribution of Supervisors by Grade

— - - = Ratio of
Trainers
Carssr Field Total to
a) Supervizors/ Supervisors/
Trainera Irainera
_b) Trainers E3_ E4 Es 1 E6 _ET E8 _E9 f’fggl:e TSR
291x0 a) 25 150 251 111 38 7 1 0,742
_ b ) 22| 133 ] 204 _59 11 5 0 _ _
293x3 a) 49 92 231 187 9% 22 11 0.616
N B _b) 7 82 161 | 105 | 36 3l o _
316x1 a) 3 22 i3 56 51 13 9 0.178
_ . b 1 _1o0 16 7. 1 0 1 -
326x1 sy |- 4 8 20 18 6 0 0 0, 643
. ) . ) 3 A | _ 8 17 B _ 0 _ 0 ol
431x0 a) 23 123 181 82 47 17 2 0, 541
_ Bl 191 99 98 32 9 o __0 _
431x1 a) |- 326 741 773 478 288 69 a5 0,792
_ 7 b) | 294 | 656 | 650 316 169 39 23 _ _
— — . _ Proportion of All Grades . Totsl®
291x0 a) | 0.0427| 0.2564 | 0.4291{ 0.1897 | 0,0650 | 0.0120] 0. 0051 1.0000
e b) | 0.0507] 0.3065] 0.4700} 0.1359 ] 0,0253 ] 0. 0115 0.0 0.9999
293x3 a) | 0.0m2] 0.1337] 0,3358 | 0.2718 | 0,1395 | 0. 0320 0. 0160 1, 0000
- b) |0.0872 | 0.1934) 0.3797 | 0.2476 ] 0.0849 0.0071} 0.0 0.9999
316x1 a) | 6.0149 | 0. 1089 0.2376 | 0.2772 0.2525 | 0. 0644 | 0. 0446 1, 0000
. b) |0.0278 | 0.2778 ] 0.4444 ] 0.1944 0,0278| 0.0 0,0278 | 1. 0000
326x1 s) |0.0714 | 0.1429 | 0.3571 | 0,3214 | 0.1071} 0.0 0.0 0. 9999
_ __b) o.uinn]o. 22221 04722 ) 0.1944 0.0 0.0 0.0 ___0.9999
431x0 a) | 0.0484 | 0.2589 | 0.3811 | 0,1726 | 0.0989 | 0.0358 | O. 0042 0. 9999
__ b) |0.0739}0.3852}0.3813 10 1245 | 0.0330 lo.o |  ©0.9999
431x1 a) |0.1203 | 0.2734 | 0,2852 | 0.1764| 0.1063 | 0, 0255 0.0129 1, 0000
. _ ___b) |0.1369]0.3055 [ 0,3027|0.1472 ] 0.0787 | 0. 0182 0.0107 |  0-9999

add to one due to rounding.
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TABLE 9: Standard Annual and Hourly Rates, FY 1977% - Table Ila

il P —

Annual

~ Hourly

__Rate {§)

Annual |
Rate (§) | R

3. 7048
4, 1056
4,4384
5,4824
6, 2477
1,3410
85147
9, 8099

11,5099

5| 15,8656

01
02
03
04
05
06
07
08
09

7,0117

9,6743
12,6062
14,8132
17,9114
21,2218
23,8069
27,3457
27,7482

29,3638 |

6,894

7,889

9,222
10,692
12,275
13, 844
14,939
16,980
18,412
20,523
22,227
26,594
30,814
36, 421
12,525
44,857
44,935
44,935

3,8557
4,4122
515M
5, 9798
6, 8652
7. 7427
8, 3551
9,4966
10,2975
11,4782
12,4312
14,8736
17,2338
20,3697
23,7836
25,0878
25,1314
25,1314

*Based on Tables 20 and 24, pp, A-117 and A-116, of AFR 173-10, Vol, 1 (C5), January 20, 1977,
Annual available work hours computed on the basia of 142 houra per month for military personnel
and 149 hours per month for civilians s indicated by Table 2.1, p, 2-3, of AFM 26-3, Vol. 1 (Cl),
March 7, 1973,
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employed a cross-sectional sample of CDCs, whose
summary statistics are presented in Table 10. All
collected and calculated CDC costing data were
recorded in Table Illa according to specifications
and the results are given in Table 11.

OJT Upgrade and CDC Q‘qu;gletianjfim;eilila;a! As

specified in Step 6, Section 4.1, the averagéupgradé
and CDC completion time data were obtained for each
demonstration career field and the ratios of these
averages were calculated. Both the averages and
their ratios were tabulated according to specifica-
tions for Table IVa-and the results are presented in
Table 12.

Selection of a Cost Factor Estimation Period.
Although a specific calendar time period was not
employed in the demonstration, the factor estima-
tion period used corresponded to a 12-month time
frame over which training loads and staff burdens
were assessed, The use of a 12-month factor esti-
mation period is in keeping with the criteria refer-
enced in Step 7, Section 4. 1.

CDC Enrollee Load Data. Utilizing referenced
procedures and specifications from Step §, Section
4.1, the total enrollee-months present over the
factor estimation period were estimated for each
CDC costed in Table Illa, Table 11. Since only a
single monthly file was available, these estimates
were obtained by extrapolating a cross-sectional
ECI enrollment file over a 12-month period rather

in Step 8. As specified, the resultant enrollee-
month data were recorded in Table 1lla, Table 11.
An estimate of the total enrollee-months present
over all CDCs was also developed for use in'later
steps as prescribed in Step 9, Section 4.1, -As with
individual CDC enrollments, this value was esti-
mated from cross-sectional data rather than mea-
;sured from summed monthly files,




TABLE 10: Summary Statistics - CDC Lifetimes
(from Section IV, PTT 78-1, October 1976)

Summary of the time periods between the current publication
date of course volumes (as of October 1976) and the ATC production
completion date for volumes requiring revision as of the last review.

Pérceﬁt c:fi
Lifetime Number of Revised Lifetime
(In Months) | Volumes | Volumes | (InYears)

0-12 11 5.3 1
13-24 37 ' 17.8 2
25-36 54 26.0 3
37-48 40 19.2 4
49-60 34 16.3 5

61-72 18 8.7 6

85-96 4 1.9 ‘ 8

97-108 2 1.0 |9

Total ’ 208 100,0

Mean lifetime = 40.1 months or 3. 34 years
Standard deviation = 19. 8 months

Standard error of the mean = 1.4 months
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TABLE 11: CDC Development and Revision Investment
Cost Factors for Selected CDCs - Table Illa

11

Annual Cost, R i (LN ] x P, where P = present value of total investment

[(lﬁ)ﬂ- 1 10% interest rate
: lifetimne in years

o
H

2
"

R L. Costs by Grade — T Lile- — -

- Mam= thine
Lostn {3} ] (Yea i )

1.7
4,412.3
19,890, 30
12.61
719.19
807,18
48213
1,199.79
11,971.25
2,796.24
LN
35, 810,13

jﬂ,nmh,i i

1,871.%
6,522.24
1,716, 73
51113 -
TZ9.40
312,61
155, 82
16,458. 91
1,979. 68
17.23

319, 47513

M jor
{4 wolamas)

Averaze
Rarrisisa/ 3Z,992. 64 3. | 32,7964
Darvelaoment i — - . —_—
Averigs Musar
Ravinion NA KA HA NA __ _HA

3.34 | 32,992.64] 12,102,000 3,696 | 3.2

‘H
\
[~

43151¢ 0.5 274
2.0 12.5%0
T34.1 4,3189.03
43,3 | 3,604,27
0.8 10. 98
109.5 | 1,080.54
83,5 | 4,363,¢61
0.8 8.24
1,200.45 [14,923. 03
132.0
[= 1.0 _17:23 |
AN | 3,265, 131.373.92

{4 velumas)

Majar E7 1,141.5% 9, 719.53
Rarvisien [ ] 7.0 345. 57
{4 velumaa) GSb 11,7 1,406, 1%
1.0 30.89
5.6
7.0
_1.a
Z 459.8 |24,

2,624 3.3 | 28,140.44

__KA 1. MA | MA

W24 3.3 | 32 m92.6a) 10,322, 17] av,a72 | o.24m%

&,265.4 . 1.3 1ot 135,000 g4z, 36l as.160 | 0. 4%3
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TABLE 11 (continued)

312
7.197.8%
476.82
6,30
255,22

1, 962,39
200,80
17,.664.11
2,372.34

Tita-

)} E;E;f!'!

30, B60.29

Avarigs Misor

3: 34

11,319, 83

Anmaal
Esrolles=

3,048

;Einih i

3.7139

5. 544

968.39
10, 779.61
1,444, 16
2,034.47
1,771.45
1. 026,28
17.21

15 741,59

16, 741. 5%

| Revision _

Avarage Misor

_NA___

Avarigs

NA

16,741.59

6, 140.97

18,036

0, 3405

5.16
1,93%.44
1,463,37
. #08,03
1,961,32
T 11,23

13, 396,02

NA _

NA_

FRIER]

__ 8508

0.85773

et
[
i



- TABLE 12:

Comparison of Time Spent in Training

_to Time Enrolled in CDCs - Table IVa

. ] . T Average | Ratio of _
Averagsn Months to Enrollee~
Upgrade Months to Successful Months to
Training Successful Completion Trainee-
__AFS Level | Upgradex | of CDC¥* | Months
291x0 3 5.7 5.0 0.88
_ 7 1 10,9 o | o
293x3 3 4,0 0 0
5 7.0 4,0 0.57
. 7 10.3 0 1o _
316x1 3 7.0 0 0
5 9.8 6.0 0.61
S _ A 10.9 6.0 0.55
326x1 3 5.7 0 0
5 8.3 5,5 0. 66
i ) 7 _ 11.4 3.5 _0.31
43120 3 2.4 4] 0
5 7.9 4,5 0,57
— 7 _10.0 4,0 | 0.40
431xl 3 2.5 0 0
5 8.3 5.5 0. 66
_ 1 _10.6 5.0 0.47

*Average obtained by first finding mean time to upgrade and mean
time for retraining for all letter suffixes in each career field as shown
in PMC-P260 of September 30, 1976, The composite weighted average
of upgrade and retraining timés was then formed by weighting each
according to worldwide trainees at each training level as identified in
PMC-P260, October 1976. '

#*Obtained from ECI History File by Reason for January-March 1975,
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DJT Tramee Load Data, As called for in Step 10,
Section 4.1, annual trainee-month loads for each
‘career fleld and MAJCOM are to be measured over
the factor estimation period using actual UAR data.
Slmilarly’, these training loads are to be further
stratified by upgrade level and unit/squadron using
the same measurement procedures, Since these
measurement procedures are part of the methodology
design and are thus not yet implemented, the training
loads required for the demonstration were estimated
from cross-sectional data as follows:

.+ The total trainee-month load over all career
fields, which would normally be obtained by
totalling Table Va, Step 10, was estimated by
extrapolating an average monthly training load
for each MAJCOM over a 12-month period. '
The results of these extrapolations are pre-
sented in Table 13,

.. To obtain an estimate of the total training load
in each demonstration career field, the total
trainee-month estimate from Table 13 was
distributed over the career fields according
to the ratio of each career field's population
to the total airman population. The results of
this distribution are presented in Table 14.

.. To satisfy the requirements for Table Va,
Step 10, the career field training loads con-
tained in Table 14 were assigned to MAJCOMs
according to the number of OJT supervisory
personnel estimated for each career field and
MAJCOM from the Occupational Survey Analysis.
The contents of Table ’Va are presented in
Table 15,
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TABLE 13:

Trainee-Months for Each
MAJCOM in Year I*

|MAICOM/SOA

Skill Lovel

5

__Total

AUN
ATC
AAC
ADCOM
AFCS

_AFLC
AFSC
MAC
PACAF
SAC
TAC
USAFE
USAFSS
USAFA

Total

1,908
31,392

6,120
23,496
62,736

4,452
17, 988
75, 048
17,856
124, 908
105, 144
35, 520
10, 596

_804

900
12, 468
3,276
8,496
15,696
3,156
6,792
24,612
8,952
36, 888
27,096
15,108
4,992

588

3,204
49,932

9,636
33,744
85,836

8,832
27,192
107,760
27,480
177,276
143, 736
51,816
16,416

1,440

517, 968

169, 020

744, 300

¥Based on October 1976 training load as indicated in PMC-P260, OJT

Report.
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. TABLE 14:

. Months Belonging to AFSCs Studied

* Portion of Yearly Total Trainee-

| Proportion of
Airmen in AFS
to All Airmen
(from UAR)

Air Force
Total
Trainee-Months

Trainee-Months
in Year
by AFS

0,01783
0, 00446
0.00274
0.00225
0.00338

0,08998

774,300
744,300
744,300
744,300
744, 300

744,300

13,271
'3, 320
2,039
1,675
2,516

66, 972

/9




rainee-Months in AFS for MAJCOMs
gngear I - Table Va




e+ To satisfy the training load data requirements

. for Table Vb, Step 10, the actual number of
trainees present in a given month for each of
the demonstration career fields was obtained
from the CBPQO/OJT unit at Bergstrom Air
Force Base. These data were given by upgrade
level and were further broken down by the unit/
squadron in which the training was conducted.
Assuming these.data to represent an average
monthly training load, the annual trainee-month
data required for Table Vb were ‘obtained by
extrapolating the cross-sectional number of
trainees over a 12-month period. The resultant
unit/squadron level training loads are presented
in Table 16,

As spacified in Step 11, Section 4.1, the trainee-
month loads contained in Table 16 were then multi-
plied by their respective CDC enrollee-month to
trainee-month ratios from Table 12 to obtain an
estimate of CDC enrollee-months present in each
unit/squadron., These estimates were recorded in
Table V5 as specified and they are presented in
Table 16, ,
Overhead and Support Personnel Cost Data, Exer-
cising procedures set forth in Step 12,. Section 4.1,
data on the amount and utilization of OJT overhead
and support personnel at HQ MAJCOM levels were
collected and recorded according to the specifications.
for Table VIa. In a like manner, staffing data for
AU /ECI were obtained as specified for Table VIb,

The resultant contents of data tables VIa and VIb

are presented in Tables 17 and 18, respectively.

The third category of overhead staff data required
under Step 12 involves an assessment of the amount
and utilization of staff employed-in the administration
and management of OJT at the base and unit/squadron
levels. As dictated by the methodology, staffing for
the Bergstrom CBPO/OJT unit was estimated as a-
function of base population and recorded in Table Vie. -




16 Annual ;I‘Ii'aiizeésMﬂnth and Enrollee-Month Loads

" Anficipated in Four Gareer Fields for Seven Squadrons
‘at Bergstrom Air Force Bage - Table Vb

~ Aaneal Trainee-Months | ~ Annual GDC Enrolee-

stor . . | Career | byUpgradelevel L Months by Upgrade Level _

R [ 3 [ 5 | 7 [Tl L 3 1 5 4 1

mbasc | e | 2 | 1T 6 | s | - w| -
O I N T O N O

oraces | o | 3| a5l 8 %61 31 1L

pres | oo | s | a1l 6Ly 4L B

gm0 | 3 | w5 | 8 36 1 3 BN

s | a0 | 1| el alwel ol sl 1

502 Camron 431x0 4 33 1 48 . 19 4
R 431x1 |18 | 158 52 | 228 | . | 104 | u |
_ Subtotal _ 22 | 191 63 | 276 | - 123 28

_oana | 43 ) 383 LMD 653 | . | 283 | 60
go | 699 | 232 Lo | 1| 454 | B9




‘:TABLE 17: MAJCOM Level OJT Direct Overhead and
Program Support Personnel - Table Via

Parcent of MAJCOM 10
Stands rd Fraducllve E--h A\tﬂb—
Aateariud | Amtarized Amsuisl Timu/Cost
: | _Offier | AFSCe __Grades — _Comr  lDucto OJT
_Air Untversiey_ opar | 7ezve | 1 Tsq £ | 12,509 0! z.s02
HO ATC TTFI 74172 1 MEgr E7 14, 509 100 1,137,160
75193 1 M5t ET 14,509
kL -1 2 55g¢ ES 21,292
T5a=x 16 kiSpt E7 ZaZ. 144
_ — TExxx 65 TS5z E6 13, 08% -
TISS i G5=12 26,594 72,5
— _ - 1 gs-13 | 30,814 T
DPT 12,509 100} 12,509
DFXTO 100 16,716
DPATE 100 _.14,%09
DPMTT _ __ 100 14,509
DFIET 40 196,613
B 100%» =
HO AFSC __DPAT 25,242 | Z0 5,048
HO MAC DPFATI 19. 605 100 55,966
| Ho Pacar | DPATM 100 14,509
HO SAC DPPHITO 16,716 108 B1,257
14, 509
: 25,018
| Wing ( zs,018 | _ ,
HO TAC DOPPFIO 29,018 100 68, 545
25,018
. ) _ 14,509 _ .
HGO USAFE DPATI 19,606 50 £1,95%4
12,509
9, 342 _ - _
Orthar OTTJOPR, 100%%
| _acthe AF - -
| 1) USAFSS | _oear 12,509 e | 12,509 |
1 USAFA DPMPO 21,292 100 85, 837
12,509 100
Basa laval i 29,018 SOaw
with 50,036 50%=
hasis 1 _ _12,509 1ad _
Total Acthoriniies s 138 Total Cost = 1,770,143

?f;ﬁl: 20, Anmal Compesits Zepmdard Aases FY 1977 = Effective 1 Ociober 1976), p. A-112, AFR 173-16,
Vel, 1 (€5), Anschmeat 17.
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ABLE 18: ECI Authorized Personnel by Costs - Table VIb

N ;_ - - [ Totals |
. Office 1 __Dersonnel by Grado | Officara _Airmen | Civilians|
mmand (CC) _, os, tos, ot L@ O | W
Arlministrativa Control Division (DA)| 1-05, 1-E6, 1-C54, 1-GSb 1 1 2 . ’
Edn;atian Information Dranch (DAV) | 1-04, 1-E6, 1-G54, 1-GS5 ] 1 2
inLing Cnntml Branzh (DAP) 1-04, 1-0583, 2-G85 ] 0 LI
_ i — __ Divislon Subtotal | (3) | (2) {1
Gurr}culul’n Division (EDC) 1-GS5, 1-GS14 0 0 2
xt Review Branch (EDCT) 15.G512, 1-GSl13 0 0 16
Tgst I}Evelapmﬂnt Branch (EDCI) 1684, 2-GS7, 14-0G512, 1-GS13 0 0 18
Edilorial Branch (EDCE) 10-GS6, 1-GS7 0 0 1
Curru:ulum CﬁntrﬂlErangh (EDCA) | 4-GS3, 2-GS4, 2-GS5, 1-GST 0 0 9 |
o _ _ Division Subtotal | (0} 1 (0) (56) - |
Oparations Divislon (EDO) 1-05,- 1-GS5 ! 0 !
Registrar Dranch (EDOR) 5-GS53, 1-GS4, 1-GSY 0 0 1
Student Instruction Branch (EDOI) 9.G§5, 6-GS6, 4-GS7, 1-G59 0 0 20
Data Branch (EDED} 1-WG4, 1-WG5, 9-G83, 1-G54, 4-GS5,
1-G87, 1-G59 0 0 18 |
[ AN 77 Y- .77 A B
j Plans and Programs Division (EDX) 1-04, 1-05, 1-ET7, 2-G§5, 1-G&9Y, S
) _ N TS L -1 ¥ A @ __ 1 () (4)

E#aiuatian and Research Div (EDV)

o

o

:Cﬁufse Materials Division (DMS) | 1-05, 1-GS5 ! 0 1
Mater:als Control Branch (DMSA) 1-E4, 1-E6, 1-GS3, 3-G54, 1-GS5,
S 1-GS9 0 z 6
Storage and Distribution Br (DMSD) | 1-E3, 14-WGS5, 3-WG6, 3-WGS,
1-WL6, 1-GS9 0 ] 28 |

i — _ _Division Subtotal | (1) | () | (35)
“ECI Totals 14 1w |
Al I— — — — — — el




~ However, in the interest of demonstration expedi-

- ence, methodological procedures for collecting
individual unit overhead staffing data were not
employed. Instead, the number of full-time equiv-
alent OJT unit administrators were estimated as a
function of the average annual trainee-month load

 present in each unit,* The resultant unit overhead
staffing estimates were then recorded in Table Vie
as specified and the completed staffing table is pre-
sented in Table 19. Having thus developed the
required staffing tables, Steps 13 to 15, Section 4.1,
were executed to convert staffing data into equivalent

‘annual costs, These conversions employed personnel
cost data contained in Table 9 and resultant staff costs
were recorded in their respective data tables as
shown in Tables 17 and 19

. CDC Printing Cost Data. As called for in Step 16,
Section 4, 1, monthly CDC printing costs are to be
summed over the factor estimation period to estab-
lish the total annual cost for cost factor development,
For demonstration purposes, however, the annual
CDC printing cost was derived by extrapolating an
average monthly printing cost over a 12-month period.
The resultant cost was then recorded for use in later
cost factor estimation steps.

. Worldwide Overhead and Support Cost Factors.
Employing staff cost and trainee/enrollee load data
developad in Steps 8 to 16 and presented in earlier
tables, the worldwide enrollee-month and trainee-
month cost factors were calculated according to equa-
tions and procedures set forth in Step 17, Section 4.1.
The developed cost factors were recorded in the
format specified for Table Vila and they are presented
in Table 20,

%*Based on a review of unit manning standards, a minimum of 46
trainees (552 traince-months) was established as a requirement for a
full-time unit administrator. Units below this minimum were assigned
fractional (part-time) administrators according to the ratio of their
training loads to the minimum. Although maintenance unit administra-
tors are consolidated at Bergstrom Air Force Base, they have been kept
at the unit level to fully demonstrate the standardized ‘costing procedures,
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~ TABLE 19:

Base Level and Umt Level Personnel Costs
far Bergstrcm Air Force Base - Table Vic

) S ) Annual "Cost Per
Annual Coat | Trainee- Trainee-Month
— QJT Staif of Authorized| Months Attributable

"Level Autharized Staff (%) Anticipated | at Level (5)
Base CBFPO 1-E7, 1-E6, 45,702 8,604 5,3117
S Z-E4 _ _ _ -
67th FMS 1-Eé6 12,509 az8 15,1075

. AMS 1-Eb6 12,509 720 17.3736

. ..OMS5 . . |1-Eé 12,509 552 22,6612
Supplies 0.9111-E6 11,397. 09 492 23,1648
12th TRS 0.4667-E6 5,837.53 252 23,1648
91st TRS 0.3111-E6 3,891.69 168 23,1648
Tranaport 0,6667-Eb 8,339.33 360 23,1648
HQ) Squadron 1-E5 10, 646 876 12,1530
CES ‘0, 6444-E6 8,061, 35 348 23.1648

- 8P5 0,5556-E6 6,949, 44 300 23,1648
Services 0,3111-E5 3,312,409 168 19,7148
Hosapital 0,5333-E6 6,671.47 288 23.1648

- 602 Tactical

TAIRC

HQ Squadron | 0.4000-E6 §,003, 60 216 23,1648
602 TACCS 0,7778-Eb 9.729. 22 420 23,1648
23rd TASS 0,2444-E6 3,057.75 132 23.1648
602 TAIRCW

Det 1 . 0.1333-E5 1,419.47 72 19,7148
712th DASC 0,4444-E5 4,731, 56 240 19,7148
727 TCS 1-Eb 12,509 684 18,2880
4502 Camron 1-E6 12,509 840 14,8917
701st TASS 0,0667-E6 833,93 36 19.7148
12th TIS 0,0222-E5 236,58 1z 19,7148
12th AF )

HQ Squadron | 0.1556-E5 1,656,04 84 19,7148
Subtotal _ 200,021, 14 o .
Tenant = Units
1882nd Com.

Squ. (AFCS) 0.5778-E6 T,227.42 312 23,1648
Det 10 25th

Weather 5qu.

(MAC) 0,0667-E6 833.93 36 23,1648
Det 14 5th

Weather Squ. :

{MAC) 0,2222-E5 2,365,178 120 19. 7148
2048 Commun.

Squ. (AFCS) 0.0889-E5 946, 31 . 48 19. 7148
Total 211,394.58
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' TABLE 20 Worldwide OJT Cost Factors - Table Via

¢

' i Amgrﬁsaﬁgg Bgse N

Source
of Cost

Total Annual
Cost ($)

Cost Factor (%]

All CDC enrollee-
months
Worldwide*

ATC/TTSS

41,621

0. 0250 per
enrollee-month

AU/ECI

1,930,178

1,1593 per
enrollee-month

cDC
Printing

1, 440, 000

0. 8649 per
‘enrollee imaqtlj;

All

3,411,799

2, 0492 per
_enrollee-month

All trainee-rmonths
Worldwide#*

AF/HQ

12,509

0. 0168 per
trainee-month

"ATCOIT

Advisory
Service

1, 095,539

trainee-month

Al 1,108, 048 1. 4887 per
_ - e _ i} _ | trainee-month.
Total 4, 519, 847

*Based on an average presence of 138,745 active CDC enrollees or

an annual equivalent of 1,664, 940 CDC enrollee-months.

statistics from the ECI monthly file by reason from PCN UE 020-49A of

July 28, 1977.)
*%¥See Table 13,
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. CcDC Devvlcpment and Revision Cost Factors. Utiliz-
' ‘mg the annual cost and enrollee-month data contained
in Table 11, the development and revision cost factors
- for all CDCs being considered were calculated accord-
ing to the equation set forth in Step 18, Section 4. 1.
Resultant cost factors were added to Table 1lIa, and
are presented with previously develop: 2d CDC data in
Table 11,

. MAJCOM Overhead Cost Factors. Utilizing overhead
Staff costs contained in Table 17 and training load data
presented in Table 15, the MAJCOM overhead cost
factors were developed according to the equation set
forth in Step 19, Section 4.1. As required, the devel-
oped cost factors were tabularized according to speci-
fications for Table VIlIa, and they are presented in
Table 21.

' Base and Unit/Squadron Overhead Cost Factors.
Utﬂlg;nﬂ unit and base overhead staff costs contained
in Table 19 and estimated base and unit tramee—manth
loads, * the overhead cost factors for Bergstrom Air
Force Base and its constituent units were calculated
according to procedurass and equations set forth in
Step 20, Section 4,1. Resultant training loads and
cost factors were then added to Table Vic as specified
and these data are presented along with previously
developed staffing data in Table 19,

#Normally, unit and base training loads would be obtained directly
from Table Vb. However, since the demonstration focused on specific
career fields, the base and unit totals across all career fields were
obtained directly from the Bergstrom CBPO/OJT unit.
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TABLE 21: MAJCOM Direct Personnel
Overhead Factors - Table VIiia

"Annual Direct | Anticipated MAJCOM Leovel
Personnel Annual Trainee- |OJT Cost Per

Overhead Months in Trainee-Month
MAJCOM/SOA | Costs ($)* MAJCOM ¥ ($)

AUN 2,502 3,204 0.7809
ATC 20, T2 9%k 49,932 0.4151
AAC 12, 509 9,636 1.2982
ADCOM 16,716 33,744 0.4954
AFCS 14, 509 85,836 0.1690
AFLC 14, 509 8,832 1,6428
AFSC 5,048 27,192 0.1856
MAC 55,966 107, 760 0.5194
PACAF 14,509 27,480 0.5280
SAC 81,257 177,276 0,4584
TAC 68, 545 143,736 0.4769
USAFE 51, 945 51,816 1,0025
USAFSS 12, 509 16,416 0.7620
USAFA 85, 837 1,440 59, 6090 %k

#*From Table 17,
#kFrom Table 15,
k¥ stimated by CONSAD, not an actual cost figure.

#kd%xThis comparatively large factor for administrative management
overhead cost represents all organizational levels at the Air Academy.
A comparable figure for other MAJCOMs would include the sums of
factors from the base and unit levels.
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5.3 Demonstration of Costing Alternatives

As documented in the previous section, the demonstration of data
collection and cost factor estimation procedures resulted in the produc=~
tion of a series of standardized "unit cost" tables, The purpose of this
section is to further demonstrate how those developed unit costs are
employed in the actual cost analysis of a defined OJT program, The
procedures employed in this second phase of the demonstration are
those outlined in Section 4.2 for the "standardized analysis of OJT
costs." Following the analytical sequence set forth in that section, the
estimated OJT costs for the demonstration program at Bergstrom Air
Force Base were calculated in the various alternative forms and the
stepwise results of this demonstration are pres ented below.

. Definition of Cost Analysis Scope. As called for in
Steps 21 and 22, Section 4.1, the scope of the demon-
stration OJT cost analysis was defined to include all
those unit/squadrons at Bergstrom Air Force Base
which conducted formal OJT in any of the six career
fields listed in Section 5,2, Examination of training
load data contained in Table Vb, Table 16, revealed
that such a scope would encompass six resident units
and one tenant unit at Bergstrom in which training
was conducted in four of the six dermonstration career
fields, For ease of demonstration, the time frame
selected for conducting cost analysis of this defined
program scope was the 12-month period corresponding
to the factor estimation period employed in Steps 1 to
20,

. Assessment of Training Load. Since the time frame
celected for the cost analysis demonstration was equiv-
alent to the IZ-month factor estimation period used in
earlier steps, the trainee- and enrollee~-month data

developed for that period were us ed for costing pur-
poses, Should the defined costing period have repre-
sented a different time frame, then the reassessment
of trainee-month and enrollee-month data, as deacribed
in Steps 23 and 24, Section 4. 1, would have been
required,
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. OJT Supervisor/Trainer and OJT Trainer Costs.
Employing the trainees per supervisor ratios con-
tained in Table Ia, Table 7, the annual trainee-month
load for supervisors in each of the four demonstra-
tion* career fields was calculated as specified in
Step 25, Section 4.1. For the seven squadrons con-
ducting training in these career fields at Bergstrom,
the number of equivalent annual supervisors and
trainers needed to support the training loads contained
in Table Vb, Table 16, was calculated as described
in Step 26, Section 4. 1. Utilizing these supervisory
personnel requirements and the percent time and
grade data contained in Table Ib, Table 8, the equiva-
lent number of supervisor and trainer man-years
required was calculated according to procedures
referenced in Step 27, Section 4. 1. Having thus
established the training personnel burdens for each
career field and organization, the supervisor and
trainer cost factors and total costs were calculated
using personnel costs from Table Ila, Table 9, and
the equations set forth in Steps 29 and 30, Section 4. 1.
All calculated personnel requirements, cost factors,
and total costs were then recorded in Table IXa as
specified in Steps 28 and 30, and the resultant costing
table is presented in Table 22.

. Calculation of Organizational OJT Costs - Alternative l.
As a demonstration of this costing alternative, the pro-
cedures and equations set forth in Step 31, Section 4.1,
were applied to 431x] career field training conducted
in the OMS squadron at Bergstrom. All cost factor
and training load data employed in the demonstration
were obtained from the earlier tables corresponding
to table references given in Step 31. As required, all
referenced cost factors, training loads, and calculated
costs were recorded in Table Xa according to specifi-
cations and the resultant organizational OJT costs are
presented in Table 23,

#As dictated by the definition of scope, the demonstration was .
focused on the 291x0, 293x3, 431x0, and 431xl career flelcls which jé‘é
were. present at Eergstrcm Air Farce Base. ' -




TABLE 22; Annual OJT Supervision Costs for Selected Squadrons ;nd
Career Fields at Bergstrom Air Force Bage - Table IXa

— e

. Unit

_AFSC

Tralnoa=

Montha

_Load

Suporvisota/
Trainers

Newded

Supetvisore] |

Trilners
Cont Par
Traineo-
Month {§)

Trainers
__ Noeded

Trainer
Cost Por
Tralnee-
Month {§)

Combined
Suparvision
Cost Per
Trineas
Month (§)

Totl
Atntal
_Cont{§)

OM3

431xl

552

g1

1.5, 5:F4,
5.E5, 3.E6,

19, 1119

EEEL ‘iEij
Q-ES, Z'*E&'.

__LET

1% 437

e o

11,4556

17,36,49

o e

- —

b02TACCS _ |

291x0_

LB

141,619

1FS

2L

ﬁﬂi_?ﬁa_?-_ -

2T AY

712th DASC

290 |

41,6191

1.ES

]

_ 487637

A

293K

1.5

36,97 1.

21,07 |

58,0850

1,300

T

2910

k4, 1:E5 |

39,0699 11

4501 Camron

nITC

431x]

28

LT

1-E3, 2.E4,
ZiEE; l‘Ec‘l

19, 0559

oz

11,9314

30,9873

| 86,2046 | 3,972, 8

_Ax0 |

o _ |l

i

o

L8

523 |

_ .
e

Tenant Unitst

Wi TASS | 430 o feps | oume JLEC L WAL LD

291x0

16

125

41,6191

g 107

247549

Total

188%nd CS (ARCS)

1,008

14-E5, 4-E¢,

JET

1.E), 8<E4,

LEL

36,489,730

© WAverage nupervision cost Par traines-month # §36,2001 eatimated total annual supervislon cont at Bergatrom # §311, 465,

——

.DT ,l:
-

S ——



TABLE 23 Eatimated Anaual Cost of OJT for & Selected Squadron
at Bergstrom Air Force Bage (TAC) - Table Xa

N e e e | | General COC Cost |
Tralnos-Month Annual Cost | CDC Speciflc Conta | Factor= 20450 | Total Aol
Carser | CotFiclors (§ | Tralnes- | of Trafnees | for Revition and | Envolleos [ Amnual | OIT Costat
_Sodron | Fleld | pet teaineacrmonth) | Monte | Menthe(§) | Developmert | Months Contlf).| Sqpairanfd)

OMS 411x1 Supervialon 31, 4556 Upgrade & 153
enrollee-mivrlh
Syaadron OJT at 0. 4965
Admimt 22,6612
Upgrade i 0D
Eim CBFO; 5,311 enrollee monihn
at 0: 5
MAJCOM (TAC)i

0, 4769

Vorldwldei  1,4887

Totds L34 g5z | 3,08%,5 | TodAmniCosts | 31 | 6AL40 | 4,686,8
§154, 01

e i = - S —— -
T . e g it gt - e L ans e i e e e o e =

#5even-lavel COC Development and Revision costs were not calculated for this demomutrations The valus employed
was egtimated by CONSAD:

]
Lt
D g |



Calculation of Career Field OJT Costs - Alternative 2.
As a demonstration of this costing alternative, the
procedures and equations set forth in Step 32, Section
4.1, were applied to training conducted.for each of the
four demonstration career fields in all of the unit/
squadrons at Bergstrom Air Force Base, Total
organizational cost factors employed in this demon-
stration were developed as shown in Table 23. All
other cost factor and training load data were obtained
from the earlier tables corresponding to table refer-
ences given in Step 32, As called for in Step 32, all
referenced cost factors, training loads, and calculated
costs were tabularized according to specifications for
Table Xla, and the resultant career field costs are
presented in Table 24. In addition to the total demon-
stration career field costs presented in Table 24, an
estimate of the total 12-month OJT cost for all career
fields at Bergstrom was also calculateds This was
accomplished by calculating average unit overhead
and supervisory cost factors and applying those
factors to a 12-month extrapolation of the total OJT
training load present in a given month across all
career fields at Bergstrom. For a more detailed
explanation of this type of cost factor average, refer
to Section 4.1, Step 34, or Section 4,3, 3.

Calculation of Average OJT Upgrade Costs by Organi-
zation - Alternative 3, As a demonstration of this
costing alternative, the procedures and equations
developed in Step 33, Section 4.1, were applied to
431x] upgrade training conducted within the OMS
squadron at Bergstrom Air Force Base. Average
upgrade and CDC completion time data were obtained
from Table IVa, Table 12, for the subject career field.
Other organizational and CDC cost factors employed
in this demonstration were developed as shown in
Table 23. The calculated OJT upgrade costs and
their component cost factors were recorded in

Table XITa according to the requirements of Step 33,
and the resultant cost table is presented in Table 25.
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TABLE 24: Annual QJT Costs in Selected Carcer Fields
at Bergstrom Air Force Base - Table Xla

_AISC

~ fgxg_t_:l'l‘r

aines-Month Cogln by Squndron A

_Sguadron

~ Squadron

Faetord

Traineas
_Muithe

Awual Cost (§) |

__CDC Conems

Annual
_Cont(§)

~ [Total Amnual

Gont of Tralning
InAPSALD(§)

41lxl

OM$
4502 Caitipon

A

61,3941

83,1563

552
128

Ll

33, 889, 54

12,119, 64

Upgrade 5 357 enrollee-
months at 2,5457

Upgrsds Tr B4 enrulloo.
montha at 2, 549244

Ll

411x0

01t TASS

4502 Camran

42,314

37,4903

12
48

6

1, 799,53

L, 07,29

Upgrade 51 24 enrellus-
monthe at 5, 7631

Upgrade T; 5 enrollec-
months al 5,742

167,06

2,474,35

2933

LAl

AlL

712(h DASC

85,0211

24

= 724

2, 040, 65

_2,040,65 |

Upgrada 5 10 enrollee-
months at 2,8713

o

20093

291x0

602 TAGCS
712th DASC
727 TCS
1882d C§
(AFCE)

Al

99,2058
95, 7558
81,7199
98, 8813

36
12
60
36

L

3,57L,41
1, 149,07
5, 506,79
3, 559,73

1378700 |

Upgrade 3: 11 enrollee<
months at 2,6267

Upgrade 5 63 enrollee.
months at 2,3897

179.4¢]

13,966,4

Total Annual 0JT Cost at Bergstrom for these 1008 Trainee-Monthe

65, 642,28

Estimating 8604 tofal annual trainee-months, one can estimate annual OJ T
_coats at Dergetrom: in all careor fleldnagi

_560,000

#Each squsdran's facor composed of: Supervision, Squadron OJT Adminlatration, Bage CBPO, MAJCOM, plus Worldwide,
##Each CDC factor composed oft Revinion and Development, ATC/TISS, AU/ECI, plus COC Printing,

##CDC Revision and Development ecata estirmated by CONSAD as cost information was unevailable,
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VTABLE 25: Average Cost of Training to Upgrade in a Eielected
Squadron at Bergstrom Air Force Base - Table XlIa

Upgrade

Level |

Trainee-Month

_ Cost Factors (§)

Average
Trainee-
Months to

Upgrade

Enrollee-Month
Cost Factors (3)

_Av_er_ag_é
Enrollee-
Months te

Upgrade

Cost to |
Upgrade
B

Savadron

OM3

431x]

Supervision
0T Admin,
Bage CBFO
MAJCOM (TAC)
Worldwide

_ | Total

31,4556
22,6612
5, 3117
0,4769
_1,4887

61,3941 |

L)

(No CDC)

153,49

i Total

Supervigion,
OIT Admin,
Base CBPQ
MAJCOM (TAC)
Warldwide

31,4556
22,6612
5,3117
0,4769
1,4887

61,3941

R&D
All CDCs

Total

0,4965

25451 |

5‘ 5_ e

523,57]

Supervision
QJT Admin,
Base CBPO
MAICOM (TAC)
Worldwide

| Total _

31,4556
22,6612
65,3117
0,4769
1,4887

_ 61,3941

10,6

R&D
All CDCs

 Total

0, 5*
2, 0492

25492 |

5,0

i

b63,52]

#Seven-level CDC Development and Revision costs were not calculated for this demonstration, The value
employed was estimated by CONSAD,

ERIC

JAFui et providod by i
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Calculatmn of C)JT Costs Using the Average Cost
Factor MethacL Alternatwe 4, As a demonstration

of this costing alternative, the procedures and equa-
tions developed in Step 34 were applied to upzrade
training conducted for each of the four demonstration
career fields in all of the unit/squadrons at Bergstrom
Air Force Base. This particular application was
designed to demonstrate how cost factors can be
averaged to facilitate the direct calculation of total
caregr field, total organizational or average upgrade
costs at higher organizational levels. Focusing on the
direct calculation of average career field upgrade costs
at the base level, this demonstration employed the sare
basic cost factor and upgrade time data referenced in
Alternative 3 to calculate average organizational cost
factors and then average base level upgrade costs for
each demonstration career field, The results of these
calculations were recorded according to the specifica-
tions for Table XIIla, and they are presented in

Table 26.

Calculation of OJT Costs Including the Cost of Trainee
Time - Alternatwe 5. The demonstration of this cost-
ing alternative was a two-step process involving first
the development of trainee time cost factors as outlined
in Step 35, Section 4.1, and second, the inclusion of
these cost factors in the es