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CHAPTER 1
INTRODUCTION

Overview
The Department of Defense (DOD) uses the profit
motive to stimulate effective and efficient contract performance from contractors (22:3-808.1).

However, the meth-

ods used to create prenegotiation profit objectives encourage profit levels which are too low considering the economic
realities associated with the Research and Development (R&D)
cor1-'cting environment

(see Appendix A for a copy of the

"Research Needs Statement" on which this research was
based).

Therefore, the objective of this research was to

examine the policies and methods used to compute prenegotiation profit objectives on R&D efforts.
This chapter provides an introduction to the
research problem and a brief discussion of concepts and procedures necessary to understand the final research results.
The reasons for using the profit motive are examined with
respect to the DOD R&D marketplace.

The two contracting

methods used in purchasing DOD goods and services--formal
advertising and negotiation--are briefly described along

with the concepts behind the financial analysis approaches-cost analysis and price analysis--used to determine price

A1

reasonableness under each contracting method.

Finally, a

brief discussion of the weighted guidelines (WGL) method
for developing prenegotiation profit objectives is provided.
The foregoing subjects are covered to outline the background, terms, concepts, and procedures applicable to this
research effort.
Problem Statement
Aeronautical Systems Division (ASD) data indicated
that the average profit objectives developed in accordance
with the R&D WGL method reflected prenegotiation profit percentages of 6 percent to 7 percent.

However, the R&D prof-

its finally negotiated at ASD usually exceeded 8.4 percent
(see Appendix A).

This discrepancy between the prenegotia-

tion profit objectives and the final negotiated results was
the basis for this research effort.

The WGL procedures were

designed to provide an objective method for determining a
fair and reasonable profit for a particular contract
3-808).

(22:

However, the present WGL procedures develop profit

objectives that appear to be too low with respect to the
R&D marketplace.

The ASD Directorate of R&D Contracting

stated that the current R&D WGL method does not provide
realistic profit objectives.
The problem of concern in this research project was
the apparent difference between the prenegotiation profit

2

objectives and the final negotiated profits on most R&D
contracts within ASD.

ASD feels the difference is signifi-

cant and causes substantial problems in negotiating R&D contracts.

The significance of the research problem is dis-

cussed in the next section.
Justification for Research
Justification for examining the WGL method for R&D
activities stems from the wide utilization of the WGL method,
the potential for "waste" the public sees in paying profits
to Government contractors, and the difficulty of attempting
to negotiate contracts with low profit objectives.
The WGL method is the technique generally utilized
for determining acceptable profits for negotiated acquisitions.

Other methods for determining profits may be used

(22:3-808(b)).

However, the selected procedure and the rea-

sons for deviating from the WGL method must be fully explained and substantiated by the responsible Government contracting officer (22:3-808(b)).
The WGL method only applies to negotiated acquisitions where cost analysis is used to determine the reasonableness of the final price.

Most R&D contracts are negoti-

ated and involve the use of the WGL method.

Therefore, an

objective of the R&D WGL method is to accurately produce
fair and reasonable profits in order to keep companies in
the R&D marketplace and to attract new companies into the
R&D industry (22:3-808.1(a)).
3

In addition, a main area in which the public sees
the potential for waste in Government contracting is the
payment of profits to contractors (16:181).

Therefore, the

Government developed the WGL procedures to prevent potential
waste.

If the Government's method of determining and Justi-

fying profit does not produce fair profits for contractors,
then the negotiation process and the contracting officer's
actions in the negotiation process become questionable.
Therefore, a sound objective method for determining a fair
profit for defense contracts is clearly needed.

Based on

the claims made by ASD, the R&D WGL procedures apparently do
not provide reasonable prenegotiation profit objectives.
The present WGL procedure is a method which the Government uses to justify the profit rate agreed upon in the
contract.

The WGL method is used to create "going-in" profit

objectives from which the contract negotiator develops a
fair and reasonable price for the contracted effort.

How-

ever, if the "going-in" profit objectives are truly too low,
then the negotiator's job is much more difficult.
The intent of the WGL method of prenegotiation profit
calculation was to provide a reasonable profit objective for
use by the contract negotiator in entering and documenting
negotiations (22:3-808.2(a)).

The intent of this research

project was to examine the difference between the prenegotiation profit objectives and the final negotiated profit
results when the WOL method for R&D contracts was employed

4
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This research project was also designed to deter-

at ASD.

mine if that difference was significant enough to warrant
the revision of the existing WGL method for R&D efforts.

Background
Profit Defined
There are many definitions of profit. 1

However,

the relationships among total revenue (TR), total cost (TC),
and profit (P) serve as the basis for the definition used in
this research.

The formula, TR = TC + P, means total reve-

nue equals total cost plus profit.

This description of

profit uses the accounting concept in which profit is the
revenue remaining after costs owed to others are paid (17:
58).

This concept of profit is different from "economic

profit" which is the revenue of a business in excess of the
opportunity costs (highest alternative incomes) of the productive resources employed by the business (17:58).

Oppor-

tunity costs include the implicit costs of the income foregone from using the resources of the firm in a different
manner (17:58).
The importance of profit can be understood best by
its function within a firm.

It is generally accepted that

profit has three basic functions:

(1) to reward a contractor

for the risk assumed in undertaking the productive effort,

1

In this research, the terms profit and fee are used
interchangeably.

!5

(2) to reward a contractor for organizing and managing
resources, and (3) to cover the costs of capital employed
(both facilities capital and operating capital)(12:I-4).
Other functions of profit specifically cited in
doing business with the Government were (1) to absorb the
costs of deviations from planned to actual effort and to
compensate the firm for delayed or cancelled programs,
(2) to keep the firm's capability intact and maintain more
capacity than required (for a mobilization reserve),
fund independent research and development,

(3) to

(4) to establish

capabilities in different but related fields, and (5) to
meet unanticipated inflation or costs (12:1-5).
The Government benefits directly from the profitrelated activities of business firms.

Therefore, it is in

the Government's best interest to pay reasonable profits
to keep firms active and interested in conducting business
with the Government (24:11-2).
Contracting Methods:

Formal

Advertising and Negotiation
When the Government purchases standard commercial
items or items sold in substantial quantities to the general
public, then the problem of determining profit levels mutually acceptable to the Government and its contractors is
*much

simpler.

In this marketplace, the market forces inter-

act to establish prices for items

(17:15).

The Government

often buys such standard items utilizing a process called

6

formal advertising (17:15; 22:1-300).
Formal advertising involves the solicitation of
bids on the premise that contract award will be made to the
responsible bidder offering the lowest price.

Awards are

made quickly, and profit is determined by the competitive
marketplace.

Formal advertising is the preferred method of

Government contracting (22:1-300).

However, the formal

advertising procedure is limited to those items meeting certain criteria.

The most important of the criteria is that

the item must have firm specifications.

Because of this

limitation, formal advertising is usually not appropriate

for R&D programs (22:4-104).
The Government recognizes the limitations of such
procedures and allows exceptions to the preferred policy of
contracting based on formal advertising.

There are seven-

teen exceptions listed in the Defense Acquisition Regulation
(DAR) for which negotiation is allowed instead of formal
advertising.

One of the seventeen exceptions is for the

acquisition of R&D efforts, because it is generally not possible to formulate precise specifications for R&D work (22:
3-211).

Hence, negotiation is the usual contracting method-

ology for purchasing R&D efforts (22:4-104).
Since negotiation can be a long and involved process,
much contract planning must be accomplished before discus-

sions with contractors begin (7:150-151).

Every facet of

the acquisition must be examined (7:150-151).
7
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In actual

negotiations, each element of proposed cost may be discussed
separately (22:3-808.2(a)(3)).

Therefore, the Government

must establish what it feels is fair and reasonable for each
cost element (22:4-106(c)).
of a profit objective.

This includes the establishment

Objectives should be established

before negotiations begin through either cost analysis or
price analysis (22:3-807).

Price Analysis/Cost Analysis
The Government's procedures to establish prenegotiation profit objectives fall into two categories:
analysis and cost analysis.

price

Price analysis is a process of

examining the proposed price without regard to evaluating
the individual elements of cost (22:3-807.1(a)(1-5)).

Price

analysis is also a technique which compares the price offered
to some other standard.

As specified in the Defense Acquisi-

tion Regulation, the standard may take many forms.

For

example, price analysis may involve (1) the comparison of
the price quotations submitted, (2) the comparison of prior
quotations for the same or similar items, (3) the use of a
parametric relationship, (4) the use of published price
lists, and (5) the comparison of proposed prices with estimates of cost independently developed by the Government (22:
3-807.2(a)(1-5)).
On the other hand, cost analysis is the review and
evaluation of every individual element in a contractor's

8

proposed price in an attempt to reasonably form an opinion
on what the contract should cost (22:3-807.1).
sis includes an evaluation of profit.

Cost analy-

The method used to

evaluate profit in cost analysis is called the weighted
guidelines method.
Weighted Guidelines Method
The weighted guidelines method (WGL) of profit analysis is designed to provide contracting officers:
(i) a technique that will insure consideration of
the relative value of the appropriate profit factors
. in the establishment of a profit objective and
the conduct of negotiations; and
(ii) a basis for documentation of this objective,
including an explanation of any significant departure
from it in reaching a final agreement [22:3- 8 08.2(a)(1)].
The weighted guidelines method is designed to provide reasonably precise guidance in applying the DAR prescribed guidelines for negotiating profit.

The WGL method

tailors profit to the circumstances of each contract action
such that DOD's long range profit policy will be fostered.
The WGL technique provides profit commensurate with varying
circumstances in a contract (22:3-808.1(b)).
The DAR states that the Government should establish
a profit objective for contract negotiations which will:
(i) motivate contractors to undertake more difficult work requiring higher skills and reward those who
do so;
(ii) allow the contractors an opportunity to earn
profits commensurate with the extent of the cost risk
they are willing to assume;

9

(iii) motivate contractors to provide their own
facilities and financing to establish their competence through development work undertaken at their
own risk and reward those who do so; and
(iv) reward contractors for productivity increases
[22:3-808.1(b)].
The WGL method is used to analyze the cost structure
of the individual contract as proposed by the contractor and
to allow a certain percentage of each cost element for profit.
The WGL method divides profit into major areas and requires
the Government contracting officer to measure the effort
expended by the contractor in each area.

Weights assigned

to profit factors are based on the judgment of the contracting officer considering DAR guidance.
Although profit analysis contains areas of subjective evaluation, the WGL method was designed to prevent the
practice of providing profit based upon unclear guidance
and historical profit levels.

Prior to the WGL method, the

contracting officer considered a number of relevant factors
and chose a level of profit that was based on a percentage
of the total coitract cost.

This earlier method of devel-

oping profit objectives was totally subjective and required
only a narrative write-up as justification (17:57).

The

WGL method is more objective and allows application of the
profit principles specified in DAR 3-808.1(b).
Scope
This research project was limited to R&D acquisitions purchased through the Directorate of R&D Contracting
10
J

at the Aeronautical Systems Division (ASD) of the Air Force
Systems Command (AFSC).

The WGL method is also applicable

to other types of purchasing--manufacturing and services
(22:3-808.2).

However, this research project specifically

addressed the WGL method for R&D acquisitions.

The profit

determination features relating to the application of the
WGL method to the other two types of purchasing were beyond
the scope of this research effort.

General Research Plan
Before the general research plan can be effectively
understood, one needs to become familiar with the :wo WGL
methods used from fiscal year (FY) 1977 to the present
1982).

(July

Figure 1 provides a time line depicting the two WGL

methods, the fiscal years affected by each WGL method, the
issue dates for each change to the WGL method, and the associated data collection groups (i.e., Group I and Group II).
The researchers addressed the stated research problem (i.e., the present WGL method of producing low prenegotiation profit objectives) by comparing the prenegotiation
profit objectives developed under the present WGL method
with the final negotiated profit results.
Two research objectives guided the authors' research
effort.

The first research objective was to determine the

severity of the perceived problem by determining if the difference between the WGL prenegotiation profit objectives and

I11
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-

-

.

.

Group II

DPC 76-3

DAC 76-23--.4

'

I

I

-

Feb 80

FY 78

FY 79

Jul 82

I

I

I

II

FY 80

FY 81

FY 82

FY 83

I
FY 77

-

Group I

Oct 76

SI'

. .

WGL Procedures Under
DPC 76-3 (Group I)

WGL Procedures Under
DAC 76-23 (Group II)

(1) One WGL method applied
to R&D, Services, and
Manufacturing.

(1) Separate WGL methods
for R&D, Services, and
Manufacturing.

(2) Small emphasis placed
on facilities investment,

(2) More emphasis placed
on facilities investment
for Manufacturing only.

(3) Factor of .7 applied
to deflate the contractor's
effort.

(3) The .7 factor was no
longer applied to R&D or
Services contracts.

(4) Facilities Capital Cost
of Money allowed as a cost
and not subtracted from the
profit objective,

(4) Facilities Capital
Cost of Money allowed as
a cost, but the amount is
subtracted from the basic
profit objective.

Fig. 1. A time line showing DPC 76-3, DAC 76-23,
and associated changes made to the weighted guidelines
method.
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the final negotiated profit results was as great as stated
in the "Research Needs Statement"

(see Appendix A for a copy

of the "Research Needs Statement").

The second research

objective was to determine if the WGL method under Defense
Acquisition Circular (DAC)2 76-23 created the perceived problem.

Group I data were used to address the second research

objective.

The researchers anticipated that the difference

between the prenegotiation profit objectives and the final
negotiated profits would be large for the group of contracts
affected by DAC 76-23.
The general research plan consisted of a series of
hypothesis tests to determine the severity of the perceived
problem and to determine if the latest change to WGL policy
promulgated under DAC 76-23 caused the problem.

Figure 2

presents a decision tree delineating the research objectives
and the hypothesis tests.

Chapter 3 details the specific

hypotheses that were tested in this research project.
Summary List of Assumptions
1.

The final negotiated profits were fair and rea-

sonable and determined by market forces independent of the
use of the R&D WGL method.

2

The Defense Acquisition Circular (DAC), previously
called the Defense Procurement Circular (DPC), is used to
revise or supplement the DAR or to disseminate applicable
procurement material (22:1-106.2).
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2.

Any variables omitted in data collection and

analysis had no significant impact on the research results.
3.

There were no errors in the recording of the

profit figures in the contract files.
4.

Prenegotiation profit objectives were developed

prior to the negotiation process.
Summary List of Limitations
1.

Only one purchasing activity was studied.

2.

The researchers studied only the differences

between the prenegotiation profit objectives and the final
negotiated profit results and not the effects that changes
in profit would have on the total price of the contract.

3.

Some aspects of data collection and analysis

were limited by the researchers' experience.
4.

Some variables may have been omitted from data

collection and analysis.
5.

Any political, economic, technological, and

social influences beyond the control of the ASD Directorate
of R&D Contracting were omitted from the research.

Summary
In summary, the ASD Directorate of R&D Contracting
initiated a research project through the USAF Business
Research Management Center to study the problem of the R&D
weighted guidelines (WGL) method in use.

The R&D WGL method

was claimed to have produced low prenegotiation profit

15
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objectives that were unattainable in today's marketplace.
Therefore, this research project delved into the problem
by examining the prenegotiation profit objectives produced
under the present R&D WGL procedures and the final negotiated profit results to determine the severity of the problem.
The research project was designed to identify shortcomings
in the R&D WGL method which could have caused the problem.
To serve as a general framework for this research
project, Chapter 2 provides a review of the history, policies, procedures, changes, and relevant literature pertaining to the DOD R&D WGL method of determining prenegotiation
profit objectives.
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CHAPTER 2
REVIEW OF LITERATURE

Introduction
Most studies on the Department of Defense (DOD)
profit policy have occurred since the inception of the Armed
Services Procurement Act of 1947.

The Act consolidated the

plethora of directives, statutes, and regulations that had
previously governed the acquisition process into one manageable package

(1:29).

To implement the Act, DOD established

the Armed Services Procurement Regulation (ASPR), now called
the Defense Acquisition Regulation (DAR).

The DOD profit

policy, although rooted in the original ASPR, has been gradually revised and refined by an evolution of policy changes.
Therefore, a model of the acquisition policy process will
serve as a framework for this literature review.
The model, developed by Gerald A. Klopp, shows how
DOD acquisition policies, such as profit objectives, are
developed and implemented through a feedback control system
(6:Ch.II).

After discussing the acquisition policy model,

a review of significant studies and policy changes shows how
DOD profit policy has evolved to that currently used by
Research and Development (R & D) contracting officers.

17
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Acquisition Policy Model
The acquisition policy model has four stages:

goals

(external and internal), policy, implementation plan, and
implementation.

Each stage is the result of the integration

of three attributes:
Figure 3).

inputs, feedback, and output (see

The output of one stage becomes the input to the

next, while the feedback provides the impetus for changes
throughout the system.
Thus, policy, for example, incorporates various
goals which are external to the organization, feedback
from other parts of the process, and various organizational or internal goals (e.g., directives and higher

policy)[6:5].
Each circle represents the integration of all inputs that
formulate the resulting output for each stage.

The follow-

ing explanation of each stage of the policy model shows how
the process works.
External Goals
Although the original source of external goals was
the Armed Services Procurement Act of 1947, there are various other sources of external goals.

Some sources are:

1. Proposed legislation, Congressional committee
hearings, and other indications of Congressional interest;
2. General Accounting Office (GAO) reports, opinions, and decisions;
3. Decisions by courts and boards (e.g., the Armed
Services Board of Contract Appeals), particularly those
which point up ambiguities in existing regulations;
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4. Executive orders and other statements of national
policy, such as those dealing with "Buy American" and
"Equal Employment Opportunity";
5. Regulations issued by other agencies, which have
an impact on procurement, such as Labor Department
determinations with respect to wages and workman's

compensation [2: 3 -4].
In addition to external goals, the internal goals are necessary to insure that DOD policies are in line with overall
national policy.

Internal Goals
The internal goals originate from within the DOD
organization itself starting, of course, with the Secretary
of Defense.

The Secretary of Defense issues directives with

procurement implications necessary to carry out the objectives of the

OD (2:3).

A current example of internal goal

inputs are the initiatives of the Assistant Secretary of
Defense Frank A. Carlucci to improve the systems acquisition
process

(13:51).

Of course, any internal goal input should

be developed in consideration of the external goals already
established (6:7).

Feedback
Feedback is the third input into the acquisition
process and comes from various sources within the procurement community (Figure 3).
Deficiencies in the regulations which are noted by
contracting officers, contractors, or other users . . .
[are] called to the attention of those responsible for
maintaining the regulations [2:3].
20
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The feedback is also used to monitor compliance with directives and implementation of policies.
One technique used to collect feedback information
is the DD Form 1499--Report of Individual Contract Profit
Plan--used to report data on all contracts over $500,000
(6:8).

Other feedback information comes from internal

reviews, such as GAO audits of contract files, studies (solicited and unsolicited by DOD), and inputs from the field
organizations within each military service.

The feedback

loop helps DOD monitor how well acquisition policies are
being implemented.

Formulation of Policy
The three circles in the model (Figure 3) represent
three levels of policy formulation:

DOD, military depart-

ments/Defense Logistics Agency, and field organizations.
Each circle integrates the three sources of inputs--external
goals, internal'goals, and feedback--into the policy-making
process.
The highest level of integration is accomplished by
the Defense Acquisition Regulation (DAR) Council.

The out-

put is the formulation of DOD acquisition policy or, in the
case of this research project, DOD profit policy.

The DAR

Council has the "primary function of establishing and promulgating policies and procedures in the ASPR [DAR] and
keeping it up to date [2:7)."

The DAR provides direction

21

and guidance for complying with other pertinent statutes and
executive orders as well as areas not covered by statute
(2:7).

Each military service and field organization has its

own regulations and policy directives that interpret and supplement higher policy directives but cannot restrict or
change the policies of the DAR (6:8).
DOD's policy, insofar as developing procurement
policy is concerned, is to provide reasonable guidance
to contracting personnel, allow sufficient flexibility
in the regulations to accommodate a variety of procurement situations, and avoid minutiae which would unnecessarily restrict the Judgment of contracting personnel

[2:4].
The resulting policy from the DAR becomes the input to the
next stage of the acquisition model--implementation plan.

Implementation Plan
The output of the second stage of the model is the
implementation plan.

As mentioned, policy starts with DOD

but flows down to each military service and field organization.

The regulations, policy directives, specific goals,

and circumstances within each organization become Standard
Operating Procedures (SOP) which are used internally within
the organization to implement acquisition policy (6:8).

As

in the previous stage (policy), the feedback mechanism provides an information input, combined with the organizational
structure and internal policies, that culminates into the
implementation plan.

The implementation plan is the organi-

zation's plan to carry out the policies in the DAR (6:8-9).
22
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To insure conformity of policy implementation, the plan
stipulates the use of such things as military specifications,
military standards, and standard contract clauses (6:9).
The implementation plan becomes the input to the next stage
of the acquisition policy model, the actual implementation
of the plan (Figure 3).

Implementation
The implementation is performed by the buying activity and includes the contracting officer's immediate organization.

As described in previous stages, the inputs include

the implementation plan, the Standard Operating Procedures
(SOP), and feedback.

The SOP is a guideline to the contract-

ing officer that describes the specific goals, directives,
and policies to use in performing the contracting job (6:9).
Feedback includes audits from higher headquarters, GAO
reports, and feedback from contractors.

The contracting

officer uses a team of experts to analyze price, cost, and
technical proposals and, within the framework of the acquisition policy process, determines the profit objectives
and awards contracts.
"It is important to note that this model is a dynamic model, changing as circumstances [or perception of circumstances] change [6:9]."

When attention is drawn to a

difference between the expected outcome and the actual implementation of DOD profit policy, changes to the policy are

23

often made.

However, such policy changes develop slowly,

resulting in a time lag (6:11).

The result of the acquisi-

tion process is a series of evolutionary changes that over
time self-correct problems in the acquisition process

(6:10).

The acquisition policy model can be viewed from two
vantage points for this research project.

First, the model

explains the evolutionary changes that have occurred in DOD
profit policy since 1947.

To understand how the present DOD

profit policy developed, a description of the evolutionary
phases is provided in the next section of this chapter.
Second, the acquisition policy model can help identify where a breakdown in policy occurs, i.e., when the
results of the implementation is different than expected.
The source of a policy problem must be identified to determine if the problem occurred in policy making, implementation planning, or the actual implementation.

In this study,

the problem statement formulated in Chapter 1 was researched
at the implementation level to determine the severity of the
perceived problem and to determine if the problem existed
within a field organization.

To serve as a foundation for

this research project, the evolution of DOD profit policy
to the present is described in the next section.
Evolution of DOD Profit Policy
Armed Services Procurement Regulati.on--1947
A key objective of the DOD profit policy is to
reduce the cost of defense preparedness by incentivizing
24

defense contractors' investment in modern cost-reducing
facilities and other improvements in efficiency [22:

3-808.8(a)(1)].
This statement taken from the current Defense Acquisition
Regulation (DAR) is similar to a statement of the Armed

Services Procurement Regulation (ASPR) in 1947.
The Department of Defense must apply contracting
policies and methods designed to create an environment
in which industry can realize profits on defense business which are high enough to give reasonable assurance
of long term availability to DOD industrial support by
the best companies and to enable those defense contractors to attract sufficient equity and borrowed
capital [11:3].
As indicated in the above DAR/ASPR sections, the objectives
of DOD profit policy have remained essentially the same since
1947, but the methods used by contracting officers to implement DOD profit policy have changed.
lines

(WGL)

The weighted guide-

method was introduced in 1964 but was revised

in 1972, 1976, and 1980 (Figure 4).

Although the emphasis

today is on "incentivizing defense contractors' investment,"
as stated in DAR 3-808.8, this was not considered a problem
in 1964 (1:34).
Prior to 1964, contractor's investment wa6 one of
nine profit policy factors (1:30):

effect of competition,

degree of risk, nature of work to be performed, extent of
Government assistance, extent of contractor's investments,
character of contractor's business, contractor performances,
subcontracting, and unrealistic estimates.

However, the

ASPR did not give any guidance to Government contracting
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officers on the specific relationships among the nine profit
factors (1:30).

The predominant factor used by contracting

officers to determine profit was the established "historical
rate" which had been used on previous contracts (8:44).

The

contracting officers only used the nine profit factors to
adjust for specific procurement situations (8:44).
Weighted Guidelines Introduced--1964
The study that led to the WGL approach was conducted by the Logistics Management Institute (LMI) in 1963.
On the issue of contractors' investment, LMI found that Government contracting officers did not use the investment to
determine profit (8:31).

However, contractors' investment

was a factor used for source selection.

LMI concluded that

the plentiful number of contractors competing for defense
contracts indicated that there was not any problem in
attracting capital to defense business (8:59).

Therefore,

LMI did not feel that contractors' investment required any
more emphasis than in the past.

The WGL approach used the

aforementioned nine profit factors and also utilized an
analytical method to arrive at appropriate profit ratios
(8:62).

Appendix B describes LMI's WGL proposal which was

incorporated into the ASPR.
In 1967, LMI found that their earlier conclusions
were incorrect.

The 1967 study showed that the WGL method

had a negative investment incentive for contractors (1:34).
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Since profits were a direct result of cost, there was no
real incentive for the employment of new technology for cost
reduction.

Further LMI studies in 1969 and 1970 concluded

that the same incentive deficiencies remained (11:6).

Profit on Capital Policy--1972
DOD profit policy was modified in 1I72 and called
"Profit on Capital Policy" (1:36).

The negotiated profit

objectives under "Profit on Capital Policy" were based half
on cost and the other half on risk and investment (11:6).
However, the policy never worked, because the policy was
implemented on a voluntary basis and found to be too complex

(3:45).
Profit '76 (DPC 76-3)--1976
The current system of determining profit objectives
is based on a study called "Profit

'76."

The "Profit

'76"

study group was formed by the Assistant Secretary of Defense
for Installations (OASD, I&L), William P. Clements and
headed by Brig-dier General James W. Stansberry (20:ii).
"The goal was to develop policy revisions needed to motivate
defense contractors to make investments which would reduce
Defense Department acquisition costs [9:11]."

There was a

need to conduct an in-depth study to determine contractors'
profitability in both defense and non-defense industries,
to analyze earnings and capital investments, and to analyze
motivations leading to investments designed to increase

28
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productivity and lower

costs.

From these studies, DOD

hoped to develop profit objectives to stop the apparent erosion of the defense industrial base.
Profit was analyzed several different ways.

When

profitability was based on a return on sales (ROS), the
defense industry showed a rate of 4.7 percent, while commercial business showed a rate of 6.7 percent

(Figure 5).

How-

ever, when measured on a return on investment (ROI) basis,
profit for defense contractors was slightly higher than the
profit for commercial firms (Figure 6).

The defense indus-

try had a 13.5 percent ROI, while the comparable commercial
industry had only 10.7 percent ROI (Figure 6).

DOD believed

that there was a correlation between the relatively low
profit on sales and the low level of investment.
The "Profit '76" study group identified several
reasons why defense contractors were reluctant to invest in
modern machinery and equipment.

Much was blamed on the DOD

procurement policy that failed to recognize the contractor's
cost of facility investment that is required for efficient
operations as an allowable cost or profit factor (20:ix).
The feedback from "Profit '76" was an input to the acquisition policy process described in Figure 1 and became the
basis for Defense Procurement Circular (DPC) 76-3 (now
called Defense Acquisition Circular (DAC)) (1:4).
DPC 76-3 made two major changes to DOD profit policy.
-The

first change allowed the level of facility investment to
29
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be recognized by the Government contracting officer in reaching a prenegotiation profit objective (20:ix).

The relative

weight of facility investment was set at a modest range of
6-10 percent, but plans were to increase the weight in the
future after industry had adjusted its investment patterns
(20:ix).

The second change in DPC 76-3 permitted the

imputed interest cost of the contractor's facility capital
investment, as measured in accordance with Cost Accounting
Standard (CAS) 414 , as an allowable cost on most negotiated
DOD contracts (20:ix).

Procedures were established for the

Government contracting officer to develop a prenegotiation
profit objective to offset the average cost increase attributed to the imputed cost of facilities capital (20:x).

The

DD Form 1547, Weighted Guidelines Profit/Fee Objective,
was revised to incorporate DPC 76-3 changes (see Appendix

B).
The new WGL policy promulgated by DPC 76-3 was not
a panacea for the defense industry's problems.

Jacque S.

Gansler in 1977 stated that the
DOD has taken some steps in the right direction.
However, the fluctuating defense market (representing high risk) and the existing heavy debt structure of defense contractors . . . are discouraging to

industrial decision makers when they consider longterm capital investment [4:113].
As a follow-up to analyze the effects of DPC 76-3,
two studies in 1979 recommended additional changes in DOD
profit policy to motivate contractors to invest in facilities (5:10).
31
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The first of the two studies was by the General Accounting
Office (GAO).

The GAO study findings were:

1. The new profit policy has, contrary to intent,
resulted in higher profits overall.
2. These higher profits were not offset by lower
costs to the Government.
3. No additional contractor plan and equipment
investments have resulted from the new policy (based on
interview data).
4. The interest (cost of money) allowed as a cost
has not been fully offset from profit [5:111.
The second study was conducted by DOD in comparing
fiscal-year data from the DD Form 1499--Report of Individual
Contract Profit Plan--used on negotiated contracts over
$500,000.
some areas.

The findings of DOD were somewhat divergent in
The DOD findings are compared to the GAO study

as follows:
1. DOD found that the overall level of profit had
increased slightly.
2. DOD did not present any finding on the evidence
of increased production efficiency or lower costs.
3. DOD was unable to develop any trend information
on the rate of contractor investment due to the revised
profit policy.
4. DOD found that the offset of Cost Accounting
Standard (CAS) 414 had been achieved [5:11-12].
Although somewhat divergent in the study findings, both GAO
and DOD recommended additional changes to keep DOD profit
policy targeted toward the original goals of increased contractor investment in cost-reducing facilities.

In 1978, the Office of Federal Procurement Policy
32
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(OFPP) commissioned LMI to develop a uniform profit policy
...

unconstrained both in terms of previous policy and

practice throughout the Federal Government and in terms of
budgeting impact of the recommended policy [23:1-3]."

The

1978 LMI study recommended
1. Profit on service contracts, e.g., R&D studies,
architectural-engineering, and other professional services should be based on the cost of the contract.
2. Profit on manufacturing and construction contracts should be a hybrid approach based on both capital
(facilities and operating) and cost of performance.
In
the model, capital investment/cost would use a 70/30
percent ratio.

3. Profit rates should be updated to relate to commercial profits. LMI established initial profit rates
based on their findings of the commercial sector and
established procedures for determination of future
profit rates [23:x-xii].
DOD felt that the profit rates recommended by LMI
were too low compared to the commercial sector.

DOD's

rationale was that higher profit levels are required to offset unallowable costs such as advertising, interest, and
contributions (24:I-2 to 1-3).

Responding to DOD's criti-

cisms, LMI published an addendum report in November 1979
that revised

".

.

. proposed policy in the light of current

government practices and existing policies that
the present, be changed.

.

. [24:I-3]."

lannot, for

In the new report,

LMI revised the profit recommendations upward to maintain
current profit levels rather than base profit on commercial
sectors as LMI had recommended in the 1978 study.
Weaknesses

in the DPC 76-3 policy were outlined by
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Major Grady Jacobs, Chairman of the Defense Department Contract Finance Committee:
1. The return on facilities investment is not
adequate to be a positive motivation for contractors
to increase their facilities investment.
2. Policy guidance for assigning weight to the
contract cost risk factor is not sufficient.
3. There are too many exemptions to a manufacturing oriented profit policy.
4. The relationship between R&D and service contract profit levels is not desirable [1:42].
The weaknesses in DPC 76-3 led to significant modifications
to DOD profit policy via Defense Acquisition Circular (DAC)
76-23.
Present DOD Profit Policy (DAC 76-23)--1980
Because of the weaknesses enumerated above for DOD
profit policy outlined in DPC 76-3, DOD issued DAC 76-23 in
February 1980 (see Appendix B).

The facilities investment

on the WGL form increased from 6-10 percent to the higher
range of 16-20 percent.

However, the change applies only to

contracts for manufacturing and not to Research and Development (R&D) or services contracts.

The new profit policy

also gave more definitive guidance on the contractor risk
factor as to type of contract.

The third change gave R&D

and services a profit policy separate from manufacturing.
DAC 76-23 recognized that labor-intensive R&D and services
contracts required relatively few facilities for contract
performance, and hence no significant productivity gains
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would be realized by increasing facilities investment.
Therefore, in DAC 76-23 the R&D
•. weighted guidelines is essentially the same
as the policy which existed prior to DPC 76-3 and should
result in prifit objectives similar to those arrived
at under that policy [21:3].
With DAC 76-23 incorporated into the Defense Acquisition
Regulation (DAR), the present DOD profit policy is found in
DAR 3-808.
Summary
The acquisition policy model described in this chapter facilitates understanding of how DOD profit policy is
the result of the integration of external and internal goals
with feedback from many sources.

Through a process of evo-

lution, the acquisition policy process has continued to
refine the DOD profit policy to Its present state.
sition policy model was utilized for two reasons.

The acquiFirst, the

model facilitated understanding of the evolutionary changes
that have taken place in DOD profit policy since 1947.
Second, the policy model demonstrated the various stages-from policy formulation to implementation--where a possible
breakdown in the policy process may be the cause of the
research problem stated in Chapter 1.
After the Armed Services Procurement Act of 1947,
the Armed Services Procurement Regulation (ASPR) provided
the Government co-;racting officer with nine factors to use
in determining a prenegotiation profit objective.
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However,

the Government contracting officers relied more on the
"historical rate" used on previous contracts with a contractor, as the ASPR did not provide specific guidance for
using the nine factors.

In 1964, DOD adopted the recommen-

dations of a Logistics Management Institute (LMI) study
that weighted guidelines (WGL) be used to determine profits
as a percent of cost with various weight ranges for different cost factors.
With erosion of the defense industrial base in the
early 1970s, DOD attempted to recognize and measure facilities and operating capital on a contract and consider capital in determining profit objectives.

However, not until

the "Profit '76" study and subsequent DPC 76-3 change to the
ASPR, were significant modifications made to the WGL profit
policy.

DPC 76-3 recognized facilities capital partly as

an allowable cost by CAS 414 and partly as profit.

Also,

less emphasis was placed on the cost of the contractor's
effort, and more emphasis was given to contract cost risk
and facilities investment.
In 1980, further refinement by DAC 76-23 reaffirmed
the need to stimulate capital investment and give higher
profit on invested capital, but only for manufacturing type
contracts.

R&D as well as services type contracts were

distinguished from manufacturing type contracts and divided
into their own separate profit policies.

The resulting

profit policy for R&D type contracts after DAC 76-23 was
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essentially a return to the DOD profit policy that existed

prior to DPC 76-3.
After tracing the evolution of DOD profit policy,
the research problem was examined in the context of R&D
procurement as explained in Chapter 1.

Chapter 3 presents

the overall research methodology used to study the research
problem, including the specific research hypotheses and procedures used to test the hypotheses.
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CHAPTER 3
RESEARCH METHODOLOGY

Introduction
The previous chapters provided an introduction to
the research problem (i.e., the weighted guidelines (WGL)
method of developing prenegotiation profit objectives), how
and why the Department of Defense (DOD) uses the WGL method,
and background on the subject.

Chapter 2 presented a review

of the relevant literature pertaining to the WGL method.
The literature review discussed the history and development
of the WGL method, reviewed the current policies and procedures, and described in detail the changes to the WGL
method which were the main interest of this research project.
This chapter describes the universe and population
of interest for the research, operationally defines the
data, discusses the sampling plan, explains how the sample
size was determined, and describes the pilot study undertaken before the statistical tests were accomplished.

In

addition, Chapter 3 presents in detail the specific research
objectives and the hypothesis tests used in the research.
The Universe
The universe for this research project was all R&D
contracts which useA the Department of Defense WGL method of
38
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determining prenegotiation profit objectives.

The popula-

tion of interest from the above universe is described below.

The Population
Since the WGL procedures apply only to certain
negotiated contracts, criteria were established to exclude
any contracts that were not in the population of interest.
This research study included only definitive, R&D contracts
negotiated through the Directorate of R&D Contracting at ASD,
which used the WGL procedures under DPC 76-3 or DAC 76-23.
Contract actions excluded from the authors' study were those
for non-R&D effort, contract actions in support of R&D,
contract modifications, orders under basic ordering agreements, and negotiated contracts which did not use either the
DPC 76-3 or DAC 76-23 WGL method.

The above criteria suffi-

ciently defined the population of interest such that statistical sampling techniques and tests could be used to make
valid inferences about the population (19:78).
Since the goal of the researchers was to make inferences about the population, the sampling plan and the statistical tests employed were carefully constructed to ensure
the validity of any inferences made (19:78).

Further, the

data were collected as objectively as possible to avoid bias
in the research.

Therefore, the data were carefully defined

as described below well ahead of the actual data collection
process.

39

-

--

---

---

---

---

-------

-

-

-

-

-

-

Data Definition
The data for this research project consisted of the
prenegotiation profit objective percentages, final negotiated profit percentages, and the differences between the prenegotiation profit percentage and the final negotiated profit
percentage for each contract sampled.

All data collected

came from a random sample of negotiated, definitive contracts
from the Directorate of R&D Contracting at ASD.
were collected from official contract files.

The data

Specifically,

the data for this research were taken from the weighted
guidelines forms, DD Forms 1547(Appendix B contains samples
of the forms along with a comparative example showing the
differences in the two WGL methods involved in this project).
The final negotiated profit percentages were taken from the
"Record of Contract Action ' 3 for each contract sampled.

The

researchers gathered cost and profit figures expressed in
dollars and converted the dollar figures into percentages
using the following formula (an example using the formula
appears in Appendix C).

profit percentage

-

profit
contract cost - FCCM

3

The "Record of Contract Action" is a document which
contains a summary of all actions under a contract including
the details of the negotiations.
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The Facilities Capital Cost of Money (FCCM) is an
imputed cost allowable in Government contracts under Cost
Accounting Standard 414 (1:41).

The FCCM represents the

cost of capital based on a rate established by the United
States Treasury.

Since the FCCM is an allowable cost,

profit was determined exclusive of the FCCM in this research
project.

Therefore, profit percentage calculations excluded

the FCCM from the cost base.
Sampling Plan
A random sample of negotiated, definitive R&D contracts was taken for this research project.

A computer

listing of R&D contracts was provided to the researchers by
ASD's Directorate of R&D Contracting.

The computer listing

included the contract number, buyer's name, contract type,
and the contracting branch responsible for the contract.
For this study, the first step was to divide the
R&D contracts into two groups to capture the effects of the
last two changes to weighted guidelines policy (see Figure
1).

Group I consisted of contracts negotiated under DPC

76-3 procedures.

Group I contracts roughly correspond to

fiscal years 1977 to 1980.

Group II contracts were those

negotiated under DAC 76-23 procedures.

Group II approxi-

mately encompassed fiscal years 1980 to the present (see
Figure 1).
Once the R&D contracts were roughly divided into the
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appropriate group based on the fiscal year the contracts
were awarded, each contract on the computer listing was numbered sequentially.

Then, a Texas Instruments 58C hand

calculator was used to generate a series of random numbers
corresponding to the sequence numbers assigned to individual
contracts.

This random number assignment method was neces-

sary since the contract numbers were coded to reflect the
contract branch responsible for particular contracts.

The

random number assignment procedure utilized in this research
ensured that the sample was random and had internal validity
for making generalizations about the population of interest

(19:79).
Fiscal year 1980 contracts caused a minor problem
because DAC 76-23 was issued in February 1980 (see Figure
1).

Normally, a Defense Acquisition Circular (previously

called Defense Procurement Circulars) has an adjustment
period of 90 days in which the purchasing activities conform
to the new policy.

Therefore, some contracts appeared to

belong in one group based on the fiscal year in which the
contracts were awarded, but actually belonged in the other
group based on the WGL method used in the negotiations.

Any

contract which appeared to belong to one group, but actually
belonged to the other group was discarded from consideration.
For example, if a contract was sampled as a Group II contract, but upon examination the contract was found to be a

i

I

Group I contract, the contract was discarded from the sample.
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The discarded contract was not placed into Group I.

This

procedure ensured that each contract had an equal chance of
selection.
The main reasons for discarding a randomly selected
contract were (1) the file contained classified information
to which the researchers did not have access, (2) no weighted
guidelines procedures were used for the contract, (3) the
contract was sampled from the wrong group, (4) the contract
was not available to the researchers because the contract
had been physically transferred to another office for administrative review, and (5) the contract had some sort of problem which prevented the researchers from obtaining the necessary information.

Contracts in this latter category were

classified as "other" in the authors' study.
The Pilot Study
A pilot study was conducted to obtain a variance
estimate for the R&D contract data for use in computing
the appropriate sample size.

The researchers determined

that 20 randomly selected contracts from Group I and 20
contracts from Group II were necessary to calculate an
estimate for the variance.

Since the researchers expected

that up to one-third of the R&D contracts could not be used
based on the previously established sample selection criteria, 30 contracts from Group I and 30 contracts from Group
II were initially selected to ensure that the 20 necessary
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data points were obtained for both data groups.
A computer package called "The Statistical Package
for the Social Sciences" (SPSS) was used to analyze the statistical data.

This computer package generates a variety

of statistics and statistical tests.

The SPSS computed

variance for the population of differences between prenegotiation profit objectives and final negotiated profits was
then "plugged" into the sample size formula described in the
next section.

The formula indicated that 35 R&D contracts

were needed in the sample to make the sample results valid
and enable the researchers to generalize the sample results
to the population of interest (see Appendix C).
The pilot study was a prerequisite to determining
the proper sample size, because the proper sample size could
not be computed until an estimate for the variance was
obtained.

The sample size formula was computed as shown in

the next section.
Sample Size
The following formula was used for determining the
proper sample size for this research project (14:231)(see
Appendix C):

NZ2
Nh 2

+

2

Z2s 2
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where:
n

= sample size

N

= the population size

Z

= the Z statistic corresponding to a 99 percent
level of confidence

S2

= the estimate of the variance from the pilot
study

h

= the error tolerance level

The level of confidence and the error tolerance
level were established at 99 percent and 1 percent respectively.

Using a sample size computed from the above formula

meant that the researchers were 99 percent confident that
the true mean would be at least within plus or minus 1 percent of the mean estimated from the sample.
All of the variables were obtained from the computer
listing provided by ASD or were determined by the level of
significance or tolerance level chosen by the researchers

except

f"s2

"
t

the estimate of the variance.

The pilot study

was used to obtain an estimate of the variance.
Distribution of Data
Figures 7 through 9 depict the distribution of data
items included in the research sample and pilot study compared to those items discarded from the sample and the pilot
study, data items sampled by contract type, and data items
sampled by fiscal year.

Tables 1 through 3 provide the same
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Research Sample
(Group II only)

Total Examined

/
/

No WGL 8%

I I
I #

lssified
4%

J'

,mW rong

Other
2%

31%
InlddIncluded
69%80

Pilot Study
(Group II)

Pilot Study
(Group I)

9%/

GGroup
16%

Grou
12%

Included63%%
Ote1/2%Icuddk
Olther 6%

* Not Available

Fig. 7. Data items included in the research sample
and pilot study compared to the data items discarded.
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Population

Research Sample
(Group II only)

FCPF

69%

Pilot Study
(Group 1)

CPFF 80%

Pilot Study
(Group II)

CPFF 62%

FFP =Firm Fixed Price
C:P.FF = Cost Plus Fixed Fee
Fig. 8.

Data items sampled by contract type.
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Research Sample
(Group II only)

21

79
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Data items sampled by fiscal year.
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TABLE 1
NUMBER OF DATA ITEMS SAMPLED
COMP..RED TO THE DATA ITEMS DISCARDED
Pilot Study
Reason

Group I

Research Sample
Group II

Group II

Classified

0

0

2

No WGL

0

3

4

Wrong Group

5

4

2

Not Available

3

4

1

Other

4

2

1

Total Discarded

12

13

10

Total Included

20

21

36

Total Examined

32

34

46

49

____________

-

-

----.--------.-

~--.

.---

-

TABLE 2
NUMBER OF DATA ITEMS SAMPLED
BY CONTRACT TYPE
Contract
Type

FFP
CPFF

Population

Pilot Study
Group I Group II

Research Sample
Group II

409

4

8

11

1882

16

13

25

Other

8

0

0

0

Total

2299

20

21

36

TABLE 3
NUMBER OF DATA ITEMS SAMPLED
BY FISCAL YEAR
Fiscal
Year

Pilot Study
Population

Group I

Research Sample

Group II

Group II

1977

394

5

*

1978

474

8

*

1979

470

2

*

1980

484

5

10

17

1981

405

10
1

17

1982

72

1

2

21

36

Total

2299

20

*Not applicable
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data but in terms of the number of data items instead of
percentages.

Research Objectives
Two research objectives guided the authors' research
study.

The first research objective was to determine the

severity of the perceived problem.

The second research

objective was to determine if the last change to WGL policy
(i.e., DAC 76-23) caused the perceived research problem.
There were three research hypotheses formulated to
address the stated research objectives.

The first research

hypothesis was a test of the population of differences
between prenegotiation profit objectives and final negotiated profit percentages to determine if the population of
differences was normally distributed.

The other two research

hypotheses used paired difference tests to determine if
there was a significant difference between the prenegotiation profit objectives and the final negotiated profit
results for Group I and then Group II data (see Figure 1).
Paired difference tests were used because the
researchers expected a significant variability in prenegotiation profit objectives and negotiated profit levels fcr
each R&D contract.

In a paired difference test, observa-

tions are paired and the differences analyzed (10:269).

"I
_

differencing process removes the variability based on the
measurement values on which the observations are paired
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(10:269).

Therefore, contract-to-contract variability

was removed by analyzing the differences between the prenegotiation profit objectives and the final negotiated profit
for each contract sampled.
Paired difference tests assume that the population
of differences is normally distributed and the sample is
randomly selected.

The researchers' sampling plan ensured

that the research sample was randomly selected.

Therefore,

the first research hypothesis was used to determine if the
population of differences was normally distributed.
Research Hypothesis #1
As mentioned above, this first research hypothesis
was formulated to determine if the research sample was taken
from a normal population.

The specific research hypothesis

is stated below (15:681-689).
H :
0

The differences between the prenegotiation
profit objectives and the final negotiated
profits come
from a normally distributed
population with an unspecified mean and
standard deviation.

H1 :

Decision
Rule:

The differences between the prenegotiation
profit objectives and the final negotiated
profits do not come from a normally distributed population with an unspecified mean and
standard deviation.
If T is greater than WI_,, reject Ho; otherwise
fail to reject H
0

Where:
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T

=

The greatest absolute difference between the
hypothesized cumulative distribution function
and the sample cumulative distribution function.

W 1-0= A value determined from a table of critical
values of the Lilliefors test statistic.
Assumptions:

1.

The sample was a random sample.

2.

The hypothesized cumulative distribution
function was continuous.

This test for normality was accomplished to ensure
that the population was normally distributed prior to
addressing the two specific research objectives (Appendix D).
Research Objective #1
After the population of differences was determined
to be normally distributed, parametric statistical tests
were used to determine the severity of the perceived research
problem.

The prenegotiation profit objectives developed

using the R&D WGL procedure under DAC 76-23 were compared to
the final negotiated profits for each contract sampled in
Group II (see Figure 1).

If there was no difference between

the prenegotiation profit objectives and the final negotiated profits, then one could conclude that the R&D WGL procedures under DAC 76-23 are adequate and provide profit
levels that are determined by the R&D marketplace.

The

second research hypothesis was formulated to accomplish
Research Objective #1.

The structure for Research Hypothe-

sis #2 is described in the succeeding section of this chapter.
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Research Hypothesis #2
The statistical test utilized for Research Hypothesis #2 was a paired difference test between the prenegotiation profit objectives and the final negotiated profit
results for Group II data (WGL procedures under DAC 76-23).
The hypothesis is below (10:269-270)(see Appendix E):
H :
o

Using the research and development weighted
guidelines method in accordance with DAC 76-23,
the prenegotiation profit objectives are the
same as the final negotiated profit results.
Using the research and development weighted

H2:

guidelines method in accordance with DAC 76-23,
the final negotiated profit results are greater
than the prenegotiation profit objectives.
Decision
Rule:

If t*>t, then reject H 0 ; otherwise
reject H0 .

fail to

Where:
t* = The SPSS calculated t statistic which was compared to the critical value from the tdistribution.
t

Note:

=

The critical value of the t-distribution bounding the rejection region.
This is a one-tailed test. Therefore, only the
t value on the right-hand side of the distribution was utilized in the statistical test.
The value of alpha chosen by the researchers

was .05.
Assumptions: 1. The relative frequency distribution of the
population of differences was normal.
2. The differences were randomly selected from
the population of differences.
The researchers anticipated that the null hypothesis
would be rejected.

Rejecting the null

1'0

---
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(Ho ) would mean that

there was a significant difference between the prenegotiation profit objectives and the final negotiated profit
results for the R&D contracts using DAC 76-23 WGL procedures
If a significant difference existed, then

(Group II data).

the researchers could conclude that the problem was as
severe as claimed by ASD in the "Research Needs Statement"
(see Appendix A).

Further, rejection of the null hypothesis

would imply that the WGL procedure under DAC 76-23 does not
produce reasonable R&D profit objectives and that ASD has
paid profits above the prenegotiation profit objectives for
R&D contracts.
On the other hand, if the null hypothesis was not
rejected, then the conclusion would be that insufficient
evidence existed to conclude that a significant difference
between prenegotiation profit objectives and final negotiated profits existed on R&D contracts.

Not rejecting the

null hypothesis would indicate that DAC 76-23 procedures
accurately reflect the profits that would be determined by
R&D market forces; DAC 76-23 procedures would then appear
adequate in producing prenegotiation profit objectives for
R&D contracts.

If the null hypothesis for Research Hypoth-

esis #2 was not rejected, then this research project would
be terminated.

In this instance, the perceived problem

apparently would not exist under the current R&D WGL procedures.

Whether the perceived problem existed prior to the

latest change to WGL policy (i.e.,
55

DAC 76-23) would be of no

concern to the researchers, because any deficiencies which
may have caused low prenegotiation profit objectives were
probably corrected by the change in R&D WGL policy under
DAC 76-23.

Therefore, the second research objective would

only be addressed if the null hypothesis of Research Objective #1 was rejected.
If the null hypothesis had been rejected, the
researchers would have continued with Research Objective #2
via Research Hypothesis #3 to provide some further insight
into the perceived problem area.
Research Objective #2
Research Objective #2 was to determine if the perceived problem with the R&D WGL method under DAC 76-23
existed prior to the issuance of DAC 76-23.

The research

plan to accomplish Research Objective #2 was to compare the
prenegotiation profit objectives with the final negotiated
profits for Group I data (see Figure 1).

Group I repre-

sented the R&D contracts negotiated under DPC 76-3, the WGL
policy prior to that promulgated under DAC 76-23.
Research Hypothesis #3
The statistical procedures utilized for evaluating
Research Hypothesis #3 to address Research Objective #2 were
identical to the statistical procedures developed for
Research Hypothesis #2 (to address Research Objective #1).
The paired difference test was used to determine if there
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was a significant difference between the prenegotiation
profit objectives and the final negotiated profit results.
However, Group I data were used to evaluate Research HypothUsing Group I data meant that if a difference was

esis #3.

found then the research problem existed prior to the issuance of DAC 76-23, which would imply that DAC 76-23 would
The specific statis-

not have caused the perceived problem.

tical procedures used for evaluating Research Hypothesis #3
are provided below (10:269-270)(see Appendix E):
H0 :

Using the research and development weighted
guidelines method in accordance with DPC 76-3,
the prenegotiation profit objectives are the
same as the final negotiated profit results.

H3:

Using the research and development weighted
guidelines method in accordance with DPC 76-3,
the final negotiated profit results are greater
than the prenegotiation profit objectives.

Decision
Rule:

If t*>t, then reject Ho; otherwise fall to
reject H 0 .

Where:
t* = The SPSS calculated t statistic which was compared to the critical value from the tdistribution.
t

= The critical value of the t-distribution bound-

ing the rejection region.
Note:

Therefore, only the
This is a one-tailed test.
t value on the right-hand side of the distribution was utilized in the statistical test.
The value of alpha chosen by the researchers

was .05.
Assumptions:

1.

The relative frequency distribution of the
population of differences was normal.
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2.

The differences were randomly selected from
the population of differences.

The researchers did not anticipate rejecting the
null hypothesis.

The expected conclusion would have been

that there was insufficient evidence to state that a significant difference existed between prenegotiation profit
objectives and final negotiated profit results.

Not reject-

ing the null (H ) would mean that the research problem did
not exist prior to the issuance of DAC 76-23.

This third

hypothesis test would only be undertaken if Research Objective #1 (Research Hypothesis #2) indicated that there was a
significant difference between the prenegotiation profit
objectives and the final negotiated profits for Group II contracts (i.e., R&D contracts using DAC 76-23).

The signifi-

cance c-f not rejecting the null hypothesis for Research
Hypothesis #3 was that one could conclude that the research
problem did not exist prior to the issuance of DAC 76-23,
and the perceived research problem most probably was caused
by the DAC 76-23 WGL policy changes.
If the null hypothesis was rejected, then the conclusion would be that there was a significant difference,
and the research problem existed prior to the issuance of

DAC 76-23.

In this case, DAC 76-23 may not have caused the

perceived problem.
Summary

Chapter 3 presented the details of the research

TI.
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objectives and the research hypothesis tests identified in
the general research plan (refer to Chapter 1).

Research

Objective #1 was to determine the severity of the perceived
research problem.

Research Objective #2 was to determine

if DAC 76-23 caused the perceived research problem.

Research

Hypothesis #1 was the Lilliefors test for normality and was
utilized to address the two stated research objectives.
Research Hypotheses #2 and #3 were paired difference tests
of the difference between the prenegotiation profit objectives and the final negotiated profits for each individual
R&D contract.

Research Hypothesis #2 was evaluated with

Group II data, while Research Hypothesis #3 was designed to
use Group I data (see Figure 1).
This chapter provided the general framework for conducting the statistical tests.

The next chapter follows

with the results obtained from implementing the statistical
tests.
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CHAPTER 4
DATA ANALYSIS AND FINDINGS

Introduction
This chapter presents the data analysis and findings
related to the three research hypotheses formulated in
Chapter 3.

The first section of this chapter describes the

&atistical

findings relative to Research Hypothesis #1.

The next section of the chapter addresses Research Hypothesis
#2.

The chapter concludes with a discussion of the fact that

Research Hypothesis #3 was not evaluated in this research
project because of the unanticipated results obtained in
evaluating Research Hypothesis #2.

Research Hypothesis #1
This section presents the findings resulting from
the analysis of the data concerning Research Hypothesis #1.
Included in this section area restatement of the research
hypothesis, the method of data collection, and the results
of the statistical test.
Restatement of Research Hypothesis #1
Ho:

The differences between the prenegotiation
profit objectives and the final negotiated
profits come from a normally distributed population with an unspecified mean and standard
deviation.
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H1 :

The differences between the prenegotiation
profit objcectives and the final negotiated
profits do not come from a normally distributed population with an unspecified mean and
standard deviation.

Data Collection
The data utilized to evaluate Research Hypothesis #1
were taken from the Group II data (refer to Figure 1).

A

sample size of 36 R&D contracts, that used the weighted guidelines method (WGL) under Defense Acquisition Circular (DAC)
76-23 procedures, was taken from Aeronautical Systems Division's (ASD) Directorate of R&D Contracting.

The sample of

36 contracts from the population total of 961 R&D contracts
provided at least a 99 percent level of confidence that the
sample mean represented the true population mean (see Appendix C).

The required sample size to obtain the 99 percent

confidence level was 35 R&D contracts.

The actual sample

size in this research project was 36 R&D contracts, exceeding the required sample size to obtain the 99 percent confidence level by one contract.

Statistical Test Results
The Lilliefors test for normality was applied to the
Group II data.

The Lilliefors test was used to determine if

the random sample possessed the shape of a normal distribution, where the population mean and standard deviation were
unknown (see Appendix D).
The calculated test statistic T for the researchers'
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The Wl-, critical value for a .05 level

of significance and a sample size of 36 is .1477.

Since the

calculated T value of .0977 was less than the critical W
of .1477, the conclusion was to fail to reject Ho . Therefore, there was insufficient evidence to reject the sample
as not coming from a normal distribution.

By knowing that

the sample distribution was normally distributed, the
authors were able to use parametric statistics for evaluating subsequent research hypotheses.
Research Hypothesis #2
This section presents the findings resulting from
the analysis of the data concerning Research Hypothesis #2
to determine if the final negotiated profit percentages
exceeded the prenegotiation profit objective percentages
since the enactment of Defense Acquisition Circular (DAC)
76-23.

A restatement of the research hypothesis, the method

of data collection, and the findings of the statistical
tests are provided.
Restatement of Research Hypothesis #2
H0
Using the research and development weighted
0
guidelines method in accordance with DAC 76-23,
the prenegotiation profit objectives are the
same as the final negotiated profit results.
H2 :

I'

Using the research and development weighted
guidelines method in accordance with DAC 76-23,
the final negotiated profit results are greater
than the prenegotiation profit objectives.
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Data Collection
The data for evaluating Research Hypothesis #2 were
taken from the Group II data (refer to Figure 1).

A sample

size of 36 R&D contracts was taken from the population of
Aeronautical Systems Division's (ASD) Directorate of
Research and Development (R&D) Contracting that used the
weighted guidelines method under Defense Acquisition Circular (DAC) 76-23.

The sample size of 36, from a population

of 961 R&D contracts, provided at least a 99 percent level
of confidence that the sample mean represented the true population mean (see Appendix C).

The required sample size to

obtain 99 percent confidence level was 35 R&D contracts.
The actual sample size in this research project was 36 R&D
contracts, exceeding the required sample size to obtain the
99 percent confidence level by one contract.
Statistical Test Results
Since Research Hypothesis #1 showed that there was
insufficient evidence to reject the null hypothesis (i.e.,
the sample followed a normal distribution), parametric statistics were used for the primary statistical testing of
Research Hypothesis #2.

In addition, a nonparametric sta-

tistical test was used to lend credence to the parametric
test results.

The two statistical tests employed in evalu-

ating Research Hypothesis #2 were the paired difference test
(parametric), also called the matched pairs t-test, and the
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Wilcoxon rank sum test

(nonparametric).

The primary statistical test for Research Hypothesis
#2 was the paired difference test

(matched pairs t-test).

The paired difference test involves pairing the sample observations and analyzing the differences between the prenegotiation profit objectives and the final negotiated
profit results

(see Appendix E).

The calculated test sta-

tistic t*, as computed according to Appendix E, was 0.00.
The critical t m,nD-l for a .05 level of significance and a
sample size of 36 R&D contracts was 1.645.

Since the cal-

culated t* value of 0.00 was far less than the critical
tCLmnDl of 1.645, the conclusion

was to fail to reject H0 .

There was insufficient evidence to reject the statement that
using the Research and Development (R&D) weighted guidelines
(WGL) method in accordance with Defense Acquisition Circular
(DAC) 76-23 provided final negotiated profit results that
were the same as the prenegotiation profit objectives.
Since this research conclusion was unexpected by the
researchers, a nonparametric statistical test was also used
to lend credence to the parametric paired difference test
results.
The additional nonparametric test employed to evaluate Research Hypothesis #2 was the Wilcoxon rank sum test
(see Appendix F).

The sum of the positive differences, TA,

was smaller than the sum of negative differences, TB, giving
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T* a value of 18.18.
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The T0 critical value for a .05 level

of significance and a sample size of 36 was 228.

Therefore,

the calculated T* value of 18.18 was less than the critical

T (228), and the conclusion was to fail to reject Ho .

There

was insufficient evident to reject the statement that using
the Research and Development (R&D) weighted guidelines (WGL)
method in accordance with Defense Acquisition Circular (DAC)
76-23 provided prenegotiation profit objectives that were
the same as the final negotiated profit results.

The find-

ings of the nonparametric rank sum test supported the findings of the parametric paired difference test.
Research Hypothesis #3
The Research Hypothesis #2 evaluation provided no
evidence of a statistical difference between the prenegotiation profit objectives and final negotiated profit results
for R&D contracts in Aeronautical Systems Division (ASD).
Since the claim of the "Research Needs Statement" (Appendix
A) was not confirmed by evaluating Research Hypothesis #2,
the researchers had no reason to evaluate Research Hypothesis #3. Research Hypothesis #3 was designed to use the
same foregoing statistical tests on Group I data, i.e., the

I.

weighted guidelines (WGL) procedures in accordance with
Defense Procurement Circular (DPC) 76-3.

Research Hypothe-

sis #3 was designed to answer the question of whether or not
the perceived research problem existed prior to the latest
65

change in DOD profit policy, Defense Acquisition Circular
(DAC) 76-23.

The findings of Research Hypothesis #3 would

not have provided any additional insight into the stated
research problem, since Research Hypothesis #2 evaluation
concluded that the perceived problem did not exist for ASD
R&D contracts.
Sample Data Observations
In collecting data to evaluate the aforementioned
research hypotheses, additional information was gleaned
from the research sample in several different categories,
competitive, sole source, cost plus fixed fee (CPFF),

i.e.,

and firm fixed price (FFP).

A matrix of these sample char-

acteristics is given in Table 4.

It should be noted that

the data in Table 4 should not be used to make inferences
about the population from which the sample data were drawn.
However, the data in Table 4 may provide some additional
insight into the R&D contracts utilized in the research
sample with respect to contract type and contracting methodTable 4 does support the overall research conclusion

ology.

for the total sample of 36 contracts since the prenegotiation profit objectives were the same as the final negotiated

profits at 8.8 percent.
Summary
The overall research methodology outlined in Chapter
3 was followed in the testing of Research Hypothesis #1 and
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TABLE 4
MEAN PRENEGOTIATION AND FINAL NEGOTIATED PROFIT PERCENTAGES
BY CONTRACT TYPE AND CONTRACTING METHODOLOGY

Contract
Type
Contracting

Cost Plus
Fixed Fee
(CPFF)

Methodology

Competitive

Firm Fixed
Price
(FFP)

7.9%

12.2%

(7)
Sole Source

7.6%

12.4%

8.3%

(2)

8.0%

11.5%

(18)
otals

_

__

7.2%

Totals

10.2%

11.7%

10.6%
(11)

8.9%

(9)
8.9%

(9)

7.5%
8.0%
(25)

_

8.7%

(27)
8.8%

8.8%
(36)

Notes:
1. The number in parentheses for each block represents the number of contracts in the sample taken from that
category.
2. The two percentages in each block represent the
mean prenegotiation and final negotiated profit percentages,
respectively, taken from that category in the sample.
3. The data represent the results of the 36 sampled
R&D contracts using weighted guidelines inaccordance with
Defense Acquisition Circular 76-23, January 1980.
*4. The "Totals" show the total number of R&D contracts for each category and the overall mean percentages for
the contracts in that category.
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Research Hypothesis #2.

Testing of Research Hypothesis #3

was not necessary due to the results obtained from evaluating Research Hypothesis #2.
Research Hypothesis #1 was employed to determine if
the population of differences between the prenegotiation
profit objectives and the final negotiated profit percentages
was normally distributed.

Since the population of differ-

ences followed a normal distribution, the stronger parametric statistical test was used for evaluating Research Hypothesis #2.

In addition,

a nonparametric statistical test sup-

ported the conclusions made from the parametric testing procedure.

To verify the perceived problem identified in the

"Research Needs Statement"

(Appendix A), Research Hypothesis

#2 was tested to demonstrate that the final negotiated profit
percentages exceeded the prenegotiation profit percentages
on R&D contracts using the WGL procedures of DAC 76-23, i.e.,
the present method of computing DOD prenegotiation profit
objectives.

The results from evaluating Research Hypothesis

#2 provided evidence that no statistical difference existed
between the prenegotiation profit objectives and the final
negotiated profit percentages.

Both the parametric statis-

tical test and the nonparametric statistical test confirmed
the same research results.
The conclusions and recommendations relative to these
research findings are presented in the following chapter.
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CHAPTER 5
SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS
Introduction
The previous chapters provided the introduction and
background on the research problem, a literature review, a
detailed description of the research methodology, and the
research findings.

This chapter presents a summary of the

research methodology and findings, the implications of those
research findings, and recommendations for future research.
This research project examined the current R&D WGL
procedures and determined if those WGL procedures produced
prenegotiation profit objectives that were too low for the
present R&D marketplace.

This research project discovered

that no significant difference existed between the prenegotiation profit objectives and the final negotiated profit
results when DAC 76-23 R&D WGL procedures were employed.
This research result implied that current WGL procedures
were adequate and did reflect current market-determined
profit rates for ASD R&D contracts.

A summary of the

research methodology and findings is provided in the next
section.
Summary of Research Methodology and Findings
The research methodology consisted of two research
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objectives which were to be accomplished by evaluating three
research hypotheses.

Research Hypothesis #1 was a simple

test of normality for the distribution of differences
between the prenegotiation profit objectives and the final
negotiated profit results.

Using a Lilliefors test for nor-

mality, the statistical test showed that the population of
differences was normally distributed (see Appendix D).

This

Lilliefors test fulfilled one of the two assumptions 4 necessary for the paired difference tests used for evaluating subsequent research hypotheses.
The researchers used paired difference tests to
determine the variability of profit percentages between prenegotiation profit objectives and final negotiated profit
results for R&D contracts.

In these difference tests, one

pairs the observations and analyzes the differences (10:270).
The researchers collected the 3ample data by obtaining the
prenegotiation profit objectives and the final negotiated
profit results for each individual R&D contract.

The dif-

ferences between the prenegotiation profit objectives and
the final negotiated profits on each R&D contract became the
sample observations which represented the population of differences analyzed in this research.
Research Objective #1 was to determine the severity

'

4Th
The other assumption was that the sample observations were randomly selected from the population of differences (10:270).
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of the perceived research problem.

Research Hypothesis #2

was used to accomplish Research Objective #1.

The "Research

Needs Statement" (see Appendix A) indicated that the average
difference between the prenegotiation profit objectives and
the final negotiated profits could be as high as 2.4 percent
(i.e.,

average final negotiated profits that were 2.4 per-

cent greater than the average prenegotiation profit objectives).

The actual empirical results from the research sam-

ple found the mean difference to be -. 0011 percent.

In

other words, this research project found that the average
final negotiated profit results for the R&D contracts were
actually slightly lower than the prenegotiation profit objectives.
The above research results were not anticipated.
The contracting personnel interviewed, when the researchers
first began this research project, hypothesized that the
current WGL method (under DAC 76-23) produces low prenegotiation profit objectives causing a significant difference
between the prenegotiation profit objectives and the final
negotiated profit results.

The researchers shared that

expectation based upon their past experience with DAC 76-23
WGL procedures.
The first indication that the actual research results
may be contrary to original expectations occurred in the
pilot study.

The pilot study indicated that there was insuf-

ficient evidence to conclude that a significant difference
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between the prenegotiation profit objectives and the final
negotiated profit results existed in either Group I (DPC
76-3) or Group II (DAC 76-23) data (see Figure 1).

The

researchers expected no significant difference in Group I
data, since the WGL changes created by DAC 76-23 were
thought to have caused the research problem.

The change

under DAC 76-23 allowed 100 percent of the profit dollars
from the "Contractor's Effort" section of the WGL form (see
Appendix B for an example of WGL forms).

However, the

Facilities Capital Cost of Money (FCCM) was also subtracted
from the total profit objective (1:41).

The researchers

anticipated that the subtraction more than offset the additional profit dollars gained by the deletion of the .7 deflation factor previously applied to the "Contractor's Effort"
section of the WGL form.

Therefore, the researchers expected

there to be a significant difference between the prenegotiation profit objectives and the final negotiated profits for
Group II contracts.

However, insufficient evidence existed

in the pilot study to state that such a difference was present.
Moreover, the Group II pilot study data were questionable, because the pilot study contained what, in retrospect, could be called an "outlier."

There was one firm-

fixed price contract which had a prenegotiation profit objective of 15.5956 percent, a final negotiated profit of 6.0004
percent, and a difference between the two profit figures of
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-9.5952 percent.

This large negative difference was felt to

have significantly skewed the data for the pilot study.
In addition, each contract file and supporting documentation reflected the individual buyer's style.

Many

variations existed in reporting the results of the negotiation process.

Therefore, the researchers modified slightly

the planned data collection process based on the pilot study
results.
For the pilot study, each of the two researchers
sampled contracts from only one of the two data groups.
Since the Group II pilot study data were somewhat suspect,
the researchers decided to alter that scheme by collecting
the research sample data from each group as a team.

There-

fore, the research sample for Group II was taken by both
researchers who could each review the contract file separately to ensure that the profit data were correctly recorded.
This data collection procedure assumed that the profit data
were recorded correctly in the official contract files.
In addition, the two researchers collected the
research sample data separately and independently to avoid
the errors which may have occurred in the pilot study due
to the inexperience of the researchers.

The Group II

research sample data were collected first.

Since there was

insufficient evidence to state that a significant difference
exi.ited between the prenegotiation profit objectives and the
final negotiated profit results in the Group II research
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sample, no research sample of Group I data was ever taken.
Research Objective #2 was to determine if DAC 76-23
caused the problem.

Research Hypothesis #3 was designed to

utilize the same statistical test used for Research Objective #1 (Research Hypothesis #2),

but the data collected

from Group I were to be used to evaluate Research Hypothesis

#3.

Research Objective #2 was established because the

researchers expected that a significant difference would be
found between the prenegotiation profit objectives and the
final negotiated profits for Group II data.

Since there

was insufficient evidence to state that a significant difference existed, Research Objective #2 was not undertaken
in this research project.
From the above discussion, it appears that DAC 76-23
could not have caused the perceived research problem.

The

implications of this research are discussed in the next section.

Implications of the Research
The main implication of the research results is
that the current WGL procedures adequately reflected the
actual profits which had to be paid by the Aeronautical
Systems Division (ASD) of Air Force Systems Command for R&D

contracted efforts.

Based on the above, the R&D WGL pro-

cedures under DAC 76-23 do not need revising for R&D efforts.
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Authors' Speculations
The question arises as to why experienced contracting personnel would believe that a problem existed when the
authors' research does not support the existence of that
problem. The researchers can only speculate on some reasons
why.
One reason may be the fact that people usually tend
to remember the worst case situation.

The range of the pop-

ulation of differences between the prenegotiation profit
objectives and the final negotiated profit results was 7.481
percent, from -3.754 percent to 3.727 percent.

The research-

ers had to ask each buyer to retrieve each sampled contract
file, because the buyer usually maintained the contract
files for which he was responsible in the buyer's own workplace.

Each time the researchers explained the need to

examine a contract file, the buyer offered another contract
file which proved the research problem existed.

However,

if that particular contract was not included in the random
sample, the contract was not reviewed by the researchers.
Therefore, most buyers could point to a particular contract
where a large difference existed, such as the 3.727 percent
difference reported above.
However, no buyer offered a contract file which
reflected a case where the prenegotiation profit objective

exceeded the final negotiated profit.

Si-h contracts

existed as evidenced by the contract where the -3.754
75
$

percent observation occurred.

The researchers speculated

that some buyers may tend to remember only the worst case
situations.
A corollary to the above is that people tend to
resist change and may emphasize the worst case situation
as support for not accepting that change.

This speculation

is supported by the fact that the "Research Needs Statement"
(Appendix A) was created and submitted at a time when very
little experience existed with the new DAC 76-23 R&D WGL
procedures.

Therefore, the problem may have been perceived

to exist without an adequate data base to evaluate whether
the problem was as severe as projected.

Another explanation for the unexpected research
results was that some buyers may have completed the WGL form
(DD Form 1547) after the negotiations took place by manipulating the WGL form to reflect the actual negotiated profit
rata.

This situation may have occurred on small dollar

contracted efforts where the Government negotiation position
was informally approved before negotiations began.

Larger

dollar R&D buys would not have been handled in this manner,
because the prenegotiation profit objective approval cycle

is much more formalized.

However, the researchers found no

evidence of any buyer completing the WGL form after the
negotiatioas.
If
It is possible that the original data on which the
"Research Needs Statement" was based may have created the
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perception that a problem existed when no real problem
exists.

No verification of the original data could be made

by the researchers since the original data were not available.
In conclusion, the unanticipated results obtained
in this research may have been caused by several factors
described above.

Because of the unanticipated research

results obtained from this study, the authors suggest several areas for future research.
Recommendations for Future Research
The researchers identified five areas that are
worthy of future research concerning the WGL method of prenegotiation profit objective development for R&D contracts.

Replication of This Study
Recognizing that the authors' research findings do
not conclusively prove that the current R&D WGL procedures
produce profits appropriate for R&D contracted efforts, the
researchers suggest that this research study be replicated.
Another sample should be taken from the ASD Directorate of
R&D Contracting or from other purchasing activities which
use the R&D WGL method to establish greater confiderce in
the authors' research results.
Contractor's Viewpoint

'Li-

Since the payment of profit on an R&D contract is
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normally determined through the negotiation process, the
contractor's viewpoint should be studied to determine if
contractors see any deficiencies in the R&D WGL procedures.
The problems encountered by contractors in using R&D WGL
procedures should be addressed in follow-on research.

Total Contract Price Analysis
Since profit is only one element of the total price
of a Government contract, the effects of the current WGL
procedures could best be determined if the total contract
price were analyzed.

The authors' study examined only the

profit rate, because the "Research Needs Statement" indicated that the specific problem existed with respect to the
profit rate and not with any other element of the contractor's proposal.
Profitability of R&D Contracting
This research project addressed only the profit rate
for R&D contracts and the method the Government uses to
determine if the profit rate is fair and reasonable.

There-

fore, the researchers suggest that another study delve into
the profitability of R&D contracting in general.

The

follow-on profitability research project should address the
issue of what an appropriate profit rate should be for R&D
contracting and also address whether the WGL basis of return-

on-sales is the appropriate basis on which to determine
profits for Government R&D contracts.
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Facilities Capital Cost of Money

Facilities Capital Cost of Money (FCCM) is an allowable cost on most Government R&D contracts.

The DAC 76-23

WGL procedure subtracts FCCM from the profit objective,
which lowers the profit rate.

One way negotiators can raise

the profit rate without raising the contract price is by not
recognizing FCCM.

The amount of profit then increases,

while the contract cost decreases by the same amount.

The

profit rate is increased because the higher profit dollars
are spread over a smaller cost base.

The future research

should investigate how prevalent the practice of not recognizing FCCM is and what effect the practice has on the contractor's incentive to invest in new facilities.
Concluding Remarks
After researching the perceived research problem
involving prenegotiation profit objectives, the researchers
concluded that the present R&D WGL method adequately
reflects the market-determined profit rate that should be
paid to R&D contractors.

In certain cases, the WGL method

allowed the payment of profits above the R&D WGL prenegotiation profit objective.

But, such cases were the exception

rather than the rule.
Several potential research issues, such as the appropriate profit rate for R&D contracts, were not examined in
this research project.

1:

Therefore, the researchers hope that
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this study will serve as a catalyst for further examinations
into DOD profit policy and, in particular, the weighted
guidelines method of determining prenegotiation profit
objectives.
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RESEARCH NEEDS STATEMENT

TITLE:

Profit/Fee Objective

BACKGROUND:
RESEARCH OBJECTIVE: To develop a realistic profit/fee objective in the
R&D contracting environment.
REFERENCES:

(Prior or related studies, regulations, articles, policy

letters, etc.)

DPC 76-3
SOURCES OF AVAILABLE DATA FOR RESEARCH:
Contracting.
POTENTIAL DOLLAR/MANPOWER SAVINGS:
POINT OF CONTACT:
REcoM

Savings cannot be determined.

Ralph Brinkman, Chief, Propulsion Division (ASD/PMRS) AV 785-4300

ED PRIORITY CODE:

DATE SUBMITTED:

Contract files - Directorate of R&D

4

19 May 1981

The use of the weighted guidelines, form DD 1547, to develop the fee/profit
objective in the research and development environment does not permit the
buyer to consider the economic realities associated with the negotiation.
The average fee objective developed in accordance with the provisions of
the weighted guidelines generally reflect a fee of between 6% and 7%.
However, the average fee negotiated is in excess of 8.4%.
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APPENDIX B
EXAMPLE OF THE USE OF WEIGHTED GUIDELINES (WGL)
AS AFFECTED BY DOD PROFIT POLICY CHANGES

tI-~---83

I

This appendix illustrates how the changes in DOD
profit policy have affected the weighted guidelines (WGL)
profit/fee objective computation on the DD Form 1547.

As

noted in Chapter 2, the WGL approach was first introduced
in 1964 but was subsequently revised in 1972, 1976, and 1980.
Since the "Profit on Capital Policy" in 1972 was never fully
utilized (3:45), the WGL approach, up until Defense Procurement Circular (DPC) 76-3 was issued in 1976, was basically
the same as the original 1964 version except for relatively
minor changes.

Therefore, this appendix includes a hypothet-

ical example of a Research and Development (R&D) contract to
illustrate three periods, of time:

(1) before DPC 76-3 (FY

1964-1976); (2) DPC 76-3 (FY 1976-1980); and (3) Defense
Acquisition Circular (DAC) 76-23 (FY 1980 to the present).
By using one example for all three periods of time, the
effect of DOD profit policy changes will become apparent.
Figures 10, 11, and 12 show a copy of DD Form 1547 (Weighted
Guidelines Profit/Fee Objective) dated for each of the three
time periods:

1 September 1972, 1 September 1976, and 1

January 1980.
Before comparing the three time periods, refer to
the DD Form 1547 in Figure 10 for a brief description of
the WOL method of computing the profit/fee objective.

The

WGL method is used to determine a profit/fee objective as

1:
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a percent of cost within ranges for different cost factors.
For example, in Figure 10, line four is "Cost Input to Total
Performance."

Under this category are a list of factors or

subfactors in Column A.
cost objective.

Column B shows the Government's

For "Engineering - Direct Labor" the esti-

mated cost is $194,400.

In Column C, the weight range for

"Engineering - Direct Labor" is 9 percent to 15 percent.
The contracting officer places an assigned weight in Column
D.

In this case, 12.5 percent was chosen.

Column E shows

the resulting profit/fee of $24,300 for "Engineering - Direct
Labor."

The contracting officer continues this same process

for each applicable factor.

Line 5 is the "Composite Profit/

Fee on Cost Input to Total Performance," which is the total
of Column E divided by the total of Column B.

In this ex-

ample, line 5 would be computed as follows:
$43,199

= 9.7 percent.

$446,428
After completing the "Cost Input to Total Performance," the contracting officer applies a weight to "Cost
Risk" on line 6.

The range is 0 percent to 7 percent.

this case, 2.5 percent was chosen.
showing the dollar amount, i.e.,

In

However, instead of

(.025)($446,428) -

the "Cost Risk" is indicated as a percentage.

$11,161,

Lines 7

through 9 were not applicable to this contract, but the same
procedure of choosing a weight within the associated range

88

would be

used.

Lines 11 through 14 were that portion of

the WGL form that was not utilized from the 1972 "Profit
on Capital Policy."

Therefore, the "Total Profit Objective"

in line 15 is 12.2 percent which would be $54,360.

Table

5 shows the example just described under the "Before DPC
76-3" category.
The "Profit '76" study showed that the policy in
effect since January 1964 allowed "Contractors Input to Total
Performance ' 5 to account for 65 percent of the WGL profit
objectives (20:VII-8)

(see Figure 13).

For the example just

shown, the weighted profit/fee of $43,199 is approximately
79 percent of the total profit objective ($54,360), and cost
risk of $11,161 is approximately 21 percent of the total
profit objective of $54,360 (see Table 5).
As a result of the "Profit '76" study and the subsequent DPC 76-3 change to the ASPR, the DD Form 1547 shown
in Figure 11 shows a decreased emphasis on part A "Contractor Effort," which was the name for the previous "Cost Input
to Total Performance."

The "Contractor Effort" was scaled

down from 65 percent to 50 percent of the total profit objective by using an adjustment factor of (.7).
policy is shown in Figure 11.
of (.7),

The change in

Using the adjustment factor

rather than changing the weight ranges for each

5 "Contractors

Input to Total Performance" refers to
"Cost Input to Total Performance" on the DD Form 1547 dated

1 Sep 72.
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TABLE 5

COMPARISON OF WEIGHTED GUIDELINE RESEARCH AND DEVELOPMENT
CONTRACT UNDER THREE DOD PROFIT PROJECTS

Before
DPC T6-3

OPC T6-1

DAC ?6-23

$24,300

$24,300

$24,300

14,208

14,208

14,208

131

131

4.60

4.560

Cost Input to Total Performance/

Direct Labor
Labor Overhead
Travel
GSA
Proft Subtotal

843,199 (19%)

Adjustment factor (.T)

N/A

Cost Rlsklcontrsctor RIsk
Facil

11,161 (215)

les Investment

M/A

Pronft Total

$54,360

NIA

Cost of Money orset
Total Profit Objective
Total Estimat d Cost without
Cost or Money
c~st or Money

$43,199 (85S

11,161 (255)
2.620 (65)
$44020
N/A

N/A
11,161 (22%;
N/A
$54,360
3,602 (-74;

$44,020 (1001) $50,758 (100

446,428

446,428

$500,788

Frofit Percenate (see Appendix C)

$43,199
$30,239 (695)

$54,360 (1009)

N/A

Total Price

131
4.560

12.2$

446,428

3,602

3.60?

$494,050

$500,788

9.71

11.45

ssuoptrions:
1.

The cost of money factors end the treasury rate employed ware constant over the

three tim periods.
2.

-he ceij,09

ujod for each factor were equlvalent over the thre

ani 'he .ustiftcation
The
-.

1:

Cor usir

tkse periJ4s,

the 'hosen weo4ht dd not chang.

solecte/special fa:tors were not 3pplicable to thLs exxiare.
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factor, enabled the Government contracting officers to use
the same profit calculation procedure before making the (.7)
adjustment (20:VII-9).
For example in Figure 11, the profit subtotal of all
the factors under "Contractor Effort" is $43,199.
plying $43,199 by (.7),
line 1 becomes $30,239.

By multi-

the profit/fee dollar amount in
Part B, "Contractor Risk," the new

name for "Cost Risk," uses dollars instead of a percentage.
Therefore, the dollar amount is $11,161 using the same
weight of 2.5 percent.
A new addition to the WGL approach is part C, "Facilities Investment," which was allowed for the first time

under DPC 76-3.

The $43,661

comes from the DD Form 1861--

Contract Facilities Capital and Cost of Money--and was computed by taking the contractor's cost of money of $3,602
divided by the treasury rate at that time of 8.25 percent.
With a weight of 6 percent selected within the weight range
of 6 to 10 percent, the calculated dollar amount for capital
employed is $2,620.

The profit/fee dollars for total effort

(line 4) totals to the basic profit objective of $44,020.
The new profit policy also changed some of the "Special
Factors" in part D, but the "Special Factors" were not considered applicable to this example.

Therefore, the total

profit objective is $44,020 with the "Contractor Effort"
being approximately 69 percent, "Contractor Risk" 25 percent, and "Facilities Investment" 6 percent of the total
92
~i

--

-

- --

profit objective (Table 5).

This sample contract would be

averaged with other contracts to achieve the goals listed
in Figure 13 for the new profit policy under DPC 76-3.
The last profit policy change that occurred in 1980,
with Defense Acquisition Circular (DAC) 76-23, is depicted
on the DD Form 1547 in Figure 12.

For R&D, the WGL proce-

dures are essentially the same as the policy which existed
prior to DPC 76-3.

With DAC 76-23, R&D has a separate col-

umn on the DD Form 1547 with manufacturing and services
type contracts in separate columns also.

For manufacturing,

an adjustment factor is still applied on line 14 but rather
than multiplying the "Subtotal Profit/Fee" in line 13 by
(.7),

30 percent is subtracted from "Subtotal Profit/Fee"

giving the same results.

However, the (30 percent) adjust-

ment factor is not applied to R&D type contracts.

Also,

the "Facilities Investment" in part III of the DD Form 1547,
which increased to 20 percent for manufacturing, is not used
for R&D type contracts.

Therefore, the present profit

policy for R&D type contracts is similar to the policy
before DPC 76-3 except for the use of cost of money.
Utilizing the DD 1547 dated 1 January 1980

(Figure

12), there is a part V called "Cost of Money Offset."

The

$3,602 is subtracted from the "Subtotal Profit/Fee Objective" in line 20 giving a Total Profit/Fee Objective of
$50,758.

Although the total profit/fee objective of

$50,758 is not as high as the profit/fee objective before

93
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DPC 76-3 of $54,360, the contractor can identify the $3,602
as a cost (Table 5).

Therefore, although the contractor

would show less profit (11.4 percent versus 12.2 percent),
the bottom line total price of the contract is the same at

$500,788.
As illustrated in this appendix, the changes in DOD
profit policy in the area of weighted guidelines have
affected the computation of the prenegotiated profit/fee
objective.

By using one example over the three time

periods discussed, the effects of the policy changes promulgated by DPC 76-3 and DAC 76-23 are easily identified as
the policy changes apply to R&D type contracts.

The example

illustrated how the DOD profit policy in the Defense Acquisition Regulation (DAR) has evolved to that currently used by
R&D contracting officers.
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APPENDIX C
DATA COLLECTION COMPUTATIONS

95

This appendix provides two examples of computations
used in the research data collection process.

The first

example shows how the prenegotiation profit objectives and
final negotiated profit percentages were computed from dollar amounts collected from official R&D contract files.
The second example shows how the researchers calculated the
appropriate sample size to ensure the statistical results
of the research represented the true population of interest.
Prenegotiation and Final Negotiated
Profit Percentages
The same computation procedure was used for both the
prenegotiation and final negotiated profit percentages by
substituting the applicable financial data.

The following

is an example of computing either the prenegotiation or the
final negotiated profit percentages:

profit percentage =

profit
(contract cost) - (FCCM)

where:
profit

~contract

$50,758 (total profit/fee objective)

cost
* $450,030 (total allowable cost of the
cotcontract)
FCCM

profit
percentage

1*

=

= $3,602 (Facilities Capital Cost of Money)

50758
(450,030) - (3,602)

96

= 11.4 percent

The Facilities Capital Cost of Money (FCCM) was
excluded from the total allowable cost in computing the
profit percentage, because FCCM is only an imputed cost
which is allowed under Cost Accounting Standard (CAS) 414
By excluding FCCM, the resulting profit percentage

(1:41).

computed for this research was based on the estimated amount
of costs that the contractor would have incurred in performing the contract.
Sample Size (14:230-231)
The following formula was used to compute the proper
sample size (n) for a finite population in this research
project:

NZ2s

a

2 2
Nh 2 + Z s

where:
n

-

sample size

N

- 961, the population size for Group II data

Z

-

2.326, the Z statistic corresponding to a 99
percent level of confidence

S

h

2

6.5503, the estimate of the variance from the
pilot study
1, the percentage error tolerance level
1

The researchers planned for a 99 percent level of
confidence that the sample mean would be within plus or minus
!I
4

one percent of the true population mean.
97
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variance was computed from the initial pilot study described
in Chapter 3. Therefore,
n

- (961)(2.326)2(6.5503)
(961)(1) 2 + (2.326)2(6.5503)

= 3 4 .2

By rounding up to 35, the researchers were 99 percent confident that using a sample size of 35 would produce
a sample mean that was within plus or minus one percent of
the true population mean.

I
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APPENDIX D

LILLIEFORS TEST FOR NORMALITY (15:681-689)
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As sumpt ions
1. The sample XD1,XD2.. .,XDn was a random sample.
The sample xD represented a sample from a population of differences, i.e., the differences between the prenegotiation
profit objective percentages and final negotiated profit
percentages.
2.

The hypothesized population cumulative distribu-

tion function (CDF), denoted by Fo(x), was continuous.

The

population CDF was a hypothetical normal distribution to
which the sample CDF, denoted by s(z), was compared to determine the test statistic T.

Hypothesis
H0 :

The differences between the prenegotiation
profit objectives and the final negotiated
profits come from a normally distributed pop-

ulation with an unspecified mean and standard
deviation.
H1

The differences between the prenegotiation
profit objectives and the final negotiated
profits do not come from a normally distributed
population with an unspecified mean and standard deviation.

Test Statistic
Standardize the XDi's by using

ZDi =Di i -D

i

SD

iQO

"IA&V

1.2,...,n

t

where XD was the sample mean of differences,

5D

was the

sample standard deviation, and n was the sample size.
s(z) denoted the sample CDF of the zi's.

The

The test statistic

was:
T = sup IFo(ZD)

-

S(zD)I

sup

The symbol,

z
zD

meant the greatest difference, and the test

statistic T was therefore defined as the greatest absolute
difference between Fo(zD), the hypothesized CDF, and s(zD),
the sample CDF.
Decision Rule
It T was greater than Wl_a, then reject H.; otherwise
fail to reject Ho, where Wl_, was determined from a table of
critical values of the Lilliefors test statistics.
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APPENDIX E
PAIRED DIFFERENCE TEST (10:266-275)
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D 0 - hypothesized difference between the means (e.g.,
D0 = 0)
sD = sample standard deviation of observations
nD = number of differences (i.e.,

sample size)

Decision Rule (One-Tailed Test)
If

t*I was greater than t ,nD_1, reject Ho; other-

wise fail to reject H o

,

where t ,nD_

was obtained from a

table of critical values of the t-distribution.
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APPENDIX F
WILCOXON RANK SUM TEST FOR THE PAIRED DIFFERENCE DESIGN
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-

Assumptions
No assumptions were necessary.

Hypothesis
H :
o

Using the research and development weighted
guidelines method in accordance with DAC 76-23,
the prenegotiation profit objectives are the
same as the final negotiated profit results.

H2 :

Using the research and development weighted
guidelines method in accordance with DAC 76-23,
the final negotiated profit results are greater
than the prenegotiation profit objectives.

Test Statistic
The test statistic was:
T*= smaller of the positive or negative rank sums T or T
B
A
The rank sums were calculated utilizing the absolute values
of the differences between the measurements, i.e., the ranks
of differences after removing any minus signs.

After the

absolute differences were ranked for both rank sum categories
(positive and negative), the sum of the ranks of the positive
differences, TA, and the sum of the negative differences, TB,
were computed.

Therefore, T* was the smaller of the positive

or negative rank sums, TA or TB.
Decision Rule
If T* is greater than or equal to To, reject Ho;
otherwise fail to reject Ho, where To for a - .05 was
106

obtained from a table of critical values of the Wilcoxon
paired difference sign-ranks test.
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