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CHAPTER I

INTRODUCTION

Overview

This research e f fo r t  is intended to be an initial

examination of contract modification instruments. A scant

amount of information is available on the procedures used

to modify contracts. It is anticipated that the results of

this effort can be used as a platform for further research

into this complex area.

The thesis is presented in four chapters. Chapter

I is the introduction, Chapter II describes the methodology

used, Chapter III analyzes the data, and Chapter IV presents

the research findings. Chapter I contains a statement of

the problem , background on the problem , objective of the

study , and the research questions. Chapter II provides

information on the questionnaire, population and sample,

data analysis used , and a summary of assumptions and limita-

tions. Chapter I12 contains a discussion on the computer

technology and statistical methods used along with the

analysis of the data. Chapter IV presents the answers to

the research question, other pertinent findings, and recom—

mendations for further research. Chapter I will begin with

a statement of the problem.

1
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Statement of the Problem

One major problem facing the Department of Defense

(DOD) is that of cost growth (3:22). Cost growth is defined

as the difference between the initial cost and the

final cost of the contract (9:7). The problem of cost

growth is particularly crucial today in the face of infla-

tion and continual Congressional scrutiny of the procurement

process (3:166).

One significant contributor to cost growth is con-

tract modifications (3:23). This is evidenced by DOD

figures relative to contract modifications for the five-

year period 1966—1970. During this time, over 60,000 modi-

fications were accomplished at a cost in excess of $9.4

billion (6:364).

Looking at modification costs as a percentage of

the original cost estimate also points out the impact of

change on cost growth. A Logistics Management Institute

report dated January , 1964, identifies $7.6 billion in cost

growth on 139 weapon system contracts originally valued at

$15.3 billion. This represents an increase of almost 50

percent. A 1971 General Accounting Office (GAO ) report

also relates similar findings (6:364—365).

Since contract modifications are alterations in

the original contract, action taken to make the alteration

would imply an additional associated cost in administrative

burden as well as a potential increase in the price of 
the2
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contract. A formal change order may involve more than one

contract change; therefore, the negotiation and control

problems involved may be even more burdensome than it

appears (6:364).

In 1969, for example, the Defense Department buy—
ing agency with the fewest Change Orders (the Army
Material Command ) approved more than 19,000 engineer-
ing changes. This represents an approval rate of more
than eight per hour [6:364].

Fox indicates that contract changes do not account

for all of management’s problems, but the large numbers of

contract changes tend to reduce any Government capability

to control contract program costs, schedules , and perform-

ance. He further states that Government contract manage-

ment offices do not have the necessary number of qual i f ied

personnel to review and evaluate even the major changes

properly (6:381).

The reasons for modifying contracts are many , and

range from quantity and schedule changes to engineering and

technical changes (8:6).

The need for change control should be obvious.
Most changes increase costs and/or delay delivery of
the product. Uncontrolled changes often lead to dif-
ferent product configurations that seriously compli-
cate the operation and support of the equipment in the
field . Poorly timed changes may disrupt contractor
operations unnecessarily, create scrap or rework, and
generally increase cost to the Government. Delayed
changes, on the other hand , may jeopardize corrective
actions designed to avoid fatal or serious injury to
operating personnel [l:XI—30].

The problem facing DOD procurement agencies is to

effectively manage contract modifications while concurrently

3

- .4



curbing costs and making the modification process as effi-

cient as possible . The contract modification instruments

currently being used by DOD contract placement and manage-

ment agencies to implement contract changes need to be

analyzed . The analysis can be used to determine which

contract modification instruments are preferred by the dif-

ferent agencies; and to identify the most flexible, manage-

able, cost effective, and timely instruments for modifying

contracts.

Background

This section develops operating definitions that

apply to the technical procurement terms used. A justifi-

cation for the research is also included. The last part of

the section discusses the limitations of the research effort.

Operating Definitions

Government contracting is considered to be a highly

technical business (3:1). Some definitions were developed

to aid in understanding the immediate terms under discus-

sion.

Contract modification instrument. A contract modi-

fication as defined by the Armed Services Procurement Regu—

lation (ASPR) ,

means any written alteration in the specifi-
cation, delivery point, rate of delivery , contract
period, price , quantity , or other contract provisions
of an existing contract, whether accomplished by

4 
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unilateral action in accordance with a contract pro-
vision , or by mutual action of the parties to the con-
tract. It includes (I) bilateral actions such as sup-
plemental agreements , and (ii) unilateral actions such
as change orders, orders for provisioned items,
administrative changes, notices of termination and
notices of the exercise of a contract option [17:1:151.1

A contract modification instrument is defined here

as a procedure used to accomplish contract modifications.

A contract modification instrument is different than a

Standard Form 30, Amendment of Solicitation/Modification of

Contract (17:26:2), which is a specific form that is used

to formalize all contract modification instruments; con-

versely, a contract modification instrument is a procedure

for modifying a contract. For purposes of this research,

contract modification instruments were categorized into the

following six general types:

1. unilateral change order issued under authority

of the Changes clause;

2. bilateral supplemental agreement issued under

authority of the Changes clause;

3. unilateral change order issued under authority

of a contract provision other than the Changes clause;

4. bilateral supplemental agreement issued under

authority of a contract provision other than the Changes

clause;

1Pages in the Armed Services Procurement Regulation
are numbered within each section. As constructed , this
cite indicates the 17th reference, section 1, and pa~ge 15.

5 
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5. bilateral supplemental agreement for perform-

ance outside the scope of the contract; and

6. constructive change order based on some informal

action on the part of the Government that implies a con-

tract is to be modified.

A unilateral contract modification is a one-sided

action by the Government, while a bilateral contract modi-

fication “ . . . is agreed to and executed by both the

Government and the contractor [2:135]. ”

Unilateral change order issued under authority of

the Changes clause. Change orders are generally thought

of as being authorized only by the Changes clause. In fact,

one definition in ASPR states exactly that.

Change Order mea ns a wr i t ten order signed by the
contracting officer , directing the contractor to make
changes which the Changes clause of the contract
authorized the contracting o f f i c e r  to order without
the consent of the contractor [17:1:15] .

Fox indicates that the change order is a unilateral action

that implies the contracting officer ’s intent to enter a

supplemental agreement (6:361). In Section XXVI of ASPR ,

change orders are further defined as being “ . . . pursuant
to other clauses of the contract invoking the Changes

clause procedures [ 17 : 2 6 : 3 ] . ” This research considers a

change order as a contract modification issued under the

authority of the Changes clause, or issued under the

author i ty  of any other clause in the contract using the
Changes clause procedures.

__ _ _ _ _ _  J



There are twelve different Changes clauses con-

tained in ASPR. The Changes clause used in fixed-price

type supply contracts allows the Government to make uni-

lateral changes in;

(i) drawings, designs , or specifications ,
where the supplies to be furnished are to be spe-
cifically manufactured for the Government in accord-
ance therewith; (ii) method of shipment or packing ;
and (iii) place of delivery [17:7:31.

The Changes clauses used in cost-reimbursement type supply

contracts (17:7:165), fixed—price research and development

contracts (17:7:240), and cost—reimbursement type research

and development contracts (17:7:265) all contain essen-

tially the same authority as the fixed-price type supply

contract Changes clause. The Changes clause used in time

and materials and labor hours contracts includes the addi-

tional authority to change “ . . . the amount of Government

furnished property [17:7:375]. ”

The Changes clause required for use in fixed-price

type construction contracts provides for;

any changes in the work within the general
scope of the contract, including but not limited to
changes; (i) in the specifications (including drawings
and designs); (ii) in the method or manner of perform-
ance of the work; (iii) in the Government-furnished
facilities, equipment , materials , services, or site ;
or (iv) directing acceleration in the performance of
the work [17:7:272].

The other Changes clauses related to the fixed—price type

construction contract clause are the cost-reimbursement

type construction contracts clause (17:7:319), the fixed-

price type architect—eng ineer contracts clause (17:7:332),

7
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and the facilities contracts (17:7:343) and the facilities

acquisition contracts (17:7:360) clauses. They all basic-

ally provide for changes within the general scope of the

contract.

The Changes clause used in stevedoring contracts

allows the Government to “ . . . make changes within the

general scope of this contract [17:7:399] .” In addition

to this statement, the Changes clause used in fixed price

type services contracts includes “ . . . in the definition
of services to be performed , and the terms (i.e., hours of

the day, days of the week, etc.) and place of performance

thereof [17:7:443].” The Changes clause for cost reimburse-

ment type service contracts is worded the same , except

“definition of tasks” is included (17:7:458).

Although Changes clauses may be worded somewhat

differently , they all basically contain the same common

elements.

The essential (and common) elements of a Changes
clause include the requirements that (1) a change must
be within the scope of the contract , (2) the order to
change must be in writing , and (3) the ordered change
must be at the order of an authorized Government
officer [2:136].

The Government contracting officer has the authority to

issue a unilateral change order to a contract based on the

advance agreement between the Government and the contractor

to include the Changes clause in the original contract

(2:136). If the unilateral change order is issued without

8 



a prior pricing agreement between the Government and the

contractor , the contractor may be entitled to an equitable

adjustment in the terms of the contract (17:7:3). In addi-

tion, an equitable adjustment negotiated after a unilateral

change order will necessitate a bilateral supplemental

agreement definitizing the final negotiated agreemtm t

(19:1).

Bilateral supplemental agreement issued under

authority of the Changes clause. A supplemental agreement

is a bilateral agreement. A supplemental agreement does

not require specific consummation authority within the

bounds of the contract. As defined in ASPR , “supplemental

agreement means any contract modification which is

accomplished by the mutual action of the parties [17:1:18]. ”

The principal use of the supplemental agreement is
to bring about an equitable adjustment between the
Government and the contractor , as in the case of modi-
fying contract price or delivery terms as a result of
the effects of a change order [l::’::-E .~.

A bilateral supplemental agreement can also be issued under

the authority of the Changes clause, in effect, providing

the preferred forward pricing of t~e modification (17:26:7).

“ I f  an equitable adjustment in the contract price or

delivery term s or both can be agreed upon in advance, only

a sut~plementa1 agreement need be issued . . . [17:26:4]. ”

A contract modification to a construction contract issued

under a Changes clause requires a definite statement abou

t9



any contract price change, and “the contractor should be

requested to indicate his acceptance . . . [17:16:29]. ”

Contract provisions other than the Changes clause.

Contract modifications issued under authority of contract

provisions other than the Changes clause can be either

unilateral change orders or bilateral supplemental agree-

ments , using modification procedures similar to Changes

clause authorized modifications. The third and fourth

general types of contract modification instruments are the

unilateral change order issued under authority of a con-

tract provision other than the Changes clause (17:26:3),

and the bilateral supplemental agreement issued under

authority of a contract provision other than the Changes

clause (17:26:2,16:29). The processing of contract modi-

fications issued pursuant to other clauses of the contract

invoking the Changes clause procedures is the same as pro-

cessing modifications under the Changes clause (17:26:3).

There are numerous clauses within a contract that

invoke the Changes clause procedures. A fixed—price type

supply contract contains an Inspection clause that allows

the Government to reject defective parts and purchase

acceptable parts elsewhere, to default the contractor , or

to accept the defective parts and pay a reduced price

(17:7:4). This clause is similar to the Inspection of

Supplies and Correction of Defects clause used in

10
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cost-reimbursement type supply contracts (17:7:174), the

Inspection clause for use in fixed—price type research and

development contracts (17:7:201), and the Inspection and

Acceptance clause for use in construction contracts (17:7:

277)

The Inspection of Services Clause for use in ser-

vice contracts is broader in content. The contractor may

be required to reaccomplish unacceptable work. If imprac-

tical to reaccomplish the work , the Government may require

the contractor to take steps to insure it wi l l  no t happen

again and reduce the contract price to reflect the reduced

services. If the contractor does not improve his perform-

ance, the Government may have the services performed and

change the cost to the contractor; or the contract may be

terminated (17:7:443).

The Government Property clause for use in fixed

price contracts is another clause similar to the Changes

clause. Under its authority , the Government;

may (i) decrease the property provided or
to be provided by the Government under this contract,
or (ii) substitute other Government property for
property to be provided by the Government , or to be
acquired by the contractor for the Government, under
this contract [17:7:59]. .

Other clauses invoking the Changes clause pro-

cedures include the Stop Work Order , Suspension of Work ,

Differing Site Conditions , and the Termination for Default-

Damages for Delay-Time Extension clauses. The Stop Work

11
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Order clause used in negotiated fixed-price contracts allows

the Government to suspend all or part of the contract per-

formance for up to ninety days (17:7:136). Under the

authority of the Suspension of Work clause used in construc-

tion contracts,

the Contracting Officer may order the con-
tractor in writing to suspend , delay, or interrupt
all or any part of the work for such period of time
as he may determine to be appropriate for the con-
venience of the Government [17:7:295] .

The construction contract Differing Site Conditions clause

allows the Government to make an equitable adjustment in

the contract price brought about by an unusual and unsus-

pected condition of the site (17:7:272). Another clause

used in construction contracts is the Termination for

Default-Damages for Delay-Time Extensions clause which

gives the Government the authority to terminate the con-

tractor ’s right to proceed with contract performance when

he does not diligently pursue his work (17:7:273).

Bilateral supplemental agreement for performance

outside the scope of the contract. Authority to modify a

contract does not have to be contained within the contract.

Sometimes a contract must be modified for reasons
not expressly covered by its provisions. In such a
case, the change cannot be effected without the con-
sent of the contractor and must be accomplished by
agreement of both parties [1:XI-4].

Contract modifications providing for work not within the

scope of the contract may significantly increase or

12



decrease the obligation of both parties and may require new

procurement authority (2:135). Care must be taken by con-

tracting officers to insure supplemental agreements for per-

formance outside the scope of the contract do not exceed

the intent of the original agreement. Such actions could

be considered new procurements and require new competitive

contracts (l:XI—5—6).

Constructive change order based on some informal

action on the part of the Government that implies a con-

tract is to be modified. The concept of constructive

change is well established in Government contract law

(l:XI—26).

A constructive change order has been defined as an
oral or written act or omission by the Contracting
Officer or other authorized Government official which
is of such a nature that it is construed or inferred
to have the same effect as a formal written change
order under the Changes clause [2:146].

Reimer indicates that a constructive change order can occur

when a contractor performs requested work outside the scope

of the contract or has received an incorrect contract

interpretation from the contracting officer (12:624).

Other examples of constructive change orders include:

. . . furnishing defective Government specifica-
• tions ; requiring adherence to delivery schedules when

a contractor is entitled to a time extension, denying
a contractor the opportunity to employ a permissible
method or sequence of work; or erroneously requiring
a contractor to perform contrary to his correct inter-
pretation of the contract requirements [17:26:20].

13



In addition, the courts will likely rule that silence on

the part of the Government will constitute a constructive

change order if the contracting officer knowingly allows

contractor action to continue when it should be stopped

(1:XI-27). ASPR specifically states that Government repre-

sentatives should avoid all conduct that would indicate an

unauthorized modification of the contract ( 1 7 : 2 6 : 2 0 ) .

Justification

Contract modifications are a major part of the

administrative burden of managing contracts. Some major

defense programs have had more than 2,000 contract modifica-

tions a year (6:539). For example, as of 31 January 1970,

the F-lll program had accumulated a total of 3849 approved

contract changes (9:32).

Not only are contract modifications a major portion

of the workload of contract administration , but Fox ’s

analysis of a 1970 RAND study indicates that contract modi-

fications increased original contract costs by approximately

40 percent (6:379). A review of current literature indi-

cates some effort has been made towards explaining and

documenting the reasons contracts must be modified (6; 11;

12). However , an analysis of the instruments used to bring

about these modifications appears to be nonexistent. The

heavy administrative burden , the problem of cost growth,

and the extensive amount of time spent on contract

• 14
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modifications implies a necessity for using the most effi-

cient contract modification instrument available. Contract

modification instruments should be analyzed in terms of

flexibility, manageability, cost effectiveness, and time-

liness; and an attempt should be made to identify the most

efficient contract modification instrument. The most eff i-

cient instrument could then aid in reducing the administra-

tive burden , in controlling cost growth , and in providing the

best weapon system , construction project, research and

development effort , service, or supply item available for

each DOD dollar spent.

Limitations

This research effort was limited to those contract

modifications that are not normally anticipated when the

contract is consummated . Examples of those contract

modifications not considered are: exercise of contract

options (17:7:68), variations in quantity (17:7:3), “order

for supplies or services not otherwise changing the terms

of contract or agreements (e.g., delivery orders under

indefinite delivery type contracts) [17:26:1], ” and adminis-

trative changes (17:26:2). Contract modifications brought

about by termination actions, either for convenience or

default (l:XIX-l through XIX-5l) were also not examined.

This research effort was concerned with contract

modifications that are considered to be within the scope

15



of the contract (6:363), modifications for performance out-

side the scope of the contract (1:XI-4), and the informal

actions of the Government (constructive change orders)

that are construed as contract modifications by the con-

tractor (9:94).

Anticipated modifications are usually planned and

provided for at the inception of the contract. The con-

tract modifications that are unforeseen are the ones that

can lead to cost growth, increased workloads, and ineff i-

cient performance (11:516—526).

Objective of the Study

The primary objective of this study was to analyze

instruments currently employed by DOD contract placement

and management agencies to implement contract modifications .

The purposes of the analysis were to determine which instru-

ments are preferred by the different agencies; and to

identify the most flexible, manageable, cost effective, and

timely instruments for modifying contracts.

Research Questions

1. What available contract modification instru-

ments are preferred by the different DOD contract placement

and management agencies?

2. What is the overall efficiency of these instru-

ments in terms of flexibility , manageability , cost e f fec-

tiveness and timeliness?

16
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CHAPTER II

METHODOLOGY

Questionnaire

While the obvious starting point for exploring

problems in a particular field of knowledge is a survey of

the applicable body of literature, only a small portion of

the existing knowledge is put into writing. Much can be

gained by obtaining current information from people knowl-

edgeable in the field of study . One method of accomplish-

ing this is to conduct a survey and solicit ideas and facts

from the experts in the field (5:84—85). The greatest

strength of a survey is its flexibility (5:199). “It is

the only practical way to learn many types of information

(5:199].” A survey may be conducted on a personal one—to—

one basis as in an interview , or it may be conducted on

an impersonal basis by the use of a questionnaire (5:199).

A questionnaire is often thought to mean all types

of survey instruments (5:199), but it is defined in the

strict technical sense as, “a written or printed form com-

prising a series of questions submitted to a number of

persons to obtain data for a survey or report [7:1104]. ”

A questionnaire was chosen to conduct the proposed research

because (1) questionnaires should be used when the data

needed are held by individuals , (2) the data are attitudes

17
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or knowledge of these individuals, (3) the data are not

complex enough to require a personal interview, (4) the

da ta do not lend themselves to ongoing observations , and

(5) the data can be adequately obtained by use of the ques-

tionnaire (14:10). A questionnaire, like any measurement

device, has advantages and disadvantages .

Advantages of a Questionnaire

The impersonal nature of a questionnaire-- its
standardized wording , its standardized instructions
for recording responses--ensures some uniformity from
one measurement situation to another [13:239].

Some other advantages of questionnaires are that -

they are less expensive than other forms of gathering data

(13:239; 5:282), they can be administered to a large num-

ber of individuals at the same time, they can cover a wider

area and obtain more information (13:239), they allow the

respondent to take more time to consider his answers, and

they are more impersonal (5:283). The advantage of anonymity

may be the most important advantage because “ . . . respon-

dents may have greater confidence in their anonymity, and

thus feel free to express views they fear might be dis-

approved of or might get them into trouble [13:2401. ”

Disadvantages of a Questionnaire

A questionnaire is not without disadvantages. It

cannot probe as deeply into the subject matter as an

extended series of observations , or even as deeply as a

18
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personal interview (5:203). The major disadvantage of a

questionnaire is participant nonresponse (13:241-242;

5:203). However, nonresponse is normally associated with

mailed questionnaires.

To help overcome the disadvantage of nonresponse,

the questionnaires were administered to individuals attend-

ing the Air Force Institute of Technology ’s RFIT) School

of Systems and Logistics continuing education procurement

courses. The questionnaires were personally given to, and

collected from , the respondents by the researchers. The

researchers estimated that this procedure would provide a

response rate of over 80 percent as compared to the usual

poor response rate of 10 to 50 percent for mailed question-

naires (13:241).

The other factors that can adversely influence the

return of a questionnaire were also considered . These

factors include sponsorship, attractiveness of the format,

length, ease of completion , and the nature of the people to

whom it was given (13:241—242).

The survey used in this research was sponsored by

AFIT’s School of Systems and Logistics with approva l by

Headquarters USAF. Changes were made in the questionnaire

after it was tested that improved the format, greatly

decreased its length, and aided in its ease of completion.

The professionalism and experience of the DOD procurement

19



personnel who completed the questionnaires contributed sig-

nificantly to the response rate of the survey .

Structure of the Questionnaire

Questionnaires contain questions pertaining to

information collected for the research effort to seek

facts, attitudes, or preferences. These types of questions

are known as “sought data” (5:208) or “content items”

(14:244). The other main type of question in a question-

naire is known as a “respondent characteristic ” (5:208)

or “classification item ” (14:48). Classification items

allow classification of respondents and analysis of informa-

tion.

A major consideration in designing content item

cuestions is to insure that the respondent knows what ques-

tion is being asked. A vocabulary that is common to the

researchers and respondents is an important consideration

(5:214). Even though a group may have knowledge of the

material being covered , there may still be special uses of

the terminology . “This will require either defining the

term as you intend to use it, or avoiding the ambiguous

terminology [14:54]. ” A concentrated effort was made to

explain any potentially ambiguous term . Question clarity

received major emphasis (5:214).

20



Types of Questions

“In the standard interview or questionnaire , ques-

tions are presented with exactly the same wording, and in

the same order, to all respondents [13:255]. ” The response

structure of standardized questions can either be open ,

with free choice of expression, or closed , with specified

choices (5:219). Closed response questions were chosen

because they are standardizable , are easy to give, are

inexpensive to analyze , and because the nature of the

responses may help clarify the meaning of the question and

permit the respondent to answer q~iickly (14:257-262).

Closed response questions are better when there is
a clear frame of reference , the respondents ’ level of
information is predictable , and the researcher believes
the respondent understands the topic [5:219].

However , closed response questions are not without their

disadvantages. They may force a statement when the respon-

dent does not really know , they do not allow for any quali-

fication of the answer , and there may be a disparity in the

frame of reference for all respondents (13:257—262). The

researchers felt the disadvantages of closed response ques-

tions could be overcome by the specialized nature of the

respondent ’ s knowledge.

Multiple choice questions are the simplest and most

common question format (14:60—61). Paired comparison ques-

tions are a specialized form of multiple choice questions.

“Wit ii this technique the respondent can express his attitudes

21



in an unambiguous manner by making a choice between two

objects [5:241]. ” Paired comparison questions make a

ranking process easy, but can be quite lengthy when several

items have to be ranked (14:88).

With paired comparing there is a risk that the
respondents will tire to the point that they will qive
ill-considered answers or even refuse to continue .
Opinions differ as to what the upper limit is, but
five or six stimuli are not unreasonable when the
respondent has other questions to answer . If the
interview consists only of comparisons, as many as 15
stimuli may be compared [5:241].

The pretest questionnaire (see Appendix B), with only six

stimuli , was developed using paired comparison questions.

The literature indicated that paired comparison questions

would give a more differentiated ranking of the contract

modification instruments. Response rate for the survey

test was acceptable. However, detailed interviews with

test respondents indicated that a simple rank order response

construction would render the desired differentiated rank-

ing and increase the response rate.

Like the comparative scaling approach of paired

comparison , the rank order method of scaling avoids the

ambiguity of having a respondent select the one “best”

response (5:241). The rank order method “ . . . is faster

than paired comparison and is usually easier and more moti-

vating to the respondent [5:2441. ” The number of stimuli

that can be easily handled by the rank order method ranges

from five to ten (5:244). The rank order questions in the
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questionnaire were designed for the respondent to assign

the number one to the most preferred stimuli and so on to

~~e number six to the least preferred stimuli (see Appendix

A).

Testing of Questionnaire

Testing of the questionnaire before it is adminis-

tered to the selected sample is a major aspect of the survey

process (5; 13; 14; 16). A test insures that

the questions gather information that meet
the objectives of the survey ; all important phases
of the survey have been adequately covered ; the ques-
tionnaire stimulates respondent cooperation; the
questions are in satisfactory order ; and the questions
are completely understood by the respondents [16:2-3].

The test should be administered under similar conditions

as the actual survey will be administered and the sample

size should be between 15 to 30 people (14:39). If a major

revision is made after a test, then another test should be

conducted before the questionnaire is administered (15:

551). The test research questionnaire was administered to

33 procurement personnel attending AFIT’s Contract Law

Course on 30 November 1976. Twenty-one respondents satis-

factorily completed the questionnaire for a 64 percent

response rate. Based on the test survey results , and

interviews with the respondents , the questionnaire was

changed from a paired comparison method ranking scale to

~ rank order method ranking scale. The questionnaire was

_ _ _ _ _ _ _ _ _ _  
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significantly shortened without making major changes in

the ranking method or changing the question content.

Population and Sample

Description of Population

The purpose of this research was to analyze con-

tract modification instruments used within the DOD. The

population under study consisted of all DOD procurement

personnel and was estimated to be approximately 50,000

(3:39). The scope of the study was limited to military

officers, noncommissioned officers , and equivalent grade

civilians assigned to DOD contract placement and management

agencies. These personnel included procuring and adminis-

trative contracting officers , contract administrators , cost/

price analysts, contract negotiators , buyers, procurement

staff/management personnel , and other procurement related

DOD personnel.

Sample Description

The population sample for the research consisted

of approximately 300 experienced DOD contract placement,

contract management, and related procurement personnel

attending procurement management courses at the Continuing

Education Division, School of Systems and Logistics, Air

Force Institute of Technology , Wright-Patterson AFB, Ohio.

Personnel attending the A.FIT continuing education courses

are selected from all DOD procurement agencies. The
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assumption was made that they were representative of their

agencies, and that their views and opinions may be general-

ized to their respective agencies (the population under

study).

This source of respondents was selected for several

reasons; including location convenience , ease and speed of

da ta collection, and the probabili ty of high questionnaire

response rate. It was also unnecessary to develop mailing

lists or mail questionnaires.

Type of Sampling

Nonprobability judgmental sampling was employed in

this research (5:164). According to Sheard and Gnauck the

prime objective in sampling is to select a group of people

who will provide responses which can be considered to be

representative of the population (14:157). The major

determinants of representativeness of the sample are the

researcher ’s knowledge of the parameters and his judgment

in identifying people with those characteristics as respon-

dents for the study (14:180).

The sample size and composition of the respondents

determines the degree to which the research findings may

be generalized to the population (5:164). It was antici-

pated at a minimum , that the results of the data analysis

may be generalized to the DOD procurement agencies repre-

sented by the respondents , depending upon the number

25
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representing each agency. The researchers ’ optimistic

objective was to be able to generalize from the sample to

the entire population.

The research questionnaire contained enough demo-

graphic information to allow stratification of the data by

DOD component and agency, experience, and job as necessary

f or analysis.

Data Collection Plan

The research questionnaire was administered during

February and March , 1977. Figure 1 is a schedule listing

the procurement course, the date the questionnaire was

administered , the number of personnel attending the course

and the course qualification prerequisites (18:4—31 to

4—34). The course qualification prerequisites are included

in Figure 1 to provide data source validity .

Each respondent in the sample was given a package

containing the questionnaire and a letter of instruction.

Respondents were asked to complete the questionnaire and

return it to their course instructor at the following class

session. In order to further assure data validity , respon-

dents were asked not to discuss with , nor seek assistance

f rom, their classmates . The assumption was made that the

respondents answered the questionnaire honestly and without

assistance. The questionnaires were administered near the

beginning of the course to obtain the most up-to—date
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information and to avoid any influence the course may have

on the responses obtained .

Data Analysis

Data analysis was performed on the questions con-

• tam ed in the questionnaire on both the content and the

classification items. Questionnaire content items provided

information pertaining to facts, attitudes, and preferences.

Classification items were primarily used to classify

respondents for the purpose of analyzing the information

provided.

Content_Items

1. Flexibilitjj--the degree to which a contract

modification instrument is useful in responding to new

situations .

2. Manageability--the degree to which a contract

modification instrument is easily implemented and con-

trolled.

3. Cost Effectiveness--the degree to which a con-

tract modification instrument is least costly to administer

and has the least potential for contract cost growth.

4. Timeliness--that contract modification instru-

ment requiring the least time to initiate and complete.

Classification Items

1. Respondent ’s Duty Organization.

2. Respondent ’ s Grade Level.
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3. Respondent ’s Total Federal Service.

4. Respondent ’s Total Procurement Experience.

5. Respondent ’s Current Job Description.

6. Price Range of Contract Modifications.

7. Type of Contract Modifications Accomplished.

8. Amount of Time Spent on Contract Modifications.

Questionnaire Content

The research questionnaire contained three parts.

Part one contained demographic information designed to per-

mit selective stratification of the data by respondent ’s

background , grade, and organization . Part two of the

research questionnaire was designed to answer the first

research question. Part three of the research question-

naire was designed to answer the second research question.

Research Question One

Question number 10 of the questionnaire (see

Appendix A) was designed to answer research question one.

A frequency distribution was tabulated indicating contract

modification instrument preference by DOD contract place-

ment and management agency. The modification instrument

with the highest selection rate for each agency was con-

sidered the most preferred by that agency . In addition ,

joint frequency distributions were accomplished on ques-

tions 6 and 7 with questions 9, 10, and 11 in an attempt
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to stipulate the conditions for using a particular con-

tract modification instrument.

To validate the survey findings, 75 actual contract

modifications were examined at the 2750th Air Base Wing ,

Procurement Division, Wright—Patterson AFB , Ohio, the

Defense Electronic Supply Center (DESC), Dayton , Ohio, and

the Defense Contract Administration Management Area

( DCASM A ) ,  Dayton, Ohio. The researchers reviewed the con-

tract modifications and supporting documents to determine

the type of contract modification instruments being

employed . The contract modification instruments actually

used by the agencies visited were compared to the question-

naire responses to question 10 from the same agency classi-

fication.

Research Question Two

Respondents were asked to rank order the six con—

tract modification instruments for each of fcur variables.

The rank order technique permitted the respondents to

express their opinions in an unambiguous manner (5:24).

The method of rank ordering produced an ordina l level rank

ordering of the six contract modification instruments in

terms of the most flexible, manageable, cost effective , and

timely instrument for modifying contracts (5:244). The

question stem for each variable instructed the respondent

to place the number one beside the contract modification
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instrument he felt to be most representative of the van —

able identified. The respondent was instructed to place

the number two beside the instrument he considered the next

most representative and so on to number six, for the instru-

ment he considered the least representative of the vari-

able.

Sample results for each instrument were then

totaled . Because the number one was assigned to the instru-

ment most representative of the variable , the contract

modification instrument with the lowest overall total was

ranked as number one. The instrument with the greatest

overall total was ranked as number six. The tabulated

rankings of the six contract modification instruments were

then combined and analyzed for statistical significance

using the Friedman Two—Way Analysis of Variance by Ranks

Test and the Kendall Coefficient of Concordance Test.

Test Design I

The Friedman Two—Way Analysis of Variance by Ranks

Test, tests the hypothesis that various conditions, or in

this research project the various contract modification

instruments ranking , came from the same population (15:166).

If the variables are independent of the contract modifica-

tion instruments, the rank totals in each column will be

approximately equal , but if the variables are dependent on

32

_ _ __ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -



the instruments, the rank totals will vary among the columns

(15:16). The specific hypothesis test conducted was:

H0: The contract modification instruments are inde-

pendent of the variables;

H1. The contract modification instruments are

dependent on the variables.

The Friedman Test can be conducted us ing the same

ranked ordinal data obtained from the survey , with the

variables of flexibility, manageability, cost effectiveness ,

and timeliness considered the row effects; and the various

contract modification instruments considered the column

effects. The same ranking order will be maintained of from

highest to lowest, with the highest ranked instrument

receiving a one and the lowest ranked instrument receiving

a six. In performing the Friedman Test, “it is immaterial

whether the ranking is from lowest to highest score or from

highest to lowest score [15:16711 .”

The Friedman Two—Way Analysis of Variance by Ranks

T’~st, Xr
2, is computed from a two—way table having N rows

and k columns. Each row will indicate an independent rank-

ir ( of from one to k. “The Friedman test determines whether

th~ rank totals (R i
) differ significantly [15:1651 .” Xr2

is computed from the following formula :

Xr2 Nk(k+l) (~~~ R3
2) - 3N(k+l)
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where Xr2 = Friedman Two-Way Analysis of Variance by
Ranks;

N = number of rows (variables);

k = number of columns (instruments); and

R~ = sum of each individual column (15:168).

Test of Statistical Significance of Xr 2. When the

values of N and k are equal to or greater than N=4 and k=3 ,

the sampling distribution of Xr2 approximates a chi-square

distribution with degrees of freedom (d.f.) = k-l (15:168).

Xr2 can be compared to the appropriate value at the desig-

nated alpha level obtained from Table K of Clarke and

Schkade (4:845). If the computed Xr2 is equal to or greater

than the particular level of significance, then H0 may be

rejected (15:168). The rejection of the null hypothesis

helps establish the statistical dependency between the

contract modification instrument and the variables by which

it is being ranked. In addition to the Friedman Test , the

data were analyzed by the Kendall Coefficient of Concordance

Test.

Test Design II

The Kendall Coefficient of Concordance Test was also

performed to determine the degree of association among the

variables (15:229). Significant statistical association

would support the research question objective of identifying
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the particular contract modification instrument that is

most efficient based on flexibility , manageability , cost

effectiveness and timeliness. Specifically, the hypothesis

test conducted was:

H0: There is independence among the variables;

H1: There is no independence among the variables.

To compute the Kendall Coefficient of Concordance:

W, the sum of ranks , R~ 1 in each column of a k by N table

must first be found . The means value of R~ is then found

by dividing the sum of all R~ ’s by N. The individua l R
i

’s

can then be expressed as deviations from the mean value.

The sum of squares of the deviations , s, of the R
i

’s can

then be computed. W can then be computed from these vari-

ables:

S

31/ 12k 2 
(~~ 

-N)

Definition of Variables :

W Kendall Coefficient of Concordance;

R. = the sum of each individual column ;
J
k = number of rows (variables);

N = objects that are being ranked (instrunents);

s = sum of squares of the deviations from the

nean ~~ where,
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l/l2k2 (N3-N) = the maximum possible sum of the

squared deviations , value of s, if

there is perfect agreement among

the variables (15:231).

Test of Statistical Significance of W. “We may test

the significance of any observed value of W by determining

the probability associated with the occurrence under H0 of

a value as large as the s with which it is associated [15:

235].” The distribution of s under H0 has been provided in

Table R, page 286, of Seigel’s book for values of s for

W ’s significant at the .05 and .01 levels.  Table R can

be used for k values of from 3 to 20, and N values of from

3 to 7 (15:236). “If an observed s is equal to or greater

than that shown in Table R for a particular level of sig-

nificance, then H0 may be rejected at that level of signifi-

cance [15:236]. ”

Interpretation of W. Kendall indicates t ha t  the

best estimate of the ranking of the objects  is aiven by the

order of the various sums of the ranks when W is signifi-

cant (15:238). Given the order of the sum ~~f ranks when

W is significant, the instrument with the lowest overall

sum can be accepted as the most efficient.
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Suxr~nary of Assumptions  and Limita t ions

Assumptions

1. The respondents from each contract placement

and management agency represented a homogeneous group with

respect to their viewpoint about contract modification

instruments.

2. A questionnaire was an appropriate method of

generating the data necessary to address the research ques-

tions.

3. A high (over 80 percent) questionnaire response

rate was expected .

4. Respondents answered the questionnaire honestly

and conscientiously.

5. Respondents had the knowledge and ability neces-

sary to answer questions with a valid opinion.

Limitations

1. The composition of respondent a~ encies may u nit

the degree to which the research conclusions may be general-

ized .

2. The time allotted for distributing and gather-

ing data was lir~ited to February and March, 1977.

3. Sample composition may limit strength of popu-

l a t ion  gen e r a liz a t io n .
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CHAPTER III

DATA PRESENTATION

Introduction

Chapter III contains an analysis of the results of

the survey. It includes a review of the questionnaire

response rate, the constructed data files, and the computer

programs used for  analysis .  In addi t ion,  it  includes

detailed analyses of the following items .

1. the one-way frequency distributions on ques-

tionnaire questions 1 through 11;

2. the joint frequency distributions on question-

naire questions 6 and 7 with questions 9, 10, and 11 used

to answer Research Question One;

3. the Friedman Two-Way Analysis of Variance by

Rank and the Kendall Coefficient of Concordance statistical

tests used to answer Research Question Two; and

4. the one-way frequency distributions and joint

frequency distributions on the actual observed contract

modification data used to support the survey data pertain-

ing to Research Question One .

Questionnaire Response Rate

A total of 299 questionnaires were ~tributed

during February and March, 1977 (see Fi~ ure L )  Of the 299
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distributed questionnaires , 253 were returned for an overall

response rate of 84.62 percent. The actual response rate

exceeded the estimated response rate by 4.62 percent. As

in the case of all surveys, not all of the returned ques-

tionnaires were usable.

Question number 4 of the questionnaire contained a

response for “no procurement related experience. ” A care-

ful screening of the 253 returned questionnaires indicated

that 59 were from individuals without procurement experi-

ence. The other 194 questionnaires were considered usable

for the purpose of analysis. These 194 questionnaires pro-

vided a usable response rate from returned questionnaires

of 76.68 percent , and a usable response rate from the total

number distributed of 64.38 percent. Data files for

analysis were constructed from the identified usable ques-

tionnaires.

Data Files

Data files were manually compiled and entered on
a

the Computational Resources for Engineering and Simulation

Training and Education (CREATE) computer system (see

Appendix D). Six files were constructed from the survey

data, and one from the actual observed contract modifica-

tion data.

Survey Data Files. The construction of the survey

data files was based on the responses selected on the
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usable questionnaires. The questionnaires were consecu-

tively numbered beginning with number 101 through number

294. The questionnaire numbers were then used as the line

numbers for the data files. Maintaining the same numbering

system provided easy cross-reference from the data files

to the actual questionnaires for the purpose of quality

control.

After the line number entry, the responses to

questions 1 through 11 were entered as a block of alpha-

numeric data. The responses to questions 12 through 15 all

contained six numeric entries. The six numeric responses

for  eac h of questions 12 through 15 were entered as a

separate block. This made four blocks of numbers each con-

taining six numeric entries. A single numeric “ 3ummy ”

value of one was entered as the last variable on each indi-

vidual file. The “dummy ” value was used to count the num-

ber of files.

In addition to the main data file containing all of

the usable questionnaires , separate data files s;ere com-

piled for Air Force, Army , Navy , Defense Logistics Agency

(DLA), and other Federal Agency respondents. The breakout

for the separate agencies was accomplished using the

responses given for question one. For example, if the

response to question one was “a,” “b , ” or “c, ’ then the

questionnaire was entered into the Air Force data file.

It was felt that further breakout as to agency would not be
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meaningful due to the number of respondents. The primary

purpose for establishing separate data files was to provide

information to answer Research Question Two. The line

number/questionnaire number integrity was again maintained

for the purpose of quality control.

As in the main data file, the “dummy ” value vari-

able was used to count the entries in each separate file.

There were 78 respondents from the Air Force, 54 from the

Army, 35 from the Navy , 21 from the DLA , and 6 from other

federal agencies.

Actual Data File. A data file was created from the

actual observed contract modifications. Unlike the survey

data files , the 75 actual observations contained only four

variable entries. The four variables were agency observed ,

contract modification instrument used , price range of the

contract modification, and type of contract modification .

The data file entries were all coded as numeric entries,

and corresponded to the responses entered in the survey

data file.

Computer Programs

Four computer programs were used to analyze the

data collected (see Appendix C). Three of the programs

were written using the Statistical Package for the Social

Sciences (SPSS) language. The fourth program was a simple

Formula Translation (FORTRAN) program. The SPSS programs
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were used to obtain one—way frequency distributions and

joint frequency distributions on the survey and actual

data. The FORTRAN program provided a sum of the rankings

for each contract modification instrument of questions 12

through 15. The rankings were used to perform the sta-

tistical tests. All programs were entered and run on the

CREATE system from a remote terminal.

Program 1. Program 1 computed and presented one—

way frequency distribution tables using SPSS subprogram

FREQUENCIES (10:194). The variables were presented on the

output tables along with the absolute frequency of their

occurrence and the relative frequency , in percentages , of

their occurrence. In addition to the tables , a histogram

showing a graphic display of each variable was presented.

A single frequency distribution was requested for

each question, 1 through ii. Then by using the RECODE and
V 

*SE~~CT IF commands , frequency distr ibutions were run on

q u est ions 2 through 11 for each agency.

Program 2. Program 2 computed and presented joint

frequency distribution tables using SPSS subprogram CROSS—

V 
TABS (10:218). CROSSTABS can be used to compute two-way

~c n-way joint frequency tables. Program 2 produced a

three-way cross-tabulation on questions 6 and 7 with ques-

tions 9, 10, and 11. Program 2 was constructed essentially

the same as Program 1, with the task command CROSSTABS
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replacing the command FREQUENCIES. Also, the RECODE and

*SE~~ CT IF commands provided selected products by agency .

The cross-tabulation tables produced were matrix

tables with the variables of question 6 presented on the

vertical axis and the variables of question 7 presented on

the horizontal axis. A table was produced for each vari-

able selected of the controlling question (9, 10, or 11),

showing the number and associated percentages of the

response selected.

Program 3. Program 3 was constructed to analyze the

actual observed contract modification data . The smaller

number of variables and observations allowed the task com-

mands FREQUENCIES and CROSSTABS to be combined in one pro-

gram. The one-way frequency distributions and joint fre-

quency distributions outputs were produced in the same for-

mat as Programs 1 and 2, and corresponded to the same vari-

ables.

Program 4. Program 4 was written in FORTRAN . It

used a DO LOOP to sum the values of the ranked variables of

questions 12 through 15. Each data file was computed indi-

vidually by use of a temporary call command . Program 4 also

provided the total number of cases in each file by summing

the “ dummy ” variable.
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One-Way Frequency_Distributions

One—way frequency distributions are presented for

each question in Tables 1 through 11. Absolute frequencies

for each agency , and absolute frequencies for the overall

responses along with relative frequencies are shown.

Question one (see Table 1) of the survey question-

naire was designed to permit breakdown of the respondent ’s

duty organization into subcomponents such as major command .

However, due to the limited number of respondents in some

of the subcornponents, the responses were combined into five

categories.

TABLE 1

DUTY ORGANIZATION

Absolute Relative
Agency Frequency Frequency (%) 

V

Department of the Air Force 78 40.2
Department of the Army 54 27.8
Department of the Navy 35 18.0
Defense Logistics Agency 21 10.8
Other Federal Agencies 6 3 .1

194 100.0

Table 2 indicates that of the procurement personnel

responding to the questionnaire, 79.9 percent were civilian

employees with the majority in the grades of GS-8 through

GS-12. The majority of military respondents were Air Force

officers in grades 0-1 through 0—3.
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The distribution of Federal service time was fairly

even over all categories (see Table 3). The Army appeared

to be sending a larger number of personnel to school wi th

less than three years of Federal service than the other

agencies.

A comparison of questions 3 and 4 (see Tables 3 and

4) indicated that many of the respondents have cross-

trained into procurement from other career fields. For

instance, only 20.6 percent of the respondents had less

than three years of Federal service but 40.7 percent had

less than three years of procurement experience. Similarly ,

16.5 percent of the respondents had over 20 years of

Federal service but only 5.2 percent had over 20 years of

procurement experience.

Table 5 indicates that a majority , 59.3 percent ,

of the respondents considered themselves either Contract

Negotiators, Buyers, or Contract Administrators. This

represented procurement personnel most likely to be modify-

ing contracts.

Most of the respondents (87.1 percent) indicated

that they most frequently handled contract modifications

in the no cost through $100,000 price range (see Table 6).

It was interesting to note that three respondents indicated

they most frequently accomplished contract nodifications in

the over $1 ,000,000 price range. 

V _ _ i
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Changes in contract specifications and/or drawings

was chosen as the predominant reason for having to modify

contracts (see Table 7). The distribution of responses to

this question provided an indicat ion of where mana gement

attention may be required if the number of contract modifi-

cations is to be reduced.

A major i ty , 65 percen t, of the respondents m di—

ca ted tha t they spend 20 percent or less of their working

time on contract mcdificaticn (see Table 8). However ,

37.1 percent of the Navy personnel indicated that they

spend from 41 to 100 percen t of their  time on contract

modif ications.

A bilateral supplemental agreement issued under

the authority of the Changes clause was the most frequently

used con tract mod ifica tion instrument  (see Table 9) .  This

selection was followed respectively by a bilateral supple-

ment a~ree~ment issued under a contract provision other than

the Changes clause ; a unilateral change order issued under

the Changes clause; a bilateral supplemental agreement

issued for performance outside the scope of the contract;

a unilateral change order issued under a contract provision

other than the Changes clause; do not know ; and a construc-

tive change order . The one-way frequency distributions

indicated a general agreement ns to the order of mod~ fica-

tion instruments used most frequently. Bilateral methods

51 

V V ~~~~~~~~~~~~~~~~~~~ 
V •  

~~~~~~~~~VV VV _ _



C)

~~ >4
4.1 0 ‘.0 (N ‘.0 ‘.0 .-a C
0 0  . . . - -

r~, (C’ (N CO (N C
U, (N ,—4 C

‘-4
C)

o 4-a
U)

U)
-4

U,
Z C) ~~ ‘ f) LI.’ ‘.0 ~~ Io _ --a C ~~ ‘ C’.’ C.’
LI ,. 0 ‘-4 —
C) ..,. C

Ca)
a).’

>4

Z 1-a
C) IN (N I 1 1 1.0
.0ci

U) 0
U)

U
U) _) ~~ ‘ (N I U.’ I
0 3 —

N X

U) U)
~.C Z >4
3 0 ~. 1.C) U, (N ‘-4 — U ,

H 0 (N C’.’
E-a E~

U
I-I
U) >4
H 0 U.’ I C.’ I
0 4-a IN ‘—I — U.’
0

U
U) (N — C’.’ C.’ C” Co

LI.’ -l N

Z C..
0 0 0 ‘~.-i ‘0
C) 0 -

~~ 0 0)
‘a) .0

U) 4.) 0 0) C’,
o (C) CC) 0 C C  --4

0 CC) ~-1 C) C
U) -a Cl) — .~~~~~ E 4-a

C 0 C )  0 0.i C
>4 -,.4 0 o 0 --a ‘4-a

t -‘-4 4-a C C..0
0 -i- U) C l )  4.1 ,-a

E r C ) C ~.’ -..~~~~ ~~ 0 1 )
0 0  ‘a) 1-’ 0 1-i >4

~4_a •~ 4 4  0 0  0 ~~ ) ~~~ C.a
o ~~~~~ (C)~~~ ‘a)~ N --4 ~~~C)

1-~ C’a)  4~
) l~~~-)

Ca) Ci C-. 0 0  . 0 0  0 0 ) 0
C a l m  ~~~C.a 4-I CC) (C) >~~~>4 0.. -4 a) C 0

E- Cl) E-a Z Qt (.~

52

V ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~



Cl)

o a)~~ —
-4
E-~ ‘ . 4 > 4

4.) 0 N C’ m (N ~N C’ ,—f U, ‘.0 ~~ C’
C.) 0 0  . . . . . - . - . .
H ,—4 C) C.’ U, —4 ‘.0 Co —4 IN (N CM C
U) aJ~~~ (‘1 (N ,—4 C
H .-4
0 0)
0 4-i

U)

C)
U,
a)

--4 N C.’ (N (N ‘.0 (N ~~ C’.’ U, ~~
Z 0 N ~~ (N ~-.4 — C.’
0 0 H

C) ~~~C)
ci

0

Z 4-a
U) ()) U, I I I I I I I ‘.0

.0
C)) 4.)

- • 
0

-4

i-C ‘.0 C ~~ I — I I I I I
C., C — (N

CO Z
-4

U)
i-C ~~ >4

C C.’ N LI.’ U.’ ,.-4 ,—4 4 (N C’.’ LI.’
< ~~ (C)

Z
I-C

3 >1
if ~~ ‘ ‘.0 (~

‘ C’~ I I (N — I
L.a (N —4 U,

U)
0
U)

(N Co N Co N — IN I (N , 4  Co
~~ C’.’ ~-4 N
=

U)~~~~ C)
E

-- a
-
U)

0)
ci

C ~~ 1(40 ~~ CV 
C’ C C C C C C C’ C CI 0 —4 (N C” -~~ Cf ‘.0 N Co C.’ —

U) C)
0 I I I I I I I I
4_a
0) —a _ --4 —4 — —a —
0.. C’ ,-1 IN “‘ if 1.0 N Co

53

V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~ 
-—

~~~~~~~~~
-
~~~~~~~~~~~~~~V -—V ~~~~~~~~~~~~~~~~~~~~~~~~~



- 
V •  

VV ~ V - -  - V

TABLE 9

CONTRACT MODIFICA TION INSTRUMENT USED MOST FREQUENTL Y

Unilateral change order issued under authority of
the Changes clause

Absolute Relative
Freguenc~ Frequency (%)

USA? 16 20.5
Army 6 11.1
Navy 3 8.6
DLA 4 19.0
Other Federal - -

All Agencies 29 14.9

Bilateral supplemental agreement issued under
authority of the Changes clause

Absolute Relative
Frequency Frequency (%)

USAF 31 39.7
Army 18 33.3
Navy 17 4 8 . 6
DLA 3 14.3
Other Federal 2 33.3
All Agencies 71 36.6

Unilateral change order issued under authority of a
contract provision other than the Changes clause

Absolute Relative
Freque ncy Frequency (%)

USA? - -

Army 8 14.8
Navy 1 2.9
DLA 3 14.3
Other Federal 0 0.0
All Agencies 12 6.2
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TABLE 9--Continued

Bilateral supplemental agreement issued under authority
of a contract provision other than the Changes clause

Absolute Relative
V Frequency Frequency (%)

USA? 18 23.1
Army 15 27.8
Navy 10 28.6
DLA 11 52.4
Other Federal 4 66.7
All Agencies 58 29.9

Bilateral supplemental agreement for performance outside
the scope of the contract

Absolute Rela t ive
Freciuency Frequency (%)

6 7.7
Army 4 7 . 4
Navy 3 8.6
DLA - -

Other Federal - -

All Agencies 13 6.7

Constructive change order based on some informal
action on the part of the Government that

implies a contract is to be modified

Absolute Relat ive
Frequengy Frequency (%)

USA? 2 2.6
Arm y - -

Navy - -
DL?. - -

Other Federal - -
All  Agencies 2 1.0

Do not know

Absolute Relat ive
Frequency Frequency (%)

USA? 5 6.4
Army 3 5.6
Navy 1 2 . 9
DL?. - -
Other Federal - -

All Agencies 9 4.6
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were used more frequently by all agencies. However , there

was a higher use of unilateral methods by DLA respondents.

A relatively large percentage, 20.1 percent, of the

respondents indicated that they did not know which contract

modification instrum ent, if any, was preferred for use by

their agencies (see Table 10) - The majority of all respon-

dents , except DLA respondents , indicated an agency prefer-

ence for bilateral supplemental agreements issued under the

Changes clause. DLA respondents indicated an agency pre-

ference for bilateral supplemental agreements issued under

contract provisions other than the Changes clause. None of

the respondents indicated that their agencies preferred

the use of a constructive change order .

A majority of the respondents (56.2 percent , indi-

cated a personal preference for bilateral supplement agree-

ments issued either under the Changes clause or under other

contract provisions (see Table 11) - However , a relat ively

large percentage, 24.2 percent, of respondents indicated no

preference.

Joint Frequency Distributions

Joint frequency distributions were generated by use

of Program 2 on all survey data files. However , because of

the low number of respondents from other Federal Ace n c i e s ,

questionnaires completed by these respondents were not

analy zed as a separate f i l e .  A total  of 86 cross—tabulation

L__ V~~~~~~V V .
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V
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TABLE 10

CONTRACT MODIFICATION INSTRUMENT , AGENCY PREFERENCE

Unilateral change order issued under authority of
the Changes clause

Absolute Relative
Frequency Frequency (%)

USA? 8 10.3
Army 4 7.4
Navy 1 2.9
DLA 4 19.0
Other Federal - —

All Agencies 17 8.8

Bilateral supplemental agreement issued under
authority of the Changes clause

Absolute Relative
Frequency Frequency (% )

USA? 38 48.7
Army 17 31.5
Navy 17 48.6 

V

DLA 3 14.3
Other Federal 3 50.0
All Agencies 78 40.2

Unilateral change order issued under authority of a
contract provision other than the Changes clause

Absolute Relative
Freque~çy Frequency (%)

USA? 1 1.3
Army 1 1.9
Navy - -

DLA 3 14.3
Other Federa l - -

All Agencies 5 2.6
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TABLE 10--Continued

Bilateral supplemental agreement issued under authority
of a contract provision other than the Changes clause

Absolute Relative
Frequency Frequency (%)

USA-F 12 15.4
Army 14 25.9
Navy 9 25.7
DLA 11 52.4
Other Federal 2 33.3
All Agencies 48 24.7

Bilateral supplemental agreement for performance outside
the scope of the contract

Absolute Relative
Frequency Frequency (%)

USA-F 3 3.8
Army 1 1.9
Navy 3 8.6
DL?. - - V

Other Federal — -
All Agencies 7 3.6

V 
Do not know

Absolute Relative
Frequency Frequency (%)

USA? 16 20.5
Army 17 31.5
Navy 5 14.3
DLA - -
Other Federal 1 16.7
All Agencies 39 20.1 
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TABLE 11

CONTRACT MODIFICATION INSTRUMENT PREFERRE D BY RESPONDENT

Unilateral change order issued under authority of
the Changes clause

Absolute Rela t ive
Frequency Fre~~ encv (%)

USA? 7 9.0
Army 10 18.5
Navy 2 5.7
DLA 5 23.8
Other Federal 2 33.3
All Agencies 26 13 . 4

Bilateral supplemental agreement issued under
authority of the Changes clause

Absolute Rela tive
Frequency Frequency (%)

USA? 33 42.3
Army 15 2

5 23.8
Other Federal 1 16.7
All Agencies 7 0 36 .1

Unilateral change order issued under authority of a
contract provision other than the Changes clause

Absolute Rela tive
Frequency Freauencv (

~~)

USA? 3 3 . 8
Army 2 3. 7
Navy 1 2.9
DLA - -

Other Federal - -

All Agencies 6 3.1
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TABLE 11--Continued

Bilateral supplemental agreement issued under authority
of a contract provision other than the Changes clause

Absolute Relative
Frequency Frecruency (%)

USAF 11 14.1
Army 11 20.4
Navy 8 22.9
DLA 8 38.1
Other Federal 1 16.7
All Agencies 39 2 0.1

Bilateral supplemental agreement for performance outside
the scope of the contract

Absolute Relative
FreQuency Frequency (%)

USA-F 1 1.3
Army 2 3 . 7
Navy 1 2.9
DLA - -
Other Federal - -

All Agencies 4 2 . 1

Constructive change order based on some informal
action on the part of the Government that V

implies a contract is to be modified

Absolute Relative
Frequency Frequency (%)

USAF - -

Army 1 1.9
Navy - -

DLA - -

Other Federal 1 16.7
All Agencies 2 1.0

Have no preference

Absolute Relative
Frequenqy Frequency (%)

USA? 23 29.5
Army 13 2 4 . 1
Navy 7 20.0
DLA 3 14.3 V

Other Federal 1 16.7
All Agencies 47 24.2 V
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tables were produced for the variables of questions 9, 10,

and 11. It would not have been feasible to analyze all of

the tables because of the limited number of responses in

some categories. Therefore, only the cross-tabulation

tables for the contract modification instrument selected

most frequently for each question 9, 10, and 11 are pre-

sented . There are a total of 15 tables shown-—one for

each question 9, 10, and 11 for All Agencies , Air Force,

Army , Navy , and D LP..

~ues t ion  9: Contract  M o d i f i c a t i o n
Ins t rumen t  Most F r e av e n tl v  Used

The contract  modif ica t ion  in s trument  most fre-

quently used by All Agencies , Air  Force , Army , and Navy

was found to be the b i la te ra l  s~~ppiement a 1  agreement  issued

under author i ty  of the  Changes c lause .  The ~~~ respondent s

ir,dicated that  the bi la teral  supplemen tal agreemen t issued

under au tho r i t y  of a contract provision other  than the

Changes clause was the most f r e q u e n t l y  used .

All Agencies. Seventy-one of the one hundred

ninety-four total respondents selected the bilateral supple-

mental agreement issued under authority of the Changes

clause  for  a 3 6 . 6  percent  selection r a t e .  The m a j o r i t y

that chose this instrument indicated that 28.2 percent  of

the time they made changes in specifications in the price

range of $10,000 or less (See Table 12).
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TABLE 12

CONTRACT MODIFICATION INSTRUMENT USED MOST FREQUENTLY
BY ALL AGENCIES

Time/ Pack/
Count Place Ship Row
Tot Pct Specs Perf Method Qty GFM Total

3 1 0 0 0 4
No
Cost 4.2 1.4 0. 0. 0. 5.6

$10 1 000 20 9 1 3 0 33
or
Less 2 8 . 2  12.7 1.4 4 . 2  0.

Over -. 
V

$10, 000 17 4 
V 

0 3 1 25
thru
$ 1 0 0 , 0 0 0  2 3 . 9  5 . 6  0. 4 . 2  1.4 3 5 . 2

Over
$100,000 5 - 0 1 2 0 8
tnru
$l,000,00( 7.0 0. 1.4 2.8 0. 11.3

1 0 0 0 0 1
Over
$1,000,00( 1.4 0. 0. 0. 0. 1.4

Column 46 14 2 8 1 71
Total 6 4 . 8  19.7 2 . 8  11.3 1.3 100.0
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Air Force. Thirty-one of the seventy-eight respon-

dents sel ected the bila teral supplemental agreement issued

under authority of the Changes clause for a 39.~7 percent

selection rate. The majority that chose this instrument

indicated that 3 8 . 7  percent of the time they made ch ances

in spec i f i ca t ions  in the price range of $10 , 0 0 0  or less

(see Table 13) .

Army. Eighteen of the fifty-four respondents

selected the b i la tera l  supplemental agreement issued under

the a u t h o r i t y  of the Changes c lause  for  a 3 3 . 3  ~erceri t

selection ra te .  The m a j o r i t y  tha t  chose th is  in s trumen t

indicated tha t  4 4 . 4  percent of the time they made chances

in spec i f i ca t i ons  in the pr ice  range of $ 1 0 , 0 0 0  or less

through $ 1 0 0 , 0 0 0  (see Table 1 4) .

Navy . Seventeen of the t h i r t y— f i v e  r e sponden t s

selected the bilateral supplemental agreement issued under

a u t h o r i t y  of the Changes c lause  f o r  a response ra te  of

4 8 . 6  percent .  The m a j o r i t y  tha t chose th is  i n s t r u m e n t

indicated that 41.2 percent of the time they made specifi-

cation changes in the over $10,000 through $100,000 price

range (see Table 15).

DL.?.. Eleven of the twenty-one respondents selected

b i l a t e r a l  su~~p i er n en t a l  agreement  issued under authority of

a con t rac t  p rov i s ion  other than the Changes c l ause  fo r  a

63
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TABLE 13

CONTRACT MODIFICATION INSTRUMENT USED MOST FREQUENTLY
BY THE AIR FORCE

Time/
Coun t Place Row
Tot Pct Specs Perf Qty Total

2 0 0 2

No Cost 6.5 0. 0. 5.5

$10 , 000 12 1 1 14
or
Less 38.7 3.2 3.2 45.2

Over
$10,000 6 2 2 10
thru
$100,000 19.4 6.5 6.5 32.3

Over
$100,000 3 0 1 4
thru
si,oct; 000 9.7 0. 3.2 12.9

1 0 0 1
Over
$1,000,000 3.2 0. 0. 3.2

Column 24 3 4 31

Total 77.4 9.7 12.9 100.0
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TABLE 14

CONTRACT M CDIFICATION IN STRU M ENT USED MOST FREQUENTLY
BY THE ARMY

T ime/
Coun t Place Row
Tot Pct Specs Perf Qty Total

1 0 0 1

No Cost 5.6 0. 0. 5.6

$ 1 0 ,0 0 0  4 3 2 9
or
Less 22.2 16.7 11.1 50.0

Over
5 10,000  4 2 1 7
t hr u
$100,000 22.2 11.1 5.6 38.9

Over
5100 ,000 0 0 1 1
thru
$1,000,000 0. 0. 5.6

Col umn 9 5 4 18

Total 50.0 27.8 22.2 100.0
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TABLE 15

CONTRACT MODIF ICATION INSTRUME NT USED MOST FREQUENTL Y
BY THE NAVY

Tirne/ ?ack/
Coun t Place Ship Row
Tot Pct Specs Perf 

- 
Method GFM Total

$10,000 3 2 1 0 6
or
Less 17.6 11.8 5.9 0. 35.3

Over
$10,000 7 0 0 1 8
thru
$100 ,000 4 1 . 2  0. 0. 5 . 9  4 7 . 1

Over
$100,000 2 0 1 0 3
thru
$1,000,000 11.8 0. 5.9 0. 17.6 

V

Column 12 2 2 1 17

Total 7 0 . 6  11.8 11.8 5 . 9  100 .0
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response rate of 52.4 percent. The majority that chose

this instrument indicated that 45.5 percent of the time

they made changes in time/place of performance in the

$10,000 or less price range (see Table 16).

Question 10: Contract Modification
Ins trumen t Preferred by Agency

The respondents indicated that overall the bilateral

supplemental  agreement issued under a u t h o r i t y  of the Chan ges

clause was the most preferred by their agencies m di-

vidual ly ; the Air Force , Army, and Navy respondents said

their agencies also preferred the bilateral supplemental

agreement issued under the authority of the Changes clause. V

As in the question of what contract modification instru-

ment was used more frequently, the DL?. respondents indi-

cated their agency preferred the use of the bilateral sup-

plemental agreement issued under authority of a contract

provis icn other than the Changes clause.

All agencies. Seventy-eight of the one hundred

n ine ty - fou r  t o t a l  respondents  selected the b i l a t e r a l  sup—

p l em e n t al  agreement issued under the a u t h o r i t y  of the

Changes c lause  for a 4 0 . 2  percent  se lec t ion  r a t e .  The

m a j o r i t y  tha t  chose this instrument indicated that 29.5

percent  of the time they made changes in s p ec i f i c a t i o n s  in

the ~ r ice r an g e  of $ 1 0 ,0 0 0  or less (see Table 1 7 ) .
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TABLE 16

CONTRACT MODIFICATION INSTRUMENT USED MOST FREQUENTLY
BY THE DLA

Time/
Count Place Row
Tot Pct Specs Perf Qty Total

sio ,ooo 1 5 0 6
or
Less 9.1 4 5 . 5  0. 5 4 . 5

Over
$10,000 1 1 3 5
thru
$100,000 9.1 9.1 27.3 45.5

Colum n 2 6 3 11

Total  18.2 5 4 . 5  2 7 . 3  100. 0
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TABLE 17

CONTRACT MODIFICATION INSTRUMENT PREFERRE D
BY ALL AGENCIES

Time/ Pack/
Coun t Place Ship Row
Tot Pct Specs Perf Method Qty GFM To ta l

3 2 0 0 0 5

No Cost 3.8 2.6 0. 0. 0. 6.4

$10,000 23 10 1 4 0 38
or
Less 29.5 12 . 8  1.3 5.1 0. 4 8 . 7

Over
5 1 0 , 0 0 0  15 4 0 2 2 23
thr u
$100 ,000 19.2 5.1 0. 2.6 2.6 29.5

Over
$ 1 0 0 , 0 0 0  0 0 1 2 0 11
t:oru
$l,000,00 10.3 0. 1.3 2.6 0. 14.1

1 0 0 0 0 1
Over
$l,000,00i 1.3 0. 0. 0. 0. 1.3

Column 50 16 2 8 2 78

Total 64.1 20.5 2.6 10.3 2.6 100.0
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Air Force. Thirty-eight of the seventy—eight Air

Force respondents selected the bilateral supplemental agree-

ment issued under the authority of the Changes clause for

a 48.7 percent selection rate. The majority that chose
V 

this instrument indicated that 39.5 percent of the time
V 

they made changes in specifications in the price range of

$10,000 or less (see Table 18).

Army. Seventeen of the f i f t y - f o u r  Army respondents

selected the bilateral supplemental agreement issued under

the authority of the Changes clause for a 31.5 percent

selection rate. The majority that chose this instrument

indicated that 29.4 percent of the time they made changes

in specifications for $10,000 or less (see Table 19).

Navy. Seventeen of the thirty-five Navy respon-

dents selected the bilateral supplemental agreement issued

under the authority of the Changes clause for a 48.6 per-

cent selection rate. The majority that chose this instru-

men t indicated tha t 35 .3  percent of the time they made

specification changes in the over $10,000 through $100,000

price range (see Table 20).

DL?.. Eleven of the twenty-one DL?. respondents

selected the bilateral supplemental agreement issued under

V 

authority of a contract provision other than the Changes

clause for a 52.4 percent selection rate. The majority

70
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TABLE 18

CONTRACT MODIFICATIO N INSTRUMEN T PREFERRE D
BY THE AIR FORCE

Time/
Count Place Row

- 

Total Pct 
— 

Specs Perf Qty GFM Total 
—

2 0 0 0 2 
• V

No Cost 5.3 0. 0. 0. 5.3

$10,000 15 2 1 0 18
or Less

39.5 5.3 2.6 0. 47.4

Over
$10,000 7 2 2 1 12
thru
$100, 000 18.4 5.3 5.3 2.6 31.6

Over
$100 ,000 4 0 1 0 5
thru
$1,000,000 10.5 0. 2.6 0. 13.2

1 0 0 0 1
Over
$1,000,000 2.6 0. 0. 0. 2.6

Colum n 29 4 4 1 38

Total 76.3 10.5 10.5 2.6 100.0
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TABLE 19

CONTRACT MODIFICATION INSTRUMENT P REFERRED
BY THE ARMY

Time/
Count Place Row
Tot Pct Specs Perf 

— 

Qty Total

1 1 0 2

No Cost 5.9 5.9 0. 11.8

$10,000 5 3 3 11
or
Less 29.4 17.6 17.6 64.7

Over
$10,000 2 2 0 4
thru
$100,000 11.8 11.8 0. 23.5

Colum n 8 6 3 17

Tota l 47.1 35.3 17.6 100.0
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TABLE 20

CONTRACT MODIFICATION INSTRUMENT PREFERRED
BY THE NAVY

Time/ Pack/
Count Place Ship Row
Tot Pct Specs Perf Method GFM Total

$100,000 2 2 1 0 5
or
Less 11.8 11.8 5.9 0. 29.4

Over
$10,000 6 0 0 1 7
thru
$100,000 35.3 0. 0. 5.9 41.2

Over
$100,000 4 0 1 0 5
thru
$1,000,000 23.5 0. 5.9 0. 29.4

Colum n 12 2 2 1 17

Total 70.6 11.8 11.8 5.9 100.0
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that chose this instrument indicated that 45.5 percent of

the time they made changes in time/place of performance in

the $10,000 or less price range (see Table 21).

Question 11: Contract Modification
Instrument Preferred by the Individual

The respondents indicated an overall preference

for the bilateral supplemental agreement issued under the

authority of the Changes clause. Respondents from the Air

Force, Army , and Navy individually also preferred to use

the bilateral supplemental agreement issued under the

authority of the Changes clause. The DL?. respondents

again selected the bilateral supplement agreement issued

under authority of a contract provision other than the

Changes clause as the preferred instrument.

All Agencies. Seventy of the one hundred ninety-

four respondents selected the bilateral supplemental agree-

ment issued under the authority of the Changes clause for

a 36.1 percent selection rate. The majority that pre-

ferred this instrument indicated that they made changes in

specifications in the $10,000 or less price range 28.6 per-

cent of the time (see Table 22).

Air Force. Thirty-three of the seventy-eight Air

Force respondents selected the bilateral supplement agree-

ment issued under the authority of the Changes clause for

a 42.3 percent selection rate. The majority that preferred
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TABLE 21

CONTRACT MODIFICATION INS TRUMENT PREFERRE D
BY THE DL?.

Tixne/
Count Place Row
Tot Pct Specs Perf Qty Total

$10,000 1 5 0 6
or
Less 9.1 45.5 0. 54.5

Over
Sl0,000 1 1 3 5
thru
$100, 000 9 .1  9.1 2 7 . 3  4 5 . 5

Colum n 2 6 3 11

Total 18.2 54.5 27 .3 100.0
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TABLE 22

CONTRACT MODIF ICATI ON INS TRUMENT PREFERRED
BY ALL RE SPONDENTS

Time/ Pack/
Count Place Ship Row
Tot Pct Specs Perf Method Qty GFM To ta l

3 1 1 0 1 6

No Cost 4.3 1.4 1.4 0. 1.4 8.6

$ 1 0 , 0 0 0  20 9 1 3 0 33
or
Less 28.6 12.9 1.4 4.3 0. 47.1

— 

17 2 0 1 2 22

23.4 2.9 0. 1.4 2.9 31.4

Over
$100,000 6 0 1 1 0 8
thru
$l,000,00~ 

8.6 0. 1.4 1.4 0. 11.4

Over
s~~,ooo,ooo 

1 0 0 0 0 1

1.4 0. 0. 0. 0. 1.4

Column 47 12 3 5 3 70

Total 67.1 17.1 4.3 7.1 4.3 100.0
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V this instrument indicated that they made changes in spe-

cifications in the $10,000 or less price range 36.4 percent

of the time (see Table 23).

Army. Fifteen of the fifty-four Army respondents

selected the bilateral supplemental  agreement issued under

the authority of the Changes clause as the most preferred

for a 27.8 percent selection rate. The majority of the

respondents that selected this instrument indicated that

they made specifications changes in the $10,000 or less

through the $100,000 price range 53.4 percent of the time

(see Table 24).

Navy. Sixteen of the t h i r t y- f i ve  Navy respondents

indicated a 45. 7 percen t preference fo r  the bi la teral

supplemental agreement issued under the authority of the

Changes clause. The majority of the N avy  respondents

selecting this instrument indicated they made specifica-

tions changes in the over $10,000 through 5100 ,000 pr ice

range 37.5 percent of the time (see Table 25).

DL?.. Eight of the twenty-one DL?. respondents

selected the bilateral supplemental agreement issued under

authority of a contract provision other than the Changes

clause for a preference rate of 38.1 percent . The majority

of the DLA respondents selecting th :s  instrument indica ted

they made changes in time/place of performance in the

77
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TABLE 23

CONTRACT MODIFICATION INSTRUMENT PREFERRED
BY AIR FORCE RESPONDENTS

Time/ Pack/
Count Place Ship Row
Total Pct Specs_ Perf Method 

— 

Qty GFM Total

2 0 1 0 1 4

No Cost 6.1 0. 3.0 0. 3.0 12.1

$10,000 12 1 0 1 0 14
or
Less 36.4 3.0 0. 3.0 0. 42.4

Over
810,000 7 1 0 1 1 10
t hr u
$100,000 21.2 3.0 0. 3.0 3.0 30.3

Over
$100,000 3 0 0 1 0 4
thru
$1,000,000 9.1 0. 0. 3.0 0. 12.1

1 0 0 0 0 1
Over
$1,000,000 3.0 0. 0. 0. 0. 3.0

Col umn 25 2 1 3 2 33

Total 75.8 6.1 3.0 9.1 ~.1 100.0
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TABLE 24

CONTRACT MODIFICATION INSTRUMENT PREFERRED
BY ARMY RESPONDENT S

Time/
Count Place Row
Tot Pct Specs Perf Qty Total

1 1 0 2

No Cost 6.7 6.7 0. 13.3

$10,000 4 2 2 8
or
Less 26.7 13.3 13.3 53.3

Over
$10,000 4 1 0 5

H thru
$100,000 26.7 6.7 0. 33.3

Colum n 9 4 2 15

Total 60.0 26.7 13.3 100.0

79

—

II’ _ _ _ _ _



TABLE 25

CONT RACT MODIFICATION INSTRUMENT PREFERRED
BY NAVY RESPONDENT S

Time/ Pack!
Count Place Ship Row
Tot Pct Specs Perf Method GFN Total

$10,000 3 1 1 0 5
or
Less 18.8 6.3 6.3 0. 31.3

Over
sio,ooo 6 0 0 1 7
thru
$100,000 37.5 0. 0. 6.3 43.8

Over
$100,000 3 0 1 0 4
thru
$1,000,000 18.8 0. 6.3 0. 25.0

Column 12 1 2 1 16

Total 75.0 6.3 12.5 6.3 100.0
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$10,000 or less price range 50.0 percent of the time (see

Table 26).

Statistical Tests

The data for the statistical tests, obtained from

questions 12 through 15 are presented in Tables 27 through

36. The variables are portrayed on the table rows and are

labeled accordingly. The six contract modification instru-

ments being ranked are portrayed on the table columns and

labeled 1 through 6. Column 1 represents a unilateral

change order issued under authority of the Changes clause.

Column 2 represents a bilateral supplemental agreement

issued under authority of the Changes clause. Column 3

• represents a unilateral change order issued under authority

of a contract provision other than the Changes clause.

• 

. 
Column 4 represents a bilateral supplemental agreement

issued under authority of a contract provision other than

the Changes clause. Column 5 represents a bilateral sup-

plemental agreement for performance outside the scope of

the contract. Column 6 represents a constructive change

order based on some informal action on the part of the

government that implies a contract is to be modified .

Test I: Friedman Test

This test was conducted on the data collected from

all the agencies and then individually on the data received
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TABLE 26

CONTRACT MODIFICATION INS TRUMENT PREFERRED
BY DLA RESPONDENTS

Time!
Count Place Row
Tot Pct Specs Perf Qty Total

$10,000 0 4 • 

0 4
or
Less 0. 50.0 0. 50.0

Over
sio,ooo 1 0 3 4
thru
$10 0 ,0 0 0  12.5 0. 37.5 50.0

Column 1 4 3 8

Total 12.5 50.0 37.5 100.0
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from the Air Force, Army, Navy, and DLA . The hypotheses

were the same in each instance.

H0: The contract modification instruments are

independent of the variables;

H1: The contract modification instruments are

dependent on the variables.

The test statistic (see Tables 27 through 31) was:

Xr2 Nk (k+1) (ER.
2) - 3N(k+l)

For the overall data, the computed chi-square value was

16.286 (see Table 27). The chi-square critical value for

(k—i), where k = number of columns, or 5 degrees of freedom,

and an alpha of .05, was 11.070. The test statistic,

16.286, was greater than 11.070; therefore, the null hypo-

thesis was rejected and the alternate hypothesis accepted .

The contract modification instruments are dependent on the

variables.

The test conducted on the Air Force data yielded

similar results. The computed chi-square value was 14.714

and the chi—square critical value was 11.070 (see Table

28). Since 14.714 was greater than 11.070, the null hypo-

thesis was rejected and the alternate hypothesis accepted.

Contract modification instruments are dependent on the
• variables; flexibility , manageability, cost effectiveness,

and timeliness.
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TABLE 27

RANKS ASSIGNED TO CONTRACT MODIFICATION INSTRUMENTS
(FRIEDMAN TEST: ALL AGENCIES)

\~~stnmEnts

1 2 3 4 5 6

Variables _______  _______  _______  ______  _______  _______

F1~cible 2 1 4 3 5 6

manageable 3 1 4 2 5 6

Cost
Effective 3 1 4 2 5 6

Tinely 1 3 2 4 6 5

9 6 14 11 21 23

(R~
2) 81 36 196 121 441 529

Z (R~
2) 1401 = .05, d.f. = 5

= 168 k = 6
3N (k+l) =84 N 4

= 16. 286 X
~ritical 

= 11. 070
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TABLE 28

RANKS ASSIGNED TO CONTRACT MODIFICATION INSTRUMENTS
(FRIEDMAN TEST: AIR FORCE)

\
N
mstrtxnents

1 2 3 4 5 6

Variables _______  _______  _______  _______  _______  _______

Flexible i 2 3 4 5 6

Manageable 3 1 4 2 5 6

Ccst 3 1 5 2 4 6
Effective

Timely i 3 2 4 6 5

8 7 14 12 20 23

(R~
2) 64 ~9 196 144 400 529

E (R~
2) = 1382 = .05, d.f. = 5

Nk (k+l) = 168 k= 6 -

~~(k+l) = 84 N = 4

= 14.714 = 11.070
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The remaining tests indicated consistency among

the various DOD procuring activities. The computed chi-

square values for the Army, Navy, and DLA were 13.286,

15.286, and 17.571, respectively (see Tables 29 through 31).

The chi-square critical value remained the same, 11.070, as

the degrees of freedom and alpha level did not change.

Consequently , the null hypothesis, that contract modifica-

tion instruments are independent of the variables, was

rejected in every test.

Results of the Friedman Test indicated that choice

of a contract modification instrument, be it a unilateral

change order issued pursuant to the Changes clause, or a

bilateral supplemental agreement issued pursuant to a

clause other than the Changes clause, or any of the other

instruments described in the survey, is dependent on the

variables of flexibili ty, manageability , cost effectiveness ,

and timeliness.

Test II: Kendall Test

The Kendall Test was also conducted on the overall

data and then individually on the Air Force, Army, Navy,

and DLA data. The hypothesis test conducted was:

H0: There is independence among the variables ;

H1: There is no independence among the variables.

The test statistic (see Tables 32 through 36) was:

~ =

~~~~~~ (~~~ 

- _ _ _ _

•--

~ 
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TABLE 29

RANKS ASSIGNED TO CONTRACT MODIFICATION INSTRUMENTS
(FRIEDMAN TEST : ARMY )

\4~Thstrunentr

1 2 3 4 5 6

Variables 
_______  _______  _______  _______  _______  _______

Flexible 5 2 3 1 4 6

Manageable 3 1 4 2 5 6

CCSt 1 2 4 3 5 6Effective

Tiiiely 1 3 2 4 6 5

R . 10 8 13 10 20 23
J

(R~
2) 100 64 169 100 400 529

~ (R~~) = 1362 = .05, d .f.  = 5

Nk (k+1) = 168 k = 6

3N (k+l) =84 N 4

= 13.286 
~~~~~~~ 

= 11.070
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TABLE 30

RANKS ASSIGNED TO CONTRACT MODIFICATION INSTRUMENTS
(FRIEDMAN TEST: NAVY )

\~nstrtmEnts

1 2 3 4 5 6

Variables 
_______  _______  _______  _______  _______  _______

Flexible 3 1 4 2 5 6

Manageable 3 1 5 2 4 6

Cost
Effective 3 1 4 2 5 6

Timely 1 3 2 4 6 5

R~ 10 6 15 10 20 23

(R~
2) 100 36 225 100 400 529

E (R~
2) = 1390 = .05, d .f .  = 5

~~ (k+1) = 168 k = 6

3N(k+1) = 84 N =  4

= 15. 286 = 11. 070
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TABLE 31

RANKS ASSIGNED TO CONT RACT MODIFICATION INSTRUMENTS
(FRIEDMAN TEST: DLA)

\~nstrm~ nt2

1 2 3 4 5 6

Variabl\~~~~~ ________ _______ _______ _______ _______ _______

Flexible 1 4 3 2 5 6

Manageable 3 1 4 2 5 6

Cost
Effective 1 3 4 2 5 6

Timaly 1 3 4 2 5 6

6 11 15 8 20 24

(R~
2 ) 36 121 225 64 400 576

~ (R~
2 ) = 1422 = .05, d . f .  = 5

~&(k+1) = 168 k = 6

3N(k+1)= 84 N = 4

= 15. 571 = 11. 070
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Table 32 shows that the computed s = 229 for the overall

data. Scritical? for an alpha of .05, a k of 4, where k

equals the number of variables, and an N of 6, where N is

the number of instruments being ranked , was 143.3. Since

S = 228 was greater than 143.3, the null hypothesis was

rejected and the alternate hypothesis accepted : There is

no independence among the variables. The Kendall Coeff i—

cient of Concordance: W was computed by the following:

S
2 31/12k (N -N)

The value of W indicated the degree of association among

the variables. Computed from the data for  all  of the DOD

procurement activities, its value was .814. Since W can

only take on values from 0 to +1, the closer W is to 1, the

greater the amount of association among the variables, which

in this case were flexibility , manageability, cost effec-

tiveness, and timeliness.

The Kendall Test performed on the Air Force data

resulted in a computed S of 206. Again the computed s,

2 0 6 ,  was greater than Scritica1~ 
143.3. The null hypo-

thesis was rejected , and the alternate hypothesis accepted .

There is no independence, or restated, there is dependence

among the variables. The Kendall Coefficient of Concordance:

W for the Air Force data was .736, still a large degree of

association among the variables (see Table 3 3 ) .
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TABLE 32

RANKS ASSIGNED TO CONTRACT MODIFICATION INSTRUMENTS
(KENDALL TEST: ALL AGENCIES )

\,~~istrunents

1 2 3 4 5 6

Variables 
_______  _______  _______  _______  _______  _______

Flexible 2 1 4 3 5 6

Manageable 3 1 4 2 5 6

Cost
Effective 3 1 4 2 5 6

Tirr~ 1y 1 3 2 4 6 5

9 6 14 11 21 23

-5 -8 0 -3 7 9

( 

- 

—~~~ 

)

2 

25 64 0 9 49 81

Mean R . = — ~1 1 4  c~ = .O5

s= : (R. - 
E R .~~

2 

= 228 
S . .  = 143.3

~~itica1
1/12k2 (N3—N) = 280 W = .814
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TABLE 33

RANKS ASSIGNED TO CONTRACT MODIFICATION INSTRUMENTS
( KENDALL TEST : AIR FORCE)

\ Instnm~nts

1 2 3 4 5 6

Var iab1e\~~~ _______  _______  _______  _______  _______  _______

Flexible 1 2 3 4 5 6

Manageable 3 1 4 2 5 6

Cost
Effective 3 1 5 2 4 6

Tinely 1 3 2 4 6 5

R~ 8 7 14 12 20 23

R.  — —a- —6 —7 0 —2 6 9
j  N

I :R.\2
— —Q-) 36 49 0 • 4 36 81

k = 4

N = 6

2 
5cz iU~ai = 143.3

L ~ (N -N) = 280 
W = .736
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As with the Friedman Test, the Kendall Test pro-

duced similar results on the Army, Navy, and DLA data as

was experienced with the Air Force and overall data. The

only result that changed was the value of W. The computed

S for the Army , Navy, and DLA were 186 (see Table 34),

214 (see Table 3 5) ,  and 246 (see Table 3 6 ) ,  respectively.

For each agency, the computed S was greater than Scr i ti al

which remained 143.3 for each test. The nul l  hypothesis

was rejected and the alternate hypothesis accepted;

dependency exists among the variables of flexibility ,

manageability, cost effectiveness, and timeliness. The

Kendall Coefficient  of Concordance: W took on values of .664

for the Army (see Table 34), .764 for the Navy (see Table

35), and .879 for the DLA (see Table 36) data. Again these

numbers demonstrated a relatively high amount of associa-

tion among the variables.

Results of Actual Contract Modification
Data Collection

In order to determine if the data collected by

sample reflected actual conditions in the field , 75 actual

contract modification documents were examined. Contract

files at the Procurement Division, 2750th Air Base Wing ,

Wright-Patterson AFB, Ohio, the Defense Electronic Suppl~
Center (DESC), Dayton, Ohio, and the Defense Contract

Administration Management Area (DCA SMA), Dayton, Ohio,
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TABLE 34

RANKS ASSIGNED TO CONT RACT MODIFICATION INSTRUMENTS
(KENDALL TEST: ARMY)

Instrunents

1 2 3 4 5 6

Variables _______  _______  _______  _______  _______  _______

Flexible 5 2 3 1 4 6

Manageable 3 1 4 2 5 6

Cost
Ef fective 1 2 4 3 5 6

Tinely 1 3 2 4 6 5

10 8 13 10 20 23

-4 —6 -1 —4 6 9

(R~ 
— _~i) 16 36 1 16 36 81

IR .
Mean R~~=~~~~. ].4 c i = .05

2 k = 4

= 186 N = 6
s . = 143.3

]Jl2k2 (N3—N) = 280 critical
W =  .664
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TABLE 35

RANKS ASSIGNED TO CONTRACT MODIFICATION INSTRUMENTS
(KENDALL TEST: NAVY)

~~~nstrurrents

1 2 3 4 5 6

Variables 
_______  _______  _______  _______  _______  _

_______

Flexible 3 1 4 2 5 6

Manag~~ent 3 1 5 2 4 6

Cost
Effective 3 1 4 2 5 6

Timely 1 3 2 4 6 5

R. 10 6 15 10 20 23

ER.
R. — —a. —4 —8 1 _4 6 9j  N

(R~ 
— 16 64 1 16 36 81

ER .
Maan R~~=~~.Q l4 cz .05

N :6

S i
tj~~~J . 

— 143.3

l/12k2 (N3— N) = 280 W = .764
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TABLE 36

RANKS ASSIGNED TO CONTRACT MODIFICATION INSTRUMENTS
( KENDALL TEST : DLA )

\i~strumen~

1 2 3 4 5 6

Variables 
_______  _______  _______  _______  ______  _______

Flexible 1 4 3 2 5 6

Manageable 3 1 4 2 5 6

Cost
Effective 1 3 4 2 5 6

Tinely 1 3 4 2 5 6

R. 6 11 15 8 20 24
J

ER.
R. — —8 —3 1 —6 6 10
j  N

E R . 2

(R~ 
— _~~.i) 64 9 1 36 36 .100

ZR.
Mean R~~=_ ~ L l4

I ER.~
2 k = 4

S Z  (~R~~_ _ 1~
J
~) 

= 246 N = 6

2 
S it u 

= 143.3
1/12k (N — N )  = 280 

W = .879
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provided the data. The data are presented in Tables 37

through 40.

No attempt was made to statistically correlate the

actual contract modification data (Tables 37 through 40)

with the survey data. However, the actual data compared

favorably with the data obtained by survey. For example,

there was a one—to—one correlation between respondent data

and the actual contract file data for all six modification

instruments and for all five reasons for modifying con-

tracts. These findings tended to support the validity of

the survey questionnaire data.

Joint Frequency Distributions

Joint frequency distributions were generated on the

actual observed contract modifications as well as the sur-

vey data. Contract modifications were reviewed from the

Air Force, Navy, and DLA agencies. The overall cross-

tabulation tables indicated that the bilateral supplemental

agreement issued under the authority of the Changes clause

was used most frequently . An overall table is presented

for this instrument.

Individual tables are presented only for the Air

Force and the DLA . The limited number of observations

from the Navy contract modifications renders separate

analysis meaningless.
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Twenty—nine of the seventy-five contract modifica-

tions had changes made using a bilateral supplemental agree-

ment issued under the authority of the Changes clause for a

rate of 38.7 percent. There were 34.5 percent of these

changes made for specifications changes in the $10,000 or

less price range (see Table 41).

Twenty—seven of the forty Air Force contract modi-

fications had changes made using a bilateral supplemental

agreement issued under the authority of the Changes clause

for a rate of 67.5 percent. There were 37.0 percent of

these changes made for specificatio.~s changes in the $10,000

or less price range (see Table 42).

Seventeen of the twenty-seven DLA contract modif 1-

cations had changes made using a bilateral supplemental

agreement issued under authority of a contract provision

other than the Changes clause for a rate of 63.0 percent.

There were 41.2 percent of these changes made for time!

place performance modifications in the price range of

$10,000 or less (see Table 43).
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TABLE 41

CONTRACT MODIFICATION INSTRUMENT USED MOST FREQUENTLY :
ALL ACTUAL DATA

Time/ Pack/
Count Place Ship Row
Tot Pct Specs Perf Method Qty Total

1 1 0 1 9

No Cost 24.1 3.4 0. 3.4 31.0

$10,000  10 3 1 1 15
or
Less 3 4 . 5  10.3 3 . 4  3 . 4  51.7

Over
sio,ooo 1 1 0 2 4
through
sioo,ooo 3.4 3.4 0. 6.9 13.8

Over
$100,000 0 0 0 1 1
through
$1 ,000 ,000  0. 0. 0. 3.4 3.4

Column 18 5 1 5 29

Total 62 .1  17.2 3 . 4  17.2 100 .0
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TABLE 42

CONTRACT MODIFICATION INSTRU MENT USED MOST FREQUENTLY :
AIR FORCE ACTUAL DATA

Time! Pack!
Count Place Ship Row
Tot Pct Specs Perf Method Qty Total

6 1 0 1 8

No Cost 22.2 3.7 0. 3.7 3.7

$10,000 10 3 1 1 15
or
Less 37.0 11.1 3.7 3.7 55.6

Over
$10,000  1 1 0 2 4
through
$100,000 3.7 3.7 0. 7.4 14.8

Column 17 5 1 4 27

Total 63.0 18.5 3.7 14.8 100.0

102

-5 ‘
- .~~~~~~.—  - — - — ‘—-5 ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -‘— S  ~~~~S - 5 S 5 5~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- --5. -- ’

TABLE 43

CONTRACT MODIFICATION INSTRUMENT USED MOST FREQUENTLY :
DLA ACTUAL DATA

T line /
Count Place Row
Tot Pct Specs Perf CFM Total

2 5 8 7

No Cost 11.8 29.4 0. 41.2

$10 ,000  2 7 1 10
or
Less 11.8 4 1 . 2  5 .9  58 .8

Colum n 4 12 1 17

Total 23.5 70.6 5.9 100.0

103

— ~~~. S ~~~~~~~ , — —  . . ._ —— ——5-  —-5—- —— —~~~~~~~~~~~~ —-—~ 5’ 5’- .’ - . _______________________



CHAPTER IV

RE SEARCH FINDING S AND RE COMMENDATIONS

Introduction

Chapter IV contains the findings for each research

question, corollary f ind ings, and recommendations for

further research. Research question findings are presented

for all Federal agencies as well as the Air Force , A:rtv ,

Navy and DLA .

Research Questions

Research Question One

What available contract modification instruments

are preferred by the different DOD contract placement and

management agencies?

Questionnaire question number 10 asked each respon-

dent to indicate which contract modif icat ion instrument

his agency preferred him to use. This question was intended

to be used to answer research question one . In orc~.er to

s t ipulate  ~ specific s i tuat ion when using a contract  rnodifi-

cation instrument, a joint frequency distribution was per-

formed on the question. The two factors stipula ting the

situation were price range and reason for the contract

modification .

104

.
~~~~

.,-, . - 

- .5 5 . . “5 - .-~~~~ - ‘ -~~~~~~~~~~~~~~~~~~~~~



_ . 5- ‘- ‘ - . 5 - . 5

Air Force. The majority of the Air Force respon-

dents indicated their agency preferred them to use the

bilateral supplemental agreement issued under the authority

of the Changes clause. Joint frequency distribution analy-

sis indicated that this instrument was to be used when

making changes in the specifications in the price range of

$10,000 or less.

Army . The majority of the Army respondents indi-

cated their agency preferred them to use the bilateral

supplemental agreement issued under the authority of the

Changes clause. Joint frequency distribution analysis

indicated that the instrument was to be used when making

changes in specifications in the price range of $10,000 or

less.

Navy. The majority of the Navy respondents indi-

cated their agency preferred them to use the bilateral

supplemental agreement issued under the authority of the

Changes clause. Joint frequency distribution analysis

indicated that this instrument was to be used when making

changes in specifications in the over $10,000 through

$100,000 price range.

DLA . The majority of the DLA respondents indicated

their agency preferred them to use the bilateral supple-

mental agreement issued under authority of a contract
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provision other tha n the Changes clause. Joint frequency

distribution analysis indicated that this instrument was

to be used when making changes in the time and/or place of

performance in the price range of $10,000 or less.

All Agencies. The overall majority of the respon-

dents from all DOD agencies indicated a DOD preference for

the bilateral supplemental agreement issued under the

authority of the Changes clause. Joint frequency distribu-

tion analysis indicated that this instrument was used when

making changes in specifications in the price range of

$10,000 or less.

Supportive Data. In order to substantiate the

surveyed responses to question 10, questions 9 and 11 were

included in the questionnaire. Question 9 asked the respon-

dent to indicate the contract modification instrument he

uses most frequently. Question 11 asked the respondent to

indicate the contract modification instrument he prefers

to use. The researchers felt the responses to these two

questions should be essentially the same as the responses to

question 10 if the data was to be regarded as factual. For

all agencies, the majority of the respondents responded the

same way to questions 9 and 11 as they had to question 10.

The accumulation of actual observed contract modi-

fication data was also accomplished to lend support for

question 10 responses. Here again , the data accumulated
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supported the responses given in the survey. The majority

of the actual Air Force contract modifications observed

indicated the use of the bilateral supplemental agreement

issued under the authority of the Changes clause in situa-

tions where changes in specifications in the price range of

$10,000 or less were made. The major i ty  of the actual DLA

contract modifications observed indicated the use of the

bilateral supplemental agreement issued under authority of

a contract provision other than the Changes clause where

changes in time and/or place of performance in the price

range of $10,000 or less were made. The overall (including

Air Force, Navy , and DLA) actual contract modification data

indicated the use of the bilateral supplemental agreement

issued under the authority of the Changes clause where

changes in specifications in the price range of $10,000

or less were made.

Conclusions. The research indicated that there is

a definite preference for a particular contract modifica-

tion instrument among the various DOD agencies. While

survey respondents indicated a range of preferences, the

majority indicated the bilateral supplemental agreement

issued under the authority of the Changes clause. The only

exception to this was the DLA respondents where the bilateral

supplemental agreement issued under authority of a contract

provision other than the Changes clause was indicated as the

preferred agency contract modif icat ion instrument .
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Research Question Two

What is the overall efficiency of these instruments

in terms of flexibility , manageability , cost effectiveness,

and timeliness?

Research question two findings were based on the

statistical analysis of questions 12 through 15 of the

questionnaire. Respondents were instructed to base their

responses to questions 12 through 15 on the price range

and type of contract modifications that they most frequently

accomplished.

All Agencies. Respondents from all agencies ranked

a bilateral supplemental agreement issued under the author-

ity of the Changes clause as the most flexible, manageable,

and cost effective contract modification instrument. A

unilateral change order issued under the authority of the

Changes clause was considered the most timely contract

modification instrument. The overall most efficient con-

tract modification instrument was a bilateral supplemental

agreement issued under authority of the Changes clause.

Air Force. Air Force respondents indicated that a

unilateral change order issued under authority of the

Changes clause was the most flexible and timely contract

modification instrument. A bilateral supplemental agreement

issued under authority of the Changes clause was considered

most manageable and cost effective . The overall most efficient
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contract modification instrument selected was the bilateral

supplement agreement issued under the authority of the

Changes clause.

Army . Army respondents ranked a bilateral supple-

mental agreement issued under a contract provision other

than the Changes clause as the most flexible contract

modification instrument. A bilateral supplemental agree-

ment issued under authority of the Changes clause was con-

sidered most manageable . A unilateral change order issued

under authority of the Changes clause was considered most

cost effective and timely. The overall most efficient con-

tract modification instrument was a bi lateral  supplemental

agreement issued under authority of the Changes clause.

Navy. Navy respondents ranked a bilateral supple-

mental agreement issued under authority of the Changes

• clause as the most flexible, manageable, and cost effec-

tive. A unilateral change order issued under authority of

the Changes clause was considered the most timely instru-

ment. The overall most efficient contract modification

instrument was a bilateral supplemental agreement issued

under authority of the Changes clause.

DLA. DLA respondents ranked a unilateral change

order issued un der au thori ty of the Changes clause as the

most flexible, cost effective and timely contract

109
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modification instrument. A bilateral supplemental agree-

ment issued under authority of the Changes clause was con-

sidered the most manageable. The overall most efficient

contract modification instrument was the bilateral supple-

mental agreement issued under the authority of the Changes

clause.

Conclusions. A bilateral supplemental agreement

issued under the authority of the Changes clause was

selected as the most efficient contract modification instru-

ment. While there was some difference among the agencies

as to which contract modification instrument is most

flexible, manageable, and cost effective, all responded

that the unilateral change order issued pursuant to the

Changes clause was the most timely.
4

Corollary Findings

In addition to ix~~ormation gleaned from the data

used to answer the research questions , other significant

information became apparent once the survey data was

examined. These corollary findings are presented in this

section as additional points of interest.

Finding One

The course prerequisites for the courses surveyed

are very specific as to procurement experience required

before attending the continuing education courses
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(see Figure 1, page 27). However, 59 of the 253 respon-

dents who returned the questionnaires indicated that they

had no procurement related experience.

It would appear that 23.32 percent of the personnel

sent to the procurement courses by the various DOD agencies

are not qualified to attend . If this is true, then either

23.32 percent of the qualified procurement personnel are

not receiving the training required , or the continuing

education courses are being maintained at too great a

capacity .

Finding Two

The procurement career field appears to contain a

large number of people that have cross-trained from other

career fields. The survey indicated that 30.9 percent of

the respondents had over 16 years federal service time,

but only 11.9 percent had over 16 years procurement experi-

ence. Accordingly, 40.7 percent of the respondents indi-

cated they had one through three years experience, but

only 20.6 percent of the respondents indicated only one

through three years federal service.

This could indicate an aging procurement work

f orce. The DOD could h’~lp alleviate this at t r i t ion exodus

by obtaining and developing entry level personnel for a

full procurement service career.
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Finding Three

Contract modifications are being accomplished by

DOD agencies for significant dollar amounts. Respondents

from all the agencies indicated that 48.4 percent of the

time they made modifications in the price range of $10,000

through $1,000,000. Conversely , only 8.8 percent of the

respondents indicated they normally made no cost contract

modifications. This dollar range represents a potential

for a large amount of contract cost growth. Added emphasis

on contract modification contro l could help reduce contract

cost growth.

Finding Four

The majority of the respondents indicated that the

reason they made contract modifications was for changes in

specifications . This one reason represented 53.6 percent

of the contract modification actions. It would appear

there is a problem in either adequate initial design defini-

tion or in making design changes based on revised require-

ments.

Finding Five

There appears to be a lack of understanding among

DOD procurement personnel concerning the scope of the

Changes clause. While 81.5 percent of the respondents

indicated they made contract modifications for reasons

covered by a Changes clause, only 51.5 percent indicated

112
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they issued either unilateral or bilateral changes under

the authority of the Changes clause.

This finding indicates a need for increased

emphasis on correct contract modification procedures. The

greater emphasis could come from formal procurement educa-

tion.

Finding Six

A significant portion of the respondents indicated

that they did not know which contract modification instru-

ment their agency preferred . If this is true, it could

indicate a lack of policy guidance from the DOD agencies.

Overall, some 20.1 percent of the respondents indicated

they did not know which instrument their agency preferred .

Respondents from the Army selected the do not know response

31.5 percent of the time. Conversely, DLA respondents

always indicated a definite agency preference.

Recommendations for Further Research

This research effort is considered a basic initial

examination of a complex subject--contract modifications.

More research on this subject is strongly urged . The

literature existing at this point in time is unfortunately,

sadly lacking . The present research has revealed several

areas within the subject of contract modifications that

are recommended for further study . 
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Recommendation One

A study similar to this research should be made

within a single Federal agency. For example, the question-

naire could be administered to the major acquisition divi-

sions within the Air Force Systems Command .

Recommendation Two

An analysis of the responses to question seven of

the questionnaire revealed that the majority , 53.6 percent,

of contract modifications are due to changes in contract

specifications. Research is needed to determine why

specifications are being changed . Is it due to factors

such as new technology, uncertainty in definition of

specifications t the time of award , changed missions ,

poor or inaccurate specifications, or other reasons?

Recommendation Three

A survey of defense contractors should be made to

gain a perspective of how they view existing contract

modification methodology. The survey should include the

contractor s’ perception of why there are so many modifica-

tions to contracts.

Recommendation Four

Research is needed to determine if any Federal

agencies have developed any new contract modification

instruments.
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Recommendation Five

The procedures of managing contract changes used

by purchasing activities in the private commercial sector

should be studied. These procedures may be appropriate

for use in Government contracting .
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APPENDIX A

A SURVEY OF CONTRACT MODIFICATION INSTRUMENTS
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DEPARTMENT OF THE AIR FORCE
MR FORCE (NST1TUTE OF TECHNOLOGY ( A U , ~~~

“- .“ -

WRIG HT-PATTERSON A I R  FORCE BASE. OHIO 45433

R~~~ V ¶0  
-

SLGR (SLSR 9-77A/Capt Sholley/Capt Prigmore/
Capt Martin/AUTOVON 78-74240)

£uaJ~ cT: A Survey of Contract  Modif ica t ion  Instruments ~~~ 8 1977

1. The attached questionnaire was prepared by a research
team at the Air Force In s t i t u t e  of Technology , W r i g h t —
Pa t ter son  AFB , Ohio . The purpose of the ques t ionna i re  is
to determine those contract modification instruments pre-
ferred by various Department of Defense procurement agencies.

2. You are requested to provide an answer to each question.
Headquarters USAF Survey Control Number 77-47 has been
assigned to the questionnaire . Your participation in this
research is voluntary .

3. Y cur response to this questionnaire will be he1~ confi-
dential. Please remove this Cover letter before returning
the ccncleted questionnaire. Your cooperatfin in providing
this da ta will be appreciated and will be very beneficial
ir evaiuatin~,—yaricus contract n~dificaticn ins trumer,t~ .

~:~c9~Y ~~. PARLETT , Colcne , USAF 1 Atch
Associate Dean for Graduate Questicr .naire

Ed~~cat i c n
School of Systems and Lcgistics
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A SURVEY OF CONTRACT MODIFICATION INSTRUMENTS

PLEASE flEAD THE FOLLOWING INSTFUCTIONS
BEFORE AN SWERING THE SURVEY

Please answer all questions . Mark your answers on the ques-
tionnaire.

When you have completed the questionnaire place it in the
envelope and return it to your instructor at your next class
session.

Thank you for your assistance.
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PRIVACY STATEMENT

In accordance wi th paragraph 30 , AFR 12-35 , the follow-
ing informa tion is provide d as required by the Privacy Act
of 1974 :

a. Authority :

(1) 10 U.S .C. , 80-12 , Secretary of the Air Force,
Powers, Duties, Delegation by Compensation; and/or

(2) EO 93-97 , 22 Nov 43, Numbering Sys tem for
Federal Accounts Relating to Individual Persons; and/or

(3) DOD Ins truction 1100.13 , 17 Apr 68 , Surveys
of Department of De fense Personnel; and/or

(4) AFR 178-9 , 9 Oc t 73 , Air Force Military
Survey Program.

b. Principal purposes. The survey is bein g conducted
to collect information to be used in research aimed at
illumina ting and providing inputs to the solution of prQb-
lems of interest to the Air Force and/or DoD.

c. Routine Uses. The survey data will be converted
to information for use in research of management related
problems . Resul ts of the research , based on the data pro-
vide d, w ill be included in wri tten mas te r ’s theses and may
also be included in pub lished articles , reports , or tex ts.
Dis tribution of the results of the research , bas ed on the
survey data , whe the r in written form or presented orally ,
will be unlimi ted.

d. Participation in this survey is entirely voluntary .

e. No adverse action of any kind may be taken against
any individual who elects not to participate in any or all
of this survey .
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1. PL ease indicate your duty organization.

Depart ent of the Air Force
a. Air Force Logistics Command
~. Air Force Systems Co~mnand
a. Other Major Operating Ccmrnands

Department of the Army
d. Az~~y Ma t erial Command
e. cor?s of Engineers
f. Forces Con~~*nd or Overseas Command

Departner,t of the Navy
g. Naval Ma t erial Ccmn~and
h. Other

Defense Supply Agency
i. Defense Supply Centers
j .  Defense Service Center s
k.  Defen se Depo ts
1. Defense Contract Administration Services

m . Other Federal Agencies

2. What is your present grade level?

a. ES t~~~u E9 d. CS-5 thru 05—7
b. 01 t~~~u 13 e. 35—8 thru ~S- 12
c. 04 chr u 06 f . -~ S — l 2  :hru 03—15

3. ~ow nuch total active federal Gcveor~ er~t ser-i:ce have you ccrnpl eted ?
Ind~ca:a ona neares t year  group .

a.  1 thr u 3 years d . 11 thru 15 years
b. 4 -r ,~ 6 years e. 16 t hr’o 20 va ars
a . 7 t~~r-.I 13 years f .  Over 3 years

4. ~~~ many years  of federal procurement experience do you have?
Ind icat e :-.e neares t year g r oup .

a. 1 through 3 years e. 16 thru 21 years
b. 4 t hru 6 years f .  Over 20 years
c. 7 thru 13 years g. No proc ure ment related experienc e
d. 11 thru 15 years

5. Indi cate the most appr opriate description of your present j ob.

a.  ? our ~~~g Contracting Off icer
b. Adm in.s t r a t i v e  Con t rac t Ln g Off icer
a. C o n tr a c t  Ad mini strator
d.  C c s z , ’?r ~.ce Ar ~a .yst
e. C on t r ac t  Negot i.a t or
f .  Suyer

Pr ocu re nient Staff / Ma na geme n t
h . Ct h er
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PART II

A contract modification is any written alteration in the specifications ,
delivery point , rate of delivery , contract period , price , quantity, or
other contract provisions of any existing contract. Answer the questions
in Part II based on th. type of contract modification you most frequently
accomplish.

6. Please indicat , the price range of contract modification s you most
frequently handle.

a. No cost modifications
b. $10, 000 or less
C. Over $10,000 t hru $100,000
d. Over $100, 000  thru $1,000, 000
e. Over $1,000,000

7. What type of contract modificat ion do you mOst frequently accomplish?

a. Cha.n ges in specifications and/or drawings
b. Changes in time and/cr place of performance
a. Changes in method of packing and/or shipment
d. Changes in quantity
e. Changes in Government Furnished Material

8.  What percentage of your total wor king time is spent on contract modifi-
cat ions?

a. 0 % — 10% f. 51% — 60%
b. ill — 20% g. 61% — 70%
a. 21% — 30% h. 71% — 80% -

d. 31% — 40% i. 91% — 90%
e- 41% — 50% j .  9 1% — 100%

A contract modification instrinient is a method used for accomplishin g con-
tract modifications.

9. Which contract modification inst ent do you use most freque ntly?

a. Unilateral change order IsSued un~~r authority of the Changes
clause.

b . Bilateral supplemcnt3i. agreement issued under authority of the
Changes clause.

c. Unilateral chang e order issued under authority of a contract pro-
vision other than the Changes clause.

d. Bilateral supplemental agre~ eent issued under authority of a con-
tract provision other than the Changes clause.

•. Bilateral supplemental agreeme-t for performance outside the
scope of the contract .

f. Constructive change order bdsecl on seine informa l action on the
part of the Government that implies a contract is to be modified .

- g. Do not know. 
-
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10. Which contr act modificatio n instru ment does your agency prefer you
to use?

a. Unilateral chang e order issued under au thority of the Changes
clause.

b. Bilateral supplemental agreement issued under authority of the
Changes clause.

a. Unilateral change order issued under authority of a contract
provision other than the Changes clause.

d. Bilateral supplemental agreement issued under authority tf a
contract provision other than the Changes clause.

e. Bilatera l supplemental agreement for performance outside the
sccp e of the con trac t .

f. Constructive change or-far based on some informal action on the
part of the Government that implies a contract is to be nodified .

g. Do not know.

11. What contract ncdification instrument do you prefer to use?

a. Unilateral change order issued under authority of the Chances
clause.

b. Bila teral supplemental agreement issued under authority tf the
Changes clause.

c. Unilateral thar.ge ~rde: issued uflder authority of a contractprov~ sion other than the Changes clause .

d. Bi ater a . supplemental agreement issued under authority of a
contract provision other than the Cha nges clause.

e. Biia ter~ l supplemental agreement for perfonmance outs~de r e
scope of the contract.

f. Constructive change order based On some informal action on the
part of the Government that imPllCs a contract is to be mod~ f led .

g. Eave no preference.

PART f 1

The questions in this par t are concerned with the characte r ist ic s cf con-
tract modification instruments. Base your responses on the price range
and type of contract mcdificaticns you nost frequently accomp1~.sh .
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12. Ran.k order the list of 6 contract modification instruments as to
f1exibi1i~y; that is, l~~w useful is each instrument in responding
to new situations. Place the number 1 beside the instrument you
consider the most flexible. Place the number 2 beside the instru-
ment you consider the next most flexible and so on to number 6, for
th. instrument you conilder the least flexible.

______ Unilateral change order issued under authority of the Changes
clause.

______ 
Bilateral supplemental agreement issued under authority of
the Changes clause.

______ 
Unilateral change order issued under authority of a contract
provision other than the Changes clause.

______ 
Bilateral supplemental agreement issued under authority of a
contract provision other than the Changes clause .

______ 
Bilateral supplemental agreement for performance outside the
scop. of the contract.

______ 
Constructive change order based on some informal action on the
part of the Government tha t mn;lies a contract is to be
modified.

13. Rank order the list of 6 contract modification instruments as to
ma n a gea bi li t ” ;  that is,  the instrurnent s ease of implementation and
control. Place a n~~ther 1 beside the instrument you consider the
most manageab le . Place the number 2 beside tne instrument you
consider the nex t most manageable and so on to number 6, for the
instrument you consider the least manageable.

______ 
Ur.J.lateral change order issued under authority of a contract
provision other than the Changes c ause.

______ 
Bilateral supplemental agreement issued under authority of a
contrac t provision other than the Changes clause .

______ 
Uni’~.ateral change order issued under authority of the Chan~es
cla use .

______ 
Bilateral supplemental agreement issued under authority of the

— Changes clause .

______ 
Bilateral supplemen tal agreem ent for  performance outside the
scope of the contract.

______ 
ConstructIve change order based on some informal action on the
part of the Government that i.~plies a con tract is to be
eodified .
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14. Rank order the list of 6 contract modificat.ion instruments as to cost
effec tiveness: that is, the instrument that is least costly to adiThTs—
tar, and has the least potential for contract cost growth. Place the
number 1 beside the instrument you consider the most cost effective.
Place the number 2 beside the instrument you consider the next most
cost effective and so on to number 6, for the instrument you consider
the least cost effective.

______ 
Bil ateral supplemental agreement for performance outside the
scope of the contract.

______ 
Constructive change order based on some informa l action on the
part of the Government that implies a contract is to be
modified.

______ 
Unilateral change order issued under authority of the Changes
clause.

______ 
Bila teral supplemental agreement issued under authority of
the Changes clause.

______ 
Unila teral chance order iSsued under authority of a contract
provision other than the Changes clause.

______ 
Bila teral supplemental agreement issued under au thority of a
contract provision other tha n the Changes clause.

15. Rank orde r the list of 6 contract modif ication instruments as to
timeliness; that is , the instrument that takes the least time to
in~tia:e and complete. Place the number 1 beside the instrument
you cons ider the most timely to use . Place the number 2 beside the
instr~r~ent You cor.sider th~ next most timel” to use and so on to
number ~ , for the instrument you consider the least timely to use.

______ 
Constructive change order based on some informal action on
the part of the GCvernment that implies a contract is to be
mod ified .

______ 
Bila teral supplem ental agreement for performance outside the
scope of the contract.

______ 
Bila teral supplemental agreement issued under authority of a
con tract pro vision ot~’er than the Changes clause.

______ 
Unilateral change order issued under authority of the contract
provision other than the Changes clause.

______ 
Bila teral supplemental agreement issued under authority of the
Changes cla use ,

______ 
Unila teral change crder issued under authority of the Chang es
clause.

1~~5 -‘
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PRETEST SURVEY OF CONTRACT MODIFICATION INSTRUMENTS
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V

A SURVEY OF CONTRACT MODIFICATION INSTRUMENTS

PLEASE READ THE FOLLOWING INSTRUCTIONS
BEFORE ANSWERING THE SURVEY

Select only one answer to each question. Answer all ques-
tions .

Mark your answers on the questionnaire by circling the
response chosen.

Whe n you have completed the questionnaire place it in the
envelope and return it to your instructor at your next
class session.

Thank you for your assistance.
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1. Please indicate your duty organization .

Department of the Air Force
a. Air Force Logistics Ccmmand
b. Air Force Systems Cormand
c. Other Major Operating Cozmnands

Department of the Army
d. Army Material Coimsand
a. Corps of Engineers
f. Forces Command or Overseas Co~~and

Department of the Navy
p . Naval Material Command
Ii. Other

Defense Supply Agency
i. Defense Supply Cen ters
j .  Defense Service Centers
k. Defense Depots
1. Defense Contract Administration Services

m. Other Federal Agencies

2. What is your present grade level?

a. ES thru E9 d . CS- S thru GS-7
b . 01 thru 03 e. CS—S thru GS—12
C. 04 thru 06 f .  GS— 13 tb.ru C S— IS

3. Bow much total active federal Government service have you comp leted?
Indicate the nearest year group.

a. 1 thru 3 year s d. 11 thru 15 years
b. 4 thru 6 years a. 16 thru 20 years
c. 7 thru 10 years f. Over 20 years

4. Mow many years of federal procurement experience do you have?
ind~.cate the nearest year group.

a. 1 through 3 years a. 16 thru 20 years
b. 4 th.ru 6 years f .  Over 20 years
c. 7 thr u 10 years g. ~o procur ement related ex;eri er .ce
d. 11 thru 15 years

5. Indicate the most appropriate description of your present job .

a. Procuring Contracting Officer
b. Administrative Contracting Officer
c. Contract Administrator
d. Cost/Price Anal yst
a. Contract Negotiator
f .  Buyer
p. Procurement Staff/Management
h. Other
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PART II

A contract modIfication is any written alteration in the specifications,
de l.ivery point , ra te of delivery, contract period , price, quantity, or
other contract provisions of any existing contract.

6. Please indicate the pr ice range of contract modifications you most
frequently ha ndle.

a. No cost modifications
b. $10,000 or less V
c. Over $10,000 thru $100,000
d. Over $100,000 thru $1,000 ,000
e. Over $1,000 , 000

7. Policy guidance contair.ed in procurement regulations regarding contract
modifications is adequate.

a. Strongly disagree
b. Disagree
c. Neither agree nor disagree
d. Agree
a. St rongly agree

S. What percentag e of your tota3. working time is spent Ofl Contract modifi-
cations?

a. 0 4 — 13% £. 51% — 60%
b. 11% — 20% g. 61% — 70%
C. 21% — 30% h. 71% — 80%
d. 31% — 40% 1. 81% — 90% V

a. 41% — 50 % j .  91% — 100%

~ contract modification instrument is a method used for accomplishing con-
tracl modifications. V

9. which contract modificat Ion instru ment do you use most frequently?

~. Unilateral cha nge order issued under authority of the Changes
clause .

‘~~. ~i1atera1 supplemental agr eement issued under authority of theChanges claus..
c. Unilateral change order issued under authority of a contract pro-

vision other than the Changes clause.
d. Bilateral supplemental agreement issued under authority of a con-

tract provision other then the Changes clause.

•. Bilateral supplemental agreement for performance outside the
scope of the contract.

f. Constructive change order based on sore informa l action on the
psrt of the Gover~m.nt that imp lies a contract is to be modified .

g. Do not know.
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10. Which contract modification instrument does your agency prefer you to
use?
a. Unilateral change order issued under authority of the Changes

clause.

b. Bilateral suppl emental agree ment issued under authority of the
Changes clause.

c. Ur.ilateral change order issued under authority of a contract
provision other than the Changes clause.

d. Bilateral supplemen:al agreement issued under authority of a
contract provision other than the Changes clause.

e. Bilateral su~~ 1ezr.enta1 agreement for performance outside the
scope of the contract.

f. Constructive ch.ar.ce order based on some in~orma1 action on the
part of the Government that implies a contract is to be modified.

g. Do not know.

11. Which contract nodification fc you prefer to use?

a. Unilateral chance order issued under authority of the Chances
clause.

b. Bilateral supp1a~ en:a1 agreement issued under authority of the
Chan ges clause.

c. unilateral change cr~ er issued under authcr:ty of a contract
provision other than the Changes clause.

d. Bilateral supplemental agreemen t issued under authcrity of a
contract provision otner than the Chanoes clause.

e. Bilatera l supPlemental agreement for perfnrmar.ce outside the
scope of the contract.

f. Constructive chance order based on some informal action on the
part of the Gov rnmenc that imp lies a cor.tract is to be modified.

p .  Have no Preference.

PART 1:1

The questior.s in this part are concerned with the characteristics of con-
tract modification instruments. For each question , select one response
frtm the t~ o choices availahle. Base ycur responses or. the price range of
contract modification you most frequently handle.

~lexthil!ty: Compare each t f  the contract nodificat ien ir.strucerts as to
its flexibility; that is, how useful is each instrument in
responding to new s it u a t ~~cn s .

12. Which contract modification instruner.t is most flexible?

a. Unilateral  cha nge or der issued under au~~horit l’ of the Changes
clause.

b . ~ i1at era l succlementa ~. a gr eem en t  issued u r - ~~t- ri ty of the
Changes clause.
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13. Which contract modification instrument is most if esi~j~~?

a. Unilateral change order issued under authority of the Changes
clause.

b. Unilateral change ordar issued under authority of a contract
provision other than the Changes clause.

14. Which contract modification instrument is most flaxible?

a. Unilateral change order issued under authority of the Changes
clause.

b. Bila teral supplemental agreement issued under authority of a
contract provision other th’n the Changes clause.

15. Which contract modification instrument is most flexible?

a. Unila teral change order issued under authority of the Changes
clause.

b. 3i .ateral supplemental agreement for performance outside the
scope of the contract.

16. Which contract modification instrument is most flexible?

a. Unilateral change order issued under authority of the Changes
clause.

S. Cor.structive change order based on some informal acticn on the
part of the Government that implies a contract .is to be mcdified .

.7. Which contract modifIcation instrument is most flexible?

a. Bilateral supplemental agreement issued under suthority of the
Changes clause.

S. Unilateral change order issued under authority of a contract
provision other than the Changes clause.

18. Which contract modification instrument is most flexible?

a. Bilateral supplemental agreement issued under authority cf the
Changes clause.

S. Bila teral supplemental agreement issued under authority of a
contract provision other than the Changes clause.

19. Which contract modification instrument is most flexible?

a. Bilateral supplemental agreement issued under authority of the
Changes clause.

S. Bilateral supplemental agreement for performance cuts~ de the
scope of the contract.

20. Which contract modification Instrument is most flexible?

a. Bilateral supplemental agreement issued under authority of the
Cha nges c lause .

S. Constructive change order based on some informal act.or. on the
part of the ~cvernment tha t implies a contract is to be mcd~ fied .
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21. ~hicn contract modification instrument is most flexiS1e~

a. Unilateral change order issued under authority of a contract
provisuon other tnan the Changes c.ause.

S. Bilateral supplem ental agreement issued under authority of a
cor.tract prov~ stor. other than the Changes clause.

22. Which contract modification instrument is most flexible?

a. Unilateral change order issued ‘under authority of a contract
provision ocher than the har.ge~ clause.

S. Bilateral supplemental agre~~ent for performance cutside thescope of the contract.

23. Which contract modification instrumen t is most flexible?

a. Unilateral change ~rder issued under authority of a contract
provision other than the Changes clause.

b. Constructive :han:e o:ier 5a~ed Or. some informal acen.cu on t h e
part of the Government t n a t  implies a con t r ac t  is to be ood~~f:ed .

24.  ~h~ oh contruot mod:f :cat:cn instrument is most f1a~ ibl ?~~

a. Bilateral su~ plenenmal acreement isaued under author~ t~ of a
contract provision other  than the Changes ciause.

S. Bilateral supplementa l agreement fcr performance outside the
scope of the contract.

2~ . Whurn cOntract mod ifuc atuon instrument is most f.extb e?

a. Bilateral supplemental acreement issued under authority of a
contract Provision other than the Changes clause.

S. onstruct~ve change order based on some informa l action on the
pert of the Government that implies a contract as to be ncduf~ ed.

26. :~hich contract modifucation onsrrument us most fle~ ible?

a. Bilateral supp~~menta1 agreement for performance outside the
scope of the contract.

S. Constructive -har.ge ord~r based on some informa l action on thepart of the Government that implues a contract is to be mcd ’..f:ed .

~anace~ :il~ tv : Compare each of t h e  contract modification instruments
—— relative to its msnacea b Llutv ; that is, ease of inclementa—

t L O n  and control.

27. Wh~~cr.  con trac t mcdificot~ on i n s t r u m e nt  is most ma nage eb le?

a. Unilot eral change order issued under auohcrity of the Changes
clau e.

S. B:l~~:eral su;Pi~rental acr e e m e n t  :ssued under author~ t. of the
:h s-:— s clau se.
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28 . Which contract modification instrument is most manageable?

a. Uflilateral change order issued under authority of the Changes
clause.

S. Unilateral change order issued under authority of a controct
provision other than the Changes clause.

29. Which contract modification instrument is most manageable?

a. Unilateral change order issued under authority of the Changes
clause.

S. Bilateral supplemental agreement issued under authori ty of a
contract provision other than the Changes clause.

30. Which contract modification instrument is most manaqeable?

a. Unilateral change order issued under au thor ity of the Changes
clause.

S. Bilateral supplemental agreement for performance outside the
scope of the contract.

31. Which contract modification instrument is most manageable?

a. Unila teral change order issued under authority of the Changes
clause.

b. Constructive cha nge order based on some informal action on the
part of the Government that implies a contract is to be codified .

32. Which contract modification instrument is most manageable?

a. Bilateral supplemental agreement issued under authority of the
Changes clause.

b . Un ilateral cha nge order issued under authority of a cQr,tract
provision other than the Changes clause.

~3. Which contract codification instrument is most manageable?

a. Bi lateral  supplem ental  agreement issued under authority of the
Changes claus e.

S. Bilateral supplemental agreement issued under authority of a
contract provision other than the Changes clause.

34. Which contract modification instrument is most manageable?

a. Bilateral supplemental agreement issued under authori ty  of the
Changes clause.

S. Bilateral  supplemental  agreement fc’r performance outside the
scope of the contract.

35 .  Which contract modi f ica t ion  instr ument is most man ageab l e?

a. Bilatera l supplemental agreement issued under authority of the
Changes clause.

S. Cor.structuva :hat~ e order  based on some in f or m a l  ac t o r n  on the
part of the Cov er ruoent t h at  implieS a cOn tra ct 13 tO Se m o d I f i e d .
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36. Which contract modificat ion instrument is most manageable?

a. Unilateral change order issued under authority of a Contract
provision other than the Changes clause.

S. Bilateral supplemental agreement issued under authority of a
contract provision Other than the Changes clause.

31. Which contract modification instr~~ent is most nanaceable?

a. Unilateral change order issued under authority of a cor.tract
provision oche r than the Changes c1.ause.

b. Bilateral supplemental agreement for performance outside the
scope of the contract.

38. Which contract modification instrument is mOst manageable?

a. Unilateral change order issued under authority of a contr-
provision other than the Changes clause.

b. Constructive char.ge order based on some informal action on the
part of the Government that implies a contract is to be modified .

39. Which controct modification instrument is ~cst manageable?

a. Bilateral supplemental agreement issued under authority of a
contract provtsoon other than the Changes cla4se.

b. Bilateral supmlemental agreement for performance Outside the
scope of the c o n t r a ct .

40. Whuch contract ncdofioat~cr. LnStr’ nent is most manageable?

a. Bolateral supclemental agreement issued under authortty of a
cor.tract prcv~ s:on other tnan tne Changes clause.

b. Constructi ve charge order based cn scoe informal action or. the

- 
, part of cne Government that impl~ es a contract is to be mcd:foed .

41. ~h:cn ccntract rodof:: at:on instrument is most enapeable?

a. Bilateral sopr eme -.tal aO:eezoe r. t  for performance outside the
scope of t~~e cOntract.

S. Const ru c tune change cr~ ec Sa~ ed on so~ e informa l action or, the
part of the Zuvorn.-en t Ona t imPlu es a ccr .tract is to re mcdof:ei.

Cost !ffe ~ t :v’:ees : :o.-ra- e •a~ h :‘un t r~~:t mcd:fination instrument as to

~ts onso _ e f f~~ t : ere ss : t ha t  as , the least ccstl~’ to
a~ c ~as ~~e least potential for contract

cost

42. Which cc - trl:t ~~d:f: at:or. ~nstrume t .3 most cost effective?

a. Un.L- ~~e-a l cna - :e or fe r _ s:~~-f un der iotror :ty of the Chances
C I I  ~~~~~~

b . 3 : l a e r i l  3~ p :le.-~ertdI ~: : eem.-t: tasued under authcr~ :y of the
Chan ces cl.is ,.
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43. Whach contract modification instrument is most cost effective?

a. Unila teral chang e order issued under authority of the Changes
clause.

b. Unilateral change order issued under authority of a contract
provision other than the Changes clause.

44. Which contract modification instrument is most cost effect iv e?

a. Unilateral change order issued under author i ty  of the Changes
clause.

b . Bilateral supplemental agreement issued under authority of a
contract provision other than the Changes clause.

45. Which contract modif icat ion instrument is most cost e f fec t ive?

a. Unilateral change order issued under authority of the Changes
clause.

b . Bilateral supplemental agreement fcr performance outside the
scope of the contract.

46. Which contract modification instrumeat is most cost effective?

a. Unilateral change order issued under authority of the Changes
clause.

S. Constructive change order based on some informal action on the
part cf the Gover nm ent that implies a contract is to be modified.

47. Which contract modif ica t ion  instrument is most cost effective?

a. Bilateral  supplemental agreement issued under authority of the
Changes clause.

S. Unilateral change order issued under authority of a contract
provision other than the Changes ojauce.

48. Which contract modification instrument is most cost effect ive?

a. Bilateral supplemental agreement issued under au thor ity of th e
Changes clause.

S. Bilateral supplemental agreement Issued under authority of a
contract provision other than. the Changes clause.

49.  Which contract modification instr ument is most cost effective?

a. Bila teral supplementa l agreement issued under au thori ty of the
Changes clause.

S. Bila teral supplemental agreement for performance outside the
scope of the contract.

50. Which contract modification instrument is most cost e f f e c t i v e ?

a. Bilateral  supplemental agreement issued under authority of the
Changes c lau se.

S. Cons t ruc tIve  chan ~ c order bared or. some informal act tcn on the
part  -~ f the Government that implies  a cont rac t  Os to be nodofied.
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51. Which contract modification instrument is most cost effective?

a. Unila teral change order issued under authority of a contract
provision other than the Changes clause.

S. Bilateral supplemental agreement issued under au thor i ty  of a
contract provision other than the Changes clause.

52. Which contract modificatico instrument is most cost effective?

a. Unilateral  change order issued under authority of a con tract
provision other than the Changes clause.

b. Bilateral supplemental agreement for performance outs ide  the
scope of the contract.

53. Which contract modification instrument is most cost e f f e c t i v e ?

a. Unilateral change order issued under authori ty  of a contract
provision other than the Changes clause .

b. Constructive change order based on scrue infor~al action on the
part of t :~e Gover ruoer.t tha t  implies a contract is to be modi f ied .

54. Which contract modof ica t ion  instrument is most cost effective?

a. Bi lateral  supplementa l  agreement issued under a u t h o r i t y  of a
contract p r ov o s l o n  other  th an  the Changes clause.

b. Bi la tera l  supplemental  agreement for  performance outs ide the
scope of the contract .

5~~. ~Thi ch cont rac t  r cdf f i cat~ on instrument is most cost e f f e c t i v e ?

a. Bi la tera l  supplemental agreement  issued under au thor i ty  of a
contract p r o v i s i o n  other than the Changes clause.

t. Constri.ictive change order based on some in forma l ac t ion  on the
part of the Government that  implies a contract  is to be modified.

56. Which cont r ac t  modi fica t ion  instrument is most cost e f f e c t i v e ?

a. Bi lateral  supplementa l  agreem en t for  ;erfcrmamce outs ide the
scope of the contract .

S. Constructive change or der based on some i n f o r m a l  ac t ion on the
par t  of the Government that implies a contract is to be mcdified .

T im e l i n e s s :  Compare each of the contract modif ica t ion instruments  in term s
of t imel iness;  tha t  is, takes the least time to initiate and
complete .

57. Which contract not i f i ca t ion  in s t ru me n t  is most t imely ?

a. Unila t er a l  change order issued under au tho r i t y  of the Changes
c lause .

S. B i l a t e r a l  supp lemen ta l  agreement issued under authority of
the Changes c l a u s e .
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58. Which contract modification instrument is most timely?

a. Urt~lateral change order issued under authority of the Changes
clause.

S. Unilateral change order issued under authority of a contract
provision other than the Changes clause.

59. Which contract nod.ification instrument is most timely?

a. Unilateral change order issued under authority of the Changes
clause.

S. Bilateral supplemental agreement issued under authority of a
contract provision other than the Changes clause.

60. Which contract modification instrument Is most timely?

a. Unilateral change order issued under authority of the Changes
clause.

S. Bila teral supplemental agreement for performance outside the
scope of the contract.

61. Which contract modification instrument is most timely?

a. Unilateral  change order issued under authority of the Changes
clause.

b. Constructive change order based on some informal  action on the
part of the Government that implies a contract is to be mod if ied .

52. Which contract modificat ion instrument is most t imely?

a. Bilateral supplemental agreement issued under author i ty  of the
Changes clause.

S. Unilateral change order issued under aut hority of a contract
provision other than the Changes clause.

63. WhIch contract modification instrument is most timely?

a. Bilateral supplemental agreement issued under authori ty of the
Changes clause.

b. Bilateral su:’!~le~’ental agreement issued under authorIty of acontract provision other than the Changes clause.

64. Which contract modification instrument is most timely?

a. Bilateral supplemental agreement issued under authority of the
Changes clause.

b. Bilateral supplemental agreement for performance outside the
scope of the contract.

65. Which con tract modif icat ion instrumen t is most t imely?

a. Bila teral supplemental treement issued under authority of the
Changes clause.

b. Construct ~ 1e change order  based on some informal action on the
par t  of the Government that imp lies a contract is to be zscdified .
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66. Which contract modification instrument is most timely?

a. Ur.ilatera! change order issued under authority of a contract
provision other than the Changes clause.

S. Bilateral supplemental agreement issued under authority of a
contract provision other than the Changes clause.

67. Which contract modification instrument is most timely?

a. Unilateral  change order issued under authority of a contract
provision other than the Changes clause.

b. Bilateral supplemental agreement for performance outside the
scope of the contract.

6~ . Which contract modification instrument is most timely?

a. Unilateral change order issued under authority of a contract
provision other than the Changes clause.

5. Constructive change order based on scme informal action on the
part of the Gover nment that  implies a contract is to be modified .

59. Which contract modificaticn instrument is most timely?

a. Bilateral su;ple.m~mt~ l agreement issued under authority of s
contract provis~ cn other than the Changes clause.

S. Bi la te ra l  supp lement a l  agreement for performance o u t s i d e  th e
scope of the contract.

7C. Which contract n c d i f i ca z :c n  in st r u m en t  is most timely?

a. Bilateral supplemental agreement issued under authority of a
contract p:cvision~~ther than the Changes clause.

5. Ccr .stru cttve cr.ange order based on some in fo rmal  act ion on the
part of the Government that implies a contract is to be modified.

71. Which contract ncd~ f~ cat:on :nstrument is most t~ n e y ?

a. Bilateral  supplemental  acreement for performance outside the
scope of the contract.

S. Constructive change order based on some informal act:on on the
part of the Government that implies a contract is to be modified.

Overal l  E f f i c i en cy :  Based on the c r i t e r i a  of f l ex ib i l i ty, manageab i l i ty ,
cost effect ivenes s , and timeliness, compare each
contract ncdif ~~cat ion  in s t rument  in terms of overal l
efficie n cy . 

-_______

72. Which contract modification instrument is most efficient?

a. U n i l a t e r a l  change order issued under au thor i ty  of the Changes
clause.

b. Bila teral su~ p lem ent a ~~r~ ement issued under auth~ r~ ty of the
Changes clause.
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73. Whic h contract modification instrument is most e f f i c ien t?

a. Unilateral change order issued under authority of the Changes
clause.

b. Unilateral change order issued under authority of a contract
provision other then the Changes clause.

74. Which contract modification instrument is most efficient?

a. Unilateral change order issued und er authority of the Changes
clause.

b. Bilateral supplemental agreement issued under authority of a
contract provision other than the Changes clause.

75. Which contract modification instrument is most efficien t?

a. Unilateral change order issued under authority of the Cha nges
clause.

S. Bila teral supplemental agreement fo~ performance outside the
scope of the contract.

76. Which contract modification instrument is most efficient?

a. Unilateral change order issued under authority of the Changes
clause.

b. Constructive change order based on some informal action on the
part of the Government that implies a contract is to he modified .

77 . Which contract modification instrument is most efficier.t?

a. Bila teral supplemental agreement issued under authority of the
Changes clause.

S. Unila teral change order issued under authority of a contract
provision other than tne Changes clause.

78. Which contract modification instrument is most efficient?

a. Bilateral supplemental agreement issued under authority of the
Cha nges clause.

b. Bila teral supplemental agreement issued under authority of a
contract provision other than the Changes clause.

79 . Which contract modification instrument is most e f f i c i ert?

a. Bilateral supplemental agreement issued under authority of the
Changes clause .

S. Bila teral supplemental agreemen t for performortce outside the
scope of the contract.

80. Which contract modification instrument is most efficient?

a. B i la te ra l  supplementa l  agreement issued under authority of the
Cha nges clause.

S. Consor uct~ ve cha nge order based on scme informal action on the
pa rt of the Government that ~.mplies a contract t a  to be modified .
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81. Which contract modification instrument is most e f f i c i en t ?

a. Unilateral  change order issued under authority of a con tract
provision other than the Changes clause.

b. Bilateral supplemental agreement issued under authority of a
con tract provision other than the changes clause.

32. Which contract modificat ion instrument is most efficient?

a. Unilateral change order issued under authority of a contr act
provision other than the Changes clause.

S. Bilateral supmlemer . ta l  agreement f~ r performance outside the
scope of the cor.tro.ct.

23. Which contract modification instrument is most efficient?

a. Unilateral  change order issued under author i ty  of a contract
provision other than the Changes clause.

S. Constructive change order based on sone in forma l act ion on the
part of the Covernmen~ tha t  implies a contract is to be modi f i ed .

84. Wh ich contract modification instrument is most efficie nt?

a. 3iie:eral supplemen tal agreement issued under authority of a
contract provision other than the Changes clause.

S. Bi la tera l  s~ pp i ementa  agreement  f~r performance outside the
scO~ e t f  the  c o n t r a c t .

35. ~~~ch c ont r a c t  mcdi ! Ic at~ on instrument is most e f f i c : e n n?

a. 3 : latsra l  supp lement a l  acr eement issued under au thcr~~ty of a
cont rac t  provisoon otner than the Changes clause.

S. Construct .ve change order based on some in fo rma l  action on the
part  of the Government that  implies a contract is to be modif ied.

8€ .  Which contract  mcd~ ficat ion instrument is most ef !lcien?~~

a. Bi la teral  supp lem ental  agreement fcr performance outside the
scope of the contract.

b. Constructive change order based or. some informal  ac t ion  on the
par t of the Government that implies a contract is to be modified.
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PROGRAM 1

~C L ~~-~S .a(S L) : ,à , L à ; ; ,
)L23::Dc:.::,:?t19t ,~~~tTSt. :::;, ? i ~ :t ua~~, Su U T . L t Y  C L A SS 7 A

-2$:SE~~ Gt:3PS S/5F33O33Rr ~:: :.~~.:t ;C~J . t P . A C7 :1Oo F t C A ~~~th S ~r~;zy
O~. A ? ~t A 3 L :  L:sT ;vARo~ -j :~~~3b) 3 O: : :~~ : .L:3t~ :~;cAnc
J b ) t . ~~’L. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
O 7 ~ :. u~ CA~~ES;19.
u~~~~:A ~~ :A~~Ls ; V A R O I . 0117Y u~ cA : ; :ZA tu - l / v  , C R . ¼ C t  L E ’ .’t L /

~ 9C. ; ~~~~~ ~~~~~~~~~ s~~~;:c~ ::: .‘J A ~~ 3 — . y~ s 2 R ~c:!I L x 2ERt ~ :;cE/
1 3 0;  5 ,D1J Y / V ,~a06 ,C~1 ? R t C~ ~. - t :I ?~~7 , T~ ?~ ~:~I
1 l J ;~~A20.i ,rI.~~ 0:; C:~/ V A a a 9 .c.~i ~o5 ~~~~~~~ 

-
~s:~ i

i.~U ;  ~‘ A . L  ~,C~t t  AGE; ~C~ e.~3Z~~~ 3 / V A ? 1 L  .C.;t L : D  ~Rt Z E R S /
13-) ; V . 2 . U/V  L3 , ELt . ~/VA?.1-., :.3 / V A a 1 5 , !~~CX 4 I
L 3 5 ; ; A R : ~~, r _ : - z 3 / v .~?.1 , :LE:;~~~ :\ ~. 1S , : \ :, 1/ V .~? .L~ ..~.; 2 J
I - .3 ; . . ’~~3 , ~A . .3 / V .A~~2 t , .~., , I V. 22 . :: .~. 5 / .A ~~2 3 , : : A : . f /

~~~~~ ~~~~~~~ , /V .~.?.33,TIJZ../VA~.2— , .:~~5/VA~~33 , j:LE~~/

L~~3;~~.~~: ; ~ot ,( ’A~~~~~~~(’~~~~~zsc ( ’C 5 )) :Ei ~ ~A~~~L.~:S
13.:- ; ~~:~C: ‘E )C U~U’S 01 t.-~~3 ( ) F~~~C~~5 JC. uS co ~::~~ : ; D
1~~i ;  ( : ~~~; :~~: c I::A. D ( ’ )~~~: ? . ..~~.:( ’ I ~) O S 3 ( ’ J ’ ) 3 SVC

l ; V .; , ( A ’ ) 5 . i E 9 ( ’ 3~~) 3~~~~~~?.~ . ( ‘ C ) 0 ’. 7 !  06
;(‘~~~)3S— 5 7!!~t~ G S— 7 (~~Z

5 )GS— ~ :~~~ 3 3 — L Z
2 . 5 ;  ( ‘ F ’ ) G S — 1 3  -! ‘~~ C5~~~ i/
.. -); “At)3 , ( ’.~.’) 1  ~~ 3 ~~3 ( ’.~~). ~~~~~ o S(’ ’)7 :-1 ’.~ 1)
2 3 3 ; ( ’ ~~’ ) 1 L .~~U 15 V R s ( ’Z ’ ! 1 5 t~~.J ~ 3 s ( ’ F ’ ) ov Ea~~~ 3 Y ~~s/
2.. ) ? .~~~~~ ( ~~ 1 -~~~~i 3 ~~~~~ 

5
3~~ 7 , ‘:°~S (’3 ) 7 ~~~- ‘~~ 13 ~~~

2~~5 ; ( ’ ) ’ ) L L i3.~ 13 V~ S~~~E ’)I-3 7.1 2 3~~~ ;5( ’i’ ) U V R 2 V t 5
2 5 0 ; ( ’ ~~’ ) . .u ?~~JC ..T z;1pt~~:~~:.::,

2 D ; ,(’A ’) uCO S 7 ( ’ 3 )31~~~~~ ?. 3S (’L ’)O.’ ? .  $10K !1~~U $1.01 .
2 ; ( ’ 3 ’ ) U~~~R S -)3~ ~~~~~ S t : 1 ( ’ Z ’ ) t ) i~~. S i t !
2~~3 ; A l , ( ~~ ) 3  F~ C S (  5 5~ . i~~— ? A C Z ? t a F (  ~C ) ~~ e — S H 1 P  ~!ET - ...’D5

~~~~~~~~~~~ ( A ’)0—13 (’B ’)1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
293; ~~~~~5 L—b3Z( ’ G ’)6L— 7C ~~(’ii ’)7.~~~~~~’I ’) 3 1~~90 Z(’J ’))1 1?C !
3 0 0 ;V A a39 7~ V 1 1 ,(’A 5 ) C C ( ~~3 ’)~.3.\CC( ’C~~)Lt C L)QC (’3 ’)3S~\QC
3L ;(’E~~) SAJ SC (’F’)CCO (’3~~)30YT 

,~:-.u~ /
323; V.-~? .12 ~
3 3 3 ;  V A ? 3 ~~. ( 1 ) D . . l.:
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34 R . C . ~ ) ;V A ~’. 4 1  (‘A ’,’ ~ 
‘,‘C ‘=1 ) ( ‘~~ 

‘,‘C ’, ‘F ‘= .i ) (‘C ’, ‘~~~ .
‘

= 3 )

3 4 5 ;  ( ‘ ‘ , ‘J ‘, ‘1~ 
* 
, ‘L ‘= 4) C ‘ : ‘ = 5 )

S~~)F :.~~~~~. : ;C I . , i  ; C E ~ A L=V .’~RQ1 ‘O V A R 1  1

~.5 ~)Rt.AD 1’. PL DATA

-~ 51$ :~~~ LECTA :77A 74/J !.T.~
~~~~~~~~~~~~~~~~~~~~~~ I F ; ( V A R O I  r~~ 1)
~5 E ~ ~JD ~ C 1 £ :~ ;O~~; ER .\L=VA :!.32 TO V A R  11
JO :5 ; 3 , 3

~~~~~~~~~~~~~ l F; (VARO I

~-sGF : .:h::c I ; O E E R A .. -. .~ R’3 3 T O  . .A11 I
~~ 3o T l J : . 3 ; 3 ,~ -

~ ;4~~S A i . L.T ~~ ; (V A R U I  — 3)

~~3F,::~~.:::cL:3 ;c::, 4L=: .\R G~ ‘ j  ~A R l  1

~~~~~~~~~~~~ I:; (V .~R U L  2 - ., 4 )

~~~~~~~~~~~~~~~ TO V..~~11

~~~ I.. :;5 ; 3 ,
~~~~~~~~~~~ i ’ ; ( . \ ~~T ’I .- .

~~ 
Si

1 F ~~ .,CI , .O ; ’3 ~~~~~~~ ;. T.i ‘. A R 1 1

~3 Su  L ~:O ; ~~,

~~~~~ :3,:
~~ . } ~~~~; ;  303
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~v~; ~~ 1~~~~ -LE c::~’r
PROGRAM 2

3 3 1 )  •~S , R ( S  L)  • 3 , là;; • 16
013S :IDC: ,?11 91 ,A F E SL : IA ::; ,?! 3:iuRt ,SUQLLtY CLASS 77A
02C $: SEL~~~~: 31’ SS /S~ SS
0 3 0 R L ’ : !  :;A . :E ; co : ;TR ~~CT :tOO F I C A T I O : ;  S U t V E  f
04~j V A~~t A 3 L  !1IST; VA~.01 .j 7A . 3 6
3301 :;FuT .:I0I’J:i;CAaD
3~~~~~ ?1I A ;FI~~ZD (i~~, l 1 A 1 ..~, 5E .3 ,LX ,bFL .0 , 1X ,SF1 .0 .1h ,6T 1.), lX ,1T1 .0)
0 7311 u~ C.;S~~S; 19.
u 8 O V A 7 .  L A 3 : L S ; V A ? 3 l , D J ’~~ 0 R CA : ; t ZA 7 1 u,; I~ A R 3 2 .C R A 3 :  L~~ V L /
3 9 0 ;  VA!133 , F )t~1.’~L S E ~.V ~~~1 7 I ; 1 5/ V A a O . . , Y~.S ?~~JC!!T ExPtR:t:Ct/
1 0 0 ; J A 5 , i ’ Y / V . ~R 0 ( , 3’ ?~ ICI R. , . VA~~J7 ,TYP~ C1i/
1 l 3 ; V A 3 0 ~~, :1 : 3  i: c : : / V A ~~39 . c . I t  !10S’ F~~E~ u s : 3 1

Ai .L) ,~~!LL A C E . C T  ?. ~.S / ’ / A A L ,~~.; 1.3  ?~~cTI~.s /
1 3 0 ; V . , . ~ l / V A ~. l 3 , T L t X 2 / V A R 1 3 , Z. -. 3 / I A a l 5 , 7L Z . .2/

L . . 3; i~~~~. _ ,  ,-~.. 3/VA?.Jk , :.-,. . ./ . . . 1, ½, / V ~~~~J 3 ,~~!A 3 b /

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1:2/

1 0; V A t J 6 , t i~ :.~Y
1 7 3 V A . J  :.~ J~~ . 3 ; . A J . 3 t . ( A ’ ) A Z . u3 ( ‘ 3 ’ ’ .\ Y C ( ’c ’ ) O T ! 1 L 7 .  : !AJC WI $

30;  ( D ’~~A .:C~ ~I ’)CutPS .jT :;.cs( ’)’)F R cES uI! uS L J : : : !~~:.3

I ~tJ ; •:.‘ ~ 3 ?.J 3 ( ‘• !0C~ S ( ) J !1 ?. T I ?
1~~~

21); ( ~3 ~3 5 — j  ::!Rt. ~S — 7 ( ‘ Cj  rs —~~ 7 ~~~ 3 3 — 3 2
C ’ ? ’ ! - 2 5 — 1 3  :.-1R~ .13— :3/

3 ;  : A . 3 2  ( ) _
~~~~~

•
~ 3 •

~~~~
• ( • ) • ~. R 3  o ~9.S (‘C • )7 T i ~~1 13

223;C3 ’,.1 t .7.11 15 YRS (~~E
’)16 !3. J3~~~~S(’F’ )0VtR J 0 Y ~.S/

2~~J ; ’/A7. ..,(’A ’)1 ~~~ C 3 ~‘RS (
’3 ’).. J r . U 5 ~ ‘~S~~~C

’)7 ‘!7.u 10 Y~~S
.1.3; (‘3 ‘1 1 :.iau 13 ‘ p .s  ( I )  ~ :.t~~~ 3 ‘~ s ( ‘~~ )O’,’Ea 2’) YZS
.130 ; (‘3’ 1;. u pau c :t :  1;aI ~.:i.:.c z I

2 7 0 ; V A ? . -36 , ( ’A ’ )~~0 C O S 7 ( ’3 ’ ) S L O K  311 ~3S s ( . 1 ’ ) ov: t S 1 lY .  !1~ 1J 5 1 3 3 K
.i 7 3 ; ( ’ D ’ ) u V t ~~ S l 0 - 3K T H~.3 S1:tVE ’)01t~ 51.1/
2 3 ; V A 1 1 3 7 , ( ’ A ’ ) S ? Z C S ( ’ 3 ’ ) r . ! I — ? .A C Z  I t R F ( ’ C ’) ? A C K S I ( i P  !E19, S
2.~3 ; (

‘0 ’ ).~~Y (
‘3~

.~~3 ; (‘?‘)s;— 6o:(’ G ’)61 — 7 :-:(’u ’)71— ~3~ (’: ) 5  !—90~~(
’J ’))1—100C/

30 0 ; V A a 3 ~ :3 V A 1 1 1 1 . ( ’ A ’ ) U C u C C ( 3 ’ )~~S A C C ( ’ C ’ ) I J C 0 0 C ( ’ 3 ’ ) 3 S A 0 C
3 1 3 ; ( ’ E ’ ) S A O S C ( ’F ’) C C O ( ’ G ) D O N ” , s .~u /

0 ‘JA 1 1 3 5, (1 )0,r(2 ) !JJ(3 )r’tL~~ (4 )TuuR(3 )FIV ZC6)SIx, ’
3 3 ;  ~A i 36 , (1
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L~~~~j~ t~~~~~~~j . . . .~ ‘Ls.. L;..~~~~ I

3-,U~.3CO- J2 ;~~A 3 u1 ( ‘ A ’ , ’ 4 ’ , ‘-3 ‘~~1 ) I. ‘ i.. - ‘‘
‘3 ’, ‘ ‘= 2 )  ( ‘ C ’ , ‘ 1 ‘= 3 )

345; ( ‘ I * 
, ‘J * 

, ‘
~~: 

* , * 0 ‘ =
~~ 

) ( ‘ :~~
‘ =5

3 5( ) * C C T  i i ; ( V A P . C 1  3.,~ 1)
3 o 3 c : . . o C S T A~~S ;TA~~L 3=V .~ R3~i 3Y VA ~ 1 O 7  0 1 ’

3 6 5 ;  V A~~~.j6 3Y V ARO 7 i v  VA~!. 1 3/ V A~~ Oc, 3Y  VA~’. O 7  3 i  V A 3  11
7 i O i U A O  I~~?UT D A T A
7 1 O $ : 3 E 0 5 C T A : 7 7 A 7 4 / J . ’~TA
720”03L231 1?; (\‘ A A O l  3)
7~ OC0oS3 I A 3 S  ; T A 3 i . E S = ..~ R 3 ’3 3~~ V~~P . ’37 3Y  VA R c J 9 /
74 3 ; V . A R ’ 3 f. 3T V A R J 7  3~ .-~~~~ I 4/VA306 3’! VAR O 7 3’! VAAI 1
7 5 3 ~’S E L E C T  I F ;  ( ‘.‘A . O l  2~ 3 )
76~)C0uSST.A2S ;T ~3 L 2 3 = ’. 3 t  3’! VAR )7 3’! c~.’~~~)9/
770;’!.-\A 06 3’! V~~I37 S O  .-~~~1ü /VAD.O6 0? VAO O7 I’! V A : 1 1
73Ci *SELECO IF ; (VA. ,SL :~, 4 )
7 9 0  % U 3 O T A O 3  ; T A 3 L R S = V ~~2 3O 3’! V.~ 1O 7

3’! V.~ R O 7 3? A R 1 3 /V A A 3 O  ‘ ! , .~~7 •
~~~ V A O I I

o 1 C ’ ~32L -3t U’; ( . ‘ 3J.31 2 .  5 )
~‘2u .3 .~O S 3 T A 3 S ;T .\ 3 L E S = ’..A01 4 3’! VA.: ~~7 31 VA339 /

3 1  \ A 3 3 7  01 O .~R~~-) I O .~3 3 6  • • •  
~~

, ) ‘J 3? V A A 1 1
3 1  V .-~ L~~3 7  ~T

3 ’ !  -!~~~.- T  0 .  . 4 / O .~,E13 ‘! O A 3 . 3 7  .3:  VA ~~ 1 I

~~~~~ ~~~~
. ..~~~~. E~~ J u , ~
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PROGRAM 3

001 .~ ~‘3 , ~~. 
( St  ) , 4 , 10 ;  ; , 1 ~

0 L 0 . S : I 3 2 0 T : 0 . ’ 119 1 , A 3 I S S L  : \ A T I O , i ’3I~~’ U 3 F ., S . : U L L E Y  CL .~33 7 7 .~
O 2 0 ~ : .3 E L  E C 3 .3 ~ S S / s : S s
0 3 0 R U : ;  : ; A J :  ; \ C T U A L  C O 3 .~AC T : luJ  D A T A
O43V .~ A L A 3 L E  L I ST ;V A R 3 I  TO VA,?.C~+
0 50 3 . : P 2 T  33: N ; C A A O
O 6 3 I . .1’OT F O3 . . A T ; F 1 . . 2 J ( 1~~, i ’ I . 0,131 ,1F1 .0 ,10 ,1 F 1 . U ,1O , 1F 1 . 0 )
373:: u 7 C A S - 1 5; 75
O33V:~A LAOO L S ; V A R O  1 , A3 0 C I / V . \ R . 3 2  , C::r O 33.~~3/
393 ; .‘A~333 , C~ ~‘~1I 33  ‘~o.3 E/ v . 1 a o4 , T V P L  C:~
1 J OV. -.LO LAO2 L S ;VAf3OI , (1)AI ~ ~~J 1~C 2 ( 2 ) A ~ . :Y (3YA ’.’Y (4)JSA /

113;  !A11 2 , ( 1)  O C O C C ( ~~) .~S A O C ( S  ) U C O - .iC ( 4  ) 3 5 . A u C ( 5 )
i23 ;’.’!.1O3, (1)~ U Cu~~T ( 2 ) 3 1 iO1 -j A  L E S S ( 3 ) J V E R ’ 3 1 0 ~3 — $ : 3 ~~1
130; (4)O.’ 221030—$ 1 : ( 5 ) o 7 : R 3 l ~~/
~.~Q ; T. .,(1) PECS(2)iL ..— 3L ,’.C3  ( 3 ) ~’AC ~: . .S : : IP  ;L r ’ ~ 4 D o
I ~() ; (3 )  ‘.,~T (5 ) .3
I 7 6 3 0 2  ~i1:o~ 3 1 5  ;33 ~~E 2 $ . 0 = O A 1 .; i ~ ‘j
130.~~~~~~T i J 0 3 ; 0 , 3
19 2 % . ~3 ::~~~ :
2 3 1 3 :  3 E 0  I T A  : 77- \7 4 ,’2:.A0D \T
2 3 ’ ’~5 .3.EO3’ ~~~; ( T A R 6 i  5..~~~ 1 )
o~~3 c ’.~.:S:~~3 .3 ;T.13024= .’A1-3 3 2. 15 -. 3’!

2 2 5~ 320CCT ::;(VAO31 1 -3 H

2 3 Q ~~:1L~~’~0 1 2 I : S ; G 3 : . 6 : :.\.. = ’.’ .~ :.i2 IJ
2-3 ..3~’Tli0o ;3 , 3

253~~2 E 0 : c T  I F ;  ( V A i l l i  ! 3 1
25:-(j~~~Js.3:.-\o3 ; :A::L:4= . ~A 1~ .~O ~ , 3 - ~,.. 3’ ! ’.1\ ,’. j 2

2~~5*3:::~~o L~~ ; ( .
‘

A~~1 3 I .  :~~ 3 )
2 7 0 3 3 3 Q J E  :Ct:5;6:%i:R.\0= .A.132 0-i ‘.

‘
. \. 3 0 1

2~~ou~~::J::5 ; 3 ,3
.!jj ’~S3L2CT :r; (VARCI 5 :
3 . i Lc : w 3 3  A .~3 ; ~~.3 L C 3 .’1... 03 11 V A 3 3 4  31’ ~~~ J )
3~~~~~5” ~~~, : 3 : C T  :3; ( o .~~~30 I  :~~ . )

31 u3.1 2 ~L:::c 5.3 ;3 .33.\0= ’.AR02 1’O ’ .\R-~ 1

3iooi 1’.:.3;3 ,J
32 5c1...3S r~.Ss ;T 3L0i - .’.’~5. Ii 0! ,A.3 3 :Y’.AT~O2
~~~~0 t

3’.C’ : :::3 ..,.)3
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PROGRAM 4

0 1 0  3 1 .  5 10 0  : 0 0 3 ( 2 5 )  ,:cVAL(25 )
020 CALL A T T A C I i ( 1  7 , ” 7 7 A 7 4 / T A T A ; ” , 1 , 0 , , )
030  00 100 1=1 , 200
u~,3 READ(1 7 ,1oo0 ,E:.D=~ 99)(::vAL(J), J=1 ,2 5 )
C 50  1000  r o R :I . \ T ( 1 6 0 , 4 ( o I l , UI )  , I 1 )
-3Ô0 DO 50 11=1 ,25
c 7 c ~ 5 0  : , T o T( 1 I) = : ; TJ T ( I I ) + O V AL ( I I)

000 100 00~~T I.;L
C v O 9~~9 ~:2 I T 3 ( 5 , 1 0 0 1 ) ( : : T U T ( J ) , J = 1 , _ 5 )
100 13 0 1  F o : . 0 \ T ( u ( I 5 , 1.~/ ) )
110 SOil ’

12 0  E : : 0

14 7

a s ‘V

~ 
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MAIN DATA FILE

101 OCA 1.FCAA 3OP. 431256 142355 623415 3i641 3 I
102 Ii C~~A 3A B~ 61523 4 132456 132- .56 132-456 1
103 FEE EA SAASB3 214365 31421)5 132465 132465 1
104 AC CA EAAAAC A 132456 132465 132645 132405 1
105 DDEECDD3A3 \ 132465 132465 123465 124365 1
106 LCF 5rA3A330A 124356 12 .+356 123456 123456 1
107 DECCEDDU)DC 023145 631245 541263 231 456 1
108 3RAA CAECJG 126534 513 246 52 4136 253461 1
109 CA EEA r.A CEA G 142563 251463 615324 142503 1
110 BJOA:OA EA GG 23156 4 3 5 6 1 2 4  4 2 5 1 3 6  2 6 1 4 5 3  1
111 I1EDDAF DA ~ CD 524 13 6 41523 6 532 1 1.6 ‘+ 3 1 2 n 5  1
11 2 BE FE i~DAAEG C 423150 524 136 3241 56 42 31 55 1
113 : r . F B E CA . 3 r J G  12:345 461 325 5 4 1 3 2 6  5 3 2 4 1 3  1
114 F iJOAOD3 432150 142356 13296 5 132.50 1
115 D E A A O 3 O 3 O u O  4 3 5 11 6  2 1 5 3 4 6 4 1 53 2 6  I 2 5 3~~.s  1

116 U U E ECA 3DGA  65~~321 1 42356 12 3 .5 6 123~.5 6 1
11 7 3 B I B E E A I 6 B O  415236 5241 36 41523u 132456 1
118 D EA A i 1~~A E33A 153- .16 42513 6 41523 6 162533 1
119 1EC33E3ALD3 ~ 231 356 42 53 1b 51342 6 2I 43~~5 1
120 L0C~~:53~~33DS 132~~56 I31~~65 132b 35 13245 6 1
121 iEAAi10 ~~133D 243561 4 1 5 2 3 6  3 1 4 2 5 i  2~~3 5 6 1  I
1 2 2  1 E 3 3 ~~C A A 3 . 3 O  1 4 2 5 0 3  4 1 3 2 5 1) 31 5 4 2 6  16 2 5 ~~3 I
123 )JAA ~i33E3C.3 3 3 2 5 6 1  5 2 3~~. 1 6  2 3 4 5 1 6  1 6 3 L 3~~~ 1

1 2 4  5 3 C C C 0 A 3 i b~~~ 1 4 2 5 6 3  5 2 6 1 3. .  5 2 3 3 1 4  3 2 1 5 45  1

1 2 5  C 3 E : ; A R A A J S J  3~~~~3 5 6 1  3 2 4 1 3 0  5 2 4 1 3 6  2 4 3 5 o 1  I
12 6  G 2 C C O 3 3 A A G C  132 4 3 6  1 3 2 56 245613 6 5 3 1 4 2  1

127 O D A A F  33  6 3 5 1 2 4  536 124 52 4 13 0 132450 1
12~~~ ;;:D1;OCAA ;;c 4 2 5 3 6 1  5 2 6 1 3 3  1 4 2 5 3 6  03512 - . i
129 ~C DtC ~~3A0S3 24 3 615 412 ’)53 25i~~51 36125.. 1
130 . L E :~~J 0 A :  4 6 3 . 52  5 5 U . 0 2  2 3 4 56 1  4 2 5 1 3 6  1

131 F3FC F~~’3DZ.37) 432150 214 356 1356 .2 341263 1
132 :I000FBDA3I ) F 3.2501 342551 3o.-561 31.2561 1
133 ED9CCCAHAA .\ 132456 132356 231 5 46 132453 1
134 A CAE U 3 A A A . \  132 .;5€- — 231 5 6 3142 5 0 132455 1
1 35 A Ei3A EBAI3BBO 132 56 - 32 3 i 5 6 23 1436 241536 1
1 36 CA FFGAAA ;C0 16354 2 1423 03 142563 14250 3 1
137 CDCCGCAA3 ’3~ 132456 41 5236 435126 132456 1
1 33 D E A A I C D A D G G  5 3 4 12 6  23 1 3 56 132 45 6 132456 1
139 IDCCCE A C 3I3 3 615342 516 413 51 6423 564113 1
140 AE DDEB~~A 0CD 565412 416253 435612 513362 1
141 A E F FE CAA3 CC ~23 156 323 156 163542 2 05143 1
11. 2 L E E E F C D A D D D  i~~235b 1.230 5 524 136 1423 65 1
143 DEAA1iC3D ~~3S 1.233 16 u 2 3 3 1 6  1 3 2 4 5 6  13 1- 156  1
144 FF 3iA CA13A. ’~ 15 0324 ~3 L 5 2 3  1 35 32 6 1 31 3 19 1
1~~5 C C C A C L J 3 3 3  ~ 1 5 2 3 5  5~~41 30 32U~~~1 6 3 2 3 1 .  1

14 6  LL1. Lj1~u LCC3 52.13: 23 14 51 . 3 2 1 .3 6  o _ 1 3 i u  I
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14 7  C3 .\AAAAAEE ’2 142563 33521 6 415236 24531 6 1
14~~ 3 B A A E C A C ~~~3 3  1 3 23 5 6  4 2 3 1 5 6  1 3 2 4 5 6  1 3 2 3 5 6 1

149 DE3DCD0B006 645312 132456 132456 132456 1
150 AO 3BBCI)3330 314236 413256 415230 516234 1
131 3~~CCG .ACAC0 3 1435 61 231 35 6 123456 342361 1
151 :EAACDA CBaS 31425 6 423156 2 1 3 4 53 1 2 34 56 1
153 A E DDE3 BA DO C 132465 132463 132465 132463 1
131 ~ SCAA CAD B 33 315230 524136 615234 132456 1
155 D E 3 E A F . B D ) D  5 2 4 1 3 3  42 5 1 3 3 5 2 4 1 3 6 1 6 2 5 43 1
156 G E~)CDDADDDG 534236 3 2 4 1 5 6  2 4 3 1 6 5  2 1 5 3 6 4  1
157 .~~A .’~E~ A 3BB3 234631 423136 415326 435216 1
15~~~A CCC 3AC 33G 4152 63 615234 615234 251 643 1
159 CE:CEDA JASS 3142 05 31425 6 415236 31423 6 1
16- ) . 3 F O D A J A E A 3 G  4 2 5 31 6  5 3 4 2 1 5  1 4 2 3 5 6  1 4 2 5 6 3  1
1 6 1  L A , ’~C S 3 A D D 0  564312 314256 643312 132456 1
16_ G E E ACC AC 3BO  132 456 31523 6 415236 132456 1
163 A FAEACAD DD 534126 415236 132456 132456 1
1 6- .  ~~~~ C D 3 H C . 3  2 5 1. 3 6  1 3 62 . 5  5 4 1 2 3 6  2 4 1 53 3  1
165 OOAA3030E EG s432~~ 13253 4 13..-.65 1324 56 1
1 5 :  C S C 3 C O J A E C O  5 2 1 1 3 6 . 1 32 3 6 5 1 3 2 3 6  1 1 . 2 5 ’3  I

1 3 7  S : 5 2 A ; A O A b L  1 3 2 4 55 4 1 5 2 3 6  5 2 1 13 3  2 3 1 3 j 5  1
j . 3 3  3 3 F 3 3 C . ’t ,1.3~~C 3 3 : 4 2 1  2 3 1~~56 4 2 3 3 1 6  13 2 4 5 6  1
16? .j2C~~A 0 J A 3 D 3  4251 3 6 41523 6 41523 5 531 425 1
1 7 3  A Z C C E A A A A G . 3  2 . 3 5 0 1  4 1 3 2 5 6  4 1 5 2 36  2 4 3 5 0 1  1

1 7 1  O 2 C O E C A E J D G  1 S 3 3  4 2 3 1 50 5 2 3 . 4 0  2 5 3 4 6 1  1
1 7 2  O 3 A A ? C ) A C G 3  3 2 3 4 5 1  4 1 2 3 5 5  3 6 5 . 1 2  3 6 5 0 1 2  1

1 7 3  3 D A A ~i A 3 J D 3  6 2 5 1 3 —  4 2 0 1 5 3  132456 231465 1

1 7 - .  ~~~3A T h DA C C A  3 — 2 5 6 1  3 3 2 5 0 1  23 013 4 1:4352 1
1 7 5  3 - J A . \~~~C D 3 0 U )  1 2 s~~~~~ 5 134256 3 2 3 1 4 3  1 4 2 5 o 3  1

1 7 j  4 . ) . . l S W iD O o 3  1 2 3 5 6 3 4 1 2 3 6 2 1 3 - 3 5 6 1 2 3. 3 : 1

1 7 7  A E 0 3 F 3 A A O 3 S  1 .1 .5 5  3 1 3 2 5 0  3 1 4 2 5 0  6 4 5 3 2 1  1

17 3 ‘61J.\FCS~~3D0 42313 3 4 2 5 1 3 6  3 2 4 1 5 6  132456 1
17 9 C E 3 D A C . \ A 3 C C  2 1 1 3 5 5  632 .15 5 1 6 2 3 4  6 3 1 2 3 5  1

ii ; IS3.\CA~~EA,\ \ 13450 123 456 123450 132436 1
1 0 1  D674i .- O O A O O  2 - . 1 5 :  4 1 5 2 3 6  5 2 : 13 4  S b l S - . ’3 1

i~~~ 2 I 3 3 A A 3A A A A D  1 32 . 5 5 2 3 1 3 5 6 4 1 5 2 3 6 1 3 2 4 5 6 1

1 03 13ThA3 CA 3S-3 415236 524536 11315 6 132545 1
11.1 0J .\AFOS BAA G 1253 36 514326 4 1 5 3 2 6 1 3 2 5 3 6 1
13 5 D E~~~ CDi)A7CS 1.3216 5 ~ 32l63 1.32165 432165 1
1 3 6  E E I ’ . T 3 3 A A 3 0 0  124.56 211 3 63 152346 241563 1
1 3 7  ~~~~ J A C . - 1 2 F C 0  3 . 3 5 0 1  6 3 5 21 1  l Sj - 3 6 1  1 4 2 5 6 3  1

13 0  3 E A A L ’ .~~~~~ 3 4  . 1 6 3 2 5  4 1 53 2 6  2 1 5 - 3 3 0  1 3 2 3 5 6 5

i l l ) SC3A7 JAET3O3 3 1 . 2 3 3  1 3 2 51 6  1 3 2 5 : 3  L 3 3 2 1 5  1

1~~,. 171 3- SOL%330 61513. .15236 52. 13 ) 132 150 1
l i .  ~.11A C33Aoo :; 32 .163 .23163 11.335 132 ~~~3 1
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192 C:’CFEAAC :C 145362 2143 36 25 13 3 6 631452 1
193 JLE2~ CDAJDG 634132 425136 132456 2435ô~1 1
194 ~ EAA ~~~~ 1ED 3 :43123 516423 645321 345321 1
195 3333 .A COOECD 362541 425316 42531 6 514326 1
196 IEUDA CDA DDD 534126 415236 432156 432156 1
1 9 7  .~A 71CA 303 235146 413256 121363 141563 1
198 A A L I C 3 A  1 3 2 4 6 5  1 3 2 4 6 5  6 3 5 412 13 2 4 5 6 1
199 SEO 3FCA 0303 613342 412633 6 1 5 2 34  243561 1

2 00  DE332C3C000 54 3 3 2 1  231456 112356 142336 1
201 A A0~ AA ’CC 251354 261543 645123 261343 1
202 ICSF3 CASAAA 132433 162453 142355 132465 1
203 )DAA1’13CA23 6 3 4 2 1 5 1 3 2 456 21 435:132 45 6 1
204 JE COCCD ) 536124 423156 532140 541236 1
205 LEDSCB33003 525143 516234 3612 53  321634 1

206 CEOA2.CBA 3LC 643215 36514 2 516432 415632 1
207 JD~1.-3~~C3ACCA 553421 5 4 6 2 3 1  45 6 2 3 1  3 1 5 4 6 2  1
2~~3 :iDE3F ~~BAD0A 432615 263143 321546 613153 1
249 306ACOSAGCE 6’.1325 162354 251346 123540 1
210 S CC1:A~ A G C S 3 6 4 2 5 1  3 1 6 2 4 5  15 3 2 5 ~ 5 6 1 2~+3 I
2 3 1  OJAAOCASS G 3 56 2 31 3 531 426 32 6415 532146 1
2 1 2  E 3 C O 7 1 I 3 A A 6 0 3  2 1 5 3 4 6  4 : 5 1 3 2  4 3 1 6 2 3 2 4 3 1 5 6 1
2 1 3  F33A .\ 2~.A3T~ 3 1 4 2 3 6  2 1 3 4 56 1~~6 3 2 3  41 2 3 5 6 1
214 1E3363!363C 132456 3 2 11 5 6 1 25 1 3 6 241356 1

213 CECO C 3. \ 543321 142563 2.35s 1 243561 1
216 -IEOLCSS .-IU)J 314 25 0  132465 132 16 5  132165 1

2 1 7  A ’ 11ThA3~~6 0  1 2 3 4 55 1 . 3 - . 5 5  5 1 6 1 5 4 1 42 5 :3 1
21 - 5 O S C -’.71113330 12 5 4 3 0  5 3 1 2 4 6  52 1 1 3 6  2 4 1 3 5 6 1
2 19 D~~r 4ACAL5D ) 0 3 5 3 1 2  1i~1 343 132 15 3 131.55 1
2 2 5  ~ F E 7 : i E ) 3 A A A  5 3 2 1 1 3  4 1 5 2 3 5  5 1 4 2 3 6  1 4 2 5 6 3  1
2 2 1  ~~7 1 C 3 7 1 ?~A 3 G3 52 3 1 30 4 1 5 23 6 51.23-3 142563 1

2 2 2  33C032 3 — 2 3 1 5 6  623136 -3 2 3 3 5 5  132456 1
223 ‘.SC~~~ C3.A .~AA 131436 231 136 13 1~~56 231453 1
224 DD.\AF~~~~~A 0 A  132456 4152 36 435123 13215 6 1
225 ~ c : J A o 3 A 1 s o s  142336 425136 413230 142563 1 .~~.

226 0EFAF ~~B A A A A 5 2 1 643  3125 46 35 0412 512543 1
227 L E F F L b B O S 2S 235401 142356 25i6~~1 312540 1
223 ADJ CUCA3 CCG 132456 241356 245013 654231 1
2 2 9  GCA1~~~AJ tB 3 143562 410325 142563 231456 1
230 I71FC F F s 3 A A A A  1s2563 3142 65 142363 142553 1
131 6tY~ o r i )AA ~~Bs 423156 31- 3 2 5 6 3 1 3 2 3 - 3 31 4 265 1

2 3 2  SECCL ’DOSDDD 3)6216 142563 142503 142503 1
233 ~{EA.\ZCA ~~~BS 416325 415325 413236 243 3 61 1
234 6C 3 6 0 3 A E A A .\ 1 3 2 5i 4  1 2345 6  1 2 3. 3 :  1 32 435  1

.135 ~E~~~~34.\3CE3 3412 5o .3 156 2 4 1 3 5 s  3 4 1 1 3 5 1

.35 F J A A A S 3C 3 0 3  31123 : 1 3 21 .5 6  3 1 . 1 3 1 ., 1 3 2 4 - S O  3
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2 3 7  3~~A A i 3 L A D 3 3 ’~ 152:34 41513 5 314256 514236 1
230 CD D A C 3 I A O 3 C  32.15~, 41523s 4- 1 3 2 3 6 231456 3

239 C E F C A O . ’.)32.3 2 13 43 5 324 - 163 416233 32l 43~ I
.i-1 0 87133L ’DA CB3S 415233 31425 6 51423 6 526341 1
2 4 1  G E F C E C A C S 3 3  4 1 3 2 65 5 1 4 2 0 3  3 1 b 2 5 4  2 1 6 3 5 6  1
242 COCCGSAA 023 132135 31425 0 516234 [3245: 1
.31.3 C 3EAA3AADJC 13;45ó 425136 425133 152463 1
244 ~iEE DECAEUJ3 531123 534126 231356 231336 I
2-.5 AE312AA1332 132.15 123155 1)2456 132 4- 56 1
246 DCSISGC.\AAAA I1..505 431105 213456 132156 1
2~~7 iIESCC CAELS G 5 1 3 4 - 2 6 341256 524316 132356 1
2 -3 8 E C E D G C S C S O S  21.356 21433 6 31 32 36 132456 1
2 6 9  J E A A F B A A S O O  2 . 1 3 5~~ 1 3 2 4 5 6  3 4 1 2 5 0  2 4 1 3 6 j

2 5 3  ~1 I C  C 1 4 3 5 3  1 1 5_ 3 3  524136 51423 6 142653 1

251 :iEicAA1:33 D 5 1255 1152 3 6 415236 645321 1
251 7E .\FLL. -31330 4)5126 334126 15231: 142356 1

2 5 3  G I : E E E c . 3 . 3 3 \ 3  253 3 41 51 .236 514230 2536:1 1
2 5 4  . F C~\D~~S,’.3G 33 1.2 14 31323 3 4- 2 5 1 3 6 415236 1
255 F~~-J671o1 .\c:~: .33521 -125 136 4 1 5 3 2 6  143236 1

2 3 0  ~‘.J’3 i % 3 A A ; A  1 3 2 13 6  14 2 1 5 3  1 3 2 3 3 6  1 3 2 6 5 6  1
237 7SF JA71.-\ \ 5 3 ~ i 5~~~.53 5 33 12 1  142365 123545 1

2 6 3  I ’ S i A j 3 3 . O O u  5 _ j - .  1 2.65 1 3 2 . 3 3  1 3 26 6 3  1

23; - 1~~\C-- ~C 5C 6 42 :35 , 1i-.2 53 5 33 2 1 6  5 3 32 1 5  1

2 6 6’ IJ .,C33.\.\ . ’.A 1 2 . 3”.3 1 2 1 4 3 5 1 2 13 6 5 1 2 3 4 5 5 1
21’ 1 ~~2’.o.:3.

’.2.373 4 3 _ o 3  ~ . 1 5 33  2 4 1 ,3 4 L ~~2 3 3  I
_ :2 3 7 1 1 1 i . $ 3 3 .-. ‘j~~5~~ .3 1 ~2 1 35 132156 132 -50 3
2~~ J 3 ~~~~171C .\C’JJ G  ~~L .15: 3 2 — 1 3 3  6321 .3 23 1 35 4 1

25 !. L3EC’3. AU1. 3 :— 25 ~ .23156 142356 152 6 43  1

2 3 5  3331!...1~~ 33 :52.53 13 2 1 5 3  6 15 2 34  1 42 3 33  1

.3-n> 3J~~ 1 I L 3  .51..~ 5 3 — _ ”5 31 12 5-, 3 1 12 5 6  13213s I

2 4 7  ) Q
~~~~~~’~~~,LL L .  2. .5 L.2 51 4 33 1 23  L— 1 3 ; ’3 I

2.o L C’S~~~ 132- ;, •,25 36 413235 12 6356 1
253 1A71CJ0033 1 — ; j - 1  > 1 - 1 5 2 3 3  4 1 5 2 3 3  2 3 3 5 6 5  1

2 7 5  c 7 1 F C 0 3 3 0 3 2  2-. .35- 3 415.36 415326 243531 1
2 7 1  34.’.171C.~AY1 G 3.123 : 132456 12 3 4 - 5 0  131435 1

272 )32.\A333303 1.2341: 514235 241355 142563 1

2 7 3  G o c A A :3 0 4 0 . -. il.255 2-11)5 3 314263 13 2 3 3 - 3 5
27. c:A..cc.— -.IE::: .35.16 52.3 16 521 643 1625- . 3 1
275 71.3 :EG I \A :s13 c 3.1233 1 2 3 1 3 5  5241 3 f, 2)1455 1
2 73 D71FL ’DJCO3C 132165 13 2 6 65  132165 2 3 1 1 3 5  1
2 7 ? :233 )LJ30 2 3 3— 61 142365 514302 1425s3 1
_ 7 ,  L23 4 3 SC DC O  3 6 21 5 6 5 2 4 1 3 5 4 . 33 15 5 42 3 13 6 1

27 1- 0E-\ \~:L A::33J I 3~~23u 31- l i 5 3  1 3 12 3 > ~ 533 .153 1
2,4 o::’.o~~c ;,c:oC 

)_ — 3 O  32 .535 13215-a 1)2.56 1
2 - Di r E C 3 C  T~~~3j  1_ - .331 2 ;~~ .S3 1 42 35 3  142 4 43  1
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2 3 2  1~~~~3C1ACCC0 231543 415236 5 1 3 2 3 ;  231456 1

283 SDBA E 3AOA33 12 4-35 6 314256 421356 23145 5 1
Id4 LEDDCCDi.~DD0 241356 425136 32 4- 156 132456 1
2~~5 CC 3BG I~A A ~~3 423136 514236 213054 243561 1
2 36  C C 0 0 0 BA 0 3 0 0  124 363 31 42 5 6  5 16 2 4 3  1 3 2 5 4 5  1
2 8 7  3 C A S J C i )  1 3 2 4 3 6  4 1 5 2 3 6 4 1 5 2 3 6 1 3 2 4 5 6  1
2~~6 3CJD3CAZ~~B3 132356 314236 415236 132456 1
2 89  AEF :3C~~3A3 ~ 2 1 4 3 3 6 4 3 2 1 5 6 31 42 5 6 3 1 4 2 5 6 1
290 DEF0C~~S03D3 341156 432156 331246 132450 1
291 GE FCCC \FDJ5 134256 432156 623154 5231 41 , 1
2 9 2  I 1 E O A F . C A I 0 3 0  13 2 4 - 5 6  1 3 2 4 5 6  4 1 5 3 2 6  1 3 2 4 3 0  1
293 C~~C S A~~A 1 0 ? ~~ 113456 523146 41 5320 1324 - 56 1
294 C S C ~~Gi3~\.AE.Bs 123456 214356 415236 132455 1
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AIR FORCE DATA FILE

1-3 4 A C.\ .‘~AAC.~ 1324 30 1324 65 132645 132463 1
13-3 ~ :AAFc6E c3o 12653 . 513236 52 1133 233 -361 1
139 CI A~~AC AC 1 4 2 5 6 3  2 5 1 3 63  6 1 5 3 2 4  142 5 6 3  1
110 SJSA FBA ACG 231,64 3 6I24 42~~136 261~.53 1
112 ?>CFEIII )AA G3 423156 521136 323156 423103 1
11~ A E 3 - D U . A D~)0  432156 142356 132363 132436 1
1 1 7 35 ES.~ t 133 4- 15236 52 - 3 133 415236 132435 1
1 2 2  BE 3EC .’.A~~33 142563 41325 6 315426 162543 1
124 3BC 313333 14-25 53 526 134 526314 3215~~6 I
125 C) B.’ AA 03) 243551 524136 524136 24 - 35 1,1 1
13-1 A E C A ~~~0A A ~7 .A 1 3 2 4 - 56 42313 (3 314256 13245 : 1
135 A~~)AE $A3B33 132456 423156 25143: 241536 1
136 CIFFGAAA CGG 1335 42 142 33 3 142563 142563 1
140 A 7 J O E I ICA D G J  353412 116233 335612 3143:2 1

1~~~1 A C iFSC .\AOCC 12 3 1 36 32415 6 163562 2 65 14 3 1

147 C O A A A A A A 7 1 C 4  142563 435213 4152~~ 6 2 4 3 3 1 6  3
114 3311 CAC 633 13245; 4231)0 132456 132456 1
1 50 :> 3 0 s . e i i 3 3 0 0  3 1 1 25 : 4 1 3 2 5 6 4 1 5 2 3 5 5 16 2 3 1 1
1 5 3  O O L O GA C - \ GO 2435 :1 . 1 . 13 5 3  1 2 3 - 4 5 6  3 4 2 5 3 1  1
1 33 1 7 1 3 5 E 3 7 1 I 3 ) C  1 4 2 4 6 5  1 3 2 1~~5 1 3 2 . 0 5  1 3 2 4 5 5  1
j 51 : : 5 A , \ C A D 3 L . 1  — 1 5 2 j 3  5 2 0 i 3 3 6 1 5 2 3 - 3  1 3 2 4 5 6 1
1 - 57 x:-.\.3:..~;s3. 234:31 .2313: 1.15326 4)0215 1
15. 3 A C ~2 C S A 1 3 4 0  415.3:1.6 15231 6 15 23 4 25154. 3

1 ;3 .t71 n~.\~~ 43• j 5 ; 4 - 1 2 ; . 1 5 23 6  132436 1 3 2 3 3 3 1

1 ,6 C71,1j631J17104 51.13, .1523 6 5 1 4 23 5  142503 1

3:7 3 1  LACAO: ,.. 10243 , 4 1)1)5 5_ .133 2 .1335 1

17 : .\111 21111’S .3 2.35:1 .1j236 3 1 5 2 33  2~~ 33 5 1  1

17 1  ~> 2 5_ ~~ C A 3 u4 132 .3; .23156 5 2 314 3  253 3>3 1 1

i ;s 3 3 3 \ : : : 5 3 2 3 3  i _ . 3 3;  3 . 1 2 3 0  2 1 3 4 5 6  1 2 3 4 5 6 1
17 7 : 1 ~L . T h : 1 A T 3 :3  1 2 — 3 3  3 3 ~~~255 31:256 3 15 3 2 1  5

h i  33~~:.3C3’..’ ’i3 .2,1,0 . _ , I j O  3 2 4 1, :  132 - . , a  1
171 C~~: . -~c>.AJC: 2 4 1 3 3 3  o S _ — i S  3 1 5 2 3 > 1 5312,3 1
l i l  A~~3IA3IA.\\3 132 .53 2.1356 415236 13.3.50 1
1~~ 4 43.~ A 3)ii3’.AC 1253-. , 33.325 415316 1 4- 2 3 3 6  1

1 .5 4 313 110.3 123 .55 2.13:5 152346 241563 1

1~~7 .\SDA1CAZFCO 243351 6352 .1 253~ 61 1425 53 1
13) SCJA OIEB:: 31 .156 1323 .6 142363 6;4;15 1

19: I71 : A~~C E i 3 D O 0  6. 5 13 . 4 1 5 2 3 6 5 2 1 1 3 3 13 2 4 5 5  5
UI 3A Ci33A ~~F3$ 32 4 - 165 > 1 2 3 1 f~i 1243 63 13246 3 1
1)5 :oi31533E ::) 3625 .1 .23315 4 25 3 1 6 514326 1

1i ) O CIO :15s42 4 - 12 5 5 3 61323 . 24350 ! 1
_ . I  \ \ 7 1~~~.A~~CC 2513:. _ b l  313 64 5 1 2 3  2 h I 5~~3 I
_ . i, • 1 3 > 0 5 Z . \ 0 3 2  o . j _ 1 3  , 6 5 4 - 2  3 1 5 13 .  1 . 1 3~~4 2  I
2 > )  , C 3 1 . 3 , ’,GCS 3:’3 33 3 10 1 .5  153261 3 > 3 1  3.3 1

154 

-~~~~~~~



-- - -

~~~~~

~~ r i~~~i~ ~~ ~

- 

I

215 C )C SCBAA 33.3 0 4 5 3 2 1  1 4 2 5 6 3  2 4 3 5 61 2 4 3 5 01 1
217 CCAA FBAaD 3 123463 123465 516234 142563 1
2 18 B B CA EA A J B I I .  12543 6 5 3 1 2 4 6 5 2 4 1 3 6 2 4 1 3 5 > 3 1
2 2 3  3FED1IEDBAIA 5 0 2 4 1 3  415236 514236 1425 >3 3 1
222 AE3OFCOI3D D ) 423156 423150 423156 132456 1
2 2 3  C S C A 3 C D A . \ A A  132456 231456 132456 231453 1
2 2 6  C E F A F B B A A A A  521643 312346 350412 512643 1
Z 2 ~ AJD CiiCA?~CC 4 1 3 2 4 5 6  2 4 1 356 245 5 1 3  6 3 4 2 3 1  1
2 3 2  BCCCE1)DEDD~ 5 3 4 2 16  1 4 2 5 6 3  1 42 5 0 3  1 4 2 5 6 3  1
234 B E . ~EA~~\ 132 564 12 3 456 1 2 3 4 5 6  1 3 2 4 6 5  1
2 3 7  3d 3~ D6Ba 1 52634 425136 314256 514235 1
2313 C J ’~C3AA3~~C 3 2 4 1 5 6 4 1 5 2 3 6  4 1 5 2 3 6  2 3 1 4 5 6 1
239 C~~’CA3A ~ 633 2134 65 324165 416235 321456 1
2 4 0  3JDA C 8SE 4 1 6 2 3 5  314256 514236 526341 1
2 4 2  C 3C C G B A A S O 132 465 31 42 5 6  5 1 5 2 34 13 2 4 5 6  1
243 C3~ .\ABAADDC 132156 -._ 5 13 6 415136 152463 1
245 A~~~~IEAAA,03 1 32 4>3 5 123456 13243 6 13 2 45 >3 1
2A.~i 0C 2-.30423 3 21.350 2 1 1 3 5 > 3 314256 33243 3  1

2 54 A FOA.3ISA GG 0 3 3 2 1 4  4 1 5 2 3 6  4 2 5 1 3 6  4 1 5 2 3 6  1
256 1 7 1 L 3 C~~3> ’.A1I 1j2>156 U2.56 1 32.36 132.5: 1
251 4 C ~1:~~A 2 )C3 4152 :3 2 .1-563 2415 53 4152 03 1
263 :3~~.’.71CIG>33> 4 2 31 3 0  52.1 63 632145 231 35-. 1

265 43 FCAI~~0 152.03 152.63 613234 1125s3 1
2 6 7  03 .13.CACELU .31 .5>3 112 355 .53126 2 .1050 3
2 6 5  0 1 - . 5 3 C 3 0 3  2 1 .355 1 4 1 5 2 3 6 4 1 5 2 3 0  2 . 3 5 6 1  1
27 3 C 2 F O C 3 D S 3 B 3  2.3336 .1 32 3 6  4 1 5 3 2 5  2 . 3 3 5 1  1

2 3 3  3451E011A33 1 24 - 3 5>3 3142 5 6 4- 21 356 23145 : 1
2 6 3  4C)3C0II~A 3  .25136 53 . 2 3 6 2 1 3 0 5 4 -  243551 1

2 3 6  CC~~3G .A~~J30 1 2 4 3 6 5  3 1 . 2 5 6 5 1 > 3 2 4 - 3  13 2 5 . b i

267 3E r~63CA )DG3 132,56 4 1 52 36 - .15255 13245’; I
2.3~~ 3534 5A 333 1 3_ 4 - 5 3  31 .256 41523 3 132450 1
213 9 .~:71c4cEBA3~ 2 1 1350  -3 32 156 314250 3 1 4 - 2 5 6 1
293 C S 4~~A3I~~DB3 12 34-3 6 523146 41532 5 1324 5> 3  1

294 C 3 C 3 G ~5 AA 3~~5 12 3-+53 21.336 4 1 5 2 3 >  132 .53 1
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ARM Y DATA FILE

131  )~~A I F C A A 3 1 3  13125 6 142356 1,23415 526 413 1
1;3 F 4 EABAAOS 3 214365 314265 132463 13245 5 1
105 D D~~.3C~~DBA&A 132465 132455 123465 1243 53 1
107 D CCEDSI3U6 52.3145 631245 541253 23145-5 1
1 15  DCIALIBSBSD3 13 5 2 1 6 2 1 5 3 4 6 4 1 5 3 2 6 12 5 3 4 6 1
11 6 3EAI~ BA E3BA 2534 -16 423135 415236 162543 1
123 AAUB DE 3G 1 432561 523416 23451 6 15523 4- 1
127 DDIAFAAA 33) 633123 536124 524135 132455 1
131 F .3FCr:ODOS D 43215 0 214356 135:42 54121,3 1
133 ESDCCCAIIAAI 1;;4-55 132436 231540 132456 1

133 OE AA FCDAS CC 53312 3 231456 132356 132.5: 1
143 DCA AII CBDL BO 425316 423316 132436 132 45>3 1
144 FF3FA CAAEA.\ 15-3 32 4 631524 135426 136324 1
149 D E I I 3 C D D S 4 G C .  0 43 3 1 2  1 3 2 4 5 6 13 2 4 5 6  1 32 4 5 6  1
155 D:35 [A33321> 524 - 1 3 6 42513 6 52 4- 13 5 11,2543 1
104 D C C A C D 4 .~C40 ..31436 136245 341236 241533 1
155 !iJ.\AF CD ~~~~~~ s4 521 3 1325 33 132465 132456 1
130 S3 FFD CAA CA G 33 31 21 23 145 0 4 2 5 3 1 5  132 -3 56 1
172 D 5AIFC’~)AC4f 326651 41~~305 365412 345512 1
172 3DA~.~~5,\335~ > :25134 42~i1 53 132136 2 314 65 1
17 4 :r.~: .~ :c~ ,-.2,’,l 3:2,61 2,313-3 1643)2
1 7,  ‘ 3 \ $ n, 5 ) b J O i  4 - 2 6 k  i i  1 3 - .2 ;o  3 2j 1  :5 14 2 , 6 3  1
131 J:F~~~~~~4A .  _ ‘ 1 35 - j  41523: 52 0 13 . 261543 1
U) ;;~~~~~~~~~~~;~ ‘~ j~~~~ . 3 2 16 5  - . 3 . 16 3 4 3 2 1 5 5 4 3 2 1 : 3 1
UI  •!4 5 i .3A. l c : ,c  1 . 5 3 > 2  2 1 4 3 5 5  2 5 1 3 . :  6 3 1 4 5 2  1
1~~3 

- >~~~~~L -~~ •13 .3 :34152 !.~~53 3 3  132450 243561 1
UI .‘s . 1 5 - ) i3 iJ 5 6 >~51 2j 51 6423 6~~33 2 1 6 45 3 2 1  1
U? 1 . \ ~~ .L,l :)G3 2351 .5 41323 6 1243 :3 142553 1
3~> 3 ) > 1 5 1 > I~> ) A  i 3 ; - . , 5  13 2 4 3 5  3 4 5 4 1 2  1324 5 :  1
20; j  - L 5 ~~)2  :-5021 24143~, 1.23 5: 142 3 5- a I
2 3 3  DDAI:~~ c- -~: 3  3 , . 2 1 5  1) 2 . 5 5 2 1 1 .3 5 : 1 ) 2 4 5 6  1
2u4 J .I CDCCS4 336124 -3 2315 6  5 4 2 1 4 > > 5 4 1 2 3 6 1
2:7 3011 C4 -3:C-\ ~,53 12l 34 6231 45 -12 31 3154 61 1
20~ F301-23 A ’3C3 :41325 1:2354 23 13 - 1 .> 1 2 3 3 > 1 ’., 1
211 J311 1C1314) 5:~~3 1 4  3 3 1 4 2 6  3 2 s 4 1 5  5 3 2 1 4 5 1
211 C1.F5AIOC.) .153.6 4:5132 431 ’~ 2 3  243156 3
213 1 ’ .ACAA03 ~; 41 .250 213 .156 141> 52 3 4123 55 1
219 £3AC C4,i i 335 .312 26 1 5 4 - 3 1 3 24 3 3  1 3 24 5 6  1
2 2 4  .- .F00>1 .~ C> ’. 13 2— 5 , 41523 : 435126 1324-5 : 1
236 FDA.310>ICSO4 31 42 5 6 1 3 2 4 - S o  4 1 4 2 5 6  1 3 2.3 1) 1
2-16 D54.3~~C 1AA .-\.\ 12 43 63 .Li~~65 21 3 4 6 132456 1
.3 -3: u !\:>3B ;.Io:; 2:1j35 132-436 341~~ 50 2.l35; I
.32 , j C A ~~~~.; 3 , 3 ~iJ  -.3 5 1 2 ~ 53>112 5  1 3 2 3 ~.1, 142 )5. 1

2 3 3  F~~.:,F:1IA> - 63 4 . 3 5 2 1  4 2 5 1 3 3  3 1 5 3 2 :  1 4 3 _ S O  I
23 7 i,::)13 .\ \ 0  152 .55 5 3 ,- 3~~ 1 1..;~~3 1 2 3 3 4 3  1
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258 3EDI3.~S:3B3 316234 - 13241 ,5 1324 65 1321 65 1
252 DE.’.\h ~~33JD.1 :43321 132456 132456 132436 1
266 D 3AAFCDA3GG 3142:5 314256 314255 132436 1
271 3EA A E CAA D DG 3.1236 132436 123456 132456 1
2 7 2  D ,AA 6S>333 425316 314236 241356 142563 1
2 7 5  F~~~~GA.4AJGG 34123: 425136 524136 231435 1
276 D~~FCD33CBGG 132465 132465 132463 231465 1
277 EEFDF3 DBJ GG 2534 61 142365 314562 142563 1
290  3~~FDC 333DDD 341256 4321 5 > 3 35124 - 6 132456 1
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NAVY DATA FILE

11 0 U 1E .ECA SD G I 55.321 13 235 6 123456 12345 6 1
1 1 9 IIF.CB 3ACDDD 23145 > 3 425316 513426 214365 1
121 it~~IAEC0I)33 233501 .15236 314256 243561 1
126 GECC Ii53A A ~34 13245 5 132.50 2456 13 653142 1
123 ;>.3J3 :tcA.\cG~ 4233 :1 326143 142535 633124 1
129 F1C310631331 2.3613 412653 253461 361254 1
130 UEUI :jDCIB:3: 463152 351462 2 3 4- 5 61 425135 1
1 3 7  C O C C C C A I F ~35 1 3 2 4 3 - 3  . 132 3 :  4 3 5 1 2 6  1 3 2 4 5 5 1
139 3 35CC215134 :15332 51s423 51:423 564123 1
1 45 CE EC E J S3O 415236 524136 523:41 632514 1
132 ~1 )AAC0AC’53 314236 123156 213430 123456 1
153 CEI3S3 DADJO G 51 3236 324156 243165 215354 1
159 c :3c:3IJ~~~3 51.2:5 314236 1~1523 : 314255 1
15: 01 31313130 - . 2 3 3 1 6  3 3 4 2 1 6 1 4 2 3 5 5 1 4 2 3 6 3 1
162 C2 A1CA6ii ~~ 132.53 4L52;: 41 523>3 132456 1
169 :Ec11 A 3DILc 3 42513 : 415230 413135 631425 1
133 {3 :UASCA$:3 :15236 52 4 1 3 1, 123545 132545 1
13 2  C 1EC 1 3.6 4 1 6 3 2 5  4 1 3 3 1 ’  23543 6 132154 I
21 0 I:4~~C43.33.~ 3 4 - 2 5o 13 2 1 6 3  1 3 2 4 3 5  1 3 2 3 6 5  1
2 2 1  :i~~C 613 5 2 4 1 3 :  . 1 5 2 3’,  5 1 1 : 33  1 4 - 2 3 3 3  1
2 2 3 >  4 1 1 > 3 3 1 3 ) 3 3  ~. 3 5 2  4 3 6 3 2 3 14 2 3 : 4 2 3 1 > 1 3 4 1
2 3 1  - 3 . 1 3 3 3 . ’> 1 3 0 3  4 U 1 3 3  3 1 3 2 3 6 3 1 4 2 5 6 3 1 4 2 :5 1
2 2 3  ~~~~~~~~~~~~~~ 41:323 .i3;.36 4 1 3 2 3 h  2433 61 1

~ 05 32 DC ,13C32 3 4 32 3 ;  ..3 35 6 2 4 1 3 5 6 341236 1
..1 1’4)C~~C.3. -.13:.i 5 51- -~~53 310254 216354 1
2 4 ,  > h 1 4 J 2 C A ~Y ) D J  5 3 4 1 2 : 534 3 2 1 ) 241356 241336 1
.31.7 T:3 L~~C.~ 3~.26 3 1 :— I )  3.3256 32 4 3 1 5  132435 3
254> :~ .:3I 54041.6 .33.;’; 02.13 : 3 1 1 23 :  14 :53 ; 1
231 iSSCII:.L2.J 3.123: - .1323o .1320: 5.53., 1
233 0.3:~~~~~I ; . > .  :‘345.1 51323 : 53.2;’) 25346 1 1

2 5 9  CC> 1 C~~L400 >12 1 3 5 5  334230 33 .216 3 .321-, 1
27; 03cAI3)~~331 33 ._ 36 2.1535 31 4_ :3 13243 -a 1
2 7 4  0 E 4 1 C L I 1 E ~~~ . 3 5 2 1 6  3 2 . 3 1 6  3 2 1 o . 3  1 o 2 5 4 5  1
Lu C 1 1 C :CA ~~J U 6 1 3. 1 5 6  4 3 2 1 3 0  6 2 3 1 5.  3 2 3 1 3  I
2)2 ‘. 1 C 13303 132435 132 .56 4 - 1 3 3 2 ,  132430 1
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DL7~ DATA FILE

106 I2F~~~3.\3D64 12435 : 124356 123456 123 ’.36 1
123 L J c s : i s c : 3D 0  132.36 13 2 4- 6 3  142635 132136 1
142 i C 1 F G 3 A D 0 3  1-235~ 1 42 3 6 5  52413 6 1 42 3 6 5  1
146 L CC 3B4CCCJ 524 - 136 231456 321456 421336 1
1 5 1  LCA IC 3 A DDD 354312 314236 043312 132455 1
130 :5B1c 13:AA4 213156 123 .56 1231.56 132 .5>3 1
196 IEOOACOA DDD 334115 415236 432156 432136 1
202 IC7’33C13A11 161.33 162453 1423 63 132465 1
205 LED 3CB BSSSS 625143 516234 351234 321654 1
214 ESDO )D3IBC 132456 32 1 3 56 425136 24135 5 1
227 LEFFC 363355 235401 142356 253641 312546 1
230 1:FCF3II.\AA 11.2563 314265 142563 142563 1
260 1355C331111 124365 124365 124365 123 4- 63 1
264- LFFCO2 3A3BE 3142 6 ~ 23156 1 4:330 151643 1
2 0 3  L C~~13 3 3 3 S D D  1 3 2 4 5 6  4 2 5 1 3 6  4 1 5 2 3 6  12 4 3 5 6  1
273 L~~36C53CDC3 34213 : 524130 423 155 42 3155 1
279 LC41~~CAB 3DD 134253 3 2 4 1 5 > 3 13.256 13245 6 1
2 i 3  3 6 3 4 L 2 C 3 3 4  3 2 4 1 3 6  3 2 4 1 3 6  1 3 2 4 5 6  1 3 2 4 3 6  1
231 L C 3C S 3 SD D B  124 3 5 3  2;1>165 1 3 2 3 5 5  142 3 33 1
2~~2 I 3C.-\1ICCG :-;15.3 4U23 (~ 51. _ 36 231456 1
h I  L 3 J I C C S 3 O D D  2 , i 5S . 25 1 3 6  3 2 - 3 j 5 6  12 2 4 3 : 1

OTHER FEDERA L AGENCIES DATA FILE

102 ::1ICCE\21331 63523 . 132 43 6 132 .36 1324 35 1
1 1 1  :;EU~~,-~B 3\>h,D 32.136 .1 5 2 3 0  633 :1 . .3 12 05 1
1 1 3  ~!Ei-’3ECA GDu4 ~26345 451325 5.132: 362413 1
132 ;D)Dr3s1D2~ 3 . 2 5 6 1  3 4 2 5 5 1  1 3 3 6 4 2  3 . 12 ’, ; 1
2 0 3  10F3F331321 .32615 2551.3 3215 .5 52 4 1 5 3  1
2.33 tCOA IO.\ 1)33 1425,5 425136 415236 141563 1
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ACTUAL DATA FILE

0 0 1 3  4 3 1 2. 0 3 9 3  1 2 3 5
0 5 2 0  ~1 1 2 1 2 4 50  1 2 1 1
4 0 3 0  4 4 2 1 0 4 13  1 2 1 1
0 6 4 3  4 5 2 I 0423 1 2 2 1
0450 4 1 1 1 0 4 3 .) 5 2 1 1
3 4 5 3  >1 4 2 1 4 1 . 4 5  1 2 2 1
0070 4 4 2 5 0.32 1 2 2 1
t33~~3 2 • 4 3 4 3 0  1 2 1 1
0u~~’J 4 4 1 1 0-. 74 3 2 2. 2
0135 4 -3 2 2 1,4,3 1 4 1. 2
O I l S  4 1 1 2 5 4 : 3  2. .3 1
4121; • 1 1 4- 55 4>3 1 4 1 4
0133 4 4- 2 _ -2 5 1 4  1 2 2 1
4 3 14 4 1 1 -. .524 1 4 2 4
0153 >1 • 1 -353 0 1 1 1 2
61;4 . 2 .33 .4 1 1 4 4-
317 ) -. ‘. 1 2 055) 3 1 3 -.
•~~L.; - . - 1  — 1 5 2 3

. 3>3 ) 3 4- 3 ~~~ ; ,  1 5 • 3
1 > 2 ) 0  -f -. .552 3 2 2 1
-3 2 1 3  >1 - .- I j 5 3 j  1 2 2 1

- 1 _  3~~~>) 3 2 2 3
- , I I I -3 - 3 1 4  3 5 3 3

.243 4 2 .3 4024 . 3 4-
-, 13 1 1 

~~~~~~~~~ 1 1 5 4-
i: .:) - . 1  1 2 [ 3 3
:1 7: •. 1 — J’ .

~~-) 1 3 .3 1
42 )3 1 2 1 -. •~,5 - 3 3 ~ 3
:29) 1 2 1 4:71 3 2 1 2

1 2 2 2 -3 )33 5 -, 1
> ; L u  1 2 1 1 :G,fl 3 ‘1 1 1

4 2 2 3 1 2 3 :7-3 3 ; .1 1 1
3330 1 2 4 07 1.) 3 2 1 1
1j -ltS 3 2 2 2 3:: 3 4  1
003. 2. 1 1 37,4 3 .3 1 1
53 61  1 >1 2 4 17,) 3 1 I 3
: 7 0  1 2 I -37 3 ; 3 • 1 1
:3,3 1 3
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