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ABSTRACT

The concept of using sampling procedures and user evalua-
tions to measure the effectiveness of a small service program
was introduced. Evaluations were based on the benefit of
information transferred.to end users. The feasibility of this
approach was demonstrated using the evaluated benefit or ran-
domly selected service requests as a basis for estimating the
total benefit and return on investment (ROI) for the Assist-
ance Program during the fourth quarter of FY-1976.

The concept of using subjective evaluations to measure
effectiveness in a more timely manner was also introduced and
demonstrated to be a useful approach to estimate ROI with rea-
sonable accuracy.

An automated information system using the Statistical
Package for the Social Sciences was also expanded in an opera-
tional environment to accommodate the data processing require-
ments of an effectiveness measuring system for the Facilities
Engineering Support Office, a service organization of the

Navy's Civil Engineering Laboratory.
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I. INTRODUCTLION

A. PERFORMANCE MEASURES
The need to measure the performance of programmed efforts

has always been of concern to the manager, whether he is lo-
cated at the operational or headquarters level. 1In these
days of limited resources, the need has become more critical.
Two common measures of performance are efficiency and effec-
tiveness. Drucker [Ref. 1l]. in his discussion of the differ-
ence between efficiency and effectiveness, stated:

"Effectiveness is the function of success--efficiency is

a minimum condition for survival after success has been

achieved. Efficiency is concerned with doing things

right. Effectiveness is doing the right things.

Efficiency concerns itself with the input of effort into

all areas of activity. Effectiveness, however, starts

out with the realization that in business, as in any other

social organism, 10 or 15 percent of the phenomena--such

as products, orders, customers, markets, or people--

produce 80 to 90 percent of the results. The other 85

to 90 percent of the phenomena, no matter how efficiently

taken care of, produce nothing but costs (which are always

proportionate to transactions, that is busy-ness)."

This study concentrates on efforts to measure effective-

ness. However, the effectiveness of performance in certain
areas of operations has essentially eluded evaluation efforts.

This is generally true in the area of research and

development [Ref. 2].

B. MEASURING EFFECTIVENESS
In order to evaluate the effectiveness of research efforts,
the manager must first decide what is going to be evaluated.

In the case of a particular program, the purpose of that

10
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program must be clearly stated to allow a deiinition of what
is valuable. The manager must then either estimate the
potential value or benefit of future events, assuming that
those events will in fact take place, or wait until the
results of the research are known. At some later date, if
the results are committed to practice, he will assess the
benefit that has been realized. The former approach is
frought with subjectivity. The later approach entails an
unacceptable waiting period, as well as a significant degree
of subjectivity. Neither approach is desirable.

Coupled with the inherent problems of subjectivity and
timeliness, is the question of which evaluation techniques
to use to measure effectiveness. In the area of research
and development, they do not exist, for the most part,
although progress has been made in certain limited areas.
Finally, the measuring system must not require an inordin-
ately large level of effort compared to the effort being
evaluated. A small organization or a small program should,
therefore, only allocate a limited amount of resources to
measuring effectiveness. Managers faced with these obstacles
and constraints are often inclined to abandon hope of guanti-
tatively measuring program effectiveness.

An alternative to abandoning hope, is to consider
adapting those techniques for evaluating benefit which are
workable, and through the use of a sampling approach, obtain
sufficient data to estimate total benefit at a level of

accuracy commensurate with the resources available for

Lk




measuring effectiveness. The success of such an effort
offers the manager a capability that does not currently

exist, at an affordable price.

C. PURPOSE OF THE STUDY

The objective of this study is to develop an effective-
ness measuring system based on sampling procedures and to
demonstrate that it is a feasible approach to meeting manage-
ment requirements for information on the effectiveness of a
small service program. Such a system will provide a viable
alternative in those situations where the lack of sufficient
resources, or the relative magnitude of the program effort,
precludes the accomplishment of full-scale evaluation efforts.
Specifically, a previously developed evaluation technique
will be optimized and applied to a selected number of indivi-
dual service requests to provide the basis for estimating
the annual return on investment (ROI) for the whole service
program. It will be demonstrated that the data resulting
from the evaluation of selected individual asssistance
requests, when processed by a computer-aided management
information system, provides a reasonably accurate and econ-
omically affordable basis for estimating the annual ROI of
resources expended by the Navy's Civil Engineering Laboratory
in executing the Naval Facilities Engineering Command's

Assistance Program.

12
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II. BACKGROUND

A. NAVAL FACILITIES ENGINEERING COMMAND

The Naval Facilities Engineering Command (NAVFAC) provides
engineering, material and equipment support to the Chief of
Naval Operations, the Operating Forces of the Navy, the
Marine Corps, components of the Naval Material Command, and
other offices [Ref. 3]. NAVFAC's Research Program is directed
primarily towards items of new or improved materials, equip-
ment or engineering techniques which will significantly im-
prove solutions to specific engineering problems pertaining
to the technical planning, design, construction, operation
and maintenance of the shore activities and fixed surface
and subsurface structures of the Navy [Ref. 3].

NAVFAC's Research Program is specifically administered
by the Assistant Commander for Research and Development
(Code 03). NAVFAC Code 03 therefore has the responsibility
to ensure that the output of Research and Development (R&D)
is transferred to shore activities of the Navy and to ensure
that maximum effectiveness is achieved from R&D investments.

NAVFAC's link to the shore activities is primarily
through its Engineering Field Divisions (EFDs), its Public
Works Centers (PWCs), its construction program administered
by Officers in Charge of Construction (OICCs) and Resident
Officers in Charge of Construction (ROICCs), and Public
Works Departments of individual shore activities. Figure 1

shows these organizational and technical relationships.

13
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A major portion of NAVFAC's research program is assigned
to and executed by the Navy's Civil Engineering Laboratory

(CEL) . ]

B. CIVIL ENGINEERING LABORATORY

The Civil Engineering Laboratory (CEL) is under the
administrative control of the Naval Construction Battalion
Center, Port Hueneme, California, and is the principal RDT&E 3
Center for shore and fixed surface and subsurface ocean
facilities and for the Navy and Marine Corps Construction
Forces [Ref. 4]. The staff of CEL consists of approximately
300 personnel, 175 of which are professional engineers and
scientists, representing a large variety of disciplines.

Funding for CEL's FY-76 RDT&E program amounted to 13

million dollars with approximately 70 percent of the program

supported by Navy RDT&E funds. The program represented

approximately 250 individual efforts, called work units. One
of these work units was RDT&E Assistance to Naval Shore

Activities.

C. ASSISTANCE PROGRAM

The work unit RDT&E Assistance to Naval Shore Activities,
referred to as the Assistance Program in the remainder of
this report, was initiated at CEL in 1963 using NAVFAC
Exploratory Development (6.2 category RDT&E) funds. The pur-
pose of the Assistance Program is to provide quick-response
service, upon request and at no cost to the requestor, dir-

ectly to users located at NAVFAC field activities and Public 4

15




Works Departments of shore activities throughout the Naval
Shorz Establishment. These efforts normally take the form

of short-term investigations, analyses and tests to determine
the relative value and suitability of new materials, equipment,
processes, and construction and maintenance procedures [Ref.
5]. The key words in this statement are "to provide services
upon request." Thus the Assistance Program is driven by the
expressed needs of its users.

In the process of assisting shore activities, CEL
researchers provide field personnel with an early awareness é
of current R&D efforts and preliminary and final results that |
relate to their areas of expressed interest. This results in
narrowing the gap between research and use by putting the f
results of research to work at the earliest practicable time
to solve current problems being experienced by field personnel
involved in facilities engineering matters.

During FY-76, a review of Navy RDT&E programs led to a
decision by the Director of Defense Research and Engineering
that the use of Navy Exploratory Development funds was not
appropriate for the provision of assistance to Naval shore
activities. Accordingly, an alternative funding source had
to be developed if the Assistance Program was to be continued
after FY-76.

After reviewing the situation, NAVFAC management decided
that there was sufficient benefit in providing assistance to
Naval shore activities and that these efforts should be con-

tinued using mission management funds. Although performance

16




measures applied to CEL assistance efforts related to activity
and growth in usage, rather than effectiveness, this informa-
tion was used as input to this NAVFAC decision. These per-

formance measures are discussed in some detail in Appendix A.

D. FACILITIES ENGINEERING SUPPORT OFFICE

The Facilities Engineering Support Office (FESO) was
established by CEL and funded by NAVFAC to perform the func-
tion of coordinating services and communications related to
providing assistance to shore activities. This was a reali-
zation of management desire to focus attention on this aspect
of CEL's efforts and to ensure that timely and effective
laboratory support was provided in response to field needs.
The function was placed in CEL's organization as a staff com-
ponent of the Technical Director. This location reflects
management interest and dedication to this service and allows
for easy and direct access to CEL's primary resource--its
people. The basic organization of CEL is shown in Figure 2.
The primary FESO functions related to the Assistance Program
are outlined in Figure 3.

NAVFAC's decision to continue the Assistance Program
utilizing mission management funds was based on performance
measures of program activity mentioned earlier and other sub-
jective judgements of the value of the program. Accordingly,
the need to quantify the effectiveness of the Assistance Pro-
gram became a matter of increased management interest and

importance. Developing a system to measure the effectiveness

17
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The functions of the Facilities Engineering Support
Office (FESO) related to providing RDT&E Assistance to Naval
Shore Activities are:

1. Ensure that timely engineering support services are
provided to NAVFAC and Public Works field activities
throughout the Shore Establishment on facility engineering
matters.

2. Serve as a point of contact at CEL for liaison with
field activities on facility engineering RDT&E matters.

3. Search out, develop, and maintain a knowledge of the
assistance needs of these field activities and provide
them with a knowledge of CEL's capabilities and interest
in meeting their needs.

4. Act as a project coordinator on assistance projects
for field activities to ensure timely and effective labor- ]
atory responsiveness to these needs.

5. Act as a focal point for correspondence relating to
assistance to field activities, including promotion of
direct contact between field personnel and individual mem-
bers of CEL'sS technical staff.

6. Effect utilization of currently available research
results as a means of meeting the needs of field activities. i

7. Formulate plans for RDT&E support of field units by 3
CEL where a solution is not currently available, including
fostering the initiating of RDT&E task proposals and ob-

taining field activity sponsorship of such RDT&E proposals.

8. Study the spectra of assistance needs of the field i
activities, synthesize these needs and their solutions, ;
and disseminate findings to these field activities [Ref. 4].

Figure 3. FESO Functions Related to The Assistance Program

19
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of assistance efforts in terms of benefits to users would
satisfy management requirements, and also provide valuable

feedback information to guide overall FESO efforts. ]

20




III. SCOPE OF THE WORK

A. ASSUMPTIONS

The basic assumption of this study is that a pressing
need exists to obtain quantified information on the effective-
ness of the Assistance Program on an on-going basis.

A parallel assumption is that the expense of evaluating
all assistance requests, on an on-going basis, is not war-
ranted by the level of effort expended in providing assistance
services. Even if it were justified, the effort required for
such an evaluation would exceed the resources available to
the FESO.

The prevailing rationale is that the primary purpose of
the Assistance Program is to provide service to field users.
Secondarily, the Assistance Program should be capable of pro-
ducing an acceptable level of benefit for those users, which
at a minimum would require that it pay for itself, or be self-
supporting. Of course, this must be taken figuratively,
since there is no exchange of funds between shore activities
and CEL with regard to the Assistance Program. In the case
of commercial businesses, the final criteria for benefit,
stated in terms of profit and loss, is return on investment.
This criteria could be approximated for the Assistance Pro-
gram by a measure of discounted present value of estimates
of benefit provided by the users of the service. Accordingly,

the Assistance Program should produce a minimum ROI of 1.0.

21




The need to generate and process evaluation data with a
relatively modest effort requires adoption of a computer-
based effectiveness measuring system. However, the system
must be operable with the data processing capability that is
currently available to CEL. The system should be based on
evaluating samples of the total requests received. The sys-
tem should be flexible to allow evaluation of a variable
number of assistance requests, or all requests for that
matter.

There are certain risks associated with the gathering of
information related to the value of a particular effort. In
the case of the Assistance Program these risks could material-
ize in the form of negative attitudes toward CEL, toward the
Assistance Program, or toward participating individuals. The
creation of such negative attitudes would have a debilitating
effect on the Assistance Program resulting in the decreased
use of CEL as a resource by potential users, and decreased
interest in participating, or in recording participation, by
CEL personnel. Therefore, only those assistance efforts
which are judged to provide measurable benefit should be in-

cluded in field evaluations of benefit.

B. LIMITATIONS

The measuring system estimates the effectiveness of the
Assistance Program during a particular period of time. It
does not measure actual benefit. This would require consider-
able effort over extended periods of time. It does measure

a collective expression of perceived benefit that users are

22
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willing to make, stated in terms of estimated return on
investment.

Evaluating the benefits of a sample of the total requests
received during a given period of time will not provide the
basis for an exact value for the estimated total benefit
during that period. The benefits of the individual assist-
ance requests are normally distributed continuous variables.
At best, these benefit values can be used to develop a reli-
able estimator of the estimated total benefits that would
accumulate during that period, with a known level of accuracy.
For example, a significantly large benefit, compared to other
benefits, might not be included in the sample and, therefore,
would not influence the calculation of ROI. This would result
in understating the range of estimated ROI.

There is a risk in connection with the possible misuse
of ROI data. It should be clearly understood that the esti-
mated ROI for one period of time cannot be used to answer
questions about the level of benefit achieved by the Assist-
ance Program during other periods of time.

There is a greater risk that ROI information developed to
measure the effectiveness of the Assistance Program during
various periods of time might be used in such a way as to be
inconsistent with the basic purpose of the program. Requests
are received in random fashion, at the discretion of request-
ing personnel at shore activities. Therefore, there is no
logical basis for assuming that there should be a significant

correlation between ROI estimated for different periods of
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time, or more importantly, that the ROI should continue to

increase from year to year. The later assumption amounts to
establishing a goal "to make an increasing larger profit,
while providing a free service." If the primary purpose of
the Assistance Program is to provide a service, at no cost

to the user, serious consideration should be given to being

content to see the value of ROI remain above 1.0, at which
point the cost of providing the service is offset by benefits
to its users.

The benefits of the Assistance Program are many and varied.
People in the field, at shore activities around the world
receive the primary benefits. However, engineers and scien-
tists at CEL share in the benefits of the Assistance Program
too.

Although the effectiveness of the program will be stated
in terms of estimated ROI, it should be noted that these data
are based only on that part of the total benefit that can be
quantified with reasonable accuracy and credibility. Since
a variety of additional benefits resﬁlt from assistance
efforts, it is worthwhile to list some of them, so they will
not be overlooked until such time that techniques become

‘ available to quantify them. Some of these "additional bene-

| fits" are listed in Appendix B.
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IV. METHODOLOGY

A. SELECTION OF AN OPERATIONAI SYSTEM TO MEASURE
EFFECTIVENESS

Since its inception, the FESO has been interested in the
evaluation of benefits as a measure of effectiveness, for use
by CEL and NAVFAC. Efforts were undertaken at the Naval Post-
graduate School to measure the effectiveness of the FY-72 and
FY-73 assistance efforts [Refs. 6 and 7]. These efforts pro-
duced a basic foundation for later efforts, although the |
results were not definitive in that they were based on less |
than adequate data gathering instruments, or questionnaires
for gathering evaluation data, and insufficient coverage of
the shore activities served. Later efforts by Hendrickson
and Fisher [Ref. 8], to measure the effectiveness of the FY-
74 Assistance Program, produced a more comprehensive question-
naire and increased the evaluation efforts to include a
larger postion of the activities served. A breakthrough also
resulted in that the techniques for evaluating the worth of

tangible and intangible benefits were advanced considerably.

Although the study produced a workable system, the cost to
measure program effectiveness on an on-going basis, using
those techniques to evaluate each assistance request received
by CEL, was considered prohibitively expensive in terms of
available resources and in relation to the total cost of pro-
viding assistance. Study results, which indicated a mean
benefit of $2.72 for each dollar expended to provide assist-

ance during FY-74, coupled with the potential cost of similar
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measurement efforts, did relieve the immediate pressure for
continuing efforts to measure return on investment for the
program. This led to a decision in FY-75 to defer further
effectiveness measuring for several years. The shift in fund-
ing source to NAVFAC mission management funds created need

for an operable system. It was believed that an operational
system incorporating those techniques could be developed
based on a modification of the Hendrickson and Fisher model.
The cost barrier associated with evaluating all assistance
requests received during a given period could be overcome by
evaluating the benefit of a selected number of the requests
and using these data as a basis for estimating the total bene-

fit of all requests.

B. SELECTION OF A PERIOD TO STUDY

During FY-76, CEL responded to 612 individual assistance
requests from Naval shore activities. Although some thought
was originally given to including all those requests in the
study, a review of the assistance activity during that year
revealed several reasons why the study should focus on the

last quarter of FY-76. The main reasons for selecting that

period for study purposes were:

1. The total of 145 assistance requests during the fourth-
quarter was approximately one-fourth of the total number
of requests received during the entire vyear.

2. The total of 145 requests was approximately one-half of
the number of requests treated in the Hendrickson and Fisher
study of FY-74 assistance efforts.

3. The 145 requests should represent a large enough samp-
ling population for study purposes.
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C. SYSTEM MODEL

The system model is based on the evaluation of individual
benefits to users. Although benefit is considered on a
request-by-request basis, in the final analysis the model
treats the entire Assistance Program as if it were a single
CEL product resulting from a single investment, rather than
a number of individual requests for assistance with their
attendant costs and benefits. This follows the character of
the R&D process, in that successes should make up for failures.
Without failures progress will generally be slow because the
approach will have been too conservative.

The model provides for input from the providers and users
of assistance services and for administration and coordination
by the FESO. The reasoning behind these features is discussed
in Appendix C.

Specifically, the model recognizes that the investment
required to respond to some assistance requests will not pro-
vide a measurable, commensurate return. This is not say that
satisfying a particular request does not provide benefit, for
satisfaction itself is a form of benefit. However, it is
convenient from an operational viewpoint, and less discon-
certing to all concerned, to classify those requests having
marginal or intangible benefit as providing immeasurable or
"zero" benefit, when measuring effectiveness.

No attempt is made to apportion credit to individual
requests, or among the various requesting and responding

groups. In this way, the overall rewards for participation
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in the program are retained without the introduction of risk
which would attend being involved in a request which was later
shown to be of marginal value. 1In short, there was a conscious g
effort to avoid any appearance of penalizing the participants,
whether they are located at CEL or at shore activities.

It is believed that this system will provide information
NAVFAC Code 03 needs, to know whether it is doing the right
thing in funding the Assistance Program with mission manage-

ment funds.

Two questions can be asked in relation to justifying the
investment of funds in the Assistance Program. These ques-
tions are:

1. Did the Assistance Program produce an acceptable level
of benefit?

2. What level of benefit was achieved by the Assistance
Program?

The answers to both of these guestions are valuable, but
each carries a different cost in terms of effort and timeli-
ness of availability. Efforts to determine whether the Assist-
ance Program produced an acceptable level of benefit during
a given fiscal year could be carried out and completed during

that fiscal year. Results would be available to management

in time to influence decisions concerning program efforts in
the following fiscal years. By contrast, evaluation efforts
to determine the overall level of benefit for a given fiscal
year would require more effort and could not be completed

until after the end of that fiscal year. Thus valuable man-

agement information would not be available until after final
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decisions had been made on funding of the next fiscal year's
efforts. Also management pressure for this information could
be expected to result in a period of concentrated evaluation
effort shortly after the end of the fiscal year.

From an operational viewpoint, there was strong intuitive
appeal for answering the first question. Yet, it is believed
that effectiveness information on the overall level of benefit
would be more useful, and therefore of more interest to man-
agement. In view of the importance of these two divergent

views, an attempt was made to satisfy both of them.

D. EXPANDING THE FESO AUTOMATED INFORMATION SYSTEM

The feasibility of adapting a computer software package
for a small service organization had already been demonstrated
by Suess and Thaler [Ref. 9]. A computerized information sys-
tem had been developed and demonstrated for the FESO using
the Statistical Package for Social Sciences (SPSS). This sys-
tem is currently being used by the FESO, a testimonial to the
value of that effort.

Suess and Thaler stressed the importance of adequate sup-
porting documentation in developing the information system.
It was considered no less important when modifying the exist-
ing system, in that it would enable the FESO to understand
and effectively maintain the automated information system
using the SPSS. Accordingly, detailed documentation of the
processing logic and operating procedures for expanding the
FESO Automated Information System to process information on
benefit was included as part of this study. The expansion of
this system is discussed in Section VI.
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V. FEASIBILITY OF MEASURING EFFECTIVENESS BY SAMPLING

A. OVERVIEW

The answer to the question of whether the Assistance Pro-
gram produced an acceptable level of benefit during the
fourth quarter of FY-76, when 145 requests were received,
could be obtained by a somewhat simplistic sampling procedure
which had considerable operation appeal. By contrast, the
answer to the question of what level of benefit was achieved
during that period would require application of a more rigor-
ous procedure. Both procedures were pursued. Either of them,
if shown to produce reasonably accurate estimates of benefit,
would provide NAVFAC Code 03 with on-going information on
program effectiveness within available CEL resources.

This section describes the efforts to develop and demon-
strate an operational system to obtain adequate information
on effectiveness measures with an affordable level of effort.
Because of its detailed nature, the results obtained from the
various approaches are previewed in this subsection, with the
details included in subsections to follow.

The original approach was limited to determining whether
the Assistance Program had produced an acceptable level of
benefit. The initial procedure was to subjectively rank each
request in terms of ranges of estimated potential benefit.
Then the evaluation of individual requests with potentially
large benefits would proceed and continue until the aggregated

benefit exceeded the total cost of providing assistance. At
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that point evaluation efforts would stop. Although these

procedures were not followed exactly, in that efforts were

not concentrated on evaluating potentially large benefits,
it was shown that the benefits of ten evaluated requests, or
approximately seven percent of the total of 145 requests,
exceed the $53,766 cost of the program.

The direction of the study was then changed to an approach

which measured effectiveness in terms of ROI, based on the
evaluation of requests in randomly sampled groups of requests.
The sampling population was reduced to 115 requests by elim-
inating 25 requests subjectively ranked as producing "zero"
benefit and five duplicate requests. Three trials were made
using a multiple group sampling procedure with three, four,
and then five groups of four requests each. Ranges of total
estimated benefit were then calculated assuming a 95% confi-
dence interval. They were too wide. 1In addition, the lower
limit was negative and therefore unacceptable. The range
narrowed and converged toward acceptable limits with each suc-
ceeding trial. This was caused by the small number of sample
groups and the wide range of individual benefits. This samp-
ling procedure was abandoned before the lower limit of the

range of estimated total benefit assumed a positive value,

although the benefits of 20 requests, or 17 percent of the
total requests, had been included in the calculations.

The random sampling approach was then changed to include
a procedure that parallels attribute inspection in the manu-

facturing industry. Six additional trials were made using a
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grouped sequential sampling procedure. The group size was
progressively increased to include 4, 8, 12, 15, 18, and then

45 requests. Ranges of estimated total benefit were again

produced, which were consistently narrower than those produced ]
by multiple group sampling. An acceptable range was achieved
with the second additional trial (No. 5) which included eight

requests, or seven percent of the total. The range was still

quite wide, but narrowed with each succeeding trial. Results
based on the benefits of 45 evaluated requests indicated that
the minimum acceptable estimated ROI for the Assistance Pro-
gram during the fourth guarter of FY-76 would be realized
within a range between seven and 24, with a confidence of 95
percent.

In view of the concern for operational simplicity, the
potential for expanding the original subjective ranking approach
to produce estimates of total benefit was then explored. Using
this approach, the total benefit was estimated to be $707,017,
which corresponded to a return on investment of 13.

It was also shown that the Assistance Program had produced
an acceptable level of benefit. Identified benefits of the 45

evaluated requests totaled $324,017, or a return on investment

of six.

B. SELECTION OF EVALUATION TECHNIQUES

Before the study had progressed vary far, the decision was
made to have the EFD RDT&E liaison engineers evaluate the
requests from their organizations as had been done in the FY-

72, FY-73, and FY-74 surveys. They were requested to
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coordinate the evaluation of those requests with the author
administering the evaluation of requests from other organiza-
tions. A modified questionnaire was developed and used to
obtain evaluation data from field users. The development of

this questionnaire is discussed in Appendix D.

C. SUBJECTIVE RANKING

A review of the data from the three previous surveys
revealed a wide range of individual benefit values with a
small number, about five percent, of relatively large benefit
values included among them. This review provided the basis
for the original approach, which was to determine only if the
Assistance Program had produced an acceptable level of bene-
fit, i.e., a return on investment of 1.0. Some other minimum
value of ROI could be selected, for this value defines what
is considered an acceptable level of benefit, but recovery
of cost was considered to be a minimum requirement.

Each of the 145 requests were subjectively ranked in terms
of their estimated potential benefit using the same benefit
value ranges included in the revised form for recording verbal
requests for assistance. (Appendix E.) The results of this
ranking effort, to subjectively identify the "larger" benefits,
indicated that a total of five requests were each estimated
to provide potential benefit in excess of $25,000 (Table I).

The operational appeal of this approach was increased with
the thought that evaluating those five requests, or less than

four percent of the total requests, might identify benefits
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that amounted to more than twice the cost ($53,766) of pro-
viding assistance services during the fourth quarter of FY-76.

At the time the evaluation of those five requests was
ready to begin, the expanded FESO Automated Information System
was ready to be tested with live data. Rather than wait to
obtain data from evaluating the "larger" benefit requests,
six requests which had been evaluated by the EFD RDT&E liaison
engineers were chosen so as to provide a variety of data for
test purposes. The total benefit from these six requests was
determined to be $46,828, or 87 percent of the cost of the
Assistance Program.

As testing of the expanded information system continued,
and again without concentrating on the "larger" benefit
requests, the number of evaluated requests included in the
data base was increased from six to ten. Three more requests
evaluated by the EFD representatives were added, and one
request evaluated by the author. These four included one
request which had been evaluated as a duplicate, and therefore
of zero benefit. The total benefit of these ten requests
amounted to $54,428. Thus identified benefits from approxi-
mately seven percent of the total requests, had exceeded the
cost of the program. In addition, the identified benefit of
nine of these requests was in the range of potential benefit
as ranked by the author. The results of these ten evaluations
are shown in Table II.

Although the results were encouraging, serious doubts
were forming as to their credibility and usefulness to man-

agement. There would be some who would question the approach.
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TABLE I

SUBJECTIVE RANKING OF ASSISTANCE REQUESTS

Benefit Estimate Range of Estimated Number of Percentage

Code Potential Benefit (§) Requests of Total

1 0 25 17
2 0o - 499 19 13
3 500 - 4999 73 50
4 5000 - 24999 18 12
5 Over - 25000 5 4
6 (Duplicate) 0 5 4

TOTAL 145 100

TABLE II

BENEFITS OF FIRST TEN ASSISTANCE REQUESTS

Benefit Estimate

Request Number Code Benefit ($)
First six 557 1 0
643 4 23,862
647 L 0
682 4 20,000
688 3 716
720 3 29458
Next Four 559 3 6,000
587 6 0
588 3 0
L5 3 1,600
TOTAL _EZT;;;—
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Therefore, the direction of the study was modified and the
scope expanded to overcome potential barriers to future use.
The direction was changed to determine what level of bene-

fit had been achieved, stated in terms of ROI.

D. RANDOM SAMPLING APPROACH

In this approach, requests were randomly selected, evalu-
ated, and their individual benefits aggregated and used as a
basis for estimating the total benefit of all requests
received. The estimated total benefit was then divided by
the total investment in the Assistance Program to determine
an estimated ROI. The aim was to achieve significant results
with the minimum size sample, so that evaluation efforts in
an on-going system could be maintained at a manageable level.
Somewhat arbitrarily, although based on results to that point
in the study, a ten percent sample size was selected. With
a sampling population of 115 requests, the sample consisted
of 12,

A multiple group sampling procedure using three separate
sample groups of four requests each, with replacement taking
place before each new group was selected, was chosen as the
most appropriate procedure for this sample size. The premise
was that the mean and standard deviation of the sample group
means would provide the best estimate of the mean of the
population of requests sampled.

The SPSS provides a procedure for taking a random sample
from a file (population) for processing. A factor is selected

which is a positive number less than 1.0 which indicates the
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percentage of the file that is to be analyzed. For instance,
a factor of 0.1 would result in approximately a 10 percent
sample for the entire file. The probability of selecting any
particular request in the file is equal to the factor speci-
fied. However, as each request is considered for selection
independently of all other requests, the resulting set of
sampled requests will generally not be exactly the size speci-
fied. The sample procedure used by SPSS is set up in such a
way that a different random sample will be selected each time
the user requests a sample [Ref. 10].

A factor of 0.033 was selected to obtain the three groups
of four requests each for a series of multiple sampling.
However, rather than obtaining this grouping, the SPSS proce-
dure consistently provided samples containing three, two, and
five requests. Repeated attempts to obtain three or more
equal size samples proved fruitless and efforts to use the
SPSS sample procedure were abandoned.

Using the random number generator program in an HP-25
programmable hand-calculator, three groups of four regquests
each were selected. Field evaluations via telephone inter-
views were performed by the author for those selected
requests not already evaluated by the EFD RDT&E liaison
engineers. The resulting mean of the mean benefit of these
three sample groups was $12,134, with a standard deviation
of $9,607. Although the benefit values of individual
requests are assumed to be normally distributed, the sampling

distribution was probably not normal since the sample size




was small (less than 30). Accordingly, the student's "t"
distribution for small sized samples was used [Ref. 11l]. The
95% confidence interval of the mean benefit was determined to
range between -$11,734 and $36,002. The corresponding range
of total benefit for the population of 115 requests was from
-$1,349,410 to $4,140,230. Thus the estimated range of ROI
was between -25 and 77 with a confidence of 95%.

A review of these figures in the light of the benefits
already identified spoke for the need to seek a narrower
confidence interval.

Another set of requests was randomly selected to comprise
the fourth sample group. Again, missing evaluations were ob-
tained from telephone interviews. The sample then consisted
of 16 requests, divided into four groups. The resulting mean
of the mean benefit shifted to the left and the confidence
interval was narrowed somewhat, although it was still not
definitive since the lower limit remained negative. The
resultant range of ROI was -11 to 52.

The number of sample groups was increased again, to five,
in an attempt to gain further narrowing. The process of ran-
donly selecting another group of four requests, obtaining
missing evaluations and performing the necessary calculations
was repeated as above. The results were encouraging in that
the range of ROI did narrow further, although the left end
remained negative. The results of these three sampling trials

are shown in Table III.
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TABLE

AEALIL

ESTIMATED TOTAL BENEFIT BY MULTIPLE GROUP SAMPLING

Limits of 95% Confidence Interval
BENEFIT
LIMIT —
X (§) TOTAL ($)* | ROI
Trial No. 1
3 groups of 4
requests each —
X = $12,234. Lower | -11,374 | -1,349,410 | -25
S = $9,607 Upper | 36,002 | 4,140,230 77
Trial No. 2
4 groups of 4 i
requests each —
X = $9,639 Lower -5,152 -592,480 | -11
{/s\= $9,297 Upper 24,430 2,809,450 52
Trial No. 3
5 groups of 4
requests each — g
X = $8,641 Lower -2,055 -236,325 -4
S = $8,471 Upper | 18,977 | 2,182,355 | 41
* for 115 requests
where X = mean benefit
§\= sample standard deviation
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At this point it was tentatively concluded that the diffi-
culty in obtaining a fairly narrow and definitive range of
estimated total benefit was mainly due to the small number
of sample groups and the wide range in value of individual
benefits. It was believed that these complications would not
be present, or at least not to the same degree, in on-going
evaluations with a larger sample population.

A similar situation, in which a wide range of indiwvidual
benefits is fixed, but the sample size can be effectively
increased, exists in the manufacturing industry, where inspec-
tion of entire lots of goods is too expensive. Sampling
inspection by attributes is used with the intent of achieving
the desired type of control information with the smallest
possible sample. In an attempt to reduce the total amount
of inspection required, segquential sampling is used. This
procedure consists of inspecting one item at a time, or one
group of items at a time, and after each inspection deter-
mining whether the accumulated information from items thus
far inspected justifies a decision concerning acceptance or
rejection of the lot, or whether another item or group of
items must be inspected. A judgement concerning the whole
lot is made on the basis of the combined samples [Refs. 12
and 13]. 1In attribute inspection applied to manufacturing,
upper and lower acceptance limits are established for defec-
tive items as the basis for an accept or reject decision.

In this study, where the attributes are benefits, an "accept-

able" range was achieved when the upper and lower confidence
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j limits were both positive. This amounts to rejecting the

| situation where a large isolated benefit or :a significant

number of zero benefits produce non-definitive results. An
acceptable range may still be fairly wide, although evalua-
“ tion of additional groups will narrow the range further.
| Grouped sequential sampling was chosen so that results

could be compared with those previously obtained from multiple

group sampling. Specifically, a fourth trial was run with

the evaluated benefits of the four requests in the first

group of the multiple group sampling procedure used to cal-
culate estimated total benefit. If the sample were suffici-

ently convincing, a decision could be made about the entire

program at that point. Previous results did not indicate
that this would be so, although it might be in future evalu-
ations. Accordingly a fifth and sixth trial group were
tested using combined samples of eight and 12 requests. At
that point duplicate requests appeared in the random sample
groups which had the effect of reducing the combined samples
for the seventh and eighth trials to 15 and 18 requests.

One more possible test of this procedure existed. A total %
of 45 requests had been evaluated at that time by the EFD

RDT&E liaison engineers and the author. These did not include

any duplicate requests or those ranked in the "zero" benefit
range, which were excluded from the random sampling approach.
The ninth trial consisted of testing these 45 requests as

one sample to see whether a narrower range of estimated total

benefit would result. This was a biased trial, although the
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inaccuracy was believed to be minimal since 40 percent of the

requests had been randomly selected. Also, since the sample

of 45 requests represented 39 percent of the total of 115
requests in the population, it should produce a fairly reli-
able estimate of total benefit. The results of the six grouped
sequential sampling trials are shown in Table IV.

The identified benefits of the 18 requests in Trial No. 8 |
amounted to $145,844 and the identified benefits of the 45
requests in Trial No. 9 totaled $324,019. These values pro-
vided sufficient evidence to conclude that it was feasible
to obtain meaningful ranges of estimated total benefit with a
random sampling approach, and no further attempts were made
to narrow the range. At that point it had been determined
that the estimated ROI for the Assistance Program, during the
fourth quarter of FY-76, would fall within a range between
seven and 24, with a confidence of 95 percent. ;

Several significant differences were apparent from a com-
parison of the results from grouped sequential sampling with
those from multiple group sampling:

1. The range of estimated total benefit was wider with

multiple group sampling, and although it narrowed faster and

more uniformly than with grouped sequential sampling, the
lower limit remained negative after benefits of 16 percent
of the requests had been included in the samples.

2. The range of estimated total benefit was consistently
narrower with grouped sequential sampling, and the lower limit

became positive by the time benefits of seven percent of the
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“ TABLE IV

ESTIMATED TOTAL BENE:IT BY GROUPED SEQUENTIAL SAMPLING

! Limits of 95% Confidence Interval
BENEFIT
LIMIT —
X ($) TOTAL ($)* ROI
Trial No. 4
4 requests —
X = $2,383 Lower -3,218 -370,116 -7
S = $4,035 Upper 7,983 918,045 | 17
Trial No. 5
8 requests —
X = $11,987 Lower 2,626 301,967 6
S = s11,482 upper | 21,347 | 2,454,951 | 46
Trial No. 6
12 requests —
X = $12,134 Lower 3,682 423,419 8
S = 13,437 Upper | 20,586 2,367,355 44
* for 115 requests
where.§-= mean benefit
§\= sample standard deviation

Page 1 of 2
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TABLE IV (Continued)

ESTIMATED TOTAL BENEFIT BY GROUPED SEQUENTIAL SAMPLING

Limits of 95% Confidence Interval
BENEFIT
LIMIT —
X ($) TOTAL ($)* ROI
Trial No. 7
15 requests —
X = 59,723 Lo -r 2,618 301,070 6
[ S = $12,914 Upper | 16,828 | 1,935,220 | 36
Trial No. 8
18 requests —
X = 58,102 Lower 1,986 228,424 4
'S = $12,298 Upper | 14,218 | 1,635,070 | 30
Trial No. 9
45 request —
X = $7,200 Lower 3,056 351,440 7
€\= $14,183 Upper 11,344 1,304,560 24
* for 115 requests
where X = mean benefit
i S = sample standard deviation
L
i Page 2 of 2 3
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requests had been included in the sample group, although the

range was still quite wide.

The results of the nine random sampling trials are shown
graphically in Figure 4 for comparative purposes. Since the
calculations of statistics were performed external to SPSS,
using an HP-25 programmable calculator, the procedures were
not included in the modified FESO Automated Information Sys-

tem. However, typical calculations are included in Appendix F.

E. ESTIMATING APPROACH

With the knowledge that a random sampling approach would
produce meaningful benefit information for management use, the
possible value of subjectively ranking requests into ranges
of estimated potential benefit was explored further. By
multiplying the number of requests in each range by the mid-
value of that range, and summing these range totals, an esti-
mate of total benefit could be obtained. Since the mid-value
of the "over $25,000" range was unknown, the value of $25,000
was arbitrarily assumed. Performing these calculations
resulted in an estimated total benefit of $600,500 (Table V).
The value was well situated within the 95 percent confidence
limits of from $351,440 to $1,304,560 obtained in sampling
Trial No. 9. Actually, it was conservative as it was 38 per-
cent below the mid-point value of $828,000.

An opportunity existed to see how conservative the benefit
estimating approach was, by comparing it with the identified
benefits of the 45 requests included in Trial No. 9. Using

those 45 requests, the procedure described above was repeated.
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The estimated total benefit was calculated to be $263,508,
compared to the identified total benefit of $324,017. The
estimating approach was conservative by 19 percent.

A review of the individual benefits of the 45 requests
showed that three requests produced benefits greater than
$25,000. The values of these benefits were $75,165, $39,770,
and $30,000. Their mean value was $48,312. Using $48,000
for the mid-value of the "over $25,000" range should increase

the reliability of the estimate since it would then be based

on actual benefit data. Recalculating the total benefit
using this revised mid-value resulted in an estimated value
of $715,500. This value was closer to the mid-point value of
$828,000 from Trial No. 9, but still 14 percent below it.

Using $48,000 for the mid-value of the "largest" range
and repeating the comparison with the 45 evaluated requests in
Trial No. 9 resulted in an estimated total benefit of $332,500.
A difference of only three percent from the identified total
benefit of $324,017 was accepted as an indication that the
estimating approach, as practiced by the author, had been suc-
cessfully demonstrated to be reasonably accurate.

After that successful demonstration, an estimate of total
benefit was made based on the actual benefit that had been
identified and the estimated benefit remaining in the 70
requests that had not been evaluated. The results of these
calculations indicated an estimated total benefit of $707,017
(Table VI). Although this value was very close to the origi-

nal estimated value of $715,500, it was not taken as an
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TABLE V

ORIGINAL ESTIMATE OF TOTAL BENEFIT

Range of Estimated Mid-value Number of Estimated
Potential Benefit ($) of Range ($) Requests Benefit ($)

0 0 30 0

0 - 499 250 19 4750

500 - 4999 2750 73 200750

5000 - 24999 15000 18 270000

over 25000 25000 5 125000

TOTAL 145 600500

TABLE VI

ESTIMATE OF TOTAL BENEFIT BASED ON EVALUATED BENEFIT

Range of Estimated Mid-value Number of Estimated
Potential Benefit ($) of range Reguests Benefit ($)
0 0 30 0
0 - 499 250 9 2250 a
500 - 4999 2750 49 134750 §
5000 - 24999 15000 10 150000 |
over 25000 48000 2 96000
SUBTOTALS 70 383000
EVALUATED REQUESTS 45 324017

TOTALS 115 707,017




indication that these estimates of total benefit were any
better than those obtained by the grouped sequential sampling
procedure. What was apparent, was that the estimating approach
provided another valuable tool for the FESO to use in estim-
ating total benefit with reasonably accuracy. For this rea-
son, procedures were incorporated into the expanded FESO
Automated Information System to facilitate these calculations.

These procedures, along with other system modifications are

discussed in section VI.




VI. EXPANSION OF THE FESO AUTOMATED INFORMATION SYSTEM

Using the Statistical Package for the Social Sciences
(SPSS), an automated information system was developed and
demonstrated by Suess and Thaler [Ref. 9]. It has since been
implemented to satisfy the data processing requirements of
the FESO using the Lawrence Berkeley Computing Center via a
batch terminal.

Since the gathering and processing of information on the
benefits of assistance requests will be an on-going require-
ment for the FESO, it was a logical next step to accommodate
by expanding the FESO Automated Information System. The
expansion of the system to satisfy the information require-
ments of an effectiveness measuring system is discussed in

the remainder of this section.

A. STATEMENT OF SYSTEM OBJECTIVES
The major objectives in expanding the FESO Automated
Information System are:

1. To relieve the FESO of as much time-consuming manual
data manipulation as possible.

2. To provide a method to process benefit information on
any or all requests received during any or all quarters of
a fiscal year.

3. To provide a method to verify automatically the
accuracy of the data input to the computer.

4. To accurately process and generate all of the benefit

information required by the FESO in preparing effective-
ness reports.
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B. IDENTIFY OUTPUT REPORTS

The initial step in expanding the system was to identify
required output reports. To ensure adequate identification
for control purposes, each output report was given a descrip-
tive title and assigned a report number.

Previous efforts had identified eleven reports as being
necessary to provide the FESO with the information to function
effectively. Eleven additional reports relating to benefit
information were identified as being necessary and were given
individual designators. An inventory of these reports is in-

cluded in Figure 5.

C. PREPARE REPORT SPECIFICATIONS

After the output reports had been identified, input and
data manipulation required to produce the output reports were
determined. This was done by preparing a Report Specification
for each output report listed in the Inventory of Reports.
Preparation of the Report Specifications required a detailed
systematic analysis of each output report to determine the
data selection criteria, data elements, data manipulation
logic and output parameters. The report specifications for
the eleven benefit reports are included in Appendix G. The
information contained in the report specifications of the
benefit portion of the information system was used to prepare
the SPSS control cards and operating procedures described

later.
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Report No.

0B
12
13
14
LS

16
7
18
18A

19

21

Figure 5. Inventory of Benefit Reports

INVENTORY OF BENEFIT REPORTS

Benefit Edit Report

Original Estimate of Total Benefit
Breakdown of Evaluation Status
Breakdown of Field Evaluation Data

Comparison of Contribution and Information
Provided

Summary of Savings by Type of Savings

Estimated Minimum Benefit of Evaluated Requests
Summary of Evaluated Benefits by Type of Savings
Statistics for Evaluated Benefits

Summary of Benefits by Benefit Code

Estimated Minimum Remaining Benefit by
Benefit Estimate

Comparison of Benefit Estimate and Benefit




D. COMPILE DATA ELEMENT LIST AND ASSIGN CODES

With the report specifications prepared, the requirements
for the data input became apparent. A review of the report
specifications provided a composite list of all data elements
that should be included as input to the preparation of the
reports. A list of all data elements used in the benefit

portion of the information system is shown in Figure 6.

E. DESIGN INPUT RECORD FORMAT AND CODE DATA DEFINITION

The structuring of the data elements followed from the
format of the gquestionnaire (input record). Figure 7 shows
the format of the input record for assistance benefit inform-
ation. Fields 1 through 4 comprise the control group and are
identical to those previously used, as in Field 5. Field 5
is a special type field. It is a redefinition or combination
of fields 3 and 4. Fixed data comprise Fields 6 through 15
and 20 through 22. Fields 16 through 19 and 23 comprise the
variable group.

With the input record format described, the additional
data base was described in computer languacge utilizing the
data definition language feature of the SPSS. This process
entailed defining the data elements and their codes in the
format specified in the SPSS Manual. The results of the prep-
aration of data definition cards describing the expanded
portion of the Assistance Program data base are listed in
Appendix H. Cards which relate to the benefit portion of
the data base, or required modifications to accommodate it,

are preceded by a solid ball (e).
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DATA ELEMENT LIST

Number of
Data Element Characters Format
Evaluation 1 Numeric
Estimate of Benefit 1 Numeric
Any Benefit 1 Numeric
No Benefit : | Numeric
Benefit Code 2 Numeric
Use of Advice or Assist ince 2 Numeric
Use Factor 4 Numeric
Discounted Present Value Factor 5 Numeric
Type of Savings 1 Numeric
One-Time.Construction or Repair 6 Numeric
Cost Savings
Annual Maintenance Cost Savings 6 Numeric
Annual Operating Cost Savings 6 Numeric
Project Cost 7 Numeric
Contribution of Advice or 1 Numeric
Assistance to Decision
Percent of Information Provided 3 Numeric
by CEL Compared to Total
Would Solution be Applicable to i Numeric
Other Activities
Benefit 6 Numeric

Figure 6. Data Element List
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F. CONVERT REPORT SPECIFICATIONS INTO COMPUTER TASK
DEFINITIONS

! A set of task~definition cards was then prepared to

describe the data manipulation and the statistical calcula-
~; tions to be performed on selected data for each report to be
produced. The data-definition cards remain unchanged while
i preparing all reports. However, a set of task-definition

cards is required for each report. Each set of cards was

identified by using a TASK NAME statement card.

i o

The report specification provided the information neces-

{ sary to prepare the task-definition cards. The data selection

constraints defined which data should be used. The data

manipulation requirements defined which calculations were to
;» be made. The task-definition logic for each of the benefit

information reports developed for the Assistance Program are

e
Baamis

contained in Appendix I.

G. DEVELOP EDIT LOGIC
In developing the editing logic for the benefit portion i
of the Assistance Program data base, "sight" verification of
the input data was implemented through the use of the activity
file, a computer printout of all input data.
Prior to the processing of any reports, the input data
was run through an edit operation. This edit operation was

designed by the preparation of an additional set of task-

definition statements. This set of task-definition statements
checks each data record for accuracy in conformance with the

coded data previously established on the data-definition
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S

cards in the computer program. Figure 8 lists the set of
task-definition statements prepared for the edit operation.
The edit logic checks each field in the input record for
accurate and complete data in two manners. First, the con-
tent of each field is checked against the data-definition
section statements that defined the structured data base and
accepted values. Each field must have an acceptable value
or it is flagged as an error. Next the relationship between
fields is defined and the content of the related fields must
be consistent. For example, if for a particular request, the
type of saving field has been coded "1," indicating that a
one-time construction or repair savings has been realized,
and there is no data in the one-time savings field, the edit
logic will flag an error. If the record passes the edit with-
out any error flags, the data are considered accurate and
complete.

Error information about the data record that failed the
edit test is displayed through the use of an exception report.
Error flags showing the input card columns containing erron-
eous data are displayed in the report along with the necessary
record identification information. When the erroneous data
card records are corrected and all input data passes the edit
with a "negative" exception report (no errors), processing of
the reports may begin.

Artificial test data were contrived for the benefit portion
of the information system to test the edit logic. Invalid

data were constructed to test the comprehensiveness of the
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edit logic. After successfully passing this test, representa-
tive live data were prepared and used as input to test each
report separately. After each report processing logic was
tested separately, a system test was conducted using live
data and generating all benefit reports.

The test reports prepared for the benefit portion of the
Assistance Program data base provided some interesting results
which were discussed in section V. To illustrate a typical
test report, the test report used as a basis for Table II is
shown in Figure 9. The reason that Table II lists ten
requests, while Figure 9 lists only seven, is that three of
the requests were ranked as "zero" benefit requests which ex-

cluded them from field evaluations.
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VII. CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS

The arguments for and the demonstration of the use of two
conceptually different approaches to satisfy NAVFAC manage-
ment requirements to measure the effectiveness of a small
service program have been presented in this study. The follow-
ing conclusions have been drawn.

1. The data resulting from user evaluations of randomly
selected assistance requests, when processed by a computer-
aided information system is a viable and econcmically afford-
able basis for estimating the return on investment of the
resources expended on the Assistance Program.

2. Grouped sequential sampling procedures produced mean-
ingful ranges of estimated total benefit for requests received
during the fourth quarter of FY-76. The total benefit for
that period was estimated to be between $350,000 and $1,300,000,
which corresponded to a return on investment between seven and
24, with a confidence of 95 percent.

3. The Assistance Program produced an acceptable level
of benefit during the fourth quarter of FY-76. Benefits gquan-
tified in this study amounted to $324,017, or a return on
investment of six.

4. An estimating approach based con subjectively ranking
requests into ranges of potential benefit is a valuable tool
for the FESO to use in estimating total benefit of the Assist-

ance Program with reasonable accuracy. Using this approach,
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the total benefit of the Assistance Program during the fourth
quarter of FY-76 was estimated to be $710,000, or a return on

investment of 13.

B. RECOMMENDATIONS
1. Each request should be subjectively ranked by the

FESO into one of two categories; those containing "zero"

benefit, and those with potentially measurable benefit. "Zero"
benefit requests should be excluded from further evaluation.

2. An effectiveness measuring system, using 2 random
sampling approach as presented in this study, should be
adopted by the FESO for measuring the effectiveness of the
Assistance Program during FY-77.

3. Evaluation data for selected requests shculd be ob-
tained from field users, using the feedback questionnaire
developed as part of this study. Requests originating from
the EFDs should be administered by the EFD RDT&E liaison
engineers. The FESO should administer the evaluation of all
other selected requests.

4. Four groups of four requests each should be selected
from each of the four quarters of FY-77, which should approxi-
mate a ten percent sample. Evaluation data from these
requests should be used to calculate estimated total benefit
and return on investment using procedures for multiple group a
sampling, grouped sequential sampling, and then request-by-
request sequential sampling as the basis for selecting a single
sampling plan and an appropriate sample size for on-going

effectiveness measurements.
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5. Additional work should be undertaken by the FESO to

locate or develop procedures for selecting sample groups and

programs to perform the necessary statistical calculations

for the selected sampling procedure which are compatible with
the SPSS, or can be incorporated into the FESO Automated

Information System.




APPENDIX A

CURRENT PERFORMANCE MEASUREMENTS

In 1971, the FESO initiated measurements to gauge the
activity of the Assistance Program and its usage by field
personnel. The Assistance Program is currently measured by
parameters, which are indicators of activity, rather than
effectiveness. For the most part, they measure level of

effort or input, rather than output.

A. NUMBER OF REQUESTS

The number of requests measurement is simply a count of
the individual assistance requests received from personnel
located at shore activities. This is one of the two primary
measures used to gauge usage of the Assistance Program. A 222
percent increase in usage over the six years that measurements
have been made is encouraging. The results of these measure-
ments are shown in Figure 10. During the fourth quarter of

FY-76, 145 requests were received from shore activities.

B. NUMBER OF ACTIVITIES

The number of activities measurement is a count of the
individual activities whose personnel have requested assist-
ance. This is the other primary measure for evaluating usage
of the program. These two measure were selected and are used
together, because it is felt that it is better, in terms of
value to the Navy, to receive one request from each of ten

activities, than ten requests from one activity. The magnitude
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of the number of activities count is smaller than the number
of requests, simply because there are more people than there
are shore activities. A 155 percent increase in usage, over
the same siX-year measuring period, is also encouraging. The
results of these measurements are shown in Figure 1ll. During
the fourth quarter of FY-76, requests were received from -

personnel at 78 individual shore activities.

C. SOURCE OF REQUESTS

The source of requests measurement categorizes the number
of requests received by the type of organization that the
individual requestor represents. The source of requests by
type of organization for requests received during the fourth

quarter of FY-76 are shown in Figure 12.

D. METHOD OF REQUEST

The method of receipt categorizes the method by which
the individual requests were initially received by CEL
personnel. Information on the method of receipt for requests
received during the fourth quarter of FY-76 is shown in
Figure 13. The fact that 88 percent of the requests were
initially received by telephone is an encouraging acceptance
of CEL's philosophy that it should be easily reached by

telephone.

E. SUBJECT OF REQUESTS

The subject of requests measurement is a categorization
of the number of requests received into broad subject cate-

gories. This measurement is expressed as a percentage and
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tends to illustrate that the full breadth of CEL's capabili-
ties are employed in providing these services to shore acti-
vities. The subjects of requests received during the fourth
quarter FY-76 are shown in Figure 14.

F. RESPONSE TIME

The response time measurement is simply a count of the

calendar days that elapse after receipt of a request by CEL,
until it is satisfied. This measure is the only one that
approaches a measurement of output--timeliness of response.
The results of this measurement for requests received during
the fourth quarter FY-76 are shown in Figure 15. This is a
display of the elapsed time to satisfy a request by the number
of requests satisfied within that period of time. The fact
that 72 percent of the reguests received during the fourth
quarter were satisfied within seven calendar days speaks well
of the capability of CEL personnel to respond to field needs
in a timely manner.

These measurements are useful in that they indicate an
active and growing program, but with one exception they suffer
from the disadvantage of measuring effort. Additional param-
eters, that provide meaningful measures of output and benefit

are now required.

One current shortcoming in the administration of the
Assistance Program is the lack of organized feedback from its
users. An effectiveness measuring system will provide a lim-

ited amount of feedback information, but on a continuing basis.
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This information will be useful in guiding and improving
the program and expanding the potential for multiple use of

certain successful applications of research results.
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APPENDIX B

ADDITIONAL BENEFITS OF THE ASSISTANCE PROGRAM

The benefits of the Assistance Program are many and varied,
and personnel at CEL and shore activities both share in these
benefits. Since this study dealt only with those benefits
that could be measured to some quantitative degree, it was
considered important to list them so that they will not be over-
looked and forgotten. Some of the additional benefits of the
Assistance Program are that it:

Promotes two-way communication and hence better under-
standing between laboratory and field personnel.

Accelerates the diffusion and
Provides valuable contact for
actual field problems. Often
ence gained when a site visit

Identifies actual field needs

adoption of new knowledge.
laboratory personnel with
this is "hands-on" experi-
is required.

that would be amenable to

solution through the R&D process.

Provides feedback information

to those involved in the

R&D process, which serves to guide the direction of the
research program toward efforts related to common field
needs, the solutio~ of which would have far-reaching

impact.

Although there was no attempt made to assess

the value of this benefit, there is little doubt that it

exists.

Some future effort might attempt to evaluate

the increased effectiveness of a research program as a
result of having better knowledge of the actual needs

of the end users of the research.

For instance, an

improvement of between one and two percent of CEL's
program would offset the annual cost of the Assistance

Program.

Provides information not otherwise available to field

personnel.

Saves the time of field personnel who can avoid searching
for information via literature searches and technical

reports.
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- Avoids the selection of some less than optimum alterna-
tives by field personnel.

S
pa——

- Provides CEL researchers with the potential for almost
instant job satisfaction through participation in the
immediate solution of actual field problems.
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APPENDIX C

CRITERIA FOR INPUT TO AND PERFORMANCE OF THE EVALUATION PROCESS

A. INPUT CRITERIA

Before proceeding with the development of a system model
to relate individual evaluations to an effectiveness deter-
mination, some criteria had to be established to guide the
evaluation effort. Since the procedures attempt to measure
benefit to users, the users must be involved, but not to the
extent that they will view CEL, its personnel, or the evalua-
tion system as a threat to themselves or to their organization.
Nor should they be made to feel that the effort is a busy,
self-serving one on the part of CEL.

For example, there is little value in asking a person
guestions related to the benefit of the response to a particular
request, when an experienced decision maker could subjectively
estimate that little if any quantifiable benefit resulted from
the exchange of information between CEL and field personnel.
Again, this is not to say that the exchange did not provide
benefit. It is only a realization that quantification of some
benefits is not yet possible. If it can be judged with rea-
sonable certainty that an assessment of benefit in guantitative
terms would be difficult, if not impossible, why ask the field
requestor for confirmation? Such tactics could be interpreted
as a threat to the requestor if he thought that each request

to CEL for assistance would be followed by an evaluation of
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the benefit of the response he received. It might be easier
to forego asking for assistance. In short, requests ranked
by the FESO as containing "zero" benefit should not be evalu-
ated in the field.

The procedures should also involve the laboratory engineers
and scientists who provide the assistance, but not to the
extent that they would view the evaluation effort as unneces-
sary or as requiring an inordinate amount of their time. The
responsibility for reporting a significant part of the total
assistance activity, those requests which are initially received
by telephone, rests with the research personnel. If the evalu-
ation effort reached the point where it consumed an inordinate
amount of time, in relation to that which was required to pro-
vide the assistance, it could become easier to not report the
assistance request and thereby automatically avoid any subse-
quent evaluation effort. The research personnel represent a
resource that makes the Assistance Program possible, They
should be protected and relieved, to the maximum extent pos-
sible, of any unnecessary administrative effort that detracts

from their research tasks.

B. PERFORMANCE CRITERIA

The question of who should perform the evaluation of bene-
fit of individual requests is tied strongly to a concern for
the credibility of the results, the effort and expense required
to perform evaluations, and the possibility of adverse effects
on the overall program. The advantages and disadvantages of

some of the methods considered are discussed below.
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1. Evaluation by CET. Researchers

This method would have considerable appeal to some,
at first, but there are several major disadvantages that
preclude it from further serious consideration. Although it
would be administratively easy to initiate, by issuing an
instruction requiring evaluation of each assistance request,
the possibility of creating adverse effects would be signifi-
cant. Another disadvantage would be a complete lack of uni-
formity of the results. Still another disadvantage is the
normal lack of credibility attached to self-evaluation.

2. Evaluation by Users

This method could involve automatically sending an
evaluation questionnaire to each person or activity that
requested assistance. The credibility of individual evalua-
tions would probably be increased, but like evaluation by CEL
researchers, the possibility of creating adverse effects would
be significant. Also, the results from self-administered
questionnaires would lack uniformity. In some cases thev
would not even be returned which would result in the collection
of partial, and possibly useless, data. Because the quality
of credibility should be strongest for data provided by users,
their participation should be provided for in the final sys-
tem, but with proper safeguards to ensure adequate data
collection.

3. Evaluation by Contract

This would more than likely be the most expensive
method in terms of dollar costs, while affording the least

amount of control over the conduct of the evaluation effort.
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Thus the risk of losing sight of the purpose for the evalua-
tion and generating negative attitudes in the providers and
users of the Assistance Program is high. Such results might
be more believable to "outsiders," since the possible influ-
ence of self-evaluation would be removed, however, the results
are primarily intended for internal NAVFAC and CEL use. Uni-
formity of results might be an advantage, but this would de-
pend upon how the evaluation effort was staffed and conducted.

4. Evaluation by the FESO

Given that evaluations are to be performed, they could
not be done by the FESO without any input from the users and
CEL personnel. If they were, the results would be entirely
subjective and would lack any degree of credibility. However,
an evaluation effort coordinated and administered by the FESO

has the advantage of decreasing the burden on the CEL research

staff, providing a high degree of uniformity of data, and main-

taining control over the introduction of factors that would
result in negative attitudes being generated amcng users.

The method of having the evaluation efforts adminis-
tered and coordinated by the FESO was selected for the effec-
tiveness measuring model. With adequate input from the users
and providers of assistance, this method provides the control
necessary to ensure that sufficient information is provided
to NAVFAC management, at an affordable price, and with the

least disturbance to participants in the program.
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APPENDIX D

DEVELOPMENT OF A MODIFIED EVALUATION PROCEDURE

A. MODIFICATION OF QUESTIONNAIRE MEASURING TECHNIQUE

As indicated earlier, the evaluation technique developed
by Hendrickson and Fisher represented a breakthrough. The
major input of data used as the basis for the analysis of the
FY-74 assistance efforts was obtained through the use of a
questionnaire which was revised from those used in earlier
studies (Figure 16). A detailed review of the procedures
and resulting data revealed that some additional information
was gathered external to the guestionnaire which necessitated
some initial hand calculations prior to machine processing of
the data. It was considered desirable to modify the question-
naire to avoid these external efforts, as discussed in the
following section. The revised gquestionnaire used in this

study is shown in Figure 17.

B. OPTIMIZING THE BASIC EVALUATION MODEL

The basic evaluation model developed by Hendrickson and
Fisher quantifies in dollar terms the benefit of information
provided by CEL in response to a specific request from a field
user. The model is not subject to analytical analysis and
proof, but the results therefrom do have intuitive appeal.
A critical review by this author failed to reveal any short-
coming in the approach or logic, and it was decided to use

the basic model, with slight modifications, to estimate the
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FESO PROJECT EFFECTIVENESS QUESTIONNAIRE

1. Description of project:

2. Do you consider that the advice/assistance received was in any wa
beneficial? (If CEL contact led to another source of useful information,
check yes and include that source in answering questions 4 through 7.)

(1) Yes (2) No

3. If no, why not? (Upon completion of this question, skip guestions & througn
7.) (check one)

(1) no reply received.
(2) lab could not provide expertise in this area.
(3) other. Please explain:

4. Describe the degree of utilization of the advice and/or assistance.
(check as many as are appropriate)

or underway.

(5) advice was not applicable to particular problem but useful
on others.

(6) problem solved without utilization of advice/assistance.

(1) directly implemented.

(2) direct implementation is planned

(3) test and evaluation of recommended solution is planned or
underway.

(4) more extensive research on proposed solution is planned

5. If implementation of advice/assistance nas been accomplished or is planned,
estimate the savings. (answer as many as are appropriate)

(1) Savings in one time repair or censtruction cost. $

(2) Savings in maintenance cost. $ per {time period)
(3) Savings in operating cost. $ per (time period)
(4) Other. Explain:

Figure 16 FESO Project Effectiveness Questionnaire
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6. Do you feel the solution to the problem could be applicable to other
activities? (check one) [:J

(1) ves _ oL 2) Ne

e

7. Many improvement projects have intangible benefits that are independent ==
of measurable dollar benefits. [f CEL/ROTAE advice and/or assistance —

was utilized, then estimate the intangible effects. (check as many as b
are appropriate) N
’——4

=

The technology was used on more than one project.
The advice and/or assistance provided stimulus for
subsequent solutions to other projects.

Reduced the subseguent severity of the protlem.
Increased safety factor.

Increased morale.

Increased sducation/training of personnel.

Dollar savings were only benefit derived.

Other intangible benefits:

o~
n —
———

e T D
O~ - W
e — e

8. Where did you learn of the availability of Civil Engineering Lab's
FESO Program for assistance on field prcblems?

Activity Position Autoven No.

Name of person filling out guestionnaire (if different than originator):

Activity Position Autoven No.

-5
Name of perscn originating request: E

Project numper:

Figure 16 FESO Project Effectiveness Questionnaire

Page 2 of 2 1
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CEL ASSISTANCE FEEDBACK QUESTIONNAIRE

1. Description of request:

,

2. Do you consider the advice/assistance given was in any way beneficial? (If
CEL contact led to another source of useful informacion, check Yes and con-
sider that information in answering questions &4 through 8.)

(1) Yes (2) No

3. If not, why not? (Upon completion of this question, skip questions 4 through

8) (check one)

(1) no reply received.

___(2) no advice/assistance availatle from CEL.

__(3) advice/assistance given was incomplete/insufficient.
——(4) advice/assistance given didn't apply to problem/project.
___(5) didn't agree with advice/assistance given.

____(6) advice/assistance received too late.

___(7) solution/recommendation too expensive.

(8) other. Please explain:

4. Describe the use of the advice/assistance provided. {check one)

(1) directly implemented.
(2) direcc implementation planned as part of: (pick one)

(21) funded project in FY

— (22) budgeted project in FY

(23) planned project in FY

(3) implementation being considered. (pick one)
(31) test and evaluation is underway or planned.

(32) more extensive research on proposed solution is
underway or planned.

(4) general information for future use

(5) other. Please explain:

Figure 17 CEL Assistance Feedback Questionnaire

-~
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5. If implementation of advice/assistance has been accomplished, is planned, or
is being considered, estimate the savings. (answer as many as are
appropriate)

(1) savings in one time construction or repair cost. §

(2) savings in maintenance cost. $ per (time period)

(3) savings in operating cost. $ per (time period)

(4) 1f savings are not estimable in dollars, but were intangible (re-
duced the severity cf the problem, increased efficiency, increased
safety, increased morale and/or living conditions, etc.) what was
the dollar value of the project, or portion of the project, to
which the advice/assistance applied? $

(5) other. Please explain:

. Describe the contribution of the advice/assistance to the overall decision.
(check one)

o

(1) confirmed an earlier opinion/conclusion.

(2) helped select between previously known alternative approaches/
solutions.

(3) provided information used in developing a better alternative
approach/solution than was previously planned.

(4) provided a recommendation which was a completely new (not
previously known locally) and better alternative.

7. Of the total information used to make the decision wnich resulted in the
above savings, what portion/percentage was provided by CEL? (check one)

s 10 20 30 %0 50 50 70 30 90 100

B e e S (R S —

8. Do vou feel the approach/solution to the problem/project could be applicable
to other Shore Activities?

(1) Yes

Name of person who originated request:

Activity: Autovon No.

Name of person filling in questionnaire (if different than originator)

Activity: Autovon:

Assistance number:

Figure 17 CEL Assistance Feedback Questionnaire
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effectiveness of the Assistance Program. A review of the
basic approach is included along with modifications by this
author to provide continuity.

The basic approach taken was to identify distinguishable
categories into which requests could be grouped. 1In so group-
ing, consideration was given to assuring that the methods of
quantifying benefits within each group was workable within
the time resources of both the evaluator and the persons sur-
veyed. Also, the number of groups was limited to a meaning-
ful number relative to the size of the survey group. Thus,
if the requestor indicated that the information which he had
received was in any way beneficial, the request would then be
categorized into the group which best suited the request at
hand. The groups ranged from easily identified benefits,
through more subjective quantification methods to a final

unquantifiable category.

C. CATEGORIZATION OF REQUESTS
Hendrickson and Fisher developed a three-way categoriza-

tion of each beneficial request. The essence of the categor-
ization process, after determination of whether or not a bene-
fit existed, reduced to the testing of each request with three
questions:

1. (First Categorization) Did the information provided

take the form of a specific recommendation for solution of

a problem, or did it merely provide information which was

combined with information from other sources to form a

basis on which a decision for action (or in some cases, no

action) could be based?

2. (Second Categorization) What was the probability that
the information provided will be acted upon? That is, has
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the information been implemented, or is implementation
planned, or is implementation dependent on results of
tests, or is the information being evaluated to determine
the advisability of implementation?

3. (Third Categorization) Is the realized or expected
benefit, if implemented, estimable in terms such as reduced
cost or eliminated cost?

This three-way categorization resulted in seventeen dif-
ferent groups or "benefit codes" into which a given beneficial
request might be categorized. The complete breakdown of the
groups into which a request could fall based on this three-
way categorization are shown in Figure 18.

In addition, standard methods of quantifying the present
value of expected future benefits for each request were derived,
and an ordinal ranking of the subjectivity of the benefit codes
was achieved.

The following subsections describe how the various sub-
jective factors were determined to be appropriate for each
phase of the three-way categorization process. Although
Hendrickson and Fisher developed mean values and ranges of
accuracy, only the mean values are discussed and used in this
study, since it is intended as a basis for operational use.

1. First Categorization, Action Recommended, Versus f
Information Provided

Hendricksonand Fisher originally conceived that CEL
would be given 100 percent credit for benefits which resulted
from a specific action recommendation. Benefits credited to
CEL for providing partial information on a problem were to be
reduced by an appropriate factor representing the relative

value of the information. This factor was expressed as a
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CATEGORIZATION OF FY-74 ASSISTANCE REQUESTS

FIRST SECOND THIRD BENEFIT
CATEGORIZATION CATEGORIZATION CATEGORIZATION CODE
— Estimable 1
— Action Taken —
— Not Estimable 3
— Estimable 4
+— Action Planned —
— Not Estimable sl
Action
Recommended — Estimable 7
— Test Required —
— Not Estimable 13
— Estimable 9
— Evaluation
—Not Estimable 15
Estimable s
— Action Taken———{:
Not Estimable 5
Estimable 6
— Action Planned
—1—-Not Estimable 12
Information
Provided ‘ — Estimable 8
=— Test Required —
— Not Estimable 14
— Estimable 10
— Evaluation
— Not Estimable 16
General : Filed for Reference 17
Information

Counted as a Zer

No Beneficial___
Information

Not Counted (Dup

o Benefit

licate, etc.)

Figure 18 Categorization of FY-74 Assistance Requests
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percentage of the total information required to perform the
action necessary to realize the benefit in question. However,
the approach of giving CEL 100 percent credit for all "Action
Recommended" requests was abandoned when they realized that on
many requests much of the recommendation incorporated proce-
dures which were well known at the field level.

They correctly realized that to credit CEL with the
total benefit resulting from such a request would be clearly
inappropriate. Thus an "information-%-factor" was applied to
every request. The information-%-factor was assigned to each
case by them on an individual basis. The total information
available on the request was reviewed by Hendrickson and
Fisher, who had first-hand experience in Shore Facilities Man-
agement. The factor was selected from the range of .01l to 1.00
based on the relative effects the CEL-provided information had
on the selection of the beneficial alternative available.
Other considerations were the availability of the information
from other sources and the relative benefit of the next best
alternative that would have been selected had the CEL-provided
information not been available. They recognized that the
accuracy of subjectively assigning a relative percentage was
less for requests where information was provided then for
requests where a specific action recommendation was made, but
maintained this categorization for purposes of ranking
subjectivity.

Since ranking subjectivity would serve no useful pur-

pose in an on-going system, and an information-%-factor was to
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be applied to every beneficial request, there was no need for
the first categorization in the modified model. Therefore, it
was deleted.

It was decided to gather data on the value of the
information provided by CEL direct from the user. In this
way, the subjectivity of the procedure would be decreased.
This data was obtained via questions 6 and 7 on the revised
questionnaire (Figure 17). Since guestion 7 required a num-
eric answer, these answers were used in calculating individual
benefit. It was considered that at some later date sufficient
data would be available to determine the correlation between
the answers to questions 6 and 7 and thereby develop some
reliable factors to apply to the answers to question 6. This
would allow the potential obstacle of missing data to be over-
come should some respondent recognize the similarity of the
two questions and elect to answer only gquestion, but not
question 7.

Elimination of the first categorization simplified
the evaluation model considerably in that half of the first
sixteen benefit codes were deleted. This resulted in an
initial structure containing nine benefit codes, including
the "General Information" benefit code.

2. Second Categorization, Probability of Implementation

Requests for which the response had been considered
beneficial were classified by Hendrickson and Fisher into one
of the following categories which were adopted "“as is" for use

in this study and are listed in descending order according to
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the probability that the information provided would be

implemented:
f 1. Information had been implemented. (Action Taken)
é 2. Implementation is planned. (Action Planned)

3. Testing is planned or underway; implementation is
intended if tests are successful. (Test Required)

4. Information is being evaluated; implementation is
intended provided evaluation indicates that expected
benefits are probable; testing may be necessary. (Evaluation)

5. The information provided was of a general type; not
related to a specific project. (General Information, Filed
for Reference)

Based on their experience, Hendrickson and Fisher
assigned probabilities to each of the middle three categories
(2, 3, and 4 above) and that factor was applied to the benefit

which would be expected if the project were implemented. The

first category required no factor (or a factor of 1.0) since
implementation had already been accomplished. The fifth cate-
gory was left ungquantified.

The probability value for the middle three implementa-
tion factors: Planning factor, Testing factor, and Evaluation
factor, were selected and applied to all requests as appropriate.
The mean values they agreed on for the probability of these

implementation factors were as follows:

FACTOR PROBABILITY
Planning S
Testing 03
Evaluation 2

A review of these mean probability wvalues in the light

of the experience of the author resulted in no reason to use
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other values, except in the case of the Planning factor. There
are several identifiable phases in the planning cycle which
should reasonably be expected to affect the ultimate fate of

a project in terms of whether it is realized or not. These
phases are:

1. Funded projects for which funds have been earmarked,
although the project has not yet been implemented.

2. Budgeted projects which are included in the budget
requests sent forward to higher authority although ncot
yet acted upon.

3. Planned projects which are recognized as requirements,
but whose importance is not such that they are included in
current budget requests.

The probability of implementation is different for
projects in each of these phases. There appeared to be little
difference between a Funded project that is implemented and
one that isn't, in terms of whether or not a decision will be
made to use a particular piece of information. The timing of
the decision is the variable, rather than the probability that
the project will be funded. Accordingly, a planning factor
of 1.00 was used for those projects that were funded, but not
yet implemented.

At the other end of the scale, no plausible reason
could be found for using an implementation factor other than
0.50 for Planned projects.

For Budgeted projects, there is a greater probal
that they will be funded compared to Planned project

lesser probability that they will be funded compa:

projects. Thus the probability of being

that of Funded and Planned projects.
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the system indicates that the use of another factor would be
more appropriate, a factor of 0.75, i.e., midway between the
other factors, was arbitrarily selected for use.

This breakdown of the Action Planned category into
three phases resulted in again expanding the number of bene-
fit codes. Figure 19 shows the complete breakdown of the
benefit codes into which a request could be categorized.

3. Third Categorization, Quality of Dollar Estimation

a. Estimable Requests

Requests with dollar savings specifically identi-
fied on the FESO Project Effectiveness Questionnaire (Figure
16, Question 5) were classified by Hendrickson and Fisher
as estimable. If the identified savings were of the one-time
type, versus recurring, the amount so identified was used as
the request benefit. The benefit credited to CEL assistance
for such a request was the request benefit reduced by the fac-
tor for implementation probability and the information-%-factor
as appropriate. If the estimable identified savings were of
the recurring type, the request benefit used was the present
value of the first five years of savings. A present value
factor of 3.935 was used for a steady cash flow throughout the
year, utilizing a 10 percent rate of return. A present value
factor of 3.977 was used for this study to conform with cur-
rent NAVFAC guidelines [Ref. 14]. Again the benefit credited
to CEL assistance was the request benefit reduced by appropriate

factors as done above.
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BENEFIT CODE CATEGORIES

BENEFIT
ESTIMABLE
Code
0l Action Taken
02 Action Planned, Funded
03 Action Planned, Budgeted
04 Action Planned, Planned
05 Action Considered, T and E Required
06 Action Considered, More Research Required

BENEFIT NOT

ESTIMABLE

Code

07 Action Taken

08 Action Planned, Funded

09 Action Planned, Budgeted

10 Action Planned, Planned

11 Action Considered, T and E Required
12 Action Considered, More Research Required
13 General Information

14 No Benefit

15 Duplicate Request

Figure 19. Benefit Code Categories
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b. Not-Estimable Requests

Beneficial requests which did not have specifically

identified dollar savings generally fell into areas where the
benefit was in the form of improved operations, better morale,
increased safety, etc. In the FY-72 and FY-73 surveys, bene-
fits of requests of this type were left ungquantified. The

approach taken by Hendrickson and Fisher was that with the ex-

ception of requests which fell into the General Information

category, each request had an identifiable benefit even though
it was not readily quantifiable in terms of direct dollar

savings. They felt that each could, in some way, be identified
with a project, the magnitude of which was normally relatively

easily quantified.

At this point, Hendrickson and Fisher made an
assumption upon which a major portion of their analysis of the
benefit of not-estimable requests was based. They assumed
that, in order to commit funds to a project, a decision maker
must, whether he realized it or not, expect a return in future
benefits which is some percentage greater in present value
than the initial outlay. They allowed that this percentage
might vary from decision maker to decision maker, but further i
assumed that a reasonable value for this would be ten percent.
This represented a minimum expectation. Many projects whose
expected return exceeded this minimum would be undertaken,
and, of course, the actual benefit of a project might fall
short of the expectation and yield substantially less than

ten percent. Nevertheless, a mean value of ten percent seemed
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intuitively appropriate and consistent with rate of return
guidelines for cost benefit analysis procedures. No fault
could be found in this logic, and even though it appeared to
be somewhat conservative, there was no logical basis for
selecting another value. Accordingly it was used in this

study.
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APPENDIX E

MODIFICATION OF INITIAL DATA GATHERING INSTRUMENT

In 1971, procedures were formalized to monitor the flow
of information between the field users and the laboratory as
a means of developing information to measure the usage of the
service by field units. A form was developed to gather inform-
ation on assistance requests that were received and answered
by telephone (Figure 20). Since the bulk of the requests are
initially received by telephone, and many are answered by
the same method, a method was needed to allow convenient docu-
mentation and follow-up on their progress. To avoid placing
an inordinate and unnecessary burden on research and secretarial
personnel, that would have resulted if formal memorandum re-

porting had required, the form was designed to allow comple-

tion by the researcher in his own handwriting and was printed
on carbonless paper so he could retain a record for his own
purposes. This instrument provided a convenient method to
record and track those requests which did not result in some

form of written communications with the requestor, and satis-

fied the information requirements of the researcher and the

FESO alike. For example, the data on these forms was used

as input to produce the performance measures previously dis-

cussed and shown in Appendix A. However, efforts to evaluate ;
benefit would require obtaining certain additional informa- ‘
tion. It was considered that some of this information could é

best be gathered by CEL researchers during the initial call
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RECORD OF RESPONSE TO VERBAL REQUEST FOR RDT&E ASSISTANCE
NCEL (T) 3960738 (7.71) date 3

INSTRUCTIONS FOR RECORD OF RESPONDING TO VERBAL REQUESTS FOR
RDT&E ASSISTANCE FORM
1. This form is for recording verbal requests for ROT&E Assistance that do not resuit in an official letter being sent 10 the requestor,
2. Fill in by hand using ballpoint pen, or type if you prefer.

3. 1t request is satistied during the initial conversation with the requestor, compiete items 1 thru 8, send ariginal 1o LO3C and make appropriate
internal distribution,

4. If further action is required after initial contact, complete items 1 thru S and send copy to LO3C. W is assigned action, item 6,
send original to LO3C and make appropriate internal distribution.

§. Comments or suggestions to improve the form should be directed to LO3C.

1. Received by:

name code extension
2. How received: (check one) telephone NCEL visit site visit

3. From:
name telephone i
title code activity ?

4. Details of request:

5. Was request satisfied during initial contact? Yes No

a. If no, who will complete? name
b. If no, estimated manhours to complete: 0-8 8-20 over 20

6. Nature of service performed or information supplied (include dates):

VATE

Copy to: 3 , L03C
divisicen other

Figure 20 Record of Response to Verbal Request for
RDT&E Assistance
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for assistance. Accordingly, the form was revised and is
shown in Figure 21. With the exception of format changes to
increase the amount of space available for writing, only three
questions were added.

Question Number 5 was added to obtain information that
would relate the request to a particular type of field pro-
ject. This information would be used to calculate benefits,
since construction or repair projects would result in one-
time benefits, while maintenance and operating improvements
would generate annual benefits that would have to be discounted
to present values.

Question Number 8 was included to obtain a better assess-
ment of the approximate cost of responding to requests that
were initiated by telephone. Accordingly the researcher was
asked to indicate the approximate number of hours expended on
a particular request. This information was not used in this
study, but provides input to a data base for future cost/
benefit studies at a minimal collection cost.

Question Number 9 requests the researcher to make a purely
subjective estimate concerning the possible value of the
assistance provided to the requestor. Since the form was not
revised until December 1976, this type of information was not
available from CEL researchers for this study. However, it
will be available for future evaluations to guide the FESO in
excluding specific requests from further evaluation on the

basis that they do not contain measurable benefit.
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RECORD OF RESPONSE TO VERBAL REQUEST FOR FIELD ASSISTANCE —rrmmeg—

CEL (T) 3960/38 (12-76) Rev.

1. Use form to record verbsl requests that do not result in a letter reply to the requestor. [
2. Use belipoint pen, or typewriter.

3. If request i3 satistied during the initial conversation, complete items 1 thru 9, send orig. to LO3C and make appropriste internal distribution.
4. |f further action is required after initial contact, complete items 1 thru 6 and send copy to LO3C. Wh is assigned action, |
itemms 7 thru 9, send original to LO3C and make appropriate internal distribution. |

1. Recsived by: 2. How Received
Name Code Extention {check one)
3. From: Q Telephone
Name Code Telephone
Q CEL visit
Title Activity Q Site visit
4. Details of request:
5. Type of project: C Construction 2 Repair C Maintenance C Operation C General Info.
(check one) C Other.
6. Was request satisfied during initial contact? J Yes C No (answer questions below)
a. Who will complete? b. Est. manhours to complete: C 0-8 C 820
Name (check one) Z Over 20

7. Nature of service provided (include dates):

8. Manhours charged (cicleno.): 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
9. To help decide whether LO3C should obtain cost/benefit information from the requestor, please indicate your best
estimate of the potential cost savings.

C Less than $500 < $500 - $5,000 2 $5,000 - $25,000 Z Over $25,000

Copy to:  LO3C, Other: Date Comopleted —
Division ,ﬂ

Figure 21 Record of Response to Verbal Request for
Field Assistance
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APPENDIX F
TYPICAL SAMPLING CALCULATIONS

Mean: The sample group mean of the value X is given by

1 n
X=—n—- E Xi
i=1

where Xi

benefit of individual request

n number of requests in sample group

Standard Deviation: The sample standard deviation is

given by

2 in

i 3 5 .
n

n -1

where n -~ 1 = degrees of freedom

Confidence Limits: When small random samples (n 30) of

size n are taken from a normally distributed population, the
statistic "t" has the Student's distribution with n - 1
degrees of freedom. The 95% confidence limits for "t" are

given by

. t.975 is the confidence coefficient for

which 2.5% of the area lies in each
tail of the "t" distributicn.

Page 1 of 4
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APPENDIX F (Continued)

Multiple Group Sampling - Group No. l: 4 requests

Xy

1,150
0
8,380
0

> = 9,530

X = = 2,382.5

Sampling Trial No. l: 3 groups of 4 requests each

Group No. Xs X (Xi)2 |
1 2,382.5 5,676,306
17,500
15,000
23,862
30,000
2 21,590.5 466,149,690
9,943
0
0
39,770
3 12,428 154,455,184
H > = 36,401 626,281,180
. 35,401
| T e 12,134

Page 2 of 4
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APPENDIX F (Continued)

Sampling Trial No. 1 (Continued)

i (36,401) 2
A 636 . 280,180 = s
S = 3 = 9,607
2
/\
S
tosg ™ 2Ft g95
! n -1
|
9,607
= 12,134 + 4.303 x
3

t95 = 12,134 = 23,868 ‘ j

i Gt b e S w1 5
|

Limits of 95% Confidence Interval (Table III)

-

Mean Benefit:

1 Lower Limit = 12,134 - 23,868 = -11,734
i; Upper Limit = 12,134 + 23,868 = 36,002
;é Total Benefit:

i Lower Limit = -11,734 x 115 = -1,349,410
l Upper Limit = 36,002 x 115 = 4,140,230

ROI for investment of $53,766

-1,349,410
Lower Limit = ——— = =25
53,766
? 4,140,230
i Upper Limit = —m—m——— = 77
‘ 53,766

Page 3 of 4
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APPENDIX F (Continued)
Grouped Sequential Sampling - Trial No. 8: 18 requests
2
SESE P 24 e
1 1,150 1,322,250
0 0
8,380 . 70,224,400
0 0
2 17,500 306,250,000
15,000 225,000,000

23,862 569,395,044
30,000 900,000,000

3 9,943 98,863,249
0 0

0 0

39,770 1,581,652,900

4 0 0
8,380* 0

0 0

239 57,121

5 0 0
0 0

0 0

15,000%* 0

> = 145,844 3,752,764,964

*repeated request

. 1l45,844
X = ——— = 8,102
18
2
(145,844)
A 3,752,764,964 - —m——
§ = 18
3 57
2+110 (12,298)
t95 = 8,102 = = 8,102 *=6,116 Table IV

18 page 4 of 4
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REPORT SPECIFICATIONS

LIST OF FIGURES

Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification
Specification

Specification

Specification

Original Estimate of Total
Benefit - Report #12

Breakdown of Evaluation
Status - Report #13

Breakdown of Field Evaluation
Data - Report #14

Comparison of Contribution and
Information Provided - Report #15

Summary of Savings by Type of
Savings - Report #16

Estimated Minimum Benefit of
Evaluated Requests - Report #17

Summary of Evaluated Benefits
by Type of Savings - Report #18

Statistics for Evaluated Bene-
fits - Report #18A

Summary of Benefits by Benefit
Codes - Report #19

Estimated Minimum Remaining
Benefit by Benefit Estimate -
Report #20

Comparison of Benefit Estimate
and Benefit - Report #21




ASSISTANCE PROGRAM BENEFIT
REPORT SPECIFICATIONS

REPORT TITLE: Original Estimate of Total Benefit
REPORT NUMBER: 12
PURPOSE: This report provides an original estimate of total
benefit from all requests received from shore activities
during the reporting period. It is based on the estimated
ranges of potential benefit of each request without prior
knowledge of field evaluations. It will be used to roughly
estimate total benefit before field evaluations are started.
INPUT PARAMETERS FROM EACH REQUEST: Estimates of Benefit.
SELECTION CONSTRAINTS:
1. 1Include all requests from shore activities.
2. Include all requests for selected quarter.
DATA MANIPULATION REQUIREMENTS:
1. Sum and print the number of requests in each range:
a. Zero dollars
b. From 1 to 499 dollars
c. From 500 to 4,999 dollars
d. From 5,000 to 24,999 dollars
e. Over 25,000 dollars
2. Calculate and print estimated benefit in each range.
Multiply number of requests in each range by mid-value of
respective range. Use 25,000 for "over 25,000 dollar" range.

3. Sum the estimated benefit in each range.
Figure 22. Report Specifications - Original Estimate of

Total Benefit
Page 1 of 2
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OUTPUT PARAMETERS:

1. Number of requests in each

range

2. Estimated benefit in each range

3. Total estimated benefit

FREQUENCY: Quarterly

Figure 22

Page 2 of
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ASSISTANCE PROGRAM BENEFIT
REPORT SPECIFICATIONS

REPORT TITLE: Breakdown of Evaluation Status

T A

REPORT NUMBER: 13

PURPOSE: This report summarizes the number of requests received
from shore activities by whether and by whom an evaluation has
been performed, by the estimated range of potential benefit.

It is used to show the status of evaluation efforts for the

1 reporting period.

INPUT PARAMETERS FROM EACH REQUEST: Evaluation, Estimate of i
i Benefit

SELECTION CONSTRAINTS:

1. Include all requests from shore activities.

T P —

2. Include all requests for selected quarter.
i DATA MANIPULATION REQUIREMENTS :
1. Identify and sum the number of requests in each evalu-
1i ation phase.

2. Identify and sum the number of requests in each range
of estimated potential value.
f; 3. Provide a matrix of Estimate of Benefit and Evaluation.

OUTPUT PARAMETERS: Number of requests in each of the above
categories.

FREQUENCY: Quarterly

Figure 23. Report Specifications - Breakdown of Evaluation
Status - Report #13
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ASSISTANCE PROGRAM BENEFIT
REPORT SPECIFICATIONS

REPORT TITLE: Breakdown of Field Evaluation Data
REPORT NUMBER: 14

PURPOSE: To determine the number and type of responses to the

feedback questionnaire used to evaluate requests from shore
activities. This report provides background information for
directing future program efforts and effectiveness measurements.
INPUT PARAMETERS FROM EACH REQUEST: Estimate of Benefit, Any
Benefit, No Benefit, Benefit Code, Use of Advice or Assistance,
Type of Saving, Contribution 6f Advice or Assistance to Decision,

Percent of Information Provided by CEL Compared to Total, Would

Solution be Applicable to Other Activities.

E SELECTION CONSTRAINTS:

1. Include all shore activity requests

2. Include all requests for selected quarter

3. Include all requests which have been evaluated in the
field.

DATA MANIPULATION REQUIREMENTS:
1. Identify and sum responses for the above parameters.
2. Determine frequencies for identified responses.

OUTPUT PARAMETERS: Number of requests in each of above
categories.

FREQUENCY: Quarterly

Figure 24. Report Specification - Breakdown of Field 4
Evaluation Data - Report #14
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ASSISTANCE PROGRAM BENEFIT
REPORT SPECIFICATIONS

REPORT TITLE: Comparison of Contribution and Information
Provided

REPORT NUMBER: 15
PURPOSE: This report summarizes the field evaluation data
provided in response to questions on requests received from
shore activities related to the contribution of CEL assistance
and the percentage it represented compared to the total
required to make the decision. It will be used to determine
the correlation between the two parameters in a later attempt
to establish reliable factors for each of the Contribution
categories;
INPUT PARAMETERS FROM EACH REQUEST: Contribution of Advice or
Assistance to Decision, Percentage of Information Provided by
CEL Compared to Total.
SELECTION CONSTRAINTS:

1. Include all requests from shore activities.

2. Include all requests for selected quarter.

3. Include all requests which have been evaluated in the
field.

DATA MANIPULATION REQUIREMENTS:

l. Identify and sum the number of requests in each
Contribution category.

2. Identify and sum the number of requests in each
Percentage category.

3. Provide a matrix of Contribution and Information
Provided.

Figure 25. Report Specifications - Comparison of Contribution
and Information Provided - Report #15

Page 1 of 2
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OUTPUT PARAMETERS: Number of requests in each of the above
categories.

FREQUENCY: Quarterly.

Figure 25.
Page 2 of 2
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ASSISTANCE PROGRAM BENEFIT
REPORT SPECIFICATIONS

REPORT TITLE: Summary of Savings by Type of Savings
REPORT NUMBER: 16
PURPOSE: This report provides the savings for requests from
shore activities during the reporting period which have been
evaluated in the field, by the type of saving. This informa-
tion will be used to indicate how savings from assistance pro-
requests are distributed among the various types of savings.
INPUT PARAMETERS FROM EACH REQUEST: Type of Savings, One-
Time Construction or Repair Cost Saving, Annual Maintenance
Cost Saving, Annual Operating Cost Saving, Project Cost.
SELECTION CONSTRAINTS:

1. 1Include all shore activity requests.

2. 1Include all requests for selected quarter.

3. 1Include all requests which have been evaluated in the
field.

DATA MANIPULATION REQUIREMENTS:

. Identify and sum the savings in each type of savings.
Identify and sum project costs.

w N~
*»

. Calculate the mean saving for each type of saving.

4. Calculate the mean project cost.

OUTPUT PARAMETERS:
1. Number of requests in each category.

2, Total savings for each type of savings.

3. Total project cost.
4., Mean savings for each type of savings.

5. Mean project cost.
FREQUENCY: Quarterly

Figure 26. Report Specifications - Summary of Savings by
Type of Savings - Report #16
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ASSISTANCE PROGRAM BENEFIT
REPORT SPECIFICATIONS

REPORT TITLE: Estimated Minimum Benefit of Evaluated Requests
REPORT NUMBER: 17
PURPOSE: This report provides an estimate of minimum total
benefit for requests from shore activities during the reporting
period, which have been evaluated in the field. It is based
on the estimated range of potential benefit for each evaluated
request. It will be used to determine the accuracy of estim-
ating techniques and to determine the mid-level value for
requests with benefits over $25,000.
INPUT PARAMETERS FROM EACH REQUEST: Estimate of Benefit.
SELECTION CONSTRAINTS:

1. Include all requests from shore activities.

2. Include all requests for selected quarter.

3. Include all requests which have been evaluated in field.

DATA MANIPULATION REQUIREMENTS:

1. Sum the number of requests in each range of estimated
potential benefit.

2. Calculate and print estimated benefit in each range.
Multiply nuaber of requests in each range by mid-value
of respective range. Use 25,000 dollars for "over
25,000 dollar" range.

3. Sum the estimated benefit in each range.

Figure 27. Report Specifications - Estimated Minimum Benefit
of Evaluated Requests - Report #17

Page 1 of 2
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OUTPUT PARAMETERS: Number of requests in each range.

1. Number of requests in each range.
2. Estimated benefit in each range.
3. Total estimated benefit.

FREQUENCY: Quarterly.

Figure 27

i Page 2 of 2
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ASSISTANCE PROGRAM BENEFIT
REPORT SPECIFICATIONS

REPORT TITLE: Summary of Evaluated Benefit by Type of Savings
REPOﬁT NUMBER: 18
PURPOSE: This report provides the benefit of requests from
shore activities during the reporting period, which have been
evaluated in the field, by the type of saving. It is based on
the savings or project cost provided by the user. It will be
used to indicate how assistance benefit is distributed among
the various types of savings.
INPUT PARAMETERS FROM EACH REQUEST: Type of Saving.
SELECTION CONSTRAINTS:

1. 1Include all shore activity requests.

2. Include all requests for selected quarter.

3. Include all requests which have been evaluated in the
field.

DATA MANIPULATION REQUIREMENTS:

1. Calculate and print benefit for each benefit code and
corresponding type of saving.

2. Sum the benefit for each type of saving.

3. Calculate mean benefit for each type of saving and
total benefit.

OUTPUT PARAMETERS:
1. Number of requests for each type of saving.
2. Benefit for each type of saving.

3. Mean benefit for each type of saving.

Figure 28. Report Specification - Summary of Evaluated
Benefits by Type of Savings - Report #18
Page 1 of 2
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4. Total Benefit.
5. Mean of total benefit.

FREQUENCY: Quarterly

Figure 28
Page 2 of 2
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ASSISTANCE PROGRAM BENEFIT
REPORT SPECIFICATIONS

REPORT TITLE: Statistics for Evaluated Benefits
REPORT NUMBER: 18A
PURPOSE: This report provides statistical analyses of the
benefits of requests from shore activities during the reporting
period, which have been evaluated in the field, by the type of
saving. It will be used to determine trends, if any, which
exist between various reporting periods in the distribution
of benefit among the various types of savings.
INPUT PARAMETERS FROM EACH REQUEST: Type of Saving
SELECTION CONSTRAINTS:

1. Include all shore activity requests.

2. Include all requests for selected quarter.

3. Include all requests which have been evaluated in the
field.

DATA MANIPULATION REQUIREMENT: The SPSS procedures for range
tests, which include the student "t" distribution, are used.
Although these tests are not ideally suited for testing the
significance between the sampled groups of benefits used in
this study, they will at least provide an initial indication
of the existence of any trends, when compared to the results
of future evaluations.

OUTPUT PARAMETERS:

1. Analysis of variance.

Figure 29. Report Specification - Statistics for Evaluated
Benefits - Report #18A

Page 1 of 2
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2. Significance of ranges and the differences between
the mean benefit for each type of saving.

OUTPUT: Quarterly

|
|
|
§
!
§ ‘]
i a
|
'i |
i 1

Figure 29
Page 2 of 2
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REPORT TITLE:
REPORT NUMBER:

PURPOSE: This

shore activities during the reporting period, which have been

evaluated in the field, by the type of benefit.

on the savings

be used to indicate how benefit is distributed among the vari-

ASSISTANCE PROGRAM BENEFIT
REPORT SPECIFICATIONS

Summary of Benefits by Benefit Code

19

report provides the benefit of requests from

It is based

or project cost provided by the user. It will

ous types of benefit.

INPUT PARAMETERS FROM EACH REQUEST: Benefit Code.

SELECTION CONSTRAINTS:

1. Include all shore activity requests.

2. 1Include all requests for selected quarter.

3. 1Include all requests which have been evaluated in the

field.

DATA MANIPULATION REQUIREMENTS:

1. Calculate and print benefit for each benefit code and

corresponding type of savings.

2. Sum the benefit for each type of benefit.

3. Calculate mean benefit for each type of benefit and

total benefit.
OUTPUT PARAMETERS:
1. Number of requests for each type of benefit.
2. Benefit for each type of benefit.
3. Mean benefit for each type of benefit.

Figure 30. Report Specifications - Summary of Benefits by

Benefit Code - Report #19
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ASSISTANCE PROGRAM BENEFIT
REPORT SPECIFICATIONS

REPORT TITLE: Estimated Minimum Remaining Benefit by
Benefit Estimate

REPORT NUMBER: 20
PURPOSE: This report provides an estimate of the minimum
benefit of requests from shore facilities during the reporting
period which have not been evaluated in the office or the field.
It is based on the estimated range of potential benefit for
each un-evaluated request. It will be used to estimate re-
maining benefit, which when added to evaluated benefit will
produce a more accurate value of total benefit after evalua-
tions have started.
INPUT PARAMETERS FROM EACH REQUEST: Estimate of Benefit.
SELECTION CONSTRAINTS:

1. 1Include all shore activity requests.

2. Include all requests which have not been evaluated in
office or field.

3. Include all requests for selected quarter.
DATA MANIPULATION REQUIREMENTS:

1. Sum the number of requests in each range of estimated
benefit.

2. Calculate and print estimated benefit in each range.
Multiply number of requests in each range by mid-
value of respective range. Use 25,000 for "over
25,000 dollar"” range.

3. Sum the estimated benefit in each range.

Figure 31. Report Specification - Estimated Minimum Remaining
Benefit by Benefit Estimate - Revort #20

Page 1 of 2
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OUTPUT PARAMETERS:

1. Number of requests in each range.

2. Estimated benefit in each range.

3. Total estimated benefit.

FREQUENCY:

Quarterly

Figure 31
Page 2 of 2
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ASSISTANCE PROGRAM BENEFIT
REPORT SPECIFICATIONS

REPORT TITLE: Comparison of Benefit Estimate and Benefit
REPORT NUMBER: 21
PURPOSE: This report summarizes the benefit of requests
received from shore activities during the reporting period
and estimated benefit of those requests. It will be used to
determine the correlation between actual and estimated bene-
fit within ranges of benefit.
INPUT PARAMETERS FROM EACH REQUEST: Estimate of Benefit.
SELECTION CONSTRAINTS:

1. 1Include all requests from shore activities.

2. Include all requests for selected quarter.

3. Include all requests which have been evaluated in the
field.

DATA MANIPULATION REQUIREMENTS:

1. Calculate and print benefit for each benefit code and
corresponding type of savings.

2. Recode benefits into range of estimated benefit.

3. Identify and sum the number of benefits in each range
of estimated benefit.

4. Identify and sum the number of requests in each range
of estimated benefit.

5. Provide a matrix of Benefit and Estimate of Benefit.

OUTPUT PARAMETERS: Number of requests in each of the ranges
of estimated benefit.

FREQUENCY: Quarterly

Figure 32. Report Specification - Comparison of Benefit
Estimate and Benefit - Report #21
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APPENDIX H

ASSISTANCE PROGRAM DATA DEFINITION CARDS

8T 3o 1 abeq

spae) uoT3jTurjyad eieg weiboid 9oUBR]ISISSY

INT wNIOIW'NTWUNTIOIW

/ SAYQ = U]l Q3ISdVII’A3ISHYI3

7100 JLvo NYTIINFLYLINNILVO

/1NN AVO NYIINPYINNAYO

7100 HYIA NYANITIVI‘INNMA

/NT JLvn NYTANPINTILYO

/NT AVQ NYINCNTAVQ

/NT MYIA HYANIIVIINTNA

/30N |33rang’3an)irans

/ZAMNSILYI] 1IALANS JIVvINIuMIINT ‘S VIRNS

/ZANN93ALYI) 1I3IraNng NNrvw 21 VIANS

/NN ONVI Y HNONY)I

ZHN ANMINND P MNININD

/NN TVINIS YV INIS

/730N ONTONNY WYNODNL'WYHIOMd

AR A L LERTE
/RYIL YVIST4A4 S73AYY HYA

(0°04°0°14°1°§4°0°T1470°24°0°9470°04'0°9470°147§°649'2°n4@
I0°24°0°2490°1470°14/0°T470°T47284/70°0T4%672(Aveaviav’a°n4’651@

10°2490°24°0°L4'25L0°S 4N nq’nE 4N T 40T 4N Ty

AR FENAY PRSI FENAS FEOM PR A FRN M FEURE FEGAC PR RS
N6 4011°0°24°0°24°0°P4'n1’0°F4N°T 40T 4n*24) N3AxT4 TvuwdnNd [NgNT

INIWHN)

Qe S3qv) 40 n

LY3In Apy) SISV 4N N AIN] LHISNT ISNW NNA = INdIuvy) AW IMIwwnN)
INIWWN)D

anv) WNTA3W [NdnT

AGVA VYA wyMIINd IIVVIQISSY/|QISSY IwyN 3T 4

LANR/ICNMHINNINT AININOD Y 1SITHAAVSNYAVSWY ‘AVEW ]I T’AVSHAL@
"Ad Y1V 4ISNIISNIONILINAY L INENN Y | INAANTY Y 16T JNRIVATI ‘Y ISR ING
‘ELIICANS‘ZLIIrANS?TLIIILANS/ATASINSATAIISATATIHNG'NNTIYIS
NIV ISINIVISYISINNIN/NATISIANC Y I NUNTAAL/NTUNTO IR
13384V LN0AUVOLNAAYALNNUANTILVAINTAYOINTINA P INNIPANS
fELvIanNS /2 v IANS  UNOMYI ' UNTIHIND P IVTHIG ‘HYNIMA MIB A4 ST JTIUVINYA
ANy INING JWYN NNN




81 3o gz abeq

spie) UOT3TUIJag eljed weiboixd 9OURISTISSY

/Q03ONN4 AOMINI(Y)
Q3ANNd AONINI NONCO) O3IAONNS AOYINI NON( ) WYNODNM
ZM10 HINCN) H1IO ONEC(E) NIOD ON2(2) ¥IM 18T1(3) NiD
76L=Ad(b6L) BL=A4(OL) LLeoAag(LL)
OL=Ad(9L) SLeAd(SL) hleAd(NL) HIO LISNVMLI(TL) Ad
LI4INIR’LINGQ®
/83TL1IATLIV ¥3HLIO OL 378YIIVddY 36 NOILNING QINOM’ISNNHIO@®
/v10L 0L QIUVEYWOD 13D A8 Q3AIAOMd NOIJYWNOINT 40 INIINIL’DINTI @
/NOTS1J30 01 3IINVISISSY ¥0 3IIAAY 40 NNILINBININDI‘QININNI@
/74800 1J3rONd’18IMN4@®
/ONIAYS 1809 ONILVYNILO TVNANNVY’AVESOV @
/OANIAVS L18NJ IJINVNIUINIVH TVYNNNYAVEWY @
/ONTAVE LE0ID MIVEd3IN ¥O NOILINMASNND INIL IND'AVEWLII@
/ONTAVE 40 3dAl ‘AVEdALI®
/¥013vd INAVA INISING GIINNDISIO‘AL®
/8N19v4 3IEN'N1IV4IIENQ
/3INVIGISSY ¥N 33T1AQY 40 38N‘3I8NQ@
/3003 L1143NIR‘ONIL 4NBQ
/1143IN38 ON’ | INAONQ@
71143IN38 ANY/ L INBANY @
/1143IN38 4N 3ILVYNILE3I’18314NF@
/NOTLYNIVAR!IVAIQ@
« /70N8 GNY NNLBINO3IN‘VISOIY
/€ NOIL1dI¥I830 LI3reng’g£13rans
/72 NOI1d1¥I830 1I3rANG‘21I3108NS
/1 NOILdINIBIO LI3r8Nn8’T1133rens
/NOISIATO 3791SNDdBIN'ATIOSIN
/NOISIATQ ANMYANODI3S’AT1QI3S
/NOISIAIO ANVWINA'ATIQING
INOTLIVLISINDILVLS
/ZHN IVINIG NNTILIVIS'NIBYVLS
/NOTLVI09 NOTIVIB?I0YVLS
Z8N183INDINY183NOIY
/¥0LYNO1830°0°P’NOTIS 300
7000 WNIOIWLOWNTOIW

£738v7 3INVA

127




81 3o g abeq

spIe) uoT3TJTIag ejeq weaboad aoue]ISTSSY

S3IINNNGS [TveranINACINT)
ANMIANIA(ONHT)
NOTSNMNNI(0ET)
NOTLEI3[Nud JTanuivi(ngt)
ANININYIeS VLW ACA(LTT) 1
SIAISIHQV=STIW 20TA(9TT)
NININ=8VLW 909R(ST1)
MIAWT 1«8V 1w 907A(NIT)
SNEN’SI18Vd=IW 90 R(ET 1)
ANNNSVYYeRN W 00A(2TT)
JLIHNINNDI=S VLW 90 R (T1T1)
SAVIHALvyw ONTGTITINA(OTY)
JIAV [ MNd=CN [ wYNA(ZNT)
ININVWNIA=SH]|vuNa(lnl)
SHIALYMMYINA(NNL) §)vIANS
/MIAHIN(64)
INTOTLS(R2)
ONTINNNI4(L2)
INOMINIIYM(92)
SATLINTIN(S?)
AYNNLINKLIS(N?)
ant4nNnNM(Ee) ]

¥yINd(22)

ALTNNIY3S AvIISAHA(T2)

NNT 1NN (0?)
SIvIwIAVLILT) :

WIHI!QaLYNI’SINTVd(RT)

SONINONW(LY)

INIWAINAT AVITINVHIIWN(GT)

NNTLI310Md INT4(ST)

AaNInI(nY)
NOTSNNMNIC(ET) :

NNT 1I310Hd JIONKHLVYI(21)

SAIVINILVYW AONTOINA(TT)

SNAILYyMNYINR(OT) 21vIPNS

128




81 Jo p obed

spie) uotrjTurjyag eIRQ Weahoilg dDOUPISISSY

AvHNINHLIS(0ONZ)

ANt 40NN(NE?)

NYINA(022)

MAH|N=JIAS SAHg(212)
ANTINIJ=I3S SAH4(TILT)
ALTHNDIAS AvITSAH4(012)
HAULN=NATINTIINA(S02)
HILvMenNTININ4(H02)
JLISYym QTIPS ININ4(§0?)
ASTON=NNT ((1INg(202)
HIvennNTINIAIN4(1IN2)
NATINPTIINg(0ONR)

HAW NS NIAIRIAVA(YLT)
AMVMNAWI | =QINIFLIAYA(LAT)
SAVMIXV | =CINILIAIAVA(961T)
SHIVYMIAOTIQ=GINIRIAVA(SHT)
SAVMNNMNQ I MIAPIAVH(PAT)
SLAINLS!’SAVNINeS INWAA(ERT)
YINY OINMMA=SINIWIAYA(26T)
SNNNAV=S INIFWIAVAH(ILT)
SINIwIAVA(NGT)
ISTu=k)’IdlbR]T)

ONT 40TIHdNTILYv=D )4 (nQT)
QIMTvdemd ) 'g(FQ1)

SANT LYNIen] D420 1)
SIVITWAHIeI !l 4q(1RT)
WIS LYNI!SINTYAC0AT)
MNANYHaCANTPNNK(2LT)
HIALYM dIJneganIxinuw(TLT)
aONTHNNW(NLY)

1M3IWdTNAI AvIINYRIIW(0QT)
NATLIAINMA INTY(0ST)

NI N ANNINI(NPT)
S30qNNe A9 INI(ENT)
NNTLYANIGNNI=AONINT(2NT)

129




81 3o G abeq

spae) uorjtTuTrjyag ejed wexboxaqg 20Ur]}SsSTSSY

AOMINI(OONT)
NNISONMNI(00ET)
NNTL133108d 210NKHLIYI(0021)
INININYIeQIW 9QR(0OLTT)
SIAISINOV=8T]W 90IR(091T)
HIHINeSTIw 908 (0STT)
MIAWT L=81W 907a(0nTT)
NSN’D]1SVd=8 1w 907 (0FTT)
AMNNSYH=E8N W 9QQ(02T1)
ALININOI=RVLW 90°A(0T11T)
SAIVINILYW ONTQATINACOOTT)
AVNAVINNA=SHNIMUNA(D20T)
ININVUNId=SHIMVNACOTINT)
EHALYMAYINA(NONT) A0NIFANS
/MININ(066)
ANTONIIHC(NR?)
aNTHNONN4(0L2)
MIHLO=INNMINILY™(S9?)
SNONINNde INONINILYM(N9?2)
SINTd=INNUH4IMNI | YM(§92)
SHNIOANIJ= INONINILYHN(29?)
SVIINYIe INNN NI YM(T192)
INNMINILYM(092)
HIHLIN=SITLIATIN(LS?2)
N3lvyveSIATLTITIN(9S2)
WYILQ=83T4I11N(SS2)
A9vyM3IG=SIATLITTLIN(NS?)
SYn=S3T1171IN(ES2)
AVIIHLD3NI«CITLINTIN(2S2)
YIveSITLINTIN(IS2)
SIATLINILINCOS?)
HALNINaYHNLINH IS (hH2)
12443 JIWSTASe1INNIS(FN2)
133443 €Ndx3=1INMiC(20?)
NIN'NOTQAN=]1INN]C(TIN2)

130




81 30 9 abeq

spie) uoT3ITUTIIDQ eIe(Q wexbold @OURISTSSY

NILY¥=NNTINIINACONN2)

Q S8VI) 3JI18svy™ AIINS(FE02)
INWIML=3lSvv OIINS(2802)
AONYHe 8™ A ININA(TIS02)
JI8YM ATINS=INAING(0E02)
ISINN=NNTINIINA(0202)
HTveNNTLINIINA(NTO02)
NOTLINAIN4(00N2)
HIMINeSINIWIAVH(ORGET)
AMYNNAWI | =S [NIWIAVA(OLHY)
QAVNMIXY |G INIWAAVL(0961T)
SHIVMIOTSeSINIWIAVA(0SAT)
SAVMNNHNeG INIWIAVA(ONET)
LIS !'SAVNN=Q NRA4(0E6T)
VINY MHVd=S | NINIAVA(O2AT)
SNNNAY=S INIWIAAYVALA(NTIHT)
SINIWIAVL(ONHT)
4NNHAHA|YMeH) ') d(0hRT)
SINTYd=HI!Dd(0ERT)
SANTLIVNIaH)’D?4(02R1)
SAVITHIUI=UD!D4(01IRT)
WIHVIISLIVNISINTYA(00QT)
MAAMYH=QANTMNNW(02LT)
HILVYM dI33N=SONTHONWINTLY)
SONTHRW(00LT)

dINB3 AvIiInyHIW(ODQT)
NATII3INHA A¥T4(N0ST)
HIdiNernNINILONNT)
S3ISSN V= ANNINI(OENT)
HATIVANAIGNNT=AONINI(N2NT)
HIKLNeINE LAV AONNI(NINT)
ONIMeINS LV AaMNMI(ELRT)
NYINSeINS v A9MNI(21INT)
HIN39«IME |y AONNI(TIINT)
QIINNNS 1 AveranuNI(0INT)

131




8T Jo ( abeq

spae) UOTITUTIDQ eIeg wexbolg IDUPISTSSY

GNTNONT4(00L2)
YIAHLIO=INOHINILIYV(08§92)
SNOOINOd=INOHINILYM(ON92)
S3IVId=INNHINILYM(0E92)
SHAONIJ= INOYINILIYHM(0292)
SAIWVIe INNHINILYN(0192)
INDHINIIYM(0092)
HIHIN=SITLTIATLIN(OLS?)
HIHLIDeNILYMINTIN(N9G2)
INWIVINLeNILYMIITIN(E962)
ANddNS=¥IILYMATIN(29S2)
NLISTOeNILYM!ITIN(19G2)
HILVYMeSITITITILIN(0982)
WY3LS=e3T1T11LIN(0SS2)
HAHIO=3InYMIGATIN(ENS?)
LvIMfeJayn3e’ILInN(2nsS2)
SdTHS=3InYNMIALATINCTINS2)
3J9YM3IC=SITLINTILINCONS?)
SVY9=83T1T1TIN(0ES2)
MIHLI0=1I373°A11911Nn(2282)
HISTQ=19373ALITLIN(CTI282)
JINLIANI=8IILINTIN(02S2)
HIveSI3TIIIIN(O1S2)
SITLIINIIN(00S?)
YIHLO=TYHNLINHLIS(ONHZ)
13443 JTWSIS=1INyLIS(OEN2)
13443 SNA4x3I=1INHLIS(0202)
NI9OINOTSAN=1INNLIS(0TIN2)
AVYRNLIINHLS(O0NN2)
ONTINON(00E2)

HvI0d4(0022)

H3HLN=I3I8 SAHL(0212)
ONTINIJ=I38 SAHd(OTTZ)
ALINNDIG TVIISAKL(0012)
HIHLNeNNTLINITD4(0502)

132




81 Jo g abeqg

spIe) UuOT3TUTISa( epleg weiboigd 20URISTISSY

HINVHA SNNA MINeATA NHIHIMNN=O43(T1E)
ATO NMIHINNN=QA4I(1E)

043(0%)

JINNMMAINNAYN(Z2)
0s3IN(12)
Av4AYnN((02)
OMYWWN) JdA1=3) 44v|S(21)
WNISAC=3) 44V |S(TT)
WNI(NnT)
/183INAIN NIAQHN anf(l)

1S3INMIN WHIL INNKRS( ) N
/N3N LV NDIIRTIA(S)

3118 Ny |
AINNKAITNIL(S)

v

183aNnIN
a1c83anr
1SIA(H)

eR3IwW(2)

MALLA(T) L1NWNTOIw
/73IN v HDITSTIA(S)
311S PL LIQTA(N)
INNHAITNIL(S)

/61

Al
Lt
oL
St

hL 1NN ™A

/61
Qt
L1
9L

Jav883w(2)
HNALIN(T) NIWNTOAY
INO ¥A VI(s)
1NN WA v (w)
1NN »A vI3(L)
1NN ®A vI(9)
1NN ®¥A vI(S)
AvA(n) 1NANMA
NT MA VI(S)
Ml MA O VI(R)
NT MA VIC(L)
NT o MA vI(9)
M1 ¥A OVI(S)

he NI

St
NA

Avd (M) NINMA
/MININ(0066)
aNTOYITUS(0NR?)

133




81 Jo ¢ @beq

spIe) uoT3ITUTIDQ eIeg Weihborq 2OURISTSSY

JTINVILY=IIINN(E2Q)
INVIJYCIHI=IIINN(229)
NNIHIHNN=IITNN(129)

231048(29)

3J10(t19)

I31N4 aNv 3310(049)

I14719vd=NNT LYV )S(9S)

NMI|SIMaNNT LIV IS(SS)

NHIHINNS=NNT [V |S(hS)
ITINYILVeNNTIVIS(§S)

ANV IdVSIHI=NNT LV [S(2S)

NNIAH | MNNaNNT LV IS(TS)

SNNTLVIS(0S)

YMNSNYNA=IuAl6h)

JIANS=Jwud(An)

WYyNO=Jud(Lh)

HNAMNYH INVYId=IMd(Oh)

0n3ATN NyYyS=JInd(Sh)

vINIVYSNIdeIvd(hh)

MINGNNNeIndg(Fh)

SAINV LvIn9eIud(2h)

NISTINVYMY NYSeIMd(Th)

Ind(ON)

31410vd=N43(9¢)

HANYNA N9ITO NYSeATO NNI|ISIveNd3(2SF)
HINVHR 371 1Vv3IS=AT0 NNIISIM=Q4I(ISF)
NMI183Iv=(143(SY)

HINYHA AONINTIVNL TIVAYN®AT(Q NNIHINNCe(4I(2hF)
UINVMHE SNYIINN MINSATQ NMIHLINNS=043(ThE)
NNIH|INNSeQ43(hF)

HINYNA OITN OL¥NId=ATQ 1INV IIve0d3(28E)
HINVNR NYI4OMNIA=ATO DTINYILY=043(1§¢)
ITINYILV=Q43(FE)

AINYIHYSINTI=143(28)

HINVYNR SANVY JVv3INO=AT(Q NMIHINONS(O4I(21F)

134




—— ————

g1 Jo o1 @bed

spie) uotr3iTutriag ejeq weaboig sour3sSTSSY

ONVIAST HINON
MYWYMTW

GNYIST AR TUM
1344NW

INOOWIT

NOYIYV S

YOIHYY

L83m™ A3

Syn(gOgIENT)
SYN(OORISHT)
SYN(2S91SHT)
BYN(60QISHT)
SYN(9hSISGHT)
SYN(SESISHT)
BYN(HhOOIGHIT)
SYN(hGHhOSHT)

ITVLANNSHIVE SYN (9§hO0SHT)

01314 193>
Y¥ITMENNNA
vONWM3IA

SYN(ST1206N0T)
SyYn(2020ShT)
SYN(D2T0ShT)

NOININL J1ldVN(S2RSONT)

1ang v
NOLONTHSYM™

JINd (000265 1)

4vn(0S0ETET)
JYN(EPKOTET)

HILSNTWHY™ YOVYN{ODSEDET)
MN SLIVAYNWOICOOHLENT) NNTAVIS
/3804 HIV(26)

AWMV (16)
AAYN=NNN(06)

Av4AVYN=NAN(0R)

nAd(e6L)
HIN(RL)
1In0LL)
AJv(eL)
IW(SL)
0833(hi)
3R3(¢L)

dvd Ra(2l)
Ny a3(t1d)
833AviIc(oL)

JI417vd=22104(929)
NH¥3183Me]IION(S29)
N¥IHINNG=IIINH(N29)

L3S




spIe) UOT3ITUTIDQ eled weahbord adURYSTSSY

L4N449N9 JLINCNONDO9S2)
Wwyneg 331n(o2nLnse)
INFOTML JJID(0STLNS2)
ONVITYHL J21IN0(SROLNS?2)
JWININH Ld JAIN(0099062)
14N447Nn9 JAINCOON90S2)
NOLONTHSYM NIN(OSL0AN2)
$3ITIND NINCOEI0AN2)
NH3JITA NVYS SIN(EOLILNE)
N3N 0I¥INd SIN(S299Lh2)
I7IIN9 SIN(SIG9LN2)
WYNG SWYIN(ONE9LH2)
INOZ IvNYIYvNATIvA AIN(E609LH2)
(0K T ANNYH SIN(SRO9LNZ)
vIINYS N9310 SIN(RLO9LNZ) 0
ALTY) vwWwuNvd ISIN (0090€12) B
Ivd SHINNTAY IVAYN(SSE06LT)
33144N A44NS NNTLVYIAY(00O9NLT)
YIIND ITLITT AYN(ONGSEST)
¥3L1STAvIw QYN (OhQHIST)
ANNONEVYH OQYN(OPPRIST)
AANHO MOTIM QYN(9LESSNT)
HINNWA3Y winn® SYN(09RSSHT)
SNYIINN MIN SYN(9TOSSHT)
VINYYILY SYN(298SSNhT)
SOLIWYIY SN SYN(DESSShY)
MITANITNG BYNINOESSHT)
NONW Ld BYN(NDHLESHT)
HIATH xvd QUN(2TLESHT)
LS¥NHINYT SYN (OhSESHT)
vI0IVYENId SYN(QEL28h1)
093714 ONTLTHM SYN(DBS2SHT)
NYTATNIW SYN(0RG2SHT)
STHdWIW SYN(0LS2SNT)
TLISTHHD SNdM¥NI) SYN (26225h1)




8T 3O z1 °beq

spIe) UOT3ITUTIaQ eIeg Weiborlg B9OURISTSSY

HINOWSIMNd ASN(0S9L989)
VIHdV130VIIHd ASN(S29L98S)
HNANYH ¥v3Id ASN(009L98S)
HIV3IA INDT ABN(062L98S)
NDLIS3TINYHI ASBN(06T1L98S)
ONNDS 139Nd ASN(0STL98S)
JO¥EN (0069SRS)
NOLONIHSYM VISIIBAYN(STHSLLS)
HOBNYH NIINIM VOSN(OTHTLLS)
ANYIST 899VYNS VASN(SIQTLLS)
QVILSIWNH VOSN(OONTLLS)
173203 VY9OSN(S2ETILLS)
09310 NVS IWNN (008980S)
1¥0dMIN IWUN (SLHI6NS)
NOLT3IONId dWYD IWYHN (SR296HG) '
ONINID 3 NldN (002049M)
377TASINDT SNON(OET009N)
GV3IH NVIGNT SON (021009M)
ANOLVYA¥ISAN AVYAYNCO0GOLHN)
LINA N3IMOd NVITINN AVYN(OSE29hD)
IiWd (06501€EH)
VO3ISHLI38 HIINID Q3w (0020L1h)
137vNvNY 9vW IVYAVYN(SLNO90H)
AV 834 O3IWOTA AVYN (009098¢F)
TUNCOE6098F)
NOLIMIWING Ivd INTVW 133774 3IATLOVNICO02STISE)
IWOH IVAYN(00SL20S)
Ivd III0M(SHLOLOE)
NOLSITHYHI III0H(SS00L0E)
HIV3IB 3ITTTAMTIINGD 4IN(S81190F5)
MNNL ONVNY 4IN(SLLO90F)
SVNILLYH IdVvI 4IN(060090F)
vI0IVYSN3Id I0d1AN(009NER2)
LUNdMIN JLINCOSHTIER2)
IWIANINH L¥Nd JIIN(S2L09%52)

/

L3




——— o s S g

8T 3o £1 °beq

spie) uoT3Turiag ejeq weiborg LOURISTSSY

AWIOYIY AvAynN(NDO2O0IN])
ANVNT) JevM(NOQTNTRO)
NMOLXUNNA SMN(NGLS0RY)
MIVIA Iv3IS SMN(0ON/G0RQ)
AI4vI SMN(NQAgORY)
ANOINNT SuM(0GeG0K9)
NNISIATHYHD SxN(G20G6NR9)
IWYT YHTUD v (0Nn200L9)
1¥NdMIN ISNN(00STNGI)
N93IQ NvS INMN(NSL09h9)
YINIYSNI4 13IND (00A0EHI)
OaMyYINN JAINTNOROACA)
nanvyIxn 3N (00LFL59)
LN0A4A3IN QIN(2095059)

Ay NINOIHYN IMEN(TGeNT29Q)
YN L Tum IMCN(NCanTR9)
INOWNNHL 4SN(ONKI029)
HJY3AA 9NNl ven (0Sh2029)
MATHINNNA YEN(SETI202Q)
AvA J1anS QSN(SRYSLIL9)
NO3TO NYS ISNI0GL0LEN)
AHY A4 ASM (00202 T9)
ONVYIMYN ISN(0G90L19)
NOIMNIWINAG ISN (0np0Ll9)
XANNY WYHLYIND) WININAN ISN(NNE9QTQ)
NAAONNT Iy ASKN(O0QRLNQ)
vinNx SN(G/Q1EN0)

NAMYIGST INNCYIN) SN(SHONTNQ)
na3tTa NvS SNLOKQ0§NA)
Avmntw QN(ONGOENR)

WYAY SN (2100509)
INNAAYW SN(NEHKEZN0)
NWYNY INYNO QM (hR26209)
ANVIST INnwvw ASN(SO0KL9RS)
YININAN ASN(160[9RS)

138




PR

SNPRSN

TV T

8T 3O p1 obeq

spxe) uoT3TUTIDaQ eIeq weibord 9OULISTSSY

Tn(En)
IP(In) A1p238
/7087(00;
$97(89)

h91(h9)

£97(£9)

291(29)

1917(19)

§§7(sS)

nSI(hS)

£67(€S)

2s(2%)

1§7(18)

nh(hN)

trICEN)

ZnaceEn)

thCtIh) AIOQINd

/VIT LUV INYHOIddNBAYN (0699666)
N3Q90 10430 3ISNIJIA(TONhRsS)
SNBHNINI VT1IMNION JII08(912EN66)
g4V HLI1441H9 (ONNELGS)
INYINIBINODD (9L96066)

ONVISI Bly¥Vd QHIW(019009€)
031INVNO=W0I INQAI ONY A30 9440 ININVYW JI30IW(0S96059)
MoLBNYR I8IW(002€ELER)

ONIVE ANINALINIML BIW(0090L29)
NDLITONTd dWYI BIN(TISS0L29)
INNICIY dWVI QIW(SLTIOLRD)
YHNA CGVIN(OS6OETYD)

ON0L 13 SVIN(SLRGEIN)
DI1ANYND BYIN(O0ROETE)

AvVE JHOINVN SVIN(O00LOCTE)
INNYNVYMT SYIW(OENOETS)
LN04NYVIA BVINCO0906ET0)
SOdN(SENEN9L)

139




8T JO G1 8abeq

spae) uoT3TUIIaQg eleg weiboaxd aO0ULISTSSY

399YW11SI ‘N3INNYId ‘A3INNTI4 MNT LY (PN) @
37Av4I16T ‘031390NnA INNY 4 NNT LY (SN @
A7AVMTIST ‘OI0NN4 ‘AINNYTIL MOTEIY (200 @
37AYWT1SI ‘NINYL NNT DY (10) ANJL4Ne @
EEIGICIY |
FATSNIdY nLee) @
31V ON) NYINT (N @
¥y 12HATO(S) @
N3LYIIN [ON NINT(H) @
313744NIN] SY~ N4INT(SI @
37AVITYAY NINT N2 @
OAATINIIN N4NT ONCT) 4NN @
JONE2Y §3A(1) J4NAANY @
/31vd1an0 (9) @
0NO‘S2 ¥IAN ()@
666’02 N) 0NO'S (M@
hbh!'n 0L N0G (6@
660 N1 1 (2)Q
0o (e
wyyla (N) (.3 4NFP @
V0440 (2) aT3t4 (1) Innmn () IvrI@
/097(08)
$973(69)
neN(na)
§97(¢9)
°o1(29)
1e3(19)
S (¢S)
nGIACrS)
§6(s5S)
2671(29)
167(18)
pPn(nN)
§PILEN)

140

e A

b




81 Jo 91 obeqg

spIe) UOT3ITUTISQg eleq wexborg aoUP]ISTSSY

(2€00025) (150801€)(0E0m00E) (2200022)
(1208012)(0208002)(2100021)(T70m015)(030200%) 183NOIY

ViVO LINdNY 40 NODILVIISILGNE 1437 SNO3INON¥I ANY 1I3¥NO0D OL 30093¥

(v) f133reng’zidarens’1173rens

$378VINYA JIWIWNNYHEIY $3ITJTINIOT ONYV) LIXIN
/ON(Z) 83A(1) 8N¥HIO®
/NOILINT08 ¥31138 vV Y04 NOTLVONIWWOIIN 03IOIAONd (1)@
G3NNYYd NYML JATLYNM3LIY ¥31138 V MOJ Q3N OJNT 0301A0Nd (£)@
SNNILINING ¥N SIHIVONAdY IATLVNHILIY NMONY NMLI® 193738 03d473H ()@
NOTSNIINDI HO NOINIdO ¥3IITNVI NV QIWNTIINDD (1) QININDI@
/¥3KH10 (S) @
376VWIL83 ION (M @
180 ONILY¥ID TYNNNY NI  SONIAVE(E) @
L1809 IINVNILNIVW TVANNY NI BONIAYE(2) @

1809 MIV43I¥ HO NOTLINMIGNOI 3INIL 3IND NI SONIAVE(1) AVEJAL@
/¥3H10(1S) @

38N 3¥NLIN4 ¥N4 NOLLVWNOSIND TVyINII(IM @

Q3HINOIY HIWVIBIN INOW ‘03HIATIENOI NOILVINIHINAWI(Z2E) @
G3INNYYd ¥0 AVYMNIONN 3 ONY | “03INICIENDI NOTLVINIWIVGWI(IE) @
173008d OINNYY4 40 Luved 8Y OINNYI4 NOTLVINIWIVAWD 1IINI0(E2)Q
193r0Yd 031390N8 40 LNVd 8Y QINNYI4 NOILVINIWITGWT 1I3¥10(22)@
193r0¥d G3IANNd 40 LHVd BY QINNYIY NOILVINIWIVEWT 1I3410(12)@
GIININIVAWT ALI3uI0CTT) 38N@

/731v317dn0 (s1) @

LI43N3E ON (P @

O4NT TYH3EWIY (E1) @

379VWIL8I LON ‘Om03N HONV3ISIN IJHOW ‘A3NIAIEN0OI NOILIVY (21 @
379VWILI83 LION ‘aGuO3¥ 3 ONV 1 ‘Q3NIOIENOI NOILIY (11)@
316VHILEI LON ‘QINNYId ‘OENNYId NOTLIVY (01D @

379VWIL08D L1ON ‘031390NE ‘QINNVId NOILIY (60)®

376YWIL183 LON ‘QIONNYG ‘QINNVId NOTLIY (900)@

370YWIL0T LON ‘N3NVL NOILOVY (L0)®

F70VYWIL8 ‘OmDIN HONVIEIY IJNNW ‘QINIOTIENOD NOZLIVY (90)@
37VYNILSI ‘QINTINOAY 3 ONY 1 ‘QINIOIENDD NOILIVY (0@

30023¥
INIWWO)I
INIWKHODD
ANIWHOD
SLlYWNOd ININd
INIWWOI

141

|
|
|
|



8T 3o (LT ®beq

spae) UOT3ITUTIaQ eied werbold SOUPISTSSY

SINAVINYA ~M3IN FRTHISIC

29=N3ISN(L29 17 ANV 029 |9 1SINOIN)
293M38N(E9 |7 ONy 19 |9 [SINDIN)
193438N(29 17 ONY 6S 19 1S3NAHIN)
0S2H3ISNILS 17 ONV 6P |19 1SINAIN)
Oh=eydIASN(NS 1T ANV 6F 19 1S3INAIN)
0F2M3ISN(ESE LT aNy 11§ 19 1S3InNMIN)
0fF=MISN(LE L7 ONY 62 19 1S3INOIN)
02=4368N(E2 LT ONY 61 19 1SINNIN)
01e¥3ISN(ET L7 aNe 6 19 [1S3INNIAN)
684NNNA(E6 1 ONY 68 19 1SINAIN)
824ANNN9(NA D3I LSINNIN)

L24NNNN(08 L ONVY 69 19 1S3INnMHIN)
SedANNYN( 229 17 ANV 029 19 [e3INMIN)
92ANNHA(ESTE 1 ONV 0T1€ 19 (8S3INOIN)
924NON9(0L L7 ONVY 6 19 183INM3IN)
0=3SNO4SIY

SINAVINVA M3IN HSIIAVISI

NTILVO = 1NNILVA ¢ 0ISdVII = Q3SdY3
0 20384V3 (NINA M3 LNOYHA)
GE9=2038dVII (NINA 19 10ONNHA)

AWIL 03S4Y73 1S3INDIN 4N MOT LV IN4WND

(nG=2G9) A1QI3IS/(NnS=2S89) ATATNHd

/7(260=026)
(1602016)(0608006)(080200R)(6L0206L)(RLOSOAL)(LLO=0LL)(9L0=209L)
(SL0=0SL)(hL0mONL)(EL080EL)(2L0=02L) (1 0e0TL)(0L0=00L)
(2902029)(190=019)(0908009) (950=2095) (SSN=2085) (nS020hS)
(£S0208S5)(2502026)(1S02015)(0502005) (6n0206n) (BN0O=0RN)
(LhO=OLN) (9NORO9N) (SHOROSH) (nhOeONN) (ENO=0EN) (2h0D202N)
(In0os0th) (OhO=OO0N) (IE0m09E) (SE0205E)(NEO=2ONE)(FE€0NEE)

INIWWN)
INIWWND
41
41
41
4]
41
41
41
41
41
41
41
41
41
41
41
I1NdwD)
INIwWN)
1M3IWKW0D
INIWKDD
J1NdW0)D
41
47
INIWKHNI
INIWKNI
INIWH0)

142




81 3O g1 °beq

spie) uoTlTUTIaQ vieq weibold D0ULISTSSY

4

1X3IN %330 LHNdIN INO LNISNI L18NW NOA = IN4INYI 38

QINIMENY INN(2F)
SAVQO 0% ¥3AO(1%)
SAva 0f 01 St(0f)
SAVO n1 0Of A(n1)
SAVO L 01 f£(L)
SAYQ 2 01 t(2)
SAVO NHIZ(T) 3ISNO4S3IY
/7104 (29)N38N
23INn(19)¥38N
SMd(0S)IN3ISN
Ind(0On)INIBN
S043(0€)¥3SN
IVIAYN(02)¥3IEN

WwNI(01)¥38N

/ZAAYN NON(B)

IVIAYN NON(B) 8338V3IC(L) ALIAIDVY JNOMS(9) 4NONIY
IWTL ISNDAS3IN 183ND3IY‘ISNO4SIY

/71v) 0IWMILINT AR S¥NLEINDIY IINVISISEYNISN
/84N0YH 183NO3IY 3IINVISISSY 3 OGNV 10Y¥‘dN0OHI

INIWKHOD
INIWKOD
INIWKWDD

€138Y7 3INTVA

€738v7 ¥VA
ININWOD




APPENDIX I

FESO AUTOMATED INFORMATION SYSTEM
TASK DEFINITION LOGIC FOR ASSISTANCE BENEFIT REPORTS

LIST OF FIGURES

33 Assistance Benefit Report #12 - Task Definition Logic
34 Assistance Benefit Report #13 - Task Definition Logic
35 Assistance Benefit Report #14 - Task Definition Logic
36 Assistance Benefit Report #15 - Task Definition Logic
37 Assistance Benefit Report #16 - Task Definition Logic
38 Assistance Benefit Report #17 - Task Definition Logic
39 Assistance Benefit Report #18 - Task Definition Logic
40 Assistance Benefit Report #18A- Task Definition Logic
41 Assistance Benefit Report #19 - Task Definition Logic
42 Assistance Benefit Report #20 - Task Definition Logic

43 Assistance Benefit Report #21 - Task Definition Logic




e

o1hOT UOTITUTIAQ ¥NSel - ZT# 3Ir1oday 3ITJsusag aouelisissy ¢g 2aInbrg

amﬂnnanﬂanﬂnannanﬂuananﬂaaananuwaaaaanna»ﬂﬂﬂﬁ.ﬂannﬂnnaﬂn INJWKOD)
INJWKWN)
21 1MNd3aN o 1 T143IN3A IVIOL 40 ILVWILSI AYNIOINO ON3I INIWWDD
INIWWDD
1S314NR AR | 4NA=83IAY] NMNAYY INA

14N SILANAHNININDISSITAYINYA/00022S3SY) S3Svd IS11 n

O2{4Na (9 M3 1S3 4nA) Al h
000S22)4NQ (S NI 1S3 4NA) i1 »
000STaL4Na (n MY 1S3) 4nA) A1 »
0SL28L4dNg (§f M3 1831 4NR) 41+
0G2=214N9 (2 M3 1831 4NR) ER R
021 4N (1 O3 1S3]14NA) 41«
21 1¥Nd3I® = JT143M3P viNt 40 Il vwl 1S3 TvNTININD IWYN NSV

INIWKHDD M

21 IM0Od3IN = 1T143N38 WI0L 40 FLvwllSI AYNIOTHN NIDIRQ INIWWNI
INIWWN)
e e ICI RIS T TR e e T FERRICRRETTRTRCTITTFITEETEFIEST INTFRWOD

INIwwOD




O1hOT uoT3TUTIDQ MSel - €1# IXodoy 3ITI2uUag DOURISTSSY

L Y Y X Y Y I XY S I S I XXX
§1 L1N0d3IN = SNIVLIS NOIIVNIVAT 4N NMNAONY INA ONI

|

TvAd AQ (1S3 dNFagIqQv|

7(2°0)vA3 (970)193) INREESIIAVINYA
1SILINALIVAI'NNININIGBSINAVINVA/Z/00022S3SY D

E£1 INNdIN = SNIVIS NOTLVYNTIVAT 40 MMOOYVYING

§1 LNOd3IN =« SNLIVLIS NNILVYNIVYAT 40 NMNONYING NIDINR

FEEEEIT S CERTrPETRTCTETCTEICTTTCACRTTCCACTCEECTEERTTSRS

pe 2anbrg

1MIWW0)
INTWWD)
INIWRNT
ININWOD
INTIWWNT)
SN LdN

S8YL1SSNHI
S3sv) 1817
JWYN NSV
INFWWD)
INIWW0D
INIWWOD
INTWWN)
INIWwWDD

146




oT1boT UOTITUTISA SBL - pT# 3T0day ITIBUBH DOURISTSSY

Il F TP T TN eI T TTTFATTICFCICITETTGTREREETEIFTTTEGEG
b1 LHNdIH = V|VO NOATLIVNIVAT 0314 4N NMOOWYINA ON3T

1

(2/1)38NHMIN (00T0T1)N4NT (DY) RININGD (SPT)AVR4AL (16°1T)38N
(STY1)A02LANE (BYT)LANANN (22T L4NRANY (970)1STIINR = HIOIIN]
ISNNHLIO'OANT *ATMINODIAYVSAAL ‘HIDV 43607 38N

CANJLANRY L INBOMN Y L INHANY IS INRHNININIZGITNAVYIMYA/Z0N02288Y )
(001s0°1)(N626°0)(0R2R®0)

(0L=22°0)(N9=29°0) (0S2S°0)(0hah®0)(NELE°0) (0222°0)(NTRBI“0)NJINT
(1T mP3 vA3)

NY INDdAN= ViVA NNTIVNTIVATI 03T 4 40 NMNANYING

Pl JH0d3IY = viva NOTLYNIVAT Q1314 40 NMOANYINR NT92R

2 A A A A R R A R R A A A A L A AR R

Gg axnbtg

IN3IWWND
tH3IwwN)
INIWKND
INIWKW0TD
INIWWNID
SNOTLdn

SITININDINS
S3asv3l ISIN

3003y =
41 123738+
AWYN NSV |
INIWWNI
INIRWDD
INFUWND
LNIrWNI
INFWKW()
INIWWN)

147




OTHOT UOTITUTI®A }S®BL - GI[# ITI0CAY 3ITJBuUad D9O0ULISTSSY 9f 2InbTJ

LR L o Y X ST E L X
ST 1d¥ = A30IANHA NOTLVYWHOINT ONVY NNTLNATHLINND 4N NOSINHVAWND ON3I

I

O4NT A9 ATHINNI=SIRY ]

/ZCO00V‘0T)NINT (DYI)ATHINDIZSIATAVIHYA

(001=20°1)(0B=6°0)(0R=R*D)

(nL=,"* o,.oouo 0)(0S=S°0)(oh=h®0)(OEEE*0)(0222°*N)(0T=1°0)NJ4NI

(fr M3 Tval)

ST L¥Nd3Iu = QQTANNA NOTLYWNN4ANT ANV NOTLINATHINND 40 NOSTHY4AWND

ST 1d¥ Q30TANHA NOTLIVYWMO4NT OGNV NOTLINATIRINDD 40 NASINVAWND NI93IR

I T T TR R R TR R R T TREEtUETTIRTRTIIETRTTRETETRESS

INIWHDD
INIWWDD
INIWWOID
INIWWN)
IN3IWWND
SNOT LdN

SAVLISSNHID

003N~
41 12373¢S»
AYYN %Sy
INIWWNI
INIWKHOD
INIWWNID
INIWWNTD
INIWW0D

148




oThOT UOTITUTIDAQ NSel - 9T# 3II0day ITIouag douerIsissy [f 2Inbrg

INIWKHND
e R CTE T TP TIFTETTTITITIETTTRRCFETFITTTTTCETICITTINGS INIWWNI
INIWwKwN)
Q1 1HNdIY = SIONTAVS 40 JdAL AR SONTAVS 4N A¥YWWNS QN3 INIWWNI o
INIWWNI —
AYSdAL AR LSIPHA‘AYSHYAYSAY/AYSWIT=STTIav ] NMNOXY INR
(1 63 vA3) 41 12373S»
91 LH0d3¥ = SINIAYS 4N JdALl A9 SINIAVS 4N AMVYWNS JWVN %SV
INJWWD)D
91 1MNdI¥ = SONTAVS 40 3FdAL AR SANTAVS 40 AMYWWNS NT93R INIWW0ID
INIWHDD
PP CEeCPERTReeFeTRdeTTesPIFesTTTeefTTTRTRTTACRTUICETERERS INIWKOD

INIWKW0DD




AR R R R R R N N N SRR X &

LU 1H0d3IN = §1€83INMIN AL VNIVAT 4N LT 43INIH NTWw AT YT 183 ANT

1831 4N9 AR | 4NH=Q IV )
LANAY 1S INAHNIMINIESITIAVINYA/Z0N02253SY )

02} 4NA
N00S2=2] 4NAQ
000ST2| 4NA

0G/2=2| 4N
nS2=2] 4NQ

0] 4NA

(3
(s
(h
7
e
(1

n3
n3
n3
n3
n3
na
(1

1831 4n8)
1931 4NR)
1831 4n8)
183] 4NR)
1S314nA)
1831 4NR)
n3 vA3)

= S§1S3INO3IN AIIVNIVAI 40 JT143INTIA WNWINIwW G3LvwILST

LT IMNdI¥ = S1SIND3IY GILvNIVAT 40 LT43INIA NIW AILYWILISI NI93R

FEPPeesTSeeTTTTTTRECTITTETETTETTTATETIFTECFTTFISTARCETTECS

INIWWNID
INIWWND)
INTwWN)
INIWWNI
INTWWNT
NMNNMY INA
§3Sv) 1SI7
41«

41 »

41+

ERR

41=

1=

41 1J373¢+»
IWYN NSy
IN3IWKWNID
INIWWND
INIWWOI
INIWWD)
INIWWNI

150




,. OTHOT UOTITUTIDQ MSel - 8T# 3IT0day 3ITILauUag dOUPISTSSY ¢ 2I0b1g

INIWKOD

P TS g eeEETECPEEEETETTFEEETTCeTEETEEEETECCTFYCSIESTLSES INIWwND

INIWWND

Rl LH0d3IN = SINIAVYS 40 3I4AL AR SIT43INIA AILVATYAT 4N AMYWWNSG ONT INIWW0)

INIWWN)

AVSAA|l AR | 4NASCITAY| NYOONY INAH

AVSAALYLANR'ANIL INAY |8 4NAHNTHINIESIIAVINYA/ND0ZESICY) §3sv) 1817

Osi4N@ (ST A3 andl4nn) 41

. 0®mL4NA (h]1 M3 AN 4ne) i1

Nl 4NA (£1 n3 0N 4NA) EAR

(NANT*H1IVIISN*T w IEIrHd)ANMELINA (P 0 AVSdAL ONY 21 N3 ONIL4NR) il

(OINT*NLIVIISNT v [QITUA)ONMRL INA (0 M AVSdALl ONV T1 N3 0NI|4NA) il

(DINTOMIIVIISNET % SIPHA)ONNE]L INP (D AT AVS4AL ONY 01 13 ONIJL4NA) 41

(D4NT¥NLIIVAISNST 2 [SIPHA)ONNEL INA (P DI AVYSHAL ONY 60 NI ANJ | 4NR) il

(NINT®HLIVIISNETI 8 1GIFNd)ONNELING (P B3 AVSdAL ONY RO M3 A0J| 4NQ) 41

(OINTeNIIVIISN®T w1CINd)ONNSLINA (W MT AVSAAL ONY L0 A3 ONT| 4NH) 41

(Ad¥NANTSNIIVIISNeAVEOY)IONNE] 4NG (§ O AVSHAL ANV Q0 m3F (NI| INE) 41

(Ad®NINTSNLIIVIISNeAYSUY)IONNE | INA (2 NI AvSdAL ONV 90 MY ANI) 4nA) 41

(NINTONLIVYISNEAYSWIT)ANNELINA (1 AT AVSHAL ANV 90 3 N INR) R
(AdvDINT®NIIVIIENPAYSOV)IONNE] INA (§ NI AVSHAL ANV SO NI ONILIND) ER ~
(AdPDINT®N IV 4ISNeAYSWY)IONNSL ING (2 NI A¥S4HAL ONvY SO M3 aANJLdnAa) ED ] 0
(NANTH1IV4ISNeAYSWLITIONNEL 4NA (1 NI AVSAAL NAnY SN AY ANI| 4NA) 41 s

(Ad*OdNTo NIV 4ISASAYSOV)ONNEL INA (F NI AVSHAL Qny h0 ™3 ONIL 4NA) il

(Ad¥NINT NIV IISNEAYSUY)ANNRLING (2 NI AVSALL NNV hD A3 ODIL 4NA) 41

(NINTENLIIV4ISNeAYSWIT)OuNa1INA (1 DI AVSHAL ANY 0 M3 AN 4NA) 1=

(Ad*NINTHLIVIISNeAVSNVIONNEL INR (§ 0F AVSHAL ONY €0 03 ONIL4NA) R

(A D INTONLIVIISNUAYSHY)IONNEL ING (2 MI AVSHAL aNy §0 M3 O0NIJL4NQ) d1e

(NINTeNLIVIISNeAYSW]ITIANNRLINR (1 BT AYSAHAL ANy £0 P3 ANJL4INA) 41

(AA®NINTSN LIV IISNeAYSOV)ANNE ] INA (F M3 AVYSAAL ONV 20 m3 aNIJL4NA) 41

(Ad*0dNToH1IVIISNeAVSWYIONNS | INA (2 N3 AVYSHAL ONY 20 B3 aNIL4NQ) EA R

(OINTeMIIVIISNsAVEWLITIANNSLINA (1 NJ AVSAAL ONVY 20 P 0NIL4NA) 1

(AdsNINTBNIIV4IENeAVENY)AONNTL NG (T NI AVSdAL ONY I0 N3 AN 4NA) i1

(AdesO4INT ¥ 3v4ISNsAYSWY)ONNELINA (2 BT AYSdAL ONY 10 m3 ONIYL4INR) 41

(OINTNIIVIISNUAVSWITIONNRL NG (T N3 AVSdAL ANV 10 A3 ANIJL 4NA) EAR

(1 n3 TvA3) 41 12373¢»

Rl INNdIN « SONTAYS 40 441 A9 SIT4INIA AFIYNIVAT 4N AMYwWuNS JLYN ¥y

P INIWHND

81 INNdIN=SONIAVE 40 JdAl AR SIT4INTA NILVNIVAT 4N ANVWKRNS NININH INJuRN)

INIWKND

FEIsEEEEREErEEeCEerEesEeteETeTeeeereETeeegeteCreEEygeessses INIWWN)

INIWW0D

m




oT1hoT UOTITUTISQ NSl - V8TH# 3I10oday 3JTJauag 20UPISISSY (p 2anbrg

INTWW0)
e e T eEETETETETETEEeEeEeeEeTEEeCEEEEEEECETEECEESECCEECETRTCTE INIWK0)
ININK0)
VAL IMNdIN = SIT4INIA AJLYNTIvAT NNY SITISTIVIS ONI INIWKN)D
INIWKO0)

/uNSE8INY N
J(P'1)AYSdALl AR | 4nR Avw3Nn
02| 4NA (ST NI aNIL 4NA) die
0=l 4Ng (P NI ONDL 4nN8) 41
Ol 4NA (£1 P NNIL4NA) i1
(NINTMLIVIISNS T w SINHA)AUNRLINA (h PT AVSHAL ONV 21 P3 ANIL4NA) il
(DINTOHLIVIICNST = |SIPNA)ONNBL INA (D MY AVSAAL ONV 11 N3 ONIL 4NA) 41
(DINTeMIIVAISNET [ SIPHA)ONMNRL 4NA (P NI AYSHAL ANV 01 N3 0N 4NQ) 1
(NANTMIIVIISNE T s 1§IMNd)INNE] 4NA (D AT AVE4AL ONY 60 NI DI L 4NT) 41
(NINTONIIVIISNS T S IGITNd)ANNE| INA (0 N3 AVSdAL ONY B0 P3 QNI 4NR) 1
(NINToHLIVIISNET e 1SIPNd)ONNELINA (P AT AVSALAL ONY L0 NI ONTL4NR) il
(AAeN4NT NIV 4ISNeAVENYIONNR] INE (T M3 AVSHAL ONV 90 AT aNJL4INS) 41
(AdONINTEHLIVIISNSAVEWY)ANNRLINA (2 NJ AVSAHAL ONY 90 0T QNIJ] INA) e g
(NANTONIIVJISNEAVEWLT)ONNELIINA (1 M3 AVSAAL aONY 90 n3 00Dl 4ND) il
(A4NINTONIIV4ISNSAVSOVIONNELINA (F M AVSALL ONV GO0 NI NI 4NR) 41
(Ad*NINT NIV 4ISNUAYSWY)ONNR L 4NR (2 M3 AVSHAL ONY SN N3 ANT)4NR) 41
(OINTONLIVIISNeAVSWLITIONNRLINA (1 N3 AVEdAL ONV S0 A3 aNJL 4NA) il
(Ads*NINTENLIVIISNBAYENY)INNNE]L INA (§ NI AVSHAL ONv h0 n3 ANIJ I 4na) 41
(AdeN4NTeNLIV4ISNSAVSHY)ONNE L INA (2 B3I AYSHAL ANV PO NI NI 4NN) d1=
(NINTNLIIVYISNEAVSWLIT)IONNE]L INA (1 DI AVSdAL ONY hA A3 ONTL4NR) 1
(AdoNINTEYIIVIISNOAYSOVIANNSLINR (F M3 AYSdAL anvy £0 n3 ONIL4NA) 41
(Ad*N4NTENLIV4ISNeAYSUY )ANNSL INA (2 NI AVSdAL anv §F A3 ANI) 4NG) 41+
(NINTEMLIVIISNeAYSWLT)ONNE | INA (T NI AVYSHAL ONY €0 PI N1 4NR) 41
(AdsD4ANTEN ]IV 4ISNuAYSNY)ONNRLINA (§ AJ AYSHAL ONV 20 N3 ONJL4NA) 41
(Ade*NINTONLIIVIIENEAVERY)ONNE] 4NB (2 NI AVSdAL ONY 20 M3 QN1 4n9) 41+
(NANTeNIIV4ISNeAVSWITIONNS ] INA (1 NY AVSHAL ONV 20 P3 AN 4NR) 41
(AASNINTENIIVIISNEAYSNY)OANNSL INR (§ NI AVSHAL aONY 10 M3 ODIL4NR) d1.
(AdsOINTONLIVIISN®AYSHY)IANNRLINR (2 NI AVSAAL ONV 1D PY aNJL4NA) 41
(NINToMLIVAISNAYEWLITIONNELING (1 NI AVSdAL Onv 1N NI ONIL4NA) il
(1 03 vA3) 41 133738
val INNdIN = SIT43INIA O0ILIVNIvAY NN4Y SILISTLVIS InVN NRY]
INIFwWNI
YRT IN0dIN = SLT43INIA O0ILVvNIVAI NO4 SITISTLVIS NIO3A IN3IWW0)
INIWKOD
CETETCECSCICLETCEEECTCCEEETCERCCEEEETECEEEECEQEECEEREETEEECETEEEETETSE INJWND)
INIWWDD




OThOT uoT3TUTIDQ Sl - 6T# 1I10day 3ITJjouag 2ouUR]STSSY [p 2anb1g

INIWK0DD i
TECEEEEEreeeTTEeeeEREEEEETETTEETETEECEETEEESTEECESESESSCTCS INIWKDD “
INIHWO)D i
61 LINNdIY = 00I LT4INAA AR SLITJ4INIA 40 AMYWWNS ON3 INIWKDD
INIWWOD
Q0J14NG AR | dNARSIIAY] NMNOYYINA
Ad'OINT/HLIIVAISN  LSIrHAAVSOY *AVYSHY
CAVSHLIT Y LANQYO0ILINAY [STLINAHNTINININGITAYINYAZ0N020G3ISY) S3Sv) 1811
(00180°1)(n6mb°0)(0REA"D)
(0L=L°0)(0929°0)(0SuS° N)(0Ohah®0)(NEME*0) (022 °0)(NTI*NININT 30NJ3ye
(001m00°1)(GLeSL°0) (0SS 0)(0E=E°0)(N222°0)N[IV4ISN 30NJ3ys
Os| 4NA (ST 03 ONIJL4NR) 41
OrldNA (PD NI ONIL4NA) i1
Ol 4Ng (ST P33 AN 4NA) 41
(N4NTeNIIVIISNET w SIPND)ANMRL INA (h NI AVSAHAL ONY 21 MY QN 4NRA) 41w
(NDINT*HIIVAISN T w [SIPNH)ONNRL INA (P DT AYSAAL ONY 11 A3 AN INA) i1
(DANTSH1IIVIISNE T ¥ SILPHdIANNE| 4NA (D BT AVSHAL ONY 01 NI ANIL 4NA) 1.
(NINTENLIVIISNU T S 1SIPNd)IANNE] ING (b DI AVSHAL ONV 60 P ONJ | 4INR) d1.
(NINT®HIIVIISNE I ISINPHA)ONNBLINAR (P NI AVSHAL ONV 80 NI ANIL INR) e L]
(DINT=H1IVIISNET o ICITNd)ONNBL ING (h NI AVSHAL ONVY LD NF ANJL 4NR) dle
(AdsN4NTONLIVIISNOAVSNY)ONNEL INA (§f NPT A¥YSAAL ONVY 90 m3 Q0L 4N8) i1 o~
(AdONINTONIIVIISNOAYSHY)ONNBLINR (2 DI AYSHA|l ONY 90 NI ANJL 4NA) 1 "n
(OINT3NLIV4ISNBAVSWITIONNRLINA (T NI AVSHAL ONV 90 N3 ONJL4NR) 4]+ —
(AdsNANTEHIIVIISNEAVENY)ONNSL INAR (§f MI AVSHAL ONY SO NI aONJ | INA) 41
CAdsNINTENLIVAISNEAYSWY)ONNE | INA (2 NI AVSHAL ANV SO 03I ONJL 4NR) i1
(NINTeMLIIVIISNUAYSWLIT)NNNSLING (1 M3 AVSHAL ONV GO M3 ONIL4NA) i1
(Ad*NINTONLIIVIISNPAVSOV)IONNSLINA (F O3 AVSHAL ONV PO D3I QDI 4NR) 41
(AdeN4NTENIIVIISNEAYSWY)ANNE] INA (2 AT AVELAL ONY H0 B3 0N 4NR) e
(NINToYLIVAISNeAVYSWLIT)IONNMNRLANG (1 NT AVSHAL ONY 00O NI ONI) INA) 1= 3
(Ad*NINT®NLIVIISNUAVYENYIONNEL INA (§ NI AVSdAL ONY 0 03 ONIL4NA) 41
(AdsNINTeNIIVIISNEAVSWY)ONNE] INA (2 B3 AVSAAL ONVY €0 N3 A0J14NR) 41
(NINTONLIVIISNUAVSWITIANNELINAR (1 NI AYSHAL ONV §£0 B3 Q0DIL4NRA) 41
(Ad®NANTwy1IV4ISNAYSOVIONNEL INAR (§ 03 AVYSdHAL ONY 20 £3 ONIL 4NA) 41«
(Ad®DINT®HLIVIISNeAYSHY)ONNE] INR (2 0F AVSdHAL ONY 20 B3 ONJL INR) 41
(NINTONLIVIISNEAYSWIT)IOANNEL INA (T NI AVE4AL ONVY 20 N3 00J14NR) 1=
(Ad»DANTOMIIVIISNBAVSOV)ONNE ] INR (§ NI AVSHAL ONY [0 B3 ONJL4NR) i1
(AdeNINTeM]IVIISNSAYSHY)ONNELINA (2 O AVSHAL ONVY 10 A3 ONIL4NA) 41
(NDINT*MLIVIISNBAYSWIT)IANNRL ING (T N3 AVSAAL ONY 10 H3 ONJL4NA) 41
(v N3 val) 41 123738
61 I¥0dIN = 300D L1143IN3AQ AR SIT4INIA 4N ANYWKNE IWYN NSV
61 L¥NdIN = 3009 1T143INIT AR SLTJINTIA OILVNIVAI 40N ANVHKNG NTHIR —thtow
INIWNWD
CEEeCrCEEEeeEEEeETPEsEETEeEEeEeeTeEEeEeEETEECEEEECEEETETTIEETCESS —zUttow
INIWROD




OThOT UOTITUTIDQ SBL - 0Z# Ix0day ITI2uUDd DDURISTSSY

T T RIE TR T RE T FETRFFITICRITYCTIRCTTITFFFITRETTES

N2 IMNAI¥=ILIVWTILIST L1T43INIA AA [ T4INTG ONINTVYWIN NIW AIFLYWT|SI ONT

1S314NA AR ] INA2QIAVY
LANR? IS INHUNTIMINIZSITIAVINYA/0002SISY )

0s] dNA
0006221 4NA
0nnSie| 4NQ
06.2®] 4NQ
0622 4NA
0Oz ] 4NQ

(9
(s
(n
(¢
(?
(1

n3
n3
n3
n3
n3
n3
(n

1831 4NA)
1831 4N8)
1931 4n80)
1831 4NR)
1831 4nNR)
1531 4NR)
D3 IvAI)

02 IMNdIN = 3ILVWILSI LT4INIA AR LT4INIA ININTVWIN NIW O3)VWILST

02 Ld4¥ ILVWILSI LT4INIA AR LT 4INIA ONTINTYWIN NTW (ILVHTILST NI93W

e PR EPIETEITIEPRTECEFTERIRTICTEIAEERTECCRELTTAQCCEGTE

Zv @2anbig

INIWWN)D
INIWKWO)D
INIWWND
INIWWND
LN3IWK0)D
NMNOYY IHH
§3Sv) (S11
ERR

i1+

i1 »

41 =

i1

41 =

41 173738
IWYN ¥SVy
INIWWNI
INIWWNI
INIWWNI
INIWWNI
INIWWDI

154




3 OTDBOT UOT3TUTIOQ }Sel - TZ# I10doy ITIouag BDURISISSY ¢ 2Inbt1g

INTWWDD
e Fe e rErEesTsceeeeSEeTsEtEeeeEeEeeEeeseCEeEsEEEEcCeeEsEsESS INIWK0DI
INIWHNI
12 1UNdIN = [ 143IN3A ONY FLVWTL8T LT43INTA 4N NDSTNYHWND ONI LNIWKO)
INIWNKWOD
1 SNOILdN
1489 AR 1831 dNARGITAY)
ZUS'T)LINR (97]1)183) 4NAREIIV]INYA §avISSNyD
(S81SIHATIH NuMY 000S2)
(hsa66h2 NuML 0N0S) (Em666N NMHHL 005)(28p6h NNHL 1) (120) 1 4NR 30NJ3ue
0=| 4NA (ST 03 00J14NR) 41+
0s4{4ng (NPT A3 ONIL4NR) 41
0% 4NG (£ DI aNJL dNA) i1
(O4ANT®NIIVIISN®T s 1SIPNdIANNE | INA (M B AVSdAL ONy 21 NI Q01 4NA) i1
(NINTHNLIIVIISNHT 18I HAd)ANNELINR (P B3 AVSHAL ONY 1T P3 ONJL 4NA) 4l
(NINToHLIVIISNUT »18IrNd)ONNRLINA (P B3I AVEdAL ONY O PRI aNIL4NS) 41
(NINTSYLIVIISNS T 1 SILHA)ANNSLING (0 O3 AVSHALl ONY 60 03 QNI 4NA) ER RS
(NANT*HLIVIIENS T #1SIPNA)ONNZLANR (P MJ AVSdAL ONV R0 B3 ONIJLINA) 41
(NINTONLIVIISNSL S IRIMNHA)ONNELINA (D B AVSHAL ONY L0 N3 ONIL4NA) dle
(Ad®NINTSNLIVIIENZAYSNY)IONNE L INR (€ M3 AVSHAL ANV 90 NI 0N 4NA) il
(A NINTHN1IVIIENSAYSHY)IANNBLINA (2 D3 AVSHAL ONY 90 N3 QDI 4NA) 41 n
(OINToMIIVIISNUAVSWLI)ONNELINA (T M3 AVSdAL ONV 90 NI ONIL 4NA) 41 n
(AdsOdINTENLIVAISNeAYSOV)IONNRLINA (§ DI AVEdAL ONV SO R QNIL4NA) i1 ~
(Ad*OINT#HLIIVIISNFAVEHY )ONMRL ING (2 NI AVSAAL ONY SO DI O0IL4NR) 41
(NINT*HLIVIISNeAVSWIT)ANNE] INR (T NI AVSHdALl ONY SO0 NI QNJL4NA) dle
(AdeNINTH¥LIVIISNBAYSENVIONMR L INR (£ 03I AVEdAL ONY DO B3I ONIJL4NR) i1
(AASNINT®NIIVIISNSAVSWY)ONNEL INA (2 B AVSHALl ONyY hO M3 ONIJL4INA) 4l
(OINToMIIV4ISNwAVYSWLIDONMESLING (1 DI AVEdAL ONY hO NI ONILINR) 1=
(AdsNINTEHLIIVIISNSAVENV)IAONNE L INR (€ NI AVEdAL ONY §0 PI QDL 4INR) 41
(Ad¥DINTHLIIVIISNSAVSWY)ANNR]LINA (2 NI AVEAdALl ONV §0 N3 ONII4NR) 41
(NANTaNLIVIISNSAVSWITIANNRL ING (T DI AVSAAL ONV £0 M3 QDAL 4NR) 41+
E (Ad*DINT#Y1IV4ISNSAVSOV)IONNS L ING (§ DI AVYSHAL NNY 20 N3 ONJL4NR) 41
: (AdeNINTSHIIVIISNUAYSHY)AONNE L 4NG (2 DI AVSHAL ONY 20 P3 N1 4INO) 41
3 (NINT*MLIIV4ISNEAVSWLIT)IONNELINA (1 NI AYSdAL ONY 20 PR3 ONDL4NA) 41
(Ad*NINTHLIVIISNSAVSNY)IONNSLING (f NI AVSdAL ONV 10 PI ODILINA) its
(AdSNINT®NLIVIISNeAVSHY)ONNEL INA (2 B3 AVEdAL ONY 10 N3 00I14NR) il
(NINToNLIIVIISNeAYSWITIONNRL INR (1 B3 AVSdAL ONY 1IN NI QDI14NR) i1
(1 n3 vA3l) 41 123736
12 1¥NdIN = 1143838 ANV JLVvWILSI L1T43INIA 4N NNSTNHVAKWND ALGYN NSVY
INIWRGI
12 1M0@IN = LT43INIA ONY JLVWILIST L1T4INIA 40 NNSTHYAWNI NID3R INIWKOD
IN3IWKOD
PEEETr e eEEEEeEEeCeeterEEeeEEECeEEEEeEEEECTCEESETEETEETEESTYE INIWWDD 1
ININWND
3




44

45

46

47

48

49

50

51

52

53

54

APPENDIX J

ASSISTANCE PROGRAM BENEFIT
OUTPUT REPORTS

Assistance Program Benefit, Original Estimate of Total
Benefits - Report #12

Assistance Program Benefit, Breakdown of Evaluation
Status - Report #13

Assistance Program Benefit, Breakdown of Field Evaluation

Data - Report #14

Assistance Program Benefit, Comparison of Contribution
and Information Provided - Report #15

Assistance Program Benefit, Summary of Savings by Type
of Savings - Report #16

Assistance Program Benefit, Estimated Minimum Benefit
of Evaluated Requests - Report #17

Assistance Program Benefit, Summary of Evaluated
Benefits by Type of Benefit - Report #18

Assistance Program Benefit, Statistics for Evaluated
Benefits - Report #18A

Assistance Program Benefit, Summary of Benefits by
Benefit Codes - Report #19

Assistance Program Benefit, Estimated Minimum Remaining
Benefit by Benefit Estimates - Report #20

Assistance Program Benefit, Comparison of Benefit
Estimate and Benefit - Report #21
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