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PROFESSIONAL AUDIT REVIEW TEAM 
441 G Street N.W. 

Washington, D.C. 20548 

To the President of the United States, 
the President of the Senate, and the 
Speaker of the House of Representatives 

This report describes the results of the Professional 
Audit Review Team's (PART'S) evaluation of significant aspects 
of the energy data collection and analysis activities of 
the Department of Energy's Energy Information Administration 
(EIA). EIA was created pursuant to the Department of Energy 
Organization Act (Public Law 95-91, dated Aug. 4, 1977). 
In accordance with the act, PART's responsibility was trans- 
ferred from reporting on the Federal Energy Administration's 
Office of Energy Information and Analysis to reporting on 
EIA. 

In accordance with the act, PART consists of a Chairman 
designated by the Comptroller General of the United States, 
and five members designated by the heads of the following 
Federal agencies: Bureau of the Census, Bureau of Labor 
Statistics, Council of Economic Advisors, Federal Trade 
Commission, and Securities and Exchange Commission. 

This report describes the status of EIA's actions to (1) 
maintain its independence from the energy policy function, 
(2) determine the validity of energy information, (3) improve 
the credibility of energy models, and (4) develop a National 
Energy Information System. In commenting on a draft of the 
report, the EIA Acting Administrator said that the report's 
recommendations are constructive and reflective of actions 
now underway within EIA. He disagrees with PART's statements 
regarding progress in validating EIA information collection 
programs. 
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EXECUTIVE SUMMARY 

This report describes the results of an evaluation of 
the Energy Information Administration (EIA), Department of 
Energy (DOE), by the Professional Audit ReVieW Team (PART). 
EIA was created by the Department of Energy Organization Act 
(Public Law 95-91, Aug. 4, 19771, which brought together the 
energy information systems previously situated in the Federal 
Power Commission, the Bureau of Mines, and the Federal Energy 
Administration. 

In providing for the creation of EIA, the Congress 
emphasized the need for a separate organization capable of 
providing unbiased energy data and independent and objective 
analysis. Therefore, the Congress provided EIA with a measure 
of statutory independence by specifically stating that the 
Administrator of EIA need not obtain the approval of DOE of- 
ficials in connection with the collection, analysis, or pub- 
lication of any reports prepared in accordance with the law. 
Further, the Congress provided that EIA be headed by a pro- 
fessionally qualified administrator who is appointed by the 
President and confirmed by the Senate. In so specifying, 
the Congress wanted to create an organization capable of pro- 
viding the credible energy data and analyses needed for sound 
decisions on national energy policy. 

PART was created pursuant to the Energy Conservation 
and Production Act (Public Law 94-385, Aug. 14, 1976) to 
independently evaluate the data collection, analysis, and 
dissemination activities of the Federal Energy Administra- 
tion's Office of Energy Information and Analysis. This 
office was merged into EIA when the Department of Energy 
was established on October 1, 1977, and, under the De- 
partment of Energy Organization Act, is subject to an 
annual review by PART. PART has issued two reports thus 
far to the President and the Congress reporting the results 
of its evaluations. l/ This third report covers the period 
April 1979 through June 1980. 

OVERALL ASSESSMENT 

This third annual report should be read in light of 
PART's review objectives for 1979. In the period covered, 

A/"Activities of the Office of Energy Information and Analy- 
sis, Federal Energy Administration," Dec. 5, 1977, and "Acti- 
vities of the Energy Information Administration, Department 
of Energy," May 7, 1979. 

w. Upon removal, the report 
cover date should be noted hereon. 
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we concentrated primarily on EIA's efforts to validate data 
systems, document energy models, and develop a national 
energy information system. While we are somewhat critical 
of current efforts in these areas we' also recognize that 
EIA is making progress. PART recognizes that EIA has had 
several major accomplishments during the past few years. 

Foremost among its accomplishments is the fact that EIA 
has remained independent in its energy data collection and 
applied analysis function from the formulation and advocacy 
of national energy policy. EIA has also established several 
major programs which recently bore fruit. Especially note- 
worthy are the development of: 

--A system for reporting the size of oil and natural 
gas reserves in the United States. 

--A collection and estimation system to report weekly 
the oil industry's petroleum production, imports, 
and stocks. 

--A financial reporting system which completed the col- 
lection of comprehensive financial data from 26 major 
energy companies for 1977. The system's first report 
was published in January 1980. Collection and re- 
porting of ,additional data on the 26 companies for 
the 1974-79 time series is planned for 1980. 

EIA INDEPENDENT OF 
ENERGY POLICY FUNCTION 

PART found no reason to question EIA's independence from 
DOE's energy policy function during the period covered by the 
current review. The responsibility for formulating and advo- 
cating national energy policy was separated from the energy 
data collection and applied analysis function by the Energy 
Conservation and Production Act. This continued separation 
of functions has strengthened EIA's position as an indepen- 
dent source of energy data and analysis. Further, EIA has 
been organized and administered in a manner designed to pro- 
mote its credibility as a neutral source of energy data and 
energy analyses. 

NEED TO PLACE MORE EMPHASIS ON 
VALIDATING ENERGY INFORMATION 

As PART previously reported, EIA officials recognized 
that a strong,energy information validation function is a 
key to the accuracy and credibility of energy information 
collected by the Federal Government. EIA established an 
Office of Energy Information Validation and developed a 
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program plan for the Office in February 1979 which laid 
out its overall mission and a strategy for accomplishing 
eight preliminary tasks. @However, PART found that as of 
the time of this review no priorities have been assigned 
to these tasks and the Validation Office has produced only 
limited validation efforts. 

The three studies completed by the Office and examined 
at the time of PART's fieldwork do not go far enough to 
address all of the issues which in PART's judgment form 
the basis of a thorough validation study. The studies are 
useful in calling attention to problem areas, but they pro- 
vide only limited quantification of the level of error. 

PART believes that because of limited validation ef- 
forts conducted thus far, the accuracy of most energy in- 
forma P ion is undetermined. 

In commenting on a draft of this report, EIA agreed with 
our recommendations but disagreed with our analyses of the 
three issued studies. PART still believes that the three 
studies do not go far enough to provide a basis to be labeled 
validation studies. 

PART recommends that the Administrator, EIA: 

--Establish priorities for the eight primary tasks enu- 
merated in OEIV's program plan to ensure that, with 
the limited resources available, attention is directed 
to the most important tasks so that the energy informa- 
tion being published is as accurate as possible. 

--Adjust the time frames in the program plan to more 
realistically reflect what can be accomplished given 
the expected level of staff resources. 

--Improve the quality of validation studies by requiring, 
to the extent practicable, that the studies provide 
a framework and better quantification of results and 
by providing a section in each validation report which 
presents quantification of results. 

--Decide which group should develop model validation * 
standards. r 

EIA MOVES TO IMPROVE THE 
CREDIBILITY OF ENERGY MODELS 

PART's review of the program plan prepared for the Of- 
fice of Applied Analysis-- the EIA office responsible for all 
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energy models and forecasts--and its evaluation of the Of- 
fice's activities in relation to objectives set forth in the 
plan showed the plan to be unrealistic and overly ambitious. 
Since model documentation is a prerequisite for virtually 
all quality control activities, including model validation, 
verification, and sensitivity testing; ,we are concerned 
that none of EIA's models, scheduled to be completely docu- 
mented by December 1979 according to EIA's own standards 
as called for by their program plan, were completed. 

As a result of this lack of documentation, the preli- 
minary standards, procedures, and guidelines for validation 
scheduled for completion in 1979 fell behind schedule and 
were not completed. We found that as of April 1980 EIA had 
archived--made available for public access--8 of the 26 models 
used for preparing the 1978 EIA Administrator's Annual Report 
to the Congress.* EIA has decided against an outside repos- 
itory for models but it will make them available to the 
public on request through Applied Analysis. We would expect 
that next year EIA should be in a position to archive the 
models used in preparing the current annual report to the 
Congress. 

PART recommends that the Administrator expeditiously 
move toward documenting the current versions of EIA's models 
since most quality control activities rely on model documen- 
tation. We also recommend that the Administrator address 
the problem of the backlog of models to be documented 
and develop a plan to deal with it. We further recommend 
that the Administrator after issuing the EIA Annual Report 
to the Congress make available to the public in a timely 
manner EIA's models used in preparing the report. 

In commenting on a draft of this report, the EIA Acting 
Administrator agreed with our recommendations and acknowledged 
that work needs to be undertaken to make energy models more 
credible. He said that the Office of Applied Analysis is 
starting to concentrate on documenting the'current version 
of EIA's models within the limits of their resources. Also, 
the Applied Analysis program plan will emphasize documenting 
the models used for the Annual Report and other important 
models. (See app. I.) PART has not yet seen any evidence 
that EIA has stepped up its activities to document its models. 
In the coming year, PART will thoroughly review EIA's pro- 
gress to document, validate, and archive its energy models. 

EFFORTS TO DEVELOP A NATIONAL 
ENERGY INFORMATION SYSTEM 

EIA and its predecessor agency have had the responsibility 
for establishing a National Energy Information System since 
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August 1976. The System was intended to be an authoritative 
source of adequate, accurate, comparable, coordinated, and 
credible energy information within the Government. Only 
limited progress has been made in developing the System in 
the nearly 4 years that have passed since the legislation 
setting forth the requirements of such a system was enacted. 
Three conceptual design and implementation plans which were 
proposed have been found to be inadequate by EIA. EIA for- 
mally established the Office of the National Energy Infor- 
mation System in July 1979 to design and implement a system. 

A conceptual design was approved by the Administrator 
in June 1980 and is in the process of being printed. The 
Office is currently developing a program plan based on that 
design. 

EIA believes that the Congress, through legislation, 
has established the initial priorities for the System, and 
therefore EIA did not prepare a user's survey to determine 
what their requirements would be. 

We believe that in developing the System EIA should, in 
addition to recognizing legislative requirements, also solicit 
comments from the System's potential primary users to obtain 
input on their data needs. 

In commenting on a draft of this report, the Acting 
Administrator of EIA said that EIA has solicited potential 
users of the System's data, both formally and informally, 
with regard to their data needs. (See app. I.) 

PART disagrees. Our review found that EIA has only held 
discussions to identify particular data needs with potential 
users of the Financial Reporting System, the Oil and Gas In- 
formation System, and the Consumption Data System. These 
systems have not yet been brought into the National Energy 
Information System. We found no evidence that the Office of 
National Energy Information conducted any user surveys to 
determine that the petroleum data presently in the System 
was entered on a priority basis. Three EIA staff members 
with knowledge of petroleum information made the determina- 
tion of what information to incorporate into the System. 
PART still believes EIA should conduct user surveys to de- 
termine what information they would hope to obtain from 
the System. 

PART recommends that EIA issue a statement of the con- 
cepts and obtain public comments on it, and survey the 
potential primary users of the System to determine what 
data should be incorporated into the System on a priority 
basis. 

V 
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EIA MOVES TO DEVELOP 
PLANNING PRIORITIES 

As of January 1980 EIA did not have an overall planning 
process to prioritize its missions. It developed program 
plans for some of its major offices--Energy Information Val- 
idation, Applied Analysis, and Energy Information Services. 
Two other offices established in 1979--Energy Systems and 
Support and Energy Data Operations--are in the process of 
developing program plans. The Office of Program Development 
completed plans for some specific systems which were already 
underway. However, program plans written to date have been 
developed by the Offices and subsequently reviewed by the 
Administrator of EIA. 

In February 1980, EIA began an overall planning process 
to prioritize its missions by holding a planning retreat to 
discuss goals and priorities of the entire organization. In 
March 1980, EIA developed a 5-year program plan (fiscal years 
1982-86) for DOE's Planning, Programming, and Budgeting 
System. The EIA Administrator assigned a priority to each 
program during the preparation of this plan. PART has not 
yet evaluated EIA's submission to DOE's Planning, Programming 
and Budgeting System: therefore, we cannot make a judgment 
on its contribution to EIA's planning process. We plan to 
examine this portion of EIA's planning process in the coming 
year. 
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CHAPTER 1 

BACKGROUND 

The Department of Energy (DOE) Organization Act A/ 
established the Energy Information Administration (EIA), 
bringing together the energy information systems previously 
situated in the Federal Power Commission, the Bureau of 
Mines, and the Federal Energy Administration. EIA came into 
existence on October 1, 1977, when DOE was established. EIA 
was created to alleviate the fragmentation of data responsi- 
bilities which had been blamed for increasing the energy in- 
dustry's reporting burden and for contributing to a general 
lack of understanding of the energy problem. 

The responsibilities of EIA's predecessor agency, the 
Office of Energy Information and Analysis, established by the 
Energy Conservation and Production Act, 2/ were transferred 
to EIA by the Department of Energy Organization Act. 3/ EIA 
is responsible for carrying out a central, comprehensive, and 
unified data and information program to collect, evaluate, 
assemble, analyze, and disseminate data and information rel- 
evant to energy resource reserves, energy production, demand, 
technology, and related economic and statistical informa- 
tion. 4/ EIA is required to develop a National Energy In- 
formation System containing adequate, accurate, coordinated, 
comparable, and credible energy information. Such informa- 
tion is needed for energy-related policy decisionmaking by 
DOE, other Government agencies, the Congress, the President, 
and the public. 5/ EIA is also responsible for operating a 
national reserves system to determine the best estimates of 
fuel reserves and a financial reporting system for the energy- 
producing companies. g/ 

ORGANIZATION OF EIA 

The act provides that EIA be organized-as a separate en- 
tity within DOE, insulated from DOE's role in formulating and 
advocating national energy policy. It also provides that EIA 
be headed by a professionally qualified administrator who is 
appointed by the President with the advice and consent of the 
Senate. 7/ In specifying the character of EIA and in describ- 
ing some-of the statistical and forecasting capabilities and 
reports desired, the Congress attempted to generate the energy 
data and analysis necessary for sound decisions on national 
energy policy. 

EIA has continued to grow both in staffing levels and 
budget amount. Its authorized staffing levels were increased 
from a total of 744 for fiscal year 1978 to 773 for fiscal 
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year 1979 and 906 fqr fiscal year 1980. Its operating ex- 
penses were also increased from $50.7 million for fiscal year 
1978 to $65.6 million for fiscal year 1979 and $89.2 million 
for fiscal year 1980. EIA reorganized its Office of Energy 
Data, which was responsible for the collection and interpre- 
tation of energy data, in 1979. That Office was divided into 
the Office of Energy Systems and Support and the Office of 
Energy Data Operations. (See app. II.) EIA's major offices 
currently are: 

1. Energy Systems and Support-- Responsible for developing 
energy data systems and providing automatic data processing 
services to EIA and other DOE offices including the Federal 
Energy Regulatory Commission and the Energy Regulatory Ad- 
ministration. It must also develop and enforce statistical 
and other data standards and procedures which will ensure 
the quality of energy data. 

2. Energy Data Operations-- Responsible for the ongoing col- 
lection of data and for producing and publishing regularly 
scheduled energy data and interpretive reports--about 496 
annually. It must also maintain and provide a capacity for 
ready access to data elements and data bases it has in its 
possession, which are not generally published but are of in- 
terest to analysts, policymakers, and other users. 

3. Energy Information Validation--Responsible for develop- 
ing the procedures, techniques, and methodologies necessary 
to-validate energy information and the processes used to col- 
lect and analyze it, make forecasts, and conduct validation 
studies. 

4. Applied Analysis-- Responsible for making energy analysis 
and forecasts for DOE, other Federal Government agencies, and 
the Congress; and for developing, evaluating, and maintaining 
energy flow and accounting models describing the production, 
distribution, and consumption of energy by various sections 
of the economy and lines of commerce in the energy industry. 

5. Energy Information Services-- Responsible for preparing 
and distributinq EIA publications and other information. It 
operates the National-Energy Information Center which pro- 
vides information and referral assistance to Federal, State, 
and local governments and the public, responding to about 
38,000 inquiries in 1979. It also operates the Energy Infor- 
mation Administration Clearinghouse, which edits and coor- 
dinates publication and distribution of all EIA publications. 

6. Program Development-- Responsible for the design and de- 
velopment of major energy information systems. These pro- 
grams include the National Energy Information System, the 
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Financial Reporting System, the Oil and Gas Information Sys- 
tem, the Consumption Data System, and the Energy Emergency 
Management Information System. g/ 

EIA MOVES TO DEVELOP 
PLANNING PRIORITIES 

As of January 1980, EIA did not have an overall planning 
process to prioritize its missions. It developedaprogram 
plans for some of its major offices --Energy Information Val- 
idation, Applied Analysis, and Energy Information Services. 
Two other offices established in 1979--Energy Systems and 
Support and Energy Data Operations --are in the process of de- 
veloping program plans. The Office of Program Development 
completed plans for some specific systems which were already 
underway. However, program plans written to date have been 
developed by the Offices and subsequently reviewed by the Ad- 
ministrator of EIA. 

In February 1980, EIA began an overall planning process 
to prioritize its missions by holding a planning retreat to 
discuss goals and priorities of the entire organization. In 
March 1980, EIA developed a 5-year program plan (fiscal years 
1982-86) for DOE's Planning, Programming, and Budgeting 
System. The EIA Administrator assigned a priority to each 
program during the preparation of this plan. PART has not 
yet evaluated EIA's submission of its plan to DOE's Planning, 
Programming and Budgeting System; therefore, we cannot make 
a judgment on its contribution to EIA's planning process. We 
plan to examine this portion of EIA's planning process in the 
coming year. 

ROLE OF PROFESSIONAL 
AUDIT REVIEW TEAM 

PART was formed to review and evaluate EIA's work and to 
determine whether data collection and analysis activities are 
being performed in an objective and professional manner con- 
sistent with the intent of the Congress. 9/ In accordance 
with the authorizing legislation, members-of PART are drawn 
from the following Federal offices or agencies. lO/ - 

--Bureau of the Census. 
--Bureau of Labor Statistics. 
--Council of Economic Advisers. 
--Federal Trade Commission. 
--General Accounting Office. 
--Securities and Exchange Commission. 

The DOE Organization Act provides that PART make an an- 
nual professional audit of EIA. ll/ PART has issued two - 
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reports thus far to the President and the Congress, reporting 
the results of its evaluations. The first, issued on Decem- 
ber 5, 1977, was entitled "Activities of the Office of Energy 
Information and Analysis, Federal Energy Administration." 
The second, issued on May 7, 1979, was entitled "Activities 
of the Energy Information Administration, Department of 
Energy." 

The PART staff members during the period 
covered by this report were: 

Mr. Vincent T. Arostegui, General Accounting Office 
Mr. Frank J. Gross, General Accounting Office 
Mr. Frank Bowers, General Accounting Office 
Ms. Jeanne Fox, General Accounting Office 

SCOPE AND METHODOLODY 
OF REVIEW 

This report describes the results of our evaluation from 
April 1979 through June 1980. During this period, our staff, 
located at EIA headquarters, interviewed DOE and EIA offi- 
cials, examined laws relating to EIA, and reviewed EIA's re- 
cords, policies, procedures, studies, reports, and other doc- 
umentation pertaining to our review areas. Moreover, while 
attending conferences and symposiums the staff discussed 
energy modeling with energy officials from business, research 
firms, and educational institutions to obtain the widest pos- 
sible range of information upon which to base our evaluation 
of EIA. 

The statistical and mathematical expertise of our Bureau 
of the Census representative was used to evaluate EIA's three 
completed energy information validation studies. The evalua- 
tion concentrated on whether procedures used to perform the 
studies conformed to PART's standards for validating infor- 
mation. 

Background material on EIA and PART along with a discus- 
sion on the progress EIA has made in prioritizing its work is 
presented in chapter 1. Chapter 2 gives an assessment of 
EIA's independence from the energy policy function. Chapter 
3 describes the Office of Energy Information Validation's 
procedures to validate energy information. Chapter 4 pre- 
sents our observations on the integrity of mathematical and 
statistical modeling activities of the Office of Applied 
Analysis. EIA's efforts to develop a National Energy Infor- 
mation System are described in chapter 5. 
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In keeping with the scope of work agreed upon by the 
PART members, the staff this year did not undertake to 
evaluate 

--EIA's model documentation and model validation reports 
and studies, 

--the progress of integrating the Bureau of Mines and 
Federal Power Commission personnel into EIA, 

--the relevancy of data collected and published by EIA, 
and 

--EIA's contracting procedures and practices. 
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NOTES 

A/Public Law 95-91, Aug. 4, 1977. 

z/Public Law 94-385, Aug. 14, 1976. 

z/Public Law 95-91, Aug. 4, 1977 (sec. 205(c)). 

s/Public Law 95-91, Aug. 4, 1977 (sec. 205(a)(2)). 

Z/Public Law 94-385, Aug. 14, 1976 (part C, sets. 141 
and 52). 

g/Public Law 95-91, Aug. 4, 1977 (sec. 205). 

z/Public Law 95-91, Aug. 4, 1977 (sec. 205). 

g/EIA organizational charts and mission and function 
statements. 

z/Elmer B. Staats, Comptroller General, U.S. General 
Accounting Office, letters to Julius Shiskin, Commis- 
sioner, Bureau of Labor Statistics; to Juanita Kreps, 
Secretary of Commerce; to Charles L. Schultze, Chairman, 
Council of Economic Advisers: to Roderick M. Hills, 
Chairman, Securities and Exchange Commission: and 
to Calvin J. Collier, Chairman, Federal Trade Commis- 
sion, explaining their responsibilities to appoint repre- 
sentatives to PART and announcing the appointment 
of the Chairman, Feb. 16, 1977. 

lo/Public Law 94-385, Aug. 14, 1976 (sets. 142 and 55(b)). - 

ll/Public Law 95-91, Aug. 4, 1977. - 

. 
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CHAPTER 2 

EIA ACTIVITIES INDEPENDENT OF 
ENERGY POLICY FUNCTION 

PART found no reason to question EIA's independence from 
the energy policy function during the period covered by the 
current review (Apr. 1979 to June 1980). Upon creation of 
DOE, the responsibility for formulating and advocating na- 
tional energy policy was separated from the energy data col- 
lection and applied analysis function, as originally mandated 
by the Energy Conservation and Production Act. This continued 
separation of functions has strengthened EIA's position as an 
independent source of energy data and analysis. Further, EIA 
was organized and administered in a manner designed to promote 
its credibility as a neutral source of energy data and energy 
analyses. 

OFFICE OF APPLIED ANALYSIS 
FORECASTS AND ANALYSES 

The EIA operation most susceptible to policy influence 
is the Office of Applied Analysis. This Office makes detailed 
forecasts and analyses of the impact of energy policy alter- 
natives on energy supplies, demand, costs, and prices through 
the use of energy models and independent professional judg- 
ment. By adjusting certain input variables, alternative 
forecasts can be produced to evaluate a wide range of policy 
alternatives. The Office of Applied Analysis makes indepen- 
dent forecasts and analyses published in the EIA Annual Report 
to the Congress. It also responds to requests for special 
forecasts and analyses from legislators, regulators, program 
managers and analysts, decisionmakers, and the general public. 
The Office of Applied Analysis has established procedures to 
r8COrd the assumptions that requestors want incorporated into 
their forecasts and analyses and to assure that the resulting 
products are clearly described as having been prepared at a 
client's request. Also, a public record is maintained of 
all requests for analytical services, the products furnished, 
and the assumptions on which the products were based. A/ 

In 1979 the Office of Applied Analysis published the 
results of 39 analysis reports. PART analyzed 10 of the 39 
analysis reports published during the year. We randomly se- 
lected one report published during each of the first 10 cal- 
endar months of the year. In addition to analyzing the re- 
ports for obvious external policy bias, PART assured itself 
that procedures had been established by EIA to guard against 
external influences. In this regard, EIA has established 
procedures to record the assumptions each requester external 
to EIA wants incorporated into particular forecasts and 
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analyses. The resulting products are clearly described as' 
having been prepared at a client's request. In addition, EIA 
maintains a public record of all requests for analytical serv- 
ices, the products furnished, and the assumptions on which 
the products were based. These procedures apply to all re- 
quests from sources external to EIA. 

OBJECTIVITY OF 1978 EIA 
ANNUAL REPORT TO THE CONGRESS 

Volume three of the 1978 EIA Annual Report to the Con- 
gress contains projections of energy production, consumption, 
and prices, in addition to their economic and other related 
consequence. The report meets the requirements of the legis- 
lation which specifically calls for such projections, in- 
cluding short-, medium-, and long-term energy consumption and 
supply trends and forecasts under various assumptions. The 
report contains five basic energy supply and demand scenarios 
which indicate the uncertainty in preparing projections for 
the future. 2/ Volume three of the 1978 Annual Report to the 
Congress is z straightforward presentation of the types of 
information needed for decisionmaking. 

EIA sponsored a symposium conducted by the University 
of Maryland on November 7-8, 1979, to obtain a critique of 
volume three of the 1978 Annual Report. The purpose of the 
symposium was to obtain a third-party review of the energy 
forecasts and forecasting methodologies used in the Annual 
Report. The subject matter discussed at the symposium in- 
cluded short-, mid-, and long-term energy supply and demand 
and oil, natural gas, coal, electricity, and nuclear energy 
sources. The symposium speakers represented academia, energy 
consulting firms, local, State, and Federal Governments, 
trade associations, financial institutions, and oil companies. 

The participants attending the conference included ex- 
perts from the above groups as well as DOE personnel and PART 
representatives. EIA considered the symposium a success and 
plans to make it an annual occurrence. PART believes the 
symposium provided EIA with valuable expert review and com- 
ment on the techniques and methodologies used to produce 
volume three of the Annual Report. Public exposure and dis- 
cussion of EIA methods by professional peers is a good ap- 
proach to the improvement of energy models and data systems. 
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NOTES 

&/EIA Order No. EI-5910.1, May 2, 1978, Requests for 
Analytical Services of EIA. 

z/EIA, Annual Report to Congress, Vol. III, 1978, Fore- 
casts, pp. xvii-xxiii. 
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CHAPTER 3 

NEED TO PLACE MORE EMPHASIS ON 
VALIDATING ENERGY INFORMATION 

Proper control and documentation of the quality of EIA's 
statistical and analytical information are critical to EIA's 
mission, A separate office to perform this task, headed by 
an Assistant Administrator, was established in October 1977. 
Called the Office of Energy Information Validation (OEIV), 
it has the responsibility to assist the Administrator, EIA, 
in ensuring that EIA provides sufficient, meaningful, accu- 
rate information. The establishment of this separate unit 
reporting directly to the Administrator was an effort PART 
had encouraged and endorsed. 

OEIV developed a program plan which discusses the prin- 
cipal tasks to be accomplished. PART's review of this plan 
and OEIV's accomplishments during 1979 form the basis for 
this chapter. The program plan lists eight major tasks to 
be accomplished, in no order of priority. 2/ PART believes 
that, because of OEIV's limited resources, priorities should 
be set for the eight tasks and sufficient resources devoted 
to the more important ones. 

PART also believes that validation of systems should 
have a higher priority. As of June 1980 OEIV has issued 
reports on only 4 of its 55 existing systems. z/ OEIV has 
programmed about 5 out of a total of 37 available staff- 
years for validating systems. 4/ PART believes the three 
studies available to be examined at the time of its field- 
work do not go far enough to address all of the issues 
which, in PART's judgment, form the basis of a thorough val- 
idation study. The studies are useful in calling.attention 
to problem areas, but they provide only limited quantifica- 
tion of the level of error. 

In particular it would seem advisable to PART that 
limited resources be devoted initially to a quantitative as- 
sessment of differences between the survey under review and 
what might be described as the most operationally effective 
measure. If this quick assessment provides a conclusion that 
the survey was probably within a generally acceptable range 
of accuracy, a full scale validation study should be under- 
taken. (The range may vary with each survey.) If not, the 
survey should be dropped, completely redesigned or restruc- 
tured, and no further validation undertaken at this time. 

A survey mandated by law must, of course, be continued 
even if an initial review indicates major problems with a 
system, but the review could at least,provide guidelines for 
changing the system. 

Y 
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Furthermore, PART found that requirements reviews-- 
determinations for specific subject areas of the information 
needed to meet statutory and regulatory needs--did not always 
precede system validation efforts for the original 14 studies 
outlined in appendix III. PART believes they should. 

ORGANIZATION OF OEIV 

OEIV has three principal offices. They are the Offices 
of Validation Resources, Validation Analysis, and Systems 
Validation. z/ 

The Office of Validation Resources is responsible for 
assuring that the required information, means, support serv- 
ices, and resources are available to carry out OEIV's re- 
sponsibilities. This Office is also responsible for assisting 
in the editorial preparation, review, and coordination of 
OEIV's products, keeping account of energy projections made 
by the Office of the Assistant Administrator for Applied 
Analysis, and reviewing EIA publications for appropriate 
statements regarding the quality of energy information. g/ 

The Office of Validation Analysis is responsible for: 

--Developing concepts and methodology for data valida- 
tion and for reviews of requirements for information 
in broad subject areas. The methodology and knowl- 
edge developed are applied to specific validations, 
in order to assist in analyzing their results, and 
to provide general technical support to the rest of 
OEIV. 

--Reviewing the verification work of the Office of 
Applied Analysis and evaluating the requirements for 
model output, for examining the logical, mathematical, 
and statistical structure of the model, for evaluating 
input data and parameter values, and for assessing the 
meaningfulness and accuracy of the model output in 
terms of its use and whether or not it satisfies the 
users' requirements. 

. 
--Examining the consistency among data series and 

duplication among data collection instruments, and 
conducting special studies for data quality. I/ 

The Office of Systems Validation acts as the primary 
operating arm of OEIV. This Office reviews proposed data 
collection systems, conducts field validation, and completes 
system validation reports. s/ 
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As of June 17, 1980, OEIV had 37 full-time profession- 
alst An Assistant and a Deputy Assiratant Administrator, 7 
personnel in Validation Resources, 15 in Validation Analysis, 
12 in Systems Validation, and a Senior Technical Advisor to 
the Assistant Administrator. 9/ The total fiscal year 1980 
budget for OEIV is $13.3 millIon, of which $10.3 million is 
for contracting services. lO/ The contracts represent about 
77 percent of OEIV's totalbudget. 

OEIV PROGRAM PLAN 

EIA developed a program plan for OEIV in February 1979. 
OEIV intends to use its program plan as a management tool for 
planning the direction of program objectives and projects, 
keeping abreast of estimated time frames, and managing re- 
sources. The plan lays out OEIV's overall mission, goals, 
objectives, and strategy for carrying out the plan through 
1986. 

The plan's goal is to 

"obtain and maintain current knowledge 
of the quality of EIA's information base, 
develop recommendations for improving the 
meaningfulness and accuracy of EIA's infor- 
mation products, and communicate both." 

To accomplish this goal, OEIV officials developed princi- 
pal tasks and estimated milestones. (See table 1, p. 13). 
Also shown in the table is a breakdown of the number of pro- 
fessional staff-years assigned to each task for fiscal year 
1980.) 

As of June 1980 there have been no major revisions to 
the time frames in the program plan. However, as discussed 
in the following sections, OEIV will probably not meet many 
of its goals. A revised version of the plan is expected 
in November. . 

SYSTEMS VALIDATION 

OEIV's program plan calls for completion of initial 
validation of all 55 EIA energy systems by 1986, with per- 
iodic review thereafter assuming availability of adequate 
funding. Thus far, OEIV has issued "validation" studies for 
four systems --two completed in 1979 and two in 1980. Fifty- 
one systems remain to be validated, and unless they receive 
increased emphasis, it appears doubtful that they will be 
completed by 1986 as planned. Thus, the proposed quick as- 
sessment proposed by PART should provide a useful guide to 
OEIV to differentiate between systems for which a full-scale 

1 
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Table 1 

OEIV Proqram Plan Major ,Tasks, 
Estimated Milestones, and 

Staff-Years for Fiscal Year 1980 

Task 

Systems validation 

Review of requirements 

Special studies 

Preliminary reviews 
(note a) 

Field validation 

Model validation 

Tracking of projections 
(note a) 

Review of publications 
(note a) 

Total staff-years (note b) 

Milestone 

Validate all 55 existing 
systems by 1986 and a roll- 
ing review of all systems 
on a periodic 5-year basis. 

Complete and integrate re- 
views for about 26 subject 
areas by 1983. 

Complete six to eight 
studies per year. 

Conduct full reviews of 
all proposed forms (about 
180-200 per year). 

Complete field work for 
those systems specified 
by the Administrator, EIA. 

Validate all Applied Analy- 
sis models by 1986 and roll- 
ing reviews of all models. 

Monitor projections published 
by EIA and compare them with 
actual events. 

Review all EIA publications 
to ensure they provide accu- 
rate descriptions of the 
quality of the published in- 
formation. 

a/OEIV has done little or no work on these tasks. 

&/The remaining 8.0 staff-years deal with developing standards 
and procedures for data collection systems and models and 
administrative operations of OEIV. 

Staff 
years 

4.7 

4.4 

3.3 

3.2 

10.1 
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validation is needed and those systems for which no further 
work would be cost effective because the system will be 
discontinued or because full validation will be postponed 
until the system is redesigned. 

Before discussing our analyses of three of the four "val- 
idation" studies which OEIV has issued--one study was issued 
subsequent to completion of our field work--we present what 
PART considers to be purposes which a validation study should 
strive to meet. As noted earlier, for some systems this will 
be a full-scale review. However, for other systems a prelim- 
inary assessment should provide enough quantitative evidence 
to foreclose the need for a full-scale review of the system 
because it will be discontinued or substantially redesigned. 

Purposes of validation 

The primary purposes of validating survey information 
are (1) to assure that the data collected are meeting the 
needs for which the collection system was created, (2) to 
help producers of survey data reduce and control error in 
the survey data, and (3) to help users in interpreting the 
survey data. The data needs validating from several stand- 
points. For example: 

--Were the survey objectives translated into clear 
operational terms? 

--Were concepts translated into consistent operational 
definitions? 

--Were sampling methods used whenever appropriate to 
reduce respondent burden and increase timeliness? 

--Was the survey questionnaire pretested and revised to' 
take into account respondent difficulties? 

--Were data collection techniques tested? 

--Were respondents able to understand and respond to 
what was requested? 

--Were definitions applied uniformly? 

--What was the level of nonresponse? 

--What effect did nonresponse have on the survey data? 

--Was there verification of coding, keying, and editing 
in the data processing? 
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a--Did edit routines use past data to help in gaining 
consistency? 

--Were statements made on the basis of the survey justi- 
fied by survey data? 

A validation study that addresses these issues can be 
used by survey data producers to improve the entire survey 
operation. A validation study that quantitatively gives rel- 
ative magnitudes of error can help the individuals who are 
responsible for conducting the survey to focus on the areas 
where improvement would have the largest payoff or could 
point toward discontinuing surveys in some instances. The 
same kind of study would provide users with valuable infor- 
mation. 

Structure of validation 

Validation goes far beyond investigating respondents' 
replies to a questionnaire. It implies a validation of the 
entire operation of conceptualization of the survey goals, 
data collection, data processing, and data interpretation. 
It is one thing to list potential sources of error, but then 
sources of error should be grouped into some structure. A 
mathematical model should underlie the structure, permitting 
potential sources of error to be identified as contributing 
to variance or biases. The relative magnitudes of these com- 
ponents of error should be a goal of the validation process. 
Only then can emphasis be given to reducing and controlling 
the errors. 

In addition to studying sources of error and their rela- 
tive contributions to total error, one should also examine 
the system for timeliness of reports and the amount of re- 
spondent burden. A statistical system that produces data 
with small mean-square errors, and then only months or years 
after the data are needed, is not an acceptable system. A 
system that has the potential of producing accurate data but 
only at an enormous burden to the respondents is also not 
acceptable. All of these questions need to be answered to 
provide a logical basis for making decisions based on the 
data. Also, the need is very crucial for establishing prior- 
ities for validations involving a large number of complex 
systems. 

Participants in validation 

A need exists for a variety of backgrounds to be repre- 
sented in validating statistical systems. Some of the prin- 
cipal participants should be: 

--Those who set the goals of the survey. 
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--Subject matter specialists. 

--Questionnaire specialists. 

--Mathematical statisticians. 

--Data processing people. 

--Data users. 

Those who set the goals of the survey need to specify 
what those goals were. They need to identify how those goals 
were conceptualized. What definitions were given? How were 
definitions translated into questions? Were pretests con- 
ducted to evaluate alternative ways of gathering data? 

Subject matter specialists are also involved in the 
translation of objectives into definitions and questions. 
They understand the ambiguities in responses, based on their 
experience. They also help formulate alternative questions. 
They frequently specify reasonable imputation procedures. 

Questionnaire specialists go beyond the subject matter 
specialists in identifying ambiguous questions. They help 
phrase questions in language that is understandable to a wide 
range of respondents. They caution on use of words that may 
have regional or localized meanings. They follow principles 
of questionnaire wording that lead to less biased results. 
For example, questions that require respondents to make a 
choice should make the alternatives clear. In designing a 
validation study, questionnaire specialists will work with 
the original questions and instructions in order to design 
a series of probing questions that will come closer to the 
operational definition. 

Mathematical statisticians lay out the model that is the 
foundation of the validation. For example, the model may 
specify that the mean-square error of a total, a mean, or a 
proportion can be expressed in terms of a sampling variance, 
a simple response variance, a correlated component of coding 
variance, a simple coding variance, an interaction between 
response and sampling variance, an imputation variance, the 
square of the nonresponse bias, the square of the response 
bias, and the square of residual biases. The model may also 
include undercoverage bias. The mathematical statistician 
will design studies that will permit the estimation of the 
parameters of the model. 

Data processing people are involved because of coding, 
editing, and machine processing. All of these functions can 
lead to variances and biases in data. They can make known 
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the specifications for these functions and any malfunctioning 
of systems. 

Data users are involved in validation through specifying 
the needs they have, whether accuracy or consistency is of 
major importance, and how much error can be tolerated before 
a statistic is not useful. 

In any validation study, all of the above disciplines 
play important roles. OEIV does employ staff with these 
backgrounds, with the exception of questionnaire specialists, 
who are consultants. PART deems this an important enough 
skill in validations so that OEIV should work toward devel- 
oping that skill on its staff. 

Institutional framework of validation 

If validation is to be an ongoing part of EIA's mission, 
PART believes that validation must be built into every new 
system. At present, the majority of OEIV's validation work 
is contracted out. OEIV needs to be more involved in setting 
the framework or model for validation. Also, to the greatest 
extent consistent with resources, the skills and experience 
to do validation work should be developed within OEIV. 

As new studies of systems begin, validation should be a 
part of them from the beginning. If other agencies collect 
data for EIA, they should be asked to build validation into 
the system. 

STATUS OF OEIV 
VALIDATION EFFORTS 

In a report dated May 7, 1979, PART reported that OEIV 
officials recognized that a strong energy information vali- 
dation function was integral in assuring the credibility of 
all energy information. PART further reported that OEIV of- 
ficials were concerned with improving the quality of energy 
data and were in the process of developing validation techni- 
ques and methodologies and validating 14 energy data systems. 
OEIV had contracted out validation work on these 14 systems. 
The contracts called for developing energy data validation 
methodology and validating the 14 systems. ll/ (See app. III 
for current status of each system). As previously stated, as 
of June 1980, "validation" reports have been issued on four 
systems. 

PART believes that a major problem related to the slow 
progress being made in validating data systems is OEIV's 
allocation of its professional staff of 37. OEIV has pro- 
grammed only about 5 staff-years to the effort and actually 

17 

‘. 
, :  ‘8, 

, .  



only 3 staff members have been assigned to validation work 
on a full-time basis, although requirement reviews and field 
validation are closely related tasks and have over 14 staff 

/ 
I ", 

years assigned. PART believes that unless additional staff 
I/ 
L 

resources are devoted for systems validation work, validating 
all 55 systems by 1986 as called for by the program plan is 
an unrealistic goal although the quick assessment approach 
may be helpful in reviewing some portion of these systems. 

i 

y 1 

COMPLETED VALIDATION STUDIES 
DO NOT MEET ALL OBJECTIVES 

PART's review of three of the completed studies, all 
by contractors, disclosed that they lacked in some major 
way of meeting reasonable goals for determining the validity 
of the system under review. There is limited quantitative 
assessment provided in the studies. There is no result from 
the studies that permit a user to say that a specific statis- ,, 
tic is unbiased or has an error of a certain amount. There 
is no system that evaluates biases, variances, coverage, or 
processing errors in terms of an overall model so that the 
relative components of error can be assessed. The "validations" 
conducted so far are really in the nature of preliminary pre- 
tests of validation studies. 

Respondents in a nonrandom sample were queried about 
how they filled in the form. Difficulties with the question- 
naire, the processing, the timing, and the respondent burden 
were all interpreted through a nonrandom sample of users and 
respondents. 

Only limited quantification is provided. Though the 
information is useful, it does not constitute as useful a 
validation as we feel is possible given the resources used. 

Clearly OEIV cannot undertake thorough validation on each 
of its 55 systems immediately. However, with the resources 
used it would seem possible to quantify--even if based on 
a relatively small sample-- the relative error in the current 
system. PART did not review the contracts for these studies; 
however, we did note that OEIV limited the amount and depth 
of the contractor's work. 

Because of the limited validation work by OEIV thus far, 
we believe the accuracy of most energy information is unde- 
termined. Our analysis of the three studies follows. 
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Industrial energy efficiency 
improvement program and voluntary 
business energy conservation program 

These programs collect data to (1) measure progress 
towards conservation goals, (2) recommend improvements in the 
collection processr in order to improve tne statistical qua- 
lity of the data, (3) suggest changes in the publication fre- 
quency, precision, and information reported, and (4) make 
explanatory notes. 12/ - 

This study was conducted under contract by the Evalua- 
tion Research Corporation at a cost of $62,000. 13/ The 
methodology was described in an appendix to the report. The 
methodology consisted of doing background research to under- 
stand the data collection system, planning and implementing 
investigations of the system, and documenting the analyses. 
No model for validation was presented. The report states 
that "data accuracy" was an issue which was not cost/benefi- 
cial to investigate at the present time. As part of the 
study, respondents and data users were contacted to discuss 
the survey. The results of the study mentioned 

--the multiple, and not mutually attainable, purposes 
for the systems; 

--the mixture of mandatory responses from large, energy- 
consuming industries, with voluntary responses from 
smaller businesses and industries; 

--the lack of common reporting formats; 

--the lack of use of the data for any regulatory deci- 
sions, or as an input to any models or analyses; 

--the lack of timeliness in publishing the data; and 

--the possibilities of measurement error being present. 

These findings are useful, but none of them are what PART 
would expect from an initial validation effort, and all of 
them could have been produced by OEIV by simply reviewing 
the data collection process. There is no discussion of the 
use of sampling, or measures of measurement error, or possible 
impacts of errors on the data collection system. The results 
are extremely limited. 

EIA advised us that no quantification was made because 
the collection system was so bad that it was not worth the 
effort. 
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Capacity of petroleum refiners system 

This system collects data annually on the operable i II 
capacity of all U.S. refineries. The system is DOE's prin- 
cipal source of direct information about individual refining 
facilities. The validation effort resulted in revision of 
the data collection form, faster data collection and pro- 
cessing, expanded data editing with consistency checks, and 
changes in publications. 14/ This study was also carried 
out by the Evaluation Research Corporation, at a cost of 
$62,000. 1!5/ 

: 1 
('. .: 

The study highlighted definitional problems, incon- 
sistent measurement practices, data processing problems, 
and publication timing difficulties. The methodology used 
was exactly that of the previous validation effort. Only 
limited efforts were made to quantify any findings about data 
accuracy or reliability. The recommendations focused on 

--inadequate definitions, 

--revisions to the questionnaire, 

--expanding the frame, 

--improving the timeliness of processing, and 

--improving the format of the publication. 

Again, all of the findings were useful but represent 
an incomplete validation. The study provides limited answers 
about the accuracy of the data or the relative contributions 
of the sources of error. 

Natural gas curtailments system 

This system collects data on projected natural gas de- 
liveries, curtailments, and alternate fuel,use. 16/ This 
study was carried out under contract by the Institute of 
Energy Analysis at a cost of $241,000. 17/ - 

The study was the same type as the previous two. The 
definition of "curtailment" was found to be a major problem 
since it was not standardized, which prohibited the data 
gathered from being accurate or consistent. Improvements in 
the questionnaire were recommended. Indeed, it was stated 
that they might need to survey an additional universe. Pro- 
cessing problems were discussed. 

If inadequate definitions were a major problem, it would 
have been extremely useful to query a sample not only on how 
they did report but on how they would have reported with 
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standard definitions. Such quantification helps in high- 
lighting the importance of the problem. 

This study is somewhat better than the other two dis- 
cussed, because some statistical techniques were used to 
measure the extent of agreement between predicted and actual 
events. However, the use of statistical techniques was very 
limited. 

The major results of this study centered on recommending 
uniform definitions and changes to the reporting form. No 
indication of the effect of these changes on the data was 
provided. 

OEIV TASKS--OTHER THAN_ 
SYSTEMS VALIDATION 

For fiscal year 1980 OEIV planned to spend about 32 of 
its total 37 staff-years on tasks other than systems valida- 
tion. These tasks include: review of requirements, special 
studies, preliminary reviews, and model validation. 

Review of requirements 

PART believes the information developed in requirements 
reviews is useful to EIA in planning which systems and forms 
to validate without duplicating work already done. To real- 
ize this benefit, the requirements reviews should precede 
the corresponding validation review. This was not done in 
about half of the original 14 validation studies. Specifi- 
cations resulting from such reviews are planned to enable 
EIA to focus new and revised data collection efforts precise- 
ly on the information required by EIA's users. 

In 1979, OEIV performed reviews of requirements for six 
major energy information areas which had been started in 1978 
or early 1979. The six areas are: 

--FERC natural gas data systems. * 

--Residential energy consumption. 

--The Financial Reporting System. 

--The Oil and Gas Information System. 

--Crude oil flow. 

--The Natural Gas Policy Act of 1978. 18/ - 
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OEIV plans reviews of requirements in the follo&.ng 
1 

areas for 1980: coal, consumption in the commercial sector; 
emergency fuel switching; and other natural gas. 19/ How- 
ever, to date no reviews have been completed in 1980. 

When events of public importance call for specific 
energy information; OEIV has investigated these events as 
directed by the Administrator, EIA. OEIV conducted 12 spe- 
cial studies at the request of the Administrator; DOE offi- 
cials, and Members of Congress during 1979 and has started 
or completed 8 to date in 1980. Appendix IV on p. 67 lists 
these studies. Uses made of these special studies include 
termination of unneeded forms and systems, revisions in reg- 
ulations, requirements review; systems validation; and re- 
duction in collection burden. 20/ Some of these special 
studies have been of some use in validating data systems. 
However, they have also had the effect of delaying the vali- 
dation efforts because staff assigned to validating the sys- 
tems have been detailed to work on these special studies. 

Preliminary reviews 

During 1979 EIA had two groups that reviewed data col- 
lection systems. Besides OEIV, the Office of Statistical 
Design and Analysis, under the Assistant Administrator for 
Energy Systems and Support, maintained an inventory. This 
Office was set up specifically for forms clearance in EIA. 
OEIV has recently eliminated its effort to maintain a similar 
inventory and is now working with the Office to ensure that 
the reviews of data collection systems are complete. 

In 1979, OEIV reviewed 201 proposed or revised data 
collection forms and systems by focusing on the requirements 
for each system and examining how those requirements had been 
translated into a specific design for a data collection in- 
strument or system. This review, made prior to implementation 
of the system, evaluated the system's statistical soundness 
and provided a detailed evaluation of the design of the form(s). 
This review of new forms and systems is continuous. Old forms 
and systems would not be reviewed unless their clearance had 
expired or a change was requested. 

Model validation 

The Office of the Assistant Administrator for Applied 
Analysis has been assigned to document and verify all its 
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models by 1986. OEIV must ensure the accuracy and credi- 
bility of energy information, including models. OEIV is 
developing standards for model evaluations through work on a 
series of pilot studies at the same time that the Office of 
Applied Analysis is undertaking similar work. 

Model evaluations include rigorous evaluation of re- 
quirements for the model; explicit examination of the model's 
logical, mathematical, and statistical structure: evaluation 
of the assumptions underlying the model, and their effect 
on its output; and establishment of a critical "audit trail" 
of the data from the primary sources to model input and para- 
meter values. 

In 1979, OEIV worked on two models, the Short-term Inte- 
grated Forecasting Systems and the Long-term Energy Analysis 
Package. 22/ The former model projects energy supply and de- 
mand overthe short term (1 to 2 years). The latter model 
simulates the long-term (through 2020) energy-economic acti- 
vities for the United States. PART has not evaluated the 
results of OEIV's work on these two models. OEIV has also 
awarded about $1 million to various universities to do re- 
search into model evaluation techniques in 1980. 

Since OEIV has only just begun to validate models, it is 
doubtful the target date of 1986 to review all of the Office 
of Applied Analysis' models will be met as defined in the pro- 
gram plan. 

PART believes that the Administrator, EIA, should give 
responsibility for the development of validation standards 
for models to one group and eliminate the potentially dup- 
licative and ineffective situation of two groups assuming 
responsibility for validation standards. (See pp. 40-41 
for a discussion of Applied Analysis' model validation func- 
tions.) 

CONCLUSIONS 

EIA established OEIV in October 1977 to assist the Ad- 
ministrator, EIA, in ensuring that meaningful and accurate 
information was provided to those who shape energy policy. 

OEIV developed a program plan in February 1979 which 
discussed the principal tasks to be accomplished. These 
tasks, including system validation, requirements reviews, 
special studies, and preliminary reviews, have not been 
prioritized. 
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OEIV's program plan calls for completion of initial val- 
idation of all 55 EIA energy data systems by 1986. Based 
on experience to date --reports issued on four systems as of 
June 1980--it appears doubtful that all 55 systems will be 
validated by 1986 as planned. PART believes that one cause 
for delay in issuing validation studies is that an insuffi- 
cient number of staff--only three full-time professionals-- 
have been assigned to monitor and complete validation studies. 

PART believes the information developed in requirements 
reviews is useful to EIA in planning which systems and forms 
to validate without duplicating work already done. Specifi- 
cations resulting from such reviews are planned to enable 
EIA to focus new and revised data collection efforts precisely 
on the information required by EIA's users. However, the re- 
quirements reviews should precede the corresponding valida- 
tion review. 

: 

OEIV has issued four "validation" reports. PART's re- 
view of three of the "validations" completed at the time of 
our fieldwork, all by contractors, indicated that they do not 
go far enough to address all of the issues which in PART's 
judgment form the basis of a thorough validation study. The 
“validations" conducted so far are really in the nature of 
preliminary studies or pretests of validation studies. PART 
believes that because of the limited validation efforts con- 
ducted thus far the accuracy of most energy information is 
undetermined. 

AGENCY COMMENTS 

In commenting on a draft of our report (see app. I), 
EIA disagreed that the accuracy of most energy information 
is undetermined. EIA further stated that PART had neither 
supported this statement nor quantified the problem. EIA 
also said that because of two data collection system reports 
and a special study, all dealing with petroleum, that EIA 
has determined the accuracy of its important'petroleum data. 

PART, in its draft report to EIA, stated that 

"PART believes that because of the limited 
validation efforts conducted thus far the 
accuracy of most energy information is un- 
determined." 

This statement was made based on our analyses of three of the 
four final "validation" studies issued by EIA. Our analyses 
of these studies appeared in the draft report and the same 
analysis is on pages 18 to 21 of this final report. 
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The two data collection system reports and the special 
study on petroleum were not provided to PART in time for our 
review. Furthermore, while information on petroleum is im- 
portant it represents only one eegment of all energy informa- 
tion. It should also be remembered that EIA has 55 existing 
systems and reports have only been issued on 4 to date. 

EIA agreed in its comments on our draft report (see app. I) 
that limited quantification was provided in the three studies and 
said that OEIV will in the future present a summary of the 
sources of error (quantification) in each validation study 
after the Monthly Power Plant Report. 

EIA in commenting on our draft report (see app. I) said 

"OEIV is responsible for developing guidelines 
and standards for model validation (assessing 
the degrees of uncertainty in the entire analy- 
tical program), based on the model's documen- 
tation and verification, completed by OAA 
(Office of Applied Analysis)." 

As stated earlier it appears that both groups are doing 
similar work and we believe that only one group should de- 
velop model validation standards. 

EIA, in its comments (see app. I), disagreed with 
our analyses of the first three studies. In addition to 
specific comments on PART's review results, EIA provided 
comments it requested from three mathematical statistical 
experts. In preparing this report PART considered all of 
the information furnished by EIA but still believes that 
the studies are limited. Specific comments by EIA and 
our analysis begins below. 

EIA took exception to our statement that there is no 
result from the studies that permit a user to say that a 
specific statistic is unbiased or has an error of a certain 
amount. In its comments, (see app. I) EIA-stated: 

"This statement is false. OEIV's validation 
report on the Capacity of Petroleum Refineries 
System (CPRS) states on page 2 that: "OEIV's 
analysis suggests that CPRS operable capacity 
estimates are overstated by 5 to 10 percent... 
storage capacity information overstates actual 
capacity by approximately 15 percent. 51 

a/Validation of Capacity of Petroleum Refineries System (CPRS), 
memorandum from Charles S. Smith, Assistant Administrator, 
Energy Information Validation, to Albert H. Linden, Assistant 
Administrator, Office of Energy Data, Mar. 21, 1979, p. 2. 
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OEIV's validation report on the Natural Gas 
Curtailments Systems states that: "Monthly 
data on Individual's natural gas deliveries 
from the previous year are subject to errors 
as high as 15 percent due to cycle billing 
variations, meter reading accuracy, and 
temperature variation. Aggregated annual dis- 
tributor natural gas data are probably accu- 
rate within about 5 percent...on a State- 
by-State basis, the 1977 EIA-50 submission 
predicted the gas volume reported as being 
used the next year in 36 of 51 states (in- 
cluding Washington, D.C.) within + 4 
percent. a/ 

No quantification was done in the case of 
the validation of the Voluntary Business 
Energy Conservation Program and the Indus- 
trial Energy Efficiency Improvement Pro- 
gram (VBEC/IEEIP) because it would not have 
been worth the cost." 

On the basis of our review, PART found no indication as to 
how these figures were derived. They were not based on any 
model in the “validation" studies. 

EIA disagreed in it comments (see app. I) on our draft 
report that there is no system that evaluates biases, variances, 
coverage, or processing errors in terms of an overall model 
SO that the relative components of error can be assessed 
stating: 

“Error components that are part of an overall 
model as discussed by PART are insignificant 
in most OEIV studies. For example, in CPRS, 
sampling errors are zero because a census of 
the target universe is taken; coding errors 
are insignificant because of the extensive 
edits: imputation errors are zero because no 
imputation is required; nonresponse errors 
are near zero because only 1.4 percent of 
capacity is represented by nonrespondents 
and their data were estimated from other 
sources; and undercoverage errors are zero 
because the target universe, refiners, is 

a/Validation of the Natural Gas Curtailments System (NGCS), 
memorandum from Charles S. Smith, Assistant Administrator, 
Energy Information Validation, to Jimmie L. Peterson, Director, 
Office of Energy Data and Interpretation, July 18, 1979, 
Attachment II, Part II, "Quality of the Collected Data." 
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well known. Therefore, the only important 
error is that of response which was esti- 
mated as a 5-10 percent downward bias." 

PART believes that all components of errors from a model base 
design are not present for every survey but there are many 
components which OEIV did not examine, for example, processing 
errors that were correlated were not mentioned. 

In our draft report, PART said the "validations" con- 
ducted so far are really in the nature of preliminary pre- 
tests of validation studies. EIA in its comments on our 
draft report (see app. I) disagreed stating: 

"The studies provided quantification of the 
accuracy of the data, were appropriate, and 
provided recommendations for improvement of 
the collection systems. They made signifi- 
cant contributions to improving EIA's data 
collection. As was mentioned previously, 
highly qualified reviewers of our validation 
studies have arrived at significantly different 
conclusions than the PART." 

In addition to the shortcomings outlined in our analyses of 
the three studies, PART believes that OEIV could have obtained 
this information from a requirements review done in-house in- 
stead of under contract. 

In our draft report we also said that a nonrandom sample 
of respondents were queried about how they filled in the form. 
Difficulties with the questionnaire, the processing, the timing, 
and the respondent burden were all interpreted through a non- 
random sample of users and respondents. EIA took exception 
to these statements in its comments (see app. I). EIA stated: 

"Except for VBEC/IEEIP (for which it was 
impossible), a random selection was drawn 
from each stratum of the frame. The frame 
was stratified to ensure that all major 
hypothesized sources of variations were 
accounted for in the sample. For user 
surveys, an expert panel of knowledgeable 
users is needed --not an random sample." 

PART believes that if validation reports are going to provide 
estimates of the error in statistics then they must be based 
on a probability sample. 
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In its comments on our draft report (see app. I), EIA 
said that requirements reviews would proceed systems valida- 
tions for all new studies. 

EIA, in commenting on our draft report (see app. I), 
stated that 22.9 of the 29 available staff-years outlined in 
the table on page 12 of the draft that was sent were devoted 
toward validating systems. The breakdown of staff years that 
EIA provides in its comments is the same breakdown that 
appears on page 13 of this final report. EIA, as stated in 
this report and in its comments , programmed only 4.7 staff- 
years for systems validation. PART agrees but believes addi- 
tional staff-years should be allocated for this priority task. 
EIA in its comments said that the Acting Administrator has 
worked with OEIV II . ..to prioritize its work to ensure that 
its limited resources are directed to the most important 
tasks. The schedules in the OEIV program plan will be adjusted 
when it is revised this fall." 

RECOMMENDATIONS 

PART recommends that the Administrator, EIA: 

-'Establish priorities for the eight primary tasks 
enumerated in OEIV's program plan to ensure that, with 
the limited resources available, attention is directed 
to the most important tasks so that the energy infor- 
mation being published is as accurate as possible. 

--Adjust the time frames in the program plan to more 
realistically reflect what can be accomplished given 
the expected level of staff resources. 

--Improve the quality of validation studies by requiring, 
to the extent practicable, that the studies provide a 
framework and better quantification of results and 
by providing a section in each validation report which 
presents quantification of results. . 

--Decide which group should develop model validation 
standards. * 
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CHAPTER 4 

IMPROVEMENTS IN ENERGY 
MODEL CREDIBILITY 

EIA has taken several actions to improve the credibil- 
ity of energy models. It has established control over model 
changes, prepared final guidelines for model documentation, 
and established a formal process for approval of model docu- 
mentation. EIA is also sponsoring a program for model as- 
sessment and public access to its energy models. 

Although EIA is involved in these ongoing efforts, we 
are concerned that, to date, EIA has not completely docu- 
mented any of its approximately 60 models according to its 
own documentation standards. PART believes it is important 
for EIA to complete documentation of current models since 
model documentation is a prerequisite for virtually all qua- 
lity control activities including model validation, verifi- 
cation, and sensitivity testing. Although EIA has archived 
eight models used for preparing the 1978 EIA Administrator's 
Annual Report to the Congress, no models have yet been made 
generally available to the public. PART's review of the 
Office of Applied Analysis' program plan and evaluation of 
the Office's activities in relation to the overall objectives 
set forth in the plan revealed that the plan was unrealistic 
and overly ambitious. 

EIA'S LEGISLATIVE MANDATE 
FOR ENERGY FORECASTING 

The Energy Conservation and Production Act of 1976 l/ 
and the Department of Energy Organization Act of 1977 Zrre- 
quire that EIA develop and maintain a capability for fore- 
casting and analyzing short- and long-term relationships 
between energy supply and consumption and appropriate varia- 
bles. EIA must also develop, evaluate, pnd maintain energy 
flow and accounting models. These models describe the pro- 
duction, distribution, and consumption of energy by the 
various sectors of the economy and lines of commerce in the 
energy industry. They are used to forecast and analyze (1) 
energy supply and consumption under various sets of assump- 
tions, (2) changing patterns of energy production, use, and 
prices and their impacts on the economy, (3) the institu- 
tional structure of the energy system, (4) the relationships 
between the evolving U.S. energy situation and developments 
abroad, and (5) the impacts of Government actions on energy 
markets and the economy. z/ 
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PROGRAM PLAN FOR OFFICE OF 
APPLIED ANALYSIS 

The Office of Applied Analysis --the EIA office responsi- 
ble for all energy models and forecasts--initially prepared 
its program plan for fiscal years 1978-1981 in August 1978. 
The program plan was updated in March 1979 and extended to 
include fiscal year 1982. A/ 

The plan lays out, in detailed fashion, the overall 
mission, ongoing functions, and management objectives of the 
Office for fiscal years 1978 through 1982. The Office of 
Applied Analysis intended to use this plan as a management 
tool for planning the direction of program objectives and 
projects, tracking estimated time frames, and managing re- 
sources. PART, in reviewing the plan and evaluating the 
Office's activities in relation to objectives set forth in 
the plan, found that it was based on the assumption that the 
fiscal year 1979 and 1980 budget requests of $14.1 million 
and $13.9 million would be approved. The amounts actually 
approved for the budgets were $9.2 million and $11.4 million, 
respectively. 

The plan has proved to be unrealistic and overly ambitious. 
The plan called for fully documenting 39 models by December 
1979. As of December 1979, no models were fully documented. 
The plan called for contractors to prepare the documentation 
for existing models. Applied Analysis officials informed us 
that the $5 million cut from the fiscal year 1979 budget request 
was earmarked for contracting out model development and documen- 
tation. The in-house staff's major emphasis was on preparing 
analysis reports and the 1979 Annual Report to the Congress, 
as called for in the program plan. 

In March 1980, Applied Analysis prepared a revised pro- 
gram plan. 5/ This plan looks at areas in a much broader 
perspective than the previous plan since itwas developed 
for DOE's Planning, Programming, and Budgeting System. Cur- 
rently the Applied Analysis staff is using this broad plan 
to prepare a more detailed program plan. An Applied Analysis 
official said that this plan will be more realistic and con- 
servative than the previous one. v 

RESPONSIBILITY OF THE OFFICE OF 
ANALYSIS OVERSIGHT AND ACCESS, 
OFFICE OF APPLIED ANALYSIS 

The Office of Analysis Oversight and Access, under the 
Assistant Administrator of Applied Analysis, has the respon- 
sibility to develop all standards and procedures for docu- 
mentation, access, verification, and validation of models 
and analyses. In conjunction with this, it must monitor 
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program compliance with these standards and procedures. It 
also has the responsibility to initiate a program of model 
verification and validation. z/ 

To date the Office of Analysis Oversight and Access has 

--established final guidelines for model documentation, 

--initiated model validation and verification activi- 
ties, 

--started a program for model access, and 

--monitored program compliance with the standards and 
procedures they developed for model documentation. 

PART RECOMMENDED 
PROCEDURES AND PRACTICES 
FOR MODEL BUILDING 

To fulfill congressional intent, we believe that EIA 
must establish the credibility of its mathematical and sta- 
tistical models. Although EIA is working towards this goal, 
it has a long way to go. In the 1977 8/ and 1978 9/ PART 
reports, we recommended the following procedures af;d prac- 
tices as being essential to building an acceptable level of 
credibility into EIA modeling activities. 

II 1. 

I 

2. 

3. 

Public participation and professional review--Outside 
professionals should be involved in the development and 
maintenance of a model, thus guaranteeing its widespread 
acceptance and credibility. Such involvement should in- 
clude procedures that allow (1) internal and outside ex- 
perts to participate in determining, updating, and re- 
fining major changes in assumptions and structure and 
(2) the general public to review and comment on the 
model's assumptions and structure. 

Control over model changes--A systematic procedure should 
exist which specifies what, when, and why changes should 
be made to the model and who should make them. This 
should take the form of a timetable for selected changes, 
a public list of individuals responsible for making 
changes, and a schedule of regular and planned uses of 
the model. 

Documentation-- During the design, development, and main- 
tenance of a computer model, its purpose, methodology, 
assumptions, capabilities, and limitations must be re- 
corded and explained. An adequately documented model 
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4. 

5. 

6. 

permits outside parties to use and understand it, 
evaluate its credibility, and participate in 
its development. 

Validation--A model's predictions should be compared 
with actual data to determine the indicators of fore- 
casting uncertainty in forecasts. This should be done 
on a regular basis, with the results made available to 
the public. 

Verification--To achieve credibility, a model!s mathe- 
matical calculations should be checked for accuracy. 
Also, its structure and relationships should be verified 
against the system it is trying to represent. 

Sensitivity testinq--The extent that a model responds 
to changes in assumptions, specifications, and data 
should be measured. Again, the results of such tests 
should be made public. 

EIA has implemented, to some degree, all of these prac- 
tices and procedures. The following sections will elaborate 
on EIA's progress in meeting PART's suggested practices that 
we believe are essential to building an acceptable level of 
credibility into EIA's modeling activities. 

STEPS TOWARD PUBLIC 
PARTICIPATION AND 
PROFESSIONAL REVIEW 

PART previously recommended the formulation of a group 
of experts to review and monitor the basic premises of and 
proposed changes to energy models. A group consisting of 
energy, economic, and modeling experts from other Federal 
agencies, State agencies, industry, and academia could pass 
on the overall integrity of models, the appropriateness of 
changes, and the adequacy of.the documentation, verification, 
validation, and testing practices employed.by the Energy In- 
formation Administration. The work of such a group would not 
only enhance the credibility of the models to the profes- 
sionals who use them, but would also increase the public's 
confidence in the products generated by the models. g/ 

PART, in its 1977 Annual Report on the Office of Energy 
Information and Analysis, EIA's predecessor, recommended the 
creation of a group of experts to review and monitor the 
basic premises of and proposed changes to energy models. As 
a result, EIA started work in November 1977 to establish ad- 
visory committees on (1) data systems design, (2) data vali- 
dation, and (3) modeling. When EIA submitted the proposal 
to establish three committees to the Secretary in March 1978, 
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he rejected it and suggested EIA form one committee with 
three subcommittees-- one for each area of expertise. Under 
the Advisory Committee Act, this actually meant the setting 
up of four committees instead of the original three intended. 

In May 1978, EIA proposed only one committee, called 
an Advisory Council. It was to consist of 36 members and 
be informally split into at least three committees. This 
was subsequently withdrawn from active consideration. The 
Administrator of EIA chose instead to propose a Government- 
established advisory committee to be made up of representa- 
tives of the American Statistical Association. His view was 
that, since EIA is a statistical agency like the Bureau of 
Census, it should follow the advisory committee structure 
that Census uses. This proposal was forwarded to the DOE 
General Counsel on July 3, 1978. The General Counsel dis- 
approved this proposal because the committee did not appear 
to be balanced, that is, consist of representatives of State 
Governments, consumer groups, utilities, etc. 

The Administrator of EIA, in October 1978, suggested 
that EIA find a committee already established and utilize 
the services of that committee. EIA decided to use the 
Ad Hoc Committee on Energy Statistics formed in August 1978 
by the American Statistical Association. The committee con- 
sisted of 17 members from the Federal Government, academia, 
and private industry, with expertise in data collection and 
systems development, data validation, and energy modeling 
and forecasting. This committee was chosen because the mem- 
bers were well qualified to offer advice to EIA about its 
programs. The committee agreed to assist EIA. 

The Ad Hoc Committee on Energy Statistics was formally 
established by the executive board of the American Statisti- 
cal Association. It was established for a 3-year trial 
period, with its subsequent status to be determined by the 
American Statistical Association's Board of Directors in 
1981. The committee provides ongoing technical advice to 
EIA. ll/ - 

The committee held its first meeting on May 4, 1979. 
Other meetings held during the period covered by our re- 
view included those of September 21, 1979, January 25, 
1980, and May 16, 1980. The committee gave EIA suggestions 
and recommendations on energy models, on energy data collec- 
tion and systems development, and data validation. Areas the 
committee reviewed and commented upon relating to models in- 
cluded (1) the use of proprietary models and model compo- 
nents, (2) the integration and relationship of the data and 
modeling groups within ETA, (3) the short-term energy models 
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and the forecasts they produce, and (4) the Long-Term Energy 
Analysis Package Model. 

The committee members are not paid for the amount of 
time they apend preparing for committee meetings or for at- 
tending the meetings. Working under these constraints the 
committee members have not undertaken any lengthy, time- 
consuming tasks. 

PART staff attended the committee meetings as observers. 
At the first meeting, organizational problems existed. The 
committee scheduled too many topics for discussion in the 
time allotted for the meeting and it was not able to give suf- 
ficient attention to each topic. This problem was subse- 
quently corrected and not repeated in the following meetings. 
PART believes that the committee has been and should continue 
to be beneficial to EIA. In addition to the Ad Hoc Committee 
on Energy Statistics, EIA solicits advice on its energy mod- 
els and forecasts from groups of experts and the public, 
through conferences and symposiums. 

CONTROL OVER 
MODEL CHANGES 

PART did not find any weaknesses in EIA's procedures to 
control changes made to its energy models. 

EIA generally makes model changes to 

--enable the model to be used for a purpose not cur- 
rently within its capabilities: 

--enhance, refine, or improve existing parts of the 
model: or 

--add new parts to the model. 

EIA officials stated that changes of the first type are 
made in response to specific requests for model uses. The 
particular model changes arise out of negotiations between 
the division director responsible for the model and those 
making the request as to how a scenario should be repre- 
sented. These types of changes do not remain in the perma- 
nent version of the model. The second and third type are 
for general model development and remain in the permanent 
version of a model. Such changes are the initiative and 
responsibility of the division director in charge of the 
model. EIA has prepared a list of 13 division directors 
responsible for making changes to models and upon request 
makes this list available to the public. 12/ - 
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In 1979 EIA used its energy models to prepare 110 spe- 
cial reports or studies for the Congress, DOE, and other 
Federal agencies. EIA's regular and planned model uses are 
for the Annual Report to the Congress and the quarterly 
short-term forecasts. 

MODEL DOCUMENTATION 

EIA developed interim model documentation standards in 
December 1978. In September 1979, EIA initiated a review of 
these standards and completed it in February 1980. The re- 
view resulted in preparation of revised standards which be- 
came EIA's final guidelines for model documentation. While 
these standards seem reasonable, PART will reserve judgment 
of these standards until we review reports on model documen- 
tation being prepared under contract for EIA. Contractors 
are evaluating the model documentation against EIA's stand- 
ards. 

EIA intends to document all of its models in accordance 
with these guidelines. The goal of EIA's documentation pro- 
gram is to communicate to others the basis of the published 
results of analyses. Its first priority is to document all 
models used for the development of forecasts and analyses 
published in the Annual Report to the Congress. Ideally, 
EIA would like to have the documentation program advanced 
to the point that study results can be reproduced based upon 

the documentation. 13/ However, EIA has not yet accomplished 
~this. 

- 

EIA final guidelines for 1 ~model documentation 

The guidelines for model documentation identify five cat- 
~egories of information which summarize EIA's current under- 
~ standing of documentation requirements. These categories or- 
iganize concepts which appear in the literature, were proposed 
~to Applied Analysis staff by contractors who $tudied the doc- 
I umentation issue, or were proposed by Applied Analysis staff. 
The five categories (documents) are: 

1. Model overview-- The document is intended to inform 
a broad, nontechnical audience of the purpose and 
potential uses of the model. Included in this docu- 
ment are general descriptions of the problem, the 
model structure, the assumptions and limitations, 
and the capabilities. The description of the prob- 
lem includes sufficient background information and 
definitions of key terms for a general reader to 
understand the subject matter of the model. The 
discussion of the limitations and capabilities 
should enable the reader to understand the 
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,  

applications for which the model can reasonably'be 
used. This also includes a discussion of the input 
data required to specify alternative scenarios. 

2. Model description--This is a description of the 
Tormal, rigorous structure of the model and all pro- 
cesses within it. The level of detail of this de- 
scription should be sufficient for the model to be 
reproduced, in principle. 

3. Data base description--This document is a complete 
descrintion of the external data and internal para- 
meters-required by the model. Included as part of 
this description are the data sources. The refer- 
ence to a source is specific enough to enable the 
reader to trace the data to particular numbers in 
the original source document or to identify it as 
a particular element in another EIA data base or 
model output. 

--This document is intended to serve as 
4* %%??!%operating the model. It includes a de- 

scription of the flow of software, including flow 
charts, if required, for a complex modeling system. 

5. Software description-- This is a programmer-level de- 
scription of the code and its algorithms, designed 
to aid those persons responsible for program modifi- 
cation and enhancement. Included are discussions of 
the program and subprogram flow, the internal pro- 
gram control, and the interaction of the model pro- 
grams with the input and output files and parame- 
ters. The document uses any verbal descriptions, 
flow charts, diagrams, or examples necessary to com- 
pletely describe how the mathematical description 
of the model translates to the code. 14/ - 

The aforementioned documentation guidelines address only 
the status of completed, working models whereas documentation 
procedures usually require documents to be written throughout 
the entire cycle of model development from the initial draft- 
ing of the functions of the proposed model through to the 
validation and assessment of the complete model. 15/ - 

The completed documents compose a model documentation 
report. EIA plans for a third-party reviewer outside of EIA 
to review all reports completed after October 1, 1979. Due 
to the frequent complexity and detail of,model documentation 
reports, and the time required to perform a review, EIA deter- 
mined during fiscal year 1979 that.reviews of sufficient qual- 
ity by professionals outside of EIA could not be arranged 
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simghy on the basis of professional courtesy. EIA could not 
obtain a quality review of documentation without payment of a 
fee ; therefore, reviews of model documentation reports were 
incorporated in the fiscal year 1980 contract list in the 
amount of $100,000. EIA, through May 1980, has awarded 13 
contracts for initial third-party review of model documen- 
tation. 

Status of model 
documentation program 

The Applied Analysis program plan had scheduled 39 of 
its approximately 60 models to be completely documented by 
December 1979. For a model to be considered completely doc- 
umented, it must have all five documents completed according 
to the standards, have undergone a third-party review, and be 
approved by the Assistant Administrator of Applied Analysis. 
None of the 39 models were completely documented by December 
1979; however, some documentation had been prepared for all 
39 models. Five model documents had been approved by the 
Assistant Administrator of Applied Analysis on the Alaska 
Hydrocarbon Supply Model and the Short-Term Natural Gas Dis- 
tribution Model. However, documentation of these two models 
was still incomplete as of June 1980. Thirteen model docu- 
ments are in the third-party review process as of June 1980. 

Priorities for documenting models 

EIA has developed these categories for prioritizing the 
documentation of its models. These are: 

1. For all published analysis results released after June 1, 
1980, basic model overviews will be drafted. (Guide- 
line 1.) 

2. For the Mid-term Energy Forecasting System and the inte- 
grated long-term and short-term systems and for those 
other models used in the Administrator's 1979 Report to 
the Congress descriptions will be drafted of their meth- 
odology and underlying data by September 1, 1980. (Guide- 
lines 2 and 3.) 

3. By November 1, 1980, at a secondary priority to item 2 
above, materials describing a model's computer implemen- 
tation will be available as otherwise dictated by the 
model archiving program. (Guidelines 4 and 5.) 

EIA has not yet scheduled the models to be documented ac- 
cording to the above categories. 
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MODEL VALIDATION 

PART believes that energy models should be validated in 
order to establish their credibility. EIA established a goal 
of completing preliminary validation standards, procedures, 
and guidelines in 1979. Final standards were scheduled for 
completion in 1980. However, EIA has failed to reach its goal 
and has revised its schedule for completing final standards. 

The Office of Analysis Oversight and Access under the 
Assistant Administrator for Applied Analysis is sponsoring a 
program to develop standards and procedures for the assess- 
ment and validation of energy models. These standards and 
procedures are to be applied to the latest version of each 
model to determine their current validity and to suggest ways 
in which the models can be improved. EIA had contracted this 
program to the National Bureau of Standards, the Virginia Po- 
lytechnic Institute, and the Massachusetts Institute of Tech- 
nology Energy Laboratory and expects that model validation 
standards will be established by the end of fiscal year 1981. 
These model contracts are structured around tasks that in- 
clude: 

--Operating versions of the models examined will be 
established for the project's use. 

--Operating and conceptual documentation will be eval- 
uated and deficiencies identified (if documentation 
deficiencies exist, remedies should be undertaken; 
the remaining tasks are contingent upon successful 
completion of this task). 

-Systems attributes will be evaluated, including the 
completeness and accuracy of the underlying data, 
the adequacy of the particular mathematical forms 
adopted for the model, the adequacy of the statistical 
procedures utilized to derive the parameter values em- 
bodied in the models' mathematical representation, the 
sensitivity of model results, and the systems' perfor- 
mance compared to known outcomes. 

--Report on the systems' strengths and weaknesses. 

The EIA contracts with the National Bureau of Standards 
are to validate forecasting systems. The studies are focus- 
ing on (1) validating the Short-Term Integrated Forecasting 
System, (2) extended validating of the Mid-Term Oil and Gas 
Model, (3) conducting a symposium on oil and gas supply 
model alternatives, (4) validating of the Regional Demand 
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Forecasting Model and other midterm demand models, and (5) 
conducting a symposium on model assessment methodologies. 
This effort is being performed under a $248,000 contract in 
fiscal year 1979 and $350,000 in fiscal year 1980. 

The EIA contract with the Virginia Polytechnic Institute 
is to evaluate the role of uncertainty in electric utility 
capacity planning. This study will include formal integra- 
tion of uncertainty in load curve approximations, load curve 
uncertainty impacts on the marginal value of incremental capa- 
city, accommodation of dynamic feedback, and supply side un- 
certainty in cost and technology. The effort will cost about 
$69,000. 

The EIA contract with the Massachusetts Institute of 
Technology Energy Laboratory is to evaluate coal and electric 
utilities projections. This study will address the quality 
and usefulness of coal production projections for the years 
1985, 1990, and 1995 in the 1978 Annual Report to the Congress 
and the rationalization of the Midterm Energy Market Model's 
electricity supply parameters with alternative formulations. 
The effort is being performed under a $100,000 contract in 
fiscal year 1979 and a $50,000 contract in fiscal year 
1980. 16/ - 

In previous years, Lawrence Berkeley Laboratory, Sys- 
temetrics, and Los Alamos Scientific Laboratory performed 
various validation studies. (See app. VI for results of 
contracts.) 

According to EIA officials, all model validation pro- 
jects should be considered prototypical and potentially the 
source of a continuing set of validation procedures. Some 
of the efforts to be included in the validation projects have 
been delayed due to inadequate or unusable model documenta- 
tion. 

VERIFICATION AND SENSITIVITY 
TESTING OF MODELS 

To establish the credibility of energy models used in 
analyses and forecasts, EIA must perform verification and sen- 
sitivity tests of each model. Presently, automated analysis 
procedures, whether at their initial installation or during 
their subsequent amendment, are being reviewed by the ana- 
lysts responsible for the computational accuracy. This process 
generally involves running test cases, reviewing results, and 
auditing the relevant portions of the computer code as appro- 
priate to the outcome of the tests. Establishing formalized 
procedures for such reviews, particularly where EIA accepts 
models from contractors, is under review by the Office of 
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Analysis Oversight and Access. Further, as part of&an analy- 
sis report clearance procedure, an analyst other than the 
report's author verifies all computations embodied in the 
report and signs off on the report if such computations are 
correct. 

Audits of model computer code were conducted during the 
early stages of model verification projects for the electri- 
city, coal, oil, and gas supply models. Supporting these 
efforts are initiatives underway to develop standards for 
computer code documentation by the National Bureau of Stand- 
ards and the Institute of Computer Science Technology. 

A program designed to develop computer-assisted analy- 
sis was started in fiscal year 1979 by the Office of Analysis 
Oversight and Access. The goal of this program was to devel- 
op procedures, and associated software, that enable analysts 
to expeditiously and comprehensively audit model results. 
Audit capabilities are to include tests for consistency with 
structural, qualitative, and other model characteristics as 
well as computational accuracy. An important purpose of the 
computer-assisted analysis project is to render model results 
more easily understandable. EIA's three model verification 
contracts also call for model sensitivity tests with respect 
to underlying data and logical, mathematical, statistical, 
and computational model characteristics. However, due to the 
delays experienced in documenting models, these tests are 
just now being started. 17/ - 

PUBLIC ACCESS TO EIA MODELS 

The Office of Analysis Oversight and Access, under the 
Assistant Administrator of Applied Analysis, in January 1980 
developed and is now implementing interim model-archiving 
procedures designed to make models available to the public. 

The Office has established two objectives for preparing 
portable archive copies of EIA models. The first and most 
important of these objectives is reprodu&ibility. Upon com- 
pletion of a major analytical effort which is released out- 
side of EIA, it is EIA's professional responsibility to ensure 
that work is reproducible so that if a need is found to later 
reproduce the analysis exactly as before with slight modifi- 
cations, EIA can meet this need. 

The second objective of the archival process is to make 
it possible to transfer EIA's models to the public upon re- 
quest. EIA is legislatively required to make the details 
of its analytical techniques available to the public. 

Currently, the Office of Analysis Oversight and Access 
is processing 22 model-archiving packages. The model version 
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were those utilized for the EIA 1978 Annual Report to the 
Congress. Although 26 models were used for the 1978 Annual 
Report to the Congress, as of April 4, 1980, only 22 were sub- 
mitted for archiving. The remaining four were not in a form 
that was sufficiently related to the published analysis 
results, because some model results were subjected to sub- 
stantial non-model-related manipulations. 

As of April 4, 1980, eight archiving packages associated 
with the 1978 Annual Report to the Congress were archived. 
Models used for preparation of the 1979 Annual Report to the 
Congress, which was issued in July 1980, are scheduled for 
archiving by October 1980. 18/ (See app. V for model ar- 
chiving status). 

- 

There is no history of requests for archived models: 
therefore, EIA has decided against an outside repository for 
models. EIA will make the models available to the public 
on request through Applied Analysis. 

CONCLUSIONS 

As of June 1980, EIA had not completely documented any 
of its energy models according to the standards it developed 
in December 1978. As a result of this lack of documentation, 
preliminary standards, procedures, and guidelines for valida- 
tion scheduled for completion in 1979 also were not completed. 
Final standards originally scheduled for completion in 1980 
will not be completed until the end of fiscal year 1981. The 
lack of model documentation also caused delays in model vali- 
dation. PART believes that EIA will not be able to validate 
its energy models adequately until they are properly docu- 
mented. EIA plans to document all of its energy models-- 
about 60. PART, however, believes that because of the back- 
log of undocumented models EIA should initially concentrate 
on documenting only the current versions of its models. 

PART endorses EIA's use of the American Statistical 
Association Ad Hoc Committee on Energy Statistics as a tech- 
nical advisory committee on its energy models. This commit- 
tee is an acknowledged group of experts and its input has 
been and should continue to be beneficial. 

EIA is currently archiving models used for the EIA An- 
nual Report to the Congress, which was released in July 1979. 
Over a year after this report was published, these models 
are still not available for general public use. Apart from 
startup problems, it is unreasonable to make available models 
underlying the Annual Report a year or more after it is is- 
sued. 
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AGENCY COMMENTS 

In commenting on a draft of this report, the EIA Acting 
Administrator agreed with our recommendations and acknowl- 
edged that work needs to be undertaken to make energy models 
more credible. He said that the Office of Applied Analysis 
is starting to concentrate on documenting the current version 
of EIA's models within the limits of their resources. Also, 
that the Applied Analysis program plan will emphasize docu- 
menting the models used for the Annual Report and other im- 
portant models. (See app. I.) PART has not yet aeen any 
evidence that EIA has stepped up its activities to document 
its models. In the coming year, PART will thoroughly re- 
view EIA's progress to document, validate, and archive 
its energy models. 

RECOMMENDATIONS 

In view of the total number of EIA models requiring doc- 
umentation and EIA's progress to date in improving the cred- 
ibility of its energy models used in forecasts, PART recom- 
mends that EIA 

--address the problem of how to deal with the backlog of 
models to be documented and develop a plan to elimi- 
nate the backlog, and initially concentrate on docu- 
menting the current versions of its energy models. 

--review the documentation available on a model to de- 
termine whether it is adequate before starting valida- 
tion work on the model, and 

--make available to the public in a timely manner the 
archived models after each EIA Annual Report to the 
Congress is issued. 

. 
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CHAPTER 5 

EFFORTS TO DEVELOP A NATIONAL 
ENERGY INFORMATION SYSTEM 

The Energy Conservation and Production Act of August 
1976 required EIA to develop a National Energy Information 
System which would provide credible energy information with- 
in the Government. 1/ EIA made its first concentrated effort 
to establish a formal system in July 1979 when it established 
the Office of the National Energy Information System. The 
Office is the System's planning arm for the Administrator, 
EIA. The Office has focused on the development of system 
concepts and a Data Resources Directory, which will function 
as the System's accessing mechanism. The concepts have been 
developed and approved by the Administrator in June 1980 and 
are in the process of being printed. The Directory has not 
yet been developed. The Office is presently developing a 
program plan. EIA anticipates that information from the sys- 
tem will be used by EIA program offices, DOE, energy policy 
decisionmakers, Federal, State, and regional governmental 
agencies, and the general public. However, in developing the 
system, EIA has not surveyed these future users to determine 
what information they would hope to obtain from the system. 

EIA'S VIEW OF LEGISLATION 
MANDATING A SYSTEM 

The legislation states that the System should help 
describe and analyze energy supply and consumption according 
to geographic and economic sectors. It adds that, as a mini- 
mum, the System shall contain such energy information as is 
necessary to carry out the Administration's statistical and 
forecasting activities. The legislation further states that 
the System should include, at the earliest date and to the 
maximum extent practical, such energy information as is re- 
quired to define and permit analysis of: 

--The institutional structure of the-energy supply system. 

--The consumption of mineral fuels, nonmineral energy re- 
sources, and electricity. 

--The sensitivity of energy resource reserves explora- 
tion, development, production, transportation, and 
consumption to economic factors, environmental con- 
straints, technological improvements, and substitut- 
ability of alternative energy sources. 

--The comparability of energy information and statistics 
that are supplied by different sources. 
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--Industrial, labor, and regional impacts of changes in 
patterns of energy supply and consumption. 

--International aspects of the evolving energy situa- 
tion. 

--Long-term relationships between energy supply and con- 
sumption in the United States and world communities. 2/ 

EIA has taken a broad view of this legislative mandate. 
Its view focuses on the quality and the usefulness of the 
data and involves weighing the need for more detailed infor- 
mation against the increased burden on respondents and higher 
costs to the Government. This approach also involves elimi- 
nating overlapping data collection systems, filling gaps 
where data are not currently available or useful, redefining 
energy terms so as to avoid inconsistent sources of infor- 
mation, and developing standardized procedures and automated 
programs for processing raw data from initial receipt to 
final publication. 

Although no formal organizational focus for the System 
existed within EIA until July 1979, previous work related to 
the same general goal had been initiated. Among these ef- 
forts were: 

--Operation of a forms clearance and review process to 
minimize respondent burden and ensure a match between 
surveys and requirements. 

--Elimination of many duplicative data collection ef- 
forts and modification of others to improve the accu- 
racy and usefulness of the data collected. 

--Development of several major new data systems to ex- 
pand and improve data in important areas. These in- 
clude the Financial Reporting System, Oil and Gas 
Information System, Residential Consumption Data Sys- 
tem, and Commercial/Industrial Consumption Data System. 

--Establishment of an interactive indexing system so 
that existing published data or information may be 
located quickly. 3/ 

EIA believes these efforts are building blocks in devel- 
opment of the System, and that further development will be an 
evolutionary process requiring several years. 
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EIA ATTEMPTS TO ESTABLISH A 
NATIONAL ENERGY INFORMATION SYSTEM 

EIA's predecessor agency made no serious attempt to 
establish a National Energy Information System until July 
1977. At that time a contract was awarded to Logistics Man- 
agement Institute in the amount df'S85,OOO to develop a con- 
ceptual design and implementation plan for the System. 
Logistics Management Institute completed its work according 
to the contract requirements and prepared a report in May 
1978. A/ Upon review, EIA officials rejected this plan. 
EIA's Office of Energy Data --reorganized into the Office of 
Energy Systems and Support and Energy Data Operations in 
1979--developed and submitted two design and implementation 
plans for a National Energy Information System. The first 
proposal, submitted on October 11, 1978, was rejected by the 
Administrator of EIA on October 24, 1978. The second propo- 
sal, submitted on November 1, 1978, was also rejected by the 
Administrator. All three developmental plans were rejected 
because EIA believed they lacked sufficient scope, focused 
too much on computer aspects, or failed to provide a mechan- 
ism for implementation that was not disruptive to EIA's on- 
going information activities. 

During this time frame, EIA had only one person assigned 
on a part-time basis to develop the conceptual design and 
implementation plan for a National Energy Information System. 
No further work was performed on a conceptual design or im- 
plementation plan until the Office of the National Energy 
Information System was established. 

OFFICE OF THE NATIONAL ENERGY 
INFORMATION SYSTEM ESTABLISHED 
IN 1979 

The Office of National Energy Information System's mis- 
sion is to design and develop such an information system to 
serve the needs of DOE, the Congress, an! the public. The 
Office is responsible to integrate and coordinate all ongoing 
work on the National Energy Information System's development. 

The Office, under the Assistant Administrator for Pro- 
gram Development, was established in July 1979. The Office 
had a fiscal year 1980 total budget of $1.3 million and a 
staff of 13 professionals. EIA's program plan indicates that 
the staff will increase to 26 professionals by fiscal year 
1982 and the total budget will increase to $3.8 million by 
fiscal year 1983. 

The major tasks of this Office, specified in its mission 
and function statement, are to: 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

9. 

Analyze requirements for a National Energy'Infoima- 
tion System through review of relevant legislation 
and user needs; identify gaps in current data and 
procedures; and make recommendations for improve- 
ment. 

Integrate the efforts of other parts of EIA in pre- 
paring an overall conceptual design for the'Nationa1 
Energy Information System and in planning the in- 
dividual tasks needed to implement a System. 

Develop appropriate indexes and directories of ener- 
gy information in the System, including characteris- 
tics of survey data, forecasts, data transformations, 
data systems, reports, and models. 

Work with relevant offices in EIA to identify dupli- 
cation and inconsistencies of current information 
systems and assist in consolidation and elimination 
of unnecessary overlaps. 

Review information systems under development for 
compatibility with the basic concepts of the System 
and make recommendations as necessary to ensure that 
new data is integrated into the overall National 
Energy Information System framework. 

Review information systems outside of EIA for pos- 
sible relevance to or incorporation in the National 
Energy Information System. 

Work with the Office of Energy Information Valida- 
tion to develop appropriate procedures for assuring 
quality and accuracy of components of the System. 

Serve as a focal point for questions about the over- 
all structure, content, and operation of the System 
and its relevance for various user needs. 

Work with the Office of Energy Information Services 
to develop effective means of access to the informa- 
tion contained in the National Energy Information 
System. 2/ 

The Office, as elaborated on in the following sections, 
is (1) preparing a program plan based on the concepts paper 
it developed, (2) in the process of contracting out for de- 
velopment of a Data Resources Directory, and (3) participat- 
ing in a contract to study the data requirements of indivi- 
dual States. 
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Progress made by the new office 

In February 1980, the Office wrote a concepts paper 
which was distributed to the Administrator and all senior 
level EIA managers for their comments. g/ The primary pur- 
pose of this paper was to stimulate discussion within EIA 
and to provide feedback on what the National Energy Informa- 
tion System should be. The concepts paper was not accepted 
and was revised based on comments prepared by the Administra- 
tor and his senior-level managers. This revised version was 
approved by the Administrator in June 1980 and is in the proc- 
ess of being printed. The Office of the National Energy 
Information System is currently developing a program plan, 
based on this concepts paper, which will include startup 
times and milestones for the Office's tasks. 

In addition to developing system concepts, the Office 
performed an analysis of the legislation to detect priorities 
for the National Energy Information System. z/ Based on its 
analyses of existing legislated requirements, EIA believes 
that initial priorities for the System's construction have 
been set by the Congress and EIA has determined that the Sys- 
tem will initially contain information on petroleum. Once 
that information is included EIA will add natural gas, coal, 
and electric power information. 

In developing these priorities EIA did not obtain the 
opinions of future users of the System to determine their 
requirements and what information would be most useful to 
them and should therefore be included in the System. Since 
the legislation mandating a National Energy Information Sys- 
tem leaves EIA substantial freedom in defining the scope of 
the data base, PART believes that EIA needs to assure itself 
that the information to be incorporated into the data base 
is most valuable to the System's users. We are concerned 
that EIA has not adequately determined what information is 
needed by the System's users. 

During 1979 the Office was also involved in the devel- 
opment of a Data Resources Directory and in assisting States 
in developing their energy programs. These efforts are dis- 
cussed in the following sections. 

Office is developinq a 
Data Resources Directory 

The Office has initiated the preparation of a work 
statement to develop a Directory. 8/ The Directory will 
serve as the basic classification Framework, index, and 
description for energy-related information in addition to 
serving as the mechanism for retrieving data from the Direc- 
tory. 
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The work statement for the Directory also callshfor it 
to list, classify, index, and describe data currently outside 
of EIA, wherever such data may exist. The Directory will be 
EIA's device for locating data which exists in other govern- 
ment agencies, States, universities, and even commercial data 
bases. 2./ 

Time frames for developing this Directory are: 

--In 1981, the design and development of the Data Re- 
sources Directory will be completed for petroleum 
data. 

--In 1982, implementation of an on-line retrieval of 
certain categories of EIA data using the Directory 
will be accomplished. , 

--Over the next several years a full-scale Data Re- 
sources Directory will be implemented. 

The effort to develop a Data Resources Directory should 
advance EIA's work toward two major goals: 

--To create and maintain a record of what data EIA holds, 
what forms, files, reports, publications, models, and 
systems EIA has, how data are handled from the time 
they enter EIA on a form or otherwise until they are 
released or archived, and what important relationships 
exist within EIA's information base. 

--To provide an accessing tool to help users locate data 
in EIA's information base and determine what data EIA 
and others hold on a particular subject. 

Because of a lack of staff resources to do this project 
in-house, EIA is contracting it out. A Request for Proposal 
for the design, development, demonstration, implementation, 
and prototype maintenance of a Data Resource Directory has 
been written. EIA requested bids on September 7, 1979, and 
bidding on the proposal was closed on November 5, 1979. 
Seven firms bid. In the first-round selection, EIA selected 
three of the seven bidders. These three were given another 
opportunity to better define their proposals. After re- 
ceiving the second-round proposals, EIA selected a bidder 
and on March 3, 1980, sent its selection to the DOE procure- 
ment office. 

Office is helpinq States meet 
their data requirements 

The Office of the National Energy Information System is 
responsible for helping States develop their energy information 
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programs and discerning what data States need for an ef- 
fective program. The Office's major project in thirr area 
is participation in the Southern States Energy Data Project. 
The Southern States Energy Board and the Institute for Energy 
Analysis, Oak Ridge Associated Universities, Oak Ridge, Ten- 
nessee, approached EIA in 1979 with a proposal to do the pro- 
ject. EIA accepted the proposal and provided $700,000 in 
funds over 2 years. 

The purposes of the project are 

--to identify the energy-related data needs or require- 
ments of the southern States, 

--to provide Federal and State energy officials with a 
better understanding of both the availability of 
existing primary data generated within specific States 
and regions, and the potential usefulness of the data 
to those energy officials, and 

--to recommend or highlight methods for making useful 
data available to State planners and administrators. lO/ - 

The project will be carried out by the Institute for 
Energy Analysis, Oak Ridge Associated Universities, Oak Ridge, 
Tennessee, with the assistance of staff from the Southern 
States Energy Board, the Oak Ridge National Laboratory, the 
Tennessee Valley Authority, and EIA. The project started on 
October 1, 1979, and will be-carried out over a 24-month 
period. It will cover all member jurisdictions of the South- 
ern Governors' Association and the Regional Energy Advisory 
Board of the Southern States. This includes 17 States and 

I 2 territories. ll/ - 

In December 1979 an advisory committee was established 
to provide the Institute of Energy Analysis with guidance 
throughout the course of the study and also to review ten- 
tative project findings prior to their being-set within final 
reports. The committee consists of individuals from the In- 
stitute for Energy Analysis, Oak Ridge National Labratory, 
Southern States Energy Board, North Carolina Public Utilities 
Commission, Kentucky Department of Energy, and EIA. 

CONCLUSIONS 

About 4 years have passed since legislation setting 
forth the requirements of a National Energy Information Sys- 
tem was enacted. EIA made its first concentrated effort to 
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establish a formal system in July 1979, when it established 
the Office of the National Energy Information System. 

The Office is the System's planning arm for the Admini- 
strator and needs his continued support to accomplish its 
mission --the design and development of a National Energy 
Information System to serve the needs of DOE, the Congress, 
and the public. The Office is focusing on the development 
of a program plan based on the System's concepts and a Data 
Resources Directory which will be the System's vehicle for 
providing the identification, description, and accessing 
capability. The Office is also responsible for State plan- 
ning and coordination. 

The Office performed an analysis of the legislation to 
detect System priorities. In developing the priorities, EIA 
did not survey the System's future users to determine their 
requirements. PART believes that EIA should solicit comments 
from the major prospective users as to what data they believe 
should be entered into the System and on what priority. 

PART believes now that EIA has developed concepts for 
the System a statement of these concepts should be made and 
public comment obtained on it. 

AGENCY COMMENTS 

In commenting on a draft of this report, the Acting 
Administrator of EIA said that EIA has solicited potential 
users of the System's data, both formally and informally, 
with regard to their data needs. (See app. I.) 

PART disagrees. Our review found that EIA has only 
held discussions to identify particular data needs with 
potential users of the Financial Reporting System, the Oil 
and Gas Information System, and the Consumption Data System. 
These systems have not yet been brought into the National 
Energy Information System, We found no evidence that the 
Office of the National Energy Information System conducted 
any user surveys to determine that the petroleum data pre- 
sently in the System was entered on a priority basis. Three 
EIA staff members with knowledge of petroleum information 
made the determination of what information to incorporate in 
the System. PART still believes EIA should conduct user sur- 
veys to determine what information they would hope to obtain 
from the System. 
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RECOMMENDATIONS 

Since EIA has established a focal point for establishing 
a National Energy Information System, we recommend that in 
developing the System, the Administrator, EIA, have the 
Office of the National Energy Information System: 

--Survey the major users of the System to determine what 
data they believe should be entered into the System 
on a priority basis. 

--Issue a statement of the concepts and obtain public com- 
ments on them. 
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APPENDIX I APPENDIX I 

Department of Energy 
Washington, D.C. 20461 

OCT 3 1980 

Mr. Kevin Boland 
Chairman, Professional Audit 

Review Team 
441 G Street, N. W. 
Washington, D.C. 20548 

Dear Mr. Boland: 

We appreciate the opportunity to submit a formal response to 
Draft of a Proposed Report: Activities of the Energy 
Information Administration, Department of Energy prepared 
by the Professional Audit Review Team (PART). Tie draft 
report concentrates on the Energy Information Administration's 
(EIA) efforts to validate data systems, document energy 
models, and develop a national energy information system. 
In general, we believe the PART recommendations to be 
constructive and reflective of actions now underway within 
the EIA. However, the EIA disagrees with PART's statements 
regarding progress in validating EIA information collection 
programs. 

Validating Data Systems 

On page v, PART states that "PART believes that...the 
accuracy of most energy information is undetermined." This 
statement, to which EIA takes strong exception, is not 
supported in the text, and no quantification of the alleged 
problem has been provided. During the past year, EIA has 
ascertained the accuracy of two of its most important data 
collection systems -- the Joint Petroleum Reporting System, 
which collects data on refinery operation and bulk storage 
of crude oil and petroleum 'products, and the Prime Suppliers 
Monthly Report, which collects State level data on sales of 
petroleum products. In May 1980, we published A Preliminary 
Assessment of the Accuracy of Energy Information Administration 
Data Related to Volumes .of Petroleum. Thus, EIA has determined 
the accuracy of its important petroleum data. 

With respect to PART's specific recommendations: 

I have worked closely with th,e Office of Energy 
Information Validation (OEIV) to prioritize its 
work to ensure that its limited resources are 
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directed to the most important tasks. The schedules 
in the OEIV program plan will be adjusted when it 
is revised this Fall and planned work will be 
prioritized. 

OEIV.is working diligently to improve the quanti- 
fication of its work, and in all validation 
studies after the Monthly Power Plant Report, 
which will be released within two weeks, OEIV will 
present a quantification summary. 

OEIV is responsible for developing guidelines and 
standards for model validation (assessing the 
degree of uncertainty in the entire analytical 
program), based on a model's documentation com- 
pleted by the Office of Applied Analysis (OAA). 

When a validation study is published, the Administrator's 
cover memorandum clearly specifies the organizations 
responsible for carrying out the study's recommendations. 
Schedules for completing these tasks are entered 
into the Project Accountability System, the 
Administrator's principal project tracking mechanism. 

EIA also takes strong exception to PART's evaluation of 
OEIV's first three validation studies (pages 26-27 of the 
draft report). The following paragraphs summarize the basis 
for our objections to the statements made: 

PART "PART's review of three of the completed valida- 
tions, all by contractors, disclosed that they 
lacked in some major way of meeting reasonable 
goals for determining the validity of the system 
under review." 

EIA OEIV's validation studies have been reviewed by 
leading figures in the international mathematical- 
statistical community. Mr. Gordon Sande, Senior 
Methodologist, Business Survey Methods, Economic 
Statistics, Statistics Canada, stated in his 
review: 

"I have found the general approach, emphasis and 
methods appropriate to the mission of that office 
(OEIV).... I am particularly pleased by the 
thoroughness, of the examinations and the constructive 
nature of the recommendations for.achieving valid 
statistical products from the Energy Information 
Agency." 
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PART 

EIA 

Dr. Frederick Mosteller, Professor of Mathematical 
Statistics and Chairman, Department of Biostatistics, 
Harvard University, and Dr. John W. Tukey, Donner 
Professor of Science, Princeton University, stated 
in their review: 

"Further difficulties aside, the immediate need is 
to tackle first things (here usually largest 
sources of bias) first. It is our clear impression 
that OEIV has, in each of the reports we were 
asked to review, recognized this, and has implemented 
this recognition in guiding the validation studies 
and selecting its recommendations for implementation." 

These reviews have been shared with the PART. 

"There is no result from the validation that 
permits a user to say that a specific statistic is 
unbiased or has an error of a certain amount." 

This statement is false. OEIV's validation report 
on the Capacity of Petroleum Refineries System 
(CPRS) states on page 2 that: "OEIV's analysis 
suggests that CPRS operable capacity estimates are 
overstated by 5 to 10 percent...storage capacity 
information overstates actual capacity by approxi- 
mately 15 percent." lJ 

OEIV's validation report on the Natural Gas 
Curtailments System states that: "Monthly data on 
individual's natural gas deliveries from the 
previous year are subject to errors as high as 
15 percent due to cycle billing variations, meter 
reading accuracyl and temperature variation. 
Aggregated annual distributor natural gas data are 
probably accurate within about 5 percent...on a 

Y Validation of Capacity of Petroleum Refineries System 
(CPRS), memorandum from Charles S. Smith, Assistant 
Awstrator, Energy Information Validation, to 
Albert H. Linden, Assistant Administrator, Office of 
Energy Data, March 21, 1979, page 2. 
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State-by-State basis, the 1977 EIA-50 submission 
predicted the gas volume reported as being used 
the next year in 36 of 51 states (includzng 
Washington, D.C.) within i 4 percent." &/ 

No quantification was done in the case of the 
validation of the Voluntary Business Energy 
Conservation Program and the Industrial Energy 
Efficiency Improvement Program (VBEC/IEEIP) 
because it would not have been worth the cost. 

PART "There is no system that evaluates biases, vari- 
ances, coverage or processing errors in terms of 
an overall model so that the relative components I I of error can be assessed." 

EIA Error components that are part of an overall model 
as discussed by PART are insignificant in most 
OEIV studies. For example, in CPRS, sampling 
errors are zero because a census of the target 
universe is taken; coding errors are insignificant 
because of the extensive edits; imputation errors 
are zer,o because no imputation is required; non- 
response errors are near zero because only 1.4 per- 
cent of capacity is represented by nonrespondents 
and their data were estimated from other sources; 
and undercoverage errors are zero because the 
target universe, refiners, is well known. Therefore, 
the only important error is that of response which 
was estimated as a S-10 percent downward bias. 

PART "The validations conducted so far are really in 
the nature of preliminary pretests of validation 
studies." 

EIA The studies provided quantification of the accuracy 
of the data, where appropriate, and provided 
recommendations for improvement of the collection 
systems. They made significant contributions to 
improving EIA's data collection. As was mentioned 
previously, highly qualified reviewers of our 

L 

z? Validation of the.Natural Gas Curtailments System 
NGCS), memorandum f rom Charles S. Smith, Assistant 
ZiiiZiistrator, Energy Information Validation, to 
Jimmie L. Petersen, Direct;;; O~::~~~~n~eI:~yp~~~a~~~~ 
Interpretation, July 18, 
"Quality,of the Collected Da&." 
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validation studies have arrived at significantly 
different conclusions than the PART. 

PART "A nonrandom sample of respondents was queried 
about how they filled in the form. Difficulties 
with the questionnaire, the processing, the 
timing, and the respondent burden were all inter- 
preted through a nonrandom sample of users and 
respondents." 

EIA Except for VBEC/IEEIP (for which it was impossible), 
a random selection was drawn from each stratum of 
the frame. The frame was stratified to ensure 
that all major hypothesized sources of variations 
were accounted for in the sample. For user 
surveys, an expert panel of knowledgeable users is 
needed -- not a random sample. 

In summary, the PART review contains factual errors, and is 
incomplete and inconsistent as noted above. OEIV's validations 
can certainly be improved -- we are working to this end, 
particularly to improve our efforts to quantify the accuracy 
of the data. As I have said before, OEIV will in the future 
present a summary of the sources of error in each validation 
study. 

PART recommends on page iv of the draft report that "Such 
(requirements) reviews should always be conducted before a 
validation study." This procedure was a lesson learned from 
the pilot studies and has been done for all studies after 
that time. On pages 13, 25 and 32, PART states that OEIV 
has programmed five staff years out of 37 available toward 
validating systems. In fact, 22.9 of the 29 (or 78 percent) 
available staff years (eight staff years deal with adminis- 
trative and supervisory functions) were programmed toward 
validating systems. Of these 22.9 staff-years, 4.7 staff 
years were programmed for systems validations, and 4.4 for 
the requirements reviews that PART recommends doing before a 
very detailed validation study. An additional 10.1 were 
programmed for field validations, which are the validation 
studies that closely follow PART's recommended methodology. 
Another 3.3 staff years were programmed for special studies 
that have been used to terminate unneeded forms and systems, 
requirements reviews, and system validations (as PART notes 
on page 32). These special studies are very similar to the 
quantitative assessments PART recommends on page 14. 
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Energy &lode1 Credibility 

As PART recommends, the OAA is concentrating on documenting 
the current version of EIA's models, within the limits of 
its resources. The OAA program plan will emphasize 
documenting the models used for the Annual Report and other 
important models. The manner in which EIA's models will be 
made available to the public is being worked out. Computer 
tapes and existing documentation are, of course, available 
upon request. 

Developins a National Energy Information System (NEIS) 

PART states, on page 63: "However, in developing the (NEIS) 
system, EIA has not surveyed these future users to determine 
what information they would hope to obtain from the system." 

EIA has solicited potential users of NEIS data, both for- 
mally and informally, with regard to their data needs. The 
selection of EIA data for the initial version of the NEIS 
was based in part on whether there was a demonstrable need 
for the data based on actual use. The NEIS concepts paper 
was approved on June 19, 1980, and is being printed and 
distributed. Comments will be welcomed. 

In forwarding this response to you, we are mindful of your 
conclusion that "EIA is making progress" (page 15). We 
recognize the value of the PART -BIA dialogue in our efforts 
to continue to make progress. I need only point to our 

' continued independence from the energy policy function, and 
the expanding role of the American Statistical Association's 
Ad Hoc Committee on Energy Statistics, as two areas where 
your advice and support have*been beneficial. Because of 
the importance of this response, I request that it be made 
a part of the final PART report. . 

Sincerely, 

Energy Information Administration 
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STATUS OF ORIGINAL 14 OEIV VALIDATION STUDIES 

System And Form 

1. 

2. 

3. 

4. 

5. 

6. 

Joint Petroleum 
Reporting System 
(EIA-87, 88, 89, 
90) 

Prime Suppliers 
Monthly Report 
(EIA-25) 

Oil Imports 
System (~~~-601 

Natural Gas Pro- 
duction System 

Contractor 

Kindle 
Lawrence Berkeley 

Laboratory 
Oak Ridge National 

Laboratory 
Transportation & 

Economic Research 
Associates, Inc. 

Kindle 
Oak Ridge National 

Laboratory 
Transportation & 

Economic Research 
Associates: Inc. 

Kindle 
Lawrence Berkeley 

Laboratory 
Oak Ridge National 

Laboratory 
Evaluation Research 

Inc. 

Kindle 
Lawrence Berkeley 

(secondary source) Laboratory 
Ketron; Inc. 

Crude Oil Pro- Kindle 
duction System Lawrence Berkeley 
(secondary source) Laboratory 

Ketron; Inc. 

Final Report 
Oriq. Est. Rev. Est. 

11/79 11/80 

Issued 
6/80 

11/79 

a/8/79 l/81 

(b) 12/80 

a/8/79 12/80 

Industrial Energy Oak Ridge National 5179 Issued 
Efficiency Im- Laboratory 8/79 
provement Program Evaluation Research 
and Voluntary Corp. 
Business Energy 
Conservation 
Program 
(FEA-U'524) 
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System And Form 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

Natural Gas Cur- 
tailmenta System 
(EIA-50) 

Capacity of 
Petroleum 
Refineries 
(EIA-177) 

Monthly Power 
Plant Report 
(FPC-4) 

Major Fuel Burning 
Installation Re- 
porting System 
W&6:;’ 

Monthly Fuel 
Consumption Re- 
port (EIA-3) 
(note d) 

Middle Distillate 
Price Monitoring 
System (EIA-9) 
(note e) 

Crude Oil First 
Purchasers Sys- 
tem 
;FgIW;P;;24) 
n 

Crude Oil 
Entitlements 
Program 

APPENDIX III 

Contractor 
Final Report 

Oriq. Est. Rev. Est. 

Oak Ridge National 7179 
Laboratory 

Institute for 
Energy Analysis 
Oak Ridge Asso- 
ciated Universities 

Oak Ridge National 
Laboratory 

Evaluation Re- 
search Corp. 

Oak Ridge National 
Laboratory 

Lawrence Berkeley 
Laboratory 

Oak Ridge National 
Laboratory 

Evaluation Re- 
search Corp. 

Lawrence Berkeley 
Laboratory 

Lawrence Berkeley 
Laboratory 

Lawrence Berkeiey 
Laboratory 

In-house 

4179 Issued 
8/79 

9/79 11/80 

12/79 5/81 

12/79 Dropped 

w-- 12181 

8/79 5/81 

Issued 
l/80 

Lawrence Berkeley 8/79 12/80 
Laboratory 

Oak Ridge National 
Laboratory 

Transportation t 
Economic Research 
Associates, Inc. 
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NOTES 

E/These Systems were incorporated into a Crude Oil Flow 
Information requirements study scheduled to be completed 
in August 1979. A final draft report was completed in 
December 1979 although the final report has not been 
completed yet. 

g/This System was originally scheduled to be incorporated 
into the Natural Gas Information requirements study that 
was started the early part of 1980. A final draft report 
was completed in December 1979 although the final report 
has not been issued. 

c/This System was incorporated into the Fuel Substitutability 
requirements study that was scheduled to be completed in 
December 1979. However, the requirements study just started 
in January 1980. 

d/This System was also incorporated into the Fuel Substitut- 
ability requirements study. Additionally, this system was 
dropped as a separate validation study. OEIV officials 
attributed this to the need to accomplish higher priority 
work. 

e/This System has been incorporated into a new validation 
system called Market Shares. This new System had bid 
closings in January 1980. This new System is scheduled 
for completion in December 1981. 

f/This System was originally a part of the Crude Oil Flow 
Information requirements study that was scheduled for com- 
pletion in August 1979. A final draft report of the 
requirements study was completed in December 1979. No 
final report has been issued yet. The Crude Oil First 
Purchasers System will be the first System to be done 
solely in-house by OEIV. 

q/This System was incorporated into the Crude Oil Flow 
Information requirements study that was scheduled for 
completion in August 1979. A final draft report of the 
requirements study was completed in December 1979 although 
the final report has not been issued. This system is 
scheduled to be validated and a final report issued in 
December 1980. 
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special study 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

An analysis of the effects of geographic 
differences in driving patterns for gaso- 
line consunptionduring shortage periods. 

Developnentofan adhocprocedure toes- 
timte daneetic crude oil productian. 

An evaluation of methods and alternatives 
formeasuringpotentialenergyresources 
in nonproducing countries. 

Adescriptionofthemethods usedby 
EIAtoverify infomtimbLlected fran 
the oil inaustry. 

An analysis of the jet fuel suFply for 
spring and sumner 1979. 

Ananalysisofoil import and export 
datawithreammnda tims form&h&s 
of iqmting new imports fran prelhinary 
data. 

A preliminary reconciliation of IXX and 
theBureauof Census importdatadefini- 
tions. 

EvaluationofpublishedEIAgasoline 
sqply estimates. 

AnexaminationoftheRegulatxxy 
Information System. 

10. A request for proposal for the design, 
development, dmmnstraticn, implenenta- 
tion,andprotot~maintenanceofa 
data resourcesdirectory. 

11. A panel report on 1978 state energy 
savirqs estimates for the state 
energy conservation program. 

12. The sources of infomation on gaso- 
line use. 
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Under Secretary, 
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Omgress 

Administrator, EIA 

Zidministrator, EIA 

Administrator, EIA 

Congress 

Mministrato~ EIA 

aongress 

Administrator, EIA 

Mministrator, EIA 

IV 

Carpleted 

1979 

1979 

1979 

1979 

1979 

1979 

1979 

1979 

1979 

1979 

li 

1979 

1979 
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spacia1study' 

13. 

14. 

15. 

16. 

17. 

18. 

Achecklist forthepreparationof 
andevaluationoft&ulardata 
(draft 1). 

ReviewofBl.areauofCenaussecnndary 
stock data. 

prcg&s;t&vrt on the Petroleum 
. 

InterimreprtsoftheFederalHigh- 
wayMministration'8 stategasoline 
cunsunptioa? data. 

Verification of Petroleun Industry 
InfoKmatirn. 

Aprelimimzy assessmmt of the 
accuracy of EIA data related to volumes 

ofpetroleum. 

An analysis of State Heating Oil Data. 

APE’Ezmx IV 

r:, 

cclnpleted 
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1978 ANNUAL REPORT TO THE CONGRESS 
ON MODEL ARCHIVING STATUS 

AS OF APRIL 4, 1980 

Summary 

Models archived 8 

Models in process of being archived 

Models not submitted for archiving 

Total 

Models archived: 

Detail 

14 

4 - 

26 

Midterm Oil & Gas Supply Model 

Alaskan Hydrocarbon Supply 
Model 

Enhanced Oil Recovery 

REGSHARE 

Capital Investment Analysis Model 

Power Plant Fixed Charge Factor Model 

Regional Energy Demand Forecasting Model 

Oil Market Simulation Model 

Models in proess of being archived: 

Regional Emissions Projection System 

Levelized Nuclear Fuel Cycle Cost 

Nuclear Fuel Economy 

Spent Nuclear Fuel Storage 

CONCEPT V (Nuclear) 

EUREKA 
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Models in process of being archived (cont.): 

Midterm Energy Market 

National Coal 

Long-Term Energy Analysis Package 

International Energy Evaluation System 

Energy Disaggregated Input/Output 

Regional Earnings Impact System 

Microanalysis Transfers to Household/Comprehensive 
Human Resources Data System 

Short-Term Electric Utility Generating and Fuel Use 
Model 

Models not submitted for archiving: 

Solar Market Development Model 

Computer Code for Conceptual Cost Estimates of Steam- 
Electric Power Plants 

Capital Requirements Estimating for Electric Utilities 

National Aggregate Refinery Model 
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Sl'A'lUS0FENEIIGybDlELVALIOkTIUUSIUOIEs 
AEwLl, 1980 

CbeJxlctor 

1. Systmatxics, Inc. 

2. 

3. 

4. 

5. 

6. 

Massachusetts Institute 
OfTechmlogyEnergy 
-atory 

EIA arKl Vhyinia t4xleling Electric utility 
Folytechnic Institute Behavior 

mssachusetts Institute 
of Technology Eh3I-q 
-atory 

An EvaluaticnoftheCoal 
and Electric Utilities 
mdel Occunentation 

Iawrence Berkeley 
matary 

Uncertainties in Model 
Forecasts 

Linmmce Berkeley 
maw 

l%eIXmndforhergyin 
theYear:199O: An 
AssessmntoftheBe- 
gicma1Oefnandmrecasting 
Mel 

7. Lawremce Berkeley 
Iabaratory 

0. National Bureauof 
S-S 

9. National Bureau of 
Standard8 

10. Natimal Bureau of 
Stankrd8 

11. National Bureau of 
Standards 

12. 

13. 

14. 

Natid Blueauof 
S-S 

NaticmalBureauof 
StAdiSdS 

Carl M. Harris under 
contract with National 
Bureauof S-s 

(001939) 

4 I1.8. OOVLRNMENT PRINTING OFPlCE : 1980.,4l-s43/340 

Project Irap?dence 
Evaluation System 
utility mdel 
Validation 

-tions BncernFng 
EnergyInfcxmatio~ mdel 
Dcclmentaticcl; Public 
Access, and Evaluation 

An Asseesnmnt of the 
Federal hergy Date 
53$a!8n 

Interim rpaprt on Model 
Asseswrent Methauogy: 
Bmumntation Assesmmt 

Investigation of Underlying 
Data: Midterm Oil end Gas 
Supply Mdeling Systm 

mta Extrapolation aml 
statistical Ebrecasting 

System Sensitivity and 
Stability I: Model 
Validatiab Sinulatibn, 
and Sensitivity Analysis 

System Sensitivity and 
Stability Methad for the 
Assesmsntof We1 Sen- 
eitivity to Input Variables 

Ihe mle of the Statistician 
in Ebergy Mel Develop 
ment and Validation 

A Sensitivity AtdySiS of 
txx Eorecasts of Midterm 
Oil and Gas Sqply for the 
1978 Annual Rqxt to 
ongr-s 
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sport 
status 

Final 

Date 
(1979) 

June 30 

Draft 

Draft 

Draft. 

Draft 

Draft 

Draft 

Final 

Final 

Final 

Cxztotxrl 

urdated 

September15 

Septanber15 

Septmber25 

September 25 

(19SO) 

JanuarY 

JanuarY 

Final JanuarY 

Final 

Final 

Final 

March 

April 
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