
7 "1 

/ V ; I 0 

AN ANALYSIS OF AUDIT RISK IN ASSOCIATING 

WITH RESERVE INFORMATION OF OIL 

AND GAS COMPANIES 

DISSERTATION 

Presented to the Graduate Council of the 

North Texas State University in Partial 

Fulfillment of the Requirements 

For the Degree of 

DOCTOR OF PHILOSOPHY 

By 

Patsy Linn Lee, B.A., M.B.A., C.P.A, 

Denton, Texas 

December, 1983 



Lee, Patsy L., An Analysis of Audit Risk in 

Associating With Reserve Information of Oil and Gas 

Companies, Doctor of Philosophy (Accounting), December, 1983$ 

119 pages, 8 tables, bibliography, 56 titles. 

This research was designed to investigate the relation-

ship between audit risk and the conduct of the audit engage-

ment in the specific context of an oil and gas audit. Be-

cause reserve estimates are in the financial reports of oil 

and gas entities (in the depreciation, depletion and amorti-

zation calculation, the limitation on capitalized costs for 

companies using the full-cost method, and the required sup-

plementary disclosure for companies subject to Securities 

and Exchange Commission requirements) and because the re-

serve estimation process is considerably affected by numer-

ous factors, there is a chance that a material error could 

be incorporated into the financial statement representa-

tions with which the auditor is associated. The objective 

of the research was to (1) identify conditions which are 

important in an assessment of audit risk in associating 

with reserve estimates, and (2) determine the impact of 

some of these conditions on the conduct of the audit. 

In order to achieve the research objective, a two-

phase approach was used. In the first phase, audit risk 

indicators specific to an oil and gas engagement were accu-

mulated through research and consultation with practition-

ers. A questionnaire was developed asking participants 
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to evaluate the relative importance of each indicator in 

risk assessment. An analysis of the responses provided con-

firmation and reduction of the audit risk indicators into a 

small number for further study. In the second phase, sever-

al levels of risk were described for certain of the audit 

risk indicators identified in the first phase. Ways in 

which auditors could change the conduct of the audit were 

also described. The audit risk, the risk levels, and the 

possible changes were formulated into a questionnaire in 

which respondents were asked to indicate the likelihood of 

making each specific change at each risk level. 

The questionnaire responses were analyzed using both 

nonparametric statistics and categoric regression tech-

niques. The results of the questionnaire strongly support 

the research hypothesis that "in the context of an oil and 

gas audit, as risk increases an auditor will change the 

conduct of the audit." The major implications of this 

research to the auditing profession are in the areas of 

planning audit programs, training personnel and formulating 

firm policy on audit risk. 
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CHAPTER I 

INTRODUCTION 

History of Financial Accounting Requirements 
for Oil and Gas Producing Companies 

The development of oil and gas financial accounting is 

replete with studies, pronouncements, and suspensions of 

pronouncements. The first participation by an authorita-

tive accounting rule-making body in the evolution of fi-

nancial accounting for oil and gas producing activities oc-

curred in 1964 when the Accounting Principles Board (APB) 

of the American Institute of Certified Public Accountants 

(AICPA) commissioned a study to be performed by Robert E. 

Field. At that time, there was a diversity of accounting 

methods being used, with most methods being varieties of 

either successful-efforts accounting or full-cost account-

ing. While Field's effort resulted in Accounting Research 

Study No. JJ_ U969) 1, its recommendation that full cost be 

abandoned in favor of successful efforts was never adopted 

by the APB. 

The issue of consistent financial accounting in the 

oil and gas industry did not receive authoritative concern 

^Robert E. Field, "Financial Reporting in the Extrac-
tive Industries," Accounting Research Study No. 11. (New 
York, American Institute of Certified Public Accountants 
1969). ' 



again until 1975 at which time the Financial Accounting 

Standards Board (FASB) instituted a project to study the 

topic. The result of this effort was Statement of 

Financial Accounting Standards No. J_9 (Statement No. J_9) 

entitled "Financial Accounting and Reporting for Oil and 

Gas Producing Companies." This statement supported a 

successful-efforts method of accounting.^ 

Before Statement No. _19 went into effect, the 

Securities and Exchange Commission (SEC) decided that 

neither successful efforts nor full cost adequately pre-

sented the operating results or the financial position of 

an oil and gas company. As presented in Accounting Series 

Release No. 253 (ASR 253), "Adoption of Requirements for 

Financial Accounting and Reporting Practices for Oil and 

Gas Producing Activities," they argued that neither method 

reflected the major activity of oil and gas companies 

finding proved reserves—nor satisfactorily reflected the 

major asset—reserves.3 Therefore, the SEC announced that 

they would seek to develop a new accounting method which 

would be called Reserve Recognition Accounting (RRA). 

^Financial Accounting Standards Board, "Financial 
Accounting and Reporting by Oil and Gas Producing Compa-
nies," Statement of Financial Accounting Standards No. 19. 
(Stamford, Conn., FASB, December 1977). — 

•^Securities and Exchange Commission, "Adoption of 
Requirements for Financial Accounting and Reporting 
Practices for Oil and Gas Producing Activities," Release 
Nos. 33-5966; 34-15108; 35-20688; IC-10383; AS-253~i 
(Washington, Government Printing Office, August 31, 1978). 



Until RRA could be developed, companies could continue to 

use either successful efforts [following the rules speci-

fied in Accounting Series Release No. 257 (ASR 257), 

ReQuirements for Financial Accounting and Reporting 

Practices for Oil and Gas Producing Activities," which were 

basically the same as those in Statement No. 19] or full 

cost [following a method subsequently prescribed by the SEC 

in Accounting Series Release No. 258 (ASR 258), "Oil and 

Gas Producers—Full Cost Accounting Practices"] in reports 

filed with the SEC. 

-̂ n 1981, Accounting Series Release No. 289 (ASR 289), 

Financial Reporting by Oil and Gas Producers," was issued 

with the summary that 

The Commission is announcing that it no 
longer considers Reserve Recognition Accounting 
to be a potential method of accounting in the 
primary financial statements of oil and gas 
producers. In addition, the Commission is 
announcing its support of an undertaking by the 
Financial Accounting Standards Board to develop a 
comprehensive package of disclosures for those 
engaged in oil and gas producing activities.^ 

Pursuant to the SEC's announcement that the FASB would un-

dertake a project to develop supplemental disclosure re-

quirements for oil and gas companies, the FASB issued an 

Exposure Draft in March, 1982, of a Proposed Statement of 

Financial Accounting Standards specifying disclosures about 

^Securities and Exchange Commission, "Financial 
Reporting by Oil and Gas Producers," Release Nos. 33-6294* 
3^-17581; 35-21936; IC-11650; AS-289, (Washington, Govern-
ment Printing Office, February 26, 1981), p . 1. 



oil and gas producing activities. The FASB indicated that 

among the disclosures for public enterprises, there should 

be information on proved oil and gas reserve quantities and 

standardized estimates of discounted net cash flows relat-

ing to proved oil and gas reserves.5 This Exposure Draft 

was accepted and became Statement of Financial Accounting 

Standards No. 6£, "Disclosures About Oil and Gas Producing 

Activities." 

Definition of Oil and Gas Reserves 

Prior to any discussion of the usage of reserve data 

in financial reports, it is necessary to define reserves 

and to differentiate among the types of reserves. (The 

determination and calculation of reserves will be discussed 

in a subsequent section.) 

Reserves are those quantities of crude oil, natural 

gas, and natural gas liquid which, upon analysis of geolog-

ic and engineering data, appear with reasonable certainty 

to be recoverable in the future from oil and gas reser-

voirs.^ There are different categories of reserves used in 

financial accounting. These categories and their defini-

tions are: 

^Financial Accounting Standards Board, "Disclosures 
About Oil and Gas Producing Activities," Exposure Draft 
Proposed Statement of Financial Accounting Standards. ' 
(Stamford, Conn., FASB, April 15, 19B2). 

^Statement No. J_9, Par. 271. 



Proved reserves. Those quantities of crude oil, 
natural gas and natural gas liquids which, upon' 
analysis of geologic and engineering data, appear 
with reasonable certainty to be recoverable in 
the future from known oil and gas reservoirs 
under existing economic and operating conditions 
Proved reserves are limited to those quantities 
of oil and gas which can be expected, with little 
doubt, to be recoverable commercially at current 
prices and costs, under existing regulatory prac-
tices and with existing conventional equipment 
and operation methods. Depending upon their 
status of development, such proved reserves are 
subdivided into "proved developed reserves" and 
"proved undeveloped reserves." 

Proved developed reserves. Reserves which can be 
expected to be recovered through existing wells 
with existing equipment and operating methods. 
Proved developed reserves include both (a) proved 
developed producing reserves (those that are 
expected to be produced from existing completion 
intervals now open for production in existing 
wells) and (b) proved developed nonproducing re-
serves (those that exist behind the casing of 
existing wells, or at minor depths below the 
present bottom of such wells, which are expected 
to be produced through these wells in the pre-
dicted future, where the cost of making such oil 
and gas available for production should be rela-
tively small^compared to the cost of a new well). 
Additional oil and gas expected to be obtained 
through the application of fluid injection or 
other improved recovery techniques for supple-
menting the natural forces and mechanisms of pri-
mary recovery should be included as "proved devel-
oped reserves" only after testing by a pilot 
project or after the operation of an installed 
program has confirmed through production response 
that increased recovery will be achieved. 

Proved undeveloped reserves. Reserves which are 
expected to be recovered from new wells on un-
drilled acreage, or from existing wells where a 
relatively major expenditure is required for re-
completion. Reserves on undrilled acreage shall 
be limited to those drilling units offsetting 
productive units, which are reasonably certain of 
production when drilled. Proved reserves for 
other undrilled units can be claimed only where 
it can be demonstrated with certainty that there 



is continuity of production from the existing pro-
ductive formation. Under no circumstances should 
estimates for proved undeveloped reserves be 
attributable to any acreage for which an appli-
cation of fluid injection or other improved 
recovery technique is contemplated, unless such 
techniques have been proved defective by actual 
tests in the area and in the same reservoir.7 

Use of Reserve Information in Financial Reports 

Oil and gas reserve information may be used in three 

ways in financial reports of oil and gas companies: in the 

calculation of depreciation, depletion and amortization 

(DD&A); in the ceiling test (limitation on capitalized 

costs) for full-cost companies; and as required supple-

mentary information for publicly-owned enterprises. 

DD&A Calculation 

Depreciation, depletion and amortization is calculated 

in order to charge to expense the capitalized costs of ac-

quisition, exploration and development activities. Prior 

to Statement No. J_9 there was no standard method of calcu-

lating DD&A. With the adoption of Statement No. 19 the 

units-of-production method became the generally accepted 

method for successful-efforts companies (with certain excep-

tions for "passive" investors).8 The DD&A computation for 

full—cost companies as specified in Accounting Series 

7Ibid. 

8Ibid., Par. 38. 



Release No. 258 (ASR 258) is also a units-of-production 

method.9 The costs to be capitalized and the calculation 

of DD&A differ for full-cost and successful-efforts 

companies. However, in DD&A calculations for both full-

cost and successful-efforts companies, the unit cost is 

computed on the basis of total estimated units of oil and 

gas reserves. For full-cost companies, the reserves used 

in the DD&A calculation are total proved reserves, while 

for successful-efforts companies the reserves used are 

either total proved reserves or proved developed reserves 

only, depending on the nature of the capitalized costs. 

Full-Cost Ceiling Test 

The authoritative requirement of a ceiling test for 

full-cost companies originated with the SEC. While many 

full-cost companies used some form of a ceiling test, one 

was not specified until the SEC issued ASR 258. The re-

quirements of the SEC ceiling test are limited to publicly-

held oil and gas companies. The test or limitation is such 

that 

(i) For each cost center, capitalized costs, 
less accumulated amortization and related 
deferred income taxes, shall not exceed an 
amount (the cost center ceiling) equal to 
the sum of (A) the present value of future 
net revenues from estimated production of 

^Securities and Exchange Commission, "Oil and Gas 
Producers—Full Cost Accounting Practices," Release Nos. 33-
6007; 34-15417; 35-20837: IC-10531: AS-258, (Washingt^T, ~ 
Government Printing Office, December 19, 1978). 



proved oil and gas reserves. . ., plus 
(B) the cost of properties not being amor-
tized . . .; plus (C) the lower of cost or 
estimated fair value of unproved properties 
included in the costs being amortized; less 
(D) income tax effects related to differen-
ces between the book and tax basis of the 
properties involved. 

(ii) If unamortized costs, capitalized within a 
cost center, less related deferred income 
taxes, exceed the cost center ceiling, the 
excess shall be charged to expense and 
separately disclosed during the period in 
which the excess occurs. Amounts thus re-
quired to be written off shall not be re-
instated for any subsequent increase in the 
cost center ceiling.10 

As specified, proved reserve data is integral input into 

this limitation calculation. 

Required Supplementary Disclosure 

The final use of reserve data is as required disclo-

sure as supplementary information accompanying the fi-

nancial statements of publicly-held oil and gas companies. 

This required disclosure is the culmination of several 

years' consideration regarding the proper placement of re-

serve disclosures. One of the first authoritative require-

ments was set forth in Statement No. JI9. In Statement No. 

J_9's Appendix B, "Basis for Conclusions," the Board ex-

plained why the inclusion of reserve data was of importance 

Most of the respondents to the Discussion 
Memorandum and most of the interviewees in the 
research effort. . .said that information about 

10Ibid. 



quantities of oil and gas reserves is essential 
to understand and interpret the financial state-
ments of an oil and gas producing company. Many 
felt that reserve information is the single most 
important type of disclosure that could be re-

o i l a n d g a s Pro<lucing company. They 
said that discovery of reserves is the critical 
event in the oil and gas production cycle and 
that reserves and change in reserves are key 
indicators of the success of a company, in 
general, the Board agrees with those views.11 

As originally issued, these disclosures were to have 

been "made within the body of the financial statements, in 

the notes thereto, or in a separate schedule that is an 

integral part of the financial statements."^ T h e original 

effective date of Statement No. J_9 was for fiscal years be-

ginning after December 15, 1978. This requirement placed 

reserve data directly in the audited financial statements, 

but curiously there was little reaction by accountants or 

users at the time. As speculated by Alan May, Jr., then 

Chairman of the Oil and Gas Reserve Data Committee of the 

American Institute of Certified Public Accountants 

^ n t 6 ^ t i n g l y ' f e w f o c u s e d the requirement of 
the FASB to put reserves in footnotes when the 
ull cost successful efforts debate was going on 
The emotional issue was so great at that time 
that not many noticed that reserves would be 
included, and there was not much protest about 
their inclusion in the audited financial state-
ments . 1 -3 

"Statement No. _19, Par. 235. 12Ibid., Par. 48. 

^Alan May, Jr., "Public Reporting of Oil and Gas 
Reserves—Auditing Oil and Gas Reserve Information (Part 

T A c c o u n t i n g J5th Southwestern 
Legal Foundation. 1979 Proceedings. (New York, 1980), p. 5". 
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Regarding the placement of reserve information, the Board 

explained 

The Board does not agree with the view, expressed 
by some, that mineral reserve information is not 
accounting information and, if disclosed at all 
3hould not be included in financial statements.' 
Those who take the position argue that while re-
serve information may indeed be important, it is 
too subjective, too frequently revised, too unre-
liable, too "soft" to be reported in financial 
statements. In the Board's judgment, however 
certain reserve information has the qualities of 
verifiability, reliability, freedom from bias 
comparability, and the like to a sufficiently' 
reasonable degree to warrant its inclusion in 
financial statements. Accordingly, the Board 
concluded that reserve information is so helpful 
and essential to an understanding of the fi-
nancial position, results of operations, and 
changes in financial position of an oil and gas 
producing company that the added relevance of the 
financial statements from including the infor-
mation more than compensates for the lack of 
precision of estimates of reserves.^ 

In summary, Statement No. J_9 required that reserve infor-

mation be presented within the audited portion of the fi-

nancial statements. It was the Board's opinion that this 

data had an information value which sufficiently offset its 

lack of precision. 

As noted in the review of the history of financial 

accounting for oil and gas production companies, the SEC 

intervened before Statement No. J_9 was to have gone into 

effect. Since the SEC desired the creation of a method of 

accounting which would be based on reserve data, they did 

^Statement No. J_9, Par. 236. 
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not support the successful-efforts method advocated in 

Statement No. J9. Until RRA could be perfected, however, 

the SEC would require disclosure of certain reserve data. 

The original requirement was that this disclosure be in the 

audited financial statements for fiscal years ending after 

December 25, 1979. However, prior to that time the SEC 

changed this requirement to allow the presentation of this 

information as an unaudited note or schedule accompanying 

the financial statements.15 

Pursuant to the SEC's issuance of ASR 253, the FASB 

issued Statement of Financial Accounting Standards No. 25 

(Statement No. 25), "Suspension of Certain Accounting 

Requirements for Oil and Gas Producing Companies," in which 

they suspended most of the portions of Statement No. 19 

related to rules under successful-efforts accounting. The 

reserve disclosure portions of Statement No. ^9 were not 

suspended. However, Statement No. 25 changed the location 

of reserve disclosures from the body or footnotes of the 

statements to supplementary information. In explaining why 

this information was moved to supplementary information, 

the Board stated 

In view of the evolutionary and experimental 
nature of deciding where information should be 

^Securities and Exchange Commission, "Oil and Gas 
Reserve Information—Postponement of Audit Requirement " 
Release Nos. 33-6207; 3^-16752; 35-21526; ZC—11133; AS-277 
(Washington, Government Printing Office, April 17, 1980) ' 
p • 2 • * 
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disclosed and the degree of independent verifi-
cation, the Board believes that, for the present, 
permitting the required disclosure of reserve 
quantities to be made outside the financial 
statements wi11 ensure the provision of this 
essential information without excessive b u r d e n . 16 

The Board's decision was tempered by input from respondents 

who had "concerns generally related to the cost, time, or 

difficulty of obtaining an independent verification of re-

serve quantity information."17 A further item which should 

be noted is the fact that the auditing profession was "in 

the process of developing standards that establish an inde-

pendent accountant's responsibility to review and verify 

compliance with a required disclosure permitted to be made 

outside the financial statements."18 Prior to that time, 

there had been no such authoritative guidance. The devel-

opment of a statement of responsibility in this area would 

clarify that the extent of audit work required in a review 

of supplementary information was less than that required in 

a full audit. This decrease would result in time and cost 

savings. 

The most recent impact on supplemental disclosure of 

reserve information resulted from the agreement between the 

SEC and the FASB that the latter would develop a 

^Financial Accounting Standards Board, "Suspension of 
Certain Accounting Requirements for Oil and Gas Producing 
Companies^" Statement of Financial Accounting Standards No. 
£5, (Stamford, Conn., FASB, February 1979), — 

l?ibid. i8ibid. 
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comprehensive package of disclosures. The FASB responded 

with an Exposure Draft (March 1982) requiring the disclo-

sure of information about proved developed and undeveloped 

reserves including (but not limited to) beginning of the 

year information, revisions, changes due to improved recov-

ery, purchases, discoveries, production and sales. Infor-

mation is also to be disclosed on proved developed re-

serves. The Exposure Draft was adopted as Statement No. 

69, and the format of the required disclosures is presented 

in Appendix A. 

Association of Auditors with Reserve Information 

Nature of Auditors' Association 
with Reserve Information 

An auditor is considered to be associated with reserve 

information when the auditor's name is associated with fi-

nancial statements which include oil and gas reserve data. 

Of the three uses of reserve information, the first two 

the DD&A calculation and the ceiling test for full-cost com-

panies are used in the determination of actual financial 

statement numbers. For these and any other financial 

statement representations, the auditor must obtain suffi-

cient, competent evidential matter to afford a reasonable 

basis for an opinion on their fairness. As detailed in the 

^American Institute of Certified Public Accountants, 
^Evidential Matter^" Statements on Auditing Standards No. 
3J_> (New York, AICPA, August 19807, Par. 03." 
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explanatory material supporting the third standard of field 

work, "assertions are representations by management that 

are embodied in financial statement components."19 A m o n g 

the categories of assertions are those about valuation or 

allocation which "deal with whether asset, liability, 

revenue and expense components have been included in the 

financial statements at appropriate amounts."20 T h e D D & A 

calculation and ceiling test would be classified in this 

category of assertions. Therefore, the auditor of an oil 

and gas entity would need to obtain sufficient, competent, 

evidential matter to support an opinion on the fairness of 

the DD&A calculation for all companies and the application 

of the cost ceiling for full-cost companies. 

Materiality is implicit in the concept of fair presen-

tation.21 Therefore, the relative materiality of a repre-

sentation would temper the extent of any audit effort. As 

noted by Robert Kelley, Vice President for Finance of 

Samedan Oil Corporation, the DD&A expense is "one of the 

largest expense items of an oil and gas producing 

c o m p a n y . " 2 2 Logically its determination would be consid-

ered of material importance. 

2°Ibid.. Par. 09. 

21 SAS 31, Par. 11. 

22Robert Kelley, "Accounting for the Effects of 
Reserve Changes on Interim Results," Journal of Extractive 
Industries Accounting. Vol. 1 No. 3 (Fall 1982)" 
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The limitation on capitalized cost is an essential 

feature of full-cost accounting. While this method 

basically capitalizes all costs incurred in acquiring, 

exploring and developing properties within a cost center, 

the accounting convention of conservatism requires that the 

asset not be on the books in an amount which exceeds its 

realizable value. The ceiling test determines this dollar 

limitation. The use of reserve data in this calculation 

is, therefore, materially important. (This application has 

taken on even greater significance because of recent de-

clines in prices of oil and gas.) 

The use of reserve data as supplemental information 

imposes a lighter burden on the auditor than the two uses 

discussed earlier. "The auditor has no responsibility to 

examine information outside the basic financial statement 

in accordance with generally accepted auditing stan-

dards."^ The auditor's basic responsibility with regard 

to supplementary information is such that the auditor is 

charged with applying certain limited procedures and should 

report deficiencies in, or the omission of, information 

required by the FASB. The true limits of the auditor's 

23Araerican Institute of Certified Public Accountants, 
Supplementary Information Required by the Financial 

Accounting Standards Board," Statements on Auditing 
Standards No. 27, (New York, AICPA, December 1979), Par. 
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responsibility may not be known until litigation serves to 

establish parameters in this heretofore uncertain area. 

Further discussion of the auditor's responsibility, 

authoritative guidance and the auditor's risk of associa-

tion with reserve information is presented in subsequent 

sections of this chapter. 

The Nature of Reserve Information 

To appreciate the essence of the responsibility of an 

auditor's association (at any level) with reserve data, the 

derivation of reserve numbers must be understood. In the 

publication, "Estimation and Valuation of Underground Oil 

and Gas Reserves," the American Petroleum Institute dis-

cusses the methodology of reserve estimation and valuation. 

In the introduction to the paper, they state, 

Because of the varying degrees of expertise 
technical assumptions, data availability, and 
human judgment applied in reserve estimation and 
valuation, there can be considerable variations 
in the comparability of data between companies.24 

Related to the varying degrees of expertise referred 

to, the Society of Petroleum Engineers published "Standards 

Pertaining to the Estimating and Auditing of Oil and Gas 

Reserve Information" which established professional quali-

fications for reserve estimators and reserve auditors. As 

explained by the Society of Petroleum Engineers 

oh 
American Petroleum Institute, "Estimation and Valu-

ation of Underground Oil and Gas Reserves," (1971), p . 1. 
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T h e reliability of Reserve Information is consid-
erably affected by several factors. Initially 
it should be noted that Reserve Information is' 
imprecise due to the inherent uncertainties in 
aI!? J fu l i m i t e d nature of, the data base upon ' 
which the estimating and auditing of Reserve In-
formation is predicated. Moreover, the methods 
and data used in estimating Reserve Information 
are often necessarily indirect or analogical in 
character rather than direct or deductive. Fur-
thermore, the persons estimating and auditing 
Reserve Information are required, in applying gen-
erally accepted petroleum engineering and evalu-
ation principles, to make numerous judgments 
based upon their educational background, profes-
sional training and professional experience. The 
extent and significance of the judgments to be 
made are, in themselves, sufficient to render 
Reserve Information inherently imprecise.25 

While the standards established could serve to control or 

limit the variable of degree of expertise, other variables 

still remain. An overview of the methodology of reserve 

estimation expands on several of these other variables. 

The effort to establish reserve estimates has two ma-

jor components: (1) reserve quantity estimation and (2) re-

serve valuation. This discussion is limited to reserve quan-

tity estimation which also has two components: (a) the 

determination of hydrocarbons in place and (b) the determi-

nation of the economic recovery factor. A listing of the 

variables involved in determining the hydrocarbons in place 

emphasizes the potential for miscalculations in the process. 

25Society of Petroleum Engineers, "Standards 
Pertaining to the Estimating and Auditing of Oil and Gas 
Reserve Information," Journal of Petroleum Technolosrv 
(December 1979), p. 15597 ^ 
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Hydrocarbons in Place = Area x Thickness x Porosity x 
Hydrocarbon Saturation x 
Shrinkage or Expansion26 

What must be realized is that each factor in the formula 

also requires estimations. However, it is noted that 

although significant errors can be introduced by 
the lack of data for determination of hydro-
carbons in place, considerably more latitude for 
judgment and corresponding possibilities for 
error is introduced in the determination of the 
economic recovery factor.27 

The economic recovery factor depends on three variables: 

(i) the natural producing mechanism; (ii) net value of 

hydrocarbons; and (iii) additional recovery potential. 

The basic equation (hydrocarbons in place multiplied 

by the economic recovery factor) is used in five general 

methods of computing petroleum reserves. These methods 

are. volumetric estimation; material balances; production 

decline curves; estimating reserves using production and 

recovery characteristics from other reservoirs which have 

similar geological and reservoir conditions; and estimating 

reserves using production and recovery characteristics from 

the same reservoir as though it were in other fields.28 

Among conclusions which can be reached in the study of 

reserve estimation are the following. 

26American Petroleum Institute, p. 5. 

2 7Ibid . . p . 9. 

28Alan D. Bell, "The Petroleum Reserve Estimation Pro-
^oduction For Accountants," Journal of Extrac-

t1 v e Industries Accounting, Vol. 2 (Spring 1983)~ p~ 75^ 
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(1) The method used to estimate the petroleum 
reserves is dictated by the amount of in-
formation available about the characteris-
tics of the reservoir. 

(2) With the passage of time from the early 
exploratory stage through the production 
stage, the error rate in reserve estimation 
decreases• 

(3) A combination of methods for computing 
reserve estimates can be used. 

(4) Fluctuations in petroleum prices will affect 
the economic limit of a well or field and 
therefore the amount of recoverable 
reserves.^9 

Professional Standards Guidance for Auditors 
Associated with Reserve Information 

While an auditor of an oil and gas producing entity 

will find support and guidance for the conduct of the audit 

throughout the Professional Standards, some standards are 

of particular importance in this audit environment. During 

the period that the authoritative literature was leaning 

towards inclusion of reserve data in the audited financial 

statements, the Oil and Gas Committee of the AICPA 

developed an "Audit and Accounting Guide for Oil and Gas 

Reserve Information." The Exposure Draft was issued in 

April, 1979, but the change of reserve data to supple-

mentary information reduced the necessity for immediate 

adoption of the guide, and it has never been issued in 

final form. 

29lbid., pp. 15-16. 
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The proposed guide established an approach to the 

audit which drew from Statements on Auditing Standards No. 

11 (SAS JJ_), "Using the Work of a Specialist." As ex-

pressed by Alan May, member of the Audit Guide Committee, 

We felt that the auditor has insufficient 
t o investigate the oil and gas reserve 

i h l n * h i m s e l f , particularly new discoveries 
where there is no production history. We believe 
the auditor could be fooled by thousands of 
percent and would be foolish to rely on his own 
o a s p J u n i investigate reserves, which, in some 
cases, will certainly require material adjust-
ments. When we deal with oil and gas reserves, 
it is not a matter of getting them right because 
hat is never possible. It is a matter of 

getting the best answer possible from the infor-
mation at hand. And it is not possible to get a 
perfect answer. Therefore, there will be mater-
ial adjustments, and when that happens, the audi-
tor will be called upon to justify that what he 
uia was adequate in the circumstances. 

The only choice left, then, was to use an 
expert who could get into the reserves and get 
behind the calculations to the extent necessary 
to help the auditor.30 y 

Paragraph 11 of SAS 11, referring to the work of the 

specialist in the auditor's report, states 

When expressing an unqualified opinion, the audi-
tor should not refer to the work or findings of 
the specialist. Such a reference in an unquali-
fied opinion might be misunderstood to be a quali-
fication of the auditor's opinion or a division 
of responsibility, neither of which is 
intended.31 

3°May, p. 5. 

"II,in!1?rr,I,0a? Certified Public Accountants, 
^ ,a Specialist," Statement on Auditing 

Standards No. JJ_, (New York, AICPA, December~975), Par. 
< • • 
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This paragraph is important because it emphasizes that the 

auditor's reliance on the work of a specialist does not re-

sult in a sharing of the auditor's responsibility. The aud-

itor remains responsible for his opinion. Again quoting May 

The work of an expert, therefore, is the com-
petent evidential matter. As long as this 
language remains, the auditor is not going to be 
able to duck liability with respect to giving 
assurances on the reserves if he uses the work of 
an improper outside expert. So the auditor's 

i3° ra=«piab?^!S m i n l n g M h l o h consulting engineer 

Two authoritative statements have been issued by the 

Auditing Standards Board that specify the auditor's respon-

sibility for supplementary information and suggest pro-

cedures to be applied in an audit of an oil and gas entity 

presenting this supplemental information. They are State-

ments on Auditing Standards No. 27 (SAS 27), "Supplementary 

Information Required by the Financial Accounting Standards 

Board" and Statements on Auditing Standards No. 33 (SAS 

.33.), "Supplementary Oil and Gas Reserve Information." 

SAS 27 outlines the auditor's basic responsibilities 

with regard to all supplementary information. This SAS 

charges the auditor with applying certain limited proce-

dures to supplementary information required by the FASB and 

requires the auditor to report any deficiencies in, or the 

omission of, such information.33 Toward this end, the 

32May, p. 8. 3 3SAS 27, Par. 07. 
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auditor should 

(1) consider whether supplementary information is 

required by the FASB in the circumstances, and 

(2) if such information is required, ascertain that 

the information has been measured and presented 

in a manner that does not depart materially from 

guidelines prescribed by the FASB. 

In SAS 33, the general procedures of SAS 27 are made 

more specific through suggested topics for inquiry and 

application of analytical methods. These procedures are 

directed toward obtaining a sense of management's under-

standing of and compliance with the specifications for 

reserve information disclosure. Among the suggested 

procedures are 

a. Inquire about whether the person who 
estimated the entity's reserve quantity 
information has appropriate qualifications; 

b. Compare the entity's recent production with 
its reserve estimates for properties that 
have significant production or significant 
reserve quantities and inquire about dis-
proportionate ratios; 

c. Compare the entity's reserve quantity 
information with the corresponding infor-
mation used for depletion and amortization 
and make inquiries when differences exist;' 

d. Inquire about the methods and bases used to 
calculate the reserve value information. 
These inquiries might include matters such as 
whether 

(i) The prices used to develop future gross 
revenues from estimated production of 
the proved reserves are comparable to 
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prices received at the end of the 
entity's fiscal year, and whether the 
calculation of future gross revenues 
appropriately reflects the terms of 
sales contracts and applicable 
governmental laws and regulations. 

( n ) The entity's estimate of the nature 
and timing of future development of 
the proved reserves and the future 
rates of^production are consistent 
with available development plans. 

(iii) The entity's estimates of future de-
velopment and production costs are 
based on costs prevailing at the end 
of the entity's fiscal year. 

(iv) The future gross revenues and costs 
have been appropriately discounted to 
present value. 

(v) With respect to full-cost companies 
the estimated future development costs 
are consistent with the corresponding 
amounts used for depletion and 
amortization purposes. 

(vi) With respect to entities that present 
a summary of oil and gas producing 
activities and a summary of changes in 
present value of estimated future net 
revenues, pursuant to the requirements 
of the SEC, the entity has 

(a) prepared and presented the data 
included in the summaries in 
conformity with the regulations of 
the SEC; 

(b) included data in the summaries 
that are consistent with related 
data included in the audited 
financial statements and other 
supplementary oil and gas reserve 
information; and 

(c) included appropriate explanations 
in the presentations. 
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e. Inquire^ about whether the methods and bases 
for estimating the entityfs reserve 
information are documented and whether the 
information is current.34 

In addition to these authoritative pronouncements, the 

Oil and Gas Committee of the AICPA has recently completed a 

project entitled "Proposed Audit Guide; Audits of Oil and 

Gas Producing Companies." This guide offers the following 

advice 

As a result of the pervasive effect of reserve 
classification and volume estimates upon the 
financial statements of oil and gas producing 
companies, the auditor should understand the 
origin and accumulation of oil and gas deposits 
and the means by which the volumes of known 
deposits are estimated.35 

The guide then proceeds with an eight page review of oil 

and gas reserves, including reserve classifications, 

definitional problems, determination of reserves, prepa-

ration of estimates, revision of estimates and reports (of 

reserve estimates). 

In the chapter entitled "Auditing" of the proposed 

guide, the topic of supplementary disclosure of reserve 

information is addressed. It is noted that "although this 

supplementary information is not required to be audited, 

»c„r,n^!^r i 0 a nJ? S t i^ U t e o f Certified Public Accountants, 
Supplementary Oil and Gas Reserve Information," Statement 

f§80) Par Q5 n d a r d s — * ( N e w Y o r k» AICPA, October 

• G af C o m m i t t e e of the American Institute of 
n-f ^ I? Accountants, "Proposed Audit Guide—Audits 

1982) a n 34&S P r o d u c i n S Companies," (New York, AICPA, 
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the FASB considers the information an essential part of 

financial reporting."36 T h e p r o p o s e d g u i d e s u m n a I, l z e s t h e 

auditor's objectives with regard to the supplementary 

disclosures as 

to determine that the supplementary infor-
mation prepared by the company is in conform-
ity with prescribed guidelines and is pre-
sented in a manner consistent with prior 
year presentations. 

to determine that reserve quantity estimates 
are prepared by reservoir engineers quali-
1 led to make such estimates. 

to determine that the reserve information is 
consistent with the information in the 
underlying financial statements.37 

To meet these objectives, the proposed guide specifies 

application of the audit procedures of SAS 27 and SAS 33, 

suggests procedures to determine that the reservoir engi-

neer's information is complete and, finally, calls for an 

evaluation of the reasonableness of supplementary informa-

tion based on the performance of these limited procedures.38 

Audit Risk 

According to the Exposure Draft for the Proposed 

Statement on Auditing Standards on Materiality and Audit 

Ris{< i" Conducting An Audit39 

36lbid., p . 97. 3 7 1 ^ . _ p . 9 8. 38 j^id., pp. 98-99. 

o f CeI-tified Public Accountants, 
Materiality and Audit Risk in Conducting An Audit " 

Exposure Draft, Proposed Statement on Auditing si-airta^a 
(New York, AICPA7^ecemberrT7T9H2)7~ParTT§7^ standards, 
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Audit risk as it relates to an account 

of f h S L 0 r C l a S S ? f transactions is a combination 
of three component risks, namely the risk (con-

fhP h"? ° i n h e r e n t r i s k and control risk) that 
the balance or class contains error exceeding 

f f l e and the risk (detection risk) 

that the auditor will not detect such error.$9 

Therefore, the auditor's risk in being associated with oil 

and gas reserve information could be considered twofold. 

The first risk is that there are material errors in the 

reserve data incorporated in the financial statement 

representations. In previous sections of this chapter, 

both the procedure by which reserve quantities are esti-

mated and the uses of reserve data were detailed. Because 

the process is one of estimation and because there are many 

uses of the resulting information, there is the chance that 

a material error could be incorporated into the financial 

statement representations with which the auditor is asso-

ciated. The second risk is that the auditor will not 

detect the occurrence of such a material error, it is the 

first risk of material errors in the financial statement 

reresentations, consisting of inherent risk and control 

risk, which is the focus of this research. 

In the past, the authoritative literature has consid-

ered inherent and control risk together and has suggested 

that "the auditor may rely on internal accounting control 

to reduce the [first] risk . . ,«40 W h i l e t h e r e s e a r c h 

4oIbid. 
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will focus on the risk of material errors, the consider-

ation of factors related to it will not be limited to 

internal control. In his doctoral dissertation, Carl 

William Brewer stated 

Looking only at internal control, however 
severely limits the view of risk. Audit rilk 
manifests itself in forms other than just 

thpe?A?1
a«

0ntr?1'f. W e a c c e P t t h e statements in 
the SAS as part of our definition of audit risk 

indicato?V 6 a k i n t e r n a l ^ntrol as the only risk 

Others have also expanded the list of determinants of 

the risk of material error risk to include items other than 

internal control. One auditing authority, Carl Warren, 

specifies the three major determinants of this risk to be 

(1) the integrity of management 
(2) the strength of the client's system of 

internal accounting control, and 
k5) the economic condition of the entity. 

their auditing textbook, Alvin A. Arens and James K. 

Loebbecke list the following major factors of risk2^ 

system of internal control 
materiality 
population size and makeup 
initial versus repeat engagement 

^Carl William Brewer, "The Nature of Audit Risk 

?uninM° rH ^ - T h e i r on the Audit Work Performed « 
(^published dissertation, University of Houston, 1981),' p. 

il 9 
Carl S. Warren, "Audit Risk," The Journal of 

Accountancy. Vol. 148 (August 1979), ~ 6 T . ~ 

Tn.
 A* A r e n s a n d James K. Loebbecke, Auditing An 

Integrated Aproach, 2nd Edition, (Prentice Hall Inc 
Englewood Cliffs, New Jersey, 1980), p. 148. 
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results of current and previous audits 
- integrity of management 

others 

Whether the list of determinants is limited to inter-

nal control or expanded to include numerous other factors, 

it is usually conceded that these factors are not subject 

to the direct control of the auditor, unlike detection 

risk's determinants which are basically tied to the audi-

tor's examination. Yet, as Warren points out, "although 

they are uncontrollable, it is important to accurately 

assess the impact of these determinants in planning the 

a u d i t . A r e n s and Loebbecke state, 

At the time the audit starts, there is not much 
that can be done about changing this risk. 
Instead, the auditor must assess the factors 
making up therisk and modify his audit evidence 

belipvp* ^ 1"t.° c° n s i d e r a t ion- If the auditor 
evident n ii r ith 6 r r 0 r i s h i g h ' t h e amount of 
n T i q h ? v L ' h ' ! m b e increftsed to accom-
pusn the desired overall risk. "^5 

In summary, the aspect of audit risk which will be 

considered in the research is limited to the risk that 

material errors will occur (this is a combination of in-

herent and control risks). While this risk cannot be con-

trolled by the auditor, there are factors or determinants 

of the risk, and as expressed by Brewer "audit work will 

vary depending on the existence of risky conditions."^6 

^Warren, p. 72. ^5Arens and Loebbecke, pp. 147 — 148. 

^Brewer, p < 5. 
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The research will use some of the terminology intro-

duced by Brewer in his dissertation. He elaborated upon 

the definition of risk stating, 

b i l i f v ^ f l S n 0 t t h e e r r o r> b u t rather, the possi-
bility of the error. Possibility can be exDress^d 

hood6n?S ° f p r o b a b i l i t y > which represents the Lkeli-
occurrence of the event under consideration.^7 

When Brewer applied the "likelihood concept" to audit risk, 

he noted that risk would vary with the presence or absence 

of these specified conditions. He termed the conditions 

"audit risk indicators ( A R I s ) " ^ a n d t h e v a r i a n c e i n t h e 

level of audit work performed, dependent on the existence 

of these conditions, "audit intensity."^9 

Purpose of the Study 

While it is generally accepted that there is a rela-

tionship between audit risk and the intensity of the audit 

effort, there has been little empirical research in the 

area. In the context of an oil and gas audit, it can be 

hypothesized that there is a relationship between the risk 

m associating with reserve estimates and the conduct of 

the audit engagement. The purpose of this research was to 

(1) identify conditions which are important in an assess-

ment of audit risk in associating with reserve estimates 

and (2) determine the impact of some of these identified 

conditions on the conduct of the audit. 

47Ibid., p. 3. 48ibid.t p. 4. ^ibid., p. 5. 
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The findings of this research should prove to be 

useful to practitioners and professional standard-setting 

organizations. While practitioners are aware of the exis-

tence of the risk in associating with reserve information, 

identification and classification of the risk factors could 

aid in their assimilation of risk factors into the overall 

audit risk model. 

Standard setting bodies within the profession have 

given little recognition to the risk in associating with 

reserve information. Perhaps the results of this research 

could be used in formulating guides to assist 

practitioners. 

Research Methodology 

The methodology used in this research was similar in 

approach and sequence to that used by Carl William Brewer 

in his doctoral dissertation research. Despite these simi-

larities, the focus of this research was much more specific 

in that it concentrated on the auditor's association with 

oil and gas reserve data. 

A two-phase approach was used. In Phase I, a list of 

proposed audit risk indicators specific to oil and gas 

reserve estimation was accumulated and formulated into a 

questionnaire. A population of auditors was determined as 

participants in the survey and questionnaires were mailed 

to them. They were asked to indicate the relative 
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importance of each audit risk indicator in audit risk assess-

ment. Responses were analyzed to confirm the previously 

identified audit risk indicators and to reduce them into a 

smaller number of factors for use in Phase II of the re-

search. 

In Phase II, the research hypothesis "in the context of 

an oil and gas audit as risk increases an auditor will 

change the conduct of the audit" was tested. For each audit 

risk factor emerging from Phase I several levels of risk 

were described. The audit risk factors, the risk levels and 

several specific audit changes were incorporated into a 

questionnaire to test the hypothesis. 

Limitations and Assumptions of the Study 

There are three major limitations and assumptions of 

this research. They are as follows. 

1. In limiting the analysis of risk to that in asso-

ciating with reserve data, many other risks in an 

oil and gas company audit are not being consid-

ered. This separation may not be natural or com-

patible with the respondent's own classifications 

of risk. If differences do exist, it may be dif-

ficult for respondents to give accurate responses 

to the Questionnaires. 

2. In the second phase of the research, respondents 

were asked to evaluate the likelihood of making 
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3. 

certain changes assuming differing levels of risk 

of specific audit risk factors. It must be noted 

that what respondents state they would do and 

what they would actually do might vary. Further, 

an audit is a dynamic situation in which many 

decisions are interdependent. A questionnaire 

cannot capture the interrelationship of decisions 

and contingencies, but rather imposes static con-

ditions on the respondent. Therefore, partici-

pants are limited in potential responses which 

might render their answers inconsistent with what 

their actual performances would be. 

While an effort will be made to include as many 

Audit Risk Indicators as reasonable, it is not 

possible to identify every risk in associating 

with reserve data. 

Chapter Descriptions 

Chapter I presents background information on the topic 

and introduces the study. Oil and gas reserves are de-

scribed, a history of disclosure requirements is presented, 

the derivation of reserve numbers is explained, and the 

uses of reserve data in financial statements are reviewed. 

Audit risk is defined and discussed in the context of the 

study. The purpose of the research is presented and the 

research methodology outlined. 
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Chapter II is devoted to a review of prior research 

and related literature. It includes studies concerned with 

audit risk in a general sense, with particular emphasis on 

prior work identifying risk determinants and relating risk 

to audit intensity. 

Chapter III presents a detailed description of 

research methodology. The method of data collection, data 

analysis and results of Phase I are presented, and the 

purpose and methodology of Phase II are explained. 

Chapter IV presents the research findings of Phase II, 

including an analysis and interpretation of the statistical 

results. 

In Chapter V the findings of the previous chapters are 

summarized. Implications and contributions of the study 

are discussed and recommendations for future research are 

presented. 



CHAPTER II 

STUDIES ON IDENTIFICATION OF AUDIT 
ENGAGEMENT RISK FACTORS 

While there has been research on several aspects of 

audit risk, there exists no research on the specific topic 

of the audit risk in associating with oil and gas reserve 

data. Therefore, those works which have dealt with the 

identification of any audit engagement's risk factors, 

exclusive of internal control, and those efforts which have 

investigated the relationship between risk perception and 

audit intensity may be considered as pertinent. 

Some items in this review are not considered to be 

research in the classic sense because they did not have a 

research methodology nor did they test hypotheses. Thus, 

this review will be in two parts, with the first part 

including empirical research and the second part including 

descriptive research. 

Empirical Work 

Arens 

Arens* (1970) dissertation focused on the auditor's 

determination of the point at which sufficient competent 

1Alvin A. Arens, "The Adequacy of Audit Evidence 
Accumulation in Public Accounting,'* (unpublished disser-
tation, University of Minnesota, 1970). 

34 
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evidential matter has been accumulated upon which an audit 

opinion can be based. In the two-part effort, Part 1 iso-

lated the variables that should affect evidence accumula-

tion while Part 2 investigated the extent to which evidence 

accumulation practices correspond to the identified varia-

bles and professional guidelines. 

In his consideration of risk as a variable affecting 

evidence accumulation, Arens defined risk to be the possi-

bility of sanctions being imposed on the auditor. He 

identified three broad categories of risk: 

(1) conditions which affect the probability that 

material misstatements will exist in the 

financial statements before the audit begins, 

(2) conditions which affect the probability of 

sanctions being imposed upon the auditor, 

(3) the probability that material misstatements will 

not be discovered and properly interpreted by the 

auditor. 

The conditions included in the first broad category of 

risk were: the internal control system; the past errors 

found in the client's records; the size of the account; the 

motivations of management and employees; the susceptibility 

to fraud; the judgment required to record the transaction; 

and the routine versus nonroutine nature of the trans-

action. 
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The second category of risk included: the financial 

condition of the client; the types of users of the state-

ments; the types of errors; and the type of business in 

which the client is engaged. The third category had only 

three items: the type of error; the type of audit proce-

dures selected; and the extent to which the audit proce-

dures are performed. 

In the second part of the study, Arens analyzed proce-

dures from workpapers of 28 clients to determine the extent 

to which the variables affected the evidence accumulation. 

He concluded that while there was a relatively uniform per-

ception of what constitutes a minimum audit program within 

a firm, there were considerable differences among firms. 

Further, the variables identified in the first part of the 

study had a relatively minor impact on the accumulation of 

audit evidence among the practitioners he studied. 

Booker^ 

In his doctoral dissertation, Jon A. Booker hypothe-

sized that prior to each audit engagement there is an 

evaluation of relative risk which serves as one of the 

determinants of the quantity and quality of evidence to be 

gathered. To test his hypothesis, Booker identified risk 

factors by reviewing accounting and auditing literature 

Jon Booker, "A Study of Risk Evaluation in the Audit-
Function of Public Accounting Firms," (unpublished disser-
tation, North Texas State University, 1971). 
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including litigation and disciplinary actions against 

accounting firms and by reviewing literature from the field 

of insurance and risk. He then developed a risk function 

which included the following factors: 

- reputation and stability of client's management 

the nature of a client's business 

- independence of the auditor 

- client's system of internal control 

- types of financing used by client 

- client's rate of growth 

longevity of the audit engagement 

In the second part of his research, Booker interviewed 

accounting practitioners to determine the extent to which 

the risk evaluation process had been rationalized by the 

profession. As a result of the interviews, Booker con-

cluded that his hypothesis was confirmed—there is a pro-

cess of risk evaluation conducted prior to an audit. How-

ever, this process is informal and is, to a great extent, 

left to the professional judgment of the practitioner. 

Because the risk evaluation process was found to be 

incomplete and unstructured, Booker developed a relative 

risk evaluation program which he hoped would be modified 

and improved and eventually included in the audit process. 
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BrewerS 

The research done by Carl William Brewer (1981) for 

his doctoral dissertation serves as the pattern for this 

research. Brewer explored the relationship of audit risk 

to evidence gathering by identifying and classifying Audit 

Risk Indicators CARIs) into Audit Risk Factors (ARFs). 

Brewer hypothesized that there were audit risks, other than 

internal control, which are incorporated into an auditor's 

decisions about audit intensity. In the second phase of 

his work, he tested the impact of the previously identified 

audit risk factors on audit intensity. His results re-

vealed many elements of audit risk in addition to internal 

control. Of his list of 60 ARIs, 47 were judged to have a 

moderate or greater risk level. 

For the ARFs which were included in the second phase 

of the research, the results indicated that the presence of 

the factor called for significantly more audit work even in 

the presence of good internal control. Brewer concluded 

that studies which consider internal control to be essen-

tially the only risk indicator are incomplete. 

x 3? a r l W iHiam Brewer, "The Nature of Audit Ri=sk 

Performed/,a(unpublishe^doctoral6dissertation^ College°of 

z z : : o ^ o u - s t ^ 1 6 * 6 o f 
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Kissinger^ 

In his three-part effort, Kissinger (1974) examined 

the auditor's decision process with regard to questions of 

evidence accumulation. The first section of the study 

developed a normative framework for audit evidence accumu-

lation decisions, m the second section, Kissinger dis-

cussed three groups of factors identified in the first 

section. Of the three, only the third relates to this 

research: factors which would influence the probability 

that the auditor would incur sanctions for failing to 

detect material errors in the client's records. The items 

Kissinger included in this category drew from the work of 

Anderson, Giese and Booker and were as follows: 

1. the nature of the specific error involved. 

2. the degree of exposure the client's statements 

receive a.s indicated byi 

a. client1s size, 

b. nature of the client's operations, 

o. distribution of the client's ownership, 

d. loan covenants which require the client to 

maintain specified account balances or 

ratios , 

Audit^Evidpnn<a^A S S i n^? r^ • " A S t u d y o f factors Which Affect 
Audit Evidence Accumulation," (unpublished dissertation 
Michigan State University, 1974) sertation, 
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3. the probability that the client will f n e bank-

ruptcy subsequent to the audit as indicated by: 

a. factors which affect or indicate the degree 

and types of financial crisis the client can 

understand, e . g . : 

(1) factors which indicate the client's 

financial position. . . 

(2) economic conditions related to the 

availability of external capital 

(3) the client's rate and method of growth, 

b. factors which affect or indicate the proba-

bility that the client will face a financial 

crisis which exceeds its capabilities, e . g . : 

(1) the nature of the client's operations, 

(2) economic conditions relevant to the 

client's marketplace, 

(3) the client's method of financing 

operations. 

In the third portion of this research, Kissinger con-

ducted an empirical study of the influence of some of the 

factors previously identified on evidence accumulation deci-

sions in specific areas of an audit. Kissinger concluded 

that Generally Accepted Auditing Standards (GAAS) and 

individual firm policy were the primary determinants of 

procedure selection in one area of the audit studied 

(sales) while in another area studied (accounts receivable) 
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GAAS was the primary determinant, other determinants of 

importance were internal control as related to the audi-

tor's timing decisions and client size, internal control 

and client's ownership as related to sample size decisions. 

Kissinger's research did not reveal audit risk as a sig-

nificant determinant in evidence accumulation. 

Morris and Anderson^ 

In their research reported in 1976, Morris and 

Anderson analyzed fourteen audits over a period of four 

years in an effort to observe the correlation between 

changes in internal control and modifications in the 

conduct of the audit. As their findings did not disclose a 

close relationship between the amount of evidence required 

m the conduct of an audit and the internal control 

evaluation, they proposed that there were numerous other 

factors that determined the amount of evidence gathered. 

The two primary factors were (1) what the authors referred 

to as inherent risk or exposure and (2) changes in the size 

of the client's operations. 

Morris and Anderson identified the following to be fac-

tors affecting inherent risk: 

- size and nature of the business 

^William Morris and Hershel Anderson "flnHif 

(Ju^y m e ' / p p . 1 ^ ! ^ ? 1 C o n t r o l ? " CPA Journal, Vol. <16 
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reputation and stability of management 

type of financing and financial structure 

profitability, including stability and 

quality of earnings 

stability of business, including rate of 

growth 

internal control 

As a result of their research, Morris and Anderson 

concluded that the profession should give recognition to 

risk evaluation as a major determinant of the sufficiency 

of evidence and that risk evaluation should be incorporated 

into official standards. 

Descriptive Work 

Anderson, Giese and Booker^ 

In their work on the nature of the auditing proposi-

tions, Anderson, Giese and Booker (1970) focused on the 

relationship between graded opinions and the evidence gath-

ered to sustain the various opinions. The authors speci-

fied the following as factors which determine the kind and 

amount of evidence required: custom and authoritative pro-

nouncements; the nature and size of the client's 

6H. M. Anderson, J. w . Giese, and Jon Booker "Some 

— A 0 C 0 U " t l n « S2Si«. 
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operations; the system of internal control; the relative 

risk in the engagement; the auditing team; and the fee 

restraints. 

The authors maintained that internal control is only 

one of the variables influencing relative risk, with other 

factors being 

(1) size of client 

(2) rate of growth 

(3) nature of client's business 

(4) financing used by client 

(5) longevity of engagement 

(6) independence 

(7) general economic conditions 

Additionally, the authors contended that risk estimation 

should be a continuous process throughout the engagement, 

and that the profession should develop a program for risk 

evaluation. 

Warren? 

In a 1979 article, Warren defined audit risk as the 

likelihood of rendering an inappropriate audit opinion 

because material errors or irregularities, if they existed, 

would not be detected. With the intention of promoting an 

understanding of audit risk so informed audit risk deci-

sions can be made, Warren segregated the risk into 
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determinants and analyzed the controllable and noncon-

trollable components of the determinants. 

Warren identified the following determinants of the 

two major components of audit risk: 

1. the likelihood of material error 

A. the integrity of management 

B. the strength of the client's system of 

internal control 

C. The economic condition of the entity. 

2. the likelihood of failure to detect a material 

error 

A. sampling risk 

B. nonsampling risk 

(1) nonauditor specific 

(2) auditor specific 

a. inadequate planning and super-

vision 

b. lack of staff integrity 

c. lack of competence 

d. lack of willingness to consult 

with others 

e. oversight errors 

With regard to controlling the risks, Warren consid-

ered the determinants of the likelihood of material errors 

to be outside of the control of the auditor while the 
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determinants of the likelihood of failure to detect 

material errors are directly controllable by the auditor. 

Although the determinants of the first risk cannot be 

directly controlled by the auditor, Warren noted the 

importance of assessing the impact of these determinants in 

planning the audit. 

Summary of Literature 

As stated in the beginning of this chapter, there 

exists no research on the specific topic of the audit risk 

in associating with oil and gas reserve data. The liter-

ature which was reviewed was related to audit risk in more 

general applications. With the exception of the research 

done by Brewer which serves as the pattern for this work, 

the reviewed works have recognized that there are elements 

of risk other than internal control, yet have not confirmed 

these risk factors nor tied their presence to the nature 

and extent of subsequent audit work. Brewer's research 

both empirically identified audit risk factors other than 

internal control and related these factors to audit inten-

sity. 

The current research moves from the general concept of 

Brewer's work into a specific context, that of an audit of 

oil and gas reserves. In this research, audit risks are 

identified, and the impact of these risks on the conduct of 

the audit is investigated. 



CHAPTER III 

RESEARCH METHODOLOGY 

The research consisted of two phases. Since the re-

sults of Phase I served as input into Phase II, this chap-

ter will present an explanation of the data collection, 

data analysis and results of Phase I and the purpose and 

methodology of Phase II. The Phase II results will be 

presented in Chapter IV. 

Phase I 

The objective of Phase I was to identify and confirm 

factors of importance in assessing the audit risk resulting 

from associating with oil and gas reserve estimates. To 

accomplish this goal, Phase I was organized into the 

following sequence; 

1. Development of a list of Audit Risk Indicators 

(ARIs); 

2. Construction of a questionnaire to obtain audi-

tors opinions on the relative riskiness of each 

ARI; 

3. Definition and selection of a population of audi-

tors to participate in the survey; 

46 
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4. Analysis of the responses for confirmation of 

ARIs and reduction into a smaller number of Audit 

Risk Factors for use in Phase II. 

Audit Risk Indicators 

To initially identify Audit Risk Indicators (ARIs) spe-

cific to the auditor's association with oil and gas reserve 

information, pertinent literature was reviewed and prac-

ticing accountants were consulted. The literature review 

was not limited to auditing topics, but also included tech-

nical writings on the derivation of reserve numbers and the 

qualifications of reserve estimators. The practitioners 

consulted were partners and managers with several of the 

"Big Eight" public accounting firms in the Dallas-Fort 

Worth area. They were individuals with experience in 

auditing oil and g a s companies. Their suggestions coupled 

with the results of the literature review were compiled 

into a master list of ARIs. This list was then pretested 

for clarity and completeness with selected practitioners. 

Questionnaire 

After pretesting, a final list of 37 ARIs was estab-

lished. (This list is reproduced in Table I.) From this 

list, a questionnaire was constructed which requested the 

respondent to evaluate each item's relative importance in 

assessing the audit risk encountered in associating with 
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reserve estimates in a specific assumed case. (A copy of 

this questionnaire is reproduced as Appendix B.) The basic 

case context was a hypothetical engagement involving an an-

nual audit of a corporation for the year ended December 31, 

1983, with all the client's oil and gas interests being 

domestic. The respondents were instructed to include in 

their consideration all uses of reserve estimates, such as 

the depletion, depreciation and amortization calculation; 

the full-cost ceiling test; and supplementary disclosure. 

The respondents were allowed separate responses for assump-

tions of public and private ownership of the client com-

pany. If the respondents felt that the form of ownership 

made no difference to their response, they were allowed to 

so indicate. 

In evaluating the relative importance of each item in 

an assessment of the audit risk, participants gave re-

sponses on a scale ranging from 1 to 5, with the following 

meanings: 

1 - very little or no importance in the assessment 

of risk 

2 - of little importance in the assessment of risk 

3 - of moderate importance in the assessment of risk 

^ of great importance in the assessment of risk 

5 - of maximum importance in the assessment of risk 

Since there were 37 variables, it was feared that 

respondents might become tired while progressing through 



49 

the list and answer the last part of the questionnaire less 

carefully than the first part. In an attempt to offset the 

possible Impact of respondent fatigue on the results, three 

versions of the questionnaire were created presenting the 

variables In different sequences. The list of the Phase I 

population was randomly divided Into three groups with each 

group receiving a different version of the questionnaire. 

Population 

It was decided that the questionnaire should be com-

pleted by auditors who had fairly extensive experience in 

auditing oil and gas clients. To obtain the names of such 

practitioners, a partner or manager of each of fourteen pub-

lic accounting firms was asked to compile a list of ten to 

fifteen of their firm's oil and gas audit specialists at 

the manager and partner level throughout the nation. 

hirteen firms participated. They were seven of the "Big 

Eight" firms and six other large, national public 

accounting firms. One participating firm did not supply a 

list, but rather typed the names and addresses on the cover 

letters and mailed the questionnaires to specialists in 

their firm. This procedure was followed because the firm 

did not want a list of its oil and gas audit specialists to 

be made available outside the firm. The master list of 

names was interfirm randomly divided into two parts, with 
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second half of the list of names being reserved for use 

in Phase II. The Phase I questionnaire was mailed with an 

explanatory cover letter to 109 practitioners. 

Data Analysis 

Sixty-eight questionnaires were returned by respon-

dents. However, only 67 responses were used in the data 

analysis because one respondent did not complete the ques-

tionnaire, but instead took issue with the premise of the 

esearch. Thus, the response rate was in excess of 61 per 

cent. Second requests on the Phase I questionnaire were 

not considered necessary. 

Using the Statistical Analysis System (SAS) computer 

package, means and standard deviations were calculated for 

each ARI to provide a measure of relative riskiness. The 

results of this procedure are shown in Table I. 

While the responses were accumulated for audits of 

both publicly held and privately held firms, the overall 

research design was focused on audits of publicly held 

companies since only publicly held firms are required to 

have independent audits. Therefore, no further analysis 

was performed on the responses related to privately held 

companies. 

Although the primary objective of Phase I was to iden-

tify and confirm certain ARls, a second objective was to 

condense the original 37 variables into a smaller number of 
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factors for use in Phase II. At the planning stage, it was 

intended that factor analysis would be used to achieve this 

objective. Although factor analysis is not a statistical 

test, it is a way to describe how variables relate to each 

other, and it generally results in grouping variables into 

a smaller number of factors. 

TABLE I 

AUDIT RISK INDICATOR MEANS 
AND STANDARD DEVIATIONS 

Audit Risk Indicator 

1. Makeup of ownership of stock in the 
client company (i.e., many small 
investors/few large investors). 

2. Age of client company. 

3. Length of time client company 
has owned oil and gas interests. 

4. Size of client company. 

5. Method of accounting used by 
client company (i.e., full cost/ 
successful efforts/tax basis). 

6. Length of time client company has 
been your client. 

7. Extent to which the client's oil 
and gas reserves include inter-
ests in partnership or joint 
interests. 

8. Current market conditions (e . g . , 
price of oil and gas/supply-
demand of oil and gas). 

Mean 

1.776 

2.761 

3.015 

2.776 

2.925 

2.567 

2.403 

3.537 

Standard 
Deviation 

.902 

.986 

.992 

1.085 

1.078 

1.003 

1.045 

.876 
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Audit Risk Indicator 

9. Extent to which asset values 
exceed book values (i.e., cost 
recoverability problems). 

10 

11 

12. Quality of client's established 
review procedures for reserve 
estimation. 

13. Frequency of field studies. 

14. Frequency of estimate revisions. 

15. Client's own use of reserve esti-
mates (i.e., only as required in 
financial reports/ for budgeting 
and managerial purposes). 

16. Internal estimator's general 
record of accuracy in estimation. 

17. External estimator's general 
record of accuracy in estimation 
for this client. 

18. Internal^ estimator's professional 
qualifications (education, 
training, experience) as per 
Society of Petroleum Engineers' 
established standards. 

19. External estimator's professional 
qualifications (education, 
training, experience) as per 
Society of Petroleum Engineers' 
established standards. 

Mean 

I n S ! K " y a n d Pliability Qf client's 
data base of reserve information. 

Quality of client's documentation 
of reserve estimation. 

3.866 

3.657 

Standard 
Deviation 

.776 

.962 

4.000 .937 
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Audit Risk Indicator Mean 
Standard 
Deviation 

21 . 

20. Internal^ estimator's independence 
objectivity and confidentiality' 
as per Society of Petroleum 
Engineers' established standards 

External estimator's independence 
objectivity and confidentiality' 
as per Society of Petroleum 
Engineers' established standards, 

Internal estimator's experience in 
oil and gas fields in which the 
client operates. 

External estimator's experience in 
oil and gas fields in which the 
client operates. 

External estimator's approach 
(i.e., rely on internal 
estimator's work/do most of the 
estimate work themselves). 

External estimator's reputation 
(i.e., liberal/conservative in 
estimates). 

22. 

23. 

24. 

25. 

26. Auditor's experience with the 
external estimator. 

27. 

28. 

29. 

Methodology(ies) used to calculate 
reserve estimates (i.e., single 
method/combination of methods). 

Client's quantity of revisions as 
compared to production 
(historically). 

Client's quantity of revisions as 
compared to reserve quantities. 

3.448 

4.075 

3.657 

3.716 

3.299 

3.642 

3.329 

3.239 

3.478 

3.522 

1.077 

.858 

.750 

.755 

.888 

.854 
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30 

31 

32 

33. 

34. 

35. 

36. 

37. 

Audit Risk Indicator 

Auditor's use of analytical 
review as a checking procedure 
m estimate revisions. 

Relative extent of auditor's 
knowledge of reserve estimation 
process. 

Age of oil and gas fields involved. 

Recovery method(s) being used in 
the fields. 

Stage of development of fields 
(i.e., development wells drilled/ 
not yet drilled). 

Availability of production history. 

Presence of other producing fields 
in the area. 

Source of reserve estimation 
(i.e., internal/external). 

Mean 

3.507 

3.418 

3.612 

2.910 

3.806 

3.970 

3.194 

3.821 

Standard 
Deviation 

.842 

.838 

.797 

.848 

.744 

.738 

.909 

.833 

The use of numerous types of factor extraction and ro-

tation methods resulted in many different groups of fac-

tors. However, no one group of factors was found to be 

satisfactory in an intuitive sense. That is, the resultant 

factors did not share a commonality which was logical or 

realistic in the context of an audit. Such difficulty with 

the results of factor analysis is not unusual, and in this 
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case rendered the use of factor analysis for condensing the 

variable list undesirable. 

To reduce the number of variables from the original 37 

of Phase I to a smaller number for further study in Phase 

II, a minimum mean score of 3.80 on the 5.0 scaling was 

arbitrarily set as the selection criterion. This separa-

tion yielded ten variables, a list of which is reproduced 

Table II. it was decided that these ten variables would 

be used in Phase II of the analysis. 

Phase II 

The purpose of Phase II was to test the hypothesis "in 

the context of an oil and gas audit as risk increases an 

auditor will change the conduct of the audit." In order to 

test the hypothesis several preliminary steps were 

required: 

1. Identification of risk factors specific to an oil 

and gas audit engagement; 

2. Description of varying levels of risk of the iden-

tified variables; 

3. Definition of "change" in the context of an audit 

engagement; 

4. Development of a questionnaire to effectively 

test the hypothesis; 

5. Analysis of the responses. 
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AUDIT RISK INDICATORS USED IN PHASE II 
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10 

11 

12 

17 

19 

21 

34 

Extent to which asset values exceed 
book values (i.e., cost recover-
ability problems). 

Integrity and reliability of client's 
data base of reserve information. 

Quality of client's documentation of 
reserve estimation. 

Quality of client's established review 
procedures for reserve estimation. 

External estimator's general record of 
accuracy in estimation for this 
client. 

External^estimator's professional 
Qualifications (education, training 
experience) as per Society of ' 
Petroleum Engineers' established 
standards. 

External estimator's independence 
objectivity and confidentiality'as 
per Society of Petroleum Engineers' 
established standards. 

Stage of development of fields (i.e. 
development wells drilled/not yet'' 
drilled). J 

Availability of production history. 

Source of reserve estimation (i.e. 
internal/external). *' 

Mean 

3.866 

4.000 

4.075 

3.820 

for explanation^^ °0,"blned " U h V a r l a l > i e W 57 
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Audit Risk Factors 

Phase I of the research identified and confirmed 

certain audit risk indicators of which ten were retained 

for further study in P h ase n . T h e s e A R I s a r e o a U # < | ^ 

Risk Factors in P h ase n l n order to differentiate between 

the two phases, of the ten Factors (listed in Table II), 

it was determined that items 34 and 35 were essentially the 

same in the context of an audit given certain of the case 

synopsis assumptions. Therefore fho 
eiore, the two were combined 

into one Factor for use in the questionnaire. 

L e v e l s £f Risk for Factors 

To establish varying levels of risk for each of the 

nine Audit Risk Factors, selected practitioners were asked 

to define or describe some characteristics of the Factor at 

as many levels as necessary to complete a full spectrum of 

possible risk. The results were accumulated and four 

levels emerged, with level one being considered the base 

case for a hypothetical audit. 

Change 

Since the hypothesis involved an auditor changing the 

conduct of the audit, it was necessary to define change in 

an audit context. By referring to the literature and 

suiting with experts, the following list of possible 

changes in an auditor's conduct of an engagement was 

determined: 

con-
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1. Change in the firm's personnel assigned to the 

audit engagement; 

2. Deallocation of the budgeted time among the audit 

tasks; 

3. Expansion of the total time budget on the 

engagement; 

4. Employment of experts for consultation on the 

engagement; 

5. Qualification of the audit opinion; 

Withdrawal from the audit engagement. 

Questionnaire 

To test the hypothesis, a questionnaire was created 

which contained all nine Audit Risk Factors, each at four 

levels of risk, and each of the six possible changes. The 

questionnaire is reproduced as Appendix C. In addition to 

the questions, the respondents were given a case synopsis 

detailing the following items: 

Purpose of the audit engagement 

Prior audit experience 

The audit team 

The client 

Client's accounting practices 

Client's internal control. 

Preceding the case context and the questions, the 

questionnaire explained the focus and objective of the 
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research and described the six possible changes that could 

be made in the conduct of the hypothetical audit engage-

ment. The respondents were instructed to consider each 

Audit Risk Factor independently and to indicate the like-

lihood of making each particular change at each level of 

risk. The available response options were as follows. 

0 = No, I would definitely NOT make this change. 

1 = I would probably HOT make this change. 

2 - I am neutral as to whether a change should 

be made. 

3 = 1 would probably make this change. 

4 = Kes, I would definitely make this change. 

The questionnaire was sent to the 105 practitioners 

who comprised the second half of the population list 

obtained during Phase I of the research. Each member of 

the population was sent a cover letter, the questionnaire, 

and a stamped, addressed envelope to use in returning the 

questionnaire. After four weeks 39 responses had been 

received. A second request was sent to all nonrespondents. 

This mailing included a new cover letter, the questionnaire 

and a stamped, addressed envelope. The second request 

yielded 20 responses. Thus, the total response rate in 

Phase II was in excess of 56 per cent. Of the 59 re-

sponses, seven could not be used. One of these seven 

respondents disagreed with the approach taken to the 
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research, and the other six completed the questionnaires 

incorrectly. Therefore, the usable response rate was 49.5 

per cent. 

Data Analysis 

The hypothesis for Phase II of this research was that 

in the context of an oil and gas audit as risk increases an 

auditor will change the conduct of the audit. To test this 

hypothesis two approaches were used: (1) an individual 

risk/ change approach and (2) a summary approach. 

Individual Risk/Change Approach— an* 0f the variety 

of ways of looking at the Phase II questionnaire results 

was to view the response for each change type of each Audit 

Risk Factor separately to determine if as the risk in-

creased the likelihood of making that specific change in-

creased. Because of the nature of the data resulting from 

the questionnaire responses and because of a hesitancy to 

make certain assumptions about the normalcy of the popu-

lation, it was decided that a nonparametric test would be 

most appropriate. The purpose of the selected test was to 

aid in drawing an inference as to whether the likelihood of 

change responses yielded differences which were outside the 

range of what could occur by chance. 

The appropriate test for this type of data is the 

Friedman test which tests the general null hypothesis that 
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"k" samples have been drawn from the same population. 

Stated another way, the null hypothesis can be considered a 

test of whether responses are dependent on conditions. In 

this specific context, the Friedman test analyzed whether 

likelihood of change responses were dependent on risk con-

ditions. 

To perform a Friedman test, the data are set in a two-

way table with "N" rows and «k« columns. The rows repre-

sent the score of each response under the "k» conditions. 

The questionnaire responses were arranged as follows. 

Columns = Levels of Risk 
I II III IV 

Rows = Responses 1 
given for each 2 
change type of 3 
each Audit Risk 
Factor 52* 

The entries in each row are ranked 1 to 4 on the basis of 

size. Then the entries in each column are summed (Rj). 

The Friedman test determines whether the rank totals (Rj) 

differ significantly by computing the value of a statistic 

denoted as Xr2. 

Xr2 = 12 k 

Nk (k+1) 
J ~~ ' 

^ (Rj)2 - 3N (k+1) 

where N = number of rows 

k = number of columns 

Rj = sum of ranks in the jth column 
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> directs one to sum the squares of 
the sums of ranks over all K 

J = 1 conditions' 

If the general null hypothesis were true (that all the 

samples came from the same population) then the distri-

bution of ranks in eaoh column would be a matter of chance. 

If, however, the general null hypothesis were false, then 

the rank totals would vary from one column to another indi-

cating that the likelihood of change responses were indeed 

dependent on the conditions (levels of risk).2 

The Friedman test's general hypothesis may be restated 

in terms of this application as 

H0: As a factor's risk increases, the likelihood of 

making a change does not increase. Risk has no 

effect on the conduct of the audit. 

and the alternative hypothesis: 

Hi: As a factor's risk increases, the likelihood of 

making a change increases. Risk has an effect on 

the conduct of the audit. 

Since there were nine Audit Risk Factors and six change 

types for each factor, the hypothesis was tested a total of 

51 times. Because the first level of risk was considered 

the base case in the questionnaire, the participants were 

<1 

Sidney Siegel, Nonparametrio Statistics For Thf> 
T|h|vio£iliSciences, (McGraw-Hill Book CompanyTlfeirTork , 

2Ibid., p. 166. 
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not asked to supply responses. Rather, the response »0« was 

filled in across the level I risk for a U change types of 

each Audit Risk Factor. i„ t h I s test the O's were given, 

they could have been treated as constants. This would have 

resulted in the loss of a degree of freedom. Although this 

»lght reduce the power of the methodology with an impact on 

the individual values, there should be no significant effect 

on the overall results. 

The results of the Friedman Test indicated which of the 

risk increases elicited a significantly different likelihood 

of specific changes. While this satisfactorily tested the 

hypothesis, further analysis was performed to determine at 

which risk level progressions there were significant differ-

ences in the likelihood of making a change. As an example, 

for Audit Risk Factor 1, change Type A, the Friedman Test 

addressed the likelihood of making a change over the total 

group of four risk levels. The next analysis performed, the 

Sign Test, tested for significance as the risk level pro-

gressed from level I to II, from II to III, and from III to 

IV. In the sign test, "the signs of the differences between 

the paired observations are analyzed. If the two variables 

share a common distribution, the number of positive and nega-

tive differences should be roughly the same."3 T h e n u l l 

Hsdlai Hull and Norman H. Nie iinHata -j n 

gfrr-BonkdrreS — F a o U U i e s for ReleasiTT-ffrBta?^'' 
Hill Book Company, New York, 19ffT), p. 22?. * 
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hypothesis for the Sign Test is that 

p (XA > X B) = P (XA < X B) = £ 

where X A is the judgment or score under one of 

the conditions and 

Xg is the judgment or score under the other 

condition 

Under the null hypothesis, it is expected that half the sign 

differences would be negative and half would be positive. 

Ho is rejected if too few differences of one sign occur.^ 

In the terms of this application, the null hypothesis 

for the Sign Test is the same as for the Friedman Test, but 

it is applied at each risk level progression. Since there 

are three risk level progressions for each of six change 

types for nine Audit Risk Factors, the Sign Test would be 

performed a total of 162 times. 

Summary Approach.—While the analysis previously de-

scribed examined each change type of each Audit Risk Factor 

separately, the purpose of this portion of the analysis was 

to consider the research question in terms of groups of Aud-

it Risk Factors, risk levels and change types. These group-

ings and the further analysis were not done for purposes of 

prediction, but rather to attemmpt to explain how well the 

variables of risk level, change type and Audit Risk Factor 

^Siegel, p. 68. 



65 

together explained the decision to make a change in the 

conduct of the audit. 

Because of the type of data accumulated in the ques-

tionnaire it was determined that the best analysis would be 

a Grizzle-Starmer-Koch (GSK) linear-models approach to the 

analysis of categorical data. The use of this analytical ap-

proach allowed investigation of the relationship between the 

decision to change the conduct of the audit and the varia-

bles of Audit Risk Factor, risk level, and change type. By 

using the GSK approach " . . . questions regarding variable 

selection, model appropriateness, and interaction can be pur-

sued in the same spirit as that used in analysis of variance 

and stepwise-regression procedures for quantitative data."5 

The GSK linear-models approach is based on the appli-

cation of general weighted-least-squares regression tech-

niques to estimates of appropriate functions of the cell 

proportions in complex categorical data layouts. The FUNCAT 

procedure of the Statistical Analysis System (SAS) which 

uses weighted least squares to produce minimum chi-square 

estimates according to the GSK method was utilized.6 To use 

the FUNCAT procedure, the responses were reorganized to 

accumulate frequency counts for each change type at each 

^David G. Kleinbaum and Lawrence L. Kupper, Applied 
Regression Analysis and Other Multivariable Methods, 
(Duxbury Press, North Scituate, Mass ., 1 978)~ p~! ^58. 

^SAS User's Guide: Statistics, 1982 Edition (SAS 
Institute Inc., Cary, North Carolina, 1982), p. 257. 
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risk level for each Audit Risk Factor. A response of 0, 1, 

or 2 was considered to be equivalent to a neutral or "no 

change" preference and a response of 3 or 4 was considered 

to be a "change" preference. To recap the response options 

0 = No, I would definitely NOT make ^ 

this change. 

1 = I would probably NOT make this J-"no change" 

change. 

2 = I am neutral as to whether a 

change should be made. J 

\ I would probably make this change. 

"change" 4 = Yes, I would definitely make this 

change. J 

In this way, the possible responses were dichotomized. The 

primary purpose of establishing this dichotomy was related 

to the statistical test being performed. In the FUNCAT pro-

cedure there are cells in which the frequency of response 

counts are accumulated. For the procedure to work properly, 

there should be as few cells with zero counts as possible. 

By reducing the number of cells from five to two through the 

dichotomizing procedure described above, the proportion of 

zero count cells was greatly reduced. Further the procedure 

is designed for dichotomous dependent variables. The nega-

tive aspect of this dichotomization is very minor because in 

this phase the research question is as well addressed with 
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a Yes or No response as it is with a graduated yes to no 

response. 

The approach taken to apply the FUNCAT program to this 

research was to begin with a fully saturated model. This 

is a model which includes as independent (explanatory) vari-

ables all main effect variables (Audit Risk Factor, risk 

level, change type) and all intraction variables (factor/ 

level, factor/change type, level/change type, factor/level/ 

change type). Each explanatory variable was then examined 

for significance (a P value greater than 0.05 indicates 

nonsignificant effects), and the insignificant variables 

were dropped. 

Other models were run in an attempt to determine the 

one which could be considered as a "best fit." The mea-

sures used in the evaluation of the models were the P val-

ues of the variables, the P value of the residual and the 

overall compatibility with the premise of the research.? 

Summary 

In this chapter the two phases of the research were 

described. The method of data collection, the data analy-

sis and the results of Phase I were all presented since the 

Phase I results served as input into the remainder of the 

research. The Phase II purpose and methodology were ex-

plained including presentation of the research hypothesis 

^Kleinbaum and Kupper, pp. 475-478. 
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and description of statistical techniques which were used. 

The Phase II results are presented in Chapter IV. 



CHAPTER IV 

RESULTS OF THE STUDY 

This chapter presents the results of the statistical 

tests used to evaluate the research hypothesis stated in 

the preceding chapter. The first section contains the 

results of the Phase II approach which focused on each 

individual risk level and change type while the second 

section details the findings of the Phase II summary 

approach. 

Results of Individual Risk/Change Approach 

As explained in Chapter III, the Friedman Test was 

used to test the hypothesis 

Ho: As a factor's risk increases, the likelihood of 

making a change does not increase. Risk has no 

effect on the conduct of the audit. 

Each of the six change types was tested for each of nine 

Audit Risk Factors. Therefore, the hypothesis was tested 

54 times. The results of these tests are presented in 

Table III. 

The scores presented in Table III are the Chi-Square 

and the level of significance. As explained in Chapter III 

in the Friedman Test, a statistic Xr^ is computed which 

69 



70 

approximates a chi-square. This statistic is reported in 

the column labeled Chi-Square. If the value of the calcu-

lated X r
2 is equal to or larger than values given in a 

table of critical values of Chi-Square, then the implica-

tion is that at least one of the sums of ranks for various 

columns is significantly different (i.e., the size of the 

scores were dependent on the conditions), and the null 

hypothesis can be rejected at the level of significance 

indicated in the table. That level of significance is the 

second value shown in Table III. 

As can be seen by the values in Table III, the null 

hypothesis was rejected at a level of significance of .009 

or better for each change type of each factor except 

Factor One Change A 

Factor Two Changes A and F 

Factor Three Change A 

Factor Four Change A 

Factor Five Change F 

Factor Six Changes A and F 

Factor Eight Changes A and F 

Factor Nine Changes A and F 

This means that for every change type of every Audit Risk 

Factor, except those noted above, the null hypothesis was 

rejected. The Friedman Test does not test for the direc-

tion of change, therefore, the results of the technique 
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only address differences, which are not necessarily in-

creases. However, the results of the Friedman Test along 

with a visual examination of the data indicated that all 

the significant differences were indeed increases. Thus 

there can be acceptance (except as noted above) of the 

alternative hypothesis "as a factor's risk increases, the 

likelihood of making a change increases. Risk has an 

effect on the conduct of the audit." These results are 

also presented in Appendix D along with other information 

superimposed over the Phase II questionnaire to allow the 

results to be viewed in the context of the questionnaire. 

TABLE III 

FRIEDMAN TEST RESULTS 

Level of 
Factor Change Type Chi-Square Significance 

One A 7.783 .051 * 
B 58.921 .000 
C 110.983 .000 
D 99.288 .000 
E 54.906 .000 
F 13.448 .004 

Two A 9.796 .020 * 
B 37.442 .000 
C 69.115 .000 
D 67.310 .000 
E 24.565 .000 
F .917 .821 * 
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Level of 
Factor Change Type Chi-Square Significance 

Three A 8.510 .037 * 
B 37.194 .000 
C 72.744 .000 
D 117.663 .000 
E 58.396 .000 
F 17.608 .001 

Four A 5.602 .133 * 
B 36.779 .000 
C 65.377 .000 
D 111 .790 .000 
E 56.244 .000 
F 15.098 .002 

Five A 12.963 .005 
B 45.658 .000 
C 103.529 .000 
D 74.186 .000 
E 38.671 .000 
F 8.740 .033 * 

Six A 10.113 .018 * 
B 41 .833 .000 
C 105.352 .000 
D 78.185 .000 
E 44.948 .000 
F 10.044 .018 * 

Seven A 11.994 .007 
B 39.710 .000 
C 102.000 .000 
D 103.731 .000 
E 77.821 .000 
F 24.110 .000 
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Level of 
Factor Change Type Chi-Square Significance 

Eight A 4.811 .186 * Eight 
B 23.856 .000 
C 74.613 .000 
D 67.506 .000 
E 15.006 .002 
F 4.725 .193 * 

Nine A 8.619 .035 * 
B 34.183 .000 
C 71.960 .000 
D 38.775 .000 
E 40.488 .000 
F 1.575 .665 * 

•Cannot reject the nul] . hypothesis. 

As can be noted by reviewing Table III, there were 

only two change types for which the null hypothesis was not 

rejected. They were change types A (for which the null 

hypothesis was rejected only once, in Audit Risk Factor 

Seven) and F (for which the null hypothesis was rejected 

only four times, in Audit Risk Factors one, three, four and 

seven). Change type A was described to participants as 

"change in your firm's personnel assigned to the audit 

engagement." Change F was described to the participants as 

"withdrawal from the audit engagement." 

The other test performed in this approach to the Phase 

II analysis was the Sign Test. This technique was used to 

determine at which risk level progressions (i.e., from I to 
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II, II to III, and/or III to IV) there were significant 

differences in the likelihood of making each specific 

change. This test was performed only on those change types 

which, according to the Friedman Test, had a .009 or better 

level of significance since if there were no overall in-

creased likelihood of making a change as risk increased 

(from level I to IV), there would be none for individual 

risk level progressions (from I to II, II to III, III to 

IV). 

TABLE IV 

SIGN TEST RESULTS 

Risk Level 

Factor Change Type I to II II to III III to IV 

One** B .000 1.000 * .000 
C .000 .078 * .000 
D .000 .700 * .000 
E .000 .109 * .000 
F .031 .125 * .000 

Two** B .000 .727 * .118 * 
C .000 .006 .000 
D .000 .002 .000 
E .000 .375 * .000 

Three** B .000 .039 .022 
C .000 .000 .000 
D .000 .000 .000 
E .000 .000 .000 
F .002 .063 * .000 
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Risk Level 

Factor Change Type I to II II to III III to IV 

Four** B .000 .000 .057 * 
C .000 .000 .001 
D .000 .000 .000 
E .000 .000 .000 
F .004 .001 .039 

Five** A .000 1.000 * .006 
B .000 1.226 * .031 
C .000 .065 * .000 
D .000 .607 * .000 
E .000 .344 * .000 

Six** B .000 .267 * .012 
C .000 .000 .000 
D .000 .000 .000 
E .000 .000 .000 

Seven A .002 .021 .012 
B .000 .011 .003 
C .000 .000 .002 
D .000 .000 .000 
E .000 .000 .000 
F .000 .002 .000 

Eight** B .000 .227 * .000 
C .000 .004 .000 
D .000 .039 .000 
E .004 .625 * .000 
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Factor Change Type 

Risk Level 

Factor Change Type I to II II to III III to IV 

Nine** B .000 .002 .180 * 
C .000 .000 .008 
D .000 .000 .002 
E .000 .004 .000 

**The following Factor/Change types were omitted from 
this analysis as their Friedman Test level of significance 
exceeded .009. 

Factor One-Change A 
Factor Two-Changes A and F 
Factor Three-Change A 
Factor Four-Change A 

Factor Five-Change F 
Factor Six-Changes A and F 
Factor Eight-Changes A and F 
Factor Nine-Changes A and F 

The results of the 126 tests (presented in Table IV) 

show that failure to reject the Sign Test's null hypothesis 

(that the samples came from the same population) occurred 

only nineteen times (using the .05 significance level as 

the cut off point). The 107 rejections of the null hypoth-

esis can be considered to indicate that the level to level 

risk progressions were individually significant; that is, 

the respondents perceived as different the two levels of 

risk tested. 

Ten of the nineteen failures to reject the null hypoth-

esis were accounted for in two Audit Risk Factors: One 

(the level II to III progression) and Five (the level II to 
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III progression). These two Audit Risk Factors and the 

risk level progression are presented in Table V. Of the 

other nine, three were in Audit Risk Factor Two, one in 

Three, one in Four, one in Six, two in Eight and one in 

Nine. The results of the Sign Test are also presented in 

Appendix D with the Friedman Test results. 

TABLE V 

AUDIT RISK FACTORS ONE AND FIVE 
RISK LEVEL PROGRESSION II TO III 

Factor One: Estimator's record of accuracy. 

II. The revisions appear to be the result of 
estimators being overly optimistic in the 
selection of assumptions. 

III. The estimator's assumptions are 
reasonable, but the production 
information was not used effectively. 

Factor Five: Quality of client's established review 
procedures for reserve estimation. 

II. The review procedures have been 
established, but are not followed. 

III. There are no established procedures, but 
several engineers are involved in making 
and compiling estimates. 

Results of Summary Approach 

The purpose of this approach to the research was to 

achieve an overview which would essentially answer the ques-

tion: was the change/no change decision a function of the 
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variables Audit Risk Factor, risk level and change type? 

The procedure utilized was the G-S-K program, and the 

starting point was the fully saturated model in which all 

main effect variables and all interaction variables were in-

cluded. As with all models subsequently run, the P value 

was considered the measure of significance of the variable. 

Any variable with a P value greater than 0.05 was consid-

ered nonsignificant in its contribution toward explaining 

the dependent variable. Such nonsignificance indicated the 

variable should be removed from the model. The results of 

the fully saturated model are presented in Table VI. 

TABLE VI 

FULLY SATURATED G-S-K Model 

Source DF Chi-Square P Value 

Intercept 1 1031.42 0.0001 
Audit Risk Factor 8 69.20 0.0001 
Risk Level 2 171.87 0.0001 
Change Type 5 825.69 0.0001 
Factor * Level 16 31.25 0.0125 
Factor * Change Type 40 208.81 0.0001 
Level * Change Type 10 37.46 0.0001 
Factor * Level * Change Type 80 58.18 0.9684 

Residual 0 0.00 1.0000 

*Includes all main effects and a] .1 interaction 
effects. 

There was one variable in this model with a nonsignificant 

P value. This was the three way interaction term, 
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factor * level * change type. Five of the variables were 

highly significant (P values less than .001), and the 

remaining variable, factor * level, was neither nonsigni-

ficant nor highly significant. 

Manipulation of the model beyond the fully saturated 

Model 1 was two-fold. One technique of seeking the best 

specified model was to drop the insignificant variables 

from the fully saturated model. The resultant model is 

Model 2, a summary of which is presented in Table VII along 

with the results of other models. 

The second tact in an attempt to obtain the model with 

the best fit was to begin with a model which contained only 

the three main effects. This was Model 3. While each of 

the three variables had a highly significant P value, the 

residual P-value of .0001 meant this model was not well 

specified. However, since the three main effects were each 

highly significant individually, they were used as a base 

in an attempt to construct the best fitting model. The 

next models, Model 4, Model 5, and Model 6, each added one 

interaction term to the three main effects with the same 

results: each variable was individually significant, but 

the overall model was not. Models 7, 8 and 9 included the 

main effects and two interaction terms. Again, all vari-

ables were individually significant, but the P value of the 

residual was still not sufficiently significant. 
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The next logical step in this building procedure was a 

model which included all three main effects and all three 

of the two way interaction terms. This was the same model 

that resulted when the fully saturated model dropped the 

non-significant variable, Model 2. On this model all the 

variables were highly significant, and the residual (good-

ness of fit) P value was very close to 1.0. Model 2 is 

more fully detailed in Table VIII. 

TABLE VIII 

G-S-K MODEL 2 

Source DF Chi-Square P Value 

Intercept 1 1132.08 0.0001 
Audit Risk Factor 8 88.58 0.0001 
Risk Level 2 193.91 0.0001 
Change Type 5 904.63 0.0001 
Factor * Level 16 68.46 0.0001 
Factor * Change Type 40 241.23 0.0001 
Level * Change Type 10 44.70 0.0001 

Residual 80 58.18 .9684 

The final point of evaluation of the model was in 

terms of its interpretability and relevance—was the resul-

tant model consistent with the hypothesis of the research? 

Since the model of best fit included all of the main 

effects and each of the two way interactions, it is highly 

compatible with the underlying theory. 
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Summary 

This chapter has presented and evaluated the results 

of the non-parametric tests utilized in the individual 

risk/change approach to the research and the results of the 

summary approach. The conclusions from the research are 

presented in Chapter V. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

This chapter includes a summary of the study followed 

by a presentation of the conclusions. Recommendations for 

future research are also included. 

Overview of the Study 

The Problem 

Oil and gas reserve estimates are part of the fi-

nancial statements of companies with oil and gas holdings. 

These estimates are used in the calculation of the depre-

ciation, depletion and amortization (DD&A)—a material item 

of expense, the full-cost ceiling test (for companies which 

account for their holdings using the full-cost method) and 

in required supplementary disclosures (for companies sub-

ject to SEC requirements). Of these three uses of reserve 

information, the first two—the DD&A calculation and the 

ceiling test for full-cost companies—are used in the deter-

mination of actual financial statement numbers for which 

the independent auditor must obtain sufficient, competent 

evidential matter to afford a reasonable basis for an 

opinion on their fairness. The third use of reserve data 

as supplemental information ostensibly imposes a lighter 
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burden on the auditor as it entails applying only limited 

procedures, yet the true limits of the auditor's responsi-

bility in this area may not be known until litigation 

serves to establish parameters in this heretofore uncertain 

area. 

The difficulty with the auditor's association with 

reserve information (at any level of responsibility) is 

that the reserve numbers are estimates which are consider-

ably affected by several factors. Because of this esti-

mation process and because of the various uses of the 

reserve estimates, there is a chance that a material error 

could be incorporated into the financial statement repre-

sentations with which the auditor is associated. This is a 

form of audit risk; one over which the auditor has no 

direct control. 

While the authoritative literature sets out certain 

guidelines and procedures for auditors to follow in the 

conduct of the audit of an oil and gas entity (both in 

general and in specific), these do not remove the risk. 

Therefore, the auditor is faced with a dilemma. 

Objective of the Study 

While it is generally accepted that there is a 

relationship between audit risk and the intensity of the 

audit effort, there has been little empirical research in 

the area. In the context of an oil and gas audit, it can 
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be hypothesized that there is a relationship between the 

risk in associating with reserve estimates and the conduct 

of the audit engagement. The objective of this research 

was to 

(1) identify conditions which were important in an 

assessment of audit risk in associating with 

reserve estimates and 

(2) determine the impact of some of these conditions 

on the conduct of the audit. 

Research Methodology 

A two phase approach to the research was used. In 

Phase I a questionnaire was developed using Audit Risk 

Indicators (ARIs) specific to an oil and gas engagement. 

These ARIs were accumulated by research through the 

literature and consulting with auditors experienced in oil 

and gas audits. Participants were asked to indicate the 

relative importance of the 37 ARIs. An analysis of the 

ressponses provided confirmation of the ARIs and reduction 

of the 37 into a smaller number for use in Phase II. 

In Phase II, the research hypothesis was tested. The 

hypothesis was that "in the context of an oil and gas 

audit, as risk increases an auditor will change the conduct 

of the audit." For some of the ARIs confirmed in Phase I 

(referred to as Audit Risk Factors in Phase II) several 

levels of risk were described. These Audit Risk Factors, 
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and risk levels were combined with several specific types 

of audit changes and developed into a questionnaire. The 

participants were asked to indicate the likelihood of 

making the specific changes at each risk level for each 

Audit Risk Factor. 

The Phase II responses were analyzed in two ways. 

Using non-parametric statistics, each change type of each 

Audit Risk Factor was evaluated to determine if as the 

audit risk increased, the likelihood of making that speci-

fic change increased. Still using non-parametric statis-

tics, risk level progressions of each Audit Risk Factor 

were tested for significance. The second form of analysis 

took a summary approach by evaluating how well the vari-

ables Audit Risk Factor, risk level and change type ex-

plained the respondents' decisions to change the conduct of 

the audit. 

Results 

The results of the individual risk/change approach 

were as follows. 

(1) As the risk increased in each Audit Risk Factor, 

the likelihood of respondents making a change in 

the audit did increase for four of the six types 

of change. 
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(2) The two change types for which there were not 

increased likelihoods as risk increased were the 

first and the last of the change types. 

(3) A large portion of the risk level progressions 

were significant. 

(4) Of those risk level progressions which were not 

significant, more than half were related to two 

specific risk level progressions. 

The result of the summary approach to the Phase II 

analysis was a model which was both well specified (in 

terms of goodness of fit) and satisfactory in terms of 

relevance to the research. 

Conclusions 

Any conclusions about this research must be made with-

in the context of the limitations set forth in Chapter I. 

However, in consideration of the results of the research, 

it is appropriate to conclude that as audit risk increases 

an auditor changes the conduct of the audit. This state-

ment has many implications to the auditing profession. 

These implications can be presented in three groups: 

planning audit programs; training personnel; and formu-

lating firm policy. 

Based on the research conclusion that "as audit risk 

increases, an auditor changes the conduct of the audit," 

there should be a phase in planning an audit engagement in 
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which there is a formal risk analysis. Items recognized as 

audit risk indicators should be considered for any changes 

since the previous audit. The changes should be evaluated 

and the programs should be altered as required. 

The professional training of auditors should recognize 

the impact of risk on the conduct of the audit. Auditors 

should be made aware of risk indicators and instructed on 

the firms' policies in dealing with changing risk. 

Finally, with regard to firm policy, the responses to 

this questionnaire can be evaluated in terms of the reac-

tions to risk level increases. A firm could evaluate the 

respondent's choices in the context of their firm's philo-

sophy and develop some guidelines for their firm's person-

nel . 

While this research dealt with the specific context of 

an oil and gas audit, other aspects of the audit could be 

studied and analyzed in a similar risk-reaction format for 

input into more general audit program risk analysis, person-

nel training and policy formulation. 

Recommendations for Future Research 

The recommendations for future research are organized 

into three categories: considerations in refining this 

survey instrument, suggestions of other research formats; 

and thoughts on broader applications. 
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Survey Instrument 

While this research focused on a question of interest 

to auditors of oil and gas entities, the topic had not been 

empirically analyzed. Therefore, this work was not of a re-

fining nor confirming nature, but rather was an initial ef-

fort in a complex area. As such, much of its contribution 

is that it highlights some problem areas which should be 

considered if future research in the area is pursued. 

The questionnaire responses which were inconsistent 

with the overall research findings offer insights into ways 

in which the survey instrument might be refined. That the 

response for two of the change types did not indicate an 

increased likelihood of change as the risk level increased 

can be explained, to a great extent, by examining the speci-

fic changes. The first change allowed for a change in the 

firm's personnel assigned to the engagement which, given 

the highly specific nature of the risky situations, proba-

bly seemed too weak a change to be effective. The other 

change dealt with withdrawal from the audit engagement. 

While the first change was too weak to be effective, this 

change was probably too extreme a choice given the limited 

information of the case context. Rather than being consid-

ered as disconfirming of the research hypothesis, the test 

results of these two change types speak more to the instru-

ment design. 
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Possible conclusions about the results of the risk 

level progressions tests also relate more to instrument 

design than the research question. Since these tests were 

performed only on the situations already deemed significant 

by the previous test, the results should not be interpreted 

negatively. If the individual audit risk progressions with-

in a significant change type and Audit Risk Factor were in-

significant, the logical conclusion is that the risk level 

progressions were poorly delineated. 

Improvements in these two specific areas would enhance 

this survey instrument. Also, further use of the question-

naire would possibly reveal other weaknesses which could be 

corrected. 

Other Formats 

The static format of a questionnaire cannot hope to 

cover all of the interrelationships and contingencies an 

auditor actually faces. Future research might result in 

more detailed and accurate information if an interview tech-

nique is used. Time constraints would force a smaller abso-

lute number of participants, and data analysis might be 

more difficult; but the trade-off would be for a higher 

quality of information. 

A more nearly complete picture of the impact of risk 

increases on the conduct of the audit of an oil and gas 

entity might be obtained by development of an interactive 
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instrument. A computer simulation programmed with if-then 

contingencies would be more consistent with the dynamic 

nature of this type of change decision. It would be dif-

ficult to create such a simulation model, but the useful-

ness to both research and training might warrant the 

expenditure of time and expense. 

A totally different approach to this research question 

is the case study approach. A public accounting firm's 

records and working papers could be analyzed for cases in 

which some of the audit risk indicators are present. By 

tracking the client over a period of years, the auditors' 

reaction to changes in the audit risk indicators could be 

noted and analyzed. Since there is great concern for 

client confidentiality, access to this type of data would 

probably be limited to personnel of the firm. Even though 

the accumulation of the data might be limited, the results 

could be generalized and shared with other firms through 

publication in professional journals. 

Broader Applications 

The other recommendations have dealt with future re-

search in the oil and gas audit context. This research has 

implications outside of an oil and gas context. 

Risk is present in all audit engagements. The conduct 

and result of this research and that performed by Carl 

Brewer indicate that research which attempts to identify 
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risk and gauge the reactions of auditors to these risks can 

be successfully conducted. Future research should be pur-

sued which will build on these efforts in order to learn 

more about auditors and risk. 



APPENDIX A 

FORMAT FOR PRESENTATION OF SUPPLEMENTARY 
RESERVE INFORMATION 

Source: FASB, "Disclosures About Oil and Gas Producing 
Activities," Statement of Financial Accounting 
Standards No. 69 (Stamford, Conn., FkSBl 
November, 1982T" 
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STANDARDIZED MEASURE OF DISCOUNTED FUTURE NET CASH FLOWS AND 
CHANGES THEREIN RELATING TO PROVED OIL AND GAS RESERVES 

AT DECEMBER 31, 19XX 

Future cash inflows* 
Future production and 

development costs* 
Future income tax 

expenses* 
Future net cash flows 

KWo annual discount for 
estimated timing of 
cash flows 

Standardized measure of 
discounted future 
net cash flows 

Enterprise's share of equity 
method investees' 
standardized 
measure of discounted 
future net cash flows 

Total 
United 
States 

Foreign 
Geographic 

Area A 

Foreign 
Geographic 

Area B 

Other 
Foreign 

Geographic 
Areas 

S X $ X $ X $ X $ X 

(X) (X) (X) (X) (X) 

(X) (X) (X) (X) (X) 
X X X X X 

J X ) J X ) JX) J X ) JX) 

$ xt $x $ X $ X $_x 

$ X $ x $ X $ X _$x 

The following are the principal sources of change in the standardized measure of discounted future net cash 
flows during 19XX: 

Sales and transfers of oil 
and gas produced, net 
of production costs $(X) 

Net changes in prices 
and production costs X 

Extensions, discoveries, 
and improved recovery, 
less related costs X 

Development costs 
incurred during 
the period (X) 

Revisions of previous 
quantity estimates X 

Accretion of discount X 
Net change in income 

taxes x 
Other x 

•Future net cash f l o w s were c o m p u t e d using year-end prices and costs , and year-end statutory tax rates (adjusted for permanent 

d i f ferences) that relate to exist ing proved oil and gas reserves in which the enterprise has mineral interests, including those mineral 

interests related to long-term supply agreements with governments for which the enterprise serves as the producer o f the reserves, 

f l n c l u d e s $X attributable to a conso l idated subsidiary in whu h (here is an X-percent minority interest. 



RESERVE QUANTITY INFORMATION* 
FOR THE YEAR ENDED DECEMBER 31,19XX 
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Tola! 

Proved developed and 
undeveloped reserves: 
Beginning of year 

Revisions of previous 
estimates 

Improved recovery 

Purchases of minerals 
in place 

Extensions and discoveries X 

Production 

United 
Sutei 

Foreign 
Geographic 

Area A 
Ojj C M Oil C M Oil r..« 

Foreign 
Geographic 

Area B 
Oil 

Other 
Foreign 

Geographic 
Areas 

— Q** OU Gas 

X X X X X X X X X X 

X X X X X X X X X X 

X X X X X X X X X X 

X X X X X X X X X X 

X X X X X X X X X X 

( X ) ( X ) ( X ) ( X ) ( X ) ( X ) ( X ) ( X ) ( X ) ( X ) 

i of minerals in place 

End of year 

Proved developed reserves: 
Beginning of year 
End of year 

Oil and gas applicable to 
long-term supply 
agreements with 
governments or authorities 
in which the enterprise 
acts as producer: 

Proved reserves-
end of year 

Received during the year 

Enterprise's proportional 
interest in reserves of 
investees accounted for 
by the equity m e t h o d -
end of year 

(X) 

xt 

X 

X 

<x> 

X 

X 

X 

X 

X 

( X ) 

X 

X 

X 

( X ) 

X 

X 

X 

( X ) 

X 

X 

X 

X 

X 

<x> 

X 

X 

X 

X 

X 

( X ) 

X 

X 

X 

( X ) 

X 

X 

X 

( X ) 

X 

X 

X 

( X ) 

X 

X 

X 

•Oil reserves slated in barrels; gas reserves stated in cubic feet 

tincludes reserves of X barrels attributable to a consolidated subsidiary in w h i c h there is an X-percent minority interest. 
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Part 1 : Evaluation of Factors That May Affect Risk 

to develop the f i n a n c L r r e J o r t s 1 1 ° C C U r " ^ a c c o u n t i n 9 P r o c e s s used 

~~ the I l d i t 5 1 a t 3 n y m a t e r 1 a 1 e r r o r s t h a t o c c u r " i l l not be detected by 

s m s ; 2 j . U d , : . r • " t o o n " n , ) 9 > s r e s e ™ e - « - « » • 

the risk that material errors wi l l occur in financial reports as a 
result ° f the fact that o i l and gas reserve quantities cannot be 

v u . m e ? s u r e d E r e c t l y but must be estimated. 
You should include in your consideration a l l uses of reserve estimates c„rh ac 

™ ° r t , 2 a t , ° " " ' " ' " I o n s ; fu l l -cost c e l l ^ j tes t ; ,„d 

L i s t s ? . • * * — « „ ? ? , . . i . - . s . r s s ' . M S ' s ra:, 

Your response options are on a scale as follows: 
very l i t t l e or no importance in the assessment or r isk 
of l i t t l e importance in the assessment of risk 
of moderate importance in the assessment of r isk 

— of great importance in the assessment of risk 
of maximum importance in the assessment of risk 

I fU thP%nli°«Sd S e p a r a t e ^Ponses for public and private ownership of the c l ient comoanv 
I f the form of ownership makes no difference to your response check here anH 
place answers in the public column only. r^ponse, cnecK nere and 

for8thenyear:endYedU l S / S u s a * 1 s t h 8 a n n u a 1 a u d 1 t o f a corporation rur me year ended 1^/31/83. The company's oi l and gas interests are a l l domestic. 

PUBLIC PRIVATE 

1. makeup of ownership of stock in the c l ient company 
( i . e . , many small investors/few larqe investors) 

2. age of c l ient company. 

3. length of time c l ient company has owned oi l and 
gas interests. 

4. size of c l ient company. 

5. method of accounting used by c l ient company 
( i . e . , fu l l cost/successful e f for ts / tax basis). 



98 

•V-? / # 

19. 

20. 

, length of time c l ient comply h a s b e e n r „ r r 1 i e n t 

extent to which the c l i e n t ' s n i l anH « r 
J ~ c l . d e interests in M r , . . - ! . , , . , , r 

» ' c l i e n t ' s « , t , base of 

S l i L ' t i o " " " " ' ' 5 d o c » e « " < ° » •>' reserve 

J ^ m e ^ ^ H , S h s d '»<« P ™ " ™ 

frequency of f i e l d st.urii»c 

frequency of estimate revisions. 

c l i en t ' s own use of reserve estimates ( i e nniv 

9 e n e , " a ' ra°rd • ' 

external estimator's general record of accuracy in 
estimation for this cl ipnt ccuracy in 

!ed tuecs
n?!nnS t^a t 0 r 'S P r o f e s s 1 ° ^ l qual i f icat ions 

nf pf? ? r 3 1 " 1 " 9 ' e x P e r i ence) as per Society 
of Petroleum Engineers' established standards. 

(eduL n ?inn S t t m a - ° r ' S P r o f e s s i o n a l quali f icat ions 
nf Dot ? t ra in ing, experience) as per Society 
of Petroleum Engineers' established standards. 

internal estimator's independence, object iv i ty and 
conf ident ia l i ty as per Society o f P e t r o e m 
Engineers' established s t a n c e 

21. external estimator's independence, object iv i ty and 
conf ident ia l i ty as per Society of Pe t ro led 
Engineers' established standards. 
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PUBLIC PRIVATE 

22. internal estimator's experience in oil and gas 
'TQ'ds in which the client operates. 

23. external estimator's experience in oil and qas 
'Tslds in which the client operates. 

24. external estimators' approach ( i . e . , rely on 
internal estimator's work/do most of the estimate 
work themselves). 

25. external estimator's reputation ( i . e . , l iberal/ 
conservative in estimates). 

26. auditor's experience with the external estimator. 

27. methodology(ies) used to calculate reserve estimates 
U . e . , single method/combination of methods). 

28. client's quantity of revisions as compared to 
production (historically). 

29. client's quantity of revisions as compared to 
reserve quantities. 

30. auditor's use of analytical review as a checkinq 
procedure in estimate revisions. 

31. relative extent of auditor's knowledge of reserve 
estimation process. 

1 L age of oil and gas fields involved. 

33. recovery method(s) being used in the fields. 

34. stage of development of fields ( i . e . , development 
wells drilled/not yet dri l led). 

35. availability of production history. 

—presence of other producing fields in the area. 

37. source of reserve estimation ( i . e . . internal/external 

38. other(s) 
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Part 2: Demographic Questions 

™ L d s * p « e i ; 1 ? g e " s™ ^ a t i t f : v , r S o i t c " s s , f " n « d » * 
with . "• , ^ ]. associated or iden t i f i ed 

st ior 
aggregated. 

with individual questionnaire responses n b 8 a s s o c i a t e d ° r i den t i f i ed 
« < " b. kept s t r i c t , , confidential". Data i ! ! , S ' , " X 

Instruct ions: Please c i r c l e or check the appropriate response. 

1 How many years of audi t ing experience do you have? 

1-5 6-10 11-15 16-20 21-25 26-30 31-35 36+ 

2. Which of the fol lowing best describes your present Dosition? 

' K ' s w - - -.. 

_partner with o i l and gas industry special izat ion 

_partner without o i l and gas industry special izat ion 

_manager with o i l and gas industry specialization 

.manager without oil and gas industry specialization 

other: 

4. 

How many years have you been in the posit ion described in 2 above? 

6-1° 11-15 16-20 21+ 

" / a L ^ s T L ' s S j T " " " ° " t S i d e ° ' P l " " , C was I t in the 

y e s number of years in what capacity 

5. I f you have a non-accounting degree, what was the f i e l d of study? 
geology 

petroleum engineering 

other engineering 

other: 

Please send me a copy of the results of th is research when completed. 

Yes Name & Address ( th is information w i l l not be l inked with your responses. 

No 
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Part I : Evaluation of Relative Riskiness of Factors 

factor d i f f e ren t ' f r om level I ^ v e l s - I I , 111 and IV-^Jescribe condit ions of the 

could be made°inhthe°conduct1of fthisahypothet^cai :haudit rengagement!b lThesenchangesCare: 

a. change In your f i rm 's personnel assigned to the audi t engagement 
b. rea l locat ion of the budgeted time among the audi t tasks 

expansion of the to ta l time budget on the engagement 
employment of experts for consultat ion on the engagement 
qua l i f i ca t i on of the audi t opinion 

f . withdrawal from the audi t engagement 

c 
d. 
e. 

Inst ruct ions 

For each factor consider the four leve ls , remembering that level I is the reference 
level or condit ion of the factor which has held true in the past. For each of levels 

a l d U Decide f f t h T d ? ^ c o n d i t i ° n on your conduct of the 
audi t . Decide i f the d i f f e ren t condit ion of the factor would cause vou to make a rhann* 

° f t t e T t e n f 0 r M c h ( , o s s i b l e V " ? . r » r k tSe
 9 

l i ke l ihood of your making that change. Your response options are: 

0 = No, I would d e f i n i t e l y NOT make th i s change 
1 - I would probably NOT make th i s change 
2 = I am neutral as to whether a change should be made 
3 = I would probably make th is change 
4 = Yes, I would d e f i n i t e l y make th is change 

You should consider each change separately. (That i s , a response of "4" to one chanae 
no Hah?°or H P r e c l u d e responding wi th "4" to another change opt ion.) There are 
no r i gh t or wrong answers; please give the answer most ind ica t ive o f your thouahts bv 
placing a number 0, 1, 2, 3 or 4 in the al located spaces. tnougnts by 
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CASE SYNOPSIS 

General Information 

an?PscLfl?m?iItinnAGn?E?h : f T h e P - T S f ° / t h e a u d i t i s 3 g e n e r a l examination, without 
audi t ing standards ' f™ancial statements in accordance with generally accepted 

vplrR fhpDr l^ntEh I E N C F : - Y T f 1 r m ha? 3 U d i t e d t h e c l i e n t f o r t h e Pa s t t h r e e years. Each 
!5!i, 1 i e n t . ^ a s received an unqualified opinion on i ts financial statements. You 

have worked on the audit for these past three years. 

f?U
0
R AU

C
D*!-TEA":. Personnel on your audit team are experienced at their respective levels 

s®n io rs /Juniors have performed as seniors/juniors before this audit). Al l 
personnel are familiar with the cl ient 's industry. Other personnel in your firm do 
have greater expertise in o i l and gas accounting. 

T5h C l ^ n V u 3 pub11?1y held,domestic o i l and gas producing company. In 
roc 11 i t inn £ i experienced a small but steady internal rate of growth 
producing J r™er t i « °" d n l l l n 9 act iv i t ies without any major acquisitions of 

& ; E ; I :L A ^ C 0 U N T I N G , P R A C T I C E S : The c l i e n t h a s engaged in no unusual or complex transactions 
All accounting practices are prescribed by existing authoritative pronouncements 

CLIENT S INTERNAL CONTROLS: In general, internal control appears to be satisfactory. 

Reserve Estimation Factors 

FACTOR ONE: Estimator's record of accuracy. 

FACTOR TWO: Avai labi l i ty of production history. 

FACTOR THREE: External estimator's professional qualifications (education, traininq, 
experience) as per Society of Petroleum Engineers' established standards. 

FACTOR FOUR: External estimator's independence, objectivity and confidentiality as 
per Society of Petroleum Engineers' established standards. 

FACTOR FIVE: Quality of c l ient 's established review procedures for reserve estimation. 

FACTOR SIX: Quality of c l ient 's documentation of reserve estimation. 

FACTOR SEVEN: Integrity ( re l iab i l i t y ) of c l ient 's data base of reserve information. 

FACTOR EIGHT: Source of reserve information. 

FACTOR NINE: Extent to which proved reserve values exceed book values. 
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