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In 1982, the Financial Accounting Board (FASB) issued 

Statment of Financial Accounting Standards No. 69 (SFAS 

No. 69) which required oil and gas producing companies to 

disclose supplementary information to the basic financial 

statements. These disclosures include, costs incurred, 

capitalized costs, reserve quantities, and a standardized 

measure of discounted cash flows. The FASB considered 

these disclosures to be necessary to compensate for the 

deficiencies in historical cost financial statements. The 

usefulness of the new signals created by SFAS No. 69, 

however, is an empirical question and research regarding 

that objective is lacking. 

The objective of the study is to test the usefulness of 

SFAS No. 69. The research strategy used to achieve that 

objective is to compare the discriminant and predictive 

power of SFAS No. 69 signals or SFAS No. 69 signals combined 

with financial signals to that of financial signals alone. 

The research hypothesized that SFAS No. 69 signals by 

themselves or as supplmentary to financial signals have 

more discriminant and predictive ability for business 



failure in oil and gas industry than do financial signals 

alone. In order to test that hypothesis, the study used the 

multiple discriminant analysis technique (MDA) to develop 

three equations. The first is based on SFAS NO. 69 signals, the 

second on financial statement signals, and the third on 

joint financial and SFAS No. 69 signals. Data were collected 

from the 10-K's arid the annual reports of 28 oil and gas 

companies (14 failed and 14 nonfailed). The analysis was 

repeated for four time bases, one year before failure, two 

years before failure, three years before failure, and the 

average of the three years immediately before failure. 

After assessing the discriminant and predictive ability 

of each equation in the four time bases, a t-test was used 

to determine a significant difference in the discriminant 

and predictive power existed between SFAS No. 69 signals or 

SFAS No. 69 signals combined with financial signals and 

financial signals alone. 

The study concluded that SFAS No. 69 signals by themselves 

or as supplementary to financial statements have more 

discriminant and predictive power for business failure than 

financial signals alone in the analyses of the third year 

before failure and of the average of three years before 

failure. The study, however, found no significant 

difference in the discriminant and predictive ability in the 

analyses of one year and two years before failure. The 

results indicated that SFAS No. 69 signals are useful for 



financial report users in detecting the deterioration 

of the financial position of an oil and gas company 

before failure. 
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CHAPTER I 

INTRODUCTION 

The unique nature of the oil and gas industry creates 

special problems for financial reporting. The 

characteristics of the oil and gas industry that create 

unusual financial reporting problems are as follows: 

1. Lack of a clear direct relationship between the cost 

of exploration for and discovery of oil or gas reserves on 

one hand and the value of discovered reserves, if any, on 

the other hand; 

2. The high degree of uncertainty regarding exploration 

activities; 

3. The time lag between discovery and sale of reserves; 

and 

4. Vulnerability to changing economic and political 

conditions. 

These factors, among others, introduce "noise" in the 

financial reporting communication model and reduce the 

ability of users to predict future cash flows. One partial 

solution to this problem may be to disclose additional 

information, supplementary to the basic historical cost 

financial statements. Nakano (2), for example, suggested 

disclosing additional information to overcome the noise 

resulting from price level change when he stated 



. . . Logically "thee© seem to be two ways to overcome 
the undesirable effect of any semantic noise. One is 
by introducing redundant messages into accounting to 
enhance the probability of correct decoding while no 
effort is made to suppress the noise itself. Multiple 
measurement denotes such an attempt. And another way 
is by trying to provide the interested groups with 
enough additional information about the business firm 
concerned (e.g., physical information and budgetary 
information). 

In the case of the oil and gas industry, the additional 

information might include quantities of oil and gas 

reserves, the present value of estimated future cash flows, 

and/or technical information. In 1977, the Financial 

Accounting Standards Board's Statement of Financial 

Accounting Standards No. 19 (SFAS No. 19) required limited 

additional disclosures? i.e., the quantities of reserves, 

capitalized costs of oil and gas assets, and costs incurred 

in oil and gas activities. The Securities and Exchange 

Commission (SEC) concluded that the disclosures required by 

SFAS No. 19 were inadequate to meet the needs of financial 

statement users; therefore, the SEC issued Accounting Series 

Release No. 253 (ASR No. 253), imposing additional require-

ments for disclosure of the "value" of reserves and a measure 

of performance based on the value of reserves added. This 

value—based disclosure known as reserve recognition 

accounting (RRA), which the SEC proposed to eventually 

replace cost-based methods, met very intense opposition from 

critics who claimed that measurements based on RRA were 

totally unreliable. 



In 1981, the SEC announced its conclusion that RRA was 

impractical and that it had asked the Financial Accounting 

Standards Board (FASB) to develop a new statement regarding 

disclosures for oil and gas-producing companies. The FASB 

responded by issuing Statement of Financial Accounting 

Standard No. 69 (SFAS No. 69), which requires a mixture of 

the disclosures outlined in SFAS No. 19 and ASR No. 253. 

Table I compares the reserve disclosure requirements of SFAS 

No. 19, ASR No. 253, and SFAS No. 69. (Appendix I shows the 

form suggested by SFAS No. 69 for the disclosur of oil and 

gas reserves and other supplementary information.) 

The FASB (1) stated that one of the objectives of 

SFAS No. 69 is 

. . . To develop disclosure requirements that are 
useful and in particular would compensate, in some 
measure, for recognized deficiencies in the 
comparability and predictive value of financial 
statement information of oil and gas enterprises. 

The predictive value of such disclosures, however, is 

an empirical question, and the objective of this research is 

to test the usefulness of the SFAS No. 69 disclosure 

requirements in terms of the discriminant and predictive 

power of such information for business failures in the oil 

and gas industry. 



TABLE I 

COMPARISON OF THE DISCLOSURE REQUIREMENTS OF SFAS NO. 
ASR NO. 253, AND SFAS NO. 69 

19, 

SFAS No. 19 ASR No. 253 SFAS No. 69 
1. Disclosure of Reserve 

quantity 
Same as SFAS No. 19 Same as SFAS No. 19 

*Net quantities of proved 
developed reserves 

*Changes in the net quantities 
of proved developed reserves: 

a. Revision of previous 
estimates 

b. Improved recovery 
c. Purchase of minerals-

in-place 
d. Extension, discoveries, 

and other additions 
e. Production 
f. Sales of minerals-in-

place 

2. Disclosure of capitalized 
costs 

Essentially same 
as SFAS No. 19 

Essentially same 
as SFAS No. 19 

3. Disclosure of costs in-
curred in oil and gas-
producing activities 

Essentially same 
as SFAS No. 19 

Essentially same 
as SFAS No. 19 

4. Disclosure of 
method of accounting 

Same as ASR No. 
253 

5. Revenues from pro-
ducing oil and gas 

Result of operations 
for oil and gas 
activities 

• 

6. Disclosure of 
future net revenues 
from estimated pro-
duction of proved 
oil and gas reserves 

A standardized 
measure of discounted 
future net cash flows 
related to proved oil 
and gas reserves 

— 

7. Summary of change 
in present value of 
estimated future net 
revenues 

Analysis of change 
in standardized 
measure 
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CHAPTER II 

STATEMENT OF THE PROBLEM 

The basic function of financial reporting is summarized 

by the FASB (13, Par. 37) in its Statement of Financial Accounting 

Concepts No. 1 as follows. 

. . . Financial reporting should provide information to 
help present and potential investors and creditors and 
other users in assessing the amounts, timing, and 
uncertainty of prospective cash receipts from dividends 
or interest and the proceeds from the sale, redemption, 
or maturity of securities or loans. 

The FASB also concluded that earnings measurement based 

on historical cost is a better indicator for the enter-

prise's ability to generate future cash flows than are 

current cash flow data (1978, Pars. 44, 47). 

Information about enterprise earnings and its 
components measured by accrual acounting generally 
provides a better indication of enterprise performance 
than information about current cash receipts and 
payments. . . . Investors, creditors, and others often 
use reported earnings and information about the 
components of earnings in various ways and for various 
purposes in assessing their prospects of cash flows 
from investments in or loans to an enterprise. 

Because of the unique characteristics of the oil and 

gas industry, however, earnings based on historical cost 

(based on either the full cost method or the successful 

efforts method) may not reflect the company's ability to 

generate cash flows. Revenues and expenses are influenced by 

different factors. Revenue from production is influenced by 

economic and technical factors, and expense is influenced by 



exploration and development activities and the method of 

capitalization and amortization of costs. 

In its SFAS No. 69, Par. 56, the FASB (16) recognized 

the limitations of financial statements based' on historical 

costs in the oil and gas industry by stating, 

An important quality of information that is useful in 
making rational investment, credit, and similar 
decisions is its predictive value—specifically, its 
usefulness in assessing the amounts, timing, and 
uncertainty of prospective net cash inflows to the 
enterprise. Historical cost based financial statements 
for oil and gas producing enterprises have limited 
predictive value. Their usefulness is further reduced 
because a uniform accounting method is not required to 
be used for costs incurred in oil and gas producing 
activities. 

Two factors reduce the usefulness of the traditional 

accounting numbers in assessing the financial position of a 

firm and its ability to generate future cash flows in the 

oil and gas industry. 

1. Different accounting methods—successful efforts or 

full cost—may be used by firms. The two methods differ in 

the costs that are to be capitalized. Under the full cost 

method all expenditures for exploration, regardless of the 

success of such expenditures in finding proved oil and gas 

reserves, are capitalized. Under the successful efforts 

method, on the other hand, only those expenditures that 

result directly in the acquisition or development of proved 

reserves are capitalized. This difference in accounting 

treatment affects total assets, owners' equity, and earnings 

numbers. Because these numbers serve as the base for most 
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financial ratios, comparability between companies is 

impaired. 

2. The unique characteristics of the oil and gas 

industry also reduce the usefulness of financial reports 

based on historical cost. Profitability and liquidity in oil 

and gas companies depend upon the value of reserves. This 

value cannot be assessed by historical cost financial 

statements because these statements do not capture all 

factors that affect the value of reserves. 

Eskew (12) provided empirical evidence that the 

accounting alternative, full cost or successful efforts, 

adopted by a firm does not appear to affect security 

returns. Lev (21), Collins et al. (6), and Dhaliwal 

(10), among others argued that the suggested elimination 

of the full cost method by SFAS No. 19 affected the 

securities returns for full cost companies downward. The 

reason for that decline, as indicated by those researchers, 

is not related to the information conveyed by either method 

about the operational activities and cash flows but, rather, 

results from the effects on the principal/agent 

relationships (compensation agreements, debt covenants, 

etc.) 

Naggar (23) conducted a survey by mailing a question-

naire to financial analysts whose specialty is the 

analysis of securities of oil and gas companies. The 

purpose of the survey was to obtain opinions as to which 



method of accounting, full cost or successful efforts, best 

served investors' needs and what information should be 

published in financial reports to improve current practices 

of reporting finding costs (the costs of finding oil and 

gas). The majority of the respondents wanted disclosure on 

a country—by—country basis of the recoverable reserves 

assessed at their market value or at their future net 

revenues discounted to present value. 

Adkerson (1) expressed his doubt about the usefulness 

of historical cost for the oil and gas industry by stating, 

Costs incurred in exploration and development, though, 
do not necessarily bear any relationship to the value 
of the economic resources obtained. A substantial 
portion of exploration costs typically yields no 
economic resources, and relatively small expenditures 
may boost economic resources substantially. As a 
result, neither SE nor FC accounting provides 
information on a company's economic resources 
attributable to its oil and gas properties in its 
balance sheet. 

At a symposium on oil and gas accounting organized by 

Carnegie-Mellon University, oil and gas experts reflected 

their doubt about the usefulness of historical cost-based 

earnings for the oil and gas industry and supported the 

disclosure of reserve value as a useful signal for the 

company's financial position. Ijiri (17) reflected the 

opinion of oil and gas experts at that symposium by stating, 

A petroleum company's true economic success is largely 
measured by the current values of the mineral reserves 
it owns. Cost data are not useful in this respect 
because in our industry there is no relationship 
between the cost of reserves and their values. 
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In its Statement No. 19 the FASB (14, Par. 152) recognized 

the shortcoming in historical cost accounting, stating, 

Neither full costing nor successful effort costing 
reflects success at the time of discovery; under both 
methods, success is reported at the time of sale. It 
might be said, therefore, that both methods tend to 
obscure, or at least delay, the reporting of success 
but that is the consequence of the historical cost 
basis of accounting, and its adherence to the 
realization concept. 

Adkerson (1) outlines the ways in which oil and gas 

reserve information has been used in the oil industry. 

1. Proven reserves are frequently the basis for 
negotiating sales of properties and companies; 

2. For arranging financing with institutions and 
public investors and for assessing equity 
securities in the marketplace; 

3. Assist in evaluating the performance of companies 
and individual managers; 

4. In planning investments by companies and in 
developing public policies. 

Disclosures about reserves could take one of three 

forms discussed in the literature: quantity—based 

disclosures of reserves, value-based disclosures of 

reserves, and/or value—based measures of performance. 

1. Quantity—based disclosures of reserves. The 

proponents of disclosing reserve quantities argue that these 

disclosures provide users with a better means of assessing 

near-term future cash flows. They assume that users are 

able to use the disclosed quantities along with estimates of 

future prices and expenses in assessing short—term cash 

flows. Opponents of reserve quantity disclosures argue that 

users are not in a position to estimate future cash flows 

because they cannot assess the risk factor related to oil 
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and gas reserves. King (20) and Avard (2), however, 

found that such disclosures are deemed to be useful and 

highly demanded by some financial statement users. 

2. Value—based disclosures of reserves. The 

supporters of disclosing information about the value of 

proved oil and gas reserves owned by the company argue that 

vslue disclosures provide essential information about oil 

and gas activities, assisting investors in assessing future 

cash flows. They maintain that the presentation of quantity 

information alone is insufficient because of many factors, 

such as the difference in risk attaching to the reserves and 

their subsequent production, which cause variations in 

economic worth. Value—based computations reflect these 

factors. However, there are two approaches for determining 

reserves value [FASB, (15)]. 

a. Current cost (entry value). In this approach, the 

value of reserves is determined by the cost of acquiring 

similar reserves or the cost of finding and developing 

similar reserves. This approach is difficult to implement 

because it is difficult to find either the replacement cost 

or the reproduction cost, due to infrequent sales of oil and 

gas reserves and the lack of similarity between oil and gas 

properties. The FASB (15) affirmed this in its SFAS No. 

39 (Par. 42) . 

Uncertainty about the ability to find and, therefore, 
about the cost of finding non-renewable natural 
resources makes it difficult to draw general 



12 

conclusions about the relationship between their costs 
of purchase and their costs by other methods of 
acquisition. . . . Practical difficulties in the 
measurement of the current cost of mineral resources 
may limit the usefulness of current cost information 
for the assessment of an enterprise's performance. 

b. Fair market value (exit value). Fair market value, 

the proceeds that could be attained from selling a property 

in an arm's length transaction, also is difficult to 

determine due to infrequent sales of oil and gas reserves. 

In addition, sales that do occur are not comparable because 

fields have different technical features such as 

1) Concentration of reserves: Economic value of 
reserves concentrated in small number of 
locations is higher than that of reserves which 
are spread over several locations. 

2) Quality of reserves: The economic value of 
reserves is significantly affected by attributes 
such as British thermal unit (BTU) content, 
sulfur content, and other impurities. 

3) Accessibility/recoverability: Economic value of 
reserves is affected also by the formation of the 
reservoir, the pressure in the reservoir, depth 
of reserves, . . . etc. [Cooper et al., (8)]. 

Given the special nature of oil and gas reserves, the 

only alternative available to assess the value of oil and 

gas reserves is to estimate the future cash flows from 

production and then discount the cash flows by a rate that 

reflects an appropriate risk factor. The buyer of an asset 

is likely to regard the net present value of estimated cash 

flows from using that asset as the maximum acceptable price, 

and the seller is likely to regard that amount as the minimum 

acceptable price. There are two alternatives, however, for 

computing discounted future cash flows: a) estimating the 
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future cash flows by taking the future prices and costs into 

consideration and then discounting them using the adjusted 

risk factor for oil and gas properties, and b) determining 

the discounted future cash flows using standardized prices, 

costs, and discount factors. Despite the theoretical appeal 

of the first alternative, standardized measurement of 

discounted cash flows has had more support due to the need 

for comparability and reliability (Deakin and Detrick, 

9) . 

3. Value-based measure of performance. This form 

would replace financial statements based on historical costs 

with a measure of performance based on changes in reserve 

values. The procedure advanced by the SEC in ASR No. 253 is 

known as Reserve Recognition Accounting (RRA). The 

proponents of RRA argue that the future of an oil and gas-

producing company' is dependent upon having sufficient 

reserves of oil and gas. The ability of an oil and gas 

company to compete and to grow in the industry depends upon 

its success in replacing and adding additional reserves. 

Changes in the value of a company's reserves, then, are the 

most important factor in measuring management's performance. 

Avard (13), found, however, that many financial analysts 

opposed this form of financial reporting because of a 

perceived lack of reliability of RRA data. The opposition 

to RRA stems from the fact that it measures the net income, 
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or the result of operations, in terms of changes in reserves 

value. As Ijiri (18) indicated, 

A typical case of a better measure of wealth being a 
poorer measure of income was observed in reserve 
recognition accounting (RRA). While a reserve value 
under RRA may reflect more closely the "true" value of 
che reserve, it is subjective and, when income is 
determined on this basis, it fluctuates so much that it 
may not have any resemblance to the "alleged" value of 
income. 

Connor (7) showed that the estimated reserve volume 

is so subjective that annual revisions to the estimated 

reserve volume often far exceed the original estimate in the 

year of discovery, contributing to significant fluctuations 

in income under RRA. King (1982) also found that the 

earnings summary under RRA is not very meaningful. 

On February 26, 1981, the SEC announced in ASR. No. 289 

that it no longer considered RRA to be a potential method of 

measurement in the primary financial statements of oil and 

gas companies. The reason behind this decision was the 

substantial degree of uncertainty regarding the reliability 

of oil and gas reserve estimates. 

Most of the research conducted with respect to oil and 

gas reserve information has emphasized the degree of 

reliability and accuracy of such information. Kahn et al. 

(19) and McCarthy (22) concluded that reserve information 

lacks reliability because of the special nature of oil and 

gas reserve estimation and the uncertainty regarding the 

asset under the ground. This does not mean, however, that 
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such information lacks usefulness. Adkerson (1) points 

out that, 

Despite these limitations, estimates of proven reserves 
are exceedingly important information. Principles of 
petroleum engineering have been developed over the 
years to provide the criteria for these estimates, 
which are used for many transactions in the oil 
industry. 

King (20) found that reserve information is useful in 

evaluating oil and gas companies. Wright (24) also found 

that investors rely heavily on proven reserve information 

and suggested that disclosing such information is necessary. 

Bell (4) provided empirical evidence of widespread 

stock price reaction to RRA disclosures, and he concluded 

that this reaction indicates that RRA data are useful even 

though they may be unreliable. Dharan (11) concluded that, 

despite the low incremental information content of reserve 

information, it could be useful for specific purposes such 

as lending agreements at the individual company level. 

It is apparent that the research results regarding the 

usefulness of oil and gas reserve information remain 

inconclusive. Since SFAS No. 69 established a basis for 

several signals related to oil and gas reserves, there is a 

need to test the usefulness of such signals. To date, there 

has been little empirical research testing the significance 

of required SFAS No. 69 disclosures; this research is one 

step toward this objective. 
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CHAPTER III 

PURPOSE AND SIGNIFICANCE OF THE STUDY 

The purpose of the study is to test the usefulness of 

the signals created by SFAS No 69 in specific circumstances. 

Some writers have indicated that reserve information is 

important when one is assessing the financial position and 

solvency of oil and gas companies. Reed (2), for 

example, stated that many lending institutions have long 

recognized the estimated value of reserves as sufficient 

collateral against which to loan money. Theoretically, 

reserve and other supplemental information required by SFAS 

No. 69 should outperform historical cost information in 

assessing the financial position of oil and gas companies. 

The financial analyst who recognizes the importance of 

reserve information should have answers for these questions 

stated t)y Reed (2)s . . What operational success 

indicator can I substitute for financial earnings? How can 

I better estimate a producing company's total assets worth?" 

This study is designed to provide answers to these 

questions by empirically testing the usefulness of SFAS No. 

69 signals to determine the most useful indicators for 

predictive purposes, in order to achieve that objective, 

information economics concepts will be used to determine the 

research strategy that will be employed in the study. 
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Information economics provides a model for evaluating 

alternative information systems. Starting with the 

different signals in each system, the researcher then 

examines the actions generated by each type of signal and 

the events resulting from these actions. Finally, the 

outcome generated by each type of signal is evaluated, the 

preferable system being the one that maximizes the final 

outcome (Figure 1). 

Fig. 1—Information economics model.* 

*N - Information systems alternatives; Y = signals 
provided by N; A = actions taken by decision-maker based on 
Y; x = events resulting from A; O = the final outcome. 

Because of the difficulty of considering all these 

elements in the model at one time, especially in external 

financial reporting models, accounting researchers usually 

break the model into different parts to evaluate accounting 
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information system alternatives. The following are 

different strategies applied by accounting researchers to 

evaluate different accounting information systems (Feltham 

and Demski, 1). 

Elements in the Model 

(1) N Y 

(2) N- -A 

(3) N-

b. 

Research Strategy 

The researcher could evaluate the 
accounting information alternatives 
in terms of one of the following: 
a. Signals's objectivity, reliability, 

and/or accuracy; 
Signals's ability to reflect 
certain current events; 

c. Signals's ability to discriminate 
among different groups; 

d. Signals's ability to predict 
certain future events; 

s. Signals's ability to predict 
their counterparts. 

The researcher might evaluate 
accounting information alternatives 
using one of the following: 
a. Determine whether the difference 

in parameter prediction, using 
some specific prediction models, 
changes the optimal decision; 
Provide a number of decision-
makers, who face the same task, 
with different information sets 
and observe the differences in 
selected actions. 

X The researcher could observe 
differences in events that 
reflect differences in action 
(which may not be observed) 
resulting from different 
information sets. 

The research strategy that was used in the study is to 

statistically compare the discriminant and predictive 

ability of SFAS No. 69 signals, by themselves or as 
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supplements to financial statements, to that of financial 

signals, for business failure in the oil and gas industry. 

The significance of the study depends on determining 

certain SFAS No. 69 signals that could be used by different 

interested parties in assessing and predicting the financial 

position of an oil and gas company. The SFAS No. 69 signals 

that are deemed significant could be used by managers to 

assess the strengths and weaknesses of their own companies, 

assisting them in taking necessary actions to avoid failure. 

By examining the trend of certain SFAS No. 69 signals 

that are found in this study to be useful, the auditor 

should be aware of the potential difficulty that a company 

could experience and that could lead to failure. 

Financial analysts, investors, and creditors could use 

the relevant SFAS No. 69 signals in making their decisions 

to invest or disinvest in the securities of an oil and gas 

company. 
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CHAPTER IV 

LITERATURE REVIEW 

Studies Regarding Reserve Information 

Deakin and Detrick (7) surveyed 190 financial 

analysts regarding disclosure requirements for oil and gas 

companies. The results of the survey indicated that a vast 

majority of the respondents believed- value—based disclosures 

to be useful for evaluating investment opportunities. 

Specifically, most respondents preferred reserve valuations 

based on uniform pricing and discounting assumptions. 

Ninety per cent of the respondents stated that they found 

companies' own estimates of reserve values to be useful. 

Most, 74.8 per cent, believed that management's own 

valuation should be required to supplement computations 

based on uniform assumptions and that management should 

disclose its particular assumptions. Finally, the research 

indicated that 92.3 per cent of the respondents preferred 

historical cost primary financial statements to statements 

based on reserve recognition accounting. 

Avard (3) interviewed 25 members of the National 

Association of Petroleum Investment Analysts. He found that 

analysts unanimously endorsed a requirement that reserve 

quantities be disclosed. Only a slight majority of the 

analysts, however, favored the disclosure of some measure of 

24 
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"value." There was no clear-cut consensus of what "value" 

meant or how it should be computed. Many respondents 

arrived at "value" by computing the discounted present value 

°^ future cash flows from oil and gas reserves. Most 

interviewees agreed, however, that the requirements of RRA 

were meaningless because they were based on unrealistic 

assumptions, such as the use of current prices and current 

costs, in computing net present value. There was no agreement 

about the factors that should be taken into consideration in 

measuring performance by applying RRA. 

King (11) conducted an empirical study to evaluate 

the different disclosure requirements (reserve quantities, 

present value, RRA, and changes in present value), 

concluding that (1) value disclosure should be an exit value 

based on estimated future net revenues from production and 

sales of oil and gas; (2) quantity disclosures, although 

they are subjective to a degree, are very relevant and 

should be continued as a required disclosure; (3) the 

earnings summary required under RRA is not very meaningful 

and should be discontinued (an alternative might be to 

require a simplified disclosure, matching estimated future 

net revenues from discoveries only with a form of evaluated 

costs); (4) reconciliation of net present values provided 

little information and should be discontinued, but at the 

same time changes in value resulting from price change and 

from other revisions were significant and should be dis-
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closed; and (5) costs incurred are relevant and objective, 

and disclosure of these items should be continued. 

Wright (16) investigated the effect of news reports 

about oil and gas activities on stock prices of oil and gas 

companies. She found that the developmental, operational 

and explorational news has a significant effect on stock 

prices for oil and gas companies. She concluded that 

investors rely heavily on proven reserve information and 

disclosing such information is necessary. 

Lilly (12) conducted a study to assess the perceived 

usefulness of possible oil and gas disclosures to three 

groups of users of accounting information: bank loan 

officers for creditors, chartered financial analysts for 

investors, and certified management accountants for 

management. She concluded that, in computing the present 

values of estimated future net revenues, users prefer a 

risk-adjusted discount factor. Lilly's research indicated 

that the most useful disclosures are the estimated 

quantities—and changes therein—of proved developed oil and 

gas reserves and forecasts of future production. 

Walther and Evans (15) tested the reliability of 

certain oil and gas reserve quantity information. This 

research emphasized the revisions of previous estimates of 

proved reserves by developing the ratio 

P = R/Q, where 

P = percentage revision, 



27 

R » amount of revision of previous estimates, and 

Q = amount of reserve subject to revision 

The authors argued that this ratio reflects the significance 

of revision and is useful for comparing companies. The 

authors concluded that, for the companies included in the 

study, the mean percentage revision in oil and gas reserve 

estimates generally did not differ significantly from zero. 

They viewed this statistical finding as 

. . . contrary to the general belief that reserve 
estimates are too unreliable to provide a useful basis 
of accounting. 

Kahn, Krausz, and Shiff (10) differentiated between 

bias and reliability as follows: 

Reliability = QA - QB, where 

QA = true (and unknown) reserve quantities, and 

QB = unbiased estimate of reserve quantities. 

Bias = QB - QC, where QC = reported reserve quantities. 

They then tested the reliability and bias of oil and gas 

reserve quantities, using a sample of 100 oil and gas 

companies. They concluded that 

The test results suggest little or no positive or 
negative bias. However, examination of the absolute 
revisions variable raises some doubt as to the 
reliability of the data. One-year forecast errors of 
ten per cent more were not uncommon. This suggests 
that reserve estimates may be quite unreliable when 
measured over longer periods of time. 

McCarty (13) investigated the reliability of published 

estimates of expected future revenues from the production of 

proved oil and gas reserves. He concluded that estimates 
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are unreliable. In addition, he found that a large 

proportion of the variation in the relative prediction 

errors was unexplained by variation in the independent 

variables (change in prices, change in development costs, 

changes in production costs, revisions in previous 

estimates, improved recovery, purchases of reserve in place, 

extensions, discoveries and other additions, and sales of 

reserve in place). He hypothesized that a significant 

portion of the variation is traceable to the divergence 

between estimated and actual production. 

Dharan (8) examined the potential information 

content of oil and gas reserve value disclosure 

requirements. He used the necessary condition approach to 

test his hypothesis. The necessary condition for the new 

disclosures to have information content is that the new 

disclosure is not obtainable by a costless known 

transformation of other previously released or concurrently 

released signals. Dharan developed three different 

expectation models that did not include reserve value 

signals. Association between the resulting model estimates 

based on non-RRA data and reported reserve values based on 

RRA data was studied using a sample of about 160 firms. He 

found a strong linear relationship between expected and 

reported figures, concluding that RRA signals may have 

potentially low incremental information content. The three 

models, however, have significant prediction errors at the 
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company level, which implies that reserve information is 

useful in other contexts. For certain types of financial 

statements users, such as lenders, reserve values of specific 

firms, rather than portfolios, are likely to be of value in 

determining various risk characteristics. 

Studies Regarding Business Failure 

Beaver (4) used financial ratios to predict business 

failure. His sample consisted of 79 failed companies during 

the years 1954 to 1964, and he used the matched pair 

technique to control industry and size effect. Beaver 

developed 30 financial ratios for the two groups in the five 

years prior to failure and selected six ratios among them on 

the basis of lowest percentage prediction error. He 

conducted tests to compare the mean value dichotomous 

classification and made an analysis of likelihood ratios. 

Beaver concluded that the cash flow to total debt ratio was 

the best overall predictor. 

Altman (1) used multiple discriminant analysis to 

develop a model, based on financial ratios, that classified 

firms into failed and non-failed and also predicted 

bankruptcy. His sample consisted of 33 failed firms from 

the period 1946 to 1965 and a paired sample of non-failed 

firms on the basis of industry and size. The discriminant 

function included five ratios: working capital to total 

assets, retained earnings to total assets, earnings before 
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interest and taxes to total assets, market value of equity 

to book value of total debt, and sales to total assets. He 

concluded that there is significant relationship between 

bankruptcy and the financial ratios. He also concluded 

that, for this purpose, multivariate analysis is more useful 

and more powerful than the univariate analysis method used 

by Beaver. 

Deakin (6) used Beaver's 14 ratios to develop a 

discriminant function for prediction and classification. He 

examined 32 firms that failed between 1964 and 1970 and a 

paired sample of non-failed firms matched by industry, size, 

and year of data. He found that the model is accurate in 

prediction three years before failure. 

Blum (5) developed a model for bankruptcy 

prediction. His sample included 230 companies, 115 failed 

and 115 non-failed. The matching was based on industry, 

sales, employees, and fiscal year. Blum applied multi-

discriminant analysis (MDA) and developed a model with 12 

financial ratios. The predictive ability of the model was 

93 per cent for the year immediately preceding bankruptcy 

and 70 per cent for the fifth year before bankruptcy. 

Elam (9) tested the effect of lease capitalization on 

the predictability of financial ratios for bankruptcy. He 

took a sample of 48 bankrupt firms during the period 1966 to 

1972 and applied MDA to assess the predictive power of 28 

financial ratios for companies with and companies without 
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lease capitalization. He found that the model with lease 

data is not more accurate than that without lease data. 

Altman et al. (2) tried to improve Altman's 1968 

model by increasing sample size and taking lease capitali-

zation and stability of earnings into consideration. They 

applied linear and quadratic classification and developed 

a new model which they called the zeta model. They found 

that the new model outperformed Altman's 1968 model. 

Norton and Smith (15) conducted an empirical study to 

test the predictive ability of historical cost information 

versus general price level information for bankruptcy. A 

total of 30 bankrupt firms was selected from 1971-1975. A 

matched pair procedure based on industry and size was used. 

The authors used discriminant analysis to test the 

hypothesis that there is significant difference between the 

predictive ability of financial data based on, historical 

cost, versus data based on general price level adjustments. 

They found that both general price level and traditional 

ratios exhibited the ability to predict bankruptcy. 

Mensah (14) conducted an empirical study to assess the 

differential bankruptcy prediction ability of specific price 

level adjustments. He tested the null hypothesis that the 

predictive and discriminating ability of ratios based on 

price level adjustments are not significantly greater than 

"that of ratios based on historical cost. He selected a 

sample of 30 failed companies and matched pairs of other 
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non-failed companies. Mensah applied three kinds of discri-

minant analysis: model of reduced collinearity, factor 

analysis, and the full discriminant model. He concluded 

that there is no significant difference in predictive 

accuracy between the specific price level and combined 

historical cost/specific price level on one hand and the 

historical cost model on the other hand. 
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CHAPTER V 

RESEARCH HYPOTHESES 

The preceding theoretical discussion indicates that 

reserve information signals may provide insight into the 

company's financial position and its ability to generate future 

cash flows. The research strategy that is employed is to test 

the hypothesis that SFAS No. 69 signals, by themselves or as 

supplementary to financial statements, have more discriminant 

and predictive power for failure of oil and gas companies than 

financial statements signals alone. To achieve this objective, 

the following null hypotheses are to be tested. 

Discriminant (classification) hypotheses! 

hypothesis Al: The discriminant ability of SFAS No. 69 

signals is not significantly greater than that of financial 

signals. 

Hypothesis A2_j The discriminant ability of SFAS No. 69 

signals combined with financial signals is not signifi-

cantly greater than that of financial signals alone. 

Predictive ability hypotheses: 

Hypothesis B1: The predictive ability of SFAS 

No. 69 signals is not significantly greater than that 

of financial signals. 

Hypothesis B2_: The predictive ability of SFAS No. 69 

signals combined with financial signals is not significantly 

greater than that of financial signals alone. 
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CHAPTER VI 

RESEARCH METHODOLOGY 

The research design's major objective is to test the 

hypothesis that SFAS No. 69 signals or combined SFAS No. 69 

signals and financial statements signals have more 

discriminant and predictive ability for business failure in 

oil and gas industry than financial statements signals alone 

Research Design 

The design takes the form of quasi-experimental design 

since the researcher has no control over the occurrence of 

the dependent variable (failure or no—failure). A pair 

matching procedure, non—failed group, was applied in order 

to control for outside economic factors that could create 

finaneia1 difficulties for all companies, failed or non-

failed. The research design in its general form is as 

follows: 

Group 1 

Experimental group (failed firms) Z 0 

Group 2 

Control group (non-failed firms) Z' 0' 

Z = financial and SFAS No. 69 signals for failed 

group; 

Z' = financial and SFAS No. 69 signals for non—failed 

group; 

36 
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0, 0 dependent variable as actually occurred, with 0 

representing failure and 0' representing non-

failure. 

Analyses have been made for four different time bases, 

one year before failure, two years before failure, three 

years before failure, and the average of the last three 

years before failure. Four subdesigns were formulated from 

the previous general form as follows: 

Subdesign (1) 

One year before failure 

Z 1 o 

Z'l o' 

Subdesign (2) 

Two years before failure 

Z 2 0 

Z' 2 0' 

Subdesign (3) 

Three years before failure 

Subdesign (4) 

Average of three years 
before failure 

Z Av. 3 ys. 

Z' Av. 3 ys. 

Z 3 o 

Z' 3 0' 

Where, 

1 One year before failure 

2 Two years before failure 

3 Three years before failure 

Av. 3 Ys. Average of three years before failure 

Z and Z* as defined before 

0 and 0' as defined before 

0 

0 * 
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Research Model 

Multiple discriminant analysis (MDA) was used to test 

the hypotheses. MDA is a statistical technique for 

distinguishing between two or more groups using a collection 

of discriminating variables that are expected to measure the 

characteristics on which the groups are expected to differ. 

MDA was applied to develop three discriminant functions. 

The first function is based on financial statements signals, 

the second is based on SFAS No. 69 signals, and the third is 

based on combined SFAS No. 69 signals and financial statements 

signals. 

The canonical discriminant function has the following 

form (Klecka, 5) 

^km ~ ^0 + ^l^lkm + ^2*2km + • • • • + UpXp^, where 

Fkm = t h e value (score) on the canonical discriminant 
function for company ro in the group k, 

xikm = t h e value on discriminant variable (ratio) X 
for company m in group k, 

Ui = the coefficients which produce the score for 
every company in the groups, and 

UQ = the constant of the equation. 

Data Collection and Variable Definitions 

Financial and SFAS No. 69 signals were collected from 

10—Ks and annual reports for 28 oil and gas companies. The 

28 companies are composed of two groups. The failed group 

(Group 1) is comprised of 14 oil and gas companies that 

failed (liquidated or became bankrupt) within the period 
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(1980-1984) the matched-pair group (Group 2) consists of 14 

non-failed oil and gas companies that are similar to the 

first group in total assets and reserve quantities. 

The failed group is derived from two sources, the Wall 

Street Index and Moody's Industrial Manual. A list of 

failed firms and the matched pair is provided in Appendix 2. 

Financial ratios, representing financial signals, for 

each company were calculated from its balance sheet and income 

statement. The study used the same financial ratios that were 

used in the Altman (2) and Mensah (7) studies. A list of the 24 

ratios used is shown in Table II under four standard ratio 

categories: liquidity, productivity, profitability, and 

debt coverage. 

Reserve and other supplemental information ratios, 

representing SFAS No. 69 signals, were developed from form 

10-Ks filed with the SEC and annual reports to shareholders of 

the two groups, based on SFAS No. 69 disclosure requirements. 

These ratios or indicators, related basically to oil and gas 

reserves, should reflect the financial position of the company 

and its ability to generate cash flows in the short and the 

long run. 

1. Costs incurred to additions to reserves from 

improved recovery, extension, and discovery (CI/ADD). 

2. Costs incurred to present value of extensions and 

discovery (CI/PVEXT). 

Ratios 1 and 2 reflect the efficiency of an oil and gas 
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TABLE II 

FINANCIAL RATIOS 

Liquidity ratios 
1. Cash to current liabilities (C/CL) 
2. Current assets to current liabilities (CA/CL) 
3. Working capital to total assets (WC/TA) 
4. Net worth to total liabilities (NW/TL) 
5. Net worth to long-term liabilities (NW/LTL) 
6. Net worth to total assets (NW/TA) 
7. Net worth to fixed assets (NW/FA) 
8. Revenues to interest (R/I) 

Productivity ratios 
9. Revenues to inventories (R/INV) 

10. Revenues to accounts receivables (R/AR) 
11. Revenues to working capital (R/WC) 
12. Revenues to cash (R/C) 
13. Revenues to fixed assets (R/FA) 
14. Revenues to total assets (R/TA) 
15. Revenues to net worth (R/NW) 

Profitability ratios 
16. Net income to revenue (NI/R) 
17. Interest to net income (I/NI) 
18. Net income to net worth (NI/NW) 
19. Net income to total assets (NI/TA) 
20. Net income to total liabilities (NI/TL) 
21. Retained earnings to total assets (RE/TA) 

Data coverage ratios 
22. Current liabilities to total assets (CL/TA) 
23. Long-term liabilities to current assets (LTL/CA) 
24. Total liabilities to total assets (TL/TA) 

company's operations. The failed company is expected to 

have a higher CI/ADD and CI/PVEXT than does the nonfailed 

company. 

3. Costs incurred to revenues from oil and gas (CI/R) 

4. Costs incurred to the beginning balance of the 

standardized measure of discounted future cash flows 

(CI/SMDi>• 
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The failed company is expected to experience problems 

in the availability of cash in both the short run and the 

long run. If CI/R is high the company could face a cash 

shortage to pay its short-run obligations. Moreover, a high 

CI/SMD1 ratio means that an oil and gas company is aggressive 

in its exploration activities and developing activities 

because it spends large amounts of money relative to its 

reserve value. If these activities are not successful, a 

company could face financial trouble in the long-run. 

5. Total proved reserves (quantity) to total proved 

developed reserves (quantity) (PR/PDR). 

This ratio reflects the relationship of the quantity 

proved reserves to the quantity of developed reserves. The 

failed company is expected to have a higher ratio of PR/PDR 

than the nonfailed one. If PR/PDR is high, this means that 

the company's ability to generate cash flows in the long run 

to pay its obi i—gat ions and to recover the capitalized cost 

may be less than companies with lower ratios because it must 

incur additional costs to develop its proved reserves. 

6. Revision of previous reserve estimates to beginning 

reserves (RVS/BR). It is expected that RVS/BR has a high 

discriminatory power between failed and non-failed 

companies. This is because failed companies may have 

overstated their reserves in the past or may have made 

improper operating decisions based on incorrect data about 
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proved reserves owned. The ratio indicates the extent of 

corrections of previous errors. 

7. Additions to reserves from extensions and discovery 

(quantity) to beginning reserves (quantity) (ADD/BR). 

8. Present value of extensions and discoveries to 

beginning reserves (quantity) (PVEXT/BR). Both ratios 7 and 

8 reflect the increase in total reserve quantity and value 

due to the successful activities of oil and gas companies. 

The failed company is expected to have a lower ratio of 

ADD/BR and PVEXT/BR than the successful one. 

9. Change in standardized measure of discounted future 

cash flows from extension and discoveries to beginning 

standardized measure of discounted future cash flows 

(PVEXT/SMD1). 

Ratio 9 reflects the percentage of increase in the 

economic value of oil and gas properties due to successful 

operations. This ratio is expected to have high discrimina-

tory power between failed and non-failed companies because it 

reflects the extent to which a company's major asset is 

growing as a result of its successful exploration 

activities. 

10. Standardized measure of discounted cash flows at 

end of the year to fixed assets (SMD2/FA). 

This ratio measures the relationship between the value 

of reserves and the capitalized costs of fixed assets of an 
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oil and gas company. The failed company is expected to have 

a lower ratio of SMD2/FA than the non-failed one. 

11. Production of oil and gas to additions to reserves 

from extension and discoveries (PROD/ADD) 

This ratio reflects the ability of an oil and gas 

company to replace its reserves. The failed company is 

expected to extract a large portion of its oil and gas, 

to pay its debt obligation. A company that does not add to 

fc>r at least replace) its reserve base finds that its 

source of future cash flows, its reserves, declines, with a 

resulting decrease in future cash flows and subsequent 

financial problems. 

Adkerson (1) found that reserve information has been 

considered as important by financial institutions and public' 

investors in lending to oil and gas companies and financing 

oil and gas operations. Reserve information, then, can be 

related to debt information in evaluating the security of 

the creditors. The following ratios, combining SFAS No 69 

data and debt data, reflect this relationships: 

12. Proved reserves to current liabilities (PR/CL); 

13. Present value of extensions and discovery to total 

liabilities (PVEXT/TL); 

14. Present value of extensions and discovery to 

current liabilities (PVEXT/CL); 

15. Interest expense to beginning proved reserve 

(I/BR); 
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16. Standardized measure of discounted cash flows at end 

of the year to current liabilities (SMD2/CL); 

17. Standardized measure of discounted cash flows at 

end of the year to total liabilities (SMD2/TL); 

18. Standardized measure of discounted cash flows at end 

of the year to long-term liabilities (SMD2/LTL) 

Assessing the Discriminant Power 

Three discriminant functions were developed, using the 

ratios of the 28 companies. These functions were then used 

to classify the companies into two groups, failed and non-

failed. Fisher's method was used in making the 

classification. Under Fisher's method, using the 

discriminant functions developed, a company is classified 

into group 1 or group 2 by comparing the discriminant scale 

for that company and the cutoff point, as follows: 

Tm > Tc ='<T1 + r2>/2-

If so, company m is assigned to Group 1; otherwise, it 

is assigned to Group 2. 

Trn = t h e discriminant score for company m; 

Tc = t h e cutoff point, halfway between the mean 

discriminant scores of Groups 1 and 2. 

The final classification for every function is 

summarized as follows: 

Failed Non—Failed 

Failed q j 

Non-Failed I c 
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where, 

C = correct classification; 

I = incorrect classification. 

In previous studies, Altman, (2) and Norton and Smith, 

(8) found that the discriminant and predictive power of the 

model would be different in different time bases. Since the 

current research strategy is to compare the discriminant and 

predictive power of the SFAS No. 69 signals and the combined 

SFAS No. 69 signals and financial signals to that of 

financial signals alone, the analysis has been repeated for 

four time bases as shown in Figure 2. 

Funct ion Year before failure 

— i 2 3 Average of 3 vrs 

Financial signals x x x x 

SFAS No. 69 signals x x x x 

SFAS No. 69 signals 
and financial 
signals x x x x 

Fig. 2 Comparison of discriminant and predictive power 

in different time bases. 

Assessing the Predictive Power 

The predictive power of the model could be assessed by 

applying the cross-validation technique, in which each group 

is divided into subsamples. The cases in the first 

subsample of each group would be used to compute the function, 
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and members of the second subsample (holdout sample) would 

be classified by that function. 

However, because few publicly-held companies went 

bankrupt in the oil and gas industry during the period 1980-

1984, the U-method developed by Lachenbruch (6) and 

applied by Mensah (7) was used to make the assessment. 

Green (4) suggested using this method for testing the 

accuracy and the predictability of the model. According to 

the U-method, the discriminant function is developed by 

holding out one company at a time and then using the 

developed function to classify the holdout company. The 

process is repeated for all companies in the two groups to 

assess the percentage of correct classification. 

Lachenbruch (6) indicated that the classification 

accuracy achieved using this approach is comparable to 

evaluating the function in a hold-out sample originating 

from the same period. Appendix B shows the results of 

applying the U-method. 

Hypotheses Testing 

The null hypotheses were tested to determine if there is 

significantly higher discriminant and predictive power for 

SFAS No. 69 signals and for SFAS No. 69 signals combined 

with financial signals than that of financial signals alone. 

In order to achieve that, the T-statistic used by Elam (3) 

and Mensah (7) was applied as follows: 

T = N (n 1 1n 2 2 - n 1 2
n
2i>

2/n. 2 ( n u + n 2 1) (n12+ n 2 2) 
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Where, 

nll n"«»t)er of firms correctly classified with SFAS No. 

69 signals or SFAS No. 69 signals combined with 

financial signals. 

n 1 2 number of firms incorrectly classified with SFAS 

No. 69 signals or SFAS No. 69 signals combined with 

financial signals. 

n21 number of firms correctly classified with 

financial signals. 

n22 number of firms incorrectly classified with 

financial signals. 

n.l number of failed firms 

n.2 number of non-failed firms 

N = (n.l + n.2) 

The null hypothesis may be rejected at the appropriate 

level of c^/2 and one degree of freedom if T exceeds the 

critical chi-square value. 

Ranking of Variables 

The contribution of each individual ratio to the 

discriminant function was assessed by developing the 

standardized coefficients (Klecka, 5). The standardized 

coefficients signify the relative importance of every 

individual variable so that greater attention can be given 

to the variables that are considered more important. The 

standardized coefficients are computed by this equation: 
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ci = ui \J wj/n-g, where 

CA = standardized coefficients or the contribution of 

ratio i to the function; 

Ui = unstandardized coefficients for ratio i in the 

function; 

Wj_ = within-group differences for ratio i; 

n = total number of companies; and 

g = number of groups. 

Selection of Variables 

Stepwise selection based on Milk's Lambda was 

used in choosing the variable. The discriminant variables 

were selected for entry into the analysis on the basis of 

the discriminatory power that a specific variable adds to 

the function. The discriminatory power of the variable is 

measured by the degree to which cases cluster near their 

group centroid (Kelecka, 5). 
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CHAPTER VII 

DATA ANALYSIS 

By applying the Statistical Package for the Social 

Sciences (SPSS) Multiple Discriminant Analysis (MDA), three 

discriminant functions were developed as follows: 

1. Function based on financial statements information, 

2. Function based on SFAS No. 69 information, 

3. Function based on the combined financial statements 

and SFAS No. 69 information. 

The same analysis was repeated for four time bases, one 

year before failure, two years before failure, three years 

before failure, and the average of three years immediately 

before failure. Figure 3 indicates the four analyses in 

different time bases. 

The Discriminant Hypotheses 

The discriminant null hypotheses stated that the 

discriminant power of SFAS No. 69 signals and SFAS No. 69 

signals combined with financial signals are not 

significantly greater than that of financial signals alone. 

Table III indicates that the SFAS No. 69 signals appear 

to have more discriminant power than do the financial 

signals alone. This result is consistent in all analyses. 

50 
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The combined SFAS NO. 69 signals and financial signals 

provided a basis for discriminating correctly between a failed 

and non-failed oil and gas companies in 89.29% of the cases 

one year before failure, in 82.14% of the cases two years 

before failure and in 92.86% of the cases three years before 

failure. The discriminant power of the combined signals 

was greater, in each of the three years, than was the discri-

minant power of financial signals alone, in addition, the 

SFAS No. 69 signals alone had greater discriminant power than 

the financial signals alone in all three years before failure. 

When the average of the data for the three years 

immediately before failure is used, the SFS No. 69 signals 

alone performed badly (67.86%) relative to that of the 

financial signals (82.14%). The discriminant power 

increased substantially (92.86%) when SFAS No. 69 signals 

and financial signals for the average of the three years are 

combined together. 

Table III shows that the discriminant power of the model 

that includes both SFAS No. 69 and financial signals is 

consistently higher than that of the financial signals 

alone. This means that SFAS No. 69 signals are useful as 

supplementary information to the financial statements. This 

result suggests that reserve information and other 

information supplemental to the basic financial statements 

should be given consideration by the external auditor when 

the auditor examines the financial reports. 
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The difference in the discriminant power could be 

explained on the basis that the deteriorating financial 

position of a failed oil and gas company is the result of 

decisions related to oil and gas activities such as 

exploration, drilling, and production. The deteriorating 

financial position, then, could be detected early by 

observing the trend of the reserve position using SFAS No. 

69 signals. This could explain the reason that discriminant 

power of SFAS No. 69 signals is higher (96.43%) than any 

other models in the analysis of the third year before failure. 

TABLE III 

SUMMARY OF THE DISCRIMINANT POWER 

Year 
Before 
Failure 

Financial 
Signals 

SFAS No.69 
Signals 

Financial & 
SFAS No.69 
Sianals 

F N F N F N 1 13/14 11/14 
85.71% 

12/14 13/14 
89.29% 

13/14 12/14 
89.29% 

2 11/14 9/14 
71.43% 

13/14 9/14 
78.57% 

10/14 13/14 
82.14% 

3 12/14 12/14 
85.71% 

14/14 13/14 
96.43% 

14/14 12/14 
92.86% 

Average 
of 3 ys. 

XT — 

13/14 10/14 
82.14% 

L' ̂  1 1 • KT V T ^ ̂  j 

12/14 7/14 
67.86% 

13/14 13/14 
92.86% 
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The Test of Significance: 

Table IV summarizes the result of the statistical 

comparison between the SFAS No. 69 signals and the financial 

signals and between SFAS No. 69 combined with financial 

signals, on one hand, and financial signals alone on the 

other hand. 

1. SFAS No^ 69 signals vs. financial signals: Table 

IV indicates that SFAS No. 69 signals have more discriminant 

power than financial signals in all analyses except in the 

analysis for the average of three years before failure. Only 

the difference in discriminant power in the analysis of three 

years before failure is significant at an alpha level of .10. 

In the analysis of the average of three years before 

failure, the financial signals have more discriminant power 

than that of SFAS No. 69 (82.14% versus 67/86%). 

2. SFAS No. 69 signals combined with financial signals 

vs^ financial signals alone. When SFAS No. 69 signals were 

combined with financial signals they outperformed the 

financial signals alone in discriminating between failed 

and non-failed oil and gas companies. The difference in 

discriminant power is not significant at any level in the 

analysis of one year before failure, significant only at a 

level of .25 in the two and three years before failure 

analyses, and significant at level of .15 in the average of 

three years before failure analysis. 
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TABLE IV 

THE DISCRIMINANT POWER COMPARISON 

Year before 
failure 

SFAS No.69 
financial 

vs. SFAS No.69 & financial 
vs. financial 

1 SFAS No.69 > Financial SFAS No.69 & financial > 
Financial 

2 SFAS No.69 > Financial SFAS No. 69 & Financial > 
Financial*** 

3 SFAS No.69 > Financial* SFAS No.69 & financial > 
Financial *** 

Average 
of 3 ys 

"i crn i f i 

F inane ial > 

ranf af 4 

SFAS No.69** SFAS No.69 & financial > 
Financial** 

^^Significant at critical level of .15 
***Significant at critical level of .25. 

The significance test indicates that one and two years 

before failure SFAS No. 69 signals and financial signals 

have somewhat similar discriminant power. This might be 

explained on the basis that one and two years before failure, 

both the reserve position and financial position have 

deteriorated to such a degree that almost any test of 

condition would indicate problems for a company. 

As Table V shows, the study rejects the null 

hypothesis A1 only in the analyses of the third year. 

Null hypothesis A2, however, is rejected in the analyses 

of two years, three years, and the average of three years 

preceding failure. 
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TABLE V 

SUMMARY OF DISCRIMINANT HYPOTHESES TESTING 

Year before failure 

Average of 
3 years Hypothesis 

A1 

Hypothesis 
A2 

Fail to 
reject 

Fail to 
reject 

Fail to 
reject 

Reject 
(S&F>F) 

At .25 level 

Reject 
(S>F) 

At .10 level 

Reject 
(S&F>F) 

At .25 level 

Fail to 
reject 

Reject 
(S&F>F) 

At .15 level 

S = SFAS No. 69 signals 
F = Financial signals 
S&F = SFAS No. 69 signals combined with financial signals. 
A1 = Th.e discriminant ability of SFAS No. 69 signals is not 

®iQriificantly greater than that of financial signals. 
A2 = The discriminant ability of SFAS No. 69 signals 

combined with financial signals is not significantly 
greater than that of financial signals alone. 

Ranking of Variables 

One of the MDA products is the standardized 

coefficients for the discriminant function variables. These 

coefficients measure the contribution of each individual 

variable to the discriminant power of the function. From 24 

financial ratios and 18 SFAS No. 69 ratios, the MDA 

technique selected certain ratios, based on Wilk's 

criteria (i.e. the variable or ratio that minimizes the 

overall Wilks' Lambda is selected). The variables that 

entered the equation, then, are ranked according to their 

standardized coefficient. The variable with the highest 

standard coefficient, regardless of the sign, is ranked as the 

one with the highest discriminant power. Tables VI-lx 
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represent the ranking of the variables in the 12 equations. 

SFAS No. 69 Signals 

In the analysis of the third year before failure, the best 

discriminant signals are CI/SMDlf PVEXT/SMDlf CI/R, and 

PROD/ADD. This suggests that a failed oil and gas company 

tends to be aggressive in exploration and drilling 

activities. These activities if unsuccessful could lead to 

® financial failure. One key of success in operations is 

the ratio of the present value of additions and extensions 

to reserve value (PVEXT/SMD1). 

TABLE VI 

SFAS NO. 69 SIGNALS RANKING 

Year before failure 

One year Two years Three years 

Variable S.C. R Variable S.C. R Variable S.C. R 

CI/SMD-L 2.05 1 CI/SMD-L 0.63 4 CI/R 0.93 2 

CI/PVEXT 1.2 3 CI/PVEXT -0.52 5 CI/ADD -0.61 4 

RVS/BR 1.90 2 PVEXT/TL -0.95 3 CI/SMD1 

o
 

C
N
 • 

H
 1 1 

PVEXT/BR -0.62 4 SMD2/TL 3.42 1 PR/PDF< 0.50 5 

PVEXT/SMD x 0.45 7 SMD2/LTL -2.48 2 PVEXT/SMDX 0.14 7 

SMD2/TL 0.56 5 SMD2/TL -0.46 6 

PROD/ADD -0.46 6 PROD/ADD 0.73 3 



58 

In the third year before failure, the failed company 

tends to extract a very large amount of oil and gas 

relative to the new amount added to the reserves (i.e. a 

failed oil and gas company does not replace its reserves.) 

The ratios CI/SMD^ SMD2/LTL, and PVEXT/TL, are the best 

indicators for potential failure of an oil and gas company two 

years before failure. It is apparent that beginning two 

years before failure, the deterioration of the reserve 

position affects the financial position. 

In the year immediately preceding failure, CI/SMDp 

RVS/BR, PVEXT/SMDp SMD2/TL, and PROD/ADD, are the best 

indicators. This reveals that a failed oil and gas 

company s reserves and financial position have deteriorated 

as a result of the large amount of capital expenditures that 

occur in the last three years before failure relative to the 

value of its reserves. The drilling and exploration 

activities, however, failed to add a substantial amount of 

reserves relative to the beginning balance. One year before 

failure a failed oil and gas company tends to extract a large 

amount of oil and gas relative to its beginning reserves in 

order to pay its debt obligations. In addition, a failed oil 

and gas company may, one year before failure, write down its 

reserve quantity as a result of previous overstatements. 

Although in the analysis of the average of the third 

year before failure, the function based on SFAS No. 69 
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signals has the lowest discriminant power relative to the 

other functions, CI/SMDlr CI/PVEXT, and SMD2/TL also are the 

best SFAS No. 69 indicators for an oil and gas company's 

position (Table IX). 

Finaneial Statement: Signal g• 

Analysis of financial ratios, i n Table VII, indicates that 

beginning in the third year before failure, the profitability 

and liquidity positions of a failed oil and gas company 

star"t t o decline. A failed oil and gas company tends to 

finance a large portion of its operations with funds from 

outside sources and this causes a failed company to pay a 

large amount of interest relative to its earnings. Ratios 

such as NI/NW, I/NI, and NW/FA are the best financial 

indicators of the financial position of an oil and gas 

company for the two years immediately preceding failure. 

The profitability and liquidity positions, however, are 

represented in all time periods with different sets of 

variables. As Table VII and IX indicate there is no 

consistency in the discriminant power of the financial 

ratios. The ratios that are the best indicators in the year 

just before failure are not the best indicators for the 

second and third years before failure. This result supports 

the finding of previous research in this area (1). 
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TABLE VII 

FINANCIAL STATEMENTS SIGNALS RANKING 

Year before failure 
One year Two Years Three Years 

Variable S.C. R Variable S.C. R Variable S.C. R 

NW/FA 1 . 1 2 1 NW/TA 1 . 1 2 1 CA/CL - 1 . 6 5 3 

R/I 0 . 8 1 2 R/WC - 0 . 6 3 3 NW/FA 1 . 2 2 5 

I/NI - 0 . 4 3 4 NI/R - 0 . 3 6 4 R/I 0 . 8 4 8 

NI/NW 0 . 6 9 3 I/NI 0 . 7 0 2 R/AR 1 . 4 2 4 

R/WC 0 . 5 6 9 

R/C 0 . 9 2 6 

R/NW - 0 . 9 1 7 

I/NI 1 . 7 8 2 

e n 

NI/NW - 2 . 1 0 1 

The ratios based on SFAS No. 69 are, on the other 

hand, consistent in their classification ability. The 

ratios CI/SMDj, CI/PVEXT, PROD/ADD, PVEXT/SMDj^ are 

consistently the best indicators for all time periods 

tested. This fact supports the claim that SFAS No. 69 

signals are more useful than financial statements signals. 

Financial statement users should give special attention to 

specific signals from SFAS No. 69., such as costs incurred, 

extensions and additions, revisions of reserve quantity, 

and production ratios for all time periods. In using the 
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financial ratios, however, the best indicators depend on 

the amount of time before failure. Unfortunately, the 

user cannot forecast the number of years remaining before 

failure. 

Financial ratios combined with SFAS No. 69 ratios: 

The combined SFAS No. 69 signals and financial 

signals that entered the model in different time periods 

are presented in Table VIII. The discriminant model based 

on SFAS No. 69 signals combined with financial signals 

provide the highest discriminant power among all models 

(except for the third year analysis, in which the SFAS No. 

69 signals alone have the highest discriminant power). 

The same SFAS No. 69 signals mentioned in previous 

analyses appear in the combined model. The ratios 

CI/PVEXT, RVS/BR, PVEXT/BR, and PROD/ADD continue to be 

the dominant signals in the analysis of SFAS No. 69 

signals. Financial signals, on the other hand, reflect 

the profitability and liquidity positions with different 

set of ratios in each period of time. 

As shown in Table IX, the analysis of the average of 

three years, the combined SFAS No. 69 and financial 

signals significantly outperformed the two individual sets 

of signals. The financial ratios NI/NW, I/NI, NI/R 
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TABLE VIII 

FINANCIAL AND SFAS NO. 69 SIGNALS RANKING 

Year before failure 

One Year Two Years Three Years 

Variable S.C. R Variable S.C. R Variable S.C. R 

NW/FA 0.76 5 NW/FA -0.86 3 CA/CL 1.59 1 

R/I -0.46 8 NI/R 0.50 5 NW/FA -0.63 6 

NI/NW 1.11 2 CI/PVEXT 0.59 4 R/I -0.90 3 

CL/TA -0.48 7 RVS/BR -16.85 2 NI/NW 0.83 4 

CI/PVEXT 0.87 3 PVEXT/BR -17.24 1 CI/ADD 0.73 5 

RVS/BR 1.49 1 CI/SMD1 0.54 7 

PVEXT/BR -0.81 4 PVEXT/SMDr -0.95 2 

PROD/ADD 

s r 

-0.54 6 

) -l r» 

PROD/ADD -0.38 8 

(representing profitability), WC/TA (representing 

liquidity), and TL/TA (representing debt coverage) are the 

best financial indicators to be combined with SFAS No. 69 

signals in assessing the financial position of an oil and 

gas company. 
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TABLE IX 

RANKING OF VARIABLES FOR THE AVERAGE OF 
THE LAST THREE YEARS BEFORE FAILURE 

SFAS No.69 
Signals 

Variable S.C. R 

Financial 
Signals 

Variable S.C. R 

SFAS 
Fin. 

Variable 

No.69 & 
signals 

S.C. R 

CI/SMD1 0.61 2 TL/TA -0.58 4 WC/TA -0.66 5 

CI/PVEXT -0.56 3 NI/NW 0.67 3 NI/R 0.46 6 

SMD2/TL 0.80 1 R/I -0.72 2 IN/I 1.02 3 

CA/CL 0.85 1 NI/NW -1.52 2 

TL/TA 0.90 4 

CI/PVEXT 0.37 8 

PVEXT/BR 5.27 1 

C r c? +-

PROD/ADD -0.39 7 

The Predictive Hypotheses 

The predictive null hypotheses stated that the 

predictive power of SFAS No. 69 signals and SFAS No. 69 

signals combined with financial signals are not signifi-

cantly greater than that of financial signals alone. 
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The U method has been applied to test the predictive 

hypotheses by comparing the predictive ability of the SFAS 

No. 69 signals or SFAS No. 69 signals combined with 

financial signals with that of the financial signals 

alone. Table X summarizes the predictive ability of the 

three models in the four time bases. In the analysis of 

one year before failure, the financial information model 

has higher predictive power (54%) than that of the SFAS 

No. 69 model (46%) and than the combined SFAS No. 69 and 

financial model (50%). In analysis of data two years 

before failure the financial model and the combined 

financial and SFAS No. 69 models have the same predictive 

power (50%) and both are higher than that of SFAS No. 69 

signals alone (43%). In the analysis of the third year 

before failure, SFAS No. 69 signals provides the highest 

predictive power (68%) compared to that of the financial 

model (39%) and that of SFAS No. 69 combined with the 

financial signals model (43%). In the analysis of the 

average of three years before failure, the combined model 

has higher predictive power than that of the financial 

model (50%) and SFAS No. 69 (46%). 
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TABLE X 

SUMMARY OF THE PREDICTIVE POWER 

Year before 
failure 

Financial 
signals 

F N 

SFAS No.69 
signals 

F N 

Financial & SFAS 
No. 69 signals 

_F N 

8/14 7/14 
54% 

6/14 7/14 
46% 

7/14 7/14 
50% 

Average of 
3 yrs. 

8/14 6/14 
50% 

6/14 5/14 
39% 

8/14 6/14 
50% 

6/14 6/14 
43% 

10/14 9/14 
68% 

9/14 4/14 
46% 

7/14 7/14 
50% 

5/14 7/14 
43% 

10/14 7/14 
61% 

F - Failed; N = Non-failed 

Test of significance: 

Table XI summarizes the results of the test of 

significance of the predictive power comparison. The 

analysis of data one year and two years before failure shows 

that there is no statistically significant difference 

in the predictive power between SFAS No. 69 signals compared 

to financial signals and between SFAS No. 69 signals 

combined with financial signals, on one hand, and the 

financial signals alone on the other hand. 

In the analysis of the predictive ability three years 

before failure, there is a statistically significant dif-

ference at a critical level of .025 between the predictive 

power of SFAS No. 69 signals and that of financial signals. 
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The difference, however, is not statistically significant at 

a .25 level between the SFAS No. 69 signals combined with 

financial signals and financial signals alone. 

TABLE XI 

THE PREDICTIVE POWER COMPARISON 

Year before 
failure 

SFAS No. 69 vs. 
Financial 

SFAS No. 69 & Financial 
vs. Financial 

Financial > SFAS No.69 Financial > 
SFAS No. 69 & Financial 

Financial > SFAS No.69 SFAS No. 69 & Financial 
Financial 

SFAS No.69 > Financial* SFAS No. 69 & Financial > 
Financial 

Average 
of 3 ys. 

Financial > SFAS No.69 SFAS No. 69 & Financial > 
Financial** 

*Significant at .025 level 
**Significant at .25 level 

In the analysis of the average of the last three years 

before failure, the combined SFAS No. 69 and financial 

signals show a marginal advantage in predictive power over 

the financial signals alone. This difference is statisti-

cally significant only at a .25 level. 

The result of the U-method, then, supports the finding 

of the discriminant hypotheses. In both the first and 

second year before failure, financial and SFAS No. 69 

signals separately or combined together, have similar 



67 

predictive power for the financial position of an oil and 

gas company. in the third year before failure, however, 

SFAS No. 69 signals provide users of financial reports with 

the most powerful indicators for the financial position of 

an oil and gas company. 

As Table XII shows, the study failed to reject the null 

hypotheses (Bl) and B2) in the analysis of data for one year 

and two years before failure. For the third year before 

failure, the study rejects the null hypothesis (Bl). In the 

analysis of the average of three years prior to failure, the 

study rejects the null hypothesis (B2) only at a .25 level. 

TABLE XII 

SUMMARY OF PREDICTIVE HYPOTHESES TESTING 

Year before failure 
Average of 
3 years 

Hypothesis 
Bl 

Fail to 
reject 

Fail to 
reject 

Reject 
S > F 

At .025 level 

Fail to 
reject 

Hypothesis 
B2 

Fail to 
reject 

Fail to 
reject 

Fail to 
reject 

Reject 
S&F > F 

At .25 level 

S SFAS No. 69 signals 
F Financial signals 
S&F SFAS No. 69 combined with financial signals 

Bl The predictive ability of SFAS No. 69 signals is not 
significantly greater than that of financial signals. 

B2 The predictive ability of SFAS No. 69 signals combined 
with financial signals is not significantly greater than 
that of financial signals alone. 
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CHAPTER VIII 

SUMMARY AND CONCLUSION 

Overview of the Study 

In 1982, the Financial Accounting Standards Board (FASB) 

issued SFAS No. 69 requiring certain supplementary 

disclosures for oil and gas producing companies. The 

Standard required oil and gas producing companies to 

disclose additional information, supplementary to financial 

statements, regarding cost incurred, capitalized costs, 

reserve quantities, and discounted future cash flows. The 

FASB claimed that the additional signals required by SFAS 

No. 69 should enhance the predictive value of the financial 

reports of oil and gas producing companies. Previous 

research regarding the usefulness of reserve and other 

supplementary information has been inconclusive. The 

predictive value of such disclosures, by themselves or as 

supplements to financial statements, is an empirical 

question. This study's main objective, then, was to test 

empirically the usefulness of SFAS No. 69 signals in 

terms of their discriminant and predictive ability for 

business failures in the oil and gas industry. 

To achieve that objective, four null hypotheses were 

formulated and data were collected for 28 oil and gas 

companies (14 failed and 14 non-failed). Twenty-four ratios 

representing financial signals and 18 ratios representing 

69 
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SFAS No. 69 signals were developed. Then the MDA technique 

was used to develop three equations, one based on financial 

ratios, the second based on SFAS No. 69 ratios, and the 

third based on the combined SFAS No. 69 and financial 

ratios. The resulting equations were used to classify the 

28 companies into failed and nonfailed. The analysis was 

repeated for four time bases, one year before failure, two 

years before failure, three years before failure, and the 

average of the last three years before failure. The U-

method was used to assess the predictive ability of the 

three equations in the four time bases. 

After assessing the discriminant and predictive ability, 

the t-test was used to determine if there is a significant 

difference in the discriminant and predictive ability 

between SFAS No. 69 signals and financial signals, or 

between SFAS No. 69, signals combined with financial signals, 

and financial signals alone. 

Results 

The results of the significance test indicated that 

the SFAS No. 69 signals, have more discriminant and 

predictive power than financial signals alone only in the 

analysis of the third year before failure. The 

significance test also indicated that the SFAS No. 69 

signals, combined with financial signals, have more 

discriminant power than do financial signals alone in the 

analysis of the second year before failure, third year 
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before failure, and the average of three years before 

failure. The predictive power of SFAS No. 69 signals, 

combined with financial signals, is significantly higher 

than that of financial signals alone only in the average 

of three years before failure. The difference in the 

discriminant and predictive power in the first year before 

failure is not statistically significant at an alpha level 

of .25. The results of the various analyses indicated that, 

unlike financial ratios, SFAS No. 69 signals are stable in 

their discriminant and predictive power in different time 

bases. 

Conclusions 

The study concluded that SFAS No. 69 signals are useful 

by themselves or as supplements to financial statements in 

assessing the financial position of an oil and gas company. 

The SFAS No. 69 signals can be analyzed by management, 

investors, creditors, and other users to detect 

the deterioration of the financial position before failure. 

Management can take the necessary decisions to avoid the 

failure. Other users can make the correct decision 

regarding their investments. The study also concluded that 

SFAS No. 69 signals are more stable in their discriminant 

and predictive power than are financial signals. Signals 

such as CI/R, CI/SMD, PVEXT/SMDX, RVS/BR, and PROD/ADD were 

found to be useful in all time periods. Financial signals, 
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on the other hand, are not stable in their discriminant and 

predictive power. A ratio that appeared in one year's 

analysis often did not appear in succeeding years or in 

prior years. Since financial statements users cannot 

determine the exact time before failure, the instability of 

financial signals contributes to making SFAS No. 69 signals 

more useful than financial signals in assessing the 

financial position of an oil and gas company. 

Implications and Suggestions for Future Research 

The study supports the statement by the FASB that SFAS 

No. 69 signals enhance the predictive value of the financial 

reports for oil and gas producing companies. Since com-

parability is lacking in oil and gas financial statements 

because of the use of widely different methods of accounting 

(successful efforts and full costing) such disclosures 

become necessary and important. 

^ different conclusion could be drawn, however, if the 

sample size had been larger than 28 companies. Despite the 

fact that the assumptions of MDA were not violated and that 

MDA was robust for the violation of normality, the 

researcher encourages future similar research with a larger 

sample size. Another area for potential future research is 

to expand the analysis to five years before failure to assess 

the trend of SFAS No. 69 signals over a longer period before 

failure. 
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Finally, the difference between the discriminant and 

predictive power of the signals for business failure in oil 

and gas producing companies using the successful efforts 

method and those using the full costing should be 

investigated. 
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Illustration I 

CAPITALIZED COSTS RELATING TO OIL AND GAS 
PRODUCING ACTIVITIES AT 

DECEMBER 31, 19XX 

Total 

Unproved oil and gas properties $x 
Proved oil and gas properties x 

IT 

Accumulated depreciation, depletion, 
and amortization, and valuation 
allowances X 

Net capitalized costs $X 

Enterprise's share of equity method 
investees' net capitalized costs $x 



Illustration 2 

COSTS INCURRED IN OIL AND GAS PROPERTY ACQUISITION 
EXPLORATION, AND DEVELOPMENT ACTIVITIES ' 

FOR THE YEAR ENDED DECEMBER 31, 19XX 

Total 
United 

States 

Other 
Foreign Foreign Foreign 

Geographic Geographic Geographic 
Area A Area B Areas 

Acquisition of properties 
— Proved 
— Unproved 

Exploration costs 
Development costs 
Enterprise's share of 

equity method investees' 
costs of property 
acquisition, 

exploration, and 
development 

$X 
X 

X 
X 

$X 
X 

X 
X 

$x 
X 

X 
X 

$x 
X 

X 
X 

$x 
X 

X 
X 
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RESULTS OF OPERATIONS FOR PRODUCING ACTIVITIES 
FOR THE YEAR ENDED DECEMBER 31, 19XX 

United 
Total States 

Foreign 
Geographic 
Area A 

Foreign 
Geographic 
Area B 

Sales 
Transfers 
Total 

$x 
_X 
X 

$x 
_x 
X 

$X 
_x 
X 

$x 
_x 
X 

Production costs 

Exploration expenses 

(X) 

(X) 

(X) 

(X) 

(X) 

(X) 

(X) 

(X) 

Depreciation, depletion, 
and amortization, and 
valuation provisions 

ill 
X 

1X1 
X 

1X1 
X 

1X1 
X 

Income tax expenses 
m 1X1 1X1 IX) 

Results of operations 
from producing 
activites (excluding 
corporate overhead 
and interest costs) $x $X $x $x 

Enterprise's share 
of equity method 
investees' results 
of operations for 
producing activities $x $x $x $x 



Illustration 4 

Proved developed and 

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

Total 

OU Gas ou Gas Oil Gas OU Gas Qj| Gas 

United 
States 

Foreign 
Geographic 

Area A 
OU 

Foreign 
Geographic 

Area B 

77 

Other 
Foreign 

Geographic 
Areas 

undeveloped reserves: 
Beginning of year X X X X X X X X X X 
Revisions of previous 

estimates X X X X X X X X X X 
Improved recovery X X X X X X X X X X 
Purchases of minerals 

in place X X •x X X X X X X X 
Extensions and discoveries X X X X X X X X X X 
Production (X) (X) (X) (X) (X) PC) (X) (X) (X) (X) 

Sales of minerals in place (X) (X) 

End of year Xf X 

Proved developed reserves: 

Beginning of year X X 
End of year X X 

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 X X 

Received during the year X X 

Enterprise's proportional 
interest in reserves of 
investees accounted for 
by the equity method-
end of year 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 
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Future cash inflows* 
Future production and 

development costs* 
Future income tax 

expenses* 
Future net cash flows 

10% annual discount for 
estimated timing of 
cash Hows 

Standardized measure of 
discounted future 
net cash flows 

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

Total 

SX 

(X) 

J X ) 

X 

J X ) 

s x t 

United 
States 

SX 

(X) 

JX) 

X 

JX) 

SX 

Foreign 
Geographic 

Area A 

S X 

(X) 

JX) 

X 

(X) 

SX 

Foreign 
Geographic 

AreaB 

S X 

(X) 

JX) 

X 

(X) 

S X 

Other 
Foreign 

Geographic 
Areas 

S X 

(X) 

JX) 

X 

(X) 

S X 

SX SX SX S X SX 

P r i"C i P i l °< «*.«ardi*d flows during 19XX 

Sales and transfers of oil 
and gas produced, net 
of production costs 

Net changes in prices 
and production costs 

Extensions, discoveries, 
and improved recovery, 
less related costs 

Development costs 
incurred during 
(he period 

Revisions of previous 
quantity estimates 

Accretion of discount 
Net change in income 

taxes 
Other 

measure of discounted future net 

S(X) 

X 

(X) 

X 
X 

X 
X 
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FAILED GROUP 

Company Name 

1. Amarex, Inc. 

2. Barber Oil Corp. 

3. Dalco Petroleum Corp. 

4. Empire Oil and Gas Co. 

5. Marion Corp. 

6. MGF Oil 

7. Nucorp Energies, Inc. 

8. OKC Corp. 

9. Omni Exploration, Inc. 

10. Partners Oil Co. 

11. Tenneco Offshore Co. 

12. Texas General Resources 

13. Towner Petroleum 

14. Transcontinental Energy 

Date of Failure 

1983 

1980 

1983 

1982 

1983 

1984 

1983 

1980 

1983 

1983 

1982 

1982 

1984 

1984 
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NON-FAILED GROUP 

Company 

1. Argo Petroleum 

2. Energy Resources 

3 . Gulf Resources 

4. Hershy Oil 

5. McFarland Energy 

6. Pyramid Oil 

7. Ratlif Drilling 

8. Sage Drilling 

9. Tesoro 

10 . Texas Am. 

11. Texas Energies 

12. Wiser Oil 

13. Universal Energy 

14. U.S. Energy Search 



APPENDIX C 

THE RESULT OF U-METHOD 



Eldahrawy, Kamal M., An Empirical Investia^mn of the 

Discriminant and Predictive Power of the SFAS No. 69 Signals 

for Business Failure in the O U and Gas Industry. Doctor of 

Philosophy (Accounting), December, 1985, 92 pp., 12 tables, 

^ illustrations, bibliography, 67 titles. 

In 1982, the Financial Accounting Board (FASB) issued 

Statment of Financial Accounting Standards No. 69 (SFAS 

No. 69) which required oil and gas producing companies to 

disclose supplementary information to the basic financial 

statements. The FASB considered these disclosures to be 

necessary to compensate for the deficiencies in historical 

cost financial statements. 

The research hypothesized that SFAS No. 69 signals by 

themselves or as supplmentary to financial signals have 

more discriminant and predictive ability for business 

failure in oil and gas industry than do financial signals 

alone. m order to test that hypothesis, the study used the 

multiple discriminant analysis technique (MDA) to develop 

three equations. The first is based on SFAS NO. 69 signals, 

the second on financial statement signals, and the third on 

joint financial and SFAS No. 69 signals. Data were 

collected from the 10-K's and the annual reports of 28 oil 

and gas companies (14 failed and 14 nonfailed). The 

analysis was repeated for four time bases, one year before 

failure, two years before failure, three years before 



failure, and the average of the three years Immediately 

before failure. 

After assessing the discriminant and predictive ability 

of each equation in the four time bases, a t-test was used 

to determine a significant difference in the discriminant 

and predictive power existed between SFAS No. 69 signals or 

SFAS No. 69 signals combined with financial signals and 

financial signals alone. 

The study concluded that SFAS No. 69 signals by them-

selves or as supplementary to financial statements have more 

discriminant and predictive power for business failure than 

financial signals alone in the analyses of the third year 

before failure and of the average of three years before 

failure. The study, however, found no significant 

difference in the discriminant and predictive ability in the 

analyses of one year and two years before failure. The 

results indicated that SFAS No. 69 signals are useful for 

financial report users in detecting the deterioration 

of the financial position of an oil and gas company 

before failure. 



APPENDIX C 

ONE YEAR BEFORE FAILURE ANALYSIS 

Failed Group 
Compan Non-Failed Group 

£ - S F&S 
F&S Compan 

01-AMAREX 01-ARGO 

02-OMNI 
02-PYRAMID 

0 3-TOWNERS 
03-UNIV. ENE. 

04-PARTNERS 
04-HERSHY 

0 5-DALCO 
05-TESORO 

06-MARION 
06-SAGE DRILL 

07-MGF 
07-ENER.RES. 

08-NUCQRP 
08-GULF RES. 

09-TRANS CONT 09-U.S. EN 

10-EMPIRE 10-RATLIF 

11-OKC 
11-MCFAR 

12-BARBER 12-WISER 

13-TEXAS GEN 
13-TEXAS AM. 

14-TENN. OFF 
14-TEXAS EN. 

C = Correctly classified; I = Incorre ctly classified 
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APPENDIX C 

TWO YEARS BEFORE FAILURE ANALYSIS 

Failed Group 
Company 

01-AMAREX 

02-OMNI 

03-TOWNERS 

04-PARTNERS 

05-DALCO 

06-MARION 

07-MGF 

08-NUCORP 

09-TRANS CONT, 

10-EMPIRE 

11-OKC 

12-BARBER 

13-TEXAS GEN. 

14-TENN. OFF. 

C C 

I 

C 

I 

I 

I 

C C 

C 

C 

C 

I 

C 

I 

I 

I 

C 

C 

C I 

F&S Compart 

C 01-ARGO 

C 02-PYRAMID 

C 03-UNIV. ENE. 

C 04-HERSHY 

I 05-TESORO 

I 06-SAGE DRILL 

I 07-ENER.RES. 

C 08-GULF RES. 

I 09-U.S. EN. 

I 10-RATLIF 

I 11-MCFAR 

I 12-WISER 

C 13-TEXAS AM. 

C 14-TEXAS EN. 

Non-Failed Group 
F S F&S 

I I I 

C c c 

I I I 

C c c 

C I I 

I I I 

I I c 

I I I 

I c c 

I I I 

c c c 

c c c 

I I I 

c c c 

C = Correctly classified; I = In correctly classified 
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APPENDIX C 

THREE YEARS BEFORE FAILURE ANALYSIS 

Failed Group 
Company F S 

Non—Failed Group 
F&S Company F S F 

01-AMAREX 

02-OMNI 

03-TOWNERS 

04-PARTNERS 

05-DALCO 

06-MARION 

0 7-MGF 

08-NUCORP 

09-TRANS CONT, 

10-EMPIRE 

11-OKC 

12-BARBER 

13-TEXAS GEN. 

14-TENN. OFF. 

C C C Ol-ARGO I c 

I I I 02-PYRAMID I c 

I C I 03-UNIV. ENE. I I 

I C I 04-HERSHY I c 

C C I 05-TESORO C C 

I C C 06-SAGE DRILL. C I 

I I I 07-ENER.RES. C C 

C C C 08-GULF RES. I I 

C C C 09-U.S. EN. I c 

C I I 10-RATLIF I c 

I C I 11-MCFAR C C 

I C C 12-WISER C C 

I C I 13-TEXAS AM. I I 

C I I 14-TEXAS EN. I I 

C 

C 

I 

C 

C 

I 

C 

I 

C 

C 

I 

I 

I 

I 

C Correctly classified; I = Incorrectly classified 
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APPENDIX C 

AVERAGE OF THREE YEARS 

Failed Group 
Compan 

01-AMAREX 

02-OMNI 

03-TOWNERS 

04-PARTNERS 

05-DALCO 

06-MARION 

07-MGF 

08-NUCORP 

09-TRANS CONT 

10-EMPIRE 

11-OKC 

12-BARBER 

13-TEXAS GEN. 

14-TENN. OFF. 

I 

C 

C 

I 

C C 

C C 

I I 

C C 

F&S Compan 

C Ol-ARGO 

02-PYRAMID 

03-UNIV. ENE. 

04-HERSHY 

05-TESORO 

06-SAGE DRILL 

07-ENER.RES. 

08-GULF RES. 

09-U.S. EN. 

10-RATLIF 

11-MCFAR 

12-WISER 

13-TEXAS AM. 

14-TEXAS EN. 

Non—Failed Group 
F S F&S 

C 

C 

C 

c 

c 

c 

c 

c 

I 

c 

I 

I 

I 

I 

c 

c 

c 

I 

c 

c 

I 

I 

I 

I 

c 

c 

c 

I 

I 

C - Correctly classified; I = Incorrectly classified 
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