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Introduction

Under MMS's current royalty oil valuation rule’, issued in 2000, the transportation
allowance under non-arm’s-length arrangements for movement of oil produced from Federal
lands to a point of sale off the lease includes a capital cost element equal to the Standard &
Poor's BBB industrial bond rate’. This is intended as an administratively simplified way to
approximate the cost of capital faced by petroleum producing firms holding pipeline assets or
investing in such assets. This paper investigates whether such a measure is a plausible
approximation of such cost.

First, we present a conceptual framework for an appropriate measure of capital cost
suitable for the rule. Such a measure must include both debt and equity cost, regardless of the
specific financing earmarked for a specific asset. Second, using readily available current
information from independent financial analysts, we conclude that the BBB bond rate itself
appears far too low to cover the capital cost of the typical oil and gas firm represented by this
data. This recent data suggests that an allowance of 1.6 to 1.8 times the BBB rate would be
more appropriate for such a rule, Several variations on this analysis suggest that this key result,
particularly the floor of 1.6 on an appropriate multiple, is insensitive to substantial variations in
the choice of industry sample or the choice of time period.

130 CFR 206.111(b), (D).

% As measured by the Standard and Poar’s Corporate and Government Bond Yield Index, BBB Industrial, as published in
the monthly Stasndard and Poor’s Bond Guide. Appendix A presents the historical vaiues of the monthly index through
October 2002,




The Cost of Capital

The appropriate basis for measuring the allowance for transportation is the cost of capital
to the firm. The cost of capital is the return that the market requires in order to attract funds to
an investrent. To survive in the long run, a firm must earn a return at least equal o its cost of
capital. If a project cannot be expected to earn a return sufficient to cover the cost of capital, it
should not be considered for investment. In the case of the MMS rule, setting the alfowance at a
level below that required to cover capital cost would provide an active and significant disincentive
to development, especially in areas where pipeline investments are an essential component, such
as the deep waters of the OCS.

Firms typically raise capital by issuing both debt and equity. The cost of issuing debt is
typically lower than that of equity. Given this relationship, there is a natural question as to why
firms should ever resort to equity finance. Both are used because a firm's access to the less
expensive debt market (its “debt capacity”) is fimited by the fact that investors perceive excessive
debt as risky. In the case of a bankruptcy, for instance, the firm is obligated to pay debt holders
before equity holders. Consequently, there is less risk associated with debt than equity?,

In the regulatory area, the cost of capital is typically measured by a firm's weighted
average cost of raising investment funds. JThis is the appropriate measure of the firm’s cost of
capital regardless of the spedific financing used to fund any particufar project, That is, even if
debt alone finances a specific project, the cost of debt finance alone fails to capture the cost of
capital because the firm will have used up part of its debt capacity and will be forced to earmark
higher cost equity capital to other projects.

Capiftal Structure

In the petroleum industry, there is a distinctive difference in the capital structure of the
producers who fall into the refining industry (S1C291), and those who fall into the oi and gas
extraction industry {SIC131)*. While some firms in SIC291 are in fact exclusively refiners, most
are large integrated firms engaged in production as well. As a consequence, the petroleum
producing industry is composed of two SICs. 51C291 consists principally of integrated majors,
while SIC131 consists of independent producers. Using a sample of firms developed
independently by Ibbotson and Assodates for a widely used reference on capital costs, we can
estimate the capital structure of the two segments of the petroteum industry. About a third of
the capital of independent producers, and about 11% of the capital of the integrated majors,
currently consists of debt, as seen in Table 1.

Table 1. Debt share of total capital (%)

SiC131 SiC291
Latest 33.92% 11.30%
Last 5 years 32.99% 8.40%

Source:
Ibbotson Associates, Cost of Capital 2002 Yearbook,
Monthly supplement with data through September 2002

* In fact, a study done in 2000 by the Energy Information Administration examined the characteristics of independent
petroleum producers wha survived the severe price colfapse in the industry in 1998 and 1999. It found that a key
difference between survivars and nonsurvivors was net their skill at finding and producing ofl, as measured by their
costs of reserve replacement, but rather the level of debt of the firm as it entered the period. Firms with higher than
average debt ratios faced markedly lower odds of survival. US Department of Energy [2000].

* Both industries are engaged in oil and gas extraction, but the SIC dassification is made on the basis of the primary
activity. As a consequence, independent producers generally fall in SIC131, while integrated producers generally fall into
SIC291, since their refining activity dominates.

5 Ibbotson and Associates, 2002 Capital Cost Yearbook, monthly supplement with data through September 2002,




Cost of Debt

The cost of debt to a firm depends on its credit-worthiness as determined by its bond rating
(as determined by Standard and Poor's or Moody's), as well as on its marginal tax rate®.
Specifically,

K;os(-—fax - K;re—fa): (1 _ t)

In both areas the two industry segments differ. First, there are very different levels of credit-
worthiness between the large integrated firms and the independent producers, as reflected in the
Standard & Poor’s bond ratings shown in Table 2. Note that of the independent producers, 90 of
the 99 firms in the sample are below BBB or not rated. On the other hand, 6 of the 11
integrated firms have bond ratings BBB or better.

Table 2. Debt Rafing by SIC

SIC131 SIC291
Capital Capital
S&P Debt Rating (billions of §) No. of Firms (billions of $) No, of Firms
AAA, AA A 1110 1 32210 3
BBB 81.80 8 20.90 3
BB,B,CCC,CC,D 25.90 20 1.90 2
Not Rated 10.90 70 0.40 3
TOTAL 129.70 99 345.20 1

Source: Ibbotson Asscciates, Cost of Capital 2002 Yearbook,
Monthly supplement with data through September 2002

This gives rise to substantially higher debt costs (pre-tax) faced by independents relative to the
integrateds, and to debt costs faced by a substantial proportion of independents that alone
(apart from equity cost) are unambiguously higher than the BBB rate offered by MMS. Second,
integrated firms and independents face differing marginal tax rates, arising both from explicit
statutory differences in tax provisions faced by the two segments and by dynamic features of the
tax code which give rise to systematic differences in rates across all firms’, Generally, these rate
differences favor the smaller independents, tending to offset part of the difference in pretax debt
costs arising from credit ratings. As seen in Table 3, the marginal tax rates faced by
independents was 22.7%, while the integrated firms faced a rate of 34.5%, nearly the full
maximum statutory rate®,

5The tax effect arises from the deductibility of interest expense. I should be noted that any published bond rate, such as
the BBB index referenced in the MMS rule, is a pre-tax rate.

7 In & static sense, the marginal tax rate is simply the statutory federal rate {35%) plus state and ocal rates between 1%
and 12%, thought to average 5% (See KPMG, “Corporate Tax Rate Survey,” January 2002). However, when one takes
into account the dynamic effects of loss limitations, carryforward and carryback provisions, the Alternative Minimum Tax
{AMT), etc., this is no longer the case, See Graham, J, [1996]. “Proxies for the Corporate Marginal Tax Rate,” Journal of
Financial Economics, Vol. 42, pp. 187-221.

¥ Private communication with Tara McDowell, Thbotson Associates, November 21, 2002,




Table 3. Marginal Tax Rates (%)

SIC131 SIC2H
22.12% 34.48%

Source: Ibbotson Associates data®

Cost of Equity

While there is no universally accepted method for measuring the cost of equity capital,
there are a number of common methods used to estimate such costs.  Despite some criticism,
and the availability of alternative models, the most widely used mode! for estimating the cost of
equity capital, particularly for large firms, is the Capital Asset Pricing Model (CAPMY*®. The CAPM
model is based on a view that the difference between the cost of equity and the rate of retumn
offered by a risk-free security is a linear function of the systematic risk* associated with holding
that firm’s stock. Specifically,

K, =R +p&K, -R,)

Where K, is the cost of equity, R. is the risk-free rate of return (usually a Treasury bill), K., is the
market rate of return (measured as the return on the whole market), and beta is a measure of
systematic risk in the company stock.

For the Ibbotson sample, Table 4 presents the estimated cost of capital for the two
segments of the oil and gas industry®. As seen in the Table, the cost of equity capital is between
2% and 3% higher for independent producers than for integrated majors.

Table 4. Cost of Equity Capital, Alternate Models

SiC131  SIC2%1
CAPM 10.48%  8.31%
CAPM+Size Premium 11.20% 8.31%

Source: Ibbotson Assoclates, Cost of Capital 2002 Yearbook
Monthly supplement with data through September 2002

% Calculated by Ibbotson Associates as the market capitalization weighted sum of the marginal tax rates for each firm.
Firm rates are provided by John Graham, using methods described in the Graham [1996,1998].

9 Pratt, S. {2002]. Cost of Capital: Estimation and Applications, Second Edition,John Wiley and Sons, Hoboken, NJ, p.70.
1 Systematic risk is the uncertainty of future returns to a particular company stack attributable to a systematic
relationship of that stack value to that of the market as a whole,

2 While not described here, for the purpase of keeping the exposition simple, in the actual Ibbotson calculation this is the
cost of common stock equity, The numbers presented here actually include & separate category of capital for preferred
stock, whose cost is the issuance of preferred dividends, However, the proportion of these shares Is typically so low that
such shares may be neglected.

= The size premium adjustment to the CAPM measure reffects a finding in many empirical studies that realized returns on
many small companies have been substantially larger over a long time period than the original CAPM formulation would
have predicted.




Weighted Average Capital Cost

These components, debt cost and capital cost, may be summed with the appropriate
weights and tax rates to compute either a post-tax weighted average capital cost (WACC) for
each industry segment in the Ibbotson sample, equal to

WACCH™ = oK I (1~ 1) + (1 - @)K,
where alpha is the debt share of the firm’s capitai*,
or a pre-tax WACC, equal to

WACCT™ =K I + (1~ a)K_ /(1-1)

Because of the dominance of equity in the capital structure of both segments, particularly the
integrated firms, the lower debt cost has little influence on the computed WACC. As seen below
in Table 5, the integrated firms are estimated to have a capital cost of 8.2%, only slightly below
their cost of equity. Independents are estimated to have post tax capital costs between 2% to
3% higher than the integrated producers, though still only slightly below their own equity cost.

Table 5. Weighted Average Post-tax Cost of Capital

SIC131 SIC291
CAPM 10.41% 8.16%
CAPM+Size Premium 10.91% 8.16%

Source: Ibbotson Associates, Cost of Capital 2002 Yearbook
Monthly supplement with data through September 2002

Alternately, using the estimated federal marginal tax rates shown in Table 3, and neglecting any
state income tax®, this pre-tax WACC may be computed by dividing the entries in Table 5 by the
quantity (1-t). Using the above data, this implies a pretax range of 13.5% to 14.1% for SIC31,
and 12.5% for SIC291, as shown in Table 6. The higher pretax cost reflects the fact that the
income tax raises the necessary hurdle rate of return required to cover the cost of any project.

Table 6. Weighted Average Pre-tax Cost of Capital

Sic1 810294
CAPM 13.5% 12.5%
CAPM+Size Premium 14.1% 12.5%

Source: Calculated from Tables 3 and 5.

' This is a reasonable approximation given that most of the resources involved are lacated on federal offshore fands
outside of state jurisdiction.




Implied Multiple of the BBB Rate

Compared to the BBB rate, these cost measures are substantially higher. The published
Ibbotson measures are point estimates of WACC as of October 2002, The closest corresponding
published BBB rate, for October 2002, was 7.68%. As seen in Table 7, the implied multiple of
BBB bond rates during this period was 1.62 for the integrated firms, and 1.76 to 1.84 for the
independents.

Table 7. Ratio of Weighted Average Pre-tax Cost
of Capital to BBB Bond Rate

SICt31 SIC291
CAPM 1.76 1.62
CAPM+Size Premium 1.84 1.62

Source: calcufated as ratio of pre-tax WACC (Table 6)
to October 2002 BBB rate

It is easily shown that an alternate measure, using the lower post-tax WACC, is precisely
equivalent, when compared to the BBB rate adjusted to a comparable post-tax basis. That is,

WACCH™™"=  WACCT*™™(1-1) WACC"™
BBB post—lax - BBB pre—tax (I _ t) BBBpre~!rzx

As a consequence, it is clear that current MMS treatment significantly understates the capital cost
associated with transportation assets. One approach to correcting this problem would be to
adjust the BBB bond rate upward by a multiple designed to correct this understatement. The
current data, for example, would require a multiple from 1.76 to 1.84 for SIC131, and 1.62 for
S1C291.

While somewhat imprecise, a simple multiple of the BBB bond rate avoids the burden of
individually taitored cost allowances by substituting an administrative expedient that offers a
reasonable prospect, on average, of covering the capital costs associated with pipeline assets.
Establishing such a rule at too high a level would provide an unintended subsidy to such
investment; establishing it at too low a level provides an unintended penalty to such investment.
The data presented above suggest that the current rule falls far short of the capital cost required
to leave the investment choice undistorted. As a consequence, the current rule provides an
active and significant disincentive to development, espedially in areas where pipeline investments
are an essential component, such as the deep waters of the OCS.

Key Sensitivities
A key question: How robust is this condlusion is to the particular data and methodology

selected? In particular, two key sensitivities warrant examination, namely, the sample of
companies used in the analysis and the time period selected for the analysis.

¥ Communication with Mike Barad, Ibbotson Associates, November 21, 2002




Sample Selection

Because one constraint on the analysis was to rely as much as possible on readily
available public data of known reliability, the samples of companies used by Ibbotson Associates
in its most recent update to its 2002 Capital Cost Yearbook was taken to be representative of the
SIC131 and SIC291 compenents of the petroleum producing industry.  However, it was
recognized that these samples were less than perfect representatives of the universe of
petroleum producing firms building and operating pipeline assets. In particular, it seemed likely
that the 11 firms in the Ibbotson SIC291 sample underrepresented the major integrated firms
operating offshore, and that the 99 firms in the Ibbotson SIC131 sample overrepresented small
independent producers with few if any pipeline assets. Because the larger firms typically have
lower WACC than the smaller firms, this sample composition offered the potential for upwardly
biasing the WACC and the estimated multiple of the BBB rate.

To test for such a systematic bias, API commissioned Ibbotson Associates to complete a
study of capital cost for an alternate sample, namely the sample of 30 companies whose financial
performance is routinely monitored by the Department of Energy as part of the Financial
Reporting System (FRS). This set of FRS companies, shown in Appendix B, consists of the
nation’s largest energy producers, and has been a widely used barometer of US energy industry
performance since the mid-70s. It contains all of the integrated oil companies as well as the
largest independent producers and refiners. Consequently, it is likely to contain virtually all of
the SIC291 firms with pipeline assets and alf of the largest SIC131 firms with pipefine assets, By
excluding all of the smaller independents unlikely to hoid pipeline assets, it eliminates any
potential upward bias resuiting from their inclusion in the original Ibbotson sample. However, it
neglects those middle size independents who may hold pipeline assets. Since these omitted
firms are likely to have higher WACC than the FRS companies, the FRS sample has a clear and
known bias toward lower than average industry WACC, so that jis estimated WACC may properly
be interpreted as a floor to the ingustry WACC. Table 8 presents a summary of the main resuits,
along with a comparison with the Ibbotson yearbook sample.

Table 8. Comparison of FRS and Ibbotson Samples

[bbotson Ibbotson  FRS
Sample, Sample,
SIC131 s

Tax Rate 0.23 0.34 0.30
Debt Share 0.34 0.1 0.17
Equity Share 0.66 0.88 0.83

Cost of Equity {pre-tax) 14.49 12.68 13.38
Cost of Equity (post-tax) 11,20 8.31 9.43

WACC (post-fax) 10.91 8.16 8.60
WACC {pre-tax) 14.12 12.45 12.22
BBB {post-tax) 5.94 5.03 541
BBB (pre-tax) 1.68 7.68 7.68

Ratio (WACC/BEB) 1.84 1.62 1.59




As seen in the table”, the estimated post-tax WACC is 8.6%. Given the estimated 29.6%
marginal tax rate, this implies a pre-tax WACC of 12.2% in Qctober 2002, or 1.59 times the
October 7.68% BBB bond rate, almost identical to the lower bound of the range developed on
the basis of the original Ibbotson sample data. Given the known conservative bias of the FRS
sample, these results provide a sound estimate of a lower bound on an appropriate multiple to be
infroduced as a part of any rulemaking. Consequently, they confirm the results presented based

on the Ibbotson sample: the multiple specified by a simple rule must be gt least sbout 1.6 times
the BBR rate to plausibly cover the capital cost associated with pipeline assers,

Time Period

There is no reason to expect a priori that the estimate of the muitiple should be stable
over time or that the particular value for October 2002 should be a representative estimate for
any other particular date. Rather, an empirical test is needed to assess whether either is true.
Therefore, a second analysis was conducted, estimating the multiple at the beginning* of each
year from 1997 to 2002, and comparing these estimates to that obtained for the maost recent
data, October 2002. This was a period of enormous change in both the structure and the market
environment of the industry, as it consolidated in the face of extraordinary variations in revenue
and spending associated with extraordinary price volatility. Tables 9 and 10 present the results
of this examination for each of the two industry sectors.

Table 9. Behavior of Estimated Multiple for SIG131, 19972002

1997 1898 1999 2000 2001 2002 October

2002
Tax Rate 0350 0238 0264 0065 0156 0212 0.227
Debt Share 0.280 0.376 0301 0238 0209 0.278 0.338
Equity Share 0.720 0.624 0.69% 0762 0791 0722 0.661
Cost of Equity {pre-tax) 2285 1494 1914 1552 1509 1564 14.49
Cost of Equity (post-tax}  14.85 11.37 14.08 1452 1274 4232 11.20
WACC (post-tax) 12.28 1009 1185 1259 12.09 11.95 10.91
WACC (pre-tax) 1847 1326 1611 1346 1432 1517 1442
BBB {post-tax) 556 543 558 B0 698 655 594
BBB {pre-tax) 784 713 758 866 827 8N 7.68
Ratio (WACC/BBB) 221 186 213 155 173 183 1.84

'7 The complete Ihbotson study of the FRS companies is presented as Appendix D to this report.

'* Ideally, this would have been January of each year, insofar as the MMS rule spacifies the use of a January BBB rate,
However, Tbbotson only publishes the Yearbook with data through March, along with quarterly supplements at the end of
June, September and December. The March publication was chosen for the analysis on the strong recommendation by
Ibbotson that its refative completeness and consistency made it the most appropriate choice for a multi-year comparison,
In particular, it appeared that the alternative (end-December) resulted in severe underreporting of debt in the petroleumn
industry, distorting the capital structure toward equity. Ibbotson's recommendation is attached o this report as Appendix
E. Tables 9 and 10 calculate the multiple on the basis of a comparison of the March WACC with the March BEB rate.
However, there is no significant difference if the January BBB rate is used as an aiternative.




Table 10. Behavior of Estimated Muitipte for SIC291, 1997-2002

October

1997 1998 1989 2000 2001 2002 2002

Tax Rate 0.350 0.315 0.319 0,348 0.345 0.347 0.345
Debt Share 0.128 0.104 0.104 0.109 0.064 0.026 0113
Equity Share 0.873 0.896 0.896 0.892 0.936 0.974 0.887
Cost of Equity {pre-tax) 18.40 16.23 16.31 14.78 1597 14.13 12.68
Cost of Equity {post-tax} 11.96 11.11 1111 964 1047 9.23 8.31
WACC (post-tax} 11.03 1046 1046 9.16 10.09 9.15 8.16
WACC (pre-tax) 16.97 15.28 15.35 14.04 1540 14.01 12.45
BBB {post-tax) 543 488 516 565 542 543 5.03
BBBE (pre-tax) 784 743 758 866 827 B3 7.68
Ratio (WACC/BBB) 204 214 203 162 186 1.69 1.62

As shown in Tables 9 and 10, this analysis suggests that estimates based on current data
{the most recent Ibbotson data in October 2002) appear conservative relative to similar
measures calculated for the last six years. The average estimated multiple for the six years from
1997 to 2002 is virtually identical for both SIC131 and SIC291, at about 1.9. The estimates
based on October 2002 data are 2% less than the 5 year average for SIC131, and 15% below
the 5 year average for SIC 291.

Summary

This study suggests strongly that the current aliowance of the BBB bond rate does not
offer a reasonable prospect of covering the capital cost associated with pipeline assets involved in
the transportation of Federal royalty crude, The principal findings of the study are that:

1. Analysis of current data show that the estimated multiple required to cover capital cost
associated with these pipelines would be between 1.6 and 1.8.

2. An independent analysis conducted by Ibbolson Associates for the FRS companies, a
widely used sample of firms more representative of the universe of firms holding such
pipeline assets, confirmed that it would require a multiple of af /east 1.6 times the BBB
rate to plausibly cover capital costs.

3. Examination of the pattern of costs from 1997 to 2002 reveals that in recent history the
average multiple of the BBB rate required to cover capital cost was about 1.9.

As a consequence, the results of the study indicate an unambiguous failure of the current rule to
cover capital costs. Such a rule impedes oil resource development in areas where pipeline
transportation to market represents a significant portion of investment cost.
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APPENDIX A

Growth Rates of Standard and Poor’s BBB Bond Index
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Table A-1. Standard & Poor's Corporate and Government Bond Yieid index, BBB Industrial

Jan Feb  Mar Apr  May Jun Jul Aug Sep  Oct  Nov  Dec
1996 699 7.1 77 7985 808 821 8% 787 807 T2 139 75
1997 773 754 784 798 703 TV3 745 749 738 721 749 7.9
1988 718 709 743 713 72 6899 705 703 696 718 746 726
1999 738 746 V58 743 769 808 804 838 85 864 844 864
2000 881 858 866 875 931 88 B8B83 871 884 87 862 84
2001 829 826 827 844 853 834 836 816 818 8143 814 841
2002 826 813 831 819 811 760 798 771 T4t T6E  #NA #NVA

Source

: Standard and Poor's Bond Guide | various issues
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APPENDIX B

Oil and Gas Firms Included in Ibbotson Sample, Capital Cost Yearbook




Table B-1. Ibbotson Samgle, SIC 291

Ticker

3AIPN
3ARSD
CVX
XOM
FTO
HOC
MRC
MUR
SUN
T80
VLG

Company Name

AMER INTL PETROLEUM CORP
ARABIAN AMERICAN DEVELOPMENT
CHEVRONTEXACO CORP
EXXON MOEBIl. CORP
FRONTIER OiL CORP

HOLLY CORP

MARATHON OIL CORP
MURPHY OIL CORP

SUNCCO INC

TESORO PETROLEUM CORP
VALERO ENERGY CORP

14



Table B-2. tbbotson Sample, SIC 131

Ticker

TTEN
ABP
3ALTX
APC
APA
JASPN
BRN
3Bsic
BRY
BDCO
3BREY
BEXP
TBI
BR
CoG
CPE
CRZ0
CECX
CXY
CHK
CWE|
CRK
MCF
CRED
DPTR
DNR
DVN
DHULZ
DBLE
EPEX
EEX
EOG
EQTY
EVG
EXCO
TXCO
JFORL
IFPXA
GECI
GDP
IGPCOR
3GULF

Company Name

3TEG ENERGY CORP
ABRAXAS PETROLEUM CORP/NV
ALTEX INDUSTRIES INC
ANADARKO PETROLEUM CORP
APACHE CORP

ASPEN EXPLORATION CORP
BARNWELL INDUSTRIES

BASIC EARTH SCIENCE SYS INC
BERRY PETROLEUM -CL A

BLUE DOLPHIN ENERGY

BLUE RIDGE ENERGY INC
BRIGHAM EXPLORATION CO
BROWN (TOM) INC
BURLINGTON RESOURCES INC
CABOT OIL & GAS CORP
CALLON PETROLEUM CO/DE
CARRIZO OIL & GAS INC

CASTLE ENERGY CORP
CHENIERE ENERGY INC
CHESAPEAKE ENERGY CORP
CLAYTON WILLIAMS ENERGY INC
COMSTOCK RESOURCES ING
CONTANGO OIL & GAS CO ING
GREDO PETROLEUM GORP
DELTA PETROLEUM CORP
DENBURY RESOURCES INC
DEVON ENERGY CORP
DORCHESTER HUGOTON LP
DOUBLE EAGLE PETROLEUM CO3P
EDGE PETROLEUM CORP

EEX CORP

EOG RESOURCES INC
EQUITY OIL GO

EVERGREEN RESOURCES
EXCO RESOURCES INC
EXPLORATION CO

FORELAND CORP

FORTUNE NATURAL RESOURCES CP
GEORESOURCES INC
GOODRICH PETROLEUM GORP
GULFPORT ENERGY CORP
GULFWEST ENERGY ING

15

Ticker

ISRL
KCS
KEST
Kp
MPET
MHR
MLRC
™R
MSSN
INEGI
NFX
NBL
NCEB
NEV
30AKR
OXY
OE
PANRA
PLLL
PEX
3PTLD
3PTRO
PQUE
PXD
PLX
PPP
PENG
PNRG
YoL
RRC
REM
3RPRS
MARY
SGY
3STFA
SFY
T6C
3TvoC
TPY
TRGL.
3TRIL
uxp

Company Name

ISRAMCO INC

KCS ENERGY INC

KESTREL ENERGY INC

KEY PRODUCTION CO INC
MAGELLAN PETROLEUM CORP
MAGNUM HUNTER RESCURCES NC
MALLON RESCURCES CORP
MERIDIAN RESOURCE CORP
MISSION RESCURCES CORP
NATIONAL ENERGY GROUP
NEWFIELD EXPLORATION CO
NOBLE ENERGY iNC

NORTH COAST ENERGY INC
NUEVO ENERGY CO
QAKRIDGE ENERGY iNC
OCCIDENTAL PETROLEUM CORP
OCEAN ENERGY INC
PANHANDLERLTY CO -CLA
PARALLEL PETROLEUM CORP
FPETROCORP INC

PETROL INDUSTRIES INC
PETROMINERALS CORP
PETROQUEST ENERGY INC
PIONEER NATURAL RESOURCES CO
PLAINS RESOURCES INC
POGO PRODUCING CO

PRIMA ENERGY CORP
PRIMEENERGY CORP
PYRAMID OIL. CO

RANGE RESOURCES CORP
REMINGTON OIL&GAS CP-CL B
REPUBLIC RESOURCES INC
ST MARY LAND & EXPLOR CO
STONE ENERGY CORP
STRATFORD AMERICAN CORP
SWIFT ENERGY CO
TENGASCOQ INC

TEXAS VANGUARD OIL CO
TIPPERARY CORP

TOREADOR RESOURCES CORP
TRIVALLEY CORP

UNITED STATES EXPLORATION
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APPENDIXC

Oil and Gas Firms Included in US Department of Energy Financial Reporting System (FRS)
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Table C-1. The FRS Companies

Amerada Hess Corporation
Anadarko Petroleum Corporation
Apache Corporation

BP America, Inc.

Burlington Resources, Inc.
ChevronTexaco Corporation
CITGO Petroleum Corporation
Conoco, Inc.

Devon Energy Corporation
Dominion Resources, Inc.

El Paso Corporation

EOG Resources, Inc.

Equilon Enterprises, L.L.C.
Exxon Mobil Corporation
Kerr-McGee Corporation

Lyondell-CITGO Refining, L.P.
Marathon Oil Company

Motiva Enterprises, L.L.C.
Occidental Petroleum Corporation
Phillips Petroleum Company
Premcor, Inc.

Shell Oil Company

Sunoco, Inc.

Tesoro Petroleum Corporation
Tosco Corporation

Total Fina Elf Holdings USA, Inc.
Ultramar Diamond Shamrock Corporation
Unocal Corporation

Valero Energy Corporation

The Williams Companies, Inc.

Source:

US Department of Energy, Energy Information Administration

Note: Several companies were not included, because they are not publicly traded, while others
merged with other companies in the group. The set of current FRS companies included in the
Ibbotson analysis is shown in Exhibit 5 of the attached study.
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APPENDIX D

Ibbotson Study: “Cost of Capital Analysis for the Energy Production Industry”
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Cost of Capital Analysis for the Energy Production Industry
Prepared by IbbotsonAssociates i
November 21, 2002

Overview

Ibbotson Associates has been contracted to form an after-tax and pre-tax weighted
average cost of capital (WACC) estimate for the Energy Production industry. All
assumptions and findings for each component of the WACC will also be presented,
including the beta, capital structure, and tax rate of the industry. Using the basic capital
asset pricing model (CAPM) for determining cost of equity in combination with a cost of
debt and a cost of preferred stock computation, the after-tax weighted average cost of
capital for the Energy Production industry is 8.56 percent. By applying the CAPM
modified for size in deriving a cost of equity estimate, the after-tax WACC is 8.60
percent. These values were calculated with a valuation date as of month-end October
2002. A summary of both after-tax and pre-tax results is presented in Exhibit 1.

Peer Group Selection

For publicly traded companies, inputs to cost of capital models can be estimated from
market data. To construct a cost of capital estimate for the Energy Production industry,
we must first define the participants. Ibbotson Associates’ Cost of Capital Yearbook
provides cost of capital analysis at the industry level. In this case, our client felt that the
industry groupings in our yearbook were not specific enough for their needs and
requested analysis on a custom set of companies. This set of companies was delivered to
Ibbotson Assaciates by our client, the American Petroleum Institute, and is presented in
Exhibit 5.

Methodology

This methodology section will outline each of the cost of capital components before
combining them into a composite weighted average cost of capital. Exhibit 1 presents
each component and a surmmary of results.

Cost of Equity
The cost of equity is equal to the expected rate of return for a firm’s equity, including

dividends and capital gains or losses. There are several effective methods for computing a
firm’s cost of equity, including the buildup method, capital asset pricing model
(“CAPM™), discounted cash flow (“DCF”) method, arbitrage pricing theory, and the
Fama-French three factor model. The two most popular methods are the buildup and
CAPM models. For this case we will rely primarily on the capital asset pricing model.
The CAPM provides an excellent framework for constructing an estimate based on
readily available market data.
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Capital Asset Pricing Model

We chose the CAPM for the following reasons: .

* The CAPM uses only publicly-available data from the market, and a single formula
so that the resulting cost of equity estimate is objective, impartial, and reproducible;

* The CAPM relates the return and risk of any stock to that of the market as a whole;

* The CAPM is intuitively appealing in that it says mvestors demand and receive a risk
premium for holding stocks instead of riskless bills or bonds;

* The CAPM has been thoroughly researched and empirically tested, and shown to be
effective in estimating the cost of equity; and

* ltis a widely used method in the business community (such as in corporate finance
and capital budgeting); and in the academic world, where advances in cost of capital
theory originate, the CAPM is the prevailing method.

The CAPM cost of equity is computed using the following formula:
fg= Rf+PBgx RP

where:
Is=  expected return (or cost of equity) on the stock of company s;

Rf= expected return of the riskless asset;
Bs= the Beta of the stock of company s; and
RP = the expected equity risk premium,

Ibbotson Associates has done substantial work to demonstrate that the CAPM, while
adequate in many aspects, fails to fully explain the returns of smaller companies. The
adjustment to the CAPM that Ibbotson Associates advocates is in the form of a size
premium. For the purpose of this analysis we will provide cost of equity estimates using
both the original CAPM and the CAPM modified for size.

The modified CAPM is widely accepted and alters the CAPM formula as follows:
kg= Rf+Pgx RP+SP

where:

kg=  cost of equity on the stock of company s;
Rf=  expected return of the riskless asset;

Bs= the Beta of the stock of company s;

RP = the expected equity risk premium; and

SP = the expected size premium for company s.
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To apply the CAPM and the modified CAPM to our cost of equity estimate for this case,
we must obtain each of the parameters from market data. The SBB/ Valuation Fdition
2002 Yearbook provides estimates for the riskless rate, equity risk premiurmn, and size
premium. Standard and Poor’s Compustat database provides the market data necessary to
form the industry beta estimate,

All of the parameters used in this section are stated as of month-end October 2002 so that
the after-tax CAPM can be applied as follows:

Standard CAPM

kg = 5.08 +(0.58x 7.42)
kg = 9.38%

Modified CAPM

ke = 5.08 + (0.58x 7.42) + 0.044

Riskless Rate and Equity Risk Premium

The riskless rate of 5.08 percent is the yield on a government bond with approximately 20
years to maturity. The equity risk premium of 7.42 percent is a long-horizon estimate
computed as the annual arithmetic total retumn of stocks (S&P 500) minus the annual
arithmetic income return on bonds (20-year government).

Size Premium

For size premium, Ibbotson Associates presents size adjustments for ten different size
groupings of publicly-traded companies in the Stocks, Bonds, Bills, and Inflation (SBBI)
Valuation Edition Yearbook. To find the appropriate size premium, you simply need to
take the market capitalization of the firm in question and match it up with a size range
presented in the Ibbotson Analysis. This adjustment complements the ability of beta to
explain company returns.

To form the industry size premium figure presented in this analysis, we first assigned size
premia for each company in the peer group. Then we market value weighted the size
premia to form an industry composite size premium. Market value weighting the size
premia will reduce the overall magnitude of the adjustment because larger companies are
weighted more heavily, but it is our contention that larger companies should have larger
impacts on the industry statistics. The size premium for the Energy Production industry is
estimated to be 0.044 percent. Exhibit 2 presents individual company size premia data.

To apply the data presented herein to a very small company, it is recommended that the
CAPM cost of equity without size adjustment be used as a base. To complete the model,
then add the size premium appropriate for the particular subject company. In other words,
it may be cleaner to construct the cost of equity from an industry perspective independent
of size, and then add the size premium relative to the company being valued. However, in
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the absence of a specific subject company, the best measure Jor cost of equity of the
industry is the CAPM modified Jfor size, :

Beta

Beta is a direct input to the capital asset pricing model (CAPM) when forming a cost of
equily estimate and is estimated to be 0.58 for the Energy Production industry, Beta is a
measure of a security’s sensitivity to the market, also known as its systematic risk. The
systematic risk of a security is estimated by regressing the security’s returns against the
market portfolio’s returns, The slope of the regression equation is the beta. The beta
estimates calculated in this analysis are based on the capital asset pricing model as
developed by Mossin [1966], Lintner [1965], and Sharpe [1964].

In ozrder to calculate a beta for the Energy Production industry, we first constructed a 60-
month total return stream for the industry. For each month, the total returns of the peer
group companies were weighted by their market capitalization to create a single
capitalization-weighted average retum stream, Company monthly total returns were
obtained from S&P Compustat. Next, we ran a CAPM regression between the monthly
total retumns of the industry, in excess of the risk-free asset, and the monthly total returns
of the stock market in excess of the return on the risk-free asset, The series used as a
proxy for the risk-free asset was the returns on the 30 day T-bill, while the proxy for the
market was the returns on the Standard & Poor’s 500 Index. Total returns for both
individual stocks and the market proxy were determined by calculating price appreciation
and dividend reinvestment. The regression was run over a 60-month time frame from
November 1997 to October 2002.

Cost of Debt

The cost of debt for the Energy Production industry as of month-end October 2002 is
estimated to be 6.32 percent. This cost of debt is based on the publicly traded debt of the
customized peer group companies. Each of the companies in the peer group that had debt
outstanding, and whose debt had been rated by Standard and Poor’s, was used in this
analysis. The S&P Compustat database was used as the source for long-term debt ratings.
Once a debt rating for each company was determined, we assigned the appropriate yield
for similar quality corporate bonds presented by Lehman Brothers in their Fixed Income
Research for the October update. These yields provide us with approximate cost of debt
estimates for each company in the peer group based on the quality of their debt issues. By
market value weighting these cost of debt figures we can estimate a cost of debt for the
peer group as a whole, and one which we can assign to the Energy Production industry.
Exhibit 3 provides individual company cost of debt data.

Cost of Preferred Stock

The cost of preferred stock as of month-end October 2002 is estimated to be 5.90 percent
for the Energy Production Industry. The cost of preferred stock was calculated using the
publicly traded preferred stock and preferred dividends of the peer group companies.
Those companies with less than 10 million in preferred stock were excluded from the
analysis, because they did not provide reliable inputs for estimating a cost of preferred
stock. The preferred cash dividend amount paid by each firm was divided by the total
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value of their preferred stock to arrive at an approximate cost of preferred stock estimate
for each company. We market value weighted each estimate to determine-a-cost of - -
preferred stock for the Energy Production Industry as a whole.

Weighted Average Cost of Capital

The various cost of capitals described throughout this analysis must be combined together
(o construct an estimate for the firm’s overall cost of capital. The weights for each are
referred to as the capital structure. In addition to inputs described so far, we also need a
lax rate {o adjust the cost of debt down to the same tax status as the other components.
Since we are concerned with a market derived cost of capital, most of the inputs to this
WACC estimate are taken from peer group data. A summary of after-tax and pre-tax
weighted average cost of capital results is presented in Exhibit 1.

The weighted average cost of capital formula is:

WACC = wgkg + WDI(D(I -t) + wpkp

kg = the cost of equity;

kp = is the cost of debt;

kp= 1isthe costof preferred stock;

We~  is the common equity weight in the target capital structure;
Wp= is the debt weight in the target capital structure;

wp~ is the preferred stock weight in the target capital structure; and
t = isthe effective tax rate,

The after-tax weighted average cost of capital formula using the parameters explained
throughout this analysis is:

WACC = (0.8328)(0.0938) + (0.1661)(0.0632)(1-0.296) + (0.0011)(0509)
= 8.56 %

Capital Structure Weights

The most appropriate capital structure for a company is its target structure. This is the
capital structure that the company aspires to attain in the fiture, and is the most
appropriate weighting scheme to develop a prospective cost of capital estimate used for
discounting future cash flows. Target capital structare can be determined in two ways.
One way is to ask the subject company’s management what they see as their optimal and
therefore target capital structure going forward. This must be compared to their historical
structure and adjusted for expected demands in financing to check for reasonableness. If
this information is not available, the next best thing is to use the capital structure of the
industry. It can be argued that the target capital structure for a given company will be
similar to that of its peers,
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In this case, as in most, access fo management for each of the peer group companies is

not realistic given the scope of the assignment. Accordingly, we-are not able to attain - - - oo o

target capital structure estimates directly from each company. The best alternative is to
compute the capital structure for the industry.

The capital structure for the Energy Production industry was determined using the book
value of debt, the book value of preferred stock, and the market value of equity of the
peer group companies. While it is typically straightforward to measure the market value
of equity capital, it is much more difficult to measure the market value of debt and of
preferred stock because so little is publicly traded. In most cases, the market value of debt
and of preferred stock can be approximated by using book values.

The book value of debt, the book value of preferred stock, and the market value of equity
for each company was taken directly from S&P Compustat as of month-end October
2002. Both short- and long-term debt was combined to form the book value of debt. The
book value of debt for the peer group of companies was arithmetically summed to arrive
at an mdustry book value of debt. The same summation was used for determining the
industry book value of preferred stock, the market value of equity, and total capital. In
this case, the Energy Production industry has a capital structure of approximately 16.61
percent debt and 83.28 percent equity and 0.11 percent preferred stock. Exhibit 4 presents
individual company book value of debt and market value of equity data.

Tax Rate

The effective tax rate for the Energy Production industry is determined to be 29.6
percent. This rate was derived from the peer group companies effective tax rates for
2001. Individual company tax rate data was obtained from Professor John Graham at
Duke University. Traditionally, it has been common practice to use the top statutory
marginal tax rate when calculating the WACC for a company. However, according to
John Graham, there is substantial variation in tax rates across firms and through time, and
it is inaccurate to assume that the majority of U.S. publicly traded firms are subject to the
top marginal tax rate. In fact, the majority of U.S. firms can expect to pay less than the
statutory rate. Research by Professor Graham provides a way for practitioners to
determine more accurate estimates of forward looking tax rates. Using the Graham
methodology, we constructed an industry tax rate by taking a market capitalization
weighted average of the effective federal tax rate (2001) specific to each company in the
industry. Company tax rate data is distributed to the public through Ibbotson Associates’
Cost of Capital Center section of their www.ibbotson.com web site. A list of the peer
group companies and their effective federal tax rates is presented in Exhibit 5. Note that
only federal tax rates were used in this analysis and state taxes were ignored for the scope
of this assignment.

Pre-Tax Adjustment

Standard WACC calculations are after-tax values and are used to value a stream of afier-
tax free cash flow. However, in some instances (usually for regulatory or legal statue
Teasons) it is necessary to derive a pre-tax estimate. The scope of this assignment
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required that we also present our estimates of the WACC so that it can be used to
discount before-tax cash flows.

Since there is no completely accurate method to calculate a pre-tax cost of capital rate,
we used a simple conversion technique to derive a tax-adjusted WACC. The weighted
average cost of capital estimate was divided by 1 minus the tax rate to arrive at a pre-tax
WACC of 12.16. The formula is as follows:

WACC = 0856 / (1 - 0.296)
=12.16%

In order to fully adjust for taxes, the underlying market data would need to be adjusted at
the company level first. This is something that requires heavy analysis and, to our
knowledge, has not been done to date by anyone. Therefore, the basic adjustment we
make here is based on the best available method.

Summary
Using the standard CAPM to derive a cost of equity estimate, the after-tax weighted

average cost of capital for the Energy Production industry as of month-end October 2002
is estimated to be 8.56 percent, while the pre-tax WACC is 12.16 percent. This combines
the after-tax cost of equity estimate of 9,38 percent, the cost of debt of 6.32 percent, the
cost of preferred stock of 0.11 percent, and the effective tax rate of 29.6 percent together
according to a prospective capital structure of 83.28 percent equity, 16.61 percent debt,
and 0.11 percent preferred stock.

By applying the modified CAPM method for calculating cost of equity, the weighted
average cost of capital is estimated to be 8.60 percent on an after-tax basis and 12.22
percent on a pre-tax basis. This combines the after-tax cost of equity value of 9.43
percent, the cost of debt of 6.32 percent, the cost of preferred stock of 0.11 percent, and
the effective tax rate of 29.6 percent together according to a prospective capital structure
of 83.28 percent equity, 16.61 percent debt, and 0.11 percent preferred stock.
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Exhibit 1: Industry Weighted Average Cost of Capital - October 2002

WACC
Post-Tax WACC
Pre-Tax WACC

Cost of Equity
Post-Tax Cost of Equity

Risk Free Rate
Equity Risk Premium
Size Premium
Industry Beta

Cost of Debt

Cost of Preferred Stock

Tax Rate

Capital Structure
Weight of Debt

Weight of Equity
Weight of Preferred Stock

CAPM

CAPM + Size

Premium

8.56%
12.16%

9.38%

5.08%
7.42%
0.044%
0.568

6.32%

5.90%

28.6%

16.61%

83.28%
0.11%

8.60%
12.22%

9.43%

Source

Wall Street Journal, November 1, 2002
SBB! Valuation Edition 2002 Yearbook
SBBI Valuation Edition 2002 Yearbook

Standard & Poor Compustat
Lehman Brothers Fixed income Research

Cctober Update

Professor John Graham - 2001 Company
Effective Tax Rates
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Exhibit 2: Industry Size Premium - October 2002

Industry Size Premium (%)

Company Name

Market Value

Portfolio  Size Premium

October-02 Decile (%)
EXXON MOBIL CORP 227,455,469,000 1 0
BP PLC -ADS 143,771,391,000 1 0
TOTAL FINAELF S A -ADR 96,421,344,000 1 0
ROYAL DUTCH PETROLEUM -ADR 91,699,227,000 1 0
CHEVRONTEXACO CORP 72,233,773,000 1 0
CONOCOPHILLIPS 32,815,051,600 1 0
DOMINION RESOURCES INC 14,665,392,000 1 0
ANADARKO PETRCLEUM CORP 11,068,814,000 2 0.33
OCCIDENTAL PETROLEUM CORP 10,758,663,000 2 0.33
BURLINGTON RESOURCES INC 8,293,560,000 2 0.33
DEVON ENERGY CORP 7,902,796,000 2 0.33
APACHE CORP 7,773,774,000 2 0.33
UNOCAL CORP 6,762,513,000 2 0.33
MARATHON OIL CORP 6,475,154,000 2 0.33
AMERADA HESS CORP 4,577,704,000 3 .59
KERR-MCGEE CORpP 4,366,313,000 3 0.59
EOG RESOURCES INC 4,265,856,000 3 0.59
VALERO ENERGY CORP 3,725,605,000 3 0.59
SUNOCO INC 2,288,104,000 4 0.83
WILLIAMS COS INC 971,044,000 6 1.36
TESORO PETROLEUM CORP 210,625 000 9 2.41

758,502,172,000
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Exhibit 3: Cost of Debt - October 2002

Industry Cost of Debt (%) -

Lehman
Brother's LT
Ratings from Bond Yield -

Company Name Domestic LT ICR/S&P Compustat October 2002

EXXON MOBIL CORP 2 AAA 5.84
BP PLC -ADS 4 AA+ 6.11
CHEVRONTEXACO CORP 5 AA 6.11
TOTAL FINAELF S A -ADR 5 AA 6.11
APACHE CORP 9 A 6.61
CONOCOPHILLIPS 9 A- 6.61
ANADARKO PETROLEUM CORP 10 BBB+ 8.14
BURLINGTON RESQURCES INC 10 BBB+ 8.14
DOMINION RESOURCES INC 10 BBB+ 8.14
EOG RESQURCES INC 10 BBB+ 8.14
MARATHON OIlL CORP 10 BBB+ 8.14
UNOCAL CORP 10 BBB+ 8.14
AMERADA HESS CORP 11 BEB 8.14
DEVON ENERGY CORP 11 BBB 8.14
KERR-MCGEE CORP 1" BBB 8.14
OCCIDENTAL PETROLEUM CORP 11 BEB 8.14
SUNOCQ INC 11 BBB 8.14
VALERQ ENERGY CORP 11 BBB 8.14
TESORO PETROLEUM CORP 15 BB- 11.08

WILLIAMS COS INC 16 B+ 13.2
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Exhibit 5: Peer Group Companies, Industry Tax Rate, Effective Company Tax Rates (2001)

Industry Weighted Average Effective Tax Rate

Company Effective Tax Rates
AMERADA HESS CORP 6.79%
ANADARKC PETROLEUM CORP 35.00%
APACHE CORP 1.38%
BP PLC -ADS 35.04%
BURLINGTON RESOURCES INC 31.78%
CHEVRONTEXACO CORP 35.00%
CONOCOPHILLIPS 35.11%
DEVON ENERGY CORP 33.89%
DOMINION RESOURCES INC 21.26%
EOG RESCURCES INC 35.64%
EXXON MOBIL. CORP 35.00%
KERR-MCGEE CORP 4.67%
MARATHOCN OIL CORP 35.07% -
OCCIDENTAL PETROLEUM CORP 35.01%
ROYAL DUTCH PETROLEUM -ADR 1.62%
SUNOCO INC 16.20%
TESORO PETROLEUM CORP 32.63%
TOTAL FINA ELF S A -ADR 35.21%
UNOCAL CORP 3.95%
VALERO ENERGY CORP 34.69%

WILLIAMS COS INC 8.01%
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APPENDIX E

ibbotson Recommendation for Multi-Year Analysis _



STATISTICS FOR SIC CODE 131

Crude Petroleumn and Natural Gas
This Industry Comprises 59 Comparnies

industry Description Sales (million§) Total Capital (millicn$)
Establishments pimarily engagedin operating o and Total R 53,864  Total 1z, ..
gas field properties. This includes all activiies in the Average 5441  Average 1,310.2
prapamtion of off and gas up to the point of shipment Three Largest Companies Three Largest Companies
from the produging property. CCCIDENTAL PETROLEUM CORP 13,9858 ANADARKO PETRCLELUM CORP 16.221.8
ANADARKO FETROLEUM CORP 8,369.0 OCCIIENTAL PETROLEUM CORP 15,307.3
UNCGCAL CORP 6,664.0 DEVON ENERGY CORP 14,3187
Three Smallest Companies Three Smalfest Companies
STRATFORD AMERICAN CORP 0.4 PETROMINERALS CORP 0.7
CONTANGO QIL & GAS CO ING 0.3 FORELAND CORP 08
FORELAND CORP 0.3 PETROL INDUSTRIES INC 04
SIC vs. S&P 500 for Last 10 Years (%) Number of Companies & Total Capital (billion$)
S&P Debt Rating Large Cap Mid Cap lowCap MicroCap Totals
B SIC Composite TESAP 500 ARR, AA. A 1 ] 0 0 1 {companies}
40.00 111 0.0 0.0 0O M1 (capita)
gggg B&B 5 3 0 a [
26.00 65.0 12.8 0.0 0.0 81.8
20.00 ER, B, CCC,CC, D 0 4 8 8 20
15.60 a4 2.7 9.8 3.4 25.9
100 Not Rated ] ] 7 63 70
700 6o 0.0 55 54 108
- Totals [ s 15 kel 99
Avg Retum Std Deviation 801 255 152 88 197
Annualized Stafistics for Last 10 Years {%) Compound Annusl Equity Return {%) Sales, Income & Market Capitalization {billion§)
Avg Retum Std Deviation 5 Years 10 Years Operating Net  Equity flebt
S&P 500 10.24 16.59 75th Percerdiie 3.06 9.409 Sales  Income Income  Capital Capital
SIKC Composite 8.22 34.34 Median -8.36 4.0¢  Cument Yr. 53.9 211 52 85.7 440
Large Composite 1501 32.7¢ 25th Pemsentilg -24.14 <1135  Lastyr. 56.2 221 8.2 723 338
Small Composite 3¢.84 75.09 SI1C Compasite 1072 1231 2Yms. Age 3148 10.2 1.7 B83.1 322
Large Composite £.55 081 3Yrs. Ago 234 4.0 4.3 549 313
Small Composite 45.66 -24.73 4 ¥rs. Ago 264 9.9 07 AB.S 247
Growth Over Last 5 Years (%) ¢ Capital Structure Ratios (%) Distribution of Sales & Total Capital (miffion$)
Distribution of Sales Total Capital
Net  Operating Net Debt/Total Capital Debt/MV Equity Latest SYearAvg |atest 5YearAvg
Sates income Income | Latest 5-Year Avg Latest 5-Year Avg  90th Pementls 896.7 1364 29745 2,162.8
Madcizn 1946 2345 2439 | 30.11 29.40 43.05 41.84  75th Percentils 207.0 1357 6852 540.5
SIC Composite 1533 1742 1584 | 33.92 32.89 5433 48.22 Madian 35.9 318 1517 132.3
Latge Composite 1548 1544 1437 3211 29.60 47,30 4205 251 Percentile 6.1 42 257 26.7
Smail Composita -20.18 15.21 203 2.50 4,68 2.56 491 10th Percentile 1.7 1.5 4.7 1.2
Margins (%)
Operating Margin Net Margin Asset Turnover Raturn on lnv, Cap. Return on Assets Return on Equity
Latest 5-Year Avg Lalest S«Year Avg Latest 5-Year Avg Latest S5-Year Avg Latest 5-YearAvg Latest &§-Year Avg
Median 46.88 36.34 8.48 0.09 40.45 35.46 417 £.65 3.72 0.03 562 c.04
SIC Composie 3942 3517 a.71 6.06 49,14 49.00 5. 3472 477 2.97 £.10 343
Large Composite 34.13 35.22 8.80 9,44 52.43 50.58 5.34 5.66 481 4.77 5,95 5.30
Small Composite -30.34 -34.88 -51.82 -65.22 18.76 2420 ~16.07 -25.42 -10.24 -15.78 5.35 -11.27
Equity Valuation Ratios (Muttiples) | Dividend Yiefd
{% of Price)
Price/Eamings Marke{Book Price/Sales Price/Cash Fiow Price/Operating Income |
Latest 5-Year Avg Latest 5-Year Avg Lalest 5-Year Avg Lalest  6-Year Avg Latest 5-Year Avg Latest  5-Year Avg
Median 17,80 NMF 1.40 1.69 154 214 NME NMF 4.8 5280 040 0.00
SiC Composite 16.38 12,89 157 1.95 1.59 1.77 NMF NMF 4.07 5.02 : 1.15 1.25
Largs Composite 16.80 13.38 1.56 1.83 1.48 178 NMF NIME 4.33 5.05 3 1.48 1867
Srnall Composite NMF NMF 325 2.54 9.68 578 NME NMF NMF NMF § 0.00 8.00
Growth Rates (%} | Cost of Equity Capital {%) ; Weighted Average Cost of Capital (%) | Levered iUnlevered
: ! Betas EBetas
Analysts' CAPM 3-Factor Discounted Gash Flow CAPM 3-Factor  Discounted Cash Flaw | Raw  Adjusted Adjusted
Estimate CAPM +Size Prem Fama-French  1-Slage 3-Stage CAPM + Bize Prem Fama-French 1-Stage Bela Beta | Beta
Meadian 1377 § 8,92 11.66 12.91 1377 1215 1072 128 12.38 13.77 067 069 | 8.35
SIC Composite 1377 10.48 11.20 12.26 13.87 4950 10.41 1.3 1.64 1275 0.6% 0.76 0.57
Large Composite 1287 10,35 10.35 1159 13.94 1240 | 0.58 9.58 10.44 12,05 0.68 0.7 a.57
Smalt Composite 1277 10.27 13.57 8.14 13.77 650 1028 13.54 8.18 13.75 0.39 074 0.73
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STATISTICS FOR SIC CODE 291

Petroteum Refining
This industry Comprises 11 Companies

Industry Description Sales (million$) Total Capital (million3)
Establishments pimarily engagedin produding gasofine, TP 35303 Toal 345,192
kerosene, distilate fuel oils, residual fuel ols, and Average 32,1813  Averge 31.381.1
lubricants, through fractionation or straight distillation of Three Largest Companies Three Largest Companies
cruga ail, redistilation of unfinshed petrafeum EXXON MOBIL CORP 187,510.0 EXXON MOBIL CORP 226.364.4
defivatives, aracking or other processes. CHEVRONTEXACO CORP 97,8630  CHEVRONTEXACO CORP 91,382.1
Establishments of this industry also praduce aliphatic MARATHON OIL CORP 286150  MARATHON OIL CORP 10,673.6
and aromatic chemicals as byprodugts, Three Smallesi Companies Three Smatlest Companies
HOLLY CORF 1,142.1 HOLLY CORP 307.4
ARABIAN AMERICAN DEVELOPMENT 426 AMER INTI, PETROLEUM CORP 237
AMER INTL PETROLEUM CORP 183 ARABIAN AMERICAN DEVELOPMENT 21.1
BIC vs. S&F 500 for Last 10 Years {%} Number of Comnpanies & Total Capital (bﬁﬁonS)
S&P Debt Ratirs Large Cap  Mid Cap Low Cap MicroCap  Totals
SIC Composite ISEP 500 T = : 5 = S
26.00 217.7 43 0.0 00 3221 (capial)
15.00 BBB 1 2 ] a 3
wnr 10.2 0.0 0.0 20.8
0.00 BB, 8,CCC, CC, D 0 [ 1 1 2
[ 0.0 0.0 0.5 1.3 1.9
500 Tot Rated i 0 0 ! 3
0.00 Total 0.2 G'g {}‘s 0‘: G:
P oials
Avg Ratum Std Daviation 328.4 146 05 17 3452
Annualized Statistics for Last 10 Years {%) Compound Annual Equity Return (%) Sales, Income & Market Capitalization {billiong)
Avg Retum Sid Deviation S Years 10 Years Operating Net  Equity Debt
S&P 500 10.24 16.59 T5th Percentile 5.84 10.41 Sales  Income Income  Capital Capital
SIC Composile 12.36 17.38 Median -3.06 6.0 Current Y. 354.0 532 219 3062 39.0
Large Composite 12.29 17.41 25th Perentile -18.83 064  Lastyr, 322.6 50.6 228 3441 254
Small Composits 2118 §1.83 SIC Composite 2.09 11.08 2 Y Age 235.1 27.8 108 3831 34.4
Large Composite 1.88 10897 3 Y. Age 161.5 19.0 83 2587 232
Smeil Composite B.34 2653 4Yrs. Ago 187.1 268 27 2442 21.7
Growth Over Last 5 Years (%) Capital Structure Ratios (%) Distribution of Sales & Total Capital (million$)
Distribution of Sales Total Capital
Net  Operating Net DebtTotal Capltak DebtMV Equity Latest S-YearAvg |ategt H-YesrAvg
Sales Incorme  income Latest 5-Year Avg Latest 5-YearAvg  BOth Percentile 87,8630 474258 913821 71,635.8
Median 17.33 2027 2131 38.55 30,73 §2.73 44,35 75t Percentle 21,8017 158000 85789 7.889.8
SIC Composite 13.67 16.65 1519 11.30 8.40 12.74 917  Median 5,136.8 31296 37458 3,181.2
Large Composite 13.34 16,17 13.54 9.70 7.52 10.7% 8.13 25t Percenlile .515.7 9117 4202 346.0
Small Camposite 1148 1808 2534 2322 26.70 28.57 3643 10th Percentile 426 287 237 s
Margins (%)
Operating Margin Net Margin Asset Turnover Return on Inv. Gap, Return on Assets Return on Equity
Latest 5-Year Avg Latesl 5-Year Avg iatest 5-YearAvg Latest 5-Year Avg Latest 5-YearAvg tatest S-Year Avg
Median 1005 .21 4.02 267 164.70 159.10 0.4 9.01 701 5.66 1729 8.59
SIC Composite 1508 14.06 6.18 608 14587 13244 11.78 10.88 8.02 8.05 7.5 4.69
Lamge Composite 15.85 14.90 648 6.49 141.98 127.44 12.14 11.96 9.20 8.27 6.86 4.78
Stalt Camposite 11.00 7.1 368 &84 220568 16911 12.57 247 7.57 1.60 16.06 288
Equity Valuation Ratios (Multiples) ! Dividend Yield
L (% of Prics)
PricetEamings Market/Book Price/Sales Price/Cash Flow Price/Operating Income ?
Latest S-Year Avg Latest 5-Year Avg Latest S-YearAvg Latest  5-Yaar Avg fatest §-YearAvg : Latest 5-YearAvg
Median 578 11.64 1.40 164 0.23 0.34 15.46 20,74 241 341! 108 1.10
SIC Composite 13.99 14,32 209 2.80 0.86 1.24 18.62 2170 5.75 8.84 i 0.25 0.59
Large Compasite 14.57 14.97 2.18 288 0.94 136 18.40 27.82 5.96 g11: 020 0.55
Small Composile 6.23 6.09 1.04 1.19 0.23 0.32 586 NMF 2.08 412} 225 2
Growth Rates (%) | Cost of Equity Capital (%) ; Weighted Average Cost of Capital (%) ! Levered {Unlevered
| Betas !Betas
Analysts' { CAPM 3-Factor Dissounted Cash Flow 51 CAPM 3-Factor  Discounted Cash Flow | Raw  Adjusied Adjusted
Estimate CAPM + Size frem  Fama-French i-Stage  3.Stage 3 CAPM + Size Prem Fama-French t-8lage 3-5tage ! Beta Beta Beta
Mextian 8.05 9.49 10.96 11.75 12.05 1130 | 944 9.57 1087 1105 022 083 063 : 0.44
SIC Composite T 8.31 B.31 10.03 8.06 1320 | 816 8.16 a7 793 1287 048 0.47 ;: 0.44
Large Composite 770 | 8.27 B.OT 9.49 8.14 13,10 813 8.13 .70 801 1253 047 G.47 ; 0.44
Small Composite 781 855 11.85 16.99 8.03 240 801 178 16.12 857 8721 0.2 051} 042
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STATISTICS FOR SIC CODE 131

Crude Petroleum and Natural Gas

This Industry Comprises 93 Companies

Industry Description

Sales (mikion$)

Total Capitai (million$)

Establishments primarily engaged in operating oi and Totat . S e eseee 252333 Toladt T T e 131,853
gas field properties. This includes all activities in the Average 5627 Average 1,417.8
preparalion of vil and gas up b the paint of shipmant Three Largest Companies Three Largest Companies
from the producing froperty. QOCCIDENTAL FETROLEUM CORP 13,9850 ANADARKO PETROLEUM CORP 45,193.0
ANADARKO PETROLEUM CORP 8,353.0 CCCIBENTAL PETROLEUM CORP 15,530.5
UNQCAL CORP 6 664.0 DEVON ENERGY CORP 14,0144
Thres Smallest Companies Three Smallest Companies
PETROMINERALS CORP 05 ALTEX INDUSTRIES ING 1.1
CONTANGO CIL & GAS COINC &3 FORELAND CORP 0.5
FORELAND CORP 4.3 PETROL INDUSTRIES ING 04
SIC vs, S&P 500 for Last 10 Years (%) Number of Companies & Total Capital (billian$)
S&P Dabt Rati Large Cap Mid Cap LowCap MicroCap  Totals
W SIC Composite BI1S&P 500 FYYWYWY i 1 I P B T [Companios)
40.00 10.3 0.0 0.0 0.0 103 {(capita)
w000 = : 3 0 T s
25.00 74.1 129 0.0 00 870
20.00 E8,B,CCC,CC. D 0 5 [ [ 17
15.80 0.0 14.1 6.7 2.3 23.2
10.00 Not Ratad [ [l 10 57 &7
g‘gg 0.0 0.0 8.3 45 11.4
) o Totals [} 8 16 63 83
Avg Ratum Std Deviation 844 78 135 69 1318
Annualized Statistics for Last 10 Years (%) Compound Annuat Equity Return (%) Sales, Income & Market Capitafization {pillion$)

Avg Retum Std Devistion § Years 10 Years Operating Net  Equity Debt
$2P 500 14.36 15.93 75th Percentile 10.44 15.94 Sales  Income income  Capital Capitat
SiC Composite 21.30 35.15 Mediarn 015 655 CurentYr 52.3 228 54 20.5 413
Larga Composite 18.18 3374 26th Percentile 17.76 7.5%  LastYr. 47.1 203 6.9 89.5 333
Small Composite 42.34 78.28 SIC Composite 17.28 1538 2Yrs Ago %58 T4 09 57.4 30.2

l.arge Composite 1218 13.81 3 ¥rs. Ago 222 6.5 -f4 436 278
$mall Cormposite 34.63 -3.89  4¥rs. Ago 248 8.5 1.3 62.3 229
Growth Qver Last 5 Years (%) | Capital Strusture Ratios (%) Distribution of Sales & Total Capital {million$}
9 Distribution of Salas Total Capital
Net  Qperating Net f Debt/Total Capitat Debt iV Equity Latest S-YearAvy  Latest 5-YearAvg
Sales Income  Income | Latest 5-Year Avg Latest 5-Year Avg  G0th Percentile 872.3 6442 31700 22713
Medtan 2316 2543 2889 : 25.80 29.59 34.95 4203  75th Parcentils 2113 1274 7174 4534
3IC Composite 16.55 2188 2077 s 2708 32.38 3849 47.89  Median 44.6 209 1483 109.0
Large Composite 15.88 20.25 15866 28.90 30.28 4065 43.39  25th Percentie 64 a8 283 24.4
Small Composite -2.64 -1239 1497 a.z7 3.58 3.38 3.71  10th Percentife 1.8 1.4 6.0 84
Margins (%)
Operating Margin Mot Margin Asset Turnover Return on tnv, Cap. Retwen on Assets Returrt on Equity
Latest S-vear Avg Latest 5-Year Avg Latest 5-Year Avg Latast  5-Year Avg Latest 5-Year Avg Latest S5-Year Avg
Median 5187 36,57 15.19 204 42.85 35.46 5.73 142 622 1.14 .30 142
SIC Composite 43.53 38.66 10.32 8.50 £9.76 46.15 483 349 5.14 3.00 5.99 358
Large Composite 4009 36.83 8.45 9.32 52.52 §0.83 4.95 5.61 4,65 4.1 554 5.51
Smali Composite -29.74 41.07 5036  -69.41 16.84 2145 1.47 2241 848 -14.88 -9.35 -T0.60
Equity Valuation Ratios (Multipies) Dividend Yield
(% of Price}
PricefEamings Market/Book Price/Sales Price/Cash FHow Price/Operating Income
Latest 5-Year Avg Latest 5-Year Avg Latest 5-Year Avg Latest B-Year Avg Latest 5-Year Avg ! Latest S-Year Avg
Median 15.87 70.39 1.83 1.65 178 240 NMF NMF 4.2% 533 ¢ 0.00 0.02
SIC Compaosite 16.69 16.35 1.74 1.87 1.72 1.83 NMF NME 3.96 473: 111 1.29
L arge Composite 18.04 13.78 .71 1.86 1.60 1.69 42,68 NMF 3.9¢ 4.60 1.39 1.0
Smal! Composite NMF NMF 148 2.33 538 6.54 NMF NMF NME NMF @ 000 0.00
Growth Rates {%) I Cost of Equity Capital (%) | Weighted Average Cost of Capital (%) ! Levered gUnEevered
Betas Betas
Analysts’ CAPM 3Fador Déscounied Cash Fiow CAPM 3-Fador Discounted Cash Floy Raw  Adjuste Adjusted
Eslimate CAPM +Size Prem Fama-French 1-Slage  3-Stage : CAPM + Size Prem Fama-French 1-8tage  3-Stage Beta Beta Beta
Meodian $0.71 1278 1408 16,13 1286 | 1129 13.13 1286 1576 1269 .58 6.64 | 0.38
$IC Composite 11.60 12.32 13.65 16.23 1000 | 1144 11.85 12.80 1472 1040 068 075 0.58
targe Compasits 11.48 11.48 12.99 16.30 1330 ¢ 1000 10.80 11.97 1432 1220 066 073! 0.57
Smali Composite 1171 15.01 11.64 16.13 650 © 1172 14.99 11586 1640 654; 054 0.76 ; 076
Cost of Capital 2002 Yearbook  ©2002 ibbotsonAssociates




STATISTICS FOR SIC CODE 131
Crude Petroleum and Natural Gas
This Industry Comprises 95 Companies

Industry Description

Sales (million$)

Tatal Capital (million$)

Estabishments primarily engaged in operatng ol and Yotal e 33880 Total e A0BST8 e .-
gas fiefd properties. This includes aft activities in the Average 3566~ Average 11428
preparation of oit and gas up b the part of shipment Three Largest Companies Three Largest Companies
from the producing moparty. UNQCAL CORP 69140  ANADARKO PETROLEUM CORP 19,8744
ANADARKO PETROLEUM CORP 56860 BURLINGTGN RESOLURCES INC 11,7435
BURLINGTON RESOLIRCESING 3,147.0 UNDCAL CORP 11,3181
Three Stnailest Companies Three Smallest Companles
CCEANIC EXPLORATION CO 04 ALTEX INDUSTRIES INC 1.6
PETROMINERALS CORP 04 PETROMINERALS CORP 1.3
DTVN HOLDINGS INC 02 PETROL INDUSTRIES INC 04
SIC vs. S&P 500 for Last 10 Years (%} Number of Companies & Total Capital (bition$)
§ S&P Debt Rating Large Cap  Mid Cap LowCap MicroGap  Totals
W SIC Composite B1SAP 500 YWY 3 ] o ) T Teompanies)
40.00 30.8 2.0 0.0 0.0 30.0 (capital)
gg_‘gg BEB 3 3 o 0 3
26.00 3.1 8.9 0.0 00 460
20.00 BB, B, CCC, CC, D g 7 5 [ 18
15.60 0.0 15.2 36 1.6 204
10.00 Not Rated 0 1 a 58 68
g:gg' 048 13 51 48 113
Avg Retum Std Deviation Totals 68,2 2511 81: SE: 1 0; :
Annualized Statistics for Last 10 Years (%) Compound Annual Equity Return (%) Sales, income & Market Capitalization billion$)
Avg Retum Std Devigtion § Years 10 Years Qperating Net  Equity Debt
S&P 500 15.50 15.86 75th Percantie 19.497 14.89 Sales  income ncome  Capital Capdal
SIC Composite 2163 35.71 Median 4.41 531  CumentYr. 335 18.7 5.4 80.6 284
Large Composite 17.62 34.92 25th Percentile -5.94 -2.93  Last¥r 184 57 .18 50.6 26.6
Small Composite 23.35 56,72 SIC Composite 108.44 1532 ZYrs. Ago 158 53 1.6 376 214
Large Composite 1317 287 3Yrs. Ago 17.0 89 08 §2.3 17.0
Strall Composite 64.26 2592 4Y¥rs. Ago 14.2 6.5 1.4 £3.9 12.4
Growth Over Last 5 Years (%) ¢ Capital Structure Ratios {%) Distribution of Sales & Total Capital {million$)
; Distribution of Sales Total Capitaf
Met  Cperating Net DebtfTotal Capitat Debt/MVY Equity Lalest 5-Year Avg Latest 5-YearAvg
Sales Income  income Latesl 5-Year Avg Latest S5-YearAvg 90t Percentile 7082 3059 27284 1,396.6
Median 19.62 2407 3875 26.19 30.72 3548 4435  75th Parcentile 134.5 1083 6220 4443
SIC Composite 18.58 30.22 NMF 20.86 29.57 26.35 4199  Medan 26.6 213 1522 96.0
Large Comgosite 19.42 30.08 12504 2275 2733 20,44 37.61  25th Percentle 44 A6 211 244
Small Composite -23.86 NMF -0.50 0.00 3.53 £.00 3.66  10th Percentile 13 15 6.5 97
Margins {3%)
Operating Margin Net Mangin Asset Turnaver Return on Inv, Cap. Return on Asseis Return on Equity
Latest §-Year Avg Latest S-Year Avg Latest 5-Year Avg Lalest  5-Year Avg Lalest 5.Year Avg Latest 5-Year Avg
Median .37 29.82 9.12 -5.31 33.97 32,01 411 -1.05 327 162 4.87 -1.83
$IC Composite 48.25 42.39 15.84 4.18 50.15 40.78 8.26 1.89 7.94 174 7.4 1.72
Large Composite 47.01 43.56 16.58 87 54.72 43.57 9.34 4,26 907 3.82 7.5% 3.68
Small Composita -114.90 -36.68 -137.54 -58.38 1061 26.37 223 2179 <14.59 -15.39 -16.57 -14.00
Equity Valuation Ratios (Multiples) Dividend Yield
| (% of Price)
Price/Earnings Market/Book PricefSales Price/Cash Fow Price/Operating Income :
Latest 5-Year Avg Lalest 5-Year Avg Latest 5-Year Avg Latest  §-Year Avg Latest 5-Year Avg : Latest  5-Year Avg
Median 20.55 NMF 2.00 176 343 268 NMF NMF 5.72 699 000 [
SIC Camposite 14.01 16.17 221 213 222 243 66.34 NMF 451 573l 065 087
Large Compasite 1317 5.03 189 2.07 2.48 2.38 31.80 NMF 4.65 546 9.79 1.05
Smiall Composite NMF NMF 0.82 1.65 8.30 417 NMF NMF NMF NME ; 0.00 0.28
Growth Rates (%) Cost of Equity Capital {%) Weighted Average Cost of Capital (%) Levered Betas | Unlevered
%Betas
Analysts' | CAPM 3-Facor Discounted Cash Flow CAPM 3-Fador Discounted Cash Fiow |  Raw  Adjusted | Adjusted
Estimate CAPM + Size Pren  Fama-Erench 1-Slage 3-Stage CAPM + Size Prem Fama-French 1-Stage  3-SBtage Befa Beta Beta
Median 17.04 10.39 11.58 13,72 17.94 1115 | 10.74 12.28 13.53 w64 1085 060 063 ! 041
SKC Composite 17.94 - 12.18 12.74 30.53 18.62 810 | 1165 12.09 25.89 16.12 855, 349 085} 0.69
Large Composite 16.26 | 1112 1.12 1174 18.05 1060 | 1052 10.52 11.00 1588 1035 (.83 071 .60
Smalf Composite 17.94 ; 12.22 1464 1526 17.94 6.50 12.17 14.71 15.12 17.72 6.62 .05 0.86 E 0.83
Cost of Capital 2001 Yearbook  @2001 IbbotsonAssociates




Crude Pefroleum and Natural Gas

ST.ATISTICS FOR SIC CODE 131

This Industry Comprises 85 Companies

Indwstry Description Sales (million$} Total Capltal {miltion$)

Esta blishments primarlly engaged in apsiating of and gas Total 14535 Tatal RnT

field properties. This inchuides ail activilies in the preparation Average 165.1  Averogs 856.0

of oif and gas up to the point of shipment from the produding - - Three Lurgest-Componins - — - T 7" “Three Largest Companies

property. . SUREINGTON RESOURCES INC 2,0650  BURLINGTON RESOURCES INC 10,8109
VASTAR RESOURCES INC 1,895.1  VASTAR RESOURCES INC 82312
APACHE CORP 1,297.9  APACHE CORP 7.866.0

Three Smallest Companies ’ Three Smallest Companles

DELTA PETROLEUM CORP 0.6 ENEX RESCURCES CORP 3.4
PETROMINERALS CORP 0.5  PEASE QL & GAS CO 31
GREKA ENERGY CORP 0.0 PETROMINERALS CORP 28

Annvalized Statistics for Last 10 Years (%) Distribution of Sales & Total Capital [million$}

Number of Companies & Total Capital {hillion$}

Sqles Tetal Capital
Avernge  Standard ofast 5-Yeqr Avq Latest S-YsarAvg  Large Cop MidCon LowCup MigreCap Total Cap
Retum  Deviation $0th Parcentile  417.8 3244 2,1730 13725 [ AAA, AR, A J
S&P 500 19.92 16.17 75th Percentita  129.5 116.9 553.0 518.5 1 0 [ [ 1
SIC Composite 1783 a0 Median 74 274 131.8 136.9 10.8 0.0 0.0 0.0 108
Larges Competite 13,94 32.54 25th Porcentits 7.5 67 370 mr [ BEE )
Small Composite  11.85 54.69 10th Percenfile 17 2.1 15.8 15.2 3 4 0 o 7
‘ 2.7 12.4 0.0 0.0 351
. Compovnd Annual . L B8, B, CLC, CC, O j
Industry Sales, Income & Market Capitalization (billion§) Equity Refurn (%} . [ 5 4 10 19
Cperating Nat Equity Debt : 5 Yoors . 10 Ysam 0.0 9.6 i6 33 17.5
Scles  Incoms  |neome Capiiel . Capital  75th Parcettile 12,89 B4z | Not Rated ]
Cumrent Yr. 14.0 Py 2.1 50.1 227 Median -1.41 310 [ 1 & 51 58
Last Yr. 12.2 48 1.6 33.6 19.7  25th Parcantils 16,40 -10.74 0.0 |&4 3.1 4.6 9.4
2 Yrs. Ago 150 - 7.0 0.6 48.1 155 $IC Composite 14.24 .08 | Totals 1
3¥n. Ago 133 55 12 382 10.%  Large Cemposite 270 8.15 4 13 10 61 85
4 Y. Age 1 37 0.1 any %1 Smafi Compotite 38,67 35,89 338 3.7 7.7 7.9 72.8
] S&P Dbt Rafing
Growth Over Last 5 Years 9%} Unfevered Belas Levered Betas Capital Sfructure Ratios 9%}
Nel  Operating Met Adjusted Sum Raw  Adjusted Sum De tal i Deabd/MY Eouity
Salet  income  fncoma Bsta st Bata Beta Beta Letost 5-Yagrhvy Lofesf S-Year Avg
75th Percentite 31.77 45,55 95.04 0.65 035 .92 0.95 055 67.06 5028 203 59 101
Median . 104 15.22 .32 0.38 0.65 0.66 6.70 0.1 34.62 30,02 52.95 42.91
25th Parcentile 1.35 5.08 0.67 0.10 -0.06 0.12 0.26 019 20.02 14.25 25.03 14,61
SIC Camposite  10.04 4.69 NMP e.7z - 0.26 0.85 0.93 0.34 23.83 28.78 31.28 40,40
Lorge Composite 9,76 15.65 11.50 o.rs 0.30 C.84 0.92 0.37 260 2586 3514 3487
$moll Composite  -34.37 NMF 1617 0.06 0.47 Lo 1.08 0.51 0.9% .03 1.0¢ 9.92
Margins [%) .
i in Net Margin Asset Turmovar Return on fny. Copifal Return on Asgels Retum on Equity
Eotes| S:Year Avg Ledast  5.Yaor pvg Lutest -Ye, Lotest  S-YearAvg Latest  3:-Year Avg Lofest 3-Yaor Avg
75th Percentila 50.83 49.87 7.36 485 35.70 wn 319 1L6% 2.44 1.45 2.26 1.48
Medtan 28.26 2945 1556 -3.09 26.25 29.51 -5.24 «2.10 535 ~T.81 -8.02 -227
25th Percontila 70,83 498 arn -57.51 19.84 22.96 2765 -17.33 -27.61 1349 L8154 2610
K Composite 32,18 sz -181s -3.30 31,14 36.68 337 135 4,72 -1.21 -4.59 -1.14
large Composife 52,16 4384 10,60 314 32.90 3g.45 3.84 1.34 349 1.2t 2.82 1.06
Small Compesite  -419.96 -8O.38 71447 ~141.87 6.41 19.52 449 41.39 4577 -27.69 -37.02 +23.15
Equity Valuafion Ratios {Muttiples) Div, Yield (% of Price}
PricasFamias arket/Book - i Price/Cosh Flow Brice/Qpercting Income :
Lotest 5.Year Avg Lolest  5-Year Avg Latest 5-Year Avg iotest S5-Ymar Avg lotest S-Yeor Ave Lofest S-Yeor Avg
75th Farcentila NMF NMF 2,75 2.39 522 A.87 HME MNMF MMF 81.37 0.06 0.44
Median NME NMF 1.57 1.74 .06 2.77 NMF NMF 10,08 7.50 0.00 o.00
25th Porcentile 44.31 67.35 o.81 12 1.1¢ 1.50 NME NMF 5.02 4.24 0.00 0.00
SIC Composite . NMF 8o.98 2.90 2.30 3.30 2.90 NMF NumE 10.27 733 0.63 0.55
large Composita  25.42 2609 2.61 297 .75 2.97 HMF NMF 7.20 877 2.76 0.78
Smoll Composite  NmE NAMF 149 2.48 19.30 613 NME NME NMF NMF 0.00 2.04
Growth Rates (%) Cast of Equity Capital (%) Welghted Average Cost of Capital (%)
Analysty’ CAPRA -Focior Discounted Cash Flow CAFM, Y-Faclor  Discourded Cash Flow.
: Edimate CAPM  + Siza Fram  Fomuo.French IStage  3:-Stoge GAPM + Size Pram Fomg-French  1-Stags 3 Stage
TSth Percantle 17,89 13.86 14.97 26.36 17,80 12.20 - 13.56 14.13 2023 17.46 17.20
“Medtan 17.80 .84 13,62 15.36 17.80 12.40 11.52 12.58 15.98 15.7% 12.40
25 Parcenile 17.80 8.31 10.37 1419 17.80 11.50 10.01 10.67 12.62 13.83 1145
17.80 13.68 14.52 19.15 17.28 7.60 12.59 13.22 16.69 1574 B.03
16.87 13.64 13.64 16.89 1291 8.50 12.32 12.32 14.78 15.55 8.43
i 17.80 14.51 16.72 26.71 17.80 7.60 14.26 16.31 25.56 17.30 7.85
ff mi‘f; Cost of Capital Quarterly
2000 Yearbook
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ST ATISTICS FOR SIC CODE 131 Crude Petroleum and Naturgl Ggs
This Industry Cemprises 101 Companies.

Ind ustry Description Sales {million$) * Total Capital [million$)
Tolal 14847 Total 41,190

Estan blishmenls pimarity engaged in aperating of and gas field

- proprerties. “This includes al activities in the preparation.of ol - Avetnge .. 1470 Average N T -
and gas up to the point of shipment from the produding Three Largest Componies Thres Lorgest Companies
propeity. BURLINGTON RESOURCES INC 1,637.0  BURLINGTON RESOURCES INC 9032y :
VASTAR RESOURCES INC 1,602.4 ANADARKO PETROLEUM CORP i 61488 7 ]
NOQBLE AFFILIATES INC 893.6  VASTAR RESOURCES iNC 5,939.5 P
Three Smaodlest Compantes . Three Smaklest Companies
AMER INTL PETROLEUM CORP * 0.3  IYDECO ENERGY INC 2.9
XCLATD 0.2  PETROMIMERALS CORP 2.5 t
GREKA ENERGY CORP 0.2 AMERICAN REVERS OIL CO 1.0 t
Annwalized Stafistics for Last 10 Years (%) Distribution of Sules & Total Capital (million$} ‘ Number of Companies & Total Capital [billion$)
Sales Tota! Canit
Average  Standard Latest SYr. Avg, Lalest S5YrAvg, lameCap MiGap LowCap MicroCap TolCap -
Retym  Dewiation 90th Percentia 426.2 3842 1,270.3 taoea [ AARBA A j
S&P 500 20.00 15.83 75th Percentile 137.8 1061 409.4 4820 1 1 [ 0 2
Ind. Composite  10.33 27.53 Median 3.0 212 1089 100.58 9.0 33 0.0 o0 12.3
Ly. Composite 8.33 27.82 25th Percentile . 4.8 4.6 25.1 229 | L) ]
Sm. Compaosite 1435 51.7% 10th Parcentile 14 1.7 5.6 13.5 2 ] 2 [} 7
2.1 7.9 22 0.0 222
Compound Aritual l BB, B, CCG, CC, I ___I f
Industry Sales, income & Market Capitalization {billicn$) Equity Return (%5 a [ 10 15 5 .
Operating Net Equify Deht 5Yz, 107¥7s. 0.0 0.0 12.5 52 ¥y
Saley hcome  Income Capital Capitat  75th Parcantile 375 1174 1_ Not Rated '|
Current Yr. 14.8 52 -5 a8.4 226 Median -&.85 2.03 [\ 1 4 42 &7
Last Yr. 149 [:%4] 22 55.7 147 25th Parcantite 20.84 -5.40 0.0 19 3.0 4.1 9.0
2 Ys. Age 147 59 1.0 . 43,4 128 Ind. Composite 4.07 g2 [ Yotals ]
3 Yrs. Ago <108 40 0.0 35.5 181 Lg. Composita -0.t3 4.35 3 5 15 77 101
4 Yrs, Age 2.9 41 o7 315 9.0 Sm. Composife 35.62 36.13 211 131 177 9.3 6.2

£1  S&P Debt Rating

Growth Over tast 5 Years (%) Unlevered Betas Levered Betas Capital Structure Ratios (%) ' ;
Nel Operating Mt . lal Capital Debt/MY Equity
Sples  Income lncome - Ad{OLS Adf Sum BawOLS  AdiOLS Adl Sum Latest  SYr Avg, - Latest  Svr Ave,
75ih Percantile 39,10 33.40 59.30 0.68 QTS 1.09 0.94 1.09 49.08 41.98 49.08 - 75,39
Median 13.60 10.29 9.54 .45 0.50 0.75 0.83 .92 3010 27.46 30.10 37.86
25th Parcentile 0.5% -2.02 543 0.24 023 0.28 0.6% 0.73 10.78 12.86 10.78 14,76
Ind, Compaosite 9.92 &.01 NMF 0.64 .38 0.8% 0.88 8,48 3056 25.77 45.28 34.72
Lg. Compasite .43 4.8% NMF 0.64 042 0.8t 0.83 Q.43 $7.83 2214 38,56 WB.44
Sm. Composite 11.90 15.07 .82 071 044 2.07 125 0.7 41.69 40.63 72.09 6B.44
Margins {%) ‘
Opersfing Margin et Margin el Tu . Retumnen inv. Capital eturn on Assel elum on Equity.
: Latest SYr Ave. Latest EYr. Avg, Latest SXr. Avg, Latest  EYr Avg, Latest 5 Yr Avg, Lotesl §Yr.Ava
75th Percenfile - 52,75 5213 3.05 5.28 35,82 4297 670 a.98 M 2.50 0.92 1.96
Median d4.44 3877 ~22.45 =3.47 27.86 372 .70 -=0.28 347 -1.09 w32 «1.61
2%th Percentile 444 3.82 -78.53 -56.31 21.35 22.40 ~12.84 -11.06 -14,33 -11.67 -35.01 -18,60
Ind. Composite 34.14 4060.45 -29.73 =235 30.76 38.30 533 0.27 -5.31 .23 ~10.90 «0.83
Lg. Campesite 34.05 4114 -15.51 .67 3280 40.70 -4.86 156 «3.67 1.26 -4.94 .90
Sm. Composita - 43.48 346,41 -7.44 -13.49 3013 3185 -1.98 -4.53 -2.24 -4.36 -2.38 -5.89
Equity Valuation Ratios {Mulfiples) Blv, Yield (% of Price]
Priceffamings rked/Book Price/Saleg Price/Cash Flow Price/ ting lhcome
Latest 5Yr Avo Latest 5¥r. Avg Latest £X1. Avg, latest S5¥r Ava, Latest 5Yr Avg, Latsst  SYr Avg,
75th Parcantils NAF NMF 2,77 2.32 3.59 4.58 NMF NMF NMF 5657 0.34 0.48
Median NMF NMF 1.85 1.73 1.80 .73 NMF NMF 9.42 -0 .09 .00
25th Percentife 108,63 50,96 129 1.25 [eX:3] 1.81 BMF NMF 4.51 4 0.00 Q.00
Ind. Composite 2.63 3.06 2.34 246 73 245 NMF NMF B.65 139 9.78 1.15 i
Lg. Composife 322 3.60 2.55 2.68 213 297 NMF NMF .51 7.30 o.7v 115 i ’ :
Sm. Composite 1.44 .51 2.09 1.62 313 233 NMF NMF .20 £.38 Q.19 LAY ".
Growth Rates (%) Cost of Equify Capital (%} Weighted Average Cost of Capitat {%}
] CAPM 3-Factor Discoynted Cash Fiow CAEM 3-Factor Disgounled Cash Flow
] Analysts AGOGLS  +SmPrem  Fama-French Analysts 3 Stage CABOLE £ImPrem Famafrench  Anahsls 3 Stage
75th Perentile 24.65 14.62 1631 25,69 18.84 17.85 1275 ' 1327 17.64 16.14 17.69
Maddian ] 16.36 1.9t 1351 _ 2001 1619 13.30 10.49 11.67 13.32 13.6% 13.10
25th ?amnh!? 14.84 8.14 10.35 12.48 16,19 11.85 B.20 .01 10.20 11.78 11.30
ind. Compo.sna 15.25 12,95 14.08 17.87 15.43 NMF ' 11‘.05 11.85 14.55 12.81 NMF
£g. Compasita 14.43 12.52 3.0 1679 15.34 T 870 to.80 11.i6 13.96 12.90 6,49
Sm, Composite 15.00 ) 1591 18.51 42.42 15.68 . NME 13.80 15.54 31.50 13,65 NMF
Copyright © 1529
’ Cost of Capital Quarte
iBhotson Associates 999 Yoo
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STATISTICS FOR SIC CODE 131

Crude Petroleum and Matural Gas

This Industry Comprises 90 Companiss

Inedustey Description Sales (million$) Total Capital (million$)
Establishments primarily engaged in operating oil and Toral 28042 - Toul #3964
gws field properties. This includes all activities in.the _Average . 3116 Average . - 10863 -
preparation of oil and 45 up to the point of shipment Tiieae Largest Companies Thrae Lurgest Companies
from the producing property. ) OCCOIDENTAL PETROLEUM CORP 80160  OCCIDENTAL PETROLEUM CORP 16,3345
UNOCAL CORP 5101.6  UNOCAL CORP 1174
BUREINGTON RESOURCES INC 2,000.0 BURLINGTON RESOURCES INC 10,218.9
Three Smallest Companles Thees Smallest Compantes
VENUS EXPLORATION ING 0.6  KESTREL ENERGY INC 5.1
ISRAMCO NG 0.5  PETROMINERALS CORP 4.0
CHAPARRAL RESQURCES INC 2.1 AMERICAN RIVERS OIL CO 1.6
Annualized Stafistics for Last 10 Years {%} Distribution of Sales & Total Capltal (million$) Number of Companies & Total Capital [bif fien$)
Sales Tota! Capita]
Aversge  Stndard Latest X Avg, Laest  S¥rpve LameCap MidCap  lowQap  Micro Cap Towl Cap
Return  Deviation 90th Percentile 679.7 535% 25597 22516 L AAA AA A 1
S&P 500 19.76 14.31 75¢h Porcentile 1958 112.3 a47.8 &24.7 i 1 o [} z
ind. Comporit 87 19.22 Median 28,1 18.8 159.3 98.2 10.2 43 0.0 0.0 145
Ly Composite 8.25 19.09 25th Percentile 7.4 43 38.6 289 BBE
Sm. Composie 121 53.17 $0th Percentile 13 1.4 14.4 a.2 3 5 1 o D)
34.5 163 1.3 C.0 §2.2
Compound Annval [ BB, B, CCC, CC, D
Inclustry Sales, income & Market Capitalization (billion$) Eqquity Return (%) [} & B [ 23
Cperating et Equity . Bicht 3 Y 10 ¥rs. 0.0 108 6.0 L6 18.5
Sales  Income  Income Capital ,  Capital 75tk Percentile 1585 130z | Not Rated ]
Cugrent Yr. 28.0 1.5 1.3 9.5 244 Mediss 7.07 640 G H 5 48 56
Last Yr. 29.9 10.5 2.8 589 222 25th Percentile -4.95 -4.01 C.0 34 3.8 .6 10,8
2 Yes. Ago 26.6 8.2 R4 504 214 Ind. Composite 618 704 | Totals
3 Yrs. Ago 25.3 71 08 441 262 (g Composite 5.62 650 4 14 15 57 (5]
4 Yrs. Ago 25.3 6.6 0.8 39.8 198 Sm. Composite -15.48 -10.34 44.8 3Le 1.1 53 96.0
[n] S&P Debr Rating
Growth Over Last 5 Years (%) Unlevered Betas Levered Betas Capltaf Structure Ratlos (%}
Net  Opersting Met ctal Capizal - Deby/MY Bowity
Sales Ingome Income AdiOLS Adi Sum Raw QLS Adi OLS Adi Sum Latest Y7, Avp, Earest £ Yr Avg,
75th Percentile 323z 36.75 4541, 0.51 0.76 0.62 0.60 0.90 35.5% 31.78 5526 4659
Median 16.85 19.21 20.83 6.40 0,563 0.35 .53 0.80 2216 21,23 28.48 26.95
25th Percentile 4.74 6.68 810 0.29 0.45 -0.02 0.43 0.67 ¢.80 10.29 10.846 11.47
Ind. Composite 3.74 14.95 2243 0.46 .62 0.60 0.60 0.0 27.56 307 28.04 43.21
Lg. Compasite .48 .99 2987 0.52 0.62 0.6¢ .67 0.7% 2734 32.07 37.62 47,20
Sm. Composite 2112 44,76 ~15.33 0.49 0.52 0.50 0.57 0.60 13.47 0.3 15.57 25.49
Margins (%)
Operating Margin Met Margin Asset_Tumnover £ 3 H Retern on Assers Return on Equity
75th Pezcentife 61.69 53.47 20.06 1173 45.6% 4435 7.54 447 6.78 4.40 5.54 3.62
Median 48.03 19.32 9.63 4.82 24.03 32.21 an 1.81 3.54 1.64 2.0 1.51
25tk Percentile 24.28 12.10 -12.85 ~15.44 24.31 24.04 293 . 396 499 416 -3.92 .05
Fnd. Composite 41,10 a2.52 457 a.r 42.14 46,67 2.2 2.68 1.92 2.21 148 2.52
Lg. Composite 38.27 29.32 211 572 4702 52,00 570 3.82 4£.28 297 441 .75
Sm. Compasite  -207.50  .170.43  -250.83 -259.95 5.48 B854 -15.78 “24.74 14.24 2219 -6.84 -18.04
Equity Valuation Ratios {Multiples) Div. Yield (% of Price}
Price/Barnings IdurkevBook PricefSales Price/Cash Flow PrisgfOperating Income
75th Percentle MNMF MNMF 2.0 2.59 4.89 569 MMF NMF -18.53 51.99 .38 0.40
Median 32.62 66.03 1.94 193 313 3.61 NME NMF 7.22 8,15 0.00 0.00
25th Percentile 17.43 27,61 1.54 1.41 215 2.26 NMF NMF 4.58 512 0.00 ©.00
Xad. Compatite §4.29 .70 2.40 157 248 1.88 NMF NHMF 5.61 5.79 1.16 174
Lg. Composite .67 26.48 2.56 1.96 2.08 1.53 NMWF NME 4395 5320 1.63 2.34
Sm. Camposite NMF NMF 3.85 2.1 39.68 14.4i N NMF NMF NMF a0 0.00
Growih Rates (%) Cost of Equity Capital (%) Welghted Average Cost of Capital {%)
GAPM 3-Factor Disgounted Cash Flow CAPM 3-Factor Discounted Cagh Flow
Analyss AJOLS  +5mPeern  Fama-French Analvss 3 Stage AdiOLS + 5mPrem Fama-French Analyses 3 Smge
75th Percentile 15.88 10.66 13.47 25.37 18.09 17.67 12,38 12.49 20.7% 15.12 16.98
Median 15.01 16.12 12.58 18.99 15.01 16.48 .87 11.59 1687 14.23 16.34
25th Percentile 15.01 9.33 11.72 9.54 ., 15.01 1h4g 9.04 10.78 10.67 12.78 11.48
Ind. Composite 15.01 10,67 .37 20.01 16.45 NMF 9.58 10,09 16,35 1277 MMF
Ly Composise 12.40 112t 11.55 20,18 14.38 NMF E 4] 9.95 16.20 120 NMF
Sm. Composite ¥5.01 10.42 13.72 NMF 15.04 NMF 10.26 18.12 NMF 14,24 NMF
Copyright © 1998 Cost of Capital Quarterly
Ibbotson Associates 1998 Yearbook



STATISTICS FOR SIC CODE 131

Crude Pefroleum and Matural Gas

This indusiry Comprises 87 Companies

15

Industry Description Sales (million3) .. Yetul Capital {miflion$)
Establishments primarily eagaged in opetating oil Toral Toud : o7k
and gass field properties. This includes all activities Average Aversge 7797
in the preparation of oil and gas up to the point of Thres Largest Companies Thras Lurgust Companies
shipment from the produ cing property. OCCIDENTAL PETROLEUM CORP 10,557.0  OCCIDENTAL PETROLEUM CORP 14,2332
BURLINGTON RESOURCES ING 1,293.0  BURLIMGTON RESOURCES ™C 6,687.3
ORYX ENERGY CO 1.0140  APACHE CORP 4,.084.1
. Three Smallest Companies Thrae Smallest Compantes
EXPLORATION CO 0.5  KESTREL ENERGY INC 43
CHAPARRAL RESOURCES INC 0.3 DOUBLE EAGLE PETE & MNG <O 3.0
AMERICAN RIVERS QIL CO 0.2 TYREX OILCO 2.6
Annvclixed Statistics For Last 10 Years (%} Pistribution of Sales (millien$) Distribution of Total Capital {million$)
Average Seandard lamst  SYr Avy fater  SYr Avp
Retum  Deviation H0th Percentile 585.6 460.7  90th Percentile 20411 1,823
SKP SO0 453 1667 75th Percentile 141.8 88,8  75zh Percentile 621.3 4118
Ind. Composite 5.84 20.18 Median 20.7 175  Median 1153 &1.5
Lg. Composite 729 21.55 25th Percentile 5.4 3.7 25th Percentile 33.2 5.4
Sm. Composite -2.87 36.9¢% 10th Pereentile 1.2 13 10¢h Percentile 14.6 8.5
industey Sajes and Income {billion$} Indusiry Markest Capltalization (billion$} Number of Companles & Total Capital {biflion$)
Qperating Nex
Sales  Icome  lncome  Equiy Dot LamgeCay  MidCap  LowCap MigoCap TotalCap
Cuszeat Y, 22.4 8.1 X Cufrent Yr. 4y wo [ AAA AN, X ]
LastYr, 202 &7 0.0 East Yr. Py 19.4 1 1 [ [} 2
2 Yo Ago 188 5.7 0.2 2 Y Ago 35.0 19.2 67 38 0.6 0.0 10.5
3 Y. Age 344 5.4 o7 3 Yrs. Ago 35.3 162 [ BEB ]
+4Yrs. Ago 17.5 4.9 0.6 4 Yn. Ago 39.4 6.0 2 ] -0 v} 8
18.3 13.4 00 0.0 3y
Compound Annual [ . BR,B,CCC,CG D T
Growth Over Lust 5 Years (%) Equity Return (%) Betus [) 5 7 4 16
Net  Operaring et Unlevgred . Leveres 0.0 ‘92 6.1 1.0 162
Sales  ncome Incume ¥, 10Yms dssctBers Eaviy Ben [ Not Rated 1
75th Percentile 23.26 29.15 23.89 26.5¢7 9.88 078 . 1.08 ] H [ 53 41
Median 10.0¢ 13.67 T.21 12.27 B 0,49 .59 0.0 3.4 2.3 3.7 9.4
Lsth Percentile o7 .52 ~17.58 2.2 -4.53 0.08 007 | . Totals ]
Ind. Composire 637 12.52 27.03 .40 3.92 [ % 1] [ X 3 14 3 57 87
- Lg. Composite 5.42 12.65 372 2.64 5N 0.74 0.97 250 298 8.4 4.7 &7 8
Sm., Compasite 8.31 -12.25 -10.78. 1.90 .23 o.0¢ 0.08 ] S&P Debt Rating
Marging (%) Capital Structure Ratios [%) -
et in Ner Margin Return On Aseers Retuen On Equicy Debi/Tota) Capiea] DebtMV Equity
Lase  SYr Ave Lmest 5 Avy, Laet  SYr Avy, Latest 5 Avg Latest  §¥r Avg’ Latest ¢ Ave
75th Percenvite 56,30 47,74 17.74 9.35 577 3.4 4.55 3.33 3102 31.40 4495 45.78
Medina 41.87 ETR T 587 106 215 0.38 1.65 0.45 20.14 21.34 %22 27.13
251h Pereentile 20.37 18,75 =127 -13.35 -4.59 -£.47 +3.56 -4,01 172 10.33 8.37 11.52
fod Composite 36.38 396 a.48 3.58 a.ra 141 373 N 2797 30.78 38.83 44.47
Lg Composite 33.38 2942 9.16 A47 449 193 513 2.64 29.84 33.m 42.54 49.27
Sm. Composite -90.77 -77.31 «£6.13 ~103.00 5,95 -12.73 -2.51 -4.65 645 4 589 3.8
_Equity Valuatlon Ratlos {Muttiples) Growth Rates (%) Yields (% of Price}
Priee/Earnings rkeg/Bool Price/Sales Dividerds Cash Flow
Larest S Yr Avy Larest  SYe vy Laest 5 Ave Analysts Latest 5 ¥r Ave, Lamst  SYo Ave
75th Percentife NF NMF 3.2 2.66 6.54 595 13.73 0.00 0.57 0.75 «2.04
Maodian 63.69 23222 1.98 1.81 258 3.44 13.73 B 0.00 0.00 -4.2% ~7.55
25th Percentile 23.09 008 1.51 1.29 2.48 2.03 13.73 a.00 0.00 - 2,11 =15.44
Ind. Comporite 25,77 58.48 210 1.86 2.18 2.09 1373 137 1.94 3.26 -3.74
g Composite 18.66 37.88 1.%7 1.76 17t 1.8% 12.74 1.64 195 -1.22 314
St Compnsiee NME NMFE 307 a0 40.99 22,17 13.73 0.00 £.00 445 -6.54
Lost of Equity Capital (%) Cost of Debt (%) Weighted Average Cost of Capital %)
CAPM 3-Facror isconnted Cash Flow ) CAPM 3-Factor Discouned Cash Flow
. oL * SmPrem Fama-Franch  Analyses Stupe 013 t3mPrem Fama-French  Analves 3 Stage
75¢th Percentile 1519 1784 2364 1448 16,14 9.92 12.47 13.71 18.45 13.73 1525
Median .58 14.60 - 16.87 12,73 1390 8.39 .92 11.28 14.12 11.99 12.38
25¢h Pereentile nn 10.96 11.07 s 11.38 697 NMF 8.3¢ 928 10.73 9.30
#nd, Compoite 2 14.8% 19.21 15,28 NMF 7.98 11.62 12.28 15.43 12.60 HNME
L. Composite 14.45 1390 19.44 14.59 NMF T4 n7s 12.08 1525 11.85 NMF
San. Camposite 779 11.26 12.53 13.73 MNMF 10.29 7.72 1097 12.16 1327 NME
Copyright © 1997 Cost of Capital Quarterly
Ibbotson Associates 1997 Yearbook



STATISTICS FOR SIC CODE 291

Petroleum Refining
This Industry Comprises 1% Companies

Industry Description

Sales (million$)

?otal Capital (million$)

Estabiishments primarly engaged in producinggasoling, -~ 1O« o i 321221 Total o N ) S T Traassad
¥orosene, distiiate fuel oils, residual fuet oils, and Average 29,201.8  Average 40,893.%
lubricants, thraugh fractionaion or straight distilation of Three Largast Companies Three Largest Companies
crude oil, fedistifation of unfinished petroleum EXXON MOBIL CORP 2060830  EXXON MOBILCORP 313,261.4
darivalives, cracking or other processes. CHEVRONTEXACO CORP 46,5320  CHEVRONTEXACO CORP 102,576.9
Estabishments of this industry also produce alphatic MARATHON OIL CORP 286150  MARATHCN QI CORP 12,561.5
and aromatic chemicals as byprocucts Three Smaltes: Corrpanias Thres Smaflest Companies
HOLLY CORF 11421 HOLLY CORP 3318
ARABIAN AMERICAN DEVELOPMENT 426 AMER INT], PETROLEUM CORP 30.2
AMER INT:. PETROLEUM CORP 3.1 ARABIAN AMERICAN DEVELOPMENT 252
5IC vs. S&P 500 for Last 10 Years (%) Number of Companies & Total Capital {bilion$)
i S&P Dabit Rating Large Cap  MidCap LowCap Micro Cap  Tolals
WSIC Composite E1S2P 500 YW YWY F] 1 o o iy —
2000 4158 4.9 0.0 0. 420.8  {captal)
15.00 BBB 1 2 a 4] 3
126 13.4 0.0 0.0 25.9
10.60 BB.B,CGC.CC, D [i] o Z 0 2
0.0 0.0 28 0.0 2.8
500 Not Rated [ a P 2 3
e S
Avg Retum S Desiation 4284 183 31 0.1 4408
Annualized Statistics for Last 10 Years (%) Compound Annual Equity Return (%} Sales, Income & Market Capitalization {billion$)
Avg Retum St Devigion 5 Years 10 Years Operaling Net  Equity Debt
S&P 500 14.36 1593 75th Percentite 13.28 14.51 Sales  Income income  Capilal Caplal
SIC Composite 17.31 17.02 Median 8.56 830 Cureni Yr. 32 1.9 240 4194 304
Large Composite 17.34 17.08 25th Percentila 4.87 647  LastYr 2624 30.2 116 3532 316
Smal Composite 2124 $1.30 BIC Composite 12.68 18.14  2Y¥rs. Ago 169.6 19.9 87 3475 229
Large Composite 12.32 16.13  3¥rs, Ago 189.9 26.5 122 2452 229
Small Composite 55.72 26.88 4Yms, Ago 186.1 247 1.1 2370 224
Growth Over Last 5 Years (%) i Capital Structure Ratios (%) Distribution of Sales & Total Capital (mificn$)
! Distribution of Sales Tatal Gapital
Net  Operating Neat Debt/Total Capital DebiMV Equity Latest SYear fvg  Lalest S-Year Awg
Sales income  income E Lalest S-Year Avg Latest 5-YearAvg  90th Percentile 46,5320 35369.2 102576.8 64,483.0
Median 18,30 1943 3073 ‘ 2803 31.35 40.91 45.66  75th Parcentile 21801.7 15890 07202 58,0345
SIC Composile 13.38 1828 24,37 2.50 747 258 772 Median 5,136.8 31286 44788 3,0006
Large Composite 1298 17,87 2275 0.89 6.18 0.90 6.58  25th Parcentile 15157 9117 8457 3200
Small Composite 11.24 17.05 2518 é 1212 24.81 13.80 33.00  10th Percentile 426 287 30.2 76.7
Margins (%)
Operating Margin Net Margin Asset Turhaver Return on Inv, Cap. Retwrrt on Assets Return on Equity
Latest 5-Year Avg Latest 5-Year Avg Latest 5-Year Avg talest  5S-Year Avg Latest 5-Year Avg Latest 5-Year Avg
Median 16.05 721 4,61 297 16043 159.10 13.33 9.82 8.41 5.66 1019 8.54
SIC Composite 16.16 13.56 748 5.99 14282 12019 2.06 10.89 10.68 7.74 6.68 5.24
Large Composite 1724 14.44 8.00 6.45 13826 12342 1.08 11.2% 11.06 7.96 6.52 51N
Small Composite 1036 8.08 3.76 154 19966  166.92 21.70 4,08 7.51 261 14.17 4.57
Equity Valuation Ratios (Multiples) | Mividend Yield
(% of Price)
Prica/lEamings Market/Book Price/Sales Price/Cash Flow Price/Oparating Incoma |
Latest §-Year Avg Latest 5-Yaar Avg Latest 5-Year Avg Latest 5YearAvg Latest 5-Year Avg f Latest  5-Year Avg
Meadian 9.81 1171 1.80 164 0.31 0.34 17.44 25.15 456 a3zl 12 1.09
SIG Compasite 1496 1718 3.5 298 112 114 1811 29.91 692 8431 0646 0.66
Largs Comnposite 15.34 18.56 3423 3.08 123 1.28 1841 30.18 112 873 043 0.62
Small Composite 706 4.1 1.05 1.22 0.27 0.34 7.1 25558 2.56 418 2.00 2,00
Growth Rates {3%) ; Cost of Equity Capital (%) { Weighted Averaga Cost of Capital (%) ! Levered {Unlevered
! Betas IBotas
Analysts' CAPM 3-Factor Discounted Cesh Fiow CAPM 3-Facter  Discounted Cash Flow Raw Adjusted Adjusted
Estimata ; CAPM + Size Prem Fama.French 1-Slage  3-Stage CAPM + Size Prem Fama-French t-Stage 3-Stage .  Beta Beta | Beta
Median 7.50 | 10.04 £0.76 13.34 10.72 g70 | 10.06 10.58 12.58 10.44 . 058 : 0.42
SIC Camposite 748 9.22 9.23 £0.75 7.66 a8 1 915 9.15 10.58 1,68 0.43 041
Large Composile 731! 847 9.7 1067 173 105 ; 9.10 9,10 10.53 7,74 042 0.41
Smalt Composite 749 14.78 18.08 27.83 767 150 | 1434 17.12 25.41 8.35 163 1.02
Cost of Capital 2002 Yearbook  ©2002 IbbotsonAssociates



STATISTICS FOR SIC CODE 291

Petroleum Refining
This Industry Comprises 10 Comparnies

Industry Description

Sales (million3)

Total Capitat (million$)

Estabishmens primarily engaged in producing gasoline,  TO& . . %0a0s3 _ Toml 376,724
kerosena, disttale fuel oils, residual fue oifs, and Average 308083  Average 37Eeza
lubricants, through fractonation or straight distilation of Three Largest Companies Three Largest Companies
crude od, redistilation of unfinished petroleum EXXON MOBIL CORP 206,083.0 EXXON MOBIL CORP 2050123
Qerivatives, cracking or other processes. CHEVRON CORP 46,532.0  CHEVRONCORP 62,535.1
Estabisiments of this industry also produce alphatic USX-MARATHON GROUP 30,1430  USX-MARATHON GROUP 10,4813
and gromalic chemicals as byproducts Three Smallest Companies Three Smallest Companies
HCLLY CORP G659 HOLLY CGRP 233.0
ARABIAN AMERICAN DEVELOPMENT 278 AMER INTL PETROLEUM CORP 35.3
AMER INTL PETROLEUM CORP 81 ARABIAN AMERICAN DEVELOPMENT 230
SIC vs. S&P 500 for Last 10 Years (%) Number of Companies & Total Capital (bificns)
. S&P Delx Rati Large Cap Mic Cap LowCap MicraCap Totals
W SIC Composite BIS&R 500 ARA, AR A = 2 3 o o 3 {companies)
16.60 3575 36 0.0 0.0 3611 {capital)
16.40
16.20 BESB il 1 0 o] 1
15.00 0.0 34 0.0 0.0 3.4
15.80 BB, B, CCC,CC, D o [ 2 [ 2
15.60 04 0.0 14 0.4 14
1540 Not Rated 1 9 2 3 z
:g_-gg 10.5 0.0 5.0 03 108
. Totals 3 2 2 3 10
Avg Retum Std Geviation 368.0 7.0 14 0.2 3757
Annualized Statistics for Last 10 Years{%) Compound Annual Equity Return {%} Sales, Income & Marke? Capitalization (billiong)
Avg Retum $td Deviation $ Years 10 Years Operating Net  Equity Debt
B8P 500 15,50 15.86 75th Percantile 12.68 9.61 Sales  Income Income  Capital Captitat
SIC Composite 15.62 16.38 Median 9.67 420  Gurent Yr. 308.1 436 223 3521 246
Large Composita 16.61 16.40 25th Percentile 4408 002  lastyr 2253 212 1.8 3450 335
Small Composite 19.27 56.92 SIC Composile 17.39 1470 2 Yrs. Ago 154.1 18.4 8.1 2420 216
Large Composite 17.14 1466  3Yrs. Ago 178.2 26.1 125 2341 201
Small Composite 4794 2605 4Yrs, Ago 1769 24.4 1.4 1918 211
Growth Over Last 5 Years (%) i Capital Structure Ratios {%) Distribution of Sales & Totat Capital (miltion$)
Distribution of $ales Total Capitat
Net  Operating Net : DebtTotal Capital Debi/MV Equity Latest 5-Year Avg Latest 5-Year Avg
Sales Income Income Latest 5-Year Avg Latest SYearAvyg  S0th Perentie 62,4871 456757 857820 73,136.4
Median 20.58 17.66 947 22.47 32.60 29.06 48.55  751h Percentile 26,2750 161904 87514 98,2437
SH: Composite 14.44 1798 2517 6.37 8.67 6.80 849  Median 3.807.3 19838 21875 1.5614
Large Camposile 13.46 1796 24,18 ‘ 593 8.20 6.31 8.84  25th Percentile 1,233.9 7133 20917 2658
Serafl Composite 8.52 6,60 NMF ‘ 21.83 27.10 2ta3 37.16 10tk Percentile 258 220 4.1 721
Margins (%)
Operating Margin MNet Margin Asset Tumover Return o Inv. Cap. Returm on Assels Return on Equity
Latest $-Year Avg Lalest 5-Year Avg Latest 5-Year Avg Latest  5-Year Avg Latest 5-Year Avg Latest S-Year Avg
Median 8.65 8.1 207 2.57 180.13 13885 8.40 578 6.11 415 8.65 6.86
SIC Composite 16.08 13.58 7.24 6.21 14520 12525 15.22 10.60 10.62 777 6.34 5.09
Earge Composite 16.83 14.44 7.64 643 139.16 12240 15.43 10.83 10.63 7.83 6.24 507
Sall Composite 5.08 134 047 0.92 184.61 163.42 3.93 2.30 -0.14 1.51 0.26 2.58
Equity Valuation Ratios (Muttiples) Dividend Yield
(% of Price)
Price/Earmings Market/Book Price/Sates PricelCash Flow Price/Operating income
Lalest S-Year Avg Lalest §-Year Avg Latest S-Year Avg Latest  5-Yaar Avg Latest S-Year Avg | Latest 5-Year Avg
Median 11.58 14.58 167 1.66 234 0.57 13.87 24.80 373 4.15 .49 064
SIC Composite 15.78 11,38 2,87 2,59 1,14 122 18.15 26.35 7.14 872 057 .75
tame Conposite 18.02 11.55 293 2.64 1.22 1.28 16.24 25 88 7.23 885 : 056 0.73
Small Composita NMF 105.90 0.36 1.35 Q.29 .36 NMF MME 5.64 488 3.08 1.88
Growth Rates (%) Cost of Equity Capital (%) | Weighted Average Cost of Capital (%) i Levered Betas §‘Unievered
; {Betas
Analysts' | CAPM 3-Factor Discounted Cash Flow g CAPM 3-Faddor Discounted Cash Fiow + Raw Adjusted E Adjusted
Estmale | CAPM + Size Prem Fama-frondh  1-Stage 3-Stags  ; CAPM + Size Prem Fama-French 1-Slage 3-Stage | Bsta Beta | Beta
Methan 918 | 10.40 1065 1347 11.75 1030 | 922 9.46 12.59 1232 10720 076 671 | 0.38
SIC Composite g.18 8.85 8,85 1068 9.41 23 | 87 8.78 1048 920 1201 042 042 ¢ 0.40
Large Somposita .08 8.60 .80 10.62 845 1720 | 873 873 10,44 935 1193 042 042 | 0.40
Smatt GComposite 9.18 14.49 17.11 32.00 9.48 g8 ;1351 15.4Q 26.15 90 1013 1.63 15 0.89
€ost of Capital 2001 Yearbook  ©2001 ibbotsonAsscciates
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STATISTICS FOR SIC CODE 291

Petroleum Refining

indusciry Description

Sales {millions)

This Industry Comprises 10 Corn panies

Total Capital (million$)

Estabij shmerts primardly engaged in producing gasoline,
kerosera, distillate fusl ods, reslduz fual oils, and lubricants,
through fraclionation or stralght distitation of crude off,
redistitation of unfinished petroleum derivatives, cracking or
cther processes. Estabishments of this Industey also produce
aliphalic and arpmalic chemicals as byproducts,

Annucitized Sialisfics for Lust 10 Years {%} Distribution of Sates & Yotal Capital {million$)

Tetal 192,350 Tetal 397,919
Avarugs . 19,2350  Averags 30,7918 )
Thras Largest Companles B Thres Largesf Companies ~ ~ 7
EXXOMN MOBIL CORP 160,883.0  EXXON MOBIL CORP 289 ,960.7
" USX-MARATHON GROUP 20,239.0  USX-MARATHON GROUP 11,493.4
VALERO ENERGY CORP TR61.2  MURPHY QIL CORP 2,986.2
Three Smatiest Compantes Three Smaliast Companies
ARABLAM SHIELD DEVELOPMEMT 251 AMER INTL PETRCLEUM CORP 84,6
AMER INTL PETROLEUM CORP 1.4 ARABIAN SHIELD DEVELOPMENT 44.8
FORELAND CORP 10.5 FORELAND CORp 132

Number of Companies & Total Capital {hillior %}

Salas Tofe! Capital
Average  Stondord Lotest 5-Yaor Avg olest S-YoorAvo LurgeCop MidC€op  kewCop  Micro Cop Yoral Cop
Return  Devietion 90th Percentile  34,303.4 258174 393402 262508 [ AR, AR, A .
$&P 500 -19.92 1617 75th Percentils  4,480.1 45682 28662 2,346.2 1 1 [} [} F
SIC Compositte 18,21 1688 Median 549.7 Sty 33zt 2784 290.0 3.0 0.0 a.0 2929
lorge Composite 1834 17.01 25th Porcentila 39.7 22.1 104.8 71 BER !
Small Composite 4428 14770 10th Parcentils 1.3 42 £1.6 47.7 [ 1 1] 2] 1
0.0 5 6.0 0.0 25
Compound Annval ] B8, B, CCC, CC, D
Industry Sales, Income & Market Capitalization (billion$) Equity Return (%} [ ) o 1 i
Opearatitg Nat Equity Cobt S Years 10 Years 0. 0.0 0.0 08 05
Solas  logoms lncoma Capitel Capital  75th Percentile 12.40 5.7 | Net Rated 1
Current Yr. 192.3 21 87 283.8 4.1 Medlan 5.58 -3.25 1 0 [ [ é
Last Yr, 127.0 14.4 6.7 182.4 141 25tk Percontile S11.84 2104 . 11s 0.0 0.0 0.5 12.0
2¥Yn. Ago 142.2 19.3 2.2 1613 12.9  SIC Composite 22.06 1729 [ Totals )
3 Y73, Ago 138.4 18.1 8.4 466 142 Large Compasite 22.08 T 1ar 2 2 1] [ .10
4 Y Ago 1248 168 63 1101 15.4 Small Compesite 4436 26.84 301.5 55 o0 1.6 307.9
[} 58P Debt Rating
Growth Over Last 5 Years %) Unlevered Befas Levered Betas Capital Structure Ratios {%)
Net  Operafing Nat Adjusted Sum Raw  Adjusted Sum Debt/Total Capital . Dabi/MY Equity
Soles  Income  ncome Belg Eatg Bata * Betg Betg Lgtest 5-Yeor Avg Lotest 5-Yaer Avg
75th Parcantile 3140 6.46 15.30 056 ‘052 1.03 094 466 50,79 43.37 104,90 7434
Median 12.55 3.25 624 0.48 02.19 0.93 0.69 .46 34,34 33.24 52.43 49.80
25th Percentile 8.01 £.35 0,76 G4 0.04 0.54 0.50 0.04 1720 1279 2174 14,67
SICCompoasite 10,95 a.70 9.33 0.50 0.57 0.53 0.53 a.60 7.76 214 841 10.09
torge Composite  11.09 8,50 9.51 0.50 Q.57 .53 0.53 .60 7.4 8.9¢ B8.23 9.88
Small Compasite 19,43 -1529 0.50 1.09 0.82 3.40 130 0.97 0.00 14.28 0.00 16.66
Moargins [%)
Dperating Margin HNet Mangin Astat Turmpover Retum on lnv, Capital Retum on Assets 1 of i
Latest 5-Yeor Avy Lotest  S-Yeor Avg Lortest S-Yeqr Avg Eotest  S-Ymor Avg Latest S-YearAvg Lotest 5-Yeor Avg
75th Parcentile 12.23 12.54 4.52 2.62 140.83 14529 7.88 4.41 5.34 3.24 719 3.3¢9
Median 10.47 8,05 1.71 1.63 113.56 104.58 372 2.49 2.41 1.85 1.87 3.20
25th Percentila 1.29 475 2175 =159 63.1? 43.51 <990 -4.66 ~10.59 =517 -14.28 -12.27
$IC Composite  10.95 12.37 4.50 541 137.52 125.08 7.72 C 924 619 877 3.08 4.85
Large Composite 10,90 12,33 4.54 5.50 138.47 125723 .76 9.41 6,28 6.1 3.05 4.90
Smcll Composite  -13,80 -18.28 ~-41.54 -46,40 43.33 33.17 0.00 -17.64 -18.00¢ ~-15.3% -22.28 -11.01
Equity Valuafion Ratios {Multiples) Div. Yield (% of Price}
Priea/Eamming: Morkst/Bock ales Erico/Cosh Flow  Prica/Ops raling Inceme-
Latest 5-Yeor Avg igtest  S:YsorAeg Lotest S-Year Avg latest 5-Year Avg Lotest 5-YearAvp fetast S:Yoor Avg
75th Parcentila NMF MNMF 2.66 2.35 1.24 1.68 MNMF NMF 26.90 14.22 2.35 2.29
Median 5334 23 1.64 176 o.40 0.97 NME HHKFP B.48 5.80 e.00 0.60
25th Parcentile 13.8 18.55 0.88 149 0.20 0.34 29.16 33.77 3.53 . 449 ©.00 .00
SIC Composite 32,78 18.64 319 2,35 1.48 112 65.51 23,95 12.46 9.03 0.15 0.20
Large Composite 3274 18,556 321 237 149 (A ¥ 54.09 28,59 13,43 .10 012 0.3é
Smol Compasile NMF NMF 1.48 214 1.85 4.22 NMF NSAF MNMF NMF 0.00 0.00
Growih Rates (%) . Cost of Equity Capital (%) Weighted Average Cost of Capitul (%}
Anglysts' CAPM 3-Facior iscounted Cash Flow CAPM, A-Factor Riseounted Coash Flow
Estimote CAPIA 4 Sizo Prem  Famo-French l:Sigge  3-Sioge " CAPM f Sbe Prem FomooFranch  1-Stags 3 Stage
75th Parantife 12.43 13.55 14.50 23.57 15.75 1410 12.69 13.13 iraz2 13.95 1289
Madian 10.01 11.56 12.73 19.20 12.60 1504 11.06 1118 14.61 11.78 10.76
251h Percartile 1001 8.9 10,24 380 10.01 .73 .57 19.10 12.08 10.56 2.42
SIC Composite 10,09 10,47 10.47 13.86 10,26 11.50 10.09 10.09 13.22 9.80 11.04
Large Composite .90 10.44 10.44 13,80 10.25 T1.60 10.06 10.06 13.18 .88 .14
Small Cempasite 0o 16,63 - 18.84 61.94 16.01 7.60 1570 17.55 53.48 10.18 8.17
Copyright © 21?00 Cost of Capital Quarterty
Tbbotson Associates 2000 Yearbook
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STATISTICS FOR SIC CODE 291

Petroleum Refining

This Industry Comprises 15 Companies

Total Capital imiltion$}

Industry Description Sales {million$)
Estabiishments primarity engaged In producing gasofine, Total 298,251 Totol . 386,548
kerosens, distlate fued ofls, reskdual fust oils, and lubricants, _ Average } . 19,8834 Average e . 25,759.8
thtough fractionation or straight distiftation of crude of, Three Largest Comtpanies Three Largest Companies
redistitation of unfinished pelroleum derivatives, cracking or EXXON CORP 120,279.0  EXXON CORP 181,277.8
other processes. Estabishments of $his industry also prodece MOBIL CORP 58,399.0 MOBIL CORP 755919
aliphatic and aromatic chemicals as byproducls, CHEVROIN CORP 35,0090 CHEVRON CORP 63,969
Three Smaliest Componies Threwe Smollest Companies
HOLLY CORP 569.6 CROWN CENTRAL PETROL -CLB 3033
FRONTIER Ol CORP 297.7  HOLLY CORP 197.5
ARABIAN SHIELD DEVELOPMENT 262 ARABIAN SHIELD DEVELOPMENT 375
Antualized Statistics for Last 10 Years (%) Distribution of Sales & Yotal Capiiol {million$) HNumber of Companies & Total Capital (billion$)
Average  Standard Latest | SYr.Ava Lg;g;:_ §"ax|r. Avg, LargeCap MidCap lowCap MicroCap TobiGap
Retum  Deviation 904k Percentile  49,043.0 51,2838 709428 61,219.0 | ABA, A, A
$&P 500 20.00 15.83 75th Percantils  24,527.5 23,239.3 250774 20,7383 4 1 a
Ind. Composite  12.80 17.86 Median 5,539.3 4,2287 23738  2,2634 358.9 2.2 a0
Lg. Composite 12.45 18.62 25th Parcentile 7976 7740 290.8 793 | BBB
$m. Compasite 11,34 29.53 10th Percentile 4%d.d 381.5 199.8 248.3 [ 3 [}
0.0 118 0.0
Compound Annual { BB, B, CEC, GG, D
Industry Sales, Income & Market Capitalization (biilion$} Equity Return (%) 0 ) i
Operaling Net Equity Deht B, 10 ¥rs, 0.0 o0 0.5
; Sales  Ipcome  Income Capitat Capltal  75th Patcantile 513 235 | Not Rated
Currant Yr, 298,2 arz 14.3 346.4 402  Median 142 572 1 [} [0
Last Yr. 3138 a7 1687 2356 38.6 25tk Parcentile L3 KX 121 o0 0.0
2Ym Ago 2830 333 12.8 278.7 37.6  Ind, Composlte 9.23 12y | Totals
3 Yrs. Ago 252.8 28.9 9.3 218.7 42.4  lg. Compusile 8,43 10.80 5 % T
4 Y Ago 2424 28,9 10.3 178.8 427  Sm. Composile 7.44 7.81 371.0 14.0 0.5
: 8]
Growih Over Last 5 Years (%} Unlevered Betas Levered Retas Capital Structure Ratios (%)
Net Cpersting Net DebiToplal Capital DebiiMy Equity
Sales. Ingome  lncome Adi OLS Ad) Sum RawOLS AJiOLS  AdiSum Lalest 5YrAvg Latest  5Yr.Avg
75th Parcantile 1474 17,82 16.04 0.60 0.66 o.88 o 0.85 39714 44,83 39.14 #.82
Median 312 7.87 5.68 0.3¢ 0.58 014 - 8.67 0.79 25.57 32.94 1557 aan
25th Percentile -0.50 114 2,09 628 0.33 0.56 0.48 0.6 17.84 21.53 17.84 774
I, Composite 310 4.93 9.32 6.43 6.33 0.47 0.47 0.35 10,88 15.45 12.17 1829
Lg. Composite 1.63 598 10.83 0.35 6.37 0.37 0.38 0.38 079 1313 9.63 1812
Se. Composite -1.95 0.28 11.45 0.51 0.39 0.73 0.65 a.52 36,49 3695 57.45 58.59
Margins (%}
Operating Margln et Margin Asset Tumover 0 v, \af Relun on Retum on Egulty
Latest  5Yr.Avg. Latest  5Yr Avg, tatest 51, Avg, Latest  5Yr Avg, Latest S Yr Avg fatest LY Avg
T5th Percentile 1227 11,70 415 3.82 190.41 168.04 B.56 9.19 6.7 541 n 6.87
Median 8.43 B.66 LY 2.54 152.97 145.66 653 4.86 3.56 317 2.3 5.67
28th Percentile 6,06 572 0.78 117 115.92 120.97 5.01 37 227 1.87 -2.89 3.c5
Ind. Compesite 11,98 .79 3.88 4.70 127.27 12812 11.43 9.89 696 6.02 2.99 526
Lg. Composits 12.82 11.72 4.66 5.08 123.39 130.66 12.48 11.14 7.26 656 3.24 549
Sm. Compaosite 10.20 8.3) 410 1.48 159.03 170.51 9.02 3,65 6,06 2.35 1379 397
Equity Valuation Ratios (Multiples) Div. Yield (% of Price)
PriceEaminas ViarkeBook Priersales PrigelCash Fiow T —_—
Latest 5Yr Avg. Latest 5 Yr.Ava, Latest 5Yr. Avgy Latest 5Yr Avy Latest 5Yr Avg. Latest EYrAvL
75th Parcentile NMF 32.84 274 224 1.04 0.78 NME NMF %.10 558 2.58 a8
Medlan a3.24 11.65 1.97 17 0.47 031 46.07 64,94 5.54 .97 1,33 187
25th Parcentils 26.98 14.57 1.55 1.39 0.21 025 15.34 27.08 2.81 3.41 0.00 000
Ind. Composits 3119 9.92 322 2.40 130 6B 3510 .82 2.59 5.04 117 22¢
lg. Composite 42.55 12.45 3.45 2.47 144 0.93 38.67 29.75 9.51 6.51 0.87 204
Sm. Composiia 1.93 1.94 1.44 2.35 a.30 0.37 29.18 44,40 3.29 4.51 1.02 108
Growth Ratas (%) Gost of Equity Capital (%) Weightad Average Cost of Capital {%) -
CAPM $-Faclor Discounted Cash Flow. CAPI4 F-Faclor  Dispounied Cash Fiow
Analvets AIOLS  *SmPrem Fama-French Analvsls 3 Stage AJOLS +SmPram Fama-french Anatvsts 3508
75th Percentila 12.45 12.95 14.75 25.09 1686 10.70 11.81 12,95 17.47 13.10 ady
Median 10.00 11.81 13,05 1691 1375 10.40 11.10 11.10 13.04 1174 9.56
. :ﬁﬁ?.. 22s o Py 1293 w0e7 950 920  ssm -tz 9es 93
. \ y 10.96 847 .60 915 2.6 10.26 a1 o.13
Ly. Composite B.14 8.95 8.96 1095 8.48 9.60 8.61 .61 19.44 817 9.0
Sen. Cempesite 12.00 AR 13.70 19.99 7.53 10.80 10.57 12.09 15.03 8.94 1032
0 . e
gobgynghfq © 1959 Cost of Capital Quarterty
tson Associates 1909 Yearbook
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STATISTICS FOR SIC CODE 291

Petroleum Refining

This Industry Comprises 18 Companies

Incustry Description Sales [million$} Teotal Capital {million§) B
Establishments primarily engaged in producing gasoline, Toral 346614 Toal 426,248
ker osene, disillate fucl oils, residual fusl oils, and Average . 19,2563 Avege - SRS X S
lubxicants, through fractionafiod 6r stzaight distillation : Three Largest Campanies Three Largest Companies
- of crude off, redistilfation of unfinished ‘petrolenm EXXON CORP 1202790 EXXON CORP 176,106.6
derivatives, cracking or other processes, MOBIL CORP 95,3990 MOBIL CORP £7,028.3
TEXACO INC 45,1870  CHEVRON CORP 58,7471
Three Smallest Companies Three Smallest Compunles
GIANT INDUSTRIES INC 4992 HOLLY CORP ’ 310.2
WAINOCO OIL CORP 3741 WAINOGO OIL CORP 282.8
ARABIAN SHIELD DEVELOPMENT 220 ARABIAN SHIELD DEVELOPMENT 14
. Annwalized Statistics for Last 10 Years (%) Distribution of Sules & Total Capital (miliion$) Number of Compunies & Total Capital (billion$)
Sales oral Cepital -
Aversge  Sandard Lagr  SYehw  Laew Yol cCop  MidCop  LowCsp MimoCap  TowdCap
Remsmn Deviaton 90th Percentile  49,150.6 45,3437 61,2306 45,4409 [ AARAA A 1
S&P 500 19.76 14.31 75th Percemile  27,165.5 242720 33,0345  23,606.1 5 1 ) ] & :
Ind. Composite 17.04 13.66 Median 7,328.86 43545 34620  2,324.5 388.7 2.5 0.0 2.0 3912
Lg. Compasite 18.31 13.89 25ch Percentile  1,091.4 900.9 394.,0 a74 [T BBE ]
Sm. Compoasite 6.74 31.94 10th Pereentile 4617 343.2 302.0 2574 i 3 i [+ 5
6.4 118 11 0.0 19.3
' Cempound Annval [ BE, B, CCC, CC, D )
Industry Sales, Income & Market Capitalization (billion$} Equify Return (%} 0 ¢ 1 3 4
" Operating Ner Bquity Debe 5 ¥is 10 Y, c.0 [F) .6 0.9 15
‘ Ssles  Jsceme  Income Capizal Copical  75¢h Percemile 19.63 75 [ Not Rated 1
Current Yr. 346.6 45.4 218 3817 445  Median 14.59 10.60 ] [ [ 2 3
Last Y. a52.4 433 18.3 3218 448  25¢ Percentile 8.66 2.84 13.¢ 0.0 6.8 0.4 14.2
2¥rs. Ago 304.2 371 12.8 2571 459  Ind Composite 18.67 16,25 Totals Il
3 Yis, Ago 27¢.3 3z 12.0 213.8 49.2  Lg Composite 2020 17.5 7 4 2 5 18
4 Yrs. Ago 2740 331 12.2 1.7 49.0  Sm. Composite 1429 2.43 499.0 14.3 L6 1.3 4262
Ci S&P Debz Rating
Growth Over Last 5 Years (%} Unlevered Befas Levered Betas Capital Structure Ratlos (%)
MNet  Operating Het DebtfTotal Capital DebyM Y Eguiry
Sales Income  Income AdiOLS Adi Sum BawOLS  AJIQIS  AdiSem Latest 5 Yr Ave, Latest S ¥r Avg.
75th Percentile 1162 23.04 30.79 0.59 0.59 0.88 &.74 &79 32.17 41.18 47.6% 70.03
Median 644 12,63 15.53 0.51 0.54 .64 0.65 0.63 21.54 28.11 26.10 39.11
25th Percandle 4.09 1.5 877 046 0.41 0.55 0.58 0.56 12.64 18.59 14,49 23.03
Ind. Composite 7.00 9.00 16.52 8.60 .60 0.85 0.65 .64 10.44 15.54 1166 18.39
Lg. Composite 5.45 8.94 15.31 0.62 0.65 0.66 6.66 0,69 839 13.37 9.16 15.43
Sm. Comsposine 474 512 65.14 0.47 0.47 0.59 0.63 0.63 28.91 48.06 40.67 92.53
Margins (%) .
Operaring Margin Net Marpin Asser Tumovey Remo on Iny, Capjta} Remurn on Assets Renrn on Equjty
Lamest  5Yv Avg. Latest  S¥r Avg, Latest 2 ¥e Avg, Latest & Ye Avg, Lot 5 ¥r Avg. Latest  SYrAve
4 75th Percentile 1250 1222 618 3.76 19934 179.49 11.08 8.33 8.14 576 640 628
Median B.20 8.07 ER TS 212 156,82 121,76 6.83 2.92 526 .51 595 4.58
L 25t Percentile 578 6.31 156 125 125.03 11148 570 2.75 3.74 2,14 4.78 2.89
ind. Compaosite 13,10 12.35 6.28 .95 129.61 - 123.79 11.40 8.67 814 673 s.10 6,08
Lg. Composite 12.83 172 6.43 5.07 132.42 131.42 12.23 9.64 8.52 6.67 667 6.39
. $m. Composite 9.64 9.03 273 0.08 155.49 12618 579 0.12 425 0as 613 0.1%
i Equity Valuation Ratios {Multiples) Biv. Yield {% of Price}
; Price/Sarninge Eei/Book Price/Salee riceiCash Flgw * g nce [
Latest 3 ¥ Ave. Eatest  SYp Avg, Eatest 3 Y, Avg, ¥ Ave Latest  S¥rAv Latess S Yo Avg.
751k Percentile 26.24 34.60 2.62 2.01 110 088 5686 NMF 7.4 4.81 2.93 3,63
Median 18.10 21.83 2.2§ 1.91 .56 0.46 3050 6597 6.35 5.68 222 2.90
i 25th Percentile 1554 15392 1.67 1.47 0,34 0.3 1529 29.55 4.45 4.44 .75 1.09
Ind, Compuosite 17.54 16.46 2.61 1.92 110 0.82 2ras T 2B.00 7.B6 6.60 .72 3.66
i g Composite 17.98 18,66 2.75 1.97 116 0.79 28,24 24.61 8.25 6.78 2.62 374
5m. Camposite 20,21 533.9¢ 2.23 1.56 0.55 0.41 9.51 21.42 4.63 4.54 0.45 0.50
- Growth Rates (%) Cost of Equity Capital (% Weighted Average Cost of Capital {%)
CAFM 3-Factor Discongted Cash Flow CATM 3-Factor  Discounted Cazy Flaw
Analysty AGOLS  #SmPrem  Fama-French Anglyst 3 Stage AIOLS + $mPrem Fams-French  Analyss 3 $taps
75th Percentile 10.86 11.81 13.95 26.29 13.26 12.54 1n.1s 12.72 n.%0 12.04 1.37
“Median .10 1108 12.4% 17.64 12.09 1173 10,10 10.95 15.38 11.06 1106
Z5th Porcentite 7.88 10.53 10.87 13.50 9.42 10.66 9.55 2.91 11.39 2.38 16.01
. Ind. Composite 786 11.07 1141 13.02 10.72 1132 10.43 10.46 147 10.71 16.65
4 Lg. Composite 7.32 .18 1118 11,95 10.09 123 10.63 10.63 1134 9.64 10.78
Sm. Compasite 2500 10.89 14.19 3129 25.57 679 10.50 12.85 25,01 20.94 7.59
! Copyright © 1998 Cost of Capital Ouarterly
i Tbbatson Associates 1998 Yearbook
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. Petroleum Refining

STATISTICS FOR SIC CODE 291

This Industry Comprises 17 Companies

Induwisiry Description Sales (miflion$) ) . Yotal Capital million$) . . o
Estiblishments primarily engaged in pruduﬂciné Toual 299540 Taal 319,488
. . N . Ave 17,620.0  Average 18,7922
gasoline, keroseae, distillate fuel oils, residual fuel ge
oils, and labricanes, through fractionation or Three Largest Campanies Theee Largest Compunies
strai ghe distillation of crude of, redistillation of EXXON CORP 1167280 EXXON Cone 143,571.8
anfinished petroleum derivatives, cracking or other MOBIL CORP 71,1250 MOBIL CORP 59.635.3
processes. TEXACO INC 35,5510 CHEVRON CORP 53,751.¢
Three Smollest Companles Three Smallest Companies
GEANT ENDUSTRIES 4G 3329  WAINOCO OL CORP 233.7
CASTLE ENFRGY CORP 6B.7  CASTLE ENERGY CORP - 87.6
ARABIAN SHIELD DEVELOPMENT 18.4 ARABIAN SHIELD DEVELOPMENT 56.1
Annwalized Siatistics For Last 10 Years {%) Distribution of Sales (million$) Distribution of Total Capital {miton$) -
Average Srandard Lawst  3%r Avp, . Latest S YrAve
Berurn Deviarion 90th Percentile 49,7822 45,717.8 30tk Percentile 56,105.3 40,718.4
S&PS00 14.53 16,07 75th Percentile 13,5640 11,2308 75th Percendie 10.579.8 ©,388.2
Ind. Conaposits 1515 15.56 Median 14912 1459.7  Median 2,313.3 2,055.8
Lg Composi{: 16.44 15.52 25th Percemile 676.3 5962 25th Percentite 284.8 s
Sm. Composite 812 53.81 10th Percentile 2212 342.6 10tk Percendile 1753 38.0
Industry Sales and tncome {bilion$) Industry Market Capitalization {billian%) Number of Companies & Total Capltal billion$)
Qperating Ner
Sales  jncome Income Equty Debr  LapeCap MidCip  LowCap Miers Cap  Total Cap
Curreant Yr. 299.5 34.6 127 Carrene Yr. 278.7 407 AAA, AR A ]
Last Yr, 2734 327 2.2 Last Yr. .7 403 4 1 L] [+} 5
2 Yrs. Agoe 2591 29.4 103 2 Yrs. Ago 182.4 44.4 2925 23 Q.0 Q0 2448
3Yes. Ago 2601 28.6 111 3 Age - 1655 440 [ BEB ]
4¥rs. Ago 266.8 258 B.5 4 Yrs, Ago 1472 44.7 2 2 H ] §
157 6.7 0.7 .0 23.1
Compound Annual [: BB, B, CCC, L. D B
Growth Over Last § Years (%) Equity Return (%) Betas . [ [ 1 3 4
MNet  Operating Het Unlevered Levered 0.0 o0 C.4 08 11
Salet  Income Income iYs, 10Y¥m AsecBea EquityBoty [ Not Rated ]
75th Percentile 535 1567 27.34 19.50 14.86 0.62 0.96 ] Q Q. 3 3
MP 3.51 8.29 1693 11.09 634 0.85 0.67 0.0 08 0.0 0.4 0.4
25th Percentile 1.23 .74 -11.08 4.50 -1.74 0.41 0.49 L - Totals
Ind. Composite 2.90 649 8.85 19.47 1410 . 0.5 8.63 6 3 2 ) 7
Lg. Composite -3.28 6,58 10.05 20.00 15.43 .52 0.57 3082 21 o 1.2 3195
Sm. Composire ~12.94 18.24 2592 18.08 «3.28 0.40 0.73 a S&P Debr Rating
Margins (%) Capital Structure Ratics (%)
: eTating in Net Margin Rewurn On fissers Retyrn Op Bquity DebtTatsl Capi? DebyMY Equity
. Eatest  S¥r Avpr Latest  $¥r. Avg Laesr S ¥r Ave, Lawest  $Yr Avp Laese  SYr Avg’ Later S Yr Awve,
75th Percentile 13.18 0.9 477 3 662 . 502 6.73 6,65 42.74 4094 T 64 £9.38
Mediza 8.53 8.36 2.32 1.20 2.89 315 £33 4.76 2436 3247 32.20 48.08
Z5th Percesvile 5,95 611 ~1.72 0.63 -0.90 £.69 -0.81 135 15.99 20.30 19.03 25.47
Ind. Composite 11.56 1119 4.25 4.03 .10 5.08 55 5.85 1275 18.61 18,62 22.86
Lg Composite .73 11,14 501 4.45 5.88 517 614 435 10.28 16.c4 11.46 1810
Sm. Compasice 14.2¢9 8.74 7.72 1.43 733 1.78 TL70 446 41.2& s6.08 7025 128.00
Equity Valuatien Ratios {Multiples) . : Growth Rates (%) Yields (% of Price}
i - ice/Eanj arket/Book PricefSeles - Dividends Cash Flow
latem SV pvg Larest 5 Yo Avp, Latest S Yr Avg, m Latest  S¥r Ave Latgst 5 ¥ Ave,
75th Percentile NMF F4a.07 2.76 27 1.07 o.57 11.60 3.10 £.01 8,95 1.83
Median 25.51 2107 2.03 1.77 &.53 0.43 B.16 2.60 3.03 1.95 Q.42
?_Jﬁ't Percentile . 14.51 15.04 1.87 1.47 0.28 0.28 814 0.00 0.24 A7 -8.54
lak. Compagite 21.88 17.69 2.42 .76 .93 0.49 B.16 301 415 2.83 2.74
Lg' Composite 19.12 1575 2.41 1.76 o956 a.70 res 3.03 4.23 3.62 3.57
Sti. Composite 1.76 22.42 1.1¢ 1.584 0.460 0.32 8.16 0.89 0.43 19.52 «3.17
Cost of Equity Ccp§iql {%) Cost of Debi (%) Weighted Average Cost of Capisal {%) .
) : CAPN S-Facter Discounted Cazh, Flow CAFM 3-Factor  Disconnted Cash Flow
. OLs +.3m Prem Fama-French | Analyzis 3 Stage s *SmPrem Fama-French Analygts 3 Scage
75th Percentile Tl-_t.38 1735 ° 23.346 13.64 12.94 894 12.00 1225 16.89 1214 1120
Median 1221 13.50 1590 °  11.83 i1.55 7.96 10.55 10.95 13.51 955 1634
15tk Percentite 1690 1245 1 1.33' B.40 16.88 485 209 . 1023 17 7.78 2.84
Ind. Compoite 11.92 1196 11.67 1136 12.05 7.20 11.04 1.8y 10.82 10.55 1118
Lg. Compasits 1L51 ‘H.?] 16.07 11.08 12.53 714 10.685 10.85 9.50 10.46 .78
Sm. Composite 12.69 1516 29.00 9.13 NME 9.12 2.50 1194 19.48 7.81 HMF
Copyright © 1997 Cost of Capital Quarterly
Ibbqtson‘Assoqrztes 1397 Yearbook

2-54




%00°SE

%ES'LE %L3°LE %llVE %9¥ PE %89'vE 16z Anisnpuj
$%00°GE %06'€2 %¥ 9z %S¥'9 %SGSGE %lZLe LE1 Agsnpuy
661 2661 6661 0002 Loae 002
!

€00Z - 266} UdI2I pUZ-yiuo Joy sojey xej Ansnpuj

SSje1ossyuosijoqq) Aq paiedaid - sajey xe ) Asnpuy jeopolsiy



