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ABSTRACT:

The petroleum or oil and gas industry includes the global processes of exploration, extraction,
refining, transporting, and marketng of petroleum products. This industry is considered as the
biggest global industry in dollar. The oil and gas mdustry is also considered as a global powerhouse
employing hundreds of thousands of workers worldwide as well as generating hundreds of billions
of dollars cach year. Despite investing in the oil and gas industry has to face a number of significant
nisks, 10 can be highly profitable. In order 1o make appropriate investment decision, investors need
to consider key financial metrics that are helpful in analyzing and evaluating oil and gas firms. This
study is to analyze some key financial metrics for oil and gas companies. analyze annual financial
and operating data of some biggest oil and gas companies around the world to find out whether
there are positive or negative linear correlations between stock returns and each key financial
metric of these companies. The study also finds out some vseful muluple regression models
between stock rerurns and key financial metrics of oil and gas firms.
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1. Introduction

The US State Board of Admunistration (SBA)
sponsored an executive compensation research
study by Farient Advisors LLC, covering 1,800 US
companies, 24 Industry groups, and fourteen years
of data (from 1998-2011). The research project
identifies the primacy metrics used in executive
compensation plans. overall and by industry,
company size and valuation premiums, and then
tests these meirics to determine whether the
metrics used have the highest impact on total stock
returns (or total shareholder returns - TSR). The
study found that. in uggregate, performance
metrics are  general]ly  well-aligned  with
shareowner value. Earnings growth, followed by
returns and revenue growth, has the greatestimpact
on stock prices. This review also found that many
industries have a number of metcics to choose from;
with half of the 24 indusinal groups studied having
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at least three metric calegories with strong
correlations to TSR, However. the optimal use of
measures differs considerably by industry ([1]).

The limitation of Farient's research: They only
study standard metrics in corporate finance; They
only study US companies: They only consider
correlations between key metrics and stock returns
which are positive, hence does not provide a
complete picture.

Also there is a plenty of research which intends
to enlighten the relationship between capital
structure and performance of listed firms. For
examples: Fama and French ([2}) analyzed stock
return average on market risk, company size,
finance leverage, stock holders’ salary bond value
10 market value, stockholders salary and profit to
price rauo by regression; Hobarth (|3]) examined
the relanonship between financial mdicators and
firm's performance of listed firms in USA for 19



years period by using 17 financial indicators and
three variables to measure firm's performance,
namely market performance (stock market value),
cash flow performance (dividend per share), and
profitability (Return on Investment - ROI).

The petroleum or oil and gas industry, also known
as the oil industry or the oil patch, includes the global
processes  of exploration, extraction, refining,
transporting (often by oil tankers and pipelines), and
marketing of petroleum products. The largest
volume products of the indusiry are fuel oil and
gasoline (petrol). Considered to be the biggest sector
in the world in terns of dollar value, the oil and gas
industry is a global powerhouse employing hundreds
of thousands of workers worldwide as well as
generating hundreds of billions of dollars globally
each year. In regions which house the major nauonal
oil companies, these oil and gas companies are so
vital they often contribute a significant amount
towards national gross domestic product (GDP) (|4]).

The indusiry is usually divided into three major
components: upstreant, midstrearo and downstream.
The Upstream component is also refereed to as the
E&P (exploration and production). This involves
search for undexwater and underground natural gas
ficlds or crude oil fields and the drilling of
exploration wells and drilling into established wells
10 recover oil and gas. Downstream refers to the
fillering of the raw materials obtained during the
upstream phase. This means refining crude oil and
purifying natural gas. The marketing and
commercial distribution of these products 10
consumers and end users in a number of forms
including: natural gas, diesel oil, petrol. gasoline,
lubricants, kerosene, jet fuel, asphalt, heating oil,
LPG (liquefied petroleum gas) as well as a
number of other types of petrochemicals.
Midstream is generally classified under the
downstream category ([4]).

In recent years there has been a growing
negative seatiment towards the oil and gas industry
and "big energy”. Major environmental disasters
such as the Deepwater Horizon Gulf Of Mexico Ol
Spill have cast a negative spotlight up on (he
industry. The trend towards Renewable and
Allernanve energy is also another threat to
traditional oil and gas companies. Coupled with the
rise m pro-eco legislation and governmental
pressure has meant the oil and gas industry 1 under
more scrutiny than ever ({4]).

However the oil and gas industry is still
extraordinanly successful and still experiences
massive growth. Petroleum is vital to many
industries, and 1s of importance to the maintenance
of industrial civilizaton in us current configuration,
and thus is a critical concern for many nations. It's
estimated that 30 billions barrels are consumed
globally each year - primarily by developed nations.
Petroleum is also the raw material for many
chemical products, including pharmaceuticals,
solvents, fertilizers, pesticides, synthetic fragrances,
and plastics ([4]).

Investors face a wide array of public traded oil
and gas companies to choose the best one 10 invest.
Investing in the oil and gas ndusiry carries a
number of significant risks, but can be highly
profitable as well. In order to make an informed
choice. investors need to consider key financial
metrics that are most helpful in analyzing and
evaluating oil and gas firms.

For all these reasons, this study 1s quite
necessary n finding out the relationship between
key metrics and stock performance of oil and gas
companies. In this paper, we study some key
metrics for ol and gas companies and analyze
annual financial and operating data of some biggest
oil and gas compantes around the world to find out
whether there is  positive/negative  linear
relationship between stock returns and each key
metric of these companies. We also find out a
mulliple regression model between stock returns
and key metrics.

2. Research questions, methodology and
scope of research

We answer three main questions: 1) What are
key financjal metcics for oil and gas industry: 2)
What metics have a posutive/negative linear
relationship with total shareholder returns (TSR)
for some biggest oil and gas companies in the
world; 3) Find out different linear muluple
regression models between TSR and key metrics
based on a studied sample of companies.

Methodology & scope of analysis:

Qualitative: study key metrics for oil and gas
companies such as Production to Reserves, Reserve
Life Index, Reserve-Replacement Ratio, ete.

Quantitative: analyze data from 24 biggest oil
and gas companies in the North America, South
America, Europe and Asia. We obtain 12 years of
data (2007-2018) (rom official annual reports of
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these companies and their stock prices from Yahoo
Finance.

3. Total shareholder returns and key
financial metrics of oil and gas industry

3.1. Total shareholder returns (TSR)

TSR s the total retrn of a stock for a given
period, or the capital gain plus dividends. The
annual TSR 1s calculated by the following formula®

{Price at end of year
art + Di\'idﬁenrdy__
> ar beginning of year
closing price at end of year
13ing price at beginning of year
sig price ar beginning oj_w'ur‘

- Pric

The stock price used in this study is the adjusted
closing price that already includes diidend. We
obtain this stock price from Yahoo Finance ([10]).

3.2. Featured metrics for oil and gas companies
(I51[61.17])

a} Production to Reserves

Reserves are the amount of resource sull in the
ground. Production is the average amount of
resource being pulled from the ground. This rauo is
used 10 determine if a company is replacing the
reserves depleted through production. To perform
this caleufation, first the amount of natural gas
reserves needs 1o be converted from cubic feet (cf)
to barrels of oil equivalent (BOE). usually at a
ratio of 6,500 {or 5,800 cf 10 | BOE.

Production
Reserves -

Production 1o Reserves =-

B Rosery v index (RLI)

The RLI is the reciprocal of the Production to
Reserves Ratio, showing how long reserves will
last at the current production rale with no additions
10 reserves.

I

RL1(years) = Production to Rescrves Ratio

¢} Reserve-Replacement Ratio

The Reserve-Replacement Ratio is used to see
if a company is replacing production. Basically, it
shows whether a company is increasing reserves or
depleting them. The main objective of any oil and
gas company is to maximize profit while increasing
the value of the company year after ycar. In order
to do this. the company must gencrate more
revenue while cutting costs. To achieve this. the
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company must enhance its oil and gas production
year after year. This is to say that a company needs
to continually nvest s financial resources in
exploration and developtnent activities to broaden
their portfolio. The greater the proved oil and gas
reserves added to the company's resource base, the
greater the value of the company.
Reserve-Replacement Ratio
increase in Reserve + Production
Production

d) Finding Cost i Technical) per BOE
to estimate a company’s
eserves. measuring technical

dmpany.
Finding Cost (Technical) per BOE

_ Exploration Cosl

~ Reserves changed from extensions.

and discoveries

Finding cost 5

cost to {

efficiency of tf

e} Production Costs per BOE

Production costs for the period are divided by
combined oil and gas production volumes, to be
analyzed on a per BOE basis.

Production Costs per BOE
= Production Costs

Total Oil and Gas Production

3.3, Standard corporate finance metrics ({8])

We also consider some standard metrics, which
are wually used 0 evaluate the performance of
companies in corporate finance.

o} Dilwed Eavsings per Share (EPS)

Difwied EPS is a very important performance
metric used to gauge the quahty of a company's
carnings per share (EPS) if all convertible
securities were exercised. Companies uvsually
report both primary and diluted EPS, but the focus
is generally more on the diluted EPS, as it is more
conservative and mdicates a worst-casc scenurio in
terms of EPS.

b) Diluted EPS Growih

EPS Growth 15 defined as the percentage
change in EPS over the previous |2-month period
to the latest year end. It gives a good picture of the
rate at which a company has grown its profitability.

Diluted EPS Growth

Current year's diluted EPS
- Previous vear's diluted EPS
Previous year s diluted EPS




¢) Revenue Growth
Revenue Growth is the percentage increase (or
decrease) in a company's sales from one period to
the next.
Current year's revenue
- Previous year's revenue

Revenue Growth = - T
Previous year s revenue

d) Return on Equiry (ROE)

ROE is the amount of net income returned as a
percentage of shareholders equity. Retumn on
equity measures a corporation's profitability by
revealing how much profit a company generates
with the money shareholders have mvested.

Return on Equity

Income attributable to shareholders
Tatal shareholders’equity

¢) Free Cash Flow (FCF) Growth
FCF growth is the percentage change in FCF
from year (o year.

Free Cash Flow
Net cash provided by operating activities
- Capual expentures
FCF Growth
_ Current year's FCF - Previous year's CFC
Previous year's CFC

fYEarnings Margin (Net Profit Margin)

We calculate this ratio as net income divided by
revenue. This ratio measure how much out of every
dollar of sales a company actually keeps in
earnings.

Earnings Margin
_ Income atubutable to shareholdeers

Revenue

4. Main results

4.1. Correlations between TSR and key metrics

We analyze annual financial and operating data
in a 12-year period (2007-2018) of 24 bigges! oil
and gas companies around the world, which
includes ({9]):

- Eleven (11) companies in the United States:
ExxonMobil, Chevron, ConocoPhillips, EOG
Resources, Occidental Petroleum, Marathon Oil,
Anadarko Petroleum, Murphy Oil. Noble Energy,
Hess, Pioncer Natural Resources;

Four (04) companies in Canada: Suncor
Energy, Canadian Natural Resources, Imperial Oil,
Husky Energy;

- One (01) company in Brazil: Petrobras;

- Six (06) companies n Europe: Royal Dutch
Shell (Netherlands), BP (UK), Total (France), Ente

Nazionale Idrocarburi  (ENI, ltaly), Equinor
(Norway);

Two (02) companies in China: PetroChina,
Sinopec.

We find out the correlation between TSR and
each key metric. We also run the Pearson test to
see if the sample data supports a positive/negative
linear relationship between two populations.

We summarize the finding of correlations in the
following table, note that we only list entries which
are statistically significant (p-value <0.1):

Best metric(s) showing positive

Best mefric(s) showing negative
relationship with TSR relationship with TSR
C:);npnny ( Metric Cormelation P-value , 7ka: | Correlation P-value
us o
ExvonMobil Producton/ Reserves 0.54 0.035 R Reserve- 05305 | 0037:0048 |
| Replacement Ratio
| Chevron Production/ Reserves 0.43 0.082 RULReserve- 14 053 0079,004 |
Replacement Ratio ‘
EPS; ROE, 0.81;0.78, 000;0.00;
| ConocoPhillips FCF Growth, Eamings 0.62;0.53; 002:0.04; Finding CosVBOE -0.65 | 001
Margin; EPS Growth 041 0.09 |
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‘ Bes\ maMe(s) showing posnm Bast metric(s) showing negative
| relationship with TSR relationship with TSR
kcﬁmpany Meic | Comlaon | Pwle | Metc | E&vﬁdoﬂ Pva_lgz -
\ EOG Resources
S ’ — WETP— B i
: | Production
ental RLI ! 0.48 0.058 Costs/BOE; -0 65;-0 44 0.01,0076
Petroleum {
Production/ Reserves
"Marathon Ol | - R L
Anadarko
Petroleum
MuphyOil | ) o T
N:h]egn;:gy T T T Production Costs/BOE -058 | 002 B
Hessf‘— ; - |
e e MU = -
Pioneer Natural i
Res Re Growth -043 008
l evenue
Canada AR N
Reserve-Replacement
Suncor Energy Ratio 046 0.067
Canadhn Natural Reserve-Replacement 045 0.073
Resources | Ratio )
ImperalOi | EPSGrowh 074 | o000 ROE 05 | o9
Earmings Margln EF‘S 0580 54; 0.02;003,
Fusky Energy Growth, EPS 0.08
! Brazi i T I
Petobras | T TProducton Costs/BOE | 0.67 001
.
r o " FCF Growth 073 | oot
::::' Pt EPS Growth 059 0.02 Finding CosVBOE 062 002
Total 'i*'" R T
X \ Finding costBOE; | |
NI | ! i ' - -0,
Ef ‘ “ ‘] \ FCF Growth -0 66;-0.48 0.01:0.06
Repsol ‘ | I FCF Growth 062 0.02
‘ ‘ Finding Cost/BOE; T N
Equi | " | 066,04 -0,
o ‘ ‘ Production Costs/BOE 86,041 001,009
‘“cﬁ{ P T T
R -Replacement |
PetroChina ‘ ssenve Replscemen | os 009
& — T - e —
ENN N | Producion CossBOE | 041~ | 00g
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Here we can conclude that investors
may want to pay attention (o key metrics
which  have a sirong  enough
positive/negalive lmear relationship with
TSR (p-value < 5%).

4.2. Multiple regression models

Regression  analysis  helps to
understand how the value of the
dependent  variable changes when

independent variables are varied. We
start with:

- Dependent variable: Ln (1 + TSR).
That 1s, we consider logarithm of returns
rather than simple returns.

- Independent varjables: Eleven (11)
key metrics listed in Scctions 3.2 and 3.3
(Production to Reserves, RLI, etc).

We usc a sample of 288 observations
from 24 companies listed in Section 4.1.
Notice that for companies that do not use
US dollars on their financial repotts, we
use an annual exchange rate to convert
to USD.

By wusing the Bayesian Model
Average (BMA) package in R, we find
out that Reserve-Replacement Ratio,
Production Costs/BOE, EPS Growth,
Revenue Growth, Earmings Margin have
high posterior probabilities of being in

the model, while other six variables,
such as RLI, have low posterior
probabilities.

The BMA package gives us the
following best 5 odels (cumulative
posterior probability = 0.5913):

- Model 1(05 independent variables):

- Model 2 (04 independent variables):

- Model 3 (04 independent variables):

- Model 4 (03 independent variables):

- Model 5 (03 independent variables):

One can see a surprise here that
Revenue Growth has a significantly
negative linear relationship with log-
returns. On the other hand, there is no
surprise that Production Costs/BOE has a
significantly negative linear relationship
with log-returns and Earnings Margin
has a significantly positive linear
relationship with log-returns.

Model 1(05 lndependent vanables)

Signrﬂcan(F
(p-value): 1.52¢-05 Coefﬁuems Pvalue(two—hll)
| Intercept 0098378 0.011400°
ReserveRaplaoemer{mW 0012958 0.061168
ProducnonCosts/BOE T 0009067 | 0001204
"EPS Growth 0009312 | 0023283
" Revenue Growth 0228117 0000728 |
Eamings Ma'gin' - 539579 0010316
Model 2 (04 mdependenf vanables)
Slgnlﬁcant F (p-value): . ;__
; 2.566e-05 Coefficients | P-value (two —tail)
Intercept 0.106297 0006229
Production Costs/BOE -0.008437 0.002482
EPS Growth 0.009643 0019253
| Revenue Growth 0225740 | 0000868
w Eamings Marvgm 0261148 0.005079

Model 3 (04 lndependenl varlables)

| Significant F (p-value): o ]
| 5533605 Coefficients | P-value (two —ail)
f Intercept 0098437 | 0.011%
 Reserve-ReplacementRatio | 0013637 005032
" Production CostsBOE | -0 008903 000159
" Revenue Growth T 020171 0.00251
| Eamings Margin o 0.76576T 000448
Model 4 (03 Independenf vallables)
SIgnIﬁcamF(p-value) I
0.0001062 Coefficients | P-value (two ~tall)
| Intercept 0.106789 0.00640
" Production Costs/BOE -0.008233 000337
Revenue Growth | -0.198691 = 000310
_E'a'mings Margin ) 0280426 000192
Model 5 (03 lndependent vauables)
Significant F (p-value) B
| 0000332 Cosfficients | P-value (two tail)
| Intercept 0.107343 0.00635
Production Costs/BOE | 00078%0 | 000503
EPS Growth U oom4s | ooo711
Revenue Growth 170176201 | 000756
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5. Conclusion

We analyze annual data of 24 biggest oil and
gas companies around the world in a }2-year period
(2007-2018) to sec if there are positive/negative
linear relationships between total shareholder
returns and some key metrics including standard
meltrics used in corporate finance and fearred
metrics for oil and gas companies. We find out that
in many cases, the correlation between total
shareholder returns and some key metrics are
statistically significant (p-value < 5%).

We also use the BMA package in R o find out
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CHI SO TAI CHINH THEN CHOT
CHO CAC CONG TY DAUKHI

@ 1S, LE BUC THINH
Khoa Qudc t&, Trudng Bgi hoc Qudc gia Ha Ni

@ NGUYEN HA PHUGNG
L&p AC2015D, Khoa QuUEE 18,
Trudng Bgi hoc QuEc gia Ha Noi

TOMTAT:

Nganh cang nghiép ddu khi hay diu mé bao gdm cdc qud trinh 10an cdu vé thim do, khai
théic, tinh ch&, van chuyén va ti€p thy cac sin phim ddu khi. Pugc coi Ia ngiinh 16n nhit thé gidi
tinh theo gid tri ddng d6 la, nganh dau khi sif dung hang trim ngan cong nhén rén toin thé gidi
cling nhiftao ra hang tram ty d la mai nam. PAu t vao nganh dau khi ¢6 mt 6 riji ro ddng ké,
nhung ciing c6 thé mang lai Igi nhudn cao. DE Iya chon sdng sudt, nha div e cin xem xét céc
chi 6 then chat rdt hitu ich trong phan tich va ddnh gid mot cong ty dau khi. Trong bai bio nay,
chiing 161 nghién cifu mdt s chi s& tai chinh then chdt cho cc cdng ty dau khi va phan tich dif
li&u 1ai chinh hang nam clia mot s6 cong ty didu khi 16n trén thé gisi dé tim hi€u méi lién hé
tuy€n tinh cling chiéu/mguge chiéu gida higu suil Igi phuan 8 phi€u v6i mdi chi s& tai chinh
then chdlt ciia cdc cong ty niry. Chiing i ciing im ra mdt s& mé hinh hdi quy tuy&n tinh da bién
giifa hi€u sudt nhuan 19i ¢8 phigu va c4c chi s61ai chinh then chat.

Tirkhéa: Dau khi, ddu m3, m&i lién hé tuyén tinh, chi s Qi chinh,
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