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 Benefiting Gas-Leveraged E&Ps, U.S. Industrial Natural Gas 
Demand Is Projected To Rise 0.7 Bcf/d In 2013; 0.9 Bcf/d in 2014  
 

 Storage Withdrawal – The EIA reported a 91 Bcf injection into U.S. underground 
natural gas storage for the week ended 06/14/2013, compared with a 63 Bcf injection 
last year, a 98 Bcf injection in 2011, and a 95 Bcf injection the prior week. Storage is 
now at 2,438 Bcf, which equates to a 559 Bcf year-over-year deficit and a 47 Bcf deficit 
versus the five-year average. 

 Storage Analysis – Last week's withdrawal was slightly above the Street consensus 
and our forecast. In the East Region, inventories are 94 Bcf below the 5-year average 
after an injection of 60 Bcf. In the Producing Region storage levels are 3 Bcf above the 
5-year average after an injection of 20 Bcf while inventories in the West Region are 
now 44 Bcf above the 5-year average after an injection of 11 Bcf. 

 Temperatures Last Week – Based on population-weighted cooling degree days 
(CDDs), temperatures last week were ~7% cooler than last year and ~7% cooler than 
the ten-year average, and ~1% warmer than the prior week.  

 2013 U.S. Industrial Natural Gas Demand Forecast Lowered – Industrial demand 
accounts for ~1/3 of total U.S. natural gas consumption and is primarily driven by the 
level of domestic economic activity with only slight weather-driven seasonality. Thus, it 
is a substantial and more predictable source of demand for the natural gas produced 
by most companies in our E&P coverage group. Importantly, industrial natural gas 
demand is very highly correlated to a combination of U.S. industrial production (IP) 
growth and U.S. ethylene chemical plant utilization. However, the recent explosion at 
the Williams ethylene cracker (2% of U.S. total capacity) is significant enough to cause 
a near-term dislocation in the US ethylene market and, partly due to this dislocation, we 
have lowered our chemical plant utilization forecast to 89.5% this year versus a 
previous projection of 90.5% (see Citi Chemicals and MLP team’s June 13th joint report: 
Williams Ethylene Plant Explosion - Impact on US Ethylene Market and WMB/WPZ).  
At the same time, Citi’s economists project U.S. IP growth will come in at 2.5% this 
year (see their June 19th note: Global Economic Outlook and Strategy - June 2013). 
Thus, the E&P equity team’s projection is that U.S. industrial natural gas demand will 
increase 0.7 Bcf/d this year, which is down from our previous forecast of 0.9 Bcf/d. With 
major chemical plant expansions by CVX, DOW, XOM and OXY not expected to be on 
line until 2017 but more "normalized" U.S. chemical plant utilization of 90% and U.S. IP 
growth of 4.3%, we project 2014 industrial natural gas demand will increase 0.9 Bcf/d. 
Importantly, any variation in our industrial natural gas demand outlook could have a 
material impact on natural gas prices which, in turn, would then have the greatest 
impact on our bottom-line projections for the more natural gas-leveraged names in our 
E&P coverage group including UPL, COG, RRC, SWN, CHK and ECA.   
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On average, industrial usage accounts for about 30% of total U.S. natural gas demand, 
comprising the second largest consumer after electric power generation, which has  
~38% share of overall natural gas consumption (see Figure 1). Importantly, for large 
natural gas producers such as CHK, APC, DVN, SWN, ECA and COG, the industrial 
sector provides a less seasonally variable source of natural gas demand. While some 
weather-related fluctuations are present with facility heating needs leading to slightly 
higher demand during the winter months, the seasonal variation is nowhere near that 
exhibited by residential and commercial demand (Figure 2). Looking at data from last 
year, average industrial natural gas demand in the summer months was down just 
~11% from the average during the winter months while residential natural gas demand 
declined ~84% from the winter to the summer, on average. Unlike residential demand, 
commercial and to a lesser degree electric power demand which tend to be largely 
weather driven, industrial natural gas demand is still primarily a function of the level of 
domestic economic activity and, more recently, the growth in the U.S. chemical sector, 
thus providing a more predictable and substantial source of natural gas demand for 
many of the E&P companies in our coverage group.  
 

Figure 1. U.S. Natural Gas Demand By Sector (Past 12 Months)  Figure 2. Electric, Residential, Commercial and Industrial Natural Gas 
Demand Over The Past 2 Years (Bcf) 
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U.S. industrial natural gas demand through March of this year (the latest available data 
from the EIA) averaged ~21.7 Bcf/d, which was up 1.0 Bcf/d over the ~20.7 Bcf/d 
average during the same period in 2012. This occurred as the U.S. economy continued 
to expand with U.S. Industrial Production (IP) increasing by 2.1 % year-over-year in the 
first quarter of 2013, in addition to a 2.9% year-over-year increase in U.S. chemical 
plant utilization, which has become an important variable for industrial natural gas 
demand as we outline on the following pages. Meanwhile, the ~4% colder-than-normal 
and 29% colder-than-last year first quarter led to a significant increase in natural gas 
demand from the residential and commercial sectors through March this year, which 
increased by ~5.6 Bcf/d and ~2.7 Bcf/d, respectively, versus the same period in 2012. 
This was partially offset by lower electric power generation, which fell ~1.7 Bcf/d 
through March due to lower price-driven coal-to-gas switching (see Figure 3) in order to 
effectively balance the market with domestic natural gas storage levels ending March 
at just slightly below the five-year average. 
 
 
 

U.S. Industrial Natural Gas Demand Is 
Projected To Increase 0.7 Bcf/d in 2013 

Industrial demand accounts for ~30% of 

total U.S. natural gas consumption… 

 

…And is primarily driven by the level of 

domestic economic activity with only 

slight weather-driven seasonality… 

 

…And, more recently, the growth in the 

U.S. chemicals sector, thus providing a 

more predictable and substantial source 

of natural gas demand for many of the 

E&P companies in our coverage group.  

Industrial natural gas demand through 

March of this year (latest available EIA 

data), was up 1.0 Bcf/d over the same 

period in 2012… 

…Underscored by a 2.1% year-over-year 

increase in U.S. Industrial Production… 

…And 2.9% year-over-year increase in 

the U.S. chemical plant utilization… 
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Figure 3. Year-To-Date Through March Natural Gas Demand By Segment 
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Year-over-year variations in industrial natural gas demand had historically been most 
closely correlated to changes in the U.S. industrial production (IP) index published by 
the Federal Reserve. Leading up to 2009, the correlation averaged above 90%, 
although this relationship severely weakened during the economic downturn in 2009, 
with the correlation dropping below 10% but then rebounding to ~70% over the past 3 
years. However, incorporating U.S. ethylene plant utilization, the correlation between 
these three variables (industrial natural gas usage to the U.S. IP index and ethylene 
utilization) increases to ~94% for the past five years (see Figure 4 and 5). This is 
because the U.S. chemicals sector comprises ~12% of the Fed’s IP index but accounts 
for about one-third of total U.S. industrial natural gas demand due to the highly energy-
intensive nature of the chemicals manufacturing process. Importantly, the combination 
of low feedstock natural gas prices and the abundance of domestic gas supplies led 
many chemical manufacturers to boost output over the past few years with plant 
utilization rates jumping from an average of ~85% in 2008 to ~91% in 2011. However, 
with chemical plants sharply ramping utilizations throughout 2011, many chemical 
manufacturers used the beginning of last year to perform turnaround and maintenance 
work. As a result the average utilization rate declined to ~89% last year, which in turn, 
drove industrial natural gas usage up at a slower pace than would have otherwise been 
indicated by a correlation to just U.S. IP.  
 

Figure 4.  U.S. Industrial Production vs. Industrial Natural Gas Demand 
vs. Chemical Plant Utilization (Yr/Yr % Change) 

 Figure 5. Historical Actual vs. Model Predicted U.S. Industrial Natural 
Gas Usage (Bcf/d) 
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...Although a much colder Q1’13 than last 

year underscored a much sharper increase 

in natural gas demand from the residential 

and commercial sectors which was 

partially offset by the drop in price-driven 

coal-to-gas switching in the power 

generation sector. 

Historically, industrial natural gas 

demand had most often been closely 

correlated to changes in the U.S. 

industrial production (IP) index… 

 

 

…But an even higher correlation has 

more recently emerged based on a 

combination of U.S. IP growth and U.S. 

ethylene chemical plant utilization. 
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U.S. chemical plant utilization through May (the latest available data from the IHS) 
averaged much higher than for the same period last year (89.3% vs. 86.8%), due to 
less maintenance activity this year through May, which has helped to boost natural gas 
demand in the industrial sector. However, the recent explosion at Williams' ethylene 
plant may lower overall chemical plant utilizations going forward. The ethylene plant in 
Geismar, Louisiana, is majority owned by Williams (83%) and the ethylene cracker had 
a capacity of ~1.3bn lbs, amounting to ~2% of total U.S. ethylene capacity. In addition, 
the site’s ethylene capacity was supposed to increase by 600mm lbs in the third 
quarter of this year but the status of this expansion is now unclear following the 
explosion. According to our Chemicals and MLP teams, the explosion at the Williams 
plant is significant enough to cause a near-term dislocation in the U.S. ethylene market, 
particularly given that several other US ethylene crackers are currently offline. 
According to IHS, about 10% of U.S. ethylene capacity is presently offline for 
maintenance or unscheduled outages including the Williams Geismar plant. Besides 
Williams, there are three other plants which had been offline for maintenance as of last 
Friday: Dow's ~1.4bn lbs Freeport plant, ChevronPhillips's ~1.9bn lbs Port Arthur 
plant and Royal Dutch Shell's ~1.3bn lbs Norco plant.  The majority of that capacity, 
however, is expected to be operational by the end of June.  

According to Citi's Chemicals team, other ethylene players like LYB are likely to benefit 
from a tighter ethylene market, while buyers of ethylene such as DOW and AXLL could 
be negatively impacted. Ethylene derivatives such as EG, PE, PET, and PVC could 
also be affected, in their view, although an ethylene price spike could also help push 
derivative prices higher with a possible 30-day lag. For more information see our 
Chemicals and MLP joint-team report from June 13th 2013: Williams Ethylene Plant 
Explosion - Impact on US Ethylene Market and WMB/WPZ.   

Thus, at this juncture, we now expect U.S. chemical plant utilization rates will average 
~89.5% in 2013 versus our previous projection of ~90.5%, largely due to outage at 
Williams ethylene cracker plant. 

Figure 6. U.S. Industrial Production vs. U.S. Chemical Plant Utilization 
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U.S. chemical plant utilization through 

May averaged much higher than for the 

same period last year… 

 

 

 

...However, the recent explosion at the 

Williams ethylene cracker (2% of U.S. 

total capacity) is significant enough to 

cause a near-term dislocation in the US 

ethylene market, with about 10% of 

ethylene capacity now offline due to 

maintenance… 

 

…And thus, at this juncture, we now 

expect chemical plant utilization will 

average ~89.5% this year versus our 

previous projection of ~90.5%... 
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But with North American natural gas prices near the lowest in the world (except for a 
few stranded gas areas in the Middle East), chemical manufacturers have continued to 
arbitrage the low-cost shale gas advantage by boosting U.S. production and switching 
their feedstock from a more expensive oil derivative naphtha to cheaper ethane to the 
extent possible. Chemical manufacturers continue to look to expand U.S. capacity and 
invest in new projects, as existing operations have approached full capacity. However, 
new capacity coming online in the short to medium term totals less than 3% of the U.S. 
nameplate capacity per year in each of the next three years. Longer term, CPChem 
(Chevron Phillips66 JV), Dow Chemical, Exxon, Formosa, Shell, Sasol, and 
Occidental have already announced plans to build new ethylene crackers later this 
decade. With no new chemical plants projected to come online in the near term though, 
the lack of additional chemical plant capacity is expected to somewhat limit the pace of 
industrial natural gas demand growth relative to just pure U.S. IP growth.  

On the IP side of the equation, Citi’s Economists currently project that U.S. IP growth 
will come in at ~2.5% this year and 4.3% in 2014 versus a 3.6% uptick in 2012.  For 
more information on our economists’ latest projections, see their June 19th note: Global 
Economic Outlook and Strategy - June 2013. Therefore, based on this forecast and our 
revised outlook for the U.S. chemical plant utilization (~89.5% in 2013 vs. 89.2% in 
2012), the E&P equity team projects U.S. industrial natural gas demand will increase 
from ~19.5 Bcf/d in 2012 to ~20.2 Bcf/d, or a 0.7 Bcf/d uptick. This will be higher than 
the 0.5 Bcf/d increase last year as higher year-over-year ethylene plant utilization more 
than offsets lower projected U.S. IP growth.  

Looking ahead to 2014, the E&P equity team projects industrial natural gas demand 
will grow 0.9 Bcf/d to 21.1 Bcf/d based on Citi’s IP growth forecast of 4.3% and more 
"normalized" 90% U.S. chemical plant utilization. Importantly, we would note that any 
change in our industrial natural gas demand outlook could have a material impact on 
natural gas prices which, in turn, would then have the greatest impact on our bottom-
line projections of the more natural gas-leveraged names in our E&P coverage group 
including Cabot, Chesapeake, Encana, Range, Southwestern and Ultra (see 
Figures 8 and 9). 
 

Figure 7. Historical and Projected Industrial Natural Gas Usage vs. Industrial Production 
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But with minimal new U.S. ethylene 

capacity projected to come online in the 

near-to-medium term, the pace of natural 

gas demand growth from the chemicals 

sector is expected to be somewhat 

limited relative to U.S. IP-driven growth. 

Citi’s economists project U.S. IP growth 

of 2.5% this year (vs. 3.6% in 2012)… 

 

…While Citi’s Chemicals team expects 

U.S. ethylene plant utilization to average 

~89.5% this year (vs. 89.2% in 2012)… 

 

 

…Which should underscore a 0.7 Bcf/d 

increase in U.S. industrial natural gas 

demand this year, which is down from 

our previous forecast of a 0.9 Bcf/d 

increase and following a 0.5 Bcf/d uptick 

in 2012.  
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Figure 8. 2013 CF Sensitivity per $0.10/Mcf Change in Natural Gas Price 
Forecast 

 Figure 9. 2014 CF Sensitivity per $0.10/Mcf Change in Natural Gas Price 
Forecast 
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Figure 10. Composite Spot Natural Gas Price ($/MMBtu) 
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Composite spot cash prices have 

rebounded this year to well above year-

ago levels following a normal winter and 

much colder-than-normal April and May. 
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Figure 11. Natural Gas Storage Injections/Withdrawals  
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Figure 10. Year-Over-Year US Underground Natural Gas Storage Surplus/Deficit   
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A 91 Bcf injection into U.S. underground 

natural gas storage was reported for last 

week… 

 

 

…While the year-over-year deficit is now 

at 559 Bcf. 



E&P Stock Perspectives Per Underlying 
Commodity Price Drivers 
20 June 2013 Citi Research

 

 8 

Figure 7. E&P Comp Table  

Share Price Citi 
Target 
Price Price/ MEV/BOE

Reserve
/

Prod Production Growth

% Prod 
N.Amer.
Nat Gas

EBITDA/
Fixed 

Charges Net Debt/Cap.

Reserve 
Replace. 

Eff. (1)

Company 6/18/2013 Rating 2012E 2013E 2014E NAV 11/12E 12/13E 13/14E 2013 2013 2013E 2014E 2012
Anadarko Petroleum (APC) 87.00 Buy 105.00 6.7x 5.9x 5.2x 86% 21.03 10.2 7.7% 6.6% 6.2% 54%     13.2x 29% 24% 1.3x
Apache Corporation (APA) 87.12 Buy 95.00 4.6x 4.7x 4.7x 68% 16.45 11.0 4.1% 3.5% 6.4% 28%     44.7x 29% 29% NA
Cabot Oil & Gas (COG) 72.17 Buy 80.00 21.4x 13.0x 8.8x 192% 25.60 16.2 42.3% 44.9% 25.9% 95%     18.1x 26% 19% 2.8x
Chesapeake Energy (CHK) 21.25 Neutral(H) 20.00 5.7x 5.7x 5.1x 56% 14.20 13.6 8.4% (0.5%) 3.2% 73%     4.9x 44% 47% NA
Cobalt International Energy (CIE) 26.64 Buy(H) 38.00 NA NA NA NA NA NA NA NA NA NA NA N/A N/A NA
Concho Resources (CXO) 87.81 Buy 100.00 9.0x 8.1x 7.2x 160% 28.95 16.3 25.6% 16.1% 14.7% 39%     7.0x 51% 48% 1.8x
Denbury Resources (DNR) 18.31 Neutral 18.00 5.8x 7.2x 7.1x 92% 21.83 19.3 9.2% (1.2%) 14.4% 6%     19.3x 32% 32% NA
Devon Energy (DVN) 55.30 Neutral 55.00 5.6x 5.5x 5.5x 116% 9.43 12.5 3.7% 1.2% 4.7% 56%     11.9x 21% 21% 0.4x
EOG Resources (EOG) 135.02 Buy 155.00 7.0x 6.2x 5.8x 117% 23.15 13.3 10.3% 7.6% 10.2% 32%     29.5x 29% 30% NA
Goodrich Petroleum (GDP) 12.60 Neutral 16.00 6.1x 7.5x 6.8x NM 21.42 12.5 (21.7%) (9.1%) 18.9% 67%     2.6x 93% 102% NA
Kosmos Energy (KOS) 10.74 Buy 15.00 12.2x 7.4x 7.3x 153% 82.97 NA NA 51.4% 17.0% 0%     16.4x 48% 51% NA
Magnum Hunter (MHR) 3.73 Buy 5.00 8.8x 5.8x 6.0x 83% 30.92 27.6 140.6% 26.9% 15.9% 43%     2.0x 38% 42% NA
Marathon Oil (MRO) 36.05 Buy 42.00 9.0x 5.2x 5.2x 129% 16.54 13.6 19.1% 7.6% 5.7% 12%     33.3x 16% 16% 2.5x
Matador Resources (MTDR) 11.52 Neutral (H) 10.00 7.4x 6.3x 6.1x 140% 39.94 8.3 27.9% 15.8% 22.2% 51%     17.5x 50% 55% NA
Newfield Exploration (NFX) 23.94 Neutral 25.00 4.8x 4.6x 5.4x 94% 11.79 13.3 (0.5%) (17.8%) (7.2%) 43%     7.6x 50% 51% NA
Noble Energy (NBL) 60.69 Buy 65.00 8.3x 7.0x 5.9x 53% 21.34 15.6 12.4% 16.9% 16.6% 26%     16.1x 32% 32% 0.6x
Occidential Petroleum (OXY)* 92.43 Neutral 82.00 7.0x 7.6x 7.3x 115% 22.49 12.7 5.8% 3.1% 3.0% 59%     67.8x 9% 9% 1.5x
Pioneer Natural Resources (PXD) 154.65 Buy 148.00 12.1x 10.1x 8.9x 122% 22.87 25.0 28.5% 13.9% 14.9% 35%     10.9x 32% 33% 1.1x
Quicksilver Resources (KWK) 1.93 Neutral 2.00 6.2x 6.6x 6.9x 193% 9.67 18.5 (12.7%) (18.5%) (4.7%) 79%     1.6x 333% 283% NA
Range Resources (RRC) 79.46 Buy 95.00 17.4x 14.8x 11.2x 134% 14.85 28.0 35.9% 25.3% 22.5% 78%     6.4x 59% 58% 2.7x
Rosetta Resources (ROSE) 47.76 Buy 55.00 7.9x 6.5x 5.8x 86% 17.18 16.0 34.6% 42.1% 26.0% 37%     20.6x 48% 48% 3.0x
SandRidge Energy (SD) 4.97 Neutral 5.25 6.0x 5.8x 6.9x 99% 13.40 20.1 43.1% (3.3%) 3.7% 53%     2.5x 55% 65% 0.7x
Southwestern Energy (SWN) 38.03 Buy 46.00 9.5x 8.1x 6.8x 137% 22.39 11.8 12.7% 12.7% 10.5% 100%     20.6x 33% 28% NA
Ultra Petroleum (UPL) 22.12 Neutral 18.25 6.6x 9.0x 7.4x 195% 11.02 20.3 4.5% (9.6%) 3.7% 97%     6.4x 124% 101% NA
Whiting Petroleum (WLL) 48.66 Buy 52.00 5.3x 4.8x 4.1x 67% 20.56 13.9 21.6% 13.7% 12.6% 12%     19.6x 39% 38% 1.5x
U.S. Group Average   (Ex Hi-Lo) 7.9x 7.0x 6.5x 116% $22.50 15.9 9.8% 5.8% 7.7% 49%     15.1x 44% 44% 1.7x

Canadian Natural Res. (CNQ) 29.65 Buy 37.00 6.5x 6.0x 5.4x 84% 10.44 18.4 9.7% 5.1% 10.2% 27%     27.0x 31% 29% 1.3x
EnCana Corp. (ECA) 18.10 Neutral 20.00 4.2x 5.9x 5.6x 148% 10.03 10.7 (8.6%) 1.4% 5.8% 90%     5.2x 50% 54% NA
Talisman Energy (TLM) 11.80 Neutral 12.50 5.0x 6.0x 5.6x 98% 18.30 8.0 0.1% (9.1%) 1.4% 36%     10.3x 34% 37% NA
Canadian E&P Average 5.3x 6.0x 5.5x 110% $12.92 12.4 0.4% 1.8% 6.1% 51%     14.2x 38% 40% 1.3x
US & Canadian Average (Ex Hi-Lo) 7.6x 6.9x 6.3x 115% $19.45 15.6 7.7% 5.1% 7.5% 49%     14.9x 44% 43% 1.6x

EV/(DACF)

 

Source: Citi Research     
*covered by Citi analyst Faisel Khan 
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Appendix A-1 
Analyst Certification 

The research analyst(s) primarily responsible for the preparation and content of this research report are named in bold text in the author block at 
the front of the product except for those sections where an analyst's name appears in bold alongside content which is attributable to that analyst. 
Each of these analyst(s) certify, with respect to the section(s) of the report for which they are responsible, that the views expressed therein 
accurately reflect their personal views about each issuer and security referenced and were prepared in an independent manner, including with 
respect to Citigroup Global Markets Inc and its affiliates. No part of the research analyst's compensation was, is, or will be, directly or indirectly, 
related to the specific recommendation(s) or view(s) expressed by that research analyst in this report. 

IMPORTANT DISCLOSURES 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Magnum Hunter Resources Corp 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Quicksilver Resources Inc 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Devon Energy Corp 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Anadarko Petroleum Corp 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Occidental Petroleum Corp 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Newfield Exploration Co 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Denbury Resources Inc 

Citigroup Global Markets is acting as a joint book-running manager on the announced public offering of common stock of Pioneer Natural Resources Co. 
Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Pioneer Natural Resources Co. 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Talisman Energy Inc 

Citigroup Global Markets Inc. is acting as a co-manager on the announced secondary offering of common shares of Rosetta Resources Inc. 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of SandRidge Energy Inc 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Range Resources Corp 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Chesapeake Energy Corp 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of EOG Resources Inc 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Canadian Natural Resources Ltd 

Citigroup Global Markets Inc. owns a position of 1 million USD or more in the debt securities of Apache Corp 

Rob Teahen, Associate, holds a long position in the securities of Chesapeake Energy Corp. 

Robert S Morris, Analyst, holds a long position in the securities of Chesapeake Energy Corp,EOG Resources Inc,Canadian Natural Resources Ltd. 

Within the past 12 months, Citigroup Global Markets Inc. or its affiliates has acted as manager or co-manager of an offering of securities of Kosmos Energy 
Ltd, Magnum Hunter Resources, Quicksilver Resources Inc, Anadarko Petroleum Corp, Concho Resources Inc, Pioneer Natural Resources Co., Marathon 
Oil Corp, Cobalt International Energy, Rosetta Resources, SandRidge Energy Inc, Range Resources Corp, Chesapeake Energy Corp, EOG Resources Inc, 
Apache Corp. 

Citigroup Global Markets Inc. or its affiliates has received compensation for investment banking services provided within the past 12 months from Kosmos 
Energy Ltd, Noble Energy Inc, Magnum Hunter Resources, Southwestern Energy Co, Devon Energy Corp, Ultra Petroleum Corp., Anadarko Petroleum 
Corp, Concho Resources Inc, Occidental Petroleum Corp, Newfield Exploration Co., Pioneer Natural Resources Co., Marathon Oil Corp, Cobalt International 
Energy, Talisman Energy Inc, Rosetta Resources, SandRidge Energy Inc, Range Resources Corp, Matador Resources Co, EnCana Corp, Chesapeake 
Energy Corp, EOG Resources Inc, Canadian Natural Resources Ltd, Apache Corp. 

Citigroup Global Markets Inc. or its affiliates expects to receive or intends to seek, within the next three months, compensation for investment banking 
services from Noble Energy Inc, Quicksilver Resources Inc, Anadarko Petroleum Corp, Talisman Energy Inc, EnCana Corp. 

Citigroup Global Markets Inc. or an affiliate received compensation for products and services other than investment banking services from Kosmos Energy 
Ltd, Noble Energy Inc, Magnum Hunter Resources, Quicksilver Resources Inc, Southwestern Energy Co, Devon Energy Corp, Ultra Petroleum Corp., 
Anadarko Petroleum Corp, Concho Resources Inc, Occidental Petroleum Corp, Newfield Exploration Co., Pioneer Natural Resources Co., Marathon Oil 
Corp, Talisman Energy Inc, Rosetta Resources, SandRidge Energy Inc, Range Resources Corp, Matador Resources Co, EnCana Corp, Chesapeake 
Energy Corp, EOG Resources Inc, Canadian Natural Resources Ltd, Apache Corp in the past 12 months. 

Citigroup Global Markets Inc. currently has, or had within the past 12 months, the following as investment banking client(s): Anadarko Petroleum Corp, 
Kosmos Energy Ltd, Noble Energy Inc, Magnum Hunter Resources, Quicksilver Resources Inc, Southwestern Energy Co, Devon Energy Corp, Ultra 
Petroleum Corp., Concho Resources Inc, Occidental Petroleum Corp, Newfield Exploration Co., Pioneer Natural Resources Co., Marathon Oil Corp, Cobalt 
International Energy, Talisman Energy Inc, Rosetta Resources, SandRidge Energy Inc, Range Resources Corp, Matador Resources Co, EnCana Corp, 
Chesapeake Energy Corp, EOG Resources Inc, Canadian Natural Resources Ltd, Apache Corp. 

Citigroup Global Markets Inc. currently has, or had within the past 12 months, the following as clients, and the services provided were non-investment-
banking, securities-related: Kosmos Energy Ltd, Cobalt International Energy, Pioneer Natural Resources Co., Noble Energy Inc, Magnum Hunter Resources, 
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Quicksilver Resources Inc, Southwestern Energy Co, Devon Energy Corp, Ultra Petroleum Corp., Anadarko Petroleum Corp, Concho Resources Inc, 
Occidental Petroleum Corp, Newfield Exploration Co., Goodrich Petroleum Corp, Cabot Oil & Gas Corp, Marathon Oil Corp, Talisman Energy Inc, 
SandRidge Energy Inc, Range Resources Corp, EnCana Corp, Chesapeake Energy Corp, EOG Resources Inc, Canadian Natural Resources Ltd, Apache 
Corp. 

Citigroup Global Markets Inc. currently has, or had within the past 12 months, the following as clients, and the services provided were non-investment-
banking, non-securities-related: Kosmos Energy Ltd, Noble Energy Inc, Magnum Hunter Resources, Quicksilver Resources Inc, Southwestern Energy Co, 
Devon Energy Corp, Ultra Petroleum Corp., Anadarko Petroleum Corp, Concho Resources Inc, Occidental Petroleum Corp, Newfield Exploration Co., 
Pioneer Natural Resources Co., Marathon Oil Corp, Talisman Energy Inc, Rosetta Resources, SandRidge Energy Inc, Range Resources Corp, Matador 
Resources Co, EnCana Corp, Chesapeake Energy Corp, EOG Resources Inc, Canadian Natural Resources Ltd, Apache Corp. 

Citigroup Global Markets Inc. or an affiliate received compensation in the past 12 months from Kosmos Energy Ltd, Cobalt International Energy, Pioneer 
Natural Resources Co.. 

Analysts' compensation is determined based upon activities and services intended to benefit the investor clients of Citigroup Global Markets Inc. and its 
affiliates ("the Firm"). Like all Firm employees, analysts receive compensation that is impacted by overall firm profitability which includes investment banking 
revenues. 

The Firm is a market maker in the publicly traded equity securities of Rosetta Resources. 

For important disclosures (including copies of historical disclosures) regarding the companies that are the subject of this Citi Research product ("the 
Product"), please contact Citi Research, 388 Greenwich Street, 28th Floor, New York, NY, 10013, Attention: Legal/Compliance [E6WYB6412478]. In 
addition, the same important disclosures, with the exception of the Valuation and Risk assessments and historical disclosures, are contained on the Firm's 
disclosure website at https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures.   Valuation and Risk assessments can be found in the text of the 
most recent research note/report regarding the subject company. Historical disclosures (for up to the past three years) will be provided upon request. 

Citi Research Equity Ratings Distribution       
 12 Month Rating Relative Rating 
Data current as of 31 Mar 2013 Buy Hold Sell Buy Hold Sell
Citi Research Global Fundamental Coverage 48% 39% 12% 7% 87% 7%

% of companies in each rating category that are investment banking clients 53% 49% 43% 65% 49% 51%
Guide to Citi Research Fundamental Research Investment Ratings: 
Citi Research stock recommendations include an investment rating and an optional risk rating to highlight high risk stocks. 
Risk rating takes into account both price volatility and fundamental criteria. Stocks will either have no risk rating or a High risk rating assigned. 
Investment Ratings: Citi Research investment ratings are Buy, Neutral and Sell. Our ratings are a function of analyst expectations of expected total return 
("ETR") and risk. ETR is the sum of the forecast price appreciation (or depreciation) plus the dividend yield for a stock within the next 12 months.  The 
Investment rating definitions are: Buy (1) ETR of 15% or more or 25% or more for High risk stocks; and Sell (3) for negative ETR. Any covered stock not 
assigned a Buy or a Sell is a Neutral (2). For stocks rated Neutral (2), if an analyst believes that there are insufficient valuation drivers and/or investment 
catalysts to derive a positive or negative investment view, they may elect with the approval of Citi Research management not to assign a target price and, 
thus, not derive an ETR. Analysts may place covered stocks "Under Review" in response to exceptional circumstances (e.g. lack of information critical to the 
analyst's thesis) affecting the company and / or trading in the company's securities (e.g. trading suspension). As soon as practically possible, the analyst will 
publish a note re-establishing a rating and investment thesis. To satisfy regulatory requirements, we correspond Under Review and Neutral to Hold in our 
ratings distribution table for our 12-month fundamental rating system. However, we reiterate that we do not consider Under Review to be a recommendation.  
Relative three-month ratings: Citi Research may also assign a three-month relative call (or rating) to a stock to highlight expected out-performance (most 
preferred) or under-performance (least preferred) versus the geographic and industry sector over a 3 month period. The relative call may highlight a specific 
near-term catalyst or event impacting the company or the market that is anticipated to have a short-term price impact on the equity securities of the 
company. Absent any specific catalyst the analyst(s) will indicate the most and least preferred stocks in the universe of stocks under consideration, 
explaining the basis for this short-term view. This three-month view may be different from and does not affect a stock's fundamental equity rating, which 
reflects a longer-term total absolute return expectation. For purposes of NASD/NYSE ratings-distribution-disclosure rules, most preferred calls correspond to 
a buy recommendation and least preferred calls correspond to a sell recommendation. Any stock not assigned to a most preferred or least preferred call is 
considered non-relative-rated (NRR). For purposes of NASD/NYSE ratings-distribution-disclosure rules we correspond NRR to Hold in our ratings 
distribution table for our 3-month relative rating system. However, we reiterate that we do not consider NRR to be a recommendation. 

Prior to October 8, 2011, the firm's stock recommendation system included a risk rating and an investment rating. Risk ratings, which took into account both 
price volatility and fundamental criteria, were: Low (L), Medium (M), High (H), and Speculative (S). Investment Ratings of Buy, Hold and Sell were a 
function of the Citi Research expectation of total return (forecast price appreciation and dividend yield within the next 12 months) and risk rating. Additionally, 
analysts could have placed covered stocks "Under Review" in response to exceptional circumstances (e.g. lack of information critical to the analyst's thesis) 
affecting the company and/or trading in the company's securities (e.g. trading suspension). Stocks placed "Under Review" were monitored daily by 
management and as practically possible, the analyst published a note re-establishing a rating and investment thesis. For securities in developed markets 
(US, UK, Europe, Japan, and Australia/New Zealand), investment ratings were:Buy (1) (expected total return of 10% or more for Low-Risk stocks, 15% or 
more for Medium-Risk stocks, 20% or more for High-Risk stocks, and 35% or more for Speculative stocks); Hold (2) (0%-10% for Low-Risk stocks, 0%-15% 
for Medium-Risk stocks, 0%-20% for High-Risk stocks, and 0%-35% for Speculative stocks); and Sell (3) (negative total return). For securities in emerging 
markets (Asia Pacific, Emerging Europe/Middle East/Africa, and Latin America), investment ratings were:Buy (1) (expected total return of 15% or more for 
Low-Risk stocks, 20% or more for Medium-Risk stocks, 30% or more for High-Risk stocks, and 40% or more for Speculative stocks); Hold (2) (5%-15% for 
Low-Risk stocks, 10%-20% for Medium-Risk stocks, 15%-30% for High-Risk stocks, and 20%-40% for Speculative stocks); and Sell (3) (5% or less for Low-
Risk stocks, 10% or less for Medium-Risk stocks, 15% or less for High-Risk stocks, and 20% or less for Speculative stocks). 

Investment ratings are determined by the ranges described above at the time of initiation of coverage, a change in investment and/or risk rating, or a change 
in target price (subject to limited management discretion). At other times, the expected total returns may fall outside of these ranges because of market price 
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movements and/or other short-term volatility or trading patterns. Such interim deviations from specified ranges will be permitted but will become subject to 
review by Research Management. Your decision to buy or sell a security should be based upon your personal investment objectives and should be made 
only after evaluating the stock's expected performance and risk. 

NON-US RESEARCH ANALYST DISCLOSURES 
Non-US research analysts who have prepared this report (i.e., all research analysts listed below other than those identified as employed by Citigroup Global 
Markets Inc.) are not registered/qualified as research analysts with FINRA. Such research analysts may not be associated persons of the member 
organization and therefore may not be subject to the NYSE Rule 472 and NASD Rule 2711 restrictions on communications with a subject company, public 
appearances and trading securities held by a research analyst account. The legal entities employing the authors of this report are listed below: 

Citigroup Global Markets Inc Robert S Morris; P.J. Juvekar; Chingiz Gadimov; John J Hirt; Rob Teahen; Bryan M Baritot; 
Faisel Khan, CFA 

OTHER DISCLOSURES 

Citigroup Global Markets Inc. and/or its affiliates has a significant financial interest in relation to Noble Energy Inc, Southwestern Energy Co, Devon Energy 
Corp, Anadarko Petroleum Corp, Concho Resources Inc, Occidental Petroleum Corp, Newfield Exploration Co., Pioneer Natural Resources Co., Marathon 
Oil Corp, Talisman Energy Inc, SandRidge Energy Inc, Range Resources Corp, EnCana Corp, EOG Resources Inc, Canadian Natural Resources Ltd, 
Apache Corp. (For an explanation of the determination of significant financial interest, please refer to the policy for managing conflicts of interest which can 
be found at www.citiVelocity.com.) 

For securities recommended in the Product in which the Firm is not a market maker, the Firm is a liquidity provider in the issuers' financial instruments and 
may act as principal in connection with such transactions. The Firm is a regular issuer of traded financial instruments linked to securities that may have been 
recommended in the Product. The Firm regularly trades in the securities of the issuer(s) discussed in the Product. The Firm may engage in securities 
transactions in a manner inconsistent with the Product and, with respect to securities covered by the Product, will buy or sell from customers on a principal 
basis. 

Securities recommended, offered, or sold by the Firm: (i) are not insured by the Federal Deposit Insurance Corporation; (ii) are not deposits or other 
obligations of any insured depository institution (including Citibank); and (iii) are subject to investment risks, including the possible loss of the principal 
amount invested. Although information has been obtained from and is based upon sources that the Firm believes to be reliable, we do not guarantee its 
accuracy and it may be incomplete and condensed. Note, however, that the Firm has taken all reasonable steps to determine the accuracy and 
completeness of the disclosures made in the Important Disclosures section of the Product. The Firm's research department has received assistance from 
the subject company(ies) referred to in this Product including, but not limited to, discussions with management of the subject company(ies). Firm policy 
prohibits research analysts from sending draft research to subject companies. However, it should be presumed that the author of the Product has had 
discussions with the subject company to ensure factual accuracy prior to publication. All opinions, projections and estimates constitute the judgment of the 
author as of the date of the Product and these, plus any other information contained in the Product, are subject to change without notice. Prices and 
availability of financial instruments also are subject to change without notice. Notwithstanding other departments within the Firm advising the companies 
discussed in this Product, information obtained in such role is not used in the preparation of the Product. Although Citi Research does not set a 
predetermined frequency for publication, if the Product is a fundamental research report, it is the intention of Citi Research to provide research coverage of 
the/those issuer(s) mentioned therein, including in response to news affecting this issuer, subject to applicable quiet periods and capacity constraints. The 
Product is for informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security. Any decision to purchase 
securities mentioned in the Product must take into account existing public information on such security or any registered prospectus. 

Investing in non-U.S. securities, including ADRs, may entail certain risks. The securities of non-U.S. issuers may not be registered with, nor be subject to the 
reporting requirements of the U.S. Securities and Exchange Commission. There may be limited information available on foreign securities. Foreign 
companies are generally not subject to uniform audit and reporting standards, practices and requirements comparable to those in the U.S. Securities of 
some foreign companies may be less liquid and their prices more volatile than securities of comparable U.S. companies. In addition, exchange rate 
movements may have an adverse effect on the value of an investment in a foreign stock and its corresponding dividend payment for U.S. investors. Net 
dividends to ADR investors are estimated, using withholding tax rates conventions, deemed accurate, but investors are urged to consult their tax advisor for 
exact dividend computations. Investors who have received the Product from the Firm may be prohibited in certain states or other jurisdictions from 
purchasing securities mentioned in the Product from the Firm. Please ask your Financial Consultant for additional details. Citigroup Global Markets Inc. 
takes responsibility for the Product in the United States. Any orders by US investors resulting from the information contained in the Product may be placed 
only through Citigroup Global Markets Inc. 

Important Disclosures for Morgan Stanley Smith Barney LLC Customers: Morgan Stanley & Co. LLC (Morgan Stanley) research reports may be 
available about the companies that are the subject of this Citi Research research report. Ask your Financial Advisor or use smithbarney.com to view any 
available Morgan Stanley research reports in addition to Citi Research research reports. 
Important disclosure regarding the relationship between the companies that are the subject of this Citi Research research report and Morgan Stanley Smith 
Barney LLC and its affiliates are available at the Morgan Stanley Wealth Management disclosure website at 
www.morganstanley.com/online/researchdisclosures. 
For Morgan Stanley and Citigroup Global Markets, Inc. specific disclosures, you may refer to www.morganstanley.com/researchdisclosures and 
https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures. 
This Citi Research research report has been reviewed and approved on behalf of Morgan Stanley Smith Barney LLC. This review and approval was 
conducted by the same person who reviewed this research report on behalf of Citi Research. This could create a conflict of interest. 

The Citigroup legal entity that takes responsibility for the production of the Product is the legal entity which the first named author is employed 
by.  The Product is made available in Australia through Citi Global Markets Australia Pty Ltd. (ABN 64 003 114 832 and AFSL No. 240992), participant of 
the ASX Group and regulated by the Australian Securities & Investments Commission.  Citigroup Centre, 2 Park Street, Sydney, NSW 2000.  The Product is 
made available in Australia to Private Banking wholesale clients through Citigroup Pty Limited (ABN 88 004 325 080 and AFSL 238098). Citigroup Pty 
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Limited provides all financial product advice to Australian Private Banking wholesale clients through bankers and relationship managers.  If there is any 
doubt about the suitability of investments held in Citigroup Private Bank accounts, investors should contact the Citigroup Private Bank in Australia.  Citigroup 
companies may compensate affiliates and their representatives for providing products and services to clients.  The Product is made available in Brazil by 
Citigroup Global Markets Brasil - CCTVM SA, which is regulated by CVM - Comissão de Valores Mobiliários, BACEN - Brazilian Central Bank, APIMEC - 
Associação dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBID - Associação Nacional dos Bancos de Investimento.  Av. 
Paulista, 1111 - 11º andar - CEP. 01311920 - São Paulo - SP.  If the Product is being made available in certain provinces of Canada by Citigroup Global 
Markets (Canada) Inc. ("CGM Canada"), CGM Canada has approved the Product.  Citigroup Place, 123 Front Street West, Suite 1100, Toronto, Ontario M5J 
2M3.  This product is available in Chile through Banchile Corredores de Bolsa S.A., an indirect subsidiary of Citigroup Inc., which is regulated by the 
Superintendencia de Valores y Seguros. Agustinas 975, piso 2, Santiago, Chile. The Product is made available in France by Citigroup Global Markets 
Limited, which is authorised and regulated by Financial Services Authority.  1-5 Rue Paul Cézanne, 8ème, Paris, France.  The Product is distributed in 
Germany by Citigroup Global Markets Deutschland AG ("CGMD"), which is regulated by Bundesanstalt fuer Finanzdienstleistungsaufsicht (BaFin). CGMD, 
Reuterweg 16, 60323 Frankfurt am Main. Research which relates to "securities" (as defined in the Securities and Futures Ordinance (Cap. 571 of the Laws 
of Hong Kong)) is issued in Hong Kong by, or on behalf of, Citigroup Global Markets Asia Limited which takes full responsibility for its content. Citigroup 
Global Markets Asia Ltd. is regulated by Hong Kong Securities and Futures Commission. If the Research is made available through Citibank, N.A., Hong 
Kong Branch, for its clients in Citi Private Bank, it is made available by Citibank N.A., Citibank Tower, Citibank Plaza, 3 Garden Road, Hong Kong. Citibank 
N.A. is regulated by the Hong Kong Monetary Authority. Please contact your Private Banker in Citibank N.A., Hong Kong, Branch if you have any queries on 
or any matters arising from or in connection with this document.  The Product is made available in India by Citigroup Global Markets India Private Limited, 
which is regulated by Securities and Exchange Board of India.  Bakhtawar, Nariman Point, Mumbai 400-021.  The Product is made available in Indonesia 
through PT Citigroup Securities Indonesia.  5/F, Citibank Tower, Bapindo Plaza, Jl. Jend. Sudirman Kav. 54-55, Jakarta 12190.  Neither this Product nor any 
copy hereof may be distributed in Indonesia or to any Indonesian citizens wherever they are domiciled or to Indonesian residents except in compliance with 
applicable capital market laws and regulations. This Product is not an offer of securities in Indonesia. The securities referred to in this Product have not been 
registered with the Capital Market and Financial Institutions Supervisory Agency (BAPEPAM-LK) pursuant to relevant capital market laws and regulations, 
and may not be offered or sold within the territory of the Republic of Indonesia or to Indonesian citizens through a public offering or in circumstances which 
constitute an offer within the meaning of the Indonesian capital market laws and regulations.  The Product is made available in Israel through Citibank NA, 
regulated by the Bank of Israel and the Israeli Securities Authority. Citibank, N.A, Platinum Building, 21 Ha'arba'ah St, Tel Aviv, Israel.   The Product is made 
available in Italy by Citigroup Global Markets Limited, which is authorised and regulated by Financial Services Authority.  Via dei Mercanti, 12, Milan, 20121, 
Italy.  The Product is made available in Japan by Citigroup Global Markets Japan Inc. ("CGMJ"), which is regulated by Financial Services Agency, Securities 
and Exchange Surveillance Commission, Japan Securities Dealers Association, Tokyo Stock Exchange and Osaka Securities Exchange.  Shin-Marunouchi 
Building, 1-5-1 Marunouchi, Chiyoda-ku, Tokyo 100-6520 Japan. If the Product was distributed by SMBC Nikko Securities Inc. it is being so distributed under 
license.  In the event that an error is found in an CGMJ research report, a revised version will be posted on the Firm's Citi Velocity website.  If you have 
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