J.PMorgan

Oil & Gas Exploration and
Production
Weekly Comp Tables

e Stocks up 10.2% over the past week. Our E&P coverage universe was
up 10.2% over the past week versus the EPX, which rose 9.1%, and the
S&P, which increased 1.3%. Spot gas was flat at $3.67/Mcf, and spot
oil fell 9.7% to $54.11/Bbl. The JPM E&P group is down 27.6% YTD.

e E&Ps trading at 137% of NYMEX NAV. The stocks are trading at
137% of NAV using NYMEX prices (long-term prices of $3.78/Mcf gas
and $60.49/Bbl oil). In 2010, 2011, 2012 and 2013, the group traded at
an average of 96%, 88%, 109% and 99% of NYMEX NAYV,
respectively.

e Current EV/2014E DACF at 5.5x; YE14 EV/2015E DACF at 5.7x.
Assuming NYMEX futures prices, the current median EV/2014E DACF
is 5.5x. Rolling out the EV to YE14 and using 2015E DACF yields a
5.7x multiple. The median E&P stock is trading at a $2.20/Mcfe on an
EV/proved Mcfe basis.

e NAVs imply $3.89/Mcf and $73.53/Bbl. Based on our NAV
calculations for the E&P group, the E&P stocks are discounting a flat
Henry Hub gas price/WTI oil price of $3.89/$73.53. Our DCF NAV
company models allow us to calculate the flat commodity price deck that
matches the current stock prices to the companies' NAVs.

e Favorite stocks. Our favorite stocks with operational momentum, the
best balance sheets, and market cap size are large caps EOG, APC, and
NBL and mid caps XEC and PXD. For small caps, our favorite is
PDCE.

Table 1: Price Deck Assumptions

2012 2013 2014E 2015E 2016E+
NYMEX

WTI Oil ($/Bbl) $94.89 $96.47 $93.25 $55.96 $60.49
Henry Hub Gas($/Mcf) $2.79 $3.69 $4.37 $3.54 $3.78

Source: J.P. Morgan estimates, Bloomberg.

Note: For the NYMEX deck, 2016E+ represents 2016 average prices and we hold those prices flat for all future years after 2016.
Historical prices use WTI spot and Henry Hub bid week. We base our NAVs, earnings and cash flow estimates on NYMEX futures.
We are in the process of rolling out the above NYMEX deck for all models.
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U.S. E&Ps - SUMMARY COMPS

LAST NAV Price PRICE / Implied
PRICE /| SHARE  Target NAV PT Upside EV-TO-DACF*
RATING COMPANY TICKER 12/18/2014 NYMEX NYMEX NYMEX PT 2014E 2015E
LARGE CAPITALIZATION (>$10B)
ow Anadarko Petroleum APC $81.01 $60.59 $88.00 134% 92% -25% 9% 6.1x 8.2x
N Apache Corporation APA $62.15 $40.70 $61.00 153% 102% -35% -2% 4.1x 6.5x
NR Chesapeake Energy CHK $19.14 $8.82 NA 217% NA -54% NA 5.0x 5.4x
TN T DewonEnergy T DVN ~~ 736029 [ $4419 7| "$58100 | 136% | - 104% |- 27% | - 4% | 54x 5.6x
ow EOG Resources EOG $92.45 $71.40 $105.00 129% 88% -23% 14% 6.3x 8.8x
ow Noble Energy NBL $49.42 $36.02 $50.00 137% 99% -27% 1% 6.4x 7.1x
TUNRTTTTT Southwestern Energy SWN T $3071 |$27 71T UNAT 1% ) NA™ 0% | ONATTTTT 55x 54x ]
Large Cap Median 136% 99% -27% 1% 5.5x 6.5x
MEDIUM CAPITALIZATION (>$2B)
ow Antero Resources AR $43.05 $32.40 $59.00 133% 73% -25% 37% 15.5x 11.9x
ow Cabot Oil & Gas COG $32.44 $33.09 $38.00 98% 85% 2% 17% 10.9x 11.3x
oW Cimarex Energy XEC $108.67 $83.21 $116.00 131% 94% -23% 7% 6.3x 9.7x
TTTow T Cobalt International Energy .~ CIE $8.70 | $10.16 | "$23.00 | 86% | - 38% | 17% | 164% | NA T NA" ]
N Concho Resources CXO $93.97 $62.85 $99.00 150% 95% -33% 5% 6.9x 7.3x
ow CONSOL Energy CNX $35.35 $28.87 $42.00 122% 84% -18% 19% 10.4x 9.2x
"7TOW T Continental Resources ¢ CLR 783663 | $2378 | "$3800 | 154% | %% |- 35% | L7 6.0x ¢ 87x
ow Denbury Resources DNR $7.32 $2.92 $7.00 251% 105% -60% -4% 4.3x 5.8x
ow EP Energy Corporation EPE $8.99 $6.56 $11.00 137% 82% -27% 22% 4.2x 4.1x
TTTTOW T TEQT Corporation” T EQT %8250 | $89.50 [ $116.00 | 92% | 7% ] 8% | 4% | 93x 86x
ow Newfield Exploration NFX $26.23 ($8.83) $30.00 NM 87% -134% 14% 4.6x 4.2x
ow Pioneer Natural Resources PXD $147.94 $71.52 $153.00 207% 97% -52% 3% 9.2x 10.5x
N QEP Resources QEP $19.69 ($0.31) $33.00 NM 60% -102% 68% 4.7x 3.2x
ow Range Resources RRC $60.09 $45.17 $64.00 133% 94% -25% 7% 10.8x 10.4x
uw SandRidge Energy SD $1.82 ($5.91) NA NM NA NA NA 3.9x 5.2x
T N SMEnergy T TTsm T $36.93 | $2165 | 1$99.00 | 171% | 37% | -41% | 168% | 24x T 25x |
N Ultra Petroleum Corp UPL $15.29 $15.43 $27.00 99% 57% 1% 7% 6.0x 6.8x
NR Whiting Petroleum WLL $31.91 $19.88 NA 161% NA -38% NA 3.0x 3.3x
N WPX Energy WPX $11.86 $1.13 $20.00 NM 59% -90% 69% 4.4x 3.6x
Mid Cap Median 133% 84% -30% 19% 6.0x 7.0x
SMALL CAPITALIZATION (<$2B)
uw Approach Resources AREX $5.86 ($1.29) NA NM NM -122% NA 3.1x 4.4x
uw Goodrich Petroleum GDP $4.91 ($16.94) NA NM NM -445% NA 6.9x 5.6x
N Halcon Resources HK $2.04 ($4.22) $5.00 NM 41% -307% 145% 2.8x 2.5x
TN T Jones Energy T JONE T T$11537 [T ($3.06) | "$10.00 | " NM ] 15%  |-127% | 3% |- 3ox T 4.0x
ow Laredo Petroleum LPI $8.93 $5.36 $10.00 167% 89% -40% 12% 4.7x 5.7x
N Parsley Energy PE $14.59 $3.94 $20.00 370% 73% -73% 37% 12.5x 5.6x
ow PDC Energy PDCE $40.17 ($10.68) $81.00 NM 50% -127% 102% 5.6x 4.8x
N PetroQuest Energy PQ $3.70 ($4.46) $6.00 NM 62% -221% 62% 3.7x 3.7x
ow RSP Permian RSPP $24.63 ($5.10) $21.00 NM 117% -121% -15% 5.2x 8.0x
Small Cap Median 268% 73% -127% 37% 4.7x 4.8x

Group Median 137% 87%

Source: Company reports, Bloomberg, and J.P. Morgan estimates.

Note: OW - Owerweight, N - Neutral, UW - Underweight, NR - Not Rated.

SD price target was withdrawn April 8, 2013. HK price target is for YE 2013.

We have excluded XCO and SFY from this note and will include those names once we hawe updated the models.

For GDP, HK and SD, the PT uses the prior JPM price deck with long-term WTI of $90/Bbl and Henry Hub gas of $4.25/Mcf.

*EV/2014 DACF = (current market cap + current net debt)/2014 Debt Adjusted Cash Flow. EV/2015 DACF = (current market cap + YE14 net debt)/2015
Debt Adjusted Cash Flow. Our Enterprise Value calculation now includes EV associated with all other non-E&P assets because DACF accounts

for company-wide cash flow. We previously excluded non-E&P assets from the EV calculation. Debt Adjusted Cash Flow = Discretionary Cash Flow +
Interest x (1- current tax rate). We are capping any tax rate below 0% to 0% and above 100% to 100%.
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U.S. E&Ps - NET ASSET VALUES (NYMEX)

VALUE OF STOCKS REFLECTING  TOTAL NAV SENSITIVITY**
COMPANY PROVED UNBOOKED TOTAL P/TOTAL P/PROVED $/Mcfe $/Bbl $0.10 2 $1.00 A
RATING TICKER NAV + RESERVES = NAV NYMEX NAV  NYMEX NAV Nat Gas Crude GAS PRICE OIL PRICE

(AFTER TAX)
LARGE CAPITALIZATION (>$10B)

ow APC I 7$39.92 ] $2067 | T§6059 ) 134% 203% 3.93 74.09 1.0% 3.0%
N APA | $46.47 | ($5.77) 1 $40.70 1 153% 134% 3.96 74.66 1.4% 4.2%
CONR_ oWk 1 s3e2 1 $520 | $882 | 217% || 59% | 393 . 7400 80% 46%
N DVN | $26.64 1 $17.55 1 $44.19 1 136% 226% 3.89 73.34 1.3% 3.6%
ow EOG I $19.19 | $52.21 I $71.40 1 129% 482% 3.82 72.02 0.2% 3.2%
ow NBL ' $2933 | $6.69 ' g3602 | 137% 168% 3.87 72.96 1.8% 3.5%
NR SWN : $16.01 : $11.70 : $27.71 : 111% 192% 3.90 73.53 8.3% 0.4%
Large Cap Median | | | | 136% 203% 3.90 73.53 1.4% 3.5%
I I 1 1
MEDIUM CAPITALIZATION (>$2B) ! | |
ow AR* | $9.15 | $23.25 1 $32.40 1 133% 470% 3.95 74.47 4.8% 1.4%
ow COG I s912 | $2397 | $3300 | 98% 356% 3.53 66.55 1.1% 0.6%
ow XEC 1 $25.49 I $57.72 1 $83.21 1 131% 426% 3.73 70.32 1.6% 3.5%
TTTow T T CETTTTT Ir"_$'1'.1'2'"'|r""$§.'d4 """ }"'515'16'1'6"1" TTTee% | | T | 309 8826 03% 52%
N CXO | $24.28 1 $38.57 | $62.85 1 150% 387% 3.63 68.44 0.8% 5.4%
ow CNX I $16.13 1 $12.74 I $28.87 1 122% 219% 4.00 75.41 5.0% 0.6%
TTTTow T [¢ E}i""1,"_$'1'5'.7'§"1, ____ $7.99 ,r"s'sz'é'?é"'lr""i'si%""' 2% | 363 6844 - 16% 6.1%
ow DNR | $1.35 I $1.57 1 $2.92 1 251% 542% 3.66 69.00 2.4% 9.5%
oW EPE __j . 8251 | $405 1 9656 | 137% || 358% | 358 6749 25% 88% ___
ow EQT | $69.51 ] $19.99 1 $89.50 1 92% 119% 3.60 67.87 5.7% 0.6%
ow NFX : $10.26 : ($19.09) : ($8.83) : NM 256% 434 81.82 1.8% 7.1%
ow o PXO . | $3444 | 93708 4 $7182 y | 207% | | 430% | 379 7145 08% . 58% ___
N QEP | $9.34 | ($9.65) 1 ($0.31) 1 NM 211% 4.34 81.82 3.3% 4.3%
ow RRC : $14.59 : $30.58 : $45.17 : 133% 412% 3.73 70.32 7.6% 3.1%
uw SD 1 (30.16) 1| ($5.75) 1 ($5.91) 1| NM NA 5.01 94.45 2.8% 1.8%
T N éM""1|'"$'311'3'zi"1|""(_$'1'2'.é§)""If"s'sz'f.éé"'['""1'71%""' TTTI08% | 378 7126 36% 6.8%
N UPL | $11.78 1 $3.65 1 $15.43 1 99% 130% 3.67 69.19 12.2% 1.5%
NR WLL I $18.46 1 $1.42 I $19.88 1 161% 173% 3.67 69.19 0.6% 11.2%
T N""'""Wﬁ’i("'T"?Bi.'zlt'"1, ____ ( 5'66.'1'15""["'55'1'.1'5"'['""N’M""' TTTes6% | 418 7 7880  103% 50%
| | 1 1
Mid Cap Median : : : : 133% 357% 3.73 70.32 2.5% 5.0%
| | 1 1
SMALL CAPITALIZATION (<$2B) | 1 1
uw AREX | ($0.11) : ($1.18) : ($1.29) : NM NA 473 89.17 1.7% 17.9%
uw GDP 1 ($15.27) | ($1.67) 1 (316.94) | NM NA 4.07 76.73 12.4% 26.7%
N K p(8351) | 6071) _ § _(s422) 1| Nm L] NA__ | 428 8069 00% _______. 156%
N JONE 1 ($267) 1 (30.39) 1 ($3.06) 1 NM NA 344 64.85 34% 5.0%
ow LPI : $1.44 : $3.92 : $5.36 : 167% 620% 3.56 79.14 2.6% 4.6%
N PE 1 %409 (30.15) 1 $3.94 370% 357% 4.05 76.35 0.2% 6.1%
""" 6\'/\/"'"""P'[iéé"":"'?Bii.'ﬁ'":'""(isézi.ééi'"':"Zss'1'()'.éé)"':' TUUNMTTTT[ T 283% | T Tads T 7824 T T T30% T 6.9%
N PQ | (8238) ($2.10) | (8448) NM NA 437 82.39 13.3% 7.6%
ow RSPP : $4.07 : ($9.17) : ($5.10) : NM 605% 4.57 86.16 0.3% 4.8%
Small Cap Median | | : : 268% 481% 415 79.14 2.6% 6.9%
I I 1 1

*For AR, Proved NAV consists of midyear 2013 proved developed reserves only.
**We base NAV sensitivity on a $1/Bbl or $0.10/Mcf change in the prices reflected in the stocks.

Price deck assumptions 2013 2014E 2015E 2016E+
NYMEX

WTI Oil ($/bbl) $96.47 $93.25 $55.96 $60.49
Henry Hub Gas($/Mcf) $3.69 $4.37 $3.54 $3.78

Source: J.P. Morgan estimates, Bloomberg

Note: For the NYMEX deck, 2016E+ represents 2016 average prices and we hold those prices flat for all future years after 2016.
Historical prices use WTI spot and Henry Hub bid week. We base our NAVs, earnings and cash flow estimates on NYMEX futures.
The JPM Deck is the deck of J.P. Morgan Commodities Research.

We are in the process of rolling out the above NYMEX deck for all models.
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U.S. E&Ps - CASH FLOW & EBITDA

DACF /
DISCRETIONARY CFPS PRICE-TO-DCF E&P EBITDA(X)** DEBT ADJ. SHARE GROWTH**
RATING COMPANY TICKER 2014E 2015E 2014E 2015E 2014E 2015E 2014E 2015E
LARGE CAPITALIZATION (>$10B)
ow Anadarko Petroleum APC $16.78 $11.03 4.8x 7.3x $10,129 $7,397 -1.0% -37.9%
N Apache Corporation APA $20.78 $12.69 3.0x 4.9x $10,109 $5,771 -29.5% -32.9%

NR Chesapeake Energy CHK $5.94 $4.43 3.2x 4.3x $5,740 $4,158 57.3% -53.2%
"N DewonEnergy T DVN ~~ $1415  $13.48 | - 43x 45x |7 7$5934 %5541 T 88% 51%
ow EOG Resources EOG $15.57 $11.02 5.9x 8.4x $9,238 $6,585 13.4% -29.7%

ow Noble Energy NBL $8.82 $7.86 5.6x 6.3x $3,551 $3,165 -1.8% -8.6%
"'NR™ " “Southwestern Energy SWN 7T $6.20 $6.36 | 50x  48x [ $1,948  $i972 T 161% T 04%
Large Cap Median 4.8x 4.9x -1.0% -29.7%
Large Cap Total $46,648 $34,589
MEDIUM CAPITALIZATION (>$2B)
ow Antero Resources AR $3.18 $4.01 13.6x 10.7x $1,131 $1,348 38.7% 31.5%
ow Cabot Oil & Gas COG $3.10 $3.04 10.5x 10.7x $1,351 $1,338 14.7% 0.6%
ow Cimarex Energy XEC $18.10 $11.61 6.0x 9.4x $1,608 $1,069 17.7% -35.9%
""OW  Cobalt infernational Energy ~ CIE | ($0.51) " ($0.60) | NATT T NA ] ($708) 11y T NA* T TTTTTTTTNAY T
N Concho Resources CXO0 $16.57 $15.59 5.7x 6.0x $2,058 $2,017 21.4% -9.5%
ow CONSOL Energy CNX $3.69 $4.33 9.6x 8.2x $497 $397 34.8% 11.0%
"TOW " Continental Resources” ~~ CLR ¢ $8.01 $514° 7| 46x T T7AX | $3,382  $2773 T 174% 321%
ow Denbury Resources DNR $3.48 $2.45 2.1x 3.0x $1,331 $999 3.4% -19.2%
ow EP Energy Corporation EPE $5.15 $5.43 1.7x 1.7x $1,490 $1,661 NA* 2.7%
""OW T EQT Corporaton EQT $042°777%1034 | 88x 80x | %1204 $1454 T 17% 1A%
ow Newfield Exploration NFX $9.20 $9.52 2.9x 2.8x $1,133 $1,462 38.1% -29.4%
ow Pioneer Natural Resources PXD $16.82 $13.79 8.8x 10.7x $2,665 $2,422 0.6% -19.8%
TN QEP Resources QEP T $780 $939 7|7 25x 2ax [T $1259 $1562  193% 479%
ow Range Resources RRC $6.41 $6.89 9.4x 8.7x $1,264 $1,275 7.8% 3.2%
uw SandRidge Energy SD $0.96 $1.04 1.9x 1.7x $999 $1,086 -69.1% 9.7%
TN T SMEnergy T TTTTTTTTSM T 92257 82590 | 16x 14x ] 817327 81,8927 T B2% T 36.3%
N Ultra Petroleum Corp UPL $4.18 $4.29 3.7x 3.6x $812 $855 28.8% 26.3%
NR Whiting Petroleum WLL $16.89 $15.60 1.9x 2.0x $2,198 $2,128 7.4% -4.4%
TN WPX Energy 7 WPX T $430 $5.44 7] 28x T 22x [ T $1,149 T $1195 T 83.0% 216%
Mid Cap Median 4.1x 4.8x 14.7% 2.9%
Mid Cap Total $27,247  $26,822
SMALL CAPITALIZATION (<$2B)
uw Approach Resources AREX $4.18 $3.02 1.4x 1.9x $186 $145 25.8% -71%
uw Goodrich Petroleum GDP $1.59 $1.75 3.1x 2.8x $141 $147 -38.3% 15.7%
N Halcén Resources HK $1.73 $2.34 1.2x .9x $1,242 $1,614 59.7% 33.3%
TN T UonesEnergy T JONE 7T $569 $597 | 20x 19x | $300 §352 T 54% T TT208%
ow Laredo Petroleum LPI $3.32 $2.81 2.7x 3.2x $590 $535 17.7% 9.4%

N Parsley Energy PE $1.02 $1.72 14.2x 8.5x $222 $325 NA* 10.9%
"OW T PDCEnergy T PDCE =~ ¢ $834 $1147 48x " 35x | T $331° % $468 T T194% T 365%
N PetroQuest Energy PQ $2.05 $2.14 1.8x 1.7x $165 $176 163.4% -4.4%
ow RSP Permian RSPP $4.34 $3.37 5.7x 7.3x $225 $297 NA* -20.3%
Small Cap Median 2.7x 2.8x 5.4% 10.9%

Small Cap Total $3,401 $4,058

Group Median
Group Total

$77,297  $65,470

Source: Company reports, Bloomberg, and J.P. Morgan estimates
*These companies haw either negative DACF or no trade history for the duration used.
**We use awerage of stock prices YD in the debt adjusted share calculation for 2014 and 2015.
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U.S. E&Ps - RESERVES

Cost 2012A RESERVES 2013A RESERVES
Accouting TOTAL % PVD. E&P** TOTAL ANNUAL GROWTH
RATING COMPANY TICKER Method* Bcfe DVLPD EV/Mcfe Bcfe %GAS  OVERALL PER SHARE
(DEBT ADJ.)
LARGE CAPITALIZATION (>$10B)
ow Anadarko Petroleum APC SE 15,356 78% $2.23 16,748 55% 9% 11%
N Apache Corporation APA FC 17,110 70% $2.29 15,878 46% 7% 6%
NR Chesapeake Energy CHK FC 15,690 57% | . $1.65 | 16071 73% 2% | 4%
""" N~ “DewnEnergy  DVN FC 17780 T 72% $1.48 17,780 52% 0% 5%
ow EOG Resources EOG SE 10,864 52% $5.15 12,711 40% 17% 18%
ow Noble Energy NBL SE 7,105 39% | $313 | 8437  69% 19 | M%
"7'NRT 7 Southwestern Energy ¢ SWN™ T FC T 4018 80% $2.11 6,976 100% 74% 68%
Large Cap Median 70% $2.23 55% 9% 1%
MEDIUM CAPITALIZATION (>$2B)
ow Antero Resources AR*** SE 4,929 21% $9.28 7,634 88% 55% 49%
ow Cabot Oil & Gas COG SE 3,842 60% $3.80 5,454 97% 42% 41%
ow Cimarex Energy XEC FC 2,259 80% $3.96 2,497 52% 11% 6%
ow Cobalt International Energy  CIE SE NA NA NA 51 7% NA NA
N Concho Resources CXO SE 2,683 61% $4.62 3,018 39% 12% 6%
ow CONSOL Energy CNX SE 3,993 54% | $107 | 5731 9% 4% | 50%
"77OW 7 Continental Resources CLR 7 SE T 4708 40% $2.97 6,505 32% 38% 29%
ow Denbury Resources DNR FC 2,456 60% $2.16 2,810 17% 14% 14%
OW ____EP Energy Corporation __ EPE™*_ __ _SE 3851 47% | $1.89 | 3286 33% % | NA
""" OW "~ EQT Corporation EQT SE 6,005 47% $1.25 8,348 91% 39% 47%
ow Newfield Exploration NFX FC 3,403 53% $1.99 3,680 45% 8% -10%
ow Pioneer Natural Resources PXD SE 6,514 58% | $_ 380 | 5072 38 - 22% | 29%
""" N~ T QEPResources  QEP SE 3936  50% $1.13 4,105 62% 4% 9%
ow Range Resources RRC SE 6,506 53% $1.61 8,202 69% 26% 23%
UW ____SandRidge Energy ! SO FC___..33%5 57% | 157 | 3888 3% 5% | 152%
""" N~ "SMEnergy SM SE 1,760 57% $1.47 2,572 46% 46% 47%
N Ultra Petroleum Corp UPL FC 3,075 61% $0.97 3,614 94% 18% -2%
NR Whiting Petroleum WLL FC 2,273 64% $3.13 | 2631 - 1% 6% | MM%
""" N~ TWPXEnergy T WPX SE 4718 T 60% | $1.05 4,966 75% 5% 8%
Mid Cap Median 57% $1.94 46% 15% 14%
SMALL CAPITALIZATION (<$2B)
uw Approach Resources AREX SE 573 34% $0.83 670 30% 17% 7%
uw Goodrich Petroleum GDP SE 344 46% $1.83 463 1% 35% 28%
N_____HalcdnResources ________! e . FC ¢ 653 ... 41% .3 $522 | . 685 ... 4% 5% ___|___. A% .
""" N~~~ Jones Energy JONE FC 512 46% $2.41 534 44% 4% 2%
ow Laredo Petroleum LPI SE 1,132 43% $2.85 1,222 45% 8% 8%
N Parsley Energy**** PE SE 112 52% $5.10 | 381 2% 241% | NA
TOW T PDCEnergy PDCE SE T 1157 7 42% 7] $1.22 1,595 46% 38% 32%
N PetroQuest Energy PQ FC 228 74% $2.40 302 84% 32% -30%
ow RSP Permian RSPP SE 196 44% $4.35 220 16% 12% 8%
Small Cap Median 46% $2.41 44% 17% 8%

Group Median
Group Total

162,837 184,737
* SE signifies successful efforts accounting. FC signifies full cost.

** E&P EV excludes the value of other operations including midstream, coal, and chemical assets. Reserves are adjusted for acquisitions and divestitures.
For HK, GDP and SD, 2013 reserves are estimates.

***AR 2012 proved reserves assume ethane recovery. EPE proved reserves are pro forma for divestitures.

****PE 2013 proved reserves are pro forma for acquisitions.

Source: Company reports and J.P. Morgan estimates
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U.S. E&Ps - PRODUCTION

TOTAL DAILY GROWTH GROWTH PER SHARE*
Bcfe MMcfepd Overall (Debt Adjusted)
RATING COMPANY TICKER 2013 2014E 2015E 2013 2014E 2013 2014E 2013 2014E
LARGE CAPITALIZATION (>$10B)
OW  Anadarko Petroleum APC 1,710 1,858 1,984 4,686 5,090 6% 9% 11.1% 12.7%
N Apache Corporation APA 1,666 1,411 1,394 4,565 3,865 -3% -15% -7.9% -8.5%
NR  Chesapeake Energy CHK 1,467 1,545 1,578 4,018 4,233 3% 5% 4.9% 17.7%

TN DewnEnergy U DVWN T 1517 1462714357 4157 7 4006 [| 1% T 4% ] 38% A13.2% ]
OW EOG Resources EOG 1,117 1,318 1,452 3,061 3,611 9% 18% 7.8% 18.8%
OW  Noble Energy NBL 598 658 762 1,638 1,801 13% 10% 10.5% 4.2%

""""NR“Southwestern Energy - SWN 657 770 T 901" T T15800 2,409 | 716% 7% || 133% T 16.6%

Large Cap Median 4,018 3,865 6% 9% 8% 13%

MEDIUM CAPITALIZATION (>$2B)
OW  Antero Resources AR 190 364 548 521 998 117% 91% 104.5% 80.0%
OW  Cabot Oil & Gas COG 414 540 662 1,133 1,481 55% 31% 52.7% 30.0%
OW  Cimarex Energy XEC 253 316 367 693 866 10% 25% 6.2% 21.7%
"7TOW " Cobalt international Energy  CIE o T (0 ¢ N R R 0O T UNATTTTTUNATT T TUTNATTTTTTT NA™ ]

N Concho Resources CXO 202 245 304 553 671 15% 21% 6.5% 14.7%

OW  CONSOL Energy CNX 173 240 314 473 657 10% 39% 7.4% 40.2%

""7"OW " “Continental Resources CLR 7 2087385 474" T 816 1055 |1 39% 29% | 284% 233%
OW  Denbury Resources DNR 154 163 163 421 446 -2% 6% -2.1% 5.2%
OW  EP Energy Corporation****  EPE 189 217 235 517 595 -41% 15% NA -0.6%

"77"OW T EQT Corporation T EQT 378469 596 1,036 - 1286 || 46% 24% |7 T 445% 267%
OW  Newfield Exploration NFX 256 285 311 701 781 -17% 11% -23.9% 18.8%
OW  Pioneer Natural Resources  PXD 374 407 471 1,026 1,116 11% 9% 0.5% -2.8%

"N QEPResources QEP T T 309 287 305 | Te4r T 785 T[] 3% T T% [T A31% T A9.2% ]
OW  Range Resources RRC 343 431 535 940 1,182 25% 26% 19.6% 22.3%
UW  SandRidge Energy SD 200 204 224 548 560 -1% 2% 25.7% -15.3%

TN T SMEnergy T T T T TTsm T 2900324 T 3937 T 79577777888 || 32% 12% || 203% 76%

N Ultra Petroleum Corp UPL 232 251 304 636 689 -10% 8% -9.7% -10.2%
NR  Whiting Petroleum WLL 206 247 299 565 677 14% 20% 5.2% 12.7%
TUUNTTTWPX Energy T wpPx T 459 44T 452777128877 1210 )1 10% 4% |7 T 19.8% T -1211%
Mid Cap Median 693 785 1% 18% 6% 14%
SMALL CAPITALIZATION (<$2B)
UW  Approach Resources AREX 21 30 32 56 82 19% 45% -2.5% 24.5%
UW  Goodrich Petroleum GDP 28 25 23 76 69 -12% -9% -12.1% -19.1%
N Halcon Resources HK 77 129 164 210 354 271% 69% -8.1% 271%
N Jones Energy** JONE 37 52 64 102 144 28% 41% NA -30.1%
OW  Laredo Petroleum LPI 67 70 82 184 191 -1% 4% -10.9% -6.1%
N Parsley Energy*** PE 13 31 49 37 85 NA 132% NA 155.0%

TTTOW T TPDCEnergy T PDCE ™~ - 45 T 59777 Y (V72 T [ B L7 32% |7 TA5% T 157%

N PetroQuest Energy PQ 38 46 56 104 125 12% 20% -23.6% -18.4%
OW RSP Permian RSPP 16 26 39 44 71 43% 62% 37.8% 44.3%
Small Cap Median 102 125 15% 1% -11% 16%

Group Median 636

Group Total 13,993 15,309 17,054 38,337 41,943

*Production growth per share includes average net debt divided by the average share price for the year. Note that an increasing stock price will increase
the adjusted production growth per share.
**JONE's 2013 debt adjusted production growth per share assumes the current shares outstanding and awerage share price since July 23, 2013, IPO.
***PE's 2013 production and 2014E overall production growth are pro forma for acquisitions.
****EPE's 2013 production is pro forma for divestitures.

Source: Company reports, Bloomberg, and J.P. Morgan estimates
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U.S. E&Ps - Ex-Leasehold PD F&D METRICS

Ex-Leasehold Proved Developed F&D RODD Asset
3YrAvg (Return on Dirilling Dollars) Intensity
RATING COMPANY TICKER 2010A 2011A 2012A (2010-2012A) 2010A 2011A 2012A 2013A*
LARGE CAPITALIZATION (>$10B)
ow Anadarko Petroleum APC $1.62 $1.91 $1.42 $1.65 61% 42% 65% 38%
N Apache Corporation APA $4.40 $454  $4.91 $4.62 11% 10% 4% 103%
NR Chesapeake Energy CHK $2.25 $2.43  $2.85 $2.51 5% 5% 2% 168%
""" N DewnEnergy ~ DVN  $296 $247 $333 | $292 | 1% 6% 2% = 8%
ow EOG Resources EOG $3.24 $3.53 $4.46 $3.75 16% 18% 7% 65%
OW ____Noble Energy NBL _ $937  Se12 8677 | 8709 | . % 2 Sk 20%
""" NR ~Southwestern Energy ~ SWN  $1.70  $1.67  $1.57 $1.65 2% 2% 10% 56%
Large Cap Median $2.96 $2.47  $3.33 $2.92 5% 6% 4% 65%
MEDIUM CAPITALIZATION (>$2B)
ow Antero Resources AR $1.54 $0.84  $1.32 $1.23 -4% 6% 7% 31%
ow Cabot Oil & Gas COG $1.46 $2.14 $1.05 $1.55 8% 2% 33% 43%
ow Cimarex Energy XEC $2.44 $3.33  $3.94 $3.24 26% 9% 2% 51%
ow Cobalt International Energy CIE NA NA NA NA NA NA NA NA
N Concho Resources CXO $2.32 $3.20  $3.80 $3.11 55% 29% 19% 77%
OW  CONSOL Energy CNX  $337  $1.83  $1.85 $2.35 NA NA NA NA
"OW  Continental Resources CLR ~ '$952 '$384 $355 | $5.63 | 2% 21%  29% 50%
ow Denbury Resources DNR $2.95 $4.09  $4.17 $3.73 37% 17% 16% 129%
ow EP Energy Corporation EPE NA NA $3.68 NA NA NA NA 7%
" OW T EQT Corporaton ] EQT $148  $158 $2.30 [ $1.78 | 4% . 4% 1% 42%
ow Newfield Exploration NFX $2.09 $3.40 $5.82 $3.77 28% 10% -4% 125%
ow Pioneer Natural Resources PXD $2.32 $2.88  $4.02 $3.07 13% 9% 5%  76%
""" N~ QEPResources ~ QEP  $260 $212° '$4.08 | $293 | 4% = 14% 2% 88%
ow Range Resources RRC $2.01 $2.07 $1.14 $1.74 6% 3% 16% 51%
uw SandRidge Energy SD $1.89 $3.21 $3.42 $2.84 24% 7% 6% 85%
""" N~ SMEnergy =~ SM  $416 $417 $356 | $39 | 6% 6%  17% 5%
N Ultra Petroleum Corp UPL $1.80 $1.67  $2.93 $2.13 9% 11% 0% 164%
NR Whiting Petroleum WLL $2.99 $6.69 $6.89 [ ¢ $6.52 | 4% ! 5% 5%  88%
""" N~ WPX Energy  WPX $1.99 $148 $2.43 $1.97 5% 6% 0% 351%
Mid Cap Median $2.32  $2.88  $3.55 $2.93 8% 8% 6% 76%
SMALL CAPITALIZATION (<$2B)
uw Approach Resources AREX  $11.65 $5.61 $5.61 $7.63 NA 0% -1% 72%
uw Goodrich Petroleum GDP $2.76 $466  $6.63 $4.69 10% 0% -2% 0%
N Halcon Resources HK $1.49 $2.62  $9.23 $4.45 56% 34% -12% NA
""" N JonesEnergy ~ JONE  NA $531 $250 | NA [ TTTUNATTT 2% 24% T 42%
ow Laredo Petroleum LPI $3.37 $4.75  $4.95 $4.36 28% 9% 4% 83%
N Parsley Energy PE NA NA $1.92 NA NA NA NA 34%
" "OW " PDCEnergy  PDCE  $4.09 $299 $223 | $310 [ - 2% 6%  18% 65%
N PetroQuest Energy PQ $3.88 $2.20  $1.81 $2.63 -9% 8% 23% 173%
ow RSP Permian RSPP NA NA $7.38 NA NA NA 2% 37%
Small Cap Median $3.63 $4.66  $4.95 $4.40 10% 6% 3% 54%

Group Median . . $3.55 $3.09

Source: Company reports and J.P. Morgan estimates. We calculate the 3 Yr Awg using annual Ex-Leasehold PD F&D values.
*Asset Intensity = PD F&D (all in) x Production / Discretionary Cash Flow. Asset Intensity for SD, GDP and HK are for 2012.
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U.S. E&Ps - All-in PD F&D METRICS

All-in Proved Developed F&D RODD
3YrAvg (Return on Dirilling Dollars)
RATING COMPANY TICKER 2010A 2011A 2012A (2010-2012A) 2010A 2011A 2012A
LARGE CAPITALIZATION (>$10B)
ow Anadarko Petroleum APC $2.69 $2.07 $1.52 $2.09 21% 36% 58%
N Apache Corporation APA $4.98 $5.05 $5.52 $5.18 7% 8% 2%
NR Chesapeake Energy CHK $4.21 $4.02 $4.45 $4.23 -5% -3% -6%
TN Dewon Energy | DVN ¢ $3.50 $2.82 $3.85 | $339 | A% 3% 2%
ow EOG Resources EOG $3.51 $3.78 $4.79 $4.03 12% 15% 7%
ow Noble Energy NBL $10.22 $6.83 $6.33 $7.79 -8% -4% -5%
TUUNRT Southwestern Energy ~ SWN $1.83 $1.83 $1.74 | $180 | 0% 0% %
Large Cap Median $3.51 $3.78 $4.45 $4.03 0% 3% 2%
MEDIUM CAPITALIZATION (>$2B)
ow Antero Resources AR $3.20 $1.36 $1.84 $2.13 -11% 0% 0%
ow Cabot Oil & Gas COG $1.67 $2.41 $1.20 $1.76 6% 0% 25%
ow Cimarex Energy XEC $2.80 $3.68 $4.26 $3.58 19% 7% 0%
T OW  Cobalt International Energy CE ] NA NA ™~ NA | ONATTT NA NA ™0 NA
N Concho Resources CXO $3.01 $3.77 $4.60 $3.79 35% 21% 9%
ow CONSOL Energy CNX $6.02 $3.16 $3.57 $4.25 NA NA NA
ow Continental Resources CLR $11.00 $4.16 $3.93 $6.37 -3% 27% 22%
ow Denbury Resources DNR $4.43 $5.13 $5.32 $4.96 15% 9% 4%
ow EP Energy Corporation EPE NA NA $3.94 NA NA NA 6%
ow EQT Corporaton EQT ¢ $1.63 $1.74 $2.62 | $2.00 | 3% 3% 1%
ow Newfield Exploration NFX $2.36 $3.82 $6.53 $4.23 21% 6% -6%
ow Pioneer Natural Resources PXD $2.62 $3.06 $4.19 $3.29 11% 9% 4%
N QEP Resources QEP $2.84 $2.30 $4.84 $3.33 2% 12% -2%
ow Range Resources RRC $2.52 $2.43 $1.36 $2.10 2% 0% 11%
uw SandRidge Energy SD $2.31 $3.55 $3.89 $3.25 15% 4% 3%
N SMEnergy sSMTT $452  $436  $3.74 | 421 | 3% - 3% 10%
N Ultra Petroleum Corp UPL $1.98 $1.82 $3.42 $2.41 5% 9% -2%
NR Whiting Petroleum WLL $3.21 $7.14 $7.27 $5.87 29% 3% 2%
N WPX Energy WPX $2.74 $1.86  $322 | $261 | 0% 0% 6%
Mid Cap Median $2.80 $3.16 $3.91 $3.33 5% 5% 3%
SMALL CAPITALIZATION (<$2B)
uw Approach Resources AREX $12.46 $6.05 $5.89 $8.13 NA -1% -1%
uw Goodrich Petroleum GDP $3.03 $5.07 $7.48 $5.19 5% -4% -8%

N Halcon Resources HK $1.49 $2.62 $18.04 $7.38 56% 34% -12%
TN Jones Energy JONE ~NA $5.31 $2.78 | NA ] NATL 2%  19%
ow Laredo Petroleum LPI $3.42 $4.79 $4.99 $4.40 28% 9% 4%

N Parsley Energy PE NA NA $2.03 NA NA NA NA
ow PDC Energy PDCE $4.71 $3.39 $3.06 $3.72 -4% 4% 10%
N PetroQuest Energy PQ $4.80 $2.69 $2.24 $3.24 -12% 3% 11%
ow RSP Permian RSPP NA NA $7.38 NA NA NA 2%
Small Cap Median $4.07 $4.79 $4.99 $4.80 5% 3% 3%

Group Median

Source: Company reports and J.P. Morgan estimates
We calculate the 3 Yr Awg using annual All-in PD F&D \alues.
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U.S. E&Ps - RESERVES & PRODUCTION METRICS

2012 RES. GROWTH PROD. GROWTH 2014E PROD. 2014E PROD.
RLI** SEC PV-10/ EV/ DEBT-ADJ DEBT-ADJ % UNITED % NATURAL
RATING COMPANY TICKER (YEARS) Mcfe Mcfepd* PER SHARE*** PER SHARE*** STATES GAS (TOTAL)

CAGR (2011-2013) CAGR (2011-2013)
LARGE CAPITALIZATION (>$10B)

ow Anadarko Petroleum APC 7.9 $3.40 $6,502 3.9% 5.2% 89% 51%
N Apache Corporation APA 10.1 $3.43 $8,489 -3.8% -4.5% 45% 40%
NR Chesapeake Energy CHK 10.0 $1.13 $6,055 -2.6% 7.9% 100% 71%
""" N~ "DewnEnergy ~ DVUN 129 T $122 7T T§7012 T 07% T 28% T T88% 48%
ow EOG Resources EOG 7.7 $2.58 $14,604 0.2% 5.9% 86% 38%
ow Noble Energy NBL 10.1 $2.99 $11,595 3.1% 3.6% 59% 56%
NR Southwestern Energy SWN 5.0 $0.70 $3,855 9.2% 14.8% 100% 100%
Large Cap Median 10.0 $2.58 $7,012 0.2% 5.2% 86% 51%
MEDIUM CAPITALIZATION (>$2B)
ow Antero Resources AR 3.2 $0.39 $10,900 NA NA 100% 85%
ow Cabot Oil & Gas COG 6.0 $0.81 $8,424 25.2% 45.5% 100% 95%
ow Cimarex Energy XEC 7.5 $1.84 $10,895 5.3% 1.3% 100% 50%
ow Cobalt International Energy CIE NA NA NA NA NA NA NA
N Concho Resources CXO 11.0 $3.10 $18,667 7.7% 14.7% 100% 36%
ow CONSOL Energy CNX 19.2 $0.31 $7,558 NA NA 100% 91%
ow Continental Resources CLR 14.7 $2.83 $16,065 28.9% 32.1% 100% 30%
ow Denbury Resources DNR 171 $4.03 $13,619 2.7% -5.1% 100% 5%
ow EP Energy Corporation EPE 13.9 $1.94 $9,693 NA NA 100% 33%
“TOW T EQT Corporation  EQT 116 %0585 $5309 172% 7 347% O 100% 91%
ow Newfield Exploration NFX 11.3 $2.60 $8,304 -8.6% -11.7% 100% 45%
ow Pioneer Natural Resources PXD 14.2 $1.27 $19,845 -12.4% 8.0% 100% 32%
""" N~ QEPResources  QEP 147 %135 7776086 20% 0% 100% 6%
ow Range Resources RRC 16.5 $0.61 $9,731 17.5% 18.2% 100% 68%
uw SandRidge Energy SD 10.1 $3.78 $5,834 18.8% 6.2% 100% 52%
TN SMEnergy SM™ 83T 8219 T $4503 255% 238%  100%  46%
N Ultra Petroleum Corp UPL 20.3 $0.74 $7,224 -13.3% -2.8% 100% 92%
NR Whiting Petroleum WLL 7.6 $3.21 $8,747 5.7% 2.6% 100% 12%
N WPX Energy WPX 9.7 $0.78 $3,708 -12.5% -13.8% 96% 7%
Mid Cap Median 11.5 $1.60 $8,585 5.7% 6.2% 100% 51%
SMALL CAPITALIZATION (<$2B)
uw Approach Resources AREX 21.8 $1.45 $6,645 -1.4% 2.2% 100% 31%
uw Goodrich Petroleum GDP 17.7 $0.91 $11,913 -9.1% -20.2% 100% 59%
N Halcon Resources HK 104 $3.55 $19,688 -27.0% -13.5% 100% 9%
N Jones Energy JONE 9.8 $1.53 $8,683 NA NA 100% 44%
ow Laredo Petroleum LPI 11.6 $2.08 $12,135 NA NA 100% 42%
N Parsley Energy PE 9.2 NA $17,321 NA NA 100% 23%
" OW " PDCEnergy PDCE 278 $1.48 $12,299 - 5.0% T T202% 100% 40%
N PetroQuest Energy PQ 5.5 $1.04 $4,828 -13.5% -10.0% 100% 72%
ow RSP Permian RSPP 15.8 $4.61 $25,289 NA NA 100% 13%
Small Cap Median 11.6 $1.50 $12,135 -9.1% -13.5% 100% 40%
Group Median 10.7 $1.53 $8,715 2.0% 2.6% 100% 47%

*Enterprise Value is for E&P assets only (excluding midstream assets). Mcfe/d adjusted in the EV/Mcfepd calculation for acquisitions, divestitures, and hurricanes.
**RLIis calculated using current quarter production annualized and current proved reserves, adjusted for acquisitions and divestitures.

***Production growth per share debt adjusted includes average net debt divided by the average share price for the year.

We calculate AR's RLI using Midyear 2013 proved deweloped reserves only.

Note that an increasing stock price will increase the adjusted production growth per share.

Source: Company reports and J.P. Morgan estimates.
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U.S. E&Ps - BALANCE SHEET

LTM EBITDA / NET DEBT TO NET DEBT TO REINVESTMENT RATE
INTEREST BOOK CAP EBITDA (CF1/CFO)
RATING COMPANY TICKER YE13E YE14E YE13E  YE14E 2013E  2014E 2012 2013E  2014E

(excludes acquisitions)
LARGE CAPITALIZATION (>$10B)

ow Anadarko Petroleum APC 13.2x 10.4x 31% 23% 1.0x 0.7x 90% 93% 116%
N Apache Corporation APA 57.5x 61.9x 18% 24% 0.7x 1.0x 119% 115% 128%
NR Chesapeake Energy CHK 20.8x 35.3x 44%  32% | 2.5x 11 | . 272%  136%  83%
"N DewnEnergy  DVN 134x 119x 23% 25% 1.0x 1.3x 181%  81%  99%
ow EOG Resources EOG 31.9x 43.2x 23% 18% 0.6x 0.4x 130% 95% 95%
OW.___NobleEnergy . NBL 225« 162 28% __ 33% | 10x __ 13¢ |  126% _136% _ 138%_ _
"TNR T Southwestern Energy SWN 48.2x 44.8x 35% 29% 1.0x 0.8x 127%  109%  88%
Large Cap Median 22.5x 35.3x 28% 25% 1.0x 1.0x 127%  109% 99%
MEDIUM CAPITALIZATION (>$2B)
ow Antero Resources AR 2.1x 6.8x 36% 46% 7.3x 3.5x 506%  415%  302%
ow Cabot Oil & Gas COG 16.7x 19.3x 34% 41% 0.9x 1.2x 143% 121%  115%
OW___ CimarexEnergy ________ XEC 718 ___ 540¢ . 19%  20% | 07« 07x_ | 146% _123% _127%_
"TOW " Cobalt international Energy ~ CIE NA NA 28% 53% NA NA NA NA NA
N Concho Resources CXO 7.5x 9.1x 49% 41% 2.2x 1.8x 122% 138% 154%
OW ___ CONSOLEnergy . _ ONX_ . 34x_____ 4Tx___ 36% _ 38% | 34x __ 30x | 26% _104% _129%
"OW  Continental Resources CLR 11.6x 12.0x 54% 55% 1.7x 1.7x 217%  145%  139%
ow Denbury Resources DNR 9.7x 7.4x 38% 40% 2.4x 2.6x 104% 88% 91%
ow EP Energy Corporation EPE 3.3x 5.0x 60% 55% | . 39 29 | 195%  200%  168% _
""OW T EQTCorporation EQT 9.2x  T11ex 25% 26% 1.2x 1.3x 170%  181%  182%
ow Newfield Exploration NFX 8.8x 8.3x 55% 43% 2.7x 2.2x 155%  140%  125%
ow Pioneer Natural Resources  PXD 12.1x 13.9x 25% 15% | - 1.0x 06x | 166%  133% __143%
"N QEPResources  QEP 92x 9.1x 47%  55% 1.9 2.7x 108%  135%  123%
ow Range Resources RRC 5.8x 7.4x 57% 51% 3.1x 2.7x 233% 157% 153%
uw SandRidge Energy SD 3.4x 4.1x 45% 54% 2.8x 3.4x 274%  249%  310%
N SM Energy SM 15.9x 16.5x 45% 53% 0.9x 1.3x 163%  116%  135%
N Ultra Petroleum Corp UPL 5.9x 6.0x 116% 99% 4.1x 4.1x 88% 94% 85%
NR ___Whiting Petroleum WL 166x ___ 136x ____ 34% __ 40% | 10x 13« | 123% _ 140% _ 160%_
"N WPX Energy WPX 7.6x 10.2x 30% 33% 2.3x 1.8x 191%  182%  173%
Mid Cap Median 9.0x 9.1x 38% 43% 2.3x 2.0x 165% 139% 141%
SMALL CAPITALIZATION (<$2B)
uw Approach Resources AREX 8.6x 8.4x 21% 35% 1.6x 2.2x 326%  205% 218%
uw Goodrich Petroleum GDP 2.1x 2.9x 55% 73% 4.0x 3.9x 130%  299%  245%
N__.__HalconResources MK 185x  249x 6%  52% | 37x _ 24x_| 690% _298% _150%
TN Jones Energy JONE 6.4x 6.5x 50% 56% 3.3x 2.7x 15%  117%  162%
ow Laredo Petroleum LPI 4.5x 4.8x 40% 56% 1.9x 3.0x 244%  205%  236%
N____ParsleyEnergy | PE______. 8.9 S4x_ 7% 1% | B.x 00 | ] NA _ 509% _ 363%
""OW ~ PDC Energy PDCE 4.6x 6.4x 32% 44%, 1.9x 2.4x 199%  248%  217%
N PetroQuest Energy PQ 5.0x 5.6x 81% 75% 3.8x 2.5x 169% 187% 100%
ow RSP Permian RSPP 30.6x 16.0x 24% 28% 0.8x 2.0x 247%  286%  177%
Small Cap Median 5.9x 6.4x 50% 52% 3.3x 2.4x 222% 248% 217%

Group Median

Negative Net Debt reflects working capital greater than the debt requirements of a company
Net Debt / EBITDA = YE Net Debt / Annual EBITDA
Source: Company reports and J.P. Morgan estimates



Joseph Allman, CFA North America Equity Research
(1-212) 622-4864 19 December 2014 J.P Morgan

joseph.d.allman@)jpmorgan.com

U.S. E&Ps - HEDGES

2014 2014 2015 2015
%HEDGED AVG. % HEDGED AVG. %HEDGED AVG. %HEDGED AVG.
PROD. PRICES* PROD. PRICES* PROD. PRICES* PROD. PRICES*
RATING COMPANY TICKER GAS GAS OIL OIL GAS GAS OIL OIL

LARGE CAPITALIZATION (>$10B)

ow Anadarko Petroleum APC 61.6% $4.28 42.0% $101.36 24.2% $3.75 7.6% $77.34
N Apache Corporation APA 8.6% $4.39 39.3% $95.43 0.0% 0.0%

NR Chesapeake Energy CHK 68.5% $4.20 74.9% $93.70 28.4% $4.31 36.6% $77.31
TN T DevonEnergy T DVN 85.7% $a717 T 815%  $77.85 288% $842 T 56.2%  $90.87
ow EOG Resources EOG 27.8% $4.55 48.6% $96.30 12.6% $4.51 8.2% $91.00
ow Noble Energy NBL 29.0% $4.35 65.7% $96.84 24.3% $4.26 55.7% $86.92

NR Southwestern Energy SWN 60.0% $4.35 0.0% 26.7% $4.40 0.0%
Large Cap Median 60.0% $4.35 48.6% $95.86 24.3% $4.36 8.2% $86.92
MEDIUM CAPITALIZATION (>$2B)
ow Antero Resources AR 81.8% $4.64 71.5% $94.75 64.6% $4.55 0.0%
ow Cabot Oil & Gas COG 82.5% $4.26 15.0% $97.00 11.4% $3.99 0.0%
ow Cimarex Energy XEC 30.7% $4.26 29.0% $96.03 0.0% 0.0%
"7OW " Cobait International Energy  CIE 00% T 0.0% T TTTTTTTTTTTTTO.0% T 0.0% T
N Concho Resources CX0 39.5% $4.19 71.4% $92.73 22.8% $4.16 45.7% $87.73
ow CONSOL Energy CNX 72.9% $4.59 0.0% 30.4% $4.07 0.0%
ow Continental Resources CLR 101.5% $4.21 58.0% $100.58 39.5% $3.96 0.0%
ow Denbury Resources DNR 64.0% $4.24 82.1% $93.02 40.0% $4.00 74.5% $81.78
ow EP Energy Corporation EPE 102.9% $4.02 103.0% $97.93 96.4% $4.26 93.5% $88.64
"OW T EQTCorporaton T TEQT T 58.9%  $4.42 0.0% T 48A% T $430 0.0% T
ow Newfield Exploration NFX 85.9% $4.05 82.4% $91.90 69.5% $4.13 68.6% $85.72
ow Pioneer Natural Resources  PXD 87.5% $4.15 92.5% $97.21 87.3% $4.02 83.3% $76.78
TN T TQEP Resources QEP T 558% $a 41T 64.2%  $92.61 187% $410 205% $87.64
ow Range Resources RRC 85.4% $4.22 97.3% $94.58 56.0% $4.13 73.0% $90.57
uw SandRidge Energy SD 0.9% $4.00 104.6% $91.64 0.9% $4.15 34.7% $87.87
TN SMEnergy SMTT T 723%  $413 722% $96.15  437% $4.05  428% $90.54
N Ultra Petroleum Corp UPL 51.3% $4.20 40.3% $93.04 0.0% 0.0%
NR Whiting Petroleum WLL 13.5% $5.49 51.8% $96.08 0.0% 3.0% $85.00
TN WPX Energy WPX T 544% T $432 T 455% $0467 T 254% $432° " 10.0% $9333
Mid Cap Median 64.0% $4.21 64.2% $94.71 30.4% $4.13 10.0% $87.73
SMALL CAPITALIZATION (<$2B)
uw Approach Resources AREX 71.8% $4.23 85.0% $93.56 44.2% $4.05 70.5% $82.53
uw Goodrich Petroleum GDP 73.5% $4.62 92.7% $94.53 81.9% $5.06 53.2% $96.11
N Halcon Resources HK 113.6% $3.97 31.9% $90.23 21.9% $4.15 0.0%
N Jones Energy JONE 46.1% $4.85 47.7% $89.48 33.0% $4.83 33.8% $88.49
ow Laredo Petroleum LPI 59.5% $4.52 79.1% $95.38 64.9% $3.93 95.2% $80.99
N Parsley Energy PE 19.7% $4.98 41.1% $95.71 36.3% $4.50 64.3% $83.18
TOW T PDCEnergy T PDCE 940% %412 T 96.4%  $92.76 T 76.0% $4.1377 77T 69.5%  $88.83
N PetroQuest Energy PQ 38.0% $4.15 43.3% $98.49 4.6% $4.32 0.0%
ow RSP Permian RSPP 34.7% $4.24 54.2% $94.06 0.0% 49.2% $86.94
Small Cap Median 59.5% $4.24 54.2% $94.06 36.3% $4.24 53.2% $86.94

Group Median

Total (Production Weighted)

*The hedged prices reflect the average price received on all hedged wlumes (ewen if floors or collars are not in the money).
Hedges reflect our latest published models. Excludes monetized hedges.
Source: Company reports and J.P. Morgan estimates.
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U.S. E&Ps - MARGINS

2015E OPERATING MARGIN ($/Mcfe)

REV LOE & CASH EXPL & NET
RATING COMPANY TICKER (EX. HDG) SEV. TAX G&A MARGIN DD&A HEDGES MARGIN
LARGE CAPITALIZATION (>$10B)
ow Anadarko Petroleum APC $6.12 ($1.78) ($0.70) $3.64 ($2.89) $0.09 $0.84
N Apache Corporation APA $6.83 ($2.38) ($0.31) $4.14 ($4.01) $0.00 $0.13
NR Chesapeake Energy CHK $3.27 ($0.85) ($0.20) $2.23 ($1.72) $0.41 $0.92
N Devon Energy DVN $5.28 ($1.92) ($0.57) $2.79 ($2.38) $1.07 $1.49
ow EOG Resources EOG $6.89 ($2.33) ($0.28) $4.29 ($3.29) $0.25 $1.25
ow Noble Energy NBL $5.51 ($1.48) ($0.72) $3.31 ($3.57) $0.84 $0.59
o NR Southwestern Energy SWN $3.25 ($1.00)  (30.23) | ¢ $2.02 | ($1.16) $0.47 | $1.03
Large Cap Median $5.51 ($1.78) ($0.31) $3.31 ($2.89) $0.25 $0.92
MEDIUM CAPITALIZATION (>$2B)
ow Antero Resources AR $4.10 ($1.60) ($0.43) $2.07 ($1.24) $0.39 $1.22
ow Cabot Oil & Gas COG $3.19 ($1.08) ($0.12) $1.99 ($1.31) $0.03 $0.71
ow Cimarex Energy XEC $5.21 ($2.02) ($0.27) $2.91 ($2.55) $0.00 $0.36
ow Cobalt International Energy CIE NA NA NA NA NA NA NA
N Concho Resources CX0 $7.88 ($2.02) (%$0.70) $5.15 ($4.42) $1.32 $2.05
ow CONSOL Energy CNX $3.14 ($1.56) ($0.39) $1.19 ($1.40) $0.07 ($0.13)
oW Continental Resources ~~ CLR $7.83 ($1.59)  (30.43) | ¢ $5.81 | ($3.67) $0.04 | 9219
ow Denbury Resources DNR $9.63 ($4.80) ($1.02) $3.80 ($3.62) $2.33 $2.50
ow EP Energy Corporation EPE $6.70 ($1.77) ($0.69) $4.24 ($4.30) $2.84 $2.78
TTTTow T EQT Corporation ~ EQT $282 (30.26) T (30.25) | $231 | @131 $013 | $1.13
ow Newfield Exploration NFX $7.16 ($2.08) ($0.74) $4.34 ($3.18) $0.35 $1.52
ow Pioneer Natural Resources PXD $6.79 ($2.10) ($0.72) $3.97 ($2.92) $1.17 $2.22
N QEP Resources QEP $8.40 ($2.56) (50.64) $5.21 ($3.91) ($0.09) $1.21
ow Range Resources RRC $3.45 ($1.06) ($0.39) $1.99 ($1.38) $0.39 $1.01
uw SandRidge Energy SD $8.21 ($2.59) ($0.72) $4.90 ($2.98) ($0.06) $1.86
S N SMEnergy T sM $7.36 | (32.19)  (30.46) | $471 | (3272) " s0.10 | $2.09 |
N Ultra Petroleum Corp UPL $4.37 ($1.47) ($0.09) $2.82 ($1.18) $0.00 $1.64
NR Whiting Petroleum WLL $1049  ($2.82) ($0.58) $7.10 ($4.90) $0.02 $2.21
S N WPX Energy  WPX $5.43 (32.14) " (30.66) | $263 | ($2.32) $0.02 | $0.33 |
Mid Cap Median $6.74  ($2.02) ($0.52) $3.89 | ($2.82) $0.09 $1.58
SMALL CAPITALIZATION (<$2B)
uw Approach Resources AREX $5.70 ($1.50) (%$0.77) $3.43 ($3.40) $1.10 $1.14
uw Goodrich Petroleum GDP $7.37 ($1.78) ($1.59) $3.99 ($6.03) $2.30 $0.27
N Halcon Resources HK $1344  ($2.84) ($0.78) $9.83 ($5.83) $0.00 $4.00
N Jones Energy JONE $6.65 ($1.16) (0.46) $5.03 ($3.40) $0.44 $2.07
ow Laredo Petroleum LPI $7.57 ($1.80) ($1.34) $4.44 ($3.17) $2.08 $3.34
N Parsley Energy PE $9.12 ($1.84) ($1.05) $6.22 ($2.43) $0.37 $4.16
TTTTowTTT PDCEnergy | PDCE $8.45  ($1.46)  ($1.09) | $5.90 | ($3.17) (30.10) | $2.63
N PetroQuest Energy PQ $4.92 ($1.23) ($0.55) $3.15 ($1.95) $0.01 $1.21
ow RSP Permian RSPP $9.91 ($2.15) ($0.44) $7.32 ($3.61) $0.37 $4.08
Small Cap Median $7.57 ($1.78) ($0.78) $5.03 ($3.40) $0.37 $2.63

Group Median

Source: Company reports and J.P. Morgan estimates
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U.S. E&Ps - MARKET CAP & ENTERPRISE VALUE

DILUTED MARKET ADJUSTED ENTERPRISE SHORT
SHARES CAP NET DEBT VALUE DIVIDEND INTEREST
RATING COMPANY TICKER (MM) ($MM) ($MM) ($MM) YIELD % OF FLOAT
LARGE CAPITALIZATION (>$10B)
ow Anadarko Petroleum APC 508 $41,190 $6,393 $47,583 0.9% 1.5%
N Apache Corporation APA 377 $23,419 $10,412 $33,831 1.0% 1.9%
NR Chesapeake Energy CHK 776 $14,853 $11,502 $26,355 1.5% 7.4%
""" N~ DewnEnergy* ' DVN 411 | "$2a779 | 7497 | 831976 | 13%  14%
ow EOG Resources EOG 554 $51,195 $4,422 $55,617 0.7% 1.5%
OW  Noble Energy NBL 369 $18,236 $4,329 $22565 |  09% 21%

""" NR ~~“Southwestern Energy ~ SWN 354 [ 7$10,872 | T $1,786 | $12,658 0.0% 6.1%

Large Cap Total $184,544 $46,041 $230,585
MEDIUM CAPITALIZATION (>$2B)

ow Antero Resources AR 262 $11,281 $4,132 $15,413 0.0% 20.4%

ow Cabot Oil & Gas COG 413 $13,398 $1,302 $14,700 0.2% 4.4%

ow Cimarex Energy XEC 87 $9,496 $936 $10,432 0.5% 2.4%
TTTow T Cobalt International Energy CE 411 T $3578 [ $896 | $4474 [ 00% 72%

N Concho Resources CXO0 113 $10,652 $3,280 $13,932 0.0% 2.9%

ow CONSOL Energy CNX 230 $8,140 $3,066 $11,206 0.8% 5.6%
TTTow T Continental Resources  ( CLR 374813691 | $5,682 | $19372 | T 0.0%  159%

ow Denbury Resources DNR 351 $2,569 $3,575 $6,144 1.2% 7.7%

ow EP Energy Corporation EPE 246 $2,208 $4,364 $6,572 0.0% 25.1%
TTTOW T EQT Corporation EQT 152 | $12,556 | $1,823 | $14378° | 01% T 23%

ow Newfield Exploration NFX 136 $3,573 $3,022 $6,595 0.0% 4.2%

ow Pioneer Natural Resources PXD 149 $22,028 $2,112 $24,140 0.0% 2.2%
""" N~~~ QEPResources  QEP 180 | $3544 | 3915 | %7460 | 03%  48%

ow Range Resources RRC 169 $10,181 $2,999 $13,179 0.2% 6.3%

uw SandRidge Energy SD 581 $1,058 $2,100 $3,158 0.0% 12.2%
""" N " SMEnergy T sM 68 | %2520 | "¢1436 | %396 | 03%  47%

N Ultra Petroleum Corp UPL 155 $2,370 $2,432 $4,802 0.0% 18.4%

NR Whiting Petroleum WLL 120 $3,831 $2,725 $6,557 0.0% 5.8%

N WPX Energy WPX 205 $2,428 $1,976 $4,404 0.0% 2.1%

Mid Cap Total $139,102 $51,773 $190,875
SMALL CAPITALIZATION (<$2B)

uw Approach Resources AREX 40 $232 $338 $570 0.0% 21.4%

uw Goodrich Petroleum GDP 45 $219 $607 $826 0.0% 48.1%

N Halcon Resources HK 388 $791 $2,500 $3,291 0.0% 27.1%
""" N~ JonesEnergy  JONE 49 [ ¢s69 | 718 [ $1,287 [ 00%  70%
ow Laredo Petroleum LPI 144 $1,284 $1,521 $2,805 0.0% 15.6%

N Parsley Energy PE 125 $1,819 $425 $2,243 0.0% 6.5%
TTTTow T PDC Energy PDCE 36 | $1433° ] $520 | $1,953° 1 0.0%  11.0%
N PetroQuest Energy PQ 64 $237 $392 $628 0.0% 5.6%
ow RSP Permian RSPP 73 $1,786 $125 $1,911 0.0% 14.6%
Small Cap Total $8,370 $7,146 $15,516

Group Total $332,016 $104,960 $436,976

Source: J.P. Morgan, Bloomberg and company reports.

Negative Net Debt reflects working capital greater than the debt requirements of a company.
Dividend yield is based on projected rather than historical diidends.

*For DVN, we adjust for debt attributable to minority interest.
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U.S. E&Ps - STOCK PERFORMANCE

LAST PRICE RETURN SINCE ANNUAL RETURN
RATING COMPANY TICKER  12/18/2014 12/11 1118 YE13 2013 2012 2011 2010 2009
LARGE CAPITALIZATION (>$10B)
ow Anadarko Petroleum APC $81.01 7.7% -9.4% 2.1% 7% -3% 0.2% 22% 62%
N Apache Corporation APA $62.15 9.0% -138% -27.7% 9% -13% -24% 16% 38%
NR Chesapeake Energy CHK $19.14 14.5%  -17.0% -254% | 63% 25% 14% 0% 60%
""" N~ DewnEnergy ~ DVN  $6029  12.0% = -65%  -2.6% 19% -16% 21% 7% 12%
ow EOG Resources EOG $92.45 6.4% -5.3% 10.2% 39% 23% 8% -6% 46%
ow Noble Energy NBL $4942  89% -102% -274% 34% 8% 10% 21%  45%
"'NR T “Southwestern Energy SWN T $3071  58%  71% -21.9% 18% 5% -15% 22% 66%
Large Cap Median 8.9% 9.4% -21.9% 18.9% 2.6% -14.0% 6.8% 46.1%
MEDIUM CAPITALIZATION (>$2B)
ow Antero Resources AR $43.05 9.8% -17.4% -32.1% NA NA NA NA NA
ow Cabot Oil & Gas COG $32.44 9.9% -25%  -16.3% 56% 31% 101% -13% 68%
ow Cimarex Energy XEC $108.67 10.2% -5.6% 3.6% 82% -7% -30% 67% 98%
ow Cobalt International Energy ~ CIE $8.70 14.0% -12.7%  -471% -33% 58% 27% -12% NA
N Concho Resources CXO $93.97 9.3% -18.3% -13.0% 34% -14% 7% 95% 97%
ow CONSOL Energy CNX $35.35 0.1%  -13.0% -7.1% 19% -13% -25% -2% 74%
ow Continental Resources CLR $36.63 10.2% -30.4% -34.9% 53% 10% 13% 37% 107%
ow Denbury Resources DNR $7.32 10.6%  -26.9%  -55.4% 1% 7% -21% 29% 36%
Oow EP Energy Corporation EPE $8.99 11.0%  -38.0% NA NA NA NA NA NA
ow EQT Corporation EQT $82.50 53% -11.8% -8.1% 52% 8% 22% 2% 31%
ow Newfield Exploration NFX $26.23 9.2%  -20.6% 6.5% -8% -29% -48% 50% 144%
ow Pioneer Natural Resources ~ PXD $147.94 13.3% -11.4% -19.6% 73% 19% 3% 80% 198%
N QEP Resources QEP $19.69 -1.6%  -15.9%  -35.8% 1% 3% -19% NA NA
ow Range Resources RRC $60.09 13.4%  -159%  -28.7% 34% 1% 38% -10% 45%
uw SandRidge Energy SD $1.82 1.7%  -51.6% -70.0% -4% -22% 11% -22% 53%
N SM Energy SM $36.93 21.9%  -27.3%  -55.6% 59% -29% 24% 72% 69%
N Ultra Petroleum Corp UPL $15.29 49% -31.3% -29.4% 19% -39% -38% -4% 44%
NR Whiting Petroleum WLL $31.91 10.3% -41.1% -48.4% 43% 7% -20% 64% 114%
N WPX Energy WPX $11.86 11.7%  -23.8% -41.8% 37% -18% NA NA NA
Mid Cap Median 10.2% -18.3%  -30.8% 34.2% -6.7% 5.0% 29.0% 71.4%
SMALL CAPITALIZATION (<$2B)
uw Approach Resources AREX $5.86 5.2% -476%  -69.6% -23% -15% 27% 199% 6%
uw Goodrich Petroleum GDP $4.91 15.3% -445% -71.2% 83% -32% -22% -28% -19%
N Halcon Resources HK $2.04 -2.9% -29.2% -47.2% -44% NA NA NA NA
N Jones Energy JONE $11.53 15.2%  -10.5%  -20.4% NA NA NA NA NA
ow Laredo Petroleum LPI $8.93 15.1% -46.4% -67.8% 52% -19% NA NA NA
N Parsley Energy PE $14.59 24.2% -11.6% NA NA NA NA NA NA
ow PDC Energy PDCE $40.17 18.1% 3.8%  -24.5% 60% -5% -17% 132% -24%
N PetroQuest Energy PQ $3.70 3.6% -7.3%  -14.4% -13% -25% -12% 23% -9%
ow RSP Permian RSPP $24.63 17.0% -11.0% NA NA NA NA NA NA
Small Cap Median 15.2% -11.6% -47.2% 19.9% -18.6%  -14.6% 77.4% -14.0%

Group Median

Commodities

-15.9%

-27.6%

-7.1%

-12.4%

18.2%

53.3%

Spot Henry Hub ($/MMBtu) 3.67 0.0% -14.9% -15.4% 27% 15% -29% -27% 3%
Spot WTI ($/bbl) 5411 -9.7% -27.5% -45.0% 7% 7% 8% 15% 78%
Indices

EPX- U.S. E&P Index 35265 9.1% -16.3% -27.4% 26% -8% -10% 22% 61%
OSX- Oil Senvice Index 208.33 4.6% -13.4% -25.9% 28% 2% -12% 26% 61%
S&P500 2,061.23 1.3% 0.5% 11.5% 30% 13% 0% 13% 23%
DJIA 17,778.15  1.0% 0.5% 7.2% 26% 7% 6% 11% 19%
NASDAQ Comp 4,74840 0.9% 1.0% 13.7% 38% 16% -2% 17% 44%
Russell 2000 1,192.16  2.2% 1.9% 2.5% 37% 15% -5% 25% 25%

Source: Company reports, Bloomberg, and J.P. Morgan estimates.
HK - Former symbol for Petrohawk. Performance only relexant from February 2012 onward.
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losg U.S. E&Ps - TIERED PERFORMANCE

Performance Rank - Past Week Performance Rank - Past Month

Top Performers  Bottom Performers Top Performers Bottom Performers

Tier 1 Tier 2 Tier 3 Tier 4 Tier 1 Tier 2 Tier 3 Tier 4
PE RRC COG EQT PDCE JONE QEP CLR
SM PXD AR AREX COG RSPP CHK UPL

PDCE DVN CXO UPL EOG PXD AR EPE

TRSPP [ TWPX ] NEX [P T Xec | PE ] cxo | WLL
GDP EPE APA SD DVN EQT NFX GDP
_JONE_| DNR__ | NBL | ONX_ | SWN | cE | WPX | LPL
LPI WLL APC QEP PQ CNX DNR AREX

CHK XEC EOG HK APC APA SM SD
CIE CLR SWN NBL RRC HK
15% 11% 9% 3% Stock P(x) Performance -7% -12% -19% -43%
$1,786 | $9,496 $15,817 | $1,827 Current Market Cap $13,398 | $8,140 $3,559 | $1,746
1.3 1.4 1.2 1.4 Beta 1.2 1.1 1.3 1.5
47% 49% 52% 74% % Natural Gas (2013E) 57% 46% 61% 50%
11.6 13.9 9.0 13.2 RLI (2012A) 7.7 14.2 10.5 14.3

205% 140% 129% 184% Reinvestment Rate (2013E) 121% 133% 137% 203%

$4.71 $3.80 $3.89 $3.29 Cash Margins (2013E) $3.15 $3.97 $4.07 $4.34
60% 85% 51% 57% % Gas Hedged (2013E) 60% 46% 66% 66%

$3.74 $3.94 $4.69 $3.73 PD F&D (2012A) $3.06 $2.78 $4.52 $4.47
35% 42% 39% 50% % Proved NAV/Total NAV 41% 35% 51% 45%
46% 60% 56% 52% % Proved Developed (2012A) 2% 52% 57% 46%
6.4x 11.9x 13.3x 5.8x EBITDA/Interest (2013E) 16.2x 7.4x 9.1x 5.5x
0% 10% 11% 5% Production Growth (2013E) 10% 11% 0% -1%
0% 30% 15% 39% Debt Adj CFPS Growth (2013E) 26% 0% 14% 30%

Performance Rank - Past Three Months

Top Performers  Bottom Performers

Performance Rank - 2014 YTD

Top Performers Bottom Performers

Tier 1 Tier 2 Tier 3 Tier 4 Tier 1 Tier 2 Tier 3 Tier 4
COG XEC NBL DNR EOG CXO NBL HK
RSPP CHK NFX HK NFX PQ APA WLL
CNX APC PQ SM XEC COG RRC DNR
TTEOGT [ TWPX TV CAPAT [ TwWe T APC | PO UPL [ Tsm T
EQT AR UPL LPI QEP JONE AR LPI
DVN PDCE JONE SD DVN SWN CLR AREX
TQEP P | TTCET ] AREX ~ T CNX [ TPDCETT T wPx | SD
SWN CXO CLR GDP EQT CHK CIE GDP
RRC PE EPE
-12% -25% -36% -61% Stock P(x) Performance 2% -20% -31% -56%
$10,872 | $10,967 $3,576 | $1,284 Current Market Cap $11,026 | $10,762 $10,731 | $1,284
1.1 1.3 1.3 1.4 Beta 1.3 1.2 1.3 1.4
7% 53% 48% 1% % Natural Gas (2013E) % Natural Gas (2013E) 57% 61% 66% 30%
12.9 9.9 10.7 11.6 RLI (2012A) RLI (2012A) 11.5 10.5 10.1 11.6
121% 137% 127% 205% Reinvestment Rate (2013E) Reinvestment Rate (2013E) 113% 134% 141% 205%
$2.31 $3.28 $3.73 $4.44 Cash Margins (2013E) Cash Margins (2013E) $3.28 $3.56 $2.72 $4.44
60% 65% 42% 62% % Gas Hedged (2013E) % Gas Hedged (2013E) 60% 64% 53% 60%
$3.57 $3.70 $3.68 $5.15 PD F&D (2012A) PD F&D (2012A) $4.06 $2.92 $3.32 $4.99
53% 59% 49% 51% % Proved Developed (2012A) % Proved Developed (2012A) 53% 59% 47% 57%
11.9x 10.3x 7.4x 6.1x EBITDA/Interest (2013E) EBITDA/Interest (2013E) 11.0x 11.5x 8.8x 7.4x
16% 8% 6% -1% Production Growth (2013E) Production Growth (2013E) 8% 13% 6% -1%
34% 28% 0% 38% Debt Adj CFPS Growth (2013E) | Debt Adj CFPS Growth (2013E) 30% 31% 5% 44%

Source: Company reports, Bloomberg, and J.P. Morgan estimates
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*Percentage of investment banking clients in each rating category.

For purposes only of FINRA/NY SE ratings distribution rules, our Overweight rating falls into a buy rating category; our Neutral rating falls into a hold
rating category; and our Underweight rating falls into a sell rating category. Please note that stocks with an NR designation are not included in the table
above.

Equity Valuation and Risks: For valuation methodology and risks associated with covered companies or price targets for covered
companies, please see the most recent company-specific research report at http://www.jpmorganmarkets.com, contact the primary analyst
or your J.P. Morgan representative, or email research.disclosure.inquiries@jpmorgan.com.

Equity Analysts' Compensation: The equity research analysts responsible for the preparation of this report receive compensation based
upon various factors, including the quality and accuracy of research, client feedback, competitive factors, and overall firm revenues.

Other Disclosures

J.P. Morgan ("JPM") is the global brand name for J.P. Morgan Securities LLC ("JPMS") and its affiliates worldwide. J.P. Morgan Cazenove is a marketing
name for the U.K. investment banking businesses and EMEA cash equities and equity research businesses of JPMorgan Chase & Co. and its subsidiaries.
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All research reports made available to clients are simultaneously available on our client website, J.P. Morgan Markets. Not all research content is
redistributed, e-mailed or made available to third-party aggregators. For all research reports available on a particular stock, please contact your sales
representative.

Options related research: If the information contained herein regards options related research, such information is available only to persons who have
received the proper option risk disclosure documents. For a copy of the Option Clearing Corporation's Characteristics and Risks of Standardized Options,
please contact your J.P. Morgan Representative or visit the OCC's website at http://www.optionsclearing.com/publications/risks/riskstoc.pdf

Legal Entities Disclosures

U.S.: JIPMS is a member of NYSE, FINRA, SIPC and the NFA. JPMorgan Chase Bank, N.A. is a member of FDIC. U.K.: JPMorgan Chase N.A., London
Branch, is authorised by the Prudential Regulation Authority and is subject to regulation by the Financial Conduct Authority and to limited regulation by
the Prudential Regulation Authority. Details about the extent of our regulation by the Prudential Regulation Authority are available from J.P. Morgan on
request. J.P. Morgan Securities plc (JPMS plc) is a member of the London Stock Exchange and is authorised by the Prudential Regulation Authority and
regulated by the Financial Conduct Authority and the Prudential Regulation Authority. Registered in England & Wales No. 2711006. Registered Office 25
Bank Street, London, E14 5JP. South Africa: J.P. Morgan Equities South Africa Proprietary Limited is a member of the Johannesburg Securities
Exchange and is regulated by the Financial Services Board. Hong Kong: J.P. Morgan Securities (Asia Pacific) Limited (CE number AAJ321) is regulated
by the Hong Kong Monetary Authority and the Securities and Futures Commission in Hong Kong and/or J.P. Morgan Broking (Hong Kong) Limited (CE
number AAB027) is regulated by the Securities and Futures Commission in Hong Kong. Korea: J.P. Morgan Securities (Far East) Ltd, Seoul Branch, is
regulated by the Korea Financial Supervisory Service. Australia: J.P. Morgan Australia Limited (JPMAL) (ABN 52 002 888 011/AFS Licence No:
238188) is regulated by ASIC and J.P. Morgan Securities Australia Limited (JPMSAL) (ABN 61 003 245 234/AFS Licence No: 238066) is regulated by
ASIC and is a Market, Clearing and Settlement Participant of ASX Limited and CHI-X. Taiwan: J.P.Morgan Securities (Taiwan) Limited is a participant
of the Taiwan Stock Exchange (company-type) and regulated by the Taiwan Securities and Futures Bureau. India: J.P. Morgan India Private Limited
(Corporate Identity Number - U67120MH1992FTC068724), having its registered office at J.P. Morgan Tower, Off. C.S.T. Road, Kalina, Santacruz - East,
Mumbai — 400098, is a member of the National Stock Exchange of India Limited (SEBI Registration Number - INB 23067523 1/INF 230675231/INE
230675231) and Bombay Stock Exchange Limited (SEBI Registration Number - INB 010675237/INF 010675237) and is regulated by Securities and
Exchange Board of India. Telephone: 91-22-6157 3000, Facsimile: 91-22-6157 3990 and Website: www.jpmipl.com. For non local research reports, this
material is not distributed in India by J.P. Morgan India Private Limited. Thailand: This material is issued and distributed in Thailand by JPMorgan
Securities (Thailand) Ltd., which is a member of the Stock Exchange of Thailand and is regulated by the Ministry of Finance and the Securities and
Exchange Commission and its registered address is 3rd Floor, 20 North Sathorn Road, Silom, Bangrak, Bangkok 10500. Indonesia: PT J.P. Morgan
Securities Indonesia is a member of the Indonesia Stock Exchange and is regulated by the OJK a.k.a. BAPEPAM LK. Philippines: J.P. Morgan Securities
Philippines Inc. is a Trading Participant of the Philippine Stock Exchange and a member of the Securities Clearing Corporation of the Philippines and the
Securities Investor Protection Fund. It is regulated by the Securities and Exchange Commission. Brazil: Banco J.P. Morgan S.A. is regulated by the
Comissao de Valores Mobiliarios (CVM) and by the Central Bank of Brazil. Mexico: J.P. Morgan Casa de Bolsa, S.A. de C.V., J.P. Morgan Grupo
Financiero is a member of the Mexican Stock Exchange and authorized to act as a broker dealer by the National Banking and Securities Exchange
Commission. Singapore: This material is issued and distributed in Singapore by or through J.P. Morgan Securities Singapore Private Limited (JPMSS)
[MCI (P) 199/03/2014 and Co. Reg. No.: 199405335R] which is a member of the Singapore Exchange Securities Trading Limited and is regulated by the
Monetary Authority of Singapore (MAS) and/or JPMorgan Chase Bank, N.A., Singapore branch (JPMCB Singapore) which is regulated by the MAS. This
material is provided in Singapore only to accredited investors, expert investors and institutional investors, as defined in Section 4A of the Securities and
Futures Act, Cap. 289. Recipients of this document are to contact JPMSS or JPMCB Singapore in respect of any matters arising from, or in connection
with, the document. Japan: JPMorgan Securities Japan Co., Ltd. is regulated by the Financial Services Agency in Japan. Malaysia: This material is issued
and distributed in Malaysia by JPMorgan Securities (Malaysia) Sdn Bhd (18146-X) which is a Participating Organization of Bursa Malaysia Berhad and a
holder of Capital Markets Services License issued by the Securities Commission in Malaysia. Pakistan: J. P. Morgan Pakistan Broking (Pvt.) Ltd is a
member of the Karachi Stock Exchange and regulated by the Securities and Exchange Commission of Pakistan. Saudi Arabia: J.P. Morgan Saudi Arabia
Ltd. is authorized by the Capital Market Authority of the Kingdom of Saudi Arabia (CMA) to carry out dealing as an agent, arranging, advising and
custody, with respect to securities business under licence number 35-07079 and its registered address is at 8th Floor, Al-Faisaliyah Tower, King Fahad
Road, P.O. Box 51907, Riyadh 11553, Kingdom of Saudi Arabia. Dubai: JPMorgan Chase Bank, N.A., Dubai Branch is regulated by the Dubai Financial
Services Authority (DFSA) and its registered address is Dubai International Financial Centre - Building 3, Level 7, PO Box 506551, Dubai, UAE.

Country and Region Specific Disclosures

U.K. and European Economic Area (EEA): Unless specified to the contrary, issued and approved for distribution in the U.K. and the EEA by JPMS plc.
Investment research issued by JPMS plc has been prepared in accordance with JPMS plc's policies for managing conflicts of interest arising as a result of
publication and distribution of investment research. Many European regulators require a firm to establish, implement and maintain such a policy. This
report has been issued in the U.K. only to persons of a kind described in Article 19 (5), 38, 47 and 49 of the Financial Services and Markets Act 2000
(Financial Promotion) Order 2005 (all such persons being referred to as "relevant persons"). This document must not be acted on or relied on by persons
who are not relevant persons. Any investment or investment activity to which this document relates is only available to relevant persons and will be
engaged in only with relevant persons. In other EEA countries, the report has been issued to persons regarded as professional investors (or equivalent) in
their home jurisdiction. Australia: This material is issued and distributed by JPMSAL in Australia to "wholesale clients" only. This material does not take
into account the specific investment objectives, financial situation or particular needs of the recipient. The recipient of this material must not distribute it to
any third party or outside Australia without the prior written consent of JPMSAL. For the purposes of this paragraph the term "wholesale client" has the
meaning given in section 761G of the Corporations Act 2001. Germany: This material is distributed in Germany by J.P. Morgan Securities plc, Frankfurt
Branch and J.P.Morgan Chase Bank, N.A., Frankfurt Branch which are regulated by the Bundesanstalt fiir Finanzdienstleistungsaufsicht. Hong Kong: The
1% ownership disclosure as of the previous month end satisfies the requirements under Paragraph 16.5(a) of the Hong Kong Code of Conduct for Persons
Licensed by or Registered with the Securities and Futures Commission. (For research published within the first ten days of the month, the disclosure may
be based on the month end data from two months prior.) J.P. Morgan Broking (Hong Kong) Limited is the liquidity provider/market maker for derivative
warrants, callable bull bear contracts and stock options listed on the Stock Exchange of Hong Kong Limited. An updated list can be found on HKEx
website: http://www.hkex.com.hk. Japan: There is a risk that a loss may occur due to a change in the price of the shares in the case of share trading, and
that a loss may occur due to the exchange rate in the case of foreign share trading. In the case of share trading, JPMorgan Securities Japan Co., Ltd., will be
receiving a brokerage fee and consumption tax (shouhizei) calculated by multiplying the executed price by the commission rate which was individually
agreed between JPMorgan Securities Japan Co., Ltd., and the customer in advance. Financial Instruments Firms: JPMorgan Securities Japan Co., Ltd.,
Kanto Local Finance Bureau (kinsho) No. 82 Participating Association / Japan Securities Dealers Association, The Financial Futures Association of Japan,
Type 1I Financial Instruments Firms Association and Japan Investment Advisers Association. Korea: This report may have been edited or contributed to
from time to time by affiliates of J.P. Morgan Securities (Far East) Ltd, Seoul Branch. Singapore: JPMSS and/or its affiliates may have a holding in any of
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the securities discussed in this report; for securities where the holding is 1% or greater, the specific holding is disclosed in the Important Disclosures
section above. Taiwan: This material is issued and distributed in Taiwan by J.P. Morgan Securities (Taiwan Limited). India: For private circulation only,
not for sale. Pakistan: For private circulation only, not for sale. New Zealand: This material is issued and distributed by JPMSAL in New Zealand only to
persons whose principal business is the investment of money or who, in the course of and for the purposes of their business, habitually invest money.
JPMSAL does not issue or distribute this material to members of "the public" as determined in accordance with section 3 of the Securities Act 1978. The
recipient of this material must not distribute it to any third party or outside New Zealand without the prior written consent of JPMSAL. Canada: The
information contained herein is not, and under no circumstances is to be construed as, a prospectus, an advertisement, a public offering, an offer to sell
securities described herein, or solicitation of an offer to buy securities described herein, in Canada or any province or territory thereof. Any offer or sale of
the securities described herein in Canada will be made only under an exemption from the requirements to file a prospectus with the relevant Canadian
securities regulators and only by a dealer properly registered under applicable securities laws or, alternatively, pursuant to an exemption from the dealer
registration requirement in the relevant province or territory of Canada in which such offer or sale is made. The information contained herein is under no
circumstances to be construed as investment advice in any province or territory of Canada and is not tailored to the needs of the recipient. To the extent that
the information contained herein references securities of an issuer incorporated, formed or created under the laws of Canada or a province or territory of
Canada, any trades in such securities must be conducted through a dealer registered in Canada. No securities commission or similar regulatory authority in
Canada has reviewed or in any way passed judgment upon these materials, the information contained herein or the merits of the securities described herein,
and any representation to the contrary is an offence. Dubai: This report has been issued to persons regarded as professional clients as defined under the
DFSA rules. Brazil: Ombudsman J.P. Morgan: 0800-7700847 / ouvidoria.jp.morgan@jpmorgan.com.

General: Additional information is available upon request. Information has been obtained from sources believed to be reliable but JPMorgan Chase & Co.
or its affiliates and/or subsidiaries (collectively J.P. Morgan) do not warrant its completeness or accuracy except with respect to any disclosures relative to
JPMS and/or its affiliates and the analyst's involvement with the issuer that is the subject of the research. All pricing is as of the close of market for the
securities discussed, unless otherwise stated. Opinions and estimates constitute our judgment as of the date of this material and are subject to change
without notice. Past performance is not indicative of future results. This material is not intended as an offer or solicitation for the purchase or sale of any
financial instrument. The opinions and recommendations herein do not take into account individual client circumstances, objectives, or needs and are not
intended as recommendations of particular securities, financial instruments or strategies to particular clients. The recipient of this report must make its own
independent decisions regarding any securities or financial instruments mentioned herein. JPMS distributes in the U.S. research published by non-U.S.
affiliates and accepts responsibility for its contents. Periodic updates may be provided on companies/industries based on company specific developments or
announcements, market conditions or any other publicly available information. Clients should contact analysts and execute transactions through a J.P.
Morgan subsidiary or affiliate in their home jurisdiction unless governing law permits otherwise.
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