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2. Global Peer Performance & Valuation

¥ 51. Global Peer Performance

Analyst @X§4) 02-3771-7567 | OIL}2 G EX} AX|MIE

Industry Country Name Currency Price % 1d % 1w % 1m % 3m % 6m % 1yr % YTD| 52w High 52w Low\
CHEMICAL KOREA LG CHEM LTD KRW 365,500 -1.2% -0.4% -0.1% 9.6% -52% -6.8% -9.8% 447,500 312,000
LOTTE CHEMICAL CORP KRW 278,000 0.4% -2.8% -12.0% -20.1% -358% -26.5% -24.5% 475,000 276,000
HANWHA CHEMICAL CORP KRW 19,300 0.5% 3.8% -4.7% -11.7% -352% -40.5% -38.9% 36,600 18,000
KUMHO PETROCHEMICAL CO LTD KRW 98,500 0.2% 2.0% -3.4% -15.5% 2.2% 36.6% -1.0%! 120,500 66,100
KCC CORP KRW 339,000 0.7% 0.0% 4.5% 3.4% -1.9% -9.5% -11.0% 427,500 313,000
HYOSUNG CORPORATION KRW 48,000 0.5% 0.4% 4.6% -39.5% -33.8% -44.3% -41.9% 87,585 40,250
SKC CO LTD KRW 42,650 -0.1% -7.4% -9.4% -1.2% 11.5% 3.4% -9.3%! 50,600 35,550
KOLON INDUSTRIES INC KRW 62,200 0.0% -8.4% -8.3% -8.0% -7.7% -12.1% -30.1% 93,100 56,600
CAPRO CORPORATION KRW 6,430 0.3% 2.9% -2.8% -0.3% -33.9% -2.6% -14.5% 11,300 5720
KOREA PETRO CHEMICAL IND KRW 184,500 1.1% -0.8% -14.4% -26.3% -38.1% -25.6% -30.0% 347,000 179,500
LOTTE FINE CHEMICAL CO LTD KRW 51,900 0.8% 3.6% -14.6% -20.2% -26.6% 25.5% -20.0% 78,300 39,900
HUCHEMS FINE CHEMICAL CORP KRW 24,950 33% 2.0% -1.6% -14.7% 1.4% 4.2% 1.6% 32,700 22,600
CHINA CHINA PETROLEUM & CHEMICAL-H CNY 7.8 2.0% 0.9% -0.6% 11.8% 13.8% 34.0% 36.8% 8.35 5.40
SINOPEC SHANGHAI PETROCHE-A CNY 59 0.0% 1.6% 6.5% 3.0% -1.8% -7.1% =7.4%! 7.30 5.13
SINOPEC OILFIELD SERVICE C-A CNY 2.1 1.0% 3.5% 5.6% 8.3% 2.5% -34.0% -22.1% 3.17 1.82
JAPAN SHIN-ETSU CHEMICAL CO LTD JPY 10,065 2.7% 2.8% -3.5% 1.9% -8.5% 0.0% -12.1% 13,175 9,103
MITSUI CHEMICALS INC JPY 2,841 1.0% 0.5% -1.1% -3.7% -153% -16.9% -21.6% 3,885 2,636
SUMITOMO CHEMICAL CO LTD JPY 665 1.7% 3.7% 5.4% 5.9% 7.3% -5.4% -17.9% 882 574
MITSUBISHI CHEMICAL HOLDINGS JPY 1,088 3.8% 9.1% 9.2% 17.3% 5.5% 1.4% -12.1% 1,320 878
ASAHI KASEI CORP JPY 1,723 -0.2% 2.4% 5.7% 22.4% 23.2% 24.4% 18.5% 1,755 1,260
SHOWA DENKO K K JPY 6,270 3.6% 11.8% 18.5% 27.4% 39.3% 78.9% 30.2%! 6,370 3,420
TOKUYAMA CORP JPY. 3,090 1.3% 3.0% -9.4% -13.1% -8.7% 16.4% -15.5% 4,165 2,500
TAIWAN FORMOSA PLASTICS CORP TWD 117.0 0.0% 3.1% 4.0% 4.0% 12.5% 27.5% 18.5% 119.50 90.60
FORMOSA CHEMICALS & FIBRE TWD 128.0 0.4% 4.9% 4.1% 5.3% 18.0% 39.0% 24.3%| 130.00 91.00
THAILAND IRPC PCL THB 6.8 -1.4% -2.2% -2.2% 17.2% -8.1% 7.9% -3.5%! 8.35 5.50
INDIA RELIANCE INDUSTRIES LTD INR 1,258.0 0.3% 3.3% 1.3% 29.4% 42.5% 61.1% 36.6%| 1,329.00 78535
US.A DU PONT (E.I.) DE NEMOURS UsD | #N/A N/A #VALUE! | #VALUE! #VALUE! H#VALUE! HVALUE! #VALUE! HVALUE!  |#N/AN/A - #N/A N/A
DOW CHEMICAL CO/THE USD | #N/A N/A #VALUE! | #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUEl  [#N/AN/A - #N/A N/A
EASTMAN CHEMICAL CO usD 95.7 -1.1% -4.2% -1.4% -4.2% -9.3% 5.8% 3.3%, 112.45 86.58
GERMANY BASF SE EUR 76.4 -2.4% -6.0% -4.0% -6.5% -7.4% -14.8% -16.7% 98.80 75.52
BAYER AG-REG EUR 76.3 -1.8% -0.4% -5.3% -19.0% -15.9% -32.9% -25.5% 118 69
SAUDI SAUDI BASIC INDUSTRIES CORP SAR 1236 -0.3% 4.2% -1.9% -2.1% 6.2% 20.2% 21.2% 131 95
REFINING KOREA SK INNOVATION CO LTD KRW 215,000 3.1% 6.2% 11.4% 6.4% 1.9% 8.0% 5.1% 219,500 181,000
S-OIL CORP KRW 137,000 0.7% 5.4% 14.6% 25.1% 14.2% 7.5% 17.1% 137,000 100,000
GS HOLDINGS KRW 55,100 2.0% 5.0% 3.8% 1.3% -11.3% -16.0% -11.4% 71,500 50,100
CHINA PETROCHINA CO LTD-A CNY 9.2 0.7% 2.3% 14.3% 19.2% 20.9% 15.6% 14.2%| 9.51 715
CHINA PETROLEUM & CHEMICAL-H CNY 78 2.0% 0.9% -0.6% 11.8% 13.8% 34.0% 36.8%) 835 5.40
CNOOC LTD CNY 15.5 3.7% 5.6% 11.7% 14.5% 34.1% 53.8% 38.1%! 15.58 9.82
JAPAN COSMO OIL COMPANY LTD JPY | #N/A N/A #VALUE! [ #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!  [#N/AN/A - #N/A N/A
SHOWA SHELL SEKIYU KK JPY 2,407 0.5% 0.4% 7.4% 45.6% 67.0% 85.9% 57.3%! 2,467 1,256
TONENGENERAL SEKIYU KK JPY | #N/A N/A #VALUE! [ #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!  [#N/AN/A - #N/A N/A
IDEMITSU KOSAN CO LTD JPY 6,010 0.0% -1.2% 7.1% 52.2% 48.6% 89.3% 32.8%! 6,240 3,060
TAIWAN FORMOSA PETROCHEMICAL CORP WD 148.0 0.0% 6.5% 17.5% 20.8% 24.9% 39.6% 28.1%| 151.00 104.00
INDIA BHARAT PETROLEUM CORP LTD INR 374 0.5% -0.6% 3.3% 0.2% -12.5% -20.6% -27.7% 551.55 32425
HINDUSTAN PETROLEUM CORP INR 251 0.8% -2.5% -0.9% -3.0% -27.1% -41.1% -39.9% 48435 233.45
RELIANCE INDUSTRIES LTD INR 1,258 0.3% 33% 1.3% 29.4% 42.5% 61.1% 36.6%! 1,329.00 785.35
INDIAN OIL CORP LTD INR 153 0.5% -3.0% -1.4% -1.7% -13.2% -23.4% -21.1% 221.00 145.55
THAILAND THAI OIL PCL THB 89 0.6% 1.1% 5.0% 13.8% -3.5% -4.3% -14.5% 110.00 68.25
PTT GLOBAL CHEMICAL PCL THB 81 -0.6% 0.0% -0.6% 11.3% -14.0% 5.5% -4.4% 105.00 69.50
MALAYSIA PETRONAS CHEMICALS GROUP BHD MYR 9.4 -0.2% -1.5% -1.1% 11.3% 13.3% 28.4% 21.6%! 10.04 7.17
PHILIPPINES PETRON CORP PHP 8.7 -1.3% -5.0% -4.1% -2.1% -6.1% -17.1% -5.2% 10.50 8.58
US.A Intgration EXXON MOBIL CORP usb 85.0 -0.9% -0.2% 6.0% 2.8% 14.0% 3.7% 1.6% 89.30 72.16
CHEVRON CORP usbD 1223 -0.2% 0.9% 3.2% -3.3% 7.2% 4.1% -2.3%! 133.88 108.02
CONOCOPHILLIPS usb 77.4 -0.2% 1.5% 5.4% 1.2% 30.5% 54.6% 41.0% 78.68 48.70
INTEROIL CORP USD | #N/A N/A #VALUE! | #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUEL [#N/AN/A  #N/A N/A
Downstreé VALERO ENERGY CORP usb 1138 -13% 1.3% -3.5% 2.6% 22.6% 47.9% 23.8% 126.98 75.84
CVR ENERGY INC usbD 40.2 -0.3% 2.6% 57% 8.7% 33.1% 55.3% 8.0% 477 254
SPECTRA ENERGY PARTNERS LP usb 357 -0.6% -6.2% -5.9% 0.8% 6.2% -19.5% =9.7%| 457 299
WILLIAMS PARTNERS LP UsD | #N/A N/A #VALUE! | #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! 48.1 327
DELEK US HOLDINGS INC usb 424 0.2% -3.4% -22.1% -15.4% 43% 58.7% 21.4%)| 61.57 25.02
TESORO CORP UsD | #N/A N/A #VALUE! | #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! HVALUE!  |#N/AN/A - #N/A N/A
WESTERN REFINING INC USD_| #N/A N/A #VALUE! | #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!L [#N/AN/A #N/A N/A
Upstream ANADARKO PETROLEUM CORP usb 67.4 1.4% 4.3% 4.7% -8.0% 11.6% 38.0% 25.7%! 76.70 46.75
DEVON ENERGY CORP usb 399 1.4% -1.5% -7.0% -9.1% 25.6% 8.8% -3.5%! 46.54 29.83
EOG RESOURCES INC usb 1276 0.4% 6.8% 7.9% 2.5% 21.2% 31.9% 18.2% 131.60 94.87
ENCANA CORP usbD 131 -0.3% 3.6% -1.2% 0.5% 19.2% 11.3% -1.7% 1431 9.79
CHESAPEAKE ENERGY CORP usb 4.5 0.7% 1.1% 1.4% -143% 48.7% 4.4% 13.4% 5.60 253
SOUTHWEST GAS HOLDINGS INC usbD 79.0 1.5% -0.5% 2.2% 3.6% 16.9% 1.8% -1.8%! 86.87 62.54
PIONEER NATURAL RESOURCES CO usb 1742 1.3% 1.0% -0.3% -8.0% 1.4% 18.1% 0.8% 213.40 140.31
CONTINENTAL RESOURCES INC/OK usb 68.3 1.9% 9.7% 3.5% 5.4% 15.8% 76.8% 28.9% 69.91 36.05
NEWFIELD EXPLORATION CO usb 288 -1.5% -0.7% 5.7% -4.7% 18.1% -2.8% -8.6% 35.20 2272
CONCHO RESOURCES INC usbD 152.8 0.9% 6.9% 11.4% 10.4% 1.6% 16.0% 1.7% 163.11 123.63
DENBURY RESOURCES INC usb 6.2 0.5% 10.9% 11.3% 28.9% 126.3% 362.7% 180.5% 6.39 1.04
CMAREX ENERGY CO usb 929 -1.1% 0.6% 10.0% -8.6% -0.6% -18.2% -23.8% 130.16 80.53
ULTRA PETROLEUM CORP usb 1.1 20.7%| -13.8% -14.5% -51.5% -73.1% -87.1% -87.6% 10.18 0.82
RANGCE RESOURCES CORP usbD 17.0 -0.1% -2.9% 3.5% 1.6% 16.9% -13.2% -0.4% 20.65 11.93
MARATHON OIL CORP usb 233 2.4% 6.5% 8.2% 11.6% 44.3% 71.7% 37.5%!| 23.67 13.08
UK. ROYAL DUTCH SHELL PLC-A SHS usb 2,636.5 0.3% 2.6% 5.4% 0.3% 18.0% 17.3% 6.3% 2,755.00 2,168.50
BP PLC-SPONS ADR usb 46.1 -1.6% 3.2% 7.5% 1.0% 13.7% 20.0% 9.7%| 47.83 36.15
FRANCE TOTAL SA usD 55.8 -0.3% 1.7% 3.7% 7.0% 21.0% 22.9% 21.3%! 56.27 43.09
ITALY SARAS SPA EUR 1.8 -0.4% -5.4% -15.4% -11.2% 3.4% -18.7% -8.0%! 239 1.57
ENI SPA EUR 16.3 -1.5% -0.2% 1.9% 2.4% 14.0% 16.3% 18.0% 16.9 13.2
PORTUGAL GALP ENERGIA SGPS SA EUR 17.1 0.9% 4.0% -2.2% 4.6% 11.7% 14.0% 11.5% 18.0 14.1
POLAND POLSKI KONCERN NAFTOWY ORLEN PLN 101.0 -1.1% 3.4% 2.8% 20.2% 20.1% -17.0% -4.7%)| 134.5 80.2
BRAZIL PETROBRAS - PETROLEO BRAS-PR BRL 211 -1.7% 4.7% 9.5% 22.7% -1.5% 37.8% 31.0% 276 14.2
Xt2: Bloomberg, StL38EXt
=t
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% 52. Global Peer Valuation(1) - Petrochemicals

Analyst @X§4) 02-3771-7567 | OIL}2 G EX} AX|MIE

HANWHA KOLON SAMSUNG FINE CHINA
LG CHEM Lotte Chem CHEM KUMHO PC KcC HYOSUNG SKC INDUSTRIES CHEM HUCHEMS od PETROLEUM SHIN-ETSU MITSUI CHEM
Country KOREA KOREA KOREA KOREA KOREA KOREA KOREA KOREA KOREA KOREA KOREA CHINA JAPAN JAPAN
Currency(mil.) KRW KRW KRW KRW KRW KRW KRW KRW KRW KRW KRW CNY JPY JPY
[E] 2015A 20,327,000 11,840,000  7,795700 4,011,500 3,424000 12,287,000 2,584,300 4,919,700 1,192,900 595,590 2,540,000 | 2,245,200 | 1,238,600 1,568,800
2016A 20,646,000 13,048,000 9270900 3916400 3,536,700 11,887,000 2333,900 4,549,800 1170000 622,280 2,750,800 | 1,931,000 | 1285200 1,356,900
2017A 25,746,000 15919.000 9,341,900 5117,600 3,904,400 12,443,000 2,703,500 4,632,600 1,205,900 737,420 3,558,800 | 2,283,600 | 1,227,500 1,183,300
2018F 28,017,000 16,897,000 8,904,800 5,590,400 4,058,800 13,526,000 2,926,500 4,788,400 1,374,500 810,820 3,282,500 2,703,700 | 1,426,100 1,329,300
Folol 2015A 1842,600 1,551,300 362,390 201,140 310,490 - 225960 296,950 35,885 47,068 -64,833 58,503 | 187,400 42,206
2016A 2,011,500 2,456,200 818,440 166,940 362,060 1,055,500 145,710 289,900 25,500 74,250 151,800 68,284 206,020 70,250
2017A 2970400 2,883,000 795080 235960 352300 820400 179,190 215730 110,200 154,360 267,380 81,041 238530 98,721
2018F 2,630,700 2,571,400 635,890 565,070 311,060 - 208,920 201,170 224,270 163,630 280,110 122,090 327,740 106,250
0[] 2015A 1255400 1,062,100 240380 141700 162,150 452,110 303,580  -114,230 117,790 37,633 181,970 20972 | 129,980 17,880
2016A 1,346,500 1,719,400 754,800 123,910 232,560 627,130 74,416 188,650 -35,000 51,725 279,390 39,870 143,370 34172
2017A 2125200 2,273,200 976,110 211970 224,250 529350 142700 151,340 105650 118,530 223,400 53028 | 171,930 58,934
2018F 1,894,300 2,046,100 765,970 482,140 345,470 492,360 165,680 140,100 226,360 125,450 198,210 80,137 236,010 77,245
ES 2015A 17,890 31,136 1433 4660 15087 32,773 8,271 4432 4,587 920 9,331 03 306.5 87.0
2016A 19,191 50,185 4,603 4,055 22,578 46,461 2,014 7,009 -1,368 1,270 12,175 0.3 3378 171.2
2017A 28,988 66,705 5,946 6,665 21,241 38,264 3,818 5736 4,104 2,898 8,956 0.4 404.4 290.5
2018F 25,609 59,537 4,705 15,418 30,629 35,690 4,414 5,101 8,818 3,069 8,194 0.7 556.4 379.1
PER 2015A 20.4 8.9 13.5 211 22.5 1.5 52 - mn3 27.1 1.8 27.1 328 327
2016A 19.0 55 4.2 243 15.0 1.0 21.2 8.9 - 19.7 9.0 209 29.8 16.6
2017A 12.6 4.2 32 148 16.0 13 1.2 10.8 12.6 8.6 123 15.7 249 9.8
2018F 143 4.7 4.1 6.4 11.1 13 9.7 12.2 59 8.1 13.4 10.4 18.1 7.5
PBR 2015A 2.0 13 0.7 1.8 0.6 0.2 1.1 1.0 1.1 2.1 0.9 1.3 23 1.5
2016A 1.9 10 06 19 06 02 1 09 12 20 038 12 2.1 13
2017A 1.7 0.8 0.5 1.7 0.6 0.2 1.1 0.8 1.1 1.7 0.8 1.1 2.1 13
2018F 1.6 07 05 1.4 0.6 02 1.0 038 1.0 1.5 0.8 1.1 19 1.1
EV/EBITDA 2015A 8.7 5.0 9.4 13.2 8.9 58 8.8 7.5 16.4 12.5 15.7 79 13.6 123
2016A 8.0 39 53 137 8.5 46 mna 7.0 136 89 8.4 638 116 8.6
2017A 6.1 29 52 10.8 8.9 5.0 9.5 8.8 6.9 5.1 7.0 5.4 10.7 6.9
2018F 6.5 3.0 57 5.5 9.6 5.1 8.6 9.0 3.7 3.8 5.4 4.1 7.9 6.6
ROE 2015A 9.8 15.1 53 8.8 2.6 15.4 223 -6.2 9.7 7.9 39 5.0 7.1 5.0
2016A 9.9 20.7 15.2 7.8 4.0 17.8 5.0 9.8 =31 10.4 8.9 59 7.2 8.3
2017A 14.0 21.7 17.1 124 37 139 9.8 73 9.1 219 6.9 7.4 8.4 14.7
2018F 11.3 16.5 11.8 22.6 57 12.5 11.1 6.2 17.6 19.4 5.8 11.0 10.7 16.2
2olg aw 0.4 238 38 20 0.0 0.4 7.4 8.4 36 20 31 09 28 05
-M -0.1 -12.0 -4.7 -3.4 4.5 4.6 9.4 -8.3 -14.6 -1.6 -4.8 -0.6 =35 -1.1
-3M 96 -20.1 -7 -15.5 34 -39.5 1.2 8.0 -20.2 147 68 1.8 19 37
-6M -5.2 -35.8 -35.2 2.2 -1.9 -33.8 1.5 -7.7 -26.6 1.4 -29.9 13.8 -8.5 -153
YTD -9.8 -24.5 -38.9 -1.0 -11.0 -419 9.3 -30.1 -20.0 1.6 -19.1 36.8 -12.1 216
LAST PRICE 2018-09-29 365,500 278,000 19,300 98,500 339,000 48,000 42,650 62,200 51,900 24,950 110,000 7.8 10,065 2,841
MARKET CAP 2018-09-29 | 25,802,000 9,528,600 3,148,000 3,001,100 3,578,700 662,170 1,600,800 1,677,600 1339,000 1,019,900 2,623,400 | 975,470 | 4,303,900 581,010
SUMITOMO MITSUBISHI SHOWA FORMOSA FORMOSA DU PONT (E.I. EASTMAN
CHEM CHEM G DENKO PLASTICS CHEM&FIBRE e a2 DE NB\AOEJRS) DeREna CHEMICAL CO e VY SRk
Country JAPAN JAPAN JAPAN JAPAN TAWAN  TAWAN | THALAND | INDA USA USA USA GERMANY  GERMANY SAUDI
Currency(mil.) pY pY pY PY WD WD THB INR UsD UsD UsD EUR EUR SAR
e 2015A 2323900 3656900 1984300 789,630 | 194,340 332720 | 202,780 | 3,831,400 25,305 48,540 9,829 70,523 46,364 153,390
2016A 2,179,300 3,874,800 1,968,200 673,370 | 182,510 319,510 | 202,740 | 2,883,300 24,673 47,535 8,968 56,632 46,760 134,170
2017A 1,941,100 3,350,300 1,871,900 772,610 | 202,950 350,260 | 207,930 | 3,011,300 25,618 54,185 9,426 64,353 35,309 149,860
2018F 2,222,500 3,753,100 2,048,300 993,080 226,390 395,170 266,890 | 3,803,900 26,428 56,906 10,234 66,546 39,420 171,770
e 2015A 114,630 154,710 159,270 35,178 11,981 18,634 11,695 250,880 3,775 6,620 1,736 6,745 6,347 29,979
2016A 158820 258,710 164,900 40833 | 10,625 31,430 13,668 | 334,720 4,049 6766 1,550 6303 7,396 25,446
2017A 132,510 277,510 153,960 72963 | 22,014 36,488 14,149 | 367,070 4,671 7,521 1,530 8,256 7,022 31,545
2018F 191,040 372,050 198380 179,600 | 26,679 45,009 15,985 [ 501,840 5,091 8,167 1,741 8,623 6,770 39,083
£0[9] 2015A 50,375 49,841 704,560 7463 | 29,587 24,674 9001 233,890 2,504 3767 7,085 4363 5698 19,162
2016A 85723 27,350 92,018 13,167 32,910 38,917 10,216 267,470 2,868 4,099 999 4,506 6,201 17,108
2017A 75,160 154,610 109,020 29,525 45,809 47,437 10,001 292,300 3,402 4976 1,032 5,981 5,660 20,154
2018F 139,440 201,720 162,000 123,730 53,682 53,710 12,127 354,610 3,590 5,428 1,232 5,922 5,305 23,885
EPS 2015A 30.6 338 747 541 47 4.2 0.5 37.2 2.8 33 7.2 4.8 6.9 6.4
2016A 51.6 18.5 65.8 78.2 53 6.7 0.5 431 33 3.6 6.7 48 73 5.6
2017A 463 105.9 758 194.9 7.2 8.2 05 47.7 39 41 7.1 6.5 6.4 638
2018F 84.7 139.5 117.0 837.1 8.6 93 0.6 58.2 4.1 45 8.6 6.6 58 8.2
PER 2015A 217 322 231 116.0 251 304 14.6 33.8 - - 13.2 15.8 1.1 19.4
2016A 129 58.9 26.2 80.1 223 19.0 13.2 292 - - 14.2 15.9 10.4 222
2017A 14.4 10.3 227 322 16.4 15.6 139 26.4 - - 13.6 1.7 12.0 18.2
2018F 7.8 7.8 14.7 7.5 13.7 13.8 11.5 21.6 - - 11.1 11.6 13.3 15.0
PBR 2015A 1.5 1.7 2.3 29 2.5 2.5 1.8 3.6 - - 34 24 29 2.2
2016A 13 16 2.1 30 25 25 17 33 - - 30 23 24 23
2017A 14 15 2.1 27 23 22 16 29 - - 28 20 19 22
2018F 12 13 19 2.0 20 20 1.5 25 - - 23 2.1 1.5 2.1
EV/EBITDA 2015A 938 112 102 6.5 36.4 228 5 239 - - 838 8.0 8.4 103
2016A 7.7 75 10.1 171 373 17.5 9.6 210 - - 93 83 7.6 107
2017A 8.1 7.4 10.3 1.9 241 15.5 9.1 20.5 - - 9.3 6.7 8.2 9.3
2018F 6.6 6.4 8.5 5.4 21.2 13.4 8.0 15.8 - - 8.4 7.1 11.0 7.6
ROE 2015A 7.7 53 11.0 2.4 9.9 7.7 129 1.2 227 18.1 27.6 153 26.4 12.4
2016A 10.4 3.0 8.4 4.4 1.1 11.8 13.0 1.5 30.6 17.2 23.1 143 226 10.3
2017A 10.0 16.6 9.9 96 132 128 12.4 12 317 182 220 17.5 16.2 123
2018F 16.0 17.3 135 312 15.1 13.8 13.5 123 27.7 19.8 218 16.8 12.9 14.4
298 B 37 9.1 24 138 31 49 22 33 - - 42 6.0 0.4 42
-1M 54 92 57 185 40 41 22 13 - - 1.4 -4.0 -53 -1.9
-3M 59 17.3 224 27.4 4.0 53 17.2 29.4 - - 4.2 -6.5 -19.0 -2.1
-6M 73 5.5 232 393 12.5 18.0 -8.1 42.5 - - 9.3 -7.4 -15.9 6.2
YTD -17.9 -12.1 18.5 30.2 18.5 243 -3.5 36.6 - - 3.3 -16.7 -25.5 21.2
LAST PRICE 2018-09-29 665 1,088 1723 6,270 117 128 6.8 1,258 - - 96 76 76 124
MARKET CAP_ 2018-09-29 1,100,900 1,638,100 2416700 938,690 [ 744,790 750,230 | 138,950 | 7.973.400 [ HVALUEL”  #VALUE! 13,523 70,209 71,126 370,800
Z: Bloomberg ZMIMA 7|
Xt2: Bloomberg, StLUZ§EXt
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13 53. Global Peer Valuation(2)- Refining

Analyst 94 02-3771-7567 | SILU2GEX} 2] MX|MIE|

SK CHINA COSMO OIL IDEMITSU
aommon SOt cs prrocig o SV cvooc | OO0 sowasrEL Tonenceera Do FORMOSA BHARAT  HNDUSTAN  RELIANCE
Country KOREA KOREA KOREA CHNA  CHNA CHINA JPAN JAPAN JAPAN JAPAN TAWAN INDIA INDIA INDIA
Ccurrency(mil) | KRW KRW KRW Ny oY Ny PY PY PY Y WD INR INR INR
e 2015A 49073000 18356000 12,080,000 | 1623900 2,245200 180,520 | 3,090200 2,131,100  2,670700 4498600 645200 | 2427300 2,177,800 3831400
2016A 40,475,000 16,187,000 13,100,000 | 1,663,700 1,931,000 148,920 | 2,442,000 1766900 2,420,900 3,640,400 558,030 | 1776700 1597300 2,883,300
2017A 46,123,000 20345000 15963,000 | 1943100 2,283,600 183,140 | 2,505,100 2051900 2925700 3,338,500 619,510 | 1918400 1788700 3,011,300
2018F 53,238,000 24,293,000 17,540,000 | 2,408,800 2,703,700 229970 | 2,603900 2,420900 2,855,000 3,631,200 726,560 | 2336300 2,152,800 3,803,900
CERE] 2015A 1905400 1032400 1477300 | 80,540 58,503 19079 | 33438 13,520 4950 110,520 43,615 48578 35379 250,880
2016A 3155400 1687300 1671200 | 60925 68284 -1655| 51550 45100 66,833 -21240 69357 | 106490 50930 334720
20174 3258200 1443400 1989300 | 72831 81041 41985 54133 81420 73750 120910 90086 | 125340 85703 367,070
2018F 2973900 1460700 2,157,100 | 119.410 122,090 79086 | 58333 138350 76250 208,240 90417 | 118,500 74,803 501,840
2019 20154 1069000 726470 513410 | 35440 29,972 17744 71,604 16725 100 103,650 41350 32041 12912 233,890
2016A 1994200 1287400 726,750 8828 39,870 893| 31424 23680 39633 -30750 58,106 67411 31255 267,470
2017A 2385100 1173500 986,520 | 22876 53028 30990 | 23113 54320 40350 69,700 76,975 83199 59,827 292,300
2018F 2,007,000 1,025,500 922,680 | 59528 80,137 55919 | 23033 68,400 41850 150,940 74,664 84280 69,097 354,610
£S 2015A 114890 63559 54412 02 03 04 ~86.9 2011 03 6441 43 145 87 372
2016A 214030 11,180.0 7.7300 0.0 03 00 37.1 667 1108 1500 6.4 311 209 431
2017A 256770 101770 10,5010 0.1 04 07 273 1442 1283 430.0 8.0 39.4 39.4 477
2018F 215020 8,843.0 9,669.9 0.3 0.7 13 272 1728 1149 761.8 8.0 1238 453 582
PER 2015A 8.7 216 0.1 47.0 271 342 - - E - 34.1 258 290 3338
2016A 10.0 123 7.4 2038 209 - - 36.1 - - 233 12,0 121 292
2017A 8.4 135 52 734 157 19.8 - 16.7 - 140 18.5 9.5 64 264
2018F 10.0 155 57 28.6 104 10.8 - 13.9 - 7.9 18.5 8.7 5.5 216
PBR 2015A 12 28 038 14 3 6 E 3.5 E 6 53 38 26 36
2016A 12 25 07 14 12 6 - 40 - 17 49 30 24 33
2017A X 23 0.7 14 11 15 - 3.5 - 16 42 24 18 29
2018F 1.0 22 0.6 14 1.1 15 - 3.1 - 15 3.9 2.1 15 2.5
EV/EBITDA 2015A 98 124 78 85 79 8.0 - - - - 218 142 142 239
2016A 58 8.5 7.7 8.2 68 108 - 140 - - 158 80 87 210
2017A 53 105 63 73 54 6.5 - - - - 122 73 55 205
2018F 59 10.8 5.9 59 41 5.0 - - - 7.9 13.0 8.3 56 158
ROE 20154 69 138 8.1 2.9 50 47 366 27 27 159 16.0 15.2 88 1.2
2016A 1.9 2138 104 07 59 0.5 9.0 93 142 6.0 210 273 212 1.5
2017A 133 17.9 132 2.1 74 8.0 1.6 23 - 127 234 274 317 1.2
2018F 10.7 150 10.9 49 1.0 14.3 10.9 234 - 212 21.0 25.4 292 12.3
ETE] w 6.2 54 50 23 09 56 = 04 = =17 6.5 06 25 33
M 1.4 146 38 143 0.6 17 - 7.4 - 7.4 17.5 33 0.9 13
g 6.4 25.1 13 19.2 1.8 145 - 456 - 522 208 0.2 3.0 294
-6M 19 142 113 209 138 341 - 67.0 - 4856 29 125 271 425
1D 5.1 17.1 114 142 368 38.1 - 57.3 - 328 28.1 277 -39.9 36.6
ASTRRICE  2018-09-29 215000 137,000 55,100 92 78 16 24070 60100 1480 3742 2515 12580
MARKET CAP 2018-09-29 | 19,880,000 15.424,000  5119.600 | 1602200 975470 692,040 [ #VALUEl 907.080.0 " #VALUE 1250,100.0 | 1.409.800.0 | 811,610.0 383,170.0 _7.973,400.0
NDANOL | THAIOL  PTTGLOBAL | PETRONAS | PETRON | EXXONMOBL  CHEVRON CONO"ESPH‘LL INTEROIL VAERO ~ CVRENERGY  SPECTRA  WILLIAMS DELEK
Country INDIA | THALAND _ THALAND | MALAYSIA | PHILIPNES USA USA USA USA USA USA USA USA USA
Currency(mil. INR THB THB MYR PHP usD UsD UsD UsD usD UsD usD usD usD
[ES] 2075A 4632700 | 289470 396380 | 14459 | 350510 253820 129,500 31,605 7 87,002 5,391 2,462 7.283 B
2016A 3496100 271070 357980 | 14219 | 345480 226870 118,650 24043 - 71736 4616 2,558 7,209 4,571
2017A 3777800 | 321150 419250 | 16715| 412,170 263,010 141,000 30,860 - 88,809 5819 2,856 7,707 6,844
2018F 4213300 | 369430 479,180 | 18248 | 455410 309,840 174,080 38,186 - 113370 6,343 2,995 7,664 10957
EEEE 2015A 84,121 17,709 30,123 3519 19,121 24,378 6,494 2,144 88 6,779 568 1,302 2273 -
2016A 189,210 22,125 27,720 3388 | 22,956 11,729 1,551 4,959 -63 2,924 86 1324 2,661 0
2017A 297,090 26,394 140,862 4648 | 29739 4712 12,545 1489 -60 3,574 192 1435 - 162
2018F 296,900 23390 45123 5069 | 33861 32147 21633 9,284 -61 4,147 458 1761 2317 725
20[9] 2015A 59,107 11,931 24,096 2,779 3.886 16,074 6,997 1,398 81 4,402 23 1,050 3% -
2016A 118,950 16,899 23,028 2,755 5,369 9,055 2,606 3473 -52 1723 19 953 90 97
2017A 201,370 21,009 37,633 3924 | 11,444 15,691 7,939 709 a1 2177 62 1,155 1,563 73
2018F 204,770 18,321 42,622 4342| 14,059 19715 15131 5,163 74 2.864 233 1491 1615 463
£S 2015A 6.0 6.1 53 03 04 38 36 EX 16 88 25 33 06 E
2016A 1.8 87 5.1 03 06 22 14 2.8 11 37 02 31 0.0 13
2017A 207 101 83 0.5 1 37 41 0.6 0.8 49 07 34 17 10
2018F 225 89 9.5 0.5 12 47 8.0 45 1.5 6.5 2.5 3.2 16 54
PER 2015A 2556 144 152 269 205 223 336 - E 3.0 6.4 107 E -
2016A 129 10.2 15.9 27.0 144 39.4 88.2 - - 309 1828 1.4 - -
2017A 7.4 88 9.7 19.1 80 2. 295 1242 - 233 56.6 106 - 436
2018F 6.3 10.0 8.6 17.4 7.0 18.2 153 17.3 - 17.4 16.0 1.1 - 7.8
PBR 2015A 21 20 05 3.1 5 2.1 5 21 E 26 E 09 E -
2016A 19 17 15 29 13 21 16 28 - 26 - 0.9 - 26
2017A 17 15 14 26 1 20 16 31 - 2.5 - 0.9 - 21
2018F 13 14 12 2.5 09 19 15 3.0 - 23 - 15 - 19
EV/EBITDA 2015A 15.0 9.1 92 137 77 95 95 1438 E 60 E 134 - -
2016A 8.7 6.6 93 138 73 13.0 134 223 - 109 - 134 - a5
2017A 57 55 7.0 109 64 10.0 8.6 1.6 - 9.6 - 124 - 12.1
2018F 5.5 6.2 63 9.9 59 8.1 6.1 6.5 - 8.7 - 1.8 - 47
ROE 2015A 82 147 103 1.8 19 93 40 EX 150 205 E 9.1 29 -
2016A 16.3 17.9 98 10.5 105 53 11 102 - 9.1 - 7.5 24 9.0
2017A 27 19.4 148 13.9 7.2 8.9 56 10 - 106 - 8.5 73 54
2018F 19.1 145 148 147 17.2 10.1 93 16.5 - 12.5 - 7.5 8.7 26.4
e aw 30 1 0.0 a5 5.0 0.2 0.9 15 5 13 26 6.2 = 34
1M -1.4 50 0.6 -1.1 -4.1 6.0 32 54 - 35 57 5.9 - 221
EY -7 138 13 13 2.1 28 33 1.2 - 26 87 08 - 154
-6M 132 35 140 133 6.1 140 7.2 305 - 226 33.1 6.2 - 43
YD 211 145 44 216 5.2 16 23 410 - 2338 8.0 9.7 - 214
LASTPRICE 20180929 153.4 385 813 9.4 87 350 1223 774 E 138 202 357 - 424
MARKET CAP 2018-09-29 | 1.489300.0 | 180,540.0  366,300.0 | 74.880.0 | 814700 | 359.960.0 2343100  89.946.0 " #VALUEI| 48,6170 34923 175440 7 #VALUE! 3,561.8
Z: Bloomberg ZMIMA 7| &
Xt2: Bloomberg, StL38EXt
-—
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13 54. Global Peer Valuation(3)- Refining

Analyst 94 02-3771-7567 | SILU2GEX} 2] MX|MIE|

WESTERN ANADARKO DEVON EOG CHESAPEAKE ~ SOUTHWEST PENN WEST (CONTINENTAL NEWFIELD CONCHO DENBURY
USSR REFINING PETROLEUM ENERGY. RESOURCES ENIHIRNEEY ENERGY. GAS CORP PETROLEUM IAIGNES: RESOURCES EXPLORATION  RESOURCES. RESOURCES
Country USA USA USA USA USA USA USA USA USA USA USA USA USA USA
Currency(mil.) UsD UsD UsD UsD UsD UsD UsD UsD cAD UsD UsD usD UsD UsD
EET] 2015A 29,335 9,857 10,164 14,205 9318 4,487 11,463 2,417 1239 3,028 2,660 1617 2,451 1755
2016A 24,508 7,904 7,898 10,395 7,433 2,880 8,017 2,521 662 3,062 2,110 1,655 2,259 1,040
2017A 34,632 9,109 11,810 13,016 10,899 4279 9,111 - 424 3,489 2,999 1775 2,648 1,073
2018F 47816 8917 13,060 9,990 17,028 5,024 9,289 2,707 451 5,305 4,842 2,479 3971 1344
Fgolel 2015A 3,209 1,076 -924 1918 235 189 28 285 -796 -10 144 -117 373 397
2016A 1,147 394 -943 584 -875 244 159 300 -423 300 -363 348 302 119
2017A 1997 379 -477 1,865 1,052 648 1,133 332 -75 654 462 511 547 176
2018F 2,470 567 3,359 1,193 4,511 1,002 1,068 343 -221 1,661 1,818 1,009 1,352 402
209 2015A 1,795 482 -1273 1018 12 -152 -176 139 -1,147 -33 -101 116 130 139
2016A 504 138 1,589 -64 -966 21 -67 148 -331 -67 -336 209 63 9
2017A 959 134 1,225 956 550 408 703 166 73 273 149 423 287 34
2018F 1367 260 1419 767 3,232 638 782 185 2212 1,116 1,175 697 814 221
EPS 2015A 142 5.0 2.5 2.5 0.0 -0.2 -0.2 3.0 23 -03 -03 0.7 1.1 0.4
2016A 4.1 1.4 -3 -0.1 -18 0.0 -0.1 31 -0.7 -0.4 -0.9 1.1 0.5 0.0
2017A 6.4 13 -2.0 1.8 1.0 0.4 0.7 3.5 -0.1 19 0.4 2.1 19 0.1
2018F 8.8 23 2.9 1.5 5.6 0.7 0.8 38 -0.4 6.7 32 35 4.5 0.5
PER 2015A - - - 162 70872 - - 26.6 - - - 39.8 1432 15.9
2016A - - - - - 726.9 - 252 - - - 26.8 3250 2583
2017A - - - 2138 130.4 316 6.0 228 - 919 166.5 134 788 67.4
2018F - - 232 27.0 229 19.2 5.7 21.0 - 258 215 8.1 343 12.7
PBR 2015A - - 23 1.4 53 1.6 0.7 - - 29 5.4 23 29 1.0
2016A - - 23 34 5.7 19 - 2.2 - 28 6.0 56 28 39
2017A - - 27 29 5.2 1.8 - 2.1 - 28 58 4.0 2.6 -
2018F - - 2.8 2.2 39 2.0 - 19 - 2.5 4.1 27 1.8 24
EV/EBITDA 2015A - - 113 7.1 19.1 9.3 6.3 - - 183 16.9 9.6 19.7 6.6
2016A - - 129 13.1 277 147 19 9.2 - 17.2 193 8.5 208 1438
2017A - - 9.2 9.0 16.2 11.0 79 9.7 - 142 140 78 189 15.0
2018F - - 6.7 8.1 9.6 7.2 6.2 10.0 - 9.6 8.2 5.2 12.4 9.0
ROE 2015A 359 37.8 -13 6.1 -0.5 2.1 -13 8.8 -23.0 12 EX] 40 2.1 2912
2016A 8.7 99 -119 -0.7 7.6 0.1 16.6 9.1 - -0.6 =79 16.4 1.0 =37
2017A 13.1 7.7 -1 14.4 36 6.4 -58.2 - - 27 238 334 35 11
2018F 13.0 13.5 14.0 7.1 18.4 9.0 -91.0 9.8 - 9.8 202 389 7.8 36.0
208 W - - 43 =15 6.8 37 1.1 -0.5 - 1.0 9.7 -0.7 6.9 10.9
-M - - 47 -7.0 79 2.0 1.4 2.2 - -03 35 57 114 13
-3M - - -8.0 -9.1 25 -14 -143 36 - -8.0 5.4 -47 10.4 289
-6M - - 1.6 256 212 19.5 487 16.9 - 1.4 158 18.1 16 1263
YTD - - 25.7 3.5 18.2 1.0 13.4 -18 - 0.8 289 -8.6 1.7 180.5
LASTPRICE  2018-09-29 - - 67.4 39.9 127.6 16.9 45 79.0 - 174.2 683 28.8 152.8 6.2
MARKET CAP 2018-09-20 ' #VALUEI"  #VALUEI|  34519.0 203210  73889.0 16,1600 4,096.1 38087 " HVALUEl  29,682.0 25,676.0 57619 30,590.0 2,856.0
CIMAREX ULTRA RANGE MARATHON ROYAL GAZPROM POLSKI
ENERGY CO PETROLEUM RESOURCES PHES;SJM DUTCH SHELL BP TOTAL SARAS ENI NEFT ROSNEFT GALP ENERGIA |  NESTE OIL Eiﬁ%m PETROBRAS
Country USA USA USA USA UK. UK. FRANCE ITALY ITALY RUSSIA RUSSIA PORTUCAL FINLAND POLAND BRAZIL
Currency(mil.) UsD UsD UsD UsD UsD UsD EUR EUR EUR UsD RUB EUR EUR PLN BRL
ITEXT] 2015A 1,465 - 1619 73228 | 254,490 213,090 [ 131,010 8,870 84,390 24,514 5,101,600 15917 11,156 89,292 343,780
2016A 1,250 - 1,647 61,602 237,810 178,820 118,180 6,819 56,074 28,188 4,899,100 13,616 11,272 79,477 283,720
2017A 1,893 910 2,433 73882 292,120 234310 | 121,550 7,744 67,055 35,566 5,918,500 15,582 12,914 95360 | 286,430
2018F 2317 794 2,615 85110 | 383,400 301,850 | 172,700 9,061 75,526 37,251 8,185,200 18,010 14,665 108,140 | 357,990
Fgole! 2015A -3 - 261 5,181 12,361 9,949 9,822 5293 3,841 3,765 721,090 990 843 7,537 41,473
2016A 150 - 61 2,278 9,593 4,745 7,617 291.1 2,201 4,182 708,070 743 1,012 5,429 26,272
2017A 742 436 477 3843 16,781 12,011 10,368 298.5 5738 5378 722,060 1,082 1,081 7,798 49,657
2018F 890 287 300 5,002 32,902 20,057 18,455 216.1 10,857 5,998 1,255,600 1,539 1,241 6,150 82,914
£0[9] 2015A -46 - 55 3115 10807 6,450 8,754 3446 805 2,502 375,720 600 620 3,782 4,673
2016A 64 - 26 1,041 8,120 2,987 7,516 157.4 -487 3324 189,860 480 790 4915 5,322
2017A 436 278 131 1,968 15,640 6,055 8,509 193.9 2,060 4,718 235,700 575 824 6,521 10,309
2018F 648 153 265 2,512 22,728 11,146 12,109 120.7 4,337 5,427 621,640 759 1,006 4,724 34,719
EPS 2015A -0.6 - 03 538 17 2.1 37 0380 0.231 0.577 36.3 07 25 9.2 0.4
2016A 0.7 - -0.2 2.0 1.0 1.1 3.1 0.181 -0.162 0.775 18.3 0.6 3.0 11 0.3
2017A 48 19 05 38 19 18 34 0188 0.572 0.988 218 07 32 15.5 08
2018F 6.8 07 1.0 52 27 33 46 0.125 1.205 1.144 59.9 09 39 10.6 3.1
PER 2015A - - 52.1 139 20.2 21.9 15.5 49 69.8 - - 23.6 - 109 55.5
2016A 1349 - - 40.9 333 420 193 102 - - - 293 - 9.0 -
2017A 19.4 06 331 209 18.0 25.0 156 9.8 28.2 - - 246 - 6.5 27.7
2018F 13.6 1. 16.3 154 126 13.9 12,1 147 13.4 - - 18.8 - 9.4 6.8
PBR 2015A 25 - 0.9 34 13 1.4 1.6 17 1.0 - - 27 - 19 0.9
2016A 36 - 0.7 3.1 1.5 16 1.6 18 12 - - 30 - 16 1.1
2017A 35 - 07 32 1.4 16 15 17 12 - - 28 - 13 09
2018F 28 - 07 3.0 1.4 5 1.4 1.6 12 - - 28 - 12 07
EV/EBITDA 2015A 12.0 - 79 8.1 9.2 8.0 8.4 2.1 52 - - 13 - 54 87
2016A 15.1 - 12.1 125 106 9.4 97 33 7.2 - - 123 - 6.6 79
2017A 8.4 37 77 9.4 7.4 70 8.5 32 53 - - 9.4 - 4.5 6.4
2018F 6.5 46 6.8 9.0 5.8 53 6.1 4.5 3.6 - - 7.4 - 59 4.6
ROE 2015A 14 - 16 262 43 44 106 38.1 14 135 141 1.4 200 209 22
2016A 23 - -06 76 42 33 8.6 189 0.6 185 102 100 236 186 -0.8
2017A 18.0 - 24 1438 82 6.1 9.9 199 43 175 8.6 1.5 210 20.2 39
2018F 217 - 44 - 1.7 10.7 1.8 1.4 8.8 17.9 144 15.9 217 137 1.4
298 B 06 138 29 -4.1 26 32 17 5.4 0.0 - - 40 - 46 47
-M 10.0 -14.5 35 2.8 5.4 7.5 37 -15.4 -7 - - 22 - 29 9.5
-3M -8.6 -51.5 16 140 03 1.0 7.0 -11.2 -0.6 - - 46 - 240 27
-6M -0.6 -73.1 16.9 9.4 18.0 13.7 21.0 34 83 - - 1.7 - 18.4 -1.5
YD -238 -87.6 04 21.2 63 9.7 213 -8.0 14.4 - - 1.5 - -93 31.0
LASTPRICE  2018-09-29 929 1.1 17.0 80.0| 2,636.5 46.1 558 18 18.7 - - 17.1 - 234 211
IMARKET CAP 2018-09-29 8,862.4 220.7 4,238.2 36,067.0 | 220,760.0 154,110.0 | 148,880.0 1,752.7 68,083.0 r #VALUE!” HVALUE! 14,172.0 [ HVALUEl 10,004.0 | 298,480.0
Z: Bloomberg 74l A J| &
Xt2: Bloomberg, StL38EXt
-—
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Mogtob/Ye F2t Y Analyst 8X/d 02-3771-7567 | OtLta-§- Xt 2| A X|AlE

3. PETROCHEMICAL Update
(1) Price & Margin Trend

% 55. Petrochemical Price Trend

Daily Weekly Average Montly Average Quarterly Average Yearly Average
(T $/Ton, %) 9/28 9/27 Chg. | 10-1st  9-4th Chg. |Sep-18 Aug-18 Chg. QTD 3Q18 2Q18 1Q18 Chag. "7 16
HE&/R7H/GA
KRW/USD(H/€&) 1,118 1,121 -0.3 | 1,726 1,133  -0.6 | 1,123 1,086 3.5 1,704 1,077 1,074 1,074 0.3 1,131 1,161
Dubai($/bbl) 73.4 73.4 0.0 72.5 71.0 2.1 73.3 73.5 -0.3 63.2 71.7 638 638 12.4 53.1 41.3
WTI($/bbl) 68.7 69.6 -1.3 68.8 69.0 -0.2 71.0 66.2 7.2 60.1 67.5 62.7 623 7.6 50.9 43.4
Brent($/bbl) 74.3 745 -0.3 73.9 72.5 1.9 75.4 75.7 -0.5 655 747 67.0 669 11.4 54.8 451
Naphtha 716 717 -0.1 711 688 3.3 680 654 4.0 502 663 641 582 3.4 496 399
Commodity
Natural Rubber($/Ton,SMR20) | 1,335 1,348 -1.0 | 1,342 1,339 0.2 | 1,337 1,344 -0.5| 1,541 1,338 1,405 1481 -4.8| 1657 1,388
Cotton(cent/lbs) 77.5 77.8 -0.4 78.3 792 -1.2 81.6 85.0 -4.0 69.0 842 86.4 80.2 -2.6 72.1 65.6
HEXT]
Ethylene 1,130 1,160 -2.6 | 1,154 1,156 -0.2 | 1,211 1,253 -3.4 | 1,091 1243 1235 1242 0.7 | 1,068 1,045
Propylene 1,135 1,135 0.0 | 1,135 1,127 0.7 | 1,702 1,083 1.8 895 1,079 1,055 1,026 2.3 879 716
Butadiene 1,345 1,350 -0.4 | 1,403 1,495 -6.2 | 1,627 1,716 -5.2 1,140 1,659 1,554 1,319 6.7 1,475 1,135
Benzene 862 858 0.5 853 842 1.4 859 878 -2.2 780 855 844 895 1.4 839 649
Toluene 807 807 0.0 807 809 -0.3 815 790 3.2 643 785 754 719 4.1 689 630
Xylene(ISO-MX) 919 910 1.0 909 905 0.4 911 904 0.8 659 881 802 764 9.9 668 627
Ethylene Chain
HDPE 1,280 1,280 0.0 | 1,280 1,272 0.6 | 1,277 1,302 -1.9 1,168 1,305 1,352 1,330 -3.5 1,165 1,128
LDPE 1,120 1,120 0.0 [ 1,720 1,114 0.5 | 1,115 1,140 -2.2 1,202 1,139 1,206 1,229 -5.5 1,222 1,183
LLDPE 1,110 1,170 0.0 | 1,108 1,092 1.5| 1,095 1,110 -1.4| 1,143 1,110 1,176 1,198 -5.6 | 1,137 1,127
MEG 890 881 1.0 878 875 0.4 929 928 0.0 885 919 956 989 -3.9 851 659
Propylene chain
PP 1,240 1,240 0.0 1,237 1,226 0.9 1,218 1,217 0.1 1,079 1,220 1,225 1,208 -0.4 1,047 950
AN(Acrylonitrile) 2,220 2,250  -1.3 | 2,240 2,220 0.9 [ 1,899 2217 2,011 1,858 10.3 1,579 1,122
2-EH 1,200 1,200 0.0 | 1,793 1,176 1.4 [ 1,09 1,173 1,183 1,107 -0.9 990 802
Rubber chain
SBR 1,645 1,645 0.0 | 1,785 1,835 -2.7 [ 1,714 1795 1,785 1,727 0.5 1,982 1,499
Styrene chain
Styrene(SM) 1,400 1,398 0.1 | 1,402 1,395 0.5 | 1,399 1,418 -1.4 1,214 1,388 1,358 1,360 2.2 1,221 1,031
PS 1,515 1,510 0.3 | 1,518 1,520 -0.2 [ 1,482 1517 1549 1545 -2.1 1,373 1,191
EPS 1,555 1,550 0.3 1,565 1,583 -1.1[ 1,510 1,569 1,600 1,547 =-1.9 | 1,394 1,209
ABS 1,830 1,830 0.0 | 1,865 1,946 -4.2 [ 1,974 1920 2031 2,043 -5.4 1,852 1,353
Vinyl chain
EDC 370 370 0.0 353 333 6.0 [ 258 333 287 232 16.1 265 267
VCM 700 700 0.0 715 741 3.5 754 729 769 813 -5.2 747 698
Caustic Soda 480 480 0.0 458 433 5.8 r 567 437 574 630 -23.9 538 362
PVC 880 880 0.0 930 948 -1.8[ 922 939 937 949 0.2 899 827
Polyester chain
PX 1,309 1,301 0.6 1,289 1,268 1.6 1,307 1,135 15.2 824 1,143 965 944 18.4 834 774
TPA 1,020 1,020 0.0 | 1,021 1,035 ~-1.4 | 1,054 923 14.2 650 941 807 756  16.6 652 600
PET Bottle 1,365 1,400  -2.5 | 1,401 1,349 3.9 1,207 1,378 1,358 1,213 1.5 1,032 888
Phenol chain
Phenol 1,260 1,300 -3.1 | 1,275 1,175 8.5 1,187 1,233 1,350 1,368 -8.7 987 897
Acetone 645 665 -3.0 661 658 0.6 759 675 788 833 -14.4 789 609
BPA 1,753 1,748 0.3 | 1,746 1,792 -2.6 | 1,551 1,792 1,773 1652 1.1 1,262 1,069
ETC.
OX 1,025 1,025 0.0 | 1,019 963 5.8 809 951 820 828 16.0 736 712
PA 1,150 1,140 0.9 | 1,128 1,056 6.7 | 1,053 1,083 1,181 1,060 -8.3 988 833
DOP 1,350 1,350 0.0 | 1,336 1,271 5.1 1,212 1,292 1,295 1,230 -0.2 1,082 943
Caprolactam 2,180 2,160 0.9 | 2,145 2156 -0.5| 2039 2149 2147 2084 0.1 1,936 1,356

X}2: Industry Data, Cischem, SHt2-85Xt
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a3 56. OIZH 713 3 Spread F0]

Analyst @XH4J 02-3771-7567 | OHLL2§5X} 2 A{X|MIE]

J3 57. 22T 714 § Spread 30|

(US$/Ton) Ethylene(&h (US$/Ton) (US$/Ton) Propylene(Eh) (US$/Ton)
1,600 Ethylene-Naphtha(1M Lagging, <) J 1,000 1,800 Propylene-Naphtha(1MLagging, ©) 800
1,240. 0$/ 1,600 |
1,400 - 800 Wb‘ - 600

1,400 ;
600 "\‘\A
1,200 - 1900 J ‘ - 400
400 '
1,000 1 1,000 \ - 200
200
800
800 A g 0
0 600 1,130 %/
600 . . . . . . . . -200 400 . . . . . . . . -200
101 111 1210 131 141 151 161 171 18.1 191 101 111 121 131 141 151 161 17.1 181 191
Xt&: Cischem, OHL2 8 EXt Xt&: Cischem, SLZ38EXt
J% 58. SEHLQN 713 ! Spread 0] I3 59. 4Rl 7FA 3! Spread 0]
US$/Ton Uss$/Ton Us$/Ton US$/Ton
¢ ) ) ¢ ) ¢ ) — Benzene(%f) Benzene-Naphtha(1M Lagg(lng, Q) )
5000 1 —— BD@E) BD-Naphtha(1M Lagging, ¥} 4,000 1,700 + - 600
- 3,500 i L 500
4,000 - f 1,500 ﬁ'
o 1,300 \ (! \ 840.05/2
, 1 \J . =
] - 2,500
3,000 } V/ - 300
- 2,000 1,100 - N\
2,000 1,450.0$/E 200
“ 1,500 900 _
o0 \f - 1,000 ~ 100
’ - 500 707 r 0
0 . . . . . . . . 0 500 . . . . . . . . -100
101 111 121 131 141 151 16.1 17.1 181 19.1 101 111 121 131 1410 151 161 17.1 181 191
Xt&: Cischem, OtLg-8SXt Xt&: Cischem, otLtg&SXt
I3 60. ST 714 3 Spread 0] J3™ 61, X1l 7kA 3! Spread 0]
(US$/Ton) Toluene (US$/Ton) (US$/Ton) Xylene(&h) (US$/Ton)
1,600 r 500 1,400 _ i r 500
’ Toluene-Naphtha(1M Lagging, <) ’ Xylene-Naphtha(1M Lagging, 2)
- 400 - 400
1,400 h, 1,200
IJ - 300 ) - 300
1,200 " \ N
'Lj Tl O \\,J\, - 200 1,000y ) - 200
1,000 y ‘ ! U
- 100 800 | - 100
‘ ]
800 \qJ 815.0$/& i\ /
0 0
600 817.56/=
600 - -100 \ - =100
400 . . . . . . . . -200 400 . . . . . . . . -200
10.1 11.1 121 131 141 1571 16.1 17.1 18.1 19.1 10.1 11.1 121 13,1 140 1571 16.1 17.1 18.1 19.1
XtZ: Cischem, OtU-2-§EXt Xt&: Cischem, Ott58§FXt

9 OlUZ8EX
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O 62. HDPE 714 9! Spread 0]

Analyst @XH4J 02-3771-7567 | OHLL2§5X} 2 A{X|MIE]

O 63. LDPE 71A §! Spread 30|

US$/Ton /Ton US$/Ton US$/Ton
¢ >—HDPE(I¢) HDPE-Naphtha(1M Lagglng, -%) ) ¢ ) —— LDPE(EN) ¢ :
1,700 000 2,000 LDPE-Naphtha(1M Lagging, ) 1,200
1,600 L
- 800 1,800 - 1,000
1,500 fﬂ\]\(\ 500
1,400 - 600 1,600 1 ;
1,187.5/& /\// - 600
1,300 ! - 400 1,400 - '\/ \
N - 400
1,200 /
- 200 1,200 1 L
1,100 200
1,147.5$/§
1,000 T T T T T T T T 0 1,000 T T T T T T T T
101 111 12,1 131 141 151 161 171 181 19.1 10.1 11.1 121 131 147 151 161 17.1 181 19.1
Xt&: Cischem, UtLU-3-§FXt Xt&: Cischem, OHtZ5§FXt
O 64. LLDPE 7t 9 Spread 30| 1% 65. PP 7tA Y Spread 0|
Us$/Ton US$/Ton
(US3/Ton) —— LLDPEGED) LLDPE-Naphtha(1M Laggln(g, J ) (Us$/Ton) —PP@ED (Us$/Tom)
1,700 ,000 1,800 PP-Naphtha(1M Lagging, ©) 1000
1,600
- 800 1,600 800
1,500 /\{[\{IN\
1,400 ‘ - 600 1,400 A 600
1,300 / - 400 1,200 400
1,200 | 1,247.5%/&
- 200 1,000 200
1,100
1,112.5$/§L
1,000 r r r r r r r r } 800 r r r r r T r r 0
10.1 11.1 121 131 141 151 161 17.1 18.1 19.1 10.1 11.1 121 131 141 151 161 171 181 19.1
Xt2: Cischem, OtU2SEX xt&: Cschem, OtLZ8FXf
% 66. MEG 7tA G Spread 0| 1% 67. ABS 713 9! Spread 0|
Us$/Ton Ton US$/Ton Us$/Ton
¢ ) MEG(XH) MEG-Naphtha(1M Lagglng( -.-{ ) ¢ ) — ABS(%}) ABS- Naphtha(H\/ILagglng,(-.-) )
1,500 - 2,400 181508/ 1,700
2,200
1,300 400 1,400
/ 2,000 '
1,100 | 1,800 /\
) - 200 - 1,100
900 1,600
880,03/
. A 1,400 L 500
700
1,200
500 T T T T T T T T -200 1,000 T T T 500
101 11.1 121 131 141 151 161 171 181 19.1 0.1 111 12,1 13.1 14.1 15,1 16.1 17.1 18.1 19.1

Xt2: Cischem, OtLtZ-§ St

5 OU8ER

Xt&: Cischem, OtLU3-8§Xf
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% 68. PVC 71A 9! Spread 30|

Analyst @XH4J 02-3771-7567 | OHLL2§5X} 2 A{X|MIE]

O 69. SM 71A Yl Spread 30|

US$/Ton UsS$/Ton
(US$/Ton) PVC(ED (US$/Ton)
1,300 PVC-0.51*Ethylene(1M Lagging, %) 700
1,200 600
500
1,100
f \ ’\ 400
1,000 [ \ fu \ \
l‘ ‘ U / ha [ 300
Wl
Lf I 200
875.0%/&
800 100
700 r r r r r ' r r 0

10.1 111 121 131 141 151 161 17.1 181 19.1

(US$/TOH)— M(Zf) SM-Naphtha(1M Lagglng,(-.-)wTon)
2,000 1,200
1,800 1.417.551F) 000
1,600 - 800
1,400 | / V‘ - 600
1,200 L 400
1,000 - 200
800 T T T T T T T T 0

10.1 11.1 121 13,1 141 151 16.1 17.1 181 19.1

Xt&: Cischem, OHLIZ-SEXt

2 70. PS 71A ! Spread 30|

Xt&: Cischem, OHLtZ-SEX}

% 71. PX 713 9 Spread 0|

(US$/Ton) (US$/Ton)
—_— X — i )
2,000 PS(Zh) PS-Naphtha(1MLagging, 2) 1,200
1,510.0%/&

1,800

- 1,000
1,600

- 800
1,400

- 600
1,200
1,000 T T 400

10.1 111 121 131 141 151 161 171 181 19.1

Us$/Ton $/Tori
( - PX(&D) PX-Naphtha(1M Lagging, %_ )
2,000 - 1,000
1,800 .
1,600 4 !
1,400 ‘ ( r v 1350.08/E | ¢oo
1,200 o
1,000 {1 |
800 ; - 200
600 e ——— o

10.1 11.1 121 131 141 151 16.1 17.1 181 19.1

Xtg: Cschem, OtLE8SXt

% 72. TPA 7tA Y Spread 0|

xt&: Cischem, OtLU3-8SXt

1 73. SBR(Styrene Butadiene Rubber) 7}A §! Spread 30|

(US$/Ton) (US$/Ton)
—— TPA])
1,7 1 r
700 TPA-0.67*PX(1MLagging, &) 600
1,500 -
- 400
1,300 -
1,035.0$/&
1,100 - M\/\_\ - 200
900 A ‘f,\
0
700 4
500 -200

10.1 111 121 131 141 151 161 17.1 181 19.1

($/Ton)
5,000

—SBR(SEA, 1502 grade, Xf)
SBR-0.81*BD(Q)

Jh |

101 111 121 131 141 151 161 1710 181

Butadiene(SEA, %})

4,000

3,000

2,000

1,000

Xt2: Cischem, OtLtZ-§ St

5 OU8ER

Xt&: Cischem, OtLU3-8§Xf
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Analyst @XH4J 02-3771-7567 | OHLL2§5X} 2 A{X|MIE]

O 74, Ft= 2= J1A 9 Spread 30| % 75. BPA 71A Y Spread 30|
Us$/Ton Us$/Ton US$/Ton Uss$/Ton
( ) —— T Z22ENE}) ¢ ) ¢ )— BPA(Z}) BPA Spread(1m Lagging, (-?-) )
4,000 7r2§—‘___-|}.%;._ulﬂ;‘ﬂ<flm Lagglng,—?—) r 2,900 2,800 r 800
h
3,500 \ - 2,400 2,400 N - 600
3,000 | /U
, ' - 1,900 2,000 1 - 400
2,500 {/\" N
' v 2,160.0/$/E | N\
. - 1,400 1,600 ‘ - 200
2,000 J \/:‘"’A’" ( 1752[58/=
Iy ¥ L F
1,500 u J\\ ,/’ 900 1,200 0
A
Vv
1,000 : : : : : : : : 400 800 : : : : : : : : -200
10.1 111 121 13.1 14.1 151 16.1 171 18.1 19.1 101 11.1 121 131 141 151 16.1 17.1 181 19.1
Xtg: Cischem, OtLEZ8 Xt 21 BPA Spread=BPA-(Acetone*0.28+Phenol*0.88)
Xt&: Cischem, Ottg& S 2 AX|AIE
I 76. HOK(Cotton) 71 Z0| I 77. M 112 (Natural Rubber) 712%0|
(Cent/Ibs) ($/Ton) )
e — oA 4,000 Natural Rubber Price ($/Ton)
’ ] Natural Rubber Year Average($/Ton)
105 1 3,500 m
95 1 3,000 - V\
85 1 2,500 - r'l
75 2,000 -
65 1 1,500 1 ‘h‘“ﬂ\\.jw Wm
55 - - - - - - - 1,000
1.1 121 13.1 141 151 16.1 171 18.1 12.112.713.113.714.114.715.115.716.116.717.117.7 18.118.7
Xt&: Bloomberg, OtLa8SAt XtE: MRE, O3-S 55Xt

& OUZ8EX

19



Mootet/ Yy g FU Y Analyst @XH%J 02-3771-7567 | OHtZ§-5X} A X MIE]

4. REFINING Update

(1) Price & Margin Trend

1 53. Global Peer Valuation(3)- Refining

Daily Weekly Average Montly Average Quarterly Average Yearly Average
(&: $/bbl, %) 9/28  9/27 Chg. | 10-1st  9-4th = Chg. | Sep-18 Aug-18 Chg. | 3Q18 2Q18 1Q18 Chg. "7 16
&/ Q 7t/ HA
KRW/USD(H/E™) 1,111 1,113 -0.1 1,115 1,122 = -0.6 1,120 1,124 -0.4 | 1,123 1,077 1,074 4.2 1,131 1,161
Dubai($/bbl) 80.0 80.4 -0.4 79.7 76.8 3.7 76.1 71.9 5.8 73.8 71.7 63.8 2.8 53.1 41.3
WTI($/bbl) 73.3 72.1 1.6 72.3 70.3 2.8 69.4 67.6 2.6 69.3 67.5 62.7 2.7 50.9 43.4
Brent($/bbl) 82.7 81.7 1.2 81.8 78.8 3.8 77.9 73.2 6.5 75.5 74.7 67.0 1.1 54.8 45.1
M QHS($/bbl, T2
Gasoline  (95RON) 91.9 91.8 0.0 91.5 89.7 1.8 88.4 84.3 4.1 85.2 84.4 77.4 0.8 68.0 56.2
Diesel (0.05%) 95.7 96.2 -0.5 95.3 91.9 3.5 91.8 86.6 5.2 88.0 86.6 78.5 1.3 65.6 52.1
Kerosene 94.0 944 -0.4 93.7 91.0 2.7 90.6 86.7 3.9 88.2 87.2 79.8 0.9 65.3 52.9
B-C (180cst) 74.5 74.5 0.0 73.8 70.4 3.4 69.6 69.3 0.4 69.7 65.6 57.6 4.2 49.6 35.5
Naphtha 78.3 78.4 -0.1 77.6 74.9 2.7 74.0 71.4 2.6 72.3 70.6 63.4 1.7 53.7 42.6
Crack to Dubai($/bbl, 5Z)
Gasoline 11.8 11.5 0.4 11.8 129 -1.0 12.3 124 -0.1 11.4 12.6 13.6 -1.2 14.9 14.9
Gas Oil(BS 15.7 15.8 -0.2 15.6 15.0 0.6 15.7 14.7 1.0 14.2 14.9 146 -0.7 12.5 10.8
Jet Kerosene(5-& 13.9 140 -0.1 14.0 142 @ -0.2 14.6 148 -0.3 14.4 15.5 16.0 -1.1 12.2 11.6
Fuel-Oil(B-C) 5.5 -5.8 0.3 -5.9 6.4 0.5 6.4 -2.7 -3.8 -4.0 -6.2 -6.2 2.2 -3.5 -5.8
Naphtha -1.8 -2.0 0.3 2.1 -1.9 1 -0.2 -2.0 -0.5 -1.5 -1.4 1.1 -0.4 -0.3 0.6 1.3
Margin($/bbl, &2
Simple Crack 4.0 3.9 0.1 3.8 3.6 0.2 3.8 53 -1.5 4.4 3.9 4.0 0.5 4.5 3.1
Complex Crack 9.0 8.9 0.1 8.9 8.9 0.0 9.0 94 -0.4 8.7 9.1 93 -0.3 8.8 7.8
XtE: Industry Data, Cischem, StLta8 Xt
J3™ 79. Y718 &/SY O 20| J% 80. HIZE Crack OHXIZ0]
(US$/bbl) (US$/bbl), Y =
Singapore Simple Crack Singapore Complex Crack 30 At Crack 7t&d Crack st Crack
20 1 —— #H9 Crack B-C Crack
2
15 1 0
10 - 10
5 0 t}'
0 r . (10) \F
111 121 131 141 151 16.1 171 18.1 1.1 12.1 13.1 14.1 15.1 16.1 17.1 18.1
Xt2: Petronet, Stta-8-5Xt X}2: Petronet, OtLg 85Xt
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O 81. 349/ dAt/B-C Crack 0|

Analyst @X§4) 02-3771-7567 | OIL}2 G EX} AX|MIE

J3 82. 5/8% Crack F0|

(US$/bbl) (US$/bbl)
0 At Crack 7t&2 Crack B-C Crack 2 - — 5& Crack 34 Crack
20 27 '
I [ h
2 114
10 ‘” 1]
191 |'k ||" .‘ V\ w\r( M
W |/ ) |
o B4 i 16 1 M I,{“‘.l ATl ‘K
| u_ l/ . ) ) . .‘ ,.’.‘ IF“
ﬂ J d ¥ . I e .
I ! 13 ! ! [T i
(10) - . ! " AL ff|.,'~,,"‘
10 1 1‘ t b
(20) - 7
1.1 12.1 13.1 14.1 15.1 16.1 17.1 18.1 1.1 121 13.1 14.1 151 16.1 17.1 18.1
Xt&: Petronet, OfLtZ-§-5 Xt Xt&: Petronet, OtL5§EXt
(2) UR&YN 5F
I3 83. WTI-Brent 352t 7HHX0| O3 84, 22 Y840
(‘_é*ﬂi /bb') WTI-Brent Spread(-?-) (ré"ﬁ /bbD (mn b/d> =228 484
— WTI(X) -5 104
Brent(£
120 rent(f)
-0
100 L s 101
- -10
80 98
=15
60
- =20 95 -
40
r 25 —e—2018d ——2017\d 20163
20 -30 92
10 11 12 13 14 15 16 18 Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

X}&: Bloomberg, OHLt2-§EXt

O 85. 224 u9ga

Xt2: Bloomberg, OtLta-&SXt

O 86. 22 U3F2 - OPEC

(mnb/d)
102 A

101 -
100 - 9.4
99 -
98 -
97
9 -

—e—2018&@

95 - —20174

2016'3

94
Jan Feb Mar Apr May Jun Jul

Aug Sep Oct Nov Dec

(mnb/d)
34 -

Sg-OPEC

33~

32

31 1

—e—2018'd

—2017¢ 20164

30

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

Xt2: Bloomberg, OtL-38FXt
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Moot/ o =7t 59 Analyst 8X{4J 02-3771-7567 | OFLE2GEXt 2| AX|AIE]

73 87. 224 9833 - Non OPEC 73 88, 324 Y4 ZYUFY 50|
mnb/d . mnb/d
( ) &5~ Non-OPEC ( ) SE2Y /L 2YFTTHED % of capa($)
60 31 30%
“o—0—o
59 — 9
/ 597 9.2 27 26%
_®
581 572 574 _o—® 583 23 22%
— 58
./.
57 1 o 57.7 19 18%
56 | 56.8 15 14%
55 11 10%
54 —e—2018 20174 2016 7 6%
53 T T T T T T T T T T T ] 3 2%
Jan Feb Mar Apr May jun Ju Aug Sep Oct Nov Dec 16.4 16.7 16.10 17.1 17.4 17.7 17.10 18.1 18.4 18.7
Xt&: Bloomberg, OtLa&SXt Xt&: Bloomberg, tLtg&SXt
O3 89. x| Yriidy| Jt5E *0|
Yo %
100 - - 100
95 4 - 85
90 4 80
85 4 85
80 4 80
75 B — A 75
bbb ®2 2 2 @29 90
> o = = =
7383888228533
— S — EJ-16 - Selected Asia®
Note: * Includes Japan, China, India and Singapore
Sources: EIA, Eurcilstock, PAJ and Argus Media.
Xt2: OPEC 7€, OtLUS&FXF 2fMXMIE
(3) MOXNIE £28& Indicators
O 91, 02 YWy £2%0| O 92. O]2 Distillate 4230|
(thb/d) » i (thb/d) ' >
11,000 20164 2017¢ 6,200 — 20164 20174
—e— 2018 13~17E B2 —e— 20184 13~17E B2
10,500 5,700
! o !  J
o — O .\ ° \ Ve |
NN LAY
10,000 ® ~—\ 5,200 \ § /\ d
VZ /. /
) \ \/ [ )
L)
9,500 \ 4700 { 7
( ]
9,000 / 4,200
8,500 — — — — — — 3,700
Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
It&: ofg 8 EAt Tta: ofg8EAt

5 OIUZ8EX 22



1Y 92. 53 e +230|

Analyst @XH4J 02-3771-7567 | OHLL2§5X} 2 A{X|MIE]

1% 93. 33 5/3% 4230

(000 Ton) e, YoY) (000 b/d) (%, YoY)
3|dro A Q(Xh) —e— 3|HIQ A QX9 (D) Z/7A0 AQ(X —e— S/ 0 AQ=JLO(O
3,500 - =TT T STTTH0 R 25% 5,000 - /8% +8Eh /8783 r‘é(-r’)_ 35%
L 0,
0% o 300/0
3,000 4,500 () - 25%
- 15% 20%
15%
2,500 4,000
10% 10%
5% 5%
2,000
, 3,500 0%
0% K -5%
1,500 s 3,000 - -10%
-15%
1,000 T T T T T T T T T -10% 2,500 -20%
09.1 10.1 11.1 12,1 13.1 14.1 151 16.1 17.1 18.1 S 09.1 10.1 11.1 12.1 13.1 14.1 15.1 16.1 17.1 18.1
Xt&: Bloomberg, OtLtZ§-FXt Xt&: Bloomberg, OfLg8§FAf
J™ 94. T2 T2 HQNIE +8 0| J™ 95 3= MEMIEE &Y 0l
('000 Ton) (%, YoY) ('000 Ton)
AL {+5/8 R+FO Total(F) A AL L e 5/ m—FO —— &3
9,000 - 25% 1,000 1
—eo— L J3+T/FR+FO Total T7H&(%) A AO|
oTe P
® 20%
8,000 - I ® 500 1
o 15%
o [ )
7,000 - .C.O.l\. ,:\ ol® 10% 0
'o‘d ot VR 1 *lae
o2'lle e L jole oles ® e
o0 (W @g e gaco “\ ,‘ 5%
6,000 1 |1 @ Ol@‘ .l ol e el |® ° -500
T A~ <
%O. M e 0 e x‘.!‘. il H. ,0.‘ IJ". 0%
5,000 - ¢ LA e ~1,000 1
l W || ST 5o
° EFEV
4,000 b 1004 -1,500 -
09.1 10.1 11.1 12,1 13.1 14.1 15.1 16.1 17.1 18.1 08.1 08.1209.1110.10 11.9 12.8 13.7 14.6 15.5 16.4 17.3 18.2
X}t2: Bloomberg, OtLZ8-SX} Xt2: Bloomberg, OtLU385Xt
J¥ 96. 0|F oY+ +UEF 30 J¥ 97. 012 F2YF $ESET 30
(th TEUs) (%, YoY) (th TEUs) (%, YoY)
FRUT FYSTCMA) YoY FAYPHESTOMA)  ——YoY
800 - - 30% 340 - 40%
- 20%
700 300 - 20%
- 10%
Al n/\ ] i A/\
600 A ¥ 0% 260 A—r 0%
v \Jv v v V W | v
- -10%
500 220 - -20%
r -20%
400 -30% 180 -40%
06.1 081 101 121 141 161 18.1 06.1 081 101 121 141 161 181
Xt2: Bloomberg, OtLE8-5X} Xt&: Bloomberg, OtLa8SXt
-
5 OUS8EXA 23



@) X[9/HFE 0|

I3 98. Y71 & MLHIE Hax0|

Analyst @XH4J 02-3771-7567 | OHLL2§5X} 2 A{X|MIE]

2 99. ‘J7tE Lt. Distillate X{1%0|

(000 bbl) YILE FHQHE 1
60,000 -
55,000 -
50,000 1

Q@ —
45,000 ¢ —@ ~~—" =

@
@
40,000 ./ N> e
35,000 - '"13~"17 Range — '"13~'17 average
2017 —e— 2018

30,000

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

('000 bbl) J7HE Lt. distillate X

18,000 1

16,000 - o

() @
14,000 - \
o—1 .< \ / \.

20 N~
10,000 1

8,000 1 '13~'17Range  — '13~'17 average

2017 —— 2018
6,000

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

X}&: Bloomberg, OHLt2-8-EXt

33 100. J7IZ Mid. Distillate X{113:0]

X}&: Bloomberg, OHLt2S-EXt

% 101. ‘J7IE Residue Xj1%0|

(000 bbl) 447+ Mid distilate X1
16,000 1 "13~'17Range —— '13~'17 average
15,000 1 2017 —e—2018
14,000 -

13,000 -

12,000 - /S
noo 1 Ne~_ e~

°

000 1 e /

9,000 P~e \ d

°

8,000 . /

7,000 - ¢

6,000

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

(000 bbl) A 7HZ Residue 1
30,000 -
28,000 -
26,000 -

24,000 - _
22,000 ‘/{’k._//.\/\/ ~_
20,000 - \ / A

°
18,000 - \.

16,000 - O

14,000 A '13~'17 Range —'"13~"17 average
12,000 A 2017 —oe— 2018

10,000

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

X}&: Bloomberg, OHLt2-§EXt

a3 102, 9 AL HuFol

Xt2: Bloomberg, OtLta-&SXt

33 103. 8 Gas Oil Hj1%0|

('000 bbl)
1,600 1

S8 7r&d

1,400 A @,

o \
1,200 /
[N

o
1,000 ® —\\\o/ O

800 \_/.i\/

600
'"13~"17Range  — '"13~"17 Average

400 1 2017 —e— 2018
200

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

('000 bbl)
4,000 ~

3,500 -

zisoo .\AN/:./_\_
\ Ve

@ =

2,000 - —¢

1,500 - "13~"17Range  — "13~'17 Average
2017 —o— 2018

1,000

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

Xt2: Bloomberg, OtL-38FXt

5 OIUZ8EX

X} 2: Bloomberg, OlLg-§SXt

24



33 104. 8 Fuel-Oil X{1170|

Analyst @XH4J 02-3771-7567 | OHLL2§5X} 2 A{X|MIE]

I 105. 8 Jet Kerosene H1%0]|

(000 bbl)
1,800 8 FO T
1,600 °
1,400 \

o
1,00
1000 ®—0— °

300 _\/\/\/\/\

600 -

"13~"17Range — "13~"17 Average
400 1 2017 —e—2018
200

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

('000 bbl) S8 JETXH2
1,000 1
800 -
® o— 00— 00— 0
0 Pee o T T
 ~——
400 ~
200 - '"13~'"17Range —'13~"17 Average
2017 —e— 2018
0

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

Xt&: Bloomberg, OtL3§-£Xf

5 OIUZ8EX

Xt&: Bloomberg, Ott2-§-EXt

25



SXj0/H WE U Y SEFIL A
LGSt

@ T
600,000 -

500,000 -
400,000 1
300,000 1
200,000 1

100,000

0

16.9 16.11 171 17.3 17.5 17.7 179 17.11 18.1 18.3 18.5 18.7 18

1gofet

@) Bgofef
350,000 A
300,000 A
250,000
200,000
150,000 WA
100,000 A

50,000 A

0 T T T T T T T T T T T

16.816.1016.12 17.2 17.4 17.6 17.817.1017.1218.2 18.4 18.6

348

aJ
[te3
1%
Jo

(G2
200,000 -
180,000 -
160,000
140,000 -
120,000 1
100,000 -
80,000 -
60,000 -
40,000
20,000 -

0

16.8 16.1016.12 17.2 17.4 17.6 17.8 17.1017.12 18.2 18.4 18.6 18.¢

5 OIUZ8EX

ey

18.5.2
18.4.1
18.1.8
17.10.10
17.7.20
1719
16.10.4
16.6.30

EL

18.08.29

on

18.4.28
17.12.19
17.11.28

1719

16.10.4

16.8.17

16.6.30

Exjol

BUY
BUY
BUY
BUY
BUY
BUY
BUY
BUY

Sxjof

BUY

Sxjoiz

BUY
BUY
BUY
BUY
BUY
BUY
Neutral

CEEST

450,000
470,000
500,000
450,000
370,000
350,000
320,000
340,000

SEFI

280,000

CREST

170,000
150,000
115,000
105,000
95,000
85,000
60,000

B

-21.05%
-19.39%
-10.84%
-2.33%
-19.06%
-23.53%
-25.49%

B

B

-35.40%
-22.56%
-27.20%
-20.73%
-19.80%
4.36%

1}z

g

13

o
=

[e]
=

[e]
=

Analyst 94 02-3771-7567 | SILU2GEX} 2] MX|MIE|

X 1/3|™

-17.55%
-11.70%
-5.89%
10.14%
-6.71%
-16.09%
-20.44%

£ 2/

£ 2/

-27.67%
-18.78%
-12.10%
-10.11%
-14.71%

10.17%

26



Moot/ a U Y Analyst @Xl’g 02-3771-7567 | OHLE2§FXF 2| MX|HIE]
Yoz
128
e Sxto|A SRt
) —— 2oz 27TP = ° T B2 | T0/A/H
800,000 - 18.7.10 BUY 550,000
1829 BUY 700,000 -42.39% -32.21%
700,000 - 18.18 BUY 650,000 -38.21% -34.23%
600.000 - 17.19 BUY 600,000 -38.40% -30.58%
’ |
500,000 16.8.1 BUY 550,000 -43.27% -29.91%
Rl 16.7.24 BUY 500,000 -41.32% -39.30%
400,000 A
300,000
200,000
100,000 A
16.7 16.9 16.11 17.1 17.3 17.5 17.7 17.9 17.11 18.1 183 18.5 18,
Sitoa UMY ¥ £XYA HEFA
o SXOJHO| RUIIREE FHY 0|F 12HUE 7| FOR HE
* 7o g5 * Mo R
BUY(OH)_S BRI HF2F O] 15% O ¥ ol Overweight(H| SHT)_YEX| 47 TX{X| 3 THE| 15% O 5
Neutral(F8) SEFIPH HZI} Cie| -15%~15% S Neutral(F&) EX| 47t HIX| & | -15%~15% S
Reduce(@S)_SEZIPF | Tt -15% O OF2 75 Underweight(8| 5 £ 4) X EX|47} SHX| 4 Cifb] -15% 04 02 75
52 BUY@H4) Neutral(F ) Reduce(li=) g
ZEEYES bl 94.0% 51% 0.9% 100.0%
*7|ZY: 2018 9 28Y
Compliance Notice
* 2 X125 Tot o2 AE(@I)E XHEQ| Tyl REI0] Q0] Q0| RY THIS X QYOB], E010] oL HYUP| #i%glo] MoA P ZorgisU Tt
* 2 XtaE 7|UEATE S H| 3K AR HIF0F AFHO| &Y.
* TAbE 20189 10 1Y W OHTYIAY] X|EE 1901 2 OF1 UX| gr&UTt
* 2 XEE 0 ofE AE@RIY)s 20183 10Y 1Y HAY OiT GAS §ItFHE BR0t UX| U
2 ZARfEe 00| EX0| FHE HFY SHO2 IMYL 00, oot Fof= R o SxX| I 8iE 2 4+ gEYT. EOF & X0 £EE W82 TAPT Ml gt X5 9l YEE AT
Z0|Lt, 1 20|t LTS SHY 4 glo02 SXAF Afhle] HED HOU0| HFZS 0H7| BT Th ofHYt FQO|E £ X2 1ol FAIXQ) Zfo| et W el x|
o FYAERZ AFBE + YBUCt
— s
5 OIUZ8EX 277




