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Focus e _ Focus o= - _
chart 01 IMO2| EHAEHE A A chart 02 MEIR SERE Aot HH F0|
Al ye 5.0%
4.5%
1997 IMO, MARPOL 24V RHEH 4.0%
. Outside ECAs
2005 MARPOL B&AVI Wa, 22 HES 216k02F 4.5% O[512 74 3.5%
3.0%
2008 IMO, E&R2 i 2o 4Y 2.5%
2010 ECASH 218482 Al 1.5% Of5t2 st 2.0%
1.5%
2012 2 oo HERY A 3.5% 0[51= Y3t 1.0%
2015 ECA 8§ &eH22 A 0.1% Ofs2 25} 0.5% Within ECAs
0.0%
2020 2EH ool FER[ 1A 0.5% Olotz Z3HOIE) '08 '09 10 11 12 13 14 15 '16 17 '18 '19 '20
Source: IMO, KTBEXIESH Source: IMO, KTBEXISH
Focus o o
Chart 03 S Mute Setaaf oA sig ¥ MY
Area Sox limit on fuel oil
NS HiZ7|= vl
IMO Sox 2020
224 2020.1.1~ 0.5% m/m 0|5t
ECA 2020.1.1~ 0.1% m/m O|s}
22| ZL|o} 2014.1.1~ 0.1% m/m 0|5t MDO %= MGORHAIR 7F5
EU 2010.1.1~ 0.1% m/m 0|5} EU 8 Jet Al
Ef7| 2012.1.1~ 0.1% m/m 0|5t Ef7| & FetA|
53 2015.7.1~ 0.5% m/m 0|5t 2 Al
== 2017.1.1~ 0.5% m/m 0|5t 1170 =2 ot Fek Al
2018.1.1~ TE SRHEE A
2019.1.1~ DE B0 A|
chot 2019.1.1~ 0.5% m/m O[5t
Source: KTBEXISH
Focus o _ o
Chart 04 =2 ECA(Emission Control Area) siS $igt

Existing ECA
Potential future EC
EU sulfur directive
Additional regulatio

Source: TeamTec
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Focus _ Focus
Chart 05 ==Y Ml I ATF AHZ F0| Chart 06 MBE Mt
Marine Bunkers (LHS) 2015 2016 2017 2018.05
(mt)  —world Fleet Size (RHS) (No. ships) Total World Fleet 90,642 93,063 94,500 94,471
350 o 95,000 Cargo Ships 53,067 53,862 54,597 54,801
Oil Tankers 9,537 10,135 10,426 10,448
200 90,000 Bulk Carriers 10,689 10,853 11,108 11,209
Combined Carriers 19 17 12 10
85,000 Containerships 5,239 5,167 5,158 5218
250 MPP 3,230 3,244 3,189 3,170
80,000 Ro—Ro 1,267 1,313 1,355 1,364
Other Dry Cargo 14939 15,053 15,065 15,066
200 75,000 Chemical Tankers 3,510 3,636 3,683 3,700
Specialised Tankers 671 385 405 408
70.000 LPG Carriers 1,341 1,407 1,452 1,451
150 ; ‘
LNG Carriers 438 468 502 528
65,000 Vehicle Carriers 784 781 781 784
100 Reefers 1,403 1,403 1,461 1,445
60,000 Non—cargo Ships 37,575 39,201 39,903 39,670
Offshore 9,437 9,678 9,371 9,176
50 55.000 Dredgers 1941 2035 2018 2,026
Tugs 17,267 18,120 18,857 18,751
0 50,000 Cruise 392 404 418 424
LOSVRSSNRIRY VO -—NOTO Ferries 6,555 6,696 6,916 6,975
2222288 IKIRIIKIKIKIKR Others 1,983 2,268 2,323 2,318
Source: Clarkson's Source: Clarkson's, KTBEAISH

F
Chart 07 2020 IMO SOx IO CHS3H: 84 HSE2(MGO/LSFO), Scrubber, LNG

Direct end—product
from a refinery

‘ Blending HSFO with
Low sulphur fuel oil low—sulphur products
Yes (LSFO) { ]
r LNG

Methanol

Marine Gasoil(MGO)

Comply?
Scrubber with high
sulphur fuel oil
(HSFO)

No

Alternative fuels

Others, like biofuels,

fuel cells etc.
Source: Port of Rotterdam
Focus B _ Focus o=
chart 08 MBY Scrubber HiH|IE FH chart 09 2020 MEFR I HSFO HIE MUX| F0
= IR A Mx|HI2 S Mx|H|= . .
e AZ LA ERIHE ST HZA HAIHIE Expectations of HS HFO consumption have decreased

7 = ErrrrTs
VLCC(SEM) $3.0m~$5.0m $4.0m~$8.0m T
MREE $1.5m~82.6m $3.5m~84.5m 5 % 20%
83 3
Panamax $2.0m~$5.0m $5.0m~$6.0m § 1%
Handymax $1.5m~$3.5m $4.0m~$5.0m g 0% 10%
Handysize $1.0m~$3.0m $3.0m~$3.5m s
ol 8
12,000~15,000TEU $5.0m~$6.0m $6.0m~$7.0m ; o
002007 Sogm-sin  $10m-$20m o I e
Source: Clarkson's, KIBEAtSH Note: M8fR & HSFO HIE2 Scrubber &= H|S1 22 2|0|, 0 5taf A

Source: Stillwater Associates, KTBEXISH
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chart 10 Clarksonsiit 2| Scrubber &2} Mub Mt
(No. Ships)
8,000 SHORT-TERM | MEDIUM-TERM LONG-TERM
7000 LOW CASE SCENARIO _
6.000/ —— BASE CASE SCENARIO - -
5,000 —— MIGH CASE SCENARIO -
4,000 / P
3,000
2,000 e
1,000 /
o — (aV] on < w [de) (N L (. (N (N (W (W L (W L [N (W L
5 5 5 53 5 5 =228 5388 I3 L8 g &R
N a8 8 &8 8 & &K &K &K
Source: Clarksons
Focus _ _ _
chart 11 BEHE NG FEM X F0| L MY
400 r(®)
350 on order — "LNG ready"
300 | on order — "LNG capable N 110 110 110 110
Hin service 98
250 87
200
150
100
50
0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Source: LNG World Shipping, KTBEXSH
Focus - _ on/= Focus = = o
chart 12 Q) IMO SOx tA|0fl CHE O[Ot ?(SIEM) chart 13 Q) IMO SOx A0l TSt O|RHHOE2(AME HFA)

Distillates—Low—sulphur fuel
(MGO/MDO)

HFO with Exhaust SOx scrubber -

LNG as fuel .
Other alternative fuels .

Other options
0%

Source: Drewry, KTBEASH

20%

Distillates—Low—sulphur fuel
(MGO/MDO)

HFO with Exhaust SOx scrubber

LNG as fuel

Other alternative fuels

40% 60% 80% 10% 20% 30% 40%

Source: Drewry, KTBEAISH
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Focus
Chart 14 AJ)\"%9| AI_-lE_|HX|

CHo i S| oy H|2
NFEF AR + MGO %= LSFO - OFRigt - =2 HEH| - "Most Likely"
(BHEHe 28 - ECAYIA on| 25 s 2Fg
X228
EGCS/Scrubber : + 3 - MEGHHSFO RIS M8 » W2 igt| | - =2 TR Y 71 34717t - 20208 FHR| FXREE HIS RE A
2 FMRIE M - SHMSHE 90% O A Znj, TkIATE B 2 B St
Mot & I sfAof HiE ¢ - 0JMHA] 60~90% M2 + Back pressure~>¥ 2284 Xst
- HA - BRI HSFO 43 25
Yo ordattz M 32 St
a0l 33| O[T HiS - 2 Melof| g1l St
HHHE(NG) - HEHEAMS - Nox, Sox, AIMTHZ| HHE 72| 3iF « HEM Retrofite] ofdz CHEMIIZR HIE S5 HE A
- CO2 BHS7R| ©F 20% izt HIg Z27E » 2020 F7HX| "LNG Ready" EAI9|
EE S CLECE S NEE ol
-HARIE o5 25T - 20204 0% 2 X[ HIF 45 Olle
o St Ed
Source: KIBEXISH
Focus o A Focus o x=
Chart 15 A.Jif% EETT = ﬁg Chart 16 20204 A._‘it—'h-r et XI_DC)I‘ 1
(mb/d) Diesel Fuel Oil Demand from Marine = ¢.5m bpd
5 . Blend fuel 0.5% max.
Fuel oil 3.5% max. (scrubbers)
mFuel oil 3.5% max. Blended Fuels
44 56%
Switch to
MGO
20%
Remainder
(Scrubbed?)
24%
2016 2017 2018 2019 2020 2021 2022
Source: OPEC, KTBEXISH Source: Clarksons, KTBEAISH
Focus _ _
chart 17 2020 0|1F 229 S{2%A HIES7H HY-MECL
30 The cost of 2020 $billion Abatement Operations
Abatement Investment
o5 Additional Bunkers
10year average
20 B - - — o 16;e;raverage
15
10
5
0

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Source: Marine and Energy Consulting Limited (MECL)
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Crart 18 20204 MUI8 9129 FEKSwitch) H 2 (MGO)
Organisation M bpd Via blending
IEA (2015 report) 2.2
IEA (2016 Report) 2.00
Ensys (2016) 3.8 74%
CE Delft 3.4 86%
Valero (1Q18 IR) 1.0~2.0
Phillips 66 (1Q18 IR) 2.0~3.0
Source: Clarksons, ZtAl, KTBEXISH

Focus Focus _ o

chart 19 Future fuel 742} Q| Fgt Chart 20 MEIR & HIB Wt £F

Source: Marakon analysis, KTBEI}X?*J
Note: HSFO 90%— MGO shift, £2&F 295 — 300¥{2t= 7+

Source: World Energy Outlook, Marakon analysis, KTBEASH

Crart 21 M7 NS94 Hl0] T2 Price 2 Cost X0l M 1 (Base Case)

<2018E> (=) HSFO MGO Total Premium
Demand (m.bbl) 3.20 0.80 4.00

Demand H|Z 80.0% 20.0%

71E 714 ($/bbl) 61.2 82.5 21.2 34.7%
Fuel Cost 1 ($bn) 75 241 95.6

<2020E> (=) HSFO LSFO MGO Total Premium
Demand (m.bbl) 1.70 0.73 1.77 4.20

Demand H|Z 40.5% 17.4% 42.2%

IIE 74 ($/bbl) 55.0 84.2 90.0 35.0 63.6%
Fuel Cost 2 ($bn) 34.1 22.4 58.2 114.7

(Spread £3l) ($/0b1) (2018—2020) 13.8 (MGO-HSFO)
(Fuel Cost t43}) ($bn) 19.1

Source: KTBEAISH
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Focus
Chart 22 A7 M2 Price 7HS(Base Case)dl M2 ZLiQ| FHOHI Wet MY (T2 MF O Hate M)
HE R J|1E Sl 71F R AMT|IE
($/obl) (HIB) (DRl xfof) HZ) (@K ) HIZ) (O R0))
a7 30% 2.27 25% 1.89 28%
EROKEETS) 40% -2.49 22% -1.37 9% —0.56
0zl 434 (Base -0.22 0.52
izl 312 (Positive) -0.72 0.67
Source: YARIZ, KTBEASH, Note: ot= MAt HIE2 20174 7|&
Focus o o o _ Focus o <o =hto o _
Chart 23 NBIR MGO(ER)2 SK(HFO) 714 *to| Chart 24 BR% 57, LA 57 714 R0
é%/OMT) — MGO-HFO(380cst) s0% $/obl O - 3 ©
Premium(MGO/HFO—-1) ’ 70 TR -47{ C
700 60 |
600 F120%
500 %01
, - 90% 40
400 J
300 WW\ - 60% 30 1 ,f W
200 - \/J\ 20 - K ‘”V"JJ MVW\ /N(A
§ - 30% “W\ WY
100 10 {
t T T T T T T T T — 0% 0 T T T T T T T T T T T
00 02 04 06 08 10 12 14 16 18 07 08 09 10 11 12 13 14 15 16 17 18
Source: Bloomberg, KTBEASH Source: Petronet, KTBEAISH
Focus _ Focus _
chart 25 AEl OSP(R7t Z™AI4) Q| X|HE F0| Chart 26 Brent = WTI M5 Xt0]
—— Asia OSP US OSP EU OSP
6(ﬂ§/bb\) sia $/bbl
4 8 Brent—WTI Houston=*x*
WTI Houston — WTI Cushing
o S ——Brent — WTI
0 At ol : \ﬁ/\ . A\r‘lvf‘\va \/\// i 4
v
I K
_4, l‘ v u
-6 -2
10 11 12 13 14 15 16 17 18 Jan—16 Jul=16  Jan—-17 Jul=17 Jan—18

Source: Bloomberg, KTBEASH
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Focus _ Focus B -
Chart 27 X|EYE MREF TZ3HH|IE Hlw chare 22 U HME =3t 2 EEHMH| HIS(CDUCHH)
Upgrading (CDUCHH| H|E) 70% 1 1 ESKEH| HIS EEEIETE
55.2%
47.5% 60%
50% A
32.5% . . o
29.8% 28.9% 30.0% 40% |
21.1% 22.5%
14.6% 30% -
20% -
o_ » > m Op mEz © Ty = 10%1
= o = >
2% 38 5 5 &5 B3 3 BZ 3 0% |
== © ko) S n = © = ° ! ! !
8Q° 3 > @® S ® & ! ® SKOfLAX]| GS Caltex S-0il SOy
Source: OPEC, KTREAISH Source: ZtAt At=2, KTBEASH
Focus ~ Focus _ I
chart 29 =W BRYM E7 M Hw (2019E 71&) Chart 30 MFEMOME HIEY $1 HetA| FHY Hel FF
12% 17 {CHOIATE H7C (AR) FH DR $1HEIA| FY HE =
35004
10%
3000
8% 2500
6% 20004
1] 1500
1000+
2%1 500
0% -+ T T T ) 0 T T : )
SKO|LAR| GS Caltex S—OQil O 2u 3 SKOLAX] GS Caltex S-Qil srjeyH3
Source: ZtAt At=2, KTBEAISH Source: ZtAt At=2, KTBEAFSH (CSU HMIQISt CDU 22 T AL
Focus o . Focus - Aolm ol =
chart 31 = ERYH OLZ0E/(Aromatics) M Chart 32 B= P-X 22 ¥ 37k F0|
(KMT) A " P-X ®
4000+ 1600 FUASZMT,L) —7HE($/MT,R) 80%
1400+
3000 12001 - 60%
1000+ L 40%
2000 800
600 - - 20%
1000 ]
400 L 0%
200 4
0 0 . . : : . T -20%
GS Catex  S-Oil ooy 213 14 15 16 17 18
Source: OPEC, KTBEAISH Source: OPEC, KTBEAISH

11 Page




In-Depth ¢ IMO 2020 SOx T+X|

12 Page

IMO, &t=t=(S0x) M| 2020'A Al ol E
-1, S SR 71 Zafst Al et
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national Maritime Organization)= 2020 1€ 1
Skot712 83T ARl thet & st 5l &xl= 71E 3.5%01 A 202045 H 0.5% Olet= Als

& ol goltt.

£ Q=01 QIt}. UN Akt Al A7l 7-(IMO: Inter—
QERZ MEld g R tigt & st /s tE 4

gy |

IMO7} ©85hs HS g% 5 MHo st sl 2e S WA st AR "L BA S}
(MARPOL)"0] QITh MARPOL g¢F & "tj 7] ¢ "ol &5 B4 VIo) 19973 AT, Bt E
(SOx)g &017] Y8t =971 AIAE QT S E S AAANSHE(NOX)2 8 T QE BAE 9
A ol &S FAglaloF Sith. A1 Bl 9] M8 = 4 Rs RES SRl J=t, BdEeE
AL A SO,, B= SO0 22 Elslzo] 84 H ] o] #48lE0| =21} HHE5lo] #41o] 1
10, ARG E17} ETh wetA ZAEkEY] HE2 S0jok ot 0l E 28] IAH R MRS & StRES
£ojot sttt WA IMO= SOx Al 71EE MBI TR0 EstREl =11 ATt

Source: TNAU Agritech Portal
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IMO2] ECA Qlol &= BAF=0] 21" X1E gt Al s 9 = £ttt EU= 2020@ 28 2E EUsi Gl Al
O] FalREs 0.5% OI5HE FAIGHH, EUU 2= Sk HEAJ ol = 0.1% A5he Fr} ©7)
SolA= BEE A9 &5 A1 7 Qo W& (Open—loop) Scrubber AHZ0] E7}

Solth gl 82, S, Aolol= B 05%E Al Qe 11 sigo] Axt WolAl 1l YT
0= AP EL 0} = IO EEE 2451 2 71K = 0.1% 9] A S 715 Q=H), Scrubber AR £
7hsot REX] ARFEFEW A olgdiof St
OlRE AIY A/5H9) 7Rl 0] SEY BARY FAHE Tht BT FejolnE, S8 AL F
2 =AQ EUSt bl AQtoll A olr] 0.1% ol5te] &I 7F Al Solgkz Aoltt. olo] wat dAIES =
ZH A HEZY SHA)A 3.5% IRISRE ARE ARSIt Al ol A stk AlE7
A9 AlZks Atk ARE ARERE A2stol th3stal At
soid Mete sER TN BE Y MY
Area Sox limit on fuel oil
Al HiE7|= =
IMO Sox 2020
==z4 2020.1.1~ 0.5% m/m O[st
ECA 2020.1.1~ 0.1% m/m O[st
Z2|ZL|of 2014.1.1~ 0.1% m/m O[st MDO E= MGOZHARE 7ts
EU 2010.1.1~ 0.1% m/m O[s} EU & JHEHA
Ef7| 2012.1.1~ 0.1% m/m O[st ZEIRESEIIN
22 2015.7.1~ 0.5% m/m O[s} ST SEEUA
Caal 201711~ 0.5% m/m O[s} 1171 2 SeHEEEA|
2018.1.1~ D= SH0F R A|
2019.1.1~ DE S0t A|
Cyot 2019.1.1~ 0.5% m/m O[5t
Source: KTBEAISH
b 178 57 — ECA ZIYA HRes Met

Source: SafetydSea
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AHQl A& BEOIZV | Eite ARER thH 48R 8 stRE0] =t

LIERA7] 25 &

=
aadd

AYS

AR (FO: Intermediate Fuel Oil)"olH, &

}

F& 0.1%9 A& BEofof 5h= ECA, 811 BARR S AP A7 EMf gl Gl A= A
7E ASdoF it} etAl dESE thREY dHtEe FEAl Al ti2ol 270 0149 A=Y

H2stal el ATt A

25 0.1% 05+ ULSFO(Ultra Low Sulphur Fuel Oil) ==
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7} ohd "B F(Diesel=Gas Oil)"oll 7171

Source: Clarkson's, KTBEASH

Figure 08 MBE Mt
2015 2016 2017 2018.05
Total World Fleet 90,642 93,063 94,500 94,471
Cargo Ships 53,067 53,862 54,597 54,801
QOil Tankers 9,537 10,135 10,426 10,448
Bulk Carriers 10,689 10,853 11,108 11,209
Combined Carriers 19 17 12 10
Containerships 5,239 5,167 5,158 5,218
MPP 3,230 3,244 3,189 3,170
Ro-Ro 1,267 1,313 1,355 1,364
Other Dry Cargo 14,939 15,053 15,065 15,066
Chemical Tankers 3,510 3,636 3,683 3,700
Specialised Tankers 671 385 405 408
LPG Carriers 1,341 1,407 1,452 1,451
LNG Carriers 438 468 502 528
Vehicle Carriers 784 781 781 784
Reefers 1,403 1,403 1,461 1,445
Non—cargo Ships 37,575 39,201 39,903 39,670
Offshore 9,437 9,678 9,371 9,176
Dredgers 1,941 2,035 2,018 2,026
Tugs 17,267 18,120 18,857 18,751
Cruise 392 404 418 424
Ferries 6,555 6,696 6,916 6,975
Others 1,983 2,268 2,323 2,318

15 Page



In-Depth « IMO 2020 SOx A

ULSFOZ}
MGO=
BHol A

e

- on
. 7C:‘>TI"

St QT 7hg 2 ol

ol 0.1%che oAl B g e Axls
Agol7] mj 2ol 7H40l & vt IE dAFE S MGOE ECATHAITH
= ULSFO ZHl| € F+al717F gA Zth= Aolt. o=

%’H‘; 03] O] n= ono] E]‘ EE}‘

TFR

sgom g

INESYION

ULSFOOl thgt =271 1971 w 2oll 501 F&x] &t Bolth. CE Delftol] IHEH OfAlo}, =], of

=7} S ULSFO &20] i
Qtoll FQtsHoF gl A
ot F=

ofeh el
Zol o 2ol thF2

9] premiumO] &

I Y= AL LIERIT
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=0l A9 glal Aei7t & FA

e 4o 2
fr oX& ml

20
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BE20184 69 132 7|1&E 22H =
o] ghtoll A A 7H4
Ql gl A 7HA IO 7F SA WERGTh 24 gkl A ULSFO 714
g4 To] QT B $170~250 B © B4l MGOE O ELH B =

ZE.
T
EC

Sk golth FHA] o]

= el 2o 9] tAolth Al A

THAl Qo= A Lo 9] A A E Eett del
3t QLo ULSFO AFZ0] E7Fs

SH(HSFO)

ANEE EVFS

o] ke A 7IoITh ULSFO= A9 8 =
Folg dA #

aith. E=cHAIT &8
ST} kAl 1l AlQtoll A= ULSFO

/K:L

S =7} Qi) 54 Rotterdam S9] ti 24

=
538

<2 380cSt

tiHl 40~50%
2 7Hdl A E

L7 AATE 2Lt
ol =7 Lottt &

& 71‘7_”32; 2 (Main—lane) 284 HHI} AOEA 710] 7ol 7F EAGHAIEF ECAL Al Rl 4= Zaase 2
ot Lol Bla o gt El——r”:}b} 20149 HEEH IAR7T SEHRE JAIEY ARH FES
235ld 2017 t2ol A1 Y B2 AL = IATE SHAIEE 202090l = THETH A MA o &
oA A4T = Hetw Eead L@Ol 35%01 A 0.5%% ctetole A2 2 dAr 7He ZEst
A 7F 2 Aolth
rigue 09 ZEH F2 0| MULR H2{Tt7H2018.6.13 7|E) (EH9): USD/MT)
OFAlOF EREQF
(R35/873) Auckland  Bangkok Busan  Chittagong Guangzhou  Hong Kong Shanghai  Singapore Taiwan
|IFO 180cSt - 507 491 449 - 462 478 491 497
|IFO 380cSt 535 486 472 445 504 452 458 451 492
MGO 818 740 714 938 856 686 760 678 663
MGO 0.1% - - 724 - - 681 789 690 761
ULSFO 0.1% - - 714 - - - - - -
=0
(R3/873F) Houston  Kingston LA New York Panama  PhiladelphiaSan Francisco Seattle  Vancouver
IFO 180cSt 486 - 474 475 468 491 484 519 515
|IFO 380cSt 418 467 439 445 431 456 444 469 465
MGO 681 821 727 728 681 727 774 786 796
MGO 0.1% 671 775 - 698 68 703 - - 803
ULSFO 0.1% - - - - - - - - -
e
(R3/873) Amsterdam Antwerp Bremen Ghent Hamburg  Las Palmas  RotterdamSt. Petersburg Poland
|IFO 180cSt 465 460 488 453 469 483 460 406 478
|IFO 380cSt 440 435 468 428 444 453 435 394 453
MGO 648 643 698 - 677 - 643 639 -
MGO 0.1% - - - 643 663 690 638 659 681
ULSFO 0.1% - - - 613 - - 608 612 -

Source: Oilmonster,
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Figure 10 SOx ‘r_‘ll‘X'“ "_nl_I'E‘.j IMO §|9| OEIJgI

MEPC 70: 2020 MEPC 71 MEPC 72 PPR 6 2020 IMPLEMENTATION
SUPPORTED
Jan 2017 Jan/Feb 2018 Autumn 2018 Spring 2019
(0) (0) (o) (0) (o) (0) (o) (o) (o)
Oct 2016 July 2017 Spring 2018 Jan/Feb 2019 Jan 2020
PPR 4 PPR 5 MEPC 73 MEPC 74
Source: Shell
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Source: Korean Register

Figure 12 HA™ SOx Scrubber &
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Source: Korean Register
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Figure 13 MEBH Scrubber AXHIE FF Figure 14 2020 MEES & HSFO HIE HLR| 30|
A AE LA HRHIE  HEM HEA| HAHIE Expectations of HS HFO consumption have decreased
VLCC(RZEM) $3.0m~$5.0m $4.0m~$8.0m =
MREH $1.5m~$2.6m $3.5m~$4.5m 3 o o 20%
Igﬂ ;gu 15%
Panamax $2.0m~$5.0m $5.0m~$6.0m ]
Handymax $1.5m~$3.5m $4.0m~$5.0m § 10% 1%
Handysize $1.0m~$3.0m $3.0m~$3.5m %
2014 8
12,000~15,000TEU $5.0m~$6.0m $6.0m~$7.0m ;‘ 0%
1,000~2,000TEU $0.9m~$1.2m $1.0m~$2.0m Ensva/Novgsicsstudy  Anacdoal ndcaions 4% ofvaseh
Source: Clarkson's, KTIBEAISH Note: MR & HSFO HIE2 Scrubber A=t H|E 22 20|, 0fE stk A

Source: Stillwater Associates, KTBEASH
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= AEr2 12150l =32 1328 0]t S ESHs A8 22 oA 1 LNGFESHoltt.
LNG H&8 4 i 2ol sk A3 &4 A7t 42 450t 8t ddf JAE2 "LNG
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ME AR = HHRLE AT E Ao} 3t & A" A LNG Bunkering@® EZ2)0] 7153 K|S
2 =0), 29d, SEol BEo|n 6001/ FTo) QIrk ofF REst o=} Blo] HARSS LNG 4t
YT E AFEA @11 Ut
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34
4
21 5
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Source: DNV GL, KTBEAISH
Figure 16 %Eg LNG -7;:75_'& ’31—”'*— -7;:-0| E‘:I XJE:!
400 (®)
350 Won order — "LNG ready"
300 on order — "LNG capable”
Hin service
250
200 I
150
100
50
0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Source: LNG World Shipping, KTBEXSH
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= Zolth o] g2 7] FAH|80] 00] $%§ = Zoth 9 dEt g HlE e

0}234 AuE Ao BT R L=t o] ECA SiSol M AFERE AFSsI 2E

= WHoIT} Scrubber A& LNG #E@_QEJ AZHIE 280 Q=8 AFNA 1R S
2 HESIT) T 7129 HSFO tii] Hl4 A28 = JAREA HI8REORE A88 Zott 2020
FHe ARKER-1LFER spread’t AIZHDHH Hojd Ao 22 RE2 [ 7HsE Aotk

2 o
O IOF
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Z7F0.5% Al Hghe Bl H5HCE UM 7Hs g0l =t

figure 172020 IMO SOx A0 th3dt= WH: MF&FMGO/LSFO), Scrubber, LNG

Direct end—product
from a refinery

. Blending HSFO with
Low sulphur fuel oil
low=sulphur products
Yes (LSFO) [ ]
LNG

Methanol

Marine Gasoil(MGO)

Comply?
Scrubber with high

sulphur fuel oil
(HSFO)

Alternative fuels

Others, like biofuels,
fuel cells etc.

Source: Port of Rotterdam
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I, sh2EA Q| MEI2?

llI-1. 37kX] CHOE

LNG AZREFE ST AU, ScrubberE BAMGEAU, dEtg O E F11 HRERE AMEste 371
CiQF K= O AMEA 2 &= (ship owner) 7t 3 OF S}, 24/71AF YA S LNG, Scrubber value chain
Aol Y= ol TARES BAIEY =215 0 LNG = ScrubberZ tiQICE A AlGHLL QT &=
FAA GO AN FARGH =27 @ 8€ B QIth O B2 & *AA = oFEI7H] EriE B4R E U
A L1 QI Ot AP HC 2= A RYRE tScte g2 422 U1l Ae A% Holth

Drewry7} 20184 480l AFEE A CE AAISH Surveyol A, IMO SOx iAol TS o] doto 2
AFERa AHEE Aotk 2BHIS0] 7HE =T &MY 22 AR a0l 66% SHEIS
£ XA Scrubber B2 13, LNG FRAH CE9] MAE= 8% EWFTH AXEFY BL= AR
&R 0] 37%, LNG 24%, Scrubber 4 E13:7} 21%E A ATH SYAFES 2020@ 0]F MGO
9] HSFO thH] Premium F 50% BE A O dlAsh= SHol BU=H, SEHIEE /s B¢
St Premiume 77% ZZol S8 QUTH E8E HAFE2 L2FQ1 th30] ot AlEtEA whe of
2 HBIXE R§E A2 HOlrh

figure 18- Q) IMO SOx A0l CHSH OJHHF22(S1EM) Figure 19 Q) IMO SOx A0 CHet O[O P(AME LA
Distillates—Low~—sulphur fuel _ Distillates—Low—sulphur fuel _

(MGO/MDO) (MGO/MDO) _ :
HFO with Exhaust SOx scrubber - HFO with Exhaust SOx scrubber _

LNG as fuel . ‘ LNG as fuel _

Other alternative fuels . Other alternative fuels -
Other options Other options .
0% 20% 40% 60% 80% 0% 10% 20% 30% 40%

Source: Drewry, KTBEAIESH Source: Drewry, KTBEAISH
Figure 20 Q) 2020'F 0|2 MGO-HSFO Premium £&7 Figure 21 Q) BE MI{o| cHelf SYst thES St=XI?
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Total 53 27 157 237
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Figure 39 HAH HMY 0] I HYX| (9l &)
Handysize Supramax Panamax Post—Panamax Capesize VLOC : Total
1Q17 21 16 9 1 10 3 60
2Q17 29 25 8 0 5 1 68
3Q17 12 20 21 1 7 2 63
4017 6 6 9 0 6 0 27
1Q18 7 5 3 0 6 1 22
2Q18 19 10 13 1 5 1 49
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4018 23 12 16 0 6 1 58
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3Q19 18 20 15 1 3 3 60
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2020 121 100 87 1 23 10 342
2021 121 150 131 6 18 4 430
2022 104 116 74 2 10 2 308
2023 86 85 68 1 7 3 250
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LPG Proportion consumed by Marine Bunkers ég]k?/d) 8.4
26.0
Naphtha 25 41
‘ 20 1
Gasoline
159 17 10.7
Jet/Kerosene ‘ 10 | 64 75 75
Middle Distillates 5% 5
) ‘ 0
Heavy Fuel Oil 45% - z Q § §§ ® pe o
Other B = 5= =] = S @
S o @ 3 @ -
0 500 1,000 1,500 @ 3 &
Source: Clarksons, KTBEXAISH Source: |[EA, KTBEXISH
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Fgue 45 MEIR 129 A9 Hat

2016 __2020 (mb/d) - Diesel
DECD America 0.5 05 0.5 0.5 05 0.5 Blend fuel 0_5% max.
DECD Eurcpe 08 08 0.8 0.8 0.8 0.7 ] mFuel oil 3.5% max. (scrubbers)
DOECD Asia Oceania 0.2 0.2 0.2 0.2 0.2 0.z mFuel oil 3.5% max.
DECD 1.5 1.6 1.6 1.5 1.5 1.4 4
Latin America 0.3 D3 0.4 0.4 0s 0.5
Middle East & Africa 0.1 0.1 0.2 0.2 0.2 0.2 3
India 0o 0o 0.0 0.0 0o 0o =
China 0.2 0.2 0.3 0.4 0.4 0.4
Other Asia 1.0 1.2 1.4 1.6 1.8 19 2
OFEC 04 05 0.5 0.8 0.& 0.7 -
Developing countries 2.1 2.4 78 3.2 34 3.7 1
Russia 0.1 0.1 01 0.1 0.1 0.1
Other Eurasia 01 01 01 01 02 02 0
Eurasia 0.2 0.2 0.3 0.3 0.3 0.3
(wora | 2016 2017 2018 2019 2020 2021 2022
Source: OPEC, KTBEAISH Source: OPEC, KTBEXAISH
rigure 46 M| ZF(Fuel Oil) 2 ¥ MEI] £2 MY 3
Global Residual Fueloil Demand by sector Bunker Demand ING
O kbd /
6,000
L Metural Geas
10,000 m Bunkers 5,000
T . mRFO: HS
m Tranzpo
4,000
8,000 m Own Use mRFO: LS
6,000 R M ResComPub 2,000
m Power Generation = MFO 0.5
4,000 . 2,000
m Nen-Energy m Gazoil /Diezel
2,000 m Industrial 1,000 lexcl Bio Diesel)
0 o
1990 2000 2010 2020 2030 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

Source: Shell, KTBEXISH

Figure 47 20204 AJ'#% Il Il_Dor 1

Fuel Oil Demand from Marine = ¢.5m bpd

Blended Fuels
56%

Switch to

Remainder
(Scrubbed?)
24%

Source: Clarksons, KTBEAISH

rigure 48 2020 MEbg HEF HeH(Switch) ML 2 (MGO)

Organisation M bpd Via blending
IEA (2015 report) 2.2
IEA (2016 Report) 2.00
Ensys (2016) 3.8 74%
CE Delft 34 86%
Valero (1018 IR) 1.0~2.0
Phillips 66 (1Q18 IR) 2.0~3.0

Source: Clarksons, ZtAl, KTBEAISH
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Figure 40 MEIZ HAZ L £Q HMat 4

3
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Source: OPEC, KTBEXAISH

Figure 50 A.jt_'.f% ﬁﬁ% #9. ﬁ%} 2

(million b/d) M Residual fuel oil Gasoil
4
3
2
1
0
2015 2016 2017 2018 2019 2020 2021

Source: Platts, KTBEXAISH
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V-2. IMO &&tzF #xof 2 Crack O 2 Fuel Cost &4

o~

20206 IMO 7] ABE AEHe] 4
28 2O o 4EE HSFO 7HA e get
22

Blends)= 7140 3t ZA =

Olof et dEg d=f AlZlAl ZH6HE MGO HIES2 8% atd d3olH, ol = Q&) &Al &
HEARR AIZ TEE SNEDT AE A2 o dEnt. W27 (Blends) 7= MGO & 201 Bt=

Hol A LSFO o] 48] 7Ix & 2de A2 Fg=n

Future fuel 7tz He| My

Source: World Energy Outlook, Marakon analysis, KTBEAIE T Source: Marakon analysis, KTBEASH
Note: HSFO 90%—) MGO shift, 2% 295 — 30082tE 7y

OPEC Aol WEH A A A2 A F S (Marine bunker) AIA FEE= 2020E 0] 4208 Hbpd L) Q) 2
=HECH HeA o2 202090 IMO SOx Al E+& 60%, Scrubber 22 1000~2000& Aol = 7}
HA AEE HER AIZS 20098 e Stid "golth ¢HH LSFOE B RAE Lkt

A Gal A O F Holt). ol MGORF HSFOQ] 7+ %ol (Crack Spread)= 4] BAE Y $20
ool A 20200l = $40~$50 LHQ 2 SthE 7Hs40] =Uh. LSFOY HSFO MR E mE s
$30~40 U191 2 AZ dolr}

FEZ o ZE R 019 Bt e Fristels HEA 7HEE S B BEAE

229 4 4o
& 7hs 40| ol BYEOR Benktlol F712 A48 Aol
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1
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Figure 53 M7 MEIR +Q

H3tofl 2 Price ¥ Cost 0] MY

1 (Base Case)

<2018E> (=) HSFO MGO Total Premium
Demand (m.bbl) 3.20 0.80 4.00
Demand HIZ 80.0% 20.0%
7IE 4 ($/bbl) 61.2 82.5 21.2 34.7%
Fuel Cost 1 ($bn) 71.5 24.1 95.6
<2020E> (=) HSFO LSFO MGO Total Premium
Demand (m.bbl) 1.70 0.73 1.77 4.20
Demand H|Z 40.5% 17.4% 42.2%
71E 4 ($/bbl) 55.0 84.2 90.0 35.0 63.6%
Fuel Cost 2 ($bn) 341 22.4 58.2 114.7
(Spread His}) ($/bbl) (2018—2020) 13.8 (MGO—-HSFO)
(Fuel Cost H3}) ($bn) 191
Source: OPEC, YAIXtR, KTBEAISH
Figure 54 M MR £Q #SH0f| W2 Price Y Cost Xt0] MY 2 (Positive Case)
<2018E> & HSFO MGO Total Premium
Demand (m.bbl) 3.00 1.00 4.00
Demand HIZ 75.0% 25.0%
71E 714 ($/bbl) 61.2 82.5 21.2 34.7%
Fuel Cost 1 ($bn) 67.1 30.1 97.2
<2020E> (=) HSFO LSFO MGO Total Premium
Demand (m.bbl) 1.05 0.73 2.42 4.20
Demand HIZ 25.0% 17.4% 57.7%
71E 714 ($/bbl) 50.0 87.5 95.0 45.0 90.0%
Fuel Cost 2 ($bn) 19.2 23.3 84.0 126.4
(Spread #i3}) ($/bbl) (2018—2020) 23.8 (MGO—-HSFO)
(Fuel Cost H3}) ($bn) 29.2
Source: AAXIZ KTBEXAISH
Note: 20184 7|& {7K$67.6/obl) & HEZH2S 24 6% 7% | Hat

LSFO= HiER(0.5%S Blend, MGO 5 : HSFO 1)etssictn 7+
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HIE 2tE 9l S92 S8 (Complex Margin)jg S8 2%

SHE 7ls80l 22 A2E BUED. U B¢ S VECE 4R SREAC)Y nidl ¥
Sl g B 22, A AREANE S e fEgg +325 W9 &7 458 = A2 d
Zolth YA 0l Bl 71202 = WiEg g $0.67 Wl A8 Aot Bl 15 418 2t
FA] E2 AR 7129 S (Simple Margin)2 2318 —$0.72 olE = ACE FHELD el 2
Y 238 HEE0] 2 011 tdE A7t BESIthE oA, IMO &aket 1Al EYAl 4
F-BR LT EE 2 E2CE FE 7Hs8o] =T

Figure 55 M7 MEIQ Price 7}d(Base Case)oll 2 ZL4Q X!

tHet MY (O HMF Or Hak= HeQl)

= HeOpRl 7|1E SR 7= o= MM T|E
($/obl) (HIB) (AtEl xfo1) HZ) (@ 0] HIZ) (ORI Rfo])
4% 30% 2.27 25% 1.89 28% 2.1
ZQ(0rTETSY 40% -2.49 22% -1.37 9% -0.56
OfAl #3H (Base -0.22 0.52 1.55
AR #1312 (Positive) -0.72 0.67 2.50
Source: YA, KTBEAISH
Note: St=3 M4t HIER 20174 7|1&
Figure 56 M44tR, MGO(ZR)2 SR(HSFO) 7t x{0] figure 57 B2t 7, LRA 7 7H4 10|
ST MGo-HFO(380cs! o $/bbl Cid - 874 ¢
Premium(MGO/HFO—-1) ? 70 1 IR -9EAH C

700 60 |

600 [ 120%

500 " \ %0

S 90%
400 f It 40
L 60% 30 1 Af‘ ‘
] Hatty o N R Mo
L 30% fj “\WN
100 10
0 + T T T T T T T T — 0% 0 T T T T T T

00 02 04 06 08 10 12 14 16 18

07 08 09 10 " 12 13 14 15 16 17 18

Source: Bloomberg, KTBEXISH

Figure 58 N7t2 MQME M1 YoY H|w

Source: Petronet, KTBEXISH

figure 59 22E 4RYH FUE &

oA

(Huf)
25000 -

2017.64 m2018.68

20000 (=27.5%)
15000 -
10000 -

5000 -

0

2ENF

Annual change, Mb/d

2.5
50 Other
15 —_— = | atin America*
1'0 US & Europe
05 — - = Middle East
’ — Other Asia
o HE W
= Chi
-05 - - World
-1.0
10—year 2016 2017
average

Source: Petronet, KTBEAISH

Source: BP, KTBEAISH
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20204 IMO & &2 1Al AIZ 2E MGO E= Blends?] Q71 5718 2<%
A= 2 IA 370 @ 1=3) = B8 dulo FXtsbAM, @ HSFO9 th

= T Scrubber 22 HEF S119] AlF, Q) AT A& R (Sweet—Low sulphur) TS Sl 715ES

=0|= BHoIth weth &2 44 dRY 77 458 7Hsdol =

Sirll= OPEC ZH4t 2l AF2T] OSP ZAHl, HI= Permian Y2 M4 S5
BE RS SE R 714 20l (Spread)7t WATHH] 'EF2 2= HOlal Qe W o= = Mzt S

Spread’} S E 7HsH0] € A2E FTECL

AR 7o

=2 g0 A
= T T

ol W

=5 Bl 82

Figure 60 AFEl OSP(F7H 2 A9 X|FE 0] Figure 61 Brent = WTI M& Xt0]

£(8/bbl)  —— Asia 0SP US 0SP EU OSP $/bbl

8 Brent—WTI Houston=*x*
4 WTI Houston — WTI Cushing
——Brent — WTI
2 4
o /“f 4
0 v T T \ A~ {\v\l"v\/\/ -
2 " g
4] i
—6- -2
10 11 19 13 14 15 16 17 18 Jan-16  Jul-16 Jan—-17 Jul-17 Jan—18

Source: Bloomberg, KTBEXISH Source: BP, KTIBEAISH
rigure 62 FBE 74 g (6/159 7IF) rigue 63 FEE AR ¥ AR FEH

o] o o o

A 7k A w7t Crude 28! (%)  mResidue &&2f 4.0

($/ob1) ($/bbl)

LLS(FO[X]oHLt) 72.86 AFPE! Arab Light 73.28 278

WTI 74 65.06 AL Arab Heavy 70.03 2.13
WTI 0|SHE 55.81 0[2t3 Light 71.53 1.27 1.35

WTS(129) 5581 . O[22 Heawy 67.53 0.69 0.0

0.21.
HAIZ Maya 61.95 2{AlOF SAlH[2|of 73.48
Ekofisk Brent Urals Dubai

Source: Bloomberg, KTBEASH Source: Platts, KTBEAISH
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oo

IV-3. ZUe| ERME D2 HIE & BXt 3T HY

710 wet tha Aol AI9EE CDUE REA) th] =5t ] (coking, cracking) IS S &
H HE AHHCR Br) 2 52 2 U ol =7k Y Ao 58 SXle B Holth. A&
QI RFEOILL SHoL A8 A9 AT A Ze ACE dHfit. CDU th] EE4H Hs2 5
0], 8, ORI Y0] =2 AL E ettt SH =il B /49 11314 H] (Upgrading) HIE 2 Al
Al B =0 286t Ao BEE4H HE2 BluH =2 Holtt IR Sol A= 1=3) v
0] AL E 2 SKo| ' 0] 4 2 B HIS0] H A, LHHA] 3ALY] 8% 113} HlE0] 35%

£ 43glotal ATt

H,2019d MEE 115141 2 B8] A5t B2 8IS0 YAl o= A ¢
= ZAC% #aErh & IMO A Bigtol el 224 R4

rigure 64 K8 MQEYH TE3SHH|S H|w rigure 65 K8 MK EEAH| H|S H|
. Upgrading (CDUCHH| H|S) Desulphurization (CDUCHH| H|E)
' 85.2%
47.5%
9 70.6%
67.3% 62.3%
32.5% 29.8% 28.9% 30.0% 48.8% 49.4%
21.1% 22.5% 36.6% 42.3% 38.8%
14.6%
oc 5. 2 I 93 n= 2 Pr & g EZ. 2 D 9» pE 2 Fr 2
582 22 § S 43 2a 3 2o g 32 @2 § g 3§ 22 3 s g
g 37 g s " ® &1 % g®* g2 ®* 8 gz "8 * &1 %
Source: OPEC, KTBEAIEH Source: OPEC, KTBEAIS
rigure 66 U FRME D=3t ¥ HEAH| HIS(CDULHH) rigure 67 Z2E HHMH & TEsh MBS ML
70% - R IESHH| HIE  cEEAMH| H|IS (mb/d) mCDU=S Conversion Desulphurization
60% 2.0
o/
50% 151
40%
30% | 1.0
20%
0.5
10% I
O% T T 1 00 ’ T
SKOI[LZ| GS Caltex S-Qil siffjot 3 2017 2018 2019 2020 2021 2022
Source: ZtA Xtz KTBEAISH Source: OPEC, KTBEAISH
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MRYH HHl SEE 1

Source: OGJ, KTBEAISH

MREN 2Hl 58= 2

Source: OGJ, KTBEAISH
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IV-4. IMO &&E #H= = Y7BH Q| ZiA iH: 0 =

2020¢ IMO & g fAloll thH & i §RANY] thE2 24 AFEE T2 JtHH 22 S-0ilt &
oUW = (H] 487 RUE DgolTt.

M S-0i2 & 482 ¢ g BAMEIA RUC/ODC Z2REE A5 Qon, 8 748 83 =
24 387 Eo A /H=S 258 A8lojth. S AH)= RHDS(Residue Desulfurization, 6.3%Fbpd),
RFCC(7.62tbpd), ODC(ZZ=EH# A 70.58HE, PP 40.58E, PO 302HE) S22 4% of YTt o]
ol mel SALY SEAEZ(EAC, OF~ZE) HIES 7I1E 12%01 A 4% = t = Hold "@golth 8AC
A2 dA nrlsh & Aoty

SHH St @YW A= CDUEE R 658bpd, CSU 138tbpd 28 S48 1} A 1 stdH| = B =25 O
2 S5 Ut 2@ 3 7= 22 RFCC 8.69tbpd, Hyudrocracker 5.02bpd, DCU(Coker) 5.02bpd
S0l ddE o] AEAQ 1ESHHIE2 36% W E 7128 AHo|th £5] SDA(Solvent Deasphalting,
TR o8 HBiH =& Z4) H1E 9.08bpd Al 7HsE dldoloj A ESEAIE 84 HES2 O]
St =E L2 Rotal AYolt). olo] Wt MAITA & S8 AR R HES Q22N AtiF2
T ISo0lg B8 4= Qe AL Holth

U FFAF Soll A =S 0] 7HE 22 SKollnHo]d e B A1) 9] #EE S EA IMO
TrAlO] thS5Hal QAT SARE 2020€ 79 32 SR = A5 BE4H|(VRDS 4.08bpd, & VR
3.0, AR 1.0%bpdoll F 12 E FAE Agolth & &H| 7t 3EH W 0.5% LSFO 3.48tbpd(LPG/&
AF0.2, Diesel 0.68tbpd Z£8HE @ 4te 4= Jof EF HIES R 7ol £ 5 S FEolth. T4t
3571 Payback Period)& 4d 22 7Hg sl QLo 48l metd = 2d QI 0l 7hs8:
AT} NCC US4 AEstl A= GSEE 4= B 4H|(VRDS) 52 dEatll Qe A2 LAl
o BXF 287HE Aol £2QE Fdolth

FZ 059 §RYA g0l ALME Holil Yt 27 I E = AlSHBottleneck)] 22 1= L
A7 7HAWTIO] G E HolMA o019 FAlntdlo] 245917 20Tt Tk Oleh A9 37 =
A3 &= IMO Aol WE ARAE HMEE Aeketd 118} HIS0] 22 Ul §RAIE SHLE
A HZI EZ FAt Eotd dgoltt.

Figure 70 B YRYM S7 4N HL (2019E 71F) Figure 71 MREHORE BHEY $1 HELA| FYQl Hat &Y
12% VEFCHORREE  C CE) A0 §148H P} S 57
35004

10%

8%

6%

4%

2%

0%+

Source:

3000+

2500

] 20001

| 15001

10001

| 500 |
: : : \ 0

SKO{|LAX] GS Caltex S-0il sicf2alui 3 SKO|LAR] GS Caltex S-Oil il

ZIAL A=, KTBEAISH

Source: ZtA} Xtz KTBEXIESHE (CSU Melet CDU w22 T A
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Figure 72 0|2 S 2AKValero + Phillips 66) &7t % EPS

Figure 73 2L M{ 2AHSKI + S-0il) £7t L EPS

150 1 (8) — ) EPS(%) ()10 2000009 (@) ——F7HaD EPS(?) (2 [ 24,000
] 9
190 170,000 20,000
1 /\ K 140,000 [ 16,000
. 7 3
90 - W - 12,000
-6 110,000
70 1 . - 8,000
80,000 1 i
50 » 4,000
50,000 N — 0
30 T T " " : : 3 ’
s 13 14 15 16 17 18 19
Source: Bloomberg, KTBEXIS# Source: Bloomberg, KTBEXIEH
Fiue 74 71 974 ] MQERIOKN 0| e 75 XIS NRER| 7SS 20|
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15 L 15 % r e
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e = e O = = - - Z - - - - — = = = = =
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— Tl (US GuIf)

— Brent (Rotterdan)
e AN (Singapore)

| —]S e—FU-16 e—apan —Singapae|

Source: : OPEC, KTBEAISH

Figure 76 OIE{/ZSX|Y CDU AlEA

Source: OPEC, KTBEAIEH
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3500 HiggTTT
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Source: 47| At2, KTBEXISH
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= B 7L 9] SFsHEE(Aromatics) BHA 612 7FSE 2 28 R0lth 5=9] Hengli Petrochem—
icalo] CDU 40%tbpd, P—X 225€H2 2l &HIE 2@ 4Q AIE 7hsal7] fl8 22 53 uEd 4R &
 FHE 22 A% YA P-X AHSE 2 No.2 280 7FsH = W sielol= 202 &
old Agolt}. gt &= Zhejiang Petrochemical2 WHE 7Hs€ E3 % CDU 402tbpd, P—X 4002k
E 27 du1E A& Solt) 28 A EUE 20214 o|Fd = B A4AksE 0] 28l 2 solg A
OlTh ZFALY] PTA B4HsE 2 2ATHES &38l5Hal Qlof tIRE ZH AkggS 2l AQl A 2= Helrt.
Zhd 712 H539] P-X QI 0] 1,4430H= LHQ]QEE}i Hol A, B71HCE 30| P-X &9 43
BEE &5 = TR 71sE 282 EVnE Aot

CHEE PP/PO X EE S E5 €913 B2 HIEE AR =8l= S-0ilolLt NCColl 217t EX1E 2
Aot edWd (ZHAnZ JV) 2 CSEE A= 7|E e @8 22 0idl sleke A4E = 9l
= dZoltt.
figure 77 OFEH/BEXIF P-X AEH ¥ £2 F7+ ©Y
2 —2 Per Yr 2018 (Per Yr 2019-2022 (Per Yr
Cap: 2.2Mil TON Cap: 1.8Mil TON Cap: 3.3Mil TON
(mil ton) Dem: 1.8Mil TON Dem: 3.1Mil TON Dem: 1.6Mil TON  (Operating Rate)
77 I r 90%
5 M
5 . 80%
1
4 i 70%
: :
2 . 60%
1 1
0 - 50%
1
1

2010 2011

2012 2013 2014 2015 2016 2017 | 2018

| 2019 2020 2021 2022

Effective Capacity i Demand ——Qperating Rate ()

Source: PCI WoodMackenzie, KTBEXISH

rigure 78 =L HFUX| OFZ0FE(Aromatics) MAtsH Figure 79 B2 P-X $US 2 718 30|
(KMT) I B pP—X (&)
4000 1600 FYUSY(MT,L) — 74 ($/MT.R) - 80%
1400
L 60%
3000 1200 60
1000+ L 40%
2000 800 -
600 - L 20%
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400 | 0%
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0 0 ! i . - - - —20%
GS Catex 5Ol S|y 3 213 14 15 16 17 18

Source: OPEC, KTBEAISH

Source: OPEC, KTBEAISH
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ASLERH 1944 &, 24 = 2 ¥slE 452 ot IS AR THIMO: Intemational Maritime
Organization)= 20204 1€ 1LEE A A ZE HEtsd sl O R & SR /eSS U= delst
712 283t AdEkRd thal & sRE 58Xl 71E 35%0 A 202085 H 0.5% o5tz A sH o
Folth. 71E29] HAIRE dE digo] old 2EE HE FiGo A YT EE, 32 FAM 7P 23
St Al 712 Aolth

SOxTAloll HAFS0| thE5h= B2 =LA 371X|0|th

A= Aol 2 4&H] (Scrubber)E 2L 71E9] AR RE AS AMgshes Aolth

FHA S 2 AR77Hord EHKJ]C"E~ ARESHE ZoIth o & £ LNG SR 48} SoItt. o] = M8 Z}
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AR = #AY 8t 2 JHRE 7|E Akgstd 1LRER(HSFOJ Al A FE-F(LSFO == MGO)
= WAlIsk= Aolth

20209 ScrubberE AASH B2 FAIAIY] 2%, LNGE ARE Atgote AE2 olHT H A2 1% H]
Toll J& A% Ayt 2= PR M2 20209 2H ARERE dsE uiFor & Aol &
M9l 0.1% AR 3.5% HSFO thHl 40~50% 7HE0] =28, Al 7F AIB = HSFO 714 aH, A

2R 71 85 7H5 €0l ELEE spreads B HOlA ACE WAL metA 2020@ 2H & 29
A AxH BEo] 7IsHnh @Y A9) 20179 HEH|= 9F $100bn2E SF=4He =], SOx A9 &
BFQZ F| 4 $20bn, Fth $60bne] A AZH] 7171 Qle ALE ARSI} SlFol Al 29 & d7tst
e 8ol Qg A% Tdsitt. sh A ERilo] B e =S HHE HAE THs8o] =0t E
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WA BUY/BHH): 2017d A=H 0] HA GAH| ol A R GHs HISE 22%0ITh SOxTHAl =
20204 5E AFH] 450] ol &E =, ol9dl Hlxl= S AEH CZ o|Hrt At BAF & 100%
FRH A7 7hs s AR QUL spot E49] AR A mH S A7 =S 2¢0] @8&E Aoth. 8=
LHA] HFARD 333 9] 4271 SOx A2 QIS HI 8 &5 ‘:’E}Ol QA=Hl, O1E0] AkEdle AEHI=
A GBS0l Al 3.9% ol 216 AR FHSITE ARR B7H7H50% 45siHtte Q9HlE
S7h= 2% ot @6lH, HisFEED = =22 4844 l e 8l 7H B 8 Aolth SOx 7t
Aol et =S4 H A9 7IESIE Q2 S7He0]l ASHCE 33 57tes I A% dgd
Ch A FAE Sa20do] siarn 202039 29 22 20189 SAMED ©F 18% 52 A= d
ot ATk

S—-Oil(BUY/155¢t): ZIALR 115l AH1E 24 5ol B2 7158 ol Holof A 8% EF ol 1
=0l th = 2o0lS TZoltt. ololl wet IMO Al A& Al FAINE &52 A8 dEololA 71 53]
20| 2 9Al S st 8 Ao addn. S 81 7FsCE dw B ol B2 dibHel 0|9 St &
7t ol &50] OFZMHE mhl =381 Soll S26] e = As Dot} &= 2-3d 7 FHEH A E )

d FA7FoloE dBolth. @555 29 5 AFTE HAA ol &0 izt g Sf F3 ol & 0]
E B Sx37H A% Jg 288t 48 Wl A5 5 Top—picks)= =+ FHTITH

SKol=H| 01 & (BUY/282H4 ): IMO 2020 Aol B50] B4 H] (VRDS) FAME T sitt. 71E HSFO(Al
REER) U] LSFORSEESR) 717 7ol S 7Fs80] ot Holtt, dAIE 202 &% FAnt
DAL w2 44 HE STVt ol AEth W o]& of20E 0t £3F LU ARRE 45 Hd
SV 2 % 5ith oHE RS 1Y, g 59 3 gt 322 7l 2EEQ gelolth
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N Top-Picks
7/ THRM (028670)

SOx A, HIE FEEL= HE WM 282

B U Y Issue

&2 YO0l E & 2020 IMO SOx A & Ha

&) 2 #s
= xjo BUY o Pitch
;_: . : + spot 28 HEM0| =OIX|HM BDIE ZHZ §F SAL FAl0f of2{g o2 &gt
EEadl 80008 A 9IS, TRILI7TEH 11 8ME SOZ = 1 43 HCIE Jhol= 2lA0) ofx) ¢
Eamings #A S. ZIPt sk YU XIZL 04 713
Stock Information « S0 olEH| HEES 2010 RIlE|S 7Z07| Th20] SOx A2 013 ATl
BIM7H6/15) 5,0502 SE2 00|, 252 22 BlM 7153512 P& iMo| 7|CHE
oM FSE 58.4%
}\lj%% 26,995‘2\{% Rationa'e
E[jifﬁip”) o |+ 7HLiEtel 10C(Rio Tinto XISIAY B, =28 SIS CSN Bio] 221 i
OTET = 5| METH| A Q| 0 00| CH|HEMOZ A2ES 0|25t
‘I’ |I‘|7|'/ |J—'_7|_ 4‘700 _ 6y650% o 7|' | }O'” -I | |'I'I'7|' SDOT O” 7| E | -II_ R
3 2 YZTH )= 137248) OIE2 6EFE AW AU, 3lE|0f = BB Vale T4 SOE MM S5
Q=9I x|28 8.1% Ol ZMY 7oz Halst SHH capesize 1yr TCE YoY 47%E ASA|. 22A0] 4
FREFAZE(%) 28k TiM 2 T F0lRlE Tt
MUY~ (2 2991) 54.9 i
20j0423} 6.0 + 2Q M BMHMCH7E QoQ 30% SVl U0 P(BDIS Q(ESE)S| St 458 H
UE AEO| JIME £5 8M0| S0{LIH Q HSM RISE MY
Valuation wide + 20202 IMO SOx Al o=z HA=ZH| F7t. 20173 A7t SAt HEH|=
2017  2018E  2019E 4,696220|H 0|= BYHIE2| 21.9%0f 3. 2020 HAZH|7} 2k 50% S7etCt
PER(H) 197151 12d 1 PYsHH SAlo) AUHIBE o 11% S7t6p &
PBR(tH) 1.2 1.1 1.0 ] )
EV/EBITDA(tH) 10.4 92 77 « J2Lp AN oz SALO|Q0] O|X|= G2 0|2t G, SA /MO 23784
H OIS (%) 0.0 0.0 0.0 27X 2 CVC MO ZM HFH|ZH100% T7IE= 7&. 15742 B|8M A 20|
Performance B2 2~3% OPME X7|= $E2E YE0| O|F0E . £210]| LIX| b= A2 <
) M6 12M YID 0| O|F0{E 4 glooz 20| MIHE 2. 2= BE2 Bulk 338, Non—dry bulk
FINSE (1.8) (8.2) (4_7) (4_2) 205519[ A|'A|_-|9| EEIZH DVVT”:‘—EE El'zn'_\' OJ‘E‘% 7C;>|_c|>_ Ol%ﬂ 201 7[5 EEUIE %1
KOSPIHH Aci+2E 1.7 (3.9 (5.3) (0.5) AHH|ZO] 0.04%21 877THRHCZE FF
Price Trend Earnings Forecasts (Tiel: Alotel %)
" N 2015 2016 2017 2018  2019E  2020E  2021E
= — F7H (& p =
2000 - KOSPI AIATHH () 0 iiE=Sll 1,819 1874 233 2447 2721 3041 3345
ol 229 168 195 220 268 315 351
6,500 1 J [ 120 EBITDA 392 337 363 382 432 480 519
6.000 |k \f f f‘f 1 L 110 2o/l 46 97 141 176 219 266 301
s 500 1] ‘f (LT \\ L1 o0 Al 1229 1,256 965 807 619 405 172
' w« v ‘w’ TAREAM MJ(L,Q H"‘57F% 106 30 247 47 112 117 100
5,000 1 { \/ F 90 Holls 12.6 9.0 8.3 9.0 9.9 10.4 105
4500 | L g0 TOOIE 25 5.2 6.0 7.2 8.1 8.7 9.0
oo ‘ ‘ . EPSEIIE (98.2) 24.9 45.3 24.6 24.8 21.2 13.3
"6 17.10 18.2 18.6 ROE 2.4 3.9 57 7.1 8.2 9.1 9.4

Source: K—IFRS ¢1& 7|&, KIBEXASH
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Figure 01 BDI Seasonality Figure 02 BDI, BCI, BPI 0|
2,000 5,000 r —BDI BCI BPI
4,500 +
1 500 4,000
0 2018 2017 3,500
3,000 ~
1,000 2016 2,500 -
2014 2,000 F If i
1,500 | Y il 1
500 2015 L A y W, by RO WA
1,000 VM mf WMy ANIY paf sl
500 Lol N b
0 N N N N N N N N N N N O 1 1 1 1 1 1
18 22 3¢ 42 52 68 728 8¥ 9 10g11g12¢ 2012 2013 2014 2015 2016 2017 2018
Source: Baltic Exchange, KTBEXIEH Source: Baltic Exchange, KTBEXISH
Figure 03 Capesize M8 1H M2 Spot 2 F0| Figure 04 T MEE Y olzEF X0
35,000 [ ($/day) ~ ——1 Year Timecharter Rate Capesize Bulkc 10  (H2dwt)
30,000 Average of the 5 T/C Routes for BCI 9+
8 L
25,000 F 7+t
6 L
20,000
| N S M o N
15,000 | W\/\ ) ,‘jj‘\w Al \
10,000 | N 3t
AN
5,000 - 2018 2016
Tr 2017
O 1 1 1 1 O 1 1 1 1 1 1 1 1 1 1 1 1
2014 2015 2016 2017 2018 19 28 32 48 52 68 7€ 88 9o 102 11g128
Source: Clarkson's, KTBEASH Source: Clarkson's, KTBEASH
rigure 05 A0 /ot2E I MU QoQ ELE figure 06 SM2E YLt EMMIY QoQ BUE
50% 50% ——8M2&Y+ QoQ 7| 8441 QoQ
40% 40%
30% 30% [
20% 20% f .
10% 10% |
0% 0% | ) /x : 1PN 1\‘/‘ - )
-10% =10% \/
-20% —20%
-30% —30%
-40% —40%
—50%" —50%*-
© L e e = = = = 2 g © © © © = = = = © g
S g g ¢ & g g g o g o o o o o o o o o =
— Y I5) < — ISy Isp} < — < — [sY] ™ < — sV [<p} < — g
Note: BDI +Z=0]| 2t 0f'd ZAMMAT FEln, MI2t0|X/4F= Q SHO0| £ Note: 28U SLS 0l2] oflaloty| ofF@x|et 7|x EMMOietez 2ot
4Q16, 2Q17 I MI2I0|= HA| Q B717} QIS 2018 8uRdrE 37 7tsHol =3
Source: M FnGuide, KTBEXAISH Source: HRM KTBEAISH
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7IEH 10%

204 & & 5%

22| 6%

Source: MM KTBEXISH

Dry Bulk &g MY

12

Dry Bulk +=2 (#ZHE) 3,210
% Change 6.0%
Dry Buk 2 (NEKY) 14,873
% Change 5.9%
Dry Bulk 3= (#2HDWT) 679.2
% Change 12.3%
QI (HTIDWT) 100.1
|42 (HOIDWT) 33.6
EI2 (HHOIDWT) 20.9
Orderbook (HEDWT) 125.0
%o0f fleet 18.4%

13
3,537
10.2%
16,098
8.2%
7.3
5.6%
62.9
21.9
62.0
138.9
19.4%

14
3,703
4.7%

16,842
4.6%
755.4
5.3%

48.1
15.7
48.7
161.2
21.3%

HEH| 22%

‘_3 2HE 22%

15
3,629
—-2.0%
16,830
-0.1%
776.1
2.7%
471
34.3
13.1
124.4
16.0%

Source: Drewry Dry Bulk Forcaster 1Q18 (2018.4.26), KTBEXtEH
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WeM HeM 5 +#
AR
Spot
Dry Bulk 3,092
Handysize 306
Handymax 342
Panamax 729
Capesize 1,715
Non Dry Bulk 620
Container 21
Chemical Tanker 96
MR Tanker 462
Aframax Tanker
LNG
Heavy Lift Vessel 41
Total 3,712
Source: M KTBEXSH
16 17 "18E 19E
3,800 3,897 3,985 4,072
4.7% 2.6% 2.3% 2.2%
17,772 18,365 | 18,982 19,556
5.6% 3.3% 3.4% 3.0%
788.1 817.5 827.2 837.3
1.5% 3.7% 1.2% 1.2%
47.2 38.1 23.1 25.7
32.0 14.7 13.4 15.6
13.4 36.5 41 n/a
84.3 81.2 81.4 n/a
10.7% 9.9% 9.8%

5,461

‘20E
4,145

1

8%

20,028

2

4%

844.4
0.8%
27.8
20.8

n/a
n/a

107

10,695

21E
4,216
1.7%
20,493
2.3%
849.8
0.6%
29.6
24.2
n/a
n/a

B2zl

18,993
1,341
4,597
3,967
9,088

875

110
462
107

41
19,868

'22E
4,282
1.6%
20,939
2.2%
860.0
1.2%
25.9
15.7
n/a
n/a
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Figure 10 MO HZAIR F0| o FY (e 4012)
1Q17 2Q17 3Q17 4Q17 1Q18  2Q18E  3Q18E  4Q18E 2017 2018E  2019E
BDI 7 945 1,006 1,137 1,509 1,175 1,300 1,300 1,650 1,149 1,356 1,476
%YoY 160.1%  64.6% 54.9% 51.8% 24.3%  29.2% 14.3% 9.3% 70.1%  18.0% 8.8%
%QoQ -4.9% 6.5% 13.0% 32.7%  —=22.1% 10.6% 0.0%  26.9%
A=t 522.9 632.5 583.8 597.0 565.5 596.2 608.7 676.3  2,336.2 2,446.6 2,7214
%YoY 15.6%  42.8% 25.3% 16.5% 81%  —5.7% 4.3%  13.3% 24.7% 4.7%  11.2%
3 405.7 438.7 446.8 451.4 435.2 444.7 461.2 5311 17425 18722 2,165.6
%YoY 7.3%  45.2% 37.3% 18.7% 7.3% 1.4% 32% 17.7% 25.8% 74%  15.7%
IREAFAM(CVE) 1214 113.7 11.2 110.7 114.2 112.5 1121 112.4 457.0 4512 4912
2FAM+COA 74.3 95.0 105.6 120.7 119.7 106.4 109.9 129.7 395.6 465.7  495.9
SPOT 8 210.0 230.0 230.0 220.0 201.3 225.8 239.1 289.1 890.0 955.3 1,178.5
HH3 84.3 88.3 86.6 89.5 86.6 88.0 87.3 87.7 348.6 349.5  350.1
A 37.2 35.4 324 33.8 31.6 32.7 32.1 32.4 138.8 128.8 129.2
Falz e 40.9 47.8 49.2 50.9 47.9 49.4 48.7 49.0 188.8 195.0 195.6
TN Y S 6.1 5.1 4.9 4.8 71 5.9 6.5 6.2 20.9 25.8 25.3
MeRe] Y 2SAY 67.1 154.6 95.2 99.0 81.3 103.5 101.7 105.3 415.9 391.8  400.6
Ex (34.2) (49.0) (44.7) (42.9) (37.5) (40.0) (415  (47.8)  (170.8) (166.9) (194.9)
ol 40.9 48.8 52.2 53.1 44.0 52.5 53.3 70.1 195.0 219.9 2681
%YoY 2.8% 18.4% 41.9% 5.9% 7.6% 7.6% 21%  31.9% 16.1% 12.8%  21.9%
3 34.1 41.0 47.2 59.4 37.6 48.5 48.7 65.7 181.8 200.5  254.6
CvC 31.6 29.6 30.0 29.9 30.8 30.4 30.3 30.3 121.0 121.8 132.6
%OPM 26.0%  26.0% 27.0% 27.0% 27.0% 27.0%  27.0%  27.0% 26.5%  27.0%  27.0%
2FAM+COA 2.8) 0.3 6.9 25.5 8.0 13.6 13.6 29.5 29.9 64.8 86.6
%O0PM -3.7% 0.3% 6.5% 21.1% 6.6% 12.8% 12.4%  22.8% 7.5% 13.9%  17.5%
SPOT 8 4.2 6.9 6.9 6.2 4.0 4.5 4.8 5.8 24.2 19.1 354
%OPM 2.0% 3.0% 3.0% 2.8% 2.0% 2.0% 2.0% 2.0% 2.7% 2.0% 3.0%
HEH3 6.4 7.9 4.1 4.7 5.7 4.1 4.9 4.5 23.1 19.2 18.6
A 3.6 1.6 0.1 0.9 1.1 1.0 1.0 1.0 6.2 41 41
ZiE|o[A 2.1 4.9 3.0 3.4 3.5 3.4 3.4 3.4 13.4 13.7 13.7
T Y S 0.8 1.3 3.2 (1.9) 1.2 (0.3 0.4 0.0 3.4 1.3 0.7
HeE I =SAY 0.1 0.9 0.1 (0.2) 0.8 0.8 0.8 0.8 0.9 3.1 3.1
HErY 0.0 0.7 08 (109 (0.1) (0.8) (1.1) (0.9) (10.7) (2.9) (8.1)
Mzole| 33.4 21.2 43.1 45.5 36.8 40.7 41.5 58.3 143.2 1773 221.2
=0l 31.9 20.0 41.9 47.5 36.4 40.4 41.2 57.8 141.3 175.7 2193
Total Fleet 221 203 211 204 237 245 252 261 204 261 302
H3 My 193 175 184 177 210 218 225 234 177 234 275
Apd 58 61 61 61 60 60 60 60 61 60 64
CvC 27 27 27 27 27 27 27 27 27 27 31
2FAM 31 34 34 34 33 33 33 33 34 33 33
au 135 114 123 116 150 158 165 174 116 174 21
R’ Aoh 19 18 18 18 18 18 18 18 18 18 18
ZAE|jo|LA Mch 5 7 6 6 6 6 6 6 6 6 6
LNG 1 1 1 1 1 1 1 1 1 1 1
s 2 3 2 2 2 2 2 2 2 2 2 2

Note: K-IFRS HZ7|&
Source: MM KTBEAISH
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CHRICHEH AN

(9] Ad2) 2016 2017 2018E 2019 2020E (9 Ade) 2016 2017 2018E 2019 2020E

FSAHE 573.3 613.2 723.9 854.8 1,013.8 = 1,874.0 2,336.2 24466 2,721.4  3,040.9
=R 265.3 257.3 336.0 443.9 5781 k8 (Y=Y, %) 3.0 24.7 4.7 1.2 1.7
iE= ] 99.2 105.0 129.5 1441 160.0 o[ 167.9 195.0 219.9 268.1 315.0
THIRRA 47.8 50.3 55.8 62.2 69.0 S8 (Y-Y,%) (26.8) 16.2 12.7 21.9 17.5

HIRSKHE 3,757.3 3,281.2 32923 3,321.7 3,371.7 EBITDA 336.9 363.0 382.4 431.6 480.5
NN 69.0 47.9 49.9 51.9 54.0 Fel£o (68.8) (51.8) (42.6) (46.8) (46.8)
TR 3,678.0 3,223.6 13,2335 3,261.6 3,310.1 0| X2 (40.9) (48.3) (47.1) (46.8) (46.8)
FERpA 10.3 9.6 8.8 8.2 7.6 QlsfarA a0l (3.0) 4.4 0.0 0.0 0.0

KHAEEA 4330.6 3,894.4 4,0162 41766 4,385.4 Rzl 0.4 0.3 0.1) 0.1) 0.1)

A 523.9 545.5 526.9 508.2 480.7 NEASA 2! 99.1 143.2 177.3 221.2 268.2
e 91.9 113.4 133.8 148.9 165.3 Blz0[ 97.1 141.3 176.7 219.3 265.8
FSJOIRHFA 326.1 320.2 280.2 240.2 200.2 K|HH7 |47 [&=0[2) 97.9 1431 178.3 222.5 269.7

HIFSFA 1,240.9 939.2 900.6 862.2 823.8 B7tg (Y=Y, %) 113.2 455 24.4 24.8 21.2
H| S-S0 XHRAY 1,195.0 902.5 862.5 822.5 782.5 NOPLAT 164.4 192.4 218.0 265.7 312.3

SREA 1,764.8 1,4846 1,4276 1,365.4 1,304.5 (+) Dep 169.0 168.0 162.5 163.5 165.5
N 534.4 534.5 534.5 534.5 534.5 (=) SHRREX} 0.7 20.5 10.6 6.7 7.2
REAoim 1,9405 1,941.1 19411 19411 1,941.1 (-) Capex 99.4 106.5 171.3 190.5 212.9
o|Yoiz (209.8) (66.1) 112.3 334.8 604.5 OpFCF 233.3 233.4 198.7 232.0 257.6
=EY 275.6 (20.6) (20.0) (20.0) (20.0) 3Yr CAGR & Margins »
X7 =M 0.0 0.0 0.0 0.0 0.0 I EHSTHE(3Yr) (11.3) 12.4 10.4 13.2 9.2

23A| 2,565.9 2,409.8 2,588.6 2,811.2 3,080.9 FAo|ASIH=(3Yr) n/a (3.3) (1.4) 16.9 17.3

o 3,819.6 3,373.0 3,393.1 3,427.6  3,483.1 EBITDA%?lE((SYr) n/a (1.1) (0.8) 8.6 9.8

TR 1,255.7 965.4 806.7 618.8 404.6 #0[257k2(3Yr) n/a (43.6) 56.8 31.2 23.5

ROA 2.2 3.4 4.4 54 6.2 %‘aOIO‘E(%) 9.0 8.3 9.0 9.9 10.4

ROE 3.9 5.7 7.1 8.2 9.1 EBITDARFXI (%) 18.0 15.5 15.6 15.9 15.8

ROIC 4.4 5.4 6.4 7.8 9.0 0[S (%) 5.2 6.0 7.2 8.1 8.7

HZSEH FQEXIX|E

(T M) 2016 2017 2018E 2019E 2020E (20 2, 1) 2016 2017 2018E 2019E 2020E

Y= 251.0 261.6 331.9 380.9 429.7 Per share Data
F7|z0(Y 97.1 141.3 176.7 219.3 265.8 EPS 184 268 334 416 505
REARAZH| 169.0 168.0 162.5 163.5 165.5 BPS 4,735 4,451 4,787 5,205 5,711
2R =S (31.1) (45.8) (10.6) 6.7) (7.2) DPS 0 0 0 0 0

IHSAHAZA (BT 318 (145  (24.5) (14.7) (15.8) Multiples(x,%)
THIRAMZEA (BT (6.2) (8.3) (5.6) (6.3) (6.8) PER 21.6 19.7 15.1 121 10.0
AR FESTHEA) (2.5 10.7 20.3 15.1 16.4 PBR 0.8 1.2 1.1 1.0 0.9

SRS (92.4)  (117.2)  (175.2) (195.1) (217.7) » EV/EBITDA 10.0 10.4 9.2 7.7 6.5
CE7 | ERPRRARZA 0.0 0.0 (2.0) @.1) 2.2) Higols 0.0 0.0 n/a n/a n/a
SRS HAN 0.0 0.0 0.4 0.2) 0.2) PCR 6.4 7.8 7.9 7.0 6.2
AH|EXt (99.4)  (106.5)  (171.3) (190.5) (212.9) PSR 1.1 1.2 1.1 1.0 0.9
FEGRZA 216 (0.9) (0.4) (0.4) (0.4) AT (%)

MR (197.9)  (155.0) (80.0) (80.0) (80.0) el 68.8 61.6 55.1 48.6 42.3
AZSt (197.9)  (155.0) (80.0) (80.0) (80.0) Net debt/Equity 48.9 401 31.2 22.0 13.1
N 0.0 0.0 0.0 0.0 0.0 Net debt/EBITDA 372.7 266.0 210.9 143.4 84.2

LSy 0.0 0.0 0.0 0.0 0.0 Ratlg 109.4 112.4 137.4 169.9 210.9

gz 34 (33.1) (37.4) 76.7 105.8 132.0 O|RI2 Al 4.1 4.0 4.7 5.7 6.7

£5258(Gross CF) 331.2 359.6 342.4 387.7 436.9 O|R{H|S/ofZH 2.4 2.2 2.2 2.0 1.8

(-) =d FEK7|'(7‘_’A\_) 0.7 20.5 10.6 6.7 7.2 KA

(=) BHIEX 99.4 106.5 171.3 190.5 212.9 FoIRHE (%) 92.0 91.7 89.8 87.4 84.6

(+ )KHJDHZ‘* 21.6 (0.9) (0.4) (0.4) (0.4) S +ERIRHA(%) 8.0 8.3 10.2 12.6 15.4

Free Cash Flow 207.8 196.7 156.7 185.8 212.0 PN .

(=) 7|EtEXt 0.0 0.0 0.4) 0.2 0.2 RAF(%) 37.2 33.7 30.6 27.4 24.2

AoiEHZ 207.8 196.7 157.1 185.6 211.8 X7 |RH2 (%) 62.8 66.3 69.4 72.6 75.8

Source: K—IFRS & 7|& KTBEXISH
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TRl BUY A 2HRZIIZ 15.50k1(2019E PER 10.7x, PBR 2.14x, ROE 20.1%) 2 AZ Alst &
SEFJL 155000 150000 A¥  Hsinf J|Z Buy 9 KA |7 A0 2 2Q18 X SH T AIRC| OSP AF,
Earings §X  of=NfEl O 3} S0f M2 R NS M7 RS 01 DEs MRt NS

A Ol
Stock Information H S22 23 3Q 0|7 4F SN FE61E ®Y. So] L siEk| o[20= IMO

k=1 xsy =14 =2 45k 71 = ME ' AL H715 =y yN
S17H6/18) 113,008 Srete malof e G HIF & M27HE A45)0| 24T SAH FAOE 7K
N ES OS] 37.9% M Z0t A HY. Soff Cit2 FA QTHOZ = Hi=HE7HES) &) 75y =
N71EH 127,219 O X. IMO tHlof IHE 6| & THY 2 TAUOM HE L Top—pick2E FHE
HIZ(KOSPILH) 0.79%
té%‘zﬁ?fr - 112,5838% Rationale
52Z Z[X71/& 117 92,900 — 132,000 . o101 © 7| ARA Ol KU ; = o = & MOt EF
P18 LHEAD R 2Q18 FYo|AU2 BRIt &5 _ O R0 (Lagging) B2 =2 ST AIE HY, j0|
e 76.0% 2Q17 (K27t L RO kst 2 1Q18(H7 |2 — 23 442 HIWA| 7K &2}
FRIFX|ES(%) &Eist = No.2 CDU &7|24 42X 01F2]. 2Q T2 7% LH2|(QoQ) S7t
e 63.5 ol S5 27|12 [P +$10 o] 4S5 M1 22 HE X FH
R 61 0fE % ofZniel OEe £ 30160l R 2L A 4Y L AR OSP 45
The Bank of New York 0.1

R OlAEILE 447] S22 FROR S 7tsy

Valuation wide Ml otz

327] 30| Ramp—up K&, 2

A D=3 F3IEHRUC/ODC) AHlE 3z
_— 21%1; 201;5 201795 11 4QEE| AS 7 B0} SR MY 85 ¢17H ERITDA +8H2 (0P +6500
PBR(HH) 20 18 16 91) Olé)" %)l-% 7 g O-l % EEB!E %}_ggi %‘IQI' _EH]Hulxo % O| |'E EIL?:IF O1|é>|-
EVEBDAGY) 97 83 63 1. 5] 20204 IMO B T NS TFE WC 0T 32 U FRETAE) of
HETERCD 0002 %5 im0l oitslol, MM SRS 0f2 Al HEE ZoE BiTiE. 8% E30 0
Performance T2 OfZ0E (PX,BTX) 20l THE &S RUC/ODC FAIZ S=5] effe 4+ U
(%) M 6M  12M YTD 2 Y. 2020E7K] S FM|7F0[1E 4= QUCH= FolM ot 2HIE Axe = &
FISSE 13 (89 178 (3.4) 5 HIEE U NYDLE AN IR S YT ST of At
KOSPLH| ALi42E 4.8 (4.6) 17.2 03
Price Trend Earnings Forecasts (E12): Alotel %)
" ) o 2015 2016 2017 2018 2019  2020E 2021
140,000 - ot R ) o el 17,800 16,322 20,891 24,939 26206 26,134 26,105
L 135 eiol] 818 1617 1373 1,646 2,056 2205 2,142
130,000 - H 130 EBITDA 1,001 1904 1,667 2,035 2515 2670 2618
120,000 | (] ,\x [ 122 20/l 631 1205 1246 1326 1,627 1,738 1,691
' \ 'f\, 115 =] 879 547 2,629 3680 2758 1,930 1,192
110000 | 1o H"‘°"57|—§ (37.4) (8.8) 28.0 19.4 5.1 03 (1)
L 105 Holels 46 9.9 6.6 6.6 7.8 8.4 8.2
100,000 1 r 100 =05 35 7.4 6.0 5.3 6.2 6.7 6.5
20,000 ‘ ‘ I gg EPSZIIS =H 90.9 34 64 227 68 (27
76 17.10 18.2 18.6 ROE 12.3 20.5 18.8 18.3 201 19.2 16.8

Source: K—IFRS ¢1Z 7|& KIBEXSH
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rigure 01 H2E WEA / HHOAUE
() (@)

(©9) 1017 2017 3017 4017 1018 2Q18E 3QI8E  4QI8E 2016 2017 2018 2019E  2020E
MACAPA 52 502 502 502 592 502 502 767 2366 2366 2541 3071 307
CDhU (kbbl/d) 669 669 669 669 669 669 669 669 669.0 669.0 669.0 669.0 669.0
1= 3pAH| (FCC/HOU) 149 149 149 149 149 149 149 225 149.5 149.5 206.0 225.0 225.0
P-X (KT) 400 400 400 400 400 400 400 400 1,900 1,900 1,900 1,900 1,900
Gl (KT) 135 135 135 135 135 135 135 135 600 600 600 600 600
Z2La (KT) 57 57 57 57 57 57 57 176 226 226 402 705 705
PP (KT) 100 100 405 405
PO (KT) 75 75 300 300
FHOIR(ME) $/bbl 53.10 49.73 5048  59.32 6389  72.23 74.00 74.00 40.30 52.90 71.03 71.03 71.03
(TEH 52.62 53.79  49.37  55.53 66.16  67.12 74.00 74.00 40.30 52.90 70.32 71.03 71.03
(ZU7H-=H7H -0.48 406 -111 =379 227 510 0.00 0.00 0.00 0.00 -0.711 0.00 0.00
2] (3= 1,153 1,180 1,182 1,105 1,073 1,073 1,073 1,073 1,160 1,130 1,073 1,073 1,073
-05% -2.0% 02% -25%  -2.9% 0.1% 0.0% 0.0% 2.6% -2.6% -51% 0.0% 0.0%
ZQuo ATac ($/MT) 36 38 38 305 35 30 3 52 313 351 519 50 502
AIZHO (GRM -5t $/bbl 43 39 55 5.0 47 4.8 5.2 5.5 39 4.7 5.1 5.4 6.5
Saudi OSP (Light 50%+Heavy 50%) -158 -15 -1.08 -0.41 018 -0.18 0.50 0.25 -1.83 -1.16 0.19 0.19 0.19
P-X ($/MT) 370 350 338 298 364 326 345 345 378 339 345 314 284
Gl 422 323 293 269 315 206 235 245 247 329 250 232 222
PP 569 569 584 584
PO 959 959 999 999
ET (Wotg)) 52002 46650 52118 58144 54109 62307 65147 67829 163218 208914 24,9302 262062 261345
(QoQ,Yo) (%) 141% —103% 117% 11.6% -6.9% 152%  46%  41% -88%  28.0%  194%  51% —0.3%
i 40440 3,698.6 41074 45623 4341.3 50840 53158 53158 124642 164123 20,0569 20,492.5 20,492.5
MRsfet M4 560.6 6995 832.6 690.2 7387 776.7 1,0324° 25440  2,864.1 3,238.0 14,0853 4,029.3
=R 384.7 4058 4050 4194 379.5  408.0 422.2 4347 13187 16149 16443 16285 16127
HEZ712(QoQ.YoY) (%) 141% —103% 11.7% 11.6% -6.9% 152%  46%  41% -88%  28.0%  194%  51% -0.3%
i 125% -85% 111% 11.1% @ -48% 17.1% 46% 0.0% : -11.3% 31.7% 22.2% 2.2% 0.0%
MRsfet 201% -273% 248% 19.0% @ -17.1% 7.0% 51%  32.9% 1.9% 12.6% 13.1% 26.2%  -1.4%
=R 20.0% 55% -02%  36%  -9.5% 7.5% 3.5% 3.0%: -2.0% 22.9% 18%  -1.0% -1.0%
%lole) (i) 335 1173 5532 3603 2545 4721 3968 522 16169 13733 16456 20564 22049
(QoQ,Yo) (%) -9.4% -648% 371.6% -33.2% -311% 855% —160% 31.6%  97.8% —151%  19.8%  250%  7.2%
g7 1097  -849 3364 2661 9.4 3203 212.6 252.5 699.0 627.3 875.8 988.8 11732
MRsfet 139.6 72.8 90.5 22.9 81.0 70.2 91.3 185.8 505.9 325.8 428.3 795.8 725.3
2R 84.2 1294 1263 80.4 84.1 81.6 2.9 83.9 412.0 420.2 342.5 311.9 306.4
L (%) 6.4%  25% 106% 64% 200% 199% 185% 187%  99%  66%  66%  7.8%  84%
g 27% -2.3% 82%  5.8% 2.1% 6.3% 4.0% 4.8% 5.6% 3.8% 4.4% 4.83% 5.73%
Mgaret 181%  13.0% 129%  27% @ 11.7% 95%  11.8%  18.0% 19.9% 11.4% 13.2% 18.5% 18.0%
=R 219%  319% 312% 192% @ 222% 200% 22.0% 19.3% 31.4% 26.0% 20.8% 19.2% 19.0%

Source: S-0il, KTBEASH
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LRI ZH AN

(E ) 2016 2017 2018E  2019E  2020E (E ) 2016 2017  2018E  2019E 2020

RERR 79744 67748 6,882 60572 62735 =l 16,321.8 20,891.4 24939.2 26,206.2 26,134.5
SRR 42132 22224 14135 14446 1,673.3 2018 (Y-Y,%) (8.8) 28.0 19.4 5.1 (0.3)
&R A 1,308.6 17445 18583 1,7949  1,790.0 Feio[e! 1,616.9 13733 16456 20564 2,204.9
THRRA 24234 2790.7 2899.0 28001 2,792.5 3718 (Y-Y,%) 97.8  (15.1) 19.8 25.0 7.2

H|F SRR 59846 8312.6 10,191.8 10,273.8 10,478.6 EBITDA 1,903.6 16674 20353 25153 26705
SERRRA 219.4 2388 2325 242.0 251.8 Feielol (418) 2716 1288 113.0 112.8
R 5710.8 7,968.7 98558 9,929.8 10,126.2 0[R2 (1.0) 4.7) 33.9 47.4 471
TR 545 1052  103.5 102.0 100.6 Qlsfaizzol (672) 2416 69.0 52.0 52.0

RRAEEA 13,959.0 15,087.5 16,380.0 16,331.0 16,752.1 A2zl 6.6 5.1 6.8 6.8 6.8

FaA 48328 45444 50262 47291  4,625.5 NEASMERL 1,575.1 16449 17744 2169.4 23177
IHQIRHS 21521 27498 29733 28719 2,864.1 g7|=0l2! 12054 12465 13258 1,627.1 17382
0| RIA 21967 11,3769 1631.0 1431.0 1,331.0 K7€ 7 |z0]2 1,205.4 12465 13258 1,627.1 1,738.2

HIR S 27347 3,700.4 3,730.8 3,039.9 25494 ZIt8 (Y-Y,%) 90.9 34 6.4 2.7 6.8
H|RSO0| KI5 2563.6 3,474.7 34720 27720 22720 NOPLAT 1,237.3  1,040.7 12296 15423 1,653.7

SAEA 7,567.4 82448 87570 7,769.0 7,174.9 (+) Dep 286.7 2942  389.7 458.9 465.6
N 2015 2915 2915 291.5 291.5 (@S =N (214.4)  259.8 (5.5) (64.9 (8.8)
Kotz 13315 13315 13315 13315 13315 (~) Capex 1,063.6 24141 21155 5241 653.4
o[22 47454 51981 59767 69157  7,930.9 OpFCF 6749 (1,339.0) (490.7) 1,541.9 14747
AEEH 23.2 21.5 23.3 23.3 23.3 3Yr CAGR & Margins
Al 1.9) 1.9) 1.9) 1.9 (1.9 IHEHZIH2(3Yr) (19.4) 9.9) 11.7 171 7.7

23 6,391.6 6,842.6 7,623.0 85620 9,577.2 10| 2I=72(3Y) 64.1 n/a 26.3 8.3 171

Sofxk 6,856.1 9,389.6 11,2311 11,2357 11,4188 EBITDAZ7I2(3Y1) 374 2219 23.1 9.7 17.0

=Rl 5471 26291 36895 27584 19297 =0|AZ712(3Yr) 60.8 n/a 28.1 105 11.7

ROA 9.7 8.6 8.4 9.9 10.5 HHOUE (%) 9.9 6.6 6.6 7.8 8.4

ROE 20.5 18.8 18.3 20.1 19.2 EBITDARIE! (%) 11.7 8.0 8.2 9.6 10.2

ROIC 19.0 128 11.9 13.7 14.6 =0|UE (%) 7.4 6.0 5.3 6.2 6.7

HZSEH FQEXIX|®

(SH2: AotR) 2016 2017 2018E  2019E 2020 (Sh2l: 24, Hi) 2016 2017 2018E  2019E  2020E

HeiEz 1,722.0 11,1433 11,0538 21532 22154 Per share Data
27|z0lel 12054 12465 13258 1,627.1 11,7382 EPS 10,706 11,072 11565 14,230 15217

RHSRARZA| 286.7 2942  380.7 458.9 465.6 BPS 54,347 57,780 64,487 72,553 81,271
2ERESZ (188.2)  (236.3)  (695.6) 64.9 8.8 DPS 6,200 5900 5,900 6,200 6,200

WEAEZAGZ)  (109.9)  (400.6)  (182.9) 63.4 4.9 Multiples(x,%)

MRS (698.9)  (368.7)  (111.2) 98.9 7.7 PER 7.9 10.6 9.8 7.9 7.4

QIR ST HZAL) 530.1 616.0 1426  (101.4) (7.9) PBR 1.6 2.0 1.8 1.6 1.4

SREZ (1,966.9) (832.2) (1,236.0) (568.6)  (699.6) EV/EBITDA 5.4 9.7 8.3 6.3 5.6
B |SRIRpARZ A 0.0 0.0 53.1 (34.5) (35.9) ol 7.3 5.0 5.2 55 55
7|SRSHLUA 0.0 0.0 2.7 35 3.3 PCR 5.2 7.3 7.4 6.3 6.0
AH| St (1,063.6) (2,414.1) (2,1155)  (524.1)  (653.4) PSR 0.6 0.7 05 0.5 0.5
FEGRRZUA 0.4 1.3 (6.9) (7.9) (7.9) HPHTE (%)

NEEZ 8111 (598.3)  265.6 (1,588.1) (1,323.1) EalElE=s 118.4 1205  114.9 90.7 74.9
IR 1,020.8  205.1 265.6  (900.0)  (600.0) Net debt/Equity 8.6 38.4 48.4 32.2 20.1
== (209.6)  (803.4) (687.0)  (688.1)  (723.1) Net debt/EBITDA 287 1577 1813 109.7 723

HIE2AIZ 209.6 8034  687.0 688.1 7231 Retlg 165.0 1491 123.1 128.1 135.6

83 52 566.2  (287.4) 83.4 (3.4) 192.8 O[REARNS 1,635  295.1 n/a n/a n/a

£825E(GrossCF)  1,899.8 11,8659 1,778.7 2,088.3 2,206.6 OX}H| 2/l =4 0.3 0.3 n/a n/a n/a

(-) RERESIHZA)  (214.4) 2598 (6.5)  (64.9 (8.8) RRARLE

(~) M|t 1,063.6 24141 21155 524 1 653.4 FORKZ (%) 60.7 79.2 87.2 86.9 85.6

(+) Rkogz 0.4 1.3 (6.9) (7.3) (7.9) BF+ TR (%) 39.3 20.8 12.8 131 14.4

Free Cash Flow (255.3) 7974  (153.0) 15846 15158 AEE

(=) 7IEt=At 0.0 0.0 2.7) (3.5) (3.3) AelZ (%) 4.7 M5 40.1 32.9 27.3

Yoisiz (255.3)  797.4 (150.3) 1,588.1  1,519.1 R |RHE (%) 57.3 58.5 59.9 67.1 72.7

Source: K—IFRS 12

71E, KIBEXIEH
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IMO Aol tHS

S A HE
SXolA BUY E=hy|
SHEFTL 280,000 X
Eamnings A

Stock Information

EM7H6/18) 213,500
Ole FIHEE 31.1%
A7IEA 197,414
H|Z (KOSPILK) 1.23%
HI%HZISAIA 92,4668
PESES VSV Bk, 156,500 — 217,500
H% UFA NS 4749
9| °._|I|-E- 41.0%
FAZE(%)

( ) (21 3¢2)) 33.4
SHFZE 10.0
SKO[LH|O[M RpALE 33

Valuation wide
2017 2018E  2019E

PER(HH) 9.0 10.5 11.3
PBR(HH) 1.2 1.2 1.1
EV/EBITDA(HH) 49 5.4 55
H 4015 (%) 3.9 4.2 47
Performance

(%) M 6M  12M YTD
FINSSE 36 54 343 44

KOSPIHu| offr2tE 7.1 9.7 337 841

Price Trend
@ —ra ®)
240,000 1 KOSPI x|+CHH| () - 140
220,000 1 L 130
200,000 | "/V*r"w\}\ \/f" M\\f/’v/ H 120
180,000 L 110
160,000 V// L 100
140,000 L 90
120,000 : : 80
17.6 17.10 18.2 18.6
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Pitch

Eﬁ¥7r28EF%(2018E PER 13 7x, PBR 1.56x, ROE 10.3%) 2 04 2|74 |X.
2Q18 JUAAN2 |7t 45 23 110 FEo = FHAatrl U of=AlE 0fxl &3t &
I M2I|CHH| =it AR iIAﬂ Ol 4. 23l EBITDA 4% 2 LQ SX|E M,

x
CAPEX % RHAEE DHQIOl £ 27510 HRSE Y28 . MY o) 5 57 2oty 3
(=13

o

W SEH. IMO & Aol TE MEsH FA 2Y22 Mok o) 21t ofld
T YRTE 45 70| OL=0fE DR 52 PHE M X

Rationale

« = 2Q S0 FHOME =3t 3 of=AtE O siEol = S2+st! 77+ &S50
E 2oz MET|ChH| S35 ST (+31.0%) & 7158

FEl o2t B0l ZiCk= FollM 7|M 22t 2y, =2

(Bte &5) 352 SAI SE AHT (+) RAICZ AESL X

N
<
<o}
[
=)
_|

2
r|r

Hengli, Zhejiang 2 i OPEDPE' 4 7130| of &
E|01 Mn‘-’rfz 6—.L —b'r-E- ’é‘ Esl 22, Ciot O SAo2 £30] EWI SiCh= FHollAM

 CI2 220| AN JjMoZ OP TrX| o4

ox
>
=
>
=
[

OII
0 1A

* IMO &fate 14 Al (20208) 2 T #aiM SeH(Complex) MO &5 &Y. §
5] 2020 7@ N 22| (VRDS, 4% opd, FXIH 1.02% 1) 7HSA| FHEAH 7

M gitE oS FHE dY. 5] (HSFO) O ofzto] Mg Fek=rt /Lt
LSFO(MF&®) O &5 i/t EW 2 o2 HHE.

o FF HIEE| X S22 CAPEX FE O &&[Lt 422 L2 EBITDA |XAIE MU0
oM S FSE oMo Yad . W2t A2 KA I S7 LS54
=
g of

[=]
1. FRESH 2 BAE S 3R |2

Al

Earnings Forecasts (E9]: 1oi2 %)
2015 2016 2017 2018E  2019E  2020E  2021E

BER 48,356 39,521 46,261 51,633 51,533 51,027 50,607
ol 1,980 3228 3,234 3,111 3,033 3,186 3,141
EBITDA 2,931 4143 4134 4,046 4,035 4,243 4,250
=0/ 868 1,721 2,145 1,880 1,787 1,885 1,853
== 3,407 924 1,327 2,050 2,122 1,962 1,743
H"‘°”§7F% (e6.6)  (18.3) 171 1.5 (0.1) (1.0 (0.8)
HUOIUE 4.1 8.2 7.0 6.0 5.9 6.2 6.2

—rO A5 1.8 4.4 46 36 3.5 3.7 3.7
EPSEIIE =3 105.1 25.9 (10.2) (6.8) 5.5 (1.7)
ROE 5.6 10.4 12.2 10.3 9.5 9.5 9.0

Source: K—IFRS ¢1& 7|&, KIBEXASH
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Figure 01 B IIEY / FYo[olS
(E714%) (HZHAR)

1Q17 2017 3Q17 4017 1018 2Q18E  3Q18E 4QI8E 2016 2017 2018 2019F  2020F

AL CAPA
(318 9 9 9 9 99 99 9 9 397 397 397 397 397
(CDU 7t58) 91.0%  81.0% 94.0%  93.0% 88.0% 90.0%  94.0% 93.0%  855%  89.8%  91.3%  91.3%  91.3%
MRER (TR M5 M5 M5 115 15 115 1115 1115 1115 1115 1115 1115 1115
P-X (orE) 74 74 74 74 74 74 74 74 295 295 295 295 295
PE % % % % 2% % % % 102 102 102 102 102
SCHEER| (aw) 0.3 0.3 03 03 03 0.3 10 10 0.9 12 47 47 18.2
Ly (@) 05 0.5 05 05 05 08 08 08 21 22 36 36 50
SHOIR (RIHE) $/obl 5310 4973 5048  59.32 6389 7223 7400 7400 4030 5290  71.03  71.03  71.03
(TR 5262 5379 4937 5553 6616 6712 7400 7400 4030 5290 7032 71.03  71.03
(E-=H7) . -048 406 -1.11 =379 227 510 000  0.00 0.00 000  -0.71 000 0.0
g2 (/=) 1153 1130 113%2 1105 1073 1078 1073 1073 1160 1,130 1073 1073 1,073
-05% -20%  02% -25% -29% 01%  00% 0.0% 26% -26%  —51% 00%  00%

Azge
ATIEHHNR GRM-85H) - $/obl 43 39 55 50 47 47 52 56 39 47 51 54 6.5
Saudi OSP (Light 50%+Heavy 50%) -158  -158  -1.08  -0.41 018 -018 050 025  -183  -1.16 019 019 019
P-X $/MT 370 30 343 297 34 36 35 345 379 337 345 314 284
ik 42 323 301 269 315 206 285 245 240 328 250 23 20
PE 665 671 767 701 720 689 704 684 819 767 699 699 689
= (o) 11,387.1 105611 11,7589 13,1196 12,166.1 12,9148 13,2675 13,284.9 39,5205 46,260.9 51,633.3 51,5325 51,027.1
(QoQ.YoY) (%) 13.0% -7.3% 11.3% 116% -7.3% 62%  27% 01% -183% 171%  11.6% -0.2% -1.0%
ARAK 80636 73876 84285 904571 8687.3 93358 95651 96129 283699 32771.2 37,2011 37,2011 36,829.1
A 23333 21642 22917 25500 24390 2481.0 25811 25344  7,6865 93392 10,0355 97816 9,528
BERARY 7286 7568 7501 811.9 7798 8026 7946 8184 25358 30475 31953 32752 32175
E&PARY 1765 135 1501 1737 157.2 1667 1717 1734 5305 6358  669.0 6623 6557
TEARY 81 1170 1385 1268 1028 1287 1551 1458 3978 4672 5324 6123 796.0
gHolef (o) 10043 4212 9636 8453 7116 9321 7024 7650 32283 32343 31111 30330 31855
(QoQ,YoY) (%) 18.3% -58.1% 128.8% —12.3% -158% 31.0% -246% 89%  631%  02% -38% -25%  5.0%
ARAK 4539 125 5264 5093 3254 5882  310.9 4422 16256 1,500 16666 17857 2,009.3
Sf3IAL 4547 3337 360 2628 2848 2481 2839 2610 123822 13772 10779 9293 7623
BERARY 949 1202 1441 1457 1286 1164 1311 1285 4683 5049 5046 5208 4826
E&PARY 573 %2 447 512 448 567 541 572 1062 1884 2128 1954 1934
T[EARY -565 -804 -77.6 1238 -720 -77.2 -776 -1239  -2030 3383 3507 3980 3521
FHojs (%) 88%  40%  82%  64%  58% 72%  53% 58% 82%  7.0% 6.0% 59%  6.2%
ARAK 56%  02%  62%  54%  37%  63%  33%  4.6% 57%  46% 4.5% 48%  57%
Sf3AK 195%  154%  142%  10.3%  11.7% 100%  11.0% 10.3% 16.0%  147%  10.7% 95%  8.0%
BERARY 13.0%  159%  192%  17.9%  165% 145%  16.5% 157%  18.5%  166%  158%  159%  15.0%
E&PARY 325%  260% 298%  295%  285% 340% 31.5% 33.0%  19.8%  29.6%  31.8%  295%  29.5%
e -66.4% -68.7% -56.0% -97.6% -70.0% -60.0% -—50.0% -85.0% —51.0% —72.4% -659% —65.0% —44.2%

Source: SK|, KTBEAISH
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TS| E (SKO|=t|o|A)

CHRICHEH AN

(EH9]: AR 2016 2017 2018E 2019 2020E (EH9]: AR 2016 2017 2018E  2019E  2020E
AR 14,987.7 16,219.2 152135 14,827.7 14,7256 i E=l] 39,520.5 46,260.9 51,633.3 51,532.7 51,027.3
SRR 5755.7 4,3431 32753 32032 3,342.8 Z7t8 (Y-Y,%) (18.3) 171 115 0.1) (1.0)
&R 42722 52975 53755 52239 5172.6 geiolel 3,228.3 13,2344 31111 30331 3,185.6
THRRA 44453 59786 59566 57886 5592.0 3718 (Y-Y,%) 63.1 0.2 (3.8) (2.5) 5.0
H|RSXRA 17,593.6 18,024.4 192162 20,5825 21,7779 EBITDA 41427 41344 40464 40355 4,243.4
SRRRA 27178 29164 32209 36051 3,892.0 o ea[olBe] (805.0) 0.4 (363.4) (405.1)  (412.9)
FERA 13,603.5 13,587.2 14,4652 15430.4 16,323.2 #=0[X}52) (158.3)  (121.7) (11120 (1109  (110.9
SHRRA 1,272.3 15208 1,530.1 1,547.0 1,562.7 Qfsarztol (38.00 1005 79.3 40.0 36.0
RRASA 32,581.3 34,243.6 34,429.7 354102 36,503.5 ]l (124.00 3113 44.2 44.2 44.2
! 8,736.5 9,954.8 96274 94942  9,467.1 HEASAIR 2L 24234 32348 27477 26280 2,772.6
HRIRH 45486 57121 56661 55062 5452.2 g7lz=0[9| 17214 21451 18795 1,787.0 18854
RS 0IRHAY 1,808.4 16061 1,2983 1,298.3 1,298.3 KJHH7 |47 |=0(2! 1,671.3 2,103.8 11,8440 1,760.2 1,857.1
HIRS 24 5530.7 49795 571865 53835 55840 =718 (Y-Y,%) 98.4 246 (12.4) (4.9) 55
H| RS0 RHRA 48715 4,063.8 40266 40266 3,99.6 NOPLAT 22932 21554 2,286 20625 2,166.2
SRS 14,276.3 14,9343 14,8138 14,877.6 15,051.0 (+) Dep 914.4  900.1 935.3  1,0024 1,057.9
N 468.6  468.6  468.6 468.6 468.6 () SHR=EX; (315.9) 12235 81.6  (180.4)  (214.6)
=Rl 58842 57658 57658 57658 57658 (=) Capex 607.0 9384 17717 1,852 18370
olloiz 10,670.8 12,041.7 13,2815 14,1982 15,118.2 OpFCF 29165 8935 12106 13901 1,601.7
N 796 (190.3) (1,140.1) (1,140.1) (1,140.1) 3Yr CAGR & Margins ’
X7 |54 (136.1)  (136.1) (1,177.8) (1,177.8) (1,177.8) THEHZTHE(3Yr) (157 (11.1) 2.2 9.2 3.3
RS 18,305.0 19,309.3 19,615.8 20,532.5 21,4525 HHo|AUSIIE(3YN) 31.9 n/a 16.3 @.1) (0.5)
SofRiE 16,808.2 17,928.5 18,680.4 19,294.6 19,768.0 EBITDA%?I-g(SYr) 25.9 90.1 11.3 (0.9) 0.9
=Xl 9242 13267 20495 21217 19521 20[QI=712(3Yr) 30.3 n/a 29.4 1.3 4.2)
ROA 5.4 6.4 5.5 5.1 5.2 %‘aOIO‘E(%) 8.2 7.0 6.0 5.9 6.2
ROE 10.4 12.2 10.3 9.5 9.5 EBITDARIEI (%) 10.5 8.9 7.8 7.8 8.3
ROIC 13.2 12.4 11.6 10.9 111 ZO|UE (%) 4.4 4.6 3.6 3.5 3.7
HZSEH FQEXIX|E

(EH2]: Aot 2016 2017 2018E 2019 2020 (EH2: 2, ) 2016 2017 2018E  2019E 2020
ez 3,677.8 21802 24215 30959 3,315.9 Per share Data

27|=019] 17214 21451 18795 1,787.0 18854 EPS 18,075 22,752 20,303 18,901 19,949
KHARAZH| 914.4 9001 935.3  1,002.4 1,057.9 BPS 168,927 176,761 179,756 189,358 199,006
SRS 268.0 (1,214.2)  (657.9) 180.4 214.6 DPS 6,400 8,000 9,000 10,000 10,000
HEMHEZAEIH (3145 (957.1) (925 151.6 51.2 Multiples(x,%)

HIRMZA(EI)  (858.4) (1,501.0) (154 168.0 196.6 PER 8.1 9.0 10.5 1.3 10.7

THRAHFS7H

)
)
@) 14667 1,272.8  (603.2)  (159.8) (54.0) PBR 0.9 1.2 1.2 1.1 1.1

FrEE (2,056.1) (1,066.1) (1,794.1) (2,406.6) (2,294.4) EV/EBITDA 3.5 4.9 5.4 5.5 5.2
EF7|FRRpA A 0.1 (16.9) (62.6) (82.0) (85.3) HErdE 4.4 3.9 4.2 4.7 4.7
YIERSEEL (21.9) (75 (2202)  (330.5)  (232.8) PCR 3.4 4.6 6.2 6.9 6.5
M|t (607.0)  (938.4) (1,771.7) (1,855.2) (1,837.0) PSR 0.3 0.4 0.4 0.4 0.4
TSR (14.1) 48 (125.6) (129.4)  (129.4) TPV (%)

e (2,018.6) (1,670.7) (1,376.4)  (843.5)  (967.2) FAlHlE 78.0 77.3 75.5 72.5 70.2
AA=S7t (1,568.5)  (910.6)  (334.5) 0.0 (30.0) Net debt/Equity 5.0 6.9 10.4 10.3 9.1
=57t (451.3)  (756.6) (1,787.3)  (843.5)  (937.2) Net debt/EBITDA 22.3 32.1 50.6 52.6 46.0

== 451.3 756.6 745.6 843.5 937.2 73t 171.6 162.9 158.0 156.2 155.5

=32 (375.5)  (640.5)  (747.1)  (154.2) 54.3 O[Xt= Al S 20.4 26.6 28.0 27.4 28.7

&8358(Gross CF)  4,075.6  4,137.3 3,161.5 29155  3,101.3 O|X}H|S/mH ! 0.6 0.4 0.4 0.4 0.4

(=) = #*7}(7‘_/}_) (315.9) 12235 81.6  (180.4)  (214.6) RpAE

(=) Hu|&x 607.0 938.4 1,771.7 1,8562 1,837.0 F5HRE= (%) 66.5 2 742 73.9 73.2

(+) KP*.JUHZ‘* (14.1) 48 (125.6) (129.4)  (129.4) B2+ FRIRH (%) 33.5 28.8 25.8 26.1 26.8

Free Cash Flow 2,287.5 1,856.9 709.5 689.3  1,021.5 AETE '

(=) 7IEF=RE 21.9 7.5 220.2 330.5 232.8 AA=(%) 26.7 22.7 21.4 20.6 19.8

Y= 2,265.5 1,849.5 489.4 358.9 788.8 P IRk (%) 733 77.3 78.6 79.4 80.2

Source: K—IFRS & 7|& KTBEXISH
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O M4 (028670)

@) Ut 2016.2.29 2016.5.19 2016.9.23 2017.08.16
9,000 SXfolA BUY BUY BUY BUY
8,000 - 2R} 4,0002 5,0002 6,0002 8,0002
7,000 SEZI}py ax} ~HeEL BaRt AWt BIDIEE  Awiieg
6,000 _l— ErETt 2017.07.03 6,00021 5,5802! 6,65021 -7 10.83
5,000t 218 (%)

, 2017.08.16 8,0008 5,5508 6,6508 —30.63 —16.88
1,000 « DRI S 72k 22 11 SEFIHURSE 212 57t 42220184 62 162)
3,000 «x TRIBHB ML (MHIF} - SHZTY) | SEFI}
2,000
1,000 WM < —=2EFT}

0
Jun-16 Dec—16 Jun—17 Dec-17 Jun-18

© $-0il (010950)

- Ux} 20160421  2017.0203  2017.0418 20171031 201832 F2/|
180,000 =Xl BUY  STRONGBUY  BUY BUY SRR N
2577} 1200002 1300008 130,000¢ 150,002 )
160,000 SR oz} 2018410 2018426 2018619
140,000 t SxjolA BUY BUY BUY
Aseix Ae | D i . i
120,000] =hESTS 1600008 1500002 15,0002
SHFTHEHH] X} LY=L HaxIt |0t Ftiele  AwtrEs
100,000 ARIZT} 20170727 1300008 1186612 132,000 872 154
80,000 22l (%) 2017.10.31 150,000 17,3179 129,000 -21.79 14
50000 20180410 160,000 1108412 17,5008 -30.72 -26.56
' S-0il —=EZ7} 20180426 1500008 1000472 1130008 -273 ~24.67
40,000

= IR HG TI7h 22 1A SH3VHHELRRE 212 S7HUEL (20181 62 182)
= RIS G M4 (WHFI - SEFIN [ SBFI

Jun—16 Dec—16  Jun—-17  Dec—17  Jun—18

O SKo|to|4 (096770)

QR 20160425 = 2016.0523  2017.02.06 = 2017.0425 = 2017.11.03 = 2018.03.02
350((‘;5(}0 SXioA BUY STRONG BUY BUY BUY BUY EEED
' B SEFI} 240,00084 240,00020 © 230,0008! 250,0008! 300,0008! el
300,000 R AR Uzt FHH2IK| 2018.04.05
SXeA 7HAl BUY
250,000 = o
| a1 SEFI} 280,000
200,000 SHFIHCHH| Rt SESEFTL erasoly Z| ot FaFotiele  HWwtiEls
) 2017.0614 2500002 193505 2175002 -26 -13
150,000 22lE (%)
2017.11.03 300,000 203,043 217,500¢ -32.32 -275
100,000 2018.04.05 280,000 201,4792 213,5009 -28.04 -23.75
SK O|icH[old  —SHFI}
50,000 - : - : : : - : * W2lg M8 77k 221U SHIVHHAUZRE 22 S7HIEY (20184 62 18Y)

Jun-16  Dec—16  Jun—=17  Dec-17  Jun-18 o TS MR ML (MR} - 2R ) SHZI}
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