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B14 XL 5| ¥t X Al SR X ERSHEEH

Al Applications AIGC-RTC Server

ASR
5 A )
A ) T OkWEIsEWIN AIGC-Chat AIGC-Stream
! LM
AIGC-Manager 1w
hiEE
— WG

TR KB EE B, HTI
ERBFX—HK, TOKEEE 2024 58 A H L HEHETHE.

Xtbdm, KL ERGEEH AT “S O MIMERER £ KR KB @ RGH
J&, AT EAIN KA HAA KA R EN 7
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15

A15 & & MMAE AMAE AR AXE KR

ERHNDITHSHTEET

SBT3 [E4adm bS50 5 XX 2

gt ay BR BN &

—HIEZHREERN

REMRKBETransformersia
KiIgHe A 50 E 892 L BE ST

TR KR KoL 58, HTI

B RBRAANG Al ATEBRRKFRAKLEY, RICE 2024 511 A, 28 K42
BEARKEAAT S ARKEE.

2024 F 11 A 18, E@KEAANEHE5HBRFHELIRE HybridFlow (FRA
HA4: veRL) , —ARFEELHKMRL (GRILF D) /RIHF (AL RBELFE D) EE.
ZAEE R RS BAEEA | A EmH £ (Single-Controller) & R &M A % iz H] %
(Multi-Controller) &9 & 3, T RIFERMNA=AIT 4 RL H ik, BERA NG RLE,
MEARTF KAt B 22 B o R4 % & W, HybridFlow f£i& 47 &4 RLHF)H ikid, Bets
A4 SOTA A & ARHA T 1.5-20 12,

& 16 HybridFlow &7 %O, VA S B A B AR Z A 49 E 5 R A=l 43 FF4K

207 1 30
NN OpenRLHFE HybridFlow-V N OpenRLHFMM HybridFlow-V W OpenRLHF@RS HybridFlow-V NN OpenRLHFSSS HybridFlow-V
7 15| mmm DS-Chat == HybridFiow mmm DS-Chat mmm HybridFlow . DS-Chat e HybridFiow 1001 ™S8 DS-Chat WEE HybridFlow

bbbk b bk ek e b

3 ol GPUS ‘ of GPUS # o' GP\JS # of GPUs

Tme (s)
Ti me(s)
Time (s)

(a) 7B (Tg=2, Pg=1,T=8,P=1) (b) 13B (Tg=4, Pg=1, T=8,P=1) (c) 34B (Ty=8, Pg=1, T=8,P=4) (d) 70B (Ty=8, Pg=1, T=8,P=8)

FHRR: LOKERRANERH, HTI

202411 A 20 B, S & XBEA AR E AR SuperClass, —A & % % 2 b9 H
YFiko BAFEREFLABDE, AEERNRBIRGN)EAEAN S EFE, L
FHIM AT IR R TE L, b CLIP (T8 Al KA b &9 IR iE”, ZAER @S H RIS L
AsxtF, FATRLEEZZRANEMRE R, LRFR, CUP % 28 ATMEHE
R, BARRE . MBA/EG BT ZAR) BH £ FH8I%HE,
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TRF R © 425 EIRSAT L 16

2024511 A 22 °H, 28 KREAARSTH 5T KA EH FAN:Fourier Analysis
Networks, —## RV 2 R EH, #HAMT Transformer $:14. FAN i@ id 5| AE Z et R
Z, BRAIMAZ LI RKHNB REEMT, R F A R0 fo 32 53 F 09 B 2
WAFAE, JFET A %) A E A FLOPs L&A % MLP &,

B 17 MLP Layer F= FAN Layer 4]

Activation Function Cosine | Sine | Activation Function
| :

(a) MLP Layer (b) FAN Layer

FHRR: LOREARNEM, HTI

FIhE, FAN RMUEFHMER L EANIEZRTFAARE, mAAESFSANXE
= KR FFIRM, EFEE, BRRANFERESF, RHFEELRALRITT Transformer
S REA, LEABINRKIELE, AN EE, ARINA, FAN BE T —#H&HE
X, TAHZN AR ERE, TELEBRMEL MLP, AR AR ERTHE, BAT
YT H A A AR S BeklG, HETH EERAED.

20245 12128, FPRAZABALRAFLERARETARAF-FHka“8
SRR AHMBLERE”, XI—FhFHIRATRFTHEINFIRAE R R4
B RABRE, RIEFITRDEXEA AR AT @HOREAEYE, BEAIFRK
MR RGEHAAFE, BINS LR A Y& SIGCOMM, NSDI 5 EIRTRA A K ERE, &
NGAEE R G @, ASFFTHRABE TRERSDRELE, HARERE#HE
& T B Ak,

B18 AT RF-FIF L0 RRAY R RMMAKEFEREZHMX

AFEXF-FHRN " GAARYREKARSLRE" BHRLK

- P ORNMARTRERARARALSES” ZAMNS

TR O RERBANER, HTI
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EAr SN EXATIREG, SO RBEAAN—LARBAREE Al ATEHK, X8
REORERRAGEL, 2B RKBRRLEAR, BRETUARBGIT T4 H.

YA HybridFlow # %], A ChatGPT | o1 ¥ &#F K& 5 A, &3] (RL) HEA
RABEA R BT BALE EXRETRWOER. £ KA G % (Post-Training) M £
SJINRL Tk, CRARABARER N FARGITNETETFH. KMKH,
HybridFlow 4 4 — AN R i& L& 389 RL/RLHF AR, ATUAMM AR, B hFH o
BNGHEREZH .

HMINA, £44E 6 AAVHAE, S8 KBERARMARENK, HEFERSA,
E2RAFT Al AEMNEEE L, 268 KBERK Flagival R FRE —"E q %
—7, IHBERENEFIRATBHERABAN, IBBATRREH TEREHOHES
TR, CAZRBRTLEORERANEALR, FRLmEHEDT A KBRS A E
B 5%, i, SOREAARS Al TEEKGBRBRAR, ERERXTAREAK
BAKBAEGER, AREQXBRBGALKREHZREY X, “TRZER" LA Z
VNI
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2. “RIEMAE" R 5HER”, LI O RRA B TITEL
EXANRE T F T ALK B A

ERER: KERSTRITELE ZIFER, S8 XERNBTCEET TR NI
50 244, $mm R P E, 2idFACR A tokens B R L ATE, BAM H foipE
HRIZE| T IH T 2T,

FENHE: A TiEE RO WHRRE R AL RBEAR, KLa E XL TR KRR g
AAEE R K, Plde KRB 08 AEAR pro, H 32k MR IEZ I AN H
0.0008 T/-F tokenss

EHER: KL3%E 2023 FAHT —sb XNABEARETFES LG, @iF2Ae
R0 L, HohbLAEZK., AWKREREEAELEAR, 2024 F 5 A, KL3|#E
stFFFEHITTAEAR, FRBEHKLFTHA 20 H KERABERHE, BoiHEH.
RO AR S4RE, Fahd ot KA G NER)E,

AP, RN R G B, HRRAT Al EAGERFLE.

2024 £ 5 A, SOKBANMEAANGITIE, 20T HABEAELLTHG SN AR
0.0008 7T/ tokens, 0.8 #tAg 4t 1500 % AN F, AT fE T 99.3%,

VAS 8,38 FAEA pro-32k #R A, AR IEIE I AMAEILH 0.0008 T/F tokens.
W@ R AR AR G Z M —ALH 0.12 T/F tokens, R ZEEAMHIEE 150 /5, KEA
WA, FEANEIAAR,

19 2 & KARZ LR AL M A AK-F

4k 32k ! (o] 128k 256k X
0.0008 0.0020 0.0008 0.0020 0.0050 0.0090 0.0050 0.0090
0.0500 z 0.0500 Z 0.0500 Zz %

FARR: KOUFIEER, HTI

B, B8 KRBEAREERT WA MR ER, Plhedf A0 200
MM A& A AT tokens 0.003 7T, HATIL-FIHMAEIEIL 85%, A8 T —34R 7T VAR IE
284 7k 720P B9 B B, AL I AEAE A b E XA 3B K
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B20 & & R ERREYZH T FIKTATLKF

EE1T Ak {5 FE{EE85%

0.021

0.02
0.0175
I 0.003
Claude qwen GPT Doubao
3.5Sonnet-200k =vl-max-32k -40-128k ~vision-pro-32k

WMARAERWMEEBAEN10ME, BREERBANTE, 5/ FTokens ETICEIRT:NIHH

FH R R Kob3| 5B #, HTI

FAVKA, “BAK” 6 2 L5 B 7 £ b X B AR A A b $- 4187, ik AR F
EEMEZNBAKRFTRRE LI ALORE, ZLFHNTELOZARAN L%
%O

b, SOLBRBMFREEFRAFELL, hH Al B R EH,

2023 F, KLB|EEAHR T s XAEARSFE LG H, A2 @THEARSE
L, T LbAEZK, LN EELY AELEA, 2024 F5 A, L0 RBEAEH
REME, KL Exd 7 FFEHTT AEAR, FBBEHKLTH 2.0 ¥ Km@RA8
AAE. BSOS, AR ART SR, Hohd sk KR M0,

EAEHAe T B4 L FHA 20 AR TEHRMEN, RELLFHTRABL LR, Fit
EREEBEFRAKE, RERALA, BR., #5FIBRERLS X, FATLAMA
EEIRAG S, KRALADGRE LRI, FRARES, REXEFHFTRAR
BEAE, AIFSEESREL, REATERANZLAAEGLAL, AEHHEE R
&, WIKBAENEM, R AERAL; FRIREES, REZHR B
MEmiieEr, PRAXMIRERI LI, AR BEE, REE LM XH
o AL
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B21 7% F 2.0 WA KRG8 E

B D0 1

RESAFE R ERRIEREN, THEESERELE, RINEHEX
A, Big. EESSESREAR, FHBLWREENEEIRBIEE
71, AIGHRFHERAME B RN EE

N &

RS RERBSRENS, IRSESRE, RUETEEANEX
REERIEER, NBNMIERES, BHARLRNER. BRNE
basts

RAGHIiRE 1+
RUEDREIZMENSIER, DRALIIRERSIEH, Ml
SENRUEE, EEERIEXIERERE

FHRR: Kob3| 5B B, HTI

A BT RZ N, KA 20 82@ART FRRERS . L2
NAFER GRS . ERAARB) L, REALTN GPU /TR, 2HATFVHE
AABIRTRNE, R FARR AR ATIE: AReb L, Bid2e Rl TIE e
TS, SHANZERN, RERERE; I, Kobil ERE F L&A IR
%, WENE P REVORE HIBEME, bbb KARA S F A E e,

Wb, KL ELEXKA T 4o T Uik, 4=F (Coze) 1FAF T 3kahif h 94—
KA ERAFAFE, &M, M, S, ZREFHRY, FEEGESH A
TR FERMRE, —4 AR SUAPUR S, FBBAANRARA B A P 958 /6 —
20

Kol G| EEXRA T 4o T F ko doF & ki fedoF T A R EHHEAT REAR AE
A AL, #— P RES LR SLA S A S AAFME, £ A ZRE S E, Lk R E
ETE A RRRIAT, RSN S K.

2024 £ 7 A, RLFTAHE—FTABRT B OEHEFFRIRESD, ARLBANHES
AT E, ¥, kEHFRARKZREH——IK RGNS, ARG RAG iR B4
PEE BRI R, THET R UBEE T L R4E04, #—FVFTEAR AN
K, x#HELLSHGEAE K,

BRARE KA A A% 2. A 4RI T R iR, Kb 5| &4t do
FELR, IHRRBMEZLSL LY S F0E KA ABot”, FiBidE Ly SIAFS
AP S BAF R Al R R ARk R

Kol 5] %52 4738 T HiAgent &5 8 Al B R A3 -F &, o biTi8 90 KA
wE—/~2., HiAgent 85 AR B, FE. BEZAHE LTS L Al & F 69 B
NS R

R E: HiAgent FAR A Bl IF A 77 KRG AR A RiES, Li5 AR TIAA AR
T, FIR B, HEMF TR, BB RA IR DE AR, RAZ A AR
E’,O
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FAFER « 45 8 IR 54Tk 21

B IR LR iRt B RAG, AR IR ERRE L, Ad LR FIKRILL
R EE,

B HiAgent FE M EELLBEN, AFLLAZLIH A TS, HILFRLEI
%, MEATZ, iLARRAFERE.

Bk, KLEIE Al ARFREFIRAGEETRELL, IHEE ‘”%
WMAERKARE S, XABFTFTEHEAR. Z1CAHAHK MoE KA, %zeﬂﬁﬁi fie A 2%
i%3mmmmMAm%,A&W%mwﬁﬁr,Hxﬁ%ﬁngn%,&%ﬁﬁ%ﬁ
fi M nb, S B 4% vePFS X 4 2TB/s A=t FH-4T 4 4. 3000 77 10PS; LA MM L
1, i GPU AR, REBEH AT ROATET, RERFOTRERFTH T
R,Qﬁm@UA%i%ﬁ? GPU #| Fl £38HF 100%+, AR X Al TV f &8 2
BN A TR RAGBRIARERS, IBFPHEAUETE RN, RE—EKX
KRR F A BRI E LR, B DLd. BHAE Al NERMEEZL S, ok
Sk 2 Al B E R,

2024 £ 12 A, KuF . 4=F-F & VLA HiAgent 5-F & TR, kT KE
AR, AbLieTF RHRESIG T,

Kol 7 AR R — b K KARRIRH-F 6, Kb fFRA4 Cache, HXMEEREXE > 5%
SR, VAR & KA 6 Prompt R, Aok RAZERI AR 7 K,

AR E3TAZF, prompt (R718) WRE, AERBEBANGS —EITHE, K
HAGE ) ARGR, 2T AERIE. A4 R G EAL R LR

Kol 5 % K A Prompt tR A, T RABE“A s+ T 5" H XA F /5 R85, LA
FPEAHFERAEFK, R bEF, AMBFEALMALGRE, £k, BiRL 4R
A1, & B prompt, B &k KR A B SR R 1G5 R & prompt.

B 22 Prompt £ 5 e A~

Promptfi
Bal+ B — iR Ea LA

o BRjfRiEENXBIR
B RiEERprompt. BEaidiElERK
iR . BRSPS ITFNISE

o 28z Ipromptiiit
¥BEMKCpeMARERED, AINSEEMT
FEUAERIREBEED . SELLEED

o (B Apromptixft

EEEEAR. BirZHh. RETZTHFRET=
4 p9¥rbadcase, XWAREEPE/KAS

AL o APPSR B.7. . A L3

FAtRF: JOLZIEE M, HTI
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M@, KLF| EELdde 2K, AT R AFMIEREBIL, Bt —F &RIT
CANANRFA, T RIFBRAELE, KU ERAhBENEHEE T ERLETLLEE, &
R P SRR A A i A kR K IEE

AETXEHEAY, A RKEWR., ERATEGEERE P ELSF, Khil
4 context E T X AiTle A E, LEETEMNELTUAKZ LT L, THK St
R 50%, MRKEEEFHRE. BIEA® T LT XE A3, B k4E AR A
80%.

&# 4=F 1.5 A= HiAgent 1.5 4.7 2024 5 12 | K # .

=% 1.5:

(1) FRAEFARRB T E, #iL 100 7 EHKTFRE, KHART 200 7 A% hE 1K,

(2) 2¥489 A R RAFFRIRSE, B GUIEBERT, FATU—ERAH IEFH,
H5. API $ % # 8 AHE,

(3) PR SBAMNRSY, RESTMITIER Y, HBHERATIKE 1 KR A
SDK B 3N & R A4,

(8) B BER, FELS V5T, —RILFMEA.
HiAgent 1.5:

(1) 2% AIAR: RENNIFMIKF, REZMRAEZTH; R4 100447 %k & A
AR, ST FFAE R RAABE AR, TSR IKE] Al KR A,

(2) PR SHER: REFFHL LGN, RFE0 S AERIE ; GraphRAG #
EainEE, REEmE NIRRT AEE,; AR XEHERE CUl A GUI, ITEFAERE
5l ¥,

(3) Z3REAMRIE: I 4 RAG 4rif B fo KA A & AR AAH L E
W, S @ XBARMAAG QAL EMREA, 26 LARER 21 o3 8-F

RARA, AT A de T8 G407 XAKR, FAMTESSES Al B A&ieT 3
ia

B23 Kb 5| R Al BT E

T £a XWBEFR :
DAY= Q i+ o[ sssetk bl 4@ HiAgent

REE O SaKiER

FHRR: KOLEIEEHK, HTI
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TRF R © 425 EIRSAT L 23

TAE S, BRTIANAITERR, LR PRI, FP—AKH EBRITE DN
A ® BB, XU T IR, AEMESTELBAITE,

FA2024F5 A 260 KEAR AR, 26 KEAFf X LT 2000 EEE88,
AEL R, PRARE, RFHAAFEIANMTLERER, BRELIT. BRHT XK
. ARYARAR., BALRF, WEE, BRFLLLC B AT LR ETHA, 482
KF., T KREFLREUNRAEARZIRBET A BIH",

ARBERAT A, A AT Al BAGERITE, BRARITEATRIT, £F
AN TERBEMEF LB Al REDFTHRE N, BRARTRFEBRRXEINE L
HEHlefEit ks, RERFEARTLEFLFFREAERAR. HFLIE, W
B ABRAY AT ASHEREMILE KEAAEGAES, EE RS A AM
NN SR R

FHEERLE KL ELELFFHRRE, FMET Al BHRER. Al RIF. Al
HBESHAIT, FRAHF. REQV B FEHRARIESE, RAFBEFHRE, B
N B IHIBEFE AR F

2024 -7 A, 26 KAA B Y tokens 1£ Al =A481E 5000 1¢, & 202455 H 15 H 2
BRBREAH2NAR, FHEFRLELEF B tokens £ A EHKT 22 12,

Mads, RYFTEHRC S AT L6 APP. BpH%E Ca = &%, il KoL %R 4
KBTS LE P, 2024 F 12 H 20 KA H 3 tokens AR E Rk 4 H1C, 7TAA
WRWEX 3315, LAEAARE. FH., FRAHFRFHATL, 2o kBEAARNEHK
T 50 /2 A E,

B 24 26 kBA H 3 tokens 7 AN F B A 3% 5k 33 4

128 40,0001Z
9H 13,0001Z

7R 5,00012

58 | 1,2001Z 331%

FA KRR KoL 8B, HTI

I, FRLHEERALSZER, TS0 AR EXL A 2024 4 5 ] 4 2024
AZF K5 % FORCE B#h /1 K& L, XL3l%i2 5 OPPO. vivo, ®3E. DKk, =2,
B0 T A R AT R A KA AV BE S, OPPO N BhF. %4 MagicBook # YOYO B/ 3%,
PRGN ERF, MERAERGET Al IFERH, HOLEAKRLG|EWAER
TR %o

I, FRHLAET KL EAET LR A ASFE, 2024 F 5 eiE, B
BOeRLbFPEEHERTAS, JAER., LAEA., —AAB. LAKE. KRA
£, REAE. FTAE. WA dE, THAE, RIAER, 24K KHEEERX
585V ETHLL, ARITEAEFABALLS, SHFFTHEAEHA: “KER
BMAETFAT LA 99%, KoL F1 88 H £ Aok BN Al AR,
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Zrumzs | o @ EmizE S caamzen FR Honda
g -znm Y it 23 T=hat= S m (@] [.E3"
ol ® msm-& 2 M

FH R Kob3| 5B #, HTI

AERBAARKALAERNKY R, £ 2024 5 8 AXMERTAE AL, T A4
AL OUTAE. B R LIRS F. B, KFEABFLZ LR, mAEZL
il SO RBERAEAETLGIE L, T EXASBE, S8 KER 2024 F
5 AKAZ 20245 12 B, AAFITLYAREHEKT 5042 AL, Z8F3H1E,

2024 5 8 A, XL3I %L F 5 5 DMALL A2 RE R A AFE, @idakd s
BRBERE Al B8, EEE S LAY ARG RERAFRBERERE R L4595
B, MR BT LA R R, RAT A BAR A AR T A S, A N BT R AL
BTG ERFE R EITH, MEREEFLOCH SR, REFBD AR AALIESLE
Q0. HEEH. HELERS. o, £%5. YRS, BRHG. EAZIE. 8
7-11, TEABHW. BRE. &HIAK., R, ZFH. %k, L4AHL &, NielsenlQ. &
@ 18 Ko

BAVRY, LB ER, LRFLERBRDRSRRAGEARRAGITL, HFA
S u BN, B, (A75EEGR, tokens HAMRLIEK ORI, Lo KHAET
R b A a K, A@TE. AMAA, ZLARRAMARL LA FEORE TR
& K9 F TR B R RA

M26 26 KA L 10-12 AEEAHFAREHEK

305 162 134 Oi

ERAEIGR ERSHEEHR BUEFinR AITEHSR

ESNREBXRESNAGSIAAREK

FARB: KOUBIEE R, HTI
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BAVKRA, “BAK” 8 2N 8845 8h 1 £ b A 4K R R Anik db F 41 87, ik ERE
HBEAKFTERELEALOER, XLEHTILOLZERAN 2Hk, TR
ot tokens HAE, BB RRBLINFTEED, B0 AR IS
&, IRE—FHEHIORBERALTF LR, EF BBV X —AFEBE—FF
RN, KaFsh T EANREER:

RAELABEE: KM+DBRIFEE, FRICABRUA P REERA, AR
%, tokens AAELAK, HRHAEZAS, AnEFLaRBIaRbLH, RUL
&, APRARRERAR, RARABAUR)FEENR.

. tokens AAETAK, FRIHEHIAERK, F/) ELEREEK, BERMKIE
#—FTH, NAERAFERERAERE—FEE, AHRIES tokens AREHR—F
®e, ERE I EERAE T TR, RAEFEENMRESETE,

BR2AKR, F% Al 9B . “SRBA", “PHENMB", “DHBR EEREHFH
Al @Ry EFiralk, Al R AREGITREESRRMNAARAZL,
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3. RiEE 6, FF A H LA LHITUARL

2023 F 8 A 26 APP (BT 286 Al g AI/28 Al KARA LA 48R, T it s
B, MEKILOA LA, “S68 x BA/RERNBRELIE A KER) EX

_]’—g/%o

B 27 28, APP R

0§ HEMANFMARKEE | RDERF

B o FEIE - AILAEIZARAYZMERE - L51R
TS L1RMHESR) - EAERART FE(REY

R o 18 > RIBIE) R A ?

WEREBEAH AEHE— R XTFHF
24 F B ARITINIE AXEXSLEPRRE—RARD

F—R IR RTEER BEER—RIERSER
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2024 %7 A 178, Z2€¢Fa@ T ETHAAH—NX Galaxy Z £3| F . &L,

B, AT MR R, LRSS B E FTADSHTE, HEHAFWEAHLAR
"
202448 A 8H, SAFRARIELEE, AFPALO“FTRARPHMAIARI

2024 7 A 16 B, 2K BIEHELIBL,

VA B

KA
ZE2HF 5 K05 % %544, A Galaxy Z Fold6. Galaxy Z Flipe 5 #L#9 Bixby & 581 F
Fo AL EN T O RABEAR, RAFHH S AKRE,
18, BRFRNME., WERFTE, RRAERER—ED 1540 EH,
20249 H6H, SOMTHASRM IOLF TRAR, BAEHME LI, 44
BAR, L AEFLZAEAIR, AEMRERXFTELT T I, 20 5FTER
BaiR Pl &, Al #miR, 5ME aAME. KFAEESHE, GEARARNPFELE

ﬁo
2024 510 A, 2.6 App Fr IR TR AL £ #7. 26 App I+ EAEMH L H

SHEMIAHBX, AP THhRELEANES. RERETEAL. 208 Bm A
FiliE | Rk, A HFIELEE L,
2024 F 11 A 11 8, s8R IR T —T A58, LA P RE P B LN
MR, At vixik, APaBFE@BAAER, £RER B, B URERE" HMA—
G REAIES, AR —EPR, i, APoLTUETAFRH" N0 AR AR #7

keI,
20245512 A 50, SR EXIF—HERTARXRIIFORA,
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2024 5 12 A 10 H, 2O WRIRMAME R T B NA4ER, B P AR e iFdd
G, ESOWBmREFMMER", EEF—KEBRHMARTIE, FFimiEs. 253
B, BP T A pk — B AL

RAERIN, HEE2E KRR NI RIER, 20T LE TR R4,

A kB, 2024 F8 A 9 H, KLFlEEhae REA T HFIETBENR,
Z BT R (RTC) HK, B TETHIENEMAERRYE, £R T A4
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APPENDIX 1

Summary
Investment Highlights:

Doubao’s pursuit of a ‘stronger model’ continues. In 2023, Doubao foundation model launched internally at ByteDance, used in
over 50 business units. By May 2024, ByteDance officially released the Doubao model family, achieving significant advancements
in language, multimodal understanding, and code generation. By December 2024, Doubao’s capabilities matched GPT-40, ranking
first in FlagEval’s dialogue model list. Doubao’s rapid upgrades and performance improvements have become a cornerstone of
ByteDance Al, driven by relentless technical investment, expanding application boundaries and laying a foundation for future
growth. The model’s leading edge is expected to grow. ‘Lower prices’ and ‘easier implementation’ make Doubao accessible across
industries. In May 2024, Doubao’s main model priced at RMB 0.0008 per thousand tokens, 99.3% cheaper than industry
standards. The family maintained low pricing, with visual understanding at RMB 0.003 per thousand tokens, 85% below average,
processing 284 images for RMB 1. Tools like Coze platform support Al application development, with over 1 million active
developers. By December 2024, daily token calls exceeded 4 trillion, growing 33 times in 7 months, especially in emerging sectors
like automotive and smart devices. ByteDance Al’s goals of ‘stronger models’, ‘lower prices’, and ‘easier implementation’ are
driving rapid industry adoption, heralding an Al application boom. Beyond Doubao, ByteDance’s Al commercial strategy is
advancing. Doubao app launched in August 2023, reaching 59.98 million MAU by November 2024, leading domestically and
ranking second globally after ChatGPT. Doubao’s comprehensive features, low usage threshold, and ByteDance’s advertising
power drive massive traffic. ByteDance operates around 20 Al applications, with 6 listed in al6z’s top 100 generative Al apps. Al
technology is stabilizing, and commercialization is the next phase. Doubao provides ByteDance with unique success in Al
application deployment. With strong capital and focus on Al commercialization, ByteDance is a leader in China’s Al market,
poised for long-term success. Recommended to watch: Beijing Kingsoft Office Software, Shanghai Newtouch Software, Hand
Enterprise, Seeyon Internet Software, Wondershare Technology, ArcSoft Corporation, Xgd Inc, Hangzhou Arcvideo Technology,
Hithink RoyalFlush Information Network, Fujian Foxit Software Development, Weaver Network Technology, 360 Security
Technology Inc., Sense Time Group, Iflytek, Mysoft International, Guangzhou Sie Consulting, Chinasoft International, Hangzhou
Hikvision Digital Technology, Zhejiang Dahua Technology, Range Intelligent Computing Technology Group Company Limited,
Inspur Electronic Information Industry.

Risk Warning: Al technology and commercialization may be weaker than expected, with increased market competition risks.
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TREABE

A RREGEBRRNH, SAERA G &EE R EA RS (HTIRL), Haitong Securities India Private Limited (HSIPL), Haitong International Japan K.K. (HTIKK)e 4 i B FRiE 44 R
3] (HTISCL) 832 A4 70 B AT 8 A0 2 ik b, 368 B FRIE A & B (HTISG) & M R M AL A L 4 T H) ) S R AN FIERE A,

IMPORTANT DISCLOSURES

This research report is distributed by Haitong International, a global brand name for the equity research teams of Haitong International Research Limited (“HTIRL"), Haitong Securities India Private
Limited (“HSIPL"), Haitong International Japan K.K. (“HTIJKK"), Haitong International Securities Company Limited (“HTISCL"), and any other members within the Haitong International Securities Group
of Companies (“HTISG"), each authorized to engage in securities activities in its respective jurisdiction.

HTIRL 47 A E Analyst Certification:

A, Wik, BRRIE () AFLREPHEUEAAMRT ANA LKL RAGETEAA AR AR LT ATHMAL, FE (i) AORMPRAETHD EARLRE P AL
WMAKENIAELERARRK; RALRE VAR AN AMIER, A0 (QHEANNEE) ALTARRALAMSA L. APANTE (ALEELRN) BR2ELFL
RERABHINTAER AR YR LRAFTT8 B A7 3 83E K. |, Lin Yang, certify that (i) the views expressed i this research report accurately reflect my personal views about any or all
of the subject companies or issuers referred to in this research and (ii) no part of my compensation was, is or will be directly or indirectly related to the specific recommendations or views expressed
in this research report; and that | (including members of my household) have no financial interest in the security or securities of the subject companies discussed. | and my household, whom | have
already notified of this, will not deal in or trade any securities in respect of the issuer that | review within 3 business days after the research report is published.

#, RE, ERKIE () KAFLREPOTLEARLRT RN AL RAMGETIHA AR A LTAGHMAIL, F L (i) AORAPRAEMAY 5 AALRE LA
MAKENIMELERARMK; AR E VAR BN AMIER, A0 (QHEANNEER) ALPARKALAM AL, APANTE (KALEELRN) HR2ELFL
RERRER IANTAER AR5 RA RIREATIT8 B4R 81 893K, |, Liang Song, certify that (i) the views expressed in this research report accurately reflect my personal views about any or
all of the subject companies or issuers referred to in this research and (ii) no part of my compensation was, is or will be directly or indirectly related to the specific recommendations or views
expressed in this research report; and that | (including members of my household) have no financial interest in the security or securities of the subject companies discussed. | and my household,
whom [ have already notified of this, will not deal in or trade any securities in respect of the issuer that | review within 3 business days after the research report is published.

# 5% R E Conflict of Interest Disclosures

BABRRLE LRI TAERR QT LS/ 3 KT L P O R IR R TUTABA AT KT AAFIRERT, ATRAXRAFRENRESTA UTHERRK
EAMARE, o5 THRAMABE S, # A8 HZ ERD-Disclosure@htisec.com)

HTI and some of its affiliates may engage in investment banking and / or serve as a market maker or hold proprietary trading positions of certain stocks or companies in this research report. As far
as this research report is concerned, the following are the disclosure matters related to such relationship (As the following disclosure does not ensure timeliness and completeness, please send an
email to ERD-Disclosure @htisec.com if timely and comprehensive information is needed).

BRIEARDARA /AL TG (AR BB ) AL 2 M AKET 600036.CH HEFRTAE, RARTAB O 1 SdRELTARIM, REAZZKHETS
FRAFAGAR; 20 BREAREA, TAUHAGSRAORRAGABRTAL; 3, BARAZRLHNHZNLT, AHFREAFUTAE,

Haitong Securities Co., Ltd. and/or its subsidiaries (collectively, the "Haitong") have a role in investment banking projects of 600036.CH within the past 12 months. The investment banking projects
include 1. IPO projects in which Haitong acted as pre-listing tutor, sponsor, or lead-underwriter; 2. equity or debt refinancing projects of 600036.CH for which Haitong acted as sponsor, lead-
underwriter or financial advisor; 3. listing by introduction in the new three board, target placement, M&A projects in which Haitong acted as lead-brokerage firm.

0020.HK & 600036.CH B AT Rit % 124 A AR BAM BT RITLEEP
0020.HK and 600036.CH are/were an investment bank clients of Haitong currently or within the past 12 months.

600036.CH BATR L X DAAAREENE P, SAAEPREERTRTLEHER X LS RS
600036.CH is/was a client of Haitong currently or within the past 12 months. The client has been provided for non-investment-banking securities-related services.

BBATE 12 M PR 0020HK REZFRITME R
Haitong received in the past 12 months compensation for investment banking services provided to 0020.HK.

BT 12N P A 600036.CH BRI ATRITIRA I Z 2 % 3 M4 011 E .
Haitong has received compensation in the past 12 months for products or services other than investment banking from 600036.CH.
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SRR ERRAA: B K-TOPIX, 5B - KOSPI, 4 7% - TAIEX, ¥ /& - Nifty100, %
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Ratings Definitions (from 1 Jul 2020):

Haitong International uses a relative rating system using Outperform,
Neutral, or Underperform for recommending the stocks we cover to
investors. Investors should carefully read the definitions of all ratings used
in Haitong International Research. In addition, since Haitong International
Research contains more complete information concerning the analyst's
views, investors should carefully read Haitong International Research, in its
entirety, and not infer the contents from the rating alone. In any case,
ratings (or research) should not be used or relied upon as investment
advice. An investor's decision to buy or sell a stock should depend on
individual circumstances (such as the investor's existing holdings) and other
considerations.

Analyst Stock Ratings

Outperform: The stock’s total return over the next 12-18 months is
expected to exceed the return of its relevant broad market benchmark, as
indicated below.

Neutral: The stock’s total return over the next 12-18 months is expected to
be in line with the return of its relevant broad market benchmark, as
indicated below. For purposes only of FINRA/NYSE ratings distribution
rules, our Neutral rating falls into a hold rating category.

Underperform: The stock’s total return over the next 12-18 months is
expected to be below the return of its relevant broad market benchmark,
as indicated below.

Benchmarks for each stock’s listed region are as follows: Japan - TOPIX,
Korea - KOSPI, Taiwan - TAIEX, India - Nifty100, US - SP500; for all other
China-concept stocks - MSCI China.

0.6%

e

BE 2024595 30 AEEERRERTIREN) A

KFXF 3 BTRT

(##)
BARRREALR AR 91.8% 7.8% 0.4%
RERITEP* 3.5% 4.4% 0.0%

CEENER RN ERFRITEP T EHA DR,

LRPAEHEN, PUHBLEPHNAEENG AR T KT, PUAEE KT L.

P KA FINRA/NYSE 8932 A AL, &M A P Mg AR R —£4, FEEELAPROAERANRE,

RATHRREATN (22020564 308) :

EN, Ak 12184 ARSI AR SKRGE 1090 L, KB LWT

P AR 1218 A ARSI AR R THAK, BEZ U T . R4 FINRANYSE AR AN, &MaEPHEZIARTZ £,
2, AR ARSA EERHKRE 1090 L, KEZLRT

B Z AR 0K -TOPIX, 35 B - KOSPI, 4 7 - TAIEX, £ & - Nifty100; £ 4557 # ¥ Bl A 1% - MSCI China.,

Haitong International Equity Research Ratings Distribution, as of September 30, 2024

Outperform Neutral Underperform

(hold)
HTI Equity Research Coverage 91.8% 71.8% 0.4%
IB clients* 3.5% 4.4% 0.0%

*Percentage of investment banking clients in each rating category.
BUY, Neutral, and SELL in the above distribution correspond to our current ratings of Outperform, Neutral, and Underperform.
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For purposes only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category. Please note that stocks with an NR designation are not included in the table above.
Previous rating system definitions (until 30 Jun 2020):

BUY: The stock’s total return over the next 12-18 months is expected to exceed the return of its relevant broad market benchmark, as indicated below.

NEUTRAL: The stock’s total return over the next 12-18 months is expected to be in line with the return of its relevant broad market benchmark, as indicated below. For purposes
only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category.

SELL: The stock’s total return over the next 12-18 months is expected to be below the return of its relevant broad market benchmark, as indicated below.

Benchmarks for each stock’s listed region are as follows: Japan - TOPIX, Korea - KOSPI, Taiwan - TAIEX, India - Nifty100; for all other China-concept stocks - MSCI China.

EERRERAAR: BAERAAHE, FARERRE, FERL PREFEA LB REETHSL, SAATTROGMEIRE 20U, THHL RN A
THEREFA, REDHMEAETEAROHE, ARESAZKA,

Haitong International Non-Rated Research: Haitong International publishes quantitative, screening or short reports which may rank stocks according to valuation and other metrics or may suggest
prices based on possible valuation multiples. Such rankings or suggested prices do not purport to be stock ratings or target prices or fundamental values and are for information only.

BEABR A REL: BERRTRALFAARFAANTE A REFEERPA, BliLA (600837.CH) , BBBERTLENEN ), LATTRRAYE A RBOFTRE, 2
&, SRR S ELERRROTAZ%, ARGEERSETERNPEARFATRANRR.

Haitong International Coverage of A-Shares: Haitong International may cover and rate A-Shares that are subject to the Hong Kong Stock Connect scheme with Shanghai and Shenzhen. Haitong
Securities (HS; 600837 CH), the ultimate parent company of HTISG based in Shanghai, covers and publishes research on these same A-Shares for distribution in mainland China. However, the rating
system employed by HS differs from that used by HTI and as a result there may be a difference in the HTI and HS ratings for the same A-share stocks.

HEERER 100 A K (Q100) #5k: HEE R QLO0 BRI 100 LHATERFENRATEARNITE %, TERERAIATRAEHNHFRLAE, FEATETIERA
REANATRLEHOFL, SEEREE QL0 HHANMEL LT,

Haitong International Quality 100 A-share (Q100) Index: HTI's Q100 Index is a quant product that consists of 100 of the highest-quality A-shares under coverage at HS in Shanghai. These stocks are
carefully selected through a quality-based screening process in combination with a review of the HS A-share team’s bottom-up research. The Q100 constituent companies are reviewed quarterly.

Bk A (FIN-ESG) SERLF»A&HK: AR LI (ANESG) RABLAT, HhLitalEASHAREREY:

F—% LA (FIN-ESG) $cAB 2 d AR TRERFABRAMRF NS ATHARN ") ATAERBEHATELIERR, AN HELORAYRTERTELTRIE 13

WIS RIEAE, FRHAHERAASIIAREN, LRBEAEAMAGIANE, BEABARELRA SHRE, AN DR MAKIEAB A KREL

KO RIE AT AR RR K A K

Fo5 BRERRACE R AR RARA TP, KAEAR R EARE A § RIRE ML AR, ARBHANERRGZDRERMAA RSB RS BHH

o, BRARERRGBEMERT LA, BTHAEARERHBHAALR—HIA AR LR OHE. REFFEN, KB G FLb5ads) ARALERDL, THEHL

BAATMEH BB RARHHA,

FEE RBBEHRAB RN AR, ANREREEAMA . ABANIERBAHTEN, EAMIMIRERALR P OFEERATHAZAR DY, RESKHBERTH

K. B8 %% LA BRGE. A%, MAL BE. Tk, R, 44 RE. AR, R T BARBGE. 5. ErBRRENE, FURRLERIARE =1

AARKH, MR P REARARETE, DRTKETE,

FO% pALTENALR, RERRSFEENNLRDNAR (o (LRFER P 2RHN) (RRRARPRE (BhiE) i) (LRABARR) %) A48, Wik

BRHYRIIT; FERTFRELRDRYR ALY RATR -5, WAALTERAZ AR,

SusallWave FIN-ESG Data Service Disclaimer: Please read these terms and conditions below carefully and confirm your agreement and acceptance with these terms before using SusallWave FIN-
ESG Data Service.

1. FIN-ESG Data is produced by SusallWave Digital Technology Co., Ltd. (In short, SusallWave)'s assessment based on legal publicly accessible information. SusallWave shall not be responsible
for any accuracy and completeness of the information. The assessment result is for reference only. It is not for any investment advice for any individual or institution and not for basis of purchasing,
selling or holding any relative financial products. We will not be liable for any direct or indirect loss of any individual or institution as a result of using SusallWave FIN-ESG Data.

2. SusallWave do not consider recipients as customers for receiving these data. When using the data, recipients shall make your own independent judgment according to your practical individual
status. The contents of the data reflect the judgment of us only on the release day. We have right to update and amend the data and release other data that contains inconsistent contents or
different conclusions without notification. Unless expressly stated, the data (e.g., financial performance data) represents past performance only and the past performance cannot be viewed as the
prediction of future return.

3. The copyright of this data belongs to SusallWave, and we reserve all rights in accordance with the law. Without the prior written permission of our company, none of individual or institution
can use these data for any profitable purpose. Besides, none of individual or institution can take actions such as amendment, replication, translation, compilation, re-editing, adaption, deletion,
abbreviation, excerpts, issuance, rent, exhibition, performance, projection, broadcast, information network transmission, shooting, adding icons and instructions. If any loss of SusallWave or any
third-party is caused by those actions, users shall bear the corresponding compensation liability. SusallWave shall not be responsible for any loss.

4. Ifanyterm is not contained in this disclaimer but written in other agreements on our website (e.g. User Registration Protocol of SusallWave Website, User Service (including authentication)

Agreement of SusallWave Website, Privacy Policy of Susallwave Website), it should be executed according to other agreements. If there is any difference between this disclaim and other agreements,
this disclaimer shall be applied.
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TE2RTAN:

FHRERGHRRE: ARSHATEREAERA RN (HTISGL") 4 RM AN EEBRA LA RN (HTRY) KIT, HAIRMREFREARSL LN (F571%) #
B AETAFED GUEAREEL) HEMER, 75 RIREE HTISGL 84 % & 2 8] Haitong International (Japan) K.K. (“HTUKK") #1980 T £47, HTUKK R B AR M4 A%
FAHEF

FREEANFRRE: AREOAZIEAL). BERITRIEAPHT AL Securities and Exchange Board of India (“SEBI") %% #) Haitong Securities India Private Limited (“HTSIPL") F7 &
ir, QHHER LA £ BSE Limited (“BSE”) 7= National Stock Exchange of India Limited (“NSE”) L8] (%dkh [ AR BH | ) WA X 4%, HTSIPL F 2016 5 12 /1 22 B AR
FRAEBEFREAERARAS (HTISG") #—3F4.

AR RREANETERA LA LRSI, 2HTHETRREARDARA DR/ ASEEREAERANARRA AL ETERLA,
ALBHERAFNSCHRERRATELRE, 12 HTIRL, HTISCL AT LA TAERFEAZAATRAS (“HTISG") #mk R AT LA, &M AN TBAET TR T
FRRRIE. ALHPHANEABRERARERY, PAEIK, BAGFld. ALBRELAZER. XHPRAGETNIRLRZGHAFEERRTZEGAE, ALHHAE/
FERBBHHERE 2 ORTRBTREN RN, AXRAEFER, ALK PRAMEATRALEAES, L REKESARTAKER Fosbey A e, MICETR
TRAGEE AT, TEORAFT—FRARRNER, LEMR L), OBIUTRMATAN, AFLTARRGTREY, BRAREAMFHRTH, BT HARE
ALHPOENAEABE S 24 PRAAEEIEQ UM SRR, wEAUSRABNLGF. BRELAA T RERNRAT A0 THEE, RN, A, 2Rk
AT aE LR, URERTZATFEAAENRGEATE, FHTHRARLAFRGMARF EETAEXMEGRK, HISC RLEF, & RAKEAS A TA LT
K,

B AX AR RFTEGPATFRIL, HTISG RAMB KRN, AATEAR, TFPER, HTRNED LFARALHHFAGETEARTESRA R EARBARETE S,
HTISG 894 & R, X RA bt LALHTE HIISC MAARE P Aok ) RS AL ERMRM D KA BT AR ELALS K% HTISC THE 5 ALAHEZRNATLR
—HMET R, EHTRLEA LA RARALHRRAATRIGER SR, BBIEN,

7 A B R 35 www.equities.htisec.com , 10 F 54 £ 58 BERARG @ oA 504 BRIHALAITHEHGNEE L.

FEBONRREREL: AAFLE R LN ET BRI AL FINRA AT EMAE B T4, F AT EE FAINRAA R SRR L AR 3itiThd, AFEaREE
AR R H 241 FANZIRH.,

IMPORTANT DISCLAIMER

For research reports on non-Indian securities: The research report is issued by Haitong International Research Limited (“HTIRL"), a wholly owned subsidiary of Haitong International Securities Group
Limited (“HTISGL") and a licensed corporation to carry on Type 4 regulated activity (advising on securities) for the purpose of the Securities and Futures Ordinance (Cap. 571) of Hong Kong, with the
assistance of Haitong International (Japan) K.K. (“HTIJKK"), a wholly owned subsidiary of HTISGL and which is regulated as an Investment Adviser by the Kanto Finance Bureau of Japan.

For research reports on Indian securities: The research report is issued by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and Exchange Board of India (“SEBI”)
registered Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock
Exchange of India Limited (“NSE”) (collectively referred to as “Indian Exchanges”). HSIPL was acquired and became part of the Haitong International Securities Group of Companies (“HTISG") on 22
December 2016.

All the research reports are globally branded under the name Haitong International and approved for distribution by Haitong International Securities Company Limited (“HTISCL") and/or any other
members within HTISG in their respective jurisdictions.

The information and opinions contained in this research report have been compiled or arrived at from sources believed to be reliable and in good faith but no representation or warranty, express or
implied, is made by HTIRL, HTISCL, HSIPL, HTIJKK or any other members within HTISG from which this research report may be received, as to their accuracy, completeness or correctness. All opinions
expressed herein are as of the date of this research report and are subject to change without notice. This research report is for information purpose only. Descriptions of any companies or their
securities mentioned herein are not intended to be complete and this research report is not, and should not be construed expressly or impliedly as, an offer to buy or sell securities. The securities
referred to in this research report may not be eligible for purchase or sale in some jurisdictions. If an investment product is denominated in a currency other than an investor's home currency, a
change in exchange rates may adversely affect the investment. Past performance is not necessarily indicative of future results. Certain transactions, including those involving derivatives, give rise to
substantial risk and are not suitable for all investors. You should also bear in mind that recommendations in this research report are not tailor-made for you. The analyst has not taken into account
your unique financial circumstances, such as your financial situation and risk appetite. You must, therefore, analyze and should, where applicable, consult your own legal, tax, accounting, financial
and other professional advisers to evaluate whether the recommendations suits you before investment. Neither HTISG nor any of its directors, employees or agents accepts any liability whatsoever
for any direct or consequential loss arising from any use of the materials contained in this research report.

HTISG and our affiliates, officers, directors, and employees, excluding the analysts responsible for the content of this document, will from time to time have long or short positions in, act as principal
in, and buy or sell, the securities or derivatives, if any, referred to in this research report. Sales, traders, and other professionals of HTISG may provide oral or written market commentary or trading
strategies to the relevant clients and the companies within HTISG that reflect opinions that are contrary to the opinions expressed in this research report. HTISG may make investment decisions that
are inconsistent with the recommendations or views expressed in this research report. HTl is under no obligation to ensure that such other trading decisions, ideas or recommendations are brought
to the attention of any recipient of this research report.

Please refer to HTI's website www.equities.htisec.com for further information on HTI's organizational and administrative arrangements set up for the prevention and avoidance of conflicts of interest
with respect to Research.

Non U.S. Analyst Disclosure: The HTI analyst(s) listed on the cover of this Research is (are) not registered or qualified as a research analyst with FINRA and are not subject to U.S. FINRA Rule 2241
restrictions on communications with companies that are the subject of the Research; public appearances; and trading securities by a research analyst.
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BETLHAAR, BNETH LR RRERE LR TP AW ETERARTETL GO ANEREZ LB RRREHEAERAEAR .
FRBE AR HABRERD A RN (HTISCL) A T2 KA RS, HISCL RESBARSE RS 1 £LAFED (WFILARY) AHIAZ, TFTREHTHR
GEARBRAN) (FBEWE 571 F) (ATHASO") HRLHEARE, TAZAIMREA, AFTRERREL SFO FIRZ N ELETE", ARRREAZLILAR
PRESURERLNTE, BXRRRBERATRETHANELMERT R, AFRREGUBARTRRE P FAREZANETE THHEZ HISCLAEA R,
%@&ﬁ%%i#?ﬁ AFELRAE HTRL, HSIPL & HTUKK %5 . HTIRL, HSIPL, HTUKK pARAEFTHE HTISG £ BHEA S, AREZBEM, BRALERXTHALRESH A
ROMARBZUAR KA R, KFLRERBLRE 1934 5 FEIEAR )% 156 FAZ OB LM [ £BHZEHMETH ] (“Major U.S. Institutional Investor”) 7= [ A4
F#] ("US. Institutional Investors”) «» ffEBEAM BT E P K XAEH, Haitong International Securities (USA) Inc. (“HTIUSA”) Bt RAMNE {7, ETKIAFRREWER
BEE, FEIRBAFARERBOE A TETIIAIRMRLRILEEHR ), RiEE HTIUSA. HTIUSA £F 340 Madison Avenue, 12th Floor, New York, NY 10173, .3 (212)
3516050, HTIUSA £/ % B F U.S. Securities and Exchange Commission (“SEC”) #4947, 4.2 Financial Industry Regulatory Authority, Inc. (“FINRA”) 89 Rio HTIUSA 7 fi %% 5
ARLRE, LRATLP OGN EETHAT, KAAFLRENETERRTH, FEAREMWFAEKE, LRFEL HIPL, HTIRL & HTUKK AB#FEEiER A4
%é%lﬂ%x%oﬁﬁmﬁ%éﬁ%%Hﬂm,mmuXHWK\ﬁ WA EM A LS FINRA B9AF E R4, B TR FINRA % 2241 A2 85 BARA MR, AFES
Rk P BAWR D IEASRA . BEAFLRE PHROEMELEEAINRLRIE (04 ADR) THRAL-Z Ak, FEERTHEATRIA MR, AATEBEAH
HRo REREFREAIARERIANELTRARY, SNAAATRALFHRLANFEARELBRN L AT ’**%i AT RARA P AE IR LA B T
ERABZAXLBIANRTIMENMET LR A0, TRHAFEAIBRERILNNESMNF L EBR A G0, £EREANIERHHFHRZ:

Haitong International Securities (USA) Inc.
340 Madison Avenue, 12th Floor

New York, NY 10173

KAA®E: (212)3516050

DISTRIBUTION AND REGIONAL NOTICES

Except as otherwise indicated below, any Recipient wishing to discuss this research report or effect any transaction in any security discussed in HTI's research should contact the Haitong International
salesperson in their own country or region.

Notice to Hong Kong investors: The research report is distributed by Haitong International Securities Company Limited (“HTISCL”), which s a licensed corporation to carry on Type 1 regulated activity
(dealing in securities) in Hong Kong. This research report does not constitute a solicitation or an offer of securities or an invitation to the public within the meaning of the SFO. This research report
is only to be circulated to "Professional Investors" as defined in the SFO. This research report has not been reviewed by the Securities and Futures Commission. You should not make investment
decisions solely on the basis of the information contained in this research report. Recipients of this research report are to contact HTISCL salespersons in respect of any matters arising from, or in
connection with, the research report.

Notice to U.S. investors: As described above, this research report was prepared by HTIRL, HSIPL or HTIJKK. Neither HTIRL, HSIPL, HTIJKK, nor any of the non U.S. HTISG affiliates is registered in the
United States and, therefore, is not subject to U.S. rules regarding the preparation of research reports and the independence of research analysts. This research report is provided for distribution to
“major U.S. institutional investors” and “U.S. institutional investors” in reliance on the exemption from registration provided by Rule 15a-6 of the U.S. Securities Exchange Act of 1934, as amended.
When distributing research reports to “U.S. institutional investors,” HTI USA will accept the responsibilities for the content of the reports. Any U.S. recipient of this research report wishing to effect
any transaction to buy or sell securities or related financial instruments based on the information provided in this research report should do so only through Haitong International Securities (USA)
Inc. (“HTI USA”), located at 340 Madison Avenue, 12th Floor, New York, NY 10173, USA; telephone (212) 351 6050. HTI USA is a broker-dealer registered in the U.S. with the U.S. Securities and
Exchange Commission (the “SEC”) and a member of the Financial Industry Regulatory Authority, Inc. (“FINRA”). HTI USA is not responsible for the preparation of this research report nor for the
analysis contained therein. Under no circumstances should any U.S. recipient of this research report contact the analyst directly or effect any transaction to buy or sell securities or related financial
instruments directly through HSIPL, HTIRL or HTIJKK. The HSIPL, HTIRL or HTIJKK analyst(s) whose name appears in this research report is not registered or qualified as a research analyst with FINRA
and, therefore, may not be subject to FINRA Rule 2241 restrictions on communications with a subject company, public appearances and trading securities held by a research analyst account. Investing
inany non-U.S. securities or related financial instruments (including ADRs) discussed in this research report may present certain risks. The securities of non-U.S. issuers may not be registered with,
or be subject to U.S. regulations. Information on such non-U.S. securities or related financial instruments may be limited. Foreign companies may not be subject to audit and reporting standards
and regulatory requirements comparable to those in effect within the U.S. The value of any investment or income from any securities or related financial instruments discussed in this research
report denominated in a currency other than U.S. dollars is subject to exchange rate fluctuations that may have a positive or adverse effect on the value of or income from such securities or related
financial instruments. All inquiries by U.S. recipients should be directed to:

Haitong International Securities (USA) Inc.

340 Madison Avenue, 121 Floor

New York, NY 10173

Attn: Sales Desk at (212) 351 6050

YEARLEFRAELFA: AP EARLFE (THPE", AARSANRS, FOEERMATAR, RNEANFAEREE) RARBERG T BEEEARKITAHHA
RATERGAF FARBRREEEA, A THELATHR ETERELE, 225D RAUHETBHTHARMKIERGAERERNY, LRGSR L0HE
AR, EREYEBRAAQRERATLIN, ETEARGRANTFLER ARG E KA P OEMIEARETEERE. BRALHOARAE T LARFIEAR .

WEXBEANARER: AETHRTESHAHTERBENEETRE KRG I EEEE NS EEAN SO IAMIERN L ARF, AMHPHARIEAERE KWEME2ARE
B AHREABLOA R % KIEA KSR X BN B #7752 T | Haitong International Securities (USA) Inc. (“HTIUSA”) FuA%: 4k, %4 3] & — R 44 National Instrument 31-
103 Registration Requirements, Exemptions and Ongoing Registrant Obligations (“NI31-103") #3#L% 32 [ BF-x HH% % | (“International Dealer Exemption” ) 89X 5, T X%
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B RFIATRRTSE, 2 Rk%bRBLEE, Ak, GEHHEETERTATEREEAEMIEANBRARL, KFEER, T ERIAFLAT. MERNEMEAZRAK

A BENHARF EINET T AREZEMA, L PIENE LITKIERGRE, ETERMRYGENP BT E, BRIZFHHE, EMERGIEANBEANET

National Instrument 45-106 Prospectus Exemptions % 1.1 i %% Securities Act (Ontario) % 73.3(1)F ALz 89 [ATH L4 | (“Accredited Investor”) , &4 &£ RHAT National

Instrument 31-103 % 1.1 AT 49 [ 4 T4%% | (“Permitted Investor”)

Hmk HFEWELFR: AFTRED Haitong International Securities (Singapore) Pte Ltd (“HTISSPL") F#iAedki. HTISSPL RF4& (W4 mF%) 2001 (“FAA) XWB LM 4

A, T () REXTIER, ERRTHRNEY, LHHFTESADRPIMIERSANER (b) RFAMRARIER, LT ERADARIMT LR A ANF LT AF LR

o AFRRERRELHA GEARALE) 2001 # 48 FATAROMARTH HTRAALRER LN ASZMANETRA, KAFLREDRBARELATELS

HTISSPL 5 % :

Haitong International Securities (Singapore) Pte. Ltd

10 Collyer Quay, #19-01 - #19-05 Ocean Financial Centre, Singapore 049315

#3%: (65) 6713 0473

BREF AN BSFA: AFLRSDEABRRERAARAAINEAR, BAPKONEFAFFEOARMARET ML BN (RIEDREBIAFT S E (FEL) ) 4 6l
(D %, #1711 (1) 28RITABEER) o

FEARARAENTLER: AREHAZLTFAN Haitong International Securities Company Limited Fi A%, ARERAMARTRELRHFLEP KA, BHRXT IS ARE

MAMBETFARANREELER . RARTBRIMERT LR E P RERHARE, Haitong International Securities Company Limited 894 L Lt i 4 R B AE L BRE TR

BERFLREPRAGERCRKITRALTN 05%. HARRALZIREATHRANL2ALT XRLCETTRAT,

BAAEHFAWELEA: Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited #» Haitong International Securities (UK) Limited 2* 1445 i
KATIEA BT ER S OATRAASIC) A3 (RRALEM) XHE 216/3% TATERKALY KAARL, ZFATLRTARE 2001 F (k) ARKATARLE P

RELBRAHETRRE AR AR LLBMASHTHEL, ASIC HATAATEATRARR: www.legislation.gov.au, il BRREGLBRSTIBEFEEANLHEH, %

SHREEERKATAERNGEEELER,

HEBEEZHELER: ARSORFEAT S, HTRITRIEAMTA L Securities and Exchange Board of India (“SEBI”) %/ # Haitong Securities India Private Limited (“HTSIPL") #f

KA, B3R R KA % £ BSE Limited (“BSE”) #» National Stock Exchange of India Limited (“NSE”) (44RA [ H AR S5 | ) #Fidis.

H 7 bt % AF: Haitong Securities India Private Limited

SEBI & 247 Jft i # 5 : INH000002590

$At: 12037, Floor 12A, Tower 2A, One World Center

841 Senapati Bapat Marg, Elphinstone Road, Mumbai 400 013, India

CIN U74140MH2011FTC224070

1,35 491 22 43156800 15 £:491 22 24216327

AflAdiF AN EHRAA: Prasanna Chandwaskar ; .45 +91 22 43156803; % -F i 44: prasanna.chandwaskar @htisec.com

“HiEE, SEBI AT 4 iE AR NISM S0IGEH RARIE B A R R A B A RRAET R IRRIE,

AARLREAHARR, A2BERRGHERERFFALHAFRY L
FRACATA : @ B IRER R A IR 8] 2019 0 R G FTA AL

People’s Republic of China (PRC): In the PRC, the research report is directed for the sole use of those who receive the research report in accordance with the applicable PRC laws and regulations.
Further, the information on the research report does not constitute "production and business activities in the PRC" under relevant PRC laws. This research report does not constitute a public offer
of the security, whether by sale or subscription, in the PRC. Further, no legal or natural persons of the PRC may directly or indirectly purchase any of the security or any beneficial interest therein
without obtaining all prior PRC government approvals or licenses that are required, whether statutorily or otherwise. Persons who come into possession of this research are required to observe
these restrictions.

Notice to Canadian Investors: Under no circumstances is this research report to be construed as an offer to sell securities or as a solicitation of an offer to buy securities in any jurisdiction of Canada.
Any offer or sale of the securities described herein in Canada will be made only under an exemption from the requirements to file a prospectus with the relevant Canadian securities regulators and
only by Haitong International Securities (USA) Inc., a dealer relying on the “international dealer exemption” under National Instrument 31-103 Registration Requirements, Exemptions and Ongoing
Registrant Obligations (“NI 31-103") in Alberta, British Columbia, Ontario and Quebec. This research report is not, and under no circumstances should be construed as, a prospectus, an offering
memorandum, an advertisement or a public offering of any securities in Canada. No securities commission or similar regulatory authority in Canada has reviewed or in any way passed upon this
research report, the information contained herein or the merits of the securities described herein and any representation to the contrary is an offence. Upon receipt of this research report, each
Canadian recipient will be deemed to have represented that the investor is an “accredited investor” as such term is defined in section 1.1 of National Instrument 45-106 Prospectus Exemptions or,
in Ontario, in section 73.3(1) of the Securities Act (Ontario), as applicable, and a “permitted client” as such term is defined in section 1.1 of NI 31-103, respectively.

Notice to Singapore investors: This research report is provided in Singapore by or through Haitong International Securities (Singapore) Pte Ltd (“HTISSPL”). HTISSPL is an Exempt Financial Adviser
under the Financial Advisers Act 2001 (“FAA”) to (a) advise on securities, units in a collective investment scheme, exchange-traded derivatives contracts and over-the-counter derivatives contracts
and (b) issue or promulgate research analyses or research reports on securities, exchange-traded derivatives contracts and over-the-counter derivatives contracts. This research report is only provided
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to institutional investors, within the meaning of Section 4A of the Securities and Futures Act 2001. Recipients of this research report are to contact HTISSPL via the details below in respect of any
matters arising from, or in connection with, the research report:

Haitong International Securities (Singapore) Pte. Ltd.
10 Collyer Quay, #19-01 - #19-05 Ocean Financial Centre, Singapore 049315
Telephone: (65) 6713 0473

Notice to Japanese investors: This research report is distributed by Haitong International Securities Company Limited and intended to be distributed to Financial Services Providers or Registered
Financial Institutions engaged in investment management (as defined in the Japan Financial Instruments and Exchange Act ("FIEL") Art. 61(1), Order for Enforcement of FIEL Art. 17-11(1), and related
articles).

Notice to UK and European Union investors: This research report is distributed by Haitong International Securities Company Limited. This research is directed at persons having professional
experience in matters relating to investments. Any investment or investment activity to which this research relates is available only to such persons or will be engaged in only with such persons.
Persons who do not have professional experience in matters relating to investments should not rely on this research. Haitong International Securities Company Limited's affiliates may have a net
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