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HEIN 0-1 $R/R B EE H bRt oy — IR A A R AL, R H Gurobi H 1 73 52 &
FEVFR A ESSUERFFE R, ARSCHR T B S SR R TR nE MahaS o R B ok, Hpands
SREOF T RS VPR B B AL REA N AT R G R, AT A SRS T I R R . SCUFSE SRR
B: 1. A ESG WREIEEHFS SRS @GR A AT EE R ER, B3 H NI
ESG WRHEN s 2 X T RSO TRNS, FIFH M S E B R4 ESG ik
BT BAERIEEARINRBL, AU AR 22.68%; 3 3T T ah &S et B0 5kmE, Hiinkt T “4
W-2FTh 7 f1 “RETT-RETT” B, Gk AR B2 A B AN S 2RI 1 UP R 300 FREL, AL
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B 3L E S AN BRI R R B RS — R&E TR, S F e Bidfe s 75 Jmibk
A E RS EIEAEE b EHAE 2030 L IARIKIE . 2060 - SEELAR SRR XU B AR o AT
KU B AR T R E A S EANEUEI @ PME, R EEERN T &SR 2Pl
SR, SRR A IR B S 7R 150 2 300 J3A4 2 8] Gt i 2 1) B S AL FEBURIA BN
WERANBLELN, DAUERH SR ARG IATER, 51 SHE2 2 5 SR NSR AR 5T A
SNBFRNZ, PEASEERTE OIS 72 s, AR A2 —1 ESG
(Environmental, social, and governance) # %% . ESG ¥ & &R EAEA B TR H RGNk
W55 FabR, WL (Environmental,). #:22Ti4F (social). A RMAH (governance) % [HEH,
RV AT, st LA W AR OB . A ER ] KR ZE8 BRI (Global Sustainable
Investment Alliance, GSIA) 2020 & AR & o, BRESGH B L HN 35.3 Ji1L
FKIC, LE R PE B 35%, FEAHEEIE 13%, HEwE A E. hE ESG #H
BB, HEEE R FES RN NG, B 2020 PR AR KAV, #2021 429 H,
2T ESG A5 I 4 5= & LS U BIERIA 2 2500 4470, IS FE R, !
55 ESG #5937 I K FATE B bt B LRy 4 ki 3 b o S 33 1 2 (43 B 7= i A B AN
B, BT TR R B B KRS | SRS RN SR 6T SRTC B B A AR IR o HE TR 1 S A0t R L ARAT
PRI UEZF 55 SRR B 7 B8 v K BT R R e A F B it — BT 2 A 4k
PETTHEME, AT B A TR B AR i e IARHE B A S 3R 2 DL R R 1952 4E 3R
H P 3BME 7 ZE AR AZ 0, FEOGRAE T FH B8PS i 256 1 H B 0y 2 i 43 e AL e R KU,
ARG A ORI YUY, SAE 7 2 AR R L AL A R RS M 5] A T i AR T K
&, S BB B A AR 2 —  ABLEANFE S 3 B Bl ESG HR I al_E R,
XA T HIE AT = S B Lo i Sl B g (0 )8 1t 51 N BI3ME 7 2245
Arh . Liagkouras S5PIFE A A ALTHE R BT H & 2 i, R4 0577 1) ESG 157 K i 1 55 7=
HEBREEAL T B 2 A, FRAESSE 7 Z A T 2 [8 5 = N0 R A 203 . Liagkouras #2 H
TG D S BB SR, B — D g AR B ) BE P AR, ARG TR SRR R
ISR AR B B A iR T A B A — e B R R H R T )&
PERTIBSKS (HJ2 T REAE A2 b G PR AR Sk (s Wi i I 5 7=, DRI 3 o i 2t itk o I 908
X D BRSSO Bl — 20, HER T2 1 BSG B0 1E N — N E RN BIIE 7 ZHESE.
GASSERPHEH MU & =ANHbri 2 B URIERY, B R e - /Ml XU A K Ak
ESGAR 73, Hi: T 45 B PR B A m] LA R #2558 0 T-ap t Jm Y 22K, R ] DAY 2
& R AR BEHE S0 T W A AR oK o (H2, 2 H AR RILRI i) A SR A 24 123 IR, e
PR 1Y A SE PR AR B SRS TR AR o X5 TN ESG VPR AR bR A N Ik I 48 B AR AL K]
FTAEATHE A K B R A G, fEt 7 ET ESG WP Ik 5 2 L5k mE 3L T ESG
PR AR A% I SRS AN 3 ESG VPR 22 R T I S, SUEZ5 SRR, i ESG RIS F i
FIHE T A TR IR B 1 1R HERI IR 300 Fa 4. (HIR IR, X5 /W 3% A
FEHFRAER) ESG BARIRALAY, HIEK ESG WEIE/E N I8 & B I 1 —Fp i) . 8%
BBt sE 1 B T ESG R K224, @il ot BN T E% I8 ESG IR A
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o

gi bRk, AU DLE AN ESG e 5 SRIKAE R A2 L R ORI ZE 5. [EAMEMIE ESG 55t
SR I 22 OB A AR s T [ AV YD ESG SRS LAIE [ aze 4 (R0 i e SKEm oy 22, RIERIA] ESG
PRI BT A A E, HESRERIUKE TR N WL . BE%E ESG SUB iz 1 miE
FEAC, DS Dy 3 i) (A B A A5 R SRS AE AT 0 o PR AN R D T e (AL 7 B v R e
DRI 5 e FE Y ESG B8 M i AR AL ON 7] o [l A K] ESG #5358 SR FH AR AL B3 A0 [ S A
A2, H—ETRESBTEDEN, ESGHE MM REL Y, MXIE
(LAl BENE, W0 BT AR ESG B EEMEN . ESG WA RICIA M 64, FIESIE XK
ARG KA THRZ AR ELR,, JOHZ BRI . A0 S AT XE N ESG
TSR TG N EE, DA RIERIIME 7 22 B AR, K ESG 1P RAE NEI N2 R A\ 3
P72, JE25 RN B P ORI 2 R A I SE 200, b 50t A A RS, 1R 2 s
AR AT LR ESG PFREE, RIS A ST I AR R e 0% 5k I
W A i b e SRS e .

—. ER

2.1 PME A ERA

1952 4, HyRMESR A I iR SCiP RN T ME T E A, AR R B R Al AR 1990 £FE3k
138 DURGUT 22 R —« BETT 22 B0 2 AR AL & BRI I o, 338 X
F s WEEAS B W o IR A EL AN ZE A, BESR R4 SE Ya 1 25 1 R 3RS /N T Z ISR AL G
BCH R4 52 JT 2 A T AR AR s B I B &

BRI B AE n A58 AP BB Al R B BB A0 4R B B B 1 B
R R, i =102, n o WERTRALE IR

@, AT

1

N

n

r, = 2 . (1.1

AT W I T 22 DL AR RS 18l I W 7 2208

E(r) =R, (1.2)
Cov(r) =07, (1.3)
Cov(n,, 1)) = p,0,0,=0, . (1.4)

BET AT AT BT A A YRl AR BB AT 2,

E(r)=Y 0Er)=Y oR =o"R, (1.5)
i=1 i=1

2 IR fiig: GEFE ESG PP B M R BT s SAI L BRI B4l ESG PRUIRI B
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Cov(r,) =E[(r,—E(r,))’]=) . @c} + Y wowo,, =o' Vo. (1.6)
i=1

i#j
H o RGBERE, RAETWWWGERME, V2RI 2T Z5ERE, Hrhx i
gk no), FNMETEN, (#)), i,j=12,...n . SRYERETEZBAMT,

min o Vo

[0

s.t. =0,
. (1.7)
y7i szp,

o =1.
TR BIMETT Z BT A = BB DN AR PR 32 R 40, RIS e VR s 4L 50
RCE AR, 5 2 P B A VS T A A 5™ S D E R T 25 2
W, RIS A T REA RIS Hbws 2 = AN TS A BRI Bt & F o o
SRR BRAS, BARR OIS TEK R ETZER AR A £ i
FiB A, H— M W4 € UK T 2, SO o 280 5t 38 W 2 U s 24
WEF Hirh, B2 B, A5S80S T B (1.7).

2.2 ESG A
RS I AN BT 1) ESG 1390 4 g, “BEPR AL G HINESG 1577

g, =2 08 (1.8)
i=l
M7 A BESG 153 M EN
E(g)=E) 0g]l=) oG =o"G. (1.9)
i=1 i=1

Hrh E(g) =G, 250 M1 ESG 184y, G 2Tl ESG 34 1M & .

R ESG ¥t & Ay I B H A AE RIS A XS 4614 K, SHER A S ESG 50 fA
FR N FELEAAL(1.7)F 5 & ESG 21K,

0'G>G,. (1.10)

o G, R R BB LR TR B ESG 0%

2.3 MBZIR

A JBetidy BT B A w3000 5K, 6T ANMRBTSRIE SR, KT BT A R
MABRFHE AL — NSRS RN B EEABIE 50 X, AEEnssL
B ERTATRETORIE R R, (HYEP ZAL G AT M E B 5 S A AR E AR
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T AL, /AR,

P T AR (LTI — AR AE T IR B B A A SN B [ H , AR DUAE i {E Ty
ZRATAG B N F B R S AR 28 B e BB T B N T 77 i o DRI R S5 8 I Fi
BAIR, XRAZEHAR, EHREHGHMRE, BAmS:

|ol,<K. (1.11)

Forr|| -l XAR N FTH, FonmEPAERAERNMG K RIERE, R As AR
FERR SR L FR o

2.4 RELR

YA 5 Z AL (L 7)BR ) 1 5 P2 s A, S H 4 BF AR 1 B bR 200 S AN B R B
(R % LS o0 3 A6 R Rk B K, B Gn 225K & il 3 BT AR A B9 1K TP 4 AT
M. R ASCHR EHT AL E 200, TR R HI S L WA 2 ,
Aw<b. (1.12)
Hrp AR—Am AT n BIRHERE, m ARERBEL R DEL, Dt %L Res e B s B3
KRG —ME R T, 4 A RRAERER, AR B R A ReRE I b, /P
o <b. (1.13)
TEARSCHIRATH FEHE T 1 —RAE T, BOT R =B 2 (8] 1945 3% ¢ KA I 15, TRk
PR AR AR P21 BRI R 5 SO LA 2R AR H S22 R G ik B R 20

2.5 st R A A RE

LR EPTd, ARG E T Z R REHESE, 15 8 B ek R PE () ESG 205, PRI
TR MR LI AT, RS ] BReit B o0 R B 2, SR 1 ax R B B 2 G4

R RS

ngn o'V

st. ' o=R,,
o =1, (1.14)
0'G2G,,
lol,<K,

0<w<h.

AR (LA OB R A AR, R AR R A SRS aR TS,
WO 518 77 AR, 2 AR R )RR s AE T 5 R T B re gk B @ 1, mT DU TSR 3 1% SRmE 1
i, [RGB R AR GRIE T B A R ) w45, B T SR N ANME . a0 SR B R
ARAD)IAFAE, AR — AN LA = ORI 8, ] DL AR 2 A sk g, (H
& TR L R IAFAE, SR VA E R SR Ak, AR BIAH IR &,
WA (1. 14) 54 R A 35 — ORI i)

HiEmE, £ ye{0,l)", My 2—MKENn e, KN naRa osiE 1 AT
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BEBUE, NIFGERZ AN R R4k a] LRAE N,
0<w<hOy,
e'y<K, (1.15)
ye{0,1}".
HArboy RGN EEFEMT. LKLY y FN 5 EBUE 0 B, %47 B X 1%
HHANE—CANE, MYHENERN LR, ZAEEER LN RALREEZ4, PLERIIE
TAASHFFHLA R BT ALREME.
KA (1.14) T 0N,
min o' Vo
st. )'o=R,,
o =1,
0'G2G,, (1.16)

e'y<K,

0<w<bOy,

ye{0,1}".
BUT(L16) RS (R 2 VAL A BRI — S0, (W (At T — SR 4
FRRI TR, R R AR B A IE SR B 0 DK 0-1 B E y -~ Fir R EUE — IR, AR
TRLNELI R AR LI A . B (1.16) AT AR B HOR R RAfR &5 BOR AR, AERUE L5087 42
xR AR HEAT A4

=. HiELHE

PR 300 FREL.(CSI300) 2 EPMREI4 M & miliinda 5, & A RTNEWE, HAH
SR A RAT AR Bl 5 A LT I AR SRR 300 FREUE LS LR I Bk vk, DA
JS 53 A I G 1) o AR SCSISHE IR B8 250 9 = Fh AL, — Bl iR 300 FRERIRCELAN,
BB MR 300 O ORI RE SRR, B =R VR 300 s I ESG VR R . I [A]
PEIEN2015 4 6 H.30 55 52020 £ 5 A 14 H, P& 503 . PR 5% ESG
e TS A B s N1, FHOCO A VTSR PP A B Wind s 1 4 i 2 v .

3.1ESG ##E

WK ESG PR Z , TYUCRSE T F B LK ESG WAL, 452 i g st
MM ERETTECE, RS PRIME RGOSR A, FIEfE 5. RKS DL HE
TEHF RS2 . RASCRARERSE . 2N ERTEE GHEED DLUSBIFRE = 54
BLH ESG YRR, RINA WL B, XEFHPRED Rk, s AN
SRR B, ZFENARIREER ESG YRR AL SR 300 FE B ALY I, AR SEUERT L
pagiilzas @

FATERZE ESG PEHAESLAHE 14 MZOUUE (RBE. Sk, 59 EMZ RS,
200 > ESG #8645, 1T 700 NEZEHE A CUEHE . PR (S 8%, 524t ESG PG M
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“A+” & “D”, 10 . 3

e AR BRI AR ) “ BT A m A E VPR i i AR F 9T
RERL” A B, B 2 B VR 2 FR 152 10 AN FERRZE ) 10 MG SRZ o FERE SR E v “ AAA”
B “D”; MWsREHAD AA 2 B EEARTERH “+7 M C7 SHATROM, RORTES MG R K
HHIRAE S B E . 4

HEAIE ESG PPN R FR DL ESG 10 WIRFUR e & 50 R BkAilt, 245G BN T I SEbetsid, H
bR M = R bR R, BARBFRE— R B 3N 8RR 14 DU =R AR 26 . @
T2 R e BIVEN 5 A S ERER A 45 6 1007 S R G A8 A I BT AR ESG /K, FEAH
MHLZE T “AAA” F] “C” 19 RIVE. °

FIERESE . Ao B R DL RSB TE 4R BR fit 1 ESG VPR, H2 A Wind % /-
Uity B AU A R ESG VPRI AN & ESG 7340, [RIRH R H 73 B 5E A4 I8 2R VP R 4k
X TE] [0,1] 2Z (B i 2 4, HeA fe i S VP LR 73 80 1, AR ESG AP A4S 534 05
W X (A5 E A R AV oy #, BART &,

SDi=0+é(i—1), i=12...,10. (1.17)
SHi=O+%(z’—l), i=1,2.4,20; (1.18)
HZi=0+é(i—1), i£120.,9. (1.19)

R SD,, SH,, HZ, 53 HAEMEENE IS i85 BSG PPN 75 4L

3.2A B HE

ASCB R A BEE T BT R 300 FRE LA o i LA Bt L A A% 4
HERT SR 7 2, 25 BRI RA 73 2L §E MR WA A R 0 TE SR AR Ui i %2, |,
P, -P

r, =t 5 e (1.20)

it—1

oo gy, o i 2 K, P, 2 N I

. HfE Sk

4.1 RIBHAZERSHKE

Gurobi #& Gurobi Optimization 23 7] FF & [ R A KA &5, 7T LUK Ag A% G ™ il @ DL &%
TREBANE . IRV SOERYE R, B BT O & BUALEG e 1A B U BB LRI SR 2%

3 FHIBERLEE ESG P TITIEL, https://www.syntaogf.com/pages/esg01

4 HE SN ER R, http://www.tanpaifang.com/ESG/2020040769865.html

S AEJEFREL, https://www.chindices.com/esg-ratings.html#esg-ratings-methodology
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RREEFHET MATLAB “F &%, @i 8 H Gurobi 17 API #2158 it 5. BAY(1.16) 7] X
H Gurobi H#] MIP (Mixed-Integer Programming) Solver Kfi# . MIP Solver 3= %3 i 28 14 ¥4 ith
4337 5€ J 8% (branch and bound algorithm ) SRR TR & 840 — ORI ) @, 4y S0
A — B 95 28 EE, @ A F AAT SO g T e AR, A RS I SR Ik,
MIP Solver L FE4E. FIFH. 8RS UL IFATIZ AR, (115 MIP SR RCR &
E

SCAUEH A (1.16) H BIAR B E K =20, HARK ESG 280N G, =07, #5 EARN
b=0.5, HABHALa H bl 3 R, OB i S KA AN e ME R PR e, BY

R, = min(R)+ 0.5(max(R)— min(R)), (121)

SEAE P B R I A P K, e PR 300 TR 0 I B A e A By, B Rk
Gy, YNGR ) A 3k LR R R BN B, O i O H ElGRE i 3007« ESG
PRI S IO R, AR iERSE (SD). 3 (ST) BUMAEEfe % (HZ)y LI =
HIIIACES (AG), B,

AG=%(SD+ST+HZ). (1.22)
X T ESG #l SRR IAMA,  SEUEH T DLAIBR 4T

4.2 B LR BH KIS T

4.2.1 BFSSREBH RINHES

AR (1 L6 B %3 G R, $RI T 4 AP HEms . FLURHESE I e,
D X T[T, T, BeRaE, He T <b<T, 2500950 HIIGHE [T, 1] Pl i 4L [, T, ] :

2) FIHIUIZRER ) P s et Al B A il K K S50 dn i as R A & R VB ESG 1390 G
W7 RV
3) MARMA MG SO TS, 2RI

4 RIEAFHRARENIRE 1, T, | BV BB B 500

Remark: Ti\ T, N HE LI [A]

4.2:2 SELIEHr

762015 4F 6 H 30 5, #2020 4 5 A 14 HIABENLUER: —BEIEKE, HA i)l ZrgEmt a]
2018 429 A 18 HE 2019 4F 5 H 18 H, MR 2019 425 A 18 HE| 2019 4F 12
H 13 H, HblgGEmnmtEs 150 M5 H.

1A 1 RRR T A FEVFREE T BB A A R BUCE DL TR L. S5

6 Gurobi, https://www.gurobi.com/resource/mip-basics/
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F1ME, TR BRI AR AR LRI SR B VR RN, (HE RIS
FASRRAFNER . /23R 1 A, #E3EE. RUEFR DL A = F ESG 740, BUE
HEAZ BT AR A — 2, R ZEARAY “600900” HIKITH ALK “6005477 Kl AR 4,
BCE 5 HE T 50%. FZHRVPEE, TEHRIEFREUM YRR R A N KU R AL AR 38 &2 R
TREEH “AA” PP ERREKWRREG T, KITHE AR TIRER “A” W%, H
TSI R ARG T, WES R “B+” M “B” FMEITE%, ESG R mKA R E
Beromn 7R (L16) I R PRI R A4S R .

SEE MR, NRBULGIARE, R BUEf B L L InACF3% =F ESG
Bl O A RS 7RSI aE, B TR 300 FRECHIN S o 1T R A Rk A 2 1
DA M BUBR YR 300 Fa 4. 3R 2 Goit 7 illl4R ek e B H & I SR I . AR
s FEHAUS &3 A PSR, R T rIERMZE T IR B R AL A, HR A HUS T nl A8 Al
fi, AEXTTUR 300 JEAE. 245G B LR AR R, A R A AR I, Rk
FEIBCF TS .

Bl 1 AN 2 (2s RUl B, SR A G ISR ESG £ k3 A A RERNL R,
ANE ) ESG PP s 2= S A RIS R B HE BEAR . 45558 2 Mg, 43¢
WG B 0T ESG Hd A HEm AT IR %, A 05 RBUIMBET 3 1 53, A FE L
RB 1)) ESG K TFAE R ASE. #8152, R =K Ll AR RN BT
R TFERAR TIRTS VS, AKX A T AR B RSB0 38 75 5K, W SRAFAE VPR A —
AT, WA O] RERE N1 A FIAELE SR 67 T 0 PR, ABSR 557 & Mk IR 5 8 38 Rz 29 1%
FEEh, ORI ) BB AT DU RO B IX R A R R ) Al (ESh B O R R, A
SCRERH 2 FHLAIIAUS 9 ESG 5.

# 1 AIF ESG PERAEN | &x €0t H A S HAE (T 10 2D

P TE R 2% s EAETEH AR

BEAE E BERE WE BERE WE PR WE

'601328"  0.3562 '600900' 0.3972 '600900' 0.3614 '600900'  0.3854
'601088"  0.1560 '600547"  0.1773 '600547'  0.1822 '600547'  0.1813
'000538"  0.1552 '601988' «, 0.1401 '002602'  0.1425 '601988'  0.1175
'600900'  0.0930 '000538",. 0:1050 '601988'  0.0811 '000538'  0.1006
'600893"  .0.0882 '002602' 0.0740 '000538'  0.0791 '002602"  0.0982
'601012' 7, 070423 '002558"  0.0479 '002558'  0.0536 '002558"  0.0473
'002714' < 0.0401 '601012"  0.0300 '002411'  0.0246 '601012"  0.0286
'600547' ., 0.0315 '000723'  0.0115 '000723'  0.0244 '002411'  0.0169
'600688'  0.0241 '000876'  0.0091 '601012"  0.0211 '000723"  0.0154
'600011'  0.0134 '002411'  0.0079 '600998'  0.0143 '000876'  0.0088




Cumulative Returns
N\

£

AR
)
<

O. 95 1 1 1 1
06/24/19 08/13/19 10/02/19 11721719

Date

Bl 1 AR ESG TEZAEN T 2 (i B8 AL A I A Y R AP 2 2 LU A

% 2 A ESG VR AEN T 4t 4% St A IS Gk

EAET FERALZE AL o ARETR S BT

FEAIZE 0.0538 0.2268 0.1766 0.2109

ESG /K- 0.6013 0.6835 0.8138 0.6992

A -0.0913 . ‘0:0817 0.0314 0.0657

HEE  -0.8558  0.6891 0.2512 0.5438

BOKEE 0.0292 0.0491 0.0560 0.0520
e AEAIR R PR — 4 252 45228 HI AT R ey BSG /K2 MR AE N 2R e 4 58 21 45 1~ 3
K5 AU RS NS R G I T 300 TR BB AEAL IR S s B bR A BT KU
B A 1&15#% 252 Nl B KR & 1 BB A A A v RURT AR
MUK T A, o BB R B KU 5 47 o

4.3 B EHT KK T

431 FNEF BRI RKIBHEL

AR (L 16 MG I A, (R TS sl AR dens . SRS I T,
D AT20, BEaSREEd, T[T, T, 80, w5 T <t <T, KiZidnEs

WERAE[T, e ] kS (2,0 +d], PLARIR S

2) FIFIIIZRER I P S Bl Al v R il K S50 n i as R A & R VB ESG 390 G
T ZREEV

3) MR (L1eMESEER T HE, 75+ f xd) NZIFENIFFAZAE

4) WRABEAFIEIRENIRE [t + f*d, t+ (f +1)*d] EPPN R ORGS0
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5 & f=f+1, BINGEEMNREFE d B, RN+ +D)*d >T,, W2HI%

BENT + fxd,t+ f+d], WREN[t+ f*d,t+(f +1)*d], REF 2); B, &ibE
% o

Remark: fEZNASER O BERIE T, 5838 T LAEAN RN 20 BE R S ~T s TR A ek 1] 1)
Nd, SNTEEMT, T84, BEEEL+d,t+2d,.. ] SEZ0RE, 0 TFRAA kT
FEEWNGIE, TEFEAZ M, HHEIT A

a) |Aw,| (1.23)
i=1

Horbr Ao, AR IR B B ST ISR R, o = 0.1% T s € ES 5 A &

4.3.2 LR AT

AR AN RO RIS AE B LT3 IR R 1 IR UES5TR IE M, IR BN [H 4
RETTAH A RISy, —3LPUH S s, RP4-vi-24F1i (2018 4 8 H'28 H#| 2019 42 H 28 H,
120 M B HD ABT-RETT (2017 4 103.30°H 3 2018 & 4 H 25 H, £ 120 N5 5 HD.
RETH-BETH (2018 4 2 H 27 HIENL 201845820 H, 3 120 M2 5 H). BET-2F1H (2018
8 H 28 HEI2019 42 H 28 H, 120405 5 H o BUNGEKE N 80 MG H, WAk
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