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AW, S,

AEREF, EMA-LT Thompson Sampling &, HIFEE AT
Bt ey 2 B T8, Thompson Sampling 5% 2 /2 4% 5 3] Hik 69—,
2017 FFx, TAHABET R, FHXZHEL S EHTEE @8 &40
M B2 AR R R 5 3) ik, MIEST vALE R AY AR T 4G § B T4

4+atiP iR 300 Ao P4k 500 R A, HREE. AF). KK, FHE. L.
KR, AHH. FTEAAXEBTES S BAFHEY, EMAF45 S B TR
EHIR TS A RIS, A B F ERR T ke R, £k
e WAL E T AR B R A R, RAVE, EidEaKe—K
BHE A, RS — A BB EECHASE AR, B3] 2017 4,
AR E T RAAE A TR,

T

EAAER T EAFA . £HAEF > H]. Greedy. Epsilon-Greedy
#= Thompson Sampling Z#F R sk & f T4 % B TR 65 5 £ RI.

Thompson Sampling /£ & 48 4% A4k T AR Sebfs, L2 2017 5
A NLE| T RAESEIE RS, BRIV TA8IFeE b, T IFERF).

£NLZ A Thompson Sampling £iE A FEF BABEA T ZRETRS
BEARYE, EMNAMETIREAfFAe) RN, FIEILE TiZ
7 i AR B At B DL 6918 AR 7).

#£ANiAA , Thompson Sampling 35 ¥ &) 5 F T VA 5 T 35 ) Br A8 4
A, BTG AR B SARIVE HATIHO, T B R A 7 ik - A
far; LB AR KRB S ARIAE AT, TeAE R A B AT shF 0
R, CABAT B 3 a4 AT . AR AT T, B 49 k5L Thompson
Sampling F#Eah Tk, B A ERIETAHFTA—HIFE, T
64 JB) Bt AR % AR R EEIL T

Ak, RMNSBBEMALES HELZFIRE, KEHLERNTE. BTN
Wil R ARBVAB ARG IESE G65), AT A RE| E 3 AU, AT
Witgh, FFREF.

ReRw: MATHITRREN, BBEEHFELXBARL.
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4 by % B FARA 3945 2 B T Markowitz a9 RIS HE AR, HEBMETER M &
B - S35, Fm AL 404 F BL B 5 AU, 5.3 45 40 & | R 38 b o] e 404,
M dse, EEX—dARP, T ACGRTUN 89 AR oK.

ALZ AT, AT S BEFAEM MG, XI5 e TRSTMeAAEE, K
WA TR E T, R BHAEN @y, ARLN TR Eh s, Km, BB
E R A LEARFRARTF A S, AESFERKETE, PPRTE, W EHE
18 X AERT &, Hlde 2017 SFA R, D TAAE TR R BEATFAREURTRIE S,
PR BB, Aafi APl — AR S NT B F AR R, {22 B TR A
it EARARZETR AR, PTOMRAR 450 TR, LA AN TR, T
AR TME e ML, K FALETERSR40 R A, alpha 4k < 4F 7 9
B8, o RIEATERH A RGRAY, AFP(AE-T4) alpha 255, &-F
HAL KA E IR, T el M2 X

FR—AP IO F X EF+ 4942, £ Li 4 Hoi #5435 (Online Portfolio
Selection: A Survey) ¥+, 4E# A KMNANBT —F 3okl ik EEF I LK.
ERFIFEP, BANLRE—AEFF G RN, S—ReikF, RER A
CAebh1E B R BUR AT k. &l1dek kAR —AEES A, REFRLERT
AR, MAXETEFRHENFLT, deflaiF §e9558, 1EKRHIE0E
WM& 6 JUT-F AR K. X2 £45 3] (Online Learning ) #2%! 54%4 %
B AR 69 KA.

EHRFINHEEMRS, £ E—FKiRS (A Bandit Learning Hikad % B FALA!
—— S B FARUNFL LT Z AT, BAVL R %5 B ( Multi-armed Bandit
Learning ) #a s JARA, AT T 84709 80R. RERE Y, £MNEH —FE
4.5 3] Jik: Thompson Sampling, FF4F 5 fl £ %624 ., RLAF T Shen
49+ 3  Portfolio Blending via Thompson Sampling»., 4&# 4% Thompson
Sampling & &M T2 E T, BAFT AT 8 R, ALF Rz %, #F
Thompson Sampling &5 A -F A B, =ml&00, E3%5 8 2 m e 74 8,
Thompson Sampling 5-i& & Lt T 2847 4415 fi .

2. B

PR F 2] 6 R IZST VAR — A2 3045 F: % %5 2 AL (Multi-armed Bandit ) 19] 28 &
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i, E—EiRE P 2249 UCB FikAoiX i54R 45 7 4~23 49 Thompson Sampling
FEMAZPIAG—Na 3. S5 FEAPR R RTF T AL 2] 4
e, = FAX, 1% P AT AR R — AT 4 64 3 HEATIRAE.

AEAREANT — KWy, XEBHH R T LA E BN, SREEEIPIEA
— R T, A — LRI R R, B AR A R B R R R LR e,
AR 2 DA R PARAELT, 1A 4 FR F 461847 25 PT 1T 89 B L Bh ik
X ?

2T JURIE, AR B R BmER T —A#b i, 222 2K
FEAIFRA], XTI T R ARG, HARIZMEL R T e LK. ET R,
iR AFE— B R B A Ceed) AFindE (exploitation, TR ), iTAE4EEE 2K, LA
R B B A OEIT, KB RBRE B 5692 R (exploration, R% ), X1EE %
B RAVIR S Rk ey P AL, Bt — R S| AR F I Rk, FHETREIRE I
), VAAB| R G BRI A A R KA.

AEFAITAR, RAVFEFEANH R F7 BB RE T 00 84, &
R EIREFE—RARE Y, ST ER R E M B RIA £, £LF3)
HESTVAEAL A AR5 3, RABSEE PR SoF T37 0k, AR FIRT o9/ 0
Z|, ARIE B AT &by LA R, B RARKALEP R ILE, MR KL

HAL 5 .
3. BRES
3.0 0 RS B FAR M E S

2017 5K, TALE TR, FEKRS HATH S B -TARE @4, RNAIz L
R85 2) Bk, AIE T vASE pLXAY MG 46 1 69 3 B AR

G5, 4P iR 300/ 500 AR, vA R BB A AR B A AR 4R A, B4k
£ 2010 F-2018 <= 11 A.

FAVERPASA, BA], RK&. 3hT. R4E, EKIhE, A, FTAANKERTH
REEFAER (A1), Zidsh k(2. M. 7M1k, PHEASFATIES
IR, RAF R A T 7 kM A TR, B AR T i M
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&0k ik £ L2 B8 & & Sof2]



BOHAI SECURITIES

.

i) W Uk 77 mmoepr

B TR &

= 1: HENEFRTFLCE

MR = MAEMARED & (ZEHFREMATZ = NeRE 586D,

HAT, RATA 29 AN F AT —BAT L) A, JFIRRATRRRAT L5 Ak REE.
fEFB A = AT ATk, RAZE 31 MTkey ok, MBS HSEMFIREK
MR R, FACEAREGRAT LR SH 3 AT E, BATEYATAEBTHEIEE
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AF|B T # %% ROE

BEEF PEFELPAIGRE, BB EF IS FRE KR
HF¥AT H[a R —FL B2/ B E

B 4w BT A &

EHFRT ARk F. FRkSE. FEADF
RAERT AB#BFH. FERFE. FRRFH
AR B T LA AR AT 4K

IR iBiE A

BT Ag S, AR —FRE A, SR M —A BIEFE AL
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1: PEIFEAETFT=RCEHE (JFA/KFTE)

e

= 5 Cap'l._Cap
0
L
~
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o
(=
ka | | | | | I | I I | | I I I I I |
2010 2011 2012 2013 2014 20135 2016 2017 2018

AR & Wind, S 1EFEFE AT
B 2: ‘I'iiE 500 WARE FE Rk B sk (o4l / K TAE)

= S5 Cap/l_Cap

1.3

1.2

1.1

1.0

I I I I I I I I I I I I I
2010 2011 2012 2013 2014 2015 2014 2017 2018

WAPR M Wind, BELEFRSFR AT

3.2 xtEesaMy

xTakgr A, BAARYZ ARG EIATRE, ERAERR AR TAN
oA AL A6 RS 540 ), LML BEMEARBAZRFARLSE, FRE,
AV RAEIRIZII X FINT WA AT R, vA AR BRARAY 69 035 E 7).

3.2.1 EAH#A 41 (Buy and Hold, BAH )

R EZANAADF AR E EAKRTALLL A5 N TALLAA LT =, AZEHIFH
HE) A R B AT HARRAE, RIFEATLS. R R AENATRAMEF &,

3.2.2 & A% & = )48 ( Constant Rebalanced Portfolios, CRP)
i 4ol ik B L2 B8 % ki T of 21



i) i Uk 75
W Mo s A28 T AR

R RZ VAR F A E EA KR PALLA S S AL LT 7=, Z a1
MR ALk, AP E e EEARE. AR, MHILTEASA R
of-, S ST E AT vA B 3 TR T AL A6 TAS M, M B A 4R 49 RIL A
200 T A

3.3 FENL

FAVAIR T ZAP 2 &5 3) ik 69230, %5 3 Greedy Algorithm. Epsilon-Greedy
Algorithm #= Thomson Sampling, #A11#H fcde&Af Fikdk 5 B4R, KER
B B MR R

3.3.1 Greedy Algorithm

IARRAEFE R H %, LSRN S —AVEER, AERIFDIRK
KOGAT BEATARAE. AR EE, RA1EE M (M=24) #15 £ 348 A0 5F 2,
B AT A I £ A, FFET—HiniFiE e —4. A EAAET
A AR R EC R R TR, REHEIFRMA.

3.3.2 Epsilon-Greedy Algorithm

EHEA TSR, ERAERET, A RRE N E e RS
KAER—A 0 F) 1 Z e FALEL, wwRMAEEE(0, )EEA, N FALLEE—
AN, e RMAEE A (e, V)RR, MERFYAHATRRERKGE. &
RARAVEA et ML EMAURE, BT 1-eBBRALFTNHDREZNNGHE. £5
RSB B, R —ANAREE 0 Bk, B Y ST AR AR T g S ar g RLALAL R IR A
wIA], AR B F iR B T AL TAR R, SRATEmAT AR AR T ], BPaR
A AR T T SR A R A 1-ef) T (K A1Re = 0.3), KT A 5h—0%
TG et E ., A7, RAWITASREKXE HHWER TR T HPEREXAL
—E by, FIEEERT —AAE Mk,

LAY Bk AR T RS HERIF T —2 TR R0, 2RR#0RIRATASA
. LERE, B XA Hik R AEARIE A R AR Ie 45 RETAT ) R, =
oA ARSI E — A A BEL, ISR T THREMEBROFLIARE,
M 325 ot F Y RO

3.3.3 Thompson Sampling
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£ Thompson Sampling Fi& %, #A14F 25 B G ALE—ANF 69 @A FE A 1E—
~ Beta 7. Beta 9" A —/NE A0, 1R A Ly st E oAk, ©H M
ANEAEASL, MRATRELL, —RA afe p LT, £ N TAEEF, Beta 5% 2
Bernoulli 477 . =3 X4 Ar . 1 =T X 5 A Fo JUAT 570 69 2 3R 0. 56 4

Beta 2 9L 5 5 K B30 Ko T
f(x; a,B) = constant - x*1(1 — x)F~1

Beta 470 T kA A A — AN E p L 47, 4 35 0 £ 538 A 3 69 BRI R 4w BT,
CII VAL T BT LA I A I B KN,

Beta 4 A A/ANA4k, afeB, —#LithBeta(a,B). FLF A3La™T vA A A F 5 A%,
AE)RE BHBT AR R EIR KA R, S ofo B F T ARFIEN R E &
¥4 T B

B 3: Beta S AMEFEE&XE

;e

LI I |

e b= Pl
T |
nunnio
L AN W= n

QRRAR g

ki)

P
A

“*:

0 0.2 0.4 0.6

AR Wind, HIELEEFT AR
MBE P AE S, a+p adfaMR, oA m&ARE . AR Y FIER LT M,
BV T AR AR T b ) M2 IE IR,

oo/ o+ B )EIMER beta 44 69344 (AR ), Bl EARRT Z 0] £+ M)
KEFT & o fs), B eEAR K, beta A b ARSI 1, FI AR I 4GB AKX,
RZ, W beta 47 b F SAAFLAAFIL O, FIa )oY F AL,
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= 2] Thompson Sampling i , &= A FE—A~5 0 =R A L — 4> Beta 4,
i i R RR IR A/ Beta 2 0 Sl a Ao B A9, R REMRE.

A B FNE, FAVEFIGRIE T —AN, AHENZA 8 Beta 47 o 4
o 1, TN Beta - 69 540 B3840 1, RE1EE/4 A 69 beta
A ST —ANFALEL, T — SRR M RARATA A P T A W AL R R A AR

.

EHHRTE P, SRARZ—NTATHEE, R R3Ge7EE, REALEE
—HAt AT M B0 S AL, S R T ARSI d > T A2 A A T, afEIE
Bo 1y B K TAELA AR A TAMAHCAR, BAK A 1. B3Ik T Em A

a@#@ﬁﬂaﬁﬁ; =J~ﬁﬂﬁ£ﬂ%ﬁﬁﬂﬁ€iﬁi@%+ KAVMEAZE) T A iki% 2 T HAEA

LAt AL ). #o Epsilon-Greedy Algorithm a4 oL 4L, S R —/ ik 4
A B, XA R T — AN ke ok, Fedrdm @AT k486, Thompson
Sampling £ f KA A LA KA, B T L & R IALRAT.

4. = MR
F AR 414 PE 300 o 4E 500 f545, MR T FAGFA 20 (BAH ). & 98 2

b4 (CRP ). Greedy 7% . Epsilon-Greedy 5 i%4= Thompson Sampling
FiET o RTALEE S N TALAEREER.

4.1 X 300 =4 R
AT PR 300 454089 =M HF L, Thompson Sampling 7 i& 42 &A1 iR a- 508 &

M, BAFT 7.02%09-F4i i, 13 &b 3 1.41, 4843550 A EHE 66.67%,

AR,
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BOHAI SECURITIES WEERE
A 2 #ApEERERE (PIFE 300)
L_Cap S_Cap BAH CRP Greedy E-Greedy Thompson HS300
Fitil i 49.79% 105.63% 76.54% 73.09% 30.02% 65.55% 81.10% 18.15%
A& 4.73% 8.59% 6.71% 6.47% 3.05% 5.93% 7.02% 1.92%
v 24.78% 25.43% 24.82% 24.78% 25.18% 24.73% 24.72% 24.16%
 FACE 36.33% 30.43% 33.34% 34.14% 36.33% 34.49% 32.04% 39.62%
X 4$ 0.19 0.34 0.27 0.26 0.12 0.24 0.28 0.08
1§ b 0.70 1.10 1.37 1.39 0.25 1.25 1.41
i S 58.10% 63.81% 60.00% 60.95% 55.24% 61.90% 66.67%

BRI HFTEKSFEA. Wind

B 4: & BAER AR P IR 300 AR BKE th &K

8 T LR A AR P IR 300 A9 A2 AL S &, TRAR I TARLEAE 2017 FAT
A PEIL AT LG, MM 2017 FFr46, THRAASL LR, DH{ELE L
AR &ML, FE RIS RILRAE, E P Thompson Sampling &I T 4%
FagiE FE, R R F| TG RAEEE R, EILT FERA,

o
]

1.8

1.6

1.4

1.2

1.0

D

2010

L_Cap HS300
S_Cap HS300

BAH HS300

2011

2012

AT R Wind, F50EFEF7 AT

EE LA SIS EN R e Py
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BOHAI SECURITIES

B TR &

B 5 PIEE 300 i ARARR )0 vh £

—*= L Cap
T
—— BAH
» -
o
i
== HS5300 Ij
L
: o
- N
=
I I I I I I | I I I | I I | I
2010 2011 2012 2013 2014 2015 2016 2017 2018

WAL Wind, Hi51iE KB FF
FERA S AP, TR I, £ XI45EA T, Thompson Sampling
TRiF TARSC O, M e RO AL LAL ) I R 49 SR /2, 40 2010, 2014, 2015,
2017 5+, Thompson Sampling #9483 L LA R, JEZ 7 ik £ R4S A5 2 0 7
BPRINERE, mAELRFE, LAY — R eI,

F3 B SFEBERFIL (PIK 300)

L_Cap S_Cap BAH CRP Greedy E-Greedy Thompson  HS300
2010 -2.7% 6.1% 1.7% 1.4% -2.7% -0.1% 2.6% -2.6%
2011 -18.8% -12.3% -15.6% -15.9% -18.8% -16.8% -16.0% -18.4%
2012 15.2% 13.6% 14.5% 14.7% 15.2% 14.8% 14.5% 11.5%
2013 -15.1% -12.5% -13.8% -13.9% -13.2% -13.5% -14.0% -16.3%
2014 67.3% 87.5% 77.3% 75.7% 67.3% 73.3% 79.3% 60.1%
2015 -7.8% 9.1% 0.4% -1.29% -f.8% -2.9% 2.8% -13.0%
2016 22.2% 24.8% 23.5% 23.1% 22.2% 23.0% 25.0% 17.7%
2017 31.2% 17.9% 24.4% 26.3% 18.3% 22.0% 28.1% 28.9%
2018 -21.6% -26.2% -23.9% -23.3% -26.2% -24.8% -22.6% -24.5%

SRS EEAFLI. Wind
4.2 ¥k 500 & @ LE R

F4E 500 ¢ = R4 L5 P iR 300 £4L, Thompson Sampling 7 45 4E % M5 47
P ERIFAE, BRIFT 12.43%09F0ak s, 138 00%F 2,24, Aastdsdc A A&
75.24%. XN 4640 ) R E IR T EASH RS, ML EIEARTE

ol Wik iE L2 5 6 % AR 12 of 21
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B A7 FRRWAZTHEAIN, TOAZ L ZHERLA —TBRM, BFE, £+
iE 500 548, D TAREANHGESTENUR, EAFH KRB PEIRT A,
R — BTG AR A2 & B — AN B W S ag b E , shb de R W AR AT 4,
EANFHAFBLTHRE, 2—BRSHE, Lhlss XA,

# 4: HABEERER (F4E 500)

L_Cap S_Cap BAH CRP Greedy  E-Greedy Thompson HS300
Rl 14581%  184.00%  165.77%  163.53%  143.71%  113.26%  178.80% 4.34%
LRS- 10.83% 12.67% 11.82% 11.71% 10.72% 9.04% 12.43% 0.49%
& B F 27.10% 27.89% 27.25% 27.18% 27.33% 27.58% 27.16% 27.49%
B AE 38.88% 32.60% 34.77% 35.42% 35.28% 36.06% 36.16% 55.55%
8% 0.40 0.45 0.43 0.43 0.39 0.33 0.46 0.02
15 &b 1.65 1.94 2.23 2.19 2.00 1.45 2.24
e S 70.48% 69.52% 79.05% 74.29% 73.33% 66.67% 75.24%

FEIEFe - BELE SETT AR, Wind

il AL IS AR B A W 4K, T RAR I TARLLA4E 2017 AT Kb s A A
A, MM 2017 FH46, THRASELHFE, JTWIHASTE TR AEH, 18
FiE, XEFEILE LR, AX—NBETP, KIA5HEEGRARE, RA
Thompson Sampling &35 T 224F 4935 mitt, 2 2 3| T G NAE43E 50, I
T AT A A,

B 6: ®BARRARR PHE 500 AR oy K

— L_Cap.ZZ500
= 5_Cap.ZZ500
— BAH.ZZ500

2.9

2.0

1.5

1.0
|

I | I I I I I I I I I I I I I
2010 2011 2012 2013 2014 2013 2016 2017 2018

HALEM: Wind, F54EFEFZFF
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B TR &

B 7: ik 500 L ARARR ) @) A0 o £

= == L Cap
=¥
=&~ S Cap
Ty -+ H
("2
==
-
o
—
o —$—= 7700
-
e
=
-
I I I
2010 2011

2012

2013

2014

2015

2016

2018

HAT KM Wind, FYAFIEFHFH AT
A A BT T L ST VAR I, 72 KON TR RAS4E 3h £ A ) B9 /2,
4o 2010, 2016. 2017 %, Thompson Sampling é94/ 380 %, e L4F /5,
4 L —Af Ragid T 3% 449 07 1% , Thompson Sampling =T 6255 B #4803 A5 A g,
ERE _E—H o, 122469 831, Thompson Sampling = vA £ &FF £ & 44 7
) o AR AT AL A

F 05 AR SFEMEHA (FiE 500)

L Cap S_Cap BAH CRP Greedy E-Greedy Thompson HS300
2010 17.1% 12.8% 15.0% 15.4% 14.9% 14.5% 16.2% 6.3%
2011 24.1%  -22.6% -23.3% -23.4% -23.2% -23.0% -23.7%  -28.6%
2012 13.0% 22.4% 17.7% 17.0% 17.4% 17.0% 16.1% 6.4%
2013 19.4% 13.2% 16.3% 16.9% 14.0% 10.5% 18.4% 12.6%
2014 51.5% 795.6% 63.2% 60.9% 62.0% 60.2% 99.2% 45.5%
2015 13.7/% 39.3% 24.2% 21.4% 19.9% 13.7% 21.8% -2.0%
2016 32.9% 40.5% 36.7% 35.5% 35.1% 32.9% 37.5% 15.2%
2017 15.2% -4.9% 4.8% 7.9% 4.7% 4.4% 11.7% 0.2%
2018 -22.3% -26.0% -24.2% -23.7% -249% -26.0% -23.1%  -30.2%

FEIE R B AELE R ETTEF, Wind

T 5ok PR UE LS 6 R F AL

4.3 oA wm s R

EZ Al T WAAE TR T, RN KA H T Thompson Sampling 7 i& £ A
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T4 o 6935 i, 42 ) S 1 B =) ] A ] T 64 R ALAR A4k 3 5 A —R,
PIT VA FF it L4 £ 4E Thompson Sampling #9464, JRAVATM], A8t FA5 43 5F
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