= P
O o
=
o
>
|
-

3| 4118 K F

LANZHOU UNIVERSITY OF FINANCE AND ECONOMICS

Ml 4+ S5 T X

(T BIR)
BXEH _X L2 AREENEE;
L1 VR S SR 2 FEHEMH
e SEUMIE4 . BRFR: 75 Iz
RN Tk 2 OFR: N 254 +
W % F M SRR

& H  H: 2023 4E 6 H 12 H




28 R AL S X ek AR IR AL EAR Sl 55 AUHF T

Pt 75 B

A N T T R A [ SR BRANAE BTG F T AT BB L LA IR R
SRR RBRFTEN, KR T ST ARSI AT B3 TT A o3 AL S A
N EVE K 9SS i H T TR« 5B R A (1 R R 50 A7 T8 0 (27T Sk
¥ EFER SRR T RN BRI TR

%&wimﬁﬁgzﬁlﬁ%ﬁj e, 2025 b 12

ST ‘¢%?ﬁfcf %?E%:)ﬁ},é.ry

T REAM A4 25 H

e TS P AR B0

ﬁk%ﬁ?%#&%%%@bﬁ%#ﬁ%i%%ﬁ%%k%é&jﬁ%ﬂﬂ
B/ RRAE” D LTI |

LR AR B A SO BRI, ARV SO RS B, 7T LSRR
BUE. RN BRI ST T BARTE . TR

2 2R RS N R RLE SRR BB k2 B SARINF) ObatiD A
Feak” BT WA ONKI R B R ) B RSB B, £
SRA SR SO AR A I 2

RO SR B R4 i_% Fﬂ g AW 20050 1>

T4 MZ/’ s 3 }o‘z/}‘ bt

SIMRAN A - e H -




Z MG KRR E AR XIREERATR BE 2 AR SR 55 BIFTHT 5

Research on Innovation of Art Finance
Business Enabled by Blockchain
Technology

Candidate :Wang Chunyang

Supervisor:Chen Fangping



Z MR AR 22 47 S X SRR AR W B2 AR S Bl %5 QIR 5T

m E

TR, ZRB . BRI ZRERTEIE — MTAR, XPUEEROR
IR N ER AT Ib AR T — Mg s, KO BURE 2, 52
AREMATIR A 7B, TRVFZHITN ST IR H DGRBS X PR
ARIRBE ZAR R VR J 5 T o AR SO X BREERORIK fE 2R b 55 83 4L A
WEFRI 3T T X BRBEH AR 512 ATt 2R G bl 55 68 AL 520, Xof HL s
BEARREAT T SRR T, N JE SR AR B AL T FEAH SC I H 4844 1 ik

SCEASE I E A AR X PR AE 2R < R B ST BIUIR o A< R 1 B
BRI T 5F BRYE L 0 A R g e XHLBE I IBCRE 1 5 52 An T R AT M 55 5 5
Lo A QIR o 28 X RBE SRS 2R G RAT W R T AT, X
BERORI T I ZAR SR B A EAR SRR S5 (A A X B EERORHE
ENERERAH P ERACEYESE, RGNEM R | XHEERORAE ZAR G AT L M
FT7 1) e BT 2o 2 T ZAR BRI 55 IR AHESE, LA 7Rl 55 1 55 1
PR P A A LR BE B i 1 B AL SR e R S5 A SR B, [R5 X B EEROR B
FTERG A5 B BT ERG W E & BT 2R G L S5 2 A
FEor i 1 H A A GE B .

FESEDHTER Y, A EZAR BT IR A =8B, ML 2015 4 5 2
2021 1 28 N EERIEHR AT 1 SHED AT, MRl 55 QIR T AR A 2
KHI DEA #RL 2 Ge i 70 A X BRBE SR IR BE 2R SRR IRCR, X BREES,
ARIABE ZAR R 55BN, Ak 35T QIR BL R AR 1 55 = AT 384T 1 Sk
o, WIIE T AT X HUEERORIBNRE Z AR g Rk 55 BT I BR AR R AR, v Jm Skt
JESRALAME 55 ANEAR SIS T H AN BdE S %

ReEiE. XUE, ZARe: B Rae: LS e



Z MR AR 22 47 S X SRR AR W B2 AR S Bl %5 QIR 5T

Abstract

In recent years, the assetisation and financialisation of art has been
an industry hotspot in the field of art finance. The application of
blockchain technology has brought a brand new model of decentralised
authorisation and management to the art finance industry, resulting in
disruptive changes in the art finance industry,so many researchers have
begun to focus their attention on blockchain technology empowering the
development of the art finance industry. From the perspective of
blockchain technology empowering art finance business innovation, this
article studies and analyses how the introduction of blockchain
technology has impacted art finance business innovation, conducts an
empirical study on its impact path, and provides supporting evidence for
subsequent enterprises and investment institutions to carry out relevant
projects.

The article summarises the current situation of the application of
blockchain technology in the field of art finance at home and abroad. It
analyses how art finance, empowered by blockchain, innovates business

models and product forms from the dimensions of financial innovation
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theory and digital economy theory. It then analyses the application of
blockchain technology in the art finance industry, systematically
expounding the application direction and innovation model of blockchain
technology in the art finance industry from the dimensions of art finance
innovation under the blockchain technology architecture, the basic logic
of digital art financial services and the path of blockchain technology to
promote art finance innovation. Based on the basic framework of art
financial services, the principles of digital art financial services are
deeply elaborated from two perspectives: its basic dynamics and the
connotation of business services, while its innovation methods and
innovation mechanisms are analyzed in conjunction with blockchain
technology from multiple dimensions, including digital art asset
transaction management, digital art asset wealth management and digital
art asset business models.

In the empirical analysis section, taking China Art Finance
Corporation Limited as an example, empirical analysis is conducted from
its 28 quarters of data from its establishment in 2015 to 2021. From the
perspective of the financial business innovation input-output model, the
DEA model is used to systematically analyse the efficiency of blockchain
technology-enabled art finance innovation in terms of blockchain
technology-enabled art finance business model innovation, business form

innovation and The empirical analysis was carried out in three aspects,
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including business model innovation, business form innovation and path
preference, to demonstrate the current path characteristics of blockchain
technology-enabled art finance business innovation, and provide valuable
data reference for subsequent enterprises to carry out similar business and

technology introduction.

Keywords: Blockchain; Art finance; Digital empowerment; Business

innovation
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SRS RAGTEIR T ZAR TS /E . anfal i 5 m] WA A] 825 SE5CR]
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WA R, FFLLSEIUREE A BT 3 8 AR . {8 35 52 4 B BURFIE A 4% 2R
AT A B TARYE L 301 18 XU [l P o 2R G AN BRIK F B s
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TE PR SR, A SCK H R SRR T X BB R BE 2R 4 Rl 25 G157 1)
AR RITIE, X REER AR NIRZHR, 580t — DI AR S 2R &Rl b
KIBIRAHE S, MEEIWAMEARERBEIRAR, KRFERRTEZ ARG
R EHARSC LA, A RHESN AR R ZAR G R R e R A 28 .

1.1. 2 iRmE N
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SCHEEN T, WERAEW N ZARM T SAREMASESEIA, RN XS
AR SCHOR IR B, R AT DA R4 5 X BB BOR S A 2R e A S U 1 218
KR, TR AR AL DX BRBE SN Z AR <2 7 1 P 2 BRI AR AR

(2) EFREX

RSO R R X R BE 52 AR IR BE 2R Al 55 B T 7T, 25X DA I 2R 5/
My S5 AR R P A AE 1 1) R, S A B X BRI idE & ZAR Rtk 5571
JEBBT Y55 R i B, DAHES) 2R G Rl Sl 55 BV MR T 68, R0
LR 7T 7E 52 N A U A TE M o (RIS 255 2 T A 10 X U < Rl 25 4
AP 30 BHEGIABIZAR SRR R T, WEAR GRS R 74T
FLARAA] B X R BE ARG JE AR gl ok 55, SB35 =m0, BLEs)
AR SF R A, Ve St DI R ZRERAR ST, ) ZAR G5
RGP AL 1 A Ai o

1. 2 BAIMARER

1. 2.1 ESMfFREER
(1) EARBIE% BN

[E AP0 SR ZAR MR B H 7 IMEAREFE, Anderson (1974) H%:7%
8T ZAARMAE NI 2 PR EE 2R S AR N E LT
AR 1% LA S FI AR . Stein (1997) YCNE AR Fh 3 BAR% ¥ -5 S0 A X0 1k
Jii, RS R RHE 5 4% Gt b 55 7 B AR, DRI 2R ot B T AR R 1) <6 i %
77, AR T B R AR SRS, (R 2R A TS &R % Bry
an (1985) WFFERMAELVTE b, SR M EA 0T FH R A5 0T 5 I XU R
P BEA 21 R B AR B 2R RS 48 B A i b (Mei A1 Moses,2012;
Renneboog 1 Spaenjers,2013), A G ZIA i A 43 198 A0 A 5% 7= 11 [l 5 F 7
FIfEJ) (Higgs 25,2015;Goetzmann 2£,2011). AR MAERIEEE & — AR E
ZEHAA G ITE R, e BE LA ZR AR 0 Al AN e, B0 AR
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YEJmPE R . Velthuis F Coslor (2012:472) MFE K7 s 1 FE B £ S ARLE T 7
o MAETHER, AT, HZARMEN “fi (5 ME” HTAR
T] DB IR S0 2 E M . EricaCoslor £ HAS S (HEREFER: HERMEN
— P R AR B ZAR T ARG Y FESE T 2R Mg, e
BT AR E 2R, HZARME SRR T E & . 50 FH
TF % AR 8 T ZAR A FE HR R, FHSRAIE B R 4% 98 44 (0 77 U BB 8 PR 43 %
JRUS:, B K BR B R HE 2R R 3 8 B = (A B

(2) AR MR

HANZAR TIPS, SR G BEMPLHIFIZE 5 6 Z e, etz
RS ERZAR ST HIR . Mark C Taylor (2011) ¥ EANE A F i)
RIBZRNEZAM B ZRFE AL ZRAFM ZREmA. K2R &
2R IR AL AR AR AE R G R 7, O AR CAEEHRAT . ORES . $eml ot
G o, A EAE AR T,

ZARMES . TR ARG SARBRERIEF R E LA,
VENERIFR PRI AIL . PR 55 BT e LS Art Tactica K& HHRIAEE (2
ARG SRR ) o, ARBLHE X ZAR L 55 & R, 2R A R Z AR A
ey PREG HATHRIRRLTE . BRI SS, HAHEXN MR BRI AT B 45 S
RAAEFH VAL A28 X ZAR SRl 5 140 53 SURFEATIRATE T, F N K
*# Ventura Charlin 30 (ZARIRGER: K HTHELE) CAIE B Z AN 77
ERVFAS ZAR b ST AE AR KU, AT B R 18 4 1) AR T AR AT HE R K o A 2R i
A5 RS . KT 2R EE 4 I8 EIRYL, Noah Horowitz (2013) #id 43474
ERTT W EZATHLHEI LA ZER 5 5 i Z % 5, IRFTH 4K
AR GANMERIER AT R . HAMERIF MG LTS 2R L H AP
SRR, NSRS R AT T Sl

(3) XBUEER & ZAR il

DX ERBE AR I AR BEE THELHL, R l2 70 A U e T SR & 1 B2
1113 5 FEE AEE R ) — TR FRIBA , BLHE HH A2 1 N B e R sk, 00— R
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SR SRR JE B OGN, 38 T SRS Z AT RIS, FIFEZAR
SRS HG, B AMEAVF 20 70N GO E R a0 o] B X S AR Sk s 2
ARG, NEAR GRS RE B4 TH SR .

KT XRBERCRTERAU RS S5FIH Rl as LR MEE ., J6 B
PR A TR . Whitaker 55 (2020) PARBITE AR T X s RE RIS
JE SR B SARNE S OSUE 0 LA KA NGB H 85 sl 5 7 T ) B AR N o 9L
XHRBEROAR N AR AR BRI G ZARINE 5 B, 51 AT 2RI 5L,
W R X SE AR P . i B (Zeilinger,2018); f£ Nestler (2016)
FBNEK, XPEESRS ZARMEE, AMUEENZRGU R EFHEL, 1A
XAEGAT N EF AR, ERX GRS ZRIZE RIS . XYEER ARIEH 7™
i ARVFR] . SRR B0 B, B e R SR A AT B OIE
PR HHE R AR N KA EE A AR Z W ( Andychowicz and
Dziembowski,2015;Wilson and Ateniese,2015) . FH th: it SCHIZH 238 A (1) SO IX Bt
R e, XREETE ORI IR OB W70, ORI RS20y TR 4 U 14 AR
i

A ZARFATIF MR 2R X PBE AR 1 AT R B R 5 3E s A A0 G13& A A%
BIHT S, DL A2 AR SR i —Fh o7 20 ARFE A28 RGN (B Rk 3l
Sk H ZIARFISCAG BRI (1) — L8 75 3 oot il i X BB B Sk T A AL, BN E
A FA AR T 22 e BRI T SRl 8 4 . flin, AR ZRFFHEAR
2% Salvatore laconesi IEFHIUISE S, X SREERR T ERARZ “ SLMAERL Z
R R &, IF BARA AN AR A AT Rk Ak 2 25 A T 3 SR o, i
LB AEFF AT X B . SRk A TE . AT A — R I . ZEf4 £ 4l
SR, 9 Nl T 4 (R FRBGE i b S 2 AR RN STAL A AT R T 2
(PB4 . BitchCoin M1 terra, #Ui W] 1 244 2R 5] LU i 775 20 iy 55087 41 FH A
R R RE, BT X HUEE AR T S AL BOR R ZARATAE S A TR S B
G B BN A AR EARFT IS S RE S 1265, (E U5 ZAREERE T W
PRI EAME RR O EATA . X LT H E ) TS X HREERAR, 7R —EAR,
SRR H A AT AL RIER, inds 83 2 B H SR e RO T %

Bz, WEHTEANE A RS, KPR G 2R SRR AR Z RSk
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JERE AT, BT XERBESOR RIS, XEARIMES) ZAR R K A
AR R

1.2.2 BAMRLERR

AR A 2R G RAT LA FUAR NS T SN e (EE H AT A A E 2R R R
A 5 R JE RIS IWLEIRE TR, A S AR ER I I, W ER SR Z AR
B0 2R, s ERE AR TR P M E A, HES ZEAR T 2 e Ir 17k
J&, AR T AR HEEH .

(1) ZARER % et 78

DRI AR, B #E 4 BRI R AN [ ECSN R o, [ P 9 2 7+ 2%
FRER L, AATAER R TR K, 218 SRR = SO 9% . SLH 2R
mBERAWGE B, ARG BEME, BESHK. TRERMTHERT 2R
AN, ERb S SR ST TIRE RS . D (2012) $EH, BT ARSI
W, PRERE R MRS KGR R, REZT ) ERE . & B A%
(2012) PLZARBEFRES NI, faHIREZ ARG SR AR 1R,
TS ST 7 2R SR I SER A IS . 2R B S RE N IZ A ZARMME B R 2
SARNH L OME, I5E5F M EH AR SR SR b, BL4
aigfE 77 ik h &2 57 A2 &, (F THES 2R ST g K. (&
e, 2012). EfiT (20160 WNBUFERITE R HEPEZARR T RN, &2
HEMRIERETF R, RETHIH, AR T ZRERTTZ B,

NHERZARMTTY, T8 ERTBURH ZAR BRI M. T EZAREE
BB R K PEIR (2017) $2H, FEZRMTH LT “ 2R b — 5574k
— SR~ ISR IR R DIRE , BB R S R RT3 5 ARG Ak SRR L8
5H6R, JFRE 2RI A SR, EMENRBEHRE A
fiE i R R, o P PRk R ST & AN R R . BRI S I, AR
H5ZERMTH— AR b, BAUERN K EFR R, VISR 4T H, i
ZARMTTHRIREM BAE B E S KEICE, 2018). WE, 7ER}
BRI R R IR T, BRI = B P Rl & R R I OGsE R 3, 4
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BEEEAL SRl SO ML IR L] (BUESE, 2018).

Pl AT R RS, Jeidt il R R T B fe it 2R e iz b
RGN HAT, BAEE AR5 1 EE S vh 2R 5 372 A0 fi H B
I S 45t AR AT DO o [ 2R it AT R SRR, MR 2R M i3
W AT it G J7, 20170, B RGLIEE:, TP EAR Rl i
M. SRS ERAAE TP EAAE S I M HI 2 R S I PP R U fR
6 i) fL— BN U 2R A 5 s, B SRk F 8 SR A e
IRAS_EARRIX =/ e [RINE B A | 20 EAR IR BT, AHIRBURBR R,
LRV B BB e AR MEAS B DR P XA 2 PR R ST AL SRR AR R, Al
FHRHSORAR BN BT LR (1 73, OF - HIF R SR SR T 6 AR
SKHLEAR g e e AR IR FH 22 %

(2) XBBERAR 1 BB

X PEEE R BB TR, TR A K AR, BB p AR
feth . PR AR E T EF &, BN A7 6405 BRE I b hid . Bk
DAKARAESS S B EI H I, 625 F P SR 407 BA A i 3L ==L 1 o 3k 5 25 (2020)
e, T XA G EAA R RN, ROtk B R AS R, i
Z HEGUR A RGP AT, ndmb, sk E08%. a7, E N X E
BN TP RS SRASLRE T, CSLilE N e SR EmmEE. /H
SR BT B NE . BREUR S 5% . B (2017 BFFIERM, XHbE
FARMIZ FH R UG BAFR I R AL 58 3 75 R, X T 7 & S &=,
B G AR A R A SR EE R IR X B BRTE 1 AR LR R I N, T
DAA RO dck s I 552 GG 0L, 0 i g E AT R, i e kIR
FREIRAR RS (BREE 2018); RAEEE (2021) Fox, XPUEEREEL ™
A E AR BT, AREE T AR P R R R R RN,
R T SO A . BT X PR R AN T A R A b, e AR T RE N —
TR, FEE AR B 71 B A A7 )b S B A =X
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(3) XHEEIRRE ZAR B R

AT, BoE ZAR SRR R HEH RS, AFTER AR A ] 8 B SR 2 AR
Wi WE I RTEMRY, TEIFRINS RN CTEEF, 2018). 1
R EEm S RBEMARKKESHTS: “BREZARN SRR, B
F 3RBTGO HT S — J7 TR EE MR AL RS, — 7 TR S8 (1
BFE” MAE (2018) $RHFZ 2R AR T It 5, TLIE R R U
FAAEAE T ZARIE ST BA T BER T & o X PBERARTE ST F 355 b i
FC, FEARRTEMR VSRR UE R IB 8 2 4L, SRR KRR 785
SCAGF= G S DLRCR DX R A ST A 7 i A 22 55 A B S5 3 Token A6, 4K
DA SO P R G M AIB A (347, 2018). ZEFUH (2022) it 73 Hr X P
BARTEZ AR GRS R IS5, 15« L7 HRT 2R ME N T
BT IR R EIGE R . ZRTIGESA brh H RO AL, 1R X
BRBEFARAE 2R SR AT S 506 B . 7R TH N 2R AT L% 2 0 1), R
3 (2019) YARPEER AR RSN, FHEZ) Z ARG5S T B A
TR, AEAE G R N2 A A . 7 EIRGE LU R E 0. BT X R AR
(124 (5 B A LRI 5 RSO - AE KRB S AN AT B, A8 S i
WG w AR, ABGE 2R RIS GREEE, 20200,

HAZREMOEET TREZRBZESTE . BN+ ZREMAE ST &
ALK, Bl EEDERS GBS S, B — M T, BT
WHIZARMEMAL 5V & . BHREG K EHEZN Z AR SRR SR (F
K, 202000 BREE (2018) YONIXBLEEHRBRREWS RAE 2R ML, IdxE
A BB ] SR AT AR — S BB W B, 6 ARIE 2R S (0 8500t vl AR B 1 4% D7 IE SIE )
AR, IERE4ESIOECE IS 0y, BHMEZAR ST, L2 ARG T5 R H “ A,
FEW”e HFR (20200 54T X HeBE R T 2R S A m ar 47 M R R
J7 1], AR DA X B A Ak i 2R A S IR . BIAREM SE S, A
X HRBE 2R b R IR a5y o AT B WA REE S R T &R RAMBAR RG 0
SR, EERMEERERA, JFRONZARMEEEN I EETR. KITX
REEZHAR, MST5. SUFT SR (2021) LA Token 1h MG A% O B VE A
PRI AR, D2 A B (S AL R IR 2, DU RE A 20 AR 1 3
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BERLRN BT G BIRZ LR, FRAER T Z 1 7 tH 2 e seisdz i, BIIE X RBE SR
FEEREMATI N AR REFEGE, XYEERORS SN A 2 R
Bl e AU S R R Hh B B BRSO AORE 2 B R i BB 2t i
DXCERBER A 7 IR R A, EANABIRER, BOR fihzh TG 58 i 28 BRI
PIRE A TR JZ B A WA AT RESGR Bk — R R s 5 b A8 . TR
] X B BRI RE ZIA s <k A FEE R AH ST SRR BUIR RS, AR DX BRBE H57 AR
BEARMERTT, MAHIRESARIERIT G ZA M H A 557

1.2. 3 EASMARKIRE

[ S0 Xt 2R g DA S X SR R & 2R G R T e il T e B AR R AR
o IR TBOVRMENNBR T BL. BHAZ ISHER v, Tz 1 &kt
BTBL NEARMBIEMXBRBESARAE AR 5T R Flaa kR
=R N RS UE Y o P N o X S N S G W =T

111y F A N SGT EAR e R AT TR RS, 32 20E A R T R AR DL,
SRRV BEAN B By BRI 2538 2 10 ) JL, AR H X BREEROR N T 2R AT
MR R AT PR R AEMTE B b, X ARSRHIEE L IS AT L AT Ml A e AR
FIRIEEER R, (HARRRAM T X PSR MR 2R &fAT Ik, 2487 3K
H ZAR ERE SR GHA S IEAL TP BB I HARE M 55 4 200 o 5 X B
BERORBATRL S, DA B DXCERBESAOR SEIL A, AR 2 Al 45 K Al
AEARERME B ARG P i B 5 5 JE AT 0 1 I AL, e (e i 2R S aiAT kR
JER) AR TT

1.3tARAE. BBREFGE

1.3. 1 ffIRAS

AL UA X AR RORIR A8 2R Rl 25 QUHT AT 7ex 5, Gl 0 XCHUEEROAR K
R R HATHETC, TR A SR e fiolk 55 A A ROFRE R 20, R BT B X BRBEFOR
HERERMBATRG, T XREESORBRE 2R &L 55, SEUN H Kolk 55 2 1
HIBHET, ASCH T ST AR
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(1) NERETY, SRERKREDLEARKREES ML N R, w2
AR < AU A BIE TE IR S BUA 1 1) AL, [ A A X B BEROR U BE 2R < Rk A AH 5%
WEFCBLIR, 45 AT X B EEROR LR A8 2R bl 55 i R A7 8 1 1]

(2) FARMES LEREERIBT T, FE SRS M S, e,
M T ERETY, SR ERMAL IS, R XHEEROR, B4 X REEROARN
R MBS, BE T M E K 5 MAHIG ., HrAR I MRt
QUHTER, MEAMEARERAE R,

(3) S T XIRBETRBE Z AR ERAT AL LB 08, NEAR G RAT WL i
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ARz BOA PR 2~ m /SR E E /R sh i ZAR SRt AR B AL, HAE 2016
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5.4 XRFERAMBEZ AR SR IR SSES

5. 4.1 XRFERARMEEBFZARFE Il 543 BIHFTSEIE

FEAR SR LI HE A A T8], 50 LE G324 i) e K AB AN B /MEL, 7T DUAC B A
[E 2R A FR 2 FIE ST X BRBESOA 5 I B Rl 55 1 BB R L BoR#ED
MRERCR ERUAS 78, Hh SOF (BN~ R G a5 4RE0 BMEN 11,72, 1M
brHEZEN 1.75, [N OPEN (BN H R GUTMESRED SHORE, HIEN
5.1, J7ZEN 147, WIRN7= HARRL Fiy R 34T, U B AR e B R e A Kitie A 11
DXBRBESAR M 5] NI AE AR gl S5 R IR 825

R 54 RRELHEARRBEHFERF =W HERCIFTHRNT H DEA AL R

B FEAE  ME 2R wAME BKME
Malmquist 8%t ¢ D 28 1.84 2.18 1.74 1.15
FARBNL (TECH) 28 1.85 517 1.75 1.17
MR FZNFE (PECH) 28 1 4 1.88 1.12
R A Z (SECH) 28 1.88 2.15 1.87 1.15
SOF 28 11.72 1.75 5.77 12.47
OPEN 28 5.1 1.47 2.18 8.2
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5.4.2 XIRFEHRARMERFERG I FHELFKIE

X BRBERARIR R 7 ZAR B S I SR/ b, ASCER R EZ
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B FAs WA iz RAME S BOKME
Malmquist ¥8% ¢ O 28 0.94 4.08 0.74 1.16
FARL ( ) 28 0.95 3.07 0.76 1.13
AR PRZF ( ) 28 1 3 0.99 1.02
BRI ( ) 28 0.99 4.05 0.83 1.16
SOF 28 10.32 1.35 6.73 12.47
OPEN 28 6.1 1.43 2.19 8.2
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OPEN R JE43 3 7 &3 IETh, MR EARERM S R QUH 0 R .
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J& Xt I 2R G b BT AR RN 2R G L 55 25 B AN R (s 4 1) A% B U
Forp XHUEERR 5 NS IR AE Z AR & OI8O M B Esg i, WIRN= H R4 2
[kF, FERMYE SOF Al OPEN MAMAIL 5| N X Pk R IR AE 5 2R 4Rl
SERTEATF SR R R B AT T 543 2, AR il i 455 30 ST SRS A Al 2
A BRI FE RRRR T IIBCE SR J5 HEAT VA — A B 7 SR B, ARAB N 23 A
MARAE, X TR EMERG, HBUES MBEN (0.6,0.4),

T30 DX R TR P 1 2R G R M 5 TS L0 1 S35 5 ) R 3R 45 4
PREUE R R LT, RRBUERIAE, HAERES (0.7,03), ZAK
R BB AR SR G R BN 2R G R 25 BRI BT AT Z R Bl 55 T 25 BT i 4L
FE2 B T DEA-Malmquist ZCRFEHORBEATIH— LR E . T HEZAR
SRR R A E 2015-2021 4F, 28 N BT IFEA BT R 5.3 Prs
[ X BB AR 6 25 R 17 55 e % 42 O £ 7 5 (L 45

& 5-6 ZREBMBED R HZERESIZ
N1 S AU
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WHREL  WHRE

FEH-BE BOK  BEA A

2015-1 0.0049 0.1279 0.0056 0.5961 0.6377
2015-2 0.0134 0.2135 0.0117 0.6218 0.7163
2015-3 0.0198 0.2246 0.015 0.4546 0.5197
2015-4 0.0183 0.2679 0.0173 0.4294 0.5658
2016-1 0.0227 0.3584 0.0192 0.3836 0.3111
2016-2 0.0214 0.361 0.0216 0.4769 0.5359
2016-3 0.0302 0.43 0.0232 0.3013 0.3767
2016-4 0.0296 0.3513 0.023 0.3427 0.4567
2017-1 0.017 0.4529 0.0171 0.52 0.5772
2017-2 0.0169 0.5104 0.0158 0.5536 0.5973
2017-3 0.0324 0.5907 0.0259 0.6525 0.8036
2017-4 0.027 0.5345 0.0245 0.5437 0.8995
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2018-1 0.0215 0.4272 0.0193 0.6974 0.6907
2018-2 0.0404 0.4452 0.0337 0.8485 0.8049
2018-3 0.0204 0.5742 0.0163 0.7703 0.8167
2018-4 0.0773 0.5666 0.0649 0.6567 0.6426
2019-1 0.0255 0.4595 0.0222 0.7614 0.6827
2019-2 0.0421 0.5284 0.0374 0.6423 0.3962
2019-3 0.0233 0.5218 0.0232 0.5557 0.5497
2019-4 0.0618 0.5563 0.0529 0.5609 0.388
2020-1 0.0268 0.6659 0.0214 0.5973 0.7268
2020-2 0.0666 0.6361 0.0549 0.6954 0.7127
2020-3 0.0174 0.5481 0.0154 0.7412 0.883
2020-4 0.0445 0.5435 0.0368 0.7454 0.6856
2021-1 0.0274 0.5129 0.0214 0.7369 0.7167
2021-2 0.052 0.6107 0.0427 0.7829 0.9547
2021-3 0.0444 0.6661 0.0334 0.7819 0.8349
2021-4 0.0529 0.6945 0.0411 0.639 0.6093
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1 2015-1  0.129 0.107
2 20152  0.085 0.078
3 20153 0.078 0.093
4 2015-4  0.075 0.077
5 2016-1  0.076 0.089
6 2016-2  0.053 0.061
7 2016-3  0.047 0.073
8 2016-4  0.045 0.076
9 2017-1  0.062 0.029
10 20172 0.059 0.01
11 2017-3  -0.055 -0.02
12 2017-4  -0.025  -0.034
13 2018-1  0.027 0.025
14 2018-2  -0.109 0.036
15 20183  0.015 -0.043
16 2018-4  -0.298 0.106
17 2019-1 0 0.025
18 20192 -0.054 0.083
19 2019-3  0.024 0.028
20 2019-4  -0.137 0.109
21 2020-1 -0.016  -0.037
22 20202 -0.272 0.072
23 2020-3  0.03 -0.053
24 2020-4  -0.119 0.04
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