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Abstract

With the accelerated development of the digital economy and green development, the research on
the evaluation of the sustainable development capability of artificial intelligence enterprises has
entered a new stage of development. Based on the characteristics of the artificial intelligence indus-
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try, this study constructs a comprehensive evaluation framework consisting of three types of per-
spectives: financial performance, social responsibility and innovation ability, and empirically ana-
lyzes the data of listed companies in the conceptual stock of artificial intelligence in 2023. The re-
sults show that: (1) The sustainable development ability of Al listed companies generally shows an
“olive-shaped” distribution, and the environment, society and innovation are the bottlenecks of
most Al listed companies. (2) Financial performance has a greater impact on sustainable develop-
ment, and financial performance is positively correlated with sustainable development capability.
(3) There is a structural contradiction between innovation investment and financial performance,
there exists a part of Al-listed companies with greater innovation investment, but worse financial
performance, thus restricting the improvement of the overall sustainable development ability of
listed companies. In response to the results, this paper proposes some effective solutions to the ex-
ploration of the sustainable development capability of Al listed companies and the deficiencies
found.
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1. 5|

TEAERFAAR R IR A I 5 T, ATRFSE R R RE 1 DO N T AT R A BB AR RAEAR . # ST %
Oy TEG T ITRE S Ao FEI R SR, IR B KR MR e, A AT R — RS B AR
NTHERE ABARSHIGK 5%, SN TEF S LIAREFREME, BRI LA
3

AV AT AL R RE 1 e i ML KA B R RE Sy AT RE 455 4 A0 [1]. MR AR B R, NTH
REAL P R SRIEAR KA B P AR T HeR B, X — SR IKS) ) 51 28 T A B A R0 S FH 2 A 1) A
%[2]. R, Ha 5IRHNESG) M A 17 A AR SCH B AN, IELE I M E 5 ) ST B bR R
A TR, SRR AT . NI S AL S A ARTF IR IGE AL ESG,  H PPl 4 B — I 5%
FRPR IR R BB . 2 TUEBRAT SIR BRI SR G H . ME N & Ak v] R 8 R e A U A% O
28, ESG A RIEIMELTINME S SME M SIAPEBAL, SHRIGAH T S AL T PPk A KI5 4
I AN EARAE[3] o T R A R B M e 17 N R B Ak AN K R B AR B ik, AN KAK AL SE 1) ESG
fabr, 1E45 ESG WML ] BEAE AVl N TR Bl R i Fratl . B s A0 HALSE ESG VAN A5 7Y
DA S5 b Gitabm R, BAR T A2 ST AIE AR Q3T S5 REAS TR ront H AR S OK 3l Al K 4% P e 1 A A

AT AR VAN 234 75 3, AR SR A% e 36 3K DAV 55 G R00PAN 4L 2 STAE VAN A BB RO 4 B
B 55 S8t 2 SR AT AN R, A8 F 1 23 A SR B s m R o O 1 i 2 R R 1 R
TEAE B IR KMO 5536 (H A7{E > 0.6). Bartlett BRIEVERE LG (P < 0.01) f fie KAR B e e $E U R 7. SR )
WRIELR G N LA R BT HEA . T B s ge i 1) L ik i T RS R e, Bk E
PEARAE S RS54, 15 AT A &AL AT RESR R K, BRI A SO 4l it RG RIS T, KA
Wy N B AR BARPU AT R R KT, LU K-Means 352570 B 5 3t — 25 S AN AL 2 w0 (R AT F 4k
JREREJREAT 23 IR WA LE I ) R T — SemT AT MR g i
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2. ANITEee AL RET S
2.1 HEAYIERIESHEA

AR R A BN TR BB SRR b T A 2023 SER A EERIE A I HTREAR . FEAS R
PR EEAUUF =051 (1) K ST BEEAIBR: (2) Alkk /15 BIEEA & A EEA; (3) FIFk 1 21k
SCHEI I 45 FRFR BUR 3R IA 30% UL RIREAS, 1551 49 SO SRR A . AR ST F 1A I 45 S8R BB S st ke
PR E T B2 % CSMAR K[, 12 SUESTER IR oRIEON SR ESG W& X PPH, Hlh 2 FHR
e s AR PSS HE

2.2. WEAHEL RITNIEF

ACAN TR ge Al RRE R e 9 iR E M fabs, H5%62% lias 55(2018) [4]. il g A L
(R02V)WFF[5], 50 N 55 SUSR AL 25 BTG AE R . N TR Rl v] LS e Sk Al 5. Bl 24, )
IREETT AN BAT A2 504, WAL RPN G, IRA59 9 8 Aol i A S AR AT FIME AR 6] Jk
T, FEJERAL S DRSS T BRI BE SO N B 22 2 B B AR bR . AR ERE[7]A0RF 5T, A5 A I 1Y 3]
bR HUHOE 22 42 1Y) OB, {3 python H jieba 773, S AEROUARTET 431, Guvh i s s Ao 2 4
HAm o B &0 BOREEIE NI, EUEah b, K inE S i SCEEIA AN 1 B EUE %)
Al HHE 22 A B LA B R AR [8] o LG BIME S RAE[9], VAR AR = 4 i B A 2 4 BN,
22 L IG N 4R SCAR T U e A DGR TR R IR . N LR R I R R OGRRAE T 0T, dnfl g gk AL
BREAR ML BT OB A BURF TG 28 4wk TR R B AU [10] AR N T i A b i SOl BB e D 53K
Horr, —Zd8bn M 530 A SHESUSCR IR e J1 508 W55 500 a0 & I — G da b A e B P 4R 2
(ROA) X, ¥ IR (ROE) X, FIAERULAR(EPS) X, [11]; #&TATLSRE &K —Zdbbna A F
B X, B A X, M2 BT X, [12]s BIHTRE 11 STR0E & 1 AR bR A IR S d BN
Bl X, WERN RECR S X, - BRERAEIOSEOIN 1 X, [13]. BARSEbR LA 1:

Table 1. Sustainable development evaluation indicator system

F 1 RERRITNIERE R

W 55 5% 2 TUESTL BIFrEE BT
BRI e RS A FHAEEIT B A A S TRV RSO T EL BN BV AR AN

#(ROA) X, #(ROE) X, (EPS) X, {34 X, EE X, HH5 X, WOANLLHI X,  BHE X, 1HEHX,

2.3. KMO FMBHF4HFHREERELSR

532 F 32 B 20 B oxt B3 AT AR S AT T ZE i KAL) IR ST, A5 B R b, R 3 ey T T
P L VR BB AT 08T . AR 2 R, KMO MIZEiH =40 0.615> 0.6, EURFFRIRFA IG5 H 1 B
#1759 0.000 <0.001, [k, ASCHriEddEE & RAT H 70

Table 2. KMO and Bartlett’s test of sphericity
= 2. KMO M B FIHS R B0

KMO HUREIE ) 1 5 4 0.615
EALRTT 199.167
B R R R R R P A 56 H 36
wEN 0.000
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2.4. BT

WA 3 iR, B 3 AN XS T Z M R IR I Bk 69%, W BAFRr IRMEA A S ISR, B
BN T REAML AT FFEE R RS PIBERLREAT 3 N E N —ER T F . B ERTF, . H=ERT
Fo

Table 3. Total variance explained

3. BRHERRE

N Jie ¥ iy Jie#e 5
Bt TEESH%)  REUTETRE@®)  &iF TEESL%)  RBUTETTRE(%)
1 3.011 33.451 33.451 2.649 29.439 29.439
2 2.175 24.169 57.62 2.317 25.744 55.183
3 1.057 11.749 69.369 1.277 14.186 69.369

WA 4 B, WAR R J5 i o S AR I R 3l i & EE PR RE IS . 28
—ERHF R ELE IR E(ROA) X, {#E7 I F(ROE) X, ENANEHEROS) X, FRAHKM
Boar, AARERMVAIMEGR: HoFHT F EARIEVERS S X, - S22 X, « S5 X,
FRABKIEAN, RS TUTSRG = F W T R ERSCH FE NG X,  #FRA R
o L X« BRI X, FRABRKIELS, wRESLBIHTEE 150

Table 4. Rotated component matrix

= 4. IERERRIR T RERE

¥
B
F F, F,
SR IEE(ROA) X, 0.92 —0.268 -0.022
HE a2 (ROE) X, 0.903 0.044 -0.091
TR (EPS) X, 0.755 -0.282 0.325
AFNRHPERAFI X, 0.513 0.719 0.204
i R X, -0.072 0.183 0.679
M2 THEITF R X, 0.158 -0.003 0.715
W 3t EDIRON BT X, -0.278 0.845 -0.144
WER N REE S X, -0.189 0.764 0.105
LRI 1 X, -0.1 0.561 0.342

25 WRERFH/AEEEEFES
WA 5 iR, LM 590 REOEREE A R, DAREL S AR BIE R B AR R, iHE &M ER T F .
F, 435, R AR A (1)~3)-
F, =0.353X, +0.387X, + 0.241X,, + 0.262X,, —0.094X, —0.024X , —0.01X, —0.007X, —0.024X, (1)
F, =-0.026X, +0.131X, —0.102X,, +0.366 X, —0.021X, —0.09X, +0.328X, +0.394X, +0.206X,  (2)
F, =—0.093X, —0.196 X, +0.224X,, +0.004X,, +0.559X,, +0.589X ; —0.213X,, +0.22X, ®)
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MR, KiE

Table 5. Component score coefficient matrix

F 5. MOS0 RYIER

PSR

2 F, F, F,
TR (ROA) X, 0.353 -0.026 -0.093
H R % (ROE) X, 0.387 0.131 -0.196
BEBOER(EPS) X, 0.241 -0.102 0.224
A FNRHPERAZ I X, 0.262 0.366 0.004
a2 A X, -0.094 -0.021 0.559
2 TEITF R X -0.024 -0.09 0.589

RS HEIN tWJ X, -0.01 0.328 0
WER N RECE S X, -0.007 0.394 -0.213
LRIFBEESEON 1 X, -0.024 0.206 0.22

e, MRAE LR TR LA S TR RS, BT HERE N T F &0, MKIHEA

Aan=(4).
e
WG, WA 6 PR, BETHE/R N R R RS, K5 AR S50 T HE -
Table 6. Composite factor score ranking
%= 6. LZFERAFEIHF
a4 AT FRAES XHET F, B0 FHRTFRBS ZERTFES Hed
688777 1.2204 0.05546 2.94345 111 1
688358 1.62672 0.52552 —0.307 0.92 2
603019 1.31263 0.33019 0.78916 0.88 3
300454 0.40673 0.82233 2.16613 0.85 4
300458 0.47593 1.54061 —0.58729 0.67 5
300474 0.49731 1.64388 —1.00967 0.64 6
300188 —0.31639 0.96168 2.44129 0.6 7
300229 0.15621 0.86649 1.13616 0.57 8
688088 0.48262 0.97524 —0.50427 0.49 9
600570 1.07412 0.03234 —0.45931 0.45 10
600633 0.92139 0.12253 —0.22387 0.45 11
603893 0.45228 0.95431 —0.92976 0.39 12
300253 0.68896 —0.04717 0.28862 0.36 13
688256 —1.32621 3.71891 —1.77846 0.35 14
688207 —0.07475 1.43898 —0.80267 0.33 15
600728 0.44832 —0.0693 0.71856 0.31 16
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Bk
600560 0.51757 —0.17736 0.54059 0.28 17
688228 0.69377 —0.5292 0.69876 0.27 18
600797 0.37289 —0.06649 0.27418 0.2 19
300383 0.66324 —0.3069 —0.52174 0.12 20
300250 —0.07468 —0.16404 1.17716 0.11 21
688322 —0.39864 1.37489 —1.11455 0.1 22
688787 —0.31879 0.18935 1.0555 0.09 23
601360 —0.18994 0.22503 0.5454 0.08 24
603533 0.45828 —0.00175 —0.94876 0.06 25
600756 0.22735 —0.66264 1.03123 0.05 26
300781 1.01912 —0.83308 —0.88545 0.05 27
300766 —0.37727 0.14773 0.74391 0 28
300024 0.09598 —0.21106 —0.19517 —0.06 29
301316 0.62377 —0.95925 —0.19531 —-0.07 30
300047 0.23861 —0.56616 0.04954 —-0.07 31
300364 0.42072 —0.6153 —0.58996 -0.11 32
600536 —0.24952 —0.33926 0.67326 —-0.12 33
688343 —0.85013 0.92989 —0.92618 -0.24 34
688327 —1.93853 1.2098 1.53322 —-0.25 35
300465 0.34471 —1.00024 —0.48635 —0.26 36
300571 0.02314 —0.75862 —0.46282 —0.33 37
300479 —0.64344 0.1293 —0.42977 —0.34 38
300307 0.22461 —1.08205 —0.42251 —0.34 39
300222 —0.26264 —0.57638 —0.18151 —0.36 40
300245 —0.2807 —0.48569 —0.34533 —0.36 41
600410 —0.19231 —0.77542 —0.21867 -0.4 42
300182 0.3716 —1.16861 —1.42686 —0.47 43
300400 —0.07798 —1.50173 —0.47397 —0.64 44
300520 —1.033 —0.51271 —0.65181 -0.79 45
600100 —0.53079 —1.38574 —0.57537 —0.84 46
300081 —1.29899 —0.48851 —1.14519 —0.99 47
300071 —0.75251 —1.96144 —0.90507 -1.2 48
300078 —4.87177 —0.94837 0.89849 —2.53 49

LT 2023 [EIEHE, B3 6 Al A, IE 5D 688777 A M85  fe s, N 1.11 4y, iF 5489 688358
1603019 HIAEIRZ, [FIRHBRIL T H#55A S BAREN, AR R B AE 2L, NT
WEFRE AT, B Bk 2023 SEREA A | O BURE AT HE— 25 0 # .
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3. RGgeB

31 BEAEH

FEER A BV BRIV E AR, T B A S T SRR M R B R DL 5 HAR R
FERZ. i3t python AT SIER BRI S k=4, WK 1, X RFES R EON 03341, Z{H UL T[-1,
1208, EBR, FoRREHRMEF . BAREIRENT:

HAMERE R0 TR RS AR T HARTCERER S KT ME, A ali), TR
WHIBEREE . FREHCi Ab—AMR b, TH5E T 5 b h T i PR BE S, P T b, $RE) Bl X
APREEE, eAE b(), BIOYIRISRESE, H TR .

HR, WFREA S 0, i@ﬁ%@iﬂts(l)zwo BatHEATE | RS, SR T HE R
max{a(l),b(l)}
NYATR BRI /5, EEEIE RN RS,

Silhouette Score for Hierarchical Clustering

0.33

Silhouette Score
o o o
w w w
=) - N

o
)
©

0.287

2 3 4 5
Number of Clusters (k)

Figure 1. Silhouette coefficient plot

B 1 ERAKE

3.2. eI

AW TR BT 3 AR B = B B 7, RAIRGRIGEN 49 KA TR GE LA = HEAT O
To FARRIRTEBRAE TSR B, DLPJ5 BR IREL B A AR A R b o iR AR FE B AR B el
RFHBHERIR RGN R (LI 2 Fror), R ik 3l 73 9 DU RF Ak B (K3 41

BT ARK, HEEKIREEEEN 26, HIERAWEE, & 49 MIRONMEARD T 438, a5 aHT
DIHTHIEERNKTE, KX 4 R AR RS RAE IS, HRIHFEE R RAE 12K (RATFFEE A SRAE IR, K
FEVFFEERIER . R HARINT : S 10 ZeVE TR FFER REE IR, 17 FK A E Tl frs:
RIERETIZR, 21 Rab @ TARAIFFEE A RAE IR, F 1 ZdbJE THE ek K.
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Figure 2. Dendrogram
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MR R 70 AT AR T 45 RSB, IUH 10 KAV AT RRSE A R BE /1B« IV 95 SR A A FEE R
A, XAV R BRI AR RIS RAEAT WAL TS KT WA S SRR BER
X 10 FAMAAERR A B ERAOR R, T AR S SR 2 RlA BB ik BT L AR S KA
MEHTRE BT ERT 3K 10 ANV FTA HIBE AN G149 Sidlk i), IF HLAEBT
RS ED SO BB B R s T Al A, A R R AR R . RS R, AT T RRER
R JERE ST R Ak AT DA PRI — SR BIRRE T RGE, i REAFTRE I A L. AR
o, AELEER T BURTRE SIS B, ELET RRBOR R RE 1 KTAR IS, X EISS T RIRTRE ) B RS R R
BEAIMIIEMIR R R HE— B W B, BIHSUR M, AT AN LB, W ER
B, W TS SRR BB R B R RS, S SSRGS T, AR 7B
W RREER R fE

MERER AR, AT RS KT A 2, 41 21 K, FEW S5 SO B3 BE 151034
M&E, HIFARAURMRY, MAaEHS THUESRL LR BB flk, 2 A T sk A Fe e
FEGMTHESTERSHISIE. [N, A RREA RSO RER, RAERKTT UL, A
W 54500 W AR T oAt A, AT DA A MV T e B K O 55 S, S B0 lb (0 R R B4 i A AR AR K
1

4. K-Means B4

NT BIHFHIX BN AF AR RS, R RBRIER TR =AW ®+, #—
5% H K-Means 2R Hrikst 49 2 A T8 68 F i A= 709
4.1, BAEMBAITEIA

B, BB E TR0 MR RTT T 2T IR HT A A, AU Python
B “sklearn.cluster” FERZ I ASIE, LA 3. B GRS ATLARIL, 2R KH K = 4 1,
W ARRESE i T R, HR SRR R G AR T 1 %% . B, AWV Ty 4 4
F B

SSE
140 1

120

100

80 1

60 1

40

201

2 4 6
BERXY
Figure 3. Elbow plot

& 3. BTERE
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4.2. BATEHTHIA

TE{E R SPSS B ¥ E K MAHN 5 HH4T K-Means BB G, BHERARERE (A==
FI¥ME, DLRARYE FAE, TR NN %%ﬁm%im,Eﬁﬁﬂ%M%ﬁ,mFﬁ%*mAﬁ
BT TG, WE T Fis.

Table 7. Clustering analysis results for the number of cases in each category

R BENIRURESITER

R R -
T \ \ F BN
w5 1 w5 [
FAC1 8.209 3 0.519 45 15.805 0
FAC2 9.874 3 0.408 45 24.178 0
FAC3 11.81 3 0.279 45 42.279
43 BARER

N T EVEAR) T AR R ABERORRE, ] SPSS frth & 5 REPOHIEE, K ERE ORI
IEBHERA, WK 8 PR:

Table 8. Final cluster centers

=8 mAREFL

RAHHE ®%E1 %2 ®AK3 RE4

5% 5350 0.10119 —4.87177 0.16382 -0.0927

L2 TT SR 0.19108 —0.94837 -0.57978 1.57209
VAL 1.21292 0.89849 —0.45758 -0.95661

MG RIS L, AT, BEIR L 9 Pk:

Table 9. Cluster center analysis

9. BEHOLS

RIHRHIE RHE1 RHK2 RHK3 RHK 4

W 55 5% POV EKT, B ERT PRI, RN HEE KT, iE IR, IR

HETHUESTE BT TR, W IC T PR KT PR B TR
BUHTRE /ISR B TR &K K TPk BERT KR

QU ATE, MR RGBSR QI 2 T
i AT B HERIERT T TR, B EELERT, B

B, AR BORIES) “%ﬁﬁﬁk@ﬁ"?ﬁﬂ’])@ DU, FIRERAES . o
BN TR R, %J“bﬁ:\ik N T2 Be b M BN T e Al

RHEH A

BT, K 49 DA ROUIMEEAR D Ty 4 2K, HEGH TSR KE, SIBE=KH T L1
RIS AR -

1) BRI AL (BIFTRE /IR, W55 54k & T ERT)

ARV I 55 SR AT L S 7K LIS & (B1E 0.101),  BE™ =2 {9 B IR ol S 4 %0 W 45 4
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PREIURRAEE: AL S TR SRS & T AT PP (ME 0.191), 7EARNAEE. Hdi w2 &8 M AL S 5T
SE FARILRAF, SN AVAE PR BRI 95 A5 58 R RIIN VBB AT A2 5T 124 ISR E m T
ALK (BME 1.213), BRI S H WF RN R0E R LRI JEAT LT 1, BORBALRE F18KE
58, BEHNZRAN LB B I O IREN T, B RS AR fE

2) R RI Be b (BI85 S ST )

AN 55 SUORAR T AT WP 3K (M -4.872), MBI . R e S5 4R bR RN 22, H
2 TUESRUR AT PR (K01 -0.948), AR, A 228 R S FTUERAA L, MR
RGNS TEEEAR, ZALREPHT SR W TATI T 27K T (#4918 0.898), BIFACST Y LA
WERN AR, HE AR BUR, BUFr AR R I 5 520 B . Sl iz 28 lb Ak T B4
W, BT REBORRE, DRI BB H M AR SEILE A AL, RIS PR Aolb B 1A 1 B0 A BR 1 35
e TUEBATH S .

3) Mg (W 55 Fafd, BT SHaITEAL)

ARV W 55 SURAT P 247K 7 L (2018 0.164), B3I B RCR M@ A RE /M HAt &5t
SRR T AT P 2297k (H{E-0.580), 24 AR PRSI AXT R T, Bt 2 428 BEAN AL 2 DU SEBR BN D
ZAFEIMRIH RIS BEARTAT /KT (1E-0.458), BRI G EL L BF AN G380 S B Rl %
BREFARAL, BB, WSS LER TR0 8. Uil 1Sl 5 AL 4t, W95
P EHBAZ QUFTEN 1, A2 TUERIRESS, W HE 2 2550 X SUE GBI B A 2 -

4) A BLL (S SRR, BT S 55— )

ARV RV 55 SUSEEAT ML P 24 7K P E AR () /E-0.093), Z3 A BE MBS 7 e b T il 19K ahfe
s HAL S THESRURE m TAT P RKPF (918 1.572), fEAFNEHE. B2 2GS A B
ERILSE, SRS IR R AT SO R T AT P 38K P (#{H-0.957), WEAR IR
FERBARME AL, QU I8, KA SHIRLER T A . Sk 7z Rl ol N A,
M TUE S A RTE R AT, EERGIF AL, SEWIARAREN G55 BRI K %P .

4 KA BB B AT, R 2 (R BRI 3 (fe Gt ) il o Llde i, SBRAT ML
BARRET “QUB BN S5 AT RpEEE R 7 BT B 3R 2 Ak “EUBH BNE RV 5551807 15
WHE, FHIRATERBANRCER, PRI SR Al . B3E 3 MEE 4 b e “HaTtE S8R
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