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RESEARCH ON THE MANAGEMENT STATUS OF LISTED

COMPANIES WITH LARGE LANGUAGE MODEL

ABSTRACT

Under the background of the deep integration of informatization and
data, text data, as the core carrier of information transmission, has fully
penetrated into every field of social life. As an important subject of the
capital market, the text data disclosed by listed companies such as annual
reports, announcements and press releases not only directly reflect the
operation and financial status of the company, but also provide a key
basis for insight into its strategic layout, market positioning and future
development direction. Therefore, the in-depth mining and analysis of the
text data of listed companies has become an important research topic in
the information age.

As an important part of the information disclosure system of listed
companies, Management's Discussion and Analysis (MD&A) plays a
vital role in the information transmission of the capital market. However,
the complex structure of the MD&A content, which covers multiple
layers of information, makes it challenging to accurately discover the
business conditions contained therein. To solve this problem, this paper
proposes a fusion large language model based on MD&A to make up for
the shortcomings of traditional methods in dealing with complex context
and capturing the deep relevance of text, so as to improve the model's
ability to identify and evaluate the business situation of enterprises. In
view of the pivotal position of information technology in the development
of strategic emerging industries, we selected the MD&A text data of

listed companies in the three sections of CN+WIND Internet software
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and services III, WIND information technology services and WIND
software for in-depth text mining. The main research contents are as
follows:

(1) Construction of Feature Fusion Representations for MD&A of
Listed Companies.Based on the customized stop-word dictionary for
business conditions, we utilized GloVe (Global Vectors for Word
Representation), which employs a global co-occurrence statistics-based
counting method, to construct document-term matrices for the MD&A of
three different sectors. These matrices were structured as 564x100,
708x100, and 849x100 dimensions, respectively.Meanwhile, considering
that MD&A texts typically contain complex contextual relationships,
relying solely on GloVe to capture global word relationships may not
precisely represent the meaning of polysemous words in different
contexts. Therefore, we employed BERT (Bidirectional Encoder
Representations from Transformers), which utilizes a context-dependent
dynamic representation counting method, to construct document-term
matrices of dimensions 564x200, 708x100, and 849x200 for the three
sectors' MD&A texts.To ensure that the model maintains consistency
while flexibly adapting to contextual semantic relationships when
processing complex semantic information, we concatenated the GloVe
and BERT representations. As a result, the MD&A of the three sectors
were respectively represented as document-term matrices of dimensions
564x300, 708%200, and 849%x300.A text clustering visualization analysis
was conducted on the document-term matrices of each sector using the
fused feature representation. The visualization results were then
compared with those derived from single-feature representations (either
GloVe or BERT). The findings demonstrated that the fused feature

representation yielded the best visualization performance. It not only
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clearly illustrated the distribution of different business condition levels
but also ensured well-defined boundaries between categories, thereby
minimizing excessive overlap or mixing. In the three-dimensional
visualization plots, the distinction among different categories was
particularly pronounced, further validating the advantages of the fused
feature representation in textual structural analysis.

(2) The operating status assessment model of listed companies based
on PGBG-MD&A is constructed. After the feature fusion representation
of MD&A text data is completed, each MD&A text is regarded as a node
in the graph structure data, and its fusion representation is regarded as the
feature of this node. At the same time, an adjacency matrix to measure
the similarity between documents is constructed by setting the cosine
similarity threshold based on GloVe and BERT, and Poisson kernel
function is used to combine the adjacency relationships based on GloVe
and BERT respectively as edge weights in the graph structure data, thus
enhancing the expression ability of edges in the graph. The levy-
dimension of the weight parameter matrix of each Convolutional layer in
the Graph Convolutional Network (GCN) is clarified, and the PGBG-
MD&A business situation evaluation model is obtained. By comparing
with some mainstream machine learning and deep learning models,
PGBG-MD&A shows stronger predictive performance, robustness and
adaptability, and can provide investors and stakeholders with a more
comprehensive and reliable assessment of the operating status of listed
companies.

Du Yang
(Applied Mathematics)
Surpervised by Zhang Yue

Key words: Poisson kernel; Associative fusion; Integration of large
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language models; Graph convolutional Network (GCN); Business

condition assessment
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YRS R, RIS AEE B EEZ PR, HUILTEFTHEH 1
PR PGBG-MD&A ', F|f Poisson #4417 [ B K- GloVe., KiBH
B4 BERT LA A GON BRUAHRL G, B AEA REES MD&A HalIL RS SRR
R Z AR RERE, T HE— D3R THE AR SR G RS . B
RSEILR AR 4-1 Frw .

G
i il ‘ pgi bR
: E [ e
L !
1 1
: [ ;
| —"
] I 1
e ! i 13
1 BERTZA #t i :
Eili 24 MD& A LA 1 x5 i
__________________________
G BUMERSE S
HY = tanh(AHV W) H H = tanh( AHW W)
: 1
! !
I I I h Hp !
I, - | |
% l .4_ ...... f—— ' |
o IIIlIII B, | i
(0) o 1
l | Win, 1
' '
| 1
| 1
Acxc ! Ao
1
_________________________________________________ 1 R R S
ESTTRHIE R L+ 1288 B RER

B 4-1 R R 278D IR I Al AR Y R P
4.1 EF PGBG-MD&A Hy1&E R 7E

411 £BERFIEXEE/ME

MD&A it 7 48 & B Z X0 AT W 58RO 2278 e L AR K Fg B2 4 5 T
MER. HEESEREW “T” « “HE” . B FIURER, FIE
SRS BT AR 2 ER DL MD&A s 2 1 H A 7w . 2R

MBI GloVe i A AR AR 1S MD&A () GloVe SUARKIR, —A~d, 4 5L

X%, B
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X0 =[x, x5 | (4.1)

% &3] MD&A HIBH A& E AWM LR URR, Baiikif GloVe kI 5

] 61 F 4 o O 2 A AV ] 32 22 SCIRPE AN [RIE B 1 28 S Ao ARax — PR A1,

N EEE BERT Wil 25618 5 #8355 MD&A 1) BERT XA R R, —Ad, i) 52

s X, B

X" =[x, 2 ] (4.2)

ISR AR AP T IR0 A R BERE CR R — Bk, SRR R G RO R SCE

MK F, HATK GloVe £7x X Fl BERT R~ X? H B 43 F] MD&A 1) — 4
d,+d, RS ERR X, B

X=[Xx%x"] (4.3)

TR, NA MD&A SCAMEERT NN x(d, +d, ) AR

O L
X, X Fra, | *n Xia,
I b b
X x5 X5, 0 x), e X
BESEIRES 24, | Y21 2d,
X=| " |=| e (4.4)
: : o
* |
X g g | b b
N X x$ 1 x X
| Y Nd, | FN1 Ny | yofa va,)

WK MD&A XA A— N, BAXHHX,,i=1,2,-,N gl LA
TERE TN RIRLE T 4R 5 Rl SUE B AL .
412 2 BERHXKERE

UK LT AR RS E RIS TR —Z000, B0 MD&A SCAREAER I
HEGRINCHEE . K2, A MD&A SCAS 1 MR, BAT TR AT LA
WA F A R EE R . Nk, BRATEE T — kBt EmE o,
FH 20 8 SCAS [ R PE R 58 85 o A R4S MD&A STARKE RN — AN i, IBAFA
T R AR I 5% FR 0 R 6 A 0 R K S MD&A SUAS Z TR R SRR PR R 55 . 40
PR RMIT, UL MD&A SCARZ (A RB MR E: Rz, SREBRIERGR, P
A MD&A SCASKE R 17 s AR o PRIk, P AN SCOAR 22 8] 1 SR B P e A
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O, ARGATI R AR W B ARBIEEEG BN, WERABENET. TEAD

A

TR BT R R A BT A AR

1
, if cos_sim >0
A =14 cos_sim - 4.5)

0 , otherwise

Ql

E ”Hﬁ . M@ R fRIET Glove MICAR TR, MIEO 240,
a

Hrpcos sim =

R OREREE IS N A7 s 2@ B B T BERT ISCAZFORE, BIHOIENG,,

FOR R R DGR E 9 47

Poisson #% AEfE A RO IH B . BEARHR S, 1ESUAR 7 RAT 55 T RERE i i 21 )
IR AR 8] IR PE SR 55 O EE BT SRS B2 . (R, 7E VPN A PGBG-MD&A
FriE L 51\ Poisson 4% 43 Al 3 T GloVe (5 IH F1 5L T BERT F 5 Bk 14 A il
S NiTh L A e G- = R 7N o = /NG W 1

(AG+AB)

A" =exp (4.6)
T, XF NA MD&A SCAIA] R SR A7 £ 5 15 BLR s g5 w] DL —
N x N 4 SR EAE R A SRR, B
Alfjl Afzv
A=l ¢ . 4.7)
Ay, e Ay

Horbr a? N iS55 j > MD&A SCA RS 1 42 )5 5 JR s SR BRI [ 4B 5% R 1Y
JEE.
4.1.3 EIERMBEES]

HERATES TR, KR MD&A AN — A s, Rl el
MIAAE S 75 KRR MD&A SUAR (B & EDIRBUORIME A 5, MR E et [
MD&A SCA G EAR GR35 . B Fp 720, AR08 A otz i
A F Z A EE RO R SR . NIRRT MRS, KR 2 31
ARG RN X 5RlG T OB AR ME A fE NN, JE it GCN BEAT
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JEBAERAECTS, fEIX— i FE R, GON BT AR S, 15m T4 mds
I IA 8 77 1 [F) B SO 80R) AT B FE A R RIS M5 B, AR R T IR 4E 1 ]
MAEIR, IRAIZHE T MD&A XA ERNREGE . HLERE BAAFHL T
TRN:
H" =a(AH"W®"), 1=0,1 (4.8)
Hoh, A AR HEIL RIS BEAE B, W' R 1 +1 ZHIREIE R, o &5 R %
(EABR R Tanh BUERHD - #1=0, HOMAERADE—NEN
ERHERERE X, WO REFE - NEREMNESHIER; =1, HO AR
—ANBRERH, BEAERERRAN, w0 2 - AERENNESH
e, HP BB AGRZMNH, HYEE e e s SRR, LMEE
FERHLX 7 MD&A UG ERIL . e Jei@id eE 820 ) 347 5 i,

MR B & ) 2278 25 2K

4.2 EIERMLKHIHE

KER MR iEE 2 R RRIEZR D RET R LB mTAMER, %
BT RS AR R S, {843 PGBG-MD&A A BE 8RS HE DAl 5
NRFEERDL, IERENIEAR R A 45 7m A~ A A R 2 RIS AR AEIXHL,
PR R MD&A ST N B ARN 28 T () — A5 Rl JF BUZSCR IR & 3R
TR RMHFIE . 383 Poisson % b # il & 773 2 T GloVe A1 BERT 4= il ff) 5%
AVESRHAE I, REMS AT RO IR G 24 MD&A SUA ST A E R ANRZE B

ATTEERR LN AR . — 2 B GloVe A1 BERT b 5 55 1Y)
BIE R E, RGBS — ZERUR  4E e B RO AL HER VA 52
Mo PRI, FATTRA T AR RIS T, A B IR DL 1) i
A R bR, REMIRE T GloVe 5 BERT [ REKE HIME, LKA —
JFERZ M4 R ES B . BATRI RS P (10 52 S FEASEAT S 58
Gt 1A SURRIBAREL It 1 =ASK o e 3 = 2IRRE A
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FIZHH G, o T ISR R E AT 20 NS EALE 2L B
B (B 4-2) , JF DU E % Bk I GloVe A1 BERT F S I B 148 DA A2 18 45
FAA 28 S5

WINDEB PR RS ER S5 1l

100.0 f—g9/68
®-_99.36
9‘3\
N
\
?)s.ga
98.0 - =
.
‘}1.12
49 9649 _95‘4\9
96.0 .
i Y801 9521
B bgL 591
E 7
~932s5
94.0 A =~-9393 9393
i
‘:7
\
\
92.0 1 AN
\
9305 9105 9105 91.05 9105
Ns_ 9195 9105 01059 5 gl
%/
N N N ~ N N
m"’ Qh mﬂ’ u‘\ Q@ mn’ Q’\ m% u’\ ‘Q‘\ ,u‘\ & mb Y [ Y & © m" “b
Q@ Q% Qe Qe "\ Q® 33 Qe [ Q% QW@ Ll Q@ Q© 3 5] Q© % Q® Qe
N N il A N N ° )
PR © B RF RV RpPT g¥ BT @ b > o e el )
S S S S S S S L) 9 S o3 S S £ S LY S
@ e e v @0 e 9 @9 9 LU L X . . i W e
0¥ 2 W CRITCS IS R S & Y o oy g ey oy &Y
N A N N
= ) N Q"b N N NS ¥ N ‘R\’b \}\ Qi’b R & & N o
SBHEE
(a)
WIND{E EHEARAR S
98.0 + 97.73
b
~a36.97
..
R
\
96.0 13_571
S
.‘5
\
N,
94.0 >
N
93,18
= —-9293
g b
79217
#9304 -=te--9190 !
¥ e o
Tsge6
90.0 A 890 BYES
289,39
¥ ~88.6
88.0 e agg 8788
2 ~ 8163
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WINDER

96.0 95,59
i < sigo
\

s
\
MNe2_g118 o007

u—-ié‘ﬂoél ‘99‘3“"29&1-3"&3__89.92

& ‘s@s
g 88.0 i haa&ii%'i?__ag.m i
5
86.0 AN
08
B)S“-ag‘ats
84.0 | e
‘&2&5
82.0 \31.95’_3;.72
k3 %3 ] o A b} ] \I ’\‘ ] A ] ‘\‘ "; ]
w a e e o e e e e e b e e o @ e @ e e e
ﬁ’\ ANy Qﬂ‘ Q" “‘\ 6’5 Qﬁ 5% Q “‘: QS 5% ﬁ’s Q'} Qh “'\ ﬁh QI\ ﬁ’\ Q'\
® ® 3 o LY 3 ® @ @ LY ® 3 o e @ 3 ® o
™ ™ = W * = = * ™ b ™ * = B & * ™ = ™ =
o T e o e . A O
S S R S S S G S G S S
miiSHiEs
()
Kl 42 HZHHiE. (a) CN+WIND HIEM A 5IRSIT (b) WIND 58 AR (o
WIND %

MTE (a) AT BLE S, 78 CN+WIND .1/ 84k 5 iR 55 Tk e, 24
GloVe FIHIMLRE BIME 6, 79 0.7, BERT HIAHLEZBIME 6,79 0.5, HEMRZEH =

B A A R O 32 4RI, TR AEME R BB T & AE 99.68% . BB, Xf T
CN+WIND H.5k W 8 5 i 55 LA ) MD&A SCAS I 2 2] 31 (1) /9 2% S5 44 0 -
AN RUIRRIELEE Dy 300, 55— N5 ARUZ 1 BCEE 2 500 R (K 4E 152 Dy 300x 32, T
WESH Wy, » B ANERENBESEOEMESERE J 3254 | IRESHw,, .
MTFE (o) HATBVEH, 782 WIND 15 BHEAR RS, 2 GloVe K H
ARZ R {E 6, 71 BERT (AR BIAE 6, #979 0.5, HAERZEH — 2 i th 4804
16 4EIF, T HERG RIE 2] T = {H 97.73%. Bk, XtF WIND 15 B4 A R4S
WL MD&A SUA i 2 ) IR 28 45K g AN SO RFAELEE 9 200, 35—
ANEFE I E S BUERERI4ERE R 200516, BIRLE S H . » 5 - AERER
BUES B YEE N16x4 | BIBESHw,, .
M (o) RTRAE H, fE WIND Bk, 24 GloVe HUAHLE BIAE 6, A
BERT (ARSI 6, 524 0.7, HARUZEE— 2 10%0 4852y 32 4ER,  F5l
AEMRIB 2] 1 Al 95.59%. KL, XFF WIND AR E) MD&A SCAS T
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BB LRy BT R AIRFIELERE DN 300, 55— DN ERENNESEE
BERIYERE N 300x32  BIBLE B W, » B A GRUR MBE SR RN

2x4, HIRLESHw,, .

T EEM A R IIX — s R, AT A CN+WIND BB 3K 14 5 )
111, WIND 13 B H AR MRS, WIND 8 A = AR ) DU 875 R 0 e LI %
T 5 R EWAFMEEES R 4-3 fix, WE4-3 (a) - (o) LA RIEA
MR BT A & R AP E R T SRR LR FFAT I R R o

CN + WINDEELREL {4 SRS

Rl
AT
) Deog =R
iR =Rl
T o QR
HEER SR
A
s = =)
g e
R
4Ex =
=== =AER -
AR
(a)
WINDIEEREAIRS
TR,
SRl
TEERKE
JEres
ABEL) .
R s 2
HERES WERE
EEAE
R
TARE e
el TEEh
EBHTR sisa
=sie
s
BRERE
EREe
(b
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WIN DER{4:
=T
FEIE e
b R

T el

FERl
R e RRETRY

HEEE
et
HirEg
RE dRIEE
iyt 3] RglEs
EEkE

(¢)

K 4-3 FEEZE R . (a) CN+WIND BB SRS (b) WIND {5 BFEARS (o)
WIND #f4:

4.3 KWEERS D

FEARTH, i ERAN R R AT, 5 SRR I 2 P Rt b DA &
5522 PP A AR (1 73 R AE REXT LE = ANT7 TSR IR AE BT $ H 1) PGBG-MD&A ZE AR
DLVPAS R PR A 2
4.3.1 EH#NRRHIATIAL

LR AR SR — ok v 4 2508 Wi B 4 2 () 0B R0 25, e 3 BhIRA &
M7 AT SCASKOHE 1) N SR E5 0 OB AE R &R, TR 7S A [ AL i 22 2] B 1 Rl &
FoRZEMZES . B, A5 AT GloVe A BERT 1 HURHIERE R GG-
MD&A . BG-MD&A Flfili & 57 PGBG-MD&A J&JT T =AM BRI 25 48 b 1) [
MBS L i (B 4-4) .« i 44 fos: K7 () BRTIE
FRHIERTY GG-MD&A 1, KA R EMHHEEHEL S EZISR; TE (b
IR TAEFRARFIERTY BG-MD&A RN mAHX S, B SIS Bk, (847
RAELIREARIX 70 M2 T, THE (o BRKEEHA PGBG-MD&A X
AN S 4P EREEREX N, HARSESRWHRA S EE
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0, BRI EREFES R, SRR A RIS E E R T MD&A ST,

aaaaaaaaaaaaaaaaaaaaaaaaaaa

"
— s .
i H i
e g 5 &
L ad m I“
° = » . &
L]
i LY . .
]
L3 \' , ‘ 1
< i - o X
‘L“ %
- -~
- g % “
i S i
E o B w
(a)
M =
‘- 5
;
4
Fi |
-" tzo
4
§ F }
i
i 4 f10
i
Y
LY -d
% s S
ot i
P I - M
-‘.
;
‘,‘ 3
s o |
........... § 20
: § oo 2
H £
F w0
. \"
Py as
..'- “ '
= = 3
()

K 4-4 FEAR S B BAGEE. (a) GG-MD&A [fia N\ (b) BG-MD&A [fia N\ (c)
PGBG-MD&A [1)id] BR A\

4.3.2 5R4FEERIXTEE
FEAE XA RIEARREAR R DL R, % PGBG-MD&A #5784 15 BURFE AR Y
(GG-MD&A H1 BG-MD&A ) #4714 E IR0 55 4% oI Rt 2 (1 % L 43 AT,
K 4-5 Fis . SCUegE SRR BT 7E CN+WIND T BE 4 1 5 R 4% TILRR
PGBG-MD&A #5784 [) iU HEff 2R ik 98.08%, T GG-MD&A R LT T
16.35%, HHE T BG-MD&A BERIHET T 5.77%; £ WIND {5 B AR RSB,
TZA AL (1) T AE R 2R IR F 99.24%, 437l E GG-MD&A B8 Hl BG-MD&A 1524
e 10.60% 1 2.57%; 1 #E WIND #AFR Rk, PGBG-MD&A #5 7Y [A] FE L 3 52
i, IR HE R R N 98.72%, b GG-MD&A BRI IR TF T 13.46%, Lt BG-
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MD&A H e T+ T 6.41%. HULIRATAT LLE H @l & 8171 PGBG-MD&A LE #U4F
TE AR AR AE 28 7B R I PRAS H 5 B AR 34

94 24

®
N

100
98.08
96.97 EEA PCBG-MD&A

=3 GG-MD&A
== BG-MD&A

92.31 92.31

8
2
2

=2
-
w

70

TG AERREE(%)

50

G/
7%
G2

7

N+ WINDEE RIS SRS T WINDIERIEATES WINDEf
ey

K] 4-5 PR AFRR R 55 R AR 1 T A A % 0o b
B, BT IREEME L PGBG-MD&A [F) TR e 3E 1T 144, K 4-6
FioR:

Kl 4-6 PCBG-MD&A BAFIRIEH FE.  (a) CN+WIND HEM A5 ARSI (b) WIND
ERHEARMRS (¢) WIND #ft

T B (a) JBRT#E CN+WIND HIKM B 5 s, AL B, C. D
PUNSER A 26 Knwl, H ARG BEERIY N 25 X WM IERH: CERY
D ZEg s ml PN g5 R 5 S hrdE g e VL. T (b) JB/R 1 #E WIND {5 B HiR
MRS AL By C. DEERME R EELRFEREE . TE (o &
7~ WIND i, AL By C. DUANSEL KA 39 K AR, Hf A% 36
Koy m PINERG ;B 254K 37 XA R TR AENG: C 254% 38 ZX A w] Tl HEMfh; D 4%
R TIN5 4 HE AR o
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o5, W PSR P R F1 BN AR

#7 PGBG-MD&A [ 70 P GEHEAT AL, W38 4-1 Ao
= 4-1 B MRRAVERE, TIEHRE, FHEERMTEN FI 9K

CN+WIND H B A S5RSI WIND 12 B3 AR RS WIND &1t

R (%) 98.08 100 96.15
FRIREHRE (%) 98.11 100 96.25
A EE (%) 98.08 100 96.15
SEYY FL M4 (%) 98.08 100 96.15

7E WIND {5 B R M S it A R HEmR R . PR, P
(8] 2 DL K P F1ABiE 3 1 58 10 100%, X 45 R 5 1 B AL 7E AT Y
o e AT e B VR R . RN, 7E CNHWIND BB R 01 5 R 45 I B &%
WIND #AFIX MR, PGBG-MD&A B [ I 3 10 T 56 B 14 fi g Ao th 35 ot
1 96% LA T
433 52 BT EERTEE

FEARTT R, R MR b0 A 28 SCRAE VP A A AL (2 A v B, JRH RS
5% PGBG-MD&A 5 )\ Fh 2 it 5322 SIS R kAT 278 RO T HE R R K56 LG
X\ B Y A 45«

@WHAH (Logistic Regression, LR) MO —fft| LA E [ AR, R 4
PR “EDE”, HEERE T RS . 12055 sigmoid B AU A
[ U= By i BB & (0,1 X [A], Ffad i 58 BIE SR K. BT sigmoid B3
OPENTT, A8 A [T (0 P AR R, SR TR T B . AR
SRR TR AR s A, B kAR AR S 4, [R] B P o e 2k
PRACPE AL R . AR DA AR . SRR TR R, TE4K
PEFZIE I TR 2857 o BT S5 A2 B

K T4l % (K-Nearest Neighbor, KNN) g —Fif B S5 1) 2% 5] 77 1%,
& F o ZRENE ) R AR O AR R B TR TR A S K AR AR RE A 12
AT B S EOIMACTEY, T#fE B2y e R R RAIg R,
ST SRR ) (1 P S SR AR, DRI Se Bl i (. 7 A B AR 2R 1 43 FAT 45 1
KNN A RGP0 rERE, |32 N T2 424 s = i 4 .
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AR (Decision Tree, DT) 2R HMPIRZEHGHEAT 433, REAS I EET S5O0 B
—NBEYENNK, 7 SRR R, Y S AR e 2 R TR . e SR
AIE— 0 o AN RS, 3 i F T AL P O AR SR A B, R I
i, SRS R E R HE RIS BT SR B o A . PSR B A
BAETEHEMEMN. tHE&ER & TR, JCHE T RS R 2 10 70 2B 155 .

S M EHL (Support Vector Machine, SVM) 43102 — b 248 i () 5 B 2% > 7
B, FEH TG EIAES . HAZ FEE @ G R T, BBt
1702, R R FIZEA 2 18l Ta . SVM AR T /b B S0 5 i Bk e v o
WA, BARFIZAEES, UHEH TEddE. i, d@dxss, SVM
REWS A B BRAR 2R 1t 2R ), AERUR A2 . SO R YE B 5 5 U
Iz R

BEHLAAM (Random Forest, RF) 41L& —Fh 8 % 31 773, lid M 2 AN ik
T I LS PR BOP A SRS B o S B . OO JBARTE T “BEMLIE” o BDTE
14 SR AE AR I BE LGS IORE A FIARRAE , AT — B “FRAR” o BEHLARAR A 4L
SRIPUL NG RE S, JFREAE M AE BRI B RFFRE M B RE . RN, B
FRME S FEERA RSB, Bz H T e, B2 iz i
R

HES A (Stacking) MWEN—FhER % oI Sk, I 2H & 2 55 ST 281
TR SEH, A B & 2Kk RE . Stacking SR 2 2450, B 56 2 /NSt A
SPBCREEAT TN, PR SR 45 A B R RN B 02 S BT I gk . 8, k
P18 SR T A SR AL, PLB b G . T ER W R A A A
IR AR S, ST AR, SR T E RIS, mEGEN. B
SRTE 5 AL RN 4 i A% 55

B4 2 M 2% (Graph Neural Network, GNNM6LE —Ffi 5 ] F - 4b L [ 45 ¥ %5
WIRE S 077, e8E T EBSMHE MR, @b 077 A48
SRR, MTARBRAL ST SRR . GNN R Bl Bl R ek R, 78
FEAT A28 I3 AT HERE R G0N R P A A L L R R R . AR AR S

Kok

I
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%, GNN EA BRI RIERE JJALE N, AMUAT DA 2 Il 9k, I8 5 R 36 B
TAFREBMES

KlyE = /1M %% (Graph Attention Network, GAT) W2 B M4 (GNN)
ke hiAs, BRI TR NG, 4575 fUE(S AR s 72 v B e 2 345 TR 4
SRJE T R . R )N RSB E M E M, GAT HIE R R IE R & 7
X, EHRWREEWBEATE R . 2)2 GAT G5 78 0 129 B 50 1)
BARKFR, IR, E2ANEMEETEE LSRR BRI, GAT MR
T4 GNN LAY, O 2 RO T SCAR G SR B G @ FAE (5 B 5 4
AU .

BEAT A B IR O TR HERR 2 (XS LE AR 4-2 Prossc:
® 4-2 IR AVREL S 22 AR AU TN M RE RO XS EE

CN+WIND B B W 844 5 Al WIND 15 B H A MR

. A1 % WIND %t
AR (%) HERE (%) AR (%)

Mean+SD Mean+SD Mean+SD

LR 32.96+10.50 43.574+8.27 39.04+8.92
KNN 31.26+9.41 42.14+6.14 29.63+8.48
DT 36.48+9.51 35.71+4.52 38.97+9.14
SVM 49.13+8.80 45.714£7.95 43.76+11.12
RF 44.58+9.58 43.57+5.25 40.18+6.32
Stacking 34.82+5.75 33.57+6.62 32.50+5.67
GNN 51.43+4.29 43.29+10.69 43.26+1.86
GAT 54.29+5.71 43.84+9.75 46.05+5.58
II\’/[(];)lfgz(i 95.14+2.84 96.59+1.87 95.91+2.28

RIEH 4-2 AT, ASCHR I PGBG-MD&A FEAI7AE = AN B ) 2278 R0 T
M GG AR A HIPERE . 78 CN+WIND B %k 5 IR S, R K
HERIIMEE (GAT) TEFTA HLAS S )RR 5 SRR p SR B A, P 3 ki
KA 54.29%, FR#EZEN 5.71%, {H PGBG-MD&A #5 # f1 Tl Il #E #fy R & ik
95.14%, FRU#EZEN 2.84%, T GAT #2741 40.85%. £ WIND 15 B H AR
SRR, SCREmENL (SVMD) RIS, FHMEREN 45.71%, IrEEN
7.95% . SR, PGBG-MD&A 1Y (1 F50 I #E 7 2235 2] 96.59% , #5 i Z AL A
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1.87%, #AHLL SVM $2F T 50.88% . fE WIND 3K R, K& BE & J1M %%

(GAT) L 46.05%HIHERGAR T 5.58% W bRk 22 A7 & A B () & 2, PGBG-
MD&A TR [ T A R AR SR ik 95.91%, AnifEZE N 2.28%, 4T GAT 32
T+ 49.86%.

4.4 KEINGE

B RN BOR I R R, TR KR B BAE S U 2 N, SO
S AT TR I . ORI F AR A I AR R SO AR AN SO A R
EZANAG SRR T ERIE ). AT Poisson %K 1] i N\ F 7m 55 4
GloVe. Kifi 5% BERT LA G ZE (GCND FABUAHREL &, Mg 7 —Ff
T MD&A SUAH) BT A R ZE RGP 18 PGBG-MD&A . SEIG 45 AL -
(1) %FF CN+WIND H A5 RS IR, 4 GloVe FRIE4EE R 100, &R
SZARMURE BI{E ¥ 0.7: BERT REE4ESE D 200, RIZAHBLE BIE BN 0.5;
B S o BIYERE D, =32, w BILERE D, =4 B T A8 1 2% fe v Ok
97.98%.
(2) %+ WIND {5 BH ARSI, 4 GloVe FRAE4EEE N 100, AX5ZARLE B
BN 0.5; BERT FRE4EE A 100, R ZMBIEBMEEN 0.5; WESHK
FERE wo FVUERE D, =16, w FIYERE D, =4 I FIVEE A 2 55 A 98.46%.
(3) T WIND #AFtE, 24 GloVe R AE4EE Y 100, R IZAHUE BI{E B
0.7: BERT FFAE4ESE N 200, R5ZAHIE BE By 0.7: BUE S Bk 4
WO BIUERE D, =32, w BIYERE D, =4 B TR SR 35 50 98.19%.
XSG S5 R I IE T A EIRIL AR PGBG-MD&A 1£3CA 7341 A 1Y
AT S AR
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FBIE DEERE
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