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1 68 6650 41990 6064 8769 166970 6866 12960384
Tags 0 147 602430 183416 2391380 282560 367538 235770 344068437

1 68 67362 182705 224900 296058 385119 239733 506347955
Sentence Length 0 147 69. 165 73.823 76.708 81. 186 97. 167 77.750 28. 307

1 68 68. 653 75.527 77.853 80. 421 124505 1908 2276748717. 485
Word Stddev 0 147 0. 854 1. 025 1.071 1.127 1.423 1. 085 0. 008

1 68 0. 899 1.010 1. 043 1. 096 1.287 1. 061 0. 006
Paragraph-Stddev 0 147 586. 435 1272 1638 2183 4297 1761 511636

1 68 765. 598 1138 1507 2077 2835 1602 312459
Repetitions 0 147 0. 005 0.032 0.048 0. 100 0. 569 0. 089 0.011

1 68 0. 000 0. 031 0. 046 0. 070 0.610 0.074 0. 009
Sentence-Stddev 0 147 54.530 90. 149 119.210 207.936 481.703 158.233 8916

1 68 54.372 89.179 109. 532 132. 666 38866 694. 158 22076290
Type Token Ratio 0 147 0.032 0. 046 0. 059 0.077 0. 148 0. 062 0. 000

1 68 0.031 0.041 0. 055 0.078 0.119 0. 061 0. 000
Coleman-Liau Index 0 147 -0.616 3.530 3.990 4. 821 6. 845 4.102 1.415

1 68 -1.579 3.286 3. 669 4.316 6.233 3.749 1.452
Fog 0 147 9.118 10. 068 10. 501 11.025 13.706 10. 566 9.118

1 68 9.304 10. 307 10. 539 11.019 10307 162. 107 15593306
% Active Voice 0 147 0. 893 0. 951 0. 962 0.970 0. 997 0. 960 0. 000

1 68 -30. 000 0.944 0. 956 0. 968 0.998 0. 499 14. 091
90 Passive Voice 0 147 0. 003 0.030 0.038 0. 049 0. 107 0. 040 0. 000

1 68 0. 002 0.032 0. 044 0. 056 31. 000 0. 501 14. 091
%0 Negative 0 147 0. 443 2. 086 2.409 2.596 3.265 2.284 0.260

1 68 0.413 2.117 2.367 2. 644 3.148 2.310 0.255
% Positive 0 147 2.836 4.668 5.030 5.632 8.806 5.182 0.975

1 68 2.461 4.656 5.195 5.672 7.773 5.255 0.856
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FERLIR% S B0k b 38 T VRO S AR 2 (Accuracy) - T EEE
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Huf R LA 38 AR , A SCHRE TRV HE X DL 38 itk 17 gk 7 Negative FN ™
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A TFAEA SO AR A 5 IE WA AAEAF B R A LEHL a2 > 5k Sof RS i ftinl oy JC i MM T i
SRR AR G, (H AR I HER AR AR AR C 2k K25 R NSO IBORE 5 5 41 181 % (F1 20 JORI 12 70 B5f
FoP RPN FEAR o AETH T AR, 2R R ] BERE i SR AR U R, R A [B1R 05 B2 73 R0 Skt .
TARSOR R R R 3 ) LA IRV ET 1, R AR ) 27 1 AR S i MR, A A 1 S —4F Rk
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(v9) ZHIZAR S M 435 47 FUm) 0 R *£8 FHMISIRFAVEIER T HHMZR L
bapie FEFrAZR  THNIE4R  Logistic KNN SVM RF AdaBoost MLP
. . , ) . F-score YEWIE  52.40% 49.44% 53.81% 51.31% 57.68% 52.81%
n B S HFi G s it
‘ ¥ A SR A 1 LA %Eﬁﬁ A% 73.84% 59.41% 65.59% 58.05% 53.37% 63.61%
BVE DL K Al H2, AR SC 5 6 32 g b FL 480 57.86% 50.17% 58.47% 49.96% 53.93% 51.42%
Topic FI%538%% F-score PEATXT L. BRI F2 0% 65.40% S54.13% 62.29% 53.32% 53.31% 57.12%
, . . - e Topic KEWIE  46.44% 53.46% 49.84% 50.79% 59.26%  65.80%
2:\‘& El‘ﬁ: b i =Y P
Z%’Z':jCLHJI‘H*E'%%HM%?E%L#E A% 67.00% 63.72% 59.09% 53.44% 45.41%  65.80%
N —1 N T 1 = 23
E I, RIS SRy A5 R 1) e T A0 o, SR A5 FI A0 53.890%  56.34% 52.45% 47.34% 63.17% 58.03%
ST R 75 1T LR R IV 55 F A T F2 /0% 60.63% 60.19% 55.78% 49.52% 50.82% 59.61%

. e Topic + F-score ) . 48.11% 61.09% 48.74% 62.10% 66.45%
5\ o A et E‘ I 0 Topic + F-score  F¥5HfiE  60.80%
RBUR R T ST R AR A SR 55T FAF%E  64.29% 76.53% 68.13% 65.90% 60.08% 68.22%

FAEPRIBLTAR L, TR A E—2 1 FI /M0 59.51% 58.10% 63.34% 54.05% 52.73% 59.26%
. RIAS OB X} Topic  F-score | Topic F2 538 61.30% 67.44% 65.88% 59.78% 54.53% 62.97%

+ F-score = Fh 38 BRI 22 1) TN 500 E 4T
FLA, IR0 i A g 2 R AL AR 2 I BRI T X L AT o JE TR RIS AR (A R TN 45 SR 4n 3k 8 B .

FESE R, FRAT 2 FE G AER AG 3 IR DL K F2 43485, ASEIRZ5 SR ol LIE Y, 2SR FH B — 0 55 48 A AR
HEAFRRRET B R R ABIY Logistic (44 MR A1 F2 4380 =, 535014 73. 84% F1 65. 40% , FLIR J2& 3245 [n] & AL
SVM T2 281 2% MLP , 73 [0l %43 35 5] 65. 59% Fil 63. 61% , H 58— 5548 FrAH 1L, 3L T 20— s hr vl
FRVHIAR A 7 (0] 0538 AR, H H 3 S R AR 1) 22 2 B NAIL MLP (RS 0 R0 43 [l R AR A oy, U S 2 0

BHR MLP A58 AT LR fEAf SOS T REZ M s Ui i i A mlE i, BRI Ah, BE T B — J2 S Ar 19 38 55 [l ) 54
I Logistic 1 K — L&A KNN (18 15 F2 8005 . 0 T8 RS AR AR o] DL T+ 55 48 4
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s v Sple KW 57.67% 49.21% 44.29% 55.02% 53.54% 55.66%
N 1 A L N
Tk IR B H2, A SORE AMZE  63.76% 47.66% 51.50% 68.77% 62.36% 60.32%
o ) ~
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v ; ﬁ‘ﬂl 2 ?:/iE v ke Topic + Style K
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MFE9 Fin, F2 380 57.61% 58.77% 53.11% 64.52% 59.76% 63.33%
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Fraud Detection of Listed Companies Based on LDA Topic Model;

An Empirical Study of China A Share Listed Banks

ZHANG Yi, XU Yang, LI Weiping
(School of Information Engineering, Nanjing Audit University, Nanjing 211815, China)

Abstract; This paper takes the annual reports of A-share listed banks in China from 2010 to 2019 as the research sample, by using the LDA
topic model to deeply mine the semantic information of Chinese annual reports and construct the topic measure of the banks’ annual reports ,
and compare the performance of topic measure with commonly used financial measure, text feature measure and their combined measure with
topic measure in detecting frauds of listed banks on a variety of machine learning models. This paper found that the topic content of the Chi-
nese annual report has a certain predictive effect on the frauds of listed banks, and compared with a single traditional indicator, the topic
measure can improve the fraud detection performance of the traditional indicators. The results of the study provide direct evidence for the ef-
fectiveness of using annual report topic content information and machine learning methods to detect listed banks’ frauds, build a more effec-
tive fraud detection measure system for the Chinese market, and find a more efficient method for auditors, which is conducive to further a-
voiding and preventing audit risks.

Key Words: fraud detection of listed companies; annual report; LDA topic model; machine learning; fraud prediction; financial state-

ments
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