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A Study on Effective Sentiment Analysis through News
Classification in Bankruptcy Prediction Model

Chansong Kim* - Minsoo Shin**

B Abstract ®

Bankruptcy prediction model is an issue that has consistently interested in various fields. Recently, as technology
for dealing with unstructured data has been developed, researches applied to business model prediction through text
mining have been activated, and studies using this method are also increasing in bankruptcy prediction. Especially,
it is actively trying to improve bankruptcy prediction by analyzing news data dealing with the external environment
of the corporation. However, there has been a lack of study on which news is effective in bankruptcy prediction in
real-time mass-produced news.

The purpose of this study was to evaluate the high impact news on bankruptcy prediction. Therefore, we classify
news according to type, collection period, and analyzed the impact on bankruptcy prediction based on sentiment
analysis. As a result, artificial neural network was most effective among the algorithms used, and commentary news
type was most effective in bankruptcy prediction. Column and straight type news were also significant, but photo type
news was not significant. In the news by collection period, news for 4 months before the bankruptcy was most effective
in bankruptcy prediction. In this study, we propose a news classification methods for sentiment analysis that is effective
for bankruptcy prediction model.
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{Figure 1) Research Model for Sentiment Analysis that is Effective in Bankruptcy Prediction
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News data collection and preprocessing process
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{Figure 2> Data Pre-Processing and Sentiment Dictionary Building Process
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(Table 1) Types of News Previous Research

Author News Types
Mandel spot news, interview, picture, speech press,
(1962) personnel identification, notification,
comments and columns, editorial
Seol straight, interviews and speeches,
(2012) commentary, picture, notification, trot,
photos and videos et al.
Bang et al. | straight, opinions, comments and columns,
(2012) interviews, report, short article
Kuhn et al. | straight, columns, comment, interview,
(2013) picture
straight, columns, comment, editorial,
Jo(2015) report
Salgado et al. | straight, commentary, columns, interview,
(2016) picture

el e dstel Az Qs Pus
50 uhe} AR sisiel 1

lo
)

< WA AR B

TAZE BARE W 2ol
&g 714

458

= o2 s

JIER AN A4} 929
A AR e e

|

Z2ETO|E yrae 1A ARG A 95

IAelth, b e 3ol 27k 2EdolE

T_/S{: 7 j=i Xe)

FrolH, 71l AR 8 2SR AR
%

]

Eop

T

l_ﬁ

pud

)

0
=
rlr
=
oo
o
it

N
o
)
32
Au)

A
i
o
e
u{rt
-3
=
ox
o
=)
et
ol
o

o NSy ol

o

o

o
2
o> L

2 do Y x@ o I

ML
1

ol
-

mg 1>‘
ox il
L=}
ot
&
%
i
¢

>~
ol
il
1o,

> M mx
1
of
ol
Al

oo 4
b
ut
-
O
[» 4r
~
2
o

ot
o
2
tt
o ogh
3
ol
o,

N
o
o
rlr
=
il
L
e
ol
2
1o o2 0¥ = wo [ K

g
R
Lo
N

-5,
fr
N
f
A}
2
L



% KIS Valueol| A A

Chansong Kim * Minsoo Shin

pal

@ uhE A g

TR 7
Aol &5

L

T

].

e 7]

O

AR Al A

192
l%_

% BN Yoa T R R B B
R . (S © o Folg T FA Ao e AR
TS T g 3| |28 2l Rl i Wl = RN
= N 9| = S o o —~ 0
ﬂl HW < —_ 1o — —
TorLEvews ClglisLEy T iEieErIRz N elry
T s B2 BIEEES m TANEEm TN g om o
o O v B 2B % LARET = N A T
wﬁ mﬂowmowlww %fmmwmmm < MM_UTMrHﬂ:TA_wM7L_Hﬂ‘_M1MM
< = R IR 57 B oy o= o N o o) N
~ _ X % o S8 Oww <0 w W T T = e
< m%ﬂﬁ%b S || 55555 +o TP T mmg ) —u g o
) T (- ogmom 2 .m.meﬁe.muwm = mﬂ%aoutﬂoélﬁ_wue_az?mx@@
NoEERS MR S TNEEEET| L ENECC e Lo w0
B 3I's| gl P2l . ™ o 0 B J
R T = R VA= wmmm A_A_. ﬂ%a.%%zma%ﬂﬁw_mm%%
o 8 ‘_J.AE#ﬁﬂ.wm\mﬂ — !
=D T LS g 5 FEE Ea M EgFN T
o7 = W N5 ] — -
SEmE T T aw = L LRt EeETES
W, N RdE g A T ereRoR T TR PN T
d P TR om0 |2aalllal = ST T WE R E A
HLITEodﬂJE < .@TTT = N Eoe o o o~ JE T O
oo me D muuoW Z_-A \© mW@M ﬁ 1E q ﬂ@lﬂomﬂdl o © dlL %_M JvM_ N
TERT TS ww Y |> ~ FETW YT RN RE R TN
Mo N TR ®HT ™ BN R TN W RPN M AR
1rgrs TATEERT fpEErge 7y
= Moy T gw W ZERNLT T T
Lo & T o= F L X SRS )
%0 = FTRaATXZEZxpId DR oL
5 o R — S T oaas T 2w oo < T
dﬂ‘:uﬂﬂ 7Ltb4mfl1_l# R o AﬂHT ~
T ® TR T = Ol AN TR B G N
&N B W o= g ﬂoamrowﬂﬂﬁﬂﬂwiiuam#_{7wmua o o
T o T oW B K P o A= R S S R
‘IE#E]JI _J_I ‘_Ir_VI HFL .EE‘WEHTE nﬂévmﬂe_w‘_ommw‘ly ﬂnﬂq
o < WX o ooF o o T oF T ol MR- B~ <" mr
Z.E X iy - TMﬂ]ﬂA]_l 1 Oﬁ]JIA_l N N UT_ ™,
WL NED R oo BX Nosn 200 g o o z U
Towp oo N O T < %o7mﬂ_sﬂzﬂ¢§ﬂwmﬁ o E o °
PR ety TE W R EoLER b, AP R mET
zTA‘_MaE]nIA 0 o= X° o G- L tJ.ouTo»LIMHﬂH
— ~ =) © s N Jlo]aT RariﬂomaO]ﬂ.ann o= o
G * mo g dtrg O @T e T
I N W 2 T R IR S PO W oy A
- ~ ] = s —~ <V s o) N ™ Y =
gl o wmE T W R omgEN T e MTR N oo gy T
- - o N 2 e xode g oW X o X ar
< Bozo X% 9% <+ .é.qwi < 8 ~ T & O = om ) X
e WJ Wy waAYHZzEEe _wedRsaels
BRZEFyER T g yFsE T Ep gt e me g I T
N - TR BT RETRETNE CXF S @O
o T oo W ON R W ap o To §FTH KR T o TFT oA A

st 719 &

o]

20670, A2 7149 4= 10370, H-&= 71]19
T 10370 71 ez A=A A H 2067) 7]
e 17690702

85.870¢] 7t AAE Y}

o

.

s

[

112 XA

[e]

[e)
=

=

(Zhou, 2013)¢] <1+

L

i

REER

#o]7} g}

=
T

3k

Ak wEg

dxtet

E



A Study on Effective Sentiment Analysis through News Classification in Bankruptcy Prediction Model 193

(Table 3) Top 20 Words by Frequency

. Positive word(+) Negative word(-)
Ranking

word score word score
1 cooperation | 0.574 limit -0.517
2 positive 0.461 overdue -0.515
3 predominance | 0.414 clearing -0.500
4 undervalued | 0.393 penalty -0.484
5 appropriate | 0.361 respite -0.455
6 activity 0.345 suspicion | -0.452
7 availahility | 0.333 spoliation | —0.450
8 Inflation 0.325 dead -0.444
9 listed stock | 0.321 illegal -0.444
10 superiority | 0.317 argument | -0.441
11 new business | 0.314 |encroachment | —0.440
12 good 0.313 serious -0.438
13 upward 0.308 under -0.436
14 diversification | 0.304 incident -0.429
15 trends 0.304 anxiety -0.419

(Table 4y Examples of Corpus-based Sentimental
Dictionary Words

Ranking Word TF-IDF Frequency
1 scale 3.682 5,212
2 decision 2.194 4,695
3 prepare 2.276 3,783
4 disclosure 3.174 3,233
5 event 2.853 3,170
6 record 3.389 3,007
7 invest 3.952 2,986
8 increase 3524 2,724
9 operating profit 2937 2,607
10 transaction 3.631 2,566
11 rising 3.762 2,048
12 degradation 3.813 2,192
13 sales 4.021 2,147
14 stock 3.230 2,035
15 decrease 3475 1,91
16 acquisition 4.239 1,801
17 conclusion 4.683 1,763
18 contract 3.885 1,727
19 shareholder 4167 1,656
20 sale 4571 1,592

%719] g0l 67,0007] F=e] To] H2o] A
Atk o]F TF-IDFE 3 o7} ALgE 2o
F7F #22 070(AA] o129 oF 1%) olstoll A e
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SRR s I W AR B A o] §]
frago] thittel7] wel oSl JFE =
o] oI5 AAs Be, 71dW Em Ak 5]
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8] 92 Wl EE AA AL, o F 647719] ol

Sentiment Score (t) =

N@) = dol t7F AH8d AAERe] 5
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(Table 5> The Number and Percentage of News Types

Nesw types Frequency Ratio(%)
straight 8,633 4838
commentary 6,970 39.4
column 1,124 6.3
picture 731 41
interview 232 1.3
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