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ABSTRACT

Since the adoption of K-IFRS(Korean International Financial Reporting Standards), the amount
of financial footnotes has been increased. However, due to the stereotypical phrase and the lack of
conciseness, deriving the core information from footnotes is not really easy yet. To propose a solution
for this problem, this study tried financial footnote analysis for financial ratio predictions based on
text-mining techniques. Using the financial statements data from 2013 to 2018, we tried to predict
the earning per share (EPS) of the following quarter. We found that measured prediction errors were
significantly reduced when text-mined footnotes data were jointly used. We believe this result came
from the fact that discretionary financial figures, which were hardly predicted with quantitative

financial data, were more correlated with footnotes texts.

Keywords: Service innovation, Platform business, Artificial intelligence, Chatbot, Recommendation
system, Transaction cost theory, Service personalization, Customer data
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Ot=afotA 2l2f-Ml2t 7+0|=(2017) MX

Error(RMSE), MAE(Mean Absolute Error),
MAPE(Mean Absolute Percentage Error),
MSPE(Mean Squared Percentage Error)E %
£ g3 o 27 gol AW 245 1 nY
o] 52 WEhE 22 ol vtz 2.7 ol 2
om 11 wHle] i5o] $4eltt & 4 e RMSE
&} MAE= &3] 2% }—E— S4sl] 2t == A=
2oL}, Outliero]] 717} =7] 9j&4 of2{(Scale-
dependent Errors)7} 2 4 Stk A& 50 A4
EPS ko] 1004l %= 900|2} ¢fl&3t At 1091H| %= 5
2} oj &35t 212 RMSES} MAE #H-oflA #apt of 2
QaEkal Hu, o]= MAPESQF MSPES] #HolA] Hi}
Az @Ak oS sfof & ghell HlshH 10% <
0.2 97} Ui e} BE MAPES} Z0] 27] 9

=4 o TAE siEd A=t dA gtol 0o 7}
T 785 oS gtol AA Zol7t glete v 37
93 Fro] Lo= tHo] 9tk o]x]Y 7+ Hwnpct o

o
1o
e
e}
30

ol @& & ° AHIS] olslish] <f3l o

2 A= A3 o v 22 MAPES MSPEY
Zt}. 7|8k & Cao and Parry(2009)<] AsALo

a0
2} 74} 714 27

2
>
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SO W|BHE] A8 E 4 YE BRE BB

A7 (Wilcoxon’s signed rank test)= AH8-3H}. ofuf
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T Adold Bl 13} Bdl 29] @ 2} {=90] ®Eolt). 5.2M ol Au}
T Aol Mz tadal 3 ol f= EEle ¥4
tlolE| =rt Sh5EaL, RHE= A dlolHo /3 5.1 2% H|w Z3}
2 TlolE 7k 7] wiZel B E 385 FiEo] <& 2>°ﬂ/\1%% , RMSE®F MAE= F+71do] 2]
AT 1 /7o) Aol HloJEo] 7|xtsl shad Hou, SAEE 22 574 A =91 MAPESH MSPE=
Rl U2 Ao 2 HY] wfio|tt, 95%<=0l|A] Trﬁ}ﬂl TS 71430 5, 74
ofgfgt |1 E st offr= A Rdy} Zo] S ZFAF BUL EPSS] MAPE, MSPE 93} =73
o 7]Hks HAgtS Fohe B9 B¢ Hxo Frol frefsiAl Hold Ze & 4> Utk A2 g
Fol = gholl wet Asfof] =g st IAgolA & HAA FEolQ(EPS)o] E &S0l thaiA H]
=4 22 (Local optimum)oll Mz 7Hs /30] 2] w2 2 Adrgste] RMSEL MAE= €9 ol 2
wjizolth 242 el 1, Hel 2014 =&l 24 71 25HA] AR MAPEY MSPEE F-2J8HA 74t
A7t fAe 2 Mz Aol U= 4 g Wl Ao] of Ao EArt,
de 97 g8l d49] seed #3037 HAR Tedol AREH AEY AAe AT e A
th &, 9714 & 719 FE-L 107] 27]°f Higt o= AMAE 2 o R 273 Q29 vluls] B
QApe] Hat Fhe ottt & HEof 303] A= & 2 HEle Bud WEE 20 Asg Hole Ao
off U2 2} 24 59 Hatol fofshA ko7t b = Kol H|E MAPEZ} A 3t 2719 100%013 &
<A At Hde] e Zpol7h 90| obdE & A AREE A HlojEet B dh=o] EPS
Uk & Qltt ojwf Bl o4 S P52 sl A SO & o= e F&% Aoz B gt
L, E Peto] A EZLE STl st <3 3> Yo 2Nk vk Aol 7 £ R
<O 4>+= o5 BHE Aol B SHAE H ukd oz AMAAY] @27}
At o= & AtolA AE dS AR EAIY)EH
45U E T =2 A7) o]l 37H7E W3EH E3 9

) t=1~10 e RN 2d AT dEae
-:\ —— AFREL IR 2E 7F5A

I ) o] 9lo] YT BE 2 AR
[ I . =
v v (Wilcoxon's signed rank test)S AH-&-
Model 1: f(X) Model 2: f(X")
* * WF T T ! TN
Score1=2.2(=mean(Scores)) Score1=0.2 i
Score2=1.1 Score2=0.1 il
Score30:5 .5 Score30=0.5 D‘:WI (12000 0 lllllﬂ E\U:KK\ ) 8000 1.0000
<Ogl 4> 2 ds gt by
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(Time Advantage)o] A3} 2 )z Ao] ofgt= A}

FEE 4 gt U gREs AR @4 oo

>

1 ARehe Ao oA

F7k2 ¥}l IMDB 93t 2 HAES e 5.2 24 ZA4 sy
Hog Aaje) & ¥ 2= 19] A7 Elojele} o) FAol| YYEE ARE o279l e oAeiriA
FAA U2 Bdl 39 o4 57 e Hlast Ak Argo] k& 4= 3tk
<E 43 2} A7leME BE 2% HETt fojet FAo0l 714 e FEQ 25 -&H(Stock option)
Aol oA G P& & 4 Uk ol S E oA TiE S Aol Yrhe £GH (20099 ATE
= Z4rtsh &tol oJsf 4] GAETE foRt I FaslH, 2AEFAS FE Ao| FA 715HAL 2

<¥E 2> el nf dl 50| OX|O| MEH WAZH|
Hy: hnodet1 error = Bmodel2 error

Ha.': Hmodell error > Hmodel2 error

Ha: Error1-Error2 > 0 W-statics p-value
RMSE 251 0.352
MAE 249 0.367
MAPE 346 *0.010
MSPE 335 *0.018

<E 3> e ] Q% DEl 2 9%} 12|10 HMMA M- HAntH|w

Mean Errorl Error2 Consensus
RMSE 2054.279 2036.960 1991957
MAE 418.510 417611 527293
MAPE 411923 379525 436.748
MSPE 517119.628 356147678 441195.438
<E 4> RE 11} E 39| QX|fo| MEH WA H|w
Hy: hmodel1 error = Mmodel3 error
Ha: Hmodell error > Hmodel3 error
Ha: Error1-Error3 > O W-statics p-value
RMSE 209 0.686
MAE 204 0721
MAPE 305 0.068
MSPE 274 0.197
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227k e Qi) Y SRl tollA Fole) AN C 2 o] = kA0 2 27 (Jones 1991)51= 20|
< 37 st fofet JHAAIE HolA| gof o] 5 HEoloh A WYY 2 A 7|ES WSt
52 AT B J=olth of o]=AE &ole 2T A A7 AgtsHd

TE A ES A (Hedge) 502 AFG Al ofio] I} k.

EPS of&¥o] g5 nkiths $A3(01)9] 92 A= MAPE, MSPEE §-8J8HA] 574 271 &2
Fatsl, slA] =4 oA gEel thet Aol Aol & Hhd RMSEZF I9A] Zojth= A2 F71e0l<fo] H]
Asts 719e Ig JES E AlFsh] wigel 1o WA A A2 7110 sl A5 A3tk o)

& 540 WgE o] T A wlofEft o] gt 4 o|al, B7lol%fo] HlaA AAY A2 olf= AT
Hr} dlSEo] FFHE e E & & QT Ageio] 917] wiE 4~ Ak,

TR 2 A A B A 0] A AT} g FAHOR off FIo FFE MREAE A
o] Qlof, olof tigt HXI} EPS(FE<=ol<)olSel F & mdo] EEAo|al, A AhSFA sk I
S AL Hs ot 2e7(2018)8] At oM 2zt Fejantrte] AHEe FEstE Aol ofd
uh=R FA 0] Wghe 7|9 ALfre] A WA} & 710l ket Adrgo] 414 gith 28y B 7] 252
o5t At EARTE ASEA At AR 7Fs3ltt.

EPSO] ZAQ1 7)ol oe K ol wf AR, FAo] BEF o2 ALgsld 34 7|20 W
2t 27, P ol datte & dYdEsET 1 detts SAE U, AR BEE TE A
oo A= FEY Jlo] o= ol e poor g 219 7ol ARESHA] = FElATt AR E
2 3 PR U 4 3l o T WA A 2o 2 Harh Q14 & Zlojtt. o]2et Hst= AFA
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— (2328908 Ml 1 ona + 2200 Gl
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