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Recently, many studies are being conducted to extract emotion from text and verify its information power in the field of
finance, along with the recent development of big data analysis technology. A number of prior studies use pre-defined sentiment
dictionaries or machine learning methods to extract sentiment from the financial documents. However, both methods have the

disadvantage of being labor-intensive and subjective because it requires a manual sentiment learning process. In this study, we

developed a financial sentiment dictionary that automatically extracts sentiment from the body text of analyst reports by using
modified Bayes rule and verified the performance of the model through a binary classification model which predicts actual stock
price movements. As a result of the prediction, it was found that the proposed financial dictionary from this research has about

4% better predictive power for actual stock price movements than the representative Loughran and McDonald’s (2011) financial
dictionary. The sentiment extraction method proposed in this study enables efficient and objective judgment because it automatically
learns the sentiment of words using both the change in target price and the cumulative abnormal returns. In addition, the dictionary
can be easily updated by re-calculating conditional probabilities. The results of this study are expected to be readily expandable
and applicable not only to analyst reports, but also to financial field texts such as performance reports, IR reports, press articles,

and social media.
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<Table 1> Four Classes used to Train Sentiment

ou|E W F JEE HY 3-gram EZS AFEES
ot RIA EES EF3Htokenizing) 3t o] Fol= 7t
n-gram E30] 4719] 7+ WF Zp7t 1 Zdzs 35
Aol 54 n-gram EF k(token,)7t 54 14 HF Ul
(inclass)ol A YEFE S8 (p,ues) TH 58 24 HF 9
(outclass)ol A VFERE SE(p; wess) = ARSI AL
P A oot e 2URGES ARSI o] F
T 2ARSE HES B3 EF kv EA HF 9 &
d v 54 H1F oA 289 v &S A&t} vhA
Ho g EF ko] Al E3vsS BAs] $std]
AA AE T EEY ko A3 (r) Wil 54 W5
A0 FAIT(frinaes) & ToHd EF k7F 54 HF
AN =8 7V E(Likelihood,, ;, ,.,)E HE 3T

Proindass = P(token lclass;, o) 0]

Proutdass = P(token {lelass o, 2)

Likelihood, , . . = Jrindass Phindass 3)

fk pls:,out(’]nss

<Table 2>+ 471 744 3
n-gram EZS YERATH

hiipd
oE

Fol we} S Fo

<Table 2> Example of 1 to 3-gram Tokens Assigned as
High Likelihood for Each Class

Negative Sentiment Positive Sentiment
Criteria Class 1 Class 2 Class 3 Class 4
(More (Less (Less (More
Negative) | Negative) | Positive) | Positive)
Direction of Negative .Zero‘ ‘Zero‘ Positive
dTPRC (Reiteration) | (Reiteration)
ng:g;il]()f Negative Negative Positive Positive
iegf)rf:(‘%‘;lli 804 3371 3,550 1213
Data Se) (9.0%) (37.7%) (39.7%) (13.6%)
fde ~E HiA Zi&E dojd digh S ta
ol Stk WA ddelan o B A
(preprocessing) #HO2ZA] HE(FE, A, EFTAD
& AAstL BA= %EOIE Aol HeE g o]
Fe4 £417]9 eKoNLPy(Korean NLP Python Library

for Economic Analysis)E AF&3te] delh B4 & WA}

WS FESAG FET FAdo) e Bl e 1y
W3S kg etr] $18t n-gram o= W8I o, o] &
E(token), = 7 G A8 /)R Qg R Qo)
3451

th N-gram< n7le] 949 tho] 4dS oju]shm,
AA YT &5(2-gramy, Sl g} A

=
A of(l-gram)= WEdatr] ojE - 74 WHEE Wk
at7] flate] AREE= otk 2 AT s T

Production schedule (RAFAA), return (¥F3h), full-time (7 7+
2, downgradmg (3+%), temporary workers (H]7F2]),
donations (F-¥53), corruption (W] 2]), similar (t]540]), early
redemption (Z7]%3}), sharing (%), illegality (&)
sluggishness (2] 5F-71), tax refund (H]:Li@ ), changes in
industry conditions (13H 8}, downgrade target price (537}
7 3}, contract return (] <F ¥FE), temporary and regular
workers (97472 A 7F2]), launch delay (£4] 171), planning
paid-in capital increase (/852 71 2), reduction earnings (5>
9] & 3}8h), inevitable reduction (3}3F %ﬂil) delayed reflection
(Z]°4 1+43), return of rights (A 2] W), work disruption (2%

Z}4), hiring corruption (2]-8- H]E]) business downturn (93
A, demand dispersion (5=8. #-4h), minimum wage increase
(HFAYDF %), conversion to full-time employees (77F2)
71 %}), discount rate expansion (Z<¢1& i), payment refund
(Al1%F= 9E3h), adjustment inevitable (227 &719]), concerns
realized (-2 @213}, business loss (AFY =2), lowered target
price (%}{7}7—1 3lgF 4), lowered performance reflected (224
S}gF uked), lower than before (5% W] 3}8F), negative
operating environment (A4 99 F74), conservative
approach required (B <+ ), slowing earnings momentum
(AA Tulel F3}), inevitable profitability decline (=14 312}
&7hd])

Class 1

Republican Party (33}, connection fee (< &), monthly

rent (YA, net neutrality ("85 HAd), usage fee (/\}o»)
Class 2 | receivables (P15=&), lawsuit (¥ &), appeal trial (324),
ordinary loss (747 <=4), store sale (%43 v 2}), sales slowdown
("1Z =23}, owner family (211 L7}, cost deterioration (7}
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°}s}), burden increase (F-% S-o)), court ruling ("H ¥A),
market deterioration (A% 2}3}), industrial rate reorganization
(At3d 2.5 7I), continuing deterioration in profitability (5]
4] 9138} A]<45), performance Short-term sluggishness (2% #-71
7)), expected loss reduction (¥4 Fax o), sluggish
profitability improvement (-3 =2}/ 7§ A), rising cost price
(87} &5 7H)

Internalization (W48}, bonus issue (F-745A}), revenue
ranking ("]&<=9]), partnership (YHE U &), superiority (571),
production share (A4HH]F), capital strength (XH22]), welfare
(BA), consolidation (Z3}), shareholder profit (F-7-°]2)),
reform (7113}), new growth engine (21/d°859), plan expression
(A8 ¥4), return to shareholder profit (5= ©]<] 3+,
strengthening new growth engine (2147452 73}, consumer
trust (ZH] A} A12]), business normalization (< 333}, steady
performance (2% ), improvement plan (7141 A1),
improved operating profit record (7] Fole] 7],
continued foreign buying (£]=4%1 wi<= #]45), product spread
recovery (A& 223 = 3], differential share price increase
(R F7} 4%, rate competition eased (&7 A4 43},
sales decline offset (W& 74 AF4)

Class 3

Upward (33}, tender offer (2-7Hm<), high-end (I8},
net interest income (3=©]4F0]<]), earnings surprise (¢ A1 e}
©] %), pipeline (IF¢]2Z2}?]), boom phase (=), target
price increase (F-3E712 “d3h), upward top pick (' HH),
highest expected price (oll’3 # 317}, reserve of capacity (12
X7, future growth potential (7] 2] 4d784d), realization of return
on investment (FAF2E A d), demand pull (78 7<),
Class 4 | multiple increase ("2 E]& “33F), deficit improvement (22} 71}
1), maintenance target price increase (-2 &3X712 Adh),
application of the highest expected price (Sl’3 # L7} 24,
increase in operating profit forecast (% go]e] A AFgh),
reflection of profitability improvement (24 7§41 REQ)),
portion of high value-added products (347} #5& 1<), brisk
sales expected (Tl &3 o), subsidiary profit increase (A}3]
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ship(Membership, ;o) 2= Aot oS3 2ol A=
SFA Y. Iclusion(token pdoc D= A dol B EE
k(token,)7t =@38tA 19 #tS, SdsHA ¥2W 09 4
& WghelE A A sh4(indicator function)o]t}. ZEZH o
2+ normalized membershipS AFE3FI =0, ZF KA
o] Zolo]| whe} AXE membershipe] AE WAT}7)

ndk

Slete] TS gholth. Class = 47) FAWF A
o =]

]Wembershipd’i,ldass = “
3 hclusion(token rdoc ) « Ln(Likelihood; ,qu,)
k=1
Normalized Membership, . uss = )
ﬂ[emberShipdﬁindass
Z A[embeTShipd‘indass

indass € Class

=
Kkl
il
do
%
2
o
g
oo
i
ed
=
o
N
L

T Pos py— Neg
ON€eryr— —

M
Pos ;,+ Negpy,

PosLM—Tq- Negm,% 27 LMAFA o7 =R 3k ojdg] A
E HIA Y gAY} F d
el 34o] 2 2ol

2
@22 Mol AHgageks

(MEM1, MEM2, MEM3, MEM4)°l| that 85 dlo]E] Al
o] 7% BAFS Basta Q)

<Table 3> Descriptive Statistics of Sentiment Variables
from Train Data Set Measured by LM
Dictionary and Membership (1to3-gram) Model

N Mean |Median| Std. 1Q 3Q

Tone LM | 8,938 -0.010 | 0.000 0.333 -0.231 | 0.217
MEMI1 8,938 0.171 0.169 0.014 0.162 | 0.177

MEM2 8,938 0.310 | 0310 0.016 0.300 | 0.320

MEM3 8,938 0.315 | 0316 0.016 0.305 | 0.326

MEM4 8,938 0.203 | 0.200 0.018 0.193 | 0.210

4) AWIeAl Bl AHE THe ek dharo] AR S =AM
Aoz A& 7i¥e KOSAC(Korean Sentiment
Analysis Corpus), wAFtholl A 7R3k KNU-3H=ro} A AL
ol o, ol W& AR o7 wiel A Eof ¢
2ES] A F3ol Aot vk A AlAeA LM A
AL A EoF B3 AP RA FAHE o]F AT
HAEREA A AMAQ] A3s st 7] Wil vkl
AgATel A o5 Zhae] doja Mste] el 283}
T QlThl, 13].
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HEW, 34 7240l 51.8% %2 4 7H448.1%) e} o &
o] T¥ah= AR Yeh} iy = A3E Kol 9f
o] LMAA ] -7 who] F3u]& F FA o7t 34
o] o] oF 6,50 5EE o] 9lo] LMAH o] B4 A A
Z3l7] golgt FxE A 7] wWiEoR 4
()]

A

[e:

wet lo

AP = Agor Sad AW F4 7F
4 dSHo] EAst=A oFE ddel] fste] B
A g olf FAZALAES dFde AFEIS
AR v dFATES JdEiE BuA
dAES I AFEope A AHurk A whe
F2 7t TS wRtkE ARl dubgow Fo
star SUvh3, 10, 15, 21]. 28y o] £& A5 3
AAF EAA Folddt ARG dgEe nE
oz AU olol AA <3 (causal effect)ol
et A5 ol Fo A krh By ARdAE
Sl gt HSo2A, S HolHd AFEEA &
Ao 2 doleelM dFd yite 4o qud
o ATe o5 BYL FodE A

[24]. webA & =
stetom  EE ofEfet 2 oK
g AgEE 2428 39 2 (Logistic Regression
Model) & A&}

()

obeff vl 7FA] 7t A FE AHEsIl oW, A5 vlo]H 2A
18W% 34%7] 32 9 A5 do]E(Out-of-Sample Test
Set)ol thate] A5 = gt o RS o =31t

) B TP+ TN @
Y = Trpy FP+ TN+ FN
7P
Precision= TPt FP 9)
TP
Recall - Wf (10)

2 X Precision X Recall (1)
(Precision+ Recall)

*TP: True Positive; TN: True Negative, FP: False Positive; FN:
False Negative

Fl—score=

& 2ol a3 WFE YehyH, H(True) s AR
(False) & Wo] oZ3t WF7h AAsh YA of ¥
g vt

= o 4
AR 53 58S Hol=A] oF-& ddsts LM
WS B8l A AR aet 2 A9 membership
WAAMNAS Sall =g sS4 ARSIt BERE
2 79 membership 7HJAL 1-gramF-H 2-gram,
3-gram ZH7hs AREE R I FAS n-gram A
=

(Ito3-gram)E A& PO 2 31 n-gram'd o] 52
[e]

& AFelM AR Abs Sy A S S N
HIA7E AYs e FET ofF, 2T A4 ¥

<Table 4> Out-of-Sample Binary Classification Results by
Using Different Sentiment Variables (10-fold
Cross Validation)

) Membership
Metric LM
1-gram | 2-gram | 3-gram |1to3-gram
Accuracy 0.57 0.56 0.58 0.61 0.59
Precision | 0.54 0.53 0.55 0.58 0.55
Recall 0.88 0.89 0.75 0.73 0.85
Fl-score 0.67 0.66 0.63 0.64 0.67
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<Table 5> Student’s t-test Result of Average CARo .1 from Predicted Classes after 10-fold Cross Validation
_ (1) LM Membership
PCrIZgISCtSS (2) 1-gram (3) 2-gram (4) 3-gram (5) 1to3-gram CAB[o.+11 t-value
Classifier | Avg. N Avg. N Avg. N Avg. N Ava. \ Diff.  |(p-value)
CARo.+1) CARjo,+1] CAR+11 CARjo,+1] CARqo+1]
-1.802
0.131 12,648 -0.077 0.072)
N 0360 | 9920 0152 | 3332
Positive (0.001)
0.208 12,316
CARp-1 0.511 | 9,130 0303 | 8363
: ' : (0.000)
2474
0.316 11,604 | 0.108 0.013)
2.125
-0.847 2,652 0.209 (0.034)
2.675
-0.840 5,070 0.216
Negative ’ (0.007)
-1.056 2,984
CARe 0913 | 5860 o143 | 1781
: ’ : (0.075)
-1.144
-1.142 3,696 -0.086 0.253)
CARp+13
Diff 1.264 0.978 1.200 1.424 1.458
t-value 18.084 13.305 20.278 24.995 22.873
(p-value) | (0.000) (0.000) (0.000) (0.000) (0.000)
AU 0% Fae] ) wrt oS A o Pe 7k iAol B BAMOR folshA vebuik
= Tk Sl 913/(False Negative)’©] H|E&HTH  AhZ|Ql Hytatol= 1 to 3-gram memberships ©] &3 &
9] 9FA(False Positive)’o] thgh H]&o] t] Ath= ARG F(E 5)0] 7Pg 2 polE By, o= %9 CAR
opjgitt 2, G5 B 2P J5ANF vhgoR M Huo] o3 3¢ CAR YR HA 1458% 2 5 F
4 £ A% 4%, 2ol 54 29 #9842 vehirh =8 7 5Yo] oS¢ %] CAR 9l il
S AZe Wel(mPe] PPolnty ERAS W) A HA BT CARY o 2 b FRAAAS AR
AAR G T5 FIE dseteA ATET 23 A HA 0.108%l4 Hol 0.303% AFo] Z membership
7b P A7 FAAAIE HE sag AMdol7] IHIWFE AR R o] LMAR Y AW E ARE-S
w -o] Rt o e dSA9E ned vz 2t waol
N-gram ¥ 7F o5 A ARE AW EW, lto3-gramo] o3 52] CAR Feto] s g 2 o= sqato]
7P e 5 - 78 R8ES LeletEs AN HAS AR 23 FHA 0.143%004 H 0209% ko] =
= B3l Membership B2 F 7HY =2 AES HolX  LMARAS ZAHSTE o] &3k Bo| ¢ U2 oS AYE
T BUTE o= WHF lgram{EO.R o Fgk F7te] FEo]  HTE TRYE 1 to 3-gram membershipS AMEEH B (X F
EYS A 0|2 X3 lto3-gram BHAAME 23] 5)S LMAASY ZARSE o] &e RyPur) o UL o=
o Zoll o] UF] wo]Z(noise) = AHE3F7] Wil A AFE HGlo) o]gh Afol= FAAOE FolshA %
oz HNT + ek thi=-1.144). E3F3k] Sl ahe, LM A 2% 54
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A7) Aol vk &A, g5 dHiolH ARy HE
Hlole] Aol CARZE &9 gl A5-A At o=
<Table 6>2] 7|&EA N S5 toly A3t A

|
ol A i+ CARS #E Aol& AT 4 3tk =,
2018 327]~4127] st A Aso] tha RA AL
FEoldes & g stk o] B2 T dolg Al 7|z
of 545 nHstd, 57 239 o5 Ay Al
FEolekal A 4 Q.

{Table 6> Descriptive Statistics of two-days Cumulative
Abnormal Returns (CAR.1;) from Train and
Test Data Set

Data set N Mean |Median| Std. 1Q 3Q

Train
(CY16Q1
~CY18Q2

8,958

(85%) 0.29 0.19 358 | -1.66 | 2.19

Test
(CY18Q3
~CY18Q4)

1,532

(15%) -0.04 | -0.12 3.46 -2.16 | 2.09
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