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olgle]l ¥+ 2011d 1€ 19%E 20139 1€ 497t# 9do|E(Big-data)® &3 A3 & 97}« A4
(ANGER, HATE, DISLIKE, FEAR, LOVE, SHAME, SADNESS, HOPE, JOY)E2| 7% A &o|t}, 9714
A EL Daum-softoll Al AlFwoqch. o3 FFHLE T F 73HU 1Y 1he 24 WEFsE BT

I Adrk F, 259 A WSEG)S n(SySe) 22 A HATH

LR Obs. H gk = o gk gt FEEAA
ANGER 735 -.7217 .9098 .001140 1423444
HATE 735 -.9907 6657 .001020 1471391
DISLIKE 735 -.7645 5346 .000936 1236879
FEAR 735 -.9664 1.1105 .000885 1457385
LOVE 735 -.9490 .3889 .000781 1138936
SHAME 735 -1.0869 1.1430 001177 1632425

SADNESS 735 -.8726 4611 .000377 1115076
HOPE 735 -.8935 1.3414 -.000584 1916136
JOY 735 -.9763 6176 -.000631 1425756
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ol o] ¥ &= Big-dataol YERH 9714

=

pAYS|

e}

% ANGER, HATE, DISLIKE®] A7 3#AFES %
ACE A7|ABAFE 9n & Q-Stat.+ Box-Ljung EA#HS 9n -t} Value: Box-Ljung

olw] 1o W& P-7k(Sig)E &<l & & gk

oL

ANGER HATE DISLIKE
Q-Stat. Q-Stat. Q-Stat.
Lag AC AC AC

Value Sig. Value Sig. Value Sig.
1 -.238 41.748 .000 -.212 33.190 .000 -.220 35.665 .000
2 -127 53.697 .000 -.153 50.554 .000 -.144 50.925 .000
3 -.044 55.155 .000 -.063 53.505 .000 -.056 53.222 .000
4 -.046 56.732 .000 -.052 55.511 .000 -.076 57.449 .000
5 -.038 57.792 .000 -.073 59.510 .000 -.055 59.688 .000
6 -.016 57.991 .000 059 62.113 .000 -.022 60.033 .000
7 148 74.209 .000 141 77.007 .000 239 102.617 .000
8 -.034 75.052 .000 039 78.134 .000 -.013 102.735 .000
9 -.038 76.113 .000 -.064 81.180 .000 -.025 103.188 .000
10 -.005 76.128 .000 -.079 85.847 .000 -.081 108.101 .000
11 -.005 76.147 .000 -.025 86.296 .000 -.010 108.183 .000
12 -.068 79.566 .000 -.055 88.578 .000 -.140 122918 .000
13 028 80.161 .000 038 89.659 .000 067 126.240 .000
14 .086 85.741 .000 157 108.168 .000 235 167.699 .000
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ol#le] ®E Big-datacl YEbd 97kA 74 F FEAR, LOVE, SHAME®| A7 43#A 5 Aed melth
ACE A7 #AAFE 2vsly Q-Stat.t® Box-Ljung EA#%S 9 vdtt}t Valuet Box-Ljung S A %9 gk
ol 1o wE P-%(Sig)E €<l T F Urh
FEAR LOVE SHAME
Q-Stat. Q-Stat. Q-Stat.
Lag AC AC AC
Value Sig. Value Sig. Value Sig.
1 -.124 11.263 .001 -.207 31.764 .000 -.224 37.103 .000
2 -.211 44.117 .000 -.144 47.048 .000 -.146 52.769 .000
3 -.083 49.186 .000 -.061 49.828 .000 -.063 55.701 .000
4 -.033 49.983 .000 -.045 51.359 .000 -.077 60.144 .000
5 -.079 54.652 .000 -.106 59.727 .000 -.046 61.712 .000
6 022 55.022 .000 -.006 59.756 .000 .020 62.004 .000
7 168 75.954 .000 231 99.319 .000 187 87.914 .000
8 -.053 78.073 .000 061 102.107 .000 -.043 89.265 .000
9 -.044 79.488 .000 -.128 114.402 .000 -.019 89.523 .000
10 -.014 79.641 .000 -.003 114.409 .000 -.074 93.586 .000
11 .002 79.643 .000 -.054 116.558 .000 048 95.277 .000
12 -.065 82.766 .000 -.139 130.960 .000 -.090 101.357 .000
13 .009 82.833 .000 016 131.152 .000 -.023 101.765 .000
14 147 99.067 .000 281 190.472 .000 176 125.003 .000
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<3 2-3> A7)EAAFQ3)
ol#} o] ¥+ Big-datadl uYeEld 97Fx A 5 SADNESS, HOPE, JOY9 A7 A4#AEFS A3 Fol|u)
ACE A7|MBASFE 9usty Q-Stat.= Box-Ljung BAIHS 2v]dtt). Valuet® Box-Ljung EA%e] 3k
ol o] W& P-%(Sig)E &9 & 4 ok

SADNESS HOPE JOoy
Q-Stat. Q-Stat. Q-Stat.
Lag AC AC AC

Value Sig. Value Sig. Value Sig.
1 -.164 19.744 .000 -175 22.644 .000 -.181 24.154 .000
2 -.208 51.806 .000 -.160 41.457 .000 -.178 47572 .000
3 -.036 52.741 .000 -.099 48.763 .000 -.039 48.714 .000
4 .014 52.883 .000 -.082 53.719 .000 -.069 52.199 .000
5 -.138 66.974 .000 -.083 58.780 .000 -.084 57.380 .000
6 .028 67.562 .000 -.003 58.788 .000 .005 57.402 .000
7 .205 98.770 .000 .268 112.180 .000 252 104.503 .000
8 -.042 100.074 .000 -.004 112.193 .000 -.081 109.387 .000
9 -.066 103.336 .000 -.057 114.657 .000 -.048 111.098 .000
10 -.042 104.669 .000 -.126 126.503 .000 -.022 111.466 .000
11 .055 106.899 .000 017 126.714 .000 016 111.667 .000
12 -.142 122.018 .000 -.089 132.584 .000 -.083 116.800 .000
13 -.002 122.021 .000 -.007 132.623 .000 -.006 116.826 .000
14 .268 175.961 .000 295 198.079 .000 .209 149.700 .000
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<% 3> addE AedE

obefel = 2011 1€ 1L4FE 20139 19 447bA Hdo] 8 (Big-data)e Sl ¥ & 97k #A4
(ANGER, HATE, DISLIKE, FEAR, LOVE, SHAME, SADNESS, HOPE, JOY)E¢ F4& &

2 (principal
component analysis)S & Aot} ol& T3 F=¥ M FAHAEE U sHE JEIES gA &
T Ark 2138 Hd WU o R = Kaiser A7t e Wl W2 (Vari max)¥4 & AHE-3HATH

T4 T 82 T3
ANGER 787 0.329 -0.018

HATE 769 0.101 0.243

DISLIKE 658 0.368 0.225
FEAR .644 0.236 0.343
LOVE 0.197 798 0.154
SHAME 0.375 741 0.057
SADNESS 0.563 594 0.221
HOPE 0.338 0.021 .866
JOY 0.057 0.559 709
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<R 4> FE TR

otgle] FE 20119 1€¥ 1

el

1=}
Q\_‘o A
H
T

1o o

B 20139 19 4¥971# ¥l g o] E(Big-data)& %3
HATE, DISLIKE, FEAR, LOVE, SHAME, SADNESS, HOPE, JOY)E9

T e S P P P
MO 7 LaSe] A9 ArkE ARaE 8 wel £

3 Z7] Ak F= A A 3] Ak A A gk
ETTEA % Bw % A @A % B8 % wA @A % B % A
T 4600 51156  5L156 4604 5115  5LI6 2673 20701 29701

> 9% 10354 61510 932 10354 61510 2162 24024 53725

5 86 9516 71026 86 9516 71026 1557 17301 71026
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<X 5> Augmented Dickey-Fuller @@+ 74

obzfe] & 20119d 1€¥9 145H 20139 149 4¥7A 9 doE(Big-data)E& T3l A3 2 9717 724
(ANGER, HATE, DISLIKE, FEAR, LOVE, SHAME, SADNESS, HOPE, JOY)E¢ ADF @< A4 %o
o FEHF(AY BstE)AA S de FeEy FAE 2FeA ¥ AFolrt t-Statistic?t Prob.
= 4 AAPEY t-EAFH T A& p-#s r gt

H t-Statistic Prob.
ANGER -27.1959 0.0000
HATE -20.122 0.0000
DISLIKE -25.1569 0.0000
FEAR -23.8793 0.0000
LOVE -2.3843 0.0000
SHAME -6.27236 0.0000
SADNESS -4.15555 0.0000
HOPE -24.8433 0.0000
Joy -20.78481 0.0000
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<& 6> VAR 4 A1)

olef o] T FAE 1o sidstE WS (ANGER, HATE, DISLIKE, FEAR)ES 4o g2 59 49
o] thgt VAR(Vector Auto Regression) £4 ZA}oltt £4% VARE Y= 97HA @Ado] 5 A
AASEE FeEo] gloy A ¥5 ¥6, B7oE o] Au R x9} wxd Z}Z} 5%9) 1%5Fol 4

Jgae ovg,

¢

T

oo
to

ANGER HATE DISLIKE = FEAR LOVE SHAME SADNES HOPE JOoy
S

ANGER(-1)  -0.534xx 0.047 0.062 0.021 0.067 0.137+3 0.043 0.089 0.158s:
ANGER(-2)  -0.379x 0.065 0.083 0.029 0.080 0.036 0.042 0.090 022033

ANGER(-3)  -0.375%x 0.039 0.042 -0.107 0.047 0.046 0.002 0.171 5 0.144 5
ANGER(-4)  -0.294xx 0.072 0.053 -0.014 0.101= 0.118 0.040 0.127 0.1473:
ANGER(-5)  -0.188xx 0.127 0.065 0.024 0.093: 0.083 0.094: 0.230s3 0.169s:
ANGER(-6)  -0.185%x 0.082 0.060 0.051 0.013 -0.00 0.006 0.123 0.022
ANGER(-7)  -0.105% 0.015 0.058 0.002 0.025 0.042 -0.035 -0.041 -0.091
HATE(-1) 0.038 —0.610% 0.006 -0.034 -0.017 -0.012 -0.029 -0.018 -0.084
HATE(-2) 0.024 —0.494s 0.062 -0.014 -0.020 0.021 -0.011 0.003 -0.007
HATE(-3) -0.050  -0.401%*  -0.013 -0.037 -0.037 -0.015 -0.062 -0.129 0.022
HATE(-4) 0.049 —0.2505% 0.051 0.022 0.010 0.097 0.050 -0.015 0.040
HATE(-5) 0.085 —0.197x%  0.089=* 0.107 0.068 0.075 0.026 -0.055 0.003
HATE(-6) 0.179= -0.060  0.093s#x  0.119%x 0.030 0.031 0.070 0.102 0.017

HATE(-7) 0.128%x -0.023  0.107#x  0.110%x* 0.020 0.004 0.055 0.130s3 0.076

DISLIKE(-1) 0.065 0.046 —0.598: 0.021 0.042 0.110 0.089= 0.017 0.031

DISLIKE(-2) -0.024 -0.019  -0.544s: 0.025 -0.026  0.150%: 0.016 -0.026 -0.015
DISLIKE(-3) 0.112 -0.010  -0.416%:x 0.001 0.021 0.205% 0.060 0.005 -0.044
DISLIKE(-4) -0.008 -0.077  -0.433=+  -0.161 -0.028 0.059 -0.003 -0.174 -0.068
DISLIKE(-5) -0.09 -0.138  -0.348#*  —0.199%:x 0.012 -0.075 -0.034 -0.140 -0.033
DISLIKE(-6) 0.0067 -0.071  -0.248+* -0.189**  0.0949 -0.021 -0.0001  -0.253#x* -0.040
DISLIKE(-7) 0.038 0.125% -0.039 0.0374 0.103= 0.101 0.096% -0.119 -0.016

FEAR(-1) 0.103*x  0.165%x  0.077*x  -0.322%x* 0.060 0.123sx 0139 0.257%x* 0.085%
FEAR(-2) 0.083 0.097x 0.024 —0.356%: 0.053 0.118 0.084 0.149 0.068
FEAR(-3) 0.184sx  0.251%x  0.107+%  -0.195%= 0.042 0.167#*  0.158**x  0.219% 0.063
FEAR(-4) 0.119#x  0.148%*  0.123%x  -0.119% 0.063 0.143#*  0.108**  0.151%x* 0.071

FEAR(-5) 0.041 0.089 0.029 -0.153%*  -0.037 0.027 0.018 0.048 -0.007
FEAR(-6) 0.062 0.091 0.128 -0.053=*  -0.020 0.055 0.068 0.109 0.051
FEAR(-7) 0.047 0.008 0.061 -0.008 0.017 -0.014 0.023 0.020 -0.021
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<% 7> VAR FHA7Q2)

ofefo] x= FAW 20 dlFstE WF(LOVE, SHAME, SADNESS)ES tidoe® 159 dd
gt VAR(Vector Auto Regression) 4] ZAiolty. 48 VAREHA &= 97HA] Aol EF U
W x3Eo] glout WA B5 ¥6, BT o] AmEuh x9} xx Zb7 5%9F 1%
< ou o)

Loop
oE &

E R
fo o =
%

o)

A oz

2

ANGER HATE DISLIKE FEAR LOVE SHAME  SADNES HOPE JOY

S

LOVE(-1) 0.012 -0.010 0.063 0.075 -0.530%*  -0.058 0.032 -0.031 0.005
LOVE(-2) -0.034 -0.068 -0.027 -0.059  -0.468*x  -0.129 -0.101= -0.044 -0.092
LOVE(-3) -0.117 -0.102 -0.096 0.007 0477 -0.306%*x  -0.087 -0.072 -0.079
LOVE(-4) -0.055 -0.086 -0.072 -0.025  -0.401s%* -0.218*x  -0.062 -0.157 -0.046
LOVE(-5) 0.048 0.007 -0.008 0.040 -0.3445*  -0.172%%  -0.046 0.098 -0.072
LOVE(-6) -0.029 -0.050 -0.036 0.042 -0.254%+  -0.115 -0.025 0.047 -0.103
LOVE(-7) 0.087 0.009 0.032 0.126% -0.082 0.055 0.073 0.009 0.045
SHAME(-1) 0.012 0.009 -0.008 0.076 0.066%  -0.638: 0.006 -0.044 -0.027
SHAME(-2) -0.058 -0.027 -0.035 0.084 -0.021  -0.522%*  -0.052 -0.005 -0.001
SHAME(-3) -0.013 -0.060 0.002 0.095 0.001 -0.511**  -0.026 0.031 -0.027
SHAME(-4) -0.001 -0.098 0.022 0.013 -0.068  —0.525%*  —(0.102:: 0.036 —0.142::
SHAME(-5) -0.087 -0.120= -0.010 -0.023 -0.073  -0.385%x —0.103*%  -0.066  —0.134x:x
SHAME(-6) -0.061 -0.088  -0.129%x  -0.095  -0.089%*x -0.280%x -0.095%x  -0.121 -0.086
SHAME(-7) 0.033 0.024 -0.065 -0.044 0.012 -0.114**  -0.015 -0.017 0.075

SADNESS(-1) 0.015 0.117 0.019 -0.152 -0.095 0.066 —0.5205% 0.032 0.008
SADNESS(-2)  -0.020 0.024 0.019 -0.225%x  -0.077 -0.092  -0.379%x  -0.127 -0.102

SADNESS(-3) 0.082 0.066 0.085 -0.015 0.045 0.105 —-0.275%%  -0.032 0.033
SADNESS(-4)  -0.006 0.099 0.011 -0.003 0.074 0.080 —0.1425 0.040 0.120
SADNESS(-5) 0.038 0.032 -0.094 0.030 -0.010 0187« -0.138+x  -0.025 0.128
SADNESS(-6)  -0.072 -0.068 -0.091 -0.019 0.013 0.2573: -0.112 -0.095 0.089
SADNESS(-7)  -0.039 -0.109 -0.114 -0.082 -0.065 0.076 -0.092 -0.016 0.109
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<3 8> VAR F447(3)

olgle] T FAE 3o st WSHOPE, JOY)ES Uiz 59 dd

Auto Regression) 4 ZA3ijo|t}y #4138 VARE Y= 9713 Aol 5 YARHGe Ayisz ¥y o
ot AWA ®5 F6, BTOR pro] AFELh x9f sl 717} 5%9) 1%l A F93HS on g

ANGER HATE DISLIKE FEAR LOVE SHAME SADNES HOPE JOoy
S
HOPE(-1)  -0.023 0.057 -0.026 0.022 -0.059%  —0.098%*  —-0.060%x  —0.547== 0.007
HOPE(-2)  -0.013 -0.011 -0.029 0.024 -0.050 -0.051 -0.029  -0.500%x  -0.013

HOPE(-3) -0.116#* -0.100%x -0.106%*  -0.033  -0.078=x -0.120%x  -0.064*  -0.499**  -0.074
HOPE(-4)  -0.073  -0.128+x  -0.069 -0.037  -0.104%x  -0.102%  -0.096%* -0.397+x  -0.047
HOPE(-5)  -0.080  -0.103=x  -0.024 -0.015  -0.083**  -0.024  -0.074%*% -0.349+x  -0.030
HOPE(-6)  -0.028 -0.023 -0.013 0.004 -0.056 0.094: 0.012 —0.215% 0.001

HOPE(-7)  -0.075% 0.035 0.004 -0.030  -0.068+*  -0.034 0.000 0.007 -0.012

JOY(-1) -0.020 -0.063 -0.039 -0.027 -0.051 0.094 0.022 0.070 —0.51 3

JOY(-2) 0.000 0.056 0.015 0.001 0.018 0.067 -0.007 0.026 —0.505s%:
JOY(-3) -0.010 0.099 -0.024 -0.079 -0.008 0.131 -0.010 0.047 —0.415%:
JOY(-4) 0.004 0.074 -0.021 -0.007 -0.044 0.122 -0.017 0.017 —0.3973:
JOY(-5) 0.046 0.086 -0.021 -0.067 -0.019 0.061 0.027 -0.004  -0.297%:x
JOY(-6) 0.002 0.001 0.020 -0.080 0.033 -0.076 -0.013 0.022 —0.179s:
JOY(-7) 0.063 0.041 0.064 0.035 0.101#x  0.157+x  0.085%: 0.067 0.025
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<™ 2> A A7) 24

obgf 19 2011d 149 194 H 20139 1€¥€ 447t ®ldlo|H (Big-data)& &3 &3 =
]

(ANGER, HATE, DISLIKE, FEAR, LOVE, SHAME, SADNESS, HOPE, JOY)E¢< 1AA4H 144]

ANA S A FRFEACHE B FT xFE A, yEE

(o)
Agsrel Faye
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A eAE HFa vk

A7VgEATE sty 02 VEe®
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Autocorrelation Analysis of the Sentiment
with Stock Information Appearing on

Big—-Data

Deuk Hwan Lee*, Hyoung Goo Kang**, Chang Min Lee***

We study thoroughly looked into nine different sentiments found in approximately 190
million pieces of Big-data gained from January 1 in 2011 to January 4 in 2013. In the
past, it was not easy to extract the sentiments and because of that, until now, any
influences that the sentiments could actually have on the stock market have been
neglecting. In the study, with the sentiment references provided by Daum-soft, features
of the sentiments were examined by autocorrelation analysis, principle component
analysis and VAR. According to the results, we find that the sentiments were observed
to have some regular patterns. In other words, the findings from the autocorrelation
analysis proved autocorrelation and period of the sentiments while the results from the
principle component analysis reported that the nine sentiments could be connected with
positivity and negativity. Lastly, via VAR, the sentiments appeared to have negative
autoregressive parameters as they would be affected by each other at various lag-times.
Those results from the analyses are indicating that the sentiments with stock
information appearing on Big-data would go with changes in the stock market as they
can be possibly estimated based on values from the past. When we apply the
availability of Bid-data to the financial market, if we could make a good use of
autocorrelation of either the financial market-related information or the sentiments, the
findings in this study will be a huge contribution to researches on the financial market
variables as stock price and volatility as well as actual business performances in the

market.
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