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Although it is difficult to predict trends in stock prices and indices, but if these trends
can be predicted, they can be used as a basis for investment management. Traditionally,
stock price is predicted using quantitative information, but there is also a phenomenon
called "material exhaustion” that the stock price drops even if the settlement information
is good. In many cases it is not possible to explain by quantitative information alone.
Here, ”"material expenditure” means that information affecting the market is exhausted
and that future stock price increases will not be visible.

In recent years, methods for analyzing stock price trends from information such as
news have also been studied. This research predicts stock prices from extracted words, or
predicts stock prices from emotional attributes of extracted words. These have achieved
some success. However, these methods do not verify the authenticity of the information.
All information is handled uniformly. There are few researches that mention the credibility
of information and analyze stock market trends.

In this research, we propose a method to predict the reliability of the contents posted on
the stock bulletin board, which is qualitative information. The purpose of this research is
to construct a model for analysis of stock price trends using the reliability of information.

The reliability of a post is quantified by the post evaluation value given to the post,
which is used as a target variable. The forecasting model used the explanatory variable
as the index of stock price, price return, stock price historical volatility, and turnover.
Furthermore, the evaluation value of stock brand and the post evaluation value of the
poster and the negative / positive value of the post contents of the bulletin board were
used as explanatory variables. We constructed a model to predict objective variables
from explanatory variables using a bulletin board and stock price data. The data is from
January 2015 to December 2016 as the training data, and from January 2017 to June 2017
as the validation data.

As a result of examining the relationship between each explanatory variable and the
post evaluation value, the following was found. When the price return or the stock price
historical volatility becomes high, the posting evaluation value of the bulletin board rises.
When the turnover goes up, posting evaluation value of the bulletin board decreases. This
is a situation in which the price return is high and the fluctuation is strong, that is, a
situation in which it is easy for investors to obtain a profit. It is speculated that this would



mean that posts with high post evaluation values will increase.

Also, it was found that the contributors are classified into groups with high and low
post evaluation values. A positive correlation was found between the posting evaluation
value of the bulletin board and the posting evaluation value of the poster. Furthermore,
correspondence analysis was performed using the posting evaluation value of the bulletin
board and the posting evaluation value of the poster. As a result, it was found that
contributors with high post evaluation value gather on a bulletin board with high post
evaluation value, and contributors with low post evaluation value gather in a bulletin
board with low post evaluation value.

Furthermore, the negative-positive analysis of posts by natural language processing
showed a positive correlation between the reliability of posts and the negative-positive
value of posts, and it was found that the post evaluation value was higher for posts
with positive emotions. In order to confirm this result, the actual posting contents were
extracted 5 posts in the descending order of the post evaluation value and 5 posts in the
low order, and each post was visually confirmed. The posts with low post evaluation value
have many dirty words and symbols, and many posts do not receive a good impression.
Conversely, posts with high post evaluation value are polite sentences, and they are post
contents that have a good feeling of favor. This result is consistent with negative-positive
analysis.

Next, we created a model that predicts post evaluation values using a binary classifi-
cation of positive or negative post evaluation values. The model was constructed using
a decision tree with the contribution evaluation value as the objective variable, the stock
return, stock price historical volatility, turnover , the evaluation value of stock brand, the
post evaluation value of the poster, and the negative value of the content of the contribu-
tion as explanatory variables. The correct answer rate of the model is 0.756, and the F
value is 0.744, which makes it possible to predict the post evaluation value. Furthermore,
when the decision tree model was visualized and details of the model were confirmed, it
was found that the post evaluation value is determined only by the post evaluation value
of the poster. That is, a post with a high post evaluation value is predicted to have a high
post evaluation value, and conversely, a post with a low post evaluation value is predicted
to have a low post evaluation value.

Using this model, we evaluated the forecasting performance of the price-earnings ratio
on the next day with 40 highly reliable and 40 low unreliable contributors among regular
contributors. When the post sentiment attached to the post is "want to buy” or ”"want
to buy strongly”, the post predicts that the price / earnings ratio will rise the next day.
Conversely, when "I want to sell” or "I want to sell strongly”, the post predicts that
the price / earnings ratio will decline the next day. The accuracy rate of the prediction
at this time was analyzed by binary classification. As a result, it was found that the
accuracy rate of prediction of a highly reliable poster is 0.566, and the accuracy rate of a
low reliability poster is 0.477, and the prediction accuracy rate of a highly reliable poster
is high. Furthermore, as a result of conducting a chi-square test, it was shown that this
accuracy rate difference has an advantage and the accuracy rate of the prediction of a
highly reliable poster is high. From this, it can be said that highly reliable information
can be obtained from a highly reliable person, and the prediction performance of the stock
price of the highly reliable information is high.

From the above results, the model proposed by this study shows that it is possible to
predict the reliability of posts by examining the reliability of posters. Furthermore, it is
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possible to predict the price return of the next day from highly reliable posts.

By using the model proposed by this research, it is possible to extract highly reliable
posts as a preliminary step of analysis of qualitative data. By extracting reliable informa-
tion, it is possible to contribute to investors’ judgments on stock investment.

Copyright © 2019 by Katsuhiko UTSUBO

iv



BRAFERIRIT 1) % Bhis DAZ REE T

L

T SR SR K 2 A
SR E T 2
Wl 64 8 H

F— U — R ARSI, SR, BEb 3, e R

FRAM B OB %2 FHIT 2 Z L XN TH 20, Z0F)f%Z FHlTENZERERADE
FDOHIBAENZ 72 5, HER, BRATT D FHIZ X E RN REHRE AT T WA A, A
AR THHEATAS THMEHRLS U] WO BHEEH 0, EREMZIEERZ I T
DODRWHBEEZ N, 22T MEHRAL U] bid, HBCHET ZEHRIHERLLTL
FWV, SHBROKM EAPRZ NI LRSS,

IAETIE, =2 — A EOEMEHR S MBI %2 e 2 FiEE kI TE Y. il
U7-BEEN SN Z THIT 25 DX, i U BEORIEEME» SHliZ FHIT 25 D72
E, A RFEN—EDOREEZ LITFTWS, HEL, ZNSDOFETIE, EERROER%Z
DD e ITRT—HFIH->TH O, EMEROGEMICS KU, BRAE)H % 247 L
7ZHEDIEFADRNENWZ B,

EVETEHRMOEFEMEDIRTIE, 7240 7 =2 — ADEHEE L HET AHENTbNTS
D, =a—J)xy b7 =22 HWTIHERE DT 25 0%, EEFROERERID S IEHR
DIEHEMEZ BT 25D, MIROBEEDEHBEREZHWTAET 2D EMARED
NhHbd, UL, 7247 =a— R34 BEEEH D, TNTNVRRETF A NDIEE
ERoTW2eHETL2HE0EHD, B—DT7 T —FTIEHHLVWEEZ 5,

SNS7Z2 &, a3a=r—yaryYV— LOEERRFETEIEE > TS, Rz, HAKE
RIZE o TlE, BERERICHE L, HROMEREORZIFMKARLE LTREV, 72, A
BERIIWEREG 72012, FMEOZHBOLGL UTERKZED SNS 2FHT 2 Z & 9%
W, FO7D. MRETHEAESTTAZLIZED . BEROKS L LTORRME . EBED
T8 UTORRMNZ, HRROBEHEDOATE WS T, FEELZCENIZFEET S &
DHEEL R D HERRI SRR D D L E R 5,

AW TiE, EMER S U TOMRRERNICB 1 2 BFENAOEEN 2 TS 2 Fikz i
Z U, WEHROGEENEZEE A HMAEI DS ANDOFLPND L T2ETIVOMELZITH>Z L
ZHKE T3,



BROGHEE X, BRI G IS EHiE e/t L. Th2 HINERE L, FiHE
BEMMOIEETH B, HMINEE, Hlic A UV AL - RSTF10 VT4, BEHRG L, #
WD FERE AN, BERaE O RFEFEAGfE, BRI DOBFINED 3 AR IME% AL L TF
HIE TN ORSELE, HRREKRMT — 2 2HWTT o7, F— 132015 4 1 D5 2016 4
12HFTEZFET—X, 200TE1HNS 201746 HETEMRGET —X & L7z,

ZTNTNDBIAZR L BREFANE D EIR %2 AR5, IRDZ & h¥bh o7z, BN ER
IR A NV AV - RTTF 1) T4 @L< %5 e, BRRoSfEHbmEx L5 U, 7&
EHARBHE < 25 LRI O BRERHGE IEIEA U7z, Z AUERMAEIN S R A < . ZEhHs L
WIRPL, T2 b bR EROFEEDER T WVIRGUZ 2D &, BRI EDS & WP 5 &
WS ZEIZRBED TR A eI,

Tz, BREIBRBTMEO S WL — T BT I —TIZ I NEZ e Bbho Tz,
FE R AR D FRE MG & BeRi s ORI E I X EDMHBBRA R S, & 512, RO
R Rt & R ORFFHIEE T I L AR Y 7V AN 247 - 7255 HR, BRRHIE D &\
MU T BRI O = R AR £ 0 . BEREEEIAE DR Fe sk (2 13 8 R AT D AR
BREVPETEZ D bhr o7z,

X512, BRSFENIUZ X 2EFO XA R0 6, BFOEHEE & R AR DHEIZ
iE@ﬁ%#&bn ﬁy%47@@|@wmia%mﬂmm# WZEhbhotz, 0D
TR Z MR T 272012, FEEROBRNE % B FEaEAmAE A & OIEIZ b B R, ARWIEIZ 5?%
U, %M%mwﬁhéaﬁ THER L 7= & 2 A, HhaaHiifE DRV R I, 15\ HiEE
HEEZZHALTBOOT D VWHIRZZIT R WERE®E <, ¥l &mgmm@mm&m

%&Xaf%b\ﬁﬁmﬁfé&hwﬁfﬁb\zﬁ$/ﬁﬁt—ﬁ?5;o&%%a
ol

(2 BEREREANAE 2 BRI E A E B D 2 ST TS 2ET VERER L, T
IS HERE R %2 HARE U, BRIENE R, MRie A NV 2L - BT 7 409 71, 728N
&, BeREE ORREANGE, BEANEDO R A RIEZFHERE LT, "ERIZIDZET IV E
MEEE L 72, ERLU 72 € TOVIZIEMER DY 0.756, F DY 0.744 L 720 | FFEaTEiE 2 FHl 3 2
ZEIWMTEBETINER STz, IHIT, RERDETNVOHGULEIT, T T IVOFEH % fifE
WUz A, BRFHMHEIXEEE ORMEIHIEOAIZ L o TIREIND Z D Do Tz,
DFE D, HREEHEE D &\ BRSO BRI B RRRITE D E & P HIX v, I BT AE O
RN FE 3 D BRI R AME W & PRI WD EER L 72 5 72,

ZOETINVEHV, HEEFREDOS B, FEEDE V40 £ L EEEDOMKW 40 4T, #H
MRABIN S R D FHIMERE 2 MGE L 72, #FEITH S I N TWAEFEEED THnz v RCE
W2\ O ZFIZZOHFEIEBHMMINGERS EF I 2L FHILTWDE L, [F7ED7Z0]
MRFED 72\ ] D& ZIZEDOERFIIEHMMIPNESELTET 2 FHIT L LZRD, F
WO EMRZ, 2SI KO D U7z, ZORER, FHEE O &EWEREE O FHIO EMFRD
0.566, {SHEE DIRWEFEE FIIOIEMRN 0.477 L7220 (SHEE O &\ B #E O %l 1E fig
RPENZ R0 oTz, 5T, WA ZF/REERIT o 7AER, T O IEMREIZIIEAMED
HY. BEHEOHNEED PRIOEMENE N ERRINZ, ZOZehs, ([FHEE

vi



DEWERIZEHEDEWANSESL Z N TE, ZOEHHE D EWEHRO MM D T HIVERE
BEWEWS ZENEZ S,

PLEDREERED S AFRIZ L VIR T BET VL, BEGORMEEME, Thbb ks
DEHEBZPFARDLZ 212X, MRicEEI N REoREIEME. 3 abbERKIcERE
INEHRFEOEFEEO TN LU TCAMTHD WA, 512, TOEHEED S B HKE
INZSENFRIAGETH B Z L 2R LT,

AMEPRETIETIVEZHVWDEZ 212D, BT —XO0HORIEEE LT, (SHEE
DEWEFEEZME T Z e AEETH S, [FEMEOEWVIEREME TS Z 2T, BEROK
ARENDOHMMFHZEHBN T A2 Z &N TEH L VWR 5,

Copyright © 2019 by Katsuhiko UTSUBO

vii



B R

B1E
1.1
1.2
1.3
1.4
1.5

B2E
2.1
2.2
2.3
2.4
2.5

BIE
3.1
3.2
3.3
3.4

Ba4E
4.1
4.2
4.3
4.4

BHE
5.1
5.2

B6E
6.1
6.2
6.3

I C&IC

EOEREEN . ..o

VY —F T AFavDEE. . . . o oo
AESCOMERL . . . .

MANKKR G2 FIE

FEEDER . . ... o
MRS

SRTEARE ..
DHFE ..o

ERIFRE

WERT— 2O ..
BREOTAE ...
BREROME ...
BHEEDOTEE . ... .

EHEETTILDOEE

REOMT . ..
BREED .
BRNADT ..
BEEFHOETIVEE . ... ..

PRI ZE ZE D F

ERBLUVEED

B e

viii

14
14
17
19
22

23
23
30
32
39

46
46
47

50
50



BiE
B 0k

T & A 2PINROBH—E

ft 8B R ARTEHE

i 8 C K- &IRXEMREE

ix

58

59

63

66

68



M B X

2.1 MRRFERIODRERR . . . . . 6
2.2 MRRHERWOBI . . 7
3.1 R AOHBIEREER . . .. 15
3.2 HRMAOHBIBERE ... 16
3.3 fAmRiRA D AR REE R HRSFIRMOBGR . . ..o 17
3.4 BEOBFEBONSLV =N .. 18
3.5 BMBIOBFEREBRBROBEG ... 19
3.6 BFEE A0 RE . .. 20
4.1 RERRRE R E DR Yy 2 AR 24
4.2 SEH BRI 3 &P BRERMEE OB L . 26
4.3 CEHREM OV & ERRREORME . ..o 27
4.4 EEMREGELERBEMMEORR . . ... 29
4.5 EEERE OBRFEEBEARREMEME . . .. 31
4.6 FHRVEED L2 EAMLEIROBEO A ... ..o 36
4.7 FARIHEOL EWVEHO X AR IME L EFEEEMEO MSE . ... ... .. 37
4.8 EEEHEE OB RE TR VM & B I E SRR OB L L L L 39
4.9 WEREFVORGUE ... 44
6.1 PHHRGEENRGE PEHRBME AV OB . . ... ... 51
6.2 HHEBFEE - AMZ0 OBRFEU RS, .. 55
6.3 HHELFEE CEEROEBEDOIVARYF YA L 55
Cl REMEORESX . . . . . 68



& B X

2.1
2.2
2.3

3.1
3.2
3.3

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

5.1
5.2
5.3

6.1
6.2

Al
A2

B.1
B.2

AL THWABHEDESRE 5 . . . . . 5
FHEEMRELDEZE . . . . 11
FHEEREEOREROBGR . . . . 12
FET—ROBRE, BRER ... 14
BB — A0 OEREC . . . ., 21
BB MENOBTROBREE . . 21
BREE PP R RESHAE O & W& SR WEREEOE ... 31
AIHRUTEEIZETNAEER . . . . 33
IHRIEEOIMEER 34
BRI Evaluationj, & TS -0 OREE . . . . ... 40
FE N OBGET — X OBRMEAnEN oBFEE ... 40
HERON CEFEI NI . . . . 42
WEARIZ & DB AFEE T — X CORRIAGME PREER ... ... ... 43
WEARIZ & BB AMGET — X TOHRREEAGME PHESR .. ... L. 44
AL DR EEAMMIMNE RO FRAER . . . . . 47
PR BTAG A DA N TR R A DB EH MM AS RO F RIS R . . . ... L. 47
PR HMRMEDN ISR P HID EfERDO A “FEAER . . . ... ... 48
KRR D i b W R A O FEOm . 52
SEY R AN D B B AR WVE R R E OB R OB .. 53
FET RO . 63
MREET — R D—F . . 64
RIT 4 THEEBE . 66
KT 4 THEEEE 67

xi



F1ZE [ILBHIC

ARFFET IR RIS 2 2 Uy AR ORFEANAEOEHNEZHENT 2 €TV 2HET 5
ZerHNET S,

1.1 MROEBE=EEM

FRA R OB %2 FRIT 2 Z & XN TH 50, Z0F)ME FHITENZEERADH
FOHIEA RN 22 5, HER, FRATG D FHIZ 13 E RN RIEHRZ AW T TWB 5, B
WAR L TEHAMA T2 THEHERL U [26] EWHBREH D, EENRIEHRSZ T Tk
AR DRI NEEEZ N,

DO, =a— AR EDEWEHRD? SHEMEIZ ST 2 FEDMEINTE D, Bt
R H M2 W BEGED IG5 FEHRGEOMH 21T > 720 BICHEEE Z)L— 7L L,
S OIZERIFOEAWTHSEMZ FRIL 25 0 [21] . MffiO K25 [ERRIZ= 2 —
2 BN UMIEEZ X THMGZ PR L7250 [33] R EMH 5,

SNS 7 K OHEERH G WA 2 E MG HE AW THAGIZ FHIT 2258 7hbhTE D,
Twitter! D EAANA 2 BRI L 7 OEM & MGINS I ISHBEIRER R H 5 &
HLTWS 3] DX, fERcEfiEmE nzER» o, EEoESAADKEEN L BH
ORISR L ORI 2T > TW5 [24] DR ENDH B, 7=, (Al OEMHEHHEIG 2
LREBICET AMZICB VTR, TR B W THREROEREIC L 7B A& % H
ET DI LIZ&D, HGHRHHT A2 IR ] L8 (23] $5HD%, ISNSIZLD FL—
FONEZFRLUTOWABHEREROFTH, EFREHED T —HMOBERDASEIZINT
BD, TRTOSNSETHRINZERIHELZ KIFLTVWE LWV DI TIERV] &0
S [17] H 0. WEDH ZAAEHRPHMEIINEE L 52 2[5 H 2 L F R 5,

o DT, EMBEHRERIZELTOAMEB IR TWVEIHDONIFLAETH
D, EMRERPEZ 25 U COERKEKRDEEEICET 2 I3 fTbnTWaH Dk
B\, R EROEEEZHIET 22 812k 0. FOERIRICEF - 72 @B AEARLIZ
52282 YO THITENE, B FHIZH L THRERETHL LSR5,

AR TR, BRI RIROE S AA LB OBIR LD, BRI B T 2 ERITE%E %0
M3z eickb, BRERRKOGEHEEDOHE iz ET VLTSI e 2 HE L, HEXR
D& W DI EHZEBR T 5,

"https://twitter.com/



1.2 BEEME

EMEEROMGEHE L 1%, FrEGEEP SNSEOEZAADHNEN LN S \WVWDOHE|IEG TIEHE
BEMTHENE NI ZETERINDD, ZOBEMOEMHEZHEI DD Z L IZNETDH 5,
BIZIE, SBETE T 24 2 22— A& RN T2 FEBREDHEINT WS [16][4] 25, D
FIEREEZMLIN TV L IEVWA 20, FlZIX, HKE Factcheck.org? Tidk, AFIZL 2
Za—ARFOEBDREEZIT>TWVWD, ITNODFETIIRKEDIEHRZ LTS Z AT
ER/NAR

HARS LR EOFRIZ L 0 BHENICERZ 2T 2MABITbNTEY, =a—J)
Iy b= HWTRFEESMES T AT HHD [10][15]| R EVH D, 7z, 717
Za— ZDOMHIZET B TIFERRRNZ AL L 725 D 9] ED D 5, FlEHE D5 HIEE
ZFLFEIZf 5 U LSTM (Long Short Term Memory) (ZCH8HZ1T5 Z &2 & DK E D
LG (7 T200EH 5, HAFBOEMHHHROWMETIZ, HAFED 7 214 7= a—
A D5 ¥ % 4772 > T\ 5 Factcheck Initiative Japan®iZ CAF TR ZfHF U2 EHZ AV,
ZTNEWMFE T LI LITEXDETVEER L, ZDETIVEANT Twitter 552 N U2
T 24 I a— AR ES DDA F Y PEEIT> TS [12] DB EDND S,

o, T2 A7 a—ARRALEEDLRDH D, TNETNDRRLLETFADOHE LR -
TW5 (14 L92508hD, B—D7 Tu—FTEHELVWEEZX 5, HIZ, TFA M
Mo 2w T =208, REBT — X RX—ADMAASR, SEEH. XTI, UK 23858 %
FTRIEHTEIRERDHZ B L VIMELHD, T A 7= a—ADKAFE, T4
DHEMOEEE 2 T 2 FEIMARETHDI L EZ 5,

1.3 HBERFMLESE

SNS7Z2 &, a3a=r—YaryYV— LOEEREFETEIEE > TS, R, HAKE
FKITE o> Tk, BEBIRERICHE L, BROMBEOKEIIKARE LTREN, £z, A
PERIIHEREE D201, MEROLZHOEG L U TR LD SNS 2F T35 Z & 1%
W, ULRUADS, SNSHFEIZEWTIK, BEEREEEHEDOB I 2EHNE S b o 0
WTHRNNZ > TWDB, FIZIX, JBHOFA & L THRE BP #0OFH [27] IZIRO X 572 H D
Nhb,

BAHHZDA—NVEEBIZNUTHEET VY LT 4 v T % iT>TWEEET DR
PEDS, 2003 4E 3 HpANZ, [F ARy 7 - Uy XUHHIZ BB LTWE Y 7 M
RN —LTF 28V = AXDENEELAT D LD BEMBRD L7200, W
HOZFD & GESREGEIAF CHE S N b HMD7EE) TRMEDHRRDTE D HEC
ZHUTFIW] EWOISHEBEDA = ZERBIZEGE Uz, TOA—ILORIRT,
R =520y —XOMIEREEL, BYEERY)—LAF27 /0y — X0k

’https://www.factcheck.org/
3http://fij.info



EEMETAFETE R, TORBMEIE, BEMEEIABOZo728 UTHRADEWVWERE
LZIBRTIEFA—NEERE, B BoTHPBOEMEIZLE X H5FEL -,

TDESIT, BMoEMTHEALELGINEZ L H BT DS, HROEHE % EEY
ZEHEiT A Z L IXEHTH B,

I oI, AANBREROBRZMEG TH D, MABRIREZESNT I ik, FHERDH
s LToRAE, EREOITEIE U TORRAZ, fErKOEEEDON T WS T, 5
HEFE 2 E B 5 Z L SRR 22 0 . MR =R D D B L E R B,

14 YH—FHVITRFaVDEE
AL TR, EEEOHIETLEIERT 212570, BIFOMRQ & 320 SRQ %
#LINSEMATEZ LI LT,

MRQ: [EROEHEEFAREDOL I ETIMMESN, ZOETI O OHKMIIFRATE S
"7l

A RIRDEHE 2 ERNRETIVTRILL., £ DT TV ORI RE % G743
52 L REINBAREL S5, ERUERBEET V6, BRROKMDERE &
B H RN SR OBRMEZ ST 5 Z 212 & 0. S € 7V OB 5E
Al S %,

SRQ1: KMIFBEMICEDLIICHEEZEZ DD 7]
BRAGIZBEGR S 6 = o — AW BRI ND &, BRIRDOE SIAANE 725 Z L AR

ZHIoNT WS, WD E LERROBFREZHRA S Z 22k b, HRIROKRAD
fEHHE A~ DEERMEZHN D,

SRQ2: MEFEDEEEIZEDLIICHEINZH? ]
BFEOEEHE X, TOXFE2IT>BREL. TOBRBARIIEEING L EZO5ND,

AU &S BBERANATEH, BREEVPRLNE, ZORMADEEENRRZDNE S
WY, BEOEREIIHELZ X502 08T 5,

SRQ3: BBOEBERIEDOLIICETIVESNZ D ? ]

PR DOBROERE L, LD &5 LFHHEHE X2 HWTETMETE 50200
U, BEEDOETINVOMREE M 5,



1.5 ARERNXDERK

2 T TIIF A R DRI DWW T DI & FHEEDE F 21T\ AT FIEIZ DWW T DA
2119,

SETIET — XD/ H-VEHEDERL., HRDOT — XDV IAARIZDWTIT> 72,

4 HTIIBEBRANBDO I 2T WEHE 2 #5200 HMELZMIE L, FEEDOET IV
DIERKZE LT - 77,

5 TIHMEHEEE TV OMEZ AV, EROGEHE & HRMINER & DREFRZE TR,

6 T TIEAWZEDOFEHR K IS HBOFREIEREAD S k%2> 77,



$2E MANRRUOWFE

2.1 HEOES

A THWAHEZ K 2.1 IZEET 5,

# 21 AFBETHWSHEDES &

JH &8 E
ek HIRE, SC&E, fefeaifhi, #fdlE, &G, #REEza80
PR HASIEIZ X > TERICELN A
Bt VAN T ANE Y o RN
D754 Bz U, BIE S - #H
e e A 2 2585, 25 ERbRVOK
BRI 5EINnz T2585 ] [25Bbiwn] hojtEsh
BT > TR — 5 Bk
BRI = = Eo B %5 Bonu R
Behalo i 5 X - #faE OREIE, TRL<GED 720 ] 1520 720 )
P e &G TSz THWZ W] B E W2 W] D b B,
MEInNTVWiWEESH 5,
- BeRaBE 22 S ERR U 72 BB D LGB IT AT S I /-l E K E W
P e o e o
EEHRCE WL, NS W EEL R I WHEEE R T,
FHET—XR 20151 H1H”MS 2016412 A3 HEFTOT—X
MREE T — & 20171 H1IH”S 201746 H30HEFTOT— X

FERTFT—RZDS55, HBREFHMIENIE & & &7 b BB FEEE 7
5 & 5125 R LT EH L 7= 280,000 55

AT AMREE T — &

MEET — X D55, BREFHEEAE & & & 722 2 BREAFE L 72
5E5127 X LITHREH L2 60,000 #55

A 30 B41 FEF — KB BV THRED S\ L6 30 %
W LA 30 D BAIE D 5 B BRIOZ\ L0800 40 B
R SRR O T — X I D % N DR D BT
TR DI

TSR UHRIASE®E | SNIHI0D B IR D BRI 0 FH




e

%

BRI D HIRFREN SR D 12 » HE A MU AL - RTT 14V

2 H
S A UCHRATT FV S
SEYHIRGEE R AR D H ks E S DS E

PR ORI | SO EE T — X IR 31T S e D £ ST oD -2 il

HEEDRKIEMEZEZL, -1 1OEE &S, 0&2HV., -1 2%

FH AR A . A X e
- T4 1528V T 4 7L, BE/NECHEOREERT,
e BRE 2 TIEEMNT L. XA RVEHENSHEBEO XA EIHEE KD,
R 2 H R i

BRI 3 AR O T L7z % 0,

2.2 HABTIR

BERFALOBHRILEDG L UT, BHERBADBE LTS, REGEP VMO T5Y —
L& UTIESNS BEHRY =L TH5, SNS Y —)LiZiE Twitter ¥ Facebook! 7 ¥ 4 7
DL DN H 5, Yahoo Japan #1202t T 2 textream 73K 1L, MRAEH DR T
HY., BHRABIHZT L IZEHRNDRESNT WD, X 51T textream R MIIX, BEFRIE A

% i3 B4 A ID A3t
5, T ZTAIIZETIEt

HEINTHEY, BEERO 21T ITIXIEFEITHRERY — IV TH
extream fgR” MK (AR, MAfERK) 20W3T56Z 227,

HAFBRIROMRZ B 2.1 1ZTRT,

2121 HAKHS Y«
AREES 1 | 7974 X% |
BRIRES2
il
" BRES 2 BWES 1
T gyﬁa HRES1
EWES2

B 2.1: BRAFERIDFERL

MRAF RIS T 212, R 5 TR S N2 R A D O RO O BRE I

K& T TXIlE D,

IN5 D, BRHESRUEREESIZERTH L, §205, fan

"https://www.facebook. com/
2http://www.yahoo.co. jp/




WESPENEEE VR TH D, EREFSVEVEEHWERTH S, £z, KEs
FEBETH LD, BEEAFDVRIFEBRMEHT I L OARTH 57D, KRESDHEEIC
KIDDHDGEND 5,

RIZHRR DB 2 X 2.2 12379, BAGIZIE, BEEES, KRS, BREAOR, &g &%
FaE A, BRI, RERMESPNE TN TS,

=L BTN -
zo—f, T-EmEll WCEY LG
i< WL vET
- o5 ERE €303 2| [#3mbaw 3z
el v
oo o—BEEd
3088 — FEESHES
B < blEw
- +5E5 1 +5Ebiv ¥
AHEwED
N —REEDD =
phEE BT RERE
BOEMEECBAL Sk, AT y_|TI0
THRETRS 6T TS . ELW, B E R AOHE
- _! ';I-’-l !:.-:BH_ D-;

e S
gﬁ RGO — RIS -
FRE b Lo bR B E

&L, EEOEw

AEMARE
&L F RO
st

- 1] 2383 2| [#3Bo&w 3

2.2: HRAFERIRDHI

DU AIEH OFEMI 2B 2 R 9,

OIFEFRE ID 2L, Bz T o7 BKiE 2R, ZOKMEEID 3eBrikc—EE
3%,

QRIEMESTEZRL, M21 TRIZMEZTLFALTDH S,

@FEEEMEBEZLZRL, ZOBRMBEZTIINTLRELZRLTVWS, 1 DORMITHELD
BIEHMZITS Z LN TE S,

OEBRANEZ R L, BREEICLIRMEDOK 2R T, KMANATICH&EEZEDL L
MTE LM, HHIIAHEDONGIE T 5,



@RBEFHEEZR L, ZORMIEFHINZHRZRY, BEHFES ETERRI N, H
U DGEIZIEEMETVE VD DIVEDERIEE 45,

O X B RAFEAM %2 R 97, FeRREEMN & X8RS B O DAE R & 7T B ADSEEifE & LT
ERFEIZ, 2585 LI T2 BbAwv] 25 LTWS, =72, 47U
B 5EINT WAL TIER W,

MOIXBFREE 2 K3, BREE &I, BEfEED BRE0 72V (5720 720v ) ThkTHR) TH
Wz TERSEWZW] O DDBEONENLrE2ZRFICMNETEIENTE S,

DR DERIGRD T — X DEAFIZH 72 > T, Python2.7 2\ 70275 L %E
L. Web BiHiz 227 LAY T2 I2X0BELE, BELAZT—&I1Z, HTML B
RDEDTHY, Z#H%E Python D XML 714 77V Z2HAWT, O T—RX~NEEHL -,

ZHU 7T — X % SQLite? 7 — X X— ZITZ LA L7z, SQLite & 137 — X R —
ATHY, T—EAR—=ZADHEARNL SQLEREDOAZET S, 1 VA M= HEHETH D,
TFT—=ZDPFITITELTH DS, AETHNWSZ 2L,

2.3 #kff

BRAM 7 — 20&, BREGESRIG AT (PAR, HEE) . ALIRRESEGEIAT (BUR, ALEE). % EEE
ZEEIAr (BAR, £3E). WMEESEEIAT (BT, f&3E) 12T SFH9: 00425 15: 00 £ T
(FLFE, FRE. fREREIE 15 : 30 £ T) IZHGBI S N AR DFREMIED T — X 9 SEKR S vz 4
AL HREN S5, AREL X, BEHFOIXCDIZDOWIEE (BUR, BfE). H51HH
Mz BWTOR&EME (IR, @), BRI W Tom%E (BAF, Z46). 51
MO THROMEB: (IR, #&E) THRX %, tEE LI BBl nzHkRoEz2 KT,

Tz, MMM IEH % DEEHICBI 5 4 RKEE HREZHE S HIRMMliE, AZ 222 H
7o A R & HSR S 2 5 AR DMEAET 5, AFRIZB W T, ER DO OHI N8 &
KT B EIT D DT R L, BRBIC BT 2 2RN R E S5 -1, o H %0
D WEE 2 PR 5 Z & AT & B HkEki 2 Flvwiz,

HIRERARZEGE AR Z 1 H & UTHRW, BEIEH OO OEEHIZE T 5 HIREAM DI
i, EMEIZZOAOKREME, ZAEl%ZDHORZME, KIEIXHORKEEHOKEEZ KT,
HokE X2 0 A I S -0k E =T,

MR 7 — Z 1, 9087 7 b2 7 RY*®D quantmod € ¥ 2 —)L> % I\ H Rkl 2 HUE: U 7=,
X 512 Python2. 7 IZTER LT 0 75 L2 T, HIRFKIZZ# L 7=,

%https://sqlite.org/
‘https://cran.r-project.org/
Shttps://www.quantmod.com/



2.4  HrEARE

S AR U 72 MR A F AR D #efi B OFRA 7 — Z 1%, 2015461 H 1 HAS 2017 466 4 30 H
F COMMOHEE, FLEE, &EE. R B LU T W5 4267 $4f 2 w5 e Uiz,

F 7z, RAFERRD AT H 720 HRAFE R D HAT 2 KA DORAXDEG [ 23T 5 =3
HOHfE Uz, HEETIXEHD 9Rih o 15 K (ALEE. HEE. MRkl 9 KEd: 5 15 Bf 30 43°)
FCHADPTEING, BHRROEFZAAL, RADOTBEHRNIZ LI VEEEZZ T %2E
Z 5 &, YD athz HlTf7 5 5a. MAGEE MO N S & 17 bR WK ER T4
TERLZBEDNDH B,

A TIREED -, MRTFEEMTb NS RIS HOMMIZHEX 5 Z P, RE
H(HOMATEEMTONS £ TIEYHOKMAE RZIRIZHET S Z eh 6, AfanRikoH
FERDO XS,

BIEEHD ORNSHEHD 8RS 9 METEATHHNMME U, 92 SFEXHD 8
FF59 0 59 M E TR UHHAMN & T 5,

LT —X1%2015 41 H1H”S 2016412 H31IHETDT—X (MUK, ¥E 75—
REWD) L, 200THETHIH»S 20176 HI0HETOT—X (BAR, MGET—% &
W) D224, FET— X T EITWE TV EER L., WEET — & TE TV OMEH
HLUIEMGEET A Z 22U,

2.5 OWFE

ABE TN S F—2< 1 =Y 7 OFROBAET .

BO)EaH

RO 1, 2 DDBH o,y LT B L 212, o R HIIER, y 2 HIERY L, o
vy DBIREASD Z LT, 2 Ty 2 XY HMRERDSE 22 [20] ThB, 2 &y DHT
RENBIART =2 ((21,00),(12,92) - (Tn ) o R 21 TRENBERRE, £F—4
Dy MAROIRAED 2 FHPERNE 0D &S RERHEE ab ZRKDODB LT, y& o TH
BY 5,

y=axz+b (2.1)

HEARSEZ NS Z LT, RAO DL S y OEEHET 2 Z LA TH 5D, &
ARTF=2Z6d 5, HRAOYTIEFEY ORI ZRTIBIEL U TORERE R?(R-squared)
FX 22 TRIND, Zhid, HEMEDREFESGMZEAREDREEAHMTHRLUZHDT
»H5,



R2 — Z(gl - 35)2

> (yi — 9)?

g EERA» SR I N AHEHZ., ¢ IIEATEEERT, JERBIZONS 1 DfEE &
D, LIGEWIFESTIFEDA LW LZRLTVWS,

(2.2)

EEIV i

HERSHTIE. BRERSTTICE T DFHAZEREZEBEE L7286 DTH S, Tbb, #il
AR y &, A v1,20,...,2, L OBEBREFARSE Z . TH S, HIFRNIK, X 2.3 TR
N, BT —REDy i OFAED 2 FTHIDE/NEL 725 & 5 BEIFRE ay,a0,..,an,b & KD
5 Z & CHBIAZ R 2, BIHERTRIT LI LN TE S,

Yy=a1 XT1+ax XTo+..+a, X xp+b (2.3)

PE BB R?(R-squared) (& B [ERE T & FFRIZRD B Z & W TE B, EHERIOLE,
FHAZE 2 P T EPRERBN LITED K ZeBRIoNT WS, ZD7=, HEERSHIZ
BT, R 2.4 1R T H HE R AYE R R*2(Adjusted R-squared) % i\ 5,

n—1

R?=1 (1— R?) (2.4)

_n—p—l

ZZT, nFEAT =R p EHEBORERT, HHEFEFEAREHREILZ 025
1OEZED, LITEWEELTEHEIDRIVWI EERLTWS,

R FRER

FHEARE L 12, 2 0DE R o,y DEFET D L 2, 2O T — X DBRERTZ L TH
h., RN2.5TKREINS,

COr — 5 i (@ —T)(yi — )
VAT -2 T - )2
== D1 T (2.5)
7= Z;ly

— S DL DEEIN N T DL B IS 5 Z &2 TIEDHBBEMR] &, #ic—
FHOZEEDIENNZ & 0 MG OEENWA TS %2 TAOHBERR] &\, 2 O00EH%E
XY FH - THA R 2 fER L 72 B2, BRI AR S U < IZggn e &, T2
FHBE, S5WMHB e RBLE N5, HEREIZ— 1256 1 OEZED , HEIORE DH L %% 2.2

10



2R,

# 2.2 MHBIREOHZ, [20) XV EIH
HBRBOM | HBRRO®RE |

1~0.7 S8\ IE O AHEE
0.7~0.4 FRFLE O IE D AH R
0.4~0.2 g5\ IE D AHRE
0.2~-0.2 F e A CHBEZL

-0.2~-0.4 55\ E D FHES
-0.4~-0.7 FRFREE O A DR
-0.7~-1 RN E D FHEE

AL ARYT VAN

AVARYTFYAMMIE IZ. FNEFNAHT TV R L 200F — XEOBRE TR 5B
12y 22DF =X D70 AEFHFEREZBAKZLUTRAR T L, TNENOA T ITYED
BREHERD7-ODFIETH 5 [32],

AVARYTVASHEITS Zick 0, £A7 TV HEHAMOAEULEITS 2N TE 3,
ZONKME, ZHTITVDOY Y TNY A XOFERKMINZNENWSITAVY bEDH B,

k DEIRRERTE

k DEIRZZEZMELIE, BRFEHOBDO T — X NEOFETHE, GRAONERT—2%
kfEIZE L, ZOHD 1 22BGEEHT—X & LTHW, &R 2%E 5 -2 & L CEHFEY
2115 (% C), ZOBEMFEE % k Bl R L TITW, £DYHI %2 AWT 1 DDOHEGFHEER
L35 T, ARVERT— X TR D RO OEEME SR 2L 2N TEDL Z LA
Mmchs,

SREAR

PERENIARFEEIZ XD DB ET S BEMFE OFE [30) TH D, RHEEOHIAHIHD F
WL pEERL, EXDHINEG I I A2RET S, HohrUDEZONZFET—X
kD, READHI L B EEDRMEEZREL., HIZGEAZONT — X THWIEZLT S,
Fo, WEARZIE, FET-XIZHEHALTETCLE V., BEET — X TIREARKELIEL
BoTULED, NEFE] LWHMENKZ 28N D 5720, WERKIZBWTIEDH 5
RCFEEITBYS THND ] 2FE17T 2560% 0,

11



POEARIZ, 2 BMERE MO BT E FIRIC AR TE S BRWGED L WAL, BiEE T o8
SNDRMEDRTH D Z EDRTH 5,

AERREEOFEFE

IEEED2MHENEEITOBIC, ET VO FHIKERZFHMET 2 LT, #MER, FHE,
FETIHi 2475, THMEE EHEOMAGOLEIX, R23DMEE LR S,

# 2.3: TRHER & EfEORGR
Tl
ik =
TP(TruePositive) | FN(FalseNegative)
FP(FalsePositive) | TN(TrueNegative)

I |

ZZT, TPIRIEEFHIL CEDMEMNIE, FPIZIEL FHIL TEDEMNE. FN XA & FH
LCTEDEMNE, TNIZAL PHIL TEDHEMPAZRT, ZORROAMNEZEHET S,

o IEfER (K., Accuracy) 1EXEETFHLEZEODI HLIEMLZHDDEIE,

TP+ TN
TP+ FP+TN+ FN

(2.6)

Accuracy =

o AR (Precision) 1FEEFHILZHDDIE, EBIZIETHAHEDDEE, 0006

1DfEZ &%, Tp
Precision = TP+ FP (2.7)
o fEIE (Recall) HEIZETHZ3DD55, ELFHLALODEE, 02510
iz L5, P
Precision = TP+ FN (2.8)

e Ff{f (Fmeasure) WERE BEROHFMNTYE, 096 10EZ L5,

2 x Recall x Precision
F — 2.9
measure Recall + Precision (2.9)

WEREBHBEARIIN L - N4 70K, ThbbEAEERE2 FRIE LD LT LHEER)
THD, FHEARE2 ERITLS LT HEEERNIBBETHS, THo DTS
ZLLFMEZFETHILICED, DEMEICE 2T VOMEENFHEATEETH 5, FIH
FONS 1DMEZED., 1IEWEEETILOFHIMENEVWI & 25T,

12



I CES

FRES RN & 1%, LT OWTE U TR T F A MHPEER L XN 5 EIED H 5 Fe/NEAL
PHERP ORI I NIFEICHEL, ZTOHFZHSNITE I L (19 TH D, MREEMNT
WERTIE, BEEEIEIENDEE L BFAERTFOERI N HRVEBLETH S, sBldfmail k-
THEI N, ZOHFANS. WERGEEHEIEEIZA T o b, NWALE L IZYHEOREXCHE,
WEBREZRTFETH D, BEEEFEIXIFR B E U TIEE®RZ R R\WEEE R T,

ARFZETIE, BEREE IS, WATED A% JLREZEMRATIZ THlld LA L 72,

EUF AT NI

LUFAV ML, 7RI SNS THEBEINTWSEWERTH 5. HKBHBIZIAD SN
RS EANT I a2 E S, BIGLIE NRIERIEL) 28] 1Tk s &, TE) &), =],
M. THR]. FﬁJFRJ (&1, T2, T#] O 10EE, SIS TVWE, ZORHOH]
3% 10 T O BIBIZ T BIRARERTFOLNT VS 1],

AT, BIFOEZRY T4 72 HT 4 7O 2T B REEEER L, &
DXy FAY N ETD, £z, —BRNREZ L UTEN S [11] 23 BRI MM SR
MOMER L 7Z8E L ORI ZITD 221280, HEIZKDE NI DWTHHIGI L7z, HEEREIE
Mo IR &1, AIREFEREA Y Y — A LT L, BB 2ETOAY v
MTETMMELZEDTH Y, BEDKEZE. -1 ITEWIE EHEMBIY, +1 125V IE R
TREUZREETH 5,

13



AFETIE, textream #aR_ i (BAF, HRRFERIR) OFEEHPMDO T — X DoaMrzirv, K’
AE. ALEE. #4EE. fEREIC B9 542 4,267 WA 5. BN ORI DRME, EHA 7R & & 2
BLU, GEHEETIVAMET 27-200HFHAEZTL LI, FEEETVOHNERKLE I
HIEHEDEZEEITD,

3.1 BTRRT—YDHRE

ARRIE. B2 KEOEMEDHE ZRAANTHLN, TS5 TR TORRROBEMEANE 2
DT L FHEEOY Y —ANSEZTCHIWRETHY ., T —2BDZINS, 4
HHZBWT ) A ADL KR D EMRAMPTERLLRI2HBHELEVWEEZIOND, TDk
B, T—RDOREEFART, DN REL > THMEIT I MEREREDBHZ <HETh TS
24][18], AHFZETIIBEMF EH LG Z P D E LT — X D32 75 720, SH4
DT —RENEEIIHDIENEELWVA, /A XL THANMETS 7-0ICH
HIFAE L LT, T—ROREPERHEE A, DINRERDE 22129 5,

£9 G Lm0 T — 2 DEETV, BRROT X Z2HE L, Briid2®
TRUESIZ, RO Z L1z, BRAAES SOt 2 &ML BFEEVFEL. &
WE ZEB ORI EB ORI ZITS 2D TE D, BiaH L EREEE WS BR T
T, 2EROEMEEREBHMEREZRHEST S LT AR ERORBREZED Z LTS5,
Z 2T, fRRDFE T — X ORFEL BEEE S HAN AR E K 31 ITRT

£ 3.1 FEHT—XOLREHR. BREE (201541 A5 2016 £ 12 H)
HE | fi |

Bt di 20,095,466
e TR 216,615

£ 3106, ERENE 20,095,466 TH O, FHT— XA 20154 1 H 1 HA 5 2016 4 12
H3LIHETO2ERTHD, £4267THINTHBZ 6, 1HDZD D 18O TR
Y9 6.45 TH DI DD, T OFEEP RO FEHRZREXMEE UTHWRE S 9
EWS Z e mFARNSL D, OO EFEEZFARTAIZLE A, HIZIX20154E4 H 1

14



H& 201544 H 2 HORGEE (83— F 9501) OBREBUZENE N 107 B LU 86, H
AIKEE (BGF 3 — N 1332) OEFEEII 1 B LV 0 2o TW0WB Z e hbhrotz, 2O 2
O, BRSSP HIZK DR Ad 0, EEEZHWNTONT 2 Z LITEY TlERWeE S
Z. TN NOMEB OB HANRHEZ NS BELD B Z L bbb o7z,

F 7z, BRERIL 216,615 TH D | BifaE — A4 72 0 OFRFEHOEL 2.8 %ETHH Z &
Donbd, ZOENEBD D ORFEEREKMEE UTHOTWWAE S 2 REHT 5 7260, )]
DOEFEE RN R TR T AL T 5, FlZILEFE ID 57 5G0awZBguzNINykNDQ-”
DEFEEE 2,184, #FEHE ID 57 vivCplR3siEIV1x9y2]l-" O#FEEIL 313 TH B Z 2 h'b
Molz, TOZenodH, BEHIZL > TENTNOEREILKE BV, FHEEZZDE
FHWS Z LIZIEE®RLB BN & bnrb,

THIT, 2005 FE1H1IH”S520164E 12 H31 HETO2EEMTHD Z L 2HEF R 5L,
TRTOBREENMFEAREL TVWE LB WEEZISNS, TRTORFEIEHHE
L TWd T 5E, BHOEERREERIIFE T — 2 PEORFAEE 216,615 L [H U272
%, Tl BREENCEFEEVPRELRD L 2BER 5L, BHOEREN —EROERED
WBHEIFFERARVWEDBEAD, £TI T, BEaEIBEHBRERNRDS 72012, Fmiko Hilo#
BN R E . B3.1ITRT,

number of monthly posters

o - _
o —
S _ _
o O _
5 o —
2]
2 _
a
Y—
o
°© 5
o Q2
2 ®
E b
=]
2 _|
o
S |
S
[Kp]
o - e e (e [ () (e (e e e e e P P ) [ [

2015-01 2015-05 2015-09 2016-01 2016-05 2016-09

date

3.1: RO A BIERER (2015 4E1 HH 5 2016 £ 12 A)

3.11%, 2015 4E 1 H2 5 2016 £ 12 H X TOH Z & D4 4,267 I~ DEFHE R Z R L
72027 CThb, AUERENP —HTEZOHICERLUZGEICL LEZATEY, HZ I

15



E TP OBIN DRI R LU 7 B Oz R L TW5b, ZOMTIE, &b EEEHN
PIRNDH 2015 4E 1 HD 23,025 A, IEZ VDA 2016 4FE 12 HD 33998 TH Y., #1.5%
DEVRHZ, 2LTenb, HRMANDEMEBIAIZEI > TRESERD I LD S,
BREBPERT 2L \VWD 2 eid, BB ERT 20TV nrEEZ OGNS, £I T,
FkRIZH Z & ORI E R FER 2K 3.2 1TRT,

number of monthly posts

60
|

number of posts (x10000)
40
|
|

o - L)}l L __p___ QL _Jjl___pl gL gl ___(jL ___J.___IJi___ gl ___Ipl QL _ I Ipl___pl ___BL__ QL ___JL I}l

2015-01 2015-05 2015-09 2016-01 2016-05 2016-09

date

X 3.2: RO HBIERE (2015 41 HH 5 2016 4£ 12 H)

3.21%, 201541 HH5 2016 12 HX TOH T & D4 4,267 S8t~ DT E =~ LT
TI7Thbd, ZORMNS, AZLITERBNPKRESELRD, FEHT— XM TH 5 2015
FE1HNS 2016 £ 12 HIZBWTIE, 20154 1 HARH A%< 36 HEFETH D, 2016 4F
6 HOS 77 Fidfa b i oTHE Y, ZE2M50ERH B Z Db h b, £/, K31 &K 3.2
ZIECT B & [FARROMEAIDN D 2 K 5 IZHANNS, I T, HilORFEER L BRREOM
FAGREE PR 725, 0.963 DIEDFRWAHBEI2ZI R S 7z,

ZDZeno, BREEBEEFEEIITMHEERR S, BREENS <705 L &L HE R
5Zehbrotz, I THRBEEBROER,. T2bbBEMBOEBOINTERNEFZZ S L,
MMDOE ZIZHEINTVWDD TRV LI NG, £ T, RITHEM & BEREE DO
BHHARBZLIZT B,

PRI, 42 4,267 AN OMMMi OB & 2 RK S 2 TH 5 HREEEMKMiZ N5 Z 2L
7zo HRETYARM & 1%, HEE—HRIZ L33 579 2,000 4R 5 & 360 Z & AT RKRI7ZR N 2

16



BEAOOhlidi L. 4 255 M CTHEE N2 F8 8T H b . HAMKA TS OB OB & %2 R
LTWaEERD, 225 SRIZBEBEGR OO ANBE A TON DD, ANEb S 7ZBRIZH
ANE DL LHTORH L HEGMEDR D D XS ITHEINTWD Z LW TH 5 25, T I T,
AR R L HRE ARG O BEfR 2 J_, BUE I U728 R 2 X 3.3 1ITR T,

Relationship between nikkei 225 stock index and number of posts

© o o n=24
] cor=-0.487

o
g - o
= o o ©
x o o © ©
B © |
:D:_ [a] (o] o
ks o
— (]
2 3 o]
= o °
c o o o

g o

(o]
| I | | |
16000 17000 18000 19000 20000

nikkei 225 stock index

X 3.3: famtA~D A BIHREE SR L HRSEERAM O (2015 41 A5 2016 412 A)

4 3.3 1%, Ml HIx D BROSEIRRA, #ERz H IR O 200 D fe R~ iR~ D fEsiE & L T
W5, Mo, HEEEREM e HBIERFEESROBRICIZADHENR ShE, 2RO L
U T, MRS ORI IE SRR UE A e <L BREEDME W IRHIZ BRI Z W2 L 2R LT W5,
ZiE, BMEAME DR FEE RS . THRDOLAPET ST B W05 Zen 5, Flin
TRWEREIZIZA 2 DRI BRIR A B 0 | BRMliA & < 21200 T, BRICHIEA R <R o> TW»
DT ARWhrEHlENS, ZOMEPELVOTHIUL, I OHEZENTE, Ml
DR EEIRIZ XIS RN DEFEH L <o BRI A B W EIAR I X R AN D RO D22 22 5 D
TlERWhreEZ o5,

3.2 HRWRBORAE

31 EM o, B0 EEIZ & 0 ERIKOBEFEAFE I NLDTIFRW P EHAIE N,
T/, BIRHE L ICBRBN R 2 bbb oTz, T72bb, BRRIZE > TIEER
BNGD D B Hamilil,. NRDRWERRD D D R L AIZRFEN R 5 2 &P
b, £, HRHOEHEEZ DT 572012, $iREEHEDREIEE LT 57012

17



X, HEREDORFEL LWL EMIZOTBITbN LW EAREIND, £ I T, #M
DEMBEZREST S Z 212k, AFRETHR LT HHMEERNT LS LI L7,

SRR DR DI X, SN DIFTE 2 B L. T DBENHIC AT T 7 & %
DRBOMMIERERITHI N TEL AL — MZEHWS, ¥ 3.4124 4,267 #HOH,
MBI DFRE Z N — PRUIZRD L2 D 2R,

pareto chart for number of posts

o

g

- o

[ar]

o .
5 0
£ 2
= - © o
i) o
o © 7 s
jub]
5 e g
= 2 4 =
& - S
i o 3
: T3
o (=T o

(3]

— cumulative percent
o - — percent of every 30 stocks

] [ | I [
0 1000 2000 3000 4000

number of stocks

X 3.4: #FHOEFE DS — MK (2015 1 HH 5 2016 412 H)

X 3.4 1%, B G A2 BeRE & R DL WIEHIZAE AR, x Bl 0 D HH» S 30 DD % £
DI BFRBONZ ERTENT WD, BRIE 30 #4i8 Z L O HFROBERE D REM D%
RUEZHEDTH L, ZOMISIE, BEOED L SIE EAL 30 8608 D Dk o BRI
DEZERLUTED, ZOHPHI0NDRBAOLLZRL TS, ZDZehs, HREDZ W
A7 30 B8 TSRO BEFED 30% % HDBHZ L 2R L TWA I L hbhrb, ZOLD
12, FRIADF ZAAIREE O RIRICER T AR D B Z EDbhroTz, £72, R
WODBMIZH 2o TEDHIREDT — RENBER I LS, AL TR, HFEEH1L VW E
Az 30 SEM D RIRIZAR D . EAL 30 BENIZ KT L T T — X i 217\, AL 30 8D 2
TNOHINS T 2RO OME RS Z 21235, b, kAL 30 8 O#4 B
KO ENFNOHHADOERGE, BREHR O —EHIE8% A ITRU 7=,

18



3.3 KEEHORE

Potthast[8] 513, 71 7 Za—ADFRFEE LT, KEL 3200 E2TH->TW
5, ZDOHIZ, Social Network Analysis £ WD 77TV DH D, THIESNS R EIZHEWT,
THRDORIERIRIREZPFARD I LIZEID, ENBRT 2 A 7 Za—ANEINLE VI HDEH
REFHETHBHLEEH LTS, ZDSNS BT BEMIEDRBEEZFTARDL L\ Z &I,
TRDb, RFFIZE T 2R OBRFEER ORI 2D L TEE MR S I EDVAHET
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ZENHE, DHLLLTHRIbLWVWEEZSND,
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boxplot of evaluation value (2015-01-01 - 2016-12-31)
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TR S % & S IFHRKMENES R 2 IS, £z, BRffic ARV AL - RI710 VT 1 &1
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Price; — Price;
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relationship between average price return and evaluation value
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Volat; = rom—— ; (Returny, — Returny) w2
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relationship between average volatility and evaluation value

mean value of evaluation value
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relationship between average turnover and evaluation value
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TR s mAE D AHREFREL (cor) 1%-0.497 £ 720, EOMBERRE SN, Tho kb, 50
EREWD, FHYHARGBERED ERT 2 L. RO R THEELS FET 52 L 2R
RLUTWB, THROLBMMIERICEG S NNIEEINBITE, FHE X 213 EERICTT
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Histgram of average evaluation value by person
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Histgram of coefficient by L2 regression
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negative/positive analysis by unique words

n=800

cor= 0.333
p-value:<2.2e-16
Adj-R2:0.10967

I I I I
0.0 0.2 0.4 0.6

average evaluation value by person

average negative/positive ratio of post words by person

X 4.8: HHELREE O EER R TR VE & EERTEGEOBIR (2015 4E 1 HA 5 2016
12 H), WELFEE 01X 800, MEIAEL 0.333 TH D HWIEDMHER R S5,

4.4 EHRETAOETTIVIRE
EREETAUT 2ODOHEHE

4.1 BT FIRFIMAE & SN DBIGR, 4.1 2 CIXFIIBRRREAGAE & 55 RIRAG 5 2
DORfR, 4.1 FTIEFIABRREHIE & P33 H kAl BV OBIfR, 4.1 5 TP Baarii e
VI ABTGE R, 4.2 T TP ERRERHIIE & Befa & al Vi SR arHilifiE O BIfR, 4.3
BT, T IRHEREmE & Bt TR DD BR 2 R T,

AT TIIERRAHIEZ RIS 272012, B E TS, Rk e MRl Befa, BehEm
AL ORRD OHPLME UTHY TH 2 Ll U 78R 2 v, SREarilife 2 33 2
ETNVEMRT 5, R44ITHEE TICHH L2 REEO —HE2RT,

Bt 2 82 W TE T IV EEET B2, HINEROZEA T — & & U T ORFEH
BB I ERE > 720 DEHAVWS &, EHMRETIVEHBET LI LERATARETH D,
BT — X DIEL A1l o2 DEHWEZENEFT LWL, TDRD, —RIIZT—
ﬁ@ﬁﬁ%%ﬁ@otb\?~Q%AI%KWWDTE§K?6$OE$$#&b%fb
%, TZ T, AMETHHT LT —RIZOWT, BREFIEICRD D205 0 2RET
27202, FET— R EWGET — X OEFEREAME & R BEF U 725 R 2 K 4.5 1R T,
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K 4.4 BWGFHE Evaluation, & FHS % 72 DR E
[ Z% [ EH |
Stock Return; SRR § DR H UK A 2 =
Rl 5 D 12 » H HIR e A
MOV RTT 4T A
StockTurnover; BN DI HIRGEE RS
Stock Reliability; BORE 5 O I H R AT A
Bk 28R UEREp D
SE YA H R AT A
Sentimenty, Bk DOXHRIME

StockVolat;

UserReliability,

F 4.5: FEBROBGET — & OB AT 51 D LR

% BeRiRPAfG | s
FET— & | BRESETME <0 | 288,531
FHET— & | BRI >0 | 794,056
MREET — & | #HKaREifE <0 | 34,075
WGEET — & | $FEaEilifE >0 | 34,075

A5 5, FHT — RITEWTHA ORI OBREEA 288,531 12X U, IEDEEFHEFE
A D EEFETELA 794,056 & 25 A EDENH B Z L 3o b, £z, LT —XIZBWVWTH,
B O EREGFEATE DG A 34,075, ([E DK FaaFlifE O BRGED 34,075 &0 TH6H 2 %
HEWERDHBLENOPY, ZOFFEMHHATEE, 5 FL FEPFMATER VW LTI
ns,

ZZ T, FET XA KROBGET — X % BRI EASE, BCHBUCZRS L5112, VX
LZZENENREHUTHEHT 2 Z L1 U7, ZOME, P87 — XL IE QBRI FEAHifE 2
280,000, & D EFELME % 280,000 & 75 L 52K EH L, &5 560,000 DFEET—X (LA
R, ABFAFET—R) 2REH U, FRRIZ, BEET — X 5 5 IEOEFEFEHE % 30,000,
B OHFEIHIE % 30,000 K EH LT, A&t 60,000 DMGEET — X (LR, FHEEE AMGET —
R) ZAEHKL 7z,

DT, ZORBHEAZEET - X CTETNVDEEZITWV., HABEAMGET — X TET IV
DMREZMGEEYS 5 Z £ I12T 5,

EERETIV

BeRaaElifE -1 225 1 O TR I NS Z &6, Bfdlifiz FHTHET VL LT
HERRIC B PHZEITS> 222Uz, TOEE LT, AH5ET PRl 2 &R 1

DEPTRI N, TN EBOHHULETTIT 572012, HREFOFIXEL TH 506
Th b,
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ZZ T, HEROHOETIN (LAF, ERREETLV) R2R4612€HE L. 0% F
FAEBF — 2 A2 FNTRE A RD., EFINREMET S, 205K, BIET — X CTHEE %247
W, HEFFETFLVOYTIEE Y EE2WEET 5,

Evaluation, = a1 x StockReturn; + as x StockVolat;
+ a3z x StockTurnover; + ay x StockReliabilityy,
+ a5 x UserReliability, + ag x Sentimenty,
Evaluationy, : ## j D HFE k O HeFEdEAfifE
StockReturn; : $#HA j OO -13 IR FRAHIN S %
StockVolat; : #HK j D312 RERAT HV (4.6)
StockTurnover; : $4fH j D363 3R EHARE
Stock Reliability; : $6#8 j DI RAE A
UserReliability, : $ k % 585 U 72 W@ B H p O BAGE B E Y H R aEAfiE
Sentimenty, : $¢fa k OBRE+ H A V1Ml
ai,...,ap: FREX

N 4.6, 8% j. HERMEZ p. WHEERE p MRFE LU —D0H K% kE TRIELL,
HINZER & U CTHN § O#HE b OBFEFEMfE, SR E U T, 84N j O H IR 25
ROEHHRGA HV., SEIARGEERE, EIEREFEHNME S . BRE k25 U 72 h
F p O FETHIE, 5256k O®RFE A H R IMEE RO,

H[AFIN 247 D BRI, ARG RERYE (2] Z W CHIHERE Z IR 2 1778 o 72, FRill
HHRERE L X, MEIOET VORI 2T 57-0DEETH S, —HKIIZ, BEERIHT
HBWTIEEHZR OB 2T &, HNEZBANDEAENEL RS ZeMMonTnd
M, ZTOXME, ANT —RIZHPIZEDLEFEER LR TULES L WO BRFPEH L VWS B
REPL ZEHHONT WS, FRMIEHREHREIZZ O@FH 2 A, #EU)RFHE U #IR
9B 7=DIZHWT,

FEEFATE T — 22V, X4.6 TEERSN 270, ARG HREHESEIC X 2[R
WrC. BIAZBOHNEZ T8> 724558, ERIFET VAR 47128572,

Evaluationy, = a1 x StockReturn; + as x StockVolat;
+ a3 x StockTurnover; (4.7)

+ a5 x UserReliability, + ag x Sentimenty,

A 47T ORERP S, BRI E UT, SO FIIRAERHMIE Stock Reliability DYHIFR S 41
Tzo TOITE &Y BREFHME D FHNI S O T IRARHIE I X BIR R W F X 5,
N H2EFEDE OB DRI R S Nz ITBIfRR <. 2 ORGE & U TRl
MREIND LI WDS LT85, DD, B RAFHMAL LT H RTINS R, S
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HREAR BV, SR ARGEENRE, &AL SRS p O R EHEiE, &R TR
6 A3E U 5T 2 D DN DI RIRD D - 7285511, S BfR7Z: < [A U Shaa A A3
HINdZL2ERLTWDS, 20, SNORME, FIZIX, SN D R P HE &\ o 728
WilE A OIFHRIZBIRD RN E 5 Z 2l 5, TROLRMEN RS BT, $RE A D
TERITBEGRZR <. FRffiZe & DIERD AIZFEE U 7 BFEAFEM & W B E, §7abbiE
TR 5 LT N5,

PRI, BAIHABORBEC Y TIE X Y E2FEMISHET 5720, BEEFEAFTcHEI N
FAZB ORI, tfH, plHE HHEFEF AR E K 4.6 1IZRT,

* 4.6: HERD N CEHE S N2 REL tIEIZRED 0 TH B &\ 5 RSN 5 ¢ BRE
X OEREI NS ME, p EIXRERGOE & TRED 0 MR, KR TIE %A T T
IR 2 AT 5,

| o] wE] pi#
YR | -2.539¢-01 | -191.894 | 2e-16 LAF
a1 9.355¢-02 9.241 | 2e-16 BA'H
a2 4.159e-02 37.466 | 2e-16 BAH
as 6.282¢-05 5.976 2.29e-09
as 1.083e+00 | 453.189 | 2¢-16 BA'F
ag 6.257e-02 18.451 | 2e-16 LA

AdjR-2: 0.2976

£ 4605, plEEHERTZ 2T 10 D-8 /AR EEHREAMEE 5% LZBUZIZER L
o TW5,

WIZ, BB TEDMEZE > TWAAY, 4.1 BOFEERTIE, S HRMKMINIER, T
HRBRAT HV 185 RE Rl iE & EOMBE. g H RGBS T E R aTfE & S o FHEE
DERLNTWZDIZEHEEL ST, HERETIVOFRTIX, a3 TRI NS EHARGEENR
EDOBBOMEIZTNSVEDDEDEE 2 >TLE>T WS, ZHiE, 4.1 ZTIEHHER DI
V¥ fa A & e HIRGEEARE 2 VT WA, EHERE TV TR, [fR0#FEEZ AW T
WBZDIZEDNHZEDTIERVWhEEZ OGNS, 72720, 4.6 D az 1FMOFREEID B
INE L tMEH 5.967 B MIHEL /NS W=D BIIMNTH L eEZ 5NDE, HFEFH K
VIEIX 4.3 3BT, BRER AR IME L BRETHEEIC X EOMBE R S kR | B AR AR
VDB as WIEL 725 Z & L EBIRDPEINT WS, ke SRR SEAMAE DR ay HY
BRbAREL, ZOFERRETVIZHELTWELEEZONS,

U U, BEHEFER ARERE (AdjR-2) 730.2976 K<, ERIIFSNIZ & 2 BFEE
MMEDOFHET VITEETH S L IFFVH, /-, S EMEfiEz T L e LTF
W92 Z 2138 L\ 2D, BFEFHIE DS E 2 E D 2 (3 FETE T IVAMER DS Al HEZR PR TE AR
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ZHW, FHIETVONEZITS, PERZ, 2HOWHZ THATRTH D, & 0FEMIZ
ORI WHARBZHRETE S Z eifFETn s,

REARETIV

HEFE TV T EHEFEEARERE (AdjR-2) PMESETIVLE L TOEEELD
F VRSBV, BRETHMIED 0 &0 KREWH 0 RKHHLD 2MENEHIZE S TFHIET L%
MEEEL, ETVONUTIEEVELZIERT S, /2, IRERET IV T, SFHOEEZ T4
ARETH 5720, MHLBONFSGM 2R T H I LB TE 5720, Wiz X 2HERZT
W, ETIVOFEMZE RS D,

ARAHARUE R 4.4 OREEZ AWV, IERIZEZET IV (BUF, IEKRETIV) ZIEK L,
HBFHAFET -2 2HVTET NV EFET S, T I)VOKGEIZIZFHEFAREET — X % M
W7z 2B SET, IEfRR, AR, HEE, FEZAE LTS, WRERDZEY K OMGEICH
725 TlE, BUEMENT 70 27 5 L RAD rpart 28w 75—V % Wiz,

F9, ABBFALE TR 2HVWTIRERIZE 22175, I, FAEFEAMGET — X
TOTFRRER D EMR, BWEEK, HEE, FEZMIIL, #BFEATET — X2 0FHRIZE
TIEfRR, AR, HER, FELOWEIZE D, BFEERBE I > TWRWH Y S 2R
ERAE

PERFATET — R 2 AVTIREARIZ L 2FE 217\, BEFEED FE %2 THIL 72455
R ATITRT,

AT PIERIZ X B FEFEAEE T — X T O kel 7 #IF5 R

Tl
BehaabiifE >0 | BefaEEEAfE <o
e e aEAifE >0 201,757 78,243
PBeraaEifE <0 75,344 204,656

Precision : 0.721. Recall : 0.728. Fmeasure : 0.724. Accuracy : 0.726

#4775, FIE (Fmeasure) 70.724, IEf#% (Accuracy) #%0.726 DVREZS7z, F
7o, #E#H (Precision) 130.707, fFHi#E (Recall) %0.785 &, AR L HHERIZIH LD %
RN, DED, ELo0IROTHY R EEITR-oTWDHEFR D,

RIZ, P AMGET — X THEEZR 1T 78 5 72K R 2 £ 4.8 1ITR T,

*https://cran.r-project.org/
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* 4.8 PREARIT X 2 FTEF AMGE T — & T O H i affffi il 3 HIH5 R

Tl
BefeaiifE >0 | FefmaTAbifE <0
PefmaEAifE >0 21,201 8,799
P e A <O 5,821 24,179

Precision : 0.707. Recall : 0.785, Fmeasure : 0.744. Accuracy : 0.756

KA8M S, FABBAMGLET — X TD FEA 0.744, [EfERDY0.756, #EEDY0.707. H
BIRA0.785 &, IZIFTHRBEAFEE T —RICLBHEREED ST, WEHAPNRE VRN
EDOMND, Fiz, FHBFATET — X OMERLFERKIC, HER, HEEL LR 7L,
WY FEHBITAT WA Z D b0 b, EMRIZ0.756 £ 4 BN 3 ENXYS7Z5 L WS BT,
FRZETFINE U TCIIARERDIDIZR 20TV L Ebb,

WIZ, PRERETIINT, EDOBMALENRED LS IZHBEINTHOHHINZON 2 IERT S
72Oz, HBFEAFET — X THEH U BORERD S ERM%Z. R O rpart 3y 7 —VIC
TH b2 T o 72k %2, 4.9 TR,

Decision tree of reliability model

A UserReliability >= 0.3
P
P
280e+3 280e+3

B ® C )

202e+3 The+d TBe+3 205e+3

B 4.9: PEAE SO AR, HAERE O VISR D 5 A B U THEE L,
BRI T 313 R % 0 P RRF M CRES N3 2 L 2R L TV B,
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Bl 4.9 IFREAD 2 3 RKERK L TE D, 250 KOMIZ B W TS AR FEFEME (User-
Reliability) 230.3 A EDRRIENT240 LT W5, Z O, KFEIMIEZ FHIL, BRI
EPRETH 2D L FRLZM $hbbBME AR IEED 0.3 L EIZRD 2 o
PeRR#AY 280,000, HFEFHMMEAETH B & FHL 7254, 405 0.3 RO 2105
N7 B FEEAY 280,000 TH S (KD A), HFEGFHEEAIETH 5 & FHITNZERD S 5.
RO FEEHME AN E T d o 725 D W 202,000 6. B TH o725 DH 75,000 TH 5 (X
D B), FRRIZ, BFEFEMEIATH L & FHINZEFED S b, EBREOEFEFHM#E A E
THo72HDMN 78,000, ATH-72H DA 205,000 TH5 (HFDd C),

UEZEEZ, K490 6, RA44ITRUZHAZEON, FHEERE O R REmAE
D APEFEGEAMED FPHNIZHE L TWE I L 2ER L TWS Z bl otz, Thbb, Ik
ERETIVIZED0HIE, EOBRRIZBWTE, TOKRFZ2 B LU EERFED, BiEA
AR RERHEEIC X - T, BRI NS ERMFHIEI S REI NS, DD, TOREDOBFET
MENIEDE, TROLEHTEEINTERWIDHEIL., TOEREEITR - 25 E&k g
DFE T — X0 6 A S W R E IR A AY 0.3 DA E ORI IXEREGEMifE A E, 3
BROLEJHTE S P I, R EA R FEAMNE A 0.3 A D RFIZ 1385 Fr dPAM A A3 &L
ThbbEHTERWkiEe Flland,

M EDFER LD PERE TIVE AW THEERE O OB FREGHEED ETH 508 T
HBPD 2MESFED TN, BRI U 72 5 R H O#AaH F R FEAME 1 & D 5l
MHBETH D, ZHid, HEEFE T IV TORFE FIIRFETEME O R & EFEFE TV
IRHELUTWREI L EBAELTWDS, /2, REARE TIVIC & 2 ERFHEES ENLEADTH
50D 2 fES D TR D IEfRMERIL 0.756 TH D Z L Wb hroTz,
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BOE  HRMINTED T H

4.4 BT T, BREOEIRFEIHMEIZ L 0, BEOKRFEIHMIELAFHITE 22 W5 2k
DBohot, Thbb, BEOFEHENTFHTELIL2EKLTWS,

ARFTIE, WA R D HRE 12 3B W THRFEFHEAE D & W $5ehs & SRR O W g o 2
Y, TRbBEHHE DB WIER AR WERD 2 FEOERD 5. T NT NI A
TFHTEZNE I DOMRIEZELITS ., BHEEOREWERIL, TR O E\ F s RS
DR V. SHEE ORNE BIZ EA SRR DR W E RS OB Z2 Wb Z 2
U, TN NOER & B HMRGNESEOBEGRE NS Z & T, HiliO FHIMERERD 21 E S
D EMGET 5,

5.1 A&

8 Foei D B R AR | 2 T B R D PP R AE IZ K D IRE I N D T e h o, HE R
D 800 £ D 5 H - HFERHMME DR FAL 5 % D E&fRE (IR, EA#EFEE) & i
BeREREAMifE D &\ BAL 5 % D EEREE (BUF, B fEE) 22240 Bt U7z,

A EFEE DEREE TH A EMIIEEHENE . TSRS T Hh 2 I EHE
MEWEERL. IS DEFEOBMINIEREZ FHITE 20 D0 %, IROFIETRD 5,

BRI IZBRRBBIEIMG EINT VR EDRH L0, ZTOHRFDS>E EEWZW], TH
Wz | OFFEIBIE (RY T 1 TREIE) D5 ST 2 BRI 3 2 H MRS R A5 B 5
THETFHLTWBE L, ED 20, THRLFED 72\ ) OFFEENE (27« TRIE) 3
HEINTVEEMIIEEEHRMPNERN FET 2L FHILTWEHDE LT, 202
HUZ & 2 THIDEMR S PRI D 2085 2 kit s, 22T, FHllcsWTIE,
FURMIERT%EEZFHIL 258121205 DERTIEMT L2 05, 0.5 1207 % IEfE
2 g U M RE % FE 3 5,

mP, BRITEERFTICHEETE 22N EEKEFEERMELEH T WS 72D, £DF)
ZIZEDLEERBIG IR I ENEZOoNS, TDD, HEEPOMMOE) X2 X 58
JEIFDFRNTN T 208 2 HEiR T 5720, EZXH 15 o BERH 859 0 ToOKE%E
FAW, BB H ORISR & OERZ Rz, $72. MR FRIZB T 37— X I3 RE AT
EOTHNZBEA N 2D, BEET — RIZHIRL T — X EAL WEE T — X & AWz,
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5.2 FHIER

2T — Z W EAER RS OB WIS £ 721358 0 BIE 5 X - R 1 936 HeRE.
TR OB WEIE £ 721358 0 BIE BN 5 IN-&FEIX 6,728 e ThH o7, oD
Fal, BEZEOMRMDIZEROBGREZFAN-FERE 2K 5.1, R5.2I1TR7,

# 5.1: EATERGE OB EHRENIS RO FHIFER (2015 F 1 H 1 HH2 5 2016 4 12 H
31 H)

P s il

B REH MM SR >0 | B2 H RGNS R <0
H\zwn, i< EWZW 520 384
N AN S A 22 10

Precision : 0.575. Recall : 0.959, Fmeasure : 0.719. Accuracy : 0.566

2 5.1 1% B E O BRI & BEEH ORMNZSROFHFERAZRLTED, HER
(Precision) 7%0.575. FHEZE (Recall) #0.959 7420, #ARICHEK LU BHHEELRHL, Z
NiE, BWEE OB FRBDITE 0 SIS OBRREBIZ I UIERIZKRE WO TH Y, o727 —
RT2MERBEATD LR 72T — XRDOFHEMNIEZ 2720, BRI HBEDEL b L
WaEnzd, 7z, EfER (Accurary) 1% 0.566 & 78572,

3% 5.2: PBEREFEAAE DR\ EE R R O BE 3 H RIS RO FHIEE R (201541 H 1 HA
5 2016 412 H 31 H)

P e FHl

TR RN 2SR >0 | BB 2 HHMEIN S H <0
H\Wzn, dB<EWZW 2,566 3,069
e 720, BELIED 20 452 641

Precision : 0.455. Recall : 0.850, Fmeasure : 0.593. Accuracy : 0.477

# 5.2 13 NALBR & DB & BEEH OMRMINIEEO PRRREZ KL TH O, HEFE
#30.455, FEBLEAY0.850 £ 720, AR UEEENEV. b, HOREORE
BA7E 0 RIE ORFBUZ I LR IC R EWEDTH D, o727 — X T2ENEETS &
{7 7 = XD FRBAIER 2 - DRI HERAE < 22 SRS NG, £/, B
130477 &R0 7,

T YRLMTFRUGEITE, EREIX05 Thd I L 2ME A, BRIFHMifE D &\
Bt O T & SRR AE D AR\ NVFSERRRH O IEMRR 2 I U 72 & 2 A, SRR D &
AR O EMEHRIE 0.566 £ 0.5 & L[> TWiz, —J, BEFEMEAE DR FERFRTH O
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EfAERIF 0477 £ 0.5 2 FE > TWe2, ZOIEBEOEIMERDOEDTHDDH, FHIZH
WZETIWIZEBELDNE, 1 ZFIRETHRET 5, REIZHZD, RO ZELT,
HENKE SR THREZITD .

IR AN Hy SR E O RMEINZS R O FRIEMR & T > X LI 775 - 72 Tl D T 1E 7
RIZAEIT RN,

RINTARER Hy 8RS ORISR O FRIEMER L 5 > X D775 - 72 TR0 T I 1 fi
IZEID B,

T URLIZFRUZBRIZ 0.5 DIEfERE 25 & & REETMED & WE EEFEE O Fillls
KO, R R DR N E R R E O TR %2 2 0 NWERENZ TR %2 1T 5 728D A 1 TRl
k. @S 31 OFHEESE I, Rb5.1TRDE,

» _ CEMRS— MR | (RIS — FERMEER)? 51)
X = E IR TR E R B '

BT EAKMA LA 2E LR TR EFHILAET—ZDS5b, EBIZZES T
BHolzT—REDZ L ZR U, REMBUIBEEAKMD ERS5H LIE TR FHIL
T—=RADIBE, EBRIZZD TRP T —XBDZ 2R LTS, IEMIIARERE L OAR
IEfRIARRERIX, TV R LZFRILZBIZIZ 0.5 DIEfRRTH B Z e n 6, FHlT — XD
0.5 THh5, b, N5l THONZ 2 MHEIZ. HHELID 2 OMICHKS, 2 EE, £5.1
BLUOER2MORD, AEKESDIZTHEZITR>T-FER%E2, £5.3I1ZRT,

£ 5.3: B H RN R T D EfER D H BKME SRIZ B 5 71 —FEFER (2015
FEI1IHIHD?S 2016 £ 12 A 31 H)

Befa X2 1A p fH Fore i SR
PR RTMAE D & WV R RR A | 16.42735 | 0.00005055 | < 0.05
P R ATAmAr DR N B R A | 14.65458 | 0.000129121 | < 0.05

K535, EAEFE B L O TAEREE O FRIOIEMED p HIZ0.05 AR &2, jRf
IRFUI TR N, ARFETIT20 o 7o H RS ORISR O PRI EMR L T 2 X LT
ROl THIOFRIEMRIZEID L L VWA S,

REDKTRD &, LA RS DBEEAMMNERD FHIE, 7 XA FRLBD &L
D@, MBREE OB EEHKMIPEERD FHIX, 7YX LTFHLZEDLD BEWE
WA 5, /o, BAEREHE X MLARF ICHEL T, BAKMNERO FRIERSA W E T
A%. o T, BWHFIBRFFMAIEA S R 21T 5 LA&RRE, T2 b HITER-ED
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BN 2 AT D B E O TRIVERE X, A IR AR N R &2 17 5 N AR
TROLEIEHEDRNER 21T 5 ZREDOFHMER LD &N &3 bh o7,
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B6E ERBLUIED

6.1 EXE
i & (S EERE DEIR

4.1 BT T H RN SR, S H kPR BV, SEHRGEE R &, SRRl
EDMBIRIMR % SR 72, S HIRFEAMIN S 3R e O H bkl HV & SEY#Ra s ff 13 E o
FIBE, “EYI HGEE RS &P R RRRfifE I B OMBER R 5z, 22T, RiaH=HE%x
EWIHIREERBENTEEL TAS,

F 9, Y H RN 25 5 K ONEYS H kAl BV & SEY R AR 1% E O FHBE &\ 5 Bl
ERT L, HERIIBEHIZ, MPLZORICEH> THWRIZED Z 212k D, Fisz2HT &
WOTEIE L A5 T 5, FsEHT02iE, [H UBREETHHRMINZEEAEE L,
FOEVRENEOND WS I THEI L E2EZ2 5L, EHHTMRMIDZS LR ENT L,
BERIZE > TIRZTDOHMIENE WS Z 212725, [, SEEHREAM HV 23580 &0
> Z 2id, AUHMIZBWTEHEMMMOB SV KREL D, Thbb, MM E DM EAH
KELRDPT WD, AT LD @EVFIREEBLI DN TEL WS Z2ITH B,
Fo T, BOVHIRED/R T VR DORFIZ L, R DEHEN ENE 20D 2 LiZiRb5DT
R WhEEZ 5, T, BERONEMEZ 505 Z i, DEFIZIEFIZRY T4 7
IRREIZ B e EZ o, TOME, RYT 1 THRBREEH2-e T2, X4.8 DEREL
HRNERE W REE E YRR REiE D S < 225 L WO MERGRE & —Hd 5, Lo T,
BEROFENIE 2 5 & 5 2B ORI DHREIZ 1, R DBEFEIHIERE L R e HE RS
ns,

Iz, SEHUGERERE &P RETHIE A OHBEBR E WO B2 E XA TA DL, @
W, SEHARGBERENKE L RB L WS T 2id, BWEIAYEFIZR 5 O THMA EH L3
{, Tabb, PHERHMIENEL R0 TRRWheEZS5NnE, UL, M4.4 TR
WOERE R -oTWE, ZNEFEMICHERT 572012, AL 30 RO EH HIRFGEERE L
SEYIH IR HY OBRZ N8R %2, 6.1 1257,

X 6.1 1%, HEEHZEAN Z & O HRGEE NG, Mz Y kAt HV 2 L TW5,
mBIE, EAL308ED S5 25 8O EDE Iy LTWEH, 2k, 127 HOM
MTHREARNY AN - BRI T 1) T 1 28HT 5720121k, F8 7 — XA 2015 4 1
A5 2016 £ 12 HD & Z1Tik, 3 44 2014 £ 1 D5 2016 4F 12 H £ TORAfi7— X 3
BB D720, ZOMMRTIZT —XBFEIET 5 25 NIC DO WTCEIR L2k RE M- T
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relationship between turnover and average volatility

o
o o n=25
cor=-0.383
= o
o
z
g n |
e -7 9
w
g
o & :
N o ©
g 4 % % o o o
o
(=]
S 4
| T | 1 | 1
0 200 400 600 800 1000
average monthly turnover (billion yen)
X 6.1: ¥ HRGEE NS &Y H U HV ORIfR (2015 4E 1 HA 5 2016 412 A)

W5,

B 6.1 7205, SEHARCEEREDNE <705 L FE AR HV 2V E <725 & 5 BERD
AN D, Tk, SEEHRM HV R E <725 L FIRAEFHiEIEE < 2 0 FEEH
UHRAG HV AVNE < 705 & PERFEHIME NS < B L WS IEOHBNH 5 Z L 2 X
Bl ROBHLEY & 705, FIHPGREREDNE 25 L \\WD5 Z Lid, FE AR HV
WINS 725, TIROLIFEEMMEAIMELS 2D L WS BIREF LU TH B, HiZ, FEIHIR
ERGAHA S & SFHIRMAM HV 3@ <72 0 T ZERfaHiiiEs s < s &
WS Z kTR B,

PLEDOSEERD S, BMENZER, Hilic ARV AL - RTTF10 ) T4 oBEHI NI
ety BEROHMIEIIEZ 5 &5 IREE, T7hbb, MRMEINZERLAE W, © L < I3fkfliv
ARV RTT 4T 1 BEOHEOIRIEDRFZ 1, PRI D BERGREAE D < 725 &
= AN

EREICK2RBEDDHE

BREENEEEPRESELRD L VWS HBIZDWT, IIZERZTHAD, BiEHEOFEHE
1. B4.5 S REE 0.46 & RIEIZEBE NS WEREPZ W b o7, Ll
BRS, BRFMED 0 LATF LR BMEHELFMLEL, BEEICL2EVIR N,
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