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Abstract

Methods to Automatically Collect and Categorize Questions Posted on SNS

In this paper, we propose methods to automatically collect and categorize articles on
SNS containing questions (hereinafter, “question articles”) and examine their
effectiveness. In recent years, the number of articles on SNS written by individuals has
increased. Furthermore, the number of articles and users on Twitter is increasing with
the widespread use of smartphones and tablet PCs. Twitter users can easily post
questions using the platform. However, these questions are left unanswered if other
users able to answer them (hereinafter, “answering users”) cannot find the questions.
Question articles are scattered all across the Web, and it is difficult for answering users
to find them if they are not following the users who posted these articles. Within this
context, constructing a website which collects, categorizes, and displays question
articles will be an effective way for the question articles to be answered. Accordingly, we
discuss methods to automatically collect and categorize question articles in this paper.

First, in order to confirm the usefulness of the previously mentioned website, we
conducted preliminary research on the following three hypotheses (Section 3.1): (a)
there is a certain number of question articles on the Web; (b) the questions in the
question articles can be answered by non-experts; and (c) the users who posted the
questions appreciate answers from answering users. As a result, we confirmed: (a) there
were 16 question articles in 800 search results; (b) seven articles were answered out of
the 13 question articles in the temporarily constructed website; and (c) among the seven
question articles answered, five answers were appreciated by the users who posted the
questions.

There are two problems to be solved when constructing the website: (1) how to collect
question articles effectively, and (2) how to classify the collected articles correctly.
Question articles will continue to increase and collecting and categorizing them
manually is costly. In order to solve these problems, we propose the following two
solutions: (1) automatic collection of question articles, and (2) automatic categorization
of collected question articles.

Regarding solution (1), we proposed a method to automatically collect question articles
by two steps; they are (1-1) finding candidate articles by using a search engine with
specific keywords, and (1-2) extracting question articles from search results by text

categorization. For (1-1), we identified specific words that appear frequently only in



question articles (Section 3.2.1). We used 100 question articles and 100 non-question
articles found in blogs and tweets (400 articles in total). We focused on the rate of
question articles in the top 100 pages, which the search engine returned (hereinafter,
“question article rates”). For (1-2), we used 150 question and non-question articles (300
articles in total) from blogs and 800 question and non-question articles (1,600 articles in
total) from tweets (Section 3.2.2). For the evaluation of the experiment, we used
precision, recall, and F-measure.

In the experiment (1-1) (Section 4.1.1), the specific phrase with the highest question
article rate from blogs was "% 1 F/L_H_EWHHE_ 72" (meaning "I cannot remember
the title"). The question article rate for this phrase was 19%. Similarly, the specific
phrase with the highest question article rate from Twitter was also "% 1 ~/L_7_EuH
720" with a question article rate of 13%. In the experiment (1-2) (Section 4.1.2), the
highest precision, recall, and F-measure from blogs were obtained when text
categorization was performed by using one morpheme in boosting. The precision, recall,
and F-measure were 94.8%, 94.3%, and 0.943, respectively. Similarly, the highest
precision, recall, and F-measure from Twitter were obtained when text categorization
was performed by using one morpheme in the decision tree. The precision, recall, and
F-measure were 94.3%, 94.3%, and 0.941, respectively.

In the experiments (1-1) and (1-2), when we used one morpheme in boosting for blogs,
we obtained 89.4% question recall (134 correctly extracted question articles/150
question articles) and 99.3% non-question recall (149 correctly extracted non-question
articles/150 non-question articles). Therefore, if we apply our method to the top 100
articles from the search engine output, a total of 18 articles would be extracted and
among them 17 (19 * 0.894 = 16.9) would be question articles and only 1 (81 * (1 - 0.993)
= 0.6) would be a non-question article. In this case, we only have to check 18 articles
instead of 100 and can find 17 question articles. Similarly, when we used one morpheme
in the decision tree for tweets, we obtained 94.4% question recall and 94.1%
non-question recall. Therefore, if we apply our method to the top 100 articles from the
search engine output, a total of 17 articles would be extracted and among them 12 (13 *
0.944 = 12.2) would be question articles and 5 (87 * (1 - 0.941) = 5.1) would be
non-question articles. In this case, we only have to check 17 articles instead of 100 and
can find 12 question articles. Therefore, we can say that the cost of collecting question
articles can be reduced by the two steps of our method, i.e., using a search engine with
specific words, and extracting question article candidates by text categorization (Section
4.1.2.4).

We temporarily constructed a website that presents question articles and confirmed its



effectiveness (Section 4.1.3). We presented 30 blogs and 31 tweets on the website we
constructed, and called for answers from December 2010 to February 2011. As a result,
the website was accessed 1,511 times by 1,251 users. Users wrote 6 answers to the blogs
and 5 answers to the tweets. Among them, 2 blog answers and 5 tweet answers were
appreciated by the users who posted the questions. Four (6 - 2) blog users did not
respond to the answer; however, all of them had already stopped posting for more than a
month. Therefore, they might not have noticed the answer. From these results, it can be
concluded that blog and Twitter users appreciate answers to their questions.

Regarding solution (2), we proposed a method of automatically assigning Nippon
Decimal Classification codes (hereinafter, “NDCs”) to question sentences in reference
records of the Collaborative Reference Database, which is being maintained by the
National Diet Library in Japan. Reference records are classified based on Nippon
Decimal Classification (NDC), and accordingly, most of them have their own NDCs. We
can use such pairs of records and NDCs as our training data for machine learning. In
the present study, we examine the following three methods to automatically assign
NDCs to reference records: (2-1) using reference materials (reference books, etc.) that
were listed in the records, (2-2) using question sentences in the records, (2-3) and using
both of them. Method (2-1) automatically assigns NDCs by creating feature vectors
based on the NDCs of the reference materials in the records (Section 3.3.1). In the
experiment, we used 17,181 records with NDCs and reference materials. Method (2-2)
automatically assigns NDCs by creating feature vectors based on question sentences in
the records (Section 3.3.2). We used 40,288 records with NDCs. Method (2-3)
automatically assigns NDCs by creating a feature vector using reference materials and
question sentences in the records (3.3.3). We used 17,181 records with NDCs and
reference materials. For the evaluation of these three experiments, we used precision
and recall.

In the experiment from (2-1) (Section 4.2.1), we found that the precision and recall
were 53.4% and 52.0%, respectively, from assigning the first digit of the NDCs using the
reference material. In the experiment from (2-2) (Section 4.2.2), the precision and recall
were 54.2% and 54.5%, respectively. In the experiment from (2-3) (Section 4.2.3), the
precision and recall were 51.8% and 51.7%, respectively.

We have implemented the method proposed by Harada et al. (2007) for assigning
NDCs and found that its precision and recall for assigning NDCs to question sentences
were 44.9% and 45.0%, respectively. By comparing these results with our previously
mentioned results, it can be stated that (1) our method performs with higher

performance than that of Harada et al. (2007) (Section 4.2.1.1) and (2) by devising



methods to create feature vectors, automatic assignment of NDCs can be performed
with high accuracy (Section 4.2.2.1).

Finally, by using the two proposed methods (1) and (2) mentioned above, we
automatically collected question articles and assigned NDCs to the collected question
articles (Section 3.4). We used 15,000 tweets containing the keyword “# A h/L.” We
found that 118 out of 15,000 tweets were automatically extracted as potential question
articles. In addition, 40 out of the 118 tweets were actually question articles (Section
4.3.1). The precision and recall to automatically assign NDCs to these articles were
71.2% and 52.5%, respectively. It was shown that by using our methods (1) and (2),
NDCs can be assigned automatically with higher precision and similar recall to tweets
than reference records.

This study clarified that (1) by searching with the specific phrase "# 1 k/L73 BH HiH
72U " and text categorization using machine learning, the cost of finding question
articles can be greatly reduced, (2) if we assume that the question articles and the
question sentences of the reference record are of the same quality, it is possible to
automatically assign NDCs to the question articles and (3) we can automatically collect
question articles and assign NDCs to them with high precision. Therefore, we conclude

that it is possible to construct a website we proposed (Section 5).
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V77 LY ABRAT — 2 R =2 DOPESLEHEAIZHOWTEHH Leb o & LT, KH
(2006), <M (2006b), LE5 (2011), {KHI (2013) 2% 5, KM (2006a) IXL 7 7 L v A 1H
[ 7 — 2 N—=ZOFAREC O TR L, FrCEEARERE I LORE L TIE LWEHEI o
A TIZONTEZER LTINS, £ UTEEREFEHIIH LT, UFD 3 S>DZ A 7D
FHORMEE IR LTV D, BID, (1) FMMR b0, 2) HRY 77 —B8M L2 5 b 0,
(3) HREN R FERA T SN b D, D3O THDH, HKH (2006b) 1%, L7 7 L AWET
— A R—ZADOPE L FHEA~OSINfEI LT 7 L AP —ERDOELIZONW TN, L7
7 L ART = F =2 gy, [REOMEHTITOATNO LT 7 LAY —EAD
LA, £ TEMEINTMALICET ER L e T — 2 =2k L, HEMHICBITD
L7 7 LU ARG, RO DIEEMRBRICEILTLHELHNE T OHRFEXETH D
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F£1 LI77 LU AFERFHAT £ —~ v b

No | EHE4 FEARSy
1| &R WZH
2 | B~ DAY E|
3| BRLE S WA
4 | A% WAZH
5 | SEpFI{ER H =y
6 | ik AR Gy
7| F%F—U—F (EEy =1
8 | NDC Dkl (Sy=%
9 | NDC (aEy =1
10 | FRAFER Gy
11 | N EE=A
12 | ZEER TE
13 | A& T rtE A EE=A
14 | B TE
15 | SR A TE
16 | {5 EE=A
17 | ER#FE X5y (aEy =1
18 | whH#H =y
19 | B {4 Gy
20 | BERE T BB 5-
21 | XREkH IR BB 5-
22 | A #&HEHT B IRE BB 5-
23 | fRfE 2 — R H Bt 5

LTV, FHoPENRFEE LT, VER) MEE) TSEaRasmE) (A7 e R
(BB TRAE) [H5%F] © 7 2%%F, V77 Ly ARRT — 2 X—2Of A&
L LTIKFEHE, —&AIME, MEEFMEE, © 3 2OV —7%EL TWD, KH
(2006b) X Z OHFEZEICSINT HHTSIEEIZLLTOL 57 4 SOEERHDH E LTS, B
B, ) V77 LU RAERFE L TRIATE S L2122 5, (2 KEMT—E XD
MTEDEHIT72%, 3) FHILBERT DHDOEFLSNHRD, (4) ZBIERILEOxR Y FU—
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RSO AR TEX A L9k s, O 4 5Thb, 51, V77 Lo ABET
— A R=ZADBPCE ST, VT 7 LU AT —=EZR=ZDRIICED L 5 BN & -
MEBLZLTND, V77 LU ABGRAT —F_XR=ZARBN DAL, V77 L ZAEBD
T —HR—=Z2{UIZB D A TW T RERE T 22 <, FHNTRE S L7, & D VIR A
TRERIN TN, MBEPNERGEN LN Z 2P LN LTS, #5HI1TE
BOPTL T 7 LY RAWGRAT —F R=2ARTELZLICL LML LT, LUFD 5 D&%
FTns, Blh, (1) FHIOREERNRFERD 7 +—~ v FORME, (2) FHIOLA OF Mk
DIFEFE, 3) KEHEY —ERADOUEOT-DDOT —Z D, (4) L7 7 L A —ERAD—
R ~D )R, (5) Fri-72NEREFHEEE LS L COFMH, ®5>TH5, #KH (2013) I
V77 L AWET = RXR—=Z2ADEKII 2= 1 &L LTOMIIZHOWVWTELEL TS,
V77 LU ABRIT = _N—2ADFEKaI 2 =7 4 & LTORREMEIZOWT, BIFD 2 D
EZEF TS, BB, (1) 2 2=7  OIEBEBOIER, (2) 23 2=7 1 BRORRD
X EEESMT~DIGH, Th D,

L7 7 LAY —EZDOHIR EFREICOWTOILIZb0E LT, JIHES (2012), A&
5 (2012), &AL (2013) BNdH D, WO ITAKKEFEZFLLE LT, V77 LU ARET
—HN—RIZONWTDELEL, WEROBRHNEZIToTWD, L7 7 L ARRT — 2 X—
ZOMERE LT, 2FEH0 55O 30% ThH 5 21,403 13— A I Tz &%
FEfRL, ZOHBELTUTD3IDEZEETFT TS, ilh, (1) V77 Ly ZAHRT — 2 ~—
A~DOHGFOWEES, (2) TOFH % —RAIAEICHE S =<2, (3) ZOHFINKM
RTHD, O3 DThH2D, MAT, JITELIIBMNEE Z & OFEFOFEMFLIZKRERITHD
ENRHOIARENRER L LT, FHEBETI2NELOEENRKE B D maEhi LT
Wo, ZOZEND, —RFAIAFICLD LT 7 Ly ARRT —# N—ZADFM AT & 9
BB MHBZTo TN Z ez, —2DHMELTRLTND, ZOL EHBERKRA |k
ELTUTD 2 858FF W5, BIb, 1) —MAAZEEZXGE Liov 7 7 Lo A HRT —
B RXR—=ADIRH, (2) V77 LU ARBRIT —FRXR—=RAOHEOY TOIFH, Thb, BARDL
(2012) XV 7 7 L U ABRT —Z RXR— 2 FEOR Y AT 2 0 217, FEOHETD
REFANTOWTERLTND, DHTORER, FHEICBT 2B MARTFEOEEL D
BPERINTEY, FHOFAIZOWTOIMY MANDRVEZER L T\ D, BAD
(2013) 1TV 7 7 LU AR T —Z R— R FEIZBIT 5, FHOBEOMBESIZONTT
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= FHEZITY, TOMBIZESNWTHONTEBERZIT>TWD, o ORR, F6liTdH
HNREBEDOSIEEITZN O ZHEE L TWRWRETER L, FHBE IR WERKE L
TUTFD 3 2EZFFTWD, HIb, (1) BEAIFEENEE LOA L5 TND, (2) BErRIC
K95 ¥R EOMES T RBHRIZZR - T D, (3) SINAEOH Y 1Rk T~ & 6] 4 3R
LESETDEMNHD, DI3IHOThHD,

L7 7 LU AWBRIT — 2 R— 2 & EEEFO P TIEA L2fl & LT, &)1l (2007), =F
JE (2008) 3D, BININILKBEEREE OSIHNO LT 7 Ly ARET —Z _— 2 HZE(IC
DWTHERL L, ZL DEOFEES~DODBMEMR L TN D, KFEROFEFZAFTLZ LITX
ST, OB TH 2 HMMELE S FREBHI LD H D &k 22 1T TR 5 Z
LRTE, ZNETITRE 2T B BHDOZ Lo THEEH L DB IO E -9
FEipolz, ELTWD, FRIZACONILT BRI LI ICHFORFEELDDH T
EMBWIHEL 720, L7 7 LU AHRAT —Z R— ZAFEA~OB NN BRI RV
BEblebTELT0nD, V77 LY ARBET —FX—2Da X MEREA - Tl &
DIEFHORLY L 2179 2 LT, AARDKEEHEIZBWTS V77 L AOMAERT )
EATOBPEIC AT Z &K LT, L LTWD,

L7 7 LU ARRT — 2 _—2 &R LI-fFgE s LC, JFHE S (2007), {5 (2008),
IR S (2011), —=¥EA 5 (2012), #HH (2015), RENRH L, FKEDIIL T 7 L v A HET
— X _X—ZDFE T2 NDC Flm M5 T4z x L C Support Vector Machine (BA T
SVM) ZH\\WT NDC fi50%E (1 #18) £ TOBHETSEREZIT->TWD, JFHL O
[ZOWTIE 3221 o THER T 5, FHESIE AARDO ALK EAT L OR AR EM ST
5, Web ETABHENTNWDNRAT 7 A X —DBURZZEE DR — L=V OfE, 7
Y= N, RAT7 A X —OERMTA FPOREIC L > THH LTS, AT 7 A
YHE=DERIA FO—DL LT, L7 7 L ABRT = R—= ARG =2 T V&
HIFTW5D, MEsIEL 7 7 L AP —ERZBWTHWLNEBEKEICONT, BT
DIOEWPLMNTTEH0IL, VT 7 Ly ARRT —F _R=2A05&241-> T\ 5, (1)
BICEHEHEINDBERE, (2) MEZREL LI2EBRE, 3) FEloLIEHIn
52E5ME, Thd, ZBEALIEYA =SV IHERBICE > TL T 7 LY AHRT — 2 <~ —
AEIEHLTCHESINZ, L7 7 LU ARXAX VA EDTZDD Y — /L Th % Ref.Master (20>
THEH L, A ORGSO MRIZ OV TEZR L TV 5, Ref.Master 1347 — LG TiliF R
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NHL T 7 LU AARAF IV EEETE LY —)LTh 5, Game with a Purpose O 7 7' 1 —F %
LoTRY, FHENS—LEEDRIEN L L Tar o —& TIIR#ERAIE LTS 2
ENTED IS TS, ZHALIEZOT T e—FE#HN5ZET, L77 LYy
AWET —F _X—=2ADMEN FICERT 52 LA TED, L LTWD, HHIZKEESN
FOWHEIZI T, FHIZIEHT 52 L OMRERGEL, BRI 32 51EIC SV TRGE
LTWD, ZOEEXOHEFIE LTIV T 7 LU ARRT — & R— 2T S 7= 261 %
TS,

23 BREEICLDIXEOSEICETIHE

FESHTERHL, 1,9 DTN LTINS T 2REEE X 5, 2D X9 72
Bz, OO —NRt 2=V AT 4 v 7 2Bl T 57 7 —F e TR L &
5T BHE, FEEXBEFOLEMICL > TL—LOBINLFBELTLEY, EBICITY F
SWDRWEENRZ W, ZHICKH LT, BEEENRT e —FiconTteya v

(2012a) 1ZLL F D & 5 10k _RTW 5,

—Ji, WFEET T —F 2 RATE, EANICRWERPIE LD, BREE T
1%, ETHIHES (training set) EFESNFEOFESETOREIRES X, -, X} &
fio>T, FETND/NTA—=Z ZHEISHINCHEST 2, 72720, JIESOFEIHTFO
BT IAVE, HBOENPLDODAMNFETL DL DT VT THZ &Ik vBEmE 3
%o LD 1 DOEFITKHET D7 TV IXHEEY FL (target vector) t & VW TRELT
X%, (¥va v~ (2012a), p.1-2)

mAT (2010) O T, BASFEHEAHEOITFEFEMESNERZED T LHHEIFE LT, BT
DIOBREFT LN TND, HIL, (1) BRISES AT L4, (2) fE#ahH, (3) BEEER, ©3
DThD, £z, AHD (2001) 1% [TF 2 MERE BB HBTOEMN S ESER L
ZATHWICEHEREEZRI-T LT, Web 2> T2V T 4 NHEANRBA—LT ¢
VB E B O TOIGAR L LTRIF 0D, ST BRI 543, ARFIECIIERRM
OFPNTXEO BBIE BN HERIIH) 217988 L, XFHITKT 25 NDC 550 B Bif
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5 (RIS BEVHE) 217 9 BRI, R 2R L TWD, U TIEISCEEZIG & Lo
FEICET LREM AR ~D

231 HREEOBE

M FIEIZLLT O 2 DICKBITE 2, Hih, (1) #hfid v 5E, (2) Zihe L7EE,
Thb, (1) OHGilid FEX, 77 ATNERH S LD E ST CEEZEE
A7 =2 & LT, BT VEFELLE I LRMOILEDEY 2T VMl 2 T 5 Fik
Thd, 77 A7 THIT L5835, EiEz TR 2581306 & FHEh 5,
B0 FEFEL LTUL, A=k T by, aY AT 4 v 7EE, SVM, =a2—F /L%
v NU—7 REKR, X575 L AR, NaiveBayes, 72 EOFENRHNLND, (2) D
B LB, EERLIRD 7 T AT LRMENG3 D> TR CE R L OFREE R4
EROLFETHD, LEREOFUEZRE LU XEFEZRLESGL LTI IRAZ Y
JF 5 EER, CHEICBNDFEO R T ICEORE A L < RIFEET 285 LIRoCHI A
1179 LEITHVWLNG, #ilZ LAEFELE LTS, k L, EM 712 X4, PLSI
(Probabilistic Latent Semantic Indexing), LDA (Latent Dirichlet Allocation), 72 & O FENSHV S
Wb, ABFETIE, %I 55, Hhid v 7FE FETHDH SVM, REAR, Naive Bayes, %
MWTTF 2 FEEIDEZTT O

2311 BBFEB X S5XEOSE

A TR BN LD 0BT DN TR 5, il EIC K50 LTS, T AT
RX7 ML x & KEOBEKZ 7 A Cd 1 DIZEY B TS (B = v (2012a), p.l77) T
BB, ANZEMITH T T A LT IREEBICBES N, Z OREEIROEE S 2 R EmH & M
5o Fo, ANZEMICK L THERIERICE > T 7 AE#@T2ET VOEL, HE
WET L LIRS, S FERIE TR

B2 L 57 9 AT~ &Pl 50T - & —REICHEEL (0,1) DfEZE & 5 FH%

MR ETRI LTV, 2T, BIBEET V%, /N7 A —4% w OFIEBIE A FERRIZEIEL ()
WL TEHT D Lok T 5,

18



y(x) = f(WTx + wp)

ARk O3 BT, Z 0 (o )IXIEPEEREEL (activation function) & L CTHIHN TV 5,

(B3 v~ (2012a), p.178)

ZIZTCWIEMEROZERDBEEZ £ L DT-_T FATHY, W= (W, Wz, -, Wy) TH D,
Z OIEMALBIBA IRIE TH > Th, IREHEITATI T bb x OBIEEEIZ 2%,
LEOFFUK L THEBEE 2 AW D5E, LEEZLDEEOHTANNY L x &L
THD ZENTERY, £ T, CEZHKFE TR TE 5 A7 b x OIS
T 50T, ELHFREICHE LAHEEO HBBE 2258 (FrigE) ofe Lz, ~7 by
D TRIHT D HEEZHA D, 72720, ZOXT MLRBTIILEDO T O L OMHEES, B
FEOBNDINEFR L EOBERP KDL TV LMIBEE THL Z LITEETOILERSH D, H
FROHBMEZ R L LT, HEEOINDIEE L EDFRP LD TV DHIEDRT ML
FHl % bag of words & L5, bag of words (2 & 57 MLVRELOFIL, FHEEOREROTOME
DY HIZE-oTEDD, ZOFIO LI, CENICHEFENBNZEEOFHREZFIH LT
RIPSNIART Mvz, BENT RVERES, TOMIZ S CENICHEERINTZNEND
Bz RMT 5, MEXT MARERD D, BEiHYFEIZBNT, 295 LTERLESS
XEIZET X7 LD 5L, ETAVOFEIEDONL bOEFE 2 —"X, TT O

T A MUEDLIND SO EFHIH =2 — /3R &S,

2312 HRFEBFIE

Bt 8 FlEE L TRA RO EINTWD, KRETIZZOERBDOE LT, BT
D5 DDFEICHOWTHERT 5, B, (1) YIOEBEEFETH L3 =T Fr, (2)
HYAT 4y ZEE, (3) SYM, (4) REREZDT YU TNVFETHLT X LT+

A I, (5) Naive Bayes, ®5>Th 5D,

1) A=k F hry
/X—% 7 kL Rosenblatt |2 X > TIREINT-HEETETFETHD, ZOFEIT

McCulloch & Pitts |2k > THREINTF-=a2a—a VBT IIIESNTEY, B0 EEE R/
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T DI/ NT A—F R LIRS, TORTA—EEANENTREDLEDLZ LT, 2
ODITADELLIZBLTWONENIHTHZLENTE L, /A=t b r 0B
IWHEFTEIZOWT, By a v (2012a) 1ZLLFO XL 9 IR TV 5,

FTHDORE S TIFIBEEZ MV TATARY b x 288 L TR Rl ¢ () %
BT, UToXTRIND —RILBRIEET V2T 2,

y(x) = f(wT(x))
T 2 CIERIIE ARSI A T v T RS

+1, a>0
() =
! [—1, a<0

THZbID, (FHE) S—t 7 b m A

Ep(w) == Z WT(pntn

neM

THADBND, 22T, = @(Xy) THY, MITBESESNTRTOAY —L DES
%#FT, (v 3 v~ (2012a), p.190-192)

T, Wid7 T ACKTLAMEEIETHV+L -1 2 LD, ZDOLED E(w) & il
B, RAERAER/IMET D L 0 RT A —F w ZRDDLET, RO
IRRERZGD 2 ENTE D, AR OR/IMEDTZDIZ,

Rk aE T 7 VT AL ZHWHT L, 20L&, EHAXTZ MLbw ORI

wD = w® —VE, (W) = w® +nq@,t,

T FEEARTA—ETHY, KT, TLIYXLDODAT v 7THTH
%, (B3 v 7 (2012a), p.192)

W=7 b OBERE LTI BTN 6D 2255, AlH, (a) #IETHERTEE
TRWEEFEPDOETHROLR, (b) 2= SACHENDLILERETHHIATL
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FoBEBTHEEN KD TLE D, 2 25ThHD, (d) ODIEIEETRE TRWEA & 1F,
XEADELZIHT 5L LEBPELIDEHINT, LEFEBOELLZEHT 5L LHA
NDIELLS IR, LW KIHIRGEAETHDL, Z08%E, N—t7 hr itk 208
BESE, EHEMVIR LT 228k d, ZoMBEE, FEHa— AT 5 Fe—
= 7 DIRREER, MOEORKBEZRET DL THBECTE 2, HDHWIE, TFERICH
WorET 2 D TIEAL, XFEDI T AT INLMELHET L kb DD, =
DX R EFEL LT, ik T30 027 0 v 7ERRH D, (b) ICBILTIE, #8
Ha— ARG ENLCERETELL HEND LR TORLOTHHEN 012785720,
ENLUEELBDEF IR RLOMETH L, BEAPEFRINR L Lo TNDIZE b
57, ZOETNEFMIH T — SR L THW L EIZ, 2TOXELZELISHETE
5 EERBR, IS, ZOEFMTFEEMN a2 — SRR FEE LICET NV Th L A RetEn
bb, Lo LD REHil S—E 7 ha o OFEEBAITIE, ZoRFEEBHSIENTEX
RV, UL, ZoOREEIT=a X FEBICIEANEEANZ 5 2 & THEET 5 2 LN TE 5,
Nt ba TR ER A RMET 5 2 L TXEEDET DREESERE RO, 2
NIT~—T 00 0 OFAITELY, ~—V U NMET2REERERKD S Z & T, 8
Ma—= 2T TRGHEN a2 — "R b RBERDEEITO) LN TE D, 2O XD 708k
W FIENZRIBT 5 SVM ThH D,

(@ mYRT 4 v 7ER

BYAT 4y 7 BRSO DDET VT D, /N—t 7 ha v LRERIC, 227 T A5
OO DMEET NV TH DN, mALEZHNT—RILBRIEET VN O/NT X — X 7 B
ET DRITENRH D, AEHTIER AT 1 v 7 BIFO—BILIIZET /W ON TR D,

7 T A CL DOFERMEFRITATIANYT PV x ATk U TEBREZITE Z LTI BV ¢ DO
R Ou AT 4 v 7 7%A FEAKE LTUTOXLIIZET D, 2F W 2DHEHR
file=13

p(Cil@) =y(@) =o(Ww' @)

L%, (B3 a v (2012a), p.204)
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2 CIMIBIEE I o (1) R VAT 4 v 7 v T EA B

1

7 = T ee0

THEz25NE, BEEEHVWARTCIOa AT 4 v Z7EGEETAONNT A—X w %, DL
TOEIITRETHZ EMTE D,

T—H2EE {én t}, .E{0,1} THY, én= éd(X) Tn=1, ---, NIZx7 25 LR
B,

N
pctiw) = [ [t = ynp=on
n=1

EETDH, ZITt=(t, W) THY, ya=pCildn) THD, ZOXREDEDREE
Blo CRAEMEBZERT D, ZoREBKE, UToXThxbhsRET hrE
—aA7=R8% (cross-entropy error function)

N
EW) = =Inp(tw) = = ) {talny + (1 = £)In(1 = 3,))

n=1

525, ZZT, Yfn=0c(@) THY, an=WTonTHD, WIlxtT DidZEREE O AR
- T,

N
VE(W) = ) O — )P
n=1

NELND, (Ev 3 v 7 (2012a), p.204-205)

ZOBERBOARIZAL, RNFA—2 w OEFNTH D, 727ZL, ZHUTLVKRDH
NDIRE, RLEEZHWTRST M TH L RICEENLETH D, ZORITE#ELT v
Y ANENT A =2 w OHHEITIKFEL T, BRAx2ICPORLTLE S LW O ERH
Do

(3) SVM
SVM (Z—t 7P ha v ORBIFEEZEZ2HZ LN TE, KL FIH ST D507 Rk
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ThHDH,SVMPBIASFIHAEND L5127 o8 HIE, SVM OFFOLLTF D 2 SOFHEICH 5,
W6, 1) A=N=T 40T 4 T LIS WHEZIT) LN TE D, (2) BRI RRER
ERHNEDZENTED, ©D22oTHD, (1) Ev—Vr e 2RERMEZ KD D
ZETEBTED, (2 I — VB ERMT L L TEBTE S,

2 5P T 5 SVM O—ALBIEE T WX, AJ1_7 b x OZEHBIH ¢ ()% H
WT

yx) =wlex) +b
LRTZENTE S, SYMIZBITAIRESRERIT, ~—VraKbT22 525441 T
EIIND, G, WERRICIh > 7Z1IEOB Vi & Ao FEmOMOEEEL ik kb3 5, LA
Ticn=1, - NOIFT—F Wi~ —2 0 i RIET 535 A —ZwDBRH 72 skd 7
WIZOWT, BEva v (2012b) (FELF DO X D IZiBRTn 5,

DHEEIR D S xn £ TTORBEIR DO K HIcFENLD,

Y (Xn) _ ta(W@(xp) + b)

v = VYRS — 5 LSRR ORERBETH Y, AROEVOEEOY -V %
BHALT 5787 A—4 W & b Th b, f-T, MITROBELIEEM 2 & THE
ns.

argmax{ min[t, (WTe@(x,) + b)]}

[wl|

(FFB) £72, ZDRT—A D FTETRTOF —F 120 TR OBIKIZ I HEALT 5,

ta(W'p(x,) +b) > 1
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(TIg) iR, ~— ¥ aiRRbT LRI,
I
argm1n§||w||

ZHIFIO T TR 2 TH NS, (B a v (2012b), p.38-39)

FRISERtED SO\ CBEIE, 727 7P a ORERBIELZ WD Z & TR Z &R
T&ED, 7770V afiranz0st2E, 7770 VaBT

N
1
Lw,b,2) = 5 IWIF = )" an {ta(W @ (x) +b) — 1)

n=1

INZZNTNOEATRMBI L0 &< &, UToHEARELND,

N
W= Z an tn(p(xn)
n=1

N
O=Zantn

n=1

INEITITUV BRI T A L

N 1 N N
L(a) = Z an — EZ Z an amtntmk(xnﬂxm)

BELND, ZDTT T Y aBBEUTORMREDS & TRRET 22 LT a O
fERE Y, BAHNCNRT A—=F wSKRED,

N
Zantn=0

n=1

24



ZokIE, bebh L oREME (witxT 2w b) ThDHEMBEICK L, BEHZD
NI BBEALRIE (@ 1ok 3 2 Fifk) 2 O & 5,

SVM [ZBR 72 % ROV R — b7 bATZT EFRICHAT 5720, FHRIZHND 2 A b
N, =NV M) v I ODEADPEL THDL LV R ERD, I—xV ) v oL
X, BIESBECE WA R MV ZSEEBTRIRICOZEMIZHE L, mikocZERIick
FHREHZRD D Z LT, GEMICIFRIEDEEIT O FIETH D, AKIE, AN~2 |k
N EBRICERCEMICHE L LD T4 L, HRaXMREATLES LW HERS
%o LML, SVM IZBWTIEH AR — b7 MUZET AR TE T LL, PR —
F_Z RVTRWANANY MUTEHREN ORI S LD 728, FHE 22 S OB X 2 %%
PINE N, =NV RY v ZIZBWTEL Hnbind —r VB LT, KAiEEs—x
N, B —xv, BEREERE —x e ERd D,

4) REARETFVHLTH VR B

WERIIAT T — % OREERIZE S CTERFGEZFHE L, EWRFISSEKR &7 R
BCUELDETOIFETHD, ZOHEITETOANT —EZBELWT T AT U5y
HINHDETITHOZENTE S, LL, ETCOANT—HHEIELLHSELTLED &,
N=t 7 br LRI —"=T 4 v T 4 7 OMBEPEZ S, WislE2IE, 2To
SCEICR LT, 1T ORREFMZR-ETLEI LB AMBTH D, ZOMEEZMHRT S
7o DIZ, WFEITIRERDEIORSITHIR 2% T 5, REARIT EDRHEEN TR E <
T LIy bm ) 9 Wiz, OB E PRI S TEREFR LTV E W S F
W5, LATFICREARD BEARR 22 5B EIZOWT, B g v (2012b) (FLLFD L9
WZik T, B/ — % ¢=1,T & L7z & XIT,

B —F I ANZEMOEHR . 22X L, NHOT—F8affoLd5, ZLTHE —
RO ZTET D, B R AT DEZR THIZLL T T BN D,
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o T, THITHIET DO FMEEDF LI

) = D {tn =y

Xn€R¢
Thbd, ZLTEMY OEETILITTEHEZ b5,

7|

C(T) = )" Qe(T) + AIT]
=1

EHUL AT A =5 1%, BRI T 5 FfiiEl, £/ — NoHTTHl6N S E
TNOBHES E DO b L— R T ZRE L, £ OMEITZEMRIEC LV EITND, (B

v 3 w7 (2012b), p.383)

ZOLEDQ(T) IFESHMANARETH Y, MUIAET Vb B —RGEREC Y =474,
IHRRAREN LIS HWLNRD,

Ry hr B —iazE
K
QT(T) =- Z p‘rklnp‘rk
k=1
AR

K
0:(T) = ) puc(l = pey)
k=1
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Sy FERR S

QT(T) =1- max{prk}

ZIZTKITTZTATUL, plTFFEDE ) — RIZBWTI T ATV KIZEBTDHATIT —
B OEGERT, RAETY br E—lEREE Vo REUE, F0E ) — RoficeTo s
FTATURELFHETRIS > TWND & XITRKIZR D,

RERERBESEZLDLE LT, FUFZ L7 5LVAMBRHDH, SVM &[RRI, %ML
MEWESNTEY, ELFHASR TS, FUF L7+ LA ME 1 SOXEEENOHE
BOPREREAER L, 00 DOWRERD IR ROLERIZ L > THEETS, 7o
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INETIZZEBERZHWDLFIEL, BRXEZMWD FiEL WS 2 ¥HO NDC Gt 5D H

B GRIEARE L, 120, Z2FERNTDAIN T FANK L TE, 258 EY

RISCO Rk RV S 2 8T, ABHEORKEL L0 f LS on 2 THEERH 5,

10 https!//www.csie.ntu.edu.tw/~cjlin/libsvm/
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Z ZTANMETIE, 2EERLEMXOMGNRZT N TWLS RN LT, Lo 2 f#
O FiEZ RV % NDC 5250 HEMfT 5 FIE21RE T 5,

3331 ZEBERLEMSERWZEERS FLVOER

ZEGE LB ORHEAR Y S ZRRFICHW DB, UTFD 2 DOHFETRY hL
EIERL, ZhEROAMEEHRGELZ, B, @ B0y Mzl 2 2o
7 MOERBERERLADES, (0) BENTE~Z FAEBKIELL 2 2DORY LD ESH
AWML ARD, D2OTHD, FIZISEERNLELNZZ MM (0,0,1,00T, H
M6 Y bV (1,0,1,0) 2o, BUEIZ LV ## 1% (05,0,05,0) &
720, (@) DHIETIE (05,0,1.5,0) 554, (b) DFHIETIE (0,0,1,0,05,0,05,0) A4
LD,

3332 NDCREFDHETEER

FHI DS ZEEE BRSO 2 IV CTRHEN . MV & ER L, 6~ NDC i 5D H
5217V, ZOVERRIZET 27l 21T 9. NDC 5o BEfT HICWTiE, IEL
HBF D H B NDC 5l & BEEROM ST 13T H LT 554 17,181 4 F2BRICH W -, FF
filil 251 245 NDC Ze 5~ LTC RO L BRI L > T T o e, B &R & ERXD
75 Z 172 NDC RLo D BB 5-Ti, HEE Y 7 b v =7 Weka 3.6.6 2 iz, 22
T 3322 HITHBWTHE L7z LIBSVM 312 Z JHW 722 v o 7o DX, 7V v R —F 2 F4T7
5 BRI IR T ITIERI 323030, 230 LIBSVM 3.12 Chgii{b X 7=355 D SVM OFEE &, Weka
3.6.6 TDO CNB DFEIZRKRE BV OGNS TH D, 7o, FHIDOX—2AF A
e LTE, 25 &% M2 NDC 5L @ BB 5 EROM IR 2 iz, AFEFRTIT 3

RAEMEEAT T2,

34 BERIFEEFOHBIUER K UNNDC 25 D HEift 5-E8R

AREITIE, ZNETITBRTEZ 2 DOWEFIELHWT, S22 UUE LF o5
FLEFIC NDC it HEI 5T 2 EBROFNELZ RS, B1D, 3.2 HioF1ETINE L7-5ER
FLEFICX L C, 33 HOTEEHAWTNDC it HEift 535, ARFEICHBWTIE, 3.2 4
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DFETHWEFEHa— _ABRKED X A MIZET 28R FLNET LD THD
7o, WHERTEZDE8MbMEDS A MVIZETL2bONELL 0D, £ TANFETIE, H
ARKORILHEHETHN BN TWD FERESIETH S NDC 2 V5, AFFETIE, X
L5V A — MNIRELLLTFD 20D AT v 72 K » TEMFRFIHK$ 5 NDC 7o H Bt
Hx21795, BlG, (1) BffFEo BESEIC L 2, (2) B33 25 NDC it D H
it L, THoH, UTFOETIZENEND BRI NFIZON TR 5D,

341 ZEBRT—%

EEpT— & L LT, 2017 42 H 14 B ® 15:00 />5 15 B D 03:00 % TOH) 12 BEEIC 6
S, CFH T2 A bV BEENLTNDY A — b 15000 &AW, oLz, YA1—
N ORRFRITIE TwitterAPIM A Wz, 2 2T U Y A — MBI L TIEABIE TR T2 W EERR O
NIV A — N TIEARWATREME DS @ 28D, JEAIC RT OSUFHI 2T A — MRS L
2o MBEDOF—T— R&EZA FUIIRE L7=0DIE, 3.2 HilTB W TR HEOINEZIT 5 B
WZH A MVICET 28MICRE L2720 TH D, LY A — bk RiZiZ# A hvLST
Bz 7eBRfInEh D L bihvd, 2oV ozl a2l 2 EIFASBOBEE Lz,

342 BREEEOT XX NEHBSEIZ XS

322 HTIEZTF A FEENEZFI L7228 FOIE FIELRE Lic, A
RTHIOREFEZHANT, VA — FOESHLEMEHIZT 2 BEI IS LY it
Do THANABSEEOHE LWFERICOWTIT 4L HITHRRD A, 7% A NAHSEEITH
BRIZY A — M LTS FEO @D TREAR (148) ZsE 7130 A Ahe LTH
W, FEE LTV A — FROBEBREOHBSHE Z W5, FHEEICE L T 3.22 L Ak
(2, BRFICRT D MBIBEEN 5 RO EIIVEICHT T8 ineEx, A
WD RFEEN BRI D, BEBEEE 21T O BROFE N 2 — S 2 L LTE 3222 THTIERR L
TRLEREB 2 WD,

343 ZRFEFITH$ 5 NDC 50 BEIft 5
342 HTIX YA — bOHNLEREMGEHES T 2T 5 HiEE2R -, K CiEzns

11 https://dev.twitter.com/docs
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DEEFFL I LT, 3.3.2 TH TR~ BRI 3% AV 72 NDC 5250 B a5 FiE2FIH LT
NDC 25 ® 1 #rH 259 %, NDCFl 5D HEMS H5-DOFE LW RIZOWTIE 4.2 fi Tib~
%73, NDC fi 5D BEMT 5417 9 BRI/ S FIEO &N -7 SVM A FE 703 XA
ELTHWS, F£72 3321 HTHARTZREFIELHOTREAN Y MV EERRT 5, T
BEATOBOFENa—" 2L LTE, V77 L RARET =2 _X—=2D 95 HdD NDC i

AT E- STV 5 5540 40,288 - DE S & 0 NDC @52 W5,

344 FEBROFMGE
343TEDHFETY A — FORMZHEICH L TAFETNDC B EEMEL, ZRHDY A —
FMZ NDC R BOHET 54475 2 & CHELHERRAZEH L, HEM5MEREL T 5,

35 3FEDELD

AETIE, HEIRICERMRFEZNELSEL TRRT 5 Web 1 N OES 5720 DfE
RFIEITHON TR,

FT, B FELETRT D Web ¥ FOFHMEIZOW T A (3.1 81) 21TV, £0
FEARLLT O 3 AR Lz, B, (i) BEMFLED Web RIC—FE&EFET 2, (i) 2EfiisE
WCEDPNTEMIIL 7 7 L ZAOHEMFE TR LB EIZERRETH D, (i) 7 v 7V EFH T
FIRLFICRT T D EE 2 AFBENICZIT LD D, DI RTHD,

WIZ, ZD Web ¥ +DHEEIZIT 2B ZRIRT 5720 D 2 SOREFIEIZ OV THE
N, 2 OOBEL TG, (1) BERREEO HEIZRINETFIE (3.2 fi), (2) N4 L 725
HOHBMZRDETE 33 ), THDH, (1) TIE, 2 2OAT v 7z k> Tt FEs A
BRCINET 2 FEAIRE Lz, D, (1-1) FMm e RBUC X D%, (1-2) 7% A hHE
oI X o0, TH L, (1-1) FRMLEFICOZBBEITHN D HEAORKRREZRET D
2T w7, (1-2) 1 TMRER SRR R KRBV BN 50 F 4 7 X A N BEIFIC L - TEER
RO IR T ET DA T v I Th D, (2 Tk, V77 LY ABHET —FX—2AD
EHlOSHBEREERSCE W TERICK LT NDC fis% HEiff 5925 FiEERE LT,
ZOREFEEMNDLZ LT, BMXO XS RBEREHETELNEB I LTS, 2
AN E 2T R D KD RN FVEIERRT 2 2 L3 TE %,
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Bflc, LRED (1, (2) 2 oORETFUEMNT, HEICEMRE L ABIIIEL,
IS L= BRI HIC NDC 725 % F B 5 2 RO IR (3.4 ) 120\ Cili7e.
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4 FEFREEBZE

AWFIETIE, LT D 3 2DOEREIT-7=, A, (1) BfMOEN - FONENRIUE
(4180, QLv7 7L AFEFNZxd 5 NDC ies 0 BEft 5 (4.2 &), (3) Eefzto HEhIY
HFEBIONDC it o BEft 5 (4.3 &), THD, KRETIIZNZENDORR L ZDEL
/\\\%)O

41 BRITFEORLRINE

AWFFETIE, SRR F L2 NFEANINET 272018, FHERRRBUZ L 2% (4.1.1 1) |
Lo THRLNIZRFIIH LT, 752 M HEIHIC L DM F oM (412 H) 2177,
(IR Lo BERIRLF 212475 Web Y1 b oA EHAE (4.1.3 H) 21772, LLTFO
HTIEZENZNDORERETT,

411 FHEEYRRBUC K SHR
R CIIRFMN 72 R BUZ L 2 RBOFME (4111 H) B2 (4112 H) ([ZOWTHRA5S,

4111 FEHRRBICLOIBEBERER

F 2~ £ 5ITRHEE F(w) (8.2.1.1THD (1) ) D@ - TR e £ 8L & oSG E
F(B213HD 2) X) T, £200, EOFFEE F(w) OFEWRHEIIZRERB w 153
BN 720 o Twitter MR IZE SERFLFERIT 2% TH L Z bbb, 22 TE 3,
# 4, £ 51CHND TEOS) 1FITHRT, AMAETIISATH —HODFRER L L THR- 72,
Z OBEMIISAT AR BRI F IR AR RIUCE EN TV DA EZE X 2D TH 2,

Twitter (2B W T bR EER @D o720 T2 A4 "B 7220 CEERTRE
FHRT) 1L 13% Th o7z (FF 3), 77BN TR RMFEERNEN-T-OIE [Z 4 |
U 0 R ) T, BRREEEER(G) 13 16%, BEMFEER(Y) 1£19% Th 72 (3 5),
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Fz 2 Twitter (T31T DFFEA KB (3 TLRESR )

BB RIA w FFBE F(w) ERRIFDEFR(T)(%0)

O© 00O NOoO Ol wWwN P

10

2 B HH 2
A MV _D_EnH
BN Aeu
D_HA FIV_D
N 2T E
78U
Hoan Hjﬁ—_fcg AYEEE
N Ho T
Z_E
AV

0.01392
0.01347
0.01055
0.00606
0.00516
0.00336
0.00314
0.00247
0.00247
0.00247

2

|
[

O OO PFrOOoODNPEF

£ 3 Twitter I[ZF51T DRHBAIRREL (4 FLHEFR )

FrfRO e R w

FFREE F(w) SRRIFDE=R(T) (%)

O© 0O NOoO Ol wWwN PP

A PV BB EHERND
2 B HE 7R
D_ZA v __End
BodE_ 722, _EOS
A_TET_E
N O\ 2/ N SN s n
A_T2T_E_FA Fv
75§_1E[E\1/\Hjﬂ‘_f£b\_“-
WD H A R LR
E_E_. _ZA v

0.01325
0.00696
0.00561
0.00292
0.00201
0.00201
0.00201
0.00201
0.00179
0.00157

13
2
7
1
1

11
4
2

12
0
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£ 4 TusItBT LRI RER (3 WIEFS)
RREERREw  EE Fw) REFEERG) RRHEFEHER(Y)

1 . _EOS_EOS 0.00248 0 0

2 A T2 E 0.00142 0 0

3 . 0.00139 0 0

4 23V Zeun 0.00107 0 0

5} 7-_, EOS 0.00103 0 0

6 T W = 0.00080 0 0

7 T_&9o 7 0.00074 0 0

8 2Tk 0.00073 0 0

9 XA kv s v 0.00070 7 4

10 A_TT 0 0.00068 0 0

R 5 THTIIREITLEENRRDL (4 TREHES)
R IR W RMEE Fw) BERTEERG) BERIRER(Y)
1 7z_. _EOS EOS 0.00144 0 0
2 XA MR EunHE 0.00067 16 19
VAR

3 A_TH_D_, 0.00051 0 0
4 e A 2T E 0.00049 0 0
5} A TT_E 0.00047 0 0
6 2o 7o I 7 0.00040 0 0
7 BuvwHE 72w EOS 0.00039 0 0
8 = A 2T 0.00038 0 0
9 *_t_"* o 0.00038 0 0
10 o T X9 7 0.00038 0 0

4112 FEBORRBICLIBRICETLIEE

TRERIZBWTHF—U—F [Z A FL BOHERN ) Z2HWTRER L & E1I2E,
Google 7' 1 7' 5%, Yahoo!”7 v DWW TIUCEB N T bR EEN 2% Th o7, [H
A FV_DB_BWHE_ ) LS REEZANSHET, BEFERIT Twitter Tt 13%,
78 7T 16%~19%IZ[A E LTz, ZDZ Enh, ARFRORHRIN R EZBLEZ WD Z LT,
SEMFLFONES R LSO EE R D,

Twitter (2351 2 F#8UE F(w) 23 @\ 3 TERESRSI, 4 JERERSI L LT I3 7o) (&
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2), [D_BWHE_ 722 ) (R 3) b2, T bOBREMGEIFERITIIZ 2% T, KLiz&o ¥
A b W Zen ) TS L DRI ERDME o T, T RHDF—T—
RiZ T4 R EWIHIEEZEERNED, RIFFRTNELZW TX A MIZERT 55T
Ay hSEDBAONMENbDE bbb, £ 20D [O_ZA MLV 3], £3D A
T _E_ZA N, TRTF_E_. _ZA RV FEA MADBEENLTHDICHMLT, 5
MFEEENMR, ZORKE LT, Zabld TRWHERW] EWIHIEEZEFEERND,
ML ELE Y FSEDIMADPMENZ ENEZLND,

F—U— FRRITEBOF—TU— FEMAEDE T 2N TE D, 4111 HTHD
NI e RELZ AL DR DEF—U— KL LTHWA Z LT, EELR LS
HTENTEHAREMENHS, TIT, £ 506 XA v, TROWHERD] BEEN
TWa [ZA4 M B EBOHE 220, THRWHE v, g7 L EOXEICHLEEN
TV o AREE m e, _8dT 87, T _ o o1 DADERNC 6 DORFEHIRE
Ble T2 A4 MUBBEOHERN 2% —T — R e U THAG DY, Google 7 12 7§45 T AND
BRBHEIToTZ (F 6).

F 6 K 5OEMIMARFEL (24 FANBONHERW] ZHAEDEZBEORMGFER
R RRE w R F(w) REIFEEIFEEG)

3 A TF R 0.00051 6
4 e Y 0.00049 6
5 o ZF_E 0.00047 14
6 o Jm e 0.00040

8 = A P E 0.00038 9
10 o - k5 7 0.00038 13

ZORRBOIEENE DS T=DIX TH A PABEWHERN & TATETE, | ZAE
DELGEDORE 14%Th o7, D, FEMRRBLAMEAEDETH [Z 4 M En
220 2 CHW A ORE 16%% ERlD 2 Lidkhotz, ok, [ZA FUnE
W RV EORBAMAE DR ERIIL EO L iR Lo T,
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412 TXAMEBSEICX 58

AIETIE, HHE A ICBTL27FA FEHESEIC L2 ORR 4121 H) &5%
(4122 ) , LHEHE B ICBT 57 32 PHENEIC L DHHOME (4.1.23 H) LB
(4.1.24 H) (oW Tk 5,

4121 FREHACBIATXIX NEBSREICEAHHEER

A ISR LTT X2 NEBSEEIT- T BAORE, HHE FEE2E 71077,
Bl ZIEFE 7715, WEKRD 2 JBEEHEINC L > THEEIT-> 1258 ORI 7T1.4%, FE%R
1% 70.3%, F{EIX0.709 THDZ EDBmMnD,

R T TFADEESTEHEOKE GLFHEA)

B F ik RS TEREREK FEEE (%) HEER(%) FfE
1 72.6 75.7 0.740

WEAR VA= 2 71.4 70.3 0.709

3 73.2 72.0 0.726

1 68.3 82.7 0.748

T—2RF 4T Tay 2 68.3 82.3 0.747
3 68.2 82.0 0.745

1 715 69.3 0.704

Naive Bayes A= 2 73.4 69.0 0.709
3 71.2 63.3 0.666

1 745 77.7 0.759

SVM vA=T4 2 73.8 78.0 0.749

3 72.4 75.3 0.738

BOEE, FIENENSTZDIESVM O 1ERERICE > TT F A MHEINEAITT- 12855
THY, KEE 745%, FELE 77.7%, FAE 0759 THh o1, &b HBRENE N> T-DIF
SVM D 1 EREZ TR T —AT 4 VT D 1 IERICL > TT XA NHEINEEIT- 725

HBTHY, BHERTINTHT,
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4122 FREHACBITIZITXIRANEBSRICLA2HHICETIEE

FLEHE A LB 2T XA PHBSEICENT, KOBERENRENSTZOIXT =T
7D 1 BERIZLS>TTHF A NHBIBELITo GG Thole, ZOMREMND DT
T —=RAT 4 VIR DO REMN RicL 2A, T—AT 4 U TIZ X D08 TIE
300 FEHFDOT X TORFNIEERMFE L HES LTz, SEMFHEE 3223 HD (5) =,
52, 0%) & IEEERIAEEIE ((6) =X, 248 1, 100%) OHNE )% LD 7= OIZHBRIEH
((0X52+100x248) /300 = 82.7%) L 29I % 575, FEEEOREMEEFEIX EFLDO X H12 0% T
bbb, ZOZ L, MOFIRIZHARTT =R T 4 7 TORENMEWVERIZ S 72> T D,
[FERIZ SVMIZ XD TH, FEERITIEME W (77.7%) 723, SEFEERIT 19.2% (=5
[FIRCED 9 BIE L < HIE S A7 5e MRt S8 10 1/ Be MR 4k 52 1, 3.2.2.3 1) &7~ T
D, ZTHIVTIIANZE TIEE LW EERTRE S AR L<SCHE T2 Z 813 LW e B2 b D,

LR A KT 2R ENEWERK E LTI TO L) el BZxbhd, Alb, (1)

SERRLE (52 1F) L IERERAREEE (248 1K) OV U TAEMNKEL ER D, (2) VT (&
300 1) b7e\, Il ThH D, HEEB TIIREOY T EES L, SRR E L IR
RIREFO Y TN i 2 72,

4123 FEFEHBIIBITAT7TXA FEBRICK 2HEER

FFHE B ICX L TT F A NHBGEAT oG A ORE, BB, FEZE 8 1R,
il 2 1T 8 726, Twitter FREHHITxT L TIRIEARD 2 TERERINC K - THEEIT S 1256 O
FEIE 92.2%, FHHLERIT 92.1%, F{EIX0.921 THDHZ EBNh5,

Tu 2B L CTiRBEE, HHEE, FEXEPST-OK, 7—AT 470 1 BEHEICE
STTHANEBDEEZIToTHETHY, FE 94.8%, FHIEK 94.3%, F i 0.943 ThH-
7o Twitter (2B L Tl BFEE, HHE, FEDNEN-ST-DOIE, IEAD 1 BRERICL->TT
XA NAHBNEEIToHATHY, FEE 94.3%, FHIEK 94.3%, FH 0941 Thotm, =
DEDIZ, BEFEZL > TEWRE - B - FETRMEFcMETo 2 LTk,
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® 8 TFAMHBSHOMER (FEFHHE B)

BRFE TR [LXES TR %K FEEE (%) HILE(%) F1E

1 93.1 93.0 0.930

A=y 2 88.1 88.0 0.880

3 82.5 82.3 0.823

RIEAR

1 94.3 94.3 0.941

Twitter 2 92.2 92.1 0.921

3 91.9 91.6 0.916

1 94.8 94.3 0.943

a7z 2 91.3 90.7 0.906

) 3 85.3 81.3 0.808

T—=AT 4T

1 93.9 93.6 0.936

Twitter 2 93.0 92.6 0.926

3 91.2 91.0 0.910

1 77.7 76.7 0.764

A=y 2 775 75.7 0.752

3 76.7 76.3 0.762

Naive Bayes

1 88.6 88.5 0.884

Twitter 2 91.6 90.8 0.908

3 91.2 90.9 0.909

1 91.0 91.0 0.910

a7z 2 91.9 91.7 0.917

3 90.1 90.0 0.900

SVM

1 934 93.4 0.934

Twitter 2 93.2 93.1 0.931

3 93.1 92.9 0.929

Bl PR T L OEWE IR T S &, RER, TR T 4 I LT, FEE L
L CTHWATERERE D 72 T & FaTERED RUVME M 23 L 5 407223, Naive Bayes, SVM (2
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LTI, FEL LTHOWDEREREIZ L > THEMENRESEDD Z &i3RnoT,
R Z L DEWE KT 5 L, 7r 7R FCE L UIRER, 7—A T 4 U 7ITBNT,
TERESEI DS/ N SWIE EEVEREDS RUVWMEIA 2N R B 7z, Lo L Twitter L 2B L Tl RE

SRR XD FNERE D AT 2R DN o 72

4124 FREHBIIBILTIA NEBNEICX 2MMHICBET2EE

ATIE, 3 DOMLENOARFRICE T ST A M AIHSEOMERIZOWVWTEET S, 3
DOOME L IXRID, () BRFEFOMIYER, (b) B8 FIEIC X 2 H0FMEROEN, (¢)
RIC E D FEMERRDEY, ThHD, REICWLS DO CEZEES ML, 7% X ME
B ORI PRI NIRRT L TR Y o 21T o Tt R 2R 7,

(a) EERIFEEOMLMERE

4111 HTHEANZ X ST 1 7 U TR R BB &l - 7SR 7200 T, 19% 0
FIRCEFRT, Twitter (2B L TId 13%DEERFE SR CTRMELFLHBOND Z L 3mnoT,
L, BIz1E 100 tho7 v 75090 H Web 4 MIT v 79 2 5 MFL A4 SRS IT ISR
FEROPIZTEENTLE KRV O 81 DO IEERFEEFIC b Az s ide 6720, Lol
T XA NEHEEAGEEIROSE 2 BREL LTV Z LT, ZOHIIRIEICHS T Z
LINTE D,

BIZIXT e 7 L C T —RAT 4 7D 1 BERE WIS, TORMEBE (£ 9)
1% 89.4% (=%EMFLED 5 HIE L < HIE S L7z BeRiFe 8 134 /g RiFo 44 150 F), FF%
[EIFFBLE (F 10) 12 99.3% (=FEEEMFEEFD 5 HIE L HIE S 7-FEREMIRe 8 149 1/ FF

SEMR AL 150 ) TH -7 (3223 THD (5) X, (6) ), T D7 17 14 (16.9 =19X0.894)
OEEMRENH SN D —F, IEREMFEFIL 0425 14F (0.567 = 81X (1—0.993)) L
TN, e THIZTRERTZT TIE 100 FRICB Z@ S RIER RN T2DN, TF A
NEEDHEICL > T LT HORRMGEFE L 07D LFoIEMGFICE 2@ L, RMisEs
BOHTZTTHOLESICRD, 2 X FORIEERITNZ2D REVWEFEZ LD .

FEAE DS T Twitter (26F L CIREARD 1 FERER 2 W 254, T OREMEHRIX
94.4%, FEBEMIFHFEIL 94.1% Th o7z, ZD7=H 12 (12.2=13X0.944) DEERHFLFA N
FENDH 07, R FIL 5 (5.133=87X(1—0.941)) Lo MO &Nz, 7 o 7k,
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F 9 FLFHEBICRIT DREMIEE, BERIHmHLER, e FiE

BB Fik JLRZS A= ¥EEE (%) HHE (%) F e
1 95.1 90.7 0.929

A= 2 89.7 86.1 0.878

3 85.0 78.8 0.818

RIEAR

1 94.2 94.4 0.943

Twitter 2 90.1 94.8 0.924

3 88.5 95.8 0.92

1 99.3 89.4 0.941

a7z 2 96.2 84.8 0.901

) 3 97.0 64.9 0.778

T—=AT 4T

1 90.7 97.3 0.939

Twitter 2 88.7 97.6 0.929

3 88.4 94.5 0.913

1 724 86.8 0.789

=4 2 70.5 88.7 82.8

3 735 82.8 0.779

Naive Bayes

1 86.2 91.7 0.888

Twitter 2 86.0 97.6 0.914

3 87.8 95.0 0.913

1 91.3 90.7 0.910

a7z 2 95.0 88.1 87.4

3 92.3 87.4 0.898

SVM

1 91.8 95.3 0.953

Twitter 2 915 95.1 0.933

3 90.4 96.0 0.931
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% 10 FOFREB T HIFRERIRTEL, JEERMITHE, R F A

BRFE TR [LXES TR %K FEEE (%) HILE(%) F1E

1 91.0 95.3 0.931

A=y 2 86.5 89.9 0.882

3 80.0 85.9 0.823

RIEAR

1 944 94.1 0.942

Twitter 2 94.5 89.5 0.919

3 954 87.5 0.913

1 90.2 99.3 0.946

a7z 2 86.2 96.6 0.911

) 3 73.4 98.0 0.839

T—=AT 4T

1 97.0 90.0 0.934

Twitter 2 97.4 87.5 0.922

3 94.1 87.5 0.907

1 83.2 66.4 0.739

A=y 2 84.5 62.4 0.718

3 80.0 69.8 0.746

Naive Bayes

1 91.0 85.2 0.880

Twitter 2 97.2 84.0 0.901

3 94.5 86.7 0.905

1 90.7 91.3 0.910

a7z 2 88.8 95.3 0.919

3 87.9 92.6 0.902

SVM

1 95.1 91.5 0.932

Twitter 2 94.9 91.1 0.93

3 95.7 89.7 0.926

A POHIBERITNR D REVWEFT A D, AEMToTe LS I —F= s 24
MABENHERN ] Lo TR RIS R KA 2 AT 5 2 L THRLNDREHFIS
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X LTE, AFETTSHEITHLLEEAXD,
RERFIEZEDOERNHHEICKE S TFE LD, SHEIChND 0T 0 E W 5 FlR
FEO, TIZTIREARD 3 BREHEINC Lo CHEITS TR EZFE LRz 24, &b
SERREE O HICA RN R BRI 7 1 7, Twitter O W FAICEB W T T8 BV HE 220
Tholz, 20 [ BOHE Aoy 13 4111 HTHEMERFRR L LTS T
N, T TR ICEMTELE Yy NSEDIWNIEN T, DT LD, S
AR RS L P —F = U TR FEAZIRMICE v b ST DR KRBT, &=
VIZHDDH LBV EDDFERII—ET 20T TRV LibinoT,

(b) HEMFEE FIEIC X D0 EMERROEN

Al L7223, Naive Bayes, SVM IZBI LTI, $iE & L THWDIPREEREIZ L - TH%E
PRENKRE LS ED DL Z &IderoTo (£ 8), £ 11 IFFLHHE B IZBIT 5, MEABREIERLLE
B0 PRREE LT OIRERIIR S L ICRE LD TH 5,

£ 11 a— RADOERFRERE L B7p ) TERER K
FEFERER BT B2 IBRERRE

EREEFEH Twus  Twitter Jwms Twitter
1 131,070 58,482 14,148 9,137
2 137,979 58,483 62,551 31,166
3 137,679 56,882 102,452 44,234

R & LCTHWO BRI Z RS T2 &, BV BEREEN/EZ 5, ZO/KRELT
FRBEOMBUHEE XD Z L 1CD, ZOZE0D, FEEE LTHWDIERIIOE X
F o THBEMRRODE DS TZIRER, T —AT 4 7%, Bip ) BREREDM X 52 L T
RENELT D 0BFETHLZENEXLND, FIBMEREOLE DB 7220 57 Naive
Bayes, SVM I%, BV BREEMNDIHZ HZ LICE B2 E V2T R WNEHFTIETH D
ZERBIOND, BARVEBERBNPIEA DL LW ZEIFANTLIRE, BT My
DEFEPIEZ D Z L 2 BRT 5, BUTARIERIZH Wz 22— 322 LT, Naive Bayes,
SVM I E O BE b EVZIT TV EBx b, ~v— VU ERKIETDHE 0%
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CHEEEITO SYVMIZBA LT, @5 OB DI A (2.3.1.2 18) 13X, AT ORE R
&_‘ﬁ‘a—éo

(c) BRIC & 2 ERRDEN
7 ZEECB L TRIER, T—RT 4 v 7B T, BRSNS VIE L

B
&y
o

REZS RVMEM YR Havfz, LA L Twitter SRR L CITERER ST L 5 o FEtERED
ol (£ 8),

Naive Bayes (XD ik & e v, Twitter FESFIZHAT T v Z5ESICIV T BN E 281
FIZTFTTWD, ZofME LTE, 7 e 75EEd Twitter St F LV 1EFEHY O ER
MEBNZENELTNDZENEADND, £ LLITRLIZL DT, 1BEBEDELENGE
137 1 7 Cix 131,070 &5, Twitter TIL 58482 55 Ch D, 1l FEb -V ICHE T L T a s
13 873.8 75, Twitter (X 73.1 35 & 72 0, HTE 1T HBRE TR TI0EU LOFEEZ G 2 L1278 D,
Z D%y Naive Bayes |2 & > CHE ED /) A XERDFENE L G ENL T AIREMER BV, —
77, B Z1X SVM |E Naive Bayes & %700, /A XX p@FEEZEZ LI, D7D
7 JERE L Twitter it H & CHEMRME DL RN oI LB X BILD,

FRRED T2, Naive Bayes Z JHWTLL N O AR AT o7, BID, 7 v ZiZENNTE
RCE 150 FCF & JEEEMRLE 150 FEFOENZNITH LT LiEFH TV ITE TN HERER
BoOFRRfEEFFE L, FRIEU EThotzfiF% [T r s Long), FRIERMGOTLFE 17
& 7 Short), [RIERIZ Twitter (2321 7- BEMFE 3% 800 Rl & FEEEMFE 3+ 800 Fi & & o fiE %
BE L LC ITwitter Long) & [Twitter Short] (2431), TN FN CHOEEREZIT 72, FEERIX
LT X272 o7 (& 12),

# 12 Naive Bayes TOXFED R I Z & D43 MERE

LA XEOEE YEEE (%) BHLE (%) F
} Long 75.3 75.2 0.751
Juary
Short 83.0 82.7 0.826
Long 87.6 87.5 0.875
Twitter
Short 90.4 90.3 0.903
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£ 127067 v Z5REH, Twitter i # & b IIEFERAYV NS WRH THHEMEEN RV &2
D, TDZENLEWVEEETICIE Naive Bayes I & > T/ A K& L THBET 238035 <
BEN, TNUBRHFREEEL TT TNDIENEZLND,

%S, 7 A NHEBSEOM BBV TBIRE SNIZRNHIC OV TR D, 7RI
AL TiX, ZEfFEE 30 D> H 2 HTHIEARRY, ZALSOFEE 30 D 5 HHIE A
STELDIE o, T2 THEAR -T2 DD FEE x1, & T5, itFExlL, Kob
LT LZHEEHEE TEVWCRLFETHH, A, 4111 HTROIFFEIARRETHD [A
TIW, 1, [RAITEL, TSR DX S BREHB—2bFEN TV RVERFTH D,
ZORFEIIT X4 FARBEOEHERN ] &V RBUTEFEN TV, LS ORI
BIREBBNFZEN T RN o1z, G FEE LTHETE R/ eBZ 2 b5, 7L
H o TREFAIC T2 A Fv) L0 HENINRWERHETH LD, AR THWZa—/ 2R
TIEEEMFEEHIC (XA b LI HERLSEENTVD, TODIZEMEHFE LT
HETE ol BEZ BN,

Twitter (2B L Tix, ZERIRCE 100 D 5 BYIEZFR S T2 b DIXRN -T2y, ENLSD
FFE 100 HD S5 H 4 ETHEEZR ST, ZNHIFEWTRHFLFEHRIC (24 AR
2] N REDB A TV DEINENLHNDOELFIIE L TV DHRFETho7e (Bl 720
72, o ThZ, #ENLE2—FHENWTE -« A MABREOHEZRY) TFHWTSiho#
A MABENHE RO TR B D L) 72 L), Twitter | I 305308 140 F-LL FIZHRE &
No1w, BMRFICEBNDIEAN 1 > THHND EZORBIREL, HEERD
AREMENRE X B AL D,

413 FEELT= Web 1 NOBZMERE
41 FORER L U CINE L8R E A2 R T2 Web 1 b (X 3) ZFHEBRITHEL, £

DEIEEZMER LTz, 2D Web ¥ MZIE, 7 =2 L Twitter .IZBI LT, ISR L 7= & REfR0
FORILE V7 EAMERER LI, 72, A T4 MaMV, REOEFENILIZEH S E R
ST Uiz, AEHEEE L2 XL 578 Web ¥4 R Tl 1HROBEESCBEEITIER LT
E LW 28T 2 DIFTRFICEE L B2 5D, AZMEORHEIE, Web P MZEERIF
FLLTT 7 305H, Twitter3l FLdz4#Hi L, A< BIFEZIFOHNT 12, T ORERSRLF

12 FEOMENT 1T Twitter ETEED 7 + 0 U —ZFE M AR T 2 T1T - 72,
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TEDRERIZEDINTZD, AT EEITR U TES O 3 A 2 R BREERIEEEEE D DA
TenEMRDZETITH, TR ZICOVWTITERMGTFEO A MR T = 735 2
& THAN, Twitter [ZB L TIZERA ZFHEWIZE~DY T IA R RN ETF =2y 73528 T
[FIE DN T S 0 F TR T

foim— t L9 T 3
T F-LA—AER - embn=3el]
€ C ﬁ :l.e:-lc-nsv.iwehn‘:-aeeim; =8 ] J‘

E'.';-:UIE! O3 dofsl [ HTLFeswe 2M Y [ Webt-Tk Y ﬂ Batler Bagesian Fike_ W ]

Blogl & fvh- g
ChidEsY - BT, Oirtash i E'!T'ﬂ"'_ iR T RAE -1.\1" ’f 'Wﬁd’ "B!
PR, AR BOE
NI, ERE L

3 HEEEL7- Web H1 |

ZORESR, 2010412 H 9 HHH 2011 422 H 9 HOMIIZ 1,251 ADOFIHFE 5 1,511 [F] D
TIRARHY, 7u 7B LTI 30 iidh 6 RLdE, Twitter (2B L Tid 31 Rl b AL
WZEZ DT,

FIEEPMFNWTZRREOR TEENOLDEHDO A IR H-T-DIE, 7u 7L TIX 6
FogEH 2 GoE, Twitter (ICBI L CIX 5 REFH 5 iLF CTh o, 7 /ICBE LT, o= 2
VRPN TWRWEEFIE, E2NTHDE 1 AU ERSTEHWREEThHo 2, T2
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ELIBRCZORFICHELTCELER>TND b B2 b5, Twitter IZB L TIEATO
R LIEERERFNNL TS 1 HELNOTETH 7220y, BIER WL HF T8
TREHO T AL FREIN TV, 22T UEH OEFRTHDLD, EHLENTEE D
FHTHE LTS, BRI, TEATNTHORES ] [25%5, £hil! ] &
W o e EE AT & B 7n Lz, bR T v r<e Twitter DFEHZH DOEZIAHLOHF T, Ji&
H TR E W SN DT T2,

Q&A T A FRT VI N LT 7 L AP — B RZEE K L2358 1T D L RIE RN
K2y 31 Hizl), ZHUCIILLTFO 3 SOEEAE 2D, A, (1) FOET R+
T, EEAR Web 14 FOMAENMEW D, MEEE R ERZEZMDANEZHFETET
WY, (2) EIEZF S TXW D DBBEZE A B T D00 LV & 3B X 7o A3 EIE AP
ZTW5, B) BAZH>TWVWTHEIETHAY v "3 b7enbB 2 5F5 ™D, ©D3DOT
b5, (1) ITELTIE, AWeb Y1 OHAEZ B, RISy T UV ERETHI L
TR TEDLEEBEZOND, (2 T TE, EESMO -5 ST 1R TA Web
YA FBHIBRL, 222D X5 RHIBRG#H 2 tk> TWD Z & 4 Web B MR T 2
ZET, fRRTEDLEEZLND, (3) ITEALTIEL, AWeb A MI Q&A A FDOFIHFE
DEICEETEEL T NDACHH T2 D TH DA, RFEMNEEMAY v M2FTHIH
FTOFEE LW, BlAIT YahooFIERDHE A DX I RA 8T 4 72T HL L Tix

ETHRELTHEDETRXR—=arzmbdb Il e ENEZ2bRD,

42 V77 LURAEFIIHRT S NDC 5D BB &

AEICIIEEMRRFE LR T D Web %1 FTF 4 L7 MU BRIRR A FEBT 5814772,
12 NDC fe 5% HENT 592 FEBRE R 2~ T, AFFETIZLL T D 3 2DFiEL AN TH
B35 NDC 5o D HEI 5 21T o7z, BlD, (1) Z2EEEZ W FiE (4.2.15H), (2)
BHRCEHWZFiE (422 H), 3) 2BEREEMCOm G2 HWeFiE (4231 H), T
&5,

421 BEBEEZ AV NDC 250 B8ift 5
ARIETIIZEEEZ = NDC it 50 HEMfF 5 OfE R(4.2.1.1 H) 55 (4.2121H) |
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DNTIRR 5,

4211 2EBE%ZHAViZ NDC 5250 BBt 54558

# 13 ICR—ATA U RETHHIFE S (2007) OFiEE 72 NDC 50 BB 50
WRET LI, AT THION—2F 4 FEORR L RRFHEOBRL BT 52 LT,
REFEOFMEITH, 1HTH () £ ToONDCREOHEBNGORREEE 141077,
DEI L FFIOREN 3 OEGEIZET HHEHE1L 40.6%, FHHHEIT69.1% THDH I LR ENDHN
Do

#* 13 JFHS (2007) OFEIC X 5 HENT G545 E
BEE(%) FEELE(%)
¥ (AHTE) 44.9 45.0

M 2 HrA) 324 324

# 14 NDC im0 BHEffEREE (3FH)
NDC HKE %) BHRE%) HH(E)

0 355 16.1 2,189
1 51.8 50.2 1,308
2 58.8 54.5 5,300
3 40.6 69.1 4,589
4 59.6 53.4 1,617
5 61.5 441 1,729
6 54.6 44.8 1,393
7 64.2 52.2 2,207
8 57.4 55.8 754
9 62.8 55.7 2,246
-t 534 52.0
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ZOEBRITIHIT 54 NDC fi 5 OREEDOINE T (3.3.14 HD (12) ) 1L 534%TH Y,
FELROME Y (13) X) (X 520%Th o7, ZEFEEO NDC it 5% V5 Z & TR
BOFEFIZBNTFEEHY 7V EFLE NDC fisaffth5c& iz, FHE5D (2007) OFik
(3 13) OFE LT 2 &, AMFETIECL > THIER 85 RA > b LEE5 2 LR T
=7

WRIZ2H1H (W) £ To NDC Fis0 BEIfT5-OfR 423K 15, & 16 (T~ 7, & 15 120X
FERIZ L > TR O NIZREEZ BV NDC 725 BAL 10 fR27Rr L, £ 16 ([ZIZFFIHFEOZ W
NDC 7% A7 10 {2759,

# 15 NDC it 5o HEV GAER (M, K5 BN
NDC HE (%) BEE®) 24%d0E)

65 88.9 21.6 74
92 81.4 41.2 308
82 80.0 111 72
60 77.8 10.3 68
79 75.8 29.4 85
71 75.0 3.4 87
14 73.3 16.4 67
34 70.0 7.4 94
41 66.7 9.1 44
69 66.7 3.2 62

Z DOEBRICEIT DREEOMETE)T 45.6%TH Y, HHEOMETEIL 36.1% TH o7z,
PEHRREOLAIZE LT, 241H (M) £ TCaLHEAICBVTHLFEEHAY 7V EFE T NDC
FEAEfETEZ, £ 130OM H#TH) 22H, FHEDL (2007) OFIEIC L DREE, BRI
EH 68 324%Th o7, > TAMIZEFIEIL, 2H47H () £ To NDC i 5O BB 512
BWTH, JRHD (2007) OFELVKEEL 13281 hMa LSELHZ ENTE,
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& 16 NDC L5 HEMTGRER (W, 1FECEAr)
NDC FEE (%) FHRE%) 2AKE)

21 13.6 63.0 2,108
28 40.8 39.4 1,601
91 59.8 55.2 1,552
38 51.2 40.7 953
29 37.1 37.8 943
02 28.9 8.4 784
37 56.1 52.2 760
09 3.4 0.1 682
32 60.0 41.8 625
31 46.8 33.0 621

4212 BEEE %AW NDC EE5 0 HEN 5B+ 5 &%

ARIETIEIZBEE %2 A7z NDC iis O HENT 54217 5 7 OICAMIIE CIRET 5 2~4 @
A7 w7 BILHWBH) OFNENICONWTEEEITI, 2~4DAT v 7 L1FHIG, () X
ExOH A MLOHIH, (b) IEOX A R BHO NDC 55 0HE, () NDC it HEhff
5, Ths,

(a) EDZ A FLVDHIH
AKFGETIELLTD 2 DDOAT v S I Ko THEHDOZEZEERIOHEA NS DXKED X A~V

oy DR 21T~ 72,

() T] CHENRZESEZREO X A MV EIIRT,
(i) T 22054, [Ek 1] 2D ) A4 XefhE, BHAL—R, hr<vTRY-7z L &
DEMOXE D £ TEXEOZ A MV &HieT,

(i) ® T[] THENEHDEZHEDZ A ML ERR LERBAITOWTIE, 4 32,657 fFi
15,905 & EBGEEOEB I [] NEE Tz, 2D 15,905 D th)s & HE/E2C 500 14
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I LRR Y ¥ 21T o728 24, LT 214 (0.4%) (2B L CTEDO X A ML AT

TWigho T,

"Ta v LT AR—DREEET) (([PERHRE 2010/10/19  3iE] )"
CUHEESEE AR EIELEK NS FEE HERS 1996 ISBN:4827311420

p.346~ FH=HFi [/l

1 2HICELTEZEEEE LTETON TV LORFHFEFTH LD, MEOZ A k
IWRILOHFIZEEN TR, ZOTOKEOX A MR TE7220vo72, 2 2BIZEL
TIEREOZ A MV TERLS/NRT EWVIFEIDOZ A PR [] THbh TWzzohlih T
SRSy

(i) TR 72F%0 O 16,752 £ H 5 Thttp) OXLFHING ENDHSEEEOEE %
Boh L7z 15,465 {2kt LT, (i) &Ik > T T[] BRngEs, [BE 1] o/ 4 X
EhRE, PARAN—R, B vTREU S EEZORHIOXRG Y ETEHEO X A ML LA
Ul T LTHELNTARDE A MAOHF)NLEEMEZIZ 500 A LR ot 21T -7
fE e, L FOflZETe 17 fF (3.4%) ICB L TIEFED Z A ML afii TE T aRnZ &2b
Moz,

- RO R R T REZ B S AkE T 1994.12 L210"
cCHARHE FIEAHR. BREE FEER, ME A 2004, p.293 Il H S, "
< "E N SCERAR A

1OHIZELTIE, MEDZA MV OFOMBOERZOABMHSATLEY, 200
BLTIE, RAHEBLHEFSmE VO OmEVBHE ST LE- T, £72, REOX A ML
I CTE T2 o7 17 P 1L IV T, 3 D H O ENSIRAE" O L 5127 ¥ X |k
FIZHEDZ A FADBREFENTORDNSTZ, YLEORRND, MEDZ A MLEHTE
LHEBOBEGENE, (1) DAT v 7 TK 15,841 4 (15,905X (1-0.004)), (i) D AT v 7T
%4 14,939 14:(15,465 X (1-0.034)) FREFIET H LB X BN DH, BEEENT http B E TR
VY, BB Web _—U 2B EENI T TV WS B E R4 31,370 0 5 5, 30,780 1 (19
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97%) WV EWEIETRIED Y A M TETWAEEZLND,

(b) BEDF A M5O NDC FLHDOHIE

ZOMFIT 201345 H 10 225 5 A 12 AT o7z, MEDOX A MLEF—T—F
& LCEN ESMEMH T —F THRE LSS, TOMBE/HRIITBEEROKENEG Eh
%o AMFFETILZ OB RO X 912 b Dice RO mWKIEA IR L, Z DX FE D NDC
L EBEEEONDC it s s LTHW: (33121H), Zndx, MED NDC s & H
O NDC L BN LT Lo BT 5 LIXRLT, TORRIILLTD 4 52T 6niz, RIb,
(A) KEEZIELM#ETE, O NDC it m2HFld NDC it 5 & —EHT 254, B) ME%E
ELLSBTELN, £O NDC L5 HEH|Id NDC fiis & —FH L2 nWgE, (C) MEXEE
LS BBETETHELP, Ml SNz ED NDC FE 528 FHHI 0 NDC fi s & —EF LA VWiGA,
(D) MEAIEL R TE TWARWA, Il Sh7z[XEH D NDC FE5 7372 £ 72 £ F 4> NDC
T E—HLTLEI A, D4-oThD, 2T, FlO NDC it 5 & ZDSEEENT,
ZOFEFELBEZ L TCHYBEICL > THLNLDRDHILTNEHTZ®D, MELIEL S BE
TELENNDC RSN —B LR (B) OEAWS T Z LT TER, LAaL, AFRETIED
Z TH72 NDC 52 2 D £HFNANT 5T 5D TlEe<, FEHIO NDC L5 O E £ T
FE L LTHWS, 2D A), (B) DEB /7122 T 10X NDC 50 HEff 5 &0 9
AWFFEDO B ZZEMR TE D LEZBND,

FHIOBEB LR S EIEAIZ 100 44X 72 L NDC 5Ot %2170, (A), (B), (C),
(D) DENENDLEE AL LIoRERAR 171077,

#£ 17 [MEDOH A FADE D NDC 35 Ol H RS 5

A(%) B(©) C(%) D (%)

1[EH 48 42 10 0
2 [alH 49 46 5 0
3[alH 58 38 4 0
4[5 H 45 46 9 0
5[ H 47 49 4 0
NS 49.4 442 6.4 0
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R0 2T 572D ZDFERBRIL 5 BV IR LITo72, AWFZETIET ¥ 2 M EEISFEIC
X% 2HrH () £TONDCREDOMNEZITH, TDOH, METHLTHIIE, —K
LTWhbDERR LI, FRELT, 9FKIEBZL2SEZEEN (A), B) DXATITEE
NTHEYEEZELSRBETETNDZ ERSH-7,(C), (D) I L TIEZI 21 6.4%,
0.0% L FEH D72, A MPBHELZIELIMRTEITWNDLEEZDBND,

(c) NDC fE5 D HE&ft &

IHTHETOSBECHEL T, FHETEDHEB > TN ET D7 —ANE Do Te kT
THIDIZ, HEMGOMEOEMAE 18177, £ 182005, Hl21X 0 HOHEFIIEE
T2189HFEL, 2B 32 TOMEELSHFEL, TRAFTIFHER>THELTWVD
TR ENGND, REIZ 3FEHELTLEILGENELL, DD HOK 40%08 2

DY FTholz, TN, 3SENUOEIZHERTHIEENEHWHE THL EEZXLND,

# 18 NDC 5O HEMT 5-OfER (F8) OFEH

FERIZ LV 53 #7- NDC i i
NDC 0 1 2 3 4 5 6 7 8 9
0 352 85 470 732 69 60 69 110 16 226 2,189
1E 1 51 657 189 252 24 7 6 44 36 42 1,308
ﬁﬁz 2 159 282 | 2,890 | 1,154 107 112 140 188 42 226 5,300
D 3 139 81 536 | 3,170 155 132 101 117 82 76 4,589
N 4 38 18 92 410 864 62 77 15 25 16 1,617
D 5 50 13 178 473 81 763 93 45 20 13 1,729
C 6 36 7 165 396 72 56 624 18 10 9 1,393
E 7 a7 51 189 553 27 36 20 | 1,152 30 102 2,207
) 8 19 25 43 165 22 9 3 17 421 30 754
9 101 50 165 500 29 3 9 87 52 | 1,250 2,246
E 992 | 1,269 | 4,917 | 7,805 | 1,450 | 1,240 | 1,142 | 1,793 734 | 1,990 | 23,332

2HTH £ TOSEICEI LTI, % 16 ® NDC it 5 21 ICBIT D k5 & 2806, 241
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(W) £ TEEST2L LHELTCLEIBRADIEFICEZ N LN 005, UL LHTH ()
ETOEREFERIC, 21 OFRFREVERNTHL B OND, ZOZ LIFERORE
RO RERFARE 72> TW5D, NDC 75 09 1% MEEE, MLER, Zofiofkdl= 1
svary] THY, TIXEENLZEERFALOLBRND RN LRTRIND, Z
A NDC 77 09 DALV 20 67, FEE « BB ITRWRE TH
5EEEZB5, NDCFLH 02 ICE L THRFETHLH7-DIZ, BE L S FAEOHE TR,
BEREN LKL 225 TV D, NDC 7% 96 =° NDC 7t 85 72 &, RAFHEE LA
DZHNT, 156 %D NDC G lHIE SR WA 2 b -7, ZHTFEAY 7
WEDORRICED EBbD, b LT I AEEERCT Z &R TE UL Z ORI
LEEZDBINLD,

422 BRscE AV NDC 850 B &ift 5
A TITEMSCZ A2 NDC 5l5 0 BBV 5-0OfE R (4.2.2.1 1) L& (4.222H) (T2
W5,

4221 ERISCE AWz NDC 250 BBt 54 R

B RISCE V= NDC 525D HENTS- (3.3.22 THEMR) 21To7-fiRA2+K 19, #£ 20 17
T A TIHlOR—2F A & LTHWTWARED (2007) OFE, BIGERM I
L CIEROHEBLEZ N7 ML OBEHK L LIZGAORKE & HEERLE 19 ICFFBIORL
Thd, £ 190 [FHD (2007) OFiE] 26, FHL (2007) OFEEZHRLZGAD 1
HTE () £ COREIT 44.9%, HHFIT45.0%THDHZ Enbnd, £, 4211HETH
Nz, BEGEEZHWTNDC LD BEf 52T o2 OfE D [SFEE (2D T
R U7, RO 7o E T4 T % Random Forest, SVM, CNB @ 9 L b FEE, FEHLED
Ero72 CNB OfE R L, LIBSVM 3.12 TEESN TV D SYM IZ & o TRHE LIS 201
ER

3.3.21 HORE TR/ L 51, AW TITHEHE Y MAEIERT DBITLLTO 3 5
W, BIG, () FHIOEMXOEE 2 W54, (b) FHloxF—U— NoHEE %2 H
WEE, (€) MEFEDZ A MLvaHWiegs, O3 25ThoD, LU FIZENENORRIZHON
TEREIRRD,
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# 19 NDC =D HEMTGORER UHE (FH)
FEEE (%) FEE(%)

JEH 5 O Tk 44.9 45.0
ZE G 53.4 52.4
BR3¢ CNB 59.7 58.9
BRI SVM 58.8 61.0
¥—U—F CNB 54.2 53.8
F¥—TU—F SVM 54.2 54.5
MEFED X A ~L CNB 42.4 42.3
MEDHZ A~V SVM 42.9 435

£ 20 NDCREDOBHEfTGOREE QHTE ()
FEEE(%) FEELHE(%)

JiH & DTk 32.4 32.4
ZEGE 45.6 36.1
BRI CNB 51.5 49.7
B3 SVM 51.6 57.7
¥—U—F CNB 411 40.6
¥—U—F SVM 36.9 41.7
X#ED X A~ CNB 29.1 29.3
KED X A KL SVM 22.1 24.4

£, (@) OEMCOER 2 AV HERR, & 190 VERSL OfF L0, 14H (8) %
TOHBFET CONB % V7258, KT 50.7%, HBRIZ58.9%THY, SVM % -
Yifr, REHEIL 58.8%, FPLEIL61.0%THh oz, £ 19IRLIEZE ) ICBEREE A5
B ONEHEL 53.4%, FBLFEIL524%CTh 5, Mb (2) DHEIISEEE % M7= NDC i %
DEBIE L 0 ECHIETOREIT) T ENTE, E77, £ 20 © DEMX 07 kY,

78



2HTH () £ TOBESTCNB ZHAWHE, HEIX 51.5%, FHRIL 49.7%THY,
SVM % W =354, FEEIL51.6%, HHEIXS57.7% CThH o7z, £ 201TRLIZ L D ICBEE
B W Z158 ORSFEIL 45.6%, BRI 36.1% TH D, D, ZOHAELSEEEE W
AL VEWBECHEEIT) ZENTE L, X=X T7 A4 OFHG (2007) OF{ELY
KR, HBFRLICN 1A RA v Mo ESED 2 ENTE L,

WIZ, (b) ODF—U—ROEHEZHWZHEREN, £ 19 O [F—U—F] 7L, 1
HiE () £TOHBFE T CNB # WA, L 54.2%, FELHIL538%THY,
SVM & H\W =358, FEEEIT 54.2%, FHHRIZ545% CTh 7=, £7-% 20 L0 2H#1H (M) *
TOHBEETIE CNB THEIL 41.1%, FERIT406%THY, SYM THEIT 36.9%,
BETAT% ThH o7, ZOFRERNG, BMSCERWSGE XV ITRBEN TR 72208, JRH
5 (2007) DOFIEL T D L 10 BA > MR, WEERNE L,

REBIZ, (€) OREBOX A MERWEGEOMREZ RS, £ 19 O (XA b OITX
D, 1HrH () £ TOHENTETIXCNB THEIX 42.4%, HHIET423%THY, SVM T
FEEEIE 42.9%, FBIEIL435% Th o7z, AL, ZORE, N—RXT74 8 F &AWV
THAIV bEELM ESEDZ LT TE R ST,

4222 BRSC%ZFWZ NDC B850 Bt 5B T 558

BEBFEE FIEOENE T 2 L, LHTHETONBETIE, CNB & SVM OIC KX 727
RGN oTz, LvL, 2HTH £ TOSFETITERCEZ W TREHRE~N MV ER L
7= A1E, CNB L0 SVM OFHEHN 8 RA » hEih o7z,
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