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[ Abstract ]

Herein, we propose and discuss a new method for analyzing various types of tourist information about the Suwa area of Nagano
Prefecture, Japan, available on the Internet. This information includes not only long sentences that can be found on web pages
and in blogs, but also short sentences comprising a few words posted on social media. In this paper, we propose two novel method;
one is based on a paragraph vector use of neural network, called predict manner, and another is correlative manner for expressing
relationships between words included in sentences. Our methods achieve high retrieval accuracy even across social media posts
comprising just a few words. Based on our evaluation results, the proposed methods outperform the conventional information
retrieval technique wherein sufficient accuracy cannot be achieved as it is based on the occurrence probability of words in
sentences. This improvement is achieved by using the word order as an input feature to the neural network model.
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NATERORHEN TR TE TCWDENETHMET 2 2 & L.

Tl K 2URUIESEER & FREEOEIS L7225 XS, FHlA & 72 21 50 & VL E 72 D
THROMBEEATD. Fio, HEEFELOMKRE LT, BHEOIZETIETH L HFEOBE A ~N—R L LI FHETH
% tf - idf ¥EZIDA [5] ZiH L= FEE T 5.

#* 3 GF i BR B

Environment Specification
HIALE gensim [20]
TR Tensor Flow 1.8 [21] , Python 3.6.2
FHBETE Python 3.6.2
WERFE | gensim  [20] tfidf, LDA, Python 3.6.2
(0N ubuntu 16. 10
System Docker 17.09

* 4 FHE/ T A—X
Environment Specification
TR PV-DM, Dim:200, Window size:4words,

learning rate:0.01, iter:200
FHBIMETE Jaccard:0. 75

VERTFE tf-idf, topics:70,
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FHIEREEIEER 3 IR TR OSSN TR Y, T Python TRR S QW A, TRITHEDIZEZIE, EEIC
R 7 58T B3 T & 5 gensim [20] @ APT & tensorflow [21] ZAWTIELEAFT/2 > TV 5. Doc2Vec X
—ACHEIZOFEFHL, BT A—FFEOUEEEITIR>T.

2 A TARHIZIN T, ETHETHW T A= 21T, TRITHED/RT A—2Th2DH 7 1 RUHA XS,
2NN LTS D BT, AR CIIRERA RS20, AGHICII2E R & PERED RT 2
4V RUPA X% 3U—RE L fHEWETERED Y ¥ v 1 — RREOBIENL, 3.4 BT L7288 REE 0.75 & L
TW5, 1ERTETE, BUEOFEEDEAFIH LT 5.

TEMEIZREHICH D03, Mg ERAR— 2L & LT, FIRHIMEE SNDHRENZR 3 >OF—T — RIZxt LT
HELINDHFEIZR U CHlSEH 21T 5. ZOREE BRI 2 HGEEZ LML, #UINCkER L7225 R
NEHTECWDEETHET 5.

Comparison of Recall-Precision rate on GW

1.00 Y _
=== Predict model
\ LDA model
- mode!
\
0.80 \ Correlative model
\
oo
= N\ ~
= “~
[ ~
3]
é&zxo
0.20
0.00
0.0 0.2 0.4 0.6 0.8 1.0
Precision rate
Comparison of Recall-Precision on SW
1.00
A @mem Predict model
090 | N \
\ 0 o e o Correlative model
0.80 L ¥ '..
. e | DA model
0.70 N\
N~
i
= 0.60
L
= 0.50
<
3
0.40
[~
0.30 A
0.20 .
0.10
0.00
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Precision rate

3 GW(E) SW(CF) (ki) HiERE S

& 5 RS DREOHER
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date GW(2017/5/8) SW(2017/9/25)
words R | RS B+ BEED | R | RS | HEhr+ HOED
THFA HH 5 T=A ZiF % AL
F—7 A TR 5% K [EFNIE P
Tt iiiiecs 7—h it R = il
v % < B30 NS T=A
S R S Bilc i A
THRSETA Bl e G Eiig g 5
Bl & Hiff s Bilci] f
(Eihe s By i Elai 5]
= KT % Kitg B 5%
it = E IZoIFA i it
ERFE = B & TH: i STV
i il e He L b
BE HiLll it = £10 TIITT
it EIREE =z K Tt <5
T it HAL s X e
4.3 FHEER

REFEOTHUIRERZ X 3 1T~T

B 312N, FEIZ GV 07 —%, FEILSW OF =Xk 2R 2R L Tnd. ZoLkx, E6H 5 bl
1 30# 52 (Precision rate), yHliZFEEE Recall rate) Z/R LTV, 77 7NTIL, THITFE(Prediction
model), FERIMETHE (Correlative model), HEZEAERS 2 FAV - S TFE (LDA model) DFERZ R L T4,

— AN, THEERBRERICHWDALS Precision—Recall 77 7Cld, 77 704 HlZR S H1F EMERENMEIL T
W5, DFY, ZOTEDL, HFROFEEZ LFHTETWHEWVZ D, KTEM, SV oEHLOHRIZEN:
T, PHFERMOTELY B4 N TS, #E-TC, HROFHEZEHTE TND 2 Ebns.

FREEMETFIENY, O CIIERTHEL Y L BUVMEREZ R LTV A, LocL, SWHIRIZEBW TS, 1ERTE S ITIER
BEOMHREZ R LTV, L, EHL00OEEFED, 1EROHEFEOHEICHD < FE L FRRELL EoMERE
HLTONDZENT T 7 VHERID Z ENTE .

WIZ, % 5ICHEMEIROBG I W TRIHNEE S D 3 SOHGEC K, TR, 738G + Bl ) loxh L
T, LT DS ZFFORED AL 5 DZ R L TWAD. ZNENTHECL Y, BEAHTTHENRRE D2 Lb, (A
—D7 =2k U CHHALIT DREIX R 5. F2, HIC K> THEHRO My I R38R0 D Z Lond, FEUT 555
HRE L B0 Z ERDIND.

PURIEEBR L 2250, THIFRETIE, BESHAEOWT UK LT R—DOEWRAE-OBIDE, FHcE
MR To5E, ARSIV ARENELIT HRE L L CHE SILTWA. FHEETETIY, ElT5%E LCR— MY
IRALT XA MIBGNTIRENDRE G 258 C KfE —Hik, " IRR —is, " SRl —2 35 A\
ZH0) ST 5. HERTFHEAICRW TS, MR L ARG T 2528l 255 & L GHTiSI 0D,
(2, THTHE Tl THE & bl U CERAIZIAIT 258, 0V EEEHIHT 5 2 LR T& TV A.

5 EE
RETE, AIEIOFHMERHRICHESE, KTEOBLEET.

5.1. SHEHAS

4, 3ENTR LT HMIAS R LV, 2 SOBRTED, (CRHEL R LT, FEELL EOMHEEEZH L QWD THEES A
Wrcx 5.

FHIFHEE, G, SNS OFEFEEIGDZN SN EH 5 OFHIFERIZIBO T IR A L AMRER Ea g o

13



R RF R Vol13 No2 FEWX S bz Web 1516 1 L 7= HURBUCHS HUE O E (L OB

Analysis of Diverse Tourist Information Distributed across the Internet

. R, MSVEIINEOMIRIFCTH D Z 0D, ZOWICEYEEE 2 QD ALIZ LY SNS OFFENRIE
DLy GREHERA, BAE, AZEREORIRER) ITEF L THIL C0D. ZORERIE, 3. 1 HiCR L- s
BUCIERA—Z A R E LT, SNS MODOIFRAMTL, BOCEOBEA UL TE MREE RSB 52
EWNTE D, LT, THITHRIARD BIITHD NS THFROMMTEZIZILL TND LNz D.

L, K 3DOELLORRIZBNTHMO 2 FHEL I LT/ T 7 ORI ILZE L. Ziud, Afs
DOFEFRETERT 2 O Tide <, FUMHW - EHROMEREMI SRR 32 ST 5. AFHICIX 10, 000 {4
DIERZE G L L TET IR ZI T3> TS, 2L E, SNS MHUUE LTERIMEED kY 7 ITEHRIMR
HZEITERALT, ZELIAERESDIVTORWEHEI L T D, iR ThiuY, fHMEH=L 7 v a &5
THIET, AT Y OMREMECKRS D EEBMLFHIZAT ) Z R THDH. LinL, AETRZRE L
T D web R0 blog O DEH L, SNS 25 DIFRINEIET A2 L2 & a AIHFAEL N2 &, JEHRSNS 2
HESSNATERIIEE Ry 7 ~EFT A TAREMEDENZ LD, AFEOFETIZA v F—F v hIbFET—
ML DML LT

FHTHEOLE L, *HE I DIEROMEEOBIEMEY, A%FE Ox5 L 2D MR ZTRET 5O TIEeL,
FEONGEL IR DIEMA RS CTEUMZIT O Z & 2t L Tnd. FERIZE L TR ox5 L 70 DR E I
BT HZ LIk, BHMO My 7 ZHEROITEINES Y, MREDREEZ G2 L0NTELLEZ D, FHUT

SEICEALTIL, ERALIHICIIARVDEHR L7 K 9 ICRIHAMEE SN DB ERA AT 23505 5N T
BY, EMHEOIZIXZ OFBORHEEMHITE TWDH EEX LT ENTEXS.

FEBIMETETIE, GW & LEEE LT SW OFE R CIIPERTHE L RFREOMRE LG LIV TR o7, Ziud, G
X0 SW DTN NS MBEFGT —ZENEGINRENT &, 20D SNS TIEELT RIS 2 Py 7 3% 0E
ICHEET D L TG, 2ok X, FIREREOS BoWIZIE, Hi%, A X2 Mo PB4, 8Dt AR
Fiz a4, BRllcRESND Z LT b. (o T, HREFRIFEN BT D EENE N E VR D, ZD
728, SWOFHIE T, 3. 48T ORLIE=THED (1) 7 = —ADOFROFENEIE < EHEND. 2072), () 7=
— ADBFEOHBIRIZ K> THEMENRE SN QO SFEECE 5. fERE LT, BEEOHBHE ZRIFT 50E
KeTFE L IR —OTFETHEET ARG SNTUVET20, FORMREREONR -T2 EZ D,

F77, FABMETFETCIES A8 OR UL DIZHEEI 2 DOART v THNE L 72 A AREMEN S 5. e Al &
OFIBIEAHE Z L ICEH T2 2 L5, THITE S T2 &S5 ROBIIM LB U CREE RN 5.
FERE LT, GUERAEINT S La—P Y 7 4 HIK T 5 L0 ) B OMEEZ X T)D.

SNS DIF#IT, ZFOEEMHCFHE CEFEROBIZLEI LT VYA — N 2F 0, [A—OWNEEZ T EHRHIE
KT 5. 207, FHBEWETIETIE BW BNHEIR— L 2B B Em< 72 b. 2ol &, b UOHERT BN
BRETRIZTANZ Y 752 LITREECH D Z D, Bk Lz SW ST DFERETEOMHREE T LRI T
FLPRAETDHZ LT D. (60T, 2O0DIETIED S B, NS DBDIERNPEIRT DAL, TRITHES
BETEL D b, A CHHLEEZD. HRCEENIGEIEEZEETD Z 1L, FEROD I MER) >, FEES
DNy 7 BT DA CIISUIROEN A Th D EFREL T 5.

WE, PRIFETL, BIERE FBSICFET 2 ENTE TCNDONEFEFOBLENH/RTT-0OIZ, SWOT—XZ|Z
*UCERD DI EATS . FHRICIHNT, FELL TOD AL 10 HEOfEHRISH LT, & 1A+, &2 RFHoxd 5
BTG RERD, K 4107, 20K 4 OFSRTIE, KREEERy O BRERGRN 0. 7 Big)5 0. 8 Btk DG
FIZPOR LT D Z D, FptieBlin DA TODIRETRETITa L 7 Y ORHBEIE A T D L5 2
LINTED.
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Rate of Cumulative Contribution for Query

08l - vk

06

00 -

Cumulative Contribution
= =]
Fud -
= :
=
i
=
=
& —
I — i
T |
E N
i i

Dimension Number
X 4 K272V D 10 22T VS 5 RS HR

ARROFHMTIE, R 4ITRLT/NT A—2 ZHOTERHIRE RO E R LT D. FERRITIE, #3037 A—
Z DA G T OERIC L D5HIEIT->THY, &b BUVIHIFERAAHI TORL 0D, oL, 2. 2HiTh
N7 [10] 1k D E, AREOTRFTEL ST A —X OEFIZ L AHMURE~DREI I NS E SNTND Z &
OAFE TII T A =X BRI L DigagmddToriotz. L, TRIFHETHE, SWROZEEIH 2T 5
“window size’, =a—F /LRy T =BT HFEOBRITEE A~ iteration’ 1F, FREOMREIT A
L0 TR, RERERTE D N L— A7 OBIRNEET D, E-TC, THRITFHAZHISEDEEFRAR—2 L1
N CERAT 2720120, ®RERDIERTE LT, =a2—T 3y NUT—I RIS T DT A— 4 F a—=
VIWKBE IR D EEZD.

5.2. S#%0DEE

RRFEZEYNSUS CEULT A2 0EE LT, B ERAERICHEG L= —T LRy hT—2
IR A —=H DPETIEORRNDBNETH D, ZO/3T7 A—X Ok OB L TiE, STk [22] 128\,
AF & [FURD Paragraph Vector (ZxF LC, —I0kEE 7 0% A —FOfAGHRIZL Y, £ 5000580 D/3F 2
— AR T A SO ORI R T ATFEZIH SN LTWA. AREOBRETYH, T2 FHEOHEHI X
D, FATRERICRIT 537 A—X ORgiBAEHT 5 FHEORGT CE 5 LB 25, SHOFELE LT, ZhbTF
EORBREAT ) TETHD.

FEWIZRERIINID L, AR CORMETIE, EHINRICEfS CX I tFROAERG L Lz, FrZ, THITF
T CASI TIN5 2SI L C Y, ENMREE R LTZ. 58, EVATLE L RIATAZ &
EEZDE, TRTADL HIE, =—VOBEBROEE/ S AD0, ERINIET DN ERICHIST D05
DD, OFV, WELUTMREESDT-0OI2E, WHRE 72 DIERAERRIICH SN COIET D LERS S L&
2%, EODIZ, FFEOHMIE T TR, MkBDEEHRAR— 2 NV OR5 & 7e HIEROIEE A kG T3
HVENSHD EEZD. [FFRS, ZOFREHEKSED O IFREE, 7 /UbDT- 00 EELD Y ) —
A, U ROGERT — 2 _R— 2 L\ o T2 U AT MR b B O TREDNEEL 705, 514, Zhus 2 U
L, HEGR7EROBUHC X ARETEORHENA YL ETH D LB X TIN5,

6. F&oH
AFEClY, ERFRIGIHIROBDEERE G & LT IEMOMT FHEZ RS L. WERIE, web, blog [H#IZHE
FHDHZEOHBSEE | S EELDT SO FHENHNSITE 2. LAL, twitter 72 E 0D SNS [Z#FH
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SNDREHE, FOXENEL, HEEEDVI RN OF DR ZE R 5 2 LN CH 7=

TSRS RAENTT A TEE LT, ARETIE2 >OFE: ZEIE) S SOIRE S U CHBEES TR A T
HITFHE, BoW OFRE) HIELIE A B 2B TE AR R L.

PERTIEOMME & LT, 2017 4ED GW J 08, SWIZHUS L= iSO B G B 215 a VW, IRETIEL
DERTE AT RRR OB CHIIC X DRI ZTTo 72, R E LT, THITHRIE LW ThoTELD b
SNS NS DTEFRDHEIN L CHEN-MRELZ A L WD 2 &, FHEIETRTL, 1EkTIEEREL EoMEEE A LT
WA ZEEHGMNZ LT, 1ERTFEOmE LT, FHIFREDOSUIROFEL, SNS D L 9 72 3CEO/D 7R Ml %
KRELTHOANTHDL L BB LT, SHBOMEL LT, WRERDHFERICTHES L2/ 8T A —X iR
BHEORGE, FFROMEE A5 2 & T, THIFEOMRER ZE S B D T2OIk IS L 72 DI AT
ET D LR Z L EALMNC LT
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