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Abstract

The purpose of this study is to confirm the effectiveness of dimensionality reduction
and the differences on document classification between different Word2Vec models. The
documents were analyzed using Word2Vec and the inter-document similarity was calcu-
lated. These experiments were conducted to confirm the effectiveness of dimensionality
reduction through document clasification. Then, a comparison with latent semantic anal-
ysis was conducted to clarify the impact of the difference. First of all, the synopsis of
the novel was obtained, morphological analysis was performed, Tfldf was derived, and
the similarity between words was calculated by the similarity between words obtained
by Word2Vec. Then, latent semantic analysis and dimensionality reduction by cluster
analysis were performed, and the analysis results were expressed as a tree diagram and
the accuracy. The above work with six patterns is performed, varying the number of doc-
uments and the Word2Vec models. Comparision of the results of document classification
proved the effectiveness of dimensionality reduction by cluster analysis. Furthermore,
by comparing the cluster analysis results applying several different Word2Vec models for
the same number of documents, the higher the number of dimensions, the proportion-
ally higher the accuracy for the Word2Vec model. These results indicate that the high
dimensional Word2Vec model provides a deeper understanding of the meaning of words

than the low dimensional Word2Vec model.
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Figure 1 Example of dendrogram.
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Figure 3.3 Confusion Matrix.
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3.3.2 MeCab
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3.3.3 WebAPI
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3.3.4 Tf-1df
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TERAANPITZ D, ERAINMOETLINCD ., FEERTOFLGRLREHFGHRL

Wo 7EDOHTIBREEE 7> T W 5,

3.3.7 BERIERKERRT
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SN TES, ZOBBUCTHA 25225 2T, ERE (X—L4) X7 b, FE
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3.3.10 scikit-learn”
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3.3.11 Gensim
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ETNVERS HETIER <. Word2vec 2523 2 7= DI L 7,

3.3.12 SciPy
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3.4 Word2vec
3.4.1 Word2vec
Word2vec & l&, =2 —F %y NV =27 DEAFLE ZFH L HEOEKRE T bL
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Term | wy wy -+ Wy
Cy aixp Aai2 - A1Mm

CW = Cy Q21 G232 -+ Q2M (3.15)
Cn ani1 ang2 -+ AaNM

BIIRAR=F Cy(i=1,2,...,N)BEEZw;(j =1,2,...,. M) £ T35, 2Ot &, X
3151 H 2 EF a,; FXDATHZ BN 5,

(3.16)
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4.2.2 MeCab DEA
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HEEDNR T MLEEIS T 2121% Word2Vec DE T LA EIER T 2 DE N H %, Lo L,
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YWo REHERBROERD Gz L TETIVEERT 572012, HAGE Wikipedia D4
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4.3 T—ZRZOFMNIE
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RERMENT IR I D EIRAFAD AR ITERZITO LORE L Tze AEBRTETFAF1D
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Table 4.1 Dimensional quantity of each pattern.

cumulative contribution ratio | pattern 1 | pattern 2 | pattern 3 | pattern 4
50% 9 40 15 70
55% 10 47 18 80
60% 12 53 21 95
65% 13 60 24 110
70% 15 68 27 125
75% 17 7 30 140
80% 19 87 35 160
85% 21 100 39 185
90% 23 110 43 210

SBIC, THIAf THEAINZHE—BENPNREL 272D TH 5,

4.4 RITHIR

4.4.1 RENZ—2ICEITEERPBORE

REBRTIIATA U7z 2 D DRTTHIBFEZ HIR T 2 72912, ERD B DL & Al 0>
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FTFEHRTHIFEB R IRET 5 Z EHBZ 0D, RIFZE TERITAIEA O ZE DR LR RO
E% %2 {2720, BEFGEE 50 %~90 % &\ 5 #HiPHICEE Lz, Table 4.1 1285
B R —  TERD AN EITO. IRELEER AT E DD DERT,

4.4.2 BENEKRERIC X S RITHIH

3.3.7THICEIRDIH % £ 512, numpy 74 77V D svd BAENC TIIdf % 52 % Z & T,
IBHEEIRIENTIC & 2 KOTHIZ 1T o 720 ROTEUE Table 4 1ITRLTH 3 k510, &HE
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4.5 XNEDHHE

4.5.1 XERED cos HLUE
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WCEHEZIT o 72,
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HLTHDHATEY v A EEDRELAEELTVE, TRTDOX—DOIEFER
ZRD 5
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4.6.3 77 DIERK
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EfEERIZ. 100 XITD Word2Vec & 7NV ZHRH L 7252878 % — > 4 DIEER%Z 14%. 200
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Table 4.2 Average accuracy of each dimension and LSA.

50works | 150works

LSA 0.6011 0.4466
cluster100d 0.5219 0.4463
cluster200d 0.5111 0.5253
cluster300d 0.5593 0.5898

DEWETHD, 7770 TRDIEIHNVTNE Z Db 5,

Rz 200 RITD Word2Vec IZDTHIN B, FEEF X —2 2T, BEFER0%ICH
WTC, BIERERTIC X 2 0B RO IERRD 7 5 2 X =582 K 2 ZITHIEO H D
EDEL, 7 7DHFTRDENHVTVE Z bbb, B AX—2 5Tk, BHE
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YRuaron, EEoR—Y 6 DREEFEGR OB 28FIEDOT Y Fur o a0t
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Figure 4.7, Figure 4.8, Figure 4.9, Figure 4.10, Figure 4.11, Figure 4.12 D X577
YRurl I ne kol BEBARX—-DT Y ¥y T ARTICOWTHEZIT I,

F3. 100 RILDLHEITOWTIT S, 1 FUDIZ, Figure 4.3 DEB X —> 11283
IBTERERRITIC X 2R 2R T 2 L. FEHICBWTARED I FRAX—TETVS
BB, —HT, EFICBVWTIX, SATV =77V RO —PEDI o707
AR=PTETVWDE DT 5, RIZ, Figure 4.4 DY 7 AR =412 & % RITHITE

— 27 —



DT YRR TT L%ERT 5, Figure 4.4 TIX23HDEBEN SR E 7 7 AR —I121EI %
SNZTEDFEEEDDBROLNED, ZNIDRERI TIRARXR-ITRDZ I X VLIRS
LTLEoTWAI TN d, 2OZE &, E k-2 1 DRBEFEERIO%TIE
BEERNREERBENT O 25 5ORM L@ ICHEEITATWS, £L T, FEitx—
VAT DOWTLHIRZ1T 5, Figure 4.5 OBTEMNERMBITIC X 2R 2R T2 . NP
TEBEDI FAR=N, EHTEIRATV—DI FRAX=DERINTVEZ 2D
Wb, ZAUIH LT, Figure 4.6 D27 7 A X =K X B2 RTHIBDO 7> Fa 7o AT
WEREHDI FGRR—TT7 7 VRO - BENELEH> TV 5,

RIZ, 200 RITDHBEITDOWTIT I, FIDIT, HEEASRXR =2 2D 7 7 AR —=3HIT &
ZHICHIRD T > ¥ a2 o A %R T %, Figure 4.7 %A%, FETRABED Y 72
R—DPERENT VWD, —HT, PO F7AX =1L T 2, 3D I XX =T
By LDFEDDRLNEHDD, AL LTE3ID2DY ¥ VADESGELTLE >
TWb, ZDZr &, 200 KTD Word2Vec IZ &k %7 7 AR Y ¥ 7 b IB1E R ERIATIC
WEREREDZNZ EDTH o7z,

RIZFEBF R — > 512D THIEE1T 5, Figure 4.8 DEER R — > 51281 3E1E
IREIRIRITIC X 2 HEREMER T2 2, EI Vv VILOBEENID LIRS >TIEW 3 DD,
FEEHTIRT7 72— BEHTREAE, PITEIATV DI IFIAXR—DBTETVS
Zeah Db, FRIIH LT, Figure 4.9 D27 5 A Z—3HIC X 2 XcHIBO 7>~ F o
I LTI LEHDS 7 AX—TIELEEIRIIBED I FARXR=DBHELNEHDD, ZH X
DRIET7 70 RI—IZATV—BRAELTLE>TWVS, 12701, 6,7#IFEOEED
BIRBTIAR=IZBVWTIEIry Ve DFEEEORE LN,

BIRIZ 300 RITDHEITDWTIT I, #IDIZ, EFAE -2 3D 7 52X —3HIc k%
KICHIBD 7> Fa 25 L% R T %, Figure 4.10 X b, EEHTIE. BEDZ 5 AR —
MTETVBIEDLDD D, PFCTEIRTY—D7 FAX=DHEIN TS, ZD
Z e &b, 300 KITED Word2Vec IZ & %7 7 AR ¥ 7L IBERNEWMBITICE 227 7 X
2 7 TIE FREORETHL IR EZALN5,

RIZEBF R — > 6 1ITOWTHEZIT 5, Figure 4.11 DFEFFASZ — 2 2128 3 B1E
MRS X 2 FER AR T 2 2. 23 ZOBEENPSRB I FARXR—ITEI v LT
CDFLEDARROLNZHDOD, 2K LTE, 3200V vy YABRAGLTLE->TW
%o ZAUTH LT, Figure 4.12 D7 7 A X =K K2 XTHIBD 7> Fr 2o AT

— 928 —



FHDIFRAZ—TIEIATYV—DFLED, FMDIIRRXR—TIE 77 VRO —NF
ZiOTL\éo

4.8 EER
4.8.1 Word2Vec ETILDRTHHXEFERBRICRITTZE

F9. AT2HOMR LD, Word2Vec DXITTBIIFE K 72 2 IF L IERRBEHL 22 Tk
DRIz, LA L. ZOMEEIHA—L Y FTHY., FHCKREREN R0 BV
ZBo TAUF. AT NV EERHEEZ AT 2 & &, ZOHGEIN LEE OB
EEML TORWE S, Word2Vec ZFHW= 27 22X Y Y 2B WTH, 100 Xtid+
DRRTBTH I EZONDB, 127 L. 473TEIIH 5 & 512, ERHED 30 £ D70,
EERRZ— 1, 2, 3T, 77 RAX—0WNC X 2 ERE, BENERENTOZhe
HAN5%~9%FR DAL U T Wiz, MERBBDRORHE, 772X =011k 2R
TCHITRDFSEIIME L 2 L EZ 65, —J7 TIEMED 150 DFEBR S X — 4, 5, 61
BWTIE, Word2Vee ET/VDRTTE . IEfER A IEOHBEREGRIAE L7, 51T, 5
BRS&Z — > 5, 6 TIZIBTERIERIRNTIC X B IEMRE. 7 5 2 X —0HNC & 2 IR K
L EFEloTW2, %72, EBSX— 2 4 OFMRBR L BRI RN O EAR % L
Th. 0.02%DELPEL KD > Tz,

R, TETERIERRET, & 27 7 A R =731 X 2 ZOthllilZ ik § %, Figured.1~Figure4.4
YASIEDER LD, 75 AR —WNIT & B XKITHIRIZMEREDEZ 2128, O v VL
TCWRFEFoNHEL TV IR T E . FHTEBYZ — 5, 6 TIRBERN
BN E ERl>TW3 Z 2 3bh %,

DX HAERE o/ Bl Y LT, IBTEMERIENTICIE. HEED BRI 20 S H0t
SRR CTIOTHIRE LTE Y. HEEAKDOXAIZOWTWRWED, TF A F T —
B Z T2 WEA 2 IZH O HGENZ S T B e LT ERVE WS HIESH 5 —H.
27 5 AR =W & B XITHIIEE. Word2vee ZFIHI$ 2 Z ¥ THEEDORXAIZ (T2 Z &
DSEREL 7 D BEERIOBRE 7 — XIS INTE 2 2 WS HANDH 2 Z e BT 5N 5,
Db, HEAKROEKE AU EHIEL TV 3507 7 2K =541 & 2 Rt
HIB O EfEIc B R 5222 0Wx 5, MED XS RBEEP L, KX -4, 5, 6
TlE. Word2Vec E 7 VDRI & IEESR L ICIEOHBRBRZRNI RN EE X 515,

— 929 —



mystery 4

love_3

fantasy_4

fantasy_1

fantasy_2

mystery 3

mystery 2

fantasy 8

fantasy 6

fantasy 3

mystery 9

fantasy 7

fantasy 9
mystery 5 :I
mystery 7

mystery 8

mystery 6

love_1

mystery 1

fantasy 10

love_2

love 5

fantasy 5

mystery 10

love_6

love 9

love_10

love_8

love_4

love_7

T T T T T T T T

0.0 02 04 06 08 10 1.2 14 16

Figure 4.3 ResultofdimensionreductionbyLSA (3-30_80%).
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