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Abstract

We proposed the method to reduce the dimension using the concept distance between
words for the similarity calculation between the documents. First, the concept distance
between the words was calculated by using Japanese WordNet. Second, using cluster
analysis of concept distances, the words were classified into the clusters by concept.
The similarity between the documents was calculated using these clusters for dimension
reduction. If the concept of the word is similar even if different words are used, the
similarity includes the relation of the words.

In this study, the syllabuses of 51 college of National Institute of Technology (NIT) are
used as the target documents. The reason is that knowledges to help learning may be got
from the relations between the syllabuses. Furthermore, the information leading to the
inter-college activity may be provided by finding the similarity between the departments
or the colleges from syllabuses.

We checked the words in the clusters whose number is the same as the dimension used
in the similarity calculation by LSI. As for the words in a cluster, the lowest superordinate
concept of these words is an abstract one. The lowest superordinate concepts of the words
classified in each cluster become concrete by increasing the number of the clusters. As
a result, there was the case that the word clustering method was better than LSI by

increasing the number of the clusters to classify words to some extent.
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Figure 3.1: PCA in two-dimensional data
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FDF—27 7> FRFD Ross Thaka & Robert Clifford Gentleman 12 & ) /ERRS 172, S
B3 frilzeh) TEBTELDT, REBLIIIZIK) 2N TES, COEBKTIE
HB1)DEI 7%, TAlZzFIMEHNTL2OTIDOREEBZFEICHHTAZLELELL, RT
FHTIE, Web 227 LA 70 THAf, cos EZ, TR aH, LSI. 77 A% =iz
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NZFNEBDISHEIN TV 2D CTIEFICHPICET T I ENTE S, LFIcZnFno
BBz w»wTEL,

3.3.1 WebRZLAEVY

wAINZ %y 7 — ¥ lubridate, pathological, rvest, stringer, tidyverse, XML Z3&E A7 %,
rvest 123 £ 5 read_html BAEZ % 2 &£ T, 7 /NAD html ZatAAL 2 E 3 TE
%, tARAATE Wtml DT —% DT F A M5 % rvest (2 £415 html node B4 T Xpath
ZHREL., AFLWEREZ 7TX¥ A METREEL 72,

3.3.2 TflIdf

28w 7= RMeCab IZ& F1 5 docMatrix BB 2 HT 2 2 LIck D, 74 L5 DT«

L7 b YU EBIH pos 1T “Tf", Bl weigth IZ “&il” ZIFETNL, 74 VFHAD7 74
WEGEAIAR, X (3.13) DIFTHIADAD T ZFHE T2 LB TEL L )Rk D, T,
“THIAf” % 5188 weight TIRE TS Z LD TELD, IdfIF 1 2R THEER>TWVWE, 0D
7o, R TIZIAf ZHICRIE L, TEIC7 5 2 EIck D THdf ZRd 7,

3.3.3 cos ¥E{E

Ry - — proxy Zat AT Z ET, T 7 AV FTHAET 5 dist BAELD B1EUZ “cosine”
DHEIRTE 2 L 91k, dist BIEUC 7 — % & 515 method IZ “cosine” Z$HET 5 Z £ T
cos FEENEIHTE S X H Ik b,

3.3.4 ERPF

precomp BHEUATHZ 5140 E LTHE L., scal Z”TURE ISHRET 5 2 & CHBIREATSI
b EDSND, T 74 M FALSE THBIESHATII CER T i fTbins, £z,
summary B8 i3 % 2 & T, BUERE, F58, BETGRERIRD SN D,

3.3.5 LSI

svd BIStZ ¢ 2 2 &, AR (F—24) N7 bL, FfE, AR CGE) _7
VRS N5, FonfiRE AT P LD kSIH £ TORETH & uD XETINZ 210 %
Z LT, kRILE TOIEMEATE 5,

3.3.6 T RY—oh

helust BIEZ T2 2 & T A =DM TES, 5182 ETIETI IARAY =4
MO EZEHET LI ENTES, 774 MIREREICZ > T35, 72, ctree BI%L
IZ helust BB DOFERZJEST Z & T, HEPMBZHD 7 7 A Y =BT 5003005,
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3.4 HAFE WordNet[4]

HAGE WordNet & 1&, HAGEOWERFEETH 5, % DWEEDY synset & ) FALIZ F
EHLNTED, HEEE—DDL LD synset IR L T3, 7, fihdD synset & EIRINIC
DV TW 5, HAGE WordNet 133555 WordNet % & L ICHEERI LT W5, ZOWAT
&, HRERIOBL R 2 RO 2O L 72,

3.4.1 HAFE WordNet DRIRE

HASGE WordNet Z T % 2 LI X B[ EDH 5 Z 30> T b, HAFE WordNet
23 10 T OHEER TR I LT 503, GETOAHE N TRHEFICERIN TV L2 DT
e\, FEEICER SN TR WHEEOBERIEEEI RS s kv, 20wz, wfuﬂﬁﬁﬁ%
RSN B HEEIICEICHBICEIN TR I RTOLIFAL VDR %2 L) MEND

3.4.2 HZATE WordNet Ic & 2 BEERME S0

HASGE WordNet @ synset 1213 )V — b synset 2> & _EA7 72D synset 23AREED X 9 ICFF
fEL, MEoBRERL TW2S, T synset DRERD & HGERIOWESIREEZ koo, FABIEE
RIS T 2, =D DHFED synset DEIfRIC K O BLRHEEEZ KD 2 3874 2 DT,
INicZ2olikzmnyd,

R U synset [CFET BB WaHEHIZ0 L T5,
iBS synset ICEET 2IBE MRMHEMIIX (3.17) 2H L Tko 5,

iE D synset ICFEUL. synset BICEBDIL— NDEETIES £ TOL—FDOHFTO,
DIRARICZ 50— MR LE (3.17) 2 L TR, Z2 DHd o /Ml 2 B R
£E95%

BHD synset ICETBBH 2 znX (3.17) 2 L TR, m/MEZ BRI/ E T 5,
synset DEFRBEODSBWES WX 1 75,

HEEALBWHLLEE, ZNZNDIIL— b synset 226 DEE % Lo, Ly &L, —DODH5d
D synset DBHE Cop LT %, ZOEE, RO ZMRDOBMIE S, ), FROXTHAE S, [5]

20,
Sap = & 3.16
a7b La + Lb ( )

3 (3.16) ERAMED 11274 % K 95 IEBMLEI N T 20T, 3K (3.17) THPEE S, , 3R
Wt Doy ICZEHATE B,
Da,b =1- Sa,b (317)
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3.4.3 VI RAI—HIRICKBRITESR

7 5 RY =TI RITEM D ITHETIE v, Lo L, BERIEREZ EH L <o 7 7 2
Y —0iEiTH) 2L LD, KRV ODPDI FTAY—IIHFT LI LIFTESL, TIT,
REEEINE VLD DI, HPEXEVL D TH DL, INEFHL, DL LGRS TR
F—TLICFELEDD I EERIUEME LT To 7, ZORITLHEMD TR, AFD s 7 A
=i X 2RITHARE T 5%,

Tidf ZEEREE L LK (3.13) D & ) BCETINIC, AFD 7 7 25 =530 &k % Kot
JEfEZRAIT) 2T, VIR —EXFEDS R D7 7 AY —CEFIBERE NG, 2oL
&, 7 I7AY—SCGETHOEEE I, K (3.18) TERINE Y 7 AV — LL4EHADITHI L LD
XEAT L DR TRD 55,

Term | wq Wy v WM
Ci |a1ip a2 - aim

CW = CQ a271 a2 s a27M (318)
Cn |ang an2 -+ anm

K7 IAY =% Ci(i = 1,2,...,N), Bz w;(j =1,2,...,M) £T 3, a;; FRDOR
THEZion3,

1
|G

Y Sk ()
keC; (319)

0 (J & Ci)

az?] -
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B4R RBRAECEHRE

4.1 FWUEHEDOAE

TR 3 2 CER O BEBERE O 57k & LT, LSI ZFH L 2RISR ik &
HGEM OBESEEEEZ R L 72 7 7 A8 —0hmic & 2 R0 (DUT, RFE) 2fH3 2,
DINiz, 2N ZFNOEHEFIEICOWTIARS,

4.1.1 TfIdf

S CTAf 23K 5, J7151F 3.3.2 8 THH L 7@ D T, docMatrix BIEIZ 7 7 A )V
%, Bl pos 12 “4FA”, method IZ “Tf” Z15ET % L HEHITR SE0 Tf 2515H 9 5%, &t
Bz TH3 (3.13) DIBADITIITER I N, doc,w IFZNZNN BHOEH, M EHD
Fal %R Uy Ly doey, 13 docy \ICBIT 2 wy O Tf2ET, 1df 13X (3.3) # R SaECalH L,
Tf DTN % 2 & T THAf DITF % KD 72,

4.1.2 LSIIC&KB3EMESE

Sz L, 4.1.1 i TR 7 THAf D75 % 3.3.5 Hi TBR7z X 9 1 svd BIEU 5]
BELTHETIETERERY FABHELNE, FERDD 6 RICHEMT 2 RIuE k % PRE
T 5%, Rk 13 3.3.4 i CFHA L 72 precomp BI%X & summary BA%i% F T, REFHFSH
MYONZIHEZ B RILZERILB k LT 5, EFRERXT Lo kFIH £ TOMRETTHI & THIdf
DITFIZ T b, RIGHI L 721751 % KD 25, RIuHI L 721751 % cos B % ] H
L CEBOBREZRD 5,

113 BEMOBSEMERNRULY SR —Milc & SEMUEHE

Fra T docMatrix BB AL, WRETEZXEDPSHLFADAZID L, csv B
WERFET 5, Aallil OBEEEEREZ . C SR 3.4.2 fi Gt L 72 /575 TR & csv B TR FE
T 5, Al OBERIEEED csv 7 7 4 V% R STt A&, dist BT 71129 5,
FEEEATAI & 7o o 7o A O BE & IEEE 2 20 (3.18) D 7 7 R & — HAGEATINC A 5, 4.1.1
fiiCxR O 7 TIIdf DHGE-ETINCHIT ALY LT, 77 R —E T2 RkD 5,
7 7 ALY — XETHNDIHGE- AT 2 KoM L 724751 & 72 %,

KD 7 A —-XETHN% cos FABIEE 2 FIH L CCEH OB 2 kD, helust B
ZRMHLY A —FETI A5 =08 L., plot BIBITERT 2 2 & THIIERIZ kD %,
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4.2 %EfF
FEROHIRRE & L CU T OEEZIT- 72,
e R. MeCab, HAGE WordNet DA » X b —)b
e RIZ3IMITHRARAELETD NNy F—Y DA VA =)L
e P53 NZ% Web A7 LAV TTFXALELTHET S

o MHEHLFEMDT XA 2T 5

4.2.1 YINRAZEWeb RA7LAEYITTTXFANELTEETS

%%@W%x7v4Eyfﬁé%bmfufﬁb%WWLkoW@v?ﬂxmﬁl
7 A PRI — A, FEEDOR=Y ZABROXR= AV FaT7 b2y 7 &Y
ﬂ@«—yﬁéﬁﬁﬂ@/7ﬂz®«—yk&ofm%o%%ﬂ@«—y&bU%;7A
7/7iﬁﬁbhﬁfsﬁ£®$ﬁ$%mf%%i5’&ofm%ﬁ Biadh & 224 R
DR=VIWT 7 RATHEFRIOFEICLDLLIREINTVE L) TH S,

7AX@«~/#6ﬂEﬁW Fl, FLEEHEE, V=7 v 7, ERloFEEB & OB
%R, BE T, LR, MBS D 7T ODHEHEDOWNE % Xpath ZHET 5 2 & THEL .
THFAPLELTHREFELL, BoFREEH £ OBRIZMbELNLTORWEAD S W, £
SHOBIHDY 7 NN2A%2 AFTEIENTER, ¥ I7NNADLF a3 — FiE UTF-8-unix &
L7,

4.2.2 ESEEEROTFAMEZERTS

RO T X A ME, FOEROR=JICERIN TV INZAZ2THAEL., 2R
TX¥ALZ2ER L7, BEOTXAMI, ZOEHICHIFEROTF A 22 THESLIE
L7,

4.2.3 {ERULUTETF X NDRERE

TER L 727 F A FICIEMER L 72515 3.2.2 TR Z[EEZ & o . W O MERH 5
ZEVBOLPOTVREDTI I TR, £, W ODMERL 72T X A M IEIEZR L 7225,
W3 HDYINADT XA M2 THER L TEIET 21EEIITR > TR,

o FMINTVLAMHEHNRDPLITH, —D2DERE L THK->TW 3
o —MAERHIFBICAEIEDTTE L TR 2 ERA TR RV —DDFRE L TR->T w5

o M I LT, —RBIHDB—RARIE L TN T 5, ZNZNORIARHI G i
STV D5E )
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BEBEDGE. TNZFNOFERICRADOBEIHZSNFIEHEDEDLS WL, LoT
[l U EEOARIE Tl MBI HIC X 2 BUELRH 2 L bt BEHDOT XA F21E
B L7850, ~BETHOHNEDEKET 5,

—XTh, web ¥ I NATXDBIICELTI— FH3D h, HEMSNIGE1H 5,
FEICHEEIT WD, FHRICKEBOSITRY 7BA> T EEERH 5

YT 8 7, A= ADRE AR A S 5 OB ED S 5,
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E£58 RE1:7 7R —DFMDMER

ZNE TOWE [1] Tk, BEEE 7 7 A7 =0T 5 55T 4 — Pk Z PG
T 2 & L7, #5ROFWNIBIZKIC X 2 3CGEOFMED» 6 7257z, & 2 THiIC,
7 A= EIN TV ARHEEORR 7 7 AT =D& OWTHER L, 74— RiET
WL 7 7 A =0T REPHWTHZ LI L7, WRETEZXHIZ, ZnEFT
DOMZETHAL T 7 7ANVEZDP LHELET7 74 L TH D, R 28 EFE DI B o
BERAMHR TR Cib Tz 7 3R 58 BHH TV 30 FFED > 7 N A Tld R\, 20
XEIZIF IS FEDAFNEENTE D, RMTFLHGEVSEH2BR 52D 37T XonL b
TWw3,

5.1 MERDOFIE
o SCEITRI L. THREEMNT AT LRI T
o #EIMOBEEEE% HASE WordNet TR 2., 990 DAFANBERI T 72,

o HFRDOBEZHEEZ . helust BIBZHHI L, WODHGETENRZENT 7 X8 —o7HT
ER-E

o FEH % ctree BB Z T2 2 & C. 990 DL Z 3T D7 I AY —ICHi@T 5452
EWET 5,

o L ZAFT LT TICIHET 2 LR D synset %2 HAGE WordNet TRe 5,
3@ U 72 AR D synset 232 DV 5 A F —D synset &% 5,

o 7 57\57—synset 23V —k synset Do ENTETHNTW A0 2R T 5, 77 AY—
T LI BI N4 R R T

5.2 I AY—DHMOER

PUF @ Table 5.1, Table 5.2, Table 5.3, Table 5.4 12, HUTBEE & momtli:, BEEE .
Y 4 — FEOWODFETIT DY 7 AY — 4%z nE# L iR 2 RmT,
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Table 5.1: The details of the cluster using single for cluster analysis

Number of stages from root synset

Total of cluster synsets

Total words

0 1 897
4 2

) 2

6 6 6
7 10 10
8 5 5
9 7 8
10 1 1
11 2 2
14 1 1

Table 5.2: The details of the cluster using complete for cluster analysis

Number of stages from root synset

Total of cluster synsets

Total words

2 8 207

3 12 424

4 11 309

) 3 47

7 2
14 1

Table 5.3: The details of the cluster using average for cluster analysis

Number of stages from root synset

Total of cluster synsets

Total words

1 ) 332
2 8 389
3 8 143
4 5 107
) 2 8
6 3 )
7 2 2
8 2 2
12 1 1
14 1 1
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Table 5.4: The details of the cluster using ward for cluster analysis

Number of stages from root synset | Total of cluster synsets | Total words

1 1 29
2 8 169
3 12 327
4 10 307
) 6 158

5.3 HWERDFER
5.3.1 BRERSE

JL— | synset TH 5% 0 KHITIZIZTETORERTHINT VS, o synset 1Z, 12D
75 AY—=IZ1 020 LHEEBSTHIN TRy, ZNUFF o —VBRODZDEEZS
N5, V— I synset iZ, HFEROBEZBRE C L bR TOHRFEDIIFED synset 7% DT,
WU BAR e C HiGE 2 7 7 A8 — 12T 2 BRI v, Ko T, BABHE I AT 1L
TREMATERV I EDb o, £/, 1207 7R —ICLHELPHEIN TV A
WIGAIE, N (3.19) Tay; 311245, MMCIHGETLI 7 729 — ko7 28 D%
N,

o RH., WEH. ABY, RHEN. Pk, #HE, k. pEEh. AHEIPH. MK & 2727 =
W, TP, avrzy—+r, —H, b, A 4>, HAGE, =/, fcx, Ny o,
EEE, X€, avEa—F%—r974v 7 A, BT, PR, BE, HA

5.3.2 BRIERHE

JU— b synset 25 5 B H £ TICIZIFRTOREI I N, 1HFETI V7 7 AF =1
I N T 5 HGE %ﬁﬁmbtk A, 3EHEIIC T, 7T BHEIZ THEIE, & NI
T, UWEH? THAGE, EhoTwk, 204 ODHEBEIIHERSDHTE L T\ % synset
&£ IR —synset BRI o7, D7 7 A5 — synset ZHER L 72 & T A, 30 HFERH]
"Dy A8 =021 HH Y, EKHDE5DODY FAY —13 70 U EOBERFHINTED,
BEFT 499 HEEX T I N T, 200 HEEDB I N T WA 7 7 AY =031 DFEL T2,
%(%5@53‘50@7 TR —ICHFHIN T 5 2 EFPEHRICHEL 525 LE 25
NoN, HEOZTEHIZH HMETE VI LEEZIONS,

5.3.3 BFIHE

2TDY 7X§7—/\1‘ﬁ¥§7§@¢f‘4§%< DEEUTEINT W5, )L— b synset 225 1
BHIEORGE, 2B HETIZ3 7D 2 L LORGENHIN TS, 77 A ¥ — synset
ZWER L7 & 2 A %E‘%ﬂfci I, WL DODDT T AT =% K DHFEDVE %
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NTED, 6DV FAY—IZ6TAHFEPTHIN Tz, — b synset 206 1 BHIZFETD
HEEPEE > T2 2L L THFELPDEIN TRV FRAY —DHET 2D1F, Fx—
VHRIZE A b EEbIns, V— | synset 25 1 B HIZ physmaLentlty,abstract,entlty
D2EL 2wz, 1 BREICOHINEEEOBLMEIZIZIE R HiEEZ 7 7 A Y —

DL THHPEZ KD 2 ICIFHYchwEEZ 65, J:’)“C HEER OB rERE 2 K
OLERDDH E D e CHOPEFRZIT)DRHLWEEZ OGNS,

5.34 TJA—KE

JU— | synset 706 5 BtH ¥ CICRTOHENEHINTK, 77 A ¥ — synset %ﬁﬁ?ﬂbf:
EZAH, S0 EDHEERTFHINT VLI T AY =X 3DHFIE LTz, 327 T A =I5
I N HFEDOAENT 218 HIFET, 1oium$§ﬁﬁ%§mfwkoﬁb®77z&—
121 30 B D HEEN I N Tz, MOAEDORRL ) &, 1 HEELLZEHIN TR
W7 FRAY—IZHIEL o Tz,

5.3.5 R

7 7 A% — synset ZHER L 72 &£ T AR TORET, )L— | synset 225 3 BHMANIZH5)
D EDOHGERTHINT w2 I Edbrotc, WODY A8 —IihTIC & 2 HEEDO 8z
N7 2, BRI L ROEBE TR F 2 —VBIRICK o T—DD I FAY =125 DI
EREESOTVSE, Fx—VBIRICES>TRELS %R ST 7 AF —D synset 13— | synset
DL B> TWE, ZODDHETIE, £ ODHFENRTEIND 7 7 XY —D synset
ﬁw—hwma EL o TS, m%&fwwﬁﬁ%ﬁbéwiﬁtwk%ZEm

o BOEBEE LT A — FiEIEV— b synset 26 2 BRHD 6 4 BEH £ TICIZ & A EDHEED
/\’gﬁiéfﬂ‘fb)%o 74— FEDHIZ, V— | synset 206 1 BEHIZ 29 DHGERZHI N T
WED, 4DODIFIETHES { DHEEDIL— b synset 2> 5\ synset I I LT3
ROERBHEDITIE, 52D 7 7 A —IT 499 HEEB I NTWw 5, i?":\ JL— b synset %>
LT T AY — synset BIFAET 505, 1 H{FET1 DD FAY —IZ3BINT 570 (LA
T 1HFEL 7 7 A% —), KFEIC K 2BPEEIR ORI, %®$ LG E) T
BRENRZEDL L Z LItk 5,

5.3.6 ER

5.3.5 HiDKIRP 6, RFIETIR T + — Nk REBEEIC X > THEER OFELEZ KD 5
LT L7z, WK DY T AY —I3HTIC & 2 HGED BT X o THOEG RIS E 2 5.2
5D DD Tz,

7 7 A% — synset Z iR L 7263, /L — b synset IZHEV> synset OB IRV 2 &
DLW EDbh oz, MRNBRICT 7 XY — synset YIS L, HFED synset
DIFTIET 5 HEEH S OAREN 2 EROME X ) bR A RIcoEIns 2 eickd,
FRIED S £ D 72 oD HiEE & OMRIEEEZ KD 5 2 LItk 5,
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Table 5.5: The details of the cluster using complete for cluster analysis in 100 dimensions

Number of stages from root synset | Total of cluster synsets | Total words

2 ) 38
3 16 166
4 28 394
) 19 231
6 14 108
7 6 17
8 8 31
9 1 2
10 1 1
11 1 1
14 1 1

o THFELD2DHIN TR WI IR —PIHEL T, 1HEE1 7 7 28 — DG4,
K319 Da;; 131122, koT, 207 7 AY —ITHI N 1 BEED TIIdf OfEA
REVEGIIRECHLUENPLTE I LR, ZOHEL2ELPEERPIZLST
FUENZ T L LiIck D,

ARFEcld, HEER oM~ HHT 20 ¢, BEASGOROHED 6 ZHRINTE
2L — b synset IZIEWEERICOHINT WL I LIFEF LA RWEEZ T, 22T, XL
BEHEPLTILICLD 12D 7 A —ICHBI NG HFERDHD ., 7 7 A% — synset %
V— b synset 225 Lo TV EFEZ T, Lo, 1HIEL 77 A —bHATn L
BNz, 77 A% —synset 3V — b synset > 53 24UL, 7 7 A ¥ — synset (2R
2 & BARIN 2 EWR OB RIS 70 2, BRI 22 R O BER IS 08 S L 7 HAEE IR
BE b, HEEOBPMELE 225 EBER DT WHEEIC X > CHBERIE 21T 2 &3
TE5, BT H2RICEEZIP LIGAED 7 7 AF —synest £ 7 7 AF —ICHBHINLH
MmEHNE L E LT,

5.4 A —HEEEBEDRER

AFETIE, RoueENS ¥ 2546, WL RO o 7 EEEE TXRouiz s
IHLILDTELDTIRAINRILE TP T I L TE S, HGEH =Xt L ko7
BAE, TIIAf % cos FMUE CHMEHRE L A L RICICAR 2 D TATERZIT ) BWRIZ %
WD TEBEIZ IS RILETTH B, LSI TIESCEEE TL 2RI ZBINZ & 5k,

RIGBEWP LG AD 7 7 A9 —ICaBI N HEOELERR W Z LicL,
5.1HiOFNZ BT 27 7 A —EZEZTITI. LD Table 5.5, Table 5.6, Table 5.7,
Table 5.8, Xyt % 37 25 100 & 200 12 L 725G Dbk L 7+ — Fikick 527 5
A — I N HEEDZLIT DO WTRT,
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Table 5.6: The details of the cluster using ward for cluster analysis in 100 dimensions

Number of stages from root synset

Total of cluster synsets

Total words

1 1 3
2 9 o8
3 18 177
4 32 358
) 18 212
6 13 125
7 31
8 4 26

Table 5.7: The details of the cluster using complete for cluster analysis in 200 dimensions

Number of stages from root synset

Total of cluster synsets

Total words

2 1 )
3 17 70
4 40 281
) 39 226
6 45 241
7 26 95
8 15 49
9 8 10
10 5) 9
11 2 2
12 1 1
14 1 1
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Table 5.8: The details of the cluster using ward for cluster analysis in 200 dimensions

Number of stages from root synset | Total of cluster synsets | Total words

2 3 21
3 16 78
4 44 241
) 39 239
6 45 208
7 27 129
8 17 67
9 3 4
10 3 6
11 1 1
12 1 1
14 1 1

5.4.1 BRERHE

100 D7 7 A — IS N HEEOFM AR L 7 & T A, 37T R THH L ZIRFICHE
AL 7, é\§+"6‘499$§n%é‘385“)@7 A —3mEIE N T W, E£h. RonkE R
L7722 ET, 77 A% — synset (ML — | synset D26 B> T35, 1HFEL Y
TAY =L UM AT, ITILS 1HEEL 7 79 A — Lo HEEZ DU FITR T,

o VIR, M. FMI. BIH. A7 bV, BB, <7 2T xob, NI B RA L EIEE,
14, FEHR, B, HE)

ZohT, B NINZBEDOLTHTD S K HIETH 2 2 L ZHERL -,

200 D7 7 AY =I5 ﬁéh%ﬁ%@ﬁﬁ%%wbkab%\1%%175x&—ﬁ%
TECWi, 10HEBEU EFEHEINIL I 7R —1320D 7 7 A5 —T, MDD
DI NT T TAY =%\, L OHEED I N7 7 A —1F 47T HiGETY
7 A ¥ — synset |& number & 7% > TE D EFVBTEFI N T,

5.4.2 JA—KE

100 D7 I A — I BEI N HEEOFMEMER L L 2 A, Em%&ib%77x&—
synset DBEEUINT Vv A Ko TWwb, )L— b synset 26 1 BEHD 7 7 A & — X HiGEE
iﬁo%%@@sﬁ Lo, F, 1HEELPZEINTORWS 7 RAF =231 DFLE

L. TEEE, EWw)yHEEE 57,

200 D7 7 AY —ICHI N MEEDOFMA MR L7 2 A, 1HFEL 7 7 AF =325
WK ZTwie, FBILS 1HGEL 7 7 AY — Lo H§ERZ DT ITRT,
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o MR, WAL, By, MM, 7 FoANA AL HIH, A7 by, BEE, JAEIPH, L w7 A

7 xb, NI B =0 M BB IEY, av Ba—8 75749 TANT—
A, FEHE, EH. BE. HB

INSDOHFEDH L TEhl; DAL, FOZEBRETH 200027 7 A —IC L ZIRFIC T H
E1 P SAY— Lo TWEHEL SO RMERL 72,

5.4.3 RITHZIEBVPURBESOHEREER

R ZEPT LT, BAHEY 7 5 A% — synset 1)V — b synset 026 o7z,
T, 1HGE1 7 7R — LR B HGERMER L7z, 1 HEEL D DHIN TR VWI FAY —
G E DI L 72, ROTEZIEPT I ETY 7 AY —synset X1 HGE1 7 7 A% — b
M2 ebhrotc, 1HEEL 7 7 RAY —IlkoTHGEIX, WO GETHIET 2 HiiE
W% o7z,

ZODNER L AR, 7 4 — FIEED TV — |k synset IZHTV T T A F — synset B3

oy, 1HEE1 77 A7 — 1347, KHERZDHETETVS LML 2, AFET
E A —FNEEZRHTAZ LI,
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BOE KE2:VTAY—FHEMSELIBZED
HLUEDEL

5 iDL S EMET 2RI ZIEPL T Z & T, 7 7 A ¥ — synset 1$IRN 2B &0
5 BRI 2 R OBE&IC 72 ). 2D 7 7 A% — synset (20 S ALz R L 13 il
BT %2 L2252 Ld3bhr o, RFETCRILEZELT I & CCEBOBHMEN X
DEiRpoNB EEZ, Kooz EP LA 0 SCEBOBEMEDZ N E2 7,

XEMOBMEDOFRE RFIEOATHMI§T2 Z LIFH Lo, iR E LT LSI
ZHAA L 2BPER RO REEZ M T 225, 3.4.1 fi e 7% X 95 I HAFE WordNet % fifi
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Figure 6.1: Result of Similarity calculation by cos similarity using LSI for dimensional

compression
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Scientific and Technical English
Graduation Research
Computer Engineering Laboratories 5
Topics in Engineering Fundamentals
Control Theory
Signal Processing
System Engineering5
Image Processing Engineering I
f

Engineering Ethics
Software Engineering5
Formal Language 4
Computer Architecure h
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Digital Circuit Engineering |
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Electrical and Computer Engineering Laboratories 4
Electrical and Computer Engineering Laboratories 2
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Electronic Circuit |
Electronic Circuit 2
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Figure 6.2: Result of similarity calculation by cos similarity using small word with di-

mension compression LSI
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Figure 6.3: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 37 dimensions
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Figure 6.4: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 100 dimensions
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Figure 6.5: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 200 dimensions
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Figure 6.6: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 300 dimensions
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Figure 6.7: Result of Similarity calculation by cos similarity using LSI for dimensional

compression
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Figure 6.8: Result of similarity calculation by cos similarity using small word with di-

mension compression LSI
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Figure 6.9: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 13 dimensions
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Figure 6.10: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 50 dimensions
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Figure 6.11: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 100 dimensions
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Figure 6.12: Result of Similarity calculation by cos similarity using LSI for dimensional

compression
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Figure 6.13: Result of similarity calculation by cos similarity using small word with

dimension compression LSI
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Figure 6.14: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 10 dimensions
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Figure 6.15: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 500 dimensions
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Figure 6.16: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 1000 dimensions
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Figure 6.17: Result of Similarity calculation by cos similarity using LSI for dimensional

compression
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Figure 6.18: Result of similarity calculation by cos similarity using small word with

dimension compression LSI
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Figure 6.19: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 35 dimensions
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Figure 6.20: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 500 dimensions
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Figure 6.21: Result of using dimensionality reduction by cluster analysis using conceptual

distance in 1000 dimensions
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