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Abstract Semantic similarity between words can be applied in many fields including computational linguistics,
artificial intelligence, and information retrieval. In this paper, we present weighted method for measuring a semantic
similarity between words in a document. This method uses edge distance and depth of WordNet. The method
calculates a semantic similarity between words on the basis of document information. Document information uses
word term frequencies(TF) and word concept frequencies(CF). Each word weight value is calculated by TF and CF
in the document. The method includes the edge distance between words , the depth of subsumer, and the word weight
in the document. We compared out scheme with the other method by experiments. As the result, the proposed method
outperforms other similarity measures. In the document, the word weight value is calculated by the proposed method.
Other methods which based simple shortest distance or depth had difficult to represent the information or merge
informations. This paper considered shortest distance, depth and information of words in the document, and also
improved the performance.
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Table 1. Sample 1 - RG rating, length, depth, IC

Wordl Word2 RG length | depth IC
Fruit furnace 0.05 8 4 2.4934
autograph shore 0.06 9 0 0
automobile wizard 0.11 12 3 1.3696
mound stove 0.14 6 4 2.4934
grin implement 0.18 12 0 0
asylum fruit 0.19 6 4 2.4934
asylum monk 0.39 10 3 1.3696
graveyard madhouse 0.42 14 2 1.1692
boy rooster 0.44 11 5 1.8231
cushion jewel 0.45 6 4 24934
Asylum cemetery 0.79 11 2 1.1692
Grin lad 0.88 11 0 0
shore woodland 0.9 4 2 1.1692
boy sage 0.96 5 3 1.9033
automobile cushion 0.97 8 5 3.4451
mound shore 0.97 4 3 6.1381
cemetery woodland 1.18 8 2 1.1692
shore voyage 1.22 14 0 0
bird woodland 1.24 8 1 0.6144
Furnace implement 1.37 7 4 2.4934
crane rooster 1.41 7 9 6.9374
hill woodland 1.48 5 2 1.1692
cemetery mound 1.69 10 2 1.1692
glass jewel 1.78 6 1 0.144
magician oracle 1.82 6 3 1.9033
sage wizard 2.46 5 3 1.9033
oracle sage 2.61 5 4 6.601
hill mound 3.29 0 6 10.1563
cord string 3.41 1 6 8.6303
glass tumbler 3.45 1 7 9.1267
grin smile 3.46 0 6 8.1282
serf slave 3.46 3 4 8.77
autograph signature 3.59 1 6 11.7658
forest woodland 3.65 0 4 11.0726
cock rooster 3.68 0 13 10.6671
cushion pillow 3.84 1 6 9.5683
cemetery graveyard 3.88 0 8 9.8198
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Table 2. Sample 2 - RG rating, length, depth, IC

1o 7HAthd, 7 312 342.19] human judgment rating

Wordl Word2 MC length | depth IC 1]_ _?r/\}_t]:_yl_ Oéi] 3]'01 %}EO ZF uke] ?fhl]—“ o o] i, gl—rﬂ
Rz(:s(:er Vsor;:; g:(l)z ;(3) (1) 0'7594 Z 09l 74T, human judgment ratingS A2 Wk
noon string 0.08 1 1 | 07794 312 Eate] W3 dHgles gholghs Solth o] dan
glass magician 0.11 7 1 0.6144 A s Zd fAIE AsS F3U) 3l
monk slave 0.55 4 3 1.9033
coast forest 0.42 5 2 1.1692
monk oracle L1 7 3| 19033 Table 3. Sample 2 - wip(d,) ¢t wip(d,)
lad wizard 042 4 3 1.9033 Word1 Word2 wip(d,) wip(d,)
forest graveyard 0.84 8 2 1.1692 cord smile 0.2748 0.0741
food rooster 0.89 15 1 0.6144 Rooster voyage 0.1521 0.0209
coast hill 0.87 4 3 6.1381 noon string 0.4082 0.0513
car journey | 116 | 17 0 0 glass magician 0.2598 0.0732
crane implement 1.68 4 5 3.4451 monk slave 0.1297 0.0325
brother lad 1.66 4 3 | 19033 coast forest 0.2894 0.0179
bird crane 297 3 9 | 69374 monk oracle 0.1297 0.0325
bird cock 3.05 1 9 | 69374 lad wizard 0.2847 0.0876
food fruit 3.08 9 2 1.7798 forest graveyard 0.2748 0.0732
brother monk | 282 ! 9 | 101563 food rooster 0.2791 0.1078
asylum madhouse 3.61 1 9 10.6671 coast hill 0.1873 0.0442
furnace stove 311 2 4 2.4934 car journey 0.2388 0.0591
magician | wizard 33 0 8 | 110726 crane implement 02432 0.0221
journey voyage 384 ! o | 71408 brother lad 0.1928 0.0683
coast shore 37 ! 4 | 8102 bird crane 0.4061 0.0995
implement tool 2.95 1 6 6.3104 bird cock 02041 0.0760
boy : lad 376 ! 8 | 67419 food fruit 02703 0.0678
auto'moblle car 392 0 11 7.0036 brother monk 03345 0.0463
midday noon 342 0 9 | 9.5685 asylum madhouse 0.1774 0.0580
gom jewel 384 0 98198 furnace stove 0.2682 0.0504
magician wizard 0.1197 0.0424
o] FAM S Hlashs oo RE fudl 213 A journey voyage 0.2208 0.0428
f3lath E35 A AFS 7] st Y29 coast shore 0.3371 0.0236
JAWS[15] APIZ 2 A1gskt) o] AL ALgste] T g implement tool 0.3690 0.0545
boy lad 0.1650 0.0460
Aberel Hd Aw] gt 2ol gk Tt wipdkt 7 & automobile car 0.2769 0.0313
o] Alole] FAMEE kIt midday noon 0.1918 0.0442
AR s Frlehe AddA Pearson’s gem jewel 0.1561 0.0223
correlationS AFE 3153t} o] HIHE Ee A xEo] 5.1 OIXt zt A
AL AT Sleke] AEsk Wolt17,18]. T
AR} qhs Feb] AAgk Adeltth f,(0).f,(h) AR
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LIRS AR 24 e HaAYE AMsE EACA g 7S g o] e UYE A
HIAE A Q1 g o] Zjtelth o fARE Aol =4 U A E9 3 Ak
simg =e~ " o fy (wsim) (25) Table 4. Correlation Result and type
Similarity  method Type Correlation
Rada et al Edge [1] 0.6640
Sample. 1914 &+ 912k §2 o = 0.14, A = 0.10°] W and Palmer Fdee | [11] | 0.8030
o 2 uje] Ha AEdA g2 0.8482 o]t Li et al. Edge | [1] | 0.8550
H]/}jﬁg z o Xéi%k —i‘—xé E‘ji]— ‘41—/}7%3454_ 710] Leacock & Chodorow Edge [17] 0.7400
Apg3hE vldg el Pye) gk el IR
Jiang and Conrath 1C [11] 0.8280
_ Bh _ g B sim, I ] | o824l
sim ETRpT 4 (wsim) (26) pr c i Yo
simy iC ] | 08482
B (0 1] o]a FE 1914 42 3 =034 A7} 0.019] simy, Ic 1] | 08298
W, 1 we] AEAS G2 0.8298°]T Our  method 0.8571
ARG ALEE 9 479 I ET B =] A9t
& A Aue WHe Hmehd, B =R W] ¥ thro® 2ol & U8 B9 FAld wpe o] 4
Boole] ARG 7085712 U] = AL ol &t 5= O] TFeA #hol AR AEsheA oS Hlal s A
9t} olt}. d& £of, T #o] ‘car-automobile’$l 75l
Aol FAZE As Akt A U= A9 F o] 7}
5.3 SAIE MSs Hlm 2 3 HAA o] e FA O] EAelA T Hole] 7}
o@)= B owRo] WS AZ=317] YA oy 71X A grol oGl Zfol7t AEA| ERlshE Aolth
49 AR ol 1 AF el vhsh] et Table I MW, A o] A EPAE E4 A=
P gtk SISk she Wge 2 274 ofeh W b @Ol S TAS Wl 8] BT %
A, B mRo] SAIE AL U2 GAE 24 wsy o AROlth 4= W] FACh dRtgle] s del 4
Hlmste] PYsIgtsA] gelgk elw, wAe gAg WA 3R Aol Table 5 7 def At
4 wrdsle] tho] Ao SAIEE UehleA s solge, A W sim@te BH, £ Aol7t sle AS &
Table 42 B %= oj7] 714 o] gAte = @ 5 3tk ‘automobile’car’ oA d,= V| AHsAt
A WS o} 9lal, Q2% 1 3t MC sete] ok BEE T ‘carst dEE ZA G whe 4
2871¢] who] 3 oA Fho] thet glth 2] AR o A AFAkel #eo] QU] Huke £E3 #Eol
g wbdo] thErh A b AR W gRe vkl Y BAYTE ol2ld AAR F simite B 0.9925
o R s 5 glrk o€ o] Zbx) whgat vlwal 9 0814182 Aot uis A z Q& 4 ok
%t Table 45 W tjF-72] A AXF 2L g3t ZIEHA GestAl A9 Tkl WS ZlolEs
A ghol A om vhe A4S 8l & 4= girk o] 3= A HES A7E QlSITh 227 Wil AR
& qugol A F ol E Hlwd w) b Aoz v AR WSl UskAE o] A Aue] tie S4<
Sl A EA Grhe Aojth W, AR 7wk ] AR Bl XA Ao} Hork 22 b
& 7 AR Y Bobe g os AuAS go] & ARE AdE S Xk sARE # =2 WUy
Al kAR o] A E FEA] Sait = HYAY gk 2ol aEal #A djellA] dofe] AR
olg1d A a4ty Yalde Judleld ¥ i 7 aEEla, 2 A Witk AS Felsigith
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Table 5. Word Semantic Similarity by topic of document

Word  pair D Topic
. d, TV show 0.0876
Cord Smile d; Orthodontics 0.0789
rooster Voyage dU foreign rooster campaign| 0.0000
d, Christmas 0.0000
noon string d“ Diary-music 0.0746
d, basketball, 0.0620
Glass | magician al Magic 01733
d, ex-boyfriend 0.1573
d, Dalai Lama 0.4241
Monk Oracle d, Movie-matrix 0.4032
Lad Wigard d, Football-zidane 0.3543
d, Hurdle 03076
Forest | Graveyard al t'our‘ 02127
d, Wildlife 0.2022
d, Recipe 0.4597
Food | Rooster == Shop information 0.4149
. d, travel 0.1764
Coast | Hill d, Funding 0.1588
Car Journey dO transport 0.0278
d, cook 0.0254
Crane | Implement d, construct 0.4370
d, traffic 0.4056
Brother Lad d, teenager 0.0000
Cinematheque 0.0000
Bird Crane d, Bird migration 0.4522
d, v 0.4031
. d, bird 0.4382
Bird ) Cock g Golf club 0.4108
) d, nutrition, 0.6195
Food | Frit 1= Allergy 0.5282
Brother Monk dO Religious life 0.8835
d, business 0.8266
Asylum | Madhouse d, mental health 0.1398
d; civil war 0.1258
Fumace | Stove d, Heating with wood 0.9455
d, maple syrup 0.8141
. . d“ Magic show 0.8713
Magician | - Wizard d; Comic Relief 0.8189
Joumey | Voyage d, life on seas 0.7252
d, swimming pool 0.6476
Const Shore d, seafarers 1.0642
d, cyclones 1.0223
d, Education 0.8912
fmplement Teol d, 1 government 0.8124
Boy Lad d, juvenile delinquency | 0.9461
d, Love story 0.8038
. d, Car 0.9626

|Automobilel  Car

d 1 Exports 0.8174
Midday Noon d, forecast 0.8657
d, criminal 0.8138
gem Jewel d, Jewel 1.1549
d; Beer 1.0164
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