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Alleviating Semantic Term Mismatches in
Korean Information Retrieval

Bo-Hyun Yun'- Sung-Jin Park' - Hyun-Kyu Kang''"

ABSTRACT

An information retrieval system has to retrieve all and only documents which are relevant to a user query, even if index
terms and query terms are not matched exactly. However, term mismatches between index terms and query terms have been
a serious obstacle to the enhancement of retrieval performance. In this paper, we discuss automatic term normalization
between words in text corpora and their application to a Korean information retrieval system. We perform two types of term
normalizations to alleviate semantic term mismatches : equivalence class and co-occurrence cluster. First, transliterations,
spelling errors, and synonyms are normalized into equivalence classes bv using contextual similarity. Second, context-based
terms are normalized by using a combination of mutual information and word context to establish word similarities. Next,
unsupervised clustering is done by using K-means algorithm and co-occurrence clusters are identified. In this paper, these
normalized term products are used in the query expansion to alleviate semantic term mismatches. In other words, we utilize
two kinds of term normalizations, equivalence class and co-occurrence cluster, to expand user's queries with new terms, in
an attempt to make user’s queries more comprehensive (adding transliterations) or more specific (adding specializations). For
query expansion, we employ two complementary methods : term suggestion and term relevance feedback. The experimental
results show that our proposed system can alleviate semantic term mismatches and can also provide the appropriate similarity
measurements. As a result, we know that our system can improve the retrieval efficiency of the information retrieval system.
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(E 6) CjUst 2Mdo w2 HEgEs
aal Baseline TS-EC | TS-CC TRF TS + TRF
A A8 a e L o A
A 0.9244 0.9633(+3.9%) 0.9544(+0.3%) VTR 4500 0.9743(+5%)
10 54 05072 0.5220(+1.5%) 0.5157(+0.8%) 0.5240(+1.7%) 0.5649(+5.7%)
15 24 0.3630 0.3811(+1.8%) 0.3501(-1.3%) 0.3870(+2.4%) 0.3047(+3.1)
20 24 0.3081 0.3224(+1.4%) 0.2602(-4.8%) 0.3457(+3.7%) 0.3581(+5%)
30 A 0.2559 0.2648(+0.9%) 0.2459(-0.1%) 0.2633(+0.8%) 0.3043(+4.9%)
100 24 0.2852 0.2322(-5.3%) 0.2025(-0.6%) 0.2242(-6.1%) 0.2924(+0.7%)
200 T4 0.1982 0.2194(+2.1%) 0.1909(-0.8%) 0.2078(+0.9%) 0.2236(+2.5%)
500 §-A 0.1968 0.2078(+1.1%) 0.1882(-0.8%) 0.2043(+0.8%) 0.2148(+1.8%)
{E 7) CI2st BAefdol 2 A&
e Baseline TS-EC TS CC TRE TS + TRF
=X 2w NP E HE HE & A5 48 &
5 A 0.8743 0.8322(+0.8%) 0.9366(+6.29%) 0.9378(+6.3%) 0.9422(+6.8%)
10 54 0.4761 0.4832(+0.7%) 0.5400¢ +6.4%) 0.5358(+5.9%) 0.5016(+2.5%)
15 F4 0.35492 0.3526(-0.7%) 0.4111(+5.29%) 0.4069(+4.7%) 0.3737(+1.4%)
20 74 0.2997 0.2886(+1.1%) 0.3355(+3.6%) 0.3518(+5.2%) 0.3143(+1 5%)
30 A 0.2442 0.2592(+1.5%) 0.2914(+4.7%) 0.3071(+6.3%) 0.2893(+4.5%)
100 24 0.2261 0.2288(+0.29%) 0.2618(+3.5%) 0.2774(+5.1%) 0.2487(+2.2%)
200 4] 0.2134 0.2269(+1.3%) 0.2600(+4.7%) 0.2765(+6.3%) 0.2286(+1.5%)
L 500 %4 02134 0.2132(+0%) 0.2609(+4.7%) 0.2765(+6.3%) 0.2286(+1.5%)
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Y AR TEF ATY 84 ARAA Sy A
A58 nesA WA REeldw 71Uas) o
golth. o& Ho}, KTSETe 8 4el “weln|oof
doleiuol 2o] tha) AU S BAeE A,

“gEe]ujtjo]”st “diojEtHo] A"E FlA T & FA=
307hAvt. zefuh “HEM o)} “glol e o] A2 7}
AL Qe FAE 49 1409 B4% 67 BA
gho] A g dAed THHAD 87 EA = AGEA
toanog A Bl Asksirbw “TS-ECTHY
E Adegd 4458 FYATL A

kA &= 10709 doE wEa o
g Mg #AHS FH “TS-EC'Y AE
A A 8} 7] ?46H “Bascline”®} “TS-EC"E tiA] A3 &

FH}ATE F-5 1A Aqze Adee B3 Aogs
RoFq gtk <& 8>& AMEE Folo i “Base-
line"¥} “TS-EC™4wo) ok é-lféi Aujolc}, oA
HEEE A0 dHE Hol} AHELS G ITREE
MNAEE ¢ 5 Ak e rz HEgd B3y Y
FEATA 2 =ioA Ackd i) A

Zr:

A2 & 4 e

9\1'6 2 T

(E 8) MZE Zoof et YatEn M2

Wl Baseline TS-EC
EREL qotg | 4as| Aua e

5 84 ]0.9600 | 0.400 | 0.9900(+0.3%) | 0.9800(+10.2%)
10 B4 1 0.8200 | 0.5928 | 0.8577(+3.7%) | 0.8000(+20%)
15 %A 10.7575 | 0.4930 | 0.7615(+0.4%) | 0.6983(+20%)
20 FA | 0.7309 | 0.4597 | 0.7249(-0.6%) | 0.6616(+20%)
30 ¥4 | 0.7093 | 04380 | 0.6903(-1.9%) | 0.6335(+19%)
100 #4 | 06953 | 0.4365 | 0.6786(-1.7%) | 0.6206(+19%)
200 F4 | 0.6923 | 04365 | 0.6771(-1.5%) | 0.6296(+19%)
3500 A1 106013 | 04365 | 0.6766(-1.5%) | 0.6206(+19%)
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