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This paper introduces a 'linkage system' that identifies 

records of large -scale databases being referred to in  

unformatted  text such as reference lists of scientific  

papers. The proposed system contains  the following t hree 

procedures: (1) text processing that converts input text s 

into sequences of words, (2) candidate selection that 

selects database records of possible match, (3) record 

identification based on the matching score between the 

input sequence and the candidate  database record. In th e 

paper, we particularly  focus on (2) and propose an efficient 

searching scheme utilizing low -frequency N -grams 

characteristic to the target records. We also report our 

implementation of a prototype linkage system  that is 

based on a real -scale bibliographi c database.  
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Fig.2  Components of the proposed linkage system.  
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Fig.3  Example of a Characteristic N -gram and a 

record block on a suffix array structure.  
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Table 1  Examples of identification results.  
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≤╩╘ ה, ה  ,'VgLJ ה5

DהII;өNoὙ110, PPה .(1992), 1660-1672ה  

 [ ♪כ◖꜠ ]

author=" ,  ,  , ",  

title=" ╩ ⇔√ ≤∕─ ", 

journal=" . D-II, ה◦☻♥ⱶ, II - ",  

ISSN="09151923",  

publisher="   ,"▫♥◄▬◘♁ⱶ♥☻◦ה

year="19921025",  

volume="75",  

number="10",  

pages="1660-1672" 

⌐♪כ◖꜠    [ ♪כ◖꜠ ]  

(b) ─  
[ ♥◐☻♩ ]   3) ╒⅛: ◄◐☻Ɽכ♩◦☻♥ⱶ,  

꜠ⱦ s ,VoL 40, No.5, pp.403 -406(1985).   

  ⇔⌂     [ ♪כ◖꜠ ]

 [ ♪כ◖꜠ ]

author=" ,  and ,  and , ",  

title=" ◄◐☻Ɽ-♩◦☻♥ⱶ (◦☻♥ⱶ < >)",  

journal=" ꜠ⱦꜙכ",  

ISSN="03720462",  

publisher=" ",  

year="1985/04",  

volume="40",  

number="5",  

pages="p403-406" 

 

3.3  
ꜞfi◔כ☺◦☻♥ⱶ≢ ╩ ∫√ 200 196

≢ ⅜♪כ◖꜠™⇔ ↕╣√ │ 98% ≢

№∫√ 4 ─℮∟ 3 ⌐│ ⌐ ╡⅜ ╕╣≡⅔╡ ╕√

4 ∆═≡⌐≈™≡ ♃▬♩ꜟ⌐ ⅜ ╕╣√

═≡╖╢≤ ⅛╠ ⌐☻כⱬ♃כ♦√⇔≥

│ ⅜ Ɫ▬ⱨfi≤⇔≡ ♪כ◖꜠╢™≡╣↕

⅜ ∆╢↓≤⅜╦⅛∫√ ⌐ (b)─╟℮⌐ ♃▬

♩ꜟ⅜ ™ ⌐ ≤ ─Ⱶ☻ⱴ♇♅ ₈◄◐

☻Ɽכ♩◦☻♥ⱶ₉─ ⅜₈◄◐☻Ɽ-♩◦☻♥ⱶ₉─

Ɫ▬ⱨfi ⌐╟╡ N ◓ꜝⱶ⅜ ╦╣≡⇔╕℮↓≤⅜

⇔─ ≢№∫√ √╘⇔⌐ ╩№╠⅛∂╘ ⌐

∆╢ⱥꜙכꜞ☻♥▫♇◒⌂ ╩ꜟכꜟ ╖ ╗≤

≢№∫√ 4 ╩ ╘ 200 ∆═≡⅜ ≤⌂∫√ ↓

─╟℮⌂ │ ∏⇔╙ ⌐ ╠╣╢╙─≢│⌂™

⅜ ─ ™ ⅛╠ ⌐ ╩ꜟכꜟ ∆

╢ ∞≡⅜№╣┌ ─ ⌐ ∆╢≤ ⅎ╠╣╢  

 

4.  
☻כⱬ♃כ♦ ⌐⅔™≡│ ⅛╠ ⌂ ꜠◖

♪כ ─√╘─ ⅜ ↕╣[4] ⌐│ ─ⱨ

⌐♪ꜟכ▫ ⇔≡ ₈ ─ ⇔≥כ◐╩≤⌂₉

♩כ♁╩♪כ◖꜠≡ ─כ◐∂ ╩ ╩⇔℮≤♪כ◖꜠≈

─ ≤∆╢ ⅜ ™╠╣≡⅝√[5] ≢│
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ⅎ╠╣√꜠◖כ♪Ɑ▪⌐ ⇔≡ ─ ⅜

≤⌂╢⅛≥℮⅛╩ ⌐ ∆╢◦◓♬♅ꜗ

[6]╛ ▬fi♦♇◒☻ [7]╙ ↕╣≡™╢  

↓↓≢[6][7]─ │ Jaccard ╛ ⌂≥⌐╟╢

─ ⅜ ⅎ╠╣√ ≤⌂╢ ╩∆═≡ ⅎ

→╢↓≤╩ ≤∆╢╙─≢№╢ ⇔⅛⇔⌂⅜╠ ≢

═√╟℮⌐ ≢│ ♥◐☻♩⅜ ╩♪כ◖꜠─

∆╢ ⌐ ∕─ ₁⌐ ⇔≡ ╩ ℮↓≤╩ ⇔≡

™╢ ─♩☻◐♥│♪כ◖꜠ ∞↑⌐ ∆╢√╘

Jaccard ⌂≥─ ⌂ │ ∏⇔╙ ╩ √

⌂™ ↓─╟℮⌂ ⌐⅔™≡ ≢ ⇔√ N ◓ꜝ

ⱶ│ ♥◐☻♩ ⌐╟╠∏ ╩♪כ◖꜠ ⌐

╘╢↓≤⅜ ≢№╢≤™℮ ╩ ≈ √≤ⅎ┌ ─ⱪ

꜡♩♃▬ⱪ◦☻♥ⱶ⌐⅔™≡ ≢ ™√ ╩ 5

10 20 ≤╕≤╘≡ ⇔√ ≢╙ ₁⌐ ∆

╢ ⅜ ≢⅝╢↓≤╩ ⇔≡™╢  

≢ ⌐ ⅛╠─▪ⱪ꜡כ♅≤⇔≡

ꜝfi◐fi◓⌐ ≠ↄ ⅜ ↕╣≡™╢ ∕

─ ≤⇔≡ Ᵽ▬◓ꜝⱶ─ ╩◌►fi♩∆╢

bigram indexing  [8] ╛ ⌐⅔↑╢ tf -idf ╖╩

™√ canopy clustering [9][10] ⅜№╢  

↓╣╠─ ≢│ ♥◐☻♩≤─ ≢ ↄ─ N ◓ꜝⱶ

╩ ╩♪כ◖꜠╢∆ ≤⇔≡ ∆╢ ₈Ⱪ꜡♇◒◘▬

☼₉⅜ ⅝™ N ◓ꜝⱶ╩ ⅜⅛╡≤∆╢√╘ כ♦⌂

♃ⱬכ☻≢│ ≢ ╕╣╢ ⅜ ∆╢

≢│ Ⱪ꜡♇◒◘▬☼⅜ N ◓ꜝⱶ─ B ╩

ⅎ╢ N ◓ꜝⱶ│∆═≡ ∆╢√╘ ≢ ↕

╣╢ ─ │ ⌂™ ╩ ╢↓≤⌐╟╢ ⇔─

│♀꜡≢│⌂™⅜ ≢│ ╩♃כ♦─ ™√

⌐╟╡ ♥◐☻♩⅜№╢ ─ ↕╩ ≈ ─

╟℮⌂ ⌐│ ⇔ │ ⌐⌂╢╒≥≢│⌂ↄ

N ◓ꜝⱶ⌐╟╢ ⅜ ⌐ ↄ↓≤╩ ⇔√  

 

5. ⅔╦╡⌐ 
≢│ ⱨ◊כⱴ♇♩╩ √⌂™♥◐☻♩ ♃כ♦╩

ⱬכ◖꜠─☻כ♪⌐ ↕∑╢√╘─ꜞfi◔כ☺◦☻♥ⱶ

─ ⌐≈™≡ ═ ⌐ ─ N ◓ꜝⱶ╩ ⇔≡

⌐ ╩ ℮ ⌐≈™≡ ╩ ∫√  

[11]≢│ ─ ⅛╠⌂╢♥◐☻♩꜠ⱳ☺♩ꜞ≤

╩☻כⱬ♃כ♦ ↑╢ ╩ ⇔≡™╢

↓─▪ⱪ꜡כ♅≢│ ♥◐☻♩ ♪כ◖꜠╠⅛ ⸗☺ꜙ

╩ꜟכ ™≡™∫√╪ ╩☻כⱬ♃כ♦⌂ ⇔√

≢ ╩ ∆╢ ↓╣⌐ ⇔≡ │ ╕∏꜠

♩☻◐♥╩♪כ◖ ⌐ ⇔≡ ╩ ™ ╦∑

≤⇔≡ ╩ ∫√ ≢ ⌐ ─♪כ◖꜠

╩ ⅜⅛╡⌐ ─ ╩ ℮ │ ⌂ ╙№╡

╛♪כ◖꜠╢∆≥ ─ ⌐ ∂≡ ™ ↑√╡ Ⱪ

◓Ⱨfi♇ꜝ♩☻♩כ ⌐ ™√╡∆╢↓≤⅜ ⅎ╠╣╢  

⌂⅔ ─ꜞfi◔כ☺◦☻♥ⱶ│ N ◓ꜝⱶ≢

╩⇔√ ⌐ ♃כ♦∂ ─ ≢ DPⱴ♇♅fi◓╩

℮ ≢ ⇔≡™╢ ◦☻♥ⱶ⅛╠│ DPⱴ♇♅fi◓

─ꜝfi◐fi◓∞↑⅜ ↕╣╢√╘ ⌐ ∆╢

≤─ │ ─ ⌐│ ╘≡™⌂™ │

╛ ╩ ⇔⌂⅜╠ ⌐╟╢ ╩ ™√™

╕√ ≢│ №╢ ─♃▬♩ꜟ ╩ ╗ ⌐≈

™≡ ⌂ ╩ √⅜ ♃▬♩ꜟ⅜ ↕╣√ ─

⌐≈™≡╙ ─ ≢№╢  
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