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Abstract

This paper proposes two approaches to extract translation term pairs from Chinese-English 
bilingual corpus with more than 500,000 patents. One approach is precision-oriented, in 
which we compare six term alignment methods. Based on our experiments, we find that the 
EM (Expectation Maximization) method is the best. However, it is time-consuming and hard 
to extract many-to-many translations for the same concept. While the MI (mutual information)
method performs worst, the term pairs extracted may be totally different from those by EM. 
This may inspire subsequent researches to study the possibility of hybrid term alignment 
methods. The other approach is recall-oriented, in which a simple idea was proposed. With an 
efficient implementation, 20% more term pairs were extracted based on an existing lingual 
lexicon which already has more than one million term pairs merged from several sources.

Keywords: Patent Corpus, Machine Translation, Cross-lingual Patent Analysis, Term
Alignment, Term Extraction.
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506510
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� Drying heat �liquid crystal; thermotropic
[ ] � yellow wind �liquid crystal; display; LCD 

( ) �nematic �LCD (=liquid crystal display)
+ � dragonet �liquid crystal display (LCD) 

+ � cymenes �liquid-crystal display {= LCD} 
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Method for producing rutin Chinese medicine composition

method, producing, rutin, Chinese medicine, composition

rutin, Chinese medicine, composition, producing, method

Run 2:
Co( , rutin)
Co( , Chinese
medicine)

Co( , Chinese
medicine)
Co( , rutin)

Run 1:
Co( , rutin)
Co( , Chinese medicine)
Co( , composition)
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Co( , Chinese
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Co( , composition)
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Run 3:
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OCR
 [8] MIDI  [9]

greedy

3 123280

method for making yarns and 
constitution structure thereof

, , , , ,  making yarns  constitution
structure

:4, :3,
:2, :2, :2

making yarns:2, winding:4, yarn:3, 
weaving:2, constitution structure:2

, making yarns, constitution structure

implausible

1. MI mutual information

MI  [4]
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p(c,e) c e p(x)
x maximum

likelihood estimation

MI symmetric MI(c,e)=MI(e,c) MI
MI  [4]

MI [10]

2. CC, correlation coefficient

Chi-square  [4]
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Chi-square test for dependence
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CC co-occurrence Chi-square CC

3. LR, likelihood ratios

Chi-square CC
20  [4] LR
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L(k,n,x)=xk(1-x)n-k, p(e)=Fe/N, p(e|c)=f11/Fc, p(e|c*)=f12/Fc*
LR
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4. Dice DC, Dice coefficient

Dice

DC(c,e) =2f11/(Fc+Fe)=2f11/(2f11+f12+f21)

 [10

5. FC, fractional count

inter-sentence
intra-sentence

1/6
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6. EM Expectation-Maximization analysis

penalization of
implausible alignment

Run 2 Run 3
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E M
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EM
Loop 1 Loop 2 Loop 3 Loop 4 

c= f11 s(c,e) p(e|c) s(c,e) p(e|c) s(c,e) p(e|c) s(c,e) p(e|c)
e1= display devices 2 2 2/8 0.5 0.1818 0.3636 0.1081 0.2162 0.0584
e2= electroluminescent lamp 1 1 1/8 0.125 0.0455 0.0455 0.0135 0.0135 0.0036
e3=lamp driving circuit 1 1 1/8 0.125 0.0455 0.0455 0.0135 0.0135 0.0036
e4= driving circuit 4 4 4/8 2 0.7273 2.9090 0.8649 3.4595 0.9343

506510 463MB
Pentium 4, 3.20GHz, 2GB RAM

5945

Number of bilingual texts processed (463MB) 506510
Number of empty Chinese Title 0
Number of empty Chinese Abstracts 281
Number of empty English Title 0
Number of empty English Abstracts 166532
Number of Doc. with both abstracts empty 2
Number of bilingual texts yielding empty term pair 322309
Number of term pairs generated 1180281
Number of unique term pairs after merging 455696

Z39 50 is protocol for

455696 1340 Intel
CPU T2500 2.0 GHz, 2 GB RAM 15 EM p(c|e)

p(e|c) 1296
29 6 FC

10

FC 10
c e FC p(e|c) p(c|e) DC MI CC LR f11 Fc Fe

semiconductor device 2078.30 1.00 1.00 0.79 5.58 0.79 -1 2455 2764 3429
display device 867.83 1.00 1.00 0.70 6.22 0.70 -1 1225 1909 1589
liquid crystal display device 772.08 0.98 1.00 0.64 6.21 0.65 -1 1078 2072 1292
electrical connector 750.25 1.00 1.00 0.80 7.15 0.79 -1 830 1045 1029
electronic device 326.45 1.00 1.00 0.57 6.90 0.59 -1 541 1180 706
backlight module 323.25 1.00 1.00 0.74 7.70 0.74 -1 498 807 546
liquid crystal display 292.15 0.01 1.00 0.27 5.03 0.27 -1 451 2072 1227
semiconductor memory device 237.50 1.00 0.98 0.57 7.74 0.59 -1 302 394 661

* liquid crystal 218.15 0.01 1.00 0.27 5.10 0.27 -1 431 2072 1119
thin film transistor 197.08 1.00 1.00 0.71 8.43 0.72 -1 280 467 320

*
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liquid crystal display device
liquid crystal display liquid crystal

p(e|c) 1 0 EM

0

LR log(0)
-1 LR 10

LR 10
c e FC p(e|c) p(c|e) DC MI CC LR f11 Fc Fe

epoxy resin composition 44.62 0.97 1.00 0.87 10.47 0.87 757.59 99 114 113
illumination system 67.64 1.00 1.00 0.82 10.32 0.83 731.76 98 133 106
record carrier 50.93 1.00 1.00 0.87 10.58 0.87 703.34 91 105 104
photosensitive resin composition 65.58 1.00 1.00 0.72 9.86 0.72 697.28 102 137 148
data processing system 52.29 1.00 1.00 0.87 10.65 0.87 675.94 87 100 100
heat exchanger 60.58 1.00 1.00 0.81 10.40 0.81 662.40 89 119 102
base station 38.96 1.00 1.00 0.80 10.42 0.80 638.43 86 111 104
information storage medium 48.62 1.00 1.00 0.83 10.59 0.83 633.72 83 103 96
semiconductor chip 55.06 1.00 1.00 0.59 9.33 0.59 630.94 101 186 155
silicon wafer 51.56 1.00 1.00 0.80 10.55 0.81 602.65 80 106 93

N

N EM
1 1 8 5

94
f11

(p(c|e)+p(e|c))/2=1.0 18322
(p(c|e)+p(e|c))/2=1.0 and f11>=5 94
DC=1.0 156353
DC=1.0 and f11>=5 51
MI=17.49= maximum 152907
MI=17.49 and f11>=5 33
CC=1.0 156353
CC=1.0 and f11>=5 51
LR>186.13 1 249
LR>186.13 and f11>=5 249
FC>311.01 2 6
FC>311.01 and f11>=5 6

1 3 =26.07+3*53.35
2 3 =28.20+3*94.27
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n=50
50

{EM>LR>FC} > {DC=CC} >> MI EM
LR FC DC CC

MI

n
FC EM DC MI CC LR
50 50 50 50 50 50
3 0 6 39 6 1

n=50
FC EM DC MI CC LR

FC
EM 9 (18%)
DC 0 0
MI 0 0 0
CC 0 0 45 (90%) 0
LR 2 (4%) 10 (20%) 0 0 0

DC CC
160

455696 7050
25963

c e FC p(e|c) p(c|e) DC MI CC LR f11 Fc Fe
semiconductor device 2078.3 1 1 0.79 5.58 0.79 -1 2455 2764 3429
semiconductor devices 28.583 0 1 0.03 4.93 0.09 130 48 2764 105
display device 867.83 1 1 0.70 6.22 0.70 -1 1225 1909 1589
display devices 8.0595 0 1 0.02 6.20 0.08 61.7 16 1909 21
electrical connector 750.25 1 1 0.80 7.15 0.80 -1 830 1045 1029
electrical connector 4 1 0 0.01 7.00 0.06 -1 5 7 1029
electrical connector 1 1 0 0.00 7.48 0.03 -1 1 1 1029
electronic device 326.5 1 1 0.57 6.90 0.59 -1 541 1180 706
electron device 2.667 0 1 0.01 6.80 0.05 21.1 5 1180 7
thin film transistor 197 1 1 0.71 8.43 0.72 -1 280 467 320
thin-film transistor 28 0 1 0.15 8.39 0.27 215 39 467 46
recording medium 162.4 1 1 0.65 7.98 0.66 -1 315 556 414
recording media 15.87 0 1 0.09 7.88 0.19 135 27 556 38
record medium 7.667 0 1 0.04 8.13 0.13 58.4 11 556 13
record media 0.143 0 0.25 0.00 8.37 0.04 5.80 1 556 1
recording medium 5.333 1 0 0.04 8.10 0.11 -1 8 13 414
computer system 159.9 1 1 0.85 8.74 0.85 -1 313 374 361
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c e FC p(e|c) p(c|e) DC MI CC LR f11 Fc Fe
semiconductor assembly 1.5 0 0.56 0.0014 5.06 0.02 5.66 2 2764 4
semiconductor equipment 0.5 0 0.0 0.0007 3.06 0.01 1.29 1 2764 8
semiconductor arrangement 0.5 0 0.0 0.0007 3.06 0.01 1.29 1 2764 8
semiconductor device 3 0.99 0 0.0017 4.75 0.02 -1 3 6 3429
display device 88.2 1 0 0.1347 6.39 0.23 -1 118 163 1589
display device 0.5 0.5 0 0.0013 6.86 0.03 -1 1 1 1589
display device 0.5 1 0 0.0013 6.86 0.03 -1 1 1 1589
liquid crystal display device 772 0.98 1 0.6409 6.21 0.66 -1 1078 2072 1292
lcd device 21.9 0 1 0.0265 5.82 0.09 97.1 28 2072 44
lcd apparatus 9.3 0 1 0.0105 5.85 0.06 38.4 11 2072 17
lcd equipment 0.5 0 0.5 0.001 6.47 0.02 4.49 1 2072 1
electric connector 31.1 0 1 0.0879 6.95 0.18 212 49 1045 70
cable connector 2 0 0 0.0037 3.18 0.01 2.67 2 1045 39
electrical connector 81.9 1 0 0.1803 7.11 0.28 -1 105 136 1029
electrical connector 2 0.97 0 0.0077 7.16 0.06 -1 4 5 1029
electrical connector 1 1 0 0.0019 7.48 0.03 -1 1 1 1029
electrical connector 0.3 0.5 0 0.0019 7.48 0.03 -1 1 1 1029

semiconductor
assembly

25963

Title: Backlight modules with connector
modules and conductive blocks thereof 

…

Abstract: Backlight modules for large size flat
panel displays are provided. A backlight 
module comprises a plate, a plurality of first 
and second lamps, a first connector and an 
optical assembly. … 
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506510 25963
160

170 O(NM2)
1445000 50  170  170

1. Set i = 1 to M M
2. Set j = 1 to M
3. Set cij = cicj ci i
4. Set eij = eiej ei i
5. Set k = 1 to N N
6. cij CPk eij EPk  (cij, eij)

CPk EPk k

1. I

2. A N
3. Set i = 1 to M M
4.  (ci, ei) I  (ci, ei) S = {s1,…,sP}
5. Set j = s1 to sP
6. push i to A[j] A[j] j i

7. Set p = 1 to N N
8. Set x =  A[p]
9. Set y =  A[p]
10. Set cxy = cxcy cx x
11. Set exy = exey ex x

cxy CPp exy EPp  (cxy, exy) CPp

EPp p

4 200
50  4

406184
20% =40/(170+40)
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{EM>LR>FC} > 
{DC=CC} >> MI FC

LR EM
LR FC MI
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