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Summary

The decision list algorithm is one of the most successful algorithms for classification prob-
lems in natural language processing. The most important part of the decision list algorithm
is the calculation of reliability for each rule, hence the estimation of probability for each con-
textual evidence. However, the majority of research efforts using decision lists do not think
much of the estimation method. We propose an estimation method based on Bayesian learn-
ing which gives well-founded smoothing and better use of prior information on each type of
contextual evidences. Experimental results obtained using Senseval-1 data set and Japanese
pseudowords show that our method makes probability estimation more precise, leading to

improvement of classification performance of the decision list algorithm.
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O 1 An example of a decision list

ooo oo od
8.10 plant life A
7.58 manufacturing plant B
7.39 life (within +2-10words) A
7.20  manufacturing (within £2-10words) B
6.27 animal (within +2-10words) A
4.70 equipment (within +2-10words) B

B

4.39 employee (within +2-10words)
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... divide life into plant and animal kingdom ...
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e  Window
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00000= P(CalE;) =

f(Ca,E;) =1, f(E;) =1 (5)
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0 1 Distribution of rule probabilities
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0 2 Senseval-1 000000
0 2 Senseval-1 data set

0o oo 0o aoo
aoo oo ooo boo ooo (ogoo ogo o0oOo ooo ooo
accident n 8 1234 267 | giant a 5 315 97
amaze v 1 133 70 | giant n 7 342 118
band p 32 1326 302 | invade v 6 45 207
behaviour n 3 994 279 | knee n 22 417 251
bet n 15 106 273 | modest a 9 374 270
bet v 9 59 116 | onion n 4 26 214
bitter p 17 144 372 | promise n 8 586 113
bother v 8 282 209 | promise v 6 1160 224
brilliant a 10 440 229 | sack n 11 97 82
bury v 14 272 201 | sack 4 4 185 178
calculate v 5 218 218 | sanction p 10 96 431
consume v 6 56 183 | scrap n 14 27 156
derive v 6 255 217 | scrap v 3 30 186
excess n 8 178 186 | seize v 11 287 259
float n 12 61 75 | shake p 39 963 356
float v 16 182 229 | shirt n 8 531 184
floating a 5 39 47 | slight a 6 380 218
generous a 6 307 227 | wooden a 4 361 196

gboogpdobooboboobooboobooboobobo

gbooooboobobooboboooobobooboboboobooooboooooboon
gbobobobobooobobobooobobobooboboooboboboobon
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gboooobooobobooboboobbobboobooobooobooboboobobooon
gboooboooboooboboboobboobbobooboboboobobooboobooobn
gbooobooobobboobboobooboboooboobobooboobobooboon
gboooboooboobobooboooboboobooboobooboooobooboaon
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00000002 00000000000000000000000D00000DODOO0O00O0

3000000000000000072.7%0008Senseval-10000000000000078.9%0 (Yarowsky 2000)
g0o0000O0OOOO0OO0000000O0O0OO0OO0O0O00000O0D0stemming 000000000000O000O0OO
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0 3 Senseval-1 00000000000
0 3 Evaluation by Senseval-1 data set

god god

gd gd god googno good gooon

accident | n | 85.0% (13.6) | 85.0% | 83.9% (7.8) | 89.9%  (3.2)
amaze v [100.0% (0.1) | 100.0% | 100.0% (1.0) |100.0% (0.2)
band p | 86.8% (11.4) | 844% | 84.1% (5.9) | 874%  (2.6)
behaviour | n | 95.3% (4.6) | 94.6% | 94.6% (2.7) | 94.6%  (3.1)
bet n | 484% (307) | 44.3% | 451% (27.8) | 505%  (9.5)
bet v | 664% (262) | 69.0% | 70.7% (10.1) | 76.7%  (2.3)
bitter p | 44.9% (31.9) | 49.2% | 49.2% (22.2) | 51.1%  (4.0)
bother v | 761% (18.8) | 785% | 785%  (5.5) | 78.0%  (5.1)
brilliant a | 485% (33.6) | 485% | 47.6% (24.9) | 49.3%  (11.7)
bury v | 443%  (347) | 49.8% | 49.3% (22.4) | 49.3%  (10.0)
calculate v 88.5%  (11.0) 86.7% 86.7%  (2.6) | 86.7%  (2.8)
consume v 43.7%  (37.1) 42.1% 42.6% (29.1) | 42.1% (18.3)
derive v | 55.3% (33.1) | 53.9% | 544% (20.8) | 64.1%  (3.5)
excess n 79.6%  (13.8) 81.7% 81.7%  (8.9) | 81.2%  (9.7)
float no | 50.7% (384) | 533% | 53.3% (21.8) | 56.0%  (5.3)
float vo| 415% (38.0) | 45.4% | 45.0% (27.7) | 42.8%  (16.5)
floating a | 63.8% (205) | 59.6% | 59.6% (13.0) | 61.7%  (7.7)
generous a 441%  (36.9) 48.9% 49.3%  (23.5) | 46.7%  (9.8)
giant a | 97.9% (15) | 96.9% | 96.9% (1.9) | 96.9%  (0.9)
giant n | T4A6% (201) | T88% | 79.7%  (5.9) | 79.7%  (4.2)
invade v 44.4%  (35.0) 46.4% 46.9% (24.4) | 50.2%  (15.1)
knee 0| 71.3%  (188) | 705% | 70.9% (83) | 729%  (0.2)
modest a | 66.7% (24.0) | 67.0% | 66.3% (10.8) | 66.3%  (2.5)
onion n 84.6%  (15.1) 84.6% 84.6%  (6.5) | 84.6%  (9.8)
promise n | 743% (198) | T43% | 743% (T.4) | 743%  (5.4)
promise v 87.5% (12.0) 88.4% 83.4%  (54) | 92.9%  (1.7)
sack no | 829% (10.1) | 854% | 81.7%  (3.3) | 85.4%  (2.6)
sack v | 97.8% (2.3) | 97.8% | 97.8%  (0.6) | 97.8%  (1.5)
sanction p 72.6% (21.9) 74.5% 745% (7.6) | 77.7%  (2.3)
scrap n 42.3%  (47.6) 41.7% 41.7%  (38.7) | 45.5% (31.8)
scrap v 87.6%  (11.7) 87.6% 87.6%  (1.8) | 87.6%  (4.5)
seize v 59.5%  (26.9) 60.6% 60.2% (17.1) | 64.5%  (4.3)
shake p | 601% (25.0) | 621% | 61.2% (19.7) | 61.2%  (17.6)
shirt n | 821% (13.0) | 837% | 83.7%  (3.7) | 826%  (2.6)
slight a | 90.8% (83) | 94.0% | 94.0%  (0.3) | 94.0% (0.8
wooden a 93.9%  (6.1) 93.9% 93.9%  (3.1) | 93.9%  (3.9)
oo 70.4%  (20.9) 71.2% 71.1%  (12.3) | 72.7%  (6.6)

gboobboobooboobooboooon
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5.2 UUUoobobooooboo

OO000000O000000O0O00O0OSenseval-1 000000000 OODOOOOOODOO
gobooobooooboooboobobooboboobboobbooboooboobooan
gboooobooooboooobgoobboobbooboooboooboobboobooon
goooooobobooooboooobooboooooboboboooooboboooboooboooDo
gbooobooobooobooobobooboo

L ggbooboobooboo ..

gooooooooobooooooooooboooooooboooobboooobooooboon
gboooobooooboooboobboobbooboooboobboobboobobooon
gbooobooobooobooboboo
gbooobooboobooboobobobobooobobobooboooobobooooboo
gboooobooooboooobgoobbobboobbooboooboobobooobooon
oooooooO0ooooooO0Ooooooo0ooooooooooceb-oboog9roogo
JUMAN version 3.6 (0000000000000 198)00000000000O00O0O0OO
gboooooobooboobooobooobooDble24aboboboboocoobooboooboon
gbooobooobooobooboboobooboboobooboooboboobo
gooobooboobooboobobobobooobobbooboobooobooooboo
gboboooboobooboobooo3gbooboobooboobbobb «b0bOoo
0o40000
400000000000 DO 3000000000 DOOOODODODODODODOO
gbooooboooobooobgoobbobboobooobooobooobobobobooon
gboooobooooboooobgoobboobbooboooboobboobboobobooon
gboooboooboooboooboboobo
gboooboobgooboboooobobooobobooboboobobooooboo
gooosgbbooboooboooboobbooboobobooooboboooboooboo
Window < Adjacent < Pair OO0 0000000000000 OODOOOODOOOOOODOO
000000000 WindowOOOODOODO Adjacent 000000000 0O Adjacent 000 O
U0 Par 000000000000 DOODOOOOOOOODOOOOOOOOODODOOO

000000000000000 (Yarowsky 2000) 00 0000000000000 0OO0OO0OOOOOOOOOOOO
g0o0o0o0O0oOoo0o000ooooooooOobooboo0ooo
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0 4 Evaluation by Japanese pseudo words
god goo
goono goo gooono goono gooono
gooood 90.4% (7.1) 92.4% 92.0% (1.5) |92.6% (2.5)
gooood 84.9% (9.9) 90.5% 88.6% (0.0) |89.4% (1.2)
goooooooooo 66.2% (18.8) 72.8% 71.6% (9.6) | 75.1% (6.3)
goooo 83.7% (13.1) 87.2% 86.6% (2.3) |90.3% (0.9)
goooooooon 67.8% (17.8) 67.6% 70.5% (8.4) | 73.6% (2.1)
gooooooooood 73.1% (15.2) 77.2% 76.3% (6.8) | 79.3% (2.8)
gooood 84.1% (12.3) 88.5% 88.6% (2.0) |90.5% (0.2)
goooooood 65.7% (18.2) 68.9% 68.7% (10.1) | 72.6% (2.6)
O000oOoooooooo | 67.8% (16.3) 72.8% 72.0% (7.8) | 77.4% (1.4)
oo 76.0% (14.3) 79.8% 79.4% (5.4) |82.3% (2.2)

gbooobooobobbooboobooboboboboooboboobooboooobobn

gboobboobooboobooboooon

O00000O0O0O0O0OD0DODODOPaird AdjacentDOOOOOOOOOOOOOOOOO

6 UoOOO

gbooobooobooobooboboobobooboobobooboobobobooboobo
o NOUOOODOOODLOODODOOODO

gboooobooooboboobgoobboobboobboobooobooobobooon
gbooooboboogoobbobboobooobooobobooobboooboooon

gbooobooobooobooboobooboobooboobooon
o OUOOODOOODOODODOODOODOODOOODO

gogooboboobobboooooobobobbbobooooooooooobooboobobobooobn
gboooboooboboboobboobooboobobooboboobobobooboon
gbooooboboooboobboobooobbooobboobboobobooon

googobooan

gboooboobooboboobobooooboboooboobobooboboooo
gboooobooooboooboobboobboobbooboooboobbobobooon
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05 0DO00OO0O0OO0OO
O 5 Expectation value of prior distribution

oooo Window | Adjacent | Pair
gooooao 0.74 0.77 0.82
gooooao 0.67 0.75 0.80
goobooooooogd 0.54 0.64 0.70
agoood 0.70 0.82 0.89
goobooooooo 0.57 0.65 0.68
goooooooooog 0.51 0.54 0.72
gooooao 0.68 0.74 0.85
gooboooooo 0.54 0.64 0.64
gooboooooooooa 0.48 0.64 0.71

000000000000000000000000000000(@O 19990000000
gbooobooooobboobooboobooboboobobooboobobooboon
gboogobooboobooboobobobooooboboobooboboob2000b00000
gbooooboooobooobgoobboobbooboooboooboobboobobooon
gbobobobobobbobobooboobobobobobobboboboobobon
gboboboboboboboboboobobobooboooboooboboboobon
gboboooboboooboobboobooboboooboooobooboboobobooon
gboooboooboobboobboobooboboooboobooooboobobooboon
gboobooobooboobobobooboboobobboobobooboobobobon
gboooobooooboooboobboobboooboooboobboobboobobooon
gboooobooooboooobgoobbobbooboooboooboooboboobobooon
gboooobooooboooobgoobboobbooboooboooboobboobooon
gbobooooboooboobboobooboboobbooboboooobboobobooon
gboogobooboboobbooboooboooboboboobooboobobooobn
gboooboobgooboboooobobooobobooboobobobooooboo
gboooobooooboooobgoobboobboobooobooobooboboobobooon
gboooobooooboooobgoobboobbooboooboobboobboobobooon
gboboooboooboooboobboobboobboobooobooobbooboon
gbooooboooobooboboobboobbooboooboooboooboobboon
gbooooboooobooobgoobboobbooboooboooboooboboobobooon
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