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Estimating reliability of rules in decision lists
using Bayesian learning

YosHIMASA TSURUOKA T and TaAxkAsHI CHIKAYAMA Tt

The decision list algorithm is one of the most successful algorithms for classification
problems 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 contextual 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 learning which gives well-founded smoothing
and better use of prior information on each type of contextual evidences. Experi-
mental 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.

KeyWords: Decision lists, Bayesian learning, Prior distribution, Word sense disam-
biguation
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bother A\ 8 282 209 | promise v 6 1160 224
brilliant a 10 440 229 | sack n 11 97 82
bury v 14 272 201 | sack v 4 185 178
calculate v 5 218 218 | sanction p 10 96 431
consume v 6 56 183 | scrap n 14 27 156
derive A% 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
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0 3 Senseval-1 00000000000

oo oo

RN oo oo agoood agood agoood

accident | n | 85.0% (13.6) | 85.0% | 83.9% (7.8) | 89.9%  (3.2)
amaze v 11000% (0.1) | 100.0% | 100.0% (1.0) | 100.0% (0.2)
band p | 86.8% (11.4) | 844% | 841% (5.9) | 874%  (2.6)
behaviour | n 95.3%  (4.6) 94.6% 94.6%  (2.7) | 94.6%  (3.1)
bet n | 484% (30.7) | 44.3% | 451% (27.8) | 50.5%  (9.5)
bet v | 664% (26.2) | 69.0% | 70.7% (10.1) | 76.7%  (2.3)
bitter p | 44.9% (31.9) | 492% | 492% (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%  (34.7) | 49.8% | 49.3% (224) | 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) | 421% (18.3)
derive v | 55.3% (33.1)| 539% | 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 | 507% (38.4) | 533% | 53.3% (21.8) | 56.0%  (5.3)
float v | 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 no | T46% (201) | 788% | 79.7%  (5.9) | 79.7%  (4.2)
invade v | 444% (35.0) | 46.4% | 46.9% (24.4) | 50.2% (15.1)
knee n | TL3% (18.8) | 705% | 70.9%  (8.3) | 72.9%  (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% (19.8) | 743% | 743% (7.4) | 743%  (5.4)
promise v | 875% (12.0) |  884% | 88.4%  (5.4) | 92.9%  (1.7)
sack no | 829% (10.1) | 854% | 81.7%  (3.3) | 85.4%  (2.6)
sack v | 97.8% (23) | 97.8% | 97.8%  (0.6) | 97.8%  (1.5)
sanction P 72.6% (21.9) 74.5% 74.5%  (7.6) | 77.7%  (2.3)
scrap no | 423%  (47.6) | 417% | 417% (38.7) | 455%  (31.8)
scrap v 87.6%  (11.7) 87.6% 87.6%  (1.8) | 87.6%  (4.5)
seize v | 595% (26.9) | 60.6% | 60.2% (17.1) | 64.5%  (4.3)
shake p | 601% (25.0) | 621% | 612% (19.7) | 61.2% (17.6)
shirt no | 821% (13.0) | 837% | 83.7% (3.7) | 82.6%  (2.6)
slight a | 90.8% (8.3) | 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
og 704%  (20.9) | 712% | 711% (12.3) | 727%  (6.6)

gbooobobooooboobooooobobooo
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ooo ooo
oooo ooo 0ooooo | 0000 | 00000
000000 90.4% (7.1) 92.4% 92.0% (1.5) | 92.6% (2.5)
000000 84.9% (9.9) 90.5% 88.6% (0.0) | 89.4% (1.2)
00000000000 66.2% (18.8) |  72.8% 71.6% (9.6) | 75.1% (6.3)
00000 83.7% (13.1) |  87.2% 86.6% (2.3) | 90.3% (0.9)
0000000000 67.8% (17.8) |  67.6% 70.5% (8.4) | 73.6% (2.1)
000000000000 73.1% (15.2) | 77.2% 76.3% (6.8) | 79.3% (2.8)
000000 84.1% (12.3) |  88.5% 88.6% (2.0) | 90.5% (0.2)
000000000 65.7% (18.2) |  68.9% | 68.7% (10.1) | 72.6% (2.6)
0000000000000 | 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)

gbobogbgobooboaoboaobooaobood

05 OOOooood

gognd Window | Adjacent | Pair
oooooo 0.74 0.77 0.82
oooooo 0.67 0.75 0.80
oooooobooood 0.54 0.64 0.70
ooooo 0.70 0.82 0.89
oooobooogo 0.57 0.65 0.68
oooooooooogo 0.51 0.54 0.72
oooooo 0.68 0.74 0.85
ooooboooog 0.54 0.64 0.64
oooobOooooooon 0.48 0.64 0.71
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