Internal Use Only (FEZARD)

TR-1-0176
o= F )Ry M2 HEHERFATTH E TN

English Word Category Prediction Based on
Neural Network

KD, MR
M. Nakamura, K. Shikano

1990.9

PBRE

NEBROHBOSHEBEBERORY EITIET3AKE LT, TrigramBEOBREFIVICELS
FENBBY, BRLHEIBEWBTILOCMALT -2 ¢ BBEL, BBEMRES(TH
i, StERORBREYBBEMICENTS EVWSHMENFrH 3, 22 TCHAIE, XEPOBER
LTSRN AEEEEREADICHEL. PEVNS A -2 TROBEEL TR T &L
B2, Za—3)zxy Huctéi Z S Ea 5 R E 7OV (NETgram) 2 IRE T 5, KRR T,
NETgramDR . X7 F X 7 — % (Brown Corpus) ® AWV - FRAIERBER S L URBESE
BEBONEEBRERICOVWTHERS, FAHEBROMBE. Trigram T8 (C 35 W TNETgram
TrigramiEEEF I L U BN A FRMWPEER L., Bigram THiMRINIE S h - RE F IV ICLE
THFAMEEEAR T EN ol T FREOH A /NS -2 BB LR BER&
RN ERENICEKROS D500 TN —TICpFEEhi-,

Abstract

Word category prediction is used to implement an accurate word recognition
system. Traditional statistical approaches require considerable training data to
estimate the probabilities of word sequences, and many parameters to memorize
probabilities. To solve this problem, NETgram, which is the neural network for
word category prediction, is proposed. Training results show that the performance
of the NETgram is comparable to that of the statistical model although the
NETgram requires few parameters than the statistical model. Also the NETgram
performs effectively for unknown data, i.e., the NETgram interpolates sparse
training data. Results of analyzing the hidden layer show that the word
categories are classified into some linguistically significant groups.
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Text Mr. Hawksly said yesterday he would

Category NP NP VBD NR PPS MD

51 51 79 55 66 46
Bigram =
prediction 4 ’ ETTI
Trigram 4-gram N-gram

1 BrownCorpus 7 ¥ A b ¥ — %2k 2 HERETFH
Fig.1 Word Category Prediction
Using Brown Corpus Text Data
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next word category

Output Layer
89units

Hidden layer 2
16units

Hidden layer 1

16units
s Input Layer
89units
present word category
K2 Bigram % v F 7 — 2 L OHERK
Fig.2 Bigram Network for Word Category Prediction
)
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B_igr.a.n:\ n.e.t\:v?_rk L. Trigram network
: 2nd Word : : 3rd Word i
;] Output Units(89) |- 1] Output Units(89) |
. .. w3 .
Y VRN |

HL2 Units(16) | meimmp | HL2 Units(16)
f w2 f w2

HL1 Units(16) HL1 Units(16)

A 4

| e e e = -y
l-———————1———'——

1‘ w1(link weight set) f wi
I Tnput Units(89) . Input Units(89)
. 1st Word : 2nd Word

\

every unit has a one-way connection
to every unit of the next layer in this direction

3 NETgram<E 7 )V 1D HERK
Fig.3 NETgram Model 1 for Word Category Prediction
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N th word

Output
Umts(89)

T .

HL2
Units(16)

3
N
-
b
N

.
.

. HL1 : HL1 :
Units{16) . Units(16) :
/ IM J I "o
~ : : f
: Input v Input . Input :
. Units(89) . Umts 89) | : | units | Units(89) | -
(N-3)th Word (N 2)th Word ©  (N-1)th Word .
.'.l-..'.lill.l.‘ll'll'llll.l.ll:ll.l --------- .-n:
4-gram Trigram Bigram network
B4 NETgram<E 7 V2D
Fig.4 NETgram Model 2 for Word Category Prediction
~
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text
Category

@ D@ @D @) input

]
1
.51 ___ 89! ' 1__________79._89! Layer

text

Category 66

X5 NETgram® %85
Fig.5 How to Train NETgram (Trigram Model)
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CATE- | EXAMPLE Threshold of Similarity
GORY
(partofspeech) | 1 o0 0995 0.990 0.985 0.980

36 HV ‘have 1
37HVD }had i
40HVZ |has ;
15BED |were i
16 BEDZ jwas !
20BER |are i
21BEZ |is i
19BEN |been !
14BE |be ;
17BEG |being i
38 HVG | having !
56 PPS e, it i
86 WPS | who,which i
67 PPSS |l,we,they !

29 D71 this, that
45 UT biggest
580D |first, 2nd
42)) (adjective)

Ve 48 NN$ |dog’s
61PP$ |my, our
52NP$ |ATR's
13 AT a, the

78 VB (verb, base)
80 VBG |(verb,-ing)
06 , R
11 AP many, next
22CC and, or

09 ABN | half, all

10 ABX {both

75 RP about, off

81 VBN |(verb, -ed)

89 DUM |(dummy)
23CD one, 2

43 JJR (comp.ad;j.)
47 NN (noun,single)
55NR home, west
79 VBD |(verb, past)
82VBZ |(verb, -s, -es)
32DTS |these

65 PPO |me, him, it
i 49 NNS | (noun,plural)
70 RB (adverb)

50 NNS$ |men's

51 NP ATR, Tom

others others

i e ot e e e s v s e = o e =y o . b — s wnsmm

@6 &% DA 7 ) IZx4 5 NETgram(Bigram) ®HL1 OHH~X Y F L D
S TAY N v IAER
Fig.6 Clustering Result of HL1 Output Vectors of NETgram ( Bigram )
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Prediction Rate

0.7
0.6
0.5
0.4
- ----A---- NETgram Model 1 for open data
—0O— NETgram Model 2 for open data
- Statistical Trigram for open data
0.3 L L . L . I
0 1 2 3 4 5 6

Number of Prediction Candidate Categorles

Bl7 NETgram$ & UHEERE 7 )V O FHIEERE R
Fig.7 NETgram and Statistical Trigram Prediction Rates
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Statistical Trigram for open data

Intepolated statistical Trigram for cpen data
NETgram for unseen data

Interpolated statistical Trigram for unseen data
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20 30

Number of Prediction Candidate Categories

8 NETgram® & UHERE FIVOFHIEERE RGO T)
Fig.8 NETgram and Statistical Trigram Prediction Rates (to top 30)
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K1 FEEE 7NV ENETgram®D /85 A — ¥ O

Statistical
Model

NETgram
Model 1

NETgram
Model 2

Bigram

7,921
=89?

3,225

3,225

Trigram

704,969
=89°

5,193

4,649

K2 HEBEFHMEFVIZELS
REEOYEER(%)

Training
Sentences

NETgram

Statistical
Trigram
Model

512

86.3

85.5

1,024

86.9

85.4
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