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Text Information Mining Based on Maximum Likelihood
and Hidden Markov Model

ZOU La-mei, XIAO Ji-yi, GONG Xiang-jian
(Department of Computer Science and Technology, Nanhua University, Hengyang 421001, China)

Abstract: With the development of information technology, database technology and network technology, a large number of texts are pro-
duced in all kinds of fields, the question sh(_)uld be solved quickly that how to mine useful information and knowledge from texts. Introduces
how to mine information using maximum likelihood and hidden Markov model. It constructs HMM with maximum likelihood and mines
customizing messages from thesis entries with HMM. During the process of extracting, it deals with the questing of “zero probability”.

The experiment results indicate that the average precise rate arrives to 0. 9 and the average recall rate arrives to 0.85. Both in theory and

in practice the method are effective.

Key words: hidden Markov model; maximum likelihood ; text mining; information extraction

0 51 &

FEEFERAR BEEER MEERGRER
B, RFERE = AR T KRB XA 5IE, BN
XEXFPEPZREFANBEEER IR
VIR EMREE, B R EEXFZEBARI KR
ORI A

X AIZHE (Text Mining) 38 M XA EE I ECE
MERFEEMARHIHTEVLEER, XFHEIZHE
FEEEIFFEMB . XF 0L . XFRE . XFH
BES XA HWEERERBEAR, XFFEHMEHE
MR B A H AR R A TR R E MR . X
5 BB 7 A & K 7 B (Maximum En-
tropy) B2 Th /R 0] R A 3 (Hidden Markov Model,

7% H {32007 - 03- 03

E2WA WME A AP S BT H(04]J40051) ; W A B E
FT3EBh T H (06C724)

{ER B A ARBE 8 (1977 - ), &, BIRE A PHLA, B8t , WU, R 90 07 16l
ABURFEH.

HMM) 2] %% {4 B L35 J7 33 (CRFs) . 2 F 4% (kernel)
HIPLES S s, SO BRI JR 0] o A g 5
XAE BT, LR ERRBZEFEREANHN.

1 BEO/RAIKER

20 42 60 K, Baum ¥ AR H TRE/RATEK
BRI R A TS, 20 42 70 410 3] 80 4F4X, Baker
% N\ ¥ Ba TR T S AR R B I BE S 15 S A B AT, 3F
BB T RS E £ SRR, M 90 F
R, /R RER TR A TERESAHE LU
BB ESAESSE. BIEMMIE, BRE/RARE
BREAMEEREET R EIES ¥ EH
WP A7 B SRR B ST T —EHRER L,

EXL —PNHMM I—1PHEHIXH: 4 =(S,0,4,
B,n)

(1)S RABAGPREES, I N RS BAR
SR, (B RS Z B A &, i EL AT LA —
MRAEBARLTREFTAMIMREELHR S =


http://www.cqvip.com

%12

P 000 http://www.cqvip.com]

SRS . BT Maximum Likelihood 5 HMM B SCAS R < 111 -

[S1,S;, . Sn1, B ¢ KRB ¢ BEZIAIRTS

(2) O T BRI PR WA AR , RS Xz
BT RE A MBS H RIS E I M BB X B FREAELR 5
FISEPRENHE 1B W = [wy,ws, s wn]o

(3)A = {a;l WREHBMEHERE, RFSMARE i
HRIRE ; HHE,

ay = P(qu1=Sj1¢q =5),1<i,j<<N,a; ¥
RAREH:Y i,j,a; 20,H Vi,Za,-j =1

(4)B = {b;(k)| R B MBEMES MIER, R
RIE S, RE T, ¢ A2 v, BOHER . 0,(k) = P(O,
KRNV j, b, 0,(R) =0,H Vj, 2 0,(k) =1,

(S)m = {n | AVHRES AR, FA ¢ = 15
HFRE S, R,

m=P(g =5),1<i<N,r, HRARKNG
Zn; =1,

FEERL, —RERERA = {A,B, n] KR
HMM 8 HMM R & B VLS8, — 2
BRREEHEBHEARILLRE, 55— R RESINE
{HZ BB GE TR 36 R o T HMM FPRES B BRI 7E
HEREY, BTUME & REEBERIWEE , AEEEEF IR
T MEE RGBS N INF MR T IR 5 , R
FRARZS MR 7E B LA

FERR TR O] Ry g i Fl FAEE R B E it 72
o B R R A BME LR MR, B3 R — 4
REMRE, BB XF T TS EYREHHHAS .
RBE/RARER G RE—FMAEIESHISEI TR,
B RS AE R R (S ) 5 B B4
R AR G AR S W AR IE R B IERE A (I
FREE) , §—DHAH SUF R ITF I BAFR A4
RO CRREFF)) AR MEBFIREETEENRIC
BIBWE — A H— &R RER A
RSN - FEMRASESBEIBINREEE
ST B RETEEUNBRF S IR EFF, tat
RULX — LB H B CF BRI S (MR B 54 ) 478
PRIBRIT R . R T 5T ARAR BY 49 4 B A s R Ut
T SRR A

@ IHERBIAR X F A MMEEFF O = (0O,
Oy,,070), WESHE A, 18 WM S I H R
PCO i A) 8RR A Maximum Likelihood (] K
PIR) Bk,

@ e X FAREHEB A = {A,B, x| I
ZHEFI O = (0,,0,,+,0), KA e KR

BFF o ¥ % Viterbi B8],

2 SKIOMURE

SCHRE B3 5 JR T R AR R TR 98 S0k FRAS Al 4
HIfE BRI, — &R SR FR R 1T
Title = “ Implementing Distributed Server Groups for the World
Wide Web”.
Author= “Michael Garland. Robert Monroe. Siddhartha Puri”.
Date = “25 January 1995”.
Affiliation= “School of Computer Science Carnegie Mellon Universi-
ty”.
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< title> Implementing < /title> < title> Distributed < /title> <
title> Server < /title > < title> Groups < /title > < title> for </
title> < title > the < /title > < title > World< /title > < title >
Wide< /title > < title > Web < /title > < author > Michael < /au-
thor> < author > Garland < /author > < author > Robert < /au-
thor> < author > Monroe < /author > < author > Siddhartha </
author> < author > Puri < /author> <date> 25</date> <
date> January< /date> <date> 1995 </date> < affiliation>
School < Zaffiliation> < affiliation> of < /affiliation> < affiliation
> Computer < /affiliation> < affiliation> Science< /affiliation >
< affiliation> < /affiliation> Carnegie < affiliation> Mellon < af-
filiation> University < /affiliation>
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7E 1991 £ %8 = J&§ MUC ( Message Understanding
Conference) W %€ T 185 {5 B M B BB 49 T4 15
5 : H Bl R (REC) M#EH # (PRE) . CH R AWM
1B E ST

_ Correct -~ Marked Words
Words in Data Set

PRE= Correct — Marked Words
Words in Extracted Result Set

Correct — Marked Words 2 & B 45 3& o 4= B #7 0
1EHA B 518 N8, Words in Data Set (5 £ 48 5
B 5 1A%, Words in Extracted Result Set 2 $2 H 45 3R
RS B BRI

REC
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B e author e affiliation
Correct — Marked Words 749 557 85 621
Words in Data Set 806 621 93 683
Words in Extracted
835 575 101 691
Result Set
REC 0.929 0.897 0.914 0.909
PRE 0.897 0.969 0.842 0.899
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£ S & HF] 13909 4, 200 &AENIUIRE, B E
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K] Maximum Likelihood 5 HMM R fi FE AR iC 55
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ISR T 0.934, author I FHBEIRF K, &
710.961, BEE VIZRE F L8 E R B2 X, date
A ERFFEA, REETF date BAF 0 & HOEE
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18
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A
BEA M title author date afﬁliation

Correct - Marked Words 1705 1182 164 1356
Words in Data Set 1816 1425 175 1518

Words in Extracted
Result Set 1907 1242 232 1609
REC 0.939 0.829 0.937 0.893
PRE 0.894 0.952 0.707 0.843
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