








Prior work 1n Japanese word segmentation

e LN T I S g (L TP S et S =

 JUMAN morphological analyzer
* Rule-based morphological analyzer

« Cost to lexical entry and cost to pairs of adjacent parts-of-
speech

» labor-intensive and vulnerable to unknown word problem
 TANGO algorithm

e Based on 4-gram approach

« Series of questions to get a word boundary

e More robust and portable to other domains and
applications










Hidden Markov Model for text parsing (cont..)
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Working of the Hidden Markov Model
e Three problems related to the Hidden Markov Model

1. Given the model A and a sequence of observations, find
out the sequence of hidden states that leads to the given
set of observations - Viterbi algorithm

2. Given the model A and a sequence of observations, find
out the probability of a sequence of observations -
Forward or Backward algorithm

3. Given an observation sequence O and the dimensions N
and M, find the model A = (A, B, m), that maximizes the
probability of O - Baum-Welch algorithm or HMM

training










Design and implementation (cont..)
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e The Nutch web crawler (GUI)

Open source web crawler

Domain name to crawl japanese websites, google.co.jp
Command to crawl:

bin/nutch crawl urls -dir crawljp -depth 3 -topN 10

~depth: Indicates the link depth from the root page that
should be crawled

-topN. Determines the maximum number of pages that
will be retrieved at each level up to the depth

Agent name in nutch-domain.xml as google










Experiments and results (cont..)
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 Hidden Markov Model - Japanese text
e Frequently used characters (H. >, 9., . T. D):

higher probabilities but no clear distinction for word
boundaries

« HMM final probability matrices are serializable and
stored 1n a file

* Viterbi program reads serialized object from a file and
appends hiragana characters at the end of the user input
string

e Verify the string returned from Viterbi program exists in
Tanaka Corpus
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rﬂ Package Explorer £3 T: Hlerarchy] =g m HMM_Parse_Jap.java fm KanjiSearch.java rm BinaryTreeExp.java &3 m Viterbi_New.java 1”4
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//String userIp = "ThH";

LT AbstractProcess //accept input from user
T AccountMVC System.out.println("Please enter input =>");
T Acme Scanner input = new Scanner(System.in);

127 AdminCalc String userStr = input.nextLine();
L1 AdmissionCalculatorDecorator System.out.println(userStr);
107 Alphalnterpreter

7 BrickCAD e
L] CarRaceTournament Problems [ @ Javadoc Declaration @ Pprogress
og

{07 CarRaceTournamentAdapter

> e.] Chartsample <terminated> BinaryTreeExp [Java Application] /System/Library/Frameworks /| ‘ersions/1.6.0/Home/bin/java (Nov 19, 2010 12:17:30 4
7 cs158a_hw05_New Please enter input =>
CioA - - 3575
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7 GUIFactory H3LHLT? > BIREOW

(7 HalfAdderPubSub LILMLTT 1 - BRE
107 Haval
07 HavalProject
> 12 HMM
T HrDiff
17 Inter
{Z7 InterningCalculator
7 InterpreterSlave
L7 LinuxCertified
1.7 MasterSlave
0] MazeGame
107 MazeMakerFactory
127 Normalization
{07 PDTournamentStrategy
107 SampleAbstractFactory
107 SampleAdapter

SampleCommand
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107 AbstractProcess
127 AccountMVC
17 Acme
1.7 AdminCalc
1.7 AdmissionCalculatorDecorator
107 Alphainterpreter
107 BrickCAD
{C7 CarRaceTournament
{07 CarRaceTournamentAdapter
> @ ChartSample
107 cs158a_hw05_New
I DA
.7 DigitalComponentVisitor
DS
127 GUIFactory
.7 HalfAdderPubSub
1C7 Haval
1.7 HavalProject
> 5 HMM
7 HrDiff
17 Inter
1.7 InterningCalculator
17 InterpreterSlave
{07 LinuxCertified
L] MasterSlave
107 MazeGame
L] MazeMakerFactory
{C7 Normalization
{_7 PDTournamentStrategy
1.7 SampleAbstractFactory
107 SampleAdapter

171 SampleCommand

3] HMM_Parse_Japjava 52 \_[J] KanjiSearchjava | [J) BinaryTreeExpjava | 1] Viterbi Newjava | 7

//call dictionary window program

//accept input from user

System.out.println("Please enter input of length 2 =>");
Scanner inputWindow = new Scanner(System.in);

String userStriindow = inputWindow.nextLine();
System.out.printlnCuserStri¥indow);

//search if this user input exists in hmDicto with positive count
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<terminated> HMM_Parse_Jap [Java Application] /System/Library/Frameworks /) /1.6.0/Home/bin/java (Nov 19, 2010 12:14:27

ogProb -> -488053.37265388446
ldLogProb -> -488053.44983108435
Please enter input of length 2 =>
B3

B

cnt => -9580
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000 Java - HMM/src/hmmalgo/DictionaryTanaka.java - Eclipse Platform - /Users/sujata/Work
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LIDA a
{_] DigitalComponentVisitor

1Ds
107 GUIFactory
{07 HalfAdderPubSub
1] Haval
{C7 HavalProject
T3 HMM
T B sre
8 hmmalgo
 [J) Backward java
© 1J) BinaryTreeExp.java
- [J] CKTokenizer java
- [J) Constantjava

v
=

1) DictionaryWindow_Newjava
 [J) DictionaryWindow.java
AJ] DictionaryWindowHM java
[3) Forward_New.java

[J) Forward java

[J) FwdViterbiT java

[J) HMM_FileReader java

[J] HMM_Jap_3St.java

[J) HMM_Jap_4Stjava

[J) HMM_Latest java

A1) HMM_New java

[J) HMM_Parse_English.java
 [J) HMM_Parse_Jap_Trial java
 1J) HMM_Parse_Jap.java

© IJ) HMM_Testing.java

 [J] HMMEng3states java

- [J] HMMEnq4States.java
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sToRead = "_TanakaCorpus-JP LExt";

= new String();

2In = new File(corpusToRead);
scanner = new Scanner(fileln);

€

r Problems f@ Javadoc (@) Declaration fE Console 88 \ & Progress]

<terminated> DictionaryTanaka [Java Application] /S /Library/Frameworks/J

1£:107346
%£:60111
75:54749
D:54224
1£:43051
H:42373
T5:40020
#%:32367
130466
%:25778
T&:23079
bl :22232
#1:18911
&£:15549
T:15356
£0:14211
HD:12757
#:12252
H3:11484
H721z: 9582
U7z:9402
f2:8712

0










Experiments and results (cont..)
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4. Experiment 4: Precision and recall

» Description:

- Two lettered string experiment for calculating precision and
recall

- 20 strings of length two are given to Japanese Professor and
native Japanese friend

- They provided us most frequently used words for the given 20
strings

- This 1s our measure for calculating precision and recall values

- Check if suggestions given by HMM and binary tree and search
engines match with the strings provided by humans
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