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ABSTRACT

This thesis introduces the algorithm/Web-Based Automatic Detection for IT

New Terms0.

With the rapid development of computer science and technology, a large number

of new terms in the field are emerging. It is a very meaningful work to detect for these

new terms in time and translate them into Chinese. The algorithm is designedbased on

the urgent needs.

Generally new terms have two characteristics. First, new terms should emerge for

the first time since some time. Secondly, new terms should be universallyrecognized

and used widely. The algorithm detect for new terms based on their two characteristics.

First of all, we compare different corpus built based on time to find candidates which

meet the first feature. Then we adopt time series analysis to check the frequencies of

these candidates for final new terms which meet the second feature.

The algorithm is designed to comprise the following modules, Preprocess Module,

News Capture Module, Statistical Module, Candidates Detection Module, and Time

Series Analysis Module. In/News Capture Module0we adopt RSS technology to

capture daily news. And in/Statistical Module0we compute the frequency of N-gram

words in General Corpus and Computer Background Corpus. Then the N-gram words

are removed from the Just-in-Time Corpus in/Candidates Detection Module0and

candidates are sorted out. These candidates are evaluated with some function based on

their frequency during some time in/Time Series Analysis Module0. And finally new

terms are determined and submitted.

The system is primarily to provide a list of new terms for experts. They can easily

check and determine which are real new terms just within the list. The algorithm will

significantly reduce their seeking range and workload for new terms.

Key words: Natural Language Processing§ New Term§ Automatic Detec-

tion§statistics§N-gram§RSS
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6uäN�+�!©��ª�§Ïd'�Ñ�§¿�N´Ñy�Ø"ÄuÚO

��{§3|^<óI5���?1Ôö�§I5����ÿØI�<óZý§

�Ç'�p§Bu£��#�+�"

1.2.2 '�c�J�

3ÆâÏr�z�Ø©�©c§Ñ¬Jø��'�c��L§̂ 5L«ù�

Ø©�Ì�SN"'�c�J�§KÁãdO�ÅgÄ�¤J�'�c��L

�L§"3,
Ø©§ù�¡�'�cJ�£Key-Word Extraction¤"ØÓ�?3

u phrase�O(§Ï��L¥  Ø=´üc§�k�
dü�c±þ|¤�

c|"3'�c�J��¡§\<��Ç Peter D. Turney�
éõkÃ�ó�"

'�c�J�§´�Ñ\��©�§XÚgÄ�)��'�c��L"

ÙÌ��A^�)µText Summarization§ Human-Readable Index§ Interactive

Query Refinement§Machine-Readable IndexÚ Feature Extraction as Preprocessing

for Further Machine Analysis[10]"

'�c�J�Ú&EÄ�´ØÓ�"&EÄ�´J�A½«a�&E"~

X��
'u�Ý¹Ä�#ª�w§�±ÏL&EÄ�¼��½«a�&E§~

X�Ý©f�|�¶§�Ý¹Äu)�m�"'�c�J�Ø´Û�u,�

A½?Ö§ÏL'�c�J��±J�?Û�½©���«©ÙÌ�SN�c

��L"[11]

'�c�J�§Ù�Ä���{§Ò´ÄuÚOEâ�"ù�±l�*��

��§��©Ù�Ì�SN§ù
'�c�3©�¥�½Ñy�ªÇ�puÙ¦

ÊÏ�c�"�´ù���{k���"�§Ò´©�¥ªÇ�p�c��U

�3�þ��©�{KÃ'�c�"8c�Ì6�{§́ ÄuÚO�ÅìÆS"

1.2.3 ¥©#c�uyÚ¥©©c

¥©Ø�=©@�,z�üc�mÑk��©�§Ïd3¥©g,�ó?
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n¥§¥©©c´����ó�§c5I5§'�c�J���X��ó�

Ñ´3dÄ:þ?1�"¥©©c£Word Segmentation¤q¡c�J�£Phrase

Extraction¤"Ì���{�) [12]µ

• c;�{µÏL<óÃãr®��c?~�c;§,�¦^Tc;ò©�

¥3Tc;¥Ñy�c�J�Ñ5"ù«�{�`:´{ü´u¢y"�

´ù«�{éu£O<¶!/¶�·¶¢N¬É�4����"

• �óÆ�{µæ^�{½�Â�£§ÏL5K5£Oc�"�,ù��{

3=�+��±��ép�O(Ç§�´duéE,
��+�éJ^

5K£ã��§Ïdù��{¿Ø¢^"

• ÚO�{µù«�{ÏL3ã���þ���ÚO&E5£Oc�"¢�

y²§ù«�{�±��Ø���J"ù«�{²~¬� N-gramk'"�

,¬k�½�O�þ§�´ù��{��Ø^<óZý"ù��{�Ì�

":3u§k
c�3©�¥Ñygê��§ÚO��{Ã{©OÑ5"

,	Ò´éu N-gram§duO�þ�¯K§N ���U�2§3���C

q"

1.3 .��O�Ì�?Ö

�.��O�Ì�?Ö´éc<�ó�?1Nï§|^®k�g,�ó?

nEâïÄ�O/ÄuWEB�O�Å+�#c��gÄuÿ0�{§¿�¤�

�ÄuWEB�O�Å+�#c��gÄuÿXÚ§ÙõUÌ��)µ

• �±gÄuÿzU#ª©�¥Ñy�O�Å+�#â�§¿JøÙÑy�

éf§9Ù3�ã�mSÑy�ªÝCz"

• ^r�±����¥!cL�ëê"

• �±�w�ã�mS§¤kc��ªÝÚOü¶"

• �{¢y�+�Ã'"���'��¥ÚcL§T�{���±éÙ¦+

�§ÃX)ÔÆ!ÔnÆ�+��#c�?1gÄuÿ"

d	§éT�{I�`²ü:µ

Äk§T�{Ì�´uÿ3�¯)¹¥61�O�Å+�#â�"ù��

��Ï´§3ÆâØ©¥Ñy�â�§���;�<¬¦^§¿¬N5éA=©

â�§½ö��æ^=©L«§vk7�?1gÄuÿ¿��í��È¶,��

¡ù
ÆâØ©�â�du¦^����§¦^<êk�§�Ø·Üæ^ÚO�
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�u�ÆnÜØ©Ôö

�{?1gÄuÿ"3�¯)¹¥61�#â�§duý�õê¦^ö´�

O�Å;�<¬§ÏdI�9�uÿ§¿��Ü·��È§��Ñy����È

Úõ«�È¿��y�§±�E¤Ø)ÚÜÂ"

,	§T�{�´é#â��/ý´0§§�´�^rJø���U´#â

��c��L§�uþO=
´ý��#â�§=
Ø´§E,I�<ó5(

½"du8cg,�ó?nEâ�Û�§T�{�U����§Ý/~�^r�

é#â����§ü$^r�ó�þ§ØUý���~O(/uÿÚ�½#â

�"��´Ñuù«�Ä§�{¥uÿ!�½#â�  æ�'��Å�Ãã§

4¤k�U´#â��cGÑU\\�T�L§ù��±�y�{�ð£Ç§4

^r�%/3�L¥þO#â�=�§ÃIú%#â�Ø�T�LÂ\"

±eAÙò�[0�/ÄuWEB�O�Å+�#â��gÄuÿ0��{

�OÚ¢y"
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1�Ù �{g�{0

�Ùò{ü0�/ÄuWEB�O�Å+�#c��gÄuÿ0��{g�

Ú�N�O"

â�´,�+��;^c�§§Äk´c�"#â�§ÄkATä�#c

��A:"Ïd�é#â�?1gÄuÿ§Äk�²(#c��ºÂÚA:"�

�@�§#c��)#cÚ#�"éu=�5ù§#c´üc§#�´c|½

á�"@o§N��üc½c|âU��#c�ºù3ØÓ��¹ekØÓ�½

Â§���A�÷v±eA:µ

1. #c�´�ÏL�«å»�)�!äkÄ�c®¤vk�#/ª!#¿Â

½#^{�c� [13]¶

2. l�mëì�Ý5`§#c� /́Ñy3,��mãS½g,��m:±

5¤ÄgÑy�c®0[14]¶

3. #c�7LÉ�ÊH�@�§�2�/A^§3�óc®¥Õ
��§

�is�y [15]"

Ù¥1 1^´#c��ºÂ§1 2!3^´#c��ü�Ä�A:"/Äu

WEB�O�Å+�#c��gÄuÿ0�{Ò´�é#â�/#c��ùü�

Ä�A��O"ÙØ%g�´§ÄkÏL��¥�'é§é�/g,��m:0

±53O�Åa��¥¥#Ñy�c�§=ÿÀ#â�§§�÷v#c��1 2

^A�¶,�ÏL��ÿÀ#â�3�mþ�ªÝ�§é�Ù¥/�2�/A

^§�is�y0�c�§(½�#â�"

T�{¥§ùü�Ø%g�©O´ÏL/ÿÀ#â�uy0Ú/�mS�©

Û0üÜ©�¤�"��¤ùüÜ©§�I�n���¥��Ä:"§�©O

´µ

• ÏÏÏ^̂̂������¥¥¥´�dØA½u,�+��©�|¤���¥§Ù¥�c�

�<�¤~^"·�òæ /̂=©.¶Í1000Ü0��Ï^��¥"

• OOO���ÅÅÅ+++������µµµ������¥¥¥?1#â��uÿ§I�(½���m:§���

�â�´Ä�#Ñy�IO"O�Å+��µ��¥§Ò´�O�Å+

�¥§T�m:�cÑy©�¤|¤���¥"Ï�/ù§Ò /́Î0�©

�|¤���¥"¤¢/�µ0§¿�#â�´�T��¥?1'é��§
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â�âÑÑ5�"�e5XJØ�AÏ`²§ò{��/�µ��¥0"

• OOO���ÅÅÅ+++���===���###ªªª������¥¥¥´�3#â�uÿ�m:���#ª©�|

¤���¥"T��¥´±�m�ü ��#ª©��"T��¥´d½

�(Xz�3���)l=© IT �Õ¼��#ª©�|¤�"I�`²�´§

ùp¤¢�/#ª0§ý�Ü©´dÂþù
 IT �ÕuÙ�#ª§��)

2Âþù
 IT �Õ� Blog!Ø�p¡�luL��É'5�©Ù"�e

5XJØ�AÏ`²§ò{��/=�#ª��¥0"

ã 2.1 ÄuWEB�O�Å+�#â�gÄuÿ�{6§ã

3±þn���¥�Ä:þ§�{6§?1Xe"ã 2.1�T�{6§ã"
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1�Ù �{g�{0

1. Äk§?1 N���cccGGGÚÚÚOOO"ÚOÏ^��¥Ú�µ��¥¥üc£��c

G¤Ú��cG§¿UìÙªÝ?1üS§��ücLÚ��cGL"ÏL

ÚO N�cG��ªJ���¥�A�§ù´é��¥��Ä��A^�

{��"

2. Ùg§?1ÿÿÿÀÀÀ###âââ���uuuyyy"ÙÌ�g´´µb�Ï^��¥!�µ��

¥Ú=�#ª��¥Ñ´c��8Ü§©O�G§B§J§�1�gÑyc�

�8Ü�N§�±@�µ

J ⊆ G∪B∪N

=

N = J− (G∪B)

l�*þ5ù§Ò´=�#ª¤¦^�c�§Ì�5	�n�µÏ^�

�¥§=�+��'�c�¶�µ��¥§=�c®²Ñy�O�Å+�

�â�¶d	Ò´1�gÑy�c�"Ïd§ù�Ú½Ì�ó�Ò´ò=

�#ª��¥¥#ª©�¥§3Ï^��¥!�µ��¥¥®²Ñy�c

��Ø§¤����e�cG=ÿÀ#â�"

3. ��§?1���mmmSSS���©©©ÛÛÛ"éuÿÀ#â�§���§�´Ääk#c�

���A:µ/3,��m:��Ñy0§���@½�#c�§�I�÷

v,	��A:µ/#c�7LÉ�ÊH�@�§�2�/A^§3�óc

®¥Õ
��§�is�y0"g,,§ÒI�/�mS�©Û0ù

�Ü©5�¤��ÿÀ#â�´Ää�ù�A:§�ª(½=
ÿÀ#â

�´#â�"ù�Ü©§òÌ���ÿÀ#â�3�ã�mS�ªÝ�§

ÏLµd¼ê�¤éÿÀ#â���½"

±eAÙ�[0��{�Ü©��[�OÚ¢y"
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ý?n�Ì�ó�´µ¼�Ï^��¥Ú�µ��¥��©êâ¶,�é

üÜ©��©êâ?1)Û§¼��©©�§�¤Ï^��¥Ú�µ��¥"

Ï^��¥��©êâæ^={�`©�5=©.¶Í1000Ü6�

English LiteratureÜ©"�µ��¥��©êâæ^lÊ�=© IT �Õ8��

��"e¡Ì�0�XÛ)¤�µ��¥"

3.1 )¤�µ��¥

�µ��¥��©êâ5u±eÊ�=© IT a�Õ"Ù¥���

�/Alexaü¶0w«
T�Õ3�¥�Õ¥�¯þü¶"/#ªaü�ü¶0

w«ù
�Õ3 IT a#ª�Õ½O�Åa#ª�Õ�ü¶§ù´Ï� Alexa

é/Information Technology0Ú/Computers0?1
«©§3�ïÄ¥òØé

d�²(«©"Alexa£www.alexa.com¤´�[;�uÙ�Õ.ü¶��Õ§

§´�cPk URLêþ�
�§ü¶&EuÙ��¦��Õ"AlexazU3�

þ|8�L1,000GB�&E§,�?1�ÜuÙ§y3§|8� URLêþ®²

�L
 Google"L�¥�ü¶´2006c2�21F�êâ"�±w�§ùÊ��Õ

´.þK�å���Ê� IT a#ª�Õ"

L 3.1 Ê�=© IT #ª�Õ�L

�Õ¶ URL Alexaü¶ £IT/O�Å¤#ªaü�ü¶

CNet News www.news.com 54 1£IT #ª¤

ZDNet news.zdnet.com 658 2£IT #ª¤

Slashdot slashdot.org 287 1£O�Å#ª¤

PC World www.pcworld.com 571 2£O�Å#ª¤

PC Magazine www.pcmag.com 571 3£O�Å#ª¤

X�{6§ã 2.1¤«§éu�µ��¥�©êâ�ý?n�)ü�L§µ

• �ä÷Á£Crawler¤§S8���êâµ¢yl=©Ê� IT �Õ¼�{¤

��§|¤�µ��¥�©êâ8"
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• HTML Parseróä)Û��µ¢yl�©êâ8���¥J��©©�§

|¤�µ��¥"

e¡©O0�ü�L§�äN¢y"

3.1.1 8���

��8�ó�´æ^l�èA^��¤�"3�.��O¥§�ÿÁn±

l�èA^�µ

• WebZipµ.¡{*§�´e1�Ý�ú§ø���ëê��"

• TeleportµPý�l�èA^�§.¡È�§�Ý�¯§�´ø���ëê

��"

• Offline Explorerµ.¡È�§�´e1�Ý�¯§â¡´l�èA^�¥e

1�Ý�¯�§�ø���ëêà�§�±éÐ/��e1��©�á

5"�~·Ü�þêâ�e1"

duOffline Explorer�`ÉA5§�ªû½3.��O¥¦^§58���"3

e1�L§§�â��Õ��¹§ØäN� Offline Explorer�ëê§l¶-

E��Ú-Ã��"ù�9�Ä����¯K"

¤¢Ä�������´æ^ ASP§PHP§JSP§CGI�§SÄ�)¤��

¡§T��¥��Ü©SN5g��Õ�ë�êâ¥§3�ä�m¥¿Ø�3ù

��¡§�k��^r��¯�¦�â)¤¿DÑ�^r�èAì¥"3Ä��

� URL¥�¹
¯Ò£?¤Úz©Ò£%¤"�k�
ÎÒÃX&§%§+Ú$�3�

�Ä��� URL¥�²~Uw�"X URL http:// www.americanbooks.com/ cgi-

bin/ items.cgi? name=naturaldiet"ù��ëê�¡�/�¸Cþ0£query string¤"

ù
ëê�|Ü�²�)�o����½ö��=�·���"

|¢Ú�� SpiderØ�¿Ö��3 cgi-bin8¹e���§½´ URL¥�¹


ÎÒ/?0�iÎ"Ù�ÏÒ3u§XJ3 CGI¥Jø
/Ã¡0êþ� URL§

@o Spider  Ò¬Ï�éù
/Ã¡0���u¢�OO@4§�\kÌ

�"ùÒ´¤¢�~À�²£spider traps¤"êâ¥§Sé Spider½k�UMï�

��daq��/"�;m�U��²§Spideréu@
�kÎÒ/?0� URL

¥�/?0���iÎ�VØ�Ö�"¤±3e1 IT �Õ{¤��L§¥§I�

5¿ù��~À�²¯K§��ØU==Ö�/?0�c� URL§Ï�k
�Õ

�ØÓÄ� URL´éA¹k�©�ØÓÄ����"
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~XÏL©Ûe1��§¬uy�þE�Ã^��£X�ØJ«��,�

º���¤§ÙÌ��ÏÒ´3�ÕNõ��¥§¹kÄ��� URL§ù
 URL

��¸Cþ��Ó��·���§½ö¬)¤�Ó�Ä���§X�ØJ«�

�§�º.¡���"�ä÷Á§S��ù
Ä��� URL��§Ò¬òÓ�

���Ee1§XJØ?1�A���§Ò¬��e1êâ¥¿½X�þE

Ã^���"±e´é��Õ(�A:�o(§Ù¥äN`²
é��Õ�

AÏ��±��aqy�u)"

• SlashdotµT�Õ�|�/ª´��B?1��8��§¤k��Ñ´

HTML �ª§(�{ü§&Eþ��"T�ÕÏL xxx.slashdot.org5?1

ØÓ98�«O"

• CNetµaqu Slashdot�|�/ª§T�Õ�98X news§´3

news.com.come§ reviews´3 reviews.cnet.come"�´duT�Õ¦

^
Ä���§���8��5�½�(J§²~¬8��õÜE�¡§

=�,´ØÓ� URL§� URL��¸Cþ��Ó�Ü·���½)¤�

Ó�Ä���"3 news.com.come§ØÓ�Ä� URL�¸Cþ¬���

Ó��º.¡½ö�ØJ«.¡§Ïd�8�.html·���©�§�ÑÄ

���¶3 reviews.cnet.come§ØÓ�Ä� URLÙ�¸Cþëê¬�

)ØÓ��¡§I�òù
Ä����Ü8�"

• ZDNetµaqu Slashdot§ CNet�e�§ÙØÓ��¡d xxx.zdnet.com

L«Ñ5"3ùp§Ì�8� newsÚ blogsü��¡�êâ"ZDNet¡

�Ú CNet�q�Ä���?n¯K§�� CNetØÓ�´§ùpÄ�

URL)¤ØÓ�k^Ä���§Ø´��·���"ÏdÃ{� CNet�

news.com.come@��8�.html·���©�§I�ò¤k� URL��

�©�Ñ8�e5"

• PC MagazineµT�Õ�|�/ª'�AO§é��UìÙõU?1

©a§X©Ù3 www.pcmag.com/article2/xxx.xxxe§�������

Ê��§K3 www.pcmag.com/category2/xxx.xxxe"�´Ã{¢y�8

�/article2/e¡�©Ù�¡§Ï�ù
�¡ÑI�ÏL�Ê��?\"¤

±§éT�Õ�8�üÑ´§��Ù8�êâþ�þ�"

• PC WorldµT�Õ�e�´ÏL www.pcworld.com�¶����?f8¹

y©�¬�§3ùp§Ì�8�/news/§/reviews/Ú/digitalduo/ùn��¬�
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SN"

3.1.2 J��©

é����©J�ó�æ^m^� HTMLParser�¤"T^�´lÍ¶

m^�uÙ�Õ Sourceforge£http://sourceforge.net¤e1�"T^��Ì�´

http://htmlparser.sourceforge.net"�¢y¦^���´ Version 1.6"

HTMLParser´��^ Java£J2SE¤¢y�=� HTML �{©Û§S§|

^§�±éN´�é���SN?1©Û!LÈÚJ�"T^�Jø��§�

±J� HTML ©���©!IK!ó�!©�!ã¡�SN"T^��Jø

StringExtractora�ú���§Ø=¢yé HTML ©���{©Û§�J¢yé

JSP!ASP�¹k¼êN�©�?1SN©Û!LÈÚJ�"

3¢�¥§Ì�N^ HTMLParser� StringExtractora§¢yé HTML§

ASP§JSP�©��©�SNJ�"

ùp�3��¯K§z���Ø
�©§�¬k�þ��ÕIK!�Ê9!

2w���©SN"ù3�½§Ýþ¬K�e�Ú N�cGÚOé��¥�A

�J���(§Ý"ØLdu3/=�#ª©�¼�0Ü©¼��=�#ª©�

¥�¬k�Ó���©SN§Ïd§3�½§Ýþ-�ù«¯K�)�K�"

3.2 ��¥ÚOêâ

Ï^��¥��©êâæ^={�`©�5=©.¶Í1000Ü6�English

LiteratureÜ©"T�©êâ©���� 288MB§Ó^^��m� 296MB§�

k 7837�©�"Ù¥Ü©©�´�{ü� HTML � TagµCL�§¤±æ

^ HTML Parser?1
)Û§¤����©©�Ú�©êâ��CzØ�"

éHTML©��)Û�{�þã1 3.1.2!�q"

ÏL�ä÷Á£Crawler¤§S§3 2006c 3� 2F� 2006c 3� 7F��

mS§�¤éÊ� IT �Õ�{¤���8�"¼��µ��¥��©êâþX

L 3.2¤«"
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L 3.2 IT�Õ8�{¤��êâþÚOL

�Õ¶ ©��� Ó^�m ©�ê

Slashdot 62.9MB 77.1MB 1384

ZDNet 901MB 1.27GB 39966

CNet News 6.14GB 7.07GB 107898

PC Magazine 4.32GB 4.87GB 63427

PC World 2.14GB 2.48GB 40556

oO 13.5GB 15.7GB 253227

²L HTML Parseróä§¼�X©�êâþXL 3.2¤«"

L 3.3 IT�Õ{¤��¼�X©�êâþÚOL

�Õ¶ ©��� Ó^�m ©�ê

Slashdot 21.6MB 29.1MB 1384

ZDNet 181MB 362MB 39966

CNet News 612MB 1.02GB 107898

PC Magazine 401MB 675MB 63427

PC World 191MB 344MB 40556

oO 1.37GB 2.40GB 253227
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1oÙ =�#ª©�¼�

X�{6§ã 2.1¤«§�{�/=�#ª©�¼�0Ü©^5)¤/=�

#ª��¥0"TÜ©Ì��)±eü�Ú½§Ù¥12ÚXcã1 3.1.2!µ

1. ½Ï£Xz�3���¤lÊ� IT #ª�ÕuÙ�#ª RSS¼�#ª�

�¶

2. é¼��#ª��§ÏL HTML ParserJ�#ª©�"¤k#ª©�±U

�ü �;"

�[0�1 1Ú�c§Äk0��e RSS��'�£"

4.1 RSS0�

4.1.1 �µ�£

T�!SNÌ�Ágë�©z [16–18]"

RSS´�«£ãÓÚ�ÕSN��ª§´8c¦^�2�� XML A

^"RSS�ï
&E×�DÂ���Eâ²�§¦�z�<Ñ¤�d3�&E

Jøö"uÙ�� RSS©�£T XML ©�q¡ RSS feed§=/RSS¾�0¤�§

ù� RSS Feed¥�¹�&EÒU���Ù¦Õ:½^rN^"Xã¤«� IBM

alphaWorks¤Jø RSS feeds��ãµ

ã 4.1 IBM alphaWorksJøRSS feeds�ã«"TãÚ^gë�©z [16]"
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RSS�±´±en�)º�Ù¥��µ

• Really Simple Syndication

• RDF£Resource Description Framework¤Site Summary

• Rich Site Summary

ùn�â�Ñ´��Ó�« Syndication�Eâ"

l RSS�Öö��Ý5w§§´�«�B�&E¼�óä"RSS¼�&E

��ª�\\e��L£X>f,�Ú#ªe�¤¼�&Ek�½��q�?§

=�±Ø7�¹��Jø&E��ÕÏL�ràèA�ª£¡�/RSS�Ö

ì0¤½ö3� RSS�Ö�ªù
SN"Xeã¤«µ

ã 4.2 RSS�Öìã«§�ý9¥� RSS feed9 feed¥�#ªIK¶mý9´:Â

,IK����#ª�©"RSS3��Ö���ÙÛ�daq"TãÚ^gë�©z

[16]"

RSS8c®²2�^u blog 1©!wiki 2© Ú�þ#ªª�§.õê�¶#

1© Blog½ Weblog§¥©¡��½öÆ�§´�«�þ���m§±FP�/ª3�äþuLgC�

�<SN��«/ª"Weblog´ Web Log� �§¥©¿g´0�äF�0§�5 �� Blog§

Blogger£Æ�¤K´� blog�<"��Æ�£blog¤Ò´����§§Ï~´d{á�²~�#� Post

¤�¤¶ù
Üb�©ÙÑUìc°ÚFÏü�"Æ�´U Email!BBS! ICQ��Ñy�1o«

�ä�6�ª§u1997cd Jorn Barger¤JÑ"32004c±�º��ä.§�w�´Web 2.0�I

�"[19,20]

2© Wiki£�Ä¤�c5ug%¡��/wee kee0§�� /́¯:0�¿g"3ùpWiki ��´�«�

þ�Ó����©�XÚ,�dõ<�Óé�ÕSN?1�oÚ�#"Wiki XÚMEö�»�#uw

S£Ward Cunningham¤�Wiki e�½Â´µ�+�pë�¿�gd*Ð���!�@^5;��?

U&E��©iXÚ§¤k���;�3�@êâ¥¥§?Û<ßLäkLüõU�èAì^r§S§

���´\±?6"8c�âù�ngMïÚ�o��þz��ÖWikipedia£http://wikimedia.org¤Â
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1oÙ =�#ª©�¼�

ª�!�ÕÑJø RSS¾�|±"3L�Ac¥§RSS3Ê95�¡k
¯<

�O�"Syndic8.com�o
�� RSSª�¢Ú§§�J��L3üc¥\�


��1400%"Yahoo#ª!BBC!Slashdot!LockerGnome!Amazon!CNN!

Wired!Rolling StoneÚ Apple ComputerÑ uNõ�Ê9� RSSJ�5�

�"

RSS�¤±kþãn«·¶§I�l§�uÐ{¤`å"�Ð�0.90��

RSS´d Netscapeúi�O�§8�´^5ïá���Ü
�Ì�#ªÕ:

SN��r§�´0.90��� RSS5�LuE,§��{z� RSS 0.91��

��X NetscapeúiéT�8��ïu2000c6Ê"ØÈ§�[;�l¯Æ

���^�mu�úi UserLand£http://www.userland.com/¤�Ã
 RSS 0.91�

��uÐ§¿r§��ÙÆ���^��Ä:õU��UYmu§ÅÚíÑ


0.92!0.93Ú0.94��"�X�äÆ��61§RSS���«Ä��õU���

5�õ��ÕÚÆ�^�|±"3UserLandúi�Ã¿ØämuRSS�Ó�§é

õ�;�<¬@£�I�ÏL��1n�!�û��|�§r RSSuÐ¤��

�Ï^�5�§¿?�ÚIOz"u´2001c��éÜ�|30.90�� RSS�m

u�Ke§±W3C#����Â�Eâ RDF£Resource Description Framework¤

�Ä:§é RSS?1
#½Â§uÙ RSS 1.0§¿ò RSS½Â�/RDF Site

Summary0"�´ù�ó�vk� UserLandúi?1k���Ï§UserLandúi

�Ø«@ RSS 1.0�k�5§¿j±UìgC���?�ÚmuÑ RSS��Y�

�§�2002c9�uÙ
�#�� RSS 2.0§UserLandúiò RSS½Â�/Really

Simple Syndication0"

8c RSS®²©z� RSS 0.9x/2.0Ú RSS 1.0ü�
E§du©Ü��3Ú

RSS 0.9x/2.0�2�A^yG§RSS 1.0�vk¤�IOz|��ý�IO"¦

+ RSS35�þ�3¯õ©Ü§��X�5�õ�Õ:é RSS�|±§RSS®

²¤�8c�¤õ�XMLA^"

4.1.2 RSS5�

T�!± RSS 1.0� RSS 2.0���~0� RSS5�§SNÌ�Ágë�©

z[16,22–24]"

¹c^ê==©®²�L110�^£2006c5�14Fêâ¤§���L
Pý��=z��Ö£�8�

^¤"[21]
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RSS 2.0©�d��<channel>��9Ùf��|¤"Ø
ª�SN

���	§<channel>�±��/ª�¹L«ª��êâ��� '

X<title>!<link>Ú<description>"�Ï~´ª��Ì�Ü©§�¹²~C

z�SN"

ª���kn���§Jø'uª����&Eµ

• <title>µª�½J��¶¡"

• <link>µ�Tª�'é�WebÕ:½öÕ:«�� URL"

• <description>µ{�0�Tª�´��o�"

�Ï~´J�¥���Ü©"z��Ñ�±'u,� blog!��©�!>

KµØ!©a2w½ö?ÛF"�ª�ë£�SN�P¹"ª�¥�Ù¦��

�UØC§��²~u)Cz"

#ª�Ï~�¹n���µ

• <title>µù´��¶¡§3IOA^¥�=�¤ HTML ¥�IK"

• <link>µù´T�� URL"

• <description>µÏ~�� link ¥¤��� URL�Á�½öÖ¿"

¤k���Ñ´�À�§�´������o�¹��<title>§�o�¹�

�<description>"

��kÙ¦�
�À���µ

• <author>µ�ö� e-mail/�"

• <category>µ|±k|��P¹"

• <comments>µ'u��5º�� URL"

• <enclosure>µ|±ÚT�k'�xNé�"

• <guid>µ���T�éX3�å�[È5ó�"

• <pubDate>µT�´�o�ÿuÙ�"

• <source>µT�5g=� RSSª�§�r�àÜ3�å��~k^"

±e´�� RSS 2.0©��«~"

Listing 4.1 RSS 2.0©�«~�è§Ágë�©z[16]

,� �

1 <rss version="2.0">

2 <channel>

3 <title>The channel’s name goes here</title>

4 <link>http://www.urlofthechannel.com/</link>

20



1oÙ =�#ª©�¼�

5 <description>This channel is an example channel for an article.

6 </description>

7 <language>en-us</language>

8 <image>

9 <title>The image title goes here</title>

10 <url>http://www.urlofthechannel.com/images/logo.gif</url>

11 <link>http://www.urlofthechannel.com/</link>

12 </image>

13 <item>

14 <title>The Future of content</title>

15 <link>http://www.itworld.com/nl/ecom_in_act/11122003/</link>

16 <description> The issue of people distributing and reusing

17 digital media is a problem for many businesses. It may also be

18 a hidden opportunity. Just as open source licensing has opened

19 up new possibilities in the world of technology, it promises to do

20 the same in the area of creative content.

21 </description>

22 </item>

23 <item>

24 <title>Online Music Services - Better than free?</title>

25 <link>http://www.itworld.com/nl/ecom_in_act/08202003/</link>

26 <description>More people than ever are downloading music from

27 the Internet. Many use person-to-person file sharing programs like

28 Kazaa to share and download music in MP3 format, paying nothing.

29 This has made it difficult for companies to setup online music

30 businesses. How can companies compete against free?

31 </description>

32 </item>

33 </channel>

34 </rss>
	� �

T RSS©�kü��£Element¤§= 13∼ 221Úl 23∼ 321"

 RSS 1.05 � � RSS 2.0� � w Í Ø Ó ´ RSS 1.0æ ^ �

Dublin Core Module" Dublin Core ´ d The Dublin Core Metadata Initia-

tive£DCMIµhttp://dublincore.org/index.shtml¤?��~��êâ8"Têâ

8£Dublin Core Metadata Element Set, version 1.1¤®²��)ISO3S�|�?

1
IOz 1©"

Ù ¦ Ø Ó � ? � � )§ RSS 1.0¤ k S N � ¹ 3<rdf:RDF>

.. . </rdf:RDF>�m§��"±e´�� RSS 1.0©��«~"I�5¿Ùu

ÙFÏ´^<dc:date> .. . </dc:date>L«"

1© ISO Standard 15836-2003£February 2003¤µhttp://www.niso.org/international/SC4/n515.pdf
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Listing 4.2 RSS 1.0©�«~�è§Ágë�©z[24]

,� �

1 <?xml version="1.0"?>

2 <rdf:RDF

3 xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

4 xmlns="http://purl.org/rss/1.0/"

5 xmlns:dc="http://purl.org/dc/elements/1.1/"

6 >

7 <channel rdf:about="http://example.com/news.rss">

8 <title>Example Channel</title>

9 <link>http://example.com/</link>

10 <description>My example channel</description>

11 <items>

12 <rdf:Seq>

13 <rdf:li resource="http://example.com/2002/09/01/"/>

14 <rdf:li resource="http://example.com/2002/09/02/"/>

15 </rdf:Seq>

16 </items>

17 </channel>

18 <item rdf:about="http://example.com/2002/09/01/">

19 <title>News for September the First</title>

20 <link>http://example.com/2002/09/01/</link>

21 <description>other things happened today</description>

22 <dc:date>2002-09-01</dc:date>

23 </item>

24 <item rdf:about="http://example.com/2002/09/02/">

25 <title>News for September the Second</title>

26 <link>http://example.com/2002/09/02/</link>

27 <dc:date>2002-09-02</dc:date>

28 </item>

29 </rdf:RDF>
	� �

3¢�¥§·�òÌ�^�������µ<title>§<link>§RSS 2.0

�<pubDate>Ú RSS 1.0�<dc:date>"Ù¥<title>��#ª©�¶¶<link>^

5¼�#ª��SN¶<pubDate>½<dc:date>^5�²T#ª��A���3

=�U�8¹e"

I � ` ² � ´§ RSS 2.0�<pubDate>¥ � � m � ª Ú RSS 1.0

�<dc:date>�ªpØ�Ó"RSS 2.0��m�ª´æ^ RFC 822IO§ RSS

1.0Kæ^ ISO 8601IO"

Ù¥ RFC 822IO'u�m��ª5��µ

Listing 4.3 RFC 822IO'u�m��ª5�§Ágë�©z[25]
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1

2 date-time = [ day "," ] date time ; dd mm yy

3 ; hh:mm:ss zzz

4

5 day = "Mon" / "Tue" / "Wed" / "Thu"

6 / "Fri" / "Sat" / "Sun"

7

8 date = 1*2DIGIT month 2DIGIT ; day month year

9 ; e.g. 20 Jun 82

10

11 month = "Jan" / "Feb" / "Mar" / "Apr"

12 / "May" / "Jun" / "Jul" / "Aug"

13 / "Sep" / "Oct" / "Nov" / "Dec"

14

15 time = hour zone ; ANSI and Military

16

17 hour = 2DIGIT ":" 2DIGIT [":" 2DIGIT]

18 ; 00:00:00 - 23:59:59

19

20 zone = "UT" / "GMT" ; Universal Time

21 ; North American : UT

22 / "EST" / "EDT" ; Eastern: - 5/ - 4

23 / "CST" / "CDT" ; Central: - 6/ - 5

24 / "MST" / "MDT" ; Mountain: - 7/ - 6

25 / "PST" / "PDT" ; Pacific: - 8/ - 7

26 / 1ALPHA ; Military: Z = UT;

27 ; A:-1; (J not used)

28 ; M:-12; N:+1; Y:+12

29 / ( ("+" / "-") 4DIGIT ) ; Local differential

30 ; hours+min. (HHMM)
	� �

ISO 8601IO'u�m��ª5��µ

Listing 4.4 ISO 8601IO'u�m��ª5�§Ágë�©z[26]

,� �

1 Year:

2 YYYY (eg 1997)

3 Year and month:

4 YYYY-MM (eg 1997-07)

5 Complete date:

6 YYYY-MM-DD (eg 1997-07-16)

7 Complete date plus hours and minutes:

8 YYYY-MM-DDThh:mmTZD (eg 1997-07-16T19:20+01:00)

9 Complete date plus hours, minutes and seconds:

10 YYYY-MM-DDThh:mm:ssTZD (eg 1997-07-16T19:20:30+01:00)
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11 Complete date plus hours, minutes, seconds and a decimal fraction of a

second

12 YYYY-MM-DDThh:mm:ss.sTZD (eg 1997-07-16T19:20:30.45+01:00)

13

14 where:

15 YYYY = four-digit year

16 MM = two-digit month (01=January, etc.)

17 DD = two-digit day of month (01 through 31)

18 hh = two digits of hour (00 through 23) (am/pm NOT allowed)

19 mm = two digits of minute (00 through 59)

20 ss = two digits of second (00 through 59)

21 s = one or more digits representing a decimal fraction of a second

22 TZD = time zone designator (Z or +hh:mm or -hh:mm)
	� �

l�*5w§RSS 2.0� RSS 1.0��m�ª«OÞ~XL 4.1.2¤«"

L 4.1 RSS 2.0� RSS 1.0�m�ª'�

�m RSS 2.0(pubDate) RSS 1.0(dc:date)

��%£�m 07 Sep 2002 00:00:01 GMT 2002-09-07T00:00:01Z

2003c9�7F0�0©1¦

{IÀÜ�m 05 Nov 1994 08:15:30 EST 1994-11-05T08:15:30-05:00

1994c11�5F8�15©30¦

4.2 l RSS¼�#ª��

þ¡J�§.����ÕÑ®²Jø RSS#ªuÙÑÖ"�ïÄi�

�Ê�=©IT�ÕÑJø
´L� RSS Feeds§ºX
�Õ�98"Ïd3�Ä

XÛi�ù
�Õ�zFuÙ#ª��ÿ§��æ^¼�Ù RSS Feeds��ª"

ù��`:´µRSS FeedsuÙ�#ªJø
�ªûÐ�&E§�)IK!ó�

ÚuÙ�m§�±O(!9�!�B/Oþª/ézFuÙ�#ª?1¼�Ú�

;"

RSSÑÖ�1Ù�§éu RSS)Û�m^���~õ"3ë�©z[27]

¥Jø
én� RSS Lib£Rome1©§RSSUtilities2©§RSSLib4J3© ¤�µÿ"éÙ

¥� RSSUtilities§RSSLib4J?1¢�§uy RSSUtilities3)Û Slashdot� RSS

1© https://rome.dev.java.net/
2© http://java.sun.com/developer/technicalArticles/javaserverpages/rssutilities/
3© http://rsslib4j.sourceforge.net
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1oÙ =�#ª©�¼�

©��ÿ¬Ñy�Ø§��§S�$§Ã{ÑÑ�~(J"�TóävkJ

ø�è§yk���1�?� class©�3$1L§¥¬r¤k)Û� tagI

\ÑÑÑ5§��§S�~ú"Ïdû½¦^ RSSLib4J"Ï��¢��I�é

RSS Feed?1)Û§ RSSLib4JTÐJø
ù�õU§{ük�§NÈ�§o

N5Ð§Ó�|± RSS 0.9x!1.0!Ú 2.0���IO"

RSSLib4J�)Û�{'�{ü§�è¡äXe¤«µ

Listing 4.5 RSSLib4J)Û RSS�è¡ä

,� �

1 RSSHandler hand = new RSSHandler();

2 RSSParser.parseXmlFile(new URL(url), hand, false);

3 RSSChannel ch = hand.getRSSChannel();

4 System.out.println(ch.toString());

5 LinkedList lst = hand.getRSSChannel().getItems();

6 for (int i = 0; i < lst.size(); i++) {

7 RSSItem itm = (RSSItem) lst.get(i);

8 System.out.println(itm.toString());

9 }
	� �

ÏLÃóòÊ�#ª�ÕJø� RSS Feedsó���3���/�©�©

�¥§z1�;��ó�§½ÏÏL RSSLib4JÅ^�¯T©��;�ó�§¼

� XML ©�SN§¿éÙ)Û"8c®²Â8 RSS Feedsó� 212^§T©�

�±ØäV\#ó�§äkéÐ��*Ð5"

Listing 4.6 RSS Feedsó�©�Ü©SN£±#mÞ��5º1¤

,� �

1 #cnet

2 #ALPHA: the CNET blog

3 http://reviews.cnet.com/4534-10921_7-0.xml

4 http://reviews.cnet.com/4534-10921_7-0.xml?&node=6033

5 http://reviews.cnet.com/4534-10921_7-0.xml?&node=10863

6 http://reviews.cnet.com/4534-10921_7-0.xml?&node=3504

7 http://reviews.cnet.com/4534-10921_7-0.xml?&node=3118

8 http://reviews.cnet.com/4534-10921_7-0.xml?&node=9020

9 http://reviews.cnet.com/4534-10921_7-0.xml?&node=6450

10 http://reviews.cnet.com/4534-10921_7-0.xml?&node=3513

11 #EDITORS’ CHOICE

12 http://reviews.cnet.com/4924-5_7-0.xml?7eChoice=1&orderBy=-7rvDte&maxhits

=25&dedup=1
	� �

y3¡��Ì�¯K´§Ê��Õ� RSS¥� pubDate���ªkéõ«§
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�õ°å"L 4.2´�w� IT �Õ� RSS©���ÚO�¹§ù´�{¢yé

uÙ�m)Û��IO"

L 4.2 Ê�=© IT �Õ RSSIOÚ�m�ª�L

CNet Version 2.0 Wed Mar 08 16:23:00 PST 2006

Tue, 14 Jun 2005 03:00:00 PDT

February 10, 2006

Slashdot Version 1.0 2006-03-10T11:40:48+00:00

ZDNet Version 2.0 Wed, 17 May 2006 18:10:00 PDT

PCWorld Version 2.0 Wed, 17 May 2006 19:56:04 EST

PCMag Version 2.0 N/A

pubDateIO Version 2.0 Sat, 07 Sep 2002 00:00:01 GMT

dc:dateIO Version 1.0 1994-11-05T08:15:30-05:00

ÏdI��{¢yU
£O�«FÏ�ª§�ªòÙ=��/YYYY-MM-

DD0��ª"duT8I�ª /́Dublin Core0�/dc:date0�cM§Ïdé RSS

1.0��m�ª§�I�òÙcA�iÎ�Ñ=�±��8I�ª"

I�'5�Ì�´é RSS 2.0��m�ª9/CNet0�ü«�5��ª�)

Û"±e´én«FÏ�ª?1)Û��5L�ª�è¡ä"Ù¥ Format 1´

RSS 2.0IO§ Format 2Ú Format 3́ CNet¥Ñy�,	ü«�5��ª"

Listing 4.7 )Û RSSFÏ�5L�ª

,� �

1 String week = "(Mon|Tue|Wed|Thu|Fri|Sat|Sun)";

2 String zone = "(UT|GMT|EST|EDT|CST|CDT|MST|MDT|PST|PDT|(\\+|\\-)\\d{4})";

3 String hour = "\\d{2}:\\d{2}(:\\d{2})?";

4 String month = "(Jan|Feb|Mar|Apr|May|Jun|Jul|Aug|Sep|Oct|Nov|Dec)";

5 String monthFull = "(January|February|March|April|May

6 |June|July|August|September|October|November|December)";

7 String space = "(\\ )*";

8

9 //Format 1: Sun, 12 Mar 2006 03:04:47 PST

10 String standard1 = "(" + week + "\\,)?" + space + "\\d{1,2}" + space

11 + month + space + "\\d{4}" + space + hour + space + zone;

12 //Format 2: Thu Mar 02 10:51:00 PST 2006

13 String standard2 = week + space + month + space + "\\d{2}" + space

14 + hour + space + zone + space + "\\d{4}";
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15 //Format 3: March 02, 2006

16 String standard3 = monthFull + space + "\\d{2}\\," + space + "\\d{4}";
	� �

XL 4.2¤«§k� RSS©�!½©��Ü©#ª�§§��uÙFÏ´"

��"éù�¯K�)û�Y´§���� LOG©�§P¹zUÖ��vku

ÙFÏ�#ª©�IK"ù�§zUÖ�#�#ª©�§XJvkuÙFÏ§@

oòÙIK� LOG©�¥�P¹'�§w´Ä�c®²Ö�L§XJvk§K

òT#ª©��\��U8¹¥"�¤±ù��§́ Ï�k
 RSS©���#

�Ý�ú§k
#ª�¬�Ï�3Ù¥§XJØ� LOG©�P¹§@
vku

ÙFÏ�#ª©�¬���3õ�FÏ8¹¥§�ª¬ü$#â�uy�O(

§Ý"
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1ÊÙ N�cGÚO

ù�Ü©�Ì�õU´§ÏLÚO�Eâ§J�Ï^��¥Ú�µ��¥�

A�§3e�6§/ÿÀ#â�uy0Ü©¥§̂ 5?1ØÓ��¥�m�'é§

J�ÿÀ#â�"

3TÜ©Ì�ÚOüc£Unigram¤Ú��cG£Bigram¤� TF£Term

Frequency¤Ú DF£Document Frequency¤"ÙÚO6§Ú�{'�aq§e¡±

��cGÚOL§�~£ã�{L§"

5.1 6§0�

TÜ©��{'�{ü§Ì�´��48H{,©�Ye¤k©��L§"

z�Ö\��©�´»§ÒéT©�SN?1 Bigram/Unigram�ÚO§��3

HashMap£TCþ·¶�FileHashMap¤êâ(�¥§�éT©�ÚO�.§2ò

FileHashMap�SN\\�,���Û� HashMap£·¶�DirHashMap¤êâ(

�¥"�éT��¥�¤k©�ÚO(å�§DirHashMap¥Ò�¹
�ª�Ú

O(J§òÙÑÑ�©�§ø���6§¦^"

�
;�¦ÚOêâLu
�§3?1 N�cGÚO�L§¥§Ú\
a

qu stop word list�Vg /frequent word list0"stop word£Êc¤́ |¢Ú

�Eâ¥���Vg§Nõ~^c§~X/a0§/the0�§�,¬²~¦^§�´

3|¢Ú�¥§é|¢(JÎÃÃ?"Ïd3�õê|¢Ú�¥§���k stop

word list§3ïá¢Ú��ÿ§¬���Ñù
c§¿�Ø|±éù
c���

Query�|¢�¦"ù�3�½§Ýþ~�
|¢Ú��¢Ú�mÚu¢�m"

3ùp§·�Ú\ frequent word list§Ù¥�¹l Brown Corpus¥ÚOÑ5�ª

Ý�p� 5000�üc"1©

1© TcL�gµhttp://www.edict.com.hk/textanalyser/wordlists.htm
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L 5.1 Frequent Word List¡ä£c 10�c¤

Rank Word Instances Frequency(%)

1 The 69970 6.8872

2 of 36410 3.5839

3 and 28854 2.8401

4 to 26154 2.5744

5 a 23363 2.2996

6 in 21345 2.1010

7 that 10594 1.0428

8 is 10102 0.9943

9 was 9815 0.9661

10 He 9542 0.9392

ÑuÚ/stop word list0Ó��8�§Ú\ù� frequent word list§�´�


~�ÚOL§��mÚÚO(J��m"äN�{´3þãl©�SNÚO

c�� FileHashMapL§¥§XJuy Bigram�ü�cÑÑy3 frequent word

list§½ö Unigram�ücÑy3Ù¥§KØéÙ?1ÚO"ù��±��ü$

FileHashMapÚ DirHashMap�5�§\�ÚO�$1�Ý"

Ù¥éz�©��ÚO§äN6§Xeµ

1. ÄkÖ\©�SN§�Ü=����/ª§y©éf¶

2. éz�éfÏL��y©¤ücS�¶

3. H{ücS�§ÚOc�� FileHashMap§XJ Bigram�ü�cÑÑy3

frequent word list§½ö Unigram�ücÑy3Ù¥§KØéÙ?1ÚO¶

4. ò FileHashMapc^\\� DirHashMap¥"

5.2 6§¢y

T6§3Ü6þ'�{ü§�´3äN¢y¥§¬k�
J:"±eéü�

J:?1�e0�"

5.2.1 y©éf

�{���'�Ú½§́ é©�?1éfy©"ù�¯Kwqé�§XJr

ºØÐ§¬¦ÚO(J��»Ì§K��{����(Ý"3�{¢y¥§·�
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1ÊÙ N�cGÚO

¦^�5L�ª5L«Ñéf�>.§¿±d5y©éf"

Äk3 Java¥Ö��5L�ª§I�5¿±e¯Kµ

1. �5L�ª¥,éu��L�ª¥�����§X/,0§/.0�ÚL�ª��

3iÎ(X/Xn,+0¥�/,0)�«O��ÿ§I�ÏL=ÂÎÒ/\0éÙ?

1I5"

2. �5L�ª¥§/\03�¤Java�StringiÎG��ÿ§I�3Ùc2\/\0

=Â"

3. éu��§�±3L�ª¥���\��L«§�´ù��U���\ê

þ���"ÏdI�5¿§3Ö��5L�ª�§L�ªé�\���´

¯a�"

Ùg3y©éf§kA:AÏ?nÚI�AO5¿�[!µ

1. �,¡�y©éf§¢Sþ§́ y©�ÂëY�ücS�"Ïd§¿��k

é:!ÏÒ�â¤�éf>.§�)/”0§/’0§/(0§/)0�Ñ�w�´éf

�>."

2. 3��¥§cÙ´Ï^��¥¥§�3�þ�/I’d0�y�§3þã�

frequent word list¥§́ òùw���üc�§Ïd3y©éf��ÿ§I

�ò/I’d0¥�/’0�©¥L«ù{�ÚÒ/’0«©m5"

3. I�5¿��ëcÎÒ�/-0�TÎÒ^3Ù¦�/e�«O§~X3�


©�¥^A�/-0��»òÒ§½ö^�5º"cöØU��©é>.§

�öI���éf>."

4. I�5¿?nõ�I:ÎÒ3�å��¹§X©¥,<ù{(å§¬

k/”.0½ö/.”0�§ÄKXJüÕ?n§K¬3y©�éf¥Ñy�þ�

�G�y�§Ï�¬Ø@�/”0Ú/.0�m�3��éf"

5.2.2 ÚOêâ��;(�À�

3�{�O¥§�±¦^ü«êâ(�?1cGÚO§Äk´ HashMap§Ù

g´ä(�"§��A:©OXeµ

1. HashMapÏLMF×��ª�;cGÚ§ªÝ� Map(�§�é�ÝÚ

�\�Ý�¯§�´�mE,Ý�p¶

2. ä(�§z�!:P¹��i1½Ù¦iÎ§l�!:��!:P¹��

cGS�§¿3�cG(å�!:P¹TcG�ªÝÚO�§Ù�é�Ý
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Ú�\�Ý' HashMap�¯§�´duz���!:§ÑI���A�

�£�ûuÙe��iÎ�����¤��f!:���§Ïd�mE,

¬'�p"�duêâ(�Ø,§NÁ'�(J"

3¢�¥§òùü«�ªÑ?1
¢y"uy HashMapl�mÚ�mE,

ÝÑ`u�ö"Ïdæ^ HashMap�êâ(�5�;ÚOêâ"

3¢y¥��
ü�Cþ§FileHashMapÚ DirHashMap"�¤±�ù�y

©§k±eü:�Ïµ

• �ÚO DF��B"òz�©��c�ÚO(J��3 FileHashMap¥§3

d FileHashMap� DirHashMapV\��ÿ§�±'��B/éù
c�

� TF?1��µXJ3 DirHashMap¥vkÑyLTc�§TFÒ� 1¶X

J®²ÑyL§K3�5Ä:þ\ 1"

• ü$�{�mE,Ý"XJÚOz�©��c���\\� DirHashMap§

zgÑ�3 DirHashMapù�
�êâ(�þ?1�éö�§¬4�{$

1�m��\�"

5.3 ÚO(J

é^��¥Ú�µ��¥c��ÚO(JXeµ

L 5.2 Ï^��¥Ú�µ��¥ÚOL

©�¶ ê8

Ï^��¥ücL 290259

�µ��¥ücL 531369

Ï^��¥��cGL 3845050

�µ��¥��cG 2912505

I�`²�´§cL�^S´UXe5K?1�µÄkUì TFüSüS§

XJ TF�Ó2U DFüSüS"±e´A�c�L�¡ä"
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L 5.3 Ï^��¥!�µ��¥��cGL¡ä£c10���cG¤

Rank Ï^��¥��cG TF DF �µ��¥��cG TF DF

1 in vain 2630 1407 digital cameras 718010 145299

2 to marry 2605 1147 mp3 players 559628 144342

3 fond of 2569 1415 cell phones 380275 133113

4 the princess 2557 310 ziff davis 296656 54550

5 the duke 2489 413 laser printers 261697 68414

6 the midst 2445 1464 inkjet printers 247240 54874

7 the king’s 2349 689 cnet networks 228420 111699

8 midst of 2337 1407 pc magazine 215460 57303

9 thou art 2174 512 digital camcorders 206004 57361

10 the castle 2032 458 pc world 193396 37032

L 5.4 Ï^��¥!�µ��¥ücL¡ä£c10���cG¤

Rank Ï^��¥üc TF DF �µ��¥üc TF DF

1 o 22711 2404 cnet 1532813 114112

2 thou 21820 1260 digital 1462935 189309

3 thy 16267 1172 com 1425222 207619

4 ye 15008 1397 software 1125663 203359

5 thee 14304 1206 pc 1045624 157961

6 de 9297 1250 cameras 940549 179059

7 exclaimed 6783 2205 desktops 860330 145926

8 honour 6655 1990 tech 842498 170211

9 afterwards 6080 2411 mp3 820968 168299

10 hath 5973 717 printers 789361 140170

�±w�§ü¶c��c�¥®²vk~�c�X/a0!/the0�"3üc

L¥§ù
 frequent words�U�Ó 5000� �§�3��cGL¥§ù
pª

c�|Üõ�5000∗5000= 25,000,000§GÑ�
Ø�U���§ù
pªc�

�^|ÜE,���*"I�5¿�´§3�¡¦^�ù
c�L��ÿ§I�

� frequent word list�Ü¦^§âUý�NyÏ^��¥Ú�µ��¥�A�"
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/ÿÀ#â�uy0Ü©�Ì�õU´ÏL��¥�m�'é§l=�#ª

��¥¥J�ÿÀ#â�§øe�6§/�mS�©Û0éÙ?1©Û§�ª(

½#â�"T6§Ì��)ü�Ü©µ�Ü©´��cGuy�{§3#ª©�

¥uyÿÀ#â�¶,�Ü©´éuy�ÿÀ#â�?1ÚOÚ�;"

6.1 ��cGuy�{�O

T�{Ì�õU´µuy��cG§é��cG?1?�§¿�ª(@ÑÑ

ÿÀ#â�"�{6§Xeã¤«µ

ã 6.1 ��cGuy�{«¿ã

d�{dn�Ú½|¤§3�[Qã�c§I�¯kÚ\A�c�LÚ½Â

A�8Ü"Äk3TÜ©�/��cGuy�{0¥I�¦^�þ�c�L§§
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�©O´µ

• Ï^��¥��cGL!�µ��¥��cGLµ§�^3/��cGu

y�{0�1 2Ú§Ì��^´íØ±cÑyL�c�§uy��cG",

	§��^3/��cGuy�{0�1 3Ú§̂ 5íØ��cG´��

cG�3±cÑyL��¹"

• Frequent Word List£pªcL¤µ�´^3/��cGuy�{0�1 2Ú§

Ì��^´ÚÏ^��¥��cGL!�µ��¥��cGL�åíØ±

cÑyL�c�§uy��cG",	�^3/��cGuy�{0�1 3

Ú§̂ 5íØ��cG´üc�3±cÑyL��¹"

• Stop Word List£ÊcL¤µ̂ 3/��cGuy�{0�1 2Ú§Ì��^

�´íØ±cÑy�c�§uy��cG"3ùp·�æ^ GoogleJø�

Stop Word List1©§Ù¥�¹k�þ�<¡�c§Ïc§)c�"

L 6.1 Google Stop Word List

a about an are as at be by

com for from how in is it of

on or that the this to was what

when where who will with the www

• Empty Word List£JcL¤"TcL5´ DVL/Verity Stop Word List 2©§¿

òÙ¥�ÄcíØ"TJcL^3/��cGuy�{0�1 2Ú§Ì��

^´?���cG�>."ùp�¤±Ø^ Stop Word List§́ Ù¥¹cþ

��¶Ø^ Frequent Word List§́ Ù¥¹k�þk¢S¿Â�Äc§XJ

òù
cl��cG�>.�K§4k�UE¤�Ø"

• Ï^��¥ücL!�µ��¥ücLµ§�^3/��cGuy�{0�

1 3Ú§Ì��^´íØ��cG´üc�3±cÑyL��¹"

• Current IT Term ListµTcL�)8cÂ8��O�Åa#â�"̂ 3/�

�cGuy�{0��§�w?�����cG´Ä3�c®²��#

â��uÿ�"§kü�5µ��5´ IT a�Õ PC Magazine� IT

1© T�L�ghttp://www.ranks.nl/tools/stopwords.html"
2© �ghttp://dvl.dtic.mil/stoplist.pdf§�,·¶� Stop Word List§Ø
~^Ïc!�c	§p¡��)p

ªÄc!BcÚ/Nc�"
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Encyclopedia1©"Ù¥Â8
�L 2000� ITaâ�",��5´T�{

uy#â�¬gÄ���Tâ�L¥"ù�cLÌ�^5é?�����

cG§�wÙ´Ä®²´�cuyL�£#¤â�"

±e´�âA�c�L�SN½Â�A�8Üµ

• �Î��cGL¥ªÝ�p�c 10000���cG8Ü�O§Ï^��c

GL¥ªÝ�p�c 10000���cG8Ü�G§Frequent Word List¥ü

c|¤���cG8Ü�F§@o�±éù
8Ü�¿8�µ

A = O∪G∪F.

• � Stop Word List¥üc|¤���cG8Ü�S"

• � Empty Word Listüc|¤�8Ü�E"

• �Ï^��¥ücL¥ªÝ�p�c 5000�üc8Ü�N§�µ��¥ü

cL¥ªÝ�p�c 5000�üc|¤�üc8Ü�L§Frequent Word List

|¤�üc(Ü�R§@o�±éù
8Ü�¿8�µ

W = N∪L∪R.

• � Current IT Term Listüc|¤�8Ü�I"

e¡�[Qã�{ÌNn�Ú½�äN¢y"

111���ÚÚÚµµµyyy©©©������cccGGG

y©��cG�L§'�{ü"Äkò#ª©�=����/ª"éÙ?

1y©éf"y©éf31 5.2.1�!®²�[Qã",�òz�éfy©��

�cG"é��éf�ücS�§L«Xeµ

w1 w2 w3 . . . wn−1 wn.

�±����cGµ

B1,B2,B3, . . . ,Bn−1.

é²w§Ø�éÄÚé��ü�üc§Ù¦ücÑ©Oäáu���ü��

�cG"�é{`§?Û���ü���cGÑ3��ücþU"̂ êÆúª

1© Ù���http://www.pcmag.com/encyclopedia/"
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L«Ò´µ

wi,wi+1 ∈ Bi ∀i ∈ [1,n−1]. (úª 1)

111���ÚÚÚµµµÐÐÐÚÚÚJJJ���������cccGGG

1�Ú�¤ÐÚJ���cG"ùI�^�1 5Ù/ N�cGÚO0Ü©�

��Ï^��¥cGLÚ�µ��¥cGL§ù�Ú��^� Stop Word List"

�*5ù§·�éüc´Ä3�cÑyL§k±e�äµ

1. XJ����cG�ü�ücÑ´ stop word§@où«|Ü´#c�½#

c��Ü©��U5�~�"Ïdùü�ücAT�IP� Appeared"3

é��VÇe§=¦T��cG´#c���Ü©§ù�IP����J

�´r#c�©��üÜ©§¿ØK��(é�T#c�"

2. ücS�¥XJ��üc¤3�ü���cGÑ®²3��¥¥±ép

�ªÇÑyL§@où�üc��Ø��U´#c�½Ù¥��Ü©§

´3L�Q²²~Ñy�Îüc§ÏdA��IP� Appeared"X

Jüc¤3�,���cG�Q3��¥¥±épªÇÑyL§@oT

üc�U��T��cG��Ü©§¤�#c�§TücA��IP�

Unappeared"

3. '�AÏ��¹§´XJ B1½ Bn−1®²3��¥¥±ép�ªÇÑy

L§du2vkc�,��cG�K�§·�{ü/ò w1½ wn IP�

Appeared"

�[�{£ã�§ÄkéÙ¥?Û��ücwi^±e¼ê�Oµ

f (wi) =







































Appeared if Bi−1 ∈ S or Bi ∈ S

Appeared if i = 1 andB1 ∈ A

Appeared if i = n andBn−1 ∈ A

Appeared if i ∈ (1,n) andBi−1,Bi ∈ A

Unappeared others

(úª 2)

ÏLT¼ê�±éTé�z�üc�þ��I\ Appeared/UnAppeared§,�ò

ücS�¥I\� Unappeared�ëY�ücJ�Ñ5§ùÒ´��cG"

111nnnÚÚÚµµµ???���������cccGGG>>>...

��cGJ�Ñ5��§I�éÙ>.?1?�§Xã 6.1¥§Step 2��§

J�Ñ�/an algorithm that0¥§l�*5ù§/an0!/that0ÑØA�´#c��
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�Ü©§I�ò§��K§��ý��#c�/algorithm0"ù�Ú½��[�

{£ãXeµ

1. é����cG§XJ§´��üc§�wÙ½öÙ Stemming���/ª

´Äáu8ÜW§=´Ä3�cépªÝÑyL§XJ´§K¿ï§ÄK?

\Ú½ 3¶XJ§´����cG§�wÙ´Äáu8ÜA§=´Ä3Ï^

��¥��cGLÚ�µ��¥��cGL�pªÜ©½ Frequent Word

List���cG|Ü¥Ñy§XJ´§K¿ï§ÄK?\Ú½ 2¶XJ§´

��¹k�Ln�üc�cG§?\Ú½ 2"

2. �wcG�Ä�üc´Äáu8ÜE§=´ÄÑy3 Empty Word List¥§

XJ´KòTüclù�cG¥íØ§?\Ú½ 3¶

3. XJTcG� 1�k?U§K48#?\Ú½ 1§é?���#cG?

1#��Ó?�¶ÄK?\Ú½ 4"

4. �wcG´Äáu8ÜI§=´ÄÑy3 Current IT Term List¥§XJ´§

K¿ï¶ÄK§ÑÑ�#â�ÿÀcG"

du��cGuy�{¦^
 Stemming§¤±?1�e{ü0�"ùÜ©

Ì�ë�©z[10,11,28–32]"

3&Eu¢¥§r foxesN�� fox�aq¯K¡�cZ��£stemming¤"

Ø
EêCz�	§cZ����±A^u?ncM"~X§�±?n±-ing(

��=�Äc"k�p°(Ç�&Eu¢XÚ  éJ��§Ù¥����

ÏÒ´éu��üc§Ù  kõ«/�§~X/give0§/given0§/giving0�,

3/�þ¿Ø�Ó§�3¿Âþ%�±�@�´��üc"Ïd3&Eu¢¥§

�
~�Ï�üc�ØÓ/�E¤����Ø§¬æ�cZ���Eâé Query

�?1?n§òÙ���Ä��üc/�"cZ��§Ø=�±Jp&Eu¢X

Ú�°(Ç§��±~� Dictionary���§ü$�é��mE,ÝÚ�mE,

Ý"

éu&Eu¢XÚ§��Ø¬3�²LcZ����üc´Ä´ý�¿

Âþ�üc§Ïd§/computation0¬���¤/comput0Ø´/compute0¶

/polices0���¤/polic0�/police0"

Porter£1980¤Ú Lovins£1968¤stemming�{´é=��cZ���{¥

�61�ü«"ùü«Ñæ^éuª5K?1=��M��Ø"Ød�	§,�

«å»´|^i;��ªïá��°(��L§��z�ücéA�cZ"�
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´�é5ù§éuª5K��{���É§Ï�ïá��O(�i;�LI�s

¤���<å"

LovinscZ���{' Porter��-?½kx"�Ò´`§Lovins�k�

Urü�üc���Ó�«/ª§�Ó��4k�UÑ�"~X§LovinsU


ò/psychology0Ú/psychologist0�(���/psychologi0§Porter�{¬�Ø

/ò¦�©O���/psychologi0Ú/psychologist0"�´§,��¡§Porter�

±�(ò/police0Ú/policy0N��/polic0and/polici0§� Lovins¬�Ør

§����Ó�«/ª/polic0"

3§S¥·�æ^ Porter�<mu� Snowball Stemmermóä 1©"ù´

Porter�
ò PortercZ���{í2�Ø=��	�Ù¦�ó�O�"T§

SäkûÐ��*Ð5§#N¦^ög½Â5K?1cZ��"3ùp§·��

´{ü¦^Ù¥�=�cZ����"Ù���¦^«~Xeµ

Listing 6.1 Snowball Stemmeré=�üc?1cZ���è«~

,� �

1 String word = "police";

2 englishStemmer stemmer = new englishStemmer();

3 stemmer.setCurrent(word);

4 stemmer.stem();

5 String stemmered = stemmer.getCurrent();
	� �

Snowball��'�{ü§X«~�è§1 11´�?1cZ���üc§3

�è1 31òÙx\ Stemmer§1 41?1cZ��§1 51ò����cZÑ

Ñ"

6.2 �;/ª�êâ(�

���cG3�(@�ÿÀ#â���§A�XÛÚOÚ�;Qº²Lõ

�¡��Ä§3�{¢y¥O�æ^ XML ©��/ª��"æ�ù«�ª�Ì

��Ï´ XML ©��ªäkéÐ��Ö5§ÃØ´é<�´éO�Å§S"

1© Tm�8Ì��http://snowball.tartarus.org/"
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6.2.1 XML5�9Ö�{0

XML =��*Ð�IP�ó£eXtensible Markup Language¤"XML ´�@

½Â�ÂIP�5K§ù
IPò©�©¤NõÜ�¿éù
Ü�\±I£"n

) XML§Äk�n)IP"3 HTML pz�I�Ñ´k(�¹Â�"~X§3

HTML ¥§I\<B>�¹Â´�¦ HTML èAìò�ã©�\oL«" XML

¿�� HTML @�§Jø
�|¯k®²½ÂÐ
�I\§´Jø
��I

O§|^ù�IO§�±�â¢SI�½ÂgC�#��I�ó§¿�\�ù�

�I�ó5½§Ak��@I\"O(�`§XML´�«�I�ó§§#N\

�â§¤Jø�5K§�½�«����I�ó"[33]

mu XML A^§S�~^�A«�.§·��±¦^�âù
�.M

ï� API 5©ÛÚöp XML (�§ù
�.�±´Äué��§X©�é

��.£Document Object Model§DOM¤Ú JDOM¶��±´Äu¯��§X

Simple API for XML£SAX¤",	§Java API for XML Parsing£JAXP¤Jø
¦

^ DOM!SAXÚ XSLT?n XML ©��Ï^��"

3��{¢y¥§́ ¦^m^� dom4j)Ûì�¤é XML �Ö�"dom4j

´�«)Û XML ©��Äu Java�ó�m��è"T)ÛìJø
é

DOM!SAXÚ JAXP��¡|±"è�) dom4ja!XPathÚ�±9 SAXÚ

DOM�� [34]"��{¢y¦^�´ 2005c 04� 15FuÙ� 1.6��"

±e{ü0�XÛ¦^ dom4j��?1 XML ©��Ö�"Äk)Û XML

©���{�~{ü§�Ñ XML ©�� URL§Q�±ÏL±e�è)Û��

Documenté�µ

Listing 6.2 dom4j)Û XML ©��è«~§Ágë�©z[35]

,� �

1 import java.net.URL;

2 import org.dom4j.Document;

3 import org.dom4j.DocumentException;

4 import org.dom4j.io.SAXReader;

5

6 public class Foo {

7 public Document parse(URL url) throws DocumentException {

8 SAXReader reader = new SAXReader();

9 Document document = reader.read(url);

10 return document;

11 }
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12 }
	� �

@oXÛÏL Documenté���gC���SN§ùI�ÏL IteratorS

�ì5�¤§�èXeµ

Listing 6.3 dom4jÏL IteratorS�ì¼� XML �½á5�è«~§Ágë�©z[35]

,� �

1 public void bar(Document document) throws DocumentException {

2

3 Element root = document.getRootElement();

4

5 // iterate through child elements of root

6 for ( Iterator i = root.elementIterator(); i.hasNext(); ) {

7 Element element = (Element) i.next();

8 // do something

9 }

10

11 // iterate through child elements of root with element name "foo"

12 for ( Iterator i = root.elementIterator( "foo" ); i.hasNext(); ) {

13 Element foo = (Element) i.next();

14 // do something

15 }

16

17 // iterate through attributes of root

18 for ( Iterator i = root.attributeIterator(); i.hasNext(); ) {

19 Attribute attribute = (Attribute) i.next();

20 // do something

21 }

22 }
	� �

±þ´XÛ)Û XML ©�Ú¼�SN"e¡�èü«XÛÏL§S)¤

Document§T«~)¤� Document¥�/root0!:ekü�/author0�"

Listing 6.4 dom4j)¤ Documnet©��è«~§Ágë�©z[35]

,� �

1 import org.dom4j.Document;

2 import org.dom4j.DocumentHelper;

3 import org.dom4j.Element;

4

5 public class Foo {

6 public Document createDocument() {

7 Document document = DocumentHelper.createDocument();

8 Element root = document.addElement( "root" );

9
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10 Element author1 = root.addElement( "author" )

11 .addAttribute( "name", "James" )

12 .addAttribute( "location", "UK" )

13 .addText( "James Strachan" );

14

15 Element author2 = root.addElement( "author" )

16 .addAttribute( "name", "Bob" )

17 .addAttribute( "location", "US" )

18 .addText( "Bob McWhirter" );

19

20 return document;

21 }

22 }
	� �

XJ�ò DocumentÑÑ�©�§�I�ÏL FileWriteraÒ�±
"

6.2.2 ÏL XML�;ÿÀ#â�&E

éu3 XML ¥äN��;/ª§o(e5kü«�1��Yµ

I ±cG��P¹ü §z� XML ©�P¹��ÿÀ#â�3�ã�mS

Ñy��¹"

II ±�m�P¹ü §z� XML ©�P¹,UÑy�¤kÿÀ#â���

¹"

ùü«�Y§ÏL©Û�ªÀJ�YII§ÙÌ��ÏXeµ

1. 3/�mS�©Û0Ü©§·�Ì�é�ã�mSÿÀ#â��ÑyªÝ

?1��§l�Ñ/,UÑy=
#â�0"ù�§·�Äk�é�3

TUÑy�ÿÀ#â�§,���Ù��ã�mS�ªÝ"XJæ^�

YI�{§zgÑ�é¤k�ÿÀ#â�?1H{§(½=
ÿÀ#â�´

3TUÑy�"ù¬�~Ñ¤�m§3Ü6'Xþ�'��E"

2. �YII±�m�P¹ü §P¹zUÑy�ÿÀ#â���¹§K�±

éÐ)û±þ�¯K"���� 4� 1FÑy�ÿÀ#â��§�I�ò

TU�ÿÀ#c�Ö\§¿3����ã�mS�ÚOP¹¥�éù
ÿ

À#â��Ñy�¹"

3�YII¥ XML ©�z�ÿÀ#â���
±eA�á5½�§±B/�

mS�©Û0Ü©?1ÚO!©ÛÚ9�é�TÿÀ#â�Ñy� �µ

• ÿÀ#â�cG¶
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• ÑyFÏµdu�YII´U�m?1ÿÀ#â����§Ïdd�^?¿

Ø´é�§�´�
��±��U^�¶

• TFÏÑy TermCountµÚO3TFÏ�#ª©�¥§TÿÀ#â�Ñy

� Term Frequency¶

• TFÏÑy DocCountµÚO3TFÏ�#ª©�¥§TÿÀ#â�Ñy�

Document Frequency¶

• 3©�¥ �µ�)©�©�¶91ê"

±e´ÿÀ#â� XML ©��ª«~µ

Listing 6.5 5� 21F�ÿÀ#â�ÚO©�¥é/kanweg0�P¹

,� �

1 <Candidate Name="kanweg">

2 <Date>2006-05-21</Date>

3 <TermCount>2</TermCount>

4 <DocCount>2</DocCount>

5 <OccurPositions>

6 <Position>

7 <FileName>.xxx registry sues US government</FileName>

8 <Line>172</Line>

9 </Position>

10 <Position>

11 <FileName>Recipe for Making Symetrical Holes in Water</FileName>

12 <Line>104</Line>

13 </Position>

14 </OccurPositions>

15 </Candidate>
	� �

é,U#ª©��ÿÀ#â�� TF!DF±93©�¥Ñy� ��êâ

�ÚO©�n?�¤µ

1. éf?µÚOéf¥Ñy�ÿÀ#â�§̂ HashSet��"

2. © � ?µ ò ¤ k é f � ÿ À # â � � � � HashMap<String,

ArrayList<Integer>>¥§Ù¥ String��ÿÀ#â�cG§ArrayListP¹

Ù3©�Ñy�1ê"

3. 8¹?µò¤k©��ÿÀ#â��� HashMap<String, CandidateInfo>

¥§Ù¥ StringP¹ÿÀ#â�cG§CandidateInfoP¹ÿÀ#â��Ú

Oêâ£TF!DFÚÑy©�¶Ú1ê¤"

��ò HashMap<String, CandidateInfo>¥�êâ=�¤ XML ©�ÑÑ"
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18Ù ÿÀ#â�uy

3ù�Ü©Q²uy)¤� XML ©�¥§Nõ �� TermCount�e¡

OccurPositionp�Ñ� �ê8ØéA§²LNÁuy¯K3u§���cGu

y�§§S¬éÙk?�>.Ú�w´Ä3 Current IT Term ListÑy�L§§

3fm©´rù�L§�3þã�8¹?���¤"ù���¯K´µl©�

?� HashMapÖÑ��cG§XJü���cGXµalgorithmÚ an algorithm

that§?1?�>.��§�ö��K
/an0Ú/that0§ÚcöÓ���ÿÀ#

â�
"38¹?§� HashMap\\ÿÀ#â��ÚOÑy �(©�¶+1

ê�Map)êâ��ÿ§́ æ^ put��ª£�±@�Ó��©�¥ÚOÑ5�

�cG7½p�ØÓ§@o,���cG� �&EØ¬ügputÓ���©�

¶¤§ù�3�\1��cG��ÿ§¬r1��cG� �&E�ÀK"?U

�ª´ò?�>.�L§Jc�©�?�§ù�Ò3©��Úý
Ó�ÿÀ#

â�3��©�¥�ÚOüH±þ��¹§�;�ÚO&E��ØCX"
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1ÔÙ �mS�©Û

TÜ©éÿÀcG�L¥�c�?1©Û§��ÿÀ#â�3�ã�mS

�ªÝ�Czª³§�ª(½#â�L"

7.1 �mS�©Û�7�5

�âé/#c�0�½Â1n^§/#c�7LÉ�ÊH�@�§�2�/A

^§3�óc®¥Õ
��§�is�y0§lk
/�mS�©Û0Ü

©§=�wþ�6§/ÿÀ#â�uy0���ÿÀ#â�3�ã�mSUÄ±

�½�ªÝ5ÆÑy§Ø== /́is�y0§XJ´�ö§K�µØ3#â

��	"�é/#c�0�ù��¦§̀ ²?1�mS�©Û�7�5"

éu,
#â�§§��ªÝª³´²L�ã�m�þ,Ï��§¬C¤<

��F~^�§3��zU�±�½�ÑyªÝ§�7,�ê�þe�Ä"X

Í¶�/Google03CAc�ªÝ§Ù3 2005c¥éÙ'5§Ýk
����

��§Bªu²�§�7�½�ªÝþeÅÄµ

ã 7.1 /Google03|¢Ú�Google¥���'�c�é�ªÝ«¿ã§�g Google

Trends£http://www.google.com/trends¤"

2X/Web 2.00§ù´d�1O�Å�Æ;[JÑ5�#ng§ÙØ%g�

/́±Web��²��<�ÑÖ0§leã�±w�§ù�é�äÑÖ�#*g§

3 2005c��m©É��5�õ�'5§�8E,vkª��,�"
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ã 7.2 /Web 2.003|¢Ú�Google¥���'�c�é�ªÝ«¿ã§�g Google

Trends"

þã�A:�·Ü�êU
�ÏáÚ<�'5�¯Ô"é�Ü©#â�5

ù§§�U
���§́ 3fÑy��ã�mS��¯'5!?ØÚ�Æ§��

Ò¬l<�'5�À�¥��§�±�$�ªÝó�Ñy"�k3k�#��

'¯�u)��ÿâ¬2g�à�"e¡�~fò'��*`²ù�A:"

/Google Finance01© Ú/Google Notebook02© ´Í¶|¢Ú�úi Google

8c©Ou 3� 22FÚ 5� 16FíÑ�ü±�É'5��¬"leã�±w

Ñ§��¬íÑc�§¬k�õ#ª'5§Ïd3ùã�m§�¬¶¡¬�±�

½�ÑyªÝÚ'5§Ý"ù�ªÝ¬3�ã�m��P~§�Ø¬==3

,�UÑy��§êþ��],"

ã 7.3 /Google Finance03uÙc��ªÝ«¿ã

1© �¬ó�µhttp://www.google.com/notebook"
2© �¬ó�µhttp://finance.google.com/finance"
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1ÔÙ �mS�©Û

ã 7.4 /Google Notebook03uÙc��ªÝ«¿ã

�mS�©Û�Ì�õU´éz��ÿÀ#â�§�âÙ3�ã�mS�

ªÝCz§ÏL��µd¼ê§�TÿÀ#â��©§�©ê�L,��K��

�ÿ§Ò�ª(½Tc��#â�§J��^r"

TÜ©I�JøA��øN��ëêµ

• m©FÏ£start date¤µ�©ÛFÏêâ�m©:"

• âÝ£granularity¤µ�©Û�Ä�ü §~X�±± 1U�ü ©Ûêâ§

��±± 7U�ü ©Ûêâ¶

• ©Û:ê8£analysis number¤µ�©Û�Ä�ü �ê§X± 7U�ü 

?1©Û§@oI�(½©ÛA� 7U�êâ"

�¤±�¦�±��âÝ§leã�±'��*�Ñµ

ã 7.5 /E-business ERP Government Hardware0�ªÝ«¿ã

49



�u�ÆnÜØ©Ôö

Ù¥X� 1ã«± 1U�âÝ�ªÝ§X� 2ã«± 7U�âÝ�ªÝ"�

±w�§3X� 1¥�ªÝþeÅÄ��§Ã{�äÙ´Ä�#â�§3X�

2O�z 7U�ªÝÚ§KU
uy'�²w�þ,ª³"

7.2 �{�O

Äk�½�mS�©Û�m©FÏ� s§âÝ� g§©Û:ê8� n"I�?

1±eü�Ú½¢yTÜ©õUµ

7.2.1 àÜêâ

/ÿÀ#â�uy0Ü©�)�êâ�ª�;� XML ©��ª"3TÜ©§

ÄkI�òêâàÜ"�{Xeµ

1. ÖÑFÏ s� XML ©�¥�ÿÀ#â�§�¤ÿÀ#â�8Ü C¶

2. éc�8Ü C¥z�c� t§�wÙ3l sm©§g× nUS�ªÝ§��

g×n|ªÝêâ (w1,w2, . . . ,wg×n)¶

3. éTªÝêâ§z g��|§?1àÜ§ùp�ö��ª´?1{ü�¦

²þ§=µ

ai =
1
g

i×g

∑
k=i×(g−1)+1

wk, i ∈ [1,n] (úª 3)

ù�êâ a1,a2, . . . ,an=�àÜ(J"

7.2.2 µdêâ

éàÜêâ�?1µd§ÏL¤��©ê�K�'�§�½TÿÀ#â�

´Ä��#â��IO"�¤±æ^µd¼êØ´ï���ª§́ Ï�ÏL

é�þc�ªÝã�*	§�±w�§��ªÝ�¿Ø÷v,«®���§

ØUÏL��¿Â�êÆï�Úê��{5éÙ?1[Ú"

�ÿÀ#â� t éA�ªÝêâ� a1,a2, . . . ,an§²L�
©Û§(½µd

¼ê f (ai+1,ai)Xeµ

f (ai+1,ai) =















1 if ai+1 > ai

−0.5 if ai+1 = ai

−1 if ai+1 < ai

(úª 4)
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1ÔÙ �mS�©Û

|^þãµd¼ê§�K�� δ§µd,ÿÀ#â��ªÝêâ�{Xeµ

1. éªÝêâ a1,a2, . . . ,an�?¿i ∈ [1,n)§O� f (ai+1,ai)¶

2. ÏL±e¦Úúª��µd¼ê©êµ

S =
N

∑
i=1

f (ai+1,ai) (úª 5)

3 N = 1→ n−1L§¥§'� SÚK� δ§�� S > δ K�½Tc��#

â�"

�*5ù§ù�µd¼ê�Ä��{´��ÿÀ#â�¤k©Û:|¤�

ªÝ�þ§¥þ,ª³��ã¤Ó'~"

7.3 (J�w

�
�w/�mS�©Û0��¤���#â��(J§·��O
��

'�{ü�.¡"Ì.¡þý©O´n�e.�L§�±��m©FÏ£start

date¤§âÝ£granularity¤Ú©Û:ê8£analysis number¤"��Ð±þn�ëê

��§:Â/Search0UÜ§.¡¬N /̂�mS�©Û0��'��¼ê§��

#â�9Ùµd¼ê©ê§3eý�L���¥w«§1 1��#â�§1 2�

�Tâ��©"Xã 7.6¤«§́ 3 2006c 5� 17F§âÝ� 1§©Û:ê8�

10�ëê��e�Ì.¡«¿ã"

éu���#â�==��Ù�©�´Ø
�§���T�{¢y��(

5§�I��w¤�#â��ªÝÅÄ�¹"À¥,�#â�§,�ÀJèü

9/Operate0e�/Coordinate0À�§Ò¬w«3#â�3À½�©Û:þ�ª

Ý£Term Frequency¤ÅÄ��Iã"Ùî�I´FÏ§XJâÝ�u 1§T

FÏK´z�©Û:�m©FÏ¶Ùp�I´ªÝ�§8c��ÄÚw« Term

Frequency"Xã 7.7¤«§� 2006c 5� 17F#â�/Google Music0�ªÝÅ

Ä��Iã"

d	§�I��wù
#â�Ñy� �§±B<ó�wù
#â�´Ä

ÎÜIO�¦":Âèü9/Operate0e�/Position0À�§Ò¬w«#â�3

�FÏÑy�©�¶91ê"T.¡�Ì�Àã´�� TableTree£Lä¤(�§

z�I!:w«FÏ93TFÏe� TFÚ DF§�!:kn�SN§�)©

�¶!Ñy1Ò±9�wT©��UÜ/File...0¶:Â/File...0§K¬N^�/
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�©�?6ì£X UltraEdit§�±w«1Ò¤�mT©�§l�±�â1 2�

Jø�1Ò�w#â�Ñy� �"Xã 7.8¤«§� 2006c 5� 17F#â

�/Google Music0�Ñy �Lä«¿ã"

ã 7.6 5� 17F#â��L
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1ÔÙ �mS�©Û

ã 7.7 /Google Music0ªÝ��Iã

ã 7.8 /Google Music0Ñy �«¿ã
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1lÙ ¢�(J9©Û

8.1 O(Ç©Û

�âÝ� 1§©Û:ê8� 10§ÏL/ÄuWEB�O�Å+�#â��g

Äuÿ0�{�� 2006c 5� 17F� 5� 20FÑy�#â��L�N¹ B¥

L B.1§B.2§B.3Ú B.4"3�{�£�ùoU#â�¥§ÏL<óÀ�§(½Ù

¥�ý�#â��L�N¹ B¥L B.7"I�`²�´§É�Ì*�K�§T<

óÀ½�#â�ê8�´é¢S#â�ê8��O"�e5Ò±þãêâ?1

©Û"

L 8.1 �{�£#â��O(Ç

FÏ <ó(½#â�ê8 �{�£#â�ê8 O(Ç£%¤

2006.06.17 17 126 13.5

2006.06.18 12 71 16.9

2006.06.19 6 35 17.1

2006.06.20 21 177 11.9

L 8.1w« 2006c 5� 17F� 20F��{�£#â�ê8§<ó(½#

â�ê8§±9ddO��O(Ç"dd��§T�{�O(Ç¿Øp"�´§

�X1 1Ù¤ã§ù��{�å�/ý´0��^§§��ª8�§Ø´�O^

rû½,
#Ñy�c�´Ä�#â�§´r#â�Ñy����� �§~

�
^ruy#â��ó�þ"

e¡ÏLÃÄ�ªéùoU��{�£#â�Ú<ó(½#â��5?

1ÚO"y3r�{�£#â��5©�Ê�Ü©µ2w!̂ r ID!#ª�

©£�)IK¤!̂ rµØÚÙ§£��Ê9!ó��e©��¤"I�`²�´§

du��Ù�äké���¿5§�<óÚO�¬É�Ì*�K�§Ïd±e

�ÚOêâ�´é¢S�¹�oÑ�O"XL 8.2´�{�£#â�5©aÚ

O§L 8.3´<ó(½#â�5©aÚO§L 8.4w«
�{�£�5#â

��O(Ç"
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L 8.2 �{�£#â�5©a§1��êâ��ê§1�êâ�z©'£%¤

FÏ 2w ID #ª�© µØ Ù§ oO

2006.06.17 58/46.0 8/6.3 26/20.6 7/5.6 27/21.4 126

2006.06.18 51/66.2 4/5.2 11/14.3 4/5.2 7/9.1 77

2006.06.19 14/40.0 2/5.7 10/28.6 1/2.9 7/20.0 35

2006.06.20 89/50.3 2/1.1 40/22.6 0/0.0 47/26.6 177

L 8.3 <ó(½#â�5©a§1��êâ��ê§1�êâ�z©'£%¤

FÏ 2w ID #ª�© µØ Ù§ oO

2006.06.17 6/35.3 0/0.0 8/47.1 0/0.0 3/17.6 17

2006.06.18 9/75.0 0/0.0 1/8.3 1/8.3 1/8.3 12

2006.06.19 1/16.7 0/0.0 4/66.7 0/0.0 1/16.7 6

2006.06.20 5/23.8 0/0.0 6/28.6 0/0.0 9/42.9 21

L 8.4 �5#â��O(Ç

FÏ 2w£%¤ ID£%¤ #ª�©£%¤ µØ£%¤ Ù§£%¤

2006.06.17 10.3 0.0 30.8 0.0 11.1

2006.06.18 17.6 0.0 9.1 25.0 14.3

2006.06.19 7.1 0.0 40.0 0.0 14.3

2006.06.20 5.6 0.0 15.0 0.0 19.1

ÏLL 8.2�±wÑ§�{�£�#â�¥§5u2w�Ó
C�ê"Ì

��Ï3u§Ó�|2w§3uÙÏm§¬3õ�#ª��¥Ñy"ù�ù
2

w�,�U3z�#ª��¥�Ñy�g§�¬3TU�õ�#ª��¥Ñk

Ñy§ù¬4T2w¥�cGäk�p� Term Frequency§Ïd2w¥�ÿÀ#

â��3/�mS�©Û0¥�k�U��½�#â�"��¡§�|2w�8

¥Ý�§lm��±`²Ù\D��¬½ng¬��¯�É§k¤�#â���

U¶�,��¡§du´Ó�|2w§́ Ó�é{½�ã{§3�ãFÏS��

EÑy§ù¬¦�{3/ÿÀ#â�uy06§lù
2w¥ØÀ�ÿÀ#â�

éN´�(½�#â�"ÏLL 8.4�±wÑ±2w�5�#â�O(Ç�

$"

Ùg§8c#ª�ÕÑ¬3#ª��þJø�lµØ#ª�õU§Ïd3

z�#ª©�¥§�¬k�þ�^rµØ"ùÒ¬���
'�¹���l ID

�Ø@�#â�§Ï�¦�3ud��ÿ§ID¬3z�df¥Ñy"~XL B.4
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1lÙ ¢�(J9©Û

¥�/linvir0Ò´��¹� ID"§�3ªÝ�þ�Ly�#â�4Ù�q"

,	§�{�£��lµØ¥�#â���§Ì��Ï´���lµØ�´

é#ªÌK�µØ§ÙÌ��^´Jp#ª¥Ñy#â��ªÝ§��Ø¬¤�

#â��5"

�u�Ê9!ó��e©�¥�#â�§ùÌ�dù
�ÕåÚ��^"�

,��#¯Ôò�½ö®²¤�?Ø½'5�9:§�ÕÒ¬m���f98§

¿3�Ê9Jøó�§X 2006c 6� 17F�#â� universal desktop"�´d

u�Ê9!ó��e©�§��Ñ´'�á��{�©i§§���Ø�@�´

#â�§¤±±ù
��5�#â��O(Ç�$"

ã 8.1 /Picasa0Ñy �«¿ã

��§éu±#ª�©��5�#â�§äk�p�O(Ç"Ì��Ï´

#ª�©Ø�2w��§¬3�ã�mSÑ´Ó�ã{�E§XJU
3Ù

¥uy#â�§�k�U´ù�#â�Úå<��'5§Ïk�õ�#ªé

Ù?1��§½¦^ù�#â�"X/Picasa0§ù´ 2006c 6� 19Fuy�#

â�§§´ Googlemu�ã¡+n^�"3 2006c 6� 26FuÙ
 Linux�
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�"ÙÉ'5�§Ý�±l±eüÌã«¥wÑ"Ù¥ã 8.1 /́Picasa0Ñy 

�«¿ã§ã 8.2´ Picasa�ªÝ��Iã"lùüã�±²ww�§Picasa

�É'5§Ý3 6� 26FÚ 27F����§�= Picasa� Linux��uÙ��

UÚ1�U"¿�ùüU� Term Frequency��u Document Frequency§l#ª

IK��±wÑ§́ kØÓ�#ª�å�� Picasa"

ã 8.2 /Picasa0ªÝ��Iã

nþ¤ã§�±w�§�{�O(Ç�$Ì���Ï�µ1�§�þ�2w

c3�ã�mS�EÑy3#ª��¥§¬éêâ���5E¤�½�K�¶1

�§¹�^r� ID ��´E¤�{O(Ç�$���Ï"3e�Ùé�3¯

K�?Ø¥§¬kéù
¯K)û�Y�&?"

8.2 âÝÚ©Û:ê8é(J�K�

e¡��Ú©Û�eëê/âÝ0Ú/©Û:ê80é�{�£(J�K

�"

L 8.5w«3 2006c 5� 17F§âÝ� 1§3ØÓ©Û:ê8e�{�£

#â�ê8"�±wÑ§�X©Û:ê8�O�§�{�£#â�ê8¥²we

üª³"ù¿Ø¿�X©Û:ê8��§�{�£#â�O(Ç�p§~X�©

Û:ê8� 19��ÿ§���£�#â�/yagu0́ ��^r ID"Xc¤ã§ý

��#â�§���¬3uÙ�c�AUS�±�p�ªÝ"L B.6´3 2006

c 5� 17F§âÝ� 1§©Û:ê8� 14§�{�£�#â��L§�øë�"
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1lÙ ¢�(J9©Û

L 8.5 2006.05.17ØÓ©Û:ê8e�{�£#â�ê8£âÝ= 1¤

©Û:ê8 �£#â�ê8

5 17954

6 888

7 899

8 916

9 125

10 126

11 126

12 66

13 66

14 66

15 6

16 6

17 8

18 1

19 1

L 8.6«3 2006c 5� 17F§©Û:ê8� 5§3ØÓâÝe�{�£#

â�ê8"L 8.7«3 2006c 5� 17F§©Û:ê8� 10§3ØÓâÝe�{

�£#â�ê8"Ó��±wÑ§�XâÝ�O�§�{�£#â�ê8²we

ü"ù�þ¡éØÓ©Û:ê8e��£#â�ê8ª³�)º�q"du#

â��É'5�m�´éá��ã§Ø·Ü¦^���âÝ?1uÿ"L B.5´

3 2006c 5� 17F§âÝ� 2§©Û:ê8� 10§�{�£�#â��L§�

øë�"

L 8.6 2006.05.17ØÓâÝe�{�£#â�ê8£©Û:ê8= 5¤

âÝ �£#â�ê8

1 17954

2 7126

3 5326

4 4450

5 0

6 0
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L 8.7 2006.05.17ØÓâÝe�{�£#â�ê8£©Û:ê8= 10¤

âÝ �£#â�ê8

1 126

2 15

3 23
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1ÊÙ (ØÚÐ"

9.1 (Ø

oN5ù§8c��§®²Ä��¤
?ÖÖ¥¤J�F§Ú?Ö"ÏL¢

�L²§T�{®²U
gÄuÿ����#â�"I�2�g`²�´§T�

{¢y� /́ý´XÚ0§§8cU����´�^rJø���U#â���

L§þO=
´ý��#â�§=
Ø´§E,I�<ó5(½"T�{�U�

�4�§Ý/~�^r�é#â����§ü$^r�ó�þ"��´Ñuù

«�Ä§T�{uÿ#â���ÿ§�æ�'��Å�Ãã§4¤k�U�cG

\\�T�L§ù��±�y�{�ð£Ç§4^r�%/�I�3�L¥þO

#â�=�§ÃIú%Ñy�#â�Ø�T�LÂ\"�5�ó��´�3�

y�pð£Ç�cJe§Øä�JpO(Ç§=?�Úü$^r��é#â��

ó�"

9.2 �3¯K

l¢��(J5w§�3Nõ¯KI�?�Ú)û§¦�Ì�´µ

9.2.1 2w¯K

31 8Ù¥®²é2w¯Ké�{�)�K��
£ã"XJU
�O(

/?n2w¥Ñy�#cG§�±4�Jp�{�5U"

8c�±lü��¡©ÛXÛ)ûù�¯Kµ

1. 1�«�{§�±�Ä3?1#â�uy�c§é#ª©�?12w�Ø

�ó�"ù��±'�Ð�µØ2w¥c�é�{�Z6"�ù���Ì

�¯K´µ

• Äk§2wc�´#c�������§XJ==ò2wÜ©í

Ø§Ã¦¬�ïKù���5§ ��{�÷Úuÿ#â���

�"
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• ,	§é���Ø2w!�Ê9§J��©�´�cïÄ�9:§d

u HTML �A:§ÿÃ{���~O(/J��©"
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A.1 Information Extraction

The following are summarized from articles [8,9].

A.1.1 Definition

Information extraction(IE) is a type of information retrieval whose goal is to auto-

matically extract structured or semi-structured information from unstructured machine-

readable documents. It is a sub-discipline of language engineering, a branch of com-

puter science.

IE’s narrower definition is: the identification of instances of a particular class

of events or relationships in a natural language text, and the extraction ofthe relevant

arguments of the event or relationship. IE therefore involves the creation of a structured

representation(such as a date base) of selected information drawn from the text.

The significance of IE is determined by the growing amount of information avail-

able in unstructured form, for instance on the Internet. This knowledge can be made

more accessible by means of transformation into relational form.

Typical subtasks of IE are:

• Named Entity Recognition: recognition of entity names (for people and orga-

nizations), place names, temporal expressions, and certain types of numerical

expressions.

• Co-reference: identification chains of noun phrases that refer to the same object.

For example, anaphora is a type of co-reference.

A.1.2 The Overall Flow

The process of information extraction has two major parts. First, the system ex-

tracts individual/facts0from the text of a document through local text analysis. Sec-

ond, it integrates these facts, producing larger facts or new facts(through inference).
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As a final step after the facts are integrated, the pertinent facts are translated into the

required output format.

The individual facts are extracted by creating a set of patterns to match the pos-

sible linguistic realizations of the facts. Since the complexity of natural language, in

most natural language processing systems, we begin by formatting the input, identi-

fying various levels of constituents and relations, and then state our patterns in terms

of these constituents and relations. The process begins with lexical analysis(assigning

part-of-speech, etc.) and name recognition(identifying names and other special lexi-

cal structures such as dates, currency expressions, etc.). Then a full syntactic analy-

sis(parse) is followed. And in most current systems, it is replaced by some form of

partial parsing to identify noun groups, verb groups, and possibly head-complement

structures. After all this is done, we can use task-specific patterns to identify the facts

of interest.

A.1.3 Pattern Matching and Structure Building

In most current extraction system, most of the text analysis is performed by match-

ing the text against a set of regular expressions. If the expression matchesa segment of

text, the text segment is assigned a label, and possibly associated features.Associated

with some of the labels in system are semantic structures calledentities andevents.

These structures will be used to construct the templates.

A.1.4 Lexical Analysis

The text is first divided into sentences and tokens. Each token is looked up in the

dictionary to determine its possible part-of-speech and features. For example, ’Sam’

and ’Harry’ would be tagged as first names; Inc. will be tagged as a company suffix.

A.1.5 Name Recognition

The next phase of processing identifies various types of proper names and other

special forms, such as dates and currency amounts. Because names appear frequently in

many kinds of texts, identifying and classifying them will simplify further processing.

Names are important as argument value for many extraction tasks.
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Names are usually identified by a set of regular expressions which are stated in

terms of part-of-speech, syntactic features, and orthographic features.

Personal names might be identified by a preceding title, by a common first name,

by a suffix or by a middle initial.

Company names can usually be identified by their final tokens. However, some

major company names may be mentioned without any such overt clues, so it is impor-

tant to also have a dictionary of major companies.

Name identification typically also includes the processing to identify aliasesof

a name — name co-reference. For example, a system would identify/the Hewlett-

Packard Corp.0with/HP0.

A.1.6 Syntactic Structure

Because the arguments to be extracted often correspond to noun phrases in the

text, and the relationships to be extracted often correspond to grammatical functional

relations, identifying some aspects of syntactic structure will simplify the subsequent

phase of fact extraction.

For the identification of the complete syntactic structure of a sentence is adifficult

task, most systems build a series of parse fragments. In general, they only build struc-

ture about which they are quite certain, either from syntactic or semantic evidence. For

each noun group the system will create a/semantic0entity.

A.1.7 Scenario Pattern Matching

All the processing until now has been ready for the scenario pattern matching. The

role of these patterns is to extract the vents or relationships relevant to thescenario. For

example, the followings are two patterns,

person retires asposition

and

person is succeeded byposition
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where person and position are pattern elements which match noun groups.

/retires0and/is succeeded0are pattern elements which match active and passive

verb groups.

A.1.8 Co-reference Analysis

Co-reference analysis’s task is to resolve anaphoric references by pronouns and

definite noun phrases. For example, in a text there is a/he0, co-reference analysis

will look for the most recent previously mentioned entity of typeperson, and will find

entity, e.g.e1. It will then change references toe1.

A.1.9 Inferencing and Event Merging

In many situations, partial information about an event may be spread by spread

over several sentences. The information needs to be combined. In other cases, some of

the information may be only implicit, and need to be made explicit throughan inference

process. These can be done by production system rules.

A.2 Phrase Extraction

The following are summarized from articles [12].

Phrase extraction, commonly called word segmentation, for the Chinese language

means finding the longest phrase in a word string with precise meaning. Thisis con-

sidered the major barrier to text retrieval, especially for Asian languages.

Key phrase extraction, commonly known as indexing, finding the phrase that are

representative of a document. Indexing is fundamental to the success of many recent

digital library applications and semantic information retrieval techniques.

Prior research in phrase extraction can be categorized into three categories.

A.2.1 Dictionary approach

This approach uses a human-generated dictionary to break out known phrase in

the dictionary that have more than one character. The major advantage is quick and

simple implementation. A lot of system are still using this approach, especially when
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words are not a concern or the dictionary covers the target documents. Because there

usually is a partial matching dilemma, several strategies have been devised to improve

the matching process, including maximum-matching, minimum-matching, forward-

matching, backward matching, bidirectional, and other heuristics. However, the effec-

tiveness of this approach is largely limited by the comprehensiveness of the dictionary,

which cannot effectively deal with proper nouns such as names and places and new

terms constantly being created in special domains.

A.2.2 Linguistic approach

An alternative approach uses syntactic and/or semantic knowledge bases, heuris-

tics, or rules to extract phrases. From the natural language processing research in En-

glish, it has demonstrated to be able to achieve high precision, depending on the system

design. However, although a number of articles have suggested the possibility, there

has been no extensive computational linguistic research for the Chinese language, and

implementing this approach remains a difficult task. The major drawback is thatbuild-

ing complete syntactic and semantic knowledge bases for large and complex domains

has proved daunting.

A.2.3 Statistical approach

This approach generally learns valuable statistical information from a usually

large corpus to extract possible phrase. This approach was shown to generate good

performance in extracting key phrases. It has a traditional tie to the n-gram approach

with a small number of n, such as 2, 3 or 4. Despite its extensive computation, the tech-

nique does not require any labor-intensive creation of dictionary or knowledge base and

is capable of capturing emerging terminology in the corpus. One major drawbackis

that it is not able to extract valid phrases that does not occur sufficiently frequently.

Although perhaps not as precise as the linguistic approach, the statistical approach

is still a good choice for extracting key phrases. Since it is based on the probable

occurrences in the collection, low-frequency phrases, which are more likely not to be

key phrase, will be removed automatically. Therefore, a statistical approach is very

well suited for extracting key phrases.
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There are some challenges for the statistical approach. Kenneth Church has

pointed out that some Bible literature has repeated patterns with up to 400 words

and constitutes a challenge for the n-gram technique because, without removal of the

pattern every sub-pattern in the 400-word sentence could be extracted. Removal of

a pattern from the corpus affects the frequency distribution of the corpus, especially

repetitive removals of many sub-patterns. An attempt to figure out the new frequency

without updating was tried but failed. Different researchers have tried different heuris-

tics to extract better phrases and avoid partial phrases.

A.3 Stemming

The following are summarized from articles [10,11,29–32].

High precision IR is often hard for a variety of reasons; one of these is the large

number of morphological variants for any given term. To address some of the issues

arising from a mismatch between different word forms used in the queries and the

relevant documents, researchers have long proposed the use of various stemming algo-

rithms to reduce terms to a common base form.

/A stemming algorithm is a computational procedure which reduces all words

with the same root (or, if prefixes are left untouched, the same stem) to a common

form0[29] In essence, a stemmer operates by matching the ending of a word against

a suffix dictionary, removing any suffix that is identified, and checking whether any

context-sensitive rules apply.

Stemming is a little different from lemmatization. Lemmatization takes all inflec-

tionally related forms of a word and groups them together under a single lemma. For

example, be, been, was, were and is can be achieved by lemmatization.

In poster [30], their experiments with data sets of varying document and query

sizes found that improvements in stemming accuracy yielded corresponding improve-

ments in retrieval precision with short queries. At its best performance level, thedic-

tionary based stemmer yielded significant improvements in precision on short queries.

The almost linear improvement in performance for ti with increasing coverage suggests

that further improvements in TF*IDF ranking for IR may be possible by including spe-

cialized, domain specific lexicons in the stem-classes.
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The Porter(1980) and Lovins(1968) stemming algorithms are the two popular al-

gorithms for stemming English words. Both algorithms use heuristic rules to remove

or transform English suffixes. Another approach to stemming is to use a dictionary

that explicitly lists the stem for every word that might be encountered in the given text.

Heuristics are usually preferred to a dictionary, due to the labor involved in constructing

the dictionary and the computer resources(storage space and execution time) required

to use the dictionary.

The Lovins stemmer is more aggressive than the Porter stemmer. That is, the

Lovins stemmer is more likely to map two words to the same stem, but it isalso

more likely to make mistakes. For example, the Lovins stemmer correctly maps

/psychology0and/psychologist0to the same stem,/psycholog0, but the Porter

stemmer incorrectly maps them to different stems,/psychologi0and/psychologist0.

On the other hand, the Porter stemmer correctly maps/police0and/policy0to dif-

ferent stems,/polic0and/polici0, but the Lovins stemmer incorrectly maps them to

the same stem,/polic0.

The original stemming algorithm paper was written in 1979 in the ComputerLab-

oratory, Cambridge(England), as part of a larger IR project. The Porter stemmer should

be regarded as/frozen0, that is, strictly defined, and not amenable to further modifi-

cation. As a stemmer, it is slightly inferior to the Snowball English or Porter2 stemmer,

which derives from it, and which is subjected to occasional improvements.

Snowball is a small string processing language designed for creating stemming

algorithms for use in Information Retrieval. It is/Snowball0named as a tribute to

SNOBOL, the excellent string handling language.

There are two main reasons for creating Snowball. One is the lack of readily

available stemming algorithms for languages other than English. The other is the con-

sciousness of a cretain failure on Porter’s part in promoting exact implementation of

the stemming algorithm described in [36], which has come to be called the Porterstem-

ming algorithm.

A.4 N-gram and Bi-gram

The following are summarized from articles [37,38].
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An N-gram is a sub-sequence of n items from a given sequence. This idea can be

traced to an experiment by Claude Shannon’s work in information theory. His ideawas

that given a sequence of letters, (for example, the sequence ”for ex”) what is the likeli-

hood of the next letter? From training data, you would derive a probabilitydistribution

for the next letter given a history of sizen : a = 0.4,b = 0.00001,c = 0. . . ; where the

probabilities of all possible ”next-letters” sums to 1.0.

More concisely, an n-gram is a model of predictingxi based onxi−1,xi−2, . . . ,xi−n.

In application to language modeling, because of computational limitationsand the open

nature of language(there are infinite possible words), independence assumptions are

made so that each word depends only on the last n words, making it a good Markov

model.

An n-gram of size 1 is a/unigram0; size 2 is a/bi-gram0(or, more appropriately

but less commonly, a digram); size 3 is a/trigram0; and size 4 or more is simply called

an/n-gram0or/n-1 order Markov Model0.

N-grams are a popular technique in statistical natural language processing. In

speech recognition, phonemes are modeled using a n-gram distribution. For parsing,

words are modeled such that each n-gram is composed of n words. For a sequence of

words, (for example/the dog smelled like a skunk0), the trigrams would be:/the

dog smelled0,/dog smelled like0,/smelled like a0, and/like a skunk0. For

sequences of characters, the trigrams that can be generated from/good morning0are

/goo0,/ood0,/od0,/d m0,/mo0, and so forth. Some practitioners preprocess

strings to remove spaces, others do not. In almost all cases, punctuation is removed

by preprocessing. N-grams can also be used for sequences of words or, in fact, for

almost any type of data. They have been used for example for extracting features for

clustering large sets of satellite earth images and for determining what part of theEarth

a particular image came from.

Bi-gram are groups of two letters, two syllables, or two words, and are very com-

monly used as the basis for simple statistical analysis of text; one of the most successful

language models for speech recognition. They are a type of N-gram.

Bi-grams help provide the conditional probability of a word given the preceding
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word, when Bayes’ theorem is applied:

P(Wn|Wn−1) =
P(Wn−1,Wn)

P(Wn−1)

That is, the probabilityP() of a wordWn given the preceding wordWn−1 is equal to

the probability of their bi-gram, or the co-occurrence of the two wordsP(Wn−1,Wn),

divided by the probability of the preceding word.

A.5 TF*IDF Method

The following are summarized from articles [39].

TF*IDF is a standard keyword identification method in information retrieval tasks.

It gives preference to words that have high frequency of occurrence in a single docu-

ment but rarely appear in the whole document collection. This involves in thefollowing

steps:

1. For each document, convert it to lower case.

2. Extract all tokens in the document, i.e., identify single words by removing punc-

tuation marks and numbers. A standard set of stop words(a, about, above, . . . )

is discarded at this stage.

3. Apply stemming to obtain word stems and update the number of documents in

which each word stem appears.

4. Once all documents are processed using the above three steps, calculate the

TF*IDF valuewi, j of word stemi in documentj using the following equation:

wi, j =
ni, j

|d j|
· log2

N
ni

whereni, j is the frequency of word stemi in documentj, |d j| is the number of

word stems in documentj, ni is the number of pages that contain word stemi,

andN is the total number of documents in consideration.

5. For each documentj, TF*IDF values of all word stems in this page are normal-

ized to unit length 1.0 as follows:

Wi, j =
wi, j

√

∑i w
2
i, j
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6. Finally, choose the top five word stems ranked by normalized TF*IDF values for

each document. The number 5 is chosen based on the fact that often 3 to 5 key

phrases are included in a technical article.
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21st Century with Allan Alter & Elliot Markowitz.

Data Archiving Headline

Enterprise Anti-matter Headline

ETech Headline

Google Music Google Music gets closer Garett Rogers.

online newsletter Headline

overkill Beware of broadband speed overkill

Oracle ONE Oracle ONE: Technology and Solutions Catalogue for Small,

Medium and Growing Businesses Oracle

real-time access This process must support both structured and unstructured data

with real-time access that is secure, compliant and automates the

information lifecycle management process.

storage initiative Federal government executives must implement a new generation

of storage initiatives that simplify storage infrastructure manage-

ment...
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SunRocket Company name

supercomputing Headline

Trialware Diskeeper 10 Trialware for Networks, 30-Day Trialware

Wearable Tech Headline

WinHEC The move comes less than a week before the company will host

its Windows Hardware Engineering Conference (WinHEC) in

Seattle.

Workplace Disruption Business Continuity: Managing Through Workplace Disruption.

xxx domain Supporters said a .xxx domain would have made it easier to con-

fine sex sites or filter them out...
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bonus pack Add up to $1,200 of value with the new BONUS PACKS.

Business Resilience Business Resilience: Proactive Measures for Forward-Looking

Enterprises IBM

Code Name Tracker Headline

googlepages Product name

Mobile Messaging Headline

Seamless Mobility Seamless Mobility: A Continuity of Experiences Across Do-

mains, Devices and Networks Motorola.

Serial Attached SCSI ...processor and Serial Attached SCSI hard drives offers dual core

...

transfer rates-speed The HP ProLiant DL385 server with AMD Opteron ? processor

and Serial Attached SCSI hard drives offers dual core processing

power and faster data transfer rates-speed and performance in

one sleek package.

user-access-protection

feature

The user-access-protection feature in Vista will add an extra layer

of security to Windows. But could too much security be a bad

thing?

Vista-capable The ”Vista-capable” program allows machines that meet a min-

imum set of requirements to tout themselves as able to run the

new Windows.

Watch Premium Get a 14 Day Free Trial of Microsoft Watch Premium!

Year-Ahead Planner Microsoft Watch Code Name Tracker 4.4 and Year-Ahead Plan-

ner 4.4
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Google Talk The big Google Talk fallacy in Hitwise’s Top 20 Google Domains

meme

integrating compliance Integrating Compliance Into Your Disaster Recovery Plan ZDNet

office-all-in-one Headline

Performance Monitoring Effective Change Management Through Application Perfor-

mance Monitoring

picasa Product name

SoBig Virus Headline
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Automated Discovery Automated Discovery: The First Step Toward Business Service

Management Success with Frank Derlfer.

Channel Business Headline

E-Mail article Headline

Enterprise Online Event Join AMD in the Enterprise Online Event

handy reference This handy reference card contains features at a glance, sales

objection handling, pricing guidelines & more.

Insider Information Microsoft News and Insider Information

IP Migration The Return on Voice over IP Migration

Licensing Requirements Headline

mop up Mopping Up Dirty Data

On-Demand eSeminars Headline

Open-Source Desktops Headline

Partner Recruitment Vernier Networks Steps Up Partner Recruitment

Protection Gap Close the Security Protection Gap with Integrated Threat Man-

agement with Elliot Markowitz.

Software Distributor Headline

Turnkey Integration Headline

two-way Web ...he is only now realizing his early vision of a two-way Web

where people can easily work together on the same page...

Unified Threat Manage-

ment

Unified Threat Management: The Best Defense Against Blended

Threats

Vendor Solutions Headline

Vernier Networks Vernier Networks Steps Up Partner Recruitment
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Vulnerability Manage-

ment

Using Vulnerability Management to Improve IT Security with

Frank Derfler.

Year-Ahead Calendar Product name
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