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Quick Acquisition of Topic-based Information/Knowledge from News Site Databases Hao Han National Institute of Informatics (NII), Japan !"#"$$%!&%'(



Abstract—Web news is an important resource of information/knowledge. We can analyze news to observe the difference in various topics (e.g. economy, health, and culture) and trends in the past years. However, the collection of topic-based Web news is considered as a long-period process usually. In this paper, an effective and ef cient Web-based knowledge acquisition approach is proposed to extract topic-based Web news full contents from the news site databases directly. This approach is applicable to the general news sites, and the experimental results show that it can extract the topic-based Web information/knowledge from news site databases automatically, quickly and accurately. Index Terms—Web-Based Tools, Knowledge Acquisition, News, Extraction, Database



I. I )*+,-./*0,) Nowadays, fresh news contents on a variety of topics are 12$"3 &42!526 !"6 7!62 !8!$9!192 :" 5 2 ;21 !5 142!5 5!?2 5 27 5: !&@A$42 5 2 62=$426 $"B:4C mation/knowledge. For example, if we want to compare the monthly topics of each country in the past years from CNN, we need to collect the CNN news about each country and analyze these news contents to learn the desired information for personal use (not anti-copyright republication). However, the process of the news pages collection consumes 7A& 5$72% .=A!99>D 5 2 ;21 (!32= &4!E924= !42 A=26 5: &:992&5 5 2 ;21 (!32=% * 2> !42 2F2&A526 !5 423A9!4 $"5248!9=D !"6 the collection process has to last for a long period of time $B E2 E!"5 5: &:992&5 5 2 "2E= (!32= :B 9:"3 (24$:6% ;2 6: ":5 5 $"< 2!& :"2 :B 5 2 &:992&526 ;21 (!32= $= A=!192 12&!A=2 5 242 !42 7!"> ":"C"2E= ;21 (!32=D =A& != 5 2 blog pages, advertisement pages and even similar pages with 6$BB242"5 .+G=% H:725$72=D E2 'A=5 E!"5 5: &:992&5 5 2 "2E= with speciIc topics such as the news on ”soccer” or ”whaling”, and the other collected news are undesired. Furthermore, the news sites are crawled to Ind as many news pages as possible, but actually, it is difIcult to acquire the old news pages because the latest news are shown prior to the old news. Besides, in a news page, there are advertisement, related stories and other undesired parts usually. In order to recognize and extract the parts of news contents from the news pages, the extraction patterns are generated based on the layout of news pages. ;21 (!32 9!>:A5 $= 5 2 =5>92 :B 34!( $& 62=$3" $" E $& 52F5 :4 ($&5A42= !42 =25 :A5 :" ! ;21 (!32% * 2 6$BB242"5 "2E= =$52= A=2 the different news pages layout, and each news site uses more than one layout usually. It is necessary to generate many news contents extraction patterns manually or automatically for each news site. It is a costly work. Moreover, the news sites update



the layout of news pages irregularly. If the news sites update the layout of news pages, the corresponding analysis has to be done again. Therefore, it is not easy to extract news contents on the speciIc topics from news sites quickly, and the current methods of news pages collection and news contents extraction can not work efIciently. In this paper, we propose an approach to extract the topic1!=26 ;21 $"B:47!5$:"J% ;2 A=2 5 2=2 "2E= =2!4& 2"3$"2= 5: =2!4& B:4 5 2 news by giving the keywords of speciIc topics, and extract the page URLs and titles of the matched news from the search result pages automatically. Then we use an efIcient extraction algorithm to extract the full contents of the news E$5 :A5 ;21 (!32 9!>:A5 !"!9>=$=% ;2 &!" 62=$3"!52 5 2 target news sites, publication dates/periods (e.g. last week, this month, from 2008 to 2010) and topics. A topic is a 6$=&4252 ($2&2 :B &:"52"5 5 !5 $= !1:A5 ! =A1'2&5D =A& != ! =24$2= :B &:A"54$2=D =(:45=D &:7(!"$2= !"6 25&% ,A4 !((4:!& is applicable to the general news sites and can extract a large number of news including the old ones published some years ago. Our main purpose is to provide a practical and easyto-use Web-based information/knowledge acquisition tool for news-oriented research. The organization of the rest of this paper is as follows. In Section 2 we give the motivation of our research and an overview of the related work. In Section 3, 4 and 5, we 2F(9!$" :A4 5:($&C1!=26 ;21 $"B:47!5$:"J=$= !"6 &:7(!4$=:" :B ;21 "2E= $" 7!"> 7!':4 5:($&=D $5 $= "2&2==!4> 5: &:992&5 5 2 "2E= E$5 speciIc topics from one or many designated news sites over a 9:"3 (24$:6 :B 5$72% H:72 429!526 E:4< != 122" 6:"2 :" ;21 news collection or extraction. For the news pages collection, 5 2 ;21 (!32= &4!E924= !42 :B52" A=26% * 2> !42 2F2&A526 to collect the news pages from news sites and the collection process costs much time. Several collection approaches and systems have been proposed. More and more news sites distribute news by RSS. Generally, news sites classify the
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news into different categories and publish them by RSS feeds. However, different news site uses different categories and RSS B226= 'A=5 &:7(4$=2 5 2 9!52=5 "2E=% N:4 2F!7(92D /)) (4:C vides RSS feeds by Ields such as science, sports, business and etc, while AllAfrica (allafrica.com) offers RSS feeds grouped 1> &:A"54$2=J423$:"=% L990","2)2E= OEEE%!99$":"2"2E=%&:7P is a news search system based on automatic extraction of search results from search engines [9]. It passes each user query to the existing search engines of news sites, collects their search results for presentation to the user. However, the users of this system can not select the target news sites, and 'A=5 &:992&5 5 2 42=A95= B4:7 5 2 Irst search result page. Google News (news.google.com) provides the news search service and distributes the news search results by RSS or Atom. If we use the default or advanced search of Google News, we can select the target news sites, but the publication date/period selection is weak. If we use the archive search, we can not select the target news sites. If we use the search result RSS feeds, only the results from the Irst search result page can be collected. These methods/systems can not satisfy the Qexible and quick collection of news pages very well. Moreover, these methods can not realize the comprehensive analysis or comparison of news because they can not extract the full contents of each news. They can not easily answer the questions like ”which countries had an argument over whaling during the last years and whether the other countries were attracted to discuss it as the arguments went on”. For the news contents extraction, a number of approaches have been proposed to analyze the layout of the news pages with the purpose of manual or semi-automatic example-based information extraction pattern learning, and to extract the news contents from the general news pages ultimately. Reis et al. gave a calculation of the edit distance between two given 5422= B:4 5 2 !A5:7!5$& ;21 "2E= &:"52"5= 2F54!&5$:" RST% NA 2F54!&5= 7!$" 52F5 of a news site without having banners, advertisements and navigation links mixed up. It analyzes the layout of each page in a certain web site and Igures out where the main text is located. All the analysis can be done automatically with little human intervention. However, this approach runs slowly at contents parsing and extraction, and sometimes news titles are missing. TSReC [6] provides a hybrid method for news contents extraction. It uses tag sequence and tree matching



to detect the parts of news contents from a target news site. However, for these methods, if the news sites change the layout of news pages, the analysis of layout or tag sequence has to be done again. As the layout-independent extraction approaches, TidyRead (www.tidyread.com) and Readabil$5> O9!1%!4&VW%&:7J2F(24$72"5=J42!6!1$9$5>P 42"624 ;21 (!32= with better readability as an-easy-to-read manner by extracting the context text and removing the cluttered materials. They 4A" != (9A3C$" :4 1:: != = :E" $" Fig. 1: news pages collection and news full contents extraction. N$4=59>D E2 &:992&5 5 2 5:($&C1!=26 "2E= (!32=% ;2 &42!52 a submitting emulator to emulate the submitting process of =2!4& 2"3$"2 :B 5 2 5!4325 "2E= =$52% ;2 325 5 2 =2!4& keywords of a speciIc topic and send them to the emulator one by one, then extract news titles and URLs of news pages from the continuous search result pages. Secondly, we extract the "2E= &:"52"5= B4:7 5 2 "2E= (!32=% ;2 (4:(:=2 !" 2F54!&5$:"
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algorithm special for news pages, which can extract the news contents from a news page only by using the news title.



N$3% Z%



,8248$2E :B :A4 =>=527



IV. N Y;H PAGES C ,GGY/*0,) ;2 &:992&5 "2E= (!32= B4:7 "2E= =$52 =2!4& 2"3$"2=% L95 :A3 7!"> ;21 =$52=D =A& != L7!?:" !"6 [:A*A12D :(2" 5 2$4 =2!4& 2"3$"2 =248$&2= 1> ;21 =248$&2 L\0=D 7:=5 :B 5 2 "2E= =$52=D =A& != /)) !"6 ]]/D 6: ":5 (4:8$62 ;21 =248$&2= B:4 5 2$4 "2E= =2!4& 2"3$"2=% ;2 !82 5: 2F54!&5 5 2 partial information, such as news titles, news page URLs and publication dates, from the news search result pages. As shown in Fig. 2, we generate a submitting emulator for designated news site, and send the search keywords to the submitting emulator to receive the search result pages. Then, we analyze the search result page to extract the news titles and URLs.



N$3% S%



,8248$2E :B "2E= (!32= &:992&5$:"



A. Submitting Emulator .=A!99>D $" ! "2E= ;21 =$52D 5 242 $= ! =$52C=$62 =2!4& 2"3$"2 used to get the requests from users and return the search result pages. The users enter the query keywords into a form-input Ield by keyboard and click the submit button by mouse to send 5 2 @A24>% N:4 5 2 42@A2=5 =A17$55$"3D 5 242 !42 \,H* 725 :6 !"6 ^Y* 725 :6D !"6 =:72 "2E= ;21 =$52= A=2 5 2 2"&4>(526 codes or randomly generated codes. In order to get the search result pages from all kinds of news sites automatically, we use HtmlUnit (htmlunit.sourceforge.net) to emulate the submitting operation instead of URL templating mechanism. ;2 "226 5: 325 5 2 =5!45 ;21 (!32 E $& &:7(4$=2= 5 2 form-input Ield and submit button of search engine. Usually,



5 $= =5!45 ;21 (!32 $= 5 2 5:( (!32 :B "2E= =$52 :4 ! =2!4& result page of news site. Then we analyze the HTML document :B 5 $= ;21 (!32 5: Ind the  nodes. If a form comprises a text input eld and a button next to this text input eld, and the server-side form handler of this form is within this news site, we think it is a possible form which includes the necessary form-input Ield and submit button. If we Ind 7:42 5 !" :"2 (:==$192 B:47 $" 5 $= ;21 (!32D E2 & ::=2 5 2 Irst one as our Inal selection because the target form is at the 5:( =$62 :B ;21 (!32 A=A!99>% ;2 32"24!52 ! =A17$55$"3 27A9!5:4 !"6 =2"6 5 2 =2!4& keyword to it. Submitting emulator uses HtmlUnit to emulate the submitting process (input the search keyword into text Ield and click the button to complete the actual submit). Finally, we get the response page (search result page) from submitting emulator. All the processes of submitting emulator generation in our approach are completed automatically after the start ;21 (!32 $= 3$82"% B. News Title and News Page URL Extraction After we get the search result page, we need to extract the news titles and news page URLs. There are links to the advertisement pages, video pages, external non-news pages and other irrelevant information besides the page links to matched news. Fortunately, there are some similar features in the news search result pages of most news sites, which can be used to extract the news titles and links to the news pages. • Each search result set contains the similar information at the similar position such as news page link, news title, headline and publication date. • The news title is contained inside the news page link as text value. • Matched news are listed in a column and spread over multi-pages. • All the news search result pages from a news site search 2"3$"2 !82 5 2 =!72 ;21 (!32 9!>:A5% ;2 2F54!&5 !99 5 2 9$"< ":62= B4:7 5 2 X*_G 6:&A72"5 of search result page, and Ind out the news page link nodes. Through our analysis of search result pages of many news sites, we Ind that the news page link node has some common B2!5A42= $" $5= 52F5 !"6 (!5 O`\!5 2F(42==$:"P% ;2 &!9&A9!52 the possibility value of link node by the following steps. Usually, a larger possibility value represents the corresponding link node is more possible to be a news page link node. ZP ;2 =(9$5 5 2 52F5 8!9A2 :B 9$"< ":62 $"5: E:46 9$=5 W L using whitespace as the delimiter, and get the length of W L as L1 (L1 ≥ 1). SP ;2 &!9&A9!52 5 2 :&&A442"&2 5$72 :B =2!4& E:46 $" W L as L2 (L2 ≥ 0). aP ;2 325 5 2 (!5 :B 9$"< ":62 $"&9A6$"3 5 2 0- !"6 &9!== 8!9A2% ;2 &!9&A9!52 5 2 :&&A442"&2 5$72 :B b"2E=b !"6 b=2!4& b !"6 b42=A95b $" (!5 42=(2&5$829>% ;2 &:A"5 these three values up to get the sum value L3 (L3 ≥ 0). cP ;2 &!9&A9!52 5 2 (:==$1$9$5> 8!9A2 :B 2!& 9$"< != P by using the following formula.
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P = L1 × (L2 + α) × (L3 + β)



(1)



where, α = 0 if L2 > 0, and α = 1 if L2 = 0. Similarly, β = 0 if L3 > 0, and β = 1 if L3 = 0% ;2 &!" ":5 make certain that the search keyword must occur in the news title because the search range contains not only the news title but also the news contents, which is not visibile in the search result page. Also, the value of L3 7!> 12 W $" 7!"> "2E= =$52=%;2 A=2 α and β to avoid the possible occurrence of P=0. They work well and do not bring the negatives to the actual extraction in our experiments. In some news search result pages, the link node with the largest possibility value is not a link node of the news page always (e.g. a link to contextual advertising or blog). Usually, 5 2 "2E= (!32 9$" 8!9A2 PN of all the link nodes, and get the root mean square RP as a threshold. � PN2 RP = (2) |N | where, |N | is the sum of link nodes. 2) For each Node N , we calculate PN as follows.



PN =



! PN



n∈ChildN



Pn



(N is a link node) (Pn > RP)



(3)



where, ChildN is a set of child nodes of the node N . Fig. 3 shows an example of calculation of P .



Fig. 4.



Selection (largest P)



If the paths of these nodes show that these nodes are listed in a column, we think they are the Inal extraction results and represent the news page links because most news sites show 5 2 =2!4& 42=A95= $" ! &:9A7"D ":5 $" ! 4:E% ,5 24E$=2D E2 think the search result page does not comprise the matched news and shows the message like ”No Results Found” because the search engine does not Ind the corresponding news about the search keyword in news database. The news search results are spread over multi-pages and we need to extract the page number links for our continuous query and extraction. The extraction of these links has to satisfy the following rules. 1) The text values of links are a series of numbers such as 1,2,3.... 2) The href attribute values of links have the similar length. 3) The links are listed in a row. ;2 A=2 5 2 (!5 = :B "2E= (!32 9$"< ":62= 5: 2F54!&5 5 2 news page link nodes directly from the second result page. If we search for the news for many search keywords continually in a news site, we use these paths to extract the news page links and page number links directly. C. Publication Date Extraction



Fig. 3.



Calculation of P



aP ;2 =292&5 5 2 & $96 ":62 E :=2 8!9A2 $= 5 2 9!432=5 among the sibling nodes from root node to leaf nodes as shown in Fig. 4. ;2 5 $"< 5 2 Inal selected child node is the link node of a news page, and use the path of this node to extract the list of ":62= E$5 5 2 =$7$9!4 (!5 = O9$


The publication date is necessary if we collect the news of a speciIc period. For example, we need to extract the news of baseball of the last 5 years if we want to Ind out which team was the annual focus of attention in the last 5 years. Different news sites choose the different formats of date information such as ”March 7, 2011”, ”Mar. 7, 11” and ”20113-7”. Table I shows the most used format patterns of date $"B:47!5$:"% ;2 A=2 5 2=2 (!5524"= 5: Ind the publication date in search results. Usually, a news site displays the publication date at the same position in a search result and uses a same pattern for all the publication dates in all search results. After we Ind a publication date in a search result, we can use the similar paths and same pattern to extract other news publication dates from search results easily. V. N Y;H F ULL C ,)*Y)*H E `*+L/*0,) ;2 2F54!&5 5 2 BA99 &:"52"5= :B "2E= B4:7 :A4 &:992&526 news pages. The news pages from different news sites use the different page layout and news sites update their news page
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TABLE I P .]G0/L*0,) -L*Y N,+_L* \L**Y+) Pattern [[ [[[[ MMM MM DD Mark



Component [2!4 [2!4 Month Month Day Delimiter



Format 2-digit number 4-digit number Text Number Number Character



Example 11 2011 Mar, March 3, 03 7, 07 ’,’ ’-’ ’/’ ’ ’



9!>:A5 $4423A9!49>% ;2 (4:(:=2 :A4 "2E= &:"52"5= 2F54!&5$:" algorithm, which is independent of the layout of news page and !((9$&!192 5: 5 2 32"24!9 "2E= (!32=% ;2 6252&5 5 2 (:=$5$:" of a news title in the news page and extract the body of news (paragraphs of news contents). The Irst process detects position of a news title in the obtained news page. The news title is a piece of important information for the recognition of the news contents from the full text of news page. If we correctly locate the position of the title in a news page, the position of news contents text would be found easily because the contents text is a list of paragraphs closely preceded by the title usually. In addition, for a news, the contents describe the same topic of news title in detail, and the words constituting the title would occur in the news contents frequently usually. The second process detects a part of the news body and extracts the whole body. Since body of a news is usually preceded by its title, the process tries to Ind the news body in some ”contents ranges” at Irst, and, if it cannot Ind out the body in the range, it tries to Ind the body in a ”reserve range”. ”Contents range” and ”reserve range” are parts which 7$3 5 $"&9A62 5 2 "2E= 1:6>% ;2 3!82 ! 625!$926 62=&4$(5$:" of extraction algorithm in [4].



7:=5 :B 5 27 !82 5 2 92!624= RZT% ;2 A=26 5 2=2 &:A"C try/region names and leader names as our search keywords. ;2 &:992&526 5 2 "2E= (!32 .+G= !"6 5$592= B4:7 5 2 ZW (No.1-No.10, if the total number of pages is less than 10, we got them all) result pages of each keyword. As shown in Table II, Page Collection is the average execution time of extracting the news page URLs and titles from one result page (including the submitting emulation process), and Contents Extraction is the average execution time of extracting the news contents from one news page. The submitting emulation of 5E: "2E= =$52= O;!= $"35:" \:=5 !"6 `$" A!"25P B!$926D !"6 the corresponding Contents Extraction values are calculated by extracting news contents from manually collected/saved 42=A95 (!32=% ;2 =292&526 dWW "2E= (!32 .+G= 4!"6:79> !"6 checked them one by one manually, and found that 17 news pages could not be obtained (the server responded the message like ”page not found”). B. Experiment 2 (precision ≃ 97.0%) ;2 =2"5 5 2 E:46= A=26 $" YF(24$72"5 Z 5: =A17$55$"3 emulator one by one, and extracted 96,095 news titles and page URLs of matched news (published from January 1, 2003 5: -2&27124 aZD SWWUP B4:7 "2E= 6!5!1!=2 :B /))% ,A4 computer (CPU: Intel Pentium M 1.30GHz, Memory: 1.0GB +L_D )25E:4


VI. E KLG.L*0,)



TABLE III E `*+L/*0,) +YH.G* ,N E `\Y+0_Y)* 2



In this section, we give the experiments to test our algorithms and analyze the experimental results to evaluate our !((4:!& % ;2 A=2 5 2 "2E= =$52= 9$=526 $" *!192 00 != :A4 52=5 bed. These news sites are the popular on-line news publishers, including the global and domestic news sites.



Sum 200



Extracted 198



Success 192



Failure 6



Precision 96%



A. Experiment 1



C. Experiment 3 (precision ≃ 97.4%)



;2 =292&526 5 2 &:A"54$2=J423$:"= !"6 5 2$4 92!624= != :A4 test topics. There are 242 countries/regions in the world and



;2 !82 &4!E926 !"6 2F54!&526 7:42 5 !" Z%f 7$99$:" "2E= &:"52"5= B4:7 af B!7:A= "2E= =$52= RcT =$"&2 SWWU% ;2 =292&5 2500 news articles randomly and check them one by one manually. The experiment result is listed in Table IV.



TABLE II L 0H* ,N )Y;H H0*YH L)- Y`Y/.*0,) *0_Y Country/Region



News Site



United States



CNN )2E [:4< *$72= ;!= $"35:" \:=5 BBC All Africa `$" A!"25 France 24 Mainichi Daily News Chosun Ilbo



United Kingdom Africa China France Japan South Korea



Page Collection (second) 14.3 4.6 × 3.6 7.3 × 8.6 9.3 6.6



Contents Extraction (millisecond) 6.02 0.63 (6.62) 3.19 2.98 (2.94) 3.67 2.40 0.52



TABLE IV E `*+L/*0,) +YH.G* ,N E `\Y+0_Y)* 3 Sum 2500



Success 2434



Failure 66



Precision 97.4%



D. Analysis and Evaluation ;2 A=2 5 2 Irst and second experiments to test our submitting emulator and news page collection algorithm. It proves that our approach can extract the news titles and URLs of news pages of a long period from news site databases easily and
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@A$&% ,A4 !((4:!& $= !((9$&!192 5: 5 2 32"24!9 "2E= =$52 search engines and does not need the methods like machine learning or extraction pattern matching, which cost much time when news sites change the layout of search result pages. However, some news sites use the external JavaScript Iles comprising the complicated JavaScript functions to realize the request submitting, or even the minor syntax errors occur in ;21 (!32= E 242 5 2 =2!4& E:46= !42 $"(A5526% L95 :A3 5 2 7:=5 :B 5 2 &A442"5 ;21 14:E=24=D =A& != N$42B:F !"6 0"524"25 YF(9:424D &!" 4A" =7::5 9> :" 5 2=2 ;21 (!32=D our submitting emulator still can not emulate this kind of =A17$55$"3 (4:&2==2=% ;2 5 $"< $5 $= ! 1A3 :B X579."$5 !"6 wish the new version would solve this problem in the future. Furthermore, the emulation processes of some news sites run slowly. For example, the emulation of submitting search keyword to CNN news search engine costs about 10 seconds. Moreover, some old news pages are not obtained though their URLs and news titles are shown in news search result pages. ;2 A=2 5 2 =2&:"6 !"6 5 $46 2F(24$72"5= 5: 52=5 :A4 "2E= BA99 &:"52"5= 2F54!&5$:" !93:4$5 7% ;2 A=2 ! 9!432 "A7124 :B news to test our algorithm and the experimental results prove that our extraction algorithm is highly accurate over a long period of time. Although the news sites change the layout of news pages irregularly, our extraction method works well and the precision of extraction is over 97%. However, in some news pages, a paragraph, usually the outline of news, shows in different style compared to other paragraphs. This kind of paragraph looks like a non-news part such as an advertisement in text format, and is omitted in the extraction. Moreover, some news contents are too short to recognize from the news pages. For example, a news Qash about baseball game result, which &:"5!$"= 'A=5 ! = :45 (!4!34!( :B 52" E:46=D 7!>12 &!" ":5 be extracted correctly. Compared with other developed extraction systems, our extraction approach has the following strong points. ZP ,A4 2F54!&5$:" =>=527 $= &:"=54A&526 2!=$9>D 282" B:4 5 2 users who know little about the information extraction technologies. The extraction processes run automatically, such as submitting emulator generation, news pages collection and news contents extraction. It needs little maintenance during the long period extraction. ;2 6: ":5 "226 5: !"!9>?2 5 2 9!>:A5 :B =2!4& 42=A95 pages and news pages of news sites since our extraction !93:4$5 7 $= $"62(2"62"5 :B 5 2 9!>:A5 :B ;21 (!32=% 05 does not need to reconIgure extraction even though the news sites change the layout of news pages. SP ,A4 2F54!&5$:" =>=527 =A((:45= 5 2 62=$3"!5$:" :B "2E= collection/extraction range, such as the target news site, news topic and publication date. By analysis of extracted news contents, we can compare the viewpoint of a topic among different news sites, see monthly/yearly variation of a topic, observe co-occurrence of one or two country names, and Ind other useful information/knowledge. aP ,A4 2F54!&5$:" =>=527 4A"= @A$& 12&!A=2 :B =$7(92 and efIcient algorithms. For the extraction of a large number of news, a simple algorithm of low computa-



tional complexity saves a considerable amount of time. For example, the contents extraction from a CNN news page costs 6.02 milliseconds averagely (excluding reading news pages from news sites and saving the extraction results into local hard disk), which is more efIcient than other developed methods. VII. C ,)/G.H0,) In this paper, we have presented an effective and efIcient approach to realize the quick and automatic extraction of topic1!=26 ;21 $"B:47!5$:"J A=$"3 5 2 =$52C=$62 =2!4& 2"3$"2=% ;2 (4:(:=26 !" !93:C rithm to extract the news titles and news page URLs from =2!4& 42=A95 (!32=% ;2 !9=: (4:(:=26 !" !93:4$5 7 5: 2F54!&5 5 2 "2E= BA99 &:"52"5= B4:7 "2E= (!32=% ,A4 2F54!&5$:" 725 C ods are applicable to the general news sites. All the processes :B 2F54!&5$:" !42 &:7(92526 !A5:7!5$&!99>% ,A4 2F(24$72"5!9 results on several news sites show that our extraction system works well and the proposed approach is very promising. As future work, we will modify our algorithm to improve the accuracy rate even further, and observe difference in various topics among countries/regions to discover useful information and knowledge from news sites. Moreover, we will extend our approach to different kinds of information/knowledge sites and construct the corresponding analysis system. VIII. A/M),;GY-^Y_Y)* ;2 34!52BA99> !&: *2& P !"6 M2$?: ,>!7! O)00P% * $= E:4< E!= (!45$!99> =A((:4526 1> ! ^4!"5C$"C Aid for ScientiIc Research A (No.22240007) from the Japan Society for the Promotion of Science (JSPS). R EFERENCES [1] BBC Country ProIles. http://news.bbc.co.uk/1/hi/country proIles/default.stm. [2] D. de Castro Reis, P. B. Golgher, A. S. da Silva, and A. H. F. G!2"624% LA5:7!5$& ;21 "2E= 2F54!&5$:" A=$"3 5422 26$5 6$=5!"&2% 0" The Proceedings of the 13th International Conference on World Wide Web, pages 502–511, 2004. RaT N% NA=527 B:4 ;21 =248$&2 32"24!5$:"% 0" The Proceedings of 8th International Conference on Web Engineering, pages 354–357, 2008. RiT [% G$D `% _2"3D j% G$D !"6 G% ;!"3% X>14$6 725 :6 B:4 !A5:7!526 "2E= &:"52"5 2F54!&5$:" B4:7 5 2 ;21% 0" The Proceedings of the 7th International Conference on Web Information Systems Engineering, pages 327–338, 2006. RUT [% H $">!7!% Webstemmer. http://www.unixuser.org/˜euske/python/webstemmer/. RfT h% ;!"3D `% X2D /% ;!"3D h% \2$D h% ]AD /% / 2"D k% ^A!"D !"6 ^% GA% News article extraction with template-independent wrapper. In The Proceedings of the 18th International Conference on World Wide Web, pages 1085–1086, 2009. RVT X% k !:D ;% _2"3D !"6 /% [A% LA5:7!5$& 2F54!&5$:" :B 6>"!7$& 42&:46 sections from search engine result pages. In The Proceedings of the 32nd International Conference on Very Large Data Bases, pages 989–1000, 2006. RZWT H% k 2"3D +% H:"3D !"6 h%C+% ;2"% *27(9!52C$"62(2"62"5 "2E= 2F54!&C tion based on visual consistency. In The Proceedings of the 22th AAAI Conference on Arti cial Intelligence, pages 1507–1513, 2007.
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