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TiDE: Template-Independent Discourse Data Extraction Jayendra Barua (IIT Roorkee), Dhaval Patel (IIT Roorkee) and Vikram Goyal (IIIT Delhi)



Discourse Data • News Website Discourse News Comments



• Review Website Discourse User Reviews



• Social Networking Website Discourse Users Posts



• Discussion Forums User Discussions



Because of high user engagement in Discourse Websites Discourse Data is generated in huge volume.



Discourse Data



Researches exploiting Discourse Data Opinion Mining [5],[6],[7]



News Popularity Prediction [12]



and many more……



Sentiment Analysis [3],[4 ] Content Recommendation for User [1],[2],[3]



Studying the online behavior of people based on their comments [13]



Ways of retrieving Discourse Data 1) Some of the Discourse websites provides discourse data through API. Such as Facebook and Twitter. Not all websites allows access through API for e.g. Tripadvisor. Snippet from Tripadvisor web-site



2) Need to request the Discourse website owners for getting Discourse Data. 3) Template dependent Web scraping. (need to write a web scrapper separately for each discourse website)



Can we scrap the discourse data through a template independent approach?



TiDE: Template-Independent Discourse Data Extraction • In this paper, we present a Template-Independent approach TiDE, which extracts the Discourse Data from Discourse websites irrespective of template of website. • Our approach aims to identify all the parts of information in discourse data separately, such as comment text, commenter name and discussion structure. • Other template-independent approaches such as Banks et. al. [9], Subercaze et. al. [10] and Mining Data Records[11] detects a single comment as a single record only. They do not detect detailed information such as comment text, commenter and discussion structures.



Comment Page • We assume that in Discourse websites there is a separate comment page for each entity



Snippet of Comment Page of Yelp Website



Each Discourse Website has its own template for publishing user discourse, which makes discourse extraction a challenging task



Comment Page Structure • By studying the HTML structure of Comment Pages of different discourse websites, We observed that Discourse websites uses different HTML tags but follow some common layout while publishing comments. • So, we introduce the concept of Comment Page Structure (CPS) to model the layout of comment web page.



Components of Comment Page Structure (CPS) • Parent Comment Block • Comment Block • Reply Comment Block



• Comment Tag • Author Tag



Given a Comment page, we aim to extract these components in order to extract the Discourse data



Identifying CPS Components Approach We parse the comment page to create a DOM tree, where each node represents an html tag . Next, we identify the CPS components in the DOM Tree. 1) Locate Comment blocks • Locate Comment Tags (using maximum text count heuristic) • Identify Parent Comment Block (as common ancestor of Comment Tags) • Identify Comment block (as Immediate children of Parent Comment Block) 2) Extraction of Comments, Discussion Structure and Commenter information



• Identification of comment text with discussion structure (using PathStrings of comment tag) • Identification of author information (as first  node of comment block) • Identification of Reply comment block (applying max common prefix heuristic on PathStrings of Comment Tags)



Locate Comment Tags • Comment Tags contains ”Comment Text”.



• In a Comment page, majority of text Content is contributed by Comment Tags. (MAX TEXT-COUNT HEURISTICS) • Comment Tags in a Comment page generally have same Tagname, attributes and attribute values e.g. 



• So, we identify nodes in DOM Tree of comment page which are having same Tag, attributes and attribute values and which together contributes majority of text in the Comment page as Comment Tags.



Locate Comment Tags Algorithm to Locate Comment Tags  To identify the comment tags, we traverse the DOM tree of comment page and hash the char-count of each node (excluding children text-count) in a hash-table using following key. TagName class=value & if attribute “class” is present in node t  keyt = TagName atr1 =val1 atr2 =val2 .. atrk =valk Otherwise  Where t is a node in DOM Tree  if keyt for a node t already exist in hash-table, we increment the value corresponding to keyt in hash table by char-count of node t.  Next, we found the key Kmax with max char-count value in hashtable.  This key Kmax represents the Comment Tag in the Comment Page.  So every tag in comment page having same tag name as of Kmax along with same attributes and corresponding values is Comment Tag.



Locate Comment Block HTML



HEAD



BODY



 Common Ancestor



Comment Block Tag



Comment Block Tag



Comment Block Tag



Comment Block Tag



Comment Tag



Comment Tag



Comment Tag



Comment Tag



Comment Text



Comment Text



Comment Text



Comment Text



• We have used PathStrings to Identify the Common Ancestor



PathString



• A Path-String of a node n in given DOM tree is a path from the root node to the node n along with the positional information of each node on the path. • Number of nodes in PathString is path-length.

















   




 




PathString : html:0-body:1-div:1-ul:0-p:1



PathLength: 5



Locate Comment Blocks Identify the Parent Comment Block  Parent Comment block is the common ancestor of all the Comment tags.  To Identify Common Ancestor we use PathStrings. PathString of an HTML node in the DOM tree delineates the path to root node.  We created a Comment Path List by identifying PathString of all the Comment Tags and apply Common ancestor method to get the Parent Comment Block .



Locate Comment Blocks • Identify the Comment Blocks  Comment Blocks are immediate children of Parent Comment Block and thus can be easily identified. Parent Comment Comment Block Block 
 list"> entry">  n"> reviews"> 
 > “> Web Site



Comment Tag



Identified Comment Tag, Parent Comment Block and Comment Block from three Discourse Websites



Extraction of Comment Text • Comment text is embedded inside the Comment Tag, and we have already discovered the Comment Tag in the previous step. • So, Comment text can be easily identified by searching all the occurrences of the Comment Tag in the given Comment Block and output each occurrence as a comment text. • However, we still need to discover the discussion structure.



Extracting Discussion Structure • There can be three possible configurations in discussion structure of comments.



• In most of the Discourse websites nesting of comment blocks is used to accommodate reply comments. • Note that, nesting of comment block increases PathString length of Reply comment Block. • We have leveraged the length of PathString of Comment Tags to identify the discussion structure among comments.



Extracting Discussion Structure 








 Parent Comment Block







Comment Blocks



 




Reply Comment Block



	 



C1








C2





	



	 





	 



C4



C3



Extracting Discussion Structure Comment Path List : C1: html:0-body:1-div:1-ul:0-li:0-p:0 length:6 C2: html:0-body:1-div:1-ul:0-li:1-p:0 length:6 C3: html:0-body:1-div:1-ul:0-li:1-ul:1-li:0-p:0 length:8 C4: html:0-body:1-div:1-ul:0-li:2-p:0 length:6



• Variation in length of PathString on nesting of reply comments is



used for identifying the comment-reply relationship. • From Pathstrings shown above, it can be easily deduced that C3 is reply of C2 , Since path-length of C3 > pathlength of C2



Extracting Discussion Structure • Following criteria captures the comment-reply relationship among comments. If Comments Tags are traversed in DFS manner in the DOM tree to create Pathlist. 𝑐𝑡𝑗−1 𝑃𝑎𝑟𝑒𝑛𝑡𝑗 = 𝑝𝑎𝑟𝑒𝑛𝑡𝑗−1 𝑝𝑎𝑟𝑒𝑛𝑡𝑋



if path−length pj >path−length(pj−1 ) if path−length pj =path−length(pj−1 ) if path−length pj 


Where X  [2,j-1] such that pX is nearest Path-String to pj in path-list and path-length(pj)=path-length(pX). 𝑐𝑡𝑖−1 is Comment Text of (i-1) comment in Pathlist.



Extracting Commenter Information • In most of the Discourse websites , the commenter information is published using anchor tag . • The anchor tag  navigates reader to the profile page of the commenter. • Generally, the “First” anchor tag  (which contains text) of the Comment Block or Reply-Comment Block is used to encode the author information. • By “First” we mean “the first  tag obtained while traversing the DOM-tree of Comment Block in DFS manner”. • The Commenter name generally appears before comment text as shown in figure below. Therefore,  tag containing commenter info also appears first in the DOM tree.



Identify Reply Comment Block • Consider a Comment Block having two Comment Tags with PathStrings P(C2) and P(C3). And C2 is parent of C3 • P(C2): html:0-body:1-div:1-ul:0-li:1-p:0 length:6 • P(C3): html:0-body:1-div:1-ul:0-li:1-ul:1-li:0-p:0 • The maximum common prefix between P(C2) and P(C3) : mcpc2,c3 : html:0-body:1-div:1-ul:0-li:1. • The immediate tag in PB after mcpc2,c3 is ul:1. This tag is the root node in the sub-tree of Reply Comment Block



Identify Reply Comment Block 
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Comment Block Containing two Comments C2 and C3
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Experiments • Implementation We have implemented TiDE algorithm in Java programming language using Jsoup API (implementation available at http://bit.ly/1Fcmemp). • Dataset: Type



Review Websites Third Party Commenting Systems Youtube TOTAL



Number of Websites 15



No of Comment Pages 20



300



Contains Discussion N



3



80



240



Y



1 19



20



20 560



Y -



Total Pages



We make sure that every comment page in dataset have comments. To prepare Ground Truth, we have implemented template dependent scrappers for all the 19 websites in dataset.



Experiments Comparative study of Comment Block discovery techniques • For Comparison, we have implemented Bank [9] algorithm • Bank algorithm outputs the XPath expression of posting-structure (Called as Comment Block in our terminology). • Both the algorithms, TiDE and Bank[9], are applied on each comment page of the experimental dataset. • We compare extracted Comment Blocks /Posting Structure with the Comment Blocks of ground-truth. (metrics : % Correct Comment Blocks in ground Truth) S. No.



Review Website



Accuracy TiDE 95.00%



S. No.



Review Website



11



1



Citysearch



Bank 0.00%



2



Dealerrater



0.00%



100.00%



12



3 4



Foursquare Insiderpages



0.00% 10.00%



95.00% 80.00%



13 14



Trustpilot Urbanspo on Virtualtou rist Yelp



5 6 7 8 9



Merchant circle Metacritic Rottentomatoes Travbuddy Traveller



68.18% 0.00% 0.00% 94.44% 0.00%



100.00% 100.00% 100.00% 100.00% 100.00%



15 16 17 18 19



Twitter Disqus Vuukle Facebook Youtube



10



Tripadvisor



0.00%



100.00%



Accuracy Bank 0.00%



TiDE 100.00%



0.00%



100.00%



50.00% 100.00%



100.00% 100.00%



90.00% 0.00% 0.00% 0.00% 70.00%



95.00% 100.00% 100.00% 92.00% 85.00%



Overall Accuracy: Bank = 25.40% , TiDE = 96.95%



Experiments Effectivness of TiDE



• In this experiment, we have tested the effectiveness of TiDE against the template-dependent technique. • Template dependent techniques are accurate, but require manual configuration for each discourse website • We have applied TiDE on the prepared dataset which outputs comment text, discussion structure and commenter information. • The output is evaluated against the ground-truth.



Experiments • Effectivness of TiDE S. No.



Review Website



Average



1 2 3 4 5 6 7 8 9



Metacritic Insiderpages Citysearch Foursquare Twitter Trustpilot Travbuddy Dealerrater Merchant circle



%Comments Extracted 83.60% 88.14% 91.36% 95.00% 95.24% 97.11% 99.38% 100.00% 100.00%



10



Rottentomatoes



100.00%



%Correct Author 94.86% 42.02% 88.46% 94.68% 95.24% 100.00% 100.00% 0.00% 52.15% 98.91%



S. No.



Review Website



11 Traveller 12 Tripadvisor 13 Urbanspoon 14 15 16 17 18 19



Virtualtourist Yelp Disqus Vuukle Facebook Youtube



Average %Comment %Correct s Extracted Author 100.00% 77.33% 100.00% 6.18% 100.00% 57.64% 100.00% 100.00% 100.00% 98.69% 100.00% 100.00% 99.69%



100.00% 99.58% 96.58% 99.88% 98.80%



Overall Average: %Correct Comment Extracted=97.27%, %Correct author = 79.07%



• Discussion Structure: TiDE is able to discover 100% comment-reply relationship in comments of Facebook, Vuukle and YouTube, • 75.62% comment-reply relations are discovered in Disqus comments. • So, our approach discovered an average of 91 % comment-reply relations correctly from four Discourse websites.



Conclusion • We proposed a Template Independent technique which majorly focuses on extraction of user comments from comment pages of Discourse website. • We attempt to extract the detailed components like comment text, commenter name and discussion structure from comment pages. • Experiments shows that our TiDE is an effective technique for discourse extraction and it outperforms the existing Bank et. al. [9] technique on a diverse dataset. • TiDE Do not : 1) Automatically Identify multiple comment pages. (each page should be identified externally). 2) Extract those comments which are loaded on web pages through script programs. (e.g “more” button on web pages loads extra comments on web pages)
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