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Motivation 
 As can be seen the rate at which humans absorb 

information is nothing compared to which  the 
rate at which information is added to the internet 
every passing moment. 

 Also the data being added is of diverse nature 
which can cater to various needs. 

 In such a case it becomes very important to 
provide people  the exact information they need. 

 Considering the amount and diversity of data two 
things become crucial : 
 Speed of retrieval 

 Accuracy 



Motivation (contd…) 
 When search engines search for pages for a given 

query they return pages containing those words 

and the words associated with it. (crudely) 

 In other words the content returned is what the 

software thinks you want. 

 The software algorithmically attempts to 

determine the meaning of a resource. 

 In the end when validation is done it is up to 

humans to choose or reject the returned pages. 



Motivation (contd…) 
 SO….. Why not have humans annotate the data 

to be searched 

 “Give to humans that what is understood by 

humans and give to machines that what is 

understood by machines” 

 Clearly when humans (I'm talking about the 

sufficiently evolved  descendants of the 

Neanderthals aka the SMART ONES) annotate 

data they do understand the content. 

 



So the word is…. 
 Humans annotate by means of words they make 

sense of 

 These are tags 

 Usage of tags which can be shared amongst 

everyone is the essence of social tagging. 

 Now lets have some definitions 



Why will this help??? 
 Man-Machine synergy. 

 Man : Classification and grouping/clustering 

Machines : Calculations. 

 Man can classify and annotate content properly 

and Machines can generate statistical data about 
the contents of various pages and assign numeric 

scores and rearrange them. 

 Synergy says that “The whole is much greater than 

the sum of all its parts.” 

 Instead of Man and Machine working separately , 

we can have them work together in synergy and 

improve the quality of search drastically. 



Social Bookmarking 
 Social bookmarking is a method for Internet users to 

organize, store, manage and search for bookmarks 
of resources online.  

 Unlike file sharing, the resources themselves aren't 
shared, merely bookmarks that reference them. 

 Descriptions may be added to these bookmarks in 
the form of metadata 

 Such descriptions may be free text comments, votes 
in favour of or against its quality, or tags . 

 The usage of tags refers to „folksonomy‟ aka SOCIAL 
TAGGING. 

 Folksonomy, a term coined by Thomas Vander Waal, 
is a combination of folks and taxonomy. 

 



Definition of Social Tagging 
 “The process by which many users add metadata 

in the form of keywords to shared content“ 

 Users save links to web pages that they want to 

remember and/or share. 

 Can be public or private or amongst a group 

 The content tagged is generally public 

 Helps add human relatable info to the posts 

(urls/webpages)  





Core Essence of Search 

(Revisited) 

 Query is “CAR” 

 Pages Returned were those that contain “CAR” 

 Limited results are returned 

 Vocabulary Problem is observed 

 Descriptions and annotations can always 
enhance search 



Vocabulary Problem 
 Arises from the fact that natural languages 

evolved over time and tend to have 

inconsistencies and ambiguities. 

 Polysemy (e.g., “bass”) where one word 

(homograph) can take on several meanings,  

 Synonymy (e.g., “car” and “automobile”) where 

multiple words have the same or very similar 

meaning. 

 Variations in dialect (e.g., “Set the table” in 

American English and “Lay the table” in British 

English). http://knol.google.com/k/information-

retrieval#Vocabulary_Problems_in_Informati

on_Retrieval 



Vocabulary Problem 
 Polysemy has a negative effect upon precision in 

an IR system.   

 If a user was looking for information about “bass”, 
due to the ambiguity of the term, they would 
potentially receive information about music, fish, 
and ale.   

 Even if the system returned all of the appropriate 
documents (i.e., high recall), the extraneous 
documents (i.e., false positives) would result in a 
low precision. 

 Thus users vocabulary preference impedes the 
search quality. 
 



Solutions to Vocabulary 

Problem 

 Providing Metadata (analogous to tagging) 

 Using Expansion techniques 

 Using tags 



Metadata Approach 
 Use of <meta> tag. 

 It allowed for keywords on a web page to aid 

search engines. 

 But the annotations made were user specific i.e. it 

was up to the author of the page. 

 Thus the vocabulary problem is solved partially. 

 This is done at creation time… i.e. way before 

searching is even done. 

 Somewhat like private tagging :  

 “My Page, My tags” 



Approach to use ST for IR 

 2 Major approaches. 

 

 Document expansion. 

 Search results re-ranking with tagging 

information. 

 

 



Expansion Approach 
 It refers to adding extra data to existing 

content to enhance search result quality. 

 Existing work can be categorized into two 
major classes: query expansion and 
document expansion. 

 The essence is that if I want a good answer 
then : 
 “Either I make my question easy to answer by 

adding detail to it  i.e. enhancing it”.  

 “Or the one who is answering my question can 
understand my question well enough to answer 
it well”. 



Query Expansion 
 Query expansion is executed at query running 

time, and terms related to the original query are 

added.  

 For example, if a user submits “car "as a query, a 

related word “automobile” can be added so 

that the modified query used by the system 

becomes “car automobile”. 

  A document contains the word “automobile” 

instead of “car” could be returned 

 Where do the alternate words come from ? 

 We have WORDNET. 

 



Document Expansion 
 Document expansion modifies the documents 

instead of a query.  

 To do so, the system adds words related to the 

document at indexing time. 

 There are two main approaches for document 

expansion: 

 Document centric expansion vs. Term centric 

expansion 



Document Centric Expansion 

and Term Centric Expansion 
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Document Centric Expansion 

and Term Centric Expansion 

 For the document centric approach, each 
document is run as a query and the top n returned 

terms are appended to document d. 

 For term centric approach, each query q is 

submitted and top n terms, which co-occur with q, 

are collected. Then, the query q is added into 

documents that do not contain q but contain 

these n terms. 

 This is faster as the query size is lesser than the 

document size. 

 But as time progresses this becomes quite 

inefficient 



DE - Ground Terms 
 A bookmarked page p can be represented as {(t1, 

m1), (t2, m2), …, (tj, mj)}, and tags T = {(tg1, n1), 

(tg2, n2), …, (tgk, nk)} are used for tagging page p 

in delicious.com. 

 The tags T are the potential keywords of the page 
p and will be used to expand it.  
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Document Expansion 

Technique 

 Document expansion approach only expands 
web pages bookmarked in say „delicious.com‟. 

 After document expansion, the new page pex 

=(t1, m1), (t2, m2), …, (tj, mj), (tg1, n1), (tg2, n2), 

…, (tgk, nk)} is indexed for retrieval.  

 The score of the expanded page pex is denoted as 

Spex,Q.  

 The document expansion approach returns the result 

list order by Spex,Q. 

Shihn-Yuarn Chen and Yi Zhang. :Improve 

Web Search Ranking With Social Tagging. 
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In a Nutshell 
 The way Document and Query Expansion used to 

be done by using Wordnets in this case we do it 

using the  tags themselves. 

 The tags act as Synonyms , Hypernyms , Hyponyms 

, (Meronyms in case of actions). 



Re-ranking Technique 
 We perform re-ranking of documents with tagging 

information. 

 If a query term qti is a tag of page p in the result list 

for query Q, we calculate the tagging weight of ti 
of page p, Wi,p, as follows 

Shihn-Yuarn Chen and Yi Zhang. :Improve 
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Re-ranking Technique 
 Where ni,p is the number of times ti is used to tag 

page p. 

 P is the set of all bookmarks in delicious.com,  

 pj is a page tagged by ti. , which is similar to the 

well-known tf-idf measure.  

 If the query term ti is not used as a tag for page p, 

Wi,p is 0. 

 After Wi,p is computed, we add Wi,p to the score 

of page p in the result list, and then re-rank the 
documents based on the new score, Srerank,p,Q. 
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Fundamental Differences b/w 

Approaches 

 Document expansion adds tags as potential 
keywords into the original documents at indexing 

phase,  

 Re-ranking technique tries to improve the ranking 

documents at query running time.  

 These two techniques are used at different phases 

in the retrieval process and they are 

complementary to each other. 



Hybridization 
 Combine these two methods linearly as a hybrid 

approach. 

 

 

 

 Sex,p,Q is the score of expanded pages. 

 S’p,Q is the new score, and α is the combination 

weight. 

Shihn-Yuarn Chen and Yi Zhang. :Improve 

Web Search Ranking With Social Tagging. 

WSDM(2009) 



Experiments Conducted 
 Conducted by Shihn-Yuarn Chen and Yi Zhang of 

Department of Computer Science, National Chiao 

Tung University 

 56 Random Query Sessions each with more than 1 

query but single information need were 

considered 

 Metric Values were calculated for query results 

based on Document Expansion , Reranking and 

the Hybrid Model 

 

 



Some Information 
 Example of query session :  

 - Rugby Mumbai  

 - Rugby Mumbai 2011 

 - Finale Rugby World cup Mumbai 

 

 Tools : MSN Search log 2006,  Yahoo! API 

 Original Dataset from MSN. 

 Queries crawled with Yahoo! API (due to 

incompleteness of results). 

 social bookmarking information collected from 

delicious.com. 

 



Metric Considered 
 Traditional measure metrics such as precision and 

recall  are unreliable.  

 Here nDCG (discounted cumulative gain) was 

used. 

 The normalized DCG i.e. nDCG, is computed as: 

 

 

 

 

 reli is the graded relevance of i-th result, and IDCG 

is the DCG value of sorted result list according to 
reli. 
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Results 

Queries 

DE 18.2% 

R 16.1% 

Hy * 44.7% 

Session 

DE 19.6% 

R 17.5% 

Hy * 53.4% 

Types of experiments : (On MSN Data) 

- Document expansion (DE) 
- Reranking with tagging information (R) 

- “Hybrid method” combining DE and R  

Improvement in nDCG (relevance) *Alpha=0.4 

Shihn-Yuarn Chen and Yi Zhang. :Improve 
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Results 
 Two additional experiments, DElog2 & DElog10.  

 DElog2 expands page p with                    times of 

tag tgi, and DElog10 expands          times. 

 

 

 

 

 Thus we can see that although tag repetition 

reduces the quality of the result its not so drastic. 

 

 

Queries 

DElog2 14.0% 

DElog10 12.9% 

Session 

DElog2 13.6% 

DElog10 13.6% 

Shihn-Yuarn Chen and Yi Zhang. :Improve 
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Our Own Findings 

Query Google.com Bing.com SocialMention StumbleUpon Delicious 

Cricket 613,000,000 175,000,000 
 

853 (0.000001392) 81 5769 
(0.00000
94) 



Our Own Findings 

Query Google Bing SocialMention StumbleUpon Delicious 

G20 summit 14,000,000 9,980,000 
 

162 No result 1019 



Our Own Findings 
Google Bing SocialMen

tion 
Stumble
Upon 

Deliciou
s 

iitb 1,340,00
0 

700,0
00 
 

134 “iitb” 
bookmar
k doesn't 
exist 

291 

IITB Same 
results 
as 
above 
for all 

Same Same Same Same 

IIT Bombay 2,130,00
0 

1,410,
000 
 

128 90 62 



Pitfalls 
 Spammers 

 Some people have started considering it as a 

tool to promote their websites. 

 Spammers have started bookmarking the same 

web page multiple times and/or tagging each 
page of their web site using a lot of popular 

tags. 

 Good security measures are needed. 



Pitfalls 
 Chef Cartel Syndrome or TMT issues 

  Too many cooks spoil the soup. 

 Tiny variants of tags causes internal clustering. 

 Thus “Too Many Tags” can become a bane. 

 Another way might be to use WorldNet  to 
merge some tags to reduce the sheer number 

of tags . 



Conclusions 
 Based on the experiments conducted it would 

seem that social tagging usage can help in IR 
quality improvement. 

 Since humans understand content better than 
machines , relying on human annotations and 
tagging seems to be quite effective. 

 Man-Machine synergy will help. 
 But the amount of tagging done on the web is 

very less 180 Million bookmarked web pages 
which is much smaller than the total number. 

 The real impact will be apparent only when 
tagging is done routinely. 
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