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Introduction

1. “Web Search Personalization”
2. “via Social Bookmarking and Tagging”
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Web search personalization

= integration of user-specific data to improve results

(and advertising, revenue...)

= two main approaches:

1. modification of user's query: “nyt” > “new york times”
2. re-rank search results based on user profile
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Web search personalization
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Web search personalization
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Social bookmarking and tagging

= social bookmarking:
publicly sharing your bookmarks with others
(note: social component increases incentive to add metadata)

= tagging / folksonomies:
Users annotate Documents with with a flat,
unstructured list of keywords called Tags

REDXUXT
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Personalization
via soclal annotations
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Overview

= exploit conceptual links between web search,
social bookmarking and tagging

= personalization driven by human users

= separate data collection from personalized
information systems — here: search engines

= no need to give your personal data to Yahoo & Co. (sorry!)

= approach is independent of search engines

= “semantic overlay on Internet search”, “sitting on (top of) Google”
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How It works

1. collect metadata about users and documents
from social bookmarking and tagging

. build user profiles and document profiles
. calculate user-document similarity
. re-rank search results

2
3
4
5
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. cross fingers!




1. Data Collection
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Data Collection

facebook.com

community

facebook

network

todo
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Data Collection

facebook.com

community

facebook

network

todo

+ data for document profile
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Data Collection

facebook.com

community

facebook
network

todo

+ data for user profile + data for document profile
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2. Data Aggregation
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User profile

= user's bookmark collection:
tag-document matrix with m tags and n docs

Cyy - Cyy
M= .. .. lc;€0]1]

C C

ml mn

= bookmarks are column vectors
» ¢; = 1iftag t; is assigned to document d,
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User profile

= user profile: vector with m tags

*

p,=M ,w,=|. |,c,EN,

l

= in our implementation, weight vector
w, L1 =[1...1]
= equal importance to all n documents
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Document profile

= analogue to user profile - cool!

*

def -
P, =M w,=| . |.¢,;EN,

= weight gives equal importance to all users
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Profile examples

User jsmith http://iswc.semanticweb.org/
,open source” 13 |, iswc” 156
~programming"” 19 | ,computing” 48
~proprietary” 2 |,programming® 66
.,research” 10  ,conference” 90
,security” 21 ,research” 111
,semantic web" 34 ,semantic web” 140
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3. Similarity
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Similarity

= user-document similarity is:

= dimension-less score

= used for relative weighting and re-ranking of
documents within a given search result list

similarity (user, document)gpuT |l p,ll
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Similarity

= user-document similarity is:

= dimension-less score

= used for relative weighting and re-ranking of
documents within a given search result list

similarity (user , document)2 p " || p ||

= naive "normalization” of document profile simply
sets all non-zero components down to 1:
=> user profile as key factor for personalization
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Similarity example

User jsmith http://iswc.semanticweb.org/
,Open source” 13 | iswc” 156
~programming"” 19  ,computing” 48
.proprietary” 2 |,programming” 66
,research” 10  ,conference” 90
,security” 21 research” 111
~,semantic web” 34 |,semantic web"” 140
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Similarity example

User jsmith http://iswc.semanticweb.org/
,Open source” 13 | iswc” 156
~programming” 19 ,computing” 48
.proprietary” 2  ,programming® 66
,research” 10 ,conference” 90
,security” 21 ,research” 111
,Semantic web"” 34 ,semantic web” 140

similarity (“jsmith”, “http://iswc...”) = 63
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Similarity

= similarity score properties:

= favors documents with tags that are applied
frequently by the user himself

= promotes known*, similar documents and demotes
non-similar or unknown documents

= score of 0 (zero) for unknown documents (!)

= most critical factor in practice:
“do we have sufficient data to make all this work”?”

**known” = bookmarked and tagged by users
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4. Personalization
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Personalization

= nput:
user profile + ordered list of n document profiles
= algorithm:
= calculate similarity(user, document) for all docs
= sort documents by similarity from highest to lowest

= output:
re-ranked search result list
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Personalization

= system setup
= server: social bookmarking service
= client: browser add-on
= implements all the previously described stuff

= modification of search engine Ul by updating
the DOM tree of the search result pages in real-

time
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Personalization

= communication flow

Sea _rch User Bookmarking
engine service

queries

search results everything done in real-time:

in practice, users do not notice
the personalization overhead

queries documents

document profiles
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Personalization

Sign in
Web Images Video News Maps & O & DOM Inspector =
GO {__ ) g le acm @ ﬁ http:/ fwww.google.com/search?hl=en&g=acm&btnG=0Coogle+5earch Inspect
+» Document - DOM Nodes - ~ Object - DOM Node
Web nodeName id class = nds)
- Node Name: DIV
¥ #document m
¥ HTML | Namespace URI:
ACM: Association for Computing Machinery, the world » HEAD | :
ACM is the world's first educational and scientific computing society. | v BODY ! NoceSivpe 1
over 80000 computing professionals and students world-wide — and .| | Node Value:
www.acm.org/ - 30k - Cached - Similar pages NOSCRIPT \
The Digital Library - portal.acm.org/dl.cfm L | nodeName nodeValue 0B
Search - campus.acm.org/public/search/search.cfm b TABLE | class g
Membership - www.acm.org/membership/ » TABLE tht |
Portal - portal.acm.org/ » DIV |
More results from www.acm.org » )
#text |
. Mo |
CM: Publications comment |
ublishes, distributes, and archives original research and firsthand pe ¥ DIV "
orld's leading thinkers in computing and information ... b O 9

.acm.org/pubs/ - 23k - Cached - Similar pages

The ACM Portal

#text

#
The ACM Guide and Digital Library with a set of internal and external t > E;z,)(t
links giving access to current research. - g
portal.aem.org/ - Similar pages #text
> DIV g
ACM Digital Library #text
www.acm.org - The premier society in computing brings you th B DIV g
portal.acm.org/dl.cfm - Similar pages #rant 1
[ More results from portal.acm.ong ] ¥

ACM - The Academy of Contemporary Music is Europe's leading school ...
Offers courses covering guitar, bass, drums, vocals and music preduction. Includes
downloadable course list.

www.acm.ac.uk/ - 14k - Cached - Similar pages

DOM tree of Google search result page
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Personalization

Web Images Video News Maps more»

- XS h\ Advanced Search
O{ j: ; e security 2eareh ) Prefarences

Web Results 1 - 10 of about 749,00

Security Focus

MNews and editorials on security related topics, along with a comprehensive database of
security knowledge.

www. securityfocus.com/ - 20k - 16 Nov 2006 - Cached - Similar pages

Welcome to CERT!

Studies Internet security vulnerabilities, provides incident response services to sites that
have been the victims of attack, publishes a variety of ...

www.cert.org/ - 17k - 16 Nov 2006 - Cached - Similar pages

TechNet Security Center

A searchable bulletin providing NT security updates from Microsoft.
www.microsoft.com/technet/security/default.mspx - 23k - 16 Nov 2006 -
Cached - Similar pages

W3C Security Activity
Links to security initiatives such as PICS Signed Labels, and XML-DSig. (W3C)
www.w3.org/Security/ - Tk - Cached - Similar pages

Social Security Online

SSA logo Social Security Online - The Official Website of the Social ... Help us prevent
fraud, waste, and abuse in Social Security programs and operations. ...

www.ssa.gov/ - 28k - 16 Mov 2006 - Cached - Similar pages

personalization is transparent to the user
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Personalization
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personalization is transparent to the user
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Experiments and Evaluation
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Evaluation

= guantitative analysis:
“critical mass of social annotations in practice?”

= gualitative analysis:
“if so, how good is the personalization?”
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Evaluatlon key question!

= guantitative analysis:
“critical mass of social annotations in practice?”

= gualitative analysis:
“if so, how good is the personalization?”
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Quantitative analysis

= DMOZ100k06 [Noll and Meinel, 2007]:

= random sample of 100,000 web documents with
social bookmarking and tagging data
+ Google PageRank for document popularity

= AOL500k [AOL research, 2006]:

= subset of full corpus, giving us:
1,750,000 web searches by AOL users with
1,000,000 clicked search results
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Quantitative analysis

= background

= previous work: positive correlation of
#{bookmarks, tags} and document popularity

= “the more popular, the more bookmarks and tags”

= documents:
analyze popularity of web documents and user
click frequency for each search result position
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Quantitative analysis

10 0.5
= avg PageRank: o
5 —6 (of 10)
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Quantitative analysis
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Quantitative analysis
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Quantitative analysis

= USers:
analyze popularity of clicked search results
for each user in the data set

= Individual click preferences regardless of
a document's search result position
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Quantitative analysis
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Quantitative analysis

= 80% of users with
PageRank >= 5

= 33% of users with
PageRank >= 6

= combined
probability of n docs
to be bookmarked
or tagged is high
enough in practice!

users
boo kmaqks
-—| tags

\Iﬁ

8 9 10

PageRank
percentage of users with average PageRank of x or higher
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Quantitative analysis

= search queries for “popular tags” of the social
bookmarking service del.icio.us (> 1M users)

= idea: upper bound for personalization approach?
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Quantitative analysis

= test set

= 140 “popular tags”

= 1400 search queries
= totaling

= 981,989 bookmarks
= 20,498 tag annotations
= 2,300 unique tags
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Quantitative analysis

1

= Wwe can expect to 1
personalize approx. 0.9
85% of the search
result documents in
this scenario

o
™
\

result links with at least 1 tag
o
-\J
]

o
o
|

0.5 T T T T ] T T T T

search result position
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Qualitative analysis

= user study:
participants evaluate top 10 search results, i.e. first
result page, for 13 search queries each

= blind test: direct comparison of unmodified vs.
personalized result list => user picks better one

= N=8
= total queries = 104

= total documents = 1040
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Qualitative analysis

better worse
63.5% 29.8%
equal

6.7%

= personalization beftter or as good in 70% of queries
= interestingly low percentage of “equal” results
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Conclusion

= will not repeat results from previous slides :-)

= proposed personalization approach is
feasible and viable in practice:

= already sufficient user-supplied metadata available

= initial evaluation of personalization quality shows very
promising results

= Open Access on steroids

= http://www.michael-noll.com/dmoz100k06/ - data set

= http://www.michael-noll.com/delicious-api/ - scripts
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http://www.michael-noll.com/dmoz100k06/
http://www.michael-noll.com/delicious-api/

Future work

= “proof of concept” — we're at the start

= synonyms, ambiguity, emergent semantics,
<insert your favorite topic of last days here>

= compliment with other personalization
techniqgues — strength & weaknesses”?

= more evaluation
= more playing around
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