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User Feeds Relevant Results Synopsis

1 Synopsis

Internet search engines, use Web crawlers (also called web robots,
spiders, or wanderers) to download data from the Web. The crawled
data is stored on centralized servers, where it is parsed and indexed.
The importance of a Web page is an inherently subjective matter,
which depends on the readers interests, knowledge and attitudes. But
there is still much that can be said about the relative importance of

Web pages.

Search engines use a ranking algorithm to determine the order in
which matching web pages are returned on the results page. They
build indices mostly based on keyword occurrence, link popularity
and frequency for query negotiation using these indices. Using these
connectivity-based algorithms, they measure the quality of each in-
dividual page so that users will receive a ranked page list for their

queries.

However this method works well when users’ queries are clear and
specific. But, in real world, web search queries are often short and

ambiguous, and web pages contain a lot diverse and noisy information.

Morever, this is a machine job. It is found that a page can be best
judged for its content and quality when viewed by human experts.
UFeedRevs incorporates the missing human edge over machine super-

vised search results.
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User Feedback systems can be used to foster good behavior and to
encourage adherence to rank web pages by a search engine. This re-
port describes a new system called UFeedRewvs - User Feeds Relevant
Results, a system which is based on Normal distribution functions
to combine feedback and derive new rankings of the web page from

existing ones.

UFeedRevs is hereby presented as a distributed search engine frame-
work, in which our core web server answers queries over its own data.
Results from search engine will be merged with precious user feedback

ratings to generate a ranked list of relevant search results.

The preliminary experiments on a real data set would demonstrate
that the system achieves comparable accuracy to produce high quality

of query results.

We describe UFeedRevs as -

A method for rating Web pages relatively but precisely, effectively

measuring the human interest and attention devoted to them.

Keywords:

Search Engine, Relevancy Techniques, Reputation System, Online Us-
er Feedback, Relevance Feedback, Learning System, Information Re-
trieval
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2 Introduction

Millions of people all around the world use the Web for their daily life needs. The rate
of the growth of the Web is exponential. Traditional methods of information retrieval
do not work efficiently for the Web. Not surprisingly, a survey for Realnames[1]
reports that 44% of users are frustrated by navigation and search engine use.

Search engines use a ranking algorithm to determine the order in which matching web
pages are returned on the results page. They build indices mostly based on keyword
occurrence, link popularity and frequency for query negotiation using these indices,
as described by Watters & Amoudi[2]. However this method works well when users’
queries are clear and specific. However, in real world, web search queries are often
short and ambiguous, and web pages contain a lot diverse and noisy information.

User Feedback systems can be used to foster good behavior and to encourage ad-
herence to rank web pages by a search engine. This report describes a new system
called UFeedRevs - User Feeds Relevant Results, a system which is based on Nor-
mal distribution functions to combine feedback and derive new rankings of the web
page from existing ones. UFeedRevs would favor:

e Subjective analysis of ranked Web pages
e Incorporating human-element with mechanized search engines
e Harnessing the power of the millions of users who use the system

e Truly Distributed System

“The advantage of using UFeedRevs is flexibility and simplicity as well as its foun-
dation on a new era where an user helps himself find relevant results by providing
honest feedback.”

Don Bosco Institute of Technology, Mumbai 3
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3 Motivation

The World Wide Web with its short history has become a major area of interest for
different people. Millions of people all around the world use the Web for their daily
life needs and many companies invest on developing a better system for information
retrieval on the Web. The rate of the growth of the Web is exponential. However,
the more the Web grows the need for search engines arises.

A search engine works on computing algorithm that helps user to find his required
piece of information by scanning keywords from user, commonly known as “user
query.” However, it has been found that results that appear as in response to user
query on the result pages are always not in parlance with user requirements. Also, a
page is judged by the algorithm based on some standard structured criteria. Thus,
a machine always lacks the ability to provide user with his expected results

Don Bosco Institute of Technology, Mumbai 4
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4 Related Work

The incredible development of Web resources and services has become a motivation
for many studies and for companies to invest on developing new search engines or
adding new features and abilities to their search engines.

4.1 Page Structure Analysis

The structure of the page is analyzed. Pages with the search terms appearing in
the HTML title tag are often assumed to be more relevant than others to the topic.
Search engines will also check to see if the search keywords appear near the top of a
web page, such as in the headline or in the first few paragraphs of text. Keywords
with those with a higher frequency are often assumed to be more relevant than other
web pages.

By analyzing how pages link to each other, a search engine can both determine
what a page is about and whether that page is considered to be “relevant” and thus
deserving of a ranking boost.

However, it is clear that the contents of a Web page could not be sufficient for
capturing the huge amount of information. It is thought that Web page layout is
a good resource for improving search results, but could not form the sole basis for
providing relevant information.

4.2 MetaSearch Engines

A metasearch engine is a search engine that sends user requests to several other
search engines and returns the results from each one. They allow users to enter
their search criteria only one time and access several search engines simultaneously.
The ease of use and high probability of finding the desired page(s) make metasearch
engines popular.

Search engines frequently have different ways they expect requests submitted i.e.
there are irrelevant 'matches’. Results can vary between metasearch engines based
on a large number of variables.

4.3 Web click-thru data

Search engines may watch what results a user selects for a particular search, then
eventually drop high-ranking pages that aren’t attracting clicks, while promoting
lower-ranking pages that do pull in visitors. This is described in detail here[4]

Don Bosco Institute of Technology, Mumbai 5)
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Figure 4.1 Web click-thru graph

The clicks-through data may be very noisy and incomplete for the simple reason
that a web page could be found relevant or not only after it is visited. But while
the page is being visited, a vote is already counted for the same.

Thus it would introduce inaccurate metadata to associated web pages.

4.4 Hypertext based large scale web-search engines

Apart from the problems of scaling traditional search techniques to data of this
magnitude, there are new technical challenges involved with using the additional
information present in hypertext to produce better search results. Also the problem
of how to effectively deal with uncontrolled hypertext collections where anyone can
publish anything they want. This question of how to build a practical large-scale
system which can exploit the additional information present in hypertext in answered
in [3].

4.5 Adaptive Web Search Based on User’s Implicit Preference

In this scheme, search results adapt to users with different information needs. Search
systems that adapt to each user’s preference[5][6] can be achieved by constructing
user profiles based on modified collaborative filtering[11].

However, the system in this case is exhaustive. Also, once in a while user might feel
the need to retrieve information as against as he defined in his profile.

Don Bosco Institute of Technology, Mumbai 6
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4.6 Active Feedback for Effective Web Search

It is based on the concept of balanced tree to present some critical questions for
guiding users to have the proper feedback in further searching|7].

An active feedback approach analyzes the distribution of Web pages and provide
users the suggestion for proper feedback. Users are guided for fast searching, and
are asked interactive questions. Besides, as the system has tried to understand
what kind of impacts the feedback will introduce, the item clicked for feedback
would highly benefit the systems performance[5]. But user involvement increases
with the system working.

4.7 PageRank Algorithm

PageRank is a family of algorithms for assigning numerical weightings to hyperlinked
documents (or web pages) indexed by a search engine. It uses link analysis scheme
for ranking pages.

PageRank relies on the uniquely democratic nature of the web by using its vast link
structure as an indicator of an individual page’s value. Google interprets a link from
page A to page B as a vote, by page A, for page B. But Google looks at more than
the sheer volume of votes, or links a page receives; it also analyzes the page that
casts the vote. Votes cast by pages that are themselves “important” weigh more
heavily and help to make other pages “important.”

The PageRank system is used by the popular search engine Google to help determine
a page’s relevance or importance. It was developed by Google’s founders Larry Page
and Sergey Brin[13] while at Stanford University in 1998.

Don Bosco Institute of Technology, Mumbai 7
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5 Problem Statement

The World Wide Web is expected to be more usable in the future. Information ex-
traction, ambiguity in addresses and names, personalization and multimedia search-
ing are major issues which need to be tackled. The next generations of search tools
are expected to be able to extract data to offer high quality responses to users’
questions.

Following are some of the questions that we attempt to answer:

e Are the First Results always the Best Results?

e How can one interpret user queries which are usually ill-formed and ambiguous?
e How can one decide that a page is relevant to the query?

e (Can algorithms decide accurately on linking of the user query and the web page
which is a subjective matter?

e C(Can a newly uploaded web page compete with current best search results?
e (Can users themselves rank the search results?
e Are the users search requirements of a user related to his background?

Providing relevant searches are done by machines. However, it is believed that the
best judgment about the importance and quality of Web pages is acquired when
they are reviewed and recommended by human experts. Discussion thread recom-
mendation or peer reviews are expected to be used by search engines to improve
their results.

Thus we hereby propose search results being ranked not only based on the automatic
ranking algorithms but also by using feedback from the users spread across the globe
to whom we would cater relevant results.

Don Bosco Institute of Technology, Mumbai 8
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6 Our Proposed Method - UFeedRevs

Recent survey claims search engines to index more than 19 billion pages. So , it is
indeed clear that today, focus shifts from size to relevancy! UFeedRevs is here to
redefine Web Searches.

Current search engines follow a predefined so called secret algorithm to compute web
search results. This, however is a machine job. But, it is found that a page can be
best judged for its content and quality when viewed by human experts. UFeedRevs
incorporates the missing human edge over machine supervised search results.

6.1 System Working

UFeedRevs makes use of feedbacks from all the users to re-rank web pages generated
as a result of user query. Following is a simple description of the system:

i. User enters search query.

ii. Search engine provides current search results.
iii. Collect user feedbacks(optional).

iv. Filter user feedbacks.

v. Compute feedback rating.

vi. Re-rank web pages.

UFeedRevs collects feedbacks from users across the globes. So, in true sense, it acts
like a distributed system. Millions of users would give feedbacks. Thus, a pattern
of relevant results can be identified for the queries which would form the basis for
future relevancy deterministic criteria.

Don Bosco Institute of Technology, Mumbai 9
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6.2 Design Plan

It is important to note that UFeedRevs is a learning engine. It starts with results
ranked same as any other conventional search engine, but later on based on user
feedback updates the search results ranking.

Fundamental aspects of System Design to consider would be:

L.

I1.

Collecting user feedback

After search engine delivers search results in response to the user query, users
may visit different search result pages. After they analyze content of the web
page, they play a key role in deciding how relevant is the page for the query.

For this purpose, user is provided with a scale ranging from 0 to 100. User, in
one single click rates the page. For example, 75 is a nice score for a page to be
relevant.

Feedback storage process

UFeedRevs uses a propagation mechanism “centralized approach feedback” that
allows entities to obtain page ranks when required. In this, feedback values are
stored in a central server referred to as Core Server, and whenever there is a
need, users forward their query to the Core Server for the computed page ranks.

ITI.Filtering user feedbacks

Feedback rating for a query - page relationship would be established based on ‘N’
number of feedbacks. Here, ‘N’ is a sufficiently large number[11]. A large number
of feedbacks from the user can be approximated to “Normal Distribution[8]”
which is described later in section 6.4

Now, we batch ‘n’ (<<N) number of collected feedbacks together, analyze those
feedbacks for ambiguous or misleading feedbacks. Remove those, using a Feed-
back filter, explained in detail in The System Architecture. Refer section 6.3

IV.Computing feedback rating

After filtering of user feedbacks, information is passed on to a feedback engine
which contains filtered feedbacks. This Feedback Engine computes “Feedback
Rating” for the web pages under consideration which is forwarded to Feedback
Rating Database. This database contains indexed information about web pages
rated by the users.

Re-ranking process

When the same query is fired at the Core Server, it considers the feedback ratings
from the database and produces re-ranked set of search results.

Don Bosco Institute of Technology, Mumbai 10
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6.3 System Architecture

Query
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Figure 6.1 System Architecture

The architecture of UFeedRevs is composed of the distributed servers and data
structures[9]. For testing and implementation purposes UFeedRevs can be used
as a supplementary ranking system along with an actual search engine. For such
purposes we need to duplicate the database of the indexes.

Don Bosco Institute of Technology, Mumbai 11
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Major data structures involved include:

Index The index consists of all the keywords indexed by the search engine. For
testing purposes we can consider and duplicate only the list of keywords typed
in by the user.

Pages

Consists of the URL’s of the documents crawled by the search engine indexed by
the document id. For testing purposes we can restrict the number of pages to a
fixed number with respect to each set of results delivered by the search engine.

Feedback Logs Consist of the feedback logs generated by the Core. A log would
consist of the feedback rating, keywords, document id and additional information
like the source identification.

Feedback Ratings This data structure would consist of the actual feedback rating
of a keyword and the document generated by the Feedback Engine[12].

Major components of the above distributed architecture include:

Core

The Core is and abstraction of the major functions of UFeedRevs which acts as
an interface to the UFeedRevs system. The Core interacts with the users and
also the external search engine. It routes the user query to the external search
engine and showcases the results to the user along with the feedback rating. It
generates a log of feedbacks in the Feedback Log database.

Feedback Filter

Feedback Filter is an offline crawler which is used to filter the inconsistencies of
the Feedback Logs database.

Feedback Engine Feedback Engine is the heart of the UFeedRevs system which
would calculate the actual feedback rating for the documents and store it in the
Feedback Ratings database.

Don Bosco Institute of Technology, Mumbai 12
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6.4 System Mechanics - Normal Distribution

As described in previous section, a large number of feedbacks are considered for
re-ranking process. As the system is distributed widely across the globe, a lot of
varying feedbacks can be approximated to “Normal Distribution”
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The probability density function of the Normal distribution with mean p and vari-
ance az(equivalently, standard deviation ) is an example of a Gaussian function,

[T (A (_(r—#)—) |

o221 202
where
Mean pu= N p
Variance 02 = N Pq
P = Probability that the event is true
q=1-p

If a random variable X has this distribution, we write X ~N(y, ¢2). If uy= 0 and
o= 1, the distribution is called the standard normal distribution and the probability
density function reduces to
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1 2
flx)= 5 s (—3) .

Some notable qualities of the normal distribution:

e The density function is symmetric about its mean value.

e The mean is also its mode and median.

e 68.27% of the area under the curve is within one standard deviation of the mean.
e 95.45% of the area is within two standard deviations.

e 99.73% of the area is within three standard deviations.

e The inflection points of the curve occur at one standard deviation away from the
mean.

Normal distributions have many convenient properties, so random variates with
unknown distributions are often assumed to be normal. It is often a good approxi-
mation due to a surprising result known as the Central limit Theorem.

Central Limit Theorem:
The Central Limit Theorem states that -

“ If the summed variables have a finite variance then they will be approximately
normally distributed.”

The practical importance of the central limit theorem is that the normal distribution
can be used as an approximation to some other distributions. This clearly explains
the fact why our system, UFeedRevs uses Normal Distribution.

6.5 Aging and Flushing

Old feedback may not always be relevant for the actual reputation rating, because
the web page may change its behavior over time. What is needed is a model in which
old feedback is given less weight than more recent feedback. This translates into
gradually forgetting old feedback. This can be achieved by introducing a forgetting
factor which can be adjusted according to the expected rapidity of change in the
observed entity.

As and when new feedbacks are made to enter the system, the mean of older feed-
backs are calculated ( for N feedbacks ). The weights due to older feedbacks are

Don Bosco Institute of Technology, Mumbai 14
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then flushed off from the system and new feedback information are appended. Mean
is computed once again.

Thus, mean of the older feedbacks persist. However, older feedbacks are forgotten
i.e. almost removed.

6.6 Design Goals

Our main goal is to improve the quality of web search engines. As the collection
size of web page grows, we need tools that have very high precision (number of
relevant documents returned, say in the top tens of results). Indeed, we want
our notion of “relevant” to only include the very best documents since there may
be tens of thousands of slightly relevant documents.

By implementing UFeedRevs, there is quite a bit of recent optimism that users
having community feeling coming together and help in filtering out the best
results.

Another important goal was to build systems that reasonable numbers of people
can actually use for defined purposes. Usage was important to us because we
think some of the most interesting research will involve the vast amount of usage
data that is available from modern web systems.

Our final design goal was to build an architecture that can learn by itself. UFee-
dRevs is to set up an environment where users from across the globe can come
in quickly, while UFeedRevs process large chunks of the web and produce inter-
esting results that would have been very difficult to produce otherwise without
involvement of the human factor.

Don Bosco Institute of Technology, Mumbai 15
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7 Evaluation Metrics

Our goal is to apply the algorithm in a distributed Internet search engine system,
where it should be able to provide users the same quality results as what the original
algorithm does, but with an icing of user feedback.

In this section, several metrics are described, which can be used to compare two
ranked lists.

7.1 Precision

The Precision is applied to measure the performance of our proposed algorithm.
Given a query Q, let R be the set of the relevant pages to the query and | R | be the
size of the set; let A be the set of top 20 results returned by our system. Precision
is defined as:

RN A
A

(7.1)

Precision =

Precision measures the degree to which the algorithm produces an accurate result.

7.2 Probation

Given a query, we ask the ten volunteers to identify top 10 authoritative pages
according to their own judgments. The set of 10 authoritative web-pages is denoted
by M and the set of top 10 results returned by search engines is denoted by N.

M NN

o (7.2)

Probation =

Probation measures the ability of the algorithm to produce pages that are most likely
to be visited by users. Probation measurement is more relevant to users’ degree of
satisfactory on the performance of a web search engine.

7.3 Relevance of search results

The results that are displayed for a particular query should be relevant to the query.
Relevancy is a relative term and therefore the user is the key who would decide on
amount of relevancy incurred by the web page for a particular query.

Don Bosco Institute of Technology, Mumbai 16



User Feeds Relevant Results Evaluation Metrics

7.4 Result overlap

These results would then be compared with results of some standard web search
engines. This overlap criteria is beneficial to check out how much has the user
feedback created an impact on the search system.

Given the same data set, the distributed search engine system is expected to return
a very similar, if not identical, ranked page list of the user feedback results.

Don Bosco Institute of Technology, Mumbai 17
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8 Expected Results

We are expecting UFeedRevs would perform exceptionally well under controlled and
ideal environments. Considering the user bias and SEO’s! we would need to make
the system more robust.

The tool would add a more democratic voice to search technology on the Web.

I Search engine optimizations are techniques to improve Website ranks in the search engines. Today,
they are called cheapest and most effective marketing tool available.

Don Bosco Institute of Technology, Mumbai 18
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9 Probable Drawbacks

UFeedRevs is expected to perform well under standard defined conditions. However,
it may be subjected to following foreseen drawbacks:

e Unfairly high ratings (“ballot stuffing”):

A company web site can incorporate collaboration with a group of users in order
to be given unfairly high ratings by them. This will have the effect of inflating
a company reputation, therefore allowing the web page of company a higher
ranking than it deserves.

e Unfairly low ratings (“bad-mouthing"):

Web page of company can incorporate collaboration with a group of users in
order to “bad-mouth” other deserving web page rank. In such a situation, the
users provide unfairly negative ratings to the targeted web pages, thus lowering
their reputation.
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10 Intended Areas of Application

UFeedRevs is expected to form a building block in redefining web search. The more
we think about UFeedRevs, the more we get entangled in thought process imagining
about its wide - scope applications, just like a spider caught in its own web.

Following are some of the intended areas of Application:

General Search

Purpose of UFeedRevs is to incorporate the missing human element into existing
search engine mechanism. It will provide with search results which are viewed
and rated “good” by other users.

Content Specific Search

Many documents of web are user-centric and require explicit feedback from hu-
mans. Machines cannot rank these accurately. For example, users can grade a
particular tutorial or an essay as of high quality.

Academic Search Engine

The Web has become increasingly commercial over time. With UFeedRevs,
we have a strong goal to push more development and understanding into the
academic realm.

Query Knowledge Discovery

User queries are often ill-formed and ambiguous. UFeedRevs identifies a pattern
among users i.e human beings that when there is an ill formed query ’Q’, these
are the pages(P (o, P, Po ...... P, ) that user expects from the system.

Don Bosco Institute of Technology, Mumbai 20
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11 Conclusion and Future Work

The thought process in designing UFeedRevs has been grossly intuitive. We believe
our approach to the problem of providing relevant search results to the user is
innovative. The system processes involved like learning, ageing, flushing and analysis
of feedbacks is derived from extensively researched areas of reputations systems,
machine learning, rating systems and collaborative filtering.

Our future work has two directions. On the implementation front we intend to
build the UFeedRevs system as highly scalable distributed system on terms of the
above architecture. On the theoretical side, we would try to better understand the
behavior of the system in accordance to various parameters thereof. We would like
to build suitable mathematical models that approximate the behavior of the system
and thus help in enhancing the overall functioning of the system.
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