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Abstract — The World Wide Web has become the most
important information source for most of us. It provides
hundreds or thousands of relevant documents of widely varying
quality products. Unfortunately there is no guarantee for the
correctness of information on web. Many websites often provide
conflicting information on a subject, such as different
specifications for the same product. The proposed system
introduces a new problem called veracity i.e., confor mity to truth,
which studies how to find true facts from a large amount of
conflicting information on many subjects that is provided by
various websites. The veracity problem is solved by an algorithm,
called TRUTHFINDER, which utilizes the relationships between
websites and their information. An iterative method is used to
infer the trustworthiness of websites and the correctness of
information from each other. The proposed system shows that
the TRUTHFINDER successfully find true facts among
conflicting information and identifies trustworthy websites better
than the existing methods Nor mal sear ch and Page Rank.

Keywords — Data quality, Web mining, Link Analysis,
Confidence of fact, Trustworthiness of Websites.

[.INTRODUCTION

The World Wide Web is continuousy growing and
“collecting” all kind of resources. It has become a necessary
part of our lives and it provides most important information
source for most people. People find product specifications
from websites. But there is not guarantee for the correctness
of information. It gives different specifications for same
objects, as shown in the following example.

Example 1(Authors of books). We tried to find out who wrote
the book Rapid Contextual Design (ISBN: 0123540518). We
found many different sets of authors from different online
bookstores, and we show several of them in Table 1. From the
image of the book cover, we found that A1 Books provides
the most accurate information. In comparison, the information
from Powell’s books is incomplete, and that from Lakeside
books isincorrect.

The trustworthiness problem of the Web has been realized by
today’s Internet users. The Existing system uses Page Rank
[11] and Authority-Hub analysis [9] to utilize the hyperlinks
to find pages with high authorities. These two approaches
identifying important popular web pages that user are
interested in. However, popularity does not mean accuracy.
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Noble and Powell’s books) contain many errors on
information. In comparison, some small bookstores (e.g., A1
Books) provide more accurate information.

In this paper, proposed a new problem called the Veracity
problem, which is a large amount of conflicting information
about many objects on multiple websites. To discover the true
fact about each object. We use the word “fact” to represent
something that is claimed as a fact by some website, and such
a fact can be either true or false. The facts that are either
properties of objects or relationships between two objects.

For example, according to this experiment the bookstores
ranked on top by Google (Barnes & Noble and Powell’s books)
contain many errors on information. In comparison, some
small bookstores (e.g., A1l Books) provide more accurate
information.

TABLE|

Conflicting Infor mation about Book Authors

Web site Authors
A1 Books | Karen Holtzblatt, Jessamyn Burns
Wendell, Shelly Wood

Powell’s | Holtzblatt, Karen

books

Cornwall | Holtzblatt- Karen, Wendell -Jessamyn
books Burns, Wood

Mellon’s | Wendéll, Jessamyn

books

Lakeside | Wendell, Jessamynholtzblatt, Karen
books wood, Shelly

Blackwell | Wendell, Jessamyn, Holtzblatt, Karen,
online wood, Shelly

Barnes& | Karen Holtzblatt, Jessamyn Wendell,
Noble Shelly Wood
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In this paper, proposed a new problem called the Veracity
problem, which is a large amount of conflicting information
about many objects on multiple websites. To discover the true
fact about each object. We use the word “fact” to represent
something that is claimed as a fact by some website, and such
a fact can be ether true or fase. The facts that are either
properties of objects or relationships between two objects.

A fact is likely to be true if it is provided by trustworthy
websites. A trustworthy website provides only true facts. The
iterative computational method has been chosen Because of
interdependency between facts and websites. In every iteration,
the trustworthiness of websitesisinferred from each other.

There are three magjor distributions in this paper. Normal
search, Page Rank Search, Truth Finder search and
Performance Analysis of Truth Finder in comparison with
above two searches.n order to evaluate the performance
among these search methods, First, formulating the Veracity
problem based on how to discover true facts from conflicting
information. Second, propose a framework to solve this
problem, by defining the trustworthiness of websites,
confidence of facts, and influences between facts. Finally, Use
an agorithm caled TRUTHFINDER for discovering true
facts using iterative methods. TRUTHFINDER gets very high
accuracy in identifying true facts, and it can identified better
trustworthy websites than NORMAL and PAGE RANK
search.

Fig.1 shows the overall system design and three methods for
retrieving information. They are Normal Search, Page Rank
Search, and TRUTHFINDER search where input of each
method is search object. The first method Normal search
provides all the available conflicting information that
matching with the user search query. The second method Page
Rank identifies the pages with high usage based on how many
times the user visiting that WebPages. The Proposed method
TRUTHFINDER retrieves trustable WebPages with out
conflicting information

Therest of the paper is organized as follows: The problem
is described in section 2 and the basic heuristics,
computational model in section 3 and 4.Algorithm is
presented in section 5.Experimental settings in section 6 and
conclusion in section 7.

[I. PROBLEM DEFINITIONS

This paper describes the problem of finding true facts in a
certain domain. Here, a domain refers to a property of a
certain type of objects, such as authors of books or number of
pixels of camcorders. The input of TRUTHFINDER is alarge
number of facts in a domain that are provided by many
websites. There are usually multiple conflicting facts from
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Fig. 2. Input of TRUTHFINDER.

Fig.2 shows a mini example data set, which contains five facts
about two objects provided by four websites. Each website
provides at most one fact for an object.

A. Basic Definitions

The two most important definitions in this paper are the
confidence of facts and the trustworthiness of websites.

1). Confidence of facts: The confidence of a fact f (denoted
by s (f)) is the Probability of f being correct, According to the
best of our knowledge.

2). Trustworthiness of websites. The trustworthiness of a
website w (denoted by t(w)) is the expected Confidence of the
facts provided by w.

Different facts about the same object may be conflicting.
However, sometimes facts may be supportive to each other
although they are slightly different. For example “Jennifer
Widom,” and *J. Widom,” If one of such facts is true, the
other isalso likely to be true.

B. Concept of Implication between Facts.
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In order to represent such relationships between the facts, the
proposed concept of implication between facts. The
implication from fact f1 to 2, impf1 > 2), is f1’s influence
on f2’s confidence. The f2’s confidence should be increased
(or decreased) according to f1’s confidence. It is required that
imp(f1-> f2) is a value between -1 and 1.A positive value
indicates that if f1is correct, f2 islikely to be correct. While a
negative value means that if f1 is correct, f2 is likely to be
wrong.

When a user uses TRUTHFINDER on a certain domain, he or
she should provide the definition of implication between facts.
If in a domain, the relationship between two facts is
symmetric and the definition of similarity is available, the user
can define imp(fl > f2) = sim(fl, f2)- base  sim, where
sim(f1, f2) isthe similarity between f1 and f2, and base sim is
athreshold for similarity.

1. BASIC HEURISTICS

Based on observations on real data, we have four basic
heuristics that serve as the base of computational model.

i. Usualy thereisonly onetrue fact for a property of an
object.

ii. This true fact appears to be the same or similar on
different web sites

iii. The false facts on different web sites are less likely
to be the same or similar.

iv. In acertain domain, a web site that provides mostly
true facts for many objects will likely provide true
facts for other objects.

IV. COMPUTATIONAL MODEL

This section, introduce the model of iterative computation.
Table Il shows the variables and parameters used in the
following discussion.

A. Website Trustworthiness and Fact Confidence

The inference of website trustworthiness is rather simple,
whereas that of fact confidence is more complicated.

1) The trustworthiness of a website: It is just the expected
confidence of factsit provides. For website w, we compute its
trustworthiness t(w) by calculating the
Average confidence of facts provided by w:
ZfeF (w)s(f)
tw) =

F (w)

Where F (w) isthe set of facts provided by w.

2) The confidence of a fact f; s(f) : One minus the probability
that all websites providing f are wrong

S(H=1- r(1-t(w))
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Wew(f)
In (2), 1-t(w) is usualy quite small, and multiplying many of
them may lead to underflow. In order to facilitate computation
and veracity exploration, we use a logarithm and define the
trustworthiness score of a website.
TABLE I
Variablesand Parameters of Truth Finder

Name Description
M Number of web sites
N Number of facts
w A web site
t(w) The trustworthiness of w
(W) The trustworthiness score of w
F(w) The set of facts provided by
f A fact
S(f) The confidence of f
o (f) The confidence score of f
o *(f) The adjusted confidence score of f
W(f) The set of web sites providing f
o(f) The object that f is about
imp(fl- 2) Implication from f1 to f2
P Weight of objects about the same object
y Dampening factor
1) Max difference between two iterations

3) Trustworthiness score:

T (W)=-In(1-t(w)) 3
T(w) is between and zero and +co, and a larger T(w) indicate
higher trustworthiness.

Similarly confidence score of fact as
o(f)=-In(1-(f))

A very useful property is that the confidence score of a fact f
is just the sum of the trustworthiness scores of websites
providing f.

V.ITERATIVE COMPUTATION

Fig. 3 shows the agorithm of TRUTHFINDER And it makes
use of iterative procedure .It studies the probabilities of
websites being correct and facts being true, which cannot be
defined as simple summations because the probability often
needs to be computed in nonlinear ways. That is why
TRUTHFINDER requires iterative computation to achieve
convergence.

In each step of the iterative procedure, TRUTHFINDER first
uses the website trustworthiness to compute the fact
confidence and then recomputed the website trustworthiness
from the fact confidence. The matrices are stored in sparse
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formats, and the computational cost TRUTHFINDER stops
iterating when it reaches a stable state. The stableness is
measured by how much the trustworthiness of websites
changes between iterations. If only changes a little after an
iteration, then TRUTHFINDER will stop.

Algorithm 1: Truth Finder
Input: The set of web sites W, the set of facts
F, and links between them.
Output: Web site trustworthiness and fact
confidence.
Calculate matrices A and B
for eachw € W  /* setting initial state */

tw) t0
T(W) « -In(1-t(w))
repeat [* iterative computation */

0* « Bt
Compute s from o*
" « t [*makeacopyof t */
t «As

Compute 1 fromt

until cosine similarity of t andt’ is greater
than 1-6

Fig.3. Algorithm of TRUTHFINDER.
VI.EXPERIMENT SETTING

In order to show the effectiveness of TRUTHFINDER, we
compare it with a baseline approaches called VOTING and
text comparison which is used in page Rank search and
normal data search. When trying to find the true fact for a
certain object, VOTING chooses the fact that is provided by
most websites and resolves ties randomly. It only uses the
number of websites supporting each fact. In comparison,
TRUTHFINDER considers the implication between different
facts from the first iteration and considers the different
trustworthiness of different websites.

Fedemmance Analysis

il | (ETruth
.Pagr:r

C Morm

Weliles
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Fig.4. Accuraciesof NORMAL, PAGE RANK and
TRUTHFINDER SEARCH
Fig.4 shows that the accuracies of TRUTHFINDER is more
than Normal and Page Rank even at the first iteration, where
all bookstores have the same trustworthiness. This is because
TRUTHFINDER considers the implications between different
facts about the same object, while VOTING does not.

As TRUTHFINDER repeatedly computes the trustworthiness
of bookstores and the confidence of facts, its accuracy
increases at each iteration and remains stable. It takes
TRUTHFINDER 8.73 seconds to precompute the implications
between related facts and 4.43 seconds to finish the four
iterations. VOTING takes 1.22 seconds.

VII.CONCLUTION

This paper introduces and formulates the Veracity problem,
which aims at resolving conflicting facts from multiple
websites and finding the true facts among them. The proposed
system uses TRUTHFINDER, an approach that utilizes the
interdependency between website trustworthiness and fact
confidence to find trustable websites and true facts. In each
iteration, the approach will improve the current state by
propagating information (Weights, probability,
trustworthiness, etc.) through the links. This iterative
procedure has been proven to be successful in many
applications, and thus, adopt it in TRUTHFINDER. The
TRUTHFINDER is used to achieve high accuracy at finding
true facts and at the same time identifies websites that provide
more accurate information. Performance analysis has been
made between these three approaches and the system is
proved TRUTHFINDER provides more accuracy than Normal,
Page Rank Searching.

In future, this system can be enhanced into broader application
scope, such as mass collaboration and mass labelling. It
combines the broad coverage system using unstructured query
and low coverage system which is using structured query
together. This integrated system can be utilized by the
TRUTHFINDER algorithm to find true factsin larger systems.
The system is working with text files it can be enhanced for
retrieving information from html files with further
modification.
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