






Table 2: Statistics of the Four datasets.
Domains #Subjects # Predicates # Conflicting

Predicates

Person 130174 16245 7506
Locations 74015 14162 6870

Organizations 25051 13956 6360
Descriptors 10362 6980 3250

We select three well-known state-of-the-art truth discov-
ery methods as baseline including Vote, TruthFinder [8] and
F-Quality Assessment [6]. The parameters of the baseline
methods are set according to the authors’s suggestions. The
experiments are performed on a desktop computer with In-
tel Core i5-3470 CPU 3.2 GHz with 4 GB main memory,
and Microsoft Windows 7 professional operating system. All
baseline methods were executed in the Eclipse (Java) plat-
form by a single thread. Figure 4 shows the experimental
results of all the methods in terms of accuracy in the four
datasets.

methods are implemented in the same datasets in the
experiments.

Vote: Voting regards the object with the maximum number of
occurrences as truth. Moreover, voting is a straightforward
method.
TruthFinder [10]: It’s a well-known method based on truth
discovery and source reliability estimation used to resolve
conflicts. It adopts Bayesian analysis to infer the
trustworthiness of sources and the probabilities of a value
being true.
F-Quality Assessment [4]: This method is a popular
algorithm used to resolve conflicts in Linked Data. Three
factors, namely, the quality of the source, data conflicts, and
confirmation of values from multiple sources, are leveraged to
decide which value should be true value.

The parameters of the baseline methods were set according to
the authors’ suggestions. The experiments were conducted on a
desktop computer with Intel Core i5-3470 CPU 3.2 GHz with 4
GB main memory, and Microsoft Windows 7 professional
operating system.  All baseline methods were implemented in
the Eclipse (Java) platform8 by a single thread.

4.2 Experimental Results
The experimental results for the four datasets show that
TruthDiscover outperforms the baseline methods in determining
the truth from multiple conflicting objects in Linked Data with a
scale-free property.

4.2.1 Accuracy
In the experiments, we have two types of data in our datasets:
numerical data and string data. For these two types of data, only
one truth is selected from multiple conflicting objects. Therefore,
accuracy as a unified measure is adopted in the experiments for
the two types of data and measured by computing the percentage
of matched values between the output of each method and
ground truths. Figure 8 shows the experimental results of all the
methods in terms of accuracy in the four datasets.
The average accuracy of TruthDiscover is approximately 0.81 in
the four datasets compared with 0.65, 0.49 and 0.34 of the three
baseline methods. It can be concluded that TruthDiscover
outperforms the three baseline methods in terms of accuracy.
The main reason for this superiority is that it’s difficult for three
baseline methods to estimate the reliability degree of “small”
sources accurately in Linked Data, although these methods
achieved satisfactory accuracy in certain datasets or applications.
In TruthDiscover, two strategies are adopted to reduce the effect
of scale-free property. One strategy is leveraging the topological
properties of the Source Belief Graph to estimate the priori
beliefs of sources for smoothing the trustworthiness of sources.
The other strategy is that using a method based on HMRF to
infer the trust values of objects accurately by modeling the
interdependencies between objects.

8 https://www.eclipse.org/
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Figure 8. Performance comparison in the four datasets.
Another experiment was conducted to evaluate the effectiveness
of two strategies adopted in TruthDiscover. Two baseline
methods are utilized in this experiment. The first baseline
method removes the priori belief of all sources, and the second
baseline method ignores the interdependencies between objects
used in TruthDiscover. The experimental results shown in
Figure 9 indicate that BeliefRank and Algorithm II are effective
in reducing the effect of “small” sources.
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Figure 9. Comparison with two Baselines.
Finally, an experiment was conducted to validate the
effectiveness of our approach with regard to the three reasons
for inconsistency.  Figure 10 shows that TruthDiscover achieves
different accuracies for the three reasons. The average accuracy
of out-of-time is 0.44, which is less than that of the other two
reasons. This finding indicates that the method based only on
source reliability estimation is insufficient to resolve conflicts of
out-of-time, and extra information is required. TruthDiscover
achieves satisfactory accuracy for variety and purely errors.
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Figure 10. Performance comparison with regard to the three
reasons for inconsistency.

Figure 4: Performance comparison in the Four
datasets

It can be concluded from Figure 4 that TruthDiscover
outperforms the three baseline methods in terms of accuracy.
The main reason for this superiority is that it’s difficult for
three baseline methods to estimate the reliability degree of
“small” sources accurately in Linked Data, although these
methods achieved satisfactory accuracy in certain datasets
or applications.

The experimental results of the average change in the trust
value of objects after each iteration are shown in Figure 5.

It also shows the change decreases rapidly in the first five
iterations, and then reaches a stable stage until the conver-
gence criterion is satisfied.

5. CONCLUSIONS
We have developed an easy-to-use system called TruthDis-

cover8, which leverages the topological properties of the Source
Belief Graph and the interdependencies between objects to
infer the trustworthiness of sources and the trust values of

8Demonstration is available online at
http://123.139.159.38:9218/Truth/

4.2.2 Convergence
Two experiments were conducted to validate the convergence of
TruthDiscover. The first experiment was conducted to analyze
the convergence of TruthDiscover. The second experiment was
performed to show the relation between accuracy and iteration.
We formulate the problem of resolving conflicts as an iterative
computation problem because of the interdependencies between
the trust value of objects and the trustworthiness of sources.
Therefore, convergence significantly affects the performance of
TruthDiscover. Figure 11 shows the average change in the trust
value of objects after each iteration. The change decreases
rapidly in the first five iterations, and then reaches a stable stage
until the convergence criterion is satisfied. The average number
of iterations for people, locations, organizations, and descriptors
are 23, 24, 25 and 15, respectively.
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Figure 11. Change in the trust values of objects after each
iteration.

Another experiment was conducted to analyze the relationship
between accuracy and iteration. The results are shown in Figure
12. The accuracy of TruthDiscover increases as the number of
iterations increases and reaches a stable stage until the
convergence criterion is satisfied.
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Figure 12. Relations between accuracy and iteration.

4.2.3 Time Efficiency Evaluation
We sample different numbers of conflicting objects to determine
the computational complexity of TruthDiscover in a single
machine. Figure 13 shows the running time for conflicting
objects. The power law function is adopted to fit the relationship
between running time and number of conflicting objects to
further prove the time complexity. We find that the relationship
between running time and number of conflicting objects
typically follows the power law , where  is 39.844

and  is 2.037, which verifies the analysis of the time
complexity of TruthDiscover discussed in Section 3.4.
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Figure 13. Running time of different numbers of entities.

5. CONCLUSION AND FUTURE WORK
In this study, Observations on four datasets reveals that Linked
Data has a scale-free property. This property means that only a
few sources have many conflicting objects, and most of the
sources provide very few objects. Owing to this property,
existing work cannot be trivially extended to resolve object
conflicts in Linked Data. In this study, the problem of resolving
object conflicts in Linked Data is formulated as a truth discovery
problem. A truth discovery approach called TruthDiscover is
proposed to determine the most trustworthy object. This method
leverages the topological properties of the Source Belief Graph
and the interdependencies between objects to infer the
trustworthiness of sources and the trust values of objects.
TruthDiscover 9  is evaluated in four real-world datasets. The
experimental results show that TruthDiscover exhibits
satisfactory accuracy.
A potential direction for future research is to focus on resolving
out-of-time conflicts by leveraging truth discovery and
provenance information. Another potential future direction is to
identify the copying relations of different sources to improve
performance.
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objects. This system is capable of automatically identifying
the truth in massive Linked Data with a scale-free property.
The experimental results show that TruthDiscover exhibits
satisfactory accuracy. The future extension of TruthDis-
cover should include improving the performance of identify-
ing the truth. This improvement can be achieved by identi-
fying the copying relations of different sources.
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