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The goal of this research is to support multi-language knowledge sharing with a focus on content
consistency among local, regional and international communities. Due to the rapid growth of
online collaboration, the probability of sharing inconsistent content in various languages and
communities is increased. This is problematic for multi-language knowledge sharing systems
because (i) consistency rules for the shared content cannot be explicitly stated in advance and
(i1) there exist constraints from diverging views in supporting content consistency. To this end,
this research proposes techniques and guidelines on content consistency to support knowledge
sharing among multi-language communities. This thesis consists of seven chapters.

Chapter 1 outlines the thesis including the research overview, objectives, issues and approaches.

Chapter 2 describes the background of this thesis. This chapter examines previous research to
understand knowledge sharing goals among communities. Previous research explored the
processes of leveraging knowledge equally and customizing knowledge sharing. These
researches highlighted the constraints in handling content consistency for knowledge sharing.
The reliance of previous techniques that use content processing and their limited support to
resource poor languages also motivated this research to offer solution for content consistency to
larger communities, including the resource deprived ones.

Chapter 3 proposed a process-based approach to detect inconsistent content shared among
communities in order to leverage knowledge equally. The proposed approach is not language
specific as it is based on the concept of synchronizing user editing actions. To realize this
approach, a state transition model is introduced to define the states in multilingual content, the
set of actions and transition functions. Using the combination of states, rules are designed to
represent inconsistent multilingual content. Experimental results from applying the proposed
approach to revision history of Wikipedia articles in English and Nepali languages showed a
satisfactory result with an average precision of 88% and a recall of 86% in detecting
inconsistency.

Chapter 4 shifted the focus to customization in knowledge sharing and proposed guidelines for
web managers to promote consistency while sharing specific content categories among
communities. The approach based on propagation is proposed to qualitatively compare the
content in webpages of country-specific websites and examine their propagation in (a) website
graph and (b) website pair. For this study, 480 webpage samples from 80 websites representing
ten global brands (Nivea, 3M, Starbucks, Acer, Samsung, KPMG, HP, Nestle, Avon, John
Deere) are analyzed. A total of 480 comparisons of webpages in website graph and 1680
comparisons in website pairs are performed to examine propagation of content. The results
revealed scales in sharing such as, corporate related information that is shared globally, customer
support related information that is shared locally and product related information that is shared




regionally and locally. The results also revealed coupling phenomena in sharing, such as high
coupling between websites when sharing corporate related information. These findings are
essential in the development of the guidelines for content consistency, including global
consistency needed for corporate related information and the local consistency needed for
customer support information. Such guidelines are also useful in avoiding cross-site content
inconsistencies.

Chapter 5 further explored customization in knowledge sharing with respect to geographic
regions and proposed guidelines on content consistency for sharing in specific regions. The
approach based on propagation is proposed to qualitatively compare webpages of country-
specific websites from various geographic regions and examine their propagation (a) within the
regions and (b) among the regions. Eighty websites from the geographic regions of North
America, Asia Pacific, Europe and Middle East/ Africa are analyzed. A total of 240 comparisons
of webpages within regions and 1440 comparisons among regions are performed to examine
propagation of content in specific regions. The results revealed high coupling in websites among
countries in Europe and low coupling in websites inside North America. This suggested high
probability for intra-regional discrepancies in content shared inside the European region. The
results also revealed high coupling in websites among Asia Pacific, Europe and Middle East /
Africa, and suggested a high probability for inter-regional discrepancies. Implications of such
findings are the guidelines, example strict consistency policy needed for sharing content inside
European region compared to North America. Such guidelines are useful in avoiding regional
discrepancies caused by sharing inconsistent content.

Chapter 6 proposed a simple technique to execute the guidelines determined in former chapters.
Based on propagation, pattern of sharing (a) internationalization, (b) regionalization and (c)
localization are proposed to restrict content updates confined to specific communities and their
languages. Besides simplicity, the advantage is its suitability for both monolingual and
multilingual cases, and its automated or manual support for execution.

Chapter 7 summarizes the original contributions and examines future directions.

From the techniques that are simple and applicable in variety of languages along with the
guidelines for web managers to deal with inconsistencies in (a) multilingual content and (b)
cross-site content, this research contributed to the design of a multi-language knowledge sharing
system that caters to the goals of communities which require both for leveraging knowledge
equally and customization in knowledge sharing.
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