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Background
LexisNexis provides authoritative sources of information to customers around the world. Core offerings center on legal information and news and business information. The Lexis® service - the first commercial online legal information service - began in 1973. The companion Nexis® news and business information service launched in 1979. Since that time, the company has grown to become one of the largest information providers, including comprehensive company, country, financial, demographic, market research, and industry reports, as well as tax, risk management, and other types of content.

Simply put, LexisNexis has a lot of information. Today there are over four billion documents in centralized data center serving markets around the world. More than 10,000 new documents get added each day in some 35,000 sources. Legal sources of information, for example, include cases from all U.S. jurisdictions, with full text Supreme Court cases dating back to 1790. Full text of most major newspapers are also available, including The New York Times, The Wall Street Journal, The Washington Post, LA Times, and FT London, all dating back to the early 80s. There are hundreds of other full text newspapers in many languages from around the world. Most are available through LexisNexis the same day they are published. Access is fee based.  

Much of the LexisNexis content is indexed. Due to the large volume this process is automated. Documents are run through indexing algorithms to apply the appropriate terms. These get added to a separate field within a document and are searchable. Manual checking also occurs, but it is impossible to handle all of the content. Nonetheless, a control vocabulary offers a unique value proposition to the service by helping to indicate the “aboutness” of documents. 

Global Reach

Beyond the US legal and news markets, a global platform has been created. Code named Rosetta, this platform delivers LexisNexis content worldwide through a standardized interface. The approach is one of localization: A single core system and interface is adapted to individual countries, referred to as the core-adaptation model. Not only can users in the UK access US, Canadian or even German content, for instance, the user interface (UI) is consistent in all markets as well. 

New taxonomies were created for this global platform. Taxonomies for legal content must necessarily be local due to differences in local legal systems. Therefore a single global legal taxonomy is not possible, nor desired. For news and business information, however, a single global taxonomy was created. 

The global news and business taxonomy has four facets: subject, industry, geography, and company. The first three are hierarchical and contain several thousand index terms each. The last one is a flat list company names, though corporate structure hierarchies can be shown. There are over 300,000 company names currently maintained.

The whole taxonomy appears in three languages: English, French, and German. Index terms from one language can be used to search content in another. This presents unique challenges on many levels. This case study will discuss three of these: the creation of a multi-lingual taxonomy, UI design issues, and overcoming organisational hurdles.
Challenges and Approaches

In creating a single news and business taxonomy, we had to be sensitive to different market needs, including culture, language, and tradition. While maintaining a unified global taxonomy, we also allowed for country-specific terms. For instance, ‘Port Authority’ translates directly into both French and German (‘Autorités Portuaires’ and ‘Hafenbehörde’ respectively), but has different meanings. The English can denote an authority that regulates harbors, airports, and train and bus terminals. In French or German the concept is limited to harbors only. The scope of this term, then, is permitted to vary across the languages. In other instances, a term in one language may not even appear in an other. In the end, the top-level categories were fixed, but variation was permitted at the lower levels to account for such differences. 
There were also many technical issues in creating a single taxonomy and indexing diverse sources with it. Different character sets often proved to be problematic. Though both content and taxonomies were implemented using XML, challenges in sorting, searching, character equivalency and character display still existed. For instance, ‘the’ is a search stopword in English but means ‘tea’ in French; searching company names for French tea distributors had to account for this. Our approach was to overcome constraints using standard technologies and a scalable system architecture. 
A primary UI concern was how to best surface taxonomies at different points in the search process. We wanted the taxonomy to be an integral part a common search experience in all markets. Users come in contact with the taxonomy at three critical points in the product: on the search form, while viewing result lists, and while viewing documents. These aren’t the only places where taxonomies are used in our products, but they represent access to the taxonomy in a primary search workflow. Also, the taxonomy is presented in a consistent manner throughout the product, adding to the learn effect of its structure and organization. See more on this under “Solutions,” below. 

A diversity of users and varying levels of search experience was also a concern. Our initial research showed great similarities in search behavior and expectations across countries and cultures. However, there were some dissimilar factors to consider. Market segments were not always the same in all countries: some comprise more experienced searchers than others, for instance. Our approach was to provide layered interaction for different skill levels as effectively as possible. The use of taxonomies had to be simple enough for a novice searcher to understand while providing the power an information professional requires.  
Translations of the global taxonomy resulted in varying term lengths. Though seemingly trivial, this can impact the UI significantly. For example, “NON-METALLIC MINERAL PRODUCT MFG” in English appears as „HERSTELLUNG VON PRODUKTEN AUS NICHTMETALLISCHEN MINERALIEN“ in German – nearly twice as long. Both the taxonomy and the UI had to be flexible to account for such variance. Where wrapping wasn’t possible, term truncation with rollover displays of the full term were employed where needed. Overall we couldn’t design for a specific set of UI texts and always had to allow for variation.
Internal organization presented challenges of its own. To arrive at the desired user experience, disparate departments had to be brought together. Geographically, this meant establishing a dialogue between teams in the US, Europe, and India. So-called “parallel efforts” working groups were set up between taxonomists, UI design, engineering, and product management to address this. These groups allowed for an exchange of ideas across geographic and organisational lines. 
Finally, existing data on the use of taxonomies in an international setting was insufficient. Basic usage statistics could be derived from log files, and some marketing research was available, but there was little hard evidence on how people interact with and use taxonomies from a global perspective. Consequently, we conducted extensive user research as part of ongoing program in markets around the world. Based on this research we created appropriate personas and scenarios, demonstrating how customers use taxonomies. These guided discussions in brainstorming sessions, for instance. Overall, personas, scenarios, and usability test findings greatly informed our designs.
Search Behavior
Many studies in information-seeking behavior take a staged approach to explaining the search process. From empirical research, Ellis (1989) was able to extract common patterns in information seeking across situations and contexts. The stages he identified are starting, chaining, browsing, differentiating, monitoring, extracting, verifying, and ending.  
Marchionini (1995) also proposes a model of the information-seeking process better suited to electronic environments. In his model eight subprocesses develop in parallel: 
· Recognize and accept an information problem 
· Define and understand the problem 
· Choose a search system 
· Formulate a query 
· Execute search 
· Examine results
· Extract information
· Reflect/iterate/stop 

Carol Kuhlthau (1993) takes a more holistic approach in explaining the user's experience in information seeking. Her model of the information search process (ISP) accounts for affective aspects. She views information seeking as a constructive process that can be understood on three levels: actions, thoughts, and feelings, the latter setting her model apart from others. The ISP has six stages:
· Initiation:  Recognize information need

· Selection: Identify sources
· Exploration: Investigate topic

· Formulation Formulate a focus
· Collection: Gather information
· Presentation: Complete search, use information
Schneiderman et al. (1997) more specifically indentifies a framework for online search interfaces. This has four phases: formulate a query, submit the query, review results, and refine the query.
Taking cues from such models, we recognized that different users have different needs at different points in a search process. The taxonomy therefore had to surface in different ways at different points in the product. The challenge was identifying phases that apply to all markets and then designing the appropriate interfaces. The three phases we identified and focussed on were formulating a query, differentiating results, and refining the search. 
Solutions
1. Formulating a Query: Index Term Lookup Tool

A fundamental problem facing searchers is selecting appropriate terms. To help users decide on relevant topics, our search forms include the ability to add index terms to the query. This done with something called the Index Lookup Tool. 
We explored several models on how to integrate a lookup into a search forms:
· Sequential model - Linking from a search form to a separate page where users can select index terms and then return to the search form
· Parallel  model - Opening a popup window on top of the search form containing the index lookup tool

· Integrated model – Showing the index lookup tool and search form in a split screen display, with the search form on the left and the lookup tool on the right
· Embedded model – Providing an index lookup feature within the search form along with other search fields via small scroll windows and dropdowns
· Top-Down model – In two separate steps, users first select index terms and then specify the rest of the query. This has a different workflow and addresses different needs than the above four models. It is not necessarily mutually exclusive to them 
After testing different models, two key issues emerged that proved to be opposing forces:

1. Moving away from search form: Selecting index terms is a sub-task to query formulation. Distracting users from that task can be disruptive. 

2. Room to browse: Browsing a six-level taxonomy with thousands of terms requires significant screen real-estate. 
In addition, our initial assumption was that the horizontal dimension of a taxonomy display was critical and that users would not tolerate horizontal scrolling. We discovered, however, that the vertical dimension of a taxonomy display was as significant – if not more so – than its horizontal dimension. As long as most of a term five levels down is showing, users seemed to have little issue with a reduced horizontal display. Knowing where one is within the hierarchal structure is determined primarily through a vertical orientation, and the height of a taxonomy display is vital. 
Of the models considered, the extremes were excluded. The sequential model – where the user was taken to a new page to select index terms – proved to provide the best interaction with the taxonomies themselves, but greatly disrupted the primary task of query formulation. The embedded model – which condensed the taxonomy within the confines of the search form – seemed to be best in terms of an overall workflow, but didn’t do justice to browsing the taxonomy. 
The integrated model presents the search form on one side of the screen and the taxonomy on the other. This was the preferred version. However, for this particular project that would have meant a redesign of all existing search forms. We therefore present the index lookup feature as a popup window on top of the search form. This tested well, and it balances query formulation with taxonomy interaction.
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Figure 1 – The Index Lookup Tool from the French adaptation. Users can select terms and add them to the search query.
Once a term is selected from the taxonomy, it is added to the search form as part of the query. Rather than populating the terms into the free-text field, we add the selected terms to a separate field on the form. This prohibits users from altering the form of the term itself, which would render it meaningless as part of a controlled vocabulary. Options were provided to change Boolean connectors and to delete terms, but the words themselves could not be edited. In testing, this proved to actually enhance and clarify the relationship of the index terms to other search terms. As Edward Tufte (1990) says, “to clarify, add detail.”
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Figure 2 – Close-up of the non-editable index term field on the general search form from the UK adaptation. After users select index terms, they are added to this region below the free-text terms field (shown with “glass” entered above). Boolean operators can be changed and items can be deleted, but the form of the term cannot be altered.
Our tests showed that novice searchers often do not comprehend the value of adding index terms to a query at this stage of the search process. As a result this tool is intended for more experienced searchers. We are exploring ways to make the index lookup tool more intuitive. 
2. Differentiating: Results Classification
After a search is conducted, results can be grouped. The default view shows all results, but users can easily create subsets with the categories presented. First, users can choose how they want to classify their results with a simple dropdown menu. There are many different ways to slice a results set, for example: by source type (e.g. newspapers, journals, etc.), by source name, by language, and by the four facets of our taxonomy: subject, industry, geography, and company. 
The user sees a list of all index terms appearing in the current results set from the selected facet. The number of hits for each term is indicated after the term label. Clicking an option then presents only the results within that category. 
At first, technical issues prevented the results classification feature from being displayed by default, and users had to open it manually. This proved to be a hindrance in its usage. Once open, however, the comprehension of results groups is immediate, even for novice users. We eventually overcame the technical limitation, and the result classification feature is displayed by default. 
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Figure 3 – Results Classification for the German adaptation. All results are shown here. Clicking an option on the left would show hits from that category. The dropdown menu at the top of the left frame toggles between different classification types. “Industry” is showing in the screenshot.

To simplify the display the subject, industry, and geography hierarchies are flattened and shown as a plain list. Overall, this is a powerful yet simple tool that users of all skill levels appreciate. 
3. Refining the Search: Document Term Selection

Traditionally, relevance feedback refers to “an interaction cycle in which the user selects a small set of documents that appear to be relevant to the query, and the system then uses features derived from these selected relevant documents to revise the original query” (Hearst, 1999). Recently the scope of this term has widened greatly. For instance, web-based search engines have adopted a much simpler, one-click “more like this” feature. Broadly, relevance feedback refers to techniques by which the user provides feedback on relevant documents. This information is used to produce new results sets.

While viewing a document, we present the index terms that apply to that document. This indicates the general “aboutness” of the document. These terms are individually selectable with checkboxes. The user can then modify the original query with selected terms. Alternatively, the selections can be used to narrow the current results sets. 
This feature is fairly intuitive for all user types, although our research suggests novices may not be motivated to use it. We hope to streamline and improve this feature as we gather more data on its usage.
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Figure 4 – Document Term Selection for the UK adaptation. The document in this image is scrolled to the bottom. The concepts found in the document are represented by index terms from each facet of the taxonomy. Users make selections and then either modify their search or narrow the current answer set with the selected items. 
In terms of relevance feedback, a user can make ideas found in a relevant document the basis of a new search. Overall, the document term selection feature closes the cycle in the search process.
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Figure 5: Three key stages in the search process and tools to surface the taxonomy: 1.) an Index Lookup Tool helps users formulate a search query, 2.) Results Classification helps users differentiate hits, and 3.) Document Term Selection allows users to refine a search using index terms.

Conclusions
· Provide access to taxonomies at various points throughout the search process. This will support different needs at different stages, as well as address diverse levels of search experience.
· Overcome technical limitations. Don’t let technology drive the overall desired user experience. 
· Allow for regional differences in taxonomies. This doesn’t necessarily take away from a global consistency. Variation is needed to account for language and cultural differences, particularly at more granular levels of a hierarchy. 
· Build a flexible UI that balances the user’s workflow with an appropriate interaction with a taxonomy. Interacting with a multi-facetted, multi-level hierarchical structure is a task in its own right. However, it is often not the key task at hand for users. Strike a balance between providing a focus on the main task while allowing the taxonomy to be browsed adequately. 

· Keep in mind that the vertical dimension of a hierarchical display may be more important than the horizontal dimension.  Both height and width of a taxonomy display are important. 
· Do user research in different markets with different user types. Novices probably don’t have a preconceived notion of how a taxonomy can best be leveraged. They will need simple mechanisms to interact with indexing. Information professionals will require all the power a taxonomy can provide and more. Gathering as much feedback as possible is essential in making information design decisions. 
· Finally, a global approach to UI design for taxonomies is entirely possible. We found more similarities than differences in our current markets. People search and conceive of taxonomies in the same ways, whether in the US, France, Germany, or S. Africa. (Note that we haven’t done extensive testing in Asian cultures yet, and this may reveal some differences.) That said, it is nonetheless important to allow for variation in taxonomy development and in the UI design as appropriate. This should not take away from the overall consistency of the final product.
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