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Preface

IBM® OmniFind™ Analytics Edition uses information in unstructured and
structured content to improve decision making. It provides unstructured
information analysis, which can improve customer service levels, create
cross-sell capabilities, and provide early problem detection.

IBM OmniFind Analytics gives business users the tools to gain valuable insights,
facilitating better business decisions, by exploring and using key information
assets in the enterprise. It also provides multiple ways to explore and analyze
information, and it delivers sophisticated entity extraction capabilities when
working with unstructured content. It is based on the open Unstructured
Information Management Architecture (UIMA) standard.

This IBM Redbooks® publication will help you understand the power and
capability of IBM OmniFind Analytics Edition Version 8.4. The book provides
instructions on installing and configuring IBM OmniFind Analytics Edition. It
explains how to use it for text mining, and how to work with Dictionary Editor and
Rule Editor to customize the application for better analysis and discovery. The
book also discusses how to set up the Alerting System to automatically watch for
increased unusual activities. The integration with IBM OmniFind Enterprise
Edition (OEE) is also covered.

The team that wrote this book

This book was produced by a team of specialists from around the world working
at the International Technical Support Organization, San Jose Center.

Wei-Dong Zhu (Jackie) is an Enterprise Content Management, Risk and
Discovery Project Leader with ITSO in San Jose, California. She has more than
10 years of software development experience in accounting, image workflow
processing, and digital media distribution. Jackie holds a Master of Science
degree in Computer Science from the University of Southern California. Jackie
joined IBM in 1996. She has managed the production of many Enterprise
Content Management, Risk, and Discovery redbooks.

Srinivas Chitiveli (Varma) is a lead developer on a product called OmniFind
enterprise edition. He has been working at IBM for the past 9 years on
technologies related to digital certificates, enterprise search and analytics. On
many occasions Varma has executed the role of a customer advocate, where he
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Introducing text mining and
OmniFind Analytics Edition

In this chapter, we introduce the term Takmi, the concept of text mining and its
differentiation from traditional search. In addition, we introduce IBM OmniFind
Analytics Edition (OAE), its main features and benefits, and some typical use
cases.

We cover the following topics:

» Takmi

» Text mining

» Use cases for IBM OmniFind Analytics Edition

— Find out what your customers really think
— Discover problem trends: Find it before it breaks
— Text mining and the law

» Features and benefits of OmniFind Analytics Edition

© Copyright IBM Corp. 2008. All rights reserved.



1.1 Takmi

The word takmi, as shown in Figure 1-1, means skillful, or clever.

I 7

Figure 1-1 “Takmi” means “clever’

It can also mean “craftsman”, or “artisan”, as in Figure 1-2.

Figure 1-2 “Takmi” also means “craftsman”

In the modern enterprise, you must be clever to survive. The skillful enterprise
will see into the future and thereby avoid missteps.

One of the intentions of the original creators of the Takmi software (presently
known as OmniFind Analytics Edition) was to invent something that can do what
human beings cannot do, in contrast to competing products, which try to simulate
human behaviors.

Another goal was to go beyond just looking at large data from different points of
view. The team of inventors wanted to develop a technology that can identify
important issues, by truly mining the data and uncovering trends that would
otherwise go undiscovered. An analogy might be a comparison of traditional data
mining software to a CT scan, which provides cross-section pictures of the body.
However, the CT scan cannot find cancer, and it cannot discover any health
anomalies. In fact, it is not the purpose of the CT scan to find anything, It is the
physician, the highly trained eye, which does the discovery.
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In this chapter, we try to understand the concepts of text mining and text
analytics, which form the basis for OmniFind Analytics Edition (OAE). Then, we
look at three common scenarios where text analytics can be applied. We show
you how OmniFind Analytics Edition, is the true “artisan,” in empowering
business in these scenarios. Finally, we give you a short and to-the-point
summary of OmniFind Analytics Edition’s features and what these features can
do for your enterprise.

1.2 Text mining

OmniFind Analytics Edition is based on the concept of fext mining, or text
analytics. First, by text, we mean unstructured textual data. Think of data in a
database as structured. It is organized into columns and rows whose titles tell us
the type of content that the rows and columns contain. A text file, in contrast, is
just letters and punctuation. You have no idea of what the text is about, unless
you read it.

Next, we look at the concept of mining, as in gold mining. Mining for gold is a
difficult process of digging and blasting through layers of rock and dirt to discover
(or, sometimes not discover) something very valuable, namely, gold. Likewise,
terabytes of textual data can be difficult to blast through (because it is
unstructured), especially if you want to find something of value. The first dilemma
is deciding what is valuable, and the second dilemma is teaching your software to
understand and then discover that which you consider valuable.

At the lowest level, we must teach our software to make the same elemental
distinctions about the world that we humans do. For example, the word crash
typically conjures up a very disturbing notion in our minds. However, although
disturbing, the notion might not be specific enough to conjure up an image in our
mind. Another example is the word car, we see the word and a part of our brain
associates that word with a picture in our minds of a thing. You will probably see
a different thing in your mind, a different make of car, than the person next to
you. The computer, on the other hand, just sees three letters.

Through a process referred to as natural language processing, software can
recognize strings of letters such as things and actions and tag them with their
parts of speech accordingly. Thus, crash is tagged as a verb and car is tagged as
a noun. So, we have begun to mine, but we have not struck gold yet.

These two words begin to have value to us when we establish a relationship

between them; in other words, when we see the words car crash together, we
immediately get a fairly concrete image of broken glass flying and metal being
crumpled. But it is not the individual words that give us this picture, nor is it the

Chapter 1. Introducing text mining and OmniFind Analytics Edition 3



part of speech. Rather, it is a higher level relationship between the two notions
that gives us the picture.

So, our software needs to catalog these kinds of relationships and then apply
them correctly in order for mining to take place.

Text analysis comes at an even higher level of relationship: that of correlation.

If a software program can discover from a particular dataset that, in the United
States, car crashes are responsible for 100 deaths a day, then the software has
taught us something. The software has analyzed the data and thereby given us a
much more meaningful response, a conclusion, a cause for 100 deaths per day.
In the end, the software leads us to conclude that car crashes are the United
States’ leading health problem. This is valuable information. It is more valuable
than if we perform a traditional search of the same data.

1.2.1 Beyond search: Text mining versus search

So then, what is the difference between text mining and search? Is there a
difference? Certainly, there are search engines that search unstructured data.
But they do not mine; they do not analyze. It is not the goal of a search engine,
typically, to perform these tasks. A search engine’s job is to reduce the size of a
large dataset to something more manageable, by separating relevant documents
from irrelevant documents, based on search criteria, and to rank the relevance of
these documents.

Text mining has a scientific goal: to discover strong generalizations in a dataset.
While these generalizations can be used to further reduce the size of the dataset,
this is not the goal of the mining. A strong generalization is, in science, a very
valuable thing.

It is important to stress that text mining does, indeed, search, just as the search
engine does. The point is that text mining draws meaningful insights from the
search results in addition to searching.

1.3 Use cases for IBM OmniFind Analytics Edition

It is safe to say that text analytics has not become an industry buzz word quite

yet. This is due in part to the fact that the concept is fairly complex and not in the
domain of common human knowledge, like search is. However, text analytics is,
in fact, no less than the next major step in the evolution of electronic information.
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The history of the Internet, as it is recognized and used by much of the world, is
well-known: Web content began as static HTML files on Web servers. But soon
thereafter, it became fairly commonplace to dynamically read data from
databases and transform it into Web content. This added significantly to the
overall content on the Web: Whatever content contributors add in terms of static
content, a time-consuming task, was augmented by data from relational
databases, which was already written. Meanwhile, traditional content from books
and journals was being transferred by a variety of manual means.

Some of this content was transferred carefully, with an eye to its eventually being
searched. The content was given structure, in the form of meta-languages such
as XML. XML, like columns and rows in a database, provides metadata, to say
what the content is about. Much of the traditional content, however, was simply
copied or scanned into text or HTML files, with no structure.

Within recent years, the move has been to putting author content directly on the
Web. There is content-authoring software — for example, software for the
creation of blogs and wikis. This content, like the original static Web, is also
mostly unstructured.

Finally, the increasing amount of electronic data is contributed by e-mail and
instant messaging, both unstructured, as well. The net effect is exponential
growth in total electronic content, with the unstructured content greatly
outweighing the structured.

The public popularity of Internet search engines in recent years reflects the fact
that our society is aware of the value of the electronic content now available and
the need to somehow manage this content. Managing the content is more than
just searching, in the same way as managing the flow of vehicular traffic prevents
it from becoming simply chaotic and dysfunctional. There is a growing
dissatisfaction with search engines, because the public, growing ever more
search savvy, realizes that the search results that they are getting are not the
ones they want or expect.

The next step, then, is for content searchers, both public and private, to
understand why this is the case: the search software available to most users
does not have the ability to “read” the content that it is searching. This would
require structure, which, in the case of all the unstructured content, would
somehow mean adding metadata. Further, despite all search result ranking
algorithms, the only way to return an intuitively satisfying search result set is to
add linguistic and statistical analysis of the metadata to the capabilities of the
search software. This is the foundation for OmniFind Analytics Edition.

To better understand the critical significance of text analytic software, we look at
real-world use case scenarios where OmniFind Analytics Edition has provided
the ultimate solution to business needs.
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1.3.1 Find out what your customers really think

6

Do you hear the voice of your customers? In the Information Age, the voice of
customers is readily available. The voice of customers is information, just like
the Library of Congress online catalog or the archives of your favorite news
groups. In fact, the voice of customers is more available today than it has ever
been in history, precisely because the enterprise Web technology has provided
S0 many ways for customers to express their opinions.

There are few serious businesses today that do not provide support by e-mail.
Savvy companies also provide their customers with forums and list-serve groups.
Outside the enterprise, there is the vast world of blogs, instant messaging, and
user groups overflowing with opinions, support information, rants and raves
about every and any product or service you can imagine — but far beyond the
control and oversight of those product or service providers. These sources of
customer opinion are far more reliable than traditional surveys — self filtering
factors in customer surveying make it largely unreliable as a true source of
insight. On the contrary, people tend to be freer in expressing their opinions than
they might be in their normal, face-to-face interactions with others, simply
because on the Internet, they are faceless.

Clearly, all this information must be tapped. Its value to the enterprise, either
beneficial or detrimental, should be obvious. However, the problem remains of
how to collect the information, and, more important, how to distill its message. It
is unstructured information. There are companies who pay rooms full of workers
to manually scour millions of E-mail messages, online product reviews,
call-center notes, survey verbatim, customer-relationship management (CRM)
text fields, press releases, and other textual information available across and
beyond an enterprise.

Electronic search can find negative words, phrases, across such an expanse of
data; however, even the most complete search collection would have not much
value without mining, without analysis. Consider the variety of ways in which
people express their likes, dislikes, not to mention countless other gradations of
sentiment. It is simply not possible to use search to discover sentiment, because
it is anathema to the nature of search: search finds what you are looking for,
because you tell it what you are looking for, because you know what you are
looking for. Discovering your customers’ opinions is looking for unknowns.

Imagine the application of text mining in a product launch: a very wide-reaching
public consensus to be determined, by analyzing blogs and forums in the product
space, prior to the launch, which would then inform an iterative, effective
marketing strategy. Further, mining would provide insight into why the product
was eagerly anticipated, or dully ignored, and appropriate adjustments could be
made in both the product and the product message to electrify the positive and
cull the negative.
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Finally, there is great value in software that can integrate unstructured customer
data, with structured data — the traditional measures of product success such as
transactions, sales volume, and consumer spending indexes. By normalizing
customer sentiment with quantifiable sales trends on a date range, useful
correlations could be made in an empirical way. For this reason, OmniFind
Analytics Edition combines both structured and unstructured data for analysis.

1.3.2 Discover problem trends: Find it before it breaks

The fundamental nature of support is fixing problems. The enterprise employs
countless employees to read the incoming deluge of questions, complaints and
problems. The expected response of the support employee is to get the problem
fixed. They are not expected to determine the cause of the problem, nor are they
expected, or even capable of, discovering long term, over-arching trends.

However, it is the recognition of these trends that allows companies to determine
the need to issue recalls, for example. Early detection of a problematic behavior,
which could lead to catastrophic failure, is clearly something the agile enterprise
cannot do without. Finally, although somewhat less dramatic, consider the ability
to reduce noise. For example, e-mails from solicitors and network system
messages can be eliminated from the result set, making the in-depth analysis of
relevant data infinitely more manageable. The solution lies in text analytics.

Imagine the frequency, in a support call center, of a word such as upset —
people are often upset when they get to the point of calling in. Without analysis,
our call center might just take it for granted that callers would be upset, and not
investigate further. OmniFind Analytics Edition, in contrast, will use its correlation
feature to display immediately why the callers are upset — the highest causes for
a customers’ being upset. To our surprise, it might be something entirely different
than frustration with the product: It might be dissatisfaction with the quality of
service of your call center itself, for example, due to the perceived lack of
knowledge and experience of the call center agent. This is something a skillful
company will want to know as early as possible, and fix.

Correlation is often surprising to us humans. These surprises can be dangerous.
It is, in fact, the surprising correlations that OmniFind Analytics Edition want to
bring to light. It would not be a surprise to see that an automobile’s ignition
caused engine fires. It would be a surprise to find out that the fires were actually
caused by the cruise-control switch. Search, without correlation, would never
surface a problem with the cruise-control. Even deeper: while we might expect a
high correlation between the terms “airbag deploy” and “accident,” OmniFind
Analytics Edition can take us deeper into this correlation, and show us that the
airbag deployment was the cause of the accident, not, as expected, the desired
result.
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Finally, analytics can teach you how to better organize your call center. You
might discover that calls are being routed incorrectly — your PC help desk is
wasting considerable time re-directing callers with telephony issues. Perhaps
your prompts list for PC help needs a prompt for phone help, or, the phone help
number is not visible enough to customers. None of these trends would be
recognized as quickly, if at all, by your call agents. Remember, OmniFind
Analytics Edition was designed to do something humans cannot do.

1.3.3 Text mining and the law

Daily business proceedings have always been somehow recorded, whether by
the stack of transaction receipts lying on the clark’s desk at the end of the
business day in the 1800’s, or the audit log for database writes in the 21st
century.

Within just the past few years, this large, but nebulous record of business has
become much richer due to the wide adoption of e-mail and messaging by the
corporate world. Imagine how much greater detail is contained in an instant
messaging exchange between, say, two government workers, chatting about a
particular case, compared to ten years ago, when the exchange might have been
limited to a phone call or two, a faxed request/response.

Who in the corporate world today has not experienced the e-mail chain
syndrome? The entire evolution of the solution to a problem, or the creation of a
problem, is recorded an a string of forwards. Think of the corporate litigations that
the average person is aware of, within recent years, that have depended critically
on the contents of such e-mail chains.

The choice is clear: The enterprise must scrutinize this information. The solution
is also clear: Text analytics offers a way to discover malicious or compromising
messages, at this volume of data flow. The legal community has recognized the
need for software that does precisely what OmniFind Analytics Edition does.

1.4 Features and benefits of OmniFind Analytics Edition

8

OmniFind Analytics Edition makes complex analytical tools available to a wide
range of customers, where before this complexity had been often too
challenging. With OmniFind Analytics Edition, these tools make complex
statistical and linguistic analysis transparent to the user, without reducing their
power or efficacy. In this section, we summarize the technology as a whole, and
present its benefits.
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1.4.1 Features of OmniFind Analytics Edition

These are the features that enable actionable insight offered by OmniFind
Analytics Edition:

» Keyword search:

A keyword is combination of a character string and a category. This is quite
different than search engine technology, which searches on character strings
only. It is also different than search engines that incorporate some degree of
categorization. OmniFind Analytics Edition considers grammatical units as
keywords, not just individual words. Thus, “software...uninistall” is its own
keyword.

» Merge unstructured data with structured data for deeper analysis:

OmniFind Analytics Edition imparts structure to unstructured data, according
to the users’ designs. The new structure of the once-unstructured data can be
altered to synchronize with the unchangeable structure of the permanently
structured data. The combination of these two datasets can uncover new
trends that would be otherwise undiscovered.

» Sophisticated semantic search:

Semantic search is where, instead of entering a keyword, the user enters a
phrase. OmniFind Analytics Edition recognizes that this search entry is,
indeed, a grammatical, semantic unit — not just a collection of search terms.
Furthermore, OmniFind Analytics Edition disambiguates search terms by
understanding the context. Thus, the word “bark” in “tree bark” is not the
same as “dog bark.” For its semantic search, OmniFind Analytics Edition uses
the open source platform Unstructured Information Management Architecture
(UIMA), developed by IBM Research, currently incubating at the Apache
Software Foundation: http://incubator.apache.org/uima. We discuss UIMA in
detail later in this book.

» Drill-down navigation:

Analytic search in OmniFind Analytics Edition is a learning process. There is
no particular document that the user is looking for. Rather, the user wants a
collection of relevant documents returned that will answer a larger question.
While this collection can answer the user’s question via statistical analysis, as
in trend analysis and delta analysis (discussed below), sometimes the answer
is in the documents themselves. OmniFind Analytics Edition lets you follow
your query all the way down to viewing the entire document in the Text Miner
application. This contrasts typical search results, which only give a summary.
If the users need to view the original documents, they click on a link, which in
turn attempts to retrieve the original and invoke the appropriate viewer for the
file type — a process that more often than not fails. OmniFind Analytics
Edition’s increases usability of search by maintaining full copies of all
documents, for viewing and analysis.
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» Trend analysis:

OmniFind Analytics Edition can extract trends from data corpora in several
ways. First, the search results can be displayed via distribution over time.

In other words, the query “sell stock” can be shown as a general user trend
over time, expressed serially, in a linear graph, perhaps revealing a spike in
selling stock prior to a major product release, for example. This is done in the
Time Series view. Alternatively, the same query can be viewed in a cellular
matrix, which reflects deviation of the frequency of the query (keyword or
subcategory) per date. This produces a kind of heat map view, referred to as
the Topic view, in the Text Miner application. Regardless of the view, the
point is that OmniFind Analytics Edition delivers insights to data, not just the
data itself.

» Delta analysis:

The delta analysis feature of OmniFind Analytics is a true attempt to do
something that humans cannot do (or do it easily in a timely fashion) — to see
into the future. Data is viewed as a function of change in frequency over time.
Based on the rate and direction (up or down) of the change, future trends are
projected in the graphical chart, and heat indexes can be applied, to alert the
user of a trend which is contra-indicated.

» Correlation:

Correlation is shown between the search terms entered and any/all keywords
and subcategories in the Category view. This means that any search is
automatically part of a statistical analysis of correlation strength — a feature
that distances OmniFind Analytics Edition from any competitor. A 2D Map
view shows the correlation between a vertical category — this could be a
term, a concept, a phrase, for example — and a horizontal category.
Together, these views give the user intuitive images of the data corpus. Of
course, complex statistical methods for achieving reliability, over small
datasets, and, taking into account noise, have been carefully implemented.
Thus, the user involved in heuristic analysis is always presented with a highly
reliable image of the prominence of terms or concepts in the overall dataset.
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1.4.2 Benefits of OmniFind Analytics Edition

These are the benefits of actionable insight offered by OmniFind Analytics
Edition:

» Improve customer satisfaction by resolving cases more accurately and in a
more timely fashion.

» Improve customer retention by discovering what makes them unhappy as
early as possible, so that you can address it before they leave.

» Improve your product image by discovering problems early, and correcting
them.

» Improve your understanding of your customer by learning to speak their
language. Discover the words they use to talk about your product.

» Improve efficiency of customer care by providing customer-facing agents with
the most accurate view of the customer, and by improving your self-service
knowledge base in a timely and efficient manner.

» Improve effectiveness of marketing campaigns by analyzing potential
customer bases and trends through blogs, lists, and message boards.

» Improve sales by providing sales people with contextually relevant crass-sale
and up-sale prompts.

» Reduce risk and financial exposure by efficient compliance monitoring and
surveillance.

The current wave of search is clearly semantic search, with text mining.
Enterprises relying on traditional navigational or research search solutions will
not only falter behind their competition in terms of customer awareness, but, in
cases of product failure litigation or compliance litigation, might also be unable to
meet the standards of the current state of eDiscovery.

It is thus unlikely that any enterprise, large or small, will be able to circumvent the
adoption of some degree of text mining. However, their choice in software should
be based on open industry standards already in existence. Moreover, as has
been shown with J2EE, software that incorporates open source platforms, such
as UIMA, far outperforms the proprietary competitor in meaningful (and
remunerative!) ways. OmniFind Analytics Edition is the only software on the
market currently to meet these criteria.
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OmniFind Analytics Edition
architecture

This chapter provides an overview of the architecture and processing flow of IBM
OmniFind Analytics Edition (OAE). We describe the main functions and basic
concepts that are necessary for understanding these functions, the basic building
blocks of OmniFind Analytics Edition and their interaction with each other.

We cover the following topics:

Product overview

System architecture

Data processing flow

Topologies supported

Basic concepts

Text analysis applications

Integration with OmniFind Enterprise Edition

YyVYyVYVYVYYVYY
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2.1 Product overview

IBM OmniFind Analytics Edition (OAE) uses information in unstructured and
structured content to improve decision making. It provides unstructured
information analysis, which can improve customer service levels, create
cross-sell capabilities, and provide early problem detection. IBM OmniFind
Analytics Edition gives business users the tools to gain valuable insights,
facilitating better business decisions, by exploring and using key information
assets in the enterprise. It also provides multiple ways to explore and analyze
information; and it delivers sophisticated entity extraction capabilities when
working with unstructured content. It is based on the open Unstructured
Information Management Architecture (UIMA) standard.

OmniFind Analytics Edition allows users to explore, integrate, and analyze
information extracted from unstructured sources together with structured data. It
uses natural language processing capabilities to process unstructured content to
classify and extract pertinent information such as entities, relationships,
sentiments. It then analyzes this information together with the related structured
data to leverage all available information.

As mentioned in 1.4, “Features and benefits of OmniFind Analytics Edition” on
page 8, OmniFind Analytics Edition provides the following features:

Keyword search

Merge unstructured data with structured data for deeper analysis
Sophisticated semantic search

Drill-down navigation

Trend analysis

Delta analysis

Correlation

vVVvyYvYyVvYYvYYyvYyYy

In addition, OmniFind Analytics Edition offers the following additional ways to
explore and analyze information:

» Categorization
» Topic analysis
» 2D heat maps
> Automated alerting
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2.2 System architecture

Key components of OmniFind Analytics Edition include:

Data Ingester

OmniFind Analytics Edition Preprocessor
Indexer

Text Miner

vyvyyy

Figure 2-1 shows the OmniFind Analytics Edition system architecture with these

components.
D Data — Text
ata Preprocessor Indexer OAE .
Ingester FZNLP) sl Miner

>
ATML MIML
files files

Figure 2-1 OmniFind Analytics Edition system architecture

These components can be broadly classified into two categories, information
extractors or preprocessors, and information analyzers. Information extraction or
preprocessing consists of processing raw data, converting it into the standard
input format for OmniFind Analytics Edition (Data Ingester), and performing
natural language processing of the input file. Information analyzers consists of
indexing the data and analyze the data.

2.2.1 Data Ingester

Data Ingester is the component used to convert the data in Comma Separated
Value (CSV) format into Advanced Text analytic Markup Language1 (ATML), the
standard input format for OmniFind Analytics Edition. The ATML files contain
both structured and unstructured attributes for each document.The data to be
analyzed, including text, should be prepared in CSV data format. Most of the
relational databases and spreadsheet applications support exporting data to
CSV format. The details about the different columns in CSV files and the data
contained in these must be recorded in the hData Ingester configuration file for
CSV to ATML conversion.

1 See the definition of ATML in the shaded box.
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There is a set of rules to which you have to adhere while creating the CSV files.
For example, each CSYV file should not contain more than 50000 lines, or the first
line of the CSYV file should be used to list column names and start describing data
from the second line. These rules are discussed in detail in Chapter 4, “Data
ingestion and indexing” on page 55.

2.2.2 Natural language processing and OmniFind Analytics Edition
Preprocessor

Natural language processing (NLP) is the process of analyzing text and
extracting entities of interest such as various parts of speech, entities related to a
particular domain, and the relationships among the entities. It is built on the
Unstructured Information Management Architecture (UIMA), an open software
framework for enablement and collaboration around the creation, development,
and deployment of technologies for discovering the latent meaning,
relationships, and relevant facts buried within unstructured information.

Language processing is done for each input data (ATML file). The language
processor analyzes and extracts the different entities contained in the input data
using a chain of UIMA text analysis engines (TAE) to tokenize, parse, and apply
dictionaries and rules. The output of this is stored as annotations in Mining
Markup Language (MIML) files, which is the standard output format for OmniFind
Analytics Edition preprocessor component, along with the original data.

Definitions of terms:

» Advanced Text analytic Markup Language (ATML) is an OmniFind
Analytics Edition proprietary file format, and OmniFind Analytics Edition
expects the target data to be in ATML format.

» Mining Markup Language (MIML) is another OmniFind Analytics Edition
proprietary file format. A MIML file would contain the target content and
extra metadata that gets discovered during the NLP processing. Natural
Language Processing (NLP) is applied to the converted ATML content to
MIML.

Figure 2-2 shows the internal architecture of OmniFind Analytics Edition natural
language processor for English.
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Figure 2-2 Internal architecture of OAE Natural language processor for English

Definition of terms:

The Unstructured Information Management Architecture (UIMA) framework is
an open, industrial-strength, scalable, and extensible platform for building
analytic applications or search solutions that process text or other
unstructured information to find the latent meaning, relationships, and relevant
facts buried within.

A Common Analysis Structure (CAS) defines how these annotators represent
and share their results. The CAS is an object-based data structure that allows
the representation of objects, properties, and values.The CAS logically (if not
physically) contains the document being analyzed.

UIMA background information

An example UIMA application might ingest plain text files and identify entities,
such as persons, places, and organizations; or relations, such as works-for or
located-at. UIMA enables such an application to be decomposed into
components, for example “language identification” to “language specific
segmentation” to “entity detection (person/place names)”. Each component must
implement interfaces defined by the framework and must provide self-describing
metadata via XML descriptor files. The framework manages these components
and the data flow between them.
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The basic building blocks of UIMA are Analysis Engines. Analysis Engines (AEs)
are components that analyze a document and infer and record descriptive
attributes about the document as a whole, or about regions therein. This
descriptive information, produced by AEs, is referred to generally as analysis
results. UIMA provides a basic component type intended to house the core
analysis algorithms running inside AEs. Instances of this component are called
Annotators.

UIMA history

UIMA began as an IBM internal project and was developed by teams in IBM
Research and IBM Software Group. For IBM, UIMA is a delivery vehicle of
technology, as well as an enabling technology for academic and business
partners. As more and more technology outside of IBM was built on top of UIMA,
there was an increasing demand to open source UIMA. The first open source
version of UIMA was released on SourceForge in early 2006. At the time, IBM did
not accept external contributions to the source code. Later in the same year, in
October 2006, the UIMA framework was accepted as an Incubator project at the
Apache Software Foundation. This opened up UIMA development to a wider,
non-IBM community.

2.2.3 Indexer

The Indexer component of OmniFind Analytics Edition indexes the processed
MIML files. These indexes along with the MIML files are then fed to the Text
Miner application. There are two types of indexing processes in OmniFind
Analytics Edition, creation of new indexes and update of indexes by file addition.
A new index is created for all the data processed by the language processor.
When the index update happens, the indexer component checks the MIML files
for data that was newly processed by natural language processing and creates
an index for it. There are a number of sub processes which the indexer executes
before the final index is created. First it updates the MIML file list in the
database_config.xml for the particular database which is been indexed. Then it
processes the individual MIML files and creates an intermediate index file for
each MIML. These intermediate indexes are then merged to form the final index.

2.2.4 Text Miner

Text Miner is a Web-based application that dynamically performs statistical
analysis of the results of language processing. It enables users to analyze the
processed data by selecting categories, providing search conditions and further
drilling down and analyzing data using different techniques and views such as
trend analysis, delta analysis, Time Series view, Topic view, and 2D Heat Map
view. It also provides us with useful insights, on the different trends and
predominant patterns hidden in the dataset, with minimal analysis steps.
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We also introduce Text Miner in the 2.6, “Text analysis applications” on page 23.

2.3 Data processing flow

Data processing flow within OmniFind Analytics Edition is as follows:

1. The Data Ingester component extracts and transforms the input data in the
CSV format into ATML files.

If the original data is not in CSV format, then the first step would be to convert
the data into CSV format (using scripts, programs, or macros) and then
having Data Ingester convert it to ATML files. CSV is the input format that is
supported by Data Ingester.

2. The ATML files act as inputs for the NLP component. NLP analyzes and
extracts entities such as parts of speech, named entities, and concepts, and
creates the MIML files as output. The MIML files contain the results
discovered by NLP along with the original data.

3. The MIML files are then indexed by the Indexer component to facilitate easy
search, retrieval, and analysis.

4. These indexes along with the MIML files are fed to the Text Miner application
for the users to perform functions such as multi-faceted search of the
document collection, time series, delta analysis, and 2D correlations across
the different categories.

Figure 2-3 illustrates the data processing flow of OmniFind Analytics Edition.
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Figure 2-3 Data flow within OmniFind Analytics Edition
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2.4 Topologies supported

OmniFind Analytics Edition supports three system topologies:

» Single server topology
» Two server topology
» Multi-server topology

Single server topology
A single server topology is one where all the components are on the same
server. See Figure 2-4.
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Figure 2-4 Single server topology

In a single server topology, the Data Ingester. Natural Language Processor,
Indexer components, and the application server hosting the OmniFind Analytics
Edition applications (including Text Miner) are all reside on a single server.

Two server topology
A two server topology is one where the components are installed on two servers.
See Figure 2-5.
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Figure 2-5 Two server topology
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In a two server topology, the Data Ingester, Natural Language Processor, and
Indexer components are installed on the first server; the application server
hosting the OmniFind Analytics Edition applications is installed on another
server. The OmniFind Analytics Edition database with the MIML files and the
Indexes on the first server have to be placed on a shared file system that is
accessible to the second server.

Multi-server topology
A multi-server topology is one where the components are installed on three or
more servers. See Figure 2-6.
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In a multi-server topology, multiple Data Ingesters and Natural Language
Processors can reside on multiple servers, but there is only one single Indexer
component. You can have multiple application servers hosting Text Miner and
other OmniFind Analytics Edition applications.

Figure 2-6 Multi-server topology

All the MIML files created by the different language processing components
should be stored in the MIML directory of OmniFind Analytics Edition database
on a shared file system that is accessible to Indexer and the application servers.
The indexes created from the MIML files are also stored in the index directory of
OmniFind Analytics Edition database on a shared file system to facilitate easy
access by the OmniFind Analytics Edition applications.
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2.5 Basic concepts

In order to have an overview of OmniFind Analytics Edition, it is important to
understand the basic concepts it uses. We use a sample database from National
Highway Traffic Safety Administration (NHTSA) to provide examples for the
concepts explained.

Database

OmniFind Analytics Edition manages the resources and results of language
processing for each dataset (to be analyzed) in units called databases. The
database in OmniFind Analytics Edition world, is not the same as the relational
database.

2.5.1 Category

For every OmniFind Analytics Edition database, there are different tokens that
can be associated with the documents that share similar patterns or content. The
tokens help users analyzing the results of language processing better. Category
is a label name given to the different tokens or keywords present in a data type.

Each data type can have multiple categories. For example, when we load the
NHTSA dataset into OmniFind Analytics Edition, it creates the default categories
corresponding to the different fields in the dataset such as fail date, model, and
city. If a user wants to analyze the data based on the different components or
parts of vehicles, then a new category for vehicle components can be created
and data can be categorized based on the components involved.

The categories in OmniFind Analytics Edition are divided into:

» Standard item category
» System category
» User defined category

A standard item category is the field value that is attached to the raw data to be
analyzed. An example for the standard item category are the date of inquiry and
department, which are field values provided as part of the raw data. System
categories are the default categories provided by OmniFind Analytics Edition,
such as generic nouns and verbs. A user defined category is defined by users
based on data characteristics. An example is the component that we mentioned
in the previous paragraph.

We provide more explanation about categories, their creations, and usage in
later chapters of the book.
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2.5.2 Rules

The rule is the entity that allows the user to specify what is to be mined from the
various documents.

A rule consists of two parts:

» A pattern
» Avalue

The Rule Editor helps the user define the pattern by enabling the configuration of
a set of parameter values. The rule value specifies what the result of applying the
pattern to the document should be. For example, we can create a rule for the
NHTSA dataset that would detect all the documents related to negative events or
troubles such as damage to a component, a crack in a component, or a tire
blowout. To create this rule, we can list the different words or phrases that can be
identified as a negative event or trouble in the pattern value field.

We provide more explanation about categories, their creations, and usage in
later chapters of the book.

2.6 Text analysis applications

OmniFind Analytics Edition offers five Web based applications for text analysis:

Text Miner
Dictionary Editor
Rule Editor
Alerting System
Online manual

vyvyyvyyvyy

In this section, we briefly introduce these applications. For more detailed usage
of the applications, read the corresponding chapters of the book.

2.6.1 Text Miner

We mentioned Text Miner, one of the key components of OmniFind Analytics
Edition in 2.2, “System architecture” on page 15. Text Miner is a Web-based
application that does statistical analysis of the results of the language
processing. It enables users to analyze the processed data by selecting
categories, providing search conditions, and further drilling down and analyzing
data using different techniques and views such as trend analysis, delta analysis,
Time Series view, Topic view, and 2D Heat Map view. It also provides useful
insights on the different trends and predominant patterns hidden in the dataset,
with minimal analysis steps. Figure 2-7 shows the user interface of Text Miner.
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Figure 2-7 Text miner user interface

As shown in Figure 2-7, the Text Miner application interface consists of four
areas: Category Tree, Tools, Search, and View. Users can select categories to be
analyzed for a particular data type in the Category Tree area, and the Tools
section offers the options of book marking and exporting the analysis results into
HTML reports or CSV format. The Search and View sections enable users to
further analyze and drill down on the data pertaining to different categories.

Fore more information on the Text Miner, read Chapter 5, “Text Miner mining
basics” on page 87 and Chapter 6, “Text Miner advanced” on page 141.

2.6.2 Dictionary Editor

Dictionary Editor is a Web-based application that is used to edit categories,
keywords, and synonyms. The main functions of the Dictionary Editor are to:

» Add or delete categories.
» Add or delete keywords or register them in a category.
» Add synonyms to keywords or delete synonyms from keywords.

The information about categories, keywords, and synonyms can be found in the
dictionary resource files category tree file, keyword file, and candidate word file.
The category tree file contains the entire category tree for a particular data type,
and the keyword file saves a list of keywords and synonyms with their category
information.
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Usually keyword files are created for each category. A candidate word file loads
frequently used character strings that have been extracted, or lists of product
names or service names retrieved from internal databases, into the OmniFind
Analytics Edition dictionary. The Dictionary Editor provides the Web based user
interface to edit these resource files to create or edit categories, keywords, and
synonyms for different data types and it also supports editing operations by
multiple users.

For more information on the Dictionary Editor, read Chapter 7, “Customizing the
dictionary” on page 165.

2.6.3 Rule Editor

Rule Editor is a Web-based application that is used to create and edit rules in the
format supported by OmniFind Analytics Edition. These rules can be used
subsequently by Text Miner for mining information from the document
collections. The Rule Editor is linked with the dictionary tree, and supports
operations on rules that are associated with a category in the category tree.
The main functions of the Rule Editor are to:

» Add or delete rules under different categories of the dictionary tree.

» View and edit rules; change constraint values, reorder tokens, edit rule
names or rule values.

» Search rules based on rule name or based on a constraint type and value.

For more information on the Rule Editor, read Chapter 8, “Customizing rules” on
page 189.

2.6.4 Alerting System

Alerting System is a Web-based application that focuses on finding problems in a
dataset by checking for increases in the occurrence of particular keywords and
combinations of highly-correlated keywords and categories. The Alerting System
can be used to specify the categories and parameters to be used in analysis. The
main functions of the Alerting System are to:

» Increase detection function:

Among a large number of keywords (including phrases), this function detects
keywords that have recently been increasingly used. For example, among the
Noun category keywords contained in the call center data, this function
detects the keywords that are increasingly used through time for each week.
The results of this analysis is useful for identifying future problems.

Chapter 2. OmniFind Analytics Edition architecture 25



» Correlation detection function:

This function extracts combinations of keywords and subcategories that are
highly correlated to each other. For example, by extracting the correlation
between product category keywords and part/phrase category keywords from
a manufacturer's call center data, expressions to describe product defects
that are frequently used in association with a particular product can be
extracted.

For more information on the Alerting System, read Chapter 9, “Alerting System”
on page 221.

2.6.5 Online manual

The online manual of OmniFind Analytics Edition is a Web-based application that
describes how to use the OmniFind Analytics Edition Text Miner application.

It explains the Text Miner interface and how to use it. Also, it provides different
steps involved in analysis such as selecting your category, generating search
conditions, and using different views to analyze the results. We recommend
using the online manual in conjunction with this book.

2.7 Integration with OmniFind Enterprise Edition

In OmniFind Analytics Edition, the input data to be analyzed, including text,
should be prepared in Comma Separated Value (CSV) data format. Most of the
relational databases and spreadsheet applications support exporting data to
CSV format. If the data to be extracted is not in a data mart or spreadsheet, then
the extraction process to CSV might become tedious.

In the situations where most of the data is located in different content repositories
across the enterprise, such as IBM Content Manager, Document Manager,
e-mails, Web sites, and portals, OmniFind Analytics Edition can be integrated
with OmniFind Enterprise Edition (OEE), which can handle the data extraction
part from the different repositories and feed this extracted data into OmniFind
Analytics Edition for further analysis. IBM OmniFind Enterprise Edition is an
enterprise search product that supports wide range of data sources, which
include file systems, content repositories, databases, collaboration systems,
intranet, extranet, and public-facing corporate Web sites. Moreover, it is the first
commercially available UIMA based platform for processing unstructured
information.
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Figure 2-8 shows a high level view of the integration between OmniFind Analytics
Edition and OmniFind Enterprise Edition.

-

ﬁ—",.- 7= Text Miner
" - =}
e OmniFind Analytics
Omnifind S [

Enterprise Edition
£

Structured % s = " Unstructured

Repositories = Repositories

Subscription  Contracts Documents

Customer Claims
Service Processing Services

Figure 2-8 OmniFind Analytics Edition - OEE integration architecture

The integration is done by uploading the OmniFind Analytics Edition Natural
Language Processing core in the form of UIMA annotators into OmniFind
Enterprise Edition (after pear packaging it). These annotators can then process
the data extracted by OmniFind Enterprise Edition and create output MIML files
that are to be used by the OmniFind Analytics Edition Indexer and Text Miner.
For more information on the integration, see 4.10, “Importing data using
OmniFind Enterprise Edition” on page 86.
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Installation and
configuration

This chapter provides detailed steps required to successfully install and
configure the OmniFind Analytics Edition (OAE) product.

We cover the following topics:

v

Before you begin

Installation and configuration for Windows platform
Installation and configuration for AIX platform
Verification of installation and configuration

vyy
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3.1 Before you begin

Before you begin installing OmniFind Analytics Edition, make sure that all
prerequisites are met for your environment. Always check for the latest system
requirements before installation.

Note: The IBM OmniFind Analytics Edition installation will not work without a
fully configured and accessible IBM WebSphere Application Server of at least
version 6.0.2 with your operating environment.

Compilete the following two steps before you begin:

1. Confirm that you have a working version of the IBM WebSphere Application
Server installed.

2. Ensure that you have full administrator access rights to your IBM WebSphere
Application Server environment.

OmniFind Analytics Edition can be installed in all IBM AIX® based operating
system environments that are installed on a 64-bit architecture. Ensure that you
have the necessary access rights to make changes to your root operating system
environment.

3.1.1 Disk space and memory recommendation

We recommend at least 60 GB of free, available hard-disk space and 6 GB of
internal memory that can be fully allocated for the preprocessing of data. The
larger hard-disk space and memory requirements are needed when you begin to
add source data to your IBM OmniFind Analytics Edition application. The more
available disk space and memory you have, the better. This helps to reduce the
amount of time that it takes when you begin to analyze your unstructured data.

If you plan to add additional disk space and memory at a later time, you can

begin the installation portion with less system resources than what we suggest
here.
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3.1.2 System requirements

The following URL provides the latest update on system requirements:

http://www.ibm.com/software/data/enterprise-search/omnifind-analytics/r
equirements.html

Make sure that your environment meet these prerequisites.

The following operating systems are the minimum required for the OmniFind
Analytics Edition installation:

» IBMAIX5L™ v.5.3
» Microsoft® Windows® Server 2003 with Service Pack 1

The following software installations are the minimum required:

» IBM WebSphere Application Server Version 6.0.2
» Java Runtime Environment Version 1.4.2
» Microsoft Internet Explorer® Browser Version 6

Java Runtime Environment Version 1.4.2 is bundled with Installer.

The following hardware configurations are the minimum required:

32-bit CPU or 64-bit CPU for IBM AIX

Intel® 32-bit CPU or AMD™ 32-bit CPU for Microsoft Windows Server® 2003
Available internal memory of 6 GB recommended with 2 GB as the minimum
Available hard-disk space of 30 GB recommended

v

vvyy

It is always a good idea to check for the latest IBM documentation on releases
and patch fix levels. Be sure to use the latest version levels for the platform you
are installing. We recommend that you call your IBM Technical Support staff if
you cannot find the required documentation for your platform version. The
following IBM Web links assist in helping you find the appropriate information for
worldwide support on IBM OmniFind products:

> http://www.ibm.com/software/support

» http://www.ibm.com/software/data/enterprise-search/omnifind-analytics/
support.html

» http://www.ibm.com/planetwide/index.html
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3.1.3 Installation file

If you do not have the OmniFind Analytics Edition installation file, obtain it from
your IBM representative or download it from IBM support site. For the installation
we perform for this book, we obtained the installation file named
TAKMI_INSTALL_WIN32-200708012019.zip.

3.1.4 Installation process overview

If you have never performed an installation of IBM OmniFind Analytics Edition,
follow the detailed steps in this chapter to complete a full installation. If you have
previously completed an installation of IBM OmniFind Analytics Edition and are
upgrading to the latest version of the product, you might want to contact IBM
Software Support to verify that you have completed all the necessary
prerequisite steps before continuing with the rest of the installation process.

The general installation process consists of the following main steps:

1. Install the software.
2. Configure the software.
3. Perform verification.

Depend on the operating system of your environment, you can follow the steps
described in different sections of the chapter:

» For a Windows environment, follow the steps in 3.2, “Installation and
configuration for Windows platform” on page 32.

» For an AlX environment, follow the steps in 3.3, “Installation and configuration
for AIX platform” on page 42.

When everything is installed and configured, follow the steps in 3.4, “Verification
of installation and configuration” on page 50 to ensure that everything is installed
and configured correcily.

3.2 Installation and configuration for Windows platform

By now, you should have confirmed that the IBM WebSphere Application Server
version 6.0.2 or later has been installed and configured correctly. You should
also have confirmed that you have enough disk space and available physical
memory to install and run the completed application. If you have not completed
installing the IBM WebSphere Application Server or you do not have full
administrator rights to install new applications, complete these prerequisites first.
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3.2.1 Installing OmniFind Analytics Edition on Windows

To start the installation of OmniFind Analytics Edition, the WebSphere
Application Server does not have to be running. We recommend completely
stopping the WebSphere Application Server while performing the IBM OmniFind
Analytics Edition installation.

To install OmniFind Analytics Edition, follow these steps:

1. Unzip the OmniFind Analytics Edition installation file to a temporary directory.

For our installation, the temporary directory we use is: c:\temp. The
installation file we use is TAKMI_INSTALL_WIN32-200708012019.zip.

2. Start the installation process by running the executable file:
takmisetupwin32.exe

3. When the Welcome window displays (see Figure 3-1), click Next.

y
I 1BM OmniFind Analytics Edition - InstallShield Wizard Jo

Welcome to the InstallShield Wizard for IBM
£ OmniFind Analytics Edition

The InstallShield Wizard will install IBM QmniFind Analtics Edition on your computer.
_ Taocontinue, chioose Mext.

IEM OmniFind Analvtics Edition

[I=1)

hitp:iwaee ibm.com

e —
InztallShizll —

[ Mext = J [ cancel

Figure 3-1 OmniFind Analytics Edition for Windows - Welcome window
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4. When the License Agreement window displays (see Figure 3-2), select
I accept the terms and license agreement and click Next.

[H 1BM OmniFind Analytics Edition - InstallShield Wizard ™ [=

Flease read the following license agreement carefully.
f International Program License Agreement g

Part 1- General Terms

BY DOWNLOADING, INSTALLING, COPYING, ACCESSING, OR USING THE
PROGRAM ¥OU AGREE TC THE TERMS OF THIS AGREEMENT. IF YOU ARE
ACCEPTING THESE TERMS ON BEHALF OF ANOTHER PERSON OR &
COMPANY OR OTHER LEGAL ENTITY, YOU REPRESENT AMD WWARRANT
THAT ¥OU HAVE FULL AUTHORITY TO BIND THAT PERSON, COMPANY, OR
LEGAL ENTITY TO THESE TERMS. IF YOU DO NOT AGREE TO THESE
TERMS,

= e e e s

& lacceptthe terms inthe license agreement
) 1 do not accept the terms in the license agreement

[ Print J

| < Back [ Wes- %_/ [ Gancel |

Figure 3-2 IBM OmniFind Analytics Edition for Microsoft Windows acceptance window

5. In the next window (see Figure 3-3), enter the installation path and click Next.

The default directory for a Microsoft Windows installation is: C:\Program
Files\\ BM\TAKMI. We recommend a shorter path. For our installation, we use
CAIBM\OmniFind.
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T ™ oo e
IH 1BM OmniFind Analytics Edition - InstallShield Wizard LJoed

Click Mext to install "IBMW QminiFind Anahtics Edition” to this directory, or click
| Browse to install to a different directory.

Cirectary Name:
CABMOmniFind |

%

[ < Back | Next - il Cancel |

Figure 3-3 IBM OmniFind Analytics Edition for Microsoft Windows directory window

6. In the next window (see Figure 3-4), select Typical as the installation type
and click Next to continue.

If you choose the Custom install, the system will prompt you to select the
features that you want to install. The features include Program Files,
Documents, and Sample Databases. The Program Files are the only files that
you must choose for the install to work correctly. The other two features are
optional and do not have to be installed. For simplification, we recommend
that you select the Typical install.
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Choose the installation type that best suits vour needs.

@ Typical
-~ The program will be installed with the suggested configuration.
Recammended far most users,

The program will be installed with the features you choose.
Recornmended for advanced users.

Figure 3-4 IBM OmniFind Analytics Edition for Microsoft Windows choice window

7. Review the Summary Information window (see Figure 3-5). Click Install to
start the actual installation process.

Please read the summary infarmation helow.

IBM QrrniFind Analytics Edition will be installad in the following location:
CAUBMUC mniFin
with the following features:

FProgram Files
Docurments
Sample Datahases

far a total size:
147 .8 MB

= Bac ]L Install Cancel

o 28

Figure 3-5 IBM OmniFind Analytics Edition for Microsoft Windows summary window
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8. When you are done (see Figure 3-6), click Finish.

ind Analytics Edition - InstaliShield Wizard M= <)

Flease read the surmmary infarmation below.

The InstallShield Wizard has successfully installed IBM OmniFind Analytics
Edition. Choose Finish to exit the wizard.

g

Figure 3-6 IBM OmniFind Analytics Edition for Microsoft Windows success window

When OmniFind Analytics Edition is installed, we can move on to configuration.

If you experience any installation problems, completely remove the directory
where you installed OmniFind Analytics Edition and restart the installation
process from the beginning.
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3.2.2 Configuring OmniFind Analytics Edition on Windows

After you have completed the necessary installation steps, you must configure
the OmniFind Analytics Edition environment to finalize the setup.

Follow these steps for OmniFind Analytics Edition configuration:

1. Start IBM WebSphere Application Server:

Select Start — Control Panel — Administrative tools — Services.
Right-click the IBM WebSphere Application Server entry and select Start
(see Figure 3-7).

% Services =[=%
File Action View Help
e » @ 2 > omiw
% Services (Local) Name | Description | Status | Startup ... Ead
%Inﬁared Monitor Supportsin... Started Automatic
‘%ﬁtﬁt\"l WebSphere Application Server V6... Controls th...,  Started Automatic
%IBM Trace Facility Enables tra... Started Automatic
%IBM Standard Asset Manager Service Started Automatic
%IBM KCU Service Started Automatic
%IBM Enterprise Extender Enables 5M... Started Automatic
%Help and Support Enables He... Started Automatic fal
_( | 11l _)_
\, Extended A, Standard

Figure 3-7 IBM WebSphere Application Server start

If for some reason you did not install the IBM WebSphere Application Server
as a Windows service, then start the WebSphere Application Server from a
command prompt:

a. Go to the application server’s bin directory. The default is usually:
C:\IBM\WebSphere\AppServer\profiles\default\bin.

b. Start the server: startServer serverl
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Figure 3-8 shows the stopping and starting of WebSphere Application Server
from a command prompt.

B Command Prompt

ADMU3I2BB] : Server launched. Waiting for initialization status.

:»IBH~WebSpheresAppServersprofilessdefaultsbin>stopServer serverl
DHU??821 : Because serverld is registered to run as a Windows Service,. the
reqgquest to stop this server will be completed by stopping the
associated Windows Serwvice.

DMUB1161I: Tool information is being logged in file
C:xIBM~MHebSphereAppServersprofilessdefaultslogssserverisstopSerug
DMU@128I: Starting tool with the default profile

Reading configuration for server: serverl

DMU32@11: Server stop request issued. Waiting for stop status.
DMU4BBABI = Server serverl stop completed.

I BMsWebSpheresAppServersprof ilessdefaultsbin}startServer serverd
DHU??@11: Because serverd is registered to run as a Windows Service. the
request to start this server will bhe completed by starting the
associated Windows Service.
DMU@116I: Tool information is being logged in file
C=s\I1BM“WebSphere“AppServersprof ilessdefault~logssserverisstartSem
DMUBA1281: Starting tool with the default profile
DMU3168BI : Reading configuration for server: serverl

DHU3BBAI : Server serverl open for e-business; process id is 6H2A8

:SIBHsWebSpheresfppferversprofilessdefaultshind>

Figure 3-8 IBM WebSphere Application Server start

2. This step is an optional step. If you would like to double-check that your

environment is set up properly, or if something has gone wrong with your first
installation and you have to go through the installation again, perform this
step. Otherwise, you can skip this step.

Locate and open the TAKMI.jacl file in a text editor and verify that your
environment variables, TAKMI_HOME, UIMA_HOME, and CLASSPATH are
all set up correctly. Make sure that the CLASSPATH has been updated with
the two entries.

The TAKMI.jacl file is located in the <TAKMI_HOME>\ear directory, where
TAKMI_HOME is the installation directory for your OmniFind Analytics Edition
file. For our installation, the file is located at: C\IBM\OmniFind\ear directory.

Figure 3-9 shows a portion of the TAKMI.jacl file and the correct environment
variables that should have been set during the installation.

To check your environment variable settings:

Select Start — Control Panel — System — System Properties —
Advanced Tab —» Environment Variables.

You should also confirm that the TAKMI.jacl file has the correct .ear files listed
in the $AdminApp install directory on the bottom of this file.
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# Java Virtual Machine
#

set jvm [$AdminConfig list JavaVirtualMachine [$AdminConfig getid
/Server:serverl/]]
set sps [lindex [$AdminConfig showAttribute $jvm systemProperties] 0]

foreach sp $sps {
if {[1index [$AdminConfig show $sp] 0] == "name TAKMI HOME" ||
[Tindex [$AdminConfig show $sp] 0] == "name uima.home" ||
[Tindex [$AdminConfig show $sp] 0] == "name ws.ext.dirs"} {
$AdminConfig remove $sp

}

$AdminConfig modify $jvm {{systemProperties {{{name TAKMI HOME} {value
"C:\IBM\OmniFind"}}}}}
$AdminConfig modify $jvm {{systemProperties {{{name uima.home} {value
"C:\IBM\OmniFind\uima"}}}}}

$AdminConfig modify $jvm {{systemProperties {{{name ws.ext.dirs} {value
"C:\IBM\OmniFind\1ib;C:\IBM\OmniFind\uima\1ib;C:\IBM\OmniFind\uima\component
S\TAKMI_NLP\1ib;C:\IBM\OmniFind\uima\components\jsa\1ib" }}}}}

$AdminApp install ./TAKMI ALERT.ear
$AdminApp install ./TAKMI DIC.ear

$AdminApp install ./TAKMI_MANUAL.ear
$AdminApp install ./TAKMI_MINER.ear

-server serverl
-server serverl
-server serverl
-server serverl

_— A

}
}
}
}

Figure 3-9 Confirm TAKMI_HOME, UIMA_HOME and classpath are set correctly

For our installation, Figure 3-10 shows the correct settings for the
environment variables TAKMI_HOME and UIMA_HOME.

System variables

Variable Value *

TAKMI_HOME C:\IBM\OmniFind

TEMP C:\WINDOWSYTEMP

TMP C:\WINDOWSYTEMP

UIMA_HOME C:\IBM\OmniFinduima )

windir C:\WINDOWS [
[ mew || Edt || Delete |

Figure 3-10 TAKMI_HOME and UIMA_HOME environment variables
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3. Execute the following command to install the four TAKMI applications
(TAKMI_ALERT, TAKMI_DIC, TAKMI_MANUAL, and TAKMI_MINER) from the
TAKMI*.ear files:

<WAS_HOME>\bin\wsadmin.bat -f .\TAKMI.jacl

<WAS_HOME-> is where IBM WebSphere Application Server directory is
installed. For our installation, <WAS_HOME> is located at
C:\IBM\WebSphere\AppServer\profiles\default directory.

Figure 3-11 shows the execution of the command.

Command Prompt
:NIBH\WebhSphere\AppServeriprof iles default»CD hin

:\]BH\U:]JSp]lcr:\ﬂppﬁcrucr\profi.lcs\.\:ll:fault\birl)lwsadnin.hut -f takmi.jacl

ASK7ZB91: Connected to process “serverl’ on node scharmsModeBl using SO0AF connector;
type of process is: UnManagedProcess

ADHASALGI: Installation of TAKMI_ALERT_EAR started.

ADHASASBI : Application and module verzions validated with verzionz of deployment targd

ADHASEBST : The application TAKMI_ALERT_EAR is configured in the UehSphere Application
EF FEpoSitory.

ADHASBS531: The library references for the installed optional package are created.

ADHASBBSI : The application TAKHI_ALERT_EAR is configured in the WebSphere Application
sy FEpository.

ADHASWB1I: The application binaries are saved in C:nIBMsUebSphervesAppServersprofilessq

lt\ustenp\script11565347c55\work*paub\cellﬁ\schanusNoduBlCe]l\app11LutLnnu\TnHHI_RLER
.earsTAKMI _ALERT _EAR.ear

ADMASABSI: The application TAKMI_ALERT_EAR is configured in the WebSphere Application
ey repository.

SECJA4881 : Successfuly updated the application TAKMI_ALERT_EAR with the appContext]DFd
rity information.

ADHASBEL111: The cleanup of the temp directory for application TAKMI_ALERT_EAR is comply

: Application TAKMI_ALERT_EAR installed successfully.

: Installation of TAKMI_DIC_EAR ztawrted.

1 : Application and module versions validated with versions of deployment targd
ADHASEBASI : The application TAKMI_DIC_EAR iz configured in the WebSphere Application Si
repository.

Figure 3-11 TAKMlI. jacl script that installs .ear files

4. Stop and restart WebSphere Application Server.

5. Verify that the TAKMI applications are installed on WebSphere Application
Server:

a. Launch the WebSphere Application Server's administrative console by
selecting Start — Programs — IBM WebSphere — Application Server
V6 — Profiles — default - Administrative console.

b. Expand Applications — Enterprise Applications.
c. Verify that the applications are installed. See Figure 3-12.

Chapter 3. Installation and configuration 41



Enterprise Applications

Enterprise Applications
Use this page to manage installed applications. A single application can be deployed onto multiple se

Preferences

Start| Stupl Install Uninstall Update Rollout Update Remove File | Expo

El=EE[E

Select| Mame Application Status @

"

DefaultApplication

O

EBlantsByWebSphere
SamplesGallery
TAKMI ALERT EAR
TAKMI DIC EAR
TAKMI MANUAL EAR

TAKMI MINER EAR

ntApp

O o0 0oooono o
¥ F | T F| R | F

uers

Total

Figure 3-12 New TAKMI Enterprise Applications

We have now completed all steps required for the installation and configuration of
OmniFind Analytics Edition. Proceed to 3.4, “Verification of installation and
configuration” on page 50 to further verify that all applications are running
successfully.

3.3 Installation and configuration for AIX platform

42

By now, you should have confirmed that the IBM WebSphere Application Server
is at least at Version 6.02 level and it has been installed and configured correctly.
You should also have confirmed that you have enough disk space and available
physical memory to install and run the completed application. If you have not
completed installing the IBM WebSphere Application Server or you do not have
full administrator rights to install new applications, complete these prerequisites
first.
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To check your internal memory:
1. Login as ROOT or log in an account with ROQOT privileges.
2. Execute the following command to see the internal memory:

bootinfo -r

3.3.1 Installing OmniFind Analytics Edition on AIX

To start the installation of OmniFind Analytics Edition, the WebSphere
Application Server does not have to be running. We recommend completely
stopping the WebSphere Application Server while performing the IBM OmniFind
Analytics Edition installation.

To install OmniFind Analytics Edition, follow these steps:

1. Log in as ROQOT or log in an account with the ROOT privileges. and untar or
unzip the OmniFind Analytics Edition installation file.

2. Execute the following command to start the installation process:
./takmisetupaix.bin
3. The Welcome window displays. See Figure 3-13. Click Next.

\\ IBM OmniFind Analytics Edition — InstallShield Wizard

Welcome to the InstaliShield Wizard for IBM
| OmniFind Analytics Edition

The Installshield Wizard will install IBM OmniFind Anakgics Edition on wour computer.

To continue, choose Mesxt,

IBM OmniFind Analtics Edition
IBM
http: f fnnian (M. Com

Figure 3-13 IBM AIX Welcome window for installation
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4. When the License Agreement window displays (see Figure 3-14), select
| accept the terms in the license agreements and click Next.

\\ IBM OmniFind Analytics Edition - InstallShield Wizard

Flease read the following license agreement carefully

Figure 3-14 IBM AlX license acceptance window

5. Enter the installation directory (see Figure 3-15) and click Next.
For our installation, we use /opt/IBM/OAE as the installation directory.

\\ IBM OmniEind Analytice Edition = InstallShield ‘Wizard

Click Mext 1o install "IEM COmniFind Analktics Edition” 1o this directory, ar click
Browwse to install 1o a different directony

Directory Mame:
|/opt/IBM f DA |

Browse

Figure 3-15 IBM AlX installation path choice
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6. Choose Typical as the installation type (see Figure 3-16) and click Next.

If you choose the Custom install, the system will prompt you to select the
features that you want to install. The features include Program Files,
Documents, and Sample Databases. The Program Files are the only files that
you must choose for the install to work correctly. The other two features are
optional and do not have to be installed. For simplification, we recommend
that you select the Typical install.

\\ IBM OmniFind Analytics Edition — InstallShield Wizard

| Choose the installation type that best suits wour needs.

(® Typical

4 The program will be installed with the suggested configuration.
S Fecommended for most users.

_Icustorn
= The program will be installed with the features vou choase.
Fecommended for advanced users.

< |

Figure 3-16 IBM AlX typical or custom installation

7. Review the Summary Information window (see Figure 3-17). Click Install to
start the actual installation process.
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IBM OmniFind Analytics Edition — InstallShield Wizard

Please read the summary information below.

IBM OmniFind Anakdgics Edition will be installed in the following location:
Jopt/IBM fOAE
with the following features:

Program Files
Documents
Sample Databases

for a total size:
246.9 MB

Figure 3-17 IBM AlX install confirmation window: click Install to complete

8. When the installation is completed, click Finish (see Figure 3-18).

IBM OmniFind Analytice Edition — Install5Shield Wizard

Fleasze read the summary infarmation below.

The Installzhield Wizard has successfully installed 1BM OmniFind Analdics
Edition. Choose Finish to exit the wizard.

Figure 3-18 IBM AlX finished installing prompt

9. The installation program now asks you to log out of the AIX environment to
allow the installation files to set correctly (see Figure 3-19). Click Finish and
then log out and log back into your AlX environment.
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\\ IBM OmniFind Analytics Edition - InstallShield Wizard

' | The wizard requires that wou logout and log back, in.

Figure 3-19 IBM AlX finish window

10.This step is an optional step. If you would like to double-check that your
environment is set up properly, or if something has gone wrong with your first
installation and you have to go through the installation again, perform this
step. Otherwise, you can skip this step.

After logging back in, verify that the environment variables have been set
properly. For our installation, our environment is shown in Figure 3-20.

Make sure that your /etc/profile correcitly reflects the correct environment
variables. For our installation, the variables have the following settings:

TAKMI_HOME = /opt/IBM/OAE
UIMA_HOME = /opt/IBM/OAE/uima

You might have to modify your /etc/profile to ensure that the install path of
/opt/IBM/OAE is identified in PATH and LIBPATH.

To view your environment variables, use the following command:
env | more

To set the environment variables, use the command:

set | grep TAKMI_HOME

Confirm that the permissions for all new application files in the TAKMI_HOME
directory have been set correctly to have ROOT access.
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# bos530 src/bos/etc/profile/profile 1.20

# Begin INSTALLSHIELD Environment Variable Section
# Do not edit this section manually.

# var 0 TAKMI_HOME=/opt/IBM/OAE
TAKMI_HOME=/opt/IEM/0OAE

export TAKMI_HOME

# var 1 :

PATH="echo $PATH :/opt/IBM/0AE/bin:/opt/IEM/OAE /uima/components/jsa/1ib
if [ -z ""echo $PATH " ]

then

P?TH=/0pt/IBM/OAE/b1n:/opt/IBM/OAE/uima/components/jsa/11b

else

;gTH=‘ech0 $PATH :/opt/IBM/0AE/bin: /opt/IBM/0AE/uima/components/jsa/lib
i

export PATH

# var 1 :

LIBPATH= echo SLIBPATH :/opt/IEM/OAE/uima/components/jsa/1ib

if [ -z ""echo SLIBPATH " E]

then

L%BPATH=/0pt/IBM/OAE/uima/components/jsa/]ib

else

%1BPATH=‘echG SLIBPATH  : /opt/IBM/0AE /uima/components/jsa/1ib
E

export LIBPATH

# var 0 UIMA_HOME=/opt/IEM/OAE/uima
UIMA_HOME=/0pt,/IEM/0AE /uima
export UIMA_HOME

# End INSTALLSHIELD Environment Variable Section
Figure 3-20 IBM AlIX environment variables to confirm

11.After the environment variables settings are verified, start the WebSphere
Application Server.

From the WebSphere Application Server’s bin directory, run:
./startServer.sh serverl

For our installation, the WebSphere Application Server’s bin directory is
located at: /usr/IBM/WebSphere/AppServer/bin.

To check the server status, run:

./serverStatus.sh -all

3.3.2 Configuring OmniFind Analytics Edition on AIX

After you have completed the necessary installation steps, you must configure
the OmniFind Analytics Edition environment to finalize the setup.

Follow these steps for OmniFind Analytics Edition configuration:
1. Locate and open the TAKMI.jacl file to verify that the setting is correct.
Figure 3-21 shows a portion of the TAKMI.jacl file from our installation.
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B TAKMI. jacl

$adminConfig modify $jvm {{systemProperties {{{name uima.home} {value "/opt/IBM/OAE/uima"}}33}
$adminConfig modify $jwvm {{systemproqerties {{{name ws.ext.dirs} {value

" /opt/IEM/0AE/11b: /opt/IBM/0AE /uima,/ 1ib: /opt/IBM/0AE /uima/components,/TAKMI_NLP/1ib: /o
pt/IBM/0AE/uima/components/jsa/11b" 1313}

#
# Enterprise Application
#

set appManager [$adminControl queryNames type=ApplicationManager,process=serverl, %]
set apps [$Adminapp 1ist]

foreach app %apps {
if {$app == "TAKMI_ALERT_EAR" ||

§app == "TAKMI_DIC_EAR" I
$app == "TAKMI_MANUAL_EAR" ||
Sapp == "TAKMI_MINER_EAR"} {
if {[$adminControl completeCcbjectName type=Application, name=3$app, process=serverl, *|
1= vy
$adminControl dinvoke $appManager stopApplication $app
sadminapp uninstall Sapp
H
¥
$adminapp install . /TAKMI_ALERT.ear {-server serverl}
$adminapp install . /TAKMI_DIC. ear {-server serverl}
$adminapp install . /TAKMI_MANUAL.ear {-server serverlj}
$adminapp install . /TAKMI_MINER.ear {-server serverl}

$adminconfig save

Figure 3-21 IBM AIX TAKMI.jacl script

OmniFind Analytics Edition is packaged with four J2EE compatible
applications that make up the user interface. Confirm that you have the
following .jacl file and .ear files in your <TAKMI_HOME>\ear directory:

TAKMI. jacl
TAKMI_MINER.ear
TAKMI_DIC.ear
TAKMI_ALERT.ear
TAKMI_MANUAL.ear

<TAKMI_HOME> is where you installed OmniFind Analytics Edition. For our
installation, <TAKMI_HOME> is the /opt/IBM/OAE directory.

2. Run the following command to deploy the .ear files to WebSphere Application
Server:

<WAS_HOME>/bin/wsadmin.sh -f TAKMI.jacl

<WAS_HOMES> is the installation root directory of WebSphere Application
Server. For our installation, we use:

/usr/IBM/WebSphere/AppServer/bin/wsadmin.sh -f TAKMI.jacl

3. Open the WebSphere Application Server Administrative Console to ensure
that the applications are properly deployed.

Also check to make sure that the Java Virtual Machine has been mapped to
the current TAKMI_HOME installation path.
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3.4 Verification of installation and configuration

Now is time to verify that you can access all four application that you have just
deployed to the WebSphere Application Server. The normal installation for the
WebSphere Application Server would have been typically installed using the
default port number settings of 9080. So unless you choose to install using a
different port number or you have other applications that are using this port
number, you will use 9080 as the port number.

To ensure that the installation was completed successfully, verify that the
following applications can be launched:

» Text Miner (TAKMI_MINER)

» Dictionary Editor (TAKMI_DIC)

» Alerting System (TAKMI_ALERT)

» Online Manual (TAKMI_MANUAL)

Text Miner (TAKMI_MINER) application verification

From a Web browser, enter the following URL to verify that Text Miner
(TAKMI_MINER) is running properly:

http://<Server Name:Port Number>/TAKMI MINER

For our installation, we use http:/localhost:9080/TAKMI_MINER to verify. —>
Figure 3-22 shows the user interface of the application.

] TEXT MINER - OmniFind Analytics Edition - Microsoft Internet Explorer | |3/
: File Edit View Favorites Tools Help }ff
| Address | @] http://localhost:S080/TAKMI_MINER/ v BYeo itinks

“TE/T MINER.... TEXTMmER SO
oatie soesion ———

Please select a database from the following database list.

Database Mame

O INDEXED_DATA_SAMPLE_EN L3

vl

@ Dane ‘:J Local intranet
Figure 3-22 TAKMI_MINER application
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During the installation process of IBM OmniFind Analytics Edition, a sample
database is installed. It is located in the default application home directory. For
our installation, it is in the following directory:

C:\IBM\OmniFind\databases\INDEXED_DATA_SAMPLE_EN

Dictionary Editor (TAKMI_DIC) application verification

From a Web browser, enter the following URL to verify that Dictionary Editor
(TAKMI_DIC) is running properly:

http://<Server Name:Port Number>/TAKMI DIC

For our installation, we use http://localhost:9080/TAKMI_DIC to verify.
Figure 3-23 shows the user interface of the application.

@. DICTIONARY EDITOR - IBM OmniFind Arﬁlytlcs Edition - Microsoft Internet Expiorer Q@I
: File Edit View Favorites Tools Help )},

: Address |&] http:/flocalhost:3080/TAKMI_DIC/ . Go |} Links

DICTIONARY EDITOR

Current Database
Mot specified.

Menu

Select Database

Configuration

Edit Category Tree

Edit Keywords
Edit Rules
Help

@;‘1 Daone ‘:J Local intranet
Figure 3-23 TAKMI_DIC application
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Alerting System (TAKMI_ALERT) application verification

From a Web browser, enter the following URL to verify that the Alerting System
(TAKMI_ALERT) is running properly:

http://<Server Name:Port Number>/TAKMI_ALERT

For our installation, we use http://localhost:9080/TAKMI_ALERT to verify.
Figure 3-24 shows the user interface of the application.

[@ ALERTING SYSTEM - OmniFind Analytics Edition - Microsoft Internet Explorer |- ||O m

! Fle Edit View Favortes Tools Help a

: Address | ] hitp:/flocalhost:9080 TAKMI_ALERT/ h £

ALERTING SYSTEM - OmniFind Analytics Edition

: Links >

Select Database

Please select a database from the following database list.

Database name

INDEXED_DATA_SAMPLE_EN

||@D"‘"'E e | %4 | ocal intranet

Figure 3-24 TAKMI_ALERT application
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Online Manual (TAKMI_MANUAL) application verification
From a Web browser, enter the following URL to verify that the online Manual
(TAKMI_MANUAL) is running properly:

http://<Server Name:Port Number>/TAKMI_MANUAL/en/miner

For our installation, we use http://localhost:9080/TAKMI_MANUAL/en/miner to
verify. Figure 3-25 shows the user interface of the application.

You can also reach the online manual from the Text Miner application by
launching the application and clicking the MANUAL button on the upper right
corner of the page.

€11BM OmniFind Analytics Edition Text Miner Guide - Microsoft Internet Explorer - ||0/[3)
: File FEdit View Favorites Tools Help ﬂ..

| address | &] http:/flocalhost:9030/TAKMI_MANUAL fen/miner/ v BYeo itinks

Table of Contens [ 8 OmniFind Avalyics Ediion Toxt Miner Guide 2
Verson® : | Edition Notice |

Version™

1 Introduction First Edition (February 2007)
1.1 Pop-up

Help This edition applies to version 8, release 4 of IBM® Omn
1.2 Screen releases and modifications until otherwise indicated in ne

Layout and

Eunctional This document contains proprietary information of IBM. T

Overview accordance with the license conditions and is protected
1.3 Browser- document provides no warranties whatsoever for any pr

document should be interpreted as product warrantlesﬁ:l

specific Issues

4 A D _||:|I:ID. cumhnl rw‘gd_aﬁfhn harkelach evmhnal n
||@ %) Local intranet
Figure 3-25 TAKMI_MANUAL application
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Data ingestion and indexing

In this chapter, we describe a step-by-step approach to import and index data by
OmniFind Analytics Edition (OAE). We introduce the steps required to build an
analytics index by using a sample database from National Highway Traffic Safety
Administration (NHTSA).

We cover the following topics:

OmniFind Analytics Edition preprocessing overview
Database directory creation and registration
Preparation of CSV files

Database category creation

Generating ATML files

Natural language processing

Indexing

Accessing Text Miner application

Deleting data

Importing data using OmniFind Enterprise Edition
Quick reference for data ingestion and indexing

VVYVYVYVYVVYVYVYVYYVYY
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4.1 OmniFind Analytics Edition preprocessing overview

Before the source data can be applied for analysis, OmniFind Analytics Edition
has to apply natural language preprocessing to discover hidden information
through batch processing.

Figure 4-1 shows the flow of data processing and highlights the application of
various batch processes required to generate indexes used by OmniFind
Analytics Edition.

%7 T e T SR — 3 -
2,972973,1994,N,19951005,N,0,0,"SERVICE.
\‘/ 3,972973,1994.N,19951005,N,0,0,"SERVICE. . ATML MIML OAE
I 4.972974‘1928,,,N‘0,0,“SusPEN§\ON FRON. . f,l ' d
Original | | szars s smaronon srmierin files les ndex
Data Original Data
(CSV Formatted)
A
Data Ingestor OAE Preprocessor Indexer Applications
Transform to
CSV format Conversion Natural Indexing Analyzing the
if necessary to ATML language MIML files results
processing

Figure 4-1 Overview of the data flow processing in OmniFind Analytics Edition

Figure 4-2 outlines the preprocessing steps that are applied to the source data.

1. 2. 3. 4. 5. 6.
Create and Export data Identify Convert Convert Index
register a into CSV categories and CSV to ATML [ ATML to MIML || MIML files
database format config database Data Ingester OAE Preprocessor Indexer

Figure 4-2 Sequential steps for preprocessing of source data

Next we explain the preprocessing steps, as follows:

1.

Database directory creation and registration:

Create the database directory. Manually edit the global configuration file,
global_config.xml, with the database name that represents the indexed data.
Refer to 4.2, “Database directory creation and registration” on page 58 for
more details.
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2. Export data into CSV format:

As a prerequisite to use the OmniFind Analytics Edition’s batch processes,
the source data has to be in CSV formatted files. You can use Microsoft
Excel® application or database export commands to generate CSV files for
the source data. See 4.3, “Preparation of CSV files” on page 60 for more
details.

3. ldentify categories and configuration database:

Understand the schema of the source data and register category names in
category_tree.xml. Also mark the identified category names in the
database_config.xml file as reserved_by_system. See 4.4, “Database
category creation” on page 63 for more details.

4. Convert CSV to ATML using Data Ingester:

Invoke the OmniFind Analytics Edition batch process to convert the CSV
formatted files into OmniFind Analytics Edition’s proprietary file format called
Advanced Text analytic Markup Language (ATML). See 4.5, “Generating
ATML files” on page 70 for more details.

5. Perform natural language processing using OmniFind Analytics Edition
Preprocessor:

Apply OmniFind Analytics Edition’s natural language annotators to convert
ATML files into an OmniFind Analytics Edition’s proprietary file format called
MIning Markup Language (MIML). The MIML files contains the source data
along with the extra metadata that are discovered during the natural language
processing. See 4.6, “Natural language processing” on page 78 for details.

6. Index MIML files using Indexer:

Using Indexer to generate OmniFind Analytics Edition’s analytical indexes
from the MIML files. See 4.7, “Indexing” on page 81 for more details.

7. Analyze the results using Text Miner:

This is technically not a preprocessing step. However, we include it here for a
complete picture. After the index is generated from the previous step, the
navigational features provided in the Text Miner application can be used to
browse and discover the business insights that are scattered across the
source data. In 4.8, “Accessing Text Miner application” on page 83, we
provide instructions to access the Text Miner application. To learn features
provided by the application, see Chapter 5, “Text Miner mining basics” on
page 87 and Chapter 6, “Text Miner advanced” on page 141.

For the remaining sections of the chapter, we explain in detail the steps required
to preprocess data. For a quick reference of all the associated commands and
files to be updated, go directly to 4.11, “Quick reference for data ingestion and
indexing” on page 86.
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4.2 Database directory creation and registration

A database in OmniFind Analytics Edition is presented by a directory that holds
physical files that represents the index, MIML files, dictionaries, rules, ATML
files, and global configuration files. The structure of the directory tree is
proprietary to OmniFind Analytics Edition’s implementation.

Note: A database in OmniFind Analytics Edition context is not the same as a
database in relational database context. Ideally, for each OmniFind Analytics
Edition project or dataset, there is one database directory. The information in
the database directory are stored as non-relational-database files.

Figure 4-3 shows a screen capture of the directory tree assigned for the sample
database called NHTSA_SAMPLE. All the files under the directory are
collectively termed as database resource files.

Y NHTSA_SAMPLE A

| Ale Edit View Favorites Tools Help
J QBack ~ &) - (¥ | SO Search |[= Folders | ]~
| Address | C:\OAF\database\NHTSA_SAMPLE

Folders Nl —
B & OAE Ll L’J alerting
+ | data
= ) database e
7 ) en L’J conf
SRS NHTSA SAMPLE |
) alerting P
) category { dic
I3 conf
= db
(3 atml
(=3 miml
= 53 dic
[ candidate
I3 category
I3 LangWare50
= I3 pattern
) template
Figure 4-3 Directory structure of NHTSA_SAMPLE database
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Note: <TAKMI_HOME> and UTF-8

»

<TAKMI_HOME> is the directory where OmniFind Analytics Edition is
installed. To determine the installed directory, review your system
environment variables. For a default installation,<TAKMI_HOME> is set to
C:\Program Files\IBM\takmi.

All the XML files in OmniFind Analytics Edition should be saved in UTF-8
format. If you are using a Windows application such as Notepad, there is
an option to save the files in UTF-8 format.

To create a new database, OmniFind Analytics Edition provides a sample
directory to be used as a template. We offer the following instructions to guide
you in creating the resource files for sample database called NHTSA_SAMPLE:

1.

Copy the directory <TAKMI_HOME>\resource\database.template\en to
<TAKMI_HOME>\databases.

Rename the directory <TAKMI_HOME>\databases\en to a name that will
represent your source data.

In our scenario, we rename “en” to “NHTSA_SAMPLE” and the database
directory path becomes <TAKMI_HOME>\databases\NHTSA_SAMPLE.

Register the created database in the global configuration file. Edit the global
configuration file called <TAKMI_HOME>\conf\global_config.xml and add the
lines as highlighted in Example 4-1.

Example 4-1 global_config.xml with database relative to the install directory

<?xml version="1.0" encoding="UTF-8"?>

<global config>

<params>

<param name="language" value="en"/>

</params>

<database_entries>

<database_entry name="INDEXED DATA SAMPLE EN" path type="relative"
path="databases/INDEXED_DATA SAMPLE_EN"/>
<database_entry name="NHTSA_SAMPLE" path_type="relative"
path="databases/NHTSA_SAMPLE"/>

</database_entries>

</global _config>
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4. The processed OmniFind Analytics Edition indexes require large amounts of
hard disk space. The OmniFind Analytics Edition indexes can be built on
network drives or file systems and still be accessed by the Text Miner
application running on a remote server. Refer to 2.4, “Topologies supported”
on page 20 to learn about the various OmniFind Analytics Edition topologies.
In the highlighted text shown in Example 4-2, we specify the absolute path of
the remote database directory.

Example 4-2 global_config.xml with database absolute to the install directory

<?xml version="1.0" encoding="UTF-8"?>
<global_config>

<params>

<param name="language" value="en"/>

</params>

<database_entries>

<database_entry name="INDEXED_DATA_SAMPLE EN" path_type="relative"
path="databases/INDEXED_DATA_SAMPLE_EN"/>
<database_entry name="NHTSA" path_type="absolute"
path="E:/0AE/database/NHTSA_SAMPLE"/>
</database_entries>

</global_config>

4.3 Preparation of CSV files

60

In order to leverage the batch programs bundled in OmniFind Analytics Edition
that convert the source data to the desired Advanced Text Analytic Markup
Language (ATML) format, the source data must be in Comma Separated Values
(CSV) format.
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Note: Exporting data to CSV files

If you have data in Microsoft Excel, use the File — SaveAs feature to save the
data into CSV (Comma delimited) format.

If you have data in IBM DB2®, you can use DB2’s export program to export
your data into CSV format as follows:
db2 export to <csv file name> of del “select * from <database table

name>>

For example, we want to export the data in table EMP_RESUME from the
database SAMPLE and save it in resumes.csv. On Windows, following is a list
of DB2 commands you can use to export the source data:

db2cmd

db2 connect to SAMPLE

db2 export to resumes.csv of del “select * from EMP_RESUME”
db2 terminate

Notice that db2cmd launches a DB2 command window.

If the source data is in CSV format, make sure that it conforms to the following
rules:

» The separator for comma separated values is a single-byte comma (,).
» All lines in the CSV file must have the same number of columns.

» If line breaks or single-byte commas are used as part of data, these values
must be enclosed in single-byte double quotation marks (").

Special attention is required for non-text items (dates, for example) because
these values are likely to be overlooked.

» When the values enclosed in double quotation marks contain double
quotation marks as part of data, place two sets of double quotation marks.

Example: The value "For example, "A" is an upper-case character." because
the column value in the CSV file must be stored as follows:

"For example, ""A"" is an upper-case character."
» The CSV file must be an appropriate text file.

» Caution is necessary in handling binary data or character code conversion
when converting data from other formats into CSV.
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Strongly recommended rules:
» The number of lines in a CSV file must be 50,000 or less.

To handle data that contains more than 50,000 lines, we recommend
dividing the data into multiple CSV files. The maximum number of lines
depends on the size of data per line or on hardware specifications.

» Among CSV columns, identify the field that represents a date. The
identified date field will be used in date-related search conditions,
time-series analysis, and discovery. It is important to pick the right date
field to be used.

If none of the columns is identified, the date of data conversion into the
ATML format will be automatically attached to each line. If you generate
ATML files today, then today’s date will be attached to each ported
document. Since this leads to no correlation between the attached date
and data content, the result of time series analysis will be irrelevant.

» We recommend that you use the first line of the CSV file to list column
names, and start describing the data on the second line.

Although this is not required, it will make later descriptions of
correspondence between CSV and ATML easier.

» One CSV line must correspond to one document to be analyzed.

» Use the Microsoft Excel application to identify and remove redundant or
duplicate data. For example, if multiple rows in the CSV file represents
the same customer complaint, we recommend that you review and
summarize all the duplicate complaints into one row.

» We also recommend verifying the validity of your CSV data file with the
Microsoft Excel application. If you discover problems viewing the CSV
data files with Microsoft Excel application, the OmniFind Analytics
Edition batch program that converts the CSV files to ATML file will fail.

OmniFind Analytics Edition also provides a UIMA annotator that can be
integrated with IBM OmniFind Enterprise Edition (OEE) to crawl and parse your
enterprise data into the required MIML format. See Chapter 11, “Integrating
OmniFind Analytics Edition with OmniFind Enterprise Edition” on page 295 for
more details.
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4.4 Database category creation

Categories in OmniFind Analytics Edition are representative label names
assigned to keywords in the source data. Each keyword in the source data is
assigned to at least one category name. For example, with the NHTSA sample
database, we have assigned keywords such as ignition, fuel tank, and engine to
a category called Components.

In the Text Miner application, the category names represent the keywords in the
source data. For example, when the indexed data is sorted by category names,

we can isolate documents that refer to ignition, fuel tank, or engine as the search
results for the Components category.

Categories are divided into standard item category, system category, and user
defined category. Their characteristics are summarized as follows:

» Standard item category:

Structured data within the source data can be categorized as the standard
item categories. The source data used by OmniFind Analytics Edition
contains multiple data entries (each representing a document to be
analyzed). Each data entry contains a fixed number of columns, some of the
columns represent structured data and some represent unstructured data
(see Figure 4-4 for the columns in the NHSTA data).

The columns representing structured data can be selectively set up as
categories, called the standard item categories in OmniFind Analytics Edition.
If you think in terms of a relational database table, the structured column in
the source data can be categorized, and the category name in OmniFind
Analytics Edition is the column name in a database table. The category value
in OmniFind Analytics Edition is the same as the column value in a database
table. Not all columns in the source data become categories. You select only
those that might be useful for analysis. For example, NHSTA data contains
Manufacture Name, Vehicle Model, Date of Incident columns. They are
structured data and are necessary for analysis. You can set them as
categories, and they are considered standard item categories.

» System category:

Words from the unstructured data in the source data can be automatically
categorized as system categories. OmniFind Analytics Edition provides
natural language annotators that associates the unstructured content in the
source data to Part of Speech (POS). For example in the NHSTA data, a
column representing the description of complaints or incident is unstructured
data. Part of a description might be “The door jammed.” When the sentence is
processed by the language annotators, the word door is assigned to a
category called noun, the word jammed is assigned to a category called verb.
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These types of categories, assigned by the language annotators from the
unstructured content, are classified as system categories.

» User defined category:

From the unstructured content of the source data, users can assign special
words, based on the data characteristics, as user defined categories. For
example, in the NHSTA data, the description of complaints or incident
(unstructured content) might contain words such as door, ignition, fuel tank,
and engine. These words are not just simple nouns. They can provide useful
insights for us during analysis related to the components of a vehicle. We
therefore can categorize these special words as Components. These types of
categories are called user defined categories. You assign these categories
when using the Rules Editor or during the data ingestion process.

Categories can be further divided into subcategories. For example, category
names such as noun, verb, or adjective are defined as subcategories for a
category called Part-of-speech.

In OmniFind Analytics Edition, all the categories belong to a parent category
called the Root category. The Root category is not available for representing any
keywords and is also not editable. Figure 4-4 shows a diagrammatic
representation of Root category, categories, and subcategories. The categories
in OmniFind Analytics Edition represents a tree-like structure.

r— — — — A
Root category

Part of speech

Noun

Date of incident

Figure 4-4 Category tree structure

After you have generated the source data in CSV format, you have to assign
keywords in the columns of the source data to categories. Edit the
category_tree.xml file to specify this keyword to category association. Also, edit
the database settings in the database_config.xml file to identify the categories
mentioned in category_tree.xml as standard item categories.

64 Introducing OmniFind Analytics Edition: Customizing for Text Analytics



Category names marked as standard items in the database configuration file are
not editable by the Dictionary Editor. For information on the dictionary, read
Chapter 7, “Customizing the dictionary” on page 165.

In the sections to follow, we describe the steps to configure categories and
databases. The category tree should be edited whenever new categories are
added or the source data is modified.

Note: Any changes to the category tree requires a rebuild of the index.

4.4.1 Editing the category tree (category_tree.xml)

This section describes the association of CSV columns to category names and
registering category names in category_tree.xml. The associated category
names are used when the Data Ingester converts the CSV files to ATML files.

The CSV data that we imported from NHTSA contains multiple rows of a
database table with every column having a unique title. Table 4-1 defines the
database schema of the NHTSA database.

Table 4-1 Schema for the sample NHTSA data

S No | Column Name Data Type and description
1 CMPLID CHAR(9)

NHTSA's Internal Unique sequence number.
2 ODINO CHAR(9)

NHTSA's Internal reference number. This number can
be repeated for multiple components.

3 MFR_NAME CHAR(40)
Manufacturer’s name

4 MAKE CHAR(25)
Vehicle/equipment make
5 MODEL CHAR(256)
Vehicle/equipment model
6 YEAR CHAR(4)
Model year, 9999 if unknown or N/A
7 CRASH CHAR(1)
Was vehicle involved in a crash, 'Y' or 'N'
8 FAILDATE CHAR(8)

Date of incident (YYYYMMDD)

Chapter 4. Data ingestion and indexing 65



S No

Column Name

Data Type and description

FIRE

CHAR(1)
Was vehicle involved in a fire 'Y' or 'N'

10

INJURED

NUMBER(2)
Number of persons injured

11

DEATHS

NUMBER(2)
Number of fatalities

12

COMPDESC

CHAR(128)
Specific component's description

13

CITY

CHAR(30)
Consumer's city

14

STATE

CHAR(2)
Consumer's state

15

VIN

CHAR(11)
Vehicle's VIN#

16

ADATE

CHAR(8)
Date added to file (YYYYMMDD)

17

LDATE

CHAR(8)
Date complaint received by NHTSA (YYYYMMDD)

18

MILES

NUMBER(6)
Vehicle mileage at failure

19

OCCURENCES

NUMBER(4)
Number of occurrences

20

CDESCR

CHAR(2048)

Description of the complaint. Free text data that
represents a complaint. This free text description will be
broken down into nouns, adjectives, verbs, or other
parts of speech by the language processing annotators
in OmniFind Analytics Edition. For the rest of the
chapter, we identify the contents of this column as
unstructured source of data.

The first 19 columns of the NHTSA database represent structured data. Next we
describe the steps required to associate the column values to category names.

The 20th column titled CDESCR represents a text string that has unstructured
content and represents customer complaints. We describe the steps required to
identify the 20th column as unstructured content so that the text strings in the
20th column can be processed by the language annotators to assign system
categories (such as Part-of-speech, nouns, verbs, pronouns, or adjectives).
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In OmniFind Analytics Edition, an entity for a category is made up of unique
attributes called ID, path, and a name. The values for ID should be a unique

positive numbers, path and name fields should be a unique string or a numerical

numbers. In Table 4-2, we identify unique IDs, paths, and names for all the 19

structured data columns. In the rest of this section, we use the category names
as set up in Table 4-2.

Table 4-2 Category path and name mapping

ID Category path Category name

200 CMPLID CMPLID

201 ODINO ODINO

202 MFR_NAME MFR_NAME

203 MAKE MAKE

204 MODEL MODEL

205 YEAR YEAR

206 CRASH CRASH

207 FAILDATE INCIDENT DATE

208 FIRE FIRE

209 INJURED INJURED

210 DEATHS DEATHS

211 COMPDESC COMPONENT
DESCRIPTION

212 CITY CITY

213 STATE STATE

214 VIN VIN

215 ADATE ADD DATE

216 LDATE RECEIVED DATE

217 MILES MILES

218 OCCURENCES OCCURENCES
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After the unique category names are set up, you need to register these
categories in a file called <DATABASE_DIR>\category\category_tree.xml.
<DATABASE_DIR> represents the database directory.

Use a text editor to edit the category_tree.xml file, and add a node element to
represent each category name. The highlighted text in Example 4-3 shows the
additions to category_tree.xml.

Example 4-3 Sample category_tree.xml

<?xml version="1.0" encoding="UTF-8"?>
<category_tree>

ooooooo

ooooooo

<node id="200" path="CMPLID" name="CMPLID" features=""/>

<node id="201" path="ODINO" name="ODINO" features=""/>

<node id="202" path="MFR_NAME" name="MFR_NAME" features=""/>
<node id="203" path="MAKE" name="MAKE" features=""/>

<node id="204" path="MODEL" name="MODEL" features=""/>

<node id="205" path="YEAR" name="YEAR" features=""/>

<node id="206" path="CRASH" name="CRASH" features=""/>

<node id="207" path="FAILDATE" name="INCIDENT DATE" features=""/>
<node id="208" path="FIRE" name="FIRE" features=""/>

<node id="209" path="INJURED" name="INJURED" features=""/>

<node id="210" path="DEATHS" name="DEATHS" features=""/>

<node id="211" path="COMPDESC" name="COMPONENT DESCRIPTION"
features=""/>

<node id="212" path="CITY" name="CITY" features=""/>

<node id="213" path="STATE" name="STATE" features=""/>

<node id="214" path="VIN" name="VIN" features=""/>

<node id="215" path="ADATE" name="ADD DATE" features=""/>

<node id="216" path="LDATE" name="RECEIVED DATE" features=""/>
<node id="217" path="MILES" name="MILES" features=""/>

<node id="218" path="0CCURENCES" name="0OCCURENCES" features=""/>

</category_tree>

4.4.2 Editing database settings (database_config.xml)

The Dictionary Editor provided by OmniFind Analytics Edition can be used to
create new categories and edit existing categories. In order to prevent
modification to the categories as defined in 4.4.1, “Editing the category tree
(category_tree.xml)” on page 65, it is mandatory to update the configuration file
called <DATABASE_DIR>\confi\database_config.xml.
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In the database_config.xml file, mark the categories we defined earlier as
reserved by system. Categories marked as reserved by system cannot be
edited by OmniFind Analytics Edition’s Dictionary Editor.

To mark a category name as reserved by the system, an XML element called
category_entry has to be created in database_config.xml. The values for the
XML attributes called name and value should be specified as
reserved by system and the user defined category name prepended with a
period character. See the highlighted text in Example 4-4 for clarification.

Example 4-4 Entries defined in database_config.xml

<category_entries>
<!-- Specifies subroot categories for system-reserved
categories. -->

ooooooo

-------

<category_entry name="reserved_by system" value=".CMPLID"/>
<category_entry name="reserved_ by system" value=".0DINO"/>
<category_entry name="reserved_by system" value=".MFR_NAME"/>
<category_entry name="reserved_by system" value=".MAKE"/>
<category_entry name="reserved_ by system" value=".MODEL"/>
<category_entry name="reserved_by system" value=".YEAR"/>
<category_entry name="reserved_hy_ system" value=".CRASH"/>
<category entry name="reserved_by system" value=".FAILDATE"/>
<category_entry name="reserved_by system" value=".FIRE"/>
<category_entry name="reserved_by_ system" value=".INJURED"/>
<category_entry name="reserved_by_ system" value=".DEATHS"/>
<category_entry name="reserved_by_ system" value=".COMPDESC"/>
<category_entry name="reserved_by_ system" value=".CITY"/>
<category_entry name="reserved_hy_system" value=".STATE"/>
<category_entry name="reserved_by_ system" value=".VIN"/>
<category_entry name="reserved_hy_system" value=".ADATE"/>
<category_entry name="reserved_hy_ system" value=".LDATE"/>
<category_entry name="reserved_hy_ system" value=".MILES"/>
<category_entry name="reserved_by system" value=".0CCURENCES"/>
<category_entry name="reserved_by_ system" value=".CDESCR"/>

-----

</category entries>

The period in front of the category names prevents the category names from
being displayed in the Dictionary Editor and hence they cannot be edited through
the Dictionary Editor.
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4.5 Generating ATML files

OmniFind Analytics Edition provides a Data Ingester tool that converts a CSV file
into an ATML file. ATML is a proprietary data format for OmniFind Analytics
Edition. This section describes the procedures for executing the Data Ingester
command and related instructions on editing the Data Ingester configuration file.
The Data Ingester configuration file maps the meaning for each data column in
the source data.

Before running the Data Ingester tool, it is mandatory to provide the CSV related
column information in <DATABASE_DIR>\category\category_tree.xml and
<DATABASE_DIR>\conf\database_config.xml.

4.5.1 Editing Data Ingester configuration file
(data_ingester_config_csv2atml.xml)

OmniFind Analytics Edition provides a batch process to convert the CSV data
files into the proprietary ATML files. Before conversion takes place, the Data
Ingester configuration file called data_ingester_config_csv2atml.xml needs to be
updated with CVS column information. In the configuration file, you identify the
column fields in the CSV files, such as dates, titles, unique IDs, and columns that
will be used for indexing.

After data_ingester_config_csv2atml.xml is updated, OmniFind Analytics Edition
provides a batch process that uses the CSV file and the
data_ingester_config_csv2atml.xml file to generate the ATML files required for
further processing.

To explain how the data_ingester_config_csv2atml.xml file is updated, we use
the sample NHTSA database as an example to explain the making of various
fields and also describe the usage of the Data Ingester batch process.

Note: Location of data_ingester_config_csv2atml.xml

The data_ingester_config_csv2atml.xml is located in <DATABASE_DIR>\conf
directory. <DATABASE_DIR> is the file system path to your OmniFind
Analytics Edition database.

In the configuration file, we must specify information for the following elements:

csv.character.encoding (required)
csv.column.text.indexes (required)
csv.row.firstindex (required)
csv.column.names (required)

vVvyyy

70 Introducing OmniFind Analytics Edition: Customizing for Text Analytics



csv.date.format.list (optional)
csv.column.index.id (optional)
csv.column.index.date (optional)
csv.date.index.title (optional)

vyvyyy

csv.character.encoding (required)
This specifies the character coding for the input CSV file.

Setup example:

<param name="csv.character.encoding" multivalued="no">
<value>UTF-8</value>
</param>

In our example, we use UTF-8, which is the most used and recommended value.
ASCIl and MS932 are few of the other accepted values.

csv.column.text.indexes (required)

This specifies the non structured content columns (text columns) to be indexed
by language processing to discover language related categories (Part-of-speech
such as nouns, verbs, or adjectives).

Setup example:

<param name="csv.column.text.indexes" multivalued="yes">
<value>20</value>

<value>12</value>

</param>

In our example, we specify yes to multivalued field. The value 20 and 12
correspond to the column numbers 20 and 12 in the CSV file. The columns are
related to customer complaints and component descriptions.

csv.row.firstindex (required)
This specifies the starting indexing column for porting CSV files to ATML files.

Setup example:

<param name="csv.row.firstindex" multivalued="no">
<value>l</value>
</param>

In our example, we specify column 1 in the CSV file as a starting column for
porting CSV files to ATML files.
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csv.column.names (required)

The entries in the ATML file that are ported from the corresponding columns in
CSV file should be labeled. The label that is assigned from the corresponding
CSV columns to the ATML file is represented by the unique category path names
that we identified in the category_tree.xml file (see Example 4-3 on page 68).

In Example 4-5, we use the csv.column.names element to specify category path
names for every entry that gets created in the ATML file.

Example 4-5 csv.column.names

<param name="csv.column.names" multivalued="yes">

<l--

Category path names should be prepended with a period. For example,
category path called CMPLID as identified in category_tree.xml is
entered as .CMPLID (notice the period in front of CMPLID).

-

<value>.CMPLID</value>

<value>.0DINO</value>

<value>.MFR_NAME</value>

<value>.MAKE</value>

<value>.MODEL</value>

<value>.YEAR</value>

<value>.CRASH</value>

<value>.FAILDATE</value>

<value>.FIRE</value>

<value>.INJURED</value>

<value>.DEATHS</value>

<value>.COMPDESC</value>

<value>.CITY</value>

<value>.STATE</value>

<value>.VIN</value>

<value>.ADATE</value>

<l--

Column 17 is marked as field for csv.column.index.date, the
following category path .LDATE will be ignored by the Ingester and
replaced with a system default category path called .date

-

<value>.LDATE</value>

<l--

Since we do not want to populate MILES information in the the ATML
files, we leave the category path for MILES as empty.

-

<value></value>

<value>.0CCURENCES</value>
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<l--

DESCRIPTION is not a category path in category_tree.xml

but column 20 is marked as csv.column.text.indexes. the ATML
Ingester will assign label called DESCRIPTION to the corresponding
CSV columns.

-—>

<value>DESCRIPTION</value>

</param>

Following are the specifications for the XML elements listed in Example 4-5:

| 2

Always be sure to set the same number of <value/> elements as the number
of columns in the CSYV file. In the NHTSA database, we have 20 columns and
in Example 4-5, we create 20 <value/> elements.

The data entered for the <value/> element should follow one of these rules:

— Category path names should be prepended with a period. For example,
category path called CMPLID as identified in category_tree.xml (see
Example 4-3 on page 68) is entered as .CMPLID (notice the period in front
of CMPLID in Example 4-5).

— If you do not want language processing to process a column in the CSV
file, the data for the corresponding <value/> element should be empty.
In Example 4-5, we specify an empty value for the MILES column.
Consequently, the MILES reported for each customer incident will not be
ported to ATML and hence will not be indexed.

— Category paths not beginning with a period can be assigned only to
columns that are specified as csv.column.text.indexes fields. In
Example 4-5, we specify a category path value of DESCRIPTION for the
20th column. Though DESCRIPTION is not a valid category path in
category_tree.xml (Example 4-3), all the values for the 20th column in the
CSV file will be labeled as DESCRIPTION. This feature in OmniFind
Analytics Edition can be used to give user friendly names to column data.

— Irrespective of the category path specified for the field mentioned as
csv.column.index.date, during data porting to ATML file, the OmniFind
Analytics Edition Data Ingester assigns a system category path called
.date (notice the period in front of date). This is to let OmniFind Analytics
Edition know the field that is used for date based analysis (Time series, 2D
maps or any date based search conditions). In Example 4-5, column 17 is
marked as field for csv.column.index.date, the assigned category path
.LDATE will be ignored by the Data Ingester and replaced with a system
default category path called .date.
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csv.date.format.list (optional)

This specifies a list of possible date formats for the date values in the CSV files.
The specified date format should be supported by the Java class
java.text.SimpleDateFormat. If the format is not valid, then by default, the date
when the ATML files are generated from CSV files will be assigned. This is an
optional field. If it is not specified, then the default date pattern of “yyyyMMdd” will
be used.

Setup example:

<param name="csv.date.format.list" multivalued="yes">
<value>yyyyMMdd</value>

<value>yyyy</value>

<value>yyyy-MM-dd</value>

<value>yyyy/MM/dd</value>

</param>

csv.column.index.id (optional)

This specifies the column number that provides the unique value for a document
to be analyzed. This field is an optional field. If you do not specify the field, the
IDs of the indexed documents will be marked sequentially.

Setup example:

<param name="csv.column.index.id" multivalued="no">
<value>1l</value>
</param>

In our example, we specify column number 1 as the unique indexing column. The
column represents the document ID that uniquely identify all the complain
reports.

csv.column.index.date (optional)

This specifies the date field used to index the documents. Only one field can be
specified as a date field. The identified date field will be used in the time series
analysis and any search criteria that requires a date field. If your target data has
more than one date field, it is crucial for you to understand the source data and
choose a date field that provides more analysis value for your business. This
field is an optional field. If you do not specify the date field, then by default, the
date when you generate the ATML files from CSV files will be assigned.

Setup example:

<param name="csv.column.index.date" multivalued="no">
<value>17</value>
</param>
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In our example, we specify column number 17 to represent the date of indexed

document. Column 17 in the NHSTA CSYV file specifies the Date of incident.

csv.date.index.title (optional)
This specifies the document title to be used for each data entry.

Setup example:

<param name="csv.date.index.title" multivalued="no">
<value>12</value>

In our example, we specify column number 1 to represent the document title.

Example of the Data Ingester configuration file

Example 4-6 shows a sample copy of the data_ingester_config_csv2atml.xml
file.

Example 4-6 Sample contents in data_ingester_config_csv2atml.xml file

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE ingester config SYSTEM "data_ingester config.dtd">
<ingester _config>

Encoding of input CSV file.
This parameter is mandatory.

<param name="csv.character.encoding" multivalued="no">
<value>UTF-8</value>

</param>

<l--

Index of the first row to be read.
This parameter is mandatory.

<param name="csv.row.firstindex" multivalued="no">
<value>l</value>

</param>

<l--
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-

<param name="csv.column.text.indexes" multivalued="yes">
<value>20</value>

<value>12</value>

</param>

<l--

<param name="csv.column.names" multivalued="yes">
<value>.CMPLID</value>
<value>.0DINO</value>
<value>.MFR_NAME</value>
<value>.MAKE</value>
<value>.MODEL</value>
<value>.YEAR</value>
<value>.CRASH</value>
<value>.FAILDATE</value>
<value>.FIRE</value>
<value>.INJURED</value>
<value>.DEATHS</value>
<value>.COMPDESC</value>
<value>.CITY</value>
<value>.STATE</value>
<value>.VIN</value>
<value>.ADATE</value>
<value>.LDATE</value>
<value>.MILES</value>
<value>.0CCURENCES</value>
<value>DESCRIPTION</value>
</param>

<l--

<param name="csv.date.format.list" multivalued="yes">
<value>yyyyMMdd</value>

<value>yyyy</value>

<value>yyyy-MM-dd</value>

<value>yyyy/MM/dd</value>

</param>

<l--
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<param name="csv.column.index.id" multivalued="no">
<value>l</value>

<param name="csv.column.index.date" multivalued="no">
<value>17</value>

</param>

<l--

<param name="csv.column.index.title" multivalued="no">
<value>12</value>
</param>

</ingester_config>

4.5.2 Invoke Data Ingester command to convert CSV to ATML format

As a prerequisite for generating ATML file from the CSV data file, it is necessary
to finalize the category names in category_tree.xml and specify the column
column information in takmi_data_ingester configuration file.

Now you can launch a command window (on Windows) or shell (on AIX) to
execute the ingester command as shown in Example 4-7.

Example 4-7 Usage of ingester command

Windows:

> takmi_data_ingester.bat <CONFIG_FILE> <CSV_FILE> <ATML FILE>
AIX:

> takmi_data_ingester.sh <CONFIG_FILE> <CSV_FILE> <ATML FILE>
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The meanings of the arguments are as follows:
» <CONFIG_FILE>: Ingester configuration file
» <CSV_FILE>: CSV file to be converted

» <ATML_FILE>: Path of the output ATML file to be generated. We recommend
creating the output file in the <DATABASE_DIR>\db\atml directory. If hard
disk space is a restriction, the generated output ATML files can be directed to
a network file system.

Figure 4-5 shows how we executed the commands (in bold text) for our example
and the execution output.

C:\OAE\database\NHTSA_SAMPLE>takmi_data_ingester.bat
conf\data_ingester_config_csv2atml.xml
c:\oae\databased\NHTSA_SAMPLE\db\csv\NHTSA_SAMPLE.csv
c:\oae\databased\NHTSA_SAMPLE\db\atm1\NHTSA_SAMPLE.atm1
Processing start.

Processing completed for total 24 documents.
C:\OAE\database\NHTSA_SAMPLE>

Figure 4-5 Output for takmi_data_ingester.bat

4.6 Natural language processing

Natural language processing is a crucial step in OmniFind Analytics Edition.
The processing applies the language annotators, custom dictionary (if any), and
custom rules (if any) to ATML files and generate corresponding MIML files.

Dictionary and rules can be edited through Dictionary Editor and Rules Editor.
For more information, see Chapter 7, “Customizing the dictionary” on page 165
and Chapter 8, “Customizing rules” on page 189.

4.6.1 Allocating natural language processing resources

Before applying language processing to ATML files, it is necessary to update the
database related configuration files with the list of language annotators or any
custom defined dictionaries and rules. This preprocessing step involves the
execution of the OmniFind Analytics Edition command (as shown in

Example 4-8) and should be executed whenever new dictionaries or rules are
created.
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Launch a command window (on Windows) or shell (on AlX) to execute the
command as shown in Example 4-8.

Example 4-8 Usage for takmi_nlp_resource_deploy commands

Windows:
> takmi_nlp_resource_deploy.bat <DATABASE_DIRECTORY>

AIX:
> takmi_nlp_resource_deploy.sh <DATABASE DIRECTORY>

The meanings of the arguments are as follows:
» <DATABASE_DIRECTORY>: Path of the database directory.

Figure 4-6 shows how we executed the command (as shown in bold text) and the
execution output.

C:\OAE\database\NHTSA_SAMPLE>takmi_nTp_resource_deploy.bat
c:\oae\database\NHTSA_SAMPLE

word boundary dictionary conversion
AnalyzerDictionaryConversion for C:\OAE\database\NHTSA_SAMPLE
Conversion completed

dictionary pattern generation
AnalyzerDictionaryPatternGenerator for C:\OAE\database\NHTSA SAMPLE
Pattern generation completed

English mode [LW binary dictionary generation]

no user dictionary entries for the LW binary dictionary
C:\OAE\database\NHTSA_ SAMPLE>

Figure 4-6 Output for takmi_nlp_resource_deply.bat

4.6.2 Generating MIML files

OmniFind Analytics Edition provides a batch command to process the ATML files
with the natural language annotators, dictionaries,, and rules to generate MIML
files. In addition to the source data, the generated MIML files have metadata
discovered by the language annotators, custom dictionaries, and rules.
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To invoke the language processing, launch a command window (on Windows) or
shell (on AIX) and execute the command as shown in Example 4-9.

Example 4-9 Usage for takmi_nlp command

Windows:
> takmi_nTp.bat <DATABASE_DIRECTORY> <ATML_FILE> <MIML_FILE>

AIX:
> takmi_nTp.sh <DATABASE_DIRECTORY> <ATML_FILE> <MIML_FILE>

The meaning of the arguments are as follows:

» <DATABASE_DIRECTORY>: Absolute path of the database directory.
» <ATML_FILE>: Input ATML file name, including its absolute file path.
» <MIML_FILE>: Output MIML file name, including its absolute file path.

Note: You must provide the complete absolute paths for both the input ATML
file and the output MIML file.

Figure 4-7 shows how we executed the commands (as shown in bold text) and
the execution result.

C:\OAE\database\NHTSA SAMPLE>takmi_nlp.bat c:\OAE\database\NHTSA_SAMPLE
c:\OAE\database\NHTSA_SAMPLE\db\atm1\NHTSA_SAMPLE.atm]
c:\OAE\database\NHTSA_SAMPLE\db\mim1\NHTSA_SAMPLE.mim]
=== Initializing CollectionProcessingEngine
InputFile: C:\OAE\database\NHTSA_SAMPLE\db\atml\NHTSA_SAMPLE.atml
OutPutFile: C:\OAE\database\NHTSA_SAMPLE\db\mim1\NHTSA_SAMPLE.mim1
=== Start Processing
Processing completed
TakmiPreprocessing: 3.109 sec.
NumberOfDocuments: 24
kkkhkkkkhkkkkkkkhkkik ABOUT LOG FILE kkhkkkkhkkkhkkhkkkhkhkkhhkkkhkkkhkkhkhkkhhkkkhhkkkhkkhkkk*k
* The Tocation of the log file is specified by
java.util.logging.FileHandler.pattern
property of
C:\Program Files\IBM\takmi\conf\TAKMI nlp logging.properties
file.
* The default location is C:\Program
FiTes\IBM\takmi\1ogs\TAKMI nl1p_batch.log .

B R R R R S R R S S R R R R R R R R R R R R T R R R R R R

C:\OAE\database\NHTSA_SAMPLE>

* % X

Figure 4-7 Sample output for takmi_nip.bat
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4.7 Indexing

With the source data transformed into MIML files, OmniFind Analytics Edition
provides batch commands that will be used to generate the index. OmniFind
Analytics Edition also provides batch commands to append new data to an
existing index. In this section, we provide the instructions to create and update
indexes.

4.7.1 Creating a new index

To build a new index from a set of MIML files, follow these steps:

1. Make sure that MIML files have been created through language processing,
and that all the MIML files to be used for indexing are located in the
<DATABASE_DIRECTORY>\db\miml directory.

2. Delete any old index as mentioned in 4.9, “Deleting data” on page 84. This
step is required if you want to rebuild a new index.

3. Open a command window (on Windows) or shell (on AIX) to invoke the
command shown in Example 4-10.

Example 4-10 Indexing command usage

Windows:

> takmi_index.bat <DATABASE DIRECTORY> [HEAP_SIZE MB]
AIX:

> takmi_index.sh <DATABASE DIRECTORY> [HEAP_SIZE MB]

The meaning of the arguments are as follows:
» <DATABASE_DIRECTORY>: Path of the database directory.

» [HEAP_SIZE_MB]: Optional. Java heap size when running commands.
Specify in units of MBs. Default is 1000 MB. For a small set of data, the
default value of 1000 MB is sufficient.

Figure 4-8 shows how we executed the command (as shown in bold text) and the
execution output.
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C:\OAE\database\NHTSA SAMPLE>takmi_index.bat c:\OAE\database\NHTSA_SAMPLE

database_config.xml has been generated successfully.
*kkhkkkhkkhkkhhkhkhhhkhk ABOUT LOG FILE khkkkkrkhkhkkhhkhhhhhrhhrhhrkhk *kkkkkkkk k% *kkkk

* The location of the log file is specified by

* java.util.logging.FileHandler.pattern* property of
* C:\Program Files\IBM\takmi\conf\TAKMI indexer logging.properties*
file.

* The default Tocation is C:\Program
Files\IBM\takmi\1ogs\TAKMI indexer_batch.log .

R R R R R R L R R R R R R R R R R * kK khkkkkk k% B R R R R R R R R R R R R R R R R R kR
DataEntry[db\mim1\NHTSA_SAMPLE.mim1] processing start.

* %%

DataEntry[db\mim1\NHTSA_SAMPLE.mim1] processing done.

KEAAAAXX AKX X)) % ABOUT LOG FILE R R R R R R R R R R R R R R R FR KKK KKKk Kk Kk k * Xk k)%

* The Tocation of the log file is specified by

* java.util.logging.FileHandler.pattern* property of
* C:\Program Files\IBM\takmi\conf\TAKMI indexer logging.properties*
file.

* The default location is C:\Program
Files\IBM\takmi\1ogs\TAKMI indexer batch.log .

R o o R R K*khkhkhkk *khkkkkhhkhkhkkkkk kkhkkhhkkkkkhkk *kkkk

File Merge start.
kkkkkkhkkkkhkkkkkkhk ABOUT LOG FILE khkkkhkkkkhkkkhkhhkkhhkkhhhkhhkkhkkhhhkkhhkkhhkkhkkkhhkkkxkx

* The Tocation of the log file is specified by

* java.util.logging.FileHandler.pattern* property of
* C:\Program Files\IBM\takmi\conf\TAKMI indexer_logging.properties*
file.

* The default Tocation is C:\Program

Files\IBM\takmi\1ogs\TAKMI indexer_batch.log .
Kkhkkhkkkhkhkhkhkhkhhhkhkkhkhkhhhkhhhkhhhhrhhhhhhhhhhhhhhhhhhkhdhhxkhdhhkhhhhhhdhhkhdxkhdhkhhkhkhxkx
File Merge done.

Group Merge start.

*hkkkkkkxkhhkkkkkkx ABOUT LOG FILE kkhkkkhkhkhhkkkhkrkhhkrhhrrhxx% *kkkkkkhkkkk *kkkk

* The Tocation of the log file is specified by

* java.util.logging.FileHandler.pattern* property of
* C:\Program Files\IBM\takmi\conf\TAKMI indexer logging.properties*
file.

* The default Tocation is C:\Program
Files\IBM\takmi\1ogs\TAKMI_indexer_batch.log .

KAAKRKRAKRIRIAR AR A R A AR A A h A h I Ak hhhhhkhhhhhhhhhhhhhhhhhhdhhkhhhhhhhhhdxhdhkhhkhhxkx
Group Merge done.

Index Build done.

C:\OAE\database\NHTSA_SAMPLE>

Figure 4-8 Sample output for takmi_index.bat
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4.7.2 Updating an index by adding files

If any new data is added to the source data, OmniFind Analytics Edition provides
batch commands to update an existing index. To update an existing index, follow
these steps:

1. Prepare a new set of MIML files that contain a new set of processed
information. In our example, we created a new MIML file called nhtsa2.miml,
which is created through language processing and it is located in
<DATABASE_DIRECTORY>\db\miml directory.

2. Open a command window (on Windows) or shell (on AlX) to invoke the
command as shown in Example 4-11.

Example 4-11 Usage of index update build command

Windows:
> takmi_index_diff.bat <DATABASE DIRECTORY> [HEAP_SIZE MB]

AIX:
> takmi_index_diff.sh <DATABASE_DIRECTORY> [HEAP_SIZE MB]

The meanings of the arguments are as follows:
» <DATABASE_DIRECTORY>: Path of the database directory.

» [HEAP_SIZE_MB]: Optional. Java heap size when running commands.
Specify in units of MBs. Default is 1000 MB. For a small set of data, the
default value of 1000 MB is sufficient.

When takmi_index_diff.bat is invoked, it checks for new MIML files in
<DATABASE_DIRECTORY=>\db\miml and appends to the existing index
database.

4.8 Accessing Text Miner application

Text Miner is a J2EE application bundled with OmniFind Analytics Edition to
provide the analytic tools required to navigate through data. This section
describes how to access Text Miner application and validate the index.

As a prerequisite to access the index with Text Miner, it is necessary to register
the database in global_config.xml and recycle the Text Miner application.

Refer to section 4.2, “Database directory creation and registration” on page 58 to
confirm the additions to global_config.xml. With the global changes in effect,
access the index by entering the following URL in a browser:

http://<Server Name:Port Number>/TAKMI_MINER
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In this URL, the <Server Name> is where you installed the Text Miner application
and the port number by default is 9080.

Figure 4-9 shows the Welcome page of the Text Miner application, and also
displays the new database (NHTSA_SAMPLE). Now click the NHTSA_SAMPLE
database link to confirm the validity of the new index.

| Address |€1 http://9.68.78.214:9080/TAKMI_MINER/ |

“TEAT MINER.... TEXT MINER

Please select a database from the following database list.

Database Mame

O NDEXED_DATA_SAMPLE_EN

@ uHrsA_savpLE) |

Figure 4-9 Text Miner interface to select database

4.9 Deleting data

84

OmniFind Analytics Edition also provides batch commands to delete index and
MIML files.

Note: When to stop the Websphere application server

To delete the index or MIML files, it is mandatory to stop the WebSphere
Application Server.

If the source data is updated with new additions or existing data is modified, it is
mandatory to delete the existing index and rebuild the index from a new set of
MIML files. The action prevents any duplicate data from going into the index.

In Example 4-12, we display the OmniFind Analytics Edition command that
deletes the index files for a specified database.

Introducing OmniFind Analytics Edition: Customizing for Text Analytics



Example 4-12 Usage of the command to clear index database

Windows:
> takmi_clear_index.bat <DATABASE DIRECTORY>

AIX:
> takmi_clear_index.sh <DATABASE DIRECTORY>

When new dictionary or rules or categories are applied to the source data, the
preprocessing results in new sets of MIML files and index. In such scenarios,
before the preprocessing steps are performed on the source data, you should
delete the existing index and MIMIL files.

In Example 4-13, we display the OmniFind Analytics Edition command that
deletes the MIML and index files for a specified database.

Example 4-13 Usage of the command to clear the NLP index

Windows:
> takmi_clear_nlp_index.bat <DATABASE_DIRECTORY>

AIX:
> takmi_clear_nlp_index.sh <DATABASE_DIRECTORY>

Figure 4-10 shows how to execute the command (as shown in bold text) and the
execution result.

C:\OAE\database\NHTSA_SAMPLE>takmi_clear_nlp_index.bat
c:\OAE\database\NHTSA_SAMPLE

*kkkkkkkkhkkkkhkk WARNING *kkkkkkhkkkkkkkikkk

* THIS COMMAND CLEARS ALL MIML FILES *

* AND INDEX FILES. *

R R R L khkkkhkkkhkhk *

OK? Please enter Y or N :y

directory "c:\OAE\database\NHTSA_SAMPLE\db\index" and all miml files in
"c:\OAE\

database\NHTSA_SAMPLE\db\mim1" were successfully deleted.

C:\OAE\database\NHTSA_SAMPLE>

Figure 4-10 Sample output for takmi_clear_nlp_index.bat

As for preprocessed ATML files, you can regenerate the ATML files if new
source data is provided in the CSV files. After the index is built, the ATML files
can be manually deleted to restore hard disk space.
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4.10 Importing data using OmniFind Enterprise Edition

OmniFind Enterprise Edition (OEE) provides a variety of crawlers to extract
content from your enterprise repositories. The crawlers in OEE can be leveraged
to ingest data into OmniFind Analytics Edition (thus bypassing the CSV file
generation and ATML file conversion process and creating MIML files directly).
Refer to Chapter 11, “Integrating OmniFind Analytics Edition with OmniFind
Enterprise Edition” on page 295 for more details.

4.11 Quick reference for data ingestion and indexing

We summarize the steps, the associated files to be updated, and commands for
data ingestion and indexing for quick reference in this section (Figure 4-11):

1. Create database directory and register a database name.
Update global _config.xml with the new database name.
2. Export data into CSV format.
3. ldentify categories and configuration database.
Update category tree.xml with categories.
Update database _config.xml with category names as reserved_by_system.
4. Convert CSV to ATML using Data Ingester:
Update data_ingester config_csv2atml.xml with mapping information.
takmi_data_ingester.bat <CONFIG_FILE> <CSV_FILE> <ATML_FILE>
5. Convert ATML to MIML using OAE preprocessor (NLP):

takmi_nlp_resource_deploy.bat <DATABASE_DIRECTORY>
takmi_nlp.bat <DATABASE_DIRECTORY> <ATML_FILE> <MIML_FILE>

6. Index MIML files using Indexer:
takmi_index.bat <DATABASE_DIRECTORY> [HEAP_SIZE MB]

1. 2. 3. 4. 58 6.
Create and Export data Identify Convert Convert Index
registera [ | into CSV [ categories and [ | CSVto ATML [| ATMLto MIML [  MIML files
database format config database Data Ingester OAE Preprocessor Indexer

Figure 4-11 Data ingestion and indexing steps

We provide Windows commands in the quick reference only. For AIX
commands, use .sh instead of .bat.
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Text Miner mining basics

IBM OmniFind Analytics Edition (OAE) provides a standalone J2EE application
called Text Miner that can help analyze the indexed source dataset. The analysis
leads to identifying leading trends, early detection of problems, or understanding
the voice of customers, which in turn can help grow your business.

In this chapter we explore the navigational features of the Text Miner application.
Throughout the chapter, we use the examples from a sample database we have
built with the complaints dataset downloaded from the National Highway Traffic
Safety Administration (NHTSA).

We cover the following topics:

» Text Miner
Category tree view
Search

Views

>
>
>
» Reporting features
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5.1 Text Miner

Text Miner is a J2EE Web application that is provided as an out-of-the-box
application. Text Miner provides facilities for real-time statistical analysis on the
index for a source dataset. It allows the users to analyze the processed data by
organizing the data into categories, applying search conditions, and further
drilling down to analyze data from different perspectives such as over a period of
time, changes in data, changes in topic, or as a matrix of two categories. Text
Miner is the application that will help identify useful trends and predominant
patterns hidden in the processed data.

OmniFind Analytics Edition also comes with a wide set of Java APIs that can be
used to develop custom real-time analyzing applications. Refer to the product
manuals for information about the mining APIs.

Notes:

» Throughout this chapter, we explain the features of Text Miner application
by navigating the index built for the sample complaints database published
by National Highway Traffic Safety Administration (NHTSA).

» At the time of writing this book, the J2EE applications bundled with
OmniFind Analytics Edition Version 8.4 are supported officially only on
Microsoft Internet Explorer Version 6.x.

5.1.1 Deploying and accessing the application

OmniFind Analytics Edition provides a deployment script tailored for IBM
WebSphere Application server Version 6.x. The script deploys the Text Miner
application as one of the four applications bundled in the product. Refer to 3.4,
“Verification of installation and configuration” on page 50 for in-depth details on
installation.

When the installation is successful, the Text Miner application can be accessed
at:

http://<Host Name:Port Number>/TAKMI_MINER

Host name is the server where you deployed the Text Miner application. Port

number, by default, is 9080. Refer to 4.8, “Accessing Text Miner application” on
page 83 for details on accessing the first page of the application.
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5.1.2 Window layout and functional overview

The Text Miner interface is separated into four areas as shown in Figure 5-1.

Category Tree  Tools Search Conditions
| Address & hy://localhost:9080/TAKMI_MINER]SelectDatabaseServiet / Eal:

TTEAT #NIER... IEXT MinER > 3 NN’A_SAMPLE(SOOOO documents)

‘sategory Tree ooLs B Bookmark B Repo

=+ (Category not selected) AR OND 0 o Sea onditio
4 (Category not selected)

& AND .

SORT  Config © Type Keyword | o | NOT ADD a Search Condition
" Name
Bl Partof Speech e ° Q Search Condition is set. j
E Phrase Constituent o0
ELERILE e ° VIEWS YW Docs Category e Seri Topic DMapA

aImy o0

CHPLID e ° Database NHTSA_SAMPLE was loaded.

COMPONENT oo
DESCRIPTION

CRASH o0

DEATHS o0

FIRE O O[]

INCIDENT DATE [+]

INJURED o0

WAKE [ -

WFR_NANE o0

MILES o0
\YoDEL (4 ﬂ/'l K /

™

View

Figure 5-1 Window layout of Text Miner

Four areas of the Text Miner application are:
» Category tree: This is where you select the categories to be analyzed.

» Tools: This area shows the tools (or functions) that are available in the
interface. For example, you can export results from an analysis.

» Search conditions: This is where you create search conditions by specifying
keywords and selecting search operators (AND, OR and NOT).

» View: You can analyze the retrieved documents narrowed down by the search
conditions in various views. Text miner provides seven different views that can
be used to display the search results.

In the following sections of this chapter we elaborate more on each of these
areas.
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5.1.3 Database selection window

Text Miner application supports analysis of multiple databases. A database has
to be selected from a list of databases that are configured in the file,

global config.xml. A single instance of Text Miner can analyze only one selected
instance of the database. Multiple instances of Text Miner applications can be
launched to analyze other databases. When the Text Miner is first launched in a
browser, the Welcome page (Figure 5-2) prompts you to select a database to
continue.

| Address |€) http://localhost:9080/ TAKMI_MINER/

“TEAT MINER.... TEXT MINER

Please select a database from the following database list

Database Mame

O NDEXED_DATA_SAMPLE_EN

DpcHELP
O MAIL DATABAS
O nHTSA_SAMPLE )

Figure 5-2 Database selection page

In the sections to follow, we use the database titted NHTSA_SAMPLE for
understanding the Text Miner application. It is the complaints dataset, available
for public viewing, that can be downloaded from the National Highway Traffic
Safety Administration (NHTSA).

5.2 Category tree view

Category is a label name given to keywords detected in source data. In

Figure 5-3 we display the categories discovered by the OmniFind Analytics
Edition language processors from the unstructured contents and the categories
assigned from the structured content of the source data.
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Categories from unstructured content

JAddress I@ http:ﬁlocalhost:9OMITAKMI_MINERj’SeIectDatabaseServlet j Go HLinkS
“TEAT MINER... 76T MINER > O NHTSA_SAMPLE (50000 documents)
— oo Pt Fren PG, |
1 Adjective / : .
SORT {” Config f://ype " Name
artofSpeech G &
EH Phrase Constituent [+ -] ||
:rtrn]lgli}of(:ustomers 0 y
ﬁTATE [4] Q\
Standard Date Q Q
DEATHS (1 ]
OCCURENCES 0o Q
CRASH oo
YEAR oo
INCIDENT DATE [+ -]
MILES €
ODINO oo
\MODEL i :}/

Categories from structured content

Figure 5-3 Category view

Refer to 4.4.1, “Editing the category tree (category_tree.xml)” on page 65 where
we describe the schema of the sample NHTSA data.

For this database, each data entry represents a complaint record from someone.
The first 19 columns of each record contain unique features of the involved
vehicles and the incident, for example, model of the vehicle, miles that the car
has driven, the manufacturer name, the make and model of the car, and whether
there is a fire or death involved in the incident. This data is structured data. The
20th column of the complaint record represents complaints written by users in
free text. This information is considered unstructured content, because it is free
formatted and you have no idea what the users have written.
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When we apply OmniFind Analytics Edition’s preprocessing functions to NHTSA
data, the keywords in the first 19 columns are assigned to the column names,
and these column names are represented as categories in the Text Miner
application. In Figure 5-3, these categories are highlighted as categories from
structured content.

The OmniFind Analytics Edition natural language annotators analyzes the free
formatted text in column 20 and assigns keywords to system categories and
subcategories.

To be precise, the free text gets assigned to system categories called:

» Part of Speech, with subcategories such as adjectives, nouns, and verbs.

» Phrase Constituent, with subcategories such as noun sequence and noun
verb.

» Voice of Customers, with subcategories such as unfavorable, gratitude, and
questions.

In Figure 5-3, these categories are highlighted as categories from unstructured
content.

5.2.1 Sorting categories

The categories list in Figure 5-3 can be sorted by Config, Type, or Name.
Figure 5-4 shows the radio buttons that can be used to sort the displayed
category names.

| Address |1 http://localhost: 9080/ TAKMI_MINER/SelectDatabaseServet

“TEAT MINER.... TEXT MINER » ) NHTSA_SAMPLE (50000 documents)

T

=+ (Category not selected) SEARCH CONDITION
4 Moun Seguence

SORT  Config  Type © Name Keywordl
[ Part of Speech

Fhrase Constituent | Mo Search Conditio

H ADD DATE
CITY
CMPLID

YD ORI T DV C DTk

Figure 5-4 Sort radio buttons for category names
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Following is a description of each radio button for sorting:

» Config: The categories are listed in order of creation in the configuration
(database_config.xml) file. The categories identified by the XML element
called <frequently_used_category_entries/> are displayed at the top, followed
by the alphabetical sorted categories identified from the structured data and
finally the categories identified by the XML element called
<infrequently_used_category_entries/>.

» Type: The categories with subcategories are listed in alphabetical order.
» Name: The categories are listed in alphabetical order.

5.2.2 Display and hide subcategories

When the category has a subcategory or subcategories, a button is displayed in
front of the category name so that the subcategory and subcategories can be
displayed or hidden. Figure 5-5 shows a sample view where the categories can
be displayed by clicking [+] and hidden by clicking [-].

| Address |€) hitp://localhost:0080/TAKMI_MINER/SelectDatabaseServl:

“TEAT MNER... X7 MINER > 0 NHTSA_SAMPLE (50000 documents
=+ (Category not selected)
4 Favorable
SORT {~ Config * Type © Name Keywordl
Click to hide e "

EH ADD DATE | Mo Search Co
\ Phrase Constituent
'i)loice of Customers (sample)
'lJnfa'v'orabIe
H Gratitude
B Favorable
word

Click to display

hrase
3 + Category : Favol

H Requirement

) List:
H Question Sort: @
STATE Max lines:
Standard Date
DEATHS |6‘AND COR
OCCURENCES —

Figure 5-5 Display or hide subcategories

Chapter 5. Text Miner mining basics 93



5.2.3 Selecting categories and views

94

Categories can be selected by using the vertical and horizontal arrow buttons of
the Category view.

Selecting categories and views:

>

>

»

Arrows marked in GREY color means that they are unselected.
Arrows marked in PINK color means that they are selected.

A selected PINK colored arrow can be unselected by clicking it. The arrow
color would change back to GREY.

Categories are not used as parameters in Docs view and Time Series
view.

A selected category is listed on the vertical axis of Category view, Topic
view, and Delta view.

Selected categories are listed on both the vertical and horizontal axis of a
2D Map.

To illustrate the Category view, refer to Figure 5-6, where we display the
Category view when the subcategory called Noun Sequence is selected.
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| Address |&1 http://localhost:0080/TAKMI_MINER/SelectDatabaseServlet > B¢

“TEAT MINER... TEXT MINER > ) NHTSA_SAMPLE (50000 documents)
Category Tree I=I|} TooLs El Bookmark & Report Elcsv
= INJURED SEARCH CONDITION P No Search Condition is set.
4 MNoun Seguence —— . .
VIEWS Top Docs WeETENINLE Time Series Topic Delta 2D Map
SORT f* Config " Type :
 Name 4 Category : Noun Sequence
List: jeg
H Part of Speech e o i is rSubcategon;ef Keyword;
Sort: i
EiTT I a— e o ol . Freq;encyr Corﬁlatlon . Alphabet
Mazx lines: .
Adjective Noun e o ax lines 20 50 100 200 500
Be Adjective Q0 | & AND © OR T NOT ADD a Search Condition ||
Be Moun 0 o
Moun Sequence )o Search | Keywords Frequency Correlation
Moun V-ing [ +] c O AIR BAG DID NOT T2 | 1.0 | e—
Noun Verb 00O ™ |BAG DID NOT DEPLOY 662 | E——— 10 —‘
Frep Moun e o
) [ AIRBAG DID NOT DEPLOY 341 | I 1.0 —‘
W-ing Moun e o
Verb Noun -] [T |CAUSING LOSS OF CONTROL 299 | m— 1.0 —‘
cimy (4 ) | CAUSING ACCIDENT 292 | m— 1.0 —‘
CUPLID 00 I~ |SIDE AR BAG DID 273 | — 1.0 —‘
COMPONENT N~
DESCRIPTION O WAS Indiana AN ACCIDENT 272 | e— 1.0 —‘
CRASH o9 :
RESULTIMNG Indiana AN
DEATHS oo ™ | accient 269 | m— L _‘
FIRE o9 " |VEHICLE CAUGHT ontario FIRE 246 | e— 1.0 —‘
INCIDENT DATE o Q T YA, —— - |

Figure 5-6 Category view for Noun Sequence

In Figure 5-6, it shows a list of noun-sequences and how often they appear in the
source data. For example, the noun-sequence, “AlIR BAG DID NOT” occurred
721 times in the source data. We discuss more about this view in 5.4.3,
“Category view” on page 116.

Next, in Figure 5-7, we display the 2D Map view when the vertical arrow for
subcategory called Noun Sequence is selected and the horizontal arrow for
category called CRASH is selected.
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A TEXT MINER - OmniFind Analytics Edition - Microsoft Internet Explorer
| File Edit View Favorites Tools Help

J@Backv e~ ] 2 \'l_*h|p59arch /' Favorites €% e :‘; | S

J Address |@ http://localhost: 9080/ TAKMI_MINER/SelectDatabaseServiet

“TEAT MINER... TEXT MIKER > ) NHTSA_SAMPLE (50000 documents)
:l T00LS & Bookmark Bl Report Elcsv
SORT f* Config " Type
" Name SEARCH CONDITION P No Search Condition is set.
Part of Speech [+ -] VIEWS Top Docs Category Time Series Topic
Sl ety s e 0 ° 4 Category: Noun Sequence =+ Category. CRASH
Adjective Noun 00O List:  Subcategories & Keywords List:  Subcategories & Key
Belat 00O i Sort: & Frequency ¢ Alphabet Sort: & Frequency ¢ Alphaby
Be ol 090 Max lines: 19 & 20 €50 100 Max lines: 19 # 20 © 50 10
Moun V-in
g 0 Q Subcategories/keywords 42817 - 6700
Moun Verb Q Q
AIR BAG DID NOT 10 Too
Frep MNoun Q Q 721 0.0
VAL 009 BAG DID NOT DEPLOY 9 662
Verb Noun Q Q 682 0.0
cIry oo AIRBAG DID NOT DEPLOY 0 341
CMPLID (L ] i 0.0
COMPONENT 0 Q CAUSING LOSS OF CONTROL 120 179
DESCRIPTION 299 0.4 38
(crasH @ ) ||[cause accioent 1 281
DEATHS [T~ 292 0.0
s 0O SIDE AIR BAG DID 9 264
273 0.0
INCIDENT DATE 0O g

In Figure 5-7, the 2D Map view shows the noun-sequences (such as “AIR BAG
DID NOT”) that are associated with vehicle crash. We will discuss more about the

2D view in 5.4.7, “2D Map view” on page 128.

5.3 Search

In the Text Miner application, search conditions can help to filter out the

documents. Search conditions aid in a focused analysis of the source data.

OmniFind Analytics Edition provides the following types of search conditions:

» Keyword search: Documents in the database are narrowed down by the
keywords found in the dictionaries.

96

Introducing OmniFind Analytics Edition: Customizing for Text Analytics



» Category search: Documents in the database are narrowed down by
keywords associated to a particular category. The association is applied
during the data ingestion process.

» Date search: Documents in the database are narrowed down by a date
criteria.

OmniFind Analytics Edition also provides AND, OR, and NOT operators to
combine any of the above mentioned search conditions.

For the rest of this section, we provide in-depth details on the Text Miner user
interface and the search conditions.

5.3.1 Keyword search

In keyword search, you enter the keywords that need to be searched among the
documents. These keywords are registered in the OmniFind Analytics Edition
system dictionaries and the user defined dictionaries. System dictionaries
associate keywords to natural language grammar such as Nouns, Verbs,
Adverbs, and Adjectives. User dictionaries are created by users to define new
category names with specific keywords and synonyms.

When synonyms are registered as keywords, documents that contain synonyms
of the keywords are also retrieved. For example, if the word “DUI” is set as a
synonym for the keyword “driving under influence,” a keyword search on “driving
under influence” will also return documents containing the synonym keyword
“DUI". Refer to Chapter 7, “Customizing the dictionary” on page 165 to learn
about creating synonyms with Dictionary Editor.

Keyword search and views

In Text Miner, you have to select the category to be displayed in the Category,
Topic, Delta, and 2D Map views. But for the Doc and Time Series views, you do
not need to select a category from the category tree.

With an example, we provide the sequential instructions required to display a
keyword search results in a category view.

As an example, we try to identify the complaints where the keyword fire was
related to a vehicle component called FUEL SYSTEM: GASOLINE.
1. Launch the Text Miner application and select NHTSA_SAMPLE database.

2. As shown in Figure 5-8, enter the keyword fire in the input text box and click
the ADD a Search Condition button.
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SEARCH CONDITION ¥ Searched documents: 94 documents

Keyword [fire] ig’;D  NoOT ADD a Search Condition

Figure 5-8 Simple search

3. In Figure 5-9, we select a category called COMPONENT DESCRIPTION and
list the search results in the Category view.

J Address |@ http://localhost: 9080/ TAKMI_MINER/SelectDatabaseServiet j I

“TEAT MINER... TEXT MINER > () NHTSA_SAMPLE (50000 documents)

Category Tree I=|} TooLs El Bookmark & Report Elcsv

= (Category not selected) SEARCH CONDITION ¥ Searched documents: 94 documents
4+ COMPOMEMNT DESCRIPTION

& AND
SORT f* Config " Type Keyword I [ NOT ADD a Search

T 0OR
" Name

H Part of Speech e
EH Phrase Constituent (4]
4

. Searched doc ts: 94 doc t
KEYWORD: fire 94 docs DELETE

CITY

0000

)
VIEWS Top Doi:s NeETCHINLE Time Series Topic  Delta 2D Map

4 Category : COMPONENT DESTRIFTION

L]
D’ O List: € Subcategories # Keywords
DEATHS 00 Sort: & Frequency " Correlation ¢ Alphabet
xS e © Max lines: €20 €50 & 100 200 ¢ 500
INCIDENT DATE 0O ¢
INJURED oo | & AND € OR T NOT ADD a Search Condition "
MAKE (L~ :
MFR_NANE oo S22 | [FepuEns Frequency Carrelatior
ENGINE AND ENGINE
|
MILES ©0© ™ |cooLING ENGINE:GASOLINE = 22.0 | w—
MODEL (1 -
P |FUEL SYSTEM, GASOLINE 6| mm 26|m
OCCURENCES (4]
ODIND N [T |ELECTRICAL SYSTEM:IGNITION:SWITCH 6| mm 10|m
RECEIVED DATE (o] — |ELECTRICAL SYSTEM:WIRING:FRONT = i1l
UNDERHOOD :
STATE » DL,

Figure 5-9 Category view for fire and listed by component description

4. Figure 5-9 shows 94 complaints referring to the keyword fire. From this set
of complaints, we want to identify the number of complaints that are related to
FUEL SYSTEM: GASOLINE. In order to append the two keywords, we select
FUEL SYSTEM: GASOLINE, select the AND radio button and then click ADD a
Search Condition. Refer to Figure 5-10 for the appropriate display.
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VIEWS Top Docs EeiThIE Time Series Topic Delta 2D Map

4 Category : COMPONENT DESCRIPTION
List: " Subcategories & Keywords
Sort: & Frequency f Correlation © Alphabst
Max lines: €720 € &0 & 100 200 © 500

@ AnD) € 0R ™ NOT ADD a Search Condition @JJ

Search | Keywords Frequency
O EMNGINE AMD ENGINE COOLING:ENGINE:GASOLINE 63 1
v @l FUEL SYSTEM, GASOLINE 6 #

Figure 5-10 AND condition on multiple keywords

5. In Figure 5-11, we display the search results of the AND condition.

FUEL SYSTEM is appended as AND condition

SEARCH CONDITION ¥ Searched documents: 6 documeris

Keyword  oR

/
/ FAND o ADD a Search (

Searched documents: 6 documents
KEYWORD: fire 94 dog

| KEYWORD: FUEL SYSTEM. GASOLINE(COMPOMENT DESCRIPTION) 345 dog

AND 6 docs DELETE

VIEWS Top Docs EeGITHIM Time Series Topic Delta 2D Map

|4 Category : COMPONENT DESCRIFTION

List: " Subcategories * Keywords

Sort: @ Frequency ¢ Correlation  Alphabet
Max lines: €20 € 50 @100 ¢ 200 ¢ 500

& AND © OR [T NOT ADD a Search Condition
Search | Keywords Frequency
- FUEL SYSTEM, GASOLINE 4] | ——

Figure 5-11 Search results with AND condition
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Understanding the search results:

In Figure 5-11, we observe:

» There are 94 documents that contain the keyword fire (in the text
content).

» There are 345 documents have FUEL SYSTEM. GASOLINE as the value for the
category called COMPONENT DESCRIPTION.

» When the keywords fire and FUEL SYSTEM. GASOLINE are combined with
an AND operator, we discover 6 complaints where fire was referenced
with FUEL SYSTEM. GASOLINE.

Figure 5-12 displays a sample document from the search results we received
from the query executed displayed in Figure 5-11. In Figure 5-12, we have
highlighted the keywords that were searched.

Document Information

Document 1D | 8702

Title 8702

Text DESCRIPTION: VEHICLEEIRE)EXPLOSION, CAUSED BY POSSIBLE
LEAK OF GASOLINE. *SKD

Standard Information

Category Keyword

ADD DATE 19950203

CITY LEBANON

CMPLID 8702

:COMPONENT DESCRIPTION FUEL SYSTEM, GASOLINE)

CRASH

DEATHS 0

FIRE Y

INCIDENT DATE 19940314

INJURED 0

Figure 5-12 sample document identified by the search results
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Expectations on keyword search results

Keywords that are used in keyword search are not just simple character strings,
but instead, they are the keywords extracted from the target documents by
natural language processing. For this reason, while it is possible to retrieve
documents that contain synonyms, there might be some cases in which
documents that contain character strings including the text to be searched might
not be retrieved.

For example, documents containing a phrase “automatic transmission” will not
be retrieved if you run a keyword search with the term “automatic.” This is
because the phrase “automatic transmission” is recognized as one word by the
language processing, and a character string “automatic” contained in that phrase
is not recognized as a word. This is an advantage of OmniFind Analytics Edition
where you can customize it to understand the entire phrase “automatic
transmission” as a complete word. You can then discover problems or issues
associated with “automatic transmission” — for example, for a particular vehicle
make or model.

In keyword search, the category to which the keyword belongs affects the search
result. This is because OmniFind Analytics Edition differentiates keywords in a
different context (that is, category). Therefore, even for the same keyword, the
search result might be different depending on which Category view or which text
field the search is performed from.

For example, assume there is a dictionary that contains the following information:

» AC (keyword) = Air Conditioner (synonym) is registered in the category called
“Component.”

» AC (keyword) = Alternate Current (synonym) is registered in the category
called "Power Specifications".

The Component category represents vehicle components. When you search for
“AC” in the Component category, OmniFind Analytics Edition will return the
documents that contain “AC” or “Air Conditioner,” which are part of the vehicle
components (because they are within the Component category). When you restrict
the category to the Power Specifications and perform a search on the same
search word “AC”, then only the documents that contain the word “AC” or
“Alternate Current” within the Power Specifications category will be retrieved.

5.3.2 Category search
When performing a category search, the search is based on keywords that are

registered in the database and are associated with a particular category or
subcategory.
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You do not have to enter any search keywords for a category search. In

Figure 5-13, we show the Category view by simply selecting a category from the
category tree. When a category is selected from the category tree and the
Category view is chosen for display, a search condition is executed to list the
keywords assigned to the selected category across all the documents in the
dataset. In Figure 5-13, we display the keywords across all the 50000 documents
that are associated to the category called COMPONENT DESCRIPTION.

J Address |@ http://localhost: 9080/ TAKMI_MINER/SelectDatabaseServlet j I
“TEAT MINER... TEXT MINER > ) NHTSA_SAMPLE (50000 documents)

SIS I3 TooLs Bl Bookmark [l Report Bl csv
o AR IR ETED SEARCH CONDITION ¥ No Search Conditiol ‘

4 COMPONENT DESCRIPTION .

& AND

SORT f* Config " Type Keyword I oR [T NOT ADD a Search

" Name

EPart of Speech 0 Q X Mo Search Condition is set.

EH Phrase Constituent 0o Qo
cITY oQ
CMPLID 0 Q S Top Docs EWITHNLTE Time ies ic Delta D Map
COMPONENT o

DESCRIPTION 1 Category : COMPONENT DESCRIPTION
S 00 List: € Subcategories # Keywords
DEARS 00 Sort: & Frequency © Correlation © Alphabet
S 00 Max lines: 20 €50 @100 ¢ 200 € 500
INCIDENT DATE 0o Qo
INJURED 0o Qo & AND ¢ OR T NOT ADD a Search Condition "
MAKE [+ I~
MFR_NAME 0 [ Search | Keywords Frequency Correl
MILES oo [T | SERVICE BRAKES, HYDRAULIC-ANTILOCK 3982 | ee———— | 10 |
MODEL © © —|| ' |ARBAGS:FRONTAL 2333 | — 1.0|m
R ENEEE 00 ™ |POWER TRAIN:AUTOMATIC TRANSMISSION 2067 | e— 10]m
ODING © 9 SERVICE BRAKES, HYDRAULIC:FOUNDATION
RECEIVED DATE oo [ COMPONENTS . 1875 | n— 1.0|m
— © «|l| | VEHICLE SPEED CONTROL 1805 | — 10]u

Figure 5-13 Category view with no search keyword condition

It is also possible to append an existing search condition with multiple keywords
associated with a category. To explain this feature, in Figure 5-14, we begin with
94 documents identified for the keyword fire. In the Category view, we select
FUEL SYSTEM, GASOLINE and ELECTRICAL SYSTEM:IGNITION:SWITCH as the
keywords from the category called COMPONENT DESCRIPTION, apply the AND
operator to update, and re-execute the new search condition.

102 Introducing OmniFind Analytics Edition: Customizing for Text Analytics



Searched documents: 94 documents
KEYWORD: fire 94 docs DELETE

VIEWS Top Docs NeGICHILMM Time Series Topic Delta 21

4 Category: COMPONENT DESCRIPTION
List: " Subcategories & Keywords
Sort: & Frequency © Correlation ¢ Alphabet
Max lines: €20 € 50 100 € 200 500

(@an0 ~or noT__ ADD a Search Condition \u

Search | Keywords Frequen

r ENGINE AMD ENGINE 63
COOLING:ENGIME: GASOLINE

|51

il

(F] FUEL SYSTEM, GASOLINE 6

—

kE) ELECTRICAL SYSTEM:IGNITION:SWITCH 6

Modified search results with multiple keywords

KEYWORD: fire

KEYWORD: FUEL SYSTEM, GASOLINE+

AND 12 docs DELETE (COMPONENT DESCRIPTION)

OR 1217 docs DELETE

KEYWORD: ELECTRICAL SYSTEM:IGNITION:SYWITCH
(COMPONENT DESCRIPTION)

4 Category : COMPONENT DESCRIPTION

List: € Subcategories ' Keywords
Sort: ¥ Frequency ¢ Correlation ¢ Alphabet
Max lines: €20 € 50 & 100 € 200 © 500

& AND © OR ™ NOT ADD a Search Condition. |

Search | Keywords Frequency Correlation

r ELECTRICAL
SYSTEM:IGNITION:SWITCH

6 8.3

1
2094

I
(| FUEL SYSTEM, GASOLINE 6 |

Figure 5-14 AND operation on multiple category keywords

In Figure 5-14, we have now narrowed down the results to 12 documents in a
database with 50000 documents where the keyword fire is mentioned with
keywords called FUEL SYSTEM, GASOLINE and ELECTRICAL SYSTEM:IGNITION:
SWITCH. This is very useful when you want to narrow down data to specific criteria
before investigating individual documents in the result set for further research.

Chapter 5. Text Miner mining basics 103



5.3.3 Date search

104

In date search, documents are identified by the a date criteria. The date criteria
can be to list the documents created on a particular date or a list documents
created over a specific date range.

You can search based on date in the Time Series, Topic, and Delta views of the
Text Miner application. In Text Miner, the date criteria can be refined to Years,
Months, Weeks, and days.

Figure 5-15 shows a Time Series view where the number of documents are listed
per week starting from the 25th week of the year 1996 (1996 Year 25 Week) to
the 34th week of 1996 (1996 Year 34 Week).

VIEWS T(m Docs Category Time Series ppic De ap

=+ Time Series

Time scale: T Year  Haf  Quartter © Month @ Week ¢ Date ¢ Day
From-time [1996 Year 25 Week | Totime 1996 Year 34 Week ~ |

& AND ¢ OR [T NOT ADD a Search Condition

Search C|jCyr|\ojeyejieyelcle
Year "96| 96| 96| 96| '96| 96| 96| "96| 96| '96
Week 25| 26| 27| 28| 29| 30| 31| 32| 33| 34

557 576

Frequency | 44 443 T
380

455

Figure 5-15 Sample time series search

This is very useful when you want to narrow the dataset to a particular time frame
for further research and discovery.

Introducing OmniFind Analytics Edition: Customizing for Text Analytics



5.3.4 Applying search operators

The user interface of Text Miner supports the combination of various search
criteria (using keyword search, category search, and date search) to build a
complicated search condition. The interface provides radio buttons to append
AND, OR, and NOT search operators.

To illustrate the combination of various search criteria with operators, refer to
Figure 5-16. We display a search condition where we narrow down complaints
that mentioned the keywords accident AND injury, and the complaints occurred
on Fridays OR Saturdays, OR Sundays. In other words, we want to examine all
accident and injury related complaints that occur on a weekend, including Friday.

AND relationship
OR relationship

A Keyword criteria
Date criteria

Searchdd documents: 2 doguments

KEYWORD| actident 37 docs DELETE
KEMWORD] injury 41 docs DELETE
AMND 2 docs DELETE NUMEER: Sun. |1087 docs DELETE

OR 10392 docs DELETE| MUMBER: Fri. |7801 docs DELETE

NUMBFR- Sat 11504 docs DELETE

Figure 5-16 Overview of search

We describe how to use the Text Miner user interface to build complex search
conditions with OR, AND, and NOT operators as follows:

» “Adding AND condition” on page 105

» “Adding OR condition” on page 106

» “Adding OR condition while an AND condition already exists” on page 107
» “Adding a search condition using multiple check boxes” on page 108

» “Adding a search condition from cells” on page 109

Adding AND condition

In Figure 5-17, we demonstrate applying an AND condition to an already existing
search condition.
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Searched documents: 94 documents
KEYWORD: fire 94 docs DELETE

& AND

Keyword [ignition] or? [NOT ADD a Search Condition

1. Search condition before adding

2. Add keyword ignition as AND operation

3. Condition after adding

Searched documents: 1 documents
KEYWORD: fire 94 docs DELETE

AND 1 docs DELETE!

KEYWORD: ignition 59 docs DELETE

Figure 5-17 Adding AND condition

First, we have an existing search condition that is based on the keyword fire.
Second, we enter the keyword ignition, select the AND radio button, and click
the Add a Search Condition button. The second step adds the AND condition to
the existing search. Here is the result: We identified one document that refers to
ignition AND fire.

Adding OR condition
In Figure 5-18, we demonstrate applying an OR condition to an already existing
search condition.

Seduchitl docisgents: 8 doculgs 1. Search condition before adding
KEYWORD: crash 8 docs DELE
¢ 2. Add keyword collision as OR operator
[kepor [collision ;‘3';[’ FnoT  ADD a Search Conditon |
[

3. Condition after adding

Searched documents: 19 documents
KEYWORD: crash 8 docs DELETE

OR 19 docs DELETE
KEYWORD: collision 11 docs DELETE

Figure 5-18 Adding OR condition
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First, we have an existing search condition based on crash. There are 8
documents related to crash. Second, we enter the keyword col1ision, select the
OR condition, and click the ADD a Search Condition button. This adds an OR
condition to the existing search. There are 11 documents that match the keyword
collision. Here is the result of the OR condition: We obtained a total of 19
documents that refer to crash or collision. This feature is useful when we have
not identified crash and collision as synonyms.

Adding OR condition while an AND condition already exists

In Figure 5-19, we demonstrate applying an OR condition to an already existing
search condition that is built with an AND operator.

Searched documents: 5 documents 1.Condition before adding
KEYWORD: WIRING 509 docs DELETE

AND 5 docs DELETE
KEYWORD: fire 94 docs DELETE

l 2. Add keyword “ignition” as OR condition

— [ o,
Keyword |ignition] N ‘;';D ™ NOT ADD a Search Condition |

3. Condition after adding

Searched documents: 6 documents v
KEYWORD: WIRING 509 docs DELETE
AMD 6 docs BIE J KEYWORD: fire 94 docs DELETE

OR 152 docs DELE

KEYWORD: ignition 59 docs DELETE
Figure 5-19 Adding OR condition to existing AND condition

First, we have an existing search condition based on WIRING or fire using the
AND condition. Then we enter a new keyword ignition to the existing condition,
click the AND operator, and then click ADD a Search Condition button. This
allows us to discover documents that contain the keyword WIRING and that are
also mentioned with the keyword fire or ignition.
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Adding OR condition to an existing query:

When an OR condition is added while an AND condition already exists, the
last condition on the list that is subjected to the AND condition will be chosen
to apply the newly appended OR condition.

In Figure 5-19 on page 107, WIRING and fire were in AND relation, resulting
in documents where WIRING and fire occurred. Notice that the keyword fire
is the last search criteria. When ignition is applied as an OR condition, the
keyword fire in the initial condition is chosen for the OR operation. The
resulting query returns documents where WIRING would occur with the
occurrences of fire or ignition.

Adding a search condition using multiple check boxes

In Figure 5-20, we demonstrate how to apply multiple keywords from the
Category and Time Series views to an existing search condition. We discover
documents that refer to accidents and injuries that occurred on weekend days
(friday, saturday, and sunday).

Selecting multiple check boxes:

When multiple check boxes in the Category view and Time Series view are
selected to append to existing search conditions, the selected items are
appended together with an OR operator. For multiple selections, OR is the
default operator to extract a large set of documents.
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Searched documents: 4 documents

KEYWORD: accident 37 docs DELE]I_ECondition before adding

AND 4 docs DELETE
KEYWORD: injury 41 docs DELETE

¢ 2. Add weekends as OR operation

| ¢ anp [& or] ot ADD a Search Condition

Search | I I S R ||7_ﬂ

Day of week | Sun. | Mon. | Tue. | Wed. | Thu. | Fri. | Sat.

[

Frequency

L]
L]
L]
[ ]

3. Condition after appending

Searched documents: 2 documents

KEYWORD: accident 37 docs DELETE
KEYWORD: injury 41 docs DELETE
AMD 2 docs DELETE NUMBER: Sun. 1087 docs DELETE

OR 10392 docs DELETE MNUMBER: Fri. 7801 docs DELETE
NUMBER: Sat. 1504 docs DELETE

Figure 5-20 Adding search condition using multiple check boxes

First, we have an existing search condition based on the keywords accident
AND injury. Second, we add weekends by selecting the Sunday, Friday, and
Saturday check boxes, select the OR operator, and click ADD a Search
Condition button. This gets us the result as shown in step number three of
Figure 5-20: We discover two documents that refer to accident and injury and
occurred over the weekend (Sunday, Friday, or Saturday). Notice that the Time
Series view automatically adds an ADD to the existing condition.

Adding a search condition from cells

In Topic, Delta, and 2D Map views, the search results are displayed in a table.
The values in the table represents the frequency of occurrences of documents
with the keywords specified in the horizontal row and vertical column. The entries
in the table are called cells. We explain these views later in this chapter.
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In this section, we explain the creation of a search condition when a cell is
clicked in Topic, Delta and 2D Map views.

In Figure 5-21, first, we have an existing condition based on the keyword crash.
Second, we click a cell in the Topic view to discover documents that refer to crash
related to STEERING: LINKAGES:TIE ROD ASSEMBLY in year 1995. By default, the
clicking of the cell appends the original search condition with an AND operation
on the fields related to the cell as shown in step number of three of the figure.
The search button is not required to generate the new search condition.

Searched documents: § documents

KEYWORD: crash 8 docs DELETE 1. Search condition before adding

2. Click a cell (STEERING:LINKAGES:TIE ROD ASSEMBLY and year 1995)

v
Year 84|86 |'88 |90 | 92193194 |'95 | 96
Frequency 0 |0 |0 JO |0 |JO (0 |8 |0
WVEHICLE SPEED CONTROL o lo oo lolo lo 12 o
2
SERVICE BRAKES, HYDRAULIC:ANTILOCK o lo o lololo lo 12 1o
2
SERVICE BRAKES, HYDRAULIC:FOUNDATION COMPONENTS:DISC:ROTOR |y |g |o |o lo lo lo &U

1

STEERING:LINKAGES:TIE ROD ASSEMBLY o lo Jo o Jo lo o > 110
1
PARKING BRAKE:CONVENTIONAL 0 (o (o {o |o Jo fo |1 |0
1
VEHICLE SPEED CONTROL:ACCELERATOR PEDAL o {o o {o |o |o fo |1 |o

1

v 3. New condition appended as AND operation

Searched documents: 1 documents

KEYWORD: crash 8 docs DELETE
—— |KEYWORD: STEERING:LINKAGES:TIE ROD ASSEMBLY(COMPONENT
AND 1 docs DE DESCRIPTION) 165 docs DELETE

NUMBER: 1995 29891 docs DELETE

Figure 5-21 Add search condition by selection cells

This is very useful when you discover some interesting results in the cells and
want to drill down and perform further research and discovery.
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5.4 Views

In the earlier sections, while we explained the categories and search conditions,
we used various views of Text Miner to display the results. This section is
dedicated to explaining the views and their appropriate use.

Text Miner provides seven views:

Top view

Docs view
Category view
Time Series view
Topic View

Delta view

2D Map view

vVVvyVvYyVvYVvYYyvYYyYyY

In this section, we explain each view, how it represents the results of a search
condition in a unique way that aids in the process of discovering the business
insights, anomalies, problems, or trends.

5.4.1 Top view

Figure 5-22 shows the Top view. This view is automatically displayed when you
first entered the Text Miner application and selected a database. There is no
mining function available in the Top view, but the view shows that the database is
you selected is loaded and the OmniFind Analytics Edition index for the database
is valid.

TOOLS E Bookmark ElReport Elcsv

SEARCH CONDITION > No Search Condition is set.

Docs Category Time Series Topic Delta 2D Map

Database NHTSA_SAMPLE was loaded.

Figure 5-22 Top view

Chapter 5. Text Miner mining basics 111



5.4.2 Docs view

In the Docs view, documents that meet the executed search conditions are listed
in the order that they were created in the source database. The Docs view is
used to access the source documents and discover the root cause of the

identified condition.

In Figure 5-23, we display a sample Docs view with the documents that refer to
the keyword fire.

= AND
" noT ADD a 5¢
Keywordl ' OR

Searched documents: 94 documents
KEYWORD: fire 94 docs DELETE

VIEWs Top TN

4 Documents
Docs per page: 10 @20 50 © 100

@1 - 200 ___p= Page navigation links = < Document display table

Title | 1514
Text | DESCRIPTION: VEHICLE FIRE. *AK
Detail | DETAIL

Standard Date | 19950913

Figure 5-23 Docs view with current search condition
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The Doc view as shown in Figure 5-23 on page 112 has the following functions
and features:

» Docs per page (radio buttons): You can select one of the radio buttons to
indicate the number of documents to be displayed per page.

» Page navigation links: You can click the arrow links to navigate through the
pages of the result set. Click the double-left-arrow link to go back to the first
page of the result set. Click the double-right-arrow link to go to the last page
of the result set. Single-left arrow link enables you to go back one page from
the current result set and right-arrow link enables you to go forward a page in
the result set. Documents are listed in the order they appear in the source
data.

» Document display table (shown as Document Inspector). This includes
summary information about a particular document. It usually comes with the
following fields displayed:

— Title: The row labelled Tit1e displays the title of the document. The title is
specified when importing the data. Refer to 4.5, “Generating ATML files”
on page 70 to specify the data field that will represent the value of title.

— Text: The text of the document that is displayed in the row labelled Text.
When you import CSV documents to ATML, you specify the field that will
be used as Text. For our NHSTA sample data, we used the
DESCRIPTION field as the Text to be displayed here.

— Detail: The link labelled Detail launches a new window called Document
Inspector which shows the detailed information about the document.
Figure 5-24 shows a sample window from the Document Inspector. The
Document Inspector window shows the document’s ID, Title, Text,
standard category information, and keywords extracted by natural
language processing. By displaying the document in the Document
Inspector, you can inspect the particular document. It also help you to
understand better the keywords, their association to the system category
names that were specified during the data ingestion and the categories
assigned by natural language processors.

— Standard Date: Every document has a data associate to it. This date is
used for Time Series, trend analysis. You specify which date field in the
source data to be the Date field during data ingestion.

Note: In order to comply with privacy to individual and company-specific data,
we have darkened out a few critical fields in Figure 5-24.
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Document Inspector

Document Information

Document ID | 1514

Title 1514

Text DESCRIPTION: VEHICLE FIRE. *AK

Standard Information

Category Keyword

CITY PLEASANT H

CMPLID 1514

COMPOMENT DESCRIPTION ENGIME AND ENGIME COOLING:ENGINE:GASOLINE
CRASH

DEATHS 0

FIRE Y

INCIDENT DATE 19950220

INJURED 0

MAKE Nl 7SO TURBO SERIES

MFR_NAME N (TSO CAR COMPANY
MILES

MODEL I \ODEL A

OCCUREMCES 3

ODIND 481611

STATE NC

VIN N 1122334455

YEAR 1990

Standard Date 19950913

Keyword Information

Category Keyword Highlight Beginning Offset Ending Offset
Common Moun vehicle & 0 7

Common Moun fire & 8 12

Proper Noun Alaska s 16 18

Figure 5-24 Document Inspector sample
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Next we describe the entries on the Document Inspector window displayed in
Figure 5-24:

»

Document Information: The Document Information area shows the document
ID, title, and the text in the source data that is imported by OmniFind Analytics
Edition.

Standard Information: This area contains fields that are associated with the
document when it is imported, as specified in <category, keyword> pairs.
When there are multiple keywords for a standard item category, multiple lines
are used to show all these keywords. Refer to 4.4, “Database category
creation” on page 63 where the standard item categories are defined in
category_tree.xml and database_config.xml files.

Keyword Information: In the Keyword Information area, keywords extracted
by the language processing are displayed as <category, keyword> pairs.
Clicking a radio button in the highlight field will highlight the corresponding
keyword in the original text.

Highlighting the document with search keywords:

>

When keywords or character strings are specified as search conditions,
parts of the document that meet the search terms are highlighted.

When phrases are specified as search conditions, the entire phrase will be
highlighted.
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5.4.3 Category view

The Category view in Text Miner is used to list the search results by the keywords
associated to a specified category. The view displays the frequency and
correlation of the keywords associated to a search condition and the selected
category or subcategory.

Note: You should always be looking for keywords with high correlation or high
frequency for in-depth analysis. Correlation indicates the association between
two keywords. A correlation value that is higher than 1.0 represents anomalies
and usually require further investigation. It is important for the analyst to pay
attention to any entries with a high correlation value.

A category or a subcategory from the category tree has to be selected to use this
view. In Figure 5-25 we display the Category view for search results on the
keyword fire and the documents associated with the COMPONENT DESCRIPTION
category.

4
4 COMPONENT DESCRIPTION
s ADD 2 Search Gonditi
SORT @ Config © Type © Name Keywordl - oR [ NOT a rc naition
|
EH Part of Speech 0 Q
E Phrase Constituent [+ -] Searched d : 20569 d
CAMPAIGN NUMBER 0 e KEYWORD: fire 20569 docs DELETE
oIy oQ
COMPONENT
DESCRIPTION o
CRASH oQ
EH Components [+ -]
B Customer's Voice 0 QN Top 2| Category | WL ic Delta 2D Map
DEATHS © © |} Category: COMPONENT DESCRIPTION
ElExploring oo List: 7 Subcategories & Keywords
FA oo Sort: & Frequency © Comelation © Alphabet
FIRE o0 Max lines: 20 €50 & 100 € 200 © 500
INJURED -+ ]
LDATE ] |f=‘AND € OR [T NOT ADD a Search Condition ||
MILES (1]
MODEL 0 © || |Sez=th|Eeyses Frequency Carrelation
TR © © || T |ENGINE AND ENGINE COOLING ENGINE GASOLINE 2249 3.0 | —
OCCURENCES 0 O ELECTRICAL SYSTEM:WIRING:FRONT UNDERHOOD 2193 14.0 | —
SEQUENCE NUMBER r  |ELECTRICAL SYSTEM 1532 32 | —
STATE C )
i ELECTRICAL SYSTEM:WIRING 1251 | I 7.7 | e—
H Troubles (1]
VEHICLE/EQUIPMENT 0 € i ELECTRICAL SYSTEM:IGNITION:-SWITCH 1060 | 4.5 | m—
CORP
VEHICLE/EQUIPMENT - = E!&ESE‘TR‘CAL SR UG SR S 1045 | eo— 64 | e—
MAKE
VIN 0 a ] ENGINE AND ENGINE COOLING:ENGINE 997 | ——— 09| mm

Figure 5-25 Category view
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Understanding the results in the Category view:

In Figure 5-25, we search against 20569 documents for the keyword fire and
the documents that are associated with the COMPONENT DESCRIPTION
component.

When the results are listed by frequency, it shows that there are 2249
documents out of the identified 20569 documents contain the keyword called
ENGINE AND ENGINER COOLING:ENGINE:GASOLINE. Furthermore, the Category
view shows that the correlation value associated with that entry is 3.0. In other
words, there is a high correlation between ENGINE AND ENGINER COOLING:
ENGINE:GASOLINE and fire. Remember that a correlation value that is higher
than 1.0 represents anomalies. In other words, there is a high anomalies
between ENGINE AND ENGINER COOLING:ENGINE:GASOLINE and fire.

In addition, there is a high frequency, 2249 of documents that are associated
with fire and ENGINE AND ENGINER COOLING:ENGINE:GASOLINE. In this
particular case, you probably can guess that it is very likely that the fire is
caused by gasoline and gasoline pumps and the engine. So our finding
regarding a high correlation between fire and gasoline or engine might not
provide any new insights. We can, however, drill down the search to see what
type of car makes, models, or during what period that there are high
frequencies and high correlations between GASOLINE and fire.

Some other findings from the sample Category view might be more surprising.
Looking at the second entry on the Category view, we discover a high
correlation value of 14.0 between the keyword fire and keywords ELECTRICAL
SYSTEM:WIRING: FRONT UNDERHOOD. Fire incidents due to wiring are not as
obvious as gasoline. In this case, you would want to drill down on this entry to
identify the root cause of the high correlation (by selecting the check box next
to the second entry; it adds this entry to the existing search).

For more information about correlation, refer to 6.3, “Correlation” on page 145.

With reference to Figure 5-25, the following list describes the functions available
on the category view:

» List radio buttons: Use the List radio buttons to display the results by
Subcategories (of the selected category), or Keywords.

In Figure 5-26, we display the Category view for the keyword f1ire within the
category called Part Of Speech. The figure shows the results sorted by
keywords.
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Searched doc ts: 94 doc t:
KEYWORD: fire 94 docs DELETE
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4 Category: Part of Speech
List: " Subcategories ' Keywords
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Figure 5-26 Display results sorted by keywords

The category called Part of Speech (POS) has subcategories called Noun,
Verb, Adjective, and Conjunction. In Figure 5-27, we display the same set
of results sorted by the subcategories.

Searched doc ts: 94 doc t
KEYWORD: fire 94 docs DELETE

VIEWS Top Docs NeETENWILM Time Series Topic Delta 2D Map

4 Category : Part of Speech
List: & Subcategories ' Keywords
Sort: & Frequency © Correlation ¢ Alphabet
Max lines: & 20 € 50 €100 € 200 € 500

& AND  OR T NOT

ADD a Search Condition

Search | Subcategories Frequency Correlation

r Moun 94 | I 0.5 | ——

r Verb 19 | — 0.6 | n—

r Adjective 9 [ 2.3 | ——
r Conjunction 5|m 0.3 | m—m

Figure 5-27 Display results sorted by Subcategories
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» Sort radio buttons: Use the Sort radio buttons to list the keywords by
Frequency, Correlation, or Alphabets:

— Frequency: The keywords and subcategories are listed in the order of how
often they occur in the result set. The higher the frequency, the higher the
subcategory is on the list. Figure 5-27 is sorted by frequency.

— Correlation: The result set is listed in the order of correlation strengths with
the specified keywords or subcategories. This is very useful to identify any
anomalies between the keywords and subcategories, especially when you
are not sure what you are looking for in the dataset and want to discover
any anomalies that are unexpected.

— Alphabet: The keywords and subcategories are sorted alphabetically.

» Max lines radio buttons: Use the radio buttons to specify the maximum
number of keywords or subcategories to be listed.

» Search check box (inside the table). The search condition can be appended
by selecting multiple keywords listed in the Category view. You can select
multiple check boxes and click the Add a search condition button at the top
of the window to append or create a new search condition. If a search
condition already exists, the selected keywords are appended with the OR
operator. Refer to Figure 5-14 on page 103 where we show the flow of
instructions for selecting multiple keywords and the appended search
condition. This is useful if you want to further investigate the result set that are
associated with the particular keywords.

» Frequency columns in the results table: The column labelled Frequency in the
results table displays the count of occurrences of the keywords as a number
and bar graph. This is useful to quickly identify how often a particular keyword
or keywords appear in the result set.

» Correlation (inside the table): The columns labelled Correlation display the
strength of correlation between the set of result sets (retrieved documents)
and the keywords. The correlation count is represented as a number and bar
graph. If the number is higher than 1.0, it deserves special attention for further
investigation.

5.4.4 Time series view

The Time Series view displays the frequency count of the search results over a
period of time. The Time series view can be used by analysts to understand the
occurrences of particular keywords associated with time.

For example, in Figure 5-28 we display the occurrences of 94 fire related
incidents isolated by the year. We discover an abnormal increase in the fire
related incidents in year 1995 (increase from 10 in year 1994 to 50 in 1995) and
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a conservative decline in year 1996 (from 50 in year 1995 to 34 in year 1996).
This view is important to understand the impact of a change on a time scale.

For further in-depth analysis, the year 1995 can be added to the search condition
to access the reported incidents.

Searched doc ts: 94 doc
KEYWORD: fire 94 docs DELETE

VIEWS Top Docs Category BHICECUCE Topic Delta 2D Map
= Time Series

Time scale: #Year  Haff © Quarter ¢ Month © Week ¢ Date  Dayofmonth ¢ Day of week

From-timeINot specified vI To-timeINot specified vI

| & AND © OR [T NOT ADD a Search Condition "

Search | i I O O o o O
Year ‘84| 86| B8 | 90| 92| 93| 94| 95| 96

()

Frequency

(1] 0 1] 1] 1] 1] i
- - - - - -

Figure 5-28 Time series view

Understanding the results on the Time Series view:

In Figure 5-28, we display the 94 complaints that contain the keyword fire and
occurred between the years 1984 and 1996. The positive frequency counts are
highlighted in Figure 5-28. This view is ideal for analysts to identify abnormal
trends or study the impact of some positive fix. A sudden increase in the
frequency during a particular period of time usually requires further
investigation. This might be where you can discover that a bad auto
component produced in a certain year is causing a lot of problems.
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With reference to Figure 5-28 on page 120, the following list describes the
functions available in the Time series view:

» Time scale radio buttons: The Time scale radio buttons helps to refine the
time period by Year, Half, Quarter, Month, Week, and Date. The terms Half
and Quarter mean half of the year and quarterly.

» From-time drop-down list box: The drop-down list box enables you to specify
from which time period to start the display range.

» To-time drop-down list box: The drop-down list box enables you to specify to
which time period to end the display range; for example, when you identified
some anomalies in 1995. You can select the From-time and To-time range to
be within 1995 and set the Time scale to Month to further narrow down and
see in which months most incidents occur.

» Search check box in the results table: The search condition can be appended
or created by selecting Multiple Search check boxes. You can select multiple
check boxes and click the Add a search condition button to append or
create a new search condition. If a search condition already exists, then the
selected dates will be appended with an OR operator. Refer to Figure 5-20 on
page 109 where we show the flow of instructions for selecting multiple items
and the appending to search condition.

5.4.5 Topic view

In the Topic view, the frequency counts and deviations of the keywords are
displayed over a period of time. Unexpected spikes in the deviations are marked
by pink bars. The highlighted spikes are ideal alerts for the analysts to do an
in-depth analysis.

When the Topic view is displayed, average occurrence of the keyword on the
Time scale is computed across the data in the dataset. Any frequency count that
deviates (increases or decreases) from the computed average are highlighted in
pink. Refer to 6.4, “Topicality index” on page 152 for more details on the
computation.
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In the Topic view shown in Figure 5-29, we display keywords for a category called
COMPONENT DESCRIPTION. The search condition in the sample refers to 20569

incidents that have occurrences of the keyword fire. The sample database has
501376 documents in total and the data is collected from 1984 to 2007 (14 years).

With that said, notice the highlighted circles where cells with the frequency
counts of 675 and 90 are marked. The highlighted circles alert the analysts that
the frequency count of fire related incidents that occurred in the years 1996 and
1997 are above the average frequency counts when computed over the 14 years
of data. The analysts can select any of the highlighted circles to narrow down the
documents and discover the root cause.

Searched documents: 20569 documents
KEYWORD: fire 20569 docs DELETE

VIEWS Top Docs Category Time Series Topic Delta 2D -
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Figure 5-29 Topic view
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Understanding the results in the Topic view:

In the Topic view shown in Figure 5-29, we display keywords for the COMPONENT
DESCRIPTION category over the 20569 incidents that contain the keyword fire.
The result is listed by the frequency of the keywords appeared and is sorted
by the year.

The following list describes the significance of each number shown in
Figure 5-29:

» Year row: This row (the first row) marked the year number (84 to 07) of the
data.

» Frequency row: The row (the second row) shows the occurrences of the
keyword for a particular year. For example, the number 2568 that is
highlighted indicates that 2568 incidents of fire were registered in the year
1996 dataset.

» Category keywords and frequencies: Right below the cell marked
Frequency, the keywords for the selected category (COMPONENT
DESCRIPTION) are listed by how often they occur in the dataset. The
numbers below each keyword indicate the frequency counts. For example,
the number 1060 that is highlighted for keyword ELECTRICAL SYSTEM:
IGNITION:SWITCH indicates that there are 1060 documents that contain the
keyword ELECTRICAL SYSTEM:IGNITION:SWITCH and fire.

» Cells in the table: The cells in the table refer to the frequency counts
across the year on the vertical scale and the keyword on the horizontal
scale. For example, the number 675 highlighted for the intersection of year
1996 and keyword ELECTRICAL SYSTEM:IGNITION:SWITCH indicates that
there are 675 incidents were reported with the keywords fire and
ELECTRICAL SYSTEM:IGNITION:SWITCH.

» Cells highlighted with pink bars: The unexpected deviations in the
frequency counts are highlighted by pink bars. The bars are intended to
catch the attention of the analysts. This is where you want to drill down to
do further analysis.

With reference to Figure 5-29, the following list describes the functions available
on the Topic view:

» List radio buttons: Use the List radio buttons to display the results by
Subcategories (within the selected category) or Keywords.

In Figure 5-29, we display the Topic view for the keyword fire and the
category called COMPONENT DESCRIPTION. The figure displays the results
sorted by keywords.
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Sort radio buttons: Use the Sort radio buttons to list the keywords by
Frequency, Correlation, or Alphabets:

— Frequency: The keywords and subcategories are listed in the order of how
often they occur in the result set. The higher the frequency, the higher the
subcategory is on the list. Figure 5-27 is sorted by frequency.

— Correlation: The result set is listed in the order of correlation strengths with
the specified keywords or subcategories. This is very useful to identify any
anomalies between the keywords and subcategories, especially when you
are not sure what you are looking for in the dataset and want to discover
any anomalies that are unexpected.

— Alphabet: The keywords and subcategories are sorted alphabetically.

Max lines radio buttons: Use the radio buttons to specify the maximum
number of keywords or subcategories to be listed.

Time scale radio buttons: The Time scale radio buttons helps to refine the
time period by Year, Half, Quarter, Month, Week, and Date. The terms Half
and Quarter mean half of the year and quarterly.

From-time drop-down list box: The drop-down list box enables you to specify
from which time period to start the display range.

To-time drop-down list box: The drop-down list box enables you to specify to
which time period to end the display range. For example, instead of displaying
data over a 10 year period, you can set the From-time and To-time to show
data from the last 5 years only.

Search check box in the results table: The search condition can be appended
or created by selecting Multiple Search check boxes. You can select multiple
check boxes and click the Add a search condition button to append or
create a new search condition. If a search condition already exists, then the
selected dates will be appended with an OR operator. Refer to Figure 5-20 on
page 109, where we show the flow of instructions for selecting multiple items
and the appending to search condition.

Selectable cells of the results table: Each cell in the results table is clickable to
generate a new search condition. The new search condition results in
appending the horizontal and vertical fields associated to the selected cell to
the existing search condition with AND operator. If no search condition exists,
then a new search condition is created.

In Figure 5-30, we show the Topic view with keywords from 675 documents that

results by clicking the cell (refer to Figure 5-29) that is an intersection of year
1996 and the keyword called ELECTRICAL SYSTEM:IGNITION:SWITCH. For more
information about search condition by selecting cells, refer to 5.3.4, “Applying
search operators” on page 105.
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Figure 5-30 Results of cell selection

5.4.6 Delta view

In the Delta view, the keyword frequencies and increase indicators are displayed
against a time scale. The increase indicators refer to the increase in the
frequencies of keywords and subcategories along a selected category. This is
achieved by measuring how much the frequency on each given date deviates
from a constant frequency.

The increase indicators help identify an increasing or decreasing trends in future
frequencies of the keywords and subcategories. Keywords with abnormal
increase of frequency are marked in pink to alert analysts about possible
anomalies. Refer to 6.5.1, “Increase indicator index in the Delta view” on

page 159 and 9.3.2, “Increase Detection results” on page 236 to learn more
about understanding and configuring alerts for unexpected increase indicators.
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In Figure 5-31, we show the Delta view of keywords associated to the COMPONENT
DESCRIPTION category found across the 20569 documents that contain the
keyword fire.

Notice the increased indicators highlighted in circles for the column called
ELECTRICAL SYSTEM:WIRING:FRONT UNDERHOOD. The highlighted numbers 46.4
indicate a high increase in the usage of the keyword ELECTRICAL SYSTEM:WIRING:
FRONT UNDERHOOD from the years 1995 and 2000 when compared to the frequency
counts in the recent past years.

The high number of 46.4 alerts the analysts that a problem has been detected
with ELECTRICAL SYSTEM:WIRING:FRONT UNDERHOOD in year 1995 and the root
cause might be associated with the fire incidents. If the root cause of the
problem is not addressed, the incidents of fire and ELECTRICAL SYSTEM:
WIRING:FRONT UNDERHOOD in the following years will increase, as we have seen.
This increase is an indication to analysts as an early warning of anomaly. Further
investigation should be done to drill down to the root cause of the problem.
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(KEY\NORDt fire 20569 docs DELETE
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Figure 5-31 Delta view
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The Delta view uses the same computation to determine the increase indicators
as the Alerting System provided in OmniFind Analytics Edition. TAKMI Alerting
System is a J2EE Web application in OmniFind Analytics Edition to monitor
increases in the frequency indicators and correlation between keywords over a
specified time period. Refer to Chapter 9, “Alerting System” on page 221 to learn
about configuring the alerts.

It is important for analysts to see the anomalies indicated by OmniFind Analytics
Edition through the higher number of keyword usage and the pink colored cells.
Further research should be done with this information to prevent future problems.

Understanding the results in the Delta view:

In the Delta view shown in Figure 5-31, we display keywords for the COMPONENT
DESCRIPTION category across the 20569 incidents that also contain the
keyword fire. The results are sorted by the frequency of the keywords and
are listed by the year.

The following list describes the significance of each number shown in
Figure 5-31:

» Year row: This row (the first row) marked the year number (84 to 07) of the
data.

» Keyword rows: Each row in the table represents the frequency count
(by the bar graph) and the increased indicators for keywords found for the
selected category/subcategory. Also the table cell with the keyword
displays the frequency count. For example, in Figure 5-31, the number
2193 for the keyword ELECTRICAL SYSTEM:WIRING:FRONT UNDERHOOD
indicates that 2193 out of 20569 documents in the dataset contain this
keyword are associated with fire.

» Cells in the table: The cells in the table display the frequency counts and
increase indicators across the time unit on the vertical scale and the
keyword on the horizontal scale. For example, in Figure 5-31, consider the
cell at the intersection of the year 1995 and keyword ELECTRICAL SYSTEM:
WIRING:FRONT UNDERHOOD. The numbers 169 and 46.4 represent the
frequency count and increased indicators for the keyword ELECTRICAL
SYSTEM:WIRING: FRONT UNDERHOOD in the year 1995.

> Cells highlighted with pink shades: The unexpected increase in the
indicators are highlighted by pink colors. The varying shades of the pink
color on various cells are intended to catch the attention of the analysts.
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With reference to Figure 5-31, the following list describes the functions available
on the Delta view:

» List radio buttons. Use the List radio buttons to display the results by
Subcategories or Keywords.

In Figure 5-31, we display the view for the search keyword fire for the
COMPONENT DESCRIPTION category. The results are listed by keywords.

» Sort radio buttons. Use the Sort radio buttons to sort keywords by Frequency,
Alphabets, or Latest alert indicators:

— Frequency: When selected, keywords and subcategories are listed in the
order of how frequently they appear in the result set.

— Alphabet: When selected, keywords and subcategories are sorted
alphabetically.

— Latest alerting indicator: When selected, keywords and subcategories are
listed in the order of most recent occurrence of the increase in indicator.

» Max lines radio button. Use the Max line radio buttons to specify the
maximum number of keywords or subcategories to be listed per page.

» Time scale radio buttons. The Time scale radio buttons helps to refine the
time period by Year, Half, Quarter, Month, Week, and Date. The terms Half
and Quarter mean half of the year and quarterly.

» From-time drop-down list box. The drop-down list box enables you to specify
from which time period to start the display range.

» To-time drop-down list box. The drop-down list box enables you to specify to
which time period to end the display range.

5.4.7 2D Map view
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The 2D Map view uses a two-dimensional table to show the correlation between
keywords that belong to a pair of categories (or subcategories). Table entries
displaying a high correlation between the selected categories (or subcategories)
are highlighted in pink. The highlighted pink table cells are the anomalies that an
analyst should select for in-depth analysis.

For example, in Figure 5-32, we show the selection of category called COMPONENT

DESCRIPTION (vertical arrow) and subcategory Noun Sequence (horizontal arrow)
to generate the 2D map as shown in Figure 5-33.
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Figure 5-32 Selection of multiple categories for 2D map view

In Figure 5-33, we show the 2D Map that contains a table with keywords from the
selected categories. There are quite a few table cells that are highlighted in
different shades of pink color. As an analyst, one should identify large
correlations in unexpected scenarios.

For example, in Figure 5-33, a correlation of 16.8 at the intersection of the
keyword AIR BAGS:FRONTAL and BAG DID NOT DEPLOY is quite a concern
for passenger safety. An analyst should select this cell to identify the
documented incidents and narrow down the root cause of the failure. During the
in-depth analysis, the analyst cab also figure out the car make and models that
were involved in the report.

Chapter 5. Text Miner mining basics 129



VIEWS Top Docs Category Time Series Topic Delta BelyJlET

(Categor}r : COMPOMENT DESCRIPTIDN) *@ategor}r “Moun Sequence)
List: ¢ Subcategories  Keywords List: ¢ Subcategories & Keywords
Sort: @ Frequency © Alphabet Sort: @ Frequency © Alphabet
Max lines: ¢ 40 & 20 50 100 Max lines: ¢ 4p & 20 50 100
ny o @ |@ |1 . c |5 |m
b = L = O
= g o = = = =3 - = m
)] (] & 5 V] = = m e
) = = m o = o @
g |9 |2 |G |8 |» |38 |2 [ |m
= | = o o Gl = — A
zZ g |& |® |8 Z |2 |a |e
g |m |2 |oc |R |S i @ |I |o
; | 3
Subcategories/keywords 215 E ; 3 2713 8 ; = $
o |9 |292 g |2 |8 |§
682)[ 2 | 3 z |& |5 |2
X — e -n m gl
Mo e a2 |g |3 |E
[ m |m |~
= S |26 |220
269
SERVICE BRAKES, HYDRAULIC-ANMTILOCK 13 7* B 5 52 4 4 83 1 0 0
3982 0.1 0. 0.1 1.6 1.6 0.0 0.0 3.0 0.0 0.0 g
AlR BAGS:-FRONTAL 1 1 166 |4 3 B 5
2333 il 168 173 [y 0.0 16.3 01 0.0 0.2 g
POWER TRAIN-AUTOMATIC TRANSMISSION 0 0 1 3 13 0 0 8 4 0 0
2067 0.0 0.0 0.0 0.0 05 0.0 0.0 0.3 0.1 0.0 g
gg?ﬂ\ggﬁgﬁ%l(ES HYDRAULIC-FOUNDATION 5 3 1 53 0 1 20 1 0 1
0.0 0.0 0.0 2.6 24 0.0 0.0 1.1 0.0 0.0 g
1875
VEHICLE SPEED CONTROL ] 7 0 76 55 3 3 59 0 0 0
1808 0.1 0.1 0.0 37 0.0 0.0 0.0 0.0 g

Figure 5-33 2D view

The 2D Map view uses the same computation to determine the correlation as the
Alerting System provided in OmniFind Analytics Edition. TAKMI Alerting System
is a J2EE Web application in OmniFind Analytics Edition to monitor increases in
the frequency indicators and correlation between keywords over a specified time
period. Refer to Chapter 9, “Alerting System” on page 221 to learn about
configuring alerts.

It is important to quickly identify anomalies and do further investigation on these
entries. Any pink cells require further investigation.
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The correlation numbers on the 2D Map view are generated by factoring a
pre-configured set of top 100 keywords along the horizontal and vertical axes,
but the Alerting System Web application is much more robust and handles up to
1,000 keywords x 12,000 keywords to be used for computing the correlation. The
Alerting System in OmniFind Analytics Edition provides more details about
configuring the variables to compute for correlations.

Understanding the results in the 2D Map view:

In the 2D map view shown in Figure 5-33, we display a two-dimensional table
view of keywords for a category called COMPONENT DESCRIPTION (vertical axis)
and a subcategory called Noun Sequence (horizontal axis).

The following list describes the significance of each number shown in
Figure 5-33:

» Row and column headers. The headers for each row and columns
represent the keywords from the selected categories.

» Numbers in row and column headers: The numerical numbers in the row
and column headers represent the frequencies of the keywords in the
entire dataset. For example, the highlighted numbers 2333 and 682
represent that there are 2333 documents in the database that contain the
category keyword called AIR BAGS:FRONTAL, and 682 documents in the
database contain the keyword called BAG DID NOT DEPLOY.

» Cells in the table. The cells in the table display the frequency counts and
computed correlation numbers for the keywords on the horizontal and
vertical axes. For example, in Figure 5-33, consider the cell at the
intersection of the keywords AIR BAGS:FRONTAL and BAG DID NOT
DEPLQY. The numbers 584 and 16.8 represent the frequency count and
correlation numbers.

» Cells highlighted with pink shades. The cells with unexpected correlation
numbers are highlighted in varying shades of pink colors. The varying
shades of the pink color on cells are intended to catch the attention of the
analysts. The cell with the strongest pink shade is the most important
anomaly to investigate.

With reference to Figure 5-33, the following list describes the functions available
on the 2D Map view:

» List radio buttons. Use the list radio buttons to display the results by
Subcategories of the selected category or the keywords.
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» Sortradio buttons. Use the Sort radio buttons to sort keywords and categories
in the list by frequency or alphabetic order:

— Frequency: When selected, keywords and subcategories are listed in the
order of how frequently they appear in the result set.

— Alphabet: When selected, keywords and subcategories are sorted
alphabetically.

» Max lines radio buttons. Use the Max lines radio buttons to specify the
maximum number of keywords or subcategories to be listed per page.

5.5 Reporting features

In this section, we explain the Text Miner features that can help store and restore
search results discovered in various navigational views. These reporting features
can be exploited to share the search findings with the effected parties. In Text
Miner, you can bookmark a result set, generate a report for the result set, or
export the result set to a CSV formatted file. The generated CSV file can be read
with Microsoft Excel application.

Figure 5-34 shows the features provided in the Tools view.

Category

Figure 5-34 Tools view

5.5.1 Bookmark results

The bookmark function saves the current search conditions and parameters in
the currently displayed view as a local HTML file. A connection to the server is
reestablished when the saved bookmark is opened for viewing and hence allows
the analysis to resume with the saved search conditions and parameters.

Note: OmniFind Analytics Edition server has to be accessible in order to use
the bookmark. The bookmark does not save analysis results of views such as
graphs and values, and it cannot be used if the server is inaccessible. To save
snapshots of the discovered results, use the report function as explained in
section titled 5.5.2, “Reports” on page 134.
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Withe the bookmarking facility, you can perform the following tasks:

» Saving the bookmark:

When the bookmark link is clicked, a dialog box for saving the bookmark to

HTML file appears. Specify the destination directory. Close this window after
saving the bookmark. Figure 5-35 shows the associated Save As dialog box.

Save in: I@bookmarks =l o2 >@Ey

Desktop

L

My Documents

"

My Computer

-
My Network
Places

Save as type: IFirefox Document LI

File name: M ¢_Search_Conditionhtm| LI Save |

Cancel

|

Figure 5-35 Save As option to bookmark search condition

» Managing the bookmark:

The bookmark can be managed as a local file. It is also possible for users

accessing the same Text Miner server to exchange bookmark files through

e-mail or to share the files over a network server.
» Accessing the server from the bookmark:

When a locally saved bookmark is opened, the JUMP button is presented,

as shown in Figure 5-36. Click the button to connect to the Text Miner

application that is hosted on the OmniFind Analytics Edition server.

JAddress &1 C:\OAE\redbook\bookmarks\My_Search_Condition.html

JUMP |

Figure 5-36 Accessing the server from the bookmark
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Note: A bookmark saves information contained in the right frame, which
includes the search condition, view selection information, view parameters,
and vertical and horizontal categories. Meanwhile, the bookmark does not
save information in the category tree frame on the left, which is the category
sort method and categories that are currently expanded.

Because the bookmark does not save the analysis results, but rather the
information required for analyzing a particular set of information, the bookmark
can be used repeatedly to analyze results when data has been changed. If a
category used as a search condition within the bookmark is deleted, then the
search condition becomes invalid. A warning message in red appears for the
invalid condition, and the search result becomes 0 hits (“all” if the NOT
operator is used in the search).

5.5.2 Reports

134

The report feature will save the displayed results as a local HTML file. The
results of the saved view can be viewed on your local browser, and access to the
server is not required for opening the report. To resume analysis with the saved
search condition and parameters, the report provides a link to connect to the
OmniFind Analytics Edition server.

To overcome the restriction imposed by HTML reports created by the Bookmarks
feature, the HTML file created by the Reports feature saves display view, search
conditions, parameters required to view the results even when the OmniFind
Analytics Edition server is not accessible. The generated HTML file provides a
link that connects to the OmniFind Analytics Edition server to continue analysis.

Creating a report
Figure 5-37 shows the report edit window that is generated by clicking the Report

link in the Tools view.
In the edit window, you can perform the following tasks:

» Provide a description and the option to display the description. The
description can be up to 2000 characters long.

» Attach sample documents by clicking the Attach documents check boxes.

» Save the report by clicking the Create button (not shown in Figure 5-37). The
Save As dialog as shown in Figure 5-38 will be launched for you to enter the
report name and location.
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| Address [&1 http://localhost:9080/ T AKMI_MINER/ReportEditServlet

REPORT EDIT

Display description:
Comment:

Please identify information to include in the report and click the "OK" button on the bottom of this page.

SEARCH CONDITION Searched documents: 94 documents
KEYWORD: fire 94 docs

VIEWS Category

-

List: Keywords
Sort:  Frequency

My report on category view with "fire" as keyword il
and "COMPONENT DESCRIPTION" as category.

Wertical category: Phrase Constituent

=

Max lines to display: 100

Attach documents | Keywords Frequency

I3 Ohio STATE POLICE REPORT 7|
i3 of .. fire £ | ——

I3 WIRING HARNESS 4 |

I3 WVEHICLE CAUGHT Ontario FIRE 4 |

v vehicle fire 4 |

i3 for ... client 4 | E——

I3 in ... ENGINE COMPARTMENT 3 | ——

¥ ENGINE COMPARTMENT 3 | ——

Figure 5-37 My report on a category view
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Save in: I@bookmarks LI QF L Er

My_Search_Condition.html

Recent

Desktop

o

My Documents

r
8
My Computer

.-'I ]
-
My Network
EE

File name: P-ﬂ‘-,’_P.e ort |

Save as type: IFirefox Document LI Cancel

Figure 5-38 Save As option for reports

Viewing report

Use your browser to open the saved report to view the contents of the generated
HTML file. The results in the HTML will display the static results that were saved
during the report creation time.

To resume analysis, refer to Figure 5-39, where the link labelled here can be
clicked to reconnect to the server. The link will launch the Text Miner application
with the view, search conditions, and parameters preserved in the saved report.
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J Address |€]file:///C:/OAE/redbook/bookmarks/My_Report_On_Category_View.

This report is generated by Text Miner. Cli ‘- re-connect to the Text Miner.

SEARCH CONDITION Searched documents: 94 documents
EEYWORD: fire 94 docs

VIEWS Category

vy report on category view with "fire" as keyword and "COMPONENT DESCRIPTION" as category |

Vertical category: Phrase Constituent
List: Keywords

Sort: Frequency

Max lines to display: 100

Sample Docs | Keywords Frequency

ELE Ohio STATE POLICE REPORT T |
< %‘% of .. fire 5 |

%?J_E:S?LE WIRING HARNESS 4 —

Figure 5-39 Accessing category view from the saved report

Link to an existing report/sample document

In Figure 5-39, the in-file link to the sample document is displayed for the item
rows that were selected for “Attach documents” (during report generation).
Click the link labelled SAMPLE DOCS to jump to the corresponding document.
Figure 5-40 shows the SAMPLE DOCS view. The sample document provides a
quick short description of the data.
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o
JAddress &1 file:///C:/OAE/redbook/bookmarks/My_Report_On_Category_View.h
SAMPLE DOCS: of ... fire

Sample Docs

ELECTRICAL SHORT UNDER THE DASH FIRE, WIRING HARNESS | VEHICLE WAS PAFKED FOR A FH
STARTED THE FIRE. THE INSURANCE WASR INVESTIGATING THE CAUSE OF THE FIRE. THE AUTH(
MATFUNCTIONED. *YH

ELECTRICAL SHORT UNDER. THE DASH FIRE, WIRING HARNESS , VEHICLE WAS PARKED FOR A PE
STARTED THE FIRE. THE INSURANCE WAS INVESTIGATING THE CAUSE OF THE FIRE. THE AUTHQ
MAIFUNCTIONED. *YH

ENGINE COMPARTMENT FIRE. UNENOWN SOURCE OF THEFIEE. TT

AFTER BEING PARKED OVEFR. NIGHT, NEXT MORNING NOTICED DASH EUENED AND THE STEERIN
AFTER BEING PAFRKED OVER NIGHT. NEXT MORNING NOTICED DASH BUENED AND THE STEERIN

SAMPLE DOCS: WIRING HARNESS

Sample Docs

ELECTRICAL SHORT UNDER THE DASH FIRE, WIRING HARNESS | VEHICLE WAS PARKED FOR A PE
Figure 5-40 Sample documents that highlight the findings

5.5.3 CSV output

The displayed analysis results can be saved as a Comma Separated Value
(C8V) file by using the CSV output function. The CSV function will save only the
number of results displayed in the view. If the search condition has 210 results
but the maximum number of lines to display in the view is set to 20, then only 20
results will be saved in the CSV file.

The generated CSYV file is ideal to share with users who do not have access to
the Text Miner application but need to view the results in Microsoft's Excel
application.

Figure 5-41 shows the Save As dialog box. You can specify the name and the
location of the file to be saved in the dialog box.

138 Introducing OmniFind Analytics Edition: Customizing for Text Analytics



Recent

Desktop

»

My Documents

=

My Computer

-

-

My Network
Places

2|

Savein I@ bookmarks LI o2 Er
File name: LI Save |

Save as type: IM\cmsuﬁ Excel Comma Separated Values File LI

Cancel
H‘A

Figure 5-41 Save As dialog to generate CSV file

In Figure 5-42, we show a sample copy of the generated CSV file with Microsoft
Excel application.

E3 Microsoft Excel - MY_Results_IN_CSV.csv

‘B File Edit View Insert Format Tools Data Window Help
DBSHY ERY L BA-< w-o- @ 3-8 5|06 100% -
Al v & ™" Parameters ***
A B | C

1 " Parameters ***

2 |Vertical category: Phrase Constituent

3 |List: Keywords

4 |Sort: Frequency

5

6 | \iew **=

7 | Keywords Frequency Correlation

8 |Ohio STATE POLICE REPORT 7

9 |of ... fire 5

10 | WIRING HARMESS 4

11 |VEHICLE CAUGHT Ontario FIRE 4

Figure 5-42 CSV file viewed in Microsoft Excel
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This chapter has described the Text Miner application and provided the basics for
performing text mining. For more detailed information about text mining, see
Chapter 6, “Text Miner advanced” on page 141.
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Text Miner advanced

In this chapter, we go beyond the text mining basics and discuss in detail the
major methods of analysis in the Text Miner application, the views they are visible
in, and some practical applications of these analytic tools.

We cover the following topics:

Text analytics versus text mining
Frequency

Correlation

Topicality index

Increase indicator

Conclusion: Understand what you see

YyVyVYyVYVvVYyYy
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6.1 Text analytics versus text mining

There is a distinction between text mining and text analytics. Text mining is a
technology that uses natural language processing to transform unstructured
textual data into structured data. While standard text mining ends here, for
OmniFind analytics, this is only the beginning. After all the linguistic data is
transferred into structured data, OmniFind Analytics takes part in algebraic
functions. OmniFind Analytics Edition’s Text Miner application applies
sophisticated formulae to linguistic data, which results in statistical indexes.

As you learned in Chapter 5, “Text Miner mining basics” on page 87, OmniFind
Analytics Edition generates frequency statistics, correlation values for keywords
and categories, and Increase Indicator indexes of keywords over time period.
When there are anomalies within the dataset, the Text Miner application
highlights the specific statistic values in different shades of color, or color
underlines, to bring attention to analysts for further analysis.

6.2 Frequency

The frequency of words in a dataset can be powerfully revealing. If we ask
ourselves which words should occur with the most frequency in any collection of
documents, the answer is simply the most frequently occurring words in the
language — regardless of the dataset. This is not very revealing. In linguistic
terms, these would be grammatical operators, as opposed to lexical entries.

In layman’s terms, we mean that the words most frequently used in the language
are the ones that work the hardest: those words that hold a sentence together.
Among these words are the helping verbs (or auxiliary verbs): do, have, and be.
Next are conjunctions: and, but, and or, which are coordinators — they make
coordinate clauses and phrases. Of the coordinating conjunctions, and is by far
the most frequent. There are also subordinating conjunctions, which conjoin a
dependent clause with an independent clause. These include that and while.

This word usage frequency is borne out if we look at the simplest analysis in
OmniFind Analytics Edition, in two of our case study databases. The first is the
IBM Help Center dataset. In Figure 6-1, where we select Part of Speech and sort
them by frequency, the top two most frequently used words are be, and and.
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“TEAT MINER....

TEXT MINER = 0 IBEM_Help_Center_EN (88712 documents)

= (Category not selected)

4 *Pan of Speech

SORT @ Config O Type

O Name

*Part of Speech

EH *Phrase Constituent

EH *Voice of Customers
ACCOUNT_ID
CALSE_CODE
COMPOMNENT
CUSTOMER_ID
DURATION
ITEM
LOCATIOM_MAME
MODULE
OFEMN_DATE
OFEMN_TIME
ORIGINAL_SEVERITY

COOOCOCOCOO0000

TooLS B Bookmark B Report Bl csv

SEARCH CONDITION » No Search Condition is set

VIEWS Top Docs EeTtWM Time Series

4 Category : *Part of Speech
List: O Subcategories & Keywords

Sort: & Frequency O Correlation O Alphabet
Max lines: 20 O50 ®100 & 200 C500

®AND COR JNOT ADD a Search Condition

0000000000000

Qv

Search | Keywords Frequency
L] be 46361 |1
] and 33607 l‘
Ll not 29999 l‘
| have 27064 l‘
[l user 22857 l‘
| can 18306 l‘
O |Bu 14043 |n

Figure 6-1 High frequency words in IBM Help Center database

We find similar results in the NHTSA document set. See Figure 6-2. The top two
most frequently used words in the dataset are be and and.
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“TEAT MINER... TEXT MINER > () NHTSA_ODI_CMPL_original (571954 documents)
Category Tree TooLs B Bookmark B Report Bl csv
= (Category not selected) SEARCH CONDITION » No Search Condition is se
4 Part of Speech : :
VIEWS Top Docs EeTtWM Time Series
SORT ®C'3"ﬁ!] OT]FI}E 4 Category : Part of Speech
O Name List: O Subcategories & Keywords
[ Part of Speech © Ak Sort: @ Frequency O Correlation O Alphabet
PhraSe Constituent 0 Q r Max lines- OZU OSU @100 OEUU OSUU
cAMPAIGN NUMBER £ &)
CITY 0 Q ®AND COR JNOT ADD a Search Condition
COMPOMNENT e Q
DESCRIPTION Search | Keywords Frequency
CRASH o9 be 375588 |m
DEATHS O QU T 338473 | m
FAILDATE 0O Q
h 248500 | m
FIRE 0O Q - e
INJURED -~ F vehicle 237494 |m
LDATE v @ O |net 222892 |n
152 D 2 J problem 156855 |0

Figure 6-2 High frequency words in the NHTSA database

In addition to the helper verbs and conjunctions, we also see /BM as high on the
list in the IBM Help Center data corpus. This is not a surprise, given the fact that
it is a set of data from IBM customers. Also, the word not is high on the list.
Considering that most people call the Help Center when they have problems with
something, it is not surprising to find the word nof being one of the most
frequently occurred words in the dataset. Likewise, in the NHTSA dataset, the
words vehicle and problem are to be expected, because this is a collection of
complaints about vehicles. The point here is that in addition to grammatical
words, we will always have to factor in the nature of the data corpus (know the
datal).
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But we are not interested in the words we expect to see at a high frequency,
except in so far as we need to eliminate them. This is what a traditional search
engine provides, and what it uses to judge the relevancy of a document: a
document is scored in many search engines simply based on the number of
times a word occurs in the document. Perhaps, when you were applying for your
first position as a Java programmer, you heard of people writing resumes that
were literally filled with the word Java. People who understood the recruiters’
search bots knew that only the resumes with the highest hit count for the required
skills would get a return and hence, a chance to get an interview!

For OmniFind Analytics Edition, frequency should not be the only statistical
feature of the tool. Actually, it can be considered the least important analysis tool.
The power of OmniFind Analytics Edition lies in advanced statistical analysis. To
discover something unusual, to uncover anomalies, is what the Text Miner is all
about! We begin with a discussion of correlation — specifically, correlation as
applied in OmniFind Analytics Edition.

6.3 Correlation

Correlation values are used in two of OmniFind Analytics Edition’s Text Miner
Views: the Category view, and the 2D Map view. We will look at how correlation
values are applied, and how to use each of these views to uncover meaning in
unstructured data.

6.3.1 Correlation values in Category view: frequency versus
correlation

Next we take a look at how the frequency might obscure an interesting trend. To
discover the trend, we have to focus on correlation.

The first simple point to make is that correlation requires at least two collections
of search results. More simply, the Components category does not correlate with
anything by itself — when it is the only condition. In Figure 6-3, notice that when
only the Components category is selected, all correlation values are 1.
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Part of Speeq i Mo Search Condition is set.
Fhrase Cons
CAMPAIGN VIEWS Top Docs WeETENILE Time Series Topic Delta 2D Map
UMBER
CITY Search | Keywords Frequency Caorrelatio
COMPOMNEN .} brake 62693 | M 1.0
ESCRIPTION
CRASH O engine 52389 | I 1.0
Components Ll tires 40514 | S ———— 1.0
CustometSy .} transmission 33455 | no— 1.0
DEATHS

. .} air bag 23636 | — 1.0
Exploring
FAILDATE .} wheel 22336 | 1.0
FIRE . .} steering 20312 | ee——— 1.0
i @ O |seat 20259 | e— 10

Figure 6-3 Correlation is always 1 if only one condition is set

Now, consider a search of the NHTSA database for fire, intersecting the
Components category as shown in Figure 6-4.

“TEAT MINER...
Interjection 0 O
[ MNoun 0oQ
Verb 0 Q
M Phrase Constituent €9 &)
Sl 0 of
CITY oQ
oescrpron O @
CRASH o9
[ Components o L
H customers Voice €9 &
DEATHS oQ
[ Exploring 0 O
FAILDATE oQ
FIRE 09

TEXT MINER > O NHTSA_DB2_20070911 (501376 documents)

T00LS Bl Bookmark El Report Bl csv

SEARCH CONDITION ¥ Searched documents: 17909

|@AN

Keyword O OR

. Searched documents: 17909 documents

KEYWORD: Y(FIRE) 17909 docs DELETE
VIEWS Top Docs EWECHILE Time Series To

¥ Category: Components
List: O Subcategories & Keywords
Sort: @ Frequency O Correlation () Alphabet
Max lines: (20 a0 &100 200 Ca00

®AND O 0OR [NOT ADD a Search Condition

Figure 6-4 Search based on the keyword FIRE and the Components category

The result set is sorted by Frequency. See Figure 6-5.
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Searched doci ts: 17909 doc t

KEYWORD: Y({FIRE) 17909 docs DELETE
VIEWS Top Docs WeETENINLEM Time Series Topic Delta 2D Map
Search | Keywords Frequency Correlation

Ll engine 4155 | 22|mm

L] hood 3090 | e— 9.6 | —
Ll under ... hood 1830 | — 14 6 | nE——
Ll switch 962 | m— 26| mm

Ll dash 831 | — 4.0 | e—

Ll wire 793 | — 4.2 |

Ll ignition TGO | m— 26| mm

Ll fuel 746 | m— 14|m

Figure 6-5 Keyword: FIRE, Category: Components, sorted by frequency.

Nothing is surprising here: It is not hard to imagine fires occurring in the engine,

fires being caused by switches or wires, and fires being started by the ignition or
fuel. Now, by switching the sort to Correlation, we get a different perspective on

where fire is started. Figure 6-6 shows the result set sorted by Correlation.

VIEWS Top Docs EethI)'8 Time Series Topic Delta 2D Map

ort: (U Frequency ) Correlation O Alphabet
Max lines: ©20 O 50 @100 ©200 O500

® AND O OR [CINOT ADD a Search Condition
Search | Keywords Fraquency Correlation

i engine _. catch 324 |mm 23.6 | n——
.} under ... hood 1830 | ——— 146 | n——
.} underneath ... hood 211 |m 143 | ——
|} from ... hood 162 |m 13.2 | ——————
.} cruise control switch 164 |m 12.6 | I
O under _. dash 280 [mm 10.5 | ee—

Ll possible ... engine 117 |m 10.4 | —

L] hood 3090 | E—— 9.6 | —

F in . ignition switch 143 |m 9.2 | e—

Figure 6-6 Keyword: FIRE, Category: Components - sorted by correlation.

While we might have expected the ignition switch to cause fires, we might not
have considered the cruise control switch. Notice that the cruise control
switch has a higher correlation to fire starting than does ignition switch.
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In fact, if we exclude the ignition switch from the query, we discover that the
occurrences of under hood and hood in OmniFind Analytics Edition’s initial
analysis are also related to the cruise control. For completeness, we look into
individual documents for the root cause of fire. Figure 6-7 shows the details of
one of the documents. Upon reviewing the actual documents (complaints), we
discover that most of the fires are caused by the speed control cable, a
component of the cruise control switch.

EXCEPT KEYWORD: off ... ignition(Components) 500902 docs DELETE
EXCEPT KEYWORD: ignition(Components) 493882 docs DELETE
EXCEPT KEYWORD: in ... ignition(Components) 499961 docs DELE

EXCEPT KEYWORD: ignition switch(Components) 498028 docs DELETE

Docs

- 010 ®20 ©50 O100

198560
DESCRIPTION: While parked vehicle caught on fire under the hood due to a short in the speed control cable. Mfr notified. *ak
19991028

205724
DESCRIPTION: While vehicle was parked it caught on fire under the hood due to a short in the speed control cable. Dealer and

wiara notifiad *ale

Figure 6-7 The speed control cable was the cause of fires under the hood.

So, the point of this example is that mere frequency analysis would have
obscured the cruise control and speed cable completely, and led the analyst to
assume that there was nothing unusual in the cause of fires. At most, frequency
analysis would lead us to believe that it was the ignition sparking the fuel line.
OmniFind Analytics Edition, by using its correlation algorithm, has led to the early
detection of a serious problem with the cruise control. Furthermore, OmniFind
Analytics Edition has uncovered an even deeper troublesome component, the
speed control cable, which is the true cause of fires under the hood.

6.3.2 Correlation values used in the 2D Map view

148

Let us see how correlation values can be used in the 2D Map view using the IBM
PC Help Desk dataset. Figure 6-8 shows the 2D Map view with the Item category
keywords as the vertical left-most column (imported from structured data), and
Voice of Customers (user-defined category based on unstructured content) as
the horizontal row.
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We begin with the cell where the cursor is located: the intersection of unable to
open and the MAIL keyword.

SEARCH CONDITION » No Search Condition is set.

VIEWS Top Docs Category Time Series Topic Delta
o = = j = = = ::' = = = = f = = = = = = =
=3 =1 3 =1 3 = [=1 = = =3 = = = 3 3 = =1 =1
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= =2 =2 - =2 o =2 o - - L= - o =2 =2 =2 =2 =2
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Subcategories/ a D |2 |3 |2 s |l ||| |2|3|3 |5 |28 |5
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1598 = 261255
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7 10 14 |8 2 3 7 43 |165|40 |39 |0 31 |15
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4886 03 oo |oz |dlericMar orizontal: nable to open} 145 [ 0.0 0.0 |00 |00 [02
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Figure 6-8 2D Map view of Item and Voice of Customers: Unfavorable categories

The arrow marked (1.) in Figure 6-8 points to the total number of occurrences of
MAIL in the dataset. That is, the total number of documents containing the
keyword MAIL, in the total dataset, is 4989. Since the total number of documents
in the dataset is 88712, then about 5% of the documents contain the word MAIL.
This is referred to as the density of the keyword.

The number of documents that contain unable to open is 920 (see the arrow
marked 2.), making the density about 1%.

Next, we have the intersection of these two collections. The collection of
documents that contain the keyword MAIL and unable to open is 144 documents
(see the arrow marked 3.). The density of this intersection of collections of
documents is about 0.2%. This is a relatively insignificant number. It would not be
flagged by traditional search. Yet, OmniFind Analytics Edition has indicated that it
is significant! In the actual window, this cell is shaded light pink. The correlation
value is 2.3 (see the arrow labeled 4. in Figure 6-8). This is because the
correlation value is higher than expected.

Let us explore the concept of higher than expected in a bit more detail. Look at
the number representing the intersection of APPLICATION (5.) and error (6.).
The numbers for these two categories are relatively higher than those for MAIL
and unable to open, except for the correlation value. The correlation value for
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documents conta
1.3. This indicates that the co-occurrences of APPLICATION and error are not
significant for this dataset. It is normal.

ining both APPLICATION and error is significantly less, at only

How does this work? Basically, we need to compare the product of the densities
of collections A and B (multiply the densities), to the density of the intersection of
A and B, in order to see how the intersection of A and B deviates from the norm
(the independence of A and B). In other words, we want a ratio of all the users

h

who called in about not being able to open their MAIL (combinati f unab]

open and MAIL) to all the users who called in about MAIL (MAIL), which sets the
for MAIL. Thi io is the devi from the norm
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The correlation, then is the ratio of 2.8 to 1. This is a higher number than what
OmniFind Analytics Edition displays in the cell in Figure 6-8 on page 149. In
atistics, this is called reliability correction. When the number of documents in
the intersection of A and B — in our case, the number of documents that contain
both MAIL and unable to open — is small (relatively speaking), the correlation
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OmniFind Analytics Edition’s Text Miner uses the statistical interval estimation to
make the correlation number smaller to some degree. The topic of interval
estimation is beyond the scope of this book. The bottom line is that OmniFind
Analytics Edition reduces the size of the correlation value to some number that it
considers to be reliable. In our case, OmniFind Analytics Edition calculated 2.3
as the correlation value.

Finally, let us look at the rest of the “hot” correlations shown in Figure 6-8 on
page 149. We call them “hot” because their correlation values have put them on
the “heat map” (see 9.2.2, “Setting up Correlation Detection” on page 230). We
sort them in Table 6-1 from highest to lowest.

Table 6-1 Correlation values for “hot” problems

Combined keywords and voice of customers Correlation value
unable to send ... MAIL 9.3
NETWORK ... trouble 5.0
unable to boot ... LAPTOP 3.2
unable to open ... MAIL 2.3

With this simple set of correlation values, we can come to a number of useful
generalizations about our PC Help Desk queues. We know, for example, that
people have greater difficulty sending their mail than opening it. It is also
possible, however, that people are more likely to contact the Help Desk if they
cannot send their mail, than if they just cannot open it.

OmniFind Analytics Edition has the texts of all the documents available right in
the Text Miner. To do further investigation, we can drill down to the actual
messages. Further, if we want to grow our business, we could conclude that our
e-mail system might need some attention: Perhaps money spent in improving the
ease of sending mail, or, at least investing some money into discovering a
pattern as to why people have trouble sending their mail, would alleviate money
spent on the PC Help Desk.

Without any difficulty, OmniFind Analytics Edition can facilitate the second of
these actions without any more investment! The Text Miner can easily tell us
what makes it hard to send e-mails for many users (relatively speaking). If we dig
a little, by joining unable to open and EMAIL in a search condition, and having
Part of Speech (includes all words and phrases in the dataset) as the other
document collection, Figure 6-10 shows the reason for the high correlation
values.
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Figure 6-10 Exceeds and reactivate surface as cause of troubles sending E-Mail

Through investigation, we discover that the problem of users not being able to
send e-mails is because the users have exceeded their e-mail database size
limit. One way to reduce calls related to this matter is either increase the
maximum e-mail database size limit, or create a better message to users when
this is the reason that they cannot send e-mail. Furthermore, the message
should be clearly stated as why the user can no longer send any e-mails out and
what specific actions the user should take to reduce the mail database size and
then to re-activate the mail database. This will not only reduce the number of
calls related to inability to open e-mail, but also calls related to re-activating the
mail database.

6.4 Topicality index

152

The topicality index measures deviation in a topic over time. By topic, we mean
keywords, subcategories, concepts, and any of the entities that can be annotated
in OmniFind Analytics Edition.

The first step is to establish what the norm is for the topic. People all over the
world talk about the weather every day. How much do they talk about the
weather? What is the average amount of weather talk each day? We need to
calculate this as an average. We cannot take a sample from any given day or any
given week because one particular week might not be representative. It might be
the week when everybody was away on vacation.

Now, how does this average weather talk change when there is severe weather,
such as a big hurricane? The weather might be so severe that everybody in the
world is suddenly talking a lot about the weather. This is what the topicality index
is aiming to do: measure how keywords and subcategories deviate from the
average frequency over a specific time line. Data that shows a higher frequency
(of keywords and subcategories) in one time line relative to data for other time
lines is highlighted, and normalization is carried out so that data will not be
highlighted in response to over-time changes in all searched documents.
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6.4.1 Topic view

The Topic view in Text Miner actually shows the Time Series view, in the
Frequency row. As an example, we ingested an e-mail database with a metadata
field called isCompleted that shows whether an e-mail chain had ended, or
whether it was still marked for follow-up. Compare the two figures shown in
Figure 6-11 and Figure 6-12. The first one, Figure 6-11, shows the Time Series
view, and the second one, Figure 6-12, shows the Topic view. The corresponding
time line data is indicated in each figure:

docType VT viEws Top Docs Category TR Topic 2D Map

documentld 0 Q @ AND O OR [LINOT ADLD a Search Condition
documentName 0 Q Search ol o
hasSeparatContent €3 €2 ‘ Year 07| 07

htipcode 0 Q Month 91 10

isCompleted O =
knownlLanguage G c

metalanguage e Q

metalength 0 Q Frequency
rdstype [ 4 “) (’ 49\
sequenceMumber 0 ~
staticScore 0 Q L,
M
throttlelD

Figure 6-11 Time Series view, average frequency of occurrences of isCompleted=1 (true)

dat
=] O T op Docs Category Time Series |RETIN) Delta 2D Map
docType 0
documentid €3 & 4 Category - isCompleted = Time Series
. Time scale: () Year
documentName 0 ° A List: O Subcategories & Keywords ODate
Sort: @ Frequency O Alphabet £
hasSeparatContent &0 & . From-time | ot speq
Max lines: 10 @20 O 50 .
To-time | Not sped
hitpcode Q Q
isCompleted ) Year o7 o7
knownLanguage 0 Q Manth 9] 10
v
Fi 40 {118
metaLanguage 0 Q | \requency
metalength Q Q = 40 | 118
158
rdstype G O

Figure 6-12 Topic view of the same data as in the prior figure
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This example shows that the frequency is the actual number of documents. The
frequency value is used, but modified, in the topicality index calculation.

As we did with the correlation discussion, we begin by looking at the different
views that use the topicality index, and what the numbers mean. Figure 6-13
shows the Topic view for the NHTSA database. It covers the period from 06/2003
to 07/2004, with the category of Complaints as the search condition.

VIEWS Top Docs Category Time Series [RETRH Delta 2D Map ‘

Year 03| 03| ‘03| 03| ‘03| v03| 03| 04| 04 04| 04| 04| c04f 04
Manth 1. 6| 7| 8| of 10 11| 12| 1| 2 3| 4f s e 7
Frequency =~ —— [l 3763 | 4675 | 4133 | 3951 4078 | 3606 | 3327 | 6433 | 3855 | 4629 | 4075 | 2824 | 3622 | 3757
action or reglution g9 ) (113 )| (@45 @ 147 |142 |183 |385 |187 |274 [238 |177 |260 |248
15139 — — | — — | —
;:; of call back 3 P e [s |3 [s |9 |3 |7 |10 [e
Attitudes 8 |6 s |7 |7 (8 [z [z |7 |11 |11 |4 |11 [s
596
Slow service 2 3 |9 |7 6 |5 |2 |16 [9 |13 |9 [2 [& |9
570
Factory defect 4 |5 |5 |3 |1 |5 |5 [18 |2 |5 |4 [2 & |5
397
LEEETEUTETY 5 |4 |1 s |5 |4 |2 |8 o |1 |5 |4 |8 |3
362

Figure 6-13 Topic view, Complaints category from June 2003 to July 2004

The frequency of all complaints is on the Frequency row (marked by arrow 1.
above), and it corresponds to the Time Series in Figure 6-14.
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Attitudes (4]
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Figure 6-14 Time Series view, Complaints category from June 2003 to July 2004
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Focusing on Lack of action or resolution in the first line of the Topic view
(Figure 6-13), we see the total number of complaints about Lack of action or
resolution is 15139 (marked by arrow 2). Without any more analysis, we know
at least that there are a lot of complaints about lack of resolution, which is in itself
an important indicator for a company.

If we look at the frequency values for Lack of action or resolution for each
month (arrow marked 3), we see that this topic becomes more dense by the
month, reaching a peak in January. So, does this mean that support staff grew
increasingly lax in their resolution of issues as the time approached January of
2004, and continued to be lax through to July of 20077 In fact, this is exactly what
OmniFind Analytics Edition is telling us — Although it is disturbing to the
business owners who are implicated, it is totally reliable! It is, however, still just
the frequency, not the topicality index.

The topicality index is not represented by a numeric value in the user interface.
Instead, it is represented by the highlighting. The density (darkness) of the
highlighting represent how the keywords and subcategories for a given line on a
given date deviate from the average frequency of those keywords and
subcategories on all dates. So, out of 3763 complaints in June of 2003, 89
complaints were about lack of action or no resolution. Note that the number 89 is
not highlighted at all. This means that the topicality index for Lack of action or
resolution for June was O.

In the same month, there were 8 complaints about Attitude, out of the same
number of total complaints, 3763. This cell does have some light highlighting,
meaning that the topicality index for Attitude was greater in June of 2003 for
than it was for Lack of action or resolution. This is where the true
understanding comes. The following statements are true:

» The topicality index for Lack of action or resolution was lower than the
topicality index for Attitude in June of 2003.

» The total occurrences of Attitude, in the set of total Complaints, was lower
than that of Lack of action or resolution.

» The number of occurrences of Attitude was unusually high for June of 2003
(even though there are only 8 of them, but they have some highlights); the
number of occurrences of Lack of resolution or action was normal or
below normal for the same month (due to lack of highlights to the number).
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There are several points to emphasize in the calculation of the topicality index.
The first is that Text Miner calculates the average daily frequency of the topic for
the entire dataset. This is the baseline to which the frequency of the topic for a
single day is compared.

The average daily frequency is normalized, before it is introduced into the
topicality equation. What does this mean? Consider for a moment why the
frequency values marked by the 1 arrow change, in Figure 6-13 on page 154.
Recall that these are the total number of complaints in a month. In other words,
why are people complaining less in June of 2003, than they are in, say, January
of 2004? Maybe people are taking vacations in June, and so, are not sending in
so many complaints. Perhaps it is cold in January, so people are staying inside,
and they are bored, so they have more time to write complaints or the weather is
bad in January and there are more problems and thus complaints! The point is:
it could be for any number of reasons. As such, in statistics, such unknowns must
be factored out.

If we compare the density of Lack of action or resolution for August of 03 to
the same for September 2003, we get:

» August: 145 complaints out of 4133 total complaints, which is about 3.5%.
» September: 144 complaints out of 3951 total complaints, which is about 3.6%.

We could not say that there were more complaints about Lack of action or
resolution in September, because the density was higher, than there were in
August. The reason the density was higher was because there were fewer total
complaints. So, even though the total number of complaints must be used in the
topicality equation, it must be factored out for the final value. This means that the
shading for the topicality index will remain the same, regardless of the (Time
Series) Frequency values. This can be seen clearly in Figure 6-15 and

Figure 6-16. Both figures represent the same database. The only difference is
that 3 weeks of arbitrary data were removed from August of 04 in the second
figure (compare the 1. arrows):
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Year 03|03 |04 04|04 104|041 104 04 04 04 04

Manth 11 ]12| 1] 2| 3] 4| 5| Vel e
Freguency 1 |8 |a |18 |32 |30 |93 | 2180 |o3447 \10049?491586 89209
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Figure 6-15 Full database: Note the highlighting pattern (topicality index)
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E2567

Figure 6-16 44783 documents removed: Highlighting pattern remains the same

The figures show that the removal of documents, although changing the number
of total documents, was factored out of the topicality index calculation.
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Now, when the average frequency value (for all complaints) has been normalized
in this way, it is subtracted from the individual cell frequency (the number of
complaints specifically about Lack of action or resolution). This number is
divided by the variation scale — the product of a variation constant v, and the
normalized average frequency value.

The topicality index has informed us that, indeed, our staff was not providing
resolution to customers’ problems in the first half of 2004. We will drill down
further in the next section, by looking at the Delta view for the same trend.
However, we must look at last insight that the Topic view gives us, that the Delta
view cannot: The Topic View allows us to look at this particular trend on a
day-by-day basis. Figure 6-17 shows the Topic view based on individual day of

the week.
AIGN NUMBER W | | Topic |
STTCI)EST Day of week Sun.l Mon. Tue_IWed_ Thu. Fri.| Sat.
e Frequency 19055 | 95516 | 102872 | 96922 | 89572 | 77336 | 19803
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Figure 6-17 Topic view - Support deteriorates on the weekends

We do not want to confuse this image with what we had established earlier:
There was a specific problem in the first half of 2004. Now we are looking at the
day-to-day trend. We are looking at topicality for the whole dataset, for any and
all weeks; this is a generality of our support system: It is apparent that our
support staffs’ inclination to action deteriorates as we head into Thursdays and
Fridays, and then it is the worst on Saturdays and Sundays.

6.5 Increase indicator

The Increase Indicator index measures the increase in the frequency of use of
keywords and subcategories along the time line. In addition, it is an indicator of
the future increase trends of the keywords and subcategories. This is achieved
by measuring how much the frequency on each given date deviates from a
constant frequency. Of course, the frequency is never actually constant — it is a
statistical assumption that the past time series frequency is constant. This is
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referred to as constant noise, in the frequency time line, and is estimated using
the Poisson distribution'. With this scale, the variation is calculated in terms of a
scaling factor. Finally, it is normalized in the same way we discussed before, to
eliminate the frequency variations over time, as a factor.

6.5.1 Increase indicator index in the Delta view

The increase indicator index is used in both the Text Miner and the Alert
applications. In Text Miner, the values used in calculating the index are not
configurable. They are configurable, however, in the Alert application (see
Chapter 9, “Alerting System” on page 221).

Through discussion here, we will help you understand when the Text Miner
Increase Indicator index is sufficient for your analysis, and when you would need
to turn to the Alert application. Also, this discussion is intended to help you to
understand what effect the values have in the calculation of the index.

We begin by looking at a familiar example in the Delta view, and pointing out what
all the numbers in the user interface mean. See Figure 6-18.
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1 Papoulis 1984, pp. 101 and 554; Pfeiffer and Schum 1973, p. 200
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As we have seen before, the bar graph is the time series frequency for the
keyword or subcategory, with the values (arrow 1.) indicated above the bars. The
increase indexes are numbers in the boxes (arrow 2.), with some of them
highlighted, along the top of the cells.

In calculating our index, we need the average global frequency — that is the
average frequency of all searched documents — over time. We also need the
average keyword frequency over time.

Note: The span of the time series — over days. weeks, months, or years, is
relevant to the increase index. These can be set for the Alert application (see
9.2.1, “Setting up Increase Detection” on page 223.

In simple terms, to get an average, you add all the frequencies together and
divide by the number of dates in the series. However, this is too simplistic. You
have to account for the decay factor. Decay means that the past becomes less
and less relevant, the more distant it gets. Each of the frequencies is weighted,
then according to a decay constant. So, it is not just adding all the frequencies
together, as equally contributing values in the average calculation; instead, the
decay factor is applied to each frequency first. Thus, if the decay value is 0.85
(this is the default for Text Miner’s increase index), the (n - 4)th date’s frequency
contributes less — about half — to the calculation as the n' date’s frequency.
Both the global and the keyword time series average frequencies are weighted in
this way.

Note: The decay value can be set in the Alert application, according to how
little you want the distant past to contribute to the frequency average (see
9.2.1, “Setting up Increase Detection” on page 223 for information about how
to set it up).

With the weighted keyword time series, we can accurately estimate the
frequency for a future date (any date, actually), assuming that the time series is
constant, and factor in the variation within all searched documents, using the
weighted global average frequency. This estimate gives us the ability to collate
the increase index — the degree to which this keyword has increased or will
increase — for the particular date. These are the indexes you see in the shaded
boxes at the top of the cells (arrow 2, in Figure 6-18 on page 159).

From the Delta view shown in Figure 6-18 on page 159, we see that there is a
strong tendency for increase in the Lack of action or resolution. This
tendency becomes dangerously strong in August of 2003. This is when the cell
shading begins. It might be difficult to see the value in this, because we have the
data for September of 2003 right in front of us — so we know that, just by looking
at the actual frequency numbers, the incidence of lack of action complaints did
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increase in September of 2003. It might have been more striking, had our data
ended in August of 2003, with the odious prediction. Then, after getting and
processing the data for September of 2003, we would see that we were right
(or, rather, that Text Miner was right). But the important thing is — we would not
have been surprised. Alternatively, we might have acted on the increase index in
August, and fixed the problem!

The Delta view has basically corroborated what we had surmised for the Topic
view, namely, that there was a rather rapid increase in complaints about lack of
resolution of issues. However, the Delta view, using the Increase Indicator index,
shows us something that the Topic view does not. Remember that the Topic view
shows changes in the density of a topic on a daily basis, while the Delta view
shows something quite different: the trend of a topic to increase in frequency.

So, whereas all the keywords and subcategories in the subcategory complaints
are exactly the same for the Topic and Delta views, different keywords and
subcategories will surface in each; or, sometimes the terms will be the same in
both, but presented in a more striking way in the Delta view. For example, we did
see Attitude, Slow service, Factory defect in the Topic View (refer to
Figure 6-13 on page 154). Here, Figure 6-19 shows how these keywords and
subcategories are displayed in the Delta view.
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Figure 6-19 Delta view showing terms - January: Attitudes: 3.9, Slow service: 3.2,
Factory defect: 4.6
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We now can construct a story around these images of our NHTSA data.
Remember that the Delta view is showing us trends towards increase in
frequency. In this light, it seems that there was a serious, consistent trend in lack
of resolution of the customers’ complaints, beginning around August of 2003,
and continuing pretty steadily throughout 2004. Since this trend is fairly solid, we
can say that there was a general increase in lack of action complaints through
the period.

The lack of call back seems, on the other hand, to be pretty isolated — really only
strong, quite strong at an index of 6.6, in January of 2004. So, while people were
not getting satisfactory resolution to their problems throughout the period, they
weren t even getting their phone calls returned in January!

Slow service and bad attitude are vague in terms of trends, with the exception
that, once again, customers complain about really bad attitudes and rea/ly slow
service in January of 2004. The picture is becoming pretty vivid by now: the
automotive industry is clearly not able to resolve their customers’ issues in
January of 2004.

We get some insight as to the reason why in the last figure. It would seem that
there is a spike in the customers’ use of defect, showing up strongly in January.
Now, the interesting thing here is that the increase indexes actually give us clues
that the complaints about defects really began to increase much earlier than
January of 2004.

6.6 Conclusion: Understand what you see

While all of this is intriguing, we must be careful to understand what these
images do tell us, and what they do not. They do tell us that, for some reason,
automotive customers were greatly dissatisfied with the response of the industry
in 2003 to 2004. The data images also do tell us that the customers perceived
suddenly very strongly, or were told quite frequently by their service people, that
their problems were due to factory defects, in January of 2004. With this much
insight, the industry should take appropriate action. The industry has a path for
investigation.

What the data does not tell us, at least as far down as we have drilled, is that
there was a lack of resolution, or that there were defects, in fact. Recall that the
NHTSA data we are using is from the Complaints database, and thus is collected
customer input — so, we do know how many complaints there were, and what
those complaints were about.
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We do not know, however, that the complaints were valid in terms of factory
defects. But, we could find out.

One of the strengths of OmniFind Analytics Edition, remember, is its ability to
combine unstructured data, with structured data, for use in statistical analysis.
Thus, if OmniFind Analytics Edition found the correlation between customers’
complaints and the actual structured recall data, in the cases of strong
correlation, the customers’ complaints would be validated.

OmniFind Analytics Edition can provide infinite insight, but it requires human
analysts to incorporate both imagination and accurate deductive and analytical
reasoning skills. OmniFind Analytics Edition provides the numbers. However,
you must understand what you see.
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Customizing the dictionary

This chapter describes how to customize the OmniFind Analytics Edition
dictionary using the Dictionary Editor application. The Dictionary Editor is a Web
application that is bundled with OmniFind Analytics Edition. You can use the
Dictionary Editor to customize how data is to be categorized, indexed, viewed,
and analyzed.

We cover the following topics:

» Dictionary Editor overview
» Working with categories and the category tree
» Working with keywords and synonyms
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7.1 Dictionary Editor overview

The OmniFind Analytics Edition Dictionary Editor is used to customize OmniFind
Analytic Edition dictionary. It is built on the concept that you can use categories
from a metadata list. With these categories, keywords and synonyms can be
added and combined to add a greater meaning to the results of dataset. This is
the basis of analysis, which gives users the method for logical data discovery.

OmniFind Analytics Edition Dictionary consists of the following items:

» Categories organized by the category tree
» Keywords
» Synonyms

The Dictionary Editor can be used to add, edit, or delete the items in the
Dictionary. You can also use the Dictionary Editor to register keywords within a
category, and create one or more synonyms for use with one or more keywords.

7.1.1 Launching the Dictionary Editor

166

To launch the Dictionary Editor, enter the following URL in a Web browser:
http://<Server Name:Host Name>/TAKMI DIC

Figure 7-1 shows the home page of the Dictionary Editor. By default, there are
two navigable links, Select Database and Help.

Introducing OmniFind Analytics Edition: Customizing for Text Analytics
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Figure 7-1 Default Dictionary Editor window

7.2 Working with categories and the category tree

Categories represent the keywords in the source data that can be used for
analysis. There are standard item categories, system categories, and user
defined categories. The standard item categories represent the structured data
from the source dataset. The system categories represent categories, such as
parts of speech (for example, verbs and nouns) that OmniFind Analytics
identified for text analysis. They are extracted from the unstructured text content
in the source data. The user defined categories are the ones you defined through
the Dictionary Editor. They are also extracted from the unstructured text content
in the source data.

Categories can be divided into subcategories. For example, you can have a
category based on tires (Tires) in our NHTSA sample database. After further
research, we want to isolate tire-related complaints by their manufactures. For
this reason, we add a subcategory, Manufacture Name under the Tire category
for more detailed analysis.

Adding the categories and subcategories helps analysts to get more meaning
from the dataset. A category tree is a collection of all categories defined in
OmniFind Analytics Edition. There is a virtual root category that functions as the
parent category for all categories.
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7.2.1 Editing the category tree
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To add, edit, and delete categories, you have to edit the category tree using the
Dictionary Editor.

Note: For data integrity reasons, you cannot edit the category tree and the
keywords at the same time. Even with multiple users and multiple instances of
the Dictionary Editor, OmniFind Analytics Edition will not allow you to do that.

As an example, we show you how to create a category tree for the NHTSA
sample data. We want to create the following category tree:

» Automobile

— Manufacture Name
— Model Name
— Model Year

» Brakes
» Tires
— Manufacturer Name
¢ Manufacture Year
To edit the category tree, follow these steps:
1. Launch the Dictionary Editor using the following URL in a Web browser:
http://<Server Name:Host Name>/TAKMI DIC

2. Click the Select Database link that is shown in Figure 7-2. Select a database
that you want to work with from the drop-down box, then click OK.
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#] DICTIOMARY EDITOR - IBM OmniFind Analytics Edition - Microsoft Internet Ex... |~ || E

- Address | €] http:/flocalhost:3080/TAKMI_DIC/ ~| B o

File Edit View Favorites Tools Help

DICTIONARY
EDITOR

Select Database

vl (e

Current
Database

Mot specified.

Menu

Select
Database

Configuration

Edit Category
Tree

Edit Keywords
Edit Rules

Help

Figure 7-2 Select Database window

Figure 7-3 shows that the database is loaded. All the links under the Menu
section are now activated. You can configure, edit category tree, edit
keywords, and edit rules from this window. When you are done with each task
(such as editing category tree or editing keywords), you need to select the
database again to reload the database and proceed with your next task.

&1 DICTIONARY EDITOR - IBM OmniFind Analytics Edition - Microsoft Internet Explorer
© File Edit View Favorites Tools Help

: Address @ http://localhost: 9080,/ TAKMI_DIC/

DICTIONARY EDITOR

Current Database Message
INDEXED_DATA_SAMPLE_EN Database: INDEXED_DATA_SAMPLE_EN is loaded.

Menu

Select Database
Configuration

Edit Category Tree
Edit Keywords
Edit Rules

Help

Figure 7-3 Dictionary Editor: Database is loaded
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3. Select the Edit Category Tree link. When you first start editing the category
tree, you should have an empty window with the Add Root Category link. See
Figure 7-4.

#1DICTIONARY EDITOR - IBM OmniFind Analytics Edition - Microsoft Internet Explorer

. Fle Edit View Favorites Tools Help

- cress | €] htp:flocahost:3080 TAKMI_DIC/

DICTIONARY EDITOR

Current Database Category Tree

INDEXED_DATA_SAMPLE EN| | Add Root Category

Menu

Select Database
Configuration

Edit Category Tree
Edit Keywords
Edit Rules

[ SAVEANDCONTWUE | SAVEANDQUT || REVERT AND QUT

Figure 7-4 Empty category tree

4. Click Add Root Category. A dialog box will prompt you to enter the category
name. See Figure 7-5.

i —
&1 DICTIONARY EDITOR - IBM OmniFind Analytics Edi... [ 2 |3

Input category name:
Category Name
!

Figure 7-5 Dialog box for entering category name
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5. Enter a category name. For our example, we enter Automobile as shown in

Figure 7-6. Click OK.

€1 DICTIONARY EDITOR - IBM OmniFind Analytics Edi... [ 7 ][9

Input category name:
Category Name

Automobile

Figure 7-6 Create the Automobile category

The category tree will now reflect the new category you just added. See
Figure 7-7.

© File Edit View Favorites Tools Help

 Address |@ http:/flocalhost:3080/TAKMI_DIC/

DICTIONARY EDITOR

Current Database Category Tree
INDEXED_DATA_SAMPLE_EN| | Add Root Category
Automobile Add Subc ory Rename Delete
Menu
Select Datab
Configuratior

Edit Category Tree
Edit Keywords
Edit Rules

Help

[ saveanpcowtnue | [ savEAnDQuT | [ REVERT AND QUIT

Figure 7-7 Category tree with Automobile category added

Note: In the Category Tree, you can perform the following task:

» Add a category under the root category by clicking the Add Root
Category link.

» Add a subcategory under an existing category by clicking the Add
Subcategory link right next to the existing category.

» Rename a category by clicking the Rename link next to the category.
» Delete a category by clicking the Delete link next to the category.
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6. Add appropriate subcategories. For our example, we want to add the following
subcategories under the Automobile category:

— Manufacture Name
— Model Name
— Model Year

To do so:

a. Click Add Subcategory next to Automobile.

b. Enter the subcategory name (Manufacture Name), and click OK.
c. Repeat the above two steps for Mode1 Name and Model Year.

Remember to always click the Add Subcategory link next to the existing
category (Automobile) to create its subcategories. Figure 7-8 shows the
category tree after we added the Automobile category and its subcategories.

&1 DICTIONARY EDITOR - IBM OmniFind Analytics Edition - Microsoft Internet Explorer

: File Edit View Favorites Tools Help

 Address |séj http:/flocalhost: 3080/ TAKMI_DIC/

DICTIONARY EDITOR

Current Database | | Category Tree
INDEXED_DATA_SAMPLE_EN' 1 Root Cat N
| Bl Automobile Ad ibcategory Ren Delete
Menu \ Manufacture Name ]
Select Database Model Name Add S
Configuration _ ] Model Year Add Subca ry Rename Delete
Edit Category Tree
Edit Keywords T ]
Edit Rules
[ saveawpconTnue | saveanDaum | [ REVERTANDQum |

Figure 7-8 Category tree with Automobile category and its subcategories added

Note that the links next to the categories are the actions available specific to
that category. So, if you want to create subcategories under Manufacture
Name, you should click the Add Subcategory link next to it. If you want to add
subcategories under Model Year, then you click the Add Subcategory link
next to the Model Year. This is the same for the Rename and Delete link.

If you made a mistake, you can always rename the category or delete it and
re-create it again.
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7. Add additional categories under the root category. For our example, we have
to add:

— Brakes
— Tires

To do so:

a. Click Add Root Category.

b. Enter the category name (Brakes), and click OK.
c. Repeat the above two steps for Tires.

Figure 7-9 shows what we have so far, with the additional Brakes and Tires
categories added.

© File Edit View Favorites Tools Help

 Address |@ http:/flocalhost: 3080/ TAKMI_DIC/

DICTIONARY EDITOR

Current Database

INDEXED_DATA_SAMPLE_EN Add F Categor
Bl Automobile Add Sube
Menu |
Select Database | Model Name
Configuration X Model Year Ad
Edit Category Tree Brakes Add Subcate Delete
Edit Keywords Tires Add Subcategory Rename Delete

Edit Rules

= B W] N
(

SAVE AND CONTHUE | [ saveanpoum | [ REVERT AND QU

Figure 7-9 Category tree with Brakes and Tires categories added

8. Add additional subcategories if any to the category tree. For our example, we
have to add the subcategories to Tires as follows:

— Manufacturer Name
¢ Manufacture Year

To do so:

a. Click the Add Subcategory link next to the existing category (Tires).
Enter the subcategory name (Manufacture Name), and click OK.

Click the Add Subcategory link next to Manufacture Name.

a o o

Enter the subcategory name (Manufacture Year), and click OK.
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Figure 7-10 shows what we have in the category tree.

@mCTmNARYEmTOR_ |BM0mmFmdAm|yt|csEd|t|on_M1c |nter|-|etExp[orer ————————

© File Edit View Favorites Tools Help

: Address |@ http:/flocalhost: 3080/ TAKMI_DIC/

DICTIONARY EDITOR

Current Database Category Tree

INDEXED_DATA_SAMPLE_EN

H Automobile Add Subcategory Rename Delete

Menu Manufacture Name Add Subcategory Rename Delete
Select Database Model Mame Add Subcategory Uelete
Configuration Model Year Add Subcategory Rename Delete
Edit Category Tree Brakes Add Subcategory Rename Delete
Edit Keywords Bl Tires Add Subcategory Rename Delet

Edit Rules E Manufacture Name Add Subcategory Rename Delete
Help Manufacture Year Add Subcateqory Rename Delete
[ saveanpcowTnue | [ sAVEANDQUT | [ REVERT AND QUIT

Figure 7-10 Category tree with subcategories of Tires added

9. When you are done with editing the category tree, click SAVE AND QUIT.
The window will show that the category tree has been updated.

If you want to go back and edit the category tree or edit keywords or perform
other actions in the Dictionary Editor, you must reload the database by using the
Select Database link.

7.2.2 Configuring the user interface

This is an optional step. To configure the user interface:

1. Launch the Dictionary Editor.

2. Select the database you want to work with.

3. Click the Configuration link. The window shown in Figure 7-11 displays.
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&1 DICTIONARY EDITOR - IBM OmniFind Analytics Edition - Microsoft Internet Explorer
: File Edit View Favorites Tools Help
: Address @ http:/flocalhost: 9080,/ TAKMI_DIC/

DICTIONARY EDITOR

Current Database Configuration
INDEXED_DATA_SAMPLE_EN This form allows you to customize parameters. The configuration is valid in this session

Menu Keyword Edit
Select Database
Configuration
Edit Category Tree [m
Edit Keywords
Edit Rules

Help

Number of keywords displayed in a page ||20 M

Figure 7-11 Dictionary Editor: Configuration window

4. Currently, there is only one option you can configure in this window, the
Number of keywords to be displayed in a page. Select the Number of
keywords to be displayed in a page from the drop-down button. See
Figure 7-12 on page 175.

5. Click Save to save your changes.

&1 DICTIONARY EDITOR - IBM OmniFind Analytics Edition - Microsoft Internet Explorer
© File Edit View Favorites Tools Help

: Address @ http:/flocalhost: 9080,/ TAKMI_DIC/

DICTIONARY EDITOR

Current Database Configuration
INDEXED_DATA_SAMPLE_EN This form allows you to customize parameters. The configuration is valid in this session
Menu Keyword Edit

Select Database Number of keywords displayed in a page | 20 M
Configuration 10
Edit Category Tree SAVE 120,

it 1 h 30
Edit ¢ rds 10
Edit Rules 50
Help 100

200

Figure 7-12 Dictionary Editor: Set number of keywords displayed in a page
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7.3 Working with keywords and synonyms
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OmniFind Analytics Edition comes with a dictionary for extracting nouns and
dependency. By using the dictionary, the natural language processing extracts
nouns, verbs, and dependency. Specific keywords can also be registered in the
dictionary. OmniFind Analytics Edition natural language processing extracts
keywords from unstructured source data to provide more insights to the data.
Examples of keywords include cruise control and airbag. Keywords also come
with synonyms. The Dictionary Editor allows you to customize the dictionary, to
add, edit, and delete keyword and associate synonyms to keywords.

Every keyword belongs to a category. The same keywords or synonyms that
belong to different categories have different meanings. For example, the keyword
AC in the Component category means the air conditioning component of a car.
The same keyword AC in the Power Specification category means alternate
current.

Figure 7-13 shows documents that reflect a search on the following keywords:

same ... problem
dealer
CA

In this example, we want to find out complaints to dealers about something that
has the same problems as before and that happened in the state of California
(CA). So, we search on these three keywords and the highlighted terms reflect
the search results.
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Searched doc ts: 138 doc t
KEYWORD: same ... problem(Adjective Noun) 16403 docs DELETE

AMND 138 docs DELETE KEYWORD: dealer(Proper Moun) 44542 docs DELETE
KEYWORD: CA{STATE) 69909 docs DELETE

VIEWS Top Qi@ Category Time Series Topic Delta 2D Map

4 Documents

Docs per page: O 10 ©20 ®50 O 100

Wa1-50rm
Title | 53734

DESCRIPTION: DEALER REPLACED THE TRANSMISSION FOUR YEARS AGO CONSUMER HAVING
THE SAME PROBLEM WITH CAR . TT

Detail | DETAIL
Standard Date | 19950912

Text

Title | 69799

DESCRIPTION: RECALL # 93V125000, AFTER RECALL WORK WAS PERFORMED OWNER IS STILL
Text | EXPERIENCING THE SAME PROBLEM WITH FUEL TANKS. DEALER STATED THAT THERE IS NOTHING
THEY CAN DO UNTIL MANUFACTURER CORRECTS RECALL REMEDY. *AK

Detail | DETAIL
Standard Date | 19970602

Figure 7-13 Keyword example with documents

There are two types of the files that are associated with keywords, the candidate
files and the keyword files. The candidate files list the keywords and synonyms
extracted from your dataset. The keywords in these files are potential keywords
(thus candidate) to be used by natural language processor to extra information
from your dataset. Candidate files can be generated and imported in CSV format.

For our NHSTA dataset, we have parts.csv and parts.synonym.csv files that
contain car component names and their synonyms. They are located at the
<TAKMI_HOME>\databases\<database name>\dic\candidate directory.

The keyword files contain the actual keywords that natural language processor
use to go through the dataset and create statistical indexes. You can use the
Dictionary Editor to edit the candidate files and keyword files.
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7.3.1 Editing keywords

Our goal here is to create keywords or register existing keywords to be used by
the natural language process. You can get these keywords from the candidate
files or you can create them from scratch. To create these keywords in the
dictionary, follow these steps:

1. Go to the keyword editing window:
a. Launch the Dictionary Editor if you have not launched it already.
b. Select the database. You must do this after you finish editing the category.
c. Select the Edit Keyword link. Figure 7-14 displays.

€1 DICTIONARY EDITOR - IBM OmniFind Analytics Edition -- Web Page Dialog

Select candidate word files. |

Candidate File

Candidate word files are used to list the keyword(synonym) candidates extracted from text data.
These files are generated by the candidates generating tool.
putput.csv

|j'0 utput2.csv

Select a keyword file.

Keyword Files

Keyword files store a list of registered keywords with their attributes for categories and synonyms.
Language processing refers these files.
& components.adic xml

O mycategory.adic xml

O New File .adic.xml Awailable characters: A-Z a-z 0-9 _ - hyphen is
not allowed as the first character

CANCEL

Figure 7-14 Candidate files and keyword files example

d. Select the candidate and keyword files you want to work with. Click OK.

Note that candidate files provide the potential keywords that you want to
register in the dictionary to be used by the natural language processor. For
a keyword file, you can edit an existing one or create a new one by
entering a file name next to the New File field.

For our example, we do not select any candidate file, and we select the
component.adic.xml file.
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Figure 7-15 shows the user interface where you can edit keywords.

€] DICTIONARY EDITOR - IBM OmniFind Analytics Edition - Microsoft Internet Explorer

i File Edit View
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DICTIONARY EDITOR
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Edit Category Tree

Edit Keywords
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Help

Word Type
Filter
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O PREFIX O SUFFIX

String Search

| SEARCH | (3 PARTIAL (O EXACT

s REQUENCY | [ CONFDENCE SCORE | [ ALPHABETICAL |
ort MODIFICATION TIME
Display Mode Registered Keyword List (662 keywords)
) 4441-20ppp [ SELECTALL ][ _NEWEKEYWORD ]
Candidate Word List {0 Selec1| POS | Keyword SynunymlCategury
candidates) distributor components ||#
No entry matches. [ |Moun S A EDIT 3l
[select] POS | wora | = =
wiring companents
dm | |1 |owinng
pulsates components
Bl [Noun =Pulsates
body components|| _
B e |-gody 1
glow plugs
diesel engine components
P Ng =Glow Plugs REMOVE
Diesel Engine
booster compaonents
O |Noun =Booster REMOVE | (|

Figure 7-15 Keyword editing user interface

2. Create a new keyword:
a. Click NEW KEYWORD above the table where the keywords are listed.

b. Enter a keyword name. For our example, we enter cruise control. See

Figure 7-16.
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Input a keyword.

Keyword

‘cruise control

Figure 7-16

c. Click OK.

The window now reflects the new keyword you just added. See Figure 7-17.

€1 DICTIONARY EDITOR - IBM OmniFind Analytics Edition - Microsoft Internet Explorer
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File Edit View
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Tools  Help
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DICTIONARY EDITOR

Current Database
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Select Database

Configuration

Edit Category Tree

Edit Keywords

Edit Rules

Help

Word Type
Filter

String Search

Sort

cancel [ cowpounp worn | [ SINGLEWORD |
CANCEL | [ | (SeaRcH ) ® PARTIAL O EXACT
O PREFIX O SUFFIX
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MODIFICATION TME

Display Mode | Candidates _[v|

4441-20p 00 [ SELECTALL |

Registered Keyword List (664 keywords)

NEW KEYWORD |
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didat
E?}ner:tr:risa]tchea. [0 [Moun |cruise contral i
|Se|ect| POS | Word | = distributor compaonents
O [Noun | pyictributor
4=
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0 |Noun =Wiring REMOVE
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0 |Noun =Glow Plugs
Diesel Engine

Figure 7-17 Keyword editing interface showing the new cruise control keyword
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3. You can create a synonym or multiple synonyms for the keyword. For our
example, we will create Cruise Control as the synonym of the word cruise
control. Follow these steps to create a synonym for a keyword:

a. Click EDIT next to the keyword, in our case cruise control. Figure 7-18

displays.
e e v - e o
&1 DICTIONARY EDITOR - IBM OmniFind Analytics Edi Microsoft | Expl
: File Edit Wiew Favorites Tools Help
: Address |@ http:{flocalhost: 9080/ TAKMI_DIC/ § hd
DICTIONARY EDITOR
Current Database Select synonyms from the following synonym candidates. Click a radio button to change
the ki d.
MNHTSA_sample ¢ Heywor - -
Keyword Synonym Synonym Candidate Type
Menu ® cruise control Current Keyword

Select Database
Configuration

Edit Category Tree
Edit Keywords
Edit Rules

Help

[(canceL | [ wew svnonvm |
Figure 7-18 Creating a synonym for a keyword

b. Click NEW SYNONYM.

c. Enter a new synonym for the keyword. For our example, we enter Cruise
Control. See Figure 7-19.

Input new synonym.
Synonym

Cruise Control

Figure 7-19 New synonym for keyword
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d. Click OK. The window should now show the original keyword along with its
new synonym. See Figure 7-20.

&7DICTIONARY EDITOR - IBM OmniFind Analytics Edition - Microsoft Internet Explorer g@
© File Edit View Favorites Tools Help
! Address |g‘| http: {flocalhost:3080/TAKMI_DIC/ M

DICTIONARY EDITOR

Current Database Select sy yms from the following sy ym candidates. Click a radio button to change
the | d.
NHTSA, | =
Bl Keyword Synonym Synonym Candidate Type
Menu ® cruise control Current Keyword

Unused synonym

Select Database =
Seet alanase @] Cruise Control conc

Configuration
Edit Category Tree

Edit Keywords
Edit Rules
Help

[(canceL | [ wew svnonvi |
Figure 7-20 New synonym displays next to the original keyword

Notice that the first entry is selected as keyword. You can create multiple
synonyms and select a new synonym as the keyword instead of the
original one.

e. Select the check-box to both entries. Click OK.
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In the keyword editing user interface, the synonym is displayed. For our
example, see Figure 7-21.
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0 [Nown |2 Soints g
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Figure 7-21 Keyword editing interface showing the new synonym for cruise control
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4. Assign category to the keyword. Keywords must be associated with category
to be used by the natural language processor. Follow these steps for category

assignment:

a. From the Display Mode drop-down box, select Category Tree. See

Figure 7-22.
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Figure 7-22 Choose Category Tree as display mode
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The category tree will appear. See Figure 7-23.
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Figure 7-23 Assign keywords to category

b. Select the check-box next to the keyword that you want to add to the
category. For our example, we select the check-box next to cruise
control. See Figure 7-23.

c. Click ADD next to the category you want to associate the keyword to. For
our example, we click ADD next to the components category.
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The window will now display the category next to the keyword. See

Figure 7-24.
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Figure 7-24 New keyword cruise control has been assigned with the components

category

5. Repeat the previous steps if you want to add more keywords, synonyms, and
associate them with categories. When everything is done, click SAVE AND

QUIT.
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Searching for keywords

In a keyword file, there can be many keywords. For our example, we have 664
keywords. To create synonyms for a keyword or remove it or edit the keyword,
you might have to search through the list to find the keyword. One way is to use
the interface as shown in Figure 7-24 to find the keyword and then edit it or
delete it. To search for the keyword:

1. Click COMPOUND WORD or SINGLE WORD. If you are searching for a
compound word such as cruise control, click COMPOUND WORD.

2. Enter a search string.

3. Select PARTIAL, EXACT, PREFIX, or SUFFIX. If you enter a partial string for
the keyword, select PARTIAL. If you enter the exact keyword string, you can
select EXACT. If you know or enter only the prefix of the keyword, select
PREFIX. If you know or enter only the suffix of the keyword, select SUFFIX.

4. Click SEARCH.

The system will find the keywords and display on the window. You can navigate
through the keyword lists using the double-left arrow icon, left arrow icon, right
arrow icon, and double-right arrow icon.

In addition, you can sort the keywords by frequency, confidence score,
alphabetical, and modification time.

Removing keywords

From the window as shown in Figure 7-24, you can click REMOVE to remove the
keyword from the list.
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Customizing rules

Dictionary rules are one of the most powerful features in OmniFind Analytics
Edition text mining. Rules allow the user to mine for virtually any concept
expressible in natural language.

We cover the following topics:

Dictionary rules overview
The Rule Editor

Regular expression syntax
Creating a sample rule
Adding additional constraints
Summary of rule creation

YyVyVYyVYVvVYyYy
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8.1 Dictionary rules overview
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Keywords are simply not enough, in terms of text mining. Although more powerful
than simple string search, they are only individual words. Human beings can
express a few concepts in single words, but most of our concepts require
combinations of words.

The combinations are, again, more than just a series of keywords: Concepts are
words linked in grammatical relations, sometimes quite complex relations. But,
herein lies the meaning of the unstructured data. Rules give us the power to
convert meaning and concepts into structured attributes.

Consider, this sentence, for example:

President Lincoln visited Gettysburg.

The basic text analytics in OmniFind Analytics Edition will tell us that President
Lincoln is a proper noun, the visit is an action verb, and that Gettysburg is a
place. But that is not the meat of what is being expressed here. The concept is
that President Lincoln, a distinguished United States President, was in the town
of Gettysburg. So, to get our analytics engine to answer the question, “Where
has President Lincoln been?” we require a dictionary rule to established a
grammatical relation of President Lincoln and his location. Our rule can also help
us find out what the President does, for example, visits battle sites, in this case.
This is the tip of the iceberg: Although the Rule Editor makes the syntax of these
rules manageable, a certain degree of linguistic skill is also necessary.

Every rule has the structure shown in Figure 8-1.

Token

<mi category=".syn/noun" value="...">

"0" pos="noun"

<w id="1" ftrs=”proper, fname"/>

ftrs="proper, gname"

Constraint

A sample rule

Figure 8-1 Anatomy of a rule
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Here are all the constraint types, and a summary of what they mean:

| 2

String: String can be entered here. You really should not use this for actual
words, since the next constraint, Lex, was intended for words.

Lex: This is short for Lexical item. The lexicon is what linguists use to refer to
the dictionary we native speakers of a language keep in our brain. For our
purposes, just think lex = word.

POS: This stands for Part of Speech, used, when you are concerned with
writing a rule that pertains to nouns, verbs, adjectives, adverbs, and others.

ftrs: This stands for features. It is an OmniFind Analytics Edition specific
notion, referring to more fine-grained grammatr. ftrs include:

— coordinating

— subordinate

— personal

— wh

— wh-possessive

— there

— genitive/possiveEnding
— comparative

— superlative

— past

— gerund/presentParticiple
— pastParticiple

— singular.3rd

— 3rd.singular

— aux

— aux.past

— aux.gerund/presentParticple
— aux.3rd

— aux.modal

— symbol

— preposition

— to.preposition

— singular

— plural

— singular.proper

— plural.proper

— foreignWord.

Category: This is any category that you have configured.

Note: We cover each of these in detail. Do not worry if your grammar is rusty!
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8.2 The Rule Editor
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The Rule Editor is a J2EE Web application, bundled with OmniFind Analytics
Edition, that aids the user in rule creation by providing a graphical interface. The
rules that are created are associated with categories in the category_tree.xml
configuration document. These rules are applied during natural language
processing. The resulting annotation becomes part of the index, and the effects
of the rules are seen in the Text Miner application.

The Rule Editor application can be accessed from a link in the Dictionary Editor
application. See Figure 8-2.

DICTIONARY EDITOR

Current Database ¢

Enron_sample Database: Enron_sample is loaded.

Menu

Select Database

Configuration

Edit Cateqgar

©
[

Edit Keywards

Edit Rules

Help -/

Figure 8-2 Launch the Rule Editor application via link

To create a new rule, click the Add a Rule link as shown in Figure 8-3.

Browse Rules by Category

Browse All Ru Search rules
E Troubles ( Troubles) Browse Rules Add a Rule
E Megative pattern { Troubles.negative_pattern) Browse Rules  Add a Rule
with negative modifier (.Troubles.negative_pattern.with_negative_modifier) Browse Rules Adga Rule

Figure 8-3 Add a rule link

It might be the case that you do not see the Add a Rule link. See Figure 8-4.
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DICTIONARY EDITOR

Current Database Browse Rules by Category
NHTSA_ODI_CMPL_ariginal Browse All Rules Search rules

Menu

Select Database
Configuration
Edit Category Tree

Edit Keywords
Edit Rules

Help

Figure 8-4 Why can’t | add a rule?

This can only mean one thing: You have not configured any categories for this
database. Rules must be associated with a category. You must create categories
first before creating rules.

Note: If you have not created any categories yet, read Chapter 7,
“Customizing the dictionary” on page 165. For the example in this chapter, we
use the sample NHTSA database and assume a category structure of
.Troubles.negative pattern.with_negative modifier.

8.3 Regular expression syntax

OmniFind Analytics Edition uses the Java java.util.regex package for regular
expression matching. This is described in the Java regex reference
(http://java.sun.com/j2se/1.4.2/docs/api/java/util/regex/Pattern.html). All rules
with the / operator (see below) will be evaluated using java.util.regex Classes.

Note: In addition to the Java regex processing, all linguistic processing,
including that done by LanguageWare®, will also apply.

The / operator

The / operator is not part of the Java regex syntax. It is used to tell OmniFind
Analytics Edition’s rule interpreter to invoke the Java regex processing on a rule.
So, the following expression only matches with "love":

str="Tove"

However, the following expression matches with strings that contain "love"
inside, such as "lover", "lovely", "beloved", "glove", and "loves" besides "love":

str="/Tove/"
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Note: If the first "/* or the last "/" is missing, a constraint is not interpreted as
regular expression: The constraint will be interpreted as string pattern
matching.

The | (pipe) operator

The main thing we need for our rules is the | operator, called pipe. It is interpreted
as the boolean OR. The pipe has the lowest precedence among all operators.

It is important, certainly when writing String constraints, to understand that the
above constraint is a literal constraint — literal in contrast to a regular
expression. This means that the rule will not be interpreted by the regular
expression interpreter. In fact, it will not be interpreted at all: The only matches
will be on exactly one of those words in the list. To understand the implications of
this, let us review the regular expression syntax.

The * and $ operators

A matches only at the beginning of a line. $ matches only at the end of a line.
Here are some examples:

The following syntax matches with strings that start with "love" such as "lover",
"lovely", and "loves", in addition to "love", but does not match "beloved" or
“glove":

str="/"ove/"

The following syntax matches with strings that end with "love" such as "glove"
and "truelove", in addition to "love", but does not match "lovely" or "loves":

str="/Tove$/"

The following syntax matches with strings that start and end with "love". So it
only matches with "love". In this case, you are back to square one; that is, you do
not need to invoke the Java-regex interpreter if you really just want exactly that
particular word to get matched:

str="/"love$/"

() Operators

If you want more than one word — and variations of those words — to be
evaluated by the Java regex interpreter, you need to use parentheses. In short, ()
is the grouping operator, like any usual regular expression.

Consider the following syntax:
ab|cd
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This is interpreted as:
(a) (bc) (d)
And, it matches "abd" or "acd".

In contrast, consider this syntax:
(ab) [ (cd)
It matches "ab" or "cd".

Here are a few concrete examples:

Consider this syntax:
str="/love|hate/"

This matches with any combination of the letter “” + “ove” + “e”
(the last letter of “hate”). Thus, the following expression would match:

“Tovee”

“” + “hate” would also work:

“Thate”.

Hmmm... not very useful in this case. If we want just either variations on the
words “love or “hate”, we add parentheses around each of these words, like:

str="/(1love) | (hate)/"

This has actually the same effect as:
str="/((love) | (hate))/"

It matches with "beloved", "truelover", "hater", “I love you”, for example.

Remember: if you really only want the words “love” or “hate” and no variations,
you do not need the Java regex, unless you use the regular expression:

str="/~((love) | (hate))$/"
This matches with either "love" or "hate". It would not match “| love you”.

With this basic understanding of regular expression syntax, we can create our
first rule, using the Rule Editor.
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8.4 Creating a sample rule

Our first rule is going to capture a negative construction, such as:

designed poorly
working hardly
perform badly
smoking excessively

Note: Perhaps you know that adverbs can sometimes occur before the verb or
after it: for example, poorly can always come either before or after the verb.
Hardly is possible in both positions, but only marginally acceptable by native
speakers post-positionally.

You also might know that adjectives can be formed using the participial forms
of a verb: For example, the present participle of the verb smoke is smoking,
and the past participle is smoked, which are used in phrases such as a
smoking engine and smoked salmon.

This is a kind of expression that is negative, even though it does not contain the
words of negation in English, such as “not” and “never.” In the end, our complete
rule should look like this:

<w 1d="0" pos="/"((adjective)|(verb))$/"/>
<w id="1" str="/~((excessively)|(poorly)|(badly)|(hardly))$/"/>

This rule translates to “find any combination of (any) adjective or (any) verb in
the first (0) position, followed by any one (but not all) of the strings “excessively”
or “poorly” or “badly” or “hardly”., in the second (1) position.

Note: The “w” positions start numbering from 0, not 1, just like arrays in Java.

We also need another rule which handles the cases where the adjective or verb
comes in the second position, as in:

poorly functioning
hardly runs

badly smoking
excessively Toud

This rule is simply the opposite of the first one:

<w id="0" str="/"~((excessively)|(poorly)|(badly)|(hardly))$/"/>
<w id="1" pos="/"((adjective)|(verb))$/"/>
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We demonstrate only the first of these in this chapter. We now create a sample
rule for the .Troubles.negative_pattern.with_negative_modifier category.
To create the sample rule, we provide the instructions for the following tasks:
Creating a POS constraint

Creating a string constraint

Setting the rule name and its value

Manually editing the rule for additional rule constraints

Converting the rule file from .rpf to .pat

o ok~ w0 Db~

Testing rules

8.4.1 Creating a POS constraint

First, we have to create a POS constraint for the sample rule:
<w id="1" pos="/~((adjective)|(verb))$/"/>

To create the POS constraint as shown above, follow these steps:

1. Launch the Dictionary Editor if you have not done so. Select the database that
you want to work with. Select Edit Rules.

2. Select Add a Rule (Figure 8-3 on page 192) next to the category.

3. You will now see that you have to Select constraint type. Select POS for your
constraint type (see Figure 8-5).

\dding Rules for Category .Troubles.negative_pattern.with_negative_modifier
Mo tokens entered so far for this rule

Mo constraints entered so far for this set.

— — ~—
Select type I

String
Lex

Select constraint type:

| category

| Revert and Quit |
Figure 8-5 Add a POS constraint

4. Using the Select an operator box on the right, select the left parenthesis
(see Figure 8-6).
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Select an operator
R0
Selectvdue@ n

conjunction
Select value |pronoun M

[ Save constraint ]

Figure 8-6 Select an operator.

5. Continue building your rule by selecting the next left parenthesis, and then
select adjective from the Select value box on the left. It should ultimately look

like what is shown in Figure 8-7.

Adding a new rule for Category .Troubles.negative_pattern.with_negative_modifier

Mo tokens entered so far for this rule
Mo constraints entered so far for this set.

Select an operator

ano
8

Select wiueg m.
conjunction
Select value || pronoun M
Save constraint

[ Reset/Clear ” Revert and Quit. ]
Figure 8-7 POS constraint ((adjective)l(verb))

[ ((adjective)lverb))

6. After completing the POS constraint, click Save constraint.

7. Our rule has a second constraint, or, token, namely, the string constraint.
Before proceeding to the next section, click Save current constraints and

Add next token. See Figure 8-8.

Adding Rules for Category .Troubles.negative_pattern.with_negative_modifier

No tokens entered so far for this rule
Caonstraints Already Entered
Constraint type | Constraint value
((adjective)|(verb))

Add next constraint for this token ] [ Save current constraints and Add an empty tok

pos
|_ Save current ponstraints and Add next token | [ Complete rule construction ]
M

[CRemenacun ]

Figure 8-8 Save the first token in the rule
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We have just created the following POS constraint:
((adjective) | (verb))

What we needed for our sample rule is:
/~((adjective) | (verb))$/

We will go back to this later to show you how to complete the rest of the
constraint.

8.4.2 Creating a string constraint

As we mentioned above, string rules can be any combination of ASCII
characters. The easiest example would be if you had a rule looking for e-mail
addresses, which would be found by a pattern like String @ String, because the
commercial ‘at’ sign has no grammatical function: it is really just a string.

We are looking for the words excessively, poorly, badly, and hardly. It is clear
that these would not be matched just using POS. They are not just any adverbs
— they must be exactly these adverbs, which have a negative connotation to
them. So, we will match them as strings.

Continuing from the previous section, we want to create a string constraint as
follows:

<w id="0" str="/"~((excessively)|(poorly)|(badly)|(hardly))$/"/>

To create the string constraint for our example, follow these steps:

1. Select String as shown in Figure 8-9.

DICTIONARY EDITOR
| Current Database | Adding Rules for Category .468683932
NHTSA_ODI_CMPL_original No tokens entered so far for this rule
Mo constraints entered so far for this set.
I_ Menu
ct Datab i

Configuration Select constraint type: Cex

|Edit Category T POS

it Category Tree firs

Edit Keywords category

Edit Rules

\lL [CRestoaun ]

Figure 8-9 Select String for your rule’s constraint
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You are immediately directed to the next window. If you understood the
discussion on regular expressions (see 8.3, “Regular expression syntax” on
page 193), you know that our original expression would be a miserable failure:

str="excessively|poorly|badly|hardly"

Because it has no / operator, it will be evaluated as a “pure” string. That is, the
pipe | operators will be interpreted as ASCII characters, not OR.

Thus, the constraint above would only match the exact text,
excessively|poorly|badly|hardly. We need to construct the regular
expression:

str="/~((excessively) | (poorly) | (badly) | (hardly))$/"

This will only match strings that begin with any of the exact words in the rule.
The reasoning is as follows: We use ~ and $ because we do not want any
variations in the words excessively, poorly, badly or hardly. This will
invoke the Java regex interpreter, and only match expressions which have
exactly one of the words in parentheses. This is similar to the last example in
our discussion of regular expression syntax in the foregoing discussion

(see 8.3, “Regular expression syntax” on page 193).

2. Select the ( operator twice, enter excessively, above, and then close the
parentheses. See Figure 8-10.

Adding a ne ule for 2gory . Ti les.negative_p n.with_negative_modifier
-

Tokens entered so far

pos=((adjective)l(verb))

Mo constraints entered so far for this set.

Select an operator
mnn
Er‘lter\.'alL‘ng excessively | SubEit | m

Save constraint

Figure 8-10 Inserting operators

3. Insert the pipe | operator, and repeat the prior process for the other three
words. Do not forget to close parentheses around each word, and then close
the entire constraint with one parenthesis at the very end. See Figure 8-11.
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Adding a new rule for Category .Troubles.negative_pattern.with_negative_modifier

Tokens entered so far

pos=((adjective)|(verb))

Mo constraints entered so far for this set.

Select an operatorl

| ((excessively)|(poorly)|(badly)|(hardly)) |
Enter value | | m

Save constraint [

Figure 8-11 Complete str constraint

4. Click Save constraint.

5. We should now have two constraints in our rule. Figure 8-12 shows what our
constraint looks like. Click Complete rule construction.

= T T = —_T — b

Tokens entered so far

pos=((adjective)|(verb))

Constraints Already Entered
Constraint type|Constraint value
str (lexcessively)l(poorly)|ibadly)l(hardly))

[ Add next constraint for this token ] [ Save current constraint

[ Save current constraints and Add next token ] | Complete rule construction

W

Figure 8-12 Complete this rule’s construction

8.4.3 Setting the rule name and its value

There are several things we can do to complete the rule, but only two things we
must do: we must give the rule a name, and give the rule a value. This name is
internal to the tool; the value is what you will see in the Text Miner user interface.
Fill in an easily understandable name. The value requires some explanation.

If you entered the rule value as a string, you would actually see that string, for
example, “negative pattern,” displayed as your search results. Instead, you would
probably rather see the phrases that match your rule. For that, we have to use
the Enter rule value interactively feature. It means that the displayed values will
be the search results returned by applying the rule.
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To complete the rule creation, follow these steps:

1. Enter a name for the rule.

2. Select the Enter rule value interactively radio button.

3. Choose 0 from the Select variable drop-down box as shown in Figure 8-13.

Rule name: negative_pattern_post_

Please check the appropriate radio button to select the rule value format.

O |Rule value (as string): [ Add rule value ]

& |Enter rule value interactively

Rule value:| Select variahle | Select M Select feature l Select \TI l Add rule value ]

Select
;

[ Revert and Quit ]

Figure 8-13 Displays the value of the variable at position 0

4. Because many features are returned as values of the search result, the
Select feature function allows you to choose which feature to display. We
want to see the actual words that occur in Position 0 — in our constraint,
remember, these are either adjectives or adverbs. To achieve this, select lex
for the feature. See Figure 8-14.

Rule name: negative_pattern_post_

Please check the appropriate radio button to select the rule value format.

O |Rule value (as string)- l Add rule value ]

(® |Enter rule value interactively

Rule value | Select variable | 0 . Select feature | Select M l Add rule value ]
.
ave rule sir

- category
[ Revert and Quit ] POS

firs

Figure 8-14 The lex feature displays the actual words returned by the constraint
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5. Click Add rule value. This will set the value for the first constraint. See
Figure 8-15.

Rule name: negative_pattern_post_

Please check the appropriate radio button to select the rule value format.

O |Rule value (as string)- l Add rule value ]

() |Enter rule value interactively
Rule value: | Select variable _ Select feature (i hddltule value l

Save rule

Figure 8-15 Set the display value for the first constraint

6. Repeat this process for the second constraint — indicate that the value is for
the second constraint by setting the variable to 1. Make sure to click Add rule
value again when you are done.

The complete values should look like this:
${0.Tex} ${1.1ex}
See Figure 8-16.

Rule name: negative_pattern_post_

Please check the appropriate radio button to select the rule value farmat.

O |Rule value (as string): l Add rule value ]

& |Enter rule value interactively
Rule value| Select variable | 1 ‘a Select feature | lex M I Add rule value l
[ s{0lex}s{llex) |

Save rule[

Figure 8-16 The last step in our first rule!

7. It would also be possible here to alter the number of occurrences of the
tokens, or, change their ordering within the rule. For now, we will not. Click
Save rule and the Rule Editor will exit.

Note: Some browsers will ask to confirm the fact that the application is
attempting to close the browser window.
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8.4.4 Manually editing the rule for additional rule constraints

Our rule is not done yet — before we can implement the rule, we have to insert
the /, A, and $. operators.

Note: As of this writing, OmniFind Analytics Edition Rule Editor does not
support the addition of diacritic characters such as /, A, or $. These must be
added to the configuration manually.

The Rule Editor creates a file in the <database>/pattern directory (see
Figure 8-17), with the extension .rpf, which stands for Rich Pattern Format.

= IC3) databases #| Dhtemplate
# |3 Enron_sample E.Troubles.negative _pattern.with_negative Ediﬁer.rpf
# [ IBM_Help_Center_EN &) auto_generated.patw
# [ 1GA_sample ﬁ<m_en_a|:||:|l_sample_\.‘oc.pat

# [C3) INDEXED_DATA_SAMPLE_EN
# [C3) NHTSA_DB2_20070811
= [ NHTSA_ODI_CMPL _original
I) alerting
| bin
| category
|2 conf
|) conf_org
H 2 db
1 () dic
# | pattern

Figure 8-17 The .rpf file in the patterns directory

Note: The .rpf file name will be the same as the category name, found in
category-tree.xml.

Open the .rpf file, and edit it so that it looks like what is shown in Example 8-1.
The bold text contains the lines that you need to edit manually.

Example 8-1 Manually editing the rule

<?xml version="1.0" encoding="UTF-8"?>

<pattern-1ist Tang="eng">

<mi

category=".Troubles.negative pattern.with negative _modifi

eY,II

name="negative pattern post position" value=" ${0.lex} ${1.lex}">
<w id="0" optional="{1,1}" pos="/~((adjective)|(verb))
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$/"/>

<w id="1" optional="{1,1}"
str="/"~((excessively) | (poorly) | (badly) | (hardly))$/"/>
</mi>

</pattern-list>

Now, it is time to test our rule.

8.4.5 Converting the rule file from .rpf to .pat

Up until Version 8.4 of OmniFind Analytics Edition, the rules were saved in .pat
files, which used the TAKMI format. As of Version 8.4, rules are saved in .rpf.
However, OmniFind Analytics Edition will only be aware of rules in .pat files.
Hence, the .rpf files must be converted to .pat format.

Note: The only difference between TAKMI format is that rules in .rpf files have
an additional (optional) attribute for each word tag ("w"). The attribute takes
values of the form {i,j}, where both i and j are integers. The semantics of the
optional attribute are that the pattern should match i to j repetitions of the
corresponding word. There is one other small difference you might notice: the
.pat file does not give the rule’s name, just the category and the value.

Example 8-2 shows the rules in the .rpf file.

Example 8-2 Sample rule in .rpf file

<?xml version="1.0" encoding="UTF-8"7?>

<pattern-list lang="eng">

<mi

category=".Troubles.negative_pattern.with _negative_modifier"
name="negative_pattern_post_position" value=" ${0.1ex} ${1.1ex}">
<w id="0" optional="{1,1}" pos="/~((adjective)|(verb))

$/"/>

<w id="1" optional="{1,1}"
str="/~((excessively) | (poorly) | (badly) | (hardly))$/"/>

</mi>

</pattern-list>

Example 8-3 shows the rules in .pat format. The differences between both files
are the additional bold text in Figure 8-3.
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Example 8-3 Sample rule in .pat file

<?xml version="1.0" encoding="UTF-8"?><pattern-Tist lang="eng">

<mi label="-0"

category=".Troubles.negative pattern.with negative modifier" value="

${0.Tex} ${1.1ex}">

<w id="0" pos="/~((adjective)|(verb))$/"/>
<w id="1" str="/~((excessively)|(poorly)|(badly)|(hardly))$/"/></mi>

</pattern-list>

To convert .rpf file to a .pat file, use the command:

takmi_transform_rules.bat/sh

This is in the <OAE_HOME>/bin directory. The syntax and execution of this

command is as follows:

takmi_transform_rules.bat/sh <source .rpf file> <destination .pat file>

Note: The generated .pat file must be in the <database>/pattern directory
before NLP processing. The .rpf file is not recognized at the time of this

writing.

8.4.6 Testing rules

To test rules you have written, you must allow the Natural Language Processor to
annotate the .atml. This means that you run the takmi_nlp.bat/sh command on
your database. Of course, a new index must be generated, as well. (if you are not
familiar with the steps in this process, see 4.6, “Natural language processing” on
page 78). Minimally, you will need to reload the database, which might mean
restarting the Text Miner application. If you have done everything correctly, you
will see that your rule has been applied. See Figure 8-18.

B Troubles
Bl Negative pattern
with negative
modifier

VEHICLE/EQUIPMENT
CORP

VEHICLE/EQUIPMENT
MAKE

VIN

EH voice of Customers
(sample)

Standard Date

b

Search

Keywords

Frequency

|

shake badly

4

wear poorly

2

wear excessively

2

replace excessively

2

rust excessively

vibrate badly

Jojojofa|o

he nnnrhs

Figure 8-18 Rule applied
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In a future release of OmniFind Analytics Edition, there will be an NLP browser
user interface, which will confirm the application of a rule. Figure 8-19 shows a
preview.

DB: |NHTSA_ODI_CMPL_original || Result Type: | Keyword ¥| TAE initialization []

replace excessively

Process(POST)

id|range|category value

3(8-19 |Adverb excessively

1|0-19 |with negative modifier|replace excessively
210-7 |Verb replace

Figure 8-19 Technology preview - Verification of rule’s application

8.5 Adding additional constraints

In this section, we show you how to perform the following tasks:

» Adding a lex constraint
» Adding a category constraint
» Adding an ftrs constraint

8.5.1 Adding a lex constraint

The main function of using a lex constraint is that, in addition to invoking the Java
regex processor, OmniFind Analytics Edition’s own natural language processing
parsers also perform grammar analysis. Specifically, the process of
lemmatization is performed. It is worth the time to describe lemmatization, and
compare it to a less sophisticated technology, called stemming (refer to
http://publib.boulder.ibm.com/infocenter/discover/v8r4/index.jsp?topic=/com.ibm.
discovery.es.common.doc/standard/iiysgloss.htm).

Stemming uses an algorithm to determine the stem of a word. Stemming is a form
of linguistic normalization that reduces a set of words to the lowest common
denominator. For example, the words connections, connective, and connected
are reduced to connect. While this is intuitive for many words, it has limitations
when words have a similar base form, but are not related in meaning. In
stemming, the stem does not need to be the same as the morphological root of
the word. This has been a problem in natural language processing since 1968".

1 Lovins, J. B. "Development of a Stemming Algorithm." Mechanical Translation and Computational
Linguistics 11, 1968, 22--31.
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For example, while stemming correctly links run to running, it will never
associate ran to either of these, even though it is a form of the same lexical item.
Also, there is the possibility of false positives, such as Maryland -> Mary, or
land -> marigold. Lemmatization differs from stemming in that stemming is
algorithmic and generally does not operate with a dictionary that lists the words
of a language. Lemmatization requires a dictionary for both indexing and
searching.

Lemmatization, used in OmniFind Analytics Editions, is a form of linguistic
processing that determines the lemma for each word form that occurs in text. The
lemma of a word encompasses its base form plus inflected forms that share the
same part of speech. For example, the lemma for go encompasses go, goes,
went, gone, and going. Lemmas for nouns group singular and plural forms (such
as calf and calves). Lemmas for adjectives group comparative and superlative
forms (such as good, better, and best). Lemmas for pronouns group different
grammatical cases of the same pronoun (such as I, me, my, and mine).

We can illustrate this with our earlier string rule involving hardly. As you know,
hardly is an adverb meaning barely, or almost not. However, hardly has nothing
to do with the adjective hard, meaning difficult. Stemming would link the two
words to the stem hard, which might produce anomalies such as:

hard working --> hardly working

Because hardly was listed in our earlier rule as part of a string constraint, the
lemmatization is not applied. In our next rule, we will list zard in a lex constraint,
which will cause lemmatization to apply. This will have the effect of first
registering the part of speech of hard, which is adjective. Second, it will link hard
to its comparative and superlative forms harder and hardest. It will not link hard
to hardly because the two have different parts of speech, and are different lexical
(dictionary) entities. We will use the Rule Editor to create the following rule:

<w id="0" lex="/~((hard)|(difficult))$/"/>
<w id="1" lex="to"/>
<w id="2" pos="verb"/>

The second w-node is also worth a brief look. We are trying to pick out all the
phrases like:

hard to brake

hard to start

These are of the form

<w id="0" lex="/~((hard)|(difficult))$/"/>
<w id="2" pos="verb"/>
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That is, “to brake” is the infinitive form of the verb brake. However, that rule would
also pick out

hard working

This is (usually) not considered a trouble, which is what we are looking for. So,
one way to get around this is to add 7o as a lex constraint.

The process for using the Rule Editor to create this rule is the same as with the
other rules, so we will not go into as much detail. The main difference is the
choice of Lex as a constraint type. See Figure 8-20.

Adding Rules for Category .Troubles.negative_pattern.with_negative_modifier
Mo tokens entered so far for this rule

Mo constraints entered so far for this set.

Select constraint type: Fex Q

Revert and Quit

Figure 8-20 Creating a Lex constraint

For completeness’ sake, we will also add the word difficult, which, in this
constraint, functions as a synonym for hard. See Figure 8-21.

[ ((hard)|(difficult)) |

Enter value

[ Save constraint &5

Figure 8-21 hard and difficult as synonyms

Continue as before to save this constraint, and add the next, which is fo as a Lex
constraint. Finally, add the POS constraint for a Verb. Your rule should look like
Figure 8-22.
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Token Repeats? Reorder Delete token

Min: |1 Max: |1
lex=((hard)|(difficult))

Min: |1 | Max: |1
lex=ta [ Move up ] [ Delets ]

Min: |1 | Max |1
pos=verh l Move up ] l Delete ]

Rule name:

Please check the appropriate radio button to select the rule value format.

O |Rule value (as string): [ Add rule value ]

(® |Enter rule value interactively
Rule value:|Select variable | 2 :I Select feature | lex [ [ Add rule value ]
[ 8{0lex} ${llex} ${2lex} |

Save ruﬁ

Figure 8-22 Final rule.

Notice that we have set the rule values, as before, to the resulting lex values that
get returned for positions 0,1,2. After saving the rule, make sure to open the .rpf
file in an editor, and enter the regex diacritics into the first lex element:

<w id="0" lex="/~((hard)|(difficult))$/" optional="{1,1}"/>

Finally, generate the .pat version. Because this rule is part of the same category,
there is no need to create a new .pat file. Execute the command exactly as you
did before, and the entry will get appended to the original .pat file. Additionally,
you will need to run NLP preprocessing as before. If everything is correct, you will
see that your category has expanded to include the new Lex rule (Figure 8-23).
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i I

ETroubles Ll vibrate badly 2

Bl MNegative pattern O difficult to explain 2 | e—

with negative B

Foamat Ll rust excessively 2 | —

VEHICLE/EQUIPMENT 3 [0 |dificult to operate 2 | e—
CORP

VEHICLE/EQUIPMEMNT Ll hard to open 2 | —
MAKE

VIN Ll be poarly 2 | —
H Voice of Customers ] hard to believe 2 | —
(sample)

Standard Date — Ll difficult to tighten 2 | n—

Figure 8-23 New rule with “hard to” now functioning

8.5.2 Adding a category constraint

For a category constraint example, we will be using the Lotus® Notes® E-mail
database of the correspondence between the team members that created this
book, which was ingested through OmniFind Enterprise Edition. We have
created a category structure of .names.person.fname and .names.person.Iname
to hold first and last names found in the dataset. For these categories, we
configured dictionary entries (not rules?) with lists of first names and last names
(and Internet ID’s, although these are not relevant to the discussion here).
Complete instructions for creating keyword (.adic) files can be found in

Chapter 7, “Customizing the dictionary” on page 165. Example 8-4 shows the
partial names.adic file.

Example 8-4 Partial names.adic file

<?xml version="1.0" encoding="UTF-8"?>
<dictionary>
<entry id="0" lex="Ratheesh" pos="noun" cat=".names.person.fname"
mtime="1193016789016" />
<entry id="1" Tex="Joel" pos="noun" cat=".names.person.fname"
mtime="1193016789031"/>
<entry id="2" lex="Yuta" pos="noun" cat=".names.person.fname"
mtime="1193016789031"/>
<entry id="3" Tex="Harms" pos="noun" cat=".names.person.Tname"
mtime="1193016583734"/>
<entry id="4" lex="balunaini" pos="noun"
cat=".names.person.inet_email_id" mtime="1193016710188"/>
<entry id="5" lex="polm" pos="noun"
cat=".names.person.inet_email_id" mtime="1193016710219"/>

2 Rules cannot match with categories for which other rules have been assigned. The "category"
attribute specifies a constraint by the category path assigned by the dictionary lookup annotator.
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<entry id="6" lex="Srinivas" pos="noun" cat=".names.person.fname"
mtime="1193016825984" />

<entryC id="7" str="Varma" pos="noun" eid="6"/>

<entryC id="8" str="&quot;Varma&quot;" pos="noun" eid="6"/>

<entry id="9" lex="Zhu" pos="noun" cat=".names.person.Iname"
mtime="1193016583781"/>

<entry id="10" lex="Mobley" pos="noun" cat=".names.person.lname"
mtime="1193016583766"/>

<entry id="11" Tex="ratheeshm" pos="noun"

cat=".names.person.inet_email_id" mtime="1193016710156"/>

<entry id="12" lex="Leslie" pos="noun" cat=".names.person.fname"

mtime="1193016789141"/>

It has always been a common practice in computing to put together the first and
last names from a dataset. Using these two categories as constraint values, we
can create a rule for this. We have also set up a category called “First and Last”
to associate with the new rule.

So, in the Rule Editor, to add this category constraint, follow these steps:
1. Select Add a Rule next to First and Last (see Figure 8-24).

Browse Rules by Categ:--';;'

Browse All Rules Search
E Mames (.names) Browse Add a Rule
E People (names.person) Browse Rules Add a

First Name (.names.person.fname) Browse Rules Add a Rule

First and Last (.names._personfirst_last) Browse Fu

Last Mame (.names.person.lname) Browse Rules Add a Rule

Figure 8-24 Adding the First Name Last Name rule

2. Select category as the constraint type (see Figure 8-25).

Adding Rules for Category .names.person.first_last
Mo tokens entered so far for this rule

Mo constraints entered so far for this set.

Select constraint type:

[CRemtenacun ]

Figure 8-25 The category constraint
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3. Inthe scroll bar menu, you can see the First Name and Last name categories.
Choose First name for the first token (Figure 8-26).

Mo tokens entered so far for this rule

Mo constraints entered so far for this set.

First Name Select an operatorl
nno
e

Select category/categories

First Name
First and La&
Last Mame

Save constraint

[ Reset/Clear ” Revert and Quit. ]

Iz LI Iz

Figure 8-26 First Name category is the first token

4. As before, click Save constraint, and the Save all constraints and Add
next token button. Continue on with Last Name as the category for your
second token. Clicking Finish rule construction brings you to Figure 8-27.

Token Repeats? Reorder Delete token-l
Min: [T | Max: |1

category=First Name [
Min: |1 | Max: |1

Rule name: |fname_Iname

Please check the appropriate radio button to select the rule value format.

O |Rule value (as string): | Add rule value

(® |Enter rule value interactively

Rule VE|U91.SeIect variable | 1 ¥||Select feature | lex M” Add rule value ]
${0lex} ${1.lex}

Save ruIELl

Figure 8-27 The Finish rule window

5. As before, give the rule a name. For the name value, we enter this
interactively, setting the display to be, just as the end user probably expects,
the First Name followed by the Last Name. Save the rule.
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At the time of this writing, you have to edit the .rpf file that gets created. This
is because the category attribute in a rule must follow the category path which
is assigned by dictionary lookup annotator, but the Rule Editor enters the
category name. Example 8-5 shows the edited .rpf file. The bold text shows
where you have to make the modification.

Example 8-5 Editing the .rpf file

<mi label="-0" category=".names.person.first last" value=" ${0.1ex}
${1.1ex}">

<w id="0" category="First Name"/>

<w id="1" category="Last Name"/>

</mi>

You must change these values to the category paths:

<mi label="-0" category=".names.person.first last" value=" ${0.lex}
${1.1ex}">

<w id="0" category=".names.person.fname"/>

<w id="1" category=".names.person.1name"/>

</mi>

6. Convert the .rpf file into .pat format, run NLP processing, and rebuild your
index. See 8.4.5, “Converting the rule file from .rpf to .pat” on page 205 as
reference.

If everything is correct, you will see that the category rule combines the first
names with the correct last names shown.

8.5.3 Adding an ftrs constraint

Features (ftrs) require some in-depth knowledge of grammar, beyond parts of
speech. It is beyond the scope of this book to explain what each of the features
can do. We will focus on a single example that illuminates as to the overall power
of feature constraints in OmniFind Analytics Edition.

The sample ftrs rule we will write is fairly common in e-mail databases: there is
almost always the need to pick out e-mail addresses. While there are a number
of ways to get OmniFind Analytics Edition to do this, one of the simplest is to
write a rule as shown in Example 8-6.

Example 8-6 E-mail address rule

<?xml version="1.0" encoding="UTF-8"?>

<pattern-list lang="eng">

<mi category=".addresses.email.internet _email_address"
name="" value=" $Internet E-mail address">
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<w

ftrs="symbol" id="0" str="@"/>

</mi>
</pattern-list>

We use an e-mail database of the correspondence between the team members
that created this book, which was ingested through OmniFind Enterprise Edition
and category .addresses.email.internet email address to accommodate our

ftrs

rule.

To create the ftrs rule:

1. From the Rule Editor, select Add a rule next to the Internet category
(Figure 8-28).
Browse Rules by Category N .
Browse All Rules Search rules

H Addresses (addresses) Erow

Rules Add a Rule

B E-mail ( addresses.email) Browse Rules Add a Rule
Lotus Motes (.addresses.email.notes_mail_address) Browse Rule d a Rule
internet (.addresses.email.internet_email_address) Browse Fules  Add =2 Rule
Home (.addresses.home_address) Browse Rule Id a Rule {b
Work (.addresses.work_addresses) Brou Rules Ad Rule
Names (.names) Browse Rules Add a Rule
Figure 8-28 Always begin by clicking Add a Rule
2. Select ftrs as your constraint type (Figure 8-29).
Adding Rules for Category .addresses.email.internet_email_address

—

Mo constraints entered so far for this set.
—— —_— —————

Select constraint type:

Mo tokens entered so far for this rule

categorl;\\\ Il

Figure 8-29 Select firs for constraint type

3. The OmniFind Analytics Edition natural Language Processor automatically

annotates symbols for the given language. This is how the feature (ftrs)

symbol is enabled. On the next window (Figure 8-30), select the symbol as

your constraint, and click Save constraint.
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Adding a new rule for Category .addresses.email.internet_email_address

Mo tokens entered so far for this rule

Mo constraints entered so far for this set.

Select an operator

mnp
e

superlative
wh
Select fir/s |symbal

Save constraint

Figure 8-30 Add symbol as the first constraint value

4. This time, instead of adding another token, we extend this token with a further
constraint. We have told the NLP engine that we want a symbol, but we have
not told it which symbol. This is too broad — not a sufficient constraint,
because we would get all strings containing any symbols. Simply enough, we
add the string @, for the commercial ‘at’ symbol. Click Add next constraint

for this token (Figure 8-31).

Adding Rules for Category .addresses.email.internet_email_address

tokens entered so far for this rule
nstraints Already Entered
onstraint type|Constraint value

rs symbaol
Add next constraint for this tokeny., | [ Save current constraints and Add an empty token
Save current constraints and Add next token ] [ Complete rule construction ]

Figure 8-31 Add an additional constraint for a single token

5. Notice on the next window that you are restricted in your choices of constraint
values. You are not able to add another ftrs constraint. Select String for your

constraint, and type in the @ (Figure 8-32).

Adding a new rule for Category .addresses.email.internet_email_address

Mo tokens entered so far for this rule
Constraints Already Entered

Constraint Type|Constraint Value
ftrs symbaol

Select an operator

ano
e

Entervalue |@ | |

Save constraint

Figure 8-32 Add the string @ as the value for your second constraint
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6. Click Submit, and then go on to Save constraint and Complete rule
construction, as in all the other examples.

7. Give a meaningful name to the rule.
8. Set the rule value.

This is a good rule to illustrate why you might want to enter the Rule value as
a string. You only have a single token in this rule, and that token will always
contain only one value: the @ symbol. So, your only option for displaying a
value would be to display the @ in your Text Miner category page. it would
look like Figure 8-33.

VIEWS Top Docs [[S¥NMN Time Series Topic Delta 2DMap A N

4 Category :internet
List: O Subcategories @ Keywords
Sort: @ Frequency O Correlation O Alphabet
Max lines: 20 ©50 @100 ©200 O500

®AND O OR CINOT AL Search Condition |
Search | Keywords Frequency Carrelation
D @ 158 |_ 1.0 |—

Figure 8-33 Not so intuitive to display the ${0.lex}value

While the result set is what you are really interested in, the message to the
user might be clearer if you imply that the returned results are Internet E-mail
addresses. Enter Internet E mail address inthe Rule value (as string) field
(Figure 8-34). Click Add rule value after entering the String value.

Token Repeats? Reorder!Delete token
Min: |1 | Max: |1
firs=symbol  str=@

Rule name- inet_email

Please check the appropriate radio button to select the rule value format.

@ |Rule value (as string): |Intemnet E-mail address | Add rule value

() |Enter rule value interactively

Rulevalue:lse|ecwariab|e|se|ectfeature|Select M” Add rule value ]
Saverul%

Figure 8-34 Add rule value as a string
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9. Save the rule, run the NLP and indexing as before, and test.

You will see that all Internet e-mail addresses are returned, under the category
“Internet E-mail Address”, and that the results are the same (number) as if you
had ${0.lex} as a value (Figure 8-35).

VIEWS Top Docs [[ERMISNN Time Series Topic Delta 2D Ma‘

4 Category : internet %
List: O Subcategories @ Keywords
Sort: & Frequency O Carrelation O Alphabet
Max lines: 20 O&0 @100 C©200 O 500
®AND O OR CINOT ADD a Search Condition
Search | Keywords Frequency Carrelation
L] @ 108 | e 1.0 —
.} Internet E-mail Addresses . | 1.0 ﬁ

Figure 8-35 Choose how you want your rule to display

Finally, go to the Docs tab to confirm.

8.6 Summary of rule creation

Figure 8-36 provides a flow chart view of the rule creation process that you can
refer to.
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Click on “Add rule”

Specify constraint
type

Specify constraint
value

Are more
constraints

for this
token ?

Are more
tokens ?

Specify rule name

Specify rule value

Reorder tokens (if needed)

Specify values for optional constraint
Delete any token

/

Click on “Save rule”

aheN=

Figure 8-36 Flow chart for rule creation

Here are the additional steps you need to perform to test the rules you create:
1. Add any regex diacritic makers to the .rpf file created by the Rule Editor.
2. Convert .rpf file to .pat file format.

3. Run Natural Language Processing on the database.

If your database was created using OmniFind Enterprise Edition, you need to
do a full re-crawl of the data. Then, run OEE’s parser on the database. These
steps invoke the OmniFind Analytics Edition Natural Language Processing
required.

4. Run indexing on the database.

Now you have the basics for rule creation using the Rule Editor application.

The difficulty is in deciding which rules to configure for each dataset, and how to
configure those. The only way to get better at that is to dive in and start thinking.
In the case study chapters in this book, we provide numerous examples of rules
applied to real datasets. This should give you an excellent start.
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Alerting System

In this chapter, we provide an overview of the OmniFind Analytics Edition Alerting
System and its main functionalities. This chapter also provides detailed
guidelines on how to set up alerts. We use a sample database from National
Highway Traffic Safety Administration (NHTSA) when describing the detailed
steps.

We cover the following topics:

» Alerting System functional overview

» Setting up alerts

— Setting up Increase Detection
— Setting up Correlation Detection

» Batch processing and result analysis
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9.1 Alerting System functional overview

The Alerting System is a Web-based application that focuses on finding
problems in a dataset by checking for an increase in the occurrence of particular
keywords and combinations of highly-correlated keywords and categories. It
performs two kinds of alert analysis:

» Increase Detection
» Correlation Detection

Increase Detection is the analysis process that detects the increasingly used
keywords (including phrases), from a large number of keywords.The Increase
Detection function allows users to monitor and analyze increase in occurrence of
different keywords belonging to different categories of a dataset. The Text Miner
also has an increase analysis function which can analyze up to 50 keywords in
graphic format that shows increases and decreases. The Alerting System can
analyze up to 20,000 keywords.

Correlation Detection is the analysis process that detects the combinations of
keywords and subcategories that are highly correlated to each other. Although
the Text Miner correlation analysis function can analyze up to 100 keywords
along the vertical axis x 100 keywords and along the horizontal axis in a
two-dimensional map, the Alerting System can analyze up to 1,000 keywords x
12,000 keywords.

9.2 Setting up alerts

Setting up the Alerting System can be summarized as follows:
1. Select the database to be used for alert extraction.
2. Choose the analysis type, either Increase Detection or Correlation Detection.

3. If you select Increase Detection, then you have to choose a category for
which you want detect the increase and set up the parameters for detection of
increase such as maximum number of alerts to be detected and maximum
number of keywords to be analyzed. The Increase Detection Alert Results
would show a list of increased keywords that were extracted in accordance
with the categories and parameters chosen.

For example, for the NHTSA database, if you chose the category to be
analyzed as Components, and select the maximum alerts to be 100, then the
Increase Detection function would detect top 100 keywords falling under the
Components category for which there has been a notable increase in
frequency. In essence, it would list the 100 components for which there has
been an increase in complaints over a particular period. It is possible to
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connect to the Time Series view in Text Miner from each of these extracted
keywords to analyze the exact increase in frequency.

4. If you select Correlation Detection, you have to choose multiple categories to
be compared and set up the parameters for comparison such as maximum
number of alerts to be detected and maximum number of keywords to be
analyzed. The Correlation Detection function would compare the keywords or
subcategories under the categories you chose to compare and analyze the
correlation between each of these. The Correlation Detection Alert Results
would show a list of combinations of highly-correlated keywords and
categories that were extracted in accordance with the categories and
parameters chosen.

For example, for the NHTSA database, if we chose to compare Component?,
and Noun Sequence2 categories, and select the maximum alerts to be 100,
then the Correlation Detection function would detect the top 100 combinations
of components of complaints and the components which are highly correlated
with each other. You can also connect to the Text Miner Docs view of relevant
documents for each of these combinations to analyze the individual
documents.

We discuss setting up Increase Detection and Correlation Detection in detail in
this section.

9.2.1 Setting up Increase Detection

The Increase Detection function is based on the principle of ranking of keywords
with the increased frequency of appearance on the latest date. The Text Miner
performs the Increase Detection using the Delta view, but the number of
keywords or subcategories that can be analyzed is very limited compared to the
exhaustive Increase Detection analysis capabilities of the Alerting System.

In this section, we set up Increase Detection for a sample NHTSA complaint
database. We set up an alert to analyze the most frequently occurring problems
with different components in motor vehicles. So, in this case, we select
Components as the category to be analyzed. The Components category
categorizes documents based on the components or parts of vehicles found in
the customer complaints. The increase in occurrence of a particular component
keyword in the customer complaints would indicate a specific recurring problem
with particular component. And the Increase Detection alert would enable you to
identify the top 200 components for which there has been an increase in
frequency of occurrence.

' The Component category categorizes documents based on the different component descriptions
entered by the users in the complaints.

2 The Noun Sequence category categorizes documents based on the noun sequences extracted
from the customer complaints in the form of free text.

Chapter 9. Alerting System 223



The steps involved in setting up an Increase Detection alert are as follows:

1. Launch the Alerting System from a browser:

http://<Server Name:Port Number>/TAKMI ALERT

For our example, we enter:

http://localhost:9080/TAKMI_ALERT

Select the database for which you want to set up an alert. See Figure 9-1.

N

For our scenario, we select NHTSA _latest, which is the dataset containing
the NHTSA customer complaints.

ALERTING SYSTEM - OmniFind Analytics Edition

Select Database

Please select a database from the following database list.

Database name

INDEXED _DATA_SAMPLE EM
NHTSA_EN

MNHTSA lates

Figure 9-1 Database select window
3. Select Increase Detection as the analysis type. See Figure 9-2.

ALERTING SYSTEM Database: NHTSA latest

Analysis Type Selection

TOP PAGE

Please select the analysis type.

Analysis Type Status

Increase Detection Editable

rrelation Detection | Editable

Figure 9-2 Analysis Type selection window
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Due to data integrity reasons, the system allows only one person to configure
Increase Detection for a database at any time. If the status field does not
show Editable, clicking the link for the analysis type will present a dialog that
asks whether you want to interrupt the edit. Click OK to cancel the settings
currently being edited by another user and start editing.

4. Create a new increase alert entry.

For our example, we want to set up an early detection alert to detect issues or
defects with the components of vehicles. Follow these steps to set up a new
alert:

a. Inthe Increase Detection window, click NEW ENTRY. See Figure 9-4.

ALERTING SYSTEM Database: NHTSA_ sample ‘

Increase Detection: Entry List [

| Entry Mame | Categnryl Edit | Delete | Result |

Figure 9-3 Increase Detection entry window

b. Enter the new alert entry name. For our example, we enter Early
detection. See Figure 9-4.

Explorer User Prompt E

St o

Please input the entry name.

|Early detection|

Figure 9-4 Enter alert entry name

c. Click OK.
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The Increase Detection window should now look like Figure 9-5.

ALERTING SYSTEM Database: NHTSA latest

Increase Detection: Entry List [
Entry Mame Category | Edit Delete | Result
Early detection | Not set | CATEGORY  PARAMETERS | DELETE | NOT ANALYZED

Figure 9-5 Increase Detection entry list window

Note: In Increase Detection, you specify a keyword group and subcategory
group as the target of detection. This category and a set of associated
parameters are collectively managed as an Entry.

5. Select category settings for the newly created alert entry.

We need to select a category from the category tree to specify the keywords
and subcategories that are to be subjected to the Increase Detection
analysis.

To select the category:
a. Click the CATEGORY link, and the window in Figure 9-6 displays.
b. Click SET TO CATEGORY next to the selected category.
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ALERTING SYSTEM Database: NHTSA latest

Increase Detection: Edit Category  [E
BACK
Entry Early Category Tree
b detection
Part of Speech SET TO CATEGORY
E i [ SET TO CATEGORY |
Cgury Components FPhrase Constituent SET TO CATEGORY
CAMPAIGN MUMBER SET TO CATEGORY
CiTY SET TO CATEGORY
COMPOMENT DESCRIPTION SET TO CATEGORY
CRASH SET TO CATEGORY
H Components SET TO CATEGORY
Custoemer's Voice SET TO CATEGORY
DEATHS SET TO CATEGORY D

Figure 9-6 Increase Detection category selection window

c. Click BACK.

For our example, we select the Components category, so that the Increase
Detection function would detect the increase in frequency of the component
keywords or subcategories listed under the Components category.

Figure 9-7 shows the components category being set for the Early detection
entry.

ALERTING SYSTEM Database: NHTSA_sample

Increase Detection: Entry List

FINISH EDITING

Entry Name Category Edit Delete |Result
Early detection | components | CATECORY  PARAMETERS | DELETE | NOT ANALYZED

NEW ENTRY

Figure 9-7 Component category set for the Early detection alert entry
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6. Set the parameters for the newly created Increase Detection alert entry:
a. Click PARAMETERS next to the alert entry.

Figure 9-8 shows the parameters you can set up for the Early detection
alert entry.

ALERTING SYSTEM Database: NHTSA latest _

Increase Detection: Edit Parameters

[ SAVE |
Entry Name [H Early detection
Category H Compeonents

Maximum numberofalents H | O 10 C©20 © 5 @& 100 O 200

Maximum number of keywords @ 100 O 1000 O 5000 O 10000 O

H 20000
Minimum frequency | 01 ©O2 ®3 O4 04
Decaying factor  |E@ Qo Co07s OQo080 ®085 O 090
Time scale H O Month @& Week O Day
€] Done %J | ocal intranet

Figure 9-8 Increase Detection parameter selection window

b. Set the following parameters:

* Entry name: Specify the alert entry name. You can rename it at this
point.

e Maximum number of alerts: Specify the maximum number of alerts to
be detected. Detection is not based on a threshold, but instead, the
keywords or subcategories whose increase indicator is ranked within
the maximum number are detected.

For our example, we set it to 100. This means that the top 100
keywords or subcategories in Components category which the rate of
increase in frequency of use has been notably rising will be alerted.
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Maximum number of keywords: Specify the maximum number of
keywords or subcategories to be analyzed.

For our example, we set to 100. This means that the total number of
keywords to be analyzed is 100. The keywords and subcategories with
a high rate of increase in frequency of use are detected among 100
keywords and subcategories of the Components category.

Minimum frequency: Although a collection of documents that is
retrieved under the conditions described above is attached to each
alert, alerts with only a few documents might be meaningless;
therefore, specify the minimum number of documents required to
detect alerts. Alerts® will not be returned if the number of applicable
documents is below the set value.

For our example, we set it to 3. This is for testing only. This is set so
that only alerts with more than 3 documents attached to it can be
considered.

Decaying factor: In Increase Detection, keywords and subcategories
that “are relatively more frequently used recently than the past average
frequency” are detected, and this parameter specifies how old the data
should be when obtaining the past average frequency. The past value
weighs more as the value becomes larger. For example, when the
decaying factor is 0.8 and the time scale is set to month, the frequency
obtained two months ago weighs 0.8 times more than the frequency
obtained in the previous month when calculating the average.

For our example, we set it to 0.85

Time scale: From monthly, weekly, and daily, select one for acquisition
of frequency data when analyzing the time-series frequency of use of
keywords and subcategories. Select a long time scale if you wish to
analyze a slow increase in frequency or to analyze keywords that are
not used frequently. Select a short time scale if you wish to analyze a
short-term increase in frequency or to analyze keywords that are used
moderately or quite frequently.

For our example, we set the Time scale as Week.

c. Click SAVE to save the parameter setting.

Figure 9-9 shows the Early detection alert entry. Notice that the Result shows
NOT ANALZED vyet. In later steps, we show you how to start the alert analysis
and view the results.

If you made a mistake at this stage, you can go back and re-select the
category, or re-set the parameter, or delete the alert entry.
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Increase Detection: Entry List

Entry Name Category Edit Delet | Result

Early detection | components i NOT ANALYZED

Figure 9-9 Early detection alert entry editing

7. Click FINISHED EDITING to save the alert entry and go back to the main
alert page, where you can specify to set Increase Detection or Correlation
Detection.

9.2.2 Setting up Correlation Detection

Correlation Detection is the process of extraction of combinations of keywords
and subcategories that are highly correlated to each other. The 2D Map view in
Text Miner performs similar Correlation Detection analysis, but the volume of
data that can be analyzed using Correlation Detection with Alerting System is
much larger than the Text Miner.

In this section we set up Correlation Detection for the NHTSA complaint
database. We set up a correlation alert to analyze the combinations of keywords
from the Component Description category and the Noun Sequence category to
find out the combinations of motor vehicle parts that are highly correlated with
the customer complaints.

Some of these alerts might be pointing to something very obvious, such as
airbags getting deployed during accidents. But we are also able to discover alerts
saying that there is a high correlation between airbag deployment and eye
injuries, and when we drilled down to the actual documents, there are indeed
cases of defective airbags causing eye and face injuries to the passengers while
deployment.
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The steps involved in setting up a Correlation Detection alert are as follows:

1.

Launch the Alerting System from a browser:
http://<Server Name:Port Number>/TAKMI ALERT

For our example, we enter:
http://localhost:9080/TAKMI_ALERT

Select the database for which you want to set up an alert.

For our example, we select NHTSA _latest, which is the dataset containing
the NHTSA customer complaints.

Select Correlation Detection as the analysis type for the alert.

Due to data integrity reason, the system allows only one person to configure
Correlation Detection for a database at any time. If the status field does not
show Editable, clicking the link for the analysis type will present a dialog that
asks whether you want to interrupt the edit. Click OK to cancel the settings
currently being edited by another user and start editing.

Create a new Correlation Detection alert entry.

a. Click NEW ENTRY. See Figure 9-4.

b. Enter the new alert entry name and click OK.
For our example, we enter Parts Finder.

Figure 9-10 shows what we have now for the Parts Finder alert entry. As
mentioned earlier, this alert will be used to detect the different combinations
of vehicle components involved in customer complaints that have high
correlations with other parts or problems.

Correlation Detection: Entry List

Er e | Compared category | Content category | Edit Delete | Result

Parts Finder | Not set Not set NOT ANALYZED

Figure 9-10 Correlation Detection entry list window
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5. Select category settings for the newly created alert entry:
a. Click CATEGORY.

b. From the category tree (Figure 9-11), click COMPARED CATEGORY
next to the category you want to compare. Click ADD TO
CONTENTCATEGORY next to the category you want to add to the
content category.

Compared and content categories are categories for which the keywords
and subcategories belonging to each would be compared with the other to
find correlations. The Correlation Detection function compares a
predefined number of keywords or subcategories belonging to the
compared category with a predefined number of keywords or
subcategories belonging to the content categories, and records the
correlations between each of these. The top specified number of
combinations with highest correlations are then listed as correlation alerts.
Also, up to two categories can be specified as the content categories.

Caorrelation Detection: Edit Cateqgary

1
Eatry Parts Finder ooy}

Mame

= I ~ ElPart of Speech
Compared

category Sl.b2 E Phrase Constituent

DESCRIPTION
. CAMPAIGHN
MUMBER
MNoun CITY
.| Sequence

COMPONENT

Figure 9-11 Correlation Detection category selection window

For our example, we choose Component Description as the compared
category and Noun Sequence as the content category. So, the different
keywords or subcategories under the Component Description category
would be compared with keywords or subcategories under the Noun Sequence
category. Notice that to get to the Noun Sequence, you must expand Phrase
Constituent in the category tree.

c. Click BACK.

6. Set the parameters for the newly created alert entry:
a. Click PARAMETERS.
b. Set the parameters shown in Figure 9-12.
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ALERTING SYSTEM Database: NHTSA latest

Carrelation Detection: Edit Parameters  [F

[ SAVE J§  CANCEL |

Entry Name [H Parts Finder

Compared category COMPOMNENT DESCRIPTION

Content category  [H MNoun Sequence

Maximum number of alerts & O Cz20 Os5 @®100 O 200

Maximum number of keywords in compared category | © 50 C 100 O 200 ® 500 © 1000

Maximum number of keywords in content category [H Os C10 O©200 O50 & 1000

Maximum number of keyword pairs in content category O 100 G a0 O 1000 O 5000 @

10000
Minimum frequency  E 1 C2 ®3 04 0Obs
Confidence coefiicient [E ®o080 Coss Co0% Co09 O 098

Figure 9-12 Correlation Detection parameter setup window

Parameters to set up include:

Entry name: Specify the name of the alert entry. You can rename it at
this point.

Maximum number of alerts: Specify the maximum number of alerts to
be detected. Alerts are detected as combinations of keyword or
subcategory of the compared category, and keyword or subcategory
(or two subcategories) of the content category, and returned in the
order of strength of correlation between the compared category and
the content category up to the number specified in this setting.

For our example, we set 100. This means that the top 100
combinations of highly-correlated keywords and subcategories from
Component Description and Noun Sequence will be returned.

Maximum number of keywords in compared category: Set the
maximum number of compared category keywords or subcategories to
be used in the analysis.

For our example, we set it to 500. This means when the 500 most
frequently used components in the Component Description category
will be the subject of the analysis.

Chapter 9. Alerting System 233



e Maximum number of keywords in content category: Set the maximum
number of content category keywords or subcategories to be used in
the analysis.

For our example, we set it to 1000. This means that the 1000 most
frequently mentioned noun sequences in the Noun Sequence category
will be the subject of the analysis.

e Maximum number of keyword pairs in content category: When two
content categories are specified, then set the maximum number of
pairs consisting of the keywords and subcategories of the first content
category and the keywords and subcategories of the second content
category.

This is only applicable if we selected multiple content categories. For
our example, we leave the default value as is.

If, for example, we had selected two content categories, Noun
Sequence and the City category, and set this number to 500, then the
Correlation Detection function would compare at most 500 pairs of
combinations of keywords or subcategories of both Noun Sequence
and City category with the keywords or subcategories of the compared
category, Component Description.

* Minimum frequency: Although a collection of documents that is
retrieved under the conditions described above is attached to each
alert, having alerts with only a few documents might be meaningless;
therefore, specify the minimum number of documents required to
detect alerts. Alerts will not be returned if the number of applicable
documents is below the set value.

For our example, we set it to 3. This is a small number for testing only.

e Confidence coefficient: This is a parameter used when statistically
calculating a correlation value (correlation strength). If the coefficient is
set high, a relatively large number of alerts having the sufficient
number of applicable documents for calculating correlation strength will
be returned, and if it is set low, a large number of alerts with the
slightest possibilities will be returned even if there is not a sufficient
number of applicable documents for calculating correlation strength.

For our example, we this parameter to 0.8.
c. Click SAVE to save the parameter setting.

7. Click FINISH EDITING to complete the Correlation Detection alert entry
configuration.
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9.3 Batch processing and result analysis

This section describes in detail the steps involved in running batch processing for
Increase Detection and Correlation Detection and analyzing the results.

9.3.1 Batch processing

After the alert settings are successfully completed via the Alerting System
application, the next step would be to run the batch process to generate the
results of the newly created (or edited) alert. Every time an alert is created or
edited, it is required to run the batch process to generate or update the alert
analysis results. There are two separate processes that should be run for
Increase Detection and Correlation Detection alerts. Running the batch process
would generate an analysis result report file in the
<DATABASE_DIR>\alerting\batch directory.

Note: <TAKMI_HOME:> is the directory where OmniFind Analytics Edition is
installed. For a default installation,<TAKMI_HOME> is set to C:\Program
Files\IBM\takmi

<DATABASE_DIR> refers to your database directory. For our sample, we are
using <TAKMI_HOME>\database\NHTSA_SAMPLE as the DATABASE_DIR.

For generating the analysis results for an Increase Detection alert, open a
command window (on Windows) or shell (on AIX) and execute the command as
shown in Example 9-1.

Example 9-1 Usage of increase alert batch process command

Windows:

> takmi_alert_increase.bat <DATABASE_NAME>
<MAXIMUM_ANALYSIS_TIME_BY_MINUTE> <JAVA_HEAP_SIZE_BY_MB>
AIX:

> takmi_alert_increase.sh <DATABASE_NAME>
<MAXIMUM_ANALYSIS_TIME_BY_MINUTE> <JAVA_HEAP_SIZE_BY_MB>

The arguments have the following meanings:

» <DATABASE_NAME>: The database name defined in the
global_config/database_entries/database_entry name of global_config.xml.

» <MAXIMUM_ANALYSIS_TIME_BY_MINUTE>: Specify the maximum
analysis time in units of minutes.
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» <JAVA_HEAP_SIZE_BY_MB>: Specify the Java heap size for analysis in
units of MB.

Note: The language processing and index creation must be completed within
the database where Increase Detection or Correlation Detection is to be run.
In addition, the Alerting System Web application must not be in operation.

To generate the analysis results for a Correlation Detection alert, open a
command window (on Windows) or shell (on AlX) and execute the command as
shown in Example 9-2.

Example 9-2 Usage of correlation alert batch process command

Windows:

> takmi_alert_correlation.bat <DATABASE_NAME>
<MAXIMUM_ANALYSIS_TIME_BY_MINUTE> <JAVA HEAP_SIZE BY_MB>
AIX:

> takmi_alert_correlation.sh <DATABASE_NAME>
<MAXIMUM_ANALYSIS_TIME_BY_MINUTE> <JAVA HEAP_SIZE_ BY_MB>

The meaning of the arguments are as follows:

» <DATABASE_NAME->: The database name defined in the
global_config/database_entries/database_entry name of global_config.xml.

» <MAXIMUM_ANALYSIS_TIME_BY_MINUTE>: Specify the maximum
analysis time in units of minutes.

» <JAVA_HEAP_SIZE_BY_MB>: Specify the Java heap size for analysis in
units of MB.

9.3.2 Increase Detection results

On completion of the Increase Detection batch processing, the analysis results
for the alerts created (or edited) would be displayed in the Alerting System
application. To view the results for the alerts, follow these steps:

1. Launch the Alerting System from a browser.
For our use case, we enter:
http://localhost:9080/TAKMI_ALERT
2. Select the database for which you had set up an Increase Detection alert.

For our scenario, we use NHTSA_latest, which is the dataset containing the
NHTSA customer complaints. We had created an alert “Early detection” for
this database in section 9.2.1, “Setting up Increase Detection” on page 223.
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3. Select Increase Detection.
4. Click VIEW to see the analysis results (see Figure 9-13).
The VIEW link is generated during the batch processing.

ALERTING SYSTEM Database: NHTSA latest

Increase Detection: Entry List

Entry Name Category Edit Delete | Result
Early detection | Components | CATEGORY  PARAMETERS |DELETE ! / !

Figure 9-13 Increase Detection entry list window after batch processing

The Increase Detection alert result window that lists the alert results would
contain the complete alert configuration details, the last batch processing details,
and the alert results. See Figure 9-14.

ALERTING SYSTEM Database: NHTSA latest

Increase Detection- Alert Results [

. Barly 13 Oct
! atiane detection ik 2007
Category H Compaonents Time setting (by minute) 5
Maximurn number of alerts 100 2
Time (by minute) 2
Maximum number of 5000 Exit status  [H FINISHED
keywords -
Threshold (yellow) 50
Minimurm frequency 1
3 v | Threshold (orange) 10.0
Decaying factor | 0.85
i L Threshold (red) H 200
Time scale [H Week
Rank | Components Frequency | Increase indicator | Jump
1| replace ... bolt(Keyword) 1 783687.6 M | Jump
2 | missing ... bolt{kKeyword) 1 2386.2 M | Jump
3 | up ... gas tank(Keyword) 1 623.5 M | Jump
4| ball joint ... come(Keyword) 1 1644 M | Jump DJH

Figure 9-14 Increase Detection alert results
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The Increase Detection alert results would list the top 100 keywords or
subcategories in the order of maximum increase in frequency of occurrence,
since in this case we have selected 100 as the maximum number of alerts value.
Each entry in the results table would have a Jump link, which would open up the

Text Miner Time Series view for the particular keyword or subcategory for which
the alert is generated.

So in our case, the top 2 results are “replace....bolt” and “missing....bolt". Clicking
the Jump link for these would take us to the Text Miner Time Series view for
these keywords (see Figure 9-15). Examining the time series charts, it shows
that there has been an increase of occurrence of the particular keyword.
Analyzing these results further using the Text Miner, we find that the complaints
about recurring problems are related to the front seat bolts in a particular model
that causes the seat to fly back into extended cab.

pddress @ htip:/flocalhost:9080/TAKMI_MINER /BookmarkloadServiet ~

“TE/T MINER.... TEXT MINER > () NHTSA latest (501376 documents)

00| 00| "00) 00| 00| 00| 00| 00| "00| Q0| 00| 00| 00| ‘00| 00| 00| 00| 00| 00| 00|01 '
34| 35) 36| 37| 38| 39| 40| 41 42| 43| 44| 45| 46| 47| 48| 49| 50| 51| 52| 53| 1| 2

] ] ] ] ] ] ] ]
- - - - - - - -

| =
[ =)
| =

] ] ] ]
- - - -

L
Figure 9-15 Time series view for the Increase Detection alert result
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9.3.3 Correlation Detection results

On compiletion of the Correlation Detection batch processing, the analysis results
for the alerts created (or edited) would be displayed in the Alerting System
application. To view the results for the alerts:

1. Launch the Alerting System from a browser.
For our use case, we enter:
http://Tocalhost:9080/TAKMI ALERT
2. Select the database for which you had set up an Correlation Detection alert.

For our scenario, we use NHTSA_latest, which is the dataset containing the
NHTSA customer complaints. We had created an alert “Parts Finder” for this
database in section 9.2.2, “Setting up Correlation Detection” on page 230.

3. Select Correlation Detection.
4. Click VIEW to see the analysis results (see Figure 9-16).
The VIEW link is generated during the batch processing.

ALERTNG SYSTEM Database: NI

Correlation Detection: Entry List

FINISH EDITING
Enry Compared category (_.“.Dntent Edit Delete | Result
Name category
Parts COMPOMNENT Noun
Finder DESCRIPTION Sequence
[ HEWENTRY |

Figure 9-16 Correlation Detection entry list window after batch processing
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Figure 9-17 shows the Correlation Detection alert result window.

ALERTING SYSTEM Database: NHTSA latest
Ii
Correlation Detection: Alert Results & | |
Entry Name [H Parts Finder 13 Oct 2007
. COMPOMENT (by minute)
Compared category [H DESCRIPTION ] 5
Content category [ MNoun Sequence Time (by minute) [l Il:ne;iitghan 1
Maximum number of alerts  [H 100
Maximum number of keywords in 500 fayay | RINISHED
compared category [H Threshold (yellow) JE |5.0
Maximurm number of keywords in content 1000 Threshold (orange) [ |10.0
category o i
- — Threshold {red) [E 20.0
Maximum number of keyword pairs in 10000
content category
Minimum frequency [H 3
Confidence coeficient [ 0.8

Figure 9-17 Correlation Detection alert results

The result window contains the complete alert because we have chosen the
maximum number of alerts as 100. The results would list the top 100 keyword
(subcategory) combinations from the compared and content categories in the
order of correlation. Each entry in the results table would have a Jump link, which
would open up the Text Miner Docs view for the particular combination of
keywords or subcategories for which the alert is generated.

The top result in the alert results table says that there is a strong correlation
between the keywords “SERVICE BRAKES, AIR:SUPPLY:COMPRESSOR” and
“air compressor.” Clicking the Jump link takes us to the Text Miner Docs view for
the particular combination of keywords. The documents listed under this
combination are all complaints about recurring problems related to a particular
model of air compressors used in trucks. The correlation alert helps to detect the
problems before they reach a breaking point.
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10

Case studies

This chapter describes case studies based on the analysis performed for
different types of data. The purpose of these case studies is to demonstrate the
capabilities and features of IBM OmniFind Analytics Edition (OAE) and to show
you how you can use it to analyze your data.

We cover the following case studies:

» Case study: Technical Help Desk
» Case study: NHTSA
» Case study: e-mail database

At the end of the chapter, we also cover how to apply new rules and customized
dictionary if you made changes to your dictionary and rules.

Note: While this chapter guides you through building a general-purpose text
analytics and text mining solution, we assume that you have read and
understand the key concepts that are discussed in previous chapters. If you
have not done so, we highly recommend that you read them and become
familiar with the contents of those chapters prior to reading these case
studies.
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10.1 Case studies overview

Each case study represents data from different organizations, and each of them
showcases different ways to analyzing customer data using OmniFind Analytics
Edition. We show the work that goes into text analysis and text mining the data.
The same work would be virtually impossible without the help of the robust text

mining tool, OmniFind Analytics Edition.

Case study overview for Technical Help Desk

For the first case study, we obtain data from a Technical Help Desk which
includes complaints and issues from callers. The company goal is to use this
information to detect common complaints and identify unsatisfactory product
attributes so that the company can initiate remedies for these problems before it
is too late.

This case study demonstrates how to perform a generic analysis of data without
knowing what to look for and where to look.

For this case study, we cover:

» The steps required to set up the database (an overview)

» Basic analysis (without knowing what and where to look for data)

» Root cause analysis of problem

The functions and features of OmniFind Analytics Edition that we showcase in
this case study include:

» Category tree

» Part of Speech (looking for high frequency words)

» Category view

» Phrase Constituent (looking for high frequency phrases)

» Search condition buildup

» Voice of customers (looking for high correlation in Category view)

» Rules customization (creating rules to ignore specific data entries so it is
easier to perform analysis on the remaining relevant data)

Case study overview for NHTSA

For the second case study, we obtain data from the National Highway Traffic
Safety Administration (NHTSA). The goal is to use this information to analyze
complaints and discover common concerns related to specific vehicle makers,
models, and components.
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This use case demonstrates how to perform analysis of data in areas of special
concern (for our example, any complaints that are fire related).

The functions and features of OmniFind Analytics Edition that we showcase in
this case study include:

» Dictionary customization (creating a new category to group all related
keywords under that category for analysis)

» Search condition buildup

» 2D Map view (associating problem areas with components under
investigation and showing high correlation problem area)

» Part of speech with Category view (looking for high frequency and high
correlation keywords)

Case study overview for e-mail databases

For the third case study, we obtain data from our internal mail databases. The
goal is to use this information to analyze any concerns or issues related to a
specific area (in our example, it is a Visa requirement).

This case study demonstrates how to perform analysis of data when concerning
a specific subject matter (for example, a project, an action, or a procedure).

The functions and features of OmniFind Analytics Edition that we showcase in
this case study include:

» Customizing dictionary (to categorize area of interests for analysis)
» Customizing rules (to fine tune analysis)

For each case study, we provide an overview of the business scenario, where
the data comes from and what they represent. Then we provide details as how to
do text analytics with these data. Each case study is unique and we recommend
reading through all of them to get a good picture of how you can set up and
analyze your data.

10.2 Case study: Technical Help Desk

This case study is based on the analysis performed for the internal Technical
Help Desk of an information technology company. The purpose of this case
study is to demonstrate the capabilities and features of IBM OmniFind Analytics
Edition and to illustrate ways to use the product for data analysis.
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We demonstrate the use of Category tree, Category view, Part of speech, phrase
constituents, search buildups. In addition, we present a need for rule
customization and how it can be done.

10.2.1 Overview of the business scenario

The case study involves a technology company, which sells hardware, software,
and services to its clients. The company has an internal Technical Help Desk,
which is designed to address all the technical problems related to connectivity,
workstations, hardware, internal applications, passwords, and security issues
faced by the employees. The company needs a text analysis solution that
streamlines and advances the collection, review, and analysis of information
housed in the Technical Help Desk applications to detect and proactively
address escalating end user issues, to build more effective Web support, and in
turn reduce the number of calls to lower the overall operation cost.

The Technical Help Desk department uses a database managed application that
records all the details pertaining to different complaints logged by the employees,
the status of these complaints, and resolutions provided for each of these. They
wanted to use this information to detect the common complaints and identify
unsatisfactory product attributes so that they could initiate remedies for these
problems before it is too late. We demonstrate how OmniFind Analytics Edition is
able to cater to their requirements and use their existing Technical Help Desk
data to discover useful information that can help them increase the Technical
Help Desk efficiency and reduce their operational costs.

Company goal: Detect common complaints and identify unsatisfactory
product attributes so that the company can initiate remedies for these
problems before it is too late.

10.2.2 Technical Help Desk database details

For this case study, we use the Technical Help Desk database, which contains
all the complaints and issues logged by the users or employees. This database
basically contains the different technical complaints related to hardware
problems such as complaints about PCs, software problems such as internal
portals not working, Lotus mail database not responding, network outages, and
any other technical problems faced by the employees. The Technical Help Desk
analysts use a database managed application for logging the calls and recording
the progress and resolution details of the logged calls, and this data is stored in a
relational database.
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In Table 10-1, we identify the schema of the Technical Help Desk database.

Table 10-1 Schema for the Technical Help Desk database

No Column name Data type and description
1 PROBLEM_ID CHAR(9)
Unique sequence number for every problem
reported
2 PROBLEM_CODE CHAR(9)
Predefined codes for different categories of
problems
3 PROBLEM_TYPE CHAR(25)
Type of problem
4 SEVERITY CHAR(1)
Severity of the problem entered by the
user(1-3)
5 ORIGINAL_SEVERITY CHAR(1)
Original severity of the problem(1-3)
6 PROBLEM_ABSTRACT CHAR(256)
Abstract of the problem
7 OCCURRED_DATE CHAR(8)
Date on which the problem occurred
8 OCCURRED_TIME CHAR(8)
Time at which the problem occurred
9 OPEN_DATE CHAR(8)
Date on which the problem ticket is opened
10 OPEN_TIME CHAR(8)
Time at which the problem ticket is opened
11 CAUSE_CODE CHAR(25)
Pedefined generic categories of problem
causes
12 CLOSE_DATE CHAR(8)
Date on which the problem ticket is closed
13 CLOSE_TIME CHAR(8)
Time at which the problem ticket is closed
14 DURATION CHAR(10)

Duration taken for resolving the problem
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No Column name Data type and description
15 LOCATION_NAME CHAR(25)

Location at which the problem occurred
16 GROUP_ID CHAR(40)

Group from which problem was reported
17 RESOLVER_ID CHAR(40)

Analyst in charge of providing resolution
18 RESOLVER_GROUP CHAR(40)

Group to which the resolver belongs
19 FIRST_CALL_ID CHAR(10)

Telephone number of the affected employee
20 FIRST_CONTACT_ID CHAR(25)

Name of the affected employee
21 FIRST_LOCATION_ID CHAR(15)

Location of the affected employee
22 SOLUTION_ID CHAR(9)

Unique Id of the solution provided
23 ITEM CHAR(25)

Category to which the problem belongs
24 COMPONENT CHAR(25)

Another categorization of the problem
25 MODULE CHAR(25)

Predefined module to which problem

belongs
26 SYSTEM CHAR(6)

System which encountered the problem
27 TEAM CHAR(6)

Team maintaining the above system
28 USER_ID CHAR(25)

Id of the maintaining group
29 REPORTER_GROUP CHAR(25)

Group of the reporter
30 REPORTER_ID CHAR(15)

Name of the reporter
31 CURR_TARGET_DATE CHAR(8)

Target date for resolution
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No

Column name

Data type and description

32

CURR_TARGET_TIME

CHAR(8)
Target time for resolution

33

ACCOUNT_ID

CHAR(15)
Affected account

34

CUSTOMERL_ID

CHAR(6)
Different subdivisions facing the problem

35

SOLVED_DATE

CHAR(8)
Actual date of resolution

36

SOLVED_TIME

CHAR(8)
Actual time of resolution

37

DESCRIPTION

CHAR(2048)

Description of the complaint. Free text
data that represents a complaint. This
free text description will be broken down
into nouns, adjectives, verbs or other
parts of speech by the language
processing annotators in OmniFind
Analytics Edition. For the rest of the case
study, we identify the contents of this
column as unstructured source of data.

38

PROBLEM_RESULT

CHAR(256)
Description of the result of the problem in
the form of Free text data

The bold fields from Table 10-1, PROBLEM_ABSTRACT, DESCRIPTION, and
PROBLEM_RESULT are free-formatted, unstructured data fields. The rest of the
fields are structured fields.

10.2.3 Setting up the case study

Figure 10-1 provides a high level overview of the steps involved in setting up the
database.

Create a
database

into CSV
format

Export data

-

CSV to ATML
conversion —>

Natural
Language

Index MIML files 1
processing [ |

Data Ingestor

OAE Preprocessor Indexer

Figure 10-1 High level case study setup overview
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To set up the database, you have to perform the following tasks:
Create a database.

Export data into CSV format.

Edit category tree.

Convert CSYV file to ATML file.

Run natural language processing.

I

Index files.

Database creation

The first step would be to create a database. For this case study. we will create a
database “IGA_HELP” and update the global_config.xml with the new database
entry (Example 10-1).

Example 10-1 Entries in global_config.xml

<?xml version="1.0" encoding="UTF-8"7?>
<global_config>

<params>

<param name="language" value="en"/>

</params>

<database_entries>

<database_entry name="INDEXED DATA_ SAMPLE_EN" path_type="relative"
path="databases/INDEXED_DATA_SAMPLE_EN"/>
<database_entry name="IGA_HELP" path_type="relative"
path="databases/IGA_SAMPLE"/>

</database_entries>

</global_config>

Refer to 4.2, “Database directory creation and registration” on page 58 for
detailed steps on how to create a database.

Exporting data into CSV format

Once you have created the database, the next step is to convert the data to be
analyzed into CSV (Comma Separated values) format. Most of the relational
databases and spreadsheet applications support exporting data to CSV format.
In our case, the Technical Help Desk application stores all the data in a IBM DB2
database.You can use DB2’s export program to export your target table data into
CSV format. In this case, all the contents are stored in a table called IGA_STG,
that resides in a database called IGA_HELP_DB, are exported into a CSV file
called IGA.csv (Example 10-2).
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Example 10-2 DB2 export command

Windows:

db2cmd (Launch a DB2 command window)

db2 connect to IGA_HELP DB

db2 export to IGA.csv of del messages IGA.msg “select * from IGA STG”
db2 terminate

Edit category tree

After the data is converted into CSV format, edit the category_tree.xml to relate
each column in a CSV file to a particular category. Also, edit database settings in
the database_config.xml file in order to define the category edited here as a
standard item (see Example 10-3). Refer to 7.2.1, “Editing the category tree” on
page 168 for more details on editing category tree and database configuration
settings.

Example 10-3 Entries in category_tree.xml

<?xml version="1.0" encoding="UTF-8"?>
<category_tree>

-------

<node id="202" path="PROBLEM_TYPE" name="PROBLEM TYPE" features=""/>
<node i1d="203" path="SEVERITY" name="SEVERITY" features=""/>

<node id="204" path="ORIGINAL SEVERITY" name="ORIGINAL_ SEVERITY"
features=""/>

<node id="208" path="OPEN DATE" name="OPEN_DATE" features=""/>

<node id="209" path="OPEN TIME" name="OPEN_TIME" features=""/>

<node id="211" path="CAUSE_CODE" name="CAUSE_CODE" features=""/>
<node id="215" path="DURATION" name="DURATION" features=""/>

<node 1d="219" path="LOCATION_ NAME" name="LOCATION NAME" features=""/>
<node id="226" path="ITEM" name="ITEM" features=""/>

<node id="227" path="COMPONENT" name="COMPONENT" features=""/>

<node id="228" path="MODULE" name="MODULE" features=""/>

<node 1d="229" path="SYSTEM" name="SYSTEM" features=""/>

<node id="230" path="TEAM" name="TEAM" features=""/>

<node id="240" path="ACCOUNT_ID" name="ACCOUNT_ID" features=""/>
<node id="241" path="CUSTOMER_ID" name="CUSTOMER_ID" features=""/>
</category_tree>

After editing the category tree, edit the database settings to prevent the newly
registered categories in the category tree from being edited by the Dictionary
Editor tool. See Example 10-4.
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Example 10-4 Entries in database_config.xml

<category entries>
<l-- Specifies subroot categories for system-reserved
categories. -->

.......

<category entry name="reserved by system" value=".PROBLEM ID"/>
<category entry name="reserved by system" value=".PROBLEM_ CODE"/>
<category entry name="reserved by system" value=".PROBLEM TYPE"/>
<category entry name="reserved by system" value=".SEVERITY"/>
<category entry name="reserved by system" value=".ORIGINAL SEVERITY"/>
<category entry name="reserved by system" value=".0CCURRED DATE"/>
<category entry name="reserved by system" value=".0CCURRED TIME"/>
<category entry name="reserved by system" value=".OPEN DATE"/>
<category entry name="reserved by system" value=".OPEN_TIME"/>
<category entry name="reserved by system" value=".CAUSE _CODE"/>
<category entry name="reserved by system" value=".CLOSE DATE"/>
<category entry name="reserved by system" value=".CLOSE TIME"/>
<category entry name="reserved by system" value=".DURATION"/>
<category entry name="reserved by system" value=".FIRST CALL ID"/>
<category entry name="reserved by system" value=".FIRST_CONTACT ID"/>
<category entry name="reserved by system" value=".FIRST _LOCATION ID"/>
<category entry name="reserved by system" value=".LOCATION NAME"/>
<category entry name="reserved by system" value=".GROUP_ID"/>
<category entry name="reserved by system" value=".RESOLVER_ID"/>
<category entry name="reserved by system" value=".RESOLVER GROUP"/>
<category entry name="reserved by system" value=".SOLUTION ID"/>
<category entry name="reserved by system" value=".ITEM"/>

<category entry name="reserved by system" value=".COMPONENT"/>
<category entry name="reserved by system" value=".MODULE"/>

<category entry name="reserved_by system" value=".SYSTEM"/>
<category_entry name="reserved_by system" value=".TEAM"/>
<category_entry name="reserved_by system" value=".USER_ID"/>
<category_entry name="reserved_by system" value=".REPORTER_GROUP"/>
<category entry name="reserved_by system" value=".REPORTER_ID"/>
<category_entry name="reserved_by system" value=".CURR_TARGET DATE"/>
<category_entry name="reserved_by system" value=".CURR_TARGET TIME"/>
<category_entry name="reserved_by system" value=".ACCOUNT_ID"/>
<category_entry name="reserved_by system" value=".CUSTOMER_ID"/>
<category_entry name="reserved_by system" value=".SOLVED DATE"/>
<category_entry name="reserved_by system" value=".SOLVED TIME"/>
</category_entries>
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CSV to ATML conversion

The data in CSV format must be converted into ATML, which is the standard

input format for OmniFind Analytics Edition. See 4.5, “Generating ATML files” on

page 70 for a comprehensive study on the CSV to ATML conversion.

Before running the Data Ingester command, edit the file,
data_ingester_config_csv2atml.xml to provide the CSV related column
information.

Example 10-5 Entries in data_ingester_config_csv2atml.xml

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE ingester config SYSTEM "data_ingester config.dtd">
<l--

........

..........

<param name="csv.column.text.indexes" multivalued="yes">
<value>37</value>

<value>38</value>

</param>

..........

Index of the first row to be read. 1, 2, ... are available.
If not specified, Ingester will read all rows as data for TAKMI.

<param name="csv.row.firstindex" multivalued="no">
<value>1l</value>

</param>

<l--
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-

<param name="csv.column.names" multivalued="yes">
<value>.PROBLEM_ID</value>
<value>.PROBLEM_CODE</value>
<value>.PROBLEM_TYPE</value>
<value>.SEVERITY</value>
<value>.0RIGINAL_SEVERITY</value>
<value>.PROBLEM_ABSTRACT</value>
<value>.0CCUR_DATE</value>
<value>.0CCUR_TIME</value>
<value>.0PEN_DATE</value>
<value>.0PEN_TIME</value>
<value>.CAUSE_CODE</value>
<value>.CLOSE_DATE</value>
<value>.CLOSE_TIME</value>
<value>.DURATION</value>
<value>.FIRST_CALL_ID</value>
<value>.FIRST_CONTACT_ID</value>
<value>.FIRST_LOCATION_ID</value>
<value>.LOCATION_NAME</value>
<value>.GROUP_ID</value>
<value>.RESOLVER_ID</value>
<value>.RESOLVER_GROUP</value>
<value>.SOLUTION_ID</value>
<value>.ITEM</value>
<value>.COMPONENT</value>
<value>.MODULE</value>
<value>.SYSTEM</value>
<value>.TEAM</value>
<value>.USER_ID</value>
<value>.REPORTER GROUP</value>
<value>.REPORTER_ID</value>
<value>.CURR_TARGET_DATE</value>
<value>.CURR_TARGET_TIME</value>
<value>.ACCOUNT_ID</value>
<value>.CUSTOMER_ID</value>
<value>.SOLVED_DATE</value>
<value>.SOLVED_TIME</value>
<value>.DESCRIPTION</value>
<value>.PROBLEM_RESULT</value>
</param>

<l--
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-

<param name="csv.date.format.list" multivalued="yes">

<value>yyyy-MM-dd hh:mm:ss</value>
<value>yyyyMMdd</value>
<value>yyyy-MM-dd</value>
<value>yyyy/MM/dd</value>
<value>MMdd</value>

</param>

<l--

<param name="csv.column.index.id" multivalued="no">

<value>l</value>

<param name="csv.column.index.date" multivalued="no">

<value>10</value>
</param>
<l--

<param name="csv.column.index.title" multivalued="no">

<value>6</value>
</param>
</data_source>

</ingester _config>
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Run the Data Ingester command to convert the CSV data into ATML based on
the entries in the data_ingester_config_csv2atml.xml (Figure 10-2).

C:\OAE\database\IGA_SAMPLE>takmi_data_ingester.bat
conf\data_ingester_config_csv2atml.xml c:
\oae\data\raw\iga_samples.csv db\atml\IGA SAMPLE.atml
Processing start.

Processing completed for total 88712 documents.

C:\OAE\database\IGA_SAMPLE>

Figure 10-2 Output of Data Ingester command

Natural language processing

Language processing is done for all the ATML files, generated by the Data
Ingester to create output MIML files.You have to run the
takmi_nlp_resource_deploy command, which allocates the necessary resources
to be used in language processing, before executing the takmi_nlp command,
which performs language processing on the extracted data in the ATML format.
Refer to 4.6, “Natural language processing” on page 78 for more details on
different steps involved in language processing.

Indexing

The OmniFind Analytics Edition preprocessor analyzes the data and extracts and
records different entities of interest into MIML files. We would use the indexer
component to index these MIML files for easy retrieval and search. In our case,
as it is a new index, we run the takmi_index command to create the indexes.
Refer to 4.7, “Indexing” on page 81 for details on the indexing process and the
steps involved.

10.2.4 Basic analysis

Our focus, in this section, is more on how to analyze the results and infer
meaningful insights or information from these results. OmniFind Analytics Edition
provides four Web applications, Text Miner, Dictionary Editor, Rules Editor, and
Alerting System, which can help you in analyzing your results. We are using
mostly Text Miner and Dictionary Editor in this section to extract valuable facts
and trends from the Technical Help Desk data.
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To perform a basic analysis when you do not know what and where to look for
information, follow these steps:

1. To start, log in to the Text miner application using the URL:
http://localhost:9080/TAKMI_MINER
This opens the database selection page of Text miner.

2. Select the database.

We will select IGA_HELP database, which is the database having the
Technical Help Desk data, and we will be analyzing this database throughout
this case study. Selecting the database takes us to the Text Miner main page
which contains the category tree for the selected IGA_HELP database and
the different analysis views which we are using to analyze the Technical Help
Desk data. It will also have a search panel and a tools menu. Refer to
Chapter 5, “Text Miner mining basics” on page 87 for detailed explanations on
the Text miner user interface and features.

The category tree would have all the categories related to the Technical Help
Desk data that we created while editing the category tree after exporting the
data into OmniFind Analytics Edition as shown in Figure 10-3. It would also
have some default categories such as Part of Speech, Phrase Constituent,
and Joice of Customer which are the categories containing information based
on the analysis done on the unstructured data. These categories would have
the Technical Help Desk data classified based on the different entities
extracted from the unstructured fields such as description and problem
abstract (Figure 10-3).
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Figure 10-3 Text Miner user interface

3. Now, let us try to dig into the data and see what is hidden beneath. We start
by selecting Part of Speech as vertical category. The Part of Speech category
contains the Technical Help Desk data categorized based on the part of
speech components extracted from the unstructured data.

Click the Category tab to view the different keywords under this category and
their frequency as shown in Figure 10-4.
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Figure 10-4 High frequency words under the Part of Speech category

We can see words such as be, and, not, have, and so on, as the mostly used
words which fall under the Part of Speech category. These are a set of words
we expect to see at a high frequency, and so this does not surprise us in
anyway.

4. Let us move to the next category, Phrase constituent. This category classifies
data based on different combinations of phrases such as Adjective Noun,
Noun V-ing, Noun Verb and so on.

Select Phrase constituent as the vertical category and click the category tab
to view the different keywords listed under this category as shown in
Figure 10-5.
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Figure 10-5 High frequency words under the Phrase Constituent category

If you look at the high frequency keywords under the Phrase Constituent
category, you can find entries like “NetView®....automation” , “ short....name”,
and so on.

5. Let us drill down and check the documents under these. Select the first two
keywords in the list, “NetView....automation” and “ short....name” and click
ADD a Search Condition button as shown in Figure 10-6.
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Figure 10-6 Adding a search condition

This would drill down our search from 88712 documents, which is the total
number of documents loaded, to 7478 documents containing the two phrases
that we selected as shown in Figure 10-7.

BEARCH CONDITION & Searched documents: 7478 documents
MO AUL a 2earcn Lonaimon
Keywod| [ npr WNOTL ]

Searched documents: 7478 documents

KEYWORD: NetView ... automation(*Phrase Constituent) 7426 docs DELETE
OR 7478 docs DELETE
KEYWORD: short ... name(*Phrase Constituent) 7208 docs DELETE

Figure 10-7 Search condition selected

6. Now, let us find out what are the documents under these keywords. Click on
the Docs tab on the View pane to view the documents containing the
selected phrases (Figure 10-8).

Chapter 10. Case studies 259



MEUC3 JOB QCH02053(JOB13303) ABENDED U065 : | o~ 20060218 08 §3:10

Text

.DESCRIPTION: MEUC3 JOB QCH02053(JOB13303) ABENDED U0E5 : | o~ 20060218 08 (3:10
08:10:16.080246-20060218 C3SSDSAERD EQQE036l JOB QCH02053(JOB13303) ENDED IN ERROR
U0B5. PRTY=6 " APPL = ACHHKP@QCHREQ1 . WORK STATION = C3C3, |1A = 0602181900 This recor
has been automatically generated from the MetView automation system FGQZ0 running on MEUHQ If yo
should not have been the first recipient of this record (check the Problem Audit Trail to confirm) then you ¢
contact the Systems Automnation taskid on Lotus M.

Detail

DETAIL

andard Date

20060218

Title

MEUC3 JOB QCHO02031(JOB13304) ABENDED U0B5 : | o~ 20060218 08 3 :10

Text

.DESCRIPTION: MEUC3 JOB QCH02031(JOB13304) ABENDED U065 : o~ 2006021808 3:10
08:10:16.269645-200602158 C3SSDSAERO EQQED36] JOB QCHO2031(JOB13304) ENDED IN ERROR
U0B5. PRTY=6 | APPL = ACHHKP@QCHREO1 , WORK STATION = C3C3, |A = 0602181900 This recor
has been automnatically generated from the MetView automation system FGQZ0 running on MEUHQ f ye
should not have been the first recipient of this record (check the Problem Audit Trail to confirm) then you ¢
contact the Systems Automation taskid on Lotus M._..

Detail

DETAIL

andard Date

20060218

'I'ltlel MEUC3 JOB QCH02151{JOB13305) ABENDED UOB5 : | o~ 20060218 08 3 :10

Figure 10-8 Docs view for the selected search condition

When you analyze these documents, you will be able to find out that these
are auto-generated messages created by the IBM Tivoli® NetView
automation system, whenever the Notes servers encounter some error. At

this point in time we are more interested in analyzing the complaints and
issues logged by the employees and their status, rather than auto-generated
messages created by the message processor systems. So let us try to group
and isolate these auto-generated messages or documents, so that we can
analyze the rest of the dataset without bumping into these, while searching for
issues logged by the employees. If we closely examine the documents listed,
we find out that all these documents have a same auto-generated format and
the string “automatically generated from the NetView automation” repeats in
all the documents.

Creating rules to ignore specific data entries

Let us create a new category, System message. Associate a rule with the
category to detect and group all the documents containing the above string.

To create a new category, use the Dictionary Editor application as shown in
Chapter 7, “Customizing the dictionary” on page 165. For details about creating a
new rule, refer to Chapter 8, “Customizing rules” on page 189.
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To create the new category and a rule:

1. Log in to the Dictionary Editor application using the URL:
http://yourhostname:9080/TAKMI_DIC

2. Create a category (Figure 10-9).

Click Select database to select the IGA_HELP database. First, we will create
a category to house the auto generated documents. Click Edit category tree
to add a new category, System messages.

address 4] https/flocalhost:3080/TAKMI_DIC/

DICTIONARY EDITOR

Current Database Category Tree
IGA_HELP Add Root Category

(System Messages)f#_:l. ubcate Rename De

Menu

Select Database
Configuration
Edit Category Tree

Edit Keywords
Edit Rules

Help

Figure 10-9 Create new category

3. Create a rule.

Once we have created the category, the next step is to create a rule that
would associate all the documents having the string “automatically generated
from the NetView automation” to the newly created System Messages
category. Click Edit Rules to add a new string rule to the category, System
Messages. Example 10-6 shows the pattern file for the newly created rule.

Example 10-6 Pattern file for the system messages rule

<?xml version="1.0" encoding="UTF-8"?>

<pattern-list lang="eng">

<mi Tabel="-0" category=".system messages" value="system messages">
<w id="0" str="automatically generated from the NetView
automation”/></mi>

</pattern-list>
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You can add the rule through Rule Editor. You can also do so directly from
the rule file. After creating the new category and rule, run the language
processing and reindex the MIML files for the changes to be effective and to
force the new category to appear in the Text Miner application. Refer to
Chapter 4, “Data ingestion and indexing” on page 55 for more details on
language processing and indexing.

4. Log in to the Text Miner application and check for the newly created category
System Messages shows up (Figure 10-10).

[H*Part of Speech | Top |

*Phrase Constituent

“oice of Customers Database IGA_HELP was loaded.
ACCOUNT_ID N
CALUSE_CODE
COMPOMNENT
CUSTOMER_ID
DURATION
ITEM
LOCATION_MAME
MODULE
OPEMN_DATE
OPEM_TIME
ORIGIMAL_SEVERITY
FROBLEM_TYPE
SEVERITY
SYSTEM

Systemn Messages )

TEAM

Figure 10-10 Newly created category displayed in Text Miner

5. To exclude the auto-generated documents from appearing in the analysis
results, select System Messages as the vertical category, select the system
messages keyword in the Category view, select Not in the Search condition
and click Add to Search Condition. Excluding system messages through the
search condition brings up a subset of 81178 documents from a total of
88712 documents (Figure 10-11).
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Figure 10-11 Excluding documents under category System Messages

10.2.5 Root cause analysis

We have excluded the auto generated messages from our search subset now.
Let us try to analyze the problems reported by the users and drill down to the root
cause of these problems to possibly identify the hidden facts which could help us
in finding solutions to these problems and thereby increasing operational
efficiency of the Technical Help Desk.

1. Let us start by selecting the PROBLEM_TYPE category which list all the
different problems logged. Select PROBLEM_TYPE as vertical category and
click the Category tab to view the list of problems and their frequencies.
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Figure 10-12 Category view for PROBLEM_TYPE category

In the category view for the PROBLEM_TYPE category, you can see
keywords such as “SERVICE”, “HOWTQO”, BREAK/FIX” and so on, which are
predefined labels for different kinds of problems used by the Technical Help
Desk analysts. Every data entry would have a problem type depending on the
nature of the problem logged. As shown in Figure 10-12, the fifth category in
the list is OVERHEAD, which corresponds to problems that should not have
landed in the Technical Help Desk. So eliminating these calls would definitely
improve the Technical Help Desk efficiency.

2. Let us drill down and find out what exactly these problems are. Select the
check box for OVERHEAD and click ADD a Search Condition button. This
way we can narrow down to the documents pertaining to OVERHEAD
category. Every time we add a search condition we are narrowing down our
set of documents of interest. Adding OVERHEAD to the search condition
brings up a subset of 3573 documents from a total of 88712 documents as
shown in Figure 10-13.
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Figure 10-13 Adding OVERHEAD search condition

Now we have narrowed down to a subset, which has user complaints that
should not have landed in the Technical Help Desk.

3. We analyze this further by selecting the Voice of Customers category. Voice

of Customers categorizes the documents on the basis of the user’s response
to the encountered problem, which can be favorable, unfavorable, question,
gratitude and so on. By selecting Voice of Customers on the OVERHEAD
subset, we can identify the major issues or responses logged by the users. To
view these, select Voice of Customers as the vertical category and view the
category tab (Figure 10-14).
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Figure 10-14 Category view for Voice of Customers category
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In the category tab in Figure 10-14 on page 265, you can see keywords such
as “unable to find”, “good”, and “want to reset”, listed in the descending order
of their frequencies. The fourth entry in the list, “need telephone” has a higher
than normal correlation with the OVERHEAD subset.

Let us drill down and get to the root cause of this. Select the “need telephone”
keyword and add it to the search condition. This brings up a subset of 166
documents which is common to both OVERHEAD and need telephone
subsets (Figure 10-15).

Searched documents:166 documents
EXCEPT KEYWORD: system messages(Systern Messages) 81178 docs DELE

AND lé6 docs DELETE KEYWORD: OVERHEAD (PROBLEM_TYFE} 3573 docs DELH

KEYWORD: need telephone(*Voice of Customers) 144 docs DELE

Title | boulder caller needs telephone support

.DESCRIPTION: boulder caller needs telephone support.
Text
.PROBLEM_RESULT: x-fer call to tasha from shc.

Detail | DETAIL

Standard Date | 20060103

Title | t/1 295-7801 need telephone support in Poughkeepsie

.DESCRIPTION: Caller:] | Tiv. 26523604 Site: Poughkeepsie Proble
need telephone support./ign

Text
.PROBLEM_RESULT: Tiv. 26523604 TSA action: Transferred to Carol @ SBC./fgn

Detail | DETAIL

Standard Date | 20060104

Figure 10-15 Docs view for the need telephone-OVERHEAD subset

As we look through this list of documents, there are many cases where the
calls are coming into Technical Help Desk which should have been routed to
the Telephone Help Desk (that resolves telephone related issues). This
needs to be fixed upstream by routing the calls correctly. One way of
achieving this can be by enhancing the menu selection that users go through
on the IVR with explicit messages about calling the Telephone Help Desk for
telephone related issues. Reducing these calls would result in significant
decrease in operational costs.
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In very few steps, we demonstrated the usage of OmniFind Analytics Edition to
analyze 88712 documents to identify calls that the support center should not
handle. By identifying this issue and resolving it, the improvement to the system
would increase productivity.

Other types of problems discovered through this type of analysis include
problems caused by specific parts of a computer. After much investigation, it was
discovered later that the computer component is not manufactured to standard.
With redesign of the specific parts, the problem is solved. Support center
handling of this type of issues has been reduced.

10.3 Case study: NHTSA

This case study applies analysis to sample data that is downloaded from the
National Highway Traffic Safety Administration (NHTSA). The case study details
the usage of IBM OmniFind Analytics Edition to analyze the complaints
registered by the state traffic police and vehicle drivers to discover common
concerns related to motor vehicles and safety.

We showcase search condition buildup, 2D Map view, and mining information
using Part of speech with Category view to look for high frequency and high
correlation keywords. In addition, we present the need for dictionary
customization and how it can be done.

10.3.1 Overview of the business scenario

NHTSA is a government agency in United States of America whose mission is to
save lives, prevent injuries, identify vehicle related crashes, and reduce them.
To accomplish their mission, here are a few practices adopted by the agency:

» Conducts controlled crash tests and publishes results on new models from all
the car manufacturers.

» Publishes recall information about equipment found to be faulty by the
manufacturers and dealers.

» Provides a Web interface to allow traffic police and vehicle drivers to register
complaints on accidents and notable vehicular incidents.

» Publishes product ratings on car seats from various manufacturers.

» Publishes databases that relate to complaints and product recalls and crash
investigations for free downloads.
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Refer to the NHTSA Web site at http://www.nhtsa.gov/ to learn more about the
agency.

The agency wants to be able to identify any malfunctioning or mal-manufacturing
components in a particular vehicle model or a particular model that is causing
abnormally high number of incidents. The agency needs to discover any unusual
problems related to auto company makes, models, components, location, and
other factors, and investigate and discover root causes or trend for particular
type of incidents.

Agency goal: Identify potential health and safety hazard on the road through
complaints logged on the Web site. Take preventive measure to avoid future
accidents caused by the hazard.

10.3.2 NHTSA database details

For the scenario described in this case study, we download the NHTSA
complaints database and apply analytics to the data.

The NHTSA complaints database is available to download at:
http://www-odi.nhtsa.dot.gov/downloads/list.html.

The NHTSA complaints data contains all safety-related defect complaints
received by NHTSA since January 1, 1995.

Note: NHTSA updates the published data on a periodic basic. The data might
be changed since we last downloaded the data.

The NHTSA complaints database consist of multiple rows of complaint incidents.
Each row contains multiple column data separated by a TAB character. The
NHTSA complaint database resembles contents of a relational database table.

Table 10-2 outlines the schema of the NHTSA database.

Table 10-2 Schema for the NHTSA complaints database

S No Column Name Data Type and description

1 CMPLID CHAR(9)
NHTSA's Internal Unique sequence number.

2 ODINO CHAR(9)
NHTSA's Internal reference number. This number can
be repeated for multiple components.
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S No

Column Name

Data Type and description

3 MFR_NAME CHAR(40)
Manufacturer’s name
4 MAKE CHAR(25)
Vehicle/equipment make
5 MODEL CHAR(256)
Vehicle/equipment model
6 YEAR CHAR(4)
Model year, 9999 if unknown or N/A
7 CRASH CHAR(1)
Was vehicle involved in a crash, "Y' or 'N'
8 FAILDATE CHAR(8)
Date of incident (YYYYMMDD)
9 FIRE CHAR(1)
Was vehicle involved in a fire "Y' or 'N'
10 INJURED NUMBER(2)
Number of persons injured
11 DEATHS NUMBER(2)
Number of fatalities
12 COMPDESC CHAR(128)
Specific component's description
13 CITY CHAR(30)
Consumer's city
14 STATE CHAR(2)
Consumer's state
15 VIN CHAR(11)
Vehicle's VIN#
16 ADATE CHAR(8)
Date added to file (YYYYMMDD)
17 LDATE CHAR(8)
Date complaint received by NHTSA (YYYYMMDD)
18 MILES NUMBER(6)
Vehicle mileage at failure
19 OCCURENCES NUMBER(4)

Number of occurrences
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S No | Column Name Data Type and description

20 CDESCR CHAR(2048)

Description of the complaint. Free text data that
represents a complaint. This free text description
will be broken down into nouns, adjectives, verbs or
other parts of speech by the language processing
annotators in OmniFind Analytics Edition. For the
rest of the case study, we identify the contents of
this column as unstructured source of data.

From Table 10-2, the bold field, CDESCR, is an unstructured data field.

As a prerequisite to use OmniFind Analytics Edition’s batch commands, we
followed the instructions provided by NHTSA to import the downloaded data and
convert it into CSV format. Refer to the import instructions provided by NHTSA at
http:
//www-odi.nhtsa.dot.gov/downloads/folders/Complaints/Import_Instructions.pdf.

With the NHTSA complaints database now available in the desired CSV format,
you can refer to Chapter 4, “Data ingestion and indexing” on page 55 to learn
about the building a OmniFind Analytics Edition index.

10.3.3 Basic analysis

270

In this scenario, we are concerned with identifying components and the
associated vehicle model that were reported in the most number of fire-related
incidents. Once we identify the component and the model, we can read the
reported complaints and understand the component problem.

Note: Vehicle manufacturer names and models are blacked out.

In all the figures to follow, we have to black out the names of vehicle
manufacturers and models.

Customizing dictionary (creating a new category)

Because we want to identify components of vehicles that cause fire-related
incidents, we therefore want to mine any vehicle component related information
in the complaints. To do so, we customize the OAE dictionary to list all vehicle
component related words in a new category called Component Description.
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Using the Dictionary Editor, we add the components-related keywords in the
Component Description category. Keyword examples are:

alarm

air bag (or airbag)
control module

seal

parking Tight
spare tire

fuel injection
wheel

heating system
timing belt

engine

engine check Tight
cruise control
cruise control switch

Model of cars in the complaints are provided (in the structured content field).
Therefore, we do not need to do any special customization to mine data
associated with a particular model. This scenario is an example where we can
use both the structured content with unstructured content to analyze data and get
information that we are looking for.

Using both search and 2D Map (on Model and Component Description), we can
narrow down the components that are associated with fire incidents.

Fire incident analysis

The following are the sequence of actions we use to identify problem
components and models that are associated with fire incidents:

1. Enter fire in a keyword search. Figure 10-16 shows the results of the keyword
search. We discover there are 20569 incidents out of the 501376 complaints
registered in the NHTSA database.

1= H CO DI ¥ Searched documents: 20569 documents
= AND
M NOT ADD a 5S¢
ll{eywurdl ' 0OR i

Searched documents: 20569 documents
KEYWORD: fire 20569 docs DELETE

Figure 10-16 Search condition for fire
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2. We are interested in specific components and their associated models that
are related to fire. So, from the Category tree, we select MODEL using the
horizontal arrow and COMPONENT DESCRIPTION (vertical arrow). From
the VIEWS, we select the 2D Map view. Figure 10-17 shows the search

results.
VIEWS Top Docs Category Time Series Topic Delta RrhJIEW ‘
4 Category: MODEL =+ Category : COMPONENT DESCRIPTION
List: © Subcategories & Keywords List:  Subcategories & Keywords
Sort: ' Frequency ¢ Alphabet Sort: ' Frequency ¢ Alphabet
q ¥ P q ¥ P
Max lines: ¢ qp & 20 850 100 Max lines: ¢ qp & 20 850 100
z (2 | [e [l l2zlalzlzlzlzlz B e |23
o m m m m m o I o m m m m m m g
= (o] (o] (o] (o] (o] = = = — — — — (o] (9]
= = = = = = = (9] = = = m
m E E E E E m = m @ @ @ @ E E Y
(9] (9] (9] (9] (9] (9] L] =
Z b b b ¥ b zZ (e |12 (S |2 |9 |2 |8 [8 |3
[} — — — — — [w] [} m m m m — — =
m o o o o o m a m = = = = o o =
= - - - - - = o = - - - - - - =
o w w w w w o o (0] (0] (9] (0] w w =
] = | = = = = o] = = = = b= =1 = =
= m m m m m = o = w wn w w m m o
m = = = = = m |z [m (e (e |e |e |2 |2 |=
g |2 |s2 |2 |g |2 |8 (2 [8 |2 |2 |2 |2 |2 [& |3
[s) @ 3] = @ o = o m m m m = = =
[ = = = = C ~ C 0 5 o = m
= 5 5 5 & Z |19 |2 |2 | |“® |ma |2 (2 |3
@ = =4 = @ = @ o m [ = £ <
i = 1251 | 5 = m | S e [2 |2 2 |oe |3 |2
= o = m = @ = = o 7]
[l = = = @ (] o = ] =
: = 5 = = o m m = = =
Subcategories! = = = % = & 3 9 = % =
i z = = o] =
EITLE o 5 1060 |= |99 |3 =z 19 @ & |2
b m = -~ = m ) =
14} o [=] =} b3 %) 2] = 371
= s m N 5] < - =
= o] 4 739 0] w — o
= o o m = = )
m =] Y = g o Bl
2249|2193 z R B 8
o [
1045 526 2 c
@ o
% )
(] 395
l
3
=
(]
w
444
L] 45 42 36 36 1 36 7 1 2 16 |1 12 |a 20
459 MODEL A |05 0.6 07 0.8 a5 1.0 0.1 oo oo o7 |of 05  |o1 1.2 13
| 49 44 12 23 ] 44 4 0 1 8 5 4 3 26 30
395 MODEL B = 07 02 - 15 00 o 00 |oz o 01 |oo |20 |25
I 5 50 a4 21 2 16 18 115 |21 1 0 1 3 3 2
381 MODEL C .- 0a 23 0s 00 04 - 11 oo o 00 |oo o1 foo
IS 65 60 a7 24 52 21 8 15 7 0 4 3 17 14
370 MODEL D |2 1.1 09 06 1.9 06 02 |os foz foo |ol 01 foa 12 |10
L 36 35 6 14 1 3 3 0 3 1? 56 |23 |9 B 17
306 MODEL E |07 07 0.1 0.4 0.0 0.0 00 oo oo | 18 |os |03 16

Figure 10-17 2D map with Car models and categories on a fire search condition
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From Figure 10-17, we can easily discover high frequency and correlations
between the following components and their associated models:

— ELECTRICAL SYSTEM:IGNITION:SWITCH and MODEL B
— VEHICLE SPEED CONTROL:CRUISE CONTROL and MODEL C
— FUEL SYSTEM, GASOLINE:FUEL INJECTION SYSTEM and MODEL E

10.3.4 Root cause analysis

After we know the components with the associated vehicle models that cause fire
accidents, let us now focus on discovering the root cause of problems. That is, let
us see why the identified components are causing fire.

For our scenario, we focus on the root cause of ELECTRICAL SYSTEM:
IGNITION:SWITCH and MODEL B.

Continuing from the previous analysis, we discover the root cause of the problem
as follows:

1. Click the circle highlighted in Figure 10-17. This action generates a new
search condition to narrow down a database with 501376 documents to 107.
Figure 10-18 shows the resulting search condition.
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Category Tree TOOLS & Bookmark Bl Report Elcsv

= COMPONENT DESCRIPTION SEARCH CONDITION ¥ Searched documents: 107 documents

4 Part of Speech

SORT  Config © Type " Name IKey'word igzD [~ NOT ADD a S¢
EH Part of Speech
Phrase Constituent L Searched doc ts: 107 doc t

CAMPAIGN NUMBER KEYWORD: fire

CITY

COMPONENT
DESCRIPTION

CRASH

B Components

H Customer's Voice
DEATHS

B Exploring
FAILDATE
FIRE
INJURED
LDATE
MILES
MODEL
MODEL YEAR
OCCURENCES
SEQUENCE NUMBER
STATE

EH Troubles

VEHICLE/EQUIPMENT
CORP

VEHICLE/EQUIPMENT
MAKE

AND 107 docs DELETE KEYWORD: AEROSTAR(MCODEL)

KEYWORD: ELECTRICAL SYSTEM:IGNITION:SWITCH
(COMPONENT DESCRIPTION)

VIEWS Top Docs WeETENINLE Time Series Topic Delta 2D Map

4 Category: Part of Speech
List: " Subcategories ' Keywords
Sort: ' Frequency & Correlation ¢ Alphabet
Max lines: €20 € 50 & 100 € 200 © 500

0000000000000000000000

O OO00CCOOCOOCOOCOOCO OO0

@AND CORNOT  ADD a Search Condiion |
Search | Keywords Frequency Correlation
O 99v-029 3 |mm 5724 |mm
(] Ignition 18 | o— 55.2 | mm
[ ignition switch 47 | o—— 448 |m
O 96v071000 4|m 435|m
o |fire 107 | ———— 20.2|m
(@_|shott 32 | e— 12.9])
C ] catch 36 | eo— 11.2|m

Figure 10-18 listing by POS category

2.

We now narrow down the actual problem with ignition switch. The fire could
be triggered by over heating of the switch or wires get short circuit. This can
be done in different ways. In Figure 10-18, we display the 107 documents
categorized by the Part of Speech. When the list is sorted by correlation, we
discover the keyword short is referred in 32 documents out of 107 documents
and has a correlation of 12.9.

Because short has a high correlation, we drill down on the related documents.
Select the keyword short and add it to the search condition. Figure 10-19
shows the document view of the resulting 32 documents.
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Detail
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19970123

Title

46441

Text

DESCRIPTION: Vehicle was parked, engine compartment fire , under dash and steering column, v
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Detail

DETAIL
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Title

29485
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DESCRIPTION: \iahi o inB S = T

Figure 10-19 Docs view of the search condition

4.

Click DETAIL on one of the document to see the complaint description logged
by people. Figure 10-20 shows the details of one of the listed documents.
From the complaint description, we find the ignition switch caused fire
because of short circuit. The other complaints in the listed documents can be
read to confirm the similarity.
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A TEXT MINER - OmniFind Analytics Editi i [=[}

| Document Inspector |

Document Information
Document ID | 128026

Title 128026

DESCRIPTION: Electrical short in the ignition switch, causing the vehicle to

= catch on fire in the steering column (the vehicle was in the off position). *ak

Standard Information

Category Keyword

CAMPAIGN NUMBER 808029

CITY HIA LEAH

COMPOMENT DESCRIPTION ELECTRICAL SYSTEM:GNITION:SWITCH
CRASH M

FAILDATE 19961029

FIRE Y

MODEL messmm MODEL B

Figure 10-20 Details of a listed document.

5. The information discovered by the TAKMI MINER can be leveraged by
NHTSA to contact the manufacturer and get the product recalled and fixed.

In very few steps, we demonstrated the usage of OmniFind Analytics Edition to
analyze 501376 documents to discover that short circuit of ignition switches in
MODEL B is the cause for quite a number of fire related incidents. To achieve
the similar findings by humans, it could take considerable resources, time and
energy.

10.3.5 Sample view usage

As discussed in Chapter 5, “Text Miner mining basics” on page 87, OmniFind
Analytics Edition provides many views that help you analyze your data. We
reiterate some of the views we covered in that chapter here for the completeness
of the case study.

Time Series view
Using the Time Series view, you can see the frequency count of the search
results over a period of time.

Figure 10-21 shows there are 94 occurrences of fire related incidents by each
year. From the view, we discover an abnormal increase in the fire related
incidents in year 1995 (increase from 10 in year 1994 to 50 in 1995). This view is
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ideal for analysts to identify abnormal trends or study the impact of some positive
fix in automobiles. A sudden increase in the frequency during a particular period
of time usually requires further investigation. This might be where you can
discover a bad auto component produced in a certain year that is causing a lot of
problems.

Searched doc ts: 94 doc
KEYWORD: fire 94 docs DELETE

VIEWS Top Docs Category [Ril\PRENEYE Topic Delta 2D Map

= Time Series

Time scale: #Year  Haff © Quarter ¢ Month © Week ¢ Date  Dayofmonth ¢ Day of week

From-timeINot specified vI To-timeINot specified vI

| & AND © OR [T NOT ADD a Search Condition ||

Search | S O O O N
Year ‘84| 86| B8 | 90| 92| 93| 94| 95| 96

Frequency

o 0 1] 1] 1] 1] I
- - - - - -

Figure 10-21 Time Series view

Topic view
In a Topic view, the frequency counts and deviations of the keywords are
displayed over a period of time. Unexpected spikes in the deviations are marked

by pink bars. The highlighted spikes are hints for the analysts for more in-depth
analysis.

Figure 10-22 shows 20569 incidents that have occurrences of the keyword fire.
Some cells are highlighted, one of which is 675 and 90. The numbers indicated
that there were 675 incidents reported with the keywords fire and ELECTRICAL
SYSTEM: IGNITION:SWITCH in 1996 and 90 incidents in 1997. These incidents are
above the average frequency counts when computed over 1984 to 1997. To
discover the root cause of the issues, the analyst can select the highlighted cell,
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add that to additional search, and investigate any unusual problems associated
with ignition switch and fire.

This view is ideal for analysts to quickly identify abnormal trend and perform
further investigation. Any frequency count that deviates (increases or decreases)
from the computed average years are highlighted and you can further drill down.

Searched doc ts: 20569 doc t
KEYWORD: fire 20569 docs DELETE

VIEWS Top Docs Category Time Series VA Del

4 Category : COMPONENT DESCRIPTION = Time Series

. Time scale: @ Year ¢ Month ¢ Week
List: ¢ Subcategories & Keywords  Date ¢ Day of month ¢ Day of week

Sort: @ Frequency ¢ Alphabet From-time INDl specified « l
Max lines: 0
elines: ©10 ¢20 €50 TD'“"“EINot specified vI

Year 84 |'s6|'88 |'89|'90 |'91 | 92|93 04| 95| 96| ‘o7
Frequency 0 |o {o [o o |o |1 |5 |101|1220(2568 120010
ENGINE AND ENGINE COOLING-ENGINE:GASOLINE o lo 1o o 1o 1o o |1 152 111 lazo 237 |24
2249 —
ELECTRICAL SYSTEM-WIRING:FRONT UNDERHOOD o 1o o lolo 1o oo 11 l4es |224 (110 |as
2193

ELECTRICAL SYSTEM o lo o fofo o oo |4 |19 |55 |39 |38
1532

ELECTRICAL SYSTEM:-WIRING o lolatololololo!s las lea7 lo7 |er
1251

ELECTRICAL SYSTEM:IGNITION:SWITCH olololololololols [1a fors¥oo Yao
1060 \_A
ELECTRICAL SYSTEM:WIRINGINTERIORIUNDERDASH (o [0 1o o o lo 14 o o [113 l193 las a1
1045

ENGINE AND ENGINE COOLING-ENGINE o lodalololololols |21 l2g 21 |36
997

Figure 10-22 Topic view

Delta view

In the Delta view, the keyword frequencies and increases indicators are
displayed against a time scale. The increase indicators refer to the increase in
the frequencies of keywords and subcategories along a selected category. This
is achieved by measuring how much the frequency on each given date deviates
from a constant frequency.
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Figure 10-23 shows Delta view of keywords associated to the COMPONENT
DESCRIPTION category found across 20569 documents that contain the word
fire. Notice two highlighted numbers. The first one, 46.4 indicates a high increase
in frequency for ELECTRICAL SYSTEM:WIRING:FRONT UNDERHOOD
associated keywords from years 1995 to up. This hints the analyst a problem has
been detected with wiring, front underhood in these years and the root cause
might be associated with fire incidents.

This type of increases is an indication to analysts as an early warning of
anomaly. Further investigation should be done to drill down the root cause of the
problem.

Searched doc ts: 20569 doc t
KEYWORD: fire 20569 docs DELETE

VIEWS Top Docs Category 'l'neSe&pic Delta | 7L

4 Category : COMPONENT DESCRIPTION = Time Series
List: © Subcategories & Keywords Time scale! & Year ¢ Month € Week " Date

Sort: & Frequency " Alphabet ' Latest From-time: INDt specified « I

alerting indicator

Max lines: ¢ 10 @ 20 ¢ 50 To-time: INDl specified « l

Year '84|'86|'88|'89| 90| 91| 92| 93| 94| '95 '96 | 9]
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2249 23
: I
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Figure 10-23 Delta view
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10.4 Case study: e-mail database

This case study applies text analysis to e-mail data. The dataset we used was
taken from the correspondence of the team who wrote this book. The case study
details the usage of IBM OmniFind Analytics Edition to analyze the e-mails to
discover potential problems and concerns related to a business process.

We showcase the flexibility and power of the product through dictionary and rules
customization.

10.4.1 Overview of the business scenario

Every company has e-mail databases that store e-mails between its employees
and with external sources. The type of data with which we are dealing in this use
case is a generic e-mail database that everyone uses.

With every e-mail exchange in corporate realms, there will be a certain
compliance policy. Such a policy typically contains provisions for legal liability,
breach of confidentiality, and damage to corporate reputation:

» Legal liability:

Electronic data of all types is now admissible as evidence in legal
proceedings. The variety of cases, the types of data, and the nature of the
legal queries have made a text analytics system, which can discover relevant
content in unstructured sources, indispensable.

» Breach of confidentiality:

Employees must be careful what they send out in their e-mails. Employees
should familiarize themselves with what their employer considers confidential
information, which differs from company to company. While the employee
might be expected to know better than to send out new product data, this kind
of information is sometimes fairly subtle. Another common oversight is simply
talking about employees to other employees. An analytics surveillance and
compliance system might find cases of breaches of confidentiality.

» Damage to reputation:

There are any number of ways employees can intentionally or inadvertently
damage their company’s reputation via e-mail correspondence. They include
foul language and references to drugs — topics that no one would probably
talk about in public; however, some people tend to think their e-mail
correspondence are private, despite the fact that they are using their
corporate e-mail accounts. On the other end of the spectrum, employees
should not slander their employers directly or indirectly. To discover this kind
of information requires a large number of complex analytics.
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It is also a concern of a company to investigate if there are any problems or
issues related to a particular business practice, process, organization, and
project. This is what we focus on in this case study.

Scenario goal: Discover any employee’s problems and issues that are
related to a particular project, work process, or business practice. Specifically,
we want to discover problems and issues related to Visa applications through
analysis of e-mail databases.

10.4.2 e-mail database details

We obtain some Notes databases (.nsf) that contain e-mails from people recently
involved in foreign travel. Using OmniFind Enterprise Edition, e-mail are pulled
from the databases and parsed for OmniFind Analytics Edition. See details in
Chapter 11, “Integrating OmniFind Analytics Edition with OmniFind Enterprise
Edition” on page 295.

All work in the database is done from a subdirectory of OmniFind Enterprise
(Figure 10-24).

¢ Address |33 C:\Program Files\IBM\es\wsiiof\data\pearsupport\Pearld1\database \pattern

X Name Size | Type

e Q .addresses,.email.internet_email_address.pat 1KB PATFile

b | .addresses.email.notes_mail_address.pat 1KB PATFile
.names.person. first_last.pat 1KB PATFile
.visa,complications.invitation_letter_format.pat 2KB PATFile
tkm_en_appl_sample_voc.pat 36 KB PAT File

Folders
= ) data
* |3 doudscape
I2) custom_dictionary
) derby
# |2) enron_collection
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Figure 10-24 Typical directory structure for an OmniFind Analytics Edition pear database
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10.4.3 Basic analysis

We begin by making generalizations about Visa application problems and issues.
It is obvious that we should group associated problems and issues under a new
category, Visa.

New category:
» Visa

What kinds of topics are usually of concern with Visa applications? People from
different countries have different Visa requirements. If these requirements are not
met, they would be prevented from coming to the country (in this case, Japan).
Our hypothesis gets translated into a subcategory in the category tree called
Requirements.

New category with its subcategory:
» Visa

— Requirements.

What words that appear in e-mails that should fall into the Visa Requirements
category? For this, we have to come up with a good list of keywords associated
with Visa Requirements. It is a good idea to do some search from online to
develop a common list of words that might fall into the Visa requirement process.
We found this set of requirements on an IBM travel page:

Obtaining new passport

1. You can obtain a new passport from your home country Embassy in
Tokyo (confirm requirements with the Embassy). For U.S. assignees,
documents necessary are your present passport and 3 passport size
pictures (2x2"). The application form is

available at the Embassy.

It is necessary to register the change of passport number at your local
ward (ku) office. They will change the passport number in your alien
registration card.

1. Visa

a. Japanese visa

Visa transfer from an old passport to a new one is no longer available
since early January 1994. Therefore, it is recommended to carry old and
new passports if you have obtained a new passport.

b. Visas of countries other than Japan Contact the appropriate embassy
and follow its instructions on visa transfer.
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2. Transferring "Multiple Re-Entry Permit" and "Period of Stay"
Immigration Proxy can handle the transfer on behalf of assignees
residing in Tokyo.

To transfer "Multiple Re-Entry Permit" and "Period of Stay" from the
old passport to the new passport, submit your completed form <Petition
for Transfer of Endorsement> and both old and new passports to your
Japan IAR by Friday noon for Immigration proxy. Your new passport
bearing transferred multiple re-entry permit and period of stay as well
as your old passport will usually be

ready for pick-up at your Japan IAR office on or by following
Wednesday.

If you need to have one transferred urgently or you are residing in a
location other than Tokyo, please show up at the Regional Immigration
office in person with old and new passports. Form is available at the
Immigration office.

Passports / Japanese Visas
An outside vendor assists with initial procedures; Thereafter, assignees
are expected to pay personally if they wish to have assistance.

Derived from the above description (which you can also do by sampling some
e-mails that are requirements related), we come up with the following keywords
to be part of the Visa Requirements category:

visa
requirement
passport
application
embassy
ward
multiple
re-entry
permit
period

stay
immigration
proxy
petition
transfer
endorsement
IAR
regional
pictures
number
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These must be imported into the Dictionary Editor as candidates and associated
with the subcategory Requirements. A couple of terms require synonyms

(for details on importing candidate lists, see 7.3, “Working with keywords and
synonyms” on page 176). Figure 10-25 shows the completed import.
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Figure 10-25 Registering Visa Requirements keywords in the Dictionary Editor
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With the direct method of knowledge discovery, we should now be able to just
apply this set of keywords to the dictionary, and see what kind of associations
OmniFind Analytics Edition comes back with. Run natural language
preprocessing and indexing on our database and let us see what we got.

By using 2D Map view on e-mail sender and Requirements subcategory, we can
quickly see any high correlation between senders and particular Requirements
keywords. See Figure 10-26.
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requirement 1 21 0 0 19 19 9 5
32 0.2 0.7 0.0 0.0 15 21 1.3 09
passport 4 28 0 0 32 15 0 0
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Figure 10-26 What trends appear?

The dark numbers in the squares show how many e-mails appear in both the
sender and Requirements category. The fraction indicates the correlation
between the two. Notice the high correlation between one person and period,
passport, and stay. Another high correlation occurs between another person and
requirement and stay.

Since the two people in question are in charge of the business process related to
Visa application for the company, we can exclude them from the list. Otherwise,
in general condition, you might want to investigate to see why there is a high
correlation between particular people and keywords associated to a business
process, project, practice, or other category under analysis or investigation.

After excluding them from the results, we see other names appear at the top of
the correlation list. See Figure 10-27.
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Figure 10-27 We have a winner!

The result is sorted by Correlation using the Category view. Notice that the
correlation is less than 1, which is normal. In general cases, you might see a high
correlation indicating that some people in your company might have specific
problems and issues with the business process, project, or practice. You can drill
down to see the root cause of the problems.

Ultimately, just using the list of terms for the Dictionary is not sufficient for the
Visa Requirements category. As it stands now, we are getting other
requirements that do not pertain directly to Visa applications. Also, we are
missing text such as this:

Please see his note below

regarding VISA requirements. He will require an invitation letter from
1BM

Japan for VISA processing.

We need to take into account the word VISA spelled using all capitals. We could,
of course, enter VISA as a synonym; however, for the sake of example, and to
gain more power for our category, we configure it by adding this rule to the
category:
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<mi category=".visa.requirements" value=" ${0.1ex} ${1.lex}">
<w id="0" pos="noun" Tlex="/~(visa)|(VISA)$/"/>
<w id="1" pos="noun"/></mi>

This produces these results in Text Miner. See Figure 10-28.

[ Mames VSVERGE L] Category Series Topic Delta 2D Map
OmniFind Enterprise
Edition metadata [ | WVISA processing 17 | e—
[ Residency Roles -
] VISA requirement 15 | —
Hvisa
Bl Complications Ll VEZ 15 |
invitation letter format ] VISA APPLICATION 15 | ——
e O visa application 15 | —
[H voice of Customers
(sample) O visa holder 15 | —
Sonaa b O embassy 15 | m—
O VISA application 15 | e—
0O |stay 15 | —

Figure 10-28 Having both a rule and Dictionary entries gets better results

10.4.4 Sample rules

There are many rules we can apply to analyze e-mail data. Although we do not
have data to cover all examples, we include sample rules that you can use to get
additional information.

Sample rules: Capture question related information
You can create rules to capture questions people have associated with a
particular business process, project, or practice.

If a person says “I need information on <something>”, then we know that person
has a question on a particular procedure, subject matter, or things. We can
create a rule to capture this expression as follows:

<mi category=".visa.requirements.question.phrase" name="" value="My
Question is ${3.str} ${4.str} ${5.str} ${6.str} ${7.str}">

<w id="0" lex="I1"/>

<w id="1" Tex="need"/>

<w id="2" lex="information"/>

<w id="3"/>
<w id="4"/>
<w id="5"/>
<w 1d="6"/>
<w 1d="7"/>
</mi>
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Notice that the token #3, 4, 5, 6, and 7 can be anything the user enters. When
displaying the result set in Text Miner, the values for these tokens are displayed
in the view for analysis.

People can ask questions in many ways other than what we describe above.
When they have questions, they might say: “l got a question <on, about, regard,
of something>”, “I have a question <on something or of something>”, or “I have
several questions <on something or of something>.” To capture this type of
expression, we can create a rule as follows:

<mi category=".visa.requirements.question.phrase" name="" value="My
Question is ${3.str} ${4.str} ${5.str} ${6.str} ${7.str} ">
<w id="0" lex="I1"/>

<w id="1" lex="/("have$) | (~got$)/"/>

<w id="2"/>

<w id="3" lex="question"/>

<w id="4"/>

<w id="5"/>

<w id="6"/>

<w id="7"/>

</mi>

Notice that the token #2 in a sentence can be anything. This is a place holder in
case the person writes “l have a question” or | have one question”. Because
token #3 has a lex “question”, the pattern also captures “| have several
questions”, “| have few questions”, or “| have many questions”. Token #4, 5, 6,
and 7 can also be anything user enters.

Another generic expression that people use when they have questions is in the
form of “additional information needed <for something or of something>." To
capture this type of expression, we can create the following rule:

<mi category=".visa.requirements.question.phrase" name="" value="My
Question is ${3.str} ${4.str} ${5.str} ${6.str} ${7.str}">
<w id="0" Tex="additional"/>

<w id="1" Tex="information"/>

<w id="2" lex="need"/>

<w id="3"/>

<w id="4"/>

<w id="5"/>

<w id="6"/>

<w id="7"/>

</mi>
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Sample rules: Capture people who are unable to do something
By understanding what people cannot do, it will give us insights as what the
problems might be that are associated with the Visa application process or other
business process.

< > < >
To capture a common phrase such as “<someone> can not <do or perform
<something>", for example, “I can not submit the form” or “I can not handle the
process”, we can use the following rule:

<mi category=".visa.requirements.question.phrase" name="" value="unable
to ${2.1ex} ${nl.lex}">

<w id="0" lex="can"/>

<w id="1" lex="not"/>

<w id="2" lex="!be"/>

<w id="3"/>

<w id="n1" pos="noun"/>

</mi>

Note that if a sentence contains “cannot” or “could not”, it will be break down to
“can not”. Thus, this rule would capture sentences such as “l cannot submit the
form” or “I could not handle the process.”

Also note that the token #3 from the rule can be anything, for example, “a” or
“the”. This token is not important in categorizing this common phrase. Therefore,
it is not part of the rule value.

The last token has to be a noun. If the user enters words other than a noun, then
the rule would not capture it. To capture sentences such as “<someone> can not
<do whatever other than a something>", we can add a generic rule in addition to
the previous one:

<mi category=".visa.requirements.question.phrase" name="" value="unable
to ${2.1ex}">

<w id="0" lex="can"/>

<w id="1" lex="not"/>

<w id="2" lex="!be"/>

</mi>

Notice that the first and second rules can apply to the same sentence. Practical
rules need guard words to suppress such duplicate captures. Pay attention to
how you order the rule pattern in the rule file. The system evaluates rules
according to the order you put in.

Sample rules: Capture negative phrases

To capture mood of people in e-mails, you might want to create rules associated
with negative phrases.
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A general phrase people use when they are not happy or satisfy with something
is “... not happy with <something>" or “... not satisfied with <something>". To
capture this type of expression, we can use the following rule:

<mi category=".visa.requirements.negative.phrase" name="" value="not
${1.str} with ${nl.lex}">

<w id="0" lex="/(not$) | (isnt$) | (arent$)/"/>

<w id="1" Tlex="/~((happy) | (satisfy)|(satisfactory))$/"/>

<w id="2" Tex="with"/>

<w id="n1" pos="noun"/>

</mi>

Note that if a sentence contains "isn't" and "aren’t", it will be broken down to "is
not" and "are not" and would be captured from the (not$) rule. The “isnt$” and
“arent$” in the rule captures "isnt" and "arent" denoted literally in a sentence. So,
for example, the above rule not only can capture a sentence such as “this is not
satisfactory”, “this isn’t satisfactory”, the rule can also capture a sentence such
as “this isnt satisfactory”.

Also, the (satisfy) in the rule captures sentences with the word “satisfy” or
“satisfied”. Thus, “I am not satisfied” would be captured by this rule as well.

Also notice that the last token is any noun. Sometimes, people might put
something before a noun. For example, people might say “I'm not happy with the
application” or “I'm not satisfied with #ze process”. We can add additional rule to
capture this type of express:

<mi category=".visa.requirements.negative.phrase" name="" value="not
${1.str} with ${nl.lex}">

<w 1d="0" lex="/(not$)| (isnt$)| (arent$)/"/>

<w id="1" Tex="/~((happy) | (satisfy)|(satisfactory))$/"/>

<w id="2" Tex="with"/>

<w id="al" pos="/~((determiner)|(adjective))$/"/>

<w id="n1" pos="noun"/>

</mi>

What if people did not say “... not happy with <something>" or “... not satisfied
with <something>"? In other words, people might not say “with” in the sentence.
They might say “of <something>". We can use a generic rule to capture anything
that they say that resemble “... not happy <anything>" or “... not satisfied
<anything>". We can use the following rule to capture this generic expressions in
addition to previous ones:

<mi category=".visa.requirements.negative.phrase" name="" value="not
${1.1ex}">

<w 1d="0" lex="/(not$) | (isnt$)| (arent$)/"/>

<w id="1" lex="/"~((happy) | (satisfy)|(satisfactory))$/"/>

</mi>
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Sample rule: Capture generic trouble words

You might want to create a list of generic trouble words and associate it with
other keywords for high frequencies and high correlation analysis in your e-mail
data or any type of data that contain people’s opinion or description of process,
events, or things in general. The following is a sample rule that captures generic
bad words, such as “anger”, “angry”, “complain”, “condemd” (for possible wrong
spelling), “condemned”, “condemn” (for other possible wordings), “insult”,

”

“yelling”, “upset”, and more:

<mi category=".visa.requirements.negative.trouble.word" name=""
value="${1.lex}">

<w id="1"

Tex="/~((anger) | (angry) | (aplgzd) | (apologize) | (apologized) | (complain)|(c
omplained) | (condemd) | (condemn) | (condemned) | (disagree) | (disgruntle)|(dis
gruntled) | (disturb) | (error) | (frustrate) | (frustrated) | (harrasmnt) | (harra
ssing) | (harrassment) | (inconvenience) | (insult)|(irate)|(mad)|(maddening)
| (offend) | (sorry) | (threat) | (threatened) | (tired) | (trouble)|(unhappy) | (un
satisfactory) | (unsatisfied) | (upset) | (upst)|(yell)|(aggravated) | (aggreva
ted) | (aggrivated) | (aggrvtd) | (disturbing))$/"/>

</mi>

When creating rules to capture moods or problems people encounter, also
remember that we are dealing with people here. People are diverse in the way
they use language. As analysts, we need to be descriptive, not prescriptive.

10.5 Apply new ruies and dictionaries

Whenever new rules or dictionaries are created by using the TAKMI
DICTIONARY application, a new OmniFind Analytics Edition index has to be built
to reflect the new associations of keywords, rule, and categories.

The following is the required steps you should perform after creating a new rule
or a new dictionary category or keywords:

1. Stop WebSphere Application Server.

Once the WebSphere Application Server is stopped, the
TAKMI_MINER_EAR (Text Miner) application that holds the handles to the
OmniFind Analytics Edition index files are released and the index file can be
rewritten. If your WebSphere Application Server is running other critical
applications and you do not want to interrupt their runtimes, then you can
launch the administration console for the WebSphere Application Server and
manually stop TAKMI_MINER_EAR application.
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In Figure 10-29, we show the WebSphere administration console with the
stopped state of TAKMI_MINER_EAR application.

B Messages

[ Application TAKMI_MINER_EAR on server serverl and node IBM-
S05709EC39FNode0l stopped successfully.

Enterprise Applications
Lists installed applications. A single application can be deployed onto multiple servers.
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Figure 10-29 Stopped status of TAKMI_MINER_EAR (Text Miner) application

2. Preserve or recreate ATML files.

If the source data has not been changed, you will not have to recreate the
ATML files from the source CSV files.

A recreation of the ATML files is required only if new data or updates have
been committed to the source data. Refer to 4.5.2, “Invoke Data Ingester
command to convert CSV to ATML format” on page 77 to create new ATML
files.
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3. Delete index and MIML files.

Refer to 4.9, “Deleting data” on page 84 to learn the steps to delete the
existing MIML and index files.

4. Recreate new MIML and index files.

To recreate the MIML and index files, refer to 4.6, “Natural language
processing” on page 78 and 4.7, “Indexing” on page 81.

The creation of the new MIML files involves the language processing
annotators and application of the new dictionaries and rules to the data that
will eventually get indexed.

5. Once the index is built, restart the TAKMI_MINER_EAR (Text Miner)
application.

You can restart it from the administration console of WebSphere Application
Server or simply restart the WebSphere Application Server instance.

In Figure 10-30, we show the administration console of the WebSphere
Application Server with the running status of TAKMI_MINER_EAR
application.
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Figure 10-30 Start status of TAKMI_MINER_EAR (Text Miner) application

6. Access the TAKMI_MINER_EAR (Text Miner) application to validate your
changes.
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11

Integrating OmniFind
Analytics Edition with
OmniFind Enterprise Edition

By default, IBM OmniFind Analytics Edition (OAE) uses CSV formatted files as
input files for content processing and analytics. OAE does not use crawlers to
pull enterprise content. To leverage the wide variety of crawlers provided by IBM
OmniFind Enterprise Edition (OEE), OAE distributes a UIMA pear annotator, to
be used by OEE, to convert the crawled data to OAE required data format. In this
chapter, we elaborate the integration of IBM OmniFind Enterprise Edition and
IBM OmniFind Analytics Edition. We discuss the creation of a index for
documents crawled by OEE.

We cover the following topics:

Introduction to IBM OmniFind Enterprise Edition
Integration of OAE and OEE

Uploading OmniFind Analytics Edition annotator
Building analytics index

Registering and browsing analytics index
Integrating custom dictionaries

vVvVvyYvYyvYYvYYy
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11.1 Introduction to IBM OmniFind Enterprise Edition

IBM OmniFind Enterprise Edition (OEE) delivers full-scale secure enterprise
search capabilities. Built on a flexible, open architecture, it offers a powerful
combination of performance, security, scalability, enterprise reach, and
openness for applying advanced linguistic processing. By simply entering a
keyword or phrase in a query, users can quickly search across intranets,
corporate public Web sites, relational database systems, file systems, and
content repositories, and obtain a consolidated, ranked meaningful result.
Users also have the ability to go beyond standard full-text search and perform
parametric and semantic queries to dramatically improve the relevancy of search
results.

Predefined support is available for searching a variety of data source types.
OmniFind Enterprise Edition can collect data from the following types of data
sources:

» IBM Content Manager item types (documents, resources, and items)
» IBM DB2 Universal Database™ (DB2 UDB) databases

» IBM Lotus Notes databases

» IBM Lotus QuickPlace® databases

» IBM WebSphere Information Integrator Content Edition repositories:
Documentum, IBM FileNet Panagon Content Services, IBM FileNet Content
Manager, Hummingbird Document Management (DM), Microsoft
SharePoint®, OpenText Livelink, and Portal Document Manager (PDM) item
classes

» IBM WebSphere Information Integrator nickname tables for many database
system types, including IBM DB2 UDB for z/OS®, IBM Informix, Microsoft
SQL Server®, Oracle®, and Sybase

> IBM WebSphere Portal sites

» IBM Workplace™ Web Content Management sites

» Microsoft Exchange Server public folders

» Microsoft SQL Server databases

» Microsoft Windows file systems

» Network news transfer protocol (NNTP) news groups
» Oracle databases

» UNIX® file systems

» Web sites on the Internet or intranet
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You can also add support for searching the following types of external sources:

» Databases that support the Java database connectivity (JDBC™) protocol
(DB2 UDB and Oracle database systems only). A separate external source is
created for each table that you enable for searching.

» Lightweight Directory Access Protocol (LDAP) servers. One external source
is created for each LDAP server.

11.2 Integration of OAE and OEE

In IBM OmniFind Analytics Edition, the data to be analyzed, including text,
should be prepared in Comma Separated Values (CSV) data format. Most of the
relational databases and spreadsheet applications support exporting data to
CSV format. But if the data to be extracted is not in a spreadsheet, then the
extraction of data to the CSV format might becomes tedious and complicated.

In these situations, where most of the data to be analyzed is lying in different
content repositories and scattered across the enterprise such as IBM Content
Manager, Document Manager, emails, Web sites, and portals, OmniFind
Analytics Edition can be integrated with OmniFind Enterprise Edition to handle
the data extraction part from the different repositories. OmniFind Enterprise
Edition extract the data from different repositories. The natural language
processor (NLP) UIMA annotators parses the extracted data and convert them to
MIML files. The natural language processor (NLP) UIMA annotators are
distributed with the OmniFind Analytics Edition installation.

This integration leverages IBM OmniFind Enterprise Edition’s capabilities to
crawl wide range of data sources and support for integrating custom UIMA
annotators. As an example, in this chapter, we use OEE’s Lotus notes crawler to
crawl a sample notes email database and the OmniFind Analytics Edition’s
natural language annotators to generate a OmniFind Analytics Edition index.
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Figure 11-1 illustrates a high level view of the integration mechanism between
OmniFind Analytics Edition and OmniFind Enterprise Edition.

-

?—,"* Text Miner

OmniFind
Enterprise Edition
2 UIMA
5 T - E- :

Structured == E @E Unstructured
Repositories . u U Repositories
Customer Claims = Subscription  Contracts Documents

Service Processing : Services

Figure 11-1 Overview architecture of OAE and OEE integration

The integration is done by registering UIMA annotators for natural language
processing into OmniFind Enterprise edition. These annotators parse the data
extracted by crawlers to generate MIML files. The MIML files contain the source
content, the metadata discovered by the OEE crawlers, and the metadata
discovered by OmniFind Analytics Edition’s language processing annotators.
The generated MIML files will then be used to generate the OmniFind Analytics
Edition index. Figure 11-2 shows the detailed flow of data across various
components of OEE and OmniFind Analytics Edition.
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Figure 11-2 Detailed data flow

In the following sections, we describe the steps required to integrate OmniFind
Analytics Edition with OmniFind Enterprise Edition:

1. Uploading OmniFind Analytics Edition annotator.
2. Building analytics index.

3. Registering and browsing analytics index.

4. Integrating custom dictionaries (optional).

11.3 Uploading OmniFind Analytics Edition annotator

OmniFind Analytics Edition provides UIMA based natural language processing
annotators to support English and Japanese languages. They can be found at
the following location:

» <TAKMI_HOME>\pear\NLP_PACK_en.pear
» <TAKMI_HOME>\peanNLP_PACK_ja.pear

Note: <TAKMI_HOME:> is the install directory for OmniFind Analytics Edition
product.
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Before you upload the provided pear file into OmniFind Enterprise Edition, it is
mandatory to meet the following prerequisites:

1. Launch the administration console for OEE.
2. Identify or create a new collection in OEE.

3. Create or identify a crawler instance that will extract your source repository.
This could be a Web site or Notes Email database or file system or FileNet
CM or any other repositories supported by OEE.

11.3.1 Uploading and associating UIMA annotators

300

The following steps elaborate the instructions required to upload the UIMA
annotators and associate it with a collection.

1. Copy or FTP NLP_PACK_en.pear to a temporary directory that is local to the
server where IBM OmniFind Enterprise Edition is installed. We created a
directory called <OEE_INSTALL_ROQOT>\pear directory and copied
NLP_PACK_en.pear.

Note:

<OEE_INSTALL_ROOQT> is the install directory for OmniFind Enterprise
Edition.

Since OmniFind Enterprise Edition does not support dynamic uploads of
pear files larger than 8 MB, it is mandatory to provide the pear file local to
OEE installation.

2. Launch the administration console for IBM OmniFind Enterprise Edition.

3. Access the configuration page where the pear files can be registered. The
configuration page can be accessed by clicking System tab — Edit Mode —
Parse tab — Configure test analysis engines. Figure 11-3 shows the
related page.

Introducing OmniFind Analytics Edition: Customizing for Text Analytics



]Address I@ http://localhost:9081/ESAdmin/system.do?command=addPear

OmniFind Enterprise Edition

[l Collections | | «:External Sources vstemn ) & Security [i;éjSearch Customizer | (PLog Out O

Gystem : Parse b Configure text analysis engines » Add Text Analysis Engine)

Add a Text Analysis Engine
Help for this page [@

Type a unigue display name for the text analysis engine that you want to add to the system.
When you configure text processing options for a collection, you select the engine that vou want to ug
Specify the file path:

® If the processing engine archive (.pear file) is on your local system, you can click Browse to
® If the .pear file is on the index server, type the fully qualified path for the file.

Text analysis engine name:

(loreTRE )

" Local path (the maximum file size is 8 MB)

File name:

' Index server path (the file can be larger than & ME)

File name:
(IE: ‘program fileshibm \Es\pear"—,NLP_PACK_En.peaj

Figure 11-3 Register PEAR file with OEE

4. As displayed in Figure 11-3, confirm a name for the text analysis engine and
the absolute path of the pear file (NLP_PACK_en.pear). At the end of the
registration, confirm pear contents are installed at
<OEE_INSTALL_ROOQT>/data/pearsupport/PearIDN, where N is a unique
number to identify pear modules in the index server. In the rest of the section,
we will refer to this directory as <PEAR_ROOT>

5. If OmniFind Analytics Edition installation is not installed on the OmniFind
Enterprise Edition server, update the system library path to contain
<PEAR_ROQT>/bin.
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Note: System library path for various operation systems:

» For windows, the environment variable for system library path is
%PATH%.

» For AIX, the environment variable for system library path is $LIBPATH.

» For Linux®, the environment variable for system library path is
SLD_LIBRARY_PATH.

6. Now that OEE has successfully registered the pear file, we can now assign
the analysis engine to the collection identified earlier in this section. Access
the parser configuration page for the identified collection. The configuration
page can be accessed by clicking Collection tab — Parse button (for the
identified collection) — Edit mode — Configure text processing options.
Click on Select a text analysis engine to access the collection and PEAR
association page. From the drop down menu select the analysis engine that
was uploaded in step 3 on page 300. Figure 11-4 shows the Text Processing
Options page.
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]Address I@ http://localhost:9081/ESAdmin/collectionParse.do?command=displa

OmniFind Enterprise Edition

(il Collections) | | =External Sources | H System | & Security %Search Customizer | (PLog Out Oﬂ

@nllections } Motes Collection : Parse ¢ Configure text processing nptinné

Text Processing Options

Help for this page [

If no text analysis engines were added to the system, then default text analysis is in effect.
To use custom text analysis, =elect the System > Parse page and add a text analysis engine to the g

Text analysis engine name:

'C:LE TAE 9] (select a text analysis engine)

rMap XML elements to the common analysis structure

Display name View XML sourc

rMap the common analysis structure to the index——
This action enables the collection to be searched by semantic search.

Mapping file:

IDEFaLlIR

Select a mapping file
View XML source

Map the common analysis structure to a relational database

+ Add Mapping
play nan

Figure 11-4 Text Processing Options page

11.3.2 Start crawlers and parse

With the annotator in place and the crawler instance defined to access your
target data, you are ready to crawl and parse the documents. At the end of
parsing you should find the MIML files generated at
<PEAR_ROOQOT>\database\db\miml.
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To craw and parse the documents:

1. Access the monitor pages for the crawler and invoke a full crawl of the
discovered target data. Monitor the crawler statistics to determine the
completion of the crawl.

Refer to the following URL for monitoring crawlers:

http://publib.boulder.ibm.com/infocenter/discover/v8r4/index.jsp?top
ic=/com.ibm.discovery.es.ad.doc/monitoring/iiysatmcrawl.htm

2. When the crawl is complete, start the collection parser to allow the associated
analysis engine to create MIML files.

Refer to the following URL for monitoring parsers:

http://publib.boulder.ibm.com/infocenter/discover/v8rd/index.jsp?top
ic=/com.ibm.discovery.es.ad.doc/monitoring/iiysatmparse.htm

3. When the parsing is complete, confirm the MIML files are generated at
<PEAR_ROQOT>\database\db\miml.

4. Close the administration console for OmniFind Enterprise Edition. We do not
need to execute the indexing operation on OmniFind Enterprise Edition. From
this point, we no longer have to access OmniFind Enterprise Edition.

11.4 Building analytics index

With the MIML files generated by the OEE parser, we can now invoke the scripts
to generate an index compatible for OmniFind Analytics Edition.

Example 11-1 shows the output of the index build command.

Example 11-1 Output for takmi_index.bat script

C:\>takmi_index.bat
C:\Progra™1\IBM\es\test\data\pearsupport\PearIdl\database
database_config.xml has been generated successfully.
khhkkkhkhkhkkhkhkkkkik ABOUT LOG FILE
khhkkhkhrkhhkhhhhkhkrhhkhhhkhkhkhhkhkkkhhkhhkhkhkhkhkhkhkk,k

* The location of the Tog file is specified by

* java.util.logging.FileHandler.pattern

* property of
* C:\Program Files\IBM\takmi\conf\TAKMI indexer_logging.properties
* file.

* The default Tocation is C:\Program

Files\IBM\takmi\10gs\TAKMI indexer_batch.log .

khkhkkkhhkhkhkkhhkhhhkhkhkkhhkhkhkkhhkhkhkkhhhkhhkhkhhkhhkhkhhkhhkkhhkhhhkhkhkhkhhkhkhkkhhkhkhkkhkhkhkhkkhkkk*k

*
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DataEntry[db\miml\docset_20071010_131037_0.mim1] processing start.
**k%

DataEntry[db\miml\docset_20071010_131037_0.mim1] processing done.
*hkkkkkkkhkhkhhhhkkk ABOUT LOG FILE
khkkkkkkkhkhkhdhhhhhhhhhhhkhdhdhdhdhhhhhhhkhhkhddddkkx

* The location of the log file is specified by

* java.util.logging.FileHandler.pattern

* property of
* C:\Program Files\IBM\takmi\conf\TAKMI indexer_logging.properties
* file.

The default location is C:\Program
Files\IBM\takmi\1ogs\TAKMI_indexer_batch.log .

R R Rk Rk R ok R R R R R R R R R R R R R R R R R R R R R R R R R R R R Rk R R R R R R R R Rk R R R Rk Rk R

*

*

File Merge start.

*hkkkkkkkhkhkhhhhkhkk ABOUT LOG FILE
khkkkkkkkhkhkhkhhhhhhkhkhhhhdhdhdhdhrhhhhhkhhhddddxk

* The location of the log file is specified by
* java.util.logging.FileHandler.pattern

* property of

* C:\Program Files\IBM\takmi\conf\TAKMI indexer_logging.properties
* file.

The default Tocation is C:\Program
Files\IBM\takmi\1ogs\TAKMI_indexer_batch.log .

R R Rk Rk R ok R R R R Rk R R R Rk Rk R R R Rk R R R R R R R R R Rk R R R R R R R R R R Rk R Rk R R R

*

*

File Merge done.
Group Merge start.

*khkkkkkhkhkhkhkhkhhhikk ABOUT LOG FILE
khkkkkhhkhkhkhkhhhhhhhhkhhhkhdhdhdhdhhhhhhhhhkhddddkkx
* The location of the log file is specified by
java.util.logging.FileHandler.pattern
property of
C:\Program Files\IBM\takmi\conf\TAKMI indexer_logging.properties
file.
* The default location is C:\Program
Files\IBM\takmi\1ogs\TAKMI_indexer_batch.log .

R Rk R Rk R ok R R R R R R R R R Rk Rk R R R R R R R R R R R R R R R R Rk R R R R R R R R Rk Rk Rk R R R

* % ok F

*

Group Merge done.
Index Build done.
C:\>
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Note: For the takmi_index command, specify <PEER_ROQOT>\database as
the argument.

11.5 Registering and browsing analytics index

306

When the index is built, refer to 4.2, “Database directory creation and
registration” on page 58 and 4.8, “Accessing Text Miner application” on page 83
to register and browse the index.

In the global_config.xml, specify absolute path for the database. Refer to the
highlighted text in Example 11-2.

Example 11-2 global_config.xml with the new index

<?xml version="1.0" encoding="UTF-8"?>
<global _config>

<params>
<param name="language" value="en"/>
</params>

<database_entries>

<database_entry name="INDEXED_DATA_SAMPLE_EN" path_type="relative"
path="databases/INDEXED DATA_SAMPLE_EN"/>

<database_entry name="Notes Mail Database" path_type="absolute"
path="C:/Progra~1/1BM/es/test/data/pearsupport/PearIdl/database" />
</database_entries>

</global_config>
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Figure 11-5 and Figure 11-6 illustrates the successful registration and navigation
of the newly created index.

| Address [€1 htip://localhost:9080/TAKMI_MINER/

“TEAT MINER.... TEXT MINER

Database Selection

Please select a database from the following database list.

Database Mame
O NDEXED_DATA_SAMPLE EN

O nNHTSA_SAMPLE

plxlutes Mail Datahase)

Figure 11-5 Text miner window with the new index

Click Notes Mail Database in Figure 11-5 to access the Category view as shown
in Figure 11-6. The Figure 11-6 we have highlighted a category called OmniFind
Enterprise Edition metadata that represents the metadata fields extracted from
the OEE crawlers. Figure 11-6 also shows the system categories (Part of
speech, phrase Constituent) discovered by the OmniFind Analytics Edition
natural language annotators.

Chapter 11. Integrating OmniFind Analytics Edition with OmniFind Enterprise Edition =~ 307



] Address |@ http://localhost:0080/TAKMI_MINER/SelectDatabaseServlet

“TEAT MINER.... TEXT MINER > [ Notes Mail Database (278 documents)

13

To0LS ® Bookmark Bl Report Bl csv

Part of Speech

Phrase Constituent SEARCH CONDITION P No Search Condition is set.

OmniFind Enterprise

VIEWS Top D Time Series . Topic Delta 2D1
Edition metadata op Pocs Ryl Time series . fopic

actualCharset 4 Category : dataSourceMame

charset List: © Subcategories & Keywords
Sort: & Frequency ( Correlation ' Alphabet

Max lines: €020 € &0 & 100 200 © 500

compressed
contentLanguage

contentlength

crawlerld & AND C OR [T NOT ADD a Search Condition "

dataSource

Search | Keywords Frequency
dataSourceMame

—
date O MNotes NRPC crawler 158

docType
documentld
documentMame
hasSeparatContent
hitpcode
isCompleted
knownlLanguage
metalLanguage
metalength
rdstype
sequenceMumber
staticScare
throttlelD

title

\ truncated

el

Figure 11-6 Text miner window with indexed data

Bh\Q_QJLQ_{LQ_Q_Q_Q_Q_Q_Q_Q_Q_Q_QJLQ_Q_Q_Q_Q_Q_O/OO

PROCOOOOCOCOOOOOOOOOOOOOOOOO IR0
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11.6 Integrating custom dictionaries

The categories displayed in Figure 11-6 on page 308 are the direct results of
applying the default language dictionaries to the OmniFind Analytics Edition
index. In this section, we explain the integration of custom dictionaries such that
user defined categories and associated keywords are mapped for text analytics.

11.6.1 Creating a custom dictionary

After analyzing the index created from a Notes mail database, we discovered a
need to identify documents by the physical user names participating in a mail.

The sample mail database consists of email transactions related to group of
engineers across the world who have to visit Japan for 5 weeks for a Redbooks
publication residency program. For non-US citizens, a short term Visa is required
to visit Japan. With the VISA restrictions in view, we also felt a need to identify
emails that referred to immigration.

To accomplish the above requirements, we use Dictionary Editor to create two
categories, namely immigration and names in OmniFind Analytics Edition. In
Figure 11-7, we display the two category names.

Category Tree

Add Root Category

Imrmigration catec Rename Delete

names A

Figure 11-7 Immigration and names categories

We assigned a list of keywords and synonyms that was relevant with the terms
used in embassies. As shown in Figure 11-8, we display a sample set of
keywords/synonyms and their association to category called Immigration.
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Display Mode |Categow Tree v |

Registered Keyword List (9 keywords)

441-9pp | SELECTALL NEW KEYWORD
RESET CATEGORY SEARCH Select| POS Keyword Synonym Cq
Category Tree - Moun  |air ticket EDIT Immigration REMO
Immigration ADDl r Noun  |citizen EDIT Immigration _ REMO
Il Moun  |travel agent EDIT Immigration _ REMO
Il MNoun  |business EDIT Immigration _ REMO
Il Moun  |invitation letter EDIT Immigration _ REMO
Il Moun  |immigration EDIT Immigration __ REMO
[l Noun  |foreigner EDIT Immigration _ REMO
VISA
r Noun |2 " ED|T| Immigration _ REMO
r Moun  |embassy EDITl Immigration _ REMO
Figure 11-8 Keywords/Synonyms for Immigration category
For the names category, we assigned names of users who participated in the
residency program. In Figure 11-9, we show the sample list of user names
marked as keywords and their association to the names category.
Display Mode ICateggry Tree - I Registered Keyword List (& keywords)
(1-8h) SELECTALL | NEWKEYWORD |
RESET CATEGORY SEARCH Select| POS Keyword Synonym Ca
Category Tree r Moun | Shin Takakura EDIT names REMOVE
Immigration ADD| r Noun |lwao Inagaki EDIT names REMOVE
names ADDl O Moun  |Kameron Cale EDIT names REMOVE
Ratheesh
T Noun [ EDT| |names REMOVE |
r Moun | Scott Harms EDITl names REMOVE |
Srinivas Chitiveli
M |Noun [PV EDT| |names REMOVE |
r MNoun  |Deanna Polm EDITl names REMOVE |
Wei-Dong Zhu
0 Noun (22700 EDT| |names REMOVE |

Figure 11-9 participant names registered as keywords for the names category
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When the new additions are saved, we need to invoke the TAKMI batch program
to update the default LanguageWare dictionary with the new additions. The

default LanguageWare dictionary is located at
DATABASE_DIR\dic\LangWare50\en-XX-TAKMIUserNE.dic.



Example 11-3 shows the sample output of the TAKMI resource deploy command
that updates en-XX-TAKMIUserNE.dic.

Example 11-3 Sample output for takmi_nlp_resource_deploy.bat

C:\Program
Files\IBM\es\test\data\pearsupport\PearIdl>takmi nlp_resource deploy
.bat "C:\Program Files\IBM\es\test\data\pearsupport\PearIdl\database"
word boundary dictionary conversion
AnalyzerDictionaryConversion for C:\Program
Files\IBM\es\test\data\pearsupport\

PearIdl\database

Conversion completed

dictionary pattern generation
AnalyzerDictionaryPatternGenerator for C:\Program
Files\IBM\es\test\data\pearsu

pport\PearIdl\database

Pattern generation completed

English mode [LW binary dictionary generation]

IBM LanguageWare XML Dictionary Builder build 20050831.417
Loading schema:
file:/C:/Program%20Files/IBM/es/test/data/pearsupport/Pearldl/d
atabase/dic/LangWare50/named_entity.xsd

Preparing XML parser

Parsing dictionary source: C:\Program
Files\IBM\es\test\data\pearsupport\Pearld
1\database\dic\LangWare50\takmiUserDic.xml

Processed 40 words

Saving dictionary C:\Program
Files\IBM\es\test\data\pearsupport\PearIdl\databas
e\dic\LangWare50\en-XX-TAKMIUserNE.dic

Finished

C:\Program Files\IBM\es\test\data\pearsupport\PearIdl>

11.6.2 Registering OAE LanguageWare dictionary with OEE

The parsers in OEE uses a language dictionary to parse the source content into
metadata fields. OEE provides external configuration files to provide additional
LanguageWare dictionaries.
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To register the updated OmniFind Analytics Edition dictionary with OEE so that
the keywords in the OmniFind Analytics Edition dictionary are used in addition to
the OEE dictionaries:

1. Stop the OEE server. Refer to the OEE administration guide to stop all the
processes that relate to a working OEE server.

2. Copy <PEAR_ROOT>/database/dic/LangWare50/en-XX-TAKMIUserNE.dic
to
<OEE_INSTALL_ROOQOT>/configurations/parserservice/jediidata/frost/resourc
es directory.

3. In order to recover from manual mistakes, we recommend to take a backup of
the file called
$ES_NODE_ROQOT/master_config/collection_id.parserdriver/specifiers/jfrost.
xml where collection_id is the collection ID of the target collection. In our
scenario, we assume the collection ID of the target collection is notes.

4. Update
$ES_NODE_ROOT/master_config/collection_id.parserdriver/specifiers/jfrost.
xml with en-XX-TAKMIUserNE.dic.

Example 11-4 shows the sample contents of jfrost.xml with changes
highlighted in bold.

Example 11-4 Updated contents of jfrost.xml

<?xml version="1.0" encoding="UTF-8"?>
<taeDescription xmins="http://uima.watson.ibm.com/resourceSpecifier">

<l-- English -->
<settingsForGroup name="en">
<nameValuePair>
<name>LexicalDicts</name>
<value>
<array>
<!-- dictionary additions for the OAE index -->
<string>en-XX-TAKMIUserNE.dic</string>
<string>en-XX-Lex.dic</string>
</array>
</value>
</nameValuePair>
<nameValuePair>
<name>StopwordDicts</name>
<value>
<array>
<string>en-Stw.dic</string>
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</array>
</value>
</nameValuePair>
<nameValuePair>
<name>Spell1CorrectionDicts</name>
<value>
<array>
<string>en-XX-Rules.dic</string>
</array>
</value>
</nameValuePair>
</settingsForGroup>

</taeDescription>

5. While working with OEE, we discovered that the parser breaks URLs and mail
addresses into word pieces; For example “somebody @jp.ibm.com” will be the
word sequence of “somebody”, “@”, “jp”, “, “ibm”, “”, and “com”. this made it
impossible to search documents by Internet email addresses.

To prevent the URL/EMAIL segmentation by OEE parser, set the value of
DoURISegmentation element to false. Example 11-5 shows the changes
highlighted in bold.

Example 11-5 Prevent URL segmentation

<?xml version="1.0" encoding="UTF-8"?>
<taeDescription xmins="http://uima.watson.ibm.com/resourceSpecifier">

<nameValuePair>

<name>DoURISegmentation</name>

<value>

<l-- Prevent segementation of URLs and mail addresses into words -->
<boolean>false</boolean>

</value>

</nameValuePair>

</taeDescription>

The only drawback by the change is, the query “somebody” will not match
“somebody @jp.ibm.com”.
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6. Because we do not have new data but we are only trying to apply new
dictionaries, duplicate data can be eliminated by deleting the existing MIML
and index files. In Example 11-6, we show the sample output of the delete
command.

Example 11-6 Sample output of takmi_clear_nlp_index.bat

C:\Program
Files\IBM\es\test\data\pearsupport\PearIdl>takmi_clear nlp_index.bat
"C:\Program Files\IBM\es\test\data\pearsupport\PearIdl\database"

khhkkkhkhkkkhkhkk)k*k WARNING khhkkkhkhkhkkkhkhkhkkhkhkkx

* THIS COMMAND CLEARS ALL MIML FILES *

* AND INDEX FILES. *

Khhkkkhkhkhkhkhkhhkhkhhkhkhhhkhkhhkhkhhkhkdhkhkhkdhkkxx

0K? Please enter Y or N :y

directory "C:\Program
Files\IBM\es\test\data\pearsupport\PearIdl\database\db\in

dex" and all miml files in "C:\Program
Files\IBM\es\test\data\pearsupport\Pearl

d1\database\db\mim1" were successfully deleted.

C:\Program Files\IBM\es\test\data\pearsupport\PearIdl>

7. Start the OEE server. After registering the updated OmniFind Analytics
Edition dictionary, we will have to recrawl and reparse the mail database.
These actions will trigger the application of new keywords and categories to
the new set of MIML files generated by the OEE parse. Refer to the section
on “Start crawlers and parse” for re crawling and reparsing.

11.6.3 Rebuilding the OmniFind Analytics Edition index

With the new set of MIML files we can now build a new OmniFind Analytics
Edition index. Refer to 11.4, “Building analytics index” on page 304 where we
explain the creation of OmniFind Analytics Edition index from the MIML files.

After a new index is created, access the Text Miner application to confirm the
discovery of new categories and keywords.

314 Introducing OmniFind Analytics Edition: Customizing for Text Analytics



In Figure 11-10, we see the new categories called immigration and names.

“TEAT MINER... TEXT MINER > (J Notes Mail D (299 doc ts)
| Category Tree TOOLS & Bookmark Bl Report Elcsv
= (Category not selected) SEARCH CONDITION # No Search Condition is set.
4 Immigration . . .
VIEWS Top Docs NeETENINLE Time Series Topic Delta. 2D Map
SORT {* Config " Type ¢ Name
4 Category : Immigration
B Part of Speech e o . .
List: € Subcategories # Keywords
EH Phrase Constituent O Ol )
T e) Sort: & Frequency © Correlation ' Alphabet
5 -
@""'_g_“'“' : Max lines: €20 €50 100 €200 € 500
B OmniFind Enterprise e o
Edition metadata & o ADD 2 S o "
H Voice of Customers oo | ¥ AND ¢ OR T NOT a search Condition
(sample)
( names e @ Search | Keywords Frequency
Standard Date oQ | business 13 | ————
O ' .. business 3 | e—
[l customized ... business 3 | —
[l be ... business 3 | —
| good ... business 3 | e—
O VISA 3 | e—
[l extended ... business 2 | —
[l related . business 2 | —
(| empowering ... business 2 | —
(] empower ... business 2 | —
(| travel agent 2 | e—
|| local ... travel agent 2 | e—

Figure 11-10 New categories in Text miner application

With the new categories as Figure 11-10, we can easily identify documents that
refer to immigration issues and also possible to identify the users involved in any
of the emails.
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Related publications

The publications listed in this section are considered particularly suitable for a
more detailed discussion of the topics covered in this book.

Online resources

These Web sites are also relevant as further information sources:
» OmniFind Analytics Edition support page:

http://www.ibm.com/software/data/enterprise-search/omnifind-analytic
s/support.html

» Open source platform Unstructured Information Management Architecture
(UIMA), developed by IBM Research:

http://incubator.apache.org/uima

How to get Redbooks

You can search for, view, or download Redbooks, Redpapers, Technotes, draft
publications, and Additional materials, as well as order hardcopy Redbooks, at
this Web site:

ibm.com/redbooks

Help from IBM

IBM Support and downloads

ibm.com/support

IBM Global Services

ibm.com/services
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