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Document Classification in TRIP

White Paper

Abstract:
This document describes classification techniques in general, and how those techniques are
applied and exposed within the TRIP product framework.
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End User License Agreement

All rights to this software, its documentation and logotypes of the TRIP product family and
software (altogether “Software”) supplied by DVG Operations GmbH (DVG) are exclusively
owned by DVG.

The transfer of this Software, solutions or parts thereof requires the prior written
agreement of DVG. Furthermore, the customer has the right to use licensed Software and
/ or process solutions supplied by DVG to the extent specified in his contract with DVG.

The free-to-use non-commercial version doesn’t require a prior written agreement with
DVG but such customers, organizations and/or third parties agree by using the software
and / or solution of DVG to be strongly obliged to keep all rights to this software,
documentation and logotypes of the TRIP product family absolutely uninfringed and
protected.
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Introduction

The act of classifying a document, i.e. attaching one or more "tags" to the document that define its
place in some organizational metaphor, relies on two discrete processes: training and assignment.
We use the term "scheme" to encompass whatever organizational metaphor the user decides to
implement as part of this process.

Training, as the name suggests, consists of instructing the classifier in how to recognize those
topics that best distinguish or describe the scheme's component structure. Typically, a user of such
a system defines the scheme as consisting of some number of "categories" and then introduces the
system to a variety of documents that the user has manually determined a priori to belong to one or
more of these categories. The system uses this data to build a predictive model describing how to
recognize and assign tags to uncategorized documents in the future.

Assignment, therefore, is the act of using the predictive model created during training to attach one
or more category tags to an uncategorized document.

For example, a simple categorization scheme for news articles could be:

= |ocal
= |nternational
=  Financial

=  Entertainment
=  Miscellaneous

The user would create these categories, and then introduce the system to documents relating to
each category, for example documents relating to domestic politics might be provided as training
material for the "Local" category, whilst documents relating the latest scandals in the movie industry
might be provided as training material for the "Entertainment" category.

General Framework

The design for document classification within TRIP introduces a number of new concepts and
reuses a humber of existing concepts to accomplish the tasks of maintaining classification
schemes, and assigning tags.

Specifically, classification schemes are defined within special purpose TRIP databases, known as
classification containers. The exact structure of each container is defined by the classification
algorithm in use by the system (which can vary), but follows a general structure whereby the
container provides a map between category names and category IDs.

A container is associated with a database by the database's FM and whilst each database may only
reference a single classification container, a single container may be used to classify documents in
many different databases.

Tag assignment is performed at index time as part of the normal process of database maintenance.
Whenever a database has an associated classification container, the classification process is
invoked for all new and modified records found when scanning the database for updates.

Searching within databases that have been classified (i.e. databases that have an associated and
trained classification container, and that have been re-indexed to take advantage of such a

container) is accomplished with a new search function as described in the section on CCL
modifications, below.
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Classification in TRIPmgr

The TRIPmgr interface exposes classification in terms of schemes, categories within schemes and
training data associated with categories. For example, the following screen shows a sample
scheme that has four categories, each of which has been trained with a series of documents:

‘i, TRIPmer - [TRIP Servers\My Computer\Classification Schemes\Reuters\Financial] Z E|E|
B,ﬁ] File Action \View Favorites Window Help ;Iilﬂ
@ | 2

E_i TRIP Servers Training Data Source | Description G
= % My Computer %D:\;eubers\training\m1\,;'-\RGENT[NA Deutsche Bank to list of.,, FUND,DELUTSCH,LIST, MAMAG,ARGE

Data'?asef* %D:ﬁ;eubers\training\m15,;'-\RGENT[NA YPF says Ecuador oper... OPER,YPF,ECUADCR, MAXU,SALE,V
=188y Classification Schemes %4 D: reuters\rainingC11\AUSTRALIA RTRS - Comalco in alumi... COMALCO,SMELTER, ALUMINILIM, C
- Reuters %4 D: reuters\rainingC11\AUSTRALIA RTRS - Mineral Commadi... MINE,COPPER, OGG, COMPANL, SME

Access Rights
% Fi;f:;al'g 80 euters\raining|C 11VAUSTRALIA RTRS-AGL to apply for ... AGL,GA,ELECTR,BLEASEL NEW, 501

% Global %D: \reuters\training\C 11\AUSTRALIA RTRS-Battle plans to sp... GOLD,BATTL,VERA,MOUNTAIMN,MIN
% Economic %D: reuters\training\C 11\AUSTRALIA RTRS-BHF Copper says ... COPPER,BHP,RESERY, TONN,PRODI
% Sports Mews %D: reuters\training\C 11\AUSTRALIA RTRS-BHP Minerals says... BHP,MIMNER RANG,GROWTH,COMM
@ search Forms %D: Yreuterstraining\C 11\AUSTRALIA RTRS-BHP says Beswick... SHARE,BHP,WESTPAC,BEFOR BES
¥ Ef Users and Groups %D: Yreutersitraining\C 11\AUSTRALIA RTRS-BHP says looking ... BHP,STEEL MARKET,DIVIS,NEW INI
+ My Profile %D: reuters\trainingyC11\AUSTRALIA RTRS-Bridgestone eyes ... BRIDGESTOM, AUSTRALIA BI,COMP ¥
< | »

Access rights are defined as normal (and everybody who needs to interact with the scheme must
have read access, of course), whilst categories can be trained one document at a time, or by
reading an entire folder of documents.

Likewise, categories can be created one at a time, or an entire folder tree of documents can be
used in one operation to both create categories and then to train those categories with the
documents in the folders corresponding to the categories created.

Assigning a scheme to a database is accomplished via the database properties sheet, which is
modified as shown below:
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Ctest Properties

General |Files || Indexing || Links || Advanced |

Fecord count: 275

Last update date: 2005-03-04 12:55:54
Last index date: Mone

Record name field: Mone

Part name field: MNone

Record number field:  Mone

Default report: I [(ione)]

[
[

Default entry form: I {Mone)
Classification Sd‘emw
Description

[ Ok, J [ Cancel Apply

Each record in such a database that gets indexed is assigned one or more category tags. When
determining these category tags, TRIP uses a new field flag to decide whether to include each field
in the database within the text that gets classified, as shown below.

Note that category tags are not written to the database's BAF, and so cannot be viewed using a
report. All category tags are written to the database's index (BIF) during the index update process.
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Content Properties

General |'I.-'a|idaﬁnn Advanced

[ Layout retained

Minimum number of paragraphs: 0
Maximum number of paragraphs: ]

Mame: Type: | J
Data Attributes Index Attributes
B Iv Field is induded in index
| | Create field-spedfic index
B B
B B
[ Required v Indude field contents in

non-Boolean caloulations

Copyright halder is in this field: |

LInit cost of viewing field: 0

Description:

[ Ok, l [ Cancel

Scheme Definition

D
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As described above, a classification scheme in TRIP terms is a special-purpose database. The
exact structure of this database is defined by the classification algorithm configured for use, but all
such databases share a common sub-schema, as follows:

Name Type Required? Indexed?
NAME PHrase Y Y
COMMENT PHrase N N
LABELS PHrase N N
INFO PHrase N N

The NAME and COMMENT fields are self-explanatory. The LABELS and INFO fields are tupled
together and serve to provide a labeling mechanism for training data. For each item of training data
that is submitted to the engine, the calling application provides a label (e.g. the file name of the
original document) and the engine generates an entry in the INFO column containing the set of
most-relevant terms from that document, typically high-occurring nouns from the document.

The category tags that are written to a database being classified are actually the record numbers of
the corresponding category within the container. Using record numbers for tagging allows the name
of any category to be changed at any time without requiring the database to be reclassified.

Creating a new scheme is simply a matter of deciding upon a name, and an algorithm that will be
used to train categories and assign tags, as shown below. Currently, the only algorithm available is
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Naive Bayes, but this is intended to be expanded in the future to include kernel learning methods
such as the well known Support Vector Machine.

New Classification Scheme

General Properties
Define the name and type of the new scheme mE

Spedfy a name and a dassification type far the new scheme, This type will determine the kind
of dassification that is performed on any databases using this scheme.

Mame: |

Classification Type: |Naiue Bayes j

Description:

[ < Back ” Mext = l[ Cancel ] [ Help

Searching using categories

To support category-based searching, CCL has been enhanced to include a new search function:
CLASS(). This function finds records that have been assigned category tags, and can be combined
within any Boolean expression as normal.

The search function accepts a string as argument, and this string is interpreted as the name of one
or more categories within the current scheme (note that each open database may be assigned a
different scheme and that this indirect mapping is performed for each open database separately).
Once the names are matched, any category tags (record IDs) found are then located within the
open database.

An example of this function being exercised is shown below.
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Ctest

Search | Reco... | Command Query
1 275 BASe Ctest

2 10 Find dass(finandal) AND australia

3 147 Find dass(economic)

4 181 Find dass({economic) OR dass(financdial) AND USA

Cloze

Mdd

Help

Previous Commands: |F dass{economic) or dass{financial) and USA ﬂ

Note that this search function does not produce specific hit locations within documents, thus a
simple search for a category on its own (e.g. S=3, above) will not result in highlight points being
shown in a report.

Naive Bayes

The first algorithm implemented as part of the TRIP document classification framework is the
popular Naive Bayes algorithm. This technique aims to predict the probability of a new document
being associated with a known category, and then simply picks the maximum of all such predicted
associations.

The TRIP database specification for a Naive Bayes container adds the following fields to the
common sub-schema:

Name Type Required? Indexed?
MAX INteger N N
COUNT INteger N N
DATA TExt N N

The MAX and COUNT fields are used by the algorithm to record term frequency information for the
category, whilst the DATA field is used to store a concordance of term occurrence information (i.e. a
dictionary of terms and counts).

Also note that the first record in a Naive Bayes container is reserved for global information and will
not contain a DATA field. This results in category IDs being assigned starting from 2.
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