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Abstract

AutoMap is software for computassisted Network Text Analysis (NTA). NTA encodes the
links among words in a text and constructs a network of the linked wduntisMap subsumes

classical Content Analysis by analyzing the existence, frequencies, and covariance of terms and
themes.
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1 Introduction to AutoMap
1.1 An Overview

AutoMap is a software tool to analyze text using the method of Network Text Analysis. It
performs a specific type of Network Text Analysis called Semantic Netioakysis. Semantic
analysis extracts and analyzes links among words to model an authors "mental map" as a
network of links. Additionally, Automap supports Content Analysis.

Coding in AutoMap is computeaassisted; the software applies a set of coding sgesified by

the user in order to code the texts as networks of concepts. Coding texts as maps focuses the user
on investigating meaning among texts by finding relationships among words and themes.

The coding rules in AutoMap involve text ppeocessing &d statement formation, which
together form the coding scheme. Text-precessing condenses data into concepts, which
capture the features of the texts relevant to the user. Statement formation rules determine how to
link concepts into statements.

Listedbelowarethe steps a user would follow (in typical order) to use AutoMap:

1. PreProcess texts

2. Perform Semantic Network Analysis on texts

3. Run MetaNetwork Text Analysis and Sub Matrix Text Analysis (Both techniques are
subtypes of Map Analysis)

4. Compare Mapgenerated with AutoMap

5. Compute network analytic measures per texts and words



1.2 Network Text Analysis (NTA)

NTA theory is based on the assumption that language and knowledge can be modeled as
networks of words and relations. Network Text Analysis encodks éimong words to construct

a network of linkages. Specifically, Network Text Analysis analyzes the existence, frequencies,
and covariance of terms and themes, thus subsuming classical Content Analysis.

1.3 Semantic Network Analysis

In map analysis, a concefst a single idea, or ideational kernel, represented by one or more
words. Concepts are equivalent to nodes in Social Network Analysis (SNA). The link between
two concepts is referred to as a statement, which corresponds with an edge in SNA. The relation
between two concepts can differ in strength, directionality, and type. The union of all statements
per texts forms a semantic map. Maps are equivalent to networks

1.4 Social Network Analysis (SNA)

Social Network Analysis is a scientific area focused on the stfidglations, often defined as

social networks. In its basic form, a social network is a network where the nodes are people and
the relations (also called links or ties) are a form of connection such as friendship. Social
Network Analysis takes graph thetic ideas and applies them to the social world. The term
"social network" was first coined in 1954 by J. A. Barnes (see: Class and Committees in a
Norwegian Island Parish). Social network analysis is also called network analysis, structural
analysis, andhe study of human relations. SNA is often referred to as the science of "connecting
the dots.”

Today, the term Social Network Analysis (or SNA) is used to refer to the analysis of any
network such that all the nodes are of one type (e.g., all peolk roles, or all organizations),

or at most two types (e.g., people and the groups they belong to). The metrics and tools in this
area, since they are based on the mathematics of graph theory, are applicable regardless of the
type of nodes in the netwotk the reason for the connections.

For most researchers, the nodes are actors. As such, a network can be a cell of terrorists,
employees of global company or simply a group of friends. However, nodes are not limited to
actors. A series of computers thateract with each other or a group of interconnected libraries
can comprise a network also.

1.5 Where to find out more on SNA?

e Scott, John, 2000, Social Networks, Sage (2nd edition)
e« Wasserman, S. & K. Faust, 1994, Social Network Analysis: Methodagplctations.



2 Dynamic Network Analysis

Dynamic Network Analysis (DNA) is an emergent scientific field that brings together traditional
social network analysis (SNA), link analysis (LA) and malgent systems (MAS). There are
two aspects of this field. Thirst is the statistical analysis of DNA data. The second is the
utilization of simulation to address issues of network dynamics. DNA networks vary from
traditional social networks in that are larger dynamic mmatide, multiplex networks, and may
contan varying levels of uncertainty.

DNA statistical tools are generally optimized for lasgale networks and admit the analysis of
multiple networks simultaneously in which, there are multiple types of entities {@mtitiies)
and multiple types of linksnfulti-plex). In contrast, SNA statistical tools focus on single or at
most two mode data and facilitate the analysis of only one type of link at a time.

DNA statistical tools tend to provide more measures to the user, because they have measures that
use déa drawn from multiple networks simultaneously. From a computer simulation perspective,
entities in DNA are like atoms in quantum theory, entities can be, though need not be, treated as
probabilistic. Whereas entities in a traditional SNA model are setiities in a DNA model

have the ability to learn. Properties change over time; entities can adapt: A company's employees
can learn new skills and increase their value to the network; Or, kill one terrorist and three more
are forced to improvise. Changepagates from one entity to the next and so on. DNA adds the
critical element of a network's evolution and considers the circumstances under which change is
likely to occur.



2.1 Where to learn to more:

e KathleenM.Carley 2 0D@narii ¢ Net wo Dykamik Sacibl Wetwok 0 i n
Modeling and Analysis: Workshop Summary and PagpRosiald Breiger, Kathleen
Carley, and Philippa Pattison, (Eds.) Committee on Human Factors, National Research
Council, National Research Council. Pp. 438, Washington, DC.

e KathlenM.Carley 2 0®Mar ti Agents and Organi zations
Handbook of New MediaEdited by Leah Lievrouw and Sonia Livingstone, Ch. 12, pp.
206220, Thousand Oaks, CA, Sage.

« Kathleen M. Carley, Jana Diesner, Jeffrey Reminga, Maksim TsveRDGE
forthcoming,Toward an Interoperable Dynamic Network Analysis Toolkit, DSS Special
Issue on Cyberinfrastructure for Homeland Security: Advances in Information Sharing,
Data Mining, and Collaboration Systems.




3 Formats
There are many types of text faata available. Not all of them work correctly in AutoMap.

o ASCII (American Standard Code for Information Interchange) is the lowest common
denominator. There are actually two ASCII codes. The original 128 charabiecode
and the expanded 256 characgbit code.

e CSV (Comma Separated Value): a file type that stores tabular data. The format dates
back to the early days of business computing. For this reason, CSV files are common on
all computer platforms.

« EBCDIC (Extended Binary Coded Decimal IntercgarCode)

e HTML (Hypertext Markup Language) : The predominant markup language used for web
pages.

e ISO/IEC 8859 : standard forld@t character encodings for use by computers.

 RTF (Rich Text Format) : a proprietary document file format developed by DEC in 1987
for crossplatform document interchange. Most word processors are able to read and
write RTF documents.

o UTF-8 (Uniform Transformation Format) : It is able to represent any character in the
Unicode standard, yet the initial encoding of byte codes andatbaessignments for
UTF-8 is backwards compatible with ASCII. For these reasons, it is steadily becoming
the preferred encoding formaail, web pages, and other places where characters are
stored or streamed.

« XML (Extensible Markup Language) : A generairpose makeup language that allows
users to define their own tags.

4 Automap web page
Casos maintains a web site for Automap at http://www.casos.cs.smu.edu/projects/automap.php.
4.1 Included for download are:

Delete Lists : Extensive list, Punctuation delete and small list

Generalization Thesauri : Country generalization thesaurus, English abbreviations generalization
thesaurus, and English contraction generalization thesaurus.

Meta Network Thesauri : Countries Meta Network thesaurus.
For Map Post Proceer : Attribute interpretation thesaurus.



5 Main Interface
The Main Interface consists of two parts: The Menu and the Panels.

An Overview ofthe AutoMap GUI
The File Menu

The Run Analysis Menu

The Other Tools Menu

The Menu Bar

1 : Text Display Panel

2 : Text Processing Panel

3 : Semantic Network Panel

4 : Results Panel


file:///C:\Documents%20and%20Settings\default\My%20Documents\AutoMap%20help%20file\gui\gui.html
file:///C:\Documents%20and%20Settings\default\My%20Documents\AutoMap%20help%20file\menu\file\file.html
file:///C:\Documents%20and%20Settings\default\My%20Documents\AutoMap%20help%20file\menu\runAnalysis\runAnalysis.html
file:///C:\Documents%20and%20Settings\default\My%20Documents\AutoMap%20help%20file\menu\additionalTools\additionalTools.html
file:///C:\Documents%20and%20Settings\default\My%20Documents\AutoMap%20help%20file\menu\menuBar\menus.html
file:///C:\Documents%20and%20Settings\default\My%20Documents\AutoMap%20help%20file\p1\panel1.html
file:///C:\Documents%20and%20Settings\default\My%20Documents\AutoMap%20help%20file\p2\panel2.html
file:///C:\Documents%20and%20Settings\default\My%20Documents\AutoMap%20help%20file\p3\panel3.html
file:///C:\Documents%20and%20Settings\default\My%20Documents\AutoMap%20help%20file\p4\panel4.html

6 GUI Overview

AutoMap's graphical user interface (GUI) is divided into four primary panels. In the images
below you can see the referencés:Text Display Pane{top left), 2: Text Processing Panel
(bottom left),3: Semantic Network Panébp right) and4: Results Paal (bottom right).

The main menu bar provides access to various analysis tools and utilities and the browse menu
bar allows you to quickly navigate between loaded texts.

The panels contain tabs which provide an interface allowing you to navigate each panel
respectively. The GUI reads any changes dynamically from the XML file. To do that, the user
needs to refresh the tool.

The screen shot below highlights primary features of the Automap GUI and where to find them:

6.1.1 NOTE : The Text Processing Panel is the only panel that can be

edited. The other panels (Text Display Panel, Semantic Network

Panel, & Result Panel) display information regarding the currently

active file. These panels always relates to each other. The Text

Browse Menu relates to all panels at the same time.
Window sizes do not have an upper threshold. AutoMap will automatically set window size to
|l argest text Size upon userds request. Thi s |
enables text set specific maximum window sizesich also enhances efficiency.
The Action Tracer Tab iResults Panelill log preprocessing utilities applied to your text. This
is a handy way to keep track of changes and actions relating to your text.
In the various prgrocessing panels, such aglitigs, tool tips provide more information on
certain routines. Tool tips become visible when you slide the mouse over that particular tool.



