SecureScope™ Visualizations of the NAICS Dataset

Brianne O'Brien, Victor Seguritan, Dan Tesone, Anita D'Amico, Ph.D.

Secure Decisions, a division of Applied Visions, Inc.t

ABSTRACT

This summary describes an analysis of the NAIC@g#tusing
SecureScope, a three-dimensional visualization ®etureScope
was developed by Secure Decisions under a Smaih8ss Inno-
vative Research (SBIR) grant from the US Air Foraad en-
hanced under an SBIR grant from the Defense AdvhriRe-
search Projects Agency (DARPA). SecureScope waginatly
designed to analyze data related to informationrégcbut can be
extended, as illustrated here, to analyze manyskofd-elational
data. SecureScope retrieves and clusters datdesrassociations
between SecureScope objects representing datas pmirgroups,
and presents the results as an interactive, thireendional
graphical scene to aid users in the interpretaiidlarge datasets,
and to improve their understanding and awarenesthefdata
being analyzed.

1. ANALYSIS PROCESS

The NAICS dataset was imported into an Oracle %lozse. Se-
cureScope was then “taught” the schema of the NAd@@&base
through the use of a metadata generation utiligg@m devel-
oped specifically for SecureScope. The COMPANYDATfable
was updated to include a field called SALES_EMPsifple
script was written to populate the database fielith walculated
sales per employee ratios obtained from data withen COM-
PANYDATA table. Additional “display property” cordgurations
were generated, which defined the color, size kbland motion
characteristics of each data field visualized withi scene. Con-
test questions were answered using SecureScopeatehésrid
and Wall scenes as well as statistical analysisguSiAICS data
retrieved from the Oracle database. An exampleoof Wisualized
results and statistical profiles are typically reretl is presented
below:

Figure 1 — SecureScope scene & statistical analysis
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1.1 Characterization of Correlations and Patterns

Question 1 regarding the characterization of correlationsl an
patterns among two or more variables in the dass addressed
using SecureScopefrequency Walkcene. A Frequency Wall is
a temporal visualization containing a vertical gilidplaying time
points on the top horizontal axis, and a databiade $elected by
the user on the vertical axis. The time point getkovas the
YEAR field from the COMPANYDATA table, and the INC&®)
TRY_DESC field from the INDUSTRYCODES table was sbn
to be displayed on the vertical axis. Individuah items contain
bar graphs (histogrids) which are visually sizedoading to a
count of Companies within the COMPANYDATA table.é&yhare
sized relative to each other within the scene.

SecureScope provides drill-in capability on anyividual bar
graph so that more information can be obtainedtHerselected
item. The bar graphs are colored according to #hessevenues
associated with each group of companies. Groupls pétrticu-
larly high sales are configured kdink. This scene illustrates the
growth, followed by decline, of several high-teaidustries. It
also demonstrates the decline, followed by growtlotherindus-
tries that are defined as “Not High-Tech” in theatiase.

Further confirmation of the trends visualized ie flist scene is
provided by a similar SecureScofid scene. While the first
visualization provided demonstrates growth andidedh terms
of company numbers and sales revenue, this supptamasuali-
zation displays similar trends based upon the nurabemploy-
ees within each industry over time. This visualmatis more
demonstrable in showing industry growth and dectieads by
looking at workforce participation in various indiss, rather
than at sales revenue. A reinvigoration of the viande within the
non-high tech industry can be clearly seen in 2@6#, con-
versely, the decline in high-tech industries — ipatarly in the
Telecommunications & Internet sectors — is refleciof the pop-
ping of the “dot com” bubble.

1.2 Characterization of Clusters

Question 2regarding the characterization of clusters ofipmis,
industries, sales, regions and/or companies, wedsessked using
SecureScope’6rid scene. The Grid view provides a visualization
displaying relationships amongst the clusteredstemthe grid.

The items contained within each Grid bin, represeriy dif-
ferent-sized pyramids, are derived from a useretatide database
table and represent the number of items within tdiale sorted by
the properties selected for the X and Z axes. The @presents
an overall “big picture” view of the number of coampes organ-
ized by industry and NAICS code. The larger theapyd, the
more companies are contained within that cluster.

Every pyramid is colored according to the maximwmnge of
revenue for a company within a cluster. With thisualization,



the number of companies and maximum revenue of aaiap
within an industry is apparent.

Pyramid size and color are particularly strikingtls visuali-
zation, and clearly distinguish several differentluistries with
regard to their very large presence and high s#fgen more
striking are thesmaller pyramids, indicating fewer companies
with colors reflecting higher sales. Drilling-in toselected pyra-
mid provides details for the group of companiesresented
within that pyramid.

The Computer Hardware and Computer Software indssare
of particular interest. By drilling-in new Grid-tgpvisualizations
are generated reflecting a distribution of compsrig state and
year within each computer industry. The resultingualization
for the Hardware industry demonstrates definititrerggth in the
California region in terms of company numbers aaldsrevenue,
particularly in 1993. We can theorize that thisgaureflects the
thrust towards the goal of having a PC on everk deshe work-
place, and every room in the home, by the endefttlennium.

1.3 Characterization of unusual items

Question 3regarding characterization of unusual produatess
regions and/or companies, was also addressed uSieg

cureScope’'sGrid scene. Product trends by region and state are

shown, with product year and company state choseaxia prop-
erties. Company sales in millions of dollars arlegaoded in the
same manner as described for Question 2.

To demonstrate the value of visualizing a spedifidustry,
NAICS data was selected for companies in the Phaeuigal
industry. By focusing on one industry, the effeftaoregion’s
growth on neighboring regions for a specific indyss apparent.
The top revenue and product producers displayethfsrvisuali-
zation are in accord with the ten major US regidefined in
Biospace.com, a web-based resource for the lisnses industry.
The size and color of pharmaceutical clusters in@QW, PA, NY,
and MA are the most prominent in this display. @thetable
clusters are seen in mid-Western and Southerrsstate

Surprisingly, this SecureScope scene discovereteady in-
crease in product growth and sales for the two SBigtheast”
states of Kentucky and Tennessee, starting in ZD@4 pattern of
growth seen in Kentucky and Tennessee parallelgtbeth of
neighboring states, such as lllinois, Indiana, Biedth Carolina.
These surrounding states with a large number ofi-hégenue
pharmaceutical companies may be providing busitesstates
within close proximity, such as Kentucky and Tersees

Another unusual pattern in the NAICS data is dertrated by
the configuration of groups of companies organiaedording to
industry description and state, focusing on the “t@” states in
terms of sales. Of particular prominence is thellsmamber of
Arkansas-based companies in the Telecommunicagdnsernet
sector responsible for enormous sales during 19@®. compa-
nies responsible for these large sales revenues discovered
using just two drill-in visualizations on the Arlgas cluster: for
one drill-in scene, state and industry descriptimese chosen as
axis properties; a second drill-in scene was cceasing state and
year data from the COMPANYDATA table. The two diiil
visualizations uncovered these Arkansas-based auegpavith
unparalleled sales in 1993.

1.4 Characterization of any other trends
Question 4yegarding the characterization of any other trends

addressed using SecureScopall scene. This scene was gener-

ated based on groups of companies, and organizastdicg to

their industry.Year is color-coded according to sales per em-

ployee figures. The SecureScope Wall scene usiagdfes per
employee ratio (SPE) provides a visualization #@bles easy
comparison of the productivity of companies withimindustry to

other industries over time. Cyclical trends in SkRé&e predomi-
nantly seen in a few industries, while some indestdisplayed
trends that were parallel to other industries.

Specific industries such as Advanced Materials Badtory
Automation are distinguished among others for emélg high
sales-per-employee figures. We can theorize tteaSIRE for the
Factory Automation industry, for example, peaked?@03 as a
consequence of the productivity in industries updvich Factory
Automation strongly depends, such as Computer Hamrel\WCom-
puter Software, Subassemblies & Components, anecdrimu-
nications & Internet.

Of particular interest, demonstrated well by catoding, is the
decline then subsequent recovery of the Telecontatioh &
Internet industry by 2003. In addition, the grovethid decline of
the Non-High-Tech and High-Tech industries appedra mutu-
ally exclusive, and are displayed well using theap@eters con-
figured for this visualization.

2. STRENGTHS

SecureScope is capable of visualizing data and aksaciations
in a single graphical scene, using a number ofalisues. All
SecureScope scenes are configurable to user spdicifis, mak-
ing this tool generic enough to use on any typeahain data
contained within a relational database. The selrabif visualiza-
tion templates are designed to support differepesyof data
analysis, providing ease of use for temporal amglynalysis of
associations among large datasets, and mission-basihess-
impact analysis.

Drill-in features that provide access to more-dethscenes or
even to the underlying raw data supporting a vigadl scene,
along with statistical analysis of each scene, ide@¥or multiple
methods of data analysis and reporting.

The use of color, motion, blink, size and otheusiscues allow
the user to easily and quickly identify extraordinar unusual
items and trends in large datasets.

3. WEAKNESSES

SecureScope was originally developed to visualilsege dataset
of network intrusion data, and has matured to witezan be used
to visualize many other types of data. SecureScdpes not
however, include the ability to apply complex matiaical op-
erations or algorithms to the data that is beirsyaiized. A fore-
cast analysis using yearly sales data by indu$tny,example,
would be a good statistical measure for sales srewwdoss differ-
ent industries. In addition, knk analysisform of visualization
may be helpful in determining the accelerator pplecimpact of
decline and growth across and within industries.
Such visualizations can be helpful in seeing mangrhate” re-

lationships in data, and the more subtle pattemusiyzed by
slower-moving forces in the economy.



