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ABSTRACT 2 DATA ANALYSIS AND VISUALIZATION

All subsequently shown visualizations were designed in response
Sto questions that business experts are confronted with in their jobs.
All visualizations use the simplest and most readable spatial sub-
strate, e.g., amap of US, and a simple data overlay to communicate
the patterns, correlations, and trends of interest. Adding an over-
lay to a geographical map is a common and effective visualization

technique for geographically constrained data. An example of such

visualization is zipdecode [1].

This IEEE InfoVis 2005 Contest submission addresses all four con-
test questions. Diverse data analysis and visualization technique
were applied to th&echnology Data in the U8ata set to (1) un-
derstand the birth, growth, and death of companies over the 15
year time span, (2) the geospatial distribution of different indus-
tries in US, (3) the correlation of the number of employees and
sales increases for companies that change their geolocations at lea
six times, and (4) sudden increases in the number of employees
and in sales for the different industries in the complete time span.
While first insights could be gained, the dataset appears to be too3 GEOVIS OF THE GROWTH OF COMPANIES (QUESTION 4)
limited to provide definite answers to questions that business ex- ) ) )
perts would ask. The complementary web page with details on Understanding of the birth, growth, and death of companies

the presented analysis and supplementary material is available aiS important for practitioners as well as academics. Effects of
http://tara_slis_indiana_edu/outgoing/infovisosl_ Shattenng events like 9/11, deregulat|0n pOlICIeS or a bubble burst

can affect companies in different ways. To show the evolution
of the technology companies in the US a 15 frame animation
was created representing the years 1989 to 2003. Each time
1 THE INFOVIS 2005 CONTEST DATA SET frame uses the very same base map: a map of the US in which
states are color coded by the total sales of all their companies.

. . . Richer states are given a darker shade. Overlaid over this map
The Technology Data in the UBata-set comprises 84,472 unique 416 npodes representing the companies that are in existence in

technology companies. The location (city, state, zip), sales, M- i particular year. The area of nodes reflects company sales in
ployment, primary industry, and product type is given for compa- mjjions of dollars. Node color represents the age of companies -
nies for the years 1989 to 2003. Unfortunately, the industry field y,ynger companies are given a lighter color while well established
is only available for a few companies for the years pre-1993. As companies appear darker. Companies that are in their first year
to be expected for a technology company data-set, about 42.9% Ofgf existence are colored yellow and companies in their iast
all companies are in telecommunications & internet or computer year of existence are colored red. The maps were generated by
software. extending the Chizu system implemented by Mark Meiss, online at
Companies are categorized into 18 primary industries: Factory http://steinbeck.ucs.indiana.eduheiss/L579/project4/final.html.

Automation, Biotechnology, Chemicals, Computer Hardware, En- The time frame 2002 of the 15 year animation is shown in Figure
ergy, Environmental, Transportation, Manufacturing, Defense, Ad- 1.
vanced Materials, Medical, Pharmaceuticals, Photonics, Computer
Software, Subassemblies & Components, Telecommunications &
Internet, Not Primarily High-Tech, Test & Measurement.

The geographic location of the companies can be derived from
42,193 unique zip codes. In the data-set, not all company zip codes
have their latitude and longitude defined. We used the more com-
plete latitude and longitude file from the Chizu system described in
section 3. For those zip codes that were still missing we set their
latitude and longitude to that of the closest zip-code. We use the zip
code field to track company movements. In the data-set, 1 company
moves 7 times and 5 companies move 6 times.
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le-mail: katy@indiana.edu A closer examination of the 2002 map reveals that California and
New York have the most companies with the largest sales. We also
see clusters around major cities. By zooming into a local region we
can access details (see inset in Figure 1). We labelled the headquar-
ters of some major US companies as a frame of reference.

Figure 1: Geospatial locations, total annual sales, and ages of all
companies in 2002. Inset shows a close-up for NY.



Unfortunately, the contest data provides no information on why Location Changes Chart (12908)
companies emerged, strived, or died. It would be interesting to ) .
know if a red node is a consequence of a company’s bankruptcy Y Q/JQ ﬁ
or an acquisition or merger with another firm. One could speculate [ 7 \
that 'smaller’ red nodes were either acquired or went bankrupt due ”Y:// 4\%‘ |
to the liability of being a small or new company. We could also }ﬁz ’ ‘
speculate that two large red nodes in one year could have formed
an even larger yellow node (new companies) in the subsequent year
suggesting big mergers, like the one that formed Verizon in 2000.
Ideally, the maps could show the merger waves characterizing many
industries, reflecting the general trend of consolidation in some in-
dustries.
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3.1 GeoVis of Each Industry (Question 2)

Next, our experts were interested to see the geospatial distribution Year
of different industries in US. To ease the readability of the visual-
izations, the very same substrate map was used to generate densityjigure 2: Geospatial trajectory, annual sales, and employee counts
plots of all 18 industries. There is a node for each company each for one highly moving company over 15 years.
year placed at the companies location that year. The recentyears are
colored lightly and the early years are colored darker. Nodes for re-
cent years are drawn on top of nodes from earlier years. The noderelocated R&D facilities and those that did not. Intensive R&D is
size is once again mapped to total sales. All 18 maps are shown onéxpensive, and some industries (e.g., biotechnology) heavily rely on
the complementary web page. cooperation (which is facilitated by geographical proximity) seeing
In general, there is little difference in industries in terms of geo- such patterns evolving on geospatial maps would be really interest-
graphical distribution. However, there are major differences in the ing, especially given potential consequences for firms performance
total sales and number of companies for different industries. Some and innovation.
industries, e.g., telecommincations & internet, experienced exten-  Direction of movement is a fruitful area for visualization, as it
sive growth in recent years. reveals possible patterns which then invite different questions. Rea-
The complementary web page shows a pair of interdependentsons for companies relocations can be multiple, each of them inter-
industries on one map, biotechnology and pharmaceuticals. Old esting in its own way. In addition to the aforementioned formation
established pharmaceuticals are highly dependent on biotechs forof knowledge clusters, other reasons for relocations could be a re-
their knowledge and innovation, whereas the biotechs are depen-sult of specific developmental policies creating motives for reloca-
dent on the pharmaceutical companies’ capital for research testingtion of companies in search for fruitful opportunities. On the other
money, as well as product development and different legal require- hand, some policies (e.g., placing strict ecological standards) might
ments (contacts in FDA, etc.). These interdependencies can be reincrease operating costs and drive companies away.
lated to geographical proximity, which can be seen on the map.
We can see biotechnology companies around large pharmaceutica 3  Charting Bursts of Sales and Employees (Question 3)
companies.
P What industries experience a sudden increase in the number of com-

panies? Which ones had a sudden increase in their sales or em-

ployees? Bursts in the number of employees and sales might in-

Why do companies move? How often do they move? What happensdicate that the a company finally developed a marketable product

to their sales and numbers of employees after they move? Figurewhile prior to that the company was mostly involved in research

2 shows a data graphic that aims to communicate the movementand development. Hence a burst would define the year when their

trail of one company as well as the associated sales numbers androduct hit the market and turned first sales. For each year, we

employee counts over a 15 year time span. The curves represengalculated the number of companies in each industry whose sales

the sales and employees of the company and the bars indicate whegoubled from the previous year. We then plotted this information

moves have occurred and the extent of the moves. The backgroundn a line chart. The same procedure was applied for the number of

map shows the trajectory of the company. employees. These charts can be seen on the complementary web
Plotting trajectories of all companies over the map of US results page. They show when the different industries experienced major

in a rather cluttered visualization (see complementary web page). A growth.

closer examination shows that there is a small set of persistent pat-

terns of relocation strategies. Many companies move toward large 4  AckNOWLEDGEMENTS
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quarters of the company. Given richer data on R&D centers and
production facilities locations, it would be fascinating to see po-

tential emerging patterns in relocations of companies laboratories
into certain locations, potentially forming a geographically distinct

cluster of knowledge (e.g., caused by collaboration with strong re-
search university centers). The results of these analyses could then
be linked to differences in innovation rates between companies that

3.2 GeoVis and Chart of Company Movement (Question 1)
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