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ABSTRACT

In this paperwe presentthe Compary PositioningSystemCPS,
which enablesthe userto navigate interactvely througha given
economicervironmentandanalyzecompaniestrendsandpatterns
within that environment. We describehow the datais analyzed,
the strengthsandweaknessesf CPSandsomeinterestinginsights
foundin the dataprovided.

CR Categories: K.6.1[Managemenbf ComputingandInforma-
tion Systems]ProjectandPeopleManagement—LifeCycle;K.8.1
[PersonalComputing]:Application Packages—Graphics

Keywords: visualizationcluster eigensystenanalysis

1 INTRODUCTION

The dataprovided for the 2005 InfoVis contestconsistsof 87,659
technologycompanies.Attributesgiven werefor example: sales,
yearfounded humberof emplgyeesetc. In additionit waspossible
to usethe NAICS codeasa productgrouphierarcly. Thetaskwas
to visualizetrends patternsaandcorrelationoundwithin this data
set.

Patternanalysiswithin datasetscanbe achiezed with different
tools. As componentfor CPSwe selecteda generalizeckigen-
systemanalysisaspresentedn [2] anda clusteralgorithmbased
onrandomwalksasdescribedn [1]. Thesecomponentsogether
with traditionalquerytechniquesvereusedto achiese aninterac-
tive analysistool. For visualizationof the differentareasof inter-
estwe usedgeographicalnformation, color codingandrelational
highlighting.

2 STRENGTHS

2.1 Flexibility of data source

CPSis basedon an SQL databaseof relationaldata. This allows

a very flexible handlingof differentdatasettings. While we in-

cludedfor this paperonly the attributesprovided for the contest,
we couldeasilybroaderthe scopeof CPSwhenadditionaldatabe-
comesavailable.

2.2 Intuitive Color Coding

Resultsare color codedto facilitateintuitive perception.Different
genericschemesiave beenmplementedor colorcoding,e.g.sales
volume, numberof emplgyees,numberof productsthusenabling
theuserto navigateamultidimensionahttributespace As aspecial
featurethesaleerproductcanbeusedfor colorcoding.Sincethis
datais notexplicitely availablein thedata,we usetheassumptiorof
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Figure 1. Default screen of CPS.

equallydistributedsalesvolumewithin acompary overits products
asafirst approximation.Thecolor codingmechanisncaneasilybe
adaptedo new attributewhenthey becomeavailable.

2.3 Company - Products - Geography Relationship

To acquireanoverview of the datathe default view givenin fig.(1)
canbe used. In this main window the query on the datasetcan
be specified. As a resultthe geographicalocation of the queried
companiesand the productsmanufcturedby thosecompaniess
visible. The view canbetoggledto aflat arrayview. In this view
thegeographicalocationcanstill befoundby clicking on a stateat
thebottomof thescreen.

Theseviews make it possibleto seethreekinds of correlations.
Theusercanidentify acompary andsubsequentlgeewhich prod-
uctsit sellsandwhereit is located. Also a productcanbe high-
lighted andthe companieghatproducethis productandtheir loca-
tion is given. As athird possibility a statecould be singledout and
thenthe companieswithin that stateand their productsare high-
lighted.

2.4 Product or Company Clusters

One of the interestingquestionsconcerningthe datasetis which
productsveresoldtogethemndwhichcompanieproducehesame
portfolios. Theresultof thesecalculationsaregivenin the Product
Clusterview of CPS(fig.2). Herethe usercanselecta level of
similarity andasaresulttheclustercentersandtheclustermembers
arecolor codedwithin the NAICS codehierarcly.

A resultthatcanbe obtainedin this view is for exampleto find
productsthat belongto no clusterat all. This canbe achiezed by
choosinga clusterlevel closeto zero. Productsthat still shov no
coloringdo not even belongto the overall picture. Theseproducts
areoutliers,sincethey seento beproducedvithoutary correlation
to other products. In the sameway companiescan be identified
which belongto no clusterandthuscouldbe seemasoutliers.



Figure 2: Eigenvector and Product Cluster screen of CPS.

2.5 Shiftsin Product Portfolios over time

In orderto detectary shiftsin the relevanceof productsover time
CPSooffers the Eigervector view (fig.2). In this view the eigen-
vectorsof the product-by-producto-manuécturedmatrix arepre-
sentedsuchthatthe eigervectorcorrespondingo thelargesteigen-
value (absolutevalue)is givenasthe bottomrow. The subsequent
rows arethoseeigervectorsbelongingto lower absoluteeigerval-
ues. The relevancewithin the eigensystenis encodedon the y-
axisasthe covereddatavariance which canbecalculatedrom the
respectie eigervalue. The mostrelevant productwithin a row is
color codedin red or cyan, dependingn the sign of the eigervec-
tor component. With this view we candetecta shift in the areas
of operationsof companiever time. This is achiezed by calcu-
lating the eigensystenof eachyear Whentheseeigensystemare
thenanimated ary changeis the configurationof the eigervector
componentbecomewisible, thusrevealinga shift.

3 WEAKNESSES

As CPSnot only incorporatesntuitive crossreferenceechniques
but alsostateof the art clusterand patternrecognitiontechniques,
it is no surprisethatthe userhasto allow for alearningcurve. This
also holds true for the color coding, the highlighting, the use of
menusandtheappropriatenessf differentviewsfor differenttasks.

Onetaskthat CPSis not build to performis missingdataanaly-
sis. Theapplicationassumeshatthedatais completeandvalid and
allowsinterpretation.

4 EXPLORATION RESULTS

4.1 Correlations

We have found interestingcorrelationsin the data. They canbe
found whenusing the map or flat view. We canshaow that there
seemnto bestatesnorerelevantto certainindustriegshanothers.For
exampleCaliforniahasmary computerindustrycompanieswhile
Texashasmary oil companiesWithin the computerindustryfield
therearetwo stateghatfeatureonly onecompaiy, but with avery
differentsaledevel. Theonecompairy in Montanahasa high sales
level, while theonecompary in WestVirginahasalow saledevel.
Anotherfinding might pointto tax differenceetweerstates If
we highlight for examplein the computerindustry field the state
of California, we seethat all companiesegisteredthereare also
locatedthere. Thisis not truefor Massachusettdviany companies

registeredthereare not locatedthere. This might point to the fact
thatMA hasdifferenttax regulationsthenCA.

4.2 Product clustersand unusual products

To seewhich productswhere manugcturedtogetherand which
productsaretheclustercenterswe changeto ProductClusterview.
Thelevel at which productsare clusteredcanbe adjusted.A level
closeto 0 helpsto checkfor outliers,while levelscloseto 100make
it possibleto identify productsthat arewithin denslyknit clusters
of co-manuécturedproducts. As findings we can statethatat a
level betweerf3 and95 we find productgroups541 (professional,
scientificandtechnicalservicesand334 (computerandelectronic
productmanufcturing)asclustercenterandasstronglyconnected
within clusters. Productcodeswhich fell out of the clusteringal-
readyat clusterlevel 1, thusindicatinganunusuabehaior, canbe
describedas outliers. Sincein the overall picture the datapoints
towardsthe softwareandcomputerindustriesandthoseconnected
to it, it is not surprisingto find productslike 622210(Psychiatric
and SubstanceAbuseHospitals)or 327112(VitreousChina, Fine
Earthenvare,andOtherPotteryProduct)asoutliers.

4.3 Trends: Shiftsin areas of operation

As an exploratoryresultenhancinghe resultsof the productclus-
tering, we have detectedwith the eigensystenanalysisthe shift of
relevancefrom manugcturing(NAICS code3) to servicesaandsoft-
ware(NAICS codeb) aroundtheyear2000.In orderto getamore
detailedview thanthe 1st-level of NAICS code theusercanswitch
to the two digit level. Herewe cansee,thatthe productcode33
is connectedo the codes32, 51, 54 and 55. In 1999 the focus
switchesto code54 which respresenta shift from manugcturing
to professionalscientificandtechnicalservicesIf we evengoone
stepfurther to the threedigit NAICS codeview, it becomeslear
that the shift from 334 towardsservices(541) took place, which
couldrespresentheinternetandsoftwareboom.

5 CONCLUSION

By usingthe differentviews andmethodsof CPSwe have discor-
eredsomepatternghatwould have beenvery difficult if notimpos-
sibleto deteciwith standardools. Theshift of theareaof operation
in theyear2000from productgroup3 to 5 aswell astheclustering
of productsand companiesn the ProductClusterview are good
examplesof this. The possibility to constructquerieson the data
andanalyzethe queryor to look atthe completedatasetseemdo
have a high potentialfor furtherinvestication. We believe that CPS
canalsobeusedto eitherdig deepeoncethe databaseis enriched
by informationon salesby productetc.,or to evenshift to applica-
tionsin thefield of market analysisor ary othermultidimensional
problemthatcanbedescribedvith a databaseof relationaldata.
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