








Methods
Rank z Alg. Weightedz Alg. AvgDiff Alg.

1 Harford County,MD,0.0158 York County,PA,0.0175 Lancaster County,PA,0.0683
2 Hot SpringsCounty,WY,0.0008 Berks County,PA,0.0121 Chester County,PA,0.0501
3 Delaware County,PA,0.0126 Lebanon County,PA,0.0245 Lebanon County,PA,0.0245
4 AdamsCounty,PA,0.0178 Delaware County,PA,0.0126 New Castle County,DE,0.0000
5 Sandoval County,NM,0.0014 CecilCounty,MD,0.0078 CarrollCounty,MD,0.0378
6 TorranceCounty,NM,0.0018 New Castle County,DE,0.0000 BerksCounty,PA,0.0121
7 LosAlamosCounty,NM,0.0035 LancasterCounty,PA,0.0683 GloucesterCounty,NJ,0.0321
8 Berks County,PA,0.0121 Chester County,PA,0.0501 Cecil County,MD,0.0078
9 Lancaster County,PA,0.0683 Cumberland County,NJ,0.0063 Salem County,NJ,0.0309
10 Carroll County,MD,0.0378 Montgomery County,PA,0.0184 Delaware County,PA,0.0126
11 York County,PA,0.0175 Harford County,MD,0.0158 York County,PA,0.0175
12 Baltimore city,MD,0.0000 Adams County,PA,0.0178 Baltimore city,MD,0.0000
13 Howard County,MD,0.0199 Carroll County,MD,0.0378 RockwallCounty,TX,0.0210
14 McKinley County,NM,0.0002 FrederickCounty,MD,0.0175 CumberlandCounty,NJ,0.0063
15 PhiladelphiaCounty,PA,0.0029 Howard County,MD,0.0199 PhiladelphiaCounty,PA,0.0029
16 WeldCounty,CO,0.0050 DauphinCounty,PA,0.0044 DauphinCounty,PA,0.0044
17 CumberlandCounty,NJ,0.0063 PhiladelphiaCounty,PA,0.0029 BucksCounty,PA,0.0216
18 CecilCounty,MD,0.0078 BaltimoreCounty,MD,0.0129 MontgomeryCounty,PA,0.0184
19 Denton County,TX,0.0056 Camden County,NJ,0.0087 Monmouth County,NJ,0.0147
20 Baltimore County,MD,0.0129 Baltimore city,MD,0.0000 Union County,PA,0.0134
21 Johnson County,WY,0.0012 Salem County,NJ,0.0309 RamseyCounty,MN,0.0149
22 Boulder County,CO,0.0094 Gloucester County,NJ,0.0321 Camden County,NJ,0.0087
23 Montgomery County,PA,0.0184 Mercer County,NJ,0.0051 Baltimore County,MD,0.0129
24 LebanonCounty,PA,0.0245 Atlantic County,NJ,0.0062 Anne Arundel County,MD,0.0158
25 SantaCruzCounty,AZ,0.0000 CumberlandCounty,PA,0.0133 Howard County,MD,0.0199
26 GuadalupeCounty,NM,0.0004 OceanCounty,NJ,0.0049 FrederickCounty,MD,0.0175
27 HoodCounty,TX,0.0018 DallasCounty,TX,0.0070 HarfordCounty,MD,0.0158
28 ArapahoeCounty,CO,0.0072 BucksCounty,PA,0.0216 BernalilloCounty,NM,0.0139
29 Santa FeCounty,NM,0.0075 Burlington County,NJ,0.0062 Montgomery County,MD,0.0125
30 TarrantCounty,TX,0.0085 Queen Anne’s County,MD,0.0000 Hancock County,WV,0.0093

Table1: The top 30 spatial outlier candidates detected byz, weightedz, andAvgDiff algorithms.

the impact of neighbors on a given object. The experiment
on the West Nile virus data evalidates the effectiveness
of our methods. Another advantage of our algorithms is
that they can provide an ordering of the spatial outliers
with respect to their degree of outlierness. Currently, our
algorithms focus on single (nonspatial) attribute outlier
detection. We plan to extend them to identify spatial outliers
with multiple attributes. In addition, we are working on a
classification-based training method to identify important
spatial features and their impact factors.

Acknowledgement The authors would like to thank
CDC for providing the West Nile virus data set. In particular,
we are grateful to ArboNET surveillance system staff at
Division of Vector-Borne Infectious Diseases and the WNV
surveillance staff in State Health Department.

References

[1] N. R. Adam, V. P. Janeja, and V. Atluri. Neighborhood based
detection of anomalies in high dimensional spatio-temporal
sensor datasets. InProceedings of the 2004 ACM symposium
on Applied computing, pages 576–583, 2004.

[2] V. Barnett and T. Lewis.Outliers in Statistical Data. John
Wiley, New York, 1994.

[3] T. Cheng and Z. Li. A hybrid approach to detect spatial-
temporal outliers. InProc. of the 12th International Confer-
ence on Geoinformatics, pages 173–178, 2004.

[4] R. Haining. Spatial Data Analysis in the Social and Environ-
mental Sciences. Cambridge University Press, 1993.

[5] J. Haslett, R. Brandley, P. Craig, A. Unwin, and G. Wills.
Dynamic Graphics for Exploring Spatial Data With Applica-
tion to Locating Global and Local Anomalies.The American
Statistician, 45:234–242, 1991.

[6] C.-T. Lu, D. Chen, and Y. Kou. Algorithms for spatial outlier
detection. InProc. of the 3rd IEEE International Conference
on Data Mining, 2003.

[7] A. Luc. Local indicators of spatial association: Lisa.Geo-
graphical Analysis, 27(2):93–115, 1995.

[8] Y. Panatier.VARIOWIN: Software for Spatial Data Analysis
in 2D. Springer-Verlag, New York, 1996.

[9] S. Shekhar, C. Lu, and P. Zhang. A unified approach to
detecting spatial outliers. GeoInformatica, 7(2):139–166,
2003.

[10] S. Shekhar, C.-T. Lu, and P. Zhang. Detecting graph-based
spatial outliers: algorithms and applications. InProc. of the
7th International Conference on KDD, 2001.

[11] W. Tobler. Cellular geography. InPhilosophy in Geography,
pages 379–386. Dordrecht Reidel Publishing Company, 1979.

[12] J. Zhao, C.-T. Lu, and Y. Kou. Detecting region outliers in
meteorological data. InProc. of the 11th ACM-GIS, pages
49–55, 2003.




