- . .‘—“.' o
,_'.‘éﬂ‘vf i

i ; x
L
— - o

Saer
ar?

Fs
s
E bl

COHEN'S KAPPA AND CLASSIFICATION TABLE METRICS 2.0

AN ARCVIEW 3.X EXTENSION DEVELOPED TO VERIFY SPATIALLY EXPLICIT PREDICTIVE MODELS
THROUGH A MULTI-CRITERIA SELECTION PROCESS

Introduction

Spatially explicit models have various applications in resource management,
including the development of vegetation and wildlife-habitat predictive surface
maps. Appropriate applications of these models are impossible without informed
approaches to model development and accuracy assessment of resultant data
products. In the absence of incisive model development and error analysis,
spatially explicit models may be applied in ways which confound, rather than
illuminate, our understanding of vegetation land cover and wildlife habitat.

Accuracy assessment provides a means of gauging model performance, and thus
may serve to elucidate our understanding of our developed predictive models.
End users who conduct accuracy assessment are also provided with important
information regarding model reliability and suitability of the modeling process

(Csuti and Crist 1998; Drost et al. 1999).

The Kappa Analysis extension will provide end users with a packaged approach

for accuracy assessment, including the Kappa statistic as well as several additional

metrics, to be used for gauging model performance. When multiple competing
models are available, these metrics can be used to quantitatively compare and
identify the "best” model within a multi-criteria model selection process.

Kappa Analysis strives to raise the bar for accuracy assessment and provide a
quantative approach to making model comparisons. We hope users of this

product agree.

Comparing Mod;

Literature-based

Overall Accuracy
Misclassification Rate
KHAT
P-value
Sensitivity (Absence)
Sensitivity (Presence)
Specificity (Absence)
Specificity (Presence)

Positive Predictive Power
(Absent)

Positive Predictive Power
(Presence)

Commission (Absence)
Commission (Presence)
Omission (Absence)
Omission (Presence)

56.8
43.18
0.136
0.229
0.545
0.636
0.636
0.545

0.818

0.318

0.364
0.455
0.455
0.364

Classification-tree based

63.6
36.36
0.22
0.09
0.636
0.636
0.636
0.636

0.84

0.368

0.364
0.364
0.364
0.364
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Bold text indicates better performance by model.
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This Kappa Analysis ArcView extension provides several metrics that describe

predictive models, therefore providing a useful method for identifying the model

with the highest potential performance even when there are no statistically

significant differences between models.

For example, we generated and compared a classification tree based model
and a literature-based model for Mexican jay (Aphelocoma ultramarina) habitat
in the Pinalenos Mountains, Arizona. The classification tree based model was
developed using a 1993-95 retrospective dataset collected by Dr. William M.
Block, USDA Forest Service, Rocky Mountain Research Station, Flagstafft.
Literature-based information was derived from the Birds of North America

species account and other peer-reviewed sources.

We identified the model with the best performance using multiple metrics from
the error matrix, including highest overall accuracy, lowest misclassification

rate, highest K . statistic, P-value (significant at < 0.05), highest sensitivity and

Incorporating Locational UnCert

Locational uncertainty is a commonly unacknowledged
source of error. The GIS assumes that locations
are exact and correct, but sometimes there is
enough error in the sample point location that
the actual grid cell value may not be the best
classification value. This extension offers a
method to estimate classification values based
on a circular neighborhood around the sample
point if you feel there is significant uncertainty about the location.

*  Sample Point
| Pine
| Oak
Mixed Conifer
Grassland

Sample Point located on

Grassland cell (G)

specificity, highest positive predictive power, and lowest commission and
omission error rates (Fielding and Bell 1997, Congalton and Green 1999).

A statistical comparison of the models suggests no significant difference
exists between the literature-based and classification tree based models
(Z=0.335, p = 0.369). Furthermore, neither model was statistically significant.
However, using a multi-criteria model selection process, the classification
tree-based model performed better than the literature-based model (see
Table above). The classification tree-based model had the highest overall
accuracy (63.6%), lowest misclassification rate (0.364), and highest Kappa
value (K, = 0.22). Additionally, this model had highest specificity for
predicting presence (0.636), highest model sensitivity for absence (0.636),
highest predictive power for absence (0.84) and presence (0.368), lowest
commission rates for presence (0.364) and lowest omission rates for
absence (0.364).
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This Kappa Analysis ArcView extension is available for free download at http://www.jennessent.com/arcview/kappa_stats.htm
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