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Discriminate analysis and it’s application as a classification method

Abstract

More than three years of measurements of aerosol size-distribution
and different gas and meteorological parameters made in a specific region
were analyzed for this study to examine which of the meteorological and
trace gas variables effect on the emergence of nucleation events. As an
analysis method, we used discriminate analysis with non-parametric density
estimation method. The best classification results in our data was reached
with the combination of relative humidity ozone concentration and a third
degree polynomial of radiation. RH appeared to have a preventing effect on
the new particle formation whereas the effects of O; and radiation were
more conductive. The concentration of SO, and NO; also appeared to have
significant effect on the emergence of nucleation events but because of the
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great amount of missing observation, we had to exclude them from the final
analysis
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Discriminate analysis :
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"Non-parametric Kernel method"

[3][6] Kernel estimation :
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t=u u X
P(t/x)
kt r [1][2]
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(1)

RH, O3, Radiation 3.36%
RH, log(cs) 22.82%
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2)

Cross-Validation

Cross-Validation 1000 Simulations
Lower 95% | Upper 95%
Cl for mean | CI for mean

Total error 17.63% 0.0277 17.46 17.80

Mean Std Dev

RH, O3, Radiation | missed events 15.24% 0.0436 14.97 15.52
false events 20.29% 0.0531 19.96 20.62
Total error 23.21% 0.0249 23.05 23.36
missed events 13.67% 0.0395 13.42 13.91
RH, log(cs) | false events 33.83% 0.0495 33.52 34.14

3)

Resubstitution table for the models for three-class data

NC to
nonevent

RH, O3, Radiation 13.47% 1.91% 4.96% 7.14% 2.86%
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RH, log(cs) 43.15% 16.56% 31.21% 64.43% 29.29%

4)
Total classification errors in cross-validation and
misclassification rates for the models for the three-class data

Cross-Validation 1000 Simulations, three-class data

Lower 95% | Upper 95%
Cl for mean | Cl for mean
Total error | 31.78% 0.0276 31.61 31.95
RH, O3, Radiation missed events | 24.56% 0.0473 24.26 24 .85
event to nonevent | 6.61% 0.0269 6.44 6.78
nonevent to event | 7.17% 0.0293 6.99 7.35
Total error | 45.08% 0.0242 44.93 45.23

Mean Std Dev

RH, log(cs) missed events | 19.83% 0.0506 19.51 20.14
event to nonevent | 11.88% 0.0391 11.64 12.12
nonevent to event | 29.16% 0.0501 28.58 29.48

C))

(1)

nonevent NC to NC classification
to event nonevent failed
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RH, O3, Radiation 1.27% 5.67% 27.86% 55.71% 16.43%

RH, log(cs) 12.1% 33.33% 54.29% 44.29% 1.43%
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