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Abstract: The acute toxicity data of aquatic organisms are indispensable parameters in the ecological risk assess-
ment, chemical classification and labelling. In the present study, the acute toxicity data of fathead minnow (Pimeph-
ales promelas) for 634 organic chemicals was collected. Then, the model compounds with their acute toxicity data
< 100 mg-L" and > 100 mg-L" were classified as toxic and non-toxic, respectively, according to the classification
criteria recommend in globally harmonized system of classification and labelling of chemicals (GHS). Then, binary
classification models were developed by using Euclidean distances-based k-nearest neighbor method (kNN). The
predictive accuracy (Q), sensitivity (S,) and specificity (S,) values for the training set and validation set was > 0.7,
indicating the obtained optimum models had high predictive ability. Thus, the missing data gap for acute toxicity

data of fish could be filled by employing the model developed here in classification and labelling chemicals.
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Fig. 1 Receiver operating characteristics (ROC) graphs

of the classification model

Note: AUC represents area under ROC curve.

F1 BERMER

Table 1 Statistical results of developed model
k Dataset n P N FN FP S, S, Q
YLk
' 507 277 106 79 45 0.778 0.702 0.755
Training set
ISUELR
127 71 29 17 10 0.807 0.744 0.787

Validation set

TE: k FRAREE, n R LG WEcE, TP IR A AME, TN Rm B FN RR B, FP Rm B IATE, S, Rttt s, RaRfeSIE, Q%R

THOI AR E

Note: k stands for number of nearest neighbors; n stands for number of chemicals; TP stands for true positive; TN stands for true negative; FN stands for

false negative; FP stands for false positive; S, stands for sensitivity; S, stands for specificity; Q stands for predictive accuracy.
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Fig. 2 Characterization of application domain for model
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