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Table 2. Fst distance between populations of 4 provinces from the two ecotypes

FAM2 (Guilan)

FAM3 (Ardabil)

FAMA4 (East Azarbaijan)

FAM1 0.008317581
FAM2
FAM3

0.009894526 0.005687029
0.010025664 0.006982461
0.008061572
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Figure 2. Neighbor-Joining (NJ) based on Fsy of different provinces
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Table 3. Summary results of the index curve ROC, overall accuracy and kappa coefficient in SVM classifier

Index F1 (West Azarbaijan) F2 (Guilan) F3 (Ardabil) F4 (East Azarbaijan)
Sensitivity 1.0000 1.0000 0.7143 1.0000
Specificity 1.0000 0.9565 1.0000 0.9375
PosPred Value 1.0000 0.7500 1.0000 0.9091
Neg Pred Value 1.0000 1.0000 0.9048 1.0000
Balanced Accuracy 1.0000 0.9783 0.8571 0.9688
Accuracy 0.9231
Kappa 0.8923
AUC 0.9762
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Figure 5. ROC curve of SVM classifier for 4 different provinces
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Table 4. Summary results of the index curve ROC,
overall accuracy and kappa coefficient in SVM classifier

Index F1 (Azari Ecotype)
Sensitivity 0.9545
Specificity 1.0000
PosPred Value 1.0000
NegPred Value 0.8000
Balanced Accuracy 0.9773
Accuracy 0.9615
Kappa 0.866
AUC 0.98
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ABSTRACT

The purpose of this research was to classify buffaloes from different areas of the two Azari (West and
East Azarbayjan and Ardabil provinces) and North (Guilan province) ecotypes using support vector
machine method. A total of 258 buffalo were sampled and genotyped using the Axiom Buffalo 90K
Genotyping Array at the Parco Technologic Padano lab in Italy. Two metric methods of cross validation
and the area under the receiver operating characteristic (AUC) were used to determine the predictive
performance of support vector machine (SVM) to classify individuals. The results of cross validation and
methods for classifying different regions of the two ecotypes (4 provinces) were 92% and 96%,
respectively that showed despite the difficulty of identifying individuals from provinces close to each
other, support vector machine (SVM) method shows higher accuracy in assigning animals to their herds.
Result of two ecotypes showed accuracy about 96% and 98% which represents the better ability to
separate the two ecotypes. Machine learning method provides predictions for classification of each
individual which can be efficient in quality control and genetic studies.
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