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1 Performance measures

Nomenclature:

• ci - class value

• T - number of classes

• TPi - true positives for class ci

• FPi - false positives for class ci

• FNi - false negatives for class ci

• TNi - true negatives for class ci

• Pi - precision for class ci

• Ri - recall for class ci

• Fi - F-measure for class ci

• MCCi - Matthews Correlation Coefficient for class ci

• BACCi - Balanced Accuracy for class ci

• DPi - Discriminant Power for class ci

• ωi - weight for class ci

Table 1: Evaluation measures - general definitions.

Performance measure Formula

Precision P = TP
TP+FP

Recall R = TP
TP+FN

F-measure F = 2 · P ·R
P+R

MCC MCC = TP ·TN−FP ·FN√
(TP+FP )·(TP+FN)·(TN+FP )·(TN+FN)

BACC BACC = sensitivity+specificity
2

= 1
2
·
(

TP
TP+FN

+ TN
TN+FP

)
DP DP =

√
3

π
· ln

(
TP
FP

· TN
FN

)

Note: The formula for discriminant power is BACC =
√
3

π · (lnX + lnY ),

where X = sensitivity
1−sensitivity , Y = specificity

1−specificity , sensitivity = TP
TP+FN and specificity = TN

TN+FP .
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1.1 Micro Weighted Average

Table 2: Micro averaged evaluation measures.

Performance measure Formula

µPrecision P µ =
∑T

i ωiTPi∑T
i ωiTPi+

∑T
i ωiFPi

µRecall Rµ =
∑T

i ωiTPi∑T
i ωiTPi+

∑T
i ωiFNi

µF-measure F µ = 2 · Pµ
i ·R

µ
i

Pµ
i +Rµ

i

µBACC BACCµ = 1
2 ·

( ∑T
i ωiTPi∑T

i ωiTPi+
∑T

i ωiFNi
+

∑T
i ωiTNi∑T

i ωiTNi+
∑T

i ωiFPi

)

µDP DP µ =
√
3
π · ln

(∑T
i ωiTPi∑T
i ωiFPi

·
∑T

i ωiTNi∑T
i ωiFNi

)

MCCµ =
∑T

i ωiTPi·
∑T

i ωiTNi−
∑T

i ωiFPi·
∑T

i ωiFNi√
(
∑T

i ωiTPi+
∑T

i ωiFPi)·(
∑T

i ωiTPi+
∑T

i ωiFNi)·(
∑T

i ωiTNi+
∑T

i ωiFPi)·(
∑T

i ωiTNi+
∑T

i ωiFNi)

1.2 Macro Weighted Average

Table 3: Macro averaged evaluation measures.

Performance measure Formula

MPrecision PM =
∑T

i ωiPi

MRecall RM =
∑T

i ωiRi

MF-measure FM =
∑T

i ωiFi

MMCC MCCM =
∑T

i ωiMCCi

MBACC BACCM =
∑T

i ωiBACCi

MDP DPM =
∑T

i ωiDPi
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