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1 Keywords
• Area Under Curve

AUC ≈
∑
k

(
TPRλk

+ TPRλk+1

)
2

(
FPRλk+1

− FPRλk

)
(1)

• Binary Classification Problem

C = 2 (2)

• Bin Width

BW =
maxnXn,f −minnXn,f

K
(3)

where K is the number of bins.

• False Negative

FN =
∑
n

1(x̂n = 0)1(yn = 1) (4)

• False Positive

FP =
∑
n

1(x̂n = 1)1(yn = 0) (5)

• False Positive Rate (1-specificity)

FPR =
FP

FP + TN
= 1− Precision =

∑
n 1(ŷn = 1)1(yn = 0)∑

n 1(yn = 0)
(6)

• Normalized Histogram (x̃k, hk) 
∀k ∈ {0, . . . ,K} xk = minnXn,f + kBW

∀k ∈ {1, . . . ,K} x̃k = xk−1+xk

2

∀k ∈ {1, . . . ,K} hk = 1
N

∑
n 1(xk−1 ≤ Xn,f < xk)

(7)

• Normalized Conditional Histogram (x̃k, h
c
k)

∀k ∈ {0, . . . ,K} xk = minnXn,f + kBW

∀k ∈ {1, . . . ,K} x̃k = xk−1+xk

2

∀k ∈ {1, . . . ,K} hck =
∑

n 1(xk−1≤Xn,f<xk)1(Yn=c)∑
n 1(Yn=c)

(8)

where c ∈ {0, 1}.

• Precision

Precision =
TP

TP + FP
=

∑
n 1(ŷn = 1)1(yn = 1)∑

n 1(x̂n = 1)
(9)

• Recall

Recall =
TP

TP + FN
=

∑
n 1(ŷn = 1)1(yn = 1)∑

n 1(yn = 1)
(10)

• ROC curve:

(FPRλ,TPRλ)λ (11)
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• True Negative

TN =
∑
n

1(ŷn = 0)1(yn = 0) (12)

• True Positive Rate (sensitivity)

TPR =
TP

TP + FN
= Recall =

∑
n 1(ŷn = 1)1(yn = 1)∑

n 1(1(yn = 1)
(13)

• True Positive

TP =
∑
n

1(ŷn = 1)1(yn = 1) (14)
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