
1

Confusion Matrix Re‐computation

Ning Li, Yuchen Guo, Martin Shepperd

May 28, 2019

1. Definition

1.1 Confusion Matrix

Observed defective Observed defect‐free

Predicted defective True Positive (TP) False Positive (FP)

Predicted defect‐free False Negative (FN) True Negative (TN)

1.2 Performance Measures
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No Measure alias formula

11 g‐mean
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2. Re‐computation

Equivalent measures:

1) FPR , TNR ( FPR = 1‐TNR )；

2) FNR, r ( r = 1‐FNR )；

3) ER, a ( a = 1‐ER )。

Re‐compute confusion matrix from given condition combination (pattern extracted from 48

primary studies).

According to section 2.1‐ 2.10, judge whether each experiment results is the following case:

1) Can be re‐computed (checked), then do re‐computation.

2) Error (not to do re‐compute)

3) Uncertain (Can not be re‐computed, unchecked)

ID FPR FNR ER p F1 TNR r a d comment

1 √ √ √

2 √ √ √ = 1

3 √ √ √

4 √ √ √

5 √ √ √

6 √ √ √

7 √ √ √ = 5

8 √ √ √

9 √ √ √

10 √ √ √
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Formulas:
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2.1 FPR, FNR, ER

ER = FP + FN = (1‐d)*FPR + d*FNR = FPR + d*(FNR‐FPR)

FPRFNR

FPRER




 d 

Thus,

FN = d*FNR, FP = (1‐d)*FPR, TP = d ‐ FN, TN = 1‐ TP ‐ FN ‐ FP

For d formula, d>0 (if d =0 , it’s a error)

1) If ER‐FPR≠0 and FNR‐FPR≠0, then it can be re‐computed.

2) If ER‐FPR≠0 and FNR‐FPR=0, then d=N/0, so it’s a Error.

3) If ER‐FPR = 0 and FNR‐FPR≠0, then d=0, so it’s a Error.

4) If ER‐FPR = 0 and FNR‐FPR = 0, then d (0/0) is uncertain, cannot be re‐computed in this case,

try case5(FPR, FNR, d) or case6(FPR, ER, d)

2.2 FPR, FNR, a

Because a=1‐ER, it is same as case1 (FPR, FNR, ER)

2.3 FPR, p, r
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For d formula, d>0 (if d =0 , it’s a error)

1) If p*FPR ≠0, and r*(1‐p)+ p*FPR ≠0, then it can be re‐computed.

2) If p*FPR ≠0 and r*(1‐p)+ p*FPR =0, then d=N/0, so it’s a Error. (Impossible case)

3) If p*FPR =0 and r*(1‐p)+ p*FPR ≠0, then d=0, so it’s a Error. Including two cases:

A) P=0 and r≠0

B) FPR=0 and r≠0 and p≠1

**note: In coding, don’t need to judge case A) and case B)

4) If p*FPR =0, and r*(1‐p)+ p*FPR =0, then d (0/0) is uncertain, cannot be re‐computed in this

case, try case7(FPR, r, d) or case8(p, r, d)

2.4 p, r, a
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)1( , rdTP * , )1(*FN rd  , TPaTN  , FP = 1‐ TP ‐ FN ‐ TN

For d formula, d>0 (if d =0 , it’s a error)

1) If p*(1‐a) ≠0, and r‐2rp+p≠0, then it can be re‐computed.

2) If p*(1‐a)≠0 and r‐2rp+p =0, then d=N/0, so it’s a Error.

3) If p*(1‐a)=0 and r‐2rp+p ≠0, then d=0, so it’s a Error. Including two cases:

A) p=0 and r≠0

B) p≠0 and a=1 and r‐2rp+p≠0

**note: In coding, don’t need to judge case A) and case B)

4) If p*(1‐a) =0, and r‐2rp+p =0, then d (0/0) is uncertain, cannot be re‐computed in this case,

try case8(p, r, d)
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2.5 FPR, FNR, d
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TP= 1‐ TN ‐ FN ‐ FP

No special case, re‐compute directly.

2.6 FPR, ER, d

)1(*)1( FPRdTN  , FPRdFP  )1( ,

FN= d‐ TP, TP= 1‐ TN ‐ FN ‐ FP

No special case, re‐compute directly.

2.7 FPR, r, d
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2.8 p, r, d
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For FP formula, FP>=0

1) If TP≠0, p≠0 , then FP>0 (can be re‐computed).

2) If TP=0, p≠0 , then FP>0 (can be re‐computed). (But it’s impossible case)

3) If TP≠0, p=0 , then it’s a Error (But it’s impossible case)

4) If TP=0, p=0, then FP is uncertain (cannot be re‐computed)

**Note: In coding, combine 1) and 2), so only judge p≠0
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2.9 a, F1, d

TPdFNFNTPd 

TPaTNTNTPa 

)1(2

*2

2

*2

)()(

**22rp2
1

aTP

TP

FNFPTP

TP

FNTPTPFPTPTP

TPTP

FPTP
TP

FNTP
TP

FPTP

TP

FNTP

TP

rp
F



























)11(2

)1(1
0)1(12*1*2

F

aF
TPaFTPTPF






Thus,

)11(2

)1(1

F

aF
TP



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For TP formula, TP>=0

1) If F1(1‐a)≠0 and (1‐F1)≠0, then TP>0 (can be re‐computed).

2) If F1(1‐a)=0 and (1‐F1)≠0, then TP=0 (can be re‐computed).

3) If F1(1‐a)≠0 and (1‐F1)=0 ( F1=1, a≠1), then it’s a Error.

4) If F1(1‐a)=0 and (1‐F1)=0, then TP is uncertain, cannot be re‐computed in this case.

(that is to say, a=1 and F1=1)

**Note: In coding, combine 1) and 2), so only judge (1‐F1)≠0
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2.10 p, F1, d
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For TP formula, TP>=0, d>0

1) If d*p*F1≠0 and (2p‐F1)≠0, then TP>0 (can be re‐computed).

2) If d*p*F1=0 and (2p‐F1)≠0, then TP=0 (can be re‐computed).(Impossible case)

3) If d*p*F1≠0 and (2p‐F1)=0 ( F1=1, a≠1), then it’s a Error.

4) If d*p*F1=0 and (2p‐F1)=0, then TP is uncertain, cannot be re‐computed in this case.

(that is to say, p=0 , F1=0)

**Note: In coding, combine 1) and 2), so only judge (2p‐F1)≠0

For FP formula, FP>=0

1) If TP≠0, p≠0 , then FP>0 (can be re‐computed).

2) If TP=0, p≠0 , then FP>0 (can be re‐computed). (But it’s impossible case)

3) If TP≠0, p=0 , then it’s a Error (But it’s impossible case)

4) If TP=0, p=0, then FP is uncertain (cannot be re‐computed)

**Note: In coding, combine 1) and 2), so only judge p≠0


