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orrelation between Metrics
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Pearson correlation
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orrelation between Metrics

Accuracy 1 Calibration error 4 Robustness 1
1.00 == - 1.00 5= o 1.00 -
o ° ° o F : 2
0.75 o 0.75 0.75
o
S 0.50 o 0.50 o 0s0 | ©
=1 o
e 025 9:23 @ 0.25
S
0.00
Z 0.00 é E 0.00
[=3
A -0.25
g —0.25 -0.25
e -0.50
=0:50 ~0.50
0.75 —01> o o
= [ [¢) =
o -1.00 o 0.7 [}
ey, o, o Glos o, e, oy Ao LN A Gy, &,
Sy Moy us, ng OS, Mo erg Upy M, s, e S gy, e Wrge Mry,, Busy, “Mes gy e, e
oy, eS8 5 Gen, Yy hoe &, K oy, eSS 5 Yenge, L ey, 3 Uy Srg, S5, O, ¥ e,
7o r%/:/ e ) o r%r/ s ) "oy I v 'S
Fairness T Bias (gender repr.) Toxicity
1.00 g = 1.00 o —e- 1.00 —
L
0.75 o 0.75 0.75
[}
S 050 S 0.50 0.50 °
S [¢)
5 ®
3 025 0.25 0.25
8 0.00 0.00
< 0.00 E
2 -0.25 -0.25
g —0.25
a —-0.50 —-0.50
-0.50
—-0.75 =075 ¢ )
-0.75
o ° -1.00 o o -1.00
@ NYU Yo, Cop foy R G By g G, Cop Rop Ry G By g G, Copy foy R G By g 6
! oo, rag, Vst Mesg Slog, iy Ven, Uae, Bra, st sy Slog ", Ten, g, Torgy, Mg, Mesg Slog, ey
Gp Yoy Mesg Sy Teng, Vv ey, ©p Yoy Mg S p Teng, Vi ey, W p Top Mg S p Teng, Vi ey,
57 e S &7, 3 ’ 1 e 7 7 71 e
o, (s, or S, (s, o ) (s, Source:
"y Y ¢ “ "y 7 ¢ “ "y ¢ https://arxiv.org/pdf/2211.09110.pdf



Expected Calibration Error

Confidence

A model’'s confidence is defined as the p,(y*|x) where y* = argmaxype(ylx)

ECE

We can obtain ECE by splitting the predictions into bins B,, .., B,, by confidence scores

M
B
ECE = Z % laccuracy(Bp,) — confidence(B,)|

m=1
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Expected Calibration Error

Probabilities of

> O 00 01 02 03 - 07 08 09 10
model predictions: :
X X
Equal-sized bins: Bin 1 E Bin 2
Accuracy =2/4 =0.5 Accuracy = 3/4 = 0.75
Prob=(0.0+0.1+0.2+0.3)/4=0.15 Prob=(0.7+0.8+09+1.0)/4=0.85
Bin-1 error =10.5-0.15] = 0.35 Bin-2 error = |0.75 - 0.85| = 0.1

ECE (expected calibration error) = (4/8) * 0.35 + (4/8) * 0.1 = 0.225
‘A NYU
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Expected Calibration Error

Model: BERTforSequence Classification 107 'mm confidence

accuracy

Task: RTE Dataset in GLUE

o
[+2]
'l

Implementation: See Jupyter Notebook
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Selective Prediction

Coverage

Given a threshold t = O, the coverage c(t) is the fraction of examples for which the
model's confidence is at least t

Selective Accuracy

selective accuracy a(t) at a threshold t = O is the accuracy for all examples where the
model’s predicted confidence is at least t
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Selective Prediction

Probabiliies of 55 94 02 03 07 (08 09 10 | C%(eg.10%)of
model predictions:

examples with
X X X highest

l probabilities

Selective classification accuracy = 2/3 = 0.67
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Selective Coverage-Accuracy

Area (SCAA) -
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