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A. Analysis of efficiency-fairness trade-off (a = 0.20)

Similar to the procedure used in the main manuscript, we report the overall results
of the produced Pareto set of optimal conformal predictors in terms of the proposed
efficiency and fairness metrics averaged across 10 independent runs. This time, we set
to 0.20 the significance level.

Table 1 Efficiency-fairness trade-off for the Adult Income dataset.

SetSizey,| CovGapy, SetSizetest CovGap;eg
min 1'494(0.018) 1'822(0.996) 1.492(0_020) 1.903(0_554)
Q1 1.503(0.024) 1.022(g.953) 1.501(g.026) 1.263(0.554)
) Q2 1.509(0.027) 0.624(0.955) 1.507(0.028) 0.917(0.602)
logit Q3 1.517(0‘031) 0.367(0.715) 1.516(0.035) 0.564(0.311)
max 1529(0036) 0.143(0_372) 1'528(0.038) 0.319(0_225)

Standard 1.565(0'014) 3-396(1.178) 1.566(0.012) 3.427(1'075)
Mondrian  1.555(9 013) 3.451(1 199) 1.556,0.011) 3.603(1.085)

min 1.27500.013) 53560803  1.273(0.016) 5-127(1.142)
Q]. 1.287(0‘019) 4'261(04988) 1.283(0_017) 4.022(0_975)
Q2 1.301(0.022) 3.401(0.811) 1.297(0.023) 3.464(1.065)

decision tree Q3 13170032y 26710770y 131400031y  2:880(1.q0s)
max 1.426(0.000) 1.407(0.715) 14260002  1.545(1.077)

Standard 1.325(0_033) 4.969(1_709) 1.325(0_030) 4'318(1.881)
Mondrian 1'311(04028) 5380(1329) 1'311(04026) 5'043(14652)

min 1'213(0.008) 7'102(14948) 1.213(0_007) 6.809(1‘916)
Ql 1.219(0‘010) 5'608(0.684) 1.221(0‘009) 5'093(0.600)
Q2 12300012y  5-221(0.556) 1.231(0.012)  4.870(0.633)
random forest Q3 1.2970.098) 4.5179.971) 1.294(0.092) 4.361(0.942)
max 1.392(0.127) 3.247(1.803) 1.393(0.127) 3.251(1.7s3)

Standard 1'235(04008) 7~937(04982) 1.235(0‘007) 7.793(0‘772)
Mondrian 1.232(9.011) 7.781(0.589) 1.232(9.011) 7.453(0.850)

Average distribution of efficiency in terms of average prediction set size (f1), and fairness in terms
of equalized coverage gap (f2) for the validation and test sets. Equalized coverage gap is displayed
as a percentage. Bold numbers highlight percentiles that were significantly different with respect
to both the standard and Mondrian conformal predictors (Friedman test of differences and
Nemenyi test to assess pairwise differences).



Table 2 Efficiency-fairness trade-off for the COMPAS dataset.

SetSizey,|

CovGapy,

SetSizetest

COVGaptest

min
Q1
Q2

logit Q3
max
Standard
Mondrian

1.252(0.014)
1.261(0.013)
1.268(0.014)
1.275(0'012>
1.282(0_014)

1.272(0 017)
1.278(0.017)

2.123(1 304
1.812(1 151
1.575(1.163)
1'392(1.186)
1.254(1_190)

1.737(1295)
1.748(1.502)

1‘259(0023)
1.268(0024)
1.275(0.024)
1.283(0022)
1.290(0_023)

1.280(0022)
1.285(0.025)

2.3680.780)
1‘939(0726)
1.682(0.844)
1'382(0.840)
1.199(0.885)
1.688(0995)
1.757 0.795)

Q1
Q2

decision tree Q3
max

Standard
Mondrian

1.266(0.022)
1.285(0_019)
1.296(0_021)
1.319(0.026)

1.403(0.029)
1.403(0_031)

2.017(1.076)

1.045(0_571)
0.489(0'322)
0.207(0_243)
0.125(0.227)

2.858(1.682)
3'115(1.694)

1.274(0.027)
1.292(0_019)
1.302(0_021)
1.325(0.026)

1.403(0.027)
1.404(0027)

2.625(1.640)
2'174(1.465)
1'962(1.462)
1.255(1_004)
0.755(0.679)

1.516(1.772)
2'099(1.831)

min
Q1
Q2

random forest Q3
max

Standard
Mondrian

1.319(0_229)
1.324(0_227)
1.329(0.226)
1.332(9 25
1.340(0.222)

1.288(0_030)
1.298(0‘043)

1'600(0.853)
1'191(0.636)
0.821 (0 524)
0.561(0.418)
0.316(0.306)

2.277(1_290)
2.177(1‘253)

1.319(0_229)
1.324(0_227)
1'330(0226)
1.333(0225)
1.340(0.222)

1.291(0_035)
1.296(0‘041)

2.384(1'201>
1.873(1.034)
1A587(1A033)
1‘395(0989)
1.153(0.992)

2.777(1.581)
2'580(11382)

Average distribution of efficiency in terms of average prediction set size (f1), and fairness in terms
of equalized coverage gap (f2) for the validation and test sets. Equalized coverage gap is displayed
as a percentage. Bold numbers highlight percentiles that were significantly different with respect
to both the standard and Mondrian conformal predictors (Friedman test of differences and
Nemenyi test to assess pairwise differences).



Table 3 Efficiency-fairness trade-off for the Diabetes dataset.

SetSizey,| CovGap,, SetSizetest CovGap;eg

min 1.620(01005) 1.491(01411) 1.618(01006) 1'802(0.584)

Q1 1.622(0.005) 1.164(0.436) 1.621(0.006) 1.552(0.579)

) Q2 1.625(0.005) 1.020(0.365) 1.623(0.005) 1.403(0.558)
logit Q3 1.6300.005)  0901(0341)  1.6280005)  1.262(0.54)
max 1'706(04016) 0'753(04318) 1.705(0‘014) 1'071(04566)

Standard 1'623(0006) 1.248(0401) 1.620(0007) 1.278(0492)
Mondrian 1'623(0.006) 1.181(0'432) 1'621(0.006) 1'475(0.528)

min 1.639(0_005) 1'736(0.496) 1.636(0_008) 1-914(0.518)
Q1 1.643(0.006) 1.244(0.380) 1.641(0.007) 1.659(0.433)
Q2 1.658(0.020) 1.087(¢.293) 1.656(0.030) 1.462(¢.403)
decision tree Q3 1'674(04061) 0.953(0_221) 1'672(0.061) 1303(0573)
max 1'697(0.066) 0'745(0.196) 1'695(0.068) 1.022(0_350)

Standard  1.699(0.013  1.694(0.503)  1.6970.014)  L.734(0.530)
Mondrian 1.701(0_013) 1'729(0.564) 1.699(0_013) 1.826(0_498)

min 1.620(0_009) 1.491(0_239) 1.618(0_008) 1.802(0_372)
Q1 1.622(0.010) 1.164(0.1s6) 1.621(9.008) 1.552(0.363)
Q2 1.625(0.010) 1.020(0.238) 1.623(0.008) 1.403(0.355)
random forest Q3 1.630(0.010) 0.901(0.246) 1.6280.009) 1.262(0.340)
max 1.706(0.148) 0.753(0.237)  1.705(0.14s) 1.071(0.351)

Standard 1.623(0‘010) 1.248(0‘323) 1'620(04008) 1.278(0‘379)
Mondrian 1.623(0‘009) 1'181(0.285) 1'621(0.008) 1.475(0.404)

Average distribution of efficiency in terms of average prediction set size (f1), and fairness in terms
of equalized coverage gap (f2) for the validation and test sets. Equalized coverage gap is displayed
as a percentage. Bold numbers highlight percentiles that were significantly different with respect
to both the standard and Mondrian conformal predictors (Friedman test of differences and
Nemenyi test to assess pairwise differences).



Table 4 Efficiency-fairness trade-off for the Nursery dataset.

SetSizey,|

CovGapy,

SetSizetest

COVGaptest

min
Q1
Q2

logit Q3
max
Standard
Mondrian

0-954(0.023)
0.968(0.024)
0.976(0.024)
0.985(0.025)
1.0070.025)

1.030(0020)
1.030(0.022)

1.436(1397)
0.645(0.971)
0.2349.401)
0.091 (0.122)
0.026(0_031)

1.691 (1 027)
1.744(1.001)

0.956(0.020)
0.970(0.022)
0.9780.022)
0.985 0.022)
1.0060.027)

1.030(0021)
1.030(0.024)

2‘648(1088)
1.953(1092)
1.552(0.974)
1.245(&993)
0.894(0_949)

2‘473(1085)
2.393(1.101)

Q1
Q2

decision tree Q3
max

Standard
Mondrian

0.800(0.013)
0.812(0'014)
0'819(0.016)
0.835(0.033)

0.932(9.007)
0.933(0_007)

1.455(1.200)
0'687(0.696)
0.371(0_429)
0'102(0.078)
0.029(0023)

2.036(1.129)
1'938(1.096)

0.800(0.012)
0.814(0'013)
0.820(0_014)
0.835(0.029)

0.928(9.006)
0'928(0.006)

2.526(1.410)
2.053(1'077>
1'567(0.808)
1.252(0.745)
0.957(0.776)

1.952(1.159)
1.878(1'163>

min
Q1
Q2

random forest Q3
max

Standard
Mondrian

0.792(0_011)
0.797(0_011)
0.800(0012)
0.849(0.003)
0.922(9.143)

0.798(0_011)
0.801(0.012)

3'513(4.128)

1‘573(1.284)
0.992(0_904)
0'736(0.848)
0.440(0.633)

4.192(1 184)
4'211(0.892)

0.797(0'011>
0.801(0.012)
0.804(0013)
0.853(0099)
0.924(0.144)

0.801(0_011)
0.803(0.013)

3'907(2.855)

1'879(0.789)
1.432(0.745)
1.067(0.731)
0.527(0.532)

3.723(1_007)
4.014(0.981)

Average distribution of efficiency in terms of average prediction set size (f1), and fairness in terms
of equalized coverage gap (f2) for the validation and test sets. Equalized coverage gap is displayed
as a percentage. Bold numbers highlight percentiles that were significantly different with respect
to both the standard and Mondrian conformal predictors (Friedman test of differences and
Nemenyi test to assess pairwise differences).



B. Analysis of efficiency-fairness trade-off (a = 0.05)

Similarly, we report the overall results of the produced Pareto set of optimal conformal
predictors in terms of the proposed efficiency and fairness metrics averaged across 10
independent runs. Here, we set to 0.05 the significance level.

Table 5 Efficiency-fairness trade-off for the Adult Income dataset.

SetSizey,| CovGapy, SetSizetest CovGap;eg

min 2.199(0_031) 3'368(0.666) 2.197(0_029) 3.338(0_500)
Q1 2.223(0.031) 2.309(0.532) 2.224(0.032) 2.394(0.310)
) Q2 2.244(0.029) 1.8680.363) 2.244(0.030) 1.827(¢.232)
logit Q3 2.261(0.027) 1.5490.266) 2.260(0.030) 1.579(0.213)
max 2.288(0.037) 1‘223(0.318) 2'287(0.038) 1.227(0'320)

Standard 2.270(0‘029) 2'029(04465) 2.269(0_029) 2'033(0.416)
Mondrian 2.266(0‘034) 2.198(0‘577) 2.266(0‘034) 2'176(04564)

min 1.884(0_018) 1'173(04817) 1.886(0_015) 1458(0532)
Q1 1.898(0.021)  0.667(0.305) 1.898(0.022) 0.966(¢.275)
Q2 1.956(0.081) 0.302(0.245) 1.953(0.082) 0.569(0.229)
decision tree Q3 1.970(0.083) 0.222(¢.206) 1.9670.085) 0.368(0.224)
max 2.004(0_104) 0'034(0.046) 2.003(0_105) 0-196(0.181)

Standard 1.978(01031) 0.621(0‘402) 1.981(0.029) 0'812(0.587)
Mondrian  1.980(0.027)  0.590(0.438) 1.981(g.029)  0.T12(0.550)

min 1.827(0.019) 184600871y  1.8280.01s)  1.553(0.479)
Q1 1.855(0.027) 1.174(0.272)  1.853(0.026) 1.233(0.393)
Q2 1.886(0_034) 0'814(0.218) 1.886(0_032) 0'992(0.381)
random forest Q3 1.980(0.030) 0.531(0.199) 1.926(0.025) 0.635(0.354)
max 2.072(0_314) 0.143(0_123) 2.073(0_314) 0.191(0_273)

Standard 1.850(0‘022) 1777(0594) 1.847(0.019) 1756(0439)
Mondrian 1.844(01025) 1'799(0.368) 1.844(0021) 1.641(0529)

Average distribution of efficiency in terms of average prediction set size (f1), and fairness in terms
of equalized coverage gap (f2) for the validation and test sets. Equalized coverage gap is displayed
as a percentage. Bold numbers highlight percentiles that were significantly different with respect
to both the standard and Mondrian conformal predictors (Friedman test of differences and
Nemenyi test to assess pairwise differences).



Table 6 Efficiency-fairness trade-off for the COMPAS dataset.

SetSizey,| CovGapy, SetSizetest CovGap;es

min 1.728(0_017) 1'959(0.891) 1.735(0_017) 1'184(0.761)

Q1 1.730(0017) 1.885(0908) 1.738(0017) 1A115(0A768)

_ Q2 1.733(0.018) 1.735(0.920) 1.741(9.016) 1.050(¢.767)
logit Q3 1.736(0.017) 1.678(0.947) 1.744(0.015) 1.012(g.775)
max 1.739(0'015> 1.614(&951) 1.746(&014) 0'955(0.766)

Standard 1.736(0.021) 2'040(0.908) 1.741(0.019) 1'046(0.746)
Mondrian 1.743(0022) 1'802(0889) 1‘749(0019) 1‘294(0635)

min 1.734(0.036) 1.000(0.819) 1.748(0.034) 1.978(0.813)
Ql 1'746(0.036) 0'637(0.601) 1.760(0_034) 1'487(0.835)
Q2 1.755(0.040) 0.284(0.127) 1.770(0.036) 1.222(0.849)
decision tree Q3 1.768(0.038) 0.102(0.047) 1.782(0.036) 0.979(0.749)
max 1.782(0.0a1) 0.018(0.021) 1.799(0.041) 0-600(0 731)

Standard 2.000(0_000) 0.000(0_000) 2.000(0_000) 0.000(0_000)
Mondrian 2.000(0‘000) 0.000(0‘000) 2.000(0_000) 0.000(0_000)

min 1.701(0_031) 2'096(1.063) 1'702(0.028) 2034(0667)
Q1 1.714(0.032) 1.6050.936) 1.713(0.029) 1.655(0.643)
Q2 1721035y  1.365(0.883)  1.721(0.030)  1.396(0.608)
random forest Q3 1.732(0.033) 1.112(90.760) 1.732(0.028) 1.135(0.645)
max 1.749(0_030) 0.603(0_490) 1.744(0029) 0.680(0'625>

Standard 1.756(0030) 1.488(0734) 1.754(0024) 1‘149(0772)
Mondrian  1.759(9.03s)  1.639(1.025  1.756(0.032)  0.957(0.492)

Average distribution of efficiency in terms of average prediction set size (f1), and fairness in terms
of equalized coverage gap (f2) for the validation and test sets. Equalized coverage gap is displayed
as a percentage. Bold numbers highlight percentiles that were significantly different with respect
to both the standard and Mondrian conformal predictors (Friedman test of differences and
Nemenyi test to assess pairwise differences).



Table 7 Efficiency-fairness trade-off for the Diabetes dataset.

SetSizey,)

CovGap,,

Set Sizetest

CovGapyes

min
Q1
Q2

logit Q3
max
Standard
Mondrian

2.386(0_006)
2.387(()‘006)
2.390(01005)
2.392(0.007)
2-394(0.006)

2'399(04006)
2'401(04006)

0'859(0.198)
0.806(0.157)
0.746(0.154)
0.730(0.148)
0.696(0'136)

0.863(0.186)
0.733(0‘172)

2.385(0_005)
2.386(0.005)
2.388(0‘006)
2'389(0006)
2.393(0'005)

2~398(O4008)
2.401(0.008)

0.581(0_207)
0'540(04161)
0.511(0.155)
0.504(0.203)
0.486 0.178)

0.616(0_173)
0'730(0.161)

min
Q1
Q2

decision tree Q3
max

Standard
Mondrian

2.384(0_012)
2.390(0.012)
2.396(0_013)
2.408(0.023)
2.458(0.108)

2567(0033)
2.567(0‘033)

0.646(0_236)
0.500(0.148)
0.457(0_143)
0.408(0.125)
0.381(0_135)

1.628(¢.565)
1.442 9. 498)

2.384(0_013)
2.391(0.013)
2.395(0_014)
2.408(0.025)
2.458(0.108)

2569(0032)
2.567(0‘027)

0.869(0‘231)

0.765(0.245)
0'672(0.228)
0.569(0.230)

1'505(0.760)
1'505(0647)

min
Q1
Q2

random forest Q3
max

Standard
Mondrian

2.375(01007)
2'378(0.008)
2.380(0.008)
2'381(0.008)
2.453(0.194)

2.383(0.010)
2.384(0.010)

0.7280.236)
0.641(0.220)
0.562(0.202)
0.518(0.189)
0.373(0.204)

0.714(0.265)
0.582(9.280)

2'375(0008)
2'379(0.008)
2.380(0.008)
2'382(0.008)
2.454(0‘192)

2.383(0.011)
2.385(0.010)

0.841(0305)
0.740(0.236)
0.683(0.204)
0.633(0_200)
0.503(0‘270)

0.675(0.244)
0.696(0.307)

Average distribution of efficiency in terms of average prediction set size (f1), and fairness in terms
of equalized coverage gap (f2) for the validation and test sets. Equalized coverage gap is displayed
as a percentage. Bold numbers highlight percentiles that were significantly different with respect
to both the standard and Mondrian conformal predictors (Friedman test of differences and
Nemenyi test to assess pairwise differences).



Table 8 Efficiency-fairness trade-off for the Nursery dataset.

SetSizey,|

CovGap,,

SetSizetest

CovGapyes;

logit

min

Q1

Q2

Q3

max
Standard
Mondrian

1.329(0.021)
1.346(0_017)
1.362(0.022)
1.375(0.022)
1.551(0.446)
1.482(0111)
1.493(0‘129)

1.843(0.926)
1'280(0.636)
0.841(0.552)
0.570(0_509)
0.204(0.304)

2.140(0.575)
2'269(0518)

1.332(0.021)
1.349(0_015)
1.367(0.021)
1.379(0_023)
1.557(0.444)

1.482(0_109)
1.4940.126)

2.392(¢.717)

1.659(0_537)
1'361(0.568)
1.087(0_570)
0.553(0.451)

2.448(0_507)
2.362(0.349)

decision tree

min

Q1

Q2

Q3

max
Standard
Mondrian

0'967(0016)
0.974(0.016)
0.993(0.043)

1.019(0073)
1.087(0'112)

0.977(0010)
0.981(0.012)

1.973(0.810)
1.301 (0 562)
0.685(0.611)
0.262(0.324)
0.027(0'074)

1.985(0974)
2.3740.622)

0.969(0015)
0.976(()‘015)
0.994(0.043)
1.020(&074)
1.088(0_116)

0.976(0009)
0.980(0'012)

1.931(0.650)
1.371 (0 443)
1.019(0.364)
0.714(0.276)
0'320(0.296)

1'930(()‘684)
2'158(0.611)

random forest

min

Q1

Q2

Q3

max
Standard
Mondrian

0.953(0.008)
0.958(0_007)
0.961(0.007)
0.966(0.009)
1.032(0.163)

0.998(0.015)
1.004(0'017>

1.447 0 651
0.897(0.499)
0.633(0435)
0.383(0.192)
0.106(0_111)

1.497 0.475)
1'078(0.578)

0.954(0.009)
0'959(0.008)
0.962(0.008)
0.968(0.009)
1.032(0.161)

0.998(0.015)
1'005(0.018)

1'770(0.568)
1.434(0.474)
1.136(0474)
0.835(0.451)
0.504(9.491)

1.139(0.543)
0'984(0.580)

Average distribution of efficiency in terms of average prediction set size (f1), and fairness in terms
of equalized coverage gap (f2) for the validation and test sets. Equalized coverage gap is displayed
as a percentage. Bold numbers highlight percentiles that were significantly different with respect
to both the standard and Mondrian conformal predictors (Friedman test of differences and
Nemenyi test to assess pairwise differences).



