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METHOD  BAL.ACC.T  AUC?T DPR1  DPD|
OVERALL  OVERALL

BASELINE 0.684 0.745 0.642 0.235

DRO 0.665 0.740 0.671 0.236

ARL 0.685 0.745 0.642 0.234

SLSD 0.676 0.736 0.660 0.221

R-SLSD 0.653 0.739 0.718 0.224

FIG. 9
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ALGORITHM 1: PROTECTED GROUP ESTIMATION IN SLSD

INPUT:
SOURCE DATASET {( xlls , ylls, alls )} ™S, :

TARGET DATASET {( x0r, ylir)} ?;1 ;
SOFTMAX TEMPERATURE t = 0.4.

PRE-TRAINING STEP:

 RANDOMLY INITIALIZE SOURCE ENCODER Eo , TARGET ENCODER E,,
AND PROTECTED GROUP ESTIMATOR (PGE) Gy.
e DRAW ni§ INDIVIDUALS Xs < xs WHEN ys=1 AND ris
. INDIVIDUALS x§  xs WHEN ys = 0.
e SIMILARLY DRAW xf < xrAND Xr € xr VIA OVERSAMPLING OR
DOWNSAMPLING TO ENSURE n¥=n§ AND n7 = ng INDIVIDUALS.
o FOREACH ITERATION:
-ESTIMATE [Z5, Zs]=Eu ([ x& x5 ]).
-ESTIMATE [z1, 7] = Eo ([ X7, x7]).
-CONCATENATE zs =[ 25, z5] AND zr =] ZJ?, zr].
- ESTIMATE 4s = 0 (Gy (z5))
- UPDATE USING ADAM OPTIMIZATION VIA BACKPROPAGATION:
min  Lcea (zs, 1) + Lce (8s, as).
v,0,¥

FINE-TUNING STEP:

o ESTIMATE &r = 0 (Gw(zr)), WHERE zr = E¢ (x1).
e SET MASKING INDEX m =1 FOR THE TOP n/2 INDIVIDUAL W.R.T.
. PROBABILITIES &r and m = 0 FOR THE REMAINING INDIVIDUALS.
e EXTRACT THE HIGH-CONFIDENT SAMPLES xt1 = x7 [m = 1],
AND THE LOW-CONFIDENT SAMPLES x70 = x7 [m = 0].

e GENERATE PSEUDO-GROUP LABELS at1 = arg max o (Gy (zr)).
e FOREACH ITERATION:

- ESTIMATE z11 = Ep (x11) AND 710 = E¢ (XT0).

- ESTIMATE ar1 = 0 (Gv(zn1)).

- ESTIMATE &ro = 0 (G (z10)).

- ESTIMATE &r0 = 0 (Gw (z10 + E)1),

WHERE € ~ CAUCHY (0,200).
- UPDATE USING ADAM OPTIMIZATION VIA BACKPROPAGATION:
minw Lee (a1, ar1) + LKLD (&ro, aro).
¢,

OUTPUT:
FINE-TUNED TARGET ENCODER E¢ AND FINE-TUNED PGE Gy

FIG. 14
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ALGORITHM 2: PROTECTED GROUP ESTIMATION IN R-SLSD

INPUT:
SOURCE DATASET {( x0)s , ylis, alls )} |1 ;

TARGET DATA SUBSET {(xi1 , yiirs alhr1)} ”;11 . AND
{(x0rq , ylio )} r:zo WHERE nro >> nyy;

SOFTMAX TEMPERATURE t = 0.4.

PRE-TRAINING STEP:

e RANDOMLY INITIALIZE SOURCE ENCODER Eo , TARGET ENCODER E, ,
AND PROTECTED GROUP ESTIMATOR (PGE) G.

e DRAWN{INDIVIDUALS ¥s = xs WHEN ys=1 AND ng
INDIVIDUALS xs < xs WHEN ys = 0.

e SIMILARLY DRAW xt C {x7o,xT1} AND X1 C {X0,X71} VIA
OVERSAMPLING OR DOWNSAMPLING TO ENSURE nf = n§ AND
nt=ns INDIVIDUALS.

e FOREACH ITERATION:

-ESTIMATE [z8 z5]=E ( x§, x5 ).

-ESTIMATE [2F,27]= E, (5, x7)

- CONCATENATE zs = [ 28, 3 | AND zr=[ 7%, 7],

- ESTIMATE s = 0 (G (zs).

- ESTIMATE a1 = 0 (Gy (Eg(zm))).

- UPDATE USING ADAM OPTIMIZATION VIA BACKPROPAGATION:
min  Lcca (zs, z1) + Lee (8s, as) + Lok (ar1, an).
v,o,¥

FINE-TUNING STEP:

e FOREACH ITERATION
- ESTIMATE z11 = E¢ (X11) AND z70 = Eg (XT0).
-ESTIMATE &r = 0 (Gy (z1)).
- ESTIMATE a7o = 0 (Gw (z70)).
- ESTIMATE &0 = 0 (Gw (zro + E)It),
WHERE € ~ CAUCHY (0, 200)
- UPDATE USING ADAM OPTIMIZATION VIA BACKPROPAGATION:
m(:)nkp Lee (ar1, am) + Liwo (o, &ro).

OUTPUT:
FINE-TUNED TARGET ENCODER E¢ AND FINE-TUNED PGE Gy

FIG. 15
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ALGORITHM 3: DEBASING PROCEDURE FOR SLSD AND R-SLSD

INPUT:

TARGET DATA {(xr, yiir ,aik)} oy, FAIRNESS TUNING PARAMETER A,
FINE-TUNED TARGET ENCODER E, AND FINE-TUNED PGE Gy,

o RANDOMLY INITIALIZE CLASSIFIER Mg AND ADVERSARY Do.

PRE-TRAINING CLASSIFIER:

e FOREACH ITERATION:
- ESTIMATE {7 =0 (MO (xr)).
- UPDATE USING ADAM OPTIMIZATION VIA BACKPROPAGATION:
m(j)n Lee (¥, y7).

PRE-TRAINING ADVERSARY:

e FOREACH ITERATION:
- ESTIMATE GROUP ar = arg max Gy (E, (x7)).
- ESTIMATE ¥ = 0 (MO (x7)) AND &r = 0 (Do(¥1)).
- UPDATE USING ADAM OPTIMIZATION VIA BACKPROPAGATION:
mc})n ALck (&r,ar).

SIMULTANEOUS TRAINING:

o FOR EACH ITERATION:
- ESTIMATE GROUP aT = arg max Gy (Eo (X7)).
- ESTIMATE §= 0 (MO (x7)) AND &r = 0 (Do(§r)).
- UPDATE USING ADAM OPTIMIZATION VIA BACKPROPAGATION:
min max  ALce(§r, yr) - ALce (ar,an).
o o
OUTPUT:

DEBIASED CLASSIFIER Me.

FIG. 16



