Supplementary Material:
Progressive Graph Learning for Open-Set Domain Adaptation

1. Proof for Theorem 2.1

Proof. Let h* be the idea joint classifier which minimizes
the combined error,

h* = argmin Ry(h) + R} (h). (1)
het

Given the definition of target risk, we have,

C
Ry(h) =Y wlRyi(h) + 7 Ricyr(h). ()
i=1

For brevity, we denote the first term as R} (h) and the second
term as A,. Then,

Ri(h) = R{(h) + Ao,
< Ri(h) + (1= mb1)Boy, , _ L0017 + A,
< Ri(h") + (1 = m¢ ) (Bps L(B, 27
+disc(Qjy <o, P*)) + Ao 3)
Based on the triangle inequality we have,
Py L(h,h7) < P L(R, 1) + P L(R", 1),
< Rs(h) + Rs(h7). “)
Thus, the Equation 3 can be rewritten as,
Ry(h) < Ry (1) + (1 = m5y1) (Ra(h) + Ro(R7)
+disc(Qxy <o PY)) + 20, (5)

Lastly, we can easily obtain,

Ri(h )
7;(,5) < Ry(h) + disc(Qlyy <o» Px) + A
1 =7
Tt
+ 17th,C+1(h)a (6)
— Teq1

where the shared error A\ = minycy Et;(th) + R (h).
c+1

2. Proof for Theorem 3.1

Proof. By definition, the target risk with the shared classi-
fier h € H; and the pseudo labeling function h; € Hs can

be represented as,
Ri(h,hy) = (1 — wo) R} (h) + ma R; (o)
+ Tami 1 Re.coyr(hy) + 6, (7)

where § = (1 — 7,) - const denotes the constant since the
loss function £(+, -) is bounded. Let h* be the idea shared
classifier which minimizes the combined error,

h* = argmin Ry(h) + R} (h). (8)
BEHl

Now we consider,
Ru(h, hy) < (1= 7a) [R; (0%) + (1 = 7)oy, _ L0 1)]
+ Ta I:ch(hb) + 7TtC'+1Rt,C+1(hb)] + 67

< (1= ma) [RE(H) + (1 — mboy) (Bes, £, )
+ disc(QtX\YSC’ P5))] + 7o [7e g1 Re,cr ()
+ R;(hy)] + 6.

)
Based on the triangle inequality we have,
PS5 L(h, h*) < P L(h,i) + Py L(h*, i),
< Ry(h) + Ry(h"). (10)

Therefore, we can reformulate the original inequality in the
following,

Ry(hyh) < (1= 7o) [RE (W) + (1 = 7ty 1) (Ra(R) + R ()
+ diSC(QgﬂygcaPi’))]

+ o [16 1 Reor (o) + Ry (h)] + 0.
(11

As the index-based thresholds ozi(fn), a;m) — o, we have
R} (hy) — Ry(h). The equation (11) can be transformed
into,

Ry(h, hy) o )
t_it < (1= ma)(Rs(h) + dlSC(Qt)quC,]P’X)) +A
L=mop
t
T
+ #th%l(hb) + 4,
L=mop
(12)
where ) = mincy, (1= 7o) Bo(h) + 150 W
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