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Definition 1. Source and Target Risks. The source risk
Rs(h) and target risk Rt(h) of h w.r.t. L under source dis-
tribution P and target distribution Q are defined as:

Rs(h) , E(x,y)∼PL(h(x), y) =

K+1∑
i=1

πsiRs,i(h)

Rt(h) , E(x,y)∼QL(h(x), y) =

K+1∑
j=1

πtjRt,j(h)

(1)

where πsi = P (y = i) and πtj = Q(y = j) are class-prior
probabilities of P and Q. Then, we have

Rs(h) =
K∑
i=1

πs
iRs,i(h) + πs

K+1Rs,K+1(h) = R∗s(h) + ∆s

Rt(h) =

K∑
j=1

πt
jRt,j(h) + πt

K+1Rt,K+1(h) = R∗t (h) + ∆t

(2)

Definition 2. H∆H-Distance. For any h, h′ ∈ H, the do-
main discrepancy between source and target distributions
can be defined as:

dH∆H(P,Q) , sup
h,h′∈H

|EPL(h, h′)− EQL(h, h′)| (3)

Definition 3. Ideal Joint Hypothesis. LetH be the hypoth-
esis class, the ideal joint hypothesis is the hypothesis which
minimizes the combined error,

h∗ = arg min
h∈H

R∗s(h) +R∗t (h) (4)

Given the hypothesis spaceH with a condition that con-
stant function K + 1 ∈ H, for ∀h ∈ H, the expected error
on target samples Rt(h) is bounded as,

Rt(h)

1 − πt
K+1

≤ R∗s(h) + dH∆H(PX|Y≤K , QX|Y≤K) + λ

+
∆t

1 − πt
K+1

(5)
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where the shared error λ = minh∈H
R∗t (h)

1−πt
K+1

+ R∗s(h),

R∗s(h) =
∑K
i=1 π

s
iRs,i(h), and ∆t = πtK+1Rt,K+1(h).

We show the derivation of Inequality (5) as follows.

Proof. Given the above definitions, we have

Rt(h) = R∗t (h) + ∆t

≤ R∗t (h∗) + (1− πt
K+1)EQX|Y≤K

L(h, h∗) + ∆t

≤ R∗t (h∗) + (1− πt
K+1)(EPX|Y≤K

L(h, h∗)

+ dH∆H(PX|Y≤K , QX|Y≤K)) + ∆t

(6)

According to the triangle inequality, we have

EPX|Y≤K
L(h, h∗) ≤ EPX|Y≤K

L(h, i) + EPX|Y≤K
L(h∗, i)

≤ R∗s(h) +R∗s(h
∗)

Then, the Eq. (6) can be formulated as,

Rt(h) ≤ R∗t (h∗) + (1− πtK+1)(R∗s(h) +R∗s(h
∗)

+ dH∆H(PX|Y≤K , QX|Y≤K)) + ∆t

Finally, we have

Rt(h)

1 − πt
K+1

≤ R∗t (h∗)

1 − πt
K+1

+R∗s(h) +R∗s(h∗)

+ dH∆H(PX|Y≤K , QX|Y≤K) +
∆t

1 − πt
K+1

= R∗s(h) + dH∆H(PX|Y≤K , QX|Y≤K) + λ+
∆t

1 − πt
K+1

where the shared error λ = minh∈H
R∗t (h)

1−πt
K+1

+R∗s(h).


