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Pp2`pB2r
:Q�H, i?2Q`2iB+�HHv mM/2`bi�M/ i?2 ;2M2`�HBx�iBQM T2`7Q`K�M+2 BM
i?2 T`2b2M+2 Q7 �/p2`b�`B2bX

E(x,y)∼P [ K�t
x′∈N(x)

l(h(x′), y)]

Pm` K2i?Q/ �TTHB2b iQ
! :2M2`�H �/p2`b�`B2b 2M+QKT�bbBM; �HH lq@#QmM/2/ �/p2`b�`B2bX
! JmHiB@+H�bb T`Q#H2Kb �M/ TQTmH�` HQbb 7mM+iBQMb bm+? �b i?2

?BM;2 HQbb �M/ `�KT HQbbX
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ai�M/�`/ pb �/p2`b�`B�H 1tT2+i2/ _BbF

ai�M/�`/ 2tT2+i2/ `BbF,

RP (h) = E(x,y)∼P [l(h(x), y)].

h?2 �/p2`b�`B�H 2tT2+i2/ `BbF,

RP (h,B) = E(x,y)∼P [ K�t
x′∈N(x)

l(h(x′), y)],

r?2`2 N(x) = {x′ : x′ − x ∈ B}X

h?2 `2H�iBQMb?BT #2ir22M i?2 irQ MQiBQMb Q7 2tT2+i2/ `BbF\
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S`QTQb2/ J2i?Q/QHQ;v
*?�HH2M;2, h?2 BMM2` K�tBKBx�iBQM T`Q#H2K Bb mbm�HHv p2`v
?�`/ iQ bQHp2 /B`2+iHvX

h`B+F, URV AMi`Q/m+2 � i`�MbTQ`i K�T Th : Z → Z bm+? i?�i

RP (h,B) = RP ′(h)

UkV S`Qp2 i?�i �HH i?2b2 /Bbi`B#miBQMb P ′ HQ+�i2 rBi?BM �
q�bb2`bi2BM #�HH +2Mi2`2/ �i P

Wp(P, P
′) ≤ ϵB

UjV h?2 �/p2`b�`B�H 2tT2+i2/ `BbF Bb mTT2` #QmM/2/ �b

RP (h,B) ≤ RϵB,1(P, h), ∀h ∈ H
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J�BM h?2Q`2K

�bbmK2 i?�i 7Q` �Mv 7mM+iBQM f ∈ F �M/ �Mv z ∈ Z- i?2`2 2tBbib
λf,z bm+? i?�i f(z′)− f(z) ≤ λf,zdZ(z, z′) 7Q` �Mv z′ ∈ ZX
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h?2Q`2K U�/p2`b�`B�H _BbF "QmM/bV
lM/2` i?2 �bbmKTiBQM- 7Q` �Mv δ > 0- rBi? T`Q#�#BHBiv �i H2�bi
1− δ- i?2 7QHHQrBM; ?QH/b 7Q` �Mv f ∈ F ,

RP (f,B) ≤
1

n

∑n
i=1 f(zi) + λ+

f,Pn
ϵB +

24C(F)√
n

+
12

√
π√
n

ΛϵB · diam(Z) +M

√
log(1δ )

2n
,

r?2`2 λ+
f,Pn

:= BM7{λ : EPn(bmTz′∈Z{f(z′)− λdZ(z, z′)− f(z)}) = 0}
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1t�KTH2 "QmM/b
q2 BHHmbi`�i2 i?2 �TTHB+�iBQM Q7 Qm` K2i?Q/ iQ irQ +QKKQMHv@
mb2/ KQ/2Hb, aoJb �M/ M2m`�H M2irQ`FbX

*Q`QHH�`v

! amTTQ`i o2+iQ` J�+?BM2b

RP (f,B) ≤
1

n

∑n
i=1 f(zi) + λ+

f,Pn
ϵB +

144√
n
Λr

√
d+

12
√
π√
n

ΛϵB · (2r + 1) + (1 + Λr)

√
log(1δ )

2n
,

r?2`2 λ+
f,Pn

≤ K�ti{2yiw · xi, ||w||2}

! L2m`�H L2irQ`Fb

RP (f,B) ≤
1

n

∑n
i=1 f(zi) + λ+

f,Pn
ϵB +

288

γ
√
n

∏L
i=1 ρisiBW

(
∑L

i=1

(
bi
si

) 1
2

)2

+
12

√
π√
n

ΛϵB · (2B + 1) +

√
log(1/δ)

2n
,

r?2`2 λ+
f,Pn

≤ K�tj{
2

γ

∏L
i=1 ρi||Ai||σ,

1

γ
(M(HA(xj), yj) + K�tHA(xj)− KBMHA(xj))}
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h?�MF uQm

q2H+QK2 iQ Qm` TQbi2` b2bbBQM 7Q` 7m`i?2` /Bb+mbbBQMb5
hQ/�v- y8,yy SJĜyd,yy SJ

1�bi 1t?B#BiBQM >�HH " Y * Okj3


