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Framework
[

instance space Z =X x) learning algorithm A: Z" - W
hypothesis space W underlying distribution D
loss function ¢ : Zx)V — R™T training sample S, ~ D®"
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Framework
[

instance space Z =X x) learning algorithm A: Z" - W
hypothesis space W underlying distribution D
loss function ¢ : Zx)V — R™T training sample S, ~ D®"

risk R(w) =E,_p[t(z, w)]
empirical risk Rs (w) =E,.s [((z,h)] = 1 1 l(z,w)

generalization error G (D, PW|Sn) = IE[R(W) - RSH(W)]
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Main results
@0

uand v two measures on W
) T
coupling T measure on W x W such that
wasserstein distance

Wi(pv) = Teirfg’ﬁ’v)IE(WyW')J[dw(Wy W)

algorithmic transport cost of algorithm A (Pys )

Opt (D, Pwjs, ) = E-p[W1 (Pw, Pwi: )|
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A.G.T. Opt (D, Pys, ) = Eowp| W1 (Pu, Pz )]
main theorem

G (D, Pws,) = E[R(W) - Rs, (W)] < K x Opt (D, Pyjs, )
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An application
@00
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A [max x;if{i|y;=0}=0
: <i<n
Sn = {(Xllyl)l" -I(men)} = s.t. ;=0
0 otherwise
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An application
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zZn — w
A max x;if {i|y;=0}=0

Sp= {(X1;)/1);---;(men)} = s.t. y;=0
0 otherwise

Py(w)=(1-a)" +n(w+1-a)"
PW|z =o4ifx<a PW|z = 0g otherwise

Wl(ﬂ,ét):]Ex,\,‘u[d(X,t)] - W]_ Pw, o, \I\ |X Wlpw(W)
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An application
(o] 1o}

. 1
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An application
[ele] ]

0pt (D,Pu,) = [ W1 (R dx-+ (1 2)Ws (Ru o)

1
6(n2+3n +2)(
-3(3a%+3a((-a+1)"-2)-2(-a+1)" +2)n)-6a((-a+1)"-2)

Opt (D, Py, ) = 2a%(2(-a+1)"-3)-(a%(4(-a+1)"+3)-3a((-a+1)" + 2))n?

G(D,Puys,) < 1 x Opt (D, Py,
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Deep Neural Networks
[

D Dy Dy Dy Dy Dy
input W1 Wao W3 ce WH — ) —— prediction

IE[R(W) - Rsn(W)] < exp(—g |Og%) w
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Conclusion
[ J

Powerful theoretical tool (average case, link with information
theory)

Quite quickly too convoluted to provide concrete bounds
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