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What is the relation between % and X7
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% is a Nash equilibrium —= F()T(x—%)>0 VxeX

Step 1:
% is a Wardrop equilibrium <= F(%)T(x —%) >0 ¥Vxec X
Recall F(x) = [V (X', o ()M,
I_:(X) = [vx’Ji(Xiﬂz)|z=o(x)]iAil
Step 2: F is close to F for large M, ie., forall x e X
. _ const’
F(x) — F(x)|| <
1F(x) = F()Il < i
Step 3:  When operators are close, solutions are close

1% = x]| < const”||F(x) — F()|
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Max,eNE(Q) Js (x)
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> If g is a pure monomial = WE are efficient for any M
= NE are efficient for large M

1<PoA<1+ (fonsl/'m

> If g is not a pure monomial = there exists inefficient instances
(both NE/WE)

[L-CSS18] includes p(z + d) = [gi(z1 + d1); - - . ; gn(2n + dn)] time dep.
includes p(z 4+ d) = C(z + d) linear
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Step 1: X is a Wardrop equilibrium <= F(x)"(x —X) >0 Vxe€ X
x* is a social optimizer — F ()T (x—x)>0 ¥xec X

Where F(o) =[p(c+ )M,
F*(0) = [p(o +d) + Vop(o +d) T (o + )]},

Step 2: X coincides with x* (for any instance) iff in every point

F(o) | F*(0) <= F(0) = B(0)F* (o), B(o)>0
<= p(o) pure monomial componentwise

Step 3: previous convergence result & — G as M — oc.
Thus Js(6) — Js(G) as M —

so that Nash equilibria become efficient for large M. O
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