
 

2 241 Monatomic Rating Games
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See Roughgarden Exercise 11.51
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Equilibrium flow pure Nash
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all paths with nonzero flow have same cast all

other paths at least that c it

Thy There is at least one equilibrium flow and all

equilibrium flows have the same cost

Pfskety Neil has details
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More complicated version of atomic rating argument

any local minimum of Ict is equilibrium flow

every equilibrium flow is a local min



I convex it fit equilibrium flows then

both global min and chord between them all
global min
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All r on bottom since c no decreasing

cost r.cl
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Def Let C be a class of cast factions liner quadratic

The Pigou bound for C is
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Obs If C is affine functions a C

If C is degree p polynomials a E Ifp

Thy Let C be a class of cost functions Any monatomic

routing game with edge cast functions in C has

price of anarchy E x E
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Almost what we want

I felt e f cette 10

f eg ft cette o

f an equilibrium flow all paths with Fp o have same

cost L
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Applicationinetwakoverprovision

Suppose edge e has capacity he

let celx Tx if x cue

x otherwise

expected delay in MCM 1 queue

Def Network is B ove provisioned if Fel 1 Blue
for all eef in an equilibrium flow



Proof of font than only applies Ce functions to

f f

always spare capacity

analyze a C under restriction B spare capacity

get Pot E It

Pretty good B to Poa 22.1

in overprovisioned networks selfish rating doesn't

hurt us very much


