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@ 2009: Two generalized frameworks : congestion and
planning (J.M. Lasry + P.L. Lions).

o 2010-7: Applications are being developed in many places
(Dauphine, Chicago, Austin, Cambridge, ...). Planning will
have applications to design incentives in economics
(mechanism design).
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Transport equation for the distribution of oil reserves)
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MaxE /0 " (p(t)a(t) — Cla(1))) e "t

Setup

dR(t) = —q(t)dt + vR(t)dW(t), Vt>0,R(t),q(t)>0

Isoelastic demand and economic growth: D(t, p) = Weftp=?
or D(t,p) = Weftp=? —§
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o Mean field games are necessary in general:
ons

: o Bellman function
Introduction

u(t.R)=sup [ " (p()a(s) — C(a(s))) e " ds
q(-) Jt

s.t. R(t)=R, dR(s)= —q(s)ds+ vR(s)dW(s)

Vs > t,R(s),q(s) = 0
o Distribution of reserves m(t, R)
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d:m(t, R) 4+ dg (—q*(t, R)m(t, R)) = d3& [V;Rzm(t, R)]

where g*(t, R) is the optimal extraction function.

HJB is backward. Kolmogorov is forward with m(0, R) given.
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Demand = Supply =
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- p(t) = D(t.) " (—di / Rm(t, R)dR)

Generalization

t

Price is a (complex) function of m
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deu(t, R) + ”—R2a,%,Ru(t, R) — ru(t, R)

Generalization

_6/ m(t, $)de + — 2ﬁ [(p(t) — & — Du(t, R)),]> = 0
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