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*

the “high” consumer. If aj — pj = & > na, then for each neighbor i of j, xi" is initially

increasing in y, whereas x;" is strictly monotonically decreasing in ~y.

A

Proof Sketch.

dx
dvy

Evaluate at v = 0 and use definition of peer effects. O
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Theorem (Targeted Peer Effects)

For n = 2 users, the network effect reduces the sum of their consumptions iff

(a1 — p) (4b2 + 37) (a2 — p) (4b1 + 37)
2(a2 = p) 2(a1 = p)

This can be generalized to n > 3.

b < and by <

Proof Sketch.

ai—pitvi jcT WX

3B+ . Result follows.

Utility maximizing response of user i is x;" =

Theorem (Efficiency)

The consumption equilibrium x* is inefficient as the social welfare S attained is
suboptimal. Specifically, xi < x{ ¥ i € Z, where x° maximizes social welfare:

wir rv\/>:l a

®_ B
X—(C+E+|— > > =

>

Allocating users per-unit subsidies s; = (b; + v;)x? /2 can restore the social optimum.
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@ Lower bound on expected profit 1" under perfect price discrimination:
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o Simulation for n = 24 fully connected users:

Uncertainty of Interaction Matrix

Bounds on Monopolist Profit
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Conclusion

Summary

@ Setup of two-stage game-theoretic model for a network of electricity consumers

@ Consumers seek to maximize individual utility function and derive utility from peer
comparisons

@ Investigated profit-maximizing pricing schemes (subgame-perfect equilibria)
@ Heuristic approach for profit maximization problem of utility

Future Work
@ Extend setting to sequential problem
@ Incorporate fluctuating wholesale electricity prices

o Model peer effects in auction settings (incentive compabitility, ...)
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