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Network Formation Game
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The “Shortest” Path
Cost of 10
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Interactions



Network Formation Game
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Network Formation Game

Start

Chen and Roughgarden (2006), Anshelevich et al. (2008), Nisan et al. (2008)

Start 2

Let’s assume the players are
ride-shares: they split equally the cost
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Network Formation Game
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Player Tpays3+2+15+4+05=9
Dlayer 2 pays 1.54+05=2
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vaccines




Coronavirus

Coronavirus

EU threatens to block Covid vaccine
exports amid AstraZeneca shortfall

Coronavirus

Macron calls for Covid vaccine exports EU could block millions of Covid vaccine
from EU to be controlled doses from entering UK

How EU'’s floundering vaccine eftort hit
a fresh crisis with exports row

the
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Consider a Drug
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Fpizer
produces and sells its Drug in a market in order to profit
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And competes with Giovanni & Giovanni
In @ market of equivalent drugs
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Canada taxes their drugs
And regulates exports/imports of the drug
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Hierarchical
Regulation
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Canada

ZastraAneca@
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Canada interacts with the US

The countries exchange the drugs via imports/exports

maorena
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What If....

Drug companies are instead energy producers?
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Decision-making is rarely an individual task.

Uncertainty

Interactions with other decision-makers
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Decision-making

Strategic Decision-making
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The “Science of Better”

Mathematical optimization models complex
situations and provide an efficient decision-
making tool

Algorithms, Mathematical Theory, and
Applications

However, it often ignores what “other” decision-
mMakers are doing...
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The “Science of Interaction”

Algorithmic Game Theory is the study of
strategic behavior among competitive agents
(e.q., algorithms or people)

owever, it often ignores the underlying
complexity behind decisions
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Mathematical Programming Games

“Complex” Strategic Decision-making
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Mathematical Programming Games

| study mathematical models

among agents that solve complex optimization problems

e —

Real-world problem Mathematical model
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Mathematical Programming Games

| study mathematical models

among agents that solve complex interconnected optimization problems

SR — TR — T

Real-world problem Mathematical model Mathematical model
with Game Theory
(e.g., Interactions)
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Mathematical Programming Games

| study mathematical models

among agents that solve complex interconnected optimization problems

SR — TR — T

Real-world problem Mathematical model Mathematical model
with Game Theory

(e.g., Interactions)

Google Maps gives you But if many other people

You have to go to NYC the shortest commute there take the Dinky...
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Mathematical Programming Games

| study mathematical models

among agents that solve complex interconnected optimization problems

SR — TR — T

Real-world problem Mathematical model Mathematical model
with Game Theory

(e.g., Interactions)

| build algorithms to balance individual selfishness with the goals of the collectivity
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| build algorithms to balance individual selfishness with the goals of the collectivity
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| build algorithms to balance individual selfishness with the goals of the collectivity
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Start

Start 2

Player Tpays 3 +2+1.54+05=9
Dlayer 2 pays 1.54+05=2
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Start

Player 1 would pay 3

Start 2

Player Tpays 3 +2+1.54+05=9
Dlayer 2 pays 1.54+05=2
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Start

Player 1 would pay 3
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Start 2

Player Tpays 3 +2+1.54+05=9
Dlayer 2 pays 1.54+05=2
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Why is this important?



Algorithms are increasingly permeating our world
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Algorithms are increasingly permeating our world

Energy systems Commuting Internet Infrastructure
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Algorithms are increasingly permeating our world
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Algorithms are increasingly permeating our world

The future of our autonomous decision-making critically depends upon our
apbility to understand and incentivize algorithms to cooperate despite their
selfish and diverse objectives
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Algorithms and Mathematics that can
Improve other algorithms
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Thank you!

gdragotto@princeton.edu @GabrieleDrag8


http://www.dragotto.net

