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the main source of uncertainty is the behavior of the other agents
but the other agents are strategic too
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Agents are uncertain about each others’ behavior
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autonomous driving stock market

security online bidding
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limited information limited rationality

limited computation limited sensing



if you can, model them...
. limited information

. limited rationality

. limited computation

=⇒ Bayesian GT

=⇒ behavioural GT

=⇒ algorithmic GT

. . . but you almost never can!
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Nash is not robust, security strategy is too robust
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can we break this barrier?

yes, with strategically robust equilibria
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. players

. action space

. strategy space

. expected utility

. ambiguity sets

i = 1, . . . , N
A = A1 × · · · × AN

∆i = P(Ai)

U i(pi , p−i) = Epi ,p−i
[ui(ai , a−i)]

B i
ε(p−i) ⊆ ∆−i

distributionally robust
best response
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∆1 ∆2

p̄1

p̄2

arg max
p1∈∆1

U1(p1
, p̄2)

Nash equilibria
i.e., SRE with ε = 0

∆1 ∆2

p̄1

p̄2

strategically robust equilibria
(SRE)

arg max
p1∈∆1

min
σ2∈B1

ε(p̄2)
U1(p1

, σ
2)

B1
ε(p̄2)

∆1 ∆2

p̄1

p̄2

security strategies
i.e., SRE with ε = ∞

arg max
p1∈∆1

min
σ2∈∆2

U1(p1
, σ

2)

Definition (Strategically robust equilibrium – SRE):
(p̄1, . . . , p̄N) s.t. p̄i ∈ arg max

pi ∈∆i
min

σ−i ∈Bi
ε(p̄−i )

U i(pi , σ−i)

Challenges:
1) constrained worst-case optimization over mixed strategies (probabilities over actions)
2) fixed-point of optimization problems over mixed strategies
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ambiguity sets
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desiderata:
. expressivity: protect against different distributions
. tractability: give rise to an “easy” problem
. interpolate: B i

0(p−i) = p−i , limε→∞ B i
ε(p−i) = ∆−i

possible approaches: optimal transport, KL-divergence, moment based, . . .

tractabilityexpressivity

interpolation

OT

KL
MO
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B i
ε(p−i) =

{
σ−i ∈ P(A−i) s.t. W (p−i , σ−i) ≤ ε

}

W (p, σ) = min
γ∈R|A|×|A|

≥0

∑∑
d(xi , xj)γij

s.t.
∑

i
γij = pj ,

∑
j

γij = σi
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W (p, σ) = inf
γ

∫
X ×X

d(x , y)dγ(x , y)

s.t. γ has first marginal p
γ has second marginal σ
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existence
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recall SRE definition:

Definition (strategically robust equilibrium – SRE):
(p̄1, . . . , p̄N) s.t. p̄i ∈ arg max

pi ∈∆i
min

σ−i ∈Bi
ε(p̄−i )

U i(pi , σ−i)

We will use either of the following assumptions:
A1: The action spaces {Ai}N

i=1 are finite;
A2: Each action space Ai is a compact subset of Rn

Each payoff function ui is continuous.

Theorem (existence): Assume A1 or A2. For any ε ≥ 0, a strategically robust equilibrium exists.

same assumptions needed for existence mixed Nash!

Challenges: coupled DRO problems, Nash’s proof does not extend
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finite games: computation
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long line of work: Chen, Daskalakis, Goldberg, Papadimitriou, Savani, . . .

culminated with: mixed Nash equilibria are PPAD-complete, for N ≥ 2

0 ∞

P

PPAD

NP

Nash
Minmaxminmax

ε

Theorem (computation, part 1): For any ε ≥ 0 and N ≥ 2 the computational complexity of SRE
is in PPAD.

no harder than mixed Nash... in fact, even easier – stay tuned!
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Theorem (computation, part 2): For any ε ≥ 0, SRE are found solving multilinear complemen-
tarity problem.

recall that multilinear CP asks for x ∈ Rn such that

0 ≤ x ⊥ F (x) ≥ 0 ⇔ xiFi(x) = 0

. just like for mixed Nash!
– linear for 2 player games
– linear for special classes, e.g., polymatrix

. use off-the-shelf solvers (e.g., PATH solver)

. this is what we used for all numerics to follow
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numerics
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SRE avoids Braess’ Paradox
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cooperate not cooperate
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inspect not inspect
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continuous games
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Challenges:
. distributions over continuous actions

Exclamation-Triangle the space of mixed strategies is infinite-dimensional
. even evaluating W (p, σ) is difficult

Exclamation-Triangle the Wasserstein distance itself is an infinite-dimensional LP

Ideas:
. we prove the existence on pure strategically robust equilibria
. we use duality theory for distributionally robust optimization to compute equilibria efficiently
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Exclamation-Triangle the space of mixed strategies is infinite-dimensional

Consider concave games:
. compact and convex action spaces
. the payoffs (ai , a−i) 7→ u(ai , a−i) are continuous
. the payoffs ai 7→ u(ai , a−i) are concave for fixed a−i

Theorem (pure SRE): Consider a concave game and a robustness level ε. Then, there is a pure
strategically robust equilibrium with robustness level ε.

thus, we need to look for a finite-dimensional object
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Exclamation-Triangle evaluating the Wasserstein distance is difficult

For a concave game G, consider a surrogate concave game Gε with:
. the augmented action space Ai × [0, M] (M is large constant)
. the modified payoffs

ũε((ai , λi), (a−i , λ−i)) = min
â−i ∈A−i

{ui(ai , â−i) − λid(a−i , â−i)} − λiε

. Gε is itself a concave game

Theorem (computation):

(ā1, . . . , āN) is pure SRE of G with robustness level ε
⇐⇒

((ā1, λ̄1), . . . , (āN , λ̄N)) is a pure NE of Gε for some (λ̄1, . . . , λ̄N)

use tools “à la Nash” to compute strategically robust equilibria
(and duality to solve the minimum efficiently)

27



production ai
t

N firms compete in T markets

profiti(ai , a−i) =
T∑

t=1
ai

t

(
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t

production constraints:
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same trend if firms are asymmetric
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SRGT in the wild:

training of collaborative AI agents

joint work with Chengrui Qu, Yizhou Zhang, and Eric Mazumdar
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state-of-the-art for multi-agent AI training: each agent runs their own policy optimization (I-PPO)

SRPO: each agent runs a risk-averse PPO, assuming they play against a fictitious opponent

Qu, Zhang, Lanzetti, Mazumdar, Training Generalizable Collaborative Agents via Strategic Risk Aversion, arxiv preprint, 2026
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Tag Hanabi Multi-LLM-Agent debate

Qu, Zhang, Lanzetti, Mazumdar, Training Generalizable Collaborative Agents via Strategic Risk Aversion, arxiv preprint, 2026
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SRGT in the wild:

electric vehicle charging

joint work with Andreas Feik, Saverio Bolognani, Florian Dörlfer, and Dario Paccagnan
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agents’ goal: charge their EVs by θi while minimizing electricity costs:

J i

(
ai ,

1
N

N∑
i=1

ai
k

)
=

n∑
k=1

ai
kpricek

(
1
N

N∑
i=1

ai
k

)
pricek(σ) = σ + dk

κk
,

X i =
{

ai ∈ Rn : 0 ≤ ai
k ≤ āi

k , ∀k = 1, . . . , n∑n
k=1 ai

k ≥ θi

}
.
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SRGT in the wild:

robust trajectory generation for
autonomous vehicles

joint work with Victor Qin
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agents’ goal: reach their destination while minimizing travel time and avoiding collisions
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we developed strategically robust equilibria that. . .

. . . protect agents against deviations in the other’s behavior

. . . often yield higher payoff for all agents

. . . come at no additional cost compared to NE, despite the extra robustness
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