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▶ k = 1

▶ P1 = {1, 2}
▶ c1 = 1 and c2 = x

▶ r = 1

1

x

1

The Nash flow minimises:

Φ(y , 1− y) =
2∑

e=1

∫ fe

0
ce(x)dx =

∫ y

0
1dx +

∫ 1−y

0
xdx

= y +
(1− y)2

2
=

1

2
+

y2

2

⇒ f̃ = (0, 1)
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β1

βm

β2

Λ1

Λ2

Λm

w1

wn

d11
d1n

d21
d2n

dm1

dmn

⋮
⋮



▶ k = m

▶ |Pi | = n+1

▶ ri = Λi

β1

βm

β2

Λ1

Λ2

Λm

w1

wn

d11
d1n

d21
d2n

dm1

dmn

State: Making Decision

State: Decision Made

⋮
⋮



Theorem Assuming
∑m

i=1 Λi <
∑n

j=1 cjµj we have:

lim
βi→∞

PoA(β) < ∞ for all i ∈ [m]

The price of anarchy increases with worth of service, up to a point.

Proof.

▶ limβi→∞ λ∗ = k∗ and limβi→∞ λ̃ = k̃

▶ As βi → ∞:

m∑
i=1

Λi =
m∑
i=1

n∑
j=1

λ∗
ij =

m∑
i=1

n∑
j=1

λ̃ij

▶ PoA(β) < ∞
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A =


(UNH(1, 1)− t)2 . . . (UNH(1, cRG)− t)2

(UNH(2, 1)− t)2 . . . (UNH(2, cRG)− t)2

...
. . .

...
(UNH(cNH, 1)− t)2 . . . (UNH(cNH, cRG)− t)2



B =


(URG(1, 1)− t)2 . . . (URG(1, cRG)− t)2

(URG(2, 1)− t)2 . . . (URG(2, cRG)− t)2

...
. . .

...
(URG(cRG, 1)− t)2 . . . (URG(cRG, cRG)− t)2





Theorem.
Let fh(k) : [1, ch̄] → [1, ch] be the best response of player
h ∈ {NH,RG} to the diversion threshold of h̄ ̸= h (h̄ ∈ {NH,RG}).
If fh(k) is a non-decreasing function in k then the game has at
least one Nash Equilibrium in Pure Strategies.
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Measuring the Price of Anarchy in Critical Care Unit
Interactions, Submitted to OMEGA
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