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What about the controllers?
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(KNH,KRG) = (6, 12):
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(KNH,KRG) = (1, 12):
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For all h ∈ {NH,RG} minimise:

(Uh − t)2

Subject to:

0 ≤Kh ≤ ch

Kh ∈ Z



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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Lemma.

▶ If λ
(a)
NH ≤ λ

(b)
NH and λ

(c)
NH ≤ λ

(d)
NH then fNH(k) is a

non-decreasing function in k.

▶ If λ
(a)
RG ≤ λ

(c)
RG and λ

(b)
RG ≤ λ

(d)
RG then fRG(k) is a non-decreasing

function in k.



1 2 3 4 5 6 7 8 9 10
KRG

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

UNH

t

fNH(3) =m

fNH(4) =m+1

fNH(5) =m+1

KNH=m+1
KNH=m
KNH=m−1
KNH=m+2



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
KRG

1

2

3

4

5

6

7

8

KNH

Best response to RG
Best response to NH

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
KRG

1

2

3

4

5

6

7

8

KNH

Best response to RG
Best response to NH

(t = 0.8) (t = 0.6)



PoA =
T ∗

T̃
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Conclusions

▶ Developed a strategic form game representation of CCU
interaction;

▶ Proved structural properties of equilibrium behaviour;

▶ Identified a potential justified approach to obtaining policies.

Measuring the Price of Anarchy in Critical Care Unit
Interactions, Submitted to OMEGA
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