T F L oHEEOBERRELZ O SHY L~ iEED 7y — NS

EHBEF L, A 2
VIUNRFR SR AT BB 1L F — LK
PRNRZRZFE MEBE T AR = b ¥ —BREE R TN

B
JEYSE DFATICRE SN EM O U 7 FUEBOBERIEIC L VAL RHEHT L <, WhWwd “UJF Y L
U= = MRS DT B AR T, Well-mixed EFI B L OMEE R v b U— 7 EORRYSED AT AR
EL, BREMNY 7 F U EREEBOR T8 5 Nash B8 L UORESMREIREDO U 7 F U8R, B LN 5 OTlEE
BVORETHD VL rviRE” ZEET L. TORE, EAEES X OEATAEE R F 72 IEYE g OEOE
WS, NAD T L =T X F—AIRFBIND T — L7 TR (VL ~EEiEE) OfECHBMER, SO0y r
UIYBREICREREE AT T I ENH LN o .

Game Theoretic Analysis on a Social Dilemma with Vaccination Decision
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Abstract

In this study, we analyze the so-called “vaccination dilemma”, which is commonly known as one of the social dilemmas with regard
to vaccination decision of individuals facing the vaccine-preventable diseases (including the flu, measles, and so on) from the
perspective of classical game theory. To this end, we consider the various cases of the spreading of such infectious diseases which
have a certain basic reproduction number, R, or a certain disease transmission rate, £ in well-mixed populations and social networks.
We obtain the vaccination coverages of the Nash equilibrium and the social optimum, and then calculate the “dilemma strength”,
which is the discrepancy indicator in these coverages under a voluntary vaccination policy. We report that the population structure
and the value of Ry (f) greatly affect the type and the appearance region of the dilemma game classes (the social-dilemma structures,
including the prisoner’s dilemma, the chicken game, and so on) as well as the value of the dilemma strength.
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