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Abstract

A disaster, such as a large earthquake, is a type of “catastrophe.” This study defines
catastrophes as abrupt changes that occur from the sudden response of a system to a smooth
change in the external condition. The purpose of this article is to identify the cooperative behavior
when the catastrophe, the timing of which is ambiguous, occurs using the “Catastrophe Game”
modified from the public goods game.

Our results show that (1) we could not observe the effect of advance notice of a catastrophe. On
the other hand, (2) we found all victims’ cooperative behavior after the catastrophe in the “Total
Catastrophe Game”, in which the catastrophe occurred for all players. Similarly, we found (3)
victims’ cooperative behavior and (4) non-victims’ cooperative behavior after the catastrophe in
the “Partial Catastrophe Game”, in which the catastrophe occurred for a portion of the players.

We observed the same human behavior with respect to the occurrence of disasters as that of
disasters in the frame of the experimental game. This study implies that advance notices and
forecasts do not provide a sufficient effect to prevent a decrease in human behavior. Therefore,
the problem exists for future research as to why people tend to cooperate when catastrophes
occur and the identification of the type of information that is crucial for advance notices and

forecasts to change human behavior.
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PCGnonC Dummy 900 0.167 0.373 0 1 PCGnonCRES S —2544
Period 900 8 1.42 6 10 6-1031
Endowment/100 900 70.2 163.7 0.21 1,976 7L A Y —ORAFEEM)
#=—5 REMEOHICEET Z2OMIER
Dependent variable:
Contribution
Model 1 Model 2 Model 3
Fixed Effects Estimate Estimate Estimate
Constant 872.718 2594.050 891.128
[-2025.472; 3887.993] [-73.683; 5579.913] [-1939.669; 3783.877]
TCG 2188.077
[735.971; 3609.149]
PCGC 2849.297
[1350.917; 4183.852]
PCGnonC 1819.855"
[349.172; 3380.508]
Period -148.807 -600.693" -586.448"
[-530.323; 212.285] [-965.996; -273.035] [-952.766; -256.568]
Endowment/100 66.003" 111.598" 111.740"
[62.543; 69.589] [103.799; 118.950] [104.249; 119.809]
(Endowment/100)*2 -0.038" -0.039"
[-0.044; -0.033] [-0.045; -0.033]
Random Effects Variance Variance Variance
Group 2348140.26 1990270.09 1821934.90
id 5500244.50 5616279.21 5538333.31
Residual 55004113.92 45652110.93 44630489.79
AIC 18682.29 18524.33 18509.35
Log Likelihood -9335.14 -9255.17 -9244.68
Deviance 18670.29 18510.33 18489.35

OMHFERIZIE - B ICE LD, BHITIE[TEE;
FRRIELTI5% 7 — F 2 b5y FEEKEE TR
LTWw3, 32OModellc DWwT, AICHE 2Fffi L

" 0 outside the confidence interval

72 & 24, Model 11318682.29T& b, Model 2

1318524.33, Model 31318509.35T»H b

(&—

5), AICHE/ND EF )L & L CTModel 32%E X
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