Examination of over dispersion in coastal hurricane counts
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Sigma is the magnitude of the dispersion using a Bayesian model that only allows
for over dispersion. PM = posterior median value.




Magnitude of overdispersion in coastal hurricane count data

H_i are the hurricane counts for regions 1-4. NB is a set of random counts from a negative
binomial [using R, rbinom(153,1,0.75)], TP is a set of counts from a truncated poisson, and eta_i
is the random effect which has zero mean (thus not contributing to the count) but adds to the
variance of H_I, tau_i is a scalar that captures the precision (inverse variance) of the random
effect, thus indicating how much (or little) overdispersion there is.

Results indicate that overdispersion is not a problem with coastal hurricane counts aggregated in
this way. Note that the posterior mean of the overdispersion magnitude for each region falls
between that of the negative binomial and truncated poisson.

model{
for (iin 1: N)

{

H1[i]~dpois(lambdal][i])
H2[i]~dpois(lambda2][i])
H3[i]~dpois(lambda3]i])
H4[i]~dpois(lambda4{i])
NB[i]~dpois(lambdaNBJi])
TP[i]~dpois(lambdaTP[i])
log(lambdalli])<-alphal+etal[i]
log(lambdaZ2]i])<-alpha2+etaZ2]i]
log(lambda3ji])<-alpha3+eta3]i]
log(lambda4i])<-alphad+eta4]i]
log(lambdaNB]Ji])<-alphaNB+etaNBJi]
log(lambdaTP[i])<-alphaTP+etaTP]i]

etal[i]~dnorm(0,taul)
eta2[i]~dnorm(0,tau?2)
eta3[i]~dnorm(0,tau3)
etad[i]~dnorm(0,tau4)
etaNBJi]~dnorm(0,tauNB)
etaTP[i]~dnorm(0,tauTP)

}

alphal~dnorm(0,0.000001)
alpha2~dnorm(0,0.000001)
alpha3~dnorm(0,0.000001)
alpha4~dnorm(0,0.000001)
alphaNB~dnorm(0,0.000001)
alphaTP~dnorm(0,0.000001)

ratel<-exp(alphal)
rate2<-exp(alpha2)
rate3<-exp(alpha3)
rated<-exp(alpha4)
rateNB<-exp(alphaNB)
rateTP<-exp(alphaTP)

taul~dgamma(0.001,0.001)
tau2~dgamma(0.001,0.001)
tau3~dgamma(0.001,0.001)
tau4~dgamma(0.001,0.001)



tauNB~dgamma(0.001,0.001)
tauTP~dgamma(0.001,0.001)
sigmal<-1/sqrt(taul)
sigma2<-1/sqrt(tau2)
sigma3<-1/sqrt(tau3)
sigma4<-1/sqrt(tau4)
sigmaNB<-1/sqrt(tauNB)
sigmaTP<-1/sqrt(tauTP)

}
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node mean sd MCerror 2.5% median 97.5% start sample
ratel 0.73980.07202 9.649E-4 0.60310.73790.885110000 50001
rate2 0.79530.08546 0.0022080.62440.7957 0.9616 10000 50001
rate3 0.53860.06429 0.0012320.41510.53710.6688 10000 50001
rate4 0.20330.04732 0.0016660.1097 0.2037 0.2963 10000 50001
rateNB0.25690.06417 0.0019410.14330.25280.3941 10000 50001
rateTP 1.04 0.08309 5.004E-4 0.88331.038 1.21 10000 50001
sigmal0.1447 0.1092 0.005776 0.0268 0.1083 0.4301 10000 50001
sigma20.27310.1813 0.0098330.03444 0.24380.6558 10000 50001
sigma30.1983 0.1599 0.00865 0.02739 0.14740.6064 10000 50001
sigma40.4068 0.33320.01888 0.03176 0.30871.158 10000 50001
sigmaNB 0.93710.2658 0.01014 0.39320.93931.459 10000 50001

sigmaTP 0.09436 0.05944 0.0028640.02291 0.07904 0.243910000 50001
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