RADON MEASUREMENTS EXAMPLE

The indicator variables were defined as follows:

3 =

Y — 1 Blue Earth county Y, — 1 Clay county Y. — 1 Goodhue county
™) 0 otherwise 27 ) 0 otherwise 0 otherwise

Y, — 1 if measurement was taken in first floor
7] 0 if measurement was taken in basement

Thus, for the model: log(y); = 171 + Bo®ai + BsTs; + Batas + €

exp(fy) - Blue Earth county, basement
exp(fB;1 + B4) - Blue Earth county, first floor
exp(3s) - Clay county, basement
exp(fB2 + B4) - Clay county, first floor
exp(fs) - Goodhue county, basement
exp(fs + f1) - Goodhue county, first floor

Table 1: Summary results from 1000 draws from the posterior dsn.

Percentiles
Parameter 25% 25% 50% 75% 97.5%
exp(B1) 13 61 72 84 115
exp(B+B) 23 41 52 67 110
exp(fs) 39 55 65 79 106
exp(Br+B) 23 37 47 60 9.3
exp(fs) 41 58 68 80 11.0
exp(Bs+f) 2.2 38 49 63 104
exp(0?) 1.7 20 22 26 37




Bozxplots of 1000 draws from the posterior dsn. of exp(31), exp(f + Ba), exp(Ba),
exp(fz + 1), exp(Bs), exp(fBs + Ba), and exp(o?).
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Posterior predictive checks

e Proportion of “large” standardized residuals (i.e. |e;| > 3)

Standard Percentiles
Mean Deviation 2.5% 25% 50% 75% 97.5%
0.59 1.33 0 0 0 2.44  4.88

e Correlation between (e?, ;)

Standard Percentiles
Mean Deviation 2.5% 25% 50% 75% 97.5%
0.0106 0.165 -0.311 -0.251 0.017 0.271 0.316

-0.70 -0.60 -0.50 -0.40

Boazplots of 1000 draws from the posterior dsn. of p = corr(e?, 7))



S-plus code

# Example: Radon measurements

# Bayesian Data Analysis

# the indicator function which indicates in which part of the house

# the measurements were definend as I(1st floor)

nsim_1000

make.indicators_function(x){
ux_unique(x)
matl_matrix(x,nrow=length(x),ncol=length(ux))
mat2_matrix(ux,nrow=length(x),ncol=length(ux) ,byrow=T)
(matl==mat2)*1}

#Read data

radon.data_scan(file="radon.data")

radon.data_matrix(radon.data,ncol=3,byrow=T)

y_log(radon.datal,1])

x_cbind (make.indicators(radon.datal,2]) ,radon.datal,3])

#

# Calculate betas hat

#

regfit_lsfit(x,y,intercept=F)

diag.regfit_ls.diag(regfit)

n_nrow(x)

k_ncol(x)

sigma2_rep(NA,nsim)

beta_matrix (NA,nsim,k)

#



# Sampling from the posterior dns of betas and sigma”2
#
for (i in 1:nsim){
sigma2[i] _diag.regfit$std.dev*(n-k)/rchisq(1l,n-k)
XtX_ t(x) h*hx
XtXinv_solve (XtX)
XtXinv_.5* (XtXinv+t (XtXinv))
# next command uses the function rmnorm defined in the cascade example

betal[i,]_rmnorm(as.numeric(regfit$coef) ,sigma2[i]*XtXinv)

# Summary statistics
output_exp(cbind(betal,1] ,betal,1]+betal,4] ,betal,2],betal,2]+betal,4],
betal,3],betal,3]+betal,4],sigma2))
for(i in 1:ncol(output)) print(round(quantile(outputl,il,
c(.025,.25,.5,.75,.975)),1))
# Boxplot
coeff .names_c("BEC, basement","BEC, 1st floor","CC, basement",
"CC, 1st floor","GC, basement","GC, 1st floor")

postscript("radon_boxplot.eps",height=8,width=8)

boxplot (exp(betal,1]) ,exp(betal,1]+betal,4]),exp(betal,2]),
exp(betal,2]+betal,4]) ,exp(betal,3]) ,exp(betal,3]+betal,4]),
style.bxp = "o0ld",names=coeff.names,srt=45)

dev.off ()

#

# Posterior predictive checks

#

rho.samp_matrix(NA,nsim,1)



prop.lo_matrix(NA,nsim,1)

for (i in 1:nsim){
y.rep_rmnorm(x%*/matrix(betali,],ncol=1) ,diag(rep(sigma2[i],n)))
y.hat_x%*%1lsfit(x,y.rep,intercept=F)$coef
residuals_(y.rep-y.hat)/sigma2[i]
prop.lol[i,]_ sum(((abs(residuals)>3)*1))/n
rho.samp[i,]_cor(residuals*residuals,y.hat) }

# Summary statistics

# Proportion of |eil>3

¢ (mean(prop.10)*100,sqrt (var (prop.1o))*100)

quantile (prop.lo*100,probs=c(0.025,0.05,0.5,0.95,0.975))

# Corr(ei~2,y.rep)

¢ (mean(rho.samp) ,sqrt(var(rho.samp)))

quantile(rho.samp,probs=c(0.025,0.05,0.5,0.95,0.975))

# "Histogram of the draws of corr(ei”2,y.rep)"

postscript("radon_rho.eps",height=5,width=6)

hist(sample.rho[,3],axes = F,xlab="")

axis(1)

dev.off ()



