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Figure 4.2 Scatter Plots Between the Log Number of Sold Packages and the Own Price
in Four Different Stores. Each plot displays the log-sales versus price in two outlets using
different symbols (plus signs and black dots)

Table 4.1 Posterior Means, Standard Devi-
ations and 95% Credible Intervals for Fixed
Effects and Random Effects Variances

Variable post.mean stdev 95% CI re var.

intercept 4.00 0.069 [3.86,4.13] 0.254
logp −2.54 0.062 [−2.66,−2.41] 0.177
logpc1 0.45 0.033 [0.39,0.52] 0.005
logpc2 1.11 0.033 [1.04,1.18] 0.013
logpc3 0.54 0.027 [0.49,0.59] 0.015

with a priori independent random effects
given by uik ∼ N (0, δ2

k ), k = 0, . . . , 4.
The model is estimated with the pro-
gram BayesX (Brezger et al., 2005,
2007) using MCMC simulations based
on 100,000 iterations after a burn-in
period of 2000 iterations. Of the 100,000
samples, every 100th sample has been stored
and used for posterior inference.

Table 4.1 shows the estimated posterior
mean, standard deviation, and 95% credi-
ble intervals for the fixed effects. The last
column of Table 4.1 shows the estimated
variances δ2

k , k = 0, . . . , 4 of the correspond-
ing outlet-specific random effects.

The estimated log-linear price effects are
in agreement with economic theory. Increas-
ing own-prices reduce sales while increasing

prices of competing brands lead to increased
sales forTree Fresh.The strength of the outlet-
specific random variation across stores mea-
sured through the random effects variances
in the last column of Table 4.1 is quite dif-
ferent. While the random intercept (measur-
ing the outlet-specific overall sales level) and
the own-price random effects are compara-
bly strong, with variances of δ2

0 = 0.254 and
δ2

1 = 0.177 (compared to the posterior mean
of the overall variance of σ 2

= 0.19), the ran-
dom effects of cross-price effects are compa-
rably small. A way to get an intuition about
the store-specific heterogeneity is to plot the
store-specific price curves. This is done for
four outlets in Figure 4.3, showing consider-
able own-price heterogeneity.

Model comparison in hierarchical Bayesian
models estimated with MCMC simulations
can be done via the deviance information cri-
terion (DIC), as proposed by Spiegelhalter
et al. (2002); see also Section 4.5 for a criti-
cal discussion of the DIC in multilevel mod-
els. Comparing the full random effects model
(4.12) with a model without random effects,
we obtain a DIC reduction of more than 140
points (8278 for the parametric model versus
8136 for the random effects model) which
is another clear indicator for the existence
of store-specific heterogeneity. However, it is




