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A non-spatial model

» The non-spatial Poisson regression model is
O; ~ Poisson .Am‘.mg+mm@mv v

independent across |.

» Under this model, 3's posterior median is -0.14 and its 95%
interval is (-0.17,-0.10).

» Municipalities with low SE have higher stomach cancer
incidence rates.

T b7
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A spatial model

» A popular Bayesian disease-mapping model is:
O; ~ Poisson Am\mmlmmp.mv

» S captures spatial clustering; S5ilS(iy, Ts ~ N(S;, 7sm;), where

5; is the mean of municipality i's m; neighbors.
» This implies the improper CAR prior
p(S|7s) x 7 (=62 exp Almmmm\OmV

where G is the number of “islands”, Qi = mj, and Q;j = —1
if i ~ j and O otherwise. o=

B Reich Diagnostics for spatial regression




Results

DIC pp (s median ('s 95% interval

Zo:..m_umzm_ model
Spatial model

1153 2 -0.14 (-0.17, -0.10)
1082 62, -0.02 (-0.10, 0.06)

Adding the spatial random effects causes:

» ['s variance to increase,

» its center to shift toward zero,

» and its 95% interval to cover zero!

13 Rewh Diagnostics for spatial regression
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A spatial model

» A popular Bayesian %mmmmm-Bm_uE:m model is:

O; ~ Poisson Am\mm\.+mm9mv

» S captures spatial clustering; Si|S(j), Ts ~ N(S;, 7sm;), where
S: is the mean of municipality i's m; neighbors.

» This implies the improper CAR prior
p(S|7s) 7 (=62 exp AI.W.M\OMV

where G is the number of “islands”, Q; = m;, and Q; = —1
if i ~ j and O otherwise. -

3 Rewh Diagnostics for spatial regression
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Interpreting Q's eigenvectors: largest d,

®  The eigenvector corresponding to d; =
p@ regions with the most neighbors and their neighbors

values for eig1

—_—)z

100.0km

Diagnostics for spatial

regression

14.46 compares the two
average.

(103)< 0.0

(89) 0.0- 025

(0y 025- 0.5

(1) 05- 0.75
(1) >= 0.75




Interpreting Q

s eigenvectors: smallest d,

._|:mmmmm=<mnﬁoqno:mmno:n::mﬁoQz..mHo.cwBmmm:«mmﬁ:m
J@ east/west gradient
v

values for eig193 (25) < -0.1

(29) -0.1- -0.05

| (18) -0.05--1.38778E-17

—p Z

_ _ae -1.38778E-17 - 0.05

W - oo

[y

;, 100.0km

L 4
T
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The variance mtlanion factor

The increase in 3's variance due to adding the CAR effects is

(3's variance under the CAR model

('s variance under the OLM
~1

VIF =

n 2
P

— 1 —
1+ rd;

=1
> r=7Ts/Te
> pj is the correlation between X and Z’s i*" column

> PH p7 = Var(X) =1

T\
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The variance inflation factor (cont.)

3's variance under the CAR model

3's variance under the OLM
~1

VIF =

n 2
Pj

- 1=
1+ rd;

j=1

» 1< VIF <ooforall r=175/7¢ >0
> VIF—>o00asr— 0T VIF—>1asr— oo

» VIF is large if there is little smoothing and X is highly
correlated with eigenvectors associated with small dj.

%l{a

|




VIF for the Slovenia example

SEc satisfies both of these criteria:

» there is little smoothing; pp = 62.
» the correlation between SEc and the eigenvector with smallest

d; (below) is 0.72.

values for eig193

——Z

. (67) >= 0.05

100.0km
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