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Background

* In the epidemiological cases, the occurrence of diseases

1 expected to vary Wlth he populatlon denSIty
I

G hen ! tural spatial variation in ba dkgmumdpppulatlon
xists, instead Ufcmmpannq the disease occurrence with =
0 GSR process, we test the clustering, hypothess against a
heterogenebUS PQI$§OI’] process with varylhg inten@@)y
T elg ba}gkground populaticm, another type of evenfé withi

\
the same area.
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o Data set; larynx and lung cancers of Lancashire in Britain
EREREN R

+ The data set consists of five columns of numbers: easting

N orthlng (define the locations of evenfé) POpuIatlon

expressed as number of people) Lung cancer, and Léryu A
SRR gqcer( .00 represents occufrenoe, 999 00 means nod

or Non-o currence) of Lancashire.

T Number of cases of Iung cancer: 917
a |
 Number of cases of larynx cancer: 57 gfrom 1974-83)
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i Using Cases” * and “Controls”

* One task is to test whether the larynx cancers show any

' clustering relative to the lung cancers.
| ]

. * A control’ process Is used as a surrogéﬁé to ‘mimic’ the

ariations in population at r!sk In this case, lung cancer |

1 eventsa e thecontrols.

+ The larynx cancers are theases
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RRRARRERS RandorL |_abeling Hypothesis
'« We haven, number of tases, n, number of tontrols

. Within a study regiofR Thenn=n,+n, is the total number
Al

f two types of ‘events iR, which are‘cases’ and

N
L
RN

« If there is no clustering Otases'relative to ‘controls’,
. N
1111 thenthe ‘cases’isjust arandom saMpIefrpm the pattern of
both cases and controls \ e
|
'+ The hypothesis now becomes: random ‘labeling’ of cases
and controls (thq marking of events is independent of the'
locations and is a unifqrm distribution over the number of
types of events) iy |
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. Using K functions

©+ Kfunctions is a measure of theduced second moment of

the observed process.
LT

+ We useK functions to examine the random ‘labeling’
SRR N
| |

hypothesis.

I

» Under random ‘labeling’ the pattern of either tb@ses’or L
-1 'the ‘controls’ taken separately represents random

‘thinning’ of {Hécmmbined spatial point process. | \

. K'functions are invariant under random ‘thinning’, it ' | |
follows that under random ‘labeling’, we have, ‘

Kia(h) = Kyy(h) = Kyp(h) \ N iy
|




HHH\HH\H\HH Plottlng
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» Therefore, the plot df,(h) - K,,(h) againsh tells if there

111111 Is departure from random labeling.

NN |
* Positive peaks represent spaﬁél clustering of cases over

1 4nd ‘above the natural environmental spatial clustering of

N
ontrols.

LT
 Upper and lower simulation envelops for aééesging the

111 significance of the peaks are generated in repeated | | \
simulation using Fhe fixed,+n, locations but randomly iy
assigning ¢ase’ labels ton, of these locations.
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~ Plot of difference between K
. functionsfor lary X and lung cancers

 The plot shows
that the larynx
cancers are .
sllghtly more
‘m qlspersed than th
lung cancers.




