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Overview
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Sensitivity Analysis

* Evidence
* Parameters
* Structure
* Decisions
AB N M S 2012 4™ Annual Conference of the Australasian Bayesian Network Modelling Society

26t — 30th November 2012



Chest Clinic Network

Visit To Asia Smoking
visit 1.00f | smoker 50.0 pm—
no visit  99.0 non smoker  50.0 =
Tuberculosis Lung Cancer _ Bronchitis
present 1.04 | = present 5501 @ present 45.0
absent  99.0 j—" absent 94.5 absent 55.0
Tuberculosis or Cancer
true 6.48) .
false 93.5 — Chest Clinic
XRay Resul t_ Dyspnea O C-ontributing Factors
abnormal 11.0m present 43.6 jmm O Diseases
normal 89.0 absent 56.4 O Symptons
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Sensitivity of “Lung Cancer”

Lung Cancer 0.30727 100
Tuberculosis or Cancer 0.26747 87
Xray Result 0.18481 60.1
Smoking 0.03237 10.5
Dyspnea 0.02538 8.26
Bronchitis 0.00254 0.827
Visit to Asia 0 0
Tuberculosis 0 0
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Sensitivity of “Lung Cancer”

Lung Cancer 0.30727 100
Tuberculosis or Cancer 0.26747 87
Xray Result 0.18481 60.1
Dyspnea 8.26
Bronchitis 0.00254 0.827
Visit to Asia 0 0
Tuberculosis 0 0
v \

0.03237/0.30727 * 100% = 10.5%
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Sensitivity of “Lung Cancer”

Visit To Asia Smoking Ent
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/ \ Tuberculosis or 0.26747
XRay Result Dyspnea Cancer
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Dyspnea 0.02538
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Visit to Asia 0
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Mutual Information

X
X4 X,
A P(x4,Y,) P(x.,Y,)
Y
Ym P(Xy,¥m) P(XYm)
5 & P(x.)P(y.)
MX Y)=a a Px,y;)log(——)
=l j=1 P(x;, yj)
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Some Properties

o« M(X, Y) = M(Y, X)
¢ 0<M(X,Y) < M(X, X)

e fX—-Y — Zt
e fX—Y «— Z t

hen M(X,Y) =2 M(X, Z)
hen M(X,Y) 2 M(X, Z)

hen M(X,Y) =2 M(X, Z)
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Structure Metrics

* Measure the component of sensitivity of
evidence that depends on structure.
* Depends on the number of:
— Nodes in a path
— Paths between nodes
* Investigated a simple metric:
— Distance Weighted Influence (DWI)
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Distance Weighted Influence (DWI)

[0.T)=a I(path)

path

where the summation is over all unblocked paths
between Q and T, and

/ (path) — Wle”gfh(path)
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Clinic Example

& -

Lung Cancer

Tuberculosis

Tuberculosis w 0.5
or Cancer

Tuberculosis Xray Result w? 0.25

or Cancer Smoking w 0.5
Dyspnea w2+w3  0.375
Bronchitis w? 0.25

Visit to Asia 0 0

Tuberculosis 0 0
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Clinic Example with Determistic
Nodes

Lung Cancer

Tuberculosis

Tuberculosis or 1 1
Cancer

Tuberculosis Xray Result w 0.5

or Cancer Smoking W 0.5
Dyspnea w+w3  0.625
Bronchitis w? 0.25
Visit to Asia 0 0
Tuberculosis 0 0
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Clinic Example with Evidence

Lung Cancer

Tuberculosis

Tuberculosis w2 0.25
Smoking W 0.5
Bronchitis w3 0.125
Visit to Asia w3 0.125
Dyspnea w3 0.125

Dyspnea Xray Result 0 0
Tuberculosis or 0 0
Cancer

th . . G q
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Clinic Example with Evidence and
Determisitic Node

Tuberculosis Lung Cancer
Tuberculosis w 0.5
Smoking w 0.5
Bronchitis w? 0.25
Visit to Asia w? 0.25
Dyspnea w3 0.125
Xray Result 0 0
Tuberculosis or 0 0
Cancer
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Conclusions

* DWI gives a measure of the sensitivity of the
structure.

e DWI can be calculated before the CPTs are
filled in.

* Differences between MI and DWI suggest
nodes to be investigated.
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Future Work

mprove the alg

orithm for calculating DWI.

nvestigated alternative metrics.
_ook more closely at theoretical foundations

of these metrics.

Investigate met
Investigate met

nods to visual the ordering.
nods to visual the differences

between MI and these metrics.
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