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( BAYES-KNOWLEDGE Is providing evidence-based decision-making in areas such as medicine, law, forensics, and
transport. What makes it radical Is that it does this In situations where there is little data, and hence where traditional
statistics cannot be used.

* We bring together data, expert opinion, risk and uncertainty into a visual probabilistic framework, allowing decision-
makers to see their choices clearly.
* |nstead of using confusing spreadsheets to model all the interactions between factors we use Bayesian networks (BNs)

\ and we are developing novel strategies and new algorithms to extend and refine the use of BNs In decision-making.

. N[ What Is a Bayesian Network?

A graphical model for representing causal or
Influential relationships between variables.
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Big Data ... or Smart Data?

Some of our Bayesian network applications:

* More accurate and informative results of
Impact of forensic evidence like DNA [1, 3]

« Determine whether a prisoner Is suitable for
release based on the risk of serious re-
offence [2]
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Drug A: cheap and effective (mean financial
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Bayesian Network Example: Which drug to recommend for particular disease?
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Note: most people

So obviously stop

Patient conditi -
benefit $4156) | only have minor
using Drug B? odsrats | 20% fthe di
g case of the disease
Drug used cost
A - 100% DD“
. I No! Need to
scenario 1A | -s= " Include hldden Drug used cost
A 32%
‘L . - NN u.u“
/ Financial henefit Var I a.b I e Pa.tl ent E:-:|1EI% E E Igg E
outcome (life prolonged more than 2 years) 0.016 ", om . o o o o
caised | 14.878% 0.008 _ L COndItIOﬂ — |.e. ‘L
> 0.0 i .
True - 85122% 5‘ Ig Ig Ig E IE IE E Ig :E:ﬁiiﬂﬂﬁ?.zn{D.DDSEBEEj SenOusneSS Of the WV Financial benefit
S o o 5 2 2 £ £ £ Mean: 41561 . outcome (life prolonged more than 2 years) 0012
= Median: 48955 d I S eaS e S l
Standard Deviation: 1778.5 " False - 18 4% 0.006 _
Yari - 3166500.0 I
LE;?ET%EEFEEH’[”EZEE.D (4876.3) 0.0 I"lll L AR P llh
Eritopy Error 536054 True o SS22858¢8 8
;:l = = L ] = L ] =

Drug B: expensive and ineffective
benefit $2777)

(mean financial So consider only patients with major case of the disease

Drug A: Only 10% positive outcome,
mean financial benefit $400

Drug B: 30% positive outcome,
mean financial benefit $1000

Median: 4477.3
standard Deviation: 2375 6
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