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d-separation, 51, 53, 60, 82, 394

Amanda Knox case, 57
Analysis
evidence sensitivity, 402
of conflict, 410418
parameter sensitivity, 403
qualitative, 389—402
sensitivity, 402-10
one-way, 403-5
to prior distribution, 408-10
two-way, 405-8
Arrow, 46
Artificial intelligence, 19
Average-out and folding back
algorithm, 71

Background
of trace material, 132, 137-42, 190,
316
Background information, 4, 13
Bayes action, 351
Bayes factor, 15, 87,90, 123,218
Bayes risk, 40
Bayes’ theorem, 6-7, 9, 52, 87, 251
continuous version of, 291
for multiple propositions, 123
odds form, 15
Bayesian decision theory, 39, 344
Bayesian Multinet, 64
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Bayesian network
chain rule for, 57
construction of, 103-12, 321
discrete, 46—8
fragment, 196, 225, 266, 267, 370
object oriented, 74-9, 203, 246,
370-387
solving of, 79-82
unfolded representation of, 79
with continuous variables,
281-313
Bayesian paradigm, 2, 291-2
Bayesian subjectivism, 19
Behaviour
rational, 32
Blood, 192
Blood alcohol concentration, 284, 286,
294,299, 311, 410
Brier’s rule, 353

Causality, 61, 82
Central Limit Theorem (CLT), 287
Clique, 69
Clique potential, 295, 297
Clique separator, 297
Composition, 397
Conflict, 2546
detection of, 411-14
measure of, 411, 412
partial, 414
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resolution of, 415-18
tracing of, 414-15
Connection
converging, 51
diverging, 51
serial, 51
Consecutive matching striations
(CMS), 115,271
Consequence, 29
Consignment inspection, 303, 305,
328-35, 357-66, 371-7
Contradiction, 2524
Convergence, 258-60
Corraboration, 256-8
Correspondence, 137, 142, 197
partial, 220-223

Database search, 234-41, 266, 366-8, 406
likelihood ratio for, 234-7
posterior probabilities after, 237-41

Decision, 2,29
optimal, 344, 357, 359

posterior, 351
prior, 351
tree, 35-8, 58

Decision analysis, 315, 343-69
one stage approach, 345-8
two stage approach, 348-52

Decision making, 28-42, 343

Degree of belief, 1, 85,271

Dependence
probabilistic, 4, 134

Difficulty of conjunction, 250

Discriminating power, 236

Distribution
beta, 302—4, 328, 331, 338, 359, 362
beta-binomial, 328
binomial, 292, 302, 328, 332
bivariate Normal, 287, 296
conditional, 288, 291
conjugate prior, 303
cumulative, 391
Gamma, 116, 309
geometric, 292
lognormal, 293
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marginal, 275, 288, 291
Multivariate Normal, 287, 293
negative binomial, 292
Normal, 273, 275, 281, 283-7
mixture of, 293, 309
standard, 285
Poisson, 116, 292, 337, 339
posterior, 291
prior, 90, 291, 331
standard statistical, 115-17
uniform, 59, 331, 359
DNA
aspects of evaluation of, 266-71
kinship analysis, 227-34, 344-52,
378-82
questioned maternity, 2324
questioned paternity, 227-32
mixture, 2237
mutation, 229
of source, 383-5
one-stain one-offender scenario, 201
peak area and height, 223
small quantities, 246
Drag coefficient, 253,261-2
Dutch Book argument, 28

Elimination algorithm, 69
Evaluation
given activity level
propositions, 129-58
given crime level propositions
supposing a single
offender, 159-66
supposing multiple
offenders, 166—8
given source level
propositions, 113-28
of DNA profiling results, 196-248
of scientific findings, 85-112
of transfer material
assuming a direct source
relationship, 130-150
found on a person of interest, 185
potentially left by the
offender, 159-85
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Evaluation (continued)
with uncertainty about the true
source, 154-8
principles of, 90-100
using graphical models, 103-12
with alternative proposition involving
relatives, 206-23
Event, 3
Evidence, 4
combination of, 16, 249-80
hard, 52
soft, 52
weight of, 43
Exchangeability, 43
Expectation
conditional, 288
Experiment, 59, 351
cost of, 351, 363
Expert judgment
subjective, 142
Explaining away, 394-5
opposite of, 395-6
Explanation, 22, 56
causal, 61
Deductive-Nomological (D-N), 22
Inductive-Statistical (I-S), 23
Statistical-Relevance (S-R), 24
Explosives, 393

Fallacy
of the transposed conditional, 9, 88
Features
extrinsic, 114, 129
intrinsic, 114, 129
Fingermarks, 254, 258, 259, 262-5, 268,
412,415, 416
Firearms, 177, 271-80
Flammable liquid, 394
Footmarks, 13
Footwear marks, 169, 181
Forensic intelligence, 117
Frequency, 21

Gamble, 30
Gas chromatography/mass spectrometry
(GC/MS), 397
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Genotype probability
conditional, 198, 212-14
Glass, 133, 148, 315
Graph
cluster, 66
directed, 46, 67
directed acyclic (DAG), 47, 389
moral, 67
triangulated, 67, 69
Gunshot residues (GSR), 142, 272-80,
335-342, 390

Handwriting examination, 122, 252, 256,
258, 262-5, 392,412, 415, 416
Hierarchy of propositions, 86, 246
Hypothesis, 4
composite, 357
exhaustive, 13
mutually exclusive, 13

Illegal drugs, 139, 393, 397
Independence
asymmetric, 64, 269
conditional, 50-51, 255, 297
decision rule for, 53
graphical model for, 51-3
in influence diagrams, 60-61
probabilistic, 4, 134
Individualization, 29, 31, 33, 35, 36, 41,
59,61, 72,73, 366
Inference, 2
Bayesian inductive, 26-8
deductive, 15
direction of, 400
inductive, 19
statistical, 291
to the best explanation, 25-6
Influence
qualitative, 389-92
Influence diagram, 58-61
Limited Memory (LMID), 59, 72
solving of, 71-4
Information
expected value of, 38-42
partial
expected value of (EVpl), 39, 40,
351, 352, 361
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perfect
sample
expected net value of
(ENVSI), 366
expected value of (EVSI), 366
Ton mobility spectrometer (IMS), 140, 393,
397
Island problem, 237

Jeffrey’s rule, 19, 43,52
Junction tree, 67, 69-71, 306

Knowledge, 5
Kullback-Leibler measure of relative
entropy, 43

Laboratory error, 241-6
Likelihood, 7,9
Likelihood ratio, 15, 56, 86, 87
expected, 319, 325
logarithm of, 43, 407
Link
functional, 58
informational, 58
probabilistic, 58
Loss
expected
prior, 359
expected with partial information
(ELpI), 40
expected with perfect information
(ELPI), 39
function, 34-35, 368
symmetric, 358
minimal expected, 35

Marginalization, 10
Markov Chain, 52
Markov property, 56, 82
for junction trees, 71
Match, 114
Maximum cardinality search algorithm
MCS), 69
Missing suspect, 203-6
Model, 5
Modified Griess Test (MGT), 272
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Moralization, 67
Mutation, 248

Network class, 76, 246, 371

Node, 46
chance, 58
child, 46

decision, 58
policy for, 71
expansion of, 147
hidden, 77
hypothesis, 53
input, 76,371
instance, 77, 371
level of detail, 106
observational, 53
output, 77,371
parent, 46
root, 47
utility, 58, 343
Normative point of view, 19

Odds
posterior, 15, 87
prior, 15, 87

Parameter, 289
unknown, 90, 357
Particle detection, 393, 396, 397
Policy
optimal, 72
Population
relevant, 25, 138, 168
structure, 385
Population proportion, 19, 21
Posterior potential, 297
Pre-assessment, 100-3, 31443
Preference, 2
Probability
assignment, 46
as a question of decision
making, 352-7
compound, 136, 138, 147
conditional, 5
of transfer, 152
conditional distribution, 10, 56
cumulative, 391
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Probability (continued)
density function, 30, 90, 273, 282
distribution, 10, 281
epistemic, 163, 176
extension of the conversation, 6, 135
first law, 3
function, 3
joint distribution, 10, 56, 79
laws of, 2—6
marginal distribution, 11, 56, 297
mass function, 30, 281
of a false positive, 242, 405
of error, 266, 405
of false negative, 245
of fortuitous presence, 188, 190
of leaving trace material
innocently, 163
prior, 7,216
second law, 3
significance, 285

subjectivist interpretation, 42, 54, 315

table, 47

third law, 5

tree, 7-9, 48
Probability potential, 295
Profile probability, 20, 197, 406

conditional, 23
Proposition, 3, 87

activity level, 94-7

crime level, 97-100, 268

more than two, 122-8, 214-20, 247

relevant, 90

source level, 92-4, 317

Qualitative belief propagation, 402
Qualitative probabilistic network
(QPN), 389

Random match probability, 20, 198
Reasoning
abductive, 22, 25
evidential
network for, 53-6
inductive, 22
under uncertainty, 1-28

with Bayesian networks and influence

diagrams, 6582
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with graphical models, 45-65
with total evidence, 16-17
with uncertain evidence, 18-19

Redundancy, 259
Relevance, 1, 3-5, 55, 61-3, 83, 98, 159,

165, 185, 190, 266, 268, 352,
407,413

epistemic, 4

graphical model for, 48

Representation theorem, 42
Robustness, 409
Route diagram, 84

Scale of conclusions, 251, 345
Scoring rule, 352-7

logarithmic, 353
quadratic, 353

Separator potential, 296
Sign addition operator, 396
Sign product operator, 396
Source

primary, 139, 140, 400, 401

Specimen, 328
Standard deviation, 289
State of nature, 29
Statistic, 289

Strategy

optimal, 36, 72

Straw model, 411
Surveillance camera recordings, 301
Syllogism

Bayesian statistical, 20
statistical, 19

Symmetry, 5,9, 44, 397
Synergy

additive, 392-3
product, 394-6

Textile fibres, 121, 131, 136, 137, 142,

150, 163, 316-28

Transfer, 130, 190, 316

primary, 129, 140, 336, 398
secondary, 129, 140, 398, 400
tertiary, 140, 398, 400

two-way, 150-153, 247, 321, 326

Transitivity, 396
Two stains no putative source

problem, 117-22

Page 442



Trim size: 170mm x 244mm

Two stains one offender problem, 182-5,
267-71
Two-trace problem, 104, 106

Uncertainty, 1, 343
Utility, 2
expected, 30
with partial information
(EUpID), 352
with perfect information
(EUPD), 351
function, 29, 58, 344
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maximum expected, 30, 334
theorem, 44
theory, 29-35

Variable
continuous random, 47, 273
expected value of, 21, 283
discrete random, 10, 47
random, 10, 281
Variance, 273, 288, 289

Wigmore chart, 82



