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Statistical Analysis in Forensic Science; Contents; Preface; 1
Physicochemical data obtained in forensic science laboratories; 1.1
Introduction; 1.2 Glass; 1.2.1 SEM-EDX technique; 1.2.2 GRIM
technique; 1.3 Flammable liquids: ATD-GC/MS technique; 1.4 Car
paints: Py-GC/MS technique; 1.5 Fibres and inks: MSP-DAD technique;
References; 2 Evaluation of evidence in the form of physicochemical
data; 2.1 Introduction; 2.2 Comparison problem; 2.2.1 Two-stage
approach; 2.2.2 Likelihood ratio approach; 2.2.3 Difference between an
application of two-stage approach and likelihood ratio approach

2.3 Classification problem2.3.1 Chemometric approach; 2.3.2
Likelihood ratio approach; 2.4 Likelihood ratio and Bayes' theorem;
References; 3 Continuous data; 3.1 Introduction; 3.2 Data
transformations; 3.3 Descriptive statistics; 3.3.1 Measures of location;
3.3.2 Dispersion: Variance estimation; 3.3.3 Data distribution; 3.3.4
Correlation; 3.3.5 Continuous probability distributions; 3.4 Hypothesis
testing; 3.4.1 Introduction; 3.4.2 Hypothesis test for a population mean



Sommario/riassunto

for samples with known variance from a normal distribution

3.4.3 Hypothesis test for a population mean for small samples with
unknown variance from a normal distribution3.4.4 Relation between
tests and confidence intervals; 3.4.5 Hypothesis test based on small
samples for a difference in the means of two independent populations
with unknown variances from normal distributions; 3.4.6 Paired
comparisons; 3.4.7 Hotelling's test; 3.4.8 Significance test for
correlation coefficient; 3.5 Analysis of variance; 3.5.1 Principles of
ANOVA,; 3.5.2 Feature selection with application of ANOVA; 3.5.3
Testing of the equality of variances; 3.6 Cluster analysis

3.6.1 Similarity measurements3.6.2 Hierarchical cluster analysis; 3.7
Dimensionality reduction; 3.7.1 Principal component analysis; 3.7.2
Graphical models; References; 4 Likelihood ratio models for
comparison problems; 4.1 Introduction; 4.2 Normal between-object
distribution; 4.2.1 Multivariate data; 4.2.2 Univariate data; 4.3
Between-object distribution modelled by kernel density estimation;
4.3.1 Multivariate data; 4.3.2 Univariate data; 4.4 Examples; 4.4.1
Univariate research data - normal between-object distribution - R
software

4.4.2 Univariate casework data - normal between-object distribution -
Bayesian network4.4.3 Univariate research data - kernel density
estimation - R software; 4.4.4 Univariate casework data - kernel
density estimation - calcuLatoR software; 4.4.5 Multivariate research
data - normal between-object distribution - R software; 4.4.6
Multivariate research data - kernel density estimation procedure - R
software; 4.4.7 Multivariate casework data - kernel density estimation -
R software; 4.5 R Software; 4.5.1 Routines for casework applications;
4.5.2 Routines for research applications; References

5 Likelihood ratio models for classification problems

A practical guide for determining the evidential value of
physicochemical data Microtraces of various materials (e.g. glass, paint,
fibres, and petroleum products) are routinely subjected to
physicochemical examination by forensic experts, whose role is to
evaluate such physicochemical data in the context of the prosecution
and defence propositions. Such examinations return various kinds of
information, including quantitative data. From the forensic point of

view, the most suitable way to evaluate evidence is the likelihood ratio.
This book provides a collection of recent approaches t
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the development of vocabulary -- Translating the senses: Teaching the
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Mastering the vocabulary of a foreign language is one of the most



daunting tasks that language learners face. The immensity of the task
is underscored by the realisation that it is not only single words but
also numerous standardised phrases (idioms, collocations, etc.) that
need to be acquired. There is thus a clear need for instructional
methods that help learners tackle this task, and yet few proposals for
vocabulary instruction have so far gone beyond techniques for rote-
learning and familiar means of promoting of noticing. The reason for
this is that vocabulary and phraseology have long been assumed
arbitrary. The volume offers a long-overdue alternative by exploring
and exploiting the presence of linguistic 'motivation’ - or, systematic
non-arbitrariness - in the lexicon. The first half of the volume reports
ample empirical evidence of the pedagogical effectiveness of
presenting vocabulary to learners as non-arbitrary. The data reported
indicate that the proposed instructional methods can benefit when both
the nature of the target lexis and the basic cognitive orientations of
particular learners are taken into account. The first half of the book
mostly targets lexis that has already attracted a fair amount of
attention from Cognitive Linguists in the past (e.g. phrasal verbs and
figurative idioms). The second half broadens the scope considerably by
revealing the non-arbitrariness of diverse other lexical patterns,
including collocations and word partnerships generally. This is achieved
by recognising some long-neglected dimensions of linguistic
motivation - etymological and phonological motivation, in particular.
Concrete suggestions are made for putting the non-arbitrary nature of
words and phrases to good use in instructed language learning. The
volume is therefore of interest not only to applied linguists and
researchers in Second Language Acquisition/Foreign Language
Teaching, but also to second and foreign language teaching
professionals.



