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Introduction
About Me

I am an applied mathematical statistician with a variety of research interests
including, inter alia, Applied Statistics, Biostatistics, Econometrics, Risk
Analysis, Statistics of Extremes.

More details on my research can be found on

http://www.maths.ed.ac.uk/~mdecarv/
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Introduction
What is Today’s Class About?

Today’s lecture will offer an introduction to research in Statistics.

Virtually any business can profit from rigorous, critical statistical thinking,
often referred to nowadays under the buzzword ‘Data Science.’

Statistical research is both an enterprise of academic and industry interest. A
wealth of decisions while you are reading this paragraph are being made on
the basis of statistical research by policy-makers, investors, etc.

“Statistical thinking will one day be
as necessary a qualification for
efficient citizenship as the ability to
read and write.”

Samuel Wilks, quoting H. G. Wells.

We have reached that day long ago.
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Introduction
Best Practices

Best practices of statistical research include:

Reproducibility of the statistical analysis.

Clarity about exactly how the analysis has been conducted.

Assessment of strengths and limitations with the analysis.

Checking and assessing possible consequences of assumptions.

Audit your data (Can your data be trusted?).

...

To deliver all this you need to master theory and applications of modern
statistical methods, to program effectively and be proficient with computing,
to have great writing skills—among other things.
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Introduction
Structure of this Course

This course will be organized as follows:

Week 1: Preparations for statistical research.

Week 2: Critical statistical thinking.

Week 3: Simulation Studies.

Week 4: How to model it?

Week 5: Communicating findings.

Week 6: Professional ethics for statisticians.
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Choosing a Good Statistical Problem
How and Where do I Start?

Quiz: How to choose a good statistical problem?

To choose a good scientific problem, consider
regularly :

input1: Reading scientific papers and research
monographs.

input2: Attending research talks and
conferences.

input3: Discussing ideas, concepts, and
methods with scientists and applied
professionals.

Talks, papers, and collaborations with peers
from other fields can also contribute in some
cases to push-forward the limits of our discipline
or of other disciplines.
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Introduction
But What is Statistical Research?

Statistical research is the activity of mapping all these inputs into new
concepts, new approaches that translate into

fresh perspectives,

new knowledge,

game-changers, and

paradigm shifts,

in science and / or industry.

Conceptually,

(input1,input2,input3, . . .) 7→ (new concepts, new methods, ...)
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Introduction
‘Difficulty–Interest’ Diagram

When choosing a research problem keep in mind the following ‘Difficulty–Interest’
diagram:

Interest

D
iff

ic
ul

ty

M. de Carvalho Lecture 1 8 / 25



Introduction
What is?

Ideally your problem or approach should be ‘interesting’ but ‘non-trivial’.

The right problem to tackle depends among other things on:

The stage of your career.

The team you are involved in.

Constraints (e.g. subject of your thesis; fixed time to finish your thesis).

Never sacrifice ‘Interest’ in favor of ‘Difficulty.’ Always keep in mind that not
all difficult problems are interesting.

Alon (2009) provides further guidance with regards to the latter tradeoff.

But let’s get back to the inputs.
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Input1: Reading

How does a statistical paper looks like? Here is an example:

http://onlinelibrary.wiley.com/doi/10.1111/rssa.12338/epdf
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Input1: Reading

Title.

Abstract / Summary.

Keywords.

Bulk of the paper:

Introduction
What is your problem and your solution? Why are they interesting? How does
it connect with other developments.

Methods
Description of statistical methodology (proposed / employed).

Simulation Study
Numerical assessment of performance of methods in a simulation setting.

Data Application
Showcase methods in a real data context.

Discussion
Conclude and comment on shortcomings and extensions.
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Input1: Reading
What Data are Typically used in a Statistical Paper?

Sometimes the goal is on
capitalizing on interesting data
applications (model second-leg
home advantage, model Brexit,
forecast bitcoin price dynamics,
...).

Other times authors simply
illustrate their novel
methodology on a and widely
studied data set (may facilitate
comparison with previously
proposed methods).

Examples of the latter datasets
are available from the R
package datasets.

Figure: Source: BBC
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Input1: Reading

In terms of readership, Statistical journals can be categorized as:

Broad Readership.

Application-Specific Readership.

Methodology-Specific Readership.

For a list of Statistical journals see

https://en.wikipedia.org/wiki/List_of_statistics_journals

Some journals are more highly-regarded by the community than others.

A common score for ranking journals the so-called impact factor.

Although widely used, this metric has been heavily criticized; some advocate
the use of citation-exchange counts (Varin et al., 2016).

Scores do not read or scrutinize scientific papers. Thus, no score will ever be
a substitute to how a community itself perceives the scientific standards of a
journal.
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Input1: Reading
Some Broad-Readership Statistical Journals
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Input1: Reading
Some Journals with Application-Specific Readerships
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Input1: Reading
Some Journals with Methodology-Specific Readerships
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Input1: Reading
Research Monographs versus Textbooks

A research monograph is a book devoted to research-level developments on a
certain field; here are some examples

Textbooks are books used for ‘introductory courses’; they are appropriate for
consulting and getting introduced to a subject (but not not the most useful
references in terms of research).
Science divulgation books are great for inspiring the next cohort, for sharing
with the society the latest scientific developments (but not the most useful
references in terms of research).

M. de Carvalho Lecture 1 17 / 25



Input1: Reading
Where Can I Start My Literature Search?

I will focus on two search engines, but there are many options available.

You can use Google Scholar (https://scholar.google.co.uk/)

Another option is JSTOR (https://www.jstor.org)
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Input1: Reading
Where Can I Start My Literature Search?

To be considered for publication, papers need to go under a peer review
scrutiny (next lecture).

Often researchers make submitted articles available in the repository arXiv
(https://arxiv.org/).
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Input1: Reading
Where Can I Start My Literature Search?

There are some social networks over which researchers share manuscripts,
including Researchgate and Mendeley

Software for managing references includes Papers3, Mendeley, Zotero, etc.
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Input2 and Input3: Listening and Discussing
Attending a Statistics Seminar or a Colloquium. Here is one example:

Colloquium

Friday, Feb 2nd.

Room and time: TBA.

Prof. Sofia Olhede (UCL, Department of Statistical Science).

Or attending a Statistics conference. Here is one example:

Conference (World Meeting of International Society for Bayesian Analysis)

24–29 June 2018, Edinburgh

https://bayesian.org/isba2018/
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Guidance on Extra Readings
Roadmap

Here are some extra readings.

How do I start? How do I make progress?
Hamada and Sitter (2004) provides some general ad-
vice for early-career researchers.

Rules for effective statistical practice
Kass et al. (2016) discusses best principles of statistical
practice.
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Guidance on Extra Readings
Roadmap

How can I become a professional researcher?
Altman et al. (2017) is new researchers’ survival guide.
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Guidance on Extra Readings
FAQ in Statistics

Here are some recurrent FAQ on Statistics that have some interesting answers:

What is Data Science?
Cleveland (2001) provides a unified view on what we
now call Data Science; published a long-time ago by
the International Statistical Review.

What are the differences between Statistics and
Machine Learning?
Breiman (2001) offers his view on the two cultures.
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Summary
Roadmap

Statistical research is an inquiry of interest for a wealth of players in industry
and in the academy.

In order to

Keep up with most recent developments,

Develop cutting edge research,

Be able to contribute with novel and influential ideas, concepts, and methods,

↪→ it is important to understand what are the sources and channels along
which these are broadcast.

The next lecture will be devoted to critical statistical thinking.
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