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In the MATH5714M module we have discussed the following topics:

Chapter 1: Kernel Density Estimation. Estimating a density f from xi ∼ f , histograms,
kernels, bandwidth, moments µm(K), roughness R(K), the kernel density estimate f̂h(x), bias,
variance, AMSE, optimal bandwidth, optimal kernel.

Chapter 2: Kernel Regression Smoothing. Estimating the mean m(x) from observations
(xi, yi) with yi = m(xi) + s(xi)εi, Nadaraya-Watson estimator, local polynomial estimator, effect
of p at boundaries and local extrema, bias, variance.

Chapter 3: K-nearest Neighbour Smoothing. Computing m̂(k)(x), comparison to kernel
regression smoothing, bias, variance, MSE, optimal choice of k.

Chapter 4: Cross-validation. Estimating the error in KDE, smoothing, and kNN, resubstitu-
tion estimates are biased, choosing h or k via cross-validation.

. . . plus the topics from MATH3714.

Exam information:

• 3 hours

• answer 4 out of 5 questions

• the last question is mandatory

Advice for Your Exam Preparations

• The exam consists of different kind of questions: some questions just check whether you
have memorised the corresponding topic correctly, some questions ask you to apply re-
sults/methods in simple situations (either seen or unseen) and there are a few more chal-
lenging questions to test your understanding of the material covered.

• Memorise all the definitions, methods and results from the lectures. If something has a name
(like “kernel density estimation” or “cross validation”) it is particularly important, but you
are expected to memorise everything.

• Make sure that you understand the methods and results well enough that you can apply
them to previously unseen examples.

• You can use last year’s exam paper for practice, but for memorising the material from the
course you should use your own notes. If notation on the old exam is different from this
year’s notation, I expect you to use the new notation.

• You will be allowed to use a pocket calculator. If you bring a calculator, make sure you get
an approval sticker from the Taught Students Office.
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