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Notes.

• The MATH3714 and MATH5714M modules are assessed by an examination (80%), home-
work (10%) and a practical (10%). This is the practical, worth 10% of your final module
mark.

• You must hand in your solution to the marker Benjamin Thorpe by Friday, 8th De-
cember 2017, 5pm, via the silver pigeon holes (down the stairs from the maths reception).

• Reports must be clearly marked with your name and student ID

• Reports must be typeset and should be no more than 6 pages in length (8 pages for
MATH5714M).

• You can ask me for help. You can share ideas with other students, but the work you hand
in must be your own.

In this practical we will apply multiple linear regression to the data set found at

https://archive.ics.uci.edu/ml/datasets/Yacht+Hydrodynamics

This web page contains the data (see “Data Folder“), a description of the data (see “Data Set
Description”) and some additional information and references. Your aim in this practical is to
analyse this data set, using the following list of tasks as a guide. You should take care with the
presentation of your results. This includes using a clear structure and layout, careful explanation
of your results and how you obtained them, meaningful plots with appropriate labels, etc. In your
report, please include all R commands required to reproduce your results (either in the main text
or in an appendix).

Task 1. Import the data into R, using the read.table() command. Give a quick overview of
the data.

Task 2. For this practical, we consider the “residuary resistance per unit weight of displacement”
to be the response variable, and the remaining variables (concerning hull geometry and the Froude
number) to be the explanatory variables. Fit a multiple linear regression model, m1, to the data
and produce a residual plot. Comment on the fit of your model.

Task 3. Fit a new model, m2, which uses the logarithm of the “residuary resistance per unit weight
of displacement” as the response variable. Explain which problem is solved by this transformation.
Carefully study the fit of this model and discuss your results.

Task 4. Fit another model, m3, for the logarithm of the “residuary resistance per unit weight of
displacement”, using only the Froude number as an explanatory variable. Compare the model fits
for models m2 and m3. Which model do you prefer?

Task 5. Interpret your model m3.

Task 6. Try to further improve your model, in order to find a linear regression model with an
adjusted R2-value better than the values for models m1, m2, and m3.

Task 7 (MATH5714M only). Use the function locpoly() from the KernSmooth library to fit a
locally polynomial kernel smoothing model instead of model m3. Explain your choice of bandwidth
and polynomial degree and compare the fit of your model to the fit of m3.

Task 8 (MATH5714M only). Fit a k-nearest neighbour model instead of model m3. Explain
your choice of k and discuss the fit of this model.
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