
MAS1801 – MATLAB Group Project

Your project is made up of two parts, outlined below. Both should be at-
tempted and written up as a single document. Ensure your full project is no
longer than 8 pages.

1. The number e ≈ 2.71828 is one of the most important numbers in all of mathemat-
ics. As such mathematicians have developed many ways to approximate e since its
discovery by Jacob Bernoulli in the 17th century. Indeed you have already met one
of them, we can write down the Maclaurin Series for ex as

ex =
∞∑
k=0

xk

k!
,

and so we can approximate the number e as

e =
∞∑
k=0

1

k!
.

There are many more of these infinite series representations of e. We can also repre-
sent e as a the limit of a sequence:

e = lim
n→∞

n
n
√
n!

and there are many more limits that approach e other than this one.

In the first part of your project you should investigate different approaches to ap-
proximating e, beyond the two stated above. In particular you should show plots
of your approximations approaching e and compare the convergence of different ap-
proximations.
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2. Obtain some interesting data, the internet is full of it, for example I obtained monthly
weather data from nearest met office station to Newcastle from 1911 to the present
day:

http://www.metoffice.gov.uk/pub/data/weather/uk/climate/stationdata/eskdalemuirdata.

txt

(Please be creative and obtain different data to this!) Then use MATLAB to investi-
gate the data, you are sure to find something interesting (see the appendix for some
of the things I found). Interesting topics and keywords you could use to obtain data
include: weather, sunspot numbers, sports data, crime statistics, financial data etc.
Marks will be based on the both the quality of the data you obtain and the analysis
you perform. Do not simply copy the analysis I have performed, a) it may not be
appropriate for your data, b) it will result in a poor mark for this section of the
project.

You will also be provided with an example of a good project from last year - again
use this as a guide to the amount of analysis we would like to see, but make sure
your project is distinct from this.

Submission instructions:

The project is due Friday 12th January at 4pm. The submission procedure
is as follows:

a) Export your document to a PDF, rename your file GroupXXA.pdf or
GroupXXB.pdf where you should replace XX with your group number
and use A if you attended the Tuesday pen and paper session or B if you
attended the Friday sessions.

b) Nominate one member of your group to email me the document (an-
drew.baggaley@ncl.ac.uk) before the deadline. I will send a reply con-
firming I have received the document to all group members.
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1 Appendix - AWBs analysis of rainfall data

Note this is not an example of how to write up your analysis of the data, but my thought
process as I went about finding results. I downloaded the data set from http://www.

metoffice.gov.uk/pub/data/weather/uk/climate/stationdata/eskdalemuirdata.txt,
this contains various weather data from the station at Eskdalemuir, I trimmed the data
set to start from 1954 when there was full data. The first thing to do was create a time
vector from the year and month data, store in the first two columns:

A=load('weather data.log');
for i=1:length(A)

time(i)=A(i,1)+A(i,2)/13;
end

I then got interested in the rainfall data, stored in column 6. For example is it wetter now
than it used to be? The first thing to do is plot rainfall against time:

plot(time,A(:,6))

The problem is the data is very noisy, due to seasonal fluctuations. I googled this and
found an example where seasonal data about airline passenger numbers had be analysed.
I copied this code and got the following:

wts = [1/24;repmat(1/12,11,1);1/24];
yS = conv(A(:,6),wts,'valid');
plot(time,A(:,6))
hold on
plot(time(7:end-6),yS,'LineWidth',2)
hold off
set(gca, 'FontSize',16)
xlabel('t (yrs)','FontSize',16)
ylabel('rainfall (mm)','FontSize',16)
legend('raw data','seasonal detrended')

Very nice! Now I performed a bit of analysis on the detrended data, for example I find
there is some weak dependence on time by performing a linear fit to the data. With my
eyes this seems to stop at around 1985, plotting just the data from 1985 is easy enough
with a bit of trial and error I found

plot(time(380:end-6),yS(374:end),'LineWidth',2)
xlabel('t (yrs)','FontSize',16)
ylabel('rainfall (mm)','FontSize',16)
set(gca, 'FontSize',16)
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A linear fit to this confirmed my suspicion that the weak increase in rainfall drops off
dramtically after 1985.

Next I became interested in the statistical properties of the rainfall, how was it dis-
tributed. For example the normal distribution crops up all the time in nature, is the rainfall
normally distributed? I decided to normalise the rainfall data, if I represent the rainfall
data as R, then I can compute the mean of this (mean), which I call µ and the standard
deviation (std) σ. Then I normalise the data through

r′i = (ri − µ)/σ

Such that if R is normally distributed R′ ∼ N (0, 1). Following the notes I can estimate
the PDF of the data, putting this together I get:

norm rain=(A(:,6)-mean(A(:,6)))/std(A(:,6))
[f,x]=hist(norm rain,30)
plot(x,f/trapz(x,f))

Now I want to add a normal PDF on top to compare. A bit of googling leads me to the
normpdf function in MATLAB, which I use to add a normal PDF to the figure
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y=normpdf(x,0,1);
hold on
plot(x,y)
hold off
set(gca, 'FontSize',16)
xlabel('normalised rainfall','FontSize',16)
ylabel('PDF(normalised rainfall)','FontSize',16)
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I see my data is more skewed than a normal distribution. If I want to get a bit fancy I
note the peak of my distribution is not at 0, I subtracted the mean of the data, but if it is
skewed then perhaps it’s better to subtract the mode instead:

norm rain=(A(:,6)-mode(A(:,6)))/std(A(:,6))
[f,x]=hist(norm rain,30)
plot(x,f/trapz(x,f))
x=[-4:0.1:4];
y=normpdf(x,0,1);
hold on
plot(x,y)
set(gca, 'FontSize',16)
xlabel('normalised rainfall','FontSize',16)
ylabel('PDF(normalised rainfall)','FontSize',16)

I see the rainfall data has a much heavier tail than the normal distribution. Hence I get
more extreme rainfall (floods!) than I would expect if the rainfall was normally distributed.
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