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Lesson 8 — Thesis Writing and Presentation of Results

Wenjian Yu

Many thanks to Heiko Rauhut and Volker Grimm for the slides of scientific writing
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= Research questions.

= |nterpretation of results.
= Scientific writing.

= Visualization of results.
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What Is your research question?

= |n the introduction of your reports, specify one or

several clear research questions, e.g.:
How does crime influence population growth?

(How) will the outcome change if mechanism A is
changed to mechanism B in the model?

Can the results of the model be reproduced if the
complicated function f(x)=exp(x+y)+y? is replaced by
a simpler function g(x)=x+y ?
= |In the Results section; come back to your
research question(s).
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Interpretation of Results

= Be careful about causality
= Do not overly interpret your results

= Try to find the underlying mechanism

Global Average Temperature Vs. Number of Pirates T USED T THINK. THEN T TOOK A
65 CORRELATION IHHJED STATISTICS CLASS.
| CAUSATION. NowW T DBN‘r

L=

B |

14.5 SOUNDS LIKE THE
tor—> 0 cmss HELPED.

UELLHFNBE

13.5
13 T . : . .
35000 45000 20000 150040 5000 400 17
Mumber of Pirates (Approximate) xkcd.com/552

=

Global Average Temperature (G}
o
i
=3
=

2010-04-26 W. Yu /yuwen@ethz.ch




Eldgendssische Technische Hochsehule ZOrich e o s — ™ — ™ 0 e Lo pre

-

Correlation vs. Causality
= Correlation:

corrcoef(A,B) = 1.0000 0.8390
0.8390 1.0000

= Causality: A correlates with B, but how does the
causality look like?
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Thesis Writing

= A typical scientific report should include (please
use our template!):
Title
Abstract
Introduction
Materials and Methods (or: Model)
Results
Discussion
References
Appendix
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Scientific Writing

..........

Needs to be clear, easy to read and understand,
concise, and precise.

Is direct and factual.
Simple and strong words, short sentences.
No metaphors, anecdotes, stories.

Still, creativity is needed: Which story do | want
to tell, and how?
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General Introduction

More specific Materials & Methods

Most specific Results
More general Discussion
Conclusions

Most general
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= Save figures in .png or .eps format. Do not use
Jpg, since the figures will become blurry.

" Increase the font sizes to make the figure look
nicer. set(gca, “FontSize’, 16);

= Set labels:
xlabel(“Time (s)’, “FontSize’, 16);
ylabel (“Number of Agents’,
“FontSize’, 16);
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= Put a box around the figure: box on
= Show grid: grid on

= Use thicker lines:
plot(x, y, “LineWidth’, 2);

= Set axis limits:
xhim(x0, x0); ylim(yO, yO);
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Example

= As an example: Let us say that we have a
project about simulating happiness of agents.

= \We have the result of 10 different simulation
runs in y, and the corresponding time vector in X.
= X = tO0:deltaT:t1;
y = [happiness values from simulation 1;

happiness values from simulation 2;

happiness values from simulation 10];
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plot (=, (yv(1l,:))
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Figure 4: Simulation results.



plot(x, (yv(1l,:))
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Figure 4: Simulation results.



plot (=, v)

xlabel ('Time (days) ')
yvlabel ('Number of happy agents')
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Figure 4: Simulation results.



plot (%, v)

set (gca, 'FontSize', 16)

xlabel ('Time (days)')

ylabel { '"Number of happy agents')
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Figure 4: Simulation results.



errorbar(x, mean(y), stdivy))
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set (gca, 'FontSize', 16)
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Figure 4: Simulation results.
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errorbar (x, mean(y), stdi(y), 'k', 'LineWidth', 2)
set (gca, 'FontSize', 16)
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Figure 4: Simulation results.



errcrbar (x, mean(y), std(y), 'k', 'LineWidth', 2)
set (gca, 'FontSize', 16&)

xlabel ("Time (days)')

ylabel ("Humber of happy agents')
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Figure 4: Fraction of happy agents as a function time, for 10 different
simulation runs. The average value (solid line) and one standard
deviation (error bars) are shown. The parameter values are g=1.0 and
b=0.7.



errorbar (x, mean(y), std(y), 'k', 'LineWidth', 2)
set (geca, 'FontSize', 1&)

xlabel ("Time (days)')

ylabel ('Nunker of happy agents')
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Figure 4: Simulation results. . . .. :
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simulation runs. The average value (solid line) and one standard
deviation (error bars) are shown. The parameter values are a=1.0 and
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Phase Diagrams

= To show how the result depend on two different
parameters, phase diagrams can be used:

A1 R=1,T=13,r=q=0.05M=5, P=0.5
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D. Helbing and W. Yu, PNAS (2009)
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Create Videos

= |t is helpful to illustrate your simulations with
videos during your presentation:

mov = avifile('movie.avi'); % create wvideo object
for 1i=1:100

% plot something

plot(x, v, ...)/
F = getframe (gca) ; % get current frame
mov = addframe (mov,F); % add frame to wvideo object

end

mowv = close (mov) ; % close wvideo file
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..........

Project Report

Have a look at last year’s projects to make sure
that you don’t repeat the same results!
http://www.soms.ethz.ch/teaching/MatlabSpring10/index

Use the report template.

Try to explain your results well, as well as
explaining your motivation behind the project.

If you have any problems or concerns with your
projects, we are here to help you!

2010-04-26 W. Yu /yuwen@ethz.ch




