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Wﬂy@o Unie a Thesis?

» To graduate? -oK.

+ To show that I have done some work and know the topic

well? -oK,

. 'To make any reader understand what you have achieved
and why, and get all excited about it!
-BEST, contains the above,
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\title{to be inserted}
\begin{abstract}

To be written later
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he introduction about?
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Q: How to Write an Excellent Master’s Thesis?

A: From top to down, start with planning

and thinking.
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Pant I
How €o Plan an Excellent
Master's '



USHat's WM?

In a nutshell, this is
what my thesis is about.

“Com\::an\j X had Problem Y,
\ sohved it with method 2.

" was an opPeN scientikic
question, | answered it with
Y and the answer is 2.
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WHiaf 15 Needed To Makee That Poinkt?

These are the things
that are needed

to support my point. In a nutshell, this is

what my thesis is about.

"To achieve X, \ o\es‘\ﬁneo\ |
Com\can*j X had \oroblem Y,

and developed Y
=P | \ sohved it with method 2.

using the 2 framework.

" was an opPeN scientific
"To pick the most suitable method, question, | answered it with

| compared X, ¥, and 2, and Y and the answer is 2.
the results show that 2 is

the winner.'
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W@Dmyow@omfmaffw?

'This is why my topic,
my problem, and
my solution are important.

These are the things

"While researchers have that are needed |
‘ to support my point. Now that we know that
achieved x, Y has

I e X 15 the most Prom‘\S\nﬁ

remained an opln w ut.
| | way forward, the
problem, and its solution

. cornpany CANw’
would benefit 2.
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UWrite the aBstract finst!

The broad setting
field of science, '\no\us’rrxj,

Broad

Hov‘\03 closer to Your research
question: what and whtjz.

what problem did You set out
to solve?

How did You sohe i and
what was the outcome’

what '\mmeo\'\aJreltj Lollows
from the outcome?

Future outlook, and what
rnay Lollow {rom Your work
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Plan your sections next!
» Next, sketch & plan what goes into each section.

» Plan at the level of paragraphs, it you can! Or, at least, at the
table-of-contents-level.

» ‘Typical structure:

Broad 1) Introduction
2) Background
_ 3) Methods
4) Results
Broad 5) Discussion
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Main thing:

The reader should understand

what you have done and why, and
what the outcome was, without
reading the rest of the thesis.

Much ke the abstract, but longer, and em(ahas\%'\nﬂ context,
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1. Infroduclion

A short section, typically a few pages.

Introduces the reader to the setting and context (and some of the key
literature).

Gives an idea about the state-of-the-art (what is known and what is
unknown).

Motivates the research question of the thesis.
Presents the research question clearly.

Presents the methods and key result in a condensed way.
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1.In£mo&wﬂon-a€kﬁﬂouwnwﬂe

Approach: shootout
ML in general between methods 1,2,3
with historical data

ML in predicting Findings: what works
time series best and why

Impact: how is ML as a
field now better oft; how
has industry Y benefited

Key issues in

industry X

Problem: use ML
to predict demand for
company Y

“Signpost”: this Thesis is

structured as follows: first, ...
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Main thing:

After reading this section,

the reader should be able
to understand the rest of the thesis.

remember: the reader doeant know what You Know.
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2. Background

A longer section (up to 25 pages perhaps, depending)

Structured into subsections

Provides deeper background and a more detailed literature
survey

Discusses the state-of-the-art: what is known and what is
not

Can contain general theory or methodological frameworks
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2. Bacﬁ?m«mf:anmnwﬁe

This thesis is about network analgs‘\s of brain ‘\maﬁ'\nﬁ data,

2 Background 4

2.1 Networks and network topologies . . . . ... ... ... ....... 4

2.1.1 Representing networks . . . . . . ... ... ... ... ..., 4

Basics of network énéMS'\S — 2.1.2 Different types of networks . . . . . .. ... ... ... ... 4
2.1.3 Local and global network properties . . . . . . . .. ... ... 6

2.1.4 Mesoscopic-level network properties . . . . . . . ... ... .. 7

2.1.5 Topological rolesof nodes . . . . . .. ... ... ....... 8

2.2 Understanding and measuring the brain. . . . . .. . ... ... ... 11

Basices of neuroscience —» 2.2.1 Basics of neuroscience . . . .. ... oL 11
2.2.2 Magnetic Resonance Imaging . . ... ... .......... 12

2.2.3 Functional Magnetic Resonance Imaging . . . ... ... ... 13

2.3 Brainasanetwork . . ... .. ... .. ... ... 14

2.3.1 Network science’s view on the brain . . . . . . ... ... ... 14

: : 2.3.2 Node definitions . . . . . . ... ... L o 16
ConneChnﬁ the two JrOP‘CS_’ 2.3.3 Edge definitions . . . . . ... ..o Lo o 19
2.3.4 From the nodes and estimated edges to a network . . . . . .. 21

2.3.5 Internal connectivity of anode. . . . . ... ... ... .... 23

From “Internal connectivity and topological roles of nodes in functional brain networks” by Elisa Ryyppshs20d8 BY-NC-SA



Main thing:

The reader should understand

what you have done and
be able to try to
replicate your results

The scientikic methoa: any result can be veri€ied or falsified!
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3. Mebliods

Length: as many pages as it takes, with sub(sub)sections

Use schematics and figures to provide an overview before presenting the
details!

Motivate all choices of methods! State your reasoning. Clarity is key!

Discuss limitations already at this stage.

Materials, data, etc are also discussed in this section.
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3. Mebliods

How not to begin a Methods subsection Way better, isn't this?

To do A, we need a
method.
We have chosen X

Method X entails

computing Z
and then...

because...

Method X entails...

'\ieao\’\nﬁ the Methods section is alwaas hard, Be 3en’rle
to Your reader and 3\)\‘\0\6 her hand.
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Main thing;

Be clear. Be logical.

Think of the Results section as a court case in some TV drama
(but build Your case with hones’r\j and '\n’reﬂr’\’rgk
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4. Resulls

Length: as many pages as it takes, with sub(sub)sections. ..

For writing, it may be usetul to divide results into
1) the main resulk,

2) auxiliary results,
3) “nice-to-know” results

Auxiliary results lead to the main result or provide setting (e.g. key
statistics of your data set) or validate your approach/methods/data quality

Structure your section so that the main result is apparent!
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aux'\nar&) Statistics of training set

Results for methods

12 5
MAIN
Validation that 3
works best
_ Example: Applying 3
n\CQ“"'O“knOUJ to some other data
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4, G{w«ﬁ&mﬁaww@eaﬁon

* Three levels of knowledge:

1._Pure data: this is what my plots show

2._Facts that everyone would agree on: my plot shows that X is mostly
above Y

3.Interpretations: X being above Y is in line with the hypothesis that...

* Always make it clear whether you talk about data, facts, or interpretation.
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4. Discussion CM@uﬁw outlools)

Length: 2-10 pages

Wrap up and condense results and their meaning

Discuss limitations (don’t dwell on them, but rather be honest about what
one can now be sure about and what not)

Discuss impact: what follows from your work now? What future doors

does it open? Do you have future research suggestions?

[Note: in some fields, results are interpreted in Discussion, not in Results].
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Pant I1
How €o Unite an Excellent
Master's Thesis

Crnow that you have a plan...)



UWhnike a Cv-aﬁpy Finst Dm@@.’

“To write is human, to edit is divine” -Stephen King
Productive writers first write crappy drafts quickly
Only then do they edit them to perfection.

Be a productive writer. Quick and dirty first, edit later. Do a pass on your
entire thesis before polishing anything.
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(Paragraphs

One paragraph is about one thing only!

1-2 first sentences define the topic of the paragraph.

Last 1-2 sentences conclude the paragraph and lead to the
next paragraph.

Do not stray off the path! No tangential sentences! Split
long paragraphs ruthlessly!
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Senfences

'The beginning of a sentence is its setup (“Topic position”). It
tells what the sentence is about.

The end of a sentence is the resolution (“Stress position”). This
is what the reader focuses on, so place important material at

the end.

[t is easier to read text where sentences begin with familiar
words/material and end with new things.

'The beginning of the sentence also provides a link to the
previous sentence.
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Senfences

» Keep your subject and verb close! (Writing short sentences

helps).

» Avoid the passive voice! (“The passive voice should be

avoided!”)

» How to spot passive voice? See if you can insert
“by zombies” after the verb without violating grammar.
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Senfences

« Use verbs that describe actions!

» Very clunky: There is a dependence between X and Y

» Still clunky: X is dependent on Y

* Better, isn’t it: X depends on Y

* Best by far: X grows linearly with Y
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Flgares
» Use figures to tell the story (schematics for methods, plots

for results)

» Pro tip: learn to use a vector graphics editor (Inkscape,
Adobe Illustrator, etc)

» Be consistent with style and colour usage (same colour
should always mean the same thing)
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Tigwﬁezs: don € Be eﬁudwmon

nanopixel-sized fonts
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eird dimensions
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* Do at least two passes of edits

* On the first pass, focus on How, clarity, and structure.

 Add signposts wherever needed: words and sentences to guide the reader

«  “We will first present the general summary statistics for our data, and then

b

move on to...

* On the second-Nth pass, focus on details

*  One paragraph = one point. Split long paragraphs
« Shorten sentences and cut out words that are not needed.

* Remove jargon, remove passive voice.
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For these slides, see https://jarisaramaki.fi/

For a book on writing scientific papers, see https://books2read.com/howtowriteapaper
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