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Why Mathematics?

Best jobs according to Wall Street journal (2014):

1. Mathematician
2. Actuary
3. Statistician

“Math skills unlock a world of career opportunities”
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* Risk manager SNS financial markets ':?
* Innovator at TNO SNS REAAL
 PhD candidate at UVA
« Consultant at Hypercube Business Innovation
» Portfolio manager Renewables at Statkraft
 Mathematics Teacher at Berlage Lyceum
« Consultant Advanced Analytics at Deloitte Consulting
 Program manager at ProRail
* Researcher at Centraal Bureau voor Statistiek
e Data Scientist at Xomnia

Deloitte.
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UvA-alumni that started their Master in 2014
Where are they now?

14 Mathematics + 9 Stochastics & Financial Mathematics

. University (Netherlands, UK, Germany, Spain)
: High school (Ichthus Lyceum)
: Banks (ING, ABN AMRO, Rabobank)
. Consultancy companies
(FormsVision, RiskQuest, Marsh & McLennan)
. Investment companies (NLII, HAL Investments)
. Insurance company (WZW insurances)
: Energy company (Alliander)
3: just finished the master
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UNIVERSITY OF AMSTERDAM

Master Programmes

Mathematics (120EC): research variant and variant with minor or major.
Stochastics and Financial Mathematics (120EC).

Double Master Mathematics & Theoretical Physics (180EC).

Double Master Mathematics & Econometrics (150EC).

Double Master SFM & Econometrics (150EC).

Research variant master Mathematics and master SFM
in collaboration with the Free University of Amsterdam.
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Master mathematics with major or minor

Focus: mathematics in industry, society and education.
With 60EC major: 36EC courses, 24EC master project.

Majors: Science in Society,
Teaching (in dutch),
Science Communication (in dutch).

With 30EC minor: 6EC master seminar, 60EC courses,
24EC master project.

Minors: Tesla,
Science for Sustainability.

UVA Masters Mathematics & SFM



UNIVERSITY OF AMSTERDAM

Master mathematics (research variant)

Four tracks:
* Algebra & Geometry
 Mathematical Physics
* Analysis & Dynamical Systems
« Stochastics

Characteristics: master seminar, mastermath, master project.
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UNIVERSITY OF AMSTERDAM

Structure of the programme

6 EC: Master Seminar

66 EC: Mathematics courses
« ~ 36 EC within your track / programme
 at least 2 advanced courses
« ~ 30 EC free within mathematics

12 EC: Free programme

« 36 EC: Master Project

UVA Masters Mathematics & SFM
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Structure of the programme

I N

Year 1

Year 2

Master Seminar

basic courses

advanced courses

Master Seminar
basic courses

advanced courses

Master Project
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UNIVERSITY OF AMSTERDAM

Master Seminar (new since 2016)

Three seminars, per track/subject:
* Algebra, Geometry & Mathematical Physics
 Analysis & Dynamical Systems

e Stochastics (including SFM)

The first link with mathematical research in Amsterdam!
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UNIVERSITY OF AMSTERDAM

Master Seminar (new since 2016)

Lectures by:

* 1st year students on research books or papers
« staff and PhD students on their research

» 2nd year students on their Master Project

* Alumni

UVA Masters Mathematics & SFM
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Algebra, Geometry & Mathematical Physics

Eric Opdam & Lenny Taelman




UNIVERSITY OF AMSTERDAM

Analysis & Dynamical System
@»Han Peters & Jan Bouwe van den Berg (VU)
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UNIVERSITY OF AMSTERDAM

Courses: Algebra & Geometry 17/18

Basic courses Basic courses

- Algebraic Topology - Lie Groups and Lie Algebras
- Algebraic Geometry 1 - Riemann Surfaces

* Quivers - Elliptic Curves

- Differential Geometry - Topology in Physics

- Algebraic Number Theory - Operator Algebras

- Commutative Algebra - Algebraic methods in combinatorics
Advanced courses Advanced courses

- TFT and Moduli Spaces - Algebraic Geometry 2
 Mirror Symmetry « Quantum Groups

- Poisson Geometry - Algebraic Topology 2

- Advanced Algebraic Geometry
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Local courses

X
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- at UvA or VU
» topics with local signature
 taught by leading experts

Mastermath
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* mostly in Amsterdam
or Utrecht

» focussed on basic
subjects
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Local course: TFT and Moduli Spaces

» Sergey Shadrin (UVA)
* Algebra & Geometry,
Mathematical Physics

* Prerequisites: Algebraic
Topology & Differential
Geometry (Mastermath)
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UNIVERSITY OF AMSTERDAM

Local course: Finite Element Methods
for Partial Differential Equations

* Rob Stevenson (UvA)

* Analysis & Dynamical
Systems track

* Prerequisites: Functional
Analysis (Mastermath or
bachelor).
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UNIVERSITY OF AMSTERDAM

Local course: Queues and Levy
Fluctuation Theory

* Michel Mandjes (UvA)
 Stochastics track & SFM

* Prerequisites: Measure
Theoretic Probability &
Stochastic Processes
(Mastermath)
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UNIVERSITY OF AMSTERDAM

Master project (36EC)

Individual literature research in mathematics.
Related to open research problems.

* Under supervision of a staff member of the Korteweg-de
Vries Institute for Mathematics.
* Possibility to combine with internships (master SFM).

The second link with mathematical research in Amsterdam!
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N. Disvaid Masd &r programme: Yalhemal o=

Research group: Kartewan-da Vrias Instituta for Mathamas cs Graduaton thasis

Insrhute: UvA ) Cthee

Trere sxist (non-)symmetric icbarpolation palyanmials that are canrectad to the amous [rons
Jsymmatric Macdomalz palynamizls. With Laurent palynomials, the moa at the [noa- | symmesric
Macdanale peyramizls Is he ng played by tha [non- jsymmatric Knernwincer palynnmials. Tham
axist symmelr< interpalation Laurent palyromists thal are connected w the symmelnic
Koormwinder polynzmials, we gve a 2w orocl of this existence. Also, we give a definition of the
NeN-SYMmMetac inter 20'ation Lauent pelyromials that are connected Lo the n2n-sym metric
Koomwinder polymamials a1d prove their exelence,

Scientif ¢ shstract {pdf 1K} For mare infa o Full text, mail to: {oestobkman@uve.nl

Master programme: Mathe matics
Research group: Dynamical Svstems and Numer<al Aralyss
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Jure 27th, 2017

Supgervisor: Rob Stevenson

Two-dimensional hp-adaptive finite clements in theory and practice
Partial differant 2l cquations (PR ES) describe many processes in nature, from the flow of water to 9 -
the shape of a so3p bubtle, OMman, it & hard (or evan irpossible) 1o Aind the function that colves
such a PEE. In such camess, are [coks for numerical schutiars that sapproxmate the brue so ution.
In thus cresas, we loak et & finite eement mechod: The domen of the function i partibioned inta &
lerge number of tlomoents—m our two-Zimensens cese, woe wil subdivide a zoygen nto
tnanquar cements, Endowing cach tang 2 with a fixed palynomial degree, our finite ¢lement 2
metiod 3ide in finding an approximata colution to the SDE that s contnuaus glabally, and a
polynomial an each trang @ acaly. Given such an approximate saiutien, 'we aften want m rafina
s of Che triangles inlo smaller ones, so that we mey corstruct & beller splubion on this refired
gniz. In this thes e, we analyse a nosel algenthm foe an even moee camplex cose—hp-adaptne
fte clements—where we allow increasing the gelynomiz| degres on each triangle scparstely. We 2] B
will prave that, urder m iz clrcumstances, the slze of the glabal emor will decay cxpancntiaily 'n

the Tota numbar of daqrees of frecdom, L

Susrllic abslracl [pdl 1K) For more info or Tull lexl, mail Lo: peslevensen@uva. ol

More examples: Science in Progll“ess
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https://esc.fnwi.uva.nl/thesis/apart/math/thesis.php?page=math

UNIVERSITY OF AMSTERDAM

Master Stochastics & Financial Mathematics

Focus: Stochastics and its applications, in particular in
Financial Mathematics.

Structure: the same as the research variant of the master
Mathematics, including the three main characteristics:
master seminar, mastermath, master project.

Additional characteristics:

* Many international students.
* Master projects combined with internships (banks,
consultancy agencies, insurance companies).
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1.S. Liesker

Inestituee: Kavl

Master programme: Stochastice 2nd Finarcia’ Mathematics

Reseerch group: Stochastics and Ninancal Mathematcs

Auqust 22nd, 2017

Graduet on thesis Supersisoe: Peter Speel)

performed where sarre computational examples are discussed.

Stanting cate May Sth, 2017

Affine and quadratic interest rate modals: A theoretical and empirical comparison 2 J
In the fnarcial warld preople try o sceculete abous the finerdal markst Thers are meny varisbles thet are

Lnknown and that one warks to describe by, for exampe, stochast ¢ models, These mocels halp to get |
insight in tha Mnancia varahles and are cometimas even used 1o predict the futuse deve apment af e 1
veneble in order to g proper investments or pratect thamsalves against nisk, e Rvern in foem of iIntarest 06 f| J
rzte risk modelirg, is studiad in this thasic. One of the papular interest rates madels i the afMne modal, = A
Affine models are becoming noreasingly papules due bo their enalytice] ard computsbonal bractabi iy.
Affine pracesses have o nice prong formula for multiple firancizl produ cts, Quadratic progasses are, o
same extent, Bn axtensicn of aYine macels and have simila® aropert es a2 aMine made 8. This theais
wmpres these affine ans quadratic modsls on a teerstical and an emgrical level, =or the theerstical
leve’, the mathematics of affine anc quadratic interest raze modsic is expainad, For both 3Mne 3nd
zuazrat s models anaybzal ('nice ) furrme as for some Anancal products ere provided using sdmissible
parameters anc Recat cquations, Also, using the analyticol bond prices, a small empidcal comparison s 2
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Scientific abstract [paf ZK)  Full text [pd* 3B61K)

R.Q. Riksan

Inctitute: KIVI

{ Master prapramme: Sthochastics and Fnanclal Mathematics

| Research group: SLoahastics 30d Financal Mall enaies

’ August 27nd, 2017

Graduation thesic ‘ Sugervisor: Peter Sprej

Using Artificlal Neural Networks In the
Calculation of Mortgage Prepayment Risk

A dient with » moroage loan has the passibiliby ta
pay back part of his mortgage before the end of the
santrast. Decsuss this neses a rek to the hask due
to the loss of future Interest payments, € Is vary
important o pred ct the probalilicy that a client will
prepey on His mertgage. Thare are many
parameters that can influence Tese morigoage
prepryments i 2 camplicated way. Artfidal neural
retvworks are ysed as approeximatorns, A netwerk
sansists of many cennecsted naodes, that are qrousad
Inta lapers. Ench noda takes 2 walghtad sum ar all
the ‘nput it recsives, applies & cartain function to it
end sends it an o all nearans in e next layer. The
key to making @ newral network agcproximate the
tarqet funstion, is '@ make it “lasen’ the sarrect
rMghts. It gets w see a ot of Input vawas and
makes pred ctions., If the pradiction Was noorrect,
ell weiphts are changed a little in the directon that
will make the network give a better prod ctian mext
time. This way, e network lea“rs by making
mistakes, In this thesis at ABN AMRD, we xporg
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UNIVERSITY OF AMSTERDAM

Double Master
Mathematics & Theoretical Physics (180EC)

« Goal: bilinguality in research in both
mathematics and theoretical physics.

* Entry requirements: double bachelor
Mathematics + Physics

« Joint course: Topology in Physics

 Integrated Master Project (72EC): advisors
from mathematics and physics.

UvVA Master Mathematics 24



UNIVERSITY OF AMSTERDAM

Master Mathematics: practical matters

Entry requirements: Bachelor Mathematics,
Proficiency in English.

Start: February or September.

Application: via studielink.nl and datanose.

Application deadline: December 1 for February enrolment,
May 1 for September enrolment.

More information:
http://gss.uva.nl/content/masters/mathematics/
mathematics.html
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UNIVERSITY OF AMSTERDAM

Master SFM: practical matters

Entry requirements:

Bachelor Mathematics and bachelor Econometry, including
Measure Theory, Probability and Statistics.

Proficiency in English.

Start: September.

Application: via studielink.nl and datanose.

Application deadline: May 1.

More information:
http://gss.uva.nl/content/masters/stochastics-and-financial-
mathematics/stochastics-and-financial-mathematics.html
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UNIVERSITY OF AMSTERDAM

For more information...

Hessel Posthuma Asma Khedher Jasper Stokman
coordinator Math coordinator SFM director
h.b.posthuma@uva.nl a.khedher@uva.nl l.v.stokman@uva.nl
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UNIVERSITY OF AMSTERDAM

What’s next?

 Talk to people! (coordinators, students, ...)

 Talk to student advisor Anja Zoomers and
students Luuk Stehouwer and Gideon Jager on
the Information Market.

 Online course info:

* Get a copy of the presentation from my website
https://staff.fnwi.uva.nl/|.v.stokman/

Listen to the alumnus: Simon Koolstra!
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