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Preface

The first students have graduated and a

new generation has started the program

this month. It is a good time to critically

look back and enthusiastically look for-

ward.

More than two years into the program

I am still often wondering whether

we have done everything correctly,

whether setting up the program was

worthwhile. In words of a construction

entrepreneur: is the construction safe,

useful, valuable and used?

To find answers to these questions we

had to gather data about our achieve-

ments, accomplishments, etc. We had

to assemble the core of this document.

We are convinced that we can answer

exclusively ‘yes’ to the previous ques-

tions. We might have a slightly biased

view on the responses and therefore

would like to give an objective view

of the state of the Master Program as

well as our plans. Hence the reader

is cordially invited to give answers as

well.

September 2013

Reinhard Furrer

Managing Director
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Faculty of Science

Master of Science in

Biostatistics
The science of analyzing and interpreting  
biomedical data

–	 For	candidates	with	suicient	background	in	 
statistics and mathematics

–	 90	credit	points,	3	semesters

– English language program

 

 www.math.uzh.ch/biostat

The new poster of the Master Program in Biostatistics.

↓Download PDF version
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1 Highlights of the year

First Graduates

The most important highlight of the aca-

demic year 2012–2013 is the graduation

of our first two students: Shi-Jing Liao

and Florian Gerber both presented their

master theses work in June with the ti-

tles “Fractional Polynomials with Test-

based Bayes Factors” and “Different

Implementations for Disease Mapping

with the Besag-York-Mollié Model” re-

spectively. Congratulations!

New Professor

In January the University Council ap-

pointed Torsten Hothorn as associate

professor ad personam for biostatistics

increasing the core faculty active in the

program to five professors.

Professor Hothorn started teaching

in the spring semester with a course

on “Mixed Models for Longitudinal

Data”. Moreover, he became active

in the creation of the new PhD pro-

gram in Epidemiology and Biostatistics

which is now part of the Life Science

Zurich Graduate School with Professor

Hothorn serving as Deputy Director.
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Bayesian Biostatistics

In June 2013 we organized a master-

level block course on Bayesian Biostatis-

tics with external lecturers Peter Müller

of the University of Texas at Austin and

Gary Rosner of Johns Hopkins Univer-

sity, both being widely known experts

in the field. The course not only at-

tracted master students but also a large

number of auditors from other universi-

ties and the pharamaceutical industry.

New Design

Starting in September newly designed

posters and flyers and a little later the

website feature the new logo of the Mas-

ter Program in Biostatistics.

It has been created by Reinhard Fur-

rer using R and Bluetongue data from

2008 (BTV-8, from TVD). More specif-

ically, the size of the square is propor-

tional to the total number of animals at

risk within each of the 5 × 5km2 area.

The color indicates the total number

of infected animals, ranging between 0

(gray) and 17 (orange).

See also Willgert et al. PMID: 21590673.
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«Lorem ipsum dolor sit amet, consectetuer 

adipiscing elit. Aenean commodo ligula eget dolor. 

Aenean massa.»

 Vorname Name, Masterstudentin

Master of Science in 
Biostatistics

Structure

– For candidates with suicient background in statistics 
and mathematics

– English language program
– 90 ECTS required, completed in most cases in three to 

four semesters
– Concluded with a master’s thesis of approximately six 

months full-time, independent research and a master’s 

exam

Prerequisites

Bachelor or master degree including
– probability and statistics (9 ECTS)
– analysis (6 ECTS)
– linear algebra (3 ECTS)
– suicient level of English

If not all prerequisites are met by a candidate the admission 
commitee may decide that these can be acquired at UZH 
at the beginning of the program.

«I chose the Biostatistics Master and UZH because 

my interest in statistics is in the applications that 

make a diference for people. The courses have had 
a good mix of statistical theory, applied problems, 

computer programming and the ethical and other 

real life challenges that come from doing research 

on people. Although I had a background in 

mathematics and statistics, I found the lectures to 

be challenging and interesting and I have learnt a 

lot.»                                              Isaac Gravestock, master student

Survival Analysis

Bayesian Inference

Bioinformatics

Statistical Methods in Clinical Research

Likelihood Inference

Generalized Regression

Concepts of Modern Genetics

Statistical Methods for Microarray and Short-read Sequencing Data

Statistical Methods in Infectious Disease Epidemiology

Statistical Methods in Epidemiology

Master’s thesis

Master’s exam

Biostatistics Journal Club

Statistical Consulting

Compulsory modules Examples of elective modules

Semester 1

Semester 2

Semester 3

Overview

Biostatistics as a scientiic discipline is driven by a strong 
interaction  between problems from medical research and 
rigorous mathematical analysis.

Appropriate statistical methodology is necessary to solve 
complex challenges for example in:

 environmental and infectious disease epidemiology
 personalized and evidence-based medicine
 molecular life sciences, e.g., genomics, proteomics, 
epigenomics

Outstanding features of the program
 only degree in Biostatistics in Swizerland
 excellent career perspectives for quantitative scientists
 broad perspective since jointly ofered by the Division 
of Biostatistics of the Faculty of Medicine and the 
Institute of Mathematics of the Faculty of Science

 direct link to new PhD program in Epidemiology and 
Biostatistics at UZH

Faculty of Science

Master of Science in

Biostatistics
The science of analyzing and interpreting

biomedical data

«My goal is to work in a pharmaceutical compa-

ny and analyze medical data or data related to 

public health. I have been in the program for one 

year now and I get more and more convinced that 

it is a very good choice for me. It provides very 

practical and interesting statistical knowledge; 

meanwhile, the curriculum structure is arranged 

in a systematic way so that I can follow it easily 

with my bachelor in Chemistry. I will start my 

master thesis in the coming semester, it is about 

using linear mixed models to analyze HIV data. 

This topic is exactly what I would like to do in the 

future. There is still a long way to go for my goal 

but I know I am on the right path now!»

Ruizhu Huang,  Master student

Application

To apply for the program send a motivation leter, a com-

plete CV, a complete set of transcripts, detailed contents of 
all mathematical classes and proof of a suicient level in 
English to

Prof. Dr. Reinhard Furrer
Institute of Mathematics
University of Zurich
Winterthurerstrasse 190
CH-8057 Zurich

Application deadlines

Spring semester: September 15
Fall semester: February 15
It is recommended to start the program in the fall semester.

Admission

All applications will be considered on a case-by-case basis 
by the admission commitee. The selected candidates are 
afterwards invited to apply for admission to UZH by the 
University Admission Oice.

Information

 www.int.uzh.ch/in_en.html for international students
 www.uzh.ch/studies/studentlife_en.html for life at the UZH

Contact

 masterbiostat@math.uzh.ch

 www.math.uzh.ch/biostat

What next?

The new flyer of the Master Program in Biostatistics.

↓Download PDF version
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2 Accomplishments and Goals

During the first two academic years of

the Master Program in Biostatistics we

have

– successfully implemented a sound,

modern and interesting curriculum in

Biostatistics;

– recruited a little over 20 students from

all over the world;

– established a personal mentoring sys-

tem for our students ensuring, as far

as possible, optimal study plans and

quick help in case of difficulties;

– had several guests from research and

industry in the lectures presenting

concrete applications: Simon Wandel

and Beat Neuenschwander from No-

vartis (fall 2011), Sabine Rohrmann

from ISPM (spring 2012 and 2013),

Kaspar Rufibach from Roche (fall

2012), Björn Bornkamp from Novartis

(fall 2012);

– organized three courses taught by

external lecturers who are all well-

known experts in their fields (Jan Bey-

ersmann: Survival Analysis, Michael

Höhle: Statistical Methods in Infect-

ious Disease Epidemiology, Peter

Müller/Gary Rosner: Bayesian Bio-

statistics);

– distributed over 400 promotional

posters and 1400 flyers at universities

and conferences all over Europe;

– initiated listings of our program on

"berufsberatung.ch" and "swissuni-

versity.ch". We will have an en-

try (profile of Florian Gerber) in a

new brochure about “Mathematics

and Computational Science and Engi-

neering” by the “Schweizerisches Di-

enstleistungszentrum für Berufsbil-

dung, Berufs-, Studien- und Lauf-

bahnberatung”.

Together with colleagues from the In-

stitute of Mathematics we established

a new minor subject in Applied Prob-

ability and Statistics for bachelor stu-

dents and together with colleagues from

the Institute of Social and Preventive

Medicine initiated the creation of a new

PhD program in Epidemiology and Bio-

statistics. The three programs together

assure a continued quality education in

statistics from a bachelor to a doctoral

level.

Starting the third academic year of

the program we have passed most early

stage troubles. The goal now is to

continue and if possible to solidify our

strong points, e.g., the compulsory part

of the curriculum and the personal men-

toring system. We aim to extend and

improve with respect to the following

points:

– targeted advertising for the program

in order to reach more students grad-

uating from Swiss Universities;

– increase of the number of applications

in order to be able to be even more se-

lective at admission and to this end

use, e.g., international platforms like

“findamasters.com”;

– cooperation with partners from the

pharmaceutical industry in order to

obtain funding for students and con-

tinuing to provide interesting courses

and teaching opportunities for their

staff;
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– collaboration with the Mathematical

Biometry Program at Ulm University,

Germany, and potentially the Master

of Statistics program at Hasselt Uni-

versity, Belgium;

– benefit from the synergies created by

the axis “Minor in Applied Probabil-

ity and Statistics” to “Master in Bio-

statistics” to “PhD in Epidemiology

and Biostatistics”.

→www.berufsberatung.ch

→www.swissuniversity.ch

→www.sdbb.ch

→www.findamasters.com

→www.math.uzh.ch/aws

→www.epibiostat-phd.uzh.ch
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3 Applications, Admission and Recruitment

Application, admission and recruitment

numbers for the Master Program in Bio-

statistics have been fluctuating heav-

ily since its creation in 2011. A natu-

ral difference between fall and spring

enrollment is due to our firm advice

to all interested candidates that start-

ing in the fall is advantageous with

respect to curriculum and study plan-

ning. From the beginning the program

was more visible internationally than

nationally receiving 8 times more in-

ternational applications than national

ones on average. Time-intensive email

correspondence with potential candi-

dates concerning their profiles allows to

have rather high admission rates among

those applicants who actually submit

their documents.

Interested candidates still have diffi-

culties in understanding that the admis-

sion process for a specialized master at

UZH is two-fold: first application to an

admission committee and second appli-

cation to the Admission Office of the

University.

We try to ask reasons from those can-

didates that are admitted but can not ac-

tually be recruited. The top reason is the

high cost of living in Switzerland and

this problem is accentuated by the fact

that we are not able to offer any fund-

ing or teaching/research assistant jobs

for students.

→http://www.math.uzh.ch/biostat/index.php?id=application

From an administrative point of view

there has been one novelty in the admis-

sion process. Since enrollment for the

spring 2013 semester we can test the En-

glish language level of our candidates

in the framework of an admission in-

terview. This is important for our pro-

gram in particular since a large part of

the applications we receive are from al-

ready well-qualified scientists who de-

sire to deepen their knowledge in statis-

tics and who obviously also have suffi-

cient knowledge of English.

The average profile of our applicants

does still not correspond to the target

public we had in mind at the time of cre-

ation of the program. We have only few

applications from candidates in mathe-

matics/statistics, physics, computer sci-

ence or engineering. Hopefully this

gap can be closed in the near future

by increasing targeted advertising ap-

proaches and by in general increasing

the number of applications. Our goal in

numbers remains to be able to admit 12

to 15 students per academic year.
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4 Teaching

Our teaching activities can be di-

vided into a compulsory part provid-

ing the foundations of biostatistics in

four courses and experience in applica-

tion and research in the Statistical Con-

sulting module, the Biostatistics Journal

Club and the master thesis and exam.

The compulsory courses are by now

well developed in content and learn-

ing objectives. They are nicely coordi-

nated among each other and with re-

spect to the Statistical Consulting Mod-

ule. Moreover, other students than

only those in biostatistics started to at-

tend. For example, the Likelihood In-

ference course is regularly attended by

students from the Master Program in

Statistics of ETH and by students of the

programs in mathematics at UZH. The

courses in Statistical Methods in Clin-

ical Research and in Epidemiology are

also appreciated by statistics students

from ETH and, more recently, by ad-

vanced medical students and PhD stu-

dents from the Swiss School of Public

Health (SSPH+). Finally, the course in

Generalized Regression figures, among

others, in the course program of the

PhD Program in Ecology of UZH and

ETH. The Statistical Consulting Module

offers a first hands-on experience in the

practice of statistics in biomedical re-

search. Within this framework our stu-

dents have provided statistical analyses

for projects to several researchers in the

medical faculty and the faculty of sci-

ence. It therefore helps to spread word

about the Master Program itself among

researchers in the biomedical sciences at

UZH.

Coming to the modules that can be

counted as statistical electives we have

to admit that the offer of internal

courses is probably too small. The main

reason for this is lack of personel able

to provide such an offer. Nevertheless,

it is possible for a student to graduate

from the program attending only inter-

nally offered modules. Most students

choose to attend at least one or two

courses at ETH, which is desirable in

view of acquiring a broadly based ed-

ucation. On the other hand, we aim

to offer approximately one course per

year on a topic that is rarely touched

upon in a master-level program, e.g.

Bayesian Biostatistics, Statistical Meth-

ods in Infectious Disease Epidemiology.

These courses not only provide knowl-

edge about a certain methodology but

also widen the horizon of our students

with respect to approaches other statis-

ticians take to approach research ques-

tions and with respect to international

contacts among statisticians and practi-

tioners.

In addition to the regular modules

there is a large offer of talks concerning

statistics in Zurich. The faculty mem-

bers involved in the program are co-

organisers of the Zurich Colloquium in

Applied Statistics (Zükost) and the Re-

search Seminar in Statistics. Moreover,

there is a small internal seminar series

in applied statistics where our master

students are given the chance to present

their work. Within the Zükost frame-

work we aim to offer approximately

two talks per semester with a biostatis-

tics subject and at a level accessible to

master students.
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5 Facts and Figures

5.1 Recruitment

Applications Total Admitted Recruited Dropouts

Fall 2011 15 11 4 1

Spring 2012 7 5 4 0

Fall 2012 21 18 10 2

Spring 2013 4 3 2 0

Fall 2013 16 12 3 NA

Total 63 47 23 3

Applications Total Asia Africa Australia North

America

South

America

Europe Switzer-

land

Fall 2011 15 3 2 0 2 0 5 3

Spring 2012 7 0 1 1 0 0 2 3

Fall 2012 21 6 1 1 6 1 2 1

Spring 2013 4 1 0 0 0 0 2 1

Fall 2013 16 4 3 0 2 0 4 3

Total 63 14 7 2 10 1 17 12

Applications Total Female Math/

Stats

Life

Science

Fall 2011 15 9 9 2

Spring 2012 7 3 1 5

Fall 2012 21 13 9 3

Spring 2013 4 2 1 2

Fall 2013 16 7 7 6

Total 63 47 23 3

5.2 Theses

Student Title Date

Sih-Jing Liao Fractional polynomials with test-based Bayes

factors (Held)

June 11 2013

Florian Gerber Disease Mapping with the Besag-York-Mollié

Model Applied to a Cancer and a Worm Infec-

tions Dataset (Furrer)

June 13 2013
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5.3 Modules

Fall semester 2011

Number Title Enrollment∗

STA402 Likelihood Inference (Held) 17

STA404 Statistical Methods in Clinical Research (Rufibach) 9

STA406 Generalized Regression (Furrer) 6

STA425 Survival Analysis (Beyersmann) 4

STA431 Statistical Methods for the Analysis of Microarray and Short-read

Sequencing Data (Rehrauer)

2†

Spring semester 2012

Number Title Enrollment

STA408 Statistical Methods in Epidemiology (Held) 9

STA422 Bayesian Inference (Riebler) 5

STA427 Statistical Methods for Infectious Disease Epidemiology (Höhle) 5/10

STA429 Spatial Epidemiology (Furrer) 2

STA480 Biostatistics Journal Club (Held/Furrer) 5

STA490 Statistical Consulting (Held/Furrer/Seifert) 3

Fall semester 2012

Number Title Enrollment

STA402 Likelihood Inference (Furrer) 11

STA404 Statistical Methods in Clinical Research (Held) 10

STA406 Generalized Regression (Schrödle) 11

STA426 Statistical Methods for Microarray and Short-read Sequencing

Data (Robinson/Rehrauer)

8†

STA490 Statistical Consulting (Seifert) 1

Spring semester 2013

Number Title Enrollment

STA408 Statistical Methods in Epidemiology (Held) 10

STA421 Bayesian Biostatistics (Müller/Rosner) 15/30

STA423 Mixed Models for Longitudinal Data (Hothorn) 13

STA480 Biostatistics Journal Club (Held) 9

STA490 Statistical Consulting (Held/Furrer/Seifert) 7
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5.4 Talks and Seminars

Research Seminar in Applied Statistics: non-student talks

Name Title Date

M. Paul (UZH) Surveillance of infectious diseases Nov 11 2011

T Gsponer

(U Bern)

A Bayesian view on causal inference Apr 26 2012

A. Bernstein

(UZH)

Intelligent Discovery Assistants Nov 29 2012

T. Hothorn (LMU) A fast and memory-efficient boosting implemen-

tation for generalized linear and additive models

Dec 1 2012

Zükost: talks initiated by faculty members of the program

Name Title Date

T. Stadler

(ETHZ)

Recovering macroevolutionary processes using

phylogenetic methods

Oct 27 2011

N. Hens

(U Hasselt)

The Statistical Analysis of Serial Seroprevalence

and Final Size Data to Estimate Infectious Dis-

ease Parameters for Hepatitis A in Belgium

Nov 3 2011

S. Unkel

(Open University)

On assessing time-varying association for shared

frailty models with bivariate current status data

Dec 1 2011

S. Greenland

(UCLA)

Causal Inference: Much More than Just Statistics Mar 15 2012

B. Bornkamp

(Novartis)

Prior distributions for dose-response May 10 2012

S. Barthelmé

(TU Berlin)

Point process models for eye movements Oct 25 2012

M. van de Wiel

(VU Amsterdam)

Bayesian analysis of RNA sequencing data by es-

timating multiple shrinkage priors

Feb 21 2013

T. Kneib

(U Göttingen)

Beyond Mean Regression Apr 11 2013

∗Enrollment gives the number of students that have taken the exams as well as the total number of

attendees that were present for the majority of the lectures.
†Only those that have been enrolled via the University.
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5.5 Faculty and Staff

Faculty

Reinhard Furrer Institute of Mathematics, University of Zurich

Managing Director

Leonhard Held Institute of Social and Preventive Medicine

Division of Biostatistics, University of Zurich

Program Director

Torsten Hothorn Institute of Social and Preventive Medicine

Division of Biostatistics, University of Zurich

Mark Robinson Institute of Molecular Life Sciences, University of Zurich

Burkhardt Seifert Institute of Social and Preventive Medicine

Division of Biostatistics, University of Zurich

UZH Lecturers

Hubert Rehrauer Functional Genomics Center Zurich

Kaspar Rufibach Then: IFSPM, Division of Biostatistics, University of Zurich

Now: Roche, Basel

Andrea Riebler Then: IFSPM, Division of Biostatistics, University of Zurich

Now: Department of Mathematical Sciences,

Norwegian University of Science and Technology

Birgit Schrödle Then: IFSPM, Division of Biostatistics, University of Zurich

Now: Demoscope Research and Marketing, Adligenswil

External Lecturers

Jan Beyersmann Institute of Statistics, Ulm University

Michael Höhle Department of Mathematics, Stockholm University

Peter Müller Department of Mathematics, University of Texas at Austin

Gary Rosner The Sidney Kimmel Comprehensive Cancer Center

Johns Hopkins University

Staff

Eva Furrer Institute of Social and Preventive Medicine

Division of Biostatistics, University of Zurich

Scientific coordinator

Franziska Robmann Institute of Mathematics, University of Zurich
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6 Interview with Torsten Hothorn

Torsten Hothorn was appointed by the

University board as associate profes-

sor ad personam of biostatistics start-

ing April 1st. Professor Hothorn stud-

ied statistics with a minor in computer

science at the Technical University Dort-

mund receiving his PhD degree in 2003.

Afterwards he has been a lecturer for

biostatistics at the Department of Medi-

cal Informatics, Biometry and Epidemi-

ology of the Friedrich-Alexander Uni-

versity Erlangen-Nürnberg, where he

received his habilitation in 2006. In 2007

T. Hothorn became professor of bio-

statistics at the Ludwig-Maximilians-

Universität München.

REINHARD FURRER: What is your ‘per-

sonal’ definition of biostatistics and

what makes a good biostatistician?

TORSTEN HOTHORN: That’s actually a

tough question and my answer is

very subjective and probably not

shared by many of my fellow bio-

statisticians. For a start, I think that

‘bio’ indeed means all aspects of

the life sciences and not ‘medicine’

exclusively. I work with both

physicians and ecologists and sim-

ilar problems occur in both disci-

plines, for example the interpreta-

tion of effects estimated from obser-

vational data, correlated or missing

observations. Biostatistics clearly

is a branch of statistics and as

such uses the language of mathe-

matics to solve problems. In this

world it is easy to get carried away

by interesting technical challenges,

for example the improvement of the

approximation of the distribution

of a certain test statistic, but these

improvements often prove practi-

cally irrelevant later on. So, fo-

cusing on potentially rough solu-

tions to practically relevant ques-

tions rather than exact solutions

to exotic problems is more impor-

tant. But often it is very hard to

get such papers published for there

is no agreement in the community

what ‘important’ problems really

are. So, in my eyes, a good and

open-minded biostatistician tries to

focus on problems that come up

when talking to people one is col-

laborating with. These problems

are, almost by definition, impor-

tant. The real fun starts when you

start switching roles with your col-

laborators and become the princi-

ple investigator on a subject-matter

topic. You’ll know how it feels be-

ing the one in need for good advice.

University of Zurich, Master Program in Biostatistics 19



RF: Your CV, especially your citation

metrics looks impressive. What

were your key factors and events

for that?

TH: Citation metrics are bogus, of

course, but I admit that I do have a

look at the papers that cite my work

from time to time. To see the va-

riety of problems people solved by

means of procedures described in

one of my papers is often surprising

and always stimulating. The vast

majority of these papers are pub-

lished in non-stats journals and it

seems that some contributions by

my co-authors and myself are use-

ful approaches to some practically

important problems. But the key is-

sue is high-level software. If you

want people to analyse their data

the way you think is appropriate,

you need to give them the tools to

do so. I did this for most of my pa-

pers and it seems that some people

picked up these tools.

Bringing this software to the atten-

tion of a large audience would not

have been possible without the suc-

cess of the R project. So if you want

to pin it down to one specific event:

In 1997 I was a first-year under-

graduate studying statistics in Dort-

mund. During that first year we

were forced to learn a rather strange

and archaic statistical analysis sys-

tem. One day, one of my fellow

students came into the class room

waiving a floppy disk and shouting

‘Everything will be fine, we’ll never

have to use XXX again!’. The floppy

contained the first published ver-

sion of R which I quickly installed

on my Linux system. And his pre-

diction was accurate, I ever since

exclusively worked in this environ-

ment.

RF: While some years ago, the quote “In

God we trust, all others bring data.”

was heard everywhere, it seems

that now we more and more have

to face “Do not trust data that you

have not forged yourself”. What

is the role of statistics/a statistician

to regain credibility for quantitative

approaches with the larger public

but also within scientific publica-

tions?

TH: Few people actually forge or ma-

nipulate data, but errors just hap-

pen — think of the copy-and-paste

operation gone wild that caused an

error in the Reinhart and Rogoff pa-

per. The error was detected by a

student trying to reproduce the re-

sults. Finding such errors is hardly

ever possible without having ac-

cess to the ‘raw’ data (whatever this

really is) but this and other cases

have convinced many people that

we have to change our publishing

culture in a way that open-data is

the rule and no longer the excep-

tion. Since the beginning of this

year, the British Medical Journal, to

name a prominent case, started to

implement such a policy.
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The interpretation of data almost

always depends on a number of

subjective arguments and deci-

sions, such as the transformation of

raw measurements before analysis

or model selection procedures. It is

impossible to describe these steps

in the methods section of a paper,

and we therefore should not only

publish the data but also the com-

plete computing environment that

was used to calculate the results.

Of course, this is only feasible in an

open-source environment.

→www.math.uzh.ch/hothorn

→dx.doi.org/10.1257/aer.100.2.573

RF: Hiring your wife and you, UZH got

two birds with one stone. . . What do

you talk about at dinner table?

TH: Hardly ever about statistical prob-

lems (we schedule a meeting when

we want to talk statistics) but we

of course exchange community gos-

sip occasionally. Like other couples

with a little kid, we have plenty of

family business to talk about. More

and more of the talking is done by

our daughter anyway. And she

seems to care little about biostatis-

tics (yet?).

RF: Thanks, Torsten, for sharing your

thoughts with us.
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