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Introduction

The Swiss swine industry is a highly decentralized and fragmented complex network

made up of a large number of small independent actors collecting a huge amount of het-

erogeneous data. Specific approaches are needed to tackle the challenge of creating useful

knowledge to support animal health, welfare and decision making in this complex environ-

ment. Our 3-year transdisciplinary research project named PIG DATA: transdisciplinary

approach for health analytics of the Swiss Swine Industry started in June 2017. This

project brings together researchers from different domains (computer science, geographic

information science, epidemiology, swine health) together with key stakeholders in the

Swiss swine industry (veterinarians, marketers, slaughterhouses, feed mills, federal office)

in order to better understand the complex network and provide sustainable solutions for

disease surveillance and real-time decision making in the Swiss swine industry.

We already collected a large amount of data at each step of the Swiss swine production

chain including: reproduction parameters, pig transports, feed, clinical symptoms, treat-

ment, laboratory tests, on-farm deaths, carcass quality, and meteorological data. Using

big data methods, we developed a federated data store that allows for the inclusion of

these heterogeneous data, the tracking of their provenance, and the unearthing of sys-

tematic bias in the delivered data. Based on this, we are now developing a series of

analytic methods to, among others, identify risk factors that might affect swine health

and production. For example, it is already known that feed, weather and transport dura-

tion affect swine health parameters, fattening performance and carcass quality. However,

traditional study designs and data analysis used to assess these effects can only look at

a limited number of animals and risk factors. This, they could fail to identify small ef-

fects or combination of effects that could be used to improve animal health, welfare and

production.

Bayesian network (BN) modelling is particularly suitable to sort out indirectly from

directly associated variables, which are promising target for intervention. Beside offering

a nice display of the data, BN modelling can deliver structural quantitative information

such as set of variable that shields effect of index variable or variable importance for

further modelling procedure. So BN modelling, which as a successful track record applied

to veterinary epidemiology, is a promising method for analysing the PIG DATA.

The goal of this Master thesis is to perform a comprehensive bayesian network analysis

on the PIG DATA using the R package abn
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The specific, intermediate steps of this thesis is to

1. acquaint with Additive Bayesian Network methodology

2. acquaint with PIG DATA

3. acquaint with following R packages: abn

Regular meetings will be setup. Discussions with the group’s PhD students and PostDoc,

especially Gilles Kratzer, are encouraged. The veterinary expertise will be discussed with

Dr. Céline Faverjon from the department of clinical research and public health (UniBE).

Expected deliveries

For the statistical software, R is used. The document is written in LATEX, if adequate

within a knitr environment. All relevant documents are regularly synchronised on a git

repository git.math.uzh.ch/reinhard.furrer/MSc Thesis NN.

Additionally, the following points are expected:

1. Intermediate presentation in the framework of STA672.

2. Intermediate report shortly after the intermediate presentation.

3. Software code (executable and partially documented) delivered a few weeks before

the final report.

4. Final report.

5. Final presentation and exam in the framework of STA672.

With a master’s thesis, the student must show that he is able to work in a scholarly

manner and is acquainted with the essential works published on the subject of his thesis.

It should be — as much as possible — an original contribution.
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