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short introduction about the ITP project
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Project’s structure

Three years project.
Three countries:

* Kenya.

* Ethiopia.

* South Africa.
In total: 14+ Universities &
institutes from the three
countries.
International team: USA, Canada
Belgium.

ascar




Project’s partners

Gondar University.

Ambo University,
Debre Berhan University
Arba Minch University.

+others....

Moi University.

Three leading institutes:
* Moi University.
* Gondar University.
* University of Pretoria +

Karatina University.
JKUAT.

Masinde Muliro Uni.

SA-MRC, WITs.

University of Pretoria.
MRC-SA.

WITS.

Stellenbosch University.
The University of Venda.
The University of Zululand.




>
R Project’s focus

 ITP: International Training Program.

* Focus: Development of (local) E-learning and digital education
platforms for (bio)statistics & data science.

e All levels of HE:

— Undergraduate.
— Graduate.
— Service courses for non statisticians.



> __
R Project’s focus

* Development of (local) networks of universities in Kenya,
Ethiopia, South Africa that use the digital platform for
statistics & DS.

e Establish international network to support local universities.



< |
Deliverable

* A Local version of the >eR-BioStat website.
* Updated global version of https://erbiostat.wixsite.com/erbiostat.

e “Editorial board” for the website.


https://erbiostat.wixsite.com/erbiostat

>
R Activities

* Workshops for training in the local universities:

— 3 workshops per country (we aim for one per year) = 9 workshops in
total.

— Up to a 5-10 days workshop.

— ~20 participants (local & international): for the partner institutes +
others.

* Workshops will be located in the leading partners.
* Online workshops (~3).



>
R Project duration

* Sponsor: VLIR-UOS.
* Three academic years: 23/24, 24/25 & 25/26.
* First workshop: Gondar (14/08/2023).

* Second workshop: SA-MRC, cape town (end of February 24:
workshop + conference).

* Third workshop: Moi.



I-BioStat

Inberuniversity Instilule for Biostalistics
and statistical Bisinformatics

The >eR-BioStat :
a very short introduction and main concepts

Our new website

https://erbiostat.wixsite.com/erbiostat

~Tonmsser] & ¢ [ :
| viliruos
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>R Digital education & E-learning

« We DO NOT develop online education program but we develop
online materials for on campus education.

 The E-learning Initiative aims to support on campus programs by:
— Develop accessible course materials in (bio)statistics.
— Focus on all education levels:

* Undergraduate & master programs, PhD schools.
 Statisticians & non statisticians.

— Bring students and teachers costs to minimum by providing
free, high quality and applied course materials.

11



We R a community

e Build up communities (in south & north).
* Create a bridge between communities:

Academic staff in the
north.

Academic staff and
students in the
south.

Development of

E- learning capacity

12



>
R Concepts

* The E-learning system consists of few components:

1. All course materials are available to the students/teachers
online to download.

e Can be used online or offline.
2. Selected courses were/will be developed.

3. Courses can be used either as a complete course or a part
of a course.

4. Courses developed up to a class level, i.e. courses are ready
to be given in the class.

13



Basic courses

Typical course structure

Courses in three levels: introductory, basic & advanced.
 What does it means “fully develop a course...” ?

Advanced courses

A typical course

Y
Introductory courses

/ Slides

— Online
tutorials

\ YouTube

tutorials

Start here

>. °

Course materials are
ready to be used in class.
Open source policy !!!

14



Our approach (1):
free and publically available

Reduce costs to zero !!!

Use publicly available products:
— Storage course materials: GitHub (https://github.com/).
— Website development: WIX (https://www.wix.com/).
— Software: mostly publicly available software.

— For example:
* R (https://www.r-project.org/).

* Python (https://www. python.org/).

7

Free for users(=students/teachers in the south):

— No password.
— No registration.

All publically
available
products.

15


https://www.r-project.org/

Our approach (2):
open source

For a given course, everything is available for free:

— Slides for the class (pdf). N
— Source files to make the slides (PP, Tex, Rmd...) !!!
— YouTube tutorials.

> All publicly available.

— Software programs for the examples in the course. _/

Free for users:

— No password.
— No registration.

16



Advanced courses

:I A typical course
D
5 =
i | LR
.
2| [¢um

2 4
Introductory courses

Slides
/

—— Online
tutorials

\ YouTube

tutorials

Start here

Our approach (3): Communities

All source materials are
available for FRRE online.
Everybody can download
and use.

@

Course materials can be
adapted by the users for
the local needs.

e Communities of users: students & teachers in the south & ....
 Communities of developers: in both south & north.

17



The >eR-BioStat : where to find us ?

Our new website

https://erbiostat.wixsite.com/erbiostat

18



We R online

 We provide an online and free platform:

https://erbiostat.wixsite.com/erbiostat

M Inbox (4,677) - zivshkedy@uhas: X  wx Home | Erbiostat X o+ (-] — a X
“ C O @ erbiostatwixsite.com/erbiostat * ® *»® :
*t Apps uhasselt.be bookmarks [E Reading list

This site was designed with the WIX.com website builder. Create your website today. (  Start Now |

Home We R a community Our platfoer Our courses Gallery Developers Blog

E-learning using R: Biostatistics

>eR-BioStat

Welcome to the 2020 edition of the
>eR-BioStat initiative website. We are
a part of the open-source movement
and we offer free courses in statistics.
If you are a teacher that needs to give
a course in statistics or a student that
studies a course in statistics, we are
the address. Just click on the link,

the materials (for free) and
teach (yourself) in the class.
In the next few weeks, we will update
and refresh our curriculum. If you
want to be updated, follow us on
social media and follow our blog. All
our courses, as before, are available
online in our Github page.

R:

We R a community: the >eR-Biostat initiative

CHAT WITH US

19


https://erbiostat.wixsite.com/erbiostat

Open source

Mi Inbox (4,678) - ziv.shkedy@uhas: X = wx Home | Erbiostat X + (+] X
& cC O @ erbiostat.wixsite.com/erbiostat e ® » @D :
52 Apps uhasselt.be bookmarks

This site was designed with the WIiX.com website builder. Create your website today.

Reading list

Online Courses

Our courses

We offer courses at different levels.

are developed at an
introductory level. Only basic level
knowledge of statistics and R is required
These courses were developed for both
non statisticians and statisticians. The
courses within this cluster can also be
used as courses to support R usage in
undergraduate program in
biostatistic/statistics. The blue courses
are developed at a basic undergraduate
level in statistics. A basic level knowledge
of statistics and R is required at the
beginning of the course. The courses aim
to teach the students basic topics on
specific subjects. The orange courses are
more advanced and are focused on basic
statistical modeling and inference
methods at a master level.

Our platform

st Expactancy ot Swscins Comanes i East A

Courses' structure

We offer few course structures, all of
them were developed up 1o a class level
course. Typically, a course in the =eR-
BioStat platform consists of

« Slides.

* R programs for the examples
discussed in the slides.

« Datasets.

= YouTube tutorials.

g w
CONTENT Sty =

OPEN S 25

780 SOURCE...

INTER

Open source

Our open source policy means that
course materials, slides, programs for the
examples discussed in the courses, are
available for you. In some courses
source files for the presentations/course
notes are available in PowerPoint or
markdown flies. Our aim is to have, as
much that it is possible, a complete open
source curriculum by the end of 2022.

Courses marked with red .
sticker are fully open source.

Courses marked with
blue sticker are under
development and not presented in
their final version.

CHAT WITH US

25°C Zonnig

H L Type here to search

* We provide the source files for the courses:
 PPT/Tex/Rmds for slides.
* Rmds and R programs. 20




Our courses

< C {) @ erbiostatwixsite.com/erbiostat 2w @ » 0O @ H

This site was designed with the VWWIX.com website builder. Create

g

your website today. (  Start Now

Our courses

Introductory

Courses in three levels: JR—
* Introductory. oL egesion
° B as | C. Statisticl modeling: One-uway ANOVA using R
e Advanced. S —

Vizualizing data using R: an introduction

®
>
o
<
D
3
Q
o
o

Basic concepts of statistical inference using R

CHAT WITH US

Witing for engagewixapps.net...
H L Type here to search

Target for September 2023: all courses are ready to be given in class.
To select a course: click on the course name.

21



I-BioStat

Inberuniversity Instilule for Biostalistics
and statistical Bisinformatics

The >eR-BioStat : example of one course
Introduction to R

Our new website

https://erbiostat.wixsite.com/erbiostat

~Tonmsser] & ¢ [ :
| viliruos
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Example: introduction to R

wx Home | Erbiostat x o+ ¥

&« C {} & erbiostatwixsite.com/erbiostat 2w @ » 0O @

This site was designed with the VWIX.com website builder. Create your website today.

uhasseltbe bookmarks

Introductory

Linear ion using R

Statisticl modeling: One-way ANOVA using R

Statisticl modeling: Logistic regression using R

izing data using R: an introduction

>
o
<
o
3
Q
]
o

Basic concepts of statistical inference using R

CHAT WITH US

Waiting for engage.nixapps.net...

£ Type here to search




Example: introduction to R

M Inbox (4,678) - ziv.shkedy@uhas: X ‘ wx Home | Erbiostat X  wx Home | Rintro % + (] = X
G C (0 @& erbiostatwixsite.com/rintro X ® @ :
52 Apps uhasselt.be bookmarks Reading list

This site was designed with the WiX.com website builder. Create your website today.

IntrOduction tO R Home About Online book Contact
>eR-BioStat

This course is an introductory course to R and can be given as a -
one\two-days workshop or as a course of 2-3 classes (3 hours Rt conse R R Gonhcs Deez (1)
per class). All topics in the course are presented at a basic
level. Only a limited knowledge in R is required. Topics covered
in the course include:

Two sample t-test.

Basic plots

Basic programming in R: objects in R

Reading external datasets

Basic plots functions

Programming in R: a for loop

Statistical modeling in R: simple linear regression
Statistical modeling in R: one-way ANOVA
Statistical modeling in R: logistic regression
Programming in R: user functions

Two-way ANOVA °1
Application of a for loop: bootstrap. 5 10 5 2
The tidyverse package. airqualtys¥ind

airqualiySOzone

The course was developed as a in

ry level course. Rfig
CHCINGEEC

- , \ ENG 16220
H A Type here to search 25°C Zonnig A~ W 7 ©) 0000001

https://erbiostat.wixsite.com/rintro 2



Slide format (in “Topics”)

— - ©..~ * The course in a usual slides
T e ok it the WIXcom i bl Craai yourwetan o (| Shmr ow f O r m a t :

Topics

The course in QYN orgenized in 4 chapters:
slides format

* Slides (PDF).

« Basic programing in R.
« First steps in statistical modeling in R.

Selected topics in modeling.

e Slides (Power point).

- T * R program to produce the
& results presented in the
slides.

This site wes dusigned with the WX .com webit

Quick start Modeling 2

medeling presents the togcs of

R program for the course

25



Slide format (PDF)

wix Home | Erbiostat X ‘ wix Topics | Rintro X O Courses/eR-Biostat_An Introduc’ X +

cC 0 @& github.com/eR-Biostat/Courses/blob/master/Introductory%20Courses/Introduction%20to%20R/Slides/eR-Biostat An%20Introduction%20t0%20R_2017_QuickStart.pdf

i1 Apps uhasselt.be bookmarks

>

The >eR-Biostat initiative

Making R based education materials in
statistics accessible for all

An introduction to R: Short Version (2017)

Part 1. a quick start

Developed by
Dan Lin (Hasselt University) and Ziv Shkedy (Hasselt University)

LAST UPDATE: 15/10/2017

ﬂ L Type here to search i — @ 19°C Zonnig ~ = 7Z )

o - 0o

X

* ® A

Reading list

ENG 11:14
US  06/09/2021

2




Online book

M Inbox (4,678) - ziv.shkedy@uhas: X ‘ wx Home | Erbiostat X  wx Home | Rintro % + (] = X
G C (0 @& erbiostatwixsite.com/rintro X ® @ :
52 Apps uhasselt.be bookmarks Reading list

This site was designed with the WiX.com website builder. Create your website today.

IntrOduction tO R Home About Topics Online book Contact
>eR-BioStat

This course is an introductory course to R and can be given as a -
one\two-days workshop or as a course of 2-3 classes (3 hours Ritconsi R Raoshcs o2
per class). All topics in the course are presented at a basic
level. Only a limited knowledge in R is required. Topics covered
in the course include:

Two sample t-test.

Basic plots

Basic programming in R: objects in R

Reading external datasets

Basic plots functions

Programming in R: a for loop

Statistical modeling in R: simple linear regression
Statistical modeling in R: one-way ANOVA
Statistical modeling in R: logistic regression
Programming in R: user functions

Two-way ANOVA °1
Application of a for loop: bootstrap. 5 10 5 2
The tidyverse package. airqualtys¥ind

e s e e
airqualiySOzone

The course was developed as a intr

vel course. Rﬁg
5EE o

: - , \ ENG 16220
H A Type here to search 25°C Zonnig A ) Us 03/0972021
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Online book

M Inbox (4,678) - ziv.shkedy@uhas: X ‘ wix Home | Erbiostat X ‘ wix Online book | Rintro X @ Introduction to R: basic program X <+ ° - X
CcC 0 A Notsecure | htmlpreview.github.io/?https://github.com/eR-Biostat/Courses/blob/master/Introductory%20Courses/Introduction9%20to%20R/Onlinebook/Rintro_Prog-html-_V1.html pxg [ ) C;“’D :
22 Apps uhasselt.be bookmarks [E] Reading list

Introduction to R: basic

programming Introduction to R: basic programming

pbpdiclion First steps of programing in R (July 2020)
1.1 Slides, code and tutorials

12R? ## Warning: package 'mvtnorm' was built under R version 3.6.2

1.3 Slides

R Objects 1 Introduction

YouTube tutorial: ob

et eton 1.1 Slides, code and tutorials

2.3 Scaler

2.4 vectors This chapter of the interactive book contains all R code that was used to produce the results and output presented in

OIS chapter 2 (programming) in the course’s slides. We include YouTube tutorials as a part of the chapter and links to the
relevant tutorials are provided in different sections. Note that these tutorials were not developed especially for this
book, they cover the same topics using different examples.

index vectors
2.7 Data frame

Aatrix 12R?
3 BasicplotsinR
3.1 Introduction No previous knowledge about R is required. We start from the basic and follow a user approach and not a
programmer approach. The datasets used for illustrations are available in R, one of them (the law school data) is part

3.2 Graphical functions (1)
of the R package. To run the code smoothly, this package need to be installed.
3 Graphical functions (I1): the

hool data
7 G = library(bootstrap)
L ZivShkedy

Hasselt University, Belgium 1 3 Slldes
B May 2020 .

ENG 1621

£ Type here to search US  03/09/2021

25°C Zonnig

e Available in
e HTML.
*  PDF.

«  Rmd to reproduce the book on your laptop. 28



wix Home | Erbiostat

c o

2 Apps uhasselt.be bookmarks

Introduction to R: basic
programming

Introduction
1.1 Slides, code and tutorials
12R?
1.3 Slides
2RO
1 YouTube tutorial: obje

2 Introduction

2.4 vectors

2.5 Factors
ndex vectors

2.7 Dataframe

2.8 Matrix
c plotsin R

1 Introduction

Graphical functions (1)

cal functions (I1): the
data

2 ZivShkedy
Hasselt University, Belgium
B May 2020

L Type here to search

X ‘ wix  Online book | Rintro X

A Notsecure | htmlpreview.github.io/?https://github.com/eR-Biostat/Courses/blob/master/Introductory%20Courses/Introduction%20to%20R/Onlinebook/Rintro_Prog-html-_V1.html

Online book

@ Introduction to R: basic program X + (~] — x

L I N
Reading list

library(bootstrap)

1.3 Slides

Slide for this part of the course are avilable online in the >eR-BioStat wEbsite. See RcoursePrograming.

Links to the course slides
and YouTube tutorials
from the book.

2 R Objects

2.1 YouTube tutorial: objects in R

For a short YouTube introduction, by Mike Marin, about objeciffin R see YTobjects1.

2.2 Introduction

R works with objects. An object in R could be a scaler, for example

We can print the object x :
print(x)
#[1] 1

The object x can be a vector defined using the R function ¢ ()

ENG 11:20

US  06/09/2021 EZ
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R course: users in the last 365 days

13/03/2022-12/03/2023:605 users.

- voo- X

wix Traffic Querview

< C ) @ managewixcom/dashboard/56903ffF-37f1 44c5 a038-af35caalaes/analytics/overviews/traffic?referralinfo=sidebar c e w B aO0@ :
bookmarks
WiX Rintro Explore ¥ Help v HireaPro nal m Search for tools, apps, help & more @ .@ Q{P ziv.shkedy@uhass..

,
Let's set up your Traffic Overview

business
B3 Last 365 days (Mar 13, 2022 - Today) “mmmCompared to previous period (Mar 13, 2021 - Mar 12, 2022)
1/4 completed , > - \p pre e
1015 + 9= ( 605 + 22% \ 4m 29s + 1%
Direct 172
Home \ /
= e
Activity ~100 f
users are rrom 5
Site & App Sessions over time
» my course. - "
Subscriptions -
80 3
Contacts
Communications &0
Automations
40
Marketing & SEOQ
2 See full t
Analytics & Reports 20 e ulireper
Traffic Overview K
0
Overview Mar 13 Jun 14 Jul15 Aug 15 Sep 15 Oct16 Nov 16 Dec17 Jan 17 Feb 17 Avg. sessions by day
Marketing Overview  [IEENEN
full report
Behavior Overview H OW ?
Reports °
Insights New vs returning visitors Sessions by device
Banchararia . I
® hew Sun  Mon Tue Wed Thu F S
Unique visttors ow ® Mobila See full report
Email Updates 605 ® Returning e
Getting Paid ze ® Tablet
1% =

5% Quick Access

£ Type here to search

Traffic insights

See full report
See all insights <

%) ENG




How our users use the website ?
(Introduction to R)

For 2021

M Inbox (4,694) - ziv.shkedy@uhas: X = wix Dashboard | Wix.com x + o - X
& C 0O @ manage.wix.com/dashboard/56903fff-37f1-44c5-a038-af35caa1ae05/analytics/overviews/traffic?referralinfo=sidebar % B » Cﬂ\ :
2 Apps uhasselt.be bookmarks Reading list
WiX Rintro v Explore v Help v  Hire a Professional Q Search... 1:9 fay Qp ziv.shkedy@uhass... v
Set Up Your Site Traffic Overview
2 steps left L
See full report
Dashboard 0 TRV TP W h t .)
Sep 10 Oct 14 Nov 16 Dec 20 Jan 23 Feb 26 Apr2 May 6 Jun?9 Jul13 Aug 16 a s
@ Selected period Previous period Top Pages by Sessions
Contacts
See full report
Inbox H ? \e-book 1,262
CRM Tools > OW .
Marketing & SEO : New vs Returning Visitors Sessions by Device ntro 982
L]
Analytics & Reports
troftopics 685
Traffic Overview @ Desktop ;
1,845
Sales Overview ® New
People Overview Unique Visitors 472 Site Sessions Mobile 246
75
Reports 478 Returning 1,926
. Hor 88
Insights Tablet -
6
Benchmarks
Site Speed See full report See full See full report
Alerts
Sessions by Country
Countries

¢ 09
R Type here to search 2

Us  09/09/2021 Ez




> ..
RWho are our users? (Introduction to R)

13/03/2022-12/03/2023

wx Reports | Wik.com x  + ~

< c O # managewix.com/d

uhas: bookmarks

Wix Rintra Explore ~ Help ~ Hire a Professional m @ & Q:P ziv.shkedy@uhass... v
Let's set up your , ‘Go back to traffic overview x|

business - — . -
Find out where visitors to your site come from. View report definitions -
1/4 completed Time period: Mar 13, 2022 - Today
Home @) CountryMap () City f@ Table Save Report View
Activity
N Ti Selecta measure Country
Site & App
Last 365 Days Unique visitors is any value City More « 25 just now
Subscriptions
Contacts > + gl Swedenji®

Communications

Automations .
Canada

Marketing & SEO

Analytics & Reports Kazakhstar

Traffic Overview Uzbekistar
5: Overview °

Marketing Overview ([N R e

Behavior Overview

Afghanista
iran “'%

Pakistan O 'Naf) ¢

°
Iman Indj

Reports

Insights ks

B
°
Benchmarks Lanka

Papua New.
@ Guin

Email Updates

Getting Paid > 49

r Quick Access Zeal
© Mapbox & OpenStreetMap Improve this map -
17:09
12/03/2023

P Type here to search
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Look for more examples & courses in our website:

https://erbiostat.wixsite.com/erbiostat

Users:
* Want to take part in our initiative ?
* Want to include your university in our initiative ?
* Want to use our courses for your classes ?

Developers:
e Want to contribute a course for this initiative ?

Send us an email !

ziv.shkedy@uhasselt.be

Follow us on social media:

ﬁZ'LZ“SSok ER-BioStat & Ewiktker¥) @erbiostat

Stay connected vliruos
s § ==

f Bigetatistic
H infarmatics
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I-BioStat

Inberunivarsity Instilule f-m Biostatishics
and statistical Biainbarmalics

Thank you ve gy much

Join our community and look for us online:

\I/:i:tc:::t;)gok ER-BioStat GitHub 5 https://github.com/eR-Biostat
https://erbiostat.wixsite.com/erbiostat “wikkar%) @erbiostat
34



https://erbiostat.wixsite.com/erbiostat
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Some extra slides about the ITP
project



The >eR-BioStat platform: global & local websites &
colaborators

Our new website

https://erbiostat.wixsite.com/erbiostat

37



Online structure

https://erbiostat.wixsite.com/erbiostat

I 0 I

>eR-biostat >er-Biostat >eR-biostat
Kenya Ethiopia South Africa

Local universities Local universities Local universities



Collaborators network (South partners)

. Kenya:

— Moi University.
° Karatina University, The Department of Mathematics, Statistics and Actuarial Science.

° Jomo Kenyatta University of Agriculture and Technology (JKUAT) ,The department of Statistics and actuarial

science.
° Masinde Muliro University of Science and Technology, department of statistics.
*  Ethiopia:
— Gondar University.
. Ambo University, The department of statistics.
° Arba Minch University, The Department of Statistics.
° Debre Berhan University (DBU), Statistics Department.
*  South Africa:
— University of Pretoria.
— MRC-SA.
—  WITS.
° Stellenbosch University (SU), the division of epidemiology and biostatistics.
° The University of Venda, The Department of Mathematical and Computational Sciences.

. The University of Zululand (UNIZULU), The Department of Mathematical Science.



Collaborators network (Kenya)

Kaljatln? JKUAT MASINDE MULIRO
University UNIVERSITY
Prof. Josphat Kinyanjui Drs. Ccaroline Mugu Dr. Everlyne akoth odero

/ Moi University Leading university.

International Prof. Ann Mwangi
support team




Collaborators network (Ethiopia)

Ambo University Debre Berhan University Arba Minch University
Ketema Bedane Haymanut Zeleke Kabtamu Tolosie
Gondar University Leading university.

International support
team

Prof. Tadesse Awoke




Leading

universities & <

institutes.

University of
Zululand

Prof. Peter Njuho.

Stellenbosch
University

University of
Venda

Prof. Peter Nyasulu

{

Pretoria
University

Prof. Samuel Manda

WITS
University

MRC
University

Prof. Tobias Chirwa

Prof. Tarylee Reddy J

Prof. Caston Sigauke

Collaborators network (South Africa)

SSACAB,
SUSAN,
International



Collaborators network 1 (International)

* Existing collaboration links among partners:

Brown University,
USA

SAACAB PARTNERS

NIH, Maryland, USA
Georgetown

University, Washington
DC, USA

Leading partner and
South promoter

Kenya

South
Africa

Belgium

Ethiopia

e UHasselt “ UGent

KULeuven

McMaster
University,
Hamilton, Canada
University of
Kentucky, USA
University,Truro,
NS, Canada
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Collaborators (SSACAB, Gambia workshop,
DS paper etc.)

— Misrak Gezmu, Statistician, NIAID, NIH, Maryland, USA.
— Joseph Hogan, Brown University, Rhode Island, USA.
— Mabhlet Tadesse, Georgetown University, Washington DC, USA.

— Solomon W. Harar, Department of Statistics, University of Kentucky, Lexington, Kentucky,
USA.

— Mekbib Altaye and Tesfaye B. Mersha, Cincinnati Children’s Hospital Medical Center,
University of Cincinnati, Cincinnati, OH, USA.

e (Canada:

— Joseph Beyne, Department of Health Research Methods, Evidence, and Impact,
McMaster University, Hamilton, ON, Canada.

— Tessema Astatkie’ Faculty of Agriculture, Dalhousie University, Truro, NS, Canada.
 Others:



The >eR-BioStat : example of one course
GLM

Our new website

https://erbiostat.wixsite.com/erbiostat
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Example of the course: GLM

< @ {} @& erbiostatwixsite.com/erbiostat 2 %« B »0@ :
uhasselt.be bookmarks

your website today.
Our courses

This site was designed with the WIX.com website builder. Create

g

Introductory

GLM:

e A partof the
advanced courses.

* Developed at a
class level (i.e.:
can be given in
class).
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i

[
>
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<
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Q
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Statisticl modeling: One-way ANOVA using R

Statisticl modeling: Logistic regression using R

Vizualizing data using R: an introduction

Basic concepts of statistical inference using R
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o
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e
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Applied Generalized IENETEEIeEES

Linear Models (GLM)
using R

>eR-BioStat

The course is focused on both practical and theoretical aspects of  xan weem v
generalized linear models and presents topics which are discussed &l
in

Collet D (1994): Modelling Binary data

Lindsey (1997): Applying generalized linear models,

Dobson (2002): An infroduction to generalized linear models
McCillagh and Nelder (1983): Generalized linear models (first
edition).

senl))

counts ~

n ()}

duals:
3 4 s © 3 8 9
96272 -0.16965 -0.21959 -0.99552  1.04935  0.09475 -0.08167 -0.56656

The course was developed as a 1

Estim
045e+00
4.543e-01

8.91%e-16 10000

4.557e-16 2.000e-01  ©.000  1.0000

McCillagh & Nelder obson & Bamett Ll 0.00 0.01 0.05 0.1 1
arameter for poisson family taken to be 1)

ance: 10,5914 on 8
ance: 5.1281 on 4

ner GLM1' ireracions: 4

This is an open source course and all source files used to produce the slides are
available online (in PP, Tex or Rmd formats).




Course content + slides and R programs
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both PowerPoint

and PDF formats. * gm0

* Open source:

- PDF
i Part 1 Part 2
) Powe r p O i n t . The following chapters are covered in part 1 The second part of the course consists of the following chapters

Analysis of Variance Poisson Regression

Linear regression models with normal error Beyond Poisson and hinomial distributions: models with different
Generalized linear models. link functions and/or distributions:

Exponential Family Poisson regression and log linear models.

Generalized linear model function in R Qver dispersion

IModels for Binary data

Estimation and confidence intervals
Inference.

Model Selection

= Model diagnostic.

i
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Online material
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Online tUtOI’ials (SlldeS)- ifferent topics in GLM analysis in R.
Online tutorials in YouTube.

Online books/notes

University of Wisconsin Daniel Johnson (2022)

German Rodriguez

Jonathan Rosenblatt (2019)

http://www.john-ros.com/Rcourse/glm.html

Online Tutorials

Notes (Geyer, 2003) Notes (Everitt & Hothorn)

Slides (Turner 2008)

YouTubeTutorials

A wm 7z d)) ENG .
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Example of a chapter
(book of Jonathan D. Rosenblatt)
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©.1 PIODIENT SEUp

6.2 OLS Estimation in R

6.3 Inference 7.3 Poisson Regression

6.4 Extra Diagnostics

: Poisson regression means we fit a model assuming y|z ~ Poisson(A(z)). Put differently, we assume
6.5 Bibliographic Notes

that for each treatment, encoded as a combinations of predictors z, the response is Poisson distributed

6.6 Practice Yourself with a rate that depends on the predictors.

7 Generalized Linear Models
The typical link function for Poisson regression is the logarithm: g(t) = log(t). This means that we

ZARIiemiSeilp assume y|x ~ Poisson(\(z) = &) Why is this a good choice? We again resort to the two-group
7.2 Logistic Regression case, encoded by £ = 1 and = = 0, to understand this model:
Az =1) = ePth = efv eft = A(z = 0) ™ We thus see that this link function implies that a change

7.3 Poisson Regression . 5
in = multiples the rate of events by e
7.4 Extensions

For our examp\eTo we inspect the number of infected high-school kids, as a function of the days since an
7.5 Bibliographic Notes outbreak
7.6 Practice Yourself
8 Linear Mixed Models cases <
structure(list(Days = c(1L, 2L, 3L, 3L, 4L, 4L, 4L, 6L, 7L, 8L,
8.1 Problem Setup -
8L, 8L, 8L, 12L, 14L, 1SL, 17L, 17L, 17L, 18L, 19L, 19L, 20L,
8.2 LMMs in R 23L, 23L, 23L, 24L, 24L, 25L, 26L, 27L, 28L, 28L, 34L, 36L, 36L,
8.3 Serial Correlations in Space/T 421, 421, 43L, 43L, 44, 441, 44L, 44L, 45L, 46L, 48L, 48L, 4oL,
49, 53L, 53L, 53L, 54L, 551, 56L, 56L, 58L, 6BL, 63L, 65L, &7L,
8.4 Exiensions
67L, 68L, 71L, 71L, 72L, 72L, 72L, 73L, 74L, 74L, 74L, 75L, 75L,
8.5 Bibliographic Notes seL, 81L, 81L, 81L, 81L, 88L, 88L, 98L, 93L, ©3L, 94L, 95L, o5L,
8.6 Practice Yourself 95L, 96L, 96L, 97L, 98L, 1eeL, 161L, 162L, 1e3L, 1e4L, 1esL,

106L, 167L, 108L, 109L, 11eL, 111L, 112L, 113L, 114L, 115L),
8 Multivariate Data Analysis
Students = c(6L, 8L, 12L, 9L, 3L, 3L, 11L, 5L, 7L, 3L, 8L,

9.1 Signal Detection 4L, 6L, 8L, 3L, 6L, 3L, 2L, 2L, 6L, 3L, 7L, 7L, 2L, 2L, 8L,
9.2 Signal Counting 3L, 6L, 5L, 7L, 8L, 4L, 4L, 3L, 3L, 5L, 3L, 3L, 3L, 5L, 3L,
sL, 6L, 3L, 3L, 3L, 3L, 2L, 3L, 1L, 3L, 3L, 5L, 4L, 4L, 3L,

9.3 Signal Identification
5L, 4L, 3L, 5L, 3L, 4L, 2L, 3L, 3L, 1L, 3L, 2L, 5L, 4L, 3L,

9.4 Signal Estimation (%) eL, 3L, 3L, 4L, oL, 3L, 3L, 4L, eL, 2L, 2L, 1L, 1L, 2L, @L,
9.5 Bibliographic Notes 2L, 1L, 1L, eL, eL, 1L, 1L, 2L, 2L, 1L, 1L, 1L, 1L, L, eL,
- eL, 1L, 1L, 8L, eL, eL, eL, eL)), .Names = c("Days"”, "Students” v

ﬂ £ Type here to search




R code for modeling

http://www.john-ros.com/Rcourse/gIlm.html#poisson-regression
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6.1 PIOUIENT SEUp

6.2 OLS Estimation in R
6.3 Inference » What is the sign of the effect of time on the number of sick students?

9
6.4 Extra Diagnostics = Canwe assume a linear effect of time

6.5 Bibliographic Notes plot(Days, Students, xlab = "DAYS", ylab = "STUDENTS", pch = 16)

6.6 Practice Yourself

7 Generalized Linear Models

7.1 Problem Setup B
7.2 Logistic Regression .
R
7.3 Poisson Regression § I .
g . e e e e s
7.4 Extensions . . - m. e e
o .. . e e
7.5 Bibliographic Notes B . S
- fm e me
: ; ‘ . - :
7.6 Practice Yourself o 20 40 60 80 100
DAYS
8 Linear Mixed Models
8.1 Problem Setup We now fit a model to check for the change in the rate of events as a function of the days since the
8.2 LMMs in R outbreak

8.3 Serial Correlations in Space/T
glm.3 ¢- plm(Students ~ Days, family = poisson)

8.4 Extensions summary(glm.3)

2.5 Bibliographic Notes

8.6 Practice Yourself

##

9 Multivariate Data Analysis ## Call:

9.1 Signal Detection ## glm(formula = Students ~ Days, family = poisson)
##

9.2 Signal Countin

9 9 ## Deviance Residuals:

9.3 Signal Identification ## Min 1Q Median 3Q Max

9.4 Signal Estimation (*) ## -2.80482 -8.85719 -£.09331 8.63969 1.73696
#it

9.5 Bibliographic Notes

## Coefficients:
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