


Who are we?

Center for Health Data Science

® Data Science Research Groups

e SUND Datalab Thilde T.!.<.|§e__n g Helene Wegener

https://heads.ku.dk/




What will | Learn?

Base R and
Tidyverse

Scripting

Functions, for-loops, if-else

statements

R script ano Advanced Data -
G | | Modelling
Wrangllng using Linear regression, random
forrest

Tidyverse




Program

Day 1 Day 2 Day 3
08:30-09:00 Installation Issues + Coffee Wb Optional Q&A + Coffee WP Optional Q&A + Coffee §b
09:00-09:15 Introduction to course
09:15-10:00 Presentation 1: Base R Functions, for-loops,
10:00-10:45 Exercise 1: Base R

10:45-11:00




Program

+ 2*15 minut break

Day 1 Day 2 Day 3
08:30-09:00 Installation Issues + Coffee 08:30-09:00 Optional Q&A + Coffee 08:30-09:00 Optional Q&A + Coffee
09:00-09:15 Introduction to course 09:00-09:15 Functions, for-loops, if-else statements 09:00-09:15
09:15.10:00 Presentation 1: Da’Fa Clean-Up in Base R and 09:15.10:00 09:15.10:00
Tidyverse
10:00-11:15 Exercise 1: Data Clean-Up 10:00-10:45 10:00-10:45
11:15-12:00 Presentation 2: Advanced Data Wrangling 11:00-12:00 11:00-12:00
12:00-13:00 Lunch 12:00-13:00 Lunch 12:00-13:00 Lunch
13:00-14:45 Exercise 2: Advanced Data Wrangling 13:00-14:30
14:45-15:15 Presentation 3: Advanced ggplot2? 14:45-15:15 13:00-16:00 Project work
15:15-16:00 Exercise 3: Advanced ggplot2? 15:15-16:00
16:00 See you tomorrow! 16:00 See you tomorrow! 16:00 Wrap up + Bye Byel







R script Quarto

® Flat script ® Markdown-based
O Submit to HPC ® Render to get a nice report in html or website
® Comment script and build structure using # ® Headers and text

® Source




R for Data Science - How to Quarto

AUTHOR
Datalab HeaDS
Load Packages
o library(tidyverse)
R script Quarto
p Load Data
o o &\ ;"’ - HJ — » Go to ﬁle/fUnCtion 0 v AddlnS - QO - O]~ | &= | A Go tofile/function -~ Addins ~ diabetes <- read_excel('~/Desktop/Datalab/RdDataScience/data/diabet:
4| Quarto_example.gmd -
R} R_script_example.R - i enderon Save =, (= Render - KC| =#Run ~ 4G ~
—] ; : Source | Visual RB I qf Normal ~ ;zRg 7 @ Format -~ Insert - | Table - : = Outline lnspect Data
Source on Save | /- LondPa. e
1 v HHHHH title: "R for Data Science - How to R script” |p"
2 # R for Data Science - How to R script # o o HeaDs ) A
3 # Author: DatalLab HeaDS # editors visual (1) 100 8
4 # Date: 8 No_vme_ber' 2024 # Check structure of data
S v HHHHH AR Load Packages
6 o BN stridiabetes)
7 ~ HHHHH R R R R E::gzgigﬁgm Hibila [18 x B] (533 SH1.r/Ehi dnta trans)
8 ~ R Load Packages ###HHHHHHHHHHHHHHIH $ ID : chr [1:1@0] “ID_035" “ID_82@" "ID_29@" “ID
v $ Fasting_Blood_Sugar : num [1:1@0] 157 146 128 134 157 101 144 14
9 ################################################### Load Data $ sttngal_Blood_gu;ar: :u- (1:100) 204 178 177 206 206 250 204 18
10 library(tidyverse) iz r} =) § HbAlc : num (1:100) 5.8 6.3 6.6 8 6.9 7.4 6.9 5.9 { |
i; libr'ar'y(r'eadxl) i diabetes <- read_excel('~/Desktop/Datalab/R4DataScience/data/diabetes_toy.x1sx") : ls\g)e( ::: :11::: 3:3'1].:"63"‘:?.;6“::1? ::ai:"S?.
Inspect Data § BMI : num [1:100) 33.7 26.5 26 22.9 25.7 24.4 25
13 ~ HHHH R o ¥ Blood_Prassurs : num [1:160) 122 126 137 126 115 121 116 1M
14 - ###HHHHHRIIHEE Load Data #HHAHHHHHIITHHRRIIHSY Check dimensions of data heck for NA's in each column

HHH R g;}ncmbetes) TP PP
diabetes <- read_excel('~/Desktop/Datalab/R4DataScience/data/diabetes_toy.xlsx")

Check structure of data Re n d e r tO h tm | ID Fasting_Blood_Sugar Post_Meal_Blood_Sugar
B oo ‘ Aoe sex
B RRRIIE Tnspect Data H#HHHHIIIIHIHHHIIY e o s preces °
B Check for NA's in each column 0 T

{r}
# Check dimensions of data colsuns(is.natdiabetes)) Exploratory Data Analysis

dim(diabetes) Exploratory Data Analysis Plot distribution of BMI

Plot distribution of BMI

# Check structure of data diabetes %>%
ggplot(aes(x = BMI)) +

26 Stf’(diabeteS) g:ibetes %% geom_histogram(bins = 1@)

27 ggplot(aes(x = BMI)) +
geom_histogram(bins = 10)

28 # Check for NA's in each column

29 colSums(is.na(diabetes))

30

31 ~ HHRHRHR R R R
32 ~ ###HEEHE Exploratory Data Analysis ####HHHIHH
33 ~ KRR R R R R R
34

35 # Plot distribution of BMI

36 diabetes %>%

37 ggplot(aes(x = BMI)) +

38 geom_histogram(bins = 10)

39

40



R project

R4DS

presentations

D

...].xIsx diabetes.xlsx presentation0.gmd




Exercise O

R script and Quarto







Base R Tidyverse

® Basic library that is pre-installed in R ® A collection of packages such as
® Supports older versions of R O dplyr (data manipulation, $>%)
e Efficient for small tasks O ggplot2 (visualization)

® Complex worktlows are doable, but syntax O tidyr (reshaping)

can be convoluted

O readr (reading data)

O Specity data frame multiple times O stringr (string manipulation)

® Moderen and intuitive syntax, even for complex

workflows

® Assumes tidy data (each column is a variable,

and each row is an observation)




Cheat Sheet - Base R and Tidyverse

Base R

Tidyverse

Select columns

df [, c(“coll”, “col2”)]

df %$>% select (coll, col2)

Access one column

dfScoll
df [ [Ycoll”]]

df %>% pull (coll)

Add new column

df$col new <- list new

df <- df 3>%
mutate (col new = list new)

Filter rows

df [dfScoll < 10 , ]

df $>% filter (coll < 10)

Remove rows with NA's

df [complete.cases (df baseR),

]

df %>% drop na/()



Exercise 1

Base R and Tidyverse







Long and wide format

Average diameter

Tree species
cm

tree_long <- tree_wide %>%
pivot_longer(cols = starts_with("Site"),
names_to = "Site",
values_to = "Average diameter (cm)")

Site A Site B Site C Site D

BRETEn

Type species

Quercus alba

Quercus alba Site B 17

Quercus alba Site C 14

Quercus alba

tree_wide <- tree_long %>%
pivot_wider(names_from = Site,
values_from = "Average diameter (cm) )




tree_long_nested <- tree_long %>%
group_by( "Type species ) %>%
nest(Data = c(Site, "Average diameter (cm) )) %%
ungroup()

Nesting

Tree species Site Average diameter (cm) Type species Data

Quercus alba

Quercus alba tree_long_nested %>%
filter( Type species == 'Quercus alba') %>%
Quercus alba pull(Data)

Quercus alba

Average diameter (cm)

29

17

14

42




Exercise 2

Advanced Tidyverse




19






Functions




[f-statements







