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Recap: Exercise Solutions

Section 1

Recap: Exercise Solutions
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Recap: Exercise Solutions

Circles

©® Calculate the area of a circle A = 27r? with r = 2 (Qian, 2016)

® Write the circle area formula as a function with named as circle with
parameter r and and calculate the area for r <~ seq(0, 3, 0.1)

© Extension: Extend your function to return a named 1list that
contains the area and the circumference for a given parameter vector r
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Recap: Exercise Solutions

Normal Probability Density Function

@ Calculate the density of the normal probability distribution function
x ~ N (2,1.25) (mean p = 2 and standard deviation o = 1.25) at
x <- seq(0, 4, 0.5) by using the normal probability density

_ (x=)?

1 — . . .
formula (me 2 ) and verify your result by using the function
dnorm (Qian, 2016).
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Recap: Exercise Solutions Solutions

Subsection 1

Solutions
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Recap: Exercise Solutions ~ Solutions

Circles

circle <- function(r) {
result <- list(area = 2 % pi * r"2,
circumference = 2 * pi * r)
return(result)

circle(r = seq(0, 3, 0.5))

## $area

## [1] 0.000000 1.570796 6.283185 14.137167 25.132741
## [6] 39.269908 56.548668

##

## $circumference

## [1] 0.000000 3.141593 6.283185 9.424778 12.566371
## [6] 15.707963 18.849556
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Recap: Exercise Solutions ~ Solutions

Normal Probability Density Function

npdf <- function(x, avg, stdev) {
result <- 1.0 / (sqrt(2*pi*stdev”2)) *
exp(-(x - avg)"2 / (2.0 * stdev~2))
return(result)

npdf ( seq(0, 4, 0.5), 2, 1.25)

## [1] 0.08873667 0.15534884 0.23175324 0.29461611
## [6] 0.31915382 0.29461611 0.23175324 0.15534884
## [9] 0.08873667

dnorm( seq(0, 4, 0.5), 2, 1.25)

## [1] 0.08873667 0.15534884 0.23175324 0.29461611
## [5] 0.31915382 0.29461611 0.23175324 0.15534884
## [9] 0.08873667
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R Tutorial

Section 2

R Tutorial
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R Tutorial

R Tutorial

Every Thursday, 02:00-03:00pm, Room: 314 (here)

Practising R and working on exercises

No lecture, just programming practise and answering questions
Also possible: analysis of your data sets
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Formatting a data set

Section 3

Formatting a data set
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Formatting a data set

CSV files

® CSV - comma separated values

® easiest data format to work with

® can also be used by Microsoft Excel, etc.

® can easily be created from Microsoft Excel file (.xIsx)

® is not a Microsoft Excel Spreadsheet!
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Formatting a data set

CSV files

Example: test.csv

name;age;language;nationality;
eric;33;english;german;
stefanie;32;russian;german;
nino;2;mongolian;german;

Open any text editor
Enter example text

"test csv"

Open "test.csv" in Microsoft Excel
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Formatting a data set

From Excel-file to CSV-file

Datei ~ Start  Einfigen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht Hife

= v LTetumbruch Standard ~ = % E’/ = = EH

& Liberation Sans  ~ |11~ A" A”
U -

s Bk U~ i~ |9 A = Verbinden und zentrieren ~ | B8 ~ % o | 58 % erBnE:(::rg::g LD EETmEmTE | G e o
Zwischenablage Schitart 5 Ausrichtung 5 zani ] Formatvoriagen Zellen
AL - &
A B (o] D E F G H | J K 5
1 cards
2 group 1 2 3 4 5 6 7 8 9 10
3 A -11 -15 il 2 0 5 -4 1 -7 -6
4 B -1 -12 4 7 7 -5 12 9 5 3
5 C 3 -12 20 9 23 1 12 7 5
6 D -6 -10 -1 -3 -20 0 -1 -5 -3 -1
7 E 3 -12 10 8 13 -6 1 -3 6 4
8 F 0 13 1 0 20 7 o] 1 1 2
9 |G -2 -6 0 -4 -10 -1 -8 -10 -5 -2
10 |H 3 9 4 3 9 5 1 0 1 1
11 -8 2 -3 6 13 -1 6 9 5 3
12 J -4 -10 2 1 -4 -5 -1 8 -1 1
13

Typical Microsoft Excel table. Not suitable for using with R.
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Formatting a data set

From Excel-file to CSV-file

Datei ~ Start  Einfigen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht Hife

= ®+ | B Tedumbruch Standard - = @ E’/

& Liberation Sans  ~ |11~ A" A”
U -

B o M=

o Bk U~ i~ |9 A = Verbinden und zentrieren ~ | B8~ % o | 4 88 erBnE:(::rg::g e ZmSE B s
Zwischenablage Schiftart 5 Ausrichtung 5 zanl ] Formatvoriagen Zellen
AL - &
A B (o] D E E e} H | J K L
1 | S— cards 1
2 group 1 2 3 4 5 6 7 8 9 10
3 A -11 -15 il 2 0 5 -4 1 -7 -6
4 B -1 -12 4 7 7 -5 12 9 5 3
5 C 3 -12 20 9 23 1 12 7 5 3
6 D -6 -10 -1 -3 -20 0 -1 -5 -3 -1
7 E 3 -12 10 8 13 -6 1 -3 6 4
8 F 0 13 1 0 20 7 o] 1 1 2
9 |G -2 -6 0 -4 -10 -1 -8 -10 -5 -2
10 |H 3 9 4 3 9 5 1 0 1 1
11 -8 2 -3 6 13 -1 6 9 5 3
12 J -4 -10 2 1 -4 -5 -1 8 -1 1
13

Cells should not be merged.
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Formatting a data set

From Excel-file to CSV-file

Datei ~ Start  Einfigen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht Hife

= ®~ 2 Tedumbruch Standard v ﬁ % E’/ GEE’ Eg ﬁ

0 4 Liberation Sans ~ ~[11 « A A7
-

s Bk U~ i~ |9 A = Verbinden und zentrieren ~ | B8 ~ % o | 58 % Fwa“za‘::’gut:gv JEEEs AT | E e e
Zwischenablage Schitart 5 Ausrichtung 5 zani ] Formatvoriagen Zellen
AL - &
A B (o] D E F G H | J K 5
cards
2 group 3 1 2 3 4 5 6 7 8 9 10
ER— -1 -15 11 2 0 5 4 1 7 6
4 B -1 -12 4 7 7 -5 12 9 5 3
5 C 3 -12 20 9 23 1 12 7 5 3
6 D -6 -10 -1 -3 -20 0 -1 -5 -3 -1
7 E 3 -12 10 8 13 -6 1 -3 6 4
8 F 0 13 1 0 20 7 o] 1 1 2
9 |G -2 -6 0 -4 -10 -1 -8 -10 -5 -2
10 |H 3 9 4 3 9 5 1 0 1 1
11 -8 2 -3 6 13 -1 6 9 5 3
12 J -4 -10 2 1 -4 -5 -1 8 -1 1
13

The first row should be used for table header/ variable names
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Formatting a data set

From Excel-file to CSV-file

Datei ~ Start  Einfigen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht Hife

2 Textumbruch Standard - & @ E’/ & & H

& A A
O LiberationSans ~ ~|11 A" A
M@~

s FKuU-~ b A erbinden und zentrieren ~ | €8 ~ % o0 | 50 % FDVFEY\E:(::?::g by AU BN s
Zwischenablage 5 Schittart [ 5 Zahl 5 Formatvorlagen Zellen
AL - &
A B (o] D E F G H | J K L
1 cards
2 group (D) m (@) @ 5 S (D) @D (9
3 A 11 15 " 2 0 5 -4 1 -7 -6
4 B -1 -12 4 7 7 -5 12 9 5 3
5 C 3 -12 20 9 23 1 12 7 5 3
6 D -6 -10 -1 -3 -20 0 -1 -5 -3 -1
7 E 3 -12 10 8 13 -6 1 -3 6 4
8 F 0 13 1 0 20 7 o] 1 1 2
9 |G -2 -6 0 4 -10 -1 -8 -10 -5 -2
10 H 3 9 4 3 9 5 1 0 1 1
11 -8 2 -3 6 13 -1 6 9 5 3
12 J -4 -10 2 1 -4 -5 -1 8 -1 1
13

® Variable names should be not start with a number or other
non-readable characters.

® Variable names cannot contain characters like £, €, $, %, ~, *, +, -, (,
), []. #, !, ?, <, > or anything that is a operator in R
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Formatting a data set

From Excel-file to CSV-file

Datei  Start  Enfigen  Seenlajout  Formeln  Daten  Uberprifen  Ansicht Hifle & Tellen  © Kon
0 r@ Calibr i A A | = =[S | Brembuc Sunderd B B i | = H : iy O | 4
S | Fru-jE-[a-A- et gz~ | 08~ % aw | G 3 | Oeivde | Mibole Zebomaatagm | Engn oshn oma || Sofin nd St | I
Zuschenablage 15 schitart sl Ausrichtung 5 2an1 5 Formatvoriagen Zellen searveten Iaeen
A1 - fo | group
A B € D E F G H | J K Iy
1 |group _card71 card_2 card_3 card_4 card_5 card_6 card_7 card_8 card_9 card_10
2 A -11 -15 11 -2 0 5 -4 1 -7 -6
3 B -1 -12 4 7 7 -5 12 9 5 3
4 C 3 -12 20 9 23 1 12 7 5 3
5 D -6 -10 -1 -3 -20 0 -11 -5 -3 -1
6 E 3 -12 10 8 13 -6 1 -3 6 4
7 F 0 13 1 0 20 7 0 1 1 2
8 G -2 -6 0 -4 -10 -1 -8 -10 -5 -2
9 H 3 9 4 3 9 5 1 0 1 1
10 | -8 2 -3 6 13 -1 6 9 5 3
11 -4 -10 2 11 -4 -5 -11 8 -1 1
12

Re-formated Microsoft Excel table suitable for using with R. Needs to be
saved as *.csv file.
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Formatting a data set

From Excel-file to CSV-file

Speichern unter

T [ Z > documents > professional > khovd-university > stats-training > demonstrations > age-guessing
@ Zuletzt verwendet

age-guessing-data-excel-exercise

Persanlich Excel-Arbeitsmappe (*xlsx) = | [ speichem
Bxcel-Arbeitsmappe (*xlsx) -
OneDrive - Personlich Excel-Arbeitsmappe mit Makr
stemmler.eric@gmail.com Excel-Binararbeits ("xlsh)
Arbeitsmappe (“.xls) tum

Andere Speicherorte lurch Trennzeichen getrennt) (*.csv)

E@ Dieser PC Einzelnes Webarchiv (*.mht, *mhtmi)

| XML-Daten (*.xml)
Webseite

htm, *html)

e ) Excel-Voriage ("xitx)
@ Ort hinzufugen Excel-Vorlage mit Makros (*xftm)
o7-2003-

Excel 97-2003-Vorlage (*axkt)
B B TExt(Tab!tcpp’—gEtrEth] (et}
Unicode-Text (":txt)
XML-Kalkulatio
Microsoft Excel 5.
CSV (Trennzeichen- getrennt) (*.cs1)

belle 2003 (*xmi)
rbeitsmappe ("xls)

Text (Macintosh) (%xt)
Text (MS-DOS) (* txt)
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R - reading in data

Section 4

R - reading in data
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R - reading in data

R - reading in data

# On windows operating system
read.csv(file = "C:/Users/eric/Desktop/age-guessing-data-excel-exercise.csv")

## group card_1 card_2 card_3 card_4 card_5 card_6 card_7 card_8 card_9 card_10

## 1 A -11 -15 11 -2 0 5 -4 1 =7 -6
## 2 B -1 -12 4 7 7 -5 12 9 5 3
## 3 C 3 -12 20 9 23 1 12 7 5 3
## 4 D -6 -10 -1 -3 -20 0 -11 -5 -3 -1
## 5 E 3 -12 10 8 13 -6 1 -3 6 4
## 6 F 0 13 1 0 20 7 0 1 1 2
## 7 G -2 -6 0 -4 -10 -1 -8 -10 -5 -2
## 8 H 3 9 4 3 9 5 1 0 1 1
## 9 I -8 2 -3 6 13 -1 6 9 5 3
## 10 J -4 -10 2 11 -4 -5 -11 8 -1 1

(Ctri]+[ R | (script editor)
(console)
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R - reading in data

R - reading in data

# install.packages("data.table")
library(data.table)
dt <- fread(input = "age-guessing-data-excel-exercise.csv")

dt
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R - reading in data

R - reading in data

## group card_1 card_2 card_3 card_4 card_5 card_6 card_7 card_8 card_9
## 1 A -11 -15 11 -2 0 5 -4 1 =7
##t 2 B -1 -12 4 7 7 -5 12 9 5
## 3 C 3 -12 20 9 23 1 12 7 5
##t 4: D -6 -10 -1 -3 -20 0 -11 -5 -3
## b5 E 3 -12 10 8 13 -6 1 -3 6
## 6: F 0 13 1 0 20 7 0 1 1
## T G -2 -6 0 -4 -10 -1 -8 -10 -5
## 8: H 3 9 4 3 9 5 1 0 1
## 9: I -8 2 -3 6 13 -1 6 9 5
## 10: J -4 -10 2 11 -4 -5 -11 8 -1
## card_10
## 1: -6
##t 2 3
## 3: 3
##t 4. -1
## b 4
## 6: 2
##t T -2
## 8: 1
## 9: 3
## 10: 1
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R - reading in data

R - reading in data

dt[, total error := abs(card_1) +
abs(card_2) +
abs(card_3) +
abs(card_4) +
abs(card_5) +
abs(card_6) +
abs(card_7) +
abs(card_8) +
abs(card_9) +
abs(card_10)]

dt

® Function abs(x): Compute absolute value of x
® QOperator :=: Create new column in data table
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R - reading in data

R - reading in data

## group card_1 card_2 card_3 card_4 card_5 card_6 card_7 card_8 card_9
## 1 A -11 -15 11 -2 0 5 -4 1 =7
##t 2 B -1 -12 4 7 7 -5 12 9 5
## 3 C 3 -12 20 9 23 1 12 7 5
##t 4: D -6 -10 -1 -3 -20 0 -11 -5 -3
## b5 E 3 -12 10 8 13 -6 1 -3 6
## 6: F 0 13 1 0 20 7 0 1 1
## T G -2 -6 0 -4 -10 -1 -8 -10 -5
## 8: H 3 9 4 3 9 5 1 0 1
## 9: I -8 2 -3 6 13 -1 6 9 5
## 10: J -4 -10 2 11 -4 -5 -11 8 -1
## card_10 total_error
## 1: -6 62
##t 2 3 65
## 3: 3 95
##t 4. -1 60
## b 4 66
## 6: 2 45
##t T -2 48
## 8: 1 36
## 9: 3 56
## 10: 1 57
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R - reading in data

R - reading in data

dt[, mean_error := total_error / 10]
head(dt)

## group card_1 card_2 card_3 card_4 card_5 card_6 card_7 card_8 card_9 card_10

#i#t 1: A -11 -15 11 -2 0 5 -4 1 -7 -6
## 2: B -1 -12 4 7 7 -5 12 9 5 3
## 3: C 3 -12 20 9 23 1 12 7 5 3
## 4: D -6 -10 -1 -3 -20 0 -11 -5 -3 -1
## 5: E 3 -12 10 8 13 -6 1 -3 6 4
## 6: F 0 13 1 0 20 7 0 1 1 2
## total_error mean_error
## 1: 62 6.2
## 2: 65 6.5
## 3: 95 9.5
## 4: 60 6.0
## 5: 66 6.6
## 6: 45 4.5

® Function head(x): Print the first 6 rows of x
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R - reading in data

R - reading in data

fwrite(x = dt, filename = "my-data-set.csv", sep = ";")
® Function fwrite(x): Save data.table x as *.csv file

® .. as file named filename

® .. using separating character sep

Eric Stemmler (Khovd University) Introduction to Statistics and R



Exercises

Section 5

Exercises
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Exercises Creating data sets

Subsection 1

Creating data sets
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Exercises Creating data sets

c()-function

Epidemiological data set: Observations of red deer and wild boar,
tubercolosis (tb), parasite (ecervi) (Zuur et al., 2009)

farm month  year sex length.class length.ct ecervi tb

MO 11 2000 1 1 75.0 0 0
MO 7 2000 2 1 85.0 0 0
MO 7 2001 2 1 91.6 0 1
MO NA NA 2 1 95.0 NA NA
LN 9 2003 1 1 NA 0 0
SE 9 2003 2 1 1055 0 0
QM 11 2002 2 1 106.0 0 0

® Use c() to create a vector of the tb values. Store the result in a
variable named tb.
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Exercises Creating data sets

list()-function

® Use c() to create a second vector of the length.ct values. Store the
result in a variable named length.ct.

© Use 1ist () to create a list using the two vectors length.ct and tb.
Store the result as deer

O Use the function as.data.table() to turn deer into a data.table.
Print the result to the console.
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Quiz

Section 6

Quiz
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® Phone or Computer: https://www.kahoot.it
* Wifi: Platinum
® Password: H2SvsH20
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https://www.kahoot.it

Song S Qian. Environmental and ecological statistics with R. CRC press,
2016.

Alain Zuur, Elena N leno, and Erik Meesters. A Beginner's Guide to R.
Springer Science & Business Media, 2009.
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