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In this session, we will cover some of the basic
R lessons and principles of descriptive

statistics. =5 / \

Four basic R lessons

Data scientific method

Data Cleaning

Data Exploration (Measures of Central
Tendency and Variability)

5. Data Visualisation (Barplot, Boxplot,
Histogram and Scatter Plot)

A WN -



Presenter
Presentation Notes
We will be initiating discussions with you and your fellow learners as we go. Please feel welcome to use the discussions to ask questions if you’re struggling, and to help other people if they’re stuck. We won’t be able to answer every question directly, but we will try to respond to common problems and questions as the course proceeds. We’ll guide you and your fellow learners through the course together at the same pace, so you can support each other and have productive discussions.


1.Four basic R lessons
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Containing the Executes pre-programmed

result of the code using inputs called
function arguments
{ 1 . 23
obj <- fun(arg)
t 1

Creates/changes the object to the left
to be the result of the function to the right

# an object called x
X <- ¢(1,2,3,4)

# an object that contains the mean() of x
mean_of_x <- mean(x)

# print the object
print(mean_of_x)

[1] 2.5


Presenter
Presentation Notes
R Object-oriented programming (OOP) is a way of writing computer programs which is using the idea of "objects" to represent data and methods. 

In R, in order to be executed, a function always needs to be written with parentheses, even if there is nothing within them (e.g., ls()). If one just types the name of a function without parentheses, R will display the content of the function


2. Functions reside in packages

Install new package with install.packages()

# install package: only do this once! o
install.packages("dplyr™)

package: :name | package:::name

Functions Hidden
functions

Help files
Load existing packages with library() petasets Higneties)
# load package: EVERY TIME you write code
Tibrary(dplyr)

data(name) ?name
??name

2cor

oor sy

R Documentaton
c .

, Variance and C (

Description

Don’t forget to find help with ?
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Presentation Notes
Question mark
Packages and libraries has plugin to add into R environment


3. Data reside in data frames

Two-dimensional array where columns are variables and rows are the observations.

Data frame Vector

M columns (variables)

Id sex age height 0 columns

male 44 174

male 65 180

N rows (cases)

male 31 168

N elements (cases)
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Presenter
Presentation Notes
two-dimensional array-like structure in which each column contains values of one variable and each row contains one set of values from each column.


Get familiar with data structure/type. In R you can str() to check it out.

numeric character logical

42 - L TRUE
3.14 "hi" FALSE

factor

Wi
a

Levels: a


Presenter
Presentation Notes
Data structures are very important to understand because these are the objects you will manipulate on a day-to-day basis in R. Dealing with object conversions is one of the most common sources of frustration for beginners.


2. Data Scientific Method
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Presenter
Presentation Notes
The scientific method is a procedure that has characterized the field of natural science since the 1700s; it consists of a series of systematic steps — which ultimately aim to either validate or reject a statement (hypothesis).


Understand

Hypothesize

Identify

Process

THE
DATA
SCIENTIFIC
METHOD

Analyze

Communicate
Conclude

https://towardsdatascience.com/a-data-scientific-method-80caa190dbd4



Presenter
Presentation Notes
the scientific method can be seen as an iterative method to standardize the process of conducting experiments, so that all experiments may produce more valuable, reliable results.


In a similar manner, we would like a standardized methodology for data science; that is, a method which prioritizes the obtaining of information that is relevant to the goal of the analysis.

Understand
This “understand” stage is all about getting a general feel for the data itself.


https://towardsdatascience.com/a-data-scientific-method-80caa190dbd4

Cleaning and organizing data

Data preparation accounts for about 80% of the work of data scientists

What data scientists spend the most time doing

® Building training sets: 3%

® (Cleaning and organizing data: 60%
® Collecting data sets; 19%

@ Mining data for patterns: 9%

® Refining algorithms: 4%

® Other: 5%

https://www.forbes.com/sites/gilpress/2016/03/23/data-preparation-most-time-consuming-least-enjoyable-data-science-task-survey-says/#22eaab266f63
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Presenter
Presentation Notes
the scientific method can be seen as an iterative method to standardize the process of conducting experiments, so that all experiments may produce more valuable, reliable results.


In a similar manner, we would like a standardized methodology for data science; that is, a method which prioritizes the obtaining of information that is relevant to the goal of the analysis.

Understand
This “understand” stage is all about getting a general feel for the data itself.


https://www.forbes.com/sites/gilpress/2016/03/23/data-preparation-most-time-consuming-least-enjoyable-data-science-task-survey-says/#22eaab266f63

3. Data Cleaning
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Presenter
Presentation Notes
A measure of central tendency is a single value that describes the way in which a group of data cluster around a central value. To put in other words, it is a way to describe the center of a data set. There are three measures of central tendency: the mean, the median, and the mode.

https://towardsdatascience.com/intro-to-descriptive-statistics-and-probability-for-data-science-8effec826488


Before we start exploring our data, we need to perform a
set of data cleaning steps in order to enhance the quality

Steps

Variable names
Missing values
Categorical variables

Data manipulation

of our dataset.

Actions

Removing inappropriate column names
Checking how complete is your dataset
Converting to dummy and factor variable

Filtering subset of data



Before we start exploring our data, we need to perform a
set of steps in order to enhance the quality
of our dataset.

Steps Actions

Variable names Removing inappropriate column names

Categorical variables | Converting to dummy and factor variable



Missing values are those observations in your dataset that are empty.

If the missing values are not handled properly, then we might end >
up drawing invalid conclusions about our data.

In R, missing values are often represented by NA or some other
value that represents empty responses (i.e. -99).

Explore the best strategy to deal with missing data (i.e. imputation
methods).



Process of choosing a smaller part your data and using that subset BEEE

for analysis. ...
il

Filtering generally is used to: === —> ==.

Look at records from particular period.
Exclude errors or “bad” observations from your analysis.

You need to specify the rule or logic to identify cases: Filter(starwars, species == "Human")
filter(starwars, mass > 1000)


Presenter
Presentation Notes
It describes a whole set of data with a single value that represents the centre of its distribution. There are three main measures of central tendency:

https://dplyr.tidyverse.org/reference/filter.html

Weisberg H.F (1992) Central Tendency and Variability, Sage University Paper Series on Quantitative Applications in the Social Sciences, ISBN 0-8039-4007-6 p.2


5. Data Exploration
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Presenter
Presentation Notes
A measure of central tendency is a single value that describes the way in which a group of data cluster around a central value. To put in other words, it is a way to describe the center of a data set. There are three measures of central tendency: the mean, the median, and the mode.

https://towardsdatascience.com/intro-to-descriptive-statistics-and-probability-for-data-science-8effec826488


Once we ‘clean’ the data, we always look for ways to
understand our dataset. Some of the common
measurements in descriptive statistics are
and :

Type Examples

Central

Mean, mode, median
Tendency

Variability Variance, standard deviation

“Helping you in the discovery process”
Classic EDA book, Tukey (1977)



It describes your data with a single value that represents the centre of its distribution. The main
measures of central tendency are:

It is the sum of the observation divided by the
sample size. It is affected by extreme values and

missing values. In R you can use mean().

40 1
351
30 1
251

201

Mean =

33 33

31 [ ] [ ]
2 oo =299} ——o
) [ ] 30 30

28 + 31 + 28+. ..

= 29.9
10

It is the middle value of your data. It splits the
data in half and called 50th percentile. In R, you
can use median().

# Age of the participants
c(28,31,28,37,30,33,25,33,24,30)

"®o 8
T

unigqviwnich.max(tabulate(match(v, uniqv)))]

How old are a;/())u? n = 10 participants

> getmode(
[1] 28


Presenter
Presentation Notes
A measure of central tendency is a single value that describes the way in which a group of data cluster around a central value. To put in other words, it is a way to describe the center of a data set. There are three measures of central tendency: the mean, the median, and the mode.

If there are two numbers that appear most often (and the same number of times) then the data has two modes. This is called bimodal. If there are more than 2 then the data would be called multimodal. If all the numbers appear the same number of times, then the data set has no modes

Weisberg H.F (1992) Central Tendency and Variability, Sage University Paper Series on Quantitative Applications in the Social Sciences, ISBN 0-8039-4007-6 p.2


It is the degree of distortion from a symmetrical or normal distribution:

Mean
Median Median
Mode
Mode {- Mean )
: )
) I
I
I
1 I
1 I
1 ]
¥ I
] ]
1 1
Positive Symmetrical
Skew Distribution

Negative
Skew
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Presentation Notes

In case of a positively skewed frequency distribution, the mean is always greater than median and the median is always greater than the mode.
 means when the tail on the right side of the distribution is longer or fatter. 

In case of a negatively skewed frequency distribution, the mean is always lesser than median and the median is always lesser than the mode.
is when the tail of the left side of the distribution is longer or fatter than the tail on the right side




It represents the amount of dispersion of your
dataset. How spread out are the values?

All interesting data processes have variability:

Daily new cases of COVID-19 change over
time.

Individual patients respond to drugs
differently.

If there was no variability, statistics would be
not longer needed.

COUNTRIES BEATING COVID-19

02721 03/07 03/ 04/06 04721 05/06 02721 03707 03/, 04706 04/21 05/06 & " /Chlr/]a i
Netherlands Spain B
al cases: 428 total cases: 224348 e

\\\\\\\\\\\\\\\\\

https://www.endcoronavirus.org/countries#action

+15% +7% 3% -12% +0%
@ @ | @ @

i I


Presenter
Presentation Notes
George Woodbury (2001). An Introduction to Statistics. Cengage Learning. p. 74. ISBN 0534377556.

https://www.programmingr.com/tutorial/range-in-r/

. The quartiles can be determined in the same way we determined the median, except we consider each half of the data set separately.
We have 10 observations. We know that median is the average of the middle. So we have 4 observation to the left, two in between to calculate and ten to the right. So until the media we have 5 observations meaning that the median of this half of distribution is gonna be the middle, so 28 as Q1. we make same logit of the other half distribution
http://sphweb.bumc.bu.edu/otlt/mph-modules/bs/bs704_summarizingdata/bs704_summarizingdata7.html

https://www.endcoronavirus.org/countries#action

The most common measures of statistical variability (or dispersion) are:

- It helps determine the size of the data

spread.

- Average of the squared differences from the

mean.

7. = the number of observations

You can use the var() function in R.

28 28
25 24

123 456 7 8 9 10

- It measures the absolute variability of the

dispersion.

- Square root of the variance.

You can use the sd() function in R.

Stand. Dev.= \/

(28 — 29.9)2 4 (31 — 29.9)2+. ..

10-1

= 3.90
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Presentation Notes
The sample variance, s2, is used to calculate how varied a sample is. A sample is a select number of items taken from a population. For example, if you are measuring American people’s weights, it wouldn’t be feasible (from either a time or a monetary standpoint) for you to measure the weights of every person in the population. The solution is to take a sample of the population, say 1000 people, and use that sample size to estimate the actual weights of the whole population. The variance helps you to figure out how spread out your weights are.

It is calculated by taking the average of the squared deviation of each value from the mean.

SD: its calculated by taking the square root of the variance

Interpretation
The standard deviation is measured in the same unit as the mean, whereas variance is measured in squared unit of the mean.


Example: two samples with same mean but
different variances

400, Average = 100
.

[
[ == SD=10

mm SD =50

350
300

2504
Low standard deviation (SD) values -> most of data are very close to the mean

200] High standard deviation (SD) values -> your observations are spread out

Number per bin

<0 0 10 20 30 40 50 60 70 80 90 100110 120130140 150 160 170 180 190 200 210 220 230+
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Example of samples from two populations with the same mean but different variances. The red population has mean 100 and variance 100 (SD=10) while the blue population has mean 100 and variance 2500 (SD=50).

A low standard deviation indicates that the values tend to be close to the mean (also called the expected value) of the set, while a high standard deviation indicates that the values are spread out over a wider range.


5. Data Visualisation
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Presentation Notes
Often a better way to understand and present data as a graph. In this chapter, you'll learn the essential skills of data visualization using the R package, and you'll see how the dplyr and ggplot2 packages work closely together to create informative graphs.  you'll learn how to create bar plots, histograms, and boxplots. You'll see how each plot requires different methods of data manipulation and preparation, and you’ll understand how each of these plot types plays a different role in data analysis.


Once we explore the data with descriptive statistics, we
can use to show and some (un)expected

aspects of our dataset, and

V74
CONITED STATES /

CoRONAVRUS | /1 )
DEATHS TODAY ~

oUs o || CTY AREA

CASES ONE C NORUAY

WEEK AGO +SUEDEN

PER CAPITA T

RATIO BETWEEN
L < FRANCE AND SPAIN

NEGATIVE TEST RESULTS PER
GOOGLE SEARCH FOR “COVID*
(LoG seALE)

IM A HUGE FAN OF WEIRD GRAPHS, BUT EVEN I ADMIT SOME
OF THESE CORONAVIRUS CHARTS ARE LESS THAN HELPFUL.

https://xkcd.com/



https://xkcd.com/

Bar plots

12

Comparison of categorical data. 10
2-dimensional: .
category axis:: group 6
value axis:: value (e.o. number of students)
4 —
Use bar plot when you have many categories. , | I
Order categories to transmit a clear message. 0
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very long group name 1
very long group name 2
very long group name 3
very long group name 4
very long group name 5


Presenter
Presentation Notes
A bar plot is a plot that presents categorical data with rectangular bars with lengths proportional to the values that they represent. A bar plot shows comparisons among discrete categories. One axis of the plot shows the specific categories being compared, and the other axis represents a measured value.


Histogram of Age Distribution of age Annual Years 2018 and 2020

Similar to bar plot but it represents a
(i.e. age) variable.

15

x-axis:: scale of measurements (22¢) 3 o
y-axis:: number of times occurred 3

&
Visual representation of data distribution ©

(e.g. mean, median, outliers)

20 25 30

age
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Presentation Notes
X-axis: The X-axis are intervals that show the scale of values which the measurements fall under.
Y-axis: The Y-axis shows the number of times that the values occurred within the intervals set by the X-axis.
The bars: The height of the bar shows the number of times that the values occurred within the interval, while the width of the bar shows the interval that is covered. For a histogram with equal bins, the width should be the same across all bars.


Descriptive values of your dataset (minimum
value, first quantile, the median, the third
quartile and the maximum value)

Display boxplot and histogram together
provides greater

Uniform distribution
5

4
3
2
1

Peaked symmetric

12
8
4

8
6
4
2

Skewed left

4 8 12 16 20 24 28

" Ta"8"12"16'20 24 28

"4 78 1271620 24 28"

30 4

254

15 4

O

O

uniform

peaked symm

skewed
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Presentation Notes
Minimum value, as its name suggests, is the smallest value in the data set
Maximum value is the largest value in the dataset
Median value is value of the data point at the middle of the data set. E.g. if your sample has 15 data points, value of the 8th data point would be the median. However, in case there are 16 values, the median would be an average of the 8th and 9th data points.
Lower Quartile is actually a median value of the lower half of the data points
Upper Quartile is a median value of the upper half of the data points


Axes = variables.

o
o . . P
Points in two-dimensional space. A S S S S A

df$x

Useful for small-medium size dataset.

Look for structure patterns: or 5 o - .
relationship. < ’ T
2 & 8 8 10
mydat$LotR

Scatter plot - No association


Presenter
Presentation Notes
Each row in the data table is represented by a marker whose position depends on its values in the columns set on the X and Y axes.


Science

VISUALIZE, MODEL, TRANSFORM, TIDY, AND IMPORT DATA

Hadley Wiclkham &
Garrett Grolemund

https://rd4ds.had.co.nz/



Presenter
Presentation Notes
Each row in the data table is represented by a marker whose position depends on its values in the columns set on the X and Y axes.

https://r4ds.had.co.nz/

Let’s practise!

Questions?
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Presentation Notes
Each row in the data table is represented by a marker whose position depends on its values in the columns set on the X and Y axes.
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