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Introduction

Workshop Description

The workshop is a 3-day.

The workshop will cover introduction to machine learning
using R (by Dr.Reem Alotaibi).

Dr.Reem Alotaibi — Intro to Machine Learning Workshop 4/44



Introduction Basic Concepts Basic Statistical Descriptions of Data Data Pre-processing Data Visualisation Summary

Outline

1 Introduction

2 Basic Concepts

3 Basic Statistical Descriptions of Data

4 Data Pre-processing

5 Data Visualisation

6 Summary

Dr.Reem Alotaibi — Intro to Machine Learning Workshop 5/44



Introduction Basic Concepts Basic Statistical Descriptions of Data Data Pre-processing Data Visualisation Summary

Machine Learning
Making Sense of Data

Definition

A branch of artificial intelligence.

Algorithms that learn from data and previous experience.

Motivating Example: Spam Filtering

Task: Spam all emails that the user dose not want.

Experience: A database of previous emails that were
labelled by the user.
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Machine Learning
Making Sense of Data
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Machine Learning Tasks

Supervised Learning Unsupervised Learning

D
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Classification
• Trees

Clustering
• K-means

C
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s

Regression
• Linear regression

Dimensionality Reduction
• PCA
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Machine Learning Tasks
Classification

Age Gender Glucose Diabetics

1 65 male 120 Yes

2 35 female 180 Yes

3 55 female 150 Yes

4 37 male 90 No

5 25 female 105 No

6 56 male 125 ?

Input space
Features, attributes, variables, covariate 
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Output space
Class, label, 

target, 
dependent variable

Classification: Categorical or discrete target
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Machine Learning Tasks
Regression

Month Temp
C

Ice cream sales
SAR/Day

1 Jan 15 501

2 Feb 20 550

3 March 25 600

4 April 27 900

5 May 30 1050

June 35 ?
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et Output space

Target 
dependent variable

Regression: Numerical or continues target

Input space
Features, attributes, variables, covariate 
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Machine Learning Process
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Training VS Test Data
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Training VS Test Data
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K-Cross Validation
Example: 10-cross validation
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Machine Learning Applications
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Machine Learning Applications
Ranking
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Machine Learning Applications
Abnormality Detection: Credit Card Fraud
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Machine Learning Applications
Collaborative Filtering
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Play with Machine Learning

Datasets

UCI: https://archive.ics.uci.edu/ml/datasets.php

KEEL: http://sci2s.ugr.es/keel/datasets.php

Kaggle: https://www.kaggle.com/datasets

LIBSVM:
https://www.csie.ntu.edu.tw/∼cjlin/libsvmtools/datasets/

U.S. open data: https://www.data.gov/

Saudi open data: http://data.gov.sa/en/home

Languages

R

Python (Scikit-learn for ML, Theano for deep learning)

MATLAB
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Play with Machine Learning

Online Platforms

Kaggle: https://www.kaggle.com/

OpenML: https://www.openml.org

Tools with GUI

Weka

RapidMiner

Orange

Neuro Solution
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R for Machine Learning

Getting Started

The R Project website is http://www.r-project.org/.

RStudio is a set of integrated tools designed to help you
be more productive with R.
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R for Machine Learning

Installing and loading packages

install.packages(”package name”)

To load the package type: library(package name)

Example: e1071 package to use SVMs

install.packages(”e1071”) // only once

Library(e1071) //each time you start R
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Basic Functions
Dataset

Loading dataset from R or PC

A list of datasets available in R → data()

Load a particular dataset from R → data(iris)

Load dataset from your pc →
myData< −read.csv(”/Users/reem/Desktop/iris.csv”)
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Basic Functions
Dataset

Loading dataset from url

library(curl)

urlfile < −’https://archive.ics.uci.edu/ml/machine-
learning-databases/auto-mpg/auto-mpg.data’

test < −read.csv(curl(urlfile))
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Basic Functions
Dataset

Summarizing the dataset

View dataset type name → iris

Preview the first 6 rows → head(iris)
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Basic Functions
Dataset

Summarizing the dataset

Find the dimensions of the dataset → dim(iris)

A quick overview of the dataset → str(iris)
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Basic Functions
Dataset

Summarizing the dataset

Display the summary of the dataset → summary(iris)
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Basic Functions
Partitioning Dataset

Train-Test partitioning

Use 75% of data to train and the remaining for testing
the model.
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Basic Functions
Partitioning Dataset

10-fold Cross Validation

Split the data into 10 folds and use these folds to split
the data.
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Data Pre-processing

Basic Methods

“center“: subtract mean from values.

“scale“: divide values by standard deviation.

“center“ and “scale“: standardize your data (mean=0,
standard deviation=1).

“range“: normalize values.

“pca“: transform data to PCA.
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Data Pre-processing

Example: Mean-centering

The center method calculates the mean for an attribute
and subtracts it from each value.The resulting variable
will have a zero mean.
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Data Pre-processing

Example: Standardiztion

The standardiztion method transforms the variables in
such a way they have a zero mean and standard deviation
1.
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Data Visualisation
Univariate Plots

BoxPlot

It gives you a clearer idea of the distribution of the input
attributes.
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Data Visualisation
BoxPlot Example
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Data Visualisation
Univariate Plots

BarPlot

Plot class distributions → plot(y)
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Data Visualisation
Univariate Plots

Histogram

Plot class distributions → hist(y)
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Data Visualisation
Histogram Example
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Data Visualisation
Multivariate Plots

Scatter Plots

It shows the interaction between attributes.
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Data Visualisation
Scatterplot Example
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Summary

Wrap-up

step-by-step to start your first machine learning project
using R.

qplot is the simplest choice if you are dealing with input
vectors.

ggplot and ggplot2 for data frames.

?FunctionName in R to get help.

Day 2

Try some machine learning algorithms.
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