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Introduction

ÅOverview of Machine Learning, 

ÅKey Terminology and task of ML, 

ÅApplications of ML,

ÅSoftware Tools
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ÅMachine learning is actively being used today, 
ǇŜǊƘŀǇǎ ƛƴ Ƴŀƴȅ ƳƻǊŜ ǇƭŀŎŜǎ ǘƘŀƴ ȅƻǳΩŘ 
expect.
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INFORMATION EXPLOSION

DATA IS THE NEW 
OIL

Yesterday, more data was

created on our planet than the

entire data created in the 20th

century



WHAT IS DATA SCIENCE

WHAT IS DATA 
SCIENCE

Data Science 
is an interdisciplinary field of 

scientific methods, processes, 

algorithms and systems to 

extract knowledge or insights 

from data.Lorem Ipsum is simply dummy txt of the printing 

and typesetting industry. Lorem Ipsum has 

been the industry's standard.



AI ML DL NLP

Email

Password

Cancel Login

The theory and development of 

computer systems able to perform 

tasks normally requiring human 

intelligence, such as visual perception, 

speech recognition, decision-making, 

and translation between languages

What is AI



Machine learning

ÅInsight ƻǊ ƪƴƻǿƭŜŘƎŜ ȅƻǳΩǊŜ ǘǊȅƛƴƎ ǘƻ ƎŜǘ ƻǳǘ ƻŦ ǘƘŜ 
Ǌŀǿ Řŀǘŀ ǿƻƴΩǘ ōŜ ƻōǾƛƻǳǎ ŦǊƻƳ ƭƻƻƪƛƴƎ ŀǘ ǘƘŜ ŘŀǘŀΦ 

ÅFor example, in detecting spam email, looking for the 
occurrence of a single word may not be very helpful. 

ÅBut looking at the occurrence of certain words used 
together, combined with the length of the email and 
other factors, you could get a much clearer picture of 
whether the email is spam or not. 

ÅMachine learning is turning data into information.
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²Ƙȅ ά[ŜŀǊƴέ Κ
ÅMachine learning is programming computers to 

optimize a performance criterion using example 
data or past experience.
Å¢ƘŜǊŜ ƛǎ ƴƻ ƴŜŜŘ ǘƻ άƭŜŀǊƴέ ǘƻ ŎŀƭŎǳƭŀǘŜ ǇŀȅǊƻƭƭ
ÅLearning is used when:
ïHuman expertise does not exist (navigating on Mars),
ïHumans are unable to explain their expertise (speech 

recognition)
ïSolution changes in time (routing on a computer 

network)
ïSolution needs to be adapted to particular cases
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²Ƙȅ ά[ŜŀǊƴέ Κ

ÅMachine learning lies at the intersection of 
computer science, engineering, and statistics and 
often appears in other disciplines.
ÅMachine learning uses statistics.
ÅǿŜ ŘƻƴΩǘ ƪƴƻǿ ŜƴƻǳƎƘ ŀōƻǳǘ ǘƘŜ ǇǊƻōƭŜƳ ƻǊ 
ŘƻƴΩǘ ƘŀǾŜ ŜƴƻǳƎƘ ŎƻƳǇǳǘƛƴƎ ǇƻǿŜǊ ǘƻ ǇǊƻǇŜǊƭȅ 
model the problem.
ÅFor these problems we need statistics. 
ÅFor example, the motivation of humans is a 

problem that is currently too difficult to model.
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Machine Learning?

ÅOptimize a performance criterion using 
example data or past experience.

ÅRole of Statistics: Inference from a sample

ÅRole of Computer science: Efficient algorithms 
to
ïSolve the optimization problem

ïRepresenting and evaluating the model for inference
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What We Talk About When We  Talk 
!ōƻǳǘά[ŜŀǊƴƛƴƎέ

ÅLearning general models from a data of particular 
examples 

ÅData is cheap and abundant (data warehouses, 
data marts); knowledge is expensive and scarce. 

ÅExample in retail: Customer transactions to 
consumer behavior: 
tŜƻǇƭŜ ǿƘƻ ōƻǳƎƘǘ ά.ƭƛƴƪέ ŀƭǎƻ ōƻǳƎƘǘ άhǳǘƭƛŜǊǎέ  
(www.amazon.com)

ÅBuild a model that is a good and useful 
approximationto the data.
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ÅSensors and the data deluge

ÅMachine learning will be more important in the 
future
ïworld has moved from manual labor to what is known 

as knowledge work.

ÅWith so much of the economic activity dependent 
ƻƴ ƛƴŦƻǊƳŀǘƛƻƴΣ ȅƻǳ ŎŀƴΩǘ ŀŦŦƻǊŘ ǘƻ ōŜ ƭƻǎǘ ƛƴ ǘƘŜ 
data. 

ÅMachine learning will help you get through all the 
data and extract some information
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Key terminology
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ÅFeatures or attributes are the individual 
measurements that, when combined with 
other features, make up a training example. 

ÅThis is usually columns in a training or test set.
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Learning Method
Å ¢ƻ ǘŜǎǘ ƳŀŎƘƛƴŜ ƭŜŀǊƴƛƴƎ ŀƭƎƻǊƛǘƘƳǎ ǿƘŀǘΩǎ ǳǎǳŀƭƭȅ ŘƻƴŜ ƛǎ ǘƻ ƘŀǾŜ ŀ 

ï training set data 
ï test set. 

Å Step 1:  the program is fed the training examples; this is when the 
machine learning takes place. 

Å Step 2 : test set is fed to the program. 
Å ¢ƘŜ ǘŀǊƎŜǘ ǾŀǊƛŀōƭŜ ŦƻǊ ŜŀŎƘ ŜȄŀƳǇƭŜ ŦǊƻƳ ǘƘŜ ǘŜǎǘ ǎŜǘ ƛǎƴΩǘ ƎƛǾŜƴ ǘƻ ǘƘŜ 

program, and the program decides which class each example should 
belong to. 

Å The target  variable or class that the training example belongs to is then 
compared to the predicted value, and we can get a sense for how 
accurate the algorithm is. 
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Key tasks of machine learning

ÅAssociation

ÅSupervised Learning

ïClassification

ïRegression

ÅUnsupervised Learning

ÅReinforcement Learning
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Key tasks of machine learning
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How to choose the right algorithm

ÅLŦ ȅƻǳΩǊŜ ǘǊȅƛƴƎ ǘƻ ǇǊŜŘƛŎǘ ƻǊ ŦƻǊŜŎŀǎǘ ŀ ǘŀǊƎŜǘ 
value, then you need to look into supervised 
learning.
Ådiscrete value like Yes/No, 1/2/3, A/B/C, or 

Red/Yellow/Black? 
ÅIf so, then you want to look into classification.
ÅIf the target value can take on a number of values, 

say any value from 0.00 to 100.00, or -999 to 999, 
or + to -, then you need to look into regression.
ÅElse then unsupervised learning
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How to choose the right algorithm

Åtrying to fit your data into some discrete 
groups? 

Åyou should look into clustering. 

ÅDo you need to have some numerical estimate 
of how strong the fit is into each group? 

ÅIf you answer yes, then you probably should 
look into a density estimation algorithm.
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Steps in developing a machine 
learning application

ÅCollect data.

ÅPrepare the input data.

ÅAnalyze the input data.

ÅTrain the algorithm.

ÅTest the algorithm

ÅUse it.
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Applications of ML - Learning 
Associations

ÅBasket analysis: 

P (Y | X ) probability that somebody who buys 
Xalso buys Y where Xand Yare 
products/services.

Example: P ( chips | beer ) = 0.7
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Applications of 
ML Classification

ÅExample: Credit 
scoring
ÅDifferentiating 

between low-risk
and high-risk
customers from 
their incomeand 
savings

Discriminant:IF incomeҔ ʻ1 AND savingsҔ ʻ2

THENlow-risk ELSEhigh-risk
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Classification: Applications

ÅAka Pattern recognition
ÅFace recognition: Pose, lighting, occlusion 

(glasses, beard), make-up, hair style 
ÅCharacter recognition: Different handwriting 

styles.
ÅSpeech recognition: Temporal dependency. 
ÅMedical diagnosis: From symptoms to illnesses
ÅBiometrics: Recognition/authentication using 

physical and/or behavioral characteristics: Face, 
iris, signature, etc
Å...
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Face Recognition

Training examples of a person

Test images

ORL dataset,

AT&T Laboratories, Cambridge UK
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Regression

ÅExample: Price of a 
used car

Åx : car attributes

y : price

y = g (x | ɗ )

g ( ) model,

ɗ parameters

y = wx+w0
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Supervised Learning: Uses
ÅPrediction of future cases: Use the rule to 

predict the output for future inputs

ÅKnowledge extraction: The rule is easy to 
understand

ÅCompression:

ÅOutlier detection: Exceptions that are not 
covered by the rule, e.g., fraud
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Unsupervised Learning

Å[ŜŀǊƴƛƴƎ άǿƘŀǘ ƴƻǊƳŀƭƭȅ ƘŀǇǇŜƴǎέ

ÅNo output

ÅClustering: Grouping similar instances

ÅExample applications
ïCustomer segmentation in CRM

ïImage compression: Color quantization

ïBioinformatics: Learning motifs
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Reinforcement Learning

ÅLearning a policy: A sequenceof outputs

ÅNo supervised output but delayed reward

ÅCredit assignment problem

ÅGame playing

ÅRobot in a maze

ÅMultiple agents, partial observability, ...
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Software Tools ςMachine Learning
ÅScikit-learn Developers. Scikit-learn. 
ÅSuper Data Science
ÅThe Shogun Team. Shogun. 
ÅAccord.NetFramework. Project: Accord Framework/AForge.net 
ÅApache Singa: http://singa.apache.org/en/index.html
ÅApacheSoftwareFoundation. Apache Mahout
ÅApacheSoftwareFoundation. Spark Mllib
ïpractical machine learning scalable and easy. (all algms) 

http://spark.apache.org/mllib/
ÅTensorFlowby Google
ÅCloudera Oryx2 built on Apache Spark and Apache Kafka for real-

time large scale machine learning.
ÅAmazon Machine Learning 

(AML) https://aws.amazon.com/machine-learning/
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²ƘŀǘΩǎ .ƛƎ 5ŀǘŀΚ
No single definition; here is from Wikipedia:

ÅBig datais the term for a collection of data sets so large and 
complex that it becomes difficult to process using on-hand 
database management tools or traditional data processing 
applications. 

ÅThe challenges include capture, curation, storage, search, 
sharing, transfer, analysis, and visualization. 

ÅThe trend to larger data sets is due to the additional 
information derivable from analysis of a single large set of 
related data, as compared to separate smaller sets with the 
same total amount of data, allowing correlations to be found 
to "spot business trends, determine quality of research, 
prevent diseases, link legal citations, combat crime, and 
determine real-time roadway traffic conditionsΦέ
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