MACHINE LEARNING
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A Machine learning is actively being used today
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WHAT IS DATA
WHAT IS DATA SCIENCE SCIENCE @O@

Field of
Artificial Intelligence

Data Science

IS an interdisciplinary field of
scientific methods, processes,

Field of
Machine Learning algorithms and systems to
extract knowledge or insights
from data.

Deep
Learning
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Machine learning
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A For example, in detecting spam email, looking for the
occurrence of a single word may not be very helpful.

A But 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.

A Machine learning is turning data into information.
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A Machine learning is programming computers to

optimize a performance criterion using example
data or past experience. S
ACKSNE A& y2 YSSR 02 Gf
A Learning is used when:
I Human expertise does not exist (navigating on Mars),
I Humans are unable to explain their expertise (speech
recognition)
I Solution changes in time (routing on a computer
network)
I Solution needs to be adapted to particulzases

FB/IG/TW: @educlashco



2 Ké o[ SIF Ny ¢

A Machine learning lies at the intersection of
computer science, engineering, and statistics and
often appears in other disciplines.

A Machine learning uses statistics.

AgS R2Yy QU 1y26 Sy2dzaK |
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model the problem.

A For these problems we need statistics.

A For example, the motivation of humans is a
problem that is currently too difficult to model.



Machine Learning?

A Optimize a performance criterion using
example data or past experience.

A Role of Statistics: Inference from a sample

A Role of Computer science: Efficient algorithms

to

I Solve the optimization problem
I Representing and evaluating the model for inference



What We Talk About When We Talk
1 02dz0&G[ S| NYAY

A Learning general models from a data of particular
examples

A Data is cheap and abundant (data warehouses,
data marts); knowledge Is expensive and scarce.

A Example in retail: Customer transactions to
consumer behavior:
t S2LX S K2 02dAKG a. f Ay
(www.amazon.com)
A Build a model that is. good and useful
approximatiorto the data.



A Sensors and the data deluge
A Machine learning will be more important in the
future

I world has moved from manual labor to what is known
asknowledge work

A With so much of the economic activity dependent
2y AYFR2NXIOGARYS &2dz O
data.

A Machine learning will help you get through all the
data and extract some information



Key terminology

Table 1.1 Bird spacies classification based on four features

Waight () Wingspan [cm) Webbed feet? Back color Species

1| 1000.1 1250 No Brown Buteo jamaicensis

2 | 3000.7 200.0 No Gray Sagitianus serpentants
3| 3300.0 2303 No Gray Sagittanus serpentanus
4 | 4100.0 136.0 Yes Black Gawia immer

51 30 110 No Green Calothorax lucifer

B | S70.0 16,0 No Elack Campephilus principalis
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A Features or attributes are the individual
measurements that, when combined with
other features, make up a training example.

A This is usually columns in a training or test se



Learning Method
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I training set data
I testset
A Step 1: the program is fed the training examples; this is when the
machine learning takes place.
Step 2: test set is fed to the program.
¢KS GFNBSG GFENARIFIOfS F2NJ SIOK SEF
program, and the program decides which class each example should
belong to.
A 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.

To T

Weight Wingspan Webbed feat? Back calaor Species

10001 125.0 Mo Brown Bulgo jamaicensis
3000.7  200.0 Ho Gray Sagittarius serpentarius
|-x_ i A e,
-u'.l_. -H“"-I-"-
Features Target
variable

Figure 1.2 Features and target variable ,yg/rllgl/"l]egv @educlashco



Key tasks of machine learning

A Association

A Supervised Learning

I Classification

I Regression
A Unsupervised Learning
A Reinforcement Learning
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Key tasks of machine learning

k-Mearest Neighbors Linear

Maive Bayes Locally weighted lnear

Support vector machines Ridge

Decision trees Lassa

Unsupervised leaming tasks

Table 1.2 Common
algorithms wsed to perform

k-Means Expectation maximization classification, regression,

DBSCAN Farzen window clustering, and density
estimation tasks
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How to choose the right algorithm

ALT @2dzQNB GNBAY3I (2 LIN
value, then you need to look into supervised
learning.

A discrete value like Yes/No, 1/2/3, A/B/C, or
Red/Yellow/Black?

A If so, then you want to look into classification.

A If the target value can take on a number of values
say any value from 0.00 to 100.00,-8989 to 999,
or + to-, then you need to look into regression.

A Else then unsupervised learning




How to choose the right algorithm

A trying to fit your data into some discrete
groups?
Ayou should look into clustering.

A Do you need to have some numerical estimat:
of how strong the fit is into each group?

A If you answer yes, then you probably should
look Into a density estimation algorithm.



Steps In developing a machine
learning application

A Collect data.

A Prepare the input data.
A Analyze the input data.
A Train the algorithm.

A Test the algorithm

A Use it.




Applications of ML Learning
Associations

A Basket analysis:

P(Y| X) probability that somebody who buys
Xalso buysywhere XandYare
products/services.

ExampleP ( chips | beer ) = 0.7



Applications of
ML Classification &4

A Example: Credit o T e
scoring o

A Differentiating
betweenlow-risk > HighRisk
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customers from o
their ncomeand | ..
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Classification: Applications

A Aka Pattern recognition

A Face recognitiorPose, lighting, occlusion
(glasses, beard), makas, hair style

A Character recognitiorDifferent handwriting
styles.

A Speech recognitiorfTemporal dependency.
A Medical diagnosiFrom symptoms to illnesses

A Biometrics:Recognition/authentication usin%
physical and/or behavioral characteristics: Face,
Iris, signature, etc

A..
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Face Recognition

Training examples of a person

ORL dataset,
AT&T Laboratories, Cambridge UK
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Regression

A Example: Price of

used car Ny
Ax: car attributes | f“‘mhxhy = WXTWo
y : price “«
y=g(x| d)
g () model,

d parameters




Supervised Learning: Uses

A Prediction of future casetise the rule to
oredict the output for future inputs

A Knowledge extractioriThe rule is easy to
understand

A Compression:

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

Al SIENYAYT aogKIFIUO y2NYI
A No output
A Clustering: Grouping similar instances

A Example applications
I Customer segmentation in CRM
I Image compression: Color quantization
I Bioinformatics: Learning motifs



Reinforcement Learning

A Learning a policy: Aequenceof outputs

A No supervised output but delayed reward
A Credit assignment problem

A Game playing

A Robot in a maze

A Multiple agents, partial observability, ...



Software Toolg Machine Learning

A Scikitlearn DevelopersScikitlearn.

A Super Data Science

A The Shogun Team. Shogun.

A Accord.NefFramework. Project: Accord Framework/AForge.net
A ApacheSinga: http://singa.apache.org/en/index.html

A ApacheSoftware Foundation. Apache Mahout

A ApacheSoftware Foundation. SparMllib

I practical machine learning scalable and easyalgihg
http://spark.apache.org/mllib/

A TensorFlowby Google

A Cloudera Oryx2 built on Apache Spark and Apache Kafka feor re:
time large scale machine learning.

A Amazon Machine Learning
(AML) https://aws.amazon.com/machingarning/



http://singa.apache.org/en/index.html
http://spark.apache.org/mllib/
https://aws.amazon.com/machine-learning/

2 KlIFuQa . Ad 5
No single definition; here is from Wikipedia:

A Big datais the term for a collection of data sets so large and
complex that it becomes difficult to process usinghand
database management tools or traditional data processing
applications.

A The challenges includepture, curation, storage, search,
sharing, transfer, analysis, and visualization

A The 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 founc
to "spot business trends, determine quality of research,
prevent diseases, link legal citations, combat crime, and
determine realtime roadway traffic conditior® €
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Big Data = Transactions + Interactions + Observations

Sensors / RFID / Devices
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