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With Machine Learning

VERY SPECIFIC
INSTRUCTIONS
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History of Machine Learning

Q-Learning algorithm
developed

Alan developed a
Turing test

zeoleam”

1957)

Neural Network
developed

Explanation-Base
d Learning built

1997 L

7 )

Rise of 2 very important
algorithms

_\\l

1980

Artificial Neural
Network built

W

LSTM introduced

ELIZA developed
by MIT

Backpropagation
takes shape

2009 L

Geoffrey Hinton -
father of DL

1967 |

k-Nearest Neighbor
Algorithm was used

P

r 4 Y

w

ImageNet is
created

i -
| 2010

2010 till now - Google Brain
and Facebook's DeepFace are

now revolutionizing




® Machine learning ® Deep learning Data Science
Field of study Field of study Search term




Data Science

® Machine learning
Field of study Field of study

® Deep learning

Search term
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TIKTOK
TWITTER conducts PP WHATSAPP

SEARCHES
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users share " o
~ ONLINE

photos | INE

FACEBOOK ... .. »

sers share {OW [ ( 1cl o P -
' DATA IS EMAIL

E‘. C R EAT E D :E USERS SENT

Every Minute

YOUTUBE
users stream

Hm . e o®

SNAPCHAT

USERS SENT
DISCORD

USERS SENT STRAVA S
VENMO SLACK ZOOM ATHLETES SHARE
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POSTS
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Introducing one of Australia’s greatest treks and one of our newest

trips! o ‘4 Jessica Chapman
ezl gy covi -
The Cradle Mountain Overland track offers some of Tasmania’s most B > e

stunning scenery — dramatic valleys, temperate rainforests, beautiful it's going to be a while.
lakes and more. And this 6-day camping trip is the perfect way to Like - Reply - 1v
eit, Q! like-minded and experienced 9 1Reply
guides.
Why travel there with us?... See More a e
snow in thé Atlas mountains from Morocco

A B
Purchase ID Last name

1 Davidson Michael 04/03/1986 United States 10/12/2016

2 Vito Jim 09/01/1994 United Kingdom 02/02/2016

3 Johnson Tom 23/08/1972 France 02/11/2016

4 Lewis Peter 18/10/1979 Germany 22/11/2016

5 Koenig Edward 13/05/1983 Argentina 26/03/2015

6 Preston Jack 16/06/1991 United States 06/11/2016

7 Smith David 11/03/1965 Canada 15/11/2016

8 Brown Luis 03/09/1997 Australia 03/07/2015 Loved it, but snow on Mt Osser in November! @
9 Miller Thomas 07/01/1980 Germany 07/11/2016 Like - Reply - 1
10 Williams Bill 26/07/1960 United States 20/11/2015 Hany Sayed
11 Gemini Alexia 12/09/1995 Canada 11/03/2017 - ?::u:m:y “ d

ike Reply - 1w

12 Bond James 25/02/1975 United Kingdom 12/08/2017
13 Burgle Patricia 01/12/1990 United States 18/01/2015
14 Reding Michelle 07/04/1985 Canada 23/02/2017 @ View Similar Products

15 Harvey Billy 14/07/1971 United Kingdom 12/01/2016 {
®eH 116 11 Comments 12

Kelly McCarthy

Cradle Mountain is one of my favorite places. So many

wild wombats to observe!!
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Instances: (1,6),(3,34),(4,57)
Features: X =1, 3,4]
Labels: Y =1[6,34,57]
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some balance

. "o balance

. no balance

Nno account
1 I some balance
some balance
some balance

. N0 account
some balance
some balance

Pay_Status_bin

c
8
b
b
b
C
b

o

b
b

. no problem
. D problem
. paid up
paid un
. pad up
. N0 problem
. paid up
no problem
. paid up
. paid up

—_
o

Feature

. [25-35)

. rented flat
. rented flat
. owner-occ / free

owner-occ / free

, rented flat
. rented flat
. rented flat
. rented flat
. rented flat
. rented flat

Instance

. Own house / land
. Own house / land

Sawvings / Car / Oth

. No assets
. ND assets
.. NO assets
. No assets
. No assets
. NO as55ets

Structured Data

Duration_Credit Credit_Amount Age_bin
18 1028 b. >= 25 yr
24 2825 b.>=25yr
18 1239 b. >= 25 yr
18 1216 a < 25 wr
24 1258 b. »>= 25w
18 1865 D. >= 25 yr
24 1474 b. >= 25 yr
24 1382 b.>=25yr
12 640 b. >= 25 yr
36 3519 a<d5yr

Unstructured Data
)5S/ Kw iy
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0ol b adble (5,500



islo (535 3b 039 10 S Jo e

STEP 02 STEP 06 STEP 07

Data Parameter

R Prediction
preparation 1|_Jr||ng
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(Supervised Learning) &,lib 5,50

(Unsupervised Learning) &,k (o0 5550

(Reinforcement Learning) ;usdi (5,.50b

(Semi-supervised Learning) _j,lidoess 5,Sob

(Self-supervised Learning) 5,555 (5,55L
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SUPERVISED LEARNING
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(CLASSIFICATION) (guivaiows
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Breast Cancer (Malignant / Benign)

1(Malignant) % o 06

0(Benign)

I )
. Tumor Size
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Classification Regression
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(Logistic Regression) S (gaw,S, (Linear Regression) ks Gguw,S, °
(Local Regression) l=o ¢yguw,S,

(Decision Tree) pacuai wus)s

(Decision Tree) pacuai cus)s

(KNN) dolcads (3,5 S05-K

(SVM) olusisn 1o slacyuile (Neural Networks) Luac sloaSwio
(Naive Bayes) lowl o ° ao C

(Neural Networks) Luac svaSiis  °
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UNSUPERVISED LEARNING
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(CLUSTERING) guvaivg>

Original unclustered data Clustered data
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Market segmentation

Astronomical data analysis

0ol b adble (5,500



Jbo

Sy wlid wlwly 31,81 gaiu0g,S ©

Tk

|

Individuals

0ol b adble (5,500



Oy 0gay (5,25 30 gm0 (L sbg,) Loty 195

i add S dg>
Principle Component Analysis -+ (K-Means Clustering) ,Sbwe-K (gaidings>
Linear Discriminant Analysis (Hierarchical _uloddudiw gsivdings>  °
Clustering)
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REINFORCEMENT LEARNING
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SELF-SUPERVISED LEARNING
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Masked Language Modeling (MLM)

A quick” brown PO_X Jumps over the lazi dog OH SNAP!
pia
&y

\/ \
A quick” brown Jumps over the o dog

Next Sentence Prediction (NSP)

Sentence. | Sentence & Mext Sentence?

I am going outside.| | T will be bock afrer €. YES

I om 3o?n3 outside, | [You know novl'hinfj John snow. NO
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" Train and apply . Evaluate
Partition data model performance
Training N £F Train _ |
Set i Model |
Original i i
Data Set ; i
i — ’ Apply _{ . [Z7] Score
Test Set — > Model =2| Model
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PERFORMANCE EVALUATION
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(Accuracy =1 - Error) G ius Cuwyd Juoys ((Accuracy) WK
Precision and Recall
F-Score

Squared Error

AUC

Likelihood

Posterior probability
Cost / Utility

Margin

Entropy

K-L divergence

-----
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(Instance-based Learning) jo=odigos (5,550
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k-nearest neighbors algorithm, kernel machines and RBF networks -

(Model-based Learning) ;5o Jdwo (5,255L
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SVM, Decision Trees and Logistic Regression -
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Agriculture

Anatomy

Adaptive website
Affective computing
Astronomy

Automated decision-making
Banking

Bioinformatics
Brain—-machine interfaces
Cheminformatics

Citizen science

Climate science
Computer networks
Computer vision

Credit-card fraud detection

oelo 5 S oL o,

There are many applications for machine learning, including:

Economics

Financial market analysis!’®!
General game playing
Handwriting recognition
Information retrieval
Insurance

Internet fraud detection
Knowledge graph embedding
Linguistics

Machine learning control
Machine perception
Machine translation
Marketing

Medical diagnosis

Natural language processing

Optimization
Recommender systems
Robot locomotion

Search engines

Sentiment analysis
Sequence mining

Software engineering
Speech recognition
Structural health monitoring
Syntactic pattern recognition
Telecommunication
Theorem proving
Time-series forecasting
User behavior analytics

Behaviorism

Data quality Natural language understanding
DNA sequence classification Online advertising
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https://en.wikipedia.org/wiki/Machine_learning

Y sO,le

Calculus, Linear Algebra, Statistics Pandas, NumPy, Matplotlib, Seaborn

Python, R Scikit-Learn, PyTorch, Tensorflow

altexsoft

software r&d engineering
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Getting Your Hands Dirty With
Projects or Working on a Machine
Learning Side Project

Mastering Machine Learning Libraries

0 learn theano ‘P C)

Scikit-learn Theano Tensorflow

Selecting a Machine Learning Basis

Supervised - I Unsupervised I Classification Sl e
T R Rystomn

Understanding Machine Learning Algorithms

Linear Regression Logistic Regression Support Vector Machines (SVM) Clustering

Getting Familiar with the Fundamental Theories

Standard Deviation Linear Algebra Statistics Probability

https://datasci dojo. o] hine-| ing-road L ¢
185 ps://datasciencedojo.com/blog/machine-learning-roadmap/ 09l b Gable (5,550



Data :’I achl.:e Data Analyst Data Al Specialist
Scientist carning Engineer
Engineer
< <
Marketing NLP Big Data Research Business
Analyst Engineer Expert Scientist Analyst
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ROBBIE, STOP MISBEHAVING
OR | WILL SEND YOU BACK
T0 DATA CLEANING!

MACHINE
LEARNING
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