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Algo Professor

Machine Learning

Programme from Algo Professor

- Neural Networks - Programming Knowledge Required
- Machine Learning Algorithms

MACHINE
LEARNING
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Algo Professor-Dr S.Satyanarayana

» PhD(Graph Machine Learning Algorithms)

» 20 Years Experience in
(Teaching+Research+Industry)

» More than 50+ Research Papers Published in

(Scopus/SCI/IEEE/ACM)Index International
Journals.

~ Reviewer of DST (Machine Learning) Projects
~ Reviewer of Top ML Journals & Conferences

» Evaluated several PhD theses from various
Indian Universities as an External Examiner.

www.algoprofessor.weebly.com



AlgoProfessor

Machine Learning Program
» # 4 (Four) Level Courses

» 1)Basic _ Level : Internship + Hands-on
Python Code

» 2)Intermediate_Level : Real Time Project +
Blog

» 3)Advanced _Level : Real Time Project +
Publication in IEEE/SCI/SCOPUS /Top ML
Conferences+ kaggle competitions

» 4)Innovative _Level : Startup in Al +ML Space

www.algoprofessor.weebly.com
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Target Folks

» UG( BSc., BS., B.Tech) Students
» PG (MSc., M.Tech.,M.S) Students
» PhD Students
4
4

Post-Doc Students
Machine Learning Independent Researchers
» Machine Learning Industry Experts
» Career Transition to Machine Learning
» Data scientists
» Universities/Engineering College Professors

www.algoprofessor.weebly.com



www.algoprofessor.weebly.com




Artificial Machine Deep

Intelligence Learning Learning

Engineering of ' Ability to learn Learning based on
making Intelligent without being explicitly Deep Neural
Machines and Programs programmed Network

I

1950's 1960's 1970's 1980's 1990s 2000's 2006's 2010s 2012s 2017s

Source: Google
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Artificial Intelligence
A science devoted to

making machines think
and act like humans.

Machine Learning

Focuses on enabling

computers to perform
tasks without explicit
programming.

Deep Learning

A subset of machine
learning based on
artificial neural networks.

Artificial Intelligence

Machine Learning

www.algoprofessor.weebly.com
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1.Basic Level

« Basic Python Libraries (NumPy,Pandas, Matplotlib SciPy,5eabomn)
« Alporithmic Libraries(Scikit-
Learn TensorFlow, Keras,Pytorch, NLTK, OpenCV Python)

= Viector Algebra
Linear « Matrix Algebra
Algebra

* Probability Distribution functions
Ry * Statisticsfunctions
~tatistics

www.algoprofessor.weebly.com
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*+ Gradient Descent.Stochastic Gradient Descent
optimization {SGD)AdﬂIJt‘lvE G’I"ﬂd'lﬂ'ﬂtrﬁdﬂlﬂ

techniques

* Linear,Multi Regression,LogisticRegression,

LEEER ¢ Najve Bayes,SVM,Random Forest
ML Algorithms

* K-means clustering KNN (k-nearest
neighbors) Principle Component Analysis Singular
value decomposition, T-SNE.U-MAPPaCMAP

UnSupervisied
ML Algorithms

www.algoprofessor.weebly.com



Types of Machine Learning — At a Glance

Supervised
Learning

* Makes machine Learn
explicitly

* Data with clearly
defined output is given

* Direct feedback is given
* Predicls owlcome ) Fulure
* Resolves clossification
and regression problems

Unsupervised
Learning

* Machine understands the
data (Identifies
patterns/structures)
*Evaluation is qualitative
orf indirect

* Does nol  predicl/find
anything specific

Reinforcement
Learning

= An approach to Al

= Reward based learning
* Learning form +ve &
+we reinforcement
*Machine Learns how to
acl in a certain
environment

* To moximize rewaords

www.algoprofessor.weebly.com

13



Feature Engineering
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ALGO PROFESSOR ML SYLLABUS

Meanirgiu

Laructuse [ ~
L ompresiios Tage Cratamer Relaadinn
Lo

Chscopery Claswfiranion

Bl dara Divensionality |Serwiy Fraud

S —— : o Clansification Drsgnostcs
VIR TEEO Baducion Biciation ebecoan

Achvertising Popularity

PIT‘.'I" o =1g}

n.l:.-:;:.‘.lff:_r_-l:__:_l unsupewised SupEl"flSE‘d
Learning Learning

Machine e
Learning

i R

Forecasting

Clustering
largeusd
Markating

Market
J"_' [ et N |'|‘

Pradiction =
Estirating

lile expaCrancy

Reinforcement
Learning

www.algoprofessor.weebly.com

15



2)Intermediate Level

» Basic Level + All Deep Learning Models

Convolutional Neural Networks (CNNs)
Long Short Term Memory Networks (LSTMs)
Recurrent Neural Networks (RNNs)
Generative Adversarial Networks (GANS)
Radial Basis Function Networks (RBFNs)
Multilayer Perceptrons (MLPs)

Self Organizing Maps (SOMs)

Deep Belief Networks (DBNs)

www.algoprofessor.weebly.com
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Deep Learning Algorithms

« Convolutional Neural Networks (CNNs)

« Long Short Term Memory Networks (LSTMs)
« Recurrent Neural Networks (RNNs)

« (Generative Adversarial Networks (GANS)

« Radial Basis Function Networks (RBFNs)

« Multilayer Perceptrons (MLPs)

« Self Organizing Maps (S0Ms)

« Deep Belief Networks (DBNs)

www.algoprofessor.weebly.com
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Why deep learning
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Amount of data

How do data science techniques scale with amount of data?

www.algoprofessor.weebly.com




3)Advance Level

» Intermediate Level + kaggle competitions
machine learning + Research Publication

I‘!’I Featured Prediction Competition &

Santa 2021 - The Merry Movie Montage ' $25,000

Optimize television programming for the winter season Prize Money

. Kaggle - 284 teams - 2 months to go (2 months to go until merger deadline)

Overview Data Code Discussion Leaderboard Rules Join Competition

www.algoprofessor.weebly.com
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4)Innovative Level

Not to be a job seeker, but
to be a job creator




ML Program Learning Methdology

» Geometrical Intuition

Mathematical Intuition

» Probabilistic Intuition

» Programming Intuition( Using Python)
» Research Papers Intuition lIdeas

» Algo Professor Intuition lIdeas

D, &

www.algoprofessor.weebly.com




Geometrical Intuition-2D

www.algoprofessor.weebly.com
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Geometrical Intuition-3D

www.algoprofessor.weebly.com
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Mathematical Intuition

Simple Linear Regression:

Salary ($)

Salary = b, + b, ‘Experience

Experience

www.algoprofessor.weebly.com
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Mathematical Intuition

Coefficient

'
y =0 * by,

Vo

Dependent variable (DV)  Independent variable (IV)

26



Probabilistic Intuition

Prediction of Poisson Regression

Once we have a point estimate for 3, we can define the distribution for our outcome variable:
Y ~ Poisson(ezp{fy + piz1+. .. + 5,2, })

and correspondingly our point prediction of g; given its explanatory variables:

Ui = E(y;) = exp{Bo+ Przir+... +B,23}

www.algoprofessor.weebly.com
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Programming Intuition( Using

Python)

I [137

Qut[13]:

# Basically, we want to figure out how to cregte this Lline
sns.regplot(x="total spend’,y="sales’',data=df)

<AxesSubplot:ixlabel="total spend', ylabel="sales'>

1 1 1 1 1 T T
50 100 150 200 250 300 B3 400
total_spend

www.algoprofessor.weebly.com
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In [24]:

Out[24]:

sns.scatterplot(x="total spend’',y="sales’',data=df)
plt.plot(potential spend,predicted sales,color='red")

[<matplotlib.lines.Line2D at &x1a%48dc6bc8>]

I I I
0 100 200 300 400 500
total spend

www.algoprofessor.weebly.com
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In [48]:

Out[4e]:

sns.scatterplot(x="total spend’,y="sales’',data=df)
plt.plot(potential spend,predicted sales,color="red')

[<matplotlib.lines.Line2D at @x1a945c529838> ]

35 1

3[]_

25 1

20 -

sales

I
0 100 200 300 400 500
total_spend
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Research Papers Intuition Ideas

Dimension Reduction Alvorithms
By
Algo Professor
- Dy S.Satvanaravana PhD .. FARSC
S5.NO | Dimension Fednction Inventor & lobal Lacal Limea ‘Non Linear
Algorithms Vemr Data Diata
Preserve | Preserve
1 Principal Component Ekarl Pearson v Linear
Analysis(PCA) {1901)
[Linear Algebra ]
2 t-distributed Geoffery v
Stochastic Neighbor | Hinton{2008) Nen Linear
Embedding
(t-SNE)
[Probability+ Graph
Theorv]
3 LargeVis Jian Tang(2016) v Non Linear
[Graph Theorv]
4 Uniform Manifold Leland v MNom Linear
Approximation and Melnnes(2018)
Projection (U MAP)
[R-Manifold +
Topology +Fuzzy
Graph]
5 Tri MAP Eshson Amid v v MNon Linew
[ Graph Theory] (2019)
6 Pair wise Controlled Yingfan Wand v v MNon Linear
Manifold (2020}
Approximation
Projection (PaCMAP)
[Topology+ Graph
Theory]

www.algoprofessor.weebly.com
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PROGRAM OUT COMES : 1) To Be Expertise From Basics to Advance 1n Mathematics, Statistical Methods,
Python/ R Programming
2) To Create and Evaluate Basics to Advance Al & ML All Latest Algorithms
1) To Solve Any Top (Kagale|Basics to Advance Data Science Competitions
4fTo Publish Good Research Paper In Top IEEE Transactions SCI index Journals
S)innovative Ideas For Start-up Al ML & Fin Tech Companies



1. Collection of data: Data for machine leaming 1s collected directly from structured source
data, web scrapping, API, chat interaction, and so on, as machine leaming can work on both
structured and unstructured data (voice, image, and text).

2. Data preparation and missing/outhier treatment: Data is to be formatted as per the chosen
machine leaming algorithm; also, missing value treatment needs to be performed bv replacing
missing and outlier values with the mean/median, and so on.

3. Data analysis and feature engineering: Data needs to be analyzed in order to find any
hidden pattems and relations between vanables, and so on. Correct feature engineening with
appropriate business knowledge will solve 70 percent of the problems. Also, in practice, 70
percent of the data scientist's time is spent on feature engineering tasks.

4. Train algorithm on training and validation data: Post feature engineering. data will be
divided into three chunks (train, validation, and test data) rather than two (train and test) in

statistical modeling. Machine leaming are applied on training data and the hyper parameters of
the model are tuned based on validation data to avoid over fitting.

S. Test the algorithm on test data: Once the model has shown a good enough performance on
train and wvalidation data, its performance will be checked against unseen test data. If the
performance is still good enough, we can proceed to the next and final step.

6. Deploy the algorithm: Trained machine leaming algorithms will be deploved on live
streaming data to classifv the outcomes. One example could be recommender svstems
implemented by E-commerce websites

www.algoprofessor.weebly.com
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For UG & PG Students OutCome

» UG 2 Year -——-Internship—---Code ---Github
» UG 3Year-—--Internship—---Blog---Website
» UG 4Year---Project--Publish Paper -Scopus

» PG-1,2Year—Project—Paper Publish-
Scopus/SCI/IEEE

www.algoprofessor.weebly.com 35



Real Time Projects work

» Machine Learning Independent Researchers
» Machine Learning Industry Experts

» Career Transition to Machine Learning

» Data scientists

www.algoprofessor.weebly.com
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Top ML + Allied Conferences

» For PhD., Post-Doc., University/Engineering

College Professor

» NeurlPS, ICML or ICLR.(Top ML Conferences)
» ACL, EMNLP( Top NLP Conferences)

» CVPR, ICCV, PAMI, IJCV.( Top Computer Vision

Conferences)

www.algoprofessor.weebly.com 37



ML Applications —-Domains

INTELLIGEMT AGENTS | = SENTIMENT ANALYSIS,
MATURAL LANGUAGE FILTERING SPAM ETC.
PROCESSING ETC

B sidiic s Machine * . o iy

SUPPORT, .! Learning _ MONITORING,
. Applications | '

PRODUCT
RECOMMENDATION
« ADVERTIZING,

#—— AIR TRAFFIC

DRUG DISCOVERY, !g ALGORITHMIC TRADING
DISEASE DIAGNOSIS, - PORTFOLIO MANAGEMENT,

ROBOTIC SURGERY FRAUD DETECTION

www.algoprofessor.weebly.com

CONTROL ETC.

38



Top Data Science Jobs

Data Scientist Statistician

39



What is the Pay by Experience Level for Machine Learning
Engineers?

5181k - m

5163k —

5146k —
5128k -

5110k =

=1yr 1-4 yrs 59 yrs 10-19 yrs 204+ yrs

www.algoprofessor.weebly.com
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Average Data Scientist, IT Salary in India

098,413
360,678 35,000

Avg. Salary Show Hourly Rate BONUS  PROFIT SHARING

The average salary for a Data Scientist, [T in India is 3698,413.

10% MEDIAN 90%

L2 T4 ol Y us
T365k T698K ¥2m

www.algoprofessor.weebly.com
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How data scientist salary in India increases over experience

21 yr 1-4 yrs 59 yr5

www.algoprofessor.weebly.com

10-19 yrs
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Average Machine Learning Engineer Salary in India

691,892
99,964 62,500

Avg. Salary Show Hourly Rate BONUS  PROFIT SHARING

The average salary for a Machine Learning Engineer in India is 3691,892.

10% MEDIAN 90%
303K 7692k ¥Zm

www.algoprofessor.weebly.com
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How machine learning engineer salary increases over experience:

R2M—
2m—
TIIm—
Tim—
T790k—

7496k

=7y 1-4 yrs 59 yrs

www.algoprofessor.weebly.com

10-19 yrs
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