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INTRO TO DATA SCIENCE:

The first module presents a general description of the data scientist position, common business use-
cases and how to solve them using Machine learning and Data science capabilities.
We will provide a detailed description of the course outline and describe the basic libraries which we
will use during the course.
Course outline

+  Business use-cases and solutions

* What is data science, and what does a data scientist do?

* The data science pipeline

STATISTICS

The second module is dedicated to the statistical knowledge needed from a Data-Scientist.
In order to process and define key features from Big-Data, there is a need to test and evaluate the
full extent of the data, using statistical methods.

* mean, median, standard deviation

* Random selection VS population

+ Data Distribution — Focusing on Gaussian

» statistical tests— Z, T,chi

+ Type one and type two errors

* Variables type
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EXPLORATORY DATA ANALYSIS (EDA) && VISUALIZATION

In this module we will focus on exploring the data, his behavior and shape, using a variation of graphs
and visualizations. This process is the main part of the day-to-day work of a data scientist. We will
present the science behind analyzing big amount of data and how to enable generalization
capabilities on a population.

In this module:

« Data vitalizations
«  Qutliers detection and treatment
«  Correlation and collinearity

«  Graphing using MatplotLib and seaborn

FEATURE ENGINEERING

In this module, we will examine the steps and ways to select features for the future machine learning
model. This section is devoted to data manipulation and selection.

We will present a few of the most effective strategies for organizing data and selecting the most
appropriate features. This will ensure that the model can be taught in the most comprehensive
manner.

In this module:

e Data cleaning

e Dealing with missing values

e Transformations and aggregations
e One-dimensional analysis

e Transformations in the time dimension
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INTRO TO MACHINE LEARNING

In this module, we will explore the world of machine learning and the various existing models. We
will understand which tasks can be solved using ML, what are the appropriate models for each task
and what are their basic hypotheses.
In this module:

*  Machine learning models

»  Supervised vs. unsupervised

»  Scikit-learn

SUPERVISED LEARNING

Supervised learning is a branch within machine learning where we train the model based on labeled
information, "solved examples". The model learning itself is performed by searching for a

hypothesis within the solution dimension and reducing the error.

In this module:

e Over-fit and Under-fit of the model
e Cross validation
e Train / Test — stratified

e Unbalanced data

SUPERVISED LEARNING — REGRESSION

Regression is a technique for investigating the relationship between independent variables and a
dependent variable. It is used as a method for predictive modeling in machine learning, where an

algorithm is used to predict a continuous number.

* Linear regression
»  Decision tree and forests
* Time series

+  Performance measure (MSE,R"2,R"2 ad))
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CLASSIFICATION

A labeling task classifies the records into selected classes (for example spam email versus non-spam
- every email we receive will be classified into one of these labels according to the model's decision).
This is a function from the space of examples (our data) to a space of labels (classes we want to
categorize into). We will learn how to estimate the quality of the model and how to analyze its

errors.

* Logistic Regression

+ Decision trees

+ Ensemble and bagging

« AdaBoost, XGBoost, Bagging

*  Neural networks

« performance measures (AUC, Accuracy ,Confusion Matrix)

+ Deep learning

UNSUPERVISED LEARNING AND CLUSTERING

Unsupervised learning uses machine learning algorithms to analyze and aggregate unlabeled data
sets ("answer"/ label). Algorithms uncover patterns or groupings of data without human

intervention by reducing dimensionality, unifying by analogy, or explaining variance.

« Unsupervised data

+ Dimension reduction

+  K-Means

« Hierarchical clustering

» PCA - principal component analysis

« Performance measures for Clustering
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MODEL OPTIMIZATION
In this module we will learn how to optimize the ML model and how each of the parameters
affects the learning of our model.

e Hyper parameter tuning

e Feature importance

e  Model optimization

EXPLAINABILITY
In this module we will learn how to explain the results of the model and how each of the parameters
affects the learning of our model. It is not enough to produce a model with high accuracy. You also
need to explain the reasons and business benefits of the model's result. In addition, you need to
demonstrate that it does not discriminate against certain populations and manage the model's
accuracy over time.

e Model explainability — Shap

e feature importance

e Feature selection

TEAM WORK IN DATA SCIENCE

Tools for collaborative data science

In this module:
e Overview Jupyter notebooks
e  Python best practices
e Git

e How to operate in a team
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PRODUCTION ENVIRONMENT AND MODEL MONITORING

A production environment is a term primarily used to describe the environment in which software
and models are actually put to use for their intended uses by end users. A production environment
can be considered a real-time environment where programs are run for corporate or commercial
activity. In this module we will discover how to upload an ML model to production, how to maintain
it while it is there and how to allow access to others.

* Upload a model to production

*  Model drift and data drift

* Bias over time

APl of a model

DEEP LEARNING

In this module, we will present the most significant innovation in machine learning- Deep Learning.
We will explore the different uses of deep learning and the network architectures that enable each
form of use. Text processing, image recognition, and extracting information from a video feed are
some of the uses that we will present.

e Evolvement of deep learning

e Perceptron, NN

e PyTourch and TensorFlow

e Image recognition (CNN)

e Natural Language Process (RNNs)
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CLOUD COMPUTING

Cloud computing is the delivery of computing services (including servers, storage, databases,
networks, software, analytics, and machine learning) over the Internet ("the cloud") to offer faster

innovation, flexible resources, and knowledge sharing.

In this module:

*  Cloud computing Basics
+ Cloud platforms

» Scaling

DEEP LEARNING ON THE “CLOUD”

Deep learning is one of the most advanced forms of machine learning, capable of processing and
understanding both images and text. Deep learning requires a lot of computation capabilities (mainly
GPUs). The most common solution is cloud computing, which involves processing data on computer
power in the cloud. Another common use is a data science platform in the cloud. We will present the

different uses of deep learning on one of the most known data science platforms in the world.

In this module:

*  Machine learning on Cloud
*  Machine learning in AWS
+ Data science platform

+ Implementation of Image recognition model
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FINAL PROJECT

The concluding project of the course is a connecting factor, connecting all the parts learned during
the course. As part of the project, the students will deal with an unfamiliar data set and will analyze
it in-depth, beginning with forming analytical questions, performing the analysis, building a model,
and explaining the results.

The students will carry out a practical and final project that will simulate a real work environment

that includes:
1. Analysis of goals and business problems with the tools learned.

2. Work in a team accompanied and supported by an experienced data science team leader.

3. Work meetings and presentation of products in front of a business entity, and the decision maker
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