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undamental of Data Structure, Linear

Algebra and Statistics for Data Science

with REAL Case Presentation in Tools
S—— 4 (SR
GEEED o010 pls 5l 9 ybol g Ja> w2 0010 Al gl Sl CEmEEED
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An Introduction to Statistic Analysis in real World Data types
Sample spaces, probability axioms

Estimating parameters of a population

Data Wrangling

Data Manipulation

Matrix & Array

An Introduction to Data Sampling for Machine Learning
Random variables, expectation (mean) & variance

Probability and Statistic Distributions
Normal Distribution

Covariance vs correlation

Hypothesis testing and confidence intervals

t-tests, F-test ANOVA

Chi-squared test

Linear and Multiple Regression o Tehran_Data

Logistic Regression [©) Tehran_DataScience

Exploratory Data Analysis @TehranData ADMIN
TehranData_ ADMIN (ool 5585 ¢ylwins Wil




Data’Analysis Using Excel
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An Introduction to Statistic Analysis in Microsoft Excel
Random variables, expectation (mean) & variance
Probability and Statistic Distributions

Normalization & Standardization

Linear Regression using Excel

Data Analysis and Data Manipulation with Pivot table
Conditional Formatting

What-If Analysis and Goal Seek

Practical Function in Data-Driven Case

Logical and Statistical Function

Such as: VLOOKUP, HLOOKUP, MATCH, INDEX, IF, COUNTIF...

o Tehran_Data
Analyzing and Visualization Data using Excel @) Tehran_DataScience

Data Mining add-ins and Extension @TehranData_ADMIN
TehranData_ ADMIN (ool 5585 ¢ylwins Wil




Machine Learning and Data Mining
Application of Data Mining
Crisp-DM Methodology
Data Preprocessing
Modeling for Data Mining
Classification Algorithm
Clustering Model
Association Rule Mining
Anomaly Detection

Time Series Analysis

RFM Analysis

Model Evaluation

o Tehran Data
@) Tehran_DataScience

@TehranData_ ADMIN
TehranData_ ADMIN (ool 5585 ¢ylwins Wil
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Microsoft®

SQL Server
oold oSl

T-SQL Querying Introduction
SQL Server Architecture
Select

Predicates and Operators
Three-Valued Logic

Date and time Data
Metadata

Joins

Subqueries

Table Operators

Set Operators
Advanced T-SQL Query

e _ac o Tehran_Data
Data modification .f'\ [©) Tehran_DataScience
Transactions and concurrency 7 @TehranData ADMIN

TehranData_ ADMIN (ool 5585 ¢ylwins Wil



12 Real Case-Studies

Power BI is a collection of
software services, apps, and
connectors that work together to
turn your unrelated sources of

data into coherent, visually B U SI N ESS

immersive, and interactive

insights. Your data may be an

Excel spreadsheet, or a collection I N T E L LI G E N C E
of cloud-based and on-premises

hybrid data warehouses. Power BI
lets you easily connect to your

data sources, visualize and
discover what's important, and
share that with anyone or ."

everyone you want.

—FC I

Power Bl Introduction and Overview

' : »| &
) . w 9
Importing Data to Power BI

Transforming Data with Power Query

Preprocessing and Data Preparation Technique

Visualization Reports in Power BI

Interactive Bl Reports

Data Modeling in Power Bl

Data Analysis Expression (DAX)

Leveraging Custom Visuals

Text Analysis and Play Axis

Visualizing the Measures o Tehran_Data
@) Tehran_DataScience

@TehranData_ ADMIN
TehranData_ ADMIN (ool 5585 ¢ylwins Wil

Publishing Reports to Bl Service

Advanced Analysis in Bl
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for Data Science

e R ob) 0 Gylol Jukxi

General Introduction into the R Ecosystem
R Syntax Basics

Programming with R %

Descriptive Statistics b N
Statistical Functions and Analytics in R

Regression Models in R

Data Transformations

Dirty Data Problems

Data Cleaning

Exploratory data analysis

Clustering Models €) Tehran_Data
Evaluation MOdElS @ Tehran_DataScience

. . @TehranData_ADMIN
Demonstration of a Data Analysis TehranData, ADMIN ool 55 luids huo>




An Introduction to Machine Learning
Exploring Data

Data Preparation and Cleaning

Data Pre-processing & Processing

Python libraries suitable for Machine Learning
Numpy, Scipy, Pandas and Scikit-Learn for ML
Matplotlib, seaborn & Bokeh for Data Visualization
Getting Started with supervised Learning
Classification Models and Evaluation
Regression Models and Evaluation

Getting Started with Unsupervised Learning
Clustering Models and Evaluation

o Tehran_Data
@) Tehran_DataScience

@TehranData_ADMIN
TehranData_ ADMIN (ool 5585 ¢ylwins Wil




Time Series Analysis
ARIMA Models
Prophet Algorithm
LSTM Algorithm
SARIMA Model

Feature Engineering for
Time Series Problem

Neural Network and
Boosting for Time Series

o Tehran_Data
@) Tehran_DataScience

@TehranData_ADMIN
TehranData_ ADMIN (ool 5585 ¢ylwins Wil
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Recommender Systems

Recommendation as Association Rules

Recommender system based on association rules
content-based algorithms for recommendation

Collaborative Filtering for recommendation

User-based vs. Item-based

o Tehran_Data
@) Tehran_DataScience

@TehranData_ADMIN
TehranData_ ADMIN (ool 5585 ¢ylwins Wil

Practical Deep Learning for RS
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Applied Text Mining
And Web Mining in Python ° chﬁTA

+ Social Network Analysis mﬁ “TMG Q ..z'scg

— ﬁ‘ﬁ)" 69“999 GS‘SU:" =

Introduction to Text Mining
Architecture of Text Mining Systems
Text Cleaning and Preparation

Word Embedding
Text Clustering

Topic Modeling

Predictive Modeling with Text
Sentiment Analysis

Graph Theories

Social Network Analysis 5) Tehran_DataScience

Tehran Data

@TehranData_ ADMIN

Community Detection i
TehranData_ ADMIN (ool 5585 ¢ylwins Wil




An Introduction to Deep Learning
Neural Networks Basics

Key concepts on Deep Neural Networks
Optimization Algorithms
Hyperparameter tuning

Batch Normalization
Tensorflow & Keras Framework

Foundations of Convolutional Neural Network

Building a Recurrent Neural Network © Tehran_Data

NLP and Word Embeddings [©) Tehran_DataScience
@TehranData_ ADMIN
TehranData_ ADMIN (ool 5585 ¢ylwins Wil




Big Data Fundamentals

Introduction to Big Data analysis
with Spark

Spark Architecture and Components
Setting up Python with Spark

Spark Basics

Programming with RDDs

SparkSQL, DataFrames and Datasets
Machine Learning with PySpark
MLlib

Advanced Spark Topic

o Tehran_Data
O @) Tehran_DataScience
v @TehranData_ADMIN

TehranData_ ADMIN (ool 5585 ¢ylwins Wil




20 .

Data Storytelling
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Business Intelligence Fundamentals
Overview of ETL

KPI Definition

Data Visualization with Tableau
Connecting to Data

Visual Analytics
Dashboards and Stories
Mapping

Calculations

Review Tableau Prep @) Tehran_DataScience

Review Tableau Server @TehranData ADMIN
TehranData_ ADMIN (ool 5585 ¢ylwins Wil

o Tehran Data
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Data Management & Governance

Data governance is Unlocking the confusion around how they work together. In the
simplest terms, data governance establishes policiesand procedures around data, while
data management enacts those policies and procedures to compile and use that data for

decision-making
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Data Management

Data Governance
Data Architecture
Data Quality Management

Data Modeling and Design
Data Integration and Interoperability

Data Management Maturity Assessment

Reference and Master Data N €) Tehran_Data
’ ._) @ Tehran_DataScience
v @TehranData_ ADMIN

TehranData_ ADMIN (ool 5585 ¢ylwins Wil




Introduction Business Process Management
Introduction to Process Mining and Event Data
Process Models

Process Discovery Techniques

Conformance Checking

Process Model Enhancement

Social Network Analysis

Process Mining with Celonis, Python, Power Bl, ProM

o Tehran Data
@) Tehran_DataScience

@TehranData_ ADMIN
TehranData_ ADMIN (ool 5585 ¢ylwins Wil
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A University of Tehran
| Data Science 2022

Professional

\

Learning Path to Become
a Data Scientist v

Statistic for Data Science

Excel for Data Science

Data Science Fundamentals

SQL for Data Science

Power Bl For Data Science
Statistics with R

Applied Data Science with Python
Time Series with Python
Recommender Systems with Python
Applied Text Mining in Python
Social Network Analysis

Deep Learning

Big Data Analytics

Data Storytelling with Tableau
:::::::r:i?‘ei;ent & Governance NI e e i_;]

Special Issue &l 325 ORLS1S 51 il 95 puxme 21gS slas] E%z

D S S S SR S Sy Y

o [ ohpelsislseslsplegalzos T
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