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Data Science and Analytics

for Managers

Course Description

This course is designed to provide managers with a foundational understanding of data
science and analytics, including how to apply these concepts to make data-driven
decisions. Participants will learn about the various tools and techniques used in data
science and analytics, as well as how to effectively communicate findings to
stakeholders.

The learning goals:
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Understanding the role of data science and analytics in business
decision-making

Familiarization with data science and analytics tools and techniques
Learning data collection, cleaning, and preparation techniques

Learning data analysis techniques, such as descriptive statistics, hypothesis
testing, and machine learning algorithms

Developing data visualization and communication skills

Developing a data science strategy and roadmap

Managing data science teams and projects effectively

Understanding ethical and privacy concerns in data science and analytics
Applying data science and analytics techniques to real-world business problems
and making data-driven decisions.



Module 1: Introduction to Data Science and Analytics

1.1 Understanding the role of data science and analytics in business
decision-making

1.
2.

3.

Importance of data-driven decision making in today's business landscape
Exploring how data science and analytics can support business strategy and
operations

Identifying key benefits of using data science and analytics in decision making,
such as increased efficiency and accuracy

1.2 Overview of data science and analytics tools and techniques

1.

2.

3.

Introduction to common data science and analytics tools, such as Python, R, and
SQL

Overview of popular techniques used in data science and analytics, such as
regression analysis, clustering, and machine learning

Identifying use cases for data science and analytics in different industries and
functional areas

1.3 Ethical considerations in data science and analytics

1.

2.
3.

Understanding the importance of ethical considerations in data science and
analytics

Identifying potential ethical issues related to data collection, analysis, and usage
Examining best practices for ethical data management and ensuring compliance
with relevant laws and regulations

Homework Assignment: Introduction to Data Science and Analytics

1.
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Choose a business case and analyze its data using a data science tool or
technique

Identify key insights and recommendations based on the analysis

Develop a plan for implementing data-driven decision making in the organization
Write a report summarizing the analysis and recommendations, and the plan for
implementing data-driven decision making

Evaluation Criteria:

Comprehensive analysis of the business case using data science and analytics
tools and techniques
Identification of key insights and recommendations based on the analysis



Development of an effective plan for implementing data-driven decision making
in the organization

Clear and concise report summarizing the analysis and recommendations, and
the plan for implementing data-driven decision making.

Module 2: Data Collection and Preparation

2.1 Data Collection Methods and Sources

1.

Overview of different data collection methods and sources including surveys,
interviews, and observational studies

Benefits and drawbacks of each data collection method and source
Considerations when selecting appropriate data collection methods and sources
for specific research questions

2.2 Data Cleaning and Preparation Techniques

1.

Common data cleaning and preparation techniques, such as data transformation
and outlier detection

Best practices for managing missing data and dealing with data inconsistencies
Using software tools and programming languages to automate data cleaning and
preparation tasks

2.3 Quality Control Measures for Data Collection and Preparation

1.
2.

3.

Understanding the importance of quality control in data collection and preparation
Identifying and addressing potential sources of bias or error in data collection and
preparation

Developing effective quality control measures to ensure data accuracy and
validity

Homework Assignment: Data Collection and Preparation

1.

w

Choose a research question and identify appropriate data collection methods and
sources.

Apply data cleaning and preparation techniques to your selected data.

Develop quality control measures to ensure data accuracy and validity.

Write a report summarizing your data collection and preparation process.



Evaluation Criteria:

o Effectiveness of selected data collection methods and sources for the research

question.
e Effectiveness of data cleaning and preparation techniques applied to the selected

data.
Quality and appropriateness of the quality control measures developed.
Clear and concise report summarizing the data collection and preparation

process.

Module 3: Exploratory Data Analysis

3.1 Descriptive statistics and data visualization techniques

1. Understanding the importance of descriptive statistics and data visualization in
exploring and understanding data

2. Exploring different types of visualizations and their applications in identifying
patterns and relationships in data

3.2 Hypothesis testing and statistical inference

1. Understanding the principles of hypothesis testing and statistical inference in

data analysis
2. Applying different hypothesis testing methods, such as t-tests and ANOVA, to

analyze data and draw conclusions

3.3 Dimensionality reduction techniques

1. Understanding the importance of dimensionality reduction in reducing complexity
and improving model performance

2. Exploring different dimensionality reduction techniques, such as principal
component analysis (PCA) and t-SNE, and their applications in data analysis

Homework Assignment: Exploratory Data Analysis

1. Choose a dataset and perform exploratory data analysis
2. Apply descriptive statistics, data visualization, and hypothesis testing techniques
to identify patterns and relationships in the data



3. Apply dimensionality reduction techniques to reduce complexity and improve
model performance
4. Write a report summarizing the analysis and insights gained from the data

Evaluation Criteria:

Comprehensive exploratory data analysis of the dataset
Application of appropriate descriptive statistics, data visualization, hypothesis
testing, and dimensionality reduction techniques

e Clear and concise report summarizing the analysis and insights gained from the
data

Module 4: Predictive Modeling

4.1 Regression analysis and other predictive modeling techniques

1. Overview of regression analysis and its use in predicting outcomes

2. Introduction to other predictive modeling techniques such as decision trees and
neural networks

3. Application of predictive modeling in various industries and use cases

4.2 Model selection and validation

1. Understanding the importance of selecting the right model for a given problem
2. Techniques for evaluating model performance and selecting the best model
3. Methods for avoiding overfitting and underfitting in model selection

4.3 Communicating and presenting predictive modeling results

1. Effective ways to communicate and present results to non-technical stakeholders
2. Understanding the limitations and uncertainties of predictive modeling
3. Ethical considerations in using predictive modeling in decision-making

Homework Assignment: Predictive Modeling

1. Choose a real-world problem and develop a predictive model to solve it

2. Select an appropriate model and validate its performance using appropriate
metrics

3. Present the results to non-technical stakeholders and address any ethical
considerations



Evaluation Criteria:

e Selection of an appropriate model and effective validation of its performance
e Clear and concise presentation of results to non-technical stakeholders
e Addressing of any ethical considerations in using predictive modeling

Module 5: Machine Learning

5.1 Overview of machine learning algorithms

1. Understanding the main types of machine learning algorithms such as
classification, regression, clustering, and deep learning
2. Exploring the characteristics and applications of each type of algorithm

5.2 Supervised and unsupervised learning techniques

1. Understanding the differences between supervised and unsupervised learning
and their applications

2. Exploring various supervised and unsupervised learning techniques such as
decision trees, support vector machines, k-means clustering, and association
rules

5.3 Implementing machine learning models and evaluating their
performance

1. Understanding the process of developing and implementing machine learning
models

2. Exploring methods for evaluating the performance of machine learning models,
such as accuracy, precision, recall, and F1 score

3. ldentifying potential issues and limitations in the implementation and evaluation
of machine learning models

Homework Assignment: Machine Learning Implementation

1. Select a business problem and implement a machine learning model to solve it

2. Evaluate the performance of the model using appropriate metrics

3. Write a report summarizing the implementation process and the insights gained
from the analysis



Evaluation Criteria:

e Effective implementation of a machine learning model to solve a business
problem
Appropriate evaluation of the performance of the model using relevant metrics
Clear and concise report summarizing the implementation process and the
insights gained from the analysis

Module 6: Big Data and Cloud Computing

6.1 Understanding the challenges and opportunities of big data:

1. Exploring the three Vs of big data (volume, velocity, and variety)
2. ldentifying the challenges and opportunities presented by big data for businesses

6.2 Overview of cloud computing technologies and services:

1. Understanding the basics of cloud computing and how it differs from traditional IT
infrastructure

2. Exploring different cloud computing services and providers, such as Amazon
Web Services (AWS) and Microsoft Azure

6.3 Leveraging big data and cloud computing for data science and
analytics:
1. Applying big data and cloud computing technologies for data storage,
processing, and analysis

2. Understanding the benefits and limitations of using cloud-based data science and
analytics tools

Homework Assignment: Big Data and Cloud Computing

e Select a business case that requires handling big data and utilize cloud
computing technologies to manage and analyze the data. Evaluate the benefits
and limitations of using cloud-based data science and analytics tools for this
business case.

Evaluation Criteria:

e Demonstrate understanding of big data challenges and opportunities, cloud
computing technologies, and their applications in data science and analytics



e Effectively utilize cloud-based tools to manage and analyze big data for a
selected business case

e Evaluate the benefits and limitations of using cloud-based data science and
analytics tools for the selected business case.

Module 7: Data Visualization and Communication

7.1 Best practices for data visualization and communication

1. Importance of clear and concise communication in data analysis and
decision-making
2. Principles of effective data visualization, such as accuracy, clarity, and simplicity

7.2 Tools and techniques for effective data visualization

1. Overview of data visualization tools, such as Tableau, Power Bl, and Google

Data Studio
2. Techniques for creating engaging and informative visualizations, such as color

theory and chart types

7.3 Creating impactful data-driven presentations and reports

1. Best practices for presenting data to different audiences, such as executives,
clients, and technical teams

2. Tips for designing clear and persuasive reports, such as structuring the
information and using compelling narratives.

Homework Assignment: Data Visualization and Communication

e Select a dataset related to your business or industry and create a series of
visualizations to communicate insights and trends. Use best practices in data
visualization and communication to design impactful and persuasive
presentations or reports.

Evaluation Criteria:

Effective use of data visualization tools and techniques to communicate insights
Use of best practices in data visualization and communication to design impactful
and persuasive presentations or reports

e Clarity, accuracy, and simplicity of the visualizations and communication.



Module 8: Data Science Strategy and Management

8.1 Developing a data science strategy and roadmap

1. Understanding the importance of aligning data science initiatives with business
objectives

2. Developing a roadmap for implementing data science projects in a structured and
phased manner

8.2 Managing data science teams and projects

1. Understanding the roles and responsibilities of data science team members
2. Developing effective project management strategies for data science projects,
including agile methodologies and stakeholder engagement

8.3 ldentifying and addressing ethical and privacy concerns in data science
and analytics

1. Understanding the ethical and legal implications of collecting, storing, and
analyzing data

2. Developing policies and procedures to ensure ethical and privacy considerations
are integrated into data science practices.

Homework Assignment: Data Science Strategy and Management

1. Choose a company and analyze its data science strategy and management
practices.

2. ldentify strengths and weaknesses in the company's approach to data science
and analytics.

3. Develop a roadmap for improving the company's data science capabilities and
addressing any ethical and privacy concerns.

4. Write a report summarizing your analysis and proposed roadmap.

Evaluation Criteria:

e Comprehensive analysis of the company's data science strategy and
management practices.

e Identification of strengths and weaknesses in the company's approach to data
science and analytics.



e Development of an effective roadmap for improving the company's data science

capabilities and addressing ethical and privacy concerns.
e Clear and concise report summarizing the analysis and proposed roadmap.

This course taught about the fundamentals of data science and analytics, including the
role of data science and analytics in business decision-making, data collection and
preparation, exploratory data analysis, predictive modeling, machine learning, big data
and cloud computing, data visualization and communication, and data science strategy
and management. It also covered ethical considerations in data science and analytics
and provided practical hands-on experience through homework assignments.



