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Abstract

As 2.5 quintillion bytes (1 with 18 zeros) of new data are created each and every day, the age of big data has taken on new
meaning. More and more organizations across industries are embracing Data Science / Computer Research Scientist skills
resulting in an emerging demand for qualified and experienced talent. According to the Bureau of Labor Statistics (BLS) the
number of data science jobs is expected to grow 19 percent over the next two decades — nearly three times as fast as the
average growth rate for all jobs. Energized by this employment outlook, students and professionals across job functions are
preparing for tomorrow’s growing data science / analytic demands by acquiring a comprehensive skill set. To prepare for this
growing demand, many colleges, junior colleges, Universities, and vocational training organizations offer comprehensive
degrees and certificate programs to fulfill the increasing demand for analytical skills. This paper and presentation explores the
skills needed by the Data Scientist / Analytics professional including non-technical skills such as critical thinking; business
acumen and verbal/written communications; and technical skills such as data access; data wrangling; statistics; use of statistical
programming languages like Python, R and SAS®; Structured Query Language (SQL); Microsoft Excel; and data visualization.
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Introduction

Wikipedia describes data science, “as a multi-disciplinary field that uses scientific methods, processes, algorithms and systems
to extract knowledge and insights from structured and unstructured data.” Wikipedia further describes data science, “as the
profession to unify statistics, data analysis, mathematics, computer programming, operations research, machine learning and
related methods in order to understand and analyze actual phenomena with data and enhance decision making.”

Professionals with skills in data science and analytics are a “hot” commodity in the employment marketplace. The Bureau of
Labor Statistics (BLS) (accessed on April 9”‘, 2021) projects that Employment of computer and information research scientists is
projected to grow 15 percent from 2019 to 2029, much faster than the average for all occupations. One thing is certain, with
the rapid growth in data collection by organizations everywhere will lead to an increased need for data-mining services.

Brian Holak, a site editor at Search Business Analytics, (January 31%, 2019) predicts, “The demand for data scientists continues
to grow sharply with more employers than ever looking to hire data scientists. Data Scientists will experience a 29% increase in
demand year over year, a 344% increase since 2013, with the supply of “qualified” data scientists lagging demand.” Merrimack
College projects, “The Federal Government will experience a 19% growth rate in the field of computer and information research
scientists by 2026.” Also many employment / career websites (2021), professionals possessing data science and analytics skills
are highly sought after skills and are experiencing an exponential rate of growth. But, while demand is huge the supply of skilled
applicants is growing at a much slower pace.
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Data Science / Analytics Annual Base Salaries
The average annual base salaries for Data Scientists / Analytics professionals by city are displayed in the following table.

Average Annual Base Salaries by City

San Francisco $142,338 / year Austin $102,470 / year
Seattle $129,332 / year Dallas $101,208 / year
Los Angeles $120,189 / year Miami $99,167 / year
New York $115,815 / year Atlanta $98,202 / year
San Diego $114,637 / year Raleigh $98,091 / year
Boston $112,059 / year Charlotte $97,935 / year
Houston $110,284 / year Indianapolis $96,778 / year
Chicago $106,135 / year Jacksonville $96,764 [ year
Denver $106,025 / year Cincinnati $96,229 / year
Washington, DC $105,975 / year Tampa $95,752 / year
Phoenix $104,502 / year San Antonio $95,255 / year
Philadelphia $103,995 / year Orlando $95,092 / year

Salary Information from www.Glassdoor.com (September 2019)

Data Science / Analytics Employment / Career Opportunities

When searching job listing websites using the keyword, “data scientist”, there appears to be considerable demand for “data
scientists.” Although cross-postings do exist, an exact match search for data scientist jobs was performed to ensure the results
were relevant and the search keyword was processed similarly. The following VBAR chart shows the number of data scientist
job postings by job listing website for the week of May 8™ 2021.

Weekly Data Science Job Postings
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Using an exact match search, results using a VBAR chart for “analytics” job postings show the number of analytics job postings
by job listing websites for the week of May 8‘“, 2021.
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Weekly Analytics Job Postings
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Weekly “Data Science” job postings on a number of employment / career websites from March 5™ 2021 are displayed, below.
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Data Science Graduate Degree Programs

The majority of Data Scientists hold an undergraduate degree in a quantitative field such as Mathematics, Statistics, Decision
Sciences, Computer Science, Management Information Systems, and Economics to name a few. Many also hold graduate
degrees and/or certificates in the field of data science. The next table represents a starting point for professionals seeking
Colleges and Universities offering graduate degrees in Data Analytics, Big Data Analytics and Data Science. Although this table
identifies many academic institutions, it may not provide a complete list of all the academic institutions offering these
prestigious graduate degrees. Readers are encouraged to perform your own search using one or more search engine(s) for a
more complete list of all the colleges and universities offering these popular degree programs.
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Graduate Degree Programs in Data Analytics, Big Data Analytics and Data Science

Boston University

Columbia University — New York
Cornell University

George Mason University
Georgetown University

Georgia Tech

Indiana University Bloomington
Johns Hopkins University

Louisiana State University

(alphabetical)

New York University

North Carolina State University
Oklahoma State University

San Diego State University
Stanford University

Texas A&M University

University of California — Berkeley
University of California San Diego

University of Chicago

University of Massachusetts Amherst
University of Michigan

University of Minnesota

University of Notre Dame

University of San Francisco
University of Southern California
University of Washington

University of Wisconsin Madison

Data Science / Analytics Skills

Programming including Python, R and SAS

saL

Statistics

Excel

Hadoop

Machine Learning (ML)

Artificial Intelligence (Al)

Knowledge with Structured and Unstructured Data
Data Wrangling

Knowledge of Analytical Functions

Data Visualization

Critical Thinking

Intellectual Curiosity

Business Acumen

Verbal / Written Communication

Ability to Work in a Team
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