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AfiDat a S cThe SekiéssJoh of the 21st Centuryo

I Thomas H. Davenport and D.J. Patil

AﬁAnaIytics Is defined as the scientific process of transforming
data into insight for making better decisions. 0

I The Institute for Operations Research and the
Management Sciences (INFORMS)

AiWi th more and mor ebigdatmphe démarsl u s i
for data analytic specialists,0 sometimes called data scientists,

who know how to manage the tsunami of information, spot
patterns within it and draw conclusions and insightsd is
nearing a frenzy. o

T Chris Morris, CNBC
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Data Scientist

Afi A person who I s better at

and better at software engi

https://www.youtube.com/watch?v=06kZkqg3rdwc
Josh Wills

stat.i
neer |

Director of Data Science at Cloudera

AfiData scientists are Inquisitive: exploring, asking questions,

doing nwhat i1 fo analysi s,

guest |

processes. Armed with data and analytical results, a top-tier
data scientist will then communicate informed conclusions and

recommendati ons across an
structure. O

organi

http://www-01.ibm.com/software/data/infosphere/data-scientist/

Anjul Bhambhri, IBM
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Opportunities

Job Trends from Indeed.com
—Big Data Anahdics

0.15 -
i Othe almost 2 million openings he

expects over the next three years in the
U.S. alone (4 million worldwide), Peter
Sondergaard (Gartner) predicts that
only about one-third will be filled, ’I
ai
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1-makinga-n-al-yt-i-cs---s-of-t-w
scarce, valuabtlthat co
employers will have to fight to hire and
retain. o

Fisher, A. (2013). Big Data could
generate millions of new jobs. Fortune.
0.05 {1 Retrieved from
http://fortune.com/2013/05/21/big-data-
could-generate-millions-of-new-jobs/
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Source: http://cdn.edureka.co/blog/wp-content/uploads/2015/01/trends-analytics1 MITRE
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What Do Data Scientist Do?

Alnterface with analytics, product management, and operations
teams.

APerform large-scale data analysis and develop effective
statistical models for segmentation, classification, optimization,
time series, etc.

ADesign and implement reporting dashboards that track key
business metrics and provide actionable insights

Aldentify actionable insights, suggest recommendations and
influence the direction of the business by effectively
communicating results to cross functional groups

AWork closely with Product or Engineering & Operations teams
to proactively create rule and manage decisions

ASuggest Improvements in the tools and techniques to help
scale the team

MITRE



What Do Data Scientists Do? (cont.)

AAppIy data-mining, machine learning and/or graph analysis
techniques for a variety of modeling and relevance problems
Involving users, their relationships, their tweets and their
Interests.

ADesign and evaluate novel approaches for handling high-
volume real-time data streams.

AcCode using primarily Java, Scala, and scripting languages such
as Python or Ruby.

AcConduct design and code reviews.

AWork with large unstructured and structured data sets (multi-
terabyte+, 100MM+ daily transaction volumes).

AUtilize data science and guantitative methodologies to help
shape clinical care and long-term planning

MITRE



Data Sources

Finding Real nNsi g ke

A Etc.

I ens data ’

Internet of Thlngs

Big data growth

Big data market is estimated to grow 45% annually to reach $25 billion by 2015

4000

Growth of Global data - Zettabytes . 2010 Stored data® - Petabytes
0 — -

Zettabyte = one million petabytes Petabyte - one quadrillion (short scale) bytes
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Data Analytics

§’ What'sthe bestthat can happen? Rgptimirationl Prescriptive Analytics
E ”. B 3
g Whatwill happen next? [Predictive
§ Whatifthesetrends continue? |[Earanacting® E L predictive Analytics
a ;.
3 Why is this happening? {BEESIES
L/ Whatactionsare needed?
e = |
— Descriptive Analytics

B \\here exactly s the problem?
hoc ¥ ~
g Howmany, how often, where?

, &’ Whathappened?

Degree of Intelligence

Optimization helps you determine the best that can happen, so you can take action in
ways that will deliver significant performance improvements. Advances in technology

have made this process easier and more powerful.

MITRE

Source: Aligned Resource Optimization, retrieved from: hitp:/www.sas.comiresourcesiwhitepaper/wp 4183 pdf
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Unicorns

Data Science Venn Diagram v2.0

Computer
Science

Source: http://insidebigdata.com/wp-
content/uploads/2014/01/Venn.png?utm_content=buffer21f7d&utm medium=social&utm_source=twitter.com&utm

campaign=buffer
MITRE
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Unicorn Skills

Median salaries of respondents
who use a given tool

ACommunications P L bl

saL I

ALeadership I

4

, ] Linux ’
ADomain o Lhon :
e . Java |
ABusiness et '
MySQL l

A TO 0 I S MS SQL Server §E

Oracle ]
. s i
I R Apache Hadoop 1
Hive N |
.. Nat. Lang./Text Proc. ]
I Python 1
Unix i
. Visual Basic/VBA 1
I \]a.va. MongoDB l
PostgreSQL H |
. Cloudera |
| Tableau i)

Matlab I

i SQL =
Perl l
C++ l

I Hadoop wela I

Numpy + Scipy |
I SAS/SAS Enterprise Miner =
Mahout ]
Source: 2014 Data Science Sal ary O%Sawforigwoe %, 80% (00 RiteTisdk IwerDwMeocd i a,
CA. Retrieved from http://www.oreilly.com/data/free/files/2014- Share of Respondents otal Satary (0S0)
data-science-salary-survey.pdf MITRE
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Acquiring Unicorn Skills

A Self-study

A On the job training

A Websites
I Data Science Central http://www.datasciencecentral.com/
I Kaggle http://www.kaggle.com/
I KDnuggets http://www.kdnuggets.com/

A Journals

I IEEE Transactions on Computational Intelligence and Al in Games
I IEEE Computational Intelligence
A Conferences
I IEEE International Conference on Big Data 2014
I IEEE 2014 International Conference on Data Science & Engineering (ICDSE)
I Predictive Analytics World

A Courses and Degree programs
http://www.kdnuggets.com/education/online.html

MITRE
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Salaries

Note: Salary data varies among surveys

Big Data Analytics Job Titles & Salaries

Metrics & Analytics Specialist
Bl & Analytics Consultant
Analytics Associate

Big Data Analyst

Solution Architect

Engineer

Architect

Business Consultant

0 20,000 40,000 60,000 80,000 100,000 120,000 140,000
Salary p.a (in USD)- Indeed

Source: http://cdn.edureka.co/blog/wp-content/uploads/2015/01/salaryjobtitles.pnqg
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Challenges

A Lots of data NOT ALWAYS EQUAL TO Insights

Need to carefully select attributes

Need to understand the context of the problem and results
Do the model results make sense!

Realize that models degrade with time!

AGaining

Data analytics experience
Knowledge and skills
Experience that employers care about

A Employers

Finding skilled staff

i Staff in Centralized Data Analytics Center versus Business Units
.
I Training and growing staff

Retaining staff

14

MITRE



15

Conclusions

AElectrical Engineers, Computer Science, and Math
Professionals can transition to Data Science

AAIready know and use various aspects of
I Descriptive analytics
I Prescriptive analytics
I Predictive analytics

AResources exist to allow information technology professionals
to fill-in their knowledge gaps

AData Science is a growth area

MITRE
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Next Steps

ATake courses and read to fill in the knowledge gaps

AAdd a data science, data analytics, or predictive analytics
degree if time permits

AFind small projects where you are to
I Leverage your current skills and strengths
I Apply data analytics as a value added benefit

ATalk with people interested in data science and data
analytics

NCont i nuo il sot &rergih ont
Intelligence 1 is the key to unlocking our

hY

potential . o

Winston Churchill
MITRE
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Resources and Further Reading

ADavenport T. H., and Kim, J. (2013). Keeping up with the quants:
Your guide to understandlng and using analytics. Boston, MA:
Harvard Business Review Press.

A Edureka! (2015). 10 reasons why big data analytics is the best
career move. Retrieved from http://www.edureka.co/blog/10-
reasons-why-big-data-analytics-is-the-best-career-move

AFew, S. (2009). Now you see it: Simple visualization techniques for
guantitative analysis. Oakland, CA: Analytic Press.

AFisher, A. (2013). Big Data could generate millions of new jobs.

Fortune. Retrieved from http://fortune.com/2013/05/21/big-data-
could-generate-millions-of-new-jobs/

AKdnuggets I Data Mining Community

http://www.kdnuggets.com/2014/02/best-tweets-in-january.htmi

ASiegeI, E. (2013). The power to predict who will click, lie, buy, or
die. Wiley.

AThe Data Warehousing Institute (TWDI) http://tdwi.org/Home.aspx

MITRE
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Resources and Further Reading (cont.)

AJournals

I IEEE Transactions on Computational Intelligence and Al in Games
http://ieeexplore.ieee.org/xpl/Recentlssue.jsp?punumber=4804728

I IEEE Computational Intelligence
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=33585

A Conferences

I IEEE International Conference on Big Data 2014
http://cci.drexel.edu/bigdata/bigdata2014/

I IEEE 2014 International Conference on Data Science & Engineering
(ICDSE)
http://www.ieee.org/conferences events/conferences/conferencedeta
lIs/index.htmI?Conf 1ID=32781

I Predictive Analytics World http://www.predictiveanalyticsworld.com/

MITRE


http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=4804728
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=33585
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Courses and Certification Programs (Sample)

ACaITech, Learning from Data,
http://work.caltech.edu/telecourse.html

ACoursera
https://www.coursera.org/specialization/ihudatascience/l/overv
lew

AMIT Open Courseware http://ocw.mit.edu/courses/sloan-school-

of-management/15-075|-statistical-thinking-and-data-analysis-
fall-2011/

ANew Jersey Institute of Technology Certificate in Data Mining

http://online.njit.edu/programs/certs/datamining-cert.php
A Standford Data Mining and Applications Graduate Certificate

http://scpd.stanford.edu/public/category/courseCateqoryCertifi
cateProfile.do?method=load&certificateld=1209602

AStatistics.com http://www.statistics.com/landing-page/data-
analytics-courses/

MITRE


http://work.caltech.edu/telecourse.html
https://www.coursera.org/specialization/jhudatascience/1/overview
http://ocw.mit.edu/courses/sloan-school-of-management/15-075j-statistical-thinking-and-data-analysis-fall-2011/
http://online.njit.edu/programs/certs/datamining-cert.php
http://scpd.stanford.edu/public/category/courseCategoryCertificateProfile.do?method=load&certificateId=1209602
http://www.statistics.com/landing-page/data-analytics-courses/
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Degrees Programs (Sample)

ABerkeIey Masters of Information and Data Science

http://datascience.berkeley.edu/

A DePaul University, Master of Science Predictive Analytics
http://www.cdm.depaul.edu/academics/Pages/MS-In-Predictive-
Analytics.aspx

A Northwestern University, Master of Science in Predictive Analytics
http://sps.northwestern.edu/info/predictive-
analytics.php?utm source=KDNuggets TextLink&utm medium=T
extLink&utm term=FY14&utm content=MSPA&utm campaign=MS
PA KDnuggTL14&src=kdnuqgq text fyl4

ANYU Stern, Master of Science in Business Analytics http://web-

marketing.stern.nyu.edu/global-programs/business-
analytics/?campaign 1d=701d0000000Sfo5&utm medium=email&u

tm_source=kdnuggets&utm_term=dedicatedemail
A University of Maryland, Masters of Science in Data Analytics
http://www.umuc.edu/analytics/index.cfm

MITRE


http://datascience.berkeley.edu/
http://www.cdm.depaul.edu/academics/Pages/MS-In-Predictive-Analytics.aspx
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Salaries by State

State (of residence; US only)

California
Northeast
Great Lakes
South
Northwest
Mid-Atlantic
Plains
Southwest
Texas
0% 5% 10% 15% 20%
Share of Respondents

State (of residence; US only)

California 1}
Northeast 0
Great Lakes ]
South ]
Northwest I}
Mid-Atlantic i
Plains I
Southwest 1]
Texas I}

Total Salary (USD)

20k 40k 60k 80k 100k 120k 140k

30%

180k 200k

Source: 2014 Data Science
http://www.oreilly.com/datal/free/files/2014-data-science-salary-survey.pdf

Sal ary Survey.

O6 Rei

y Med.i

MITRE
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Factors Influencing Salaries

Source: 2014 TDWI Salary, Roles, and
Responsibilities Report

AVERAGE SALARY BY YEARS AT CURRENT COMPANY

O-tyears  $102176 $100645 $109236 $104370 SBT3 2% People who moved tended to
2-3years  S102073 S101904 S$103585 $109635 $103932  26% make more money.

aGyears  $97251 $98217 §99994 SI09418 107349 12%

6-10years $101082 $102508 S106437 SI05028 SI0GE74  22%

11-20years S101503 S103606 S110,045 $109932 $109399  16%

MO $104380 $107888 114350 $110127  §111.067 2%

"Z AVERAGE SALARY BY YEARS OF BI/DW EXPERIENCE

01 years $82170 $86760 $83041 $BE34T  $79,822 6%
2-3years  §90307 $802387 $80837 $84715  $03164 4%
Ha\/ing 5+ years of experience <Gyears  $02224 $02046 $99732 208,967  $94.178 19%
pays off. _gyears  $101753 $102820 S$103454 9104193 $103,953 17%
;&ﬂmm $TE5TZ  $T20376  $120,680 44%
AVERAGE SALARY BY CERTIFICATION 2015 nata
Having IT certifications increases
0 certifications ~ $99,396 $100816 $105085 $105253 $103439 58% salaries.
1 certification §98 604 $102.505—§166.880—S107688_104984  16% Most certifications require at
certifications  $103547 $105838 $100113 $108133 $112,219 14% g )
3 cerfifications  $108445 $102.543 $115.466 $115.203 $111.256 6% least 5 years of professional
4+ cerifications 6% exp erience.

2013 data MITRE



25

Impact of Education

Education (highest level attained)

Some college / Associate's / Tech Cert.
Bachelor's degree

Master's degree

Doctorate degree

0% 10% 20% 30% 40% 50%
Share of Respondents

Education (highest level attained)

Some college / Associate's / Tech Cert. 1
Bachelor's degree I
Master's degree 1
Doctorate degree ]

20k 40k 60k 80k 100k 120k 140k 160k 180k 200k
Total Salary (USD)

Source: 2014 Data Science Salary Survey. OO0OReilly Media
http://www.oreilly.com/datal/free/files/2014-data-science-salary-survey.pdf MITRE
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Salary Trends

Mational Salary Trend from Indeed.com
—Big Data Anahytics

1.20 1

1.101

0.90 1

Salary Incex

MR Oct'12 Jan'13 Aprl3 ‘13 Oct'13 Jan 14 Aprl4

Source: http://cdn.edureka.co/blog/wpcontent/uploads/2015/01/salarnl.png
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Salaries
AVERAGE (MEAN) SALARIES
115,000
$107538
$110,000 $106,095 +1.4% e
+2.7% :
— $103,340
” 8101222 +21%
+01%
S100,000

2009 2010 201 2012 2013

MEDIAN SALARIES

$110,000
$LUE:'§D£U $104,000
$105,000 $102.000 ' 1.0%

+3.5%

$98,597

gioo000  $97,656 0%

+0.2%

$05,000

2009 2010 201 2012 2013
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Opportunities

AVERAGE SALARY BY REGION AVERAGE SALARY BY INDUSTRY

Mid-Atlantic $116,597 $135568 $122,258

$116363 $110.357 $120114  +17.0%
Southwest ——————SHOHE——S$HE487——STBEET 6% lishing
Pacific $113,552 %117 649 %118,396 145 Consulting/professional ~ $115237  $120395 $115726 -3.9% 13%
< Morheast SMBAN swosr DNSWASHE ok ;mes met §112238 $113953 §10791  28% 7%
Southeast $101,635—$109.630 106108 1% : : : —
South $104038  $104692  $106,063 % eere S bl P o
Midwest $100,939 09,006  $102,823 21% computers)
Rocky Mountains $105294  $106308  $100985 % Food/beverage $118738 $103300 $109980 +6.5% 2%
Central Plains $106,786 202446 $01,761 2% Hospitality/travel $113213  $111534 $108367 28% 2%
Canada $93.898 $88,251 $88,599 16% Government (federal)  §102229  $119.215  $108.178  -9.3% 2%
“o0i3data  Financial services $113076  $100056 $106942 —1.0% 14%
Retail/wholesale/ $112337 $106592 $106545 —<1.0% 5%
distribution
Telecommunications $98.880 $101531 S$106006 +44% 3%
Healthcare $99633  $102412 $105034  +26% 13%
Insurance $99333 $100345 $104544  +42% 10%
Education $85113  §92768  $95170  +26% 5%
Transportation/logistics ~ 99180  $102531 92672 -96% 3%
Government (stateflocal)  $89201  $87.173  $83695  —4.0% 3%

Y-y 2M2-13
23 dats. Column does not folal 100% because
Industrias with lower rapresantation were excludad,

MITRE




29

Salaries by Industry

Business or industry

Software and Application Development i
IT / Solutions Provider 1
Science and Technology |
Banking / Finance ]
Retail / E-Commerce I
Education ]
Healthcare / Medical / Pharmaceutical I
Government ]
Business Services Consulting (Non-IT) |
Carriers / Telecommunications |
Publishing / Media ]
Entertainment |
Insurance |
Manufacturing / Design I
Monprofit / Trade Association ]
Energy / Utilities ]
Other |
20k 40k 60k 80k 100k 120k 140k 160k 180k 200k
Total Salary (USD)

Source: 2014 Data Science Salary Survey. OOReilly Medi a

httg://www.o.reilly.com/d ata/free/files/2014-data-science-salary-survey.pdf MITRE
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