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Data Science Tool Usage Survey ;o14/0'rielly)

e Still dominated by simple tools...

Most commonly used tools (used by at least 10% of sample)

Median salaries of respondents
Usage rate who use a given tool

Windows |
saL I
Excel |

R

Linux
Fython
Mac OS X
Java

JavaScript |
Tableau |
MySQL I
MS SQL Server I
Oracle I
D3 |
Apache Hadoop |
Hive I
Nat. Lang./Text Proc. 0
SAS |
Unix |




Choosing Tools for Data Science
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Developer



Chaining Tools for Data Science

e Use the right toolset in different stages
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What is Data Science?

* An area that manages, manipulates, extracts, and interprets
knowledge from tremendous amount of data

» Data science (DS) is a multidisciplinary field of study with goal to
address the challenges in big data

e Data science principles apply to all data — big and small



What is Data Science?

* Theories and techniques from many fields and disciplines are used to
investigate and analyze a large amount of data to help decision
makers in many industries such as science, engineering, economics,
politics, finance, and education

* Computer Science

* Pattern recognition, visualization, data warehousing, High performance computing,
Databases, Al

 Mathematics
* Mathematical Modeling

* Statistics
 Statistical and Stochastic modeling, Probability.



Data Science Is Multidisciplinary
Business ~ Domain

Strategy Knowledge

By Brendan Tierney, 2012
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Why is it sexy?

e Gartner’s expectations
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Data Scientists

* Data Scientist
* The Sexiest Job of the 215 Century

* They find stories, extract knowledge. They are not reporters




Data Scientists

* Data scientists are the key to realizing the opportunities presented by
big data. They bring structure to it, find compelling patterns in it, and
advise executives on the implications for products, processes, and
decisions




Concentration in Data Science

* Mathematics and Applied Mathematics

» Applied Statistics/Data Analysis

* Solid Programming Skills (R, Python, Julia, SQL)
* Data Mining

e Data Base Storage and Management

* Machine Learning and discovery



Continuous Discrete

Machine Learning Problems

Supervised Learning  Unsupervised Learning

cIaSS|f|o§1t|0|_‘l or clustering
categorization

dimensionality

regression .
J reduction




Statistical analysis outputs:
p-values, standard errors,
regression models, principal
components, discriminant
score functions, ANOVA
tables, control charts,
descriptive statistics etc...

translate statistical results
into relevant information,
careful formulation of
findings is required

Data

An automated process used to discover
novel, wvalid, wuseful and potentially
interesting knowledge from large data
sources.

Mining

Statistics

* Deals with representation
and generalization
* Representation of data

MaChine instances and functions

i evaluated on these
Learni ng instances
* Generalizationis the
property that the system
will perform well on
unseen instances



An Example of Machine Learning: Google’s
Self-Driving Car

*.




Type of Method

Statistics

Machine Learning

Data Mining

Descriptive Methods

Statistical Methods

Rule format based

Mixed Types between
Stat&ML

p-values

Decision trees

Standard errors

Clustering Partitioning Clustering Conceptual Clustering All Types
Hierarchical Clustering Rule-Based Clustering
Classification Discriminat function Neural nets Mixed types

K-NN classifier

Rule-based classifier

CART decision tree

Case-based reasoning

Decision tree induction

Regression

Regression Methods

Regression Methods

Regression Methods

Association Rules

Association rule methods

Association rule methods

Visualizations

Dendrogram

Tree Representation
Visualization

Tree Representation
Visualization




THE DATA MINING CYCLE AND SOME TYPICAL APPLICATION DOMAINS
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Optimization algorithms
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