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m The term “Data Science” has surged in popularity

m Data science is increasingly commonly used with “big data.”

m Data science, including Big Data has recently attracted an enormous
interest from the scientific community
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m What does Data Science mean?

m What about Statistics in the Data Science “area” ?

m There is not yet a consensus on what precisely constitutes Data Science

CONTRIBUTED ARTICLES

Data Science and Prediction

By Vasant Dhar

Communications of the ACM, Vol. 56 No. 12, Pages 64-73
10.1145/250049
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Use of the term "data science” is increasingly common, as is "big
data.” But what does it mean? Is there something unique about
it? What skills do "data scientists" need to be productive in a
world deluged by data? What are the implications for scientific
inquiry? Here, I address these questions from the perspective of
predictive modeling.
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‘The fise of data science, including Big Data and data

Statement Contributors analytis, has recently atiracted enormous atfention i the
David van Dyk, Imperial College popular press for ts spectacular contributions in a wide range
(chair) of scholarly discipiines and commercial endeavors. These
Montse Fuentes, NCSU Successes are largely the fruitof the innovative and
Michael I. Jordan, UC Berkeley entrepreneurial spiri that characterize this burgeoning fild.
Michael Newton, University of Nonetheless, its nterdisciplinary nature means that a
Wisconsin substantial collaborative effort s needed for it o realize it full
Bonnie K. Ray, Pegged Software potentialfo productivty and innovation. While there is not yet
Duncan Temple Lang, UC Davis a consensus on what precisely constitutes data science, three
Hadley Wicknam, RStudio professional commurites, all within computer science and/or

statstics, are emerging as foundational to data science: ()

o and organization of data resources, (i)

Statistics and Machine Learning convert data into knowledge, and (i) Distributed and Parallel Systems
provide the computational infrastructure to carry out data analysis.

m For a review, see the report of D. Donoho (2015): “50 years of Data Science”
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m There is not yet a consensus on what precisely constitutes Data Science, but

m Data Science can be seen (defined ?7) as®:

the study of the generalizable extraction of knowledge from data.
requires an integrated skill set spanning mathematics, machine
learning, artificial intelligence, statistics, databases, and optimization

“Vasant Dhar (2013): Communications of the ACM, Vol. 56 No. 12: 64-73

m Data Science clearly has an interdisciplinary nature and requires substantial
collaborative effort

m Databases, statistics and machine learning, and distributed systems are
emerging as foundational to data science

(i) Databases: organization of data resources,
(ii) Statistics and Machine Learning: convert data into knowledge,

(iii) Distributed and Parallel Systems: computational infrastructure
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Statistics play a central role in data science
m Allow to quantify the randmoness component in the data

m A well-established background to deal with uncertainty (probabilistic frame-
work) and to establish generizable methods for prediction and estimation

m allow soft decision: e.g. confidence interval in regression and posterior
probabilities in classification

m help for understanding the underlying generative process
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Data science models/algorithms

New problems (big data, etc) but ... classical methods ?

Our Core Algorithms Remain the Same

* Regression, decision trees, and cluster analysis continue to form a triad of
core algorithms for most data miners. This has been consistent since the first
Data Miner Survey in 2007.
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Thank you for your attention!
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