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Statistics = Data Science ? The current state of statistical work can be
C. F. Jeff Wu described by a Statistical Trilogy:
University _oful\/llcr_ugan','Ann Arbor 1. Data Collection (experimental design,
® \What is "Statistics"?
® A Statistical Trilogy sample surv_eys). .
e  Frontier and Beyond 2. Data Modeling and AnaIySIS._
® A Bold Proposal 3. Propl_em Und(_erstandlng/SoIvmg,
Decision Making.

Promising Current/Future Directions: Why can neural network modeling solve some
® |arge/complex data: complex/tough problems?
neural network models, data mining (of ® can model complex (i.e., nonlinearity,
massive data bases). interaction)relationships.
® Empirical - Physical Approach: ® use cross-validation and other statistical
driven by data and mechanistic knowledge, techniques to find parsimonious models
mechanistic: and gain predictive power.

Deduction . . ® good at developing simple and efficient
unk_no_wn-state —  manifestation gomputational glggrithnas, develop
statistical: nducetion problem-specific hardware.
unknown state <« observed data
® Representation and Exploitation of Think Big, Learn from Others!

Knowledge:
Representation of knowledge as a Bayesian
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prior model (possibly in high-dimensional
space) computational algorithm, interaction
with cognitive science.

® Tremendous progress has been made in Some suggestions:

image reconstruction: ® A balanced curriculum:
penalized maximum likelihood, Bayesian more emphasis on data collection,
Gibbs sampling. scientific/mathematical basis for modeling,
® Much less is known and much needs to be | computing for large/complex systems.
done in computer vision: ® Interdisciplinary training:
"Vision is a process that produces from images | requirement of a cognitive minor, joint
of the external world a description that is teaching by statisticians and scientists.
useful to the viewers and not cluttered with ® Aradical idea:
irrelevant information (Marr 1976)". an applied master or doctoral program with
® Computer vision: 30% - 50% courses outside statistics.

an infusion of psychophysics, neural
physiology, statistics, engineering and artificial
intelligence.

A proposal:
"'Statistics' — "'Data Science""
"'Statisticians'" — ""Data Scientists""
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I b LR B oF R F Y 42 - Empirical - Physical Approach.

Frakend it B - Representation and Exploitation of Knowledge.

A 5 g g2 - Why can neural network modeling solve some complex/tough problems?
> Tremendous progress has been made in image reconstruction.

7 "t ° Much less is known and much needs to be done in computer vision.
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