AutoStat@Big?Data.loT

(Statistics for Internet of Things)

PP (CHI G o] B2

Dennis Lin (F#k% i2
University Dlstlngmshed Professor
Department of Statistics
The Pennsylvania State Unlver5|ty
(F ElZ V024 F s oA R B

2015 JMP Dlscovel\X Summlt%ﬁtﬁé\ FraE £

o G IR E ?

What is Future Statistics?
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F P HFE L&A (Main issues)
ot 2 §FHBXK  Whatis IoT?
GPBEK T it B M Statistics for ToT?
¢ Bk GiT (Automatic Statistics)
SAMEAL S  (Personalization Statistics)
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° Did you know???
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What’s
Statistics
All About?
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BB (41145l Descriptive Statistics)
BT (54T Statistical Inference)
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Things are similar
which makes Statistics possible.
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Things are different

which makes Statistics necessary.
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Statistics for Big Data:
Are Statisticians Ready?

John Jordan and Dennis K.J. Lin
(ICSA-Bulletine 2014)

With Considerable Input from Roger Hoerl
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° What is BIGdata?

HETERT AHCH?

Who is working on BlGdata?
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What kinds of Statistics are needed?

° Website
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Big data is like teenagers’ sex...

@ Everyone talk about it...
Nobody really knows how to do it.
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@ Everyone thinks everyone else is doing it...

So everyone claims they are doing it.
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Q@ #EmANHE
Who is working on BIGdata?

¢ {HEYIRF  Computer Science

¢ fFBR%¥  Information Technology

> RiF%%:  Applied Mathematics

> &% Computational Math/Science

> IBEF Operation Research

¢ TALTF  Industrial Engineering Informatics
> BIERIE  Science/Data Scientist

¢ P  Electronic Engineering

¢ BaRE  Political Science

& FrE FEEHIN Anyone who needs funding $$%
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° BIG Data A #(#7

BEG T HIE 2T,
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This is a golden age for Statistics,

But not necessary for statisticians.
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When Data is popular, Statistics appears!
When Big Data is popular, Statistics disappear!!!
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Characteristics of Big Data
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Big data is simple big, but not necessarily = complete,
accurate, or true!
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Value is in the eye of beholder, not the person
crunching the numbers!
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Bigger does not always implies better




° AZYH#AV  (Big Data: The 4V's)
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Data at Rest Data in Motion Data in Many Data in Doubt
Forms
Uncertainty due to
Terabytes to Streaming data, Structured, dala inconsistency
exabytes of existing milliseconds to unstructured, text, & incompleteness,
data to process seconds to respond multimed ambiguities, latency,

deceplion, model
approximations
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What kind of Statistics: Wish-List

CHEEARBRNWIEE Seek out high-impact
problems
= Do Something Matter

S oONARE YR EFRALEE M) Provide structure for

poorly defined problems
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new theories for new (reality) BIG data world.

@ some examples — 2447 7
¢ iRt ERER Statistics and plots for (many

descriptive) statistics
n B4 éﬁ’:ék?ﬂ’]p{ﬁ ? How to summarize thousands of p-values?
u AHRME? JT2ZEHHT? BTE? Correlations? ANOVA tables?

Histograms?
¢ fR4ERI Low-dimension behavior
® IEAERMHYR Norm or Extreme
o AR A AR AE R Pattern Recognition and Feature Extraction
¢ FBIKAER T Methodology for new type of data
a X 2% B ) [e] T AR A Regression model for network data?
& W 5443+ Prediction vs Estimation
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The 3 V: Variety

FrZH# New Types of Data
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@ Internet of thing  #JE¢ K

@ Internet of everything
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Internet of Thing (10T) ZJ&AT

YIELM (Internet of Things, I0T)
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New Normal: From IT to DT

B Internet of Things
PEREIRPIZE HIRCET 5 F Y

connecting physical things in a virtual networks

& AR B B S\ Network is not purpose-oriented.

¢ RGE2 EFIML System is fully customized.
& N LT/ MG, (Er] 584 Human

intervention is minimized, but dominating.

%ﬂfﬂ Internet of Things
° £ Integration of
£ Too Fast,
A" Too Large, and

K #* Too Complicate.
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The more inclusive the model, the more noise is
introduced. You will need Statistics!
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B 55#¢ Automatic
° H 31k Automatic Poem
Hzh{Lfik s Automatic Report
Hzhik g1t Automatic Statistics

A Personalization

MG Personalized Statistics
| ML EHE  Personalized Data
NE4LIMP - Personalized JMP

° SRR (Auto-Poem)
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Apps

o Go to “Summary”, Click “Edit” to edit the inputs

Title: * Test
Author: *
Abstract: * ne DOE
# Information
none unfinshed finshed
Keywords: * DOE Latex
# Design
UD LHD none Introduction:  This is int
4 Analysis
Basic Statics
yes no
Boxplot
yes no
Histogram Experimental ¢
Design
yes no
Q-Q Plot Analysis: ¢
yes no
Scatter Plot Conclusion:

yes no
Main-effect Plot

yes no
Correlation
yes no POF | Excel

° DOE Repart 1D001412

Testing AutoReport for Dennis o
Finally,
Click “PDF” -
or “Excel” I nroducin
to generate reports
http://www.statsoft.org/DOE.html

E Z445 71 Automatic Statistics

¢ BILGET2EK  (Automatic Statistician)
& ?fﬁl‘l‘ B{l /\:[:%j ﬁ% (Artiﬁcial Intelligent for Statistics)
¢ gl e, s

a Giit i) (Statistical Process Control)

8 G AR EE (Model Selection)

@ B /7M1 (Data Analysis & Prediction)

= (Report)

u etc
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Personalization Statistics

e /MR Personal Computer
¢ AMEALFHL Personal Phone

& AMEALM G Personal website
s MEILEST Personal medicine
¢ MELLGE Personal Statistics
¢ MEHIMP  Personal JMP

PMEGTT CFIHEM)

Personal Statistics (with 10T)

& fEFRHA  Health Data

¢ A EBCE  Financial Data

© 4 HdE  Social Network Data

SHRATS Bhh. P4 Travel/Food/Hobby Data
S W —IZE M Internet of Things—Connectivity

& Gt —H IR AR Statistics—Descriptive & Inference
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Looking for systematic knowledge,
not piecewise information.

(b) ZZE6XER, A 2L

Buying experience, not the good!
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Crew
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BEARLE (GR), RWEEL CGERD .
BT /BEE (Google/Baidu)
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Send $500 to

@ Dennis Lin
University Distinguished Professor
317 Thomas Building
Department of Statistics
Penn State University

& +1 814 865-0377 (phone)

¢ +1 814 863-7114 (fax)
¢ DennisLin@psu.edu

(Customer Satisfaction or your money back!)
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