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POINTWISE: Predicting Points and Valuing Decisions in Real Time
with NBA Optical Tracking Data, by Dan Cervone, et al 2014
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Big Data People

a Business

Decision Maker

Data
Miner

a Big data analyst

ystem engineer

Analytical Mind; business understanding and interpersonal communication

Statistical analysis; multiple regression, logistics regression, nonlinear least regression
Descriptive analytics; clustering, association analysis

Predictive analytics; classification, prediction, time series, novelty detection
Optimization; linear/nonlinear programming, integer programming, combinatorial
optimization

Natural language processing; word segmentation, PoS tagging, keyword extraction

Image processing; image segmentation, filtering & neighborhood processing

Analytic for big data; Hadoop, map-reduce, hive

Data visualization

Data management & Information processing; database design ...
Data warehousing & workflow management; ETL, OLAP, workflow, business
intelligence,

system performance evaluation...
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GE Global Research

“The Software Sciences and Analytics team is bringing
together our knowledge of data, analytics, and
computing to grow GE's businesses in exciting new ways.
We develop advanced computing and decision-making
tools to analyze, interpret and utilize data, creating
software systems, solutions and architectures that will
change the way our customers create, deliver and
manage their businesses.”
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— MapReduce Framework

— Hadoop Distributed File System (HDFS)
— Hive




Using Hadoop in the Enterprise
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High Volume

Data Flows

o MapReduce Process o Consume Results
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11:01 PM o 11:01 PM

Sign in

Listening...

Google

Try our new voice search g

&3 $ o

Apps Voice Goggles



@Y Document - Micro

2. On the Format menu,

|3. In the Styles box, cli
you wait is pat Ited, se
In the Styles box, a parag
letter "a" appears beside

-
? Google translate

From: Tamil v B o Telugu T|




Deepface 'i

* Deep neural network trained on

* 4M photos of faces from around 4,000
users

e Resulting in 97.25% accuracy




CONCLUSIONS



Summary

o 17|.ﬂ EI—I
2 7|dk ZHObA O A4 A
e 27HA] ZBf 3

— Descriptive Analytics: insight

— Predictive Analytics: foresight
» 371X| G| O] &

— Numbers, Texts, Images



The
Economist
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= gain, trial-and-error

* Plan Do See cycle
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FAQ 1 IS THIS NEW?



What's new?



Computer Science

- HO[HS B, Ay, X 44
» SOOI 2EE} XM

Control Ontology Refinement

Progra mming Games  GCongbraink

Multicore |;elligent

Vedrilfica%ion Teur?kql;*?g::bamé Inference b
Modelling ompiexioy
Reasoning Logic YSuems
ngineerin
Suaug Efficient gAUUomabed

Automatic = ﬁ"amic Machine

Learni

Logies  Saarch

Foundations .
Network Checking

Management  Consbraints Nebworks

Source: http://www.macs.hw.ac.uk/texturelab/EPSRC/clusters.html



Statistics

e “stat”istics = =/t

— "science dealing with data about the
condition of a state or community"
[Barnhart], from German Statistik, by German
political scientist Gottfried Aschenwall, 1770

— from Modern Latin statisticum
(collegium) "(lecture course on) state affairs,”"






e =e o2

« ME222 548 7|7] => breakthrough
o X008 => o|7 & Lk~ B x| A




$$ = O|OfE

e 19M|7| S & 9| Rothchild 7}&

— Amschel (E2f3FEZ2E) Nathan(218),
Calmann(LHZ2), Jakob(@}2]), Salomon(H]| 2l
h Tt

—E1|0|E1 =&, AMX 0l




88 HO|H

« Peter Drucker
— you can't manage what you can’t measure.




Statistics vs Big Data

e Statistics
— O[O] & == 307§

— 7071 Hio|& 2| Fehd critical

_ A =2
O= O

« Big Data

- OlO]H == Big

— 71171 |02 Fgtd less critical
— M, BT Che




Statistics vs Big Data

e Statistics
~- 712 => HO|H =& => 83
-Q 722 +=7 015571I tELIR?
—A) O 20F ME7t & X|AO| /= AtE

» Big Data
- OOl => 7t EA => 7:1%
- 7t20| HO|HZERH "S&
- =, X|4] Knowledge & 74 Discovery



Statistics vs Big Data

e Statistics
— X0 Cizt O]5H
~"Chaar" B, S
— X2 90%7F 23 =0 280|132 =X 4"

« Big Data
— i A|of| CHat O

—

of
|

|
-"0| ;g2 302 20| 220[3 =X Z4”




FAQ 2 TEXT MINING



| A E0t0| Y
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e =Al 29 HAM EA

® Natural Language Processing (X} ¥ 0§
A2| 7|")




Don Swanson
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CIPN
—L=.—'?'— HAA Medline
Xl
=

g

o M~
o

438)

« HIO|H => 7t2 => 4T (cf SAA



S A0t K2

o Filtering
-5 AL =852 (O: 1 1, (), etc) HA
* Tokenization
—- &S term=2| sequenceZ 22|85t tH
« Stop-word removal
— ZtALRE 20| HEEO| Bl= term (O|: and,
this, it) Xi| A




HIAEOO|Y MK 2|

e Stemming

—Term S5 O {f(stem) HEfZ B2t
e Pruning

02 X2 YIEZ LIEILIE term S8 M A
* Vectorization

— OtLIe| =AM S OfLte| A HEH=Z #Het

—



1. Tokenization

Xel ™

circuits within the main distribution panel that are doubled up (referred to as "double taps") should
be separated. Each circuit should be served by a separate fuse or breaker. All junction boxes should
be fitted with cover plates in order to protect the wire connections.

Xe| =

circuits + within + the + main + distribution + panel + that + are + doubled + up + referred + to
+ as + double + taps + should + be + separated + Each + circuit + should + be + served + by + a
+ separate + fuse + or + breaker + All + junction + boxes + should + be + fitted + with + cover +
plates + in + order + to + protect + the + wire + connections

Tokenizing with pre-defined punctuators:

AtHo| doet ZE|7|2E 7|ELR HAES g

M M8 FU ZEZ|ZE CER ES: DI M M WM EIEI LI T 07101 (80 [=1 [+] [>] [<]
[@] 5.



2. Stop-word removal

Xel ™

circuits + within + the + main + distribution + panel + that + are + doubled + up + referred + to
+ as + double + taps + should + be + separated + Each + circuit + should + be + served + by + a
+ separate + fuse + or + breaker + All + junction + boxes + should + be + fitted + with + cover +
plates + in + order + to + protect + the + wire + connections

HE| =

circuits + (within) + (the) + main + distribution + panel + (that) + (are) + doubled + (up) +
referred + (to) + (as) + double + taps + (should) + (be) + separated + (Each) + circuit + (should)
+ (be) + served + (by) + (a) + separate + fuse + (or) + breaker + (All) + junction + boxes +
(should) + (be) + fitted + (with) + cover + plates + (in) + order + (to) + protect + (the) + wire +
connections

Stop-word removal step:

Stop-word= HE 20| 2= THO{E2 UstMH, Stop-word list0]] ZeHE THO{ S S EAM0A A elEt




3. Stemming

Ha| H(Z)

circuits(circuit) + main(main) + distribution(distribut) + panel(panel) + doubled(doubl) +
referred(refer) + double(doubl) + taps(tap) + separated(separ) + circuit(circuit) + served(serv) +
separate(separ) + fuse(fuse) + breaker(breaker) + junction(junction) + boxes(box) + fitted(fit) +

cover(cover) + plates(plate) + order(order) + protect(protect) + wire(wire) + connections(connect)

Porter stemmer:

FEof et FHefx M 22| FQ porter algorithmS AFE35}0{, BETHo{2| 0|2 HE| = tHEtE




4. \Vectorization

mmmmm—

Frequency

=TF (x IDF)2| HE &7t 23 (vector space model)
=TF (Term Frequency): =A] LH 0{(term)2| =3 Ul

=IDF (Inverse Document Frequency): &0 & Z&st= A 9| A=

T e o T

Doc #1 1 1

Doc #2 2 4 3 2 1
Doc #3 0 0 0 0 0
Doc #4 2 1 2 1 1



4. \Vectorization

= 2M0| AFRE 2= 80 =2| AH(dictionary)= 0|2| 2|
» 2X9| domain HE: AXX vs MAHE vs HA|
= Time consuming

« HIZGHQ HAE ZAM Hd=t => HO|HO0|d HE



WORDNET “artefact”
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Big Data + Text

GOL)SI(’.‘

Google Search ' Feelmg Lucky

e Information Retrieval ("3 &= 2 Al)



8/ |0JEf + HAE

 Topic T&
— Understanding of doc topics

— Clustering docs based on topics covered

e HHAE HZ=
—1—— =TI

— Automatic News feed
— Spam filter
C A B

— Polarity of doc
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Text =5

e Spam Filter

Non-spam rmail
to your inbox

—

Incoeming Mail

Spam Filter

Spam mail to a
holding area
{or to the trash)



Text =5

e Field Claim classification

THE FORKLIFT WILL DRIVE IN REVERSE AND FORWARD BUT WHEN NEUTRAL APPLIED THE TRUCK STILL DRIVES IN FORWARD

FORKLIFT HAD A TRAVEL PROBLEM AT SECOND SPEEDO

CLAIM IS FOR FREIGHT FOR PARTS RETURNED, PARTS WERE SENT FOC BY DOOSAN

NO HIGH SPEED

FORKLIFT HAD A TRAVEL PROBLEM AT SECOND SPEEDO

TRANSMISSION PROBLEMS

NO HIGH SPEED

TRANSMISSION PROBLEMS

TRANSMISSION WILL NOT PULL IN HIGH GEAR.

UNIT WOULD NOT MOVE

no second gear

No second gear, see mail

TRANSMISSION HAD METAL IN IT.PER DAN SUMMERS WE INSTALLED A EXCHANGE TRANSMISSION.O

NO HIGH SPEED IN TRANSMISSION

After drain the oil, the techcian see that has pieces of metal with the oilO

AS PER HELPDESK CALL AUPS02814. E-MAILS BETWEEN ANDY CRIPPS AND DAVIDCHUNG ON SEPTEMBER 13 2012. SUBJECT: TB2 13-2010817 CD40S-5 FDB02-1520-

As per e-mail corrospondece between YC Kim and Rod MB on the 14th June2012. Subject AUPS02471 CG55C-5 FGB05-1410-00012 - Noisy TranmissionO

As per e-mail corrospondence between David Chung and Rod M. on the 07/02/2013. Subject: AUPS03071 CG40S-5 FGB02-1410-00016 - Transmission Failure

FAULTY TRANSMISSION

UNIT CAN'T MOVE CAUSE THE INNER PART TRANSMISSION WAS BROKENO

TRAVELED TO LOCATION; FOUND WET AROUND BELL HOUSING PLUG COMING DOWN ALSO AROUND SIDE OF STARTER; PULLED PLUG OUT OF BELL HOUSING; FL

CRACKED TRANSMISSION HOUSING

Transmission used at assembly has mismatched bolt thread patterns between the halves,Eesulting in insufficient sealing in short term after the machine is used, tra




Text =5

Field Claim classification
— To determine the cause of the problem
— To determine who is to blame

S pplifr Elu:.r-er
sants o =2l commadily “Wsanks o Gy commadily

sLiogs nat want b2 dealge “ewants lofs of dala to assess
excastie mitcrmatan nEks



SN =4

M= 2le

“The TV is wonderful. Great size, great
picture, easy interface. It makes a cute little
song when you boot it up and when you
shut it off. | just want to point out that the
43" does not in fact play videos from the
USB. This is really annoying because that
was one of the major perks | wanted from a

new TV
From “Text Mining and Analysis’] SAS institute



Object 2} attribute

e The TV is wonderful. Great size, great
picture, easy interface. It makes a cute
little song when you boot it up and
when you shut it off. | just want to point
out that the 43" does not in fact play
videos from the USB. This is really
annoying because that was one of the
major perks | wanted from a new TV.



Positive 2} negative

e The TV is wonderful. Great size, great
picture, easy interface. It makes a cute
ittle song when you boot it up and
when you shut it off. | just want to point
out that the 43" does not in fact play
videos from the USB. This is really
annoying because that was one of the
major perks | wanted from a new TV.



MM 2

« Document s=&: 5 Pos and 2 Neg
« Sentence &=&: P PP N, N
e Object / feature =&

— Use of Taxonomy




SMz=H2 0= 5

e NLP =&
— POS tagging, disambiguating terms and
lexicons, spelling error correction
« ZAHAEQ Mt CFE 2|0
— "The size seems small”, USB vs TV
P N=

o =

— Blog postings harder than tweets or reviews
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