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Abstract

Predictive Analytics is a technology, related to learning-from-experience (data) for predicting
the future behavior of individuals in order to drive better decisions. It is combines a variety of
techniques such as statistics, modeling, machine learning and data mining. In business aspect,
predictive analytics built pattern models relying historical data or experience to identify opportunities
or risks. There are millions of decisions made in each day and these will have affect in business
in some way. This technology is the mean to drive personnel decisions, guided by data for answering
future questions. Predictive Analytics is used in marketing, financial, insurance, telecommunications,
retail, travel, healthcare, industrial and other fields. This article presents how to use predictive

analytics on business applications, their benefits and interesting case studies.
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The Spectrum of Bl Technologies

HIGH
PREDICTION
What might happen?
>
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S Whatshappening », ~ ceeeeeeeheeenens 1 Predictive analytics
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g .-.,-.,_._.,......_....._......................_.‘.‘\..._4 OLAP and i
sunlizeth
REPORTING visualization tools
What \
happened? X s Query, reporting, &
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Low BUSINESS VALUE HIGH

JUN 1: seAuveamalulad Bl anududouvesnisiiaszideya deamefilaeenumiagsia
#ix1: (Eckerson, 2007) http://www.witinc.com/Predictive-Analytics.id.355.htm

Query, reporting & search tools

EmfloyeeIC  FrstName LastMame HireDate Ciky

3 Steven Buzhanan 17/:0/199312:00:00 M  Lordon

5 Mchael Suyama 17/:0/199312:00:00 2M  Lordon

7 Rabert Kirg 2/1)19%4 12:00:00 M Lordon

) Ane Dodsworth  15/.1/1994 12:00:00 #M  Lordon

2 Andrew Fuler 14/8/1592 . 2:00:00 AN Tacoma
1 Mancy Davolio 1/5)1952 12:00:00 AM Seattle

3 Laura Calahan 5/3)1954 12:00:00 AM Seattle

4 IMargaret Peacock 3511953 12:00:00 AM Redmond
3 Janet Leverling 14,1952 12:00:00 AM  Kirkand

JUN 2: uanstayanliannnisaeuanudeys

9141: technet.microsoft.com
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WNNd1 5,000 eaanslugisfiounnsiay 2006 wandluzuLuuveInnTg
<) v v = v
Junsaesuniudeya (Query) lagldnrwiduay
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OLAP and Visualization tools
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Dashboard and Scorecards

Executive Dashboard
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Predictive Analytics

Predictive Analytics
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What is going to
Happen in future?

© predictiveanalyticstoday.com
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gA289 Big Data

UayavuInlvg] ¥3e Big Data @1xnsafieny
AU URY Big Data lasae 3V fo Volume,
Velocity Wwag Variety nanife mmmﬁuaﬁ’fﬁ]yjaﬁﬁ
YA YLINAUNIIFIUTDYALUULANIE AN TD
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Business
Understanding

AUADRANTNINSILASIZALBINTINY (Predictive Analytics Process)

Data
Understanding
Data
Preparation
Modeling

g‘dﬁ 6: Sumaunsvi Predictive Analytics PIUNIMIFIU CRISP-DM (C. Shearer, 2006)

91n3U7 6 \JunmiansnasgIunsiinig
ATINTIIUIEAINUINTFIVLUY CRISP-DM
%39 Cross Industry Standard Process for Data
Mining Tneannaulneuieniui 3 vidmedns
Daimler AG, SPSS, NCR (Chapman, 2000)
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3. YuRBUNISIWIBUUDYA (Data Preparation)

Y
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AuNNURstaLa Feusenaulumetunaugays Bn

Ao nsAmidendeya (Data Selection) tuns
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- nsndunsesdoya (Data Cleaning) 1u
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Dud

- nsysanMsveya (Data Integration)
Jumsyunudeyannuates wiasddieiy
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- n13anvuIAteya (Data Reduction)
Humsanvuadeya Tuutafioyafiunauiuly
gy linsiaulunisaiiswuudiaediaiud
wazdefiuilunsfudeyaosnann

- mMsudasgUteya (Data Transformation)
dudunounswisuteyaliedlusuuuuiingon
Tllumsiinseideyanundndanaiiuveenis
yuvilestaya unedsteyautsussavldanusa
msasnuuaeddd endiegiaty Jayawuy
srwmsmstedudn liaunsoliudnsaneifiuves
nHAUENIUS (Association Rule) d #adinis
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&S (Relational Data) Bnvisdeyausziam Text
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(Evaluation) tHudunoulumstaussansnimues
lunadiasizrideyalieinueg gainauuaiug
Tun1svhwneg nsaunsailuwaluldluniegsie
19234

o
o o

6. Tumeunsihluldau (Deployment) 1Hu
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unouilunanaliannisinsiziveyaly
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14339 wetglunsiindulaniegsia

6

Uszianzasiues
Tngluudauilosmafenisiinszideya
Favhwefdnazyaddumadsvie (Predictive
Model) ifissagnufies ogrglsinulaiinisus
Uszianvadluwasenuiludn 3 Uszianaunis
Aaseiteyald Ao Lueaigdaving (Predictive
Model), Tuinaisesuie (Descriptive Model)
wazluinan13anaula (Decision Model) lngluina
Fevhuneiuagshmdnfilunismanuduiusly
yieguuuuiivousegludeya Feagvilfgshotu
annsomnginssufiaziintulusuanainguiuy
Tuafsld drulanaidsosuisduazshnsesue
dnvarverfoyauazuieandeyasenidungus
\lonsuisdnuusunstayatun uaslunanis
daauladudunislinadalunismnisindula
dielldnadniainnisdndulatu wu gingnén
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AUe (Chumn Analysis) {udu daulunaideindula
\dumsmimaiaifigalunisviuienavesnis
dndula msadl 2 ayunanisulsUsznmling

AT 2: NI TEANILAAAINNITIATIZRTULUUAN9)

Y

Predictive Models

Descriptive Models

Decision Models

YDIPNA, MFAATILIATAR,
ATIAIEINISReRa (fraud),
ATIATIEIANUALMAIVD

ITUU

ANweYeIUTEUING LU
516l6 el 818 ANABINTS
YDINANN N

aNwaEN1S | MANNENTUS UasFURuY Wumsmnguuesdeyaiid \Wunsmmsdaauladiniian

AT | 3NTENIIEU A Snvarlndifesiu tesdune | andeyaiiAndu Tunsiadule
SnuauziAniu oglnogranils

nsldiuus | gaduihunelagldsulsien | gadumsldsudslmeesiign | sjadulunmsmmsdadula
Wintagyilel ogulnogravils

nmshluld | msleseianudensaud | n1sdangugnAtuteenay | nslaTIzviaen1eingd

(critical path), N1FINLHY
75SNYINT, N1FIANITINIAN,

AATIEANYNNGIAA

fan - (An Oracle White Paper, 2010)
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FBnsuaswaian1TIATIEATVIUIgEINITE
widldoanidy 3 Uselan Ao I8 suuunsiesesi
N1500008 (Regression Analysis), 35n13138U3v01
1304 (Machine Learning), WUUNIINING VB
ANFUNUS (Association Rules Discovery) lag
LARNTIAZLDYARIIAITD

N153LATIZNNNSANnaY (Regression Analysis)
waflan1shnzinisanneaduizildaunis
naadaransiiiedulinalunisluniseduneia
AuduiusveeinUsTivzunfiansanlunad
loloun Linear Regression, Logistic Regression,
Multinomial Logistic Regression, Probit Regression,
Logit Regression, Time Series, Duration Analysis,

Classification and Regression Tree (CART)

nsunsaaszinisanaselultlunisimsisi
WWeviune laeldlaea Linear Regression
Aag19n15UIN1TATIZYN 1 Tanaauluns
AnnsaliA GPA sestndnwiuSaaindildunein
A GPA wastndnwautulutieSyans Tned

v

foya 2 fuds Ao GPA TutneUSyeyns Wusus

Sy

15A1 (Predictor)

Y

AuUsilaisen Aifeanisviung (Response) N5y

way GPA lutaUsayalmdu

Linear Regression L@uﬂ'ﬁa%"mamﬂ’l'ﬁLﬁ@LLﬁﬂﬂﬂ’J’]ﬂJ
duiusvosiulsdase (Attribute) AU AuUsnw
(Class) @aluitifaudsdass fe GPA 109t
USuey1ns waziudsniuvisenatd Ao GPA 279
Uya1ln Semanarneudeadusaiay (Numeric)

o '
[ [ =

LNUU ANATTINN 3

M1519% 3 Toyaunindmiunisasialuea Linear Regression

L GPA GPA
LaviinAnen (Undergraduate) (Graduate)

1 3 3.25

; 2 2.58

; 25 2.92

1 35 3.59

5 3.75 515

6 2.75 5.08

7 2.5 2.85

8 2.75 5.00

; 3 3.17

" 31 3.24
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4.5 T—tinear Regression of GPA———

g

S35 =

K

G y = 0.6742x + 1.1979

< 25 RZ=0.9865

O

15 ; : —GPAUndergraduate

15 2 25 3 35 4

Y o

UM 7: n3mluandliina Linear Regression 5e13196MUs GPA USqyayeisiils fiunaveas GPA Usgyayin

wouaunsidunsamdulumassune

%ﬂﬂ’l'ﬁﬁﬂmma Linear Regression aziduns
WaNMsEunse TnenereummduyUsyavavili
Sum Square Error (SSE) fiAtesiian lneluna
g UFULUUANNT Y = Wytw,a, +Woa,t.. W, a,
Tnefl ¥ Aofuusany wie aanadneu w Ao
duuszAnsvousaziuenstog a Ao A1vesdoya
Tuwev309il 1,2..n uae n Ao Sunuveen3don
W Saadnwirioonunagldaunts y = 0.674x
+ 1.197 Taedl y fio A1UszuIves GPA veq
UnAnvIUTeyY Iy taz x Ao A1 GPA Uastin@ne
Tusgaulsayns

nsilUlgenulunmsving auyfdndidnAnw
ABeulsaaeild GPA Ao 3.0 suiu deunuauns
Ageae 3.0 Aavanunsaviungldindndnwaui

avl¢ GPA Usvannt 3.219 s

<

nsinsaaszinisanaselultlunisimsizi
Weviune laeldluna Classification and Regres-
sion Tree

Classification and Regression Tree Juluna
AT umAnTideiune Jsguuuuresluea
ansaulaseenuiduguuuuvesiulindinduls
(Decision Tree) 1¢ fvgndlusiunsldmaiinnidn
lufadlerianaunimmsfinyeasmnssemans
(nuaue way Ay 2003) lavinisadslanasuldl
nsadulanndeyananisouvasindnedul
i 1 finasionsidonaviivwesinAnwdudil 2
WiovhueiwansiSeuredti 1 fnansenueensls
funanisiieuvedi 2 Wiearlduuziinisden
anvivsely Tnesrodslunadildaniatazuans
sonundusuuuudlinmsdndulagegui 8
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0 BAD 417168=Low
{]

3U# 8: Tuma Classification and Regression Tree wanstuaasuliinsindulanloann (nuay uazame

2003)

msl,‘%ﬂu:éﬂmm‘%m (Machine Learning)
maeufveuatonduiBnisdugdumsiinse
foya Felidnduiidulsdosdanuduiudaedty
TapanusatlUldanulanainians 1wy n1sitade
NUNAITUNNE, N197TI9E0UN1TAB1NIUATLATAR,
n1sieuiandnluniuazides wagn15iAsIed
manaviannsnadudu (Wikipedia) Inelumausean
Iuil'ixl,ﬂv}ﬁ’bléfm Neural Network, Support Vector
Machine, Naive Bayes, K-Nearest Neighbor

Spedal Offers and Product Promotions

v g

ﬂﬂiﬂﬂﬂgﬂﬂﬂﬂ%ﬁﬂﬁuwuﬁ (Association
Rules Discovery)

nsmnguesAuduRusdunszuIunIYi
wileadayaiiddguazlesunnuiousgnn
V9ndiai3enin Market Basket Analysis 159115
yauduitusvesaudnignéndendoniu 1unns
menudiiudvesdoya 2 yatuly fdvuialmg
Tnefweialunsasislunaiifion Ao Apriori
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@ Data Mining: Concepts and Techniques, Third Edition (The Morgan Kaufmann Series in Data Management ... by Jiawei Han Hardcover $54.71

@ Introduction to Data Mining by Pang-Ning Tan Hardcover $110.28

Customers Who Bought This Item Also Bought

Data Mining
Techniques

UM 9: msldnganuduiusluninisnain

www.amazon.com basin1sas1alunangued
anuduiusvesdudn Tngldvinnisifiudeyanisie

v

AuAlimeiu ntuwlawadulusalugueuy

NQWUU (IF-Then) Wy f1@eniisde Data Mining
wagnifesdenilsde Predictive Analytics fae
n15ldn1ensnaInves Amazon fieilagnAtiian
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Bendedudiladuduiudfezuusilidedud
fiinsdewdonfushy Bend Product Recommen-
dations Tng Amazon Sulddundiainnisviing
wugthaufuuuiindndesas 35 Mneeaveiamun

inestueasdugiidulddudslaonss Tay
Tudasfunmsuansmisimsieseidahue
Tuldlusunngg lidnasdusuaseunsa Audin
dhuyana MInana Mslawan MIliAszimaEDs

(Siegel, 2013)

531 (U T3

Wonlaarvsenlngq Tulandlasinisuinis

nsUseiude gunm waza1uaus dnuInuIeY
AINTIN 4 Fuanedanlennnisyihuenaresins
latinisdunalulagnmsinseideyaidainueg

TUlgunlule

AszndevinunelUlgegnaunnune Tudinuseaniu

A15199 4: MsINTIATE A welUTgeAnTE19Y (Siegel, 2013)

viugezls? fragreamsinlu1duasesdns
oy Facebook: Tmsuuziivinlasiinazduyanaiiisn3an
(People you may know)
AN Match.com: 19 Intelligent Matching Tun1sviunguazdug
MBANsEINe 2 Aufitiavanunsaduaudniuldnely
nsiensss Target: WeasswaudluanBnaunsavhuenssansssan

AMsBeAUA Yilaiunsainnisulaus Aumd NS ULLLAZIAN
Iopgnausiugn

Alga1e: Tunmsyinseanadansaiadviung
(Target Marketing)

Premier Bankcard: anunsnandflddnglunsdsananelayan
19N 12 drunBegansy lneaunsaddansathmneuiniu

nsenidn: nMsvilignAdeegiuuing

Telenor: @11150aAPRIINISENLANUINISLANTI 36%

ASVLEUAT

Amazon.com: 35% Ua98aaU¢lA1NNNA1TYINNNSHULIN
AuAndumignATe

nsladuled

Google: UsuUunsliiaiesilefunlnonisviunentniv
fifldazdluldoy

Google: Tgmsvhuneinduaatulwuazidu spam

Netflix: T638n1suuzihameudeeulatvilianunsafige
nswunmeunioouladlfinniuni 70%

ASLELTIM

Uenuseiude: Tdnsvhweengvesiendseiuitenisinun
Rouluwazsan

LS

UIngaewanunasa (Stanford) lasinnstaluwmalunis
Mureanudsslunsiuuzisamuy delananidusingd
ASININLVBILNNG
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A15199 4: MsIATIATEARWelUTEgeRnTEee (Siegel, 2013) (p)

Mueagls?

fqagranisiluTdvesesfns

A15a8lng (Fraudulent)

Hewlett-Packard: Ussudinainissuuseiudualy 5 U

N7 66 MUWREYANST 31NNISVINUIUNITHBUDINNITAIAY
duf1 nMssenfesvetonuuURaUNRvBINTN UV IBUALEA
Citizen Bank: ¥wgindaluuiivhazdngienising Tasanunse
anAULdsgla 20%

Aviva Insurance: USUU958UUNMIATIATUNTVRLTENTD991N
Usziuvaey neaunsauszudadululania 500,000 Usun
flolAou

BI1YLYINTIIU

f3aluileslinll aoauedaeda wuila Syueus 1UMA3Y
Taluawa: laldnsiwewazanunsadsinsalugmuimingy
Anenvgynssulaviuam

ANMUYATDIVBITEU

SAS: TaanAwIsiver8lun1s1INISUAYeIveITUaIUNTa
F99LUNUNYIANUTAYBIVBITEUU WU SrUUlsInauiu
[ i3

Wusu

Argonne National Laboratory: llunaiasngiidisvinung
Tun1smnistndosvesmuinsaiiiondes ioaunsowily
Yaymlaviu

A5hANn

University of Buffalo: anansaaeuliiszuuiseuinmsiunisinyn
nMaadeulnvewn

ATIINAIIU

Energex: yiungmsiinasulussansiagludn 20 Yamtn
Recology: ldnsaasgvideyadaviuielunisuiuusans
Yudsey JeansoanUsunaldunsdswegludovezasla 50%

LASaIa N A HATSNKRT

a o v 6

Baduius Fanmsiaseideyauuuiiseddlassas

e

Mlaseiteyalivinnemedeyavinalvg  fugiumvanes) fu Aagui 10 wandlaseasenugiy
i

(Big Data) SnJuazdesldsyuunmsuszanananse

v

dAgueInTIiATzideya Big Data

maiuteyaluguuwuudue) Aldlidewuugudeya
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irce: Big Data and Bl Best Practices: YellowFin

@

Hadoop
Transactional b > H .
e ug Fast Database Bl Tool
© |y 0o
Y in
External Source: Big Data and Bl Best Practices: YellowFin

3UN 10: laseaseiuguiliieniiv Big Data

fian: Big Data and Bl Best Practices: YellowFinBlI

sanFwsTiddyideuldlussuy Big Data fe
Hadoop Wuwandwifuuulasiailssuanuien
syt findnlunisulsnsussananawasdnfiu
Foyavueluglld ansaifinvuslsegislsidin
TneazUseneulumeaiunan e Hadoop Distributed
File System (HDFS) ¥ihuihilduiiiudeyauuy
ULazNIE18 kg T MapReduce Tilumeaiia
mstssananateyauuuruu Tedusnlas Google
Juweidalunswieudeyaulszananaesndu
dugen FsaunsaUszananalundeus fuld
nadwS N34 Hadoop algudeyaiitiusslewd
AoldagsRaiiaansniivenlduisniasiiunis
Anneidviunglulideyaildannsuszanana
1 Hadoop ol

wsesdefldlunsimuinsiinseidwhune
fuvuTuudeasauaziitontsin Tnswuudasiia
T KNIME, Orange, R, Rapid Miner, Weka, GNU
Octave, Mahout @uganaALIin19n15a 1oun 1IBM
SPSS, MATLAB, SAP, SAS, SAS Enterprise Miner,
TIBCO, Oracle Data Mining laguSEn Gartner
FaduuismiidouaslvidUinuiumaluladieds
Igvhnsdrnasagiinssdeenduasildlunis
MIATIEATIeY Tneldnsiv Magic Quadrant
lagiarsunandadendnlugvuuunsn 2 4@

Wan 9T egAUTIUAZAIULANA1VBILAB NARS U]
Tngiiasanan 2 Jady Ae Adeviminaniswmun
waluladveddHdn (Completeness of Vision)
Tuunu X wagdiuuuamenisnain (Ability to
Execute) Tuwnu Y Fsazutsiudnvondnisosnidu
4 nay fagufl 11 wans Magic Quadrant w89
govliusiltluninneideyadaiiung

1. Leaders vidonguifilunana dsldazuuugs
ATVl welula wazdiuulimenisnana

v
a

Tunquilil sas Mdudurdudinuudunisnan
geign uay 1BM fAdeiimidumaluladunniian
uazdl Rapid Miner uaw Knime oglunguiifg

2. Challengers ¥38ngugvin®s dauanunse
lun1smeulandlignArtagdu uadalddumuay
vieuTanssulvale vt erudilalunaindalyl
W

3. Visionaries tungufinsgmiindsiianis
nsnaauazinaluladlusunan wiouiagiamun
Tumsiuusdslidannsadnauednenmdangn
aonula

4. Niche Players visenguaannianiz dazuuu

v
g

Wsluswddevimikazaiunusiunann tngazd

i

< &

A
anfnguing Wunguamz Jufndadlnifiii
Wviean
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statsoft @

orace @' 0@
Megaputer @

Hpine ota Labs®

Microsaft @ Py

InfoCentricity

@ Actuate

EXECUTE

ABILITY TO

COMPLETENESS OF VISION
‘Source: Gartner (February 2014)

@ s
@ &M

@PovidMiner

@ Knime

@ Revolution Analytics

@ Aeryx

As of February 2014

Ul 11: Magic Quadrant vaweniwasflflumsiinsziteyaiBsvinne
Vim: https://www.gartner.com/doc/2667527 - Gartner, 2014
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Tuunanudlanandenisiesemdsinuie
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Fadundnnnsiildtoyauiuamnndfiegvily
Tusarns Felasundniivwialag wviinasld
NIEUIUNTNNABNTRIABS LU MIvimilesdaya
wielsilsoonundslunanusfiannsatiluiam
03Anslé Auifoonmanmsiinsinseias
yunetufidndustiemnn deiwedsiisdemis
nsluswaneeniniiievnsdadulalungsia
FeazneliiAinanAnnnung fsfegatu vidn
Amazon Faduuitmunevesesulal awnsai
flsnin 35% Raanmshmsesesidudiignin
flonadesioly Visnnanashnanandedunis

Tdugalaunn dlvuinisinsednelnsdne ananse

iilagnéuazaninsavihunenisiasuuinisves
andld widumevlunisvlsoansnifunadsndn
WHueienndandn Buanmstmusdgymideans
nswngsie st ladudeyaiide
nswseudeya n1sasisluma st e
mMsUsziiunanisldauvestune defliniesiiolyt
denldogrannune lunouivaneq usdniuh
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unvane aansaviliuinismeulandgnénuniu
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