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Ukratko o Neosu hroug

> Osnovne informacije

® Osnovano 2002

® 30+ zaposlenih

® Specijalizirani za DW/BI sustave, Java/Oracle Custom Development i konzalting
> Dugogodisnje iskustvo

* Vite od 10 godina DW/BI & CD iskustva

.

Certificirani struénjaci (OCP, Specialists, Experts...)

® Brojni uspjesni projekti i zadovoljni klijenti
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Ukratko o Neosu hroug

> Oracle Partner - Gold Level
* Od 2002

) Specialized Oracle BI Foundation Partner
® 30-ti u svijetu i prvi u regiji

) Specialized Oracle ADF Partner

® Jedan od prvih partnera u svijetu

s o | ORACLE ity
ORACLE o ORACLE Partner ORACLE Partner

Partner
Specialized Specialized Specialized
Data Warehousing Oracle Business Intelligence Oracle Application
Foundation Development Framework
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Sto je R? hroug

> Open source skriptni jezik i okruzenje za statisticke izraune i graficki prikaz
) pojavio se 1994
) alternativa za SAS, SPSS i druge komercijalne alate i okruZenja

> oko 2 milijuna korisnika

> tisule open source paketa koji pove€avaju produktivnost u podrucjima kao:

® bioinformatika

analiza financijskog trZista

® linearno i nelinearno modeliranje

SLIDE 4 / 23 Rudarenje podacima u Oracle R Enterprise-u 25.10.2013.
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asto R?

> Moéan

> Nadogradiv

> Lako se instalira i koristi

> Mogucnosti grafiCkog prikaza
) Besplatan je

5/23

@ R File Edit Format Workspace

Packages & Data__ Misc

window _Help

%[ (Charged) Tue

R Console

ADOTt Source/Load  Quanz History  STartX11 Set Colors Authem

sersiiage

@& ) EOX Q@ G |

s N Quartz (2) - Active 1
1 ! * Given : depth | R e
tication  Save Opan In Editor it £ T BT
| data.frame dim: 20 4 F

:14 PM_stefano lacus

R Workspace Bro

BoxDens=functionCdata, npts = 200,, x = <(@,,
add = Tf ol = 11., bordersFALSE,collin 7,

dens < density(data, n = npts)
L

axes = F, matn = "*, xlim = x, ylim = y,

Corientation = "pays,

age") {
2 < Cdx - minCdx))/CmaxCax) - minCax)y * (x[2.] -

|
dyz <~ C(dy - minCdy))/CmaxCdy) - minCdy)) = Cy[2.] -
1.3

. length(ax))

seqbelow <= repCy[1.
CFLLL == T:

<onfsh

Cborder:

de(dx2, seqbelon, dyZ, col = col)
TRUE) pointsCdxz, dy2, type = "1", col =

{
dy2 <- (dx - min€dx))/CmaxCdx) - minCdx)) * (y[2.] -

=@

vl

o

¥l

e factor levels: 10
(=] numeric length: 12
n numeric tength: 1
- wm ™ | eopar list length: 2
| . | W™~ .| piesales numeric tength: 6
r - ; by B numeric length: 2
- scale numeric length: 1
usr numeric tength: 4
¥ women data frame dim: 15 2
height numeric length: 15
weight numaric tength: 15
x numeric length: 87
| Refresh List |
R Packages Manager
[ Refresh List |
Package Deseription
graphics The R Graphics Package -
INRGL device 1 (active) grid The Grid Graphics Package
- - - lattice Lattice Graphics U
methods Formal Metheds and Classes 2

The R Graphics Package

DLD)

pecumentatien for package “graphics' versien 2.0.0
Help Pages

ABCDE

GHILMNERSTX b
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R okruZenja

Which R interfaces do you use frequently?

6/23

built-in R console (225) I 0%
RStudio (135) I 04%
Eclipse with StatET (90) I 16%
RapidMiner R extension (80) N 14.2%
Tinn-R (62) I 11%

ESS (Emacs Speaks Statistics) (59) I 10.5%
Rattle GUI (53) N 9.4%

R Commander (43) l7.7%
Revolution Analytics (31) I 5.5%
RKWard (22) M 3.9%

JGR (Java Gui for R) (21) H37%

RExcel (18) B3.2%

R via a data mining tool plugin (12) 12.1%

Red-R (8) 11.4%
Sciviews-R (6) 11.1%

Other (44) B 7.8%

Rudarenje podacima u Oracle R Enterprise-u
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Oracle R Enterprise arhitektura hroug
R vorksoace console s el —_
: | gl wAREN g d /F
( — | . 1
HE -
] i
- o . B OBIEE, Web Services

AT ey e,

Functlon pus.h down -
dala tansfonmaton & slalislics

* * *

No changes to Scale to large Embed In
the user data sets operational
experience systems

N
(O¥]
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ORE — unapredenje open source R-a

8/

> Analiza i manipulacija podacima u Oracle bazi podataka kroz R,

transparentno
) Izvodenje R skripti kroz bazu u paraleli
> Koristenje in-database algoritama prediktivne analize, neprimjetno kroz R

) Scoring R modela u Oracle bazi

> R skripte dinamicki se integriraju u SQL

> Integrira R u IT programski stog (software stack)

Rudarenje podacima u Oracle R Enterprise-u 25.10.2013.
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OREdm paket hroug
Algorithm Main R function Mining Type/Function
Minimum Description ore.odmAIl Attribute Importance for
Length Classification or Regressian
Decision Tree ore.odmDT Classification
Generalized Linear Models ore.odmGLM Classification
Regression
KMeans ore.odmKMeans Clustering
Naive Bayes ore.odmNB Classification
Support Vector Machine ore.odmSVM Classification
Regression
Anomaly Detection
9 / 23 Rudarenje podacima u Oracle R Enterprise-u 25.10.2013.



Princip ,crne kutije” hroug

X Y=t (X)

Black Box

> X: ulazni skup parametara - atributa
> Y: izlaz — uzima se iz postojeceg povijesnog skupa podataka

> f(X) = ? — odredivanje ,zakonitosti” medu podacima

SLIDE 10 / 23 25.10.2013.
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Naive Bayes algoritam

) Temeljen na uvjetnim vjerojatnostima

[.NEO5.HR
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hroug

>  Koristi Bayesov teorem - formula koja izraCunava vjerojatnosti brojanjem ucestalosti vrijednosti i

kombinacija Vrijednosti u povijesnim podacima

) Bayesov teorem:
® Prob(B given A) = Prob(A and B)/Prob(A)

>  Prednosti:

® Brza, skalabilna izrada modela i scoring

® Proces izgradnje je paraleliziran

® 7a binarnu i viseklasnu klsifikaciju

>  Nedostaci:

® Algoritam predpostavlja neovisnost medu prediktorima

Aand B

L 2

< A >
P(A) = 3/4
P(B) = 2/4

P(A and B) = P(AB) = 1/4
P(A[B) = P(AB)/ P(B) = (1/4) / (2/4) = 1/2
P(BJA) = P(AB)/ P(A) = (1/4) / (3/4) = 1/3

Rudarenje podacima u Oracle R Enterprise-u 25.10.2013.



Naive Bayes — ORE primjer

- L » e —
R : - - - — -
ﬂ RStudio - > -
File Edit Code View Plots Session Project Build Tools Help
gl-ler-l 1 =
@7 start_sess.R % @] Untitledl* * @] odm_svm.R % | | Rdemos * @] Untitled2* » @7 titanic_nb.R* 27 Untitled3* %
= [ []sourceonsave | G /-~
1 Tibrary(oRrE)
2 ore.connect("rquser”,"orcl”,"localhost”, "rquser"”,al1=TRUE)
3
4  data(titanic3,package="Paswr")
5 t3 =- ore.push(titanic3)
6 t3%survived =- ifelse(t3fsurvived == 1, "ves", "No")
& n.rows =- nrow(t3)
[ 9 set.seed(seed=6218945)
10 random.sample <=- sample(l:n.rows, ceiling(n.rows/2))
| 11 t3.train =- t3[random.sample, ]
12 t3.test <- t3[setdiff(l:n.rows,random.sample),]
13
14 priors =- data.frame(TARGET_VALUE = c("ves", "No"), PRIOR_PROBABILITY c(0.1, 0.9))
15
| 16 nb =- ore.odmNB(survived —~ pclass+sex+age+fare+embarked,t3.train, class.priors=priors)
18
19 nb.res =- predict (nb, t3.test,"survived")
20 head(nb.res,10)
21 with(nb.res, table(survived,PREDICTION, dnn = c("actual”,"Predicted”)))
22
23 Tibrary(verification)
| 24 res <=- ore.pull(nb.res)
25 perf.auc =- roc.area(ifelse(resisurvived == "ves", 1, 0), resi"’'ves'")
26 auc.roc <- signif(perf.aucia, digits=3)
7 auc.roc.p =- signif(perf.aucip.value, digits=3)
28
28 roc.plot(ifelse(resisurvived == "ves", 1, 0), res$"'ves'", binormal=T,
30 plot="both",
31 xlab="False Positive Rate (1 - specificity)"”,
32 ylab="True Postive Rate (Sensitivity)",
33 main= "ROC krivulja - obMm NB model ™)
34 text(0.7, 0.4, Tlabels= paste("auc roC:", signif(perf.aucia, digits=3)))
35 text(0.7, 0.2, labels= paste("p-value:", signif(perf.aucip.value, digits=3)))
36
7 summary(nb)
38 ore.disconnect()]
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ROC (Receiver operating characteristic)

ROC krivulja - ODM NB model
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WW2 — detekcija

) protivnickih objekata
° ] : Graficki prikaz
s binarnog
5 S klasifikacijskog
E 0.2
: 03 sustava
g g | AU pactual valuen -
£ 04 e T |, Confusion matrix
} 06 TPR=TP/P=TP/(TP+FN)
- 4 ;ZI;:tive Lj;ative N FPR:FP/N:FP/(FP+TN)
0.7
g4 e | | . | . Medicina, radiologija,
biometrija, data
False Positive Rate (1 - specificity) o_ g
mining
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OREdm poboljsanje performansi — izgradnja modela

@ Client R Engine Database Server Machine

dat <- ore.pull(...)

mod <- build R model Data,_

ore.save (mod, 'myDatastore’)

ore.Im 3x faster
glm: 4x faster
nb: comparable

Model in
datastore

mod.ore <- ore.odm¥*(...)
ore.save (mod.ore, 'myDatastore’')

In-database

14 / 23 Rudarenje podacima u Oracle R Enterprise-u
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OREdm poboljsanje performansi — data scoring hroug

@ Client R Engine Database Server Machine

dat <- ore.pull(...)
load('myFile')

pred <- predict (mod,dat)
ore.create(pred, table=...)

ore.load('myDatastore')
pred.ore <- predict(mod.ore,dat.ore) In-database

ore.create (pred.ore, table=...)

Im 4x faster
glm: comparable
nb: 13x faster

Model in
datastore

L

/
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OREdm poboljéanje Performansi — grafiéki Prikaz hroug
NB Model Build Summary NB Data Score Summary
25 450
400
20 350 7
mmm naiveBayes 300 mmm naiveBayes
Execution 1 5 Execution 250
time in mmm ore.odmNB time in mmm ore.odmNB
Seconds 10 seconds 200
— Linear 150 / —Linear
(naiveBayes) 100 (naiveBayes)
5 ——Linear ——Linear
(ore.odmNB) 50 (ore.odmNB)
0 0
50k 100k 150k 50k 100k 150k
Number of rows Number of rows
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Data Mining u bankarstvu hroug

17/23

Procjena rizika

Prodaja dodatnih proizvoda postoje¢im klijentima
ZadrZavanje postojeéih klijenata (CHURN)
Segmentacija

Zivotna vrijednost klijenta (CLV)

Odaziv

Aktivacija

Racionaliziranje poslovanja

Rudarenje podacima u Oracle R Enterprise-u 25.10.2013.
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Case study 1: HFC Bank otkriva zlouporabe hroug
kreditnih kartica
kreditne kartice — 3mil. britanskih gradana
® 9 mil transakcija mjesetno, 2500 zlouporaba
izazov detekcije takvih transakcija
menadZment -> angaZirao 5 analiti¢ara
60 varijabli za identificiranje sumnjivih transakcija

suprotno predvidenom negativnom trendu za 2003 (20% povecanje zlouporabe kartica):

C smanjen broj $tetnih transakcija za 55%

i mjeseCna usteda 220.000 USD

> prosjeCan gubitak u kartiénoj industriji je 0,27% ukupnog prihoda, a gubitak HFC Bank je 0,10%.

SLIDE 18 / 23 Rudarenje podacima u Oracle R Enterprise-u 25.10.2013.
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Case Study 2: First National Bank povecava efikasnost marketinga

jedna od najvecih afriékih banaka, 3.2 mil. Klijenata

loge usmjerene marketingke kampanje (targetiranje)

analiza podataka i personalizacija ponuda

odaziv na kampanju 9%

otkriCe: najprofitabilniji klijenti (5%) nemaju znacajan broj klju¢nih proizvoda banke

prve marketingke kampanje vratile ulaganje uz profit 3000%

19 / 23 Rudarenje podacima u Oracle R Enterprise-u
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Zakljutak hroug

) Mnoge dragocjene informacije ostaju zauvijek ,zatoCene” unutar TB podataka ->

data mining

) Generiranje sve veCih koli¢ina podataka -> potrebama za efikasnim metodama i

alatima
> Oracle R Enterprise ->
® Koristi benefite Oracle DB Management sustava
® Zadovoljava R korisnike
® Oracle Support

>  Gartner-ovo istrazivanje -> analiza podataka - potreba i potencijal buduénost

SLIDE 20 / 23 Rudarenje podacima u Oracle R Enterprise-u 25.10.2013.
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Izvori hroug

e  http://www.oracle.com/technetwork/database/o *  http://en.wikipedia.org/wiki/Receiver operati

ptions/advanced-analytics/r- ng characteristic

enterprise/index.html

o http:// www.r-project.org/

° Data mining in banking, doc. dr. Mirjana Peji¢

Bach
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Hvala na painji !

Q&A

4 Gold 4 Gold 4 Gold
ORACLE Partner ORACLE Partner ORACLE Partner

Specialized Specialized Specialized
Data Warehousing Oracle Business Intelligence Oracle Application
Foundation Development Framework
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