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Advanced Analytics - svuda oko nas
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Google AdWords

www . google hriAdWords -
Was oglas na svjetskoj tradilici.
Ciglagavajte na Googleu!

Online Oglasavanje
www.interantmedia.netiGooglesdwords =
LInaprijedite svoje poslovanje!
Adwords™ cerificirani partner

Expedia Hotels

www expediaie/Hotels ~
Book Online & Save up to 50%.
Great deals on Hotels

Hotels com: Cheap Hotels
www hotels.com/Cheap-Hotels ~
Exclusive Deals, Central Locations!
Search & Book Cheap Hotels online.

Google ads
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Frequently Bought Together

e - ..%, Price for all three: $77.97

(’@_Addauﬂlree_m Cart ] | Add all three to Wish List |

Show availability and shipping details

[# This item: Python Pocket Reference (Pocket Reference {O'Reilly)) by Mark Lutz Paperback $8.99
¢ Learning Python, 5th Edition by Mark Lutz Paperback $38.99
[# Python Cookbook by David Beazley Paperback $29.99

Loyality cards

Customers Who Bought This Item Also Bought

OOK NGDE LoD ISIDEL oo INSIDES LODE INSIDE!

. L
* m =

< C++ Pocket Reference JavaScript Pocket Python Essential Reference  Perl Pocket Reference
» Kyle Loudon Reference (Pocket . (4th . » Johan Vromans
B (21) » David Flanagan * David M. Beazley WY (18)
Paperback (14) Yo Aoko (71) Paperback
$9.45 Prime Paperback Paperback $10.06 +Prime
$10.16 +Prime $27 21 Prime

Amazon recommendation engine

Credit risk
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R je Open Source jezik i okolina za
statisticke proracune i grafiku

u i SPSS-u
Preko 2 milijuna R korisnika u

svijetu

Tisuée open source paketa na
CRAN mrezi

CRAN — Comprehensive R Archive
Network

Sto je R?

CRAN

Stvoren 1994 kao alternativa SAS- ==

Task Views
Search

About R

R Homepage
The R Journal

Software
R Sources
R Binaries
Packages
Other

Documentation
Mamuals
Contributed

Bayesian
ChemPhys

Clinical Trials
Cluster
DifferentialF quations
Distributions
Econometrics
Envirommetrics
ExperimentalDesign
Finance

Genetics

Graphics

CRAN Task Views

Bayesian Inference

Chemometrics and Computational Physics

Clinical Trial Design, Monitoring, and Analysis

Cluster Analysis & Finite Mixture Models

Differential Equations

Probability Distributions

Computational Econometrics

Analysis of Ecological and Environmental Data

Design of Experiments (DoE) & Analysis of Experimental Data
Empirical Finance

Statistical Genetics

Graphic Displays & Dynamic Graphics & Graphic Devices & Visualization

HighPerformanceComputing High-Performance and Parallel Computing with R

Machinel earning
Medicallmaging
MetaAnalysis
Multivariate

Machine Learning & Statistical Learning
Medical Image Analysis

Meta-Analysis

Multivariate Statistics

Naturall ansuageProcessing Natural Language Processing

NumericalMathematics
Official Statistics
Optimization
Pharmacolkinetics
Phylogenetics
Psychometrics

Numerical Mathematics

Official Statistics & Survey Methodology
Optimization and Mathematical Programming
Analysis of Pharmacokinetic Data
Phylogenetics. Especially Comparative Methods
Psychometric Models and Methods
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Zasto koristiti R?

R okolina je:
* Prosiriva

* Omogucuje kvalitetnu
grafiku

e Jednostavna za
instalaciju

e Produktivna
 Fleksibilna

 Besplatna

e (QOtvorena

R je statisticki jezik slican Base SAS —u i SPSS-u
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Oracle Advanced Analytics

Oracle Advanced Analytics:

* Oracle R Enterprise
- Integrira open source programski jezik R unutar Oracle baze podataka

* Oracle Data Mining
- SQL & PL/SQL fokusiran na in-database data mining —u

ORACLE

* Opcija Oracle 11gR2 enterprise baze
 Omogucuje naprednu analitiku unutar baze podataka
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Oracle Data Miner

1Y

Tables and Views %ﬁ — @@ — |

CUST_IMSUR_LTY QUTPUT_1_25 Update Table

Tra nSformatlonS CUSTOMERS Sample Transform
Join
& & |

SALES Adgregate

EXplore Data I_% SUPPLEMEMTARY_DEM O GRAPHICS

Explore Data

& & B =N

A A

B @ @ B & 5 8 E (S

MOdeIIng Regress Build Class Build Clust Build

Assoc Build Mocdel Model Details  Feature Build  Apply Text 1 Apply Test

*  Obuhvaceni svi aspekti izrade modela: dohvat, transformacija, procesiranje podataka, te
izrada i evaluacija modela

* Interaktivna vizualizacija i izrada izvjesStaja, uz set predefiniranih izvjeStaja i analitika
* Integriran u SQL developer, programiranje nepotrebno
* Tijek procesa gradnje modela oCuvan unutar grafickog workflow-a
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Oracle R Enterprise

Oracle Database

R Engine R Engine

Results

R na desktop racunalu Sustav izraCuna unutar baze R sustav prilagoden od strane Oracle-a
«  R-SQLTransparency Framework *  Omogucuje obradu velikih ° Skaliranje na vise Rsustava
presrece R funkcije i prosljeduje koli¢ina podataka kako bi se iskoristio paralelizam
ih serveru *  Pristup tablicama , view- * Koristi map-reduce tip
«  Transformacije podataka, evima, eksternim tablica i DB algoritama
statisticke funkcije i napredne linkovima
analiticke funkcije e Koristi SQL paralelizam
e Graficki prikaz rezultata * IskoriStava postojece
«  Tijek izvréavanja se nalazi statisticke i data mining SQL
unutar R skripte funkcije i algoritme
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Oracle R Enterprise poboljsanja

* Eliminira problem
memorije na klijentskom ,
racunalu Client R Engine

* Omogucuje paralelizaciju i
optimizaciju upita na bazi

e Paralelizira izvrSavanja R
skripte multiplicirajudi R
engine

* Omogucuje pozivanje R
skripti kroz SQL i PL/SQL




Transparency Layer

SELECT primjer: dohvat podataka iz baze u klijent R

claas{OHTIHE_;}
dim (ONTIME S)
ontime <- ore.pull (ONTIME S)

class (ontime)

dim{ontime)
'a\ | R user on desktop

Client R Engine coan

select *

from ONTIME S

= Transparancy Layer




. @hrouq
R skripta na serveru

(Embedded R Script)

IzvrSavanje kroz R okolinu (generiran LM):

med <= are_ daEval |

Function {paras) |

dat <= are.pull {ONTIME S)

med <= 1m{ARRDELAY =~ DISTANCE 4 DEPDELAY, dat) . .. : —
s 4l Client R Engine 2055
b ,_ :

mod local <= ore.pull (med) Transparancy Layer

claas (mod lacal)

sussmary (mod laasl)

Goal: Build a single regression model using |
Transparency Layer in DB R Engine

Data explicitly loaded into R memory at DB
R Engine using ore.pull()

Result “med” returned as a model object

DB R Engine

Transgarancy Layar




. @hrouq
R skripta na serveru

(Embedded R Script)

R funkcije za embedded R srkipte:
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Comprehensive R Archive Network

 MreZa R paketa koji proSiruju
osnhovne funkcionalnosti R-a

* Paket| p|san| u R, JaVi, Ci Fortran Popis popu|arnijih paketa:
jeziku * Plyr

Reshape2
* Preko 5800 dodatnh paketa . Stringr

« Ggplot2
googleVis
klaR
Glmnet
Surival
Xml
Parallel
Xts




Information Value

DistributionGood; )
Distribution Bad;

IV = Z(Distribution@ood ;—DistributionBad; ) xIn(

DistributionGood,

Weightof Evidence = In(

Distribution Bad,; )

Total Burmber Number Mame of

Murmberof of Bad |of Good % Bad [(Coarse Distribution| Distribution Distribution (DG -DBJ
Age Group: loans lpans  Loans  loans |Groups of loans Bad (DB) Good (DG) WOE DG-DB *WOE
21-30 4871 206 4615 4.3%|G1 0.079 0.135 0.078| -0.553 -0.057| 0.0318
30-36 102686 357 9309| 3.5%|G2 0.165 0.235 0.167| -0.339 -0.067| 0.0228
36-43 32926 776 32150 2.4%|G3 0.542 0,510 0.542 0.062 0,032 0.0020
48-60 12788 1383 12605) 1.4%|G4 0.210 0.120 0.213 0.570 0.092 0.0527
Total 60801 1522 59279 Informationvalue --=|  0.1093
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ORE i Poziv paketa 1

1 # 1. Nacin izracuna IV vrijednosti varijabli

2 # povlacenje podataka iz baze 7

3 > iv <- woemodel$1iv

4 Tibrary (klar) > as.data.frame(iv)

5 Tlibrary (ORE) iv
6 AGE_BIN 0.08070162
7 #Oracle User connection BANK_FUNDS_BIN_Q 3.14069519
8 if(lore.is.connecred()) CAR_OWNERSHIP 0.06358286
9 ore. connect MONEY_MONTLY_OVERDRA_BIN 1.80768571
10 ore.sync() N_TRANS_ATM 1.82629870
11 SALARY_BIN 0.02009627
12 >
13 m(list = 1s(all = TRUE))
14 dt <- ore.pull(INSUR_CUST_LTV_SAMPLE_BIN)
15 grouping_column <- "BUY_INSURANCE'
16
17
18 dt[is.nma(dt)] <- "N/A" # Zamjena null vrijednosti
19 for (i in which(sapply(dt, class) != "factor")) dt[[i]] <- as.factor(dt[[i]]) # Pretvaranje u faktore
20 gc <- dt[[grouping_column]]
21 dt[[grouping_column]] <- NULL

22 woemodel <- woe(dt, grouping=gc, appont=FALSE, zeroadj=0.5) # Izracun koristeci klaR paket
23 v <- woemodel$IV
24 as.data.frame(iv)
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ORE i Poziv paketa 2

1 # 2. Nadin izracduna IV vrijednosti varijabli

2 # povlacenje podataka iz baze i koristimo funkciju koja koristi klar paket

3

4 Tibrary (ORE)

5

6 #oracle User connection

7 if(lore.is.connected())

8 ore. connect

9 ore.sync()
10
11
12 rm(list = 1s(all = TRUE))
13
14
15 # pefiniranje funkcije za izracun Iv koristeci klar paket
16~ iv <- function(x, grouping_column, ...) {
17 Tibrary(klar)
18 x[is.na(x)] <- "N/A"
19 for (i in which(sapply(x, class) != "factor™)) x[[i]] <- as.factor(x[[i]])
20 gc <- x[[grouping_column]]
21 x[[grouping_column]] <- NULL
22 woemodel <- woe(x, grouping=gc, appont=FALSE, zeroadj=0.5)
23 iv <- woemodelSIV
24 return(data.frame(name = names(iv), iv)) > grouping_column <- "BUY_INSURANCE’
2o 1 >
26 > iv(dt,grouping_column)
N # === === e e e e e e e e S e e e e e e name iv
28 AGE_BIN 0.08070162
29 BANK_FUNDS_BIN_Q 3.14069519

30 dt <- ore.pull(INSUR_CUST_LTV_SAMPLE_BIN)
31 grouping_column <- "BUY_INSURANCE'

0

3
CAR_OWNERSHIP 0.06358286
MONEY_MONTLY_OVERDRA_BIN 1.80768571
N_TRANS_ATM 1.82629870
SALARY_BIN 0.02009627

multim
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33 iv(dt,grouping_column)



ORE i Poziv paketa 3

1 # 3. Nadin izracuna IV vrijednosti varijabli

2 # Slanje f-je kroz parametar

3

4 library (ORE)

5

6 #oracle User connection

7 if(lore.is.connected())

8 ore.connect (user=

9 ore.sync()

LO

L1

L2 rm(list = 1s(all = TRUE))

L3

L4

L5 # pefiniranje funkcije za izracun IV koristecdi klar paket

L6 1iv<- function(x, grouping_column, ...)

17z {

L8 Tibrary(klar)

L9 x[is.na(x)] <- "N/A"

20 for (i in which(sapply(x, class) !'= "factor™)) x[[i]] <- as.factor(x[[i]])

21 gc <- x[[grouping_column]]

22 x[[grouping_column]] <- NULL

23 woemodel <- woe(x, grouping=gc, appont=FALSE, zeroadj=0.5)

24 iv <- woemodelSIV ; ’ ;

25 return(data.frame(name = names(iv), iv)) ; grouping_column <- “BUY_INSURANCE

;? J > ore.tableApply(dt,FUN =iv,grouping_column=grouping_column)

>8 name iv
. AGE_BIN AGE_BIN 0.08070162

;gv ____________________________________________________ BANK_FUNDS_BIN_Q BANK_FUNDS_BIN_Q 3.14069519

31 CAR_OWNERSHIP CAR_OWNERSHIP 0.06358286

32 dt <- INSUR_CUST LTV _SAMPLE_BIN nO:EZEzf::;Y_DVERDRA_BIN MONEY_MONTLY_3V52252:§$: i.gggggg;é

33 grouping_column <- 'BUY_INSURANCE' = = ’

SALARY_BIN SALARY_BIN 0.02009627
35 ore.tableapply(dt,FUN =iv,grouping_column=grouping_column)
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ORE i Poziv paketa 4

1 # 4. Nacin izracuna IV vrijednosti varijabli
2 # Kreiranje f-je na bazi i njezin poziv > dt <_.INSUR—CUST—LTY—SAMPLE—BIN .
3 > grouping_column <- "BUY_INSURANCE

. >
; Tibrary (ORE) > ore.tableapply(dt,FUN.NAME="1iVv",grouping_column=grouping_column)
6 #oracle User connection name v
7 if(lore.is.connected()) e CREL W tn e s
8 ofe connect (user- BANK_FUNDS_BIN_Q BANK_FUNDS_BIN_Q 3.14069519
9 ore S. ncO) i CAR_OWNERSHIP CAR_OWNERSHIP 0.06358286
0 -oer MONEY_MONTLY_OVERDRA_BIN MONEY_MONTLY_OVERDRA_BIN 1.80768571
'1 N_TRANS_ATM N_TRANS_ATM 1.82629870
'2 rm(list = 1s(all = TRUE)) SALARY_BIN SALARY_BIN 0.02009627
E . . >
(3
4 # pefiniranje funkcije za izracun IV koristeci klarR paket
5 ore.scriptbrop("woe.iv")
6 ore.scriptCreate("woe.iv",
4 function(x, grouping_column, ...)
18~ {
(9 Tibrary(klar)
0 x[is.na(x)] <- "N/A"
"1 for (i in which(sapply(x, class) !'= "factor")) x[[i]] <- as.factor(x[[i]])

4

12 gc <- x[[grouping_column]]
13 x[[grouping_column]] <- NULL
4 woemodel <- woe(x, grouping=gc, appont=FALSE, zeroadj=0.5)
'5 iv <- woemodelS$SIvV
6 return(data.frame(name = names(iv), iv))
7 3
'8 )
!9
;0 ¥ F e e
J1
}32 dt <- INSUR_CUST_LTV_SAMPLE_BIN
33 grouping_column <- 'BUY_INSURANCE'
4
}5 ore.tableApply(dt,FUN.NAME="woe.iv", grouping_column=grouping_column)
}6
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ODM WEF i R paketi

L, By = =
Sie \
Explore Data Aribute Imporance v WOE Graph
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ODM WEF i R paketi

Source Column: |AGE ~
Transform Type: [&'nng 'l
Output Column: |AGE_BIN | Auto
Binning
Binning Type: [Cushom “]
2LAUSULS
D ke Reset 7 ¥ ¥ Name Histogram Data Type
. Bin Name Lower Bound == [NUMBER
; ':: ;"w“ S BANK_FUNDS = woe
3 410 BUY_INSURANCE A = vArcHar2
CAR_OWNERSHIP | o
MONEY_MONTLY_OVERDRAWN == =

N_TRANS_ATM Ealally,_ numesR
SALARY S e

Histogram  Statistics

AGE AGE_EIN

5

g 680 E 80

15 0 —‘m-_-_-——-—_ B JF—j—— g 40 —_
O 0 = N W s B D a |
A m DG WO N O DN O ] I ] i
I, @ ®m oA B @ Moo 0 |
@ 0oA A A VoA A A A = »
B o 0w oWooow Wow W 1 2 3

[ ] Update Statistics when Finished
Help OK Cancel
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ODM WEF i R paketi

B SQL Query Node Editor

Source | Snippets = PL/SQL Functions R Scripts

[ Nodes
@3 Start Binning_N$10002

T

SELECT
*
FROM
TABLE{{rqTableEval ( CURSOR
(
SELECT
*
FROM
"Iransform N$10002"
)

’ Input Cursor

'select

cast(null as varchar2(100)) "NAME",

0 as "IV"

from dual’, -- Qutput Definition
'woe.iv' -- R Script

)

cursor (select 'BUY_ INSURANCE' as "grouping column”, 0.05 as "zeroadj"™ from dual)

AW

NAME
1 BANK_FUNDS_BIN_Q
2 N_TRANS_ATM
3 MONEY_MONTLY_OVERDRA_BIN
4 BANK_FUNDS_BIN_N
5 AGE_BIN
6 CAR_OWNERSHIP
7 SALARY_BIN

v

3,14069519
2,3754%6...
2,346874...
0,197735...
0,08070162
0,063582...
0,038294...
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@z hroug

ODM WEF i R paketi

Information

Saved Image

QL Functions

R Scripts

BH@

SELECT
*
FROM
TABLE(rqTableEval ( CURSOR
(
SELECT
"End Binning_ N$10012"."BUY_INSURANCE"
,"End Binning_N$10012"."AGE_BIN"
,"End Binning N$10012"."BANK FUNDS_BIN"
,"End Binning N$10012"."MONEY MONTLY_ CVERDRA BIN"
,"End Binning N$10012"."N_TRANS_ATM BIN"
FROM
"End Binning N$10012"
)

'
'select
cast(null as varchar2(100)) as "VARIABLE",
cast(null as varchar2(100)) as "VAR_LEVEL",
0 as "WOE"

from dual’, -0
'woe.woe2' -- R

1)

WOE
02 04

0.0
1

-02

03

04

FS. 4

Line 24 Cc

WOE

0.0

-0.1

-0.2

[e]

T T T
01 02 03

AGE_BIN
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Zakljucak

e Znacajno prosirenje funkcija R-a
kroz CRAN pakete

* Omogucuje koristenje istih kroz R Popis popularnijih paketa:
kod ali i kroz Oracle Data miner Plyr
GUI Res..hapez

Stringr

Ggplot2

googleVis

klaR

Glmnet

Surival

Xml

Parallel

Xts




...Hvalal

Q&A

kresimir.bokulic@multicom.hr
branko.radovanovic@multicom.hr
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