Chapter 5

Knowledge Discovery
with RapidMiner



Installing RapidMiner

* Go to the website
https://my.rapidminer.com/nexus/account/index.html#tdownloads to
download and install the latest version of RapidMiner Studio
(Currently RapidMiner 8.2)

* This website also contains links to the RapidMiner Studio manual,
operator reference guide, tutorials, and reference notes.

* Use the RapidMiner Studio shortcut on your desktop to open
RapidMiner.

* Click on New Process and then on Blank to start creating your first
process.


https://my.rapidminer.com/nexus/account/index.html#downloads

New Process Recent Processes = Getting Started

Step by Step In-Product Tutorial Additional Material

Get started (0/8) Cowver the essentials of data access, manipulation, Go to Documentation

and processing using RapidMiner. If you wish to learn all the tips and

tricks Studio can offer, check out

Prepare data (0/6) our online documentation.

1. Operators and Processes

Retrieve data and inspect it
Build a model (0/5)
2. Modeling

Combine operators to build a statistical model - :
Collaborate and scale (0/1) P Visit Community

3. Accessing Data Meed help? Visit our community
forum, with more than 350 000
members and active participation
by our research team.

Use Hadoop (0/1) Import data to the repository, add it to your
process, visualize it

4. Filtering and Sorting

Determine the highest passenger fare women
aid on the Titanic - .

P Watch Training Videos

5. Merging and Grouping Jump-start your RapidMiner skills

|oin two data sets and aggregate to find the most with our free, self-paced online

purchased product training content.

6. Creating and Removing Columns

Calculate total sales based on number of items
sold and price. Keep only the interesting columns

FIGURE 5.1 An introduction to RapidMiner.




New Process Recent Processes = Getting Started

Start a new pProcess

L Blank Auto Model

Start wi k process. Guided approach to model building using
automated machine learning.

Choose a template to start from

(.[.; ;}) Churn Modeling Direct Marketing Credit Risk Modeling

Predict which of your customers will churn Predict response to campaigns and Maodel credit default risk by training an
and why with a decision tree. increase the conversion rate of your optimized Support Vector Machine (SYIM)
campaign. model.

E Market Basket Analysis A Predictive Maintenance Price Risk Clustering

Find products frequently purchased
together and turn them into rules for maintenance pre-emptively #-Means to unveil price-risk-relationships.
recommendations.

Model equipment failures to schedule Cluster price developments using

Lift Chart ﬁ& Operationalization Outlier Detection

Create a lift chart to visualize the
improvernent that a model provides processes to trigger the right actions chemical analysis of wines.
compared to guessing. automatically.

FIGURE 5.2 Creating a new blank process.
Geographic Distances —*E“h- Medical Fraud Detection (</>) Web Analytics

Embed predictive models into business Detect anomalies in data resulting from a
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sitory

&3 Add Data

P [ Samples

» @ DB

¢ B Local Repository (mwner

» Bl MewBookRepository (wner
b Bl MewRepositoryA (wnern

¢ Bl NewRepasitoryB (owner

b Bl MewRepositoryC (Swner

] Cloud Repository (disconnected)

Operators

P || Data Access (46)
b " Blending (77)

P | Cleansing (26)

P [ Modeling (125)

P ] Scoring (10)

b [ Validation (30)

P T Utility (85)

+ Get More Operators

Probhlems

Y& No problems found

Message

< i

>

I@ <new process> — RapidMiner Studio Community 7.1.001 @ Owner-HP

File Edit Process View Connections Cloud

e B ong

Settings Extensions

S

. Process

4=
o
4=

Wiews:

Design

Results

100% 2 & 2

FIGURE 5.3 A new blank process with helpful pointers

+ @ @ B

res

Parameters

logverbosity init ¥ @
logfile B O
resuitfile B oD
random seed 2001 @
send mail never ¥ | @
encoding SYSTEM ¥ | @

E Hide advanced parameters

« Change compatibility (7.1.001

Synopsis
The root operator which is the outer most
operator of every process.

Description

Each process must contain exactly one b




Select a repository location.

b - 1- Figures Second Printing (ownern
» Il Figures (Cwner)

w Bl Local Repository (Cwnes)

» [ data jowner)
b ] processes (Cwner
b B Solutions Repositary (Cwnes)
b B Tutorial Repository (cwner
b Cloud Repository (disconnected)

Mame MyFirstProcess

Location fLocal Repository/processesiMyFirstProcess

FIGURE 5.4 Creating and saving a process




Import Data - Select the data location.

Select the data location.

; MyData folder A
Bookmarks File Hame Sire Type
— Last Directory @ CreditCardFromotion.xlsx 8 KB Microsoft Excel Worksheet

CreditCardPromotion.xlsx

All Files

[==

— = ok a B
Last Modified

Oct 13, 2015 M

b7

v

The selected file will be imported as: Excel Change

FIGURE 5.5 Importing the credit card promotion database

== Praevious

et x Cancel




Import Data - Select the cells to import.

Select the cells to import.

Sheet. | Sheet1 ¥

A

-

Income Range

2 40-50,000
3 30-40,000
4 40-50,000
5  30-40,000
6 50-60,000
7 20-30,000
8 30-40,000
g9 20-30,000
10 30-40,000
11 30-40,000
12 40-50,000
13 20-30,000
14 50-60,000
15 40-50,000
16 20-30,000

Cellrange: AG

B

Magazine Promo
Yes
Yes
Ma
Yes
Yes
Ma
Yes
Ma
Yes
Yes
Ma
Ma
Yes
Ma
Ma

Select All

C

Watch Promo
Mo
Yes
Mo
Yes
Mo
Mo
Mo
Yes
Mo
Yes
Yes
Yes
Yes
Yes

Ma

/| Define header row: 1

D E

Life Ins Promo Credit Card Ins.
Ma Mo

Yes Mo

Ma Mo

Yes Yes

Yes Mo

Ma Mo

Yes Yes

Ma Mo

Ma Mo

Yes Mo

Yes Mo

Yes Mo

Yes Mo

Ma Mo

Yes Yes

FIGURE 5.6 Selecting the cells to import

F

Gender
Male
Female
Male
Male
Female
Female
Male
Male
Male
Female
Female
Male
Female
Male

Female

== Praevious

Age

45.000
40.000
42.000
43.000
38.000
55.000
35.000
27.000
43.000
41.000
43.000
29.000
39.000
55.000
19.000
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11
12
13
14
15

Format your columns.

Date format | MMK d, yvyyy hhmmiss az

Replace errors with missing values (0

Income Range & -  Magazine Pro... % + Watch Promo # - Life Ins Promo # + Credit Card Ins. & » Gender

polynominal

40-50,000
30-40,000
40-50,000
30-40,000
50-60,000
20-30,000
30-40,000
20-30,000
30-40,000
30-40,000
40-50,000
20-30,000
50-60,000
40-50,000
20-30,000

Change Type
Change Role
Rename column

Exclude column

k

Yes
Yes
Mo
Yes
Mo
Yes
Yes
Mo
Mo
Yes
Mo
Mo

< palynominal
binominal
real
integer
date_time
date

time

Mo

Yes
Mo

Yes
Yes
Yes
Yes
Yes

Mo

iral

polynominal polynominal
Mo Mo
Yes Mo
Ma Mo
Yes Yes
Yes Mo
Mo Mo
Yes Yes
Mo Mo
Mo Mo
Yes Mo
Yes Mo
Yes Mo
Yes Mo
Mo Mo
Yes Yes

FIGURE 5.7 A list of allowable data types

polynominal

Male
Female
Male
Male
Female
Female
Male
Male
Male
Female
Female
Male
Female
Male

Female

= Praovious

&% | Age

integer

45
40
42
43
38
55
35
27
43
41
43
29
39
55
19

[ ot

Q no problems.

X Cancel




Import Data - Format your columns,

=T - - e I = R R R R

R | NS (S | R | | S

Format your columns.

Date format | MMM d, yyyy hommss az

Replace errors with missing values (0

Income Range # » Magazine Pro... % » Watch Promo % ~ Life Ins Promo # ~ Credit Card Ins. % ~ Gender

polynominal

40-50,000
30-40,000
40-50,000
30-40,000
50-60,000
20-30,000
30-40,000
20-30,000
30-40,000
30-40,000
40-50,000
20-30,000
50-60,000
40-50,000
20-30,000

Yes
Yes
Ma
Yes
Yes
Ma
Yes
Ma
Yes
Yes
Ma
Ma
Yes
Ma
Ma

FIGURE 5.8 Changing the role of Life Ins Promo

polynominal

polynominal

polynominal

polynominal

polynominal

Mo Ma Mo Male
Yes Yes Mo Female
I!e;m] Change role |E|
* Please enter the new role:
.
label v

x Cancel

Yes
Yes
Yes

Ma

Yes
Yes
Mo

Yes

Ma
Ma
Ma

Yes

Male
Female
Male

Female

== Praevious

&% + Age

X

integer

45
40
42
43
38
55
35
27
43
41
43
29
39
55
19

et

& no problems.

x Cancel




Import Data - Where to store the data?

Where to store the data?

* Il Local Repository (cwner

7] data jownen

w ™ processes (Cwnen
ﬁ Chapter 10 Kohonen (Cwner - w1, 22016 2:08 PM - 2 48]
ﬁ MyFirstProcess (Cwner - w1, 22/18 8:17 PM - 751

¢ Bl LocalBookRepository (Cwner
b Bl NewRepositoryA (owner)
b Bl NewRepositoryB (owner
b Bl NewRepositoryC (owner
] Cloud Repository (dizconnected)

Mame CreditCardPromotion

FIGURE 5.9 Storing a file in the data folder

Location #lLocal Repositoryidata/CreditCardPromaotion

== Previous F:":' Einish x Cancel




l!hm] /fLocal Repository/processes/MyFirstProcess — RapidMiner Studie Cormmunity 7.0000 @ Owner-HP

File Edit Process View Connections Cloud Settings

[

i

Data

—
=P

Statistics

=1

Charts

Advanced
Charts

Annotations

R

0 ExampleSet (/Local Repository/data/ccpromo for clustering)

Result History

o (b

Extensions

ExampleSet (15 examples, 1 special attribute, 6 regular attributes)

Row Ho.

1

10

11

12

13

14

15

Life Ins Pro...

[

Yes

[

Yes

Yes

Mo

Yes

Mo

Mo

Yes

Yes

Yes

Yes

Mo

Yes

Income Ran...

40-50,000
30-40,000
40-50,000
30-40,000
50-60,000
20-30,000
30-40,000
20-30,000
30-40,000
30-40,000
40-50,000
20-30,000
50-60,000
40-50,000

20-30,000

Magazine Pr...
Yes
Yes
Mo
Yes
Yes
Mo
Yes
Mo
Yes
Yes
Mo
Mo
Yes
Mo

Mo

=
)

Design

Results

B ExampleSet (//Local Repository/telco)

f ExampleSet (/Local Repository/data/CreditCardPromotion)

Watch Promo

Mo

Yes

Mo

Yes

Mo

Mo

Mo

Yes

Mo

Yes

Yes

Yes

Yes

Yes

Mo

Credit Card ...

Mo

Mo

Mo

Yes

M

Mo

Yes

Mo

Mo

Mo

Mo

Mo

Mo

Mo

Yes

Gender

Male

Female

Male

Male

Female

Female

Male

Male

Male

Female

Female

Male

Female

Male

Female

Filter {15/ 15 examples). | all

45
40
42
43
38
55
35
27
43
41
43
29
39
55

19

FIGURE 5.10 The credit card promotion database

[=[@ ][ =]
Q Questions? =
Repository
€ AddD.. | ==

] Samples
» & DB
~ Bl Local Repository (2
- data (owner
) creditcardrP
* 7 processes (own
& Chapter 10+
:@? MyFirstProce
» Bl LocalBookReposit
b B NewRepositoryA
b Bl MNewRepositoryB (2
b Bl NewRepositoryC
b Cloud Repository




Hgﬂll /fLocal Repository/processes/MyFirstProcess — RapidMiner Studie Cormmunity 7.0000 @ Owner-HP =1 = | >

File Edit Process View Connections Cloud Settings Extensions

b
H v hp BN g b v . iews: Design Results 9 Questions? v
Repository Process Parameters
Add Data = ) Process 4 @ @ K
) logverbosity init v | @
mples
¥ -
logfile @
cal Repository (Cwner inp res
ELi = b resultfile ®
E CreditCardPromaotion (Cwner - w1, 202018 7.2
Processes (Ownes random seed 2001 1]
:’g? Chapter 10 Kohonen (Cwner - w1, 2/2/18 8:0%
2F MyFirstProcess (owner - v1, 20218 8:17 PM - send mail never ¥ @
calBookRepository (Cwner . .
< Ml - encoding SYSTEM v W
Operators
o Hide advanced parameters
& Change compatibility (7.0.000)
3 Data Access (46)
b Blending (77) Help
] Cleansing (26) ~
b [ Modeling (125) = Process
b Scoring (10) * RapidMiner Studio Core
b || Validation (30) Synopsis
’ Utility (85) The root operator which is the outer
3 Extensions (17} most operator of every process.
+ Get More Operators Description "y

FIGURE 5.11 A successful file import




I!J.;E_l] //Local Repository/processes/MyFirstProcess™ — RapidMiner Studio Community 7.0.000 @ Owner-HP

File Edit Process View Connections Cloud Settings Extensions
b
H- 2 <¢ - R
Repository Process

0 Add Data o Process k

» 3 DB
+ Bl Local Repository (owner
w B9 data (owner
ﬂ CreditCardPromotion (Swner - w1, 2
] processes [Cwner
¢ Bl LocalBookRepository (Cwner
b Bl NewRepositoryA (cwner
b Bl NewRepositoryB (cwner c o
b B NewRepositoryC (Cwner v

Retrieve CreditCard...

] Cloud Repository (disconnected
< [}

Operators

Data Access (46)
Blending (77}
Cleansing (26)
Modeling (125)
Scoring (10)
Validation (30}
Utility (25)
Extensions (17)

T v v v v v v

Results

Parameters

logverbaosity
logfile
resultiile
random seed
send mail

encoding SYSTEM

o Hide advanced parameters

1/ Change compatibility (7.0.000)

Help

= Process
S RapidMiner Studio Core

Synopsis
The root operator which is the outer
most operator of every process.

FIGURE 5.12 Connecting the credit card promotion database to an output port

+ Get Mare Operators

Description

I N SRyt




us:El] //Local Repository/processes/MyFirstProcess™ — RapidMiner Studio Community 7.0.000 @ Owner-HP

File Edit Process View Connections Cloud Settings Extensions

%

Result Histary

G

—
D3

Statistics

Advanced
Charts

Annotations

H- 2 <¢ -1

il ExampleSet (Retrieve CreditCardPromotion)
Mame F{ Type

Label

Life Ins Promo Paolynominal

Income Range Polynominal

Magazine Promo Folynominal

Watch Promo Polynominal

Credit Card Ins. Polynominal

Gender Polynominal

Integer

Missing

Design

Statistics

Least

No (6)

50-60,000 (2)

No (7)

No (7)

Yes (3)

Female (7)

Results

Maost

Yes (9)
30-40,000 (3)

ves (8)

Yes (8)

I".dr;::-{‘lz}

Male (8)

Filter (7 / 7 attributes):

Values

?es EQ}, Mo (B6)

30-40,000 (5), 20-30,000 (4), ._[2 more]

Yes (8), No (T)

Yes (8), Mo (7)

Mo (12), Yes (3)

Male (&), Female (T)

Erage

39.600

FIGURE 5.13 Summary statistics for the credit card promotion database

Showing attributes 1 -7

Examples: 15 Special Atributes: 1 Regular Attributes: &

Repository

] Samples
» & DB
* [l Local Repository (o
e data (cwner
i creditCardPr
3 processes (Cwne
b Bl LocalBookRepositc
b B NewRepositoryA (o
b B NewRepositoryB o
b Bl NewRepositoryC (o
] Cloud Repository




L@ //Local Repository/processes/MyFirstProcess™ — RapidMiner Studio Community 7.0.000 @ Cwner-HP EI@

File Edit Process View Connections Cloud Settings Extensions

| ] H :' ‘ H v ‘ o o | ’ T| . Design | |Qﬂuestions?v |

Result Histary » [ ExampleSet (Retrieve CreditCardPromotion) Repository

Chart style: 5.25 | | @ AddD.. ||

lll Bars 0 b [ Samples
4.75 | » @ oB

450 A * [ Local Repository (o

Group-By Column: 475 | w = data (owner)
Income Range 4.00 - A CreditcardPr
Statistics
P 7 processes (Dwne

3754
Legend Column: 3.50 b [ LocalBookRepositc

& 325 b B NewRepositoryA (o
Mone 231

@ » B NewRepositoryB (o

Charts

3.00 A
b Bl NewRepositoryC (o

Walue Column: 2751 s

. Life Ins Promao

Absolute values

Cloud Repository (4
250 -

Life Ins Promo

2.25 1

Aggregation:
count

Annotations Use Only Distinct

Rotate labels

vertical

40-50,000 30-40,000 50-60,000 20-30,000

Income Range

FIGURE 5.14 A bar graph for income range




l!z?y_]J //Local Repository/processes/MyFirstProcess™ — RapidMiner Studio Community 7.0,000 @ Owner-HP [= | =] &=
Eile Edit Process View Connections Cloud Settings Extensions

[ i .
H - ) [ b- - || N Design Results @ Qestions? =
Result Histary ] ExampleSet (Retrieve CreditCardPromotion) Repository
E Chart style; Life Ins Promo @ Mo @ Yes @ AddD... || = =
Data \L AL h » Samples
» @ DB
w [l Local Repositary (o
— H-Axis: = data (Twner
=) Age v i creditcardpr
Statistics _q
Yes @ & @ o & B @ b [ processes (Owne
Log scale .
b B LocalBookRepositc
— i b B NewRepositoryA (o
y-Axis:
<@ b Bl NewRepositoryB o
Charts Life Ins Promo b . » I NewRepositoryC (=
E )
Log scale nE. p Cloud Repository
)
£ :
Color Column: E
Advanced
Charts Life Ins Pramao v
Log scale
Iﬂl
F _ Ma o *® ® ®
Jitter:

Annotations

Rotate labels

18 19 20 21 22 23 24 25 26 27V 28 20 30 3 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 43 49 S0 51 52 33 54 55 56

FIGURE 5.15 A scatterplot comparing ggée and life insurance promotion. < >




I!g'lﬂ //Local Repository/processes/MyFirstProcess™ — RapidMiner Studio Community 7.0.000 @ Owner-HP o || =

File Edit Process View Connections Cloud Settings Extensions

) H - ‘j C’ b - . Views: Design Results elluestions? -

Repository Process Parameters
& Add Data = @ Process » 1% @ . Decision Tree
criterion ain_ratio v | (@
» Samples b gain_
» @ oB .
maximal depth 20
~ Bl Local Repository (Twner inp res
bt data (owner) = < apply pruning
E CreditCardPromotion (Cwner - w1, 205 res
b processes (Cwner confidence 0.25
Retrieve CreditCard... Decision Tree
» Bl LocalBookRepository (Cwner
out
b B MewRepositoryA (cwner C <1 apply prepruning
b B NewRepositoryB (Cwner v
b Bl MewRepositoryC (cwner W minimal gain 01
< [ >
minimal leaf size 2
Operators
minirmal size for split | 4
,:', Hide advanced parameters
] Data Access (46)
] Blending (77}
Help
b Cleansing (26)
s . operator cannot be applied on
bl LT 2 ExampleSets with numerical attributes.
] Scoring (10)
b Yalidation (30}
P [ Utility (85) Input
] Extensions (17)

g training set (Data Table)
FIGURE 5.16 A decision tree process model This input port expects an ExampleSet. It

is the output of the Retrieve operator in

+ Get More Operators the attached Example Process. The




U@ /#Tutenal Repository/Chapter 5/processes/5.12 Through 5.18 My First Process - Credit Card Promotion Dataset — RapidMiner Studic Free 7.5.000 @ Owner-HP

File Edit Process View Connections Cloud Settings Extensions

y - ﬂ - Ao RN wnd % v . Views: Design Results More «
Result Histary » B ExampleSet (Retrieve CreditCardPromation) . Tree (Decision Tree)
Zoom
Graph
Tree ¥ Age
= /| Node Labels
Description +/| Edge Labels
- 44 <44
Annotations No Gender
Female Maje
Yes Credit Card Ins.
MNo Yes
NO Yes

| |
FIGURE 5.17 A decision tree for the credit card promotion database

== =]
e Meed help? «




I!@ //Local Repository/processes/MyFirstProcess™ — RapidMiner Studio Community 7.0.000 @ Owner-HP EI@
File Edit Process View Connections Cloud Settings Extensions

N || - H v Ao BN o4 b v . Views: Design Results eL’luestinns? v

Result Histary f ExampleSet (Retrieve CreditCardPromotion) . Tree (Decision Tree) Repository

&9 Add Data
'Zl Tree

P [ Samples
Bge » 44: No {No=3, Yes=0]

» 3 DB
Age = 44 * Bl Local Repository (Swner)
| Gender = Female: Yes {No=0, Yesz=g!} o
| Gender = Male 2 il
I I Credit Card . = No: No {HNo=3, Ye=s=l}
| | Credit Card . = Yes: Yes {No=0, Yes=2}

w = processes (Cwner)
& Chapter 10 Kohonen (o
x’_g? MyFirstProcess (Cwner - v
¢ Bl LocalBookRepository (Cwner)

Description

b B NewRepositoryA (ow
Annotations b Ol NewRepositoryB (ow
b Bl NewRepositoryC (ow

b Cloud Repository (disconnected)

FIGURE 5.18 A decision tree in descriptive form




H -
sitory
&p Add Data

Samples
B

_ocal Repository (Cwner

_ocalBookRepository (Cwner

JewRepositoryA (Cwner
JewRepositoryB (cwner
JewRepositoryC (Cwner

Cloud Repositary (disconnec

itors

Jata Access (46)
Hlending (77)
leansing (26)
lodeling (125)
Scoring (10)
falidation (30)
Hility (85)
“xtensions (17)

Nmra Fimaratore

S b=

=w 0 Process ¢

inp

cte

Retrieve CreditCard...

o

Design

Results

i @ @ K

Decision Tree

tra miod
i ]
o Show Operataor Info.. F1
« , Enable Operator Ciri+E
y 4 Fename operator F2
% Replace Operator »

=& Save as Building Block. .

& cut Cirl+X
= Copy Ctrl+C
IZ paste Crl+V
xgelete Delete
+ Add note
+ € Breakpoint Before Shift+F7
J Breakpoint After IﬂmI

FIGURE 5.19 A list of operator options

6 Qestion

Parameters

Decision Tree

criterion gain_ratio A
maximal depth 20
< | apply pruning
confidence 0.25
< | apply prepruning
minimal gain 0.1
minimal leaf size 2

minimal size forsp... 4

: Hide advanced parameters

Help

Decision Tree

¥ RapidMiner Studio Core

Synopsis

Generates a Decision Tree for
classification of both nominal and
numerical data.

lump to Tutorial Process




I!%H] ffTutonal Repository/Chapter 5/processes/5.20 Through 5.27 Train - Test Set with customer churn — RapidMiner Studio Free 7.3.000 @ Owner-HP

Eile Edit
[ 9
o -

Repository

Process  View Connections

&) Add Data
Fo SapiEs
» @ DB
» [ DM End Of Chapter Exercises (Cwner
¥ [ DM Tutorials & Demos (Swner
» Bl Figures (Cwner
» Bl Local Repository (owner
» Bl MewlocalRepository (wner
b Bl NewRepositoryA (Cwner
F Bl NewRepositoryBB (owner
» B Solutions Repository (cwner
» [ Tutorial Repository (ownen
[ Cloud Repository (disconnected

Operators

Data Access (46)
Blending (77)
Cleansing (26)
Modeling (129)
Scoring (9)
Validation (28)
Utility (85)
Extensions (273)

- F v w W ¥ v ¥

@ Get more operators from the Marketplace

1]
4

Cloud Settings

o c (B

Extensions

Process

0 Process F

inp

Design

Scenario 1:

Results More =

100% 2 0O 2

This process uses a training / test set scenario with the customer churn
dataset. All 96 instances of unknown outcome are removed. The
model is then built and tested using 2/3 of the remaining data for

training and 1/3 for testing. The maximal decision tree depth is set at 5.

Retrieve Customer-...

c out

Add a breakpoint
after to see the
original customer
churn data

Split Data

Train with 2/3
Test with 1/3

Set Role

Set the role of
Churn to label

Decision Tree

Create a Decision
Tree with maximal
depth =5 and add
a breakpoint after

Filter Examples

Apply Model to
Test Data and add
a breakpoint after.
Make the mod-res

connection to
save the decision
tree.

Extract Instances
with known
outcome and set a
breakpoint after.

Performance

Output the
accuracy of the
maodel

i @ @ B

res

res

FIGURE 5.20 Customer churn—A training and test set scenario

Parameters

Decision Tree

. s
criterion gain_ratio w
maximal depth 5 i

/| apply pruning @
confidence 0.25 @

/| apply prepruning @
minimal gain 0.1 @
minimal leaf size 2 @
minimal size for sp...| 4 @

W

:‘ Hide advanced parameters
Help

s

Decision Tree

¥  RapidMiner Studio Core

Tags: Supervised, Classification, Model
|d3, |48, 4.8, €45, C4.5, C50, C5.0, Cart
Chaid, Trees

Synopsis

Generates a Decision Tree for
classification of both nominal and
numerical data.




wll Create Filters: filters

Churn

@ Match all

L

Match any

Create Filters: filters
Defines the list of filters to apply.

does not equal

+'| Preselect comparators

g

FIGURE 5.21 Removing instances of unknown outcome from the churn data set.




Edit Parameter List: partitions
The partitions that should be created.

4

ratio

06

-]

03

ad

_-_'I_ Add Entry _.;‘ Remave Entry Q/ OK x Cancel

FIGURE 5.22 Partitioning the customer churn data




I!am] [fLocal Repository/processes/BOCK Example Churn 1 with train and Test” — RapidMiner Studic Community 7.0,000 @ Owner-HP

File Edit Process View Connections Cloud Setlings

f H - ©

Result History

i

Extensions
T

f ExampleSet (Retrieve Customer-churn-data)

Design Results

f ExampleSet (/Local Repository/data/Customer-churn-data)

ExampleSet (996 examples, 1 special attribute, 4 regular attributes) Filter (996 /996 examples). | all

- Row Ho. Churn Gender Age Payment Me... LasiTransa...
ata
1 loyal male 64 credit card ag
2 churn male 35 cheque 118
[i—]
rs E 3 loyal female 25 credit card 107
Statistics 4 ? female 39 credit card 177
5 loyal male 38 credit card ap
. i churn female 28 cheque 128
=@
Charts 7 loyal female 21 credit card 102
a8 loyal male 48 credit card 141
- 9 churn female 70 credit card 153
Advanced 10 loyal male 36 credit card 46
Charts
11 loyal male 22 credit card 51
- 12 ? female 53 cash 183
= 13 loyal male 27 cash 137
Annotations
14 loyal male 22 cash 147
15 churn female 49 credit card 158
16 churn female 24 cash 162
17 loyal male 45 credit card 55
18 loyal male 45 credit card 160
19 churm female 55 cash 155 FIGURE 5.23 The customer churn data set

[1]Process 95

[=[=][==]

Q Questions? *
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File Edit Process View Connections Cloud Setlings Extensions

b

Result History

i

Data

—
=3

Statistics

=@
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11 loyal male 27 cash 137
12 loyal male 22 cash 147
13 churn female 49 credit card 158
14 churn female 24 cash 162
15 loyal male 45 credit card 55
16 loyal male 45 credit card 160
" i femate " - e FIGURE 5.24 Filter Examples has removed all
° e e * e i instances of unknown outcome
19 loyal female 35 credit card 176 W
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5 churn loyal 0725 0.275 female 24 cash
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FIGURE 5.26 Output of the
Apply Model operator
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FIGURE 5.27 A performance vector for the customer churn data set.
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Generates a Decision Tree for
classification of both nominal and
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FIGURE 5.29 A subprocess for data preprocessing
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FIGURE 5.31 Reading and applying a saved model
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FIGURE 5.36 Performance vector for a decision tree tested using cross-validation
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FIGURE 5.43 Covering rules for customer churn data.
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FIGURE 5.47 Rules generated by the Subgroup Discovery operator

[M] Process 2:55




I!e;[.l]l [fLocal Repository/processes/BOCK Example Churn Subgroup Discovery™ — RapidMiner Studio Community 7.0.001 @ Owner-HP (o |[@ =]

File Edit Process View Connections Cloud Setlings Extensions

[ % Fi b
H - 9 c P - B iews: Design Results &) cuestions? ~
Result History . RuleSet (Subgroup Discovery) fl  ExampleSet (/Local Repository/data/CreditCardPromationt est)
- Premise Conclusion Pos Heg Size Coverage Precision Accuracy Bi...  Lift . Od.. Le..
ata
Gender=female churn 268 139 407 0.452 0.658 0.786 0. 1i8. 0. . 0. . 043 A1
- LastTransaction=range3 [112 - 167.500] , Gender=female churn 130 38 168 0187 0774 0.744 Q... 21. 0. .. 0. .. 0166 2
= Age=rangeZ [35.500 - 54] | Gender=female churn 113 27 140 0156 0.807 0.738 Q... 22. 0. .. 0. .. 0142 2
Description
Gender=female , Payment Method=credit card churn 157 108 265 0.294 0.582 0.697 ... 16. 0. .. 0. .. 0200 2
o Gender=female , Payment Method=cash churn a5 25 110 0122 0773 0.709 .. 21. 0. .. 0. .. 0103 2
= LastTransaction=range3 [112 - 167.500] churn 160 170 330 0.367 0.485 0.631 .. 13. 0. .. 0. .. 0198 1
Annotations
Age=rangez2 [35.500 - 54] | Gender=female , Payment Method=creditc..  churn 71 16 ar 0.097 0.816 0.703 0. 22. 0. .. 0. .. 008 3
LastTransaction=range3 [112 - 167.500] , Gender=female , Payment M... churn 76 26 102 0113 0.745 0.698 0. 20.. 0. .. 0. .. 0097 3
LastTransaction=ranged [167 500 - «] , Gender=female churn 59 15 74 0082 07avy 0.691 0. 22 0. . 0. . 0070 2
Age=rangeZ [35.500 - 54] | LastTransaction=range3 [112 - 167 .500] , .. churn T 13 70 0078 0a14 0.691 0. 22 0. . 0. . 0067 3

FIGURE 5.48 Ten rules identifying likely churn candidates
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FIGURE 5.66 Unsupervised clustering for attribute evaluation.
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