Didacticiel - Etudes de cas R.R.

Subject
Computing association rule with TANAGRA, ORANGE and WEKA.

We must respect the following steps if we want to compute association rules from a dataset:

e Import the dataset;

¢ Select the descriptors;

e Set the parameters of the association rule algorithm i.e. the minimal support and the
minimal confidence;

¢ Execute the algorithm and visualize the rules.

Our three packages use attribute-based dataset. Each attribute-value couple becomes an item

which be used for generating rules.

Dataset
We use the VOTE.TXT dataset from the UCI IRVINE repository.

Association rules with TANAGRA

Import the dataset

First, we must create a new diagram and import the dataset with the FILE/NEW menu. We
select the VOTE.TXT dataset.
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Defining the attributes for the analysis

We add a DEFINE STATUS component in the diagram; we set all attributes as INPUT.

' TANAGRA 1.4.5 - [Dataset (vote.txt)]

EFiIe Diagram  Component  Window  Help
o

0w BH s

VA, Defaultie
= DataseNote.txt] ~ \A

% Define status 1

Define attribute statuses

Pararneters

Lletvwate. txt

Attributes :

Input

Target lustrative |

handicapped-infants
water-project-cost-sharin
adoption-of-the-budget-re
phyzician-fee-freeze
el-zalvador-aid
religious-groups-in-zchoo
anti-g atellite-test-ban
aid-to-nicaraguan-contras
r-tnissile

immigration
zynfuelz-corporation-cuth
education-spending

=

r superfund-rightto-sue v |
“ Data wisualization | Statis ilil ﬁl I Clear selection ] uction |
Feature selection | Regres o |
Spv learning | Mheta-zpy L o cancel ” e ] n |
@'Correlation scatterplot Expor‘t dseser Eiimgler g e mﬁL rerremrmultiple scatter

<

| 2

A PRIORI algorithm

There are various algorithms in TANAGRA; some of them come from external libraries. In
this tutorial, we use the standard A PRIORI algorithm.
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Then we click on the PARAMETERS contextual menu of the component.

Association rule parameter

Fararmeters |

Support: 0.50
Confidence 0.75

hdax card iternszets :
Lift m

(ox [ coee [ 7o ]

The minimal support is set to 0.5; the minimal confidence to 0.75; we use only frequent

itemsets of cardinal lower or equal to 4; the rules with a LIFT lower than 1 are removed.

Computing the rules

We select the contextual VIEW menu in order to see the rules. We obtain 14 rules.

ITEMS
Transactions 435
Counting items
&l items L]
Filtered items 12

card(itemzet) =2 4
card(itemset) =3 1
Rules
Humber of rules 14

RULES

Humber of rules : 14

1 "physician-fee-freeze=n" "Clazz=democtat" - "adoption-of-the-budget-re=y" 1.670 0,503 0.587
2 "Clasz=democrat" - "adoption-of-the-budget-re=y" "physician-fee-freeze=n" 1.670 0,603 0,945
3 "Clasz=democrat" "adoption-of-the-budget-re=y" - "physician-fee-freeze=n" 1.629 0,603 0.820
4 "adoption-of-the-budget-re=y" - "physician-fee-freeze=n" "Class=democrat" 1.629 0,603 1.000
k  "Class=democrat" "physician-fee-freeze=n" 1.6186 0,543 0.918
& "physician-fee-freeze=n" "Clazz=democrat" 1616 0,563 0,992
7 "adoption-of-the-budget-re=y" "Class=democrat" - "physician-fee-freeze=n" 1.837 0.503 0.866
§ "Clasz=democrat" - "physician-fee-freeze=n" "adoption-of-the-budget-re=y" 1,537 0,503 0.594
9 "adoption-of-the-budget-re=y" "physician-fee-freeze=n" 1,824 0,6BOZ 0,866
10 "physician-fee-freeze=n" "adoption-of-the-budget-re=y" 1.524 0,503 0.587
11 "Class=democrat" "adoption-of-the-budget-re=y" 1,488 0,531 0,865
12 "adoption-of-the-budget-re=y" "Class=democrat" 1.488 0.531 0.913
13 "Class=democrat" "aid-to-nicaraguan-contras =y" 1,465 0,501 0.816
14 "aid-to-nicaraguan-contras =y" "Class=democrat" 1.4658 0.501 0,901
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Association rules with WEKA
A dialog box appears when we execute WEKA; we choose the KNOWLEDGE FLOW

paradigm. We have used the 3.5.1 version.

£ Weka KnowledgeFlow Environment
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Import the dataset
The CSV LOADER enables to handle text file format. We select the VOTE.TXT dataset with
the CONFIGURE contextual menu.
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A PRIORI algorithm

The default selections are all instances and all attributes, so we must add only the A PRIORI
component from the ASSOCIATION tab in the diagram.

We use the DATASET connection type.

F;é DataSources | DataSinks | Fiters | Classifiers | Clusterers | Associstions | Evaluation | Visualization | | 3 ‘
| [Pussociation =
=) e
j GOSN g 3
al__ /% 3 | |
E A Vi Predictive
: \Apxlolil Apriozi Tertius
‘- —
< >
Knowledge Flow Layout
A
yes, &
¢
¥ davaSes ’ =
C5ULoader L f
apriezi
]
< >
Statu:
’VWelcnme to the Weka Khowledge Flow: ‘ Log

The CONFIGURE contextual menu allows to set the parameters values.

Aot

Finds association rules.

car |False W |

classlndex | -1 |

defta | 005 |
IowerBoundMinSupport | 0.5 e |
metricType  Confidence v |

minetric | 0.75] é |

numRules | 100 é |

remove AiMissingCols |False v |

significahcelevel | -1.0 |

upperBoundMinSupport | 1.0 |
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LOWERBOUNDMINSUPPORT set the minimal support of rules; MINMETRIC is the
minimal confidence, if we set CONFIDENCE as METRIC TYPE; NUMRULES set the

maximal number of rules that we can generate.

In order to visualize the rules, we add the TEXT VIEWER component in the diagram; we use

the TEXT connection.
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To execute the computation, we click on the START LOADING of the first component (CSV

LOADER).

< Weka KnowledgeFlow Environment
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We can see the rule by clicking the SHOW RESULTS menu of the TEXT VIEWER component.

Text Viewer
Result list Text
======= A
Minimum support: 0.5
MNinimum metric <confidence>: 0.75
Nuwher of cycles performed: 10
Generated sets of large itemsets:
Gize of set of large itemsets L(l): 12
Gize of set of large itemsets L{2): 4
Gize of set of large itemsets L(3): 1
Best rulez found:
1. adoption-of-the-budget-re=y physician-fee-freeze=n 219 ==> Class=democrat 219 conf:il)
2. physician-fee-freeze=n 247 ==> Class=democrat 245 conf: (0.99)
3. adoption-of-the-budget-re=y Class=democrat 231 ==> physician-fee-freeze=n 219 conf: (0.95)
4. Class=democrat 267 ==> physician-fee-freeze=n 245 conf: (0.92)
5. adoption-of-the-budget-re=y 253 ==> Class=democrat 231 conf: (0.91)
6. aid-to-nicaraquan-contras=y 242 ==> Class=democrat Z185 conf: (0.9)
7. physician-fee-freeze=n Class=democrat 245 ==> adoption-of-the-budget-re=y 219 conf: (0.89)
8. physician-fee-freeze=n 247 ==> adoption-of-the-budget-re=y 219 conf: (0.89)
9. physician-fee-freeze=n 247 ==> adoption-of-the-budget-re=y Class=democrat 219 conf: (0.89)
10. adoption-of-the-budget-re=y 253 ==> physician-fee-freeze=n 219 conf: (0.87)
11. adoption-of-the-budget-re=y 253 ==> physician-fee-freeze=n Class=democrat 219 conf: (0.87)
12. Class=democrat 267 ==> adoption-of-the-budget-re=y 231 conf: (0.87)
13. Class=democrat 267 » adoption-of-the-budget-re=y physician-fee-freeze=n 219 conf: (0.82)
14. Class=democrat 267 ==> aid-to-nicaraguan-contras=y 218 conf: (0.82) i
g v

We obtain the same 14 rules as TANAGRA.

Association rules with ORANGE

When we execute ORANGE, we have the following interface.

Tool palettes Components :

Data Mining tools

D& -lb\ﬂ
Dats | Classiy | EMate | Visualze | Associae | 2
&

B Schemal

<« Workspace
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Importing the dataset

ORANGE can handle text file format (tabulation separator). When we select the tool, a new

component is inserted in the diagram. We can select the file with the OPEN contextual menu.

bo Qt Orange Canvas

File Options Window Help
=
D58 ¢

¥ Classity | Evaluale | Visualee | Associate | Other |

B Schemal

Data File

= [ vote.tut
e Rename F2Z
Remave Dl Info
435 evamples, 16 alibules, 0 mela altrbutes

Classification; Discrete class with 2 values.

FReload

Fieload File I™ Reset domain at next reload

A PRIORI algorithm
In order to compute the rules, we add ASSOCIATION RULES component. All examples and

attributes are used. We click on the OPEN menu for parameters setting.

2 Ot Orange Canvas - [Schema 1]
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05 @
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18] x|
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File:
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The rules are automatically computed when we connect the FILE component to
ASSOCIATION RULE. We add the ASSOCIATION RULE PRINT component for rules

visualization.

2 QO Orange Canvas - [Schema 1]

Agzociation Rules

Agzociation Rules Print

D File Opkions wWindow Help _|_|- = ﬂ
& & @
Data ] Claszify l Evaluate | “isuslize | Associate ll:lthel ]
1 = a

We click on the OPEN menu in order to view the rules.

& Ot *ss-ciation Rules Print

EJELNes \

I Iv Support \
Confidence

Lift

Strength I

Coverage /

v
v
‘ I Leverage
=
~
\ -

Save rules tafile.

supp
0,531

0531
0563
0563

conf

[0.865
0a1z
na1a
04992

lift

1.428
1.433
1616
1E1E

ule

Clazz=democrat -» adoption-of-the-budget-re=y
adoption-of-the-budget-re=y -+ Clasz=democrat
Clazz=demacrat -» physician-fee-freeze=n
physician-fee-freeze=n -» Class=democrat

We obtain only 4 rules in ORANGE; we had found 14 with TANAGRA and WEKA.

ORANGE seems to have a preference for "shorter" rules. I did not find the reasons of this

difference.
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Conclusion

Our three packages are very simple to use for association rules induction.

These packages are largely sufficient for the majority of the analyses. The situation is a little
more difficult if we wish to treat big databases with thousands of items. The number of
generated rules can become very high and, the performances, the possibility of even carrying

out calculations, very strongly depend on the RAM memory available of the machine used.
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