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" Weka: finding associations

 WEKA contains the several algorithms for
learning association rules

— Works only with discrete data
« Can identify statistical dependencies between
groups of attributes:

— milk, butter = bread, eggs (with confidence 0.9 and
support 2000)

 Apriori algorithm (most popular) can compute all
rules that have a given minimum support and

exceed a given confidence |
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stop TApPEIoEL

~Result list (right-click fo

— Minimum support: 0.45 (196 instances)
16:23:55 - Apriori Minimum metric <confidence=: 0.9
Humber of cycles performed: 11
Generated sets of large itemsets:
Size of set of large itemsets L{l): 20
Size of set of large itemsets L{Z): 17
Size of set of large itemsets L{3): & b
Size of set of large itemsets Li4): 1
Best rules found:
1. adopticn=ocf=the=budget=resclution=y physician-fee-=freeze=n 219 ==> Class=democ:
Z. adoption=cf=the=budget-rescluticn=y physician-fee-freeze=n aid-to=nicaraguan=cc
3. physician=-fee-freeze=n aid-to=nicaragquan-contras=y 11 ==> Class=democrat Z10
4. physician-fee=freeze=n educaticn-spending=n 202 ==> Class=democrat 201 cont
5. physician=-fee-freeze=n 747 ==> Class=democrat 245 conf:(0.99)
6. el=zalvador-aiden Class=democrat 200 ==> zid-to-nicaraguan-contras=y 197 Cor
7. el=zsalvador-aid=n 2085 ==> gid-to-nicaraguan-contras=y 204 conf:(0.98)

8. adoption=cf=the=budget-rescluticn=y aid-=to-nicaraguan-contras=y Class=democrat
9. el=zalvador-aid=n aid-to-nicaraguan-contras=y 204 ==> Class=democcrat 197 Cor
10. aid=to=nicaraguan-contras=y Class=democrat 218 ==> physician-fee=freeze=n 210 "
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Moderador
Notas de la presentación
As we mentioned, for this tutorial we will use Weka’s PredictiveApriori associator, so go ahead and fire this up.

Left-click on PredictiveApriori to open up the GenericObjectEditor.

Let’s set number of rules generated to 100, the algorithm default.

Now click Start to generate the rules.


Support for
Outlook =
overcast AND
Play = yes

Occurrences of
Outlook = overcast

Assodator output

Cutlook=ove rc:as::— Flay=ye E acc: (0.95583)

Temp.=cool 4 ==>"mmidity=normd

Humidity=normal Wir Iv=false 4 ==> P1 Ar=ve3 4 ad . 95583)
Outlook=sunny Hur’ |ty=high 3 =>» Av=no 3 '

Outlook=sunny p’ o 3 ==> H»  A=high 3 Predictive accuracy
{nltln-n}c—ralny falae Play=yes 3

Confidence of /=high Play=no 2 acc: (0.86872)
If Outlook = overcast, |. oyes 2 ace:(0.26272)

then Play = yes ormal 2 acc: (0.86872)

is 4/4 = 100% y=falae Play=yes 2 acc: (0.86872)
emp.=hot Play=yes 2 acc: (0.86872)

Cutlook=rainy Humidity=high 2 ==> Temp.=mild 2 acc: (0.B6872)
Cutloock=rainy Windy=true 2 ==»> Play=no 2 acc: (0.B86872)

Cutloock=rainy Playv=no 2 ==> Windy=true 2 acc: (0.B6872)

Tenp.=hot Play=no 2 ==»> (utlock=sunny Humiditwy=high 2 acc: (0.B6872)
Tenp.=hot Play=ves 2 ==» (utloock=owvercast Windy=false 2 acc: (0.86872)
Tenp.=mild Humidity=normal 2 ==> Play=yes 2 acc: (0.86872)

Temp.=mild Play=no 2 ==> Humidity=high 2 acc: (0.B8E72)

Temp.=cool Windy=£false 2 ==> Humidity=normal Play=yes 2 acc: (0.86872)
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Notas de la presentación
Here is the information provided by the PredictiveApriori output.

This shows that while the confidence for rule 1 is 100%, the predictive accuracy calculated by PredictiveApriori is 95.6%.

Recall that predictive accuracy is calculated using both confidence and support.


Class Association Rules

Mine only the association
“* weka.gui.GenericObjectEditor rules that have the
designated class
attribute as the
antecedent.

r

weka.assodations. Predictive Apriori
About

Class implementing the predictiv-

algorithm to mine associatio” afes. -
d , Capabilities

Keep the
number of rules
at 100.



Moderador
Notas de la presentación
Class association rules are association rules where the then portion of the rule (antecedent) is restricted to being the class attribute only.

In other words, only association rules with the class attribute as the antecedent are mined.

Since Play is the natural class attribute for this dataset, this means that mining just the class association rules will result in rules that all have Play = yes or no as the antecedent.

In Weka, open up the Generic Object Editor for PredictiveApriori and set car (which stands for class association rules) to True.

Keep the number of rules mined at 100.


Asspoator output

. Outlook=overcast 4 ==> Play=yes 4 acc: (0.97484)

. Humidity=normal Windy=false 4§ ==> Play=yes 4 acc: (0.974E84)

» Cutlock=sunny Humidity=high 3 ==> Flay=no 3 acc: (0.96246)

. Outlook=rainy Windy=false 3 ==> Play=yes 3 acc: (0.96246)

. Outlook=sunny Temp.=hot 2 ==3> Play=no 2 acc: (0.94114)

» Cutlock=sunny Humidity=normal 2 ==» Flay=yes I accs (0.94114})

. Outlook=rainy Windy=true 2 => Play=no 2 acc: (0.94114)

. Temp.=mild Humidity=normal 2 ==> Play=yes 2 acc: (0.94114)

. Temp.=cool Windy=false 2 ==3> PFlay=yez 2 acc: (0.94114)

. Humidity=normal 7 =» Play=yes & acc: (0.78559)

. Temp.=cool 4 ==> Play=yes 3 acc: (0.64518) Class

. Windy=falase & ==> Flaysyes & acc: (0.62985) . .
. Dutlock=sunny Windy=false 3 ==> Play=no 2 acc: (0.60023) ASSOClatlon

. Cutloock=rainy Temp.=mild 3 =>» Elay=yes 2 acc: (0.60023) R -
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. Temp.shot Humidityshigh 3 ==> Playsno 2 acc: (0.60023)
» lTemp.=mild Windy=true 3 == Play=yez 2 acc: (0.60023)
. Humidity=high Windy=true 3 ==> Play=no 2 acc: (0.60023)
. TeEp.=mild 6 == Playsyes 4 acc: (0.58517)

» Cutlook=sunny 5 ==» PFlay=no 3 accs: (0.56038)

. Outlook=rainy 5 => Play=yea 3 acc: (0.56036)

. Humidity=high 7 ==> Play=no 4 acec: (0.55274)

» Temp.=hot 4 == Play=no 2 accs [0.53273)

. Temp.=hot 4 =»> Play=yes 2 acc: (0.53273)

. Windy=true & ==> Play=no 3 acc: (0.52874)

. Windy=true & ==> Flay=yes 3 acc: (0.52874)

. Humidity=high 7 =» Play=yez 3 acc: {0.50181)

. Outlook=sunny 5 ==> Play=yes 2 acc: (0.50124)

. Outlook=rainy 5 ==3> Flay=no 2 acc: (0.50124)

. lemp.=mild & => Play=no 2 acc: (0.4736)

. Windy=false ==» Play=no 2 acc: (0.42451)
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Notas de la presentación
As shown here, J48 also found PredictiveApriori rule 3.

You can also find Predictive Apriori rules 4, 6, 7 in the decision tree.

Interestingly, J48 did not find Predictive Apriori rule 2, but recall that the dataset has only 14 samples so some discrepancies can be expected.
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