Tutorial R.R.

Subject

In this tutorial, we show how to build association rule on a big dataset using an external
program.

Our implementation of A PRIORI is fast but needs a lot of memory that limits its
performances when we treat a big dataset or generate numerous rules. I have discovered the

Christian BORGELT’s work, he proposes a very powerful association rule generator, which

can handle large dataset and is very fast (http://fuzzy.cs.uni-

magdeburg.de/~borgelt/apriori.html).

To execute its implementation, we integrated a new approach in TANAGRA: the launching
and the control of an external program. At the time of the execution, we create a temporary
tile, which we transmit to the APRIORI.EXE executable file. Then the rules are automatically
downloaded and displayed.

Dataset

We use the CENSUS! dataset (ASSOC_CENSUS.TXT). We removed the continuous attributes
and select 200 000 examples. The size of the dataset is 90 MB.

Borgelt’s APRIORI
Import the dataset

First, we must import the dataset with the FILE / NEW menu.

Choose your dataset and start download

Diagram title :
|Defautt itle |

Data mining diagrarm file name :

ID.\DataMmmg\DatabasesJumemg\benchmarkﬁdatassts\cansus\assuﬂ

Dataset ("t * arff*.xl5)
ID:lDataMining'LDatabasesjorimininglbenchmarkﬁdatasetslcensusla DEI

[

| 103 census

E] ass0C_census, txt

o oo )

Mes docurngts

I Data wisualization | Statistics | Nonparametric statistiq Mes documents
Regression | Factoral analysis | PLS
Spw learning assessment | Scoring | Azzociation g’
@Cﬂrratatinn socatterplot E‘Scattarpmt E_;\h'ew multiple s fostedeliaval
Export dataset \f\‘ew dataset -
Q Hom du fichier |assocﬁcensus tat V‘ [ Ourrir ]
Favaris réseau | Fichiers de type : |Taxl file v‘ [ Annuler ]
1 This data was  extracted from the census bureau  database found at |

http:/ /www.census.gov/ftp/pub/DES/www /welcome.html. Donor: Terran Lane and Ronny Kohavi.
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The data importation is moderately fast (# 8 seconds?), we see the characteristics of the

dataset.

|

Database :
D:Databining'\Databases_for_mining'benchmark_datasets\census\assoc_census,txt

Download information

Datasource processing
Computation time 8125 ms } B
Allocated memory 5716 KB .

Dataset description

29 attribute(s) } '
L]

200000 exampleq(s)
Attribute Category Informations
class_of_warker Discrete 9 walues
education Discrete 17 values
enrall_in_edu_inst_last_wk Discrete 3 walues
marital_stat Discrete 7 values
maint industee cnde Dizrtete 24 walips L

Define INPUT attributes
We set all attributes as INPUT.

_ TANAGRA 1.4.3 - [Dataset [assoc_census.txt)]

E File Diagram Comporent  ‘Window Help
DeHd %
Default title A
=] Dataset [assoc_census.bxt)
Define status 1 Define attribute statuses b
. ensus —
Patarneters
Aftribute s —— )
Target Input lllustrative
hu) class_of_worker |
n education
pu] enrall_in_edu_inst_last_wk |
pn} n_{ matital_stat =l
hn} major_industry_code
bl ¢ major_occupation_cade
hn) race |
hn} hizpanic_origin - |
hu] Fex —
D member_of_a_labor_union |
T | : reasnn_fm_u.ﬂemp\nymeﬂl
full _or_part_time_employment_
Feature construction | Fi tax_filer_stat |
PLS |
Clear selection |
Spu learning assessment |
@Correlation scatterplot Wiew m
[ QK ” Cancel ][ Help ]
< , @

Add the A PRIORI PT component

We add the A PRIORI PT component. We can find the component into the ASSOCIATION
tab.

2 CELERON 2,53 Ghz Under XP
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Components |

[ata visualization Statiztics Monparametrc statistics Instance selection |

Feature construction Feature selection

| |

| Regression |
PLS | Clustering Spw learning | feta-zpv learning |

| |

Factoral analysis |

Spw learning assessment Scoring ” fzzociation I

P — BB BN BB
EA prior E]:A prior MR Hia prior PT :E:Sp\r fzzoc Rule E Spw fssoc Tree

We set the settings as the following.

1 TANAGRA 1.4.3 - [Dataset (assoc_census.txt)] [:|@|IX|
mFiIe Diagram  Component  window  Help
- = o

Drefault title -

= Datazet (assoc_census.t _
&£ Define status 1 Borgelt's Association Rule

% 4 priod PT 1

— Parameters
Support IEI.'I

Data vizualization Confidence :  |0.85 >.

|
Instance selection | A e O
Regression |
Clustering | Rule base : ID:lDataMininngatabasesHJ
Spv learning aszessment |
|sBr 4 priori B4 priod

L Ok, ” Cancel ” Help ]

We set the MIN SUPPORT at 0.1 (10%), the MIN CONFIDENCE MIN at 0.85 (85%), the max
cardinal of itemsets as 4 (MAX CARD ITEMSETS), all these parameters enables to restrict the
number of the generated rules; at last, we set the rule base filename. Because, we can obtain a

great number of rules, save always the rules on a hard disk.

Run the component and visualize the rules

When we run the component, TANAGRA creates a temporary file and run the Christian
BORGELT’s APRIORIL.EXE program. A window enables us to see the execution progress (A),

and see the results (B). Christian’s program is extremely fast, it needs several seconds to
generate 137 607 rules!
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Default tile Execution log..
= Dataset (assoc_census.txt) | DATemplExelexelaprion exe -find association rules with the aprion algorithm
= *:i Defina statis 1 versipn 427 (2008.06.200  {c) 1996-2005 Chrigtian Borgelt . .
. reading CADOCUME™1\HomelLOCALS ™1\ Templdat1B.tmp ... [385 item(z), 200000 fransaction(s)] done [11.50s).
W A priord T santing and recoding iterns . [32 itern{s)] done [0.553].
creating frangaction tree .. done [2.58:).
checking subsets of size 1 2 34 done [4.673].
wititing DD atabdiningiDatabases_for_miningibenchmark_datazetslcensugloensus.rul .. [137807 rule(s)] done [2.974].
Rules [#137607 association rules loaded]
W' | Antecedent Consequent | Suppott Confidence | Lift
1 race=Black countr_of_birth_father=Urited-States 102 06 1135 ~
2 race=Black country_of_bith mather=Urited-States 102 906 1127
3 race=Rlack hisparic_origin=All_other 10z 970 1125
4 race=Black country_of_birth_self=Urited-States 02 934 1053 »
5 race=Black citizenship=N ative-_Bom_in_the_Urited_States 102 934 105.3 D
B race=Black member_of_a_labor_union=Not_in_uriverse 102 .z 100.8
7 race=Black region_of_previous_residence=Mot_in_universe 10z 1.0 986
8 race=Black state_of_previous_residence=Nat_in_universe 02 a1.0 386
£ 201119 race=Black enroll_in_edu_inet_last_wk=Nat_in_universe 102 931 913 v

We can sort the rules according some measures. For instance, if you click on the header of
SUPPORT, you obtain the following results.

Rules [#137607 azzociation rules loaded)]

M* Antecedent | Consequent Suppart Confidence Lift
E13 fil_inz_guestionnaire_for_veteran_s_admin=Mot_in_universe member_of_a_labor_union=M of_in_universe 93.0 0.4 100.0
E43 fill_inz_guestionnaire_for_veteran_s_admin=Mot_in_universe reazon_for_unemployment=M ot_in_universe 93.0 969 100.0
Ba7 fil_inz_guestionnaire_for_veteran_s_admin=Mot_in_universe country_of_birth_self=United-States 93.0 886 999
E01 fil_inz_guestionnaire_for_veteran_s_admin=Mot_in_universe citizenship=H ative-_Borm_in_the_United_States 93.0 886 999
571 fil_inz_guestionnaire_for_veteran_s_admin=Mot_in_universe higpanic_origin=All_other 93.0 861 999
E31 fil_inz_guestionnaire_for_veteran_s_admin=Mot_in_universe state_of_previous_residence=Mot_in_universe 93.0 922 100.0
E41 fil_inz_guestionnaire_for_veteran_s_admin=Mot_in_universe zalary=less_HOOOD 93.0 939 1001
E37 fil_inz_guestionnaire_for_veteran_s_admin=Mot_in_universe enroll_in_edu_inst_last_wk=Mot_in_universe 93.0 937 999
E23 fil_inz_guestionnaire_for_veteran_s_admin=Mot_in_universe region_of_previous_residence=Mot_in_universe 93.0 922 100.0
fatsia) reazon_for_unemployment=M ot_in_universe country_of_birth_self=United-States 97.0 839 100.2
E29 reazon_for_unemplopment=N ot_in_universe state_of_previous_residence=Mot_in_universe 97.0 924 100.2
533 reazon_for_unemployment=M ot_in_universe citizenship=H ative-_Borm_in_the_United_States 97.0 839 100.2
BES reazon_for_unermplopment=N ot_in_universe hizparic_origin=Al_ather 97.0 a6.4 100.2
E11 reazon_for_unemployment=M ot_in_universe member_of_a_labor_union=M of_in_universe 97.0 a0 997
E39 reazon_for_unemplopment=M ot_in_universe zalany=lezz_H0000 7.0 937 999
B35 reazon_for_unemployment=M ot_in_universe enroll_in_edu_inst_last_wk=Mot_in_universe 97.0 939 100.2
E42 reason_for_unemployment=N ot_in_universe fill_inc_gquestionnaire_for_veteran_s_admin=Mot_in_. 7.0 3.0 1000
B52 reazon_for_unemployment=M ot_in_universe race=\white 97.0 841 100.2
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