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XOnto-Apriori: An eXtended Ontology Reasoning-based Association
Rule Mining Algorithm

Chonghyeon Lee' - Jangwon Kim™ - Dongwon Jeong™ - Sukhoon Lee™ - Doo-Kwon Baik™"

ABSTRACT

In this paper, we introduce XOnto-Apriori algorithm which is an extension of the Onto-Apriori algorithm. The extended algorithm is
designed to improve the conventional algorithm's problem of comparing only identifiers of transaction items by reasoning transaction
properties of the items which belong in the same category. We show how the mining algorithm works with a smartphone application
recommender system based on our extended algorithm to clearly describe the procedures providing personalized recommendations. Further,
our simulation results validate our analysis on the algorithm overhead, precision, and recall.

Keywords : Association Rule Mining, Personalized Recommender System, Ontology Reasoning, Apriori Algorithm
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XOnto-Apriori (T)

1:C1 « init-pass(T);

2:Fi1 < {f| f €Ci, ReasoningCount(f, T)/n > minsup};
3: for (k= 2; Fi-1# @k++) do

4:Cr— candidate-gen(Fi1);

5:for each transaction t €T do

6:for each candidate ¢ €Cido

7:if reasoning(c, T) is contained in f then
8:c.ReasoningCount++;

9:endfor

10:endfor

11:Fi— {c € Cy c.ReasoningCount(f, T)/n > minsup}
12:endfor

13: return F «— UrFx

(& 3) 2EZA| FE8 0|88 &5 t|lu

ReasoningCount(i, T)

1: I.~—getCategory(i, domain ontology)
2: for each transaction t €T do

3: t,+—getCategory(t, domain ontology)
4:if I, is 1. then '
5: return frue

6: endfor

7: return false
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| :C} — @

2:for all £}, fLEF;-,

3: Withf.a e {t';, Ry fg_;}

4: and fs={is, ..., fp-2, 51}

5: and l'k..|<l‘kh;d0

6: ¢ — {f;, I A f';_;};

bris Cy — C}U {C};

8: for each (k—1)-subset s of ¢ do

9: if (ReasoningCount(s, F;-;) €F;,) then
© 10: delete ¢ from C;

11: endfor

12: endfor

13: return C;
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4.4 F-Measure £4

AYx A& vy #Ao]7] "o o] F g
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precision - recall
B? - precision + recall

Fg=(1+p?)-

Aot Bdg v]EG A 712 299 F-Measure 314
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yolow 2E82x £48 53 fAF F5& Bol 5%
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(E 8) F1-Measure 2t [

F;-Measure

Transaction Set | XOnto-Aprion  Onto-Apriori  Aprioni  xPMiner
T 0.7257 0.6524 05786 05588

T: 0.3600 0.3310 0322 03059

T3 0.1017 0.1121 0.1267  0.0863

T; 0.2324 0.2324 0389 02433

T 02176 0.1625 0.1987 0174

T 0.1082 0.0725 01267  0.0950

T; 0.1940 0.1250 01813 01745

T 04128 0.3750 0.1218  0.1631

Ty 0.5063 0.5063 04192  053%
Tw 0.1940 0.1750 02801 01560
T 0.2176 0.2176 02057 02028
Tz 0.17%4 0.1699 0.1388  0.0902
T3 05063 0.4502 0481 03721
Average 0.3043 0.2125 02747 02436

5.d B

of =EAME o2 P EAE N3] A3l 2524 d
AYelqd 71eg dudd A4 dnFe HSR
XOnto-Apriori ¥18]F& ALet. LERA FEE F
¢ &4 HMIE AR 2L HEAE 24 ¥ F5od
E A 9%E  UF FARNE AAE Ad £
czh FHoz AHE F UAES 3o AUs FHY A
g FHANAY S FE BUiE7] A Ag dad
T 71 F3 2de dASY AAdeR FHINLH
Apriori 7]4te] Tt dneFEF Hnde] JHF=E R A
£ BollA 9 UL d5e BYE AF3AU

AddH A4 dnYFL FE FE J¥E e
A 7hed RE FEARES WS HEd w& Azt
ER=E Add 23y AYs F4E A8 48 B4 &
A2 wieA gag fHolung FH Al2ge FH9 A
EE F3N717] At dad A4 ¢ndEE e
o o] =E2 olH@ daFY FHE AFLL ¥
A717] 918 Aoy, AL daeFET o JE &
LYFE 2 AL BREE 2] Yo EAQLY I35
M7b S7ketel met A Alto] S713HE 8% + 9
o, ol ¥ duFy A4 guFY A EJE EAE
M) A8 BHL FF 472 FYE dAolrh
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