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Abstract

Data mining is an interdisciplinary field, benefiting from the study of many
areas including database technology, artificial intelligence, machine
learning, pattern recognition, etc. The task of data mining is to find and
extract specific information from large amounts of data in general. In
recommender application, data mining is a technique used to find
recommender rules. It consists of several tasks such as classification,
grouping, association rule mining, summarization, etc. The research aims
to design a recommendation system that helps customers and users
choose the most appropriate materials that suit their desires, and thus
increase the profits of the store in the future. And try to come up with
recommendations for improvement of the proposed recommending

system for the future.

Apriori's algorithm was applied to a dataset of Cookie Monster, dataset
of transactions made by food delivery app Beeorder. The algorithm is
explained and how to apply it, and some realistic possibilities are tested

on this recommender system.

The most important recommendations of the research were to improve

the recommendation system by obtaining more data to improve the
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accuracy of the results, and adding other metrics such as customer

evaluation of products to know their desires more accurately.

Keywords: Data Mining, Apriori Algorithm, Recommendation Systems
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Olsias (Pradana et al. 2019) 4wy

Product Recommendation Systems using Apriori in the

Selection of Shoe based on Android.
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Online Store Product Recommendation System Uses
Apriori Method.
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Optimized recommendations by user profiling using apriori
algorithm
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11- G. Piatetsky-Shapiro and W.J. Frawley. Knowledge Discovery in Databases. 1991.
22- Jiawe Han, Micheline Kamber, Jian Pei. Data mining: Concepts and Techniques ,3rd ed. (Morgan
Kaufmann publisher,2011).
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34- Data Mining and Business Analytics with R, First Edition. Johannes Ledolter.( 2013 John Wiley & Sons, Inc.)
43- CHOUDHARY, A.K., HARDING, J.A. and TIWARI, M.K., 2009. Data mining in manufacturing: a review based
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52- Jiawe Han, Micheline Kamber, Jian Pei. Data mining: Concepts and Techniques ,3rd ed. (Morgan
Kaufmann publisher,2011).
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62- Jiawe Han, Micheline Kamber, Jian Pei. Data mining: Concepts and Techniques ,3rd ed. (Morgan

Kaufmann publisher,2011).
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72- Jiawe Han, Micheline Kamber, Jian Pei. Data mining: Concepts and Techniques ,3rd ed. (Morgan
Kaufmann publisher,2011).
8 6- K. Ming Leung. Naive Bayesian Classifier, 2007
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107. Xiao-Li Li and Bing Liu. Rule-Based Classification, 2014
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1g- Jeremy Arkes. Regression Analysis: A Practical Introduction, 2019.
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129. Swati Gupta. A Regression Modeling Technique on Data Mining, 2015
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138- Jeremy Arkes. Regression Analysis: A Practical Introduction, 2019
1410- Beyer, W. H. CRC Standard Mathematical Tables and Formulae, 31st ed. 2002
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1511-  Daniel Pefia, George C. Tiao, Ruey S. Tsay. A Course in Time Series Analysis. 2001
1612-  Mohini Chakarverti, Nikhil Sharma and Rajiva Ranjan Divivedi. Prediction Analysis Techniques of Data
Mining: A Review. 2019
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1711-  Daniel Pefia, George C. Tiao, Ruey S. Tsay. A Course in Time Series Analysis. 2001
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1814- ). Wolberg. Prediction Analysis in Designing Quantitative Experiments. 2010

1912-  Mohini Chakarverti, Nikhil Sharma and Rajiva Ranjan Divivedi. Prediction Analysis Techniques of Data
Mining: A Review. 2019

2012-  Mohini Chakarverti, Nikhil Sharma and Rajiva Ranjan Divivedi. Prediction Analysis Techniques of Data
Mining: A Review. 2019
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27 Jiawe Han, Micheline Kamber, Jian Pei. Data mining: Concepts and Techniques ,3rd ed. (Morgan
Kaufmann publisher,2011).
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32 Jiawe Han, Micheline Kamber, Jian Pei. Data mining: Concepts and Techniques ,3rd ed. (Morgan
Kaufmann publisher,2011).
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2415-  Mahamed G.H. Omran, Andries P. Engelbrecht and Ayed Salman. An overview of clustering methods. 2007
52 Jiawe Han, Micheline Kamber, Jian Pei. Data mining: Concepts and Techniques ,3rd ed. (Morgan
Kaufmann publisher,2011).
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oo «(DBMS) bl aeld 5yla) allai anly Wl Cagyeall cculilad) s2cE alas (5S
)Y zaball e Ao ganas (Ul BaclE anly Ay pealls oyl UL (e Ae sens
bl piats bl aeld S ol Gl mabll jass bl ) Jgeaslly
s Gldl lacaly tdejedl bl ) Jeaddl o 48 5kally dualyiall Blaly sl
(Han .4z padl 5 Jsasl cllas o alaill Jlael (e a2yl e A58 e sladl)
etal. 2011)

IS 0y Jodn panadd ab Jglaall e desena e Dle A ASEL]) Gyl sac @
lewiad &5 Lesaley (Jsin o) saeel) laad) (o desans (0 Jsan IS (5650 Lanl Lgie
Cile Jidi Dl Jpan Ao sane S o (Cisiaa ol cDlan) clesend) (e 858 de sana

342- Jiawe Han, Micheline Kamber, Jian Pei. Data mining: Concepts and Techniques ,3rd ed. (Morgan
Kaufmann publisher,2011).
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Slaia) 4al L g€all bl 508 ldlaind Gyb e LDl @bl ) Jeasl) Sy
selgd cpand e LAl aadid) Gilgaly sacluay 5 (SQL (Jiall Jass o) iDle
o o bl Llal o) cilalady) e daadly L oadd) Wiy (A@dkal) bl
eDaall laiyl lalae il o Seadl calily Jalas calill) e sl dadal Ky bl

(Han et al. 2011)% .iasles Bilad) agilaily atpacs aglia e 21y aaal)

tlibiad) £ 3 gl

Dla) (B AR Badelia jllas (e lgmen & Al Glagleall gogiue s Gliky &g
et lee e Ukl Gleagine oL o4 Laaly aige 8 Bale (jsatiyy canse Jadada
(Han et .cblall gl Eyaaty lilall Jraaty cliball Jygady libal) Jal&sy bl
al. 2011)

Tt e guimgall Jsn ililal) g3 5innn 8 B g gl libal) adai 2 ¢ LA 83 Jagu
Clastee aail ULl (3535 2 (Bl c2ysaly ¢ paially cJaaad) () Jpne )

3 2- Jiawe Han, Micheline Kamber, Jian Pei. Data mining: Concepts and Techniques ,3rd ed. (Morgan
Kaufmann publisher,2011).
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dahie JS el ssie ) Ladli ol e gan IS0 Can g8 JSU CDlalrall Uasls

D lalaal) clily
S bk Alay as 5 Jeeadl £d Jie cAlalee cOlelaall il 3aclE & Jaw JS Laily
AailEy (trans_ID) 338 4yea o8y Llle dlbaall ol oy dndia o aadind) i
Gl saclE ggind 28 L ALlaal) L 3ldall jealial)l i cdlabaall daialsll jualiall,
Jie cBlaladl dlia @iy (Al cilaglae o (geiad lly cddla) Jslaa o Aol

Han et al. 2011)30 134 sy o Clanall Ggaie Joa e I painll Caiag
9 g R 3 ) 9> S

36 2- Jiawe Han, Micheline Kamber, Jian Pei. Data mining: Concepts and Techniques ,3rd ed. (Morgan
Kaufmann publisher,2011).
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trans ID list of item IDs
T100 11, 13, 18, 116
T200 12, 18

T300 11, 13, 15

rabibd) o g8 g1l
Alia (B alaall @lilyg @bl ¢ agiue Gy 4801 Gl 328 Glily cols )
Lo o dalise s cileladinl) saaxie JSLa s JIE b Al g &Y clilall ¢ 15 e 0l
ddagipe il (e aaall 8 ULl e 1) oda e ) oS ANV iladl)
i g oAl Judlalls cdaaysall il g dody i) e lawll) dduluall cilily of il
AalSall ) (Uhainl Sy ¢ ladinl] sials sl Adhall @lily) bl
((Aileslaally doe Laial) ulSudll) 2SIl Alaiall Glibully Ll auslly o(Lihall Jig)
JSLa Jead Al bl s Jaledll 288 Jie cdpan bt Glpdail) oda alat Lyl
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etal. 2011)"

(R. Mohammed. 2014)38 falbanal) 8 il Llad AL -5

Ngnaais leligaty dgasall Alaill clilll Jidati dlee o 14y laal) Ll o

Joelaay! Ll e

Jaagdy Addadd) bl CuEil Al dawlic toulill) dagia Lld o

alal) AL il A S IS aUail) 3igal CallSs Cumids) Loy cAdlKll) o
A an ) liball pan s Qlikal)l ge ssill duay

bade il e ol culgal Adan gy 48K Adjaall sl cilgaly Lld o
il U (e asghe o o8 US iy alaiadl 3y gl Ll

lae ST clily Lal (68 Laie bl e il el relibdl ol Llad o

Lledgiall (ha Ao stie Ao senn 8 ULl (e Adlide o )l (3a0 2 — Aleats

37 2- Jiawe Han, Micheline Kamber, Jian Pei. Data mining: Concepts and Techniques ,3rd ed. (Morgan
Kaufmann publisher,2011).
38 5. Radwan Mohammed. Data Mining, 2014
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(Apriori Algorithm) (¢;s: 50 dsaied —1
5Kkl paliall Cilesane o uiiill 5yed Gulal) ST e 32a)s ApriOn duey lsa o
eli) HUa) e Aaa)lidll Jand L CBllaall il 528 4 (Frequent ltemsets)
i Gadpall sae IS ) aliilly alaady) Jlage o daidy (O] aaeie jlialy
(M. Yen-Lin et al. 2012)* . supportJ) clual bl 52018 e

OOlalaall Glly 2l 3 5))Siall  paliall aies aaeatiy APHOF 4 )lsa o o8
OS5 temset awd jaliall (e e gaan  Je Alalas JS giat Cua ((Transactions)
aaiisall paday acall i 30 138 U1 e Leaed 1S 13 55800 X jualial) de sans
(min_sup) Minimum i .call ) as (M. Yen-Lin et al. 2012) .min_sup
palial) de gana and < las degaaa u L paie @l <al ol as s Support
K yalic dcgane (MIN_SUPJ e ol acay jualiall §3) K jualic o gad Al

K g5k,

OsSi A5 (Gl Aals caeny ST 5T 35S0 38) min_sup U1 aasy duey lsall fag 1)
ULl (sliad e by Jaad Algs 1SS JS ¢ LSS Jabye sac (e APHONT de)ylsa o sgie
SNl e el aca b Al juabial)l aaad 2+ peaie IS (e acall o Jsanll

3919-  Ming-Yen Lin, Pei-Yu Lee, Sue-Chen Hsueh. Apriori-based Frequent Itemset Mining Algorithms on
MapReduce. 2012
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Cpaie it Al Sl Adee 8.1 itemset ew 235 e Uasi iy peall

S an aas Y (S Adeall e ppaie o lagdlgia¥ il JS U8 (e Laaasl oy
(Chandra et al. 2019)% .acall (4

Confidence &l . L&l daiall (o paliall e e € (sliie 58 Support acall
(Chandra .dime Loyl o 2l dag e JS5 (paie (g A8l sy (ulie 4
Uadany Lo s Lift ad)l) Dl e uaiiall ¢y Lgd 5 Al il ae sl et al. 20194
Y il ohd ldal 2 13 mag(A. Das. 2021)% Y 5 X1 Jid) )il

Y emiall ot (520 b aSail) e X juaiall o] xic

: frg(X.Y)
Support = ————
/ '\
» ‘, { ”~ L
Rule: X =Y —— Confidence= ﬂq\—} l
Jra(X)
\
Support

Lt & ———— -
Supp(X ) x Supp(Y)

&l A8l 5 acall 2ol 8 9 ania 5 au )

4020- ) Chandra, K R Dewi. Implementation of Data Mining Sales of Milk Using Apriori Algorithm Method. 2019
4120- ) Chandra, K R Dewi. Implementation of Data Mining Sales of Milk Using Apriori Algorithm Method. 2019
4221-  Arijita Das, Soumita Jana, Pranita Gangouly. Application of Association Rule:Apriori Algorithm in E-
Commerce. 2021
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8 S5l paliall Gile gans 22231 1994 Ll 8 Apriori 44,1 Agrawal & Srikant .8
ald e leg aprion i)l i cablall e cuanll 8 Akl Lalisy) ae gl

(Market Basket (§sudl dlu Julas B (Affinity Analysis)lall Jidas . dals ;Y
O aal) Al e et Al ae @) Cua ol Aeadiid) Gilalladll o Analysis)
i) anly Wyl g prally calisy¥) Jidail clild) (e il g aladind 2y . lauall
- paliall (e desana 20 )@ CLEKY ¢ (Association Rule Mining)lali ¥l sl e

(P. Edastama et al. 2021)*

Apriori dsajlsdl Cpewald Gy g 2-1
ae Qi Jal e :Data Partitioning Method clilyll awds 43,50k o
capnil) (ald e asdl) 43,k Savasere g ) culibull sacl zuse illec
Gilegane 1A Bpulad) 58l GLAY) o el ) Gbl) saclE ausn

¢S bl 5aclE L asly eia JIY1 e bl saeld a5y Siall yualial)

4323-  Primasatria Edastama, Ankur Singh Bist, Ari Prambudi. Implementation of Data Mining on Glasses Sales
Using the Apriori Algorithm. 2021
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nalial) de sana o alaie JSI5) Siall jealiall Cile gana (o AaTY) de sana o
(Z. Chen. 2011)* .alaadl 5, il

& Sy 4y axii :Hash—Based Technique il Lo 4y 4,56 o
Conall Lli Qe ol da))lad) o2 5 15)8le A5 Jeaa Jiad
4y e ipall paliall Gl gane 230 IS G5k (e APTION 430) 58
a2 e V) e ~ Uik o8 138 (Y ¢ ualiall e Al de genal) ¢ a guadl)
dndipadl pualial) Cilesene a3 Sl Djaill o adied A5 due),lsa) s2a
S Al C2 b yualiall cilesane 2o o ac i ISV Hgsall 8 laslis) 5 3l
L2 yaatd Cosllaall sl (558 Eumy byl Sy A5l alasiuly lagli)
(S. Shakya. 2013)* .s:li <

ilsde Ao Hloa) a daphll oded Luulud) Sl :Sampling clial) jLEd) e
Yu'S b5y Sidl jualiall Cilegane e Candl & (D slhanall Gl e S

it il (Saall (18 D 5 Y S L35y Sie ilegana (e iy Y D (e

4424-  Zhuang Chen, Shibang Cai, Qiulin Song and Chonglai Zhu. An Improved Apriori Algorithm Based on Pruning
Optimization and Transaction Reduction. 2011

4525-  Santosh Shakya, Anju Singh, Divakar Singh. A Survey on Hash based A-priori Algorithm for Web Log
Analysis. 2013
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4624-  Zhuang Chen, Shibang Cai, Qiulin Song and Chonglai Zhu. An Improved Apriori Algorithm Based on Pruning
Optimization and Transaction Reduction. 2011
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Recommendation Systems dwasill dakail —2

i dlee 3ty delud danay ity syl L o Taagill cilSaa ol ol Ciga
fage Wle (588 ) pealiall 5 lilandll ) pgeunsis bl el anent DA (g LA
5l () Gy ) abAY) bl S8 dgase G il Aadail L Ll Vel Bada
Loy 38 Al Alad) pualiall Jainall Jilel) 222l ans Jal (e 56 I ) 481K dpns il

(s adsa
e g il ADG L) Ay il Al Leatiig 0 bl i cale Cana€ (Jla g b
(F. « palially Gpeadiiasd) Go L)l gl ccDlalaally (jsariiunally pualiall :elsl<l)

“Ricci. 2005)

Agailh ) lgiady i’y pualiall Saai 38 L lgy aasall LI & ualiall @ jualial)
o maial) S 1Y Al ol cpasnall e jeaial) IS 13 dulay) eaial) dad ()55 5
Aalide @b Hladiuly jualial)l Jia (Say wodaad vie Bhla BHE aadieal 33305 Culic
S 388 Gl canly Cipre S ddane Al (JEall Jun o il Cilagleall

4726-  Francesco Ricci, Lior Rokach, Bracha Shapira. Recommender Systems Handbook. 2015
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cpgilandly agilaalie (e lgzead Al peddiuall Joa Gilasleall (0 de sena
Apa gl alais aatiidl G dase Je @ Ll e dlabadl ) ale JS5 i sedlalaal)
e Ll iy A degall laglaall 380 Bl dgud @lily e ke bl
ooty Al CGluagll ¢ L) da))lsad sade (585 Ally Qguladly Glady) G Jeldl

I

%8 (N. Nassar. 2019): b sac ) sale duagill iy ands

Collaborative Filtering sl muli il e 3adiaall dpagill olai o
Content-Based (sgiaall e sadiadl) dpagll odai o
Trust-Based 4&ll e sadizdll dpagll oai e
Knowledge—Based i »all e 3adiaall dpagll oo o

leonl ) b Agalial) ealially dpasil) Uil ales @ gginall o aflal Apagil) Al
A yealially Aagyall il e 3l jualiall 4l Cilua o pumlall b 2350l

4827-  Nour Nassar. Recommender System in Big Data. 2019
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Allaill (S cgana Sl g il ity bl ) sy addial B 13 (Jlall Jas e
(F. Ricci. 2015)* .5l 1aa e gyal 22l dpa il alazy (f

gl daluy €Yy LYl Gadail) Aty o dgladll mudiil) o adinall duagil) Al
550 s AY) (seatiind) Lgal Al jualial)l e 2l Ll addiall Giluag sl
Slo dially Eaad FEYI Q) sa il =il iy L oald) 8 ABLeal) G353
(F. Ricci. 2015) .cluagll alas b auls (3l

Slo 2l jualinlly gl o A0 Ll a1 A pal) o aadaal) duagil) sl
Cpeadiddl lalia¥ dima i Gl Al 488 e soasdl Jladl dijee
(F. Ricci. 2015) . aaaivall 1ite paiall (5 o cdilgall A5 cagDlaadl

MaeY) sl o A8 Camy & cpagl) ol AR o adieall duagil) AU
Aadal Cappat 3 LS L' AT aadiie 8 (e Aedial) Zpagill 323l 4 dals st el
oo ) aadiaal e e adiad b dakl Ll e A8 e Al duagl
(S.Afif et al. 2016) . Lguy L 4sl)

4926-  Francesco Ricci, Lior Rokach, Bracha Shapira. Recommender Systems Handbook. 2015
5028-  Selma Afif, Zaki Brahmi, Mohamed Mohsen Gammoudi. Trust-Based Recommender System: An Overview.
2016
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2021 ale e pSladl el (el bl Aladiul cyylacal (Beeorder ¢ all (1)l
Gt Alalae 195 oy lly ¢ el 8 (6 <2022 ale (o ualad) el ald)
Cull A 5SS e Ball) Jastis ccudla ) 58580 g 15Ty Gl and Alales JS
5SS g o T i D Jpemn Ll APHOF Gaa) s ulaiy Alalae JS (he

ey sl e ading Fem i ol oy Culla
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Python Zasy 4l U8 Ge clills 3 5 by sac U8 (e Calal) 36 ) 8 Jagusil
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SPython (sl 1ilal

ARl Al Algeus Al came Jall Laie 3 s @il Laay 4 & o5l

ol o Jeus Al 4 325a5all (Libraries) cliSally ogul 4ad b . lgalasiinlg
dpaly Valee da dsacbudll L i)l Jedl (aldl) gaadl Lol oSy o
AU i) e Ll LS Llape s Joaag by agey JS8 Sle by Jia
138 b LSl pul gl giilly e Jand) Aigye oy geliall oS35 V1 ol s
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In [1]: import pandas as pd
import numpy as np
from mlxtend.preprocessing import TransactionEncoder
from mlxtend.frequent_patterns import apriori,association_rules
import matplotlib.pyplot as plt

e daadl Jige Arraysd) ae Jelai Numerical Pythond jlaisl a5 Numpy
&)y b giaally byl cileally Lalal) el sl

Nellaty clgadans clgiallea o ccliball ¢ 15 o ,ESI ae Jalai 4384 Pandas

sl ad ) @bl Jsass (Data Visualization) <l il 238 Matplotlib
cJshaadls dld) JIKEY) (e

LYY alailly Aasal) il Qs (il g diaide 43S0 Mixtend
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data = pd.read_csv(r"C:\Users\Dareen\Desktop\Datanewdll.csv", header=None)
data.head(19)

: )OSl Lede Joanss

0 1 2 3 B 5 6 7 8 9

0 half popcorn sweet chocolate brownie NaN NaN NaN NaN NaN NaN NaN

1 offer NaN NaN NaN NaN NaN NaN NaN NaN NaN
2  dark chocolate peanut butter smores walnut NaN NaN NaN NaN NaN NaN
3 full popcorn NaN NaN NaN NaN NaN NaN NaN NaN NaN
4 sweet chocolate brownie smores NaN NaN NaN NaN NaN NaN NaN
5 half popcorn offer NaN NaN NaN NaN NaN NaN NaN NaN
6 peanut butter smores offer NaN NaN NaN NaN NaN NaN NaN
7 half popcorn NaN NaN NaN NaN NaN NaN NaN NaN NaN
8 offer NaN NaN NaN NaN NaN NaN NaN NaN NaN
9 sweet chocolate brownie cinnamon smores NaN NaN NaN NaN NaN NaN
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S ) Saal) (e ST o geaally dlelae 195 & Ll clabeall dae oy alas LS

(Aelee S 8 e bl Dlgall) apalgall 2205 O alaal) 2ae e aiSh A D a5

dalse 105 Aalas 195
data.shape

(195, 10)

Seale SS o Lol da e clal ) bl e 58T Capan o (V)
o Yy lde aay ol Jeal Tlachd & sale Jil Lo gl Sedlalaall (g (0 las )y
4dTransaction 4sewiv ywic Lisi Ua Arrays cilisias de gane JSG Ao e Ll
Data <lily ) () ledglas i+ jlais 195 (e ildghian JS5 o cBlbeall pan dins
S o G cligiiadl ) A5l @bl 3 3asasall jualiall S dLmY Frame

#Gather all items of each transaction into numpy array
transaction =[]
for i in range(@, data.shape[8]):

for j in range(@, data.shape[1]):

transaction.append(data.values[i,j])

transaction = np.array(transaction)
#transform to dataframe
df = pd.DataFrame(transaction, columns=["items"])

df["incident_count"] = 1

#delete NaN Values

indexNames = df[df["items"] == "nan" ].index

df.drop(indexiames, inplace=True)

#make new dataframe

df_table = df.groupby("items").sum().sort_values("incident_count”, ascending=False).reset_index()
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Nandl a8 of xSt .Nan (a5 jaliadl 3l jaliall (SW 10 Lo (g5iad A8 shns
.Drop jle)lb 33sasall Nandl palic JS cada lide cany oJally Jasi Y

: ) 3 Q) S5 (Gl Jand + poaliall (S o el pualiall K110 Jol o Le () g0

df table.head(16).style.background gradient(cmap="Blues")
P JUIS 0)5S Aaially

items incident_count ek . S
‘)-\5\2’\ & Brownie jyaic U\ GETEN

0 brownie 86 | j |
1 sweet chocolate 73 Bya 86 os )y 0 238 o)yl
2 nutella 65
3 half popcorn 52
4 lotus 35
5 milka 34
6 cinnamon 32
7 smores 32
8 full popcorn 24
9  peanut butter 22
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df table.tail(18)

: IS Aa gl Ll e lid

items incident_count

13 walnut 15 .
14  dried fruit 14 maltesers s Ll lae g8 Bl Of )0 LS
15 kinder 14

16 m&ms 13

17 offer 13

18  monster

19 galaxy

20 skittles

21 coconut

NBe B 0

22 maltesers
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Apriori i)l lele Gadail Lual Sl cililal) Saeats o) Tand
t A aaal) Sl (oS5 @l Jaaly . cilisiian ) bl Jeas of cang Yl

transaction=[]
for i in range(data.shape[@]):
transaction.append([str(data.values[i,j]) for j in range(data.shape[1])])

transaction = np.array(transaction)
transaction

il (e ) JSEN Wl riayy

array([['half popcorn’, 'sweet chocolate’, 'brownie', ..., 'nan’, 'nan’,

‘'nan'],

[‘offer’, 'nan’, 'nan', ..., 'nan’, 'nan’, ‘nan’],

['dark chocolate’, 'peanut butter’, 'smores’, ..., 'nan', 'nan’,
‘'nan'],

[ 'monster', ‘'sweet chocolate', 'man’, ..., 'nan’, 'nan’', 'nan’'],

['kinder', 'galaxy', 'nutella’, ..., 'nan', 'nan’', 'nan'],

[ 'sweet chocolate', 'half popcorn’, ‘brownie’', ..., 'nan’, 'nan’,
'nan']], dtype="<U15")
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.False sl True (s i Boolean Chart _ihic hhis ) Gligiad) sda Jsad &
iS5 elly Jaals LAl malll 8 WeY) olal Nan af 4 o dsenl) adad LS

S (Hradl L)l

te = TransactionEncoder()

te_array= te.fit(transaction).transform(transaction)
dataset = pd.DataFrame(te_array, columns=te.columns_ )
dataset.drop('nan’, inplace = True, axis=1)

dataset

:QL“J\S dal) il
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“ brownie cinnamon coconut m?;';f: cream choc:ﬂi;: dfr:ﬁ:jt pnpczlrjll: palaxy pnpcr:)?: « Maltesers milka monster nutella offer D;S;z: skittles
0 Trug False  False  False False False False  False False True .. False False  False False False False False
1 False False  False  False False False False  False False  False . False False  False False True False  False
2 False False  False  False False True False  False False  Fale . False False  False False False  Tue  False
3 False False  False  False False False False True False  False . False False  False False False False False
4 Trug False  False  False False False False  False False  False . False False  False False False False False
190 True False  False  False False False False  False False  False .. False False  False  True False False  False
191 False False  False  False False False False  False True  False . False False  False  True False False  False
192 False False  False  False False False False  False False  False . False False True False False False  False
193 False False  False  False False False Falze  False  Tue  False . False False True  True False False  False
194 True False  False  False False False False  False False True ... False False  False False False False  False

195 rows ¥ 23 columns
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import "ahiul' 25 Cua mixtend 4iSe e slediul e duwdlall Gaday (V) lag

AU rraall Lol oS LAdayl) aelsllsApriori A lsa

frequent_itemsets = apriori(dataset, min_support=08.67, use_colnames=True)
frequent_itemsets

7%2 Capad ol 7 sad asd) A Gl Wl 45l Galiél min_supportd) lasl &
0.07 Ll donni 195 edlalad) die o aganads o

P JOIS il i jany aje b bacld 30 o ikl <y

support itemsets
; 15 0.076923 (walnut)

0 0.441026 (brownie)
16 0.082051 (brownie, cinnamon)

1 0.164103 (cinnamon)
17 0.092308 (brownie, half popcorn)

2 0.097436 (coconut raisin)
18 0.082051 (brownie, lotus)

3 0.092308 (cream)
19 0.082051 (brownie, milka)

4 0.092308 (dark chocolate)
20 0.179487 (brownie, nutella)

5 0.071795 (dried fruit)
21 0.107692 (brownie, smores)

6 0.123077 (full popcorn)
22 0.271795 (brownie, sweet chocolate)

7 0.266667 (half popcorn)
23 0.071795 (sweet chocolate, cinnamon)

8 0.071795 (kinder)
24 0.076923 (lotus, coconut raisin)

9 0.179487 (lotus)
25 0.076923 (sweet chocolate, half popcorn)

10 0.174359 (milka)

26 0.092308 (milka, nutella)
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rules = association_rules(frequent_itemsets, metric="1ift", min_threshold=1.2)
rules.sort_values('lift', ascending=False)

Gt 23ay gdlly ad of Lift J) i) &5 ¢ a3 35 4 Min_Supportd) sl as
Ll lpary e 3adiea jue &\)ﬁ\ L.;T Min_Threshold = 1 .lgcasy tbﬂ‘ Aaie
Adina g1 1.2 &5 o Al Cyaal 5 Sl

A0l sac @ 15 Lnal el
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antecedents consequents antecedent support consequent support  support confidence lift leverage conviction
6 (lotus) {coconut raisin) 0.179487 0.097436 0076923 0428571 4398496 0.059435 1.579457
T {coconut raisin) {lotus) 0.097435 0.179487 0076923 0.789474 4398496 0.059435 3.897436
13 (nutella, sweet chocolate) {brownie) 0.138482 0441026 0102564 0740741 1679587 0.041499 2156044
14 {brownie] (nutella, sweet chocolate) 0.441026 0138462 0102564 0232558 1670587 0.041489 112261
4 {brownie) {sweet chocolate) 0.441026 0374358 0271795 0616279 1646225 0106693  1.630458
5 {sweet chocolate) {brownie) 0.374358 0441026 0271795 0728027 1646225 0106683  2.040256
8 (nutelia) {milka) 0.333333 0.174359 0.092308 0276923 1.588235 0.034188 1.141844
9 {milka) (nutella) 0.174359 0.333333 0.092308 0529412 1.588235 0.034188 1.416687
12 {nutella, brownie) {sweet chocolate) 0.179487 0.374358 0102564 0571420 1526419 0035371  1.459329
15 {sweet chocolate) {nutella, brownie) 0.374358 0179487 0102564 0273973 1526419 0035371  1.130140
2 {brownie) {smores) 0.441026 0.164103 0107892 0244186 1488009 0035319  1.105957
3 {smores] {brownie) 0.164103 0441026 0107892 0656250 1.488009 0.035319  1.626107
1 {milka) {sweet chocolate) 0.174359 0.374359 0.082051 0470588 1.2570%1 0.016773 1.181766
10 (gweet chocolate) {milka) 0.374359 0.174359 0.082051 0219178 1.2570%1 0.016773 1.057400
0 (nutella) {brownie) 0.333333 0441026 0179487 0538462 1220930 0.032479 1.211111
1 {brownie) (nutella) 0.441026 0333333 0179487 0408977 1220030 0.032479  1.124183
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.Antecedent (3Ll jawll Consequent a2l paill alie) e Conviction
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ey laial Ladl
IS gy o ap Vs iy 43afys LIS Lotus g5 cany (yse) Wl of asiaid )
O oSaall (g bl ) bl e sanas (bl 3 Apagil alas DA (e Lo g sl

Lotus gl Galglll IS W sdijon 3 U (g)amad) Slayll s

rules[ rules['antecedents’].str.contains('lotus’, regex=False) &
rules['consequents’] == 1].sort_values("lift", ascending=False)

el gaaa) Sl i et o (lift) Wl cratin) Al Gapliall of sy
LS s dagully

antecedents  consequents antecedent support consequent support support confidence lift leverage conviction

6 {lotus) (coconut raisin) 0.179487 0.097436 0076923 0428571 4.398496 0.059435 1579487

dsadl (8 Ol s LS il dam o gl

oo by 32c g lsl £hd a5 Brownie g5 sy ¥ AT sy aag adl Y1 (a il
e i Lee Balgllly 3isudl (e Brownied) <adai o cana ghaas ley LS Pla
il 305 il caes 2l S
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rules[~rules[ 'antecedents’].str.contains('brownie’, regex=False) &
~rules['consequents’].str.contains( 'brownie’, regex=False)].sort values("lift", ascending=False)

PSS oA Al Sy

antecedents consequents antecedent support consequent support support confidence lift leverage conviction
6 (lotus)  (coconut raisin) 0.179487 0097436 0.076923 0428571 4.398496 0.059435 1579487
7 (coconut raisin) (lotus) 0.097436 0.179487 0.076923 0789474 4398496 0059435 3.897436
8 (nutella) (milka) 0.333333 0.174359 0.092308 0276923 1588235 0034188 1141844
9 (milka) (nutella) 0.174359 0333333 0.092308 0529412 1588235 0.034188  1.416667
1" (milka) (sweet chocolate) 0.174359 0374359 0.082051 0470588 1.257051 0.016778  1.181766
10 (sweet chocolate) (milka) 0.374359 0.174359 0.082051 0219178 1.257051 0.016778  1.057400

.browniej Nutella Jtl d:\.\u és: ¢(palia t_\ﬂa 28 O9) Aagl 4_1‘ Qﬂ\ U a8 Cj L\.\SA:i

o) patiall s Gileadl 065 (ol aaad ¢ U ghaadll Slapll (iS5 o) WSy

rules| rules]'antacedents’].str. contains( brownie’, regex<False) & rules| antecedents’].str. contains( nutells’, regex-False) &

ules|consequents'] == 1] sort values('lift", ascendingsFalse)

:L“,,Jtzns P dal) <08

antecedents  consequents antecedent support consequent support  support confidence lift leverage conviction

13 (nutella, brownie) (sweef chocolate) 0.179487 037439 0102364 0571429 1526419 0.0353711 1430628
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Sweet s gl 33U s Brownies Nutella (paiidl (il e ld (g5 WS

(@l lotusd) Hly A LS sangl agia J<Tdayd A0S (Saall (3 aakally . Jadé chocolate
Sloll S5 saly I b pale Jpemnll (S5 . cpmtinall ety Ailise 01 055 5,

F A (g)radll

rules| rules['antecedents'].str.contains( brownde’, regex-False) | rules['antecedents'].str. contains( nutells’, regex-False) &
rules|'consequents'] == 1].sort values('1ift", ascending=False)

: JUIS Al ()5,

antecedents consequents antecedent support consequentsupport support confidence liit leverage conviction
12 (sweet chocolate, nutella) (prownie) 0.138462 0441026 0102564  0.740741 1679587 0.041499  2.156044
15 (orownie) (sweet chocolate, nutella) 0441026 0138462 0102564 0232558 1.679587 0041499  1.1226M
5 (prownie) (sweet chocolate) 0441026 0374359 0271795 0616279 1646225 0106693  1.630458
3 (nutella) (milka) 0333333 0174359 0092308 0276923 1583235 0034188 1141344
13 (nutella, brownie) (sweet chocolate) 0.179487 0.374359 0102564 0571420 1526419 0035371  1.450829
2 (prownie) (smores) 0441026 0.164103 0107692  0.244136 1483000 0.035319  1.105957
0 (nutella) (prownie) 0333333 0441026 0179487 0530462 1220930 0032479  1.2111M
1 (prownie) (nutella) 0441026 0333333 0179487 0406977 1220930 0032479 1124183

zlls Brownie ziwl iNutella zuidl L) asg Gilodl dsac 3 8 gy WS

i) Al Canaly caslial
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1-  G. Piatetsky-Shapiro and W.J. Frawley. Knowledge Discovery in
Databases. 1991.

2-  Jiawe Han, Micheline Kamber, Jian Pei. Data mining: Concepts and
Techniques ,3rd ed. (Morgan Kaufmann publisher,2011).

3- CHOUDHARY, AK., HARDING, J.A. and TIWARI, M.K., 2009. Data
mining in manufacturing: a review based on the kind of knowledge

4-  Data Mining and Business Analytics with R, First Edition. Johannes
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5-  Radwan Mohammed. Data Mining, 2014.

6- K. Ming Leung. Naive Bayesian Classifier, 2007.

7-  Xiao-Li Li and Bing Liu. Rule-Based Classification, 2014.
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23-  Primasatria Edastama, Ankur Singh Bist, Ari Prambudi. Implementation of
Data Mining on Glasses Sales Using the Apriori Algorithm. 2021

24-  Zhuang Chen, Shibang Cai, Qiulin Song and Chonglai Zhu. An Improved
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