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Association rules analysis of fresh fruits : A case study of Instacart company

Supapong Kongsawee!, Nuwee Wiwatwattana?

Abstract

Analyzing the association rules in product sales is crucial for marketing teams to plan their business
strategies and promotions. Association rules are derived from transactional data of consumer product purchases,
which vary over time due to trends and environmental factors. Analyzing these rules is essential for sales strategy
planning, such as creating bundled discounts or organizing product placement based on the repeated patterns
of purchases. This analysis involves variables such as support, confidence, lift, leverage, and conviction. In this
study, the researcher chose to focus on fruit sales, specifically bananas, as they are the most frequently
purchased product in the fruit section, despite having fewer varieties compared to other sections. The purpose
of this research was to identify the patterns in association rules and provide recommendations to the marketing
team. By analyzing the association rules of the fruit section, the study aimed to determine the demand for
buying pairs of fruits or combining fruits with other products within the same section.The study aimed to analyze
the relationship between the sales of fruits in a supermarket and the organization of their display shelves, with
the objective of improving the sales of the fruits. The minimum support threshold was set at 0.01 to obtain the
highest number of rules, and the minimum lift threshold was set at 1 as a standard for rule selection. The study
found 8 interesting rules, with the two best rules being "Organic Strawberries to Bag of Organic Bananas" with a
confidence value of 0.28 and a lift value of 1.77, and "Limes and Large Lemon" with a lift value of 3.15. These
rules suggest a higher probability of customers buying the paired products together. The study recommended
using the 8 rules to determine which products to place on the same display shelf, based on the commonality
of product purchases within each rule. The study found that the display of Limes and Large Lemon together
resulted in a higher purchase rate than the minimum threshold by a factor of 3. Overall, the study's findings are

beneficial to both the marketing

Keywords : association rule analysis, purchasing behavior, bundled discounts, product placement.
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To
Banana
F1509 2 UaRINgAINdusTLAeN9InYesdoya Train
N4 Support Confidence Lift Leverage Conviction
ngit 1 0.03 0.16 182 0.01 1.09
Bag of

Organic Bananas
To
Organic Hass
Avocado
ﬂ{]‘ﬁ 2: 0.03 0.23 1.44 0.01 1.09
Organic
Strawberries
To
Bag of Organic
Bananas
ﬂg]‘ﬁ' 3: 0.02 0.21 1.33 0.01 1.07
Organic
Baby Spinach
To
Bag of Organic
Bananas
ﬂgﬁl 4: 0.01 0.19 3.04 0.01 1.16
Limes
To
Large Lemon

ﬂ;]‘ﬁl 5: 0.01 0.32 1.97 0.01 1.23
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Organic
Large Extra Fancy
Fuji Apple
To
Bag of Organic
Bananas
g 6 : 0.01 0.06 182 0.01 1.03
Banana
To
Honeycrisp
Apple
ngit 7 0.01 0.22 137 0.0028 1.08
Organic
Yellow Onion
To
Bag of Organic
Bananas
ﬂ{]‘ﬁl 8: 0.01 0.31 1.55 0.0037 1.16
Seedless
Red Grapes
To
Banana

115N 3 UaAINgAUSUTUSTIdaN1INYevYoya Test

undUN 4 : N1sUsTEUNANISNAaD9 (Model Evaluation)
nsUszdiunaniseass azifunisilseuliisunanisiiasging anuduiusiunazaidans Taun Support,
Confidence, Lift, Leverage wag Conviction lagfiazthunileuiieuseninadayadnn Train set wag Test set lagns

14 Precision@k wag Recall@k %QL%UVL"?JGT Insidelearningmachines.com/precisionk _and _recallk/ [3] na1liian
wninaggnllumsusziiulinnamanuzih itetadluaatuiisednsamlunslidoiauonuziiieadestugldny
v3old Amarigauinanudulsslevivedlunalunisuusinaei Avateaudgldaulunisufod annsgin
Torauauus i dululéanun an Precisionek uay Recallek agldlunsfiasananzgndoiauouus finfiaaus Top k
Wity Recommended items A iwmi?iwmmumaﬁummLLuxﬁﬂﬁﬁUQ‘Lﬁifmmaww , Levant items A® 518715

a d' d a 1% ] Y 2 o I3 z{' a
aQGUaQV]QﬂLa@ﬂG\]iQ"']I@EJETL%QF]ULQW’W , @k 91U "N K I@EJ K L JUUIULAUYDITIINTNLTINDITUNRN
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2 a7u2uaes recommended items ?;Lﬂu relevant @k
Precision@K = @

anuauaes recommended items @k

anuauzes recommended items  #dlu  relevant @k

Recal@K

-
anuauaes relevant items viavun

NMYSENBY 2 UARIgRsNITAINI Precision@K uay Recall@k

NANT598azaNUSIUNANTSINY

o

naanleimsiiasginganuduiusvesnisnqunaliinuinliuvisun 8 ng laedidulavinisiiasziing

'
o 6 LY Y 1Y

Anuduiusisiaudauls lnedengaudningesiu wag Jnseivnnisusuluaeutue annganuduiusiinig

¥ v
£%

goduAmilouiuliuneglndiu  Ineddelavinsiesginganuduiusng 8 nglidsll Tnefa1sanain Train set way

NAN15I8

a

nQ# 1 Tu Test set 9zdiA1 Support 1w 0.03 ?z'jqqﬁﬂiw Min Support fifn%un §eiun15%e Bag of Organic

4

] '

Bananas ﬁﬂ%aqﬁ’u Organic Hass Avocado ’ngJJ' 0.02 waglA1 Confident #38 mwm%aﬁ'u‘lumﬁ?a Bag of Organic
Bananas 9di Organic Hass Avocado ag.8u 0.16 duiflevinisiada Lit wudifiandu 1.82 Fengiazdfianisuan
(Positively Correlated) ﬁﬂﬁu ﬂgﬁﬁ%ﬁ&%umﬂ Bag of Organic Bananas 813fluszlewiilun19vi1uie Organic Hass
Avocado luawanld Fuilotanisguibvesmsidenlosvesng Tns Conviction vasnguiiu 1.09 wuiingiifddieins
\euleadauan (Positive Dependence) uaziilotntngindinstudeiy wie Wudaszeetu lnee Leverage wu ng

Haudeulasiudu 0.01

ﬂ:ﬁ'l' 211 Test set agdien Support 191 0.03 %ﬂzjdﬂj”l Min Support firmun é’ﬂﬁ?umi?dya Organic Strawberries
ﬂﬂggav‘j U Bag of Organic Bananas 8¢ 0.03 Uazilf1 Confident 38 arudesiulunisde Organic Strawberries 93
Bag of Organic Bananas agidu 0.23 Faudleviinistana Lift nuirdandu 1.44 %qﬂgﬁazﬁﬁﬂwwquaﬂ (Positively
Correlated) é’aﬁ?u ﬂgﬁﬁ%’mﬁumﬂ Organic Strawberries 8195iUsglowilun15vi1une Bag of Organic Bananas luaua

o

Yy 2% A o o ~ L. I3 ' K a 44' a
6 FedloTanisguilpvesnisitoulsswang I Conviction va9nidu 1.09 wuiingiidsdainisienlosduan
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(Positive Dependence) uazila¥adngidinistuseiu wie \udaszsaiu lnee Leverage wui ngiiianuiionles

fudu 0.01

ﬂg‘ﬁ 3 Tu Test set azilAn Support 1w 0.02 %&gmj’] Min Support fif1ua Fatun154e Organic Baby

¥
P

Spinachiin@aeiu Bag of Organic Bananas 8¢ 0.02 WagiiA1 Confident #30 AMUL¥oNUlUN15T0 Organic Baby
Spinach 9%l Bag of Organic Bananas agi\u 0.21 Fafleviinsinan Lift wuindidndu 1.33 Fsngdazdiianiauan

(Positively Correlated) ﬁﬂﬁ'u ﬂ{]ﬁﬁ%ﬂﬁﬁumm Organic Baby Spinach p198Uszlevulunisvinuie Bag of Organic

o

Bananas luswianld Jailatanisauisvesnisiienlsavesny lne Conviction vesngidu 1.07 wuingddidsfiainis
WoulsaBauan (Positive Dependence) waziilainingindnistiuseiu wie 1udaszreiu lauen Leverage wui ng)

Tanudeulesmundy 0.01

¥
N

g 4 lu Test set afiAn Support t¥u 0.01 389031 Min Support fifvun Fsiunsde Limes dnFegiu
Lemnon 8¢ 0.01 wazdldn Confident 30 Aufiedulunisde Limes a2dl Lemon agiu 0.19 Fadlevinisiaen Lift
wudrdlandu 3.04 Fangilasiifianisuan (Positively Correlated) Aatiu ngitas1atuain Limes 91afiuszlevillunis

Ve Large Lemon lusunanld Fadlannsguilsvasnisilionlevesng e Conviction vasngudu 1.16 wuingid

o

WAnsenleaBauin (Positive Dependence) wazillo¥ninngidnistiuseiu vise \udaszraiu lnea Leverage

wud ngidianuenlesiudy 0.01

m;]ﬁ' 5 11 Test set azdiAn Support tu 0.01 %ﬂgﬂﬂi? Min Support fifmua §3tun1s Organic Large Extra

¥
] 1Y

Fancy Fuji Apple fin@egiu Bag of Organic Bananas 8¢ 0.01 uagild1 Confident 50 Audeiulun1sde Oreanic

Large Extra Fancy Fuji Apple a¥il Bag of Organic Bananas agiu 0.32 FadlovhnsInan Lift wuindandu 1.97 %dﬂg

v

Hazfnanisuan (Positively Correlated) Aatiy ﬂgﬁﬁ%’mfﬁm’m Organic Large Extra Fancy Fuiji Apple o1afiusglaiily

n13¥1une Bag of Organic Bananas luswiaaly Fulednnisguilavenisiliouleveny tne Conviction v89ngidu

N o ' =

1.23 wungifidadianisiwenloadeuan (Positive Dependence) wazillaininngndinstudediu wis Wudaszraiy

~ =

Tngen Leverage wuin ngiidimatenlesiudy 0.01

e

v
~ o

ngi 6 lu Test set azdiAn Support 1u 0.01 Fegend Min Support fifmua Aeliun13%e Banana Indegiu
Honeycrisp Apple agj 0.01 wazda1 Confident %38 AMULEBIUlUA19%D Banana 9xil Honeycrisp Apple aaﬂivﬁu 0.06
Fuflovinistaen Lift wuindiandu 1.82 Jsngilaziifieaviauan (Positively Correlated) st ngfias19¥ua1n Banana

91aiuselevulunisviiune Honeycrisp Apple Tuawanld Faflo¥anisguilsvesnisieulesveny lay Conviction

U a1 <

I | K a L. A o | A X 0w = I
‘*UENﬂQLUu 1.03 WUINHU ENNﬂ']ﬂ’]iL%E]MIENLGUQU:]ﬂ (Positive Dependence) LASLURINIINHIMUNITTUABDNU 13D 1y

daszsioiu lawen Leverage wui ngilimnundenlosiudu 0.01
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nQ 7 Tu Test set 9zdien Support 1¥u 0.01 F3g9nd1 Min Support fif1vun fatiun13@e Organic Yellow

Onion ¥n@effiu Bag of Organic Bananas 8¢ 0.01 wagile1 Confident 30 AuLYaiUluNT@e Organic Yellow Onion

U

v

3¢l Bag of Organic Bananas 8¢l 0.22 Fudleviinisiaan Lift wuddiandu 1.37 Jangiazfifianiauan (Positively

Correlated) Aatiu ﬂgﬁﬁ%’lﬁuﬁ]’m Organic Yellow Onion #1afUsglawilun15v1une Bag of Organic Bananas Tu

o

awanld Fudeinnisguisreinisidoulesweing lae Conviction vasngidu 1.08 wuingididsfiainisieulewds

1
a

U7n (Positive Dependence) waziiiaininnginfinistiusenu e Judasydeiu lagan Leverage wud ngiifinanu

Wouloaiudu 0.0028

ngi 8 Tu Test set 9xdiAn Support ¥ 0.01 Fgn31 Min Support Aifnua Fatun13%e Organic Yellow

Onion fin%aeifiu Bag of Organic Bananas ¢ 0.01 wagilA1 Confident %38 AYMRIILlUNMSE Organic Yellow Onion

Y

23 Bag of Organic Bananas 8g1¥u 0.31 daiilevinnisiaan Lift wuindandy 1.55 Fangiazdfiannauan (Positively
Correlated) Fadh ﬂ{]ﬁﬁ%ﬂ‘ﬁuﬁ]m Organic Yellow Onion ®19fiUsglawulun19¥11u1e Bag of Organic Bananas 1u
owanld Fuilotanisguifsvesnmaidenleswaing e Conviction vesngudu 1.16 wudingiddsdanmaienlonds
7N (Positive Dependence) wagtiiotaiinginfinsdudedu wie Wudasesatu lnee Leverage wudn ngiiiaany

Wouloafudu 0.0037

Wievhnsiseuifisungnasngludeya Test wag Train wuinfinnulndifesiu wazmsimszidululuiiamia

Wwignfiunnng
anUsT1INANISIY

FI3uladmanITeannmsimseinganuduiusundenng iianuiaula lnedideldidonngiinauls

' v 1 v
Y a o v a

dwfunsdaluslududuingdiu nndeyagsnssunistevieduindndedumyinluaivzdodiudnulin lovianun 2 ng

[

Toun ﬂgﬁ 2 Organic Strawberries to Bag of Organic Bananas 41849101 Confident ﬁm‘ﬁ'zjﬁ 1Wu 0.28 tagan Lift
w177 Fae Support snfianlunnng 1Hu 0.03 sauailenfivsuenisanuidenlssturesng u 1.17 uas ngil 4
Limes to Large Lemon tiiasandlen Confident 1u 0.26 uawdien lift snnilgalunnng fo 3.15 dafu ngiiadsiuain
Limes a1afiusglovdlunisyitune Large Lemon lusunanls LLazﬁIamaﬁ%LﬂuﬁmmﬂumsLﬁuaﬁaﬂauﬁmeju Large

v '
Y o = v o

lemon ¢ N98f3Felanudn dnatengNdauAg1iu 19U Bag of Organic Bananas M1areglunguinnii 2 ng vinlv
annsadatursndlilulenafigndamnsandudedudlainetdu dadnmsdadunedididonuzdt Toun nsdnguang
Bag of Organic Bananas E[,ﬁagjslﬂéjﬁlu Organic Hass Avocado , Organic Baby Spinach , Organic Yellow Onion 183310

a a Y o ' a v ' a Y] v & . I~ a < v
Mﬂ']r]MLﬂEJTUENﬂUGLuLLWagﬂQ Lmaumf\]zagﬁuua’lwmﬂﬂu PNUU Bag of Organlc Bananas mﬁ]ﬁ]%umil,wwuaﬂ’maﬂ‘]slw

Inafivauadszandn uazenadiwyiuugdiivhainduamianuduiusiv iveiiugenvelvignadindulanazidente

MSDS CS SWU @2023 146



2023 3™ Proceeding of the Data Science Conference

¥
A a Y 1

IhannTu way Nsintuaeli Limes uay Large Lemon agdneiu lasananandndeduaisiuiu lnge1aasiinisdn

v v
= o

Wslududwandudfiedegiuwazihdudviazeinll eglugaiiveadiuliuniu wWedialonalunmsviedudild Snvia
anunsathlugnismnaunuiivafiondudls Wensiuheanudeinisvesgndlussazyiasandusgasls Jaidonugiln

themsaaniinisiiasizinganuduiuslundazusazdUavinseusazganan \Wudninsesdiefihunanswununagnsle

¥

Feluewpnaunsainsieseingauduiusiuussyndldlusudusasiun Wensuiluidasiuninnudeanis

YaduAdaiunIelil uarenvazienlesiugiimansvesituiiy 1uninanudesnisvegnaluiiuideinisiilng

U

wniige dremseanfagyinnmsdnassfdnluiuil vie wenituil iielinswnuanudents wie winlenmaliyidiu

'
a

Turuun Ygninilne waznieimariude weaiuseldlifiugusy Wingeauglviuiudi ieauamdinng Ay

(%

L{‘]uag‘jﬁﬁ donATEIANABINITVRINAN iAuUTETiulavesgnAiisesuAla

#3UNaN133e

MmATelevimMsieseingauduiuslagldiasesiie Apriori Algorithm nawnunslduywdlunsAwn iy

ANNSIAGET way wluglunsinAduusanegldun A1 Support, Confidence, Lift, Leverage wag Conviction tiiathly

v
v o v v

afengaNuduius (Association rules) uazdenngiunaulaluaislusiudunistedumeiu wag 1uauNTInguINg

o

Tyl Weiinenvielvifiuiuile Faiidelavinnisussiduussdnsnmuengaie Precision@K ay Recall@k Liveliing

v
o

Mesnuniinnuundeiionniu Mellfidelavinisuuzthauidelusuanlunisaienganuduiusluwdazdisian

Wedan nadnssugnAndnisideundadiunaen sudsmsiasgianudeanisdudvesgnaituidasiiug iievsiuin

' v '
' = Y o=

Tuusiagunsianudesnisvesdudinsiuvseli uarerandenlesiugimanivesiuntuld dullemanaziilvsgle

v

Ingsamvessemegadu tulusuunusasiundlenanasiowi salulsslenivaziiunnnm@innn sula
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