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The analysis of the association rules in sales is something that helps marketers to plan
business strategies or promotions based on transaction data from consumer product purchases.
Each time period can have different results, due to popularity and environmental factors during that
time. Analyzing association rules is therefore necessary for sales strategy planning, such as creating
bundled discounts or arranging product displays, and can be analyzed from repeated purchases of
products in each rule. The variables for association rule analysis include support, confidence, lift,
leverage, and conviction. The researchers chose to analyze fruit sales, since fruit is a perishable
product. They analyzed fruit groups to determine demand for buying fruit together or with other
product types, as well as organizing product displays for convenient purchasing. The researchers
set a minimum support value of 0.01, because it resulted in the most rules, and lift values had to be
greater than or equal to 1 because it is the standard for rule selection; rules with a value lower than 1
were not trustworthy. The researchers found eight interesting rules, recommending two rules to the
marketing department. The best rule was "Organic Strawberries to Bag of Organic Bananas" with a
confidence value of 0.28, lift value of 1.77, and a support value of 0.03, which exceeded the
minimum requirement and had a high level of rule confidence, increasing the chance that consumers
will purchase these products together. If used for promotions and product placement, the selection
of rules from the eight rules made repeat purchases and repeated products from each rule to be
placed in the same shelf, with the best placement being Limes and Large Lemons, since the lift value
is high at 3.15. This indicates that the probability of customers picking Limes and then picking Large
Lemons is higher than the minimum standard set, and three times higher. The data from the
association rule analysis was beneficial for the marketing and product placement team, as it utilizes

real customer behavior data to optimize the benefits for each area and time period.

Keyword : Association rule analysis, Purchasing behavior, Bundled discounts, Product placement
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Framework and Deploy Visualize
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2. Acquire , Understand and Prepare
3. Analyze and Visualize

4. Build and Visualize



5. Communicate and Deploy
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Tomato , Orange , Flower
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O W N

Salt, Banana , Orange , Flower , Avocado
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o

ANEN3N 2 Muua liignAngesesadlunznii (tem Bought) 41 3 3w tnel User
~ a & Py e, Y
Idn 1 @Randa Tomato, Salt, Orange , User Id 1 2 1a®8n%Ga Tomato , Banana , Orange ,
UserId # 3 1@an@a Tomato , Orange , Flower , User Id 7 4.a8nTa Salt , Flower ,
Avocado @HNHNANIMUA Minimum Support TuA118IANNRN1ITAATUNFanude 0.5
o 2’/ dl a tzll dp a v 1 na’j dl 1 . 4 4 1 =
FatUNANANTUN AINDINNTTRARAIFE 1 TU AN Minimum Support 18wA Tomato &
A" Support 11w 0.6 (iWasaIngnA@anldnznin 3 33 ann 5 %), Salt 1A Support 1w
0.6 (ilavanngnAaanldnzni 3 33 a1n 5 AT) , Orange {A1 Support 0.8 (LHa4A1N
gnAaenldnzni 4 a5 a1n 5 A59) , Flower {A1 Support 0.6 (1asaingnAiaanld
% ?;/ ZJ/ dl = dl dgl a ¥ ng % o dl 1 N

RzNF1 3 ATI AN 5 AFY) HANA170LN ANNDTUNNTTRAUAN 2 TunFauiu NEN Minimum
Support laun {Tomato,Orange} {1 Support 0.6 (iHesangnAaenlanzninienriu 3
s anlevindaniintesuaziiu Minimum Support anxnsatinldafraiungaanuiug

Association Rules) Tngiazin19n191m Antecedent A8 A947NATUABU AT Consequent

—

2 AINFAINHN
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2.4 Association Rules Minings (msmngmmﬁuﬁuﬁ)

[

mﬁ‘%lﬁﬂﬂﬂgmmﬁuwum ltemset lawminnzaniy Antecedent 1138 Consequent

¥

~ A o ~ ) = \ P P
qgﬁm@ﬁﬂﬂﬁﬂﬁ’]ﬂmﬂﬂu‘ﬂﬂ\?ﬂg 178 Confidence (Conf) $AN18DN ﬂ')’]ﬁJWY%Lﬂ“LAN@ﬂ“ﬂVI

o

9aN9INNN X axdl Y Tasnuualid Support (Sup) Taaldannng (2) fall

2.4.1 Confidence
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Sup(XnYy)

Confidence (X = Y )= Sup(X)

¥ & v oo 5 ST

n19Te X Wasae Y azdesiNeulyvenisgeadnduminledan dedunisu
Association Rule Mining a2%11n1311nJ) XY HauN AN Minimum Support Wag
Minimum Confidence g lAngauduiusuas aznagaumuduiusrasngan
| o dgj a ¥ ] 2’/ = 1 A Y {
A1224n199R Event n13ganssnnsTeduAn luusazasaiiannutianlavizely faadd

o

Lift , Conviction LA Leverage a8 A0 Lift l9anne (3) D

2.4.2 Lift

Conf(B-C) : Sup(BnC)
Sup(C)  Sup(B)x Sup(C)

Lift(B,C) =

A1 Lift 1un199AA2I8UANFII9289 Support 289NN7IUNA F1HNTIAEATDY
wra 1l vise Wudaseraniu Tnoiinisanadludas [0, ] Tnaarnnsnldifluin il
nnsfndulale A0 Lift(B,C) a1u13auantsdn B was C inaadasruasingls Inaian
el Lift(B,C) = 1 N1aiDd B way C 1udaszsani (Independent) , Lift(B,C) > 1

=® dl 1 o a . dl v d?/
NNEDe B uaz C eandesiuluiianiauan (Positively Correlated) karngnainaau
a1n B a1aldsrlaallunisniune C luaunmm Lift(B,C) < 1 nu18Da B way C
NendasiulufiAn1ean (Negatively Correlated) wasn138 B anadanaldasanisiin

C uazngiainauann B lufilsylamilunsvinune C

2.4.3 Conviction

o

#INA" Confident wag Lift salslieans @a1u1savaanldAn Conviction (Conv)

[ %

Nansou AN Iae ldaunng (4) Aatd

1-Sup(Y)
1-Conf(X-Y)

Conv(X = Y) =
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Conviction W RAITANATRIUAINNIINANTLN Support VRIAIN LN AN D U
(Antecedent) WATRINAINHA (Consequent) 184NJ] Tmg Conviction 411170 Qb14N
firmsreang 1 (Sensitive To Rule Direction) Ineiuansinaann Lift Nlaainisnauwwn
firnneaaengld Conv(X=2 Y) # Conv(Y=>X) feilu Conviction tluaniien
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= DA ! oo P o o o
193n19TaN lesreIngdnanInuA iy Ing Conviction liin1saninuauiansiauls
ANYA Threshold U89 Conviction azuwilsual@satl 0.5 <= Conv < 1 U8R N1TUU
e a A _ = 2 e
AanuluiANIaL (Negative Dependence) 111 conv = 1 B8NS ANl ume iy
(Independence) #1110 Conv >1 N84 n173usanulufdniauan (Positive

Dependence) , Conv 1 1lna 00 nu1afa AIMNEdNANUS AN (Logical

Implication)

2.4.4 | everage
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Leverage HaENI1 1 A¥b@A49IN15T0 ALANTN bR a9 AN WANAN9AINNN9TE
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= S o & o o o 5
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Leverage(X = Y) = Sup( X N Y) — (Sup(X)*Sup(Y)) (5)

2.5 Apriori Algorithm

! v
a

fanaTNNEMTUN17AUNN Frequent ltemsets 1inT89lainitosATain19v1911

a9y lusauuInaziiuauauniinvadlainuAazatalazn vuadn laiu el Aany

1 =

v 1 1
vaeivaswalaaldinousinisauayudusi (Minimum Support) Tunssindula Wwalawiule

o

andrAuINLasLad lun1gaurnsaudall agldms lainnivaaaninsaunaunsnusuLLy

u

1 v ¥
(Seed Set) lunisafrsutalaminlvdnanaazlugjau Inaeialawinludiaitazgnizandn
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Candidate Itemsets wazluanisin1aulurauil 1919215U8UUNNTNAR9LTH A AN LT

Candidate Itemsets kazlaanianim lainnlunjase (Actual Large ltemsets) Taeldinoest
. A a dl U o

Minimum Support Wi ausn Teaznaneiilu Seed Set lunnsaum luseaudaly nszuqunisg

S

d’l o a 1 1 (=3 |dl 1 v 7 o 1% aKR
Hazatuseldawndnazl NL%M1®L%N1MNWIM@W@QH®MWULLZ\]’J NN NIULBANRANATNN
Py o o v a &£ | o o
FHNAUAIENITULANUIUATNNHINENITNALULNAUN Large 1-ltemsets Tunseinuasadnld
, . v v o > a % = :
U N1IRIUATIT K Usznaumieduneuiass AN LT Large ltemsets L Anulunisunu
K-1 1iWa&319 Candidate ltemsets C, (Rakesh Agrawal Ramakrishnan Srikant,1994)
AuantiRANilullIfaeslewinuuunmataands (Frequent Patterns) 138 Apriori
Property d4inad1aingudeya TDB1: T1: {a1, ..., a50}; T2: {a1, ..., a100}
a¥N91U9n {a1, ..., a50} i1 Frequent ltemset Banannieanwudn Subset Awdlu Frequent

ltemset ¢ 2 ¢ : {a1}, {a2}, ..., {a50}, {a1, a2}, ..., {a1, ..., a49}, .. wamalW L1Fuqa1x

AR USITauatjsy1dNg Frequent Patterns

ADIANLIR Downward Closure (8191 "Apriori" 84 Frequent Patterns enfatinefail
41 {Apple,Orange,Banana} 1il1 Frequent Itemset WAA {Apple,Orange} ALl Frequent
ltemset WA Transaction ‘ﬁfl {Apple,Orange,Banana} Aavfaedl {Apple,Orange} fagl
Apriori €131 Subset 1< 1849 Frequent ltemset azsiaaiilu Frequent itemset Aatl Gt
Annadudayafiflaz@vaniw wndl subset 1 204 ltemset S 7alIdiIu Frequent Flaid
Tannah S azifhi Frequent laidnifludasiansan S andell

w&NN"3 Apriori Pruning mnflgamenslailllidunentsiiAstutes fune 90
ﬂ@ﬂiﬁim@gﬂm%ﬁu Apriori 38N198519uaTNAGRUAIRAY TATI$I9UBY Apriori (TLLINT
a¥auaznagaL Candidate) TaaFudu @LLﬂUﬁ’]uﬂT’ﬂH@Lﬁ@ﬁ’] Frequent 1-ltemset Ine%n
mammugmﬁwm%&ﬁm mnﬁmu@ﬂlﬁm%a Candidate ltemset 189A210217 (K+1)
Q1N Frequent ltemset 1234AITNENT k NAKAAL Candidate ﬁugﬂm’fﬂgmﬁlﬂm Frequent

(K+1)-ltemsets f4A1 K = K + 1 %nd1aundnazluannnsaase Frequent ¥3e Candidate

Set laanmalyl d9A1 Frequent ltemsets Biansuan lesunTslsznnaea
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(& L,
Scan D for | ltemset | Sup. count Compare candidate  [Tremset | Sup. count

count of cach | 1117 3 support count with 1) 3
candidate (12} 7 minimum support {12} .
I ) &} 6 count {13} 6
(14} 2 > | (14) 2
(15} 2 {15} 2

C, o L,

Generate C,

candidates Itemset Scan D for Itemset | Sup. count | Compare ¢ 311didf'lle Itemset| Sup. count
from L, (1L 12} count of each | (11121 4 support count with  [{T1, 12] 4
— [{ILB}  ngidae |15 13} 4 minunum support | {11, 13} 4
{114} 5 |{I1, 14} 1 count {11, 15} 2
{I1,15} {11, 15} 2 » (112,13] 4
{12, 13} {12, 13} 4 {12, 14} 2
{12, 14} {12, 14} 2 {12, 15} 2
{12, 15} {12, 15} 2
{13, 14} {13, 14} 0
{13, 15} {13, 15} 1
{14, 15} {14, 15} 0
C C, Compare candidate  Lj
Generate Cy| Temset Scan D for Itemset  |Sup. count sp.ppor_l "?OU‘m Itemset | Sup. count
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product_name @ - Record C... departm... aisle_id
1 #2 Coffee Filters 1 26
2 #2 Cone White Coffee Filters 1 26
3 #2 Mechanical Pencils 1 17 87
4 #4 Natural Brown Coffee Filters 1 26
3. & Go! Hazelnut Spread + Pretzel Sticks 1 13 88
6 (70% Juice!) Mountain Raspberry Juice Squeeze 1 98
7 +Energy Black Cherry Vegetable & Fruit Juice 1 2
8 S\" Waterproof Tape 1 n ns
a 0 Calorie Acai Raspberry Water Beverage 1 64
10 0 Calorie Fuji Apple Pear Water Beverage 1 B4
1. 0 Calorie Strawberry Dragonfruit Water Beverage 1 64
12 0% Fat Black Cherry Greek Yogurt y 1 16 120
13. 0% Fat Blueberry Greek Yogurt 1 16 120
14. 0% Fat Free Organic Milk 1 16 84
15. 0% Fat Greek Yogurt Black Cherry on the Bottom 1 16 120
16. 0% Fat Greek Yogurt Vanilla 1 16 120
17. 0% Fat Organic Greek Vanilla Yogurt 1 16 120
18. 0% Fat Peach Greek Yogurt 1 16 120
19 0% Fat Strawberry Greek Yogurt 1 16 120
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product_id product_name  aisle_id W
g Dry Maose Oi 11 11
13 Saline Masal Miz 11 11
22 Fresh Breath Or. 20 11
24 Tri-Vi-Sok@ Vitan 47 1
27 Complete Spring 127 11
42 Biotin 1000 mcg 47 11
51 Sa Extra Hold M 2 1
55 Lasting Color S5h 2 11
75 Hemp Protein, C 85 11
88 Probiotics High | 47 11
91 Kind Prenatal O 47 1
113 Infant's Blend Pr 70 11
125 Herbal Amor DE 118 1

133 Purifying Daily C 108 11
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M1319 4 uanadeyasiede Aisle Id 1-10

28

Aisle_Id Aisle
1 Prepared Soups Salads
2 Specialty Cheeses
3 Energy Granola Bars
4 Instant Foods
5 Marinades Meat Preparation
6 Other
7 Packaged Meat
8 Bakery Desserts
9 Pasta Sauce
10 Kitchen Supplies

R34 5 Uanetayasiede Aisle Id 11-20

Aisle_Id Aisle
11 Cold Flu Allergy
12 Fresh Pasta
13 Prepared Meals
14 Tofu Meat Alternatives
15 Packaged Seafood
16 Fresh Herbs
17 Baking Ingredients
18 Bulk Dried Fruits Vegetables
19 QOils Vinegars
20 Oral Hygiene




13749 6 Landtayasnede Aisle Id 21-30

29

Aisle_ld Aisle
21 Packaged Cheese
22 Hair Care
23 Popcorn Jerky
24 Fresh Fruits
25 Soap
26 Coffee
27 Beers Coolers
28 Red Wines
29 Honeys Syrups Nectars
30 Latino Foods

R34 7 Uanelayasiede Aisle Id 31-40

Aisle_Id Aisle
31 Refrigerated
32 Packaged Produce
33 Kosher Foods
34 Frozen Meat Seafood
35 Poultry Counter
36 Butter
37 lce Cream Ice
38 Frozen Meals
39 Seafood Counter
40 Dog Food Care




M1319 8 LanstauasIee Aisle Id 41-50

30

Aisle_ld Aisle
41 Cat Food Care
42 Frozen Vegan Vegetarian
43 Buns Rolls
44 Eye Ear Care
45 Candy Chocolate
46 Mint Gum
47 Vitamins Supplements
48 Breakfast Bars Pastries
49 Packaged Poultry
50 Fruit Vegetable Snacks

M1319 9 uandeayas1e¥e Aisle Id 51-60

Aisle_Id Aisle
51 Preserved Dips Spreads
52 Frozen Breakfast
53 Cream
54 Paper Goods
55 Shave Needs
56 Diapers Wipes
57 Granola
58 Frozen Breads Doughs
59 Canned Meals Beans
60 Trash Bags Liners




A1319 10 wanstoyasede Aisle Id 61-70

Aisle_ld Aisle
61 Cookies Cakes
62 White Wines
63 Grains Rice Dried Goods
64 Energy Sports Drinks
65 Protein Meal Replacements
66 Asian Foods
67 Fresh Dips Tapenades
68 Bulk Grains Rice Dried Goods
69 Soup Broth Bouillon
70 Digestion

A19N 11 LLameﬁ’agaﬁa%a Aisle Id 71-80

Aisle_Id Aisle
71 Refrigerated Pudding Desserts
72 Condiments
73 Facial Care
74 Dish Detergents
75 Laundry
76 Indian Foods
77 Soft Drinks
78 Crackers
79 Frozen Pizza

80 Deodorants
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A3 12 LLams’u’agaiw%a Aisle Id 81-90

Aisle_ld Aisle
81 Canned Jarred Vegetables
82 Baby Accessories
83 Fresh Vegetables
84 Milk
85 Food Storage
86 Eggs
87 More Household
88 Spreads
89 Salad Dressing Toppings
90 Cocoa Drink Mixes

A1319 13 LLamGﬁagaﬁss‘ﬂa Aisle Id 91-100

Aisle_Id Aisle
91 Soy Lactosefree
92 Baby Food Formula
93 Breakfast Bakery
94 Tea
95 Canned Meat Seafood
96 Lunch Meat
97 Baking Supplies Decor
98 Juice Nectars
99 Canned Fruit Applesauce

100 Missing




n19T9 14 LLam%’a%aiw%a Aisle Id 101-110

33

Aisle_Id Aisle
101 Air Fresheners Candles
102 Baby Bath Body Care
103 Ice Cream Toppings
104 Spices Seasonings
105 Doughs Gelatins Bake Mixes
106 Hot Dogs Bacon Sausage
107 Chips Pretzels
108 Other Creams Cheeses
109 Skin Care

110

Pickled Goods Olives

A1374 15 LLamsﬁagaiw%a Aisle Id 111-120

Aisle_Id

Aisle

111

Plates Bowls Cups Flatware

112

Bread

113

Frozen Juice

114

Cleaning Products

115

Water Seltzer Sparkling Water

116

Frozen Produce

117

Nuts Seeds Dried Fruit

118

First Aid

119

Frozen Dessert

120

Yogurt




34

M99 16 LLE"T@\‘I;UJ@Z;IJaiWEJ‘?J‘@ Aisle Id 121-134

Aisle_ld Aisle
121 Cereal
122 Meat Counter
123 Packaged Vegetables Fruits
124 Spirits
125 Trail Mix Snack Mix
126 Feminine Care
127 Body Lotions Soap
128 Tortillas Flat Bread
129 Frozen Appetizers Sides
130 Hot Cereal Pancake Mixes
131 Dry Pasta
132 Beauty
133 Muscles Joints Pain Relief

134 Specialty Wines Champagnes
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deli
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missing
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pantry
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pets
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snacks
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1748 1Adn99an1919918TaRAUA1 1W Department viaunn Tae
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Departmen.. Aisleld =

1 37 1,091
38 880
129 386
116 361
79 335
52 296
34 229
A2 189
119 112
58 81
113 47

Andszneu 12 wasalBunnietetlszinnduanlu Department 7 1

AINANL2NaY 12 TN URRAN TUMEWNT 1 AN WA Frozen oA
AUALIT 1 TU29% 37 Ice Cream Ice TNRNINNQA 1,097 $12
N B 4
AUALN 2 TUINNN 38 Frozen Meals 880 §1¢T8
SUALT 3 G19199 129 Frozen Appetizers Sides 386 118178
. . P 4
AUAUN 4 TUINN 116 Frozen Produce 361 §18%8
v o Va _ 4
AUAUN 5 MUINNN 79 Frozen Pizza 335 71898
TR A 4
AUAUN 6 TUINN 52 Frozen Breakfast 296 318118
FUALN 7 F11197 34 Frozen Meat Seafood 229 11874
AUALIN 8 F143197 42 Frozen Vegan Vegetarian 189 91e%®
e o4 ¥ 4 o
AUWALN 9 AUINN 119 Frozen Dessert 112 71898

FUAURA 10 F19797 58 Frozen Breads Doughs

FUALN 11 F127991113 Frozen Juice 47 91eiTa
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Departmen.. Aisleld =

2 - 8
3 112 s
8 297
128 241
93 226
43 195
4 123
24 382
16 86
32 32
5 27 385
28 232
124 195
62 147
134 95

andszney 13 wanstFunusededszinndnanly Department 71 2,3,4,5

annndszney 13 UsunmduAnluiauni 2 uunefa wawn Other laun
SUALN 1 G127 6 Other THNINNGA 548 18T0
A nszney 13 UFNNuduAn luaun? 3 unene wuun Bakery loun
AUALIN 1 TUI9N 112 Bread TRNINNGA 557 8T8
T N 4
AUALUN 2 TUWINN 8 Bakery Desserts 297 918179
R , 4
AUALN 3 TUINNN 128 Tortillas Flat Bread 241 71818
R 4
AUALN 4 111N 93 Breakfast Bakery 226 718119
4 4 4
WALN 5 TuI199N 43 Buns Rolls 195 31818

WAUN 1 F19197 123 lAun Packaged Vegetables Fruits TEuNNTIgA 615 31858



SUALT 2 142197 83 1Aun Fresh Vegetables 569 31818

e e 4 , 4

AUAUN 3 TUINN 24 Fresh Fruits 382 71818

e e 4 ¥ 4

AUAUN 4 TUINN 16 Instant Foods 86 a18118

SUAUN 5 12199 32 Packaged Produce 32 $18178
ANAINUTZNaL 13 UFHNUAUANTULAUNT 5 YLD WHKA Alcohol TeA

AUALIN 1 TuI97 27 Beers Coolers TANNNAA 385 91214

e o4y ' 4

FUAUN 2 FU297 28 Red Wines 232 31878

R - o

FUAUN 3 Fuaned 124 Spirits 195 s8iTe

v o <IN Y = . . <

AUAUN 4 41NN 62 White Wines 147 g18118

FUALT 5 149199 134 Specialty Wines Champagnes 95 $18178
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Departmen.. Aisleld =
6 66
30
33
76
7 94
98
26
31
77
115
64
90
8 41
40
9 4
131
9
63
12 123

Anilszney 14 uampaFunasnedetlszinn@uanlu Department 71 6,7,8,9

annUseney 14 Ysunadunluauni 6 uunena wawn International taun
SUAUT 1 Tu2N9N 66 Asian Foods TNANINTEA 605 31878
R , 4
AUALN 2 1IN 30 Latino Foods 257 71818
N 4
AUALN 3 TUININ 33 Kosher Foods 169 71810
R , 4
AUALN 4 TUINN 76 Indian Foods 108 #1818
annndszney 14 UsunmduAnlulauni 7 uunefa waun Beverage laun
SUALT 1 FUN9N 94 Tea TANINTGA 894 318178
T , 4
AUALN 2 TUINNN 98 Juice Nectars 792 #1818

AU 3 12190 26 Coffee 680 180



SUALT 4 G19199 31 Refrigerated 675 318%8

R , o

SUALN 5 T143199 77 Soft Drinks 463 $1e/Te

SUALT 6 G199 115 Water Seltzer Sparkling Water 344 31¢/%ia

SUALT 7 G1919% 64 Energy Sports Drinks 294 91¢Tia

AUALN 8 Fur197 90 Cocoa Drink Mixes 223 318178
annndsznan 14 UsunmduAnlulawni 8 uunena waun Pets laun

AUALIN 1 T34 41 Cat Food Care SINNNTIGA 499 3110

FUAUT 2 TU319N 42 Frozen Vegan Vegetarian 473 $18178
A wszney 14 U3uauduAn luaund 9 une e wuun Dry Goods Pasta bakA

AUALIN 1 TUI9% 4 Instant Foods TNRNNTGA 543 9121

L o % 4

AUALN 2 TUININ 131 Pasta Sauce 457 718178

. M o WY 4

AUALN 3 TUINN 9 Fresh Pasta 399 71¢110

FUALN 4 T390 63 Grains Rice Dried Goods 336 318178

SUALN 5 4143197 12 Dry Pasta 123 8T8

Departmen.. Aisleld =
10 68 26
18 12

nwdsznau 15 wametTunmumedelssinnduanlu Department 71 10

AnNNINUTZNaL 15 USHIUAUAN TULAUNA 10 U0 LHKN Bulk lawn

40
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§UAUT 1 Fuan9P 68 LAl Bulk Grains Rice Dried Goods HeHNNTI4A 26 31274

SUALN 2 Fua1ed 18 1 Bulk Dried Fruits Vegetables 12 $1¢/%4

11 47

44 113
A nlszney 16 wamelFuiasedetlszinn@uanlu Department 71 11

AnNNINUIZNaL 16 USHIUAUANTULAUNA 11 UNNLDN LNUA Personal Care oA
AUALIN 1 Fu21997 47 lAun Vitamins Supplements TeANINNI4A 1,038 380
FUAUN 2 Fu197 22 1A Hair Care 816 37814
N . , y
AUALIN 3 F19199 20 TAuA Oral Hygiene 565 718198
T 4

UPLN 4 F1919% 25 Soap 525 37878
e oo A - , 4
UALN 5 TUINN 127 Body Lotions Soap 504 71818

ALY 6 9149197 11 Cold Flu Allergy 427 318T8

WAL 7 $14919% 70 Digestion 338 91¢Tia



SUAUT 8 12199 65 Protein Meal Replacements 325 31208
AUAUN 9 F11197 80 Deodorants 317 3181T

AUAUTN 10 F142799 126 Feminine Care 285 918/T0

FUAUN 11 FU219A 73 Facial Care 277 384

FUFLN 12 §1472799 109 Skin Care 245 31878

e o4 ¥4 . . 4

AUAUN 13 1437199 118 First Aid 240 $18179

e o4 T4 4

AUALUN 14 119N 55 Shave Needs 198 91898

v o Y & 3

AUALN 15 TN 132 Beauty 178 9181%0

FUFLN 16 T1472799 133 Muscles Joints Pain Relief 172 91813

SUALRN 17 TuaN97 44 Eye Ear Care 113 91¢/%0

Departmen.. Aisleld =

12 106 387
122 105
7 100
49 99
35 82
15 80
39 54

nnseney 17 wamal3unumedetlssinnd@uanlu Department 71 12

ANAINLUTZNAL 17 UBHIUAUAN TULAUNTA 12 MN8N WA Meat Seafood toA
e o4 4o 4 4
AUALN 1 TUINY 106 Hot Dogs Bacon Sausage TNNINNGA 387 §121T0
e o4y 4
AUALN 2 TUINNN 122 Meat Counter 105 918119

SUALIN 3 T390 7 Packaged Meat 100 18T

42



43

AUALN 4 F12797 49 Packaged Poultry 99 918178
v o A _ o a A
AUALN 5 113190 35 Poultry Counter 82 912194
FUAUT 6 19199 15 Packaged Seafood 80 91¢/%@

FUALTN 7 1427990 39 Seafood Counter 54 31¢1Ta

Departmen.. Aisleld =
13 104

17

89

88

72

105

110
19
97
51 264
29 229
14 121 -
130
57 185
48 173

A ndsznau 18 wamadTunmsedetlssinndusilu Department #1 13,14

annmUseney 18 UsunauduAnlueund 13 uaneile ukun Pantry laun

v
o

1 912799 104 Ice Cream Ice FIHNINNGA 797 $181T0

o

ALl

ﬁﬁ
=b.

v
o

2 12199 17 Frozen Meals 623 718178

o o

Unl

=b.

SUALN 3 TU3197 89 Frozen Appetizers Sides 560 312178

FUAUTN 4 1421997 88 Frozen Produce 493 37eiTa
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AUAUTN 5 1427990 72 Frozen Pizza 466 31878

e o4z 4 4

AUALN 6 TUINNN 105 Frozen Breakfast 463 §18118

AUAUN 7 T2 5 Frozen Meat Seafood 409 $1¢/Ta

SUAUT 8 12199 110 Frozen Vegan Vegetarian 402 31878

o o o > = =

AUALUN 9 TUINNN 19 Frozen Dessert 375 718118

FUAUTA 10 Fn97 97 Frozen Breads Doughs 290 $18178

o o A H - . =

AUAUN 11 DUINN 51 Frozen Juice 264 718118

AUAUN 12 DUINN 29 Frozen Breakfast 229 718118
ANANL2NaY 18 UFNUAWAN IULALNT 14 UN18IDS WD Breakfast tawn

AUALIN 1 TuINN 121 Cereal TRNINNGA 454 91217

FUAUN 2 F1297 130 Hot Cereal Pancake Mixes 303 31¢iT4

FUAUTN 3 F19199 57 Granola 185 $18iTa

FUAUN 4 F12197 48 Breakfast Bars Pastries 173 $1¢T8



Departmen.. Aisleld =

15 69 737
59 342
95 283
99 243
16 120 1,026
21 891
91 293
2 271
84 243
108 191
53 161
36 150
86 125
71 98

Andsznau 19 wanetFunnunedetlszinnduanlu Department 71 15,16

AN wtlsznet 19 1BaAud uiEung 15 wunee uiun Canned Goods Tur
ST 1 Fuanedl 69 Soup Broth Bouillon ?ﬁlqﬁmnﬁqm 737 80
SuFLT 2 $uansdl 81 Canned Jarred Vegetables 487 eda
SUFLT 3 12797 59 Canned Meals Beans 342 #¢30
SUFLT 4 142797 95 Canned Meat Seafood 283 830
FUFUT 5 $149197 99 Canned Fruit Applesauce 243 Meide

AN tlsznet 19 B aAud uiEund 16 vunea uwun Dairy Eggs laun
ST 1 Fuanadt 120 Yogurt %I\iﬁmn‘ﬁ'zgm 1,029 91810

SUALN 2 FUI9N 21 Packaged Cheese 891 1edia

45



SUAUN 3 G129 91 Soy Lactosefree 293 318118

SUALT 4 919197 2 Specialty Cheeses 271 $18178
AUAUT 5 147197 84 Milk 243 918174

AUAUT 6 F14279% 108 Other Creams Cheeses 191 918/T
o o o > = A

AUAUN 7 11N 53 Cream 161 §18/98

o o A > = =

AUALN 8 1IN 36 Butter 150 §18198

o o A > ~ o

AUALUN 9 TWUINNN 86 EggS 125 97818

FUAUTN 10 Tuq797 71 Refrigerated Pudding Desserts 98 s18178

Departmen.. Aisleld =

17 114 655
75
101 355
54 322
87 308
10 218
85 206
74 204
111 199
60 112

18 92 718
56 187
102 132
82 44

Andsznay 20 wanstFunnuedetszinnduanlu Department 71 17,18

AnNNINUszNaL 20 USHNUAUANTULAUNT 17 NN LW Household laiA
1 v 1 1 1 1
SUAUN 1 FU9199 114 Cleaning Products TeHNNTEA 655 91879

FUAUA 2 143197 75 Laundry 506 $1e1T8

46



SusuT 3 Fuanadi 101 Air Fresheners Candles 355 s1g3a

SUFLT 4 F1an97 54 Paper Goods 322 e

SUFLT 5 919797 87 More Household 308 31eide

SUFLT 6 27971 10 Kitchen Supplies 218 e

SUFLT 7 F1an97 85 Food Storage 206 eda

SUFLT 8 F12797 74 Dish Detergents 204 Meda

SUFLT 9 F19797 111 Plates Bowls Cups Flatware199 Meae

SUFLT 10 $uansd 60 Trash Bags Liners 112 Meda
annwilsznet 20 BnauAud lulEung 18 vinee uuun Babies léun

SUFUT 1 Fuanadl 92 Baby Food Formula ?ﬁlaﬁmnﬁqm 718 e

SUFLT 2 Fuanadl 56 Diapers Wipes 187 Tede

SUFLT 3 F1anadt 102 Baby Bath Body Care132 Teda

SUALT 4 12199 82 Baby Accessories 44 $18178
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Departmen.. Aisleld =

18 102 132
82
19 45
107
61
3
78
117
50
23 316
46 168
103 85
125 69
20 96 373
67 327
13 317
1 159
1 146
21 100 1,258

nwdsznau 21 wamstTunmumeTellssinnduanlu Department 71 18,19,20,21

ANNINUTZNal 21 USHIUAUAN TULAUAT 19 UNNLDY WHWN Snacks AL
AUALIT 1 TW19% 45 Candy Chocolate THNNNAA 1,246 310
e o4y ' 4
AUALN 2 TUININ 107 Chips Pretzels 989 1e1a
R A , 4
AUAUN 3 MU 61 Cookies Cakes 874 918198
ALY 4 T1919% 3 Energy Granola Bars 832 31218
SUAUT 5 F142199 78 Crackers 747 378i@
AL 6 TN 117 Nuts Seeds Dried Fruit 582 $181%@

SUAUT 7 919199 50 Fruit Vegetable Snacks 356 31818

WAUN 8 §14319% 23 Popcorn Jerky 316 $18178
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SUFLT 9 F12197 46 Mint Gum 168 7eta

SUFLT 10 $uan97 103 Ice Cream Toppings 85 eda

SUFLA 11 $uan9# 125 Trail Mix Snack Mix 89 s1e3e
anmisznen 21 B a@udnluusun? 20 wanede uuwn Deli Téun

§UFUT 1 Fwanadl 96 Lunch Meat ?ﬁlqﬁmnﬁzﬁm 373 e

SUFLT 2 FunaTt 67 Fresh Dips Tapenades 327 Tede

SUFLT 3 Funedi 13 Prepared Meals 317 Meae

SUFLT 4 F1an97t 14 Tofu Meat Alternatives 159 st

SUFLT 5 Fuanadl 1 Prepared Soups Salads 146 ede
anmnaznen 21 B aAuAluLELT 21 9H7eEe ueun Missing aun

AUALIN 1 TU99 100 Missing F9HNNTIGA 1,258 92T
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AaUaY Product tneadtla2az et 368.06 TINNIEDITILARZUNUNHAUARATAL N

1srinny 368 aliA LaAa lFFUNNRAIUI LI A UA LA AL LN UN T NINNANALIABNTE NITLARY

1 |
vy A

LNUNRANANH LA UAINT ALY UINUFHIUAUAIIaLHUn latag NI A @AY HAe

NNIAAIAAITNINITNANTUN N1FAUNING AINANRUTINad1N1TnaF Tl s Tuduinaula

'
vy a v

11 Bundled Discounts 9UARAARY 178 NIAUNIULININITIERUANTIENTEAUNNT

q

e ligerule

Aisle Id / Aisle

45\37|47|1..11../94|21|38 /61| 3 |22|1..|98|78/69|92|26/31|1..|17|1../66|1.. 83 20/891.. 6 4 2575 1.

1000

500

bread | NN

F1urunad Product Name
o
yogurt [

ol ol : wisleveieeweec oD ga ey A=
o T @ 0|g Lo =R = 9| c a o
o2 ﬂum@imm:mmgjhg'_ﬁcao%—mc c o B
s |5 o 2/ 2molviz L3S ES| Tl2lelelslvl Sl = o @
Sl gl @ 5EU®¥:5}63LSEUEE“‘WEQG ©
Sle g 75 2clglemalci5 88 @22 o5 s 2 c =
< o ERRS b =) S5 2 = c
AR 0 3 8= 5 AR < |2 = %9 gso dw @ @

k [= 1= n | W [ =
> @ | wn =] D O|Q| @ | = B8 | o Elg|m|lo 5 o 0
T L w = B|lE(0| o w | 2, = = o a o c | 9 % c
c c =] o U= @ S| - c| 2o Q| W T —
° @ o o & TlIZ| @ v @ o
o £ o = oo U | x| 0=

o a 5 a S o AR W @©

S = 0] 31:1 O @ =3 0

= D o c n

nnilsznew 25 wanea1uan Product Name lu Department a1nunnldtdes 32 a1au

=

annndszneay 25 §adanudn Sudrluuelndindu HauAnainuaisuay

AUAMHLUTNIININTIQA AR Candy Chocolate NNIGA 989A9N1AS Ice Cream Ice

a Y

9998911 Vitamin Supplements 3998917 Yogurt (a4t lAviNNNsAadaLNNIdsTa A LA TN

Y dl 2 do o S V= SR VRN o 4 o 9
AL LLANAN AVNANATYNINNGA AB N1949E0AUAN 11A9AINGT DNUTHIUL TR AU

v
a Y v =

wsiinsdaseduAtias dlantanazaianuld asainnisamulunisadand@uaAnisunn

7 |
v a A ¥

d?/ v o v dl o dl
11 yistiNeadamnuilidnanisaaininldonsuaunagns Ly inezanisonaziulanu

v o ¥ % =2 % Yo Y % ‘£|
LLmuma‘mmm%mmmmummmmma‘mmqﬂm ﬁ"’JNEN‘&WN’]?G@?’]\??’]ﬂimﬁﬂU?’]uﬂ’] EIN

aundry |

body lotions soap



53

1 b4
o

WNATIRABUNLLN Candy Chocolate in13dsTatias d1an1smanafaIninITNansTaan

o o a %

2 'S 1= A 1 ¥ ] ¥ a ¥
mmmmwngmmﬁmwummaummfﬂmm 1178 1NQﬂﬁl@ﬂ LL@Z'&\?N@IMQ?H@“H’]@VJH1@

o
A4 a a

INTIZAMNFAAINITAITAR LAY MILARLTI9IAT ATABAAARIALLTNILAUALARZ TR
al o aI/ dy a v v :// :l/ a o :l/ vala Y v A
PINHANUILNNTRITRRUALAS T1191TUATRANT NS UT U TR AUATaeaY Taeaan

1 v

. N

AuAnnaamanga uazyinnishlsTundusaiiniuliauisadaeaneinauls

Aisle Id / Aisle
18/68|32/182/1.. 39(1../11558 35/1../116 1.. 71|49 7 |1.. 76|60 |1.. 44 12|86|1..| 1 62|36/14|53 46|33

1000

500

Furunas Product Name =

¥

nnisenel 26 wamsanuaL Product Name T Departmentiiviaeifign

AINAINUsEnaL 26 WuIIN194199918ya1sTiAN Bulk Dried Fruits Vegetables

Uaafgn gadanud1tszinn@uAn Bulk Dried Fruits Vegetables Waafgn 1wsnzaniu

a v ai 1 ¥ o A 1a a v dl 1 a v dl M v
@um‘miuumwmmmmum@iuuﬂummumﬂizmmum@LW?f]m'}Lﬂu@umMMmu

2
o o

nazuavisadsazfnenaazlignlasespululszinatiu Al fadeuuziinisiansainnis

1 v
INNTRAALTUNRLAN T1E 14014

Y v

1. MN139LAIEHINgNANARIN1IAUATLIZLNN Bulk Dried Fruits Vegetables 81N

u

HaauA uulazdnazyin denvsedeldaeesduandsziny Bulk Dried Fruits Vegetables

1.k




54

P4

azlstieannsoudlade@aaasdusmataiiliadinaloudn ansonaziniaueqaauduan

tsvinnilaanunleatingls

dl £ 4 o A
2. 1WaNnIuAMNABIN19789gn A1 N19nukun e T uzatinaldsTun Aqs
dfuulasuinnnau Inadnisnlasuulassan i zaniuaudeanisaesgnal 91a0

Aunwainuld Huanlisndulalunisiaandals

Q’j 1 a a = |d| o v Y o a =
3. ATIARADULNALNARN Q'1S\I‘]J3‘5@1’1ﬁﬂ’WWN’mW@V]?ﬂVLNVl@:ﬁ‘VﬂIV@JﬂV’ﬂﬁlﬁ’&‘lﬂﬂmﬂﬂ

Ay Aeurianasdfudgeduanesanisaiellsludulud-pinau daevianis

2
v

AT AUAINEUIIFUAITUTAIINARARRBINLANABINITTRIgNAN luLFaz sz A

& = | o= T o ! ° Y o
M?@LL&I@:‘WI&WM?@LLN uqﬂh\lﬂ ﬂ')’]ll@ﬂ@ﬂ@‘ﬂ\ﬁﬂ‘]_lﬂqqﬂm@ﬂﬂqﬁjqﬂﬂq?m@’]@@qLﬂuqzm@\‘]mﬂ

a % a dy dl = v QI a % a 1 v [ ¥ k% ]
AUATHATRANANNILTAAUALAE INNARANTHA LU 1ﬂm?QﬂUﬂQ’]3~llﬂﬂ\‘]ﬂ’ﬁ‘°ﬂ@\‘l@Jﬂﬂ’] bbB1

' '
a A

f]’]illﬁl'ﬂﬂﬂ’]ﬁ‘ﬂ/l@ I?]ﬂ@uﬂﬂ‘ﬁum'ﬂ@ﬂuﬂ@ﬂﬂ')ﬁ‘ﬁ/l’]ﬂ’]ﬁ‘@’i%ﬁLLULIZQ'BLID’]M 18INg anm ANBIAUAN

szinniipaasls dhean1snanaanuisnn1anay luniseasaly inlddanuisnaanaunig

1 2
o a

[y Aaas o Aao & a =<
°ﬂ’131@ﬂ’]?‘1’] AUANNH QWHQUﬂq?ﬂ\?sﬁ‘ﬂ@u@quﬂﬂ@q@@\?N@Vﬁiﬂﬂ’]?@ ANAL ']ll']ﬂﬂ]u

Tnsaniznquidudn e1aaziinnsnanlunisafendusi lddesndidudssinnau

WaNzaziu aaazdenarin i uANanuld Al nsAnmaeanisdsaevesduinilug

Lo

1
o o v v

NaAty mmzdndanisnanansudnAuAusazaiin inflsennisdstesnnyierien Feed

[
o

£ v 1
N199AEUNNAMNANRUSII AT INI2REHU N1531ATIZINNANANTUEFINS NAYTaN

)

Tuwsardn svdludeaiimalulagidunldnazdas eainisanazafiengpanuduiug i

N
neauls



55

nwilsenay 27 wansseaie NN Ussnn@uan luduaananige 10 susu Tnawileii

ATNIUTANNAN

|
A

AMNNINLTENaY 27 Wug1 uNuNARIaTAuA luduananInfign Aa Personal

care, Snacks, Dairy eggs, Deli, Pets, Bakery, Household, Beverages, Frozen, waz Pantry

[ o

o o Aﬁl 9 ¥ o A z’/ aid ] o dl o o ¥ o
ATNAAL ‘]]\‘1HQ@HiﬂVIWﬂ’W?ﬂ@L@ﬂﬂﬂ]UQ’NVINﬂ’J’ﬁJu']@u% /RIUQAU 10 718N1T TQEQ@E&@ 1

o A 3’/ dld ' o dl dl dl o ¥ a ' o eI/ d’l’
N13AALARNTUININNAINUNARTAAN WU 10 98T L'W'ﬂ‘V]’QSuquﬂeL?]'ﬂﬁ‘zLNuﬁ"JﬁJﬂUﬂ’lﬁ‘ﬂﬂsﬁ’ﬂ

a

A1 waznnin lddssiiunaalinuaa anaaiuiuU3uNin174930 A1 waae 1

1 4
o

FUIFIUA LR NNTLATI LT AN N AN N US VA9 UI LN RITARUAI LA ZTUIN INTIZUNNH

! '
a 4 o

2 o 1 2 = AI 2 a a d’l a %
ANNNARAAADINY H1ENITARIARLARY HNITNNUTUIUAUAINHN1IFITRRUAINN
ANNANGU AN R AINdanAradTuaawd AelFFwIF 1At ldTn 99aen el

o o I's :J/ dl a U o v 1 v a Q.Idl =3 Y
ANANRUTIRT Az e TeAWAN YinTHaNaazdsnaliiia e linananu santisasian

auAnenaarliaanAdeaiuANABINII89gNA1ATe] INTIzaTl N19d199adayanig



56

1 4 v
o o

AaTaAuUAIY ﬂLﬂu’ﬂﬂ’&ﬁﬂuﬂﬂ@’]ﬂm@ﬂqﬂil’]ﬂ‘ﬂ@v‘ﬂ’]smLLNuﬂM?'ﬂﬂju’J’]\M’mW?ﬂ%@v@ﬂ‘ﬂu

neldeeefil sy AnEnm uazrn i uAn a1 e finann gy

Department  Departmen.
6,264

4,365
4,007
3,009
3,085
2,092

1,684

1,322
1,258
1,139

1,054
972
907

38

Furuuad Product Name

NW9znall 28 WAAIA1IL Product Name @enanauannunnllias 21 dus uay

oA
ATRAE

1
' a

anNINilsznal 28 WUGILKUN Personal Care HFNNuAUA luduININTIgA

D

a v

6,563 718N17 Wa A I AUAIN A NAINUANEURdUs LN NTETRRUAN TaafuALN 2

v
o [ A

A WHUN Snacks NBFNNUALAIUTWING 6,264 $18N1T WAZEUALT 3 ABLKWN Pantry &

D

1FuuAuA Tuduane 5,371 918017 dungaelisiudduan lunaunna Uy ne luduang

dl = ol/ a = 1 :// d”mv ¥ o a o ¥
HINNgA ‘ﬂ’]@"\ﬁﬂﬂ’]?’&\‘i AAUR ’]N’Wﬂﬂ/]@@ﬂ?@iﬂ MNUFIFLATABIANUUNITANTINURYANT

v 1
% 1 o v aa

ATARUAIINNANNEAAARAITUTTD b ‘Emmqﬂm@mmmuﬁgm ANAINAWAINNUTNIO

1
o =

AuAnTudursunngaeaaziilududnianuuainuane dnanelssinn uasiaaiu

| o o v ¥ = A dy % 1 U %
ANFATNNLS ‘Vl’]SL‘Vl@ﬂﬂﬁ@WNW?ﬂWQZLﬂﬂﬂGﬁ@1ﬂNqﬂ wa lun1gmanadnanN19na1AREF A

u

a

LAADNAUAIRIUIUNIN ADAARBIALNNTAIT @ZQ‘LM’] fagire ldvnla

=b_

ATIZIAIINIg
1 v 1

v o 4 a Y a Yy aa oy ¥ o =3 1= c a v ]
'&’i’]ﬂﬂ@‘ﬂﬂﬂUﬂ’]?@QGﬁ‘ﬂ’&uﬂW@uﬂ’W]N@lF]’ﬂﬂiﬂ]’Q’]MQ‘HLEI@xﬂ@WQQZVLNNﬂ?SIEI"ﬂu WAZAALLE

v
o o

@ = o =2 ?/ v ul/ dy a ¥ dl
aziaslnNiuUny UNNADIYNTDNITANUADNTICDIULNN 300N 1989 T8 AN TR9T LT

[
v o

AuAlaNIN149Te R uA LN NLNITAAIARLARININNTNAN TN N AR AN AT LA
v 1

U Tae AeagveslFuiulszinndusiiilu 2,366.095 %u Fetl1ensnanngerianis

D

Aa170u191 MnUszinndus luuaun lenandnaAeay Asnansaun lunimagiiinisans

)

a

v f/ QI a ¥ 3’/ ¥ aq o o o A
adurdszinniduinanisldslunduadssinnidu mmﬁquﬂgmmmwuﬁm@ﬂﬁ



57

APZUAINABINIT1094NA181AAEHIANULLABLDINWITENTANIAINNTIATIEHARE

'
o =

U iag NN ana1a A UAUAU LI NTUNINTULA Y

b4
L%

. d’/ a ¥ dl = 1
n1sdeieduAINUNTan

A
ANRNU Iz ARAn TuInnInALRas

Product Id / Product Name
4.|a.|2 PO O N 0 =S O O T Y 0 Y O 0 3 O £

Susunas order_pricrtest.csv

I 12,409
I = 528
I 7 352
I 5 557
| BFI3
B ;362
I 4 528
B 5420
B :.sa7
| ERES
B 3607

B =7

| ErEn
B 3111

B 2760

B 256
B 2508
B 2 586
B 2 063

| EXFE]

| G

B 2433

B 2556

B 2439

| XU
2588
2218

| EREN

| PEFE]

Bl 2,484

| EEEE)

train.csv

Suauzas order_products

o [ 1572 I 15,450 "

5 _ 15,480
es [N 10,534
ach | 0,784
zdo [ 7,293

AlsTnall 29 LaAIA1LIUURINTT Order AUANTWE Order Train way Order Test

D

2 o v o k4

annndsznay 29 e ladsaadayanis Order AuAINNUNIANL WLINGUALT

v
o

1 Banana @aiflunguuald atfludunng Fresh Fruits unwn Produce uaz 3 duduusnaziiu

[ %

v i 1 1 v
F14979 Fresh Fruits uiRgarii 491 dudud 4 udn G9a1nngidelinanumgiulidn

I dl a k4 dl = nﬂl a v = I I a %
“mﬂmmm@mummanm NINHIVUTDAUATNINNGA ATATIATNNT Order aUA121N

1 ' '
v Y A a v 'S

a <9 Y A & P
WD Personal Care N'—]ﬂ‘V]@‘ﬂ" uuiﬂ@@ﬂﬂ@ﬂ\?ﬂumﬂﬂﬂ LN@WUQW@NV’]’]VINﬂ']?@ﬂ?ﬁ@ll']ﬂ‘ﬂ@]ﬂ

a

1
=

PaNguNA Ll uariniseannAgIuImINdeTeAuAININTge wanaliiiiud Sudnldls
& =R

q

@
[ o A a v

{n13 Aimszingaandniug asinliifinannlisenadesresanuaunisdsaeduAnas

tﬂl a %3 t:ll tﬂl 2 o K o = a 'S o o & aAav a A A
FNUTRAUANNNINNEGA @]Q@ﬂ@ﬂﬂqﬂq?ﬂﬂ‘]ﬂ”}ﬂq?ﬁ]Lﬂﬁ"]gﬂﬂgﬂqqiﬂﬁﬂwuﬁ Tununlailinanay

doadaasu Wrhanisnann amnsniiaulldssgnsdlduay a1unsnnazonguuunagnin

a ¥

1 4 il v
Ay 1 Lﬁﬂﬂ’)’]ﬁJﬂ’ﬂﬂﬂﬁﬂﬂﬂ@ﬂﬂq?ﬁ/ﬂ%@@uﬂ’]LL@Z?’]ﬂ?ﬂ’ﬂauﬁ’ﬂuLW]‘@gﬁuqqﬁﬁ?"ﬂ UAALWLEUN



58

Product Name: Banana
B Product Id: 24852
Count of order_products__train.csv: 18,726

1
a o

Ailszna 30 LaAIETRRUANNNNIIEITANINTIAR 4 FUALILIN

v o o

a

Bag of Organic Bananas
13176
12,409

sv: 15,480

1
v =

nilszneu 31 waneaneTaduANIN1IAsTaN N4 5 SUALILIN



59

o

AUALILIN

Organic Stra\;o/benies
~
TANINNGA 5

1 4
A

1384

-
N

Count of order_priortest.csv:

Product Name:
Product Id:

Organic Baby Spinach

21903
7,852
train.csv: 9,784

Product Name:

Y Product Id:

Count of order_priortest.csv:
Count of order_products,

4

UNITAVERNINNE A 5 BUALILLIN

Alsznal 33 LAAITILTRRUANT




60

21903 | 47626
P Name Large Lemon

oduct
Product Ic 47626
4,928
order_products_train.csv: 8,135

24852 13176

21137

2
v o [

4 o A & A
Awisznay 34 LL@ﬁ\??qﬂﬂ@@uﬂqcl’]ﬂﬂq?ﬂ\‘]sﬁ@mqﬂwQﬂ 5 aUALLLIN

1 1
o

annnInileznay 30 WU Banana WuAuANNAN13d9GanInfgn waz Bag Of

Organic Bananas , Organic Strawberries , Organic Baby Spinach , Large Lemon Tu

'
¥ = o o

dayand1Anylunnsfiaz a1 ununIIaaIALas d1usanardnuye s IiiinTwld

1 12 1
¥ o A =

AatiuLian19FIuAImMeLdn amnsteziny Banana iuna lininisdsdeninnga das

NNIARIAFBININNTIATIZINN ANNANTUTTRIAUAIAINGY dIRAMNDTIRANIIAYToNN

1 4
v o A o ¥

1 = a dl = 1 o ¥ uI/ ]
Hasualruuazinnsds@emuiudumauvire il arunmuiunldlunnsafreldsTudu dauan
a v 1o A o :// v = a v dl { a
AUAIANU V?ﬂﬂ’]ﬁ‘@ﬂ‘ﬁu'}”lxﬂﬂ nsndnsldslun@uAuuuimen ﬁjqﬁlﬂq?m@’]ﬂ@’]ﬂ’]?ﬂﬂﬂmk}

wazafrunylinidunseus Tneiin19dn 1l sTu Tewyitinuuusing esauagd aniul

dszmavizaivun windnlulszinalng avsiasaunlunguaesaunine iy ndasuoad lag

¥

o = p - v A Y v = ' A~
NALIUAITT fi’Nllﬂ’]ﬁ“]_l‘ﬂﬂﬂ?Ztﬂﬁuﬁlﬂﬂﬂ@'lﬂmﬂ’]@’m?quﬂ’] ’JWNV’W"J’]NLLﬁ]ﬂﬁ]qQW?‘ﬂNﬂquIﬂﬂ

U dldl 1 dl o % v v a A d” % 1 o d} o ul/ 2% o
wuaNNauetnals NazvinlignAn dnduladentelietneiug dan1sdanllsTududodsin



61

nasaaszinguiunne ldaau 4 tunniunguidmaneuudla snanwuuaeuniy

% dl [ A dal/ Y oa dgj o o al di ai
1RIYNAINNN amﬂﬂmm@imumu Iﬁﬁl‘V]’]ﬂ’]ﬁ‘Zﬁ’?ﬁ"J@ﬂWﬁ! PAA BTN WA dTNITONAL

dl o o o %// %// ! 1 4
d@anlgedunimialasuin1sanduans way n9sean laeun lugasnie ‘ﬂuLL@qu@

1 L4
v A

d”a/ o ¥ ¥ |dldl ¥ dl 1 dya v Ay 1
uananiifianunsauuziinlignAnguininendesildwasngedudniuinild ludeanig
aaulail dranisnanaannsoinunand ludesnisesuladinalignAraunsosndulaly

(%
a A

nsirengedudriailslasaiaiuyniannaulauazaenndesiuna ldaiiad
d‘ o da/d”
AN WLlsznay 30 lyuuzineed Banana HAAH
1. NARYILITT
b2 M dlo U
gnanglalaiynavinaanndae
% %
LANNADE
¥
naqEnan
naneils
wun e ldndae

112888NAQEl

1nnaneTy

© ® N o o b~ 0D

NAEALIUNE A

10. NAEDL

o

NNl sznay 31 LﬁJl‘éﬁLLuzﬁ’]‘ﬂ'ﬂ\i Bag Of Organic Bananas ﬁm‘f‘:
1. aﬁhﬂéhﬁﬂﬂuﬂﬁmuﬁ@@mﬂﬁw

2. 1ndateaunie

3. nanueawniAUANdNanlieng

4. LUNNALBBLNUA

5. drawiegamiinnaaseauwnila

6. uNThiundaaeaunila

7. ATBNLATNNAILRBLNTA

8. ALNNAEDALNTATIANZNTNEDL



9.

¥ a asj
nangaaLkniAla

10. a8ATAINALIAAUNTA

anniseney 32 wyuuztinaes Organic Strawberries HA9Y

1.

2.
3
4
5.
6
7
8
9

[ %

@aam Organic Strawberries

el Organic Strawberries

11 Organic Strawberries
wuniufAnnsauld Organic Strawberries
YUNATNNTN Organic Strawberries
Aupn Organic Strawberries

larnTs Organic Strawberries

Organic Strawberries ﬁu

Tenge Organic Strawberries

10. Organic Strawberries aLNTaLl

annniszney 33 wyuuziinaed Organic Baby Spinach {63

1.
2
3
4,
5
6
7.

8.
9.

o

Organic Baby Spinach aun9au

¢1 Organic Baby Spinach

aunileld Organic Baby Spinach
wasinesld Organic Baby Spinach NANTA
muum@% Organic Baby Spinach

HANA Organic Baby Spinach
ﬁﬂﬂmﬁl@@mmw Organic Baby Spinach
#am Organic Baby Spinach

anliunld Organic Baby Spinach

10. l4\@an Organic Baby Spinach

62



63

o

nAnLlsenay 34 Lmy}ﬁuuzﬁwm Large Lemon & Wil
1. ‘LE’T}:IT‘L& Large Lemon
Large Lemon /@y
ﬁﬁﬁ'}@lm Large Lemon

1841/9934 Large Lemon

2

3

4

5. LN Large Lemon
6. Qnau Large Lemon

7 ﬂi’wfﬁ’]ﬁqu@‘iim”w Large Lemon  UnuA8NATUAY
8. Large Lemon HALAR

9. 1197mlAnsauATN Large Lemon

10. 2unInNe TR Large Lemon

dg’ (24 a v ¥ dgl dl ! =
UuaNIINU ZQWNW?Q'J'NLLNuﬂ’]‘J‘@[F]‘ﬂﬂ@uﬂﬁi@ﬂqﬂﬂluﬂﬁﬂﬂﬁ"]ﬂ]ﬁ?ﬂ’]m%V’W@Q’WZN

AT lulARZT291987 @1N1TaRANTN lunNTdsTa A niniNe raes LA NARIN T

v [

dl [ v v [~3 [ 1 ] v
nAuazndAyazlinnliaims lnaawizaaldmnanlunisfuinen lduuatadenale

>

nsde s arnnsnansunuuazausninani lsuas T e ldninde e



64

SUM(Reordered)

o 13,024

Product Name: Banana
Product Id: 24852
Reordered: 13,024

1 Y v 1
v = o =

nsEnay 35 WARIIETRAUANNNNIITRTININN4R 5 AUALILIN

SUM(Reordered)
-

0 13,024

Product Name: Bag of Organic Bananas
Productld: 13176
Reordered: 10,297

¥ v '
% = o =

nnilsznay 36 LAANIETRAUANANITRTININTIGR 5 AUALILIN



65

- SUM(Reordered)
i
i
I
I
]
I
L
Product Name: Organic Strawberries
C \.L.H. ilﬁ.‘ls;
tﬂl a % nid Aﬂy g dl o [ %
nwilsznay 37 LAPNTILTAAUATNNNNITTDTININNGA S AUALILIN
l SUM(Reordered)

Product Name: Organic Baby Spinach
Product Id: 21903
Reordered: 6,003

1 Y v [}
% A o a

N wtlszney 38 uaneIeTRRUANNNITRTININTGRN 5 FUALILIN



66

SUM(Reordered)

o 13.024

Product Name: Organic Hass Avocado
Product Id: 47209
Reordered: 5,435

Ailsznall 39 LanaeTa 7

NSTREININTIAA 5 FUALILIN

v

P
UAN

=)
pud)}

Product Id / Product Name
24852(21137 13176 21903 47626 26209 47209 16797 |47766 45007 30391 39275 27966 24964 22935 | B518 |40706 |46979(31717| 4920 | 4605 |42265| 5876 | 8424 [27845450

(Organi Bag of Organi|Large Organi {organi/Organi OrganiOrgani(Drgani OrganiOrganiDrgani Organi lOrgani Seede Vellow Organi Organi[BroccoOrgani Horl
Bana..|c Str.. |Orga.. c Bab.. Lemon| Limes [c Has.. | Stra.. |c Avo..|c Zuc.. jc Cuc..|c Blu.. |c Ras.. c Gar...|c Yell..|c Red.. c Gra..|Aspa..|c Cila..|ss Re..|Onio.. [t Bab..lc Lem..[li Cro..|c Wh.. fcris

90K

80K

70K

60K

A

2 50K

3

=

40K

30K

20K

mKI I

oK I I.llll (M mseersmMse -
5 3|5 8P evERERERIYyFT """ % %t 5|k B|& %L P&V E T ETsT LT ETE B E
£ 5252 5% 5252 5T 5| Poduct Name: OrganicHassAvocado |55 5| 52 58 5|S 52 5852525288258
OjDEDEOtCEDEO?( e Org: EGUOEDEOUCEDEGECUGEOEDUO
t‘g‘:&‘:gt‘étst‘g:tgtpwomm(ld. 47209 étg‘:a:’at‘é‘:gt‘gt‘gtﬁt‘gtat;t‘
ESES58 53588858 S5 S5 e EEEEREEEEE835858E
ESELEEESEEEEE & reordered 6082 gelEglasagzeasagzeczsezes
=l - -l -l A -l b S %13 %13 %13 %3 %3 %5 %ls %I3 ¥ls ¢|e (|3
e 2 2 | e |& [& |4 O - O O e - - -
SElREIEEEIEEETETETETEE EEEIEIEIEIEIE B I I5 s
szl E B B R B BBl e i3I I3 I3 I3 |3
TOIE IR IR IR OIROIEOIROIZIZIROZ IR IR E R $ER

Asznall 40 LananaFaue U e TR UAINRNIS

©
Q-

ke

= ¥
f La‘mmnmniﬂu@ﬁ

EX D
]

o
See
=
>
e
=

N

[
o o

Ipe1F89ANNN749Ta 26 FUAL



67

[ Y
RXRXR—a v o

AN FENaL 35-40 LAY IHIUDNAUAN RN Iad1a NN1949TaR WA 11 ua0

dj o 1 o/ o a % | a % d’j
geuanantadsAutiianlasasnistszandunug lunisldslunduAusazaiauan nnege

a %

3 o A v = o g v - & % o o v
smf%Lﬂum?mium’mu ’]Nﬂm(ﬂqw quﬂ@ﬂﬁq@qﬂq?ﬂqusﬁﬂsﬁ’]LL@ZVI’]IWN@ﬂﬁ‘gﬂﬂUﬂW?

u
b4 4 v
=K v A o

TnasanaasiuAiininIuls mszmngnAdaaiausnliudolaidadn dlaniavinliaud

giniuldlmdunszuation Asiudnan1sna1aAzAeriIN19RA1 TN TRT1URIGNAT

[
o o % a

A a ¥ ?.'/ = ¥ o A 1 a 1 dsj % A =
Aunisdstedua luasusnlanuaanadasiuwvirald mnauaatialaldinnsdedivivadl

14
¥ 3 o

nsaagIia fAYTINNITNANTNATUATUNIN YFRAILINAN HAAELUEINNNIATNUTANT TN

a

'
a ¥ '

Insiazdeinnisgadndusudaziszinym Windenismainiiedsznaunissindula

wardatinisradires@uAdszinnsneld dsaannisdseanudeyanudndus

Organic Hass Avocado dnnsaiad usin1sdsaaduaitnaninsan laldaglu s dusuusnyin

19 Organic Hass Avocado lHuualdan e alaN S A nuldulanazu1mnEn
g

o v d” ¥ ¥ o Zj/ o ! ¥ =
AINHNANNUG ﬂ@ﬂﬂ’]ﬁ‘ﬁ‘ﬂﬂi@1muﬁ’]uﬂ’] AURUIFNTTNAN NS anunrndoe linisaadnuas

D

v

e winllAun A M Inen NINTINAINIIATLNALNARY 1178 ATUNINTBIRUAN LTHN

¥
v a Y a o A

AuAn uazAendaaanusANAzAINYTaLRNANWANA W TR LAWATinTLNgnANaz Fiag

v ¥ v
% = | o/ Y a ¥

) dl v { 1 1% o Yo a
1DANTIUATULNTIUL ‘M’]ﬂﬁjqﬂﬂﬁﬁ‘mﬂqﬂiﬁ\l@qﬂ’]?ﬂ@?’]\‘iL'ﬂﬂﬂﬂ‘]:fﬂ«ﬂﬁﬂ‘].l@uﬁqﬁuﬂ’]

>
l__aﬂ
i

¥
[ k% v

gnAtliadudasndunngenFusiildmenzianalaviald Asiunisairaendnwnl
WriLAuAn DellandrAy lunsimunuinnssusineluduiusaztszinmli aamnsoney
TandiAnnudaenisaesgnAn e lignAndseivlanazipangalunisidendaduanann

% % dgl
TUATU

annwlsznay 35 u'i/ﬁ]ﬂﬁ‘ﬁ‘llLﬁ@’é‘i\uﬂ?ﬂdﬂﬂﬁ‘%@ﬁqﬁlﬂd Banana

1. NARHFAAWGN GRINLAANIZANLA
2. néaefiindunensnndnyialy

3. néaefifigdswluindnialy

4. nanelannanIe

5. ndaefieglumenirfinin



annnLszney 36 winnsuiiadadInnnsTeinues Bag Of Organic Bananas
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anNNUseney 37 winnssuiedadInn13eg19a9 Organic Strawberries

1.

2
3
4.
5

Organic Strawberries fifsgAvaundnvilyl

Organic Strawberries shidnusisragnndndugisialyl
Organic Strawberries ‘ﬁﬁm@ummmm

Organic Strawberries  FEmTALlAeLl avnnnIsnus

Organic Strawberries  N131A LN UAADININGS

annnilszney 38 winnssuiiedaudinnistednues Organic Baby Spinach

1.

2
3
4.
5

Organic Baby Spinach #@a1m

n4ld Organic Baby Spinach 41113084 WUNAY
Organic Baby Spinach finsaeninmanmsialyl
Organic Baby Spinach mﬂﬁuﬁﬁumﬂﬁiw

n19amlusludis Organic Baby Spinach @<Ld3un1911e

annnLlszney 39 winnssuiiadadInnistednues Organic Hass Avocado

1. 47 Organic Hass Avocado husniitaaeudlaies Tiaunsoiulilungn
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Number of Occurrences
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Aisle

=3

0

fresh fruits
fresh vegetables

packaged vegetables fruts
packaged cheese

water seltzer spariling water
chips pretzels

soy lactosefree

bread

refrigerated

frozen produce

ice cream ice

aackers

energy granola bars

lunch meat

frazen meals

baby food formula

ceresl
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3.3 m'a‘ﬁ'umgﬂLmuumngmmﬁuﬁué (Association Rules Minings)

N

I o ¥ o a I8 o/ o 8 v o QIQI dl a 1
mﬂmmmmLﬂmwngmmmuwuﬁmmm@iu Taan1uunld deniinnau

e3>

v
%

(Antecedent) LL@::?QIQ‘?]IW]NN’] (Consequent) 184nJ) Fagilunaly 'afjﬂﬂm@ﬂﬂwﬁq VEGRIN
489 lAELAANNANTILIANAN Support, Confidence, Lift, Leverage Wa¥ Conviction e
A1 Al Minimum Support @@ 0.01 , Minimum Confidence @ 0.01 W&z Minimum Lift
A 1 taenszuaunIsdiAszingAaudNius Ao Apriori Algorithm Fail
1.3.1 Data Preparation
13.1.1 Msthusazans9iiAendas v Inner Join @99 Order Id , Product
ID Aisle ID Department ID Inendeniannsifideyansaiu
1.3.1.2 N19 Groupby ‘Order Id’ waz ‘Product Name’ faNA2838 Unstack
Dataframe Lﬁ'@ﬁﬁmg@ Row nduZsusndls Column
1.3.1.3 N1 One Hot Encoding a1n ‘Add To Cart Order Taaidniinng

‘Add To Cart Order’ azlfiilu 1 wpdn11ln13 ‘Add To Cart Order’ azl3filu 0

order_id product_id add_to_cart_order reordered user_id eval_set order_number order_dow order_hour_of_day days_since_prior_order

0 1 49302 1 1 112108 train 4 4 10
1 1 11109 2 1 112108 train 4 4 10
2 1 10246 3 0 112108 train 4 4 10
3 1 49683 4 0 112108 train 4 4 10
4 1 43633 5 1 112108 train 4 4 10
1384612 3421063 14233 3 1 169679 train 30 0 10
1384613 3421083 35548 4 1 169679 train 30 0 10
1384614 3421070 35951 1 1 139822 train 15 6 10
1384615 3421070 16953 2 1 139822 train 15 6 10
1384616 3421070 4724 3 1 139822 train 15 6 10

1384617 rows x 10 columns

nwdsznau 43 uamanns Merge Tagl Order id A28R Inner join

9.0
90
9.0
90

9.0

40
40
80
8.0
80



order_id product_id

0 1
1 816049
2 1242203
3 1383349
4 1787378

1384612 3420011

1384613 3420084

1384614 3420084
1384615 3420088

1384616 3420885

1384617 rows x 13 columns

49302
49302
49302
49302
49302

1528

47835

9491
16380

38900

add_to_cart_order

1

reordered user_id

1 112108
1 47901
1 2893
1 41425
0 187205
o 177077
] 9808
o 9808
0 72444
1 20949

eval_set order_number

frain

frain

order_dow order_hour_of_day days_since_prior_order

4
4
0

10

21

2

a0
160
70
140
300

300

300

300
50

210

product_name

Bulgarian Yogurt

Bulgarian Yogurt

Bulgarian Yogurt

Buigarian Yogurt

Bulgarian Yogurt

Sprinkles Decors

Classic Original Lip Balm
SPF 12

Goats Milk & Chai Soap

Stevia Sweelener

Plain Golden Toasted Bread
Crumbs

A ndsznau 44 uamanns Merge Tagl Product Id #2838 Inner Join

order_id product_id add_to_cart_order

o 1
1 816049
2 1242203
3 1383349
4 1787378

1384612 2076343

1384613 2736457

1384614 2847090

1384615 3378969

1384616 3129860

49302

49302

49302

49302

49302

45857

4748

8100

1384617 rows x 14 columns

reordered
1 1 112108
7 1 47901
1 1 2993
1" 1 41425
8 0 187205
35 0 108139
3 0 146402
7 0 12812
1 1 104694
1 1 174853

user_id eval_set

train
train
train
train

train

train

train

train

train

train

order_number order_dow order_hour_of_day days_since_prior_order

34

4

a2 @ o

10

90
160
70
140
300

70

72

120
120
120
120
120

87

product_name aisle_id department_id

Buigarian Yogurt
Bulgarian Yogurt
Bulgarian Yogurt
Bulgarian Yogurt
Bulgarian Yogurt

Pink Lemonaide
Frozen
Concentrate

Paradise Punch
Frozen Juice
Concentrate

Apple Kiwi
Strawberry
Concentrate
Frozen

Apple Kinvi
Strawberry
Concentrate
Frozen

Orange Juice
Concentrate

nwdsznau 45 uamanis Merge Tagl Aisle Id #4833 Inner Join

order_id product_id

0 1
1 816049
2 1242203
3 1383349
a 1787378

1384612 3283540

1384613 3339757

1384614 3343813

1384616 3343813

1384616 3406152

1384617 rows x 15 columns.

49302
49302
49302
49302

49302

39484

24892

24892

27290

20143

add_to_cart_order

reordered

e

=

e

e

user_id eval set order_nusber

112108
47901
2993
41425

187205

103639

157916

43638

43636

65681

train

train

train

rain

train

train

Irain

train

train

rain

order_dow order_hour_of day days_since_prior_order

10

9.0

30

product_name
Buigarian Yogurt
Buigarian Yogurt
Bulgarian Yogurt
Buigarian Yogurt

Buigarian Yogurt

Siioed Turkey Feast in Gravy Cat

000

Wild Mackerel & Whitefish Cat

Wild Mackerel & Whilefish Cal

Food

Purrfect Delicacies Wet Cat Food

Flaked Oceant.

Savory Shreds with Turkey &

Giblets in Gravy C

nwilszney 46 wananis Merge Tae Department Id #2833 Inner Join

120
120
120
120
120

13

13

aisle_id departnent i

aisle_id department_id

frozen

frozen
Juice

frozen
juice

frozen
juice

frozen
juice

aisle department

id
16 yogut
16 yogur
16 yogu
16 yogur
16 yogun
«cat food
C care
g catfood
care
cat 100d
G care
cat food
8 care
g catfood
care

dairy eggs
dairy eggs
dairy eggs
dalry eggs
dairy eggs



73

Artisan

106 ineaste sepnents

Florida  Abate .\, ia Apple Uncured Bacon Asian Ataulfo uhite White uhole Whole - ndarin Yellow
product_name Super Red Fetel Honeycrisp Apples Apricot Avocado ... " Chipotle N
- Apples ; Hardwood Pears  Mango Mectarine Peach Cantaloupe :1C Oranges In Nectarine
Grapefruit  Pear organic 0 Chili :
e Smoked with Light
Vermont Maple syrup
Syrup
order_id

1 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
100000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
1000029 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
1000046 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
1000080 00 00 00 00 00 0.0 00 00 0.0 0.0 00 00 0.0 0.0 0.0 0.0
999756 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
99280 00 00 00 00 00 0.0 00 0@ 0.0 00 00 00 0.0 00 0.0 00
999879 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
999571 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
999985 00 00 00 00 00 0.0 00 00 0.0 00 00 00 0.0 0.0 0.0 00

72178 rows x 339 columns

AnUsEnau 47 wanan1s Groupby ‘Order Id” wag ‘Product Name’ Lagsidkuy
Unstack v84 ‘Add To Chart Order’ wnlsifinns ‘Add To Chart Order’ Tidu 0 lng Set
Index ‘Order Id’

product_id +. department_id

apple artisan sausage Pineapple Uncured
Honeycrisp Apples Apricot Bacon Harduood Smoked ith Vernont
organic naple Syrup

; . whole Hhole Segments
Asian AL 0cah0 rihite phite hole Chipotle Mandarin Oranges In

apate
Fetel Pears  Mango " Nectarine  Peach  Cantaloupe
e P chili Light syrup

Loet Florida super
Red Grapefruit Juice

sambrosia
Apples

Yellow vellow Yellow  vellw  Young

product_nase Nectarine  Nectarines  peach  peaches  Coconut

sear
order_1a
1
100000
100029
1000045
1000030
1000162
1000225
1000264
1000420
1000448
1000467
1000578
1000556
1000635
1000651
1000625
1001020
1001087
1001100

100139

20 rows * 3390 columns

nnusenay 48 N3 Applymap(Encode_units)

[ %

AaeldRansanidanan s ng dail

1. ﬂgﬁl 1 A8 Bag of Organic Bananas to Organic Hass Avocado
ﬂ{]‘ﬁ 2 e Organic Strawberries to Bag of Organic Bananas
ﬂgﬁl 3 A8 Organic Baby Spinach to Bag of Organic Bananas
ﬂ{]‘ﬁ 4 Ag Limes to Large Lemon

ﬂ{]ﬁ 5 Aa Organic Large Extra Fancy Fuji Apple to Bag of Organic Bananas

S

ﬂgﬁ 6 A" Banana to Honeycrisp Apple



7. ﬂgﬁ 7 An Organic Yellow Onion to Bag of Organic Bananas

8. ﬂgﬁ 8 Aa Seedless Red Grapes to Banana

FI19 17 wanngANduiusniaanainaesdeya Train

74

ng Support Confidence  Lift Leverage Conviction
1 0.02 0.16 2.07 0.01 1.1

2 0.03 0.28 1.77 0.01 1.17

3 0.02 0.23 1.43 0.01 1.10

q 0.02 0.26 3.15 0.01 1.25

5 0.01 0.34 2.1 0.01 1.27

6 0.01 0.07 1.8 0.01 1.03

7 0.01 0.23 1.46 0.003 1.1

8 0.01 0.3 1.48 0.004 1.13

A1779 18 LL@@QﬂQﬂQWNﬁNWuﬁﬁLﬁﬂﬂ@’]ﬂ"ﬂﬂﬂﬁ@yj@ Test

nJ Support Confidence  Lift Leverage Conviction
1 0.03 0.16 1.82 0.01 1.09

2 0.03 0.23 1.44 0.01 1.09

3 0.02 0.21 1.33 0.01 1.07

4 0.01 0.19 3.04 0.01 1.16

5 0.01 0.32 1.97 0.01 1.23

6 0.01 0.06 1.82 0.01 1.03

7 0.01 0.22 1.37 0.0028 1.08

8 0.01 0.31 1.55 0.0037 1.16
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3.4 n1gussiunan1sNAaae (Model Evaluation)

nsdsziiunanimaaed iuniaFeumaunanisinszinganuduiuluusay
Armaud s 1A un Support, Confidence, Lift, Leverage 1@ ¢ Conviction 1A & #1141
Wrauieuszudedayaann Train Set uaz Test Set Inanns’ld Precision@k Uaz Recall@k

F913u w67 Insidelearningmachines.com/precisionk_and_recallk/ [3] nanql33Aumsnay

b

gnldlunislsziiulumanisuuzin wadndnTunaiudlsc@nsnnlunisidaiauauusy

dl ¥ o ¥ A 1 U U d”l ¥ o/ Ly o a dl
mmmmﬂmﬂmmm@ﬂm mmmumLummmqmﬂuﬂiﬂmummium'luﬂ NTUUSUIRIN

4

neadesungldanlun1sdJia annisgivgadeiausuwuriduldldieanun fn

q
1

Precision@k uaz Recall@k azldluntsfiatsnnenizgadatavanusinngaus Top k
1 Zj/ A al all o Y o 4

Y1l Recommended Items A8 91819891097 Innanassuuztin ldiugldemwanng
a o a = - o ! oA

Levant Items A8 $1en13Aszesnignidenaseinadldnuenis , @k 89130 "9 k' Ine k il

ANUIULANIRITILNINIIANANTUN TUNTNNUATETE K Aa 8

= anuauaes recommended items V;Lﬁu relevant @k
Precision@K = @

anuauaes recommended items @k

a1uu12¢ recommended items  #iilu  relevant @k

Recall@K = -
anuuLes relevant items viavun

nnlsEnay 49 LaANERINIIAININS Precision@K Laz Recall@k
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Test Set fail

NANISAAE

M antecedents

0 frozenset({"Organic Baby Spinach’})

1 frozenset({'Bag of Organic Bananas'})
2 frozenset({'Organic Blueberries'})

3 frozenset({'Bag of Organic Bananas'})
4 frozenset({"Organic Cucumber’})

S5 frozenset({"Bag of Organic Bananas'})
6 frozenset({'Bag of Organic Bananas'})
7 frozenset({"Organic Hass Avocado'})

i conseq

frozenset({'Bag of Organic Bananas'})
frozenset{{'Organic Baby Spinach'})
frozenset({'Bag of Organic Bananas'})
frozenset({{'Organic Blueberries'})
frozenset({'Bag of Organic Bananas'})
frozenset({"Organic Cucumber'})
frozenset({'Organic Hass Avocado'})
frozenset({'Bag of Organic Bananas'})

8 frozenset{{'Organic Large Extra Fancy Fuji Apple'}. frozenset({'Bag of Organic Bananas'})
frozenset({'Organic Large Extra Fancy Fuji Apple'})

9 frozenset({'Bag of Organic Bananas'})
10 frozenset({"Organic Lemon'})
11 "Bag of Organic Bananas'})
12 frozenset({"Bag of Organic Bananas'})
13 frozenset({'Organic Raspberries'})
14 frozenset({'Organic Strawberries'})
15 frozenset({'Bag of Organic Bananas'})
16 frozenset({'Organic Yellow Onion'})
17 frozenset({"Bag of Organic Bananas'})
18 frozenset({"Bag of Organic Bananas'})
19 frozenset({’Organic Zucchini'})
20 frozenset({"Honeycrisp Apple'})
21 frozenset{{'Banana'})
22 frozenset({'Banana'})
23 frozenset({'Large Lemon'})
24 frozenset({’Limes’})
25 frozenset({'Banana'})
26 frozenset({'Banana'})
27 frozenset({'Organic Avocado'})
28 frozenset({'Organic Baby Spinach'})
29 frozenset({'Banana'})
30 frozenset({"Organic Fuji Apple’})
31 frozenset({'Banana'})
32 frozenset({'Organic Strawberries’))
33 frozenset({’Banana'})

{'Seedless Red Grapes'})
35 frozenset({'Banana'})
36 frozenset({'Banana'})
37 frozenset({"Strawberries'})
38 frozenset({'Banana'})
39 frozenset({"Yellow Onions'})
40 frozenset({'Limes})

{'Bag of Organic Bananas'})

frozenset({'Bag of Organic Bananas'})
frozenset({'Bag of Organic Bananas'})
frozenset({'Organic Strawberries'})
frozenset({'Bag of Organic Bananas'})
frozenset({'Organic Yellow Onion'})
frozenset({'Organic Zucchini'})
frozenset({'Bag of Organic Bananas'})
frozenset({'Banana'})
frozenset{{'Honeycrisp Apple’})
{'Large Lemon'})

frozenset({'Banana'})
frozenset({'Banana'})
frozenset({'Organic Baby Spinach'})
frozenset({'Banana’})
frozenset({'Organic Fuji Apple'})
frozenset({'Banana'})
frozenset({'Organic Strawberries'})
frozenset({'Banana'})
frozenset({'Seedless Red Grapes'})
frozenset({'Strawberries'})
frozenset({'Banana‘})

frozenset(

frozenset({'Banana'})
frozenset({'Large Lemon'})

9

o o

v
o

ANNU

31 8 nyldnd

porths
0.100941946
0.159707821
0.051234434
0.159707821
0.047592518
0.159707821
0.159707821
0.075242193
0.029826571
0.159707821
0.036161235
0.159707821
0.159707821
0.057218319
0.112393863
0.159707821
0.044260113
0.159707821
0.159707821
0.047344909
0.036635819
0.193196942
0.193196942
0.083929143
0.062242719
0.193196942
0.193196942

0.07643897
0.100941946
0.193196942
0.033602608
0.193196942
0.112393863
0.193196942
0.041876876
0.193196942
0.193196942
0.066998875
0.193196942
0.038812715
0.062242719

P
aNuN

0.159707821
0.100941946
0.159707821
0.051234434
0.159707821
0.047592518
0.075242193
0.159707821
0.159707821
0.029826571
0.159707821
0.036161235
0.057218319
0.159707821
0.159707821
0.112393863
0.159707821
0.044260113
0.047344909
0.159707821
0.193196942
0.036635819
0.083929143
0.193196942
0.193196942
0.062242719

0.07643897
0.193196942
0.193196942
0.100941946
0.193196942
0.033602608
0.193196942
0.112393863
0.193196942
0.041876876
0.066998875
0.193196942
0.038812715
0.193196942
0.083929143

0.0230689
0.0230689
0.0117305
0.0117305
0.013082
0.013082
0.0249672
0.0249672
0.0100385
0.0100385
0.0110083
0.0110083
0.0183643
0.0183643
0.0317146
0.0317146
0.010317
0.010317
0.01074
0.01074
0.0127003
0.0127003
0.0222642
0.0222642
0.013732
0.013732
0.0228626
0.0228626
0.0206341
0.0206341
0.0124836
0.0124836
0.0224293
0.0224293
0.0119884
0.0119884
0.0200976
0.0200976
0.0110496
0.0110496
0.0164557

a v A o ¥ 1 Y o
aAuAmHauAWliNag InaTW

X a .
U lAgnNATIaNn Train Set LAy

el convictiond

0.228536386 1.430966 0.00694769
0.144444444 1.430966 0.00694769
0.228956907 1.433599 0.00354794
0.073449612 1.433599 0.00354794
0.274875352 1.721114 0.00548111
0.081912145 1.721114 0.00548111
0.156330749 2.077701 0.01295048
0.331825038 2.077701 0.01295048
0.336561743 2.107359 0.00527495
0.062855297 2.107359 0.00527495
0.304422254 1.90612 0.00523305
0.068927649 1.90612 0.00523305
0.11498708 2.00962 0.00922612
0.320952038 2.00962 0.00922612
0.282173674 1.766812 0.01376441
0.198578811 1.766812 0.01376441
0.233100233 1.459542 0.00324836
0.064599483 1.459542 0.00324836
0.067248062 1.420386 0.00317869
0.226846808 1.420386 0.00317869
0.346662912 1.79435 0.00562235
0.065737477 1.79435 0.00562235
0.115240842 1.373073 0.00604932
0.26527351 1.373073 0.00604932
0.220619924 1.141943 0.00170688
0.071077646 1.141943 0.00170688
0.118338139 1.548139 0.00809479
0.299095694 1.548139 0.00809479
0.204415372 1.058067 0.00113241
0.106803375 1.058067 0.00113241
0.371507522 1.922947 0.0059917
0.064616042 1.922947 0.0059917
0.19955939 1.032932 0.0007151
0.116095269 1.032932 0.0007151
0.286277408 1.481791 0.00389792
0.062052761 1.481791 0.00389792
0.104026487 1.55266 0.00715362
0.299969202 1.55266 0.00715362
0.057193207 1.473569 0.00355105
0.284688995 1.473569 0.00355105
0.264379247 3.150029 0.01123171

1.089218161
1.050847076
1089812212
1.023976222

1.15882446
1.037381637
1.096114155
1.257593035
1.266571788
1.035243999
1.208049256
1,035192124
1.065274483
1.237456299
1.170606521
1.107540141
1,095700136
1.021744023
1.021338099
1.086837883
1.234895543
1.031149337
1.035390082
1.098099862
1.035185634
1.009510943
1.047522947
1.151088746
1.014100863
1.006562305
1.283711558
1033155832
1.007948683
1.004187561
1.130415469
1,021510682
1.041326681

1.15252509
1.019495503
1.127905278
1.245303173

NWLlsznau 50 WARINAANENNTAAIZINNANANTUS It Train N1871 Minimum

Support YNUNA



Conviction Lift Confidence Support

Leverage

0.004

ndszney 52 naUAANHARNENNIAATITIN A NANNUE udaya Train

33

32 frozenset({'Limes'})

Large Lemon'})

g; frozenset({Large Lemon'})

‘Organic Avocado’))

ries'})

‘Organic
"Organic

‘Organic Hass Avocado'})

‘Organic )

4 frozenset({'Bag of Organic Bananas'})

24 frozenset({Banana'})

‘Organic Fuji Appie'})

‘Bag of Organic Ba_nanas‘))

"Organic

‘Bag of Organic Bananas'})
)

‘Organic Hass Avocado'),

14 frozenset({"Banana'})

15 frozenset({"Honeycrisp Apple’})

44 frozenset({'Organic Strawberries'})
45 frozenset({'Organic Hass Avocado'})
36 frozenset({'Organic Baby Spinach'})
37 frozenset({"Organic Avocado})

12 frozenset({'Banana'})

13 frozenset({'Cucumber Kirby'})

38 frozenset({"Organic Baby Spinach'})

39

'Organic Hass Avocado'})

28 frozenset({'Banana'})

29 frozenset{{'Seedless Red Grapes'})
20 frozenset({"Banana'})

21 frozenset({'Organic Avocado’})

30 frozenset({'Banana'})

31 frozenset({'Strawberries'})

Strawberries'})

9 frozenset({'Bag of Organic Bananas'})
40 frozenset{{’Organic Strawberries'))

NNLszney 51 uARINAANENITIAIEINNANANTUE ludasya Test AN Minimum

{‘Organic Large Extra Fancy Fuji Apple'})

frozenset({'Large Lemon'})

frozenset({'Organic Raspberries'})
frozenset{{'Organic Strawberries'})
frozenset({'Organic |

frozenset({'Organic Hass Avocado'})

frozenset(

frozenset({'Bag of Organic Bananas'})
frozenset(

{'Organic Fuji Apple’})

frozenset({'Banana'})
frozenset{({'

{'Organic Raspberries'})

frozenset({'Bag of Organic Bananas’})
Hass Avocado'

frozenset(

{'Organic
frozenset{{'Bag of Organic Bananas'})
frozenset({'Honeycrisp Apple'})
frozenset({'Banana’})
frozenset({'Organic Hass Avocado'})
frozenset({'Organic Strawberries'})
frozenset({'Organic Avocado'})
frozenset({'Organic Baby Spinach'})
frozenset( imber Kirby'})

frozenset({'Banana'})

frozenset({¢

ic Hass Avocado'})

frozenset({'Organic Baby Spinach’})
frozenset({'Seedless Red Grapes'})

frozenset({'Banana'})
ic A

\vocado'})

frozenset({'Banana'})

frozenset{{'Banana'})
frozenset({'Bag of Organic Bananas’})
frozenset({"Organic Strawberries'})
frozenset({'Organic Baby Spinach'})

{'Organic Large Extra Fancy Fuji Apple})

Support 19N A

ngi(Train)

0.064038869 0.0113187 0.194405266
0.064038869 0.058222131 0.0113187 0.176747168
0.064038869 0.070936837 0.0106617 0.166488566
0. 0. 0.0106617 0.
0.109505235 0.057483063 0.0135633 0.123859518
0.¢ 0. 0.0135633  0.235952381
0.08893451 0.057483063 0.010607 0.119267467
0.057483063 0.08893451 0.010607  0.18452381
0.161431602 0.03147882 0.0100048 0.061975413
0.03147882 0.161431602 0.0100048 0.317826087
0.197905974 0.036912338 0.0139191  0.07033195
0.036912338 0.197905974 0.0139191  0.377085651
0.161431602 0.057483063 0.017327 0.107333616
0.057483063 0.161431602  0.017327 0.301428571
0.161431602 X 51 0.0261411 0.161933022
0.08893451 0.161431602 0.0261411  0.293936596
0.197905974 0.033819202 0.0121809 0.061549101
0.033819202 0.197905974 0.0121809 0.360178066
0.109505235 0.08893451 0.0165743  0.15135608
0.08893451 0.109505235 0.0165743  0.186365035
0.101088072 0.070936837 0.0121946  0.120633631
0.070936837 0.101088072 0.0121946 0.171908161
0. 0. 0.0130021 0.
0.039512763 0.197905974 0.0130021 0.329061309
0.101088072 0.08893451 0.0142339 0.140806932
0.08893451 0.101088072 0.0142339  0.160049246
0. 0. 0.0104701 0.
0.034038185 0.197905974 0.0104701 0.307599517
0.197905974 0.070936837 0.0215698 0.108990318
0.070936837 0.197905974 0.0215698 0.304071001
0.197905974 0.058865394 0.0169575 0.085684647
0.058865394 0.197905974 0.0169575 0.288072541
0.109505235 0.161431602 0.0255115 0.232970879
0.161431602 0.109505235 0.0255115 0.158033065
0.109505235 0.101088072  0.01589 0.145106862

Minimum Support FiviNm

]
=

3.035739
3.035739
2.346997
2.346997
2.154713
2.154713
2.074828
2.074828
1.968797
1.968797
1.905378
1.905378
1.867222
1.867222
1.820812
1.820812
1.819945
1.819945
1.701882
1.701882
1.700578
1.700578
1.662715
1.662715
1.583265
1.583265
1.554271
1.554271
1.536442
1.536442
1.455603
1.455603
1.443155
1.443155

1.43545

NN

I

0.00759021
0.00759021
0.00611902
0.00611902
0.00726857
0.00726857
0.00549477
0.00549477
0.00492311
0.00492311
0.00661394
0.00661394
0.00804745
0.00804745
0.01178427
0.01178427
0.00548791
0.00548791
0.00683549
0.00683549
0.00502375
0.00502375
0.00518231
0.00518231
0.00524368
0.00524368
0.00373377
0.00373377
0.00753101
0.00753101
0.00530769
0.00530769
0.00783393
0.00783393
0.00482029

conviction
1.161826276
1.143971612
1.114637574
1.101518288
1.075760059
1.16549642
1.070151154
1.117218995
1.032511507
1.229258965
1.035947898
1.287647374

1.187667273
1.029548588
1.253620707
1.073554489
1.094464721
1.056514322
1.085522023
1.028027051
1.195480358
1.060373417
1.070195989
1.019920251
1.158424996
1.042708269
1.152551521
1.029332608
1.126651341
1.093268006
1057636265

1.0514904
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Leverage Lift Confidence Support

Conviction

ag#(Test)

i
=

ndsEney 53 naMUAAINAANENITATITUN A NANRUS lLuTeya Test Nrw

Minimum Support YNUNA

ng# 1 1 Test Set {A Support {1 0.03 444N Min Support AiM¥uA AelNIg

b3
v A

%@ Bag of Organic Bananas §¥naa ¢y Organic Hass Avocado ¢ 0.03 WAL H AN
Confident #1378 ANTaLlLN3Te Bag of Organic Bananas qzil Organic Hass Avocado
agiu 0.16 TulariIN199RA Lift wudalAwu 1.82 Tangiazinianiauan (Positively
o 5 dl k% d? 4 = o
Correlated) A94U NHNAaINIUAIN Bag of Organic Bananas ananszlaniilunisniune
Organic Hass Avocado luauianls 3aiadnnisgiiaresnisdeniareng o
- ' Lo oA, = = .

Conviction mﬂﬂﬂgl,ﬂu 1.09 WUINNHUN ARANNTERN e TaLan (Positive Dependence)
dl [ % 1 oA dgl 1 o A a 1 o 1 1 d’jd
LL@ZLN@Q@')qﬂgQ’]Nﬂ"]ﬁ‘?.lu[ﬂ@ﬂu NI Lfluﬂ@ﬁ‘xﬁ]'ﬂﬂu Imﬂﬁq Leverage W19N ﬂgumﬂ')qﬂ

\anlaeiiuiu 0.01

2
o

ng¥ 11U Train Set A1 Support 111 0.02 T4g4n31 Min Support NH19UA AITY

4
A

N19%a Bag of Organic Bananas inTa @iy Organic Hass Avocado a¢} 0.02 waz i AN
Confident 9138 ANTaUlUNNITe Bag of Organic Bananas qzdl Organic Hass Avocado
agiu 0.16 TulariIN19dRA Lift wudalAwiu 2.07 Gangiazinaniauan (Positively

Correlated) A9 NJNA51931a1N Bag of Organic Bananas 81aiszlagiilunisvinune
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|
A [ %

Organic Hass Avocado luauianls Gaiadnnisgiiasesnisdenlasneng Ing

a

Conviction 284ngiiln 1.1 wudnguigadiAn1amanleadauan (Positive Dependence)

=

waziadndinganinsauseiu vive udasereni Ingen Leverage wudn nniimanu
denleaiuiu 0.01

a

g7 2 lu Test Set {A1 Support 111 0.03 B444n91 Min Support AiM¥uA AsUNIg

b4
A

e Organic Strawberries ¥N@aAAU Bag of Organic Bananas 8¢ 0.03 waziA1 Confident

Y38 AT UNN 1T Organic Strawberries qzil Bag of Organic Bananas ﬂﬂ:Lﬂu 0.23

1
A o o !

T9eNIN19IRAT Lift wudalAndu 1.44 Gangilazfifianiauan (Positively Correlated)
o o o s & . | P~ o \
ANUU NHVATNUUAIN Organic Strawberries anaddszlggiilunimiung Bag of Organic

Bananas luauanls aailadanisgiiaaesnindeniasaedng Ine Conviction 2aengilu

. Ao = A a 5 A o |
1.09 W‘]J'J"Iﬂ{]u&lﬂ\ﬁ&lﬂ’]ﬂ’]?lfﬁ@&ltﬂ\usﬁquqn (Positive Dependence) LL@%LN@Q@"J’]ﬂ{]QWNﬂW?

v
o A

£, - D a \ ! X = o
urieriu vise udaszsiedu InaAn Leverage wudn njiiiiaaudeniaaiuiiu 0.01

v
o

ng# 2 1 Train Set {A1 Support 11w 0.03 T4g9n41 Min Support MLA AU

1o

n13%a Organic Strawberries {¥N&® ¢ 71U Bag of Organic Bananas @ 0.03 WA ¥ H AN

a

Confident 4138 ANLTIRNUlUNNTTA Organic Strawberries qzdl Bag of Organic Bananas
agiilu 0.28 TulaIN9TAA Lift wudalAwu 1.77 Gangiaziianiauan (Positively

Correlated) A4t NNa519TUaIN Organic Strawberries a1ad1sziaaiilunisvinung Bag

of Organic Bananas Tueuwmeld eiiiadnnisgivesnismeniaeaeing e Conviction

o

19angiln 1.17 wudingiRadAnisTenTaadeuan (Positive Dependence) Waziladn
=

dangdninisausiani vee Wudasereiu Tnusn Leverage wudn npiiiaansdan ey

1114 0.01

g7 3 lu Test Set {A1 Support 111 0.02 #444n91 Min Support AiN¥uA AsUNIg

o
) !

e Organic Baby Spinachin®@eaiu Bag of Organic Bananas 8t 0.02 wazieA1 Confident

a

vire ANdeNulunisde Organic Baby Spinach azll Bag of Organic Bananas 'ﬂﬂu'Lﬂu

0.21 Falananisdnen Lit wudni Aty 1.33 GengilazifiAnasuan (Positively

Correlated) #4111 nA@$1971a1N Organic Baby Spinach anafslagilunisvioung
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[ %

Bag of Organic Bananas luauianls dailednnisgqiduresnisiientasaaing ae

3

o A

Conviction Mﬂﬂ{]tﬂu 1.07 Wudﬁﬂgﬁumuﬁ’mﬁﬂ%ﬂmL%\‘n_lfm (Positive Dependence)

=

waziadndinganinsauseiu vive udasereni Ingen Leverage wudn nniimanu
denleaiuiu 0.01

v
o

ng# 3 T Train Set §A1 Support 11w 0.02 #4g9n41 Min Support LA A9TIU

1o

n13@a Organic Baby Spinachsin&afny Bag of Organic Bananas @t 0.02 wazH A1

u

Confident ¥i38 AMNTaslLn1sTe Organic Baby Spinach Qi Bag of Organic Bananas

P

'
=2 o

agiilu 0.23 Fulann19daA Lift wudalAwiu 1.43 Gangiaziianiauan (Positively

v 1
o o =

Correlated) A4ti1 NOAA5197UAIN Organic Baby Spinach anaitszlamilunisviaune

o

Bag of Organic Bananas luauianls dailadanisgiiasesnisimeniosaesng Ins

0%

Conviction 284n7)+ilu 1.1 wudangRRgadAINaTanlea@auan (Positive Dependence)
dl o 1 1Al d? 1 o | a 1 o 1 1 dyd
waziadndinganinisauseiu wve (udaseriani InaAn Leverage wudn nnidmanu

wanTlenwle 0.01

N7 4 lu Test Set {A Support {1 0.01 ©444n41 Min Support AN FelNIg

b4 14
o o

e Limes ¥n@@AiU Lemon ag 0.01 uazdA1 Confident 78 A NimesiulunIste Limes

azdl Lemon agiilu 0.19 Faiianinn19dnan Lift wudniadu 3.04 Gangiazilianiguan

v ! ¥
v o = 1% =<

(Positively Correlated) A4t n#Nai19a1an Limes a1aidselaailunisvinuie Large

o

Lemon luauiAnls deiladnnisgiiaaesnismenieqaedny Iae Conviction 189ngiilu

1.16 wudnguidsiiAnsmenlaadeuan (Positive Dependence) waziladndnngdning

v
o A

=& 1 a 1 o 1 1 dwd dl o
urieriu vize udaszsiedu InaAn Leverage wudn npiiiadaiden ey 0.01

1 ¥
o

ny# 4 W Train Set {A1 Support 11w 0.02 #4g9n41 Min Support NMMLA ALY

4
) 1

4 1 1 4
n19%a Limes ¥n@agiu Lemon ag 0.02 warilAn Confident #3a AdNmaNuluN19%0

a

|
= o 1% 1 !

Limes Azl Lemon ag¢iflu 0.26 Failavianasdnen Lift wudaiAdu 3.15 Fanguaziiia

v b4
o o %

119U9N (Positively Correlated) Aatiu ngfaF19auann Limes anaditselamilunisvinuny

'
A o

o < - o -
Large Lemon luawipalé ailladnnisgiisresniaidenleseedny Tag Conviction 240
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o A

I 1.25 wudangiiidaiAnamenieqdsuan (Positive Dependence) waziiadndingn

= 2 . oA a Vo \ \ X = o
dnns3usieiy vise udasereriu Ineen Leverage wudn niiiAsmentasiuiu 0.01

n# 5 1u Test Set {A Support 1111 0.01 #444n91 Min Support Ainyua ALWNNS

1%
A o

Organic Large Extra Fancy Fuji Apple ¥n@a@riu Bag of Organic Bananas ¢ 0.01 uazi
A1 Confident #38 AL TN UIUN13T8 Organic Large Extra Fancy Fuiji Apple azil Bag of

Organic Bananas a¢jilu 0.32 Tailaninnisdnan Lift wudnlandu 1.97 dengiaziie

v
v o

NINUIN (Positively Correlated) A4141 ﬂgﬁ@‘?ﬁﬁu@’m Organic Large Extra Fancy Fuiji

o

Apple a1afdszlemiflun1sv1une Bag of Organic Bananas Tuaunanls daiiadanis

o dl - ) A o a
giiraasnindenlasredng Iag Conviction 2@9ngidun 1.23 wudinguidediaAinig
dl a r . tﬂl [ ' 1A d?j ' o A a ]
denleadeuan (Positive Dependence) uaziiadndangdndinisiusieriu vive Wudaszsie
i Tneidn Leverage wudn niifiAonsiden el 0.01

ng# 5 W Train Set {A1 Support 11w 0.01 B4g9nd1 Min Support NiuuA A3l

U

4
=

N17 Organic Large Extra Fancy Fuji Apple ﬁﬂ“ﬁmj 11 Bag of Organic Bananas ﬂg: 0.01

=

wazNAN Confident 1iTa AAINNE@ANWlUNNTTR Organic Large Extra Fancy Fuji Apple /¢d
Bag of Organic Bananas @¢jiflis 0.34 #ailanianisdna Lift wudidandu 2.11 Gengiasd
#irn1auan (Positively Correlated) A41iu Njfia319a1ann Organic Large Extra Fancy Fuji

Apple a1afdszlemiflun1sv1une Bag of Organic Bananas Tuaunanls daiiadanis

o

o d; . . I dgld a
@qﬂummmummimmmng Ta# Conviction sumﬂgu‘ju 1.27 WLINNHUNEINATINT

dl a .. dl o 1 A d?J 1 [ A a ]
enleai@anan (Positive Dependence) wariiladndinginiinisiunerii vze iudasese

1%
=

i Tneidn Leverage wudn niifimansiden el 0.01

!
=

ng7 6 lu Test Set {A1 Support 111 0.01 @444n91 Min Support AiNwuA A3UNIg

4 1 1
Ll [ IS A o

%a Banana N@afiU Honeycrisp Apple 8t} 0.01 wazdA1 Confident 38 AN LAWY

n19a Banana Az Honeycrisp Apple agitilu 0.06 aiilaninnisdaan Lift wudndani

v 14
o o %

1.82 FangHarfiiAniuan (Positively Correlated) A91it NgN4519314a1n Banana 8138

dszlaadlunisvinung Honeycrisp Apple luaunan 'l daiiadnnisgiliaaainisisian o

A o

¥ 1
293907 Iagel Conviction a8angLilu 1.03 wud N BREIHAIN19TeN T IUIN (Positive
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Dependence) wazidadndngindin1susieiu vive usaseseiu Inarn Leverage wudn

npuiANm@en e 0.01

v
J o o

g 6 lu Train Set {A1 Support 111 0.01 #9g9N41 Min Support fINuA AITY

[
Il o

NN38 Banana {nGagiu Honeycrisp Apple 88 0.01 LAZHA1 Confident WTa AINNLTDNT

Tunns%a Banana a¥d Honeycrisp Apple agjiilis 0.07 Gaiianianisdnan Lift wudadanly

v
o o

1.8 FanUazifiANI9LLN (Positively Correlated) A4tiu n7aF198UAN Banana 814l
dszlagdlunnsvinung Honeycrisp Apple Tuauanls daiiadnnisgiliaaainisisianles

[2 |

299n]) Iael Conviction a8angLilu 1.03 wudIngUHEIHAINI9TeN TN (Positive

dll [ ' oA d?/ ] o A a ] o 1 '
Dependence) uaziiadndnngdninistusieiu vize udasesaii Inaen Leverage wud
npiiAumenleaiuly 0.01

S

ng# 7 T Test Set {A Support {1 0.01 ©944n41 Min Support ANyl AelNIg

4
=

#a Organic Yellow Onion ¥ndagiu Bag of Organic Bananas g 0.01 LazdA1 Confident

38 AN U luNNITe Organic Yellow Onion qzil Bag of Organic Bananas @gljl,ﬂu 0.22

|
A o o '

aarinedaAa Lift wudnfAndu 1.37 FangHazinAnieuan (Positively Correlated)

=%

A9l NNAF193UA1N Organic Yellow Onion a1adtseTamillunisyinuie Bag of Organic

Bananas luauianls aailadanisgiizaesniadenlasaadng Tne Conviction aeengilu

1.08 wudngiidsiAns@enlaadeuan (Positive Dependence) uaziiadndnngdning

b4
o A

Austariy vize Widaszrienu Tnadd Leverage wudn npiiiadnmen ity 0.0028

a

ng# 7 T Test Set {A Support {1 0.01 ©444n41 Min Support AiMwuA AelNIg

14
= o

i@ Organic Yellow Onion ¥n@agiu Bag of Organic Bananas ¢ 0.01 wazHA1 Confident

138 ANITes U lUNNITe Organic Yellow Onion azil Bag of Organic Bananas @glu'l,ﬂu 0.23

1
A o o J
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