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## 6370224221 : MAJOR INDUSTRIAL ENGINEERING
KEYWORD: Fresh food warehouses, Product placement, Market Basket Analysis,
Association rule
Pattraporn Jirapatsil : Improvement of Fresh Food Location and Outbound Process for
E-commerce Business Warehouse. Advisor: Assoc. Prof. NARAGAIN

PHUMCHUSRI, Ph.D.

This research aims to improve the efficiency of product placement management in
fresh food warehouses in E-Commerce business. From the study of the case-study company
before the improvement, it was found the placement of goods is untidy and not appropriate with
the average maximum distance of each order at 7.45 meters from the analysis of 36,449 orders
from August 2021 to February 2022. This research studies the product placement using the MBA
(Market Basket Analysis) principle for the association rule. This method is a tool to create a
group of items that should be close to each other. The analysis is divided into 2 groups, Support
Based Model and Association Rule Based Model. For the Association Rule Based Model, it is
divided into 3 subgroups to study the difference between the variables which
are Support value, Confidence value and lift value. From the simulation, the distance
measurement from the actual 36,449 orders are analyzed to compare the distances after the
improvement from all models. The average maximum distance of each order from MBA
Association Rule Based Model (type 1) is the lowest at 6.81 meters which is about 8.59%
reduction from the distance before improvement. In addition, the processes in warehouse have
been improved by Lean and 7 Waste concepts, by eliminating non-value-added activities (NVA)
and reducing activities that are needed but non-value-added activities (NNVA). The results show
that the time can be reduced from 14.1to 9.55 minutes per order, or account for 32%

improvement.

Field of Study: Industrial Engineering Student's Signature .........c.cceeveeereennne.

Academic Year: 2021 Advisor's Signature .........ccoceeeeveeveennnnns
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|

drapagduuumsdaivaudiluadadiui

|
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o a saq Y o AY A v & a v
Taguyuinasanuadiamaasnldlumsmnasssznanaungalumstanudum

UARZUTLANMIWAINKANNT ABC Analysis ataadluaunsi (8) - (11)

LY d
ﬁNﬂ]i?ﬂt}ﬂi%’dQﬂ (Objective Function):

M N
MmZZxU dl] m]

i=1j=1

ouly (Constraint):

1) 1 AMuUnUg Lﬁu”lﬁ’qqqﬂ 3 Us2inn@ud (Product category)
Exij < 3, Viel
jeJ
a Y < Y o ] A 1
2) 1 Uszana@un (Product category) ansanula 1 dumdansonnan

Ao g v "o v A Ad a
3) NIANUVIZABUNTINUAINADINITWUNDUTUAT

i=1
x;j ={0,1}
o 4
Mriuals:
A s A a v A A o '
WITULHDT dij A FTYSNNUVDIAUAN j LNDYNINNANUN §
A v XA dg a v
q; A AIUADINITNUNNUTUA /
A 1 a 9
m; o lluaﬂ']"ll@ﬁﬁu‘f’nj
@ A A [ a Yy . 2 A o [ .
@]'Jllﬂﬁ X 9 1 Lnaﬂﬂﬂiﬂﬂizlﬂﬂm@\iﬁuﬂ']] Qﬂlﬂﬂ‘ﬂﬁ'ﬂlwu\i 1
A A g = [ A
fio 0 1Welunsalod19dU
Tag
. A = P v 2 a8 92
i 1o 1 93 M; Tﬂﬁl M A9 WUNNITIANUFUAININUA

. A = A a Y 191’1
Jj Ao 1 99 N; Iae N Ao Uszandun (Product category) MNHUA

(8)

)

(10)

(11)
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332 M3 AT 1agl5MannT MBA Analysis

o o a ] a 4 o 4 1
HannN1y MBA Analysis 61“19)'/11«!ﬂ'li%HluﬂﬁuﬁﬁW']L!ﬂ'lﬁ'JLﬂﬁW%ﬁﬁ?ﬂ’J'mﬁiJWl!‘ﬁsUﬂﬁﬂQiJ

a8 9 ¥y oa X

] Y ]
dumignAudendeo aeld Apriori algorithm TaefmuaA1aiuayUIUAT (Minimum Support)

{ o a { f J -2 13 1 a { 4
130 10% 1iude Aumninisdeunnimsemiiny 10% vzdelndunguuesdudninidoe

1 [ ] < ] a 4 [
59U ULUY (Frequent item sets) HFIA1MTALLINTIATIZH I 1FHENN1T MBA Analysis 18 2

[T

a1 94

=le

I Y a Y 1
1. Support Based Model 1114n13 19571 Support ¥99duAMaazlsznnuazszoznaly
v I A Y 1 o ] Y 1 a3 A ) a Y IS o
msdanudum luuaazdumriavesguadunioruadumuuiiuiladslunsm

o [ a Y A 2 a 4 @
Gﬂlﬂ’iu\ﬁ]ﬂ’JNﬁUﬂ1ﬁmjﬂ$ﬁM GTNfI UADUNITAUATIEHAINNANNIT MBA Support

Based Model analugili 16

MBA Support Based Model

y 4. 2 E o = ~
rdeynmasaduatnaustian Ganiaw 2564 quba
o nuaius 2565 wildlunisvageu

v
fwualian Support lAluMAATIZR WAy 0%

= o = I53 A v Y
LWE].].“ﬁﬁ7ll'ﬁﬂﬂll.ﬂi"\xﬂ“{l@ﬂilaﬂﬂﬂqmﬂuﬂ'ﬂ@
v

asrzimerudiiustenguaumiigndndanta

Taeldt Apriori algorithm smulusunsu Python
v

1A Support TesdufusazUssanitléan Apriori

. k3 v od oa W
algorithm wlglunisAimnaszozmansdaiudum

v

ﬁﬁwxmwm;ﬁmﬁuﬁuua:ﬁu @"mf;miz&J:maﬁﬁuﬁqﬂumﬁmﬁuﬁuﬁmﬁa:

Mavounldlunsiunm Uszum Ieglduuudasaeadinemans
srgzslunsIALAUEUA sinulusungu Excel Solver

v
Fraosguuuumsinifivdualundadum

3

; Ly
ATNAUMATLRRY TN NgIATD s Az AT

b4
Y

511 16 TuABUMIAATIZHAWWANNTT MBA Support Based Model
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= o A P 9 o A g‘/ ~ [ <3
Tagluyudiaoanuaaamaninlslunsmuiuszeznundungalunistamny

FumuaazdIznNaIunINanNIs MBA Support Based Model aattaadluaunsi (12) - (15)

[ d
auﬂ]i’)ﬂq‘digaﬁﬂ (Objective FllIlCtiOIl)Z
M N
Mlnz Z xi]- dl} Sj
i=1j=1

ouly (Constraint):

1) 1 funisiuldgega 3 dszandum (Product category)

inj < 3, Vie |

JjeJ
a Y < Y o ] A 1
2) 1 Usznnaun (Product category) ansanula 1 dumiansonnan

inj > 1, VjE ]
i€l

Ao & 9 "o v A Ag a v
3) NIAUNUVIZADIUNINUAINUADINIT N UMD U A
M
Z Xij = q;, V]
i=1
x;; = {0,1}
o 4
Mriuali:
a s A a 9 A A o v
NITIULNBDT dij D ITYTNINUDITAUA j LJJ?JQﬂTJN“VW]"ILLWiN I
A v X da a v .
q; A ANUADINITNUNNUTUA /
A 1 a Yy
S; 19 A1 Support YDITUA j
@ A A [ a Yy . 2 A o [ .
G]’JI,IJJ']' X o 1 LM@&@NiUﬂi%LﬂﬂﬂJ@ﬂﬁuﬂTJ Qﬂlﬂﬂ‘ﬂ@'lll,ﬂuﬂ 1
A A I = (] A
9 0 mmﬂuﬂimammu
Tag
. A = a X 4 v & a v o
1 19 1 93 M; Iﬂﬂ M a8 NUNMTIAUNUFAUATININUA

A = A a v &
j A0 1 3 N; Tag N Ao Uszandum (Product category) MINHUA

(12)

(13)

(14)

(15)



40

. I [ a 1
2. Association Rule Based Model t114n1519A1 Support vesdudiuaazilszianuas
a o 4 1A v ' . I [ o T o
Ansananuduwusvesnguauninina lift uniufatelunsdmmisiaia
a Y A 2 A 2,’, a 4 v o e
TUATNIHUIETY FINWVUADUNTITAUATIZCHAIUYIANN1T MBA Association Rule

Based Model Lmﬂﬂugﬂﬁ 17

MBA Association Rule Based Model

I I I =
ihdeyafdoduinudifion donay 2564 bl
Wou nuaiug 2565 wldlunismaaeu

v
fmuadnusueann Support, A1 Confidence waza

lift Ainesn1snaaedldlunisimsizit

¥
finsanauduniug Tnszsmenudiinsueanguduimiigndndente 1A Support YasAuusaY
YoanguauAaInAN Lift Tmeld Apriori algorithm snulusunsy Python Uszuamiiléann Apriori
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Y
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) { g ! v I A o .o
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a
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INAUANUANUTUNUTUINGUAUAIIINAN Lift t1aZ M1 Support ‘Vl"lﬂinﬂ Apriori

9
algorithm lagiiseazideansne Uil
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1. AFAIANUENNUTURINGUAUMAINAT Lift 71 14910 Apriori algorithm 1ag
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wiugaumniia Litt gangaluuaazg mdnsegIndnu wu e udn
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1 . 1 o Y = [ v 1w A = A a '
A1 Lift iM1nu 1.3 9zanaiaensagdngnu laln Ll‘l’fN%']ﬂiJIfJﬂWﬁﬂﬂgﬂfJUﬂ

U

o A a o Y 9
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U
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Q
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a

smualfsznndudfita Supportmwﬁﬂafflﬂ fuiunsadadudiuin
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qﬂ 1953 S1RN3AT Support 111AY 0.5 1'lATiAT Support A 0.1 azwa 155
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A

4
A1 Support 1171 0.3 Tunsaitlazinzgnaegnulaln Indrunun isadaun
4
nga
& A0 9y a = A Y vty 1 A &
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%

1 Y o Y 1 Y 13 [l [} 19 = I } a Y 1w 9
YU ﬂ”lNﬂ@]’EN'NGluE]LLGD'LfJu mu”lm"lﬂmanwwvumwm ﬂ”lﬂJﬁTJﬂiﬂ’JNﬁUﬂWQf]uklﬂ

Fa1Un15AT1EHA N EANN1T MBA Association Rule Based Model 9 11140
1 a 4 1 1 \ Yy a A A a 9 [ dy
AN5130195 Support A1 Confidence LAz lift 1ag9199991N1UINSNNITOIAIT
- Goh and Ang (2007) 81989 lutenansn4n3 1981 Support 1% A1 Confidence
40%, 50%, 60% Laza lift 1.0
9 Aa K =1 Y ]
- Yangetal. (2007)9199909 JuENE15DINT 159 Support 1.3% 71 Confidence
47.6% wazan lift 1.0

- Andrej Trnka (2010) 8199484 luonan589m15 191 Support 4% A1 Confidence

50% waz lift 1.0
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a s 1 @ A = Aa ..
TNITUADTNUANANAU INDANHINANTENUNUAD Association

Support 1% 2% 3% 4% | 5% [ 6% | 7% 1% | 4% | 7% 1% | 4% | 7%
Confidence | 50% | 50% | 50% | 50% | 50% | 50% [ 50% | 40% | 40% | 40% | 30% | 30% | 30%
lift 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
No. of
Association 13 6 2 2 2 2 1 14 3 2 15 4 3
rule
9INA15190 2 9z WUIINTINNAT Support 1R gaUUIZ danaTH T 149U Association rule

] ] 9
anad uazioiua1 Confidence 1 g9z 17§11 Association rule anauFUAY N1

o 1 a 14 I { 1
dl@smuammnimesvesnisnaassesnu 3 uuuNTA1 Support 1%, 2% 1ag 3%

Tag14a1 Confidence 50% 1MBININNAADINUNANNT MBA Association Rule Based Model 141

) v v
ATBUAGUTIUIY Association rule NGILAA AUAAIIUA13199 3

A 1 a 4 o
A1319N 3 AMNITIUNBDIVDINITNAADINTNYIANNI1T MBA Association Rule Based Model U943

LA
- ~ ~
N1IINAAD uuun 1 Hyun 2 HUUN 3
Support 1% 2% 3%
Confidence 50% 50% 50%
MINN0S
lift 1.0 1.0 1.0
Association rule 13 6 2
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3.4 INIFUMMNAMHUINKINZ AN
o 7 a Y o 1 Aa J Y @ .
traegluuumsvane@uainudrianinei lasldnannis ABC Analysis,
Y
9 [l [~
MBA Support Based Model 1182 MBA Association Rule Based Model 19 3 11 Ta luguaiau

H a Y o A
UASBUINTUM ﬂ\ul'ﬁﬂ\?iugﬂ‘ﬂ 18
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Bunyed
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Bunyoed

@ 510 S9 s8 s7

Rack for Product Ambient condition

Working . o
Table Rack for Product Ambient condition

S1 S2 S3 54 S5
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acyeiadey

Refrigerstor Refrigerator Refrigerator

1 2 3
|
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o o v o @ 1 Yy 13 g @ {
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@131\1ﬁ 4 gﬂuuumsﬂ”muﬂ%"uadﬁ}tmﬂuuamu’mmm

Quutdiu (R) FU19Y04 (S)
[~ H g‘/ {
R1 = quatdun 1 S1 = FUIVDIN 1
[~ H g‘/ {
R2 = quandui 2 S2 = FUIVBIN 2
Yy 13 A c’x}z ~
R3 = QUAIIUN 3 S3 = FUINIVDIN 3
Yy 1 d A H ~
R4 = Guangun 4 S4 = ¥UIIVDIN 4
Yy 1 d A 5 ~
RS = Guangui 5 S5 = %UIIVDIN 5
Yy 1 d A 5 ~
R6 = GUangui 6 S6 = ¥UIIVDIN 6
Yy 1 d A 5 ~
R7 = quangui 7 S7 = ¥UN9VBIN 7
Y 13 A c’x}z ~
R8 = qUaauN 8 S8 = FUINIVDIN 8
Y 13 A c’x}z ~
R9 = qUaauUN 9 S9 = FUINIVDIN 9
Y 13 A c’x}z ~
R10 = quataui 10 S10 = ¥119U997 10
Y 13 A
RI1 = quatdui 11
Y 13
R12 = uangun 12
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1%

MNMIANHUNIUIIE 1)

[
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MFI¥0 FUIUTTIZNNNINNUNIATITUADIALHUINIANTUA Az TZIaN Tﬂﬂmm

Y
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v
TIFDIIUIU 36,449 71INITUNANTAUADIMITAA (Fresh Food) ﬁﬁllﬂLﬁ@uﬁﬁﬁWﬂﬁJ N.¢. 2564
= A o < 2 o~ ! A ¥ & o pa
AUADUNNUNTINUD W.A. 2565 BIUNIHUA 22 ﬂq%ﬂi&ﬂ‘ﬂﬁuﬂ? LA A-V ﬂﬂllﬁﬂﬂiu@]’lﬁ’lﬂﬂ 5
o a s A ~ [ a Y [ . @ a 4
UININITUATISHT L‘WE]L“LI%EJ‘UW]EJ'iJﬂ']ﬁi]ﬂ'J'l\?ﬁuﬂ'lcl,uﬂa\ulﬂﬂ ABC Analysis NUNITUATIEN
AzN31Aa1A (Market Basket Analysis) L‘ﬁaﬁi}ﬁmm1§ﬂuuumii‘i’mwﬁuﬁ'ﬂuﬂé’aﬁmmzau

[

[ a dal a Y = = t:gll
AUNHANTTUNTEOT UM Taeiiseazoonndil

Y

a SA A v v . .
1. MIIATIEHANUNMIIAUNUTUARGT (Capacity Analysis)
I 9 9 o v Aa Y ' [
2. iAussmdeyansldszeznainsmauluads@ud neunmsdsuilga
FMUNUINMTIANIAUM
a 4 9 [ . Y] a 9 t& o 1
3. M3UAIIEH lagldrannis ABC Analysis TUA139A2198 UM Fa9z1i1yanm
a Id [ a
yosgumuudunanlumsnsdum
a d 9 o . = o =~ 1
4. msnasievlaeleiannis MBA Analysis ¥99241101511/@8unA1 Support,

A A 9
bi]

Confidence 118 lift iNoMINAGWENANFATUNTIAINT UM
3 9 9 o v Aa 9 [ o

5. AUIIVTIWTBYANMI leszeznaInsanuluadeaua vaensiliuilga
MuMiIMItaIedud saudeisanIzeznenouaza I sUTulganis
YSvdgenanssumssiaulagldvannisau (Lean) naganugde 7
152015 (7 Waste) (WO WAUINTLUIUNTIUAGIDIMITAA (Fresh Food) 111
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1JsgansnImuINIY
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Order SN SKU ID Quantity | Item Price | Category group
210916ENWKGVVE 11132930808_47024892797 3 8 A
210920PQ7XSDKJ 10032918994 67024784627 4 25 B
210920PCOM3THM 11033047971_94367568625 2 32 \')
210920PCOM3THM 11220416881 26902688675 1 129 C
210920PCOM3THM 3495384414 111124680785 1 67 P
210920PCOM3THM 4595358281 66571906598 1 58 A
210919P9GY5KFG 10333062479_27311330107 1 46 A
210919P9GY5KFG 10833320610 84375198170 1 9 A
210919P9GY5KFG 10833332559_47031016947 1 20 A
210919P9GY5KFG 11132877703 94362497004 1 20 A
210919P9GY5KFG 11133328615_47030997742 1 13 A
210919P9GY5KFG 11420416884 93663408980 1 19 S
210919P9GY5KFG 11832872555_94362258446 1 22 A
210919P9GY5KFG 4697624798 94375191024 1 13 A
210919P4EHBADK 11820416896_93663410024 2 12 A
210919P4EH6ADK 2982021216_101124679818 1 126 A
210919P4EHBADK 3695399156_66571906330 1 44 A
210919P4EH6ADK 4595338718_56571906728 1 34 A
210919P21Y75KR 10032918994 _67024784627 1 25 A
210919P21Y75KR 11220416881 26902688675 2 129 S
210919NYK23E2S 10333058301_101707733282 1 25 A
210919NYK23E2S 11033047971_94367568625 2 32 A
210919NYK23E2S 11631608364 84327027109 2 34 A
210919NYK23E2S 11929992036_76982344064 1 86 A
210919NYK23E2S 2982021216_101124679818 1 126 A
210919NYK23E2S 9190331838_111648661931 1 36 A
210919NWKYBYVV 11220416881_26902688675 1 129 S
210919NWKYBYVV 5495357794_36571941784 1 48 S
210919NWKYBYVV 6295336634 111124681760 3 25 A
210919MNOINK1U 10332888631_27308931135 1 32 A
210919MNOINK1U 11120416916_83663408082 1 15 A
210919MNOINK1U 11120416973_83663391933 1 22 A

a ¢ A ~ v g (Y] . .
4.1 fni’J!ﬂi"l%‘ﬁ‘wuﬂﬂﬁ‘i]ﬂ!ﬂﬂcluﬂﬁﬂ (Capacity Analysis)
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Y

A 4 v & A 9 a ° Yy 1 g g @ v
W'Ll‘1/]ﬂ'liﬁ]@LﬂUﬁuﬂ’]ﬂﬁ@ﬁﬂﬁﬂﬂﬂqmﬂﬂ"M I@ﬂﬂ?ﬂu@ﬂll%’lﬂu L“]Ju’fc].ﬂﬂiﬂ‘lcluﬂ'ﬁ%@l,ﬂﬂ

a v A A o [l
ATNABDINIVANYUN Y LW@ﬂﬂQﬂuﬂTiluT
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v

dﬂj ~ a 9 ~ 1y a o c;y/ 3 o
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A 1 Y 1 a3 =\ gj = [ g‘/ I A FY A . .
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uaz 1 SKU aunsanudaumla 10 Fu Tasagdaunsamnudumludumiu 12 n3eeldgga

£ q

2 % g9 o ° A 9 A < Yy g Y o A
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(¥U) / SKU NIviNA NIvuA (Fu)
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o ° a { ] g ° 2
msmaiudusmnaunsamnuluguiveslagege Taslisiuauguives
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b4 v b4 F Y

1 A 1 Y &2 Y <3 a

NINUA 10 ¥U LALFUI9992 4 FU FausazFua1u1sanuduaila 4 SKU (Stock
IS a 2 3 a g}.; 2

Keeping Unit) tag 1 SKU ihudumla 10 3u lesaglaunsomnudumlusuinwes 10 3uld

L& o ° a 4 g g o A
g 1,600 ¥U é]?\ﬁ?@ialjﬁﬂTiﬂTLJ’Jmi]1U’JUﬁUﬁI1VILﬂ1JEl,u“]5u’JN aauaadluaisen 7

v

d’ o a ad 3’, 3‘,
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v | Snnuaum @) U SKU NIUAUMNITINA
szian ¥4 | SKU/%u v P
/ SKU NIvNA (¥w)
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1w ldsuanudingriosasias lnasennndumiuimeesn aua 1y Fans sadumruadum

AINMANNT ABC Analysis @111509au9szinnvesdumld daaaslumsiai 12

M151eh 12 Yeyadwaunazyaa1vesduA M Nmal ABC Analysis

C 9005 698620 31.849% 32% A
A 21952 437888 19.96% 52% A
B 5554 289383 13.19% 65% A
M 1608 219532 10.019% 5% A
J 710 100624 4.59% 80% A
L 1652 98220 4.48% 84% B
D 1936 72501 3.30% 87% B
K 239 67469 3.08% 90% B
| 2273 48569 2.21% 93% B
0 149 37635 1.72% 9d% B
G 608 29581 1.35% 96% C
R 81 23468 1.07% 97% C
N 797 18163 0.83% 98% C
Q 549 13462 0.61% 98% C
H 111 11591 0.53% 99% C
£ 189 9890 0.45% 99% C
V 808 7253 0.33% 100% C
S a3 6237 0.28% 100% C
P 72 3028 0.14% 100% C
U 32 576 0.03% 100% C
T 9 351 0.02% 100% C
Total 48377 2194041 100%
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3. nauaum C Mlyamiosaz 5 vesdumlunds dsznovliUdredudnlszon G,
R,N,Q,H,E,V,S,P,Uaz T

) 1 a 9 1 v I A 9 1 o ] Y

yamvesdunmaazlsznnuazszeznelumssanuaui lunaazdmitiawead

[ A & a Y < o o A 2 A v & A 9 1

usdurTeruINduamNuiuatelumsinamszeznandungalunstanuduaiug

azsznn daaadluasnan 13 uazansnad 14 Taeldaunsn 8) — (1) #uTsunsy Excel

Solver

{ 1 a 1 v I A 1 o [
A5 90N 13 Hﬁﬂ?ﬂlﬂ\iﬁuﬁlﬂmﬁ%ﬂﬁ&ﬂ“ﬂ!m%i%ﬂﬁﬂ"I\ﬂ‘h!ﬂ?ﬁﬁ]ﬂlﬂ‘]_lﬁUﬁ)WGluLL@ﬁgﬁ"lllﬁu\iﬂJﬂ\‘]é}

1 3
LU
A B M J D K G Q H E
Value
Location 437888 289383 219532 100624 72501 67469 29581 13462 11591 9890
Distance
R1 4.2 183912%9.6 1215408.6 922034.4 422620.8 304504.2 283369.8 124240.2 56540.4 48682.2 41538.0
R2 4.8 2101862.4 1389038.4 10537536 482995.2 348004.8 323851.2 1419888 64617.6 55636.8 474720
R3 5.4 2364595.2 1562668.2 11854728 543369.6 3915054 364332.6 1597374 72694.8 62591.4 53406.0
R4 6.0 2627328.0 1736298.0 13171920 603744.0 435006.0 404814.0 177486.0 80772.0 69546.0 59340.0
R5 6.6 2890060.8 1909927.8 1448911.2 664118.4 478506.6 4452954 1952346 88849.2 76500.6 65274.0
Ré 7.2 3152793.6 2083557.6 15806304 724492.8 522007.2 485776.8 212983.2 96926.4 83455.2 71208.0
R7 7.8 3415526.4 2257187.4 17123496 784867.2 565507.8 526258.2 230731.8 105003.6 90409.8 771420
R8& 8.4 3678259.2 2430817.2 18440688 845241.6 609008.4 566739.6 2484804 113080.8 97364.4 83076.0
R9 9.0 3940992.0 2604447.0 1975788.0 905616.0 652509.0 607221.0 266229.0 121158.0 104319.0 89010.0
R10 2.0 875776.0 578766.0 439064.0 201248.0 145002.0 134938.0 59162.0 26924.0 23182.0 19780.0
R11 1.4 613043.2 405136.2 307344.8 140873.6 1015014 94456.6 414134 18846.8 162274 13846.0
R12 0.8 3503104 231506.4 175625.6 80499.2 58000.8 53975.2 23664.8 1076%.6 9272.8 7912.0
A 1 a Y 1 v I A Y 1 o T
ATTNN 14 ll“ﬁﬂ1511’8)\‘]ﬁﬂﬂ%i@lﬁ%ﬂigm‘ﬂua$§$88‘VINcl.uﬂﬁi]ﬂlﬂﬂﬁl‘lﬂﬂuu@ﬂg@”IL!‘H‘LNEU’EN
g a 9y
FUINTUA
C | L o] | R N \ S P U T
\ Value
Location . 698620 48569 98220 37635 23468 18163 7253 6237 3028 576 351
Distance ™-_
s1 4.2 2934204.0 203989.8 412524.0 158067.0 98565.6 76284.6 30462.6 26195.4 127176 2419.2 1474.2
s2 5.2 3632624.0 252558.8 510744.0 195702.0 1220336 94447.6 377156 32432.4 15745.6 29952 1825.2
S3 6.2 4331444.0 301127.8 608964.0 233337.0 145501.6 112610.6 44968.6 38669.4 18773.6 3571.2 2176.2
54 7.2 5030064.0 309696.8 707184.0 270972.0 168969.6 130773.6 52221.6 44906.4 21801.6 4147.2 2527.2
S5 8.2 5728684.0 398265.8 805404.0 308607.0 192437.6 148936.6 59474.6 511434 24829.6 47232 2878.2
S6 6.2 4331444.0 3011278 608964.0 233337.0 145501.6 112610.6 44968.6 38669.4 18773.6 3571.2 2176.2
s7 5.2 3632824.0 252558.8 510744.0 195702.0 122033.6 944476 377156 324324 157456 29952 1825.2
S8 4.2 2934204.0 203989.8 412524.0 158067.0 98565.6 76284.6 30462 .6 26195.4 127176 24192 14742
s9 3.2 2235584.0 155420.8 314304.0 120432.0 75097.6 58121.6 23209.6 19958.4 9689.6 18432 11232
S10 22 1536964.0 106851.8 216084.0 82797.0 51629.6 39958.6 15956.6 137214 6661.6 1267.2 772.2
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1. MBA Support Based Model iiupaumsiiniziaaaaslugilii 16

9

2. MBA Association Rule Based Model Jtuaoumsnsigriaaaaslugili 17

4.4.1 31nT12% 1A% MBA Support Based Model
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In [63]: frequent_itemsets = apriori(basket_sets max_len = 6, use_colnames=True)

frequent_itemsets.sort_values('support', ascending=False).head(15)

support itemsets

1
10
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20
15

13

16
14
17
19
18

0.563187
0.492108
0.283771
0.123980
0.096223
0.092087
0.089365
0.063677
0.050180
0.038206
0.036356
0.035485
0.014368
0.013933
0.013171
0.010776
0.006858
0.006749
0.004463
0.002721
0.000653
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1103109 23 uaasa Support Tuudazilsziandud Tavaziih 115 lumsIinsgiaae

[

v 9
Hann13 MBA Support Based Model #43i518az1089033

- FuMlsznn C a1 Support A9 0.563 1130 56.3%

1
)]

umlszian A 31 Support A0 0.492 H3® 49.2%

b

- FuMilszinn B A1 Support B 0.284 1130 28.4%

)}

k) =W A A
- @umlszan D UA1 Support AB 0.124 ©30 12.4%

)}

Y I~ A A
- @umlszan 13a1 Support A9 0.096 130 9.6%

Y A A A
- Fumlszian M UaA Support A0 0.092 #30 9.2%

D

- Fumilsznn L 3a1 Support Ao 0.089 130 8.9%

D

umlszian N 31 Support A0 0.063 W39 6.3%

1
2D

1
2}

Y A A A
umszinn J 181 Support 1D 0.050 30 5.0%
a Y ISUA A A
- aumlszan G UA1 Support A 0.038 W30 3.8%

9 =W =) G
umMUsznn v 1a1 Support 19 0.036 150 3.6%

1
2D

9 =i = G
umMUszinn Q WA Support B 0.035 150 3.5%

1
2D

9 =W A G
uMUszinn K 1a1 Support A0 0.014 150 1.4%

1
2D

)}

k) a0 = A
- @umlszan E U1 Support 7B 0.014 130 1.4%

Y = A A
uMsz1nn O WA Support A0 0.013 130 1.3%

1
E2)))

9 =) = G
umMUsznn H a1 Support A0 0.011 %50 1.1%

1
2D

9 = A A
umMUsztnn R UaA1 Support 7D 0.007 139 0.7%

1
2D

D

9 S 1 A A
- gumysznn P A1 Support 1D 0.007 ©3D 0.7%

)}

Y A 1 A A
- @umilszan S UaA1 Support A0 0.004 150 0.4%

)}

Y = A A
- @umilszan U Ua1 Support A 0.003 #30 0.3%

a 9

- @uflszan T 3A1 Support AB 0.001 1138 0.1%

v Y v
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{ 1 a 1 v & A [ o [
A1519N 17 A Support SUENﬁuﬁ'nmazﬂS:Lﬂmmzizﬂzmﬂumi%ﬂmUﬁuﬁlﬂmmazmtmm

Y 1
VDIQUBIEIU
A B D M J G Q K E H
Support
Location 49.2% 28.4% 12.4% 9.2% 5.0% 3.8% 3.5% 1.4% 1.4% 1.1%
Distance
R1 4.2 21 1.2 0.5 04 0.2 0.2 0.1 0.1 0.1 0.0
R2 4.8 2.4 1.4 0.6 0.4 0.2 0.2 0.2 0.1 0.1 0.1
R3 5.4 2.7 1.5 0.7 0.5 0.3 0.2 0.2 0.1 0.1 0.1
R4 6 3.0 1.7 0.7 0.6 0.3 0.2 0.2 0.1 0.1 0.1
R5 6.6 32 1.9 0.8 0.6 0.3 0.3 0.2 0.1 0.1 0.1
R6 7.2 3.5 2.0 0.9 0.7 0.4 0.3 0.3 0.1 0.1 0.1
R7 7.8 38 2.2 1.0 0.7 0.4 0.3 0.3 0.1 0.1 0.1
R8 8.4 a1 2.4 1.0 0.8 0.4 0.3 0.3 0.1 0.1 0.1
R9 9 4.4 2.6 1.1 0.8 0.5 0.3 0.3 0.1 0.1 0.1
R10 2 1.0 0.6 0.2 0.2 0.1 0.1 0.1 0.0 0.0 0.0
R11 1.4 0.7 0.4 02 0.1 0.1 0.1 0.0 0.0 0.0 0.0
R12 0.8 0.4 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
A 1 a Y 1 v I A Y 1 o T
#1379 18 A1 Support vosgumuaazUsemnazszaznie lumstanudum luuaazdumiig
g a Y
YDIFUINWTUA
© | L N A (o] R P S U T
\Supporr
Location D‘»stan;e\\ 56.3% 9.6% 8.9% 6.4% 3.6% 1.3% 0.7% 0.7% 0.4% 0.3% 0.1%
S1 4.2 24 0.4 0.4 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0
S2 52 29 0.5 0.5 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0
S3 6.2 3.5 0.6 0.6 0.4 0.2 0.1 0.0 0.0 0.0 0.0 0.0
s4 7.2 4.1 0.7 0.6 0.5 03 0.1 0.0 0.0 0.0 0.0 0.0
S5 8.2 4.6 0.8 0.7 0.5 0.3 0.1 0.1 0.1 0.0 0.0 0.0
S6 6.2 3.5 0.6 0.6 0.4 0.2 0.1 0.0 0.0 0.0 0.0 0.0
s7 5.2 29 0.5 0.5 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0
S8 4.2 24 0.4 0.4 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0
S9 3.2 18 0.3 0.3 0.2 01 0.0 0.0 0.0 0.0 0.0 0.0
510 2.2 1.2 0.2 0.2 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
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MBA Support Based Model (Heat Mapping)
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a7 c1s c19 c20 el NV2 NV3 | Nva
B1 B2 83 B4 8BS |R4
S9 S2 A26 A27 A28 A29 A0 |pg
c13 c14 c1s 16 = @ o = I
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4.42 N5 wﬁ 1a873%5 MBA Association Rule Based Model

o a d .. v A 2 1

M3 UAT1ZH MBA Association Rule Based Model Tngldaoyaluadedumaainon
a = A v J o [ ~
FAIAN WA, 2564 JUDI ABY QUAWUT W.A. 2565 TasimuanIsnaaonaaalumsen

3 WOANEIAMULANAITEHIA5V09A Support NAZTINAAD Association Rule

44.2.1 aLﬂiW‘Iﬂﬂ 875 MBA Association Rule Based Model 4 1

1191 Support, i1 Confidence a1 lift ¥0IN15NAABIUVUN 1 Support 1% Confidence

Y A

[ ! a L4 v o 1A § 4
50% Lift 1.0 aaaaslunsen 3 llTJLﬂ313TTTT1ﬂ'ﬂNﬁﬂwu‘ﬁﬂlﬁ]ﬂﬂquﬁuﬁﬁﬁaﬂﬂ%ﬁﬂﬂ%@ Tag

U

19 Apriori algorithm A1u T1)51n5u Python Aanaaalugili 26

#Support 1% confident50% Lift 1.0

frequent_itemsets = apriori(basket_sets,| min_support=0.01,| max_len = 2, use_colnames=True)

frequent_itemsets.sort_values('support', ascending=False).head()

support itemsets

2 0563187 ©
0 0492108 A)
1 0283771 ®)

17 0254163  (C,A)
16 0202133 (A B)

#Supportl¥ confident50% Lift 1.0

rules = association_rules(frequent_itemsets, metric="1ift", min_threshold=1)

rules[ (rules['lift'] >= 1.0) &
(rules['confidence'] >= 0.5) ]

rules.sort_values(['lift', 'confidence’, 'support'], ascending=[False,False,False]).head()

q pp quent support  support lift g
23 (N) (0] 0.063677 0.096223 0.021988 0.345299 3.588533 0.015860 1.380443
22 (0] (N) 0.096223 0.063677 0.021988 0.228507 3.588533 0.015860 1.213650
19 Q) (D) 0.035485 0.123980 0.012953 0.365031 2.944282 0.008554  1.379626
18 (D) Q) 0.123980 0.035485 0.012953 0.104478 2.944282 0.008554 1.077042
24 ) L) 0.050180 0.089365 0.011320 0.225597 2.524428 0.006836  1.175917

{ a J v v 1A @ 1 {
gﬂﬁ 26 Wﬁ'JLﬂ313141(71?]')1“ﬁllWLl‘ﬁ"ll'ENﬂ@ﬂﬁu?gﬁﬁ1ﬂﬂﬂﬂﬂ1ﬁﬂ'ﬁﬂﬂﬁ@ﬂ Ll“]J‘]J“I?I 1
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a @ 4 1A 1 [ { %
W‘i]Tiﬂ!']ﬂ’NﬁJﬁiJWl!‘ﬁﬂJﬂ\iﬂQiJﬁuﬁ}']ﬁ]'lﬂﬂW lift Aguaaelun1s e 21 “T);\Tllﬁjﬁ]'lﬂﬂWi

a L4 v v 1A Y o A
WUATICHVIANUTUNUDUDINQUAUAM muﬁ@ﬂugﬂ‘n 26

M99 21 waasANuduRusveInguauRuaazlszan uuui 1

Antecedents Consequents Support Confidence Lift
1 B A 20.2% 71.2% 1.4475
2 A B 20.2% 41.1% 1.4475
3 D A 6.1% 49.3% 1.000%
4 A D 6.1% 12.4% 1.0009
5 J A 2.8% 56.0% 1.1461
6 A J 2.8% 5.8% 1.1461
7 N | 2.2% 34.5% 3.5885
8 | N 2.2% 22.9% 3.5885
9 L D 2.2% 24.6% 1.9845
10 D L 2.2% 17.7% 1.9845
11 Q A 2.1% 60.1% 1.2217
12 A Q 2.1% 4.3% 1.2217
13 D M 1.7% 13.8% 1.4969
14 M D 1.7% 18.6% 1.4969
15 D N 1.6% 13.0% 2.0406
16 N D 1.6% 25.3% 2.0406
17 J D 1.5% 29.7% 2.3970
18 D J 1.5% 12.0% 2.3970
19 | D 1.4% 14.6% 1.1770
20 D | 1.4% 11.3% 1.1770
21 Q D 1.3% 36.50 29443
22 D Q 1.3% 10.4% 29443
23 L J 1.1% 12.7% 25244
24 J L 1.1% 22.6% 25244
25 \ D 1.1% 30.2% 2.4391
26 D v 1.1% 8.9% 2.4391

1 9
1103190 21 ginsananuduiusvenguaud1nIng Lift Taslisvazidoasail
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a Y (Y

1 v o 4 1 a 1
- ngududlszan A Tanuduniuslumssegnuaumszian D drea1 Lift 1.0009

aQ

1 o [ 1 9 1

FaliA1roon11ANNANNUTIEnIInquaum A Aungquausl B3¢ luamisodug

a

Y a Y

WnguAUM A Aunquaum D 18

N
[

A

" a9 o W Y

Y
quanAszan N ianudusius lumssegiuduailszinn I A1en1 Lift 3.5885

1
2

ke

" a9 v v (Y

- nguaudilszan D anwdnius lumssegiudumilszinn Q arenn Lift 2.9443
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MBA Association Rule Based Model Type 1

R12 R11 R10

Shipping Area
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MBA Association Rule Based Model Type 1 (Heat Mapping)
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4422 3Lﬂi1$1ﬂﬂ 875 MBA Association Rule Based Model 41U 2

1191 Support, i1 Confidence LAz lift YOINITNAADILUUAN 2 Support 2% Confidence

Y A

k4
50% Lift 1.0 ﬂ\‘ll!ﬁﬂ\ﬂuﬁﬁ%‘m 3 3JTJLﬂi']uﬂﬂ']ﬂ’J'lilfﬁquﬁGU@QﬂailﬁuﬂWﬂ ﬂﬁ}']!,af)ﬂ“?)'@ Tag

19 Apriori algorithm A1 T51n51 Python sauaaalugili 29

In [4]: #Support2% confident58% Lift 1.6

frequent_itemsets = apriori(basket_sets,|min_support=0.82f max_len = 2, use_colnames=True)

rules = association_rules(frequent_itemsets, metric="1ift", min_threshold=1)

rules[ (rules['lift’'] »= 1.0) &
(rules['confidence'] »= 8.5) ]

rules.sort_values(['lift’, 'confidence’, 'support'], ascending=[False,False,False]).head(50)

1t[4]:

A antecedents consequents antecedent support consequentsupport support confidence lift leverage conviction
1 (N) (0] 0.063677 0.096223 0.021988  0.345299 3.588533 0.015860  1.380443
10 (0} (N) 0.096223 0.063677 0.021988  0.228507 3.588533 0.015860  1.213650
8 L) (D) 0.089365 0.123980 0.021988  0.246041 1.984532 0.010908  1.161895
9 (D) (L) 0.123980 0.089365 0.021988  0.177349 1984532 0.010908  1.106951
1 (B) (A) 0.283771 0.492108 0.202133 0712313 1.447472 0062488  1.765431
0 (A) (B) 0.492108 0.283771 0.202133 0410750 1.447472 0.062488  1.215493
7 (o)} (A) 0.035485 0.492108 0.021334  0.601227 1.221737 0.003872  1.273636
6 (A) Q) 0.492108 0.035485 0.021334 0.043353 1.221737 0.003872 1.008225
5 ) (A) 0.050180 0.492108 0.028301 0563991 1.146071 0.003607 1.164866
4 (A) ) 0.492108 0.050180 0.028301 0.057509 1.146071 0.003607 1.007777
3 (D) (A) 0.123980 0.492108 0.061065  0.492537 1.000872 0.000053  1.000845
2 (A) (D) 0.492108 0.123980 0.061065  0.124088 1.000872 0.000053  1.000123

‘]Jﬁ 29 Nﬁﬂlﬂ51°ﬂﬂ1ﬂ31ﬂﬁﬂwuﬁﬂl’t’]\1ﬂﬁllﬁuﬂWl'lllﬂ'J’ﬂEJNﬂﬁﬂﬂaEN !,l,‘ll“]J‘Vl 2
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{ v v 1A 1 {
A15197 23 Llﬁﬂ\iﬂ']'luﬁllwu‘ﬁsll@\iﬂquﬁu%’]il@]agﬂﬁglﬂﬂ UV 2

Antecedents | Consequents | Support | Confidence Lift
0 N | 2.1% 34.5% 3.58
1 \ N 2.1% 22.8% 3.58
2 L D 2.1% 24.6% 1.98
3 D L 2.1% 17.7% 1.98
a4 B A 20.2% 71.2% 1.44
5 A B 20.2% 41.0% 1.44
6 Q A 2.1% 60.1% 1.22
7 A Q 2.1% 4.3% 1.22
8 J A 2.8% 56.3% 1.14
9 A J 2.8% 5.7% 1.14
10 D A 6.1% 49.2% 1.00
11 A D 6.1% 12.4% 1.00

[

v 9
113190 23 ginsananuFuiusveInguauA11InaT Lift Taslisivazidoasail

1T Aa Ty A

Y =} o o ds’ 9 Y ' .
E’!Nﬁﬂﬂ’lﬂi$£ﬂﬂ I Nﬂ')’]llﬁllwu‘ﬁsllllﬂ']ic]f@ﬂﬂﬂﬁuﬂ'lﬂigﬁlﬂﬂ N @38A1 Lift 3.58

U

1
2

T A o 'y A

1Y = o J dy Y Y ! .
quﬁumﬂi:m‘n A 3Jﬂaiuﬁuwuﬁ1uﬂ1§%aﬂﬂuﬁuﬂ1ﬂizm‘ﬂ B a18a1 Lift 1.44

1
2

9
1T A (%

9 9 v 3 A [ Y ) 9 v & A Y 1 a3
- ﬂquﬁumﬂimﬂ‘n L A939ANUNYUIN muﬂquﬁumﬂizmm D Q939N UNQLBIIU

e bigunsadanngiuld

=2 = [ A
ﬁNﬁ"IﬂJﬁﬂLEUEJuﬁ";:‘]JﬂQLLﬁﬂ\‘liM@TﬁN‘V] 24



71

A o v 7 " A 9 1 A
ATTNNN 24 ﬁ;ﬂmmﬁuwuﬁﬂlmﬂquﬁumlmazﬂizmw HyuUnN 2

Group |Category Group
1 C
2 A B
3 D
4 L
5 | N
6 M
7 J
8 G
9 \
10 Q
11 K
12 E
13 o
14 H
15 R
16 P
17 S
18 U
19 T

Tagthdoyanwuaasluaisied 24 midraesgiuuumstaiedum luadeaunanns

MBA Association Rule Based Model 411104 2 99z fviualidszinndusiindian Support 110

P
{ = Y Aa

A 1 Y] A A 1Ay a Yy A ' Y
‘V]q@] E]gclﬂﬁ Uwuﬂ%ﬂﬁ\iﬁuﬂ’lﬂ’]ﬂﬂqﬂ LlagﬂﬁglﬂﬂﬁUﬂ']ﬂNﬂ’l Support uﬁlﬂﬂﬁ,{ﬂ @gllﬂaﬂﬂ
PR .

= =5 1T A =S [ d‘
nundadeaaumInNga daaaaluzila 3o

MBA Association Rule Based Model Type 2

Shipping
Area

517 30 MmsvaeduA luAGInINMENNIT MBA Association Rule Based Model 111171 2



72

=

5IUDIFIEUITOE319 Heat mapping HAAITZELNINNAGIUHUIVOITUAIUDIVT D

k4 Y
'w 1 Y o lw 1 d'

A A .. ° Yy A A A
NWUNIAN (Shlppll’lg area) Iﬂﬂﬂ’]ﬂuﬂiﬁﬁLSUf]')llﬁﬂ\‘]ﬁgﬂgﬂ'mﬂclﬂaﬂﬂwumﬂﬂﬁ\n\ﬂﬂcﬂqﬂ LUae

3
A o

a < Y < , < o 4
AUANLLTPANTS 8%1Qﬂ1ﬂﬁﬂﬂwuﬂﬂﬂﬁiu1ﬂﬂq¢l muﬁﬂﬂugﬂm 31

MBA Association Rule Based Model Type 2 (Heat Mapping)

S6 R9
VN1 V,N2 VN3 VNG
RS
s7 R7
L1 L2 L3 LLa
R6
s8 S3 86 87 B3 BS B0 |ps
OR1
(=t cis c19 c20 OR2 LLE R R B1 B2 83 B4 Bs
R4
59 52 26 a27 A28 A29 430 |p3
3 c1a c1s 16 cs [ c7 ca
A21 A22 A23 A24 A25 R2
S10/ S1 Al6 AL7 Alg A19 A20 R1
[=] c10 c11 c12 a 2 o ca
o AL a6 a1
Az AT AL2 .
@ short distance
] A3 A8 A13
E Medium distance
< Ad %) a14
=)}
£ As AL5 . Long distance
o
2
= R12 R11 R10
(7]

3191 31 MBA Association Rule Based Model 1111171 2 (Heat Mapping) LA43 282N 19910

o ] a F) a y {0 1 - 5
fursvesdudaudeusnanuiiads (Shipping area)

Y
v [

' ¥ 1 ' Y
MNToYANINUA 36,449 MTIF0 AWITDMIAUNAYIZIZNNGIGAVDILAAZAITIT0

a 4 H [
Taal¥n13A3121 828 MBA Association Rule Based Model MUV 2 T3282N14 6.99 1UATA0

o & X
AL D



]
(o))

73

4423 aLﬂﬁz‘lﬂﬂ 875 MBA Association Rule Based Model 410U 3

1191 Support, A1 Confidence LAz A1 lift YOINITNAADILUUAN 3 Support 3% Confidence

. [ A a o Y] v ¢ 1A Y A Y A g
50% Lift 1.0 aaaaslunsen 3 UNMUATEUHIANNUTNNUTUDINQUAUATNYNAUNDNYD Tag

U

19 Apriori algorithm A1 T51n5u Python audaalugii 32

. #Support3% confident50% Lift 1.0
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MBA Association Rule Based Model Type 3
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MBA Association Rule Based Model Type 3 (Heat Mapping)
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Q

g a v SSA Ay = Y < .
NITINUTUA LlﬁgﬂﬂﬁﬁcﬂﬂﬁUﬂT 5'Jllﬂ\‘]ﬂ']ﬁﬂ'lﬂﬂllﬂ?ﬂﬂ']ill@\uﬁu (Visual

Control) Iﬂﬂﬂ1ﬁﬁ1ﬂ1€lﬁ$‘].ql@]°”l!!,ﬁ1iﬁ 1IN159a71 Standard Operation Procedure
3 A o a

(SOP) ﬂl@ﬁﬂ?ﬁltW‘ﬂﬁuﬁ}T Llﬁ$ﬂ']ﬁuﬂiJ”I@lﬁﬂTLlﬂTﬁ@]i?%ﬁ@UﬂmﬂTWﬁuﬁﬁ (QC

Checking standard)

= 3 o v A 1o &
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9
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Y
M lundeduMeI13an (Fresh Operation) NINUM NTTHLN 42 1WIAT 1HAD
=
(e 5 10A3
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3. anugidennmsnasu ln,
NANITNAADIAINNENNIT MBA Association Rule Based Model 40U 1 WU
MIVIMITAMITUMIUAGITINITOANTLHLNINN 7.45 IUAT IMAD 6.81 1UAT

a
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[ = t;y/ o zi’ Ya . =
Usudasudunoumsdesdo laa 1435015 Cross Docking 381013 DQAANT

v & a 9 o Y o q Ya 9 v A Y =
%mﬂUﬁuﬂﬂuﬂm'lmmz‘nﬂwﬁummﬂmmwmmqa@uaﬂm 34N

a g )

[ 1 A @ 1 ya F) A
320201 TUMITATIAUAIIN 42 F2 T4 1A 31 $2 11 dama liaumnruaeIy

A 2 a g v
AARNN 8.88% LHA® 4.90% %Qﬂﬂ!fﬂuiﬂﬂﬁz 44.82

P2 [ [ a Y v Aa Y v
Jawsaaglldnmsdsudzamstaneaud luadsdumiaunannis
. o o ' (% a 9
MBA (Market Basket Analysis) 921013 0MHUAAILHUINTIAINVDITUAININAIIN
9y Y 9 a Y 2L oA v I a Y
ABIN13V0IgNALAZIN laNYANTTUVDIGNAT TINDITINTZEZ NI UM ITANUTUM

1 v I A v Aa @ { ] 1
tosnmstamnudud luaaed@ufiaundannis ABC Analysis Nogsgjariuyanives
a I @ 1 o o 4
duaniunan lugruvesnisdsvdgenszuaunislasldndannisawive 1%

) = a a dal a d‘ 1 A 1 g’/ 9
nszuIUMIMNUlssEnTamuniu aanenssui lumuyaal (NVA) sounald

(% o w . o ; o ] [ Y
nann1s N13A199 (Eliminate) N1553UNU (Combine) N159A 111 (Rearrange) AR REYY
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]
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= I Y & 9 o A A
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a I o ' 1
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MNMMIANEIITY 501515 FednianIsneemsdataz NIz UIUNITVI00N

o [ v a a a Jdad a J ' v I a
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IS { ) o { [ 3 a A
(Market Basket Analysis) 1 uguuuiuizaudmsvusinndeanissanoduaing

v Jdo Y Ao

o [l o v o P v I a [ I A
AIMNANNUD u@giﬂé}ﬂuﬁ1hﬂ§]ﬂ’ﬂhﬁﬂwu‘ﬁ G’]?\‘]ﬂ'lii]@l,ﬂﬂﬁuﬂﬂﬂ 5$8$Vl1ﬁclﬂé}ﬂﬂﬁu°ﬂ

[ o w I [l o A a A o @
A flmmmmyLﬂuamqmﬂuaxwfwnﬂimmwaﬁlumimﬂummwumm"lﬁj

Y
v v A
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Aa o 1 (] 1 o [ a 4
2. ﬂm*ﬂstulemﬂzﬂanﬁamimwaﬂmmmﬁzwlzﬂ%’mam (Market Basket
. o 4 J . . zﬂl ) 9 o 1
Analysis) HagNHANUAUNUD (Association Rule) wini 1 I luudveanis
a v Yy X av 2y Yo Pl
ADUAUDINGANTTUUASANIUADINITVDIQNA FaauIveil lasinl sy Tewives
% a r'd @ Y] 4
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ANITAUAN
[ = v A Y Aaw
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MANUHIN D
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VoUAMAIFOUALATAUIUNITLIZN

9
U

4
FOAIWAADY TINAN WA, 2564 - QUATHUT W.A. 2565

Order SN
210916ENWKGVVE
210920PQ7XSDEK]
210920PCOM3THM
210920PCOM3THM
210920PCOM3THM
210920PCOM3THM
210919P9GYSKFG
210919P9GYSKFG
210919P9GYSKFG
210919P9GYSKFG
210919P9GYSKFG
210919P9GYSKFG
210919P9GYSKFG
210919P9GYSKFG
210919PAEHOADK
210919PAEHGADK
210919PAEHG6ADK
210919P4AEHGADK
210919P21¥75KR
210919P21Y73KR
210919MNYK23IE2S
210919MNYK23E25
210919NYK23E2S
210919MNYK23E2S
210919MNYK23IE2S
210919MNYK23E25
210919NWEKYBY WV
210919MNWEKYBYWW
210919MNWEYBYWW
210919MIMOIMNELIL
210919MIMNOINK1U
210919MIMOIMNELY
210919MIMOIMNELIL
210919MIMOIMNELIL
210919MINOINK1IU
210919MIMOIMNELY
210919MIMOIMNELIL
210919MG3X0ANX2

Quantity Item Price Category group
a3 A
25 B
32V
129 C
67 P
58 A
a6 A
9 A
20 A
200 A
13 A
19 5
22 A
13 A
12 A
126 A
a4 A
34 A
25 A
129 5
25 A
32 A
34 A
30 A
126 A
36 A
129 5
48 5
25 A
32 A
15 A
22 A
20 A
27 A
9 A
23 A
21 A
9 A

e il R e e e i L A e e e e A N A e N e e e I e e e e e e e e B R
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ulviiluugag condition

Order SN
210916ENWKGVVE
210920PQ7XSDKJ
210920PCOM3THM
210920PCOM3THM
210920PCOM3THM
210920PCOM3THM
210919P9GYSKFG
210919P3GY5KFG
210919P3GY5KFG
210919P9GYSKFG
210919P9GYSKFG
210919P3GY5KFG
210919P3GY5KFG
210919P3GY5KFG
210919PAEHBADK
210919PAEHBADK
210919PAEHBADK
210919PAEHBADK
210915P21Y75KR
210919P21¥75KR
210919NYK23E2S
210919NYK23E2S
210919NYK23E2S
210919NYK23E2S
210919NYK23E2S
210919NYK23E25
21091SNWKYBYVV
210919NWKYBYWVV
210919NWKYBYVV
21091SMNO1INK1U
21091SMNOINKLU
210919MNOINK1U
210919MNO1INK1U
21091SMNO1INK1U
21091SMNOINKLU

Quantity Item Price Category group

N R R R R LR R R R ERNE DR R SR RSB SRR SRR R RSB

8 A
258
EFY
129 C
67 P
58 A
465 A
9 A
20 A
20 A
13 A
195
2 A
13 A
12 A

Current distance

ABC

31
6.6
6.2
3.8
74
3.1
3.1
31
31
3.1
3.1
74
31
31
3.1
31
31
31
3.1
74
31
31
3.1
31
31
31
7.4
74
31
31
3.1
31
31
31
3.1

MBA (Support)

31
6.6
6.2
3.8
7.2
3.1
3.1
31
31
3.1
3.1
7.2
31
31
3.1
31
31
31
3.1
7.2
31
31
3.1
31
31
31
7.2
7.2
31
31
3.1
31
31
31
3.1

MBA (Associate) - 1
31
6.6
6.2
3.8
7.2
3.1
3.1
31
31
3.1
3.1
7.2
31
31
3.1
31
31
31
3.1
7.2
31
31
3.1
31
31
31
7.2
7.2
31
31
3.1
31
31
31
3.1

MBA (Associate) - 2
3.1
6.6
6.2
3.8
7.2
31
31
3.1
3.1
31
31
7.2
3.1
3.1
31
3.1
3.1
3.1
31
7.2
3.1
3.1
31
3.1
3.1
3.1
7.2
7.2
3.1
3.1
31
3.1
3.1
3.1
31
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~ % ] o 1T Aa 9 Y 1 o W dy
gﬂ‘ﬂ U-1 mwmamamimizaz‘wNqqqﬂmﬂmgmmﬁumﬂﬂi}uummgmaz ANTIYD
Y A oA
TasldinsoaloPivot
Original
Order SN Category group| Current distance

210916ENWEKGVVE A 7.5 Order SN - Max of Current distance
210920PQ7X5DK) B 4.8 2. 11227E+13 8.2
210920PCOM3THM W' 8.2 2108313CB3XYED 8.2
210920PCOM3THM Cc 4.2 2108313DPIETXA 8.2
210920PCOM3THM P 6.2 2108313F4A2DEB 8.2
210920PCOM3THM A 7.5 2109013RTSISTS 8.2
210919P3GY5KFG A 7.5 210901352WW3PX 7.5
210919P9GYSKFG S 1.2 210901354E100M 7.2
210919P4EHBADK A 7.5 2109014N3TM706 1.5
210919P21Y75KR A 7.5 2109014QVESDGE 8.2
210919P21Y75KR S 1.2 21090152WADHF1 8.2
210919NYK23E25 A 7.5 21050155CIDBHN 7.2
210919NWEYBY WV 5 7.2 21050156F6BBPQ 7.2
210919NWEYBY WV A 7.5 21090156HSJ886 8.2
210919MNOLINKLIU A 7.5 21090157MMSVSF 7.2
210919MG3X9AX2 A 7.5 210901592RRVIMN 8.2
210919MG3XIAKX2 S 7.2 2109015E48B20N 8.2
210916EPSINEVE A 7.5 2109015GTYBESMQ 8.2
210919M225NHVA A 7.5 2109015MATWNAD 8.2
210919M225NHVA 5 7.2 2105015UTKC1U2 8.2
210918HOX1UOPX 5 7.2 210901607M22B9 8.2
210919KUYBRPVE S 1.2 210901601DEYE4Y 8.2
210918KHGSEBAG S 1.2 21090161JF8567 8.2
210918KHGSEBAD A 7.5 21090161MG17CM 1.2
210917H15URYIG A 7.5 21090265DF 767 1.2
210917H15URYIG 5 7.2 21050268DB0G5E 8.2
210917F2ENY1UG A 7.5 21090268Y5C1FH 8.2
210917F2ENY1UG 5 7.2 21050269BD71AK 7.2
210918JTYBUBBK A 7.5 2109026AKHB9B4 8.2
210918JT4SD5IW A 7.5 2109026APEJPKE 8.2
210918JTASD5IW S 7.2 2109020BC0OYTEP 1.2
210918JEAHMM 7N A 7.5 2109027255GXT2 1.2
210918HMSN3R5P A 7.5 21050276MDEATC 8.2
210918HMSN3R5P 5 7.2 21090276 XP3C2Y 7.2
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v k4 v
37U 1-2 MpduMImszeznIgeganInduisduRveAazMd reNgnIniT oIy
Hann3s ABC veendsdumnsaian Tagldinsediie Pivot
ABC Condition
Order SM Category group| ABC Row Labels - |Max of ABC

210916ENWKGVVE A 3.1 2.11227E+13 6.2
210920PQ7XSDKJ B 6.6 2108313CB3XYBD 8.2
210920PCOM3THM v 6.2 2108313DPJSTXA 8.2
210920PCOM3THM C 3.8 2108313F4A2DSB 8.2
210920PCOM3THM p 7.4 2109013RTSJ5TS 8.2
210920PCOM3THM A 3.1 210901352WW3PX 3.1
210919PIGYSKFG A 3.1 2109013S4EJ00M 7.4
210919PIGYSKFG S 7.4 2109014N3TM706 3.1
210919P4EHBADK A 3.1 2109014QVESDGS 8.2
210919P21Y75KR A 3.1 21090152WADHF1 8.2
210919P21Y75KR S 7.4 21090155CJDBHN 7.4
210919NYK23E2S A 3.1 21090156F6BBPQ 7.4
210919NWKYBYVV S 7.4 21090156H51886 8.2
210919NWKYBYVV A 3.1 21090157MMIVSF 7.4
210919MNOINK1U A 3.1 210901592RRVMN 8.2
210919MG3X3AX2 A 3.1 2109015E48B20N 8.2
210919MG3X3AX2 S 7.4 2109015G7YBSMQ 8.2
210916EP9INEVB A 3.1 2109015MATWNAD 8.2
210919M225NHVA A 3.1 2109015UTKC1U2 8.2
210919M22SNHVA S 7.4 210901607M2289 8.2
210918HQX1UOPX 5 7.4 21090161DEY64Y 8.2
210919KUYGRPVE S 7.4 21090161JF8S67 8.2
210918KHGSEBAG S 7.4 21090161MG17CM 7.4
210918KHGSEBAG A 3.1 21090265DF76V7 7.4
210917H15URYIG A 3.1 21090268DB0658 8.2
210917H15URYIG S 7.4 21090268Y5C1FH 8.2
210917F2ENY1UG A 3.1 21090269BD71AK 7.4
210917F2ENY1UG g 7.4 2109026 AKHE9B4 8.2
210918JTY8UBBK A 3.1 2109026APEJPKB 8.2
210918JTASD5IW A 3.1 2109026BCOYTSP 7.4
210918JTASD5IW S 7.4 2109027255GXT2 7.4
210918JEAHMM7N A 3.1 21090276ND8QTC 8.2
210918HMSN3R5P A 3.1 21090276XP3C2Y 7.4
210918HMSN3R5P S 7.4 2109027AV3V5E3 8.2
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li} d‘ v = 1
FNYNIAITE Ao

u

MBA (Support)

Order SN Category group | MBA (Support)
210916ENWKGVVE A 3.10
210920PQ7XSDK] B 6.60
210920PCOM3THM W 6.20
210920PCOM3THM C 3.80
210920PCOM3THM P 7.20
210920PCOM3THM A 3.10
210919P9GYSKFG A 3.10
210919P9GYSKFG S 7.20
210919P4EHBADK A 3.10
210919P21Y75KR A 3.10
210919P21Y75KR 5 7.20
210919NYK23E2S A 3.10
210919NWEKYBYWVV 5 7.20
210919NWKYBYWVV A 3.10
210919MNOINKIU A 3.10
210919MG3X9AX2 A 3.10
210919MG3X9AX2 S 7.20
210916EP9IMEVE A 3.10
210919M225MHVA A 3.10
210919M225NHVA 5 7.20
210318HOQX1IUOPX S 7.20
210919KUYBRPVE 5 7.20
210918KHGSEBAG 5 7.20
210918KHGSEBAG A 3.10
210917H13URYIG A 3.10
210917H15URYIG S 7.20
210917F2ENY1UG A 3.10
210917F2ENY1UG 5 7.20
210918ITYBUEBK A 3.10
2109181T45D5IW A 3.10
2109181T45D5IW 5 7.20
210918JEAHMMTN A 3.10
210918HMSMN3R5P A 3.10
210918HMSN3RSP S 7.20

Order SN - | Max of MBA (Support)

2.11227E+13 6.2
2108313CB3XYED 8.2
2108313DPIETXA 8.2
2108313F4A2DEB 8.2
2109013RTSISTS 8.2
210901352WW3PX 3.1
210901354E100M 7.2
2109014N3TM706 3.1
210%0140QVESDGE 8.2
21090152WADHF1 8.2
21050155CIDBHN 7.2
21090156F0EBPQ 7.2
21090156HS5)886 8.2
21090157MMOVSF 7.2
210901592RRVIMN 8.2
2109015E48B20N 8.2
2109015GTYBSMQ 8.2
2109015MATWNAD 8.2
2109015UTKC1IU2 8.2
210901607M22B9 8.2
21090161DEY64Y 8.2
21090161JF8567 8.2
21090161MG17CM 7.2
21090265DF76N 7 7.2
21090268DB063EB 8.2
21090268Y5C1FH 8.2
21090269BD71AK 7.2
2109026AKHG69B4 8.2
2109026APEIPKE 8.2
2109026BCOYTEP 7.2
2109027255GXT2 1.2
21090276MDBATC 8.2
21090276XP3C2Y 7.2
2109027AV3IVSE3 8.2
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MBA (Associate) - 1

Order SN Category group | MBA (Associate) - 1
210916ENWKGVVE A 3.1
210920PQ7XSDK] B 6.6
210920PCOM3THM V' 6.2
210920PCOM3THM C 3.8
210920PCOM3THM P 7.2
210920PCOM3THM A 3.1
210919P3GY5KFG A 3.1
210919P9GYSKFG S 7.2
210919P4EHBADK A 3.1
210519P21Y75KR A 31
210919P21Y75KR S 7.2
210919NYK23E25 A 3.1
210919NWKYBYWV S 7.2
2109 19NWKYBYWV A 3.1
210919MNOINKIU A 3.1
210919MG3X9AX2 A 3.1
210919MG3X9AX2 S 7.2
210916EPSJNEVE A 3.1
210919M225NHVA A 3.1
210919M22SNHVA S 7.2
2105918HQX1U0PX S 7.2
210919KUYBRPVE S 7.2
210518KHGSEBAG s 7.2
210918KHGSEBAG A 3.1
210917H15URYIG A 3.1
210917H15URYIG S 7.2
210917F2ENY1UG A 3.1
210917F2ENY1UE S 7.2
21091BJTYBUGBBK A 3.1
210918JT45D5IW A 3.1
210918JT45D5)W S 7.2
210918JEAHMMTN A 3.1
210918HMSMN3R5P A 3.1
210518HMSMN3R5P s 7.2
210917GY29RYMQO S 7.2

Order SN
2.11227E+13
2108313CB3XYBD
2108313DPIETXA
2108313F4A2DEB
2109013RTSISTS
210901352WW3PX
210901354EJ00M
2109014N3TM 706
2109014QVESDGE
21090152WADHF1
21090155CIDBHN
21090156F6BBPQ
21090156HS 1880
21090157MMSVSF
210901592RRVMN
2109015E48B20MN
2109015G7YBSMQ
2109015MATWNAD
2109015UTKC1U2
210901607M22B9
21090161DEY64Y
21090161JF8567
21090161MG17CM
21090265DF76WT
21090268DB065B
21090268Y5C1FH
21090269BD71AK
2109026AKHG9B4
2109026APEIPKB
2109026BCOYTEP
2109027255GXT2
21090276NDBATC
21090276XP3C2Y
2109027AW3V5F3

+ | Max of MBA (Associate) - 1

6.2
8.2
8.2
8.2
8.2
3.1
7.2
3.1
8.2
8.2
7.2
7.2
8.2
7.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
8.2
7.2
7.2
8.2
8.2
7.2
8.2
8.2
7.2
7.2
8.2
7.2
8.2
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Support I8¢ Association Rule AMUHANNGHT Apriori Y89 MBA IaglHia30aiie Pivot

MBA - 2
Order SN Category group | MBA (Associate) - 2

210916ENWKGVVE A 3.1
210920PQ7XSDK] B 6.6
210920PCOM3THM v 6.2
210920PCOM3THM C 3.8
210920PCOM3THM P 7.2
210920PCOM3THM A 3.1
210919P9GYSKFG A 3.1
210919P9GY5KFG 5 7.2
210919PAEHBADK A 3.1
210919P21Y75KR A 3.1
210919P21Y75KR S 7.2
210919NYK23E25 A 3.1
210919NWKYBYWVVY 5 7.2
210919NWKYBYVVY A 31
210919MNOINKLU A 3.1
210919MG3XIAX2 A 3.1
210919MG3XIAX2 S 7.2
210916EPSINEVE A 3.1
210919M225NHVA A 3.1
210919M225NHVA s 7.2
210918HOX1U0PX S 7.2
210919KUYERPVE S 7.2
210918KHGSEBAG S 7.2
210918KHGSEBAG A 3.1
210917H15URYIG A 31
210917H15URYIG S 7.2
210917F2ENY1UG A 3.1
210917F2ENY1UG S 7.2
210918JTYBUBBK A 3.1
210918JT4SD5IW A 3.1
210918JTASD3IW s 7.2
210918JEAHMMTN A 3.1
210918HMSN3R5P A 3.1
210918HMSN3RSP S 7.2

Order SN - | Max of MBA (Associate) - 2

2.11227E+13 6.2
2108313CB3XYBD 8.2
2108313DPIBTXA 8.2
2108313FAA2DEB 8.2
2109013RTSISTS 8.2
210901352WW3PX 3.1
210901354E100M 7.2
2109014N3TM706 31
2109014QVESDGE 8.2
21090152WADHFL 8.2
21090155CIDBHN 7.2
21090156F6BBPQ 7.2
21090156H5)886 8.2
21090157MM9VSF 7.2
210901592RRVMN 8.2
2109015E48B20N 8.2
2109015G7YBSMQ, 8.2
2109015MATWMNAD 8.2
2109015UTKC1UZ 8.2
210901607M22B9 8.2
21090161DEY6AY 8.2
21090161JF8567 8.2
21090161MG17CM 7.2
21090265DF76V7 7.2
21090268DB06G5E 8.2
21090268YSC1FH 8.2
21090269BD71AK 7.2
2109026AKHG5B4 8.2
2109026APEIPKE 8.2
2109026BCOYTEP 7.2
2109027255GXT2 7.2
21090276NDBATC 8.2
21090276XP3C2Y 7.2
2109027AV3V5SE3 8.2
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