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ABSTRACT

The purchase history is part of the promotion component by selecting the item with
the highest purchase. Sometimes it results in higher sales and no effect at all, but costs are also
rising and are likely to increase. This research provides a way to find the shortest purchase model
with the highest value, by studying the relationship of the shopping behavior and the connection
path of goods between the goods by using data mining techniques to find market basket analysis
and graph theory to determine the shortest purchase patterns between communities that make
minimal with patterns maximal profit. There are seven operational steps: (1) frequent search for
common shopping patterns, (2) establish a relationship between products in graph format (3),
divide the Degree into 100 segments, according to the percentile of the product group (4) group
the goods in the graph and measure modularity mean distance (5) (6) Find the shortest path
between the highest-selling items in each item, and (7) measure the quality of each route (shortest
path) by measuring the quality by % of Path, the probability of a path, sales value, and profit
value. And it found that there was the shortest form of purchase with the highest value. This can

be used to consider the company's promotional activities in the future.



a a

aanssnlszmea

v
v A o d J

a a J Y Y 9 ] A o a Q‘f

’JVIEJ']U‘W‘H‘ﬁﬂTJTJU’ﬁHﬁ]Qa'Nvlﬂvlﬂﬂiflﬂ'li(l‘ﬂﬂ')'liJﬂf’.]le‘ViﬂE]LLugu'IGU@Q ATLBNAND
o J o &2 g SA (= a a o v W a s
W%i?ﬂﬂﬁﬂﬂ"lcﬁﬂlﬂuﬁﬂﬁniEJ‘V]TJiﬂET’JTIEJ'I‘L!‘W‘L!ﬁ LAY AT.TUNNT NIATINT E]'H]']ifl‘l/llﬁﬂ'hl']
! Ay ¥ A9 Y o o Y a w1 A A s Y
5'33J1’Illﬂﬂ§ﬂ!']°l/lﬁl‘1’i ﬂ']LLL!%L!'1“1]@ﬂﬂlﬁ1!ﬁ3'J%ﬁ'@‘]JL!a$LLﬂ1‘U§N'WIfﬂHWH’ﬁ3J']IﬂEJ¢Iaﬂﬂ @!ﬂlﬂu

= v 2
vvenswveunszam i o Tomail

a 4 @ [
HIleUVINTVOUNTZAM AMIAITIN OEnsed1nT nssumMsdIanslug U3Em

= o w ~ Iq ¥ o 9 F) o A a o’z:y
“KT@LL@ﬁ 10A (WHIFU) ‘ﬂmgmm14114mmﬁauwagam%“lummn‘nmuwu‘ﬁu

o o

a { W a a a a  J
AN9AIU UNWAINATA T0A1TY iﬂuﬁﬁl%1ﬁﬁ)1ﬁﬂmcﬂﬁuﬁ1’)ﬂﬂ1ﬁEJ‘]qﬁﬂi] UNAY

1 dg 9 Y o o a a 79 9 Y
1/!ﬂ‘1/]1u‘V]Glﬂﬂ'J1Mﬁ%ﬂ’)ﬂ@'lu’ﬁﬂu')ﬂﬂ'lilm%ﬂﬁgﬁ"lu\‘l'I‘L!Gl,uﬂ'ITI/]'I'J‘V]ﬁJ'lquJ‘ﬁGlWQ!"lJﬂuﬁﬁ@ﬂiJ'l

Y 9 9 v o Aa a J Y 2 dy 0o < ] Y =
G]ﬁ@ﬂﬂUﬂuﬂ31ﬁ1T@Hﬁiuﬂ15ﬂﬂﬂ'I’J‘ﬂEJ'I‘L!‘W‘L!‘E"]JENF;Ij!ﬂ]ﬂuﬂiﬁut‘f'lliﬁ]@lﬁﬂflhlﬂﬂﬁﬂﬂ

y Ay Y o = A

i ' e
ﬂ1ﬂuﬁjl%ﬂumﬂuﬂﬂ31ﬂﬂﬁ\1 'I‘ln%‘]ﬂiﬁﬂl’ﬂﬁﬂﬂﬁ/‘lﬁ%ﬁ%ﬁﬁuﬂiﬂ UAZTNANATND

ko ] { A ]

{ (] a v o A a o )
nanateieg ludinalan swiunnalddlouligadayarlunsdamianerinus 1ddu5

L)

=

1 Y Y A Y 3 a 1A [ Y A Y A
qmﬂﬂmﬂﬂ WEvg U T@IWL‘]JHT]G]L'JWGHLL@‘U@W HITAT ATDUATIVOINIVIU AaDAIUNLVIU

U

4
v A =

o A ' Aq ¥ Y 1Y ya A 7 o vy
NUITD LAZUNAITNAN 9 Vlclﬁ ﬂ'J'l?JgLLﬂ@lﬂlﬂuﬁ]uﬁuﬂiﬂclﬁﬁﬂﬂ?uwu‘ﬁﬂﬂﬂuﬁﬂﬁ]llﬂﬂ')ﬂﬂ



GARNIL

UNAATONTHVING oo s eeseee
UNAATONTHIDINNH .o esee e eeeseeseeeeeeseeeeeeeeseneeseee
DAANTTUUTENIF .o ees e
TNTUTATT Wt
TNVTUTUN Moo

[
=~

Unn

L1 T AZA I IR UUBUTAUN e
1.2 A0QUTEAIRVBINITIVO ..o
1.3 UBUBUANTTANE Leereeoeeoeeeeeeeeeeeeeeee oo
1.4 AUUATIUYDIITUIVY TELTOUIVY ..o

1.5 T LB MO I0E RS U oo,

o
)
P
>
=
D)
=
=)
)}
(@
]
2
(e0]
P

= o A a v
RN e b1 A BT IS X 2 AN b 2 SN
A A A Y 9y a J
3.2 mimmaﬂﬂumanmnmauﬁmmmmmw ...............................................
B, HAQTU DY oo e e e ee st ee e es e e st ee e e e es e ee e reeeees
[ v J
4.1 ﬂgmmanwu‘ﬁ .................................................................................................
4.2 wan1a) Product Community NetWork........ccceviiriiiiinieiieeieieceeee e
4.3 WAMTULIVOUE woovveeeeeoeoeeeeeeeeeeeooeeeeee oo
~ ] 9 .

4.4 NﬁﬂTil,lﬁ'Emmﬂﬂﬂ1ﬁ]1ﬂﬂ1iﬁi1\1 community 10 2 LU ..o,
4.5 WAVDN ShOrtesSt Path......coooiiiiiiiiiiii et

@ 1 A A 49! @ o =
4.6 HAUVBIIANUNINUDILAAL Path ‘VlLﬂWlJlelu 53 g 1 2559 i,



M131iey (D)

=4
=
=)

5. unagUnanazdorauonus

=
5.1 TFUHMANITANE Yoo
a =
5.2 BAUTWHANITANH covoeeeeeeeeeeeeeeee e
B I 121 A VL TNV
UTTUTUNTN oo neeeessennens

DIAAUIN e

68

69

69

69

70

72

73

173



MIN

=).

2.1

3.1
3.2
4.1
4.2
4.3
4.4

4.5

4.6
4.7

4.8

4.9

4.10

4.12
4.13
4.14
4.15
4.16

4.17

4.18

4.19

M3UYMIN

v 9

= au A
AT IUUTIUTNIUVITUITINNI IO oo

iAasdeYa Transaction M3VIBTUAT T/ 2559 IMWIZHOINI Call Center..
v o N
HAAINYAINANUAUNUT (Association Rule) 9MnMsFodua 1 2559.....
HEaa A1 Support AMUFULBUANBINIVOING oo
neaaa a1 Confidence MUFUUUUATINENIVOING cooeoovooeeeeeerrr
9 £
AT NAITOYANUTIUYDINT I

MsNudatoyaagyd $1UIU Degree YD NTW...oooeeorooeeeeee

=
20

AIWAAY T1UIU Degree YDUAAT Node dUA1 10 SUAVUININ
ATttt e
AS1EA 3 EWUNSNIAT Degree 13 [0 L2 IO
A5 1MEAAIM Degreei1¥ Filter 1UAaZ 529 Percentile.....oooorr
asnudatoyanliouiioy A1 Modularity 1182 Mean distance 531719
N15N389A1 Percentile >= Percentile NUN15A589 A Percentile <=
BeTcentile ..........oww—— AR LR .
MINLEAoYaagUaINMIA319 Community Tunaag Percentile..........
msnaastoyaagl $119U Node , $1191 Community , Modularity

1ae Mean distance PUMARL Percentile ......oomvomvoveeeeeoeeeeeseeeeesseesreenonn.

a Y

[ { o & [ 4
ANAYIUIUTIFITUAT 911 % Node of Path HUUTWFUAH...........

AUNAITIUIUTITITUA @12 % Node of Path HUUTADY. ...

18
29
29
30
30

31
33
34

35
36

39
47
47
49
50
52

53

53
55

57



M3UYAII (919)

=).

A1519
420 AUPALTIVIUTIOTITUR A1 % Node of Path 1111518 10T,
421 AUDALVBI % Probability YBWAAL Path WUVTWWFUANT o
4.22 A1 Mean Y04 % Probability LULTIWADU YDV 2 ovveeeereeeeeereeeeee
423 A1 Mean Y94 % Probability 11518 105318 V09T 2559......mm
4.24 weraar§UleeAv1eNiAAIN Shortest Path 11T 2559

425 udasagii1sMinann Shortest Path 143 2559



MN

=).

1.1

2.1

2.2

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

AU,

munnaasaaanmslfeulszmnadmiumssaTus Tusudused. ...
f0619301uDv09n3 M (Graph) MAAINMITOURBIZNIN Node..........
0619U99n 51 LaAIAdY Edges tu,v,w.x,y,z Hi¥ouAIENIN Node...
VUABUMTINUUDIIIUIT.oeeoeeoeeoeeeoeoeeeeee
mw%ummsm‘%au%’aya ..................................................................................

Y
% o o
HEAUUADUNITUIAITHTUINHD e

UE A Product Network Graph .....c..ooveevieiiiiiinienieseeeeeeee e
MWLARITUAD UM AT DS Degree 80111 2 1111 A1) Percentile..
UAAINITIULUN Product COMMUNILY ....e.oeeeeeeeeeeeeeeeeeeeeeeee e
ATNUEAINISIEBN ANTDI Degree MNIFIAA Community ATIAT Max
Modularity IO Min  Mean DISANt ...vvveeereeeeeeeeeeeeeeeeeseeeeseeeeseees e seeeeee
MNLAAINTLAON Product Shortest Path tazifTeuiieumiaA1 Max value .
ﬂmuﬁmﬁl‘?um@umﬁﬂﬂmmwmm Shortest Path fuAaaLlu Tl 2559.....
MAUAAIAIOIT TUTUNTU R oo eeee e
AMNUAAIAIDI NI TUTUNTU R STUAIO 1ererreeeeereeeeeereeeseeeeeeees e eseeseeeeeeseeseeeseseessseeeen

AMNUAAINIDEN TUTUNTY TADICAU <o

3.14 MNUAAIAIOET TUTUNTU NEOA ..o

4.1

4.2

4.3

4.4

4.5

4.6

4.7

MNUAAIAIOET TUTUNTU GEPhi .o
AMNLLEAY Histogram NMIIWUA 311U Node V89 AUAAIMIIUIU Degree
NWUFAY Degree Distribution AN DEGree ...ceeveveeevieiiviieiieieeieeie e
ATMUEAITINIY Community HitRA9INNIINTBIlUNARY Percentile ..........
AMNUAAItoYan Modularity Y99 Community 1uli@ag Percentile...........
ANUAAITDYAAT Mean distract Y89 Community 1u1@iaz Percentile ........
MWLEAITIUIY Community FAALIIRAE Percentile -

'
A A

Y
NWUAAIAT Modularity “I/]Lﬂﬂ"ldju"lJ’EN Community Tunaag Percentile .....

2

11

12

15

16

17

18

20

21

22

22

23

24

25

26

26

27

28

32

37

38

38

40



MN

=).

MIVYNN (D)

4.8 MWLAAITDYAA mean distance Y9I Community luii@az Percentile .......
4.9 MWLAAITOYATZNI A1 Modularity 11a2 Mean distance luLAnz
PEICENTILE ...ttt
410 MNLAAITOIYATZHIN AN Modularity 11a Mean distance 1UHARE
PEICENTIIE ..ot e
o d‘d 9
4.11 MNLEAIEIAY Shortest Path 113 Value 910110 W00 ..occecc.
o d‘d 9
4.12 MWLEAIEIAY Shortest Path 13 Value 910110 Tindoe......ooocc.........
o d‘d 9
4.13 MWLEAIEIAY Shortest Path 13 Value 910110 W00 ..occeo
J { o L 1 [ 4 1
4.14 UAMANAYTIIMIAITOADTUAMV0UAAT Shortest Path...........ooorree...,
v ' 4
4.15 UAMIANNAYTIINTAITOADIADUYBIUAAE Shortest Path...........................
1 { o g 1 4 1
4.16 HAAIAUNAYTIONITIFOAD IATUIAVDIUIAAT Shortest Path......................
1 { 1 @ 4
4.17 UAAIANRAYUDI % Probability Vou@as Shortest Path 11UV WWAUAIMN.....
4.18 UAAIANNDYUDI % Probability Y0UAAZ Shortest Path HUUT1HTIOLADU...
1 { 1 4
4.19 HARAIAUNAYUDI % Probability Y0UIAAZ Shortest Path 1118 TAFUA....

v Y ' A Y
4.20 ﬂTWLLﬁF‘NEl’t‘]ﬂslﬂflll,ﬁ$§1H3H1Uﬁﬂ“§@ﬂl’ﬂﬂlmﬁ Shortest Path ﬁlﬂﬂ%uiu

A 2 P o 3 & A TS ¢
421 maasgaamagaadlanitaziuiuludidemasnodilariues
1 9
e Shortest Path MAAUUTU Y 2559 oo

' & L ' A E =
4.22 ﬂ’]WLLﬁﬂ\Tﬂ@ﬂm’]ﬂﬁ@iﬂﬁﬂm@mﬂ%!@lﬁ Shortest Path V]Lﬂﬂsllumlu TJ 2559......

v 9 ' 1 . Y
423 maaem lsuazsuiuludsdovouna Shortest Path Ninavulu

o ~ 1 [ 4 o < dy ~ 1 @ Ed ]
424 amuaaam lsmasaedarriuazinnuludisomasaedlaivo s
v Y
A% Shortest Path MAAUUTU Y 2559 oo,
° 1 4 A 1 Aa 2 =
425 muaadm lsaeludadouosuna Shortest Path nnavulu 3l 2559.........

9
5.1 MNLAAINANITUT Shortest path N 10 Lﬁummmaﬂu ...............................

42

43

44

48

50

55

56

58

59

60

61

62

63

63

64

65

65

67



1.1 Nnwazanudfyveaifayri

'
I 3

d' ° <3| J A 1A g Y
msnaEumsaaiangnihuuiiunagnineamsaaaioguinumeuaniuniinuag
g & A A D] i i = o A
Wuiugiuiganfions e 4Ps (Product, Price, Place 1482 Promotion) ¥IMaNN1S A0 N1519MHY
1 U @ < ! 1 { { 1 a
Tunaazdmlihnuuaz Jundesmsvesnguihwmneiisudener 3 ldmniganaluniegsne
[ [ A:; g;/ 9 Z’J 2’, 9 1 1] o PV
o199z luawnsadSunlasuns 4ps Tdnanualuszezdulduaannsodiunagnson lddrunawy
H Y v
NNIAaIA ldmanzauiga N15119HUNITAAIAUUY 4Ps 9258071 Marketing  Mix &9

sznoulde

v

a A 1 o @ I 1
1. Product o auavsausmantnauslinuanmndunaudhwine

U Q

. A ~ ) Y [ a o J -4
2. Price 1D iTﬂTﬂﬂ’Jiﬁ]Z@]\ﬂ‘ﬁl‘ViMTgﬁﬂﬂUWﬁﬁﬂm”ﬂllﬁgﬂqulﬂ”lﬁﬂ”lﬂ
A & A ¥ v o a g
3. Place n® ﬁﬂ?ﬂ‘ﬂ“lﬁﬂ’)im@ﬂiﬁmuW%ﬁﬂJﬂ‘UﬁuﬂT

4. Promotion ADNIINININTTUAUATUAITUE

[

J ~ ' S v Aa ' a < Ly o
NNAYNTD 4Ps Vlﬂanmufﬁuu ﬂ’]iﬂﬂﬂﬂﬂiﬁllﬁ\ﬂﬁi3Jﬂ15“1]’]f]ﬂﬁ']fllﬂuﬁ’]1%ﬁ’lﬂﬂ]

o

1o o= a v A J A ' yd o A 1
ﬂ?ﬂﬂﬂﬂﬂ1i@1luu‘§iﬂﬁ]uﬁ$ﬂTﬁﬂﬂﬂ%ﬂﬁﬁllﬁﬂlﬁihﬂ?iﬂﬂﬂlﬂﬁ'lﬁh’)ﬁi}ﬂi%ﬁ\iﬂ‘ﬂ“ﬂﬁ?ﬂ“ﬁa1ﬂ 15U

Y 9 A A Y a v Aa 9 A a A A Y 1 Y 9
ﬂi$@uﬂ’31uﬁﬂx‘lﬂ1iﬁiﬂlﬂﬁEI‘L!!,L‘L]ﬁﬁﬂﬁuﬂﬁﬁ@ﬁ’)ﬁuﬂTﬂi@UiﬂTi 1o LW’E’)LL%\?"UTJET1§'GI,W@ﬂﬂ1

U

9 = o A v 2y o 1 K] A o a
l’l,ﬂcl/'lﬁ"l‘ﬂ G]Nﬂ'li“l/nﬂﬁ]ﬂi'illlfl"iﬁ11!(5]@\1@1?’(3?]']GlGIfﬂ']EJLW'f]ﬂ'liﬂnuuﬂ'li

#20619M13 19901 2N UA T UM TN NAUAUTTUNTATVIE VOIUT HNUH Ir T



anvluanladn mldawlumsdinnanssnduaiun1sviy (Promotion)

130 178
Ho
100
100
&0 £l
£l
- 60
60 =
40
20
N
Y2013 Y2014 Y2015

Y2016

M Budget(MB) [l ActualMB)
H Aana o o @ v 3
MU 1.1 eaasanamslsulszunadmsumssa s Tusuilusied

o ! Ay vy 1A Y A o ' Y1 ' a 9 :3
mﬂ@]’)’é]‘(’ﬂ\wlulﬂlﬂ ‘W“]J’313JLLH’JIH3J1/]%$ﬂ1Wu@]ﬂ11%’%1ﬂiuﬂﬁt’fﬂlﬁ‘iﬂﬂﬁﬂﬂﬂﬂlﬁ’g{ﬂ%u

2 4 . ;
N1 taziuua Tduaz ey ¥3uil 2559 Tmamivuasudszunaldn 130 ruun vazldllda

q £

v = Y Ao a 1 q Y ! 1A A,
128 @a1UUIN Lm%T@Ell,ﬂﬁEJU,ﬁ’Jllﬂﬁi1ﬂ1ilﬁﬂ1@]ﬂlﬂﬂﬂ11‘]§ﬂ1ﬂ@§ 28% GI’EJ“]J UAagiuaninig
=} 1 9 [ S A 3 U U Y v A 1 a
L'leiEI‘LIW]EJ‘LIﬂTGlG]ﬁﬂEJ‘VI'Iﬂ'lfl'@lﬁ'lﬂﬂ‘]_lil’t’)ﬂ"lﬂ‘(’lcluﬂmEI’Jﬂ“LlW‘]J’J'I ﬂ'lcl‘])'%'lﬁlqluﬂ1i%@]ﬂﬁ]ﬂiillﬁ\fl!,ﬁill

MIna1negn 3% Aol

1 1a [ A a dy =\ A a Y 9 S|
ﬁ’JuGlWﬂJuﬂﬂﬂiihﬁﬂlﬁiﬂﬂ”liﬂl”lﬂ"llﬂﬂﬂi NULUNITABNTIINITAUA BV IN N Y

aclsznonlumsianinssuasumsvieogiane

g A Y o

@ ya ' = o J A o 3 9
QHHLW'ﬂjWﬂﬂﬂiﬁJﬁﬂlﬁillﬂTi"U"lmJiiQ?ﬂi}ﬂﬁgﬁﬂﬂﬂ”IﬂTIQ'ﬂ"lnllluﬁi’NTnﬂ31%!"]]11"1]

a Y a Y ,3 =2 Y ) a v o ,&’ a 9 ..
W’LWIﬂiiuﬁﬂiiﬂﬂﬁlWNTﬂ‘UuNulﬂllﬂﬁu%‘lﬂﬂuﬂﬂﬁ‘ﬁ1ﬂ’l1llﬁiqu‘ﬁ°U§Nﬂ1§G]5’t]ﬁ’uﬂ1 (Association)

P2

A Y 9 &' a Y Y o v Y aaA o 9 1 4 A A
el lagluuumsgedumnseuiuesueagnaIsuum st leedraunsviats uaioll

v 0 2 v o & ) " v = 9 Y~ 29 ¥
GUE]HQﬂWu’JuiJ'lﬂﬂJuﬂ'liﬁ'lﬂ’)'liJﬁiquﬁﬁ]1ﬂ°UfJ§;l'a"llu']ﬂGlWiyﬂ@u"llNEl1ﬂ i]ﬂulﬂllﬂﬁﬂigfmﬂcl%

A4

nuRvoIns W (Graph Theory) 19111195970 13U 911378904 Videla-Cavieres 1Az Rios 14
o as ] ’q Y =) g a 9 A A é’ 9 [
wnaueIsmslmiTaemsiszgnd 1dnguRuesnsmuingduuunmssedumimarundonnu
v Y 14 S 3 A &l a Y o A o
nazgnadounudeyavingliesufinaniinsdeaudununizaiedmazisiuaueozuin
[ gll a o gi 9 o = 9 Y 1 1 9 Ay a 9
waannuuauz el Idihmgpuesnsvindszgnaldlunsutsngudeyanisdeduday

Y
wunansnsimsuiangy ldsanuau



3 Y 79 a Y a @ a 7Y X
%$Lﬁuulﬂ?1ﬂ']31J3$‘(’Jﬂﬂﬁl“lfﬂf]‘lslasll’é)\iﬂﬁ']WHHNﬂﬁ%Tﬂ%uiuﬂWﬁﬁLﬂﬁW%‘Wllf’)iJ"afnﬁﬁli@

Y Y
VY muu“lmwm%ﬁ%?ﬂ"lﬁjﬁuﬁueummq (Framework) A1MTUMTIANINTTNAUFITNNITVIY

o [ v J { g
Tagldnanmsvesmsmanuduiusuaznguuesnsuuneades Tasunuaniiidsznoudie

g A

v A a v v v 9 v o & )
7 UUU Ao (1) fnﬁﬂuﬁ’]gTJLLUUﬂ'lﬁ‘;])'f]ﬁuﬂ']ﬁ'luﬂuﬂaﬂ"’ll@\igﬂﬂ’] 2) AFNNANVFTUNUTIZHIN

a 9 1 dy

I @ a '
dudaen yunliiludnvazvoins il (Graph) tazldmaiinn1sMIngu (Community) V9

Y

dumiteglunsl (3) 11angqu Degree AN Percentile Y89 NGUAUAI (Product Community) 1ag
1 I~ 1 [ 1T A a 1Y J
19eeNu 100 @ (4) mﬂquauﬁ)ﬂmm Graph Community TECITREGE! Modularity, Mean

[l
AA

! ' TN , . P
Distance /NOW1 N@UEAUMNNAT Modularity NUAIGIEA 1Az Mean Distance NUAWIFA (5)
o 1 =Y 9 . a Y {
fMUA Product Max Valuelut@azngudua (Product Community) Iagidon Node auaIil

1 1A Y . Y 1 Y {
g0AVVPIFAVDIUAALNAUAUAT (Product Community) (6) WUTUNNNTUNGA (Shortest path)
1 a FY { 1 T A Y . (9 a
nmwﬁumﬁﬁ8aﬂm1ﬂqqqﬂ1usmazﬂquﬁum (Product Community) tag (7) 1AUNINNITINA
1 Y [ Y 1 I { a
YDIUAAZIAUNN (Shortest Path) TagIARUNINAIY % of Path , AUV UNILINAVOI Path
o d' a ds! [ 9 d‘ a dy a g’.}d =)
g0AU10 (Sales Value) 1o 13 (Profit Value) Mnadunudoyaninatuasansiluesd 2559 lu
a o Qa’ 2 9 a o = v 1 &
nuteFuilldmsnageumedoyannuiinsanelvguiaiilulszmalne Taslddoya

3’4 1A = =K A [ = ' ' F v

aqaiRon ¥nIIAN 1 2559 uDBAU TUNAN T 2559 uazwuNasaaamlsiielunmsie

A v A 9y

9 ' Y
ﬂ%ﬂiiuﬁﬂlﬁii]ﬂ”I3le1EJW%}@M‘VNLWMi”Iﬂllﬁmlﬁ!ﬂiJ‘Uiyﬂﬂﬂﬂ’Jﬂ fhﬁiﬂﬁ’)u@ﬂﬁ“] VOINUIVIUE

v
(%

1 I 1 A o Aaa A 9 1 = a Aax o A a 1
Uy @3un 2 HUZUINEQNINYIVDY dIUN 3 8TU1YITNITAUUUNITIVY AIUVBDINANIT

autiumsvenazaglnaszegludiun 4 uag 5 mwaau

(Y3 J av
1.2 TagUszasnveamsive
A ' a Y 9 a Y Y
1.2.1 tieminguuesdumnamsnas neoaviodum ldge
1.2.2 tergavesdumnenunsnaieela ldguazldaudniossoms

123 meaamlgaenamsaaialunssananssuauasunsnedum



1.3 YaUIUAMSANY
=< a dy a 9 o YA j} a Y Y
ANYINGANTTUMIFOAUA WAL ANNTUHUT IUMIFOAUAIVOIGNAINIUITZUY Call
A o ' = a g (a X)) 1 = a
Center Y41 HNUMIM i lugsnoa1/an Taglevoyanisvieniuszuy Call Center U 2559 Tagil
v Y
$1U9U Transaction Records , $149U318N15 5,704,036 318A13 TIUIUGITD 1,030,584 318 510013
a8 9 Y9 $ X o 4 = A o
aua1 17,000 51973 wazlyvoyanisdiredariusnvestl 2559 § 91491 318013 135,556
° o { I
518m3 S ludade 91,092 siwmsundluns vl (Graph) Auuu

U

1.4 auNAFIUVIINUIVY 521 VBUITIVY
4

@ 1 a 9 Y a a Y Y

1.4.1 g‘ﬂLL‘]J‘]Jﬂ'lii]ﬂﬂquﬂl’ﬁ]\iﬁuﬂWﬁﬁﬂiﬂ’ﬁg‘1/]’01!‘1/\!’[,]Glﬂiillﬂ1i‘;]£5’ﬁlﬁuﬂ'lua38’0@161]']8]1@
a 9 = a ﬁ’ a Y A A [

1.4.2 gﬂmJmgmjmaumﬁm15a’mmmuaﬂm‘waﬁﬂizmmwaﬁummmumnmmz

A a 49! 4
ﬂ@ﬂﬂ]’lﬂ‘ﬂlﬂ@ﬂ]u]l@

1.5 Usdawinaaiezlasy

'
a Y A o

1.5.1 nwgdunumstanguuesduminiIdinaseauisgaga
a Y A a Aa dal a Y A A A o v
1.5.2 1/]i'l‘qu,‘]JLLUUGII@ﬂIﬂQﬁUﬂWﬂLﬂﬂ%WﬂWQ@ﬂiiMﬂWi%ﬂﬁUﬂ?ﬂ@mu@\‘l !‘W'E’)‘Lﬂhlﬂi]ﬂ!ﬂu
Promotion ]‘1@9]’

1.5.3 aAAUNUNTIANINTTY dUd3UN15918 (Promotion)

o A v ¢
1.6 AMUINANN

1.6.1 4Ps (Product-Price-Promotion-Place)

A a a s = v o W ' A A o o
1.6.1.1 Product fio gsnateanlszneundnguiluiliiodAnediausn Ao naaims
9
a a o @ 1 a v ] I a [
FUM (Goods) WIDUINT (Service) dmsuludruduanivunsooniy dudlsznnivdesld

a2 Y v 9 M9y o o a S 1 I a ~ 1 '
uazﬁumﬂizmw%umﬂﬂﬂ AMSUNTUTMITUULLI0eN TN USMSUUUNEIUTIN Hagn1s

9
s v v oa 9

A ] a Y ] Y o w oA a
‘iJiﬂ”IiLL‘]J‘iJ"liJﬂJﬁ’Jui’J‘JJ AIUUTUA Lgaz'usm:ﬁiquu"lﬁ’mﬂum“lﬂmmgmmmsmmu‘gsﬂﬂ

v =

9819139 TagRpliguanyud1Ay Ao AMAIN (Quality)

9 q



Y
dmsuludrvvesnanimiudainnunuiesmds auanumvinzaulunisldau

{ o Y ] o 1A
AUNINNITOONLUDY !lagﬂﬂ!ﬂ'lwgnuNTﬁig’luﬁﬂ’lﬂu@q%ﬂﬁ')ﬂ u@ﬂ‘ﬂ’]ﬂuuﬂﬂlﬂ’lWﬂ\uﬂugl'JU\i%

o o = @ o a = Y
AAYNNNANHUUDIFINIUITIONAIY
o = ]

. o L] J o ! o A a
1.6.1.2 Price ﬁf] ﬂ']ﬁﬂ']WUQﬁﬁlﬂ']UU'NL‘]Juﬂaqqn'ﬁﬁ']ﬂm@ﬂ@fJ'NﬁﬁQGU@Qﬂ'ﬁﬂ“uu‘gﬁﬂﬂ

% dy [ Y (% J ] % a a 9 dl 9 o 1 1 Y
Tﬂﬂuﬂﬂ%ﬂlh@gﬂﬂﬂﬂﬂﬂﬂ%‘l‘] FEH YUTAUDIAITIND Uszianvesdumnaesnsmuie a1l
A9 AUAdNNNNIAA1A n1LIe Anulasunlanvesiiaingay nieuluaszuUMITA

o ' Y a v a < 9
VMUY AUNUNTIHAR HAagMTaUaIuNIsvIeY L‘]J”L!Glu

o o a I

g’/ ) a Yy 3 A o d [ A 4
AIUTUTINIVUIALANUU ﬂ15ﬂ’l'ﬂuﬂ51ﬂ1SU'IEJSU’t’]\iﬁUﬂ'lLﬂu’ﬁ\ﬁnLﬂu@ﬂ'NU\‘l Lﬁmmﬂ

E]

v
a A J

kS < {q 9 o J v a Y YR v o ' 9y
I1ATUU Lﬂuﬁ Wi“]fflﬂﬂ'l Lsazﬂiziﬂ%umamaﬁum L!,flgEJ\?L‘]JUG]'Jﬂ’IWH@'J’Hi’H]Zﬁ'lll'lﬁﬂclfb'

] ] o W

[ d‘d a a 9 ] o 1 1
mwmmwmaamwmw”lﬂuwﬁmﬂﬂ i]g’ﬁﬁﬂiﬂelﬂﬂﬁuﬂTﬂﬂNhli mmmm"lm T1ANVIYIS

U

I 4 1 2 o W o o a g’/ g’/ 2 A ) g’/ o
Lﬂmﬂ%am%mﬂm Summmﬁ1u1591umimm"limm‘qiﬂﬂuu natliieannm lsiumuiuan
o o Y Y o Y o A Y 1 1
9T UNNAVAIWYAUN U Lm8i1Eli‘LIul,ﬂi]1ﬂ‘]ﬁllTL!ﬂ1u3uﬂﬂ]1ﬂﬂmﬂ]ﬂﬂﬂ1ﬁﬂﬂujﬂ
=3 = o a 9 A A o Y v 1 1 9 [ Y
emfimﬂasmﬁnﬁmwﬂﬁuﬂmuﬂmmmhﬂu pg1aunIviae laun msliaiuaa
[l Y
(Discount) AIVI8LAD (Credit) vaznmsrhnaie (Consignment) wazdalins 19 Teu1en1saasIamn

149nde

1.6.1.3 Place Ao myshdum /It ilovesgni Tasdandananuiidsza@nsam anw

Y 1Y) < as A a Y A ) Y a o
gnaes Awlasane tazawIIAGY INersenszedumnasaih Iiinanas lsun
A a ' { < a ~ 1 ax
nga asnszneaumldassnguihmnenniige mniuaumnue llvates wisiimsane

9 9
W%f]fﬂiﬂigﬂWﬂﬂuﬁ1uuﬁ]$Nﬂ31Nﬁ1ﬂﬂJlﬂﬂ IﬂElﬁaﬂﬂﬁ"llf]\iﬂ1ila@ﬂ’3‘ﬁﬂi$ﬁﬂﬂﬁ'u?’?ﬁuu%ﬂ%f’lﬂ&l

T A 9y 1

o Y
Tfnanui Ngavzdiaue mizduaiuegnun duswesniuases Is uaznguithuueniune

Q U

1ns

= Y A =

1.6.1.4 Promotion Ao M3V18AUM 130U5M3I 1A launiiga uainvzdyindessin

v
] 7 =

' Y
’EJEJN]’l,i NIFTUTATUNITVY %Qﬁ°U1/ITJTVIﬁWﬂmﬂ%ﬂﬂiﬁﬂ@@ﬂﬂﬂlWNiﬂﬂﬁu NINIsNAINaNYseay

g

=

0o < a a a A a 1 Yy Y =} a A 1
AITVETUID uagnﬂizﬁmmw Lilf)‘giﬂﬂ“I/]iT]J’NQﬂﬂW]ﬁNﬂﬁﬂzhli mﬁuammu"lwu INDNVS
v

v J A v LR ' 1 A
ﬁ'ﬂﬂiﬂﬁiNIﬂiIll“b’l!“l/l@]f]Uﬁuﬁ)\iﬂ’ﬂMﬁﬂﬂﬂWi%ﬂQQﬂﬂWqﬂIﬂﬂﬁiﬁ UANITAUFTIUNITVIIUNY

2

J

[ A ya o vy ' Y1 1 9 I 9 [
ANUFNWUS Inavanuevdszua aualgaieed19u1n Llag‘ﬂ’Ji%gﬁfJQWEJWElﬁJGl‘HVlﬂNaaWﬁ

o A [] 9y oA < 1 A A 1 9/3’/ 9y
NAUAUBINANAINGA %QN@QHQWEI’JﬁﬂﬁﬁJﬁﬂ“IS’JElulﬂ‘VN‘ﬂN@N XS EA I MNIGIN



o)}

.. Yo A g a ~ 9 Y a
ﬂﬁI“JJ‘HﬂH (Advertlsmg) ’f)'l%%%clclfﬂ'm!ﬂ NIUBDNIY Tﬂaummwummz Hnanay

U
e Y

YR A 1 A Y A a 4 Y a Y a A
ANNFANAADADAUAT HIDUTNITUU 59uN199191HIAAANIUABINITBHINNAADITUAL HI D
VINMIVDUI

. < a 1 @

M358 1AsATY (Direct Sales) 1Humsviglaein landeddrgnai laease Taons
a a ' 8 999 Yy A A J v @ =
aF1U19919az10AA 199 vesdum 1gna1 ldns 1y nienizenmaiduevis Tasdssordumaiia

an A
wagdsmynauly
! a v Y . 3 y A
AT AUATUNITVIINIAIUGNAT (Consumer  Promotion) 1Tlugtuunlunisadieds

(2

Y v Y ] A [ A A [ I
ﬂﬁlﬂlﬁ U ')@Jﬂ‘ﬂ’lj@ﬂ@]i\? LU NITAA LAD LN LUDY UIDNITLAUINUINDYITINIA LﬂUﬂ1§

o))y
e®

J

Y Y Y a = @ A Yo v Aa 9 A a
ﬂuclﬂtjﬂﬂ']lﬂ@ﬂj'luﬁuclﬁ] llaguﬂ’)’luwj\jiuﬂj'giﬂglfuﬂvlﬂiﬂﬂ’]ﬂ@’JﬁUﬂ'] NIDUINITUDNLI

2

ee

9

a . I Y a FA] 1% a
MIVIMT (Service) HuguvunsInusmsnineu uagnainIsvie (Nsesuny

@

Aa Yo 9 1 v o A4 g A A Y a a

ﬂﬂ! NHUSNA Llﬁzﬂ'liclﬂ)'ﬁuﬂ'lﬂ@uQﬂﬂ1ﬂ$ﬂ1ﬂ15°ﬂ@ L‘WE]L‘]Jumil,%alﬂmﬂmﬂﬂﬁusli]) NI1TUINIT
KA T TR X a 9 & g Yy 9 v

VUSUTY (mimﬁﬁflwgﬂmhlmmﬂﬁlu%%mﬂﬁu%%’aﬁum W5@@’]%%3&ﬂuﬂ’lﬁiﬂ@jﬂﬂ’]ﬂ@ﬁf]\iﬂ')ﬂ

% 1 a [ a FY [ v 1 o a 4
§219909U) tazuIMIndInIsuIeauminuanm (UM ITEONLIFY nIoasIvTouAUA D

vy g o 11 A S o
anm Idae luudr Taevhedeaoriio ieaseanulsznuloszezen)
Yo

A d a [ @ Jd I A A @
1.6.2 321U Call Center ﬂﬂﬂuﬂﬂ’iﬂﬁ@]’ﬂﬂiﬂﬂNI‘ﬂiﬁWﬂ Wwnalulag ‘Vlvlﬁ UDITWAU

A o a o Y a

Mo VT HITTANTAIUMSAAADTEETT H95IM9U AugIudeya uagmslduimndld

9 o ] A A A a Y o Y o A 9 =3
AYNU %aﬂLwnﬂizﬁVIﬁmWiumi Uﬁﬂ?ﬁgﬂﬂ?ﬂ?ﬂiﬂiﬂwvﬂﬂﬂﬁ@ﬂ 24 GB'JIN\‘] NI INAITUNN

l
aaA

Y] (% I 1 9 g’.} v 1 1 ] a Y v
wolvgega uazmsairaiauaana linudaanein saunsdsseaanldaienis gsnaldnu

J o & o @

< ' ' <3 { o o o
3Ans asiumsiuer Tagiunazima Tulagae s doitlu mudenidwylinuesdns Call

g

a A A

A 4 9 Y v A o 1 <
Center ﬂﬂﬂigﬁﬂ‘ﬁﬂ'lw LW?JG]@TJI%‘VIEJ ﬂﬂ?ﬂ@]ﬂ\?ﬂ?iiﬂﬂﬂ'ﬂﬁ ‘VI'E]EH\‘]LGIME‘]JL!UU?%UU Call Center

INOUNTZAUAUNNIIUUINS

9 v o

I Y A v o 1 9 A 13 Y v W A
1.6.3 Graph L']JLlIﬂﬁ\iﬁﬁ"l\ivlu‘ﬂuﬂj"lllﬁllwuﬁigW'J'Nﬁll'ﬂuaﬂﬂallﬂisl‘ﬂfln AUDY ANUTNNUDIN

1Ho o 1Y g 0w & Ay Y a ¥
"hJiJﬁnﬂﬂ’JW]’fNL‘]Juﬁ”liJa"lﬂiJ%u Wi@ﬂlﬂi;l.aﬁﬂﬂﬁﬂﬂiﬂﬂ"]ﬂﬂll‘ﬂell’ﬂ
. A [ ' A v A 9 o 1y v 9 v A
1.6.4 Community f19 ﬂ'liﬂﬂﬂqum’i)ﬁiﬂuﬂﬂhﬂm NHUSNANY u@gﬂﬁﬂﬂui@ﬂi%ﬁﬂﬁm%ﬂ
[~ 9Y o A 1 a A 9 [ 1 g’; = =~
ﬁ"lll']iﬂlﬂuulﬂ‘lfﬂl%u‘ﬁi’E]LUJ\WI'INWQG]ﬂiiﬂﬂi@ﬂlf)uﬁﬁﬁa1ﬂﬂ DYNUBDINYNUU BIITNUUIAUBDN

NAUNUANANY



vy
[

1.6.4.1 Shortest Part 79 1§UNNNTUNFAIN THUAAUNII (Initial node) 11/Fa9adU 7
Tunsl
. A 1 d‘d 1 1 901 9 é J dy 2
1.6.4.2 Modularity 19 A1U04n51WNUA1029U NN BeamHzadaanyuzv0Ins g
=\ A A 9y Y
UANUHNOUKTOAAUNY
. A 1 ' 1 YA a1y o v
1.6.4.3 Mean Distance A9 113282419524 319 n519 2 51l dreeartseazriilvingw
13282111952%1919 Community 11azeg Indnugs
A o [ v A A 49! g’; [ d'
1.6.4.4 Degree 19 TTUIUANUTUNUTNAUNAVUYDI InUAUUND THUADUY
v ' Y
1.6.4.5 Path Length A9AINE1IVO 311U THUANFIHVOUFUN NN ATUTEN I
Truaduma uaz Tnuadatona

. Y 1 Y ] I 1 9
1.6.4.6 Percentile ﬁi’] fﬂﬁllll\wnaﬂWQm@HﬁI@ﬂﬁﬂ?ﬁuUQ@@ﬂlﬂu 100 a"JuGU'EN"UﬂiaI.a

1Ta o
1.6.4.7 Sales Value (899919) Ao ganuon3oyan uilusuauum



YN 2

%

a = Ay A g
HUING NEYHS UHASHAITHIVYNINY IV

Ay
2.1 NYEHNINIVD
2.1.1 T]t]‘lelf] 4Ps (Product-Price-Promotion-Place)

. . 3| 2 y o a a

‘VIE]‘Hf] 4Ps (Product-Price-Promotion-Place) Lﬂuﬂaqmmqmmmﬂ Lﬁacl%’mmu‘gsﬂ%
Y @ Y Y Aa A 1 Y o 1 dy
1ﬁ§liﬁﬂ‘]Jﬂ’niJﬁ’eNﬂTi‘lJ@muﬂﬂﬂ maﬂqmﬂmma m@m”l‘ﬂu

A a Y A a . A 1 a ) ds! A

Product A® dHA (Product) 130 UIN13 (Service) NUAAZTIND AU UAVHINDNDUT U
£ Y a A v Y Y A o Y W Y
ﬂ’NlIG]’E]\‘lﬂﬁ"UEN@“]J‘iTﬂﬂ ﬂﬁ?ﬂ?iﬂ%ﬂ@]’ﬂflqﬂ i (FLG) i]”UG’IENthVlﬂ

. =) A ! a o v A 9 v oy A Y A a
Price f19 3191 mmazﬁiﬂ%mwu@"l’s L‘WE]GL%LmﬂﬂUG]’J’ﬁL!ﬂ1 (Product) I UINIT

(Service)

[

H Y 1] 9
Promotion 19 NINTTNAAUATUNFVIENIATY 1NonTzAUMIAaTUTadev0IdUs 1aa

A [ Y ya ag
vsenguihwunalizvuy

- . . A A A 1 ) ' a Y A a A Y a =
Place (Distribution) A9 @D1UNYIOFDINNIANHUWTUATIITOUINIT ﬂ@ﬂiiﬂﬂﬂiﬁ)

' Y Y KX A 9 A a Y
ﬂtjmﬂTﬁiﬂElﬂHﬂiﬂL“ll1ﬂ\1ﬁuﬂ1ﬂiﬂﬂiﬂ']ill@NWEJ

9
Y =2 9 @ o a

< g [ o A a o o
Qi 4ps dudlunugdaydmivlumsduiiugine naziiligane amnsose

Y a =4

n v dy o 9 a 4 a d‘ Y A
@Q"lﬂ Iag 4Ps ‘L!ﬁ”lll”IiE]‘L!”III‘IJQﬂﬁTJmﬁSWWi]G]ﬂSS‘JJ e lHinmsaain HIoAUIHITNSIUD

Y

A J

uagWannaum uazusms Masemuanudesmsvesdus Ina wsengudhvuie

e
2
=~
—
;Il.
)
RO
2Ne

v v
2.1.2 MIINQANVTUNUT

g‘/ Y A [ 1

9 Y
HIUADUNITINGIU 2 VUADUY ﬁf) ﬂ']i‘l’ﬂgﬂLLUUﬂJ@QﬁUﬂTﬂ%@W%}fJMﬂUUfJﬂ (Frequent



A

itemset) uazmiﬁ%ﬁmgmmﬁuwu‘ﬁ (Association rules)

v A { A o a a % I
Tuaiuusnaziimatinnfionldnuedraunsviate Ae oxn3 103 (Aprior) iy

4
v  as A v o 9

4
anoinuiug e s lumsmanuduiusvesteyalasldnanmaiuniuusasumssedum

u

. A dy a Y A a g 1 1 1 Y] ° ..
(Transaction) LWE]W1§1JLL‘LI‘]Jﬂﬁ%@ﬁuﬂimﬂﬂﬂluUﬂﬂﬂ’ﬂﬂiﬁ VAYUAIFA (Minimum  support)

vy N H
a3 Tasmaivayumua ldanaunsh (1) Taeh X Asdumiszianang uag N

Y 9
51uaimﬁummuﬂﬁ%ﬁuﬁﬁmﬁm

frequency(X)
N

Support =

Y

ad a a A o a dal a 9 é a
Iﬂfn‘ﬁfﬂi’f)%WiIfJﬁu%81/]']\‘]']1‘!LL‘1J1JTLJ3@‘UI@EJWﬁﬂiﬂ!']g‘iJmJ‘Uﬂ?i“]ﬂ’ﬂﬁuﬂTﬁu\‘]ﬂf‘u@l

[
o J

U L= 9 d‘d dy 1 1 gj./ d' o 9 [ gjj = d‘
ﬂﬂuﬁ']iJg‘iJL!‘UUslﬂ‘UNVINﬂWi“ﬁﬂiJ"lﬂﬂ’J']ﬂ?sUuﬁﬂ/]ﬂ']‘l’iuﬂll’J wmmﬂumwm&m"lﬂmam

Y 1 @ Lg Y

é’ a A a A @ Y dy a A a g ]
gﬂlmﬂﬂﬁ“}f’ﬂ’duﬂWlLﬂﬂﬁ’JiJﬂu‘JﬂﬂﬁUullﬂli@EJG] waqmﬂ”lﬂgﬂuummmwaﬁummﬂmumﬂ

o J

Y =2 o 9 < o A . = ' 1
ugrvailadrailu nganuduiug (Association Rule) ¥39zoglugiunn X = Y ningnaui
Y L A 9 Yy o~ L a9 v ' VY 9y a =
DMUMIFOAUA X 1A UM IFAUM Y A28 Tagd 1 InaiaIaugevoIngosu1edaa s

. Y v . @ a A
(Premise)  HATAIUYNVOINYUAAIDINAGNT  (Conclusion) Tun15IAlszd@nTninvedny

] v A

v o’dﬂld o . = A o w
ANUAUNUDTUNBEY 2 1779 AD Confidence LAY Lift Fauaad luaunisn (2) uag (3) MmuaAY

c . > frequency(X,Y)
onfidence = frequency(X)
Support(X,Y
Lift = pport(X,Y)

Support(X) X Support(Y)

' < ] < ¥ A @ ¥ a
Iﬂﬂ?ﬂ Confidence %8L‘IJ‘L.lﬂﬁuﬁﬂQﬂﬂﬂJumzlﬂuﬂlﬂﬂﬂﬁ%ﬂﬁuﬁH Y ﬁﬁ\iMﬂ%ﬂﬁHﬁH

Y LA Aa Y a X 9 (% 1 v A 1w
X "l,']J!La’J iag Lift ﬂﬂi@ﬂTﬁﬂﬁuﬂT X Uag Y aginATUNIDNNUNUININLYINNUNINIAT



10

[ 1

o o ¥ a J o 4 o
ﬂ13ﬁ1ﬂ’311Jﬁ'3JW‘L!‘ﬁﬂl@\iﬂﬁ“‘]sff]ﬁuﬁlﬁ’n\lﬂuﬁﬁﬂﬂﬂ1ﬂﬁ1ﬂmﬂﬂﬂﬂﬁﬂﬁﬂiiiJﬂﬁ?g]}Tﬂaﬂ

o ]

(Retail industry) F3l¥AnuIngAnisnvesgnamsonus Inalasansni llszgndldluns

Y
A a Y A o

o a a ua . Y 1 @ Ay Y @ = ci' 1 o Y
TI'N'IULGINTJQ‘UG]ﬂWS (Operation) "1mm fﬂii]ﬂwu“l/li'luﬂﬂﬂﬂi]ﬂ’s'lﬂﬁuﬂ'muﬂilzllﬂ'l'i‘ﬁf@i’m Ll]lil

s

o 4 a J a (4 a o 4
°lﬂé’fﬂuw%md@mmwuﬂ%ﬂsszummsumsmwuazmiwmwammm

2.1.3 NY¥HV0INT W (Graph Theory)

= 9 [ @ v J [
N3 (Graph) Ao MsuaaavoyaluanyuzInua (node) HAZANUTUNUTILHI
Tnuaiiounony (Edge) TaoTrualdiand oufa (Entity) 19 194 AL (Person) A9V04 (Object)
1 . = A 1 gd A 9 [ = [ v J . =
MUY (Unit) FIFUHAIUNANUANVAGITOINUUDVTANNANNTURUT (Relation) AN B
a 4 % o Al 1 1 1 [
Y943 IMABNMTUATIZHANUAUNUTA) VoInT I 13U MTULINGUEDY (Community) HIONS
Y
WUdUNIAUgA (Shortest path) Aso3 10 luiadedesda 11
2.1.3.1 M3AUNMINGY (Community Detection)
Y ' A % ' Aa @ A 9 o vy o Y v
MIAUKINGN Ao MIdanquued TnuanlguanyuzNadwnuegaleny laglsdnyay
~ < Y v A 1 a A 9 1 1 g’; Aax Y 1
Nemnsoin Idany WSoLNuNYANTTNHI0T0YANA 109 0819UBINGUUY TBNIAUNINGY
R A Ao Y as < 1 [
punr e 1¥luauidel Ao 7515 Cluster fast greedy Humsningu Taold Tade 3 dru
I % o 1 v o 4 a
Merges, Modularity, Membership ttag Weight #uilutlaselumsiwunnguasazihanmesan®n
- % a <3 1 g’/
NeoANADINY Modularity Score gagaN 15w UTATIA31990INGUNIMNAAINNT Merge
- Y @ y = 91 ) ' Aa . 1Y 12 . <] Y1
metric Y0yaud 118391119 19A1 weight 115IWNITWT Community uan 135 Weight Nz 14a7
. = v A . 4 ) ° . Y
Weight 1A830NU AD Weight Default e ldamnsasun Community @
v 9y
2.1.3.2 MIAUNUFUNNTUFA (Shortest Path)
. ) ] (Y 4 ..
Dijisktar Algorithm 1Hu3BmsnuduniindungaainTuuadunig (Initial node) T
o A y I ax A Aq Yo ] ' an a 9y
gagadu 9 nanualunsiudsmsuilanldnuesiaunivalslasIsnsnasanain lvuadau
¥ d' Y A g v kS o A A ' Y v
matazgnudunianIndngainilullIaluvazuulddiTnuaiiyouaoogiulrnuadunia
o Y . a ) A A ' g A 9 ) o
wasniuiiaueuu@u Tag 1 IvuannnsanegdulnuaisudunaziudumalldiTnua
da'ld Tasnrsavraaiszezniaaz lgaszezmauduuiniuaszeznian ld Tvuasaly an
9 Y f F4 o
syognsaveuduniladosgac: ldduduniaiu mgusuioulddediTnuadarenia

(Destination node)



11

° o v A a 3 1
2.1.3.3 Degree 19 9IUIUANNANHRUTNNAYUIENI1G Node A 11ag Node B Iag
] I
AU15011U4 Degree 000 lo1iJU 2 1101 A Indegree 1A Outdegree
. A I @ dy [ A o < ] 1 <
2.1.3.4 Modularity A9 1JuAI¥I0v04n51% (MOIAANULUALTIVOINTHUINGY 11U
. ti'd o = d‘ 1 tﬂ' ) 1 Ll .
Community TﬂEm1Jﬂ”n3Jmm13qqaJmiL%am’mﬂwumuuizmwﬂﬁuﬂmfﬂuﬂqu (Community)
= d’ 1 d‘ 1 1 . td' 1 U
HANMIFOUADNILIUNTE Y TuaTulung) (Community) NA9NU
Ay 44 & o & 4 C oy
2.1.3.5 Path ABLTUNNNIFTONYANUIDNYA G]Sﬂuﬂﬁ!fh’f]lli]’f)i]ﬂﬁHJﬁleN]lm"faw
1 < 1 1 Y
LU Path (Edges) AN81I52H I Vertices n, Path (Vertices) WUAUEIITEHII Vertices 15UNY
S I A S 1 . dsf . A o
Connected Vertices 111UN131T0UADAILA 2 vertices YU 1) 1182 Connected Graph Vertices N1

Y A A 1
HWunFeuaeszns W 2 ns

(A) (B) (C)

M 2.1 Mod1gUuuUveInTvl (Graph) INAINMSFOUADIZHIN Node

2.1.3.6 Distance 710 7583 W195511193A@099A Node A 1ag Node B Tunsiassiuau
y 4% 4 44
vo3vol Iudunsnadunganseuaoni
. A A Aa ' < = A A !
2.1.3.7 Vertices A® 0800 (W30Ni38091 11ua) 1ugamed (v3egaieuae) lunsim
. v A Y v A 1 dy Yo Aa <3 A Z,jl A
Vertices iinTidoanuuay Tuniiadeauingeg ladnunaniiienye
A Y a4 ' 2AY o v 1w
2.1.3.8 Edges Ao duvaaduniyounayaganaaign veuealihemnumsuny ga

S y X
Elammzsu’e)mﬂuﬁ’mﬁsnwugmmmmm



12

MNA 2.2 $1981900905 19 LAAIANTY Edges tu,v,w,x,y,z NIFDUADILH I Node

U

a d' d' Y
2.2 NUIIDYNINYIVDI
2.2.1 NUINBIT “Extending market basket analysis with graph mining techniques A real case”

1@ 1a8 Ivan F. Videla-Cavieres , Sebastian A. Rios 1141 2014

Y a Y1 [ ) o a o "9 Y a 3A a o s
ulﬂf]‘ﬁ‘]ﬂ‘c’lvlil’n ﬁﬂJWWﬂ’J]l“IJ’dWHiUWaW UIEN !,GH‘LliTLlﬂTﬂaﬂﬂﬂ’é]ﬂﬁ“riﬂjﬂwaﬁﬂm“ﬂﬂ

YeAeNU. LaddeyafeInliegnelsziamsniedeyanismigsnssu a0 mAlians
a ¢ v ) A P o = o ' v
ANTITNAZNIINaIAaHaNNeYTENIaNaTaYaTINIUNINNNTLIANTSIIY0ENITAUN

v o JAYY Y o 1 o o a e 9
ﬂ’31llﬁ3JW1lﬁ1/]lliﬂ']13JW‘1J18 L51Vlﬂwmu1lluﬁﬂNGl’ViZJE‘TTVIE’]JﬂTi’JLﬂiWZ’Vi@]%ﬂ‘iW]ﬁ1ﬂﬁ1llﬂiﬂ/‘l

matlamsiuniioasanindszuianaginisuinizianszae Idiudu o s1oms swaasli
== a a ax 4 < I [ ] ] o = 9 =
Wudalseansnw vaadsmsveun lugnlesinsinavisduazvina lagalesuainanilan, ms
15z17aMas01 238,000,000 LAz 128,000,000 AINEIAULBMEUNUITATUL LAY

2.2.2 U804 “Generating Groups of Products Using Graph Mining Techniques” & uolay

Ivan F. Videla—Cavieresb ,Sebasti’an A. R"10sa,b il 2014

v

Y a Y Y a2 = o 2 A o & v
"lﬂ@‘ﬁﬂ']ﬂ”h')] Q@ﬁ?ﬂﬂﬁﬁmﬂ”lﬂaﬂuﬂhﬁwwu']mu ﬂﬁ]i]‘]ﬂn! UYIEN ﬂ?jﬂﬂﬁﬂ\iﬂ?iﬂ’ﬂﬂ

9

¥ q aAal = 2 v A A Yy ¥ 9 ' Yy v A o 0
mn“lﬁmmuuazaﬂmmmgﬂm °lumamugﬂgmmmmﬁinﬂ’quaﬂmmamuawmyuazmuuzm

U

]
v =

4 o 3 o 4 v Az A 1 a o o
Tunnuvesqa e liussgradiia daglszasdmarildudsdAnuniegnsiuimaasusi lall

g
U ]

ANUNEITOINU TAAAANTMTUNAASUNNIANAUIFY K-means ¥130 SOFM luenunsnldau

Q

Yy A a @ A A 9 9 Y o Ia 1
"l,mﬁJﬂllﬂ"ISﬂizﬁ]ﬂﬂi%iﬂﬂlmzuﬂilﬂmiﬂﬂ voya. LL?Jﬂg]ﬂlﬂﬂﬁ’iJ"lmJﬁlxlﬁNﬂﬂ‘W‘ﬁVlEﬂﬂWt)ﬂﬁ

a Yy & a v A Y q 9 v oy X A o o & v
NI Sllﬂlﬂi]ilﬁQLWﬂ1uﬂﬁgﬁ]ujﬂﬁ”IGLGHLLH’JVHQQlWNVlﬁiANGUH ﬂéﬂ%umﬂﬂwa@ﬂmm ‘VTHQGI,HGU?)

9 ]
A A A

Y o 1 A~ ~ Y Y (a
ulﬂllr%EI‘U'?Tﬁﬂm@ﬂ‘ljﬂ“ﬁulﬂa1Uﬂ@ﬁ\1ﬂ3Jﬂ'313JW3J']ﬂlla$ﬁ11|'lﬁﬂ@lﬂ')'luulﬂ\‘ﬂEJIﬂEJﬂWiﬂWﬂaﬂ



13

v a ?and P} o = P ) A
UNIUATIEN 'J‘ﬁu‘b"]ﬂﬁlﬁﬂ']iﬂﬁﬂﬂﬁ%uﬂaWﬁUu‘nﬂﬁﬁﬂﬁiNllﬂﬁa'l'(’JWL!ﬁTL!TIEJﬂ"Iﬁﬂ']fJGluﬁnggl'Ja'lﬂ
LﬁNT%ﬁMﬁWNﬂ?Wﬂﬁﬂﬂﬂ?ﬁﬂl@\i U%HWVI
2.2.3 TUIBI309 “Market Basket Analysis with Networks” L& uolagy Troy Raeder, Nitesh V.
Chawla 1u1) 2011
Y a R A P Y} Y v o daa D)
ulﬂf)‘ﬁ‘ﬂ']‘c’lll']'ﬂ N1IAUANTIICTASNIINAN mﬁﬂummmﬁmwuwummwmaﬁlu%ya
e Y = A A4 = 9 o A 1 A Y @
mwa*umgﬂmtﬂuﬂuﬂuwu%mmuﬂﬂqmaway’a NITNUVIUDILLT ')‘ﬁﬂ'lﬁllﬂﬂiyﬂ'liﬂﬂﬂﬂllﬂ
A ) o I~ P A ] ' 9 ' ad Y Y A
LﬂEJTUENﬂ'ﬂfﬂiﬂ;@L!,a$3Lﬂ§'l$°ﬂﬂ§]ﬂ15lﬂfﬂllIEJ\‘]%Q@Qiugﬂllﬂﬂﬂ@ﬂmﬁ]ﬂ?’lnt%u AUNTD WIDDUY
y 4 A A ¢ ' < g A o A g A A v o
LLH’JIHN‘VI%%‘ME]HJ?J? "’OEﬂ\“IUlﬁﬂﬁ'llllﬂiﬁ/]ﬂﬁ'ﬁ_lﬂu@’l’)’llﬂuﬁﬂiﬂﬂ@] ﬂ;ﬂm@yjaﬁﬁﬂiiuﬁ’lﬂ’liﬂi@ﬂiﬂ
d' A o 9 Y A o o [ 1 A 1
ﬂ%]ﬂ'liﬁf@llIﬂﬂ‘ﬂﬂfﬂlfﬂuhlﬂﬂﬁ'lﬂiﬂﬂﬁi@ﬂﬁ'IEJWUﬂQﬁ'IWTLIL!ﬁﬁgﬂaWUWﬁuimlﬁzﬂ'liﬂi’i]\?W'l‘Llﬂ;]
g’/ I a 1 "o . @ ] 4 rd ] 1 1
wwilu msnad ludidn nilsennlsiannuiiaulunenilsumilsz Temniveangais o ua lall
MIANAITIUAUNBIVIATATIAGY  HATNINTNITNUANAIIN U1 IHa T INANITTAo UAY
Y v A 1 Y] =1 dy 9 A 1 o
ANUTUNUTNUANA NN UNIN ﬂ;]imllﬂllGlu\ﬂuuLﬁ'liﬂﬂlﬂf]‘ﬂ'lﬂ‘ﬂLW]ﬂﬁ'l\ﬂuﬂ'liﬂ'lﬁﬁﬂiiﬂﬂ'ﬁﬂgﬂ
9
VoA
o I 1 a @ 4 ~
I@Elﬂ'lﬁﬁ%}'lﬁtlﬂﬂsﬂ'lﬂﬂﬂsﬁjﬂy'ﬁlﬂLl!,ﬂ%"'f)ell'l‘ilWﬁﬁﬂmcﬂﬁ1u1iﬂﬁ/uWUﬂllﬁﬂQ@@ﬂﬂjhﬂfu
' Y = o Y A a A a 4 Y I 1 A
(ﬂi.jiJ) Gl,usufm“ammmmmwumﬂmmmwmmﬂﬂ NI1IUAINEH ﬁ“ﬂﬁﬂllﬁﬂ\ﬂﬁ!ﬁﬂ???‘ﬁﬂ?ﬁ
[ o A A 1 a @ 4 o 1
@nﬂlﬂ%ﬂﬂnﬂ?ﬂﬂ”ﬁﬂﬁﬂﬂﬂ LLfJﬂ’E]‘VI‘ﬁWa5$TT'JTQWﬁ@]ﬂmmaﬂﬂﬁﬂfﬂ%ﬂuiuﬂiﬁ?ﬁiﬁiFﬂu 31UNII
[] 4 o { o 1Y a I 4 (K%
ﬂlﬁﬂlumﬂﬁﬂg]ﬂTﬁl%ﬂiJIﬂﬂ Li?W@JU”IlIWﬁﬂTiﬁHTﬁHSl% ﬁ?‘ﬁﬁ‘}JGIﬂJGBHGU’ENWﬁﬁﬂﬂ!“ﬂllagllﬁﬂﬁ’ﬂuu
P o A Y A IS A Y J v A ]
ufmﬂizTﬂ%uwmmsammumi”lm;u%u 11«!1/]?!@fﬁlﬂiﬂﬂLﬁﬁl]ﬁi?ﬂﬂi%ﬁﬂﬂ'ﬁmﬂﬂmi@"lﬂﬂ

@ 4

a 4 4 a oA g’/ 1 o 1% a
NﬁﬁﬂmmtﬁﬂLﬁUi’JﬂﬁQV}‘ﬁﬂTi’JLﬂﬁ?%ﬁﬁﬂﬁﬂ‘ﬂﬂ@ﬂTﬂfJfﬂ'i'i?iJ‘VIQﬁ’fN’t’)EJNHEﬁGB])’JEJﬂUﬂ‘Umﬂuﬂ

ee

a

A 2 a y v A = A ~ Y} A o
ﬂ\‘llﬂlllla$Lﬂ5@ﬂl18ﬂ5@llullﬂ’J']llﬁ']lﬂiﬂﬁ'i'N“’U@?;ljﬂﬁNﬁﬂ‘V]fﬂﬂ‘VIﬂgﬂiifjﬂflﬂﬂ'ﬁ?mi?%ﬁll‘ﬂ‘ﬂ

a

PR

ee

'
v A

2.2.4 11981509 “Consumer Behavior Analysis by Graph Mining Technique” L& uolagy

Katsutoshi Yadal, Hiroshi Motoda, Takashi Washio and Asuka Miyawakil 1l 2004

Y a Y1 9 A o 9 a Y Aa J Ay Aa
"l,mﬁmﬂ"hm "U’E]ll"ﬁ‘ljiﬂiimW’t]ﬂ1ﬂ’J13JHIﬂi]WQGIﬂi‘ﬁJ@‘U'§Iﬂﬂ NOUNITIVINUDY

9 [

a J a a ¥ 4 = < {
"U@\‘]ﬂTﬁ'Jlﬂ'iTZﬂWi]@]ﬂ'iillF;l:‘ﬂ3Iﬂﬂﬁ’l‘ﬁT]JT]JLLUUﬂWi%ﬂ@]@lﬁ@ﬂNﬂ’liﬂﬂﬂﬁu llé}ﬂﬂ !ﬁ’lLﬂu@ﬁ%%

U

Y Ao Y

< o a f o w < < o w f
lﬂuﬁ’gl!ﬂuv\lq@ﬂiiuﬂ']'ic?f@"l]f]\‘]@lﬂﬂ’]ﬂcﬂﬂcﬁauiﬂﬂﬂi']V\Iﬂ’]ﬂUﬂ'ﬁlﬂU"ﬁ}@ya%jﬂi'I'JGlua’]@ﬁJﬂ'ﬁc?ﬁf]

9 a A a o A a ds! ] g dy Y s K =
uaﬂ% L‘V]ﬂuﬂfﬂ'ﬁGlgﬂﬂ'iW‘I!WEJ’JLﬂ‘iWZ‘I’iE‘iJ!L‘iJ‘iJTI!ﬂWIJuU@Elﬂﬂ Glu’U“VIﬂ’ﬂiJulﬁHLﬁﬂﬂﬁmut]Qﬂiﬂ!



14

4 @

a H A an a ' Y 9 a
ﬂlﬂﬂﬂ’]ﬁjlﬂi’]gﬁu']lluﬂ?\iﬂ’]ﬁ’]ﬁ!’waqmﬂ']w,}'ﬁﬂi'lw W]ﬂTuiaﬂﬂ’]ﬁﬂ‘!ﬂﬂfjﬂiﬂﬁ“m'ﬂﬂwf]@]ﬂﬁﬁllﬂ'ﬁ

M ~ av a4
M99 2.1 M5 1fSeuneuanuINeNneIved

9

[

a1 TR AN Yof Yordy

1| 2014 | Generating group of Graph Mining (Community | 1matszgndld  aswldunld ﬂu?ﬁ‘i’aﬁ"lzj'l@’fﬁu“lwuum
products using graph Detect, COPRA, SLPA) Sawfumssuundeya il | meanudesmsvesgndn

.. . 5uamnn 9

mining techniques

2| 2011 | Market basket analysis | Association Rule 11 Association iag  Graph aAseiianly Product
with networks Graph Mining (Community | Mining 111/5zgndl#3uniu iile | Community riteri i

Detect, CePs Subgraph) 111 Product Community ﬂai’.‘”%l isad e

3 | 2004 | Consumer Behavior Graph Mining (AGM sl uitefnmgAnssuves Aseinums Aty

Analysis by Graph SubGraph) Qﬂﬁj Sns1ziANg Wiesnuue | @ Pattern mjéﬁmmgﬂﬁ’q
F

Mining Technique romum Tugauuy Subgraph
(2004)

4 | 2003 | Extending market Market Basket Analysis szgndld Graph Database it daufz 1% Graph Database

basket analysis with
graph mining

techniques A real case

Graph Mining (Community

Detect, COPRA,SLPA

nuunumsl¥Association  rule

=

a A o, )
LUV maimiuﬂ?mmmaga

-
unuvu

1 ' < 1.
19113590 A1 Support 1 1@
msuenngu Product 418

Community §313ane
Yy




VNN 3

a %

IS A
ITIVYVIBIVEY

Aax o a a v
3.1 35MSANUUNTIVY
Tunuiteiinuzdate Idinauenuamelumsmzduunvesdudinasi lda

a J a [ g [ !
nanssuauasuMsue laousaiu 3 Tuaeu awaasluning 1

*

31,1 mmEiandoya

x

31,2 M wm A s

*

3.1.3 391 Degree woa Node
Fudn i 100 G

I

3.1.4 U12NMENT83 Degree aamilu
2 uuy wn Rank Percentile

*
3.1.5 ihannA na aan Degree W1i0
IifA Conuanity AT Max

Modilanty |, M Meaia Destait

x

3. 1.6 1Aan Product Shortest Path
wave S sudien w1 Max Value

3.1.7 FAAmwnin Shortest Path
vhinalu il 2550

' P
mwﬁ 3.1 YUADUNTNINIUVDINUIVY



16

9
3.1.1 TupEUMIIASoNToYA

P
3.L1 mamsguvoya

gndoamsvidaduing
3211 Call Center

Foyamsny doymiudn (procuct Sates
2559 Sumemary)

I

Pivot QTY

M
Tayamive

1

' v
Y Y
MUN 3.2 MNVUABNI I BNTDYA

9
%

dy I <3 9 9 9 ' o
duaouusnililumsinusiusandoyalaglddoyanisvioniuszuuiuaueni
o 4 a o [ 1 X X = <3
TnsAwN (Call Center) voaU5ENAMAnv AN anilaTud) 2559 FeTisreaziBeadoyamany
A o 1 <3 v A

vngudoyauisnilsznouliUdie mviiluady  (Transaction No), sHAFUA (Product ID),
° 3 s A o ' =

#9AvU1Y (Sales Value) wagls (Profit Value) uamﬂueﬁ’ay’amim%aﬂmmﬁﬂmaﬁ 2559 U

) o & 4 4 o o &

$IUIU 518015 135,556 51915 91UIUTUFIH0 91,092 5180151011 UT U1 (Graph)

Y v W [l ~

AUy aaaneenaluaisiai 3.1

M15197 3.1 uaasdoya Transaction MIVWAUA T/ 2559 IMWIzHIN Call Center

Transaction No. Product ID Sales Value (Bath) Profit Value (Bath)
S11601000001 0303200 60.70 13.00
S11601000001 3101160 205.60 23.80
S11601000003 0000678 219.60 54.20
S11601000003 0303290 196.30 76.30
S11601000004 6160027 1214.00 394.00




17

Y A < 1 ,ﬂl & Yy a o Y 1
nndoyalumisieh 3.1 swmunlumsyenilinselimanszoelivareunaih 1l
° A o A = o ' 4 % ? g
awnsorh 115 nsed 1d Tasase fandesmsaemsdagiuuudeyalvnildmsdoniensuilu
a o Y ax . A DX A a v Y a o A

B AAINUNOUAILITNIT Pivot 1o I0Toya msdeaudiluasuderny Morswion

. = Y] a3 = Y] 1 [ o 3 Y1 3 @ o

Transaction No. 1@¢70u) 1 uunuferny druneamiilu Product ID uazldauiu 1 Tuaoduil
A ' ¥ & = &J a Y o 2%
ienaaINAsaiulinssodum luneduiiy

o o
3.1.2 MININYANUTUNUD

...............................................................................................

Association rule 519 Relation Product 910
Support>=0.001 Association Rule
Confidence >=0.001 Az Profit Value , QTY

Pattern Length »=1 Frequency

e

Nomalization

‘Profit Value, QTY, Fraquancy

o o o
312 MIHIN ANUTUNUD

Calculated Weight

(Profit Vatue x QTYx Fraqueney)

[
v

o

' v
<ﬂ1Wﬁ 3.3 UEAANUUADUNITUIANNTUNUD

v g o v ' [ a J a f a A
wmmnuumm%’@ga QﬂﬁTJ‘JJTVHﬂ”Ii’JLﬂS”IZﬁWE]GIﬂSﬁJﬂﬁ"%f)ﬁjﬁﬂmﬂuﬂ ogN lo

a % ¥ o a 7Y 4 o o A v Yy s X
7 FIVUAD UL UNITNATIZHUVDYANONIA NN TN UTUDIAUA Iﬂﬂiﬂﬁl@lﬁl’aﬂiﬁﬁﬁcﬁﬂ Tag

U

I3 4 a o I @ 1 1w
Mruaeu lunsins1e¥ 15T uan Support 1911791 0.001 ,A1 Confidence (1AL 0.001 LaIADN

F
vy &

o I A A di’ Ay o ! Yo A a Y
AWIEANUTUNUININANTITHOTUATNILN 2 5']Elﬂ'li"lluulﬂ fﬂﬁ‘ﬂﬂ'ﬁ]QﬂWWHﬂﬂWiW@nLH@Q%Wﬂﬁuﬂ’l
=~ o o = = A g Yy v
UANUVAINHAYUIN ANAIBDYIN Gl,uﬁ'li'l\ﬁ/l 3.2 Tﬂﬁl‘ﬂ LHS e RHS A9ATUUINIALATUE18UD

v v o w
NRANNANNUDTAINAIAY



18

Y ¥ o . c&’ a
3197 3.2 uamﬂgmmmmanwuﬁ (Association Rule) i]'lﬂﬂ'li‘;]f'é]ﬁug]}'l 1 2559

LHS RHS Support Confidence Lift
4002382 4002380 0.0010 0.92 44422
4002382 4002381 0.0010 1.00 495.61
4002382 4002381 0.0010 1.00 484.60
4002381 4002380 0.0010 0.92 487.55
4002382 4002381 0.0010 0.71 515.86
4149769 4149768 0.0011 0.92 79.56
F001408 4149769 0.0011 0.96 615.73

9 ~ < Y Y ) o (K ==
mﬂﬂmy‘aslumﬂm 3.2 ﬂ3mu”lmummﬁuumgu%mmm Confidence ﬂllﬂ'l’s;f\‘l
A 1T @ R = Y dy a Y g’; ] a é’ @
Lﬂf]‘]JWnﬂ‘ﬂ“ri“LNFl]\?’(?f?ﬂulﬂ'J'lﬂ'li“]ffJﬁUﬂ'lVNﬁ'ﬁNiJﬂﬂZLﬂﬂ"llu@'lllﬂull'l

1 ] ] 1 a I 1
3.1.3 MININQUIBYLALLUINGN Degree UDI Node ﬁuﬁ}uﬂu 100 &9U

S 3.1.3 1114 913473 Degree 989 Node
a1 nanl amanudmiuivasiui

&5

e o el ala]olslele]o]

L« falc [nlnla]e]lsl « du

Fuduily 100

H ' a <3| v .
ﬂTWﬁ 3.4 llﬁﬂ\‘]ﬂ'ﬁl!ﬂ\‘]‘ﬁjﬂyja Node ﬁu#ﬁ@@ﬂlﬂu 100 &9U LU Percentile

o v I o o

o o a s Y ) Y 9 9 A
'ViE‘]\1i]'lﬂ‘V]'lﬂ'li’JLF]5'l$1’iLLa$]1ﬂﬂQﬂ’J13Jﬁ3JWH‘ﬁL§EJ’Uiﬂﬂlmﬁ AU w’afaﬂfnzuwaga%

Y A

I&unafrailu Weighted Undirected Ggraph Tasaumiieglungadrailulnua (Node) uazidu

U



19

Y 1

4 H [ v Y 9 . ) 1
wouTruaedgefomindudioglung@ernu Tudiuuesnninin (Weigh azldaiilsao

Do

[] o a Y A U o A 9 [ v J 1
MUY (profit) IMUIUAUAINGD (QTY) HagmMauuayu (Support) ‘I/Iulﬂﬁﬂﬂﬂ;]ﬂ’ﬂilﬁilwu‘ﬁ 159]

Y i
I aa I

(H99910A19199) a1l i ldunwesy maduayuiinnluye 0,11 uami lsaeniaelinn
Y

Tue24 [0,10000] i 1¥desdimsUsuaunarineulieglusiufenu Tagasn137 Normalization

. Y g’; ] ] =® d' d‘ A 1 d‘ 9

1111 Range Transformation 1%A1M3uA0g U529 0 9uda 1 awaunsh 4) Tagh Z Aeaii la

910N15N1 Normalization 18 X ﬁﬁ)mﬂﬁ]i}ﬂ’u

X; — min(x)

Zi = max(x) — min(x)

9 v
=1

@ 2 A o v ax Y A Y 1 1 dyd
WﬁﬁﬂTﬂuuLWﬂuTqﬂﬂi$Qﬂ@] VITMINUTUNNWNAUNGA (Shortest Path) AUVAIUI

Q

Y o 2 g & o o & 2 [
G]’e]ﬁ‘i/]?ﬂﬁllﬂa\‘l@ﬂﬂﬂ‘l’iuﬂiﬂEJﬂTL!’JiI!ﬁﬂﬂﬂﬁu”lﬂuﬁulﬂﬁﬂﬂﬂﬂﬁﬂﬂﬂWIN‘] WMau 1%y 1-

1 Y 1

. A Y AA o v 3 ~1 3 o = o o
Normalize Profit Value LWﬂﬂlﬂﬂWVliJﬂWlliil?ﬂ‘ﬂ%ﬂﬁﬂlﬂllﬂﬂ?lﬂﬁuﬂu@ﬂ LL@]N?’I’JﬂJﬁWﬂﬂJiﬂﬂiu
ddydl d' 9 o 1 [} g}/ 1 %’ [} 9 =4 a 1 5o’ [} 1 Yy 9 (% [}
nsatinnleia 3 AT UUATUINUNTANTYIUNAVIINNITIINATUINUNAN LVIRAIYNU A

aumsi (5)

Weight =3 — (xq + x5 + x3)

]
=1

Taef x, A A1 lsaeniaehn 18¥1 Normalize 1da

A 3 o a Y a2y Yo o Y
X, f19 ﬂ?i]”ll!’mﬁuﬂi‘ﬂllﬂﬂi Normalize L8117

A 1 o AN Yo . Y
X, A9 mﬁuuauuﬂ"lﬂm Normalize 1187

@ Ay v v o T o Y =2 o 9 <
Waﬂﬂ"lﬂ‘ﬂllﬂiﬁuﬂ ANVANNUTLazA MDA hnas e tunsviazaaniy

4 r v v
FrfouvuduFon (Edge) Had91niuaz 18 Network Graph A9n1WH 3.5
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MNN 3.5 1AAI Product Network Graph

1ALHBI9IN Product Network Graph v lna#elis1uau Node 499 Product $112u

266 Node ttazlunnas Node 311U Degree Tumauiiligisedesnsmisuiungududing
d‘ d' d‘ a 9 d' a 49! 1 1 a 9 d' o Y A
ngauazmuzauiga et lmyadumnifavuszringuaumninldinaseavisgaga
= o a 9y 9 A

nazlis iy Nemsausiosige

Y o R Y= 1 2 o 1 A o

39894 1AANBIADAIT 1Y Degree YB3 101AT Product Node 1agidnn $1149% Degree
nliaunniiga 3 Muusnumaay udinesihnumasaina1n llguny $149U % Ranking @
° Y Y o () ¥ ° g A 0 v ¥
mrua’l3 1dr 109U Degree N ldazgmiliitluNonlunisiion Product Node dmsumas

Graph Az MINGUUDIAUAT

Max; (x) + Max, (x) + Maxs (x))

AVG Max; = ( 3

[

Tagf Max, Ao M1 Degree NUAWNNAFAT AN 1
A 1 o d‘d 1 d' o d'
Max, 18 A191UIU Degree NUAMINNGAGIALN 2

[

=) ' o d’d 1 d’ [ d’
Max, 19 AIUIU Degree NUMANINNTAAIAUN 3
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Degree Filter Value; = %Ranking; X AVG Max

Tagn % Ranking Ao A1 % Ranking Amvuald
= ' A o Aa A o w
AVG Max A9 ARV 11UIU Degree NUATUINNGA 3 A1ALLLTN

v ' I '
3.1.4 HINNQAUNIINTDY Degree ponilu 2 nauy @’lllgﬂllllllﬂﬁ@ﬂ

f =
3.4 WINNTINT89 Degree sanilu

2 WU MY Rank Percentile

3.4.1 Ni04 Degree == Rank Percentile 3.42 1599 Degree <= Rank Perceniile

i

Community Detect ‘Commuaity Detact

H H ] <
cﬂTWﬁ 3.6 MNLTAIVUADUNITHUINITNIOY Degree oonmdlu 2 1uy g Percentile

#a391n7 1aA1 Degree Filter Value ¥oauaag Percentile 581500187 f3v0 1avhinig
o J . I
mriua JJuuuMI@ena1 Degree Filter Value 00111 2 1
A A oA "o .
1. msnyeslasdenaeulyninnai W5emn Degree Filter Value
A A ] Oy =1 1w .
2. msnsedlaaidenidon luifosn111301MNY Degree Filter Value
Taoluusazgiuuuisun % Ranking 11 1 119 100 B luuaazsou sxihmsadig
[ . a Y Y~ Y o Al
Graph ILAZN1N1T11 Community VDT UAN Tag 1975 Cluster fast greedy (QININITIAAT

Modularity 1182A1 Mean distance Y99 Product Graph AINan
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MW 3.7 LAAINITIILUN Product Community

3.1.5 189NAIN509 Degree Value §1M5UNT04 Product @115 @314 Community 1o

Modularity (8¢ Mean Distant voeluuaag Filter Value Percentile

3.1.5 (390 AN399 Degree NTIAAA Community A1 Max Modularity %38 Min Mean Distant

v
.A\ A\ -

v
A o

M 3.8 MNLAAINSTIADN AINTOY Degree N111IAA Community NTAT Max Modularity

-

Tﬁ'f’) Min Mean Distant
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M8491nM911M51800A1 Filter Degree Value UB9UAAY %Ranking 118211111 Product
A Y o 9 . 9 asy Y o v 1 AW " Y o A
Node 711 1hunaiis Community 73875 Cluster fast greedy (QAININITIAATIFIA 2 ANRIYNUAD
Y 1 v
Modularity ti@¥ Mean Distance ﬁwﬁ’ﬂymzsmuﬁ"lﬂﬁaﬂq 1A8i3u91n Percentile 1 ,5,10,15,20..,100

Y
UAZNING AT Filter LU MANIUMNVLALNT Filter LL‘lJ‘lJ‘L?l}E]EJﬂ’J'Im'Iﬂ‘U

3.1.6. ¥11 Product Shortest Path 13 Max Value

g Y
[

i 3.1.6 (A0n Product Shortest Pathuiazi/Souiioy |
! !
E ) 1 Max Value :
! !
| |
! !
! !
! |
i ¥ N " i
! !
! !
| @ @ @ @ :
| !
! !
! !
1 1
! . | | |
| | | |
! !
| ‘ y |
i Product Shontast Path Product Shorrast Path Froduc Skontast Fatk E
e R « p o :
1 p 1
RS L] X |
| 1
1 1
] |
N\, 7

PN 3.9 MNUAAINTIADN Product Shortest Path iaz/5euiMeu1A1 Max value

1899107 141 Percentile  1WONINTD4101 Product Node 4d3311Ua319 Community

s 1

Tagvz1don Community NTA1 Modularity g4g 1130 Mean Distance #1ga 09nU1 1A9109 14

nqua1ee oanuudl amzdiveaulani Inua (Product) Niiyan1N15910g9qA (sales value) V09

Rl

A g 2

1 J 4 o I @ ) @ { g { 1 v
uaazngu o mnudunuyasudutazradugadmiunudunanduigasznin 2 ngu

q

P4 9
=2 Qy S Y v K

saze ldmsdudsumsvelilsz@nsamasrulunuiteruiinuzdidedeanlamgluuums

Y Y 1]
c’fsaauﬁﬁﬁaugmzazﬁyamqnqa (minimal patterns with maximal profit) 32%7319 Community 1o

1 9
igdunun 1801 F lumsnumuaaaiumsaeae 1)
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3.1.7 3NN N Shortest Path
Product Shomest Pack . q
mnalu il 2559

Y Y

&%) 9

e —————————————————

v 9 HE. Y
MM 310 MNUAAITUADUNTIARUAINYOY Shortest Path MAndnln Tl 2559

A A 1 I 3}1 [ o 1
3.1.7.1 % Node Nl uaazPath 11 1UIUADUIAN UM NYDITIUIY Node Tuua
v 9 . Aa 2 A a ° o 7
az Path NUVDYA Transaction NAAYUITITY 1 2559 au 53 dila
[ < ~ a 1 I~ @ [
3.1.7.2 % A21011923]UNILINA Node Product Iuu@ay Path 13101530 lagia
. A I v o . g}l ~ 2 S A
91N Transaction N1 Node Product MN8UNV 31UIU Transaction NIUUA Tlslui]ﬂclu ‘]J 2559 1i3®

o [ 4
U 53 dla

PN ] I~ %
3.1.7.3 89AY19 (Sales Values) MNADIN Product luug@ag Path 1iunistalasld
A a A a X S = 1Y . Aa X a ~ A
g9AUENINADIN Node Product NNavu 11 Path 111 1M8UNY Traction Mnauu3 1113 2559 130

o [ 4
U 53 dilan

A A A v a ¢
3.2 miawaﬁWlumﬁsmsmmmgmmmmﬂw

3.2.1 MR Ao My wesnouiImesdmils nlddmsuanszddoyanesduadaansn

o < oYY v Y a v - 2

swdoyanuanmadidienuld nazlinnuaunsonaaswanisaiunsdln ullsunsui
a 4 1 [ I ] 1

1 1dW5 vunouiaaesuuua1e 9 linezilu Window, Mac 0S, Linux gnesnuunliieaenis

Ia1mnd1enu SPSS, SAS 1ag Stata
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< ) o ana a 9 = J v
7MY R Wumeidmsumslseulananeanauaznsiwln annnaey R IWaNsu

Y
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{ ] : 1 o & ) o a J 1
mﬂﬁluﬁwmﬂwmﬂagﬁlum "gIU" G’T%wmmmqmzﬂummummamwwmayawﬁugm ((pT!

a [}

¥
° aa ' <3
ﬂ'lﬁﬁ%)'lﬂllﬂﬁflﬂa@QL“])’\TL@Zf}‘L!ﬂ1531ﬂllﬂuﬂi1ﬂﬁﬂﬁﬁu§']u) ’E]EJ'N]’l,ﬁﬂG]'liJﬂ'J'HNTJJ‘U@Q R ’ﬂgﬂumi

[
=\

Y 1 [+%) U o
wgreaunovz lilnaugauazaunanie Yszuna 2,500 (uagiin) unama lasumswaun

) [ J g 1 A a 4
dmsu R Taoyuru R ldau unamnavaidsemuanuainnsalumsinigivoyalag

U

a o [} Y A o a g = A A 9
FITUYIAUDI R uazunmmu”lﬂ‘nmiwmuﬂuﬁwnwmmammq “]i’)i]ﬂ\imﬂuﬂﬂi%iuﬂﬁ

J Y

a A N
WUATIEHUDYANUANVETYIVIY G

R RGui (64-bit) - a X

File Edit View Misc Packages Windows Help

# R Console [o [ ]fms]

R wversion 3.€.1 (2019-07-05) -- "Action of the Toes"
Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86_64-wé4-mingw32/x64 (64-bit)

ute it under certain ons.
' for distribution detail

Natural language support but running in an English locale

R is a collabor t with many contributors.
Type 'contribut ore information and
*citation()' on how to cite R or R packag in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.

Type 'qg()"' to quit R.

[Previously saved workspace restored]

MNN 3.11 ANLaaIaIng1d lsunsy R

3.2.2. R Studio

< 4 o 3 ~ 4 1 [
R Studio HuTisunsungnimnanainTisunsy R 191 Interface iod1onons1d

o Y] ] 3 [ 1 .
 dmsudld TasudanihvevesTdsunsueeniu 4 dau laun Source, Console, Environment

and History L1ai& File, Package, Help, View
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MNA 3.12 MNLEadnI106191151n51 R Studio

3.2.3 Tableau

A s I A a <Y A I v 9
Tableau A® G]f’E]‘V\IG]!L’JiLW'Bﬂ1§ﬂlﬂi1$ﬂﬂl@yjaﬂﬂa1ﬂﬁﬁ1ﬂ L’iJLl Software Gluizﬂm‘luc]

yo3Tan N304 Data Visualization @111591190yaeenu10g 131ty ¥o9 Chart 11UA19
o 9 a @ o
sawdamstinauedeyalu® Dashboard 1@z Story Teller Tableau §3a13150190YaINHAY
J a g1 o '
unasteya ¥so grudoya 19111A512H 30AU 1R 19U Excel, Access, IBM DB2, Oracle,

MySQL 1iludu

Moan Distanca

MNN 3.13 MNLEAIA981911)511nTH Tableau
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. 3 J o Y I 9 a & A [
3.2.4 Neo4; Wuaonins 3Ian1sau Graph Database Llaglﬂl@']u*ll'ﬂﬂal,ﬁ%uﬂﬁuﬂﬂﬂWﬁﬁ]ﬂﬂTﬁ

UL unstructured TAgNaNHAULNTFOUABAULUL Graph

® Neot Deskiop - 121 o x
o L

Graph Applications

My Project

®

Neod] Browser

Neodj Bloom

Add Application

Install Graph Application

MNA 3.14 MNLaaIR0819 1151050 Neodj

Y

Graph Database gniwnldnuuinau Tudiu Social Network onf29813d189 T
aa o o vy da 9 o Y 1 dA A vy N o
Imlsziriuedatios o NUWIAUINEE AR Facebook M31¥0NABUBYAVDI Facebook NANHME
I 1 4 1 [ I o ] 1 1 { 4 4 [ 4
dunguTnua iWouaenuiluduunn egrugunimaiuais Taesh Tislia B vziroudo e

. 1 9J d’ d‘ dl 1 (% 1
Comment, Like, d490a111 T uitouq isouaonuod

=) a o Y A Y3 9 3 '

Graph Database nuxInuIgnatsuennamsuliiaonlyndedand Research n1QI
maenuaudsenn lvu 11a1e67 19U Neodj, OrientDB , HypherGraphDB , GraphBase
INfiniteGraph 0% AllegreGraph

. g x> a s Y A P
3.2.5 Gephi Wlugasolaisanisuaaina, AN d310A303 80D Totwuwasan
J o 4 ]
Weoulu JAVA vunwanoin NetBeans Iaoa1u13niiidoya 910 Spreadsheet, RDBMS 191111
<3| ] ' '

afrailuTassrevesdoya nazamsadedoyasonuglyduuy Tassaiveslasaitedoya

Tug1uy Graph File, PDF, SVG 11l 153nszvidreseiiinsous
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NamsANEIAZNaN IAMHHIIY

v v d
4.1 NHANNATNNUD

I

9 1
npANUFUI SN IdNTmaunnua 1,390 ng uaasaalumsen 4.1 uaz 4.2

M3199 4.1 uaaIaz1lan Support uFUUVVANBEIVOING

\
Pattern’s Length | Number of Min

rules Sup.
1.L=2 946 0.0010 0.0419 0.0020 0.0023
2.L=3 336 0.0010 0.0064 0.0019 0.0012
3.L=4 92 0.0010 0.0059 0.0018 0.0011
4.1L=5 15 0.0011 0.0025 0.0017 0.0006
Total 1,389 0.0010 0.0419 0.0020 0.0020

M13199 4.2 teaId1lan Confidence MUFULVUANVEIVDING

Pattern’s Length Number of Min

rules Conf.
1.L=2 946 0.0129 1.0000 0.2931 0.2776
2.L=3 336 0.0259 1.0000 0.6655 0.2769
3.L=4 92 0.4677 1.0000 0.8827 0.1263
41=5 15 0.7162 1.0000 0.9320 0.0775
Total 1,389 0.0129 1.0000 0.4291 0.3385
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4.2 w1 Product Community Network

[ A ya
HANINNHI

[

Yo 9 o o o A gy Aa X A a
Elllﬂ‘lﬂ VBHA ANUTUNUTUDITUATININAYU Tﬂmaaﬂmwwm‘w

G

g}

{ A ° a A a ° ¥ W
Pattern’s 2 ﬁtﬂﬂi]'lﬂi]']‘l!’]‘l!Wf]G]ﬂiiﬂJﬂ'li“]i@ﬁ‘uﬁ}'l IUIU 266 F1NITUAZTIINNHANNTUNY
° Yy 2 Y an & =
71UIU 1,390 NY 11a31918U Product Network Graph 72817 Fast greedy %39 Network Graph 'l
= = 9 o X
H3gaziogATrolanN Y
4.2.1 Product Network Graph Exploration
3 & A A Ydgaoyy y X v o ¢a
doyana llvesnguinsetievesdumngive ldadwrunimnnganuduiuiign

y X e a 9
HIWVYUINNITNWYNITEDUVIIAUAN

4

a ) A
M1319N 4.3 @l’]ﬁ’]ﬂllﬁﬂﬂﬂl@yjawuﬁ']uﬂl@ﬂﬂﬁ’W‘I

%9

1 Node 266
2 Edges 433
3 Average Degree 3.594
4 Modularity 0.78
5 AVG. Path Length 3.136

4.2.2 Degree Distribution

M50 4.4 maastoyadl 19U Degree Y09 N3

Median Mean
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9 o w a 9 Ax = Y] A ~
423 Gll’em"ml,ﬁﬂ\imﬂu F1UNTAUAINY  Degree Iﬂﬂljﬂ\‘]ﬂﬂlﬂinﬂ hlﬂﬁﬂl’e)ﬁl Iﬂﬂla@ﬂﬂ 10

[T

1 = A A Sld'
uﬂﬂlliﬂﬁ'J‘LlﬁTt’Jamﬂﬂﬂﬂl‘ﬁaf)ﬁnﬂﬁﬂﬂllﬂﬂﬂ'lﬂﬂuﬂﬂ

M5197 4.5 A1319UAAT T1UIU Degree YILAAZ Node UM 10 SUALUTNIINATAIWINAFA

No Id Label Degree
1 | 2000131 | 2000131 64
25010111 | 5010111 54
310030700 | 0030700 33
410300370 | 0300370 29
513101160 | 3101160 23
6 | 2150160 | 2150160 22
7 | 0020730 | 0020730 18
8 | 2150150 | 2150150 15
9 | FO01408 | FO01408 14

10 | 1000790 | 1000790 14

4.2.4 1dRdWa Histogram Graph 1ag Degree Destitution U943 Node Fum

' 1 a a 2 o {9 '
Tagaulng Node voadumlu Network ¥09@umil 925191 Degree 7 1108171

WIBNMINY 10



Frequency

100

Histogram of nade degree

.{JJ.IL; woan

MNA 4.1 MNUAAL Histogram NIFTIUA 311U Node U9 AUAAN $149U Degree

Cumulative Frequency

08

06

04

13

00

Degree distribution

sse®

Degree

MNA 4.2 PNLaas Degree Distribution 9114 Degree
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4.3 wamsuaveya

4.3.1 WAV Degree NUAINTGA 3 A1AVUIN

M3199 4.6 M1T1AAL 3 TIAVUITNNY Degree gIga

i W‘U‘ﬁ Degree Value
1 64
2 54
3 33

Z =S 1 1 v
A9 AVG Max Degree 4A1UNINY 50.33

33



4.3.2 HAMIWUAA Degree filter Value Tuiaag Percentile

M3197 4.7 A15190aA3A DegreeN 19 Filter 1UAA %24 Percentile

Percentile = AVG Max Degree Degree Filter Value
1.0% 50.33 0.50
5.0% 50.33 2.52

10.0% 50.33 5.03
15.0% 50.33 7.55
20.0% 50.33 10.07
25.0% 50.33 12.58
30.0% 50.33 15.10
35.0% 50.33 17.62
40.0% 50.33 20.13
45.0% 50.33 22.65
50.0% 50.33 25.17
55.0% 50.33 27.68
60.0% 50.33 30.20
65.0% 50.33 32.72
70.0% 50.33 35.23
75.0% 50.33 37.75
80.0% 50.33 40.27
85.0% 50.33 42.78
90.0% 50.33 45.30
95.0% 50.33 47.82
100.0% 50.33 50.33
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4.4 wamsf3euieuna1nN15a319 community 52%314 Filter Value Percentile >= Percentile

t1ay Filter Value Percentile <= Percentile

M3 4.8 asraaastoyanfionifien A1 Modularity 18z Mean distance 531319 115150961

Percentile >= Percentile N1/N15A594 AN Percentile <= Percentile

Indicator UIANI HIOININ Percentile o8N 1113 0ININ Percentile

(Degree>=Percentile) (Degree<=Percentile)

Modularity Mean distance Modularity Mean distance
Min 0.000 1.000 0.783 0.000
Max 0.783 3.141 0.964 4.164
Average 0.235 1.360 0.848 2.830

Standard Deviation 0.246 0.588 0.040 1.099
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441 WaveIMIaia Community TaaliA1 Number of Community, Modularity 40 Mean

distance NNANNITNTD Degree Filter Percentile >= %Ranking

M15197 4.9 miwmam%’ay‘aagﬂmﬂmiﬁ%'w Community Tuusag Percentile

Number of Number of
Percentile Modularity Mean distance
Node Community

1.0% 159 47 0.783 3.141
5.0% 75 11 0.745 2.776
10.0% 8 3 0.480 1.871
15.0% 9 3 0.498 1.743
20.0% 3 3 0.441 1.615
25.0% 5 2 0.414 1.636
30.0% 0 2 0.374 1.286
35.0% 1 2 0.239 1.200
40.0% 1 2 0.239 1.200
45.0% 1 2 0.254 1.100
50.0% 0 2 0.229 1.000
55.0% 1 2 0.229 1.000
60.0% 0 2 0.000 1.000
65.0% 1 2 0.000 1.000
70.0% 0 2 0.000 1.000
75.0% 0 2 0.000 1.000
80.0% 0 2 0.000 1.000
85.0% 0 2 0.000 1.000
90.0% 0 2 0.000 1.000
95.0% 0 2 0.000 1.000
100.0% 2 2 0.000 1.000
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HaM5a319 Community ¥11% N15A509A1 11 Percentile 1 1% 191U Community

A < o o A = o . 1 . = = o .
um‘wqmﬂumﬂ‘um 1 491UIU Community 98¢0 47 Community , N1 5% JI1UIW Community Y11

I o o A A Ao . A . ~ A o
Wuaaun 2 AsudIuIu Community 9gN 11 Community ,M 10% ,15% iag 20% UI1UIU

. < o w { o . 1A .
Community MUERUN 3 A UT11IU Community Dg# 3 Community

Number of Community

-
0 =t
£ 40
=1
E
g
g8 3l
g 30
4]
5 .,
5 30
= =
g
Z 10
: = i M [ e & ' TS e [ e
0 |
5 5 & & 5 & & 5 & 5
— (= = (=1 (=] [=] (=] = = (=] o
— (2] ) -+ wy O - =] (- =]

Percentile

NN 4.3 ANUFAITIUIY Community NNAVINNMINTOIULAAE Percentile

HAM3a519 Community %119 N15AT09A1 Percentile N1 1% 3iA1 Modularity 1107

I o o A a A A a1 1A I o v A ~ = A I o o
Wuaaun 1 uMvYN 0.783 , N 5% 4N 0.745 Wuaaun 2 N 15% Un1egn 0.498 Wuaay

U

3.7 10% Haegh 0.480 1Hudduii 4 uag 20% aegh 0.441 Fudaui 5
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0.000
0.000
0.000
0.000
0.000
0.000
0.000

TO0%
T50%
800%
850%
900%
9500
100.0%
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v A
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v
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1 1= A = ~ < a1 A
n10gN 1.0 , N 45% unoyn 1.1 Wuaaun 2 ,N40% Liag 35% unvgn
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3141
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U
]
= =

A0gn 1.286 TludAuT 4 uaz 20% 1
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=
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' 1A <3| o v A
Aegh 1.615 Wuaeun s

MW 4.5 MNudAIToyan1 Mean distract Y99 Community TUu@ag Percentile



4.4.2 N0
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amsase Community TaaiiA1 Number of Community, Modularity (16 Mean distance

NAAINMTNTO Degree Filter Percentile <= Percentile

M350 410 a5 1naaaveyadzl 911491 Node, $1491 Community , Modularity 1182 Mean

{ < o
ngalua

distance Jui@ay Percentile

Number of Number of

Percentile Modularity Mean distance
Community

1.0% 159 53 0.825 0.000
5.0% 234 41 0.964 1.182
10.0% 242 59 0.887 1.372
15.0% 251 61 0.891 1.362
20.0% 254 59 0.903 2.215
25.0% 259 59 0.906 2.376
30.0% 259 53 0.850 2.461
35.0% 260 53 0.854 2.378
40.0% 261 53 0.854 2.378
45.0% 262 53 0.825 3.974
50.0% 262 51 0.824 4.164
55.0% 263 51 0.824 4.164
60.0% 263 49 0.826 3.875
65.0% 264 49 0.826 3.875
70.0% 264 49 0.826 3.418
75.0% 264 49 0.826 3.418
80.0% 264 49 0.826 3.418
85.0% 264 49 0.826 3.418
90.0% 264 49 0.826 3.418
95.0% 264 49 0.826 3.418
100.0% 266 47 0.783 3.141

HAM3a3519 Community ¥111H A13AT99A1 Percentile 1 15% 131134 Community 317

[

AUN 1 U91UIU Community 8gN 61 Community , N 10% ,20% LAE 25% NI1UIY
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v H Y
MWA 4.6 MNLAAIIUIY Community MNATUIULARY Percentile

HAN5a319 Community 1117 N150309A1 Percentile N1 5% 1A1 Modularity NInAge

3 o w A = ] = A S I 3 o w A A = A 3 o w A
Wuaaun 1 unegn 0.96, M 25% unegn 0.91 Wuaaun 2 ,N20% HAvYN 0.90 Wuaaun
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=
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Modurality
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4.4.3 M3a0n Community

4.4.3.1 Percentile >= Ranking
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4.4.3.2 Percentile <= Ranking

Mean Distance

0.0 " - °

01 0.2 0.3 0.4 0.5 0.6 0.7

=

Modurality

MW 4.10 MNuaAIdoyaszHIN A1 Modularity 1182 Mean distance 1uti@ag Percentile

A

Product Community (8¢ Community Sales Values WoTIUN AN
9 v
Cluster_fast_greedy 1315031110 1AN4%1A 42 Community 183 Community 13 IHUA(Product)

'
o v A

A < A = o w A A =
mﬂwqmﬂumﬂ‘um fi® Com No.2 1 64 IMua (Product), 8191UN2 A0 Com No.l ¥ 38 lviua

v A A

(Product), 21A1UN3 ADCom No.4 3 15 1viua (Product), ’51@%17;4 Ao Com No.5 1 8 Nodes (Product)
wazdduis-s2 T5119u Trnua(Product) IAsegii 2.93 THuA(Product) 3N NAS 1AZWUT Com
No.2 Hinfuanaudineld Product Department 540 3 39 Node Aaiilu 60.94% 545 3 16 Node Ain
1311 25.0%,550 3 6 Nodes AR 9.38% 1WUAUAMNANAIN Product Department 3¥a 510 yaz

555 59AUT 3 Nodes Aatilu 4.7% Wududiies
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4.5 #aU94d Shortest Path

a 9 1 a Y A 2 A o aq
FIYNITAUANUASNINVIITUAIN 51389?]51118]1@1%{\3@:@ LUBITLUN ATUID

Q

Y A

¥y A X A a ° 9 < ' a 9 A
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~ v A A N A . A
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U Percentile >=1% 1@9112U Community Sales Value 91U2U 2.1411 Percentile <=5% 11Ag3.

11U Percentile <=30%

A
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o 9 2 . = . A~
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'
o w A @A

~ I = o o A A =
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v A A
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No.2 Iiudsodumn1e1d Product Department 540 3 39 Node Anuili 60.94% ,545 1 16 Node AR
131 25.0%,550 3 6 Nodes Anilu 9.38% 1WAUAMNANAIN Product Department 5¥a 510 1az
= a d I a F)
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4.5.1 Percentile =>1%

GroupPath Y Shortest Path of Percentine >=1%

#Cutof (80%) #Sales Value  Sum of SalesValue
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n"'
1 20.00%

H
0.00 ¥ L 0.00%

PathlD ~
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A ? A 1TAa Y A A . o Yo
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9y K A
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N X03_To_46 2 203,432.37 1 108,578.50 2 2,563,714.56 3 2,882,725.43
5 X01_To_03 1 36,001.47 2 463,650.90 1 2,284,712.37 4 2,546, 404.64
p 303 _To_01 1 36,001.47 2 465,650.50 1 2,284,712.37 4 2,846,404.64
- X03_Tao_45 1 96,001.47 1 109,578.50 2 2,568,714.56 1 20,835.36 3 2,796,125.35
5 3003 _Ta_43 1 96,001.47 1 108,578.50 2 2,563,714.56 1 16,971.43 3 2,792,265.96
- 303 _To_40 1 96,001.47 1 3 3 2,788,144 37
- X40_To_03 1 36,001.47 1 3 3 2,788,144.37
: X02_To_46 1 107,430.50 1 108,57 2 2,563,714.56 4 2,786,723.96
s X01_To_02 2 465,650.50 1 2,284,712.37 3 2,750,403.17
10 X02_To_45 1 05,578.50 2 2,563,714.56 1 20,835.36 4 2,700,128.42

BUSIN COMPUTER JANITORIALS:
MACHINE CANTEEN SUPPLIES INSTRUMENTS

1w FTuuIu ERINTeiN NN FTuuIU ERINTeN FuuIu

EAELES ERLTIE 31815 EREGIH ERLGIE ERGLIE F19M3
1 X03_To_46 0,008 2 40.00% 0.00% 1 20.00% 2 40.00% 0.00% 5 1008
2 01 _To_03 0,008 1 0.00% 2 50.00% 1 25.00% 0.003 4 1008
3 303_To_01 0,008 1 0.00% 2 50.00% 1 25.00% 0.00% 4 1008
4 X03_To_45 0.00% 1 20,008 0.00% 1 20008 2 40008 1 20.00% s 1008
5 X03_To_43 0.00% 1 20.00% 0.00% 1 20.00% 2 40.00% 1 20.00% 5 1008
& 303 _To_40 0.00% 1 20.00% 0.00% 1 20.00% 3 60.00% 0.003 5 1008
7 X40_To_03 0.00% 1 20.00% 0.00% 1 20.00% 3 60.00% 0.003 5 1008
H 302_To_46 0.00% 1 0.00% 1 25.008 2 50,008 0.00% 4 1008
E] 01 _To_02 0.00% 0.00% 0.00% 2 66.673 1 33333 0.003 3 1008
10 X02_To_45 0.00% 0.00% 0.00% 1 25.00% 2 50003 1 4 1008
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4.5.2 Percentile <=5%

#Cut of (80%) #Sales Value  Sum of Salesvalue Shortest Path of Percentine <=5%
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Ay A 1T A Y A A . o I Yo
Naﬂﬁ’l’iﬁgﬂ$ﬂ1i%ﬁﬂﬂﬁ@ﬂlﬁ]ﬂﬂ@hﬁuﬂ1ﬂLEIE]ﬂ Percentile <=5% ‘1/]111’?1@%11!’31,!

9y ~ 1

A a é! Y Y 9 A dal o Y Y A o Y a 49!
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FURNITURE JANITORIALS: OFFICE WRITING
MAC CANTEEN SUPPLIES INSTRUMENTS

F1uu yam Fruu uad Fuu uad Fau uad CRTeT] uad F1uuu uad G

mu mu U 318M3 318M3 31EmMI mu

ERbilintg amI amI amI

X19_To_15 1| 125161386 1,251,613.56

X27_To_27 1| 63512020 £35,120.20

24 To 24 1| 42874114 428,741.14

X29_To 29 1| 408,573.14 405,573.14

X05_To_05

356,092.58 356,052.58

L T B e R

X30_To_30 1] 17754336 177,543.36

7 | %20_To_20 1] 16434822 164,348.22

& | X326 To 36 1| 12287878 122,579.78

9 | X05_To_05 1] 120,737.76 120,737.76

10 | X06_To 06

108,892,427 108,892.42
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awwmd dum nuRdui
BUSIMESS JANITORIALS: OFFICE WERITING
MACHINE CANTEEN SUPPLIES INSTRUMENTS
U % ERIRTRTE FTUUIU U
mn 1 1 ERlilink) 3MI 318mM3
T1ama ERtiline T1ems
1 19 To 19 0.00% 1| 100.00% 0.00% 0.00% 0.00% 0.00% 1 100%
2 X27 To 27 0.00% 0.00% 0.00% 1| 100.00% 0.00% 1 100%
3 X24 To 24 0.00% 0.00% 0.00% 1| 100.00% 0.00% 1 100%
4 B To 29 1| 100.00% 0.00% 0.00% 0.00% 0.00% 1 100%
5 X05_To_05 0.00% 1| oo0% 0.00% 0.00% 0.00% 1 100%
6 X30_To 30 0.00% 1| 100.00% 0.00% 0.00% 0.00% 0.00% 1 100%
7 X20_To_20 0.00% 0.00% 0.00% 1| 100.00% 0.00% 1 100%
5 X36_Te 36 1| 100.00% 0.00% 0.00% 0.00% 0.00% 1 100%
5 09 To 0% 0.00% 0.00% 0.00% 1| 100.00% 0.00% 1 100%
1w | 06T 08 1| 100.00% 0.00% 0.00% 0.00% 0.00% 1 100%

4.5.3 Percentile <=30%

GroupPath ¥ Shortest Path of Percentine <=30%
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uagruIaaua1 FURNITURE Lﬂu‘ﬂﬂﬂﬂﬁuﬂ'lﬂaﬂ ‘Vll,ﬂﬂ“llu(lu 1910 10 Lﬁu‘ﬂ'Nﬂﬂ!‘]Ju 10% 1N
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M5197 4.15 M3 1AM sdunaui 10 Suduusn Nlyaaigaga

@l o nUIREUR
BUSINESS JANTTORIALE
MACHINE CANTEEN SUPPLIES INSTRUMENTS
fww owam e oyam  dwu wed dnanu wed i yam i ya i uad
n n n 118M3 n m n
310 T T T 3103 SR
1| X03_Tot0 3| L275M00 3| L27EmH00
X10_To_03 3| 127800 3| L17Em00
3| X10.T010 1| 11154500 1| 111845800
4 | X207 1| 62580600 1| 62580600
5| X3T03s 1 317,560.00 1| 31756000
6 | X Ten 1 214,370.00 1| 243000
7| X36.T036 1| 20478600 1| 20478600
B | X13To13 1| 175,046.00 1| 17804600
5 | X02To02 1] 173500 1| 1msso
10 | X01_To01 1| s6000.00 1| 9600000
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M50 4.16 M3 UAAIEMTIFUNNTUA 10 SUdUNTN Nyangega

oA s nuIARUm
OFFICE WRITING
SUPPLIES INSTRUMENTS
uai | dwu yed yad fnu yad
1M n
EAGLH ERGLH ERGLH 718A13
1 X03_To_10 0% 0% 0% 0% 3 100% e 3 100%
2 X10_To 03 0% 0% 0% 0% 3 100% 0% 3 100%
3 X10_To_10 0% 0% 0% 0% 1 100% e 1 33%
4 X27_To 27 0% 1 33% 0% 0% 0% 0% 1 33%
5| x35T035 0% 0% 0% 0% 1 100% 0% 1 33%
6 X32_To 32 0% 0% 0% 0% 1 100% e 1 33%
7 X36 To 36 1 100%% 0% 0% 0% Y 0% 1 33%
] X13_To 13 0% 4 1 100% 0% 0% e 1 33%
5 | x02To 02 0% 0% % 1| 100% 0% % 1 33%
10 K01 _To 01 0% 1 33% 0% 0% 0% 0% 1 33%

an

M3190 4.17 f3eudey yan1laesWNMAAIN Shortest Path 10 SUAUAVLINVDILAAS NG

Percentils:

EL TN uad1 (1) yaruag T yad () yarumda LTI

318M3 LEmlilitk] 318M3 31EmMI 318M3

1 5 2,882,725.43 1 3 405,552.40 | 19.40%
2 4 1,546,404 64 T11,601.16 1 3 405,955.40 | 19.40%
3 4 2,546,404 64 TIL601.16 | 2.39% 1 1 1,115,458.40
4 5 2,796,129.59 559,22598 | 2343 1 204,786.57 20478657 | B3TH 1 625,30653 | 557
5 5 2,752,265.96 55E453.19 | 234% 1 175,046.29 17504629 | T2E% 1 317,560.10 317,560.10 | 5.08%
& 5 2,785, 144.37 SSTE2EET | 134m 1 5E,971.68 BESTLEE | .e4% 1 214,370.57 43IT05T | 342
7 5 2,785, 144.37 SSTE2EET | 234% 1 52,174.11 B2LAT411 | 3.36% 1 204,786.57 20478657 | 3.26%
H 4 1,786,723.96 £96,620.95 | 1343 1 61,435.35 61,439.85 | 2.51% 1 175,046.29 17504625 | 2343
3 3 2,750,403.17 F16301.06 | 2313 1 60,362.58 60,368.58 1 17239536 | 173
10 4 2,700,128.42 67503211 | 228% 1 54,4671 S4,446.71 1 600147 | 153
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9 H ]
uazliyanlaes 1o 19n1sNe 10 1dunTiyan1egin 501,044.47 1 910w 1y Percentile
<=5% ITagliyan e emsaudl Mnduningui 19 89 nqui 19 Tasliyanundeneson1soyh

9 ]
625,806.93 1nuazliyan Taesmae18n13919 10 [dualiyaniegn 188,797.12 110 wag 910
4 . = v a ) 1A = oA =
Wouly Percentile <=30 % lagiliyanvos1en13aum Nndun1angui 10 99 nqui 10 Tagll
1 a ' = Y oA =X oA = ' =
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4.6 waveaTanmMINVeINAaz Path MDAy 53 Flansi

H Y 9
4.6.1 TARAUANUDY Path 718 % Node of Path AAatuludl 2559 13 53 Filanv

4.6.1.1 ﬁuaaaﬁmmiwﬁﬁuﬁ’mm % Node of Path mewﬁ”ﬂmﬁ

L4

d' = d' & g 1 % 1=
910N Path : X03 To 46 ARAE5 19N T9%0 lagsiunodlaigigaogn 2,228.68

G q U
[

1 o s A o = A 1A =
1M saedUan Llli’)‘ﬂ"lﬂﬁuﬂﬂﬁﬂazlﬂﬂﬂﬂ\ﬂﬂ N % Node of Path 9ZWUI1 N 00-25% U 2,095.91
Y 4 = 1w 4 =~ 1w 4
s1emsaedUay , 26-50% U 128.47 s1ensaedlan ,51-75% U 4.13 s1emsaedlairivay 76-

= 1 o 4 A A < :i' 1w 7 o =
100% 3 0.17 s1emsaedlaiy tag Path:X02 To 46 llﬂHﬂE‘]Eli”lﬂﬂ"liﬁﬂ%@@ﬂﬁﬂﬂWﬁ@W@ﬂ@gﬂ
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1,499.64 $19M3 (101 suens1eazdeaad 1) f % Node of Path 9$WUI1 00-25% 3 0 318A1TAD
[ 4 =1 1 Y] 4 =] 1 o d =
dUavi , 26-50% U 1,461.39 519m15A0dUAIN,51-75% U 37.68519M15A0F UMM 1AL 76-100% ¥

T W 4
0.57 S1eMmsadla

AUEAINANTY NINT 4.14 1AZUAAITIIALIDIANINAITIN 4.18 TIUT WAL IDIALNUIAY

ATUNIANUIN

Mean of Number Order for % of Path by Week

2,500.00

2,000.00
1,500.00
1,000.00
500.00
0.00 [ | | = = =

X03 To 46 X01 To 03 X03 To 45 X03 To 43 X03 To 40 X01 To 02 X02 To 45 X02 To 43 X02 To 46

NN 00-25% W 26-50% M 51-75% 76-100%  ==@==Total

! ' 1 y Kiv o '
ﬂTINﬁ 4.14 Llﬁﬂﬂﬂ%ﬂaEJ'i”Iﬂﬂ1iﬁd“ﬁ6ﬂﬂﬁﬂﬂ1ﬁﬂlﬂﬁlma$ Shortest Path

q 1 { o v a Y o J
Vni"lﬂﬁ 4.18 ﬂ’llﬂaﬂ%’lu')u3’]ﬂﬁﬂﬁuﬂ’l 14 % Node of Path LLUU?TUﬁﬂﬂ’]W

% Node s 2 < 2 2 5 % % 2

cI cI cI cI cI cI cI cI cI
of Path = = = = = = = = =

ml ‘_‘I Ml Ml ml NI Nl NI NI

> IS IS IS IS S IS S S

< ~ ~ > > ” > ” ~
00-25% 2,095.91 1,950.30 2,012.00 1,989.47 | 2,036.58 | 1,888.67 | 1,950.79 1,950.79 0.00
26-50% 128.47 100.28 129.20 117.83 115.16 87.77 116.88 116.88 | 1,461.39
51-75% 4.13 2.19 4.89 3.81 2.98 1.24 3.68 3.68 37.68
76-100% 0.17 0.09 0.21 0.09 0.06 0.00 0.11 0.11 0.57

2,228.68’ 2,146‘30’ 2,111.20 | 2,154.79 | 1,977.69 2.071.47’ 2,071.00 | 1,499.64
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4.6.1.2 fhm?wﬁﬁmuﬁﬂéhﬁuﬁﬁ #1174 % Node of Path HUVSIUADU

v v . Y v
907 Path : X03 To 46 UANRAYTIIMIAIT0 lnosiuaoiiouggaogh 9,843.33
Coa A ~ 4 Do ~
seMIaaon oM sueniteazdenadlill f % Node of Path 9NV N 00-25% 3 9,256.92
FIUNTABIADY , 26-50% 1 567 T1INITABIADU,51-75% 3 18 T1INTABIABULAL 76-100% & 0.78
v . Y ' v

FeMIAoIABUIAZ  Path:X02 To 46 LAlRAgT1eNIdiFenoIAoudIgaodi 6,623.42 518013
A A A ' a oA ~
WHermmsuensisazidenad i) f % Node of Path 92WUI1 00-25% 3 0 518ATABLABY , 26-50% &

6,454.50 T1UMIABDIADY,51-75% 1 166.42 T19MITADIADY 1AL 76-100% & 2.50 T18NTADIADY

AAUTAIHANTIN MINN 4.15 HATUAAITIIAZIDIANINAITIN 4.19 AIUT18ATIDEA

NANATUNIANUIN

Mean of Number Order for % of Path by Month

12,000.00

10,000.00

.‘\‘._—— - L i
8,000.00
6,000.00
4,000.00
2,000.00
0.00 | | = o | A | -

X03 To 46 X01 To 03 X03 To 45 X03 To 43 X03 To 40 X01 To 02 X02 To 45 X02 To 43 X02 To 46

. 00-25% . 26-50% 51-75% 76-100%  =—@==Total

] v v k4
WA 4.15 LaAAINRETINTTIFOABIADUVDILAAS Shortest Path
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M319N 4.19 fimﬁﬂﬁi’m’mimﬁ’a?mﬁﬁ $114 % Node of Path HUVIADY

% Node ° 50} w o) = N v o) °

< = <+ - 3 = - < -

o Ol Ol Ol OI QI Ol Ol OI Ol

of Path = = = = = = = = =

i _ o) e o) = o « o

(=] (=] (=] =] (=] =} =} > (=}

“ I I “ ~ “ “ >~ “
00-25% 9,256.92 | 8,613.83 | 8,886.33 | 8,786.83 | 8,994.92 | 8,341.67 | 8,616.00 | 8,616.00 0.00
26-50% 567.00 442.92 570.67 520.42 508.67 387.67 516.25 516.25 | 6,454.50
51-75% 18.00 9.67 21.58 16.83 13.17 5.50 16.25 16.25 166.42
76-100% 0.78 0.42 0.91 0.42 0.25 0.00 0.50 0.50 2.50

Total 9,843.33  9,066.83  9,479.50 | 9,324.50 9,517.00 8,734.83  9,149.00 9,149.00  6,623.42

4.6.1.3 fhm'f?mﬁi’m’miwﬁ'ﬁuﬁﬁ #14 % Node of Path LLUU1@§N1?I

107 Path : X03_To_46 ﬁﬂ'wmﬁEmamiﬁ"ﬁ;’aiﬂammia"lﬁ%{mﬁqqq@agjﬁ 29,530
s1emsae lasina dievnsuonsivazideand ]yl i % Node of Path 92W131 7 00-25%
27,770.75 319M3A0 1051781 , 26-50% 1 1,702.25 518M T80 IAT11A,51-75% § 54.75 318M300
laSane uaz 76-100% 5 2.25 :19mM3eie I3 une LazPath:X02 To 46 SAmassems dadeso
laSinn s%’n;rﬂag"ﬁ 19,870.25 5793 tiermsuensivazidenad’lll 7t % Node of Path 921
00-25% 31 0 T18M3ee 1AS1A, 26-50% 31 19,363.50 319A15A0 1ATUA,51-75% 1 499.25 319

a0 10 11e 1aE 76-100% 1 7.50 S16MIA0 13 e

AULAAINANIY NN 4.16 LAZUAAITIIAZIDIANIUAIT NN 4.20 AIUT1HASIDUANUIA

ATUNIANUIN
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Mean of Number Order for % of Path by Quarter
35,000.00

30,000.00

i
u\" — - —a
25,000.00
20,000.00
15,000.00
10,000.00
5,000.00
0.00 = [ = - i —

X03 To 46 X01 To 03 X03 To 45 X03 To 43 X03 To 40 X01 To 02 X02 To 45 X02 To 43 X02 To 46

N 00-25% W 26-50% 51-75% 76-100%  ==@==Total

v ' ] A
MW 4.16 LAAIFINAITI9NITITOAD IS A0 UAas Shortest Path

1 o J a 4
4.20 ﬂ?tﬂﬁﬂ%"ll!')'l!ﬁ?ﬂﬁﬂﬁﬂﬁﬁ #14 % Node of Path LL‘]J‘]J?TEJll@'Iﬁﬂﬂ

=).

AN

% Node

of Path

X03 To 46

X03 To 43

00-25% 27,770.75 | 25,841.50 | 26,659.00 | 26,360.50 | 26,984.75 | 25,025.00 | 25,848.00 | 25,848.00 0.00

26-50% 1,702.25 1,328.75 1,712.00 1,561.25 1,526.00 1,163.00 6,195.00 6,195.00 | 19,363.50

51-75% 54.75 29.00 64.75 50.50 158.00 16.50 48.75 48.75 499.25

76-100% 2.25 1.25 2.75 1.25 0.60 0.00 1.50 1.50 7.50

Total 29,530.00 27,200.5 28,438.50  27,973.50  28,551.00 26,204.50  27,447.00 27,447.00  19,870.25

4.6.2 TARMNINYDY Path 30 % Probability unavu1uil 2559 13 53 dilant

4.6.2.1 ANALUDI % Probability YouAaz Path 1V 1wdUA
9107 Path : X03_To_46 HAAURALUDI % Probability and1a1¥ gegangh 12.03%
Hormsuensigazidenad’ly f1 % Node of Path 3EWUI 1 00-25% 1 11.32%, 26-50% &

0.69%,51-75% ¥ 0.02% taz 76-100% 3 0.00% 1Az Path:X02_To_46 NAIAUAABYDY % Probability
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1 1] J o A A o 2 ~ 1 =\
aodland Mgaogh 8.04% evhmsuenitsazidean 1l #i % Node of Path 92WU11 00-25% X
=1 =1 =) ] o 4

0.00%,26-50% 3 7.84%,51-75% 3 0.01% 1A 76-100% ¥ 0.00% 518 saedila1r
AUAAINANIY NN 4.17 LAZUAAITIIAZIDIANIUAIT NN 4.21 AIUTHASIDIANUIAL

ATUNIANUIN

Mean of % Probability for Week

13.00%

-

12.00% — = .
11.00% -
10.00%

9.00%

8.00%

7.00%

6.00%

5.00%

4.00%

3.00%

2.00%

1.00%

|| — [ | m || ] ||

0.00%
X03 To 46 X01 To 03 X03 To 45 X03 To 43 X03 To 40 X02 To 46 X01 To 02 X02 To 45 X02 To 43

N 00-25% W 26-50% 51-75% 76-100% === Total

MNA 4.17 LARIAURAIUBY % Probability YoAay Shortest Path UUT18FUAH

319N 4.21 AURALUBY % Probability VoILAAL Path LU wEA1

% Node © n

< <~
of Path 5 B

[} (o]

= (=)

> I
00-25% 11.32% 8.21% 10.53% 10.86% | 10.74% | 10.95% | 0.00% | 10.20% | 10.75%
26-50% 0.69% 0.25% 0.54% 0.70% 0.63% 0.62% | 7.84% | 0.47% 0.63%
51-75% 0.02% 0.01% 0.01% 0.03% 0.02% 0.02% | 0.20% | 0.01% 0.02%
76-100% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

11.39% | 11.58%
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4.6.2.2 INNABUDY % Probability YouAA Path LUV BAOY

9107 Path : X03_To_46 UAIAURGBVOL % Probability ADIAOUGIZADYN 12.13% 110
Mnsuenseazidenadllin % Node of Path 9ZWUI N 00-25% 3 11.40%, 26-50% 31 0.70%, 51-

75% 3 0.00% 1AL 76-100% 1 0.00% 1ag Path:X02_To_46 NAIAUNAGUBI % Probability AvLABY

v
o

Mgaogh 8.17% evinsuensteazienad 1 f % Node of Path 9¢WDI1 00-25% & 0.00%,26-

50% 1 7.96%.,51-75% 1 0.21% 1AL 76-100% 3 0.00%

AUAAINANIY NINN 4.18 UAZUAAITIIAZIDIANIUAIT NN 4.22 AIUTHASIDIANUIAL

ATUNTANUIN

13.00%
12.00%
11.00%
10.00%
9.00%
8.00%
7.00%
6.00%
5.00%
4.00%
3.00%

Mean of %Probability for Month
2.00%
1.00%

0.00% - |- |- |-

X03 To 46 X01 To 03 X03 To 45 X03 To_43 X03 To 40 X02 To 46 X01 To 02 X02 To 45 X02 To 43

W 00-25% W 26-50% W 51-75% 76-100% === Total

MNA 4.18 LAAIAUNTBUD % Probability VoA Shortest Path LUUF10T101ADU

M15197 4.22 A1 Mean U89 % Probability HUUT18ADY V04 1/ 2559

% Node = D
. ) o
of Path = =
= 3
I >
00-25% 11.40% 8.33% 10.62% 10.95% 10.83% 11.08% 0.00% | 10.28% | 10.62%
26-50% 0.70% 0.26% 0.55% 0.70% 0.64% 0.63% 7.96% | 0.48% 0.64%
51-75% 0.00% 0.01% 0.01% 0.03% 0.02% 0.02% 0.21% | 0.01% 0.02%
76-100% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% | 0.00% 0.00%

8.60% 11.68% 11.49% 11.72% 817% | 10.77% | 11.27%
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1 { 1 4
4.6.2.3 AUNAVVDY % Probability UD4aae Path LL‘U‘U"lﬂﬁﬂﬁ

210 Path : X03_To 46 TIA1AUAABYDY % Probability Ao lnSinegagangd
12.09% 1hprhmsuensazidonadlifl % Node of Path 12WUT T 00-25% T 11.37%, 26-50% 1
0.70%, 51-75% 31 0.02% 1182 76-100% 3 0.00% 1Az Path:X01 To_02 AR INAGUDI %
Probability Ao la5ine dgqaegii 8.13% iilerimsnensvazidenadl @i % Node of Path a1

00-25% 3 0.00%.,26-50% 1 7.93%.51-75% 1 0.20% LA 76-100% 4 0.00%

AUAAINANIY NN 4.19 LHAZUAAITIHALIDIANINAITIN 4.23 AIUTYALIDIANUIAL

ATUNIANUIN

Mean of %Probability for Quanter

13.00%
12.00%

-
i — - —y

11.00% —
10.00%

9.00%

8.00%

7.00%

6.00%

5.00%

4.00%

3.00%

2.00%

1.00%

0.00% | — - | | | - - |

X03 To 46 X01 To 03 X03 To 45 X03 To 43 X03 To 40 X02 To 46 X01 To 02 X02 To 45 X02 To 43

N 00-25% W 26-50% W 51-75% 76-100%  ==@=Total

H 1 { 1 4
ﬂ'lWﬁ 4.19 LAAIAUNABVDY % Probability Y93ADe Shortest Path L!.“]J’U‘ﬂflllﬂiMTﬁ
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A15197 4.23 A1 Mean Y04 % Probability U318 lasane ved 1 2559

% Node

of Path

00-25% 11.37% 8.30% 10.58% 10.92% | 10.79% | 11.05% 0.00% 10.25% 10.58%

26-50% 0.70% 0.26% 0.54% 0.70% 0.64% 0.63% 7.93% 0.48% 0.63%

51-75% 0.02% 0.01% 0.01% 0.03% 0.02% 0.02% 0.20% 0.01% 0.02%

76-100% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Total 12.09% ‘ 8.56% 11.14% 11.69% 13% 11.24%

@ Y 3 Aa X =~ 2 @ d
4.6.3 1AAMATNYDI Path A0 80av1e tazi s Anaaulull 2559 1 53 dilad

Path: X03_To_46 N80AUE gaga 112,699,307.85 VN §11IU Order 118,120 51813

148 Path: X01_To_02 Hg@nv1e@1ga 0gi 103,341,333.88 V1N 119U Order 79,481 319013

519a208ANUNINA 4.20

ganauar Suuludedfa 1 2559

140,000.00
120,000.00

4 ‘\/_’. 100,000.00
80,000.00

50,000.00

40,000.00

. 20,000.00

%03 To 46 X01 To 03 X03 To 45 X03 To 43 X03 To 40 X02 To 46 X01 To 02 X02 To 45 X02 To 43
Shortest Path

114,000,000.00
112,000,000.00
110,000,000.00
108,000,000.00
106,000,000.00
104,000,000.00
102,000,000.00
100,000,000.00

98,000,000.00

ganue (u1n)

B Total Amount  ==@==Total Order

a ° 4 X ' Aa X =
MNN 4.20 ﬂWWLLﬁ@Nﬂ@ﬂGU'lflllﬁgfﬂ'lujuclﬂﬁ\iclf@ﬂl@%!ﬁa Shortest Path Vllﬂﬂslluﬁlu 1] 2559

Fnuludeda
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Path: X03_To_46 Hivoavioiasnediany gaaa 2,126,402.03 110 911U Order
2,228.67 510A13 LA Path: X01_To 02 Hveanumdsasdianidiga ogi 1,949,836.48 11n

311U Order 1,499.64 519N 510ALDIAAINNINN 4.21

& & e - o
sanauaviuludida wansadla i 1 2559
2,150,000.00 2,500.00

T =z
S 2,100,000.00 —o— G
S 2,100,000, 200000 2
£ 2,050,000.00 a
& 150000
i@ 2,000,000.00 8
] 1,000.00 &
S 1,950,000.00 2
£ 1900,000.00 50000 g
[= "
2 1,850,000.00 -

a X03 To 46 X01 To 03 X03.To 45 X03 To 43 X03 To 40 X02 To 46 X01 To 02 X02.To 45 X02_To 43

Shortest Path

. Amount === Order No#

d' A vV o 4 o < dy A T W 4 1
MNN 4.21 mwuﬁmElamnamaamﬁﬂmmmzmu’JuiuawamaﬂmﬁﬂmwumLma Shortest

dl a g =
Path Mnavulu 1) 2559

Path: X01_To_02 N80Au8Ra8M03 1001364 gaga 1,300 VI1N@DI18N13 Liag Path:

] Y [ H [
X03_To_40 Hg0Au18A0319M13da%061ga 0gil 951.38 VINADI18N3 310a208AAWATNTN

' & A o
gannaaaitululuseda 1 2559
1,400.00
1,200.00

1,000.00

800.
600.
400.00
200.

X03 To_46 X01 To 03 X03 To 45 X03 To 43 X03 To 40 X02 To 46 X01_To_02 X02_To_45 X02 To 43
Shortest path

gana
8 8

8

1 1 QI/ &l 1 H =) g
MNN 4.22 NMNLAAEDAUIEAD JUFIFDUDIAR Shortest Path iAaaulu A 2559
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M3 4.24 udaadileaau1eNnaaIn Shortest Path 141) 2559

Path Total Order Total Sales Amount Sales Amount/Week Sales Amount/Order

X03_To_46 118,120.00 112,699,307.85 2,126,402.03 954.10

X01_To_03 83,644.00 106,761,443.94 2,014,366.87 1,276.38

X03_To_45 108,802.00 107,376,727.11 2,025,975.98 986.90

X03_To_43 113,754.00 108,223,486.32 2,041,952.57 951.38

X03_To_40 111,894.00 107,789,327.16 2,033,760.89 963.32

X02_To_46 114,204.00 109,279,197.79 2,061,871.66 956.88

X01_To_02 79,481.00 103,341,333.88 1,949,836.49 1,300.20

X02_To_45 104,818.00 103,956,617.05 1,961,445.60 991.78

X02_To_43 109,788.00 104,803,376.26 1,977,422.19 954.60

Path: X01_To_03 M1 15g9g@ 9,627,485.61 1M 11491 Order 118,120 518M5 1z
Path: X02 To_46 Jgoa l5a1ga ogi 5,148,582.9411M 112U Order 79,481 51813 T10AZIDN

AUNINDN 4.23

A'lsuazduruludedia 1 2559

12,000,000.00 140,000.00

10,000,000.00 w _— . 120,000.00
@
S 8,000,000.00 100,000.00 bS]
5 80,00000 “E
< 6,000,000.00 oG]
= 60,00000 =
° =
£ 4,000,000.00 40,00000 &
2,000,000.00 20,000.00

X03 To 46 X0l To 03 X03 To 45 X03 To 43 X03 To 40 X02 To 46 X0l To 02 X02 To 45 X02 To 43
Shortest Path

s Total Gross Profit  ==@==Total Order

a ° ° 4 X ' A4a X =
MNN 4.23 ﬂ']WLLﬁﬂ\?ﬂ'lulﬁ!!.ﬁ$ﬂ1u3uclﬂﬁ\1"]ff]éll®\ulﬁa Shortest Path Tl!ﬂﬂslluslu ‘]J 2559
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Path: X01_To 03 i l5Aedlanvigega 181,650.67 UM 51U Order 2,228.67 51013
uag Path: X02 To 46 i lsdadilanidiga ogi 97,143.07 UM 142U Order 1,499.64 51973

F19A08ANUNINNT 4.24

Alsuardnuludeda indodadlan 1 2559

200,000.00 2,500.00

:
a 2,000.00
= 150,000.00 'E
g 1,50000 §
sz 100,000.00 "g
2 1,000.00 &
=

& 50,000.00 =
q ' 50000 ©
£ g
= &
L~

X03 To 46 X01 To 03 X03 To 45 X03 To 43 X03 To 40 X02 To 46 X0l To 02 X02 To 45 X02 To_43
Shortest Path

— Gross Profit/Week — =—@==0Order No#

A ° A 1o o ° s X A 1o s '
MNN 4.24 ﬂ1WLLﬁﬂ\1ﬂ’lhlﬁlﬂaﬂﬂ@ﬁﬂﬂ'lﬂl!agflﬂu'Ju‘l‘]_lﬁ\?c]fﬂlﬂaﬂ@]ﬁ]ﬁﬂ@’]ﬂ‘ﬂﬂquﬂag Shortest

dl a g =
Path Munavulu 1) 2559

Path: X01 To 03 #if1l51masaes1en1589 gaga 115.10 VI1NAOI 18NS 1Az Path:

Y [
A o

X02_To_46 it lsaosemsdaremga ogi 45.08 LIMADII8MNT T1882108AA WA NN

Alseaduruludeda Il 2559
140.00
120.00
100.00

80.00

60.00
40.00
20.00

X03_To 46 X01 To 03 X03 To 45 X03 To 43 X03 To 40 X02_To 46 %01 To 02 X02_To_45 X02_To 43
Shortest path

Anlssatudeda

v ' F H Y
MNA 4.25 ﬂ']WLLﬁﬂ\?ﬂ'llliﬁf]slUﬁﬂ‘%@‘UﬂﬂLmﬁ Shortest Path ﬁ!ﬂﬂﬁuiu 9 2559



M319i 4.25 naasdgiilsimaan Shortest Path 111 2559

Path

X03_To_46

X01_To_03

X03 To 45

X03_To_43

X03 To_40

X02_To_46

X01_To_02

X02 To 45

X02_To_43

66

Total Order ‘ Total Gross Profit Gross Profit/Week GP/Order
118,120.00 8,982,625.40 169,483.50 76.05
83,644.00 9,627,485.62 181,650.67 115.10
108,802.00 8,577,276.26 161,835.40 78.83
113,754.00 8,866,423.04 167,291.00 77.94
111,894.00 5,438,678.40 102,616.57 48.61
114,204.00 5,148,582.95 97,143.07 45.08
79,481.00 8,438,141.38 159,210.21 106.17
104,818.00 8,086,482.38 152,575.14 77.15
109,788.00 8,375,629.16 158,030.74 76.29




a
Unn s

v
agﬂwauazmagaummx

a o g Y 76 Y- Y 9 a .. 79 Y
el lalszgnaleasmsuniymilaeldimaiia Graph Mining w11lszgnaldau
' o a J v o J R a f a Y Y 4
FINAUMINATIZHHIANUTUNUT (Association rule) VOINHANTTUNIFOAUAIUBIGNA LD

Y v A 1 ~ [ a 9 = Aa v dy o Y
Llﬂﬁﬂluﬁ'lﬂ'liﬂﬂﬂﬂﬂﬁllMﬁ\ﬂ’(ffﬁ3Jﬂ'l§5111EJT@’IElvl,ll1/]51‘]J§‘]JL!‘]J‘]JﬂJ’E]\°Iﬂ'I§Lﬂ@ﬂJ'E]33!€1 GINQWU’)%EJU‘VI'ITH

X a 9 dyy ' y & a X a g9 v
Tlimgﬂl,m‘1JmiG]faﬁum‘ﬂVlﬂmmﬂ’nmiﬁiwtﬂuﬂg (Rule) GU9\1Wﬂ@ﬂﬁﬁﬂﬂ’]ﬁ“ﬁ@ﬁUﬂij@Q@jﬂﬂT

Y H Y
Tugduny Community of Product ¥BINGANIITUNMIFONAAINMIFRUIDY) TUvLIAIINY

Y 4 1 1 [ = a
awn3on3 1891 Community Tuseiazgiunuada Sales Value laaranu Tusnduvesnisina

2
IS s

o Y { a ~ ' [ ! o o
Shortest Path 411 1N udunesndungaazing Sales Value winAiga iunu d9vi1 1damisoi

a 1

~ I 1 & Y] =y =\ o Y a
g‘ﬂlm‘um”lﬁ"lﬂzﬂumuﬂuwmms%ﬂ ﬂ’l]ﬂﬁiilfﬁlﬁﬁllﬂﬁélﬂﬂ!,mw\mﬂﬂﬂﬁlﬂﬂﬂ@ﬂﬂﬂﬂqfiq@

i Y
MW 5.1 MNUAAINANITIT Shortest path 114 10 Lé{jummmaﬂu
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5.1 a3dwamside

= =~ a 4 a &I a 9 9 a
GluﬂTiﬂﬂ‘Hle%fJ‘]_JWIEJTJWﬁﬂ"lﬁ')!.ﬂ31$1’iETJLL‘U‘UWf]ﬂﬂiﬁiJﬂ']ﬁ"]fﬂﬁuﬂ'] Iﬂﬂclslﬂﬂﬂu‘ﬂ
R I Y A H A A o ya a 1
Graph Mining Lﬂmﬁlm”lﬂﬂﬁumjﬂ (Shortest Test ) A vname yan1eoa (Sales Value) U1N

A vy Y Y ' a 9 . A
NgA ICNUN Lﬁuﬂ']\jllﬂu'm']ﬂﬂ'lﬁﬁﬁ'm ﬂ’quﬂﬁ'w‘l VDIFAUAN (Communlty) %1ﬂﬂ1ﬁla@ﬂ§ﬂllﬂﬂ

o

. A Y 1 A Y 1 . ~ I Y o 1A Y
Percentile 108N 1M OMINY A1VO9 % Percentile 7 1 71 1% 14 NUIUNQUAUAT  (Product
Community) $142U 47 NAUAUAT (Community) 93A1 Modularity 11111 0.783 11AZA1 Mean
. = LY d' YR a dy d‘ g’; d' 1
distance ¥AUNMNY 3.141 Luﬂllﬂﬁﬂ‘]eﬂgﬂ‘v\li]@]ﬂiillﬂ?i‘ﬂ)”ﬂllﬂﬂﬂ’ﬁuﬂq@ (Shortest Path) W121910

Y Y 1Y v
yayAtngAnIITUMIFeFUA LUURFURgals U 110 181N (Shortest Path) ttaziiuns
dumlunniadum COMPUTER, FURNITURE, JANITORIAL, CANTEEN

v Y H
=

OFFICE,SUPPLIES 11ag WRITING INSTRUMENTS lagimagud ndumenduiaga

Q

a11350a31980A0 (Sales Value) 18 g 1,241,187.76 1 wazaAmnNgangn 2,126,402.03

u U

¥ vy v 3

I Y A 9 a Y 2] '
v ithudumenilsznenlil @e Aum nsza1b A4 Double A, gnuiianuunass 1henaiedi
@ = ay %) A o =< A A o % Y a 1 9
AaUnIn saInuuUnlasy , aaunlnuuurlasuda, heann,nszaenyy nuugau hnm
Yy 9 A a =~ 1 I 4
Mudeany mass uazaalvtiunszayuuunged Huenlsznou
é a % 1 d’ o Ql a %
FanngUuuunganssuaanan weih lhilnadeuiaguammsinanulsum seavie
A a ag =1 o [ d 1 [} 9 1 1 1
maavuludl 2559 Sy 53 dlam Tasadulnguadnl % Node Y94 Path dIuIvasny %
= H [ o 7 s
Node of Path 8871 0-25 % 115NUDY Path AWDNIWDUTIBFUA M, 101@0ULaz 518 laTHIA 5998911
S 12 [ o 7 A s
1213lu %Node of Path 9g#1 26-50% WUNI HUVT WA, @R LAz T8 la TN

] g A a a 2 ' X = =
ﬂ'J"I?JLl"ﬁ]SL‘ﬂu‘ﬂilglﬂﬂ‘ll‘li]@]ﬂiillu W‘]J’JTH‘IJLL‘]J‘UﬂTi"B’O Path:001:X03 to 46 UAURDY

[
=3 1

wInfgaoy 12.03% uag Path:X01_to 02 HAnndsioshgaogn 8.04% aodilai

aQ

Path:001:X03 To 46 LAURAY 1INNFA 12.03% 1ay Path:009:X01 to 02 iaundetioofga

8.17% ADIAOU 1Az Path:001:X03_to 46 WINAFA 12.09% 1Az Path:009:X01 to 02 Hoshiga

8.13% @10 la3ane
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5.2 anUsemamsan

= a dy a Y A g’/ A 1 ~ g’/
i]'lﬂ"liﬁﬂ‘]el1§1JLL‘]J‘]J‘W£]G]ﬂiiﬂ']i“ﬁ@ﬁuﬂ'mﬁu Q’ﬂllﬁ% AMUINNFAUY Iﬂﬂi"]ﬁ]ﬁ]%ﬂ

Y
=

msue 1 2559 e laagiiszaudiin dase i

52.1 nmafFeuiieuiaengluuumsaienguaud (Product Community) nistaenld

a 9 Lﬂ' o 9 LY Y a o (% 1 LY 9 d‘ a da! d[
Degree U84 Node @HAUNDUIMIATWNQUTAUAT UANUFTIAYADNAVDI NQUAUATNINAVU HIV

Y 4
v A v A

o QI Y 1 oA Yy . . A ) =2 o
R4 nquauminal Modularity 11az distance NUANANNY 392 @23iall vznaasddnbme
YoInguaum laa

= A dy a k) A 2’, A U =
522 mﬂﬂﬁlﬂ%ﬂ‘ﬂmﬂ‘umﬂﬂgﬂlmﬂﬂﬁ%ﬂﬁuﬂWﬂﬁuﬂgﬂ (Shortest Path) WU NIIYNT

a Y A a dgl A v W ] = a Yy A g
FUANNAVUNDUNN Path (11‘! 10 DUAVLTN 1FU NTEATY A4 Doble A ttasisigmsaunl miu
?fuﬁ’w NNATDIAIN TTllﬂ FUALVULAY LAy llﬁuﬂWV]LﬂuﬁuﬂWWﬂllﬂuﬂu]lﬂﬁb'u ﬂmmmu
9

VDAY LTT?I’EN “D’\‘llﬂﬂﬂuﬁ ﬂﬁ@ﬂu tag ﬁ?llﬁﬂlﬂ‘l!ﬁuﬂﬂ“]fﬂﬂll‘i/l‘l!“]f\iﬂulm ﬂuulﬂ

5.3 YorauolUy
5.3.1 MINUINALA Graph Mining Me350ua1 1onmazih I lanswgdunungdnssy ms
dal a Y Y é’ ' o dﬂ!
Foaum launTutazuiugnniy
= A g I < = Aa dy a Y
53.2 anmsany ueiuuuamanazifludngluuunislumsanyimganssumssedum
Y a A dy a ) A dal 1 9 a .0
oAU InAuazns 13U UNYANTIUMIFoFUMNGIININTY NIINT 1FIMALIA “Association”
=\ ) =
IMe0E19A8)
o 4 o a 4 a ¥ a 4 o o
533 msiheen; ldszgndldlumsimszigduuunganssunisseduanivedain

Tals Tassfu
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Y
6. Wavea3Ivdya

6.1 HAHANIITEIA1AY Degree 210 41N l1Jvi1¥e8 ¥4 Product Node

M15197 6.1 A1 1ULAAINANSTITEIE1AD Degree 310 110 1111708 Y99 Product Node

No ‘ Id Label Degree

1 2000131 2000131 64
2 5010111 5010111 54
3 0030700 0030700 33
4 0300370 0300370 29
5 3101160 3101160 23
6 2150160 2150160 22
7 0020730 0020730 18
8 2150150 2150150 15
9 F001408 F001408 14
10 1000790 1000790 14
11 0071120 0071120 14
12 0302080 0302080 13
13 0071180 0071180 11
14 2150140 2150140 11
15 F001426 F001426 11
16 0000144 0000144 10
17 5010630 5010630 10
18 0301080 0301080 9
19 0030040 0030040 9
20 0300840 0300840 8
21 2150120 2150120 8
22 2130110 2130110 8
23 0050640 0050640 8
24 0001174 0001174 8
25 0303550 0303550 7
26 2150130 2150130 7
27 0050010 0050010 7
28 0322850 0322850 7
29 F001401 F001401 6
30 2020150 2020150 6
31 2000181 2000181 6
32 1060146 1060146 6
33 0000724 0000724 5




34 0000141 0000141 5
35 2000184 2000184 5
36 1061235 1061235 5
37 1061236 1061236 5
38 0000725 0000725 5
39 2150820 2150820 5
40 2150830 2150830 5
41 6011491 6011491 4
42 0001513 0001513 4
43 5010470 5010470 4
44 8031660 8031660 4
45 5010590 5010590 4
46 610066W | 610066W | 4
47 4002380 4002380 4
48 4002382 4002382 4
49 4002377 4002377 4
50 4002378 4002378 4
51 4002381 4002381 4
52 4149767 4149767 4
53 4149769 4149769 4
54 4149768 4149768 4
55 4149766 4149766 4
56 4002150 4002150 4
57 4002151 4002151 4
58 4002149 4002149 4
59 4002148 4002148 4
60 1036033 1036033 4
61 2003224 2003224 4
62 1061239 1061239 4
63 1061234 1061234 4
64 1061237 1061237 4
65 1060149 1060149 4
66 1060144 1060144 4
67 1060147 1060147 4
68 1060145 1060145 4
69 2150790 2150790 4
70 4140035 4140035 4
71 2130020 2130020 4
72 2130650 2130650 4
73 0001226 0001226 3
74 4149764 4149764 3
75 4149765 4149765 3
76 6200510 6200510 3

75



77 8031670 8031670 3
78 6121020 6121020 3
79 2010370 2010370 3
80 3121150 3121150 3
81 1300050 1300050 3
82 4140143 4140143 3
83 4140142 4140142 3
84 4140141 4140141 3
85 4140139 4140139 3
86 1061096 1061096 3
87 1061475 1061475 3
88 1061476 1061476 3
89 1100132 1100132 3
90 0020990 0020990 3
91 1301010 1301010 3
92 1100093 1100093 3
93 F001423 F001423 3
94 0040060 0040060 3
95 0020980 0020980 3
96 0022050 0022050 3
97 0325460 0325460 3
98 0325470 0325470 3
99 2150800 2150800 3
100 2150810 2150810 3
101 5010600 5010600 3
102 1000796 1000796 3
103 1000788 1000788 3
104 0000618 0000618 3
105 4140036 4140036 3
106 4140037 4140037 3
107 4140038 4140038 3
108 A007253 A007253 2
109 6003993 6003993 2
110 6003991 6003991 2
111 F001382 F001382 2
112 4140237 4140237 2
113 1310480 1310480 2
114 3010140 3010140 2
115 1003236 1003236 2
116 612124W | 612124W | 2
117 4149762 4149762 2
118 4140301 4140301 2
119 4140299 4140299 2

76



120 1061097 1061097 2
121 1061095 1061095 2
122 F001068 F001068 2
123 1061479 1061479 2
124 1061477 1061477 2
125 1000905 1000905 2
126 1000907 1000907 2
127 1000906 1000906 2
128 1100131 1100131 2
129 1100133 1100133 2
130 2081580 2081580 2
131 1100091 1100091 2
132 1100092 1100092 2
133 0000467 0000467 2
134 0302720 0302720 2
135 2150100 2150100 2
136 2150110 2150110 2
137 1100301 1100301 2
138 1100302 1100302 2
139 1100303 1100303 2
140 0322820 0322820 2
141 0094890 0094890 2
142 6011230 6011230 2
143 0321950 0321950 2
144 0321960 0321960 2
145 F001070 F001070 2
146 2000875 2000875 2
147 2420063 2420063 2
148 3000173 3000173 2
149 3000170 3000170 2
150 0300210 0300210 2
151 0000726 0000726 2
152 2020160 2020160 2
153 3101050 3101050 2
154 0000620 0000620 2
155 0000619 0000619 2
156 8002134 8002134 1
157 8002133 8002133 1
158 A007255 A007255 1
159 A007252 A007252 1
160 6003994 6003994 1
161 0081750 0081750 1
162 0081740 0081740 1

77



163 4140238 4140238 1
164 4140236 4140236 1
165 001352 001352 1
166 F001102 F001102 1
167 F001227 F001227 1
168 001101 001101 1
169 001281 001281 1
170 F001101 F001101 1
171 F001352 F001352 1
172 6011321 6011321 1
173 0000170 0000170 1
174 6003992 6003992 1
175 4140306 4140306 1
176 4140305 4140305 1
177 1001725 1001725 1
178 1001728 1001728 1
179 1061099 1061099 1
180 5004394 5004394 1
181 5004393 5004393 1
182 4149763 4149763 1
183 F001422 F001422 1
184 5080163 5080163 1
185 1100134 1100134 1
186 4148034 4148034 1
187 4148033 4148033 1
188 2081550 2081550 1
189 1100094 1100094 1
190 6160024 6160024 1
191 6160025 6160025 1
192 2003228 2003228 1
193 2003223 2003223 1
194 2003226 2003226 1
195 2003225 2003225 1
196 8030240 8030240 1
197 8030220 8030220 1
198 8030360 8030360 1
199 8030350 8030350 1
200 1002715 1002715 1
201 1000962 1000962 1
202 2430022 2430022 1
203 2430023 2430023 1
204 0071350 0071350 1
205 0030050 0030050 1
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206 5024490 5024490 1
207 5023930 5023930 1
208 1031952 1031952 1
209 1031953 1031953 1
210 1150671 1150671 1
211 1150673 1150673 1
212 2150090 2150090 1
213 2430752 2430752 1
214 2430753 2430753 1
215 0050120 0050120 1
216 0000117 0000117 1
217 0020410 0020410 1
218 6011240 6011240 1
219 3001308 3001308 1
220 3001312 3001312 1
221 0321920 0321920 1
222 5041400 5041400 1
223 5041410 5041410 1
224 2001660 2001660 1
225 2000874 2000874 1
226 0050150 0050150 1
227 0050140 0050140 1
228 2420062 2420062 1
229 3100180 3100180 1
230 0300560 0300560 1
231 0300300 0300300 1
232 0094160 0094160 1
233 0301620 0301620 1
234 0300270 0300270 1
235 F001337 F001337 1
236 8032770 8032770 1
237 8031330 8031330 1
238 F001407 F001407 1
239 4160021 4160021 1
240 2430042 2430042 1
241 2430043 2430043 1
242 8030101 8030101 1
243 8030071 8030071 1
244 0000727 0000727 1
245 0000728 0000728 1
246 0325480 0325480 1
247 2000136 2000136 1
248 6000905 6000905 1
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249 1002492 1002492 1
250 5010684 5010684 1
251 3011120 3011120 1
252 6003694 6003694 1
253 3000025 3000025 1
254 5004975 5004975 1
255 2050580 2050580 1
256 2010330 2010330 1
257 2010340 2010340 1
258 3010120 3010120 1
259 2080010 2080010 1
260 2050510 2050510 1
261 3000492 3000492 1
262 5010673 5010673 1
263 5002885 5002885 1
264 6011501 6011501 1
265 8030250 8030250 1
266 8030230 8030230 1

6.2. #aM 30319 Product Community e igraph

No#01:Percentile 1%

No#02:Percentile 5%

No#08:Percentile 35%

No#03:Percentile 10%

No#06:Percentile 25%

No#09:Percentile 40%
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Hol1i-Percantile 45% o1 1:Percantile S Rl Pevcantile 5%

Holt1X:Percentile (0% Hodl14: Percantibe B5% Rodl5: Pescentile 0%

Hod16:Percentile T3% N\ T:Percentile B0% Kol 8: Pescensile 83%

Mol 21 Parcentle 100%

MAUA 6.1 MWLAAI HAVDINITATI Community 1ALV 1ADNAT >= Percentile



M50 6.2 Maastoya wad3l9InN15a519 Community 180NAT <= Percentile

Numberof Numberof Number of
Modularity = Mean_distance
Node Node Accum  Community

10.0% 8 iz 3 0.480 1.871
15.0%4 g 4 3 0.498 1.743
20.0% 3 15 3 0.441 1.615
25.0% 5 12 2 0414 1.636
30.0% 0 7 2 0.374 1.286
35.0% 1 7 2 0.239 1.200
40.0% 1 é 2 0.239 1.200
45.0% 1 5 2 0.254 1.100
50.0% 0 4 2 0.229 1.000
35.0% 1 4 2 0.229 1.000
60.0% 0 3 2 0.000 1.000
63.0% 1 3 2 0.000 1.000
T0.0% 0 2 2 0.000 1.000
75.0% 0 2 2 0.000 1.000
80.0% 0 2 2 0.000 1.000
B5.0% 0 2 2 0.000 1.000
90.0% 0 2 2 0.000 1.000
95.0% 0 2 2 0.000 1.000
100.0% 2 2 2 0.000 1.000

82



No#01:Percentile 1% = No#03:Percentile 10%

= Y . A U 9 J 1w
MNN 6.2 MWUTAI HAUBDINITAI N Community IALUUD [ADNAT UBYNIUNIND

Percentile
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6.2.3 Wﬁﬁfgﬂmﬂﬂﬁﬁ%}ﬁ Community 1ADAAIUDY Percentile

M58 6.3 A151LEAITEYA KAdF9INNTE319 Community 180NA1YBA Percentile NiDEN M BININY

Percentile N1 1%

Number Number of
Number of
Percentile of Node Modularity = mean_distance
Community
Node Accum
1.0% 159 159 53 0.825 0.000
5.0% 75 234 41 0.964 1.182
10.0% 8 242 59 0.887 1.372
15.0% 9 251 61 0.891 1.362
20.0% 3 254 59 0.903 2215
25.0% 5 259 59 0.906 2.376
30.0% 0 259 53 0.850 2.461
35.0% 1 260 53 0.854 2.378
40.0% 1 261 53 0.854 2.378
45.0% 1 262 53 0.825 3.974
50.0% 0 262 51 0.824 4.164
55.0% 1 263 51 0.824 4.164
60.0% 0 263 49 0.826 3.875
65.0% 1 264 49 0.826 3.875
70.0% 0 264 49 0.826 3.418
75.0% 0 264 49 0.826 3.418
80.0% 0 264 49 0.826 3.418
85.0% 0 264 49 0.826 3.418
90.0% 0 264 49 0.826 3.418
95.0% 0 264 49 0.826 3.418
100.0% 2 266 47 0.783 3.141




6.2.4 Wan1 Shortest Path 1111 A1UDY Percentile

M1 6.4 A1319 LAAINANT Shortest Path 1111 ANUDY Percentile ¥1ANIWNIND Percentile N 1%

Shortest Number of SalesValue SalesValue Sales/Node
Path Node in Path (%)
1 | X34 To 22 14 5,116,998.19 3.75% | 365,499.87
2 | X22 To 34 14 5,116,998.19 3.75% | 365,499.87
3 | X03 To 22 10 4,965,997.91 3.64% | 496,599.79
41 X22 To 03 10 4,965,997.91 3.64% | 496,599.79
5| X02 To 22 8 4,773,994.97 3.50% | 596,749.37
6 | X22 To 02 8 4,773,994.97 3.50% | 596,749.37
7 | X03 To 46 5 2,882,725.43 2.11% | 576,545.09
8 | X03 To 01 4 2,846,404.64 2.08% | 711,601.16
9 | X01 To 03 4 2,846,404.64 2.08% | 711,601.16
10 | X03 To 45 5 2,796,129.89 2.05% | 559,225.98
11 | X03 To 43 5 2,792,265.96 2.05% | 558,453.19
12 | X40 To 03 5 2,788,144.37 2.04% | 557,628.87
13 | X03 To_40 5 2,788,144.37 2.04% | 557,628.87
14 | X02 To_46 4 2,786,723.96 2.04% | 696,680.99
15 | X01_To 02 3 2,750,403.17 2.01% | 916,801.06
16 | X02 To 01 3 2,750,403.17 2.01% | 916,801.06
17 | X02 To 45 4 2,700,128.42 1.98% | 675,032.11
18 | X02 To 43 4 2,696,264.49 1.97% | 674,066.12
19 | X02 To 40 4 2,692,142.90 1.97% | 673,035.73
20 | X40 To 02 4 2,692,142.90 1.97% | 673,035.73
21 | X39 To 34 5 2,571,683.44 1.88% | 514,336.69
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Shortest Number of SalesValue SalesValue Sales/Node

Path Node in Path (%)

22 | X34_To_39 2,571,683.44 1.88% 514,336.69
23 | X34 _To_03 2,552,215.45 1.87% 510,443.09
24 | X03_To_34 2,552,215.45 1.87% 510,443.09
25 | X34 To 47 2,515,678.04 1.84% 503,135.61
26 | X03 To 39 2,496,183.30 1.83% 832,061.10
27 | X39 To 03 2,496,183.30 1.83% 832,061.10
28 | X39 To 47 2,459,645.89 1.80% 819,881.96
29 | X34 _To 02 2,456,213.98 1.80% 614,053.50
30 | X02_To 34 2,456,213.98 1.80% 614,053.50
31 | X03_To 47 2,440,177.90 1.79% 813,392.63
32| X39 To 02 2,400,181.83 1.76% | 1,200,090.92
33| X02 To 39 2,400,181.83 1.76% | 1,200,090.92
34| X03 To 02 2,380,713.84 1.74% | 1,190,356.92
35| X02 To 03 2,380,713.84 1.74% | 1,190,356.92
36 | X02_To 47 2,344,176.43 1.72% | 1,172,088.22
37 | X02_To 02 2,284,712.37 1.67% | 2,284,712.37
38 | X01 To 22 1,692,633.25 1.24% 338,526.65
39 | X22 To 01 1,692,633.25 1.24% 338,526.65
40 | X22_To_39 1,516,591.96 1.11% 303,318.39
41 | X39_To_22 1,516,591.96 1.11% 303,318.39
42 | X01_To_46 909,812.42 0.67% | 227,453.11
43 | X01_To_45 823,216.88 0.60% | 205,804.22
44 | X01 To 43 819,352.95 0.60% | 204,838.24
45 | X01 To 40 815,231.36 0.60% | 203,807.84
46 | X40 To 01 815,231.36 0.60% | 203,807.84




Shortest Number of SalesValue SalesValue Sales/Node

Path Node in Path (%)

47 | X01_To_47 745,380.22 0.55% 186,345.06
48 | X39_To_46 733,771.13 0.54% 183.,442.78
49 | X01_To_34 688,880.94 0.50% 137,776.19
50 | X34 To 01 688,880.94 0.50% 137,776.19
51| X34 To 46 673,513.20 0.49% 112,252.20
52 | X39 To 45 647,175.59 0.47% 161,793.90
53 | X39 To 43 643,311.66 0.47% 160,827.92
54 | X39 To_40 639,190.07 0.47% 159,797.52
55 | X40_To_39 639,190.07 0.47% 159,797.52
56 | X39 To 01 632,848.79 0.46% | 210,949.60
57 | X01 _To_39 632,848.79 0.46% | 210,949.60
58 | X23 To 23 625,806.93 0.46% 625,806.93
59 | X34 To 45 586,917.66 0.43% 97,819.61
60 | X34 To 43 583,053.73 0.43% 97,175.62
61 | X40 _To 34 578,932.14 0.42% 96,488.69
62 | X34 To 40 578,932.14 0.42% 96,488.69
63 | X22 To 46 511,372.32 0.37% 102,274.46
64 | X22 To 43 420,912.85 0.31% 84,182.57
65 | X40_To_22 416,791.26 0.31% 83,358.25
66 | X22_To_40 416,791.26 0.31% 83,358.25
67 | X40_To_46 405,282.93 0.30% 135,094.31
68 | X40_To_47 387,858.28 0.28% 96,964.57
69 | X40 To 45 318,687.39 0.23% 106,229.13
70 | X40 To 43 314,823.46 0.23% 104,941.15
71 | X01 To 01 291,510.75 0.21% | 291,510.75




Shortest Number of SalesValue SalesValue Sales/Node

Path Node in Path (%)

72 | X28 To 28 214,370.57 0.16% | 214,370.57
73 | X31 To 31 204,786.57 0.15% | 204,786.57
74 | X11_To 11 178,046.29 0.13% | 178,046.29
75 | X22 To 47 146,801.77 0.11% |  36,700.44
76 | X39 To 39 115,469.46 0.08% | 115,469.46
77 | X03_To 03 96,001.47 0.07% |  96,001.47
78 | X32_To 32 88,971.68 0.07% |  88,971.68
79 | X24 To 24 82,174.11 0.06% |  82,174.11
80 | X22_To 45 77,630.88 0.06% |  25,876.96
81 | X38 To 38 61,439.89 0.05% |  61,439.89
82 | X15 To 15 60,368.88 0.04% |  60,368.88
83 | X14 To_14 54,446.21 0.04% |  54,446.21
84 | X06_To 06 51,331.18 0.04% |  51,331.18
85 | X42 To 42 47,031.26 0.03% | 47,031.26
86 | X20 To 20 33,812.89 0.02% |  33,812.89
87 | X30 To 30 27,854.54 0.02% |  27,854.54
88 | X27 To 27 26,115.97 0.02% |  26,115.97
89 | X35 To 35 25,622.17 0.02% |  25,622.17
90 | X25_To 25 23,865.87 0.02% |  23,865.87
91 | X34 To 34 21,652.24 0.02% |  21,652.24
92 | X07_To_07 19,532.76 0.01% |  19,532.76
93 | X29 To 29 19,349.20 0.01% |  19,349.20
94 | X09 To 09 18,678.21 0.01% | 18,678.21
95 | X26_To 26 16,957.09 0.01% |  16,957.09
96 | X37 To 37 16,569.94 0.01% |  16,569.94




Shortest Number of SalesValue SalesValue Sales/Node
Path Node in Path (%)
97 | X40 To 40 1 12,849.84 0.01% 12,849.84
98 | X08 To 08 1 11,577.19 0.01% 11,577.19
99 | X13 To 13 1 10,898.73 0.01% 10,898.73
100 | X05 To 05 1 10,542.53 0.01% 10,542.53
101 | X10 To 10 1 10,302.17 0.01% 10,302.17
102 | X22 To 22 1 9,933.14 0.01% 9,933.14
103 | X04 To 04 1 7,782.78 0.01% 7,782.78
104 | X18 To 18 1 7,218.45 0.01% 7,218.45
105 | X17 _To 17 1 7,146.84 0.01% 7,146.84
106 | X41 To 41 1 6,104.14 0.00% 6,104.14
107 | X33 To 33 1 5,780.20 0.00% 5,780.20
108 | X19 To 19 1 4,575.20 0.00% 4,575.20
109 | X36 To 36 1 4,420.10 0.00% 4,420.10
110 | X21 To 21 1 4,093.66 0.00% 4,093.66
111 | X16 _To 16 1 2,051.93 0.00% 2,051.93
112 | X12 To 12 1 1,350.59 0.00% 1,350.59
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M3an 6.5 M1319 LAAINAH Shortest Path 9104 UY Percentile <=5%

No  Shorest Path Number of SalesValue  SalesValue Sales/Node
Node in Path (%)
1| X19 To 19 1,251,613.86 25.59% | 625,806.93
2 | X27 To 27 635,120.20 12.98% | 317,560.10
3| X24 To 24 428,741.14 8.77% | 214,370.57
4| X29 To 29 409,573.14 8.37% | 204,786.57
5| X05 To 05 356,092.58 7.28% | 178,046.29
6 | X30 To 30 177,943.36 3.64% 88,971.68
7 | X20 To 20 164,348.22 3.36% 82,174.11
8 | X36 To 36 122,879.78 2.51% 61,439.89
9 | X09 To 09 120,737.76 2.47% 60,368.88
10 | X06 To 06 108,892.42 2.23% 54,446.21
11 | X28 To 28 108,030.96 2.21% 54,015.48
12 | X01 To 01 102,662.36 2.10% 51,331.18
13 | X02 To 02 80,798.20 1.65% 40,399.10
14 | X15 To 15 67,625.78 1.38% 33,812.89
15 | X17_To 17 66,728.40 1.36% 33,364.20
16 | X38 To 38 62,617.42 1.28% 31,308.71
17 | X26 To 26 55,709.08 1.14% 27,854.54
18 | X23 To 23 52,231.94 1.07% 26,115.97
19 | X34 To 34 51,244.34 1.05% 25,622.17
20 | X21 To 21 47,731.74 0.98% 23,865.87
21 | X33 To 33 43,304.48 0.89% 21,652.24
22 | X03 To 03 39,065.52 0.80% 19,532.76
23 | X25 To 25 38,698.40 0.79% 19,349.20




Shorest Path Number of SalesValue  SalesValue Sales/Node

Node in Path )
24 | X22 To 22 2 33,914.18 0.69% 16,957.09
25 | X35 To 35 2 33,139.88 0.68% 16,569.94
26 | X04 To 04 2 23,154.38 0.47% 11,577.19
27 | X12 To 12 2| 23,107.94 047% | 11,553.97
28 | X08 To 08 2 21,797.46 0.45% 10,898.73
29 | X32 To 32 2 21,711.28 0.44% 10,855.64
30 | X40 To 40 2 20,604.34 0.42% 10,302.17
31 | X18 To 18 2 19,866.28 0.41% 9,933.14
32 | X41 To 41 2 16,686.76 0.34% 8,343.38
33 | X13 To 13 2 14,436.90 0.30% 7,218.45
34 | X10 To 10 2 14,293.68 0.29% 7,146.84
35 | X37 To 37 2 12,208.28 0.25% 6,104.14
36 | X31 To 31 2 11,560.40 0.24% 5,780.20
37 | X14 To 14 2 9,150.40 0.19% 4,575.20
38 | X39 To 39 2 8,189.60 0.17% 4,094.80
39 | X16 To 16 2 8,187.32 0.17% 4,093.66
40 | X11 To 11 2 4,103.86 0.08% 2,051.93
41 | X07 _To 07 2 2,701.18 0.06% 1,350.59




Mm3an 6.6 M1319 LAAINAY Shortest Path 910UV Percentile <=30%

Shorest Number of SalesValue SalesValue Sales/Node
Path Node in Path (%)

1| X03 To 10 1,217,875.19 19.40% 405,958.40

2 | X10 To 03 1,217,875.19 19.40% | 405,958.40

3| X10_To_ 10 1,118,458.40 17.82% | 1,118,458.40

4 | X27 To 27 625,806.93 9.97% | 625,806.93

51 X35 To 35 317,560.10 5.06% 317,560.10

6 | X32 To 32 214,370.57 3.42% 214,370.57

7 | X36 _To 36 204,786.57 3.26% | 204,786.57

8 | X13 To 13 178,046.29 2.84% 178,046.29

9| X02 To 02 172,395.36 2.75% 172,395.36
10 | X01 To 01 96,001.47 1.53% 96,001.47
11 | X38 To 38 88,971.68 1.42% 88,971.68
12 | X26 To 26 82,174.11 1.31% 82,174.11
13 | X03 To 03 62,143.71 0.99% 62,143.71
14 | X18 To 18 60,368.88 0.96% 60,368.88
15 | X17 To 17 60,116.53 0.96% 60,116.53
16 | X14 To 14 54,446.21 0.87% 54,446.21
17 | X28 To 28 54,015.48 0.86% 54,015.48
18 | X06 To 06 51,331.18 0.82% 51,331.18
19 | X08 To 08 40,399.10 0.64% 40,399.10
20 | X37 To 37 39,248.10 0.63% 39,248.10
21 | X23 To 23 33,812.89 0.54% 33,812.89
22 | X34 To 34 27,854.54 0.44% 27,854.54

92



Shorest Number of SalesValue SalesValue Sales/Node
Path Node in Path (%)
23 | X31 To 31 1 26,115.97 0.42% 26,115.97
24 | X41 To 41 1 25,622.17 0.41% 25,622.17
25 | X29 To 29 1 23,865.87 0.38% 23,865.87
26 | X07 _To 07 1 19,532.76 0.31% 19,532.76
27 | X33 To 33 1 19,349.20 0.31% 19,349.20
28 | X11 _To 11 1 18,678.21 0.30% 18,678.21
29 | X30 To 30 1 16,957.09 0.27% 16,957.09
30 | X09 To 09 1 11,577.19 0.18% 11,577.19
31 | X15 To 15 1 10,898.73 0.17% 10,898.73
32 | X40 To 40 1 10,855.64 0.17% 10,855.64
33 | X05 To 05 1 10,542.53 0.17% 10,542.53
34 | X12 To 12 1 10,302.17 0.16% 10,302.17
35 | X25 To 25 1 9,933.14 0.16% 9,933.14
36 | X04 To 04 1 7,782.78 0.12% 7,782.78
37 | X20 To 20 1 7,218.45 0.12% 7,218.45
38 | X21 To 21 1 7,146.84 0.11% 7,146.84
39 | X39 To 39 1 5,780.20 0.09% 5,780.20
40 | X22 To 22 1 4,575.20 0.07% 4,575.20
41 | X42 To 42 1 4,420.10 0.07% 4,420.10
42 | X24 To 24 1 4,093.66 0.07% 4,093.66
43 | X19 To 19 1 2,051.93 0.03% 2,051.93
44 | X16 To 16 1 1,350.59 0.02% 1,350.59
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M5197 6.7 Shortest Path 1111 Percentile >= 1%

Shortest NUIATUM
Path — T - 17
BUSINESS COMPUTER FURNITURE JANITORIAL&CANTEEN  OFFICE SUPPLIES WRITING
MACHINE INSTRUMENTS
Count | SalesValue Count SalesValue | Count | SalesValue Count SalesValue Count SalesValue Count SalesValue Count SalesValue
(MB) (MB) (MB) (MB) (MB) (MB) (MB)
1| X34 To 22 6 0.34 8 4.77 14 5.12
2 | X22 To 34 6 0.34 8 4.77 14 5.12
3 | X22 To 03 2 0.19 8 4.77 10 4.97
4 | X03 To 22 2 0.19 8 4.77 10 4.97
5| X02_To 22 8 4.77 8 4.77
6 | X22 To 02 8 4.77 8 4.77
7 | X03_To_46 2 0.20 1 0.11 2 2.57 5 2.88
8 | X03_To 01 1 0.10 2 0.47 1 2.28 4 2.85
9 | X01 _To 03 1 0.10 2 0.47 1 2.28 4 2.85
10 | X03_To_ 45 1 0.10 1 0.11 2 2.57 1 0.02 5 2.80
11 | X03 To 43 1 0.10 1 0.11 2 2.57 1 0.02 5 2.79
12 | X40 _To 03 1 0.10 1 0.11 3 2.58 5 2.79
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Shortest nuRduM

Path
BUSINESS COMPUTER FURNITURE JANITORIAL&CANTEEN  OFFICE SUPPLIES WRITING

MACHINE INSTRUMENTS

Count = SalesValue Count SalesValue | Count | SalesValue Count SalesValue Count = SalesValue Count SalesValue Count SalesValue

13 | X03_To_40 1 0.10 1 0.11 3 2.58 5 2.79
14 | X02_To_46 1 0.11 1 0.11 2 2.57 4 2.79
15 | X01_To_02 2 0.47 1 2.28 3 2.75
16 | X02_To 01 2 0.47 1 2.28 3 2.75
17 | X02_To_45 1 0.11 2 2.57 1 0.02 4 2.70
18 | X02_To 43 1 0.11 2 2.57 1 0.02 4 2.70
19 | X40 To_ 02 1 0.11 3 2.58 4 2.69
20 | X02_To_40 1 0.11 3 2.58 4 2.69
21 | X39 To_34 3 0.17 1 2.28 1 0.12 5 2.57
22 | X34 _To_39 3 0.17 1 2.28 1 0.12 5 2.57
23 | X03_To_34 1 0.10 3 0.17 1 2.28 5 2.55
24 | X34 _To_03 1 0.10 3 0.17 1 2.28 5 2.55
25 | X34 _To_47 3 0.17 2 2.34 5 2.52
26 | X03_To_39 1 0.10 1 2.28 1 0.12 3 2.50
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Shortest nuRduM

Path
BUSINESS COMPUTER FURNITURE JANITORIAL&CANTEEN  OFFICE SUPPLIES WRITING

MACHINE INSTRUMENTS

Count = SalesValue Count SalesValue | Count | SalesValue Count SalesValue Count = SalesValue Count SalesValue Count SalesValue

27 | X39 To 03 1 0.10 1 2.28 1 0.12 3 2.50
28 | X39 To 47 2 2.34 1 0.12 3 2.46
29 | X02 To 34 3 0.17 1 2.28 4 2.46
30 | X34 To 02 3 0.17 1 2.28 4 2.46
31 | X03 To 47 1 0.10 2 2.34 3 2.44
32 | X02 To 39 1 2.28 1 0.12 2 2.40
33 | X39 To 02 1 2.28 1 0.12 2 2.40
34 | X02 To 03 1 0.10 1 2.28 2 238
35 | X03 To 02 1 0.10 1 2.8 2 238
36 | X02 To 47 2 2.34 2 2.34
37 | X02 To 02 1 2.28 1 2.8
38 | X22 To 01 2 0.52 3 1.18 5 1.69
39 | X01 To 22 2 0.52 3 1.18 5 1.69
40 | X39 To 22 1 0.23 3 1.18 1 0.12 5 1.52
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Shortest nuRduM

Path
BUSINESS COMPUTER FURNITURE JANITORIAL&CANTEEN  OFFICE SUPPLIES WRITING

MACHINE INSTRUMENTS

Count = SalesValue Count SalesValue | Count | SalesValue Count SalesValue Count = SalesValue Count SalesValue Count SalesValue

41 | X22 To 39 1 0.23 3 1.18 1 0.12 5 1.52
42 | X01_To 46 1 0.11 2 0.52 1 0.29 4 0.91
43 | X01 To 45 2 0.52 1 0.29 1 0.02 4 0.82
44 | X01_To 43 2 0.52 1 0.29 1 0.02 4 0.82
45 | X01_To_40 2 0.52 2 0.30 4 0.82
46 | X40_To 01 2 0.52 2 0.30 4 0.82
47 | X01_To 47 2 0.52 2 0.23 4 0.75
48 | X39 To 46 1 0.11 1 0.23 1 0.29 1 0.12 4 0.73
49 | X01_To 34 5 0.69 5 0.69
50 | X34 To 01 5 0.69 5 0.69
51 | X34 To 46 1 0.11 4 0.28 1 0.29 6 0.67
52 | X39 To 45 1 0.23 1 0.29 2 0.14 4 0.65
53 | X39 To 43 1 0.23 1 0.29 2 0.13 4 0.64
54 | X39 To 40 1 0.23 2 0.30 1 0.12 4 0.64
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Shortest nuRduM

Path
BUSINESS COMPUTER FURNITURE JANITORIAL&CANTEEN  OFFICE SUPPLIES WRITING

MACHINE INSTRUMENTS

Count = SalesValue Count SalesValue | Count | SalesValue Count SalesValue Count = SalesValue Count SalesValue Count SalesValue

55 | X40_To 39 1 0.23 2 0.30 1 0.12 4 0.64
56 | X01_To 39 2 0.52 1 0.12 3 0.63
57 | X39 To 01 2 0.52 1 0.12 3 0.63
58 | X23 To 23 1 0.63 1 0.63
59 | X34 To 45 4 0.28 1 0.29 1 0.02 6 0.59
60 | X34 To 43 4 0.28 1 0.29 1 0.02 6 0.58
61 | X40 To 34 4 0.28 2 0.30 6 0.58
62 | X34 To 40 4 0.28 2 0.30 6 0.58
63 | X22 To 46 1 0.11 4 0.40 5 0.51
64 | X22 To 43 4 0.40 1 0.02 5 0.42
65 | X40 To 22 5 0.42 5 0.42
66 | X22 To 40 5 0.42 5 0.42
67 | X40_To 46 1 0.11 2 0.30 3 0.41
63 | X40_To 47 4 0.39 4 0.39
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Shortest nuRduM

Path
BUSINESS COMPUTER FURNITURE JANITORIAL&CANTEEN  OFFICE SUPPLIES WRITING

MACHINE INSTRUMENTS

Count = SalesValue Count SalesValue | Count | SalesValue Count SalesValue Count = SalesValue Count SalesValue Count SalesValue

69 | X40_To_45 2 0.30 1 0.02 3 032
70 | X40_To 43 2 0.30 1 0.02 3 031
71 | X01 To 01 1 0.29 1 0.29
72 | X28 To 28 1 021 1 021
73 | X31 _To 31 1 0.20 1 0.20
74 | X11_To_11 1 0.18 1 0.18
75 | X22 To 47 4 0.15 4 0.15
76 | X39 To 39 1 0.12 1 0.12
77 | X03_To_03 1 0.10 1 0.10
78 | X32_To 32 1 0.09 1 0.09
79 | X24 To 24 1 0.08 1 0.08
80 | X22 To 45 2 0.06 1 0.02 3 0.08
81 | X38 To 38 1 0.06 1 0.06
82 | X15 To_15 1 0.06 1 0.06




Shortest

Path
BUSINESS

MACHINE

Count | SalesValue

COMPUTER

Count  SalesValue

nuRduM

FURNITURE JANITORIAL&CANTEEN

Count | SalesValue Count SalesValue

OFFICE SUPPLIES

Count = SalesValue

100

WRITING
INSTRUMENTS

Count  SalesValue Count

SalesValue

83 | X14 To_14 1 0.05 1 0.05
84 | X06_To 06 1 0.05 1 0.05
85 | X42 To 42 1 0.05 1 0.05
86 | X20_To 20 1 0.03 1 0.03
87 | X30_To 30 1 0.03 1 0.03
88 | X27 To 27 1 0.03 1 0.03
89 | X35 To 35 1 0.03 1 0.03
90 | X25 To 25 1 0.02 1 0.02
91 | X34 To 34 1 0.02 1 0.02
92 | X07 To 07 1 0.02 1 0.02
93 | X29 To 29 1 0.02 1 0.02
94 | X09 To 09 1 0.02 1 0.02
95 | X26 To 26 1 0.02 1 0.02
96 | X37 To 37 1 0.02 1 0.02
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Shortest nuRduM

Path
BUSINESS COMPUTER FURNITURE JANITORIAL&CANTEEN  OFFICE SUPPLIES WRITING

MACHINE INSTRUMENTS

Count = SalesValue Count SalesValue | Count | SalesValue Count SalesValue Count = SalesValue Count SalesValue Count SalesValue

97 | X40_To_40 1 0.01 1 0.01
98 | X08 To 08 1 0.01 1 0.01
99 | X13 To_13 1 0.01 1 0.01

100 | X05 To 05 1 0.01 1 0.01

101 | X10_To_10 1 0.01 1 0.01

102 | X22_To 22 1 0.01 1 0.01

103 | X04 To 04 1 0.01 1 0.01

104 | X18 To I8 1 0.01 1 0.01

105 | X17 To_17 1 0.01 1 0.01

106 | X41 To 41 1 0.01 1 0.01

107 | X33 To 33 1 0.01 1 0.01

108 | X19 To 19 1 0.00 1 0.00

109 | X36_To 36 1 0.00 1 0.00

110 | X21_To 21 1 0.00 1 0.00




Shortest

Path

BUSINESS

MACHINE

Count

SalesValue

COMPUTER

Count

SalesValue

nuRduM

FURNITURE

Count

SalesValue

JANITORIAL&CANTEEN  OFFICE SUPPLIES

Count

SalesValue

Count

SalesValue

WRITING

INSTRUMENTS

Count

SalesValue

102

Count

Total

SalesValue

111 | X16_To_16 1 0.00 1 0.00
112 | X12 To_12 1 0.00 1 0.00
Grand Total 6 0.39 31 3.39 1 0.18 112 14.78 180 115.47 40 2.32 370 136.53




M5197 6.8 Shortest Path 1111 Percentile <=5%
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No  Row Labels WuIRauM
BUSINESS COMPUTER FURNITURE JANITORIAL&CANTEEN . OFFICE SUPPLIES WRITING
MACHINE INSTRUMENTS
Count  SalesValue | Count | SalesValue Count SalesValue Count SalesValue Count = SalesValue SalesValue = Count SalesValue
(MB) (MB) (MB) (MB) (MB) (MB) (MB)

1| X19 To 19 2 1.25 2 1.25
2 | X27 To 27 2 0.64 2 0.64
3 | X24 To 24 2 0.43 2 0.43
4 | X29 To_29 2 0.41 2 0.41
5 | X05_To_05 2 0.36 2 0.36
6 | X30_To_30 2 0.18 2 0.18
7 | X20_To 20 2 0.16 2 0.16
8 | X36_To_36 2 0.12 2 0.12
9 | X09_To_09 2 0.12 2 0.12
10 | X06_To_06 2 0.11 2 0.11
11 | X28 To_28 2 0.11 2 0.11
12 | X01 To 01 2 0.10 2 0.10
13 | X02_To 02 2 0.08 2 0.08
14 | X15 To_15 2 0.07 2 0.07
15 | X17_To_17 2 0.07 2 0.07
16 | X38 To_38 2 0.06 2 0.06
17 | X26_To_26 2 0.06 2 0.06
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No Row Labels NUIATUM
BUSINESS COMPUTER JANITORIAL&CANTEEN  OFFICE SUPPLIES
MACHINE INSTRUMENTS
Count  SalesValue | SalesValue SalesValue Count SalesValue SalesValue SalesValue = Count SalesValue
(MB) (MB)

18 | X23 To 23 2 0.05 2 0.05
19 | X34 To 34 2 0.05 2 0.05
20 | X21_To 21 0.05 2 0.05
21 | X33_To 33 2 0.04 2 0.04
22 | X03_To_03 0.04 2 0.04
23 | X25_To 25 0.04 2 0.04
24 | X22 To 22 0.03 2 0.03
25 | X35_To 35 2 0.03 2 0.03
26 | X04_To 04 0.02 2 0.02
27 | X12_To_12 0.02 2 0.02
28 | X08 To 08 0.02 2 0.02
29 | X32 To 32 0.02 2 0.02
30 | X40_To_40 0.02 2 0.02
31 | X18 To 18 0.02 2 0.02
32 | X41_To 41 0.02 2 0.02
33 | X13_To_13 0.01 2 0.01
34 | X10_To_10 0.01 2 0.01
35 | X37_To_37 0.01 2 0.01
36 | X31_To_31 0.01 2 0.01
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No Row Labels NUIATUM Total
BUSINESS COMPUTER FURNITURE JANITORIAL&CANTEEN  OFFICE SUPPLIES WRITING

MACHINE INSTRUMENTS

Count  SalesValue | Count | SalesValue Count | SalesValue Count SalesValue Count SalesValue Count SalesValue Count SalesValue
(MB)

37 | X14_To_14 2 0.01 2 0.01
38 | X39 To 39 2 0.01 2 0.01
39 | X16_To_16 2 0.01 2 0.01
40 | X11_To_11 2 0.00 2 0.00
41 | X07_To_07 2 0.00 2 0.00
Grand Total 12 0.78 12 1.67 2 0.36 8 0.28 32 1.65 16 0.16 82 4.89




M5199 6.9 Shortest Path 1111 Percentile <=30%

Shortest Path

BUSINESS
MACHINE

Count  SalesValue

COMPUTER

Count | SalesValue

SalesValue

JANITORIAL&CANTEEN

SalesValue

OFFICE SUPPLIES WRITING

INSTRUMENTS

SalesValue Count  SalesValue = Count

106

Total

SalesValue

1 | X03 To 10 1.22 3 1.22
2 | X10_To 03 122 3 122
3 | X10 To 10 112 1 112
4 | X27 To 27 1 0.63 1 0.63
5 | X35 To_35 032 1 032
6 | X32 To 32 021 1 021
7 | X36 To 36 1 0.20 1 0.20
8 | X13_To_13 0.18 1 0.18
9 | X02 To 02 0.17 1 0.17
10 | X01 To 01 1 0.10 1 0.10
11 | X38_To 38 1 0.09 1 0.09
12 | X26 To 26 0.08 1 0.08
13 | X03_To 03 0.06 1 0.06
14 | X18 To 18 0.06 1 0.06
15 | X17_To_17 0.06 1 0.06
16 | X14 To 14 1 0.05 1 0.05
17 | X28 To 28 0.05 1 0.05
18 | X06_To 06 0.05 1 0.05
19 | X08_To 08 0.04 1 0.04
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Shortest Path NuIAAUM
BUSINESS COMPUTER FURNITURE JANITORIAL OFFICE SUPPLIES WRITING
MACHINE INSTRUMENTS
Count  SalesValue C;nt ‘ SalesValue | Count SalesValue Count SalesValue Count  SalesValue Count  SalesValue = Count  SalesValue
(MB) (MB) (MB) (MB) (MB) (MB) (MB)

20 | X37 _To_37 1 0.04 1 0.04
21 | X23 To 23 1 0.03 1 0.03
22 | X34 To 34 1 0.03 1 0.03
23 | X31_To 31 1 0.03 1 0.03
24 | X41_To_41 1 0.03 1 0.03
25 | X29 To 29 1 0.02 1 0.02
26 | X07_To_07 1 0.02 1 0.02
27 | X33 _To_ 33 1 0.02 1 0.02
28 | X11_To 11 1 0.02 1 0.02
29 | X30_To_30 1 0.02 1 0.02
30 | X09_To_09 1 0.01 1 0.01
31 | X15_To_15 1 0.01 1 0.01
32 | X40 To 40 1 0.01 1 0.01
33 | X05_To_05 1 0.01 1 0.01
34 | X12_To_12 1 0.01 1 0.01
35 | X25_To_25 1 0.01 1 0.01
36 | X04_To_04 1 0.01 1 0.01
37 | X20_To_20 1 0.01 1 0.01
38 | X21_To 21 1 0.01 1 0.01
39 | X39_To_39 1 0.01 1 0.01
40 | X22 To 22 1 0.00 1 0.00
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Shortest Path NuIAAUM
BUSINESS COMPUTER FURNITURE JANITORIAL&CANTEEN OFFICE SUPPLIES WRITING

MACHINE INSTRUMENTS

Count  SalesValue =~ Count | SalesValue | Count SalesValue Count SalesValue 7 Count  SalesValue Count  SalesValue = Count  SalesValue
(MB) (MB) (MB) (MB) (MB) (MB) (MB)

41 | X42 To 42 1 0.00 1 0.00
42 | X24 To 24 1 0.00 1 0.00
43 | X19_To 19 1 0.00 1 0.00
44 | X16_To_16 1 0.00 1 0.00
Grand Total 4 0.31 5 0.86 1 0.18 6 0.39 24 4.44 8 0.09 48 6.28
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6.3.1 Path#001:X03_To_46 Y3znovlUdredum sreaziden aun1319i 6.10

v 1 Y
M 6.3 MNLAAIIIEMIFUMNNAYU Y Shortest Path : Path#001:X03 To 46

i H Y
M3an 6.10 GﬂiNLlﬁﬂQi1Ela%mElﬂ"llﬂ\ﬁﬁlﬂﬁﬁuﬁl’mlﬂﬂﬁuslu Shortest Path : Path#001:X03 To 46

MU svadud Jeaud HUIATUA
1 5010111 | 3zAHABONANT Ad 80 TN (NASTY) | OFFICE SUPPLIES
2 4149765 | aduUnANDIANIN HP 678 (CZ108AA)3 & | COMPUTER
3| 4140035 | 89AUNIA T664100 M1 70ce (L100/L200) COMPUTER
4 2000131 | adeudu (uiin24naeq) OFFICE SUPPLIES
5| 0301080 | waasmatnwazen ainvasia-wuy | JANITORIAL&CA
5.2 an7 1NaA Naaoi Weata Mr.Muscle NTEEN
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6.3.1.1 Yoyad31a1 % Node of Path MiAnvululudaae T 2559

9 1 .d' a g )
6.3.1.1.1 9oyaer§1)A1 % Node of Path MuAnvululuds

&
g3

% 2559 1At

S%Pattem v
——20%
20%
——— 0%
——80%

———100%

Wos

k4
A

MW 6.4 MaassealudadeNnAn Path#001:X03_To_46 T19dUa1H TuuAay %Node of Path

] Y v
6.3.1.1.2 Goyad31a1 % Node of Path MAaaululudede

WEEK ~ Quanter »
Count of InviNo
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10,000

k4
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1l 2559 1EeAU

R
8,000 “Pattem v
20%
6,000 40%
—e—50%
4000 ——0%
——100%
2,000
o
nMoL Mo2 Mo3 Mo: MO MO5 Mo7 MO8 Mos M10 11 M1z

k4
A

MW 6.5 nuaawealude¥eNinan Path#001:X03_To 46 51010 U luiAa %Node of Path
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M31ah 6.11 M3 1LaAeeea luFIFeANAIN Path#001:X03_To 46 51010 TuLaay %Node of Path

Total

‘ 111,083 ‘6,809 219

%Node of Path

40%  60% 100%
MO1 9,688 665 17 10,371
MO02 8,864 520 16 9,401
MO3 9,830 607 16 10,453
Mo04 8,084 511 17 8,612
MO5 8,934 603 20 9,558
MO06 9,156 545 17 9,718
MO7 8,819 504 17 1 9,342
MO8 10,222 598 20 10,841
MO09 10,144 581 19 10,745
M10 8,297 504 27 8,829
M1l 10,257 632 20 10,910
M12 8,788 539 13 9,340

118,120

Y
=\

6.3.1.1.3 Yeyadajia1 % Node of Path ftnaau luludsde 1 2559 s1e'lasue
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WEEK » Month_Desc =
Countof InvNo.

35000
30000

25000
Pattem ¥

20000 ez
0%

15000 —e—60%
—a—380%

10000 ——100%

5000

a1 a2 a3 Qs

v ] k4 H
M 6.6 Maaseealudadeiinan Path#001:X03_To_ 46 318 1asuna Tuudag %Node of Path

3197 6.12 M31aLaaeeea luFadennAIn Path#001:X03_To_ 46 518'la531# luisag %Node of Path

ll@l'i %Node of Path

e | N2 40% 60% 80% 100%

Q1 28,382 | 1,792 | 49 2 30,225
Q2 26,174 | 1,659 | 54 1 27,888
Q3 29,185 | 1,683 | 56 3 1 30,928
Q4 27,342 | 1,675 | 60 2 29,079

Total ‘ 111,083 ‘ 6,809 118,120

6.3.1.2 Yoyannuiitvziiluiivzina Path#001:X03_To_46 118 % Node of Path Tums

& a 9

3 -
W¥eau 1) 2559

6.3.1.2.1 Yoyan munzilufiagiia Path#001:X03_To 46 enAL % Node of Path

s X a A @
Tumsdadodua 1l 2559 sedlarv



%Probablility

I
A
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M 6.7 Mnaasnnuingtluiina ludadoninaan Path#001:X03_To 46 18 Tuusag %Node of

Path

Maf 6.13 ssunaasteyaagl madunigiuiivgfia Path#001:X03_To_ 46 onau % Node of Path lu

P
A a Y

< = @ rd
Msdaxeaun 1 2559 s1eailan

Statistic % % Node of Path

Probability 40% 60% 100%

Min 9.72% | 0.51% | 0.00% 0.00% 0.00% 10.29%
Mean 11.32% | 0.69% | 0.02% 0.00% 0.00% 12.03%
Max 13.99% | 1.06% | 0.06% 0.01% 0.01% 15.10%
Frequency

(Order/Week) 2,095.91 | 128.47 4.13 0.15 0.02 2,228.68
Frequency (Week) 52 52 50 7 1 52
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6.3.1.2.2 foyannuinnziluiinziia Path#001:X03_To 46 BNAN % Node of Path

Tumsdasoaui 1/ 2559 Tedou

%P

robability

M10 M11 M12

$ ' < { a 4 A da 1
M 6.8 amuaasnnuiziuina ludireinasn Path#001:X03_To_ 46 51etaon Tutaag %Node of

Path

M319h 6.14 Msunanteyaagl manwinzilufioyia Path#001:X03_To_46 1NAM % Node of Path 1u

P
A a Y

) = A
MIFIFoFUM U 2559 TR0

Statistic % % Node of Path

Probability 40% 60% 80% 100% Total
Min 10.28% | 0.61% | 0.02% | 0.00% 0.00% 10.91%
Mean 11.40% | 0.70% | 0.02% | 0.00% 0.00% 12.13%
Max 12.48% | 0.83% | 0.03% | 0.00% 0.00% 13.29%
Frequency

(Order/Month) 9,256.92 | 567.42 18.25 0.67 0.08 | 9,843.33
Frequency 12 12 12 8 1 12
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Statistic % % Node of Path

Probability 20% 40% 60% 80% 100% Total

(Month)

6.3.1.2.3 Yoyannuunziluiozina Path#001:X03_To 46 LUAAIY % Node of Path

¥
A A Y

Tumsdadeauani 1 2559 s1e'lasuna

%Probablility

a1 Q2 a3 Q4

—.—20% —Sd0¥ ——G0% 80% —8=—100% =—#=—Total

l ' [ I 1
MM 6.9 Mnaasnnuigtluina ludadoninaan Path#001:X03_To 46 318 la51na luiaaz %Node of

Path

1 1 1 3 A a
M99 6.15 A1snaastoyadgyl Anwiazilufozing Path#001:X03_To_46 118nA1Y % Node of Path 1w

Y

4 X a =
Msderoaua U 2559 5151@51“1#

Statistic % % Node of Path

Probability 40% 60% 80% 100%

Min 11.29% 0.66% 0.02% 0.00% | 0.00% 12.03%
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Mean 11.37% 0.70% 0.02% 0.00% | 0.00% 12.09%
Max 11.42% 0.72% 0.03% 0.00% | 0.00% 12.16%
Frequency 27,770.75 | 1,702.25 54.75 2.00 0.25 29,530.00
(Order/Quarter)

Frequency 4 4 4 0 0 4
(Quarter)

6.3.2 Path#002:X01_To 03 Uszneulidres1emsaum sieazidea muaisiei 4.24

v 1 4
MNA 6.10 MNLAAITIMTTUMNAAYU Y Shortest Path : Path#002:X01 To 03

M3197 6.16 AT 1LAAIIBAIDEAVDITIEMIAUMNNAYY U Shortest Path : Path#002:X01 To 03

R saEud  Yeaudn HUIATUM
1 5010111 ATEAIHMBBNENT Ad 80 1ATH (LTIAS
EtD) OFFICE SUPPLIES
2 | 4149765 ATUNTINDIAIN HP 678 (CZ108AA)3 & | COMPUTER
3 | 0300370 JANITORIAL&CANTE
¥hend1991u unaaey 3.6 ans EN
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4 0094890 JANITORIAL&CANTE

9
NILANIITL 2 FU 300 LUAT EN

6.3.2.1 Yoyaagilan % Node of Path fnavululudede 1 2559

k4
=\

6.3.2.1.1 Yoyaagila1 % Node of Path Miavululudade 7 2559 sredlant

Count of InvNo

%oPattern -
——25.00%
—8—50.00%

75.00%

I
=}

M 6.11 MeaaauIuludadeiinan Path#002:X01 To 03 518d1Ua1 Tuudag %Node of Path

¥
A

6.3.2.1.2 Woyaajia1 % Node of Path tnadululudsde 1 2559 s1eipou
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Countof InvNo
8,000

7,000
5,000

5,000 oPattern
2000 —p—25.00%
3,000 ——50.00%

e T75.00%

2,000

1,000

0 * -
MO1 MOZ MO3 MO4 MOS MO6 MOT MOEB MOS M10 MI11 MI12

Month_Desc *

H Y ¥ A A 1
mui 6.2 MuuaasnuInludiFeiinavn Path#002:X01 To 03 s1eaeuluuaas %Node of

Path

M1519% 6.17 M3 1EAeA lUTIFINAIN Path#002:X01_To 03 5181dou Tuuaay %Node of Path

% Node of Path

25.00% ‘ 50.00%  75.00%

MO1 7,218 251 9 7,478
MO02 6,568 207 3 6,778
MO03 7,061 230 8 7,299
M04 6,176 196 7 6,379
MO05 6,474 208 1 6,683
MO06 6,470 200 4 6,674
MO07 6,332 188 2 6,522
MO8 7,577 234 5 7,816
M09 7,471 206 4 7,681




% Node of Path

25.00% | 50.00%  75.00%

M10 5,893 212 5 6,110
M1l 7,340 207 7 7,554
M12 6,468 197 5 6,670

Total 81,048 | 2,536 60

k4
=\

6.3.2.1.3 Yoyaagilan % Node of Path Mfavululudade T 2559 T1e'lafune

Countof InviNo

25,000

20,000 ﬁ\/‘\.

15,000 %ePattern -

—a25.00%
10,000 —a—50.00%
75.00%

5,000

Quanter =

}
o

M 6,13 AmuaaasInludIdeNnaIn Path#002:X01 To 03 51¢'lasuna Tuudaz %Node of Path

3197 6.18 M3 1aLaAeeea luFadeNAAIIN Path#002:X01_To_03 518'la511e luisag %Node of Path

119
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5181@]5 % Node of Path

| 25.00% | 50.00% 75.00%

Q1 20,847 688 20 21,555
Q2 19,120 604 12 19,736
Q3 21,380 628 11 22,019
Q4 19,701 616 17 20,334

Total 81,048 ‘ 2,536 60 83,644

6.3.1.2 foyaniuninzilufiaiia Path#002:X01 To 03 BAATN % Node of Path 11

] 1
MIdaraaum 1l 2559

4.6.1.2.1 Toyaanuinzilufiozina Path#002:X01 To 03 LLUAAIY % Node of Path

] 1
Tumsdagoauani 1l 2559 seddarv

%Probablility

::’:' = e ety e s S i
0.00% R Z

R R R R E R R

4 ) d' a Q'J lé’ tﬂ‘ a o \
MW 6.14 ﬂTW!Lﬁﬂ\1ﬂ’313Jummﬂu‘l’llﬂﬂiﬂﬁﬁ%ﬂﬂlﬂﬂﬂTﬂ Path#002:X01_To_03 ﬁﬂ’dﬂ?ﬂﬁ Tuuaag %Node

of Path
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Mef 619 msanaveyadgl Annuinziluiiozina Path4002:X01_To 03 HNAW % Node of Path 1u

4 X a ya o '
NITEAIHDAUAN TJ 2559 515]?(“”@114

Statistic % % Node of Path

Probability 25.00%  50.00% 75.00%
Min 6.88% 0.16% 0.00% 7.07%
Mean 8.21% 0.25% 0.01% 8.47%
Max 10.09% 0.38% 0.02% 10.48%
Frequency 1,529.20 47.85 1.13 | 1,578.18
(Order/Week)
Frequency (Week) 52 52 33 52

6.3.1.2.2 Toyannuinnziluiieziia Path#002:X01 To 03 1BAAM % Node of Path

Tumsdasoaum 1/ 2559 Tedou

%Probablility

Mo4 MO5 MO6

e 5,00% === 50.00%

Mo7

75.00%

Mo8

Total

M09 M10

MW 6.15 Muaasnuinzduina ludideninann Path#002:X01 To 03 T1eideu luuaaz %Node of

Path
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mafi 6.20 s1nanateyaagl manuinziluiozina Path#002:X01 To 03 MMM % Node of Path 1u

a 9

4 X = A
MIFITFoFUM U 2559 TR0

Statistic % % Node of Path

Probability 25.00% 50.00% 75.00%

Min 7.27% 0.22% 0.00% 7.50%
Mean 8.33% 0.26% 0.01% 8.60%
Max 9.53% 0.31% 0.01% 9.85%
Frequency 6,754 211.33 5 6970.33
(Order/Month)

Frequency (Month) 12 12 10 12

6.3.1.2.3 Yeyannuinnziluiazifa Path#002:X01 To 03 UenAY % Node of Path

Tumsdadoaua 1 2559 s1e'lasuna

%Probablility

0.00% j—_—— — —— — —
a1 a2 a3 a4
o 35.00% w=—=50.00% =—==75.00% Taotal

MW 6.16 Maasnizdunnaludideninann Path#002:X01 To 03 718laina Tuudag %Node

of Path 318 las 371
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mef 6.21 Mmnanaveyadgl Annuinziluiiozina Path4002:X01_To 03 HNA % Node of Path 1u

s X a Y
MIFaFeaUA1 1 2559

Statistic % Probability % Node of Path
25.00% 50.00% 75.00%

Min 8.22% 0.24% | 0.00% | 8.49%
Mean 8.30% 0.26% | 0.01% | 8.56%
Max 8.39% 0.28% | 0.01% | 8.67%
Frequency 20,262 634 15| 200911
(Order/Quarter)

Frequency (Quarter) 4 4 3 4

6.3.3 Path#003 :X03_To_45 Uszneuldredum s1oazden muai1s19i 4.30

M 6.17 MNLAALIIEMITUANNAYY 1Y Shortest Path : Path#003 :X03_To 45
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v ' Y
M7 6.22 M NLAAII8AIDEATDITI8MIAUMNNAYU Y Shortest Path : Path#003 :X03_To 45

W A 4 4' a Y a Y
IraauUn | voauUM HNITUAN

1 5010111 NIZATHDYONETIT A4 80 LLNTY OFFICE SUPPLIES

(LNAST)

2 4149765 | AdUNINDIAIN HP 678 COMPUTER
(CZ108AA) 3 @

312000131 | adadu (uiin24naed) OFFICE SUPPLIES
4 [ 1060146 | thamuiudenu wides WRITING
INSTRUMENTS
50301080 | mansmaiiinnuazeln ain JANITORIAL&CANTE
Waesa-suy 5.2 803 tnaa EN

ﬁﬁma%ﬂm«?ﬂa Mr.Muscle

P4
=\

6.3.3.1 Yeyaayila1 % Node of Path Ay luludsde 1 2559

¥
A

H Y '
6.3.3.1.1 foyaa3ia % Node of Path WA luludede 1 2559 sredalarnd

Months -~ Weekofrear -~
Count of Invho

3500

3000

2500
YoPattern  ~
——20,00%

2000

1500 40.00%
50.00%.

1000 oo

80.00%
500

e o e A —— e =

]
o

M 6.18 MeaaasiuIuludadefinaan Path#003 :X03_To_45 :18d1a11 Tuudag %Node of Path
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A

6.3.3.1.2 Yoyad a1 % Node of Path Aayululudade 7 2559 sredou

Count of InvNe

10,000

9,000
8,000

7,000 %Pattern -~
6,000 —=8=—20.00%
5,000 —8—140.00%
4,000

—=8—60.00%

3,000
2,000
1,000

80.00%

GG e P B
> < —0= —

M01 MO2 M03 M04 MO5 M06 MO7 MO8 MOS M10 M11 M12

Month_Desc ~

I
=

M 6.19 amuaass I ludidreninan Path#003 :X03_To 45 s1uideu luuaag %Node of Path

4
A

M31ah 6.23 M3 naaeeea ludedFeNnan Path#003 :X03_To 45 1010w Tulaay %Node of Path

% Node of Path
40.00% 60.00% | 80.00%
MOl 9.377 604 14 1 9.996
MO02 8.284 423 8 1 8.716
MO03 9.118 469 10 9.597
Mo04 7.605 407 7 8.019
MO05 8.342 461 11 8.814
MO06 8.365 426 7 8.798
MO7 8.136 364 10 1 8.511
MO8 9.485 460 11 9.956
M09 9.392 430 6 1 9.829
M10 7.593 388 13 1 7.995
Ml11 9.491 483 14 9.988
M12 8.178 400 S5 8.583

Total 103.366 315 108.802
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Y
A

6.3.3.1.3 Yoyaajilm % Node of Path vy luludade 1l 2559 10 asue

Month_Desc ~

Count of InvNo

30,000

25,000 \/\0

20,000

%Pattern -
=@==20.00%
15,000 —=8-—40.00%
10,000 —=8—60.00%

5,000 80.00%

Ql Q2 Q3 Q4

Quanter -~

'
[

7NN 6.20 eaaasuIuludadeninaan Path#003 :X03_To_ 45 310 lasuner luie %Node of Path

M3197 6.24 MINLAAEAlUTIFONAANN Path#003 :X03_To 45 118 1a51na Tuuday %Node of Path

Tasunea %Node of Path

20.00% 40.00% 60.00%  80.00%

Q1 26,779 1,496 32 2 28,309
Q2 24,312 1,294 25 25,631
Q3 27,013 1,254 27 2 28,296
Q4 25,262 1,271 32 1 26,566
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6.3.3.2 Yoyannuinzilufiazifa Path#003 :X03 To 45 UunAIY % Node of Path 1u

MIdaxaaud 1l 2559

6.33.2.1 Yoyannuiziluiinzifa Path#002:X01_To 03 UenAY % Node of Path

Tumsdaseduai 1 2559 edat

%Probablility

l ' v 9 1
M 6.21 Munaasnnuizuinaluda¥eiinann Path#003 :X03_To 45 18d1Ua11 Tuia %Node of

Path
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maf 6.25 Mmauanaeyaagl Annuninziuiitzina Path#002:X01 To 03 HeNAM % Node of Path 1u

s A a Y Y P
MsdaFeaun 1 2559 s1ea1lav

Statistic % % Node of Path

Probability 20.00%  40.00%  60.00% 80.00%

Min 8.77% 0.29% 0.00% 0.00% 9.24%
Mean 10.53% 0.54% 0.01% 0.00% 11.08%
Max 13.58% 1.04% 0.03% 0.01% 14.66%
Frequency 1,950.32 100.28 2.18 0.094 2,052.86
(Order/Week)

Frequency 52 52 43 5 52
(Week)

6.3.3.2.2 Yeyannuinnziluiiazifa Path#002:X01 To 03 UMY % Node of Path

s A a Y =
lumsdedeaun 1/ 2559 sreaou

%Probablility

12.00%
11.50%
11.00%
10.50%
10.00%

%

Mol mo2 M3 W04 MO MD6 Mo7 M08 Mo M10 M1l M12

—820,00%  —840.00% 60.00% 80.00% =#=Total

y ' A a 4 & Aa '
JnWﬁ 6.22 fl'lw!Lﬁﬂ\iﬂ')’]llu]ﬂZEﬂuﬂlﬂﬂ1Uﬁ\1"l§ﬂﬂlﬂﬂﬁ]Tﬂ Path#003 :X03 To_45 ﬁ’]ﬂlaﬂu Glullﬂﬁg %Node of

Path



129

maf 6.26 msnuanaveyaasl Annuinziluiinzina Path#003 :X03_To 45 1BAATN % Node of Path 1u

4 X a 9o A
NTIHDTAUA 1] 2559 318190U

Statistic % % Node of Path ‘ Total
Probability 20.00% ‘ 40.00% | 60.00%  80.00%

Min 9.39% 0.46% 0.01% | 0.000% 9.88%
Mean 10.62% 0.55% 0.01% | 0.001% 11.17%
Max 11.74% 0.75% 0.02% | 0.001% 12.42%
Frequency 8,613.86 442.92 9.67 0.41 | 9,066.83
(Order/Month)

Frequency 12 12 12 5 12
(Month)

6.3.3.2.3 Yeyannuinnzilufinzifa Path#003 :X03_To 45 UBNAM % Node of

[ 9
Path lumsdesoaua 1 2559 510 lasud

%Probablility

a1 a2 a3

—.—20.00% =—8=40.00% 60.00% 80.00% =@=Total

a4

M 6.23 Munaasanuizduinaluda¥eiinann Path#003 :X03_To 45 118 lasune Tuudas %Node

of Path
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maaf 6.27 Mmauaasteyaagy Annuinziluiivzina Path# 003 :X03_To 45 LAMY % Node of Path

< j a I'4
Tumsdadgeduar 1 2550 518 lasma

Statistic % % Node of Path

Probability 20.00% 40.00% 60.00% 80.00%

Min 10.48% 0.49% 0.01% 0.000% 11.02%
Mean 10.58% 0.54% 0.01% 0.001% 11.14%
Max 10.77% 0.60% 0.01% 0.001% 11.39%
Frequency 25,841.5 | 1,328.75 29.00 1.25 27,200.50
(Order/Quarter) 0

Frequency (Quarter) 4 4 4 2 4

6.3.4 Path#004:X03_To 43 Usznau ldiedud s1eaziden aun1s1ai 4.36

MNN 6.24 MNLAAITIEMITUMNNAYY U Shortest Path : Path#003 :X03_To 43



v ' Y
M3197 6.28 AT NLAALI18AZIDIAVBITIEMITUMNNAYU Y Shortest Path : 003 :X03_To 43
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U A F% a Y
Iriaaum NNIATUA

1 5010111 NIZATHDIYONETT A4 80 LINTY (L!,WdﬂS%N) OFFICE SUPPLIES

2 4149765 ARUNINDIAIIN HP 678 (CZ108AA) 3 a COMPUTER

3 2000131 | @29udu (UHA24na09) OFFICE SUPPLIES
4 1061236 | dhnnutiudonny maeq WRITING
INSTRUMENTS

50301080 | waasmaliinnwazeln ainvania-suy | JANITORIAL&CAN

5.2 aaT 1naa Nawesiada Mr.Muscle TEEN

6.3.4.1 Yoyadgilan % Node of Path iiavnluludade 1 2559

P4
=\

! 2 J = [
6.3.4.1.1 doyad;im % Node of Path Miaayululudede 1 2559 s1edlant

Weekofvear - Months -
Count of Invho

3000

e 20,00%

'
(2

y -4 A a o L4 1
MW 6.25 Mnuanwealude¥eNinan Path#004:X03 To 43 510d1la1H luuaaz %Node of Path
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Y
A

6.4.4.1.2 Yoyadjm % Node of Path Mtnayululudade 7 2559 sremou

Count of InvNo

12,000

10,000
8,000 M_v\ %Pattern
—g=20.00%

6,000 == 140.00%

4,000 —8—60.00%

80.00%
2,000

— == P PR,

MOl MO2 MO03 MO4 MO5 MO6 MO7 MO8 M09 MI10 M11 Mi12

Month_desc ~

' oY '
M 6.26 Mnuaawealudi¥efinaIn Path#004:X03_To 43 5181A0U Tuuaaz %Node of Path

M9 6.29 A3 1EAEA lUTIFENINAIIN Path# 004:X03_To_43 510tA0U TulAay %Node of Path

% Node of Path
20.00% 40.00% 60.00% 80.00%
MO1 9.352 652 16 2 10.022
MO02 8.518 521 24 1 9.064
MO03 9.434 626 19 1 10.080
M04 7.819 508 19 8.346
MO5 8.589 594 31 1 9.215
MO06 8.772 550 26 9.348
MO07 8.451 512 19 1 8.983
MO8 9.766 616 25 1 10.408
M09 9.763 584 14 2 10.363
M10 7911 495 23 2 8.431
Mll 9.822 641 28 10,491
M12 8.439 549 15 9.003

Total ‘ 106.636 6.848 259 11 113.754



Y
A

6.3.4.1.3 Yoyaagila1 % Node of Path Mfavululudade 1 2559 510'lafuna

Month_desc ~
Count of InvNo
30,000
I —

25,000 V —_—

%Pattern -
20,000

=l 70.00%
15,000 —8—10.00%
10,000 =l 60.00%

5,000 80.00%

Q1 Q2 Q3 Q4

Quanter -

v
[

! 4 { A 4 1
M 627 MmuaaseealudadeNnaIn Path#004:X03 To_43 518 la5ue lutsag %Node of Path

)
@

y 4 { a 4 1
M319f 6.30 M3 19LaReeea lUTIBOANAIIN Path# 004:X03_To_43 518 la51e Tuudaz %Node of Path

%Node of Path

20.00% | 40.00% 60.00% 80.00%

Ql 27,304 1,799 59 4 29,166
Q2 25,180 1,652 76 1 26,909
Q3 27,980 1,712 58 4 29,754
Q4 26,172 1,685 66 2 27,925

Total ‘ 106,636‘ 6,848 259 11 113,754
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6.3.4.2 voyannuunziilufiagiia Path#004:X03 To_43 UAAIY % Node of Path 1u
msdaredud 1l 2559

9 1

6.3.4.2.1 Yoyanunzilufiazifa Path#004:X03_To 43 enAY % Node of Path

Tumsdaseduai 1 2559 sedat

%Probablility

~ ' 3 A a s X 4a o rd 1
HMNN 6.28 ﬂ’lW!Lﬁﬂ\iﬂ'ﬂﬁJU'ﬁ]glﬂumLﬂﬂiﬂﬁ\?“ﬁ’t‘)ﬂlﬂﬂﬂ’lﬂ Path#004:X03 To 43 TedUa Glul!ﬁﬁg %Node

of Path

1 1 Il I { a
M9 6.31 mswuﬁm%’ay‘aﬁqﬂ manuizilunezing Path#004:X03 To 43 1¥NATY % Node of Path

Y

< 4" a = U 4
lumsaseaud 1 2559 sredilav

0.00% 40.00% 0.00% 80.00%

Min 9.27% 0.44% 0.00% 0.00% 9.90%
Mean 10.86% 0.70% 0.03% 0.00% 11.58%
Max 13.48% 1.05% 0.05% 0.01% 14.57%
Frequency 2.012 129.20 4.89 0.20

Frequency (Week) 52 52 50 9 52




9 ] <
6.3.4.2.2 mauyammm%tﬂu

Tumsdasoau 1/ 2559 Tedou

9.00%

nownown

v
=S a

%Probablility

12.50%
12.00%
11.50%
11.00%
10.50%
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NaTINA Path#004:X03 To 43 L¥NAIN % Node of Path

OO I Wi U1 ) NN 00 00
g23ngusnahaing
8583535853853 88885588
RREFRRRRRRRRRRRRRRRRRY

Mo1 Moz

a ' 3 A a o
HMNN 6.29 ﬂ1W!L’dﬂQﬂ’ﬂiJuW%Lﬂumﬂﬂi‘Uﬁd

Path

Mmo3 MO4

e 20.00% === 40.00%

Mos MO6

Fa
=\

60.00%

mo7

mos8

Mo9 M10

80.00% ==@=Total

¥oNNAIN Path#004:X03_To_43 3101A0U TUuAAE %Node of

4 1 T 3 A a
ﬂ1§1~1ﬁ 6.32 mimmm%y‘aﬁ;ﬂ A1 NNU12 T UNIZINA Path# 004:X03_To 43 1Ny % Node of Path

& a 9a A
GLUﬂ]‘jﬁQGIi’t‘)ﬁuﬂW 1 2559 5101A0U

0 0 0dc O 0 0dc O O
0.00 40.00% 60.00% 0.00%
Min 9.85% 0.62% 0.02% 0.00% 10.50%
Mean 10.95% 0.70% 0.03% 0.00% 11.68%
Max 12.07% 0.81% 0.04% 0.00% 12.88%
Frequency 8.886.33 570.66 21.58 0.92 9479.5
Frequency (Month) 12 12 12 8 12
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6.3.4.2.3 GllﬂiJ"aﬂ'JHJU'ﬁ)Zlﬂu

Tumsdaseduai 1 2559 10 lasung

12.50%
12.00%

v
=S a

%Probablility

11.50%

11.00% -—

10.50%
10.00%
9.50%
9.00%
8.50%
8.00%
7.50%
7.00%
6.50%
6.00%
5.50%
5.00%
4.50%
4.00%
3.50%
3.00%
2.50%
2.00%
1.50%
1.00%

0.50%
0.00%

—8—20.00%

—8==40.00%

2 a3

60.00% 80.00% ==@==Total
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NATINA Path#004:X03 To 43 LINAIN % Node of Path

! [l I { a & 4 { a 4 1
M 630 mnuaasanuiegiuinaludidoiinan Path#004:X03 To 43 318 asua Tuusaz %Node

of Path

1 1 Il I { a
M9 6.33 ﬁWiNL!ﬁﬂ\?‘ﬁl’t‘)Hﬁﬁ?ﬂ manuiaziunezing Path#004:X03_To 43 1gNA1Y % Node of Path

Y

Tumsdadeduar 1 2559 s1e'lasuna

Statistic % Probability

% Node of Path% Node of Path

20.00% 40.00% 60.00% 80.00%
Min 10.86% 0.67% 0.02% 0.001% 11.59%
Mean 10.92% 0.70% 0.03% 0.001% 11.64%
Max 10.98% 0.72% 0.03% 0.001% 11.73%
Frequency 26,659.00 1,712.00 64.75 2.75 28,438.50
Frequency (Quarter) 4 4 4 4 4
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6.3.5 Path#005-06 : X03 To 40, X40 To 03 szneulifedum s1eaziden auasien

4.42

MW 6.31 MNLAAITIIMITFUMNNAVUTY Shortest Path : Path#005-06 : X03_To 40, X40 To 03

M9 634 A1T1UAAITIEAZIBIAVDITIIMITTUMNNAYL 1Y Shortest Path : 005-06 : X03 To 40,

X40 To_03

sHATUM NUIATUM
1 5010111 | ATzAIBAIB®NAT Ad 80 LN5N | OFFICE SUPPLIES
(UNAST)
2 4149765 | AadUNIINDIAIIN HP 678 COMPUTER

(CZ108AA) 3 @

3 2150830 | nalen 19 uw. (NAva12a7) OFFICE SUPPLIES

4 2000131 | adaudu (uiin24naed) OFFICE SUPPLIES

5 0301080 | WaasaaiiaNNazela adn JANITORIAL&CAN
Waesa-wuiy 5.2 ans inaa TEEN

a v A
NHAINDIUALYA Mr.Muscle
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Y
A

6.3.5.1 Yoyad31la1 % Node of Path inavnluludaae T 2559

1 .d' a g o &' = 3
6.3.5.1.1 doyaagia1 % Node of Path Minavululudede 1 2559 sredlarnt

Count of InvNo

,000

2,500
2,000 SePattern -
—.—20.00%

1,500
—8—10.00%
1,000 —8—60.00%
iy 80.00%

Week -~

M 6.32 MLaaes I ludFeNnaAIn Path#005-06 : X03 To 40, X40 To 03 s1edlan luudas

%Node of Path

' Aa X 4 X
6.3.5.1.2 Yoyadaja1 % Node of Path tnadyululudade 7 2559 sremou

Count of InvNo
12,000
10,000
8,000 \/\/_"/—\/\ %ePattern
—g=—20.00%
6,000 =8=40.00%
4,000 60.00%
80.00%
2,000
—— — . —

mMOo1 MO0O2 MO3 MO4 MO5 MO6 MO7 MO8 MO9 MI10 M1l Mi12

Month_Des -

M 6.33 MmuaassiuludideNinan Path#005-06 : X03_To 40, X40 To 03 1eideu luuaas

%Node of Path



'
=

M3eh 635 msanaasenludi¥efifnein Path# 005-06 : X03_To 40, X40 To 03 s1eiden luusas

%Node of Path

% Node of Path

20.00% 40.00% 60.00% 80.00%

MOl 9,301 638 18 1 9,958
MO02 8,419 489 12 1 8,921
MO03 9,374 559 19 9,952
Mo04 7,746 478 12 8,236
MO5 8,537 533 16 9,086
MO06 8,586 544 14 9,144
MO07 8,354 432 16 1 8,803
MO8 9,657 538 20 10,215
M09 9,579 497 11 1 10,088
M10 7,904 485 27 1 8,417
M1l 9,633 577 20 10,230
M12 8,352 475 17 8,844

Total ‘ 105,442 ‘ 6,245 111,894

' A4a X 4 X o
6.3.5.1.3 doyadyia1 % Node of Path inavululudede 1 2559 s1¢'la s
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Count of InvNo

30,000

25,000

20,000

15,000

10,000

5,000

Quanter -

140

n\*—/'\_.

%Pattern  ~
—20.00%
=8=—140.00%
=== 60.00%

80.00%

Q1

Q2

Q4

M 6.34 MuaaasiuIuludadefiinaan Path#005-06 : X03_To 40, X40 To 03 51¢lasue luusas

%Node of Path

v
[

M39f 6.36 MIuaAwaluTIFONAAN Path# 005-06 : X03_To 40, X40_To 03 518'la3 et Tuuaag

%Node of Path

% Node of Path
20.00% | 40.00% 60.00% 80.00%
Ql 27,094 1,686 49 2 28,831
Q2 24,869 1,555 42 26,466
Q3 27,590 1,467 47 2 29,106
Q4 25,889 1,537 64 1 27,491
Total 105,442 ‘ 6,245 202 5 111,894

9 ' 3 A
6.3.5.2 mayammmmmﬂu

Y

N

s X a =
Node of Path lumsdasedauni 1) 2559

92107 Path#005-06 : X03_To 40, X40 To_03 Lena1y %
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6.3.5.2.1 mauﬁammm%tﬂu

Y

=S a

NazinNd Path#005-06

< &I a = [ 4
A11 % Node of Path lumisaadeaua 1 2559 sredar

T e e ]

%Probablility

= 20.00% =@==A40.00% 60.00%

80.00% ==@=Total
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: X03_To_40,X40 To 03 u@n

M 6.35 MmuaaenNuiziunnaluFiseNnann Path#005-06 : X03 To 40, X40 To 03 1adlani

luupaz %Node of Path

mef 637 maanaveyadgl Annuinnziluiinzifa Path#005-06 : X03_To 40, X40_To 03 1160

v 2
A1 % Node of Path Tumsdedoaua 1 2559 s1edalansd

Statistic % Probability

% Node of Path% Node of Path

20.00% 40.00% 60.00% 80.00%
Min 9.03% 0.34% 0.00% 0.00% 9.63%
Mean 10.74% 0.63% 0.02% 0.00% 11.39%
Max 13.38% 1.11% 0.06% 0.01% 14.53%
Frequency (Order/Quarter) 1.989.47 117.83 3.81 0.09 2.111.21
Frequency (Quarter) 52 52 51 5 52
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6.3.5.2.2 Gumjuammm%!,ﬂu

AU % Node of Path Jumsdededua 1 2559 s1efou

=1

NI

Y

a

%Probablility

W

INA Path#005-06 : X03_To_40 , X40 To 03 Lo

Mol Mo2 M03

- 20.00%

Mo4 MO5

== 40.00%

Mo6 Mo7

60.00%

M08 M09

B0.00% ==@==Total
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M 6.36 MnuaanNuziunnaludaeNnan Path#005-06 : X03_To 40, X40 To 03 T181f0U

luuaag %Node of Path

mefi 638 msuaasteyadgy Annuitnziluiitzifa Path# 005-06 : X03_To 40, X40 To 03 118

v 2
A % Node of Path lumsdadeaua 1 2559 1ePou

Statistic % Probability

% Node of Path% Node of Path

20.00% 40.00% 60.00% 80.00%
Min 9.64% 0.54% 0.01% 0.00% 10.27%
Mean 10.83% 0.64% 0.02% 0.00% 11.49%
Max 11.96% 0.79% 0.03% 0.00% 12.71%
Frequency (Order/Quarter) 8.786.83 520.42 16.83 0.42 9.324.50
Frequency (Quarter) 12 12 12 5 12
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6.3.5.2.3 mauﬁammm%tﬂu

Y

v
=S a

1921NA Path#005-06 : X03_To_40 , X40 To 03 LN

4 X A ~ ¢ ¢
14 % Node of Path °lumiﬁwaﬁum 1) 2559 'ﬂﬂl‘lﬂﬁﬂﬂ 518“%5“1?[

12.50%
12.00%

%Probablility

11.50%
11.00% —

10.50%
10.00%
9.50%
9.00%
8.50%
8.00%
7.50%
7.00%
6.50%
6.00%
5.50%
5.00%
4.50%
4.00%
3.50%
3.00%
2.50%
2.00%
1.50%
1.00%

0.50%
0.00%

Q1

== 20.00%

Q2

=8-=40.00% 60.00%

Q3

80.00% =—@=Total

143

MW 6.37 Mueaasnnuinzduina ludadeninann Path#005-06:X03_To 40, X40 To 03 318'lasune

luupaz %Node of Path

mafi 639 msnuaaateyaasl mauniniuiiveiia Path#005-06:X03_To 40, X40 To 03  LunaAL

] K
% Node of Path lumsdagedudai 1 2559 518'las e

Statistic % Probability

% Node of Path

20.00% 40.00% 60.00% 80.00%
Min 10.72% 0.57% 0.02% 0.000% 11.33%
Mean 10.79% 0.64% 0.02% 0.001% 11.46%
Max 10.90% 0.68% 0.03% 0.001% 11.60%
Frequency 26,360.50 1.561.25 50.50 1.25 27.973.50
Frequency (Quarter) 4 4 4 3 4
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6.3.6 Path#007:X02 To 46 Uszneovludredud sreaziden amunisei

MW 6.38 MNLAAITIIMTFUMNNAYUTY Shortest Path : Path#007:X02_To_46

v i Y
319N 6.40 MTINAAITIAZIDIAVDITIIMNITTUMNNAVMTY Shortest Path : 007:X02_ To_46

SHAAUA  yoaua nUIATUM

1 5010111 NSZATNMABNET A4 80 N | OFFICE SUPPLIES

<3 =
U (LWAS53U)

2 4140035 BIALTIIA T664100 F 70cc COMPUTER

(L100/L.200)

3 2000131 | aqudu (LWA24na049) OFFICE SUPPLIES

4 | 0301080 | waasmaiiAWAze1A @3N | JANITORIAL&CANTEEN
Waoia-guyy 5.2 ans 1nan

Hawesiiai®a Mr.Muscle

¥
=

6.3.6.1 Yoyadgila1 % Node of Path MAavnluludaae 7 2559

6.3.6.1.1 doyadyia % Node of Path Minavululudede 1 2559 sredlarnt
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——2"00a¢
ofbImEL .

MNN 6.39 MeaassuIuludadeninaan Path#007:X02_To_46 319dUa1 TuunAag %Node of Path

k4
=\

6.3.6.1.2 Yoyada1 % Node of Path tnayululudade 7 2559 sremou

~N——" NS

—=25.00%
—==50.00%
e 75.00%

100.00%

Couns of v,
12,000
10,000
8,000
6,000
4,000
2,000

P o

MOl MO2  MO3

Month_Desc

3
A

MW 6.40 Mnuaass1IuludigentnaIn Path#007:X02 To 46 518tA0w luiaas %Node of Path
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M3ah 6.41 MI1LAAWA lUTIFPANANIN Path#007:X02 To 46 5181A0U lUlAaY %Node of Path

%Node of Path

25.00% 50.00% 75.00%  100.00%

MOl 9,406 589 14 10,009
MO02 8,604 464 12 9,080
MO03 9,533 542 10 10,085
Mo04 7,883 460 13 8,356
MO05 8,649 543 15 1 9,208
MO06 8,892 475 11 9,378
MO07 8,543 467 11 1 9,022
MO8 9,958 533 14 10,505
M09 9,863 520 17 10,400
M10 8,064 454 18 8,536
Ml11 9,989 583 12 1 10,585
M12 8,555 474 11 9,040

107,939 6,104 114,204
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Y
A

6.3.6.1.3 Yoyaagila1 % Node of Path Mfavululudade 1 2559 510'lafuna

Count of InvNo

30,000

- '\'_—//*\.

20,000 Y%Pattern
——25.00%

15,000 ——50.00%

10,000 ——75.00%

100.00%
5,000

Quanter -

MNN 6.41 MuaaauIuludadeninaan Path#007:X02_To_46 318 lasune luusag %Node of Path

v
@

M3 6.42 MINAAeealUTIBONRANN Path#007:X02_To 46 318 l0T1ne TuuAag %Node of Path

%Node of Path
Ul | 25.00% 50.00% 75.00% 100.00%
Q1 27,543 1,595 36 29,174
Q2 25,424 | 1,478 39 1 26,942
Q3 28,364 | 1,520 42 1 29,927

Total 107,939
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6.3.62 Yoyannuuziilufiagiia Path#007:X02 To 46 LAY % Node of Path 1u
msdarodum 1l 2559

9 1

6.3.6.2.1 Yoyan1uzilufiazifa Path#007:X02_To 46 enAY % Node of Path

Tumsdaseduai 1 2559 edat

%Probablility

9
A

MM 6.42 Munaasnnuizdunnaluda¥eiinann Path#007:X02_To 46 118da1 luusdaz %Node

of Path

maaf 6.43 myuanateyaagl Annuinziluiitzifa Path# 007:X02_To 46 18AAY % Node of Path

Tumsdareauai 1 2559 sredrlant

Statistic % Probability %Node of Path

25.00% 50.00% 75.00% 100.00%
Min 9.47% 0.47% 0.00% 0.00% 9.99%
Mean 10.95% 0.62% 0.02% 0.00% 11.58%
Max 12.72% 0.77% 0.05% 0.01% 13.48%
Frequency (Order/week) 2.036.58 115.17 2.98 0.06 2.154.79
Frequency (week) 52 52 48 3 52
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6.3.6.2.2 foyannuinnziluiinziia Path#007:X02_To 46 BNAN % Node of Path

Tumsdasoaui 1/ 2559 Tefou

%Probability

13.00%
12.50%
12.00%
11.50%
11.00%
10.50%

Mo3 Mo4 MO5

=—8==25.00% ==8=50.00%

Mo6 Mo7

75.00%

Mos

M09 M10

100.00% ==@=Total

4 ' d A a s X da '
ﬂ]Wﬁ 6.43 ﬂ-lwuﬁﬂ\jﬂ'J’]llu’lﬂglllu‘ﬂLﬂﬂiuﬁqéﬁﬂﬂlﬂﬂﬂ-lﬂ Path#007X02_To_46 j’]ﬂlﬁﬂu Glullﬁag %Node of

Path

M3 6.44 Ms1naatoyaagl manwinzilufieziia Path#007:X02_To 46 11OAAM % Node of Path

Y

Tumsdadedua 1) 2559 a1y

Statistic % Probability %Node of Path
25.00% 50.00% 75.00%  100.00%

Min 9.99% 0.53% 0.01% 0.00% 10.53%
Mean 11.08% 0.63% 0.02% 0.00% 11.72%
Max 12.17% 0.73% 0.02% 0.00% 12.90%
Frequency 8,994.92 508.67 13.17 0.25 | 9,517.00
(Order/Month)

Frequency (Month 12 12 12 3 12
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v
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6.3.6.2.3 foyannuinaziluiieziia Path#007:X02_To 46 BNANM % Node of Path

Tumsdaseduni 1 2559 10 lasung

%Probability

a1 Q2 a3 Q4

= 5.00% =—==50.00% 75.00% 100.00%  ====Total

4
A

MV 6.44 Munaasnnuiziuinaluda¥eiinann Path#007:X02_To_46 518 lasunelundaz %Node

of Path

MR 645 as1naasteyaagl manwiazilufieziia Path# 007:X02_To 4 U8NAY % Node of Path 1u

v k2
mdaFeaum 1 2559 510 las e

Statistic % Probability %Node of Path

25.00% 50.00% 75.00% 100.00%
Min 10.96% 0.59% 0.01% 0.00% 11.62%
Mean 11.05% 0.63% 0.02% 0.00% 11.69%
Max 11.11% 0.64% 0.02% 0.00% 11.75%
Frequency 1,526.00 39.50 0.75 28.551.00 1,526.00
Frequency (Quarter) 4 4 4 0 4
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6.3.7 Path#008 : X01 To 02 Usznoulidredum s1eaziden amun1s1ein 4.54

M 6.45 MNLEAAITIEMITUMNAAYU Y Shortest Path : Path#008 : X01 To 02

i H Y
M3an 6.46 WT?NLLﬁﬂQﬁTUﬁ%L@ﬂﬂﬂlﬂﬁi1ﬂﬂ1§ﬁuﬁ}1ﬂlﬂﬂ§u1u Shortest Path : 008 : X01 To 02

Foaum NUIATUM
1 N5ZATHRBONET Ad
5010111 | 80 N3y (UAASTY) OFFICE SUPPLIES
2 ¥hendrenu unaae
0300370 | 3.6 aA3 JANITORIAL&CANTEEN
3 ATEATHINTE 2 14 300
0094890 | A3 JANITORIAL&CANTEEN

¥
=

6.3.7.1 Goyadaja1 % Node of Path inavululudsde 1 2559

6.3.7.1.1 Woyadgi % Node of Path Maayululudede 1 2559 s1edlat
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Count of InvNo

2,500

2,000

1,500 YPattern -
e 33.33%

1,000 ——56.67%
s 100.00%

Week -

k4
A

M 6.46 uaasuIuludadeiinaen Path#008:X01 To 02 318dUa1¥ Tuunay %Node of Path

k4
=\

6.3.7.1.2 Yoyada1 % Node of Path tnayululudade 7 2559 sremou

Count of Imvilo,
8,000
7,000
6,000
5,000 %Pattern
4,000 —.—33.33%
——6.67%
3,000
——100.00%
2,000
1,000

MO1 MO2 MO03 MO04 MO5 MO6E MO7 MO8 M09  MI10 M1l Mi12

M 6.47 amuaassuanludireiinann Path#008:X01 To 02 510@ou lulaag %Node of Path
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M3ah 6.47 M3 NLAAEEA TUFIFDANAIN Path#008:X01 To 02 S181A0U Tulaay %Node of Path

%Node of Path

33.33%  66.67% 100.00%

MO1 6,915 185 5 7,105
MO02 6,262 169 1 6,432
MO03 6,721 182 5 6,908
Mo04 5,942 163 2 6,107
MO05 6,145 164 6,309
MO06 6,159 146 3 6,308
MO07 6,027 154 2 6,183
MO8 7,289 173 3 7,465
M09 7,136 170 2 7,308
M10 5,628 167 2 5,797
Ml11 7,048 164 3 7,215
M12 6,182 160 2 6,344

Total 77,454 1,997 30 79,481

6.3.7.1.3 foyaagila1 % Node of Path unavululudede 1l 2559 110'la e



Count of InvNo

25,000

20,000 .\/’\.

15,000 %Pattern =
—9=—33.33%
10,000 ——66.67%
==8-=100.00%
5,000
Qi Q2 Q3 Q4

Quanter ~

v
@

MWD 6.48 MnuaaasuIuludideninaan Path#008:X01 To 02 318 lasune luisag %Node of Path

MmN 648 Mauaassealudaefinaan Path#008:X01 To 02 518'las1e Tuusag %Node of Path

ll@]%iﬂﬁ %Node of Path

33.33% 66.67% 100.00%

Q1 19,898 536 11 20,445
Q2 18,246 473 5 18,724
Q3 20,452 497 7 20,956
Q4 18,858 491 7 19,356
Total 77,454 1,997 30 79,481

6.3.7.2 foyannuinziluiieziia Path#008:X01 To 02 1oAAM % Node of Path 11

4 X a =
mIdasoaum 1l 2559
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v
=S a

6.3.7.2.1 foyannuninnziluiieziia Path#008:X01 To 02 1ENAM % Node of Path

Tumsdaseduani 1 2559 sedant

%Probability

11.50%
11.00%

10.50%

10.00% 1

9.50%

9.00%

8.50%

8.00% \ /

| -

7o0% - ‘ f\/N B

5.60%

-

—8—33.33% —8—66.67% 100.00% Total

H ' v 9
MV 6.49 Munaasanuizuinaluddeiinan Path#008:X01_To_ 02 118da1iluusaz%Node of

Path

]
A

MR 6.49 Ms1naateyaagl manuinzilufieziia Path# 008:X01_To 02 1oAAW % Node of Path

Y

Tumsdaseaudi 1 2559 1edilant

Statistic % %Node of Path

- T 33.33% 66.67% 100.00%
Min 6.50% 0.12% 0.00% 6.62%
Mean 7.84% 0.20% 0.00% 8.04%
Max 9.73% 0.31% 0.01% 10.04%
Frequency 1.461.40 37.68 0.57 1.499.64
Frequency (Week) 52 52 52 52
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v
=S a

6.3.7.2.2 foyannuinaziluiinziia Path#008:X01 To 02 1ENAM % Node of Path

Tumsdasoau 1/ 2559 Tedou

%Probability

10.000%
9.500%

9.000%
8.500%
8.000%
7.500%
7.000%

6.500%
6.000%
5.500%
5.000%
4.500%
4.000%
3.500%
3.000%
2.500%
2.000%
1.500%
1.000%
0.500% — — — —
0.000% = —S

Mo1 Mo2 Mo3 Mo4 MO5 Mo6 mo7 Mo8 M09 M10 M11 M12

—f==33.33% =—B=55.67% 100.00% Total

MNN 6.50 Meaasnnuvzduina ludidenmnan Path#008:X01_To 02 T1etdouluumas %Node of

Path

M3 6.50 Ms1aaasteyaagil manuhaziiuiezina Path#008:X01_To 02 1A % Node of Path

Y

Tumsdadedua 1) 2559 ey

Statistic % %Node of Path

- T 33.33% 66.67% 100.00%
Min 6.92% 0.16% 0.00% 7.08%
Mean 7.96% 0.21% 0.00% 8.17%
Max 9.17% 0.25% 0.01% 9.43%
Frequency 6.454.50 166.42 2.50 6,623.42
Frequency 12 12 12 12
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v
S a

6.3.2.3 voyannuinzilufiaziia Path#008:X01 To 02 WA % Node of Path

Tumsdaseduni 1 2559 10 lasuna

%Probability

9.00%
8.50%
8.00%
7.50%
7.00%
6.50%
6.00%
5.50%
5.00%

4.50%
4.00%
3.50%
3.00%
2.50%
2.00%
1.50%
1.00%
0.50% — ~
0.00% ==
Q1 Q2 a3 Q4
—8=—3333% ==(6.67% 100.00% Total

H ' v 9
MM 6,51 Munaasnnuizduinaludadeiinan Path#008:X01_To_ 02 518 lasune luuaag %Node

of Path

]
~

m3eh 651 msnaastoyaagl maninzilufieziia Path#008:X01 To 02 118AAIM % Node of Path

Tumsdareauai 1 2559 s1e'las e

Statistic % %Node of Path

- ST 66.67% 100.00%
Min 7.87% 0.19% 0.00% 8.07%
Mean 7.93% 0.20% 0.00% 8.13%
Max 8.01% 0.22% 0.00% 8.23%
Frequency 19.363.50 499.25 7.50 19.870.25
Frequency (Quarter) 4 4 4 4




6.3.8 Path#009 : X02 To 45 Uszneulidredum s1eaziden amun1s19 4.60

MW 6.52 MNLAAITINMITTUMNNAYL Y Shortest Path : Path#009 : X02_ To 45

v i Fy
M9 6.52 MTIUEAITIAZIDIAVDITIMNITTUMNNAVUTY Shortest Path : 009 : X02_To_ 45

A v A Y
N ‘iﬁﬁﬁuﬂ1

d‘a 9
BOAUAN

NUIAAUM

1 5010111 | AS¥AIBENEONATT A480 | OFFICE SUPPLIES
UNTY (LAASIY)
2 2000131 | adaudu (uiin24naed) OFFICE SUPPLIES
3 1060146 | Yhanududennuy mies | WRITING
INSTRUMENTS
4 0301080 | HAASAAINANNTZIA JANITORIAL&CANTEEN
anaesa-yun 5.2 8a3 10
an Tamesiiaida
Mr.Muscle
6.3.8.1 Foyadgili % Node of Path inat luudedfe 1 2559

6.3.8.1.1 foyaagia % Node of Path Winaululudede 1 2559 srodalad
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Count of Invho
3,000
2,500
2,000
YNode of Path -
1,500 ——25.00%
—8—50.00%
1,000
—75.00%

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

4
A

M 6.53 Munaasanuizduinaluda¥eiinann Path#009 : X02 To 45 T1edla luuaag %Node

of Path

' Aa X & & A
6.3.8.1.2 Yoyad3UA1 % Node of Path tnavululudede 7 2559 sremou

\Count of InvNo
10,000
9,000
8,000 \/\/n—‘m
7,000
6,000

5,000
4,000 il 50.00%

%Node of Path -
e 25.00%

3,000 —BT75.00%
2,000
1,000

— = . -

— - ¢t ¢t 32

MO1 MO2 MO3 M0O4 MO5 MO6 MO7 MO8 M09 M10 M1l M12

;Monﬂ'n_Desc -

k4
A

MM 6.54 Munaasanuizuinaluda¥eninan Path#009 : X02_To 45 1eifoulundaz %Node of

Path



i ' k4
Mmseh 6.53 G]'li"l\illﬁﬂ\iﬂﬂﬂiﬂf%%

25.00% | 50.00% 75.00%

A
DU

'
=

%Node of Path

2INAIIN Path#009 : X02 To_45 5101@ou luunag %Node of Path

6.3.8.1.3 Yoyadj1a1 % Node of Path tnadululuds

Count of InvNe

30,000
25,000
20,000
15,000
10,000

5,000

Quanter ~

MOl 9,090 529 12 9,631
MO02 8,015 370 5 8,390
MO03 8,806 410 5 9,221
Mo04 7,390 363 3 7,756
MO5 8,047 400 10 8,457
MO06 8,090 360 2 8,452
MO07 7,850 330 5 8,185
MO8 9,213 400 3 9,616
M09 9,090 378 5 9,473
M10 7,352 339 6 7,697
Ml11 9,224 432 7 9,663
M12 7,933 341 3 8,277
Total ‘ 100,100 ‘ 4,652 66 104,818

-_ . .

[

Q2

Q3

Q4

&
g3

2559 518'launa

%MNode of Path -
e 05 00%

el 50.00%

9==75.00%
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Y
A

MM 6.55 Mmunaasanuizuinaluda¥eiinann Path#009 : X02_ To 45 T1¢lasmaluudas %Node

of Path

k4
A

M0 6.54 MIuAAwealuTIFONAANN Path#009 : X02 To 45 518lasana Tuudag %Node of Path

%Node of Path
25.00% 50.00% 75.00%
Q1 25911 1,309 22 27,242
Q2 23,527 1,123 15 24,665
Q3 26,153 1,108 13 27,274
Q4 24,509 1,112 16 25,637
Total 100,100 | 4,652 ‘ 66 104,818

1 3 A a
6.3.8.2 %’amvammuﬁmﬂumzmﬂ Path#009 : X02_To 45 LLENA1N % Node of Path Gl,um‘i

< Y

Faroauai 1l 2559

[
= a

' 3
6.3.8.2.1 Woyan1uii19zHuNaging Path#009 : X02_To 45 1BNATN % Node of Path

Tumsdasedud 1 2559 sredant



k4
A

MW 6.56 MeaaasiuIuludadefiinasn Path#009:X02_To 45 51dUa1 TuudAag %Node of Path

%Probability

——75.00% =—8=50.00% 75.00%

162

§ 1 Il I { a
Ms1eh 6.55 msnuaasteyaagl AnnwiinziiluNezing Path# X02_To 45 18N % Node of Path Tu

v 2
madaFaum 1l 2559 1odilan

Statistic % Probability %Node of Path

25.00% 50.00% 75.00%
Min 8.48% 0.24% 0.00% 8.88%
Mean 10.20% 0.47% 0.01% 10.67%
Max 13.21% 0.91% 0.03% 14.15%
Frequency (Order/Week) | 1,888.68 87.77 1.25 | 1,977.70
Frequency (Week) 52 52 52 52

T I § a
6.3.8.2.2 oyanui19z I uNvina Path#009 : X02_To_45118NAIN % Node of Path

y A a Y = =
lumsaasedaun 1 2559 s1e@eu s1A0U
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%Probability

8.50%
8.00%
7.50%
7.00%
6.50%
6.00%
5.50%
00%
4.50%
4.00%
3.50%
3.00%
2.50%
2.00%
1.50%
1.00%
0.50% C—
0.00% ————"
Mo1 Moz Mo3 Mo4 MO Mos Mo7 Mo8 MO39 M10 M11 M12
e 25.00%  =—@==50.00% 75.00% Total

MNN 6.57 Mnuaasnnuinvzduina ludideninan Path#009:X02_To 45 :1edUa1iluudas %Node of

Path

mef 6.56 Mnuanaveyadgl Annuinziiuiiozifa Path# 009:X02_To 45 1BNATN % Node of Path

Y

Tumsdadedua 1) 2559 1oy

Statistic % %Node of Path

Probability 25.00%  50.00%  75.00%

Min 9.09% 0.40% 0.00% 9.49%
Mean 10.28% 0.48% 0.01% 10.77%
Max 11.41% 0.66% 0.01% 11.97%
Frequency 8,341.67 387.67 5.50 | 8,734.83
(Order/Month)

Frequency

(Month) 12 12 12 12
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v
=S a

' <
6.3.8.2.3 Gl?aylammmﬁmﬂuﬂ%mﬂ Path#009 : X02_To 45 IL¥NATN % Node of Path

4 & A 9 a P P
lumsaasedaun 1 2559 3181@5%1?‘5181@]5%1?(

%Probability

Q1 Q2 Qa3 Q4

e 25.00% ==l=50.00% 75.00% Total

I
A

M 6.58 uaaasiuIuludadeiinaen Path#009:X02_To 45 51d1Ua1H Tuuday %Node of Path

]
A

M3 657 msnaatoyaagl manuihazilufiezina Path#009:X02 To 45 1onA M % Node of Path

v 2
Tumsdagoauar 1 2559 s1e'lasua

Statistic % Probability %Node of Path

25.00% 50.00% 75.00%
Min 10.15% 0.43% 0.01% 10.62%
Mean 10.25% 0.48% 0.01% 10.73%
Max 10.42% 0.53% 0.01% 10.96%
Frequency 25.025.00 1.163.00 16.50 26.204.50
Frequency (Quarter) 4 4 4 4




6.3.9 Path#010:X02 To 43 Usznovlidredud s1eaziden mua1s1ei 4.66

4
Y Aa X

MR 6.59 NMNLAAITIMITUMNDATY

14 Shortest Path : Path#010:X02_To 43

v i Fy
A9 6.58 A1T1EAITIEAZIBIAVDITIIMITTUMNNAYL 1Y Shortest Path : 010:X02 To 43

R GUGE

NUIAAUM

amlaoda-su 5.2 803 10
an damesiimda

Mr.Muscle

1 5010111 ﬂﬁzﬂ”lflslihﬂ!ﬂﬂﬁ1§ A4 80 OFFICE SUPPLIES
<3 ~
UATY (LAASTY)
2 2000131 | adaudu (uAn24na99) OFFICE SUPPLIES
3 1061236 | thanuludonu maee | WRITING
INSTRUMENTS
4 0301080 | mAadaANNdZ0 1R JANITORIAL&CANTEEN
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Count of Inviio

3,000

2,500

2,000

Week -

Y
A

6.3.9.1 Yoyad3ila1 % Node of Path inavnluludaae T 2559

1 -d' a 3 ) &‘ = v
6.3.9.1.1 Yoyaagila1 % Node of Path unavululudsie 1 2559 sredlant

%Pattern
—8—35.00%
e 50,00%
e 75.00%
100.00%

MW 6.60 MuaaeenludiyeNnan Path#010:X02_To 43 319dUa1 luuAag %Node of Path

' Aa X 4 X
6.3.9.1.2 Goyad31a1 % Node of Path MAayululudede 7 2559 5101801

Count of InvNo
12,000
10,000
8,000 w %Pattem  +
—25.00%
6,000 —8—50.00%
1000 75.00%
100.00%
2,000
— —— . ~ —

o

MO1 Mo2 Mo3 Mo4 M05 Moe Mo7 MO8 M09 M10 M11 M12
Month_Desc =

4 4R Aa '
M 6.61 MuaaeeenaludadeNnaIn Path#010:X02_To 43 s1otdeulunaay %Node of Path
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M3ah 6.59 MI1LAAEeA lUFIFPANANIN Path#010:X02 To 43 5181A0U lulAaY %Node of Path

Pou %Node of Path
25.00% | 50.00% @ 75.00% 100.00%
MO1 9,065 577 14 1 9,657
MO02 8,250 469 20 8,739
MO3 9,125 567 13 1 9,706
Mo04 7,606 463 15 8,084
MO5 8,294 536 28 1 8,859
MO06 8,499 486 19 9,004
MO7 8,167 477 14 8,658
MO8 9,506 550 17 1 10,074
M09 9,460 534 12 1 10,007
M10 7,671 447 15 1 8,134
Ml1 9,559 591 19 10,169
M12 8,190 498 9 8,697

103,392 ‘ 6,195 109,788
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6.3.9.1.3 Yoyaajila1 % Node of Path ety luludade 71 2559 510Tasun

Count of InvNo

30,000

25,000 ‘\/\.

20,000 %Pattern -2
—8—25.00%

15,000 —8—50.00%
—l—

10,000 75.00%

100.00%
5,000
a1l Q2 Q3 Q4
Quanter -

}
o

M 6.62 Mnaaeealudiyeiinaan Path#010:X02 To 43 51¢'lasuns luidaz %Node of Path

I
A

M39f 6.60 MIuAAEeAlUTIFINRANN Path#010:X02_To 43 518'laT1ne TuuAag %Node of Path

%Node of Path

25.00% 50.00% 75.00% 100.00%

Q1 26,440 1,613 47 2 28,102
Q2 24,399 1,485 62 1 25,947
Q3 27,133 1,561 43 2 28,739
Q4 25,420 1,536 43 1 27,000
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6.3.9.2 Yoyannuizilufiaziia Path#010:X02 To 43 U8NAIY % Node of Path 1u

MIdaxaaud 1l 2559

6.3.9.2.1 Yoyannuinziluizifa Path#010:X02_To 43 UMY % Node of Path

Tumsdaseduai 1 2559 edat

%Probability

mmmmmmmmmmmmm
ssage SN DD OSSN NNNON 0NN RO N00E 0SS IS IS EEEE 8000

—.—25.00% =—@=50.00% =8=—7500% 100.00% =@=Tatal

l ' v Y 1
MM 6.63 Muaasnnuiziuinaluds¥eiinan Path#010:X02_To 43 11edaniluusaz %Node of

Path
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maaf 6.61 Manuanateyaazl Annuinziufitzina Path#010:X02 To 43 18AATN % Node of Path

< j’ a = @
Tumsdameauai 1 2559 redlat

Statistic % %Node of Path ‘
Probability 25.00% 50.00% 75.00% 100.00%

Min 9.58% 0.54% 0.01% 0.00% | 10.13%
Mean 10.75% 0.63% 0.02% 0.00% | 11.40%
Max 11.40% 0.73% 0.03% 0.00% | 12.03%
Frequency 1,950.79 116.89 3.68 0.11 | 2,071.47
(Order/Week)

Frequency (Week) 52 52 52 52 52

£ i A a

6.3.9.2.2 magammm%mﬂumzmﬂ Path#010:X02 To 43ugnA1N % Node of Path

4 X a )
lumsdaedum 3 2559 1A

%Probability

12.50%
12.00%
11.50
11.00%
Bl

1

OO NNWL BB NND O~ ~NOEOEEOR

obhowobounonbnangugnangin
S88580858085558585585505

% S
Mo1 Mo2 MO3 Mo4 MO5 MOB Mo7 MO8 MD9 M10 M11 M12

—=2500% ==@=50.00% 75.00% 100.00% ==@=Total

y ' A a 4 & Aa '
JnWﬁ 6.64 fl'lw!Lﬁﬂ\iﬂ')’]llu]ﬂZEﬂuﬂlﬂﬂ1Uﬁ\1"lﬂﬂﬂlﬂﬂ§]Tﬂ Path#010:X02_To 43 51ﬂlﬁ@u1ul!ﬁa$ %Node of

Path
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maaf 6.62 Manuanaeyaal Annuinziuiiozina Path#010:X02 To 43 WA % Node of Path 1u

4 & A =
ﬂ]ﬁﬁ\?cﬁﬂﬁuﬁ}'l 1/ 2559 51ﬂlﬁ'ﬂu

Statistic % %Node of Path

. T 25.00% 50.00% 75.00% 100.00%
Min 9.55% 0.55% 0.01% 0.000% 10.11%
Mean 10.62% 0.64% 0.02% 0.001% 11.27%
Max 11.74% 0.72% 0.04% 0.001% 12.48%
Frequency 8,616.00 516.25 16.25 0.50 9.149.00
Frequency 12 12 12 12 12

9 1

6.3.9.2.3 foyannuinnziluiinziia Path#010:X02_To 43 1BNAM % Node of Path

Tumsdasedum 1 2559 10 lasing

%Probability

Qi 2 03 Qs

=== 15.00% ==@==50.00% 75.00% 100.00% ==@==Total

1 ' 3 A a 4 X Aa '
M 6.65 Mmuaannuizunnaludadeninann Path#010:X02 To 43 118 la3uer Tuudas %Node

of Path
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maaf 6.63 Minuanateyaagl Annuinziluiiozina Path#010:X02 To 43 LBAAIY % Node of Path

¢ X a =
GI,Uﬂ'lﬁﬁ\?GIfﬂﬁuﬁ}'] 1/ 2559 ﬁ'lﬂblﬁglﬂﬁ

Statistic % %Node of Path

Probability . 50.00%  75.00% 100.00%

Min 10.52% 0.61% 0.02% 0.000% 11.19%
Mean 10.58% 0.63% 0.02% 0.001% 11.24%
Max 10.64% 0.65% 0.03% 0.001% 11.31%
Frequency 25,848.00 | 1,548.75 48.75 1.50 27,447.00
(Order/Quarter)

Frequency 4 4 4 2 4
(Quarter)
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Abstract

Promotion campaigns play a crucial role in the

marketing programs of retailers. In general, only top-sales

products are often included in the promotions which
inconsistently increase sales values. Moreover, additional
cost paid on special campaigns is needed. In this work, we
propose a method to discover the minimal buving patterns
that maximize profit. The customers' buying patterns are
[first investigated through market basket analvsis technique
and are represented by the undirvected graphs. Then, the
graph theory is applied to extract the minimal paiterns
among comimunities in graph that produce maximum
profit.

Keyword: Promotion Market Basket Analvsis Graph
Theory,Community,Shortest Path,Community Maximize
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Profit Value .
Pivot QrY,
Aayanisuy Frequency
Association rule 22‘:'53'3:?: |
support>=0.00L —  Association Rule
Confidence >=0.001 uat Profit Value
Pattern Length >=2 iy 4 ]
oth QTY , Frequency |
— i
Normalization
Profit Value , QTY,
Fraquancy
l 3.2 MIWA AINRNTIUE
Calculated Weight
(Profit Value x QTYx
Frequency)
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31 %uﬂaum‘im‘%'um’ia;‘gn
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dralanvunalnajuianiialuil 2559 FeilsvazBeadaya
Mg udeyaviindsznonTldne aviluiaia
(Transaction No), sHaaui (Product ID), aaau18 (Sales
Value) ta=ils (Profit Value) dadaad1aluansasiai 1
M3 1:udAsdoya Transaciion msaeFuat 1 2559 e

84174 Call Center

Transaction Sales Value  Profit Value
No. (Bath) (Bath)
SI1601000001 0303200 60.70 13.00
SI1601000001 3101160 205.60 23.80
SI1601000003 0000678 219.60 54.20
SI1601000003 0303290 196.30 76.30
SI1601000004 6160027 1214.00 394.00
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LHS RHS Support Confidence Lift
4002382 | 4002380 0.0010 0.92 444.22
4002382 | 4002381 0.0010 1.00 495.61
4002382 | 4002381 0.0010 1.00 484.60
4002381 | 4002380 0.0010 0.92 487.55
4002382 | 4002381 0.0010 0.71 515.86
4149769 | 4149768 0.0011 0.92 79.56
FO01408 | 4149769 0.0011 0.96 615.73

sndayalumsait 2 sz @ usimmivmyesduam
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(4.1). agamduyiug isuianua 1,390 ng udainaly

=
AN 3 waz 4

AN31T 3uandazla Support AMmzULLUAMIEVD NG

Pattern’s Number Min Max Mean 5D
Length of miles Sup. Sup. Sup. Sup.
LL=2 946 0.0010 | 0.041% | 0.0020 | 0.0023
2L=3 336 0.0010 | 0.0064 | 0.0019 | 0.0012
3.L=4 92 0.0010 | 0.0059 | 0.0018 | 0.0011
41=5 15 0.0011 | 0.0025 | 0.0017 | 0.0006
Total 1,389 0.0010 | 0.0419 | 0.0020 | 0.0020

f1319714:uaA 571/ Confidence AMmILIUL ATWEIVDIAG

Pattern’s Number Min

Length of mules Conf.
1L.L=2 946 0.0129 1.0000 | 0.2931 | 0.2776
213 336 0.0259 1.0000 | 0.6655 | 0.2769
3.1=4 92 0.4677 1.0000 0.8827 0.1263
4L=5 15 0.7162 1.0000 | 0.9320 | 0.0775
Total 1,389 0.0129 1.0000 | 0.4291 | 0.3385

(4.2). Product Community ttaz Community Sales Values !flﬁ]
MU AT gg&mmmmmﬁumﬂblﬁ%wuﬂ
42 Community [aail Community ﬁfl'iﬁuﬂ(Product) .'Lnﬂﬁ'q'ﬂ
ud1duiil #a ComNo2 51 64 Tviua (Product), 1AUR2
A Com No.1 71 38 Trua (Product), ﬁ'lﬁ‘u‘i‘i.% AaCom No.4 il
15 Tvua (Product), &1AUN4 A9 Com No.5 I 8 Nodes
(Product) 11a=@@UH5-52 715191 1A (Product) m?;ﬂagji'r"l
2.93 Trua(Product) A3 M5 LAz Com No.2 B
dud1n181d Product Department 540 3 39 Node aatilu
60.94% 54511 16 Node Aatilu 25.0%,550 11 6 Nodes aa
1Tl 9.38% 1HuduAMana U Product Department 51d 510

1Az 555 TIUAUT 3 Nodes aniblu 4.7% ududiioa

MNumberof
ProductMode

02 o4 07 2

3309 20 31 40 11 16 24 39 43 49 06 10 15 16 23 30 34 36 46 46 51
Wa.

ammunity

WA 5:031UerAa Number of Product 49 Community
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Tusadwiiadha Sales Value 9:tfiuudas Community (e
Sales Value Tasilssdrdummnniiga lhfesmuaised
5 MuAdWR 5-52 ﬁfhm?;ﬂagiﬁ 98,496.88 1M, Max 3
625,806.93 1N , Min A1 2,140.38 VN

A1519N 5:A7081918A49 5 HIFLUINVDT Community T34 Sales

Value 344
Number of Max

Nodes (Product)  Sales Value (Bath)
02 64 2,284,712.37
06 2 625,806.93
03 2 317,560.10
0L 38 291,510.75
11 3 214,370.57

(4.3). vi1Shortest Path Sales Values 2101 713% 1Shortest Path
#1875 Djisktar Algorithm 1131147U 64 Path 8131521383317
Path fier31a Sales Vatue a1n3nn ldvadaeldanisiad o
(A= WiG

M15197 6:11FA4 Shortest Path T11AASA1 Sales Value Taaitea1n 110

lalvinilae
Shortest Path #Node #Sales Value Cummlative
X06_To_15 2 3,403,170.77 7.28%
X15 To 06 2 3,403,170.77 14.55%
X21_To 06 3 3,060,147.99 21.09%
X06_To_21 3 3,060,147.99 27.64%
X26_To_06 3 2,750,403.17 33.52%
X06_To_26 3 2,750,403.17 39.40%
X06_To_28 5 2,733,407.21 45.24%

i |
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