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Currently, business operation has a high competition result to entrepreneur and business
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Database management system (1970s)
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- Data modeling tools, Query language
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Advanced database management system (1980’s — present)
- Advanced data model

- Object-oriented database management system

- Object relational database management system
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Data Warehousing & Data mining (1990°s — present)
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2.4.3 Classification
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[Size of set of large ivemsets L(1): 44
Rest 5t (gt O e !
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€. alshigh 737 ==> bread and cakest 7. conf:(0.91)
7 h 772 ==> bread and cakest 701 cong: (0.91)
€. biscuitsst ¢ Totalshigh 354 ==> bread and cave=t 266 conf: (0.91)
3 ozen foodsst Iruiget vegetablesst totalshigh £34 ==> bread and cakest 737 conf: (0.91)
0. frozen focdsst fruitag totalshigh 369 ==> bread and cake=t £77 conf: (0091}
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=== Run information ===
Scheme:  weka.associations.Apriori -N 30 -T 0 -C 0.8 -D 0.05 -U 1.0 -M 0.1 -S -1.0 ¢ -1
Relation: twnqnfﬁ 1 3.8, 55 - 28 5.9. 55(success)+Asso-

weka.filters.unsupervised.attribute. Remove-R 1-weka.filters.unsupervised.attribute.Remove-R14-15

Instances: 1068
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Attributes: 13
Product A
Product B
Product C
Product D
Product E
Product F
Product G
Product H
Product 1
Product J
Product K
Product L
Product M
=== Associator model (full training set) ===
Apriori
Minimum support: 0.1 (107 instances)
Minimum metric <confidence>: 0.8
Number of cycles performed: 18
Generated sets of large itemsets:
Size of set of large itemsets L(1): 7
Size of set of large itemsets L(2): 20
Size of set of large itemsets L.(3); 14
Size of set of large itemsets L(4): 4
Best rules found:
1.B=Y C=Y 123 => A=Y 115 conf'(0.93)
2.C=YFY J=Y 121 => A=Y 113 conf}(0.93)
3.C=Y J=Y 159 ==> A=Y 147 conf:(0.92)
4. B=Y =Y J=Y 129 => A=Y 117 conf3(0.91)
5.C=YI=Y 144 => A=Y 129 conf:(0.9)
6. B=Y I=Y 154 => A=Y 136 conf:(0.88)
7. A=Y C=Y I=Y 129 ==>J=Y 113 conf:(0.88)
8. D=Y =Y J=Y 137=> A=Y 119 conf:(0.87)
9. C=Y 207 => A=Y 179 conf:(0.86)
10. A=Y B=Y I=Y 136 ==> J=Y 117 conf(0.86)
11. D=Y I=Y 168 => A=Y 143 conf:(0.85)
12. =Y M=Y 134 ==> A=Y 114 conf:(0.85)
13. B=Y D=Y J=Y 147 => A=Y 124 conf:(0.84)
14. C=Y IFY 144 =>J=Y 121 conf:(0.84)
15.B=Y I=Y 154 =>J=Y 129 conf(0.84)
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16. B=Y J=Y 197 => A=Y 164 conf:(0.83)

17. A=Y D=Y =Y 143==>J=Y 119 conf:(0.83)
18. =Y J=Y 234 => A=Y 194 conf(0.83)

19. A=Y B=Y D=Y 150 =>J=Y 124 conf:(0.83)
20. A=Y C=Y 179 =>J=Y 147 conf:(0.82)
21.D=Y [=Y 168 => J=Y 137 conf:(0.82)

22. M=Y 196 ==> A=Y 157 conf:(0.8)

FP GROWTH
=== Run information ==
Scheme: weka.associations. FPGrowth -P 2 -1-1 -N 10 -T 0-C 0.8 -D 0.05 -U 1.0 -M 0.1

Relation:  uengnd 1 fi.e. 55 - 28 5.a. 55(success)+Asso-weka.filters.unsupervised.attribute.Remove-R1-

weka.filters.unsupervised.attribute.Remove-R1 4-15
Instances: 1068
Attributes: 13
Product A
Product B
Product C
Product D
Product E
Product F
Product G
Product H
Product I
Product J
Product K
Product L
Product M
=== Associator model (full training set) ==
FPGrowth found 22 rules (displaying top 10)
1. [B=Y, C=Y[: 123 => [A=Y]: 115 <conf:(0.93)> lift:(1.99) lev:(0.05) conv:(7.26)
2. [J=Y, I=Y, C=Y]: 121 => [A=Y]: 113 <conf:(0.93)> lift:(1.99) lev:(0.05) conv:(7.14)
3. =Y, C=Y]: 159 => [A=Y]: 147 <conf:(0.92)> lift:(1.97) lev:(0.07) conv:(6.49)
4. [J=Y, I=Y, B=Y]: 129 => [A=Y]: 117 <conf:(0.91)> lift:(1.93) lev:(0.05) conv:(5.27)
5. [1=Y, C=Y]: 144 => [A=Y]: 129 <conf:(0.9)> lifi:(1.91) lev:(0.06) conv:(4.78)
6. [I=Y, B=Y): 154 =>[A=Y]: 136 <conf:(0.88)> lift:(1.88) lev:(0.06) conv:(4.3)
7. [A=Y, IFY, C=Y]: 129 => [J=Y]: 113 <conf}(0.88)> lift:(2.23) lev:(0.06) conv:(4.61)
8. [D=Y, J=Y, I=Y]: 137 => [A=Y]: 119 <conf:(0.87)> lift:(1.85) lev:(0.05) conv:(3.83)
9. [C=Y]: 207 ==> [A=Y}: 179 <conf:(0.86)> lift:(1.84) lev:(0.08) conv:(3.79)
10. [A=Y, I=Y, B=Y]: 136 ==> [J=Y]: 117 <conf:(0.86)> lifi:(2.19) lev:(0.06) conv:(4.13)
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1. B=Y C=Y 123 ==> A=Y 115|1. [B=Y, C=Y]: 123 ==> [A=Y]. 115
conf:(0.93) <conf:(0.93)

2. C=Y Y J=Y 121 ==> A=Y 113 | 2. [J=Y, =Y, C=Y]: 121 => [A=Y]: 113
conf:(0.93) <conf3(0.93)>

3. C=Y J=Y 159 ==> A=Y 147{3. [=Y, C=Y]: 159 => [A=Y]. 147
conf:(0.92) <conf:(0.92)>

4. B=Y IFY J=Y 129 => A=Y 117 | 4. [[FY, =Y, B=Y]: 129 => [A=Y]: 117
conf:(0.91) <conf:(0.91)>

5.C=Y =Y 144 => A=Y 129 conf:(0.9) | 5. [I=Y, C=Y]: 144 => [A=Y]: 129
<conf:(0.9)>

6. B=Y =Y 154 == A=Y 136|6. [I=Y, B=Y]: 154 => [A=Y]: 136
conf:(0.88) <conf:(0.88)>

7. A=Y C=Y I=Y 129 => J=Y 113 | 7. [A=Y, =Y, C=Y]: 129 ==> [}=Y]: 113
conf*(0.88) <conf:(0.88)>

8. D=Y =Y J=Y 137 => A=Y 119} 8. [D=Y, J=Y, =Y]: 137 => [A=Y]: 119
conf:(0.87) <conf:(0.87)>

9,C=Y 207 ==>A=Y 179 conf:(0.86) | 9. [D=Y, J=Y, I=Y]: 137 ==> [A=Y]: 119
<conf:(0.87)>

10. A=Y B=Y I=Y 136 => J=Y 117 10. [A=Y, =Y, B=Y]: 136 => [J=Y]: 117
conf:(0.86) <conf:(0.86)>
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1. B=Y C=Y 123 => A=Y 115 conf}(0.93)

2.C=Y =Y J=Y 121 => A=Y 113 conf(0.93)

3. C=Y J=Y 159 ==> A=Y 147 conf:(0.92)

4.B=Y =Y J=Y 129=> A=Y 117 conf:(0.91)
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== Run information ===

Scheme:weka.clusterers.SimpleKMeans -N 7 -A "weka.core.EuclideanDistance -R first-last"
-1500-S 10

Relation: wongndr 1 fl.e. 55 - 28 s.a.  S55(success)tregional+class_customer-
weka.filters.unsupervised.attribute. Remove-R1

Instances: 1068

Attributes: 15

el o B - I = N o T -~ -

—y

M
Class Customer
Ignored:  Regional
Test mode:Classes to clusters evaluation on training data
=== Model and evaluation on training set ===
kMeans
Number of iterations: 10
Within cluster sum of squared errors: 1247.725290598162
Cluster centroids Cluster#
Incorrectly clustered instances : 683.0 63.9513 %
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Attribute | Full Data 0 1 2 3 4 5 6
(1063) (130) (120) (119) (81) (115) (137) (366)
A 0.4691 0 0.8417 | 0.8403 | 0.9012 | 0.7826 1 0
B 0.2896 0.2462 0.5 0.3445 | 09136 | 0.5565 | 0.0751 | 0.0765
C 0.1938 0.0308 | 0.3583 | 0.5126 | 0.6049 | 0.3739 | 0.0292 | 0.0082
D 0.5964 0 0.5 0 0.9012 1 0.1679 1
E 0.0375 0.0308 | 0.0917 | 0.0336 | 0.1111 | 0.0348 | 0.0073 | 0.0191
F 0.0768 0.0154 | 0.1167 | 0.0168 | 0.3951 | 0.1565 | 0.0438 } 0.0219
G 00702 | 0.0462 | 01 | 00252 | 0.1852 | 0.0696 | 0.0511 | 0.0656
H 0.0487 0.0923 [ 0.075 0.0504 | 0.0988 | 0.087 | 0.0219 | 0.0109
I 03352 | 03615 | 0.8083 | 0.6807 | 0.4321 | 0.6522 | 0.1387 | 0.0109
J 0.3923 0.3231 | 0.6833 | 0.6471 | 09012 | 0.8174 | 0.1387 | 0.0874
K 0.014 0 0.05 0.0168 | 0.0247 | 0.0348 0 0.0027
L 0.0468 0.0231 0.05 0.0504 | 0.3086 | 0.0261 | 0.0146 | 0.0137
M 0.1835 0.0462 1 0 0.6667 0 0.0657 | 0.0191
Class
Customer Itd, Itd, Shop Shop 1td, shop Itd, Ltd
silnwdl 4.11 glnmwradnid Idnnms ldnadiamsiisngudoyadas K Means
Hierachicalcluster

=== Run information ===
Scheme:weka.clusterers.HierarchicalClusterer -N 7 -L MEAN -P -A
"weka.core.EuclideanDistance -R first-last"
Relation:¢8Ngne111.8.55-285.0.55
weka. filters.unsupervised.attribute.Remove-R 1
Instances: 1068
Attributes: 15

A

B

C




- @m @ m m o

oA -

M

Time taken to build model (full training data) : 24.09 seconds

=== Model and evaluation on training set ==

Clustered Instances
0 592(55%)
1 89 ( 8%)
2 60(6%)
3 69 ( 6%)
4 147 ( 14%)
5 73 ( 7%)
6  38( 4%)
Incorrectly clustered instances :  641.0  60.0187 %
BKK South | Eastnorth East North Central | No Class
24 11 9 10 11 8 4
38 5 5 11 8 7 4
74 21 9 15 19 18 8
343 12 5 10 56 23 3
62 20 23 15 24 8 15
18 5 3 4 8 1 0
33 15 6 4 21 8 4

Y . . 2 . -
Hierachicalcluster 1 Tnsnamnisnagouit ldumniulu sawnsaviinmsilssiivnanaday

4.2.3 Hamanage e Talssansan
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=== Run information ===
Scheme:weka.classifiers.functions.LinearRegression -S 0 -R 1.0E-8
Relation:  timel-weka.filters.unsupervised.attribute. Remove-R1
Instances: 36
Attributes: 13
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Product B
Product C
Product D
Product E
Product F
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Product G
Product H
Product I
Product J
Product K
Product L
Product M

Test mode:evaluate on training data

=== Classifier model (full training set) ===

Linear Regression Model
Product M =

Time taken to build model: 0.01 seconds

=== Predictions on training set ===

"~ Instant | | Predicted [ " Error |
1 12000 | 12284.054 | 284.054
2 10000 | 9835.428 | -164.572
3 5000 | 5388.482 | 388.482
4 5000 | 5917.15 | 917.15
5 4000 | 5801.584 | 1801.584
6 8000 | 7992.094 | -7.906
7 6000 | 5572.804 | -427.196
8 6000 | 6014379 | 14.379
9 6000 | 7282.647 | 1282.647
10 8000 | 8416.532 | 416.532
11 10000 | 9121.806 | -878.194
12 12000 | 12234.464 | 234.464
13 10000 | 9870.461 | -129.539
14 10000 | 9280.832 | -719.168
15 5000 | 4810.614 | -189.386
16 4000 | 2990.442 | -1009.558
17 4000 | 4903.571 | 903.571
18 8000 | 7437.498 | -562.502
19 5000 | 5015.424 | 15.424
20 6000 | 5531.844 | -468.156
21 4000 | 4750.863 | 750.863
22 8000 | 6710.159 | -1289.841
23 8000 | 8729.407 | 729.407
24 8000 | 6728.795 | -1271.205
25 6000 | 6014379 | 14.379
26 6000 | 7282.647 | 1282.647
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8000 | 8416532 | 416.532
28 10000 9121.806 -878.194
29 12000 12234.464 | 234.464
30 10000 9870.461 -129.539
31 10000 9280.832 -719.168
32 5000 4810.614 -189.386
33 4000 2990.442 | -1009.558
34 4000 4903.571 903.571
29 8000 7437.498 -562.502
36 5000 5015.424 15.424
=== Evaluation on training set =—
=== Summary ===
Correlation coefficient 0.9555
Mean absolute error 589.1985
Root mean squared error 742.6909
Relative absolute error 26.5139 %
Root relative squared error 29.4972 %
Total Number of Instances 36
Linear Regression
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=== Run information ===
Scheme:weka.classifiers.functions.MultilayerPerceptron -I. 0.3 -M 0.2 -N 500 -V 0 -S 0 -E
20-Ha
Relation: timel-weka.filters.unsupervised.attribute.Remove-R1
Instances: 36
Attributes: 13
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Product L

Product M

Test mode:evaluate on training data

=== (lassifier model (full training set) ===

Input

Node 0

Time taken to build model: 0.11 seconds

=== Predictions on training set ===

Product M
_Instant | Actu redicted | Error
1 12000 | 12106.545 | 106.545
2 10000 | 10043.595 | 43.595
3 5000 | 5189.293 | 189.293
4 5000 | 4979.999 | -20.001
5 4000 | 4148.416 | 148.416
6 8000 | 8047.06 | 47.06
7 6000 | 6112.765 | 112.765
8 6000 | 6037.108 | 37.108
9 6000 | 6115.445 | 115.445
10 8000 | 8061.095 | 61.095
11 10000 | 10163.542 | 163.542
12 12000 | 12143.846 | 143.846
13 10000 | 10110.043 | 110.043
14 10000 | 10129.214 | 129.214
15 5000 | 5077.275 | 77.275
16 4000 | 4098.217 | 98.217
17 4000 | 4077.246 | 77.246
18 8000 | 8144.847 | 144.847
19 5000 | 5058.808 | 58.808
20 6000 | 6048.158 | 48.158
21 4000 | 4038.122 | 38.122
22 8000 | 8103.542 | 103.542
23 8000 | 8174.607 | 174.607
24 8000 | 7948.947 | -51.053
25 6000 | 6037.108 | 37.108
26 6000 | 6115.445 | 115.445
27 8000 | 8061.095 | 61.095
28 10000 | 10163.542 | 163.542
29 12000 | 12143.846 | 143.846
30 10000 | 10110.043 | 110.043
31 10000 | 10129.214 | 129.214
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32 5000 5077 275
33 4000 4098.217 | 98.217
34 4000 4077.246 | 77.246
35 8000 8144.847 | 144.847
36 5000 | 5058.808 | 58.808
=== Evaluation on training set ===
Correlation coefficient 0.9998
Mean absolute error 97.6813
Root mean squared error 107.4242
Relative absolute error 4.3957 %
Root relative squared error 4.2665 %
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