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ABSTRACT

With the telecommunication system reform development and our entrance
of WTO, the competition of mobile telecommunication operation is becoming
fiercer. Compared with other industry, mobile communication operation has
more data about customer. Who can mine and analyse the knowledge
contained in the data correctly will offer product and service to customer better
and find more opportunities, thus win the competition. Our domestic research
on this field is still at infancy, abroad’s has already been superior to mine
greatly. So, there is important practical value in the research on data mining of
our mobile telecommunication.

This thesis mainly researches on our mobile telecommunication operation
how to launch and use data mining to raise its competitive advantage. This
thesis has not discussed much on data mining theory and the modeling
method, etc. Nor has the construction of data warehouse. We put focal point
on the choice and design that the model of data mining, on the basis of the
already studies of abroad and the actual needs of mobile telecommunication
company. Five data mining models of our mobile telecommunication operation
are putted forward: Customer Value Model, Customer Retention Model, Fraud
Detection Model, Customer segment Model and Best Promotion Method
Model.An online survey system was set up to collect research data, and SAS
Enterprise Miner was used to test and appraise these models.

Hope this thesis will have an impetus to the using of data mining in our
mobile telecommunication.

Key Words: Mobile Telecommunication Data Mining Model Customer Value
Customer Retention Fraud Detection
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Tool Home — *5— DWREL e GPLITS
6.5 CVM
6.2 CVM
Label Training Test

Average Squared Error

0.2267529213

0.2286816926

Average Error Function

0.6433798709

0.6433780419

Degrees of Freedom for Error 978
Model Degrees of Freedom 5
Total Degrees of Freedom 983
Divisor for ASE 1966 982
Error Function 1264.8848262| 631.79723714

Maximum Absolute Error

0.9842061437

0.8999839094

Mean Square Error

0.2279121898

0.2286816926

Sum of Frequencies 983 491
Number of Estimate Weights 5
Root Average Sum of Squares 0.4761858054| 0.4782067467
Root Final Prediction Error 0.4786141017
Root Mean Squared Error 0.4774014975| 0.4782067467
Schwarz's Bayesian Criterion 1299.3378718
Sum of Squared Errors 445.79624327 224.5654221
Sum of Case Weights Times Freq 1966 982
Misclassification Rate 0.14231943| 0.1552749491

85.8% 84.5%
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Root Average Sum of Squares
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Root Final Prediction Error
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Root Mean Squared Error
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Average Squared Error
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Average Error Function

0.6433798709

0.6433780419

Degrees of Freedom for Error 978
Model Degrees of Freedom 5
Total Degrees of Freedom 983
Divisor for ASE 1966 982
Error Function 1264.8848262| 631.79723714

Maximum Absolute Error

0.9842061437

0.8999839094

Mean Square Error

0.2279121898

0.2286816926

Sum of Frequencies 983 491
Number of Estimate Weights 5
Root Average Sum of Squares 0.4761858054| 0.4782067467
Root Final Prediction Error 0.4786141017
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Schwarz's Bayesian Criterion

1299.3378718

Sum of Squared Errors

445.79624327
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22.5%

6.3.5

6.5

Label

Training

Test

Average Squared Error

0.0702543457

0.1037765529

Average Error Function

0.2303301936

1.0256274587

Degrees of Freedom for Error 588
Model Degrees of Freedom 60
Total Degrees of Freedom 648
Divisor for ASE 810 405
Error Function 186.56745679|415.37912078
Maximum Absolute Error 0.9978422295 1
Mean Square Error 0.0774231565|0.1037765529
Sum of Frequencies 162 81
Number of Estimate Weights 60
Root Average Sum of Squares 0.2650553636|0.3221436837
Root Final Prediction Error 0.2908469827
Root Mean Squared Error 0.278250169(0.3221436837
Schwarz's Bayesian Criterion 575.00089857
Sum of Squared Errors 56.906020056|42.029503939

Sum of Case Weights Times Freq

810

405

Misclassification Rate

0.1901234568

0.2250617284
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20.3%

6.6

Label

Training

Test

Average Squared Error

0.0128408582

0.0534753085

Average Error Function

0.0614536475

0.7177950047

Degrees of Freedom for Error 915
Model Degrees of Freedom 57
Total Degrees of Freedom 972
Divisor for ASE 1134 1134
Error Function 69.688436245| 813.97953528
Maximum Absolute Error 0.9917726117 1
Mean Square Error 0.0136407805| 0.0534753085
Sum of Frequencies 162 162
Number of Estimate Weights 57

Root Average Sum of Squares

0.1133175104

0.2312472887

Root Final Prediction Error

0.1201694753

Root Mean Squared Error

0.1167937519

0.2312472887

Schwarz's Bayesian Criterion

461.8117171

Sum of Squared Errors

14.561533158

60.640999887

Sum of Case Weights Times Freq

1134

1134

Misclassification Rate

0.137037037

0.2037037037

86.3%

79.7%
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CVM

IF X1 EQUALSO

AND B10 <

THEN
NODE
N
AVE
SD

15

o

IF X1 EQUALS 2

AND B10 <

THEN
NODE
N
AVE
SD

15

7
14

1 3.28571
:0.95831

IF X1 EQUALS 1

AND
THEN
NODE
N
AVE
SD

3.5<=B10

11
6
8
0

IF X1 EQUALS 3

AND

THEN
NODE
N
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4
7
0
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AND X1 EQUALS 1
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THEN
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IF B2ISONEOF:48
AND X1 EQUALS 1

AND B10 < 15
THEN
NODE : 15
N : 2
AVE : 5
SD : 0

IF B2 EQUALS 9
AND X1 EQUALS 1

AND B10 < 15
THEN
NODE : 16
N : 1
AVE : 3
SD : 0

IF X24 EQUALS O
AND X1 EQUALS 3
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AVE :2.31915
SD » 0.6225

IF X224 EQUALS 2
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THEN
NODE : 22
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AVE : 4.6
SD : 0.8

IF X37ISONEOF:123
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THEN

NODE : 23
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AVE : 4

SD : 0

3.5
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IF X37 EQUALS 5
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THEN

NODE : 27

N : 5

AVE : 4

SD : 0

IF X24 EQUALS 2
AND X35 EQUALS 2

AND 1.5<=B10<
THEN

NODE : 28

N : 3

AVE : 5

SD : 0

IF X10 EQUALS 3
AND B2 ISONEOF:012
AND X1 EQUALS 1

AND B10 < 15
THEN
NODE : 29
N : 7

3.5

3.5

3.5

3.5
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AVE : 4
SD : 0

IF X10 EQUALS 4
AND B2 ISONEOF:012
AND X1 EQUALS 1

AND B10 < 15
THEN
NODE : 30
N : 2
AVE : 3
SD : 0

IF X4ISONEOF:15
AND X24 ISONEOF: 14
AND X1 EQUALS 3

AND B10 < 15
THEN
NODE : 37
N : 23
AVE 1 2.95652
SD :0.20393

IF X4 EQUALS 3
AND X24 ISONEOF: 14
AND X1 EQUALS 3

AND B10 < 15
THEN
NODE : 39
N : 2
AVE : 1
SD : 0

IF X4 EQUALS 4
AND X24 ISONEOF: 14
AND X1 EQUALS 3

AND B10 < 15
THEN
NODE : 40
N : 2
AVE : 2
SD : 0

IF X8ISONEOF:0123
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AND X37 EQUALS 4
AND X35 EQUALS 3

AND 1.5<=B10<
THEN

NODE : 44

N : 2

AVE : 3

SD : 0

IF X8ISONEOF:456
AND X37 EQUALS 4
AND X35 EQUALS 3

AND 1.5<=B10<
THEN

NODE : 45

N : 3

AVE : 4

SD : 0

IF X8ISONEOF:012
AND X4 EQUALS 2
AND X24 ISONEOF: 14
AND X1 EQUALS 3

AND B10 < 15
THEN
NODE : 56
N : 4
AVE : 4
SD : 0

IF X8ISONEOF:3456
AND X4 EQUALS 2

AND X24 ISONEOF: 14
AND X1 EQUALS 3

AND B10 < 15
THEN
NODE : 57
N : 1
AVE : 3
SD : 0

3.5

3.5
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IF X34 EQUALS O

THEN
NODE : 2
N 8
6 0.0%
5 12.5%
3 0.0%
2 0.0%
1 0.0%
0 87.5%

IF X34 EQUALS 1

THEN
NODE : 3
N 10
6 40.0%
5 0.0%
3 40.0%
2 0.0%
1 0.0%
0 20.0%

IF X8ISONEOF:56
AND X34 IS ONE OF: 2 3

THEN
NODE : 7
N 3
6 0.0%
5 0.0%
3 0.0%
2 100.0%
1 0.0%
0 0.0%

IF B5 EQUALS 4
AND X34 IS ONE OF: 45

THEN
NODE : 8
N : 5
6 : 0.0%
5 : 0.0%
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3 0.0%
2 100.0%
1 0.0%
0 0.0%
IF 5.5<=X14< 7.5

AND X8 ISONEOF: 01234
AND X34 IS ONE OF: 2 3
THEN
NODE : 11
6
0.0%
0.0%
33.3%
66.7%
0.0%
0.0%

ORr N WU O Z

IF 7.5 <=X14
AND X8ISONEOF: 01234
AND X34 IS ONE OF: 2 3

THEN
NODE : 12
N 6
6 0.0%
5 0.0%
3 33.3%
2 0.0%
1 66.7%
0 0.0%

IF X39 EQUALS 1
AND B5 IS ONE OF: 5 6
AND X34 IS ONE OF: 45

THEN
NODE : 13
N 25
6 0.0%
5 0.0%
3 24.0%
2 0.0%
1 76.0%
0 0.0%
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IF X39 EQUALS 2
AND B5 IS ONE OF: 56
AND X34 IS ONE OF: 45

THEN
NODE : 14
N 2
6 0.0%
5 0.0%
3 0.0%
2 100.0%
1 0.0%
0 0.0%

IF X1 EQUALS 2
AND X14 < 55
AND X8 ISONEOF: 01234
AND X34 IS ONE OF: 2 3
THEN
NODE : 16
8
0.0%
0.0%
0.0%
25.0%
75.0%
0.0%

ORr N WU O Z

IF X39 EQUALS 1

AND X1ISONEOF: 13

AND X14 < 55
AND X8 ISONEOF: 01234
AND X34 IS ONE OF: 2 3

THEN
NODE : 17
N 85
6 0.0%
5 0.0%
3 87.1%
2 0.0%
1 12.9%
0 0.0%

IF X39 EQUALS 2
AND X1 ISONEOF: 13
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AND X14 < 55
AND X8 ISONEOF: 01234
AND X34 IS ONE OF: 2 3

THEN
NODE : 18
N 1
6 0.0%
5 0.0%
3 0.0%
2 100.0%
1 0.0%
0 0.0%
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IF B3 EQUALSO

THEN

NODE : 2

N 7

1 0.0%

2 0.0%

3 0.0%

4 0.0%

5 0.0%

6 100.0%

7 0.0%
IF 7 <= X2
ANDB3ISONEOF:12345
THEN

NODE : 5

N 7

1 0.0%

2 0.0%

3 100.0%

4 0.0%

5 0.0%

6 0.0%

7 0.0%
IF 10.5<=B10
AND X2 < 7
ANDB3ISONEOF:12345
THEN

NODE : 7

N 2

1 0.0%

2 0.0%

3 0.0%

4 0.0%

5 100.0%

6 0.0%

7 0.0%
IF 7<=B10< 10.5
AND X2 < 7
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ANDB3ISONEOF:12345

THEN
NODE : 9
N 2
1 0.0%
2 0.0%
3 0.0%
4 0.0%
5 0.0%
6 0.0%
7 100.0%

IF X34ISONEOF:01

AND B11 < 5.5
AND B10 < 7
AND X2 < 7
ANDB3ISONEOF:12345
THEN

NODE : 13

N 9

1 0.0%

2 11.1%

3 0.0%

4 88.9%

5 0.0%

6 0.0%

7 0.0%

IF X17ISONEOF:01

AND 5.5<=Bl11
AND B10 < 7
AND X2 < 7
ANDB3ISONEOF:12345
THEN

NODE : 14

N 19

1 100.0%

2 0.0%

3 0.0%

4 0.0%

5 0.0%

6 0.0%

7 0.0%
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IF X17ISONEOF:234

AND 5.5<=Bl11
AND B10 < 7
AND X2 < 7
ANDB3ISONEOF:12345
THEN

NODE : 15

N 2

1 0.0%

2 100.0%

3 0.0%

4 0.0%

5 0.0%

6 0.0%

7 0.0%

IF X5 EQUALS 2
AND X34 ISONEOF:2345

AND B11 < 5.5
AND B10 < 7
AND X2 < 7
ANDB3ISONEOF:12345
THEN

NODE : 16

N 1

1 0.0%

2 0.0%

3 0.0%

4 100.0%

5 0.0%

6 0.0%

7 0.0%

IF X5ISONEOF:13
AND X34 ISONEOF:2345
AND B11 < 5.5
AND B10 < 7
AND X2 < 7
ANDB3ISONEOF:12345
THEN

NODE : 17

N : 113

1 : 0.0%

2 : 100.0%
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~N o 0o~ W

0.0%
0.0%
0.0%
0.0%
0.0%
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IF X22 1S ONEOF:04

THEN
NODE : 2
N 10
4 0.0%
3 0.0%
2 0.0%
1 0.0%
0 100.0%

IF B8 EQUALS 1
AND B3ISONEOF:01
AND X22 ISONEOF:123

THEN
NODE : 7
N 13
4 23.1%
3 0.0%
2 46.2%
1 30.8%
0 0.0%

IF X17 EQUALS 4
AND B3ISONEOF:2345
AND X22 ISONEOF:123

THEN

NODE : 9

N 1

4 0.0%

3 0.0%

2 0.0%

1 0.0%

0 100.0%
IF 4.5<=B10

AND B8ISONEOF:02345
AND B3ISONEOF:01
AND X22 ISONEOF:123

THEN
NODE : 11
N : 4
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0.0%
0.0%
100.0%
0.0%
0.0%

O FRLr N W b~

IF X2 1S NOT MISSING
AND X17ISONEOF: 0123
AND B3ISONEOF:2345
AND X22 ISONEOF:123

THEN
NODE : 14
N 14
4 21.4%
3 0.0%
2 0.0%
1 78.6%
0 0.0%

IF X2 1S MISSING

AND X17ISONEOF: 0123
AND B3ISONEOF:2345
AND X22 ISONEOF:123

THEN
NODE : 15
N 2
4 0.0%
3 100.0%
2 0.0%
1 0.0%
0 0.0%

IF X33 EQUALS 4

AND B10 < 4.5
AND B8ISONEOF:02345
AND B3ISONEOF:01
AND X22 ISONEOF:123

THEN
NODE : 17
N : 3
4 0.0%
3 0.0%
2 100.0%
1 0.0%
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0 : 0.0%

IF X13< 3.5
AND X33ISONEOF:123
AND B10 < 4.5

AND B8ISONEOF:02345
AND B3ISONEOF:01
AND X22 ISONEOF:123

THEN

NODE : 18

N 81

4 66.7%

3 32.1%

2 1.2%

1 0.0%

0 0.0%
IF 3.5<=X13
AND X33ISONEOF:123
AND B10 < 4.5

ANDB8ISONEOF:02345
AND B3ISONEOF:01
AND X22 ISONEOF:123

THEN
NODE : 19
N 34
4 8.8%
3 88.2%
2 2.9%
1 0.0%
0 0.0%
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THEN
NODE

o Ok WODN PP Z

IF

AND B11 <

AND X2 <

THEN
NODE

o 0ok WODN PP Z

7 <=X2

3

8

0.0%
0.0%
0.0%
0.0%
100.0%
0.0%

7.5<=B10

6.5

7

7

2

0.0%
0.0%
0.0%
0.0%
0.0%
100.0%

IF X21 EQUALS 2

AND

AND X2 <

THEN
NODE

o 01k~ WODN PP Z

6.5 <=Bl11

7

8

13
100.0%
0.0%
0.0%
0.0%
0.0%
0.0%

IF X21 EQUALS 1

AND
AND X2 <
THEN

6.5 <=Bl11

7
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NODE : 9
1

0.0%
100.0%
0.0%
0.0%
0.0%
0.0%

OO N WN R Z

IF X20 EQUALS 4

AND B10 < 7.5
AND B11 < 6.5
AND X2 < 7
THEN

NODE : 11

N 1

1 0.0%

2 0.0%

3 0.0%

4 0.0%

5 0.0%

6 100.0%
IF 25<=X2< 7
AND X20 ISONEOF: 0123
AND B10 < 7.5
AND B11 < 6.5
THEN

NODE : 13

N 68

1 0.0%

2 0.0%

3 5.9%

4 94.1%

5 0.0%

6 0.0%

IF X25EQUALS 1

AND X2 < 2.5
AND X20 ISONEOF: 0123
AND B10 < 7.5
AND B11 < 6.5
THEN

NODE : 14
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13
0.0%
0.0%
7.7%

92.3%
0.0%
0.0%

OO N WN R Z

IF X23 EQUALS 1
AND X25 IS ONE OF: 0 2

AND X2 < 2.5
AND X20 ISONEOF: 0123
AND B10 < 7.5
AND B11 < 6.5
THEN

NODE : 16

N 4

1 0.0%

2 0.0%

3 0.0%

4 100.0%

5 0.0%

6 0.0%

IF X23ISONEOF:034
AND X25 IS ONE OF: 0 2

AND X2 < 2.5
AND X20 ISONEOF: 0123
AND B10 < 7.5
AND B11 < 6.5
THEN

NODE : 17

N 52

1 0.0%

2 0.0%

3 100.0%

4 0.0%

5 0.0%

6 0.0%
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