
 

 

-  
The Application of Data Mining for Building Personalized Recommender 

Systems-Base on Hokkaido, Japan 
1 

   
hcyeh@cc.kuas.edu.tw 

2 

   
howlincastle@gmail.com 

 
 

 

 

 

Keywords Tourism, Data Mining, Recommended System, Expertise Rating, 

 
1.  

1.1  

8,208,125

11,844,635  

 

 

1.2  



 

 

 

(Data Mining)

(Recommender System)

Rashid, A. M., Albert, I., Cosley, D., Lam, S. K., McNee, S. M., Konstan, J. A., 

& Riedl, J (2002)  

1.3  

 

 

 

 
1.4  

1-2  

 
 
 
 
 
 
 
 
 
 

 

 
1-2  

 
2.  

 

2.1  

Ryan (1991) 

  



 

 

2.1.1  

(American Society of Travel Agents ASTA)

Poon (1993)

 

(1996)

(travel information)

 

2.2  

2.2.1  

Frawley,Piatesky and Matheus (1991) Data Mining

Fayyad, Piatetsky-Shapiro (1996)

 

Berry and Linoff (1997)

 

2.2.2  

Berry and Linoff 1997

 

Classification  

 

Estimation  

 

Prediction  

 

Affinity grouping  

(Baasket purchases analysis)  

Clustering  

 



 

 

/ Sequential Modeling  

 

2.3  

 

2.3.1  

Goldberg, D., Nichols, D., Oki, B. M., & Terry, D. (1992)  ( ) 

(Collaborative Filtering) Resinick andVarian (1997) (Recommender Systems)

Rashid et al (2002) 

 

 

 

 
3.  

 

3.1  

 

3-1 

3-1

 



 

 
3.2 

3.2.1 

( )

1.

3-1  

1. 

2. 

 

 

 

 

 

?

 

3-1 

? 

3-1

 

(

(

 

) 

) 

 

9

 

 



 

 

3-1  

  

3. ? ~  

~  

~  

~  

4. ?  

 

 

 

5. ? ( )  

~  

( )  

6. ? ( )  

~  

~  

( )  

7. ?   

 

 

8. ?  

 

 

 

 

9. ?  

 

 

 

( )   

 

2.  

6

3-2  
  



 

 

3-2  

  

1.   

 

2.  20 ( )  

21 ~30  

31 ~40  

41 ~50  

51 ~60  

60 ( )  

3.   

 

 

 

 

 

  

 

4.  ( )  

  

/  

/  

( )  

5.   

 

6.  20,000 ( )  

20,001~40,000  

40,001~60,000  

60,001~80,000  

80,001~100,000  

100,000 ( )  

( )  

 

( )  

 

  



 

3.2.2 

1.

2.

3.3 

3.4 

3-
 

 
 
 
 
 
 
 

 

3.4.1 

( )

(1) 1-

(2) 2-

(3) 3-

(4) 4-

(5) 5-

(6) 6-

(7) 7-

 

 

 

 

 

-2 ( )

 

-  

-  

-  

-  

-  

-  

-  

 

SQL S

 

) ( )

 

Sever 2014

(

3-2 

7

 

EXCEL

)

 

 

 

Matlab

……



 

 

( )  

abc  

3-3

 

3-3  

   

 

   

a1 6 6 6 4 5 9 6 

a2 4 5 6 4 5 6 6 

b1 6 6 7 5 6 6 7 

b2 3 4 6 4 4 7 6 

c1 7 8 7 4 6 7 7 

c2 6 7 8 2 5 6 8 

c3 8 5 6 4 5 6 7 

c4 7 8 7 5 6 7 7 

d1 5 6 8 5 6 6 7 

d2 7 6 8 5 7 6 6 

d3 6 8 7 4 5 7 8 

d4 6 7 8 6 6 5 7 

e1 6 8 8 4 7 7 7 

e2 6 8 7 5 6 6 7 

e3 6 7 7 4 6 7 7 

e4 5 7 7 6 6 6 7 

f1 8 7 7 4 5 7 8 

f2 7 7 7 4 6 7 8 

f3 6 5 7 6 6 6 8 

f4 6 6 6 6 7 8 7 

f5 6 5 8 7 6 5 7 

g1 8 6 6 6 6 7 5 

g2 6 8 8 4 6 7 6 

g3 5 6 6 5 7 6 7 

g4 4 7 7 4 6 7 7 

g5 6 8 7 4 7 7 8 

g6 5 7 8 4 6 6 7 

3.4.2 ART  

( )  

ART

ART ART  



 

 

ART ART1

ART2 Fuzzy ART ARTMAP ART1

 

( )ART  

2001 3-4

 

ART  

3-4  

   
     

 
 

001 
 

010 011 100 101
1.  

2.  

3.  

 
 

10000 
 

01000 00100 00010 00001
1.  

2.  

3.  
   1. , ,  

 

 
0000 0001 0011 0111 1111  

2.  
      3.  

(2001) 

3.4.3  

( )  

1. 2.

3.  

 

 

4.  
4.1  

185 145 10 135

73% 4-1 135  

  



 

 

4-1 135  

1.   

 

52 
83 

38.5 % 
61.5 % 

2.  20 ( )  

21 ~30  

31 ~40  

41 ~50  

51 ~60  

60 ( )  

11 
78 
22 
14 
10 
0 

8.1 % 
57.8 % 
16.3 % 
10.4 % 
7.4 % 
0 % 

3.   

 

 

 

 

 

  

 

10 
31 
0 
6 
14 
15 
59 
0 

4.4 % 
23.0 % 
0 % 
4.4 % 
10.4 % 
11.1 % 
43.7 % 
0 % 

4.  ( )  

  

/  

/  

( )  

0 
5 
7 
85 
38 

0 % 
3.7 % 
5.2 % 
63.0 % 
28.1 % 

5.   

 

96 
39 

71.1 % 
28.9 % 

6.

 

20,000 ( )  

20,001~40,000  

40,001~60,000  

60,001~80,000  

80,001~100,000  

100,000 ( )  

59 
33 
12 
28 
3 
0 

43.7 % 
24.4 % 
8.9 % 
20.7 % 
2.2 % 
0 % 

4.2  

 
 

 
 
 
 
 
 

4-1  



 

 

( 3-3 ) 4-1

5 4-2  

A3 3

6 2 A78 6 2 3 A111 3 1 2 A115

3 2 5 A135 3 2 6  

4-2  

4.3  

4.3.1  

Matlab ART ART

ART

 

(gender) (age) (job) (education)

(marriage) (salary) 6 ART 4-3 gender X1

age X2 job X3 education X4 marriage X5 salary X6  

4-3  

(gneder)   

B1~B2 01 10 

 
(age) 20 ( )

 

21 ~30

 

31 ~40

 

41 ~50

 

51 ~60

 

B3~B6 0001 0011 0111 1111 1101 

 
(job)       

B7~B10 0001 0011 0111 1111 1101 1011 

 
(education)  /  /  ( )  

B11~B14 0001 0011 0111 1111 

 

  

 

 1  2  3  4  5 6 7 

1 A3 39 43 48 30 40 47 41 

2 A78 42 46 46 29 38 49 40 

3 A111 39 39 42 26 34 38 35 

4 A115 35 39 41 28 39 40 34 

5 A135 36 39 42 26 34 38 36 



 
(s

B

 

salary B1

 

salary) 

B17~B20 

gender B1

17~ B20

4-3

 

 

 
1 
 

20,000  

( )  

0001 

1~ B2 age

20 

(B1~

4-4

A11 A12

A69 A78

A120 A12

 

20,001
~40,000

0011

B3~ B6 jo

~B20) 

 

4

A21 A22

A79 A84

25 A131 A

 

 
 

4
~60

0

ob B7~ B

 4-2  ART

Matlab

4-3  ART 

ART

4-4 ART

A27 A30

A87 A93

A132 

0,001 
0,000  

0111 

10 education

4-2

 

Y

 

 
 

A36 A37 A

A94 A99

60,001 
~80,000  

1111 

n B11~ B1

 

ART

Y1, Y2,….Yk

A42 A45 A

A102 A112

80,
~100,

11

14 marriage

ART

A

k

 

A55 A56 A

2 A113 A1

001 
000  

01 

B15~B16

ART

4-4

A68

119

 



 

 

4-4 ART ( ) 

  

 
2 

 

A1 A2 A4 A6 A7 A10 A13 A15 A16 A20 A24 A25 A28

A29 A31 A35 A38 A39 A40 A41 A43 A47 A50 A52 A53 A54

A57 A58 A59 A60 A63 A64 A67 A70 A72 A73 A77 A81 A82

A85 A86 A88 A92 A95 A96 A97 A98 A100 A104 A107 A109

A110 A111 A114 A118 A122 A123 A126 A128 A129 A130 A133

 
3 

A3 A5 A8 A9 A14 A17 A18 A19 A26 A33 A44 A48 A49

A51 A60 A62 A65 A66 A71 A74 A75 A76 A83 A90 A101

A105 A106 A108 A115 A116 A117 A124 A127 A134 A135 

4 A23 A32 A34 A46 A80 A89 A91 A103 A121 

4.3.2  

4 4-5

1  2 3 4

 
4-5 ART  

 ART  

 1 2 3 4 

     

4.4  
4-6

2 45 45 1 0

4-7  
 

4-6  

      

 

 1  2  3  4  5 6 7 

1 A23 32 37 43 26 36 37 37 

2 A32 39 45 48 30 41 49 40 

3 A34 41 45 50 31 41 49 40 

4 A46 39 37 41 27 34 39 33 

5 A80 32 37 43 26 36 37 37 

6 A89 39 45 48 30 41 49 40 

7 A91 41 45 50 31 41 49 40 

8 A103 39 37 41 27 34 39 33 

9 A121 32 37 43 26 36 37 37 

 



 

 

4.5  

4-8 Ai

4-7 4-7 3

1 6 3 1 6   

4-7  

 

4.6.  

 

 ( )  

ASP.net SQL

 

( )  

TOP3 4-5  

 
 

 

 

 

 

      

 

 1  2  3  4  5 6 7 

1 A23 0 0 1 0 0 0 0 

2 A32 1 1 1 0 1 1 1 

3 A34 1 1 1 0 1 1 1 

4 A46 1 0 1 0 0 1 0 

5 A80 0 0 1 0 0 0 0 

6 A89 1 1 1 0 1 1 1 

7 A91 1 1 1 0 1 1 1 

8 A103 1 0 1 0 0 1 0 

9 A121 0 0 1 0 0 0 0 

  6 4 9 0 4 6 4 



 

 

 

 

 

 

 

 

 

( )  

google chr

 

 
 

rome

4-6 

 

4-5 

4-7 

 

 

4-6

 

4-7

 

4-8

 

 

 



 

 

 
4-8  

4-9 2 3 6  

 
 
 
 
 
 
 

4-9  

4-10  

 
 
 
 
 
 
 
 
 

4-10  

TOP3

TOP3 4-11  

 
4-11  



 

 

4-12

 

 
4-12  

TOP3 4-13

 

 

 

 

 
 

4-13  

 
5.  

5.1  

( )  

 

 

( )  

Matlab ART1

 

5.2  

 

( )  



 

 

 

( )  

 

5.3  

 

 

 

 

 
6.  

 
1. (1981)  

2. (1988)  

3. (2008)  

 

1. Adomavicius, G., and Tuzhilin A., (2003), “Recommendation Technologies: Survey of Current Methods and Possible 
Extensions”, Working paper, Stern School of Business, New York University. 

2. Agrawal, R., Imielinski, T., & Swami, A. (1993). Mining association rules between sets of items in large databases. 
Paper presented at the ACM SIGMOD Record, 22(2),207-216. 

3. Boucher-Ryan, P.D., and Bridge, D., 2006, “Collaborative Recommending using Formal Concept Analysis”, 
Knowledge-Based Systems, 19(5),309-315. 

4. Breese, J.S., Heckerman, D., and Kadie, C., (1998), “Empirical Analysis of  Predictive Algorithms for Collaborative 
Filtering”, Proceedings of the 14th Annual Conference on Uncertainty in Artificial Intelligence, 43-52. 

5. Balabanovic Y. and Y. Shoham(1997), “Fab: content-based, collaborative recommendation”, Communications of the 
ACM, Vol. 40, Issue 3, 66-72. 

6. Breiman, L.(1984), Friedman, J.H., Olshen , R.A. and Stone,C.J., Classification and Regression Trees, Wadsworth 
Belmont. 

7. Berry, M.J.A.,Linoff, G. S.(1997). “Data Mining techniques: For marketing, sales, and customer support.”New 
York:Wiley Computer. 

8. Charles J. Metelka (1990) “The Dictionary of Hospitality”, Travel and Tourism, N.Y.: Delmar Publishers Inc. 
9. D. Billsus and M. J. Pazzani, "Learning collaborative information filters," 1998,48. 
10. Fayyad, Piatetsky-Shapiro, et al. – (1996), “From Data Mining to knowledge Discovery: An Overview”. 



 

 

11. Goldberg, D., Nichols, D., Oki, B. M., & Terry, D. (1992). Using collaborative filtering to weave an information 
tapestry. Communications of the ACM, 35(12), 61-70. 

12. GOOD, N., SCHAFER, J. B., KONSTAN, J. A., BORCHERS, A., SARWAR, B. M., HERLOCKER, J. L., AND 
RIEDL, J. (1999). Combining collaborative filtering with personal agents for better recommendations. In Proceedings 
of the 16th National Conference on Artificial Intelligence (AAAI-99), J. Hendler, and D. Subramanian, Eds. AAAI 
Press, Menlo Park, Calif., 439–446. 

13.Grossberg, S. (1976a), "Adaptive pattern classification and universal recoding, I: Parallel development and coding of 
neural feature detectors", Biological Cybernetics 23, 121-134. 

14. Haubl, G. & Murray, K. B. (2005). Personalized product recommendations and consumer purchase decisions. 
15. Herlocker, J. L., Konstan, J. A., Terveen, L. G., & Riedl, J. T. (2004). Evaluating collaborative filtering recommender 

systems. ACM Transactions on Information Systems, 22(1), 5–53. 
 


