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Abstract 
The importance of analysis methods for heterogeneous dataset is increasing. In the data 
model where data semantics are expressed as labels, individual data of such dataset is 
usually annotated with multi-label or a set label. When ranks are given to labels of a set 
label to express the strength of relationship between data and the set label, data can be 
analyzed more precisely. Criteria for the strength of relationship between data and a set 
of labels can evaluate the relevance degree of data to an analysis subject qualitatively. 
The strength difference can be used to data analysis. The purpose of this paper is to 
verify the usefulness of the analysis method, which is based on the strength of 
relationship between data and an analysis subject, by analyzing synthetic ranked multi-
label data with the implemented analysis method. As the result of aggregations of data 
satisfying each of criteria, the change of the number of data becomes to be an index to 
measure the degree of importance, concentration and closure of the analysis subject. 
Moreover, the change of aggregate values of the quantitative attribute can be explained 
by the difference of criteria, and it gives useful information on the analysis subject. 
 

Keywords: Ranked Multi-Label, Synthetic Data, Analysis Method, Data Model, 
Python

2

地域分析　第58巻　第1・2合併号



 

 

[HUWCL14]

1
[BIK11] [LOPOW12] [WUWZYLZZ15]

[FUK10]

 

 

[KUF15]

[KUF15]

[SUS14] 

[TAIKS14]

II

III
IV

3

ランク付集合ラベルデータの分析手法と人工データによる有用性の検証



 

V
VI

 
1

[REPLDR14] [STDMLT11]

[BIK11] [LOPOW12] [WUWZYLZZ15]

3
{ }

[KU-
10]

 
[BIK11] [REPLDR14]

 
1 d l L = {l_1, , l_n}

d L (d ) (  )
l_1 l_2 l_2 l_1 l_2 l_1

l_2  l_1 l_2 l_1 l_2 l_1 l_2  l_1

l_1 l_2 l L
l L  

L_1 L_2 Rel_L_2 (L_1) = 
{l |l L_1, l' L_2, l'  l }

L L (d ) L Rel_L (L (d ))  
d L  

L (d ) d d L (d )
Primary Label d L (d )

Secondary Label L (d ) P (d )
S (d ) L (d )

d L (d )
 

[ 1] d L (d ) :P (d )   
[ 2] d L (d ) :L (d ) = P (d ) S (d ) 
[ 3] d L (d ) :P (d ) S (d ) =  
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Cities = {A1_city, A2_city, B1_city, B2_city, C1_city, C2_city} d
L (d ) = P (d ) S (d ) P (d ) = { l |l Cities } P (d )  S (d ) = { l 

|l Cities } P (d ) S (d ) = 6
2 1
0 6 (A1_city, 

A2_city, B1_city, B2_city, C1_city, C2_city) d_n (2,0,2,0,0,1)
A1_city B1_city C2_city

n A1_city B1_city
C2_city

3
Python A-1 Step1

0% 25%
0% 50%

A1_city
10% 20% 70%

A1_city
6

Step2 2 1 0 1
1 A1_city C2_city

0

2  
Step3 1

                                                  
1Python 3.7.3  

Root

A1_city

A_country

A2_city B1_city B2_city C1_city C2_city

B_country C_country
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200 2 A1_city C2_city
100

Step1 100
100

 

Input: :Number = 1,000,000  
:CitesList = [A1_city, A2_city, B1_city, B2_city, C1_city, C2_city] 

:RankList = [2: , 1: , 0: ] 
:Primary = [0%, , 25%] 
:Secondary = [0%, , 50%] 

Output: :dataset_labels 

1:  ffor i iin CitesList do 
2:  _i = Primary  
  _i = Secondary  
3:  _i = [ _i, _i,  

100%  _i  _i] 
4:  =   

[[ _A1_city], , [ _C2_city]] 

5: ffor i iin CitesList ddo 
6:  ffor j  from 1 tto Number  (=1,000,000) * 2 ddo  
7:    i j :l_i [j] =  

_i RankList 1  
8:   i :Labels_i = 

 [l_i [1], , l_i [2,000,000]] 
9:  = [Labels_A1_city, , Labels_C2_city] 

10: dataset = {'A1_city ':Labels_A1_city, , 'C2_city ':Labels_C2_city} 
11:  dataset  select * ffrom dataset where Labels_A1_city == 2 OOR, ,  

OR Labels_C2_city == 2  
12: iif number (dataset ) < 1,000,000 tthen  

 
else 
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A-2

Python

10 0 -10
5

100 6 2 1,000,000×6 
A_country B_country C_country

0,-10,10
5 100 2

d_n

n 2 n d_n

2 n
(9,10,-3,4,-4,-3) d_n (2,0,0,0,0,1) 5

d_n

Input: :dataset_labels 
:MeanList = [10: , 0: , -10: ] 

Output: :dataset_original 
1:  ffor i iin [A_country, B_country, C_country] ddo 

Mean_i = MeanList  
2: ffor j iin [A1_city, , C2_city] oof dataset_labels ddo 
3:  array_j = ( =Mean_i ( j i ),  = 5,  

 = nnumber (dataset_labels)) 1  
4: random = {'A1_random ':array_A1_city, , 'C2_random ':array_C2_city} 
 #random 1,000,000 6
5: numerical_value_column = 1 1,000,000
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6:  for k  from 1 tto 1,000,000 ddo 
7:  numerical_value_column [k] =  

 (random [k], = dataset_labels [k]) 
8: dataset_original  IInsert numerical_value_column tto dataset_labels  

as 'numerical_value ' 

 

 
 

2
L L = {A_county, B_country}

L L
A1_city

C2_city
3 6 2

2

L n n
m n/m

47 51
50 1 2/98

  

6
(A1_city, A2_city, B1_city, B2_city, C1_city, C2_city) d_n (2, 1, 

1, 0, 0, 0) A1_city A2_city B1_city
(A_country, B_country, C_country) (2, 1, 0)

4 A-4
Python  

                                                  
2 Python3.7.3 Pandas
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Input: dataset_original  
:A_country = ['A1_city', 'A2_city'], 

 B_country = ['B1_city', 'B2_city'], C_country = ['C1_city', 'C2_city'] 
Output: :
 dataset_transformation  

1: A_country_array = 1 1,000,000  
2: ffor i ffrom 1 tto nnumber (dataset_original ) ddo 
3:  dataset_original A1_city A2_city i  

A_county_array [i] = MMax ({A1_city[i], A2_city[i]}) 
4: B_country_array C_country_array 
5: dataset_transformation = {'A_country':A_country_array, 

'B_country':B_country_array, 'C_county':C_country_array, 
 dataset_original [numerical_value]}  

 

D L cnd cnd 
{LE PE PN LN } D D (L , cnd )

L = {A_county, B_country} LE PE PN LN 4 L
Python A-4

 
LE L

D (L , LE ) dataset_transformation
A_country B_country 2 1 PE

L D (L , PE ) A_country B-
_country 2 PN L

D (L , PN ) C_county 2 0
1 [ 1] A_country B_country

2 A_country B_country
LN L D (L , 
LN ) C_county 0  A_country B_country

 

D L L
A_country B_country

D L L
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C_country A_country B_country
A_country B_country

D L L
C_country A_country B_country
A_country B_country  

D LE PE PN LN L
L

 
D L  

:Index_Importance (D , L ) = |D (L , PE )| / |D (L , LE )|   
:Index_Concentration (D , L ) = |D (L , PN )| / |D (L , PE )|  
:Index_Exclusiveness (D , L ) = |D (L , LN )| / |D (L , PN )| 

0 1 1
 

Case1 Case10 10 6  

 
 

Case4 LE 893,888 818,228 PE
L 0.92 A_country B_country

92% A_country
B_country Case2 L 0.66

 
L Case6 A_country B_country

83% C_country A_country

Case1

Case2

Case3

Case4

Case5

Case6

Case7

Case8

Case9

Case10

LE PE PN LN
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B_country A_country B_country
Case2 0.59 4
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L Case1 A_country B_country

84% C_country A_coun-
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7 Case1 Case5

Case1 L

L L L
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A_country B_country
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C_county
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