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Abstract

Diversity is something that cannot be avoided in our lives and it lives in harmony with us. It has become 
common in a community that there appear diversification in culture, norms or policy, and even people’s 
daily lifestyle. With those personal senses, diversification of value as well as the abundance of lifestyles, 

people’s preferences, demands, perceptions and evaluations in relation with their living environment are also 
becoming more and more diversified. For that reason, it is necessary to clarify this diversity of urban residential 
lifestyles and make an evaluation of residential environment. In the beginning of 2013, questionnaire surveys and 
subjective evaluations of residential environment were performed in order to grasp the main factors of residential 
environment of some districts in Kitakyushu City, Japan. First in this paper, the regional residential environment 
characteristics and personal residential preference were analyzed. In the second part of this paper, the evaluation 
using GIS (Geographical Information System) database will be conducted to analyze the existence of public 
facilities and area land use. Finally, the results can be applied to the residential environment planning, 
development, and policy monitoring of the Asian cities.
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'LGLW�1RYLDQWR1��:HLMXQ�*DR���6RLFKLUR�.XURNL�
1 3K'�&DQGLGDWH��(QYLURQPHQWDO�(QJLQHHULQJ��7KH�8QLYHUVLW\�RI�.LWDN\XVKX��-DSDQ
���3URIHVVRU��(QYLURQPHQWDO�(QJLQHHULQJ��7KH�8QLYHUVLW\�RI�.LWDN\XVKX��-DSDQ

都市により、地域により、文化度、安
全性、便利さなどの環境は異なる。住
民たちはそれをどう評価するか。ア
ジアの都市作りの指針を探求する。

Living Environment Evaluation of Japanese 
Residential Area in Kitakyushu Japan

Part 1: Survey Result and Statistical Analysis

Introduction

(YHU\RQH�LQ�WKLV�ZRUOG�ZDV�ERUQ�ZLWK�GLIIHUHQW�DQG�
XQLTXH�SHUVRQDOLW\�� ,W�KDV�EHFRPH�FRPPRQ�WKDW� LQ�
RQH�FRPPXQLW\�WKHUH�DUH�PDQ\�NLQGV�RI�GLYHUVL¿FD-
WLRQ��VXFK�DV�LQ�FXOWXUH��QRUPV�DQG�SROLF\��DQG�HYHQ�
GDLO\�OLIHVW\OH��2Q�WKH�RWKHU�KDQG��UHVLGHQWLDO�HQYL-
URQPHQW�TXDOLW\�LV�RQH�RI�WKH�PDLQ�IDFWRUV�IRU�TXDOLW\�
RI�OLIH��DV�ZHOO�DV�WKH�PDLQ�VXSSRUW�IRU�WKH�HFRQRPLF�
DFWLYLWLHV��FXOWXUH�DQG�VRFLHW\��:LWK�WKH�GLYHUVL¿FD-
WLRQ�RI�SHUVRQDO�VHQVHV�RI�YDOXH�DV�ZHOO�DV�WKH�DEXQ-
GDQFH�RI�OLIHVW\OHV��SHRSOH¶V�SUHIHUHQFHV��GHPDQGV��
DQG�SHUFHSWLRQV�RI�WKHLU�OLYLQJ�HQYLURQPHQW�DUH�DOVR�

EHFRPLQJ�PRUH�DQG�PRUH�GLYHUVL¿HG�VR�LW�LV�KDUG�WR�
JUDVS��&RQVLGHULQJ�WKH�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�
UHVLGHQFH�DQG�OLIHVW\OH��WKLV�VWXG\�WULHG�WR�HOXFLGDWH�
WKH�FRQFHSW�RI�UHVLGHQWLDO�OLIHVW\OHV��HVSHFLDOO\�IURP�
WKH�SHUVSHFWLYH�RI�LWV�LQWHUUHODWLRQ�EHWZHHQ�UHVLGHQ-
WLDO� FKRLFH�� UHVLGHQWLDO� SUHIHUHQFH�� DQG� UHVLGHQWLDO�
VDWLVIDFWLRQ��
� 'HVSLWH�DQ�LQFUHDVLQJ�QXPEHU�RI�VWXGLHV�WKDW�PDQ\�
UHVHDUFKHUV�KDYH�SHUIRUPHG�WR�HYDOXDWH�UHVLGHQWLDO�
HQYLURQPHQW��DQG�VRPH�HYDOXDWLRQ�PRGHOV�DQG�LQGH[�
V\VWHPV�KDYH�EHHQ�SUHVHQWHG�RQ� WKH�HYDOXDWLRQ�RI�
UHVLGHQWLDO�DUHDV��RQO\�D�IHZ�KDYH�SDLG�DWWHQWLRQ�WR�
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WKH�LGHQWL¿FDWLRQ�RI� WKH�FRPSRQHQWV�WKDW� LQÀXHQFH�
WKH�GHJUHH�RI�UHVLGHQWLDO�VDWLVIDFWLRQ��DQG�WKH�OLWHUD-
WXUH�RQ�UHVLGHQWLDO�OLIHVW\OHV�LV�QRW�ULFK��HVSHFLDOO\�LQ�
$VLDQ�VRFLHWLHV�
� $�UHYLHZ�RI�WKH�OLWHUDWXUH�LQGLFDWHG�WKDW�WKH�FRQ-
FHSW�RI�UHVLGHQWLDO�VDWLVIDFWLRQ�KDV�EHHQ�XVHG�LQ�VHY-
HUDO�PHWKRGV��0RRUH���KDV�SURSRVHG�IRXU� OHYHOV�RI�
WKHRUHWLFDO�FRQVWUXFWLRQ�LQ�RUJDQL]LQJ�DQG�LQWHJUDWLQJ�
VWXGLHV�RI�UHVLGHQWLDO�HQYLURQPHQW��ZKLFK�DUH�FRQ-
FHSWXDO�RULHQWDWLRQ�� IUDPHZRUN��PRGHO�DQG� WKHRU\��
$PHULJR���SUHVHQWHG�D�WKHRUHWLFDO�DQG�SV\FKRORJLFDO�
DSSURDFK�WR�WKH�VWXG\�RI�UHVLGHQWLDO�VDWLVIDFWLRQ��DQG�
JDYH�JHQHUDO�YLHZ�RI�UHODWLRQVKLSV�EHWZHHQ�SHRSOH�
DQG� WKHLU� UHVLGHQWLDO� HQYLURQPHQW�� 6PLWK���� LQYHV-
WLJDWHG�WKH�SK\VLFDO�HOHPHQWV�WKDW�FRQWULEXWH�WR�WKH�
TXDOLW\�RI�FRPPXQLW\�DQG�HVWDEOLVKHG�D�IUDPHZRUN�
IRU�XQGHUVWDQGLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�TXDOLW\�RI�
XUEDQ�HQYLURQPHQW�DQG�LWV�SK\VLFDO�IRUP�RU�GHVLJQ��
:KLOH�%RQDLXWR�DQG�%RQQHV���DOVR�LGHQWL¿HG�FOXVWHUV�
RI�UHVLGHQWV�ZKR�XVH�WKH�FLW\�LQ�GLIIHUHQW�ZD\V�DQG�
ZKR�GLIIHU� LQ� WKHLU�SHUFHSWLRQV�DQG�HYDOXDWLRQV�RI�
QHLJKERUKRRG�DWWULEXWHV�� ,Q� -DSDQ��0RULWD��� GHYHO-
RSHG�HQYLURQPHQWDO�LQGLFHV�DFFRUGLQJ�WR�WKH�XUEDQ�
UHVLGHQW¶V�HYDOXDWLRQ�EDVHG�RQ�TXDOLWDWLYH�TXHVWLRQ-
QDLUH�DQG�TXDQWLWDWLYH�GDWD�RI�GLIIHUHQW�DVSHFWV�RI�WKH�
HQYLURQPHQW�LQ�VRPH�DUHD�RI�.LWDN\XVKX��,Q�&KLQD��
*H� DQG� +DNDR��� GHYHORSHG� D� OLYLQJ� HQYLURQPHQW�
HYDOXDWLRQ�PRGHO�EDVHG�RQ� UHVLGHQWLDO�SUHIHUHQFHV�
DQG�FRPSDUHG�WZR�ELJ�FLWLHV�LQ�WKH�&KDQMLDQJ�GHOWD�
UHJLRQ��
� ,Q�WKLV�UHVHDUFK��WKURXJK�WKH�FDVH�VWXG\�RI�.LWDN\-
XVKX�&LW\�LQ�-DSDQ��TXHVWLRQQDLUH�VXUYH\V�DQG�VXE-
MHFWLYH�HYDOXDWLRQV�RQ�UHVLGHQWLDO�HQYLURQPHQW�ZHUH�
SHUIRUPHG��LQ�RUGHU�WR�JUDVS�WKH�PDLQ�IDFWRUV�LQÀX-
HQFLQJ� WKH� UHVLGHQWLDO� HQYLURQPHQW�RI� ORFDO� FLWLHV��
DQG�HVWDEOLVK�WKH�VXLWDEOH�HYDOXDWLRQ�LQGH[�V\VWHP��
7KH�UHJLRQDO�UHVLGHQWLDO�HQYLURQPHQW�FKDUDFWHULVWLFV�
DQG� W\SHV� RI� SHUVRQDO� UHVLGHQWLDO� SUHIHUHQFH�ZHUH�
DOVR� DQDO\]HG�� VR� WKDW� WKHLU� LQÀXHQFH� RQ� UHVLGHQ-
WLDO�HQYLURQPHQW�HYDOXDWLRQ�FRXOG�EH�JUDVSHG��7KH�
UHVXOWV�FDQ�EH�DSSOLHG�WR�WKH�UHVLGHQWLDO�HQYLURQPHQW�
SODQQLQJ��FRQVWUXFWLRQ�DQG�PRQLWRULQJ�RI�RWKHU�ORFDO�
FLWLHV�LQ�$VLD�VXFK�DV�,QGRQHVLD��7KDLODQG��DQG�9LHW-

QDP��HIIHFWLYHO\�DQG�HI¿FLHQWO\�
� 7KH�VXUYH\�RI�UHVLGHQWLDO�HQYLURQPHQW�HYDOXDWLRQ�
LQ�DOO�.LWDN\XVKX�&LW\�ZDV�LQLWLDWHG�LQ�WKH�EHJLQQLQJ�
RI�������$V�WKH�¿UVW�VWHS��HLJKW�UHVLGHQWLDO�DUHDV�IURP�
.LWDN\XVKX�&LW\�ZHUH�VHOHFWHG�DV�VDPSOH�DUHDV��DQG�
VRPH� UXGLPHQWDO� UHVHDUFK�ZDV� SHUIRUPHG��2Q� WKH�
EDVLV�RI�WKH�UXGLPHQWDO�UHVXOWV��WKH�RYHUDOO�UHVHDUFK�
RI�WKH�ZKROH�RI�.LWDN\XVKX�&LW\�ZHUH�FDUULHG�RXW�WR�
HVWDEOLVK� WKH�VXLWDEOH�HYDOXDWLRQ� LQGH[�V\VWHP�DQG�
HYDOXDWLRQ� PRGHO� ZKLOH� FRQVLGHULQJ� WKH� UHJLRQDO�
FKDUDFWHULVWLFV�DQG�SHUVRQDO�UHVLGHQWLDO�SUHIHUHQFH��
�)LJ����

Questionnaire Outline
7KH�TXHVWLRQQDLUH�VXUYH\�ZDV�FDUULHG�LQ�DOO���UHVL-
GHQWLDO�DUHDV� �HOHPHQWDU\�VFKRRO�DUHDV��RI�.LWDN\-
XVKX� &LW\� EHWZHHQ� 'HFHPEHU� ����� DQG� -DQXDU\�
������$OWRJHWKHU������UHVLGHQWV�IURP�WKH���UHVLGHQ-
WLDO� DUHDV� DQG���GLVWULFWV�RI�.LWDN\XVKX�&LW\�ZHUH�
VHOHFWHG� GXH� WR� WKH� KLJK� QXPEHU� RI� VWXGHQWV� DQG�
ZHUH�VHQW�D�TXHVWLRQQDLUH�ZLWK�FRRSHUDWLRQ�RI�VFKRRO�
WHDFKHUV��7DEOH� �� VKRZV� WKH� VDPSOH� QXPEHUV� DQG�
UHVSRQVH�SHUFHQWDJHV�IRU�HDFK�UHVLGHQWLDO�DUHD��7KH�
UHVSRQVH� SHUFHQWDJHV� GLIIHUHG� VLJQL¿FDQWO\� DFURVV�
UHVLGHQWLDO�DUHDV��UDQJLQJ�IURP������WR��������DQG�
WKH�RYHUDOO�UHVSRQVH�SHUFHQWDJH�LV���������)LJ����
� 7DEOH���VKRZV�WKH�PDLQ�FRQWHQWV�RI�WKH�TXHVWLRQ-
QDLUH�VXUYH\��ZKLFK�LV�GLYLGHG�LQWR�¿YH�SDUWV�ZLWK�D�
WRWDO�RI����TXHVWLRQV�

Table 1  Questionnaire Contents

4XHVWLRQQDLUH�
&DWHJRULHV 4XHVWLRQQDLUH�&RQWHQWV 4XHVWLRQ�

1XPEHU
+RXVLQJ�
&KDUDFWHULVWLF
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FRQVWUXFWLRQ�\HDU�

�

/LIHVW\OH
3XEOLF�WUDQVSRUWDWLRQ�FKRLFHV��
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DFWLYLWLHV��SDUN�DFWLYLWLHV�

��

(QYLURQPHQW�
(YDOXDWLRQ

$PHQLW\��6DIHW\��+HDOWK��DQG�
&RQYHQLHQFH�HYDOXDWLRQ� ��

5HVLGHQWLDO�
3UHIHUHQFH

3HUVRQDO�SUHIHUHQFHV�FRQFHUQLQJ��
$PHQLW\��6DIHW\��+HDOWK��DQG�
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)XWXUH�
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&LWL]HQ�QHHGV��IDFLOLWLHV�
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Index System and Evaluation Model 
for Residential Environment
(a) Hierarchical multi-attribute index system
$W�WKH�EHJLQQLQJ�RI���������UHVLGHQWLDO�DUHDV�IURP���
GLIIHUHQW�GLVWULFWV�LQ�.LWDN\XVKX�&LW\�ZHUH�VHOHFWHG�

DV�VDPSOH�DUHDV��DQG�D�TXHVWLRQQDLUH�VXUYH\�ZDV�SHU-
IRUPHG�DV�WKH�UXGLPHQWDU\�UHVHDUFK��&RQVLGHULQJ�WKH�
UHJLRQDO�SURSHUWLHV�RI�.LWDN\XVKX�&LW\��VXFK�DV�WKH�
SURSHUWLHV�RI�QDWXUH��JHRJUDSK\��FXOWXUH��HFRQRP\��
WUDQVSRUWDWLRQ��DQG�GHVLJQ�IDFWRUV��DV�ZHOO�DV�WKH�YDUL-

Data Base 

Survey 

Analysis 

Result 

Questionnaire on the residential environment of 7 
districts in Kitakyushu City 

 Residential 
environment 

characteristics 
  

Direction concerning the sustainable 
development and improvement of urban 

residential areas 

 Environmental condition evaluation 

 Environmental 
condition evaluation 

  

Multiple Regression 
analysis  

 Factors of residential choice and preference 

Correlation 
analysis 

Cluster 
analysis GIS�

Fig. 1  Research Flow Chart

Fig. 2  Location and feedback number of investigated area in Kitakyushu

Figure2. Location and feedback number of investigated area in Kitakyushu 
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DQFH�LQ�SHUVRQDO�OLIH�VW\OH�RI�ORFDO�FLWLHV�ZKLFK�DUH�
TXLWH�GLIIHUHQW�IURP�ELJ�FLWLHV�����LWHPV�RQ�UHVLGHQ-
WLDO�HQYLURQPHQW�TXDOLWLHV�ZHUH�VHW�XS�DV�TXHVWLRQV�LQ�
WKH�VXUYH\��$IWHU�WKH�3ULQFLSOH�&RPSRQHQW�$QDO\VLV�
RQ�WKHVH�LWHPV����FRPSRQHQWV�ZHUH�DEVWUDFWHG��ZKLFK�
ZHUH�FRQYHQLHQFH��DPHQLW\��KHDOWK��DQG�VDIHW\�
� :+2� �:RUOG� +HDOWK� 2UJDQL]DWLRQ�� GHILQHG�
KHDOWK�DV�³D�FRPSOHWH�VWDWH�RI�SK\VLFDO��PHQWDO��DQG�
VRFLDO�ZHOO�EHLQJ´�DQG�LQ�DFFRUGDQFH�IRXU�FRQFHSWV�
RI�UHVLGHQWLDO�HQYLURQPHQW�WR�VDWLVI\�WKH�EDVLF�OLYLQJ�
UHTXLUHPHQWV�RI�KXPDQ�EHLQJV�ZHUH�¿UVW�SUHVHQWHG�
LQ�������ZKLFK�DUH�VDIHW\��KHDOWK��FRQYHQLHQFH�DQG�
DPHQLW\��7KHQ�WKH�KLHUDUFKLFDO�PXOWL�DWWULEXWH�LQGH[�
V\VWHP� DQG� HYDOXDWLRQ� PRGHO� ZHUH� HVWDEOLVKHG�
LQ� �� OHYHOV�� GHVFULEHG� LQ� )LJ�� ���7KH� DWWULEXWHV� RI�
HDFK�OHYHO�ZHUH�GHVLJQHG�RQ�WKH�EDVLV�RI� WKH�SULQ-
FLSOH�FRPSRQHQW�DQDO\VLV�¿QLVKHG�E\�WKH�UXGLPHQWDO�
UHVHDUFK��DV�ZHOO�DV�FRQVLGHULQJ�WKH�UHVLGHQWLDO�FRQ-
FHSWV�SUHVHQW�E\�:+2�
� $FFRUGLQJ�WR�WKLV�LQGH[�V\VWHP��³VDWLVIDFWLRQ�ZLWK�
UHVLGHQWLDO�HQYLURQPHQW´��VWDJH����GHSHQGV�RQ�VDW-
LVIDFWLRQ�ZLWK�³FRQYHQLHQFH�´�³DPHQLW\�´�³VDIHW\�´�
³KHDOWK´�DQG�³FRPPXQLW\´��VWDJH�����$WWULEXWHV�RI�
VWDJH���DUH�DVVXPHG�WR�GHSHQG�RQ�VDWLVIDFWLRQ�ZLWK�
QLQH� VWDJH� �� DWWULEXWHV�� )RU� H[DPSOH�� ³DPHQLW\´�
�VWDJH���� LV�DVVXPHG� WR�GHSHQG�RQ�³$�´� �DPHQLW\�
ZLWK�QDWXUDO�HQYLURQPHQW���³$�´��DPHQLW\�RI�RSHQ�
VSDFH���DQG�³$�´��DPHQLW\�RI�QHLJKERUKRRG��ZKLFK�
LV�LQFOXGHG�LQ�VWDJH����)XUWKHUPRUH��HDFK�RI�WKH����
DWWULEXWHV�RI�VWDJH���LV�GHFRPSRVHG�LQWR�VRPH�ORZHU�
OHYHO�DWWULEXWHV�LQ�VWDJH����)RU�LQVWDQFH��³&�´�RI�VWDJH�
���FRQYHQLHQFH�RI�GDLO\�OLIH��LV�DVVXPHG�WR�GHSHQG�
RQ���DWWULEXWHV�RI�VWDJH����VXFK�DV�³FRQYHQLHQFH�IRU�
DFFHVVLQJ� EXV�´� DQG� ³FRQYHQLHQFH� IRU� DFFHVVLQJ�
WUDLQ�´

(b) Evaluation results
7DEOH���VKRZV�WKH�SHUVRQDO�DWWULEXWHV�DQG�UHVLGHQWLDO�
FRQGLWLRQV�RI�WKH���GLVWULFWV�UHVSHFWLYHO\��7KH�IDPLO\�
PHPEHU�RI�WKH�VXUYH\�VXEMHFW�LV�PRVWO\������SHUVRQV�
SHU�KRXVH�DQG�WKH�DJH�UDQJH�LV�PDLQO\�IURP�WKH���V�
WR���V��+RXVH�W\SH�DUH�GRPLQDWHG�E\�PXOWLSOH�DSDUW-
PHQW� RYHUDOO� EXW� LQ� VRPH� GLVWULFW� GHWDFKHG� KRXVH�

QXPEHU�LV�KLJKHU��2WKHU�UHVLGHQWLDO�FRQGLWLRQV�VXFK�
DV�ÀRRU�VSDFH�DQG�\HDUV�RI�UHVLGHQFH�DUH�DOVR�VKRZQ�
LQ�7DEOH���EHORZ��

Table 2  Questionnaire Results on Residential Environment 
Condition

� 2Q�VLWH� UHVLGHQWV� ZHUH� DVNHG� WR� HYDOXDWH� WKHLU�
SUHVHQW� UHVLGHQWLDO� VLWXDWLRQ� ZLWK� UHVSHFW� WR� UHVL-
GHQWLDO�VDWLVIDFWLRQ�RQ�PXOWL�DWWULEXWHV��(YDOXDWLRQV�

Table 2 Questionnaire Results on Residential Environment 
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Fig.3  Evaluation Method on Residential Environment
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ZHUH�JLYHQ�LQ� WHUPV�RI�VDWLVIDFWLRQ�GHJUHH�HOLFLWHG�
IURP�³YHU\�PXFK´����VFRUH��WR�³QRW�DW�DOO´�����VFRUH���
7KURXJK�WKH�VXUYH\��UHVLGHQWLDO�HQYLURQPHQW�VLWXD-
WLRQ�HYDOXDWHG�E\�UHVLGHQWV�DOO�RYHU�.LWDN\XVKX�&LW\�
FDQ�EH�JUDVSHG�
� 7KH�PHDQ�VFRUHV�DQG�VWDQGDUG�GHYLDWLRQV�RI�DWWUL-
EXWHV�RI�VWDJH���DQG�VWDJH���DUH�SUHVHQWHG�LQ�7DEOH����
ZKLFK�LQGLFDWH�WKH�GHJUHH�RI�VDWLVIDFWLRQ�ZLWK�YDUL-
RXV�UHVLGHQWLDO�DWWULEXWHV��,W�FDQ�EH�VHHQ�WKDW�WKH�RYHU-
DOO�HYDOXDWLRQ�RI�UHVLGHQWLDO�HQYLURQPHQWDO�TXDOLW\�LQ�
WHUPV�RI�³VDWLVIDFWLRQ�ZLWK�UHVLGHQWLDO�HQYLURQPHQW´�
UHYHDOHG�WKDW�UHVLGHQWV�ZHUH�IDLUO\�VDWLV¿HG�ZLWK�WKH�
TXDOLW\�RI�UHVLGHQWLDO�HQYLURQPHQW��ZLWK�WKH�DYHUDJH�
VFRUH��VWDQGDUG�GHYLDWLRQ��RI��������������ZKLFK�LV�
FORVH�WR�WKH�PLGSRLQW�RI�WKH�SRLQW�VFDOH���������7KH�
VFRUHV�RI�DPHQLW\��VDIHW\��KHDOWK��DQG�FRQYHQLHQFH�
DUH�����������������������������������������DQG������
��������UHVSHFWLYHO\�

�F��+LHUDUFKLFDO�PXOWL�DWWULEXWH�HYDOXDWLRQ�PRGHO
7KH�UHODWLYH�LPSRUWDQFH�RI�HDFK�UHVLGHQWLDO�DWWULEXWH�
LV�DVVHVVHG�E\�PHDQV�RI�PXOWLSOH�UHJUHVVLRQ�DQDO\VLV�
WR�¿QG�WKH�PDLQ�IDFWRUV� LQÀXHQFLQJ�WKH�UHVLGHQWLDO�
HQYLURQPHQW� HYDOXDWLRQV� RI� .LWDN\XVKX�� (YDOXD-
WLRQV�RI�KLJKHU�OHYHO�DWWULEXWHV�ZHUH�UHJUHVVHG�RQ�WKH�

HYDOXDWLRQV�RI�WKH�ORZHU�OHYHO�DWWULEXWHV��7KH�UHODWLYH�
LPSRUWDQFH�RI�YDULRXV�UHVLGHQWLDO�DWWULEXWHV�FDQ�EH�
UHYHDOHG�LQ�WHUPV�RI�FRHI¿FLHQW�E�VKRZQ�LQ�7DEOH���
� ,W�VKRZV�WKDW�������RI�WKH�YDULDQFH�LQ�WKH�DVVHVV-
PHQW�RI�³UHVLGHQWLDO� VDWLVIDFWLRQ´� �VWDJH����FDQ�EH�
H[SODLQHG�E\�WKH�IRXU�VWDJH���DWWULEXWHV��6DWLVIDFWLRQ�
ZLWK�³DPHQLW\´�DSSHDUHG�WR�EH�WKH�PRVW�LPSRUWDQW�
DWWULEXWH��5� ��������WKHQ�FRPH�WKH�DWWULEXWHV�RI�VDW-
LVIDFWLRQ�ZLWK�³KHDOWK�´�³VDIHW\´�DQG�³FRQYHQLHQFH´�
�5� ������� 5� ������� 5� ��������7KUHH� DWWULEXWHV�
$���$��DQG�$���VWDJH����FDQ�H[SODLQ�����RI�WKH�YDUL-
DQFH�LQ�VDWLVIDFWLRQ�ZLWK�DPHQLW\�
� $PHQLW\� RI� ³QHLJKERXUKRRG´� DSSHDUV� PRUH�
LPSRUWDQW� WKDQ� DPHQLW\� RI� ³QDWXUDO� HQYLURQPHQW´�
DQG�³RSHQ�VSDFH�´�7KH�WKUHH�VWDJH���DWWULEXWHV�+���
+���DQG�+��DSSHDUV� WR�H[SODLQ�������RI� WKH�YDUL-
DQFH�LQ�VDWLVIDFWLRQ�ZLWK�³KHDOWK´��VWDJH�����LQ�ZKLFK�
KHDOWK�RI�³VRXQG´�VHHPV�WR�EH�PXFK�PRUH�LPSRUWDQW�
WKDQ�³DLU´�DQG�³ZDWHU�´�$V� WR� WKH�VDWLVIDFWLRQ�ZLWK�
VDIHW\��VWDJH�����WKH�WKUHH�DWWULEXWHV�6���6���DQG�6��
�VWDJH����FDQ�H[SODLQ�DERXW�������RI�WKH�YDULDQFH��
LQ�ZKLFK�VDIHW\�RI�³GLVDVWHU´�VHHPV�PRUH�LPSRUWDQW�
WKDQ�VDIHW\�LQ�³PRELOLW\´�DQG�³FULPH�´
� )URP�WKH�DERYH�DQDO\VLV��LW�PD\�DOVR�EH�QRWHG�WKDW�
WKH�PRGHO�¿WQHVV��5���LV�TXLWH�KLJK��ZKLFK�LV�LQGLFDW-

 

Table 3. Evaluation Results on Residential Environment 

 

 

 

Area 

Stage 1 Stage 2 

Comprehensive 

satisfaction 

Amenity Safety Health Convenience 

Yahatahigashi Mean 0.67 1.06 -0.12 0.97 1.45 

S.D. 0.92 1.00 1.14 0.95 0.79 

Yahatanishi Mean 0.52 0.82 -0.02 0.69 0.91 

S.D. 1.09 1.07 1.13 1.13 0.99 

Kokurakita Mean 0.98 1.04 0.02 0.96 1.26 

S.D. 0.80 0.92 1.11 1.01 0.85 

Kokuraminami Mean 0.71 1.09 -0.12 0.91 1.11 

S.D. 0.97 0.85 1.11 0.96 0.79 

Tobata Mean 0.32 0.35 -0.08 0.66 1.23 

S.D. 1.04 1.19 1.11 1.04 0.90 

Wakamatsu Mean 0.91 1.20 0.18 0.97 0.65 

S.D. 0.78 0.83 1.04 0.93 1.06 

Moji Mean 0.69 1.08 -0.11 1.05 1.14 

S.D. 1.02 1.00 1.14 0.85 0.85 

Kitakyushu City 

(Total) 

Mean 0.66 0.94 -0.03 0.86 1.03 

S.D. 0.99 1.02 1.11 1.00 0.94 
 

 

Table 3  Evaluation Results on Residential Environment
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LQJ�WKDW�WKH�KLHUDUFKLFDO�PXOWL�DWWULEXWHV�LQGH[�V\V-
WHP�HVWDEOLVKHG�LQ�WKLV�VWXG\�FDQ�RIIHU�D�SURPLVLQJ�
DQG�YDOXDEOH� WKHRUHWLFDO� IUDPHZRUN� IRU�PRGHOOLQJ�
UHVLGHQWLDO�HQYLURQPHQW�TXDOLW\��2XU�TXHVWLRQQDLUH�
HQGHG�ZLWK�WKH�TXHVWLRQ�³$UH�WKHUH�DQ\�RWKHU�LWHPV�
QRW�PHQWLRQHG�LQ�WKH�TXHVWLRQQDLUH�WKDW�ZLOO�DIIHFW�
WKH� UHVLGHQWLDO� HQYLURQPHQW� TXDOLW\� LQ� \RXU� OLIH"´�
$OPRVW� QRQH�RI� WKH� DQVZHUV� LQFOXGHG� VXFK� LWHPV��
ZKLFK� VKRZV� WKDW� WKH� SUHVHQW�PRGHO� KDV� FDSWXUHG�
PRVW�DWWULEXWHV�RI�UHVLGHQWLDO�HQYLURQPHQW�TXDOLW\�

Influence of Personal Residential 
Preference on Residential Environ-
ment Evaluation
(a) Types of residential preference
,Q�RUGHU�WR�LGHQWLI\�WKH�SHUVRQDO�UHVLGHQWLDO�SUHIHU-
HQFH��WKHUH�DUH����FKRLFHV�SUHVHQWHG�IRU�WKH�UHVLGHQWV�
DERXW� WKHLU� SUHIHUHQFH�ZKHQ� FKRRVLQJ� WKH� SUHVHQW�
GZHOOLQJ��LQFOXGLQJ�UHVLGHQWLDO�FRQYHQLHQFH�IDFWRUV�
���������DPHQLW\�DQG�FRPIRUW� IDFWRU� ��������� VDIHW\�
IDFWRU� ����������� FRPPXQLW\� IDFWRU� ����� DQG� ������
HFRQRPLF�IDFWRU�������DQG�RWKHU�IDFWRU�VXFK�DV�JRRG�
GHVLJQ� ������JRRG� OHLVXUH� ������DQG�VSHFLDO�DWWDFK-
PHQW�������

� )LUVW�� LQ� RUGHU� WR� IRFXV� RQ� UHVLGHQWLDO� HQYLURQ-
PHQW� LWVHOI�� WKH�SULQFLSOH� FRPSRQHQW� DQDO\VLV�ZDV�
SHUIRUPHG�FRQVLGHULQJ�RQO\�UHVLGHQWLDO�HQYLURQPHQW�
IDFWRUV��$QDO\VLV�ZDV�SHUIRUPHG�E\�6366�������E\�
H[WUDFWLRQ�PHWKRG�RI�3ULQFLSOH�&RPSRQHQW�$QDO\VLV��
DQG�URWDWLRQ�RI�Varimax with Kaiser Normalization��
)URP� WKH� UHVXOWV� VKRZQ� LQ� WDEOH� ��� ¿YH� SULQFLSOH�
FRPSRQHQWV�KDYH�EHHQ�H[WUDFWHG���VW²$PHQLW\���
6DIHW\���QG²&RQYHQLHQFH�UHODWHG�WR�FKLOGUHQ¶V�HGX-
FDWLRQ�DQG�WKH�HFRQRP\���UG²&RQYHQLHQFH�RI�GDLO\�
PRELOLW\���WK²&RPPXQLW\�DQG�RWKHU���WK²+HDOWK��
$FFRUGLQJ�WR�WKHVH�UHVXOWV��WKH�PDLQ�SUHIHUHQFHV�RI�
VHOHFWLQJ� GZHOOLQJV� DUH� LQ� WKH� RUGHU� RI� DPHQLW\���
VDIHW\��FRQYHQLHQFH��VDIHW\��KHDOWK��FRPPXQLW\�DQG�
HFRQRPLF��7KH�WRWDO�YDULDQFH�VKRZV�WKDW�WKH�DERYH�
ILYH� SULQFLSOH� FRPSRQHQWV� FDQ� H[SODLQ� WKH� UHVL-
GHQWLDO�SUHIHUHQFH�TXLWH�ZHOO��ZLWK� WKH�FXPXODWLYH�
��������DQG�WKH�¿UVW�DQG�VHFRQG�IDFWRUV�DFFRXQWHG�
IRU����������7DEOH���

(b) Patterns of residential preference 
,Q�RUGHU�WR�DQDO\]H�WKH�SHUVRQDO�SUHIHUHQFH�UHVLGHQ-
WLDO�W\SH��WKH�VFDWWHU�SORW�RI�WKH�GLVWULEXWLRQ�RI�FRP-
SRQHQW�YDOXH�RI�WKH��VW�DQG��QG�IDFWRUV��ZKLFK�FDQ�

 

 

 

 

Table 4 Multiple Regression Analysis Result 

 

 

 

 

 

 

 

 

 Regression equation R square 

Comprehensive Y= 0.229A + 0.209S + 0.190H + 0.139C + 0.667 R2= 0.807 

Amenity Y= 0.439A3 + 0.224A1 + 0.235A2 + 0.410 R2= 0.700 

Safety Y= 0.451S3 + 0.383S2 + 0.204S1 - 0.108 R2= 0.694 

Health Y= 0.482H2 + 0.317H3 + 0.177H1 + 0.085 R2= 0.755 

Convenience Y= 0.420C2 + 0.262C3 + 0.337C1 - 0.025 R2= 0.615 

Stage 3 Stage 2 Stage 1 

Satisfaction 
on 

residential 
environment 

Amenity 

Safety 

Health 

Convenience 

R2 = 0.807 

R2 = 0.755 

R2 = 0.615 

R2 = 0.694 

R2 = 0.807 

A1 

A2 

A3 
S1 

S2 

S3 H1 

H2 

H3 C1 

C2 

C3 

Table 4  Multiple regression analysis result
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H[SODLQ� DERXW�KDOI� RI� WKH� FRQWULEXWLRQ�RI� WKH� WRWDO�
IDFWRUV��RI�HDFK�UHVLGHQW� LV�SORWWHG� LQ�¿JXUH���� WKH�
;�D[LV�LV�WKH��VW�IDFWRU��DPHQLW\���VDIHW\���<�D[LV�LV�
WKH��QG�IDFWRU��FRQYHQLHQFH���7KXV����JURXS�SDWWHUQV�
FDQ�EH�LGHQWL¿HG��ZKLFK�DUH�*URXS�,��DPHQLW\�DQG�
VDIHW\�W\SH���*URXS�,,��FRQYHQLHQFH�W\SH���*URXS�,,,�
�FRPSUHKHQVLYH�W\SH��DPHQLW\�VDIHW\�FRQYHQLHQFH��
DQG�*URXS�,9��RWKHU�W\SH����)LJ�����7DEOH���

(c) Analysis of group characteristic 
,Q� RUGHU� WR� XQGHUVWDQG� WKH� FKDUDFWHULVWLFV� RI� HDFK�
JURXS��WKH�VDWLVIDFWLRQ�VFRUHV�DQG�LPSRUWDQFH��SUHI-
HUHQFH��VFRUHV�IURP���W\SHV�RI�JURXS�ZHUH�DQDO\]HG��
DV�VKRZQ�LQ�7DEOHV���DQG����(DFK�JURXS�FKDUDFWHULV-
WLF�LV�SUHVHQWHG�EDVHG�RQ�WKHVH�WZR�MXGJPHQWV��VDWLV-
IDFWLRQ�W\SH�DQG�SUHIHUHQFH�W\SH��

Table 5  Principal Component Analysis*

 
Table 5 Principal Component Analysis on Residential Preferences 

 

 

Variance Factor 
Component 

1 2 3 4 5 

1. Convenience of shopping 0.287 -0.059 0.567 0.016 0.318 

2. Convenience of commuting 0.071 0.039 0.82 0.12 -0.016 

3. Nearby the workplace -0.042 0.218 0.739 0.04 -0.106 

6. Beauty of nature 0.461 0.597 0.123 -0.211 -0.061 

7. Beauty of city/town 0.546 0.61 0.044 -0.163 -0.119 

8. Noise and air quality of outdoor 0.74 0.181 0.046 -0.024 -0.1 

9. Sunshine and ventilation are good 0.615 0.036 0.122 0.201 0.038 

10. Safety from disaster is high 0.681 0.143 0.153 0.027 0.108 

11. Nearby the parent’s house (independent) 0.103 0.161 -0.001 -0.029 0.8 

12. Security of crimes is good 0.722 0.026 0.05 0.114 0.149 

13. Safety of walking, bicycle, and car are high 0.674 0.102 0.147 0.164 0.305 

15. Cleanliness is high 0.636 0.294 0.019 0.178 0.126 

16. Social connection is good 0.285 0.578 0.039 0.14 0.212 

17. Educational environment is good for children 0.548 0.22 0.028 0.138 -0.045 

18. Economic reason (house price and rent) 0.182 -0.022 0.1 0.726 0.086 

19. House design is good 0.171 0.209 0.077 0.777 -0.066 

20. Good for leisure 0.062 0.685 0.184 0.33 0.181 

21. There is inner attachment -0.002 0.591 0.155 0.113 0.492 

Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization. 

*Factor with lower than 0.5 value were eliminated in the table 

 
Principal 

Component Initial Eigen-values % of Variance Cumulative % 
1 6.28 29.93 29.93 
2 1.76 8.37 38.29 
3 1.43 6.79 45.09 
4 1.27 6.03 51.13 
5 1.04 4.96 56.08 

 

*Factor with lower than 0.5 value were eliminated in the table

Table 6  Residential preference group

*URXS�SDWWHUQ 1XPEHU 3HUFHQWDJH����
, �� ����
,, ��� �����
,,, ��� �����
,9 �� ����
7RWDO� ��� ���

Fig. 4  Scatter Plot of component value of factor 1 and 2

Figure 4 Scatter Plot of Component value of factor 1 and 2 

 

 
Group pattern Number Percentage (%) 

I 61 6.55 
II 226 24.27 
III 582 62.51 
IV 62 6.66 

Total  931 100 
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Figure 5 Group Characteristic upon the satisfaction type 
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Fig. 5  Group characteristic upon satisfaction type

Figure 5 Group Characteristic upon the satisfaction type 
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Group I: Amenity and safety type
7KH�HYDOXDWLRQ�RQ�VDWLVIDFWLRQ�DQG�LPSRUWDQFH�RI�WKH�
DPHQLW\�DWWULEXWH�DUH�ERWK�TXLWH�KLJK�DPRQJ�DOO�W\SHV��
PXFK�KLJKHU�WKDQ�WKH�FRPSUHKHQVLYH�VFRUH�RI�WRWDO�
VDPSOHV��7KH�VDPH�WHQGHQF\�FDQ�EH�QRWHG�LQ�WKH�FDVH�
RI�WKH�VDIHW\�DWWULEXWH��ZKHUH�LPSRUWDQFH�HYDOXDWLRQ�
LV�DERYH�DYHUDJH��DQG�WKH�VDWLVIDFWLRQ�HYDOXDWLRQ�LV�
WKH�KLJKHVW�DPRQJ�WKH���W\SHV��2Q�WKH�RWKHU�KDQG��
WKH�HYDOXDWLRQ�RI�FRQYHQLHQFH�LV�WKH�ORZHVW�DPRQJ�
DOO�W\SHV��ZKLFK�PD\�LOOXVWUDWH�WKH�GLI¿FXOW\�LQ�SXU-
VXLQJ�WKH�VDWLVIDFWLRQ�ZLWK�DPHQLW\��VDIHW\�DQG�FRQ-
YHQLHQFH�VLPXOWDQHRXVO\��)DPLOLHV�LQ�JURXS�,�UHJDUG�
DPHQLW\�DQG�VDIHW\�DV�WKHLU�¿UVW�SUHIHUHQFH��DQG�WKLV�
VHHPV�WR�KDYH�EHHQ�UHDOL]HG��ZKLOH�WKH�DVSHFW�RI�FRQ-
YHQLHQFH�LV�FRPSURPLVHG�

Table 7  Evaluation on residential satisfaction by group

6DWLVIDFWLRQ�W\SH , ,, ,,, ,9
$��$PHQLW\ ���� ���� ���� �����
6��6DIHW\ ���� ����� ���� �����
+��+HDOWK ���� ���� ���� ����
&��&RQYHQLHQFH ����� ���� ���� �����
&R��&RPSUHKHQVLYH ���� ����� ���� �����

Group II: Convenience type
7KLV�W\SH�LV�IRFXVHG�RQ�FRQYHQLHQFH��DQG�WKH�HYDOX-
DWLRQ�RI�FRQYHQLHQFH�LPSRUWDQFH�LV�WKH�KLJKHVW��,W�LV�
DOVR�VKRZQ�WKDW�WKH�VDWLVIDFWLRQ�HYDOXDWLRQ�RI�FRQYH-
QLHQFH�LV�TXLWH�KLJK��PXFK�KLJKHU�WKDQ�DYHUDJH��7KH�
LPSRUWDQFH�RI�HYDOXDWLRQ�RI�DPHQLW\�DQG�VDIHW\�DUH�
WKH�ORZHVW��DQG�VDWLVIDFWLRQ�ZLWK�DPHQLW\�DQG�VDIHW\�
DUH�DOVR�TXLWH�ORZ�DPRQJ���W\SHV��PXFK�ORZHU�WKDQ�
WKH�DYHUDJH�
� 6LPLODU�WR�JURXS�,��JURXS�,,�FKRRVHV�FRQYHQLHQFH�
DV�WKH�PRVW�LPSRUWDQW�IDFWRU�RQ�GZHOOLQJ��DQG�LQ�FRQ-
VHTXHQFH� WKHLU� UHTXLUHPHQW�RQ�DPHQLW\�DQG�VDIHW\�
DUH�JLYHQ�XS�WR�VRPH�H[WHQW��

Group III: Comprehensive type
7KH� LPSRUWDQFH�HYDOXDWLRQ�RI� DPHQLW\��KHDWK�� DQG�
VDIHW\�DUH�KLJKHVW�DPRQJ�DOO� W\SHV��DQG�WKH�LPSRU-
WDQFH� HYDOXDWLRQ� RI� FRQYHQLHQFH� LV� DOVR� KLJK�� ,Q�

DGGLWLRQ��WKHLU�VDWLVIDFWLRQ�ZLWK�FRQYHQLHQFH��DPH-
QLW\��KHDOWK�DQG�VDIHW\�UDQN�WKH�¿UVW�DPRQJ�DOO�W\SHV��
,W�FDQ�EH�VHHQ�WKDW�WKHLU�FRPSUHKHQVLYH�ZLVKHV�IRU�
OLYLQJ� FRQGLWLRQ� DUH� UHDOL]HG� WR� WKH� ODUJHVW� H[WHQW��
ZKLFK�LV�DOVR�WKH�WDUJHW�RI�UHVLGHQWLDO�HQYLURQPHQW�
SODQ�DQG�GHVLJQ��$OVR�WKH�QXPEHU�RI�WKLV�JURXS�LV�DV�
WKH�KLJKHVW�DV�����UHVLGHQWV��DPRQJ�DOO�WKH�UHVLGHQWV��
WKH�SHUFHQWDJH�RI�WKLV�JURXS�LV�ODUJHVW�����������

Table 8  Evaluation on residential preferences by group

3UHIHUHQFHV�W\SH , ,, ,,, ,9
3���&RQYHQLHQFH�RI�
VKRSSLQJ ���� ���� ���� ����

3���&RQYHQLHQFH�RI�
FRPPXWLQJ ���� ���� ���� ����

3���1HDUE\�WKH�ZRUNSODFH ���� ���� ���� ����
3���&RQYHQLHQFH�RI�
FKLOGUHQ�JRLQJ�WR�VFKRRO ���� ���� ���� ����

3���$FFHVV�WR�QHLJKERU�FLW\�
LV�JRRG ���� ���� ���� ����

3���%HDXW\�RI�QDWXUH ���� ���� ���� ����
3���%HDXW\�RI�FLW\ ���� ���� ���� ����
3���1RLVH�DQG�DLU�TXDOLW\�
RI�RXWGRRU ���� ���� ���� ����

3���6XQVKLQH�DQG�
YHQWLODWLRQ�DUH�JRRG ��� ���� ���� ����

3����6DIHW\�IURP�GLVDVWHU ���� ���� ���� ����
3����1HDUE\�WKH�SDUHQW¶V�
KRXVH��LQGHSHQGHQW� ���� ���� ���� ����

3����6HFXULW\�IURP�FULPHV ���� ���� ���� ����
3����6DIHW\�RI�ZDONLQJ��
ELF\FOH��DQG�FDU ���� ���� ���� ����

3����0HGLFDO�DQG�ZHOIDUH�
VHUYLFHV�LV�HDV\ ���� ���� ���� ����

3����&OHDQOLQHVV�LV�KLJK ���� ���� ���� ����
3����6RFLDO�FRQQHFWLRQ�LV�
JRRG ���� ���� ���� ����

3����(GXFDWLRQ�IRU�FKLOGUHQ ���� ���� ���� ����
3����(FRQRPLF�UHDVRQ� ���� ���� ���� ����
3����+RXVH�GHVLJQ ���� ���� ���� ����
3����*RRG�IRU�OHLVXUH ������ ������ ������ ������
3����7KHUH�LV�LQQHU�
�VSHFLDO��DWWDFKPHQW ������ ������ ���� ������
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Group IV: Other type
7KH�SUHIHUHQFH�HPSKDVL]HG�RWKHU�IDFWRUV�LQVWHDG�RI�
DPHQLW\��VDIHW\�DQG�FRQYHQLHQFH��$V�ZH�VHH�LQ�7DEOH�
�� DQG�7DEOH� ��� WKH� HYDOXDWLRQ� RQ� VDWLVIDFWLRQ� DQG�
LPSRUWDQFH�ZLWK���VDWLVIDFWLRQ� IDFWRUV�DUH�DOO�YHU\�
ORZ��ZKLOH�FRQYHQLHQFH�LV�WKH�ORZHVW��DQG�RWKHU���IDF-
WRUV�WHQG�WR�EH�ORZ��7KH�FRPSUHKHQVLYH�VDWLVIDFWLRQ�
LQ�UHVLGHQWLDO�HQYLURQPHQW�LV�DOVR�WKH�VHFRQG�ORZHVW��
7KH� UHDVRQ�PD\�EH� UHODWHG� WR� WKHLU�XQFOHDUQHVV�RI�
UHVLGHQWLDO�SUHIHUHQFH��7KH�UHVLGHQWLDO�HQYLURQPHQW�
FRQGLWLRQ�RI�WKLV�W\SH�LV�DOVR�ZRUWK�EHLQJ�VWXGLHG��LQ�
RUGHU� WR� LPSURYH� WKHLU� UHVLGHQWLDO�HQYLURQPHQW��DV�
ZHOO�DV�WKHLU�UHVLGHQWLDO�DZDUHQHVV�

Conclusions
7KH�IROORZLQJ�FRQFOXVLRQV�FDQ�EH�GUDZQ�IURP�WKH�
DERYH�UHVHDUFK�
���� 7KH� SUHVHQW� UHVLGHQWLDO� HQYLURQPHQW� VLWXD-
WLRQ�HYDOXDWHG�E\�RQ�VLWH� UHVLGHQWV�FDQ�EH�JUDVSHG�
WKURXJKRXW�.LWDN\XVKX�&LW\��DV�ZHOO�DV�WKH�UHJLRQDO�
FKDUDFWHULVWLFV�DQG�WKH�LQÀXHQFH�RQ�UHVLGHQWLDO�HQYL-
URQPHQW�HYDOXDWLRQ��ZKLFK�FDQ�EH�VHUYHG�DV�WKH�GDWD-
EDVH�IRU�WKH�XUEDQ�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ�

���� +LHUDUFKLFDO� PXOWL�DWWULEXWH� LQGH[� V\VWHP� RI�
UHVLGHQWLDO� HQYLURQPHQW� HYDOXDWLRQ� FRQVLGHULQJ�
ORFDO� FLW\�SURSHUWLHV�ZDV�GHYHORSHG�� DQG� WKH� UHOD-
WLYH� LPSRUWDQFH�RI�HDFK�DWWULEXWH�ZDV�DOVR�VWXGLHG�
DFFRUGLQJ�WR�PXOWLSOH�UHJUHVVLRQ�DQDO\VLV��7KH�VWXG\�
RI�PRGHO�¿WQHVV�VKRZV� WKDW� WKH�HYDOXDWLRQ�V\VWHP�
GHYHORSHG�LQ�WKLV�VWXG\�KDV�FDSWXUHG�PRVW�DWWULEXWHV�
WKDW�XQGHUOLH�UHVLGHQWLDO�HQYLURQPHQW�DQG�FDQ�RIIHU�
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Fig. 6  Group characteristic upon preference type


