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Feasibility study for condominium building reconstruction 

- Business value evaluation and risk management - 
 

n�� �\�

 
Koji Manabe 

 
Abstract 

This study proposes a business model for reconstruction of condominium buildings without changing the size. 

In this model, business operators profit by actively buying condominiums, reconstructing them, and then selling them. 

We propose a process for valuation of condominium building reconstruction, by regionality factor analysis as well as 

some business evaluation models. We also examine the risk management in this type of business. The most important 

risks are deterioration of profit and objection of neighboring owners to the reconstruction. Sensitivity analysis can be 

used to reduce the risk of deteriorating profitability. We propose five ideas for reducing the risk of the objection of the 

owners. Using this business valuation and risk management method should lead to successful reconstruction of 

condominium buildings within this business model. 
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ċąĈā ��kĴ×�ŠŒť 
ċąĈąćā��Ë�×� 
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Rp=R/P� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � (1) 
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� �0üƂĴCǂ�*�Ü COqbnƍ�0XtT+�ǂ�$Ț�Ĵɳƍ�¹Ț�iXnɴC

�z0ɀ?ȘĐ�$�.�ƍ�¹Ț�iXn1�1 �ŏ�$?0Ț�,�@��>/Oqbnƍ

�¯0ª*0�ŏ�Þ��ŏɳOqbn�ŏɴ+�?�Ĳżļ;Ĳż¼,Þɧǟ�Þŏũ+�@

,�Đ�@� 

 B=Bu×A , D=Du×S/N , C=Cu×S/N 

BʀȬÔŇĐ�ƌɳ°ɴ 

Bu:ȼɠeqPkq0|×ȫĂ�ƌÎ�ɳ°/uɴƣ 3ɴ 

AʀOqbn�ŏ0�ŏɧǟɳuɴ 

DuʀȔ�ȮÎ�ɳ°/uɴ 3.03x°/u+ǩĐƣ 4ɴ 

CuʀĲǪȮÎ�ɳ°/uɴƣ 5)  

SʀOqbnƍ�0ıįɧǟɳuɴ 

   NʀOqbnƍ�0ǹŏũɳŏɴ 

�ƍ�¹Ț�iXnɳ�Əǿ£Ț�ɴ� 

Rp=R/P � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � (2) 

��+� 

RʁPɵBɵDɵCɵE 

D,C,R,Rp1(1)Ĵ/Þ� 
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PʀOqbn�ŏ0ȫĂ�ƌɳ°ɴ 

EʀȡȮǂɳP×2ɲ+ȘĐɴɳ°ɴ 

 

ċąĈąĈā q�Ë�×� 
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A@� 

�üƂĴɳȰǁăÅȚ�Ĵɴ� 

Up=U/J� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � (3) 
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U=PɵBɵJ 

J=D+C+K+H 

D,C1(1)Ĵ/Þ� 

Pʀ²ǀļ�ŏ0Ȱǁ� ɳ°ɴ  

Bʀ²ǀ¼�ŏ0Ȱǁ� ɳ°ɴ 

KʀĲżģ�|0��8�Ȯǂɳ°ɴ 

Hʀĵȳ�Ȯǂɳ°ɴ 

� �0üƂĴCƱǂ��Ü COqbnƍ�0XtT+�ǂ�$Ț�ĴC�z0ɀ?ȘĐ�$� 

�ƍ�¹Ț�iXnɳŐſǿ£Ț�ɴ� 

Up=U/J� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � (4) 

��+� 

U=PɵBɵJ 

J=D+C+K+H 

K=Ku×A×Ti 

P, Bu,A,D,Du,C,Cu,S,N1(2)Ĵ/Þ� 

U,Up,J,K1(3)Ĵ/Þ� 

KuʀȼɠeqPkq0ȯȭÎ�ɳ°/uɴƣ 5) 

Ti:��8�ƀɗɳwĻ 36rž+ǩĐɴ 

Hʀĵȳ�ȮǂɳwĻ 20x°+ǩĐɴ 

 

ċąĉā ×� 
ċąĉąćāŊŨŚť��Ĵs( 

 Oqbnƍ�1 2016Ĭ 1ž2016Ĭ 12ž0ɗ/ůǪµȥeqPkq,�*ȫĂ�A*�$ƍ

��> 40ƍ�Cŕ´�$[7][8][9]�Ƈ�Ɍ¯�ɊĄɳËȋǒsýƼǒɴ�ĆȓƓƍ�ɳ100ŏ�yɴ�

|ĜȓƓƍ�ɳ100ŏ�zɴ0ƍ�Ġń/µ�*Ü 10ƍ� (Cƶ�Ƶ/ŕ´�$�Oqbnƍ
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�0ƐŌCÒĄć/Ǘ��8$(2)Ĵ,(4)Ĵ+ǂ�@Oqbnƍ�0XtTC�Ò-1/Ǘ�� 

 

ÒĄćā �!��R*�TD 

9: +EJ �!��J 

O'f1 
100E)$ 10R* 

100E)% 10R* 

e>l5a^";[^m 
100E)$ 10R* 

100E)% 10R* 

 
ċąĉąĈā��Ë�×�Æ� 

� (2)Ĵ/=?Ɵ:>A$�Əǿ£0ºǏƻC�ÒĄć0 Rp0·/Ǘ��"0ī÷ ,ƒƱ¡Ĥ σ

CÒĄĈ/Ǘ���0ǵƉ�Ĳż�Ə+ºǏ�ƀĺ+�@ƍ�1ª�0Ìũ�y�@��ºǏƻ1

ƍ�/=@2>(��Ć���,�B�'$� 

 

ÒĄĈā ��Ë�×�Ĵ+µª(Rp) 

ŊŨŚť{ aD� �¢�] σ 

40�� 4.32% 16.0% 

 
ċąĉąĉāq�Ë�×�Æ� 

� (4)Ĵ/=?Ɵ:>A$Őſǿ£0yŶƻC�ÒĄć0 Up0·/Ǘ��"0ī÷ ,ƒƱ¡Ĥ σ

CÒĄĉ/Ǘ��Ìũȼ�1Ĳ*ż�/=@Ȱǁ� 0ßy�ƀĺ+�@������Əǿ£ºǏ

ƻ0ī÷ ,Ɲȹ�*yŶƻ0ī÷ �����A1��8�Ȯǂ0ȩŖ�}.Ðï,Ǿ�>A

@�8$�yŶƻ0ÿÝ;ƍ�/=@2>(��ɦĩ/Ć���,�B�'$� 

 

ÒĄĉā q�Ë�×�Ĵ��ª(Up) 

ŊŨŚť{ aD� �¢�] σ 

40�� -6.07% 30.0% 

 

ċąĉąĊā×�Æ�ĴÊW 

� �y=?�ƍ�¹0�Əǿ£Ț�,Őſǿ£Ț�0�ȷ+Ĳż�Ə0�Əń¸Ů�Øȃ,.@�

�>/ÒĄĊ/Ǘ�ɀ?�ºǏƻ(Rp),yŶƻ(Up)0ɘ�ń/ł�$²ǀşƍCȍ��,+�Əń

0ßy�ƀĺ+�@� 

 

ÒĄĊā ×�Æ�ı�/Ĳ'w�Ĵõ� 

��Ë�+µª(Rp) q�Ë���ª(Up) �/Ĳ'w� 

ÿ � →ā f���ËĶJ5 

� ÿ →ā 2)q�ËĴÍ^ÞtĳĻľfį�Ĥ 
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ċąĊā ��kĴÓ>)� 
ā Ĳż�Ə/��@ºǏƻ0ƠĐȑïCöúńǥ/='*Ȝŷ�@�,�+�A2��Əń0ɰ

�ƍ��Ċõ�@öúɳHmEɴCŕ´�@�,�Øȃ,.@�"�+�(2)Ĵ+Ȗǩ�A$ºǏ

ƻCǐǍăũ,��Ȝŷăũ/ÒĄċ /Ǘ�öúńǥ/ɘ�@ȑïCǂ�$ɏîĨµƈCȍ'$�

Üƍ�0�Ǎ.ũ 1�ÒĄĈ/Ǘ�� 

 

Ò-5ā ñ=`)�ĴØ�K{ 

�pú¼ ACu)ú¼ƣ 6) ãÈ���[10] 

�Uþj��ôƣ 7) �ÓþqÓ�ôƣ 8) �ÿ[11] 

_¯��9Vd[12] �9H.ª[12] fÐª 

f¨÷{ ecú¼ �Ã4� 

 
ċąĊąćā#EĳĥĨľÓ>)� 

 Oqbnƍ� 40�0XtTCǂ�$ªú+0ɏîĨµƈǵƉCÒĄČ/Ǘ���0ǵƉ�iXn 

(9)0ȅǄİȞŪƩƠĐ�ũɳȐƙ R2ɴ0 1 0.48 +�?�đÆ+ǂ�@$:/�>/ȜŷÀC

y�@Łȑ��@,Ǿ�$�"�+Ƈ�Ɍ¯,ɊĄɳýƼǒsËȋǒɴ0öú+µ�*µƈCȍ

'$� 

 

ċąĊąĈāCE*Ó>)�Ŭ�
ï%ŭ 

� Ƈ�Ɍ¯0Oqbnƍ�ɳ20 �ɴ+0ɏîĨµƈǵƉCÒĄč /Ǘ���0ǵƉ�iXn(10)

0Ȑƙ R20 1 0.68+�đÆ+;Ƥǂ�ƀĺ+�@ocn,.'$��0îĨĴɳöúń�Ʈ

iXnɴC�z/Ǘ�� 

ĠCEk� ŠŒťŬ�
ï%ŭġ 

Ra=0.00452P-0.000018M+0.0121Sm-0.360  � � � � � � � � � � � � � � � � � � �     � (5) 

 

 

 

 

 

 

 

 

 

 

 

 

ÒĄČā #EİĴñ=`)�Æ�ā�{ŬĘ �ŭā
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��+� 

RaʀºǏƻ(%) 

P� ʀůǪȫĂÎ�ɳ°/uɴ 

M :ĦǆƄ�Öėİɳ�/vɴ 

Sm:}ȑɯŐȑźɗɳµɴ 

 

�0ź0Ȝŷăũ1�z0Ƒ/ȔɎ+�@� 

ũ�Ã4� 

� ¡îĨ�ũ1ƙ0 +�@�ůǪÎ��ɰɭ.7-ºǏƻ�ɰ�¦ß��@� 

ũ_¯��9Vd 

� ¡îĨ�ũ1ȩ0 +�@�Ƈ�Ɍ¯0�Öėİ1�ƯÉ�|ćÉ�ƪȦÉ.-0|ŀɋ�ã

Ⱥɋ=?��¦ß��?��0HmE0�čö,�*0ƽõ0� �=?ɰ8'*�@�,+º

Ǐƻ�ɰ�¦ß��@� 

ũ�ÓþqÓ�ô 

� ¡îĨ�ũ1ƙ0 +�@�ªƍ�0}ȑɯ8+0Őȑźɗ1 17 µ�z,ǔ��"0|+;

�>/Őȑźɗ�ǔ�ƍ�1�º�ń�ɦĩ/ɰ�|×�ƌ0zȊƻ����/=?�ºǏƻ;

��¦ß��@� 

�  

� Ɨ/(5)ĴCǂ�*Ƈ�Ɍ¯0Oqbnƍ�/��@öúń�ƮiXn0ºǏƻ(Ra)CȖǩ��

(2)Ĵ+Ȗǩ�A$ƍ�¹Ț�iXn0ºǏƻ(Rp),?Ąċ0Ũħñ+Ɲȹ�$�"0ǵƉ�öúń

�ƮiXn0ºǏƻ�-5%�z�=3 5%�y+1"0ºǏƻ�ƍ�¹Ț�iXn0ºǏƻ0Ţ

Ǐ¦ß,=�wȆ�*�@� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ÒĄčā �
ï%İĴñ=`)�Æ�ā�{ŬĘ �ŭā
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ċąĊąĉāCE*Ó>)�ŬîLŭ 

� 8$�ɊĄɳýƼǒ�Ëȋǒɴ0Oqbnƍ�ɳ20 �ɴ/(�*0ɏîĨµƈǵƉCÒĄĎ /

Ǘ���0ǵƉ�iXn(7)0Ȑƙ R20 1 0.57+�đÆ+;Ƥǂ�ƀĺ+�@ocn,.'$�

�0îĨĴɳöúń�ƮiXnɴC�z/Ǘ�� 

�CEk� ŠŒťŬîLŭġ 

Ra=0.00841P-0.000038M-0.0229Sm-37.7Z+0.00836H-0.0153Sn-0.650 � � � � � � � � � � � � (6) 

��+� 

Ra,P,M,Sm1(5)Ĵ/Þ� 

Z :�ÖāÁƻ(%) 

H :ƒɰ(m) 

Sn:ŽĖɯĽƚźɗɳµɴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-50%
-40%
-30%
-20%
-10%

0%
10%
20%
30%
40%

-30%-25%-20%-15%-10%-5% 0% 5% 10%15%20%25%30%35%
đĔā

đĖā

?Ąċā CEk� ŠŒťĂđĔăı��*×�ŠŒťĂđĖă�äŬ�
ï%ŭā

ÒĄĎā îLŬF«¸ũ3Ï¸ŭİĴñ=`)�Æ�ā�{ŬĘ �ŭā
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�0ź0Ȝŷăũ1��z0Ƒ/ȔɎ+�@� 

ũ�Ã4� 

� ¼ɪ,Þ� 

ũ_¯��9Vd 

� ¡îĨ�ũ1ȩ0 +�@�wȇǍ/ɊĄ+1Ɍŀ�>ɢA@7-�Öėİ����|×�ƌ

�Ď�.@�,+ºǏƻ�ɰ�¦ß��@� 

ũ�ÓþqÓ�ô 

¡îĨ�ũ1ȩ0 +�@�Ƈ�Ɍ¯0µƈǵƉ,1Ⱦ0¦ßCǗ�*�@�ɊĄ1Ƈ�Ɍ¯

,Ɲȹ�*}ȑɯ8+0Őȑźɗ�ɕ��º�ń�>Őȑźɗ�ǔ�ƍ�0ůǪ�ƌ�ɰ�.?�

ºǏƻ;ɰ�¦ß��@� 

ũ�9H.ª 

¡îĨ�ũ1ȩ0 +�@��ÖāÁƻ���öú1ɤǶ0ɘ��>�|×�ƌ�Ď�.@�

,+ºǏƻ�ɰ�¦ß��@� 

ũ�ÿ 

¡îĨ�ũ1ƙ0 +�@�wȇǍ/ƒɰ�ɰ�öú1ôö0� �ɰ��,�ą��ȼĬ0

ɥƳǥ0Ĺɩ;�?ůǪ�ƌ�ɰ�.@�,+ºǏƻ;ɰ�¦ß��@� 

ũ�Uþj��ô 

¡îĨ�ũ1ȩ0 +�@�ɊĄ+1ǜÅőƛ,�*ɒɅºǂǿ�ą��,�>�ŽĖ?ɯ/

ȼ�7-/ůǪ�ƌ�ɰ�.@�,+ºǏƻ;ɰ�¦ß�@� 

 

� Ɨ/(6) ĴCǂ�*ɊĄ0Oqbnƍ�/��@öúń�ƮiXn0ºǏƻ(Ra)CȖǩ��(2)

Ĵ+Ȗǩ�A$ƍ�¹Ț�iXn0ºǏƻ(Rp),?ĄČ 0Ũħñ+Ɲȹ�@�ºǏƻ�-5%�z�

=3 10%�y+1"0ºǏƻ�ƍ�¹Ț�iXn0ºǏƻ0ŢǏ¦ß,=�wȆ�*�@� 

 �y=?�Ƈ�Ɍ¯,ɊĄɳËȋǒsýƼǒɴ+1�öúń�ƮiXnCǂ�@�,+��Ə

ń0ɰ�ƍ��Ċõ�@HmE0ŕ´�Øȃ+�@�,�B�'$��0öúń�ƮiXn1�

Ƒ�.öú+ÞƑ/ğɖ+�@�,�ƀĺ+�@� 

 

 
 

 

 

-20%
-15%
-10%
-5%
0%
5%

10%
15%
20%
25%
30%
35%

-20%-15%-10% -5% 0% 5% 10% 15% 20% 25% 30%

đĖā

đĔā

?ĄČā CEk� ŠŒťĂđĔăı��*×�ŠŒťĂđĖă�äŬîLŭā
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� �A8+0�Əń0Ț�,ȑïµƈ0őƢCƤǂ�$�Əń0ɰ�ƍ�ŕ´0bpSRC?

Ąč/Ǘ��đɟ0Ĳż�Ə+1��0bpSR/='*ƂǕǠ0Ęȧöú09.> ò¯ªú/

��*ÄƻǍ.ƍ�0ɈĐ�ƀĺ+�@� 

 

 
Čąā f���ŤōņĴ×�Ŭ��Ë�ŭ 

ā eqPkqĲż�Ə/��@�ƏmRKCŕ´��"0ɪǐCÒĄď/Ǘ���0=�/eqP

kqĲż�Ə/1Ƒ�.mRK��@�"0|+;ƹ/ĘǨƎȗCȑ�@ɏȑmRKCɈĐ�@

$:�Ō�$mRKeVbC?ĄĎ/Ǘ��mRKeVbC�ǋǀØȃń,"0Ĺɩİ0Ć��/

='* 4 (0ɫú/µ¿�@�"0|0	ɫú¯0mRK��ǋǀØȃń,Ĺɩİ�¬/ɰ��

Ž;ĘǨ�Łȑ.mRK,�Ǽ��@�,�+�@�ƂǕǠ+1"0|+;y�/�Ǽ�@�Ó

ǏŅÈ�,�ĲżƠȤ{ŌǢ�CŽɏȑmRK,��mRK�ƫǨ0ƎȗCȍ'$� 

 

ÒĄďā f���ĳĥĨľ��Ťōņ 

Ťōņ %ā T 

ò+�� �"òŬß8âòŭĴK0ò+��ĳĻľ7µl1Ťōņ 

ŜŪŇŐœĴK1 æøńŤŁĴŜŨŋŢŨfÖĺóëÁĴŃŨŘţ|�ĳĻľ_G��ĴK1Ťōņ 

��œţřť ��<Iĺ��ıf���ËıĴX¾ÁĴœţřťĳĻľ���£Ťōņ 

�Ô,Ĵz� fÃõ��ÔÁĴz�ĳĻľf¨Ô�ÉYÁĴfÃÕ°ĴK�Ťōņ 

Í§¦R Cùĺ¥¦ĳĻľf¨Ĵx�Ťōņ 

��âòÙì âòÙìĦİħĬ��ĦéĹļĿĲģŤōņ 

¿;��Ĵ6" ¿�Ħ¤1ĩ��ĦİħĲģĝķĮĵ+µĦ�ZīľŤōņ 

7µl1 
'-�pĴß8��ĺ'i�pĴJ5��ĝfÖŉōœÁĴK0ĳĻĽ+µ

Ħ�ZīľŤōņ 

f��Ü�n¾ 
'-�pĴß8Ħéĸ�İĝ2)q�ËĴ;mgnĦéķĬĝÆ�´ĳf��

ÜĦn¾ĭĬĳfį�ĤĦüvīľŤōņ 

ŊŨŚť��ĳĻľ��kĴ×�ā

��kĴÿģńŤŁĴs(ā

?Ąčā f���ĳĥĨľ��íQŚŧŎōā

ńŤŁ%Ĵ$���ĳĻľŋŝšŦŪŋŢŨā

Ŭ��Ë�ũq�Ë�ŭā

f���XÝ��ĴíQıf�w�o²ĴÂQā
Ŭ��ËĶĴJ5 ĕė q�ËĴÍ^Þtŭā

CEkĳĻľ+µªĴÓ>)�ā
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?ĄĎā f���ĴŤōņŜŐŚ 

 

Čąćā 7µl1ŤōņĴXÂ 
ā ÓǏŅÈmRK/��@ŤɍǍ.{ǖĐȑï1²ǀ¼�ŏ0ȬÔ�ƌ,²ǀļ�ŏ0ĂÏ�ƌ

+�@�"�+Oqbnƍ�ɳƸ� 5ɴC�,�*��A>0ȑï/=@ºǏƻ0ŉİµƈCȍ

��"0ǵƉCÒĄćĆ /Ǘ���A/=A2�ȬÔ�ƌ�ŇĐ=?; 10%ɰɭ%'$ÿÝ+;�

²ǀļ0ĂÏ�ƌ�ŇĐ=?;-5%�y0�ƌ+�A2�1.8%0ºǏ�ȒȻ:@�,�B�@�

�0=�/ŉİµƈCƤǂ��ŇĐ0ȬÔ�ƌ,đɟ0ȬÔ�ƌ0~ɢİÝ�/ł�*ĂÏ�ƌ

0zɛCœŠ�@�,+�ÓǏŅÈmRKC�ƫ�@�,�+�@� 

 

ÒĄćĆ� Y* 5&S`/4]Z�C@3P 

 0% -5% -10% 

0% 11.3% 6.6% 1.4% 

+5% 9.0% 4.2% -1,1% 

+10% 6.7% 1.8% -3.7% 

 

ČąĈāf��Ü�n¾ŤōņĴXÂ 
� ǃ|ɳ2001ɴ/=A2�Ĳżļ;ǷǸ�*�9Ǹ�@ÿÝ/��@ŽĆ0ȝɬ1ĲżȰɑ0Ȟ

Ɇ+�@[5]�8$�ƹ/ÉµŐſǿ�ɰɱ0ÿÝ���8�50wźȶĞ0ȩŖ;Ć����A

>0ȝɬ/Ę���z0ɀ?aDG[qRɧ<ĲǪɧǥ/ɍŋ�$ 5 (0h\jtCǂň�$�

�A/=?ÉµŐſǿ1=?Ȉ�ɈŔ�+���ĲżƠȤ{ŌǢmRK�C�ƫ�!@�,�+

�@� 

 

ČąĈąćā ŤŕŪōũŠŪňŪŌĴ�® 
ā ĲżȰɑȩŖ0ȸƫǨ,�*�m^tRsitMtQ0Ƥǂ�ſÄ+�@�m^tRsitM

tQ,1���2²ǀļ0�čCŖ�/ĲżȰɑCȞɆ��¥Æǿ�Ċå|1ɑº09CȽƩ�

@�"0ļ��.'$ź/§Ƃ0wŘȽƩ�Ŗ��č+Ƹǯ�@�CɈŔ�ďƩ�@ptq+�

@��A1əǙƧȴĆɥƳ0ɟ/�ȏƳeqPkq0Ĳ*ż�/;ŝǂ�A$őƢ+�@� 

J5��H�ªā

ß8��H�ªā

f��Ü�n¾ā

7µl1ā

¿;��6"ā

��âòÙìā

Í§¦Rā

�Ô,Ĵz�ā

��œţřťā

ò+��ā

ŜŪŇŐœĴK1ā

hûdā

³

:
Ì
kā

ęā

Ěā

ěā

Ĝā
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� m^tRsitMtQCǂ�*ĲżȮǂªɭC�?©A$ÿÝ0�Oqbnƍ� 40 �/��

@ȽƩžɭ0PfjotPkqǵƉC�ÒĄĈ/Ǘ��.�ɑº1Ĭ 2ɲ+ŇĐ�*�@�(2)Ĵ+

Ȗǩ�A$ºǏƻ�ƙ0 +�@ƍ�0ºǏƻī÷ ɳƇ�Ɍ¯ʀ12.2%�ɊĄʀ17.6%ɴ/Ž;

ȼ�ºǏƻ+�@Ƹ� 5ɳºǏƻ 11.3%ɴ�Ƹ� 29ɳºǏƻ 17.4%ɴC�ȎLtR,�$�"0�

ȎLtRɳƸ� 5�29ɴ0ȖǩǵƉCÒĄććǗ�� 

� �0=�/m^tRsitMtQ0Ƥǂ/=?�ȽƩɭ�ȼɠȯȭ�ŏ0ēȯ=?;Ď�.@

ÿÝ;�?�ÉµŐſǿ0ȩŖȸƫ/Ę�*ſÄ.őƢ,.?Ŀ@� 

 

ÒĄććā ��#�"�#�#�V\K�dXi, 

 

 

 

 

 

 

ČąĈąĈ Q��C�,dĴ�® 
ā ÉµŐſǿ0ôöřµCĲż�Əǿ/ĂÏ�@�,/=@ȰɑȞɆ;Øȃ+�@�ĂÏ�$ô

ö1Đƀ�öƔCȘĐ��ÉµŐſǿ�ö�CŤŒ��,+ǷǸĞ��Øȃ,.@�m^tRs

itMtQ,�ǂ�$ÿÝ0Oqbnƍ� 40 �0ȽƩžɭ0PfjotPkqǵƉC�ÒĄĈ /

Ǘ��8$�ȎLtRɳƸ� 5�29ɴ0ȖǩǵƉCÒĄćĈ/Ǘ��.�ɑº1Ĭ 2%�ö�1Ĭ 1.2%
ƣ 9)+ŇĐ�*�@��0őƢ/=?ĲżȮǂ0ȩŖȸƫ�ƀĺ+�@�$%��ƽȍ0Đƀ�ö

Ɣ0»İC=?țǲ/Ǝȗ�@Łȑ��@�ƣ 10)� 

 

ÒĄćĈ� ��#�"�#�#��?N.9UV\K�IFi, 

 

 

 

 

 

 
�.0g=ALc\-89=6-Qƣ 11) 
�IFi=Mig4+Mi9( 

  

ČąĈąĉā�pĴŉŨŖņœ1 
ā ÉµŐſǿ�ř(�ŏ0wɋCĲż�Əǿ/ĂÏ�@�,/=@ȰɑȞɆ;Øȃ+�@��ŏ

ɧǟ0 50%µCĂÏ�$ÿÝ0Oqbnƍ� 40 �/��@ĲżȮǂȩŖɭ0PfjotPkq

ǵƉC�ÒĄĈ /Ǘ��8$�ȎLtRɳƸ� 5�29ɴ0ȖǩǵƉCÒĄćĉ /Ǘ���0ÿÝ��

ŏ0ĂÏÓ©CĿ@%�+.���ŏɧǟ0ƫĝ/=?ĲżȮǂȩŖɭ;ÒĄćć 0�ĲżȮǂ�

�>ÒĄćĉ0�ȩŖɭ�5,Ʋƫ�@� 

 �"ò 
Ŭf�à®ŭ 

bôò+ 
Ŭb+ 2%ŭ 

ç�ý 
Ŭ�ýŭ 

æøSá 

¨� 5 
(�
ï%) 

3,580�& 72�& 6.0�& 20�& 

¨� 29 
Ŭîā Lŭ 

2,510�& 51�& 4.2�& 14�& 

 �"ò� 
bôò+ 
Ŭ2%ŭ 

bôC 
Ŭ1.2%ŭ 

yrý 
Ŭ�ýŭ 

æø 
Sá 

¨� 5 
(�
ï%) 

2,278�& 46�& 15�& 5.0�& 20�& 

¨� 29 
Ŭîā Lŭ 

1,420�& 29�& 13�& 3.5�& 14�& 
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� �>/�Ĳż�Əǿ�ȬÔ'$�ŏµCɡǮ���ÆŐ<êƏűȘ.-0Žɇ.ǂȿ+Ƀǂ�

@�,+�ĲƸ� <ÓǏń0ßy;ƀĺ+�@��A/=?�ŏ0ȬÔɭ0āɭ;Øȃ,.?�

ÉµŐſǿ0ȩŖC�>/ȸƫ�!@�,;ƀĺ+�@�Ŭ?Ąďŭƹ/ɰɱǿ.-ƽƺ=?;Nq

_KY.�ŏ+;Ȉ�,Ǿ�@ÉµŐſǿ/Ę�*1ɦĩ/ſÄ.őƢ,.@� 

 

ÒĄćĉ� +Eh_� 50k�=6 �<7�bHi, 

 

 

 

 

 
�

�bHi=ALc\—=6iƣ 12) 
 

 
?Ąďā ß8�[Ĵê®ŃşŪŌā ā ā ā ā ā  ā ?ĄćĆā ŊŪŗō�ÿĀË�OĶĴŉŨŕŪŌŢŨ 

 

ČąĈąĊāŊŪŗō�ÿĀË�OĶĴŉŨŕŪŌŢŨ 
ā ǽƃÈeqPkq+1ÉµŐſǿ0ɰɱǿƝƻ�ɰ�ÿÝ�ą��"0Ƒ.ÿÝ�eqPkq

+1.�Ot`R�ɰɱǿ�čɳOɰ�ɴ.-0ɰɱǿęǂ�č/Ĳ*ż�@�,+�ɰɱǿ;

Ďŀ�*�9Ǹ�@�,�+��=?� 0ɰ�ĲƸ,.@�,�ƀĺ+�@�wȇǍ/Oɰ�

0�ŏɧǟ1eqPkq=?;ĜȓƓ.ÿÝ�ą��"0�¾ɧǟCƤǂ�*¬ǂűȘ<ÊǊű

Ș0ȘǼ�ŏũ0āÁCȍ��,+�Oɰ�50Nq^tQkq�Øȃ,.@�Ŭ?ĄćĆŭ$%��

ÉµŐſǿ0O�ɰ50©ĞȮǂȩŖɭǥ/(�*1�ļ0Ǝȗȝɬ+�@� 

 

ČąĈąċā��ĤńŉŋōőŞ 

 Ƃ`Q]RiXn+1Ĳż�Əǿ�ȬÔ'$�ŏCĲżļ0ĂÏ8+�ſ�@�"�+�Éµ

Őſǿ�Ɨ0�ĞC�ſ�ŏ0|�>Ɉ4�,�+�@PRWgCƐǪ�@�Ŭ?Ąććŭ(8?É

µŐſǿ1�Ǣö<�ŏɧǟ.-��0�ņ/ł�$�Ğ0ɈŔ�Øȃ,.@�8$ĲƸģ�|

0��8�;{ȑ,.?�ǬǙɧ,ɑɓɧ0ȩŖCȸƫ�@�,;Øȃ+�@��0PRWgC

Ğ��ĤńŉŋōőŞğ,ä4� 

� �,�*�Ƹ� 5 0Ĳ*ż�Cȍ�ÿÝ0�ż�HNPRWgƤǂGhtQCÒĄćĊ /Ǘ��

"0ɟ/Ƹ� 16 1�=?ɰǰ.�ŏ��Ƹ� 3ɷ1�=?Ď�.�ŏ��Ƹ� 19 1�=?Nq_

 'i 
�pú¼ 

 J5ý f� 
Þtà® 

Þtý 
Ŭ]ýŭ� 

¨� 5 
(�
ï%) 

37.08ū 1,582�& 1,800�& 218�& 

¨� 29 
Ŭîā Lŭ 

40.06ū 1,252�& 1,265�& 13�& 
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KY.�ŏ�0ȘĐ,�@��0=�/��ż�HNPRWg/='*��0�ņ/ɇł�$Ɉ

ŔȂCą�ǂň�@�,+�ÉµŐſǿ;Ɨ0�ĞCɈ3<��.@�"0ǵƉ�ÉµŐſǿ�

Ĳż�Ə/ȱÞ�@Øȃń�ɰ8@�,�ƀĺ+�@� 

 

 
?Ąććā ��ĤńŉŋōőŞŃşŪŌ 

 

ÒĄćĊ� +L�
���� ��� #��! 

 

 

 
čąā ÆÚ 
ā ƂǕǠ+1eqPkqRYVK²ǀ,��ǘ�Ǎ.ȝɬ/Ę�*��ǈį0ǖ�CŁȑƅ�,

�.�eqPkqĲż�Ə0ƎȗCȍ'$�"0ǵƉ���¹ȬÔC¼ş,�$�Ĳż�Ə0`

Q]RiXnCşƍ�$�$%�ƍ�/='*ÓǏń02>(��Ć����ƏCɖĈ�@¼0

ƍ�ɈĐ�ɏȑ,.@�,�B�'$����Ǯ 620xŏ0eqPkqRYVK0|�>�Əń

0ɰ�ƍ�CȒ(�´�01ÄƻǍ+1.��"�+ƂǕǠ+1�öúń�ƮiXn/ü)��

Əń0ɰ�HmE0ŕ´��"0HmE+ƍ�¹Ț�iXn/=@ƍ�CɈĐ�@,��ƛɞǍ

.bpSRCǗ�$� 

f�-Ĵ�[ f�iĴ�[� �pú¼ à®Þt 

¨� 5 

¨� 5 
(fį�Ĥ) 74ū 

3,580�& 
Ŭf�à®ŭ 

¨� 16 
(ĻĽÿÅĲ�p) 76ū 

6,575�&�1 
(��Ĥ]ý) 

¨� 31 
(ĻĽP�Ĳ�p) 72ū 

435�&�1 
Ŭ��Ĥ]ýŭ 

¨� 19 
(ĻĽŉŨŖņœĲ�p) 50ū�2 

1,310�&�1 
Ŭ��Ĥ]ýŭ 

�¦Ĳżļƍ� ¬�x° �>Ĳż¼ƍ� «�x° 0Ĥ�

�§Oqbn�ŏXtT�>ǩ´�$ŇĐ �
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� 8$�eqPkq0Ĳż�Ə/1Ƒ�.�ƏmRK�Ǿ�>A@�ƂǕǠ+1��ÓǏŅÈm

RK�,�ĲżƠȤ{ŌǢmRK�CŽɏȑmRK,�Ǽ���mRK�ƫǨCƎȗ�$��Ó

ǏŅÈmRK�/Ę�*1ŉİµƈCƤǂ�ŎǉǍ/ÓǏńCNqYptn�@őƢCǗ�$�

8$��ĲżƠȤ{ŌǢmRK�/Ę�*1��m^tRsitMtQƤǂ�.-0aDG[qR

Ǎ.ĘǨ,��ĤńŉŋōőŞ.-0��8�Ɉ3�0ĘǨCǳ9ÝB!@�,+�mRKC�ƫ

�!@őƢCǗ�$� 

�y0ɀ?�ƂǕǠ+şƍ�$ɰ�Əńƍ�0ŕ´őƢ,mRKe]QhqYőƢ/='*�

ō�ò0eqPkqRYVK²ǀ�=?ɂğ�@�,�ƀĺ+�@� 

� �ļ0ȝɬ,�*�ƂǕǠ+Ǘ�$Ț�iXnC�>/OqbnXtTCā<�ƎșCȍ��

,+�=?ǬİCɰ:$�,Ǿ�*�@�8$�eqPkqĲż�ƏCǾ�@y+�ǽƃÈeq

Pkq0�ƞ0ňȒ;ɏȑ+�?��ļ1�0ȞƊǕǠ/;Ô?ǳ9$���>/�Ȁɥť�.

-Ĳ*ż��Ą0eqPkqRYVK²ǀőƢ/(�*;ǕǠ�*��$�� 

 

Ďąā Ûå 

� ƂǞCûǤ�@/�$?��ŚěȲ?8�$}Śěŧè0ĎġċÛŧŜ�½Śěŧè0īǃȨ

�³ŧŜC1�:�ȉƦģƏĆČĆČɜģČe]QhqYǕǠǛ0ȡ¨ǀŰ�"�*õƋǀ0ǎ

Ƒ/1ą�0ÃȕC�$%�ƨ�ŉȣǅ�y�8�� 

 

ďąā �ð 

1)ĲƸ0ÉµŐſǥ/ɘ�@ƢĻɳŹæ 37Ĭ 4ž 4ųƢĻǣ 69Úɴ/=?ĲżƠȤŌǢļ/Ĳ

*ż�0ÒÁCîǧ�.�ǿ/Ę�*ĂƬȟƟCȍ.�� 

2)Oqbnƍ�ȼɠ+|×ȫĂ��A*�@ƍ�ɳǪĬ 1970Ĭ1982Ĭɴ�>ɷƍ�CɈĐ�[8]�

ȫĂ�ƌ�>ɧǟÎ�CǩĐ� 

3) ǹÆǑȰŭ[13] =?«í�č0Ȕ�ȮCĵǂ� 

37,492ǌx°/47.8xø=7.8x°/øCÎ�ÒǾ ,��10x°/ø→3.03x°/u+ȘĐ� 

4) �čɑȌƕƐȰŭ[14]=?�µȥ¬Þ�č� ɒǦNqKmtYɁõƆģƢ� 1 ŏķ$?ɳɷu

�$?ɴģ�Ȯ�Đɭ(2015Ĭ)Cĵǂ� 

Ƈ�Ɍʀ306,853°/u�ýƼǒʀ243,151°/u�Ëȋǒʀ205,830°/u+ǩĐɳ$%���ŏȫĂ

�ƌÎ�� 150x°/u�y0ƍ�1Î�C 50ɲāɭ��120x°/u�y0ÿÝ1Î�C 25ɲā

ɭ�*�ƌȞŪCȍ�ɴ 

5)Oqbnƍ�ȼɠ0ȯȭeqPkqɳǪĬ 2005 Ĭ2016 Ĭɴ�>ɷƍ�CɈĐ�[8]�ȯȭ�

ƌ�>ȯȭɧǟÎ�CǩĐ� 

6)ūöɧǟ(u)/�ŏũ(ŏ)/=?ǩ´� 

7)ůǪȫĂĮâ[7][8]=?ĵǂ� 

8)ůǪȫĂĮâ[7][8]=?ĵǂ�}ȑɯ1Ƈ�ɯ�Ćőǆɯ�çĢɯ�ůĕɯ0�&Ž;Őȑźɗ

�ǔ�ɯCȘĐ� 

9)òô�ɀǑȰŭ[15]=?öú¹ôö�ƌ/Ę�@Ĭɭö�0¿Ýī÷ Cĵǂ 
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10)-R�%[Ý�%�/`Ă6B 37 10P 4L`<w 90!ăÛ'ÖÊ�9ØÃå¾IWÜD��i

Ü�9�Ü #ÛÕÄ×Ý�=Ü�V��ØÃæ¿ 

11)ôöĂÏɑɭ=ôöřµɧǟ×ȴǺ�ƌ +ǩ´� 

12)ĂÏɭ=Bu×ĂÏɧǟ� +ǩ´� 
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