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HI,JKLMNOPQRCSTUVWXY 1996 Z[MY 3,600 J*\]M^O_`a

Rb�1997ZcdefghiRj2000ZklgNOVWXYmnghiRb�oQY'p

qgrstuvwUx>bmn_RRsMyz�VW{|Y}Q~�m�`a�aj��

����Y����aMyto�cd��]UVW{|U��gY�����tj��U

VW��Y���VW��Yef���_Rj��U'p�| FcurrentY���TUu�P

����t Fsus  zu�¡n¢£pU¤�gytj}oM 2013 ZU�q¥¦§¨'pX

ABC�©ªU «g¬_RjooM�2012ZklU������� 2008Zcd 2010Z

U®¯°�_�±Z²MUZ²³´µ�b 2013Zkl¶·_�a�¸O_`�VWX��

��t'p�|(Fsus)M'p_RA>U'pX� ABClimit�}Q z¹¹f�¡º»¼½�

¾¿ÀÁ'pX� ABCtarget�_Rj

 
2013Z ABC VWÂÃÄ� F° 'px>

ABClimit 1,070J* Fsus 0.47 35% 

ABCtarget  900J* 0.8ÅFsus 0.38 29% 

ABCU°Y 1U��ÆÇÈ¢jABCgY 0ÉwYÊ[�ajF°Y±Z²U®¯°j

 
Z VWX�J*� 'pX�J*� F° 'px>

2010 3,402 1,302 0.50 38% 

2011 3,266 1,242 0.52 38% 

2012 3,154 

2012 ZUVWXYHI,JKLg tÌÍZ 3 ZÎU®¯¦����!�gÄÏaRÐÑ

MytjVWXgY 0ÉwYÊ[�aj

����� ���ef
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CÒVWÓÔgÕÖ_R×,+)ØJYk©U�Ùz

 
��  !"#

2011ZgYÚÛUÜÝÞU'pX 6,637J*gß_�à 19%gyRt 1,242J*báC


	â�"#$k	�cdãä	å�DE-$6æçk	�M'pPQ`atjCèéMY�

oU
êgëì�tÜÝÞ�íîST�_`ï«j�Ù�ðñò
gÙótk	ôõ�ö

'(g t'pYÊ[�ajÜÝÞY%&'(Uß÷ø�_`±ùMøúûübýþQ`

Ùz�CSTgÙa`� 1980Z�cd�(��M¼�PQ`�RjÍZUûü{|Y�	

ef_�1999ZgYà 560
{My�R�Ub 2010ZgYà 432
{���`atj

�� $%

�1� ëì��

CSTY�"#$cd12$gcó`UáC
	â
ê�34$cdDE-$gcó`

Uãä	å
êgcó`�¡ëì�t�� 1�j1989�1993Zg¼�PQR�wU��ûü

��MY�34$cd;<$U
êgÙa`��U�G��üb�sdQ`at����

î� 1995�j

�2� Z²��;

�;Y�·] 1ZMÚ; 25�30cm�2ZM 36�46cm�3ZM 44�58cm�4ZM 47�67cm�

5ZM 49�73cm����tjãä�	â
êUÜÝÞg�a`Y� !³U�;"#��

2�b©$U%g �`&PQ`at�'�d 2007�j

( )1(7.949 )8691.0(2120.0 ���� t
t eL

) )1(4.664 )1196.1(2914.0 ���� t
t eL ooM �Lt�tÉwUÚ;�

×,+)ØJ Ä*+è�!�,-.

Z²³�Z³'p{| '(�/0(��12Zè�34��5�

�q+è67,-�"#�DE-(8)$�

�8AÑO

�9:ÑO

;<=>�|(M) Z�RzM=0.208�¸O ��� 1960�

?@øúûü| 2010Z[MU$³��ê³ûü{|���)�

'A�|�'á|

�'pBCX�D°�

'(�/0(��12Zè�34��5�

�®� 18Z�[M�

ûüwE¢� %&!F�(Ù õ$íG�(×,+�"#�DE-(6)$�

�8AÑO
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HwY 5IJgKLMõN2êU�O 10mkPUQRôgæ¡ëì�tj2�3SIÎ�

P
êU�TAMUV_��;���gOa
êWX��ëY_`a¡j

�3� �Z��[

�·] 2ZMà\|b�[Tgn¢_�3Z]gÚn¢�t�� 3�j]^Yà 12Z�P

Qtj�[_Y`~�a¡�DE-båMY 1�3 I�;<cdBCbåMY 2�3 I��

ãäbåMY 2�4I�"#båMY 3�4I�PQ`atj

�4� cde!�

fwcdHwYcay_g�hig�jkg��Ulvmng�ogde�tb��;

gpa�wg�qrg�stg��U zuvU�q�u��tjvô_fwUdew�

_`xøUÜÝÞ�hsòÞ�Iyzy�{|g.bèéPQ`atj

&� '(�)*

�1� '(U}�

ß÷
êgÙa`ÜÝÞY~��'�g z'pPQ`atb�'(øg�u³�t�

2011ZY�öbà 41%�Ì�æ¡��aMlvôõ�ö�à 18%���>ôõ�ö�à 15%��

�z����à 11%��O�ö�à 10%��}U��à 5%����`at�� 4�joQdU

'(�ý«'A�|Y�VWKL�ý�R 1986ZklU_ÎM�e_`Ùz�2006ZU1

2MY 1986Z���`�_öMà 6x�lvô��Mà 5x��z���Mà 8xgef

_`at�� 5�jU�'á|gÙa`�x~Uef¤�b�dQtj2011ZU$³ÜÝ

Þ'pXY��è°M;<$b 399 J*�Ì�æ¡�-.$ 202 J*�34$ 176 J*�

BC$ 169 J*�12$ 168 J*��a`atj�;��g t 0 ÉwU'p��býþ

Q`Ùz�'pß÷Y~�À�b 1 Ék�U���D�dQtjCSTgÙa`Y�'g

 tÜÝÞU'p��Y�ë��PQ`a�ab�®� 9 ZU,-MY�'�dXYZÎ

à 15J*�lPaj}oM�CèéMY�'U��Y��M�t�_Rj

�2� 'pXUNX

CSTU'pXY 1970ZUà 1,000J*cdmn¤��&_�1984ZgY 1,982J*�

Ì��$�_�}U] 1997Z[MY 1,500�1,900J*UÎMNX_`aRj_c_�1998

Zklef¤��&_�2002 ZgY 1,103 J*���Rj}U]�'pXY�¹cgmn

_ 2011ZU'pXY 1,242J*���`at�ª 1�� 6�jáC
	â
ê�"#�-.�

12�MY 1997�1999Zgcó`u�¡'pXbef_��a��MNX_`aRb 2003

ZklY�	mn_`atjãä	å
ê�34�67�;<�BC�DE-�gÙa`

� 1999 Zcd'pXY�a�����`aRb 2006 ZgYmn_Rj}U]Y��õ�

t¹c�ef¤�gytjÚÛUÜÝÞ'pXY 1970 Zklme� z¡_�bd 5,500
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�8,900J*UÎMNX_`Ùz�2011ZY 6,637J*���`atjÚÛUÜÝÞ'pX

gß_`CSTUrstx>Y 2011ZgY 19%�����`atj

�� ���)%

�1� VWÓÔU¢�

VWXUÓÔgY'(øg³UZ²£�Ù õ'pX��;ÑOV¤�¥g�±$V�

g'(øg³Z²³'p{|�NO_Rj}Qd�>2_`¦dQR 1986Zcd 2011ZU

ÎUZ²³'p{|�ª 2��Öa`HI,JKL�ý�RjZ²³'p{|�3412'

pXU!��,§�t¨g�'pXgY 0 Éw�Ê©�U�_RjRÁ_���Y'pq

U�;��býþQ`atRs 0 ÉwU'pYf�¡�'p{|UNOª���a�D�

dQtj}oM�HI,JKLÙ õ«¬ÐÑY 1 Ék�U��UZ²³'p{|×,+

�Öa`ý�Rj$g �`NOPQtÜÝÞUÌ�²b�tUM�7Éwk�U'p{

|� 7+Éw�_`2¬_RjZ³Z²³VW{|U¬gY�PopeUÍ®%�ÖaR(Pope

1972)jVWXY�NO_RVW{|gZ²³®¯�¯�°i�=±_R�U�_Rj²w

XY 2 ÉwUVWXU\ë� 3 Ék�UVWX�=±_R°�_RjHI,JKL�ý«

¨g�;<=>�|(M)�]^cdNO_ M=0.208 �_R��� 1960�joUMUNO°

b�Rd�³´g �`�HI,JKLU��b�U�����µótc?¬_Rj}U

���MUNO°g 10%U³´by�RA>�2011ZUVWX�²wX�Ù õ 1Éwn

¢{|Y 4%��¶��t�NOPQR�� 7�j

�2� VWX¶�°UNX

CSTUÜÝÞYæ~�'(g �`'pPQ`Ùz�·(¸¹�ùêg z��`

atjoURs'pBCXU��bº»MytjVWÓÔY'pqUZ²£�g z��

�tHI,JKLU��Öa�'pBCX�D¼_R½¾,¿*ÀYý�`a�aj

�3� 'pqUZ²£�

CSTgÙa`'pqUZ²£�Y 1990 Z�]\gu�¡¶·_`at�ª 2�� 8�j

1Écd 7+ÉU'p{|Y�1986cd 1997Z[MY}Á��aU¤�Mytj_c_�1998

Zcd 1999 Zgcó`'p{|bef_RjÂg 2 Ék©U�²wMYefÃbu�¡�

}U]����Mytj3 ÉwU'p{|Y 2001 Zg 14 
{��[Mef_R]�2006

ZgY 22
{�mn_Rb�2011ZY 17
{�®¯¦���gÄ�`atj[R�4Ék

�U'p{|Y 2002Zklmn�t¤�gytj2Ék©U�²wU'pXY 1996Z[M

YÚ�U 59%��My�Rb���MY 33%��[M�©_`Ùz�'pß÷buvw��

²w�gXý_`ato�b«cb�t�ª 3�� 9�j
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�4� VWX�'px>UNX

CSTUVWXY 1997ZJcdÅe_ 1999Zg 2,675J*�Ì�°�&_Rb�}U]

mn_�2006ZgY 3,671J*UÆ,Ç�È�Rj}U]�VWXYef_ 2011ZgY 3,266

J*���R�ª 4�� 10�joUÎUVW{|UNXY�1997ZJgÅe�t[MYVW

X�xi���&_`aRb�}U]Yx__`a�a�� 11�joQY�\É 4.�3�g

&� «g 2000Z�g¢�`�²Mu��wbVWgrstx>b�¡��`atRsM

ytj'px>�¯Xx>�Y 1998Zcdef_�2000ZklY 1990Z���Ê_`�

a��gyt�� 12�j'p�|�F�Z²®¯°�Y�1986 Zcd 1996 ZUÎYÙÙ 

} 0.6�0.7 MNX_`aRj1997 ZgY 0.78 ��¡��Rb�2002 ZgY 0.48 [M©b

z�}U]Y 0.45~0.55UÎMNX_`at�ª 5�� 13�j

�5� VWU�����

2011 ZUNOVWXY 3,266 J*��z�1986 ZklUVWX¶�Ã��������

�g 3.ë_RA>gY��g¢t�� 10�jÌÍ 5ZÎUVWXU��Yef���PQ

Rj2000 ZklUVWXUmnYVW��TgrstuvwUx>b�¡��R�NOP

QRRsM�VW{|Y~Ë��aMNX_`atj�ª 6�� 11�j1990 Z�]\UVW

efY�������b�©_n¢Xbef_Ro�bGj�D�dQtjÌÍ$båM

Y�������ÜÝÞÎwÏ�_U�ÐUÎgÑUÒ!byt�èéPQ`at�]Ó

2005�j_c_�CSTU��������[_�1�3I�U
ªÔ�Ð�UÒ!!�MY�

Ò!b�aùÕ�}«M�aùÕbE�_`Ùz
êÚ��_`YÖ×�!�Y�sdQ

�c�Rj[R�34$ØæùÙMÚög z 0 ÉwUn¢���,-_R����HI

,JKLg zNOPQR 1 ÉwUVW{|��Ê_RbÛwUÎM¤�YîÜ_�c�

RjCSTMYn¢Xg!Ý�t�ÞbÖdc���`Ùdß��]�HI,JKLg 

tàÉwn¢��U��b¯��D�dQtj

�6� ���!�

CSTU²wXY 1997Z[M 2,200J*��MNX_�1998Zklef_Rb�2000Z

klmnghiRj1Éw{|Y 1997ZJcdef_�2006Zg�	mn_R�UU�á

<�_`��MNX_`at�ª 7�� 14�j²wX�'p�| FU!�YÖ×�¤��&

P�ab�1996Zcd 1999Z[MUNXY Fb¹¹�¡�²wXbef_Râ÷�µót

�� 15�j_c_�2000Zcd 2007Z[MY Fb�¡NX_²wXYmn_Rj����

���²wX 1kgyRzU 1Éwn¢{|�Y 1996Zcd�©_����Myt�� 16�j

���!���� 17��¾t��1986�1995 ZU���!�Y²wXb 2,200 J*\]g

ß_`�1 Éwn¢{|b 3,200 ã{���^O_`aRb�}U] 1996�1997 Zg 1 É

wUn¢{|bef_��a`²wXUefbä�`atj2000 ZklY²wXbmng

hit�UU 1Éwn¢{|Y���U[[MytjVWKL�ý�R 1986Zkl�²w
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XY 1,816�2,728 J*UÎM¶·_`atb����"#��`YstRsgY¶�Ãb

lP¡å×æ·bº»Mytj}oM�CSTMY�a������MyQ��an¢X

b¦dQt�çU²wX�_`�n¢XU�� 10%(R-High)�������U��

10%(RPS-High)U�Õ��t²wX�2,144J*�� Blimit�_`èO_Rj2006ZklU

²wXY 2,500J*k�U��MNX_`Ùz�2011ZU²wX� 2,465J*� Blimit��

�`atjî¢�ÍZU������Y 2005Zkl�©¤��&_�2010ZU����

��Y 0.61 ���Rj«¬ÐÑgÙótn¢XU2¬gY�2008 Zcd 2010 ZU 3 ZÎ

gÙót������U®¯°�ÕÖ_Rj

�7� øúûüé�

2006Zcd 2011ZU,-M¦dQR×,+g t��?@øúUE¢�YáC
	â


êU±$M 1.4�5.4%�ðñò

êU±$M 3.4�38.1%My�Rj×,+U¤�b®`a

t$�Àæ,ê·_�E¢�®¯°�'pXg z¯�ëó_`2¬_RA>�STÚ�

MU?@øúUE¢�Y�10.4�14.2%�NOPQRjCSTMY�îâUùê�ìa`?

@øúí¬U���î<���Z²³g�³_R×,+�¦to�bM��aRs�ST

Ú�U?@øúUïné��ª�ð¡ñsto�Yº»Mytj?@øúUûü|�òZ

U 1 Éwn¢{|��Ê_RA>�1996 Zklûü|b~Ë¶þd�ag�ccþdß 1

ÉwUn¢{|Yó_¡ef_`at�� 18�jx~U�÷b�DE-L�ôù�m� 2004�

M�èéPQ`Ùz�oU
êMY 1 ÉwUn¢{|bef_R_ÎYûüøúUïné

���©�t�����`atj_Rb�`�øúûüUé�Y 1996ZklU�����

�U�©�õöM�t~�MY�c�R�D�dQtj

+� �,�& � -./ �01

�1� VWÓÔU[�s

CSTUVWXY 1999Zg 2,675J*[M÷ø¿��VWKL�ý�R 1986ZklUÌ

l°�$�_`atj2000ZcdVWXYmn_Rb 2006ZU 3,671J*�Æ,Ç�_`

�¹cgef_�2011ZUNOVWXY 3,266J*���R�ª 4�j²wXY 2000Zcd

mnghi 2003 ZklY 90 Z�\\ z�a��MNX_`at�� 14�jVW{|Y

1996 Z[M�a��gy�Rb�1997 Zklef_����a��gyt�� 11�jVW

{|UefY�1Éw�2ÉwUefg t�UM�3Éwk�UVW{|Y 90Z�\\�

x.�_¡Ymn_`atjk�UKL��cd�VWXU��Y�����Yef��

�PQtj������Y���MNX_`Ùz�VW{|U��gY�]����tù

�byt�D�dQtj2011 ZU F(Fcurrent=0.52)Uu�PY�VWXU���ú��_R

�ç°(Fsus=0.47) zu�¡�n¢£pU¤�gytj[R 2011ZU F(Fcurrent=0.52)Y�

n¢yRzU'pX�Ìu��t Fmax(=0.32) zu�¡��;£pU�¹���PQt��

19�jooM�Fsus U¬Og�R�`Y 2011 ZklU������b 2008 Zcd 2010 Z
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U®¯¦�ûüæM���±Z²MUZ²³´µ�b 2011Zkl¶·_�a�¸O_Rj

oU¸OU©M�1Éw 1��bî�U«øgý� 1Éw{|U_þ°b 1g�t «��

ý��Ý�t FU®¯°� Fsus�_Rj

�2� ABC�õgNO'pXU¬O

CSTgÙa` 2004 Z[MUVWÓÔMY�²wX�'pXb^O_`aR 1990 Z�

���x.ûüæ[M�P�to��VWÂÃú��_`aRj2005 ZUVWÓÔM²

wXY 1990Z���U��g�_R�U�NOPQ�CZUVWÓÔM� 2011ZU²w

XY 1990Z��� z�¡��RjFcurrent(=0.52)Y�Fsus(=0.47)�Fmax(=0.32) zu�¡

n¢£pÙ õ�;£pU¤�gytj_c_���U²wXY Blimit�2,144 J*� z

u�a 2,465J*�NOPQ`Ùz�VWX������PQtj}oM ABC¬OgyR

�`Y�æ,æU 1-1)-(1)��Ö_���UVWXU���ú��_` Fsus� Flimit�_Rj

k���[��2013ZU ABC��U�ÒM¬O_Rj[ß�2012ZU'p�|Y 2011

Z�x~�_Rj2013ZklYZ²³´µ�� 2011Z�x~�_�'p�|UZ²®¯°

bVWÂÃÄ�U F °��t «èO_Rj[R�������Y 2008 Zcd 2010 ZU

®¯¦ûüæ(=0.59)MNX�t�_RjHI,JKLg z�2011ZU F(=0.52)g t 2012

ZU'pXY 1,184 J*�2012 Z'_�sUVWXY 3,154 J*�2013 Z'_�sUVW

XY 3,051J*�2¬PQRj2013ZU·(gÙa` Flimit(=0.47)M'p_RA>�ABClimit

Y 1,069 J*�2¬PQRjPdg�º»¼½�¾¿ÀM Flimit g	=0.8 �°iR°�

Ftarget(=0.38)��t��2013ZU'pXÂÃú���tABCtargetY 897J*�¬OPQRj

2013Z ABC VWÂÃÄ� F° 'px>

ABClimit 1,070J* Fsus 0.47 35% 

ABCtarget  900J* 0.8ÅFsus 0.38 29% 

ABCU°Y 1U��ÆÇÈ¢jABCgY 0ÉwYÊ[�ajF°Y±Z²U®¯°j

�3� ABClimitUÓÔ

�t F g t'pX�VWXUNXÐÑ�©Uªg�'pX�²wXUNXÐÑ��

20g&�j
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'pñò
� ÂÃÄ�
'pX�J*�

2011 2012 2013 2014 2015 2016 2017
��U'p�
U��

Fcurrent
(F=0.52) 

1,242 1,184 1,150 1,113 1,070 1,033 998 

VWXU��
Fsus

(F=0.47) 
1,242 1,184 1,069 1,081 1,077 1,075 1,074 

�$UÐ¦
��

0.8ÅFsus
(F=0.38) 

1,242 1,184 897 990 1,058 1,129 1,207 

VWU
é�¦�Ö

Fmax 
(F=0.32) 

1,242 1,184 773 904 1,014 1,133 1,266 

'pñò
� ÂÃÄ�
VWX�J*�

2011 2012 2013 2014 2015 2016 2017
��U'p�
U��

Fcurrent
(F=0.52) 

3,266 3,154 3,051 2,944 2,835 2,736 2,642 

VWXU��
Fsus

(F=0.47) 
3,266 3,154 3,051 3,069 3,062 3,062 3,065 

�$UÐ¦
��

0.8ÅFsus
(F=0.38) 

3,266 3,154 3,051 3,333 3,572 3,834 4,121 

VWU
é�¦�Ö

Fmax 
(F=0.32) 

3,266 3,154 3,051 3,522 3,966 4,465 5,034 

�4� ABCU�ÓÔ

�Z�ÓÔklg�nPQR×,+)ØJÙ õ�Ñ���PQR|°Uî���Uª

g&�j

×,+U��g z�ÓÔPQRVWXÙ õ ABCU°��Uªg&�j

2011Z��UVWXNO°Y�2009Z[MU'p×,+�ÕÖ_`�2010Zgý�RVW

�Z�ÓÔkl�nPQ
R×,+)ØJ

�Ñ���PQR|°

2010Z'pX»O° 2010Z'pXU»O
2011Z'pX�è° 2005Zcd 2010ZUNOVWXÙ õ RPS�Fcurrent�Fsus
2011ZZ²³'p{| 2005Zcd 2010ZUNOVWXÙ õ RPS�Fcurrent�Fsus

ÓÔß÷Z ÂÃÄ� F° VWX
�J*�

ABClimit
�J*�

ABCtarget 
�J*�

'pX
�J*�

2011Z���� Fsus 0.50 3,249 1,171  980 
2011Z
�2011Z�ÓÔ� Fsus 0.59 3,309 1,319 1,116�

2011Z
�2012Z�ÓÔ� Fsus 0.47 3,266 1,142  958 1,242 

2012Z���� Fcurrent 0.59 3,305 1,310 1,110  
2012Z
�2012Z�ÓÔ� Fcurrent 0.52 3,153 1,184  998  
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ÓÔMUNO°�2011 ZU�ÓÔ�2011 Z�� 2012 Z��Y�2010 Z[MU×,+�Õ

Ö_`�2011 Zgý�RVWÓÔMUNO°�2011 Z�ÓÔ�2012 Z�� 2012 Z�ÓÔ

�2012Z�Y 2011Z[MU×,+�ÖaR�UVWÓÔMUNO°Mytj

2� -./ 34�5678�9:

lvwU���ú¦�_R'p�s�U��Yé�b�Q`at�D�dQtjSTÚ

�MUûüé�U�OYº»Mytb�ùêg �`Y?@øúí¬UÜÝÞUE¢�b

30%Í¡g��t8A�ytjoURs�ûüé�g�a`YSTí�MUÓÔgn�`ù

ê¦����ý«ù��yt�D�dQtj

;� <=>?

���î (1960)���qU Population Dynamics �'(VWÂÃ. ð
��è, (28), 1-200�

Pope, J.G. (1972) An investigation of the accuracy of virtual population analysis using cohort 

analysis. Int. Comm. Northwest Atl. Fish. Res., Bull., 9, 65-74. 

��� �î�!! (1995) ;<$Í
êgÙótÜÝÞU'(�q¥¦Â½�;<$��

?@A�èé, " 21#, 37-49�

ôù $�m�T% (2004) DE-LgÙótÜÝÞ?@øúUûüé��áC��¥&',

70(6), 910-921�
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ª 1. ÜÝÞáC
	âÅðñò
STU'pX �J*�

Z 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

'pX 995 848 1,224 1,171 1,363 1,293 1,302 1,277 1,566 1,523 

Z 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

'pX 1,591 1,585 1,772 1,888 1,982 1,736 1,678 1,517 1,640 1,713 

Z 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 

'pX 1,528 1,691 1,902 1,743 1,802 1,780 1,880 1,707 1,368 1,135 

Z 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

'pX 1,180 1,114 1,103 1,211 1,227 1,110 1,414 1,360 1,409 1,332 

Z 2010 2011 

'pX 1,302  1,242  
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ª 2. ÜÝÞáC
	âÅðñò
STUZ²³'p{| �ã{�

Z 0É 1É 2É 3É 4É 5É 6É 7+É >2

1986 632 1,432 551 196 66 26 13 11  2,294 

1987 575 1,385 504 171 56 22 11 10  2,158 

1988 784 1,522 546 179 58 23 11 10  2,349 

1989 730 1,525 581 193 63 25 12 10  2,408 

1990 548 1,328 532 174 58 22 10 9  2,134 

1991 901 1,453 561 188 62 25 12 11  2,312 

1992 994 1,823 649 198 65 25 12 10  2,784 

1993 812 1,586 604 193 61 24 11 10  2,488 

1994 713 1,819 582 190 64 26 13 11  2,704 

1995 765 1,746 614 181 61 24 12 10  2,649 

1996 1,091 1,695 644 193 65 26 13 11 2,648 

1997 1,025 1,165 490 202 86 33 16 12 2,003 

1998 317 930 384 170 78 29 15 11 1,616 

1999 470 752 340 146 62 21 10 6 1,337 

2000 467 741 335 162 63 24 12 7 1,343 

2001 508 768 327 143 57 21 11 6 1,332 

2002 473 699 293 144 63 22 10 9  1,241 

2003 444 770 330 155 67 25 11 11  1,370 

2004 73 594 348 182 74 27 12 14  1,249 

2005 114 395 317 168 70 27 12 12  1,001 

2006 137 625 430 221 84 30 13 12  1,415 

2007 94 488 385 215 85 32 13 16  1,234 

2008 90 424 371 224 97 36 16 16  1,185 

2009 388 342 345 200 115 28 12 12  1,055 

2010 150 500 365 192 103 25 11 12  1,208 

2011 121 417 324 170 99 30 13 16  1,067 
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ª 3. Z²³'p{|cd2¬_RÜÝÞáC
	âÅðñò
STUZ²³'pX�J*�

Z 0É 1É 2É 3É 4É 5É 6É 7+É >2

1986 70 387 485 327 179 97 59 76 1,678 

1987 63 374 444 285 151 82 50 68 1,517 

1988 86 411 480 299 158 86 52 69 1,640 

1989 80 412 511 322 170 91 55 71 1,712 

1990 60 359 468 291 157 81 48 63 1,527 

1991 99 392 494 314 168 92 55 75 1,690 

1992 109 492 571 331 175 94 55 72 1,901 

1993 89 428 531 322 164 89 53 68 1,743 

1994 78 491 513 318 171 96 61 74 1,802 

1995 84 472 540 303 164 89 58 71 1,780 

1996 120 458 567 323 175 98 61 78 1,880 

1997 113 315 431 337 233 124 74 81 1,707 

1998 35 251 338 283 211 107 68 75 1,368 

1999 52 203 299 243 167 78 47 45 1,135 

2000 51 200 295 270 170 89 54 51 1,180 

2001 56 207 288 239 153 78 49 43 1,114 

2002 52 189 258 240 171 84 47 63 1,103 

2003 49 208 290 259 182 94 52 76 1,211 

2004 8 160 306 303 199 99 57 94 1,227 

2005 13 107 279 281 190 99 56 86 1,110 

2006 15 169 378 369 228 110 59 86 1,414 

2007 10 132 339 359 228 118 63 110 1,360 

2008 10 115 327 375 261 134 77 111 1,409 

2009 43 92 303 334 312 105 58 85 1,332 

2010 16 135 321 321 277 95 54 83 1,302 

2011 13 113 285 283 266 112 62 108 1,242 
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ª 4. HI,JKLg tÜÝÞáC
	âÅðñò
STUZ²³NOVWX�J*�

� � � � � � � � �

Z 1É 2É 3É 4É 5É 6É 7+É >2

1986  769  934  648  399  239  146  189 3,324 

1987  776  901  610  375  225  134  182 3,204 

1988  824  957  629  386  233  137  182 3,347 

1989  816  975  653  391  237  141  181 3,393 

1990  770  950  628  388  227  138  179 3,282 

1991  837  986  663  401  240  140  191 3,459 

1992  932  1,064  676  414  241  140  182 3,648 

1993  852  1,021  662  404  246  139  178 3,503 

1994  946  999  665  401  250  150  181 3,592 

1995  933  1,063  663  411  236  146  179 3,630 

1996  844  1,085  714  430  256  140  180 3,649 

1997  633  890  702  467  264  150  163 3,269 

1998  553  753  635  431  234  128  141 2,875 

1999  495  727  582  421  220  117  111 2,675 

2000  493  714  610  410  265  136  128 2,755 

2001  501  718  596  407  249  169  149 2,789

2002  503  717  614  434  266  165  220 2,919 

2003  538  777  663  457  274  177  258 3,143 

2004  498  812  701  494  286  173  284 3,248 

2005  480  849  729  478  306  180  278 3,299 

2006  545  957  831  548  300  200  290 3,671 

2007  484  948  829  554  330  181  319 3,646 

2008  445  894  881  565  337  203  294 3,620 

2009  404  841  820  611  309  193  280 3,458 

2010  436  799  777  590  297  197  305 3,402 

2011  423  757  682  553  318  195  338 3,266 
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ª 5. HI,JKLg tÜÝÞáC
	âÅðñò
STU'p�|NO°

� � � � � � � �

F-matrix � � � � � � � �

Z 1É 2É 3É 4É 5É 6É 7+É F�®¯�

1986 0.82 0.86 0.82 0.69 0.60 0.59 0.59 0.71 

1987 0.76 0.79 0.73 0.59 0.52 0.53 0.53 0.64 

1988 0.81 0.81 0.75 0.60 0.52 0.54 0.54 0.65 

1989 0.82 0.87 0.79 0.66 0.56 0.57 0.57 0.69 

1990 0.73 0.79 0.72 0.60 0.50 0.49 0.49 0.62 

1991 0.73 0.81 0.74 0.63 0.56 0.58 0.58 0.66 

1992 0.88 0.91 0.79 0.64 0.57 0.57 0.57 0.70 

1993 0.81 0.86 0.77 0.60 0.51 0.54 0.54 0.66 

1994 0.86 0.84 0.75 0.64 0.55 0.60 0.60 0.69 

1995 0.82 0.83 0.71 0.59 0.54 0.58 0.58 0.66 

1996 0.92 0.87 0.70 0.60 0.56 0.66 0.66 0.71 

1997 0.80 0.77 0.76 0.81 0.74 0.80 0.80 0.78 

1998 0.70 0.69 0.68 0.78 0.71 0.88 0.88 0.76 

1999 0.61 0.61 0.62 0.58 0.50 0.60 0.60 0.59 

2000 0.60 0.61 0.68 0.61 0.47 0.58 0.58 0.59 

2001 0.61 0.59 0.59 0.54 0.43 0.39 0.39 0.51 

2002 0.54 0.51 0.57 0.57 0.43 0.38 0.38 0.48 

2003 0.56 0.54 0.57 0.58 0.48 0.40 0.40 0.50 

2004 0.44 0.54 0.65 0.59 0.48 0.46 0.46 0.52 

2005 0.28 0.45 0.56 0.58 0.45 0.42 0.42 0.45 

2006 0.42 0.58 0.68 0.62 0.52 0.40 0.40 0.52 

2007 0.36 0.51 0.66 0.61 0.51 0.48 0.48 0.52 

2008 0.34 0.52 0.64 0.72 0.58 0.54 0.54 0.55 

2009 0.29 0.51 0.60 0.84 0.47 0.41 0.41 0.50 

2010 0.42 0.59 0.61 0.73 0.44 0.36 0.36 0.50 

2011 0.35 0.54 0.62 0.76 0.50 0.44 0.44 0.52 
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ª 6. HI,JKLg tÜÝÞáC
	âÅðñò
STUNOVW{|�ã{�

� � � � � � � � �

Z 1É 2É 3É 4É 5É 6É 7+É >2

1986  2,850  1,061  388  148  64  31  27  4,569 

1987  2,875  1,024  366  139  60  29  26  4,518 

1988  3,052  1,087  377  143  62  29  26  4,777 

1989  3,022  1,107  391  145  64  30  26  4,785 

1990  2,853  1,080  376  144  61  30  26  4,569 

1991  3,101  1,121  397  149  64  30  27  4,889 

1992  3,452  1,209  405  153  65  30  26  5,339 

1993  3,157  1,161  397  150  66  30  26  4,985 

1994  3,505  1,135  398  148  67  32  26  5,312 

1995  3,455  1,207  397  152  63  31  26  5,332 

1996  3,125  1,233  428  159  69  30  26  5,069 

1997  2,346  1,011  420  173  71  32  24  4,077 

1998  2,049  855  380  159  63  27  20  3,555 

1999  1,834  827  349  156  59  25  16  3,265 

2000  1,826  812  365  152  71  29  18  3,273 

2001  1,855  816  357  151  67  36  22  3,302 

2002  1,863  815  368  161  71  35  32  3,344 

2003  1,991  883  397  169  74  38  37  3,589 

2004  1,846  923  420  183  77  37  41  3,526 

2005  1,778  964  436  177  82  38  40  3,516 

2006  2,019  1,088  497  203  81  43  42  3,973 

2007  1,793  1,077  496  205  89  39  46  3,745 

2008  1,648  1,016  527  209  90  43  42  3,577 

2009  1,497  956  491  226  83  41  40  3,335 

2010  1,614  908  466  219  80  42  44  3,371 

2011  1,566  860  408  205  85  42  49  3,215 
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ª 7. HI,JKLg tÜÝÞáC
	âÅðñò
STU���!�

� � ²wX � n¢X�ã{� ���

Z � �J*� � �òZU 1Éw� ���

1986  2,088   2,875  1.38  

1987  1,977   3,052  1.54  

1988  2,045   3,022  1.48  

1989  2,090   2,853  1.37  

1990  2,036   3,101  1.52  

1991  2,128   3,452  1.62  

1992  2,184   3,157  1.45  

1993  2,140   3,505  1.64  

1994  2,146   3,455  1.61  

1995  2,166   3,125  1.44  

1996  2,263   2,346  1.04  

1997  2,191   2,049  0.94  

1998  1,946   1,834  0.94  

1999  1,816   1,826  1.01  

2000  1,905   1,855  0.97  

2001  1,929   1,863  0.97  

2002  2,058   1,991  0.97  

2003  2,217   1,846  0.83  

2004  2,343   1,778  0.76  

2005  2,395   2,019  0.84  

2006  2,647   1,793  0.68  

2007  2,688   1,648  0.61  

2008  2,728   1,497  0.55  

2009  2,633   1,614  0.61  

2010  2,566   1,566  0.61  

2011  2,465   
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Pope, J.G. (1972) An investigation of the accuracy of virtual population analysis using cohort 
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D $³E¢�×,+

áC
	âU±$MY�E·���¶��_R?@øúUE¢�b��PQ`atb�

ðñò
	âMY�E¢�U,-bº�ëMytj;<$MY 2000�2004ZU,-M�E

¢�b 27.7�17.0%�èéPQ`Ùz��Ê¦E¢�b�ao�bFOPQtj}oM�}

¬�_`"#cd67[M�;<cdDE-[MU 2 �UÀæ,êg[�s�}QGQU

'pX�E¢�®¯°�Öa`STÚ�UE¢��NO_Rj

õHV¤ 3 ª 1 E¢�×,+î�

2006 2007 2008 2009 2010 2011 
2011Z�

'pXIJ*J

"# 1.5% 2.4% 1.6% 2.9% 2.0% 3.8%  55 

-. 1.4% 3.6% 5.1% 3.7% 3.8% 2.4% 202 

12 3.9% 2.6% 6.6% 6.8% 5.4% 2.4% 168 

34 - - - - - - 176 

67 17.0% 15.1% 13.2% 4.3% 4.6% 3.4%  15 

;< - - - - - - 399 

BC 30.0% 22.5% 35.5% 38.1% 24.8% 24.7% 169 

DE- 19.5% 12.9% 16.9% 22.7% 28.6% 17.9%  57

Ú� 13.6% 11.1% 12.9% 13.5% 14.2% 10.4% 1,242 

K ïné�UNO

ïné�Y�HI,JKLg zñsdQR 1 Éw{|�ûüwE¢�Ù õûüw{

| z¬_RjC¬MyQ�±Z?TgÙót 1 ÉLUE¢��Öa`ïné��ñs

t��Mytb�CSTgÙa`Y�Z²³UE¢�×,+b�ë§MPQ`a�ajo

URs�ÚZ²�ê,æ_R¨UE¢��Öa`ïné��2¬_R*j

õHV¤ 3 ª 2 ïné�NO×,+î�

2006� 2007� 2008� 2009� 2010� 2011�

\ZUûü|Iã{� 4,540 4,227 4,334 4,233 4,311 4,320 

àÉw{|�ã{� 1,518 1,519 1,520 1,521 1,636 1,590 

E¢�(%) 13.6% 11.1% 12.9% 13.5% 14.2% 10.4% 

ûüwn¢|�ã{� 207 169 196 206 232 166 

ïné�(%)N 4.6% 4.0% 4.5% 4.9% 5.4% 3.8% 
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