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ABClimit 171 �� F20%SPR 0.42 42% 
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2007 560  278 0.58 50% 

2008 519  179 0.39 34% 
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Â��y�m�¢\ 4�10�nb�q:¬<7qC®y���b�n
b�ØÙ¡DÄ².Gç��C�1993F���µ¯OPmØ¡FÙ¡DÄ².·l�°
���,Ñ�m von Bertalanffy�².EÜ¥�±y��LÀGP�m�¢\ 3�nEÜ¥C
© 2Ú�¥��`|Q 2ç�EÜ²³MÞS\½´´�mM�© 2Ú��`|Q^µGç
��C�E:G\��=<GEÜ¶M,�mmÝ��QWXÏM�Q�·�¸¹�nb�=

<�E:G\QEÜ¶Gç��C�l·Rb���lº�»¥�¼½��Qn

ë¾¿À�ÂC 0.033ÁØR��67ÂÃ F�TF�C 1�3Úh�CpqG\Q*TM
ûy�G_`P��Q 2 ØzR��3 ØzGç��C�ÄíG\c�y�mn¯m�Úh
Gç��C 3Øz�ØÙ 11Ú��*T�Â� TFR�mn× TF�±y í���GÅ|n

3Ú 2Øz�ØÙ 46��Þ�Ù TF�®y
1993�2008F*z� 3Ú 2Øz�ØÙ 46�� TFGç��C�ÆF[ÇÈÉ�CÒFÒ

Ø� 2Ú�\u 1Ú�*T�Â�	áÅR��®y���mM�oF[Cpq*+�UV
YG |QÊÇMÊlPmaR·lHIYËÂ�CPUE��P�m���ÌÍ7|5<G
\c®y�mn
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M�ÏlP��Qnaa�Ð#�¤PÑP p�p=1;!"#�p=2;&�#�p=3;-.#�R��
t*zFG�©Q�Ø m�m = 10,11,12,1,2�� aÚh�*TÁÂ� Ct,p,m,aR|QnUVY

CFÙ¡GC�OP��b�aR·laa�C Xt,p,mR|QnßàUVY�mc*TÁÂ

C���¥�\OPQn

CPUEt,p,m,a = Ct,p,m,a / Xt,p,m

aa�×#�Ò4zG�©Q CPUEGC#G\QÒÓMÔÝlP�FBØG\Q��
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��pq*+�*ÕXÖM×bQaR�����c�UVYËÂR��pè+�Â�ßØ

b´LÅ�P�QaRC´Ù�b�RÚ`PQn¤a��Û^�G 3 #�	
Gàð�
CPUE S)� 2 #�á�Å�����Q&�#�UVY�ÕãUVYR���FÙ¡Gp
q*+�UVYËÂ����¥G\��ÊlPQÅR�mn

Xt,p,m,a = Xt,p,m * ( CPUEt,p,m,a / CPUEt,2,m,a)

aa� tF mØG�©Q aÚh�HIYËÂ I�It,m,a��

  It,m,a = Ct,m,a / ÜXt,p,m,a

R|Qn

¯m�pq�ÝÝmÞ��*+iuG\Q*TY� Ct,m,aR��t F m ØG�©QÞ*
+iu�FÙ aGf|QUVYËÂ�X�����¥G\cßÝmÅR|Qn
Xt,m,a = ÜXt,p,m,a * (Ct,m,a / Ct,m,a)

3 Ú 2 Øz�ØÙ 46��±²Gf|Qpq*+�*ÕXÖ�ôy�Å q R|På�t F
� 3Ú 2Øz�ØÙ 46��*T�Â F�Ft,2,3��|b`�Þ�Ù� TFC���¥�\OP
Qn

Ft,2,3 = q * Xt,2,3

yÂ q �±ÝQaR�Þ��F�Þ�Ù TF M±yOP�×F×Ø�FÙ¡HIÁÂM
ÀyOPQn

q Gç��C�pq*+*zG�©Q 2 Ú�\u 3 Ú�HIYËÂ I R¦§79k¨G
\��LÀOPQHIYRMS�RSe½�à|Q\�G����Ô� Â Y(q)MÞrR
bQ q�±y�mn

Y(q) = Ü(It,m,a – p * Nt,m,a)
2 (t=1993,ááá, 2008 ; m=10,11,12,1,2; a=2,3) 

aa� pC�àyÂ�����¥�\OPQn
p = Ü(It,m,a*Nt,m,a) / ÜNt,m,a

2

1Úh�HIYËÂ�ÌÍ7|5<GP�b·�m�C�*+��á�C 1ÚhR 2�3
ÚhR�C��B*)âEQRM��×bQRã`P��QmÝ��QnY(q)�ÞrR|
Q qC 1.0856*10-6RLÀOP�a�Å�P��×F�Þ�Ù TF�±y�mn

ä� 2008F� 1Ú 2Øz(ØÙ 22)�\u 2Ú 2Øz(ØÙ 34)� TF�®y
ä�F� TF Gç��C�ÆF[ÇÈÉ�C�F�ÒØÙ�*T�ÂRÒÅRÆy��

®y�mM�oF[Cpq*+�UVYG |QÊÇ�åG®y�mn

|b`��1Ú 2Øz�ØÙ 22��*T�ÂGç��C�ä� 3F�2005�2007F��
10�2ØG�©QUVYËÂ�DÄÅR 2008F 10�2Ø�UVYËÂR��M*T�Â�
�ÖRôæ|Q\�b TF �çè�GßÝ�®y�mnTF ��Q F2008,2,1�±y|På�

¦§79k¨G\�� 2008FG�©Q 1Úh�×Ø�ÅC±¯QaR·l����¥�©
m| TF�çè�GßÝ�®y�mn
Ü(F2008,m,1�= ÜÜ(Ft,m,1) / 3 * (ÜX2008,m,1 / (ÜÜ(Xt,m,1) / 3)) 

(t = 2005, 2006, 2007; m = 10, 11, 12, 1, 2) 
�éØê©�Cb½ 10�2Ø�Þ*z�UVYR*T�Â���P�m^µC�*+�
G\PåFG\���*)�âE)BâE4zS×bQROPQaR·l�ë½ìzá

p=3 
p=1 

p=1 

p=3 
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2Ú 2Øz�ØÙ 34��*T�ÂSÒÓ� íG\��®y�mM�2008F 2ØCUV
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��C 10�1 Ø�LÀfgR�����¥�©m| TF�F2008,2,1��çè�GßÝ�®y

�mn

Ü(F2008,m,2�= ÜÜ(Ft,m,2) / 3 * (ÜX2008,m,2 / (ÜÜ(Xt,m,2) / 3)) 
(t = 2005, 2006, 2007; m = 10, 11, 12, 1) 

ä� 2008F��Ú 3Øz(ØÙ 11)� TF�®y
�Úh�ä�F TF Gç��C�ÆF[ÇÈÉ�C�F�ÒØÙ�*T�ÂRÒÅRÆ
y��®y�mM��Úh�*T|Q*+Crstuvw*+��c��Úh�0=>-
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2005�2007FÒz�´LÅ�DÄRôæ|Q\�G TF�®y�mn|b`�����¥
�©m| TF�F2008,3,0��çè�GßÝ®y�mn

Ü(F2008,m,0�= ÜÜ(Ft,m,0) / 3 (t = 2005, 2006, 2007; m = 10, 11, 12, 1, 2, 3) 

�2�*Tp�FÙ�E
*TpFÙ�E����\ 1G�ØÙ�E�¢\0G��mn1999F�\u 2001FC
}~F�B�j�GRSb���Úh�*TÁÂMºj��OlGâF� 2000 F�\u
2002FC�éF�B��Q 1Úh�*TÁÂM}~�mn2001F�BGç��C 2004F
�3Ú�G���S��ã�¸¹�maR·l�2004FG�©Q 3Ú�Ëh�*TÁÂC
1993F���CÞS���ãRb�mn
�ÚhC 2003�2004 FC�Ý����ã����mS���2005 F�CBBºj��

2006F��C������ã�*TOP��Qn

�3�HIYR*T³´���
¦§79k¨�LÀ&��\ 4�8 �\u¢\ 8�10 G��mn�ÚhM*Tj�|Q

10Ø4¶��FÙ¡HIÁÂ�\ 4��;QR�ø�j�ÁÂC 10�150�Á��vb�
�����2003F�BMÞS��j��ã���mn¯m©FÙRbQ 4Ø4¶��«z
HI.Y�\ 7��;QR�HI.YC 80�50095R/ 6ùG�\ú�����mn
*z�	
��Q 10Ø4¶��HIYR 4�3Ø�*TY·lLÀ�m*T³´���

�» 17G��mn*T³´C 2001F������ÇG�Qnô �ä�F�*T³´G
ç��C¦§79k¨� TF �Æy���QaR·l�yû[M��RC�kº��F[
�����GSüý|Q¾¿M�Qn

0=>-?@AB�CE:�m=±²M6R}�*TOPb�aR�¯m�þb÷,�

 �MÔÝlPb�aR·l�» 18��Blimit �±y�C�ÝR��÷,� ����C
»¥�.¿b¼½��Qn

b�¦§79k¨GCë¾¿À�Â�M�R�� 0.033ÁØ�0.4ÁF��P�mM�o



ABGç��C*T¦[M��mÝ�HIY��y&�G��|M��y�¶���C�
��rO��» 19�n

�4�HI��ã>�Ç
oABCxyzG{,|Q}~F�B��ÇG\cHI�ãM�v½��|Qn» 20

G�*zßà���ØR�m 4Ø4¶��HIY������mn1999F�\u 2001F
�BM}~�maRG\�� 2002F�\u 2003F*zGCHIYC�Ý���HI�ã
G��mM�2002F�BMDF�;�2003�2004F�BC�Ý����ãGR�¯�mn
2006F�C�2005F�BMBBJK�Ç��|RRSG 2006F�BM����v���
�j��mmÝGHI��C� ��*TYC 20095�ËJQ�ãGJK�mn¤�¥
�HI��C 2007�2009F�zá�ûy�G�����Qn2008F*z�4¶G����
HI�ãC		à
�¯mHI�ÇC	äå�
RîïOPQn

�5�HIR*T� �
0=>-?@AB�CE:�m=±²M6R}�*TOPb�aR��\u�þb÷,

� �MÔÝlPb�aR·l�j�]^�µ¶·lHI��R*TR� ����YQ

�C����Qn

» 21 G�HIJKL�G\Q*+]^ M��OPm 2002 F���*T§�QRG
�©Q YPRR SPR���mnb�*T�Â�×ÅC Fcurrent�0R�m)´�ÒfÅ��
���Qn

F�ô�]^�G\Q YPR�C Fmax�1.08FcurrentRbc��� FM Fmax��JQa
R·l�a�ÂÅê©·lC��� FMEÜ�TRCãkb�n» 22G�OlG��� F
�QR�G���*T��ØÙ��l�m)´� YPR�\u SPR���mn*T��4z
���G\��/ 20%9[� YPRº�MWX��QaR·l����*T��C�Ùh·
l*T������QR��ý��EÜ�T�����Qn

j�]^�µ¶·lC�oAB�CxyzG{,|Q}~F�BG\��j�Y�®h

HIYRS�v½��|Qn�mM���÷,� �G�Ò MÔÝlPb�aR·lô

�Gj��T�����Q·��·Cîï�vb�n�·���� FC F14%SPR��c�
ô�GthHI�MSY��PR��P�lPQaRM�� F30%SPRR�ÏQR��*T
§��Qn¯mÎ�G®hRbQ¯�G,v°Q±²�³´M�Ý���aR�,Ñ|P

å�*+]^G\��®hHI�º��»QaRC�Ý�.¿��QRÚ`PQn

�6�i
øù�
!"#�&�#�\u-.#�C�oAB�HIº��»QmÝ��F�CÎF�\¤

70 �Á��	i
øù�Îú���c�¤�����B´Ùbøù$%�{Gç���
Ò 3 #���+ �'(��� �\u(*)�� ´��4567/0123*+456
7G\cûV�b����M_`P��Qn���C�øù�mi
MHIG��\�G

!jOPm·��"|QmÝG�2000F\cW#·lÍÔ�vQ2:¬9$7Õ��P�
mÕ�øù��M_`P��)���%¾hRøùh��¡��Õ�øùh�*TÁÂ�

J�Ö�Ày���Qn

aa�C�Õ�&[$%Mûy��vm 2001F���øùB�	·l!"#�&�#�
\u-.#�����ý'�åGLÀfgR|QøùB�(X��¯º!jÖ�øù±



²�*Tj�4¯��,°Ö���y�';m�¢\ 11�nb�*Tj�ØÙC)*�H
IY�yRÒÓG�Ú 10Øz�ØÙ 6�R��LÀ���Qn
Õ�R��C2:¬9$7Õ��+,-.�MP�lP��c��)���Ô/G\Q

{'MWX��Qn2:¬9$7�0B&[#àMøùBÎG×bQ\�®yOP��c�

��Õ�øùBGµ1���Q·��¡MWXRb���Qn

!jÖ��y íGç���¢\ 11G��mÕ�øùB��� 2002F23�456
?7øùB�øùÁÂ 16,510Á�øù4�DÄÞÜ 73mm��àGRc���G*ÏQn
 �×#��)��G\c�éøùB�FÙ¡*T�J��ÁÂC�yOP��c�¤

�ÂC 2002*zF��Ú4��2003*zF�1Ú4��2004*zF�2Ú4��\u 2005
*zF�3Ú4�G���¤PÑP 482Á�411Á�92Á�\u 30Á���mn¯m8G
��m¦§79k¨GP�mÒF�B�*TÁÂ�%¾hRøùh� L�C�¤PÑP

51,391Á�133,257Á�23,438Á�\u 8,306Á��Qn
¯º 2002F�BÞ²G9ÝQ�éÕ�øùB�³´�J�Ö L���y|Qnaa��

�Úh�*TC0=>-?@>?�rstuvw*+GÌlP��c�ô �øùC:�

;<�_`P��QaR·l��Úh�øùB��ÖCAcM,���QRÚ`PQn¤

a��J�Ö�L�Gç��C 1 Ú�Ë�FÙB�j.DÄÅ��y|QaRR|Qn|
b`��

L = (411+92+30) / (133,257+23,438+8306) = 0.00323 
��Qn

8�¦§79k¨G\c 2002 F�B�© 1 Ú4�2003 F 4 Ø�G�©QHIÁÂC
254,839ÁR�yOP��Q���a�4¶�,v°���møùh�Â�R1�C

R1 = 254,839 * 0.00323 = 822�Á�
RLÀOPQ=OlG�Ú4�*TÁÂ�C0�C 482Á���maR·l�2002F 10Ø4
¶�j�4¶��øùh�,v°cÁÂ�S�Gç�� Pope ��¤¥�P���y|Qn
|b`�ë¾¿À�ÂM�¦§79k¨RÒÓG 0.033/ØR��*TzáC 6�Øá��
QaR·l

S = R1 * exp(M) + C0 * exp(M/2) 
  = 822 * exp(0.033*6) + 482 * exp(0.033*6/2) 
  = 1,537�Á�

RbQnøùÁÂC 16,510Á��Q·l�a�øùB�!jÖ KC
K = 1,537 / 16,510 = 0.0931 

RLÀOPQnb�øùB�*TÁÂRøùÂ���J�ÖR>úM�a�øùB�J�

ÖC�(482+411+92+30)/16,510 = 0.0615R�yOPQn
Ë*�\�b íG\c�¢\ 11G��mÞ��Õ�øùBGç��¤�!jÖ�L

À�mn&�G\På�LÀfgR�mÕ�øùB�!jÖC 1%v©�34%�:�;<
���mn¯møù%#G\Q¶×MÔÝlP�0=>-?@ÛøùBCDÄ 15%9[�
!jÖ���m�Gf���?@AøùB�C�\¤ 1%9[GR�¯c�BCA�"
?@øùBC¤�	á9[���mn

¯m!jÖG�����|¿D�ôçR��øù123M,klP��c�ô�GC

�v�123�øù�mB6�,°ÖM���ÇG�Qnaa�C�øù%#Røù12

3�Eç�F:G76R��øùBÎG!jÖ��y|QmÝ�LÀ¥Gç�����

mn



øù%#Î�DÄ!jÖC�0=>-?@�BCA�"?@�\u?@A�¤PÑP

0.146�0.067�\u 0.014��Qn×øùBÎG�¤�B�!jÖRøù%#¡�DÄÅ
R���LÀ��¤��Røù4DÄÞÜR� �����mRaH���Ò CÔÝl

Pb·�mS������ �¥MÊlPmn

Y = 0.0147X + 0.0255  (n=45, R2=0.134) 
   X; øù4DÄÞÜ(mm) Y;!jÖ��!jÖ/%#¡DÄ!jÖ�

aP�SRG

K^ = G * (0.147X + 0.0255) 
  (G: 0=>-?@;0.146� BCA�"?@;0.067�?@A;0.014)  

R|Q�y¥�m�mn×Õ�øùB�!jÖGç���ÎÉÅRÈÉÅ�¢»G��

mM�Rëü�ÅC 40%9[���mn9:;<�)´�øù¥�,v°cGøù4�Á
IJK��b�i
R���LÞÏM�vb��������QaRM�lP��c�¯

m%��,p>p^õöQRSF�×bQnøù$%�{�µ¶�;blº�,�A,�

�µ¶·lS!jÖ±y¿D�k�C�Ý�.¿b¼½��QRÚ`PQn

'ÀR����Å��y¥�´P��jM�ðÕ�øùB�Õ�&[Mxûy�8�L

Àfg·lÃW�mô#�Õ�øùB�ÝN��!jÖ��y��¢\ 12G��mn
F�B¡Gøùh�j�Y�yÅ�\u!jÖ�F�BDÄÅî�Rc¯RÝ�%¾

B�j�YRO��\ 9G��mn!jÖC�øù$%Mûy��vmRÚ`PQ 2001
F���CDÄ 7%9[������\¤ 5 �Á�j�Y������Qn¯mJ�ÖC
%¾B�{,��G\���vb����|M�HIY�\u*TYMûy���Q�F

�����C/ 15%9[������QRÚ`PQn

5. 2010� ABC�)*
�1�HIde�¯RÝ
HI��C 2006F�BM����v����j����1� ��¤�¥Sûy�b�

ã�j�YM�����Qn¯m�F�CøùhMÞ²� 15%9[��Ö�9Ý�HI�
ûy`GPQ���Qn

oABGç��C�¡®hYRj�YR�áG�ÍbÒ  �CÔÝlPº�b�®

·l�S4R��}~F�BM{,|Q)´M�Qn¯møùhM�\¤ 5 �Á��ã�
ûy�Gj����QM�j�Y��RC%¾�÷,� ��±¯QaR·l�jSb*

TG\���¡®hYM�Q�ã��JPåª«bHI¬�T½WXÏSEQn

HIY�\u*TYMûy�G�����Q�UV���G®HI]^G |Qý��

�ÝQRRSG�×i�,pW��'B*+G |QÊÇ�X�G\��HI��¿D�

k���®hHI]^�ÔË|¾¿M�Qn

�2�ABC�uG�y*TY�Ày
HIYR,pDÏÅCOP�vQS��÷,� �GÒ  �CÔÝlPº�¯mHI

��C	à�äå��ÇG�QaR·l ABCÀy�Y 1-3)-(2)�´P��®HIY�¸¹
G\Qj�]^�ÔÕR|Qn��CHI�ãMûy���QaR�¯mi
øùG\c

ôyY�j�YMZ[OP��QaR·l�j�]^�ô��båã��Q F30%SPR �
BB\]�m F20%SPR�´P|Qn
HI�ã>�ÇM	à>äå��ÇG�QaR·l�ÔÕR|Q*T�Â�^1áF_`abcd



R�mnLÀG�m��C�2009�2010F�j�ÁÂ�%¾hj�Y�\uøùhj�Y
G�©�Æy��%¾hj�YC}~F�B��Q 1999�\u 2001F�B�Ã�m 1993
�2008 F�DÄÅ�øùhj�YC 2001 F���DÄøùÁÂGDÄ!jÖ�ü�m
ÂYR�mn¯m 2009F�*T�ÂC�HIJKL���¥� 2002�2008F�DÄÅ�
2010F�*T�Â� F20%SPRR���ÇÈÉ�_��¤PG\��ÊlPm 2010F��
y*TY 17195� ABC�ËÌÅ�ABClimit�R�mnaa� F�åãÅGü�Q^1�1
����Â�Gç��CHI�JKXV�9[G\c±y|QaRROP��QM���

CHI�ãMûy���QaR�÷,� �Mx�þ��QaR�¯mi
øùG\cô

yY�j�YMZ[OP��QaR·l^1�1 R�mn¯mxÍÎÏGÐÑ��
0.8F20%SPR � Ftarget R��ÒÓ�LÀG\��ÀyOPmÅ 145 95� ABC�ÔÕÅ
�ABCtarget�R�mn
» 23G Fcurrent�Flimit�\u Ftarget�]^�m)´�®hHIY��ÇÈÉ&���
|n2008FG�©Q®HIYR�����Fcurrent�C¬RbQ�Gf�� Flimit�C
¸¹�Ftarget�C\c���ã��¸¹RbQn

 2010 � ABC ������ F 	 
��

ABClimit 171 �� F20%SPR 0.42 42% 

ABCtarget 145 �� 0.8F20%SPR 0.34 35% 
ÖABC�×ÅC 2010F 4Ø�2011F 3Ø�Å��|
ÖFÅC×FÙ�DÄÅ��|
Ö*zÛ�EÜYM�v�mÝ�*T³´CHI.YMÞ�RbQ 10Ø�HI.Y
�*zßà�	
�RFá*TY�4�3Ø�R�³´��|

�3�ABC�÷de

�����

���3����

��

��

���

����

ABClimit 

����

ABCtarget 

����


��

����

2008 ����� Fmax 378 167 143  

2008 ��2008 ����� Fmax   230 101 82  

2008 ��2009 ����� F20%SPR   519 215 181 179 

2009 ����� Fmax   378 131 113  

2009 ��2009 ����� F20%SPR   488 204 172  
Ö2009F�ÂÅC�Úhj�Y�10Ø4¶��Æy�mÅ��Q
Öj�Y�ÈeC����c�ABC�ÀyÅC�v½��|Q

6. ABC+,�-./01�23
9:;<0=>-?@ABC���fMÄÝQHIJKL��fghiGËyOP��

c�ÒL��C�2011F[¯��g�G\c�g�hi¥�9:;<�$jÃk�xl¦
�*TY� 2001F[R���� 25%9[ºjO�QaR�ÔÕR���Qn
HIJKL��ôõR���2002F·l�10ØG�©Q0=@rstuvwG�w�m

�ÚhM÷øùOPQaRRb�mM�aPCHI�EOP�»QË��Ý�.¿bm



ôn��Qn10ØG0=@o��÷øùMÎúOPmaRG\c�2002F��� 10Øz
*TÁÂ�}~F�B�Ã½�C¤P¯�R���� 22%��ãG¯��pG¬���
c�rshZqM»lP��Qn

» 24 G�HIJKL�M��OPQ���1993�2001 F��ØÙ¡*T�ÂG\cL
ÀOPm YPR�\u SPR��|n*T�ÂC 1993�2001F�DÄÅ�0R���ÒfÅ
�����Qn¤PG\QR�2001F��� FC Fô�]^G\��LÀOPQ Fmax\
cS���ãG��mn¯m Fcurrent=F6%SPRRj�]^�µ¶·lS�Ý����ãG
��maR·l�2002F���*T§C��\cSrsOPmR�kQnYPRC 2001F
��� 503t���mM�2002F���C 580gR 15%ºj���Qn
��ÎúOP��Q�	i
øùMHI�ÇG��|��Gç���øùÂ����m

)´R	u�m)´�xÂÍv7xw5&�·l���mnxÂÍv7xw5�C�%¾

h�j�YC 1993 F���}~F�B�Ã½j�Y�DÄÅ�\uÕãA¶�P�Qa
RR��OlG 7FG 1J�ÍÖ� 1999F��¯mC 2001F���}~F�BM{,|
QaRR�m�mê�}~F�BCx��b�R��QR�^�m�nøùÂR!jÖG

ç��C¤PÑP 2001F���DÄÅRÕãA¶�P��*T�ÂGç��CHIJKL
������ 2002�2008F�ØÙ¡DÄÅRÕãA¶�P�mna�QR�� 2011F·
l 2060F¯� 50Fá�HI�ÇGç���xÂÍv7xw5� 50J_��ÊlPm´L
2,500F��«zHIY�\u*TY�y[������mn&��» 25�26G��mn
HIY�\u*TY�DÄÅC�øù�¹��m)´M	u�m)´�¤PÑP 3295�
\u 2695ËJ�mn̄ m*TYM 20095��JQy[��ÏQR�øù����m)
´C 24%�	u�m)´C 43%Rbc�%¾�j�Y�ãM��)´�t�kR���
�MÔÝlPQna�LÀC%¾hRøùhR�Òz ��{�|´b��Gç��C,

Ñ���b�aR·l�\c��û[�øù����de|QmÝGC%¾h�\uøù

h�,�W��'��ÎM¾¿��Qn

oABC����RaHÈÉxWXbxyzG{,|Q}~F�BG\c�vbHI�

���|aR·l�Fmsyb��÷,� ��OP�mj�]^�ÔÕR|QaRC���
�Qnô ��Ùh�UV·l��*T§G}OP®HIRbQ±²�³´M�½ SPRS
ô��båã\cS���ãG�QaR·l��	i
G\Qûy�bHI!j�¸¹|

QaRGjk�*T§���S�¬��®HI�¸¹º��ÔË|�j�]^ ��

�M¾¿��Qn

7. 4567
-(~�(1996) 9:;<�,pW�O�å��öo23*+ì��79�15-18�
0-��(1997) ��RJ�·l;mAB�9:;<�*+RHI]^��#(�����

���,��!��pp.41-52�
-.#>&�#>!"#(1998) 9:;<HI]^�ÄË���D�	�HI]^�ÄË

��9:;< 1-20�

~´�>(	�(1986) 9:;<�{:¬�ø�huW��������,��!��

pp.1024-1026�
û��>'(��(1996) BCA>"?@%#G�©Q9:;<�Õ�øù&�·l;m
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\1�*TÁÂ�0ÚhC10�3Ø��WC4�3Ø� �ßà�Á�

� bA cA eA fA �a
crrf cebderh eesdeef ctdhcf idbhh fsedbti ��� �� �	 ��Kk�lm �	 ��Kk�lm
crrg tidsfe rhdbgr ecdfei gdetc ebsdftr ebbc ebbc�cb t hs cih th
crrh hgdhei ssdhhg cfdibt gdstb chbdgit ebbc�cc cfe fdbhr ctc sec
crri scdcsr fgdggr rdfeb hdrsb cebdrct ebbc�ce ebt edrce rg hhf
crrs cridbth fsdfec rdbgg gdise egsdcef ebbe�bc ccg hgr hc ehb
crrt hidtti srdber sdcbr fdtet cgidthe ebbe�be ib cis cbt fgb
crrr ggidigc fsdcsg idheg fdfer grfdiit �a hee idsgg hrr cdrgt
ebbb rhdrct ftedbtr hdrrf gdftc gttdfte ��� ��l¡�m ce�r f�f
ebbc efedfis cecdfgt fidibg edrtb frfderr ebbe ebbe�cc th egi cib hh
ebbe hcdfrc hgedtei crdssh gdtbc ictdsrf ebbe�ce ceh heh cbe rc
ebbf cfdfcr cffdehs itdtgt cfdbit eetdgre ebbf�bc hg fr sr ri
ebbg ehdsff eidrrf efdgft fcdtfh cbtdbbb �a eig tcb fgc ege
ebbh gidihg ghdefc edstb tdfbi cbedrsc ��� ��l¡�m f�c b�s
ebbi cetdfis cfcdbhg hdcsc hdfgr eirdrgc ebbf ebbf�cc hb gh cet cf
ebbs tcdsch ecgdgcf cidrtt hdcsf fctderb ebbf�ce ccr ge fb e
ebbt ifdfff ccedhht cidcrt sdcgg crrdeff ebbg�bc ci e gs cr

ebbg�be ch b ht cg
�a ebb tt eif gs

\2�*T.Y�0ÚhC10�3Ø��WC4�3Ø� �ßà�kg� ��� ��l¡�m b�g b�e
ebbg ebbg�cc ts tc cef eg

� bA cA eA fA �a ebbg�ce cgc cct cer gg
crrf etdffs eesdhgg fbdgri cgdtfr fbcdecs ebbh�bc hg cih gb gs
crrg eidgec tgdect fgdgeb ccdsss chidtfi ebbh�be h e cc cg
crrh cbdtgg tedfth efdiir cedtcb cerdsbt ebbh�bf ei cg ccs ecs
crri cgdftt ffdesc csdgts cgdrhr tbdcbg �a fcf ftc geb fgi
crrs frdeci fcdebb chdghe ccdsrb rsdiht ��� ��l¡�m c�e b�t
crrt ctdfgr rcdhtf cedbtb cbdcbr cfedcec ebbh ebbh�cb er fr cfe f
crrr cebdshe gedsic ccdegr tdsfb ctfdgre ebbh�cc tc chs cfe gs
ebbb eidrsg fffdshg rdrhf ccdbsr ftcdsib ebbh�ce cbb cgs ff t
ebbc hidgre ceidrth ibdbfg sdhbe ehcdbcf ebbi�bc ei g ei eh
ebbe rdcgb grhdthb federb cedftc hgrdiic ebbi�be e c b b
ebbf fdbhr ccedfri rsdhcs egdrgh efsdrci ebbi�bf tg hc cs e
ebbg idrei esdgig fgdcss tcdieb chbdctt �a fee frs fgb th
ebbh cedgif hedscb hdcsg ehdiit ridbch ��� ��l¡�m c�e b�f
ebbi fcdbrg cgsdebs rdtfr ctdggh ebidhth ebbi ebbi�cb b b eh cf
ebbs crdtcr ecbdrsi erdggc csdfcc essdhgs ebbi�cc ti fgt cii rt
ebbt csdttc cchdghg eidehg crdhrh csrdctg ebbi�ce sh gbr cgf tt

ebbs�bc ii ces sc sb
ebbs�be hc chb b b

\4�«zHIÁÂ�yÅ�10Ø4¶� �ßà�Á� ebbs�bf cfh ctr ie ff
�a gcf cdeef gis fbc

� bA cA eA fA �a ��� ��l¡�m f�b b�i
crrf ffidshg ehidsgc erdebe chdbst ifsdssh ebbs ebbs�cb b b b b
crrg egidtsg ccidbft fcdese tdref gbfdcbt ebbs�cc te ceh tc gcr
crrh cicdcrt tfdffi ehdfbt sdrgt essdsrb ebbs�ce he cbb cfg tcc
crri cigdshc htdceb cedhrr idchb egcdieb ebbt�bc ec ii ct ef
crrs ftedrfg gfdtes ebdffh fdbti ghbdcte ebbt�be h r f e
crrt cibdsgb cbfdhri cfdfii tdtfh etidhfs ebbt�bf b b b b
crrr cdciidbes ibdgsc ebdrtc gdbfh cdehcdhcg �a cib fbb efi cdehh
ebbb ggsdtgt fssditf ctdhtt rdbcs thfdcfs ��� ��l¡�m c�r h�f
ebbc cdghfdhre ebsdsih ggdfhb tdfgr cdscgdbhi ebbt ebbt�cb c e ft cs
ebbe fiidsef sbfdcre ifdfgb sdfbb cdcgbdhhh ebbt�cc ct if rf ceh
ebbf cbsdhic chhdssf chgdgsh fhdfhh ghfdcig ebbt�ce hb che ti ceh
ebbg csfdteb hrdcbt gtdggs icdirh fgfdbsb ebbr�bc et ts eh rr
ebbh fhcdber redgsf eedigf cidhci gtediie ebbr�be et ic ch t
ebbi htidgrf crsdgis ffdsfg cfdcfs tfbdtfc ebbr�bf sr cgi es gr
ebbs ftedbft eshdfhf gcdtrf ctdtgs sctdcfe �a ebg hcc etg gef
ebbt ffgdtsc ctrdhsf grdtce cidgti hrbdsge ��� ��l¡�m e�h c�h

� �

� �

� �

¢£¤9 ¥£¤9

\3�-.#0=�*+ìÒ�´E��tuvw�è+�Â�
�Úh*TY�\uCPUE�2001�2007F�



\5�«zHIÁÂ�yÅ�4Ø4¶� �ßà�Á� \6�*T�Â�0ÚhC10�3Ø´L�1Ú�ËC4�3Ø´L�

� cA eA fA �a � bA cA eA fA
crrf fgsdheh gcdgte ebdhts gbrdhrg crrf b�grt c�iti b�ssc b�gfi
crrg cisdrtc gfdfff cedrbr eegdeeg crrg b�gts c�ctt b�rec b�grh
crrh cegdgtb fgdgih ccdibi csbdhhc crrh b�ght c�gcr b�ihc b�ite
crri tfdiii ebdeif cedbrf ccidbee crri b�ifi b�irb b�sig b�srb
crrs scdhfc etdegh idfhh cbidcfe crrs b�tbt b�rhh b�gss c�trh
crrt cgbdbft ctdhfc ccdsrg csbdfig crrt b�gts c�efb b�iet b�hbh
crrr tcdbeh esdhht idihs cchdegb crrr b�hfc b�tfi b�fft b�tic
ebbb hiedetg efdier cfdeer hrrdcge ebbb b�eir c�srh b�fti b�grg
ebbc etbdsee iedtss cbdtbh fhgdgbg ebbc b�crc b�sib c�ehe b�gbc
ebbe rtgdthi ttdfhs cedbrh cdbthdfbs ebbe b�cii c�cig b�fbh b�ibs
ebbf ehgdtfr ebsdbft gfdtef hbhdsbc ebbf b�cgg b�rtb b�hes b�hbi
ebbg sidfst igdfgg tederh eefdbcs ebbg b�cte b�hrh b�ice b�isf
ebbh cctdtge etdfgi efdgsf csbdiic ebbh b�cht b�igh b�cer b�hhh
ebbi eghdrtb gcdrss cidsis fbgdseg ebbi b�est c�cfh b�csb b�hcr
ebbs figdgse hfdeci efdtfi ggcdheg ebbs b�eis c�ffi b�hce b�fef
ebbt efrdrih igdghs ecdgir fehdtrc ebbt b�efg b�tre b�fsb b�hft
ebbr ecsdfsh iidctt erdrie fcfdhei

\7�«zHI.Y�yÅ�4Ø4¶� �ßà�95� \8�«zHI.Y�yÅ�10Ø4¶� �ßà�95�

� cA eA fA �a � bA cA eA fA �a
crrf ceb ib hb efc crrf hi eit hb ge gci
crrg ht if fc chf crrg gc cec hf eh egc
crrh gf hb et cec crrh es ts gf ee csr
crri er er er tt crri et ic ec cs ces
crrs eh gc ch tc crrs ig gi fh r chf
crrt gr es er cbg crrt es cbt ef eh ctf
crrr et gb ci tg crrr cri if fi cc fbi
ebbb crh fg fe eic ebbb sh frh fe eh hes
ebbc rs rc ei ech ebbc egg ecs sh ef hhr
ebbe fgc cet er grr ebbe ic sfh cbt eb reg
ebbf tt fbc cbi gri ebbf ct cif eie rr hge
ebbg ei rg ebb feb ebbg er ie te cse fgh
ebbh gc gc hs cfr ebbh hr rs ft gi egb
ebbi t ic gc ct ebbi rt ebi f frr

� ���

�� � �

ebbi th ic gc cts ebbi rt ebi hs fs frr
ebbs cei ss ht eic ebbs ig ett sc hf gsi
ebbt tf rg he eer ebbt hi crt th gi fth
ebbr sh ri sf egg

\9�%¾h�\uøùh�j�Y�yÅ�1993�2008F�j�C0Ú4�10Ø�ØÙ6Ø�R�m�
�DE M��K G/�	 Q�, *+�	 FGH0 *+, IJ./0

�u;� G/�	 FG�	
crrf � ffidshg fefdits eiidbct b�bgr cfdbis b�bfr
crrg if egidtsg efidecr ehrdccg b�bgc cbdihi b�bgf
crrh gs cicdcrt cgsdber fbrdesh b�bgi cgdcit b�btt
crri gf cigdshc cgrdhib etedgfe b�bhg chdcrc b�bre
crrs et ftedrfg firdeet eicdhti b�bhe cfdsbi b�bfi
crrt fc cibdsgb cggdcsc fcgdich b�bhf cidhir b�cbf
crrr ff cdciidbes cdcfsdhtb iffdgbb b�bgh etdggs b�beg
ebbb fr ggsdtgt gcsdtei icsdhsi b�bgr fbdbee b�bis
ebbc gh cdghfdhre cdgbidbir sbhdfch b�bis gsdhee b�bff
ebbe gs fiidsef fefdefi shrdgsb b�bhs gfdgts b�ccr
ebbf cee cbsdhic shdtfi hfbdsct b�bib fcdseh b�erh
ebbg eif csfdteb cefdees siidgct b�bii hbdhrf b�erc
ebbh chs fhcdber ergdchc irhdste b�bte hidtst b�cie
ebbi sf htidgrf hfgdife stidihb b�bii hcdtic b�btt
ebbs te ftedbft fecdhrf iiidbeh b�brc ibdggi b�cht
ebbt rf ffgdtsc etgdffb sfrdcrb b�bit hbdhgc b�chc
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F 10Ø 11Ø 12Ø 1Ø 2Ø 10Ø 11Ø 12Ø 1Ø 2Ø 10Ø 11Ø 12Ø 1Ø 2Ø
1995 0.60 0.57 0.74 1.22 1.05 0.26 0.55 0.46 0.31 0.71 0.34 0.16 0.05 0.06 0.06
1996 0.40 0.30 0.49 0.53 0.46 1.88 2.13 2.53 1.11 3.59 1.47 0.62 0.39 0.24 0.19
1997 1.15 1.39 1.87 2.91 1.17 0.25 0.11 0.25 0.96 1.39 0.98 0.13 0.10 0.47 0.88
1998 0.52 0.34 0.79 1.36 1.22 0.24 0.67 0.74 0.45 0.71 0.23 0.56 0.50 0.32 0.21
1999 1.11 0.74 1.18 1.99 4.09 0.88 2.19 0.83 2.91 1.33 0.62 0.74 0.60 0.38 0.35
2000 0.32 0.36 0.61 0.57 0.58 0.25 0.10 0.32 0.07 0.07 0.23 0.18 0.10 0.04 0.02
2001 0.24 0.41 0.76 0.54 0.45 0.44 1.08 0.42 0.29 0.25 0.06 0.32 0.09 0.03 0.03
2002 0.19 0.36 0.53 0.14 0.26 3.59 0.71 2.05 0.09 0.16 0.00 0.00 0.00 0.00
2003 0.29 0.44 0.31 0.34 0.64 0.21 0.21 0.23 0.22 1.55 1.74 0.22 0.26 0.16
2004 0.24 0.26 1.11 0.90 1.60 1.61 5.28 3.36 2.46 8.87 0.26 0.27 0.76 0.50 0.84
2005 0.59 0.37 0.28 0.42 0.52 0.59 0.56 0.54 0.44 0.62 0.72 1.42 0.56 0.51 0.55
2006 0.26 0.28 0.42 0.49 0.56 0.89 0.71 1.49 0.52 0.41 1.24 1.10 0.88 0.83 0.36
2007 0.28 0.40 0.41 0.23 0.43 0.85 1.07 0.94 0.51 0.33 2.12 0.51 0.45 0.24 0.05
2008 0.28 0.28 0.55 0.65 0.45 1.46 2.02 0.46 4.58 0.12 0.18 0.57 0.54 0.18
.#

F 10Ø 11Ø 12Ø 1Ø 2Ø 10Ø 11Ø 12Ø 1Ø 2Ø 10Ø 11Ø 12Ø 1Ø 2Ø
1995 0.88 1.26 0.91 1.77 5.00 0.88 1.26 0.91 1.77 5.00 0.88 1.26 0.91 1.77 5.00
1996 2.02 1.29 1.92 4.01 13.69 2.02 1.29 1.92 4.01 13.69 2.02 1.29 1.92 4.01 13.69
1997 1.12 1.13 4.55 6.25 6.19 1.12 1.13 4.55 6.25 6.19 1.12 1.13 4.55 6.25 6.19
1998 1.34 1.22 2.64 5.35 3.37 1.34 1.22 2.64 5.35 3.37 1.34 1.22 2.64 5.35 3.37
1999 1.10 1.17 1.46 4.07 15.04 1.10 1.17 1.46 4.07 15.04 1.10 1.17 1.46 4.07 15.04
2000 0.96 1.33 1.84 1.76 1.37 0.96 1.33 1.84 1.76 1.37 0.96 1.33 1.84 1.76 1.37
2001 0.82 1.21 0.71 2.19 2.64 0.82 1.21 0.71 2.19 2.64 0.82 1.21 0.71 2.19 2.64
2002 0.98 2.35 2.76 3.39 1.50 0.98 2.35 2.76 3.39 1.50 2.35 2.76 3.39 1.50
2003 0.86 2.12 1.62 2.59 1.82 1.76 3.39 2.53 4.14 3.03 7.31 3.65 6.50 4.73
2004 1.87 1.10 1.48 1.10 1.58 2.50 1.76 2.65 1.97 3.01 0.00 2.30 3.83 3.07 4.46
2005 2.08 2.62 2.09 5.65 2.55 2.08 2.62 2.09 5.65 2.55 2.08 2.62 2.09 5.65 2.55
2006 1.83 3.07 2.51 2.39 1.84 1.83 3.07 2.51 2.39 1.84 1.83 3.07 2.51 2.39 1.84
2007 1.20 1.10 1.50 1.05 0.96 1.20 1.10 1.50 1.05 0.96 1.20 1.10 1.50 1.05 0.96
2008 0.92 1.38 1.41 5.22 2.25 0.92 1.38 1.41 5.22 2.25 0.92 1.38 1.41 5.22 2.25

¢\6���¥�pq UVYRCPUE�UVYC&�#�Y��|�
UVY

F 10Ø 11Ø 12Ø 1Ø 2Ø 10Ø 11Ø 12Ø 1Ø 2Ø 10Ø 11Ø 12Ø 1Ø 2Ø
1995 1,790 1,943 1,537 1,178 1,095 1,307 1,927 1,285 708 981 1,419 1,629 914 575 768
1996 946 903 903 429 96 1,831 1,660 1,665 566 362 1,586 1,033 865 360 73
1997 1,983 1,499 2,045 1,053 377 1,303 801 1,355 487 418 1,851 816 1,290 344 321
1998 1,517 1,497 2,167 1,435 1,146 1,096 1,867 2,109 974 852 1,075 1,739 1,819 908 565
1999 2,180 1,645 1,878 1,110 925 1,953 3,055 1,589 1,500 556 1,679 1,643 1,403 427 424
2000 1,824 1,854 2,894 953 1,110 1,675 1,319 2,317 490 651 1,632 1,488 1,874 462 608
2001 1,085 1,956 1,682 527 795 1,430 3,109 1,201 397 677 750 1,793 743 258 552
2002 1,214 1,699 1,674 400 846 6,103 2,191 4,193 359 765 1,197 794 274 641
2003 1,291 1,156 1,517 793 1,340 1,571 1,162 1,792 846 2,359 3,763 2,248 1,145 1,724
2004 960 1,153 1,565 984 887 2,088 6,820 3,583 2,044 3,079 508 1,596 1,908 1,115 1,054
2005 1,661 1,630 626 661 535 1,661 1,774 745 665 553 1,742 2,410 754 686 540
2006 1,291 1,373 1,339 913 726 1,959 1,753 2,289 936 655 2,324 2,092 1,747 1,163 630
2007 1,296 1,210 1,312 404 674 1,991 1,891 1,994 612 621 3,519 1,314 1,357 411 464
2008 972 832 1,244 871 651 2,058 2,265 1,154 3,028 819 753 1,257 813 579

CPUE
F 10Ø 11Ø 12Ø 1Ø 2Ø 10Ø 11Ø 12Ø 1Ø 2Ø 10Ø 11Ø 12Ø 1Ø 2Ø
1995 13.47 7.50 4.46 2.25 2.09 4.16 1.03 0.95 1.17 0.41 0.34 0.37 0.99 0.68 0.47
1996 4.48 4.21 2.18 1.82 1.63 0.87 0.54 0.39 0.78 0.19 0.14 0.23 0.31 0.46 0.44
1997 3.78 1.79 1.15 0.89 1.64 1.71 2.26 0.83 0.26 0.13 0.15 0.64 0.75 0.19 0.07
1998 15.19 13.74 4.92 2.38 2.91 2.07 0.44 0.34 0.46 0.32 1.13 0.27 0.26 0.34 0.56
1999 6.17 4.63 2.36 1.44 0.50 1.21 0.25 0.53 0.15 0.24 0.42 0.18 0.18 0.29 0.23
2000 81.42 37.40 14.58 12.56 6.03 1.00 1.33 0.27 0.96 0.51 0.35 0.23 0.29 0.54 0.64
2001 44.40 13.30 5.51 5.01 4.61 9.17 1.89 3.72 3.41 3.13 1.43 0.13 0.35 0.63 0.57
2002 169.08 54.10 27.84 67.77 32.53 0.33 1.03 0.27 3.79 2.02 0.22 0.55 0.04 0.55
2003 20.29 8.21 11.26 8.92 4.41 12.81 8.21 7.18 6.44 0.85 0.26 2.00 1.48 2.24
2004 5.83 6.58 2.48 2.66 2.19 1.54 0.57 1.44 1.71 0.69 4.48 5.17 3.00 3.92 3.42
2005 12.71 6.56 5.18 3.29 2.75 0.36 0.34 0.39 0.46 0.34 0.67 0.70 1.07 1.12 1.07
2006 45.09 21.92 13.96 10.01 8.79 0.79 0.41 0.28 0.84 1.02 0.56 0.44 0.44 0.72 0.79
2007 79.75 30.59 19.60 22.74 9.61 3.95 1.61 1.14 1.24 1.09 0.34 0.72 0.44 0.87 1.38
2008 56.48 27.18 14.34 4.10 3.99 2.87 1.06 2.53 0.25 2.30 2.06 0.69 0.47 1.00

¢\7�*TYG9ÝQpq��Ö�P�mUVYËÂ�Ày

F 10Ø 11Ø 12Ø 1Ø 2Ø 10Ø 11Ø 12Ø 1Ø 2Ø 10Ø 11Ø 12Ø 1Ø 2Ø
1995 0.95 0.86 0.89 0.91 0.91 1.00 0.99 1.00 0.96 0.93 0.95 0.97 0.92 0.97 0.92
1996 0.67 0.43 0.49 0.53 0.13 0.91 0.64 0.81 1.00 1.00 0.60 0.54 0.93 0.78 0.18
1997 0.94 0.50 0.92 0.62 0.38 0.98 0.98 0.93 1.00 0.27 0.60 0.93 0.96 0.62 1.00
1998 0.92 0.94 0.96 0.93 0.83 1.00 0.97 0.93 0.93 0.94 0.99 0.93 1.00 1.00 1.00
1999 0.97 0.84 0.91 0.98 0.70 0.99 0.96 0.92 0.95 0.48 0.99 0.85 0.95 1.00 0.52
2000 0.97 0.97 1.00 0.91 0.80 0.95 0.99 0.98 1.00 0.93 0.80 1.00 0.99 0.98 1.00
2001 0.94 0.96 0.95 0.96 0.78 0.96 0.94 0.96 0.95 0.96 0.85 0.82 1.00 1.00 1.00
2002 0.93 0.94 0.95 0.92 0.90 0.86 0.91 0.92 0.89 0.97 0.00 0.73 0.82 0.14 1.00
2003 0.91 0.89 0.94 0.89 0.91 0.98 0.98 0.98 1.00 0.97 0.86 1.00 1.00 1.00 1.00
2004 0.90 0.95 0.96 0.99 0.96 0.97 0.97 1.00 0.98 0.97 0.93 0.96 0.97 0.99 0.96
2005 0.98 0.98 0.96 0.97 0.97 0.96 0.99 1.00 1.00 0.85 0.95 0.99 0.98 1.00 1.00
2006 0.97 0.97 0.99 0.98 0.98 1.00 1.00 1.00 1.00 1.00 0.91 0.96 1.00 0.87 1.00
2007 0.97 0.98 0.98 0.93 0.90 0.99 0.99 0.99 0.98 0.82 0.77 0.95 0.93 0.95 0.93
2008 0.98 0.96 0.98 1.00 0.97 0.94 0.97 0.96 1.00 1.00 0.99 0.88 0.76 1.00 0.92

F 10Ø 11Ø 12Ø 1Ø 2Ø 10Ø 11Ø 12Ø 1Ø 2Ø 10Ø 11Ø 12Ø 1Ø 2Ø
1995 1,892 2,258 1,734 1,291 1,209 1,307 1,942 1,285 735 1,058 1,494 1,677 988 593 836
1996 1,419 2,077 1,846 814 746 2,022 2,603 2,062 566 362 2,627 1,915 927 462 405
1997 2,118 2,982 2,232 1,702 980 1,334 817 1,454 487 1,542 3,105 878 1,344 557 321
1998 1,649 1,590 2,253 1,536 1,376 1,101 1,918 2,264 1,045 903 1,084 1,864 1,819 908 565
1999 2,244 1,964 2,064 1,133 1,325 1,967 3,194 1,730 1,576 1,146 1,700 1,929 1,469 427 810
2000 1,872 1,906 2,901 1,044 1,395 1,763 1,332 2,357 490 700 2,040 1,488 1,891 471 608
2001 1,155 2,042 1,778 547 1,024 1,485 3,313 1,248 417 703 884 2,178 743 258 552
2002 1,301 1,805 1,760 433 936 7,106 2,409 4,540 402 785 1,636 966 2,019 641
2003 1,415 1,297 1,615 891 1,467 1,596 1,190 1,830 846 2,435 3,763 2,257 1,145 1,724
2004 1,072 1,208 1,632 995 921 2,148 7,030 3,586 2,082 3,188 547 1,661 1,964 1,132 1,097
2005 1,697 1,655 654 679 552 1,723 1,801 745 665 654 1,834 2,426 768 686 540
2006 1,325 1,409 1,352 929 740 1,959 1,753 2,289 936 655 2,553 2,189 1,747 1,339 630
2007 1,335 1,240 1,343 432 750 2,004 1,911 2,020 627 754 4,593 1,381 1,455 432 499
2008 995 865 1,265 872 671 2,179 2,345 1,203 3,028 823 854 1,660 813 632

Ø¡�1ÚhUVY���Â Ø¡�2ÚhUVY���Â Ø¡�3ÚhUVY���Â

Ø¡�1ÚhUVY���Â Ø¡�2ÚhUVY���Â Ø¡�3ÚhUVY���Â

1ÚhUVY 2ÚhUVY 3ÚhUVY

1ÚhCPUE�Á/�>ö� 2ÚhCPUE�Á/�>ö� 3ÚhCPUE�Á/�>ö�

1Úh�*TYG9ÝQpq��Ö 2Úh�*TYG9ÝQpq��Ö 3Úh�*TYG9ÝQpq��Ö

1ÚhGf|QUVYËÂ�&�#pq�Y� 2ÚhGf|QUVYËÂ�&�#pq�Y� 3ÚhGf|QUVYËÂ�&�#pq�Y�
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crti 5°� ±� ce bbb gs b ccht c ftr crrs 5°� ±� h bbb fh b bres gif
crts 5°� ±� ci bbb gt b ccss c ttf crrs 5°� ±� ibb fr b cbbg ib
crts ·¸´ erh hbb gs b bbrr e rfh crrs 5°� ±� t tfi gi b ccft c bbi
crtt 5°� ±� eb bbb ct b bibb c crr crrs 5°� ±� fc hbb hi b cffc g cre
crtt 5°� ±� ct bbb hs b cfhb e gfb crrs 5°� ±� r cgc ht b cfir c ehe
crtt 5°� ±� i bbb se b cifr rtf crrs 5°� ±� c eet hr b cftr csc
crtt ·¸´ ccc seb sb b bcfs c hfg crrs 5°� ±� g rbb ib b cgbt irb
crtr 5°� ±� ch bbb ri b ecbb f chc crrs 5°� ±� g ghb ih b chbg iir
crtr ²³´µ¶±� cb bbb cbb b brtg rtg crrs 5°� ±� c chb is b chge css
crtr ·¸´ gt egh rf b bcsh tgh crrs 5°� ±� c irc sh b ciri ets
crrb 5°� ±� cb bbb eh b bsfg sfg crrs 5°� ±� c rbt ss b csfh ffc
crrb 5°� ±� fi bbb si b csci i csi crrs 5°� ±� rie cbg b eehg ecs
crrb 5°� ±� ce bbb tf b cthb e eeb crrs ²³´µ¶±� ce hbs ih b bitb thb
crrb ²³´µ¶±� ee bbb ri b brgr e btt crrs ²³´µ¶±� er eef si b bssh e eih
crrb ·¸´ hb bbb gh b bbri gtb crrs ²³´µ¶±� cb bbg sr b btbc tbe
crrb ·¸´ gi sbb se b bcgc ihi crrs ²³´µ¶±� cb gfc tb b btcb tgh
crrb ·¸´ er sie sh b bcgi gff crrs ²³´µ¶±� g chh rc b brbi fsi
crrb ·¸´ fi hib tt b bcis icb crrs ·¸´ g rbb gs b bbrr gr
crrc 5°� ±� s bbb eh b bsfg hcg crrs ·¸´ g ebb hf b bcbr gi
crrc 5°� ±� cc bbb hh b cfce c ggf crrs ·¸´ sc sbb hh b bccf tbs
crrc 5°� ±� cb bbb hr b cftr c ftr crrs ·¸´ er bbb ie b bceg fib
crrc 5°� ±� fb bbb if b cgih g fri crrs ·¸´ cg cbb tb b bchg ecs
crrc ²³´µ¶±� eh bbb ht b bicr c hgs crrt 5°� ±� r esf ge b cbic rtg
crrc ²³´µ¶±� t bbb sb b bsef hst crrt 5°� ±� cb cfs hs b cfhb c fir
crrc ²³´µ¶±� r bbb ss b bstg sbi crrt 5°� ±� e bcb hr b cftr esr
crrc ²³´µ¶±� g bbb cie b chef ibr crrt 5°� ±� gb ieb ib b cgbt h sct
crrc ·¸´ tb chb gh b bbri ssb crrt 5°� ±� ec shb if b cgih f cts
crrc ·¸´ t git is b bcfe cce crrt 5°� ±� c ret ir b chtc fbh
crrc ·¸´ hs bbb tt b bcis rhe crrt 5°� ±� c tcf ss b csfh fch
crre 5°� ±� i bbb fs b brih hsr crrt 5°� ±� tis rg b ebie csr
crre 5°� ±� gf bbb gr b ccri h cgf crrt 5°� ±� e bhh rs b ecct gfh
crre 5°� ±� fg bbb hh b cfce g ghr crrt ²³´µ¶±� cr rcr sr b btbc c hri
crre ²³´µ¶±� h bbb ib b bifi fct crrt ²³´µ¶±� e rhc th b bthf ehe
crre ²³´µ¶±� r bbb ii b bitt icr crrt ²³´µ¶±� ch ceg ts b btsc c fcs
crre ²³´µ¶±� ee bbb is b birs c hff crrt ²³´µ¶±� t ccf rt b brii stg
crre ²³´µ¶±� cb bbb tg b btgh tgh crrt ²³´µ¶±� g ecf cbc b brrf gct
crre ²³´µ¶±� eh bbb tt b bttb e crr crrt ·¸´ t rfh gi b bbrt ts
crre ²³´µ¶±� r bbb cch b cccg c bbf crrt ·¸´ cf rgt he b bcbt chc
crre ²³´µ¶±� f bbb cst b ciie grr crrt ·¸´ er bbb ig b bces fir
crre ·¸´ es rrb sh b bcgi gbs crrt ·¸´ he bbb ii b bcfc ite
crre ·¸´ cbh bbb ss b bcgr c hif crrt ·¸´ er bbb ir b bcfh fre
crrf 5°� ±� fb bbb hf b cesf f tcr crrt ·¸´ cg bbb tt b bcit efh
crrf 5°� ±� cg bbb ie b cggi e beh crrt ·¸´ eg bbb re b bcsg gct
crrf 5°� ±� eg bbb if b cgih f hcs crrt ·¸´ e rhr rs b bcte hg
crrf 5°� ±� g bbb rh b ebtc tfe crrr 5°� ±� cb bbb es b bssc ssc
crrf ²³´µ¶±� cc bbb if b biie set crrr 5°� ±� cb bbb gr b cebe c ebe
crrf ²³´µ¶±� r bbb cbg b cbcr rcs crrr 5°� ±� ef bbb hb b cech e srh
crrf ²³´µ¶±� c bbb cbs b cbgh cbg crrr 5°� ±� fb bbb hi b cffc f rre
crrf ·¸´ gi bbb hg b bccc hcb crrr 5°� ±� fg bbb if b cgih g rtf
crrf ·¸´ cbh tsr ib b bcec c esr crrr 5°� ±� ce cbb is b chge c tii
crrf ·¸´ ec cfr rb b bcsb fib crrr 5°� ±� fh bbb is b chgh h gbs
crrg 5°� ±� cf bbb gt b ccss c hfb crrr 5°� ±� erf csh b fieb cbi
crrg 5°� ±� hg bbb ig b cgth t bcs crrr 5°� ±� feg ebs b gefi cfs
crrg 5°� ±� f bbb sf b ciht grs crrr ²³´µ¶±� ii ggs is b birs g ifc
crrg ²³´µ¶±� cb bbb sb b bsef sef crrr ²³´µ¶±� r sss si b bssh sht
crrg ²³´µ¶±� eb bbb sr b btbc c ibf crrr ²³´µ¶±� r trc rg b brfe ree
crrg ²³´µ¶±� s bbb rf b bref igi crrr ²³´µ¶±� i rse rr b brsh itb
crrg ²³´µ¶±� e bbb cce b cbtt ect crrr ²³´µ¶±� e eth ccc b cbtb egs
crrg ·¸´ rf bbb he b bcbt c bbb crrr ²³´µ¶±� i iii cce b cbtt seh
crrg ·¸´ ee hbb hs b bcci eic crrr ·¸´ hc thh fs b bbte ges
crrg ·¸´ fg icg cbb b bcts igs crrr ·¸´ ff bbb gb b bbtt erb
crrh 5°� ±� h bbb ei b bshg fss crrr ·¸´ fh bbb ht b bccs gcb
crrh 5°� ±� fe tfb gs b ccht f tbb crrr ·¸´ fb bbb ht b bccs fhe
crrh 5°� ±� ec fhb ht b cfir e ref crrr ·¸´ gt bbb hr b bccr hse
crrh 5°� ±� c chc ib b cgbt cie crrr ·¸´ fi bbb ic b bcef ggc
crrh 5°� ±� c cee ic b cges cib crrr ·¸´ ig bbb if b bcei tbs
crrh 5°� ±� c cii ig b cgth csf crrr ·¸´ et bbb it b bcff fsf
crrh 5°� ±� i bct is b chge ret crrr ·¸´ gb bbb sh b bcgi hte
crrh 5°� ±� h tsc ir b chtc ret crrr ·¸´ cb bbr rb b bcsb csb
crrh 5°� ±� gf cbf b eefh cb ebbb 5°� ±� ec gre ge b cbir e ert
crrh 5°� ±� c cer cch b egii est ebbb 5°� ±� h icc gr b ccri isc
crrh 5°� ±� ibs cts b fthc efg ebbb 5°� ±� c fhr hi b cffc ctc
crrh ²³´µ¶±� r sse sg b bsht sgc ebbb 5°� ±� fg ghh ib b cgcf g tir
crrh ²³´µ¶±� cc hgc tc b btcr rgh ebbb 5°� ±� cb bbb is b chfs c hfs
crrh ²³´µ¶±� ef sss ti b btie e bhb ebbb 5°� ±� h bbb is b chge ssc
crrh ²³´µ¶±� s gsr rt b brii sef ebbb 5°� ±� cs iih ir b chth e srr
crrh ²³´µ¶±� e bfg ccb b cbsc ect ebbb 5°� ±� ec bbb sf b ciht f gte
crrh ²³´µ¶±� e chh cci b ccef ege ebbb 5°� ±� h tff sh b ciri rtr
crrh ·¸´ hi irb hb b bcbg hrc ebbb ²³´µ¶±� fh bbb ec b bers c bgb
crrh ·¸´ fb bbb hi b bccg fge ebbb ²³´µ¶±� cbb bbb et b bfht f hsr
crrh ·¸´ ge esc ic b bcee hcs ebbb ²³´µ¶±� ec bbb ih b bitf c gfg
crrh ·¸´ eg isr si b bcgs fif ebbb ²³´µ¶±� r itf si b bssr shg
crrh ·¸´ r fit ti b bcig chf ebbb ²³´µ¶±� ee cbf st b bsrf c she
crrh ·¸´ cf eee rt b bctf egf ebbb ²³´µ¶±� cg ebs sr b btbc c cft
crri 5°� ±� cb bbb gh b cccr c ccr ebbb ²³´µ¶±� ce src sr b btbf c bes
crri 5°� ±� cf bbb gs b ccht c hbh ebbb ²³´µ¶±� f rst tc b btcr fei
crri 5°� ±� ge bbb hb b cech h cbg ebbb ²³´µ¶±� e tgr rf b bref eif
crri 5°� ±� c fbb ii b chef crt ebbb ²³´µ¶±� r egf rh b brgb tir
crri 5°� ±� e bbb is b chge fbt ebbb ²³´µ¶±� f fbs rt b brii feb
crri 5°� ±� e bbb sh b ciri ffr ebbb ·¸´ ie bbb gh b bbri hrh
crri 5°� ±� c fbb tg b ctsb egf ebbb ·¸´ cb bbb gt b bcbc cbc
crri 5°� ±� c cbb cbh b eesg ehb ebbb ·¸´ eb bbb gr b bcbf ebh
crri 5°� ±� s iic cbt b effc c sti ebbb ·¸´ ig hbb hh b bccf sei
crri ²³´µ¶±� h bge ic b bigh feh ebbb ·¸´ cb bbb ig b bcet cet
crri ²³´µ¶±� cg sbb ie b bihf ric ebbb ·¸´ es bbb is b bcff fht
crri ²³´µ¶±� ef tbt te b btes c rsb ebbb ·¸´ ee hbb it b bcfg fbc
crri ²³´µ¶±� f hgs rb b btrs fct ebbb ·¸´ fh bbb ir b bcfi gsh
crri ²³´µ¶±� ei btf rg b brfe e gfb ebbc 5°� ±� rb bbb fr b cbbg r bff
crri ·¸´ c bbb fr b bbti r ebbc 5°� ±� cir heb gb b cbeh cs fsf
crri ·¸´ ec bbb gs b bbrr ebr ebbc 5°� ±� ib tbb gt b cctc s csr
crri ·¸´ es eht hh b bccf fbs ebbc 5°� ±� e bcg is b chge fcc
crri ·¸´ eg igb hi b bccg etc ebbc 5°� ±� cr ebi it b chie e rrr
crri ·¸´ ec rfb it b bcfg erg ebbc 5°� ±� h bbb ir b chsc sti
crri ·¸´ eh bbb sr b bche ftb ebbc 5°� ±� f tie ir b chtc icc
crri ·¸´ s grs cce b bebs chh ebbc 5°� ±� eh bbb sb b cibi g bch
crri ·¸´ gee cfi b begi cb ebbc 5°� ±� g rch se b cifr tbh
crri ·¸´ cgg cfs b begt g ebbc 5°� ±� ehr ti b crbt gr
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ebbc ²³´µ¶±� ct hts ht b biee c chi ebbf 5°� ±� ch bbb sc b cice e gct
ebbc ²³´µ¶±� es cic sc b bsfe c rts ebbf 5°� ±� cfh se b cifr ee
ebbc ²³´µ¶±� cr csf se b bsgb c geb ebbf 5°� ±� sig si b csci cfc
ebbc ²³´µ¶±� cf sgh st b bsrf c btr ebbf ²³´µ¶±� ee bbb gc b bgis c bet
ebbc ·¸´ fg bbb hg b bcce fsr ebbf ²³´µ¶±� cr rrg ht b bici c efe
ebbc ·¸´ sg tbb hi b bccg thb ebbf ²³´µ¶±� cg bic ic b bigg rbh
ebbc ·¸´ fb bbb ic b bcef fit ebbf ²³´µ¶±� ee bbb se b bsgb c ier
ebbc ·¸´ t sbb ie b bceg cbt ebbf ²³´µ¶±� c rbf sh b bsis cgi
ebbc ·¸´ fb fbb ih b bcfb fre ebbf ²³´µ¶±� e tcf sh b bsir eci
ebbe 5°� ±� et bbb gf b cbss f bch ebbf ·¸´ hh gbb ig b bcet sbs
ebbe 5°� ±� tf bbb gs b ccgt r het ebbf ·¸´ cb bbb ii b bcfb cfb
ebbe 5°� ±� e fse se b cifr ftr ebbf ·¸´ hb bbb ii b bcfc ihh
ebbe 5°� ±� rfr tb b csrf cit ebbf ·¸´ eh bbb sb b bcfs fge
ebbe 5°� ±� sc tr b crii cg ebbf ·¸´ ft bbb sb b bcfs hee
ebbe 5°� ±� ft bbb cbc b ecrh t fgb ebbf ·¸´ cb bbb si b bcgs cgs
ebbe ²³´µ¶±� ecb bbb cs b beic h gtr ebbg 5°� ±� cih bbb ei b bshh ce gii
ebbe ²³´µ¶±� ib bbb fr b bghg e sec ebbg 5°� ±� ff bbb gr b cebg f rsf
ebbe ²³´µ¶±� fb bbb gb b bgih c frh ebbg 5°� ±� rr gee hb b cecs ce cbe
ebbe ²³´µ¶±� f ghh hh b bhrg ebh ebbg 5°� ±� e tcg ir b chtc ggh
ebbe ²³´µ¶±� s csc sf b bshb hft ebbg 5°� ±� h hgs tf b cthb c bei
ebbe ²³´µ¶±� t hfh rc b brbc sir ebbg ²³´µ¶±� ceb bbb gf b bgrc h trc
ebbe ²³´µ¶±� i bbb rt b brii htb ebbg ²³´µ¶±� ef ihc sb b bsec c sbi
ebbe ²³´µ¶±� srf ccs b ccfe rb ebbg ²³´µ¶±� cb cgs si b bssr srb
ebbe ·¸´ is bbb hr b bccr srt ebbg ²³´µ¶±� g get rc b brbs gbe
ebbe ·¸´ eh hbb ie b bceg fcs ebbg ·¸´ hg bbb hr b bccr igc
ebbe ·¸´ cc hbb ie b bceg cgf ebbg ·¸´ ib fsb hr b bccr scr
ebbe ·¸´ h bbb if b bceh ie ebbg ·¸´ fb bbb is b bcfc frg
ebbe ·¸´ cb bef ih b bcfb cfb ebbg ·¸´ gb bbb sh b bcgi hte
ebbe ·¸´ es hbb it b bcfg fit ebbh 5°� ±� ff bbb gs b ccib f tei
ebbe ·¸´ cs bbb sc b bcfr efs ebbh 5°� ±� rt ibb hf b cesr ce ibr
ebbe ·¸´ s bbb sf b bcge rr ebbh 5°� ±� ch tbf it b chit e gst
ebbe ·¸´ fb bbb tt b bcii grr ebbh 5°� ±� cf bfb sc b cicr e cbr
ebbf 5°� ±� eb bbb gr b ccti e fsf ebbh 5°� ±� fi fcg sg b cisb i big
ebbf 5°� ±� sb bbb hh b cfcb r cis ebbh ²³´µ¶±� ib bbb fe b bfre e fhc
ebbf 5°� ±� eh bbb ib b cgbi f hch ebbh ²³´µ¶±� h bbb ic b bigs fef
ebbf 5°� ±� srg ie b cggi cch ebbh ·¸´ if bbb ih b bcfb tci
ebbf 5°� ±� t fge ir b chtc c fcr ebbh ·¸´ ceg bbb ir b bcfi c irb




