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ĉ�ɘȥquƉȒĉ�Ŕ̩ƃΝ�Ɖʤɽ�ϚĢͿʯ�uT Ȓ�Ŕ̩ƃΝ�ʖ�Ĺ͗�ʤɽ�ɧͬquĚ

ī�Ͽк�ͨĢ�b�g�ɂƔs�v 

tϚĢΓ�ϕǛ 

ʠɎ˪���ѿˎΝŧϚĢ�uƌâĞМņ�fc~͂Ǫ̺�˚ЎƃΝ�b�u̲��ĞМы��˚Ў�

i�c�ΗeuˎΝo��ЦɈqd�ĞМo��Γ�ȨɈqxvĞМ�ƌâȽ�uˎΝ�ʘ̒uź�̛

ȽĬ�ʖǅĬ�ʖǱĬ��{~uĞМ�q~�ƃ̩Ƚ���ōѵqxvƌrΓ�Ǻs�Ŀ~�ʤɽ͝

�uϚĢʍ�ŦѨ�ȨɈs�ʤɽs�~�ĉʕƃΝ�b����qxv�xuƷ̅Ȓ��ȯȒ�̷ƺ

qxΓ�Ǻs�ʤɽ�us�~ 1 �ϚĢqxv 

 

� «á±±¶¼��q~uʏНу�u�ÛÐÀ ÑàтŻ�v×��Ɗл�ʏНу�ƌâΓ�Ǻs�ʤ

ɽ͝�ѿˎΝŧ�|c~ōʭ�λ{xv;Ȓ�fc~Ѥψp×xʤɽhʘq~cxˎΝ�v�̛ȽĬ�

͜ș�uȧϝȒ�ϕϑƷ̅�q~̛ȽĬ�Ź̔qd� JIS �Ź̔qxv3 ʤɽ�ьq~u1950 Ȓg�

2017 Ȓ���ǔƮqx 9140 ͝�ϊʺg� 56 ͝ѵ�̛Ƚ�ɕŌquĨ˔Ŧōʭ˪��{~un×��

ʤɽ͝�|c~ 1964 Ȓ�Ʒ̅Ȓ�q~џ͵ϚĢ�λ{xv28 ͝ѵ�̛Ƚ�ǅǱŻ�ʘ̒���uʏН

уà�ÛÐÀ Ñ(Ɗл)àт(Ɗл)�ϊʺ� 163 �ĞМo��Γ�ōѵqxvōѵp×xΓ�Ǻs�̛Ƚ

ɸ�u1 ͝ѵg� 7 ͝ѵ�b�u3 ͝ѵ�̛Ƚ�ʘs�Γhʖ�ǃj��×xvƉΓ�Ǻs�ʤɽ͝�

ɸ� 1 ͝ѵg� 1318 ͝ѵ�b{xvƉȒ�Ѥψp×xʏНу 1 kgu�ÛÐÀ Ñ(Ɗл)1 kguт(Ɗл)1 

kg �ǪquˎΝк�q~uƷ̅Ȓ�Ŕ̩ƃΝ�ʏНу�ɧͬqxϿк�ͬŌqxv1960 Ȓg� 2013 Ȓ

�fc~Ɖϊʺ�Ǫȹs�Ѥψкϑg�uƉʤɽ͝�|c~ 1964 Ȓ� 1 �qxѤψϿк�ˎΝк�

�˚�͒svĿʤɽ͝�fc~Ѝкŧ�ѿˎΝŧhλ�×xn�hύǧp×xvʏНу�ѤψˎΝк/Ͽ

к˚� 2000 Ȓ��ƽŝĵƎ�b{xv1971 Ȓ� 1994 Ȓ�˚hǅijçʆqxhuˀу�ɿϊʺ���

���b�vˀу�ĿѤψî�ŚƊhǅijuȩѫhǅijπ×xv�ÛÐÀ Ñ��uϊʺɱǛȒċ

ǂ�fc~�çʆ�ĵƎhω�×u��ѿˎΝ�Ƙ͝��Ыɔ��Ȱw�͛λq~ixn�h�g{

xv 

� Ţ̺̚ϿÈÝáōʭ���uƉʤɽ�ˎΝ� 1964 Ȓ�Ʒ̅�qx±½¹©�q~ͬŌquʏНуѵ

ˎΝк�q~ͬ͠qx���uʏНу���ˎΝкŻ�±½¹©Ͽк� 1964 Ȓ��˚�ǁЪ�͒sv

ï�Ƞͯ��ѿˎΝŧhǅijŽʋp×u1964 Ȓ�ʏНу�Ğc΄lxƺƊ�˚Ўq~ 2013 Ȓ���

ѿˎΝŧ��{~ 11.3%�±½¹©к�ŗ˽hЦɈp×x�ϚĢ�ixvȠͯ�ːc�ŚƊ�ǅicΣ

ŢЉ��uJIS ϊʺç��ѿˎΝŧ�ǱpjuʠɎ˪��ŗ˽šʯhǅijϚĢp×�g{xhuǜ͓

đ����Ѝкŧp×~c��Ηe�×xv�xuʏНу�ĉʕƃΝ�ĞМ�Ǫs�ʏНуċǂ�ʤ�

Ğ̩ŚƊ�u2013 Ȓʍ̐�ˎΝкĿę� 1.62%�b����uv�ŚƊ�ƽŝĵƎ�b�uǮʩ̺��

Αɧ��{~ʏНу±½¹©�Ͽк�˽ǲ�Ћt�n��Ηe�×xv 

�

� �
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o�� Ιð˵ⅲϳ�±½¹©кàЙσкàɠŌк�ɤϑ�ÊÝá¸�

� ̚Ͽ±½¹©�ɤϑ�ÊÝá¸�|c~�uˍʠ����̤Ƽ̓ηʿ̚ŋ̣͙ͨǖ͌͡ⅲτşл͌͡

҅̚Ͽ±½¹©ţǛęͳ�ˇͯ�v�Щ̩���ηʿ̚àϼ̣̄ͭɊ̱͌͡u�
.
	u�
/)	u�(	)
u

ȑɈ 
.қ(	 Ȓș҆�fc~ċè� |hɹ̣p×~c�v�

� 
��́ɣύ̀�

� (��ζ͠ƽō˪�

� )��Ğ̩Ȓɸ҅ǫƖ҆Ó¼Û˪�

� ��˴ŌqÓ¼Û˪�

ѣ˝ѣǑˎơ�ô̩Љ���Ιð˵ⅲϳ�|c~�u±½¹©к�ŝe~ЙσкàɠŌк�ɑɨàɤϑ

�|c~�n×���ÊÝá¸hЩ̩ƃΝ�b�vċèuƉ�ÊÝá¸�Щ̩q~Ιð˵ⅲϳ�±½¹

©кuЙσкuɠŌк�ɑɨs�њ�ˆψ�|c~ɹ̣s�v�

� υƘ�Ğ̩ȒɸōȊ̛҅�ȑƲĞ̩Ȓɸ҆�¼á¶�ĜɈq~fl�uv×�ÄÙÒá¶�q~çϔ

)��Ğ̩Ȓɸ҅ǫƖ҆Ó¼Û˪��{~Ιð˵ⅲϳ�±½¹©кuЙσкuɠŌк�΄̺�ɤϑs�

n�hƃΝ�b�v̛�ǱƳǡѣͨ�|c~�́ɣύ̀���±½¹©кͨ�ьs�ɀƹhɦĠp×~

c�cn�g�un��ÊÝá¸�ʘ̩�b�vnn��uçϔ )�Ğ̩Ȓɸ҅ǫƖ҆Ó¼Û�Щ̩s�

њ�иψ�ÄÙÒá¶�b�υƘǫƖ¼á¶ư�υƘĞ̩ȒɸōȊ�ĜɈʀ˪�|c~З��v�

� Ιð˵ⅲϳ�Ğ̩ȒɸōȊ�ĜɈʀ˪�|c~�u#4AMRS�O@�KV�	(	
	��fc~ɺ̞ÜÆÖá�Ʒ

}jęͳ̺�ɹ̣h�p×~c�vv�ɹ̣��×�uĞ̩ȒɸōȊ�ï�ĜɈʀ˪�ċè� |�ǅ

œp×�v�


��Йσ�x�ɠŌυƘ�Ğ̩Ȓɸ¼á¶g�b�ʜы�fl�ɠŌŚƊōȊ�ɤǛs�ʀ˪�

(��ĦʘυƘ�Ğ̩Ȓɸ¼á¶g�b�ʍ̐�fl�˖ǔŚƊōȊ�ɤǛs�ʀ˪�

)��ĦʘυƘ�Ğ̩Ȓɸ¼á¶g�b�ʜы�fl�˖ǔŚƊōȊ�ɤǛs�ʀ˪�

��϶ǀuĦʘuЙσàɠŌ�Ƅɸžɰg�b�ʍ̐�fl�˖ǔŚƊōȊ�ɤǛs�ʀ˪�

� ΣŢЉ�|c~�ŘЗ�Н�u̷ф˃ʵŕș��{~��ǙĿ¼á¶hɦĠp×�x�ct×�ʀ˪

�Щ̩ƃΝ�b�uct×�ʀ˪��ƌˈ�Ğ̩ȒɸōȊhĜɈp×�vѣ˝ѣǑˎơ���Ιð˵ⅲ

ϳ�|c~�u
�u(��ʀ˪h�j̩c�×~c�v
��ʀ˪��uÚ®�©ÛÊÙß½ͨ��Ϧʵ�

x�˵ⅲΘ���ß«á½Ϧʵ���Йσ�x�ɠŌυƘ�Ğ̩Ȓɸ҅Ȓȡ҆Ϧʵ�Ʒ}c~ɤǛhλ

�×xúğhǃcv(��ʀ˪��u˵ⅲΘ�Ǫs��ß«á½Ϧʵ���ĦʘυƘ�Ğ̩Ȓɸ҅Ȓȡ҆

Ϧʵ�Ʒ}c~ɤǛhλ�×�n�hǃcvxyquŘΘ�|c~�uÚ®�©ÛÊÙß½ͨ�fl�

ƣžυƘhƪĿę�Йσ�x�ɠŌυƘ�Ǫq~ĭ��ə|ƃΝȽhb�n��u˵ⅲΘ�ß«á½�

�˵ⅲΘ�ϔɇ�Ʒ}c~ФŸ�ɠŌυƘ�ɀƹ�Ȳ�x��ɀƹ�͏șhŞ��Ηe�×�n�g

�u(��ʀ˪�ʀhɤǌp×�v�

� ϑͨg�΄̺�Ȳ�×�¼á¶�Ʒ}jĞ̩Ȓɸ¼á¶�ľɎ҉ɤǛhƃΝ�ʀ˪�q~҉ʀ˪


�� ���{~ĜɈs�����҉͂ü�˚ЎΗǧ�λ{xv�x҉b�Ȓ�϶ǀк�Ǫs�±½¹©

к�˚҅±½¹©ҌÈÝá˚҆�ϑͬ�λc҉çϔ�ɤǛqxȑƲĞ̩Ȓɸ�˚Ўs�n��҉ȑƲĞ

̩Ȓɸ�Ͱʈɚˉ�q~�Ŕ̩ƃΝȽ�ΗǧqxvǪϰυƘ�҉ŉηδ҉ˮ̍ˎ҉ÛáÑ¢�¬ß҉»

ÜÆ҉ɫȌѣϜ҅±Ïá½È£ß�Ɛ� ҉̓ô̩Љ� ,Ƙ̀�qxv�
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� ʀ˪ 
��|c~�҉˵ⅲŢƎϦʵ҅ņэα ҉̓ǡѣυƘŮđ҉ΣŢЉ˃ʵ̷фɀƹŮđ���ȑƲĞ

̩Ȓɸ�ϦʵàɤǛĬ�Ź̔qxvn×��ct×�Йσ�x�ɠŌυƘ�Ğ̩Ȓɸ�́ɣύ̀qx¼

á¶�Ʒ}j���b�҉˙ȒŁπp×~c�vʀ˪��|c~�҉υƘ�Ğ̩ȒɸōȊ�϶ǀƄɸg

�ϑͬp×�·ĦʘƄɸh҉ϑ�Ϧʵg�Ȳ�×�·ĦʘƄɸ¼á¶�âΤs��d�ȑƲĞ̩Ȓɸ

�ʖЩŧqxvĞ̩ȒɸōȊ�Þ�ÉÛōȊ�ȱd�ČǛq҉Ȩ̜˘ɸ�ФŸ�͌͡úğ��ѣ˝ѣǑ

ˎơ� (�҅ǱƁ� ҉̓ô̩Љ� )�,҅#4AMRS�KXN�7A?O�(	
�҆�qxvϞͺ�ʀ˪� #4AMRS�KXN�7A?O�

	(	
���Ź̔p×xcv·ĦʘƄɸ�҉ŉηδ҉ˮ̍ˎ҉ÛáÑ¢�¬ß҉»ÜÆ�|c~�˵ⅲŢƎ

Ϧʵ҅ņэα҆f��Ŀƪ˵ⅲǜɄϦʵ҅·Ť̓҆�¼á¶҅ìȌbx��ĦʘƄɸ�ìȌɸ�ôr

x ҉̓ɫȌѣϜ�ѣ˝Нħú˄ΘŮđ���Ǌ͵ɸ҅Ǌ͵ɸҘĞ̩îɫȌѣϜ�ĦʘƄɸ�ω�qxv

ώ͵˼��ɫȌѣϜ�Ɛ�×�cx�ɤǛp×�ȑƲĞ̩Ȓɸ�Йηʜы�Ɛ��c ҉̓ô̩Љ�ΣŢ

Љ˃ʵ̷фɀƹŮđ�¼á¶�̩cxv϶ǀƄɸ�҉ʃʠѣˎȆ˄đ҉ʃʠŉŊ͢ϦȆ˄đ҉ѣǑɀƹ

ɐμ̨˄Ůđ҉ΣŢЉ˃ʵ̷фɀƹŮđ�¼á¶�̩cxv�x҉±½¹©ҌÈÝá˚�҉çϔ�·Ħ

ʘƄɸf��϶ǀƄɸ¼á¶�̩c~ϑͬqxv�

� ƨ�(, �҉Ȳ�×xȑƲĞ̩Ȓɸf��±½¹©ҌÈÝá˚�˚Ў�͒sv�t҉Ŀę̺�ĵƎ�q

~҉n×�υƘ�ȑƲĞ̩Ȓɸ�ФŸ)	Ȓы͜ș��x�шʜŧĵƎ�b�n�hω~�×�vqg

q҉ʀ˪ 
����Ĭ�dz҉˵ⅲŢƎϦʵ���Ĭ�҉ɫȌѣϜ�ѓjѣ˝ѣǑˎơ�|c~ˋ�c�

Ĭ��{~f�҉ć�ϦʵàɤǛĬ�̲��ĵƎ�͒q~c�v˵ⅲŢƎϦʵ�˵ⅲΘ�ß«á½�ȑ

ƲĞ̩Ȓɸ�Ϧʵq~f�҉ФŸ 
Ȓы�ǪϰυƘ�ⅰcʕex˵ⅲΘ�Ǫq~ƂcυƘ�ĚȒыĞ̩

q~cxg�ǯ�~c�vs��z҉Ϳʯ�˵ⅲΘ�ϔɇ�Ʒ}j����{~f�҉n�̐hɠŌυ

Ƙ�ĦʘυƘ�Ȓȡ�Ƅɸ�́ɣϦʵq~c�ć�ϦʵàɤǛ�̲�{~c�vn�Ϳʯ��҉˵ⅲΘ

�ß«á½�Ʒ}c~́ɣύ̀p×xĞ̩Ȓɸ¼á¶�҉ć�ʀ˪���¼á¶���ħѱȽhŞ�ƃ

ΝȽhb�n��˭ɂhȸψ�b�v�

� ʀ˪ 
��dzǡѣυƘŮđ���Ĭ�ʀ˪ ����ɤǛĬ�҉ˮ̍ˎ�ÛáÑ¢�¬ß�|c~�

έcâΤ�͒q~c�vqgq҉ŉηδf��»ÜÆ�|c~�ǡѣυƘŮđ�Ϧʵh��шcȑƲĞ

̩Ȓɸ�͒q~c�vǡѣυƘŮđ���Ĭ�ɚǛλſƺɍͨ�fc~ǜњ�λiſ�×xυƘ�Ȓȡ

Ϧʵ�Ʒ}c~c�h҉λſυƘhƪĿę�Йσ�x�ɠŌυƘ�Ǫq~ĭ��ə{~c�ƃΝȽhb

�v̛�ŉηδ�»ÜÆ�ʪů�°�ͨ��îƂƘБŌ�âǛ͜șb��Ηe�×҉˚Ў̺Ȓȡ�ɿq

cυƘhБŌ�ƣ�n��λſυƘ�ȒȡōȊ�ѿ҃ŧpu~c�ƃΝȽhb�vn�Ϳʯ��҉ɠŌ

υƘ҅n�ƺƊ�λſυƘ҆�|c~́ɣύ̀p×xĞ̩Ȓɸ¼á¶�҉ƺƊ��{~�ħѱȽhŞ�

ƃΝȽhb�n��˭ɂhȸψ�b�v�

� ±½¹©ҌÈÝá˚�Ŀę̺��ƽŝĵƎ�͒q~c�v�x҉Ŀę̺��ȑƲĞ̩Ȓɸ�Ϧʵàɤ

ǛĬ�ƌ͜ș�Ĭ�͒q~f�҉ȑƲĞ̩Ȓɸ�Ͱʈɚˉ�q~Ŕ̩�i�ƃΝȽhb�vxyq҉Ɖ

Ȓ�Ĭ�϶ǀƄɸ�ǁŧ�́ɣȩѫ�ƀl�n�g�҉Ŀę�ƽ˽ĵƎ�ȑƲĞ̩Ȓɸ�̀ǘ�ɑɨ�

Ŕ̩s�n�hǍȧ�b�vâʀ҉ÛáÑ¢�¬ß�|c~�±½¹©ҌÈÝá˚hʀ˪ ����Ĭ�

��͉cĬ�͒q~c�vn×�҉ÛáÑ¢�¬ß�Ħʘhʃʠ�fc~��yƽŝĵƎ�b�n�h

ŶƤ� 
|�Ηe�e�vĦʘƄɸhƽŝq~c�҉s��z϶ǀƄɸ�҅ⅰcʕeyl��j҆ⅰc

ƽqō�Ɛ�×~c�x�҉±½¹©ҌÈÝá˚hȑƲĞ̩Ȓɸ�ɤǛĬ��� (Ȓ͜ș͉j�{~c
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����Ηe�×�vɫȌѣϜ�ƌˈ�Ħʘhƽŝq~c�Ƙ̀�b�h҉ɫȌѣϜ�ƺƊ�Ğ̩Ȓɸ

v���hɸȒ�͉cx�n�ȩѫhѴε�̡×~c�c���Ηe�×�v�

� çϔ�Ϳʯg�҉̛�Ħʘhǅijƽŝq~c�cυƘ҅�x�Ğ̩Ȓɸh͉cυƘ҆�|c~�҉

ȑƲĞ̩Ȓɸ�Ͱʈɚˉ�q~Ŕ̩�i�ƃΝȽhb�v±½¹©ҌÈÝá˚�҉b�ŰȒ�fl�·

ĦʘƄɸ�϶ǀƄɸ¼á¶��g�ϑͬhƃΝ�҉Йσ�x�ɠŌυƘ�ĦʘυƘ�ȒȡōȊ҉϶ǀƄ

ɸ�ʍͳŐ¼á¶�c{xϞͺ�¼á¶héψ�b�҉ǲ�cŠŜ�Ĭ�Ȳ�n�h�i�Ŕ̐hb

�v̛�҉Ąƣ�ć�ʀ˪�ȑƲĞ̩Ȓɸ�ɤǛ�i�¼á¶hɦĠp×~c�Ƙ̀�|c~ğ�͒q

xh҉ć�ǱƳǡѣͨ�v��d�¼á¶hǔƮq�cƺƊ�ǃcn�g�҉±½¹©ҌÈÝá˚�ȑ

ƲĞ̩Ȓɸ�Ͱʈɚˉ�q~υƘf��̚Ͽ±½¹©к�ɤϑ�Ŕ̩s�n��ɂΔ�ǅic���Η

e�×�v�

�

�

ƨ�(,� ȑƲĞ̩Ȓɸ�ϦʵàɤǛĬf��±½¹©ҌÈÝá˚�

� �
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p��Ƞͯ̚�̯̈Ȓɸɤϑ�

� Ιð˵ⅲϳ�ƬʝˇП̚�̲��uȠͯ̚�˪ȮŻ�͓đ̺�úϰ�ŝe~uƬưŔ̩�̩МàˇП

��u͢ыɀƹ�Ƞ̚Īœ�ǺȽhǅijȩѫs�vǱʫ�	
//(���҉Ƞͯ̚�ώęŚƊ�φɸ�͏

ͤōȊьɸ�ČǛqxηʿ̟ʑΈ�Жēs�n��uȑƲΙ̩Ȓɸ�ɤϑq~c�vʠ͌͡��u̡Ʈ

бȉ�ζ͠p×~c�Ï»Ú�Û±½¹©hǮʩηʿp×�ʍʜŻ�кuηʿ̚ḩ̶s�ƺɍͨ�ɑ

ɨs�ç�иψ����q~uбȉ�̯��Ƞͯ̚�q~̯̈Ȓɸ�ɤϑ�λ{xvǪϰưƶ�uшʜ

̺�̨˄ŧ�ȩѫ�ƀl~f�ṳƼ̺�ſͽ�q~ļѽ̺�úğ�ǃcuŨõȅȉ ũ	ǱĩŨũu

ŀȏʪũuŀȏχũuɋ̮ũ��qxvŔ̩qx¼á¶�Ũõȅȉбȉϑ̬ 8:C ¼á¶�u
/., Ȓu


//� Ȓu(			Ȓu(		� Ȓu(	
	 Ȓu(	
 Ȓ� ,Ȓĉ�b�vȠͯ̚hώęp×�ψƤ�q~uȠͯ̚

�Ζʢŧͨ�̣̺̚ψƤ�ǡï�ɂƎ���Ƞ~ʕe�Σ˧���бȉϑ̬uъ̶ͨ�͓đ̺ψƤuư

ѥ�˯˫uƬ͋ȃ×ͨ�Σ̺̓ψƤhb�vʠ͌͡�fc~Ƞͯ̚�̯̈Ȓɸ��Ƞͯ̚hƌĔΑ�̯

��ǔƮq΄l�Ȓɸ�ɂƔquȠͯ̚�Ğ̩�ʘ̒�ÚÈ£áÑu͢iǡͨ�ʠʩ�ˎΝ�ʯxq~

c�cȠͯ̚�ΗɆ��i�cv�

� Ƞͯ̚�ȑƲ̯̈Ȓɸɤϑʀ˪� )|b�uTȠͯ̚�ͅȆg�ώęp×����ИЅs�ʀ˪ur

ώęȠͯ̚�ͯȒɸ�ȑƲĬ�̯̈Ȓɸ�s�ʀ˪usǱʫ�	
//(����ũы˖ǔ̟ɤϑ˪�̩cx

ʀ˪�b�vT�ʀ˪�ʪǿ�	(		-�hƗ˒Ǽ̈́Ɨ˒Ǽȉîȷа	��UW(��Ǫϰ� 
/- Ȓg� (		 Ȓ

�͵ ,	Ȓыō� N�8:C �ˇͯqλ{xvȠͯ̚�ͅȆg�ώę���ИЅs�x���uˇП�͝ѵ

����h͵ 	Ȓō� N�8:C �ˇͯhʖĕёȸψ���huʠ͌͡��͵ (	Ȓō� N�8:C qgˇͯ

�i�cx�uƦѢ�b�vrŻ�s�ʀ˪�̩c~ɤϑ�λ{xv�

� r�ɤϑʀ˪�|c~u�Ȓĉ� 8:C ¼á¶�ƌâȚˉç�˚ЎquώęȠͯ̚���ĔΑ�ȨuȠ

ͯȒuȠͯ̚ƍuјɸͨ����ɕŌqxvxyquĿÎÚß�Ŀ~�ɀƹhʺͶp×~c�ϗ��

�cx�uʺͶp×~c�ɀƹ���ώęȠͯ̚g�dg�ŒɾqxvɕŌqxώęȠͯ̚�ˇПœ�

ʝПuоѾПuB4П� )͝ѵu̩Мœ�ɋȠĖǗuџƊĖǗu˄Ťʁϕ� )͝ѵ�ϑ /͝ѵ�ōѵqx

ȯ�uǪϰȒĉg�ÎÚß�ʺͶp×xȠͯȒ�˽r�n��ͯȒɸ�ɤϑquȑƲĬ�̯̈Ȓɸ�

qxv�

� s�ɤϑʀ˪�|c~ur�ƌˈ�ώęȠͯ̚�ɕŌquȠͯȒœ�ώęˁɸ�ͬŌquȡ	
	��ũ

ы˖ǔ̟ɤϑ˪��˖ǔ̟�ɤϑqxv�

�� � � � �����	
	��

� nn�uaҖ˖ǔ̟u@Җ;ФȒɸ	Ȓ�u"Җ̡ǔˁɸuNҖώęˁɸu�b�v�

� p��u˖ǔ̟�ɤ͛�ЖēʑΈ�ȧ~��xvЖēʑΈ�q~˚Ў̺ϑͬ�λc�scȡ	

��â

Ϊ̺�Ɉш̟ʑΈ	Ý°±»�¹©ʑΈ��̩cxv�

� � � � �����	

��

y(t) = Nx − dx
Nxx=1

t

∏

y(t) = K
1+ exp(ax + b)
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� nn�u�ҖѻƗǛɸuKuLҖÄÙÒá¶u�b�vxyquÝ°±»�¹©ʑΈ�uv���ǁɸ

ǁɧq~�ΈȨŧ�i�cx�užʧĬ	�1
��ϕǛquʖǱ (ô˪���ÄÙÒá¶KuL�˟��n

��ɤϑqxvʠ͌͡��u˖ǔ̟h	�� �ʍ�;ФȒɸ�ȑƲ̯̈Ȓɸ�qxv�

� r�ɤϑʀ˪���̯̈Ȓɸ�ȑƲĬ�ɤϑͿʯ�π�
	 �͒svĿ̩МuĿˇП�fc~uȒĉh

ɿqj����̯̈Ȓɸhǅij��Ϳʯ��{xvʃʠ��ǅưѥḩ̶qƾ̺̇�ρǠ�ρ�ș�

Ƞͯ̚�ˇП�ΙѥȽhώp×u
/�	 Ȓ�ő�~Ŀƪs�~�Ƞͯ̚�Ιѥϕϑ�ΔŤĈlxȠͯƷ

̅˪�ʁȆqxv(			 Ȓ�� 
//� Ȓ�ю͕à˷Іǅѥ̎�;~ȠͯƷ̅˪hɱ˔u(		� Ȓ�� (		

Ȓ�ɿ̌îЂưѥ�;~ňșɱ˔p×u��ŷqcΙѥϕϑhΔŤĈl�×xx�uȠͯ̚�ΙѥȽ�

ΙðȽͨhʉ���ǅȎ�Ǝçqxn�ḧ̯Ȓɸ�ƽŝ�ψƤ�b�vqgqu(	
	�(	
 Ȓ�fl

�̯̈Ȓɸ�̛�ǅi�ƽŝ�(	
	�(	
 Ȓ�fl�ώęȠͯ̚�ˁɸhǲк�x�u˔͏�Ĭ�ɤϑ

�i~c�cƃΝȽhb�n�hψƤy�Ηe�×�v�(	
	�(	
 Ȓ�Ĭ�˔͏�Ĭ��cƃΝȽhb

�x�ΗɆq�cn��s��uĿ̩М�fc~ʝП�̯̈Ȓɸhʖ�ǅijuоѾПhʖ�Ǳpj�

{xv
/�	 ȒċŘ�Ƞͯ̚�ͦûːɊùî�b�n��b�uоéЄ�оѾП� B4П�ŚƊhĕju

ʝП�ŚƊhѿcn��̥П��Ǹʹͨh̛ȵ�ʉ�h��˜ǡh̡Ʈ��ǔƮq~cx�s�n�h

ʝП�̯̈Ȓɸhʖш��{xψƤ�Ηe�×�vB4П�оѾП���ΙѥȽuΙðȽͨhĹ×~f

�uѧȍ�åǈ�ˇП�b�x�uB4П�̯̈ȒɸhоѾП���ǅij�{xv�

�

π�
	� ̯̈Ȓɸ�ȑƲĬ	Ȓ��

�

�

� (			�(		� Ȓ�ɋȠĖǗuџƊĖǗu˄Ťʁϕuv×w×�fl�ˇПœ�ώęŚƊ�ƨ�(- �͒

sv)͝ѵ�̩Мv×w×�˚Ўs��u��ˇП�ēx�d�Ȩ�ώęŚƊªÙÈ��{xvĿ~�

̩М�fc~uʝП� B4П�ͯ )	��	 Ȓ�Ƞͯ̚hώęĵƎ�b�uоѾП�ͯ 
��	 Ȓ�Ƞͯ̚h

ώęĵƎ�b{xvʝПȠͯ̚��ḧ̯Ȓɸ ,	�-	Ȓ�ʍ�ώęŚƊ�ňșƽŝhb{xvоѾПh

ćˇП�˚Ўq~͉cͯȒɸ�ώęp×�scψƤ�q~uоѾПɋȠĖǗ�ƺƊuŰ��ΙðȽéЄ

hɜm�×uоѾПџƊĖǗ�ƺƊ�u�Äá½�¬áÎuÂ�ºͨ�оѾПџƊĖǗ�ĕ¬±½ë|

͉ʜы�ȠͯƃΝ�b�x�uľǷΘg�ɸŪȒ�ĺhſ×uΖʢŧq~ľǷΘhǷ�j��Ř�ώę

p×�ĵƎhȦcn�hɜm�×�vоѾП˄Ťʁϕ�ƺƊ�u
�оѾП�fl�ęΛѼ�ǖʷͨ�ć

�̩Мʁϕ��ü̯Ȓh˚Ў̺шcɺɶʁϕ�ŚƊhǱpcn�u(�иàЍȆ˄ʁϕͨ�Ŕ̩ĢĬh

Ǳpc�͉ʜы�ώęp×ʈjü̯Ȓh˚Ў̺͉cȠͯ̚�ŚƊhǅicn�hɜm�×�v�xu

��������� ��������� ��������� ���������

36 ���� ���� ���� ����

796 ���� ���
 �
�
 ���
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̯̈Ȓɸh �	Ȓċç�fl�ʝП�ώęŚƊhňșƽŝqxψƤ�q~uɋȠĖǗ�џƊĖǗ�ƺƊ

�uɊùͼͿċŘ�Ƞͯp×xǃj�ʝПȠͯ̚hΖʢŧ���ώęp×xn�hɜm�×u˄Ťʁϕ

�|c~�ućˇП���ʝПḧ̯Ȓɸ�шcĵƎ�b�̴ђͨ�ŚƊhǅijuv×�hͯ �	Ȓ

;Фqxȯ�Ζʢŧquώęp×xn�hɜm�×�v�

�

� �
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�

	K�� ɋȠĖǗ�

�

�

	L�� џƊĖǗ�

�

�

	M�� ˄Ťʁϕ�

ƨ�(-� ƉˇП�fl�̯̈Ȓɸœ�ώęŚƊ	(			�(		���

�
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� s�ũы˖ǔ̟˪��{~ɤϑp×x (			�(		� Ȓ�Ɖ̩М�fl�ƉˇП�˖ǔ̟ʑΈ�ƨ�(. �

͒quv×w×�ɤϑp×xȑƲ̯̈Ȓɸ	˖ǔ̟h 	�� �ʍ�;ФȒɸ��π�

�͒svɋȠĖǗ�

˖ǔ̟ʑΈ�џƊĖǗ�˄Ťʁϕ�˚Ўq~uĵihΉ�g�uʝПuоѾПuB4П�ɤϑp×xȑƲ

̯̈Ȓɸ�v×w× -��
 Ȓu,�) Ȓu�.�- Ȓ�ć̩М���ǅicͿʯ��{xvџƊĖǗ�˄Ťʁ

ϕ�ď˄�ϼ̨ǡͨhȠͯạ̀ͭq~c�n��ǪquɋȠĖǗ�őʜⅲ̩peb×�Ϥ��Ƞͯàͭ

̣�i�x�uâΪ̺�Ƞ~ʕe�s�;˼̺ěσh�cn�hǃjuшʜыĞ̩p×uɋȠĖǗ�ȑ

Ʋ̯̈Ȓɸ�ǅij��uʒɿ®�©Ûhшj�{xvџƊĖǗ�|c~�uʝПuоѾПuB4П�ȑ

Ʋ̯̈Ȓɸhv×w× ,(�)Ȓu�	�)Ȓu��, Ȓ�ɤϑp×xvB4П�ΙѥȽ�ΙðȽͨhćˇП��

�Ȧjåǈ�ˇП�b�huȑƲ̯̈Ȓɸh˚Ў̺Ǳpjɤϑp×xn��uŀȏυоɍ���υо˄

�ʶexŀȏʪũ��uȆ˄g��̨˄Ћɧ�ňъ̶�x�u͓ǗÏß¯Øßͨ�џƊĖǗ�ɋȠĖǗ

�ǅǖͨ�˄Ťʁϕ��Ƞ~ʕeh̼��λ�×~c�n�hȩѫqx�Ηe�×�v˄Ťʁϕ�˖ǔ

̟ʑΈ�ć̩М�˚Ўs��ʖ�ĵihȼ�b�uɤϑp×xȑƲ̯̈Ȓɸ�ʝПuоѾПuB4Пhv

×w× (/�) Ȓu)(�
 Ȓu,�	 Ȓ�ʖ�ǱpcͿʯ��{xv˄Ťʁϕ�Ŕ̻hǲ�c�éŔ̻�ρ�

Ř�͉ʜы�͛ЋquȆƺͨ�ώęp×�ƺƊhǃcx�uȑƲ̯̈Ȓɸ�Ǳpj��uʒɿ®�©Û

�͉j�{xv�xu±áÄá�¬ßÆÀͨ�Ɯ˄à˄Ťʁϕ�шʜ̺�Ɵ˄�Ηe~c�c;Ɵʀм

�Ƞϕ¬±½ͨ�̣̫g�uⅲ̩hǘĢ�ɭŸhǢʈ�оѾПhɢ̩p×�n�hǃcn�h˄Ťʁϕ

�fl�оѾП�ȑƲ̯̈Ȓɸ�Ǳpp�ȩѫqxv�

�

π�

� Ι̩ȒɸɤϑͿʯÄÙÒá¶�

�

�

� �

31��47��4	 65.2 #0.2 ��8 

9! )
�� (��� ����

"$! (	�� 
��� ����

��! 
�) 
	�( 	(��
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�

	K�� ɋȠĖǗ�

�

�

	L�� џƊĖǗ�

�

�

	M�� ˄Ťʁϕ�

ƨ�(.� ˇПœȠͯ̚˖ǔ̟ʑΈɤϑͿʯ	(			�(		���

� �
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	(��)� ϑŋ̣Ɏ˪�͏ͤ�

[±½¹©Ƴ͓đy��uĢĬb����П�uшʜы�˾�Ŕ̩s�͓đ�cdv͓đ�̚Ͽĉϫ

�ύ̐g�ώзs��u±½¹©Ƴ͓đ��u͓đ�̯̈s�̚Ͽ±½¹©hѿcĢĬ�®áÆ±�ш

ʜы̶ɩquɿϊ�̚Ͽɓľ�ɠŌ̶̧̚к�ɒŕquăw�̧˰�ϯg�s����b�vǅк̧

̨àǅк˵ⅲàǅкηʿàǅкÚ®�©Û�c{xϏδ�πp×�ÈÝáƳ͓đ�ǪȀs�±½¹©Ƴ

͓đ��͛λ�uÈÝáкv����ɒŕs�x�uϼ̧̨̄Ƚ�̤Ƽš̟�c{x̚ϿÈÝá�ьР

s�ɚˉ�ɱƞs�ƃΝȽhb�v�xuĕ̏ŧ�ύ̐g�±½¹©Ƴ͓đ�ώзs��ȕɠŌ

Ȧș�ѿcʤ�шʜ�Ŕ̩s�n����ĕ̏šʯhωД��vv�âʀ�ɐμѩɿ���ǅȎ�

ĕ̏ŧhωД��υƘ�|c~�uɐμѩɿ�ŢƎ�ʏŻ̜˩���v�υƘ�Ŕ̩ʜы�Ȱw�ȟ

�q~cjȸψhb�vp��uΣ̤̓ƼĦĿ�ύ̐g�±½¹©Ƴ͓đ�ώзs��uшǫƖŧˇП

̚�ƽŝ�Ēcuɢɡͨ�ĒdΣ̓ϼ̄�ɓľкh˽ǲs�n���uΣ̤̓Ƽ�ĦĿ��Ώh�ƃΝ

Ƚhb�vn×��ΗɆs��u±½¹©Ƴ͓đ�ˇͯ�uȴ̤Ƴ͓đuĕ̏Ƴ͓đuΣ̓ł̧͓đ

�æ͓đ�Ɗs�ǘĿàǘȷ�ə΄ƃΝƳ�͓đˇͯ�ϼs��Ηe�×�v�

ʃʠ��uȑɈ 

Ȓ̙̤Ƽ̸ʓ҅
/// Ȓ҆�~u[±½¹©˰̩Ƴ�;˼͓đ��Ћɧy�Ѳqu±

½¹©Ƴ͓đˇͯ���įĿ�̚Ͽȴ̤�uƉ̨˄�ѤψΘ�±½¹©˰̩���̤ƼĦĿ�|c~З

��×~c�v�xu(		. Ȓ 
ʗ�͖̪ȝǈņэ·̣ǅ�ʁɳʀм̊Ϣ�ƀl~â˝�±½¹©Ƴ͓

đ�ьРs�ɳͪhС�uƪƬĀН̓��[ЁшʜĖǗļǰ̺Ó¼Ûú˄y̔ (		.�(		/ Ȓș҆�[шʜ

ĹέĖǗ�ʏŻ�ĤС�ьs�˪Ȯy̔ (		/ Ȓ ,ʗ ʃʁλ҆��r�uĖǗɳͪ�îȷ�ϭϧh˰̶

��{xv�xuņэαŻ�̤Ƽ̓hɤСs�[̤ƼÓ¼Ûбȉà̤ƼʞʩбȉyˇɁ҅(		. Ȓa҆�

�±½¹©Ƴ͓đ�ˆȺhâаſ�ľ×�×~c�v�

�xṳƼ̓�[ͦ )ːȴ̤Ƴ͓đȨɈɤСƷʠϑ̬y̔ (	
) Ȓ �ʗ )
 ʃэϭˣǛ҆��uĄȯ�˃

ϒϥѲ�q~u̚ϿÈÝá�ŝe~̚Ͽ±½¹©�ьq~�v�̜˩�ɑɨq~cjn�hиψ�b�

�quϯgp�̧�Ōsʘ̩�±½¹©hǃjζ͠p×x±½¹©Ƴ͓đ�ȨɈq~cjn�hȸψ�

b��q~c�vn�ȴ̤Ƴ͓đȨɈɤСƷʠϑ̬��u�hƪ�̚ϿÈÝá�̺͏�ɑɨs�x��

̚ϿÈÝáɚˉ�ьРs�τşɚˉuf��ȴ̤Ƴ͓đ}j��ſ�ͽ��ϑ̀àϚĢs�ſͽɚˉ�

ϕl~c�v̀ˉĬ�ə|̚ϼÈÝá�ҏɚˉ�u
��85A҅äŇ҆�ǆ̓ϼ̄ɓľк҅½ß҆�ѓs�

[ϼ̧̨̄Ƚy̔ äŇҌ½ß u̓(�ȴ̤Ŕ̩к҅½ß҆�ǆ̓ϼ̄ɓľк�ȴ̤Ŕ̩к�Ɗϑ�ѓs�

[ȴ̤Ŕ̩̟y̔ ҄ u̓f�� )�[ʖͼŋōкy̔ ½ß҆�b�v̚ϿÈÝá�̚Ͽ±½¹©�πςâę

�b�x�uŘЗ�ƌƷʠϑ̬�ſ�ͽ�ϥѲ�ϔp×~c��d�u±½¹©Ƴ͓đ�ȨɈ�̚Ͽĉ

ϫ�ύ̐g�ǝύ̺�ϑ̀s�x���̚ϼÈÝáɚˉ�τdx��̚Ͽ±½¹©ɚˉhȸψ�b�v

v�x�u̚Ͽ±½¹©�ьs�ɚˉ�u̡λ�̚ϿÈÝáɚˉ�τcu±½¹©Ƴ͓đˇͯ���Х

���̺ͥ�͒s����l×����cv�

ƪњ̺��uƪР̤Ƽϑ̬҅E"6A҆�ƪњϼ̄ÄÁÛ҅:BA0�:X@O>XK@SYXKV�BO?YA>MO�AKXOV҆�î

ȷ�ì̭ÜËÛ��̚ϿÈÝá�ɤϑ�v�̤Ƽš̟�|c~˃ϒ�С�~c�vì̭ǅ�ÈÝáƳ͓

đg��ΟŴ�̀ɚquΟ̚Ͽŧ�С��x���ζ͠qxϼ̄uųz̚Ͽ±½¹©�Ŕ̩�|c~ϭ

ϧs�ȸψhb��quì̭ÜËÛ��̚ϿÈÝáōʭ¼á¶�̩cu¶ß©Ó¼Û�ЖcɎ˪�Ͱʈ

̺�̚Ͽ±½¹©�ɤϑ�λ{~c�vƨ�(/ �uƌϧɺg��λ̩�b�huì̭Ŀę�̚Ͽ±½¹
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©� (	ìʹî� ()ī�ƽŝq~f�u(	
	 Ȓ�� -/(�A4�	A41
	
�4�u|��u-�/(	 ķ½ß�Цs�

n�hʇ�g��{xvζ͠p×x̚Ͽ�uЖcǮʩηʿ̚�q~̚ϿÈÝá�ňɓľp×�ƃΝȽh

b�n��ΗɆs��uɓľ̚Ͽ�Ų��Ú®�©Ûк�ŚƊ�λiçm�ȸψhb�v�xu±½¹

©p×~c�υƘ�ˇП̚�Ŕ̩ʜы�λiȟ�sn�hиψ�b�n��ƌϧɺ�ɚɬq~c�v�

�

ƨ�(/� ì̭�fl�âăbx�̚Ͽ±½¹©к�ɤ͛҅�A>KA?WKX�O@�KV ��λ̩uͧΘŝͧ҆�

�

̚Ͽ±½¹©�ϑ̀s�Ɏ˪�͏ͤp×~f�tuɤϑ�Ŕ̩�i�¼á¶�ŕ͵�ɤϑʀ˪���

̚Ͽ±½¹©к�̲��vv�x�uƪÜËÛ��̚ϿÈÝá�ɤϑ�ɹƊȽ�Ħ|ɤϑʀ˪�̚Ͽ±

½¹©�ϑ̀s�n�h�i×�uɚˉ�ϭϧ�ϼs�n�h�i�v�

vn�ʠ͟��u�hƪ�̚Ͽ±½¹©ōѵ�v�ɤϑŻ�ɚˉŧ�|c~͒s����u�hƪ�

̚Ͽ±½¹©�̜˩�ʇ�g�s�v�

[±½¹©y�cdϏδ�u;˼ōй��r�ǃʀѨ�Ğ�×�huʠ͟�[̚Ͽ±½¹©y��ă

Ȇϼʠ�q~͓đ�ζ͠p×uɉw�̧˰�ϯgp��x�s���cdvͦҏːȴ̤Ƴ͓đȨɈɤС

Ʒʠϑ̬�[Ąȯ�˃ϒϥѲy�q~͒p×~c��d�ukϯgp�̧�Ōsʘ̩�±½¹©hǃj

ζ͠p×x[±½¹©Ƴ͓đy�ȨɈls�x���ukĢĬhѿc˔�±½¹©l�ƽ�quk̋Ʈ̺

�ηʿ̚���Ȳ�ĢĬhĕcϲ�±½¹©l�˽�súhиψ�b�vqgquˈw�̚Ͽ±½¹©

�ĢĬ�˔ϲ�âȮϚĢs�n��ƦѢ�b�x�u�t�ucj|g�ϋ̐�̚Ͽ±½¹©�ɹ̣�

λdv�

àŔ̩ȨɄ�Ʒ}jũōҖŔ̩�ȨɄg�̚Ͽ±½¹©�ˆύs��uȠͯ̚�ХІuΣŢЉͨ��

d�͓đ�ζ͠p×~c�ʖͼυƘ�q~ũōs�n�h�i�v�

à̚Ͽœ�ũōҖ̚Ͽ±½¹©g��ɠŌ̚uf��v�̚Ͽ�ňŔ̩�ΗɆs�њu̚Ͽœ�ũō

hиψ���vŃę̺�ũō�q~�u¬ß©Úá½u͊ʤuʝʤuуʤuѧоͨhɜm�×�v�

àŔ̩șœ�ũōҖ̚Ͽ±½¹©huĞ�×~c�gƏg̡҅σ Y>Йη u̓Ğ�×�c̜Ʉ҅Йσ҆

�b�gͨuŔ̩șuňŔ̩ƃΝȽ�ĺ�ũōs�vȠͯ̚�ğe��u̡σ�q~Ğ�×~c�Ƞͯ
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̚u̡σ�q~Ŕ̩�i�hĞ�×~c�cⅱǡ�͢iǡup��v�î��Ŕ̩hѢqj��Йσq

||b���uЩ˔�̣ͭp×tɲΑp×~f�Ŕ̩h�i�cηǸ��d�ũōp×�v�

�

Ŕ̩șœ�ũō�|c~�u̡σ�q~Ğ�×~c�υƘ�p��шǫƖƳ����¢ÁÛ¨á˵ⅲ

š̟hѿc��uŔ̩š̟�Ĺ×x��ͨ�ōѵs�n��kέϿ�l̚Ͽ±½¹©�ɑɨs�n�h

�i�vqgquƪĿę�±½¹©�v��d�ōѵs�x���u̡̜�±½¹©ьР�ϑͨ�ŝ

e~uЩŎ�ɀƹ�žџs�ȸψhb�vv�x�uʠ͟��̚Ͽ±½¹©�Ŕ̩ș�Ʒ}jũō�|

c~u̡σкuЙηкuЙσк�ōlu̚Ͽ±½¹©�ɹ̣�λ{xvƨ�)	 �̚ϿÈÝá�̚Ͽ±½

¹©�ɣ΄f��̚Ͽ±½¹©ņ��Ŕ̩ș�Ʒ}jũō�ˆȺƨ�͒svɤϑǪϰȒ�~̚ϿÈÝá

g�̚Ͽ±½¹©�q~ζ͠p×����ζ͠к	2�u̡σк�dzĞ�×~c�c���Йηк	6�u

ǪϰȒ�̶̧qxŔ̩s�n�h�i�c̚Ͽ±½¹©�ȒыЙσк	3�uȒыЙσк�dzЙη��

����ȒыЙηк	4�up��̚Ͽ±½¹©кĿ~�πs���̚Ͽ±½¹©к	7�uȒыЙσк	3�

�Йηк	6�g�̚ϿÈÝá�ɠŌp×����ȒыɠŌк	5��q~c�vçϔ�ũō�Ʒ}iuƉˇ

П̚�υƘœ�̚Ͽ±½¹©�џϑs�x�uπ�
(��d�џϑπ�ϕǛs�vn�џϑπ��uˋ

ʀƎ�çϔũō�	2�g�	7����ɥЏquv×w×�ũō�fc~u̚Ͽàϼ̄œ�ōѵ�λdvn

�џϑπ�Ʒ}iɀƹ�ɹ̣s�n�h�i×�uɤϑǪϰȒ�̚Ͽ±½¹©g�ɠŌp×�̚Ͽк�

ņϗ�͒quбȉрǼ��d�бȉ�î�Ͼǔs�Ú®�©ÛƃΝ�ϼ̄�Ǜкŧs�n�h�i�v

�xuĄȯuЙσкuЙηкu̚Ͽ�̯̈ʜы�ɠŌкͨ��ьģhʇ�g����uȴ̤ɳͪ��r

�±½¹©Ƴ͓đ�ˇͯ�ϼs�ɀƹ���Ȳ�v�

�

�

ƨ�)	� ̚Ͽ±½¹©�Ŕ̩șœ�ũō҅ˆȺƨ҆�

�

�

�

�
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�

�

�

π�
(� ̚Ͽ±½¹©�Ŕ̩șœ�ũō�Ʒ}jџϑπ�

�
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	(��� ǜŤËá±�̚Ͽ±½¹©ɑɨɎ˪�

� ̚Ͽ±½¹©�ǛкϚĢ�λd��uǜŤËá±��¼á¶Ëá±ɹĲhȸψ�b�vʠÄá½�

�u̔ ҍ҆̚Ͽ±½¹©�ũō�Ńęúğ�ɹ̣��Ϳʯ�Ї�euɤϑǪϰ�π�
)�Н��qxvċ

è�ɤϑǪϰ�|c~uɓľкuЙσкŻ�±½¹©к�˟��n��qxv�

�

π�
)� ɤϑǪϰ�

ǅōѵ Ѭ̀  ǅōѵ Ѭ̀ 

Ƞͯ̚ ĖǗ ǡѣ 4 Ƙ̀ ÛáÑ¢�¬ß 
ѧĖǗ Ä¹«á°¢�¬ß 

ĀН�ßÈÙ ХІ »ÜÆ 
оХ ŉηδàŉŊδ 
́̂ ˮ̍ˎàοѵ÷̘ˎ 
̉́ v�ćǡѣ ɫȌѣϜ 
́͢ ¼°¶Û¥ÒÙ 

Ù�ÈÙ�ß ç˞Х Äµ¬ß 
è˞Х v�ćѣǑˎơ 
ѣŜ ̔ʇơŃ ̔ʇơŃ 
¦± ѣˢ âːѣˢ 
Á¹½Þá© ûːѣˢ 

v�ć͓đƷ

― 

·Ñ ǇіѣˢÓ°ÖáÛ 
˳ǿĦĿʁϕ v�ćυƘ ǡŃͨ 

БКˎơ ΣŢЉ v�ćˎʾ̨҅˄̩ć҆ 
оХЉí 
άΫ 
҅Ω͢ˎ҆ 

 

�xuƉǪϰ�uƃΝ�ё� 4 ϼ̄҅Ƭ͊uлǺuÃ�¤Ï±uŧ͊҆œ�˟��n��quлǺ�|

c~�uƃΝ�ё�о�ѧолǺ�ōl�n��qxv 

p��uƉōѵàѬ̀�ɤϑĬ�ćuʃʠĿę��Ĭ�˟��n��qxvʃʠĿę��Ĭ�|c~�u

ɓľкuЙσкŻ�±½¹©кyl��juċè��f�ЙηͷƽкuɠŌк�˟��n��qxv 

 

π�
� ʃʠĿę�ɤϑĬ�˟�ʀ�

ɓľк Йσк Йηͷƽк ɠŌк ±½¹©к 

π-3 �Ѭ̀o�

�Ĭ�Ɗϑ 

π-3 �Ѭ̀o�

�Ĭ�Ɗϑ 

Йσк―ɠŌк ηʿ̚ϑ π-3 �Ѭ̀o�

�Ĭ�Ɗϑ 

�
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#���&$' 

лǺϼ̄�|c~�uǪϰѬ̀�ǣ�tuĿ~�ǪϰѬ̀�|c~ȯЗTқs�ʀ˪�ɤϑ�λ{

xv�fuǪϰѬ̀œ�Ɖ͝ϑ�̩c~uɤϑǪϰ�ɓľŶŰĔ�ͽɈ�ôr�n��˟��ʀ˪�

˃ϒ�λ{xhuʠʀ˪�ʀhшʜы�¼á¶hȲ�×�n��Ã ß·Úá�̲��ϑ�ͽƊu�

λ�t�s��g��scn�g�uʠʀ˪�λ{xv�

 

���"�

оуʤ�̩МœѤψк�̩c~ɤϑqxv 

̩МœѤψк�u[âΪ͓ƥ˪ă�ʃʠоуР̽�оуϑǏƚđ�̩МœϑǏƚđy�оу̩Мœà

ưƶœƀ˭ϑ�[ʏНууʤ̩Мœƀ˭ϑʇͺπy�ƉȒϑ�Ĭ�̩cxvʠϑπ�[оу̧̨

đ͓ы�ņа˱НŻ�БŌċǂ�Ŀ~�Ѥψ�ư�ņѤ�ʖͼ̩Мœ�͏ǜ�ɑɨs�n�y�Ѓʅ

�qx���b�uōѵƷ̅�π�
��Н���{~c�v�

�

π�
�� ōѵƷ̅�

Ʒʠōѵ ōѵƷ̅ 

ņѤ ʖͼĞМ�Œʇq~c��� Ƞϕ̩Ż�ƌτĨ̩�q~Ğ̩p×��� 

Ɖ͝υƘ�υПŻ�τĨ̩�Ŷʤɽ�q~

Ğ̩p×��� 

ʖͼĞМ�И˟q�c�� ːȆ̩҅͜îы̩М҆ 

ʖͼĞМ�Œʇq�c�� ʖͼĞМéʇ�ňŝȆ̩ 

϶ǀ˄ΘƎ 

БŌ БŌ 

оу̧̨đ͓

ы�ņа˱Н 

уƻuŬυƘŻ�v�ćуʤυ

П̩ 

ѧƹƒΘƎ 

ƹƒΘыſλ 

 

ʠɤϑ�Ǫϰͫɍ�ϔƇ�ċè�͒sv 

AҖȠͯuBҖХІuCҖć͓đƷ―uC(1)Җ˳ǿĦĿʁϕuC(2)ҖоХuC(3)Җ́̂u 

C(4)Җçè˞ХuC(5)Җ¦±uC(6)Җv�ć͓đƷ―uDҖΙð˵ⅲϳuD(1)ҖΣŢЉuD(2)ҖоХ

ЉíuD(3)ҖάΫuD(4)Җv�ćБКˎʾuD(5)ҖǡѣuD(6)Җѣˢà̔ʇͨuD(7)v�ćΙð˵ⅲ

ϳ uEҖv�ćuE(1)ҖƬʝuE(2)Җ̨˄̩ˎʾàơŃu 

E(3)ҖǡȜ̩Ż�˄Ť̩ˎʾàơŃuE(4)ҖǢơŻ�v�ćuE(5)Җːλ̩҅͜îы̩М u̓E(6)Җv

�ćʖͼĞМ�Œʇq�c�� 

ɓľк�ɤϑ�uċè� 2 ũōœ�λ{xv 

Tōѵœ҅ċè 5 ōѵ҆ 

AҖȠͯuBҖХІuCҖć͓đƷ―uDҖΙð˵ⅲϳuEҖv�ć 

rͺōѵœ҅ċè 13 ōѵœ҆ 

AҖȠͯuBҖХІuC-1Җ˳ǿĦĿʁϕ҅C(1҆̓uC-2ҖĀН�ßÈÙ҅C(2)҈C(3) u̓ 
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C-3ҖÙ�ÈÙ�ß҅C(4)҈C(5) u̓C-4Җć͓đƷ―҅C(6) u̓ 

D-1ҖБКˎơ҅D(1)҈D(2)҈D(3) ҈D(4) u̓D-2Җǡѣ҅D(5) u̓ 

D-3Җѣˢà̔ʇͨ҅D(6) u̓D-4ҖćΙð˵ⅲϳ҅D(7) u̓ 

E-1Җv�ć҅υƘ̩Ŷʤɽͨ҆̔ E(1)҈E(2)҈E(3) ҈E(4)҆̓u 

E-2Җv�ć҅ːλ̩҆̔͜ E(5) u̓E-3Җv�ć҅ʖͼĞМéʇ҆̔ E(6)҆ 

 

  �"�

Йσк�uŘЗ�ʀ˪�˟�xɓľк�|c~u;ФȒɸ�ȹrx˖ǔ̟�gl~˟�xv˖ǔ̟

�uâΪ�̩c�×�n��ǃcÞ�ÉÛōȊ�̩cuSn=EXP[-(n/λ)α]�q~˟�xvÞ�ÉÛōȊ�

̩cxÄÙÒá¶á҅λuα҆�u[Measurement of Depreciation Rates based on Disposal Asset Data in 

Japany̔ Koji Nojima and Fumio Momose,  September29,2008҆�[Table8.Estimated Weibull 

Distribution and Average Service Livesy��uΙ̩Ȓɸͨ�ţʼ�çuЖc�Ȼ�×�Ѭ̀�Ы�̩c

xvʒ�uЫɔhѢqcƺƊ�uѵēѬ̀Γ�ȑƲ̺�ÄÙÒá¶á�Ы�ub�c�v�ćͨ�φɸ

Ѭ̀h˺r{~c����|c~�ƌˈ�[Oheryͨg�Ы��c�v 

 

�����"�

±½¹©к�uƉȒ�ɓľкg�ƉȒ�Йσк�˽rxĬ�ƊϑqxĬ�b�uŘЗ�Tr�˟�x

Ĭ�̩cxv 

�fu±½¹©к�uőʜĬhиψ���vʠʀ˪��¼á¶h 1958 Ȓg����n�u͓đƷ―

ͨ�ǫƖhшcǪϰ̚�ǃcn�g�uϛͬ��b�hư� 2000 ȒċŘ�±½¹©к�ФǱϚĢ�

�{~c�ƃΝȽhѿc̐��̯ɂhȸψ�b�v 
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ô̩ЉŻ�Ɯ̩Љ�|c~ɤϑ�λ{xvɓľк҅϶ǀƄɸ u̓̔ ĦʘƄɸ u̓Йσк҅ηʿƄɸ҆�ɤ

ϑĬ�|c~�uƪ̤ͤƼ͌͡ɍg�oɦĠcxycx¼á¶�Ŕ̩qxv 

4 ϼ̄�ũōs�x��ͽɈ�|c~�u;˼̨˄̓îƪ;˼̨˄Ƕ�[ȑɈ 22 ȒșҏҚ¯±»Ñŧ

ƃΝȽϦʵú˄zηΣŢЉg�̶̧s�Þ�ÕáÂáÁ±î�тϼ̄f��ϷлǺ�ѿš̟ƣž¯±»

Ñú˄ŧ�ƃΝȽϦʵ^ƹƒʓy�[π-3.1 ô̩Љ�Ğ�×xŶʤɽик�;Ȓǁŧ҅ŰĔҖkg/Ƅ y̓�

2001 Ȓ�Ĭ�̩cxv�fuƜ̩Љ�ô̩Љ�ƌrͽɈ�q~ČǛqxv 

�xuô̩ЉŻ�Ɯ̩Љ� 1 Ƅȧx�ик�uʂȫ͌͡�ϕǛq~c�ик�̅ru1000kg/Ƅ�qxv 

 

�% 

ŉηδuˮ̍ˎu¢�¬ßŻ�ɫȌѣϜ�|c~ɤϑ�λ{xv 

4 ϼ̄�ũōs�x��ͽɈ�|c~�uŉηδuˮ̍ˎŻ�¢�¬ß�|c~�uâΪϳƥ˪ăǡѣ

υƘŮđ�[ǡѣÚ®�©ÛȒːƹƒʓ� ȑɈ 22 Ȓșy�[ƨπmҊ9 ʤœňƜƘŧ�ˇɈ˚̟(Ƙ̀

œ)y�Ĭ�̩cxv�fuʠƨπî�[v�ć�ʘĢ̚y�ÊÙ±¸¹©�ČǛq~Ŕ̩qxv�xu

ɫȌѣϜ�|c~�u[îȁⅡâàǼʠƯąàîйŝбǑà҂̪ĽǇЯàŶ̪ȓʇàшƱȶö҅2006 Җ̓ь

ê̚Ͽ·к̔ TMR �̓Ʒ}jĞ̩˼�ɫȌѣϜÚ®�©ÛÈÝáώʭҋJournal of Life Cycle Assessment, 

Japanu2҅4 u̓341-346y�[ɫȌѣϜ�ˇɈɈō�ŧǖͽɈy�Ŕ̩qxv 
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%�	��� 

ѣˢà̔ʇͨ�Ѭ̀��uѣ̢Ż�ǇіѣˢÓ°ÖáÛ�|c~ɤϑ�λ{xv 

 

���"�

_ѣ̢` 

·Ť̓�[ʃʠ�шʜϑͳŐy���ѣ̢̧̨к҅ŶńҖ;˼̨˄̓[ˎʾϑȒƹy̓ Ż�;˼

̨˄̓[ˎʾϑȒƹy�ѣ̢̧̨к�̩cxvѣ̢ѵ�ϑ¼á¶�dzu̸̖ѣ̢uιĽÙßÊu

LED ÙßÊ�̧̨к�Ɗϑqx���ɓľк�qxvxyquLED �|c~�ϑç 2012 ȒĬg�

qg�cx�uv×ċŘ�¼á¶��Ɛ�×~c�cv 

ѣ̢�u͝ѵ���ик�ͽɈ�Ȉhǅichu̡ʍ̐��ͽɈ¼á¶��ьģͨ�b�uѣ̢�͝

ѵ�ΗɆq~c�cvĄȯ�uͽɈ¼á¶�Ɛ�~u�i�ё�͝ѵœ�s�n�hϥѲ���v 

�fuѣ̢�ͽɈ�Ȓĉ�̲��huǬľq~c�¦±�͝ѵ˞с�ʘ̒ͨhǅiju4 ϼ̄œ�ˆ

ͬɓľк��ȩѫ�Ǳpc�Ηe�×�v 

 

_ǇіѣˢÓ°ÖáÛ` 

âΪ͓ƥ˪ăǇіĽ̶ѣŮđ�Łȡ HP ç�b�[Ǉіѣˢ�Ōαϑy�Ōαк�̩cxv1981 Ȓ

қ2011 Ȓ�[ʃʠ�fl�ǇіѣˢŌαк�ɤ͛y�̩cxvn� 2011 Ȓ���Ĭ�Ǉіѣˢ³ÛŻ

�ǇіѣˢÓ°ÖáÛ�ƊϑĬ���v 

�xuϼ̄œ�s�x��ͽɈ�|c~�u[ȑɈ 24 Ȓș̤Ƽ̓Ǐϓ˄Ť ȑɈ 24 ȒșĞ̩˼ņ̌ƃ

Ν¢ÁÛ¨áϕĲ�Ú×á±àÚ®�©ÛƷ͑ϦʵǏϓ˄Ť ƹƒʓ҅2013 Ȓ 3 ʗ 25 ʃ� ʸȡđ͓æ

β·Ɗ͌͡ɍ y̓�̩cxv�xu[ǇіĽ̶ѣϕĲ�ʤˇɈyŻ�ǇіĽ̶ѣŮđ�[Ğ̩˼�Ǉі

ѣˢÓ°ÖáÛ�Щ˔ŋ̣àÚ®�©Û Q & A(ȑɈ 26 Ȓ 6 ʗĜɈ, ȑɈ 27 Ȓ 10 ʗИϔàɱϐ, ȑɈ

28 Ȓ 4 ʗИϔàɱϐ)y�ǇіĽ̶ѣ¯±»Ñ�ŹΗ�qxv 

�

  �"�

_ѣ̢` 

ѣ̢�ǫƖ�͝ѵͨ���̲��huʠɤϑ�� 2 Ȓ҅2 Ȓx|�Ŀ~Йσ҆�ČǛq~ɤϑ�λ{

xvŘЗ��f�uĄȯ͝ѵœͨ��˃ϒ�λdî�uǫƖϕǛ�˃ϒq~cjȸψhb�v 

 

_ǇіѣˢÓ°ÖáÛ` 

ǇіѣˢÓ°ÖáÛ�ϳŤ̓�[˽ĢĸŴϼ̨�Ι̩Ȓɸͨ�ьs�̓Ċ҅ʌƗƢŪȒæʗæŪâʃ

ǅἠĊͦŪýƇ҆̔ ʖͼɱ˔ҖȑɈûŀȒæʗæâʃϳŤ̓ĊͦûãƇ y̓��uǫƖ� 17 Ȓ҅17 Ȓ

x|�Ŀ~Йσ҆�ČǛq~ɤϑ�λ{xv 

 

�����"�

±½¹©к�uƉȒ�ɓľкg�ƉȒ�Йσк�˽rxĬ�ƊϑqxĬ�b�uŘЗ�Tr�˟�x

Ĭ�̩cxv 
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ѣ̢�|c~�uŘЗ��f�uɓľк�̧̨к�qu2 Ȓ�Ŀ~Йσ�cdϕǛ�q~c�huɓ

ľк̧̨҅к҆hȒw˽ǲq~c�n��ЀƤq~uʠɎ˪��±½¹©к�Ï�¿±Ĭ��{~q�

dvqxh{~ʠɎ˪��ϚĢ�Щp�cn�h�g{xv�xuѣ̢�ǫƖh͉cx�uĄȯ�̔ʇ

ơŃʠę�к�|c~ɤϑ�λ{~cjȸψhb��Ηe�×�v 

ǇіѣˢÓ°ÖáÛ�|c~�uȑƲǫƖ� 17 Ȓ�ϕǛq~c�huʠʀ˪��ɓľк�¼á¶h

1981 Ȓg����n�g�u1998 Ȓ���Йσкhɤϑç̶̧q~c�cv�xuʘϬΘ��ȑƲǫ

Ɩ� 2 īċè�¼á¶��±½¹©кhФǱϚĢ�����oɚɬ�cxyc~c�n�g�u̡ʍ̐

��ФǱϚĢ��{~c��Ηe�×�v 
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%� 

�ÛÐѣΈŻ�тѣΈ�|c~ɤϑ�λ{xv 

 

���"�

âΪ͓ƥ˪ăʃʠѣΈȆ˄đ�[ϑ¼á¶ Ōαǜɤ͛ ʗœuïψащœy��ÛÐѣΈŻ�т

ѣΈ�̩cxv 

�ÛÐѣΈŻ�тѣΈ�ɓľк�uv×w×ащœ�ōg×~c�Ōαк�dzu[НħyŻ�[ѣ

Ŝy�ƊϑĬ�Ŕ̩qxvn×��БŌhƐ�×~f�tņѤ̩�b�v 

 

  �"�

Йσк�uɓľк�;ФȒɸ�ȹrx˖ǔ̟�gl~˟�xv˖ǔ̟�uâΪ�̩c�×�n��ǃ

cÞ�ÉÛōȊ�̩cuSn=EXP[-(n/λ)α]�q~˟�xvÞ�ÉÛōȊ�̩cxÄÙÒá¶á҅λuα҆

�u[Measurement of Depreciation Rates based on Disposal Asset Data in Japany̔ Koji Nojima and 

Fumio Momose,  September29,2008҆�[Table8.Estimated Weibull Distribution and Average Service 

Livesy��uΙ̩Ȓɸͨ�ţʼ�çuЖc�Ȼ�×�Ѭ̀�Ы�̩cxvxyqu��ÄÙÒá¶á�

Ŕ̩s�g���ȩѫhѧȍ�ǅicn�g�uʠɤϑʀ˪�bj���ϛͬ�x��b�uĄȯ�ǫ

ƖϕǛhϥѲ���v 

Ŕ̩qxÄÙÒá¶á�uçϔϧɺ�[Power wiring systemsy�b�ug=20.6ud=1.59 ��

�v 

 

�����" 

±½¹©к�uƉȒ�ɓľкg�ƉȒ�Йσк�˽rxĬ�ƊϑqxĬ�b�uŘЗ�Tr�˟�x

Ĭ�̩cxv 

�fu±½¹©к�uőʜĬhиψ���vp��uʠɤϑ��ɓľк�¼á¶hâΪ͓ƥ˪ăʃʠ

ѣΈȆ˄đ�Łȡ HP ç�ſȲƃΝ�ϑ¼á¶� 2002 Ȓg��b{xn�g�u2002 Ȓċѐ�Ĭ�

λ{~c�x�u±½¹©к�ФǱϚĢ��{~c��Ηe�×�v 

Ąȯ�uÃ ß·Úá�Чcͨ�ΗɆq�h�âΪ͓ƥ˪ăʃʠѣΈȆ˄đ�[ѣΈϑȒƹy�ƃ

Ν�ё�¼á¶�Ш�n�ͨ���¼á¶�ĻǜhϥѲ���v 
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n×���ɹ̣qxɎ˪�Ʒ}c~҉ɤϑqxͿʯ�èϔ�͒qxv 

 

#���&$' 

����"�

 

ƨ�)
� ōѵœɓľк�

�

π�
,� ï�Ȓ�ōѵœɓľк�

҅ŰĔҖ̹ä½ß҆ 

Ȓ Ƞͯ  ХІ  ć͓đƷ―  Ιð˵ⅲϳ  v�ć  Ɗϑ  

1990  13.6  1.5 3.0  19.3  34.6  71.8  

1995  10.0  1.2  2.7  15.6  29.4  58.9  

2000  10.3  1.4  1.9  15.4  27.8  56.8  

2005  10.0  1.0  1.6  18.8  24.2  55.7  

2010  7.8  0.8  1.2  17.3  17.4  44.4  

2014  9.4  0.8  1.3  15.2  19.0  45.7  

2015  8.9  0.7  1.1  14.6  17.6  43.0  
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҇Ѭ̀o��˖ǔ̟�ÄÙÒá¶á�ǁe~c���uǅōѵ��ƊϑĬ��âΤq�cv 

ƨ�)(� ͺōѵœɓľк�
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π�
-� ï�Ȓ�ͺōѵœɓľк�

҅ŰĔҖ̹ä½ß҆ 

Ȓ Ƞͯ  ХІ  
˳ǿĦĿʁ

ϕ  

ĀН�ßÈ

Ù  

Ù�ÈÙ�

ß  
ć͓đƷ―  

1990  13.6  1.5 0.9  0.5  0.2  1.4  

1995  10.0  1.2  0.6  0.6  0.2  1.3  

2000  10.3  1.4  0.5  0.4  0.1  0.9  

2005  10.0  1.0  0.4  0.4  0.1  0.7  

2010  7.8  0.8  0.3  0.3  0.1  0.5  

2014  9.4  0.8  0.4  0.3  0.1  0.5  

2015  8.9  0.7  0.3  0.3  0.1  0.4  

Ȓ БКˎơ  ǡѣ  
ѣˢà̔ʇ

ͨ  

ćΙð˵ⅲ

ϳ  

v�ć҅υ

Ƙ̩Ŷʤɽ

ͨ  ̓  

v�ć҅ː

Ȇ̩͜  ̓  

1990  15.9  1.8  0.7  0.9  6.1  3.8  

1995  13.1  1.4  0.5  0.7  4.7  3.2  

2000  13.1  1.2  0.6  0.6  3.9  3.2  

2005  16.7  0.9  0.6  0.6  4.4  2.7  

2010  15.7  0.7  0.5  0.5  3.6  1.7  

2014  13.6  0.6  0.4  0.5  3.4  1.6  

2015  13.1  0.7  0.4  0.4  3.1  1.5  

Ȓ 

v�ć҅϶

ǀ˄ΘƎl

ͨàʖͼĞ

Мéʇ  ̓  

 

1990  24.6  

1995  21.5  

2000  20.7  

2005  17.1  

2010  12.1  

2014  14.0  

2015  13.0  

҇Ѭ̀o��˖ǔ̟�ÄÙÒá¶á�ǁe~c���uǅōѵ��ƊϑĬ��âΤq�cv 
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  �"�

 
ƨ�))� ōѵœЙσк�

 

π�
.� ï�Ȓ�ōѵœЙσк�

҅ŰĔҖ̹ä½ß҆ 

Ȓ Ƞͯ  ХІ  ć͓đƷ―  Ιð˵ⅲϳ  v�ć  Ɗϑ  

1990  3.0  0.7 0.8  11.0  22.3  37.9  

1995  4.0  0.9  1.0  13.3  25.0  44.3  

2000  5.0  1.0  1.3  14.9  26.9  49.1  

2005  5.9  1.1  1.5  15.6  27.5  51.6  

2010  6.7  1.1  1.7  16.1  26.9  52.5  

2014  7.2  1.1  1.8  16.4  25.3  51.8  

2015  7.3  1.1  1.8  16.5  24.9  51.5  
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҇Ѭ̀o��˖ǔ̟�ÄÙÒá¶á�ǁe~c���uǅōѵ��ƊϑĬ��âΤq�cv 

ƨ�)� ͺōѵœЙσк�
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π�
/� ï�Ȓ�ͺōѵœЙσк�

҅ŰĔҖ̹ä½ß҆ 

Ȓ Ƞͯ  ХІ  
˳ǿĦĿʁ

ϕ  

ĀН�ßÈ

Ù  

Ù�ÈÙ�

ß  
ć͓đƷ―  

1990  3.0  0.7 0.1  0.6  0.2  0.6  

1995  4.0  0.9  0.2  0.6  0.2  0.8  

2000  5.0  1.0  0.3  0.6  0.2  0.9  

2005  5.9  1.1  0.3  0.6  0.2  1.0  

2010  6.7  1.1  0.4  0.5  0.2  1.0  

2014  7.2  1.1  0.4  0.5  0.2  1.0  

2015  7.3  1.1  0.4  0.5  0.2  1.0  

Ȓ БКˎơ  ǡѣ  
ѣˢà̔ʇ

ͨ  

ćΙð˵ⅲ

ϳ  

v�ć҅υ

Ƙ̩Ŷʤɽ

ͨ  ̓  

v�ć҅ː

Ȇ̩͜  ̓  

1990  9.4  1.0  0.4  0.6  4.9  3.4  

1995  11.3  1.2  0.5  0.7  5.2  3.4  

2000  12.5  1.4  0.5  0.7  5.1  3.4  

2005  13.2  1.3  0.5  0.7  4.8  3.3  

2010  13.6  1.2  0.5  0.6  4.6  3.1  

2014  14.0  1.0  0.5  0.6  4.4  2.9  

2015  14.1  1.0  0.5  0.6  4.3  2.8  

Ȓ 

v�ć҅϶

ǀ˄ΘƎl

ͨàʖͼĞ

Мéʇ  ̓  

 

1990  14.0  

1995  16.4  

2000  18.4  

2005  19.4  

2010  19.2  

2014  18.1  

2015  17.8  

҇Ѭ̀o��˖ǔ̟�ÄÙÒá¶á�ǁe~c���uǅōѵ��ƊϑĬ��âΤq�cv 
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ƨ�)�� ōѵœ±½¹©к�

�

π�(	� ï�Ȓ�ōѵœ±½¹©к�

҅ŰĔҖ̹ä½ß҆ 

Ȓ Ƞͯ  ХІ  ć͓đƷ―  Ιð˵ⅲϳ  v�ć  Ɗϑ  

1990  164.2  21.2 68.0  253.0  353.2  859.6  

1995  198.7  23.3  76.8  273.5  572.3  953.7  

2000  225.4  24.8  81.6  277.1  608.9  999.8  

2005  248.0  25.1  83.1  285.5  641.7  1019.6  

2010  261.5  24.1  82.4  297.5  345.7  1011.2  

2014  269.2  22.7  80.6  293.6  666.1  983.3  

2015  270.8  22.3  80.0  291.7  664.8  974.8  
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҇Ѭ̀o��˖ǔ̟�ÄÙÒá¶á�ǁe~c���uǅōѵ��ƊϑĬ��âΤq�cv 

ƨ�),� ͺōѵœ±½¹©к�
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π�(
� ï�Ȓ�ͺōѵœ±½¹©к�

҅ŰĔҖ̹ä½ß҆ 

Ȓ Ƞͯ  ХІ  
˳ǿĦĿʁ

ϕ  

ĀН�ßÈ

Ù  

Ù�ÈÙ�

ß  
ć͓đƷ―  

1990  164.2  21.2 15.0  13.9  6.9  21.1  

1995  198.7  23.3  17.7  13.4  7.0  24.1  

2000  225.4  24.8  19.5  12.6  6.8  24.7  

2005  248.0  25.1  20.0  11.5  6.3  23.9  

2010  261.5  24.1  19.8  10.6  5.9  22.3  

2014  269.2  22.7  19.7  9.8  5.5  20.4  

2015  270.8  22.3  19.7  9.6  5.3  19.9  

Ȓ БКˎơ  ǡѣ  
ѣˢà̔ʇ

ͨ  

ćΙð˵ⅲ

ϳ  

v�ć҅υ

Ƙ̩Ŷʤɽ

ͨ  ̓  

v�ć҅ː

Ȇ̩͜  ̓  

1990  213.1  16.5  6.9  9.0  72.5  47.7  

1995  229.2  17.9  7.6  9.4  72.1  47.4  

2000  232.4  17.2  7.8  9.0  67.2  46.6  

2005  242.7  15.3  8.1  8.6  63.0  44.3  

2010  257.9  13.0  8.2  7.9  60.6  39.0  

2014  257.7  11.0  7.8  7.3  56.6  34.0  

2015  256.7  10.7  7.7  7.2  55.4  32.7  

Ȓ 

v�ć҅϶

ǀ˄ΘƎl

ͨàʖͼĞ

Мéʇ  ̓  

 

1990  233.0  

1995  261.9  

2000  277.0  

2005  270.6  

2010  246.0  

2014  226.6  

2015  221.9  

҇Ѭ̀o��˖ǔ̟�ÄÙÒá¶á�ǁe~c���uǅōѵ��ƊϑĬ��âΤq�cv 
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ƨ�)-� ΣŢЉ҅ô̩Љ҈Ɯ̩Љ҆�ϼ̄œɓľк�

�

π�((� ï�Ȓ�ΣŢЉ�ϼ̄œɓľк�

҅ŰĔҖ̹ä½ß҆ 

Ȓș лǺ҅о҆҇ 
ѧолǺ҅т҈�

ÛÐÀ Ñ҈ć҆ 
ŧ͊҅ƊɈˌΞ҆ Ƭ͊҅¦Ù±҆ 

1990  5.6 0.6 0.6 0.2 

1995  4.9 0.5 0.6 0.2 

2000  4.3 0.5 0.5 0.1 

2005  4.2 0.5 0.5 0.1 

2010  3.3 0.4 0.4 0.1 

2014  3.8 0.4 0.4 0.1 

2015  3.5 0.4 0.4 0.1 

҇лǺ҅о҆�|c~�иφɠѓ�x�ƊϑĬ�q~�̩c�chuŹΗ�q~ɤϑq~c���v 
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ƨ�).� ΣŢЉ҅ô̩Љ҈Ɯ̩Љ҆�ϼ̄œЙσк�

�

π�()� ï�Ȓ�ΣŢЉ�ϼ̄œЙσк�

҅ŰĔҖ̹ä½ß҆ 

Ȓș лǺ҅о҆҇ 
ѧолǺ҅т҈�

ÛÐÀ Ñ҈ć҆ 
ŧ͊҅ƊɈˌΞ҆ Ƭ͊҅¦Ù±҆ 

1990  3.9 0.4 0.4 0.1 

1995  3.6 0.4 0.4 0.1 

2000  3.7 0.4 0.4 0.1 

2005  3.7 0.4 0.4 0.1 

2010  3.4 0.4 0.4 0.1 

2014  3.5 0.4 0.4 0.1 

2015  3.4 0.4 0.4 0.1 

҇лǺ҅о҆�|c~�иφɠѓ�x�ƊϑĬ�q~�̩c�chuŹΗ�q~ɤϑq~c���v 
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ƨ�)/� ΣŢЉ҅ô̩Љ҈Ɯ̩Љ҆�ϼ̄œ±½¹©к�

�

π�(� ï�Ȓ�ΣŢЉ�ϼ̄œ±½¹©к�

҅ŰĔҖ̹ä½ß҆ 

Ȓș лǺ҅о҆҇ 
ѧолǺ҅т҈�

ÛÐÀ Ñ҈ć҆ 
ŧ͊҅ƊɈˌΞ҆ Ƭ͊҅¦Ù±҆ 

1990  41.1 4.4 4.6 1.4 

1995  47.7 5.1 5.4 1.6 

2000  51.5 5.5 5.8 1.8 

2005  53.9 5.8 6.1 1.8 

2010  53.5 5.7 6.0 1.8 

2014  54.9 5.9 6.2 1.9 

2015  55.0 5.9 6.2 1.9 

҇лǺ҅о҆�|c~�иφɠѓ�x�ƊϑĬ�q~�̩c�chuŹΗ�q~ɤϑq~c���v 
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�% 

Tɓľк 

_¢�¬ß` 

 
ƨ�	� ¢�¬ß�ϼ̄œɓľк�

_ŉηδ` 

 
ƨ�
� ŉηδ�ϼ̄œɓľк�
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_ˮ̍ˎ` 

 
ƨ�(� ˮ̍ˎ�ϼ̄œɓľк�

 

_ɫȌѣϜ` 

 
ƨ�)� ɫȌѣϜ�ϼ̄œɓľк�
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_ǡѣ҅¢�¬ßuŉηδuˮ̍ˎuɫȌѣϜ҆Ɗϑ` 

 
ƨ�� ǡѣ҅¢�¬ßuŉηδuˮ̍ˎuɫȌѣϜ҆�ϼ̄œɓľк�

�

π�(�� ï�Ȓ�ǡѣ�ϼ̄œɓľк�

҅ŰĔҖ̹ä½ß҆ 

Ȓș 
лǺ҅о҆ 

҇ 
ѧолǺ 

ŧ͊ 

(ÊÙ±¸¹©) 

Ƭ͊ 

҅¦Ù±҆ 
ć 

1990  0.44 0.07 0.23 j 0.20 

1995  0.45 0.08 0.24 0.0001 0.21 

2000  0.46 0.08 0.24 0.0004 0.21 

2005  0.43 0.08 0.23 0.0004 0.20 

2010  0.44 0.09 0.23 0.0003 0.22 

2014  0.40 0.08 0.21 0.0003 0.20 
҇лǺ҅о҆�|c~�иφɠѓ�x�ƊϑĬ�q~�̩c�chuŹΗ�q~ɤϑq~c���v 
҇v�ć�uv�����hѧолǺ�о�˺Ɗ̚���v 
҇Ƭ͊�ɫȌѣϜg������vɫȌѣϜ� 1992 Ȓșċѐ���¼á¶���v 
҇2015 Ȓș�ɫȌѣϜ�ɓľкh�cx� 2014 Ȓșh̡ʍ̐��ʖɿĬv  
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