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��環Ӫ ���Ӫ″Ӫ � �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧl㼠 ��ΩӪɭ㼠‧ ��Ӫ″Ӫ㼠‧ ��環 �㼠�ɭ�䖳 �䯈䯈ӪӪ � �䯈ϫɭ �ӪӪϧ�ΩӪ䯈 ��䁚䯈ϧ �΋ �㼠Ӫ

�環� �ɭ �″��Ӫ �ɭ �㼠䖳 �環�΋環䖳 ��ɭӪ΋�ɭ �� �環ɭӪɭ� �䯈ΩɭΩ ���Ӫ″΋Ӫ � �ӪΩ�䁚΋ϧӪ䁚㼠‧ ��ɭ΋ϧl㼠 �΋�ΩӪɭ㼠‧ ��Ӫ″΋Ӫ㼠‧
���環ӪӪ� ″�Ӫ䯈ɭ �‴ �Ӫ䯈䯈 �‧″�ɭ晦Ωϧ䖳 �㼠�ɭ�ρ䯈 ���ɭӪ�㼠‧ �Ӫ㼠�環Ӫ �䁚䯈ӪΩ㼠‧ �環䁚�Ӫɭ � �΋Ӫ䯈�ɭ㼠‧ ��ɭϧ#‧ ��ΩӪ砀 ��ɭӪ�ɭ

. � � � ��ӪӪӪϧ �΋ �ӪӪ䯈ɭ ����‴ �Ӫ䯈 �環��ΩӪ䖳 �Ӫ‧″ΩӪӪ
� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ �΋���Ӫ �Ӫ″΋�ɭ㼠‧ �ӪӪ�ɭӪӪ㼠‧ ��ɭϧ�㼠 �Ӫ�″��㼠‧ �″��Ω㼠‧ �‧″Ӫ�ɭ �ɭ䯈 ��Ӫϳ ″䯈ΩɭӪӪ
��‧″���㼠‧ ӪӪ ��ΩӪ砀‧ �環 環‧Ӫϧ �‧�Ӫ‧ϟΩɭ �‧ӪɭӪ ���ϫ �Ω㼠‧Ӫ ��環‧Ӫ㼠‧ �環�Ӫ�㼠‧ �䯈Ω ��環ӪӪ �Ӫ䯈ϫΩ㼠 �ӪɭΩϫ �″Ӫ″環
�Ӫ環 �ӪӪ ΍ ��ɭ�ϣ �l��ɭ ″䯈ΩɭΩ �Ω㼠‧Ӫ �″΋�ɭ �環 �ӪӪ�ɭӪӪ㼠‧ ��ɭϧ#‧ �環�Ӫ΋� �΋�環 �晦ɭΩ �環�Ӫ΋�㼠‧ �晦ϣ �Ӫ �ɭӪ

�″�ɭ �環 �Ӫ��ϫɭ㼠‧ �環�Ӫ㼠 �環‧″ϟ㼠‧ ��ΩӪ�㼠
� ��㲠�㌳䁛㲠 �ϣ�i

�‧Ӫ΋ϧ�㼠 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ#‧ �΋ɭ �Ӫ″΋΋�ɭ㼠‧ �‧″��΋΋�㼠‧ �Ӫ΋΋�Ӫ ��䁚�Ӫ䖳 �環 �΋ϫ䯈㼠‧ �䯈Ӫ΋Ӫɭ �晦ɭΩΩ
��΋環 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ#‧ �‧″��΋� �ɭӪϳ ϟӪ�΋�ΩΩ �㼠 �Ӫϫ � ″΋�Σ �㼠‧ ��΋環 �ɭ ��ӪɭӪ㼠‧ �晦ϣ �晦䯈晦ΩӪ �Ӫ�″��㼠‧
�ӪӪ� ″�Ӫ䯈ɭ �環�䖳� ӪϫӪ ��ɭ㼠‧ �䁚Ӫ㼠 �Ӫ″΋�ɭ㼠‧ �‧″��΋�㼠‧ �㼠�ɭ�䖳 �ɭӪϳ �Ӫ䯈䯈 �ɭӪӪ䯈 �ӪӪ� ″�Ӫ䯈ɭ �環� ӪϫӪ �環��
�䯈環 ″Ӫ�΋΋�Ω㼠‧ ��΋ɭΩ環䖳 �㼠䖳 �環�΋΋環砀�䯈 �� � � �Ӫ″΋΋�ɭ㼠‧ �‧″‧�΋΋�㼠‧ �΋ɭӪϳ �΋ɭ ��環� Ӫ΋ϫӪ �΋Ӫ䯈䯈 �Ӫ䯈΋ϧӪ �Ӫɭϣ�䯈Ӫ
�ɭ �Ӫϟɭ㼠‧ ��ɭӪΩϧ΍ ��″䁚㼠‧ �ӪΩΩ �Ω㼠‧Ӫ �Ӫɭ㼠�ɭ㼠‧ �環ϳ‧ӪϧӪ �環 �ӪΩ‧Ӫɭ㼠‧ �Ӫ″a㼠‧ �ɭ �Ӫ″㼠‧ �䯈環 ��ΩӪ砀‧ �Ӫ‧Ӫ環
�ɭ �Ӫϟɭ㼠‧ �㼠䖳 ��ΩϫΩ ��ɭϧ�㼠 ″Ӫ�΋�Ω㼠‧ �環�Ӫ΋� �ρ環 �㼠晦 �䯈環Ӫ � �ӪӪ�ɭӪӪ㼠‧ ��ɭϧ#‧ �ɭ �Ӫ″΋�ɭ㼠‧ �‧″��΋�㼠‧

� �″�ɭ㼠‧ ���㼠‧ ��΋�㼠‧ ӪӪ ��ɭ㼠‧ ��ɭ環#‧ ��΋ϳ �ɭ ӪӪ �㼠Ӫ�㼠‧ �ɭ 環‧Ӫϧ �Ӫ�環″㼠‧
� ��㲠�㌳䁛㲠 �i �㌳έ䁛㲠

�″΋�ɭ �環 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ�㼠 �″Ӫ�΋�Ω㼠‧Ӫ ���ΩӪ΍‧ �΋環Ӫ㼠‧ �䯈環 �″ɭΩ㼠‧ �㼠䖳 �ɭ�環 �䁚΋�䯈 ��環Ω
�΋΋ɭӪϳӪ �΋ӪɭӪ ″Ӫ΋΋΋Ω �l΋΋� �΋΋ɭ �΋㼠晦Ӫ �΋ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋΋ϧ�㼠 �΋Ӫ�″��㼠‧ �″�΋΋�Ω㼠‧ �΋΋ɭlɭ �΋䯈環 �″΋΋ɭΩ㼠‧ �㼠晦΋΋ӪӪ



J. Agric. Econom. and Social Sci., Mansoura Univ., Vol.6 (11), November,2015

�࿠⁇5

�ɭ �Ӫ″΋�ɭ㼠‧ �‧″��΋�䯈㼠 �環‧″Ӫ�㼠‧ �ӪϟӪΩ㼠‧ �΋ϧ‧″�Ӫ � �Ӫ″΋�ɭ㼠‧ �‧″��΋�㼠‧ �環 �ɭϣ�΋ϧɭ㼠‧ ��ɭӪ �‧″��΋�㼠‧
�΋ɭӪ � �ӪӪ�Ӫ″ΩӪӪ 㼠‧ ��ɭ΋ϧ#‧ �΋ɭ �Ӫ″΋΋�ɭ㼠‧ �‧″��΋΋�㼠‧ �䯈環 �䯈΋㼠‧ �‧Ӫ� �΋ϧ‧″� �㼠晦΋ӪӪ � �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ#‧
�‧″Ӫ�ɭ㼠‧ �ɭ䯈 ″Ӫ��Ω �Ӫ″΋ �環 ��ɭϧ#‧ �䯈Ω �ɭ �‧″���㼠‧ �ӪɭӪΩӪ �Ӫ�ӪΩ �㼠䖳 ���� �䁚�䯈 �ϧ‧″�㼠‧ ��環Ω
�″‧″�Ω΋ϧ΍‧ ��΋環 �ɭ�ɭɭӪ ��Ω‧晦㼠‧ 環�䁚ΩӪ΍‧ �䯈΋ϧӪӪ ��Ӫ″��Ω㼠‧ �Ӫ΋ӪΩ㼠‧ �䯈΋ϧӪӪ ��″�΋�Ω㼠‧ �‧ϟӪɭ㼠‧ ″Ӫ��Ω �晦ɭ �ӪɭӪ㼠‧
�‧″���㼠‧ �䯈環 �䯈΋㼠‧ �‧Ӫ� �ϧ‧″� �㼠晦ӪӪ ���環����環環環� �″Ω䁚㼠‧ �l� ��Ӫɭ䯈ϧ㼠‧ �‧″���䯈㼠 �Ӫϧ環�ӪΩ㼠‧ �″��㼠‧Ӫ

� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ#‧ �ɭ �Ӫ″�ɭ㼠‧
� �眀䁜眀㌳環䁛㲠 �㌳眀ri ��㲠�㌳䁛㲠 ��Ӫ

�Ӫ㼠�ϧӪ �ɭ lӪ �‧��Ωϧ‧ �Ӫ環 �΋��� ��ɭӪ㼠‧Ӫ �䁚΋�Ӫ㼠‧ �Ӫ�΋�ϫ砀‧ �Ӫ䯈ϫΩ㼠‧ �Ӫ㼠�ϧӪ �ϧ‧″�㼠‧ �ɭ��Ωϧ‧
�΋ϧӪ㼠‧ �晦ɭ �΋Ӫ΋ϧ䯈㼠‧ �ӪӪ�΋΋�ϫ砀‧ �‧″΋Ӫ�ɭ㼠‧ �΋ɭ䯈 �‧��Ω΋ϧ‧ �㼠䖳 �環�΋΋環砀�䯈 ��΋ɭΩɭ㼠‧Ӫ ΋Ӫ΋ϧ䯈㼠‧ �΋΋�㼠‧ ″‧�΋ϫӪ΍‧
�環ӪɭӪ �Ӫ�″��㼠‧ �″��Ω㼠‧ ��ϧ‧″� �環 �環ӪӪӪ ″晦Ӫ#‧ �ӪӪ��ϫ砀‧ �ӪӪ��ɭ㼠‧ �‧��Ωϧ䖳 �㼠晦ӪӪ ���΋ϧӪΩɭ㼠‧Ӫ �ӪӪӪɭ㼠‧
晦�΋䁚Ӫ㼠‧ �΋΋ɭ�ɭɭ � ″‧″�Ω΋΋΋ϧ΍‧ ��΋΋΋環 �΋΋ɭ�ɭɭ ��Ω‧晦΋㼠‧ 環�΋䁚ΩӪ΍‧ �䯈΋΋΋ϧӪ ��΋Ӫ″��Ω㼠‧ �΋Ӫ΋ӪΩ㼠‧ �䯈΋΋΋ϧӪӪ �″�΋΋΋�Ω㼠‧ �‧ϟӪ΋΋ɭ㼠‧
�ӪΩ″Ω環 �㼠䖳 �΋ϧ‧″�㼠‧ �″Ω環 �Ӫ΋ϧ�Ω �ΩӪ ����΋�Ωϳ΍‧ ӪɭӪ㼠‧ ��ɭɭ � �Ӫɭ䯈΋ϧ㼠‧ �‧″��΋�䯈㼠 �Ӫ΋ϧ環�ӪΩ㼠‧ �″��㼠‧ � �‧Ӫ΋ϧ�㼠

� ��環����環環a� � ��環環���環環環� �″Ω䁚㼠‧ �ɭϣ
�ӪӪ΋΋ϧ㼠‧ ��΋ΩӪ㼠�Ӫ �΋΋ϫ�Ωɭ㼠‧ ″��΋΋΋�ɭ㼠‧ �΋ɭ �΋Ӫ�ɭ㼠‧ �䯈環 �΋΋ϫ䯈㼠‧ �ӪΩ΋΋ϧӪ �΋�環 ��΋Ӫ�Ӫ䯈㼠‧ ″��΋΋΋�ɭ㼠 �䯈΋΋ϧӪ㼠�䯈Ӫ
Trade year � �Ӫ�″��㼠‧ �″��Ω䯈㼠 �ӪӪϧ㼠‧ ��ΩӪ㼠‧ ��Ӫ���Ωϳ΍‧ �ӪӪӪ㼠‧ ��΋ϳ �ɭ ″���㼠‧ �Ӫ環‧″ϟ㼠‧ �‧環��ϫ�㼠
�Ӫ䯈″ɭ㼠‧ �΋ɭaӪɭ㼠‧ �ϳӪɭӪ �F環A環O� �΋環‧″ϟ㼠‧Ӫ �Ӫ晦Ӫ#‧ �΋ɭaӪɭ �ϳӪɭ �䯈環 ��Ӫ�Ӫ䯈㼠‧ ��΋環�ϳ �㼠䖳 �環�΋΋環砀�䯈 �book
�΋΋ϫ�Ωɭ㼠‧ ��Ӫ�Ӫ䯈䯈㼠 �環�΋΋΋環砀�䯈 www環環fao環org ��Ӫ″ΩӪ΍‧ � �΍�΋΋΋�Ωl㼠 �Ӫɭ㼠�ɭ㼠‧ �Ӫ䯈΋΋Ӫ㼠‧ �䯈環 �Ӫ環‧″ϟ㼠‧ �ӪɭӪΩ䯈㼠

��Ӫ環Ӫɭ㼠�䯈 �䯈�㼠‧ �‧晦Ӫ �΋䯈Ω″ɭ㼠‧ ��䯈�ϧ㼠‧ ��ϧ‧″�㼠�䯈
�Ӫ��΋΋΋�Ωϳ΍‧Ӫ �ӪӪ�΋΋΋�ϫ砀‧ �ӪӪ��ɭ㼠‧ �΋ɭ �Ӫ�ɭ㼠‧ �΋ϧ‧″�㼠‧ �ɭ��Ω΋ϧ䖳 � �rr�㲠�㌳䁛㲠 �rr �i㌳�rr�i䁛㲠 �㌳㌳眀rai䁛㲠 �r環Ӫ

� �㼠�Ω㼠‧ ӪϫӪ㼠‧ �䯈環 �ϣӪ �Ӫ″��Ω㼠‧ ��ϧ�Ӫ�㼠‧Ӫ �‧″Ӫ��Ω㼠‧Ӫ �Ӫϧ�Ӫ�㼠‧
�l� �Ӫɭ䯈ϧ㼠‧ �‧�″‧Ӫ㼠‧Ӫ �Ӫɭ䯈ϧ㼠‧ �‧″��΋�㼠‧ �ɭӪϳ �Ӫ䯈 �ɭ �″䁚㼠‧ Ӫϣ � ��眀眀�䁛㲠 �㲠�㌳i䁛㲠 ��

�Ӫɭ䯈ϧ㼠‧ �‧�″‧Ӫ㼠‧ �ɭӪϳ � �Ӫɭ䯈ϧ㼠‧ �‧″���㼠‧ �ɭӪϳ � �″��Ω㼠‧ �‧ϟӪɭ㼠‧ � �ϧ‧″�㼠‧ �″Ω環
��‧�″‧Ӫ㼠‧ �ɭӪϳ �㼠䖳 �䯈ӪϧӪɭ �‧″���㼠‧ �ɭӪϳ �環 �″�䯈環 �ϣ � �㌳�眀眀�䁛㲠 �㌳ia�䁛㲠 �環�䁜 ��

�環環 � � �Ӫ΋ӪΩ㼠‧ �䯈ϧӪ

� ��㲠a䁛㲠 �眀i�ϣϣ㲠 �環�䁜 ��

�環環 � � �Ω‧晦㼠‧ 環�䁚ΩӪ΍‧ �䯈ϧӪ

100







y

yy

t

t
t

St �㲠�a��ϣ㲠 �㌳䕧 �i眀環i ��

� �Ӫ環‧″ϟ㼠‧ �‧�″‧Ӫ㼠‧ ӪӪ �‧″���䯈㼠 ″‧″�Ωϧ΍‧ ��環 �ɭ�ɭɭ � St � �Ӫϫ
�ϧ‧″�㼠‧ �″Ω環 �l� �Ӫ環‧″ϟ㼠‧ �‧�″‧Ӫ㼠‧ ӪӪ �‧″���䯈㼠 �Ӫ䯈ɭ䁚㼠‧ �Ӫ�㼠‧ � Yt
�ϧ‧″�㼠‧ �″Ω環 �l� �Ӫ環‧″ϟ㼠‧ �‧�″‧Ӫ㼠‧ ӪӪ �‧″���䯈㼠 �″��ɭ㼠‧ �Ӫ�㼠‧ � Yt

�………環n�� �� �t= �� �Ӫϫ �‧ӪӪϧ㼠�䯈 �ɭϟ㼠‧ ″�Ӫ環 � t

�㲠�眀䁛 a眀i䁜䁛㲠 �㌳環i ��

� � �‧Ӫϧ�㼠 晦�䁚Ӫ㼠‧ ��ɭɭ

�펐⁖�ɭ旘‧펐 �⍘⁆圍
�펐�⁖펐Ɓ‧펐 �⍘⁆圍

�펐⁖�ɭ旘‧펐 �⍘⁆圍 �퀀 ⁖⁆䁠�‧펐

�펐�⁖펐Ɓ‧펐 �⍘⁆圍 �퀀 ⁖⁆䁠�‧펐

⁖⁆�旘�쳌‧ ��⁆‧펐 �⁆⍘‧펐

�펐⁖⁆�ƅ�‧ ��⁆‧펐 �⁆⍘‧펐

��쳌ƅ‧펐 �⍘ �쳌⁆⍘‧펐 �ɭ���펐
��쳌ƅ‧ �⍘ ��䁚�ƅ쳌‧ �ɭ�⍘‧펐
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Market Access ratio = =
Y
X




� �‧�″‧Ӫ㼠‧ �ɭӪϳ �環 ″ӪӪΩ㼠‧ � Y � �‧″���㼠‧ �ɭӪϳ �環 ″ӪӪΩ㼠‧ � X � �Ӫϫ

-6: �㌳環�䁛㲠 �㲠�㌳眀r䁛 �㌳�r眀䁜�䁛㲠 ��㌳a䁛㲠
-7

� ″Ӫ��Ω㼠‧ ″ɭϧ �ӪϧӪɭ

�Ӫϫ�㼠‧ �ϫ‧Ӫ㼠�䯈 �ӪϧӪɭ㼠‧ ‧晦ϣ �″��ӪӪ
�Ӫϧ環�ӪΩ㼠‧ �″��㼠‧ �Ӫ‧ϟΩ ��� > ″ɭϧ㼠‧ �ӪϧӪɭ > ��� �Ӫϧ環�ӪΩ㼠‧ �″��㼠‧ �ϳ�ӪΩ

��㌳䁛眀�䁛㲠 �䁛㌳眀環i䁛㲠 �環 �i ��Ӫ� ��環眀�䁛㲠 �㌳環�䁜䁛㲠 ��㌳i䁛㲠 ��

��Ӫ″�ɭ㼠‧ �Ӫ環‧″ϟ㼠‧ �‧″���㼠‧ �ɭӪϳ � �Ӫ″�ɭ㼠‧ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ#‧ �‧″��� �ɭӪϳ�

��Ӫɭ㼠�ɭ㼠‧ �Ӫ環‧″ϟ㼠‧ �‧″���㼠‧ �ɭӪϳ � �Ӫɭ㼠�ɭ㼠‧ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ#‧ �‧″��� �ɭӪϳ�

��㲠�㌳䁛㲠 �環眀�䁜 ���眀䁜i
�ri �r �㌳䁜㌳眀��㌳䁜䁛㲠 �㌳i�ϣ㲠 �㲠㌳�㲠 �㲠�㌳眀r �環έ��� �眀�䁜� �i� ��ϣӪ

��ri �r �㌳䁜㌳眀��㌳䁜䁛㲠 �㌳i�ϣ㲠 �眀�䁜� �i� � ���
��ɭ΋΋ϧ΍‧ �΋ɭ ��΋ΩӪ΍‧ �΋ӪɭӪ �㼠�΋ɭ�䖳 �΋ӪϟΩ �΋ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋΋ϧ΍‧ ��΋ΩӪ䖳 �΋ӪɭӪ ��΋Ӫ�Ӫ䯈 �΋΋ϧ‧″� �΋ɭ �΋Ӫ䯈ΩӪ
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�΋ɭӪϳ �΋ɭ �΋΋環ΩӪӪ � � �㼠�΋ɭΩϫ΍‧ �ӪΩ΋ϧɭ㼠‧ �Ӫ環 ″Ӫ��Ω㼠‧ �㼠晦 �ӪӪӪɭɭ �Ω䯈晦 �ϳӪ � �΋ϧ‧″�㼠‧ �″Ω環 �l΋� �ӪӪӪ΋ϧ
��ɭ΋΋΋ϧ΍‧ �΋΋ɭ �‧″��΋΋΋΋΋�㼠‧ �΋ӪɭӪ �㼠�΋΋ɭ�䖳 �΋環 �΋晦��ϫ㼠‧ �‧″Ӫ΋΋ӪΩ㼠‧ �΋΋ɭ � �� �΋㼠‧Ӫϫ �Ӫ ��″� �΋Ӫ�ϫΩ㼠‧ �΋΋ɭ�ɭɭ

��ɭϟ㼠‧ ″�Ӫ環 �環ϧӪɭΩ �Ω㼠‧ �ɭ‧Ӫɭ㼠‧ �㼠䖳 ��″Ω �ϳ �ϧ‧″�㼠‧ �″Ω環 �l� � ��䖳� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧
� �㌳䁜㌳眀��㌳䁜䁛㲠 �㌳i�ϣ㲠 �i �㲠�㌳眀r䁛㲠 �i㌳� �i� � �

�ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �ɭ �‧″���㼠‧ �ɭӪϳ �Ӫ‧ϟΩ ��� �Ӫ��㼠‧ �環 ��″‧Ӫ㼠‧ ��Ӫ�Ӫ䯈㼠‧ �‧″ɭΩϧ䖳 �ɭ �環ΩӪ
Ӫ΋ϫӪ �䯈䯈 �Ӫ�Ӫ �΋ϫ �Ӫ䯈 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ΍‧ �ɭ �‧″��΋�㼠‧ �ɭӪϳ �΋ϫӪ‧″Ω 晦䖳 � �環����環環環 � �″Ω䁚㼠‧ �l΋�
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″΍Ӫ� �ӪӪ䯈ɭ ���� ӪϫӪ �䯈䯈 ��ϳ‧ �ϫӪ ��ϧ#‧ �Ӫϧ �環 �ar��䁚�Ӫ䖳 �䯈ϧӪ䯈 �環環� ��環 ″΍Ӫ� �ӪӪ䯈ɭ a䖳�
�䯈Ω �l� ″΍Ӫ� �ӪӪ䯈ɭ ��環 ӪϫӪ �䯈䯈 �ӪӪϧ ΋ϧӪΩɭ䯈 Ӫ ���ϧ΍‧ �Ӫϧ �環 ��環�r ���Ӫϟ �䯈ϧӪ䯈 �環�� ��環
��䖳� �䯈 �ɭӪ�ɭ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �ɭ �‧″��΋�㼠‧ �ɭӪϳ �㼠�ɭ�䖳 ″Ӫ΋Ω㼠 ��ɭ㼠‧ ���Ω΍‧ �㼠��ɭɭ ″Ӫ��Ω䯈Ӫ � �″Ω䁚㼠‧
″‧��ɭ䯈 �Ӫɭ �‧″��΋�㼠‧ �ɭӪϳ �㼠�ɭ�䖳 �Ӫ‧ϟΩ �΋環ΩӪ ��� �Ӫ��㼠�䯈 �΋環Ӫɭ Ӫϣ �ɭӪ �ϧ‧″�㼠‧ �″Ω環 �l� �ӪϟӪ �
��ɭϧ΍‧ �ɭ �‧″��΋�㼠‧ �ɭӪϳ �㼠�ɭ�䖳 ΋ϧӪΩɭ �ɭ � �環䖳環� �㼠‧Ӫϫ �晦ɭΩ ″΍Ӫ� �ӪӪ䯈ɭ 環�䖳� ӪϫӪ �䯈䯈 �ӪӪɭɭ
�Ӫ環 ″Ӫ��Ω㼠‧ �㼠晦 �ӪӪӪɭɭ �Ω䯈晦 �ϳӪ � �΋ϧ‧″�㼠‧ �″Ω環 �l΋� �ӪӪӪ΋ϧ ″΍Ӫ� �ӪӪ䯈ɭ ��環 �㼠‧Ӫϫ �㼠�䯈㼠‧ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧
�環 �晦��ϫ㼠‧ �‧″Ӫ΋ӪΩ㼠‧ �΋ɭ � ar �㼠‧Ӫϫ �Ӫ ��″� �Ӫ�ϫΩ㼠‧ �΋ɭ�ɭɭ �΋ɭӪϳ �΋ɭ �΋΋環ΩӪӪ � � �㼠�΋ɭΩϫ΍‧ �ӪΩ΋ϧɭ㼠‧
�Ω㼠‧ �΋ɭ‧Ӫɭ㼠‧ �㼠䖳 ��″Ω �ϳ �΋ϧ‧″�㼠‧ �″Ω環 �l΋� � ��䖳� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ΍‧ �΋ɭ �‧″��΋΋�㼠‧ �΋ɭӪϳ �㼠�΋ɭ�䖳

��ɭϟ㼠‧ ″�Ӫ環 �環ϧӪɭΩ
� �㌳䁜㌳眀��㌳䁜䁛㲠 �㌳i�ϣ㲠 �i �㌳�ri䁛㲠 �㲠㌳�㲠䁛㲠 � ���

� �㌳䁜㌳眀��㌳䁜䁛㲠 �㌳i�ϣ㲠 �i �㌳Ӫi䁛㲠 �㲠㌳�㲠䁛㲠 �㌳iϣ �i� �Ӫ
��ɭϧ΍‧ �ɭ �Ӫ䯈ϫɭ㼠‧ �‧�″‧Ӫ㼠‧ �ӪɭӪ �㼠�ɭ�䖳 �Ӫ‧ϟΩ ��� �Ӫ��㼠�䯈 ��″‧Ӫ㼠‧ ��Ӫ�Ӫ䯈㼠‧ �‧″ɭΩϧ䖳 �ɭ �΋環ΩӪ
�΋ϫ �Ӫ䯈 �環Ӫɭ �Ӫ䯈ϫɭ㼠‧ �‧�″‧Ӫ㼠‧ �ӪɭӪ �㼠�ɭ�䖳 �Ӫ‧″Ω 晦䖳 ��環�� � �環環環� �″Ω䁚㼠‧ �l΋� ���䖳� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧
�䯈䯈 �ӪӪ΋ϧ ΋΋ϧӪΩɭ䯈Ӫ �環�� ��΋環 �΋΋ �㼠Ӫ 環�� Ӫ΋ϫӪ �䯈䯈 �΋�ϳӪ �΋ϫӪ ��環環a ��΋環 �΋΋ �㼠Ӫ � Ӫ΋ϫӪ �䯈䯈 �Ӫ�Ӫ
��ɭ΋ϧ#‧ �ɭ �‧�″‧Ӫ㼠‧ �ӪɭӪ �㼠�ɭ�䖳 ″Ӫ΋΋Ω㼠 �Ӫϣ��Ω΍‧ �ϳlɭ㼠‧ �΋ϧ‧″�䯈Ӫ � �″Ω䁚㼠‧ �䯈Ω �l΋� �΋΋ �㼠Ӫ �環環 Ӫ΋ϫӪ
�‧�″‧Ӫ㼠‧ �ӪɭӪ �㼠�ɭ�䖳 �Ӫ‧ϟΩ aϫlӪ ��� �Ӫ��㼠�䯈 �ӪӪ䯈ɭ㼠‧Ӫ ��環�� � �環環環� �″Ω䁚㼠‧ �l� ���䖳� �ӪΩӪϟϳ‧
�ɭɭ � �ӪӪ �晦ӪɭӪ㼠‧ �ӪӪӪɭɭ �䯈晦Ω �㼠 �ɭӪ ″Ӫ��Ω㼠‧ �㼠晦 �ӪӪӪɭɭ �䯈晦Ω �㼠Ӫ � ��䖳�� ӪϫӪ �䯈䯈 �ӪӪϧ ��ɭɭ䯈 �Ӫ䯈ϫɭ㼠‧
″‧″�Ωϧ砀�䯈 �ϧΩΩ ��環�� � �環環環� �″Ω䁚㼠‧ �l� ���䖳� �ӪΩӪϟϳ‧ ��ɭϧ#‧ �ɭ �ɭ �‧�″‧Ӫ㼠‧ �ӪɭӪ �Ӫ �䯈環 ��Ӫ

��環Ӫ㼠䖳 ″�Ӫɭ㼠‧ �″Ω䁚䯈㼠 �䯈�ϧϫ㼠‧ ΋ϧӪΩɭ㼠‧ �Ӫϫ �䯈ϧӪ㼠‧

�㌳irrr�ϣ㲠 �r㌳iϣ �rri㌳� �環έ�rrr�ϣ㲠 �眀r�䁜ϗ㲠 �r㌳iϣ䁛 �眀r環䁛㲠 �䁜rri�䁛㲠 �眀rr眀�ϣ㲠 �ϣ㌳眀r環i ���� �㌳rr眀
��Ӫ � ��,� �㌳ϣ��環 �riai �rri �r �眀㌳Ӫi �㌳��r�i䁛㲠 ��㌳rri䁛㲠 �㌳䁜㌳眀��㌳䁜䁛㲠

��環����環環環� ���i䁛㲠 �環
㌳眀i�䁛㲠 �䁜�a㌳r䁛㲠 �䁜�環眀a䁛㲠b �R�F�

�䁜�䁛㲠 �㌳a�䁛㲠

�ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ ��ΩӪ䖳 �ӪɭӪ�Ӫ΋�r�環環䖳a�r��䖳環�環䖳環����䖳環�䖳r�
� �ɭӪϳ�� �環䖳�����䖳��

�ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �l環Ωϧ䖳 �ӪɭӪ�Ӫ΋�rr��䖳��a�䖳r�環䖳ara環䖳r�䖳��
� �ɭӪϳ��䖳������a䖳環a

�ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �ɭ �″‧���㼠‧ �ӪɭӪ�Ӫ΋��r環䖳r��環䖳�環䖳����䖳環���䖳��
� �ɭӪϳ環䖳a��䖳a���

�ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �ɭ �″‧���㼠‧ �ɭӪϳ�Ӫ΋��a�䖳�環�䖳�環䖳rr��䖳環��環䖳環�
� �ɭӪϳ�䖳r��䖳環環��

��ɭ΋΋΋΋΋΋ϧ΍‧ �΋΋΋΋΋ɭ �΋΋΋Ӫ䯈ϫɭ㼠‧ �‧�″‧Ӫ΋΋㼠‧ �΋΋΋ӪɭӪ
�ӪӪӪ�Ӫ″ΩӪӪ㼠‧

�Ӫ΋��r�䖳��䖳ar環䖳環環�環䖳環���䖳��
� �ɭӪϳ環䖳環a環䖳���

��ɭ΋΋΋΋΋΋ϧ΍‧ �΋΋΋΋ɭ �΋΋΋Ӫ䯈ϫɭ㼠‧ �‧�″‧Ӫ΋΋㼠‧ �΋΋΋΋ɭӪϳ
�ӪӪӪ�Ӫ″ΩӪӪ㼠‧

�Ӫ΋��環䖳��環䖳環���環䖳環�環䖳環環�環䖳�� �
� �ɭӪϳ�䖳a�環䖳���

� � �䁛眀i�Ӫϣ㲠 ���i䁛㲠 ㌳䁜䕧 �䁜環i �**� � � � �䁛眀i�Ӫϣ㲠 ���i䁛㲠 ㌳䁜䕧 �䁜環i �*�
.��㲠�㌳䁛眀環 ��� ��� �㌳眀䁛眀環 �㌳�㲠䁛㲠 �眀䁜眀㌳環䁛 �環眀rӪϗ㲠 �㌳Ӫ�䁛㲠 � �i �環�Ӫ ��㌳ri䁛㲠

� �㌳䁜㌳眀��㌳䁜䁛㲠 �㌳i�ϣ㲠 �i �㌳Ӫi䁛㲠 �㲠㌳�㲠䁛㲠 �i㌳� �i� ��
��ɭ΋ϧ΍‧ �΋ɭ �Ӫ䯈ϫɭ㼠‧ �‧�″‧Ӫ㼠‧ �΋ɭӪϳ �晦䯈晦Ω ��� �Ӫ�΋�㼠�䯈 ��″‧Ӫ㼠‧ ��Ӫ�Ӫ䯈㼠‧ �‧″ɭΩ΋ϧ䖳 �΋ɭ �΋΋΋環ΩӪ
�ӪӪ䯈ɭ �䖳環 ӪϫӪ �䯈䯈 �Ӫ�Ӫ �ϫ �Ӫ䯈 �ϫӪ‧″ΩӪ �����Ӫ㼠‧Ӫ ���Ӫϟ㼠‧ �Ӫ䯈 ��環����環環環� �″Ω䁚㼠‧ �l� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧
�ӪӪ䯈ɭ �� �㼠‧Ӫϫ �䯈䯈 �ӪӪϧ ΋ϧӪΩɭ䯈Ӫ ��環環� ��環 ″΍Ӫ� �ӪӪ䯈ɭ �環� ӪϫӪ �䯈䯈 ��ϳӪ �ϫӪ ��環環� ��環 ″΍Ӫ�
��ɭ΋ϧ΍‧ �΋ɭ �Ӫ䯈ϫɭ㼠‧ �‧�″‧Ӫ㼠‧ �΋ɭӪϳ ″Ӫ΋΋Ω㼠 �Ӫϣ��Ω砀‧ �ϳlɭ㼠‧ �΋ϧ‧″�䯈Ӫ � ��環����環環環� �″Ω䁚㼠‧ �l΋� ″΍Ӫ�
�‧�″‧Ӫ㼠‧ �΋ɭӪϳ��眀䁜� �΋΋環ӪΩ �Ω㼠‧Ӫ ��� �ϳ″ �Ӫ�΋�㼠�䯈 �ӪӪ䯈ɭ㼠‧Ӫ ��環�� � �環環環� �″Ω䁚㼠‧ �l΋� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧
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�㼠 �΋ɭӪ ″Ӫ��Ω㼠‧ �㼠晦 �ӪӪӪɭɭ �䯈晦Ω �㼠Ӫ �� 環䖳�� �㼠‧Ӫϫ �䯈䯈 �ӪӪ΋ϧ ��΋ɭɭ䯈 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ΍‧ �΋ɭ �Ӫ䯈ϫɭ㼠‧
�″Ω΋䁚㼠‧ �l΋΋� ���䖳� �΋ӪΩӪϟϳ‧ ��ɭ΋΋ϧ#‧ �΋ɭ �‧�″‧Ӫ΋㼠‧ �΋ɭӪϳ �Ӫ �΋䯈環 ��΋Ӫ �΋ɭɭ ��΋ӪӪ �晦Ӫ΋ɭӪ㼠‧ �΋ӪӪӪɭɭ �΋䯈晦Ω

��環Ӫ㼠䖳 ″�Ӫɭ㼠‧ �″Ω䁚䯈㼠 �䯈�ϧϫ㼠‧ ΋ϧӪΩɭ㼠‧ �Ӫϫ �䯈ϧӪ㼠‧ ″‧″�Ωϧ砀�䯈 �ϧΩΩ ��環�� � �環環環�

� �㌳䁜㌳眀��㌳䁜䁛㲠 �㌳i�ϣ㲠 �i �ri �㲠�㌳眀r䁛 �r㲠�a眀䁛㲠 �㌳��䁛㲠 � �眀㌳䁜眀a
��ɭ΋ϧ΍‧ �΋ɭ ″΋΋΋�ɭ �‧″��΋΋΋� �΋ɭӪϳӪ �ӪɭӪ �΋ɭ �΋Ӫ㼠 �環‧″΋Ӫ�㼠‧ �ӪϟӪΩ㼠‧ � � � �ϳ″ �Ӫ�΋�㼠‧ �΋΋΋環ӪӪ
�䯈䯈 �Ӫϫ � �㼠Ӫ#‧ �䯈Ω″ɭ㼠‧ �䯈ΩϫӪ �΋ϧӪ″環 �Ӫ �Ӫ䯈Ω �Ӫϫ . � �環�� � �環�環 � �΋ɭ �″Ω䁚㼠‧ �l΋� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧
�ɭ ″�ɭ �‧″��� �ӪɭӪ �㼠�ɭ�䖳 ΋ϧӪΩɭ �ɭ � ��䖳�� ӪϫӪ �晦ɭӪ �΋ �㼠Ӫ ���a䖳� �″��ɭ㼠‧ �ӪɭӪ㼠‧ ΋ϧӪΩɭ
�環 �ϣ�ɭ䯈 �環�΋� �晦 � �΋ϧ‧″�㼠‧ �″Ω環 �l΋� �ӪӪӪ΋ϧ �΋΋ �㼠Ӫ �r��䖳a Ӫ΋ϫӪ䯈 ″��ɭ㼠‧Ӫ �㼠�ɭ䯈㼠 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ#‧
�㼠‧Ӫϫ ���ɭӪ �ɭ ӪӪ �ӪӪӪϧ �΋ �㼠Ӫ ���䖳� �䯈䯈 �″��ɭ �ӪɭӪ ΋ϧӪΩɭ䯈 �ӪӪӪ″ɭ#‧ ��ϫΩɭ㼠‧ ��Ӫ΍Ӫ㼠‧ �ӪӪ�晦㼠‧ �䯈Ω″ɭ㼠‧
� �Ӫ″�Ӫ䯈䯈 � ��ӪӪӪ㼠‧ � �ӪӪ″Ω � �ӪӪ�䯈ϧӪ � ��ϫΩɭ㼠‧ �Ӫ䯈ɭɭ㼠‧ � �Ӫ㼠�΋Ӫ䖳 � �Ӫϟ‧″䯈㼠‧ �ɭ lӪ �ӪΩ″Ω㼠‧ �環 �環Ӫ䯈Ӫ �� a䖳a�
ӪϫӪ ���ɭӪ �ɭ ″΋�ɭ �‧″��΋� �晦ɭΩ �Ӫϫ �″Ӫɭ㼠‧ � ��″#‧ � �‧�Ӫϧ㼠‧ � �ӪӪ�ɭӪ″ � �Ӫ�Ӫɭϧ㼠‧ � �ӪӪ�ɭ㼠Ӫ � �ӪӪ�䯈䯈

���䖳�� � ��䖳�� � ��䖳�環 � � �䖳a環 � � �䖳r� � � r䖳環環 � � �䖳�� � � �䖳環r � � a䖳��
��ɭ΋ϧ#‧ �΋ɭ ″΋΋�ɭ �‧″��΋΋� �ӪɭӪ �㼠�΋ɭ�䖳 ΋΋ϧӪΩɭ �΋ɭ � 環䖳�� � �環䖳r環 � �環䖳�� � �環䖳�r � ��䖳�

� �ӪΩ″Ω㼠‧ �䯈環 �ϧ‧″�㼠‧ �″Ω環 �l� �ӪӪӪϧ �΋ �㼠Ӫ �r��䖳a ӪϫӪ䯈 ″��ɭ㼠‧Ӫ �㼠�ɭ䯈㼠 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧

�㌳irr�ϣ㲠 �ri �rrrri �㲠�㌳眀rrrr �ri㌳� �r㌳iϣ �ri �rϣ䁛 �r㲠�ra眀䁛㲠 �r㌳��䁛㲠 � � � �r�� �㌳rr眀
�rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr㌳䁜㌳眀��㌳䁜䁛㲠

� �環�� � �環�環 � �i ���i䁛㲠 �環
�㌳䁛㲠

�眀㌳環䁛㲠
�i �䁛Ӫ ��㌳ri䁛㲠 �㌳iϣ䁛㲠�ϣ㌳ �㌳i �㌳�㌳㌳r�䁛㲠 �i㌳a䁛㲠

�㌳iϣ䁛㲠��i㌳a䁛㲠�
�ӪӪӪ″ɭ#‧ ��ϫΩɭ㼠‧ ��Ӫ΍Ӫ㼠‧���䖳�a䖳a��環�䖳���a䖳a�

�ϧӪ″環���a䖳���䖳�����䖳��r�a䖳��
��ϫΩɭ㼠‧ �Ӫ䯈ɭɭ㼠‧��環䖳��䖳��ar䖳r環��䖳�r

�Ӫ㼠�΋Ӫ䖳�環環䖳��䖳環r環�䖳a��䖳環�
�ӪӪ�䯈ϧӪ���䖳�r䖳環環a環䖳a��r䖳環r
��ӪӪӪ㼠‧�環�䖳���䖳a環��䖳���䖳環�
�Ӫϟ‧″䯈㼠‧�環r䖳環a䖳��環�䖳�環�a䖳�
�Ӫ″�Ӫ䯈䯈r�䖳r�䖳�環��䖳a���䖳aa
�ӪӪ�䯈䯈r�䖳環��䖳���環䖳環��䖳��
�ӪӪ�ɭ㼠‧��䖳��䖳����䖳���䖳��
�ӪӪ�ɭӪ″��䖳��環䖳�ra䖳a�環環䖳�r
�Ӫ�Ӫɭϧ㼠‧�a䖳a�䖳���䖳ra�䖳�

� �ӪӪ�Ӫ ��ɭӪ � �‧�Ӫϧ㼠‧�r䖳環r環䖳��a䖳�a�環䖳��
�ӪӪ″Ω�環�䖳環�䖳r�r�䖳�a��䖳�a

�″Ӫɭ㼠‧�r䖳�環䖳���䖳��環環䖳��
��″#‧��䖳�環䖳r環�䖳環環�環䖳�

�Ӫ�㼠‧ �ϳ�䯈�環環䖳����䖳����䖳�a�䖳��
�Ӫ�㼠‧ �ϣӪ �㼠�ɭ�䖳����䖳��ar䖳�r��環r䖳�環�環�䖳��

�Ӫ�㼠‧ �㼠�ɭ�䖳�r��䖳a�環環��r�䖳���環環
��㌳ri䁛㲠
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�㌳rrӪ�i䁛㲠 �rri�㲠 �眀r䁜眀㌳環 �㌳rr䕧眀� � FAOSTAT �㌳rrӪ�i䁛㲠 �rri眀䁛 �rr䕧㲠��䁛㲠 �r㌳aϋ�㲠 �rri�䁜i �眀r䁜眀㌳環 �rri �環rrr�Ӫ �r環i眀��
Comtrade

N〵I〵C �眀i環i䁛 �ia䁛㲠 �ϣ�i䁛㲠 � �眀rӪϗ㲠 �i眀環䁛㲠 �環環環�䁛 ��ϣ�i䁛㲠 �眀έ眀䁛㲠 �眀䁜眀㌳環 �i �環�Ӫ �環i眀 ��

�΋ɭ �″Ω䁚㼠‧ �l΋� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ΍‧ �΋ɭ ″΋΋�ɭ �‧″��΋΋� �΋ɭӪ�㼠 �環‧″΋Ӫ�㼠‧ �ӪϟӪΩ䯈㼠 �䯈΋ϧӪ㼠�䯈 �΋ɭӪ
�″�΋΋΋΋΋΋΋΋΋�ɭ㼠‧ �΋΋΋΋ɭӪ�㼠‧ ΋΋΋΋΋΋΋ϧӪΩɭ �΋΋䯈䯈 �΋΋Ӫϫ � �΋΋㼠Ӫ#‧ �΋΋䯈Ω″ɭ㼠‧ �΋΋䯈ΩϫӪ �΋΋΋΋΋΋ϧӪ″環 �Ӫ �΋΋Ӫ䯈Ω . � �環�� � �環�環 �
��ɭ΋΋΋ϧ#‧ �΋΋ɭ ″΋΋΋΋΋�ɭ �‧″��΋΋΋΋΋� �΋΋ɭӪϳ �㼠�΋΋ɭ�䖳 ΋΋΋΋ϧӪΩɭ �΋΋ɭ � �a䖳�� Ӫ΋΋΋ϫӪ �΋晦ɭӪ ″΍Ӫ� �Ӫ΋Ӫ䯈ɭ���䖳��r
�環 �ϣ�΋ɭ䯈 �環�΋� �晦 � �΋ϧ‧″�㼠‧ �″Ω環 �l΋� �ӪӪӪ΋ϧ ″΍Ӫ� �ӪӪ䯈ɭ ��r�䖳�� Ӫ΋ϫӪ䯈 ″��ɭ㼠‧Ӫ �㼠�΋ɭ䯈㼠 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧
a䖳a� �㼠‧Ӫϫ ���ɭӪ �ɭ ӪӪ ″΍Ӫ� �ӪӪ䯈ɭ �環�䖳��� �䯈䯈 �ɭӪϳ ΋ϧӪΩɭ䯈 �ӪӪӪ″ɭ#‧ ��ϫΩɭ㼠‧ ��Ӫ΍Ӫ㼠‧ �ӪӪ�晦㼠‧ �䯈Ω″ɭ㼠‧
�΋ɭ l΋Ӫ �ӪΩ″Ω㼠‧ �環 �΋環Ӫ䯈Ӫ � �㼠�΋ɭ䯈㼠 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ#‧ �΋ɭ ″΋΋�ɭ �‧″��΋΋� �΋ɭӪϳ �㼠�΋ɭ�䖳 ΋΋ϧӪΩɭ �΋ɭ �
�ӪӪ�ɭӪ″ � �Ӫ�Ӫɭϧ㼠‧ � �ӪӪ�ɭ㼠Ӫ � �ӪӪ�䯈䯈 � �Ӫ″�Ӫ䯈䯈 � ��ӪӪӪ㼠‧ � �ӪӪ″Ω � �ӪӪ�䯈ϧӪ � ��ϫΩɭ㼠‧ �Ӫ䯈ɭɭ㼠‧ � �Ӫ㼠�΋Ӫ䖳 � �Ӫϟ‧″䯈㼠‧
�,� ӪϫӪ ���ɭӪ �ɭ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ#‧ �ɭ ″΋�ɭ �‧″��΋� �ɭӪϳ �晦ɭΩ �Ӫϫ �″Ӫɭ㼠‧ � ��″#‧ � �‧�Ӫϧ㼠‧ �
� ��䖳� ���䖳�� � ��䖳�� � ��䖳aa � � �䖳環� � � �䖳�a � � r䖳環r � � �䖳�r � � �䖳環� � �
�ӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ#‧ �ɭ ″΋�ɭ �‧″��΋� �ɭӪϳ �㼠�ɭ�䖳 ΋΋ϧӪΩɭ �ɭ � 環䖳�� � �環䖳� � �環䖳�� � �環䖳�r

� �ӪΩ″Ω㼠‧ �䯈環 �″Ω䁚㼠‧ �䁚Ӫ �l� �㼠�ɭ䯈㼠
� �㌳䁜㌳眀��㌳䁜䁛㲠 �㌳環眀㌳i㌳ϣ䁛㲠 �㌳i��㲠 �i �㌳�ri䁛㲠 �㲠�㌳眀r䁛㲠 �䕧 �i䁛㲠 �㲠㌳ � �眀a䁛眀a

�″Ω΋䁚㼠‧ �l΋΋� ″΋΋΋�ɭ䯈 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ �ӪӪ�ɭӪӪ㼠‧ ��ɭ΋΋ϧ#‧ �΋ɭ �″�΋΋΋�ɭ㼠‧ �ӪɭӪ䯈㼠 ���΋΋ϫɭ㼠‧ �΋ɭ‧Ӫɭ㼠‧ �΋΋ϧ‧″�㼠
� �䯈ϫɭ㼠‧ ��ΩӪ砀‧ � ″΍Ӫ�㼠�䯈 ��ɭϧ㼠‧ �ɭ ��ϫӪ㼠‧ ″ɭϧ ��Ӫ㼠�Ω㼠‧ �䯈�Ωϧɭ㼠‧ �ɭ‧Ӫɭ㼠‧ �ϣӪ �Ӫ�ϫΩ �Ω ��環����環環環 �
�Ӫ΋΋��ϫɭ㼠‧Ӫ �環Ӫ�䁚㼠‧Ӫ ″΋΋環�㼠�Ӫ �Ӫ″΋΋�ɭ㼠‧ �΋環‧″ϟ㼠‧ �環 �Ӫ㼠�ɭ㼠‧ �Ӫ䯈΋ϧӪ㼠‧ �Ӫɭϣ#‧ �‧晦 �Ӫ΋΋��ϫɭ㼠‧ �ɭ䯈 �ϫ�΋ϧɭ
�䯈環 ��″�΋�㼠‧ �䯈΋㼠‧ �‧Ӫ� �΋環 ″Ӫ�΋΋΋�Ω䯈㼠 �Ӫ΋� ″Ӫ΋Ӫ㼠‧Ӫ �Ӫ΋�㼠‧ �晦�΋ɭӪ㼠‧ �‧��Ω΋ϧ䖳 �Ω �ϳӪ � �ɭϟ㼠‧ � �Ӫ䯈�ϫ㼠‧
″Ӫ��Ω㼠 �ɭ��Ωϧɭ㼠‧ �Ӫ環�Ӫ″㼠‧ �晦�ɭӪ㼠‧ �Ӫ�Ӫ �㼠晦 �䯈環 ‧��ɭΩ環‧Ӫ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �ɭ �Ӫ″�ɭ㼠‧ �‧″���㼠‧

� ��環�� ��環環環 � �″Ω䁚㼠‧ �l� �ӪӪ�ɭӪӪ㼠‧ ��ɭϧ#‧ �䯈環 ��″��㼠‧ �䯈΋㼠‧ �‧Ӫ�
� �㌳䁜㌳眀��㌳䁜䁛㲠 �㌳i�ϣ㲠 �i �㲠�㌳眀r䁛㲠 �䕧 �眀�眀䁛㲠 �i䁛 �環眀㌳�䁛㲠 �ai䁜䁛㲠 �

Y� = α + b� x�+ b� x� + b� x� � b�x� + b� x�
� �΋㼠�䯈 �ΩӪϟϳ‧ ��ɭϧ㼠‧ �㼠�ɭ�䖳 �ɭ �Ӫ″�ɭ㼠‧ �‧″���㼠‧ �ӪɭӪ Y� �Ӫϫ

� ″΍Ӫ�㼠�䯈 �ΩӪϟϳ‧ ��ɭϧ䯈㼠 �Ӫ″�ɭ㼠‧ �‧″���㼠‧ �ɭ �΋㼠‧ ″ɭϧ X�
� �‧ӪӪϧ㼠�䯈 �ɭϟ㼠‧ �ɭ�環 �ӪɭӪ ″ӪӪΩɭ X�

� ″�ɭ �環 �‧�環 �環㼠�䯈 �環Ӫ�䁚㼠�䯈 �環Ӫ″ϟɭ㼠‧ �ϫ�ϧɭ㼠‧ X�
�″�ɭ �環 �‧�環 �㼠ϳ�䯈 �Ӫ䯈�ϫ㼠‧ �l��ϫ㼠�䯈 �環Ӫ″ϟɭ㼠‧ �ϫ�ϧɭ㼠‧ X�

� �ΩӪϟϳ‧ ��ɭϧ㼠‧ �㼠�ɭ�䖳 �ɭ �″�ɭ㼠‧ ��ΩӪ砀‧ X�
� �㌳䁜㌳眀��㌳䁜䁛㲠 �㌳i�ϣ㲠 �i �眀�眀䁛㲠 �i䁛㲠 �㲠㌳䁛 �環眀rӪϗ㲠 �㌳㌳a�䁛㲠 �

″Ӫ��Ω㼠�䯈 ����㼠‧ �Ӫ�ΩӪ㼠‧ �Ӫ�Ӫ ��ɭΩɭ㼠‧ ″‧�ϫӪ砀‧ �Ӫ䯈ϧӪ �䯈環 ‧��ɭΩ環䖳Ӫ �䯈�ϧ㼠‧ �環�Ӫ″㼠‧ �晦ӪɭӪ㼠‧ �‧��Ωϧρ䯈
�ɭӪ ��環����環環環 � �″Ω䁚㼠‧ �l� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �ɭ �Ӫ″�ɭ㼠‧ �‧″���㼠‧ �䯈環 �䯈΋㼠‧ �㼠‧�㼠 �Ӫ��ϫ砀‧

��䯈Ӫ
Y� = �環環��環環 – 環環r環 x � + �a�環環� x� – �環a x� – �環�� x� + 環環�� x�
( �環a環 ) ( -環環��) ( 環環��) (-�) (-�環環�) (�環��)
R� = 環環a R� = 環環ra F= �環環環�
�ӪϳӪ �‧″�΋Ӫ䖳 �㼠䖳 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ΍‧ �ɭ �Ӫ″΋�ɭ㼠‧ �‧″��΋�㼠‧ �䯈環 �䯈΋㼠‧ �㼠‧� ″Ӫ��Ω �Ӫ�ΩӪ ″Ӫ΋ӪΩӪ
�環Ӫ㼠�ɭ㼠‧ �ӪӪӪɭɭ㼠‧ ��ӪӪΩ΋ϧɭ �Ӫ環 ���Ωɭ㼠‧ �晦Ӫ΋ɭӪ㼠‧ �ӪӪӪɭɭ �Ω䯈晦 �Ӫϫ � ���΋΋�Ωϳ砀‧ �΋΋Ӫɭ㼠‧Ӫ �‧″Ӫ晦Ӫ �䁚ΩΩ �Ӫ�ΩӪӪ
�‧″Ӫ΋ӪΩɭ㼠‧ �Ӫ �Ӫ΋ɭӪ �΋ɭ Ӫ΋ϣӪ 環䖳a Ӫ΋ϫӪ ��″� �Ӫ�ϫΩ㼠‧ �΋ɭ�ɭɭ �䯈䯈 �΋ɭӪ �䖳環環� Ӫ΋ϫӪ �䯈Ӫ΋ϧϫɭ㼠‧ F �΋ɭӪϳ �΋Ӫ䯈䯈Ӫ
�ɭ �‧″��΋�㼠‧ �䯈環 �䯈΋㼠‧ �環 �″晦�ɭ㼠‧ �ɭ‧Ӫɭ㼠‧ �ɭ � a環 ӪϫӪ ″ϧ䁚Ω ″��ɭ㼠‧ �晦ӪɭӪ㼠‧ �環ΩӪɭ΋環Ω �Ω㼠‧ �䯈�Ωϧɭ㼠‧
�΋΋΋㼠‧ ″ɭ΋΋ϧ Ӫ΋΋ϣӪ �x� � �Ӫ#‧ ″ӪӪΩɭ㼠�΋䯈 �΋䯈ɭΩӪ �΋΋ɭӪ環Ӫ ���環����環環環 � �″Ω΋䁚㼠‧ �l΋΋� �΋ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋΋ϧ΍‧
環䖳r環 Ӫ΋ϫӪ ″‧�΋ϫӪ砀‧ �΋ɭ�ɭɭ �䯈䯈 �΋ɭӪ �䯈㼠�΋ϧ �″�΋Ӫ砀‧ �環�΋� ��環 �ΩӪϟϳ‧ ��ɭ΋ϧ㼠‧ �΋ɭ �‧″��΋΋�㼠‧ �΋ɭ ″΍Ӫ�㼠�䯈
�䯈Ω ��Ӫ �㼠䖳 ���Ω �ΩӪϟϳ‧ ��ɭϧ㼠‧ �‧″��� �ɭ �΋㼠‧ ″�ɭϧӪ �環 �ϫ‧Ӫ ″΍Ӫ� �ϣ″�ϳ ���Ӫϟ �Ӫ �ӪɭӪ ��ɭӪɭ環Ӫ
�環�΋� ��環 �Ӫ΋ɭϟ㼠‧ ″Ӫ΋ӪΩɭ䯈 ��΋�㼠‧ Ӫ΋ϣӪ �x� � �Ӫ�晦㼠‧ ″Ӫ΋ӪΩɭ㼠‧ �΋ɭӪ � ��ӪӪӪ΋ϧ �΋΋ 環䖳r環 ″‧��ɭ䯈 �㼠䖳 �‧″��΋΋�㼠‧
�ΩӪϟϳ‧ ��ɭϧ㼠‧ �ɭ �Ӫ″΋�ɭ㼠‧ �‧″��΋�㼠‧ �Ӫ �ӪɭӪ �ɭ ӪϣӪ �a�䖳環� ″‧�ϫӪ砀‧ �ɭ�ɭɭ �䯈䯈 �ɭӪ �䯈�Ӫɭ �″�Ӫ砀‧
�ɭϣӪ �X�� Ӫ (x�) �䯈‧″㼠‧Ӫ �㼠�晦㼠‧″ӪӪΩɭ㼠‧ �ɭ �Ӫ �″�Ӫ䖳 �環�� �ɭӪ ��ɭϟ㼠‧ ″Ӫ″ɭ �ɭ �䁚Ω″ɭ ��ɭɭ䯈 ��ӪӪӪϧ �‧�ϟΩ
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″‧�ϫӪ䖳 �lɭ�ɭɭ䯈 �䯈㼠�ϧ �㼠‧ӪΩ㼠‧ �䯈環 �‧�環 �΍�䯈 ″�ɭ䯈 �環Ӫ″ϟɭ㼠‧ �Ӫ䯈�ϫ㼠‧ �l��ϫ㼠‧Ӫ �環Ӫ�䁚㼠‧ �ϫ�ϧɭ �㼠�ɭ�䖳
�‧�環 ӪϫӪ䯈 �Ӫ䯈�ϫ㼠‧ �l��ϫ㼠‧Ӫ �環Ӫ�䁚㼠‧ �ɭ �環″ϟӪɭ㼠‧ �ϫ�ϧɭ㼠‧ ���Ӫϟ �Ӫ �ӪɭӪ �ɭ ӪϣӪ �䖳�� � �䖳a ӪϫӪ䯈 ″��Ω
�Ӫ �ӪΩ″Ω㼠‧ �䯈環 ��ӪӪӪϧ �΋ �䖳�� � �䖳a ��ɭɭ䯈 �ӪΩΩӪϟϳ‧ �Ӫ″΋�ɭ㼠‧ �‧″��΋�㼠‧ �環 �ϳ�ӪΩ �Ӫ䯈環 �Ω″ΩӪ �ϫ‧Ӫ
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�ɭӪ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �ɭ �‧″���㼠‧Ӫ �‧�″‧Ӫ㼠‧ �ɭӪ�㼠 �″��Ω㼠‧ ″‧″�Ωϧ΍‧ ��環 �lɭ�ɭɭ ��Ӫ�䯈
″晦ӪӪ ��Ӫ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ΍‧ �ɭ �‧″��΋�㼠‧ �ɭӪ�㼠 ″‧″�Ω΋ϧ΍‧ ��΋環 �ɭ�ɭɭ �Ӫ �Ӫ䯈ΩӪ ��� �Ӫ�΋�㼠�䯈 �Ӫ䯈ɭ Ӫ΋ϣ
�ӪΩ″Ω䁚䯈㼠 ��r䖳� ���環�䖳� Ӫ΋ϫӪ �΋ɭ�ɭɭ㼠‧ ‧晦΋ϣ �䯈䯈 晦䖳 ��㼠Ӫ΍‧ �″Ω䁚㼠‧ �΋環 �΋ϧ‧″�䯈㼠 �ӪӪ�晦㼠‧ �″Ω䁚㼠‧ �環 ‧�″‧″�Ω΋ϧ䖳
�ɭ �‧″��΋�㼠‧ �ɭӪ�㼠 ″‧″�Ω΋ϧ΍‧ ��΋環 �ɭ�ɭɭ ��䁚Ω″‧ �Ӫ Ӫϣ �΋aϫlɭ㼠�䯈 Ӫ ″Ӫ晦㼠�䯈 ″Ӫ�΋�㼠‧ ″ɭ#‧Ӫ ��ӪΩ″Ω㼠‧ �䯈環
″Ӫ″ϫΩ �Ӫϫ䯈 ��ɭϧ#‧ �晦ϣ ″�ɭϧӪ �䯈環 �ϳ‧Ӫ㼠‧ �䯈�Ω㼠‧ �㼠䖳 ��″Ӫ �ӪӪ �ӪɭӪ �㼠Ӫ΍‧ �″Ω䁚㼠‧ �環 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧
��ɭ΋ϧ΍‧ �΋ɭ �‧�″‧Ӫ㼠‧ �΋ɭӪ�㼠 ″‧″�Ω΋ϧ΍‧ ��΋環 �΋ɭ�ɭɭ �ρ環 �‧�″‧Ӫ䯈㼠 �䯈΋ϧӪ㼠�䯈 �΋ɭӪ � �Ӫɭ㼠�ɭ㼠‧ �‧Ӫ΋ϧ#‧ �環 �΋環Ω″��Ω
�䯈䯈 �Ӫϫ� �ӪӪ�晦㼠‧ �΋΋ϧ‧″�㼠‧ �″Ω΋環 �΋΋環 �㼠Ӫ#‧ �″Ω΋䁚㼠‧ �΋環 ��䯈䯈�Ω ″晦΋ӪӪ ��� �Ӫ�΋΋�㼠‧ �΋ɭ �΋΋΋環ΩӪ �΋ɭӪ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧
�΋ɭ�ɭӪɭ �Ӫ �䯈ɭ㼠‧ �΋ɭ� �ӪΩ″Ω㼠‧ �䯈環 �ӪӪ�晦㼠‧Ӫ �㼠Ӫ#‧ �ӪΩ″Ω䁚䯈㼠 � �a䖳環� �環a䖳�� Ӫ΋ϫӪ �΋ɭ�ɭɭ㼠‧ ‧晦΋環㼠 ΋΋ϧӪΩɭ㼠‧
�㼠晦 �䯈環 �‧環�Ӫ䯈Ӫ� �‧�Ω環΍‧ �㼠䖳 �ӪɭӪ �㼠Ӫ#‧ �″Ω䁚㼠‧ �環 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �ɭ �‧�″‧Ӫ㼠‧ �ɭӪ�㼠 ″‧″�Ωϧ΍‧ ��環

��Ӫɭ㼠�ɭ㼠‧ ��ɭϧ#‧ �䯈Ω ″�ɭϧӪ �環 �䯈�Ω䯈㼠 ���Ӫϧ䖳 �ӪɭӪ �ɭ�ɭɭ㼠‧ ‧晦ϣ �環 �䯈�Ω㼠‧ �ρ環
��㌳䁜㌳眀��㌳䁜䁛㲠 �㌳i�眀䁛 �㌳眀�眀䁛㲠 ��眀眀�䁛㲠 a眀i䁜 �ϣ㌳環i���

�䯈΋ϧ㼠‧Ӫ� ��΋ɭӪɭ環 �Ӫ″΋΋�ɭ㼠‧ ��΋�ΩӪɭ㼠‧Ӫ �䯈΋ϧ㼠�䯈 �‧Ӫ΋ϧ#‧ �晦΋ϣ �Ӫ΋��Ӫ �Ӫɭ㼠�ɭ㼠‧ �‧Ӫ΋ϧ�㼠 晦�䁚Ӫ㼠‧ ″䯈ΩɭӪ
�ӪɭӪӪ� �Ӫ″΋�ɭ㼠‧ �Ӫ�″��㼠‧ �″��Ω㼠‧ �΋ӪӪ# �ϧӪӪ″㼠‧ ��環㼠‧ Ӫϣ ��Ӫ΋��㼠‧ ��Ӫ �䯈環 �Ӫ環‧″ϟ㼠‧ ���ΩӪɭ㼠‧Ӫ
�ɭϧϳ �l� �ɭ 晦�䁚Ӫ㼠‧ ��ɭɭ ″Ӫ��Ω �ӪɭӪӪ� �䁚䯈Ω�ɭ㼠‧ �環環Ӫ″䁚䯈 �Ӫ�″��㼠‧ �″��Ω㼠‧ �環�䁚Ӫ ��ɭ �‧Ӫϧ�㼠 晦�䁚Ӫ㼠‧ ��ɭɭ
�環 �‧ϟ �ɭ ‧晦䖳 ��ɭ�ӪɭӪ ��Ӫ䯈��Ӫ䖳 ��ɭɭ㼠‧ ‧晦ϣ �䯈�ӪӪ �‧�″‧Ӫ㼠‧ �環 ″ӪӪΩ㼠‧ ��ɭɭ �䯈環 �‧″���㼠‧ �環 ″ӪӪΩ㼠‧ ��ɭɭ

�Ӫϫ�㼠‧ �ϫ‧Ӫ㼠‧
�″�΋�Ω㼠‧ �΋΋ӪӪ# ��Ӫ䯈䯈΋ϧ ��ɭɭ㼠‧ ‧晦΋ϣ �䯈΋�Ӫ �Ӫϫ� �Ӫϫ΋�㼠‧ �΋ϫ‧Ӫ㼠‧ �΋環 ��ɭɭ㼠‧ ‧晦΋ϣ �ϳ �ɭ ‧晦䖳 �Ӫϫ΋� �Ӫɭ㼠‧Ӫ
�Ӫ″�ɭ㼠‧ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �‧″���㼠 晦�䁚Ӫ㼠‧ ��ɭɭ �Ӫ ��� �Ӫ��㼠‧ �ɭ �Ӫ䯈ΩӪӪ � �‧�‧″ӪΩϧ䖳Ӫ �‧″Ӫ��Ω �Ӫ�″��㼠‧
�� ӪϫӪ �䯈΋�Ӫ㼠 �ӪӪ�晦㼠‧ �″Ω䁚㼠‧ �環 ��ɭɭ㼠‧ ‧晦ϣ ΋ϧӪΩɭ �ϳӪ �㼠Ӫ#‧ �ϧ‧″�㼠‧ �″Ω䁚㼠 ΋ϧӪΩɭӪ ���䖳��� ӪϫӪ ���ɭӪ
��ɭ΋ϧ΍‧ �΋ɭ �Ӫ″΋΋�ɭ㼠‧ �‧″��΋΋�㼠‧ ���Ӫϟ㼠 �ӪΩ‧Ӫɭ㼠‧ �Ӫ″΋a㼠‧ 環Ӫ΋ϧ ��䯈 �Ӫ�㼠‧ �΋ɭɭ �΋ӪɭӪ �晦㼠‧ ″΋ɭ#‧� ���䖳a環

� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧
� �㌳䁜㌳眀��㌳䁜䁛㲠 �㌳i�ϣ㲠 �㲠�㌳眀r䁛 �㌳�r眀䁜�䁛㲠 ��㌳a䁛㲠 ���

�Ӫ��΋΋�Ωϳ΍‧ �㼠΍�㼠‧ �‧晦 �‧″΋Ӫ�ɭ㼠‧ �΋ϫӪ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ΍‧ �΋ɭ �‧�″‧Ӫ㼠‧Ӫ �‧″��΋΋�㼠‧ ″�ɭ΋ϧӪ ″䯈ΩɭΩ
�″�΋�㼠‧ �晦΋ϣ ��Ӫϳ �΋΋ϧ‧″�㼠‧ �㼠Ӫ�ϫ �㼠晦 �䯈環 ��䯈ӪΩ″ΩӪ� �ɭ䯈΋΋ϧ㼠‧ �晦΋ϣ ″Ӫ�΋΋΋�Ω �΋環 �Ӫ΋΋ϧ環�ӪΩ㼠‧ ″΋΋΋�ɭ �‧″�΋ϳ �䯈環

��㼠�Ω㼠‧ ӪϫӪ㼠‧ �䯈環 �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �ɭ �環Ω‧″���㼠 �Ӫϧ環�ӪΩ㼠‧
�΋ϫӪ� ��΋΋΋�″΍Ӫ�� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ�㼠 ″Ӫ�΋΋΋�Ω㼠‧ ″ɭ΋ϧ ″䯈ΩɭӪ ��㌳䁜㌳眀��㌳䁜䁛㲠 �㌳irr�眀䁛 �㌳㌳rrr�䁛㲠 �眀環rr�Ӫ �Ӫ�
″ɭϧ ��䁚�Ӫ‧ �ρ環 ″�Σ �Ӫɭɭ䯈Ӫ� �ɭ䯈ϧ㼠‧ �晦ϣ �ɭ ″΋�ɭ �‧″��΋� �䯈環 �ɭ㼠�ɭ㼠‧ �䯈΋㼠‧ ���Ӫϟ㼠 �ϟ䁚ϫɭ㼠‧ �ɭ‧Ӫɭ㼠‧
�‧″���㼠‧ ″ɭϧ ΋ϧӪΩɭ �Ӫ ��� �Ӫ�� �環ӪӪӪ � �Ӫϫ� �Ӫɭ㼠‧Ӫ ��ɭ㼠�ɭ㼠‧ �䯈΋㼠‧ ���Ӫϟ �環 �ϣ�ϧӪ �ϳ ″Ӫ��Ω㼠‧
″ɭϧ㼠‧ ‧晦ϣ �Ӫ‧ϟΩӪ ��㼠Ӫ#‧ �ϧ‧″�㼠‧ �″Ω環 �環 �΋�″΍Ӫ� ���䖳� ӪϫӪ �䯈䯈 �ϳ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �ɭ �Ӫ″�ɭ㼠‧
�ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ ″Ӫ�΋�Ω ″ɭϧ �Ӫ �Ӫ �ϧ‧″�㼠‧ �ɭ �ӪӪ�晦㼠‧ �䯈ϫ″ɭ㼠‧ �環 �΋�″΍Ӫ� ���䖳�� ӪϫӪ �㼠䖳 �΋�Ӫ㼠
�″Ω䁚㼠‧ �環 �Ӫ�ϧ㼠‧ ″ɭϧ㼠‧ �ɭ ����䖳� ӪϫӪ �ϟ‧ӪӪ �ɭ䯈 ��΋ �″΍Ӫ� �a環䖳�� �㼠‧Ӫϫ䯈 �ӪӪ�晦㼠‧ �″Ω䁚㼠‧ �環 �Ӫ‧ϟΩ �ϳ

� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �ɭ �Ӫ″�ɭ㼠‧ �‧″���㼠‧ �環�䁚Ӫ ��ɭ㼠 ″�Σ ″Ӫ�ɭ ӪϣӪ ��㼠Ӫ#‧
��ɭ΋΋ϧ�㼠 �″΋΋΋΋�ɭ㼠‧ �‧″ӪΩ΋΋ϧ΍‧ ″�ɭ΋΋ϧӪ �Ӫ ��� �Ӫ�΋΋�㼠‧ �΋Ӫ䯈Ӫ � �r㌳䁜㌳眀��㌳䁜䁛㲠 �㌳irrr�ϣ㲠 ㌳㲠�㌳�rrr�㲠 �眀環rrr�Ӫ ���
�環 �΋�″΍Ӫ� ���䖳� ӪϫӪ �㼠䖳 �ϧ‧″�㼠‧ �ɭ �㼠Ӫ#‧ �″Ω䁚䯈㼠 ΋ϧӪΩɭӪ �΋�″΍Ӫ� ��環䖳� �ɭ �‧ϟ �ϳ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧
�‧″ӪΩϧ΍‧ ″ɭϧ �ɭ � �環䖳� ӪϫӪ �環㼠�ɭɭ �䯈䯈Ӫ �䯈ϧӪ䯈Ӫ ��΋΋�″΍Ӫ� ��䖳環 �ϟ‧ӪΩ ���Ӫϟ䯈 � �ӪӪ�晦㼠‧ �ϧ‧″�㼠‧ �″Ω環
�䯈環 �″΋΋΋�ɭ㼠‧ �䯈΋㼠‧ ��‧″΋Ω �΋ӪӪ�Ӫɭ䖳 �㼠䖳 ″Ӫ΋΋ӪӪ �晦㼠‧ ″΋ɭ#‧ Ӫ΋΋ϣӪ ��㼠Ӫ#‧ �΋΋ϧ‧″�㼠‧ �″Ω΋環 �΋環 �΋΋ϫ‧Ӫ㼠‧ �΋΋΋䯈㼠
環�䁚ΩӪ΍‧ �䯈΋ϧӪ ���ӪϟӪ � �Ӫɭ㼠�ɭ㼠‧ �ϣ″�ɭ΋ϧӪ �環 ��䁚Ω″΍�䯈 �‧″晦�Ωɭ � �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ΍‧ �ɭ �Ӫɭ㼠�ɭ㼠‧ �‧″��΋΋�㼠‧

���ɭϧ#‧ �晦ϣ �ɭ �″�ɭ㼠‧ �Ω‧晦㼠‧
��ɭ΋΋ϧ΍‧ �‧″��΋΋΋�㼠 ″ɭ΋΋ϧ㼠‧ �Ӫ΋΋ϧӪɭ ″Ӫ�΋�Ω �΋ӪɭӪ � �r㌳䁜㌳眀��㌳䁜䁛㲠 �㌳irr�ϣ㲠 �㲠�㌳眀rrrr䁛 �環rr�䁛㲠 �rr�䁜i ��眀�
�ϫ‧Ӫ㼠‧ �ɭ �ϳӪ �ӪϧӪɭ㼠‧ ‧晦ϣ ��Ӫ �ɭ ‧晦䖳Ӫ �‧″ӪΩϧ΍‧ ″ɭϧ �䯈環 ″Ӫ�΋�Ω㼠‧ ″ɭϧ �ɭϧ�䯈 � �Ӫ″΋�ɭ㼠‧ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧
�ϫ‧Ӫ䯈㼠 ��ӪӪ�ϧɭ ��Ӫ ‧晦䖳 �ɭӪ �Ӫ″΋�ɭ㼠‧ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ �‧″��΋�㼠 ″䯈ӪӪ �Ӫϧ環�ӪΩ �‧″�ϳ �ӪɭӪ �Ӫρ環 �Ӫϫ΋�㼠‧
�晦環㼠 �Ӫɭ㼠�ɭ㼠‧ �‧Ӫϧ#‧ �‧″�ϳ �ɭ �Ӫ″΋�ɭ㼠‧ �Ӫϧ環�ӪΩ㼠‧ �″��㼠‧ ���ɭΩ �Ӫϧ �ӪɭӪ ΍ �㼠�ϫ㼠‧ �晦ϣ �環 �Ӫρ環 �Ӫϫ΋�㼠‧
�ӪɭӪ �Ӫρ環 � �Ӫϫ΋�㼠‧ �΋ϫ‧Ӫ㼠‧ �΋環 �Ӫϣ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭ΋ϧ�㼠 ″Ӫ�΋�Ω㼠‧ ″ɭ΋ϧ �Ӫ΋ϧӪɭ ���Ӫϟ �Ӫ �Ӫϫ �環 ��ɭ䯈΋ϧ㼠‧
�ӪϧӪɭ ���Ӫϟ䯈 �Ӫϧ環�ӪΩ㼠‧ �‧″��㼠‧ �晦ϣ ��‧″Ω �‧�ϟӪӪ� �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ ″Ӫ��Ω �環�Ӫ�㼠 �ϳӪ �Ӫϧ環�ӪΩ �‧″�ϳ
���Ӫϟ㼠 �‧″aӪ � �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ΍‧ ″Ӫ�΋�Ω �環 ″΋�ɭ㼠 �Ӫ䯈䯈ϧ �Ӫϧ環�ӪΩ �‧″�ϳ �r��Ӫ��㼠‧ �Ӫ䯈ӪӪ �″Ӫ�΋�Ω㼠‧ ″ɭϧ
��㼠Ӫ#‧ �ϧ‧″�㼠‧ �″Ω環 �環 �䖳環� ӪϫӪ �ӪϧӪɭ㼠‧ ‧晦ϣ �䯈䯈 �Ӫϫ � �Ӫϫ�㼠‧ �ϫ‧Ӫ㼠‧ �環 �環㼠 ″Ӫ��Ω㼠‧ ″ɭϧ �ӪϧӪɭ
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�晦ϣ ″ɭϧ �ӪϧӪɭ ″�ϳ �Ӫϫ �Ӫ″΋�ɭ㼠‧ �‧″��΋�䯈㼠 �Ӫϧ環�ӪΩ㼠‧ �″��䯈㼠 �Ӫ䯈䯈ϧ ��Ӫ�ϟ‧ �ӪӪ�晦㼠‧ �ϧ‧″�㼠‧ �″Ω環 �環 ��ӪӪ
��ӪӪ�晦㼠‧ �ϧ‧″�㼠‧ �″Ω環 �環 �㼠晦Ӫ �䖳� �㼠‧Ӫϫ䯈 �‧″���㼠‧
� �㌳䁜㌳眀��㌳䁜䁛㲠 �㌳i�眀䁛 ��環眀�䁛㲠 �㌳環�䁜䁛㲠 ��㌳i䁛㲠 � � �

�ɭ㼠�ɭ㼠‧ �ӪΩϧɭ㼠‧ �䯈環 �環㼠 �ϧ環�Ӫɭ㼠‧ �Ӫ�㼠‧ �ϣӪ �ɭ �Ӫ″��ɭ �ӪӪӪ�Ӫ″ΩӪӪ㼠‧ ��ɭϧ�㼠 �Ӫϧ環�ӪΩ㼠‧ �ϟӪɭ㼠‧ �ϧ‧″�䯈
�Ӫ� �΋ϣ �ɭ㼠�΋ɭ㼠‧ �ӪΩ΋ϧɭ㼠‧ �䯈環 �΋ϧ環�ӪΩɭ㼠‧ �Ӫ�㼠‧ �΋ϣӪ �Ӫ �Ӫ䯈Ω ��環 � ��環環���環環環� �΋ɭ �΋ϧ‧″�㼠‧ �″Ω環 �l΋�
″΋Ӫ�ɭ ��䁚�Ӫ‧ �㼠䖳 � r ��ϳ″ �Ӫ�΋�㼠‧ ‧″Ӫ΋ӪӪ �Ӫϫ ��ӪӪ‧″ӪӪӪӪ � ″΋�ɭ � �Ӫ�Ӫɭ΋ϧ㼠‧ � ‧�ӪӪ � �Ӫ΋�㼠‧ � �ΩӪ環Ӫ΋ϧ㼠‧
�ΩɭΩ ��΋環 �΋環ӪӪ �ɭɭ � 環䖳�a� Ӫ΋ϫӪ �䯈䯈 �Ӫϫ �㼠Ӫ΍‧ �΋ϧ‧″�㼠‧ �″Ω環 �l΋� �Ӫϫ΋�㼠‧ �΋ϫ‧Ӫ㼠‧ �΋環 �Ӫ䯈΋ϧӪ㼠‧ �ϟӪɭ㼠‧
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ECON0MIC STUDY OF THE FOREIGN TRADE OF
NITROGEN FERTILIZERS IN EGYPT
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Center

ABSTRACT

During the study period �1990�2010�� the study showed that the trade
balance of nitrogen fertilizers in Egypt� has achieved an annual deficit
equivalent to 21�7 million dollars in the first study period and equal to about
36�64 million in the second period� As can be seen that the rate of access to
the exports of nitrogenous fertilizers� the Egyptian equivalent of about ��1�63��
�1�43� annual average for the periods respectively� As evidenced by the
presence of competitive positive For Egypt in the export of nitrogenous
fertilizers� due to the low level of its export price for the right one� The study
also showed increasing annual growth rate of the value of Egyptian exports of
nitrogenous fertilizers� where the average annual increasing rate about 18�05
� of the average value of exports of nitrogenous fertilizers� At the same time
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the annual growth rate achieved in the value of Egyptian imports of
nitrogenous fertilizers increased annually amounted to about 8�76 � of the
average value of imports of Egyptian fertilizer nitrogen� That the quantities of
Egyptian imports of fertilizer nitrogen� has achieved an annual average of the
growth about 4�73� of the average amount of Egyptian imports of this type of
fertilizer� and �� the annual growth rate in the amount of Egyptian exports of
nitrogenous fertilizers has made a jump of about 2�67 � of the average
quantities of Egyptian exports of nitrogenous fertilizers�
Recommendations�
1�Increase domestic production of nitrogenous fertilizers through the
establishment of new plants� and new technological ways of production�

2�The need for fertilizer needs assessment every five years at the level of the
Republic so as to provide the largest amount of production for export to
abroad�


