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1394 ö�µÆõ¥ ø ��þ�� ,ý¤�õ� ��Üä �Ü¹õ239-227 « ,2 ù¤�Þª ,9 ÀÜ�
Å÷�Þ�¨ ©ø¤ �� ö� �Æþ�Öõ ø ÀþÀ� ùÀ�ê¢�Ê� ¾¨�� ©ø¤ ×þü�þÀó���� ���±½õ ,ý�Üä �®¤ÀÞ½õ À�¨¥��û� ö�ÂÞ� À�úª ù�ÚÈ÷�¢ ,¤�õ� ùøÂð1393*12*23 :ýÂÚ÷¥�� ßþÂ¡� ¾þ¤�� 1392*11*29 :´ê�þ¤¢ ¾þ¤���¤ üã ì�ø ¾¨� � §�Æ� ý�ûñ��b ¨ � � �Ú¿¨� � ýÂ �ð� ÷�Þ ÷¤¢ �f �Þãõ : ùÀ�Ø��Ú¿¨�� ¾¨�� üÚ÷�õÂ½õ ¥� ´Ò�Ô� ý�Â� ùÀ�ê¢�Ê� ý�û¾¨�� ý�û©ø¤ .Àû¢üÞ÷ý�ûÂ�ç µ õ ý�Â � ùÀ � ê¢�Ê� ¾¨� � ©ø¤ Â � �îÂÞ� � ó� Ö õ ßþ� ¤¢ .À ÷�ùÀª ü��ÂÏ¾¨�� ÀþÀ� ©ø¤ ,¤�ÂØ� ùÀþ� ¥� ù¢�Ôµ¨� �� .´¨� Å÷�Þ�¨ ©ø¤ §�¨� Â� üÔ�î�� Å³¨ .´¨� ùÀª �Æþ�Öõ Å÷�Þ�¨ ©ø¤ �� ö� üþ�¤�î ø üêÂãõ ¤ÂØõ ùÀ�ê¢�Ê�¥��û� ö�ÂÞ� À�úª ù�ÚÈ÷�¢ ¤¢ ��÷�½µõ� ¤¢ ö�þ�¹È÷�¢ °ÜÖ� ´±Æ÷ ©ø¤ ßþ�.´¨� ùÀþ¢Âð ¢¤ø�Â�°þ¤� ö�¨��� âþ¥�� ,Î±�Âõ� ÷ ñ��b ¨ ,§�Æ� Â�çµõ ,ùÀ�ê¢�Ê� ¾¨� � : ýÀ�Üî ý�ûù��ø.ýÀ���Ö±Ï ýÂ�ð�÷�Þ÷ ,ù¥�À÷��õÀÖõ 1ý�û¾¨�� �� ü��� µ¨¢ ü÷�Æ÷� ý�û�ãõ�� ¥� ýÂ�ð�÷�Þ÷ ý�û�ÂÏ ¥� ý¤��Æ� ¤¢¤¢ ø ´¨� ÛØÈõ ¤��Æ� ,À÷�ªüõ �ÂÎõ Ý�ÖµÆõ ¤�Ï�� �î üþ�ûñ��b ¨ �÷�ì¢�¬ý¤�ØÞû �� Â®�� �ûñ��b¨ ¥� üÌã� ö¢�� §�Æ� Û�ó¢ �� ö�þ�Ú¿¨�� ¢¤��õ ü¡Â�0 . alavi-m�su.a.ir ,ý�Üä �®¤ ÀÞ½õ À�¨ :�ó�Öõ ñ�ÿÆõ ×�÷øÂµØó� §¤¢�0 . 62D05 :(2010) ü®�þ¤ ýÀ��á�®�õ Àî
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Å÷�Þ�¨ ©ø¤ �� ö� �Æþ�Öõ ø ÀþÀ� ùÀ�ê¢�Ê� ¾¨�� ©ø¤ ×þ : : : : : : : : : : : : : : : : : : 228¤ø� ��Áä �þ ùÀ�÷�¨Â� ¢�Âê� üÌã� ý�Â� ´¨� ßØÞõ ����b ¨ Û�±ì ßþ� .À÷�ªüÞ÷¥� ü¡Â� .À �Ø ÷ ö� � � �¤ üãì�ø ¾¨� � � þ ÀûÀ ÷ ¾¨� � üµ��¤ � � �Ú¿¨� � ø À�ª� �� � ¢� � µä� ,ý¥� �¤�Þì ,´ì¢ü� üðÀ� ÷�¤ ,��� ó� õ ´¡�¢Â� ¥� ¤�Âê §�Æ� ����b ¨ý�Â� ©�� ý���� ,üþ�û´�ã®ø ß��� ¤¢ .´¨� ùÂ�è ø ��÷�½µõ� ¤¢ °ÜÖ� ,ÛØó�üÊ¿ª ÝþÂ� ¥� ´Ò�Ô� ý�Â� ���� °ó�� ©ø¤ ,1Ý�ÖµÆõ ¾¨�� ×þ ö¢�¢ ö�È÷.´¨� 2ùÀ�ê¢�Ê� ¾¨�� ©ø¤ ¥� ù¢�Ôµ¨� �Ú¿¨�� ¢Âêö¢�¢ ¾¨�� ø ý¤�ØÞû �� Õþ�È� ¤�Ñ�õ � � ,ùÀ� ê¢�Ê� ý�û¾¨�� üÜ¬� ùÀþ�ñ��b ¨ ��è¢� �� ùÀ�ê¢�Ê� ý�û¾¨�� ©ø¤ .Àª �ÂÎõ (1965) Â÷¤�ø Í¨�� ,�÷�ì¢�¬�µª�¢ ö���ÞÏ� �Ú¿¨�� �î ¢¤ø�üõ Ýû�Âê �¤ ö�Øõ� ßþ� ÂÚþ¢ ñ��b ¨ ×þ ¤¢ §�Æ�.¢ø¤üÞ÷ ¤�î�� ø� ��Üä üãì�ø ¾¨�� �î Àª��.¢�ª �ÂÎõ ö� � � Í± �Âõ� ÷ � þ §�Æ� ñ��b ¨ � � Í± �Âõ ´¨� ßØÞõ �ø¢ ñ��b ¨¥� Å� ùÀ�û¢ ¾¨�� ø ¢Âî �ÂÎõ §�Æ� ñ��b ¨Ë�Ö÷ �¤ �ø¢ ñ��b ¨ (1965) Â÷¤�ø,�Ø¨ ���Â� ,§�� ���Â� À�÷�õ ö¢Âî üê¢�Ê� ¤���� ×þ ¥� ù¢�Ôµ¨� �� ñ��b ¨ ��¿µ÷�.Àû¢üõ "Â�¡' �þ "üÜ�' ¾¨�� ö� �� ùÂ�è �þ �¤�î �µ¨¢ý�Â� �¤ §�Æ� Â�è Í±�Âõ�÷ ñ��b ¨ ¥� ù¢�Ôµ¨� (1969) ö�¤�ØÞû ø ïÂ� ßþÂðö�¤�ØÞû ø ïÂ� ßþÂð .¢�ªüõ ùÀ�õ�÷ Å÷�Þ�¨ ©ø¤ �î À÷¢Âî üêÂãõ �ø¢ Ç¨Â�¢¤� õ üÞî ý�ûù¢�¢ ö¢¤ø� ´¨¢� � ¤¢ �¤ ùÀ � ê¢�Ê � ¾¨� � ©ø¤ ¢Â �¤� î (1971)ý¤�ÁÚþ�� � � ù¢�¨ üê¢�Ê� � ÷�Þ ÷ ö� þÂ� ¤¢ (1999) �� ÷¤� .À ÷¢�¢ ¤�Â ì ü¨¤Â �ý�Â� üþ�ûùÀ��î¢¤ø�Â� ,�û¤�ÂØ� ßþ� ö¢�� ÛÖµÆõ Âê �� ø ¢�Âê� ¤�ÂØ� §�¨�Â�¤¢ �¤ ùÀ � ê¢�Ê� ¾¨� � ©ø¤ (2005) ¥À � ê� µÆ þÂî .¢Âî üêÂã õ §�Æ� ´±Æ ÷Â÷¤�ø ùÀ�ê¢�Ê� ¾¨�� (2008) ñ�� ø ý¤¢�� .¢Â� ¤�î�� 3ýÀ���Ö±Ï ýÂ�ð�÷�Þ÷(2011) ö�¤�ØÞû ø ý¤¢�� .À÷¢Â� ¤�î�� �÷�Þ÷ �þ�Þµõ ¢�Âê� §�¨� Â� �¤ (1965)ý� û¾¨� � ©ø¤ (1386) ý� Ü ä .À ÷¢Â î �Æ þ� Ö õ Ý û � � �¤ ùÀ � ê¢�Ê � ©ø¤ À ���¤ ùÀ�ê¢�Ê� ý�û¾¨�� ©ø¤ (1384) ¥�¢Â� ü��� ø ý�Üä ø ý���þ�ð À�� ùÀ�ê¢�Ê�1 Diret response2 Randomized response tehnique3 Strati�ation sampling
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229 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ü�þÀó���� ���±½õ ,ý�Üä �®¤ÀÞ½õ À�¨¾¨� � ©ø¤ 2 Ç¿� ¤¢ .À ÷¢Â î ù¢� Ô µ¨� ù�ÚÈ ÷�¢ ¤¢ °ÜÖ � ´±Æ ÷ ¢¤ø�Â � ý�Â �¾¨� � ¤�ÂØ� ùÀ þ� ¥� ù¢� Ô µ¨� � � 3 Ç¿� ¤¢ .¢�ªüõ üêÂãõ Å÷�Þ�¨ ùÀ� ê¢�Ê�¢¤ø�Â� ø üêÂãõ ¤ÂØõ ùÀ�ê¢�Ê� ��÷ �� ÀþÀ� üªø¤ ,�Ú¿¨�� ¢Âê Í¨�� ùÀ�ê¢�Ê�ý��÷�ð 4üþ�¤�î 4Ç¿� ¤¢ .¢�ªüõ ���¤� ý¢�ú�È�� ©ø¤ ßþ� Í¨�� §�Æ� ´±Æ÷Å÷�Þ�¨ ©ø¤ �� 5ù¥�À÷� °þ¤� ö�¨��� ¤ÂØõ ùÀ�ê¢�Ê� ©ø¤ ��÷ �� ö� ¥� «�¡ù�ÚÈ÷�¢ ö�þ�¹È÷�¢ °ÜÖ� ´±Æ÷ ý¢�ú�È�� ©ø¤ �� 5 Ç¿� ¤¢ ø ¢�ªüõ �Æþ�Öõ.¢�ªüõ ¢¤ø�Â� ö�ÂÞ� À�úªÅ÷�Þ�¨ ùÀ�ê¢�Ê� ¾¨�� ©ø¤ 2ñ�Þµ�� �� üó�÷Â� Çþ�õ¥� ×þ ¢�ªüõ �®�Ö� �÷�Þ÷ ��i ¢Âê ¥� Å÷�Þ�¨ ©ø¤ ¤¢ ¤ ´ÆØª Âð� ø §�Æ� ñ��b¨ ¾¨�� ,Àû¢  ¤ ý¥øÂ�� Âð� .Àû¢ ��¹÷� p ý¥øÂ��Ti ø Xi , Yi üó�÷Â� ÛÖµÆõ ý�ûÂ�çµõ Âð� .Àû¢ ���¤� �¤ Í±�Âõ�÷ ñ��b ¨ ¾¨�� ,Àû¢ø Í±�Âõ� ÷ ñ��b ¨ ¾¨�� ,§�Æ� ñ��b ¨ ¾¨�� ÂÚ÷�� � °��Â� �� i = 1; : : : ; n ý�Â��î ´¨� ¼®�ø ,À�ª�� p ø �X ,� °��Â� �� ý�ûñ�Þµ�� �� üó�÷Â� Çþ�õ¥� �¹�µ÷�¤�¬�� Ii ùÀ�ê¢�Ê� ¾¨��Ii = Yi(Ti) +Xi(1� Ti) i = 1; : : : ; n�¤�¬��  ý¥øÂ�� ñ�Þµ�� �� üó�÷Â� Â�çµõ ×þ �î ,´¨� = E(Ii) = E1E2(Ii) = E1(pYi + (1� p)Xi) = p� + (1� p)�XE2 ø ßØÞ õ ý� û� ÷� Þ ÷ �� Þ � ýø¤ ü®� þ¤ À � õ� ÂÚ ÷� � � E1 ö� ¤¢ � î ,Àª� �ü õý�û¾¨�� ¥� üê¢�Ê� �÷�Þ÷ ×þ §�¨� Â� .´¨� ö¢Âî üê¢�Ê� ¤���� ´½� ýÂ�ðÀ�õ��¤�¬�� °��Â��� ö� Å÷�þ¤�ø ø � °þ¤��÷ ¢¤ø�Â� ,ùÀ�ê¢�Ê��̂ = �I � (1� p)�Xp4 EÆieny5 Size biased Poisson-randomized response tehnique
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Å÷�Þ�¨ ©ø¤ �� ö� �Æþ�Öõ ø ÀþÀ� ùÀ�ê¢�Ê� ¾¨�� ©ø¤ ×þ : : : : : : : : : : : : : : : : : : 230V (�̂) = [�(1� �)n +�(1� p)(1� 2�X)np +�X(1� p)(1� �X(1� p))np2 ℄ (1),´¨�  ý�Â� °þ¤��÷ ý¢¤ø�Â� ø �÷�Þ÷ ¤¢ �Ü� ¾¨�� ß�Ú÷��õ �I ö� ¤¢ �î ,Àª üêÂãõü�ãþ̂ = n0n = �IV (�̂) ý�Â� ý¢¤ø�Â� .´¨� �÷�Þ÷ ¤¢ �Ü� ¾¨�� ¢�Àã� n0 ø �÷�Þ÷ Ý¹� n ö� ¤¢ �î�¤�¬��V̂ (�̂) = V (�I)p2 = ̂(1� ̂)np2 .´¨� ñ�Ê� Û��ì¤ÂØõ ùÀ�ê¢�Ê� ¾¨�� ©ø¤ 3¥� ö� ¤¢ �î ,¢�ªüõ üêÂãõ ý¢�ú�È�� ©ø¤ Å÷�Þ�¨ ©ø¤ ý��±õ Â� Ç¿� ßþ� ¤¢�¤ Å÷�Þ�¨ ùÀ�ê¢�Ê� ©ø¤ ¤�� À�� �î ¢�ªüõ �µ¨��¡ üê¢�Ê� �÷�Þ÷ ¤¢ ¢Âê Âûüê¢�Ê� Â�çµõ ¥� ,��i ¢Âê ùÀ�ê¢�Ê� ¾¨�� ¤�ÂØ� ¢�Àã� fi À��î Âê .À�î ¤�ÂØ�°��Â� �� Tij ø Xij ,Yij Âð� .À�î ýøÂ�� fN (fi) ñ�Þµ�� üó�Ú� â��� �� N �µÆÆð¤¢ ��i ¢Âê üó�÷Â� Çþ�õ¥� �¹�µ÷ ø Í±�Âõ�÷ ñ��b¨ ¾¨�� ,§�Æ� ñ��b¨ ¾¨�� ÂÚ÷���ùÀ�ê¢�Ê� ¾¨�� �¤�¬ ö� ¤¢ ,À�ª�� p ø �X ,� °��Â��� ý�ûñ�Þµ�� �� ��j ¤�ÂØ�ý¥øÂ�� ñ�Þµ�� �� üó�÷Â� âþ¥�� ý�¤�¢ (Iij) ��j ¤�ÂØ� ¤¢ ��i ¢Âê = p� + (1� p)�Xü�ãþ ´¨� ý��ÜÞ�ø¢ ,��i ¢Âê �Ü� ¾¨�� ¢�Àã� üÏÂª âþ¥�� �î ´¨� ¼®�ø .´¨�fiXj=1 Iij jN= fi � B(fi; )
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231 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ü�þÀó���� ���±½õ ,ý�Üä �®¤ÀÞ½õ À�¨¢¤ø�Â � ×þ ßþ�Â �� � � .´¨�  ý�Â � °þ¤�� ÷ ¢¤ø�Â � ×þ mi = Pfij=1 Iijfi �¹� µ ÷ ¤¢�¤�¬�� �÷�Þ÷ ��i ¢Âê ùÀ�ê¢�Ê� ý�û¾¨�� §�¨� Â� §�Æ� ´±Æ÷ ý�Â� °þ¤��÷�̂i = mi � (1� p)�Xp i = 1; : : : ; n (2):�� ´¨� Â��Â� ùÀ��î¢¤ø�Â� ßþ� Å÷�þ¤�ø .Àõ� Àû��¡ ´¨¢��V (�̂i) = 1p2 [p(1� p)(� + �X + 2��X) +(1� p)2�X(1� �X)℄E( 1N ) + �(1 � �)�¤�¬�� Å÷�þ¤�ø ßþ� ¢¤ø�Â� øV̂ (�̂i) = V̂ (mi)p2 = mi(1�mi)fip2 (3)�¤�¬�� � ý�Â� ÂÚþ¢ ý¢¤ø�Â� �÷�Þ÷ ��Àû�Èõ ��Þ� ¥� ù¢�Ôµ¨� �� .´¨��̂P = 1n nXi=1 �̂i (4):�� ´¨� Â��Â� ö� Å÷�þ¤�ø �î ,¢�ªüõ Û¬��V (�̂P ) = 1np2 [p(1� p)(� + �X + 2��X) (5)+(1� p)2�X(1� �X)℄E( 1N ) + �(1� �)n�¤�¬�� � ùÀ��î¢¤ø�Â� Å÷�þ¤�ø ¢¤ø�Â� N ø Y ,X ö¢�� ÛÖµÆõ Âê ��V̂ (�̂P ) = 1n2p2 nXi=1 V̂ (�̂i) = 1n2p2 nXi=1 mi(1�mi)fi (6)ùÀ�ê¢�Ê� ©ø¤ �î ´¨� �¥� ¤�� ×þ Ûì�À� �÷�Þ÷ ¤¢ ¢Âê Âû ö�� .¢�ªüõ Û¬��°þ¤� ö�¨��� âþ¥�� N ý�Â� °¨��õ ý�ûâþ¥�� ¥� üØþ ,Àû¢ ��¹÷� �¤ Å÷�Þ�¨ñ�Þµ�� üó�Ú� â��� �� (2009 ,¥�¢Â� ü��� ø ý�Üä) ù¥�À÷�fN(fi) = �fi�1e��(fi � 1)! fi = 1; : : :
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Å÷�Þ�¨ ©ø¤ �� ö� �Æþ�Öõ ø ÀþÀ� ùÀ�ê¢�Ê� ¾¨�� ©ø¤ ×þ : : : : : : : : : : : : : : : : : : 232Ýþ¤�¢ ø ´¨�E( 1N ) = (1� e��)� :Ýþ¤�¢ (5) ¤¢ ö� ý¤�ÁÚþ�� �� �îV (�̂P ) = 1np2 [p(1� p)(� + �X + 2��X ) (7)+(1� p)2�X(1� �X)℄ (1 � e��)� + �(1 � �)nÅ÷�Þ�¨ ø ý¢�ú�È�� ©ø¤ ø¢ üþ�¤�î �Æþ�Öõ 4ø ü�� þ¥¤� ý�Â � ,©ø¤ ø¢ Âû ¤¢ §�Æ� ´±Æ÷ ¢¤ø�Â � ö¢� � °þ¤�� ÷ � � ���� � �:Ýþ¤�¢ (1) ø (7) ��¤�±ä Û®�Ô� ¥� Å÷�Þ�¨ ø ý¢�ú�È�� ©ø¤ ø¢ üþ�¤�î �Æþ�ÖõVS � VP = (1� 1� e��� )[�(1 � p)np + (1� p)�Xnp2 (1� (1� p)�X )℄�[2�(1� p)�Xnp (1+ 1� e��� ) + (1� p)2�Xnp2 (1� e��)� ℄ø Å÷�Þ �¨ ý� û©ø¤ � � � ûùÀ � � î¢¤ø�Â � Å ÷� þ¤�ø ° � �Â �� � VP ø VS ö� ¤¢ � îý�Â� �¤ (VS � VP ) ©ø¤ ø¢ Å÷�þ¤�ø �ø�Ô� 3 �� 1 ý�ûÛØª .À�µÆû ý¢�ú�È��.À�û¢üõ ö�È÷ � ø �X ,pÓÜµ¿õ Âþ¢�Öõ ý�¥� �� � = 3 ø n = 100 �÷�Þ÷ ù¥�À÷�,ý¢�ú�È�� ©ø¤ ¥� Å÷�Þ�¨ ©ø¤ Å÷�þ¤�ø é�µ¡� ¢�ªüõ �Ñ��õ �î ¤�Ïö�Þû�÷�Þ÷ ù¥�À÷� Çþ��ê� �� .À��þüõÇû�î é�µ¡� ßþ� pÇþ��ê� �� ø ´¨� ´±·õ �È�Þû¤�Êµ¡� ý�Â� �ûö� ý�û¤�¢�Þ÷ Ý¨¤ ¥� �î ¢�ªüõ ùÀû�Èõ ��÷ À÷ø¤ ß�Þû � ¤�ÀÖõ øÂµÈ�� Å÷�Þ�¨ ©ø¤ ¥� ý¢�ú�È�� ©ø¤ üþ�¤�î ßþ�Â���� .´¨� ùÀª ÂÑ÷ éÂ¬.´¨�Û¬�� üµìø �Ú¿¨�� ý�Â� üÚ÷�õÂ½õ ¥� ´Ò�Ô� §�Æ�� ßþÂµÈ�� üêÂÏ ¥�0=5 Â��Â� p ü�ãþ ,ö�ÆØþ Í±�Âõ�÷ ø §�Æ� ñ��b ¨ ß�� ��¿µ÷� ñ�Þµ�� �î ¢�ªüõ�Ø¨ ßµ¡�À÷� ¥� ý¢�ú�È�� ©ø¤ ý�Â�� ý�Â� ¢Â�¤�î Ç¿� ¤¢ ´ú� ß�Þû �� .Àª��.´¨� ùÀª ù¢�Ôµ¨� Í±�Âõ�÷ ø §�Æ� ñ��b¨ ��¿µ÷� ý�Â�
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233 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ü�þÀó���� ���±½õ ,ý�Üä �®¤ÀÞ½õ À�¨

p

v
s
-v

p

0.2 0.4 0.6 0.8

0
.0

0
.5

1
.0

1
.5

2
.0

(mx=1/6 , Theta=0.3)
(mx=1/2 , Theta=0.3)
(mx=3/4 , Theta=0.3)

� = 0=3 ø �X ,pÓÜµ¿õ Âþ¢�Öõ ý�¥��� ©ø¤ ø¢ ý�ûÅ÷�þ¤�ø �ø�Ô� :1 ÛØª
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� = 0=5 ø �X ,pÓÜµ¿õ Âþ¢�Öõ ý�¥��� ©ø¤ ø¢ ý�ûÅ÷�þ¤�ø �ø�Ô� :2 ÛØª
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Å÷�Þ�¨ ©ø¤ �� ö� �Æþ�Öõ ø ÀþÀ� ùÀ�ê¢�Ê� ¾¨�� ©ø¤ ×þ : : : : : : : : : : : : : : : : : : 234
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� = 0=75 ø �X ,pÓÜµ¿õ Âþ¢�Öõ ý�¥��� ©ø¤ ø¢ ý�ûÅ÷�þ¤�ø �ø�Ô� :3 ÛØªý¢�ú�È�� ©ø¤ �� °ÜÖ� ´±Æ÷ ¢¤ø�Â� 5´¨� üª¥�õ� �î�Âõ ø �ûù�ÚÈ÷�¢ ¤¢ üª¥�õ� ý�û´ê� �ÜÞ� ¥� ��÷�½µõ� ¤¢ °ÜÖ�À÷���üõ ù�ÚÈ÷�¢ ¤¢ ö�þ�¹È÷�¢ °ÜÖ� À¬¤¢ .¢�ªüõ ��÷ üÜ�Ê½� ´ê� ¶ä�� �îÇ¨Â� .¢�ª ��Æ½õ üû�ÚÈ÷�¢ Âû üª¥�õ� ý�û�õ� ÷Â � ´õ�¨ ý�Â� ý¤��ãõ¤¢ .´¨� §�Æ� ¤��Æ� üä�®�õ ,ö�þ�¹È÷�¢ Â·î� ý�Â� ��÷�½µõ� ¤¢ °ÜÖ� ù¤��¤¢°ÜÖ� ´±Æ÷ ¢¤ø�Â� ý�Â� ù¥�À÷� °þ¤� ö�¨��� ¤ÂØõ ùÀ�ê¢�Ê� ©ø¤ ¥� Ç¿� ßþ�ö�ÂÞ� À�úª ù�ÚÈ÷�¢ ö�þ�¹È÷�¢ ÇûøÄ� ßþ� ¤¢ .´¨� ùÀª ù¢�Ôµ¨� ù�ÚÈ÷�¢ ¤¢ýÀ���Ö±Ï üê¢�Ê� ýÂ�ð�÷�Þ÷ ¥� ø ùÀª �µêÂð ÂÑ÷ ¤¢ ý¤�õ� �ãõ�� ö���ä �� ¥��û�ý��÷�Þ÷ �Ö±Ï Âû ¥� ø ùÀª ¤�Ñ�õ �û�Ö±Ï ö���ä �� �ûùÀØÈ÷�¢ .´¨� ùÀª ù¢�Ôµ¨�.´¨� ùÀª ��¿µ÷� üê¢�Ê�ÓÜµ¿õ ý�ûùÀØÈ÷�¢ �� �ã��Âõ �� 1392 ñ�¨ ´Èú±þ¢¤� ù�õ ¤¢ �ûù¢�¢ ý¤ø�¢ÂðÇ¨Â� ø ��¿µ÷� üê¢�Ê� ¤�Ï�� §�î ßþÀ�� ùÀØÈ÷�¢ Âû ¥� .´¨� �µêÂð �¤�¬ø¢ ¥� ´Æþ��üõ �õ�÷Ç¨Â� ¤¢ Í±�Âõ�÷ ñ��b¨ .À÷�ùÀª âþ¥�� ö�þ�¹È÷�¢ ö��õ �û�õ�÷
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235 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ü�þÀó���� ���±½õ ,ý�Üä �®¤ÀÞ½õ À�¨ö�þÂ¹õ ý�Â� ,ñ��b¨ ö� �Ü� ¾¨�� ñ�Þµ�� ö¢�� ��Üãõ ñø� .¢��üõ ¤�¢¤�¡Â� üðÄþøß�Þû �� .ùÀ��î �±��Êõ ¥� ñ��b ¨ ö� ¾¨�� öÀ÷�õ üÔ¿õ �ø¢ ø ýÂ�ð�÷�Þ÷ �ÂÏ¤¢ �õ�÷Ç¨Â� ¤¢ Í±�Âõ�÷ ñ��b ¨ ö���ä �� §�� ßµ¡�À÷� ¤¢ Çª ¢Àä öÀõ� ´ú�Ûþ�½� �¹È÷�¢ �� §�� ×þ ø �Ø¨ ¢Àä ×þ �õ�÷Ç¨Â� Âû ù�ÂÞû �� .Àª �µêÂð ÂÑ÷¤¢ ùÀª �ÂÎõ ùÀ�ê¢�Ê� ©ø¤ ¤�� fi ¢�Àã� �� ¢�� ùÀª ´¨��¡¤¢ ø� ¥� ø ùÀª ù¢�¢Û½õ ¤¢ �¤ ùÀ�ê¢�Ê� ý�û¾¨�� ø Àû¢ ��¹÷� ¢�� �Ü�Âõ ø¢ Ûõ�ª �î �¤ �õ�÷Ç¨Â�¥� ÕÖ½õ Í¨�� �f ± ì �û�õ� ÷Ç¨Â� ¤¢ ùÀª �¤¢ fi ¢�Àä� .À þ�Þ ÷ �¤¢ ÂÑ ÷ ¢¤�õùÀª À�ó�� R ¤��ê� �Â÷ ¥� ù¢�Ôµ¨� � � � = 3 Âµõ�¤� � � � ù¥�À÷� °þ¤� ö�¨��� âþ¥��:À÷¢�� ùÀª �ÂÎõ �õ�÷Ç¨Â� ¤¢ Âþ¥ �Âª �� ùÀ�ê¢�Ê� ©ø¤ �Ü�Âõ ø¢ .À÷¢���� �¤ ùÀª Âû�Ò ù¤�Þª ø ù¢Âî ���Â� ö�ÂÚþ¢ ÝÈ� ¥� ¤ø¢ �� �¤ §�� -1 �Ü�Âõ.Àþ¤�³Æ� ¢�¡ ßû£Í¡ Âð� ø Óó� ñ��b ¨ �� ÍÖê Àõ� Â�ª Âð� ,Àþ¥�À��� é¢�Ê� �� �¤ �Ø¨ -2 �Ü�Âõý�ú µ ÷� ¤¢ ùÀª �¤¢ �õ� ÷¾¨� � ¤¢ �¤ �¹� µ ÷ ø À �û¢ ¾¨� � � ñ��b ¨ � � ÍÖ ê Àõ�.À�þ�Þ÷ ¢¤�ø �õ�÷Ç¨Â�°ÜÖ� üÞ¨¤ ��÷�½µõ� ¤¢ ö��î � � �î À� µÆû ü÷� þ�¹È÷�¢ Ǒ�� �Þª �þ� -Óó�?À÷�ù¢Âî?´¨� 6 ¢Àä �Þª §�� ßµ¡�À÷� �¹�µ÷ �þ�-�´õ�ä �õ�÷¾¨�� ¤¢ �¤ �¹�µ÷ ¤�� Âû ø À��î ¤�ÂØ� ¤�� fi ¢�Àã� �� �¤ 2 ø 1 Û��Âõ.À��î ý¤�Áð�õ�÷Ç¨Â� ý�úµ÷� ¤¢ ùÀª �¤¢ �õ�÷¾¨�� �÷�Þ÷ :1 ñøÀ��õ�÷ ¾¨�� ù¤�Þª13 12 . . . 3 2 1 ¾¨���Ü�Â�¡§�Æ� ñ��b ¨ ��¿ µ ÷� ý�Â � �Ø¨ ßµ¡�À ÷� ¤�� �� ¥� ö�� � õ� ÷Ç¨Â � ß þ� ¤¢¢Àä ßþÂµÈ�� �Ø�þ� �� ���� �� .Àª �µêÂð ÂÑ÷ ¤¢ p = 12 �Áó ,´¨� ùÀª ù¢�Ôµ¨�
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Å÷�Þ�¨ ©ø¤ �� ö� �Æþ�Öõ ø ÀþÀ� ùÀ�ê¢�Ê� ¾¨�� ©ø¤ ×þ : : : : : : : : : : : : : : : : : : 236¤¢ �Á ó ,ù¢� � 13 ¢Àä ,ù¥�À ÷� ° þ¤� ö�¨�� � â þ¥� � ¥� ¤�� ê��Â ÷ Í¨� � ùÀª À � ó� �ùÀ�ê¢�Ê� ý�û¾¨�� ¥� ý��¬�¡ .´¨� ùÀª �µêÂð ÂÑ÷ ¤¢ ö�µ¨ 13 �õ� ÷¾¨��ý�û�Î��¤ ¤¢ �X = 16 ø p = 12 ý¤�ÁÚþ�� �� .´¨� ùÀõ� 2 ñøÀ� ¤¢ �ûùÀØÈ÷�¢ùÀ�ê¢�Ê� ý�û¾¨�� §�¨�Â� ö� Å÷�þ¤�ø ¢¤ø�Â� ø °ÜÖ� ´±Æ÷ ¢¤ø�Â� (3) ø (2)�¤�¬�� ��i ¢ÂêV̂ (�̂i) = 4mi(1�mi)fi ; �̂i = 2mi � 16Å÷�þ¤�ø ¢¤ø�Â� ø Â��¤�î °þ¤��÷ ¢¤ø�Â� üê¢�Ê� �÷�Þ÷ ×þ §�¨�Â� .À÷�ùÀª Û¬���¤�¬�� °��Â��� (6) ø (4) Í��ø¤ Â���� ö��̂P = 1n nXi=1 �̂iV̂ (�̂P ) = 4n2 nXi=1 mi(1�mi)fi:Ýþ¤�¢ ��h (ùÀØÈ÷�¢) �Ö±Ï ý�Â� Í��ø¤ ßþ� ö¢Â� ¤�î�� �� .À�þ�üõ ´¨¢���̂hi = 2mhi � 16�̂Ph = 1nh nhXi=1 �̂hiV̂ (�̂Ph) = 4n2h nhXi=1 mhi(1�mhi)fhi¥� ��i ¢Âê �Ü� ý�û¾¨�� ´±Æ÷ mhi ø h �Ö±Ï ¥� ü��¿µ÷� �÷�Þ÷ Ý¹� nh ö� ¤¢ �î°ÜÖ� ´±Æ÷ ¢¤ø�Â� ,¢�ª �µêÂð ÂÑ÷ ¤¢ L Â��Â� ��Ö±Ï ¢�Àã� Âð� .Àª��üõ ��h �Ö±Ï�¤�¬�� �ãõ�� Ûî ý�Â��̂P = LXh=1 NhN �̂Ph = LXh=1Wh�̂Phø (PLh=1Nh) �ãõ�� Ûî Ý¹� N ,h �Ö±Ï Ý¹� Nh ö� ¤¢ �î ,Àõ� Àû��¡ ´¨¢���¤�¬�� ��÷ �̂P Å÷�þ¤�ø .À�µÆû h �Ö±Ï ö¥ø Wh = NhNV (�̂P ) = LXh=1W 2h V (�̂Ph)
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237 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ü�þÀó���� ���±½õ ,ý�Üä �®¤ÀÞ½õ À�¨:¥� ´¨� �¤�±ä ö� ¢¤ø�Â� ø ´¨�V̂ (�̂P ) = LXh=1W 2h V̂ (�̂Ph)°ÜÖ� ´±Æ÷ .´¨� ùÀª ���¤� 2 ñøÀ� ¤¢ ÓÜµ¿õ ý�ûùÀØÈ÷�¢ °ÜÖ� ´±Æ÷ ¢¤ø�Â�0=64 ,ÇûøÄ� ßþ� ¤¢ �µê¤ ¤�î �� ý¢�ú�È�� ©ø¤ §�¨�Â� ,ù�ÚÈ÷�¢ ö�þ�¹È÷�¢.Àª ¢¤ø�Â� 0=06 ¢¤ø�Â� ßþ� ¤��ãõ ý�Î¡ .Àþ¢Âð ¢¤ø�Â�ýÂ�ð�¹�µ÷ ø ¶½�ùÀ�ê¢�Ê� ¾¨�� ©ø¤ ,Å÷�Þ�¨ ùÀ�ê¢�Ê� ¾¨�� ©ø¤ ùÀþ� §�¨� Â� �ó�Öõ ßþ� ¤¢ù¢�¢ ö�È÷ ø Àþ¢Âð üêÂãõ §�Æ� ´±Æ÷ ¢¤ø�Â� ý�Â� ù¥�À÷� °þ¤� ö�¨��� ¤ÂØõù¢�Ôµ¨� �� ö�þ�¹È÷�¢ °ÜÖ� ´±Æ÷ .´¨� ÂµÈ�� Å÷�Þ�¨ ©ø¤ ¥� ö� üþ�¤�î �î Àª¤¢ ø �±¨�½õ ¥��û� ö�ÂÞ� À�úª ù�ÚÈ÷�¢ ÓÜµ¿õ ý�ûùÀØÈ÷�¢ ¤¢ ©ø¤ ßþ� ¥�.Àþ¢Âð ¢¤ø�Â� 0=06 ¤��ãõ ý�Î¡ �� 0=64 ù�ÚÈ÷�¢ ßþ� ¤¢ °ÜÖ� ´±Æ÷ ´þ�ú÷ÓÜµ¿õ ý�ûùÀØÈ÷�¢ °ÜÖ� ´±Æ÷ ¢¤ø�Â� ø �ûù¢�¢ �¬�¡ :2 ñøÀ�Å÷�þ¤�ø ¢¤ø�Â� °ÜÖ� ¢¤ø�Â� �Ü� ß�Ú÷��õ ö¥ø �÷�Þ÷ Ý¹� ¢�Àã� ùÀØÈ÷�¢V̂ (�̂h) �̂h Wh nh Nh0/002 0/471 0*289 0*098 66 784 ����¢�0*004 0*653 0*444 0*188 54 1506 ¢�Êµì�0*002 0*537 0*349 0*075 60 600 ���úó�0*002 0*770 0*497 0*024 43 190 ü÷À� ´��Â�0*001 0*480 0*310 0*095 91 763 ��Üä0*003 0*682 0*400 0*023 43 183 ����Üä0*002 0*667 0*400 0*123 73 990 üµ��Â� ��Üä0*002 0*674 0*425 0*010 77 800 ü®�þ¤ ��Üä0*002 0*598 0*392 0*070 50 555 ý¥¤ø�Èî0*001 0*767 0*454 0*206 88 1652 ü¨À�úõ
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Å÷�Þ�¨ ©ø¤ �� ö� �Æþ�Öõ ø ÀþÀ� ùÀ�ê¢�Ê� ¾¨�� ©ø¤ ×þ : : : : : : : : : : : : : : : : : : : 238â��Âõ¢¤ø�Â� ø ý���þ�ð À�� ����b ¨ ¾¨�� ö¢Âî üê¢�Ê� ,(1386) .¤ .� .§ ,ý�Üä�Ü¹õ ,¥��û� ö�ÂÞ� À�úª ù�ÚÈ÷�¢ ¤¢ ö�þ�¹È÷�¢ °ÜÖ� ý�û��þ�ð ´±Æ÷.19-13 ,12 ,ý¤�õ� �ÈþÀ÷�¤¢ ö� þ� ¹ È ÷�¢ ° Ü Ö � � Æ þ� Ö õ ,(1384) .¤ ,¥�¢Â � ü � � � ,.¤ .� .§ ,ý� Ü ä�ÂÏ üþ�ú ÷ ©¤��ð ,ùÀª üê¢�Ê� ¾¨� � ©ø¤ ¥� ù¢� Ô µ¨� � � � ûùÀØÈ ÷�¢.¥��û� ö�ÂÞ� À�úª ù�ÚÈ÷�¢ ,512 ù¤�Þª ü��Ö�Ö½�Alavi, S. M. R. and Chinipardaz, R. (2009), From-Invariane UnderWeightedSampling, Statistis, 43, 81-90.Arnab, R. (1999), On Use of Distint Respondents in RR Survey, Biometrika,41, 507-513.Chaudhuri, A., Bose, M. and Dihidar, K. (2011), Estimating Sensitive Pro-portions by Warner's Randomized Response Tehnique Using Multi-ple Randomized Response from Distint Persons Sample, StatistialPapers, 52, 111-124.Chaudhuri, A. and Pal, S. (2008), Estimating Sensitive Proportions fromWarner's Randomized Response in Alternative Ways Restriting toonly Distint Units Sampled, Metrika, 68, 147-156.Christo�des, T. C. (2005), Randomized Response in Strati�ed Sampling,Statistial Planning and Inferene, 128, 303-310.Greenberg, B. G., Abul-Ela, A. L. A., Simmons, W. R. and Horvitz, D. G.(1969), The Unrelated Question Randomized Respone Model: The-orial Framework, Amerian Statistial Assoiation, 64, 520-539.
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239 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ü�þÀó���� ���±½õ ,ý�Üä �®¤ÀÞ½õ À�¨Greenberg, B. G., Kuebler Jr, R. R., Abernathy, J. R. and Horvitz, D.G. (1971), Appliation of the Randomized Response Tehnique inObtaining Quantitative Datd, Amerian Statistial Assoiation, 66,243-250.Warner, S. L. (1965), Randomized Response: A Survey Tehnique forEliminating Evasive Answer Bias, Amerian Statistial Assoiation,60, 63-69.
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