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�WKH�DYHUDJH�QXPEHU�RI�RQH�SHUVRQ�GLVSODFHPHQWV�IURP�RQH�UHJLRQ�WR�DQRWKHU�LV�NS �
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�GLIIHUHQFHV�UHJDUGLQJ�WKH�SRSXODWLRQ�VWUXFWXUH�HYLGHQFHG�E\�VH[��DJH��SURIHVVLRQ�DQG�LQFRPHV�DUH�QRW�HVSHFLDOO\�FRQVLGHUHG��WKH�SRSXODWLRQ�LV�KRPRJHQRXV��
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33NW MSLM  ��
+RZHYHU��WKHUH�DUH�3L SHUVRQV�LQ�UHJLRQ�L��DQG�WKH�WRWDO�GLVSODFHPHQWV�QXPEHU�RI�SRSXODWLRQ�IURP�WKH�HFRQRPLF�UHJLRQ�L�WR�M�LV�

333N, MLSLM  ��
7KH�HFRQRPLF�UHJLRQ�M�LV�SODFHG�DW�FHUWDLQ�GLVWDQFH�GLM IURP�UHJLRQ�L�DQG�DIWHU�VRPH�FDOFXODWLRQV�DQG�DGMXVWPHQWV�ZLWK�VWDWLVWLFDO�GDWD�FROOHFWHG�LQ�WKH�ILHOG��WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�UHJLRQV�L�DQG�M�LV�FDOFXODWHG�DV�IROORZV�
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0HDQLQJ�WKDW�LQWHUDFWLRQV�EHWZHHQ�WZR�HFRQRPLF�UHJLRQV�L�DQG�M�DUH�GLUHFWO\�SURSRUWLRQDO�ZLWK�WKH�SRSXODWLRQ�LQ�WKLV�UHJLRQV�DQG�LQYHUVH�SURSRUWLRQDO�ZLWK�WKH�GLVWDQFH�EHWZHHQ�WKH�VWXGLHG�UHJLRQV��7KLV�UHODWLRQ�LV�VLPLODU�ZLWK�1HZWRQ�HTXDWLRQ�IRU�JUDYLW\�7KH�WRWDO�QXPEHU�RI�SRSXODWLRQ�LQ�UHJLRQ�L�GLVSODFHG�LQ�DOO�RWKHU�UHJLRQV�LV�
ELQ QLELLELLLQLL G 33*G 33*G 33*,,, ��� ��� ������ � ����� ��

RU ¦ ¦ ELM
MLLM G3*3, �

7DNLQJ��� L LML 3,9 ¦ ��WKH�UHODWLRQ�EHFRPH�
ELM
ML G 3*9 ¦ �� ���D���

ZKLFK�UHSUHVHQWV�WKH�GLVSODFHPHQW�SRWHQWLDO��RI�RQH�SHUVRQ�IURP�UHJLRQ�L�WR�DOO�RWKHU�HFRQRPLF�UHJLRQV�RU�*UDYLWDWLRQDO�3RWHQWLDO�RI�UHJLRQ�L �
E��&RQFHSWV�RI�2VFLOODWLRQV�DQG�:DYHV�LQ�7KHRUHWLFDO�3K\VLFV

$�KDUPRQLFDV�RVFLOODWRU\�PRYH�LV GHVFULEHG�LQ�WKHRUHWLFDO�SK\VLFV�E\�D�IXQFWLRQ�RI�WKH�IRUP�
�VLQ� W$\ Z RU� �FRV� W\ Z ���������������� ���E����

ZKHUH�\�LV�WKH�HORQJDWLRQ�DQG�UHSUHVHQW�WKH�SRVLWLRQ�RI�WKH�RVFLOODWRU�DW D�WLPH�W���$�LV�WKH�DPSOLWXGH���WKH�PD[LPXP�RI�HORQJDWLRQ�����W�UHSUHVHQW�WLPH�DQG�& LV�SXOVDWLRQ�ZKLFK�FDQ�EH�H[SUHVVHG�LQ�WHUP�RI�SHULRG�7�DV�
7SZ � ����������� ���E���)XQFWLRQV����E����FDQ�EH�ZULWWHQ�
��VLQ� W7$\ S DQG�� ��FRV� W7$\ S ���������������������������������������E���

DQG�FDQ�EH�UHSUHVHQWHG�JUDSKLFDOO\�OLNH��
\�������������������������������������������������������������\��$B�������������� $ ��������
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)LJ���6LQH�DQG�FRVLQH�IXQFWLRQV�
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7KHVH�WZR�IXQFWLRQV�DUH�LQWHUFKDQJHDEOH�IROORZLQJ�WKH�UHODWLRQ�
���VLQ���FRV� W7W7 SSS � ������� ���E���

,Q�D�PDWHULDO�PHGLXP��DOO�LWV�SDUWV�DUH�LQ�LQWHUDFWLRQV��,I�RQH�SRLQW�RVFLOODWHV�WKDQ�WKLV�RVFLOODWRU\�PRYH�LV�SURSDJDWHG�LQ�PHGLXP�WR�DOO�RWKHU�SRLQWV��$IWHU�D�WLPH�WKH�ODVW�SRLQW�ZLOO�RVFLOODWH�WRR��7KLV�SURSDJDWLRQ�RI�DQ�RVFLOODWRU\�PRYH�LQ�WKH�PHGLXP�LV�FDOOHG�ZDYH�DQG�LV�SK\VLFDOO\�GHVFULEHG�E\�D�UHODWLRQ�RI�WKH�IRUP�
�@��VLQ> WS � W7$\ �������������������������������������������� ���E���

ZKHUH�2 LV�WKH�GHOD\�RU�WKH�WLPH�QHHGV�IRU�RVFLOODWLRQ�WR�SURSDJDWH�IURP�RQH�SRLQW�WR�DQRWKHU��LQ�WKH�PHGLXP��,I�WKH�VSHHG�RI�ZDYH�LV�Y�DQG�[�LV�WKH�GLVWDQFH�WKDW�WKH�ZDYH�LV�PRYH�LQ�WLPH�2 WKDQ�
Y[ W ���� ���E���

1RZ��WKH�ZDYH�UHODWLRQ�FDQ�EH�ZULWWHQ�DV�
�@��VLQ> Y[W7$\ � S ������������������������������������������������������E���

RU��LQ�RWKHU�ZRUGV��HORQJDWLRQ�LQ�D�SRLQW��VD\�\� LQ�VSDFH�KDYH�WKH�VDPH�YDOXH�DW�WLPH�W�DV�LW�KDV�LQ�D�SRLQW�\� DW�D�WLPH��W�2������'\QDPLFDO�6\VWHPV
,QWURGXFWRU\�VHFWLRQ�KDV�GHILQHG�WKH�JUDYLWDWLRQDO�SRWHQWLDO�RI�DQ�HFRQRPLFUHJLRQ�L�DV�
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7KLV�FDVH�UHSUHVHQWV�D�SDUWLFXODU�HFRQRPLF�PRGHO�RI�D�G\QDPLFDO�V\VWHP��ZKLFK�SHUPLWV�WR�VWXG\�WKH�HYROXWLRQ�RI�JUDYLWDWLRQDO�SRWHQWLDO�RI�DQ�HFRQRPLF�UHJLRQ�LQ�RWKHU�UHJLRQV�IURP�HFRQRP\��LQ�WLPH�6RPH�LGHDOL]DWLRQV�ZLOO�VLPSOLI\�WKH�UDWLRQDOLWLHV�DQG�ZLOO�PDNH�WKH�DQDO\VLV�RI�G\QDPLFDO�V\VWHPV�PRUH�DFFXUDWH�
��RQO\�WKH�WLPH�RI�SRSXODWLRQ�GLVSODFHPHQW�EHWZHHQ�HFRQRPLF�UHJLRQV�LV�RI�LQWHUHVW��7KH�WLPH�WKDW�SRSXODWLRQ�LV�QRW�PRYLQJ�FDQ�EH�RPLWWHG�DV�EHLQJ�LUUHOHYDQW�IRU�WKH�UDWLRQDOLWLHV�WKDW�IROORZ�
��SRSXODWLRQ�LV�PRYLQJ�ZLWK�WKH�VDPH�FRQVWDQW�VSHHG��QRWHG�Y���
��HDFK�HFRQRPLF�UHJLRQ�KDV�D�ODUJH�QXPEHU�RI�SHUVRQV��ZKLFK�DUH�VWUXFWXUHG�DV�D�ZKROH��,QGLYLGXDO�EHKDYLRU�ZLOO�EH�QHJOHFWHG��
��WKH�ZKROH�SRSXODWLRQ�IURP�HFRQRPLF�UHJLRQV�LV�PRYLQJ��LPSO\LQJ�WKDW�WKHUH�DUH�PRPHQWV�LQ�ZKLFK�QR�SRSXODWLRQ�H[LVWV�LQ�D�UHJLRQ��3RSXODWLRQ�QRW�LQWHUHVWHG�LQ�WKH�HYHQW��LV�QHJOHFWHG�
��IURP�UHDVRQV�RI�SV\FKRORJLFDO�QDWXUH��SHUVRQDO�RUGHU��RU�EHFDXVH�RI�YDULRXV�IDFWRUV�WKH�SRSXODWLRQ�LV�GLVSODFLQJ�FRQWLQXRXVO\��IURP�WKH�ILUVW�SHUVRQ�WR�WKH�ODVW�RQH��3RSXODWLRQ�GLG�QRW�PRYH�EHWZHHQ�UHJLRQV�DOO�LQ�WKH�VDPH�WLPH�
,Q�SUDFWLFDO�H[SHULHQFH��WKHVH�LGHDOL]DWLRQV�FDQ�EH�IRXQG�RQO\�ZLWK�D�ODUJH�GHJUHH�RI�DSSUR[LPDWLRQ��

D��7KH�2VFLOODWLRQ�RI�*UDYLWDWLRQDO�3RWHQWLDO�LQ�DQ�(FRQRPLF�5HJLRQ�L�
)LUVW�WDVN�LV�WR�GHWHUPLQH�WKH�YDULDWLRQ�LQ�WLPH�RI�UHJLRQ�L�JUDYLWDWLRQDO�SRWHQWLDO�&RQVLGHULQJ��DW�ILUVW��RQO\�RQH�HFRQRPLF�UHJLRQ��VD\�UHJLRQ�N��WKH�JUDYLWDWLRQDO�SRWHQWLDO�RI�UHJLRQ�L�FDQ�EH�ZULWWHQ�DV�
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3N3NPD[ ����������������������������������������������������������W7�����������������

)LJ�����3RSXODWLRQ�'LVSODFHPHQW�0RGHO�3N7KH�UHSUHVHQWDWLRQ��DV�LV�VKRZQ�LQ�ILJ����LV�D�FRVLQH�IXQFWLRQ��ZLWK�WKH�PHQWLRQ�WKDW�LW�GRHV�QRW�KDYH�QHJDWLYH�YDOXHV��,Q�WKLV�FDVH�WKH�FRVLQH�IXQFWLRQ�VXIIHU�D�PRGLILFDWLRQ��LQ�UHVSHFW�ZLWK�FODVVLFDO�FRVLQH��RI�WKH�IRUP�
�@�FRV��> W7$\ S� ����������������������������������������������������D���

,Q�WKHVH�FRQGLWLRQV��WKH�HYROXWLRQ�LQ�WLPH�RI�WKH�SRSXODWLRQ�LQ�HFRQRPLF�UHJLRQ�N��DFFRUGLQJ�WR�WKH�UHODWLRQV�PHQWLRQHG�LQ�VHFWLRQ�FRQFHUQLQJ�WKHRUHWLFDO�SK\VLFV�DQG�UHODWLRQ����D�����FDQ�EH�ZULWWHQ�WDNLQJ�3N�DV�HORQJDWLRQ�DQG�3NPD[ ���DV�DPSOLWXGH�
�@�FRV��>�PD[ W733 NN S� �� ���D���

ZKHUH�7�LV�WKH�HYHQW�SHULRG WKDW�PHDVXUHV�WKH�WLPH�EHWZHHQ�WZR�VXFFHVVLYH�HYHQWV�KDSSHQLQJ�LQ�UHJLRQ�L��7KH�UHODWLRQ�GHVFULEHV�WKH�RVFLOODWLRQ�RI�SRSXODWLRQ�IURP�DQ�HFRQRPLF�UHJLRQ��LQ�WLPH�5HSODFLQJ����D����LQ����D�����WKH�JUDYLWDWLRQDO�SRWHQWLDO�RI�UHJLRQ�L�LV�FDOFXODWHG�DV�IROORZV�
�@�FRV��>� PD[ W7G3*9 ELNNL S� ��������������������������������������������D���

7KH�PHDQLQJ�RI�WKLV�UHODWLRQ�LV�WKDW�IRU�WKLV�SDUWLFXODU�FKRVHQ�FDVH��WKH�GLVSODFHPHQW�SRWHQWLDO�RI�D�SHUVRQ�IURP�UHJLRQ�L�LQ�UHJLRQ�M�LV�RVFLOODWLQJ��7KLV�UHODWLRQ�GHVFULEHV�WKH�RVFLOODWRU\�PRYH�RI�WKH�JUDYLWDWLRQDO�SRWHQWLDO����
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5HODWLRQ����D����FDQ�EH�ZULWWHQ�LQ�UHVSHFW�ZLWK�VLQH�IXQFWLRQ��DFFRUGLQJ�WR�HTXDWLRQ���E����DV�
�@��VLQ��>� PD[ W7G3*9 ELNNL SS �� �����������������������������������������D���

7KH�VDPH�RVFLOODWLRQ�ODZ�LV�DSSOLFDEOH�IRU�DQ\�RWKHU�HFRQRPLF�UHJLRQV�LQ�WKH�HFRQRP\�7KH�SRSXODWLRQ�QXPEHU�LV�GLIIHUHQW�IURP�RQH�HFRQRPLF�UHJLRQ WR�DQRWKHU�LPSRVLQJ�GLIIHUHQW�DPSOLWXGHV�RI�JUDYLWDWLRQDO�SRWHQWLDO�RVFLOODWLRQ��
E��7KH�*UDYLWDWLRQDO�:DYH�LQ�(FRQRP\

,Q�ODVW�VHFWLRQ��WKH�UHODWLRQ�GHVFULELQJ�WKH�JUDYLWDWLRQDO�SRWHQWLDO�RI�UHJLRQ�L�WDNHV�LQWR�DFFRXQW�WKH�LQIOXHQFH�RI�RQO\�RQH�UHJLRQ��N��,Q�WKLV�SDUW��WKH�UHODWLRQ�ZLOO�EH�H[WHQGHG�FRQVLGHULQJ�WKH�LQIOXHQFH�RI�DOO�HFRQRPLF�UHJLRQV�LQ�WKH�HFRQRP\��7KH�GLVWDQFHV�WKDW�VHSDUDWH�HFRQRPLF�UHJLRQV�ZLOO�EH�WDNHQ�LQWR�DFFRXQW��
7KH�2VFLOODWLRQ�3HULRG�

7KH�RVFLOODWLRQ�SHULRG�LV�GHILQHG�DV�WKH�WLPH�EHWZHHQ�WZR�FRQVHFXWLYH�HYHQWV��RU�WKH�LQWHUYDO�RI�WLPH�PHDVXUHG�EHWZHHQ�WKH�OHDYH�RI�ILUVW�SHUVRQ�DQG�UHWXUQ�RI�ODVW�SHUVRQ�LQ�DQ�HFRQRPLF�UHJLRQ�2QH�UHJLRQ�SRSXODWLRQ�OHDYHV�DQG�UHWXUQV�WLPH�GHSHQGV�RQ�WKH�GLVWDQFH�XS�WR�WKH�HFRQRPLFDO�UHJLRQ�ZKHUH�WKH�HYHQW�LV�SURGXFHG�
,Q�FDVH�WKH�UHJLRQ�IURP�ZKHUH�WKH�SRSXODWLRQ�OHDYH�LV�SODFHG�DW�D�VPDOO�GLVWDQFH�IURP�UHJLRQ�L��WKH�SRSXODWLRQ�WUDYHOV�RQ�D�VPDOO�GLVWDQFH�DQG�WKH�WLPH�EHWZHHQ�WKHLU�OHDYH�DQG�UHWXUQ�LV�VKRUW�7KH�RVFLOODWLRQ�SHULRG�RI�WKH�SRSXODWLRQ�RI�WKH�DQDO\]HG�UHJLRQ�LV�VPDOO�DQG�VR�LV�WKH�RVFLOODWLRQ�SHULRG�RI�WKH�JUDYLWDWLRQDO�SRWHQWLDO�
,Q�FDVH�WKH�HFRQRPLF�UHJLRQ�LV�IXUWKHU��WKH�SRSXODWLRQ�WUDYHOV�RQ�D�ODUJH�GLVWDQFH�DQG�WKH�WLPH�EHWZHHQ�WKHLU�OHDYH�DQG�UHWXUQ�LV�ORQJHU�7KH�RVFLOODWLRQ SHULRG�RI�WKH�SRSXODWLRQ�RI�WKH�DQDO\]HG�UHJLRQ�LV�ELJJHU�
7KH�RVFLOODWLRQ�SHULRG�RI�WKH�SRSXODWLRQ�RI�WKH�DQDO\]HG�UHJLRQV�LV�GLUHFWO\�SURSRUWLRQDO�ZLWK�WKH�GLVWDQFH�

7N a�GLN
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3RSXODWLRQ�:DYH�(TXDWLRQ�LQ�(FRQRP\
7KH�SRSXODWLRQ�IURP�HFRQRP\�LV�PRYLQJ�WR�DQG�IURP�HFRQRPLF�UHJLRQV�ZLWK�D�FRQVWDQW�YHORFLW\�Y��3HUVRQV�FRPLQJ�LQ�UHJLRQ�L��IURP�IXUWKHU�SODFHG�UHJLRQV��EHJLQ�WR�GLVSODFH�HDUOLHU�3RSXODWLRQ�WKDW�OHDYHV�ILUVW�LV�FRPLQJ�IURP�WKH�IXUWKHVW�UHJLRQ�QRWHG�N����7R�UHDFK�UHJLRQ�L�LQ�WLPH�IRU�WKH�HYHQW��WKH�ODVW�SHUVRQ�IURP�WKH�UHJLRQ�N�VKRXOG�OHDYHV��DV�LW�ZDV�VKRZHG�LQ�SUHYLRXV�VHFWLRQV��ZLWK�D�WLPH� YGW LNN  EHIRUH�WKH�EHJLQQLQJ�RI�WKH�HYHQW�&RQVLGHU�DQRWKHU�UHJLRQ�M��SODFHG�DW�D�VPDOOHU�GLVWDQFH�IURP�UHJLRQ�L�GLN_����������������������������������_�GLM_�������������_���������������������������_�������� GL�����������������M��������������������N��������������������������������GLN�GLM)LJ����'LVWDQFHV�EHWZHHQ�HFRQRPLF�UHJLRQV�
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