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0RGHOLQJ�WKH�6HTXHQWLDO�&KDQJHV�RI�9HUEDO�,QIOHFWLRQV�LQ�3RWHQWLDO�

)RUPV�LQ�-DSDQHVH�

�

6KLQ�,FKLUR�6DQR�

2ND\DPD�3UHIHFWXUDO�8QLYHUVLW\�

VKLQLFKLURVDQR#JPDLO�FRP�

�

$EVWUDFW��,Q�-DSDQHVH��D�VHULHV�RI�PRUSKRSKRQRORJLFDO�FKDQJHV�WKDW�UHRUJDQL]HV�WKH�

YHUEDO�LQIOHFWLRQDO�SDUDGLJP�LV�FXUUHQWO\�XQGHUZD\��7KH�FKDQJHV�LQ�SRWHQWLDO�IRUPV�DUH�

VHULDOO\�UHQGHUHG�E\�WKUHH�LQQRYDWLYH�SURFHVVHV�QDPHG�ar�'HOHWLRQ��ra�'HOHWLRQ��DQG�

re�,QVHUWLRQ��UHVSHFWLYHO\��7KLV�SDSHU�DGGUHVVHV�WKHVH�PRUSKRSKRQRORJLFDO�FKDQJHV�LQ�

WKH�-DSDQHVH�SRWHQWLDO�IRUPV��DQG�PRGHOV�WKH�PHFKDQLVP�WKDW�JRYHUQV�WKHVH�VHTXHQWLDO�

FKDQJHV�LQ�SRWHQWLDO�IRUPV��XVLQJ�WKH�Corpus of Spontaneous Japanese��$VVXPLQJ�WKH�

FKURQRORJLFDO�RUGHU�RI�WKHVH�FKDQJHV��ZH�FDQ�DUJXH�WKDW�WKH�LQLWLDO�FKDQJH�LQ�FRQVRQDQW�

YHUEV�LV�PRWLYDWHG�E\�WKH�VHPDQWLF�GLVDPELJXDWLRQ��WKH�VXEVHTXHQW�FKDQJH�LQ�YRZHO�

YHUEV�LV�WULJJHUHG�E\�DQDORJLFDO�OHYHOLQJ�IRU�WKH�RSWLPL]DWLRQ�RI�WKH�FRQMXJDWLRQ�

SDUDGLJP��DQG�LW�UHRUJDQL]HV�WKH�SDUDGLJP�LQ�RUGHU�WR�UHGXFH�WKH�LQFUHDVHG�GLVFUHSDQF\�

EHWZHHQ�SRWHQWLDO�IRUPV�RI�FRQVRQDQW�YHUEV�DQG�RI�YRZHO�YHUEV�FDXVHG�E\�WKH�SUHFHGLQJ�

FKDQJH��,�SURSRVH�WKDW�WKLV�WZR�VWHS�SURFHVV�LV�WKH�FRUH�PHFKDQLVP�RI�WKH�FKDQJHV�LQ�

SRWHQWLDO�IRUPV��

�

.H\ZRUGV��DQDORJLFDO�OHYHOLQJ��VHPDQWLF�GLVDPELJXDWLRQ��FRUSXV��PRUSKRSKRQRORJ\��

SDUDGLJP��LQVHUWLRQ��GHOHWLRQ�
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���,QWURGXFWLRQ�

,Q�-DSDQHVH��D�VHULHV�RI�PRUSKRSKRQRORJLFDO�FKDQJHV�WKDW�UHRUJDQL]HV�WKH�YHUEDO�

LQIOHFWLRQDO�SDUDGLJP�LV�FXUUHQWO\�XQGHUZD\��7KLV�LQQRYDWLRQ�LQ�SRWHQWLDO�IRUPV�KDV�

ODVWHG�RYHU�����\HDUV��IURP�WKH���WK�FHQWXU\�RQ���7KH�FKDQJHV�DUH�FUHDWHG�E\�WKH�VHULDO�

DSSOLFDWLRQ�RI�WKUHH�LQQRYDWLYH�SURFHVVHV�QDPHG��L��ar�'HOHWLRQ��$RNL��������+LEL\D��

������6DWR��������6KLEX\D��������<DPDJXFKL�	�$NLPRWR����������LL��ra�'HOHWLRQ�

�)XNXVKLPD��������,QRXH��������,WR�	�0HVWHU��������.DQGD��������.LQVXL��������

0DWVXGD��������1DNDPXUD��������6DQR��������������6KLEX\D���������DQG��LLL��

re�,QVHUWLRQ��,QRXH�	�<DULPL]X��������6DQR��������������6KLQ��������6KLRGD���������

UHVSHFWLYHO\��

7KLV�SUHYLRXV�UHVHDUFK�KDV�H[WHQVLYHO\�H[DPLQHG�HDFK�RI�WKHVH�SKHQRPHQD��ZLWK�

UHVSHFW�WR�WKH�OLQJXLVWLF�DV�ZHOO�DV�WKH�VRFLDO��H[WUD�OLQJXLVWLF��IDFWRUV��ERWK�IURP�D�

WKHRUHWLFDO�DQJOH�DV�ZHOO��6RPH�KDYH�FRQWULEXWHG�WR�RXU�XQGHUVWDQGLQJ�RI�WKH�LQWHUDFWLRQ�

EHWZHHQ�WKH�FKDQJHV�DQG�VRFLDO�IDFWRUV��H�J��0DWVXGD��������6DQR���������ZKLOH�RWKHUV�

KDYH�FRQWULEXWHG�WR�OLQJXLVWLF�WKHRU\�LQ�JHQHUDO��H�J��)XNXVKLPD��������,WR�	�0HVWHU��

������6DQR���������+RZHYHU��EHFDXVH�HDFK�RI�WKH�SKHQRPHQD�KDV�PRVWO\�EHHQ�DQDO\]HG�

LQGHSHQGHQWO\�ZLWK�GLVWLQFW�IRFXVHV�DQG�PHWKRGRORJLHV��D�XQLI\LQJ�DFFRXQW�RI�WKH�WKUHH�

PRUSKRSKRQRORJLFDO�SKHQRPHQD�LV�VWLOO�ODFNLQJ��)XUWKHUPRUH��SUHYLRXV�ZRUN�KDV�

HPSKDVL]HG�LQWXLWLRQ�EDVHG�DQG�GLFWLRQDU\�EDVHG�GDWD��ZKLOH�GDWD�IURP�VSRQWDQHRXV�

VSHHFK�VXFK�DV�WKRVH�IURP�ODUJH�VFDOH�FRUSRUD�KDYH�UDUHO\�EHHQ�FRQGXFWHG��7KXV��DW�WKLV�

SRLQW�WKH�XQGHUO\LQJ�PHFKDQLVP�JRYHUQLQJ�WKH�FKDQJHV�LV�QRW�\HW�FRPSOHWHO\�

XQGHUVWRRG��7KLV�SDSHU��WKHUHIRUH��IXUWKHU�H[DPLQHV�WKHVH�PRUSKRSKRQRORJLFDO�FKDQJHV�

LQ�WKH�-DSDQHVH�SRWHQWLDO�IRUPV�ZLWK�WKH�IROORZLQJ�REMHFWLYH��,�SURSRVH�D�XQLILHG�DFFRXQW�
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WR�WKHVH�VHHPLQJO\�VHSDUDWH�SKHQRPHQD��DQG�SURSRVH�D�VLQJOH�PHFKDQLVP�WKDW�JRYHUQV�

WKH�VHTXHQWLDO�FKDQJHV�LQ�SRWHQWLDO�IRUPV��7KH�SURSRVHG�PRGHO�LV�EDVHG�RQ�DQ�HPSLULFDO�

DQDO\VLV�RI�WKH�WKUHH�FKDQJHV�LQ�WKH�Corpus of Spontaneous Japanese��KHQFHIRUWK�&6-��

.RNXULWVX�.RNXJR�.HQN\XXMR���������

7KH�UHPDLQGHU�RI�WKLV�SDSHU�LV�RUJDQL]HG�DV�IROORZV��6HFWLRQ����GHVFULEHV�WKH�

YHUEDO�LQIOHFWLRQV�DQG�WKH�SRWHQWLDO�IRUPV�LQ�-DSDQHVH��DQG�WKH�SURSHUWLHV�RI�HDFK�

LQQRYDWLYH�SURFHVV��6HFWLRQ���SUHVHQWV�WKH�TXDQWLWDWLYH�H[DPLQDWLRQ�RI�WKH�FKDQJHV��

%DVHG�RQ�WKH�UHVXOW�RI�WKH�TXDQWLWDWLYH�H[DPLQDWLRQ��6HFWLRQ���SURSRVHV�D�PRGHO�RI�WKH�

FKDQJHV��)LQDOO\��6HFWLRQ���FRQFOXGHV�WKH�GLVFXVVLRQ��

 

���%DFNJURXQG�

,Q�WKLV�VHFWLRQ��,�ILUVW�GHVFULEH�WKH�YHUEDO�LQIOHFWLRQV�DQG�WKH�SRWHQWLDO�IRUPV�LQ�

-DSDQHVH��6XEVHTXHQWO\��,�SUHVHQW�WKH�SURSHUWLHV�RI�HDFK�RI�WKH�LQQRYDWLYH�SURFHVVHV��,Q�

GRLQJ�VR��,�FODULI\�WKH�LVVXHV�WR�EH�GLVFXVVHG�LQ�WKH�IROORZLQJ�VHFWLRQV��

�

�����9HUEDO�LQIOHFWLRQV�LQ�-DSDQHVH�

-DSDQHVH�YHUE�VWHPV�DUH�FODVVLILHG�LQWR�WZR�W\SHV��RQH�W\SH�LV�D�FRQVRQDQW�YHUE�

WKDW�KDV�D�VWHP�HQGLQJ�LQ�D�FRQVRQDQW��DV�LQ�ik��µJR�¶ DQG�nom��µGULQN¶���DQG�WKH�RWKHU�

W\SH�LV�D�YRZHO�YHUE�WKDW�KDV�D�VWHP�HQGLQJ�LQ�D�YRZHO��DV�LQ�mi��µVHH�¶�DQG�tabe��µHDW¶��

�%ORFK���������(DFK�RI�WKH�LQIOHFWLRQDO�IRUPV�LQ�-DSDQHVH�LV�REWDLQHG�E\�DWWDFKLQJ�WKH�

VXIIL[HV�WR�YHUE�VWHPV��$V�VKRZQ�LQ�7DEOH����WKH�GLIIHUHQFH�LQ�WKH�W\SHV�RI�YHUEV�

SURGXFHV�DOORPRUSK\�LQ�WKH�YHUEDO�LQIOHFWLRQDO�SDUDGLJP��LQ�RWKHU�ZRUGV��WKH�VXIIL[HV�

XQGHUJR�PRUSKRSKRQRORJLFDO�DOWHUQDWLRQ��LQ�VXFK�D�ZD\�WKDW�WKH�FRQVRQDQW�YHUEV�DQG�
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WKH�YRZHO�YHUEV�WDNH�GLVWLQFW�LQIOHFWLRQDO�VXIIL[HV��

�

7DEOH����9HUEDO�LQIOHFWLRQV�LQ�-DSDQHVH��

,QIOHFWLRQDO�IRUP� &RQVRQDQW�YHUE��H�J��ik-�� 9RZHO�YHUE��H�J��mi���

3UHVHQW�LQGLFDWLYH� � LN�X� � PL�UX�

,PSHUDWLYH� � LN�H� � PL�UR�

&RQGLWLRQDO� � LN�HED� � PL�UHED�

&DXVDWLYH� � LN�DVH�� � PL�VDVH��

3DVVLYH� � LN�DUH�� � PL�UDUH��

+RQRULILF� � LN�DUH�� � PL�UDUH��

6SRQWDQHRXV� � LN�DUH�� � PL�UDUH��

�

7DEOH���LOOXVWUDWHV�WKH�VXIIL[�DOORPRUSK\�IRU�UHSUHVHQWDWLYH�LQIOHFWLRQDO�IRUPV��7KH�

SDVVLYH��KRQRULILF�DQG�VSRQWDQHRXV�IRUPV�WDNH�LGHQWLFDO�VXIIL[HV���are��IRU�FRQVRQDQW�

YHUEV�DQG��rare��IRU�YRZHO�YHUEV��7KH�FUXFLDO�SRLQW�IRU�WKH�IROORZLQJ�GLVFXVVLRQV�LV�WKDW�

WKH�FRQVRQDQW�YHUEV�WDNH�YRZHO�LQLWLDO�VXIIL[HV��RQ�WKH�RWKHU�KDQG��WKH�YRZHO�YHUEV�WDNH�

FRQVRQDQW�LQLWLDO�VXIIL[HV��7KLV�DOWHUQDWLRQ�LV�SDUWO\�GULYHQ�E\�WKH�VWURQJ�SUHIHUHQFH�IRU�

WKH�&9�V\OODEOH�VWUXFWXUH�LQ�-DSDQHVH��,WR��������.XER]RQR��������/DEUXQH���������

)XUWKHUPRUH��H[FHSW�IRU�WKH�LPSHUDWLYH�IRUPV��WKH�GLIIHUHQFH�EHWZHHQ�WKH�VXIIL[HV�IRU�

WKH�FRQVRQDQW�YHUEV��LQ�WKH�PLGGOH�FROXPQ��DQG�WKRVH�IRU�WKH�YRZHO�YHUEV��LQ�WKH�ULJKW�

FROXPQ��FDQ�EH�UHGXFHG�WR�WKH�SUHVHQFH�DEVHQFH�RI�LQLWLDO�FRQVRQDQWV��)RU�H[DPSOH��IRU�

WKH�SUHVHQW�LQGLFDWLYH��FRQVRQDQW�YHUEV�WDNH��u�DV�LQ�ik�u��RQ�WKH�RWKHU�KDQG��YRZHO�YHUEV�

WDNH��ru�DV�LQ�mi�ru��DQG�KHQFH�WKH�GLIIHUHQFH�EHWZHHQ�WKHVH�WZR�VXIIL[HV�LV�WKH�
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SUHVHQFH�DEVHQFH�RI�r��7KH�SRWHQWLDO�IRUPV��KRZHYHU��GRHV�QRW�IROORZ�WKLV�SDWWHUQ��,Q�WKH�

QH[W�VHFWLRQ��,�ZLOO�GHVFULEH�WKH�VXIIL[�DOORPRUSK\�RI�WKH�SRWHQWLDO�IRUPV�LQ�PRUH�GHWDLO��

�

�����3RWHQWLDO�IRUPV�

1H[W��,�GHVFULEH�WKH�VXIIL[�DOORPRUSK\�LQ�SRWHQWLDO�IRUPV��7KH�SRWHQWLDO�IRUPV�

SUHVHQWHG�KHUH�DUH�EDVHG�RQ�WKH�FXUUHQW�QRUP�IRU�6WDQGDUG�-DSDQHVH��� �

�

7DEOH����6XIIL[�DOORPRUSK\�LQ�SRWHQWLDO�IRUPV�

,QIOHFWLRQDO�IRUP� &RQVRQDQW�YHUE� 9RZHO�YHUE�

3RWHQWLDO� � LN�H�� � PL�UDUH��

� QRP�H�� � WDEH�UDUH��

�

���� � DVLWD�ZD� � JDNNRR�QL� � LN�H�QDL��

� WRPRUURZ�723� VFKRRO�/2&� JR�327�1HJ�1RQ3DVW�

� µ7RPRUURZ���,��FDQQRW�JR�WR�WKH�VFKRRO�¶�

�

���� � NRNRGH� �� KRVL�JD� � PL�UDUH�UX��

� KHUH� � VWDU�120� VHH�327�1RQ3DVW�

� µ�:H��FDQ�JD]H�DW�WKH�VWDUV�KHUH�¶�

�

$V�VKRZQ�LQ�7DEOH����DQG�H[DPSOHV�����DQG������FRQVRQDQW�YHUEV�WDNH�WKH�SRWHQWLDO�

VXIIL[��e���DV�LQ�ik-e��µFDQ�JR�¶�DQG�nom-e��µFDQ�GULQN�¶�9RZHO�YHUEV��RQ�WKH�RWKHU�KDQG��

WDNH�WKH�SRWHQWLDO�VXIIL[��rare���ZKRVH�LQLWLDO�VHJPHQW�LV�D�FRQVRQDQW��DV�LQ�mi-rare��µFDQ�
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VHH�¶�DQG�tabe-rare��µFDQ�HDW�¶�8QOLNH�RWKHU�LQIOHFWLRQDO�IRUPV��SRWHQWLDO�IRUPV�GR�QRW�

IROORZ�WKH�SDWWHUQ�REVHUYHG�LQ�WKH�YHUEDO�LQIOHFWLRQDO�SDUDGLJP��WKDW�LV��FRQVRQDQW�YHUEV�

WDNH��e���RQ�WKH�RWKHU�KDQG��YRZHO�YHUEV�WDNH��rare���DQG�KHQFH�WKH�GLIIHUHQFH�EHWZHHQ�

WKHVH�WZR�VXIIL[HV�LV�WKH�SUHVHQFH�DEVHQFH�RI�rar��LQVWHDG�RI�r�DORQH�� �

�

�����,QQRYDWLYH�SURFHVVHV�

7KH�PRUSKRSKRQRORJLFDO�FKDQJHV�LQ�WKH�SRWHQWLDO�IRUPV�LQ�-DSDQHVH�DUH�FUHDWHG�

E\�VHULDO�DSSOLFDWLRQ�RI�WKUHH�NLQGV�RI�LQQRYDWLYH�SURFHVVHV��ar�'HOHWLRQ��ra�'HOHWLRQ��

DQG�re�,QVHUWLRQ��7KH�DSSOLFDWLRQ�RI�WKHVH�SURFHVVHV�SURGXFHV�WKH�VHTXHQWLDO�FKDQJHV�LQ�

SRWHQWLDO�IRUPV��,Q�WKLV�VHFWLRQ��,�GHVFULEH�WKH�SURSHUWLHV�RI�WKH�LQQRYDWLYH�SURFHVVHV�RQH�

E\�RQH��$Q�RYHUYLHZ�RI�WKH�GLIIHUHQW�SKDVHV�LQ�WKH�VHTXHQWLDO�FKDQJHV�LV�SUHVHQWHG�LQ�

)LJXUH����

�

current Standard Japanese norm 

3KDVH��� � � � 3KDVH��� � � � 3KDVH��� � � � 3KDVH��� � � � 3KDVH���

�

� � � ar�'HOHWLRQ�� � ra�'HOHWLRQ�� � � � re�,QVHUWLRQ�

)LJXUH����3KDVHV�LQ�WKH�VHTXHQWLDO�FKDQJHV�

�

6SHFLILFDOO\��ar�'HOHWLRQ�SURFHHGHG�WKH�FKDQJH�IURP�3KDVH���WR�3KDVH����

ra�'HOHWLRQ�SURFHHGHG�WKH�FKDQJH�IURP�3KDVH���WR�3KDVH����DQG�re�,QVHUWLRQ�SURFHHGHG�

WKH�FKDQJH�IURP�3KDVH���WR�3KDVH���DQG�IURP�3KDVH���WR�3KDVH��� $GGLWLRQDOO\��WKH�

FXUUHQW�QRUP�UHIOHFWV�WKH�SRWHQWLDO�IRUPV�LQ�3KDVH����7KLV�PHDQV�WKDW�WKHUH�LV�D�JDS�
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EHWZHHQ�WKH�QRUP�DQG�DFWXDO�XVDJH��

�

�������ar�'HOHWLRQ�

$V�PHQWLRQHG�DERYH��ar�'HOHWLRQ SURFHHGHG�WKH�FKDQJH�IURP�3KDVH���WR�3KDVH����

7KLV�LQQRYDWLYH�SURFHVV�KDV�EHHQ�REVHUYHG�VLQFH�WKH���WK�FHQWXU\��DW�WKH�HQG�RI�

0XURPDFKL�SHULRG��DQG�WKH�FKDQJH�KDV�DOPRVW�ILQLVKHG��6KLEX\D��������<DPDJXFKL�	�

$NLPRWR���������,PSRUWDQWO\��RQO\�FRQVRQDQW�YHUEV�DUH�VXEMHFW�WR�ar�'HOHWLRQ��LQ�RWKHU�

ZRUGV��WKH�FKDQJH�WKDW�SRWHQWLDO�IRUPV�RI�FRQVRQDQW�YHUEV�XQGHUZHQW�LQ�WKLV�WLPH�SHULRG�

LV�LQWHUSUHWHG�DV�WKH�FRQVHTXHQFH�RI�ar�'HOHWLRQ��8QOLNH�WKH�FXUUHQW�QRUP��SRWHQWLDO�

IRUPV�IRU�FRQVRQDQW�YHUEV�LQ�WKLV�WLPH�SHULRG��3KDVH����ZHUH�GHULYHG�E\�DWWDFKLQJ�WKH�

SRWHQWLDO�VXIIL[��are��WR�YHUE�VWHPV��7KDW�LV��WKH�SRWHQWLDO�IRUPV�WRRN�WKH�VDPH�VXIIL[�DV�

SDVVLYH��KRQRULILF��DQG�VSRQWDQHRXV�IRUPV�GLG��VHH�7DEOH�����7KXV��WKH�SRWHQWLDO�VXIIL[�

VXEMHFW�WR�ar�'HOHWLRQ�LV��are���$RNL��������+LEL\D��������6DWR��������6KLEX\D��������

<DPDJXFKL�	�$NLPRWR���������,�ZLOO�SUHVHQW�VRPH�H[DPSOHV�RI�WKH�WUDGLWLRQDO�YDULDQW�

����DQG�RI�WKH�LQQRYDWLYH�YDULDQW�����LQ�FRQVRQDQW�YHUEV�WKDW�ZHUH�REVHUYHG�LQ�WKH�&6-��

�

���� ([DPSOHV�RI�WKH�WUDGLWLRQDO�YDULDQW�LQ�FRQVRQDQW�YHUEV�

� D��JDLNRNX�QL� � � QDQND� � LN�DUH�QDL�� � � �6��0�������

� IRUHLJQ�FRXQWU\�/2&� 13,� JR�327�1HJ�1RQ3DVW�

� µ�,��FDQ�QHYHU�JR�WR�IRUHLJQ�FRXQWULHV�¶�

� E��NRQR� NDWD�WR�QDUD� QDND\RNX� �\DWWHLN�DUH�UX�� � � �6��)������

� WKLV� � � SHUVRQ�ZLWK�LI� IULHQGO\� JHW�DORQJ�327�1RQ3DVW�

� µ:LWK�WKLV�SHUVRQ���,��FDQ�JHW�DORQJ�¶�
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� F��PRQR�R� � WDEH�QDNHUHED� LNL�WH�LN�DUH�QDL�� � �6��)������

� WKLQJ�$&&� � � HDW�1HJ�&21'� OLYH�7(�JR�327�1HJ�1RQ3DVW�

� µ:LWKRXW�HDWLQJ���ZH��FDQQRW�VXUYLYH�¶�

�

���� ([DPSOHV�RI�WKH�LQQRYDWLYH�YDULDQW�LQ�FRQVRQDQW�YHUEV�

� D��\XWRULQRDUX� NDLJDLU\RNRR�PR� LN�H�UX�� �� � �$��)������

� OHLVXUHO\� IRUHLJQ�WUDYHO�WRR� JR�327�1RQ3DVW�

� µ�,��FDQ�PDNH�D�OHLVXUHO\�IRUHLJQ�WULS��WRR�¶�

� E��NDQMRR�R� � DUDZDV�H�UX�� � � � � �$��)������

� HPRWLRQ�$&&� H[SUHVV�327�1RQ3DVW�

� µ�,��FDQ�H[SUHVV�HPRWLRQV�¶�

� F��PHLNDNXQD� NRWDH�JD� GDV�H�QDL�� � � � �6��0������

� FOHDU� DQVZHU�120� SURYLGH�327�1HJ�1RQ3DVW�

� µ�,��FDQQRW�SURYLGH�D�FOHDU�DQVZHU�¶�

�

7KH�WUDGLWLRQDO�YDULDQW�RI�WKH�SRWHQWLDO�IRU�D�FRQVRQDQW�YHUE�FRPSULVHV�WKH�YHUE�

VWHP�DQG�WKH�SRWHQWLDO�VXIIL[��are���RQ�WKH�RWKHU�KDQG��ar�'HOHWLRQ�\LHOGV�WKH�LQQRYDWLYH�

YDULDQW�WKDW�FRPSULVHV�WKH�YHUE�VWHP�DQG��e���7KH�FUXFLDO�GLIIHUHQFH�EHWZHHQ�WKH�

WUDGLWLRQDO�YDULDQWV�DQG�WKH�LQQRYDWLYH�YDULDQWV�LV�WKDW�WKH�VHJPHQWV�ar�DUH�GHOHWHG�LQ�WKH�

LQQRYDWLYH�IRUPV� 7KXV��ar�'HOHWLRQ�SURGXFHV�WKH�FKDQJH�LQ�SRWHQWLDO�IRUPV�IRU�

FRQVRQDQW�YHUEV�LQ�VXFK�D�ZD\�WKDW�WKH�WUDGLWLRQDO�YDULDQWV�VXFK�DV�ik-are��µFDQ�JR¶�DQG�

nom-are��µFDQ�GULQN¶�FKDQJH�WR�WKH�LQQRYDWLYH�YDULDQWV�ik-e��DQG�nom-e��DV�VKRZQ�LQ�

)LJXUH����



 9

ar�'HOHWLRQ� !�&KDQJHV�LQ�SRWHQWLDO�VXIIL[�DWWDFKHG�WR�FRQVRQDQW�YHUE�VWHPV�

� � � Phase 1   Phase 2 

LN��µJR¶� � � LN�DUH�� �  !� LN�H��

QRP��µGULQN¶� � QRP�DUH��  !� QRP�H��

)LJXUH����&KDQJHV�LQ�WKH�SRWHQWLDO�VXIIL[�IURP�3KDVH���WR�3KDVH���

�

�������ra�'HOHWLRQ�

Ra�'HOHWLRQ SURGXFHG�WKH�FKDQJH�IURP�3KDVH���WR�3KDVH����7KLV�LQQRYDWLYH�

SURFHVV�KDV�EHHQ�REVHUYHG�VLQFH�WKH�����V��DW�WKH�WLPH�RI�WKH�HDUO\�6KRZD�SHULRG��DQG�LV�

UHJDUGHG�DV�D�FKDQJH�LQ�SURJUHVV��.LQGDLFKL�HW�DO����������8QOLNH�ar�'HOHWLRQ��

ra�'HOHWLRQ�DIIHFWHG�RQO\�YRZHO�YHUEV��7R�SXW�LW�GLIIHUHQWO\��WKH�FKDQJH�WKDW�SRWHQWLDO�

IRUPV�RI�YRZHO�YHUEV�XQGHUZHQW�LQ�WKLV�WLPH�SHULRG�LV�LQWHUSUHWHG�DV�WKH�FRQVHTXHQFH�RI�

ra�'HOHWLRQ��7KH�SRWHQWLDO�IRUPV�IRU�YRZHO�YHUEV�LQ�WKLV�WLPH�SHULRG��IURP�3KDVH���WR�

3KDVH����DUH�GHULYHG�E\�DWWDFKLQJ�WKH�SRWHQWLDO�VXIIL[��rare��WR�YHUE�VWHPV��7KDW�LV��

VLPLODU�WR�FRQVRQDQW�YHUEV��WKH�SRWHQWLDO�IRUPV�IRU�YRZHO�YHUEV�DOVR�WDNH�WKH�VDPH�VXIIL[�

DV�WKH�SDVVLYH��KRQRULILF��DQG�VSRQWDQHRXV�IRUPV�GR��VHH�7DEOH�����7KXV��WKH�SRWHQWLDO�

VXIIL[�VXEMHFW�WR�ra�'HOHWLRQ�LV��rare���)XNXVKLPD��������,WR�	�0HVWHU��������.DQGD��

������.LQVXL��������0DWVXGD��������1DNDPXUD��������6DQR��������������6KLEX\D��

�������� ,�ZLOO�SUHVHQW�VRPH�H[DPSOHV�RI�WKH�WUDGLWLRQDO�YDULDQW�����DQG�RI�WKH�LQQRYDWLYH�

YDULDQW�����LQ�YRZHO�YHUEV��

�

�

�
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���� ([DPSOHV�RI�WKH�WUDGLWLRQDO�YDULDQW�LQ�YRZHO�YHUEV�

� D��ZD]XNDQD� RNDQH�GH� LURQQD� PRQR�JD� WDEH�UDUH�UX�� �6��)������

� D�OLWWOH� PRQH\�E\� YDULRXV� WKLQJV�120� HDW�327�1RQ3DVW�

� µ�:H��FDQ�HDW�YDULRXV�IRRGV�ZLWK�RQO\�D�OLWWOH�PRQH\�¶�

� E��VLDL�QL�ZD� � GH�UDUH�PDVHQ�GHVLWD�� � � �6��0������

� PDWFK�'$7�723� SDUWLFLSDWH�327�1HJ�32/�&23�3DVW�

� µ�,��FRXOG�QRW�SDUWLFLSDWH�LQ�WKH�PDWFK�¶�

� F��MLWWFKL�QR� VLNHQ�ZD� XNH�UDUH�QDL�� � � �6��)������

� ILHOG�*(1� WHVW�723� WDNH�327�1HJ�1RQ3DVW�

� µ�:H��FDQQRW�WDNH�WKH�ILHOG�WHVW�¶�

�

���� ([DPSOHV�RI�WKH�LQQRYDWLYH�YDULDQW�LQ�YRZHO�YHUEV�

� D��DUXLWH�PR� � QLMXSSXQ�GH�ZD�� NR�UH�PDVX�� �6��)������

� E\�IRRW�HYHQ� WZHQW\�PLQXWHV�E\�723� FRPH�327�32/�1RQ3DVW�

� µ(YHQ�E\�IRRW���ZH��FDQ�FRPH�LQ�WZHQW\�PLQXWHV�¶�

� E��PDZDUL�JD� � PDWWDNX� PL�UH�QDNX�QDUX�� � �6��0������

� DURXQG�120� FRPSOHWHO\� ORRN�327�1HJ�EHFRPH�1RQ3DVW�

� µ�:H��FRPSOHWHO\�ORVH�VLJKW�RI�RXU�VXUURXQGLQJV�¶�

� F��KRNDQL�PR� � NDQJDH�UH�UX�QGHVX�JD�� � � �$��0������

� RWKHU�WRR� � WKLQN�327�1RQ3DVW�32/�EXW�

� µ�:H��FDQ�DOVR�WKLQN�RI�RWKHUV��EXW���¶�

�

7KH�WUDGLWLRQDO�YDULDQW�RI�WKH�SRWHQWLDO�IRU�D�YRZHO�YHUE�FRPSULVHV�WKH�YHUE�VWHP�
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DQG�WKH�SRWHQWLDO�VXIIL[��rare���ZKLOH ra�'HOHWLRQ�SURGXFHV�WKH�LQQRYDWLYH�YDULDQW�WKDW�

FRPSULVHV�WKH�YHUE�VWHP�DQG��re��WKDW�LV�WKH�UHGXFHG�IRUP�RI�WKH�SRWHQWLDO�VXIIL[�-rare���

7KH�FUXFLDO�GLIIHUHQFH�EHWZHHQ�WKH�WUDGLWLRQDO�YDULDQWV�DQG�WKH�LQQRYDWLYH�YDULDQWV�LV�WKDW�

WKH�V\OODEOH�ra�LV�GHOHWHG�LQ�WKH�ODWWHU� 7KXV��ra�'HOHWLRQ�SURGXFHV�WKH�FKDQJH�LQ�SRWHQWLDO�

IRUPV�IRU�YRZHO�YHUEV�LQ�WKH�IROORZLQJ�PDQQHU��WKH�WUDGLWLRQDO�YDULDQWV�VXFK�DV�mi-rare��

µFDQ�VHH¶�DQG�tabe-are��µFDQ�HDW¶�FKDQJH�WR�WKH�LQQRYDWLYH�YDULDQWV�VXFK�DV�mi-re��DQG�

tabe-re��DV�VKRZQ�LQ�)LJXUH����$W�WKLV�VWDJH�ZKHUH�FRQVRQDQW�YHUEV�KDYH�XQGHUJRQH�

ar�'HOHWLRQ�DQG�YRZHO�YHUEV�KDYH�XQGHUJRQH�ra�'HOHWLRQ��WKH�VXIIL[HV�UHSUHVHQWLQJ�WKH�

SRWHQWLDO�IRUPV�IRU�ERWK�FRQVRQDQW�YHUEV�DQG�YRZHO�YHUEV�EHFRPH�GLVWLQFW���e���DQG��re���

IURP�WKRVH�UHSUHVHQWLQJ�WKH�SDVVLYH��KRQRULILF��DQG�VSRQWDQHRXV�IRUPV���are���DQG�

�rare����

�

ra�'HOHWLRQ� !�&KDQJHV�LQ�SRWHQWLDO�VXIIL[�DWWDFKHG�WR�YRZHO�YHUE�VWHPV�

� � � Phase 2   Phase 3 

PL��µVHH¶� � PL�UDUH���  !� PL�UH��

WDEH��µHDW¶� � WDEH�UDUH��  !� WDEH�UH��

)LJXUH����&KDQJHV�LQ�WKH�SRWHQWLDO�VXIIL[�IURP�3KDVH���WR�3KDVH���

�

�������re�,QVHUWLRQ�

Re�,QVHUWLRQ SURGXFHG�WKH�FKDQJHV�IURP�3KDVH���WR�3KDVH����DQG�IURP�3KDVH���WR�

3KDVH����7KLV�LQQRYDWLYH�SURFHVV�KDV�EHHQ�REVHUYHG�VLQFH�WKH�����V��DW�WKH�EHJLQQLQJ�RI�

+HLVHL�SHULRG��DQG�WKH�FKDQJH�LV�FXUUHQWO\�XQGHUZD\��6KLRGD��������,QRXH�	�<DULPL]X��

�������8QOLNH�WKH�SUHYLRXV�WZR�GHOHWLRQ�SURFHVVHV��re�,QVHUWLRQ�ZDV�LQLWLDOO\�REVHUYHG�LQ�
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FRQVRQDQW�YHUEV��IROORZHG�E\�YRZHO�YHUEV��SURGXFLQJ�WKH�FKDQJH�IURP�3KDVH���WR�3KDVH�

���$IWHU�WKH�DSSOLFDWLRQ�RI�ar�'HOHWLRQ��IURP�3KDVH���WR�3KDVH�����SRWHQWLDO�IRUPV�IRU�

FRQVRQDQW�YHUEV�DUH�GHULYHG�E\�DWWDFKLQJ�WKH�SRWHQWLDO�VXIIL[��e��WR�YHUE�VWHPV��7KXV��WKH�

SRWHQWLDO�VXIIL[�VXEMHFW�WR�re�,QVHUWLRQ�LV��e���,QRXH�	�<DULPL]X��������6DQR��������������

6KLQ��������6KLRGD���������,�SUHVHQW�VRPH�H[DPSOHV�RI�WKH�LQQRYDWLYH�YDULDQW�����LQ�

FRQVRQDQW�YHUEV��%HFDXVH�WKH�SRWHQWLDO�IRUPV�LQ�FRQVRQDQW�YHUEV�DW�WKLV�WLPH�SHULRG�

�3KDVH����KDYH�XQGHUJRQH�ar�'HOHWLRQ��WKH�WUDGLWLRQDO�YDULDQW�KHUH�LV�VDPH�DV�WKH�

LQQRYDWLYH�YDULDQW�SUHVHQWHG�LQ������

�

���� ([DPSOHV�RI�WKH�LQQRYDWLYH�YDULDQW�LQ�FRQVRQDQW�YHUEV��DIWHU�ar�'HOHWLRQ��

� D��VLQX�PDGH�� VRNR�GH� VXP�HUH�WDUD�� � � �6��0������

� GLH�XQWLO� � WKHUH�/2&� OLYH�327�&21'�

� µ,I��,��FRXOG�OLYH�WKHUH��,�ZRXOG���IRU�WKH�UHVW�RI�P\�OLIH�¶�

� E��NRX�LX� � VLNL�GH� �� DUDZDV�HUH�UX�� � � �$��0������

� OLNH�WKLV� IRUPXOD�E\� H[SUHVV�327�1RQ3DVW�

� µ�:H��FDQ�H[SUHVV��LW��LQ�WKLV�NLQG�RI�IRUPXOD�¶�

� F��\XX]DL�QL� PRWWHLN�HUH�UX�� � � �6��0������

� JXLOW\�'$7�� WDNH�327�1RQ3DVW�

� µ�:H��FDQ�JHW�D�FRQYLFWLRQ�¶�

�

7KH�WUDGLWLRQDO�YDULDQW�RI�WKH�SRWHQWLDO�IRU�D�FRQVRQDQW�YHUE�FRPSULVHV�WKH�YHUE�

VWHP�DQG�WKH�SRWHQWLDO�VXIIL[ �e���RQ�WKH�RWKHU�KDQG� re�,QVHUWLRQ�SURGXFHV�WKH�LQQRYDWLYH�

YDULDQW�WKDW�FRPSULVHV�WKH�YHUE�VWHP�DQG��ere��ZLWK�WKH�DGGLWLRQDO�V\OODEOH�re��7KH�
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FUXFLDO�GLIIHUHQFH�EHWZHHQ�WKH�WUDGLWLRQDO�YDULDQWV�DQG�WKH�LQQRYDWLYH�YDULDQWV�LV�WKDW�WKH�

V\OODEOH�re�LV�LQVHUWHG�LQ�WKH�ODWWHU��7KXV��re�,QVHUWLRQ�SURGXFHV�WKH�VHFRQG�FKDQJH�LQ�

SRWHQWLDO�IRUPV�IRU�FRQVRQDQW�YHUEV�LQ�WKH�IROORZLQJ�PDQQHU��WKH�WUDGLWLRQDO�YDULDQWV�

VXFK�DV�ik-e��µFDQ�JR¶�DQG�nom-e��µFDQ�GULQN¶�FKDQJH�WR�WKH�LQQRYDWLYH�YDULDQWV�VXFK�DV�

ik-ere��DQG�nom-ere��DV�VKRZQ�LQ�)LJXUH����

�

re�,QVHUWLRQ� !�&KDQJHV�LQ�SRWHQWLDO�VXIIL[�DWWDFKHG�WR�FRQVRQDQW�YHUE�VWHPV�

� � � Phase 3   Phase 4 

LN��µJR¶� � � LN�H�� �  !� LN�HUH��

QRP��µGULQN¶� � QRP�H�� �  !� QRP�HUH��

)LJXUH����&KDQJHV�LQ�WKH�SRWHQWLDO�VXIIL[�IURP�3KDVH���WR�3KDVH���

�

Re�,QVHUWLRQ�VXEVHTXHQWO\�GLIIXVHG�WR�YRZHO�YHUEV��DQG�SURGXFHG�WKH�FKDQJH�IURP�

3KDVH���WR�3KDVH����$IWHU�WKH�DSSOLFDWLRQ�RI�ra�'HOHWLRQ��IURP�3KDVH���WR�3KDVH�����

SRWHQWLDO�IRUPV�IRU�YRZHO�YHUEV�DUH�REWDLQHG�E\�DWWDFKLQJ�WKH�SRWHQWLDO�VXIIL[��re��WR�

YHUE�VWHPV��7KXV��WKH�SRWHQWLDO�VXIIL[�VXEMHFW�WR�re�,QVHUWLRQ�LV��re���,QRXH�	�<DULPL]X��

������6DQR��������������6KLQ��������6KLRGD���������,�ZLOO�SUHVHQW�VRPH�H[DPSOHV�RI�WKH�

LQQRYDWLYH�YDULDQW�����LQ�YRZHO�YHUEV��%HFDXVH�WKH�SRWHQWLDO�IRUPV�LQ�YRZHO�YHUEV�DW�WKLV�

WLPH�SHULRG��3KDVH����KDYH�XQGHUJRQH�ra�'HOHWLRQ��WKH�WUDGLWLRQDO�YDULDQW�KHUH�LV�VDPH�

DV�WKH�LQQRYDWLYH�YDULDQW�SUHVHQWHG�LQ������

�

�

�
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���� ([DPSOHV�RI�WKH�LQQRYDWLYH�YDULDQW�LQ�FRQVRQDQW�YHUEV��DIWHU�ra�'HOHWLRQ��

� D��VXEHWH� MLEXQ�GH� NLPH�UHUH�UX�� � � �6��0������

� HYHU\WKLQJ� VHOI�E\� � GHFLGH�327�1RQ3DVW�

� µ�,��FDQ�GHFLGH�HYHU\WKLQJ�E\�P\VHOI�¶�

� E��VRQR� NRGRPR�PR� NHQGR�QR� ERRJX�R� � WXNH�UHUH�UX�� �6��0������

� WKDW� FKLOG�WRR� .HQGR�*(1� SURWHFWRU�$&&� ZHDU�327�1RQ3DVW�

� µ$OVR�WKH�FKLOG�FDQ�ZHDU�.HQGR�JHDU�¶�

� F��LWLEDQ�GHDUX� � �\RRQD� � PRQR�R� � XNH�UHUH�UX�QRGHDUHED�� �6��0������

� EHVW�&23� � OLNH� WKLQJ�$&&� WDNH�327�1RQ3DVW�$8;�

� µ,I��,��FDQ�WDNH�RQH�WKDW�LV�OLNH�RQH�RI�WKH�EHVW�¶�

�

7KH�WUDGLWLRQDO�YDULDQW�RI�WKH�SRWHQWLDO�IRU�D�YRZHO�YHUE�FRPSULVHV�WKH�YHUE�VWHP�DQG�WKH�

SRWHQWLDO�VXIIL[ �re���RQ�WKH�RWKHU�KDQG� re�,QVHUWLRQ�SURGXFHV�WKH�LQQRYDWLYH�YDULDQW�WKDW�

FRPSULVHV�WKH�YHUE�VWHP�DQG��rere��ZLWK�WKH�DGGLWLRQDO�V\OODEOH�re��7KH�FUXFLDO�GLIIHUHQFH�

EHWZHHQ�WKH�WUDGLWLRQDO�YDULDQWV�DQG�WKH�LQQRYDWLYH�YDULDQWV�LV�WKDW�WKH�V\OODEOH�re�LV�

LQVHUWHG�LQ�WKH�ODWWHU��7KXV��re�,QVHUWLRQ�SURGXFHV�WKH�VHFRQG�FKDQJH�LQ�SRWHQWLDO�IRUPV�

IRU�YRZHO�YHUEV�LQ�VXFK�D�ZD\�WKDW�WKH�WUDGLWLRQDO�YDULDQWV�VXFK�DV�mi-re��µFDQ�VHH¶�DQG�

tabe-re��µFDQ�HDW¶�FKDQJH�WR�WKH�LQQRYDWLYH�YDULDQWV�VXFK�DV�mi-rere��DQG�tabe-rere��DV�

VKRZQ�LQ�)LJXUH����

�

�

�

�
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re�,QVHUWLRQ� !�&KDQJHV�LQ�SRWHQWLDO�VXIIL[�DWWDFKHG�WR�YRZHO�YHUE�VWHPV�

� � � Phase 4   Phase 5 

PL��µVHH¶� � PL�UH�� �  !� PL�UHUH��

WDEH��µHDW¶� � WDEH�UH�� �  !� WDEH�UHUH��

)LJXUH����&KDQJHV�LQ�WKH�SRWHQWLDO�VXIIL[�IURP�3KDVH���WR�3KDVH���

�

$V�ZH�VDZ�LQ�WKLV�VHFWLRQ��WKH�SUHYLRXV�VWXGLHV�LGHQWLILHG�WKH�SURSHUWLHV�RI�HDFK�RI�

WKH�SKHQRPHQD��+RZHYHU��LQ�RUGHU�WR�VKHG�OLJKW�RQ�WKH�JOREDO�SLFWXUH�RI�WKH�FKDQJH�DQG�

RQ�WKH�PHFKDQLVP�EHKLQG�WKH�ZKROH�FKDQJH��,�FRQGXFWHG�DQ�HPSLULFDO�VWXG\�RI�WKH�XVH�

RI�WKHVH�YDULDQWV�LQ�D�ODUJH�VFDOH�FRUSXV�RI�VSRQWDQHRXV�VSHHFK��7KH�QH[W�VHFWLRQ�

SUHVHQWV�WKH�TXDQWLWDWLYH�DQDO\VLV�RI�WKHVH�GDWD�� �

�

���4XDQWLWDWLYH�DQDO\VLV�

7KLV�VHFWLRQ�SUHVHQWV�WKH�TXDQWLWDWLYH�DQDO\VLV��7KH�SXUSRVHV�RI�XVLQJ�D�VSHHFK�

FRUSXV�DUH�VXPPDUL]HG�DV�IROORZV���L��WR�XQGHUVWDQG�WKH�FXUUHQW�GLVWULEXWLRQ�RU�XVDJH�RI�

SRWHQWLDO�IRUPV���LL��WR�XQGHUVWDQG�WKH�SURJUHVV�RI�WKH�FKDQJHV��DQG��LLL��WR�FRQILUP�WKH�

RUGHU�RI�WKH�FKDQJHV�SURSRVHG�LQ�WKH�SUHYLRXV�VWXGLHV��DV�LOOXVWUDWHG�LQ�)LJXUH����

�

ar�'HOHWLRQ� �  !� � ra�'HOHWLRQ� �  !� � re�,QVHUWLRQ��&�YHUE�� �  !� � re�,QVHUWLRQ��9�YHUE��

�IURP���F��� � �IURP�WKH�����V�� � � �IURP�WKH�����V�� � � �IURP�&�YHUE�WR�9�YHUE��

)LJXUH����2UGHU�RI�WKH�FKDQJHV�LQ�SRWHQWLDO�IRUPV� �

�&�YHUE��FRQVRQDQW�YHUE��9�YHUE��YRZHO�YHUE��

�
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,�ILUVW�SUHVHQW�WKH�PHWKRG�RI�WKH�GDWD�FROOHFWLRQ�DQG�RI�WKH�DQDO\VLV��6XEVHTXHQWO\��

,�SUHVHQW�WKH�UHVXOWV�DQG�WKH�GLVFXVVLRQ�RQ�WKH�FXUUHQW�GLVWULEXWLRQ�DQG�WKH�FKURQRORJLFDO�

FKDQJH��

�

�����0HWKRG�

7R�LQYHVWLJDWH�WKH�FXUUHQW�GLVWULEXWLRQ�RI�WKH�SRWHQWLDO�IRUPV�DQG�KRZ�WKH�FKDQJHV�

SURFHHG��,�VHDUFKHG�WKURXJK�WKH�&6-��.RNXULWVX�.RNXJR�.HQN\XXMR���������7KLV�LV�RQH�

RI�WKH�ODUJHVW�FRUSRUD�LQ�VSRNHQ�-DSDQHVH��EDVHG�RQ�����KRXUV�RI�VSHHFK�ZLWK�����PLOOLRQ�

ZRUGV��SURGXFHG�E\�D�WRWDO�RI������VSHDNHUV��7KLV�FRUSXV�LV�ODUJH�LQ�VL]H�DQG�FRPHV�ZLWK�

D�ULFK�DQQRWDWLRQ�V\VWHP��0RVW�RI�WKH�VDPSOHV�DUH�PRQRORJXHV��7KHVH�PRQRORJXHV�DUH�

FODVVLILHG�LQWR�WZR�W\SHV��³$FDGHPLF�3UHVHQWDWLRQ�6SHHFK��$36�´�DQG�³6LPXODWHG�

3XEOLF�6SHDNLQJ��636��´�$36�VDPSOHV�DUH�OLYH�UHFRUGLQJV�RI�DFDGHPLF�SUHVHQWDWLRQV�DW�

WKH�PHHWLQJV�RI�YDULRXV�DFDGHPLF�VRFLHWLHV��636�VDPSOHV��RQ�WKH�RWKHU�KDQG��DUH�JHQHUDO�

UHPDUNV�RU�FRPPHQWV�E\�OD\SHRSOH�RQ�HYHU\GD\�WRSLFV�OLNH�³D�MR\IXO�PHPRU\�LQ�P\�OLIH�´�

³WKH�WRZQ�,�OLYH�LQ�´�³FRPPHQWDU\�RQ�UHFHQW�QHZV´�DQG�VR�RQ��0RVW�$36�DQG�636�

VDPSOHV�DUH�������PLQXWHV�ORQJ��,Q�JHQHUDO��$36�VDPSOHV�DUH�FKDUDFWHUL]HG�E\�D�VWLII��

IRUPDO�VSHDNLQJ�VW\OH��ZKHUHDV�636�VDPSOHV�DUH�FKDUDFWHUL]HG�E\�D�UHODWLYHO\�PRUH�

FDVXDO�DQG�LQIRUPDO�VW\OH��7KXV��LQ�JHQHUDO��$36�DQG�636�VDPSOHV�UHSUHVHQW�WZR�

GLIIHUHQW�VSHHFK�VW\OHV�DFFRUGLQJ�WR�WKHLU�GLIIHUHQW�VRFLDO�FRQWH[WV��

,�UHWULHYHG�WKH�WDUJHW�LWHPV�IURP�WKH�&6-�LQ�WKH�IROORZLQJ�PDQQHU���L��,�XVHG�

YokkaGrep��KWWS���ZZZ�\RNNDVRIW�QHW���WKDW�LV�DQ�HGLWRU�IRU�JHQHUDO�SXUSRVHV���LL��DOO�

VXE�FRUSRUD�RI�WKH�&6-�ZHUH�WDUJHWHG��HYHU\�XWWHUDQFH�LQ�WKH�&6-�ZDV�LQFOXGHG��DQG��LLL��

,�HPSOR\HG�WKH�SKRQHWLF�WUDQVFULSWLRQ�SURYLGHG�E\�³751�6-,6´�ILOHV��� 7KH�UHWULHYHG�
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GDWD�ZDV�WKHQ�IXUWKHU�UHILQHG�WR�PHHW�WKH�IROORZLQJ�FRQGLWLRQV��(VSHFLDOO\��LQ�FDVHV�

ZKHUH�SRWHQWLDO�IRUPV�DUH�LGHQWLFDO�WR�SDVVLYH��KRQRULILF��DQG�VSRQWDQHRXV�IRUPV��WKH�

WUDGLWLRQDO�YDULDQW�LQ�FRQVRQDQW�YHUEV�LQ�3KDVH����EHIRUH�ar�'HOHWLRQ���VXFK�DV�ik-are���

DQG�nom-are���DQG�WKH�WUDGLWLRQDO�YDULDQW�LQ�YRZHO�YHUEV�LQ�3KDVH���DQG�3KDVH����EHIRUH�

ra�'HOHWLRQ���VXFK�DV�mi-rare���DQG�tabe-rare����WKH�GDWD�ZHUH�PDQXDOO\�H[DPLQHG�ZLWK�

UHIHUHQFH�WR�WKH�FRQWH[W��DQG�IRUPV�RWKHU�WKDQ�SRWHQWLDO�IRUPV�ZHUH�H[FOXGHG�IURP�WKH�

GDWDVHW��

,Q�WKH�DQDO\VLV��,�DVVXPHG�WKH�DSSDUHQW�WLPH�K\SRWKHVLV��%DLOH\���������ZKHUH�WKH�

GLIIHUHQFH�LQ�VSHDNHUV¶�ELUWK�\HDU�FRUUHVSRQGV�WR�WKH�DSSDUHQW�IORZ�RI�WLPH��7KDW�LV��

XWWHUDQFHV�SURGXFHG�E\�WKH�VSHDNHUV�LQ�ROGHU�JHQHUDWLRQV�UHSUHVHQW�WKH�SURSHUWLHV�RI�WKH�

GLDOHFW�ODQJXDJH�LQ�WKH�SDVW��8WWHUDQFHV�SURGXFHG�E\�WKH�VSHDNHUV�LQ�\RXQJHU�

JHQHUDWLRQV��RQ�WKH�RWKHU�KDQG��UHSUHVHQW�WKH�UHFHQW�WUHQGV�WKHUHRI��7KXV��WKHUH�VKRXOG�EH�

WKH�WHPSRUDO�JDS�EHWZHHQ�WKHVH�WZR�NLQGV�RI�XWWHUDQFHV��%\�FRPSDULQJ�WKH�XWWHUDQFHV�E\�

VSHDNHUV�LQ�GLIIHUHQW�JHQHUDWLRQV��ZH�FDQ�GHULYH�WKH�PDQQHU�ZLWK�ZKLFK�WKH�FKDQJHV�

SURFHHG��$OWKRXJK�SDVW�VSHHFKHV�FDQQRW�EH�GLUHFWO\�REVHUYHG��WKLV�PHWKRG�PDNHV�LW�

SRVVLEOH�WR�LQYHVWLJDWH�OLQJXLVWLF�FKDQJHV�DW�WKH�VDPH�SRLQW�LQ�WLPH��

�

�����&XUUHQW�GLVWULEXWLRQ�

,Q�WKLV�VHFWLRQ��,�SUHVHQW�WKH�DQDO\VLV�RI�WKH�FXUUHQW�GLVWULEXWLRQ�RI�WKH�SRWHQWLDO�

IRUPV��EDVHG�RQ�WKH�GDWD�UHWULHYHG�IURP�WKH�&6-�IROORZLQJ�WKH�PHWKRG�SUHYLRXVO\�

PHQWLRQHG��$Q�H[KDXVWLYH�VHDUFK�RI�WKH�&6-�SURYLGHG�WKH�GDWDVHW�FRQVLVWLQJ�RI��������

WRNHQV�RI�SRWHQWLDO�IRUPV��7KH�YDULDQWV�ZHUH�OLPLWHG�WR�HLWKHU�WKH�LQQRYDWLYH�YDULDQW�RU�

WKH�WUDGLWLRQDO�YDULDQW��7KLV�SULPDU\�FODVVLILFDWLRQ�FRQVWLWXWHV�WKH�EDVLV�RI�WKH�IROORZLQJ�
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DQDO\VLV��7KH�UDWH�RI�LQQRYDWLYH�YDULDQW�LV�FDOFXODWHG�EDVHG�RQ�WKLV�YDULDEOH��7KH�

EUHDNGRZQ�RI�WKH�GDWDVHW�LV�VKRZQ�LQ�7DEOH����

�

7DEOH����'LVWULEXWLRQ�RI�LQQRYDWLYH�DQG�WUDGLWLRQDO�YDULDQWV�RI�SRWHQWLDO�IRUPV�LQ�WKH�&6-� �

3URFHVV� ,QQRYDWLYH� 7UDGLWLRQDO� 5DWH�RI�LQQRYDWLYH�YDULDQW�����

ar�'HOHWLRQ� ����� �� �����

ra�'HOHWLRQ� ��� ����� ����

re�,QVHUWLRQ��&�YHUE�� � ����� ����

re�,QVHUWLRQ��9�YHUE�� �� ����� ����

�

,Q�7DEOH����WKH�LQQRYDWLYH�YDULDQWV�UHSUHVHQW�WKH�WRNHQV�WKDW�XQGHUZHQW�SURFHVVHV�

VSHFLILHG�LQ�WKH�OHIWPRVW�FROXPQ��WKH�WUDGLWLRQDO�YDULDQWV�UHSUHVHQW�WKH�WRNHQV�WKDW�GLG�

QRW�XQGHUJR�WKH�SURFHVVHV�DQG�UHPDLQ�LQWDFW��$V�7DEOH���VKRZV��WKH�UDWH�RI�ar�'HOHWHG�

YDULDQWV�LV�FORVH�WR�������VXJJHVWLQJ�WKDW�WKH�FKDQJH�RI�ar�'HOHWLRQ�KDV�DOPRVW�

FRPSOHWHG��� 7KH�UDWHV�RI�ra�'HOHWHG��DQG�re�,QVHUWHG�YDULDQWV�DUH�OHVV�WKDQ������7KLV�

VXJJHVWV�WKDW�WKHVH�FKDQJHV�DUH�FXUUHQWO\�LQ�SURJUHVV��� )XUWKHUPRUH��WKH�UDWH�RI�

re�,QVHUWHG�YDULDQWV�IRU�FRQVRQDQW�YHUEV�LV�KLJKHU�WKDQ�WKH�RQH�IRU�YRZHO�YHUEV��7KLV�

VXJJHVWV�WKDW�WKH�FKDQJH�RI�re�,QVHUWLRQ�VWDUWHG�ZLWK�FRQVRQDQW�YHUEV��DQG�KDV�GLIIXVHG�

WR�YRZHO�YHUEV�� �

2Q�WKH�DVVXPSWLRQ�WKDW�FKDQJHV�VSUHDG�JUDGXDOO\�DQG�WKH�UDWHV�RI�HDFK�LQQRYDWLYH�

YDULDQW�UHIOHFW�WKH�GHJUHH�RI�SURJUHVVLRQ��WKH�KLJKHU�WKH�UDWH�RI�DQ�LQQRYDWLYH�IRUP��WKH�

PRUH�DGYDQFHG�WKH�FKDQJH���WKH�RUGHU�RI�WKH�WKUHH�FKDQJHV�ZRXOG�EH�ar�'HOHWLRQ� !�

ra�'HOHWLRQ� !�re�,QVHUWLRQ��FRQVRQDQW�YHUEV�� !�re�,QVHUWLRQ��YRZHO�YHUEV���7KLV�LV�
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FRQVLVWHQW�ZLWK�WKH�SUHYLRXV�REVHUYDWLRQV��ar�'HOHWLRQ�KDV�EHHQ�REVHUYHG�VLQFH�WKH���WK�

FHQWXU\��ra�'HOHWLRQ�KDV�EHHQ�REVHUYHG�VLQFH�WKH�����V��DQG�re�,QVHUWLRQ�KDV�EHHQ�

REVHUYHG�VLQFH�WKH�����V��DIWHU�ZKLFK�LW�GLIIXVHG�WR�YRZHO�YHUEV��

�

�����&KURQRORJLFDO�WUDQVLWLRQ�

:LWK�WKH�FXUUHQW�GLVWULEXWLRQ�RI�WKH�SRWHQWLDO�IRUPV�LQ�PLQG��,�ZLOO�LQ�WXUQ�SUHVHQW�

WKH�FKURQRORJLFDO�WUDQVLWLRQ�RI�WKH�FKDQJHV��PRUH�VSHFLILFDOO\��,�ZLOO�GLVFXVV�KRZ�WKH�

FKDQJHV�KDYH�SURFHHGHG��)LJXUH���LOOXVWUDWHV�WKH�FKURQRORJLFDO�FKDQJHV�LQ�WKH�UDWHV�RI�

WKUHH�LQQRYDWLYH�IRUPV��DFFRUGLQJ�WR�WKH�ELUWK�\HDU�RI�VSHDNHUV�ZLWK����\HDU�LQFUHPHQWV��

7KH�UDWH�RI�re�,QVHUWHG�IRUPV�LV�QRW�SUHVHQWHG�VHSDUDWHO\�IRU�FRQVRQDQW�YHUEV�DQG�IRU�

YRZHO�YHUEV��DV�,�GLG�QRW�REWDLQ�VXIILFLHQW�QXPEHU�RI�WRNHQV�RI�re�,QVHUWHG�IRUPV��

�

�
)LJXUH����&KURQRORJLFDO�FKDQJHV�LQ�WKH�UDWHV�RI�LQQRYDWLYH�IRUPV����

�

$V�)LJXUH���VKRZV��DFURVV�HYHU\�ELUWK�\HDU�GHFDGH��WKH�UDWH�RI�ar�'HOHWHG�IRUPV�LV�

FRQVLVWHQWO\�WKH�KLJKHVW��WKH�UDWH�RI�ra�'HOHWHG�IRUPV�LV�WKH�QH[W�KLJKHVW��DQG�WKH�UDWH�RI�
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re�,QVHUWHG�IRUPV�LV�WKH�ORZHVW��7KH�UHVXOW�VXSSRUWV�WKH�RUGHU�RI�WKH�FKDQJHV��$OVR��WKH�

UDWH�RI�ra�'HOHWHG�IRUPV�JUDGXDOO\�ULVHV�DV�VSHDNHUV¶�ELUWK�\HDU�EHFRPHV�PRUH�UHFHQW��

7KLV�VXJJHVWV�WKDW�ra�'HOHWLRQ�LV�FXUUHQWO\�LQ�WKH�LQWHUPHGLDWH�VWDJH�RI�WKH�FKDQJH��7KH�

UDWHV�RI�RWKHU�LQQRYDWLYH�IRUPV��RQ�WKH�RWKHU�KDQG��DUH�FRQVLVWHQWO\�FORVH�WR������RU����

ZLWK�OLWWOH�IOXFWXDWLRQ��VXJJHVWLQJ�WKDW�WKH�FKDQJH�RI�ar�'HOHWLRQ�KDV�DOPRVW�ILQLVKHG��

DQG�WKH�FKDQJH�RI�re�,QVHUWLRQ�KDV�MXVW�EHJDQ��

7R�VXPPDUL]H��LQ�WKLV�VHFWLRQ�ZH�FRQILUPHG�WKH�RUGHU�RI�WKH�FKDQJHV�SURSRVHG�LQ�

WKH�SUHYLRXV�OLWHUDWXUH��ar�'HOHWLRQ�ZDV�REVHUYHG�ILUVW�IROORZHG�E\�ra�'HOHWLRQ��

VXEVHTXHQWO\��re�,QVHUWLRQ�DIIHFWHG�FRQVRQDQW�YHUEV��DQG�ILQDOO\�re�,QVHUWLRQ�GLIIXVHG�

LQWR�YRZHO�YHUEV��$V�LOOXVWUDWHG�LQ�)LJXUH����WKH�FKDQJH�LQ�WKH�SRWHQWLDO�VXIIL[�IROORZLQJ�

FRQVRQDQW�YHUE�VWHPV�LV�VXPPDUL]HG�DV�IROORZV��WKH�SRWHQWLDO�VXIIL[�RULJLQDOO\�WDNHV�WKH�

�are��IRUP��WKHQ�ar�'HOHWLRQ�DSSOLHV��UHVXOWLQJ�LQ�WKH��e��IRUP��DQG�ILQDOO\�re�,QVHUWLRQ�

DSSOLHV��UHVXOWLQJ�LQ�WKH��ere��IRUP� 6LPLODUO\��WKH�FKDQJH�LQ�YRZHO�YHUEV�LV�VXPPDUL]HG�

DV�IROORZV��7KH�SRWHQWLDO�VXIIL[�RULJLQDOO\�WDNHV�WKH��rare��IRUP��WKHQ�ra�'HOHWLRQ�DSSOLHV��

UHVXOWLQJ�LQ�WKH�-re��IRUP��DQG�ILQDOO\�re�,QVHUWLRQ�DSSOLHV��UHVXOWLQJ�LQ�WKH��rere��IRUP� 

%DVHG�RQ�WKH�UHVXOWV�RI�WKH�TXDQWLWDWLYH�DQDO\VLV��WKH�QH[W�VHFWLRQ�GLVFXVVHV�WKH�

XQGHUO\LQJ�PHFKDQLVP�WKDW�JRYHUQV�WKH�FKDQJHV��

�

�

�

�

�

�
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Change in the potential suffix attached to consonant verb stems 

� � � � � � � ar�'HOHWLRQ�� � � re�,QVHUWLRQ�

LN��µJR¶� LN�DUH�� �  !� LN�H��  !� LN�DUH��

QRP��µGULQN¶� QRP�DUH���  !� QRP�H��  !� QRP�DUH��

Change in the potential suffix attached to vowel verb stems 

� � � � � � � ra�'HOHWLRQ�� � � re�,QVHUWLRQ�

� PL��µVHH¶� PL�UDUH�� �  !� PL�UH��  !� PL�UHUH��

� WDEH��µHDW¶� WDEH�UDUH���  !� WDEH�UH��  !� WDEH�UHUH��

)LJXUH����&KDQJHV�LQ�WKH�SRWHQWLDO�VXIIL[HV�IRU�FRQVRQDQW�YHUEV�DQG�YRZHO�YHUEV�

�

���0RGHOLQJ�

7KLV�VHFWLRQ�SUHVHQWV�D�XQLILHG�PRGHO�RI�WKH�XQGHUO\LQJ�PHFKDQLVP�WKDW�JRYHUQV�

WKH�VHTXHQWLDO�FKDQJHV�LQ�SRWHQWLDO�IRUPV��)LUVWO\��,�SHUIRUP�WKH�SKDVH�E\�SKDVH�DQDO\VLV�

RI�WKH�FKDQJHV�DQG�WKH�FDXVHV��DQG�VXEVHTXHQWO\�SURSRVH�WKH�PRGHO�RI�WKH�FKDQJHV�LQ�

SRWHQWLDO�IRUPV�� �

�

�����)URP�3KDVH���WR�3KDVH����ar�'HOHWLRQ��

7R�EHJLQ�ZLWK��OHW�XV�FRQVLGHU�WKH�FKDQJH�IURP�3KDVH���WR�3KDVH����ZKHUH�

ar�'HOHWLRQ�FRPHV�LQWR�SOD\��$V�PHQWLRQHG�DERYH��LQ�WKH�ROGHVW�SDUDGLJP��3KDVH�����WKH�

SRWHQWLDO�IRUPV�IRU�FRQVRQDQW�YHUEV�WDNH�WKH�VDPH�VXIIL[�DV�SDVVLYH��KRQRULILF��DQG�

VSRQWDQHRXV�IRUPV���are����LQ�RWKHU�ZRUGV��D�VLQJOH�VXIIL[�KDG�IRXU�GLVWLQFW�PHDQLQJV��DV�

VKRZQ�LQ�7DEOH����

�
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7DEOH����9HUEDO�LQIOHFWLRQV�IRU�FRQVRQDQW�YHUEV��3KDVH��� !�3KDVH����

3KDVH� 0HDQLQJ� &RQVRQDQW�YHUE��H�J��ik-��

�� 3DVVLYH��+RQRULILF��6SRQWDQHRXV��3RWHQWLDO� � LN�DUH��

�

�� 3DVVLYH��+RQRULILF��6SRQWDQHRXV�

3RWHQWLDO�

� LN�DUH��

� LN�H���ar�'HOHWHG�

�

,Q�3KDVH����WKH�FRQVRQDQW�YHUEV�H[SUHVV�SDVVLYH��KRQRULILF��VSRQWDQHRXV��DQG�SRWHQWLDO�

PHDQLQJV�E\�WDNLQJ�WKH�VXIIL[��are���,Q�3KDVH����KRZHYHU��SDVVLYH��KRQRULILF�DQG�

VSRQWDQHRXV�IRUPV�UHPDLQ��are���RQ�WKH�RWKHU�KDQG��SRWHQWLDO�IRUPV�WKDW�KDYH�XQGHUJRQH�

ar�'HOHWLRQ�WDNH�WKH�ar�'HOHWHG�VXIIL[��e���7KDW�LV��GXH�WR�WKH�DSSOLFDWLRQ�RI�ar�'HOHWLRQ�

GULYHQ�E\�DQDORJLFDO�OHYHOLQJ��SRWHQWLDO�IRUPV�WRRN�VXIIL[�IRUPV�GLIIHUHQW�IURP�WKH�

SDVVLYH��KRQRULILF��DQG�VSRQWDQHRXV�IRUPV��$V�D�UHVXOW��WKH�VXIIL[�-are��WKDW�KDV�IRXU�

PHDQLQJV�LQ�3KDVH���KDV�WKUHH�PHDQLQJV�LQ�3KDVH����$W�WKH�VDPH�WLPH��WKH�SRWHQWLDO�

PHDQLQJ�LV�H[SUHVVHG�RQO\�E\�WKH�QHZ�VXIIL[��e���,QWURGXFLQJ�WKH�LQQRYDWLYH�SRWHQWLDO�

VXIIL[�UHGXFHG�WKH�QXPEHU�RI�PHDQLQJV�WKDW�HDFK�RI�WKH�VXIIL[HV�KDV��DQG�WKH�IRXU�

PHDQLQJV�LQYROYHG�LQ�D�VLQJOH�VXIIL[��are��LV�GLVDPELJXDWHG��7KHUHIRUH��ZH�FDQ�DUJXH�

WKDW�VHPDQWLF�GLVDPELJXDWLRQ�WULJJHUV�ar�'HOHWLRQ�DQG�WKH�FKDQJH�IURP�3KDVH���WR�3KDVH�

���

�

�����)URP�3KDVH���WR�3KDVH����ra�'HOHWLRQ��

,Q�WKH�FKDQJH�IURP�3KDVH���WR�3KDVH����ra�'HOHWLRQ�FRPHV�LQWR�SOD\� 7KH�

DSSOLFDWLRQ�RI�ar�'HOHWLRQ�FRQWULEXWHG�WR�VHPDQWLF�GLVDPELJXDWLRQ��EXW�DW�WKH�VDPH�WLPH�
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LW�FUHDWHG�WKH�ODUJHU�JDS�LQ�DOORPRUSK\�LQ�3KDVH����,Q�3KDVH����WKH�GLIIHUHQFH�EHWZHHQ�WKH�

SRWHQWLDO�VXIIL[HV�IRU�FRQVRQDQW�YHUEV�DQG�IRU�YRZHO�YHUEV�LV�RQO\�WKH�SUHVHQFH�DEVHQFH�

RI�LQLWLDO�r���are��IRU�FRQVRQDQW�YHUEV�DQG��rare��IRU�YRZHO�YHUEV���,Q�3KDVH����KRZHYHU��

WKH�GLIIHUHQFH�LV�WKH�SUHVHQFH�DEVHQFH�RI�WKUHH�VHJPHQWV�rar���e��IRU�FRQVRQDQW�YHUEV�

DQG��rare��IRU�YRZHO�YHUEV��DV�7DEOH���VKRZV��EHFDXVH�ar�'HOHWLRQ�GHOHWHG�WKH�VHJPHQWV�

ar�LQ��are��IRU�FRQVRQDQW�YHUEV��DQG�SURGXFHG�WKH�UHGXFHG�IRUP�-e��� �

�

7DEOH����9HUEDO�LQIOHFWLRQV��3KDVH��� !�3KDVH����

,QIOHFWLRQDO�IRUP� &RQVRQDQW�YHUE��H�J��ik-�� 9RZHO�YHUE��H�J��mi��

3UHVHQW�LQGLFDWLYH� � LN�X� � PL�UX�

,PSHUDWLYH� � LN�H� � PL�UR�

&RQGLWLRQDO� � LN�HED� � PL�UHED�

&DXVDWLYH� � LN�DVH�� � PL�VDVH��

3DVVLYH��+RQRULILF��6SRQWDQHRXV � LN�DUH�� � PL�UDUH��

3RWHQWLDO��3KDVH���� � LN�H���ar�'HOHWHG� � PL�UDUH��

�

3RWHQWLDO��3KDVH���� � LN�H���ar�'HOHWHG� PL�UH���ra�'HOHWHG��

�

6XEVHTXHQWO\��ra�'HOHWLRQ�ZDV�DSSOLHG�WR�YRZHO�YHUEV�LQ�3KDVH����Ra�'HOHWLRQ�

GHOHWHG�WKH�VHJPHQWV�ra�LQ��rare��IRU�YRZHO�YHUEV��DQG�SURGXFHG�WKH�UHGXFHG�IRUP�-re���

$V�D�UHVXOW��FRQVRQDQW�YHUEV�WDNH��e���DQG�YRZHO�YHUEV�WDNH��re���7KH�GLIIHUHQFH�ZDV�

DJDLQ�SXW�EDFN�LQ�SODFH��L�H���WKH�SUHVHQFH�DEVHQFH�RI�LQLWLDO�r�WKDW�LV�WKH�SDWWHUQ�

FRQVLVWHQW�ZLWK�RWKHU�LQIOHFWLRQDO�IRUPV��7KXV��ra�'HOHWLRQ�FUHDWHG�WKH�VWUDLJKWIRUZDUG�
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SDUDGLJP��ZKHUH�WKH�VXIIL[�DOORPRUSK\�LV�WKH�SUHVHQFH�DEVHQFH�RI�DQ�LQLWLDO�FRQVRQDQW��

,Q�RWKHU�ZRUGV��WKH�SRWHQWLDO�VXIIL[�IRU�YRZHO�YHUEV�ZDV�UHGXFHG�WR�-re���UHGXFLQJ�WKH�

GLVFUHSDQF\�EHWZHHQ�WKH�DOORPRUSKV�WR�WKH�SUHVHQFH�DEVHQFH�RI�DQ�LQLWLDO�FRQVRQDQW��DQG�

WKXV�LQFUHDVLQJ�FRQVLVWHQF\�DFURVV�WKH�HQWLUH�LQIOHFWLRQDO�SDUDGLJP��7KLV�LV�FRQVLVWHQW�

ZLWK�SUHYLRXV�UHVHDUFK�RQ�DQDORJLFDO�OHYHOLQJ��)XNXVKLPD��������,WR�	�0HVWHU��������

0DWVXGD��������3DXO�����������7KHUHIRUH��ZH�FDQ�DUJXH�WKDW�DQDORJLFDO�OHYHOLQJ�WULJJHUV�

ar�'HOHWLRQ�DQG�WKH�FKDQJH�IURP�3KDVH���WR�3KDVH����

,Q�DGGLWLRQ�WR�DQDORJLFDO�OHYHOLQJ��ra�'HOHWLRQ�LV�DOVR�DVVRFLDWHG�ZLWK�VHPDQWLF�

GLVDPELJXDWLRQ��6LPLODU�WR�WKH�LQIOHFWLRQV�IRU�FRQVRQDQW�YHUEV��WKH�SRWHQWLDO�IRUPV�IRU�

YRZHO�YHUEV�DOVR�WDNH�WKH�VDPH�VXIIL[�DV�SDVVLYH��KRQRULILF��DQG�VSRQWDQHRXV�IRUPV�

��rare����LQ�RWKHU�ZRUGV��D�VLQJOH�VXIIL[�KDG�IRXU�GLVWLQFW�PHDQLQJV��DV�VKRZQ�LQ�7DEOH����

�

7DEOH����9HUEDO�LQIOHFWLRQV�IRU�YRZHO�YHUEV��3KDVH��� !�3KDVH����

3KDVH� 0HDQLQJ� &RQVRQDQW�YHUE��H�J��mi-��

�� 3DVVLYH��+RQRULILF��6SRQWDQHRXV��3RWHQWLDO� � PL�UDUH��

�

�� 3DVVLYH��+RQRULILF��6SRQWDQHRXV�

3RWHQWLDO�

� PL�UDUH��

� PL�UH���ra�'HOHWHG�

�

,Q�3KDVH����WKH�VXIIL[��rare��IROORZLQJ�D�FRQVRQDQW�YHUE�H[SUHVVHG�IRXU�PHDQLQJV��

,Q�3KDVH����KRZHYHU��SDVVLYH��KRQRULILF�DQG�VSRQWDQHRXV�IRUPV�VWLOO�WRRN��rare���EXW�

SRWHQWLDO�IRUPV�WKDW�KDG�XQGHUJRQH�ra�'HOHWLRQ�WRRN�WKH�ra�'HOHWHG�VXIIL[��re���7KDW�LV��

GXH�WR�WKH�DSSOLFDWLRQ�RI�ra�'HOHWLRQ�GULYHQ�E\�DQDORJLFDO�OHYHOLQJ��SRWHQWLDO�IRUPV�WRRN�
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VXIIL[�IRUPV�GLIIHUHQW�IURP�WKH�SDVVLYH��KRQRULILF��DQG�VSRQWDQHRXV�IRUPV��$V�D�UHVXOW��

WKH�VXIIL[�-rare���ZKLFK�KDG�IRXU�PHDQLQJV�LQ�3KDVH����RQO\�KDG�WKUHH�PHDQLQJV�LQ�3KDVH�

���$W�WKH�VDPH�WLPH��WKH�SRWHQWLDO�PHDQLQJ�LV�H[SUHVVHG�RQO\�E\�WKH�QHZ�VXIIL[��re���

,QWURGXFLQJ�WKH�LQQRYDWLYH�SRWHQWLDO�VXIIL[�UHGXFHG�WKH�QXPEHU�RI�PHDQLQJV�WKDW�HDFK�RI�

WKH�VXIIL[HV�KDV��DQG�WKH�IRXU�PHDQLQJV�LQYROYHG�LQ�D�VLQJOH�VXIIL[��rare��LV�

GLVDPELJXDWHG��)XNXVKLPD��������,WR�	�0HVWHU���������7KHUHIRUH��ZH�FDQ�DUJXH�WKDW�

VHPDQWLF�GLVDPELJXDWLRQ�LV�DVVRFLDWHG�ZLWK�ra�'HOHWLRQ�DQG�WKH�FKDQJH�IURP�3KDVH���WR�

3KDVH����

�

�����)URP�3KDVH���WR�3KDVH����re�,QVHUWLRQ�IRU�FRQVRQDQW�YHUEV��

7KH�FKDQJH�IURP�3KDVH���WR�3KDVH���LV�GULYHQ�E\�re�,QVHUWLRQ��7UDGLWLRQDOO\��WKH�

GLIIHUHQFH�LQ�SRWHQWLDO�PHDQLQJ�LV�QRW�H[SUHVVHG�E\�VXIIL[HV��+RZHYHU��re�,QVHUWLRQ�

HQKDQFHV�WKH�SRWHQWLDOLW\�H[SUHVVHG�E\�SRWHQWLDO�IRUPV��7KDW�LV��WKH�SRWHQWLDO�PHDQLQJ�

H[SUHVVHG�E\�SRWHQWLDO�IRUPV�ZLWK�re�'HOHWHG�VXIIL[�VXFK�DV�ik-ere��LV�PRUH�FOHDUO\�

XQGHUVWRRG�E\�KHDUHUV��,QRXH�	�<DULPL]X����������� $V�VKRZQ�LQ�7DEOH����LQ�3KDVH����WKH�

VXIIL[�IROORZLQJ�D�FRQVRQDQW�YHUE�VWHP�GRHV�QRW�PDNH�D�GLVWLQFWLRQ�EHWZHHQ�SRWHQWLDO�

PHDQLQJV��XVLQJ��e��UHJDUGOHVV�RI�WKH�SRWHQWLDOLW\�  

�

�

�

�

�

�
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7DEOH����9HUEDO�LQIOHFWLRQV�IRU�FRQVRQDQW�YHUEV��3KDVH��� !�3KDVH����

3KDVH� 0HDQLQJ� &RQVRQDQW�YHUE��H�J��ik-��

�� �(QKDQFHG��3RWHQWLDO� � LN�H��

�

�� 3RWHQWLDO�

(QKDQFHG�3RWHQWLDO�

� LN�H��

LN�HUH���re�,QVHUWHG��

�

,Q�3KDVH����WKH�VXIIL[�IROORZLQJ�FRQVRQDQW�YHUE�VWHPV�H[SUHVVHV�SRWHQWLDO�DV�ZHOO�

DV�HQKDQFHG�SRWHQWLDO�PHDQLQJV�E\�WDNLQJ�WKH�VXIIL[��e���,Q�3KDVH����KRZHYHU��WKH�

SRWHQWLDO�IRUPV�UHPDLQ�DV��e���ZKLOH�WKH�HQKDQFHG�SRWHQWLDO�IRUPV�WKDW�KDYH�XQGHUJRQH�

re�,QVHUWLRQ�WDNH�WKH�re�,QVHUWHG�VXIIL[��ere���7KDW�LV��GXH�WR�WKH�DSSOLFDWLRQ�RI�

re�,QVHUWLRQ��HQKDQFHG�SRWHQWLDO�IRUPV�EHFRPH�XQLTXH��$V�D�UHVXOW��WKH�VXIIL[�-e��WKDW�

KDG�WZR�PHDQLQJV�LQ�3KDVH���KDV�RQO\�D�VLQJOH�PHDQLQJ�LQ�3KDVH����$W�WKH�VDPH�WLPH��

WKH�HQKDQFHG�SRWHQWLDO�PHDQLQJ�LV�H[SUHVVHG�E\�WKH�QHZ�VXIIL[��ere���,QWURGXFLQJ�WKH�

LQQRYDWLYH�SRWHQWLDO�VXIIL[�UHGXFHG�WKH�QXPEHU�RI�PHDQLQJV�WKDW�HDFK�RI�WKH�VXIIL[HV�KDV��

UHVXOWLQJ�LQ�re�,QVHUWLRQ�FUHDWLQJ�D�FRQWUDVW�LQ�SRWHQWLDO�PHDQLQJ��7KHUHIRUH��ZH�FDQ�

DUJXH�WKDW�VHPDQWLF�GLVDPELJXDWLRQ�DJDLQ�FDXVHV�re�,QVHUWLRQ�DQG�WKH�FKDQJH�IURP�3KDVH�

��WR�3KDVH����

�

�����)URP�3KDVH���WR�3KDVH����re�,QVHUWLRQ�IRU�YRZHO�YHUEV��

Re�,QVHUWLRQ�DOVR�WULJJHUV�WKH�FKDQJH�IURP�3KDVH���WR�3KDVH��� 7KH�DSSOLFDWLRQ�RI�

re�,QVHUWLRQ�WR�FRQVRQDQW�YHUEV�FRQWULEXWHG�WR�VHPDQWLF�GLVDPELJXDWLRQ��EXW�DW�WKH�VDPH�

WLPH�LW�FUHDWHG�DQ�LGLRV\QFUDWLF�DOORPRUSK\�LQ�3KDVH����,Q�3KDVH����WKH�GLIIHUHQFH�
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EHWZHHQ�WKH�SRWHQWLDO�VXIIL[HV�IRU�FRQVRQDQW�YHUEV�DQG�IRU�YRZHO�YHUEV�LV�RQO\�WKH�

SUHVHQFH�DEVHQFH�RI�LQLWLDO�r���e��IRU�FRQVRQDQW�YHUEV�DQG��re��IRU�YRZHO�YHUEV���,Q�3KDVH�

���KRZHYHU��WKH�GLIIHUHQFH�LV�WKH�SUHVHQFH�DEVHQFH�RI�WKH�LQLWLDO�YRZHO��XQOLNH�RWKHU�

LQIOHFWLRQDO�IRUPV���ere��IRU�FRQVRQDQW�YHUEV�DQG��re��IRU�YRZHO�YHUEV���EHFDXVH�

re�,QVHUWLRQ�LQVHUWHG�WKH�V\OODEOH�re�LQWR�WKH�VXIIL[�e��IRU�FRQVRQDQW�YHUEV��SURGXFLQJ�

-ere��� �

�

7DEOH����9HUEDO�LQIOHFWLRQV��3KDVH��� !�3KDVH����

,QIOHFWLRQDO�IRUP� &RQVRQDQW�YHUE��H�J��ik-�� 9RZHO�YHUE��H�J��mi��

3UHVHQW�LQGLFDWLYH� � LN�X� � PL�UX�

,PSHUDWLYH� � LN�H� � PL�UR�

&RQGLWLRQDO� � LN�HED� � PL�UHED�

&DXVDWLYH� � LN�DVH�� � PL�VDVH��

3DVVLYH��+RQRULILF��6SRQWDQHRXV � LN�DUH�� � PL�UDUH��

3RWHQWLDO��3KDVH���� LN�HUH���re�,QVHUWHG�� PL�UH���ra�'HOHWHG��

�

3RWHQWLDO��3KDVH���� LN�HUH���re�,QVHUWHG�� PL�UHUH���re�,QVHUWHG�

�

6XEVHTXHQWO\��re�,QVHUWLRQ�ZDV�DSSOLHG�WR�YRZHO�YHUEV�LQ�3KDVH����Re�,QVHUWLRQ�

DJDLQ�LQVHUWHG�WKH�V\OODEOH�re�WR��re�IRU�YRZHO�YHUEV��DQG�SURGXFHG�WKH�LQQRYDWLYH�VXIIL[�

-rere���$V�D�UHVXOW��FRQVRQDQW�YHUEV�WDNH��ere���DQG�YRZHO�YHUEV�WDNH��rere���7KH�

GLIIHUHQFH�ZDV�DJDLQ�SXW�EDFN�LQ�SODFH��L�H���WKH�SUHVHQFH�DEVHQFH�RI�LQLWLDO�r�WKDW�LV�WKH�

SDWWHUQ�FRQVLVWHQW�ZLWK�RWKHU�LQIOHFWLRQDO�IRUPV��7KXV��re�,QVHUWLRQ�DOVR�FUHDWHG�WKH�
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VWUDLJKWIRUZDUG�SDUDGLJP��ZKHUH�WKH�VXIIL[�DOORPRUSK\�LV�WKH�SUHVHQFH�DEVHQFH�RI�DQ�

LQLWLDO�FRQVRQDQW��,Q�RWKHU�ZRUGV��WKH�SRWHQWLDO�VXIIL[�IRU�YRZHO�YHUEV�ZDV�PRGLILHG�WR�

-rere���WR�UHGXFH�WKH�GLVFUHSDQF\�EHWZHHQ�WKH�DOORPRUSKV�WR�WKH�SUHVHQFH�DEVHQFH�RI�DQ�

LQLWLDO�FRQVRQDQW��DQG�WKXV�LQFUHDVLQJ�FRQVLVWHQF\�DFURVV�WKH�HQWLUH�LQIOHFWLRQDO�SDUDGLJP��

7KHUHIRUH��ZH�FDQ�DJDLQ�DUJXH�WKDW�DQDORJLFDO�OHYHOLQJ�FDXVHV�re�,QVHUWLRQ�DQG�WKH�

FKDQJH�IURP�WKH�3KDVH���WR�3KDVH����

,Q�DGGLWLRQ�WR�DQDORJLFDO�OHYHOLQJ��re�,QVHUWLRQ�LV�DOVR�DVVRFLDWHG�ZLWK�VHPDQWLF�

GLVDPELJXDWLRQ��7KDW�LV��re�,QVHUWLRQ�FUHDWHG�WKH�FRQWUDVW�LQ�SRWHQWLDO�PHDQLQJ�DOVR�IRU�

YRZHO�YHUEV��DV�VKRZQ�LQ�7DEOH����  

�

7DEOH����9HUEDO�LQIOHFWLRQV�IRU�FRQVRQDQW�YHUEV��3KDVH��� !�3KDVH����

3KDVH� 0HDQLQJ� 9RZHO�YHUE��H�J��mi-��

�� �(QKDQFHG��3RWHQWLDO� � PL�UH��

�

�� 3RWHQWLDO�

(QKDQFHG�3RWHQWLDO�

� PL�UH��

PL�UHUH���re�,QVHUWHG�

�

,Q�3KDVH����WKH�FRQVRQDQW�YHUEV�H[SUHVV�SRWHQWLDO�DV�ZHOO�DV�HQKDQFHG�SRWHQWLDO�

PHDQLQJV�E\�WDNLQJ�WKH�VXIIL[��re���,Q�3KDVH����KRZHYHU��SRWHQWLDO�IRUPV�UHPDLQ�DV��re���

ZKLOH�WKH�HQKDQFHG�SRWHQWLDO�IRUPV�WKDW�KDYH�XQGHUJRQH�re�,QVHUWLRQ�WDNH�WKH�re�,QVHUWHG�

VXIIL[��rere���7KDW�LV��GXH�WR�WKH�DSSOLFDWLRQ�RI�re�,QVHUWLRQ��HQKDQFHG�SRWHQWLDO�IRUPV�

EHFRPH�XQLTXH��$V�D�UHVXOW��WKH�VXIIL[�-re��WKDW�KDG�WZR�PHDQLQJV�LQ�3KDVH���KDV�RQO\�D�

VLQJOH�PHDQLQJ�LQ�3KDVH����$W�WKH�VDPH�WLPH��WKH�HQKDQFHG�SRWHQWLDO�PHDQLQJ�LV�
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H[SUHVVHG�E\�WKH�QHZ�VXIIL[��rere���,QWURGXFLQJ�WKH�LQQRYDWLYH�SRWHQWLDO�VXIIL[�UHGXFHG�

WKH�QXPEHU�RI�PHDQLQJV�WKDW�HDFK�RI�WKH�VXIIL[HV�KDV��UHVXOWLQJ�LQ�re�,QVHUWLRQ�FUHDWLQJ�D�

FRQWUDVW�LQ�SRWHQWLDO�PHDQLQJ��7KHUHIRUH��ZH�FDQ�DUJXH�WKDW�VHPDQWLF�GLVDPELJXDWLRQ�LV�

DJDLQ�DVVRFLDWHG�ZLWK�re�,QVHUWLRQ�DQG�WKH�FKDQJH�IURP�3KDVH���WR�3KDVH����

�

�����0HFKDQLVP�

,Q�WKLV�VHFWLRQ��ZH�ZLOO�FRQVLGHU�WKH�XQGHUO\LQJ�PHFKDQLVP�WKDW�JRYHUQV�WKH�

VHTXHQWLDO�FKDQJHV�E\�VXPPDUL]LQJ�WKH�UHVXOWV�RI�WKH�DQDO\VLV�LQ�WKH�SUHYLRXV�VHFWLRQV��

7KH�SDWWHUQ�LQ�WKH�VHTXHQWLDO�FKDQJHV�LV�VXPPDUL]HG�DV�VKRZQ�LQ�7DEOH�����

�

7DEOH�����6XPPDU\�RI�VHTXHQWLDO�FKDQJHV�

3KDVH� &RQVRQDQW�YHUE�

�H�J��ik���nom-��

9RZHO�YHUE�

�H�J��mi-��tabe���

0DLQ�IDFWRU�

�� �DUH�� �UDUH�� 1$�

�� �H���ar�'HOHWHG�� �UDUH�� � VHPDQWLF�GLVDPELJXDWLRQ�

�� �H�� �UH���ra�'HOHWHG�� DQDORJLFDO�OHYHOLQJ�

�� �HUH���re�,QVHUWHG�� �UH�� VHPDQWLF�GLVDPELJXDWLRQ�

�� � � �HUH�� �UHUH���re�,QVHUWHG�� DQDORJLFDO�OHYHOLQJ�

�

7KH�ILUVW�FKDQJH�IURP�3KDVH���WR�3KDVH����PRWLYDWHG�E\�VHPDQWLF�GLVDPELJXDWLRQ��

DIIHFWHG�FRQVRQDQW�YHUEV��DQG�UHQGHUV�WKH�LQQRYDWLYH�SRWHQWLDO�VXIIL[��e��WKURXJK�WKH�

GHOHWLRQ�RI�WKH�VHJPHQWV�ar�IURP��are���ar�'HOHWLRQ���SURGXFLQJ�ar�'HOHWHG�IRUPV��VXFK�

DV�ik-e��DQG�nom-e���6KLEX\D��������<DPDJXFKL�DQG�$NLPRWR���������7KH�VHFRQG�
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FKDQJH�IURP�3KDVH���WR�3KDVH����PDLQO\�PRWLYDWHG�E\�DQDORJLFDO�OHYHOLQJ��3DXO���������

LQ�WXUQ�DIIHFWHG�YRZHO�YHUEV��DQG�UHQGHUV�WKH�LQQRYDWLYH�SRWHQWLDO�VXIIL[��re��WKURXJK�WKH�

GHOHWLRQ�RI�WKH�V\OODEOH�ra�IURP��rare���ra�'HOHWLRQ���SURGXFLQJ�WKH�SRWHQWLDO�IRUPV��VXFK�

DV�mi-re��DQG�tabe-re���)XNXVKLPD��������,WR�	�0HVWHU��������0DWVXGD���������7KH�WKLUG�

FKDQJH�IURP�3KDVH���WR�3KDVH����PRWLYDWHG�E\�VHPDQWLF�GLVDPELJXDWLRQ��DIIHFWHG�

FRQVRQDQW�YHUEV��DQG�UHQGHUV�WKH�LQQRYDWLYH�SRWHQWLDO�VXIIL[��ere��WKURXJK�WKH�LQVHUWLRQ�

RI�WKH�V\OODEOH�re�WR��e���re�,QVHUWLRQ���UHVXOWLQJ�LQ�WKH�SRWHQWLDO�IRUPV��VXFK�DV�ik-ere��

DQG�nom-ere���Re�,QVHUWLRQ�VXEVHTXHQWO\�GLIIXVHG�WR�YRZHO�YHUEV�PRWLYDWHG�PDLQO\�E\�

DQDORJLFDO�OHYHOLQJ��DQG�UHQGHUV�WKH�LQQRYDWLYH�SRWHQWLDO�VXIIL[��rere�WKURXJK�WKH�

LQVHUWLRQ�RI�WKH�V\OODEOH�re�LQWR�WKH�VXIIL[��re���re�,QVHUWLRQ���\LHOGLQJ�WKH�SRWHQWLDO�IRUPV�

VXFK�DV�mi-rere��DQG�tabe-rere���,QRXH�DQG�<DULPL]X���������7R�VXPPDUL]H�WKHVH�

SURFHVVHV��VHPDQWLF�GLVDPELJXDWLRQ�LQ�FRQVRQDQW�YHUEV�FUHDWHV�WKH�ODUJHU�JDS�LQ�

DOORPRUSK\��VXEVHTXHQWO\��DQDORJLFDO�OHYHOLQJ�LQ�YRZHO�YHUEV�RSWLPL]HV�WKH�SDUDGLJP��

WKDW�LV��LW�UHRUJDQL]HV�WKH�SDUDGLJP�LQ�RUGHU�WR�UHGXFH�WKH�LQFUHDVHG�GLVFUHSDQF\�EHWZHHQ�

SRWHQWLDO�IRUPV�RI�FRQVRQDQW�YHUEV�DQG�RI�YRZHO�YHUEV�FDXVHG�E\�WKH�SUHFHGLQJ�

FKDQJH��� 7KXV��,�SURSRVH�WKDW�WKH�XQGHUO\LQJ�PHFKDQLVP�JRYHUQLQJ�WKH�VHTXHQWLDO�

FKDQJHV�LV�WKH�F\FOLF�DSSOLFDWLRQ�RI�WKLV�WZR�VWHS�SURFHVV��

�

���&RQFOXVLRQ�

,Q�WKLV�SDSHU��,�PRGHOHG�WKH�VHTXHQWLDO�FKDQJHV�RI�SRWHQWLDO�IRUPV�LQ�-DSDQHVH��,Q�

WKH�TXDQWLWDWLYH�DQDO\VLV�XVLQJ�WKH�&6-��,�FRQILUPHG�WKH�RUGHU�RI�WKH�FKDQJHV��7KH�

GLDFKURQLF�SDWWHUQ�LV�VXPPDUL]HG�DV�IROORZV��ILUVW��VHPDQWLF�GLVDPELJXDWLRQ�WULJJHUV�WKH�

FKDQJH�LQ�FRQVRQDQW�YHUEV��DQG�LW�H[SDQGV�WKH�JDS�LQ�WKH�LQIOHFWLRQDO�SDUDGLJP��WKHQ�
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DQDORJLFDO�OHYHOLQJ�WULJJHUV�WKH�FKDQJH�LQ�YRZHO�YHUEV��DQG�UHRUJDQL]HV�DQG�RSWLPL]HV�

WKH�LQIOHFWLRQDO�SDUDGLJP��7KLV�WZR�VWHS�SURFHVV�LV�WKH�SULQFLSOH�WKDW�JRYHUQV�WKH�

VHTXHQWLDO�FKDQJHV��$GGLWLRQDOO\��VHPDQWLF�GLVDPELJXDWLRQ�DSSOLHV�ILUVW��DQG�EUHDNV�WKH�

EDODQFHG�SDUDGLJP��WKLV�LPSOLHV�WKDW�WKH�IRUFHV�PRWLYDWLQJ�VHPDQWLF�GLVDPELJXDWLRQ�DUH�

VWURQJHU�WKDQ�WKRVH�PRWLYDWLQJ�DQDORJLFDO�OHYHOLQJ�RU�SDUDGLJP�XQLIRUPLW\��,I�WKH�

VHTXHQFH�WKDW�,�SURSRVH�LV�FRUUHFW��WKHQ�ZH�FDQ�SUHGLFW�WKDW�WKH�QH[W�VWHS�LQ�WKH�FKDQJH�

ZLOO�EH�VHPDQWLF�GLVDPELJXDWLRQ�LQ�FRQVRQDQW�YHUEV��DIWHU�ZKLFK�DQDORJLFDO�OHYHOLQJ�LQ�

YRZHO�YHUEV�ZLOO�IROORZ��,Q�VXPPDU\��WKLV�SDSHU�GHPRQVWUDWHG�WKH�SDWWHUQ�ZLWK�ZKLFK�

WKH�YHUEDO�LQIOHFWLRQDO�SDUDGLJP�VHTXHQWLDOO\�FKDQJHV��DQG�SRLQWHG�RXW�WKH�URRW�FDXVHV�RI�

WKH�FKDQJHV��

,�FRQFOXGH�E\�DUJXLQJ�WKDW�WKH�ILQGLQJV�RI�WKLV�FRUSXV�EDVHG�VWXG\�FRXOG�QRW�KDYH�

EHHQ�REWDLQHG�E\�PRUH�WUDGLWLRQDO��L�H���LQWXLWLRQ�EDVHG�DQG�GLFWLRQDU\�EDVHG��VWXGLHV��

7KLV�HPSKDVL]HV�WKH�LPSRUWDQFH�RI�WDNLQJ�D�YDULHW\�RI�DSSURDFKHV�LQ�OLQJXLVWLF�UHVHDUFK��

�

5HIHUHQFHV�

$RNL�� +LURIXPL�� ������� .DQRRGRRVKL�QR� VHHULWVX�QLWVXLWH� >2Q� WKH� HPHUJHQFH� RI�

SRWHQWLDO�YHUEV@�Gobun Kenkyuu�>5HVHDUFK�RQ�ODQJXDJH�DQG�OLWHUDWXUH@������������

%DLOH\�� *X\�� ������� 5HDO� DQG� DSSDUHQW� WLPH�� ,Q� &KDPEHUV�� -�.��� 7UXGJLOO�� 3HWHU�� 	�

6FKLOOLQJ�(VWHV�1DWDOLH��(GV����The Handbook of Language Variation and Change��

�SS������������2[IRUG��%ODFNZHOO��

%ORFK�� %HUQDUG�� ������� 6WXGLHV� RQ� FROORTXLDO� -DSDQHVH�� ,,� 6\QWD[�� Language�� ����

���������

�
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)XNXVKLPD��.D]XKLNR���������&RQVSLUDF\�RI�WKH�IRUP�DQG�IXQFWLRQ�IRU�RSWLPL]DWLRQ�RI�

ODQJXDJH�FKDQJH��Journal of East Asian Linguistics������������

+LEL\D��-XQNR���������.RWRED�QR�\XUH�>9DULDWLRQ� LQ� ODQJXDJHV@�� ,Q�7KH�'HSDUWPHQW�RI�

/LQJXLVWLFV�� 6RSKLD� 8QLYHUVLW\� �(G���� Gengo kenkyuu-no susume� >$Q�

HQFRXUDJHPHQW�RI�OLQJXLVWLF�UHVHDUFK@���SS����������7RN\R��6RSKLD�8QLYHUVLW\��

,QRXH��)XPLR��������Nihongo watching�>-DSDQHVH�ZDWFKLQJ@��7RN\R��,ZDQDPL��

,QRXH�� )XPLR� 	� .DQHWDND� <DULPL]X�� ������� Jiten-Atarashii Nihongo >'LFWLRQDU\��

,QQRYDWLYH�-DSDQHVH@��7RN\R��7R\R�6KRULQ��

,WR�� -XQNR�� �������$� SURVRGLF� WKHRU\� RI� HSHQWKHVLV��Natural Language and Linguistic 

Theory��������������

,WR�� -XQNR� 	� $UPLQ� 0HVWHU�� ������� 0RUSKRORJLFDO� &RQWUDVW� DQG� 0HUJHU�� 5DQXNL� LQ�

-DSDQHVH��Journal of Japanese Linguistics���������������

.DQGD��6XPLNR�� �������0LUHUX��'HUHUX��.DQRRK\RRJHQ�QR�XJRNL� >7UHQGV� LQ� SRWHQWLDO�

H[SUHVVLRQV� VXFK� DV�mireru� DQG�dereru@�� ,Q�.HQML�0RULRND� �(G����Koogo bumpoo 

kooza 3: yureteiru bumpoo� >&RXUVHV� LQ� FROORTXLDO� JUDPPDU� ��� YDULDWLRQ� LQ�

JUDPPDU@���SS����������7RN\R��0HLML�6\RLQ��

.LQVXL�� 6DWRVKL�� �������5DQXNL� NRWRED�QR� UHNLVKLWHNL� NHQN\XX� >+LVWRULFDO� UHVHDUFK� RQ�

ra�'HOHWLRQ@��Gengo�>/DQJXDJH@����������������

.RNXULWVX�.RNXJR�.HQN\XXMR���������Nihongo hanashikotoba koopasu�>7KH�&RUSXV�RI�

6SRQWDQHRXV�-DSDQHVH@��9HUVLRQ����'DWDEDVH�� �

.XER]RQR��+DUXR�� �������7KH�PRUD�DQG�V\OODEOH�VWUXFWXUH� LQ�-DSDQHVH��HYLGHQFH�IURP�

VSHHFK�HUURUV��Language and Speech������������������

�
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/DEUXQH�� /DXUHQFH�� ������� The Phonology of Japanese�� 2[IRUG�� 2[IRUG� 8QLYHUVLW\�

3UHVV��

0DHNDZD��.LNXR���������1LKRQJR�KDQDVKLNRWRED�NRRSDVX�QR�JDL\RR�>2YHUYLHZ�RI�WKH�

&RUSXV� RI� 6SRQWDQHRXV� -DSDQHVH@�� Nihongo Kagaku >-DSDQHVH� OLQJXLVWLFV@�� ����

���������

0DWVXGD��.HQMLUR���������'LVVHFWLQJ�DQDORJLFDO�OHYHOLQJ�TXDQWLWDWLYHO\��7KH�FDVH�RI�WKH�

LQQRYDWLYH�SRWHQWLDO�VXIIL[�LQ�7RN\R�-DSDQHVH��Language Variation and Change�����

������

1DNDPXUD��0LFKLR���������.RUHUX��PLUHUX��WDEHUHUX�QDGRWRLX�LLNDWD�QLWVXLWHQR�RERHJDNL�

>1RWHV�RQ�H[SUHVVLRQV�VXFK�DV�koreru��mireru��DQG� tabereru@�� ,Q�.LQGDLFKL�KDNDVH�

NRNLNLQHQ� URPEXQ� KHQV\XX� NDQNRRNDL� �(G����Kindaichi hakase kokikinen gengo, 

minzoku ronsoo�>)HVWVFKULIW�LQ�OLQJXLVWLFV�DQG�HWKQRORJ\�LQ�KRQRU�RI�'U��.LQGDLFKL@��

�SS������������7RN\R��6DQVHLGRR��

3DXO�� +HUPDQQ�� ������� Principles of the history of language�� �WUDQVODWHG� E\� 6WURQJ��

+HUEHUW�$���&ROOHJH�3DUN��0'��0F*URWK�3XEOLVKLQJ�&RPSDQ\��

6DQR�� 6KLQ�,FKLUR�� ������� *HQGDLQLKRQJR�QR� YRLVX�QLRNHUX� VKLQNRRW\XX�QR�

JHQJRKHQND�QLNDQVXUX� VXXU\RRWHNL� NHQN\XX�� 5DQXNLNRWRED�� VDLUHNRWRED��

UHWDVXNRWRED�R� UHLWRVKLWH� >4XDQWLWDWLYH� DQDO\VLV� RI� RQJRLQJ� OLQJXLVWLF� FKDQJHV� LQ�

JUDPPDWLFDO� YRLFH� LQ� PRGHUQ� -DSDQHVH�� &DVHV� RI� sa�,QVHUWLRQ�� ra�'HOHWLRQ�� DQG�

re�,QVHUWLRQ@��Sophia Linguistica���������±�����

6DQR�� 6KLQ�,FKLUR�� ������� 5HDO�WLPH� GHPRQVWUDWLRQ� RI� WKH� LQWHUDFWLRQ� DPRQJ� LQWHUQDO��

DQG� H[WHUQDO� IDFWRUV� LQ� ODQJXDJH� FKDQJH�� $� FRUSXV� VWXG\�� Gengo Kenkyuu�

>/LQJXLVWLF�5HVHDUFK@�������������
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6DWR�� .L\RML� �(G���� ������� Kokugogaku kenkyuu jiten� >'LFWLRQDU\� RI� WKH� VWXG\� RI�

-DSDQHVH�ODQJXDJH@��7RN\R��0HLML�6\RLQ��

6KLEX\D�� .DWVXPL�� ������� Nihongo kanoohyoogen-no syosoo-to hatten� >$VSHFWV� DQG�

GHYHORSPHQW�RI�SRWHQWLDO�H[SUHVVLRQV�LQ�-DSDQHVH@��'RFWRUDO�GLVVHUWDWLRQ��8QLYHUVLW\�

RI�2VDND��

6KLRGD�� 7DNHKLUR�� ������� .RWRED�� NRWRED�� NRWRED�� UDQXNL�NDUD� UHWDVX�H� >/DQJXDJH��

ODQJXDJH�� DQG� ODQJXDJH�� )URP� ra�'HOHWLRQ� WR� re�,QVHUWLRQ@�� Hoosookenkyuu-to 

tyoosa�>%URDGFDVW�UHVHDUFK@�������������

6KLQ�� 6RMXQJ�� ������� /LQJXLVWLF� YV�� H[WUD�OLQJXLVWLF� GHWHUPLQDQWV� RI� UH�WDVX� YHUE�

IUHTXHQFLHV�� $� FRPSDULVRQ� RI� QDWLYH� VSHDNHUV� YV�� -DSDQHVH� ODQJXDJH� OHDUQHUV��

Mathematical Linguistics������������������

<DPDJXFKL�� $NLKR� 	� 0RULKLGH� $NLPRWR� �(GV���� ������� Nihongo bumpoo daijiten 

>'LFWLRQDU\�RI�-DSDQHVH�JUDPPDU@��7RN\R��0HLML�6\RLQ��

�

$SSHQGL[��/LVW�RI�DEEUHYLDWLRQV�

$&&��DFFXVDWLYH�� $8;��DX[LOLDU\� � &21'��FRQGLWLRQDO� �

&23��FRSXOD� � '$7��GDWLYH� � *(1��JHQLWLYH� � �

/2&��ORFDWLYH� � � 120��QRPLQDWLYH� 13,��QHJDWLYH�SRODULW\�LWHP�

32/��SROLWH�IRUP�� 327��SRWHQWLDO� � 7(��te�IRUP�RI�WKH�YHUE� �

723��WRSLF�PDUNHU�

�

                                                  
�,�ZRXOG�OLNH�WR�WKDQN�.HYLQ�+HIIHUQDQ��DQG�WKH�SDUWLFLSDQWV�RI�WKH���WK�,QWHUQDWLRQDO�&RQJUHVV�RI�
/LQJXLVWV�IRU�WKHLU�LQYDOXDEOH�FRPPHQWV��,�DP�DOVR�JUDWHIXO�WR�WKH�PHPEHUV�RI�WKH�6ZLVV�/LQJXLVWLFV�
6RFLHW\�DQG�RI�WKH�8QLYHUVLW\�RI�*HQHYD�IRU�WKHLU�KHOS�RUJDQL]LQJ�WKH�FRQIHUHQFH��$Q\�UHPDLQLQJ�
IDXOWV�DUH��RI�FRXUVH��PLQH��
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�� 7KH�FDXVDWLYH��SDVVLYH��KRQRULILF��DQG�VSRQWDQHRXV�IRUPV�DUH�IROORZHG�E\�WKH�VXIIL[HV�VXFK�DV���r�u�
�SUHVHQW�LQGLFDWLYH��DQG��ta��SDVW���ZKLOH�WKH�SUHVHQW�LQGLFDWLYH��LPSHUDWLYH��DQG�FRQGLWLRQDO�IRUPV�GR�
QRW��
�� 6WDQGDUG�-DSDQHVH�LV�D�FRQVHUYDWLYH�YDULHW\�EDVHG�RQ�WKH�ZULWWHQ�ODQJXDJH�WKDW�LV�WDXJKW�LQ�VFKRROV��
XVHG�LQ�IRUPDO�VSHHFK�DQG�ZULWLQJ��HWF��%\�WKHVH�VWDQGDUGV��LQQRYDWLRQV�VXFK�DV�WKRVH�GLVFXVVHG�LQ�
WKLV�SDSHU��DUH�JHQHUDOO\�FRQVLGHUHG�DV�³JUDPPDWLFDO�HUURUV�´�RU�DW�WKH�YHU\�OHDVW��LQDSSURSULDWH�
FROORTXLDO�ODQJXDJH� 
�� 7KH�DOSKDQXPHULF�FKDUDFWHU�DW�WKH�HQG�RI�HDFK�H[DPSOH��6��0������LV�WKH�µVSHHFK�,'¶�ZKLFK�LV�
XVHG�DV�WKH�LQGH[�RI�HDFK�VDPSOH�LQ�WKH�&6-��,Q�HDFK�VSHHFK�,'��WKH�OHDGLQJ�FKDUDFWHU�µ$¶�LQGLFDWHV�
WKDW�WKH�VDPSOH�LQ�TXHVWLRQ�LV�FODVVLILHG�DV�DFDGHPLF�SUHVHQWDWLRQ�VSHHFK��$36���µ6¶�LQGLFDWHV�
VLPXODWHG�SXEOLF�VSHDNLQJ��636���µ5¶�UHDGLQJV��µ'¶�GLDORJV��DQG�µ0¶�RWKHUV��7KH�OHWWHU�LQ�WKH�PLGGOH��
µ0¶�RU�µ)¶��LQGLFDWHV�ZKHWKHU�WKH�VSHDNHU�LV�PDOH�RU�IHPDOH� 
�� 7KHUH�DUH�D�QXPEHU�RI�H[WHQVLYH�VWXGLHV�RQ�ra�'HOHWLRQ�IURP�YDULRXV�OLQJXLVWLF�SHUVSHFWLYHV��DQG�
LWV�VRFLROLQJXLVWLF�DVSHFWV�KDYH�EHHQ�LGHQWLILHG��1DNDPXUD��������.DQGD��������6KLEX\D��������
0DWVXGD�������,QRXH�������.LQVXL�������DQG�RWKHUV���7KHVH�SUHYLRXV�VWXGLHV�VKRZ�WKDW�ra�'HOHWLRQ�
�L��LV�PRUH�FRPSDWLEOH�ZLWK�WKH�DIILUPDWLYH�FRQWH[WV�WKDQ�ZLWK�QHJDWLYH�FRQWH[WV���LL��LV�UHVWULFWHG�WR�
VKRUW�VWHP�YHUEV���LLL��GRHV�QRW�RFFXU�LQ�FRPSRXQG�YHUEV��DX[LOLDU\�YHUEV��DQG�FDXVDWLYH�YHUEV���LY��LV�
PRUH�IUHTXHQW�LQ�PDLQ�FODXVHV�WKDQ�LQ�VXERUGLQDWH�FODXVHV���Y��LV�PRUH�FRPSDWLEOH�ZLWK�YHUE�VWHPV�
WKDW�HQG�LQ�i�WKDQ�ZLWK�YHUE�VWHPV�WKDW�HQG�LQ�e���YL��LV�SUHIHUUHG�E\�\RXQJHU�VSHDNHUV���YLL��LV�
SUHIHUUHG�E\�IHPDOH�VSHDNHUV��
�� ,Q�D�SLORW�VWXG\��WKH�WRWDO�QXPEHU�RI�WRNHQV�RI�WUDGLWLRQDO�YDULDQWV�IRU�re�,QVHUWLRQ�H[FHHGV���������
DV�RSSRVHG�WR����WRNHQV�RI�re�,QVHUWHG�IRUPV�LQ�WKH�&6-��7KLV�\LHOGV�D�UDWH�RI�re�,QVHUWLRQ�RI�OHVV�WKDQ�
�������7KLV�PDNHV�LW�DOPRVW�LPSRVVLEOH�WR�DQDO\]H�WKH�FKURQRORJLFDO�GLVWULEXWLRQ�RI�re�,QVHUWLRQ��
7KHUHIRUH��,�H[WUDFWHG�WKH�WUDGLWLRQDO�YDULDQWV�IRU�re�,QVHUWLRQ�E\�OLPLWLQJ�WKH�WDUJHW�WR�YHUEV�WKDW�
SURGXFHG�WKH�re�,QVHUWHG�IRUPV��,Q�RWKHU�ZRUGV��LI�D�YHUE�LV�QRW�REVHUYHG�LQ�re�,QVHUWHG�IRUPV��,�GR�
QRW�LQFOXGH�WUDGLWLRQDO�YDULDQWV�IRU�re�,QVHUWLRQ�ZLWK�WKDW�YHUE�LQ�WKH�GDWDVHW� 
�� ,Q�WKH�&6-��WKH�WUDGLWLRQDO�YDULDQW�RI�FRQVRQDQW�YHUEV�IRU�ar�'HOHWLRQ�ZDV�OLPLWHG�WR�D�SDUWLFXODU�
YHUE�ik-�µJR¶�DV�LQ�ik-are���DQG�FRPSRXQG�YHUEV�WKDW�FRQWDLQ�ik-�DV�WKHLU�VHFRQG�PHPEHU��VXFK�DV�
ikiteik-are�µFDQ�VXUYLYH�¶ 
�� /RZHU�UDWHV�RI�ra�'HOHWLRQ�DQG�RI�re�,QVHUWLRQ�LV�DVVRFLDWHG�ZLWK�VSHDNLQJ�VW\OH��7KH�XWWHUDQFHV�LQ�
WKH�&6-�WDNH�WKH�IRUP�RI�VSHHFK��UDWKHU�WKDQ�HYHU\GD\�FRQYHUVDWLRQ��DQG�KHQFH�QRQ�VWDQGDUG�YDULDQWV�
VXFK�DV�ra�'HOHWHG�IRUPV�DQG�re�,QVHUWHG�IRUPV�DUH�QRW�IUHTXHQWO\�XVHG�LQ�VXFK�IRUPDO�VHWWLQJV��
Ar�'HOHWHG�IRUPV��RQ�WKH�RWKHU�KDQG��DUH�LQFRUSRUDWHG�LQWR�WKH�FXUUHQW�QRUP��DQG�LV�UHJDUGHG�DV�D�
VWDQGDUG�YDULDQW��7KHUHIRUH��ar�'HOHWHG�IRUPV�DUH�IUHTXHQWO\�XVHG�LQ�IRUPDO�VHWWLQJV��
�� 7KHUH�PD\�EH�D�VWURQJ�FRQQHFWLRQ�EHWZHHQ�WKH�VKDUS�ULVH�LQ�WKH�UDWH�RI�ra�'HOHWLRQ�IRU�WKH�����V�
DQG�WKH�GLIIHUHQFHV�EHWZHHQ�$36�DQG�636��,Q�$36��ZKLFK�LV�FKDUDFWHUL]HG�E\�IRUPDO�VW\OH��WKH�
VSHDNHUV¶�DJHV�DUH�UHODWLYHO\�KLJK��RQ�WKH�RWKHU�KDQG��636��ZKLFK�LV�FKDUDFWHUL]HG�E\�LQIRUPDO�VW\OH��
LQFOXGHV�D�KLJK�SHUFHQWDJH�RI�\RXQJHU�VSHDNHUV��,Q�IDFW��D�ODUJH�PDMRULW\�RI�GDWD�IRU�WKH�����V�LV�
REVHUYHG�LQ�636��$OVR��ra�'HOHWLRQ�LV�PRUH�FRPSDWLEOH�ZLWK�LQIRUPDO�VHWWLQJV��H�J��636��WKDQ�IRUPDO�
VHWWLQJV��,W�IROORZV�WKDW�ra�'HOHWLRQ�VKRZV�D�KLJKHU�UDWH�IRU�WKH�����V��
�� 7KH�UHVXOWV�RI�WKH�ILVKHU¶V�H[DFW�WHVW�VKRZ�WKDW�IRU�ar�'HOHWLRQ�DQG�ra�'HOHWLRQ�WKH�FKURQRORJLFDO�
GLVWULEXWLRQ�ZDV�VLJQLILFDQW�DW�WKH����OHYHO��)RU�re�,QVHUWLRQ��KRZHYHU��WKH�GLVWULEXWLRQ�ZDV�QRW�
VLJQLILFDQW��VXJJHVWLQJ�WKDW�WKH�FKDQJH�RI�re�,QVHUWLRQ�KDV�\HW�WR�GHYHORS�VR�WKDW�LW�VKRZV�WKH�
FKDUDFWHULVWLF�RI�OLQJXLVWLF�FKDQJH��WKDW�LV��WKH�FRUUHODWLRQ�ZLWK�WLPH��
��� $QDORJLFDO�OHYHOLQJ�LV�D�PRUSKRSKRQRORJLFDO�SURFHVV�ZKHUH�DPRQJ�WKH�DOORPRUSKV�RI�D�SDUWLFXODU�
IRUP�LQ�WKH�LQIOHFWLRQDO�SDUDGLJP��RQH�DOORPRUSK�FKDQJHV�WR�WDNH�WKH�VLPLODU�IRUP�DV�WKH�RWKHU�
DOORPRUSK�E\�DQDORJ\��$V�D�UHVXOW��WKH�QXPEHU�RI�DOORPRUSKV�LV�UHGXFHG��DQG�DFFRUGLQJO\�WKH�
LQIOHFWLRQDO�SDUDGLJP�EHFRPHV�XQLIRUP��3DXO������� 
��� ,QRXH�DQG�<DULPL]X��������GR�QRW�PHQWLRQ�WKH�GLIIHUHQFH�LQ�IHDVLELOLW\�RI�HYHQWV�GHQRWHG�E\�
RUGLQDU\�SRWHQWLDO�IRUPV�DQG�HQKDQFHG�SRWHQWLDO�IRUPV��+RZHYHU��ZKDW�LV�FUXFLDO�LQ�WKH�SUHVHQW�
GLVFXVVLRQ�LV�WKDW�re�,QVHUWLRQ�SURGXFHV�WKH�GLIIHUHQFH�LQ�SRWHQWLDO�PHDQLQJ��DQG�GHWDLOV�RI�WKH�
SRWHQWLDO�PHDQLQJ�DUH�EH\RQG�WKH�VFRSH�RI�WKLV�VWXG\��
��� 7KH�TXHVWLRQ�DULVHV�DV�WR�ZK\�VHPDQWLF�GLVDPELJXDWLRQ�ILUVW�DSSOLHV�WR�FRQVRQDQW�YHUEV��,I�
VHPDQWLF�GLVDPELJXDWLRQ�E\�ra�'HOHWLRQ�WULJJHUV�WKH�FKDQJH�LQ�YRZHO�YHUEV�ILUVW��DQ�LGLRV\QFUDWLF�
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DOORPRUSK\�ZLWK�WKH�SUHVHQFH�RI�DQ�H[WUD�YRZHO�LQ�WKH�VXIIL[�IRU�FRQVRQDQW�YHUEV�ZRXOG�EH�FUHDWHG�
��are��DQG��re����OLNH�WKH�FDVH�RI�re�,QVHUWLRQ�LQ�FRQVRQDQW�YHUEV��2Q�WKH�RWKHU�KDQG��LI�ar�'HOHWLRQ�
DSSOLHV�ILUVW��WKH�JDS�LQ�DOORPRUSK\�EHFRPHV�WKUHH�VHJPHQWV���e��DQG��rare����&RPSDUHG�ZLWK�WKH�
IRUPHU�SDWWHUQ��WKLV�SDWWHUQ�LV�PRUH�VLPLODU�WR�RWKHU�LQIOHFWLRQDO�IRUPV��L�H���WKH�VXIIL[HV�IRU�YRZHO�
YHUEV�KDYH�H[WUD�VHJPHQWV��%XW�WKLV�DFFRXQW�LV�QRW�VXFFHVVIXO�LQ�WKH�FDVH�RI�re�,QVHUWLRQ��EHFDXVH�
re�,QVHUWLRQ�IRU�FRQVRQDQW�YHUEV�DFWXDOO\�FUHDWHV�WKH�LGLRV\QFUDWLF�DOORPRUSK\���ere��DQG��re����,W�PD\�
EH�WKH�FDVH�WKDW�WKH�RUGHU�RI�WKH�WZR�VWHS�SURFHVV�KDV�DOUHDG\�EHHQ�HVWDEOLVKHG��DQG�re�,QVHUWLRQ�
IROORZV�WKLV�RUGHU��L�H���VHPDQWLF�GLVDPELJXDWLRQ�LV�DSSOLHG�WR�FRQVRQDQW�YHUEV�ILUVW��WKHQ�DQDORJLFDO�
OHYHOLQJ�WR�YRZHO�YHUEV�IROORZV��  


