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$EVWUDFW

7KH� SUHVHQW� VWXG\� IRFXVHV� RQ� WKH� IXQFWLRQLQJ� RI� DQ� LQWHUQDWLRQDO� *HUPDQ� OH[HPH�
,QWHOOHNW LQ�FRPSDULVRQ�ZLWK�LWV�5XVVLDQ�HTXLYDOHQW�ɢɧɬɟɥɥɟɤɬ��7KH�VLJQLILFDQFH�RI�
WKH�VWXG\�GHULYHV�IURP�WKH�IDFW� WKDW�ZKHQ�VWXG\LQJ�WKLV�OLQJXLVWLF�SKHQRPHQRQ��WKH�
OH[HPHV�ZHUH�UHYLHZHG�RQ�WKH�PDWHULDO�RI�WKH�ODWHVW�ZRUNV�RI�+HUPDQQ�+HVVH� � WKH�
QRYHOV� µ6WHSSHQZROI¶�� µ7KH�*ODVV�%HDG�*DPH¶�DQG� WKHLU� WUDQVODWLRQV� LQWR�5XVVLDQ��
ZKLFK�OHG�WR�WKH�FRQFOXVLRQ�DERXW�VRPH�SHFXOLDULWLHV�RI�WKH�ZULWHU
V�LQGLYLGXDO�VW\OH��
7KH�PHWKRG�RI�D�FRPSDUDWLYH�DQDO\VLV�DOORZHG�XV�WR�LGHQWLI\�WKH�DXWKRU¶V�LQGLYLGXDO�
DQG� QDWLRQDO�VSHFLILF� IHDWXUHV� RI� WKH� ZRUG� FRPSRQHQWV¶� LPSOHPHQWDWLRQ� LQ� WZR�
FRPSDUHG� ODQJXDJHV��:LWK� WKH� KHOS� RI� D� TXDQWLWDWLYH� PHWKRG� RQH� GHWHUPLQHG� WKH�
UHODWLYH�XVDJH�IUHTXHQF\�RI�WKH�VWXGLHG�OH[HPHV�LQ�WKH�5XVVLDQ�VSHDNLQJ�DQG�*HUPDQ�
VSHDNLQJ�GLVFRXUVHV��2QH�XQGHUWRRN�D�VHTXHQWLDO�VWXG\�RI�WKH�HW\PRORJ\��WKH�VHPDQWLF�
VWUXFWXUH�RI�WKH�ERUURZHG�OH[HPHV�LQ�OH[LFRJUDSKLF�OLWHUDWXUH�DQG�RQOLQH�GLFWLRQDULHV�
RI�WKH�*HUPDQ�DQG�5XVVLDQ�ODQJXDJHV��:LWK�WKH�KHOS�RI�WKH�*RRJOH�SODWIRUP�1JUDP�
9LHZHU�WKDW�GHPRQVWUDWHV�WKH�G\QDPLFV�RI�D�FHUWDLQ�ZRUG�XVDJH�DQG�LWV�FRPELQDWLRQV�
LQ� WKH� WH[WV� RI� ERRNV� SODFHG� LQ� WKH� *RRJOH� 6HDUFK� (QJLQH� RQH� GHWHUPLQHG� WKH�
DVVLPLODWLRQ�OHYHO�RI�WKH�FRQVLGHUHG�OH[HPHV�LQ�WKH�5XVVLDQ�VSHDNLQJ�DQG�*HUPDQ�
VSHDNLQJ�GLVFRXUVHV�RI�WKH�PLG���WK�FHQWXU\��:LWK�WKH�UHIHUHQFH�WR�WKH�REWDLQHG�GDWD�
RQH�GUHZ�WKH�DGGLWLRQDO�FRQFOXVLRQV�DERXW�WKH�UHDVRQV�IRU�WKH�DEVHQFH�RI�WKH�OH[HPH�
,QWHOOHNW LQ� WKH� GLFWLRQDU\� RI� +HUPDQQ� +HVVH
V� ZRUNV¶� ODQJXDJH�� 7KH� VWXG\� ZDV�
XQGHUWDNHQ�ZLWKLQ�WKH�IUDPHZRUN�RI�UHVHDUFK�IRU�LQWHUFXOWXUDO�FRPPXQLFDWLRQ�DQG�LV�
PHDQW�IRU�WKH�IRUHLJQ�ODQJXDJHV�WHDFKHUV DQG�WUDQVODWRUV�

.H\ZRUGV� 'LVFRXUVH��,QGLYLGXDO�6W\OH��6HPDQWLFV��2QOLQH�'LFWLRQDULHV��7UDQVODWLRQ�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

(URIHHYD�� ,�� 9��� *LPDWRYD�� /�� ,��� 	� 6HUJHHYD�� (�� 9�� �������� )XQFWLRQLQJ� RI� WKH� OH[HPH�
µ,QWHOOHFW¶� LQ�5XVVLDQ�DQG�*HUPDQ�VSHDNLQJ�GLVFRXUVHV�RI�WKH�PLG�[[WK�FHQWXU\��-RXUQDO�RI�
5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�����������
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���,QWURGXFWLRQ

$Q� LPSRUWDQW� VRXUFH� RI� *HUPDQ� DQG� 5XVVLDQ� YRFDEXODU\� VXSSO\� DUH� WKH�
ERUURZLQJ�RI�IRUHLJQ�ZRUGV��%RUURZLQJV�HQWHU�DQRWKHU�ODQJXDJH�GXH�WR�WKH�FXOWXUDO��
SROLWLFDO��VFLHQWLILF��HFRQRPLF�LQWHUQDWLRQDO�UHODWLRQV��)URP�D�OLQJXLVWLF�SRLQW�RI�YLHZ��
WKH�WHUP�³ERUURZLQJ´�PHDQV�³WKH�FRQYHUVLRQ�RI�RQH�ODQJXDJH�HOHPHQWV�LQWR�DQRWKHU�
DV� D� UHVXOW� RI� WKH� ODQJXDJHV� LQWHUDFWLRQ´� RU� WKH� WHUP� PD\� PHDQ� ³WKH� HOHPHQWV�
WKHPVHOYHV� WUDQVIHUUHG� IURP� RQH� ODQJXDJH� LQWR� DQRWKHU´� �6RYLHW� HQF\FORSHGLF�
GLFWLRQDU\�� ������� %RUURZLQJV� WDNH� SODFH� LQ� WKH� UHFLSLHQW� ODQJXDJH� DVVLPLODWLRQ�
SURFHVV�DGRSWLQJ�SDUWLDOO\�RU�FRPSOHWHO\�LWV�SKRQHWLF��PRUSKRORJLFDO��VHPDQWLF�DQG�
GLVWULEXWLYH� FKDUDFWHULVWLFV�� 6RPH� ERUURZLQJV� UHIHU� WR� LQWHUQDWLRQDO� YRFDEXODU\�
EHFRPLQJ�UHFRJQL]DEOH�LQ�PDQ\�ODQJXDJHV��%XW�WKH\�GRQ¶W�DOZD\V�IXQFWLRQ�HTXDOO\�LQ�
GLIIHUHQW�ODQJXDJHV��:H�ZDQW�WR�LOOXVWUDWH�LW� WKURXJK�WKH�H[DPSOHV�RI�WKH�ERUURZHG�
5XVVLDQ� DQG� *HUPDQ� VXEVWDQWLYHV� ɢɧɬɟɥɥɟɤɬ DQG ,QWHOOHNW�� 7KH� SXUSRVH� RI� WKH�
SUHVHQW�VWXG\�LV�WR�DQDO\]H�WKH�SHFXOLDULWLHV�RI�WKHLU�IXQFWLRQLQJ�LQ�WKH�DUWLVWLF�VSHHFK�
VW\OH�� LQ�SDUWLFXODU�� LQ�WKH�FRQWH[W�RI�+HVVH¶V�QRYHOV� µ6WHSSHQZROI¶�DQG�µ7KH�*ODVV�
%HDG�*DPH¶�DQG�WKHLU�5XVVLDQ�WUDQVODWLRQV��1RZDGD\V�PDQ\�PRGHUQ�OLQJXLVWV�DOVR�
GR� UHVHDUFK�RQ�QDWLRQDO�VSHFLILF� ODQJXDJH� IHDWXUHV�RI�YDULRXV�ZULWHUV� �1XUXOOLQD�	�
8VPDQRYD��������6KDLNKXWGLQRYD�HW�DO���������6KW\UOLQD�HW�DO����������

���0HWKRGV

,Q� WKH� SUHVHQW� VWXG\� RQH� DSSOLHG� WKH� PHWKRG� RI� DQDO\VLV� RI� YDULRXV�
OH[LFRJUDSKLF�VRXUFHV��7DNLQJ�LQWR�DFFRXQW�WKH�GLFWLRQDU\�GDWD�JLYHV�DQ�LGHD�RI�WKH�
VHPDQWLF�VWUXFWXUH�RI�HDFK�RI�WKH�OH[LFDO�XQLWV�WDNHQ�VHSDUDWHO\�DQG�DOORZV�WR�PDNH�D�
FRPSDUDWLYH�DQDO\VLV� WKDW� LGHQWLILHV� WKHLU�FRPPRQ�DQG�GLIIHUHQW� IHDWXUHV��2QH�DOVR�
DSSOLHG� WKH� PHWKRG� RI� D� FRPSDUDWLYH� DQDO\VLV� WR� VWXG\� WKH� IXQFWLRQLQJ� RI� WKH�
LQWHUQDWLRQDO�ZRUGV�ɢɧɬɟɥɥɟɤɬ DQG ,QWHOOHNW LQ�WKH�FRQWH[W�RI�WKH�+HVVH¶V�QRYHOV�DQG�
WKHLU�WUDQVODWLRQV�LQWR�5XVVLDQ��7KLV�PHWKRG�DOORZV�WR�LGHQWLI\�DXWKRU¶V�LQGLYLGXDO�DQG�
WUDQVODWLRQ�IHDWXUHV�RI�WKHLU�DFWXDOL]DWLRQ�LQ�ERWK�ODQJXDJHV��7R�GHWHUPLQH�WKH�UHODWLYH�
IUHTXHQF\�RI�RFFXUUHQFH�RI�WKH�VWXGLHG�OH[HPHV�ZH�XVHG�TXDQWLWDWLYH�DQG�VWDWLVWLFDO�
DQDO\VLV�PHWKRGV�

���5HVXOWV�DQG�'LVFXVVLRQ

7KH�PDWHULDOV� IRU�WKH�DQDO\VLV�ZHUH�WKH�RULJLQDO�ZRUNV�RI�+HUPDQQ�+HVVH�
DQG� WKHLU� WUDQVODWLRQV� LQWR� 5XVVLDQ� �+HVVH�� ������ ������ ������ ������ ������� 7R�
FRQILUP� WKH� UHOLDELOLW\� RI� VHPDQWLF� REVHUYDWLRQV� ZH� XVHG� WKH� GDWD� IURP� YDULRXV�
OH[LFRJUDSKLFDO� VRXUFHV� LQFOXGLQJ� GLFWLRQDULHV� RI� ERUURZHG� ZRUGV�� H[SODQDWRU\��
HW\PRORJLFDO�DQG�RQOLQH�GLFWLRQDULHV�RI�ERWK�ODQJXDJHV��

7R� LGHQWLI\� WKH� VHPDQWLF� FRPSRQHQWV� LPSRUWDQW� IRU� WKH� FRQVFLRXVQHVV�RI�
QDWLYH�*HUPDQ�DQG�5XVVLDQ�VSHDNHUV��ZH�DQDO\]HG�WKH�GHILQLWLRQV�RI�WKH�JLYHQ�OH[LFDO�



���_ 3URFHHGLQJV�RI� WKH��WK� ,QWHUQDWLRQDO�&RQIHUHQFH� RQ�$SSOLHG�/LQJXLVWLFV� ,VVXHV�� 6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

XQLWV��$QDO\VLV�RI�WKH�*HUPDQ�ODQJXDJH�'XGHQ�GLFWLRQDU\�RI�ERUURZHG�ZRUGV�JDYH�
WKH�IROORZLQJ�FXUUHQW GHILQLWLRQV�RI�WKH�OH[HPH�XQGHU�VWXG\��,QWHOOHNW�GHU��� >H@�V��ODW���
´GDV�,QQHQZHUGHQ��:DKUQHKPXQJ��(UNHQQLV��YHUP|JHQ�������)lKLJNHLW��9HUP|JHQ��
XQWHU�(LQVDW]�GHV�'HQNHQV�(UNHQQWQLVVH��(LQVLFKWHQ�]X�HUODQJHQ�µ$ELOLW\�WR�DFTXLUH�
NQRZOHGJH� ZLWK� WKH� KHOS� RI WKLQNLQJ
�� ��� 'HQN��� (UNHQQWQLVYHUP|JHQ� µ0HQWDO�
DELOLWLHV�� WKH� DELOLW\� RI� NQRZOHGJH¶�� ��� 9HUVWDQG� µPLQG¶� �'XGHQ�� ������� $QRWKHU�
PRQROLQJXDO� H[SODQDWRU\� 'XGHQ� GLFWLRQDU\� UHFRUGV� WKH� PHDQLQJV� FRPSOHWHO\�
HTXLYDOHQW�WR�WKH�PHDQLQJV�JLYHQ�LQ�WKH�GLFWLRQDU\�RI�ERUURZHG�ZRUGV��'XGHQ���7KH�
RULJLQ�RI�WKH�ZRUG�,QWHOOHNW LV�DVVRFLDWHG�ZLWK�LWV�ERUURZLQJ�IURP�WKH�/DWLQ�ODQJXDJH��
DQG�WKH�ZRUG�LWVHOI�FDPH�LQWR�XVH�LQ�*HUPDQ�VLQFH�WKH�EHJLQQLQJ�RI�WKH�;,;�FHQWXU\��

7KH�5XVVLDQ�ZRUG�ɢɧɬɟɥɥɟɤɬ KDV� D� VLPLODU� HW\PRORJ\�ZLWK� WKH�*HUPDQ�
OH[HPH�� $FFRUGLQJ� WR� WKH� HW\PRORJLFDO� GLFWLRQDU\� RI� WKH� 5XVVLDQ� ODQJXDJH�� WKLV�
VXEVWDQWLYH�LV�FRQVLGHUHG�DV�D�ZRUG�ERUURZHG�LQ�WKH�ILUVW�KDOI�RI�WKH�QLQHWHHQWK�FHQWXU\�
IURP�*HUPDQ� RU� )UHQFK�� ZKHUH� LW� GHULYHG� IURP� /DW�� LQWHOOHNWXV WKDW� LV� D� VXIIL[DO�
GHULYDWLYH� IURP� LQWHOOLJHUH �WR� IHHO�� XQGHUVWDQG�� SHUFHLYH� E\� IHHOLQJ� DQG� PLQG��
�6FKRRO�HW\PRORJLFDO�GLFWLRQDU\�2ULJLQ�RI�ZRUGV���,Q�WKH�H[SODQDWRU\�GLFWLRQDU\�RI�
WKH�5XVVLDQ�ODQJXDJH��WKH�ZRUG�LQWHOOHFW� LV�UHFRUGHG�LQ�WKH�IROORZLQJ�PHDQLQJV�����
0LQG� �LQ��VW PHDQLQJ������PHQWDO�DELOLW\�����PHQWDO� KXPDQ� LQFHSWLRQ� �([SODQDWRU\�
GLFWLRQDU\� E\� 2]KHJRY��� 7KXV�� LQ� 5XVVLDQ�� WKH� ZRUG� ɢɧɬɟɥɥɟɤɬ DFWXDOL]HV� WKH�
PHDQLQJV�VLPLODU�WR�WKRVH�UHFRUGHG�LQ�WKH�VHPDQWLF�VWUXFWXUH�RI�WKH�*HUPDQ�OH[HPH�

'HVSLWH� D� ZLGH� UDQJH� RI� PHDQLQJV� SUHVHQWHG� LQ� WKH� GLFWLRQDULHV� RI� WKH�
*HUPDQ�ODQJXDJH��LW�LV�LQGLFLDO�WKDW�ZKHQ�VHOHFWLQJ�WKH�DERYH�H[DPSOHV��WKH�*HUPDQ�
VXEVWDQWLYH�,QWHOOHNW ZDV�QRW�UHYHDOHG�LQ�+HVVH¶V�QRYHOV��7KLV�IHDWXUH�FDQ�FKDUDFWHUL]H�
WKH�ZULWHU
V�LQGLYLGXDO�VW\OH��

7KH�OH[HPH�ZDV�IRXQG�LQ�WKH�WUDQVODWLRQV�RI�WKH�VWXGLHG�ZRUNV��EXW�RQO\�LQ�
LVRODWHG�FDVHV��7KXV��LQ�$SW¶V�WUDQVODWLRQV��WKH�ZRUG�ɢɧɬɟɥɥɟɤɬZDV�UHFRUGHG���WLPHV��
LQ�WKH�WUDQVODWLRQ�E\�.DUDYNLQD�DQG�5R]DQRY�� RQO\���WLPH��7KH�IROORZLQJ�H[DPSOHV�
DUH�LQWHQGHG�WR�FRQILUP�RXU�VWDWHPHQW�

���:LU�*HLVWLJHQ��VWDWW�XQV�PDQQKDIW�GDJHJHQ�]X�ZHKUHQ�XQG�GHP�*HLVW��
GHP� /RJRV�� GHP� :RUW� *HKRUVDP� ]X� OHLVWHQ� XQG� *HK|U� ]X�
YHUVFKDIIHQ��WUlXPHQ�DOOH�YRQ�HLQHU�6SUDFKH�RKQH�:RUWH��ZHOFKH�GDV�
8QDXVVSUHFKOLFKH�VDJW��GDV�8QJHVWDOWEDUH�GDUVWHOOW��+HVVH����������
ȼɦɟɫɬɨ ɬɨɝɨ ɱɬɨɛɵ ɩɨ�ɦɭɠɫɤɢ ɜɨɫɫɬɚɬɶ ɩɪɨɬɢɜ ɷɬɨɝɨ��
ɩɪɢɫɥɭɲɚɬɶɫɹ ɤ ɢɧɬɟɥɥɟɤɬɭ�� ɤ ɥɨɝɨɫɭ�� ɤ ɫɥɨɜɭ�� ɦɵ�� ɥɸɞɢ
ɢɧɬɟɥɥɢɝɟɧɬɧɵɟ�� ɜɫɟ ɫɩɥɨɲɶ ɦɟɱɬɚɟɦ ɨ ɹɡɵɤɟ ɛɟɡ ɫɥɨɜ��
ɫɩɨɫɨɛɧɨɦ ɜɵɪɚɡɢɬɶ ɧɟɜɵɪɚɡɢɦɨɟ��ɜɵɫɤɚɡɚɬɶ ɬɨ��ɱɟɝɨ ɧɟɥɶɡɹ
ɜɵɫɤɚɡɚɬɶ �+HVVH��������

�� 6LH�KDWWHQ�HLQHQ�VWHLOHQ�:HJ�]X�JHKHQ��PX�WHQ�DQ�GHU�0DWKHPDWLN�
XQG� DQ� DULVWRWHOLVFK�VFKRODVWLVFKHQ� hEXQJHQ� LKU� 'HQNYHUP|JHQ
UHLQLJHQ� XQG� VWHLJHUQ� �+HVVH�� ������� ��Ɉɧɢ ɞɨɥɠɧɵ ɛɵɥɢ ɢɞɬɢ
ɤɪɭɬɨɣ ɞɨɪɨɝɨɣ�� ɨɱɢɳɚɹ ɢ ɪɚɡɜɢɜɚɹ ɫɜɨɣ ɢɧɬɟɥɥɟɤɬ
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ɦɚɬɟɦɚɬɢɤɨɣ ɢ ɚɪɢɫɬɨɬɟɥɟɜɫɤɨ�ɫɯɨɥɚɫɬɢɱɟɫɤɢɦɢ
ɭɩɪɚɠɧɟɧɢɹɦɢ���+HVVH��������

,Q�WKH�WUDQVODWHG�H[DPSOHV�IURP�+� +HVVH¶V�QRYHOV�WKH�VHPDQWLFV�RI�*HUPDQ�
QRXQV�*HLVW DQG�'HQNYHUP|JHQ DFWXDOL]H�WKHPVHOYHV�ZLWK�WKH�KHOS�RI�ɚ�VXEVWDQWLYH�
ɢɧɬɟɥɥɟɤɬ�� 7KLV� IDFW�PD\� WHVWLI\� LQ� IDYRU� RI� WKH� IDFW� WKDW� LQ�5XVVLDQ� WKH� OH[HPH�
ɢɧɬɟɥɥɟɤɬ LV�PRUH�SRSXODU�WKDQ�WKH�OH[HPH�,QWHOOHNW LQ�*HUPDQ��7KH�H[SODQDWLRQ�IRU�
WKLV� FDQ� EH� D� ODUJH� QXPEHU� RI� V\QRQ\PV� WR� WKH� QRXQ� XQGHU� VWXG\� LQ� D� *HUPDQ�
ODQJXDJH�� VXFK� DV� 'HQNIlKLJNHLW�� 'HQNYHUP|JHQ�� (UNHQQWQLVYHUP|JHQ��
*HGDQNHQNUDIW�� *HLVW�� *HLVWHVJDEHQ�� *HLVWHVNUDIW�� *HLVWHVVWlUNH�� ,QWHOOLJHQ]��
.OXJKHLW��9HUQXQIW��9HUVWDQG DQG�VR�RQ�,Q�WKH�GLFWLRQDULHV�RI�D 5XVVLDQ�ODQJXDJH�RQH�
FDQ�DOVR�ILQG�D�ZLGH�UDQJH�RI�V\QRQ\PRXV�ZRUGV�WR�WKH�ZRUG ɢɧɬɟɥɥɟɤɬ��ɭɦ��ɪɚɡɭɦ��
ɪɚɫɫɭɞɨɤ�� ɡɞɪɚɜɵɣ ɫɦɵɫɥ�� ɦɨɡɝɢ�� ɝɨɥɨɜɚ�� ɦɨɡɝ DQG� VR� RQ�� %XW� DV� WKH� OH[HPH�
ɢɧɬɟɥɥɟɤɬ LV��DV�D�UXOH��UHODWHG�WR�D�FHUWDLQ�VW\OLVWLF�VSKHUH�DQG�LV�QRWHG�SULPDULO\�LQ�
WKH�WH[WV�RI�WKH�VFLHQWLILF�DQG�RIILFLDO�EXVLQHVV�VW\OHV�RI�VSHHFK��LW�FDQ�EH�DVVXPHG�WKDW�
LQ�5XVVLDQ�WKH�ZRUG�ɢɧɬɟɥɥɟɤɬ DFTXLUHV��LQ�FRQWUDVW�WR�LWV�V\QRQ\PV��WKDW�SDUWLFXODU�
VFLHQWLILF�VW\OLVWLF�FRORULQJ��ZKLFK�LV�VXLWDEOH�IRU�UHIHUULQJ�D�VSHFLDO�DXWKRU¶V�VW\OH�RI�
+��+HVVH¶V�ZRUNV�LQ�WKHLU�5XVVLDQ�WUDQVODWLRQV�

,W�FDQ�DOVR�EH�DVVXPHG�WKDW�WKH�UHDVRQ�ZK\�WKH�OH[HPH�,QWHOOHNW LWVHOI�LV�QRW�
XVHG� LQ� WKH� ZULWHU
V� LQGLYLGXDO� VW\OH� OLHV� LQ� WKH� IDFW� WKDW� +HVVH� ZURWH� RQH� RI� KLV�
QRYHOV�µ7KH�*ODVV�%HDG�*DPH¶�LQ�WKH�DJH�RI�1DWLRQDO�6RFLDOLVW�*HUPDQ�3DUW\�������
��������2QH�RI WKH�PDLQ�LQWHQWLRQV�RI�WKLV�SDUW\�ZDV�WKH�LGHD�RI�FUHDWLQJ�D�VXSHUPDQ��
7KH�PDLQ�SRLQW�RI� WKH� ODWWHU� LV� WKH� LGHD�RI�D�KXPDQ�LQWHOOHFW� WKH�KLJK�GHYHORSPHQW�
OHYHO�RI�ZKLFK�LV�D�QHFHVVDU\�DQG�LQGLVSHQVDEOH�FRQGLWLRQ�IRU�LPSURYLQJ�WKH�QDWLRQ��
2QH� FDQ� DOVR� ILQG D� QHJDWLYH� FRQQRWDWLRQ� RI� WKH� OH[HPH� GLH ,QWHOOHNWXHOOHQ�
µLQWHOOHFWXDOV¶� LQ� WKH� *HUPDQ� HW\PRORJLFDO� GLFWLRQDU\� �+HUPDQQ� 3DXO� 'HXWVFKHV�
:|UWHUEXFK�� �������+HQFH� LW� LV� TXLWH� ORJLFDO� WKDW� WKH�ZRUG� ,QWHOOHNW DV�ZHOO� DV� LWV�
GHULYDWLYH�GLH�,QWHOOHNWXHOOHQ�µLQWHOOHFWXDOV¶ KDG�IRU�+��+HVVH�DQ�DVVRFLDWLYH�QHJDWLYH�
FKDUDFWHULVWLF��

,I�WKH�VXEVWDQWLYH�,QWHOOHNW�ZDV�QRW�IRXQG�LQ�WKH�QRYHOV�µ6WHSSHQZROI¶�DQG�
µ7KH� *ODVV� %HDG� *DPH¶� RQH� ZDV� DEOH� WR� FRPH� XSRQ� LWV� GHULYDWLYH� LQWHOOHNWXHOO�

LQWHOOHFWXDO
 WKDW� LV� ZLGHO\� XVHG� LQ�*HUPDQ�� 7KH�PHQWLRQHG� DGMHFWLYH� LV� IRXQG� LQ�
+HVVH¶V�QRYHOV�DV�D�SDUW�RI�D�FRPSOH[�DGMHFWLYH�ZLWK�K\SKHQDWHG�ZULWLQJ��IRU�H[DPSOH��
LQWHOOHNWXHOO�lVWKHWLVFK� 
LQWHOOHFWXDO�DQG�DHVWKHWLF
��/HW�XV�GHPRQVWUDWH� WKH�XVDJH�RI�
WKH�DGMHFWLYH�LQWHOOHNWXHOO LQ�WKH�FRQWH[W�DQG�DQDO\]H�WZR�RSWLRQV�IRU�WKH�WUDQVODWLRQ�RI�
WKH�JLYHQ�WH[W�H[DPSOHV�

(LQ�]ZHLWHU�3XQNW�GHV�:LGHUVWDQGHV�JHJHQ�GLH�(QWDUWXQJ�ZDU�GHU�%XQG�GHU�
0RUJHQODQGIDKUHU�� GHVVHQ� %U�GHU� ZHQLJHU� HLQH� LQWHOOHNWXHOOH DOV� HLQH� VHHOLVFKH�
=XFKW�� HLQH� 3IOHJH� GHU� )U|PPLJNHLW� XQG� (KUIXUFKW� EHWULHEHQ« �+HVVH�� ��������
ȼɬɨɪɵɦ�ɦɟɫɬɨɦ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɩɨɪɱɟ�ɛɵɥɨ�Ȼɪɚɬɫɬɜɨ�ɩɚɥɨɦɧɢɤɨɜ�ɜ�ɋɬɪɚɧɭ�
ȼɨɫɬɨɤɚ��ɱɥɟɧɵ�ɤɨɬɨɪɨɝɨ�ɡɚɧɢɦɚɥɢɫɶ�ɧɟ�ɫɬɨɥɶɤɨ�ɜɨɫɩɢɬɚɧɢɟɦ�ɢɧɬɟɥɥɟɤɬɚ��
ɫɤɨɥɶɤɨ�ɜɨɫɩɢɬɚɧɢɟɦ�ɞɭɲɢ��«�+HVVH����������ȼɬɨɪɵɦ�ɰɟɧɬɪɨɦ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�
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ɭɩɚɞɤɭ� ɛɵɥɨ� Ȼɪɚɬɫɬɜɨ� ɩɚɥɨɦɧɢɤɨɜ� ɜ� ɫɬɪɚɧɭ� ȼɨɫɬɨɤɚ�� ɫɨɱɥɟɧɵ� ɤɨɬɨɪɨɝɨ�
ɡɚɛɨɬɢɥɢɫɶ� ɧɟ� ɫɬɨɥɶɤɨ� ɨ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ� ɢɧɬɟɥɥɟɤɬɚ�� ɫɤɨɥɶɤɨ� ɨ�
ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ�ɞɭɲɢ�«��+HVVH��������*RGLQR�HW�DO���������

'HVSLWH�WKH�IDFW�WKDW�+��+HVVH�XVHV�WKH DGMHFWLYH�LQWHOOHNWXHOO GHULYHG�IURP�
,QWHOOHNW�� WUDQVODWRUV� QHYHUWKHOHVV�PDNH� D� FKRLFH� LQ� IDYRU� RI� WKH� QRXQ� ɢɧɬɟɥɥɟɤɬ
LQVWHDG�RI�WKH�5XVVLDQ�DGMHFWLYH�ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ��

7KXV�� LW� LV�SRVVLEOH� WR� VSHDN� DERXW� WKH�DEVHQFH�RI� IXOO� HTXLYDOHQFH�RI� WKH�
FRPSDUHG�OH[HPHV�LQ�WKH�DQDO\]HG�ZRUNV�DQG�WKHLU�5XVVLDQ�ODQJXDJH�WUDQVODWLRQV��

,Q�DGGLWLRQ� WR� WKH� VWXG\�RI� WKH�VHPDQWLFV�DQG� IXQFWLRQDO�FKDUDFWHULVWLFV�RI�
HDFK�RI�WKH�QRXQV��ZH�ZLOO�DQDO\]H�WKHLU�IUHTXHQF\�XVDJH�LQ�WKH�WH[WV�RI�WKH�ERRNV�
SODFHG�LQ�WKH�*RRJOH�ERRNV�VHDUFK�V\VWHP��7KLV�FDQ�EH�GRQH�ZLWK�WKH�KHOS�RI�*RRJOH�
SODWIRUP�1JUDP 9LHZHU� �*RRJOH�%RRNV�1*UDP�9LHZHU���ZKLFK�GHPRQVWUDWHV� WKH�
G\QDPLFV�RI�D�FHUWDLQ�ZRUG�XVDJH�DQG�LWV�FRPELQDWLRQV�LQ�WKH�WH[WV�RI�WKH�ERRNV�WKDW�
ZHUH�SXEOLVKHG�EHWZHHQ������DQG�������

)RU� WKLV� VWXG\�� LW� LV� DGYLVDEOH� WR� GHPRQVWUDWH� WKH� IUHTXHQF\� XVDJH� RI� WKH�
VWXGLHG�OH[HPHV�LQ�5XVVLDQ�VSHDNLQJ�DQG�*HUPDQ�ODQJXDJH�GLVFRXUVHV�LQ�WKH�SHULRG�
IURP������ WR� ������ �WKH� SHULRG�RI�ZULWLQJ� E\�+��+HVVH� KLV� QRYHOV� ³6WHSSHQZROI´�
�������DQG�³7KH�*ODVV�%HDG�*DPH´���������������'LVFRXUVH�DQDO\VLV�RI�YRFDEXODU\�
LV� RI� JUHDW� LPSRUWDQFH� IRU� WKH� SUDFWLFH� RI� IRUHLJQ� ODQJXDJHV� WHDFKLQJ� �+DWFK� (��
'LVFRXUVH�DQG�/DQJXDJH�(GXFDWLRQ��������DV�ZHOO�DV� IRU� UHYHDOLQJ� WKH�D[LRORJLFDO�
SRWHQWLDO�RI�OLQJXLVWLF�XQLWV�LQ�WKH�FRPSDUHG�ODQJXDJHV��&KDQ�HW�DO����������7KH�JUDSK�
EHORZ��SLF�����VKRZV�WKH�FKDQJHV�LQ�WKH�UHODWLYH�IUHTXHQF\�RI�RFFXUUHQFH�RI�D�QRXQ�LQ�
*HUPDQ�GXULQJ�WKH�SHULRG�RI�LQWHUHVW��2Q�WKH�YHUWLFDO�D[LV�RI�WKH�JUDSKV�RQH�UHFRUGHG�
D�UHODWLYH��VKRZHG�LQ�SHUFHQW��IUHTXHQF\�RI�RFFXUUHQFH�RI�WKH�ZRUG��7KH�KRUL]RQWDO�
D[LV� VKRZV� WKH� WLPH� LQWHUYDO� RI� WKH� VWXG\�� 7KH� UHODWLYH� IUHTXHQF\� RI� RFFXUUHQFH�
�KHUHLQDIWHU� UHIHUUHG� WR�DV�5)2�� LV�FDOFXODWHG�E\�GLYLGLQJ� WKH�QXPEHU�RI� WKH�ZRUG�
XVDJH�E\� WKH� WRWDO�QXPEHU�RI�ZRUGV�XVHG� LQ� WKH�FRUSXV� LQ�D�FHUWDLQ�\HDU��DQG� WKHQ�
PXOWLSOLHG�E\�������*RRJOH�%RRNV�1*UDP�9LHZHU���

2QH�FDQ�VHH�WKDW� WKH�PD[LPXP�OHYHO�RI�WKH�XVDJH�IUHTXHQF\�RI�D�*HUPDQ�
VXEVWDQWLYH�,QWHOOHNW�ZDV�LQ�WKH�SHULRG�IURP������WR�������,Q�������WKH�SHDN�RI�WKH�
DFWLYLW\�RI�WKH�5)2�ZDV����������������6WDUWLQJ�IURP�WKLV�\HDU�XQWLO�������RQH�FDQ�
REVHUYH� D� GHFUHDVH� LQ� WKH� XVDJH� IUHTXHQF\� RI� WKH� DQDO\]HG� ZRUG� LQ� WKH� *HUPDQ�
ODQJXDJH��7KLV�PD\�H[SODLQ�WKH�LPSRVVLELOLW\�WR�UHFRUG�WKH�FDVHV�RI�LWV�SUHVHQFH�LQ�WKH�
GLFWLRQDU\�RI�WKH�ODQJXDJH�RI�+HVVH¶V�ZRUNV��



)XQFWLRQLQJ�RI�WKH�/H[HPH�µ,QWHOOHFW¶�LQ�5XVVLDQ�DQG�*HUPDQ�«�_����

3LFWXUH��� 7KH�'\QDPLFV RI�WKH�8VDJH�)UHTXHQF\�RI�WKH�1RXQ
µ,QWHOOHNW¶� LQ� WKH� *HUPDQ�6SHDNLQJ� 'LVFRXUVH� IURP� ����� WR�
������*RRJOH�%RRNV�1*UDP�9LHZHU��

7KH� UHODWLYH� XVDJH� IUHTXHQF\� RI� WKH� ZRUG� ɢɧɬɟɥɥɟɤɬ LQ� WKH� 5XVVLDQ�
ODQJXDJH�� DFKLHYHG� LQ� ������ ZDV� �������������� �3LF�� ���� 7KH� PD[LPXP� XVDJH�
IUHTXHQF\�OLPLW�RI�D�5XVVLDQ�ZRUG��LQ�FRQWUDVW�WR�LWV�*HUPDQ�HTXLYDOHQW�ZLWKLQ�D�JLYHQ�
SHULRG�RI�WLPH��ZDV�UHFRUGHG�LQ�������ZKHUH�LW�ZDV����������������ZKLFK�LV�PXFK
KLJKHU�WKDQ�LQ�WKH�FDVH�ZLWK�D�*HUPDQ�OH[HPH��,Q�������WKH�5)2�RI�WKH�ZRUG�,QWHOOHNW�
ZDV���������������

3LFWXUH��� 7KH�'\QDPLFV RI�WKH�8VDJH�)UHTXHQF\�RI�WKH�1RXQ
µɢɧɬɟɥɥɟɤɬ¶�LQ�WKH�5XVVLDQ�6SHDNLQJ�'LVFRXUVH�IURP������WR�
������*RRJOH�%RRNV�1*UDP�9LHZHU��
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:LWKLQ� RXU� UHVHDUFK� LW� FDQ� EH� LQGLFLDO� WR� VKRZ� WKH� 5)2� RI� WKH� QRXQ�
ɢɧɬɟɥɥɟɤɬ LQ�WKH�SHULRG�IURP������WR������DV�WKHVH�\HDUV�FRUUHVSRQG�WR�WKH�WLPH�
IUDPH�RI�WKH�SXEOLVKLQJ�WKH�WUDQVODWLRQV�RI�WKH�QRYHOV�³6WHSSHQZROI´��������DQG�³7KH�
*ODVV�%HDG�*DPH´�������DQG��������:H�VHW�WKH�H[WHQGHG�WLPH�IUDPH�IURP������WR�
�������3LF����

2QH�FDQ�VHH�WKDW�VWDUWLQJ�IURP�������WKH�5)2�LV�HTXDO�WR����������������
WKHUH� KDV� EHHQ� DQ� DFWLYH� XQFHDVLQJ� LQFUHDVH� LQ� WKH� XVDJH� IUHTXHQF\� RI� WKH� ZRUG�
ɢɧɬɟɥɥɟɤɬ LQ�5XVVLDQ��$W�WKH�VDPH�WLPH�GXULQJ�WKH�SXEOLFDWLRQ�RI�+HVVH¶V�QRYHOV�
WUDQVODWLRQ� WKH� FXUYH� UHFRUGV� WKH�5)2�ZLWK� WKH�PDUNV� RI� �������������� ��������
�������������� ������� DQG� �������������� �������� 7KHVH� ILJXUHV� DOORZ� XV� WR�
H[SODLQ� WKH� PRUH� IUHTXHQW� XVDJH� RI� WKH� FRQVLGHUHG� OH[HPH� E\� WUDQVODWRUV� ZKHQ�
UHIHUULQJ�WKH�WH[W�RI�QRYHOV�LQWR�5XVVLDQ�

,Q� WKH� VDPH� ZD\� ZH� HVWDEOLVKHG� WKH� 5)2� RI� WKH� ZRUG� ,QWHOOHNW LQ� WKH�
LQGLFDWHG�\HDUV��7R�EULQJ�WKH�IXOO�VWDWLVWLFV�RQ�WKH�DQDO\VLV�GDWD�ZH�SUHVHQW�WKHP�LQ�WKH�
WDEOH� �7DEOH����� ,Q�RUGHU� WR� WUDFN� WKH�G\QDPLFV�RI� WKH� OH[HPHV�XVDJH� LQ� WKH�SHULRG�
FRYHUHG�LQ�WKH�VWXG\��ZH�VHOHFWHG�WKH�WLPH�SHULRG�WKDW�GHPRQVWUDWHV�WKH�WLPH�RI�ZULWLQJ�
RI�+HVVH¶V�QRYHOV�DQG�WKH�SXEOLFDWLRQ�RI�WKHLU�WUDQVODWLRQV�LQWR�5XVVLDQ�

7KXV��LQ�WKH�5XVVLDQ�ODQJXDJH�LQ�WKH�SHULRG�IURP������WR�������WKH�XVDJH�
IUHTXHQF\�RI�WKH�ZRUG�ɢɧɬɟɥɥɟɤɬ LV�FRQWLQXRXVO\�LQFUHDVLQJ�WKDW�FDQ�LQGLFDWH�WR�LWV�
DFWLYH�DVVLPLODWLRQ��$W�WKH�VDPH�WLPH�LWV�*HUPDQ�HTXLYDOHQW�GHPRQVWUDWHV�WKH�XQHTXDO�
XVDJH� IUHTXHQF\� WKDW� PD\� LQGLFDWH� WKH� SUHVHQFH� RI� D� VXIILFLHQW� QXPEHU� RI�
VXEVWDQWLYHO\� VLPLODU� WR� WKH� QRXQ� ,QWHOOHNW VXEVWDQWLYHV� LQ� WKH� *HUPDQ� GLFWLRQDU\�
ZKLFK�FDQ�FRPSHQVDWH�WKH�QHHG�IRU�LWV�XVH��7KLV�VWDWHPHQW�ZDV�GHPRQVWUDWHG�E\�WKH�
H[DPSOHV�IURP�WKH�RULJLQDO�WH[WV�RI�+HVVH¶V�QRYHOV�
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3LFWXUH��� 7KH�'\QDPLFV�RI�WKH�8VDJH�)UHTXHQF\�RI�WKH�1RXQ�
µɢɧɬɟɥɥɟɤɬ¶�LQ�WKH�5XVVLDQ�6SHDNLQJ�'LVFRXUVH�IURP������WR�
������*RRJOH�%RRNV�1*UDP�9LHZHU��

7DEOH����7KH�5HODWLYH�)UHTXHQF\�RI�WKH�/H[HPH�µ,QWHOOHNW¶�DQG�LWV�5XVVLDQ�
(TXLYDOHQW�µɂɧɬɟɥɥɟɤɬ¶�LQ�³*RRJOH�1JUDP�9LHZHU�³LQ�3HUFHQWDJH
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���6XPPDU\

$� VHTXHQWLDO� VWXG\� RI� WKH� HW\PRORJ\�� GDWD� RQ� WKH� VHPDQWLFV� LQ� WKH�
H[SODQDWRU\�GLFWLRQDULHV�RI�WKH�ODQJXDJHV�XQGHU�FRQVLGHUDWLRQ��DV�ZHOO�DV�VWDWLVWLFDO�
GDWD� ������������ RI� HDFK� RI� WKH� QRXQV� DOORZ� XV� WR� GUDZ� WKH� IROORZLQJ� VHULHV� RI�
FRQFOXVLRQV�� 7KH� VHPDQWLF VWUXFWXUH� RI� ERWK� OH[LFDO� XQLWV� KDV� WKUHH� FRLQFLGLQJ�
PHDQLQJV��WKHUHIRUH��WKH\�ERWK�KDYH�D�VLPLODU�VHPDQWLF�SRWHQWLDO��,Q�WKH�RULJLQDO�WH[WV�
RI�+��+HVVH¶V�ZRUNV�WKH�*HUPDQ�OH[HPH�,QWHOOHNW LV�QRW�XVHG��2QH�UHFRUGHG�RQO\�LWV�
GHULYDWLYHV��'HVSLWH�WKDW�WKH�V\QRQ\PV�RI�WKLV�OH[HPH�DUH�RIWHQ�WUDQVODWHG�LQWR�5XVVLDQ�
E\�WKH�ZRUG�ɢɧɬɟɥɥɟɤɬ��,Q�WKH�VWXGLHG�SHULRG�WKHUH�ZDV�D�WHQGHQF\�WR�LQFUHDVH�WKH�
XVDJH�IUHTXHQF\�RI�WKH�OH[HPHV�LQ�ERWK�ODQJXDJHV��+RZHYHU��WKH�DQDO\]HG�GDWD�DOORZ�
XV� WR� VWDWH� D� VORZHU� DGDSWDWLRQ� RI WKH� *HUPDQ� OH[HPH� FRPSDUHG� ZLWK� WKH� DFWLYH�
SURFHVV�RI�WKH�DVVLPLODWLRQ�RI�LWV�5XVVLDQ�FRXQWHUSDUW�

���&RQFOXVLRQV

,QWHUQDWLRQDO�ZRUGV�,QWHOOHNW DQG�ɢɧɬɟɥɥɟɤɬ DUH�EHLQJ�ILUPO\�LQFOXGHG�LQWR�
WKH�GLFWLRQDU\�RI�*HUPDQ�DQG�5XVVLDQ�ODQJXDJHV��,Q�GLIIHUHQW�ODQJXDJHV�WKH\�IXQFWLRQ�
GLIIHUHQWO\��LQ�SDUWLFXODU��WKH\�FDQ�EH�IRXQG�LQ�WKH�DUWLVWLF�VW\OH�RI�RQH�ODQJXDJH��EXW�
DW� WKH�VDPH� WLPH�FKDUDFWHUL]H� WKH�YRFDEXODU\�RI�RWKHU�VW\OHV�RI�D�VHFRQG� ODQJXDJH��
%RWK� OH[HPHV�KDYH� D� VLPLODU� VHPDQWLF�SRWHQWLDO��ZKLFK� LV� UHDOL]HG�E\� WKH�5XVVLDQ�
OH[HPH�LQ�WKH�RULJLQDOO\�GHULYHG�IRUP�RI�D�VXEVWDQWLYH�DQG�E\�WKH�*HUPDQ�OH[HPH�LQ�
WKH�IRUP�RI�DQ�DGMHFWLYH�GHULYHG�IURP�LW�

$FNQRZOHGJHPHQWV

7KH�ZRUN� LV�SHUIRUPHG�DFFRUGLQJ� WR� WKH�5XVVLDQ�*RYHUQPHQW�3URJUDP�RI�
&RPSHWLWLYH�*URZWK�RI�.D]DQ )HGHUDO�8QLYHUVLW\�

5HIHUHQFHV

&KDQ�� :��� 5DNKLPRYD�� '��� 	� &KHUQ\VKHYD�� $�� �������� 5XVVLDQ� DQG� &KLQHVH�
D[LRORJLFDO�GLVFRXUVHV��$G�$OWD�MRXUQDO�RI�LQWHUGLVFLSOLQDU\�UHVHDUFK������������
����

'XGHQ�� 85/�� KWWSV���ZZZ�GXGHQ�GH�VXFKHQ�GXGHQRQOLQH�LQWHOOHNW� �DFFHVVHG� RQ�
���������

'XGHQ� ��������'DV�)UHPGZ|UWHUEXFK�������DNWXDOLVLHUWH�$XIODJH��%�����'XGHQYHUODJ��
=�ULFK��0DQQKHLP��

([SODQDWRU\� GLFWLRQDU\� E\� 2]KHJRY >(OHFWURQLF� UHVRXUFH@�� 85/��
KWWSV���VORYDUR]KHJRYD�UX�ZRUG�SKS"ZRUGLG ���� �DFFHVVHG�RQ����������



)XQFWLRQLQJ�RI�WKH�/H[HPH�µ,QWHOOHFW¶�LQ�5XVVLDQ�DQG�*HUPDQ�«�_����

*RRJOH� ERRNV� 1*UDP� YLHZHU >(OHFWURQLF� UHVRXUFH@�� 85/��
KWWSV���ERRNV�JRRJOH�FRP�QJUDPV �ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ����������

+DWFK��(�� ��������'LVFRXUVH�DQG� ODQJXDJH�HGXFDWLRQ��&DPEULGJH�8QLYHUVLW\�3UHVV�
3DSHUEDFN�

+HUPDQQ� 3DXO 'HXWVFKHV�:|UWHUEXFK�� �������� ���� YROOVW�� QHX� EHDUE�� $XIODJH� YRQ�
+HOPXW�+HQQH�XQG�*HRUJ�2EMDUWHO�XQWHU�0LWDUEHLW�YRQ�+HLGUXQ�.lPSHU�-HQVHQ��
0D[�1LHPH\HU�9HUODJ��7�ELQJHQ��

+HVVH�� +�� �������� 'DV� JODVSHUOHQVSLHO� �7KH� JODVV� EHDG� JDPH�� 7UDQVODWHG� IURP�
*HUPDQ�E\�'��.DUDYNLQD�DQG�9V��5R]DQRY��ɆRVFRZ��$UW��OLW�

+HVVH��+����������'HU�6WHSSHQZROI��6DLQW�3HWHUVEXUJ��$QWKRORJ\��.$52�

+HVVH�� +�� �������� 'DV� JODVSHUOHQVSLHO�� 9HUVXFK� HLQHU� /HEHQVEHVFKUHLEXQJ� GHV�
0DJLVWHU� /XGL� -RVHI� .QHFKW� VDPW� .QHFKWV� KLQWHUODVVHQHQ� 6FKULIWHQ�� %HUOLQ��
6XKUNDPS��

+HVVH��+����������6WHSSHQZROI��7UDQVODWHG�IURP�*HU���E\�6��$SW��ɆRVFRZ��3XEOLVKHU�
$67�

+HVVH��+����������ɂɝɪɚ ɜ ɛɢɫɟɪ��7UDQVODWHG�IURP�*HUPDQ�E\�6��$SW��ɆRVFRZ��$67�

1XUXOOLQD��*��0���	�8VPDQRYD��/��$����������7KH�LGLRVW\OH�RI�,�$��%XQLQ��(PRWLYH�
DQG� VHPDQWLF� GRPLQDQWV� LQ� GHVFULSWLRQ� RI� QDWXUDO� SKHQRPHQD�� -RXUQDO� RI�
/DQJXDJH�DQG�/LWHUDWXUH�����������������

6FKRRO�HW\PRORJLFDO�GLFWLRQDU\�RULJLQ�RI�ZRUGV��'URID >(OHFWURQLF�UHVRXUFH@���85/��
KWWS���ERRNUH�RUJ�UHDGHU"ILOH ������� �ɞɚɬɚ�ɨɛɪɚɳɟɧɢɹ����������

6KDLNKXWGLQRYD��5��,���/XNR\DQRYD��<��.���	�,UJDVKHYD��7��*����������6SHFLILFV�RI�
OH[HPH�KRXU�XVH�LQ�1��<D]\NRY
V�SRHWLF�ODQJXDJH��0RGHUQ�-RXUQDO�RI�/DQJXDJH�
7HDFKLQJ�0HWKRGV�����������������

6KW\UOLQD��(��*���$KPHURYD��/��5���	�<LQJ��/����������$UW�LPDJH�FRQWHQWV�RI�OH[HPH�
³WLPH´�LQ�WKH�SRHWLF�ODQJXDJH�RI�-� %URGVN\��$VWUD�6DOYHQVLV��������������

6RYLHW� HQF\FORSHGLF�GLFWLRQDU\ ��������&K�� HG�� �$�0��3URKRURY�� �WK HG�� �0RVFRZ��
6RY�(QF\FORSHGLD��

*RGLQR�� -�� '��� 5LYDV�� +��� %XUJRV�� 0��� 	� :LOKHOPL�� 0�� 5�� ������� $QDO\VLV� RI�
GLGDFWLFDO� WUDMHFWRULHV� LQ� WHDFKLQJ� DQG� OHDUQLQJ� 0DWKHPDWLFV�� 2YHUFRPLQJ�
H[WUHPH� REMHFWLYLVW� DQG� FRQVWUXFWLYLVW� SRVLWLRQV�� ,QWHUQDWLRQDO� (OHFWURQLF�
-RXUQDO� RI� 0DWKHPDWLFV� (GXFDWLRQ�� ������� ���������
KWWSV���GRL�RUJ����������LHMPH������


