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0DULQD�$��'URJD���1DWDOLD�9��<XUFKHQNR���'DULD�9��.RURENRYD���'LQD�,��
5RPHUR�,QWULDJR���	�$OH[DQGHU�1��/DQJQHU��

$EVWUDFW

7KH�DUWLFOH�LV�GHYRWHG�WR�WKH�VWXG\�RI�FRPSRVLWH�UK\PLQJ�FRPSRXQGV�DV�D�PHDQV�RI�
ZRUG�IRUPDWLRQ�JDPHV��,W�H[SORUHV�WKH�SODFH�RI�WKLV�FDWHJRU\�RI�ZRUGV�LQ�WKH�OH[LFDO�
V\VWHP�DQG�SHFXOLDULWLHV�RI�WKHLU�XVH�LQ�WKH�5XVVLDQ�DQG�(QJOLVK�ODQJXDJHV��$XWKRUV�
RI WKH DUWLFOH�UHSUHVHQW�FRPSRXQG�ZRUGV�DV�D�VSHFLDO�OH[LFDO�VXEJURXS��2Q�WKH�VSHFLILF�
SXEOLFLVWLF� PDWHULDO� DUH� UHYHDOHG� WKH� SHFXOLDULWLHV� RI� FRPSRXQG� ZRUGV� ZKLFK�
FRPSRQHQWV�DUH�UK\PHG��$OVR��LQ�WKH�ZRUN�WKH�FRPSDUDWLYH�FKDUDFWHULVWLF�RI�UK\PHG�
FRPSRXQGV�LV�JLYHQ��WKH�GHHS�DQDO\VLV�RI�PHDQLQJV�RI�WKHVH�ZRUGV�LV�FDUULHG�RXW�IRU�
WKH� SXUSRVH� RI� HVWDEOLVKPHQW� RI� PRUH� H[DFW� XQGHUVWDQGLQJ� RI� WKH� WH[W�� 5K\PHG�
FRPSRXQGV� DUH� RI� JUHDW� LQWHUHVW� WR� UHVHDUFKHUV� DV� WKH\� DUH� FKDUDFWHUL]HG� E\� DQ�
H[WUDRUGLQDU\�IRUP��JUDSKLF�ZULWLQJ�DQG�KHWHURJHQHLW\��

.H\ZRUGV��:RUG�)RUPDWLRQ��5K\PLQJ�&RPSRXQGV��+HQGLDG\V��/DQJXDJH�*DPH��

���,QWURGXFWLRQ

&RPSRXQG�ZRUGV�UHSUHVHQW�D�VSHFLDO� OH[LFDO�VXEV\VWHP�RI�ODQJXDJH��1HZ�
FRPSRXQG�ZRUGV�DUH�IRUPHG�RQ�WKH�PRGHO�XQXVXDO�WR�WKH�5XVVLDQ�ZRUG�IRUPDWLRQ�
V\VWHP��$FWLYL]DWLRQ�RI�WKLV�VWUXFWXUDO�JURXS�RI�OH[LFD�LV�RQH�RI�PDQLIHVWDWLRQV�RI�WKH�
OH[LFDO�FRQGHQVDWLRQ�DFWLQJ�DV�D�QDWXUDO�FRQVHTXHQFH�RI�WKH�SULQFLSOH�RI�SURILWDELOLW\�
LQ�ODQJXDJH��'URJD��������.DVKLVD]�	�0REDUDN���������2Q�FRQFUHWH�DFWXDO�PDWHULDO�
WKH�DWWHPSW�RI� LGHQWLILFDWLRQ�RI�SHFXOLDU� IHDWXUHV�RI�FRPSRXQG�ZRUGV�ZLWK�UK\PHG�
FRPSRQHQWV�LV�PDGH��/HW
V�DGGUHVV�D�TXHVWLRQ�RI�WKH�VWDWXV�RI�WKH�VWXGLHG�XQLWV�

���5HVHDUFK�0HWKRGV

,Q�WKLV�ZRUN�YDULRXV�PHWKRGV�DQG�ZD\V�RI�D�OLQJXLVWLF�UHVHDUFK�DUH�XVHG��D�
PHWKRG�RI�WKH�V\VWHP�VFLHQWLILF�GHVFULSWLRQ�E\�PHDQV�RI�ZKLFK�IXUWKHU�V\VWHPDWL]DWLRQ�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

'URJD� 0� $���<XUFKHQNR� 1�9���.RURENRYD� '� 9���,QWULDJR� '�,��5���	�/DQJQHU�$� 1���������
5K\PLQJ�FRPSRXQGV�DV�HOHPHQWV�RI�D�ODQJXDJH�JDPH��LQ�5XVVLDQ�DQG�(QJOLVK� ODQJXDJHV��
-RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�����������

� &RUUHVSRQGLQJ�DXWKRU��%HOJRURG�6WDWH�8QLYHUVLW\��%HOJRURG��5XVVLD�
� %HOJRURG�6WDWH�8QLYHUVLW\��%HOJRURG��5XVVLD�
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RI� PDWHULDO� LV� FDUULHG� RXW�� ZD\V� RI� REVHUYDWLRQ�� FRUUHODWLRQ� DQG� WKHRUHWLFDO�
LQWHUSUHWDWLRQ�RI�UHVXOWV�RI�WKH�ODQJXDJH�IDFWV�DQDO\VLV��$OVR��LQ�WKH�UHVHDUFK�D�PHWKRG�
RI�WKH�FRQWH[WXDO�DQDO\VLV�GLUHFWHG�WR�LGHQWLILFDWLRQ�RI�D�VWUXFWXUDO�VHPDQWLF�YDULDWLRQ�
RI�WKH�VWXGLHG�ZRUGV�LQ�WKH�VSHFLILF�WH[W�LV�DSSOLHG��D�PHWKRG�RI�PRGHOLQJ�RI�SURFHVVHV�
RI�FUHDWLRQ�RI�QHZ�FRPELQDWLRQV��7KH�H[SHULPHQWDO�PHWKRG�DOORZLQJ� WR�GHWHUPLQH�
VSHFLILFV�RI�IXQFWLRQLQJ�RI�UK\PHG�FRPSRXQGV�LQ�WH[WV�RI�MRXUQDOLVP�DFWV�DV�RQH�RI�
WKH�OHDGLQJ�PHWKRGV��

���5HVXOWV�DQG�'LVFXVVLRQ

7KHUH� LV�D�VSHFLDO� W\SH�RI�FRPSRXQG�ZRUGV� LQ�5XVVLDQ� ODQJXDJH�ZKLFK� LV�
FDOOHG�D�JHQGLDGLV�RU�D�UK\PHG�FRPELQDWLRQ��/H[LFDO�XQLWV�FUHDWHG�ZLWK�WKH�JHQGLDGLV�
DUH�FRPSOH[�ZRUGV�DQG�WKHLU�FRPSRQHQWV�DUH�UK\PHG��IRU�H[DPSOH��IRFXV�SRFXV��ILJOL�
PLJOL�HWF��7KLV�PHWKRG�KDV�EHHQ�OLYLQJ�IRU�D�ORQJ�WLPH�LQ�WKH�5XVVLDQ�ODQJXDJH�DQG�
ZH�VHH�WKH�LQIOXHQFH�RI�RWKHU�ODQJXDJHV�RQ�LW��LQ�SDUWLFXODU��RI�&DXFDVXV��8]EHN�DQG�
.DOP\N�ODQJXDJHV��7KH�ZRUGV�FUHDWHG�ZLWK�WKLV�FRPELQDWLRQ�XQGRXEWHGO\�SURGXFHV�
D� JUHDW� VW\OLVWLF� LQWHUHVW� DV� WKH� SUHVHQFH� RI� UK\PHG� FRPSRQHQWV� PDNHV� WKH� ZKROH�
VFHQWHQFH�H[SUHVVLYH�ZKDW�LV�QRW�FKDUDFWHULVWLF�IRU�IXOO�YDOXHG�ZRUGV��*HQGLDGLV�XQLWV�
FDOOLQJ�VRPH�REMHFW�RI�UHDOLW\�VKRZ�DQ�DWWLWXGH�WR�LW�DQG�EULQJV�DGGLWLRQDO�VHPDQWLF�
DVSHFWV��7KXV��JHGLDGLV�XQLWV�KDYH�QRW�RQO\�QRPLQDWLYH�DQG�VLJQLILFDWLYH�IXQFWLRQV�EXW�
WKH\�UHSUHVHQW�D�VW\OLVWLF�IHDWXUH��,Q�DOO�ZRUNV�RQ�UK\PHG�FRPELQDWLRQ�WKH�VFLHQWLVWV�
DUH� DEVROXWHO\� DJUHH� WKDW� WKH� JHGLDGLV� FUHUDWLRQV� KDYH� UHDO� H[SUHVVLYH� SRVVLELOLWLHV�
�*HOJDUGW��=KXUDYOHY�� ,]RWRY��=HPVND\D� HWF���� ,�6��8OXNKDQRY� LV� VXUH� WKDW� �HFKRHV�
SOD\� DQ� H[SUHVVLYH�VW\OLVWLF� UROH� DQG� FKDQJH� WKH� LQLWLDO� VRXQG�RU� JURXS�RI� VRXQGV��
�$\WR�������+RZHYHU��ZH�VKRXOG�UHPDUN�WKDW�DOO�JHQGLDGLV�IRUPDWLRQV�DUH�H[SUHVVLYH�
DV�WKH�SUHVHQFH�RI�D�UK\PHG�FRPSRQHQW�JLYHV�DQ�DGGLWLRQDO�VW\OLVWLF�IHDWXUH��6R��WKH�
ZRUG�IRUPDWLRQ�LV�XVHG�DV�D�VRXUFH�RI�VSHHFK�H[SUHVVLRQ�LQ�FUHDWLQJ�RFFDVLRQDO�ZRUGV�
�JHQHDG\VLF�IRUPDWLRQV��DQG�LW��ZRUG�IRUPDWLRQ��VKRXOG�SURGXFHV�D�QDWXUDO�VW\OLVWLF�
LQWHUHVW�

7KH�W\SRORJ\�RI�FRPSRXQG�ZRUGV�LV�SUHVHQWHG�SUHFLVHO\�DQG�FRQVLVWHQWO\�LQ�
ZRUNV�RI�6KDQVN\��������ZKR�DOORFDWHG�WKH�IROORZLQJ�PDLQ�JURXSV�

'RXEOLQJ� �UHSHWLWLRQV��� UHSUHVHQWLQJ� ³LQWHQVLI\LQJ´� RQ� VHPDQWLFV� DQG�
H[SUHVVLRQDO�RQ�FKDUDFWHU�D�UHGXSOLFDWLRQ�RI�WKLV�RU�WKDW�ZRUG��DQ�DGMHFWLYH��D�YHUE��DQ�
DGYHUE�� DQ� LQWHUMHFWLRQ� DQG� DQ� RQRPDWRSRHLD��� ɫɢɧɢɣ�ɫɢɧɢɣ�� ɟɥɟ�ɟɥɟ�� ɱɢɬɚɥɢ�
ɱɢɬɚɥɢ��ɤɢɫ�ɤɢɫ�HWF��,Q�VRPH�FDVHV��GRXEOLQJ�FDQ�EH�IROORZHG�E\�D�SUHIL[DWLRQ�RU�D�
VXIIL[DWLRQ�DW�WKH�VDPH�WLPH��FRPSDUH��IRU�H[DPSOH��ɡɥɨɣ�ɩɪɟɡɥɨɣ��ɞɭɪɚɤ�ɞɭɪɚɤɨɦ�
DQG�RWKHUV��

6\QRQ\PLF�UDSSURFKHPHQWV�RI�WKH�W\SH�ɡɜɚɬɶ�ɜɟɥɢɱɚɬɶ��ɩɭɬɶ�ɞɨɪɨɝɚ��ɭɦ�
ɪɚɡɭɦ�� ɛɚɪɵɧɹ�ɫɭɞɚɪɵɧɹ�� ,W� LV� LPSRUWDQW� WR� QRWH� WKDW� WKLV� JURXS� RI� ZRUGV� LQ� WKH�
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JHQHUDO�XVH� LV� IHZ�DQG� WR� WKLV�JURXS��DV�D� UXOH��EHORQJ� WKH�DXWKRU
V� LQGLYLGXDO�QHZ�
IRUPDWLRQV�DWWDFKHG�WR�DQ�DUWLVWLF�FRQWH[W�

7KH�DXWKRU�FRQVLGHUV�LQWHUPHGLDWH�EHWZHHQ�WKH�ILUVW�DQG�WKH�VHFRQG�JURXSV�
ZRUGV� ɬɪɟɧɶ�ɛɪɟɧɶ�� ɲɚɥɹɣ�ɜɚɥɹɣ�� ɲɭɪɵ�ɦɭɪɵ�� ɬɪɚɥɢ�ɜɚɥɢ�� ɮɢɝɥɢ�ɦɢɝɥɢ��
ɝɨɝɨɥɶ�ɦɨɝɨɥɶ��SHFXOLDU�WR�FROORTXLDO�VW\OH�RI�VSHHFK�

9LHZSRLQW�RI�=KXUDYOHY��������DFFRUGLQJ�WR�ZKLFK�WKH�VWXGLHG�IRUPDWLRQV�
DUH�FDOOHG�FRPSRXQGV�RI�GLIIHUHQW�ZRUGV��LQ�ZKLFK�WKH�UKHPH�FRPSRQHQW�FRUUHVSRQGV�
WR�WKH�VHSDUDWH�ZRUG�DQG�H[SUHVVHV�D�QHZ�VLJQ�RI�WKH�XVXDO�ZRUG�LV�LPSRUWDQW�WR�XV��,Q�
FRPSRVLWLRQ� RI� GLIIHUHQW� ZRUGV� =KXUDYOHY� FRQVLGHUV� QHFHVVDU\� WR� GLIIHUHQWLDWH�
DSSRVLWLYH� DGGLWLRQ� DQG� VR�FDOOHG�KHQGLDG\V��([DPSOHV�RI� DSSRVLWLYH� FRPSRVLWLRQ�
ɚɤɚɞɟɦɢɤ�ɫɟɤɪɟɬɚɪɶ��ɛɚɥ�ɦɚɫɤɚɪɚɞ��Ȼɨɝ�ɨɬɟɰ��ɞɨɦ�ɦɭɡɟɣ��ɢɡɛɚ�ɱɢɬɚɥɶɧɹ��ɤɨɜɟɪ�
ɫɚɦɨɥɟɬ�� ɦɚɬɶ�ɝɟɪɨɢɧɹ�� ɪɟɠɢɫɫɟɪ�ɩɨɫɬɚɧɨɜɳɢɤ�� ɪɨɦɚɧ�ɷɩɨɩɟɹ�� ɪɵɛɚ�ɦɨɥɨɬ��
ɫɚɦɨɥɟɬ�ɪɚɡɜɟɞɱɢɤ�� ɫɟɫɬɪɚ�ɯɨɡɹɣɤɚ�� ɱɟɥɨɜɟɤ�ɧɟɜɢɞɢɦɤɚ�� HWF�� 7KH� VHFRQG�
FRPSRQHQW� RI� VXFK� FRPSRVLWLRQ� LV� WKH� VSHFLI\LQJ� DWWULEXWH� WR� D� SUHSRVLWLYH�
³SDWULPRQLDO´� QDPH�� $OVR�� WKH� DWWULEXWH� SUHSRVLWLRQ� LV� SRVVLEOH�� KRZHYHU�� ɪɭɛɚɯɚ�
ɩɚɪɟɧɶ��ɤɨɪɦɢɥɟɰ�ɮɥɨɬ��ɛɚɬɸɲɤɚ�ɰɚɪɶ��$FFRUGLQJ�WR�WKH�UHVHDUFKHU��WR�DSSRVLWLYH�
FRPSRVLWLRQ� DGMRLQ� IRUPDWLRQV�ZLWK� WKH� FRRUGLQDWLQJ� UHODWLRQV� RI� FRPSRQHQWV�� IRU�
H[DPSOH��ɤɭɩɥɹ�ɩɪɨɞɚɠɚ��ɢɦɹ�ɨɬɱɟɫɬɜɨ��ɦɚɬɶ�ɨɬɟɰ��ɛɪɚɬɶɹ�ɫɟɫɬɪɵ�HWF��=KXUDYOHY�
FDOOV� KHQGLDG\V� D� UK\PHG� FRPSRVLWLRQ� RI� ZRUGV�� WKH� VHFRQG� RI� ZKLFK� FDQ� EH�
DVHPDQWLF��DW�WKH�VDPH�WLPH�³DGGLWLRQ�WR�WKH�ZRUG�RI�WKH�UK\PHG�ZRUGOLNH�VHJPHQW�
SXUVXHV� RU� WKH� RUQDPHQWDO�� FRORULVWLF� DLPV�� RU� DGGV� WR� ZRUG� SUDJPDWLFV� D� GLVGDLQ�
VKDGH´��ɜɢɧɬɢɤ�ɲɩɭɧɬɢɤ��ɤɚɲɚ�ɦɚɥɚɲɚ��ɫɬɪɚɫɬɢ�ɦɨɪɞɚɫɬɢ��ɲɚɣɤɚ�ɥɟɣɤɚ��ɬɚɧɰɵ�
�ɲ�ɦɚɧɰɵ��ɲɬɭɱɤɢ�ɞɪɸɱɤɢ�HWF�

&RPSOH[LW\�RI�GHWHUPLQDWLRQ�RI�WKH�VWDWXV�WKH�GLIIHUHQW�ZRUGV�FRPSRXQGV�LV�
FRQQHFWHG�DV�ZHOO�ZLWK�WKH�IDFW�WKDW�UHFHQWO\�LQ�VFLHQWLILF�OLWHUDWXUH�VHYHUDO�WHUPV�DUH�
XVHG�� IRU� H[DPSOH�� K\EULGL]DWLRQ� �.RVWMXNRY�� �������$QDO\]LQJ� WKH� VSHFLILHG�ZD\��
.RVW\XNRY� HVWDEOLVKHG� WKDW� FRPSRXQG� QDPHV� �K\EULGV�� DUH� FKDUDFWHUL]HG� E\� D�
VHPDQWLF VDWXUDWLRQ�WKDW�UHIOHFWV�DVSLUDWLRQ�RI�WKH�DXWKRU�IRU�WKH�PD[LPXP�LQIRUPDWLRQ�
FDSDFLW\�RI�WKH�WH[W�ZLWKLQ�OLPLWHG�ODQJXDJH�VSDFH��7KH�K\SKHQ�LV�D�VXSSRUWLYH�JUDSKLF�
PHDQV�RI�FRQQHFWLRQ�RI�SDLUV�RI�ZRUGV��2XU�REVHUYDWLRQV�RYHU�WKH�IDFWV�RI�ODQJXDJH�
FRQILUP WKDW� WKH� VSHFLILHG� ZD\� RI� IRUPDWLRQ� RI� QHZ� ZRUGV� LV� DSSOLHG� LQ� WH[WV� RI�
QHZVSDSHU� MRXUQDOLVP� TXLWH� ZLGHO\�� ,Q� WKH� H[DPSOHV� JLYHQ� EHORZ� WKH� VHFRQG�
FRPSRQHQW�RI�FRPSRXQG�LV�WKH�LQGHSHQGHQW�ZRUG�

©Ʉɨɬ�ɛɟɝɟɦɨɬª��ȼɧɢɦɚɧɢɟ��Ⱦɨɪɨɝɢɟ�ɱɢɬɚɬɟɥɢ��ɦɵ�ɨɛɴɹɜɥɹɟɦ�ɤɨɧɤɭɪɫ�
ɧɚ�ɫɚɦɨɝɨ�ɤɪɭɩɧɨɝɨ�ɤɨɬɚ��ɇɟ�ɫɥɭɱɚɣɧɨ�ɦɵ�ɟɝɨ�ɧɚɡɜɚɥɢ�©ɤɨɬ�ɛɟɝɟɦɨɬª��ɂɡɜɟɫɬɧɨ��
ɱɬɨ�ɫɚɦɚɹ�ɨɝɪɨɦɧɚɹ�ɤɨɲɤɚ�ɜ�ɦɢɪɟ�ɩɨ�ɤɥɢɱɤɟ�ɏɢɦɦɢ�ɜɟɫɢɥɚ����ɤɢɥɨɝɪɚɦɦ�ɢ���
ɝɪɚɦɦɚ�� Ⱥ� ɦɨɠɟɬ�� ɦɵ� ɩɨɛɶɟɦ� ɷɬɨɬ� ɪɟɤɨɪɞ"�ɇɨ� ɞɚɠɟ� ɟɫɥɢ� ɜɟɫ� ɭ� ɜɚɲɟɝɨ� ɤɨɬɚ�
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ɨɛɵɱɧɵɣ��ɚ�ɩɪɨɫɥɚɜɢɥɫɹ�ɨɧ�ɞɪɭɝɢɦɢ� ɫɜɨɢɦɢ�ɫɩɨɫɨɛɧɨɫɬɹɦɢ��ɜɫɟ�ɪɚɜɧɨ�ɠɞɟɦ�
ɜɚɲɟɣ�ɢɫɬɨɪɢɢ���Ʉɨɦɫɨɦɨɥɶɫɤɚɹ�ɩɪɚɜɞɚ���������������������

©Ʌɢɦɨɧ�ɞɪɚɤɨɧª� �KHDGOLQH��� Ɉɤɨɥɨ� ���� ɬɨɧɧ� ɥɢɦɨɧɨɜ� ɢ� ɚɩɟɥɶɫɢɧɨɜ�
ɭɲɥɨ�ɧɚ�ɫɨɡɞɚɧɢɟ�ɩɟɪɫɨɧɚɠɟɣ�ɞɥɹ�ɮɟɫɬɢɜɚɥɹ�©ɋɤɚɡɨɱɧɵɣ�ɨɫɬɪɨɜª�ɜ�Ɇɟɧɬɨɧɟ��
ɧɚ�ɸɝɟ�Ɏɪɚɧɰɢɢ��Ⱦɪɚɤɨɧɱɢɤ�± ɷɬɨ�ɬɨɥɶɤɨ�ɦɚɥɟɧɶɤɚɹ�ɞɟɬɚɥɶ�ɷɤɫɩɨɡɢɰɢɢ��Ɂɚɬɨ�
ɟɝɨ�ɦɨɠɧɨ�ɩɨɬɢɯɨɧɶɤɭ�ɩɨɟɞɚɬɶ�ɫ�ɯɜɨɫɬɚ��ɋ�ɤɪɟɩɨɫɬɧɨɣ�ɫɬɟɧɨɣ�ɬɚɤɨɟ�ɧɟ�ɩɪɨɣɞɟɬ�
�ɋɨɛɟɫɟɞɧɢɤ��������ʋ�����

7R�DQ�LQGHSHQGHQW�SXUH�ZD\�RI�ZRUG�IRUPDWLRQ�UHIHUV�KHQGLDG\V�DQG�,]RWRY��
FDOOLQJ�LW�D�NLQG�RI�FRPSRVLWLRQ��,]RWRY���������7KH�DXWKRU�DOORFDWHV�VHYHUDO�W\SHV�RI�
D�KHQGLDG\V��DW�WKH�VDPH�WLPH�WKHUH�LV�QRW�FOHDU�D�IRUPDQW�RI�WKLV�RU�WKDW�PHWKRG��,Q�
(QJOLVK�ODQJXDJH�OLWHUDWXUH�WKH�WHUP�VKP�DGGHG�UHSHDW�LV�FRPPRQ��0DO\VKHYD��������
�IRU�FDVHV�OLNH�IDQF\�VKPDQF\��

6DQQLNRY���������GHVFULELQJ�WKH�5XVVLDQ�FRPSRXQGV��FDOOHG�D�FKDSWHU�RI�KLV�
PRQRJUDSK� ³IRFXV�SRFXV� PHWKRG´�� 6XFK� XQLWV� DV� ɫɬɪɚɫɬɢ�ɦɨɪɞɚɫɬɢ�� WKH� DXWKRU�
UHIHUV� WR� DQ� XQXVXDO� ZD\� RI� ZRUG� IRUPDWLRQ�� FDOOHG� GLIIHUHQWO\�� ³UHSHWLWLRQ�
UHYHUEHUDWLRQ´�� ³HFKR� FRQVWUXFWLRQ´��7KH� HVVHQFH� RI� WKLV�PHWKRG� LV� WKDW� DQ\�ZRUG�
UHSHDWV� ZLWK� FKDQJH� RI� DQ� LQLWLDO� VRXQG� RU� JURXS� RI� VRXQGV�� $� SHFXOLDU� UK\PHG�
DGGLWLRQ�� DV� LI� UHYHUEHUDWLRQ� WR� WKH� EDVLF� ZRUG�� ,Q� WKH� 5XVVLDQ� DGYHUWL]LQJ� WKLV�
H[SUHVVLRQDO�ZRUG�IRUPDWLRQ�ZD\�LV�XVHG�YHU\�RIWHQ��$Q�H[DPSOH�LV�WKH�OLQH�IURP�D�
MLQJOH�RI�FKRFRODWH�EDU�³7RSLF´�

ȼɫɟ�ɛɚɬɨɧɵ�ɪɚɡɛɚɬɨɧɵ�ɧɵɧɱɟ�ɧɚɦ�ɞɜɨɢɦ

ɇɟ�ɩɨɦɟɯɚ��ɞɜɚ�ɨɪɟɯɚ�ɥɭɱɲɟ��ɱɟɦ�ɨɞɢɧ

7KH� SXUSRVH� RI� VXFK� ³UK\PLQJ´�� DFFRUGLQJ� WR� .ULVWDO� �������� LV� WR� WHOO�
LQIRUPDWLRQ� LQWHQGHG�RQO\� IRU�³LQLWLDWHG´� WKHUHIRUH� VRPH�NLQG�RI�D� ODQJXDJH�JDPH�
WXUQV�RXW��ZKLFK�IRU�³SURIDQH�SHUVRQV´�FRPSOHWHO\�ORVHV�VHQVH��7KH�UK\PHG�VXEVWLWXWH�
RIWHQ�KDV�D�SOD\IXO�DQG�LURQLFDO�FRQWH[W��$FFRUGLQJ�WR�*UHHQ���������WZR�IDFWRUV�± DQ�
DFFHQW� DQG� D� UK\PH� IRUP� WKH� EDVLV� RI� WKH� SULQFLSOH� RI� IRUPDWLRQ� RI� WKH� UK\PHG�
H[SUHVVLRQV�� DQG�SUHFLVHO\� WKH� UK\PH�SOD\V� WKH�PRVW� LPSRUWDQW� UROH��%XW� WKHUH� DUH�
FDVHV�ZKHQ�WKH�UK\PH�LV�DEVHQW�RU�LV�LQH[DFW��³LPSHUIHFW´�

7KH�UHVHDUFKHU�(�*��2]HURYD��FRQVLGHULQJ�IHDWXUHV�RI�FUHDWLRQ�RI�FRPSRVLWHV�
LQ� WKH� FKLOGUHQ
V� VSHHFK�� QRWHV�� ³1RQFRQYHQWLRQDO� ZD\V� RI� ZRUG� IRUPDWLRQ� DUH�
SUHVHQWHG�ILUVW�RI�DOO� LQ�VXFK�D�ZD\�DV�KHQGLDG\V��ɜɚɪɟɧɢɱɤɢ�ɦɚɥɟɧɢɱɤɢ��ɩɬɟɧɟɰ�
ɰɵɩɥɟɰ��ɱɭɯɱɚ�ɦɭɯɱɚ��ɫɭɩɟɪ�ɦɭɩɟɪ��'LVWLQFWLYH�IHDWXUH�RI�WKH�XVH�RI�D�KHQGLDG\V�LV�
PRWLYDWLRQ��VHPDQWLF�IXOOQHVV�RI�FRPSRQHQWV�RI�FRPSRXQG´��.XUJDQRYD��������

7KH�LQWHQVLILFDWLRQ�RI�FRPSRXQG�ZRUGV�LV�QRWHG�DOVR�LQ�ODQJXDJH�V\VWHP�RI�
WKH�(QJOLVK�ODQJXDJH��$\OZLQ��������0HUHGLWK��������)UDQNO\Q��������$\WR���������
6R�FDOOHG� UH�GXSOLFDWLYH� UK\PLQJ� FRPSRXQGV� ± WKDW� LV� UK\PHG� FRPSRXQG�(QJOLVK�
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ZRUGV��GLIIHU�LQ�XVH�IUHTXHQF\�LQ�PRGHUQ�PHGLD��IRU�H[DPSOH��KDQN\�SDQN\��KXEEOH�
EXEEOH��PLVKPDVK�DQG�HWF�� �:KHHOHU�	�%URDGKHDG���������7KHVH�ZRUGV�FRQVLVW�RI�
WZR�SDUWV��DV�D�UXOH��RQH�KDV�VHQVH��WKH�VHFRQG�GRHV�QRW�FRQWDLQ�LW��%XW�FDVHV�ZKHQ�
HDFK�RI�FRPSRQHQWV�KDV�LWV�RZQ�PHDQLQJ�DUH�QRWHG��EXW�PHUJLQJ�LQ�RQH�ZRUG��WKH\�
EHJLQ� WR� GHQRWH� VRPHWKLQJ� DEVROXWHO\� GLIIHUHQW� $V� DQ� LOOXVWUDWLRQ� FDQ� VHUYH� WKH�
FRPSRXQG�IOLS�IORSV�± ³YLHWQDPHVHV´��WR�IOLS�IORS�± ³VKDUSO\�WR�FKDQJH�RSLQLRQ�RQ�
VRPHWKLQJ´��DW� WKLV�IOLS�± ³WR�WKURZ�LQ�DLU´��DQG�IODS�± ³FODSSLQJ��EORZ´���'LHQKDUW�
�������GLYLGHV�UK\PHG�FRPSRXQG�ZRUGV�LQWR�WKUHH�JURXSV�

��� %RR�ERR� ZRUGV�� :RUGV� LQ� ZKLFK� WKH� VHFRQG� FRPSRQHQW� �V\OODEOH��
FRPSOHWHO\�UHSHDWV�WKH�ILUVW��ERR�ERR�± ³D�VLOO\�DQG�DQQR\LQJ�PLVWDNH´��
EOLQJ�EOLQJ�± ³H[SHQVLYH�MHZHOU\��ZHDUDEOH�IRU�VKRZ´��

���0LVK�PDVK�ZRUGV��:RUGV� LQ� WKH� VHFRQG� FRPSRQHQW� RI�ZKLFK� WKH� URRW�
YRZHO�FKDQJHV��ILGGOH�IDGGOH�± ³WULIOHV��QRQVHQVH��FKDWWHU´��NQLFN�NQDFN�
± ³WULQNHW´��

���+RFXV�SRFXV�ZRUGV3��&RPSRXQG�ZRUGV�ZKLFK�SDUWV�DUH� UK\PHG�DW� WKH�
H[SHQVH� RI� D� ILQDO� V\OODEOH� L�H�� WKH� ILUVW� V\OODEOH� GLIIHUV� �KXUG\�JXUG\�±
³VWUHHW�RUJDQ´��KXEEOH�EXEEOH�± ³QRLVH´��

:RUGSOD\�LV�LQ�D�YDU\LQJ�GHJUHH�SHFXOLDU�WR�DOO�RI�XV��LW�LV�QDWXUDO�DELOLW\�RI�
HDFK�SHUVRQ��)RU�H[DPSOH��ORRN�DW�WKH�NLG�ZKR�RQO\�OHDUQV�WR�VSHDN��+H�GDLO\�SOD\V�
ZLWK�VRXQGV�ZKLFK�KHDUV��³WDVWHV´�WKHP��WULHV�WR�WU\�WKHP�RQ�KLPVHOI��UK\PHV�ZRUGV��
$FWXDOO\��D�ZRUGSOD\�DQG�D�UK\PH�DV�RQH�RI�LWV�EULJKWHVW�IRUPV�LV�DQ�LPSRUWDQW�VWDJH�
RI� DVVLPLODWLRQ� RI� ODQJXDJH� IRU� FKLOGUHQ� ZKLFK� LV� FORVHO\� FRQQHFWHG� ZLWK� WKH�
VXEVHTXHQW�VNLOO�RI�ODQJXDJH�SURILFLHQF\�DQG�OLWHUDF\��0DQ\�(QJOLVK�FKLOGUHQ
V�ZRUNV�
DUH�FRQVWUXFWHG�RQ�ZRUGSOD\�� QDPHO\�RQ�XVH�RI� UK\PHG�FRPSRXQGV��)RU�H[DPSOH��
+XPSW\� 'XPSW\� �6KDOWD\�%ROWD\��� *HRUJLH� 3RUJLH� �*HRUJLH�3RUG]KL�� EULJKWO\�
LPLWDWH� WKH� VSHHFK� RI� (QJOLVK� FKLOGUHQ�� 7KH� ODQJXDJH� IDFWV� FRQILUP� DFWLYH� XVH� RI�
HOHPHQWV�RI�D�ODQJXDJH�SOD\�LQ�WKH�(QJOLVK�PHGLD��DGYHUWL]LQJ�RU�ILFWLRQ��5HVHDUFKHUV�
VD\�WKDW�UK\PHG�FRPSRXQGV�EHFRPH�D�SDUW�RI�GDLO\�FRPPXQLFDWLRQ�RI�%ULWLVK��)RU�
H[DPSOH��:KHQ�ZDV�WKH�ODVW�WLPH�\RX�ZHQW�WR�J\P"�7KDW�MHOO\�EHOO\�LV�JHWWLQJ�SUHWW\�
ELJ��7KH�ZRUG�MHOO\�EHOO\�LV XVHG�LQ�WKH�PHDQLQJ�³KXJH�VWRPDFK�DW�PHQ´�

<HPHO\DQRY� �������� VWXG\LQJ� H[SUHVVLRQV� RI� WKLV� NLQG�� VLQJOHV� RXW� ³WKH�
UK\PHG�VODQJ´��7KH�UHVHDUFKHU�FRQVLGHUV�LW�DV�D�W\SH�RI�(QJOLVK�VODQJ�LQ�ZKLFK�WKH�
ILUVW�SDUW�RI�WKH�SKUDVH�RU�H[SUHVVLRQ�LV�UK\PHG�ZLWK�LWV�VHFRQG�SDUW��FUHDWLQJ�YDULRXV�
RSWLRQV� RI� ZULWLQJ� �EULHI�� K\SKHQDWHG�� VHSDUDWH�� YHUERVH��� 0RVW� RIWHQ� WKH� VWXGLHG�
ZRUGV�RFFXU� LQ� WKH� WHOHYLVLRQ�DGYHUWL]LQJ�VORJDQV�GLIIHULQJ� LQ�DSSHDO�DQG�ZLW��7KH�
VSHHFK�RI�PHGLD�HPSOR\HHV�LV�FKDUDFWHUL]HG�E\�FUHDWLYLW\��WKHUHIRUH�WKH�FRPSRXQGV�
DSSHDULQJ�LQ�(QJOLVK�DUH�UK\PHG�³PRPHQWDU\´�LQ�WKH�VSHHFK�RI�PRGHUQ�FDUULHUV�RI�
FROORTXLDO�(QJOLVK��FKLFN�IOLFN��³WKH�VHQWLPHQWDO�PRYLH�DERXW�ORYH´���QLWW\�JULWW\��³WKH�
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HVVHQFH�� GHWDLOV´��� /LQJXLVWV�� LQYHVWLJDWLQJ� VSHFLILFV� RI� VXFK� ZRUGV�� QRWH� VRPH�
SHFXOLDULWLHV�� ODFRQLFLVP� DQG� FDSDFLW\� PDNHV� WKHP� PHPRUDEOH� DQG� VWHDG\� LQ� WKH�
ODQJXDJH��WKH\�KDYH�WKH�KXJH�SRWHQWLDO�IRU�WKH�LQYHQWLRQ�RI�QHZ�ZRUGV��FRPSRXQGV�
FRQVWDQWO\�ILOO�XS�WKH�(QJOLVK�ODQJXDJH��WKH\�DGG�VKDGHV�RI�KXPRXU�DQG�VKDUSQHVV�WR
WKH�VWDWHPHQW��$W�WKH�VDPH�WLPH�³WKH�FRPLF�HIIHFW�LV�UHDFKHG�E\�GUDZLQJ�DWWHQWLRQ�WR�
ZKDW�LV�GHULGHG�HYHQ�LI�LW�LV�VRIW�DQG�SOD\IXO´��9RVWULNRYD��������$]L]�	�$EGROJKDGHU��
�������%XW�LQ�LWVHOI�LW�GRHV�QRW�PHDQ�WKH�SRVLWLYH�DWWLWXGH��LQ�FRQYHUVDWLRQDO�SKUDVHV�
VRPH� UK\PHG� FRPSRQHQWV� DUH� FKDUDFWHUL]HG� E\� PHDQLQJ� RI� GLVGDLQ� DQG� VDUFDVP��
UDJWDJ� �XQRUJDQL]HG� JURXS� RI� SHRSOH��� ³:KDW� ZRXOG� EH� (QJOLVK�ZLWKRXW�*HRUJLH�
3RUJLH�� WRRWV\�ZRRWV\�� UD]]OH�GD]]OH�� KHHELH�MHHELHV�� ZDONLH�WDONLH�� QLWW\�JULWW\��
SROO\�ZROO\�GRRGOH"�:H�DOPRVW�GR�QRW�QRWLFH�SUHVHQFH�RI�D�UK\PH�DW�ZRUGV��SLFQLF��
KXPGUXP��KXPEXJ��KREQRE��DQG�WLGELW�� WKH�DPXVLQJ�HVVHQFH�RI�WKHLU� LQWHUQDO� IRUP�
ZDV� DOUHDG\� HUDVHG´� �.DUYDO¶R�� ������ .KHLUDEDGL� 	� 0LU]DHL�� <D]GHNKDVWL� HW� DO���
������

���&RQFOXVLRQ

,OOXVWUDWLYH�PDWHULDO� VKRZV� WKDW� WKH� JUDSKLF� FULWHULRQ� RI� GLIIHUHQWLDWLRQ� RI�
UK\PHG� FRPSRXQGV� IURP� WKH� SKHQRPHQD�� DGMDFHQW� WR� WKHP�� LV� QRW� DOZD\V�
XQDPELJXRXV��6R��WKH�QDPH�IXGG\�GDGG\�GHVLJQDWLQJ�³WKH�ROG�IDVKLRQHG�SHUVRQ�WKH�
RQH� ZKR� GRHV� QRW� DFFHSW� DQ\WKLQJ� QHZ� DQG \RXWK´� PHHWV� LQ� ZULWLQJ� ERWK� ZLWK� D�
K\SKHQ�� DQG� ZLWKRXW� LW�� ³DV� WKH� FKRLFH� RI� ZULWLQJ� RI� FRPSRXQG� ZRUGV� ± SURFHVV�
VSRQWDQHRXV� DQG� XQSUHGLFWDEOH�� FRQQHFWHG� UDWKHU� ZLWK� SUHIHUHQFHV� RI� XVHUV� RI�
ODQJXDJH´��9RVWULNRYD��������$OL�HW�DO����������,Q�WKH�5XVVLDQ�ODQJXDJH�FRPSRQHQWV�
RI�UK\PHG�FRPSRXQGV�DUH�DOZD\V�FRQQHFWHG�E\�D�JUDSKLF�VLJQ��³%H\RQG�D�K\SKHQ´�
DUH�VHPDQWLF�FRQQHFWLRQV�WKDQNV�WR�ZKLFK�WR�WKH�FRPSRXQG�ZRUG�LV�DVVLJQHG�FHUWDLQ��
RQO\�WR�LW�LQKHUHQW�PHDQLQJ�

7KXV�� WKH� GLVSDUDWH� LQ� WHUPLQRORJ\�� GHILQLWLRQV�� FODVVLILFDWLRQV� RI� UK\PHG�
FRPSRXQGV�LV�FRQQHFWHG�ZLWK�WKH�IDFW�WKDW�WKLV�PDWHULDO�LV�TXLWH�H[WHQVLYH�DQG�QRQ�
XQLIRUP��,W�LV�RI�JUHDW�LQWHUHVW�WR�IXUWKHU�GHWDLOHG�FODVVLILFDWLRQ�RI�D�KHQGLDG\V��0RVW�
RI�UHVHDUFKHUV�DUH�VLPLODU�WKDW�UK\PHG�FRPSRXQGV�DUH�FKDUDFWHUL]HG�E\�DQ�XQXVXDO�
SOD\IXO� IRUP�� K\SKHQDWHG� ZULWLQJ� DQG� FRPSOH[LW\� RI� VHPDQWLFV�� 7KHVH� ZRUGV� DUH�
IRUPHG�RQ�WKH�PRGHOV�HDUOLHU�QRW�SHFXOLDU�WR�WKH�5XVVLDQ�ZRUG�IRUPDWLRQ�V\VWHP��,Q�
XVDJH�RI�5XVVLDQ�QRPLQDWLYH�FRPSRXQGV��ɲɭɪɭɦ�ɛɭɪɭɦ��PDNH�����RI�WRWDO�QXPEHU�
RI� ZRUGV�KHQGLDG\VHV�� LQ� (QJOLVK� WKHUH� LV� D� ODUJH� QXPEHU� RI� YHUEDO� UK\PHG�
FRPSRXQGV��WR�VKLOO\�VKDOO\�± ³WR�IOXFWXDWH´���7KH�IRUP�RI�FRPSRVLWLRQ�LV�VLPLODU�LQ�
ERWK�ODQJXDJHV��EXW�IXOOQHVV�E\�VHPDQWLFV�LQ�(QJOLVK�LV�VPDOOHU��$V�WKH�XQLWLQJ�IDFWRU�
DFWV�³FRQWHPSRUDQHLW\´�RI�DSSHDUDQFH�RI�KHQGLDG\V�DV�DQ�HOHPHQW�RI�D�ODQJXDJH�JDPH�
LQ�D�FRQFUHWH�VSHHFK�VLWXDWLRQ��2EOLJDWRU\�H[LVWHQFH�RI�D�K\SKHQ�LV�FKDUDFWHULVWLF�IRU�
FRPSRXQGV� LQ� WKH� 5XVVLDQ� ODQJXDJH�� 5K\PHG� ZRUGV� PHHW� LQ� MRXUQDOHVH� VW\OH� RI�
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(QJOLVK�PRUH�RIWHQ��7KH�(QJOLVK�ODQJXDJH�DV�DQ\�DQRWKHU��KDV�WKH�ULFK�SRWHQWLDO�IRU�
ZRUG�SOD\��(YHQ�%ULWLVK� VR�RIWHQ�DQG�HYHU\ZKHUH�XVH�D� UH�GXSOLFDWLRQ� LQ� WKH�GDLO\�
VSHHFK� WKDW� WKH\�GR�QRW�SD\�DQ\�PRUH�DWWHQWLRQ� WR�ZKDW�XQXVXDO� LV�D�SKHQRPHQRQ��
³7KH� GHHS� DQDO\VLV� DQG� FRQVWDQW� FRQWH[WXDO� FRPSDULVRQ� RI� PHDQLQJV� RI�
FRUUHVSRQGLQJ�OH[LFDO�XQLWV�RI�WKH�(QJOLVK�DQG�5XVVLDQ�ODQJXDJHV�DOORZV�WR�HVWDEOLVK�
PRUH�SUHFLVHO\�VHPDQWLF�VKDSH�RI�WKH�VWXGLHG�ODQJXDJH�PDWHULDO´��1RYLFKNRY��������
(VODPL�	�$KPDGL��������1XUJDOL\HYD�HW�DO���������

5HIHUHQFHV

$OL��<���$O�1XVDLU��0���$ODQL��)���.KDQ��)���	�$O�%DGL��/����������(PSOR\PHQW�LQ�WKH�
SULYDWH�VHFWRU� LQ�2PDQ��6HFWRU�EDVHG�DSSURDFK�IRU� ORFDOL]DWLRQ� +XPDQLWLHV�	�
6RFLDO�6FLHQFHV�5HYLHZV� �������������

$\OZLQ��%����������$�ORDG�RI�FRFNQH\ FREEOHUV��/RQGRQ��

$\WR��-����������7KH�R[IRUG�GLFWLRQDU\�RI�UK\PLQJ�VODQJ��/RQGRQ�

$]L]��+���	�$EGROJKDGHU��)����������,QYHVWLJDWLRQ�RI�LQWHUQDWLRQDO�VWXGHQWV¶�TXDOLW\�
RQ�HGXFDWLRQDO�VHUYLFHV��-RXUQDO�RI�+XPDQLWLHV�,QVLJKWV���������������

&U\VWDO��'����������/DQJXDJH�SOD\��/���3HQJXLQ�%RRNV�

'LHQKDUW��-����������6WUHVV�LQ�UHGXSOLFDWLYH�FRPSRXQGV��0LVK�PDVK�RU�KRFXV�SRFXV"�
$PHULFDQ�6SHHFK���� �����������

'URJD��0��$�� ��������&RPSRXQG�ZRUGV� LQ� WKH�5XVVLDQ�DQG�(QJOLVK� ODQJXDJHV�� ,Q��
&XUUHQW� WUHQGV� LQ�VFLHQFH DQG�HGXFDWLRQ��7DPERY��//&�&RQVXOWLQJ�&RPSDQ\�
<XNRP�

(VODPL�� 5���	�$KPDGL�� 6�� �������� ,QYHVWLJDWLQJ� WKH� UROH� RI� HGXFDWLRQDO�PHGLD� RQ�
VHFRQGDU\� VFKRRO� VWXGHQWV¶� OHDUQLQJ� SURFHVV� LPSURYHPHQW� LQ� -DKURP� FLW\��
-RXUQDO�RI�+XPDQLWLHV�,QVLJKWV�������������

)UDQNO\Q��-����������$�GLFWLRQDU\�RI�UK\PLQJ�VODQJ��/RQGRQ�

*UHHQ��-����������5K\PLQJ�VODQJ��&ULWLFDO�4XDUWHUO\���� �������������

,]RWRY��9�� 3�� ��������3DUDPHWHUV� RI� WKH� GHVFULSWLRQ� RI� D� V\VWHP� RI� ZD\V� RI� ZRUG�
IRUPDWLRQ��RQ�PDWHULDO�RI�RNND]LRQDO
Q\�OH[LFRQ�RI�5XVVLDQ���2U\RO�

.DVKLVD]�� 6��	�0REDUDN��(�� ��������7KH� HIIHFWV� RI� SULYDWH� HGXFDWLRQ� LQVWLWXWHV� LQ�
SURYLGLQJ� PRGHUQ� ILQDQFLDO� NQRZOHGJH� LQ� GHYHORSLQJ� FRXQWULHV�� -RXUQDO� RI�
+XPDQLWLHV�,QVLJKWV��������������
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.KHLUDEDGL��0��$��	�0LU]DHL��=����������'HVFULSWLYH YDOXDWLRQ�SDWWHUQ�LQ�HGXFDWLRQ�
DQG�WUDLQLQJ�V\VWHP��$�PL[HG�VWXG\��-RXUQDO�RI�+XPDQLWLHV�,QVLJKWV�������������

.RVWMXNRY��9��0����������$ERXW�RQH�NLQG�RI�LQGLYLGXDO
QR�DXWKRU
V�ZRUGV��5XVVLDQ�DW�
VFKRRO�����������

.XUJDQRYD��(��%�� ��������*DPH�DVSHFW� LQ� WKH�PRGHUQ�DGYHUWL]LQJ� WH[W��9RURQH]K��
968�

0DO\VKHYD�� 2�� �������� 0XOWLFXOWXUDO� DVSHFW� RI� $PHULFDQ� (QJOLVK� YRFDEXODU�� ,Q��
9RFDEXOXP�HW�YRFDEXODULXP��*URGQR�

0HUHGLWK��-����������'LQNXP�$XVVLH�VODQJ��/RQGRQ�

1RYLFKNRY�� 3�� -X�� �������� 0HWDSKRUL]DWLRQ� DV� DNWXDO
Q\� SUREOHP� RI� PRGHUQ�
OLQJXLVWLFV��7KHRU\�RI�ODQJXDJH��/DQJXDJH�(GXFDWLRQ������������

1XUJDOL\HYD�� 6��� =H\QROOD�� 6��� 7XOHQRYD�� 8��� =XONDUQD\HYD�� =��� 	� <HVSRORYD�� *��
�������� )HDWXUHV� RI� LQVWLWXWLRQDO� DXWRQRP\� RI� WKH� .D]DNKVWDQ¶V� XQLYHUVLWLHV��
2SFLyQ��������������������

5K\PHG� FRPSRXQG� (QJOLVK� ZRUGV��0LVK�PDVK�� KRFXV�SRFXV�� WZHQW\�WZHQW\�� IOLS�
IORS�HWF��2QOLQH�$YDLODEOH��KWWS���PXOWLOLQJXDEORJ�WVRP���������������)HEUXDU\��
������

6DQQLNRY��9��=����������5XVVLDQ�LQ�D�PLUURU�ODQJXDJH�JDPHV��0RVFRZ��/DQJXDJHV
RI�WKH�5XVVLDQ�FXOWXUH�

6KDQVNLM�� 1�� 0�� �������� 6NHWFKHV� RQ� WKH� 5XVVLDQ� ZRUG� IRUPDWLRQ�� 0RVFRZ��
.RPNQLJD�

9RVWULNRYD��2��9����������$ERXW�FRPLF�IXQFWLRQ�RI�\HYIHPL]P��,Q�0*38�%XOOHWLQ��
6HULHV��3KLORORJ\��7KHRU\�RI�ODQJXDJH��/DQJXDJH�(GXFDWLRQ�����������

:KHHOHU��3���	�%URDGKHDG��$����������8SSHU�FODVV�UK\PLQJ�VODQJ��/RQGRQ�

<D]GHNKDVWL�� $��� (UIDQ�� 1��� 	� 1D]DUL�� 1�� �������� ,QYHVWLJDWLQJ� WKH� UHODWLRQVKLS�
EHWZHHQ� VSLULWXDO� LQWHOOLJHQFH� DQG� VRFLDO� DGDSWDWLRQ� DPRQJ� JLUO� KLJK� VFKRRO�
VWXGHQWV� LQ� 6KDKUH]D� FLW\�� 8&7� -RXUQDO� RI� 6RFLDO� 6FLHQFHV� DQG�
+XPDQLWLHV 5HVHDUFK��������������

<HPHO\DQRY�� $�� $�� �������� 5K\PHG� DQG� 5K\PLQJ� VODQJ� LQ� PRGHUQ� OLQJXLVWLFV��
+XPDQLWLHV�6FLHQFH�����������

=KXUDYOHY��$��)����������7HFKQLFDO�RSSRUWXQLWLHV�RI�5XVVLDQ�LQ�WKH�ILHOG�RI�WKH�VXEMHFW�
QRPLQDWLRQ��,Q�:D\V�RI�WKH�QRPLQDWLRQ�LQ�PRGHUQ�5XVVLDQ��0RVFRZ��6FLHQFH�


