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�&HQWUDO�'HSDUWPHQW�RI�&KHPLVWU\��7ULEKXYDQ�8QLYHUVLW\��.LUWLSXU��.DWKPDQGX��1HSDO��
��+(-�5HVHDUFK�,QVWLWXWH�RI�&KHPLVWU\��,&&%6��8QLYHUVLW\�RI�.DUDFKL��.DUDFKL��3DNLVWDQ��

(PDLO��DGKLNDULPLQH#\DKRR�FRP��

$EVWUDFW�

$� VHVTXLWHUSHQH� HVWHU� �� KDV� EHHQ� LVRODWHG� IURP� WKH� SODQW� $UWHPLVLD� LQGLFD� IRU� WKH� ILUVW� WLPH�� 7KH�
VWUXFWXUH�RI�FRPSRXQG�ZDV�GHGXFHG�XVLQJ�PDVV�VSHFWURPHWU\�DQG��'�DQG��'�105�VSHFWURVFRS\��'HWDLO�
�'�105�RI�FRPSRXQG�LV�GHVFULEHG�IRU�WKH�ILUVW�WLPH�DQG�WKLV�LV�WKH�ILUVW�UHSRUW�RI�WKH�SK\WRFKHPLFDO�ZRUN�
RQ�$UWHPLVLD�LQGLFD�IURP�1HSDO��

.H\ZRUGV��6HVTXLWHUSHQH�HVWHU��$UWHPLVLD�LQGLFD��1HSDOL�RULJLQ�

,QWURGXFWLRQ�

$UWHPLVLD�LQGLFD�LV�D�SHUHQQLDO�ZLOG�SODQW�EHORQJV�WR�JHQXV�$UWHPLVLD�DQG�JURZLQJ�LQ�PRGHUDWH�SODFHV�
RI�WKH�ZRUOG��,W�LV�FRPPRQO\�IRXQG�LQ�WKH�VRXWKHUQ�SDUW�RI�+LPDOD\D�DQG�ORFDOO\�NQRZQ�DV�³7LWHSDWL´�� ,W�
KDV�EHHQ�XVHG�E\� ORFDO� LQKDELWDQWV� WR� DOOHYLDWH�KHSDWRELODU\�DLOPHQW��KHDUWEXUQLQJ�� DQG�SHUVLVWHQW� IHYHU��
7KH�OHDYHV�RI�$��LQGLFD�KDYH�WKH�SRWHQWLDO�RI�DQWLVSDVPRGLF��DQWLVHSWLF��DQG�DQWLKHOPLQWKLF�DFWLYLW\���7KH�
H[WUDFW�RI� WKH�SODQW� LV�GUXQN� LQ�1HSDO� IRU� WKH� WUHDWPHQW�RI� DEGRPLQDO�SDLQ�G\VHQWHU\�DQG�GLDUUKHD��7KH�
IORZHUV�DQG� OHDYHV�RI�$�� LQGLFD� LQ�GULHG�SRZGHU� IRUP�DUH�XVHG� WR� WUHDW� VNLQ�GLVHDVHV�� $QWLR[LGDQW� DQG�
DQWLPLFURELDO�DFWLYLW\�RI�$��LQGLFD�RI�1HSDOL�RULJLQ�KDV�EHHQ�UHSRUWHG���

7KH�PDMRU�FKHPLFDO�FRQVWLWXHQW�RI�$UWHPLVLD�LQGLFD�LV�HVVHQWLDO�RLO��7KH�HVVHQWLDO�RLO�RI�$��LQGLFD�LV�YHU\�
IDVFLQDWLQJ�IURP�IRRG�LQGXVWU\��FRVPHWLF��DQG�SKDUPDFHXWLFDO�SRLQWV�RI�YLHZ��DV�LWV�DQWLPLFURELDO��F\WRWR[LF��
DQG� DQWLR[LGDQW� EHKDYLRU���7KH� ZHOO� NQRZQ� HVVHQWLDO� RLOV� OLNH� DUWHPLVLD� NHWRQH�� OLQDORRO�� JHUPDFUHQH��
ERUQHRO��FKU\VDQWKHQ\O�DFHWDWH��S�F\PHQH�� �WKXMRQH�DQG� �SLQHQH�ZHUH�LVRODWHG�IURP�$��LQGLFD��

$QWLPDODULDO�FRPSRXQGV�H[LJXDIODYRQH�$��H[LJXDIODYRQH�%��DORQJ�ZLWK�RWKHU�FRPSRXQGV�PDDFNLDLQ��
DQG��������GLK\GUR[\SKHQ\O������PHWK\OHQHGLR[\EHQ]RIXUDQ�KDYH�EHHQ�UHSRUWHG�IURP�$��LQGLFD����7KLV�LV�
WKH�ILUVW�UHSRUW�RI�WKH�SK\WRFKHPLFDO�ZRUN�RQ�$��LQGLFD�RI�1HSDOL�RULJLQ�

([SHULPHQWDO�0HWKRGV�

*HQHUDO�([SHULPHQWDO�

2SWLFDO�URWDWLRQV�ZHUH�UHFRUGHG�RQ�D�-$6&2�GLJLWDO�SRODULPHWHU��PRGHO�',3�������LQ�FKORURIRUP�DQG�
PHWKDQRO��3XULW\�RI�FRPSRXQG�ZDV�FRQILUPHG�XVLQJ�SUH�FRDWHG�VLOLFD�JHO�7/&���� ��������PP�WKLFN��(��

&RUUHVSRQGLQJ�DXWKRU
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0HUFN��W\SH��������0HVK���ZHUH�H[DPLQHG�XQGHU�89�OLJKW�DW�����DQG�����QP��6SRWV�RQ�7/&�SODWHV�ZHUH�
IXUWKHU� FRQILUPHG� E\� VSUD\LQJ�ZLWK� FHUULFVXOIDWH� UHDJHQW�� -HRO�06� URXWH� -06����+� DWWDFKHG�ZLWK�766�
����� ZDV� XVHG� WR� UHFRUG� (,�06�� 7KH� ,5� VSHFWUD� ZHUH� DFTXLUHG� IURP� )7,5������ �)RXULHU� 7UDQVIRUP�
,QIUDUHG�6SHFWURSKRWRPHWHU��6KLPDG]X�� -DSDQ��XVLQJ�.%U�GLVF��89�9LVLEOH� VSHFWUD�ZHUH� DFTXLUHG� IURP�

(YROXWLRQ�89�9LVLEOH�VSHFWURSKRWRPHWHU��7KHUPRVFLHQWLILF��8QLWHG�6WDWH��LQ� PD[�� ���3RODULPHWHU�3������
�-$6&2��-DSDQ��ZDV�XVHG�WR�PHDVXUH�RSWLFDO�URWDWLRQV��$OO��'��DQG��'��105�VSHFWUD�ZHUH�UHFRUGHG�RQ�
$YDQFH �����0+]�LQVWUXPHQW��

3ODQW�PDWHULDO��

7KH�SODQW�ZDV�FROOHFWHG�IURP�.DWKPDQGX�1HSDO��GXULQJ�6HSW��������7KH�SODQW�PDWHULDO�ZDV�LGHQWLILHG�
E\�FRPSDULQJ�ZLWK�VWDQGDUG�KHUEDULXP�SUHVHQW�DW�&HQWUDO�'HSDUWPHQW�RI�%RWDQ\��7ULEKXYDQ�8QLYHUVLW\��
.DWKXPDQGX�1HSDO�

([WUDFWLRQ�DQG�LVRODWLRQ�

�����.J�DLU�GULHG�SODQW�PDWHULDO�LV�JULQGHG�RU�FXW�LQWR�VPDOO�SLHFHV�WR�PDNH�KRPRJHQRXV�SRZGHU�DQG�
PDFHUDWHG��UDWLR���J����PO��LQ�PHWKDQRO���0HWKDQROLF�H[WUDFW�����J�UHFHLYHG�DIWHU�HYDSRUDWLRQ�RI�VROYHQW��
ZDV�GLVVROYHG�LQ�GLVWLOOHG�ZDWHU�DQG�SUHFHGHG�IRU�IUDFWLRQDWLRQ�E\�GLIIHUHQW�VROYHQWV��7KH�GLFKORURPHWKDQH�
�'&0��IUDFWLRQ�ZDV�VXEMHFWHG�WR�VLOLFD�JHO�FROXPQ�FKURPDWRJUDSK\�XVLQJ�KH[DQHV�HWK\ODFHWDWH�DV�HOXWLQJ�
VROYHQW�� ZKLFK� \LHOGHG� D� QXPEHU� RI� VXE� IUDFWLR�� 6XE�IUDFWLRQ� '$,��� ZKLFK� REWDLQHG� IURP� ����
(W2$F�+H[��ZDV�IXUWKHU�VXEMHFWHG�WR��/+����VHSKDGH[�FROXPQ�FKURPDWRJUDSK\�XVLQJ�PHWKDQRO�DV�PRELOH�
SKDVH�DIIRUGHG�FRPSRXQG���������PJ���

,38&�1DPH��PHWK\O��������GLK\GUR[\��D���GLPHWK\O����������D������D�RFWDK\GURQDSKWKDOHQ���
\O�DFU\ODWH��

0ROHFXODU�)RUPXOD�� &��+��2�

3K\VLFDO�6WDWH��:KLWH�FU\VWDOOLQH�

<LHOG�������PJ�

> @'
���������R

,5�Y�PD[�FP
���������DQG������

(,�06�P�]��UHO��LQW������������0������������������������������������������������������������������
���������������������������DQG���������������

5HVXOWV�DQG�'LVFXVVLRQ�

&RPSRXQG���ZDV� LVRODWHG� DV� D�ZKLWH� DPRUSKRXV� VROLG� E\� WKH� FROXPQ� FKURPDWRJUDSK\� IURP�'&0�
IUDFWLRQ�RI�$UWHPLVLD�LQGLFD��7KH�(,�06�VSHFWUD�RI�FRPSRXQG���GHSLFWHG�D�>0�@�SHDN�DW�����DQG�D�SHDN�DW�
P�]�����DIWHU�WKH�ORVV�RI�ZDWHU�PROHFXOH��7KH�FKHPLFDO�IRUPXOD�RI�FRPSRXQG���ZDV�VXJJHVWHG�&��+��2�

ZLWK�ILYH�GHJUHHV�RI�XQVDWXUDWLRQ��7KH�NH\�IUDJPHQW�LRQV�DW�P�]���������������DQG�����UHVXOWHG�IURP�WKH�
FOHDYDJH�RI�FRPSRXQG����)LJ������
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)LJXUH����.H\�IUDJPHQWV�RI�FRPSRXQG����

7KH��+�105�VSHFWUXP��7DEOH����VKRZHG�UHVRQDQFHV� IRU� WZR�PHWK\OV�DQG�RQH�PHWKR[\�DW� �����V��
�����V��DQG������V��ZKLFK�ZHUH�DOORFDWHG�WR�SURWRQV�RI�&�����&�����DQG�&����PHWK\O�JURXSV�UHVSHFWLYHO\��

6LJQDOV� UHVRQDWHG� DW� � ����� DQG� ����� ZHUH� DVVLJQHG� WR� SURWRQV� RI� PHWK\OHQH� JURXS� DW� &����� 7ZR�
GRZQILHOG�VLJQDOV�UHVRQDWHG�DW� ������W��-����� ������+]��DQG������G��-����� �����+]��ZHUH�DVVLJQHG�WR�SURWRQV�
RI�&���DQG�&���UHVSHFWLYHO\�EHDULQJ�K\GUR[\O�JURXS���

7KH���&�105�VSHFWUD�EURDG�EDQG�'(37��7DEOH����UHYHDOHG�UHVRQDQFHV�IRU�VL[WHHQ�FDUERQV��LQFOXGLQJ�
WKUHH�PHWK\OV��IRXU�PHWK\OHQV��ILYH�PHWKLQHV��DQG�IRXU�TXDWHUQDU\�FDUERQV��5HVRQDQFHV�RI�GRZQILHOG�DW�
������� ������� ������� DQG� ������ LQGLFDWH� WZR� GRXEOH� ERQGV�� )XUWKHUPRUH�� VLJQDO� DW� � ������ YHULILHG� D�
FDUERQ\O�FDUERQ�LQ�FRPSRXQG��7KH�GHGXFWLRQ�RI�NH\�VWUXFWXUDO�IUDJPHQWV�DQG�WKHLU�FRPELQDWLRQ�WR�REWDLQ�
WKH�ILQLVKLQJ�VWUXFWXUH�RI�FRPSRXQG���ZDV�FDUULHG�RXW�ZLWK�WKH�KHOS�RI�&26<��+64&�DQG�+0%&�VSHFWUD�
�)LJ�������6WHUHRFKHPLVWU\�RI�WKH�FRPSRXQG�ZDV�FRQILUPHG�ZLWK�WKH�KHOS�RI�FRXSOLQJ�FRQVWDQW�YDOXHV�DQG�
12(6<�FRUUHODWLRQ��&RPSRXQG���ZDV�SUHYLRXVO\�UHSRUWHG�IURP�WKH�SODQW�7DQDFHWXP�SUDHWHULWXP��

7DEOH��� ��&��DQG��+�105�FKHPLFDO�VKLIW�YDOXHV�RI�����&'�2'��SSP������DQG�����0+]���

&DUERQ�1R� & +��-��+]��
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)LJXUH�����.H\�&26<�DQG�+0%&�FRUUHODWLRQV�RI�FRPSRXQG����

&RQFOXVLRQ�

3K\WRFKHPLFDO� ZRUN� RQ� $UWHPLVLD� LQGLFD� IURP� 1HSDO� KDV� EHHQ� GRQH� IRU� WKH� ILUVW� WLPH� DQG� D�
VHVTXLWHUSHQH�HVWHU�KDV�LVRODWHG�IRU�WKH�ILUVW�WLPH�IURP�WKH�$UWHPLVLD�LQGLFD��

$FNQRZOHGJHPHQW�

:H�ZRXOG�OLNH�WR�WKDQN�0U��5��&��.DQGHO�IRU�KHOSLQJ�WR�FROOHFW�SODQW�PDWHULDO�DQG�3URI��'U��.ULVKQD�
.XPDU�6KUHVWKD�IRU�LGHQWLI\LQJ�WKH�SODQW�PDWHULDO��

5HIHUHQFHV�

�� 6���-��/HH��+��<��&KXQJ��*��$��&DPHOLD��$��5��:RRG��5��$��'L[RQ��DQG�7��-��0DEU\��-��$JULF���
)RRG�&KHP�����������������

�� 0��$��5DWKHU��%��$��'DU��:��$��6KDK��$��3UDEKDNDU��.��%LQGX��-��$��%DQGD\��DQG�0��$��4XULVKL��
$UDE��-��&KHP������������6�����

�� 6��5DVKLG��0��$��5DWKHU��:��$���6KDK��%��$���%KDW���)RRG�&KHP������������������
�� $���1DKLG��&���1HHODEK��.��1DYQHHW��3KDUP��6FL��	�5HV��������������������������
�� 5���&KDQSKHQ��<��7KHEWDUDQRQWK��6���:DQDXSSDWKDPNXO��DQG�<��<XWKDYRQJ��-��1DW��3URG��������

����������

�� 1��*RUHQ��3K\WRFKHPLVWU\�����������������


