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,QGXVWULDO�/RFDOL]DWLRQ�$QDO\VLV�RI�6PDOO�
DQG�0HGLXP�(QWUHSUHQHXUVKLS�LQ�WKH�5HJLRQV
-8/,$�6��3 ,1.29(76.$<$� 3K'��$VVRFLDWH�3URIHVVRU�RI�WKH�'HSDUWPHQW�Ȥ(FRQRPLFDO�DQDO\VLV�DQG�VWDWH�
PDQDJHPHQWȥ��8O\DQRYVN�6WDWH�8QLYHUVLW\��8O\DQRYVN��5RVVLD
(�PDLO� MXG\��#\DQGH[�UX

EVWUDFW��7KH�DFWXDO�SUREOHP�RI�VWDWH�DQG�PXQLFLSDO�PDQDJHPHQW�LQ�RXU�FRXQWU\�DW�WKH�PRGHUQ�VWDJH�
LV�FRQVLGHUHG�WR�EH�WKH�GHYHORSPHQW�RI�VPDOO�DQG�PHGLXP�HQWUHSUHQHXUVKLS�RQ�WKH�EDVH�RI�DQDO\VLV�
DQG�GH �̀QLQJ�WKH�UHVHUYHV�RI�FUHDWLRQ�WKH�QHZ�HQWUHSUHQHXULDO�VWUXFWXUHV�LQ�HDFK�UHJLRQ��7KH�JRDO�RI�WKH�
UHVHDUFK��ZKLFK�UHVXOWV�DUH�SUHVHQWHG�LQ�WKH�SDSHU��LV�WKH�DQDO\VLV�RI�WKH�ORFDOL]DWLRQ�OHYHO�LQ�WKH�VXEMHFWV�
RI�WKH�FRXQWU\��WKH�VSUHDGLQJ�RI�VPDOO�DQG�PHGLXP�HQWHUSULVHV�DQG�LQGLYLGXDO�HQWUHSUHQHXUV��VSHFLDOL]HG�
RQ�YDULRXV�W\SHV�RI�HFRQRPLF�DFWLYLW\�LQ�WKH�VHUYLFH�VSKHUH��,Q�WKH�SURFHVV�RI�UHVHDUFK�WKH�IROORZLQJ�WDVNV�
ZHUH�VROYHG��WR�GH �̀QH�FRHI �̀FLHQWV�RI�LQGXVWULDO�ORFDOL]DWLRQ�LQ�HYHU\�VXEMHFW�RI�WKH�FRXQWU\��WR�LGHQWLI\�WKH�
UHJXODULWLHV��WR�FKDUDFWHUL]H�WKH�GLVWULEXWLRQ�RI�HQWUHSUHQHXULDO�VWUXFWXUHV��WR�PDNH�WKH�FRPSDUDWLYH�DQDO\VLV�
RI�DFKLHYHG�ORFDOL]DWLRQ�OHYHO�UHJDUGLQJ�WKH�HLJKW�W\SHV�RI�HFRQRPLF�DFWLYLW\�
7KH�UHVHDUFKHV�ZHUH�EDVHG�RQ�WKH�VWDWLVWLFDO�LQIRUPDWLRQ�DERXW�TXDQWLW\�RI�HPSOR\HHV�ZRUN�LQ�VPDOO�DQG�
PHGLXP�HQWUHSUHQHXUVKLS�RI�HDFK�FRXQWU\�VXEMHFW��7KH�RULJLQDO�GDWD�ZHUH�XVHG�DV�WKH�UHVXOWV�RI�FRQWLQXRXV�
VWDWLVWLFDO�REVHUYDWLRQ�RI�HQWUHSUHQHXULDO�VWUXFWXUHV�ZRUN��PDGH�E\�6WDWH�6WDWLVWLFV�)HGHUDO�6HUYLFH��7KH�DQDO\VLV�
RI�DFKLHYHG�OHYHO�RI�WKH�UHJLRQVȢ�LQGXVWULDO�ORFDOL]DWLRQ�ZDV�PDGH�RQ�WKH�EDVH�RI�PDWKHPDWLFDO�PRGHOLQJ�
7KH�EDVLF�UHVXOWV�RI�UHVHDUFK�DUH��WR�LGHQWLI\�FKDUDFWHULVWLFV�RI�LQGXVWULDO�ORFDOL]DWLRQ�HQWUHSUHQHXUVKLS�
LQ�WKH�FRXQWU\�VXEMHFWV��WR�GHILQH��WKDW�WKH�PRVW�KLJK�OHYHO�RI�ORFDOL]DWLRQ�FDQ�EH�DFKLHYHG�E\�WKH�
HQWUHSUHQHXULDO�VWUXFWXUHV��PDNLQJ�ZKROHVDOH�DQG�UHWDLO�WUDGH��WR�SURSRVH�HYHU\�LQGXVWU\�PDNLQJ�IRUPDWLRQ�
RI�WKUHH�VXEMHFWV�JURXSV�LQ�WKH�FRXQWU\�GHSHQGHQW�RQ�WKH�VXEMHFWVȢ�OHYHO��WR�SURYH�WKDW�XVLQJ�WKH�IXQFWLRQ�
RI�QRUPDO�GLVWULEXWLRQ�GHQVLW\�LW�LV�SRVVLEOH�WR�GHVFULEH�WKH�GLVWULEXWLRQ�RI�YDOXHV�FRHI �̀FLHQWV�RI�HQWHUSULVHV�
DQG�HQWUHSUHQHXUV�ORFDOL]DWLRQ�LQ�VXFK�W\SHV�RI�DFWLYLW\��DV�FRQVWUXFWLRQ��ZKROHVDOH�DQG�UHWDLO�WUDGH��KRWHOV�
DQG�UHVWDXUDQWV��WUDQVSRUW�DQG�FRPPXQLFDWLRQ��RSHUDWLRQV�ZLWK�UHDO�HVWDWH�DQG�UHQWDO��KHDOWK�FDUH��DQG�DOVR�
RWKHU�FRPPXQLWLHV��VRFLDO�DQG�SHUVRQDO�VHUYLFHV��)XUWKHU�UHVHDUFKHV�DUH�FRQQHFWHG�ZLWK�WKH�DQDO\VLV�RI�
HQWUHSUHQHXUVKLS�LQGXVWULDO�ORFDOL]DWLRQ�LQ�WKH�PXQLFLSDO�DUHDV�
.H\ZRUGV� VPDOO�HQWHUSULVHV��PHGLXP�HQWHUSULVHV��LQGLYLGXDO�HQWUHSUHQHXUV��W\SHV�RI�HFRQRPLFDO�DFWLYLW\��
FRHI �̀FLHQW�RI�ORFDOL]DWLRQ��VXEMHFWV�RI�WKH�FRXQWU\�
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��� � ��� � ��� � �� �
���� �������� ����������� ����ȟ���

��� ��� �� � �� �� � �� �� ��� � ������������ �
��� � �� �� �� �� �

�� �� ������������ �
��� � �

���� �������� ����� ����ȟ���
��� 3RUWHU�0�(��7KH�(FRQRPLF�3HUIRUPDQFH�RI�5HJLRQV����5HJLRQDO�6WXGLHV��&DUID[�3XEOLVKLQJ��������9RO������

������3�����ȟ����
��� � �

���� �������� ���� ����ȟ���
���� � � �� ��� ����������� �
���� $OODQVRQ�3��)DUP�VL]H�VWUXFWXUH�LQ�(QJODQG�DQG�:DOHV������ȟ������-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV��

������ �����3�����ȟ����
���� 9LQFH�5��7KH�0DWKHPDWLFV�RI�0RQH\�0DQDJHPHQW��5LVN�$QDO\VLV�7HFKQLTXHV�IRU�7UDGHUV��1��<���-RKQ�

:LOH\�	�6RQV������������S�
���� � ��

���� �� �� �������� ���� ����ȟ���
���� � � ���� ��

������ ��� ������ ����ȟ���
���� � �� �� �� �� ��
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���� %DODHY�$�,��0RGHOOLQJ�)LQDQFLDO�5HWXUQV�DQG�3RUWIROLR�&RQVWUXFWLRQ�IRU�WKH�5XVVLDQ�6WRFN�0DUNHW����
,QWHUQDWLRQDO�-RXUQDO�RI�&RPSXWDWLRQDO�(FRQRPLFV�DQG�(FRQRPHWULFV�������� ���� �����3����ȟ���

���� � ��� � ��� � � �� ���
������������ �

���� � ��� � �� �� ��� ��
� ������������ �

���� 3HDUVRQ�(�6�� 'Ȣ$JRVWLQR�5�%���%RZPDQQ�.�2��7HVW�IRU�GHSDUWXUH�IURP�QRUPDOLW\��&RPSDULVRQ�RI�
SRZHUV ���%LRPHWULND�������� �����3�����ȟ�����

���� 6KDSLUR�6�6���)UDQFLD�5�6��$Q�DSSUR[LPDWH�DQDO\VLV�RI�YDULDQFH�WHVW�IRU�QRUPDOLW\����-RXUQDO�RI�WKH�
$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ��������9RO������3�����ȟ����

5HIHUHQFHV
��� 9DVLOHY�$�1��2�QHNRWRULNK�SRND]DWHOȢDNK�VSHWVLDOR]DWVLL�UHJLRQD�>2Q�VRPH�LQGLFDWRUV�RI�UHJLRQV�

VSHFLDOL]DWLRQ@��9HVWQLN�7*(8�Ƞ�7*(8�%XOOHWLQ��������QR�����SS����ȟ����LQ�5XVVLDQ��
��� .XGUMDYWVHYD�7�-X���=KDELQ�1�3��)RUPLURYDQL\H�DOJRULWPD�LGHQWL �̀NDWVLL�NODVWHURY�Y�HNRQRPLNH�UHJLRQD�

>)RUPLQJ�WKH�DOJRULWKPV�RI�FOXVWHUVȢ�LGHQWL �̀FDWLRQ�LQ�WKH�UHJLRQVȢ�HFRQRP\@��1DXFKQR�WHKQLFKHVNLH�
YHGRPRVWL�63E*38��(NRQRPLFKHVNLH�QDXNL�Ƞ�6DLQW�3HWHUVEXUJ�6WDWH�8QLYHUVLW\�6FLHQWL �̀F�DQG�7HFKQLFDO�
*D]HWWH��(FRQRPLF�6FLHQFHV��������QR�����������SS�����ȟ�����LQ�5XVVLDQ��

��� 0LUROMXERYD�7�9���.DUOLQD�7�9���.RYDOHYD�7�-X��=DNRQRPHUQRVWL�L�IDNWRUL�IRUPLURYDQL\D��L�UD]YLWUL\D�
UHJLRQDOȢQLNK�NODVWHURY��PRQRJUDSKL\D�>5HJXODULWLHV�DQG�IDFWRUV�RI�UHJLRQDO�FOXVWHUV�IRUPDWLRQ�DQG�
GHYHORSPHQW��PRQRJUDSK@��3HUP��3HUPVN\�JRVXGDUVWYHQL\�QDWVLRQDOQL\�LVOHGRYDWHOȢVNL\�XQLYHUVLWHW�Ƞ�
3HUP�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\������������S���LQ�5XVVLDQ��

��� 5DVWYRUWVHYD�6�1���.ROFKLQVNDMD�(�-H���0DQDHYD�,�9��(IHNWL�PRGHOL�WVHQWU�SHUH �̀UL\D�QD�SULPHUH�URVL\VNLNK�
UHJLRQRY�>7KH�HIIHFWV�RI�FHQWUH�SHULSKHU\�PRGHO�RQ�WKH�H[DPSOH�RI�5XVVLDQ�UHJLRQV@��9�PLUH�QDXFKQ\K�
RWNU\WLM�Ƞ�,Q�WKH�ZRUOG�RI�VFLHQWL �̀F�GLVFRYHULHV��������QR������������SS����ȟ����LQ�5XVVLDQ��

��� 5HJLRQDOQD\D�HNRQRPLND���SRG��UHG��9�,��9LG\DSLQD��0�9��6WHSDQRYD��>5HJLRQDO�HFRQRP\���HGLWHG�E\�9�,��
9LG\DSLQD��0�9��6WHSDQRYD@�� RVFRZ���,QIUD�0�Ƞ�,1)5$�0�������������S���LQ�5XVVLDQ��

��� 3LQNRYHWVND\D�,�6��3UHGSULQLPDWHOȢVWYR�Y�5RVL\VNR\�)HGHUDWVLL��JHQH]L]��VRVWR\DQL\H��SHUVSHNWLYL�UD]YLWL\D
>(QWUHSUHQHXUVKLS�LQ�WKH�5XVVLDQ�)HGHUDWLRQ��JHQHVLV��VWDWXV��SHUVSHFWLYHV�RI�GHYHORSPHQW@��
8O\DQRYVN��8O\QRYVNL�JRVXGDUVWYHQL\�XQLYHUVLWHW�Ƞ�8O\DQRYVN�VWDWH�XQLYHUVLW\������������S�
�LQ�5XVVLDQ��

��� 3LQNRYHWVND\D�,�6� .�YRSURVX�R�YLGDNK�L�VIHUDNK�GH\DWHOȢQRVWL�SUHGSULQLPDWHOȢVNLNK�VWUXNWXU�>2Q�WKH�
LVVXH�RI�HQWUHSUHQHXULDO�VWUXFWXUHVȢ�W\SHV�DQG�VSKHUHV�RI�DFWLYLW\�LQ�5XVVLD@��6RYUHPHQQD\D�NRQNXUHQWVL\D
Ƞ�0RGHUQ�FRPSHWLWLRQ��������QR�����SS����ȟ����LQ�5XVVLDQ��

��� 3RUWHU�0�(��7KH�(FRQRPLF�3HUIRUPDQFH�RI�5HJLRQV����5HJLRQDO�6WXGLHV��&DUID[�3XEOLVKLQJ��������YRO������
QR�������SS�����ȟ�����LQ�(QJOLVK��

��� 3LQNRYHWVND\D�,�6��0HWRGRORJL\D�LVOHGRYDQL\D�SRND]DWHOH\�GH\DWHOȢQRVWL�SUHGSULQLPDWHOVNLNK�VWUXNWXU�
>5HVHDUFK�PHWKRGRORJ\�RI�HQWUHSUHQHXULDO�VWUXFWXUHV�ZRUN@��7UXG\�.DUHOȢVNRJR�QDXFKQRJR�FHQWUD�5$1
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