
+LVWRU\�RI�/LWHUDU\�7UDQVODWLRQ�IURP�7DWDU�/DQJXDJH�WR�
5XVVLDQ�LQ�WKH�;;�&HQWXU\�

=KDQERODW�0��=KHWLED\���5DGLI�5��=DPDOHWGLQRY���*XOQDUD�)��=DPDOHWGLQRYD��� 	�
)DQX]D�+��*DEGUDNKPDQRYD�

$EVWUDFW

$V� \RX� NQRZ�� QR� OLWHUDWXUH� H[LVWV� ZLWKRXW� WKH� PXWXDO� HQULFKPHQW� RI� WUDQVODWHG�
OLWHUDWXUH��$QG�WKDQNV�WR�WKLV�ZH�KDYH�D�ZRQGHUIXO�RSSRUWXQLW\�WR�JHW�DFTXDLQWHG�ZLWK�
WKH�ZRUN�RI�QRW�RQO\�5XVVLDQ��EXW�DOVR�IRUHLJQ�ZULWHUV��$V�D�UHVXOW��WUDQVODWHG�OLWHUDWXUH�
LV�UHDG�LQ�HYHU\�UHJLRQ��$FFRUGLQJ�WR�PDQ\�UHVHDUFKHUV��LW�ZDV�LQ�WKH�WZHQWLHWK�FHQWXU\�
WKDW�WKH�VXEMHFW�RI�WUDQVODWLRQ�VWXGLHV�DV�D�VFLHQFH�ZDV�IRUPHG��6XFK�IRUPDWLRQ�JDYH�
D� KXJH� LPSHWXV� WR� WKH�JURZWK�RI� WUDQVODWHG�ZRUNV� DQG� LPSURYHPHQW�RI� WUDQVODWLRQ�
VNLOOV��,W�FDQQRW�EH�VDLG�WKDW�7DWDU�OLWHUDWXUH�ZDV�DFWLYHO\�WUDQVODWHG LQWR�5XVVLDQ��%XW�
HYHQ�LI�WUDQVODWHG��LW�LV�QRW�DOZD\V�IDU�VXFFHVVIXO��%HIRUH�WKH������UHYROXWLRQ��WKHUH�
ZHUH� SUDFWLFDOO\� QR� WUDQVODWLRQV� LQWR� 5XVVLDQ�� 7UDQVODWLRQV� RI� 7DWDU� OLWHUDWXUH� LQWR�
5XVVLDQ�WRRN�D�V\VWHPDWLF�FKDUDFWHU�RQO\�IURP�WKH���V��:H�FDPH�WR WKH�FRQFOXVLRQ�
WKDW� LQ� WKH� WZHQWLHWK� FHQWXU\�� 7DWDU� OLWHUDWXUH� H[SHULHQFHG� D� NLQG� RI� 5HQDLVVDQFH��
ZKLFK�DIIHFWHG�QRW�RQO\� LWV� OLWHUDWXUH��EXW�DOVR� LQ� WUDQVODWLRQ�DFWLYLWLHV��7UDQVODWLRQ�
VFLHQFH� DV� D� VFLHQFH�ZDV� QRW� YHU\� SODQQHG� LQ� QDWXUH� � WKLV�ZDV�PDLQO\ GXH� WR� WKH�
LQIOXHQFH�RI� VRFLDO� IDFWRUV��7KH�GHYHORSPHQW�RI� WKH� WUDQVODWLRQ�RI� OLWHUDU\�SURVH� LQ�
7DWDUVWDQ�LQ�WKH���WK�FHQWXU\�ZDV�QRW�XQLIRUP��WKH�SDFH�RI�GHYHORSPHQW�ZDV�QRW�YHU\�
LQWHQVLYH�� EXW� GHVSLWH� WKLV�� WKH� WUDQVODWRUV� ZHUH� DEOH� WR� DFKLHYH� WKHLU� JRDOV� � WR�
IDPLOLDUL]H�5XVVLDQ�UHDGHUV�ZLWK�7DWDU�OLWHUDWXUH��UDLVH�7DWDU�OLWHUDWXUH�WR�WKH�ZRUOG�
OHYHO�DQG�LPSURYH�WKH�TXDOLW\�RI�WUDQVODWLRQ�

.H\ZRUGV� 7UDQVODWLRQ� 6WXGLHV�� /LWHUDU\� 7UDQVODWLRQ�� 7DWDU� /DQJXDJH�� 7DWDU�
/LWHUDWXUH�

���,QWURGXFWLRQ

7UDQVODWLRQ�VWXGLHV�LQ�7DWDUVWDQ�LQ�WKH�WZHQWLHWK�FHQWXU\�ZHUH�FRQGLWLRQDOO\�
GLYLGHG�LQWR�VHYHUDO�SHULRGV��,W�GHSHQGHG�RQ�WKH�HYHQWV�RI�WKDW�WLPH��%XW�HYHQ�WKLV�GLG�
QRW� KLQGHU� WKH� WUDQVODWLRQ� RI�PRUH� WKDQ� ����ZULWHUV� IURP� WKH� 7DWDU� ODQJXDJH� LQWR�
5XVVLDQ�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

=KHWLED\�� =��0��� =DPDOHWGLQRY�� 5�� 5��� =DPDOHWGLQRYD�� *�� )��� 	�*DEGUDNKPDQRYD�� )�� +��
��������+LVWRU\�RI� OLWHUDU\� WUDQVODWLRQ� IURP�7DWDU�/DQJXDJH� WR�5XVVLDQ� LQ� WKH�;;�FHQWXU\�
-RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�����������

� .D]DQ�)HGHUDO�8QLYHUVLW\��.D]DQ��5XVVLD�
��.D]DQ�)HGHUDO�8QLYHUVLW\��.D]DQ� 5XVVLD��IDQX]DBPD\DN#OLVW�UX



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

7KLV�FHQWXU\��DFFRUGLQJ�WR�.��0LQQLEDHY��LV�WKH�*ROGHQ�$JH�RI�WUDQVODWLRQ�
VWXGLHV� LQ� 7DWDUVWDQ�� ,I� 7DWDU� OLWHUDWXUH� ZDV� HQULFKHG� EHIRUH� ZLWK� WUDQVODWLRQV� RI�
(DVWHUQ�OLWHUDWXUH��3HUVLDQ��$UDELF��7XUNLVK���WKHQ�IURP�WKH�HQG�RI�WKH���WK�FHQWXU\�LW�
EHJDQ�WR�EH�UHSODFHG�E\�WUDQVODWLRQV�RI�(XURSHDQ�DQG��HVSHFLDOO\��5XVVLDQ�OLWHUDWXUH��
,W�DOVR�FRPHV�GRZQ�WR�WKH�IDFW�WKDW�WKH�7DWDU�SHRSOH�KDYH�ORQJ�EHHQ�DVVRFLDWHG�ZLWK�
WKH�5XVVLDQ�SHRSOH��7KLV�FRQQHFWLRQ�DIIHFWHG�QRW�RQO\�WKH�UDWH�RI�GHYHORSPHQW�RI�WKH�
WUDQVODWLRQ��EXW�DOVR� WKH�QXPEHU�RI� WUDQVODWHG� WH[WV�� ,Q� WKH� WZHQWLHWK�FHQWXU\��7DWDU�
OLWHUDWXUH�LWVHOI�H[SHULHQFHG�D�SHFXOLDU�5HQDLVVDQFH�HUD��WKH�ODQGPDUNV�RI�ZKLFK�ZHUH�
ERWK�5XVVLDQ�DQG�(XURSHDQ�OLWHUDWXUH��DV�7DWDU�ZULWHUV�DFWLYHO\�PDVWHUHG�QHZ�JHQUHV�
RI� WKH� ³(XURSHDQ´� W\SH�� $FFRUGLQJ� WR� *�� ,EUDJLPRY�� ³$FTXDLQWDQFH� ZLWK� 7DWDU�
KLVWRU\� DORQH�� ZLWKRXW� NQRZOHGJH� RI� XQLYHUVDO� KLVWRU\�� ZLOO� EH� D� YHU\� RQH�VLGHG�
DSSURDFK�� 7KH� VDPH� FDQ� EH� VDLG� DERXW� LJQRUDQFH� RI� WKH� SHULRGV� DQG� FXUUHQWV� RI�
XQLYHUVDO� OLWHUDWXUH´� �0LQQLEDHY�� ������ 6XOLVW\DQLQJVLK� HW� DO��� ������� 6XFK� DQ�
DFFHOHUDWHG�ZD\� RI� LQWURGXFLQJ� 7DWDU� OLWHUDWXUH� WR� ZRUOG� OLWHUDWXUH� SDVVHG� WKURXJK�
WUDQVODWLRQ�DFWLYLWLHV��7UDQVODWLRQ��LQ�WKLV�FDVH��KHOSHG�WR�UDLVH�QDWLYH�OLWHUDWXUH�WR�WKH�
ZRUOG�OHYHO�

,Q�VWXG\LQJ� WKH�KLVWRU\�RI� OLWHUDU\� WUDQVODWLRQ� IURP�7DWDU� LQWR�5XVVLDQ��ZH�
ZHUH�EDVHG�RQ�WKH�ZRUNV�RI�$OHNVHHYD���������%D\UDPRYD������� %DKUHPDQG���������
%DUNKXGDURY� DQG 5HWVNHU� �������� 9�1� .RPLVDURYD� �.RPLVVDURY�� �������
.�6� 0LQQLEDHYD� �0LQQLEDHY�� ������� %ROJDURYD� �������� 6DODNKRYD DQG 6LEJDHYD��
��������0XJWDVLPRYD���������)D]OLHYD HW�DO� ��������.KD\EXOOLQD HW�DO� �������DQG�
RWKHUV�

7KH�VFLHQWLILF�QRYHOW\�RI�WKLV�VWXG\�OLHV�LQ�WKH�IDFW�WKDW�LW�FRQWULEXWHV�WR�WKH�
GHYHORSPHQW� RI� 7DWDU� WUDQVODWLRQ� VWXGLHV�� FRQWULEXWHV� WR� WKH� IXUWKHU� VWXG\� RI� WKH�
SUREOHPV�RI�WUDQVODWLQJ�7DWDU�ZRUNV�LQWR�5XVVLDQ�

7KH�SUDFWLFDO�YDOXH�RI�WKH�ZRUN�OLHV�LQ�WKH�IDFW�WKDW�LWV�UHVXOWV�FDQ�EH�XVHG�LQ�
FRXUVHV�RQ�WKH�WKHRU\�DQG�SUDFWLFH�RI�WUDQVODWLRQ��DV�ZHOO�DV�LQ�OHFWXUHV�RQ�WKH�IHDWXUHV�
RI�WKH�WUDQVODWLRQ�RI�ILFWLRQ�IURP�7DWDU�LQWR�5XVVLDQ�

���0HWKRGV�

,Q�VROYLQJ�WKH�DERYH�SUREOHPV��ZH�XVHG�WKH�IROORZLQJ�PHWKRGV��GHVFULSWLYH��
DQDO\VLV�RI�WKH�WUDQVODWLRQ��FRPSDULQJ�WKH�WH[W�RI�WKH�RULJLQDO�ZLWK�WKH�WUDQVODWHG��

���5HVXOWV�DQG�'LVFXVVLRQ

:H�FDPH� WR� WKH FRQFOXVLRQ� WKDW� LQ� WKH� WZHQWLHWK� FHQWXU\�� 7DWDU� OLWHUDWXUH�
H[SHULHQFHG�D�NLQG�RI�5HQDLVVDQFH��ZKLFK�DIIHFWHG�QRW�RQO\�LWV�OLWHUDWXUH��EXW�DOVR�LQ�
WUDQVODWLRQ�DFWLYLWLHV��%XW�WKH�OLWHUDWXUH�RI�WKLV�SHULRG�FDQQRW�EH�VWULFWO\�GLIIHUHQWLDWHG�
EHWZHHQ�QDWLRQDO�DQG�WUDQVODWHG��DV�WKH�ODWWHU�ZDV�SDUW�RI�WKH�ILUVW��'HSHQGLQJ�RQ�WKH�
HYHQWV�RI�WKDW�WLPH��OLWHUDWXUH�ZDV�FRQGLWLRQDOO\�GLYLGHG�LQWR�SHULRGV��7KH�UHYROXWLRQ��
WKH�IRUPDWLRQ�RI�WKH�7$665��WKH�IRUPDWLRQ�RI�WKH�8665��ZDU��UHSUHVVLRQ��WKH�SRVW�
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ZDU�\HDUV��WKH�SHULRG�RI�WKH��WKDZ���SHUHVWURLND�� DOO�WKLV�LQIOXHQFHG�WKH�GHYHORSPHQW�
RI� QRW� RQO\� OLWHUDWXUH�� EXW� DOVR� WKH� GHYHORSPHQW� RI� WUDQVODWLRQ�� 6R� WKH� WUDQVODWLRQ�
DFWLYLW\��GHSHQGLQJ�RQ� WKH� LQWHQVLW\�RI� WKH� WUDQVODWLRQ�RI�ZRUNV��ZDV�GHFLGHG� WR�EH�
GLYLGHG�LQWR�VWDJHV��&RQGLWLRQDOO\��ZH�FDQ�GLVWLQJXLVK�WKH�IROORZLQJ�

�� �����������SUH�UHYROXWLRQDU\�SHULRG��
�� ������\HDUV��SUH�ZDU�WLPH��
�� ������\HDUV��ZDU�WLPH��
�� ������\HDUV��SRVW�ZDU�WLPH��
�� ���SUHVHQW�WLPH�

,W�FDQQRW�EH�VDLG�WKDW�7DWDU�OLWHUDWXUH�ZDV�DFWLYHO\�WUDQVODWHG�LQWR 5XVVLDQ��
%XW�HYHQ�LI�WUDQVODWHG��LW�LV�QRW�DOZD\V�IDU�VXFFHVVIXO�

%HIRUH� WKH� UHYROXWLRQ� RI� ������7DWDU� OLWHUDWXUH�ZDV� KDUGO\� WUDQVODWHG� LQWR�
5XVVLDQ��7KH�H[FHSWLRQ�LV�WKH�ERRN�RI�1�,� $VKPDULQD��(VVD\�RQ�WKH�OLWHUDU\�DFWLYLW\�
RI�.D]DQ�7DWDUV�0RKDPPHGDQ�IRU�������������

2QO\�LQ������ZHUH�VHYHUDO�SRHPV�E\�*� 7XND\D�LQ�5XVVLDQ�WUDQVODWLRQ��7KH�
ILUVW� HGLWLRQ� RI� WKH�7DWDU�ZRUN� LQ�5XVVLDQ� LV� WKH� SRHP� �%URNHQ�+RSH�� ��Ԧɡɟɥɝԥɧ�
ԧɦɟɬ���WUDQVODWHG�E\�3� 5DGLPRYD��������.D]DQ���

7UDQVODWLRQV�RI�7DWDU�OLWHUDWXUH�LQWR�5XVVLDQ�WRRN�D�V\VWHPDWLF�FKDUDFWHU�RQO\�
IURP�WKH���V�

7KH�PHWKRGV�RI�WUDQVODWLQJ�WKH�ZRUNV�RI�7DWDU�ZULWHUV�LQWR�5XVVLDQ�FRXOG�QRW�
EXW�UHIOHFW�WKH�WUHQGV�WKDW�ZHUH�LQKHUHQW�LQ�WKH�HQWLUH�WUDQVODWLRQ�SUDFWLFH�RI�WKRVH�\HDUV�
� OLWHUDOLVP�DQG�IRUPDOLVP��,Q�WKH ����V��GXULQJ�WKH�SHULRG�RI�WKH�:RUOG�/LWHUDWXUH�
3XEOLVKLQJ�+RXVH��VHDUFKHV�ZHUH�PDGH�IRU�UHDOLVWLF�PHWKRGV�RI�WUDQVODWLRQ��%XW�WKH�
��V�LQ�WKH�KLVWRU\�RI�OLWHUDU\�WUDQVODWLRQ�RI�WKH�8665�ZHUH�PDUNHG�E\�WKH�UHMHFWLRQ�RI�
WKH�SURJUHVVLYH�WUDGLWLRQV�GHYHORSHG LQ�WKH���WK�FHQWXU\�E\�WKH�EHVW�5XVVLDQ�ZULWHUV��
WUDQVODWRUV�DQG�FULWLFV��VWDUWLQJ�ZLWK�3XVKNLQ�DQG�%HOLQVN\��,Q�WKH���V��WUDQVODWLRQ�ZDV�
FRQVLGHUHG�QRW�DV�D�IRUP�RI�DUW��EXW�DV�DQ�H[DFW�VFLHQFH��KHQFH�WKH�UHTXLUHPHQWV�IRU�
ILGHOLW\�WR�WKH�OHWWHU�RI�WKH�RULJLQDO��WKH�REVHUYDQFH�RI�WKH�IRUPDO�HOHPHQWV�RI�WKH�ZRUN�
DUH�SXW�IRUZDUG��$QRWKHU�UHDVRQ�IRU�WKH�ORZ�TXDOLW\�RI�WUDQVODWLRQV�ZDV�WKH�ODFN�RI�
TXDOLILHG� SURIHVVLRQDO� WUDQVODWRUV� ZKR� VSHDN� QDWLRQDO� ODQJXDJHV� DQG� KDYH� WKH�
QHFHVVDU\�NQRZOHGJH�RI�WKH�KLVWRU\�RI FXOWXUH�DQG�OLWHUDWXUH�RI�WKH�SHRSOH�IURP�ZKRVH�
ODQJXDJH�WKH�WUDQVODWLRQ�ZDV�PDGH��%XW��GHVSLWH�VXFK�VLJQLILFDQW�VKRUWFRPLQJV�LQ�WKH�
SUDFWLFH� RI� WUDQVODWLRQ� DQG� WKH� ODFN� RI� GHYHORSPHQW� RI� WKH� SULQFLSOHV� RI� UHDOLVWLF�
WUDQVODWLRQ��ZKLFK�ZRXOG�FRUUHFWO\�UHIOHFW�WKH�VSLULW��VWUXFWXUH�RI�WKH�ZRUN�LQ�WKH�XQLW\�
RI� LWV� FRQWHQW� DQG� IRUP�� WKH� DSSHDUDQFH� LQ� 5XVVLDQ� RI� ZRUNV� RI� 7DWDU� OLWHUDWXUH�
VLJQLILHG�D�QHZ�VWHS�LQ�UDSSURFKHPHQW�DQG�XQGHUVWDQGLQJ�EHWZHHQ�5XVVLDQ�DQG�7DWDU�
SHRSOHV�

,Q�WKH���V��ZKHQ�WKH�DFTXDLQWDQFH�RI�5XVVLDQ�UHDGHUV�ZLWK�7DWDU�OLWHUDWXUH�
ZDV� MXVW� EHJLQQLQJ�� PDQ\� LVVXHV� RI� WUDQVPLWWLQJ� QDWLRQDO� LGHQWLW\� ZHUH� XQFOHDU��
QHLWKHU�PHWKRGRORJ\�QRU�WKHRUHWLFDO�SUHPLVHV�ZHUH�GHYHORSHG��$V�D�UHVXOW�RI�WKLV��LQ�
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5XVVLD��6XPPHU�DQG�$XWXPQ������

WKH�ILUVW�WUDQVODWLRQV�RI�WKH�ZRUNV�RI�7DWDU�OLWHUDWXUH�LQWR�5XVVLDQ��ZH�FRPH�XS�ZLWK�
GLIIHUHQW�DSSURDFKHV�WR�VROYLQJ�WKH�SUREOHP��WUDFLQJ�WKH�RULJLQDO��WUDQVODWLQJ�OLEHUWLHV��

$OO�WKHVH�VKRUWFRPLQJV�ZHUH�IXOO\�UHIOHFWHG�LQ�WKH������FROOHFWLRQ��LQ�ZKLFK�
WUDQVODWLRQV�RI�IRXU�VKRUW�VWRULHV�RI�WKH�SURPLQHQW�7DWDU�6RYLHW�ZULWHU�6K� .DPDOD��
³,Q�VHDUFK�RI�KDSSLQHVV´��³2QFH�XSRQ�D�WLPH´��HWF�

:H�VWRSSHG�LQ�GHWDLO�RQ�WUDQVODWLRQV�RI�WKH�����V�EHFDXVH�LQ�WKHVH�\HDUV�WKH�
LQWHQVLYH� GHYHORSPHQW� RI� 7DWDU� OLWHUDWXUH� E\� 5XVVLDQ� OLWHUDU\� VFLHQFH� DQG� WKH�
UHDGHUVKLS� EHJDQ� 7KH� PRVW� VLJQLILFDQW� ZRUNV� RI� 7DWDU� OLWHUDWXUH� RI� WKH� SUH�
UHYROXWLRQDU\�DQG�6RYLHW�SHULRG�ZHUH�WUDQVODWHG�LQWR�5XVVLDQ��7KH�GRPLQDQFH�LQ�WKH�
����V� LQ� WKH� SUDFWLFH� RI� OLWHUDU\� WUDQVODWLRQ� RI� WKH� IRUPDOLVWLF�� OLWHUDU\� PHWKRG�
SUHYHQWHG�WKH�FUHDWLYH�GHYHORSPHQW�RI�WKH�RULJLQDO��$�WKHRU\�RI�UHDOLVWLF�WUDQVODWLRQ�
KDV�DOVR�QRW�EHHQ�GHYHORSHG��7UDQVODWLRQV�UHODWHG�WR�WKH���V�FDQ�EH�FDOOHG�IDFW�ILQGLQJ��
$OWKRXJK� WKH� WUDQVODWLRQV� VXIIHU� IURP�PDQ\�VKRUWFRPLQJV��KRZHYHU�� WKH\�SOD\HG�D�
UROH�LQ�IDPLOLDUL]LQJ�5XVVLDQ�UHDGHUV�ZLWK�WKH�QHZ�OLWHUDWXUH�

6LQFH�������5XVVLDQ�WUDQVODWLRQV�RI�7DWDU�OLWHUDWXUH�DUH�SXEOLVKHG�DQQXDOO\��

7DEOH����5HOHDVH�RI�/LWHUDU\�7UDQVODWLRQ������±�����

<HDU 1XPEHU�RI�
SURGXFHG�ERRNV
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)URP������WR�����������7DWDU�ZULWHUV�ZHUH�SULQWHG�LQ�5XVVLDQ��WDNLQJ�LQWR�
DFFRXQW�WKH�IDFW�WKDW� WKH\�ZHUH�SXEOLVKHG�LQ�PDJD]LQHV��FROOHFWLRQV�DQG�DOPDQDFV���
:RUNV�RI�*� 7XND\D�SXEOLVKHG� LQ� VHSDUDWH� ERRNV���� WLPHV��$� $EVDO\DPRYD� � ����
0� *DIXUL� � ���� $� <HULNH\HYD� ���� 0� $PLUD� � ���� 0� -DOLO� � ���� .� 1DMPL� � ����
$� .XWX\D�� ����&� +DNLPD�� ����*� %DVKLURYD�� ����$� )D\]L�� ���+� 7DNWDVKD�� ��
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,Q�WKH�HDUO\���V��LQ�FRQQHFWLRQ�ZLWK�WKH�ZDU��WKH�RXWSXW�RI�WUDQVODWLRQV�IURP�
WKH�7DWDU�ODQJXDJH�LQWR�5XVVLDQ�GHFUHDVHG��

,Q� WKH� ����V�� WUDQVODWLRQV� RI� WKUHH� QRYHOV� E\�$�� FDPH� RXW� $EVDO\DPRYD��
QRYHO�$� )D\]LH��7XND\���VWRULHV�DQG�VWRULHV�RI�RWKHU�ZULWHUV��

7KH�VWXG\�RI�WUDQVODWLRQV�IURP�7DWDU�LQWR�5XVVLDQ�FRQYLQFHV�XV�WKDW�WKH����
��V�ZHUH� FKDUDFWHUL]HG� E\� D� JHQHUDO� LQFUHDVH� LQ� WKH� OHYHO� RI� WUDQVODWLRQ� FXOWXUH�� D�
GHSDUWXUH�IURP�OLWHUDO�FRS\LQJ�RI�WKH�RULJLQDO��WKH�GHVLUH�WR�UHWKLQN�LW�FUHDWLYHO\��%XW�
QDWLRQDO�LGHQWLW\�LV�LQFUHDVLQJO\�UHGXFHG�WR�WKH�OLQJXLVWLF�SURSHUWLHV�RI�WKH�RULJLQDO��
+HQFH� WKH� DWWHPSW� WR� ³GHFRUDWH´� WKH� WUDQVODWLRQ� ZLWK� IRUHLJQ� ZRUGV� DQG� SKUDVHV�
FRQYH\HG�LQ�5XVVLDQ�WUDQVFULSWLRQ��:RUNV�WKDW�UHFHLYHG�KLJK�VWDWH�PDUNV�DW�WKH�8665�
OHYHO�ZHUH� WR�EH� WUDQVODWHG��)RU�H[DPSOH�� WKH�ZRUNV�RI�*� %DVKLURYD� ³+RQRU´�DQG�
³6SULQJ�:LQGV´�.� 1DMPL��ZLWK�6WDOLQ�3UL]HV�RI�WKH��UG�GHJUHH��ZHUH�WUDQVODWHG�LQWR�
PDQ\�QDWLRQDO�ODQJXDJHV�RI�WKH�8665��ZKLFK��LQ�WXUQ��DURXVHG�LQWHUHVW�DPRQJ�IRUHLJQ�
UHDGHUV��

,Q�WKH�HDUO\�����V��D�ODUJH�QXPEHU�RI�ZRUNV�RI�5XVVLDQ�DQG�6RYLHW�OLWHUDWXUH�
EHJDQ�WR�EH�WUDQVODWHG��*��LV�DFWLYHO\�ZRUNLQJ�LQ�WKH�ILHOG�RI�WUDQVODWLQJ�7DWDU�OLWHUDWXUH�
LQWR�5XVVLDQ� *��6KDULSRYD� *��.KDQWHPLURYD��5� )DL]RYD��$� %DG\XJLQD��7KH�HUD�RI�
DVSLUDWLRQ�IRU�OLWHUDU\�WUDQVODWLRQ�EHJLQV�

,Q�������ZLWK�WKH�VXSSRUW�RI�WKH�FKDLUPDQ�RI�WKH�:ULWHUV
�8QLRQ�=DNL�1XUL�DW�
WKH� /LWHUDU\� ,QVWLWXWH�� 0� *RUN\� RUJDQL]HG� WUDLQLQJ� FRXUVHV� IRU� 7DWDU�5XVVLDQ�
WUDQVODWRUV��$OWKRXJK�WKLV�FRXUVH�GLG�QRW�IXOO\�PHHW�WKH�H[SHFWDWLRQV��VXFK�H[SHUWV�DV�
6XOWDQ� 6KDPVL�� 5R]D� %DXEHNRYD�.R]KHYQLNRYD�� )LUGDXV� $NKOL\D� PDQDJHG� WR�
JUDGXDWH��

7KH�QXPEHU�RI�SXEOLFDWLRQV�WUDQVODWHG�LQ�VXEVHTXHQW�\HDUV�FDQ�EH�VHHQ�LQ�WKH�
7DEOH�EHORZ�

7DEOH����5HOHDVH�RI�/LWHUDU\�7UDQVODWLRQ������±�����

<HDU 1XPEHU
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5XVVLD��6XPPHU�DQG�$XWXPQ������
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,Q�WKH���V��GHVSLWH�WKH�ODUJH�LQFUHDVH�LQ�WKH�QXPEHU�RI�SXEOLVKLQJ�KRXVHV��WKH�
DWWLWXGH� WR� 7DWDU� OLWHUDWXUH� ZDV� FKDQJLQJ�� DQG� WKH� WUDQVODWLRQ� ZDV� FRPSOHWHO\�
VXVSHQGHG�� +RZHYHU�� DW� SUHVHQW�� WKH� WUDQVODWLRQ� RI� 7DWDU� ILFWLRQ� LQWR� 5XVVLDQ� LV�
LQFUHDVLQJO\�DSSHDULQJ�RQ�WKH�SDJHV�RI��,GHO��DQG��6RYUHPHQQLN��PDJD]LQHV��ZKHUH�
\RX� FDQ� ILQG� WUDQVODWLRQV� RI� )� )DL]RYD�� $� .KDHURYD�� *� 0DNKGLHY�.KDVDQRYD��
%� .KDPLGXOOLQD��1� .UDLHYR\�

,Q�WKH�WDEOH�EHORZ��,�ZRXOG�OLNH�WR�LQGLFDWH�WKH�PRVW�SRSXODU�WUDQVODWRUV�RI�
WKH�;;�� EHJLQQLQJ�RI�WKH�;;,�FHQWXU\�

7DEOH����3RSXODU�3URVH�7UDQVODWRUV�IURP�7DWDU�LQWR�5XVVLDQ�RI�WKH���WK�� (DUO\���VW�
&HQWXU\

7UDQVODWRUV /LWHUDU\�WUDQVODWLRQ

*��$NKXQRY *��$NKXQRY��.ODG���0��0DJGH\HY��0\�� FKLOGUHQ�RI�
IRUW\�ILUVW�\HDU��

$��%DG\XJLQ� *��*XED\��:KHQ�ZH�JUHZ�XS���$��<HQLNL � QRYHOV�DQG�
VKRUW�VWRULHV��6K��.DPDO��$W�WKH�GDZQ��

$��%HQGHWVN\ :RUNV�RI�*��7XNDL��*��.XWXL��$��$OLVK��6��+DNLP�

,��9LQHWVN\� ,��*D]L�³$SSOH�WUHH�LQ�EORRP´��³8QIRUJHWWDEOH�\HDUV´��
³%UHDG��ULIOH�DQG�ORYH�
´��:RUNV�E\�)��.KXVQL��*��

$EVDO\DPRY��0��.KDVDQRY�

7��=KXUDYOHY 6K��5DNLSRY�³:KHUH�\RX�DUH�IURP��-HDQ"´��VWRULHV�RI�5��
7XNKYDWXOOLQ

,��=DERULQ $��$NKPHW��6WHSGDXJKWHU���6�+��.DPDO��*XOOV���0��
*DIXUL��:KHQ�ZH�ZHUH�OLWWOH��

0��=DULSRY *��$NKXQRY��%HKLQG�0RXQW�$UWLVK���1��)DWWDNK��,WLO��
WKH�ULYHU IORZV���ZRUNV�E\�$��<HQLNL��9��1XUXOOLQD�
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0��=DUHWVN\ 7UDQVODWLRQ�RI�VWRULHV�$��(QLNL�

6��,EUDJLPRYD 7KH�VWRULHV�RI�*��%DNLURY��$��$NKPHW�DQG�RWKHUV�

5��.XWX\ $��.XWX\��7KH�$GYHQWXUHV�2I�5XVWHP���$��<HQLNL�
�*XO\DQGDP���DOVR�WUDQVODWHG�ZRUNV�RI�6��.KDNLP��(��

'DY\GRY��5��)D\]XOOLQ�

1��.UDHYD 6WRULHV�RI�)��+XVQL��ZRUNV�RI�$��+DOLP�

/��/HEHGHYD 7UDQVODWLRQ�RI�$��(QLNL�VWRULHV�

*��0DNKGLHYD�
.KDVDQRYD

6WRULHV�RI�)��<DUXOOLQ��$��*LO\D]RY��5��=D\GXOOD��7��
0LQQXOOLQ�

(��1LJPDWXOOLQ :RUNV�RI�1��)DWWDK��5��1L]DPLHY�

0��5DILNRY 6K��.DPDO��:KHQ�\RX�KHDU�D�EHDXWLIXO���1��'DXOL�
�%HWZHHQ�OLIH�DQG�GHDWK���ZRUNV�RI�*��7XND\��$��

<HQLNL��0��$PLU��.K��6DU
\DQ�

5��5XQLQ 7UDQVODWLRQ�RI�$��(QLNL�VWRULHV�

0��6DILQ :RUNV�RI�0��1DV\EXOOLQ��$��.DVLPRY��$��.KDOLP�

)��)DL]RY :RUNV�RI�7��*DOLXOOLQ��)��=L\DWGLQRY��7��0LQQXOOLQ��0��
<XQXV�DQG�RWKHUV�

5��)DL]RYD *��,EUDJLPRY��'HHS�URRWV����2XU�GD\V���*��%DVKLURY�
³*UHHQ�DUHD��0\�GHDU�FUDGOH
´

%��+DPLGXOOLQ +H�WUDQVODWHG�DQG�SXEOLVKHG�WKUHH�QRYHOV�RI�*��
$NKXQRY��D�QRYHO�RI�9��,PDPRY�DQG�D�GRFXPHQWDU\�

VWRU\�DERXW�'HUGPHQG�RI�/��+DPLGXOOLQ�

*��+DQWHPLURYD *��,VNKDNL��$W�WKH�&URVVURDGV��

+��.KXVDLQRYD 7UDQVODWLRQ�RI�$��(QLNL�VWRULHV�

6��6KDPVL :RUNV�RI�*��,EUDJLPRY��5��)DNKUHWGLQRY�

*��6KDULSRYD 0��*DO\DX��7XUELGLW\���*��,EUDJLPRY��'DXJKWHU�RI�WKH�
VWHSSH����*OXERNL\H�NRUQL���.��1DG]KPL��)LUVW�VSULQJ��

DQG�RWKHUV�

9��<XGLQ :RUNV�RI�*��%DVKLURY��*��*XEDL��*��$SVDO\DPRY�DQG�
RWKHUV�

,Q� RXU� RSLQLRQ�� WKHVH� WUDQVODWRUV� PDGH� D� KXJH� FRQWULEXWLRQ� QRW� RQO\� WR�
OLWHUDWXUH��EXW�DOVR�WR�WUDQVODWLRQ�DFWLYLWLHV��7KXV��WKH�VNLOOV�DQG�TXDOLW\�RI�WUDQVODWLRQ�
DUH�LPSURYHG��ZKLFK�IDYRUDEO\�DIIHFWV�WKH�GHYHORSPHQW�RI�WUDQVODWLRQ�LQ�7DWDUVWDQ��



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

���6XPPDU\

7UDQVODWLRQ�RI�ILFWLRQ�LV�D�FRPSOH[�DQG�WLPH�FRQVXPLQJ�SURFHVV�WKDW�UHTXLUHV�
QRW� RQO\� FHUWDLQ� VNLOOV� DQG� DELOLWLHV�� EXW� DOVR�� PRVW� LPSRUWDQWO\�� WKH� SUHVHQFH� RI�
FUHDWLYH�WKLQNLQJ�LQ�WKH�WUDQVODWRU��7KH�GHYHORSPHQW�RI�WKH�WUDQVODWLRQ�RI�OLWHUDU\�SURVH�
LQ�7DWDUVWDQ�LQ�WKH���WK�FHQWXU\�ZDV�QRW�XQLIRUP��WKH�SDFH�RI�GHYHORSPHQW�ZDV�QRW�
YHU\�LQWHQVLYH��EXW�GHVSLWH�WKLV��WKH�WUDQVODWRUV�ZHUH�DEOH�WR�DFKLHYH�WKHLU�JRDOV� � WR�
IDPLOLDUL]H�5XVVLDQ�UHDGHUV�ZLWK�7DWDU�OLWHUDWXUH��UDLVH�7DWDU�OLWHUDWXUH�WR�WKH�ZRUOG�
OHYHO�DQG�LPSURYH�WKH�TXDOLW\�RI�WUDQVODWLRQ�

���&RQFOXVLRQV

7KH�GHYHORSPHQW�RI�OLWHUDU\�WUDQVODWLRQ�ZLWK�WKH�LGHQWLILFDWLRQ�RI�LWV�IHDWXUHV��
WKH�WUDQVLWLRQ�IURP�IUHH�WR�DGHTXDWH�WUDQVODWLRQ�IURP�WKH�7DWDU�ODQJXDJH�LQWR�5XVVLDQ�
LQ�7DWDUVWDQ�LV�EHLQJ�LPSURYHG�DQG�GHYHORSHG�WR�WKLV�GD\��'HVSLWH�WKH�IDFW�WKDW�WKH�
WUDQVODWLRQ�EXVLQHVV�LV�SUHFLVHO\�DUWLVWLF�ZRUNV�IURP�WKH�ODWH���V��,W�LV�QRW�VR�LQWHQVH��
EXW�WKHUH�LV�D�VHFWLRQ�IRU�OLWHUDU\�WUDQVODWLRQ�LQ�WKH�:ULWHUV
�8QLRQ�WKDW�KHOSV�QRYLFH�
WUDQVODWRUV�� ERRNV ZLWK� WUDQVODWLRQV� RI� 7DWDU� FODVVLFV� DUH� SXEOLVKHG�� ELOLQJXDO�
PDJD]LQHV�DUH�SXEOLVKHG��DQG�7DWDU�SURVH�WUDQVODWLRQV�LQWR�5XVVLDQ�DUH�SXEOLVKHG�RQ�
WKH�SDJHV�RI�,GHO�DQG�6RYUHPHQQLN�PDJD]LQHV��:H�KRSH�WKDW�WKH�WUDQVODWLRQ�EXVLQHVV�
LV�RQO\�JDLQLQJ�PRPHQWXP�DQG�LQ�WKH�QHDU�IXWXUH�ERWK�5XVVLDQ�VSHDNLQJ�DQG�IRUHLJQ�
UHDGHUV�ZLOO� KDYH�DFFHVV� WR�ZRQGHUIXO�7DWDU�ZRUNV��ZKLFK�ZLOO� FDXVH�HYHQ�JUHDWHU�
LQWHUHVW�LQ�7DWDU�OLWHUDWXUH�

$FNQRZOHGJHPHQWV

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

5HIHUHQFHV

$OHNVHHYD�� ,�� 6�� �������� ,QWURGXFWLRQ� WR� WUDQVODWLRQ� VWXGLHV�� 0RVFRZ�� 3XEOLVKLQJ�
&HQWHU�$FDGHP\�

%DUNKXGDURY��/��6���	�5HWVNHU��<��,�����������/HFWXUH�FRXUVH�RQ�WUDQVODWLRQ�WKHRU\��
0RVFRZ�� 0RVN� 6WDWH� 3HGDJRJLF� ,QVWLWXWH� RI� )RUHLJQ� $IIDLUV� /DQJXDJH� 0��
7RUH]D

%D\UDPRYD��/��.�� ��������7DWDUVWDQ��/DQJXDJH�V\PPHWU\�DQG�DV\PPHWU\��.D]DQ��
3XEOLVKLQJ�+RXVH�RI�.D]DQ�8QLYHUVLW\�

%DKUHPDQG��$����������7KH�FRQFHSW�RI�WUDQVODWLRQ�LQ�GLIIHUHQW�WHDFKLQJ�DSSURDFKHV�
DQG�PHWKRGV��8&7�-RXUQDO�RI�6RFLDO�6FLHQFHV�DQG�+XPDQLWLHV�5HVHDUFK��������
����
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)D]OLHYD�� ,�� ,��� <XVXSRYD�� $�� 6��� 1XUPXNKDPHWRYD�� 5�� 6��� 	� $OND\D�� (�� ��������
-HZHOU\� OH[LV� DV� WKH� HWKQLF� DQG� FXOWXUDO� VRXUFH� �2Q� WKH� 7DWDU� ODQJXDJH�
PDWHULDO�� $G�$OWD�-RXUQDO�RI�,QWHUGLVFLSOLQDU\�5HVHDUFK� ��������������

*DOLPRYD��*��1���<XVXSRYD��$��6���'HQPXNKDPHWRYD��(��1���	�0XJWDVLPRYD��*��5��
��������7DWDU�SURYHUE�ODQJXDJH�DV�WKH�UHIOHFWLRQ�RI�ZHVWHUQ�DQG�HDVWHUQ� 0RGHUQ�
-RXUQDO�RI�/DQJXDJH�7HDFKLQJ�0HWKRGV��6SHFLDO�,VVXH����������

*XOQDUD�� ,��� .KDVDQ]LDQRYD�� 5�� 0��� 	� %ROJDURYD�� (�� $�� ,�� �������� 7UDQVODWLRQ�
SHFXOLDULWLHV�RI�FRPSDUDWLYH�FRQVWUXFWLRQV�LQ�OLWHUDU\�ZRUNV��,,2$%-� ����������
����

.KD\EXOOLQD��$���<XVXSRYD��$���2]VDKLQ��0���	�$VKUDSRYD��$����������7DWDU�5XVVLDQ�
ELOLQJXDO� GLFWLRQDULHV� FRPSLOHG� E\� 0LVVLRQDULHV� LQ� ;,;WK� FHQWXU\� 0RGHUQ�
-RXUQDO�RI�/DQJXDJH�7HDFKLQJ�0HWKRGV� ���������������

.RPLVVDURY��9��1����������0RGHUQ�7UDQVODWLRQ�6WXGLHV� 7H[WERRN��0RVFRZ��(76�

0LQQLEDHY��.��6����������7UDQVODWLRQ�LV�DQ�DUW� *ROGHQ�DJH��.D]DQ��.68�

6DODNKRYD��5��5���	�6LEJDHYD��)��5����������9HUEV��GHQRWLQJ�LQVLQFHUH�EHKDYLRU�RI�D�
PDQ�LQ�$PLUNKDQ�(QLNL¶V�ZRUNV�DQG�VHPDQWLF�FRUUHVSRQGHQFHV�LQ�WKH�WUDQVODWLRQ�
RI�WKHP�LQWR�5XVVLDQ� $VWUD�6DOYHQVLV��������������

6XOLVW\DQLQJVLK��'���3XUQRPR��	�$]L]��$����������'HYHORSPHQW�RI�OHDUQLQJ�GHVLJQ�
IRU� PDWKHPDWLFV� PDQLSXODWLYHV� OHDUQLQJ� EDVHG� RQ� H�OHDUQLQJ� DQG� FKDUDFWHU�
EXLOGLQJ�� ,QWHUQDWLRQDO� (OHFWURQLF� -RXUQDO� RI�0DWKHPDWLFV� (GXFDWLRQ�� �������
���������KWWSV���GRL�RUJ����������LHMPH�����


