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FRPPXQLFDWLRQV� VXUURXQGLQJ� WKH� 1HZ� 1DWLRQDO� (GXFDWLRQ�

3ROLF\� �1(3�� ������ 7KH� VWXG\� DLPV� WR� LGHQWLI\� WKH� JURZWK� RI�

UHVHDUFK�� FRQWULEXWLQJ� VXEMHFW� DUHDV�� UHOHYDQW� MRXUQDO� VRXUFHV��

SUROLILF� DXWKRUV�� DIILOLDWLRQV�� DQG� PDS� WKH� FR�DXWKRUVKLS� DQG� �

FR�RFFXUUHQFH�QHWZRUN�RI�SXEOLFDWLRQV�RQ�1(3������

'HVLJQ�PHWKRGRORJ\�DSSURDFK�� %LEOLRPHWULF� DSSURDFK�

KDV�EHHQ�XWLOL]HG�LQ�WKH�VWXG\��/LWHUDWXUH�VHDUFKHG�DQG�UHWULHYHG�

IURP� 6FRSXV� GDWDEDVH� IRU� RQO\� MRXUQDO� GRFXPHQWV�� GXULQJ� WKH�

SHULRG� RI� ���������� LV� XVHG� LQ� WKLV� VWXG\�� )XUWKHU� DQDO\VLV�

RI� GDWDVHW� DQG� LWV� YLVXDOL]DWLRQ� LV� SHUIRUPHG� XVLQJ� 06� ([FHO��

%LEOLRVKLQ\�DQG�926YLHZHU�

)LQGLQJV��6RPH�PDMRU�ILQGLQJV�RI�WKH�VWXG\�DUH�WKDW�JURZWK�

RI�SXEOLFDWLRQV� RQ�1(3� ����� VSLNHG� DIWHU������ DQG� FRQWLQXHG��

7KH�FLWDWLRQV�UHFHLYHG�IRU�SXEOLFDWLRQV�ZHUH�KLJKHVW�����LQ�������

����RI�SXEOLFDWLRQV�RI�1(3������FRPH�IURP�VRFLDO�VFLHQFH�DUHD��

-RXUQDO�RI�(QJLQHHULQJ�(GXFDWLRQ�7UDQVIRUPDWLRQV�KDV�SXEOLVKHG�

WKH� PD[LPXP� QXPEHU� RI� VWXGLHV� ������ &KRXGKXU\�� 3UDGHHS�

.XPDUFDPH� RXW� DV� WKH� PRVW� FRQWULEXWLQJ� DXWKRU� RQ� WKH� WRSLF�

RI� VWXG\�� -18� DQG�'8�KDYH� FRQWULEXWHG� WKH�PRVW� RQ� WKH� WRSLF�

DGGLWLRQDOO\��WKH�UHVHDUFK�RQ�1(3������ LV�IUDJPHQWHG��DV�PDQ\�
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LVRODWHG� DXWKRUV� ZRUN� LQGHSHQGHQWO\� RU� LQ� VPDOO�� GLVFRQQHFWHG�

JURXSV�

2ULJLQDOLW\�YDOXH�� 7KLV� VWXG\� DWWHPSWV� WR� SURYLGH� D�

FRPSUHKHQVLYH�RYHUYLHZ�RI�WKH�FXUUHQW�VWDWH�RI�UHVHDUFK�RQ�1(3�

������LQFOXGLQJ�DQ�DQDO\VLV�RI�FR�RFFXUUHQFH�DQG�FR�DXWKRUVKLS�

QHWZRUNV��7R� WKH�EHVW�RI� WKH�DXWKRUV
� NQRZOHGJH��QR�SULRU� VWXG\�

KDV�PDGH�DQ�DWWHPSW�WR�ILOO�WKLV�JDS�

.H\ZRUGV��1(3�������1DWLRQDO�(GXFDWLRQ�3ROLF\��,QGLDQ�

(GXFDWLRQ�3ROLF\��%LEOLRPHWULF��1HWZRUN�$QDO\VLV�

���,QWURGXFWLRQ
(GXFDWLRQ�LV�D�FRUH�LQGLFDWRU�RI�D�VRFLHW\
V�GHYHORSPHQW�DQG�WKH�SURJUHVV�

RI�D�QDWLRQ��$�VRFLHW\�HQULFKHG�ZLWK�HGXFDWLRQ�ZLOO�XOWLPDWHO\�SURVSHU�DQG�

IORXULVK��7KH�,QGLDQ�HGXFDWLRQ�V\VWHP�KDV�EHHQ�GLVWLQJXLVKHG�VLQFH�DQFLHQW�

WLPHV�� ,QGLD� ZDV� KRPH� WR� VRPH� RI� WKH� ZRUOG¶V� ILUVW� XQLYHUVLWLHV�� DQG� LWV�

HGXFDWLRQDO� KHULWDJH�ZDV� VR� DGYDQFHG� WKDW� VFKRODUV� IURP� IRUHLJQ�QDWLRQV�

FDPH�WR�VWXG\�DQG�OHDUQ�IURP�LW��5HGG\�HW�DO���������

$IWHU� ,QGLD¶V� LQGHSHQGHQFH� LQ� ������ WKH�HGXFDWLRQ� V\VWHP�XQGHUZHQW�

PDMRU�UHIRUPV�WR�UHEXLOG�WKH�QDWLRQ��7KH�8QLYHUVLW\�(GXFDWLRQ�&RPPLVVLRQ�

�����	����� OHG�E\�'U��6��5DGKDNULVKQDQ�0LVKUD���������DQG� WKH�.RWKDUL�

&RPPLVVLRQ� �����	���� ODLG� WKH� IRXQGDWLRQ� IRU� PRGHUQ� HGXFDWLRQ�

SROLFLHV�0XNKRSDGK\D\���������7KHVH�HIIRUWV�OHG�WR�WKH�ILUVW�1DWLRQDO�3ROLF\�

RQ�(GXFDWLRQ��13(��LQ�������ZKLFK�DLPHG�DW�IUHH�DQG�FRPSXOVRU\�HGXFDWLRQ�

IRU�FKLOGUHQ�XS�WR����\HDUV�DQG�SURPRWHG�UHJLRQDO�ODQJXDJHV��3DQGLW��������

7KH� VHFRQG�1DWLRQDO�3ROLF\� RQ�(GXFDWLRQ� LQ� ����� VRXJKW� WR� DGGUHVV� WKH�

FKDOOHQJHV� RI� IDFXOW\� HQKDQFHPHQW� DQG�GHYHORSPHQW� �+HJGH�� �������7KH�

�����13(�ZDV�XSGDWHG�LQ������WR�PHHW�QHZ�FKDOOHQJHV�%��6LQJK�	�0LVKUD��

�������+RZHYHU��DV�WKH���VW�FHQWXU\�SURJUHVVHG��LW�EHFDPH�HYLGHQW�WKDW�WKH�

HGXFDWLRQ� V\VWHP�QHHGHG� IXUWKHU� UHIRUP� WR� NHHS�SDFH�ZLWK� WHFKQRORJLFDO�

DGYDQFHPHQWV�DQG�JOREDO�GHYHORSPHQWV��'DU��������

,Q� UHVSRQVH�� WKH�*RYHUQPHQW�RI� ,QGLD� LQWURGXFHG� WKH�1HZ�(GXFDWLRQ�

3ROLF\��1(3��������WKH�ILUVW�PDMRU�UHIRUP�LQ�RYHU�WKUHH�GHFDGHV��1(3������

DLPV� WR� PDNH� WKH� HGXFDWLRQ� V\VWHP�PRUH� KROLVWLF�� IOH[LEOH�� DQG� DOLJQHG�

ZLWK���VW�FHQWXU\�QHHGV��ZKLOH�DOVR�SUHVHUYLQJ�FXOWXUDO� WUDGLWLRQV� �.XPDU�

HW�DO�����������.H\�KLJKOLJKWV�LQFOXGH�D�QHZ���������FXUULFXOXP�VWUXFWXUH��

HPSKDVLV� RQ� PXOWLOLQJXDOLVP�� H[SHULHQWLDO� OHDUQLQJ�� HDUO\� FKLOGKRRG�

HGXFDWLRQ�� DQG� D� IRFXV� RQ� YRFDWLRQDO� WUDLQLQJ� WR� SUHS� DUH� VWXGHQWV� IRU� D�

UDSLGO\�HYROYLQJ�MRE�PDUNHW��1(3�������������
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$IWHU�WKH�UHOHDVH�RI�1(3�������DFDGHPLFV�IURP�DFURVV�WKH�FRXQWU\�EHJDQ�

FULWLFDOO\� DQDO\]LQJ� DQG� DVVHVVLQJ� LWV� LPSDFW� RQ� HGXFDWLRQ� DQG� OHDUQLQJ��

VRFLHW\��HGXFDWLRQ�V\VWHP�RI�WKH�FRXQWU\��FXOWXUH��ODQJXDJH�DQG�RWKHU�DVSHFWV��

5HVHDUFKHUV�H[SORUHG�KRZ�WKH�SROLF\�ZRXOG�LQIOXHQFH�WKHLU�UHVSHFWLYH�DUHDV��

OHDGLQJ�WR�VHYHUDO�DFDGHPLF�SDSHUV�DGGUHVVLQJ�D�ZLGH�UDQJH�RI�LVVXHV��IURP�

SHGDJRJLFDO�VKLIWV�WR�SROLF\�LPSOLFDWLRQV��7KHVH�VFKRODUO\�FRPPXQLFDWLRQV��

FRYHULQJ� GLYHUVH� FRQWH[WV� DQG� SHUVSHFWLYHV�� QHHG� WR� EH� V\VWHPDWLFDOO\�

PHDVXUHG�DQG�DQDO\]HG�WR�XQGHUVWDQG�WKH�EURDGHU�DFDGHPLF�UHVSRQVH�DQG�

LWV�LQIOXHQFH�RQ�WKH�HGXFDWLRQDO�ODQGVFDSH�LQ�,QGLD�

7KLV� VWXG\� DLPV� WR� PDS� WKH� VFKRODUO\� FRPPXQLFDWLRQV� RQ� WKH� QHZ�

1DWLRQDO�(GXFDWLRQ�3ROLF\��1(3�������E\�DQDO\]LQJ�DFDGHPLF�SURGXFWLYLW\��

LWV� LPSDFW�� WKH� GLVWULEXWLRQ� RI� VXEMHFW� DUHDV�� SUROLILF� DXWKRUV� DQG� WKHLU�

DIILOLDWLRQV��DV�ZHOO�DV�H[DPLQLQJ�FR�DXWKRUVKLS�DQG�FR�RFFXUUHQFH�QHWZRUNV�

���/LWHUDWXUH�5HYLHZ
$�VLJQLILFDQW� DPRXQW�RI� VFKRODUO\�ZRUN� KDV�EHHQ�GRQH�RQ�1(3������

DGGUHVVLQJ�VHYHUDO�LVVXHV�DQG�DVSHFWV�UHODWHG�WR�VRFLDO��SROLF\��HGXFDWLRQDO�

LPSDFW�� WHDFKLQJ�DQG�RWKHUV��%KDWW��������3DWLO��������9DJGDO�	�$FKDU\D��

������� +RZHYHU�� RQO\� D� OLPLWHG� QXPEHU� RI� VWXGLHV� KDYH� DWWHPSWHG� WR�

DVVHVV� WKH� SURGXFWLYLW\� RI� WKH� WRSLF� DQG� LWV� RWKHU� TXDQWLWDWLYH� DVSHFWV��

7KH� LQYHVWLJDWRUV� LQ� WKHLU� OLWHUDWXUH� VHDUFK� RQ� 6FRSXV�� 'LPHQVLRQV�DL��

DQG� *RRJOH� 6FKRODU� IRXQG� RQO\� WZR� VWXGLHV� DWWHPSWLQJ� WR� PHDVXUH� WKH�

VFKRODUO\� FRPPXQLFDWLRQ� RQ� WKH� QDWLRQDO� HGXFDWLRQ� SROLF\� RI� ,QGLD��7KH�

VWXG\�E\�6KXNOD�	�.KDUH�������LV�QRW�SDUWLFXODUO\�RQ�1(3�������LQVWHDG��

WKH\�DQDO\]HG�WKH�SXEOLFDWLRQV�RQ�QDWLRQDO�HGXFDWLRQ�SROLF\�IURP������WR�

������7KHLU� VWXG\�ZDV�EDVHG�RQ�GDWD�FROOHFWHG� IURP�WKH�:HE�RI�6FLHQFH��

LQ� ZKLFK� WKH\� LGHQWLILHG� WKH�PRVW� UHOHYDQW� VRXUFHV�� DXWKRUV�� DIILOLDWLRQV��

JOREDOO\�FLWHG�GRFXPHQWV��UHOHYDQW�ZRUGV��DQG�DSSOLFDWLRQ�RI�/RWND¶V�ODZ��

6RPH�NH\�ILQGLQJV�RI�WKH�VWXG\�ZHUH�WKDW�WKH�,QWHUQDWLRQDO�-RXUQDO�RI�(DUO\�

&KLOGKRRG�6SHFLDO�(GXFDWLRQ�SXEOLVKHG� WKH�KLJKHVW����SDSHUV�RQ�QDWLRQDO�

HGXFDWLRQ�SROLF\��&KDUNUDEDUWL��3��ZDV�WKH�PRVW�SUROLILF�DXWKRU��DQG�-18�DQG�

%+8�ZHUH�DPRQJ�WKH�PRVW�SUROLILF�DIILOLDWLRQV��ZLWK��$QG���SXEOLFDWLRQV��

UHVSHFWLYHO\�

0��6LQJK�HW�DO���������LQ�WKHLU�ERRN�FKDSWHU�DQDO\]HG�6FRSXV�LQGH[HG�

SXEOLFDWLRQV� RQ� 1(3� ����� SXEOLVKHG� GXULQJ� ����� WR� ������ 8VLQJ� D�

VFLHQWRPHWULF�DSSURDFK�DQG�HPSOR\LQJ�926�YLHZHU�DQG�5�WRROV��WKH�VWXG\�

LGHQWLILHG� SUROLILF� DXWKRUV�� DIILOLDWLRQV�� DQG� JOREDO� FROODERUDWLRQV�� 7KH�

ILQGLQJV�XQGHUVFRUH�WKDW�����RXW�RI�D�WRWDO�RI�����DXWKRUV�KDYH�SXEOLVKHG�DW�

OHDVW���SDSHU�ZLWK�D�FLWDWLRQ�FRXQW��7KHUH�KDG�EHHQ�D�VLJQLILFDQW�FRQWULEXWLRQ�

IURP� ,QGLD�� IROORZHG� E\� WKH�86$� DQG� RWKHU� QDWLRQV�� SURYLGLQJ� YDOXDEOH�
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LQVLJKWV�LQWR�1(3������

7KH�OLWHUDWXUH�UHYLHZ�DERYH�VKRZV�WKDW�WKH�VSHFLILF�UHVHDUFK�TXHVWLRQV�

WKDW�WKLV�VWXG\�DLPV�WR�DQVZHU�KDYH�QRW�EHHQ�IXOO\�H[SORUHG�LQ�DQ\�RWKHU�VWXG\��

7KHUH� LV� VWLOO� D� QHHG� WR� LQYHVWLJDWH� WKH� VSHFLILF� VFKRODUO\� FRPPXQLFDWLRQ�

WUHQGV� IRU� 1(3� ������ 3UHYLRXV� VWXGLHV� KDYH� IRFXVHG� RQ� WKH� TXDQWLWDWLYH�

SDUWV� RI� QDWLRQDO� HGXFDWLRQ� SROLF\� SXEOLFDWLRQV�� VXFK� DV� SURGXFWLYLW\��

SUROLILF�DXWKRUV��DQG�DIILOLDWLRQV��7KLV�VWXG\�DLPV�WR�ILOO�WKDW�JDS�E\�JLYLQJ�D�

PRUH�WKRURXJK�DQDO\VLV�DQG�QHZ�LGHDV�WKDW�KDYHQ
W�EHHQ�H[SORUHG�LQ�HDUOLHU�

VWXGLHV��SHUWDLQLQJ�WR�1(3������

���2EMHFWLYHV�RI�WKH�6WXG\
7KH�VSHFLILF�REMHFWLYHV�RI�WKH�SUHVHQW�VWXG\�DUH�OLVWHG�EHORZ�


� 7R�PHDVXUH�WKH�DQQXDO�SURGXFWLYLW\�DQG�FLWDWLRQ�LPSDFW


� 7R�LGHQWLI\�WKH�VXEMHFW�DUHDRI�SXEOLFDWLRQV


� 7R�LGHQWLI\�WKH�PRVW�UHOHYDQW�MRXUQDO�VRXUFH


� 7R�LGHQWLI\�WKH�PRVW�SUROLILF�DXWKRUV


� 7R�LGHQWLI\�WKH�PRVW�SUROLILF�DIILOLDWLRQV


� 7R�PDS�WKH�FR�DXWKRUVKLS�QHWZRUN


� 7R�PDS�WKH�FR�RFFXUUHQFH�QHWZRUN

���0HWKRGRORJ\
�����6HDUFK�DQG�'DWD�&ROOHFWLRQ�7HFKQLTXH

7KH� GDWD� IRU� WKH� SUHVHQW� VWXG\� LV� FROOHFWHG� RQ� ��� 6HSWHPEHU� �����

IURP�6FRSXV��$�ZHOO�NQRZQ�DQG� UHQRZQHG�PXOWLGLVFLSOLQDU\�FLWDWLRQ�DQG�

DEVWUDFWLQJ�GDWDEDVH��XVLQJ�D�VLPSOH�\HW�VSHFLILF�TXHU\�³7,7/(�$%6�.(<�

��1(3�������25��1DWLRQDO�(GXFDWLRQ�3ROLF\�������25��,QGLD
�(GXFDWLRQ�

3ROLF\�������´��ZKLFK�UHVXOWHG�LQ�����GRFXPHQWV��7KH�EUHDNGRZQ�RI�WKHVH�

GRFXPHQWV� EDVHG�RQ� VRXUFH� W\SH� UHVXOWHG� LQ����� MRXUQDO�SXEOLFDWLRQV�� ���

ERRNV�� ��� FRQIHUHQFH� SURFHHGLQJV�� DQG� ��� ERRN� VHULHV�� 0RUH� GHWDLOHG�

LQIRUPDWLRQ� DERXW� WKH� IXUWKHU� FRQVWLWXHQWV� RI� WKH� GRFXPHQWV� EDVHG� RQ�

SXEOLFDWLRQ�W\SH�LV�SUHVHQWHG�LQ�7DEOH���EHORZ��7KH�ODQJXDJH� ILOWHU�LV�QRW�

XVHG�LQ�WKH�TXHU\�DV�RQO\�RQH�MRXUQDO�DUWLFOH�LQ�6SDQLVK�ZDV�LGHQWLILHG��EXW�LWV�

WLWOH��DEVWUDFW��DQG�NH\ZRUGV�ZHUH�DYDLODEOH�LQ�(QJOLVK��VR�DXWKRUV�LQFOXGHG�

LW�LQ�WKH�VWXG\��1R�ILOWHU�IRU�\HDU��WLPHVSDQ��LV�DSSOLHG�

7DEOH���1DWXUH�RI�GRFXPHQWV�RQ�1(3������EDVHG�RQ�GRFXPHQW�W\SH

6U��1R� 'RFXPHQW�7\SH 1R��RI�'RFXPHQWV

�� $UWLFOH ���

�� %RRN�&KDSWHU ��
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�� &RQIHUHQFH�3DSHU ��

�� 5HYLHZ ��

�� %RRN �

�� 1RWH �

�� /HWWHU �

�� (GLWRULDO �

�� &RQIHUHQFH�5HYLHZ �

7RWDO ���

�����,QFOXVLRQ�DQG�([FOXVLRQ�&ULWHULD

7KH�GDWDVHW�UHWULHYHG�IURP�6FRSXV�RQ�1(3������LV�VPDOO�EXW�FRQVWLWXWHV�

D�YDULHW\�RI�GRFXPHQW�W\SHV��KRZHYHU��LQ�WKLV�VWXG\��WKH�LQYHVWLJDWRUV�KDYH�

XWLOL]HG� RQO\� WZR� GRFXPHQW� W\SHV�DUWLFOHV� DQG� UHYLHZV� GXH� WR� WKH� QRQ�

DYDLODELOLW\�RI�VLPLODU�PHWDGDWD�LQ�DOO�GRFXPHQW�W\SHV��ZKLFK�DUH�QHFHVVDU\�

IRU�DGGUHVVLQJ�WKH�REMHFWLYHV�RI�WKLV�VWXG\��7KH�MRXUQDO�DUWLFOHV�FRQWDLQ�VRPH�

LPSRUWDQW�PHWDGDWD�OLNH�DEVWUDFWV��DXWKRU�SURYLGHG�NH\ZRUGV��DQG�UHIHUHQFHV�

WKDW�DUH�PLVVLQJ�LQ�RWKHU�GRFXPHQW�W\SHV��QDPHO\��ERRN��ERRN�FKDSWHU��QRWH��

OHWWHU��DQG�HGLWRULDO��&RQIHUHQFH�SDSHUV�DUH�DOVR�H[FOXGHG�DV�WKH\�JHQHUDOO\�

GR�QRW�XQGHUJR�WKH�VDPH�OHYHO�RI�ULJRURXV�SHHU�UHYLHZ�SURFHVV�DV�MRXUQDO�

DUWLFOHV� DQG� UHYLHZV�� DQG� FRQIHUHQFH� UHYLHZV� GR� QRW� FRQWULEXWH� RULJLQDO�

UHVHDUFK�EXW�DUH�LQVWHDG�RSLQLRQV�DQG�VXPPDULHV��+HQFH��WKH�SUHVHQW�VWXG\�

LV�EDVHG�RQ�DQDO\VLV�SHUIRUPHG�RQ�D�WRWDO�RI�����GRFXPHQWV��FRQVLVWLQJ�RI�

����DUWLFOHV�DQG����UHYLHZV�

�����'DWD�$QDO\VLV�DQG�9LVXDOL]DWLRQ

7KH�GDWD�DQDO\VLV�DQG�YLVXDOL]DWLRQ� LQ� WKH�SUHVHQW� VWXG\� LV�SHUIRUPHG�

XWLOL]LQJ� 06�([FHO�� %LEOLRVKLQ\� SDFNDJH� RI� %LEOLRPHWUL[� WRRO� �$ULD� 	�

&XFFXUXOOR���������DQG�926�YLHZHU��(FN�	�:DOWPDQ��������

���5HVXOWV�DQG�'LVFXVVLRQ
7KH�EDVLF�LQIRUPDWLRQ�DERXW�WKH�ILQDO�GDWDVHW��DIWHU�WKH�LQFOXVLRQ�FULWHULD�

IRU� WKH�VWXG\� LV� VKRZQ�LQ�7DEOH����,W� LV�HYLGHQW� IURP�7DEOH��� WKDW�GDWDVHW�

UHWULHYHG�IURP�6FRSXV��ZLWKRXW�DSSOLFDWLRQ�RI�ILOWHU�RU�OLPLW�IRU� WLPHVSDQ��

KDV�UHVXOWHG�LQ�SXEOLFDWLRQV�IURP�\HDU������RQZDUGV��ZKLFK�LV�REYLRXV�DV�

1(3�LV�SUHVHQWHG�E\�WKH�*RYHUQPHQW�RI�,QGLD�LQ�\HDU�������$�WRWDO�RI�����

DXWKRUV�FRQWULEXWHG�����GRFXPHQWV�LQ����XQLTXH�MRXUQDOV��ZKLFK�JDUQHUHG�

������ FLWDWLRQV� SHU� GRFXPHQW� ZLWK� DQ� LQWHUQDWLRQDO� FR�DXWKRUVKLS� RI� ���

GXULQJ�WKH�SHULRG�RI������������7KH�DQQXDO�JURZWK�UDWH�UHFRUGHG�GXULQJ�WKH�

SHULRG�LV��������$�WRWDO�RI����VLQJOH�DXWKRUHG�GRFXPHQWV�ZHUH�DXWKRUHG�E\�

���XQLTXH�FRQWULEXWRUV�
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7DEOH���%DVLF�,QIRUPDWLRQ�DERXW�WKH�'DWDVHW�RI�WKH�3UHVHQW�6WXG\

7LPHVSDQ ���������

8QLTXH�-RXUQDO�6RXUFHV ��

1R�RI�'RFXPHQWV ���

$QQXDO�*URZWK�5DWH�� �����

'RFXPHQW�DYHUDJH�DJH ����

$YHUDJH�&LWDWLRQV�SHU�GRF �����

5HIHUHQFHV ����

'2&80(17�&217(176

$XWKRU
V�.H\ZRUGV��'(� ���

$87+256

$XWKRUV ���

$XWKRUV�RI�6LQJOH�DXWKRUHG�GRFV ��

$87+256�&2//$%25$7,21

6LQJOH�DXWKRUHG�GRFV ��

&R�DXWKRUV�SHU�'RF ����

,QWHUQDWLRQDO�FR�DXWKRUVKLSV�� �

'2&80(17�7<3(6

$UWLFOH ���

5HYLHZ ��

����$QQXDO�3URGXFWLYLW\�DQG�&LWDWLRQ�,PSDFW

)LJXUH���LOOXVWUDWHV�WKDW�DQQXDO�SURGXFWLYLW\��LQGLFDWHG�E\�EDU��RQ�1(3�

KDV�MXPSHG�IURP���GRFXPHQWV�LQ������WR����GRFXPHQWV�LQ������DQG�WR����

GRFXPHQWV�LQ�������$�VOLJKWGHFOLQH�WR����GRFXPHQWV�LV�UHJLVWHUHG�LQ������

EXW�������ZKLFK�LV�QRW�RYHU�\HW��KDV�UHFRUGHG�DQ�RXWSXW�RI����GRFXPHQWV�

WLOO�6HSWHPEHU�������2Q� WKH�QRWH�RI� FLWDWLRQV��LQGLFDWHG�E\�OLQH�� UHFHLYHG�

E\� WKH� GRFXPHQWV�� WKH� \HDU� �����ZDV� WKH�PRVW� LPSDFWIXO�� UHJLVWHULQJ����

FLWDWLRQV�� 7KH� IROORZLQJ� \HDU¶V� FLWDWLRQ� OLQH� LQ� WKH� ILJXUH� VKRZV� D� GLS�

GHVSLWH� WKH� LQFUHDVH� LQ� SXEOLFDWLRQV�� 7KH� SRVVLEOH� UHDVRQV� PD\� EH� WKH�

ORZHU�DJH�RI�WKH�GRFXPHQWV�DQG�VKRUWHU�WLPHVSDQ�WR�DFFXPXODWH�FLWDWLRQV��



0DSSLQJ�WKH�6FKRODUO\�'LVFRXUVH�RQ�1DWLRQDO������� �����

)LJXUH���$QQXDO�3URGXFWLYLW\�DQG�&LWDWLRQ�,PSDFW�RI�1(3������

3XEOLFDWLRQV�

�����6XEMHFW�$UHD�RI�3XEOLFDWLRQV�RQ�1(3������

)LJXUH� �� LOOXVWUDWHV� D� SLH� FKDUW� SUHVHQWLQJ� WKH� VXEMHFW�DUHD�ZLVH�

GLVWULEXWLRQ�RI�SXEOLFDWLRQV�RQ�1(3�������)RU�WKLV�DQDO\VLV��WKH�LQYHVWLJDWRUV�

KDYH� XWLOL]HG� WKH� VXEMHFW� DUHD� FDWHJRUL]DWLRQ� SURYLGHG� E\� 6FRSXV� LQ� LWV�

µDQDO\]H¶�IHDWXUH�VHFWLRQ������RI�SXEOLFDWLRQV�RQ�1(3������IDOO�XQGHU�WKH�

6RFLDO�6FLHQFH�VXEMHFW�DUHD��LQGLFDWLQJ�WKDW�PRVW�RI�WKH�SXEOLFDWLRQV�PD\�EH�

IRFXVLQJ�RQ�VRFLDO�LVVXHV��SROLFLHV��DQG�LPSOLFDWLRQV�RI�1(3�������IROORZHG�

E\�(FRQRPLFV��(FRQRPHWULFV�� DQG�)LQDQFH� �������GLUHFWLQJ� IRFXV�RQ� WKH�

HFRQRPLF�LPSDFW�RI�1(3�������(QJLQHHULQJ�DFFRXQWLQJ�IRU������DUWV�DQG�

KXPDQLWLHV�IRU�����DQG�EXVLQHVV�PDQDJHPHQW�DQG�DFFRXQWLQJ�IRU�����7KLV�

YDULHG� VXEMHFW�GLVWULEXWLRQ� UHSUHVHQWV�DQ� LQWHUGLVFLSOLQDU\� LQWHUHVW� LQ�1(3�

�����

�)LJXUH���6XEMHFW�$UHD�ZLVH�'LVWULEXWLRQ�RI�3XEOLFDWLRQV�RQ�1(3�����



����� ���5HYDPSLQJ�$FDGHPLF�/LEUDULHV�LQ�WKH�&RQWH[W�RI�1(3����������������

�����0RVW�5HOHYDQW�-RXUQDO

7KH�WRS���PRVW�UHOHYDQW�MRXUQDO�VRXUFHV��VKRZQ�LQ�)LJXUH����DFFRXQW�IRU�

���SXEOLFDWLRQV��UHSUHVHQWLQJ��������RI�WKH� WRWDO����MRXUQDO�VRXUFHV�ZLWK�

���� SXEOLFDWLRQV�� -RXUQDO� RI� (QJLQHHULQJ�(GXFDWLRQ�7UDQVIRUPDWLRQV� KDV�

SXEOLVKHG�WKH�PRVW��ZLWK���� VWXGLHV��IROORZHG�E\�(FRQRPLF�DQG�3ROLWLFDO�

:HHNO\�ZLWK����VWXGLHV��DQG�&RQWHPSRUDU\�(GXFDWLRQ�'LDORJXH�SXEOLVKHG�

�� VWXGLHV�DVLDQ� -RXUQDO�RI�/HJDO�(GXFDWLRQ�DQG�+LJKHU�(GXFDWLRQ� IRU� WKH�

)XWXUH�HDFKFRQWULEXWHG���VWXGLHV��

$GGLWLRQDOO\�� WKLV� DQDO\VLV�XQGHUVFRUHV�DQRWKHU� LPSRUWDQW� ILQGLQJ� WKDW�

RXW�RI���MRXUQDO�VRXUFHV����DUH�SDUWLFXODUO\�UHODWHG�WR�WKH�HGXFDWLRQ�GRPDLQ��

LQGLFDWLQJ�UHVHDUFKHUV¶�SUHIHUHQFH�IRU�MRXUQDOVWKDW�IRFXV�RQ�HGXFDWLRQ�DQG�

HGXFDWLRQ�UHIRUPV�

�

)LJXUH���7RS���0RVW�5HOHYDQW�-RXUQDO�6RXUFH�RI�3XEOLFDWLRQV�RQ�1(3�

����

5.4��Most�Proli¿c�Authors
7DEOH���VKRZV�WKH�WRS���PRVW�SUROLILF�DXWKRUV�RI�SXEOLFDWLRQV�RQ�1(3�

������7KH�3UDGHHS�.XPDU�&KRXGKXU\�KDV�FRQWULEXWHG���VWXGLHV�IURP������

WR������LQ�GLIIHUHQW�MRXUQDOV�DQG�JDUQHUHG�D�WRWDO�RI���FLWDWLRQV��$PLW�.XPDU��

ZKR�FR�DXWKRUHG���GRFXPHQWV�ZLWK�3UDGHHS�.XPDU�&KRXGKXU\��KROGV�WKH�

VHFRQG�SRVLWLRQ�DV� WKH�PRVW�SUROLILF�DXWKRU��6DXPHQ�&KDWWRSDGK\D\��ZKR�

SXEOLVKHG���VWXGLHV�LQ������DQG������DQG�DWWUDFWHG���FLWDWLRQV��UHVSHFWLYHO\��

KROGV�WKH�WKLUG�SRVLWLRQ��.DULQD�%KDWLD�.DNNDU�SXEOLVKHG���VWXGLHV�LQ������

DQG������� UHVSHFWLYHO\��JRW���FLWDWLRQV��DQG�KROGV� WKH� IRXUWK�SRVLWLRQ��2Q�

ILIWK� SRVLWLRQ�� 6K\DP�6LQJK� ,QGD� SXEOLVKHG� �� VWXGLHV� LQ� ����� DQG� ������

UHVSHFWLYHO\��DWWUDFWLQJ���FLWDWLRQ��7KH�SUROLILF�DXWKRU�DQDO\VLV�DOVR�UHVXOWHG�

LQ�D� WRWDO�RI� ���DXWKRUV�ZKR� FRQWULEXWHG�DW� OHDVW��� SXEOLFDWLRQV��$QRWKHU�

QRWDEOH�LQVLJKW�GUDZQ�IURP�WDEOH���LV�WKDW�(FRQRPLF�DQG�3ROLWLFDO�:HHNO\��D�
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MRXUQDO��LV�FRPPRQDPRQJ�WKH�ZRUNV�RI�WKUHH�DXWKRUV�DQG�VWXGLHV�SXEOLVKHG�

LQ�WKH�\HDU������JDUQHUHG�PRUH�FLWDWLRQV�LQ�FRPSDULVRQ�WR�RWKHUV�

7DEOH���7RS���0RVW�3UROLILF�$XWKRUV�RI�3XEOLFDWLRQV�RQ�1(3�����

6U��

1R�
$XWKRU�1DPH 'RFXPHQW�7\SH -RXUQDO &LWDWLRQV

��
&KRXGKXU\��3UDGHHS�

.XPDU

5HYLHZ��&KRXGKXU\�HW�DO���

�����

(FRQRPLF�DQG�3ROLWLFDO�

:HHNO\
�

$UWLFOH��&KRXGKXU\�	�

.XPDU�������

,QWHUQDWLRQDO�-RXUQDO�RI�

&KLOG�&�DUH�DQG��

(GXFDWLRQ�3ROLF\

�

$UWLFOH��&KRXGKXU\�HW�DO���

�����

,QGLDQ�-RXUQDO�RI��

+XPDQ�'HYHORSPHQW
�

$UWLFOH��&KRXGKXU\�	�

0RXVXPL�������
3URVSHFWV �

�� .XPDU��$PLW

5HYLHZ��&KRXGKXU\�HW�DO���

�����

(FRQRPLF�DQG�3ROLWLFDO�

:HHNO\
�

$UWLFOH��&KRXGKXU\�	�

.XPDU�������

,QWHUQDWLRQDO�-RXUQDO�RI�

&KLOG�&�DUH�DQG��

(GXFDWLRQ�3ROLF\

�

$UWLFOH��&KRXGKXU\�HW�DO���

�����

,QGLDQ�-RXUQDO�RI��

+XPDQ�'HYHORSPHQW
�

�
&KDWWRSDGK\D\��

6DXPHQ

5HYLHZ��&KDWWRSDGK\D\��

�����

(FRQRPLF�DQG�3ROLWLFDO�

:HHNO\
�

5HYLHZ��&KDWWRSDGK\D\��

�����

(FRQRPLF�DQG�3ROLWLFDO�

:HHNO\
�

�
.DNNDU��.DULQD��

%KDWLD

$UWLFOH��6LQJK�	�.DNNDU��

�����

7UDQVQDWLRQDO��

0DUNHWLQJ�-RXUQDO
�

5HYLHZ��6LQJK�	�.DNNDU��

�����

,QWHUQDWLRQDO�-RXUQDO�RI�

(GXFDWLRQDO��

'HYHORSPHQW

�

� ,QGD��6K\DP�6LQJK

$UWLFOH��6KDUPD�	�,QGD��

�����
3XUXVKDUWKD �

$UWLFOH��,QGD�HW�DO�������� 3XUXVKDUWKD �

�����0RVW�*OREDO�&LWHG�'RFXPHQWV
7DEOH� �� VKRZV� WKH� WRS� ��PRVW� FLWHG� GRFXPHQWV�RQ�1(3� ����� GXULQJ�

�����WR�������7KH�WZR�PRVW�FLWHG�SDSHUV�UHFHLYHG�PRUH�WKDQ����FLWDWLRQV��

,QWHUHVWLQJO\��DOO�ILYH�PRVW�FLWHG�SDSHUV�DUH�DUWLFOHV�LQ�GRFXPHQW�W\SH��DQG�DOO�

DUH�PXOWL�DXWKRU�SDSHUV��7KH�WDEOH�DQDO\VLV�DOVR�VKRZV�WKDW�WKUHH�RXW�RI�ILYH�

PRVW�FLWHG�GRFXPHQWV�DUH�SXEOLVKHG�LQ�������ZKLFK�FRUUHODWH�ZLWK�WKH�ILQGLQJ�

RI�)LJXUH����$OO�ILYH�VWXGLHV�DUH�SXEOLVKHG�LQ�GLIIHUHQW�MRXUQDOV�LQ�WHUPV�RI�

ILHOG�DQG�IRFXV��ZKLFK�LQGLFDWHV�WKDW�1(3������UHODWHG�SXEOLFDWLRQV�DUH�QRW�

OLPLWHG�WR�DQ\�VSHFLILF�ILHOG�RI�MRXUQDO�SXEOLFDWLRQ�DQG�LWV�LPSOLFDWLRQV�DQG�



����� ���5HYDPSLQJ�$FDGHPLF�/LEUDULHV�LQ�WKH�&RQWH[W�RI�1(3����������������

LPSDFW�DUH�EURDG�DQG�UHOHYDQW�WR�PXOWLSOH�VHFWRUV�VXFK�DV�HGXFDWLRQ��SROLF\��

VRFLDO�VFLHQFHV��DQG�PRUH��7KH�LQVLJKWV�GUDZQ�IURP�WKLV�WDEOH�DOVR�FRUUHODWH�

WR�)LJXUH���

7DEOH���7RS���0RVW�*OREDO�&LWHG�'RFXPHQWVRQ�1(3�����

6U��

1R�
$XWKRUV�1DPH 'RFXPHQW�7\SH 7LWOH -RXUQDO &LWDWLRQV

�

.XPDU��.LVKRUH�

3UDNDVK��DMDL��

6LQJK���

.ULVKDQYHHU

$UWLFOH��.XPDU�HW�

DO��������

+RZ�1DWLRQDO�

(GXFDWLRQ�3ROLF\�

�����FDQ�EH�D�

ORGHVWDU�WR�WUDQVIRUP�

IXWXUH�JHQHUDWLRQ�LQ�

,QGLD

-RXUQDO�RI�

3XEOLF�DIIDLUV
��

�

.DXUDY��5DKXO�

3UDWDS�6LQJK��

6XUHVK��.�*���

1DUXOD��6XPLW��

%DEHU��5XWXUDM

$UWLFOH��.DXUDY�HW�

DO��������

1HZ�HGXFDWLRQ�

SROLF\��TXDOLWDWLYH�

�FRQWHQWV��DQDO\VLV�

DQG�7ZLWWHU�PLQLQJ�

�VHQWLPHQW�DQDO\VLV�

-RXUQDO�RI�

&RQWHQW��

&RPPXQLW\�

DQG�&RPPX�

QLFDWLRQ

��

�

9DUPD��DUXS��

3DWHO��3DUWK��

3ULNVKDW��9HUPD��

+RWD��'HHSDN��

3HUHLUD��9LMD\

$UWLFOH��9DUPD�HW�

DO��������

,QGLD¶V�QHZ�HGXFDWLRQ�

SROLF\���$�FDVH�RI�

LQGLJHQRXV�LQJHQXLW\�

FRQWULEXWLQJ�WR�WKH�

JOREDO�NQRZOHGJH�

HFRQRP\"

-RXUQDO�RI�

.QRZOHGJH�

0DQDJHPHQW

��

�
-KD��3UDYHHQ��

3DUYDWL��3RRMD

$UWLFOH��-KD�	�

3DUYDWL�������

1DWLRQDO�HGXFDWLRQ�

SROLF\��������/RQJ�

RQ�UKHWRULF�DQG�VKRUW�

RQ�VXEVWDQFH

(FRQRPLF�

DQG�3ROLWLFDO�

:HHNO\

��

�

6DLQL��0XQLVK��

6LQJK��0DGDQMLW��

.DXU���

0DQSUHHW��.DXU��

0DQHYSUHHW

$UWLFOH��6DLQL�HW�

DO��������

DQDO\VLQJ�WKH�WZHHWV�

WR�H[DPLQH�WKH�

EHKDYLRXUDO�UHVSRQVH�

RI�,QGLDQ�FLWL]HQV�

RYHU�WKH�DSSURYDO�RI�

QDWLRQDO�HGXFDWLRQ�

SROLF\�����

,QWHUQDWLRQDO�

-RXUQDO�RI�

(GXFDWLRQDO�

'HYHORSPHQW

�

5.6��Most�Proli¿c�A൶liations
7KH� FKDUW� LQ� )LJXUH� �� LOOXVWUDWHV� WKDW� -DZDKDUODO� 1HKUX� 8QLYHUVLW\�

DQG� WKH� 8QLYHUVLW\� RI� 'HOKL� DUH� WKH� OHDGLQJ� FRQWULEXWRUV� WR� UHVHDUFK� RQ�

1(3� ������ZLWK� ��SXEOLFDWLRQV� HDFK��7KLV� KLJKOLJKWV� WKH� VXEVWDQWLDO� UROH�

FHQWUDO�XQLYHUVLWLHV�DUH�SOD\LQJ�LQ�UHVSRQGLQJ�WR�DQG�DGYDQFLQJ�UHVHDUFK�RQ��

1(3� ������ $GGLWLRQDOO\�� SULYDWH� XQLYHUVLWLHV� DUH� PDNLQJ� QRWHZRUWK\�

FRQWULEXWLRQV�� ZLWK� &KULVW� �'HHPHG� WR� EH� 8QLYHUVLW\��� .DUQDWDND��

FRQWULEXWLQJ� � �� SXEOLFDWLRQV�� DQG� DPLW\� 8QLYHUVLW\�� 8WWDU� 3UDGHVK��

FRQWULEXWLQJ� �� SXEOLFDWLRQV��$PRQJ� VWDWH� JRYHUQPHQW� XQLYHUVLWLHV�� *XUX�

1DQDN�'HY�8QLYHUVLW\��3XQMDE��KDV�DOVR�PDGH�D�VLJQLILFDQW�LPSDFW�ZLWK���
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SXEOLFDWLRQV�
�

)LJXUH���6XQEXUVW�&KDUW�'HSLFWLQJ�WKH�7RS���0RVW�3UROLILF�$IILOLDWLRQV�

&RQWULEXWLQJ�WR�1(3������5HVHDUFK

����&R�$XWKRUVKLS�1HWZRUN�0DS

7RPDS�WKH�FR�DXWKRUVKLS�QHWZRUN��926�YLHZHU��$�WRRO�IRU�FRQVWUXFWLQJ�

DQG�YLVXDOL]LQJ�%LEOLRPHWULF�QHWZRUNV��LV�XWLOL]HG�LQ�WKH�SUHVHQW�VWXG\��7R�

FUHDWH� WKH�QHWZRUN�� WKH�PLQLPXP�QXPEHU�RI�GRFXPHQWV�SHU�DXWKRU� LV� VHW�

WR�RQH��ZKLFK�UHVXOWHG�LQ�DOO�����DXWKRUV�PHHWLQJ�WKH�WKUHVKROG��$V�VKRZQ�

LQ�)LJXUH����LW�ZDV�IRXQG�WKDW�WKH�ODUJHVW�FRQQHFWHG�FRPSRQHQW�FRQVLVWV�RI�

RQO\���DXWKRUV��$KPDG�.KDQGD\�0XGDVLU��4D\RRP�6KDLVWD��5DMDE�0XGDVLU��

.DPDO�0XVWDID��1DKYL�,TUD��.KDQ�7DQYHHU�DKPDG���:KLFK�LQGLFDWHG� WKDW�

RQO\�WKHVH���DXWKRUV�DUH�SDUW�RI�WKH�ODUJHVW�FRQQHFWHG�FRPSRQHQW��PHDQLQJ�

WKH\�KDYH�FR�DXWKRUHG�SDSHUV�ZLWK�HDFK�RWKHU��7KH�UHVW�RI�WKH�����DXWKRUV�

DUH�XQFRQQHFWHG��IRUPLQJ�LVRODWHG�QRGHV��RU�YHU\�VPDOO�JURXSV��WKDW�GR�QRW�

KDYH�GLUHFW�RU�LQGLUHFW�FR�DXWKRUVKLS�OLQNV�ZLWK�RWKHUV�

7KH� QHWZRUN� LQGLFDWHV� OLPLWHG� FR�DXWKRUVKLS� FROODERUDWLRQ� RQ� WRSLFV�

UHODWHG� WR�1(3�������7KLV� VXJJHVWV� WKDW� WKH� UHVHDUFK� LV� IUDJPHQWHG��ZLWK�

LQGLYLGXDO�DXWKRUV�RU�VPDOO�JURXSV�ZRUNLQJ�LQGHSHQGHQWO\�RI�RQH�DQRWKHU�



����� ���5HYDPSLQJ�$FDGHPLF�/LEUDULHV�LQ�WKH�&RQWH[W�RI�1(3����������������

)LJXUH���&R�DXWKRUVKLS�1HWZRUN�0DS�RI�3XEOLFDWLRQV�RQ�1(3�����

����&R�RFFXUUHQFH�$QDO\VLV�RI�$XWKRU�3URYLGHG�.H\ZRUGV

7KH� FR�RFFXUUHQFH� DQDO\VLV� ZDV� FRQGXFWHG� XVLQJ� DXWKRU�SURYLGHG� RQ�

1(3�������7KH�WKUHVKROG�IRU�NH\ZRUG�LQFOXVLRQ�ZDV�VHW�WR�D�PLQLPXP�RI�

��RFFXUUHQFHV��UHVXOWLQJ�LQ����NH\ZRUGV�RXW�RI�D�WRWDO�RI�����PHHWLQJ�WKLV�

FULWHULRQ��RI�WKHVH�����NH\ZRUGV�DUH�FRQQHFWHG��PHDQLQJ�WKH\�FR�RFFXU�LQ�

PXOWLSOH�UHVHDUFK�SXEOLFDWLRQV��

7KH� FR�RFFXUUHQFH� PDS� VKRZQ� LQ� )LJXUH� �� LQGLFDWHV� WKDW� ³KLJKHU�

HGXFDWLRQ´� LV� WKH�PRVW� SURPLQHQW� NH\ZRUG�� LQGLFDWLQJ� LWV� FHQWUDO� UROH� LQ�

1(3������UHODWHG�UHVHDUFK��,W�KDV�VWURQJ�FRQQHFWLRQV�ZLWK�RWKHU�LPSRUWDQW�

NH\ZRUGV�OLNH�³1(3�����´��³LQFOXVLYH�HGXFDWLRQ´��DQG�³RQOLQH�HGXFDWLRQ´��

UHIOHFWLQJ� D�PDMRU� IRFXV�RQ� KLJKHU�HGXFDWLRQ� UHIRUP�� LQFOXVLYLW\��DQG� WKH�

JURZLQJ�HPSKDVLV�RQ�GLJLWDO�HGXFDWLRQ�LQ�WKH�FRQWH[W�RI�,QGLD¶V�HGXFDWLRQ�

SROLF\� FKDQJHV��$QRWKHU� VLJQLILFDQW� FOXVWHU� LQFOXGHV� ³QDWLRQDO� HGXFDWLRQ�

SROLF\´��³,QGLD´��DQG�³LQQRYDWLRQ´��ZKLFK�VXJJHVWV�WKDW�PDQ\�VWXGLHV�IRFXV�

RQ�KRZ�1(3������ DIIHFWV� EURDGHU� HGXFDWLRQ�V\VWHPV� LQ� ,QGLD�� LQFOXGLQJ�

LQQRYDWLRQ�DQG�UHVHDUFK�

,Q�DGGLWLRQ�WR�WKHVH�GRPLQDQW�WKHPHV��WKHUH�DUH�VPDOOHU�FOXVWHUV�RI�UHODWHG�

WRSLFV�� VXFK� DV� ³EOHQGHG� OHDUQLQJ´� DQG� ³SHGDJRJ\´�� ZKLFK� DSSHDU� OHVV�

IUHTXHQWO\�DQG�DUH�PRUH�SHULSKHUDO�WR�WKH�PDLQ�GLVFXVVLRQ��7KLV�KLJKOLJKWV�

DUHDV� RI� UHVHDUFK� WKDW� PD\� QRW� \HW� EH� IXOO\� LQWHJUDWHG� LQWR� WKH� EURDGHU�

FRQYHUVDWLRQ� RQ� 1(3� ������ )XUWKHUPRUH�� NH\ZRUGV� OLNH� ³PXOWLOLQJXDO�

HGXFDWLRQ´�DQG�³022&V´�DUH�DOVR�SDUW�RI� WKH�GLVFXVVLRQV�DURXQG�GLJLWDO�

DQG�LQFOXVLYH�HGXFDWLRQ��UHIOHFWLQJ�HYROYLQJ�HGXFDWLRQDO�SUDFWLFHV�
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�

)LJXUH���&R�RFFXUUHQFH�1HWZRUN�0DS�RI�$XWKRU�3URYLGHG�.H\ZRUGV�LQ�

WKH�3XEOLFDWLRQV�RQ�1(3�����

���&RQFOXVLRQ
7KH�SUHVHQW�VWXG\��WKURXJK�D�%LEOLRPHWULF�DSSURDFK��DWWHPSWV�WR�PDS�WKH�

VFKRODUO\�GLVFRXUVH�RQ�1DWLRQDO�(GXFDWLRQ�3ROLF\��1(3��������7KH�VWXG\�

IRXQG� WKDW�UHVHDUFK�RQ�1(3�LV�DGYDQFLQJ�DQG�LPSDFWIXO��$FDGHPLFV� IURP�

YDULRXV�VXEMHFW�DUHDV�DUH�VLJQLILFDQWO\�FRQWULEXWLQJ�WR�WKH�WRSLF��+RZHYHU��WKH�
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