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5HVXPHQ

(O�GRFXPHQWR�DQDOL]D�ORV�HIHFWRV�GH�ODV�DFWLYLGDGHV�GH�HGXFDFLyQ�HQ�HO�FRUWR�\�ODUJR�SOD]R
HQ� XQD� HFRQRPtD� DELHUWD�� YLQFXODQGR� ORV� FRVWRV� \� EHQHILFLRV� IXWXURV� GH� SROtWLFDV� GH
HGXFDFLyQ� DOWHUQDWLYDV�� /RV� HMHUFLFLRV� GH� VLPXODFLyQ� PXHVWUDQ� TXH� ORV� HIHFWRV� VREUH� HO
FUHFLPLHQWR�VRQ�PD\RUHV�SDUD�ODV�SROtWLFDV�GH�HGXFDFLyQ�TXH�UHGXFHQ�OD�LQHILFLHQFLD�LQWHUQD
GHO� VHFWRU� \� TXH� SRU� WDQWR� DXPHQWDQ� OD� SURGXFWLYLGDG� GHO� JDVWR�� (O� DQiOLVLV� WLHQH
LPSOLFDQFLDV� SDUD� ORV� GLVHxDGRUHV� GH� SROtWLFDV� GH� HGXFDFLyQ� HQ� SDtVHV� HQ� GHVDUUROOR� TXH
FRPR�8UXJXD\�WLHQHQ�IDOODV�VLVWpPLFDV�HQ�HO�VHFWRU�HGXFDWLYR��\D�TXH�HO�PLVPR�VXJLHUH�TXH
ORV�HIHFWRV�VREUH�HO�FUHFLPLHQWR�HVWiQ�PDV�YLQFXODGRV�DO�FRVWR�HIHFWLYLGDG�GH�ODV�SROtWLFDV
TXH� DO� QLYHO� GH� PDWULFXODFLyQ� HQ� HO� VLVWHPD� R� DO� PRQWR� GH� JDVWR� HQ� HGXFDFLyQ� FRPR
KDELWXDOPHQWH�HV�WHVWHDGR�HQ�UHJUHVLRQHV�GH�FUHFLPLHQWR�

3DODEUDV�FODYH��HGXFDFLyQ�S~EOLFD��FUHFLPLHQWR��SDtVHV�HQ�GHVDUUROOR
&ODVLILFDFLyQ�-(/��)��,��2



�

$EVWUDFW

7KH� SDSHU� DQDO\VHV� WKH� VKRUW� DQG� ORQJ� WHUP� HIIHFWV� RI� HGXFDWLRQ� DFWLYLWLHV� IRU� DQ� RSHQ
HFRQRP\�� OLQNLQJ�FXUUHQW�FRVWV� WR� IXWXUH�EHQHILWV� RI� DOWHUQDWLYH� HGXFDWLRQDO� SROLFLHV��7KH
VLPXODWLRQV� ILQG� WKDW�JURZWK�HIIHFWV�DUH�KLJKHU� IRU� WKRVH�SROLFLHV� WKDW� UHGXFH� WKH� LQWHUQDO
LQHIILFLHQF\�RI�WKH�HGXFDWLRQ�VHFWRU�WKXV�LPSURYLQJ�WKH�SURGXFWLYLW\�RI�SXEOLF�H[SHQGLWXUH�
7KH�DQDO\VLV�KDV�LPSOLFDWLRQV�IRU�SROLF\PDNHUV�LQ�GHYHORSLQJ�FRXQWULHV�OLNH�8UXJXD\�ZLWK
IDLOLQJ�HGXFDWLRQDO�V\VWHPV��DV�LW�VXJJHVWV�D�UHODWLRQ�EHWZHHQ�FRVW�HIIHFWLYHQHVV�RI�SROLFLHV
DQG� JURZWK� DQG� QRW� D� UHODWLRQ� EHWZHHQ� HQUROPHQWV� DQG� JURZWK� RU� EHWZHHQ� SXEOLF
H[SHQGLWXUH�LQ�HGXFDWLRQ�DQG�JURZWK�DV�LW�LV�XVXDOO\�WHVWHG�LQ�JURZWK�UHJUHVVLRQV�

.H\ZRUGV��SXEOLF�HGXFDWLRQ��JURZWK��GHYHORSLQJ�FRXQWULHV
-(/�FODVVLILFDWLRQ��)��,��2
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:KLOH�WKHUH�KDV�EHHQ�D�VXFFHVVIXO�SROLF\�WRZDUGV�WKH�H[SDQVLRQ�RI�HQUROPHQWV�ZRUOG�ZLGH
QRW�DOO�FRXQWULHV�EHQHILW�HTXDOO\�IURP�WKLV�SROLF\��'XULQJ�WKH�SHULRG�����������$IULFDQ�DQG
/DWLQ�$PHULFDQ� FRXQWULHV� HQUROPHQWV� LQ� SULPDU\�� VHFRQGDU\� DQG� WHUWLDU\� HGXFDWLRQ� KDYH
LQFUHDVH� ZHOO� DERYH�ZRUOG� DYHUDJH� UDWHV�� DQG�$VLDQ� FRXQWULHV� KDYH� LQFUHDVH� HQUROPHQWV
DERYH�ZRUOG�DYHUDJHV�LQ�VHFRQGDU\�DQG�WHUWLDU\�HGXFDWLRQ��81(6&2���������$V�WKHUH�KDV
EHHQ�VSHFWDFXODU�LQFUHDVH�LQ�HGXFDWLRQDO�DWWDLQPHQW�LQ�GHYHORSLQJ�FRXQWULHV�WKHUH�VHHPV�WR
EH�D�WHQGHQF\�WR�FRQYHUJHQFH�LQ�VWRFNV�RI�VNLOOV�ZRUOGZLGH��+RZHYHU��WKLV�FRQYHUJHQFH�LQ
HGXFDWLRQDO� DWWDLQPHQW� GLG� QR�PHDQ� WKDW� OHVV� LQHTXDOLW\��:KLOH� WKH� GHYHORSHG�ZRUOG� SHU
FDSLWD� LQFRPHV� JUHZ� DW� DQ� DYHUDJH� DQQXDO� UDWH� RI� ������ GXULQJ� WKH� SHULRG� ����������
GHYHORSLQJ�FRXQWULHV��H[FOXGLQJ�&KLQD�DQG�,QGLD��JUHZ�RQO\�DW���������6DOYDWRUH��������
0RUHRYHU�� WKH�HPSLULFDO�HYLGHQFH�RI� WKH�FRQWULEXWLRQ�RI�HGXFDWLRQ�WR�JURZWK� LV�PL[HG�DV
VXUYH\HG�IRU�LQVWDQFH�E\�7HPSOH��������

(GXFDWLRQDO�SROLFLHV�GR�SOD\�DQ�LPSRUWDQW�IRU�JURZWK��KRZHYHU��QRW�DOO�RI�WKHP�DUH�HTXDOO\
HIIHFWLYH�DQG�WKHUH�LV�QRW�D�VWUDLJKWIRUZDUG�SROLF\�WR�SURPRWH�JURZWK��%\�WKH�RQH�KDQG��WKH
TXDOLW\� RI� WKH� HGXFDWLRQ� SURYLGHG� PDWWHUV�� $V� FODLPHG� IRU� LQVWDQFH� E\� 'HVVXV� ������
PDVVLYH�HQUROPHQW� LQ�GHYHORSLQJ�FRXQWULHV�KDYH�GHWHULRUDWHG� HGXFDWLRQ�TXDOLW\�� UHGXFLQJ
VLJQLILFDQWO\�WKH�FDSDELOLW\�RI�HGXFDWLRQ�WR�JHQHUDWH�JURZWK��+DQXVKHN�DQG�.LP��������DQG
'HVVXV��������SURYLGH�HPSLULFDO�HYLGHQFH� WKDW� WKH� OLQN�EHWZHHQ�HGXFDWLRQ�DQG�JURZWK� LV
SRVLWLYH�DQG�VLJQLILFDQW�RQFH�GLIIHUHQFHV�LQ�HGXFDWLRQDO�TXDOLW\�DUH�WDNHQ�LQWR�DFFRXQW��%\
WKH� RWKHU� KDQG� WKH� FRPSRVLWLRQ� RI� WKH� H[SHQGLWXUH� LQ� HGXFDWLRQ� DOVR� PDWWHUV�� *HPPHO
�������� IRU� LQVWDQFH�� SURYLGHV� HYLGHQFH� WKDW� KXPDQ� FDSLWDO� HIIHFWV� RQ� JURZWK� DW� SULPDU\
OHYHO� DUH�PRUH� LPSRUWDQW� LQ� ORZ� LQFRPH� FRXQWULHV�� DW� VHFRQGDU\� OHYHO� IRU� KLJKHU� LQFRPH
GHYHORSLQJ� FRXQWULHV�� DQG� DW� WHUWLDU\� OHYHO� IRU� GHYHORSHG� FRXQWULHV�� 0RUH� LQ� SDUWLFXODU�
%LUGVDOO�HW�DO���������DUJXH�WKDW�LQ�/DWLQ�$PHULFDQ�FRXQWULHV�WKH�VKDUH�RI�KLJKHU�HGXFDWLRQ
LQ�SXEOLF�H[SHQGLWXUH�WHQGV�WR�EH�WRR�KLJK������RQ�DYHUDJH��LQ�SDUWLFXODU�FRPSDUHG�WR�WKH
IDVW�JURZLQJ�(DVW�$VLDQ�FRXQWULHV������RQ�DYHUDJH���DQG�3DXV��������FODLPV�WKDW�IDLOLQJ�WR
DGGUHVV� DGHTXDWHO\� WKH� GHYHORSPHQW� RI� KXPDQ� UHVRXUFHV� LQ� /DWLQ� $PHULFD� KDV� EHHQ� D
FUXFLDO�IDFWRU�LQ�H[SODLQLQJ�WKH�SRRU�SHUIRUPDQFH�RI�WKHVH�FRXQWULHV�RYHU�WKH�ODVW�GHFDGHV�
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,Q� WKH� FDVH� RI� 8UXJXD\� ZKHUH� LQ� ����� WHVWV� ������ RI� SULPDU\� VFKRRO� VWXGHQWV� IDLOHG
ODQJXDJHV� DQG� ������ IDLOHG� PDWKHPDWLFV� �:RUOG� %DQN� ������ LW� VHHP� WKDW� WKHUH� LV� VWLOO
PXFK� URRP� WR� LPSURYH� WKH� SHUIRUPDQFH� RI� WKH� HGXFDWLRQDO� V\VWHP�� 0(0)2'� ������
UHVHDUFK�LQGLFDWHV�WKDW�KLJK�UHSHWLWLRQ�UDWHV�LQ�SULPDU\�HGXFDWLRQ�KDYH�ORQJ�WHUP�HIIHFWV�RQ
WKH� VWXGHQWV¶� VFKRROLQJ�� DV� LW� FDXVHV� RYHU�DJH� SRSXODWLRQ� LQ� VFKRROV�� DQG� WKRVH� ZKR� DUH
RYHU�DJH�DUH�PRUH�OLNHO\�WR�UHSHDW�RU�GURSRXW� LQ�IXUWKHU�VWDJHV�RI� WKH�HGXFDWLRQDO�V\VWHP�
WKLV�KDV�EHHQ� LGHQWLILHG� DV� DQ� LPSRUWDQW� IDFWRU� LQ� H[SODLQLQJ�KLJK� UHSHWLWLRQ� DQG�GURSRXW
UDWHV� LQ� VHFRQGDU\� HGXFDWLRQ�� 'XH� WR� KLJK� LQFLGHQFH� RI� HDUO\� GURSRXWV� LQ� VHFRQGDU\
HGXFDWLRQ�WKH�LQIORZ�RI�QHZ�ZRUNHUV� LQ�8UXJXD\�LV�GRPLQDWHG�E\�XQVNLOOHG�DQG�LQIRUPDO
ODERXU�� DOVR�� WKH� KLJK� UHSHWLWLRQ� UDWHV� PDNH� WKH� SURGXFWLYLW\� RI� HGXFDWLRQDO� H[SHQGLWXUH
YHU\�SRRU��%HVLGHV� WKLV�� WKH�SRRU�TXDOLILFDWLRQ�DW�EDVLF� OHYHOV�DOVR�SURSHOV� LQHIILFLHQF\�DW
KLJKHU�VWDJHV�LQ�WKH�V\VWHP�DQG�WKH�SURGXFWLRQ�RI�VNLOOV�VHHPV�WR�KDYH�EHHQ�FRPSDUDWLYHO\
PRUH� LQHIILFLHQW� LQ� 8UXJXD\� WKDQ� LQ� WKH� UHVW� RI� /DWLQ� $PHULFD�� ZKLOH� LQ� 8UXJXD\� WKH
SRSXODWLRQ� ZLWK� WHUWLDU\� HGXFDWLRQ� JUHZ� DW� DQ� DYHUDJH� RI� ��� GXULQJ� WKH� QLQHWLHV�� LQ
$UJHQWLQD�LW�JUHZ�DW�����LQ�%UD]LO�DW�����LQ�&KLOH��&RORPELD�DQG�3DUDJXD\�DW�����DQG�LQ
0H[LFR�DW�����:RUOG�%DQN�������

$V�VXFK��WKHUH�VHHPV�WR�EH�URRP�IRU�HGXFDWLRQDO�SROLF\�WR�LPSURYH�WKH�V\VWHP�SHUIRUPDQFH
QRW�RQO\�LQ�WHUPV�RI�LQWHUQDO�IXQFWLRQLQJ�DQG�SURGXFWLYLW\�EXW�DOVR�LQ�WHUPV�RI�WKH�OLQNV�WR
WKH�ODERXU�PDUNHW�DQG�WKH�EURDGHU�HFRQRP\��ZKLFK�LV�WKH�VXEMHFW�RI�WKLV�SDSHU��7KH�SDSHU
DQDO\VHV� WKH� VKRUW� DQG� ORQJ� WHUP� HIIHFWV� RI� HGXFDWLRQ� DFWLYLWLHV� IRU� DQ� RSHQ� HFRQRP\�
OLQNLQJ�FXUUHQW�FRVW�WR�IXWXUH�EHQHILWV�RI�DOWHUQDWLYH�HGXFDWLRQDO�SROLFLHV��7KH�DQDO\VLV�KDV
LPSOLFDWLRQV� IRU� SROLF\PDNHUV�� DV� LW� VXJJHVWV� D� UHODWLRQ� EHWZHHQ� FRVW� HIIHFWLYHQHVV� RI
SROLFLHV� DQG� JURZWK� DQG� QRW� EHWZHHQ� HQUROPHQWV� DQG� JURZWK� RU� EHWZHHQ� SXEOLF
H[SHQGLWXUH�LQ�HGXFDWLRQ�DQG�JURZWK�DV�LW�LV�XVXDOO\�WHVWHG�LQ�JURZWK�UHJUHVVLRQV�

7KH�RUJDQL]DWLRQ�RI� WKH�UHVW�RI� WKH�SDSHU� LV�DV�IROORZV��6HFWLRQ���GHVFULEHV�WKH�HGXFDWLRQ
VHFWRU�DUH�WKH�FHQWUDO�IHDWXUH�RI�WKH�PRGHO��6HFWLRQ���GHYHORSV�DQ�DQDO\WLFDO�SUHVHQWDWLRQ�RI
VKRUW�DQG�ORQJ�UXQ�HIIHFWV�RI�DQ�H[SDQVLRQ�RI�HGXFDWLRQ��6HFWLRQ���SUHVHQWV� WKH�UHVXOWV�RI
WKH�H[SHULPHQWV� IRU�DQ�H[WHQGHG�YHUVLRQ�RI� WKH�PRGHO�� VLPXODWLQJ�DOWHUQDWLYH�HGXFDWLRQDO
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SROLFLHV�� 6HFWLRQ� �� FRQFOXGHV�� $Q� DQQH[� OLVW� WKH� YDOXH� RI� SDUDPHWHUV� XVHG� LQ� WKH
VLPXODWLRQV�

���('8&$7,21�6(&725

6WDQGDUG�WKHRUHWLFDO�UHVXOWV�LQGLFDWH�WKDW�RSHQ�XS�WR�WUDGH�OHDGV�WR�D�UHGXFWLRQ�RI�WKH�SULFH
RI�WKH�SULFH�RI�VNLOOV�LQ�GHYHORSLQJ�FRXQWULHV��WKXV�WUDGH�UHGXFHV�WKH�LQFHQWLYHV�WR�LQYHVW�LQ
HGXFDWLRQ� LQ�GHYHORSLQJ�FRXQWULHV�ZKLOH� WKH�RSSRVLWH�KDSSHQV� LQ�GHYHORSHG� FRXQWULHV�� ,Q
WKH� H[WHQGHG� YHUVLRQ� RI� WKH� +HFNVFKHU�2KOLQ� PRGHO� GXH� WR� )LQGOD\� DQG� .LHU]NRZVNL
������� ZLWK� HQGRJHQRXV� HQGRZPHQWV�� WUDGH�� E\� PRGLI\LQJ� LQFHQWLYHV� WR� LQYHVW� LQ
HGXFDWLRQ�� OHDGV� WR� GLYHUJHQFH� LQ� WKH� DFFXPXODWLRQ� RI� HQGRZPHQWV� DFURVV� FRXQWULHV�
+RZHYHU��)LQGOD\� DQG�.LHU]NRZVNL�GR�QRW� WDNH� LQWR� DFFRXQW� WKH� IDFW� WKDW� VNLOOV� DUH� DOVR
XVHG� LQ� WKH� SURGXFWLRQ� RI� HGXFDWLRQ� �WKH\� FRQVLGHU� LQVWHDG� HGXFDWLRQ� XVLQJ� VSHFLILF
IDFWRUV��� SRLQW� WKDW� LV� UDLVHG� E\�&DUWLJOLD� ������� DQG� 5DMDQ� ������� IRU� LQVWDQFH�� ,Q� WKHLU
PRGHOV� VNLOOV� DUH� XVHG� WR� SURGXFH� VNLOOV�� DV� HGXFDWLRQ� LV� VNLOO� LQWHQVLYH�� ZKHQ� LQ� WKH
XQVNLOOHG� DEXQGDQW� FRXQWU\� WKH� FRVW� RI� SURGXFLQJ� HGXFDWLRQ� LV� UHGXFHG� LW� IDYRXUV� WKH
SURGXFWLRQ� RI� VNLOOV� DQG� DOORZV� WKH� FDWFKLQJ� XS� HIIHFW�� ZKLOH� WKH� RSSRVLWH� KDSSHQ� LQ
GHYHORSHG� FRXQWULHV�� VR� WKHVH� PRGHOV� SUHGLFW� WUDGH� ZLWK� FRQYHUJHQFH� LQ� KXPDQ� FDSLWDO
VWRFNV�� FRQWUDU\� WR� )	.�� $� FUXFLDO� IHDWXUH� LQ� WKHVH� PRGHOV� LV� WKH� SUHVHQFH� RI� LQFRPH
LQHTXDOLW\�DQG�RU�FUHGLW�FRQVWUDLQWV�WR�ILQDQFH�LQYHVWPHQW�LQ�HGXFDWLRQ

7KLV�PRGHO�LV�FORVH�WR�)LQGOD\�DQG�.LHU]NRZVNL��������EXW�SUHVHQWV�DV�D�GLVWLQFWLYH�IHDWXUH
WKH� UROH� RI� HGXFDWLRQDO� SROLFLHV� LQ� WKH� DFFXPXODWLRQ� SURFHVV�� ,Q� FRQWUDVW� WR� )LQGOD\� DQG
.LHU]NRZVNL¶�PRGHO� HGXFDWLRQ� LV� SXEOLFO\�SURYLGHG�� XVHV� VNLOOHG� DQG�XQVNLOOHG� ODERXU� WR
SURGXFH�D�QHZ�LQIORZ�RI�VNLOOHG�DQG�XQVNLOOHG�ODERXU��DQG�LW�VXIIHUV�V\VWHPLF�LQHIILFLHQFLHV
LQ�WHUP�RI�H[SHFWHG�UHVXOWV��L�H��VXFFHVVIXO�VWXGHQWV���(QGRZPHQW�JURZWK�FRPHV�IURP�WKH
RXWSXW�RI�HGXFDWLRQ�DFWLYLWLHV�WKDW�DGG�YDOXH�WR�HQWUDQWV��VWXGHQWV��FXPXODWLYHO\�XQWLO�WKH\
H[LW�WKH�V\VWHP�DQG�HQWHU�LQWR�WKH�ODERXU�PDUNHW��6WXGHQWV¶�TXDOLILFDWLRQV��ZKLFK�GHWHUPLQH
WKHLU� SURGXFWLYLW\�� GHSHQG� RQ� WKH� TXDQWLW\� DQG� TXDOLW\� RI� HGXFDWLRQ� UHFHLYHG�� 7KXV�� WKH
DPRXQW�RI�HIILFLHQF\�XQLWV�SURGXFHG�GHSHQGV�XSRQ�WKH�HGXFDWLRQDO�V\VWHP¶V�SHUIRUPDQFH�
7KH�VXSSO\�VLGH�RI�WKH�HGXFDWLRQ�VHFWRU�LV�H[SOLFLWO\�PRGHOOHG��ZKHUHDV�WKH�GHPDQG�VLGH�LV



�

PDGH� LPSOLFLW� E\� WKH� DVVXPSWLRQ� WKDW� VWXGHQWV� H[LW� WKH� V\VWHP� ZKHQ� WKH� TXDOLW\� RI
HGXFDWLRQ�WKH\�UHFHLYH�LV�SRRU�

(GXFDWLRQ� LV� VNLOO� LQWHQVLYH�� EHLQJ� LWV� EXGJHW� H[RJHQRXVO\� GHWHUPLQHG� DQG� ILQDQFHG� E\
�GLUHFW� DQG� LQGLUHFW�� WD[HV�� (GXFDWLRQ� LV� D� PXOWL�SURGXFW� DFWLYLW\�� %DVLF� HGXFDWLRQ
µSURGXFHV¶� ERWK� XQVNLOOHG�ZRUNHUV� DQG� VWXGHQWV� TXDOLILHG� WR� HQWHU� KLJKHU� HGXFDWLRQ�� DQG
KLJKHU�HGXFDWLRQ�µSURGXFHV¶�VNLOOHG�ZRUNHUV�IURP�TXDOLILHG�VWXGHQW�LQSXWV�

7KH� HGXFDWLRQ� SURGXFWLRQ� IXQFWLRQ�� JHQHUDOLVLQJ� WKH� )LQGOD\� DQG� .LHU]NRZVNL� ������
IXQFWLRQ��LV�

��� ���� (*)4  

ZKHUH�VXE�LQGH[� � �LQGLFDWHV�WKH�OHYHO��EDVLF�RU�KLJKHU�HGXFDWLRQ��� �* �DUH�UHVRXUFHV��YDOXH
DGGHG��� �( �DUH�VWXGHQWV��DQG� �4 �LV�WKH�RXWSXW�RI�WKH�DFWLYLW\��7KH�IXQFWLRQ� �) �LV�VXEMHFW�WR
FRQVWDQW�UHWXUQV�WR�VFDOH�� �4 �UHSUHVHQWV�WKH�DPRXQW�RI�NQRZOHGJH�SURYLGHG�E\�WKH�VHUYLFH
EXW�QRW�QHFHVVDULO\�WUDQVPLWWHG�WR�VWXGHQWV�DV�WKHUH�LV�VRPH�ZDVWDJH�GXH�WR�LQHIILFLHQFLHV�LQ
WKH�V\VWHP��UHSHWLWLRQ���6XFFHVVIXO�VWXGHQWV�ZLOO�DFTXLUH�DQ�DPRXQW� �T �RI�WKH�RXWSXW��ZKLFK
VKRZV� WKH� µVFKRROLQJ� TXDOLW\¶��$V� �4 � LV� VXEMHFW� WR� FRQVWDQW� UHWXUQV� WR� VFDOH�� �T � FDQ� EH
ZULWWHQ�DV�

� �			
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ZKHUH� 
J �PHDVXUHV�WKH�LQWHQVLW\�RI�UHVRXUFHV�SHU�VWXGHQW��DQG� �!w
w
�
�

J
T �

7KH�DFFXPXODWLRQ�RI� �T �VKRZV�WKH�SDWK�RI�EXLOGLQJ�KXPDQ�FDSLWDO�RQ�VWXGHQWV�ZKLFK�ZLOO
EH�WKHLU�SURGXFWLYLW\�ZKHQ�HQWHULQJ�WKH�ODERXU�PDUNHW��7KH�LQGLFDWRU� �I �VXPV�XS�VWXGHQWV¶
DFFXPXODWLRQ�
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ZKHUH� M �LV�WKH�ODVW�OHYHO�SDVVHG��$VVXPLQJ�FRQVWDQW�QXPEHU�RI�HQWUDQWV�DQG�SROLFLHV��ERWK
I �DQG� T �DUH�FRQVWDQW�RYHU�WLPH�

$W�HQWU\�OHYHO�WKH�DPRXQW�RI�HQWUDQWV�LV�H[RJHQRXV�EXW�H[LW�UDWHV�GHWHUPLQH�WKH�QXPEHU�RI
VWXGHQWV� UHDFKLQJ� KLJKHU� OHYHOV�� $V� SUHYLRXV� DWWDLQPHQW� HQDEOHV� IXWXUH� VXFFHVV�� GURSRXW
DQG� UHSHWLWLRQ� DUH� LQYHUVHO\� UHODWHG� WR� VFKRRO� TXDOLW\�� $VVXPLQJ� FRQVWDQW� QXPEHU� RI
HQWUDQWV�DQG�H[LW�DQG�UHSHWLWLRQ�UDWHV�WKH�QXPEHU�RI�VWXGHQWV�DW�HDFK�OHYHO�LV�JLYHQ�E\�

������ ��� ��� �� ���� (( JT

ZKHUH� �T �LV�WKH�H[LW�UDWH�� �J �LV�WKH�UHSHWLWLRQ�UDWH��DQG� ��w
w
�
�

T
T �DQG� ��w

w
�
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T
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7KH� SURFHVV� RI� DFFXPXODWLRQ� RI� HQGRZPHQWV� LQ� WKH� HFRQRP\� GHSHQGV� RQ� H[LW� DQG
UHSHWLWLRQ�UDWHV�DQG�RQ�VFKRRO�TXDOLW\�DV� VWXGHQWV�FDUU\�ZLWK� WKHP� WKH�HGXFDWLRQDO�RXWSXW
DFFXPXODWHG�

7KH�VWRFN�RI�DFFXPXODWHG�RXWSXW�LQVLGH�WKH�V\VWHP�LV�JLYHQ�E\�

���� QI/  

ZKHUH� �Q �LV�WKH�QXPEHU�RI�VXFFHVVIXO�VWXGHQWV�JLYHQ�E\� ��� ��� (Q J� ��6R��WKH�VL]H�DQG
WKH�FRPSRVLWLRQ�RI�WKH�LQIORZ�RI�XQLWV�RI�ODERXU�WR�WKH�PDUNHW�LV�JLYHQ�E\�

����� // T 

��� ! // T 

ZKHUH� "#/ �DQG� "!/ �DUH�WKH�LQIORZ�RI�XQLWV�RI�XQVNLOOHG�DQG�VNLOOHG�ODERXU�UHVSHFWLYHO\��DQG
%��+�FRUUHVSRQG�WR�EDVLF�DQG�KLJKHU�HGXFDWLRQ�UHVSHFWLYHO\�
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7KH�SDWWHUQ�RI�HQGRZPHQW�JURZWK�LQ�WKH�HFRQRP\�GHSHQGV�RQ�WKH�EDODQFH�EHWZHHQ�EDVLF
DQG�KLJKHU�HGXFDWLRQ�ZKLFK�SURGXFH� UHVSHFWLYHO\�XQVNLOOHG� DQG� VNLOOHG� ODERXU� DV�ZHOO� DV
VWXGHQWV¶�SHUIRUPDQFHV�DW�HYHU\�OHYHO��([SDQGLQJ�IXQGV�DOORFDWHG�WR�HGXFDWLRQ�HQDEOHV�DQ
LQFUHDVH� RI� UHVRXUFHV� DSSOLHG� SHU� SXSLO�� WKXV� LPSURYLQJ� HGXFDWLRQ� TXDOLW\�� $V� VWXGHQW
SHUIRUPDQFH� LV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�HGXFDWLRQ�TXDOLW\�� WKH� H[SDQVLRQ�RI� WKH�EXGJHW
LQFUHDVH�WKH�GHPDQG�DW�IXUWKHU�VWDJHV�ZKLFK�EULQJV�DERXW�DQ� LPSURYHPHQW� LQ� WKH� LQWHUQDO
HIILFLHQF\� RI� WKH� V\VWHP�� +RZHYHU�� DV� PRUH� VWXGHQWV� UHDFK� IXUWKHU� VWXGLHV� WKH� IDOOLQJ
UHVRXUFH� LQWHQVLW\� SHU� VWXGHQW� WHQGV� WR� FRXQWHUDFW� WKH� ULVH� LQ� WKH� EXGJHW�� VR� WKH� VFKRRO
TXDOLW\�DW�WKRVH�OHYHOV�PD\�ULVH�RU�IDOO�

���('8&$7,21�$1'�(1'2:0(17�*52:7+

7KH�H[SDQVLRQ�RI�HGXFDWLRQ�KDV�VKRUW�DQG�ORQJ�UXQ�HIIHFWV�RQ�WKH�HFRQRP\��,Q�WKH�VKRUW�UXQ
LW�UHGXFHV�WKH�DYDLODELOLW\�RI�UHVRXUFHV�WR�RWKHU�DFWLYLWLHV�DQG�LQ�WKH�ORQJHU�WHUP�WKH�OHYHO�RI
VNLOOV� LV� PRGLILHG� GXH� WR� LWV� DFWLYLW\�� $V� QRWHG� E\� 0DQQLQJ� �������� HGXFDWLRQDO� SROLF\
DIIHFWV� WKH� VL]H�DQG� WKH� VKDSH�RI� WKH�SURGXFWLRQ�SRVVLELOLWLHV� IURQWLHU��$V�0RWXYX� ������
SXW� LW�� WKH� ILUVW� LV�D�GLUHFW�HIIHFW� LGHQWLILHG�DV� µSXUH� UHVRXUFH�ZLWKGUDZDO¶��DQG� WKH�VHFRQG
RQH�LV�LQGLUHFW�DV�WKLV�H[SHQGLWXUH�DIIHFWV�WKH�DFFXPXODWLRQ�SURFHVV�

6XIILFLHQW� DQG� QHFHVVDU\� FRQGLWLRQV� FDQ� EH� VWDWHG� IRU� WKH� GHWHUPLQDWLRQ� RI� WKH� HIIHFW� RI
HGXFDWLRQ� DFWLYLWLHV� RQ� SURGXFWLYH� VHFWRUV� DORQJ� WKH� IROORZLQJ� OLQHV�� &RQVLGHULQJ� WZR
WUDGDEOH� VHFWRUV� DQG� D� QRQ�WUDGDEOH� HGXFDWLRQ� VHFWRU��� ZKHUH� DOO� VHFWRUV� XVH� VNLOOHG� DQG
XQVNLOOHG�ODERXU�� 86L � ���JRRGV�DQG�IDFWRUV�PDUNHWV�DUH�FRPSHWLWLYH�DQG�WKH�SURGXFWLRQ
IXQFWLRQV� DUH� VXEMHFW� WR� FRQVWDQW� UHWXUQV� WR� VFDOH�� LW� LV� SRVVLEOH� WR� H[WHQG� 5\EF]\QVNL
WKHRUHP%�WR�WKH�FDVH�RI�DQ�HQGRJHQRXV�JURZWK�LQ�IDFWRUV��XVLQJ�-RQHV¶V��������DSSURDFK�

)URP�WKH�IDFWRU�PDUNHW�FOHDULQJ�FRQGLWLRQV�ZH�KDYH�

&'()*+, /*D<D;D  ��
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ZKHUH� ; �DQG�< �DUH�WKH�RXWSXWV�RI�WUDGHG�DFWLYLWLHV�DQG�X�LV�WKH�YDOXH�DGGHG�RI�HGXFDWLRQ�
Y/ �DUH�WRWDO�HQGRZPHQWV�RI�IDFWRUV�DQG� Z[D �DUH�XQLW�LQSXW�FRHIILFLHQWV��7RWDO�GLIIHUHQWLDWLRQ

RI�WKH�DERYH�H[SUHVVLRQV�DIWHU�VRPH�PDQLSXODWLRQ�LW�JLYHV�

\]̂_̀ab /*<; ÖÖÖÖ  �� OOO

ZKHUH� ccdcd // O �LV�WKH�SURSRUWLRQ�RI�WKH�HQGRZPHQW�RI�IDFWRU� L �XVHG�LQ�WKH�SURGXFWLRQ
RI�JRRG�e��DQG� � �� fgfhfi OOO ��$V�*Ö �LV�H[RJHQRXVO\�GHWHUPLQHG��WKLV�H[SUHVVLRQ�FDQ
EH�UHZULWWHQ�DV�

*/<; jkjjljm ÖÖÖÖ OOO � �

6ROYLQJ�WKHVH�VHW�RI�HTXDWLRQV�IRU�no�DQG�pq�JLYHV�

� �
O

OOOOOO *//; rstutvwutwuwtu ÖÖÖÖ ��� ���
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ZKHUH� � �|}~� ~} |� ~}~� |} ~} |� ~�O O O O O O O O O O O �  � �� $VVXPLQJ� WKDW� VHFWRU
; �LV�PRUH�VNLOO�LQWHQVLYH�WKDQ�< � �O ! �

([SUHVVLRQV� ���� DQG� ���� FRPELQH� WKH� VWDQGDUG� 5\EF]\QVNL� UHVXOWV� �ORQJ� WHUP�� ZLWK� WKH
µSXUH� UHVRXUFH� ZLWKGUDZDO� HIIHFW¶� �VKRUW� WHUP�� RI� WKH� H[SDQVLRQ� RI� HGXFDWLRQ� DFWLYLWLHV�
7KH\�VKRZ�WKDW�WKH�RYHUDOO�HIIHFWV�RI�HGXFDWLRQ�RQ�WKH�RXWSXW�RI�SURGXFWLRQ�VHFWRUV�GHSHQG
RQ�WKH�UHODWLYH�IDFWRU�LQWHQVLWLHV�LQ�WKH�WKUHH�VHFWRUV�DQG�WKH�UHODWLYH�VL]H�RI�WKH�LQFUHPHQWV
LQ�WKH�VXSSO\�RI�HDFK�W\SH�RI�ODERXU��7KHVH�HIIHFWV�DUH�DQDO\VHG�LQ�WKH�IROORZLQJ�VHFWLRQV�
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����3XUH�UHVRXUFH�ZLWKGUDZDO�HIIHFW

7KH�µSXUH�UHVRXUFH�ZLWKGUDZDO�HIIHFW¶�RI�DQ�H[SDQVLRQ�RI�HGXFDWLRQ�DFWLYLWLHV�FDQ�EH�EHWWHU
DQDO\VHG� LVRODWHG� IURP� HQGRZPHQWV¶� JURZWK�� +HQFH�� IURP� ���� DQG� ���� ZKHQ� �Ö !* � DQG

�ÖÖ   �� // � WKH� HIIHFWV� RQ� SURGXFWLYH� VHFWRUV� �DVVXPLQJ� WKDW� VHFWRU� ; � LV� PRUH� VNLOO
LQWHQVLYH�WKDQ�< ��DUH�DV�IROORZV�
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)URP� WKHVH� UHVXOWV� LW� FDQ� EH� FRQFOXGHG� WKDW� WKH� VKRUW� WHUP� HIIHFWV� RI� DQ� H[SDQVLRQ� RI
HGXFDWLRQ�RQ�SURGXFWLYH�DFWLYLWLHV�GHSHQG�RQ�WKH�IDFWRULDO�LQWHQVLW\�RI�WKH�HGXFDWLRQ�VHFWRU�
7KHVH�HIIHFWV�FDQ�EH�DQDO\VHG�JUDSKLFDOO\��,Q�)LJXUH���LQ�WKH�LQLWLDO�HTXLOLEULXP�HGXFDWLRQ
HPSOR\V�8��RI�XQVNLOOHG�ODERXU�DQG�6��RI�VNLOOHG�ODERXU��WKH�FRUQHU�GHILQHG�E\�8��DQG�6�
LV�WKH�RULJLQ�IRU�HPSOR\PHQW�LQ�WKH� ; VHFWRU��PHDVXUHG�XS�DQG�WR�WKH�ULJKW�IURP�2����ZKLOH
2��LV�WKH�RULJLQ�IRU�HPSOR\PHQW�LQ�WKH�< �VHFWRU��7KH�LQLWLDO�HTXLOLEULXP�IRU�VHFWRUV� ; �DQG
< �LV�GHILQHG�E\�WKH�LQWHUVHFWLRQ�RI�WKH�UD\V�2��DQG�2���ZKHUH�WKH�JUDGLHQWV�RI�WKH�UD\V�DUH
JLYHQ�E\�WKH�VNLOO�LQWHQVLW\�LQ�HDFK�VHFWRU��7KH�H[SDQVLRQ�RI�HGXFDWLRQ�XQGHU�WKHVH�VHWWLQJV
VKLIWV�WKH�RULJLQ�IRU� ; �WR�2���DW�FRQVWDQW�IDFWRU�SULFHV��DQG�WKH�QHZ�HTXLOLEULXP�IRU�WKH
SURGXFWLRQ�VHFWRUV�VKLIWV�WR�%��7KH�RXWSXW�RI�WKH�VNLOO�LQWHQVLYH�VHFWRU�LV�UHGXFHG�DQG�WKDW�RI
WKH�XQVNLOOHG�LQWHQVLYH�VHFWRU�H[SDQGV�
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����5\EF]\QVNL�HIIHFWV

:KHQ� HQGRZPHQWV� FKDQJH� WKH� VWDQGDUG� 5\EF]\QVNL� HIIHFW� LQGLFDWHV� D� VKLIW� LQ� WKH
SURGXFWLRQ� SRVVLELOLW\� IURQWLHU� ELDVHG� WRZDUGV� WKH� VHFWRU� LQWHQVLYH� LQ� WKH� IDFWRU� ZKLFK
JURZV�UHODWLYHO\��7R�DQDO\VH�WKLV�HIIHFW�FKDQJHV�LQ�HQGRZPHQWV�ZLOO�EH�LVRODWHG�IURP�WKH
UHVRXUFH� ZLWKGUDZDO� HIIHFW�� 8VLQJ� DJDLQ� ���� DQG� ���� EXW� QRZ� ZKHQ� �Ö  * � DQG� �Ö !�/ �
FKDQJHV�LQ�HQGRZPHQWV�DIIHFWV�SURGXFWLYH�VHFWRUV�DV� IROORZV��DVVXPLQJ� ; � LV�PRUH�VNLOO
LQWHQVLYH�WKDQ�< ��
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7KHVH�5\EF]\QVNL� UHVXOWV�FDQ�DOVR�EH�DQDO\VHG�JUDSKLFDOO\�� ,Q�)LJXUH��� WKH�H[SDQVLRQ�RI
HQGRZPHQW� FRUUHVSRQGV� WR� FDVH� ��� 7KH� LQLWLDO� HTXLOLEULXP� LV� JLYHQ� E\� $�� 7KH� QHZ
HQGRZPHQWV�DUH�DGGHG�DV� ·/' �DQG� ¸/' �WR�WKH�RULJLQDO�ER[��ZKHUH� ¸¹ // ÖÖ �LV�KLJKHU�WKDQ
WKH�IDFWRULDO�LQWHQVLW\�RI�SURGXFWLYH�VHFWRUV��FDVH�����7KH�DGGLWLRQV�WR�HQGRZPHQWV�VKLIW�WKH
HTXLOLEULXP�WR�%��,Q� WKH�QHZ�HTXLOLEULXP��WKH�SURGXFWLRQ�RI� WKH�VNLOO� LQWHQVLYH�VHFWRU�KDV
H[SDQGHG�DQG�WKDW�RI�WKH�XQVNLOOHG�LQWHQVLYH�VHFWRU�KDV�EHHQ�UHGXFHG�

)LJXUH��

����2YHUDOO�HIIHFW

,Q�WKH�ORQJHU�WHUP�WKH�RYHUDOO�HIIHFW�RQ�WKH�HFRQRP\�RI�DQ�H[SDQVLRQ�RI�HGXFDWLRQ�DFWLYLWLHV
GHSHQGV�RQ� WKH�EDODQFH�EHWZHHQ�UHVRXUFH�ZLWKGUDZDO�HIIHFW�DQG�5\EF]\QVNL�HIIHFWV��7KH
RYHUDOO�HIIHFW�FDQ�EH�GHWHUPLQHG�DQDO\WLFDOO\�DJDLQ�IURP�����DQG������IURP�ZKHUH�WKH�ELDV�LQ
JURZWK�LV�GHWHUPLQHG�DV�IROORZV�
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*URZWK�ZLOO� EH� ELDVHG� WRZDUGV� VHFWRU� < � WR� WKH� GHWULPHQW� RI� VHFWRU� ; � ZKHQ� WKH� DERYH
H[SUHVVLRQ�UHWXUQV�D�QHJDWLYH�YDOXH��6XIILFLHQW�FRQGLWLRQV�IRU�WKLV�WR�KDSSHQ�DUH��DVVXPLQJ
WKDW�VHFWRU� ; �LV�PRUH�VNLOO�LQWHQVLYH�WKDQ�< ��
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7KHQ�� VXIILFLHQW� FRQGLWLRQV� IRU� WKH� H[SDQVLRQ� RI� HGXFDWLRQ� WR� EH� GHWULPHQWDO� RI� VNLOO�
LQWHQVLYH� DFWLYLWLHV� DUH�PHW�ZKHQ�� D�� HGXFDWLRQ� VHFWRU� LV� VNLOO� LQWHQVLYH� �L�H�� WKH� UHODWLYH
LQWHQVLW\�RI�VNLOOHG�ODERXU�LQ�HGXFDWLRQ� LV�KLJKHU� WKDQ� WKH�VNLOOHG� WR�XQVNLOOHG�UDWLR� LQ� WKH
HFRQRP\��� DQG� E�� HQGRZPHQW¶V� JURZWK� LV� XQVNLOOHG� ELDVHG� �L�H�� WKH� UDWLR� RI� VNLOOHG� WR
XQVNLOOHG�LQ�WKH�LQIORZ�RI�QHZ�XQLWV�RI�ODERXU�LV�ORZHU�WKDQ�WKH�VNLOOHG�WR�XQVNLOOHG�UDWLR�LQ
WKH�HFRQRP\��

���6,08/$7,216

)RU� WKH� VLPXODWLRQV� WKH� JHQHUDO� VSHFLILFDWLRQV� SUHVHQWHG� LQ� WKH� SUHYLRXV� VHFWLRQ� DUH
H[WHQGHG�WR�LQFOXGH�QRQ�WUDGDEOH�VHFWRUV�DQG�LQIRUPDO�DFWLYLWLHV��7KH�PDLQ�IHDWXUHV�RI�WKH
H[WHQGHG�PRGHO� DUH� DV� IROORZV��7KHUH� DUH� WKUHH� WUDGDEOH� VHFWRUV� �$��%� DQG� IRUPDO�&��� D
QRQ�WUDGHG� VHFWRU� LQIRUPDO� &� DQG� WKH� SXEOLF� VHFWRU�� 6HFWRU� $� LV� DQ� XQVNLOOHG�LQWHQVLYH
H[SRUWLQJ� DFWLYLW\�� VHFWRU� %� LV� D� VNLOOHG�LQWHQVLYH� LPSRUW�FRPSHWLQJ� DFWLYLW\�� DQG� IRUPDO
VHFWRU�&�LV�D�VNLOOHG�LQWHQVLYH�DFWLYLW\�EXW�ZLWK�D�ORZ�SURSRUWLRQ�RI�WRWDO�SURGXFWLRQ�EHLQJ
H[SRUWHG�� ([SRUWLQJ� VHFWRUV� FKDUJH� GLIIHUHQW� SULFHV� LQ� GRPHVWLF� DQG� IRUHLJQ� PDUNHWV
�SURGXFW� GLIIHUHQWLDWLRQ� E\� GHVWLQDWLRQ� DV� LQ�$UPLQJWRQ� DVVXPSWLRQ��� 3XEOLF� VHUYLFHV� DUH
VNLOO�LQWHQVLYH��DQG�LQIRUPDO�DFWLYLWLHV�DUH�WKH�PRVW�XQVNLOOHG�LQWHQVLYH�

7KHUH�DUH�WZR�UHSUHVHQWDWLYH�KRXVHKROGV��RQH�WKDW�RZQV�RQO\�XQVNLOOHG�ODERXU�DQG�RQH�WKDW
RZQV� RQO\� VNLOOHG� ODERXU�� 7KH� UHWXUQV� IRU� WKH� ZRUNHUV� GHSHQG� RQ� WKHLU� SURGXFWLYLW\
�HIILFLHQF\�XQLWV�RI� ODERXU�RZQHG��DQG� WKH� UHOHYDQW�PDUNHW�ZDJH�SHU�HIILFLHQF\�XQLW��7KH
KRXVHKROGV�PDNH�WKH�FKRLFH�EHWZHHQ�ZRUNLQJ�IRUPDOO\�RU�LQIRUPDOO\��7KXV�WKHUH�DUH�IRXU
IDFWRUV� LQ� WKH�HFRQRP\�� IRUPDOO\�HPSOR\HG�VNLOOHG�DQG�XQVNLOOHG� ODERXU�� DQG� VNLOOHG� DQG
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XQVNLOOHG� ODERXU� ZRUNLQJ� LQIRUPDOO\�� 7KH� XVH� RI� FDSLWDO� LQ� HFRQRPLF� DFWLYLWLHV� LV� QRW
H[SOLFLWO\�PRGHOOHG�

%DVLF� HGXFDWLRQ� µSURGXFHV¶� ERWK� XQVNLOOHG� ODERXU� DQG� VWXGHQWV� TXDOLILHG� WR� HQWHU� KLJKHU
HGXFDWLRQ��DQG�KLJKHU�HGXFDWLRQ�µSURGXFHV¶�VNLOOHG�ODERXU��$V�EDVLF�HGXFDWLRQ�LV�UHTXLUHG
IRU� IRUPDO� MREV�� WKRVH� ZKR� GURS� RXW� RI� EDVLF� HGXFDWLRQ� QHFHVVDULO\� JR� WR� WKH� LQIRUPDO
PDUNHW�� 6R� DQ� LQGLYLGXDO� FDQ� HQWHU� WKH� LQIRUPDO�PDUNHW� HLWKHU� E\� FKRLFH� LI� TXDOLILHG� IRU
IRUPDO�HPSOR\PHQW��RU�E\�QHFHVVLW\�DV�D�GURSRXW�GRHV�QRW�KDYH�WKH�TXDOLILFDWLRQV�UHTXLUHG
IRU�IRUPDO�ZRUN�

7KH� H[SHULPHQWV� VLPXODWH� D� UHGXFWLRQ� RI� WD[HV� RQ� LPSRUWV� �VNLOOHG� LQWHQVLYH�� FKDQJHV� LQ
HGXFDWLRQDO� SROLFLHV�� 7KH� H[SHULPHQWV� FRYHU� VKRUW� DQG� ORQJHU� WHUP�� ORQJ� UXQ� FRYHUV� D
VXIILFLHQWO\�ORQJ�SHULRG�WR�SURFHVV�WKH�DGMXVWPHQW�WR�DQ�LQFUHDVH�LQ�WKH�EXGJHW�DOORFDWHG�WR
HGXFDWLRQ��VR�WKH�ILQDO�HTXLOLEULXP�VKRZ�DOO�YDULDEOHV�DGMXVWHG�WR�WKHLU�VWHDG\�VWDWH�YDOXHV�

7KH�IROORZLQJ�VFHQDULRV�DUH�VLPXODWHG��6FHQDULR�$�±�WUDGH�OLEHUDOL]DWLRQ�FRQVLVWLQJ�LQ�����
RI� UHGXFWLRQ� LQ� WDULIIV� RQ� LPSRUWV�� VFHQDULRV� $��� $�� DQG� $�� ±� WUDGH� OLEHUDOL]DWLRQ� SOXV
H[SDQVLRQ� RI� HGXFDWLRQ� ZLWK� VDPH�FRVW� DOWHUQDWLYH� SROLFLHV� �IRU� VLPSOLILFDWLRQ� WKH
H[SDQVLRQ� RI� WKH� HGXFDWLRQDO� EXGJHW� LV� ILQDQFHG� DJDLQVW� RWKHU� SXEOLF� JRRGV� VR� DV� WKH
JRYHUQPHQW�H[SHQGLWXUH�UHPDLQHG�XQFKDQJHG�QR�ILVFDO�LQVWUXPHQWV�DUH�XVHG���7KH�GHWDLO�RI
WKHP�DUH��$��±� WUDGH� OLEHUDOL]DWLRQ� DQG������ LQFUHDVH� LQ� WKH� EXGJHW� RI� HGXFDWLRQ��$��±
WUDGH� OLEHUDOL]DWLRQ� DQG� DQ� LQFUHDVH� LQ� WKH� EXGJHW� RI� EDVLF� HGXFDWLRQ� HTXLYDOHQW� �LQ
PRQHWDU\�WHUPV��WR�D������LQFUHDVH�LQ�WKH�RYHUDOO�EXGJHW��$��±�WUDGH�OLEHUDOL]DWLRQ�DQG�D
LQFUHDVH� LQ� WKH� EXGJHW� RI� KLJKHU� HGXFDWLRQ� HTXLYDOHQW� �LQ� PRQHWDU\� WHUPV�� WR� D� ��� �
LQFUHDVH�LQ�WKH�RYHUDOO�EXGJHW��)URP�WKH�DQDO\VLV�LQ�WKH�SUHYLRXV�VHFWLRQ�LW�LV�H[SHFWHG�DQ
LQLWLDO� DGYHUVH�HIIHFW�RI�DQ� H[SDQVLRQ�RI� HGXFDWLRQ�RQ� VRPH�SURGXFWLYH� VHFWRUV� �UHVRXUFH
ZLWKGUDZDO� HIIHFW�� EXW� D� IDYRXUDEOH� HIIHFW� RQ� JURZWK� LQ� WKH� ORQJHU� WHUP� ZKLFK� PD\� EH
ZHDNHU�RU�VWURQJHU�GHSHQGLQJ�RI�WKH�EDODQFH�EHWZHHQ�VKRUW�DQG�ORQJ�UXQ�HIIHFWV�

L�6KRUW�WHUP�UHVXOWV

7DEOH���SUHVHQW�WKH�HIIHFWV�RQ�HGXFDWLRQ�DFWLYLWLHV�IRU�DOO�WKH�VFHQDULRV��7UDGH�OLEHUDOL]DWLRQ
�VFHQDULR�$���E\�LQFUHDVLQJ�WKH�SXUFKDVLQJ�SRZHU�RI�WKH�EXGJHW��OHDGV�WR�DQ�LPSURYHPHQW
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RI�WKH�SHUIRUPDQFH�RI�WKH�HGXFDWLRQ�VHFWRU��WKRXJK�RQO\�VOLJKWO\��$V�UHVRXUFHV�LQ�UHDO�WHUPV
LQFUHDVH� WKH� VWXGHQWV� µSURGXFWLYLW\¶� LPSURYHV� �OHVV� WKDQ� ��� LQ� ERWK� FDVHV��� ZKLFK� DOVR
FDXVHV�EHWWHU�SURJUHVVLRQ�UDWHV�LQFUHDVLQJ�VOLJKWO\�WKH�QXPEHU�RI�VWXGHQWV�JRLQJ�WR�KLJKHU
HGXFDWLRQ�

7KH� H[SDQVLRQ� RI� HGXFDWLRQ� KDV� PRUH� FRPSOH[� HIIHFWV�� %\� RQH� KDQG� WKH� RXWSXW� RI
HGXFDWLRQ�LV�IDYRXUHG�E\�DOORFDWLQJ�PRUH�PRQHWDU\�XQLWV�WR�WKH�DFWLYLW\��%\�WKH�RWKHU�KDQG�
EHLQJ�HGXFDWLRQ�D�VNLOO�LQWHQVLYH�DFWLYLW\��LWV�H[SDQVLRQ�UDLVHV�UHODWLYHO\�PRUH�WKH�GHPDQG
RI�VNLOO�ODERXU�SDUWLDOO\�RIIVHWWLQJ�WKH�HIIHFWV�RQ�UHWXUQV�RI�WUDGH�OLEHUDOL]DWLRQ��%HVLGHV�WKLV
WKH�GLIIHUHQW� VWUDWHJLHV�RI� H[SDQVLRQ�RI� HGXFDWLRQ� SUHVHQW� FRQIOLFW� RI� LQWHUHVW� LQ� WHUPV� RI
VFKRRO�TXDOLW\�SURYLGHG�WR�GLIIHUHQW�JURXSV�RI�VWXGHQWV�

,QFUHDVLQJ�WKH�EXGJHW��VFHQDULRV�$���$��DQG�$���WKH�SHUIRUPDQFH�RI�WKH�HGXFDWLRQ�VHFWRU
LPSURYHV� EXW� YHU\� GLIIHUHQW� DFURVV� OHYHOV� DFFRUGLQJ� WR� WKH� DOORFDWLRQ� RI� WKH� DGGLWLRQDO
UHVRXUFHV��6WUDWHJ\�$��LV�WKH�OHVV�FRQIOLFWLQJ�DV�VKRZQ�LQ�WDEOH����,QFUHDVLQJ�SURSRUWLRQDOO\
WKH�EXGJHW�IRU� WKH�ZKROH�V\VWHP��VFHQDULR�$��� IDYRXUV�DQ� LQFUHDVH� LQ� WKH�SURGXFWLYLW\�RI
ERWK� OHYHOV� �DURXQG� ��� DQG� ��� LQ� %(� DQG� +(� UHVSHFWLYHO\�� DV� ZHOO� WKH� SURJUHVVLRQ
EHWZHHQ�WKH�WZR�OHYHOV��������

7KH�UHVW�RI�WKH�VFHQDULRV��$��DQG�$���DUH�FRQIOLFWLQJ��DV�ZRXOG�EH�H[SHFWHG��IDYRXULQJ�DQG
LQFUHPHQW�RI�WKH�SURGXFWLYLW\�RI�RQO\�RQH�OHYHO��,Q�WHUPV�RI�SURJUHVVLRQ�EHWZHHQ�OHYHOV��$�
VKRZV� WKH� KLJKHVW� LQFUHDVH� RI� VWXGHQWV� JRLQJ� WR� KLJKHU� HGXFDWLRQ� RI� PRUH� WKDQ� ���
VLJQLILFDQWO\�KLJKHU�WKDQ�WKH�RQH�SURGXFHG�E\�VFHQDULR�$���������%XW�WKLV�LPSURYHPHQW�LQ
LQWHUQDO�SURJUHVVLRQ�LQ�VFHQDULR�$��FDXVH�D�UHGXFWLRQ�RI�WKH�TXDOLW\�DW�KLJKHU�HGXFDWLRQ���
�������)RU�DQDORJRXV�UHDVRQV�VFHQDULR�$��ERWK�E\�DOORFDWLQJ�DOO�QHZ�UHVRXUFHV�WR�KLJKHU
HGXFDWLRQ�DQG�DOVR�E\�SURGXFLQJ�WKH�ORZHVW�LQFUHDVH�LQ�SURJUHVVLRQ�LQWR�WKDW�OHYHO��VKRZV
WKH�KLJKHVW�SURGXFWLYLW\�JDLQV�IRU�VWXGHQWV�DW�+(�
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7DEOH���(IIHFWV�RQ�WKH�HGXFDWLRQ�VHFWRU��SHUFHQWDJHV�
$ $� $� $�

(ËÌ ���� ���� ���� ����
TÍÎ ���� ���� ����� ����
TÏÐ ���� ���� ����� �����
ÑÒÓÔÕÖ×ØÙÚÛÜÝÞÚÙßÝàáâãÞäâãäâÝßÝÜÛáàÚãåÞæçèéêëìíîéïðñìòëðïóôõìñöð÷ø÷ðùúóôõìñöòìûüùüêï÷öêëìý÷þýòôòìñöêð÷õëôòïóòöð÷øòÿù�

7KH� UHVXOWLQJ� HIIHFWV� RQ� WKH� SURGXFWLRQ� RI� HQGRZPHQWV� DUH� SUHVHQWHG� LQ� 7DEOH� ��� 7KH
IDYRXUDEOH� HQYLURQPHQW� IRU� WKH� SURGXFWLRQ� RI� VNLOOV� JHQHUDWHG� E\� WUDGH� OLEHUDOL]DWLRQ
�VFHQDULR�$��SURGXFH�D�PLOG� FKDQJH� WKH� FRPSRVLWLRQ�RI� WKH�RXWSXW�RI� HGXFDWLRQ� WRZDUGV
KLJKHU� SDUWLFLSDWLRQ� RI� VNLOOHG� �������� DQG� XQVNLOOHG� �������� ODERXU� DQG� DZD\� IURP
LQIRUPDO����������

7KH�UHVW�RI�WKH�VFHQDULRV�UHLQIRUFH�WKLV�VKLIW�LQ�WKH�FRPSRVLWLRQ�RI�WKH�RXWSXW��6FHQDULRV�$�
DQG�$��SURGXFH�D�FOHDU�LPSURYHPHQW�LQ�WKH�FRPSRVLWLRQ�RI�WKH�RXWSXW�ZLWK�UHVSHFW�WR�FDVH
$��KRZHYHU��WKH�DOORFDWLRQ�RI�DGGLWLRQDO�UHVRXUFHV�WR�+(�RQO\��VFHQDULR�$���GR�SURGXFH�D
KLJKHU� LQFUHDVH�LQ� WKH�SURGXFWLRQ�RI�VNLOOV�EXW� WKH�SURGXFWLRQ�RI�XQVNLOOHG� ODERXU�DQG� WKH
UHGXFWLRQ�RI�LQIRUPDOLW\�LV�ORZHU�WKDQ�WKH�FDVH�$��0HDVXUHG�E\�WKH�LQFUHDVH�LQ�WKH�YDOXH�RI
HQGRZPHQW�JHQHUDWHG��VFHQDULR�$��SURGXFH�WKH�ORZHVW�LQFUHDVH�ZKLOH�$��JLYHV�WKH�KLJKHVW
DV�WKLV�VWUDWHJ\�KDV�QRW�RQO\�GLUHFW�SRVLWLYH�HIIHFWV�RQ�WKH�SURYLVLRQ�RI�EDVLF�HGXFDWLRQ�EXW
DOVR�WHQG�WR�IDYRXU�WKH�V\VWHPLF�RXWFRPH�DV�LW��SURYLGHV�EHWWHU�LQSXWV��PRUH�TXDOLILHG��DQG
PRUH�LQSXWV��PRUH�VWXGHQWV��WR�KLJKHU�HGXFDWLRQ��$FFRUGLQJO\��$��UHVXOWV�WKH�VWUDWHJ\�ZLWK
WKH�KLJKHVW�SURGXFWLYLW\�RI�HGXFDWLRQDO�H[SHQGLWXUH��HIILFLHQF\�XQLWV�RI�ODERXU�SURGXFHG�E\
PRQHWDU\�XQLW�RI�DGGLWLRQDO�H[SHQGLWXUH��

7KH�VWUDWHJ\�RI�IDYRXULQJ�EDVLF�HGXFDWLRQ��$���DOWKRXJK�EHLQJ�WKH�PRVW�FRVW�HIILFLHQW�LW�LV
DOVR�WKH�RQH�ZLWK�JHQHUDWHV�WKH�ELJJHVW�LQHTXDOLWLHV�LQ�WHUPV�RI�WKH�VHUYLFH�SURYLGHG��HYHQ
PRUH�WKDQ�WKH�RQH�IDYRXULQJ�RQO\�KLJKHU�HGXFDWLRQ��$����7KLV�LV�VR�DV�QR�PRUH�UHVRXUFHV
DUH�DOORFDWHG�WR�KLJKHU�HGXFDWLRQ�ZKLOH�PRUH�VWXGHQWV�UHDFK�WKH�OHYHO�DV�D�FRQVHTXHQFH�RI
WKH�LPSURYHPHQW�RI�WKH�VHUYLFH�SURYLGHG�DW�EDVLF�OHYHO��%XW�WKH�VWUDWHJ\�RI�IDYRXULQJ�RQO\



��

KLJKHU�HGXFDWLRQ�SURGXFHV�WKH�ORZHVW�LQFUHDVHV�RI�VWXGHQWV�UHDFKLQJ�WKH�OHYHO��HYHQ�ORZHU
WKDQ�ZKHQ�UHVRXUFHV�WR�HGXFDWLRQ�DUH�QRW�LQFUHDVHG�

7DEOH���3URGXFWLRQ�RI�QHZ�HQGRZPHQWV��SHUFHQWDJHV�
$ $� $� $�

6NLOOHG ���� ����� ���� �����
8QVNLOOHG ���� ���� ���� ����
,QIRUPDO ����� ����� ����� �����
9�ODE ���� ���� ���� ����
������	
����
���������������
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�������������������������������
�������

LL�/RQJ�WHUP�UHVXOWV

7DEOH���VKRZV�RYHUDOO�JURZWK�HIIHFWV��ZKHUH�PDUJLQDO�FKDQJHV�LQ�UHODWLRQ�WR�WKH�VWDWXV�TXR
�L�H��DQ�VFHQDULR�ZLWK�QR�WUDGH�OLEHUDOL]DWLRQ�RU�H[SDQVLRQ�RI�HGXFDWLRQ��DUH�SUHVHQWHG��7KH
UHVXOWV� IURP� H[SHULPHQW� $� VKRZ� WKDW� OLEHUDOL]DWLRQ� DORQH� LV� QRW� HQRXJK� WR� SURGXFH
VLJQLILFDQW�JURZWK�HIIHFWV����������GXH�WR�WKH�ORZ�YDOXH�RI�WKH�PDUJLQDO�HGXFDWLRQDO�RXWSXW
SURGXFHG��VHH�WDEOH�����,QVWHDG��H[SDQVLRQ�RI�HGXFDWLRQ�GR�SURGXFH�JURZWK�HIIHFWV�LQ�VSLWH
RI�UHVRXUFH�ZLWKGUDZDO�HIIHFW��KRZHYHU��GLIIHUHQW�VWUDWHJLHV�GR�SURGXFH�GLIIHUHQW�UHWXUQ�LQ
WHUPV�RI�JURZWK�

$V�VWUDWHJ\�$��KDV�WKH�KLJKHVW�YDOXH�RI�WKH�RXWSXW�SURGXFHG�LW�KDV�WKH�KLJKHVW�SRWHQWLDO�WR
LQFUHDVH�*'3� DV� FDQ� EH� VHHQ� LQ� WDEOH� ��� 7KH� WDEOH� VKRZV� WKDW� VFHQDULR�$�� LV� WKH�PRUH
IDYRXUDEOH�IRU�JURZWK�DFFRXQWLQJ�IRU�D�PDUJLQDO������SHUFHQWDJH�SRLQWV��ZKLOH�VWUDWHJ\�$�
KDV�WKH�ORZHVW�ZLWK�RQO\�������8QGHU�WKHVH�VLPXODWLRQV�JURZWK�LV�OLQNHG�WR� WKH�HIILFLHQF\
E\�ZKLFK�WKH\�DUH�SURGXFHG��DV�DYDLODEOH�UHVRXUFHV�DUH�XVHG�WR�SURGXFH�QHZ�UHVRXUFHV��,Q
SDUWLFXODU� DQ� VWUDWHJ\� DV� $�� SURPRWLQJ� WKH� FUHDWLRQ� RI� VNLOOV�� EHLQJ� FRVW�LQHIIHFWLYH�
SURGXFHV� SRRU� JURZWK� HIIHFWV� DV� WKH� UHVRXUFH� ZLWKGUDZDO� HIIHFW� WHQGV� WR� GRPLQDWH� DQG
PLJKW�HYHQ�KDYH�D�QHJDWLYH�HIIHFW�RQ�JURZWK�
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7DEOH���/RQJ�WHUP�HIIHFWV��SHUFHQWDJHV��PDUJLQDO�FKDQJHV�
$ $� $� $�

<� ����� ���� ���� �����
< ���� ���� ���� ����
*'3 ���� ���� ���� ����
!"#$%&'()*+,-././-012345/467289100/:-2:89100/:;478/;40:<64.5-0-2:1264.5-0=./8>/3?1@/0AB-2:
CDEFGHIJGGKJLMGNFOPIJKQONRNOJSGNRSNPIFOMG�

���&21&/86,216

%HLQJ�HGXFDWLRQ�D�VNLOO�LQWHQVLYH�DFWLYLW\�WKH�WKHRUHWLFDO�UHVXOWV�WUDGH�OLEHUDOL]DWLRQ�ZRXOG
EHQHILW�GHYHORSLQJ�FRXQWULHV� ORQJ� WHUP�JURZWK��+RZHYHU�� WKH� VLPXODWLRQV� VKRZ� WKDW� LQ� D
FRXQWU\�OLNH�8UXJXD\�ZKHUH�WKH�EXON�RI�HGXFDWLRQ�LV�SXEOLFO\�SURYLGHG��IUHH�DFFHVV�DW�DOO
OHYHOV�� WUDGH� OLEHUDOL]DWLRQ� LV� XQOLNHO\� WR� SURGXFH� VLJQLILFDQW� JURZWK� JDLQV� E\� IDFLOLWDWLQJ
WKH�SURGXFWLRQ�RI�QHZ�VNLOOV��7KXV�JURZWK�FRQYHUJHQFH�GXH�WR� WUDGH�OLEHUDOL]DWLRQ�VKRXOG
QRW�EH�H[SHFWHG� LQ�D�GHYHORSLQJ�FRXQWU\� OLNH�8UXJXD\��(GXFDWLRQDO�SROLFLHV��KRZHYHU�� LQ
VSLWH�RI�VKRUW�WHUP�FRVWV�DUH�OLNHO\�WR�SURGXFH�VLJQLILFDQW�JURZWK�JDLQV��DOEHLW�ZLWK�YDULHG
HIILFDF\�

7KH�PRGHO�OLQNV�HQGRZPHQW¶V�JURZWK�WR�*'3��ZKHUH�HQGRZPHQW�JURZWK�LV�PHDVXUHG�E\
LWV�FDSDFLW\�LQ�SURGXFH�*'3��L�H��SK\VLFDO�XQLWV�WLPHV�LWV�SURGXFWLYLW\�ZKLFK�GHSHQGV�RQ�WKH
TXDOLW\�RI�WKH�HGXFDWLRQDO�V\VWHP��7KH�HIIHFWV�RI�HGXFDWLRQ�RQ�JURZWK�DOVR�GHSHQG�RQ�WKH
UHODWLYH� XVH�SURGXFWLRQ� RI� IDFWRUV� E\� WKH� V\VWHP�� )RU� VDPH�FRVW� DOWHUQDWLYH� SROLFLHV� WKH
VLPXODWLRQV� ILQG� WKDW� JURZWK� HIIHFWV� DUH� KLJKHU� IRU� WKRVH� WKDW� UHGXFH� WKH� LQWHUQDO
LQHIILFLHQF\� RI� WKH� HGXFDWLRQDO� VHFWRU� VR� LPSURYLQJ� WKH� SURGXFWLYLW\� RI� WKH� SXEOLF
H[SHQGLWXUH��(QKDQFLQJ�EDVLF�HGXFDWLRQ� LPSURYHV�V\VWHPLF�SHUIRUPDQFH�ZKHUH�PRUH�DQG
EHWWHU�TXDOLILHG�VWXGHQWV�UHDFK�IXUWKHU�VWDJHV��WKXV�LQGLUHFWO\�DOVR�SURPRWLQJ�WKH�SURGXFWLRQ
RI�VNLOOV�DW�KLJKHU�HGXFDWLRQ��HQKDQFLQJ�EDVLF�HGXFDWLRQ�DOVR�PHDQV�WKDW�HDUO\�GURSRXWV�DUH
UHGXFHG�WKXV�ZHDNHQLQJ�WKH�URDG�WR�LQIRUPDO�MREV�RI�SRRU�SURGXFWLYLW\�

7KXV�WKH�VLPXODWLRQV�VXJJHVW�WKDW�WKHUH�LV�D�OLQN�EHWZHHQ�FRVW�HIIHFWLYHQHVV�RI�HGXFDWLRQDO
SROLFLHV�DQG�JURZWK��DQG�QRW�EHWZHHQ�HQUROPHQWV�DQG�JURZWK��ZKLFK� LV�FRQVWDQW�DW� HQWU\



TU

OHYHO�IRU�DOO�WKH�VLPXODWLRQV��QHLWKHU�EHWZHHQ�SXEOLF�H[SHQGLWXUH�LQ�HGXFDWLRQ�DQG�JURZWK
�ZKLFK�LQ�LV�WKH�VDPH�DFURVV�WKH�H[SHULPHQWV��ZKLFK�DUH�WKH�XVXDO�SUR[LHV�RI�HGXFDWLRQDO
OHYHO�LQ�WKH�JURZWK�UHJUHVVLRQV�IRXQG�LQ�WKH�OLWHUDWXUH��$FFRUGLQJO\��LW�VHHPV�WKDW�SXWWLQJ�D
KLJK�SURSRUWLRQ�RI�WKH�H[SHQGLWXUH�LQ�HGXFDWLRQ�LQ�KLJKHU�HGXFDWLRQ�LQ�/DWLQ�$PHULFD�ZKHQ
WKHUH� DUH� LQHIILFLHQFLHV� VWLOO� SODJXLQJ� EDVLF� HGXFDWLRQ�� KDV� QRW� EHHQ� DQ� HIILFLHQW� ZD\� WR
SURPRWH� JURZWK�� ZKLFK�PD\� H[SODLQ� GHYHORSPHQW� GLIIHUHQFHV� ZLWK� 6RXWK� (DVW� $VLD� IRU
LQVWDQFH��)XUWKHUPRUH�WKH�VWUDWHJ\�RI�DOORFDWLQJ�WRR�PDQ\�UHVRXUFHV�WR�KLJKHU�HGXFDWLRQ��E\
IDLOLQJ�WR�DGGUHVV�PRUH�DFXWH�QHHGV�DW�EDVLF�OHYHO�ZLWK�D�OLPLWHG�EXGJHW��FRXOG�EH�VHHQ�DV
IDYRXULQJ� LQIRUPDO� DFWLYLWLHV��ZKLFK�KDYH� IORXULVKHG� LQ�/DWLQ�$PHULFD� LQ� WKH� ODVW� GHFDGH
DQG�D�KDOI�

7KH� VLPXODWLRQV� VKRZ� WKDW� H[SDQGLQJ� WKH� SURYLVLRQ� RI� SXEOLF� HGXFDWLRQ� GRHV� SURGXFH
JURZWK� HIIHFWV�� KRZHYHU�� WKHVH� DUH� QRW� GUDPDWLF�� 6LPLODUO\�� 7HPSOH� ������� UHYLHZLQJ
HPSLULFDO� UHVHDUFK� RQ� HGXFDWLRQ� DQG� JURZWK� KDV� SRLQWHG� RXW�� ³DOWKRXJK� LQFUHDVHV� LQ
HGXFDWLRQDO�SURYLVLRQ�FDQ�\LHOG�D�ZRUWKZKLOH� LQFUHDVH� LQ� WKH�JURZWK�UDWH��RQH�VKRXOG�QRW
QHFHVVDULO\� H[SHFW� DQ� HIIHFW� WKDW� LV� ODUJH� UHODWLYH� WR� FXUUHQW� UDWHV� RI� JURZWK�� )RU� SROLF\�
PDNHUV�ZKR�ZLVK�WR�UDLVH�WKH�JURZWK�UDWH��SROLF\�RQ�HGXFDWLRQ�UHPDLQV�D�QDWXUDO�SODFH�WR
ORRN��EXW�LW�LV�E\�QR�PHDQV�D�SDQDFHD´��,Q�WKH�FDVH�RI�8UXJXD\�SURMHFWLRQV�UHSRUWHG�E\�WKH
:RUOG�%DQN��:RUOG�%DQN�������VKRZ�WKDW�WKDW�HGXFDWLRQ�FRXOG�FRQWULEXWH�����SHUFHQWDJH
SRLQWV� WR� JURZWK�� +RZHYHU�� WKH� FRVW�HIIHFWLYHQHVV� RI� DOWHUQDWLYH� HGXFDWLRQDO� SROLFLHV
VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�E\�SROLF\PDNHUV�WR�DYRLG�GLVDSSRLQWPHQW�
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5()(5(1&(6

%LUGVKDO��1���-��/RQGRQR�DQG�/��2¶&RQQHOO���������³(GXFDWLRQ�LQ�/DWLQ�$PHULFD��GHPDQG
DQG�GLVWULEXWLRQ�DUH�IDFWRUV�WKDW�PDWWHU´��&HSDO�5HYLHZ��YRO�����

&DUWLJOLD�� )�� �������� ³&UHGLW� FRQVWUDLQWV� DQG� KXPDQ� FDSLWDO� DFFXPXODWLRQ� LQ� WKH� RSHQ
HFRQRP\´��-RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV�YRO�����

'HVVXV�� 6�� �������� ³+XPDQ� FDSLWDO� DQG� *URZWK�� WKH� 5HFRYHUHG� 5ROH� RI� (GXFDWLRQDO
6\VWHPV´��:RUOG�%DQN��PLPHR�

)LQGOD\��5��DQG�+��.LHU]NRZVNL���������³,QWHUQDWLRQDO� WUDGH�DQG�KXPDQ�FDSLWDO��D�VLPSOH
JHQHUDO�HTXLOLEULXP�PRGHO´��-RXUQDO�RI�3ROLWLFDO�(FRQRP\��YRO������,VVXH���

*HPPHO��1����������³(YDOXDWLRQ�WKH�LPSDFWV�RI�KXPDQ�FDSLWDO�VWRFNV�DQG�DFFXPXODWLRQ�RQ
HFRQRPLF�JURZWK��VRPH�QHZ�HYLGHQFH´��2[IRUG�%XOOHWLQ�RI�(FRQRPLFV�DQG�6WDWLVWLFV��YRO�
����QR���

+DQXVKHN��(��DQG�'��.LP���������³6FKRROLQJ��ODERU�IRUFH�TXDOLW\��DQG�HFRQRPLF�JURZWK´�
1%(5�:RUNLQJ�3DSHU�6HULHV�QR�������

-RQHV��5RQDOG���������³7KH�6WUXFWXUH�RI�6LPSOH�*HQHUDO�(TXLOLEULXP�0RGHOV´��-RXUQDO�RI
3ROLWLFDO�(FRQRP\�����

0DQQLQJ�� 5�� �������� ³7UDGH�� (GXFDWLRQ� DQG� *URZWK�� WKH� 6PDOO�&RXQWU\� &DVH´�
,QWHUQDWLRQDO�(FRQRPLF�5HYLHZ��YRO������QR����

0DWXYX�� -�� �������� ³&RPSRVLWLRQ� RI� *RYHUQPHQW� ([SHQGLWXUH�� +XPDQ� &DSLWDO
$FFXPXODWLRQ�� DQG� :HOIDUH´�� ,QWHUQDWLRQDO� 0RQHWDU\� )XQG� :RUNLQJ� 3DSHU� VHULHV
:3�������

0(0)2'� �������� ³(O� &LFOR� %DVLFR� \� OD� H[SHULHQFLD� SLORWR�� 8Q� DQDOLVLV� GHVGH� ORV
LQGLFDGRUHV� GH� UHVXOWDGRV� HGXFDWLYRV´�� 0LPHR�� $1(3�� 8UXJXD\�� 0(0)2'� ZHE� VLWH
ZZZ�PHPIRG�HGX�X\
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3DXV���������³3URGXFWLYLW\�*URZWK�LQ�/DWLQ�$PHULFD��7KH�/LPLWV�RI�1HROLEHUDO�5HIRUPV´�
:RUOG�'HYHORSPHQW��YRO������QR���

5DMDQ��3����������³'\QDPLF�HYROXWLRQ�RI�LQFRPH�GLVWULEXWLRQ�DQG�FUHGLW�FRQVWUDLQHG�KXPDQ
FDSLWDO�LQYHVWPHQW�LQ�RSHQ�HFRQRPLHV´���-RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV�YRO�����

6DOYDWRUH�� '�� �������� ³*URZWK� DQG� SRYHUW\� LQ� D� JOREDOL]LQJ� ZRUOG´� -RXUQDO� RI� 3ROLF\
0RGHOLQJ�YRO����

7HPSOH��-��������³*URZWK�HIIHFWV�RI�HGXFDWLRQ�DQG�VRFLDO�FDSLWDO�LQ�WKH�2(&'�FRXQWULHV´�
2(&'��&RXQWULHV�(FRQRPLFV�'HSDUWPHQW�:RUNLQJ�3DSHU�1R������

81(6&2� �������� ³7KH� ULJKW� WR� HGXFDWLRQ�� 7RZDUGV� HGXFDWLRQ� IRU� DOO� WKURXJKRXW� OLIH´�
:RUOG�(GXFDWLRQ�5HSRUW�������81(6&2�

:RUOG� %DQN� �������� ³8UXJXD\�� 6RXUFHV� RI� *URZWK�� 3ROLFLHV� IRU� WKH� 'HYHORSPHQW� RI
+XPDQ� &DSLWDO�� ,QWHJUDWLRQ�� &RPSHWLWLRQ� DQG� ,QQRYDWLRQ´�� :RUOG� %DQN�� 3RYHUW\
5HGXFWLRQ�DQG�(FRQRPLF�0DQDJHPHQW�8QLW�IRU�/DWLQ�$PHULFD�DQG�WKH�&DULEEHDQ�5HJLRQ�
5HSRUW�1R��������8<�
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7KH�DSSHQGL[�SUHVHQWV�WKH�PDLQ�SDUDPHWHUV�XVHG�LQ�WKH�VLPXODWLRQV��VRPH�DUH�DVVXPHG�DQG
VRPH� DUH� FDOLEUDWHG� WR� D� VW\OLVHG� 6RFLDO� $FFRXQWLQJ� 0DWUL[� �6$0�� FRQWDLQLQJ� VW\OLVHG
IHDWXUHV� RI� WKH� 8UXJXD\DQ� HFRQRP\�� FRQVLVWLQJ� RI� IRXU� VHFWRUV� �H[SRUWLQJ�� LPSRUW
FRPSHWLQJ��VHUYLFHV�±IRUPDO�DQG�LQIRUPDO��DQG�SXEOLF�VHFWRU��DQG�IRXU�IDFWRUV��VNLOOHG�DQG
XQVNLOOHG�ODERXU��IRUPDO�RU�LQIRUPDO���7KH�SXEOLF�VHFWRU�LV�GHVDJJUHJDWHG�LQ�HGXFDWLRQ�DQG
RWKHU�VHUYLFHV�

$���+286(+2/'6

7KH� YDOXHV� RI� WKH� SDUDPHWHUV� RI� WKH� &(6� IXQFWLRQ� IRU� ERWK� KRXVHKROGV� ��� DQG� ��
UHSUHVHQWLQJ� WKH� ODERXU�OHLVXUH� FKRLFH� DUH� SUHVHQWHG� LQ� WDEOH� $���� 7KH� HODVWLFLW\� RI
VXEVWLWXWLRQ� �V �� DQG� WKH� VKDUH� RI� FRQVXPSWLRQ� �D �� DUH� JLYHQ�� ORZHU� YDOXHV� RI� WKH
HODVWLFLW\� RI� VXEVWLWXWLRQ� DQG� KLJKHU� YDOXHV� RI� WKH� VKDUH� RI� FRQVXPSWLRQ� WR� ORZ� ZDJH
HDUQHUV�

7DEOH�$���/DERXU�OHLVXUH�FKRLFH�SDUDPHWHUV
V D

+� ���� ����
+� ���� ����

7KH� YDOXHV� RI� WKH� SDUDPHWHUV� RI� WKH� &(6� IXQFWLRQ� UHSUHVHQWLQJ� WKH� RSWLRQ� EHWZHHQ
FRQVXPSWLRQ�JRRGV� �$��%�DQG�&�� DUH� LQ� WDEOH�$����7KH� HODVWLFLW\� RI� VXEVWLWXWLRQ� �V �� LV
DVVXPHG�WR�EH�HTXDO�DFURVV�KRXVHKROGV��7KH�VKDUH�SDUDPHWHUV�IRU�HDFK�JRRG��\��DUH�JLYHQ�
KLJKHU�ZDJH�HDUQHUV��VNLOOHG��ZLWK�ORZHU�VKDUH�RI�WKH�H[SRUWDEOH�JRRG�DQG�KLJKHU�VKDUH�RI
VHUYLFHV�



]]

7DEOH�$���&RQVXPSWLRQ�SDUDPHWHUV
V ^G _G `G

+� ���� ���� ���� ����
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7KH�SDUDPHWHUV�RI�WKH�&(6�IXQFWLRQ�IRU�WKH�RSWLRQ�EHWZHHQ�VXSSO\LQJ�ODERXU�WR�IRUPDO�RU
LQIRUPDO� PDUNHWV� DUH� LQ� WDEOH� $���� 7KH� HODVWLFLW\� RI� VXEVWLWXWLRQ� �[ �� LV� DVVXPHG� WR� EH
KLJKHU�IRU�XQVNLOOHG�ZRUNHUV��7KH�UHVW�RI�WKH�SDUDPHWHUV�DUH�FDOLEUDWHG�

7DEOH�$���)RUPDO�LQIRUPDO�ODERXU�FKRLFH�SDUDPHWHUV
[ aE bE

+� ���� ���� ����
+� ���� ���� ����

7KH� SDUDPHWHUV� RI� WKH� &(6� IXQFWLRQ� WKDW� FRQWDLQV� WKH� RSWLRQ� EHWZHHQ� FRQVXPSWLRQ� RI
JRRGV� IURP�IRUPDO�DQG� LQIRUPDO�PDUNHUV� LV� LQ� WDEOH�$����7KH� VKDUH�SDUDPHWHUV� � E �� DUH
FDOLEUDWHG� DQG� WKH� HODVWLFLW\� RI� VXEVWLWXWLRQ� �V �� LV� DVVXPHG� WR� EH� KLJKHU� IRU� XQVNLOOHG
ZRUNHUV�

7DEOH�$���)RUPDO�LQIRUPDO�VHUYLFHV�FRQVXPSWLRQ�FKRLFH�SDUDPHWHUV
V cE bE
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7KH� SDUDPHWHUV� RI� WKH� &(6� IXQFWLRQ� UHSUHVHQWLQJ� WKH� RSWLRQ� EHWZHHQ� FRQVXPSWLRQ� RI
GRPHVWLFDOO\� SURGXFHG� RU� LPSRUWHG� JRRGV� �WKH�$UPLQJWRQ� DVVXPSWLRQ�� DUH� LQ� WDEOH�$���
7KH� VKDUH� SDUDPHWHUV� � E �� DUH� DVVXPHG�� JLYLQJ� KLJKHU� VKDUH� RI� LPSRUWHG� JRRGV� WR� KLJK
ZDJH� HDUQHUV� �VNLOOHG��� 7KH� HODVWLFLW\� RI� VXEVWLWXWLRQ� �V �� LV� DVVXPHG� WR� EH� HTXDO� DFURVV
KRXVHKROGV�
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7DEOH�$���,PSRUWHG�GRPHVWLF�JRRG�FRQVXPSWLRQ�FKRLFH�SDUDPHWHUV
V fE gE

+� ���� ���� ����
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3URGXFHUV�LQ�VHFWRUV�$�DQG�IRUPDO�&�SURGXFH�IRU�GRPHVWLF�DQG�IRUHLJQ�FRQVXPSWLRQ��7KH
SDUDPHWHUV� RI� WKH� &(7� IXQFWLRQ� IRU� ERWK� SURGXFHUV� UHSUHVHQWLQJ� WKH� FKRLFH� EHWZHHQ
GRPHVWLF�DQG�IRUHLJQ�PDUNHUV��$UPLQJWRQ�DVVXPSWLRQ��DUH� LQ� WDEOH�$����7KH�HODVWLFLW\�RI
VXEVWLWXWLRQ��V ��LV�DVVXPHG�DQG�WKH�VKDUH�SDUDPHWHUV��D ��DUH�FDOLEUDWHG��7KH�YDOXH�RI�WKH
HODVWLFLW\�RI�VXEVWLWXWLRQ�LV�DVVXPHG�WR�EH�ORZ�IRU�SURGXFHUV�LQ�&�

7DEOH�$���'RPHVWLF�H[SRUW�RSWLRQ�IRU�SURGXFHUV
V hD iD

6HFWRU�$ ����� ���� ����
6HFWRU�& ����� ���� ����

7DEOH� $��� VKRZV� WKH� SDUDPHWHUV� IRU� DOO� WKH� DFWLYLWLHV� LQ� WKH� SULYDWH� DQG� SXEOLF� VHFWRU
�H[FOXGLQJ� HGXFDWLRQ��� $OO� SURGXFWLRQ� IXQFWLRQV� DUH� &REE�'RXJODV�� DQG� WKH� SDUDPHWHUV
D �VKDUH�RI�VNLOOHG�ODERXU�LQ�UHYHQXH��DQG�$��VFDOH�SDUDPHWHU��DUH�FDOLEUDWHG�
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7DEOH�$���3DUDPHWHUV�RI�&REE�'RXJODV�SURGXFWLRQ�IXQFWLRQV
D $

6HFWRU�$ ���� ����
6HFWRU�% ���� ����
6HFWRU�&�)RUPDO ���� ����
6HFWRU�&�,QIRUPDO ���� ����
6HFWRU�* ���� ����
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7KH� HGXFDWLRQDO� V\VWHP� LV� VSOLW� LQ� WZR� VXEV\VWHPV�� EDVLF� DQG� KLJKHU� HGXFDWLRQ�� (DFK
VXEV\VWHP�FRPSULVHV�WZR�OHYHOV��EDVLF�HGXFDWLRQ�FRPSULVHV�SULPDU\�DQG�ORZHU�VHFRQGDU\�
KLJKHU� HGXFDWLRQ� FRPSULVHV� KLJKHU� VHFRQGDU\� DQG� XQLYHUVLW\�� LQ� ERWK� FDVHV� WKLV� ERWWRP
OHYHO�RI�GLVDJJUHJDWLRQ�LV�LGHQWLILHG�ZLWK�WKH�QXPEHUV���DQG���

(DFK� VXEV\VWHP�KDV� D� YDOXH� DGGHG� SURGXFWLRQ� IXQFWLRQ� FRQVLVWLQJ� LQ� VNLOO� DQG� XQVNLOOHG
ODERXU�� DQG� WKH� DPRXQW� RI� UHVRXUFHV� DOORFDWHG� WR� HDFK� RQH� ZLOO� EH� VXEMHFW� WR� SROLF\
FKDQJHV�� 7KH� WDEOH� $��� VKRZV� WKH� FDOLEUDWHG� SDUDPHWHUV�D �VKDUH� RI� VNLOOHG� ODERXU� LQ
UHYHQXH��DQG�$��VFDOH�SDUDPHWHU���WR�WKH�YDOXH�DGGHG�LQ�HDFK�VXEV\VWHP��ZKLFK�DUH�&REE�
'RXJODV�IXQFWLRQV�

7DEOH�$���3DUDPHWHUV�RI�WKH�YDOXHG�DGGHG�WR�HGXFDWLRQ
D $
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7KH�QXPEHU�RI� VWXGHQWV� DQG�YDOXH� DGGHG� DOORFDWHG� WR� HDFK� OHYHO� GHWHUPLQH� WKH� VWXGHQW¶V
µSURGXFWLYLW\¶� IRU� JLYHQ� SDUDPHWHUV�� 7KLV� SURGXFWLYLW\� LV� DFFXPXODWHG� WKURXJK� \HDUV� RI
VFKRROLQJ�� YDOXHV� IRU� HDFK� OHYHO� DUH� SUHVHQWHG� LQ� 7DEOH� $���� 3URGXFWLYLW\� YDOXHV� DFURVV
OHYHOV�DUH�QRW�FRPSDUDEOH�DV�LW�LV�QRW�DJUHHG�LQ�WKH�OLWHUDWXUH�ZKLFK�OHYHO�JHQHUDWHV�ELJJHU
VKDUHV�RI�WKH�WRWDO�NQRZOHGJH��RU�KLJKHVW�UHWXUQ���EXW�IRU�WKH�SXUSRVH�RI�WKH�H[SHULPHQWV�WKH
DFFXPXODWHG�SURGXFWLYLW\�LV�ZKDW�PDWWHUV�



lm

7DEOH�$���6WXGHQWV�SURGXFWLYLW\
4

%( ����
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'URSRXW� �n�DQG� UHSHWLWLRQ� �J �� UDWHV� LQ� WKH�HGXFDWLRQ� VHFWRU� DUH�SUHVHQWHG� LQ� WDEOH�$����
)RU�GURSRXWV�EDVLF�HGXFDWLRQ�FRPSOHWH��%(o��DUH�LQFRPSOHWH��%(p��DUH�VHSDUDWHG��DW�KLJKHU
HGXFDWLRQ�DOO�H[LWV�DUH�DVVXPHG�WR�EH�FRPSOHWH��7KH�YDOXHV�RI�WKH�UDWHV�DUH�DYHUDJH�RI�HDFK
OHYHO��DQG�WKH�YDOXHV�IRU�XQLYHUVLW\�DUH�DVVXPHG�DV�WKH\�DUH�QRW�DYDLODEOH�

7DEOH�$����'URSRXW�UDWHV��YDOXHV�DQG�SDUDPHWHUV�
J q
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5HSHWLWLRQ�UDWHV�DVVXPH�WKH�IROORZLQJ�IXQFWLRQDO�IRUP
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ZKHUH� yE �DQG� yU �DUH�OHYHO�VSHFLILF�VFDODUV�

6LPLODUO\��WKH�GURSRXW�UDWHV�WDNH�WKH�IRUP�

���� !�� z yyyyy DTD {|} GT ~

ZKHUH� �D �DQG� �G �DUH�OHYHO�VSHFLILF�VFDODUV�

7KH�YDOXH�RI�WKH�SDUDPHWHUV�RI�GURSRXW�DQG�UHSHWLWLRQ�UDWHV�DUH�SUHVHQWHG�LQ�WDEOH�����7KH
YDOXHV�RI����DQG� U �DUH�JLYHQ�DVVXPLQJ�WKDW�WKH�UHVSRQVLYHQHVV�WR�UHVRXUFHV�LV�KLJKHU�IRU
UHSHWLWLRQ�UDWHV��WKH�UHVW�RI�WKH�SDUDPHWHUV�DUH�FDOLEUDWHG�
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7DEOH�$����'URSRXW�DQG�UHSHWLWLRQ�UDWHV�SDUDPHWHUV
D � � U
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