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�&KDQJH�0DQDJHPHQW��'HSW�� RI� ,QIRUPDWLRQ�7HFKQRORJ\�

&KDQGLJDUK� $GPLQLVWUDWLRQ� �8�7��



� 3�� *�� 'HSDUWPHQW� RI� (FRQRPLFV�� **'6'�&ROOHJH�� &KDQGLJDUK

$EVWUDFW

(GXFDWLRQ�KDV�EHHQ�FRQVLGHUHG�D�KXPDQ�ULJKW�DQG�D�SXEOLF�JRRG�LQ�JOREDO�SXEOLF

SROLF\� DW� OHDVW� VLQFH� ������ 7KLV� FRQFHSWXDOL]DWLRQ� KDV� EHHQ� SURGXFHG� DQG� DGYDQFHG� E\

LQWHUQDWLRQDO� RUJDQL]DWLRQV� HYHU� VLQFH��$� ORW� RI� UHVHDUFK� KDV� EHHQ� GRQH� DQG�PDQ\� MXVWLI\

SXEOLF�VXEVLGL]DWLRQ�RI�HGXFDWLRQ�RQ�WKH�JURXQGV�WKDW�HGXFDWLRQ�LV�D�SXEOLF�JRRG�DQG�VRFLDO

EHQHILWV� RI� KDYLQJ� D� ODUJH� KLJKHU� HGXFDWHG� SRSXODWLRQ� JR� EH\RQG� WKH� LQFUHDVH� LQ�*13�

7KH�SDSHU�DLPV� WR� VWXG\� WKH�FRVW�RI�SURGXFLQJ�D�GHJUHH�DW� FROOHJH� OHYHO��7DNLQJ

-RKQVRQ� �������� WKH� UHVHDUFK� DSSOLHV� 
FUHGLW� KRXU� RI� LQVWUXFWLRQ
� PRGHO� WR� PHDVXUH� WKH

RXWSXW��7KH�VWXG\� LV�PDLQO\�VHFRQGDU\� LQ�QDWXUH�DQG� WKH�GDWD�KDV�EHHQ�FROOHFWHG� IURP� WKH

DFFRXQWV� GHSDUWPHQW� RI� D� FROOHJH�

.H\�:RUGV

&RVW� RI�+LJKHU�(GXFDWLRQ�� (GXFDWLRQ�&RVWLQJ�0RGHO�� 3XEOLF� 6XEVLGLHV�

,1752'8&7,21

(GXFDWLRQ�KDV�EHHQ�FRQVLGHUHG�D�KXPDQ�ULJKW�DQG�D�SXEOLF�JRRG�LQ�JOREDO

SXEOLF� SROLF\� DW� OHDVW� VLQFH� ������ 7KLV� FRQFHSWXDOL]DWLRQ� KDV� EHHQ� SURGXFHG� DQG

DGYDQFHG� E\� LQWHUQDWLRQDO� RUJDQL]DWLRQV� HYHU� VLQFH�� SDUWLFXODUO\� E\� 81� DJHQFLHV

�81(6&2���������(GXFDWLRQ��LQFOXGLQJ�KLJKHU�HGXFDWLRQ��LV�KHDYLO\�VXEVLGL]HG�E\

WKH�VWDWH�LQ�DOPRVW�DOO�WKH�FRXQWULHV�RI�WKH�ZRUOG�±�QRW�RQO\�LQ�GHYHORSLQJ�FRXQWULHV�

EXW�DOVR�LQ�GHYHORSHG�FRXQWULHV��%ODXJ�DQG�:RRGKDOO�������2(&'�������

$�ORW�RI�UHVHDUFK�KDV�EHHQ�GRQH�DQG�PDQ\�MXVWLI\�SXEOLF�VXEVLGL]DWLRQ�RI

6KRUW�&RPPXQLFDWLRQ



HGXFDWLRQ�RQ�WKH�IROORZLQJ�JURXQGV��)LUVWO\��HGXFDWLRQ�LV�D�SXEOLF�JRRG�DQG�VRFLDO

EHQHILWV� RI� KDYLQJ� D� ODUJH� KLJKHU� HGXFDWHG� SRSXODWLRQ� JR� EH\RQG� WKH� LQFUHDVH� LQ

*13���7LODN���������6HFRQGO\��DWWDLQPHQW�RI�HGXFDWLRQ�OHDGV�WR�HTXDOLW\�RI�RSSRUWXQLW\

�%ODXJ�DQG�:RRGKDOO��������,Q�DQRWKHU�VWXG\��$UURZ��������REVHUYHV�WKDW�LPSHUIHFWLRQV

LQ� FDSLWDO�PDUNHWV� DQG� DV\PPHWULF� LQIRUPDWLRQ� DUH� SRVVLEOH� MXVWLILFDWLRQV� IRU� WKH

SXEOLF�VXEVLGL]DWLRQ�RI�KLJKHU�HGXFDWLRQ��)XUWKHU��LQ�HGXFDWLRQ�DYHUDJH�FRVWV�GHFOLQH

DV� HQUROPHQWV� LQFUHDVH� DQG�KLJKHU� OHYHOV�RI� HGXFDWLRQ� FDQ�EH�SDUWLFXODUO\� VXEMHFW

WR�WKLV�SKHQRPHQRQ��8QLYHUVLW\�V\VWHPV��VFLHQWLILF�HTXLSPHQWV��OLEUDULHV��HWF���FDQQRW

EH� XVHG� RQ� D� VPDOO� VFDOH� DQG� KHQFH�� LW�PD\� EH�PRUH� HIILFLHQW� IRU� JRYHUQPHQW� WR

SURGXFH�LW�DQG�SURYLGH�DW�D�SULFH�HTXDO�WR�WKH�PDUJLQDO�FRVW��&ROFORXJK��������7KHUH

DUH�VHYHUDO�RWKHU�DUJXPHQWV���SXEOLF�VXEVLGLHV�DUH�QHFHVVDU\�WR�SURWHFW�GHPRFUDWLF

ULJKWV��WR�SURPRWH�FRRSHUDWLRQ�LQVWHDG�RI�FRPSHWLWLRQ��WR�SURPRWH�QDWLRQDO�YDOXHV�

DQG�VR�RQ��7LODN��������

,W� LV� D� IDFW� WKDW� SXEOLF� XQLYHUVLWLHV� LQ� RXU� FRXQWU\� DUH� SURYLGLQJ� WKHLU

VHUYLFHV� IRU� OHVV� WKDQ� LW� FRVWV� WR� SURGXFH� DQG� FRYHU� WKH� GLIIHUHQFH�ZLWK� VXEVLGLHV

IURP�WKH�*RYHUQPHQW��*LYHQ�WKH�HFRQRPLF�SURILOH�RI� WKH�QDWLRQ�DQG�LWV�SHRSOH�� LW

PD\�QRW�EH�GHVLUDEOH� WR�DVN� WKH�SDUHQWV�RI�\RXQJ�VWXGHQWV�� WR�SD\� WKH�IXOO�FRVW�RI

HGXFDWLRQ�� %XW� WKHQ�� LW� KDV� WR� EH� SDLG� DQG� VRPHRQH� �WD[SD\HU�� LV� SD\LQJ�� 7KH

VWXGHQWV�PXVW�NQRZ�KRZ�PXFK�KDV�EHHQ�VSHQW�RQ�WKHP�E\�WKH�V\VWHP�GXULQJ�WKHLU

VWXGHQWVKLS� LQ� DQ� LQVWLWXWLRQ� DQG� KRZ� PXFK� RI� VXEVLG\� WKH\� HQMR\�

0RUH�EURDGO\�� WKH�VWUXFWXUH�RI�FRVWV� LQ�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�LV�RI

NH\�SROLF\� UHOHYDQFH� LQ�D�QXPEHU�RI� UHVSHFWV��*RYHUQPHQW�PXVW�NQRZ� WKH�DFWXDO

FRVW�ZLWKLQ�WKH�VHFWRU�EHIRUH�SURYLGLQJ�VXEVLG\�RU�PDNLQJ�FRQWULEXWLRQV���*RYHUQPHQW

LV�FRQWLQXDOO\�XQGHU�SUHVVXUH�WR�HQVXUH�WKDW�SXEOLF�VHUYLFHV�DUH�GHOLYHUHG�HIILFLHQWO\�

$QDO\VLV�RI�FRVWV�SURYLGHV�D�JUHDW�GHDO�RI�LQIRUPDWLRQ�DERXW�WKH�FRVW�HIILFLHQF\�RI

LQVWLWXWLRQV�DQG�DERXW�KRZ�WKLV�PLJKW�EH�LPSURYHG��-KRQHV�HW�DO�����������:KDW�JHWV

PHDVXUHG�JHWV�PDQDJHG���LV�DQ�RIWHQ�TXRWHG�SKUDVH�LQ�PDQDJHPHQW�OLWHUDWXUH��$Q\

GLVFXVVLRQ�DERXW�PDQDJLQJ�WKH�
FRVW�RI�D�GHJUHH
�PXVW�VWDUW�ZLWK�D�PRUH�IXQGDPHQWDO

TXHVWLRQ��:KDW� GRHV� D� GHJUHH� FRVW� WR� SURGXFH� QRZ"� 7KH� SUHVHQW� SDSHU� DWWHPSWV

WR�XQYHLO�WKH�FRVW�TXDJPLUH�RI�SURGXFLQJ�D�GHJUHH�LQ�D�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQ�

'(9(/23,1*�('8&$7,21$/�&267,1*�02'(/

,Q� WKH�UHFHQW�SDVW��TXLWH�D�SURJUHVV�KDV�EHHQ�PDGH�E\�IHZ�XQLYHUVLWLHV� LQ

86$�DQG�8.�JLYLQJ�D�VXLWDEOH�WD[RQRP\�DQG�PHWKRGRORJ\�QHHGHG�IRU�FDOFXODWLQJ

FRVW� RI� D� GHJUHH�� 2QH� QRWDEOH� GRFXPHQW� LQ� WKLV� FRQWH[W� LV� WKH�'HOWD� &RVW�:KLWH

3DSHU��86$��8VLQJ�VWDWH�OHYHO�GDWD�IURP�)ORULGD��FRVWV�IRU�YDULRXV�SURJUDPPHV�DW

HOHYHQ�FROOHJHV�DQG�XQLYHUVLWLHV�KDYH�EHHQ�PHDVXUHG��)LYH�GLIIHUHQW�DSSURDFKHV�IRU

FRVW�FDOFXODWLRQ�KDYH�EHHQ�RXWOLQHG�LQFOXGLQJ�RQH�IURP�WKH�SHUVSHFWLYH�RI�VWXGHQWV�

� � � �0DQMXO� 9DLG\D��0DGKXU�0RKLW� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����������



�-RKQVRQ���������,Q�DQRWKHU�VWXG\��+RUQ��������DWWHPSWHG�WR�DQDO\]H�WKH�LQVWLWXWLRQ�

OHYHO�SDQHO�GDWD�WR�SUHGLFW�HGXFDWLRQDO�H[SHQGLWXUHV�XVLQJ�WKH�UHJUHVVLRQ�PRGHOV�WR

JHQHUDWH� DGMXVWHG� HIILFLHQF\� VFRUHV� WKDW� UHIOHFW� WKH� H[WHQW� WR� ZKLFK� HGXFDWLRQDO

H[SHQGLWXUHV�GHYLDWH� IURP�DQ� H[SHFWHG� OHYHO��/L� �������PDGH� DQ� DWWHPSW� WKURXJK

VXSSO\�DQG�GHPDQG� IUDPHZRUN� WR�DQDO\]H�YDULRXV� IRUFHV� WKDW�PD\�EH�GULYLQJ� WKH

SULFH�RI�KLJKHU�HGXFDWLRQ�WR�ULVH�DERYH�WKH�&RQVXPHU�3ULFH�,QGH[�RYHU�WLPH��$�VWXG\

E\�-KRQHV��7KDQDVVRXOLV�DQG�/HQWRQ��������HYDOXDWHG�GLIIHUHQW�FRVWLQJ�PRGHOV�DQG

DSSOLHG�VWDWH�RI�WKH�DUW�WHFKQLTXHV�WR�DQDO\VLV�WKH�FRVW�VWUXFWXUHV�LQ�(QJOLVK�KLJKHU

HGXFDWLRQ�LQVWLWXWLRQV�XVLQJ�SDQHO�GDWD�IURP���������WKURXJK����������5RPDQR�HW

DO���������LQ�WKHLU�VWXG\�XVHG�GLIIHUHQW�PHDVXUHV�RI�FDOFXODWLQJ�WKH�FRVW�RI�D�FROOHJH

GHJUHH�DW�DQ�XS�VWDWH�FRPPXQLW\�FROOHJH�LQ�1HZ�<RUN��'HSDUWPHQWDO�FRVW�SHU�FUHGLW

KRXU�� GLUHFW� LQVWUXFWLRQDO� FRVWV�� DQG� IXOO� FRVWV� DUH� FDOFXODWHG� DQG� FRPSDUHG�� $

WUDQVFULSW� DQDO\VLV� RI� WKH� �������� JUDGXDWHV� KLJKOLJKWV� H[FHVV� FUHGLW� KRXUV� WDNHQ

DQG�FURVV�VXEVLGLHV�QHFHVVDU\�ZLWKLQ�GHJUHH�SURJUDPV� WR�SURGXFH� WKHVH�JUDGXDWHV

KDV� EHHQ� FDOFXODWHG�

7KH� IRUHPRVW� LVVXH�� EHIRUH� FRVW� DVFHUWDLQPHQW�� LV� WR� GHFLGH� DERXW� WKH


PHDVXUH� RI� RXWSXW
� LQ� WKHVH� LQVWLWXWLRQV�� 0RVW� SRSXODU� PHDVXUH� LV� WR� FRQVLGHU

�FUHGLW�KRXU�RI�LQVWUXFWLRQ��DV�DQ�RXWSXW��&UHGLW�KRXU�LV�WKH�EDVLF�XQLW�RI�PHDVXUHPHQW

WKDW�FRQWULEXWHV�WRZDUGV�DZDUG�RI�GHJUHH��(YHU\�GHJUHH�ZRXOG�KDYH�LWV�RZQ�VHW�RI

UHTXLUHPHQWV�IRU�FUHGLW�KRXUV��7LOO�WKH�WLPH�DOO�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�LQ�RXU

FRXQWU\�IROORZ�
&UHGLW�V\VWHP
��FRVW�FDOFXODWLRQV�FDQ�EH�PDGH�VLPSOHU�E\�UHSODFLQJ


FUHGLW� KRXU� RI� LQVWUXFWLRQ
� E\� 
KRXU� RI� LQVWUXFWLRQ
� JLYHQ� E\� D� WHDFKHU�

7KXV��WKH�FRVWV�RI�WKH�RXWSXW�LQ�D�XQLYHUVLW\�RU�FROOHJH�ZRXOG�EH�GHWHUPLQHG

E\�ORDGLQJ�V\VWHPDWLFDOO\�DQG�UDWLRQDOO\�VRPH�RI�WKH�LQVWLWXWLRQDO�H[SHQGLWXUHV�RQWR

WKH�WHDFKLQJ�GHSDUWPHQWV�VR�DV� WR�ILQG� 
WRWDO�H[SHQGLWXUH�E\�DFDGHPLF�GHSDUWPHQW


SURGXFLQJ� WKH� RXWSXW�� &DSLWDO� FRVW� PD\� EH� LJQRUHG�� ([SHQGLWXUHV�� QRW� GLUHFWO\

LQYROYHG� LQ� JHQHUDWLQJ� FRXUVH� LQVWUXFWLRQ� KRXU�� DUH� FRXQWHG� DV� LQGLUHFW� FRVW�

6XEVWDQWLDO�FKXQN�RI�WKH�DQQXDO�H[SHQGLWXUH�LQ�RXU�XQLYHUVLWLHV�FROOHJHV�LV

VSHQW�RQ�VDODULHV�RI�WHDFKHUV��2QH�YHU\�VLPSOLILHG�DSSURDFK�WR�FDOFXODWH�DQG�FRPSDUH

FRVW�ZLOO�EH�WR�IRFXV�RQO\�RQ�FRVWV�LQFXUUHG�RQ�WHDFKHUV�DVVRFLDWHG�ZLWK�D�SDUWLFXODU

GHJUHH�FRXUVH��7KLV�ZLOO�EH�WKH�PRVW�HDVLO\�WUDFHDEOH�HOHPHQW�RI�FRVW��)RU�H[DPSOH�

RQFH� D� UHSUHVHQWDWLYH� \HDUO\� ILJXUH� LPSO\LQJ� 
KRZ� PXFK� D� WHDFKHU� FRVW
� WR� WKH

LQVWLWXWLRQ� LV� IRXQG� RXW�� DVVXPSWLRQ� DERXW� WKH� GLVWULEXWLRQ� RI� IDFXOW\� WLPH� IRU

WHDFKLQJ�� UHVHDUFK� DQG� VHUYLFHV� KDV� WR� EH� PDGH�

'LYLGLQJ�WKLV�\HDUO\�H[SHQGLWXUH�E\�WKH�QXPEHU�RI�LQVWUXFWLRQ�KRXUV�JLYHQ

E\�DOO�WHDFKHUV�ZLOO�EH�DQ�DYHUDJH�FRVW�SHU�LQVWUXFWLRQ�KRXU��7KLV�FRVW�SHU�KRXU��QRZ�

ZLOO�EH�VKDUHG�E\�QXPEHU�RI�VWXGHQWV�LQ�D�FODVV��:KDW�QXPEHU�RI�VWXGHQWV"�1XPEHU


SHUPLWWHG
�WR�EH�HQUROOHG�RU�
DFWXDOO\
�HQUROOHG"�,QWHU�RU�LQWUD�XQLYHUVLW\�FROOHJH�FRVW

� � � �0DQMXO� 9DLG\D��0DGKXU�0RKLW� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ������� ���



FRPSDULVRQV� ZLOO� EH� YDOLG� RQO\� LI� 
SHUPLWWHG
� QXPEHUV� DUH� FRQVLGHUHG�� RWKHUZLVH

FDSDFLW\�FRVW�GLVWRUWLRQV�ZLOO�HPHUJH��&RVW�RI�GHJUHH�SHU�VWXGHQW�ZLOO�EH�WKH�QXPEHU

RI� KRXUV� RI� LQVWUXFWLRQ� VWXGHQW� KDV� WDNHQ� GXULQJ� WKH� GXUDWLRQ� RI� GHJUHH� FRXUVH

PXOWLSOLHG�E\�FRVW�SHU�VWXGHQW�KRXU�RI�LQVWUXFWLRQ��7R�JHW�WKH�IXOO��WRWDO��GHJUHH�FRVW�

LQGLUHFW� FRVWV� VXFK�DV� VWXGHQW� VXSSRUW�� DGPLQLVWUDWLRQ�HWF�� LV� WR�EH� DGGHG�XQWLO� DOO

RSHUDWLQJ� FRVWV� DUH� DFFRXQWHG� IRU�� ,Q� DGGLWLRQ� WR� WKH� GLUHFW� FRVWV� RI� LQVWUXFWLRQ�

ZKLFK� DUH� SULPDULO\� SHUVRQQHO�UHODWHG�� WKH� H[SHQGLWXUH� DQDO\VLV� DOORFDWHV� LQGLUHFW

FRVWV� ²� VXFK� DV� VWXGHQW� VXSSRUW�� DFDGHPLF� DGPLQLVWUDWLRQ�� DGYLVLQJ�� XQLYHUVLW\

VXSSRUW��OLEUDU\�VHUYLFHV��ILQDQFLDO�DLG��DQG�SODQW�RSHUDWLRQV�²�WR�HDFK�FDWHJRU\�RI

VWXGHQW� FUHGLW� KRXUV� �-RKQVRQ�� ������

2%-(&7,9(6�$1'�0(7+2'2/2*<

7KH� SDSHU� DLPV� WR� VWXG\� WKH� FRVW� RI� SURGXFLQJ� D� GHJUHH� DW� D� VSHFLILF

FROOHJH� OHYHO��7KH�FROOHJH� LV� LQ�H[LVWHQFH� IRU� WKH� ODVW� ILYH�\HDUV�DQG�RIIHULQJ� IRXU

XQGHUJUDGXDWH�GHJUHH�OHYHO�FRXUVHV�ZLWK�WKH�KHOS�RI����WHDFKHUV��$XWKRULWLHV�RI�WKH

FROOHJH� UHTXHVWHG� DQRQ\PLW\�� $V� PHQWLRQHG� DERYH�� D� YHU\� VLPSOLILHG� DSSURDFK

IRFXVLQJ� RQ� FRVWV� LQFXUUHG� RQ� WHDFKHUV� DVVRFLDWHG�ZLWK� � GHJUHH� FRXUVHV� KDV� EHHQ

IROORZHG���)ROORZLQJ�WKH�PHWKRGRORJ\�JLYHQ�E\�-RKQVRQ���������WKH�VWXG\�DSSOLHV

7DEOH� �

&RVW� $VFHUWDLQPHQW� �����������

�� $QQXDO� )DFXOW\� 6DODU\� %LOO� �5V�� ��������

�� 1R�� RI� 6WXGHQWV� (QUROOHG� LQ� DOO� WKH� 7KUHH�<HDUV� RI�9DULRXV� &RXUVHV
 ���

�� 1R�� RI� 3DSHUV� � 2IIHUHG� 'XULQJ� 2QH�<HDU� �7ZR� 6HPHVWHUV�� LQ� D ��

'HJUHH�&RXUVH

�� 1R�� RI� 3DSHUV� 2IIHUHG� 'XULQJ� 7KUHH�<HDU� 'XUDWLRQ ��

�� 1R�� RI� ,QVWUXFWLRQDO� KRXUV� SHU� SDSHU� SHU� VHPHVWHU ��

�� 1R�� RI� 
7KUHH�<HDU�'XUDWLRQ
�8QGHUJUDGXDWH�'HJUHH�&RXUVHV�2IIHUHG �

LQ�WKH�&ROOHJH

�� 7RWDO� 1R�� RI� ,QVWUXFWLRQDO� +RXUV� *HQHUDWHG� 'XULQJ� 2QH�<HDU� WR

6XVWDLQ� �� &RXUVHV�� )RU� (DFK� &RXUVH� &ODVVHV� DUH� KHOG� &RQFXUUHQWO\ �����

IRU� )LUVW� WR� 7KLUG�<HDU� 6WXGHQWV� �6U�1RV�� �
�
��

�� $YHUDJH� &RVW� 3HU� ,QVWUXFWLRQDO� +RXU� �6U�1RV������ �5V�� ������

�� $YHUDJH� &RVW� 3HU� 6WXGHQW� 3HU�<HDU� �6U�1RV� ����� �5V�� ��������

��� $YHUDJH�&RVW� 3HU� 6WXGHQW� IRU� D�7KUHH�<HDU�'HJUHH�&RXUVH ��������

�6U� 1R�� �
��� �5V��


$OO� VHDWV� LQ�$OO� &RXUVHV� )LOOHG

� � � �0DQMXO� 9DLG\D��0DGKXU�0RKLW� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����������




KRXU�RI� LQVWUXFWLRQ
�PRGHO� WR�PHDVXUH� WKH�RXWSXW��7KH�VWXG\� LV�PDLQO\� VHFRQGDU\

LQ� QDWXUH� DQG� WKH� GDWD� KDV� EHHQ� FROOHFWHG� IURP� WKH� DFFRXQWV� GHSDUWPHQW� RI� WKH

FROOHJH�

&RVW� GDWD� UHYHDOV� WKDW� 
FRVW� RI� WHDFKHUV
� UHSUHVHQWV� H[DFWO\� ���� RI� WKH

DQQXDO� UHFXUULQJ� H[SHQVHV� LQ� WKLV� FROOHJH�� 'HWDLOV� DERXW� FRVW� DVFHUWDLQPHQW� KDYH

EHHQ� SURYLGHG� LQ� WKH�7DEOH� ��

,W�PXVW� EH� UHPHPEHUHG� WKDW� DERYH� FRVWV� KDYH� LQFOXGHG� RQO\� WKH� IDFXOW\

VDODU\� FRPSRQHQW�� 7KLV� FRPSRQHQW�� DV� VWDWHG� HDUOLHU�� UHSUHVHQW� RQO\� ���� RI� WKH

DQQXDO� UHFXUULQJ� FRVW�� )XUWKHU�� DOO� FDSLWDO� H[SHQGLWXUH� FRPSRQHQWV� KDYH� EHHQ

H[FOXGHG��)XOO�FRVW�RI�GHJUHH�SHU�VWXGHQW�ZLOO�EH�TXLWH�KLJKHU�WKDQ�WKH�DVFHUWDLQHG

ILJXUHV� VKRZQ� LQ� DERYH� DQDO\VLV�

7KH�DQDO\VLV��SUHVHQWHG�DERYH�� LV�KLJKO\�DJJUHJDWLYH� LQ�QDWXUH��+RZHYHU�

WKH� VDPH� FDQ� EH� ILQH� WXQHG� VR� DV� WR� DVFHUWDLQ� WKH� FRVW� RI� FRXUVHV� UHSUHVHQWLQJ

GLIIHUHQW�GLVFLSOLQHV��)XUWKHU��YDOLG�DVVXPSWLRQ�FDQ�DOVR�EH�PDGH�DERXW�WKH�DOORFDWLRQ

RI� WHDFKHU
V� WLPH� IRU� WHDFKLQJ�� UHVHDUFK�DQG�RWKHU�DFWLYLWLHV��6LPLODUO\��FRVWV�RWKHU

WKDQ� IDFXOW\� FDQ� DOVR� EH� VXLWDEO\� DOORFDWHG� WR� GLIIHUHQW� FRXUVHV� DQG� XOWLPDWHO\

LQFOXGHG� LQ� FDOFXODWLQJ� IXOO� FRVW�RI� D�GHJUHH�

68**(67,21�$1'�&21&/86,21

7KH� SDSHU� WULHV� WR� GLDJQRVH� WKH� FRVW�EHKDYLRU� RI� SURGXFLQJ� D� GHJUHH� LQ

GLIIHUHQW�HGXFDWLRQDO�LQVWLWXWLRQV�RI�WKUHH�XQLYHUVLWLHV�RI�QRUWKHUQ�,QGLD��)ROORZLQJ

RXWFRPHV� QHHG� SRQGHULQJ� RYHU� WKLV� VHQVLWLYH� LVVXH� �

�� :H�QHHG�WR�DFNQRZOHGJH�WKH�IDFW� WKDW�GLIIHUHQW�GHJUHHV�GR�QRW�FRVW

WKH�VDPH�DQG�WXLWLRQ�IHH�LQ�PRVW�RI�WKH�FRXUVHV�LQ�WKHVH�LQVWLWXWLRQV

LV� QRW� FRYHULQJ� IXOO� FRVW� RI� WKHVH� GHJUHHV�� &URVV�VXEVLGL]DWLRQ� LV

KDSSHQLQJ�LQ�PRUH�WKDQ�RQH�ZD\��)LUVW��SURGXFWLRQ�RI�GLIIHUHQW�FRXUVH

GHJUHHV�ZLWK� LQ�D�FROOHJH�DUH�FURVV�VXEVLGL]LQJ�HDFK�RWKHU��NHHSLQJ

LQ� YLHZ� GLIIHUHQW� WXLWLRQ� IHH� VWUXFWXUH�� RI� YDULRXV� FRXUVHV�� 6HFRQG�

KLJKHU�IHH�VWUXFWXUH�DSSOLFDEOH�WR�FRXUVHV�RIIHUHG�XQGHU�
VHOI�ILQDQFHG

VFKHPH
�� VXEVLGL]HV� RWKHU� FRXUVHV�� 7KLUG�� VHOI�VXIILFLHQW� FROOHJHV

JHQHUDWLQJ� VXUSOXV� VXEVLGL]H� RWKHU� FROOHJHV� SURPRWHG� E\� WKH� VDPH

(GXFDWLRQDO�6RFLHW\�

�� $Q\� RUJDQL]DWLRQ�ZKHUH�PRVW� RI� WKH� FRVWV� DUH� FRPPLWWHG� RU� WLPH�

UHODWHG�� WKH� EHVW�ZD\� WR� UHGXFH� WKH� LQFLGHQFH� RI� WRWDO� FRVW� SHU� XQLW

RI� RXWSXW� LV� WR� LQFUHDVH� WKH� XWLOL]DWLRQ� UDWH� RI� IDFLOLWLHV� DQG� IDFXOW\

UHVRXUFH�� /LNH� DQ\� RWKHU� VHUYLFH� VHFWRU�� HGXFDWLRQ� DOVR� SUHVHQWV� D

VLWXDWLRQ�ZKHUH�HFRQRP\�RI�VFDOH�LV�D�YHU\�UHOHYDQW�LVVXH��$�PRGHUDWH

PXOWL�GLVFLSOLQDU\�QRQ�DLGHG�FROOHJH�PXVW�HQUROO�PRUH�WKDQ�����WR����

� � � �0DQMXO� 9DLG\D��0DGKXU�0RKLW� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ������� ���



VWXGHQWV�WR�EHFRPH�VHOI�VXIILFLHQW��$V�PHQWLRQHG�HDUOLHU��IL[HG�QXPEHU

RI� VWXGHQWV� DUH� DOORZHG� WR�EH�HQUROOHG� LQ� D� FODVV�RI� D�JLYHQ�GHJUHH

FRXUVH��8QILOOHG�VHDWV�LQ�D�FODVV�LPSOLHV�WRWDO�FRVW�EXUGHQ�IDOOLQJ�RQ

OHVVHU� QXPEHU� RI� VWXGHQWV�� 7KLV� FRVW�EHKDYLRU� LV� W\SLFDO� RI� VHUYLFH

LQGXVWU\�� 8QOLNH� SURGXFW� LQGXVWU\�� XQVROG� VHUYLFH� FDQQRW� EH� VWRUHG

IRU� IXWXUH�� 7KXV�� DQ� XQRFFXSLHG� VHDW� LQ� DQ� DLU� IOLJKW�� XQRFFXSLHG

URRP�LQ�KRWHO�DQG�XQILOOHG�VHDW�LQ�DQ�DFDGHPLF�FRXUVH�LV�QRW�D�JRRG

HFRQRPLFV�IRU�WKH�SURYLGHUV�RI�WKHVH�VHUYLFHV��,W�KLWV�WKHP�KDUG�DQG

WKDW� H[SODLQV�KLJK� DJJUHVVLRQ� LQ�PDUNHWLQJ�RI� WKHLU� VHUYLFHV�

�� &RQFHQWUDWLQJ�RQ�FRUH�DQG�RXW�VRXUFLQJ�QRQ�FRUH� UHVXOWV� LQWR�PRUH

UDWLRQDO�DOORFDWLRQ�RI�UHVRXUFHV��&RUH�DFWLYLWLHV�RI�D�XQLYHUVLW\�FROOHJH

²� WHDFKLQJ�� UHVHDUFK�� FRQVXOWDQF\� VHUYLFH� DQG� RXWUHDFK� ²� DUH

VXSSRUWHG� E\� QRQ�FRUH� DFWLYLWLHV� VXFK� DV�� DGPLQLVWUDWLRQ�� VHFXULW\�

SULQWLQJ�� IDFLOLWLHV� PDQDJHPHQW�� IRRG� VHUYLFHV�� DWKOHWLF� IDFLOLWLHV�

KHDOWKFDUH�HWF���3URSHU�FRVWLQJ�IUDPHZRUN�ZLOO�DOVR�KHOS�LQ�GHYHORSLQJ

DQ�DSSUHFLDWLRQ� IRU�RXWVRXUFLQJ�RI�QRQ�FRUH� VHUYLFHV� WR� VSHFLDOL]HG

DJHQFLHV�� :KDW� LV� QRQ�FRUH� IRU� RQH� RUJDQL]DWLRQ� PD\� EH� FRUH� IRU

DQRWKHU��3UREOHPV�DVVRFLDWHG�ZLWK�QRQ�FRUH�DFWLYLWLHV�� WR� WKH�H[WHQW

SRVVLEOH�� VKRXOG� QRW� EH� DOORZHG� WR� FRQVXPH� WLPH� RI� WKH� IDFXOW\

PHPEHU��:H� QHHG� WR� UHPHPEHU� WKDW� D� WHDFKHU� LV� WKH� NLQJSLQ� DQG

VLQJOH� PRVW� FRVWO\� UHVRXUFH� LQ� WKHVH� LQVWLWXWLRQV�

�� ,Q� UHFHQW� WLPHV�� IHZ�PLQLVWULHV� RI�*RYW�� RI� ,QGLD�� H�J��$JULFXOWXUH�

3HWUROHXP�	�1DWXUDO�*DV�DQG�5DLOZD\V�KDYH�DWWHPSWHG�WR�DVFHUWDLQ

WKH� FRVW� RI� WKHLU� SURGXFWV�VHUYLFHV� VSHFLILFDOO\� IRU� VXEVLG\

FDOFXODWLRQV��6XFK�TXDQWLILFDWLRQV�DQG�FRPPXQLFDWLRQV�KDYH�KHOSHG

*RYW�� WR� JLYH� RSWLRQV� WR� FHUWDLQ� VHFWLRQV� RI� VRFLHW\� WR� YROXQWDULO\

JLYH�XS�VXEVLG\��,W�FDQ�DQG�VKRXOG�KDSSHQ�LQ�HGXFDWLRQ�VHFWRU�DOVR�

6WXGHQWV�IURP�ZHOO�WR�GR�IDPLOLHV�PD\�OLNH�WR�YROXQWDULO\�JLYH�XS�WKH

VXEVLGLHV�DQG�FRQWULEXWH�WR�WKH�HQGRZPHQWV�PHDQW�IRU�KHOSLQJ�SRRU

DQG� GHVHUYLQJ� VWXGHQWV

5HIHUHQFHV

$DURQ�� 6�� +RUQ� �������� �0HDVXULQJ� WKH� (IILFLHQF\� RI� 3RVW�VHFRQGDU\� ,QVWLWXWLRQV� �

$� 5HJUHVVLRQ�EDVHG�$SSURDFK� WR�$GMXVWLQJ� IRU� 'LIIHUHQFHV� LQ� &RVW� 6WUXFWXUHV��

ZRUNLQJ� SDSHU�� 0+(&�

$UFKLEDOG�DQG�)HOGPDQ� �������� �7KH�$QDWRP\�RI�&ROOHJH�7XLWLRQ���$PHULFDQ�&RXQFLO�RQ
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(GXFDWLRQ�� DFFHVVHG� IURP� ZZZ�DFHQHW�HGX�QHZV�URRP�����$QDWRP\�RI�&ROOHJH�

7XLWLRQ�SGI�

%DUEDUD��'DYLHW����������5HYLVLWLQJ�WKH�3ULQFLSOH�RI�(GXFDWLRQ�DV�D�3XEOLF�*RRG���ZRUNLQJ

SDSHU��(GXFDWLRQ� 5HVHDUFK� DQG� )RUHVLJKW�� 81(6&2�� �����

%ODXJ��0DUN�� DQG�0DXUHHQ�:RRGKDOO� �������� �3DWWHUQV� RI� 6XEVLGLHV� WR�+LJKHU�(GXFDWLRQ

LQ� (XURSH���+LJKHU� (GXFDWLRQ�� ��� 1RYHPEHU� �� 6XSSOHPHQW� �� �������

&ROFORXJK��&KULVWRSKHU����������(GXFDWLRQ�DQG�WKH�0DUNHW���:KLFK�3DUWV�RI�WKH�1HROLEHUDO

6ROXWLRQ� DUH� &RUUHFW"���:RUOG�'HYHORSPHQW���������$SULO� �� ��������

+RZ�0XFK�'LG�*RYW�3D\�IRU�<RXU�7UDLQ�5LGH"�6HH�LQIR�SULQWHG�RQ�\RXU�WLFNHWV��UHWULHYHG

IURP�KWWS���LQGLDWRGD\�LQWRGD\�LQ�VWRU\�KRZ�PXFK�GLG�JRYW�SD\�IRU�\RXU�WUDLQ�ULGH�

VHH�LQIR�SULQWHG�RQ�\RXU�WLFNHWV����������KWPO

-HIIUH\�� &UDLJ� �������� �7LPH� 3DVV� �� <RXWK�� &ODVV� DQG� WKH� 3ROLWLFV� RI� :DLWLQJ� LQ� ,QGLD��

6WDQIRUG� 8QLYHUVLW\� 3UHVV�

-HQQLIHU��6DQG\�HW�DO�����������7UHQGV�LQ�&ROOHJH�3ULFLQJ��������&ROOHJH�%RDUG��1HZ\RUN�

-KRQHV��7KDQDVVRXOLV�� DQG� /HQWRQ� ��������$Q� ([SORUDWRU\�$QDO\VLV� RI� WKH� &RVW� 6WUXFWXUH

RI�+LJKHU�(GXFDWLRQ� LQ�(QJODQG��5HVHDUFK�5HSRUW�55�����/DQFDVWHU�8QLYHUVLW\

0DQDJHPHQW�6FKRRO�

-RKQVRQ� 1DWH� �������� �:KDW� 'RHV� D� &ROOHJH� 'HJUHH� &RVW"� &RPSDULQJ� $SSURDFKHV� WR

0HDVXULQJ� &RVW� 3HU� 'HJUHH��� 'HOWD� &RVW� 3URMHFW�:KLWH� 3DSHU� 6HULHV�

/L��+HODQ����������7KH�5LVLQJ�&RVW�RI�+LJKHU�(GXFDWLRQ���$�6XSSO\�	�'HPDQG�$QDO\VLV��

+RQRUV� 7KHVLV�� 1HZ\RUN� 8QLYHUVLW\�

2(&'���������)LQDQFLQJ�+LJKHU�(GXFDWLRQ���&XUUHQW�3DWWHUQV��3DULV��±����������(GXFDWLRQ

DW� D�*ODQFH��2(&'� ,QGLFDWRUV�� 3DULV�

5LVLQJ� &RVW� RI� (GXFDWLRQ� :RUULHV� 3DUHQWV�� 6XUYH\� 5HWULHYHG�� IURP� KWWS���

WLPHVRILQGLD�LQGLDWLPHV�FRP�LQGLD�5LVLQJ�FRVW�RI�HGXFDWLRQ�ZRUULHV�SDUHQWV�VXUYH\�

VKRZV�DUWLFOHVKRZ����������FPV

5RPDQR�� /RVLQJHU�� 0LOODUG� �������� �0HDVXULQJ� WKH� &RVW� RI� D� &ROOHJH� 'HJUHH�� $� &DVH

6WXG\� RI� D� 681<�&RPPXQLW\� &ROOHJH��:RUNLQJ� SDSHU�� &RUQHOO� XQLYHUVLW\� ,/5

6FKRRO�
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