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&HOO�ELRORJ\�LV�D�EUDQFK�RI�ELRORJ\�WKDW�VWXGLHV�FHOOV�� WKHLU�SK\VLRORJLFDO�SURSHUWLHV��WKHLU�VWUXFWXUH��WKH�RUJDQHOOHV�
WKH\�FRQWDLQ��LQWHUDFWLRQV�ZLWK�WKHLU�HQYLURQPHQW��WKHLU�OLIH�F\FOH��GLYLVLRQ��GHDWK�DQG�FHOO�IXQFWLRQ��

ͻ

7KLV�LV�GRQH�ERWK�RQ�D�PLFURVFRSLF�DQG�PROHFXODU�OHYHO��&HOO�ELRORJ\�UHVHDUFK�HQFRPSDVVHV�ERWK�WKH�JUHDW�GLYHUVLW\�
RI�VLQJOH�FHOOHG�RUJDQLVPV�OLNH�EDFWHULD�DQG�SURWR]RD��DV�ZHOO�DV�WKH�PDQ\�VSHFLDOL]HG�FHOOV�LQ�PXOWLFHOOXODU�
RUJDQLVPV�VXFK�DV�KXPDQV��SODQWV��DQG�VSRQJHV�

ͻ

7KH�FHOO�FDQ�EH�GHILQHG�DV�D�EDVLF�IXQFWLRQDO�XQLW�RI�OLIH��ͻ
7KH�WHUP�FHOO�LV�GHULYHG�IURP�WKH�/DWLQ�ZRUG�DQG�ZDV�ILUVW�REVHUYHG�E\�D�VFLHQWLVW�QDPHG�5REHUW�+RRN�LQ�WKH�\HDU�
������

ͻ

$OO�OLYLQJ�RUJDQLVPV�DUH�FRPSRVHG�RI�RQH�RU�PDQ\�FHOOV�WR�SHUIRUP�WKHLU�LQGLYLGXDO�IXQFWLRQV��ͻ
$�FHOO�LV�D�VPDOOHVW�XQLW�RI�D�OLIH��ZKLFK�LV�DEOH�WR�FRQWURO�DQG�SHUIRUP�VHYHUDO�IXQFWLRQV�LQ�DOO�OLYLQJ�RUJDQLVPV�ͻ
$OO�XQLFHOOXODU�RUJDQLVPV��VLQJOH�FHOO��LQFOXGLQJ�EDFWHULD�DQG�DUFKDH��ZKLFK�DUH�FRPSRVHG�RI�D�VLQJOH�FHOO��DUH�
H[DPSOHV�RI�SURNDU\RWLF�FHOOV��$OO�PXOWLFHOOXODU�RUJDQLVPV��PDQ\�RU�PRUH�WKDQ�RQH�FHOO��LQFOXGLQJ�KXPDQV��ZKLFK�
DUH�FRPSRVHG�RI�FRPSOH[�RU�PDQ\�FHOOV��DUH�H[DPSOHV�RI�HXNDU\RWLF�FHOOV��%RWK�SURNDU\RWLF�FHOOV�DQG�HXN�FHOOV�KDYH�
F\WRSODVP��FHOO�PHPEUDQH�DQG�JHQHWLF�PDWHULDO�LQ�FRPPRQ�

ͻ

7KH�ELRORJLFDO�VFLHQFH�ZKLFK�GHDOV�ZLWK�WKH�VWXG\�RI�6WUXFWXUH��IXQFWLRQ��PROHFXODU�RUJDQL]DWLRQ��JURZWK��
UHSURGXFWLRQ�DQG�JHQHWLFV�RI�WKH�FHOOV��LV�FDOOHG�F\WRORJ\�

ͻ
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5HODWLYH�6L]HV�RI�%LRORJLFDO�0DWHULDOV
(XNDU\RWLF�FHOO��SODQW�� a��� ȝPͻ
(XNDU\RWLF�FHOO��DQLPDO�� a���± �� ȝPͻ
2UJDQHOOH��H�J��PLWRFKRQGULRQ�� a��± �� ȝPͻ
3URNDU\RWLF�FHOO��EDFWHULD�� a��± � ȝPͻ
9LUXV� a����QPͻ
3ODVPD�PHPEUDQH� a����QPͻ
0ROHFXOHV��H�J��JOXFRVH�� a��QPͻ
$WRPV� a����SPͻ

'LDJUDP�RI�5HODWLYH�6FDOH�RI�%LRORJLFDO�0DWHULDOV

3URNDU\RWLF�DQG�(XNDU\RWLF�&HOO

3URNDU\RWLF�FHOOV��
3URNDU\RWLF�FHOOV�DUH�VLQJOH�FHOOHG�HQWLWLHV�WKDW�DUH�SULPLWLYH�LQ�VWUXFWXUH�DQG�IXQFWLRQ��ͻ
7KH\�ODFN�D�PHPEUDQH�ERXQG�QXFOHXV�DQG�RWKHU�RUJDQHOOHV��ͻ
7KH�WHUP�³SURNDU\RWH´�LV�GHULYHG�IURP�WZR�*UHHN�ZRUGV��µSUR¶�PHDQLQJ�µEHIRUH¶�DQG�µNDU\RQ¶�PHDQLQJ�µQXFOHXV¶�ͻ
3URNDU\RWHV�DUH�FRQVLGHUHG�WR�EH�WKH�ILUVW�OLYLQJ�RUJDQLVPV�RI�WKH�HDUWK�DV�WKH\�DUH�WKH�VLPSOHVW�IRUP�RI�OLIH�ͻ

&KDUDFWHULVWLFV�RI�SURNDU\RWLF�FHOOV
7KH�JHQHUDO�FKDUDFWHULVWLFV�RI�SURNDU\RWLF�FHOOV�DUH�OLVWHG�EHORZ�
,Q�JHQHUDO��SURNDU\RWLF�FHOOV�UDQJH�LQ�VL]H�IURP�����WR������P�DQG�DUH�FRQVLGHUDEO\�VPDOOHU�WKDQ�HXNDU\RWLF�FHOOV�ͻ
7KH�VKDSH�RI�SURNDU\RWLF�FHOOV�UDQJHV�IURP�FRFFL��EDFLOOL��VSLULOOD��DQG�YLEULR��+RZHYHU��SURNDU\RWLF�FHOOV�ZLWK�
PRGLILFDWLRQV�RI�WKHVH�VKDSHV�DUH�DOVR�IRXQG�LQ�QDWXUH�

ͻ

7KH�FHOOXODU�RUJDQL]DWLRQ�RI�SURNDU\RWLF�FHOOV�LV�SULPLWLYH�DV�WKH\�ODFN�D�PHPEUDQH�ERXQG�QXFOHXV�DQG�RWKHU�
PHPEUDQH�ERXQG�FHOO�RUJDQHOOHV�

ͻ

7KH�JHQHWLF�PDWHULDO�RI�SURNDU\RWLF�FHOOV�LQ�D�VLQJOH�FKURPRVRPH�LV�PDGH�XS�RI�D�VLQJOH�VWUDQG�RI�'1$�ͻ
$�FULWLFDO�SURWHLQ��KLVWRQH�SURWHLQ��WKDW�LV�IRXQG�ERXQG�LQ�WKH�FKURPRVRPHV�RI�HXNDU\RWHV�LV�DEVHQW�LQ�SURNDU\RWLF�
FHOOV�

ͻ

3URNDU\RWLF�FHOOV�DOVR�ODFN�WKH�QXFOHROXV�DQG�WKH�PLWRWLF�DSSDUDWXV�ͻ
7KH�FHOO�ZDOO�RI�SURNDU\RWLF�FHOOV�LV�QRQ�FHOOXORVLF�DQG�LV�PDGH�XS�RI�FDUERK\GUDWHV�DQG�OLSLGV�ͻ
3URNDU\RWLF�FHOOV�DUH�DVH[XDO�DQG�WKXV��UHSURGXFH�YLD�DVH[XDO�PHDQV�ZLWKRXW�WKH�IRUPDWLRQ�RI�JDPHWHV�ͻ



(�J��� %DFWHULDO�FHOOVͻ

(XNDU\RWLF�&HOOV��
(XNDU\RWLF�FHOOV�DUH�WKH�FHOOV�WKDW�DUH�FRPSOH[�LQ�VWUXFWXUH�DQG�IXQFWLRQ�DV�WKH\�KDYH�D�PHPEUDQH�ERXQG�ZHOO�
GHILQHG�QXFOHXV�DQG�RWKHU�PHPEUDQH�ERXQG�RUJDQHOOHV�

x

7KH�WHUP�³HXNDU\RWH´�LV�GHULYHG�IURP�*UHHN�ZRUGV��³HX´�PHDQLQJ�µWUXH¶�DQG�³NDU\RQ¶�PHDQLQJ�µQXFOHXV�¶ͻ
(XNDU\RWLF�FHOOV�KDYH�D�PRUH�DGYDQFHG�VWUXFWXUDO�FRPSRVLWLRQ�ZKHQ�FRPSDUHG�WR�SURNDU\RWHV�ͻ
%\�YLUWXH�RI�WKHVH�DGYDQFHPHQWV��HXNDU\RWLF�FHOOV�DUH�FDSDEOH�RI�SHUIRUPLQJ�PRUH�FRPSOH[�IXQFWLRQV�
WKDQ SURNDU\RWLF�FHOOV�

ͻ

&KDUDFWHULVWLFV�RI�(XNDU\RWLF�FHOOV
7KH�JHQHUDO�FKDUDFWHULVWLFV�RI�HXNDU\RWLF�FHOOV�DUH�OLVWHG�EHORZ�
7KH�VL]H�RI�HXNDU\RWLF�FHOOV�LV�VLJQLILFDQWO\�ODUJHU�WKDQ�SURNDU\RWLF�FHOOV�DV�WKH�VL]H�UDQJHV�IURP���������P�LQ�
GLDPHWHU�

ͻ

7KH�VKDSH�RI�HXNDU\RWLF�FHOOV�YDULHV�VLJQLILFDQWO\�ZLWK�WKH�W\SH�RI�FHOO��6RPH�FHOOV�DUH�SOHLRPRUSKLF�OLNH�$PRHED��
ZKHUHDV�VRPH�KDYH�D�GHILQHG�VKDSH�OLNH�SODQW�FHOOV��7KH�VKDSH�RI�WKH�FHOOV�LV�KLJKO\�LQIOXHQFHG�E\�HQYLURQPHQWDO�
IDFWRUV�DV�ZHOO�DV�RWKHU�IXQFWLRQDO�DGDSWDWLRQV�

ͻ

(XNDU\RWLF�FHOOV�KDYH�D�PRUH�DGYDQFHG�FHOOXODU�RUJDQL]DWLRQ�ZLWK�PXOWLSOH�PHPEUDQH�ERXQG�RUJDQHOOHV�DQG�ZHOO�
GHILQHG�QXFOHXV�

ͻ

7KH�JHQHWLF�PDWHULDO�RI�HXNDU\RWLF�FHOOV�LV�'1$��DQG�LW�LV�OLQHDU�DQG�KDV�PXOWLSOH�RULJLQV�RI�UHSOLFDWLRQ�ͻ
7KH�QXFOHXV�RI�HXNDU\RWLF�FHOOV�LV�VXUURXQGHG�E\�D�FRPSOH[�QXFOHDU�PHPEUDQH��7KH�FKURPRVRPHV�LQ�WKH�QXFOHXV�DUH�
FRPSOH[HG�ZLWK�KLVWRQH�SURWHLQ�WR�IRUP�OLQHDU�FKURPRVRPHV�DV�RSSRVHG�WR�FLUFXODU�FKURPRVRPHV�RI�SURNDU\RWHV�

ͻ

7KH�FHOO�ZDOO�WKDW�LV�SUHVHQW�LQ�VRPH�HXNDU\RWLF�FHOOV�LV�PDGH�XS�RI�FHOOXORVH�RU�RWKHU�FDUERK\GUDWHV�ͻ
6RPH�HXNDU\RWLF�FHOOV�OLNH�\HDVW�FHOOV�UHSURGXFH�DVH[XDOO\�YLD�PLWRVLV�RU�ILVVLRQ��ZKHUHDV�RWKHU�FHOOV�UHSURGXFH�
VH[XDOO\�

ͻ
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'LIIHUHQFHV�EHWZHHQ�3URNDU\RWHV�DQG (XNDU\RWHV

&KDUDFWHU 3URNDU\RWHV (XNDU\RWHV
'HILQLWLRQ 2UJDQLVPV�PDGH�XS�RI�FHOO�V��

WKDW�ODFN�D�FHOO�QXFOHXV�RU�DQ\�
PHPEUDQH�HQFDVHG�
RUJDQHOOHV�

2UJDQLVPV�PDGH�XS�RI�FHOOV�WKDW�
SRVVHVV�D�PHPEUDQH�ERXQG�
QXFOHXV�DV�ZHOO�DV�PHPEUDQH�
ERXQG�RUJDQHOOHV�

0DMRU�JURXSV %DFWHULD��$UFKDH��DQG�
%OXHJUHHQ�DOJDH

$OJDH��IXQJL��SURWR]RD��SODQWV��
DQLPDOV

2ULJLQ $URXQG�����ELOOLRQ�\HDUV�DJR� $URXQG���ELOOLRQ�\HDUV�DJR�
6L]H��DSSUR[LPDWH� ��������ȝP !��ȝP
&HOO�7\SH 8VXDOO\�XQLFHOOXODU� 8QLFHOOXODU�DV�ZHOO�DV�

PXOWLFHOOXODU
&RPSOH[LW\ 6LPSOH &RPSOH[�RUJDQL]DWLRQ�
1XFOHXU�PHPEUDQH 1R�QXFOHDU�PHPEUDQH� &ODVVLF�PHPEUDQH�SUHVHQW�
1XFOHROXV $EVHQW 3UHVHQW
&KURPRVRPH�QXPEHU 2QH 0RUH�WKDQ�RQH
&KURPRVRPH�VKDSH &LUFXODU /LQHDU
*HQHV ([SUHVVHG�LQ�JURXSV�FDOOHG�

RSHURQV�
([SUHVVHG�LQGLYLGXDOO\

0HPEUDQH�ERXQG�RUJDQHOOHV $EVHQW 3UHVHQW
5LERVRPHV��VHGLPHQWDWLRQ�FRHIILFLHQW� ��6����6�����6��6PDOOHU� ��6����6�����6���/DUJHU�
5LERVRPH¶V�ORFDWLRQ )UHH�LQ�F\WRSODVP�RU�ERXQG

WR�FHOO�PHPEUDQH
$WWDFKHG�WR�URXJK�HQGRSODVPLF
UHWLFXOXP

0LWRFKRQGULD $EVHQW 3UHVHQW
*ROJL�ERGLHV $EVHQW 3UHVHQW
(QGRSODVPLF�UHWLFXOXP $EVHQW 3UHVHQW
0HVRVRPHV 3UHVHQW��3HUIRUPV�WKH�

IXQFWLRQ�RI�*ROJL�ERGLHV�DQG�
PLWRFKRQGULD�DQG�DOVR�KHOS�LQ�
WKH�VHSDUDWLRQ�RI�
FKURPRVRPH�GXULQJ�FHOO�
GLYLVLRQ�

$EVHQW

/\VRVRPHV $EVHQW 3UHVHQW
3HUR[LVRPHV $EVHQW 3UHVHQW
&KORURSODVWV $EVHQW��FKORURSK\OO�VFDWWHUHG�

LQ�WKH�F\WRSODVP
3UHVHQW��LQ�SODQWV�

0LFURWXEXOHV $EVHQW�RU�UDUH 3UHVHQW
&HQWURVRPH $EVHQW 3UHVHQW�H[FHSW�LQ�IORZHULQJ�

SODQWV�
&\WRVNHOHWRQ 0D\�EH�DEVHQW 3UHVHQW
*O\FRFDO\[ 3UHVHQW 2QO\�LQ�VRPH
&\WRSODVPLF�VWUHDPLQJ $EVHQW 3UHVHQW



&\WRSODVPLF�PHPEUDQH 'RHV�QRW�FRQWDLQ�VWHUROV�
�H[FHSW 0\FRSODVPD�

&RQWDLQV�VWHUROV

&HOO�ZDOO &RPSOH[�VWUXFWXUH�FRQWDLQLQJ�
SURWHLQ��OLSLGV��DQG�
SHSWLGRJO\FDQV

3UHVHQW�IRU�SODQW�FHOOV�DQG�IXQJL��
RWKHUZLVH�DEVHQW

0XUDPLF�DFLG 3UHVHQW $EVHQW
0RYHPHQW 6LPSOH IODJHOOXP��LI�SUHVHQW &RPSOH[ IODJHOOXP��LI�SUHVHQW
5HVSLUDWLRQ 9LD�F\WRSODVPLF�PHPEUDQH 9LD�PLWRFKRQGULD
(QHUJ\�SURGXFWLRQ�VLWH (OHFWURQ�WUDQVSRUW�FKDLQ�

ORFDWHG�LQ�WKH�FHOO
PHPEUDQH

:LWKLQ�PHPEUDQH�ERXQG
PLWRFKRQGULD

0HWDEROLF�UDWH +LJKHU�GXH�WR�ODUJHU�
VXUIDFH DUHD WR�YROXPH�UDWLR

&RPSDUDWLYHO\�VORZ

&HOO�%LRORJ\�DQG�2WKHU�%LRORJLFDO�6FLHQFHV
7KH�FHOO�ELRORJ\�KDV�KHOSHG�WKH�ELRORJLVWV�WR�XQGHUVWDQG�YDULRXV�FRPSOLFDWHG�OLIH�DFWLYLWLHV�VXFK�DV�PHWDEROLVP��
JURZWK��GLIIHUHQWLDWLRQ��KHUHGLW\�DQG�HYROXWLRQ�DW�WKH�XODU�DQG�PROHFXODU�OHYHOV��'XH�WR�LWV�ZLGH�DSSOLFDWLRQ�LQ�
YDULRXV�EUDQFKHV�RI�ELRORJLFDO�VFLHQFH��PDQ\�QHZ�K\EULG�ELRORJLFDO�VFLHQFHV�KDYH�VSUXQJ�XS��6RPH�RI�WKHP�DUH�DV�
IROORZV�

���&\WRWD[RQRP\��&\WRORJ\�DQG�7D[RQRP\���
(DFK�SODQW�DQG�DQLPDO�VSHFLHV�KDV�D�GHILQLWH�QXPEHU�RI�FKURPRVRPHV�LQ�LWV�FHOOV�DQG�WKH�FKURPRVRPHV�RI�WKH�
LQGLYLGXDOV�RI�D�VSHFLHV�UHVHPEOH�FORVHO\�ZLWK�RQH�DQRWKHU�LQ�VKDSH�DQG�VL]H��7KHVH�FKDUDFWHULVWLFV�RI�WKH�
FKURPRVRPHV�KHOS�D�WD[RQRPLVW�LQ�GHWHUPLQLQJ�WKH�WD[RQRPLFDO�SRVLWLRQ�RI�D�VSHFLHV��)XUWKHU��FHOO�ELRORJ\�IXUQLVKHV�
VWURQJ�VXSSRUW�WR�WKH�PDQQHU�RI�RULJLQ�RI�FHUWDLQ�WD[RQRPLF�XQLWV��7KHUHIRUH��WKH�F\WRWD[RQRP\�FDQ�EH�GHILQHG�DV�D�
F\WRORJLFDO�VFLHQFH�ZKLFK�SURYLGHV�R\WRORJLFDO�VXSSRUW�WR�WKH�WD[RQRPLF�SRVLWLRQ�RI�DQ\�VSHFLHV��

���&\WRJHQHWLFV��&\WRORJ\�DQG�*HQHWLFV��
&\WRJHQHWLFV�LV�WKDW�EUDQFK�RI�FHOO�ELRORJ\�ZKLFK�LV�FRQFHUQHG�ZLWK�WKH�F\WRORJLFDO�DQG�PROHFXODU�EDVHV�RI�KHUHGLW\��
YDULDWLRQ��PXWDWLRQ��SK\ORJHQ\��PRUSKRJHQHVLV�DQG�HYROXWLRQ�RI�RUJDQLVPV��7KH�:HLVPDQQ
V�JHUP�SODVP�WKHRU\��
0HQGHO
V�ODZV�RI�LQKHULWDQFH�DQG�WKH�FRQFHSW�RI�JHQH�FRXOG�EH�ZHOO�XQGHUVWRRG�RQO\�DIWHU�WKH�DSSOLFDWLRQ�RI�
F\WRORJLFDO�FRQFHSW�WR�WKH�JHQHWLFV�

���&HOO�3K\VLRORJ\��&\WRORJ\�DQG�3K\VLRORJ\���
7KH�FHOO�SK\VLRORJ\�LV�WKH�VWXG\�RI�OLIH�DFWLYLWLHV��VL]H��QXWULWLRQ��PHWDEROLVP��H[FLWDELOLW\��JURZWK��UHSURGXFWLRQ�RU�
FHOO�GLYLVLRQ�DQG�GLIIHUHQWLDWLRQ�RI�WKH�FHOO��7KH�FHOO�SK\VLRORJ\�KDV�KHOSHG�LQ�XQGHUVWDQGLQJ�YDULRXV�FRPSOLFDWHG�
SK\VLRORJLFDO�DFWLYLWLHV�DW�FHOOXODU�OHYHO�

���&\WRFKHPLVWU\��&\WRORJ\�DQG�%LRFKHPLVWU\��
7KH�F\WRFKHPLVWU\�LV�WKDW�EUDQFK�RI�F\WRORJ\�ZKLFK�GHDOV�ZLWK�WKH�FKHPLFDO�DQG�SK\VLFR�FKHPLFDO�DQDO\VLV�RI�OLYLQJ�
PDWWHU��)RU�H[DPSOH��WKH�F\WRFKHPLFDO�DQDO\VLV�KDV�UHYHDOHG�WKH�SUHVHQFH�RI�FDUERK\GUDWHV��OLSLGV��SURWHLQV��QXFOHLF�
DFLGV�DQG�RWKHU�RUJDQLF�DQG�LQRUJDQLF�FKHPLFDO�FRPSRXQGV�LQ�WKH�FHOOV�

���8OWUDVWUXFWXUH�DQG�0ROHFXODU�%LRORJ\��
7KHVH�DUH�WKH�PRVW�PRGHUQ�EUDQFKHV�RI�ELRORJ\�LQ�ZKLFK�WKH�PHUJLQJ�RI�F\WRORJ\�ZLWK�ELRFKHPLVWU\��SK\VLFR�
FKHPLVWU\�DQG�HVSHFLDOO\�PDFURPROHFXODU�DQG�FROORLGDO�FKHPLVWU\�EHFRPH�LQFUHDVLQJO\�FRPSOH[��.QRZOHGJH�RI�WKH�
VXE�PLFURVFRSLF�RUJDQL]DWLRQ�RU�XOWUD�VWUXFWXUH�RI�WKH�FHOO�LV�RI�IXQGDPHQWDO�LPSRUWDQFH�EHFDXVH�SUDFWLFDOO\�DOO�WKH�
IXQFWLRQDO�DQG�SK\VLFRFKHPLFDO�WUDQVIRUPDWLRQV�WDNH�SODFH�ZLWK�WKH�PROHFXODU�DUFKLWHFWXUH�RI�WKH�FHOO�DQG�DW�D�
PROHFXODU�OHYHO��7KH�UHFHQW�GLVFRYHULHV�LQ�PROHFXODU�ELRORJ\�VXFK�DV�WKH�GLVFRYHU\�RI�PROHFXODU�PRGHO�RI�'1$�E\�
:DWVRQ�DQG�&ULFN�������PROHFXODU�LQWHUSUHWDWLRQ�RI�SURWHLQ�V\QWKHWLF�PHFKDQLVP��JHQHWLF�FRGH��HWF���KDYH�DQ�
H[WUDRUGLQDU\�LPSDFW�RQ�PRGHUQ�FHOO�ELRORJ\�DQG�ELRORJ\��

���&\WRSDWKRORJ\��&\WRORJ\�DQG�3DWKRORJ\���7KH�DSSOLFDWLRQ�RI�PROHFXODU�ELRORJ\�WR�SDWKRORJLFDO�VFLHQFH�KDV�



KHOSHG�LQ�XQGHUVWDQGLQJ�YDULRXV�KXPDQ�GLVHDVHV�DW�PROHFXODU�OHYHO��%HFDXVH�PRVW�GLVHDVHV�DUH�FDXVHG�GXH�WR�
GLVRUGHU�RI�JHQHWLF�FRGHV�LQ�'1$�PROHFXOH�ZKLFK�DOWHU�WKH�V\QWKHWLF�SURFHVV�RI�HQ]\PHV�DQG�XOWLPDWHO\�GLVWXUEV�
PHWDEROLF�DFWLYLWLHV�RI�WKH�FHOO��

���&\WR�HFRORJ\��&\WRORJ\�DQG�(FRORJ\��
7KH�F\WRHFRORJ\�LV�WKH�VFLHQFH�LQ�ZKLFK�RQH�VWXGLHV�WKH�HIIHFWV�RI�HFRORJLFDO�FKDQJHV�RQ�WKH�FKURPRVRPH�QXPEHU�RI�
WKH�FHOO��7KH�F\WRORJLFDO�VWXGLHV�RQ�SODQWV�DQG�DQLPDOV�KDYH�UHYHDOHG�WKDW�WKH�HFRORJLFDO�KDELWDW�DQG�JHRJUDSKLFDO�
GLVWULEXWLRQ�KDYH�WKH�FRUUHODWLRQ�ZLWK�FKURPRVRPH�QXPEHUV


