
5HSURGXFWLRQ�5HYLHZ

&HOOV

.QRZ�WKH�EDVLF�RUJDQHOOHV�VWUXFWXUHV�ZLWKLQ�FHOOV�DQG�ZKDW�WKH\�GR��

,QFOXGH��
FHOO�PHPEUDQH� �SURWHFWV�WKH�FHOO�E\�FRQWUROOLQJ�ZKDW�JRHV�LQ�DQG�RXW�RI�FHOO��ERG\�JXDUG�
FHOO�ZDOO� SURYLGHV�VXSSRUW�DQG�SURWHFWLRQ�IRU�3/$17�&(//6�
FHQWULROH� �FUHDWHV�VSLQGOHV�ILEHUV�GXULQJ�FHOO�GLYLVLRQ�
FKORURSODVW� �FUHDWHV�JOXFRVH�IRRG��IRU�3/$17�&(//6 E\�XVLQJ�VXQOLJKW
F\WRSODVP� �IOXLG�WKDW�ILOOV�WKH�FHOO��VXSSRUWV�RUJDQHOOHV
HQGRSODVPLF�UHWLFXOXP� ��KLJKZD\�RI�WKH�FHOO����WUDQVSRUWV�PROHFXOHV�
*ROJL�ERG\�DSSDUDWXV�� �PRGLILHV�DQG�H[SRUWV�SURWHLQV��SRVW�RIILFH��
O\VRVRPH �GLJHVWV�EUHDNV�GRZQ�PROHFXOHV�
PLWRFKRQGULD ��SRZHUKRXVH����FUHDWHV�HQHUJ\
QXFOHXV ��EUDLQ���FRQWUROV�WKH�FHOOV�IXQFWLRQV�
ULERVRPH �PDNH�SURWHLQV�
YDFXROH �VWRUHV�ZDWHU��QXWULHQW��HWF��

L�

D�

.QRZ�WKH�GLIIHUHQFH�EHWZHHQ�D�SODQW�FHOO�DQG�DQLPDO�FHOO��E�

3ODQW�FHOO $QLPDO�FHOO

�KDYH�D�FHOO�ZDOO �GR�QRW�KDYH�FHOO�ZDOO

�SODQW�FHOOV�IRUP�SODQWV �DQLPDO�FHOOV�IRUP�DQLPDOV

�KDYH�FKORURSODVWV �GR�QRW�KDYH�FKORURSODVWV

�KDYH�RQH�/$5*(�YDFXROH �KDYH�D�IHZ�VPDOO�YDFXROHV

�OHVV�PLWRFKRQGULD�WKDQ�DQLPDO�FHOOV �PRUH�PLWRFKRQGULD�WKDQ�SODQW�FHOOV�
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&HOO�'LYLVLRQ

&HOO�7KHRU\

5HFRJQL]H�DQG�XQGHUVWDQG�WKH���PDLQ�SRLQWV�XQGHU�WKH�FHOO�WKHRU\��
���DOO�FHOOV�FRPH�IURP�SUH�H[LVWLQJ�FHOOV
���FHOO�LV�WKH�EDVLF�XQLW�RI�OLIH
���DOO�OLYLQJ�RUJDQLVPV�DUH�PDGH�RI�RQH�RU�PRUH�FHOOV�

L�

D�

&HOO�F\FOH

:KDW�LV�WKH�FHOO�F\FOH"
 �OLIH�F\FOH�RI�D�FHOO

L�

:KDW�DUH�WKH���PDLQ�SKDVHV�VWDJHV�RI�WKH�FHOO�F\FOH"
�LQWHUSKDVH� �FHOO�OLYLQJ�LWV�OLIH
�GLYLVLRQ�SKDVH� �PLWRVLV���F\WRNLQHVLV

LL�

:KDW�LV�D�FHOO�GRLQJ�IRU�WKH�PDMRULW\�RI�LWV�OLIH"
�,W�LV�LQ�LQWHUSKDVH
�JURZLQJ
�UHSDLULQJ
�SUHSDULQJ�WR�GLYLGH��UHSOLFDWLQJ�LWV�'1$�

LLL�

E�

��

Wϱ�ZĞƉƌŽĚ͘�ZĞǀŝĞǁ
�ĞĐĞŵďĞƌ�ϯ͕�ϮϬϭϵ ϵ͗ϯϴ��D



�FDUU\LQJ�RXW�FHOO�IXQFWLRQV

.QRZ�ZKDW�LQWHUSKDVH LV��HVSHFLDOO\�WKH�IDFW�WKDW�LW�LV�VHSDUDWH�IURP�WKH�FHOO�GLYLVLRQ�SKDVHV��
6HH�DERYH

LY�

$VH[XDO�YV�6H[XDO�UHSURGXFWLRQ

:KDW�DUH�VLPLODULWLHV�DQG�GLIIHUHQFHV�RI�DVH[XDO�DQG�VH[XDO�UHSURGXFWLRQ"L�

$VH[XDO�5HSURGXFWLRQ 6H[XDO�5HSURGXFWLRQ�

6LPLODULWLHV �SURGXFH�RIIVSULQJ �SURGXFH�RIIVSULQJ

'LIIHUHQFHV �RQO\�QHHG�RQH�RUJDQLVP
�ODUJH�QXPEHU�RIIVSULQJ
�RIIVSULQJ�DUH�FORQHV�RU�
LGHQWLFDO�WR�SDUHQWV

�QHHG�WZR�RUJDQLVPV
�OHVV�RIIVSULQJ�DW�D�WLPH
�RIIVSULQJ�DUH�JHQHWLFDOO\�
GLIIHUHQW�IURP�SDUHQWV

:KDW�DUH�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�ERWK�DVH[XDO�DQG�VH[XDO�UHSURGXFWLRQ"LL�

$VH[XDO�5HSURGXFWLRQ 6H[XDO�5HSURGXFWLRQ�

�ĚǀĂŶƚĂŐĞƐ�
;ƉŽƐŝƚŝǀĞƐͿ

ͲĐĂŶ�ƌĞƉƌŽĚƵĐĞ�ĨĂƐƚ�
ͲŶŽ�ŶĞĞĚ�ƚŽ�ǁĂƐƚĞ�ƚŝŵĞ�
ĨŝŶĚŝŶŐ�Ă�ƉĂƌƚŶĞƌ
ͲŚŝŐŚĞƌ�ĐŚĂŶĐĞ�ŽĨ�ƐƵĐĐĞƐƐ�
ďĞĐĂƵƐĞ�ƚŚĞ�ŽĨĨƐƉƌŝŶŐ�ŝƐ�
ŝĚĞŶƚŝĐĂů�ƚŽ�ƉĂƌĞŶƚ͊
ͲƐƚĂǇ�ĐůŽƐĞ�ƚŽŐĞƚŚĞƌ�
;ƉƌŽƚĞĐƚŝŽŶͿ

ͲƚŚĞƌĞ�ŝƐ�ůŽƚƐ�ŽĨ�ŐĞŶĞƚŝĐ�ǀĂƌŝĂƚŝŽŶ
Ͳ ŽƌŐĂŶŝƐŵƐ�ĐĂŶ�ĂĚĂƉƚ�ĞĂƐŝĞƌ
�WZR�SDUHQWV�WR�WDNH�FDUH�RI�WKH�
RIIVSULQJ�

�ŝƐĂĚǀĂŶƚĂŐĞ
;ŶĞŐĂƚŝǀĞƐͿ�

ͲŶŽ�ŐĞŶĞƚŝĐ�ǀĂƌŝĂƚŝŽŶ͗�Ă�
ĚŝƐĞĂƐĞ�ĐŽƵůĚ�Ŭŝůů�Ăůů�ǀĞƌǇ�
ƋƵŝĐŬůǇ
ͲůŝƚƚůĞ�ƉŽƐƐŝďŝůŝƚǇ�ĨŽƌ�
ĂĚĂƉƚĂƚŝŽŶƐ�Žƌ�ĞǀŽůƵƚŝŽŶ
ͲĐĂŶ�ůĞĂĚ�ƚŽ�ŽǀĞƌĐƌŽǁĚŝŶŐ

ͲŶĞĞĚ�ƚǁŽ�ƉĂƌĞŶƚƐ�ǁŚŝĐŚ�ŵĞĂŶƐ�
ŵŽƌĞ�ƚŝŵĞ�ƚŽ�ĨŝŶĚ�ƚŚĞ�ƉĂƌƚŶĞƌ�
ͲĐŽŵƉůŝĐĂƚĞĚ͕�ǁŚŝĐŚ�ŵĞĂŶƐ�ŵŽƌĞ�
ĐĂŶ�ŐŽ�ǁƌŽŶŐ
ͲŶŽ�ŐƵĂƌĂŶƚĞĞ�ŽĨ�ƐƵĐĐĞƐƐ
ͲƚĂŬĞƐ�ŵŽƌĞ�ĞŶĞƌŐǇ�

5HFRJQL]H�WKH�IROORZLQJ�H[DPSOHV�RI�DVH[XDO�UHSURGXFWLRQ�

%LQDU\�ILVVLRQ� �OLNH�PLWRVLV��EXW�LQ�EDFWHULD��EHFDXVH�EDFWHULD�KDYH�D�VLQJOH��FLUFXODU�
FKURPRVRPH��
EXGGLQJ �WKH�QHZ�FHOO�LV�D�OLWWOH�
EXG
�ZKLFK�PHDQV�LW�LV�D�ORW�VPDOOHU�WKDQ�WKH�RULJLQDO�
VSRUXODWLRQ �SURGXFWLRQ�RI�VSRUHV��OLNH�����V�RI�OLWWOH��PLQL�PH
V��WR�EH�UHOHDVHG�DQG�JURZ�
ODWHU��
IUDJPHQWDWLRQ ��DND�UHJHQHUDWLRQ��D�QHZ�RUJDQLVP�JURZLQJ�IURP�D�SLHFH�RI�DQ�H[LVWLQJ�RQH
YHJHWDWLYH�SURSDJDWLRQ �JURZWK�RI�D�QHZ�SODQW�IURP�D�SLHFH�RI�DQ�H[LVWLQJ�SODQW��VWHP��OHDI��
URRW��UXQQHU��HWF��

�
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F�

&HOO�GLYLVLRQ�± PLWRVLV�DQG�F\WRNLQHVLV

:KDW�DUH�WKH���PDLQ�UHDVRQV�DV�WR�ZK\�FHOOV�GLYLGH"
���JURZWK�
���UHSDLU�
���UHSURGXFWLRQ�

L�

,OOXVWUDWH�DQG�H[SODLQ�WKH���GLIIHUHQW�SKDVHV�RI�PLWRVLV�

3URSKDVH� �FKURPRVRPHV�DUH�YLVLEOH��QXFOHDU�PHPEUDQH�GLVDSSHDUV
PHWDSKDVH GV�FKURPRVRPHV�OLQH�XS�DW�WKH�PLGGOH�RI�WKH�FHOO
DQDSKDVH �GV�FKURPRVRPHV�DUH�SXOOHG�DSDUW�
WHORSKDVH �QXFOHDU�PHPEUDQH�IRUPV�DURXQG�VV�FKURPRVRPHV��QHZ�QXFOHL�

�

LL�

G�





6HH�QRWHV�RU�IODVKFDUGV�IRU�SKDVH�SLFWXUHV���

8QGHUVWDQG�WKDW�WKH�ILQDO�SDUW�RI�WKH�GLYLVLRQ�SKDVH�LV�F\WRNLQHVLV��DQG�ZKDW�RFFXUV�GXULQJ�WKLV�
SKDVH�� �WKH F\WRSODVP�VSOLWV��DQG�QHZ�FHOO�PHPEUDQHV�IRUP�

LLL�

,GHQWLI\�WKH�HQG�UHVXOW�RI�PLWRVLV��W\SH�DQG�QXPEHU�RI�FHOOV���
<RX�JHW���LGHQWLFDO�FHOOV���VDPH�QXPEHU�RI�FKURPRVRPHV��

LY�

*DPHWH�IRUPDWLRQ�± PHLRVLV

:KDW�LV�WKH�SXUSRVH�RI�PHLRVLV"�7R�SURGXFH�KDSORLG�JDPHWHV��FHOOV�ZLWK�KDOI�RI�'1$�
:KDW�GRHV�LW�SURGXFH"�*DPHWHV��VSHUP�RU�HJJ�
:KHUH�GRHV�LW�RFFXU"�JRQDGV��WHVWHV�RU�RYDULHV�

L�

,OOXVWUDWH�DQG�H[SODLQ�WKH�GLIIHUHQW�SKDVHV�RI�PHLRVLV��
3URSKDVH�, FKURPRVRPHV�DSSHDU��QXFOHDU�PHPEUDQH�GLVDSSHDUV��
PHWDSKDVH�, KRPRORJRXV�SDLUV����GV�FKURPRVRPHV��OLQH�XS�DW�WKH�PLGGOH
DQDSKDVH�, KRPRORJRXV�SDLUV�DUH�SXOOHG�DSDUW
WHORSKDVH�, WZR�QHZ�QXFOHL��ZLWK�KDOI�RI�WKH�RULJLQDO�'1$

3URSKDVH�,, FKURPRVRPHV�DSSHDU��QXFOHDU�PHPEUDQH�GLVDSSHDUV�
PHWDSKDVH�,, GV�FKURPRVRPHV�OLQH�XS�DW�WKH�PLGGOH
DQDSKDVH�,, GV�FKURPRVRPHV�DUH�SXOOHG�DSDUW
WHORSKDVH�,, ���QHZ�QXFOHL�DUH�IRUPHG��HDFK�ZLWK�KDOI�RI�WKH�RULJLQDO�'1$��VV�FKURPRVRPHV��


6HH�QRWHV�DQG�IODVKFDUGV�IRU�SLFWXUHV�

LL�

,GHQWLI\�WKH�HQG�UHVXOW�RI�PHLRVLV��W\SH�DQG�QXPEHU�RI�FHOOV��
:H�JHW���KDSORLG�JDPHWHV
�KDOI�WKH�'1$�RI�RULJLQDO�FHOO
�VSHUP�RU�HJJ�FHOOV

LLL�

&RPSDUH�WKH�SURFHVVHV�RI�PLWRVLV�DQG�PHLRVLV��:KDW�DUH�VLPLODULWLHV"�:KDW�DUH�GLIIHUHQFHV"
�VLPLODULWLHV��ERWK�IRU�UHSURGXFWLRQ

�ERWK�KDSSHQ�WR�FHOOV�
�ERWK�LQYROYH�VSOLWWLQJ�UHSOLFDWHG�'1$��GV�FKURPRVRPHV�
�ERWK�XVH�WKH�30$7�VWDJHV���
��ERWK�VWDUW�ZLWK�RQH�FHOO

�GLIIHUHQFHV��PLWRVLV�HQGV�ZLWK���FHOOV��LGHQWLFDO���PHLRVLV�HQGV�ZLWK���FHOOV��JHQHWLFDOO\�GLIIHUHQW��
�PLWRVLV�JRHV�WKURXJK�30$7�RQFH��PHLRVLV�JRHV�WKURXJK�30$7�WZLFH
�PLWRVLV�RFFXUV�ZLOO�DOO�QRUPDO�KXPDQ�ERG\�FHOOV��PHLRVLV�RQO\�RFFXUV�ZLWK�KXPDQ��
JDPHWHV�VSHUP�DQG�HJJ��
�PLWRVLV�WKH�FHOOV�KDYH�WKH�VDPH�QXPEHU�RI�FKURPRVRPHV��PHLRVLV�WKH�FHOOV�PDGH�KDYH�
KDOI�WKH�QXPEHU�RI�FKURPRVRPHV

LY�

H�

+XPDQ�5HSURGXFWLYH�6\VWHPV

0DOH�UHSURGXFWLYH�V\VWHP

.QRZ�WKH�RYHUDOO�IXQFWLRQ�RI�WKH�PDOH�UHSURGXFWLRQ�V\VWHP��
�SURGXFH�VSHUP��DQG�WKHQ�WR�GHOLYHU�VSHUP

L�

%H�DEOH�WR�LGHQWLI\�DQG�GHVFULEH�WKH�IXQFWLRQ�RI�WKH�IROORZLQJ�VWUXFWXUHV�

%ODGGHU�KROGV�XULQH�
&RZSHU¶V�JODQG�SURGXFHV�VHPHQ�ZLWK�WKH�SURVWDWH�JODQG�DQG�VHPLQDO�YHVLFOH
HSLGLG\PLV�VWRUHV�VSHUP�XQWLO�HMDFXODWLRQ�
SHQLV�GHOLYHUV�VSHUP�LQ�VHPHQ�WR�WKH�IHPDOH
SURVWDWH�JODQG�SURGXFHV�VHPHQ�ZLWK�&RZSHU
V�JODQG�DQG�VHPLQDO�YHVLFOH
VFURWXP�KROGV�WKH�WHVWHV�RXWVLGH�RI�ERG\��LQ�SULPH�WHPSHUDWXUH�
VHPLQDO�YHVLFOH�SURGXFHV�VHPHQ�ZLWK�WKH�&RZSHU
V�JODQG�DQG�SURVWDWH�JODQG�
WHVWHV�PDOH�JRQDG��SURGXFH�VSHUP�DQG�WHVWRVWHURQH�
XUHWKUD�WUDQVSRUWV�WKH�VSHUP�LQ�VHPHQ�IURP�SURVWDWH�RXW�RI�WKH�SHQLV
YDV�GHIHUHQV�WUDQVSRUWV�VSHUP�IURP�WKH�HSLGLG\PLV�WR�WKH�XUHWKUD�
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,GHQWLI\�WKH�PDOH�VH[�KRUPRQH��WHVWRVWHURQH��

:KDW�DUH�LWV�HIIHFWV�RQ�WKH�PDOH�UHSURGXFWLYH�V\VWHP"�
�VWDUWV�VSHUP�SURGXFWLRQ
�UHVSRQVLEOH�IRU�WKH�PDOH�VHFRQGDU\�VH[�FKDUDFWHULVWLFV�

�

:KDW�VHFRQGDU\�VH[�FKDUDFWHULVWLFV�GRHV�LW�SURPRWH"
�KDLU�JURZWK��EHDUG��FKHVW��SXELF��DUPSLW�KDLU��RWKHU�ERG\�KDLU��
�HQODUJHPHQW�RI�WKH�$GDP
V�DSSOH��ORZHUV�YRLFH��
�SURPRWHV�PXVFOH�JURZWK�RYHU�IDW�JURZWK�

�

LLL�

)HPDOH�UHSURGXFWLYH�V\VWHP

.QRZ�WKH�RYHUDOO�IXQFWLRQ�RI�WKH�IHPDOH�UHSURGXFWLRQ�V\VWHP�
�PDWXUH�HJJ�FHOOV�LQ�RYDU\
�UHOHDVH�WKH�PDWXUH�HJJ�FHOO
�LI�LPSODQWDWLRQ�RFFXUV��QXUWXUH�WKH�GHYHORSLQJ�HPEU\R
�JLYH�ELUWK�

L�

%H�DEOH�WR�LGHQWLI\�DQG�GHVFULEH�WKH�IXQFWLRQ�RI�WKH�IROORZLQJ�VWUXFWXUHV�

%ODGGHU�KROG�VWRUHV�XULQH�
FHUYL[�PXVFXODU�RSHQLQJ�WR�WKH�XWHUXV�
RYDU\�KROGV�PDWXULQJ�HJJ�LQ�WKH�IROOLFOH�XQWLO�LW
V�UHOHDVHG
RYLGXFW��IDOORSLDQ�WXEHV��FRQQHFWV�WKH�RYDU\�WR�WKH�XWHUXV�
XWHUXV� LI�LPSODQWDWLRQ�RFFXUV��LW�ZLOO�KROG�WKH�GHYHORSLQJ�HPEU\R�
YDJLQD� LW
V�WKH�RSHQLQJ�WR�DOORZ�VSHUP�LQWR�WKH�IHPDOH�UHSURGXFWLYH�V\VWHP��RU�WR�DOORZ�
PHQVWUXDO�IOXLG�RU�D�GHYHORSHG�IHWXV�RXW���

�

LL�

,GHQWLI\�WKH�IHPDOH�VH[�KRUPRQHV���HVWURJHQ�DQG�SURJHVWHURQH��SURGXFHG�LQ�RYDU\�IURP�IROOLFOH��

:KDW�DUH�WKHLU�HIIHFWV�RQ�WKH�IHPDOH�UHSURGXFWLYH�V\VWHP"
�SURJHVWHURQH��KHOSV�PDLQWDLQ�WKH�HQGRPHWULXP
�HVWURJHQ��KHOSV�SURGXFH�DQG�PDLQWDLQ�WKH�HQGRPHWULXP��DQG�LV�UHVSRQVLEOH�IRU�VHFRQGDU\�
VH[�FKDUDFWHULVWLFV�

�

:KDW�VHFRQGDU\�VH[�FKDUDFWHULVWLFV�GR�WKH\�SURPRWH"
�KDLU�JURZWK��DUPSLW��OHJV��SXELF�KDLU��
�GHYHORSPHQW�RI�EUHDVWV�
�ZLGHQLQJ�WKH�KLSV�
�SURPRWHV�WKH�JURZWK�RI�IDW�RYHU�PXVFOH�

�

LLL�

.QRZ�ZKDW�RFFXUV�WKURXJKRXW�WKH�PHQVWUXDO�F\FOH
�a����GD\V��PRQWK�
�LQFOXGHV�PHQVWUXDWLRQ DQG�RYXODWLRQ�

7HUPV�WR�WDNH�QRWH�RI�DUH�
IROOLFOH�SURWHFWLYH�
VKHOO
�WKDW�VXUURXQGV�WKH�HJJ�LQ�WKH�RYDU\��

�UHVSRQVLEOH�IRU�HVWURJHQ�DQG�SURJHVWHURQH�IOXFWXDWLRQV�
RYXODWLRQ�ZKHQ�WKH�PDWXUH�HJJ�LV�UHOHDVHG�IURP�WKH�RYDU\

�a����GD\V�LQ�WKH�PLGGOH�RI�WKH�PHQVWUXDO�F\FOH�
PHQVWUXDWLRQ�WKH�VKHGGLQJ�RI�WKH�HQGRPHWULDO�OLQLQJ

�a����DW�WKH�EHJLQQLQJ�HQG��VWDUW�RI�PHQVWUXDWLRQ�PHDQV�D�QHZ�F\FOH�LV�VWDUWLQJ�
HQGRPHWULXP�WKH�LQQHU�OLQLQJ�RI�WKH�XWHUXV�

�

.QRZ�WKH�DSSUR[LPDWH�OHQJWK�RI�HDFK�VWDJH�DQG�WKH�ZKROH�F\FOH
�a����GD\V��ZHHN��RI�PHQVWUXDWLRQ�
�a��GD\V��ZHHN��ZLWK�WKH�LQFUHDVH�RI�HVWURJHQ
�a����GD\V�RI�RYXODWLRQ��SURJHVWHURQH�LQFUHDVH�DV�ZHOO�
�a�����GD\V��ZHHN��ZLWK�PDLQWHQDQFH�RI�KRUPRQHV��
�2QFH�KRUPRQHV�GURS��PHQVWUXDWLRQ�RFFXUV�DJDLQ��

�

LY�

E�

.QRZ�WKH�VWDJHV�WKDW�RFFXU�WKURXJKRXW�KXPDQ�GHYHORSPHQW�IURP�IHUWLOL]DWLRQ�WR�ELUWKF�



,QFOXGH�WHUPV�OLNH��
]\JRWH�QHZ�FHOO�WKDW�IRUPV�ZKHQ�WKH�QXFOHL�IXVH IURP�D�VSHUP�DQG�HJJ�FHOO

�QXFOHL�IXVH� �RQFH�WKH�WZR�KDSORLG�QXFOHL�IRUP�RQH�GLSORLG�QXFOHXV�
VSHUP�PDOH�KDSORLG�JDPHWH
HJJ�IHPDOH�KDSORLG�JDPHWH�
RYXODWLRQ�ZKHQ�WKH�PDWXUH�HJJ�FHOO�LV�UHOHDVHG�IURP�WKH�RYDU\�LQWR�WKH�RYLGXFW�

�UHDG\�IRU�IHUWLOL]DWLRQ�
IHUWLOL]DWLRQ�ZKHQ�D�VSHUP�FHOO�PHHWV�DQ�HJJ�FHOO��DQG�WKH�MRLQ�QXFOHL�
LPSODQWDWLRQ�IHUWLOL]HG�HJJ�FHOO�UHDFKHV�WKH�XWHUXV��DQG�ODWFKHV�RQWR�WKH�HQGRPHWULXP�
HPEU\R�LPSODQWHG�HJJ�FHOO��XQWLO�a��ZHHNV�
IHWXV�IURP�a��ZHHNV�XQWLO�IXOO\�GHYHORSHG��ELUWK�DURXQG���PRQWKV��
ODERXU� DFWLYH�DFW�RI�JLYLQJ�ELUWK�
ELUWK�WKH�H[LW�RI�WKH�IHWXV�IURP�WKH�XWHUXV��YLD�WKH�YDJLQD�

L�

,GHQWLI\�ZKDW�VHSDUDWHV�DQ�HPEU\R�IURP�D�IHWXV��
�ZKHQ�ERQH�GHYHORSV��LW�LV�FDOOHG�D�IHWXV��HPEU\RV�GR�QRW�KDYH�ERQH��

LL�

*HQHWLFV

.QRZ�WKH�PHDQLQJ��DQG�KRZ�WKH�IROORZLQJ�JHQHWLF�WHUPV�UHODWH�WR�HDFK�RWKHU�

7UDLW�FKDUDFWHULVWLF��H[��KDLU�FRORXU��H\H�FRORXU��KHLJKW��
JHQH�ORFDWHG�RQ�FKURPRVRPH��DQG�FRGH�IRU�WUDLWV�
FKURPRVRPHV� FRLOHG�XS�'1$�
KHUHGLW\�SDVVLQJ�RI�JHQHWLF�PDWHULDO�IURP�SDUHQWV�WR�RIIVSULQJ
KRPRORJRXV�SDLUV�WZR�GV�FKURPRVRPHV��SDLULQJ�XS�EDVHG�RQ�JHQHV

�RQH�LV�IURP�PRP��RQH�LV�IURP�GDG�
'1$�JHQHWLF�PDWHULDO�WKDW�FRGHV�IRU�WUDLWV�DQ�RUJDQLVP GLVSOD\V�
DOOHOH�YHUVLRQV�RI�JHQHV�WUDLWV

�WZR�YHUVLRQV��RQH�RQ�HDFK�KRPRORJRXV�SDLU

L�

D�

.QRZ�WKH�IROORZLQJ�EDVLF�JHQHWLF�FRQFHSWV

+RZ�PDQ\�FKURPRVRPHV�DUH�LQ�D�KXPDQ�FHOO"����

:KDW�LV�WKH�KDSORLG�QXPEHU"����KDOI�VHW��

:KDW�LV�WKH�GLSORLG�QXPEHU"�����IXOO�VHW��

L�

:KLFK�FKURPRVRPHV�DUH�WKH�VH[�FKURPRVRPHV"�;�DQG�\

:KDW�FRPELQDWLRQ�VH[�FKURPRVRPHV�FRGHV�IRU�WKH�PDOH�VH["��;\�

:KDW�FRPELQDWLRQ�RI�VH[�FKURPRVRPHV�FRGH�IRU�WKH�IHPDOH�VH["�;;�

LL�

+RZ�PDQ\�FKURPRVRPHV�GRHV�HDFK�SDUHQW�JLYH�WR�WKHLU�RIIVSULQJ"����LLL�

8QGHUVWDQG�WKH�GLIIHUHQFH�EHWZHHQ�GRPLQDQW�DQG�UHFHVVLYH�DOOHOHV��
�GRPLQDQW��WKLV�YHUVLRQ�RI�WKH�WUDLW�ZLOO�DOZD\V�EH�GLVSOD\HG�LI�WKH�DOOHOH�LV�SUHVHQW��
�UHFHVVLYH��WKLV�YHUVLRQ�RI�WKH�WUDLW�ZLOO�RQO\�EH�GLVSOD\HG�LI�WKHUH�LV�QR�RWKHU�DOOHOH�SUHVHQW��


'RPLQDQW�ZLOO�KLGH�UHFHVVLYH����

LY�

8QGHUVWDQG�WKH�GLIIHUHQFH�EHWZHHQ�JHQRW\SHV�DQG�SKHQRW\SHV
�JHQRW\SH��WKH�DOOHOHV�SUHVHQW�IRU�D�JHQH��WZR�OHWWHUV�
�SKHQRW\SH��WKH�DSSHDUDQFH�WKDW�LV�SURGXFHG�E\�WKH�JHQHV

8QGHUVWDQG�ZKDW�JHQRW\SHV��KHWHUR]\JRXV��KRPR]\JRXV�GRPLQDQW��KRPR]\JRXV�UHFHVVLYH��
ZLOO�SURGXFH�D�GRPLQDQW�RU�UHFHVVLYH�SKHQRW\SH
�+HWHUR]\JRXV��WZR�GLIIHUHQW�DOOHOHV��(H��� GLVSOD\�GRPLQDQW�SKHQRW\SH
�+RPR]\JRXV�GRP��WZR�GRPLQDQW�DOOHOHV��((��� GLVSOD\�GRPLQDQW�SKHQRW\SH
�KRPR]\JRXV�UHF���WZR�UHFHVVLYH�DOOHOHV��HH��� GLVSOD\�UHFHVVLYH�SKHQRW\SH�

�

Y�

E�

��



8QGHUVWDQG�KRZ�WR�XVH�D�3XQQHWW�VTXDUH�WR�SUHGLFW�WKH�SRVVLEOH�JHQRW\SHV�DQG�SKHQRW\SHV�RI�RIIVSULQJ��F�

9RFDEXODU\
$OOHOH�

$QDSKDVH�

$VH[XDO�UHSURGXFWLRQ�

&HOO�F\FOH�

&KURPRVRPHV�

&\WRNLQHVLV�

'LSORLG��

'1$�

'RPLQDQW��

(PEU\R�

(QGRPHWULXP��

(VWURJHQ�

)HUWLOL]DWLRQ�

)HWXV�

*DPHWH�

*HQHV�

*HQHWLF�GLYHUVLW\��

*HQRW\SH�

+DSORLG�

+HUHGLW\�

+HWHUR]\JRXV��

+RPRORJRXV�3DLU�

+RPR]\JRXV�

+RUPRQH�

,QWHUSKDVH��

0LWRVLV�

0HLRVLV�

0HQVWUXDO�F\FOH�

0HQVWUXDWLRQ�

0HWDSKDVH�



2YXODWLRQ��

3KHQRW\SH�

3URJHVWHURQH�

3URSKDVH�

3XQQHWW�6TXDUH�

5HFHVVLYH�

6H[�OLQNHG�WUDLW�

6H[XDO�UHSURGXFWLRQ��

7HORSKDVH�

7HVWRVWHURQH�

7UDLW��

=\JRWH��
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