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$�9LHZ�RI�/LIH
%LR������/HFWXUH��

6SULQJ�����



�

2XWOLQH

z 'HILQH�/LIH
z &HOOV

z %LRORJLFDO�2UJDQL]DWLRQ�±
(PHUJHQW�SURSHUWLHV

z 0DWHULDOV�DQG�(QHUJ\

z 5HSURGXFWLRQ�DQG�
'HYHORSPHQW

z $GDSWDWLRQV�DQG�1DWXUDO�
6HOHFWLRQ

z (FRV\VWHPV
z 1XWULHQW�F\FOLQJ�DQG�HQHUJ\�
IORZ

z &ODVVLILFDWLRQ
z %LRGLYHUVLW\�

z 2UJDQL]DWLRQ

z 7KH�6FLHQWLILF�0HWKRG
z 2EVHUYDWLRQ
z +\SRWKHVLV
z 'DWD
z &RQFOXVLRQ
z 6FLHQWLILF�7KHRU\



�

'HILQLQJ�/LIH
z /LYLQJ�WKLQJV�

z &RPSULVHG�RI�WKH�VDPH�FKHPLFDO�HOHPHQWV��H�J��
&DUERQ��+\GURJHQ��1LWURJHQ�DQG�2[\JHQ

z 2EH\�WKH�VDPH�SK\VLFDO�DQG�FKHPLFDO�ODZV

z /LYLQJ�RUJDQLVPV�FRQVLVW�RI�FHOOV �8QLFHOOXODU�RU�0XOWL�
FHOOXODU��
z 7KH�FHOO LV�WKH�EDVLF�VWUXFWXUDO�DQG�IXQFWLRQDO�XQLW�RI�DOO�
OLYLQJ�WKLQJV�H�J��SODQWV��DQLPDOV��DQG�IXQJXV

z &HOOV�DUH�SURGXFHG�IURP�SUHH[LVWLQJ�FHOOV
z &HOOV�DUH�WKH�VPDOOHVW�XQLWV�WKDW�SHUIRUP�DOO�YLWDO�
SK\VLRORJLFDO�IXQFWLRQV

 !�WKDW¶V�WKH�&(//�7+(25<



7ZR�W\SHV�RI�&HOOV
z 3URNDU\RWLF

z 12�QXFOHXV�

z 1R�PHPEUDQH� ERXQG�RUJDQHOOHV

z 6LPSOHU��VPDOOHU��ROGHU

z %DFWHULD�DQG�$UFKDHD

z (XNDU\RWLF

z +$6�D�QXFOHXV�DQG

PHPEUDQH�ERXQG�RUJDQHOOHV

z 0RUH�FRPSOH[��ODUJHU��QHZHU

z 3ODQWV��$QLPDO��)XQJL��3URWLVWV

z 5HPHPEHU«��ERWK�W\SHV�KDYH�'1$��JHQHV��

DQG�DUH�$/,9(�



'HILQLQJ�/LIH

z /LYLQJ�WKLQJV�DUH�RUJDQL]HG�

z 0ROHFXOHV��ZKLFK�DUH�PDGH�RI�DWRPV�

z 0ROHFXOHV��Æ 2UJDQHOOHV

z 2UJDQHOOHV�Æ &HOOV

z &HOOV�Æ 7LVVXHV

z 7LVVXHV�Æ 2UJDQV��

z 2UJDQV��Æ 2UJDQLVP



z 2UJDQL]DWLRQ�RI�/LYLQJ�WKLQJV��FRQW���

z 2UJDQLVPV��Æ 3RSXODWLRQV

z 3RSXODWLRQV��Æ &RPPXQLWLHV

z &RPPXQLWLHV��Æ (FRV\VWHPV

z (FRV\VWHPV�Æ %LRVSKHUH

'HILQLQJ�/LIH



��

'HILQLQJ�/LIH�

z (DFK�OHYHO�RI�RUJDQL]DWLRQ�LV�PRUH�FRPSOH[�WKDQ�WKH�
OHYHO�SUHFHGLQJ�LW���(DFK�OHYHO�RI�RUJDQL]DWLRQ�KDV�
(PHUJHQW�3URSHUWLHV

z (PHUJHQW�SURSHUWLHV�
z ,QWHUDFWLRQV�EHWZHHQ�WKH�SDUWV�PDNLQJ�XS�WKH�ZKROH�
z $OO�HPHUJHQW�SURSHUWLHV�IROORZ�WKH�ODZV�RI�SK\VLFV�
DQG�FKHPLVWU\�



��

/HYHOV�RI�%LRORJLFDO�
2UJDQL]DWLRQ�)LJ����

2UJDQ
&RPSRVHG�RI�WLVVXHV�IXQFWLRQLQJ� WRJHWKHU�IRU�D�VSHFLILF� WDVN

7LVVXH
$�JURXS�RI�FHOOV�ZLWK�D�FRPPRQ�VWUXFWXUH�DQG�IXQFWLRQ

&HOO
7KH�VWUXFWXUDO�DQG�IXQFWLRQDO�XQLW�RI�DOO�OLYLQJ�WKLQJV

0ROHFXOH
8QLRQ�RI�WZR�RU�PRUH�DWRPV�RI�WKH�VDPH�RU�GLIIHUHQW�HOHPHQWV

$WRP
6PDOOHVW�XQLW�RI�DQ�HOHPHQW�FRPSRVHG�RI�HOHFWURQV��SURWRQV��

DQG�QHXWURQV

%LRVSKHUH
5HJLRQV�RI�WKH�(DUWK¶V�FUXVW��ZDWHUV��DQG�
DWPRVSKHUH� LQKDELWHG�E\�OLYLQJ�WKLQJV

(FRV\VWHP�
$�FRPPXQLW\�SOXV�WKH�SK\VLFDO�HQYLURQPHQW

&RPPXQLW\
,QWHUDFWLQJ�SRSXODWLRQV� LQ�D�SDUWLFXODU�DUHD

3RSXODWLRQ
2UJDQLVPV�RI�WKH�VDPH�VSHFLHV�LQ�D�SDUWLFXODU�DUHD

2UJDQLVP
$Q�LQGLYLGXDO��FRPSOH[�LQGLYLGXDOV�FRQWDLQ�RUJDQ�V\VWHPV

2UJDQ�6\VWHP
&RPSRVHG�RI�VHYHUDO�RUJDQV�ZRUNLQJ�WRJHWKHU



��

/LYLQJ�7KLQJV�$UH�

z 2UJDQL]HG�

z (QHUJHWLF ± /LYLQJ�WKLQJV�$FTXLUH�	�3URFHVV�
)RRG�UHTXLUHG�WR�PDLQWDLQLQJ�RUJDQL]DWLRQ�DQG�
FRQGXFWLQJ�OLIH�VXVWDLQLQJ�SURFHVVHV

z 5HVSRQVLYH�/LYLQJ�WKLQJV�LQWHUDFW ZLWK�WKH�
HQYLURQPHQW�DQG�UHVSRQG WR�FKDQJHV�LQ�WKH�
HQYLURQPHQW

z 5HSURGXFWLYH���/LYLQJ�WKLQJV�5HSURGXFH�DQG�
'HYHORS

z $GDSWHG���/LYLQJ�WKLQJV�UHVSRQG�WR�HQYLURQPHQWDO�
FKDQJHV�E\�GHYHORSLQJ�QHZ�DGDSWDWLRQV



��

$GDSWDWLRQ

z $Q\�PRGLILFDWLRQ�WKDW�
PDNHV�DQ�RUJDQLVP�PRUH�
VXLWHG�WR�LWV�ZD\�RI�OLIH

z +RZHYHU��RUJDQLVPV�YHU\�
VLPLODU�DW�EDVLF�OHYHO
z 6XJJHVWV�OLYLQJ�WKLQJV�
GHVFHQGHG�IURP�VDPH�
DQFHVWRU

z 'HVFHQW�ZLWK�
PRGLILFDWLRQ�� (YROXWLRQ

z &DXVHG�E\�QDWXUDO�
VHOHFWLRQ

6RPH�SODQWV�ZLWKLQ�D�SRSXODWLRQ�H[KLELW�YDULDWLRQ�LQ�OHDI�VWUXFWXUH�

'HHU�SUHIHU�D�GLHW�RI�VPRRWK�OHDYHV�RYHU�KDLU\�OHDYHV��3ODQWV�ZLWK
KDLU\�OHDYHV�UHSURGXFH�PRUH�WKDQ�RWKHU�SODQWV�LQ�WKH�SRSXODWLRQ�

*HQHUDWLRQV�ODWHU��PRVW�SODQWV�ZLWKLQ�WKH�SRSXODWLRQ�KDYH�KDLU\
OHDYHV��DV�VPRRWK�OHDYHV�DUH�VHOHFWHG�DJDLQVW�



(YROXWLRQ��WKH�8QLI\LQJ�&RQFHSW������
RI�%LRORJ\�

z 'HVSLWH�GLYHUVLW\��RUJDQLVPV�VKDUH�WKH�
VDPH�EDVLF�FKDUDFWHULVWLFV�
z &RPSRVHG�RI�FHOOV�RUJDQL]HG�LQ�D�VLPLODU�
PDQQHU

z 7KHLU�JHQHV�DUH�FRPSRVHG�RI�'1$�

z &DUU\�RXW�WKH�VDPH�PHWDEROLF�UHDFWLRQV�WR�
DFTXLUH�HQHUJ\�

z 7KLV�VXJJHVWV�WKDW�WKH\�DUH�GHVFHQGHG�
IURP�D�FRPPRQ�DQFHVWRU

��



��

2UJDQL]DWLRQ�RI�WKH�%LRVSKHUH

%LRVSKHUH � ]RQH�RI�DLU��ODQG��DQG�ZDWHU�ZKHUH�
RUJDQLVPV�H[LVW

z 3RSXODWLRQ � 0HPEHUV�RI�D�VSHFLHV�ZLWKLQ�DQ�DUHD

z &RPPXQLW\ � $�ORFDO�FROOHFWLRQ�RI�LQWHUDFWLQJ�
SRSXODWLRQV

z (FRV\VWHP ± $�FRPPXQLW\�SOXV�LWV�SK\VLFDO�
HQYLURQPHQW

z +RZ�FKHPLFDOV�DUH�F\FOHG�DQG�UH�XVHG�E\�
RUJDQLVPV

z +RZ�HQHUJ\�IORZV��IURP�SKRWRV\QWKHWLF�SODQWV�WR�WRS�
SUHGDWRUV



��

(FRV\VWHPV��7ZR�PDMRU�G\QDPLF�SURFHVVHV
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KHDW

KHDW

KHDW

KHDW

VRODU
HQHUJ\

&KHPLFDO� F\FOLQJ

(QHUJ\�IORZ

KHDW

R 1XWULHQW�F\FOLQJ

R )ORZ�RI�HQHUJ\



��

&ODVVLILFDWLRQ

z %LRGLYHUVLW\ LV�WKH�WRWDO�QXPEHU�RI�VSHFLHV��WKH�
YDULDELOLW\�RI�WKHLU�JHQHV��DQG�WKH�FRPPXQLWLHV�LQ�
ZKLFK�WKH\�OLYH��
z $EXQGDQFH�RI�VSHFLHV�HVWLPDWHG�DERXW����PLOOLRQ�

z ��PLOOLRQ�VSHFLHV�KDYH�EHHQ�LGHQWLILHG�DQG�QDPHG

z 7D[RQRP\�
z 'LVFLSOLQH�RI�LGHQWLI\LQJ�DQG�FODVVLI\LQJ�RUJDQLVPV�
DFFRUGLQJ�WR�FHUWDLQ�UXOHV

z +LHUDUFKLFDO�OHYHOV��WD[D��EDVHG�RQ�K\SRWKHVL]HG�
HYROXWLRQDU\�UHODWLRQVKLSV



��

&ODVVLILFDWLRQ�&DWHJRULHV

z 0RGHUQ�WD[RQRPLVWV�XVH�WKH�IROORZLQJ�FODVVLILFDWLRQ�
z 'RPDLQ�± �3URNDU\RWH��$UFKHD��(XNDU\RWH�
z 'RPDLQ ± RQH�RU�PRUH�NLQJGRPV
z .LQJGRP ± RQH�RU�PRUH�SK\OD
z 3K\OXP ± RQH�RU�PRUH�FODVVHV
z &ODVV ± RQH�RU�PRUH�RUGHUV
z 2UGHU ± RQH�RU�PRUH�IDPLOLHV
z )DPLO\ ± RQH�RU�PRUH�JHQHUD
z *HQXV ± RQH�RU�PRUH�VSHFLHV
z 6SHFLHV ± PRVW�VSHFLILF
z 'HDU�� .LGV�± 3OD\�± &KHVV�± 2Q�± )XQQ\�± *UHHQ� 6TXDUHV

z /HYHOV�RI�FODVVLILFDWLRQ�DUH�IURP�PRVW�LQFOXVLYH�WR�OHDVW�
LQFOXVLYH�
z $�OHYHO��H�J��SK\OXP��LQFOXGHV�PRUH�VSHFLHV�WKDQ�WKH�OHYHO�EHORZ�LW�
�H�J��FODVV���DQG�IHZHU�VSHFLHV�WKDQ�WKH�RQH�DERYH�LW��H�J��
NLQJGRP�



([DPSOH��7D[RQRP\�RI�%HDUV
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7D[RQRP\��%LQRPLDO�6\VWHP

z 0LG�HLJKWHHQWK�FHQWXU\��/LQQDHXV
GHYHORSHG�WKH�ELQRPLDO�V\VWHP�RI�QRPHQFODWXUH

z 8QLYHUVDO

z /DWLQ�EDVHG
z )LUVW�ZRUG�UHSUHVHQWV�JHQXV RI�RUJDQLVP�H�J��+RPR

z 6HFRQG�ZRUG�LV�VSHFLILF�HSLWKHW RI�D�VSHFLHV�ZLWKLQ�
WKH�JHQXV�H�J��6DSLHQV

z $OZD\V�LWDOLFL]HG�DV�D�*HQXV�VSHFLHV �+RPR�VDSLHQV�

z *HQXV�PD\�EH�DEEUHYLDWHG�H�J��+��VDSLHDQV�RU
(VFKHULFKLD�&ROL�DV�(��&ROL

z *HQXV�QDPH�FDQ�EH�XVHG�DORQH�WR�UHIHU�WR�D�JURXS�RI�
UHODWHG�VSHFLHV�Æ 8UVXV � %URZQ�EHDU



��

/HYHOV�RI�&ODVVLILFDWLRQ
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6FLHQWLILF�1DPHV

z %LQRPLDO�QRPHQFODWXUH �WZR�ZRUG�QDPHV��
XVHG�WR�DVVLJQ�HDFK�RUJDQLVP�ZLWK�WZR�SDUW�QDPH�
H�J��+RPR�6DSLHQV

z 8QLYHUVDO

z /DWLQ�EDVHG
z )LUVW�ZRUG�UHSUHVHQWV�JHQXV RI�RUJDQLVP�H�J��+RPR

z 6HFRQG�ZRUG�LV�VSHFLILF�HSLWKHW RI�D�VSHFLHV�ZLWKLQ�
WKH�JHQXV�H�J��6DSLHQV

z $OZD\V�LWDOLFL]HG�DV�D�*HQXV�VSHFLHV �+RPR�VDSLHQV�

z *HQXV�PD\�EH�DEEUHYLDWHG�H�J��(VFKHULFKLD�&ROL�DV�(��
&ROL



��

'RPDLQV

z %DFWHULD
z 0LFURVFRSLF�XQLFHOOXODU�SURNDU\RWHV

z .LQJGRPV�VWLOO�EHLQJ�ZRUNHG�RXW

z $UFKDHD
z %DFWHULD�OLNH�XQLFHOOXODU�SURNDU\RWHV
z ([WUHPH�DTXDWLF�HQYLURQPHQWV

z .LQJGRPV�VWLOO�EHLQJ�ZRUNHG�RXW

z (XNDU\D
z (XNDU\RWHV�± )DPLOLDU�RUJDQLVPV

z )RXU�NLQJGRPV��3URWLVWD��3ODQWDH��)XQJL��$QLPDOLD

0HWKDQRVDUFLQD�PD]HL�� DQ�DUFKDHRQ

(VFKHULFKLD�FROL��D�EDFWHULXP



KWWSV���HQ�ZLNLSHGLD�RUJ�ZLNL�7LPHOLQHBRIBWKHBHYROXWLRQDU\BKLVWRU\BRIBOLIH



��

(YROXWLRQDU\�7UHH�RI�/LIH

%$&7(5,$

$5&+$($

(8.$5<$

3URWLVWV

FRPPRQ
DQFHVWRU
�ILUVW�FHOOV�

FHOO�ZLWK�QXFOHXV

3DVW
7LPH

3UHVHQW

3KRWRV\QWKHWLF
SURWLVW

+HWHURWURSKLF
3URWLVW�

3ODQWV

)XQJL

$QLPDOV
FRPPRQ�DQFHVWRU
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7KH�(XNDU\RWH�.LQJGRPV

.,1*'20��)XQJL

&RSULQXV��D�VKDJJ\�PDQH�PXVKURRP

3URWLVWV

3DUDPHFLXP��D�XQLFHOOXODU�SURWR]RDQ

� 0ROGV��PXVKURRPV��\HDVWV�
DQG�ULQJZRUPV

� 0RVWO\�PXOWLFHOOXODU�ILODPHQWV�ZLWK
VSHFLDOL]HG��FRPSOH[�FHOOV

� $EVRUE�IRRG�

� $OJDH��SURWR]RDQV�
VOLPH�PROGV��DQG
ZDWHU�PROGV

� &RPSOH[�VLQJOH�FHOO
�VRPHWLPHV� ILODPHQWV�
FRORQLHV��RU�HYHQ
PXOWLFHOOXODU�

� $EVRUE��SKRWRV\QWKHVL]H�
RU�LQJHVW�IRRG�����P

.,1*'20��3ODQWV

U

9XOSHV��D�UHG�IR[

.,1*'20��$QLPDOV

� &HUWDLQ�DOJDH��PRVVHV��IHUQV�
FRQLIHUV��DQG�IORZHULQJ�SODQWV

� 0XOWLFHOOXODU��XVXDOO\�ZLWK
VSHFLDOL]HG�WLVVXHV�
FRQWDLQLQJ�FRPSOH[�FHOOV

� 3KRWRV\QWKHVL]H�IRRG

� 6SRQJHV��ZRUPV��LQVHFWV�
ILVKHV��IURJV��WXUWOHV�
ELUGV��DQG�PDPPDOV

� 0XOWLFHOOXODU�ZLWK
VSHFLDOL]HG�WLVVXHV
FRQWDLQLQJ�FRPSOH[�FHOOV

� ,QJHVW�IRRG



��

7KH�6FLHQWLILF�0HWKRG
z 6FLHQWLILF�PHWKRG�LV�D�VWDQGDUG�VHULHV�RI�VWHSV�LQ�JDLQLQJ�QHZ�

NQRZOHGJH�WKURXJK�UHVHDUFK�

�� %HJLQV�ZLWK�REVHUYDWLRQ

�� +\SRWKHVLV
� $�WHQWDWLYH�H[SODQDWLRQ�IRU�ZKDW�ZDV�REVHUYHG��GHYHORSHG�WKURXJK�

LQGXFWLYHO\�UHDVRQLQJ�WR�FRPELQH�LVRODWHG�IDFWV�LQWR�D�FRKHVLYH�
ZKROH

�� ([SHULPHQWDWLRQ
� 3XUSRVH�LV�WR�FKDOOHQJH�WKH�K\SRWKHVLV��'HVLJQHG�WKURXJK�

GHGXFWLYHO\�UHDVRQLQJ�IURP�JHQHUDO�WR�VSHFLILF��³LI��WKHQ´�ORJLF�

� FRQWURO�JURXS DQG�DQ�H[SHULPHQWDO�JURXS

�� 5HVXOWV�RU�'DWD

�� 7KH�UHVXOWV�DUH�DQDO\]HG DQG�LQWHUSUHWHG

�� &RQFOXVLRQV DUH�ZKDW�WKH�VFLHQWLVW�WKLQNV�FDXVHG�WKH�



&RS\ULJKW���0F*UDZ�+LOO� (GXFDWLRQ�� 3HUPLVVLRQ� UHTXLUHG� IRU�UHSURGXFWLRQ� RU�GLVSOD\�

+\SRWKHVLV��
+\SRWKHVLV��
+\SRWKHVLV��

+\SRWKHVLV��
+\SRWKHVLV��

+\SRWKHVLV��

3RWHQWLDO
K\SRWKHVHV

2EVHUYDWLRQ

3UHGLFWLRQ ([SHULPHQW
5HMHFW
K\SRWKHVLV��

5HMHFW
K\SRWKHVLV��([SHULPHQW3UHGLFWLRQ

5HPDLQLQJ
SRVVLEOH
K\SRWKHVHV

/DVW�
UHPDLQLQJ
SRVVLEOH
K\SRWKHVLV 0RGLI\�K\SRWKHVLV

3UHGLFWLRQV

([SHULPHQW�� ([SHULPHQW�� ([SHULPHQW�� ([SHULPHQW��

3UHGLFWLRQV
FRQILUPHG

&RQFOXVLRQ
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6FLHQWLILF�7KHRU\

z 6FLHQWLILF�7KHRU\�

z -RLQV�WRJHWKHU�WZR�RU�PRUH�UHODWHG�K\SRWKHVHV

z 6XSSRUWHG�E\�EURDG�UDQJH�RI�REVHUYDWLRQV��
H[SHULPHQWV��DQG�GDWD

z 6FLHQWLILF�3ULQFLSOH���/DZ�

z :LGHO\�DFFHSWHG�VHW�RI�WKHRULHV

z 1R�VHULRXV�FKDOOHQJHV�WR�YDOLGLW\



7KHPHV�WKDW�8QLI\�%LRORJ\
� (YROXWLRQ�a�ELRORJ\¶V�FRUH�WKHPH��GLIIHUHQWLDO�UHSURGXFWLYH�

VXFFHVV

� (PHUJHQW�3URSHUWLHV a�KLHUDUFK\�RI�OLIH

� 7KH�&HOO a�DOO�RUJDQLVP¶V�EDVLF�VWUXFWXUH

� +HULWDEOH�,QIRUPDWLRQ a�'1$

� 6WUXFWXUH�	�)XQFWLRQ a�IRUP�DQG�IXQFWLRQ

� (QYLURQPHQWDO�,QWHUDFWLRQ a�RUJDQLVPV�DUH�RSHQ�V\VWHPV

� 5HJXODWLRQ�a�IHHGEDFN�PHFKDQLVPV

� (QHUJ\�	�/LIH a�IORZ�RI�HQHUJ\�IURP�VXQOLJKW�WR�SURGXFHUV�WKHQ�

FRQVXPHUV

� 8QLW\�	�'LYHUVLW\ a�XQLYHUVDO�JHQHWLF�FRGH

� 6FLHQWLILF�,QTXLU\ a�REVHUYDWLRQ��WHVWLQJ��UHSHDWDELOLW\

� 6FLHQFH��7HFKQRORJ\�	�6RFLHW\ a�IXQFWLRQV�RI�RXU�ZRUOG


