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$W( [ SHEMRQV LQ ( GXFDMRQ Z H EHIHYH WMDWBDWIQI H WQGV
IDUEH\ RQG WWH FOWRRP Z D@ 7KDW/ Z K\ Z H LH WU@IG \R
LOWRGXFH RXU %DFNSDFN ViKH 3DUNV  LQMDVIYH  GHVLI QHG R

LJ QA WXGHQW FXURMW DQG ®RYH |RUVKH J UHDWRXVBRRU/

Z KI®! IRWHUQ] D GHHSHU XQGHUAMDQGLQ) Rl RXU QDVIRQDOSDUNV

. MK %DFNSDFN WH 3DUNV  HGXFDVRU/ KDYH WH XQITXH
RSSRUMXQIW VR FXUDW DQG SDFN  HQIDJLQJ DPVIYIVHV LOVR
EDFNSDFNV P DNLQJ IMHDVIHUVKDQ HYHU | RUMMXGHQW VR FKHFN
RXWDQG H[ S&RWH VKH Z RQGHWY RI RXU QDVMRQDOSDUNV ) LRP
KDQGV RQ VFLHQFH H[ SHUP HQW VR Z L@@ H VFDYHQJ HUKXQW
HDFK DPVYIW LV FDUHIX@ FLDIVMG VR LP P HUH \WXGHQW LQ ViKH
EHDXW KMRU  DQG QDWILDOZ RQGHW/ Rl VIKHVH WHDVXUHG

O@QGVFDSHV

~RIQ XV 1O HP SRZ HUQJ VKKH OH[ WJ HQHUDMRQ RI SDUN
HOWXVIDVW DQG FRQVHUYDAWRQIMW DV VKH\ HP EDWN RQ
XQIRW HWRE®! BIDUDIQ] DGYHQWUHV LQ RXUQDMRQV P RWV
FKHUVKHG QDWIDOVSDFHV @ WK %DFNSDFN VIKH 3DUNV ~ VKH
NRXUDH\ VR GLVFRYHU EHJILQV Z WK VKH WWUD RI D EDFNSDFN
WADS DQG VKH SRWIELDAHV | RUHGXFDWRQDOH] SGRUDVRQ DUH

HOGBIW
ZZZ H[SHGLWLRQVLQHGXFDWLRQ RU]J




6WHS $VN IRU 'RQDWLRQV RI %DFNSDFNV DQG &0OHDQ 7KHP 8S

e SHDFK RXW WR SDUHQWYV ORFDO EXVLQHVVHV RU WKH VFKRR
RI JHQWO\ XVHG EDFNSDFNV

e QVSHFW WKH GRQDWHG EDFNSDFNV IRU DQ\ GDPDJH RU H[FH

6WHS 3ULQW WKH $FWLYLW\ &DUGYV DQG /DPLQDWH

e 3UHSDUH DFWLYLW\ FDUGY WKDW GHWDLO HDFK RI WKH HGXF
LQ WKH EDFNSDFNYV

e 3ULQW WKHVH DFWLYLW\ FDUGY RQ GXUDEOH FDUGVWRFEN SDS

e /DPLQDWH WKH DFWLYLW\ FDUGVY WR SURWHFW WKHP IURP ZH

6WHS 3XW &DUGYV RQ 5LQJV

e +tROH SXQFK HDFK ODPLQDWHG DFWLYLW\ FDUG

e 8VH ULQJV RU ]JLS WLHVY WR VHFXUH WKH FDUGY WRJHWKHU F
DFWLYLW\

6WHS 3XUFKDVH RU &ROOHFW WKH ODWHULDOV 1HHGHG IRU W

e &UHDWH D OLVW RI PDWHULDOV UHTXLUHG IRU HDFK DFWLYL

e *DWKHU DOO WKH QHFHVVDU\ PDWHULDOV IRU HDFK DFWLYLW
PDJQLI\LQJ JODVVHV VNHWFKERRNV URFNV FOD\ IODVKOLJK

6WHS 3XW ODWHULDOV LQ =LSORFN %DJV

e 2UJDQL]H WKH PDWHULDOV IRU HDFK DFWLYLW\ LQWR VHSDUD

e (QVXUH WKDW HDFK EDJ FRQWDLQV DOO WKH QHFHVVDU\ PDW
WR DFFHVV DQG XVH WKHP

6WHS $WWDFK WKH 1DWLRQDO 3DUN 7DJ WR WKH 2XWVLGH RI

e &UHDWH RU SULQW D 1DWLRQDO 3DUN WKHPHG WDJ WKDW LG
%DFNSDFN WKH 3DUN SURJUDP

e SWWDFK WKLV WDJ VHFXUHO\ WR WKH RXWVLGH RI WKH ]JLSOR




$FWLYLW\ 6DQG 'XQH )RUPDWLRQ DQG 6WDELOL]J]DWLRQ /DE
ODWHULDOV

E ) 114 ©f
&RQWDLQHUYV

. DWHU <

9DULRXV REMHFWYV 'Aﬁ@f 80

HJ VKHOOV URENV

« 1DWLYH SODQW VHHGYV

JQVWUXFWLRQV

&UHDWH VPDOO VDQG GXQHV LQ FRQWDLQHUYV

6LPXODWH HURVLRQ E\ SRXULQJ ZDWHU JHQWO\ RQ VRPH GXQHYV

'LVFXVV KRZ QDWLYH SODQWYV FDQ VWDELOL]H GXQHV DQG KDYH

$FWLYLWWHD 7XUWOH 1HVWLQJ 6LPXODWLRQ

ODWHULDOV

e 6DQG

e 30DVWLF VHD WXUWOH PRGHOV RU GUDZLQJV

e BWLFNV

e (JJV PDUEOHV RU EHDGYV

 QVWUXFWLRQV
&QUHDWH D PRFN VHD WXUWOH QHVW RQ WKH VDQG
30DFH SODVWLF VHD WXUWOH PRGHOV RU GUDZLQJV QHDU WKH ¢
'LVFXVV WKH OLIH F\FOH RI VHD WXUWOHYV DQG WKHLU QHVWLQJ
WKH QHVWLQJ SURFHVV ZLWK VWLFNV DQG SODFLQJ HJJV PDUEO

$FWLYLWALVWRULFDO 5HVWRUDWLRQ 'HVLJQ

ODWHULDOV

e ,PDJHV RI KLVWRULFDO VWUXFWXUHV RQ &XPEHUODQG ,VODQG

e '"UDZLQJ PDWHULDOV

« 8DUGERDUG RU FUDIW PDWHULDOV

,QVWUXFWLRQV
6KRZ VWXGHQWY LPDJHV RI KLVWRULFDO VWUXFWXUHV RQ &XPEFH
$VVLIQ WKHP WKH WDVN RI GHVLJQLQJ D PRGHO RI D UHVWRUHG
PDWHULDOV DQG FUDIW VXSSOLHYV

$FWLYLWLOG +RUVH (FRORJ\ 6WXG\

ODWHULDOV

« 3KRWRV RU GUDZLQJV RI ZLOG KRUVHYV

e 3DSHU

« ODUNHUV

e« SWWHDUFK PDWHULDOV

,QVWUXFWLRQV
,QWURGXFH VWXGHQWY WR WKH ZLOG KRUVHV Rl &XPEHUODQG ,V
+DYH VWXGHQWY FUHDWH IDFW VKHHWY RU UHSRUWY RQ WKHVH
KDELWDW DQG LPSRUWDQFH WR WKH LVODQG V HFRV\VWHP



$SFWLYLW\ ,QYDVLYH 6SHFLHV ,GHQWLILFDWE.Q } ilﬂ- ©f

ODWHULDOV <
e 3LFWXUHV RU VDPSOHV RI LQYDVLYH VSHFEM @f 80
e JLHOG *XLGHV RU RQOLQH UHVRXUFHV
,QVWUXFWLRQV
7HDFK VWXGHQWY DERXW LQYDVLYH VSHFLHVY WKDW WKUHDWHQ
&XPEHUODQG ,VODQG V HFRV\VWHP

6KRZ WKHP SLFWXUHV RU VDPSOHY DQG KDYH WKHP LGHQWLI\ W
'LVFXVV WKH LPSDFW RI LQYDVLYH VSHFLHY DQG SRWHQWLDO VF

$FWLYLWADUQHJILH )DPLO\ +LVWRULFDO 7LPHOLQH

ODWHULDOV

e +LVWRULFDO LQIRUPDWLRQ DERXW WKH &DUQHJILH IDPLO\

e 3DSHU

e« ODUNHUV

,QVWUXFWLRQV
&UHDWH D WLPHOLQH RI NH\ HYHQWYV LQ WKH KLVWRU\ RI WKH &I
&XPEHUODQG ,VODQG
$VVLIQ VWXGHQWY WR UHVHDUFK DQG SUHVHQW GLIIHUHQW DVS

$FWLYLWVODQG )RUPDWLRQ ORGHO

ODWHULDOV

« 6DQG

¢ &OD\

e 5RFNV

e :DWHU

e« 6BKDOORZ FRQWDLQHUYV

,QVWUXFWLRQV
'LVFXVV WKH IRUPDWLRQ RI EDUULHU LVODQGYV OLNH &XPEHUOD
+DYH VWXGHQWY FUHDWH D PRGHO XVLQJ VDQG FOD\ URFNV D
IRUPDWLRQ RI EDUULHU LVODQGY RYHU WLPH

$FWLYLWO\HDFK (URVLRQ ([SHULPHQW

ODWHULDOV

« 6DQG

e : DWHU

e« 6PDOO EHDFK DUHD D VDQGER[ RU WUD\

e 7R\ ILJXUHV RSWLRQDO

,QVWUXFWLRQV
BHW XS D VPDOO EHDFK DUHD ZLWK VDQG
8VH ZDWHU WR VLPXODWH WKH HIIHFWV Rl HURVLRQ RQ WKH EHI
SURWHFWLQJ FRDVWOLQHYV



SFWLYLW\ &DUGYV

3ULQW RQ FDUGVWI
/IDPLQDWH
3XW RQ ULQJV




$FAYLW  6DQG' XQH) RWP DVIRQ DQG 6 VDEL® DMRQ / DE
0 DVWHUDQ/

6 DQG

o &RQDIQHW/
e ZDWU

ODURXVY REMFW HJ WKH@ WRFNV
1 DWYH SOQVWHHGV

, QVWUXFVIRQV

&UHDVM VP DAVDQG GXQHV LQ FRQVIDLOHWY
6P XOW HIRVRQ E\ SRXUQJ Z DWAUJHQW® RQ VRP H GXQHV DQG

GDYLQ) RWKHL/ XQURXFKHG

' IVFXW KRZ QDWYH S@QW FDQ WRELG] H GXQHV DQG KDYH \WXGHQW
SOQAWHHGV LQ ViKH VDQG

' WDZ DGDIJWP R\ RXUVDQG GXQH DQG MEHOW

$ FVIYLW 6HD 7 XW®B 1 HWIQJ 6 LIP XMWVRQ
0 DVWUDY

6 DQG
SOWIF VHD WWXUABI P RGHEY RUGLDZ LIV
6 VAIFN

(JJV P DLE®N RUEHDGV

, QVWUXFVIRQV

&UHDWI D P RFN VHD WUABI QHVWRQ ViKH VDQG

3@FH SOWIE VHD WUAB P RGHY RU GLDZ LQJ V QHDUVIKH QH\VW

' IVEXW VIKH @H P\ F®I Rl VHD WUABV DQG VKHLU QHWAQJ KDEIW DQG
KDYH WWXGHQW VIP X@W WWH OHWAQJ SLRFHW Z VK VAENV DQG
SOFIQJ HIJV P DIEEGN RUEHDGV 1Q VIKH QHW



SFYIW  + DAWRUFDO5 HWRUDVIRQ ' HVL] Q

0 DVWUDY
e P DIJHV R KMRUFDOWKRAMXUHY RQ &XP EHUDQG
, VIDQG

e ' WDZIQJ P DWUDY

e &DUGERDUG RUFWDIWP DVAUDY

, QVWUXFVIRQV
6KRZ WXGHOW P DIHV Rl KMRUFDOWAXPWUHY RQ &XP EHUDQG
, VADQG
$WLIQ WHP WH VIDWN Rl GHVLJQIQJ D P RGHORI D UIHWRUHG
KMRUFDOEXIGEQ) XMIQJ GUDZ IQJ P DWAUDY DQG FLDIVWXSSTHV

$FVYIW LGB + RWH ( FRRJI\ 6VXG\

0 DVWHWUDQ/

3KRWRV RUGLDZ lQIV Rl Z L@ KRUMHV

3DSHU

0 DUNHW/

5 HVHDUFK P DVMAUDY

, QVWUXFVIRQV
| QWRGXFH WXGHOW VR VKH Z LGS KRUHV Rl &XP EHUDQG , VOQG
+ DYH WXGHQW FUHDVM | DPAWWKHHW RU ULHSRUN RQ VIKHVH KRUMHV
IOFOXGIQJ VKHIU EHKDYLRYY  KDEWBW DQG P SRUBQFH VR ViKH
MDQG V HFR WP



$FWYLW  , QYDVLYH 6 SHFLHV , GHQW LFDVIRQ
0 DWHUDQ
e 3LIFWUHV RUVDP SGVN RI LQYDVYH VSHFLHV
e ) H®G * XIGHV RURQEOH UHVRXUFHV
, QVWUXFVIRQV
7HDFK \WXGHOW DERXWQYDWLYH VSHFLHV IKDVWWKUHDVIAQ
&XP EHUDQG , VIDQG V HFRW WHP
6KRZ VKHP SLEWUHV RUVDP SGN DQG KDYH IKHP  LGHQWI\ \VIKHVH
VSHFLHV
' IVFXW WH IP SDPARI LOYDMYH VSHFLIHV DQG SRWMQUDOVROMRQV

$FVYIW  &DWQHJLH ) DP 1O + LWVRUFDO7 LP HQOQH
0 DVWHWUDQ/
e +LDARUFDOIQIRWP DWRQ DERXWWKH &DUDHI LH IDP 1O
e 3DSHU
e 0 DUINHW/
, QVWUXFVIRQV
&UHDVI D WP HOOH RI NH\  HYHQW 1Q WH KMRUY Rl VIKH & DUDHI H
IDP 1O V LQIOXHQFH RQ &XP EHUDQG , VDQG XVIQJ SIEWUHV
$\WLJ Q WXGHOW VIR LHVHDUFK DQG SUHVHOWGLL I HIHQADVSHRW Rl VIKH
IDP 1O V IP SDFW



$ FVYLW , VADQG ) RWP DMRQ 0 RGHO
0 DVHUDY
e 6DQG
o &M\
5 RFNV
. DWU
6 KD@Z FRQUIDIQHV/
, QUWUXFIRQV
' IVFXW VKH IRWP DMRQ Rl EDUIHU IMDQGV @\H &XP EHUDQG , VOQG
+ DYH WXGHQW FUHDW D P RGHOXMIQJ VDQG FO\ WRFNV DQG
Z DWUVR IP XOW VKH |RUP DMRQ RI EDUUHU MDQGV RYHUWP H

$FVYLW  %HDFK ( LRVLRQ ( [ SHUP HQW
0 DVHUDQ
o 6DQG
e : DWU
e 6P D@EHDFK DIHD D VDQGER] RUWD\
e 7R\ ILJXWHY RSVRQDO
, QUWUXFVIRQV
6 HAXS D VWP D@EHDFK DUHD Z IMK VDQG
8 VH Z DVWUWR VP XOWA VKH HITHFW Rl HLIRMRQ RQ VKH EHDFK

GVFXWIQJ ViKH [P SRUBDQFH R SLRWPQ] FRDWIDHV



U* 7S* %(/2:




0 RWH 5 HVYRXUFHV IRUEDJ V

&DUQHJ LH + LARU

7KH &DUDHJ H IDP 1O V KIMRU RQ &XP EHUDQG , VDQG LV LW LOHG Z MK WHLU
WLJ QU LFDQWQI XHQFH RQ WKH IVDQG V GHYHRSP HQADQG FRQVHUYDMRQ + HUH LV D
WP HOOH KL K@ KMQJ NH\ HYHQW DQG P LBMROHV LHDVWAG VR VWH &DUDHI IH 1DP 1O V
SUHVHQFH RQ &XP EHUDQG , VOQG

V 7KRP DVO &DUDHJIH VKH ELRVKHURI WHHOP DJQDWA $ QGLHZ &DUDHIIH DQG
KLV Z UH / XA\ SXUFKDVHG @QG RQ &XP EHUDQG , V@QG DV D Z LOWU LHWHDW

&RQOWUXPVRQ EHILIQV RQ' XQJHOHW D JWDQG P DOMRQ RQ &XP EHUDQG , VDQG
' XQJHOHW LV FRP SBMAGDVD  RRP FDW®I @\H P DQVIRQ

* UH\ 1IHG  DQRWKHU HWIVA RQ &XP EHUDQG , VDQG LV EXIOVE\ / XA\ &DUDHIH ,W
IV QRZ D SUYDW LQQ RZ QHG E\ ViKH &DUDHJ IH IDP LO®

b XQJ HOHW LV OMNXVHG IRUWH Z HGAQJ RI D &DUHI IH GDXJ KWAU

' XQJHOHW P DOMRQ EXUV GRZ Q LQ D IlLH  EHAHYHG VR KDYH EHHQ WDUMG E\ D
SRDFKHU

3A&P 2 UFKDUWs DORKHU HWIWA RQ VKH IVDQG LV GRQDWG VR VKH 1 DWRQDO3 DN
6 HYIFH Z KIFK P DIQWILQV IMDQG RITHW/ GDLO VRRXUW/

V &XP EHUDQG , VDQG 1 DWRQDO6 HDVKRUH LV HAWBRE@QKHG SUHVHUYIQJ D
WLJ QULFDQWSDUARI ViKH MDQG

“RKQ) . HQQHG -U DQG &DROQ Y%HWHWH DLH P DULHG RQ &XP EHUDQG , VDQG
1Q VKKH ) LUMS | UEDQ YDSWMEKXUFK  Z MK WHLU UIHFHSVIRQ DWMKH * UH\ [HGEE , QQ



0 RWH 5 HVRXUFHV IRUEDJ V

, QYDVLYH 6 SHFLHV

) HDDO+ RJV ,P DJIQHEL] Z 1@ SLJV XQQIQJ DIRXQG RQ VIKH IMDQG 7 KHVH DLH 1HWDO
KRIJV DQGWH FDQEH D EMRI D SLIREGP <RX NQRZ KRZ \ RX VRP HWP HV GLJ 1Q KH
VDQG DWWKH EHDFK" : H® IHWDOKRIV GLJ VRR EXWWKH\ GR IMQ VKH VRIO GRNIQJ |RU
IRRG 7KLV GLJJLQJ FDQ KXUMKH S@QW VKDWI LRZ RQ VKH IMDQG DQG P DNH IMHDVIHU
IRUEDG S@QW \R J RZ

7KH SHRS®! Z KR VIINH FDUH RI VKH IMDQG  FDAEBIG VIKH 1 DARQDO3DWN 6HUYIFH 136  DWH
Z RINQJ VR FROWROWHVH Z IG5 SLJV 7KH Z DQWVR P DNH VXUH VIKH IMDQG WD\ V KHDOI)

|RUD@IW DQIP DY DQG SOQW

-DSDQHVH &Q@P ELQJ ) HUQ 7KLV LV D YIQH VMDWINHV VR FAP E XS RQ RVKHU SOQW DQG
WHHV , W D EMAINH D SOQMMKDWZ RQWWKDWH @ KHQ I LRZ V VRR P XFK  IWFDQ FRYHU
XS VIKH RVKHU SOQW DQG P DNH IMKDUG IRUVKHP VR J HWVXQ@I KWDQG DIU 7 KDWY QRW

IDIU 7KH 136 VW LQJ VR WRS WKLY SOQMRP VSWHDGIQJ VRR P XFK DQG VIDNLQJ RYHU

WH MDQG

&KLQHVH 7D@RZ 7KL LIV D WHH VK\DWGRHVQ WEHBRQI RQ VKH MDQG , WV [LRP  1DU
DZD\ DQG W UIHD@ JRRG DWIWRZ 1QJ IDWV6RP HWP HY IWJWRZ V VR P XFK VKDWW
EGFNV RXWMKH VXQ IRUVMH RIKHUWHHY DQG W(H\ FDQWIWRZ , WV D EIWINH D WHH
EX@ 7KH136 LV NHHSIQI DQ H\ H RQ VKHVH WHHV VR P DNH VXIWH W(H\  GRQ VWIDNH RYHU

WH MDQG

&RJRQJWDW ,P DIJIOH D JWDW WDWI LRZ V LHD@® TXIEN® DQG GRHVQ WBMRVIKHU
S@QW JWRZ 7KDW FRIRQIWDW , W/ @NH KDYLQJ VRR P DQ\ Z HHGV 1Q \ RXUJ DUGHQ
7KLV JWDW FDQ P DNH IMKDUG |RUVKH RWHU S@QW DQG DQIP DY RQ VKH MDQG

7KH 136 1V Z RINQJ KDUG VR WRS FRIRQIWDW ILRP  VSUHDGIQJ VRR P XFK

%D] LADQ 3 HSSHU 7KLY SOQWY D EIMINH DQ XQZ HERP H J XHW , WFRP HV VR VKH
MDQG DQG VBNHV XS VSDFH  SXVKIQJ ViKH RIKHUS@QW DZ D\ ,WFDQ IRWP  EL] JURXSV
@\H D JDQJ Rl SOQW DQG MV KDUG |RUVKH QDVYH SOQW VR FRP SHW

7KH 136 VW LQJ VR NHHS WLV SOQMRP VIDNLQJ RYHUDQG FLRZ GIQJ RXWVIKH RVKHU

SOV

3 WYHW 3UYHWY D SOQMKDWY QRWXSSRVHG VR EH RQ &XP EHUDQG , VQG ,WILRZ V
IOWR ELJ  GHQVH JRXSV DQG FDQ P DNH IMWRXJ K IRURKHUS@QW VR JWRZ , W/ @\H
KDYLQJ D SDUN DQG QRWMOQYIMQJ DQ\ RQH HOH

7KH 136 VP DNIQJ VXUH SUYHWGRHVQ WEHFRP H VRR SRSXMURQ VKH IMDQG



