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<($5  $6
817  3HURQDOSUHDVIYH ( QTXLL

7KLV XQWIY FRXUWHZ RINEDVHG 7TKHHIVQRH DP D86 7KH
3HWRQDOEUHDWYH ( QTXI EHIIQVZ I DZ RINVKRS SKDVH Rl WDFKIQU
6HSWP EHUVR' HRHP EHU Z KHUH\ RX Z I@H WQG \ RXUWN@ DQG H S&WH
QHZ WIKQITXHV DQG P DMUDY <RX Z L@¥ RINRQD P XFK P RUH DP EIMRXV
\VFDBIWDQ* &6( DQGH S®WHDZIGH WDQIHR! P HAD\R GHYH®S DQG

O

68% (&7 /($'

0 W6' HDW XQGHSIQ\ RXUGLLY IQ) W <RX Z @H S&H D WDQJIH Rl DUNWV DQG
SUDRMIRQHLY ) LRP -DQXDU VR0 D\ \ RX Z I@XQGHYENH DQG GHYHBS \ RXU
(175<5(48-5(0 (176 RZ Q SHWRQDIDQG P HDQQJ I XAQGIYIGXDCSUIRMPWX® LQDWQ 1Q D VXWIIQHG
3GIDVH VHH VHSDUDWA GREXP HOARXVIOIQ) &ﬁxsm <RX Z 1OH KIEIVY RXUZ RUN DWKH HQG RI WH\ HDUDRQIMGH $
HQW WHTXLLHP HQW | RUD@VXEMIFW G
<($5 $
352)( 817  3HUWRQDO-QYHWWDVIRQ
6\MGHQW Z LOQHHG VR VKRZ  GHGIFDWRQ 7KIVXQUWRQUMWRI VER SDW ~ $ P DRUIQ GHSW SUDPWFDCELRWIPNEDVHG
DQG FRP P V@ HQWDQG EH LHVRXUFHIXO RQWHP HV DQG VXEMPAP DMUWDAKDYH SHWVRQDOW QUIEDQRH R\ RX 7KLV
DOG LOORYDYH 7KH\ Z L@OHHG VR DGRS Z IOFRQFOGH 1Q DQ DP EMRXVIIQDGBIHH — $Q H WIQGHG Z UMMQ HBP HQW
P IQP XP ZRWBV ZKIFK FDQWWNHWH IRP Rl DVHSDUDWM HWD
D P DXUH DSSIRDFK DQG EH FDSDEGI R VXEP IMMRQ RUEH HYIGHQRHG WIRXJIKRXVY RXUVNHWKERRN %6W SDUV DUH
SWREGIP VRO1QJ DQG SURGXFLQJ LQWIQVED® @NHG DG LQIRWP HDRK RWHU <RXUUHVHDURK VKRX@ EHQHIW
SHURQDODQG LOGHSHQGHQWZ RN b \ RXUDUWASLDFWEH 7KH DUH P DINAG \RIHWHU
0 RWYDWRQ LV I XQGDP HOMMOR GRIQJ Z SO ([ WADDE 6HMSWLIGR HOW
S DA D) BYRYISAIGL 7K1V SDSHUIV VHWE\ WHH DP ERDUG DQG GMMEXWG IQ ) HELXDUY  6WXGHQV
LOTXIMWYH FLHDWYH DQG KDYIQJ D FKRRVHIURP D YDUHW RI VB SRIOW\R GHYHBS D SURMIPADQG SHVRQDO
FROVWMAQWDSSLRDFK VR Z RUN UHVSRQH  5HVSRQVHV DQG IGHDV DIH GHYHBSHG GXUQJ) WH SUHSDUDRY
VMG SHURG DSSWR[IPDMDO ZHHW $  KRXUH DP IQDARQ VSUHDG RYHU
$66(660 (17 6758&785( IX@FAKRRAED VIQ WH $UNGHSDUR HQVFRQFOIGHY WV ERGL R ZRWN

NG $' 9%1&(' 68%H- -$5< $6 Z KHUH DQDP EMRXV ILQDARXWRP H LV SURGXFHG WKRZ FDMQJ WH EHVARI
817  3HURQDOZLHDWKH ( QTXIL) \ RXUDEIDOV <RX ZIOH KIEIWRXUS  Z RINDWKHHQG R \WH FRXUH

RI TXDAIFDMRQ P DNV $O@ XQW DV / HYHIDUH IQM.CDD P DINHG E\ \ RXUVXEMPWMDEKHLY 7KHVH
DUH WHO H WLOD® P RGHDWGE\ WH: < &
<($5 $' 981 &(" /(9(/ $

Sl SRR C!# [ #-$$1 | !l # % 1 1-$C

R TXDRIFDMRQ P DNV
&RXUHV DYDIDE®! VR XGHQM DLH YDWMDQG FDQ LOYROH SXSIV H SRUQ)

QXP HIRXV/IIHGV VXK DV) IQH SUNVBKRRILDSK\ 6FXGWLH &HIDP LBV
81—+ ([ WD VHWDWLIQP HQW 3UQR DNQJ * WSKIE' HIQ $UM IMRY ) DVKIRQ DQG 7H WBN -COVADARQ

Rl TXDQLFDMRQ P DU\ DOG $QIP DARQVR QOP HDIHZ  7KH SRWELDWEN IRUDQ $ UV EDVHG FDUHHU
DUH WWRD.JHUIQ) DQG \KH FUHDAIH IQGXVMEN FROWDXH VR JURZ IDAMUVKDQ
DO RWHUVHRRUIQWHS . HARQRP\ & DUHHURSURQVHOFRP SDW
QXP HIRXVDVSHAWRI HYHY GD, @HILRP JDMUI FXUDRU WDFKIQ) BRXUQ)
DOG FRP P XQW SURVIPW\R DGYHUMAQU P HGID DOG DUFKIMEWUH 7KH YHU
QDMUHRI WHSUADQG" HVIQ FRXUAH DOG W HP SKDMY RQVHD P RADMG
Z RUNDOR CFW DV D JUHDWRXQEDARQ DOG YMIORROR WRVH Z KR Z VK R
I XUMHUWHUMMGIEN DAKQYHUAW
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3®IDVH VHH VHSDUDW GRFXP HQAWRXWIQLQJ
HOW WHTXILHP HQW | RUD@VXEMIFW

352 ) (
6XFFHWI XOFRP SGMRQ RI WH FRXUM LV
GHSHQGHQWRQ UHI X@U DMAQGDQFH
FRP P V@ HQADQG D VLI QULEDQWDP RXQW
Rl SUYDW WXG\ 1Q DGGIMRQ VR VKH
FRP SGMRQ Rl UHIX@UKRP HZ RUN VDV\V

6\XGHQW VKRX@ H SHPWR VSHQG
DSSWR[ IP DW®  KRXU/ HDFK Z HHN 1Q
SUYDW WG\ VR VXSSRUAMHLU GIDLQIQJ

$66(660 (17 6758&785(

<($5 $' 9$1&(' 68%6- -$5< $6
8QW  YDVE %RFKHP MM DQG &HD
2 U DQVDMRQ

8QW  %RGLYHUAW DQG 3K\ MR®J\ RI
YRG\ 6\ WHP V

<($5 $' 9%1&(" /(9(/ $

8QW (QHU\ +RP HRWBMY DQG WH
( QVILRQP HQW

8QW 9DUDMRQ -QKHUVDQFH DQG

2 SWRQV

8QW  3WDPAFDOS WHWP HQW

O

*1 4 [)

' 2-+1 $a 7
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6WXGHQWY ZLOO EH LVVXHG ZLWK JXL
IUDPHZRUN IRU GLVFXVVLRQ DQG RXW
QHFHVVDU\ WR GHYHORS WKH NQRZOH
HDFK XQLW 7KH\ ZLOO DOVR FRPSOHW
WKHVH ZLOO SURYLGH WKH EDVLV IRU

$W WKH HQG RI HDFK VHFWLRQ RI ZRU
LOQWHUQDO DVVHVVPHQW WHVW SURYI
SURJUHVV 6WXGHQWY ZLOO EH DFWLY
UHIOHFW RQ WKHLU RZQ SURJUHVYV

SUDFWLFDO OHVVRQV HQDEOH VWXGHC(
RI WKH QHZ LGHDV WKH\ PHHW RQ WKF
RQ WKHLU SUDFWLFDO VNLOOV GHYHO
SUDFWLFDO LQYHVWLIJDWLRQV DQG OF
PLFURVFRSH DV D WRRO IRU REVHUYD!
VWUXFWXUHV

%LRORJ\ LV D YHU\ SRSXODU VXEMHFW
FRQWLQXLQJ WR $ OHYHO 6XFFHVVIX
GHSHQGHQW RQ UHJXODU DWWHQGDQF
VLIQLILFDQW DPRXQW RI SULYDWH VW
FRPSOHWLRQ RI UHJXODU KRPHZRUN W

6WXGHQWYV VKRXOG H[SHFW WR VSHQG
ZHHN LQ SULYDWH VWXG\ WR VXSSRUW

l# [ #-$$1 | 1! # % 1 1-$C

o,

7KLV FRXUVH SURYLGHV D VXLWDEOH |
%LRORJ\ RU D UHODWHG FRXUVH LQ KL
SURJUHVVLRQ WR WKH QH[W OHYHO RI
GLUHFW HQWU\ LQWR HPSOR\PHQW

~W DOVR SURYLGHV D FRKHUHQW VDW
RI VWXG\ IRU VWXGHQWYV ZKR GR QRW
LQ %LRORJ\
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3®IDVH VHH VHSDUDW GRFXP HOWRXWIQLQJ
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352 ) (
YXMOHW 6VKGLHV UHT XILHV WKGHQW VR
XVH SLIREGP VROIQJ DQG GHFIMRQ

P DNQJ VNL@ LQ D YDUHW RI VHWQIV
7KHVH VNG DUH GHYHBRSHG WILRXJK

WP XXV UHVSRQVH H HUFLVHV DQG FDVH
WXGLHV Z KIFK P DNH H[ VIQWLYH XVH R
QHZ VSDSHUDQG P DJ D] LOH DUAF®N

FRP SDQ\ LHSRUN VKH LOWALDHWDQG 79
SWRIWDP P HV  6VXGHQW DUH H[ SHRWG \R
XVH VIKH P HGLD VR EHFRP H P RUH DZ DUH

Rl BWAXHV DI THRPAQI EXMOHW

$66(660 (17 6758 &785(

<($5
8 QW
8 QW

$' 951 &(" 68%6— -$5< $6
YXVIQHW RSSRUMQMHY
YXMOHW | XQPURQV

<($5
8 QW
8 QW

$' 9$1&(" /(9(/ $
X VIQHW DQDOMY DQG WUDWAI\
YXMOHW 1Q D FKDQILQJ Z RUT

O
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%XVLQHVV 6WXGLHYVY HQDEOHV OHDUQF
WV\SHV DQG VL]HV RI RUJDQLVDWLRQV
DQG HQYLURQPHQWY GUDZLQJ RQ ORHF
FRQWH[WVY LQFOXGLQJ GDWD ZKLFK U
HQYLURQPHQW

JHDUQHUV ZLOO GHYHORS D IX0O0 XQG!|
HQWHUSULVH DQG EH DZDUH RI WKH R
RSHUDWLQJ LQ D JOREDO PDUNHWSOD
PRGHUQ DQG FXUUHQW LVVXHV LQ EXV
LQYHVWLIJDWH DQDO\VH DQG HYDOXD)
RSSRUWXQLWLHYV DQG SUREOHPV LQ D
ZKLOVW UHFRJQLVLQJ KRZ EXVLQHVVH
G\QDPLF EXVLQHVV HQYLURQPHQW

<RX ZLOO JDLQ DQ XQGHUVWDQGLQJ R
E\ VPDOO EXVLQHVVHV LQ WKH HFRQRI
WKH 8. "Q DGGLWLRQ OHDUQHUV ZLO
WKDW H[LVW IRU HQWUHSUHQHXUV D\
HVWDEOLVKHG EXVLQHVV DQG QRW IR
SURYLGLQJ JRRGV DQG VHUYLFHV

<RX ZLOO DSSO\ D QXPEHU RI DQDO\W!|I
GHFLVLRQ PDNLQJ PRGHOV LQYHVWPF
DQDO\VLY WR LQYHVWLJIDWH EXVLQHV
WR GHWHUPLQH EXVLQHVV VWUDWHJ\
WUHQG DQDO\VLV DFFRXQWDQF\ DQG

| Il # % 1 1-$C

l# [ #-$%1
O $3

7KLV FRXUVH SURYLGHV D JRRG JURXC
FRXUVHV LQ

%XVLQHVV 6WXGLHV $FFRXQWDQF\
ODUNHWLQJ +XPDQ 5HVRXUFHV DQG

-W ZLOO DOVR JLYH JUHDW LQVLJKW L
EXVLQHVV VWDUW XSV IRU WKRVH EXG
SURYLGHVY DQ H[FHOOHQW VNLOO EDVE
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6WXGHQWY DUH SURYLGHG ZLWK FRSL
DUH H[SHFWHG WR H[WHQG WKHVH DQ(

O

(QG RI WRSLF TXHVWLRQV DQG WHVWYV
LV PDGH RI DYDLODEOH SDVW SDSHUYV

0 1
68 % (&7 /($ H[DPLQHUV UHSRUWYV

0O U&: lA@DPV
(175<5(48-5(0 (176 7TKURXJK GLVFXVVLRQ D WDUJHW JUDC(

3GIDVH VHH VHSDUDW GRFXP HOWRXWIQLQJ FRUUHVSRQGLQJ ZRUN LV UHJXODUO\ |

HOW! LHTXLLHP HOW | RUDTVXEMEW DQG D FRUUHVSRQGLQJ JUDGH 7KLV D
WKHLU RZQ SURJUHVYV DQG EH PLQGIX

352) - ( UHDFKHG BWX@EHI®WWHQFRXUDJHG WR F
7KH $ GYDOFHG / HYHOVSHELIEDARQ WKHLU UHVXOWV DQG ZLWK WKHLU W
SURYIGHV D VXIVDE®! | RXQGDMRQ | RUKH DUHDV WKDW PD\ EH SUHVHQW LQ WKH
WXG\ Rl &KHP MAA RUD LHIWHG DUHD 1Q

KL KHU HGXFDMRQ SUDFWLFDO OHVVRQVY HQDEOH VWXGHC
RI WKH QHZ LGHDV WKH\ PHHW RQ WKF

MDAOR SWRYIGHV D FRKHUHQW VDWW LQJ RQ WKHLU SUDFWLFDO VNLOOV GHYHO

DQG Z RUKZ KLBI FRXUWH RI WXG\ IRU

FDQGIGDWAV Z KR GR QRWSLRIUHW \R &KHPLVWU\ LV D YHU\ SRSXODU VXEMH

IXUMHUWXG\ 1Q WH VXEMIFW FRQWLQXLQJ WR $ OHYHO 6XFFHVVIX

GHSHQGHQW RQ UHJXODU DWWHQGDQF
VLIJQLILFDQW DPRXQW RI SULYDWH VW
FRPSOHWLRQ RI UHJXODU KRPHZRUN W

$66(660 (17 6758 &785(

<($5 $' 9%1&(' 6896~ $5< $6 "Q DGGLWLRQ WR WKHLU OHVVRQ WLPI

8QW 7KH/DQIXDIHRI &KHP DM WKH\ ZLOO QHHG WR GHYRWH DW OHD)

6VWXRPXWH Rl 0 DWMUDQG 61P S® WR VWXG\LQJ WKLV VXEMHFW

5 HDPARQV

8@/\/ (QHLD\SD\MDQG&KHPIMMRI CI# /#'$$1 I " # % 1 1‘$C |

&DLERQ &RP SRXQGV $GYDORHG / HYHGRKHP MM SURVIGHY DQ HAWHOWDQA RXQGEDWRQ IRU
WH IXUMHUMXG Rl &KHP MM DQG RHUUHDWAG KLIKHU

<($5 $' 981 &(" /(9(/ $ HGXFDWRQ FRXUAHV VXAK DV 0 HGIHQH AUARAKHP MM 0 RBFXQU

8QW 3K\MFDO -QRUDQF FKHP MM URBI\ &KHP IFDQ QIIOHHUIQI HF WV D YHY XVH XOUXSSRUNY

8QW 2 WDQE FKHP MM DQDOWY VXEMPWRUD WDQIH Rl VAHQRH FRXUHV 6XAPHW IQ &KHP MM

8 QW  3WDRWFDCE WHWP HOQW [QGFDWV DRKIHYHP HONQ D YDUHW RI WQDUHDV DOG

FRQUHTXHOW® WH VXEMPAY KHG 1Q KLIK UHIDUG Z KHQ DSSOLQ
|RUIXWUH VIXGIHV RUZ RN 6\XGHQW RIWIQ 11QG WDVWAKH VN
DFTXILHG DUH VRXI KVDI\WULQ FDUHHLY WDADUH QRAQHAHWDUD

VAHQRH LHDWG
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352) - (
&UP IQR®J\ H] DP LOHV WH VRFIR®JLFDO S\ FKR®JLFDO
DQG B DODVSHFW RI FUP H DQG GHYIDQFH 7KH FRXUM
H[ DP LOHV D Z IGH WDQJH RI FUP LOR®JILFDOWHP HV
DERZ 1QJ GIDUDHWY VR FROMGHU&UP IQR®J\ 1Q DFURQ
) RUH[ DP S® + DYH\ RX HYHUVHHQ KRZ FUP H
FDP SDLJQV DFKIHYH VRFIDOFKDQIH' + DYH \ RX
Z RQGHUHG DERXWWHRUHV EHKIQG WH . LD\ FUP LQDO
EHKDYIRXU' + DYH \ RX FRQVIGHUHG WKH XQIT XHQHW RI
ILQIHUBUQW DQG KRZ WH\ DUH XVHG VR FRQYLFW
RIIHQGHUY" + DYH \ RX HYHUFRQUGHUHG IKH LR®1 RI iKH
SRIFH FRXUN DQG &36 DQG Z KHWHUVKH FUP LQDO
MWEH W WHP LV IDIU 7KH FRXUMH LV D/ HYHO ' IS®P D
DQG R LV HT XLYDBIQWR DQ $ / HYHOEXWZ IMK D P RUH
YRFDMRQDODSSIRDFK 8 QW DQG  FRP ELQH DVWAH
HQGRI <HDU VR DFKIHYH D/ HYHO &HUAILFDWA WKHVH
DOR FRP EIQHG ZIW 8 QW DQG  DWWKH HQG RI <HDU
WHVXQUQ D/ HYHO ' IS®P D

$66(660 (17 67588&785(
<($5 1(9(] &(57)-&$7(
8QW &RQWRIG $WHWP HQW
8QW ([ DP LODMRQ

<($5
8 QW
8 QW

1(9(/ ' -3/20%
&RQOWRIG DWHWP HQW
([ DP LODMRQ

8QW DQG DWHDWHWHG LOMUD® EHIR
WKH VXP P HUH[ DP LODMRQ VHUHV DQG WKHQ

P RGHUDWG H[ WUQD@

8QW DQG DWHERW H WUQD® DWHWHG
LQ VIKH VXP P HUH[ DP LODARQ VHUHV 7KH
TXDALFDARQ LV JWDGHG $ (

+#151 4 /)

4- &-4181+-# 1. 1+ - |al
4- &-4181, 114 5
C

+ U S- 1+ -
<($5  /(9(/ &(573-8$7(
81-7 &KDQJLQJ $ZDUHQHWXBIH&W\W HALO O

e $QDO\VH GLIIHUHQW W\SHV RI FULPH

e ([SODLQ UHDVRQV IRU XQGHUUHSRUWLQJ
FRQVHTXHQFHV RI WKLV

e '"HVFULEH PHGLD UHSUHVHQWDWLRQ RI FL
SHUFHSWLRQV RI FULPLQDO EHKDYLRXU

e (YDOXDWH FULPH GDWD FROOHFWLRQ PHYV

e &RPSDUH FDPSDLJQV IRU FKDQJH DQG HY|

e 30DQ GHVLJQ DQG MXVWLI\ WKHLU RZQ F

81-7 &ULPLQRORJLFOWXTHRWY HAL O O

e &RPSDUH FULPH DQG GHYLDQFH DQG H[SC
FRQVWUXFWV

e '"HVFULEH ELRORJLFDO LQGLYLGXDOLVWL
FULPH

e $QDO\WH VLWXDWLRQV RI FULPLQDOLW\ D
H[SODQDWLRQV RI WKHVH VLWXDWLRQV

e $VVHVV KRZ WKHVH WKHRULHV VRFLDO F
LQIRUP SROLF\ GHYHORSPHQW

<«($5  /(9(/ '-8/20%

81-7 &ULPH 6FHQH W R6&ROGIHQWRRPL OO

e (YDOXDWH WKH HIIHFWLYHQHVV RI SHUVR
WHFKQLTXHV XVHG LQ FULPLQDO LQYHVW

e $VVHVV KRZ FULPLQDO HYLGHQFH LV SUR

e ([DPLQH WKH ULJKWV RI VXVSHFWV YLFW

e 8QGHUVWDQG WKH SURVHFXWLRQ SURFHYV

e 'LVFXVV WKH XVH RI OD\SHRSOH LQ FULPL
PDJLVWUDWHYV

e SHYLHZ FULPLQDO FDVHV H[DPLQLQJ WKF
DQG GUDZLQJ FRQFOXVLRQV

8QLW &ULPH DQG 3BQWXGKRHQWZLOO

e 8QGHUVWDQG WKH FULPLQDO MXVWLFH V\
RUJDQLVDWLRQV LQYROYHG DQG PRGHOV

e ([SODLQ W\SHV RI VRFLDO FRQWURO WKH
ZKHWKHU IRUPV RI VRFLDO FRQWURO DFK

e ([SODLQ WKH UROHV RI DJHQFLHV LQ VRFI
FRQWULEXWLRQ WR WKH PDLQWHQDQFH R

e ([DPLQH WKH OLPLWDWLRQV RI VRFLDO FF
HITHFWLYHQHVYV

l# [ #-$$1 | !l # % 1 1-$C

VW IGHDA RUMXGHOW FRMGHUQ] FDUHHY/ 1O WH SROH FRXUWV

| RUHQVEE VAHQPH HW DQG IRWP V DQ H FHIIQAEDVH NQRZ BIGIH IRU
IXWMUH VMG [QVXEMPW VXK DV/ DZ 6RAR®J\ DQG 6RADCBRIA



68 % (&7 /($'
0 W/) ' DFH\

(175<5(48-5(0 (176
3®IDVH VHH VHSDUDW GRFXP HOWRXWIQLQJ
HQW WHTXLWHP HQW | RUD@VXEMIFW

352 ) (
7KH $ GIYHOFRXUH LQ 3URGXFW HWLIQ RITHW/
D XQUTXH RSSRUMQIW | RUMWXGHQW VR
IGHQW\ DQG VROH UHDOSWRE®P V E\
GHVLIQIQJ DQG P DNIQJ SLRGXFW VIKDWLHDWA
VR WHLURZ Q LOWILHWY DQG WRVH RI RXU
HYHUFKDQILQJ FRQVXP HUP DUNHW6\GHQW
QHHG VR VKRZ FUHDWYHQHW LQQRYDVRQ DQG
KDYH DQ DSWXGH VR SIREGIP VROH
3HUMHYHLDOFH LV NH\ VR VXFFHW DV Z H@DV
KDYLQJ ViKH DELDN VR HYDXDW RQHV Z RN
<RX QHHG VR EH Z L) VR VONH UMNV DQG
WKION RXWIGH Rl VAH ER[  + DYIQJ WH
LOMDYH | RUVHD VXSSRUMG WXG\ RXWIGH
Rl GMVRQV LV I XQGDP HQVBOT XDOAHY IKDAZ
DARZ \ RX VR GR Z HQY IMKLQ WKLY VXEMIFW
DUHD <RX VKRX@ GVS@\ D SDWIRQ |RUWKH
VXEMIFW

$66(660 (17 6758 &785(

<($5 $' 9$1&(' 68%B- $5< $6
8QW 3WRGXFW HVIQ
7KHRU ([DP LODMRQ  +RXU

8QW ' HVJQDQGO0 D\H

1($ 3RUMRIR  KRXW

<($5 $' 9$1&(" /(9(/ $
8QW 3LWRGXFW HWIQ
7KHRU ([ DP LODMRQ + KRXW/
8QW ' HVJQDQGO D\H
1($ 3RUMRIR  KRXW/

, SV
L# , Y%t
C2-+

+ O S$- I+

-+0
l, -$1
$a 7

C

4 1)

O

<($5 $6

6WXGHQWY DUH JLYHQ WKH FKDQFH WR GHV
FKRLFH XVLQJ PDWHULDOV DQG SURFHVVHV
FRXUVH ZH ZLOO KHOS WR GHYHORS VWXGH
VHULHV RI WKHRU\ OHVVRQV DQG SUDFWLFC
ZLOO EH JLYHQ WKH RSSRUWXQLW\ WR VWU
PDNLQJ SURGXFWV XVLQJ QHZ H[FLWLQJ WH
PDWHULDOV :H HQFRXUDJH VWXGHQWV WR
SURGXFWV WKDW LQVSLUH WKHP DQG UHIOF
PDQXIDFWXUH D SURGXFW ZKLOVW UHFRUGL
SRUWIROLR 3UHYLRXV VWXGHQWY KDYH GH
LQFOXGLQJ ODPSV ERDUG JDPHV HGXFDWL
DUFKLWHFWXUDO PRGHOV FRUVHWV HYHQL

QLW BURGXFW '"HVLJQ WKHRU\ H[DPLQDW
QLW '"HVLJQ DQG ODNH 1($ 3BRUWIROLR D
<($5 $

8VLQJ WKH VNLOOV NQRZOHGJH DQG SURFH
VWXGHQWY ZLOO KDYH WKH RSSRUWXQLW\ \
IXUWKHU WR PDNH D PRUH FRPSOH[ DQG GF
FKRLFH /HDUQHUV ZLOO EH PRUH DZDUH RI
KDYH RQ RXU VRFLHW\ DQG WKH LPSRUWDQI
LQFOXVLYH SURGXFWY 7KH\ ZLOO H[SORUH
PRUH DGYDQFHG WHFKQLTXHY SUHSDULQJ W
IXWXUH FDUHHU UHODWHG WR 'HVLJQ DQG 7
KDYH GHVLIJQHG D ZLGH UDQJH RI SURGXFW
GHVNV WKHDWUH FRVWXPHV 79 VHW GHVL]J
RXWGRRU IXUQLWXUH EDOO JRZQV ZDWHU
GHYLFHV VWRUDJH IXUQLWXUH HYHQLQJ D
HTXLSPHQW

8QLW
8QLW

BURGXFW 'HVLJQ WKHRU\ H[DPLQDW
'"HVLJQ DQG ODNH 1($ SRUWIROLR D

l# [ #-$$1 | Il # % 1 1-$C

O

$Q $ OHYHO LQ 3URGXFW 'HVLJQ LV WKH VW
GHJUHH FRXUVHV DYDLODEOH DW XQLYHUVL
VXFFHVVIXO RUJDQLYDQWQRGH SIEYHKWAL VLQJ
(QJLQHHULQJ $UFKLWHFWXUH *UDSKLF 'HV
BURGXFW 'HVLJQ -HZHOOHU\ 'HVLJQ ' 'LPH
'LJLWDO OHGLD )DVKLRQ 'HVLJQ 7H[WLOHV
3XEOLVKLQJ 9LVXDO $UWV -OOXVWUDWLRC
3KRWRJUDSK\ DQG OHGLFDO 3URGXFW 'HVLJ
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352)(

7KH ) DVKLIRQ DQG 7H] WBN VSHFLLEDWRQ LV D
FUHDVYH DQG KRXJ KWSLRYRNLQJ
TXDAULFDWRQ Z KIFK JLYHV WKGHQW WKH
SUDPWEDOVNAY VKHRUHEDONQRZ BIGIH DQG
FRQILGHQFH VR VIXFFHHG LQ D QXP EHURI
FDUHHUY HVSHFLDE WRVH LQ WH FUHDVIYH
LQGX\WHV

6VXGHQW Z L@GHYH®RS WKH FDSDFIW VR VKLON
FUHDAYHO LOQRYDWYH® DQG FUMFD®
WRXJIK |RFXVHG UHVHDUFK DQG WH

H SGRWDVMRQ RI GHVL]Q RSSRUMQHY DUMQJ
ILRP WKH QHHGV Z DQW DQG YDOXHV RI XVHU/
DQG FAHQW 7KH\ Z L@GHYH®RS NQRZ BIGIH
DQG H[ SHUHQFH RI LHDOZ RUTS FRQW[ W IRU
GHVLJQ DQG WIFKQR®J LFDCDPMW EXLABLQU
ILRP WKHIU* &6( NQRZ GIGIH
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8QW )DWKIRQ 7H WBNV
7KHRU ([DP LODMRQ  +RXU

8QW ' HVJQDQGO D\H

1($ 3RUMRIR  KRXW

<($5 $'9$1&(" /(9(/ $
8QW )DWKIRQ 7H WBV
7KHRU ([ DP LODMRQ + KRXW/
8QW ' HVJQDQGO D\H
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6WXGHQWY DUH JLYHQ WKH FKDQFH WR GHV
FKRLFH XVLQJ PDWHULDOV DQG SURFHVVHV
FRXUVH ZH ZLOO KHOS WR GHYHORS VWXGH
VHULHV RI WKHRU\ OHVVRQV DQG SUDFWLFC
ZLOO EH JLYHQ WKH RSSRUWXQLW\ WR VWU
PDNLQJ SURGXFWV XVLQJ QHZ H[FLWLQJ WH
PDWHULDOV :H HQFRXUDJH VWXGHQWV WR
SURGXFWV WKDW LQVSLUH WKHP DQG UHIOF
PDQXIDFWXUH D SURGXFW ZKLOVW UHFRUGL
SRUWIROLR 3UHYLRXV VWXGHQWY KDYH GH
LQFOXGLQJ ODPSV ERDUG JDPHV HGXFDWL
DUFKLWHFWXUDO PRGHOV FRUVHWV HYHQL

QLW J)DVKLRQ THIWLOHV WKHRU\ H[DPLC
8QLW '"HVLJQ DQG ODNH 1($ 3BRUWIROLR D
<(%$5 $

8VLQJ WKH VNLOOV NQRZOHGJH DQG SURFH
VWXGHQWY ZLOO KDYH WKH RSSRUWXQLW\ \
IXUWKHU WR PDNH D PRUH FRPSOH[ DQG GF
FKRLFH /HDUQHUV ZLOO EH PRUH DZDUH RI
KDYH RQ RXU VRFLHW\ DQG WKH LPSRUWDQI
LQFOXVLYH SURGXFWY 7KH\ ZLOO H[SORUH
PRUH DGYDQFHG WHFKQLTXHY SUHSDULQJ W
IXWXUH FDUHHU UHODWHG WR 'HVLJQ DQG 7
KDYH GHVLIJQHG D ZLGH UDQJH RI SURGXFW
GHVNV WKHDWUH FRVWXPHV 79 VHW GHVL]J
RXWGRRU IXUQLWXUH EDOO JRZQV ZDWHU
GHYLFHV VWRUDJH IXUQLWXUH HYHQLQJ D
HTXLSPHQW

8QLW )DVKLRQ 7H[WLOHV WKHRU\ H[DPLQ
8QLW  'HVLJQ DQG ODNH 1($ 3RUWIROLR D
l# [ #-$$1 | Il # % 1 1-$C
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$Q $ OHYHO LQ )DVKLRQ 7H[WLOHV LV WKH
GHJUHH FRXUVHV DYDLODEOH DW XQLYHUVL
VXFFHVVIXO RUJDQLYDQWQRGH SIEYHKWAL VLQJ
(QJLQHHULQJ $UFKLWHFWXUH *UDSKLF 'HV
BURGXFW 'HVLJQ -HZHOOHU\ 'HVLJQ ' 'LPH
'LJLWDO OHGLD )DVKLRQ 'HVLJQ 7H[WLOHV
3XEOLVKLQJ 9LVXDO $UWV -OOXVWUDWLRC
3KRWRJUDSK\ DQG OHGLFDO 3URGXFW 'HVLJ
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( Q@K / DQIXDIH LV D FRXUH IRU

VWXGHQW Z KR HOWR\ LHDGIQJ Z UMQJ DQG

UHVHDUFKLQJ

<RX Z L@EH FKD@QIHG VR SLRGXFH DQG
DQDOVH D YHU Z LGH DQG LOWAUHMQJ
WDQIH Rl W[ W LQFOXGIQJ QRQ ILFVMRQ DV
Z H@DV | IFMRQ
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8QW : UWWQ ([ DP LODARQ

([ SRUQJ / DQIXDIH

SQW : UWWQ ([ DP LODARQ

/ DQIXDIH -WXHV DQG 2 WIIQDO UMY
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SQW : UWHWQ ([ DP LODARQ

/ DQIXDIH RYHU7IP H

8QW : UWMQ ([ DP LODWRQV
6SRNHQ 7H W DQG &UHDYH :  UMQJ
8QW  -QYHWI DURQDOZRXU/MHZ RN
/ DQIXDIH DQG -GHQIV
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$6 DQG $ /HYHO LQ (QJOLVK /DQJXDJH

GHYHORS WKHLU LQWHUHVW DQG HQM

e '"HYHORS DQG DSSO\ WKHLU XQGHUYV
DQG PHWKRGYV DSSURSULDWH IRU W
ODQJXDJH

e ([SORUH GDWD DQG H[DPSOHV RI OD

e (QJDJH FUHDWLYHO\ DQG FULWLFDO
IRU WKH VWXG\ RI (QJOLVK

e '"HYHORS WKHLU VNLOOV DV SURGXF

ODQJXDJH

"QGHSHQGHQWO\ LQYHVWLJDWH ODC

7KH FRXUVH LV GHVLJQHG WR IRVWHU
WKH\ H[SORUH (QJOLVK /DQJXDJH LQ D
TKURXJKRXW WKLV FRXUVH VWXGHQW
RSSRUWXQLWLHYVY WR GHYHORS WKHLU
WKH\ WKLQN DERXW ODQJXDJH DQG LQ
HISHUWLVH LQ XVLQJ ODQJXDJH WR FF

$V SDUW RI WKH FRXUVH VWXGHQWYV 2
OLQJXLVWLFV LQ XVH LQFOXGLQJ D X
WKH (QJOLVK ODQJXDJH OLQJXLVWLF
DQG SRZHU DQG ODQJXDJH DQG VLWXE
FRQYHUVDWLRQDO WKHRU\ DQG FRQW!
PXOWL PRGDO IRUP LQFOXGLQJ WKH C
HOHFWURQLF FRPPXQLFDWLRQ

6WXGHQWY ZLOO WDNH DQ DFWLYH SD

SURJUHVYVY DQG ZH HQFRXUDJH LQGHSF
FROODERUDWLYH OHDUQLQJ LQ DQG R

| Il # % 1 1-$C
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7TKH VNLOOV EXLOW XSRQ LQ WKLV FR?>
DWWUDFWLYH WR SRWHQWLDO HPSOR\
SRVLWLRQ IRUD SOHWKRUD RI VXEMHI
6SHFLILF FDUHHU SDWKV LQFOXGH MR.
FLYLO VHUYLFH SXEOLVKLQJ DQG SXE
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( QI@K / IMALDWUH HQFRXUWDI HY \WXGHQW
VR HQU DJH FUHDWYHO Z WK D LDQIH RI

W[ W DQG Z D\ VRl LHVSRQGLQJ VR VIKHP

<RX Z L@BIDU VR GHYHRS DQG DSSO \ RX
NQRZ ®IGIH RI @MDY DQDOWY E\

H S®RUQJ WH FRQW[ W Rl VIKH FKRVHQ
W[ W DQG RWHUY LOWLBUVIMRQV RI
WHP WXV GHHSHQIQJ \ RXU
XQGHUAMBQGLQI DQG HQWR\ P HQWRI WH
FKDQILQJ WDGIMRQV Rl @MUDWILH LQ
(QUOK

$66(660 (17 6758&785(

<($5 $' 9$1&(" 68%B- $5< $6
8QW 3WRWHDQG' WDPD

&@RVHG %RRN ([ DP LODARQ

8QW 3RHW 3RW/
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817 3WRWDQG' WP D &BRVHG %RRN ([ DP LODURQ

%RRN -DOH $XVIMQ 6HQVH DQG 6HOMEIDN 3HIXIQ _ & YAROM
DH(\WH 3HQIXIQ _ ( * DNHD1 RUM DQG6RXW 3HQIXIQ &
' IFNHQV ' DYIG&RSSHUIHG 3HQIXIQ _ 7 +DUB 7KHO D\RURI
&DWMEUGIH 3HQIXIQ

' LDP D &KUMRSKHUO DUBZH ' RARU) DXV / RQIP DQ _ 2 \FDU
© I@H /D3 : IQGHP HHV)DQ 1HZ 0 HP DIGV _ 7HQQHWHH

© 1@P V $ 6WHARDUL DP HG' HMLH 3HQIXIQ _ &DY GRKXUFKLO
7RS* 1L 0 HMXHQ _ -RH2 URQ / RO HWXHQ

817 3RHW 3RW 2 SHQ %RRN ([ DP LODVIRQ

(GZDUG 7KRP DV 6HBPMG 3RHP V ) DEHU _ $0Q/ HZ IV &RBPMG
3RHPV 6HHQ ' + / DZ UHQFH 6HBPMG 3RHP V 3HQIXIQ

* |(@DQ&MUNH 0 DNQJ WH 9%44GVIRUWH' HDG &DUFDQHW._ 7HG

+ XIKHV 3RHP VVHBRMG E\ 6P RQ$WP MIJH ) DEHU _ 6\ GID3MW.
3RHP VVHBRWG E\ 7HG + XJKHV ) DEHU _ 3KIIS / DINQ 7KH

© KIWXQ: HGGQIV )DEHU _ &DIRGQQ' XII\ 0 HDQ7IP H
3IFDGRU _ 6HDP XV+HDQH ) IHG: RWN ) DEHU _ 2 ZHQBKHHY
6NLLUG + O6HHQ

<($5 $
817 3RH 3WH 8 QVHHQ 3RH 2 SHQ %RRN
([DP * HRIIWH &KDXAHU 7KHO HIRKDQW 3 UIRBJXH DQG 7D®!

_ RKQ' RQQH 6HBRWG 3RHP V_ -RKQO 1ORQ 3DWDAWH/ RWY;, _
-RKQ. HDW 6HBPWMG 3RHP V_ &KUMNMID SRWHMY 6HBIRMG 3RHP V

817  BKDNHVSHDLH &BRVHG%RRN (; $0
L 1QU / HDU_ $QRQ DQG&GRSDAD_ +DP GW._ +HQY "9 30UV _
7KH 7HP SHW

2 SHQ YRRN ([ DP LODWRQ 817 3WRWEWG 1RQ([DP LODMRQ

. Z RWG DAMIQP HQW
<($5 $'9$1&(" /(9(/ $ e 2 QHDWIQP HQWEDVHG RQWH UHDGIQJ RI VE R SIRVHW W
8QW 3RHWM 3WH IURP V¥ R GLIHHQABHURGV RQH SWH DQG RQH SRW
2 SHQ %RRN ([ DP LODMRQ IURP D SUHVRUEHG QAW
8QW 6KDNHVSHDWH
&BRVHG ¥%RRN ( [ DP LODWRQ C!# [ #-$$1 | 'l # % 1 1-%$C

8 QAW  3LRWH6WG

(QJOLVK /LWHUDWXUH DW $ /HYHO RSH
1 RQ ([ DP LODWRQ

RSSRUWXQLWLHY LQFOXGLQJ MRXUQD
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$6 DQG $ / HYHO) LHQFK EXL@ RQ WKH VRAG
EDVVRI * &6( ) LHQFK 6WWGHQW Z L@EH
DE®! VR FRP P XQIEDW FRQILGHQWD F®IDUD
DQG HI I HFAYH® 1Q VKH | RUHLI Q QI XDIH
WULRXJIK ERW WH VSRNHQ DQG Z UMMQ
ZRUG XMQJ LOFULHDVQI® DFFXUDWM

FRP S®{ DQG YDUHG @QIXDIH

$6 DQG $ / HYHO) LHQFK Z LOSLRYIGH ERWK D
VXIMPE®! | RXQGDVMRQ | RUIXUMHUWWXG\
DOG RUSWDPWEDOXVH Rl WH IRUHLIQ

OQIXDIH

$66(660 (17 6758&785(
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8QW  6SHDNQI DWHWP HOW

8QW  &RP EIQHG OMMQIQI WHDGIQJ DQG
WDQVOMRQ H] DP LODWRQV

8QW  &UWFDOZ UMQJ H] DP LODARQ
®DUQHYY Z LAEH LHTXILHG VR WKG\ RQH
I®

<($5 $' 9$1&(" /(9(/ $
8QW  6SHDNQJ DWHWP HQW
8QW &RP ELOHG OMQQI WHDGIQJ
DQG WDQVOMRQ H] DP LODWRQV

8QW  &UWFDODQG DQDOMEDOZ UMQJ
H[ DP LODMRQ
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) RXUWHP HY KDYH EHHQ FKRVHQ R RIHUGDLRHY DQ H WQVYH DQG
SHIMHOANBDLQIQY H SHUHQRH
7TKHPH  $6 %HQJ D\RXQ) SHVRQIQ) LHOFK VSHDNQI VRAHW
7TKHP H  $6 8 QGHUMIQGEQI WH) LHQRK VSHDNQJ Z RUG
7KHP H $ ' IYHUW DQG GLIHHQHH
7ZKHPH $ )WQH 7KH 2 FRXSDWRQ DQG WH SRW
Z DU\ DLW/

7KHWHP HV%HQJ) D\ RXQJ SHWRQ Q) UHOFK VSHDNQJ VRAHW DQG
" LYHIW DQG GlLIHIHQRH DUH RQHV Z KIFK UHVRQDM 1Q WH OYHV R

\ RXQJ SHRS®I\VRGD,  HQDE@Y \WH GDUOHUVR HP SDIVH Z I MUXHV
DQG GHHSHQ WHUNQRZ BIGIHRI KRZ WH DITHAWKH FRXQWIHV RU
FRP P XQWHV Z KHH ) UHQRK LV VSRNHQ 8 QGHIARIQEIQ) WH ) LHORK
VSHONQJ Z RUG 1P P HYHV BDUQHWY 1Q WH FXEUH DQG KHIMIH R

) WDQFH DQG ) UHQAK VSHDNQI FRXQWIHY DQG FRP P XQWHV 7KH
IRXUM WHP H) IDQRH 7KH 2 FRXSDWRQ DQG WH SRW\Z DU
\ HDLY LQARGXPHV BDUOHY/ VR D FRXQW VSHALLIE WHP H IRPXMQI RQD
NH SHURG IQWH KIMRY RI') IDQFH IQFXGIQI VI QUIFDQAWHYHOW IQ
SRONDOIQMMIMDIDQG DM FXAMUH Z KIFK KDYH KHSHG WDSH
WH FRXQA DVIVWV\RGD 7KLV IV DQH AW LOQRYDARQ HQDET)
GDUHY R GHYHERS DQG EXIG XSRQNQRZ BIGIH XQGHIMIQGIQ) DQG

FX@(UDDSSUHADWRQ E\ WH XVH Rl DXWHQWE VSRNHQ DQG Z LMMQ
VRXUAHV 1Q D VWP XOWQJ FRXUH RI IXG

7KHIRXUW@ Rl VSHONQ) QAMQIQ) UHDGIQJ DQG Z UMY Z IOEH
GHYHBSHG WURXJIK D WDQIH Rl DAAYWAY DOR! Z KIFK Z ODOHDG, EH

IDP IMDUVR @QIXDIHVXGHQW SDIUJURXS Z RWN IQGIMGXDO

UHDGIQ) Z IAMQ VMY LQGIYIGXDAHVHDURK RQ WH "QMUOHWIR P DNH
WHP RWR! ) LHQFK P HGID VBBLQ) VR QDAYH VSHDNHWYY DQG JDP HVIQ
WH IRUHIQ OQIXDIH Z LOMDENH SOFH  6\WGHQW Z LQEH VXIKWQ
WH VBLI HADQIXDIH DV P XFK DV SRME®I

L # [ #-$$1 | 11 # % 1 1-$C

o,

) UHORK LV D I DAQMWI VXEMPWKLIKO IHIDUGHG B\ XQYHIMWAV
LOFAGQI WH SUIHWWIIRXV S XWHDF LIRXS  7KHH DUIHP RUIHDQGP RWKH

RSWRQVIRUMXG QI 0 )/ 1Q) ( HWHUZ W WHDP RI SXWXIQI D
VSHALE FDUHHUXMIQU WH OQUXDIH RUFRQPHQWDW) RQ DQRWHU
GMVASTH $ GQXDIHFDQEH FRP EIQHG Z W D OUH YDUHW R
VXEMIFW IQFXGIQI 0 DWHP DWEV / 7. ( QIO / IMADVH

0 HRKDQFDQ QIIQHHUQ) &KHP MAI DQG) 1@ 6WWGIHV VR QDP HEXVD
IHZ  7KH JUHDWUI®f LEIDV DAKQYHWMWAY UH BFW WH JURZ IQJ

[P SRUBQFH Rl FRP P XQIFDWRQ LQ ( XURSH DQG WH LORIHDVHG FDUHHU
SRWELDAAV DV D UHVXOV
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+ \ RX YH HQWR\ HG * HLP DQ VR IDU ZK\ WRS QRZ"

/ HDUQIQJ * HUP DQ DWS / HYHQILYHV \ RX WKH FKDQFH VR
LP P HUH \ RXU/HD LOWR Z KDALY @NH VR @YH 1Q

* HLP DQ\ DQG RWHU* HUP DQ VSHDNLQJ FRXQWIHV
DQG GHHSHQV \ RXUXQGHUAMBQGLQI RI VIKH * HLP DQ
FXOXWH $ GIYHO" HUP DQ KH®V\ RX VR FRP P XQIFDW
FRQILGHQW F®IDUD DQG HI I HPYH® WLRXJIK ERW WH
Z UWMQ DQG VSRNHQ Z RUG Z KIGMDOR DARZ IQJ \ RX
VR GHYH®RS \ RXUXQGHUMZQGLQI RI VKH VSRNHQ DQG
Z UWMQ IRWP VRI * HLP DQ 7KH FRXU/MH Z LOHQDE®

\ RX VR GHYH®S HIIHFWYH FRP P XQIFDMRQ WN.@ 1Q IKH
* HLP DQ MQIXDIH Z KIOWILYIQJ \ RX D WMRURXJK
XQGHUAMDQGIQ) DQG DSSWHFIDARQ RI ViKH FXOXUH RI
WH FRXQWIHV DQG WH FRP P XQMHV Z KHUH * HWP DQ
LV VSRNHQ $V SDUARI WH FRXUH \ RX Z LG HWR

HP ELDFH WH FX@XUH | LUMKDQG Z MK DQ HGXFDWRQDA
YIMWWR HIVKHU%HUIQ RUO XQIFK DV Z H@DV EHIQJ SD
RI WWH DQQXDOYIMWILRP  RXU+ DQRYHU SDUADHU
VFKRRO/ HDUQIQJ D @QIXDIH DAS BIYHOZ L@DARZ \ RX
VR SO\ D IX@SDUANQ DQ LOFUIHDMQI® JREDDVHG
VRFLHW DQG WH P RUH \ RX GHYH®S \ RXU@QIXIME
DELON VKH ELJJHUWH VHQVH RI DFKLHYHP HQW

$66(660 (17 6758 &785(

<($5 $' 9$1&(' 68%6— -$5< $6

8QW 2O’ WFXWIRQV EDVHG RQ WP XXXV FDUGV
8QW /IMMQQI WHDGLQ ZUWQJ HWD\ RQWH
FKRHQILP  WDQVOMRQ * H (Q

<($5
8QW 2 WO3WHHMMRQ GLVFXWIRQRI DQ
LQGHSHQGHQWHVHDUFK SLRMIFW

8QW /DMMQQI WHDGIQ) WDQVOMRQ (QJ
8QW &UWFDO DQDOWFDOHVSRQWH IQ Z UMQJ RQ
VIKH FKRVHQ QRYHO
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BRFLDOMXHV DQG 7UHQGV

7KHP H  %HQI D\ RXQJ SHYRQIQ* HP DQ VSHONQI VRAHW) DP 1©®
VIKPXUHY WDGIMRQDADQG P RGHUD YDOHV IUHQGWKISY  LHDMRQWKISY <RX\W
WHQGV IMXHV DQG SHWRQDAGHQM ( GXFDWRQ DQG HP S@&\ P HQW
RSSRUMQUHN 3 ROAFDOLOWBPYOIDQG DUNAME FXGMUH

7KHP H 8 QGHUABIQEQU WH* HUP DQ VSHDNQI Z RUG 5HIIRQDIFX@MUH DQG
KHIMIH IQ* HP DQ * HUP DQ VSHDNQJ FRXQWIHV DQG FRP P XQUWAV

* HP DQ. $XWWID DQG 6Z MHUDQG 1Q D ( XURSHDQ FRQOWM W/ IWADMUH DWW
B DQGP XVE [QWH* HIP DQ VSHDNQJ Z RUG

<(%$5 $

$ / HYHCBRFLDOMWXHV DQG WHQGV

7KHP H ' IYHUAW DQG GLIHHQAHO LJWDWRQ DQG IOMIUDWRQ &XAMUDO
IGHQMN DQG P DUIQDDIMRQ &XEYUDCHQUEKP HOADQG FHBELDW)
GUHHOH * IVAUP ICDARQ DQG GYHIMW 3 ROMDOIQMMRNOMDQG DUMME
FXGUH

7KHP H  7KHO DNQJ RI 0 RGHQ* HP DQ\ RQZ DGV "QUDIDQG
VXEVHTXHOABLRAHW Rl UHXQULEDWRQ 6RADCFRKHVRQ 1Q SUMVHAGD,
* HP DQ. $UNAME DQG SRIMFDCP RYHP HQW ( FRQRP IE [P SDPARI D XQWMG

*|‘LP[Q\

l# [ #-$$1 | Il # % 1 1-$C

o,

7KH SV FKREQIXIWY IDQNGP IW RQFH\VDIG 2 QH @QIXDIH VHW\ RX IQD
FRUWIGRUIRU@H 7Z R OQIXDIHVRSHQ HYHY GRRUDBQI WHZD\ 7KL/

GHP RQWDMVRQHR WHP DQ\ Z D\ VWDWBDLQIQ) D OQIXDIH FDQKHS \ RX
LO\ RXUIXWH Z KHMHUIMEH WH OQIXDIH IRX\W RUDQIXDIHY EHQJ D VRRO
WDWY XVHG DBRQIMGH DORWHU

0 DQ\ XQYHWAMAV RITHUMMGHQW WH RSSRUMQW R VMG, VAHQAH
WRKQR®J\  HQIIQHHUIQI DQGP DV 67(0  GHIUHHVZ W D OQIXDIH JIMQU
WHP WH RSSRUMQW \R WXG\ DEURDG DV SDUAR| WHUWILG \ HDU SURVIGIQ)
WHP Z M QRARQD D GYHWH IMGHQWH SHUHQFH EXWDOR JIMQI WHP DQ
DGYDQRIH Z KHQ EHIIQQLQ) WHUFDUHHLY / DQUXDIH GDLQIQ 1Q+ LIKHU

( GXFDARQ KDV DOR QHYHUEHHQ P RUH YWMIBORUWH HARQRP \ Rl WY FRXQM
DQG SHRS®I Z W OQUXDIH TXDRIEDWRQV KDYHVHBRP EHHQP RUHIQ GHP DQG
6RE5 @QIXDIH VNG DIH DGYDQWI HRXY DQG FXKADARUEXVIGHW 1Q D JBEDO
P RELGIHARQRP \ DQG GQIXDIH JUDGXDMV KDYH RQH Rl WH KLIKHW

HP SB\ P HQAMDMVRI DQ. VXEMFW

7KH P SRUBQFH R EHQJ DEGI\R FRP P XQIFDWM 1Q DIRUHIQ GQUXDIH IV YHY
KLK® SUl HG E\ HP S\ HYDQG DV* HP DQ\ IVWH HFRQRP [EP RRURI

( XURSH DQG RQH Rl RXUELJJHWWADGIQ) SDUGHY HP SB HY DIHNHHQWR
UHAXIW HUP DQ VSHDNHY/

© MWHS. GDYIQ) WH (8 MKDVEHRP HHYHQP RUH P SRUBQUR QXUMUH
@XMV DQG VENH | X@DGYDQEIH Rl WHVH WDQU HIDE®! WA ) XUKHP RIH W

QRVWEINH @QIXDIH W WH XQGHIAMQGEIQJ RI WH SHRS®! DQG WH FXOMWH
\ RX@DFTXILH WDWZ l@P SLHW
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* HRIWDSK\ KDV EHHQ GHVFUEHG DV iKH P XVWAKDYH $ BIYHO
DQG D VXEMIPWXQITXH® SOFHG VIR DGGUHW WKH P RW
SUIHWMQI IWXHVRI WH  WBHOWU WY D WRWRXV
VXEMIPW EXWRQH WKDWHYHU RQH FDQ WXG\ DQG HQWR\
EHFDXVH IMUHDVWV VR RXUHYHU GD\ @YHV DQG VIKH Z RUTB
DLRXQG XV WY P XGUGIVFISADY  HP EWDFLQI DQG JLYIQU
UHBIYDQFH VR D QXP EHURI RVKHUVXEMFW DQG W@ 7KH
EUHDGWK RI * HRIWDSK\ LV LQFUHDVIQI® YDOXHG E\

HP SE\ HUY DQG XQLYHUMMHY DONH * HRJWDSKHUWY BIDUD VR
DQDOVH GDVD VR LHDG  HYDOXDW DQG DGGLHW LQIRLP DMRQ
ILRP YDUHG VRXUFHV DQG VR XVH * HRJUDSKLEDO-QIRLP DURQ
6\ WMP VV W P XGAGLVFIS@ODU QDVWUH DARZ V * HRIWDSKHW/
VR NHHS D@GRRU/ RSHQ DQG DYRIG RYHUVSHFIDIVDARQ W
LV KLIK® YHUDW®! DQG FRP ELQHV Z HAZ MK VFIHQFHV DQG
DUV DONH

$ JRRG JHRJWDSKHULY D FUMFDOMIQNHUDQG RXUVHDFKIQJ
DQG GIDURIQJ HP ELDFHV VKLY $QDOMY LOWMUSUHVIMRQ DQG
HYDOXDMRQ DUH DWAKH KHDUARI Z KDWZ H GR $SSOIQJ RXU
NQRZ BIGJ H DQG XQGHUMIQGIQJ RI WKH Z RUTS VR XQNQRZ Q
VIVKDMRQV J LYHV RXUVXEMIPAD UHBIYDQFH DQG XVHI X@HW
VKDWEK DEPIQU HY DQG LQVSILHY RXUMKGHQW ) IHGZ RUN VHW
* HRIWDSK\ DSDUNILRP D® RWHYHU RWHUVXEMIFW W
JLYHV DQ RSSRUXQIW | RUMXGHQW VIR VWS RXWRI VIKH
FOWRRP DQG H| SHUHQFH D KDQGV RQ DSSURDFK \R
®DURIQI DERXWWKH UHDOZ RUTS Rl WH $ GIYHO

TXDA LFDVMRQ IV DWHWHG WIRXJK D 1 RQ ([ DP LOHG
$WHWP HQWEDVHG RQ I IHGZ RIN - RSSRUAQIVIHY VIR WKG\
1Q WH | H@ Z I@EH SWRYIGHG  ®FDM DQG RYHUWHDV

$66(660 (17 6758&785(

<($5 $' 9%$1&(' 68%6— -$5< $6
8QW $6 &KDQILQJ / DQGVFDSHY
8QW $6 &KDQIIQJ SOFHV

<($5
QW $
QW $
QW $

$' 9$1&(" /(9(/ $

* REDOS\WMP VV  * RYHUQDQFH
&RQWP SRWDU 7KHP HV
-QGHSHQGHQWM-QYHWAI DMRQ

[ -

2- +1

[ #

$a 7

0

O

+ U#HS$- 1+ - C
<($5 $6
81-7 &KDQJLQJ /' DQGVFDSHV

BHFWLR&K®QJILQJ /IDQGVFDSHV &KRLFH EHW
&RDVWDO RU *ODFLDWHG /DQGVFDSHV WZR
TXHVWLRQV ZLWK GDWD UHVSRQVH
6HFWLRTH®BWRQLF +D]DUGYV 7KUHH FRPSXOV
ZLWK GDWD UHVSRQVH

81-7 &KDQJLQJ 30DFHV

6HFWLR&KPQJILQJ 3ODFHV 7ZR FRPSXOVRU\
ZLWK GDWD UHVSRQVH

6HFWLRQHOGZRUN "QYHVWLIJDWLRQ LQ 3K\V
7TKUHH FRPSXOVRU\ VWUXFWXUHG TXHVWLRC(
ILHOGZRUN DQG WKH OHDUQHU V RZQ ILHOG

<($5 $

81-7 *OREDO 6\VWHPV DQG *OREDO *RYHUC
6HFWLR®@REDO 6\VWHPV :DWHU DQG &DUER
VWUXFWXUHG TXHVWLRQV ZLWK GDWD UHVS
TXHVWLRQ

6HFWLRQREDO *RYHUQDQFH &KDQJH DQG &
SDWWHUQV RI JOREDO PLJUDWLRQ DQG JOR
RFHD@MZR FRPSXOVRU\ VWUXFWXUHG TXHVW
RQH HIWHQGHG UHVSRQVH TXHVWLRQ
6HFWLRQV&/ &HQWXU\ &KDOOHQJHV 2QH FRP
UHVSRQVH TXHVWLRQ GUDZLQJ RQ 8QLWYV

81-7 &RQWHPSRUDU\ 7KHPHV LQ *HRJUDSK
6HFWLRTHEWRQLF +D]DUGV 2QH FRPSXOVRU
TXHVWLRQ

6HFWLRQRYWHPSRUDU\ 7KHPHV LQ *HRJUDS}
WKHPHV IURP IRXU (FRVA\VWHPV (FRQRPLF
"QGLD RU &KLQD RU 'HYHORSPHQW LQ DQ $I
&KDOOHQJHV DQG 'LOHPPDV :HDWKHU DQG

81-7 -QGHSHQGHQW —-QYHVWLJDWLRQ
1RQ H[DPPLQDWLRQ ZRUGYV

# % 1 1-$C

l# [ #-3$$1 | !
O $3

* HRIWSK\ IV DQ [P SRUBQATXDDIEDAWRQ |RUD DQIH Rl FRXUWHV VXK DV
FDURIWLSK\ FIP DR®J\  VXUH IQ) BIVXUH DQG IHFUHDWRQ OQGVADSH
DURKIWIRMUH HWEMWE P DQDIHP HQMRZ Q SOQQIQI AMCHQILQHHUQI DQG
DIUEX@UH DV Z HODV WH WDSIGD JURZ LQJ HOYILRQP HQECDUHDV 0 DQ\
JHRIWDSKHY DOR HOWMUFDUHHWY VXFK DV DFFRXQEQR @7 AMOMHXEH
KXP DQ UHVRXUFHVHW Z KHIH D EURDG YIMRQ LV LHTXILHG
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6VXG\ LQJ KIMRU DWS / HYHOZ LOKHS \ RX
IP SLRYH \ RXUDQDOWFDOWN@Y GHYH®RS

\ RXURZ Q RSIQIRQV DQG |RLP XOW Z HD
WHDVRQHG VXSSRUMG DQG ®RJLFDO

DUXP HOW <RX Z LO®DU KRZ VR
FUVFD@ DSSWDIVH KMARUFDOVRXUFHV DQG
Z WK DQ HP SKDVLV RQ Z UMWMQ

FRP P XQIEDWRQ SHU/RQDOHVHDUFK DQG

GLVFXWIRQ DQG GHEDW DQ $ / HYHOQ
+ MRU Z LOKHS \ RX GHYH®RS VN@ YWO

| RUXQLYHUAW DQG WIKH IXVXLH + DRUL LV
WH SHUHPWFKRIFH L \ RX KDYH DQ
LOTXLUQI FUMFDORUDQDOWFDOP LQGVHW
DQG FRP ELQHV Z HOZ WK RVKHU

KXP DQIMHV RUVRFLDOVFIHQFH VXEMIFW
DQG LV DQ LGHDOFRQWDWQJ VXEMIPWRU

VFLHQFH DQG P DWKV

$66(660 (17 6758&785(

<($5
8 QW
8 QW

$' 9$1&(' 68%B- -$5< $6
3ROAFV 3HRS®I  3LRWAW
) LHQFK 5HYROMRQ

<($5
8 QW
8 QW
8 QW

$' 9%1&("
86$
) LHQFK 5 HYRO(RQ FROWOQXHG
~-QGHSHQGHOW-QYHWAI DARQ

1(9(] $

+ O S$- I+ - C

<($5 $6

817 3HURGGEWG

3ROMEV 3HRS®! DQG 3UIRWMWE

o KRXW [ HWD TXHWRQY
Rl WH VRVECS / HYHQJUDGH

81+ ' HSW6WG 3DUN
) WQAH  7KH &DXVHV DQG &RXUH RI 5SHYRGMWMRQ F
€ KRXW 6RXUAHEDVHGH DP IQDWRQ SDSHU
Rl WHRECE / HYHQ)UDGH

<(%$5 $
6\WGHQW Z LOAWE R KMRY H DP VIQWHVXP P HURI WH$ \ HDU 7KH I1QDO
XQWY DQ IQGHSHQGHQWQYHVIM DWRQ VR EH VIXEP WHMG E\ WH 6SUQJ RI <HDU

817 7KH$P HUFDQ &HQWU

$UDVRI WXG LQFOGH WH VWX I B AYIO KW IRUSUEDQ $P HUFDQV DQG

WH FKDQIIQJ QDXWHRI 86 IRHIQSRIA € KRXW [ WD TXHMRQY
Rl WH VRVEGS / HYHQJ LDGH

817 ' HSWK6VXG 3DUWV
&RQUMDXDARQ R WH HDUMHUSDUAR! WH GHSW WXG, VWXGHG IRUS QW
FRYHUQ) WH SHURG ( QFRP SDWQJ WH UHIQR! 7HUILRUIQWH
) LHQRK 5 HYRGMRQ DQG FX® LQDMVIQ WH IDOR! 1 DSRERQ
€ KRXW 6RXUPHEDVHG DQG HWD\ EDVHG H] DP IQDARQ SCSHU
R WH VRS / HYHQIUDGH

817 -QGHSHQGHOWQYHWIO DVIRQ
6\MGHQW DUH H SHAMG VR FRQGXPWKHURZ Q UHVHDURK DQG SURYIGH WHU

RZ Q HMGHORH VR GHEDWM D NH HYHQWIQ KMRUY
Rl WHVRWEGS / HYHQIUDGH

7KH FRXUH IV GIYIGHG LQ I R DQG SXSI® DIH BXIKVE\ \E R P HP EHY/RI
Wl HP S® 1QJ D YDUHW Rl SIRYHQWDFKIQI P HWRGY 6\MGHQW DWH

H SHAWG \RR VENH DQ DRAYH SDUNQ WHURZ Q ®DUQIQI DQG JURXS DQG FOW
GMVXWRQ SUHVHMMRQV DQG LQGHSHQGHMHVHDURK W@ DUH XVHG
WURXIKRXWAMGIHY 5HIXOUH, DP IQDWRQ VMBI TXHWRQY DUH DOR D
IHDUH VR HQDE®! SXSIO' R EHFRP HIDP IIDUZ W WH WOy GHRHWOU \R
VXFRHHG 1Q WY VXEMPW

l# [ #-$$1 | !l # % 1 1-$C

SAMRXIK WHVXG R KIMRY FRP SBP HOW WDAR RWHUS UV VXEMPW W
KDV EHHQ VXFFHWIX@® FRP EIQHG Z W DB RWMDOWXEMPN W DKLIK®
UHJ DUGHG DFDGHP IE GVAS@EH DP RQIMAZ KIFK SURYIGHV D QXP EHUR
YDODE®! WDV HIDEG WA W DWRADMG SDUNEXOLD Z W WH IRGRZ IQJ
SIRHMRQV OZ RXUDDP EURDGFDWMQI P DQDIHP HQWEDQNQ)
SXEQKIQI TEWDUDQWKLS JRYHQP HOWDQG DGP IQVADWRQ
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7 1V DWH KHDUARI HYHU GD\ @H DWKRP H ZRWN
DQG LQ RXUBIVXUH WP H ILRP FRP SXWUJWDSKLFV
DQG FRQWROW WHMP V\R FRP P XQIFDMRQV DQG
SWREGP VROIQJ -7 KDV DQ HYHU LQFUHDVIQJ LR®!
VR SO\ &DHUBIRQ LV SLRXG VR RITHUWH

&DP EUGIH 7HFKQLFDY &HUMLEDW  HT XLYDBIQW
®DULQI KRXUW/ VR $6 / HYHO DQG -QWRGXFVRU

' IS®RP D HTXLYDBIQABDUIQ) KRXW VR $ / HYHO
lQ -7 DWAL[ W ) RLP  7KH TXDA LFDMRQ LOFOXGHV D
FKRLFH R XQW P HDQLQJ VIKDWWXGHQW FDQ
FKRRVH VR RSW RUHMKHUDQ -QI RLP DMRQ
&UHDWYH 7HFKQR®JI\ RU&RP SXWMU 6 FLHQFH
SDWKZ D\ GHSHQGLQJ RQ WKHLULQGLYIGXDOFDUHHU
JRDY

$66(660 (17 6758 &785(

7KLV FRXUH KDV 1 2 H] DP LQDWRQV DQG LV
FRXU/MHZ RUIN EDVHG

< THFKQLFDO&HUM LFDWA $6 HTXLYDBIQW
6\GHQW Z [@MWXG\ P RGXGN

< -QWRGXFWRU ' LSGRP D $ HTXLYDGHQW
6VGHQOW WXG\ DIXUKHU P RGX®NV

: KHQ DSSOLQJ |RUKLIKHUHGXFDMRQ WKG\  VKH

&HUMIFDW  -QW LS®P D
$6 (TXYDBRQW  $ ( TXLYDBRQW
" IWMIDRVIRQ
" IWIDRVIRQ

0 HUW
3DW

1 . #5 1

-+0 4 )
+ 5*#1 /-1 -+0 1+ 4%
+ OH#HS- |+ - C

FRX%DMMNWHIRGRZI@S&$6V&HISRQN [ #-$$%1 | 11 #

$ TXDA LFDMRQ | RFXVHG RQ EXL@IQJ HP SR\ DELAW WLAV LQ
VKKH &7 DQG &RP SXVIHUG6FHOFH VHRVRWY

7KH &DP EUGIH 7HRKQEDY TXDOLFDARQ IV GHMIQHG R HTXIS
GDLOHY/ Z IW WH YDOXDE®! W@ WH. QHHG LQ RUGHUVR JDIQ
HP SR\ P HQMQWH” &7 &RP SXWUBAHQFH IQGXVIMHY &RP SXORU

XQW IGHQM WH SUQAS®V IRUHIHPRYH FRP P XQIEDWRQ
IQWRGXFHY BDLOHY VR WH IQMSHYRQDONDY DQG DAEX\W
UHTXWLHG Z WIQ D Z RINSOFH / HDUQHWY Z [@QYHVA DM Z KDADQ
HP S® HUH SHAW R DQ IQGLYIGXDIDQG BDUDKRZ R FRP P XQEDM
HIHPAYHO Z KIOWGHYHBSIQ) WHURZ Q SHWVRQDOIGHYHBSP HQW

QHGV

7KH FRXUH LV QRQ H_ DP LQDARQ DWHWP HOWZ W LQGIYIGXDO
WDFKHY 1Q WH GHSDUR HOAENQ) UHVSRQUELDN |RUGHIYHY RI WH
GLIHHOAXQW 7KLY P HDQV WD RRG DAMQGDQRH 1V YMIOR VXFRHW
Z W WL FRXUH Rl WHZ RINEHQ) GHIHHG 1Q BMRQVLY
IRWP D® DAMHWHG

&RXUH WUXPXLH
7KH FRXUH FRP SIMAVM[ P RGX®V) RXUR! WHVH DUH FRP SXORU
GHAGHG E\ WH VFKRRO7KH UHP DIQIQU VI R XQW LQFGGH HBPAYHY
DEQJ ¥ R SDMZ D\ V GHSHQGEQ) RQWH FDUHHUIRDCR! WH LQGYIGXDO

3DVKZ D\ RQH -QIRLP DWRQ DQG &UHDVIYH 7HFKQRERI\

6VWGHQOW RSWY IRUWLY SDZ D\ Z LOXQGHWENH \E R HBPAYH XQW 1Q
GHMJIQIRUIQMUDPAYH P HGD Z KIGWGHYHBRSIQ) WA 1Q HWHU

Z HEVIW GHMJQ RUDSS GHYHBSP HQABWWGHQW Z LGDOR GHYHBS D
VRADCP HGID VWADMJ\ |RUD ®FDCEXVIQHW

3DWKZ D\ VER (P HULQJ 7HFKQR®RILHV
BWWGHQW RSWQJ IRUWLY SDNZ D\ Z L@XQGHIENH VE R HBPWYH XQW

FRYHUQ) WH %0 6P DUMU3 OQHWQWDAYH DQG IGR JDP H
SOMRLP V DQG \WFKQRBJIHV

% 1 1-$C

7KH &DP EUGIH 7HKQEDY FRXUH SURVIGHY GDUHY/ Z IW D

YRFDWRCQDCEDMZ D IR WH 7 IOGXMM 7KH TXDOQIFDARQ IV IX@
WHRIQWHG DVD SDMZ D R KLIKHUHGXFDWRQ 7KH FRXUH DIMDRW

8 &$6 \BULI SRIQN WDADUH DQ HQM UHTXILHP HQWRUXQLYHUW
VIXG  3UHYIRXV AXGHQW KDYH VHEXUHG XQLYHUW SOFHY DD YDUHW

R XQYHIAMAV IQFOGQ) &DUGEL DQGS: (
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0 RWRI WHO DWHP DWFV FRYHUHG DWF &6( LV 3XWH
0 DIMHP DNV

$W6 $ WHFARXUH VP RGXOUDQG IQFXGHY ERWM 3XUH

68 % (&7 / ($' 8QW DG DQG$SS@G 8QW DG
0 U6 0 HIHGIW

7KHDSSTHG P RGXGNV FROQMIQWSIEVILIRP ERW P HFKDQERV
(175<5(48-5(0 (176 DQG WMYMEY $ @P RGX®N DLH FRP SXGORU
3GIDVH VHH VHSDUDW GRFXP HOWRXWIQLQU
HOW UHT XILHP HOW | RUD@VXEMFW . KDWZ La>-WXG\
352) <«($5  $6
$ BIYHCD DWHP DUEV LV RIVMQ WRXJKWRI DV D
VXEMIPWRI FRP STEDWIG FDBX@WRQV <RXZIDMG  $6 BIYHP RGXBV
+ RZ HYHU FDBX@MRQV IRLP RQO D VP D@SD e 83QW 3XWHO DNHP DWEV$
RI VKLY UJRURXV GIVALS@OH Z KIEK UHT XILHV e 8QW $SSOHGO DWHP DWEVS
FODUWIONQI DQG VKH GHYHBRSP HQWRI
VSHEUIE LGHDV IQR JHQHUDOHG VROMEQV2 Q. [T
RQH KDQG $ ®IYHOD DVWHP DVFV GHDYY Z VK
KLIK® DEVAWDRWRSLEV Z KIFK LHTXILH <RXZIOMG $ GYHP RGXBV
FROQVIGHLDE® LP DJIQDMRQ FRP ELQHG Z I WH e 83QW 3XWHO DWMHP DWWV %
GMVAS@HRI SRRl 2 Q WWH RWHUKDQG e 8QW $SSTHGO DWHP DWEV%

P DIHP DWFV XQGHLELQV YIUXD@® DOWH

SUDPWEDOGHYH&RSP HOW LQ VFIHQFH 7 DQG
HFRQRP LFV Z KIFK KDYH IRWP HG RXUP RGHD

: KHQDQGKRZ Z L®-EH DWHWHG'

2 RUTE SWHWP HOAY HOWHD WILRXIK P RGXQUH DP IQDWRQVY
e <HU 8QW DQG EHQ HDP IQHGIQO D\
$66(660 (17 6758&785( e <HU 8QW DQG EHQJ H DP IQHGIQO0 D XCH
<($5  $' 9$1&(' 68%B— $5< $6
8QW 3XWHO DWHP DWFV $
+RXU P LOXWMV I'# [ #-3$%1 | Il # % 1 1-%$C
8 QW $SSCHG 0 DWHP DWFV $ C '
LRXU P IOXW 7KH FRXUVH SURYLGHV D ILUP IRXQGD
6HFIRQS  6VIMMMEY WR VWXG\ WKH VXEMHFW WR GHJUHH C
6HPMIRQ % O HFKDQIEV H[FHOOHQW EDVH IRU DOO VFLHQFH FF
ILQDQFH HFRQRPLFV HWF B6WXGHQWYV
<($5 $' 981&(" 68%6- $5< $ ODWKHPDWLFV PD\ PRYH LQWR UHODW
S?AQ’XU“;“LSX%HPDV‘FV% $FFRXQWDQF\ (QJLQHHULQJ DQG LQWI
B UHVHDUFK GHWKHPDWLFLDQV DUH KLJ}
LRXU P IOXWY OHDUQW WR WKLQN FOHDUO\ DQG ORJ
6HAIRQS  6VMMAEY FRPSOH[ SUREOHPV 7KHLU VNLOOV DQ

6HFARQ % ' UITHUWHQWDOHTXDWRQV 0 HFKDQ KLIJIKO\ VRXJKW DIWHU E\ HPSOR\HUV L




68 % (&7 /($'
0 U6 0 HUHGIWK

(175<5(48-5(0 (176
3®IDVH VHH VHSDUDW GRFXP HOWRXWIQLQJ
HQW WHTXLWHP HQW | RUD@VXEMIFW

352)(

$ GIYHOD DWHP DVMEV LV RIWIQ IKRXJKWRI DV D
VXEMIPARI FRP SQFDWG FDBXMMRQV

+ RZ HYHU FDEXOMRQV IRLP RQ® D P D@SD
RI WY W RWRXV GIVFISAOH Z KLFK LHT XLLHV
FGIDUWIONQJ DQG WH GHYHBRSP HOWRI
VSHFLLE IGHDV LOVR J HOHDOVHG VROMRQV 2 Q
ROH KDQG $ BIYHOO DVKHP DWFV GHDY Z VK
KLIK® DEVWDRPWRSLEV Z KIEK UHT XILH
FRQVGHWDE®! LP DILQDMRQ FRP ELQHG Z WK VKH
GMAS@HRI SRRl 2 Q VIKH RWMHUKDQG

P DWHP DWEV XQGHLBLOV YIUAXD@D DAWKH
SUDPWEDOGHYH®RSP HQW 1Q VFIHQFH 7 DQG
HFRQRP LFV Z KIFK KDYH IRWP HG RXUP RGHD
Z RUT

$66(660 (17 6758 &785(

6HH WH IR@RZ 1QJ IRUGHIILY Rl VKH
WAKRXWH

KWBV ZZZ ZMF FR XN TXDULFDWRQV P DK
P DWEV UP DVKHP DWEV JFH Z MF JFH
| XUMHU P DWV VSHF |LRP H SGl

0t O-#
5 0-5 1+ $
' 2-+1 $a 7

+ O S$- I+ - C

0 RW\RI WHO DWMHP DWFV FRYHUIHG DWF &6( LV3XWH
0 DWWHP DWrV

7TKHDSSMHG P RGXGNV FRQMOQWSIEVILRP ERW
P HRKDQIEFY DQG WIMYMFY  $ @P RGX®NV DLIHFRP SXORU

. KDWZ Laip-WXG\ "
7TKHRUWGHURI XQW IV\ HWWR EH GAWLP 1OHG

BVKGHOW Z LIDAXG\ P RGXON
e« SQW DQG 0 DHP DWEV

6VXGHQW Z LOWXG\ DIXUKHU P RGXGNV

e 8QW)0 )0 )0 )0 DQG)0 )XUMHU
0 DIHP DRV

: KHQDQGKRZ Z L-EH DWHWHG!

$WHAWP. HOWY HOWHD WRXIK P RGXOUH DP IODWRQVY
e 0 RGXBNVZIQEHH DP IQHGIQO0 D -XQH

l# [ #-$$1 | 1! # % 1 1-$C

7TKHFRXUH SIRYIGHVD 1P |RXQGDWRQ |RUMMGHOW Z KR
ZMKWWXG WH VXEMRWR GHI UHH GIYHOWDOR SURYIGHV
DQ H AHB®IQWEDWH | RUD@VAHQAH FRXUAHY DQG IRUDUHDV
VXHK DV IQDQAH HARQRP IV HW 6\WMGHOW Z KR FRP SG\W
DGHIUHIQO0 DHP DWVP D P RYH IOR UHDWG | IHGV

VXAK DV0O HGHH $ARXQWEQR  ( QIIOHHUQI DQG
[QMEMASTDY IHVHDURK GHMJIQ 0 DWHP DWADQV DUH
KLIKO® QXP HDWM KDYH GDLVWR WION FBDUD DQG RJIFD®
DQG GHYIVH VRGWRQVWR FRP SGf SWIREGP V 7KHUWQ@
DQG YHUIDWMW P DNHWHP  KLIKO® VRXIKWDIVWUE\

HP S& HYV/IQD Z IGH UWDQIH Rl FDUHHY/
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7TKHQHZ : -( & VSHFLLFDWRQ SWRYIGHV
WXGHQW Z WK D ELRDG DQG GHVIL®IG
VXEMIPWNQRZ BIGIH LQ D@FRP SRQHQW
FUMFDOR WKH WXG\ RI 3K\ IFDO

( GXFDARQ DQG UHDWAG VXEMIFW 1Q

KL KHUHGXFDRQ

$66(660 (17 67588&785(
<($5 $' 9%$1&(' 68%— $5< $6
8QW ([ S®RUQI 3( ([DP
8QW -P SLRYIQJ 3HUWRQDOBHURLWP DQFH
&RXUMZRWN 7R $WHW
3 UDPWFDOSHU RWP DQFH 1Q RQH DRVYIW DV
D S@\ HU SHURWP HU
3 WDPWFDOSHURWP DQFH DV D FRDFK RU
RIILFLDO
3HU/RQDCB HURWP DQFH 3 LRI LG

<($5
8 QW
8 QW
SK\ VIFDOHGXFDVMRQ
$WHW

¢ 3UWDPWFDOSHURWP DQFH LQ RQH DRVYIW DV

D S@\ HU SHURWP HU FRDFK RURIILFLDO

o —QYHVWIDWYH 5 HVHDUFK

$' 981 &(" /(9(/ %

( YDOXDWQJ 3( ([DP
5HILQIQI SHURQDOSHURWP DQFH 1Q
&RXUMHZRW 7R

6WXGHOW VWKQW DQG  LQO0 D\ RI <HDU
DQG XQW DQG  lQ-XQHRI <HDU

10) $1+ 4
-, 0 1
' 2-+1 $a 7

+ OHS- I+ - C
<($5 $6
QLW ODUNV ::ULWWHQ ([DP

e $QDWRP\ 3K\WLRORJ\
e 6SRUWV 3V\FKRORJ\

e 6SRUWY 6RFLRORJ\

e +LVWRU\ RI 6SRUW

81-7 ODUNV 3UDFWLFDO
e 3HUIRUPDQBHQ 6SRUWLQJ $FWLYLW\
e &RDFKL®IRUWY &RDFKLQJ 6HVVLRQ
e 3K\WLFDO 3HUIRUPDQFB333URJUDPPH

<($5 $

81-7 ODUNV :ULWWHQ ([DP
e 6SRUWYV 3VI\FKRORJ\

e SQDWRP\ 3K\WLRORJ\

e 6SRUWYV %WLRPHFKDQLFV

e 6SRUWY 6RFLRORJ\

e +LVWRU\ RI 6SRUW

81-7 ODUNV 3UDFWLFDO
e BUDFWLFDO 3HUIRUPDQFH &RDFK RU 21IL
¢ S5 HVHDUFK 3URMHFW "PSURYLQJ 3HUIRUF

7\SLFDOO\ WKHUH DUH VL[ FODVVURRP OHV\
HISHFW WR EH WDXJKW E\ VHYHUDO GLIIHUF
FRUH GLVFLSOLQHV 7KH WZR SUDFWLFDO O
SHUIRUPDQFH FRDFKLQJ ZKHUH VWXGHQW
WKHLU SHHUV 6WXGHQWYV XQGHUWDNH FRX
SHUIRUPLQJ HYDOXDWLQJ D VSHFLILF WUD
ZHDNQHVYV LQ WKHLU ILWQHVY ZLWKLQ WKH|

| Il # % 1 1-$C

| ]
C.# | #-$$1

2 WHUVXEMPW Z KIFK GNZ HOY W 3( DIH%R®J\ 6RARBI\ DQG
3MKRRI\ EXWDQ FRP EIQDARQ RI VXEMPW DUH SRME®! DS / HYHO
7KH VXEMPABDGV VHDP GO IQR P DQ 8 QLYHIW FRXUHV

IOFOGIQ) 6SRUV 6AHQAH 5HAUHDARQ DQG / HVXUH 0 DQDIHP HQW
6SRUNV 3Vt FKRBJ\ 6SRUNV $QDOMY 3K\ MRWHIDS\ DQG 6WHQIW DQG
&RQGMRQQI VR QDP HDIHZ  7KHH LV DOR WH RSWRQ VR HQURGRQ D
3RWY LDGXDWM FRXUH LQ ( GXFDMRQ DQG EHFRP HD 3( 7HDFKHU 0 RWA
Rl WHVH FRXUHV DUH KLIK® VRXIKWDIWUDQG RYHWXEVFUEHG \R
FDQGIGDW Z L@HT XILH H FHIIQWZ RUN HWIE R DAKIHYH WH KLIKHVW
SRWE®! JUDGHV R DFFHW WH Z IGHVWAKRIBHV 3RW



68 % (&7 /($'
0 UO 6P LW

(175<5(48-5(0 (176
3®IDVH VHH VHSDUDW GRFXP HOWRXWIQLQJ
HQW WHTXLWHP HQW | RUD@VXEMIFW

352 ) (
$ GIYHO3K\ VIFV LV VXIVIDE® LI \ RX
KDYH DQ LQWALHWAMQ DQG HONR\
SK\ VIFV
Z DOWR 11QG RXWDERXWKRZ \KLQIV
Z RN 1Q WKH SK\ VIFDOZ RUTS
HOWVR\ DSSOLQJ \ RXUP 1QG VR VROLQJ
SWREGP V
HOWR\ FDW LQJ RXWQYHWII DMRQV E\
WWH DSSTFDMRQ RI P DI LODVYH
@RI LFDOMIONQJ
Z DOWR XVH SK\ VIFV VR P RYH RQ \R
IXUMHUMXGLHV 1Q + LTKHU ( GXFDMRQ
VXSSRUARKHU T XD LFDWRQV
e KDYH JRRG P DVKHP DVEV WN@Y

$66(660 (17 67588&785(
<($5 $' 9%1&(" 68%U6— -$5< $6
8QW 0 RWRQ (QHW\ 0 DWMU
QW (GIFPMFIW  / LJKW

<($5 $'9$1&(" /(9(/ $
8QW 2 VFLEMRQV DQG 1 XF®L
8QW ) HGV DQG 2 SURQV

8 QW  3WDPWFDOH] DP LODARQ

10) $1+ %

' 2-+1 $a 7

+ O S$- I+ - C

<($5 $6

81-7 ORWLRQ (QHUJ\ DQG ODWWHU

e KRXU PLQXWHV

e 6KRUW DQVZHU DQG H[WHQGHG DQV
VRPH LQ D SUDFWLFDO FRQWHI[W

81-7 (OHFWULFLW\ DQG /LJKW :ULWW

e KRXU PLQXWHYV

e 6KRUW DQVZHU DQG H[WHQGHG DQV
VRPH LQ D SUDFWLFDO FRQWH[W

<(%$5 $

81-7 2VFLOODWLRQV DQG 1XFOHL :U

° KRXUV PLQXWHYV

e 6KRUW DQVZHUV DQG H[WHQGHG DQ
SUDFWLFDO FRQWH[W FRPSUHKHQV

81-7 )LHOGV DQG 2SWLRQV :ULWWHC

e KRXUV

e 6KRUW DQVZHU DQG H[WHQGHG DQV
FRQWH[W

e &KRLFH Rl RQH RSWLRQ RXW RI IRXL
OHGLFDO 3K\VLFV 7KH 3K\VLFV RI 6¢
(QYLURQPHQW

81-7 SUDFWLFDO ([DPLQDWLRQ

l# [ #-$$1 | 1! # % 1 1-$C

3K\ MEV®DGVRQWR D Z IGH IDQIH Rl FRXUWHV DQG FDUHHWY <RX
FRX@ XVH 3K\ MIEV VR VXSSRUARWHUT XDDIEDWRQV RUP RYH RQWR
IXUMHUMMGLHY RUHP SB\ P HOMQFOGIQ) D%7( & + LIKHUL DARQDC
+1&DQG+1' RUDGHIUHH FRXUH VXFK DV3K\ MEV WH
6AHQAHV 0 HAAQH 0 FMRB)\ ( QIIQHHUQ) IQFBXGIQI &KHP IFDO
(QIQHHUIQ) &RP SXWUGAHQFH DQG IHDWG SLRIWDP P HV

(P SG\ P HONQWH DUDRI IRUH DP S®! LDGRIWDSK\
EIRMAKQRRI\ FRP SXWY HQIIQHHUQ) DFFRXQEQR. HF-Q IDFW
3K\ MEV IV UHFRIQVHG DV DQ HQW! TXDOIEDARQ IRUD Z IGH LDQIH

R + LIKHU( GXFDWRQ FRXWHV DQG HP S\ P HONRSSRUMQUWAY
%4-KIQG 0 HAAQH DQG/ DZ. 3K\ IEV. JUDGXDWV RQ DYHUIDIH ERDW
WH KLIKHWAJ LDGXDW Z DIH
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3\ FKR®RJ\ LV VKH VFLHQWILE WXG\ RI WKH
P 1OG DQG EHKDYIRXU MV D GHP DQGLQU
VXEMIPWKDWH SGRUHV VKH | XQGDP HQVDO
TXHWIRQVRI ZK\ ZH DV D VSHFLHV
WION |HHODQG EHKDYH DVZH GR 7KH
LOFUHDVIQJ | DVFLODWRQ VMDWVRFLHW KDV
Z WK 3\A FKRRI\ LV LHI BIPMG LQ LW
SRSXMUW DW$6 DQG $ BIYHO

$66(660 (17 6758 &785(
<($5 $' 9%1&(" 68%U6— -$5< $6

8QW  3DWWR 3UHVHOW
8QW 3V FKR®RJLEDOSRQFHSW

<($5
8 QW

$'9%1&( /(9(/ $

8QW  $SSTHG 5HVHDUFK 0 HKRGV

$ @XQLW DWH Z UWWQ H[ DP V

1$)+0 4 /)

' 2-+1 $a 7

+ O S$- I+ C

O

$681-7 3DMRIUHVHON: UIMQ([DP KRXU P IQX\WMV

6\MGHQW Z @I DIQ D VRIS JURXQGQ) IQVRP HRI WH FRUHHBP HOWRI

SMAKRBRI\ 7KH Z IOANG 1LYH SV FKRBJIIFDADSSURDAKHY VR XQGHUAEIQG D YDA
WDQIH R SKHORP HQD IQFOGIQI WH IRWP DARQ R LHDMRQWKISV EWDIQ

DEQRWP DIMAVIQ P XUBHIHY WH XQFRQVARXVP 1QG GUHDP DQDOWY WH
LQOHQFH R HDUD FKIGKRRG H SHUHQRH WH XQUHIDELOWV Rl H HZ MgHW

WAMP RQ\ [UHH Z I@DQG Z KR LV KDSS\

$681-7 8VQ 3VFKRBIIFDBRRQAHSW : MWMQ([DP KRXU P LOX\WV
6HPIRQ$ &RQMP SRUDY GHEDWM 6\XGHQW Z LGH S®WH D QXP EHURI GHEDMV
ILRP DS FKRBJIEDCBHWSHPRYH LQFGIQI WH HWLEV RI QHXURVAHQRH WH

P RWHUDVSUP DY FDH JIYHUR! DQ IQ DQWDQG XMQ) WIFKQT XHV VR FRQARO
EHKDYIRXU 2 QH TXHWARQ GONHG VR WH JLYHQ GHEDWV

6HPIRQ % 3UQASGNVRI LWVHDUK &RP SXORY TXHWRQV RQWHWHRU R

SV FKREBJIFDOHVHDURK IQFOGIQI WH Z RINRI VRADADQG GHYHBISP HQEO

SV FKRRIMV

6HPIRQ & $SSTIMRQ R UVHDUK P HWRGV VR D QRYHOFHQDUR 6\WGHQW Z 1O
DSS® WHUNQRZ BIGIH DQG XQGHUMIQGIQI Rl UMVHDUAK P HMRGV\R QRYHO
VAFHQDURY P DNQI MGIHP HQW RQ SM FKRBIIEDAHVHDURK. &RP SXORU
TXHVWRQV UHTXILQ) D UHVSRQVH VR D SIHFAH Rl UAVHDUAK SUHVIRXVD XQUHHQ

$ 817
P IQX\WMV
6HPIRQ$ 7KHBWMG R %-KDYIRXWY 6\MGHQN Z IOFKRRVH VR MG\ WUHH
EHKDYIRXW/IRP  $GGAPWRQ $XWME 6SHAAKP  9X@IQU &UP IQDO

6FK{] RSKUHQID DQG BWHW 7KUHH VIRKRMUHG HWAD\ VILRP DKRIFHRI V]
BHPIRQ % &RQARYHUHVIQ SV KRB\ 6\XGHQN Z LOH SBRUH FRWRYHIDO
DMXHVIQ SV FKRBI\ IQFOGIQI FXE@YUIDCEIDY HWIEV Rl FRQGXPM LAVHDURK RQ
KXP DQV UHVHDURK XVQJ QRQ KXP DQ DQIP DO \WH VAHQWIE WXV R

SV FKR®J\ DQGVH WP 2 QH TXHWRQIRP DFKRIFH RI \VE R LHTXILUKQJ) D

W QRSWE H SBRUMRQR! St FKRBJ IFDAFRQARYHMHY

P STFOWRQVIQWH5SHDO RUG : UMMQ([DP  KRXW/

$ 817 $SSOHGSHDUK O HMRGY : IMQ([DP  KRXU P IQX\WMWV
HPIRQ$ 3HWRQDOQYHN DARQ 6\YGHQW Z L@ DIQ [ WAMKDQG H SHIHQFHRI
VIR UMHDURK P HWRGV 7KH\ Z L@EH UHT XILHG VR UAVSRQG R TXHVRQY
FRQAHLQIQI WHVH LQYHVIA DWRQV 1Q WHUDWHWP HQWVERP SXORU TXHRQY
EDVHG RQ IQYHVIA DAYH DR FDULIHG RXVWSURUVR WH DWHAP HQW
BHPRQ % $SSTIMRQRI LHVHDURK P HMRGV\R QRYHOAHQDURY 6\XGHQN Z L@
DSSO® WHUNQRZ BIGIH Rl UHVHDURK P HWRGV R QRYHO/FHQDURY P DNQJ
MGIHP HQW RQ SVt FKRBJIFDAHVHDURK &RP SXORUY TXHWRQY LHTXILIQ) D
UHVSRQWH R D SIHH Rl LMVHDURK

' # % 1 1-$C

P SCEDURQV LQ VIKH LHDOZ RUTS C!# [ #-$%1 |

3RVFLDGXDM XG. HQDE®GN WMXGHQOW \R EHFRP H TXDDIHG SUDRMRQHY/ 1Q
WH IIHOV R FEQEDOIRIHME  HGXFDWRQDCBM FKR®J\  7KHWXG Rl

3V KRB\ IVDOR KLIK® YDOHG E\ HP SG\ HWY IQ VRADZ RIN QXUAQ)
VDBV DEYHIMAQ) SXETF LHDMRQV FRXQVHTRY P HGID DQG JHQHIDO

P DQDIHP HQWR QP HEXVWDIHZ $\A$ BIYHQ RX Z L@EH DVNHG VR W RIRX\O
DQDOVH HYDOXDW DQG UHVHDURK. WHVH DUH DOWDOM HIDE®! WA@Y WDWDUH 1Q
JUDAGHP DQG 1Q \WH Z RINSOFH
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7KH 5HDILIRXV 6WXGLHV FRXUM LV GHVLI QHG VR
DARZ WXGHQW VR FRQUGHULH@ LRXV P RWDO
HW(LEDO VRFIDO FX@XLDO  FRQWP SRUDU
DMVXHV 7KH FKRVHQ XQIW SLRYIGH WXGHQW
Z MK ViKH RSSRUMXQIW VR FDU RXWDQ LQ GHSWK
WXG\ RI DP DVRUZ RUT LHDJIRQ VR WXG\
UHOMRQVKLSV EHVE HHQ UH@I LRQ DQG HWKLEV
FRQVGHUP RUDOYDOXXHV DQG DWMIXGHV RI
LQGLYIGXDY 1DIMK FRP P XQMHV DQG

FROWP SRWDU VRFIHW GHYH®RS W@ 1Q
UHDVRQIQJ  VKH DELDN VR P DNH UHVSRQVIE®
MGIHP HQW RQ P RIDOMDFKIQ)  DAXHV

$66(660 (17 6758&785(
<($5 $' 9%1&(" 68U%6— -$5< $6
8 QW

8 QW

<($5
8 QW
8 QW
8 QW

$' 981 &(" /(9(/ $

7KHWH LV DQ HP SKDVV RQ DRViYH GIDUQIQJ
WILRXJIKRXWWKH FRXUMH Z KIFK LOFXXGH WP D@

SXSIOSUHVHQVMRQ 6\WGHQW DUH VIBXJI KWIR
GHYH®RS WHIU QMDA VNG SDUAEX@UD HWD\

ZUMQJ Z KIFK 1V HWHQWDO RUVIKH
H DP LODARQV

#-41 1 Y%

$ % 1-$
' 2-+1 $a 7

+ O S$- I+ - C

JWRXS DQG Z KRG FDW GIVFXWIRQ DQG GHEDW

$6817  $Q'QARGXPURQ\R WH6WG Rl SHDIRQ

7KV IQYROHVD VNG Rl RHRI WH P DRUZ RUG LHDIIRQV DARW IRXUP DIQ
WHP HV IHDIIRXVILUXUHV  VDRUHG W[ W IHDJIRXV FRQFHSW HDJIRXV @H
UHDI IRXV SUDPWEHY WDWAKDSH IGHQWN 7KH FKRVHQ UHDJIRQ LY -XGDIVP

$6817  $Q'QARGXPIRQWR 3KIRVRSK\ Rl SHOIRQ 5SHUIRQ (\WIEV
BHPIRQ S $Q QURGXPURQWR 3KIBVRSK\ Rl 5HIJIRQ 6\WWGHON NG
SKIBRVRSKIFDOMHP HVIQFOGQI $WIXP HOW IRUWH H MMQPHRI * RG \WH
FRWP RBJIFDOWBR®J IFDIDQG RORBIIEDDUIXP HQW IRUWH H IMMQFH R
* RG $LIXP HOW DIDIQWYMH H MMQFHRI * RG - WH SUIREGP RI HVIADQG
VXITHUQU 6VXGHQW FROMUGHUZ KHWHUHYHQW @\H WH + RBFDX\WWSLRYH
WDW RG GRHVQWH IMAB\MGHW FROUGHUWH QDVW(UH DQG YDIGW R
UHDIIRXV H, SHUHQAH IQWH P RGHQZ RUGBHJ GR P LLDFGN DRMD® RAFXU
RUDUHWH. MVAZ VKIXOMIONQD™

BHPIRQ % $Q"QURGXPURQ VR 5HDIIRQ DQG (WIFV 6VXGHON WXG. DWDQIH
Rl WDGIMRQDCDQG P RGHUQ HWIFDOMHRUHY DQG DSSURDFKHY

IQFOGIQI ( WIFDOMRXIKWQFOGIQ ' IYIQH&RP P DQG 7KHRUY 91LMH
7KHRUY DQG (WIFDQ JRVP $TXIQDV 1 DIDO 7. DQG IW DSSTDARQ R
DERUARQ DQG YROQE HXWDQDVD ) BMIKHUV BMXDARQ ( WIEV DQG IW
DSSTDWRQ R KRP RVH XDOV DQG SRODP RURXY LHDMRQWKISV

8 WDEUDQMP  DQG W DSSTFOMRQ VR DQP DAH, SHUP HQMMWRQ |RUP HGIFDO
UHVHDURK DQG WH XVH RI QKFBIDUZ HDSRQV DV D GHMULHQW

$ 817 6WG R D5SHDIRQ

BWWGHQW FDUY RX\WDQIQ GHSW VWXG\ Rl DP DIRUZ RUG IHDIIRQ -XGDIVWP
EDVHG RQWH IRTRZ 1QJ WHP HV SHIIIRXVILUIXHY  VDRUHG W W

6L] QUEDQAKMRUFDOGHYHESP HQAK UHDI IRXV WRXIKW6LI QULIFDQWRADO
GHYHBSP HONQ UHDIIRXV WRXJ KW5 HII LRXV SUDPWEHV WDWKDSH [GHWY

$ 817 S5HDIRQDQG(WIEV

6WWGHOW MG P RUHFRP SO HMIFDOMHRUHY DQG DSSURDFKHY
IQFOGIQU ( WIFDOMRXIKWOFGGIQ) 1 DXWDDAR "QMMRQM DQG

(P RMMVP ' HROR®IIEDQ WIEV D GHYHRSP HOAR! 1 DWDO D7 \WXGHG
DAS6 ' HMP QWP DQG) HHZ IO

$ 817 3KIBWRSK\ R 5HUIRQ
BVMGHON WXG. P RIHFRP SB[ SKIBVRSKIFDOFRQAHSW Z IWIQ WH I RTRZ IQJ
WHP HV &KDIQIHVWR IHDIIRXVEHM _5HDIIRXVH SHUHQRH _ 5HDIIRXV

OQIXDIH

L # [ #-$$1 | 1! # % 1 1-$C

LOGHSHQGHQWUHVHDLFK WKH XVH RI -&7 DQG @,

7KH FRXUH SURYGHV D VXIMZE®! | RXQGIDMRQ |RUMH VMG, Rl SHDIIRXV
BWWGIHV RUIHDWG FRXUHY DKL KHUHGXFDWRQ 6\XGHQW Z KR Z MK \R
SXWXH FDUHHWY 1Q HGXFDARQ VRADY RN WH SRTFH IRUFH @7 RUP HAAICH
IRUH DP S®! Z LaNQG WILY FRXWH P RWEHQH LEDAGEXH R WH QDXMUHRI

P DQ WRSIEV VWXGHG WURXIKRXVWMH FRXUMH
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6RFIRRI\ WP SO GHIIOHG LV WKH WXG\ Rl
KRZ SHRS® @/H LQ VRFIHW 7KH VXEMIFW

H SRUHV WKH Z D\ 1Q Z KIFK SHRS®! RU DQIVH
WHLU@QYHYV WH VRADOQWIXWRQV VKDWP SD
XSRQ WHLWEHKDYIRXU DQG WH UIHDMRQVKLSV
SHRS®! IRWP Z WK RWHU/ ' XUQJ WKH VE R

\ HDUFRXUH Z H H SGRUH GLYHU/H DMWXHV VXFK
DV KRZ FKL@UHQ GIDUD VRFIDOEHKDYIRXU Z K\
JLLY DQG ER\ V EHKDYH Gl I HIHQW®D

H SOQDMRQV |RUMKH FUP H LDWV RI
DGROMFHQWER\ V Ll DQG Z K\ VKHUH LV LDFVP
DQG LOHT XDV LQ FRQWP SRWDU VRFIHW

6\ GHQW RSWQJ IRUVRFIR®J\ VKRX@ EH
FXURXV DERXWKH VRFLDOZ RUTS DURXQG WWHP
DQG LOWDPWFUMED® Z WK, VRFLHW

$66(660 (17 6758 &785(

<($5
8 QW
8 QW

$' 981 &(" 68UH- -$5< $6

<($5
8 QW
8 QW

$'9%1&(" /(9(/ $

$@P RGX®N DUH H WALQDOH] DP LODARQV $6
VWXGHQW Z LOMWKXQIW DQG XQIW  1Q VKH
VXPPHUWALP RI\HDU $ \WXGHQW Z @
XQW DQG XQW LQWH VXP P HUWILP RI

\ HDU

$ +1 4 /)

' 2-+1 $a 7

+ O S$- I+ C

O

81-7 S$FTXLULQJ &XOWXUH

D 7KH &RUHV LQYROYHV DQ LQWURGXFWLRQ WR WK
ORRN DW KRZ FKLOGUHQ DFTXLUH WKHLU JHQGHU F
SURFHVV RI FXOWXUH WUDQVPLVVLRQ DQG VRFLDO F
FXOWXUDO SUDFWLFHV LQ RWKHU VRFLHWLHY DQG L
JHQGHU DUH XQLYHUVDO DQG D UHVXOW RI QDWXUL
E 7RSLF <RXWK7&XUWRUYROYHV VWXG\LQJ WKH ZD\
\RXQJ SHRSOH GLIIHU IURP DGXOW RU FKLOG FXOWX
VSHFWDFXODU VXEFXOWXUHV RI WKH WK &HQWXU\
5RFNHUV 6NLQKHDGV 3XQN DORQJ ZLWK FRQVLGH
VKDSH \RXWK 7KH LPSDFW RI JHQGHU HWKQLFLW\ |
H[SHULHQFHVY DUH H[SORUHG DORQJ ZLWK DQ DVVH)
PD\ EH GHOLQTXHQW

81-7 8QGHUVWDQGLQJ 6RFLHW\ OHWKRGV RI 6RFL
D 6RFLRORJLFDO 5HVHDQPKKLWWKREGMOH WKH ZD\ VF
WKHLU HYLGHQFH LV H[DPLQHG DQG WKH VWUHQJWK
DQG WKHLU SUDFWLFDO XVHV DUH DVVHVVHG 6WXG
GHYLVH TXHVWLRQQDLUHY DQG FRQGXFW LQWHUYLH
DSSUHFLDWLRQ RI WKH HWKLFDO FRQVLGHUDWLRQV
E 7RSLF (GXFBEWMLRQYROYHV D VWXG\ RI WKH %ULW
H[DPLQH SDWWHUQV RI DFKLHYHPHQW EHWZHHQ ER\
DQG HWKQLF JURXSV 7KH VRFLRORJLFDO H[SODQDW
‘H DOVR ORRN DW WKH IXQFWLRQV RI HGXFDWLRQ D¢
SXUSRVH RI HGXFDWLRQ ZLWK UHIHUHQFH WR FRQWI

81-7 3RZHU DQG &RQWURO
D 7RSLF &ULPH DQGKHYUIMYROYHY D GHWDLOHG V!
ZKDW LV FULPLQDO ZD\V Rl PHDVXULQJ FULPH DQG
HIITHFWV RI FULPH WKH UROH Rl WKH PHGLD DQG SR
SUREOHP RI FULPH LQ VRFLHW\ &RPSDULVRQ LV PDC
HWKQLF JURXSY DQG PDOH IHPDOH LQYROYHPHQW L1
SDWWHUQV &RQWHPSRUDU\ VRFLDO SROLF\ LVVXHV
IDYRXULWH DPRQJVW RXU VWXGHQWYV

8QLW 6RFLDO -QHTXDOLW\ DQG $SSOLHG OHWKRG\
D $SSOLHG 6RFLRORJLFDO+HHMHDWKK BRUBCARPSOH\
WKH FRXUVH ZLOO EH UH H[DPLQHG LQ D PRUH GHWTE
SURFHVV Rl UHVHDUFK WR DFWXDO DQG QRYHO LVVX
E 6RFLDO —-QHTKIDWLWYROYHV DQ H[DP RI WKH LQHT]
DQG HWKQLFLW\ LQ WKH FRQWHPSRUDU\ 8. ZLWK VS
RI LQHTXDOLW\ LQ LQFRPH DQG ZHDOWK KHDOWK O
LQYROYHPHQW LQ FULPH DUH DQDO\VHG 7KHRUHWLI
SDWWHUQV LQ LQHTXDOLW\ DUH H[SORUHG LQFOXGI

l# [ #-$$1 | !l # % 1 1-$C

o,

KH VNLOOV \RX ZLOO PDVWHU E\ VWXG\LQJ $ /HYHO
EDVLV IRU IXWXUH VWXG\ LQ D YDULHW\ RI GLVFLS(
UDQJH RI HPSOR\HUV 0DQ\ RI RXU SXSLOV KDYH JR
ZLWKLQ ODZ KHDOWK FDUH DQG PHGLFLQH ORFDO
MRXUQDOLVP DQG WHDFKLQJ WR QDPH D IHZ - ZR:
6RFLRORJ\ WR DQ\RQH FRQVLGHULQJ FDUHHUV LQ V
&DUH DQG /DZz
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7KH: HOK 6HFRQG / DQIXDIH $6 DQG $
FRXU/H LV D FRP ELQDARQ RI / VALDWLH
0 HGID 6WGLHV : HOK &XOXH DQG

JWDP P DU “WHQFRXUDJ HV WXGHOW \R
VWXG\ VKH @QIXDIH Z MK LOWLHVW
HOWR\ P HOWDQG HOWMXVIDVP  DQG JLYHV
WHP \KH DELON VR FRP P XQLFDW 1Q D
FRP SHWIQWDQG | OXHQWP DQQHU -W
LOVSLLHV VWXGHQW VR SO\ DQ
DSSURSUDW LR®! LQ D ELIQI XDOVRFLHW D
WH EHILQQIQI RI VKH VI HQW LUV

FHQAU

$66(660 (17 6758 &785(

<($5
8 QW
8 QW
8 QW

$' 9%$18&(' 68%6- -$5< $6
2 DO [ DP
1RQ([DP $WHWP HQW
. UWMQ 3DSHU

$6
$6
$6

<($5
Aw $
8QW $
8QW $

$' 9$1&(" /(9(/ $
2 WDO( [ DP
© UWMQ 3DSHU
. UWMQ 3DSHU

' -4%0
' 2-+1 $a 7
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YR $6 DOG$  FRXUHVIRFXVRQFRQMP SRUDY : HOK OMDMH 6\XGHOWN Z IO
GHYHBS DQ1Q GHSW NQRZ BIGIH DQG XQGHUABQGQ Rl : HOK 1B V VKRUNARULY
SRHAI DQGDSO\ 6WGHQW DUH HOFRXUDIHG VR GHYHB'S WHUDQDOWDONDY DV
WH GIVFXW SRHW DXWRYY DQG GLDP DWAV YIHZ SRIQWV RQP RGHQ GD\ MXHV
VXK DV@YH IUHQGWKIS Z DU IHVSROUEIIW XQHP SB\ P HWDQG WH ®YHR! : DBV
DV D QDARQ"Q DGGMRQ WXGHQW Z (@RTRZ D IWDP P DUFRXUH Z KIEK GHYHBSV
VRXQG XQGHUMIQEQI DQG FRP SHMQAH [Q WH GQUXDIH $@BMARQV H FHSW
JUDP P DUBMRQV DUH VIXIKWKLRXIK WH P HGIXP Rl : HOK 7K1V SIRP RV DQG
HOFRXUDI HY FRQIGHQAH | XOWMGHSDUNASDWRQ DQG DFFHBIDMY @QU XMAF

FRP SHWIQFH "Q DEGIMRQ WXGHQW DUH HOFRXUDIHG VR SDUNASDM 1Q H WD
FXUIEXQUDPAAMA 1Q RUGHUMR EURDGHQ WHUH] SHUHQRHV 7KHVH IQFBGH YIMW\R
WH WHDWH XQLYHUW GRMUHV WH 1 DWRQDY MMGG RG DQG Z RINSOFRHP HQW

<($5 $6

817 2\DQ[DP LQDMRQ

6HPMRQS$ * LIRXS GMRXWIRQRI DI

6HPURQ % $Q IQEYIGXDAQMMEHZ GVRXWMQI HBP HQW Rl WH FRXUHZ RIN

817 -QUALQDOEWHWP HQW
B\VMGHOW Z RINLQGHSHQGHQW® \R SURGXFH D ZRUG SRUARIR RQD
© HOK WRSIE RI IQMHVWP XVE [HP IQMP 7TKHSEHUDQ' VDWMU

817 : UWHQ([DP LODMRQ

BHPAMRQ$ UHTXILHV VGHQW VR DQVZ HUGLLIHIHQANSHY Rl QI XIMAE H HUAVHY
BHPWRQ %LV D SRHW TXHVRQ Z KHUH VAMGHW DQDOVH WH FROMOMMAK QT XHV
DQGWHP HVIQ VHWBRHP V

<($5 $

817 2 D[ DP LODIRQ

6HAURQS $Q IQGYIGXDAIHQHIDAGMAXWMRQ_ 6HPMRQ % D JURXS GIVEXWIRQ WH
" P &UDWK E\ 6HDO RRWH: I@PV_6HAWRQE& $ i QRSWE GVAXWIRQ

817 : UWHQ([DP LODMRQ

BHAMRQS 7KH: HOK / DQUXDIH LQ 6RAHW 6VWGHQW Z LODQVZ HUTXHWRQV EDVHG
RQWH SUAVFUEHG W W

BHAMRQ %  7IDQVDQIXDIIQ) 6\WGHQW Z LY UM D UHVSRQWHIQ:  HOK VR DQ
(QUOK OQUXDIH DIFG!

BHAMRQ&  $ A QRSWE DWHWP HOW

817 : UWHQ([DP LODMRQ

BHPAMRQS UHTXILHV VGHQW VR DQVZ HUGLLI HHOANSHY Rl GIXIMAE H HAVHY
BHAMRQ %  VKRUARUHY DUH WGIHG DQG WH TXHVIARQ DV |RUD UHVSRQWH RQ
FROMQWMAMBI DQG DV QRSWE DQDOMY
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7KH FRXUH SURYIGHV D VXIMZE®! | RXQGDWRQ IRUMH NG RI: HOK 6HARQG

/ DQUXDIHE\ P HDQVRI DWDQIH R + LIKHU( GXFDWRQ FRXUHV1Q 8 QLYHWW
6WWGHQW FDQ IRTRZ 61QIGI+ RQRXW RU-RIQM RQRXWY' HIUHHV FRP EIQIQ) WH
OQIXDIHZ W DZIGH IDQIH R VXEMPW IQFGIQI $WV LDP D DQG 7KHDWH
6WWGIHY 6SDAVK ( GXFDWRQ DQG YDURXY RIHLY - DEGIMRQ WH FRXUH
SURVIGHV D FRKHIHQWWDWA\ 1QJ DQG Z RUMZ KIBI FRXUH Rl MG\ IRUMMGHOV
Z KR GR QRASLRIUHW VR IXUMHUMNG 1O WH VXEMPAVDQG Z KR XVH:  HOK DVD
IMSSIQ) VWRQH VR D YDUHW Rl FDUHHY/
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<RX Z L@ DIQ D VMM DQG DQ
DSSUHFIDARQ Rl SHURLP LQJ DUV
WURXJK NQRZ BIGIH DQG H[ SHUHQFH RI
WKH SHURWP DQFH SLRFHW <RX Z L@
GHYH®S D WDQIH RI W@ \WMFKQLT XHV
DQG SHU/RQDODWMIEXWMV Z KLFK Z LaQEH
YDOXDE®! DFLRW DUHDV Rl 1 XVXUH WKG\
DQG Z RN <RX Z L@DOR GIDUQ DERXWKH
SHURLP LQJ DUV LQGXWM DQG
SWRIHWIRQDOSWDPMEH  FKRRVIQU

EHVE HHQ VKH DPMQJ P XVIFDOWHDWH
DQG GDQFH SDWZ D\V Z KHWH \ RX Z L@
GHYH®S \ RXUWN.@ DV D SHURWP HUDQG
FUHDW \ RXURZ Q Z RINRQ \ RXUFKRVHQ
W@

7KL FRXUMH LV HT XLYDGIQUWR ROH $
/ HYHO

$66(660 (17 6758&785(
<($5
8 QW
8 QW

([ DP LODMRQ 8 QW
/ LYH 3HURWP DQFH

<($5
8 QW
8 QW

([ DP LODMRQ 8 QW
2 SWRQDCS QW

| -#. #51 [/
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(YH) WP \ RX DUH DWHWHG 1Q W@ Z RIWVKRSY UHKHDU/DY DOG
SHURWP DQFHV Z W Z UMIMQ Z RIN GNHG VR SUDPWFDOGHYHBSP HOAR)
SHURWP DQRHV HYDOXDW \ RXUINLQDCSURGXPADQG SHURWP DOFH
SURAHW

$WHWP HOAY WILRXJIK D FRP EIQDWRQ Rl FHQWH DAHWHG DG
H WLQD® H DP IQHG XQW 7KHH IV QR Z IMMQH DP IRUWIY
TXDDIEDARQ

678' (176678' < 0$1' $725<81-76 23721$/
8QW -QYHWIWIDVQJ 3WDPIMRQHUY : RWN ([ DP XQIW
6\WGHON Z LOAXG, \E R SUDPWARQHLY SUDPWFDT DRURW WH VSDFH R
ZHHV 7KHH DP  SCSHUZ L@y LYH WH WXGHQW DWHP H DQG \WH

AMGHON P XVAEN WHVH VE R SUDPWARQHLY VR WH WHP H 1Q DQ D,
EDVHG | RUP DWKQGHUFRQUR®IG FRQGIMRQV ( [ WLQDD® DAMHWHG

8QW ' HYHWRSLQJ 6NLAY DQG 7HFKQLTXHV I RU/ LYH

3HURWP DQFH 6\XGHQW Z LOSXVWE R SHURUP DQFHVVRIHWHUDQG
SHURWP \R DQ DXGHQFH 6\MGHQW Z L@FKRRVH WH SDIKZ D\ WH. Z MK
VR EH DAMHWHG RQILRP DPWQI GDQRH DQG P XVIEDOMHDAH 6\XGHQW
Z I@NHHS IHIXOUGIDUHY VHWQI VKRUADQG BQJ WP \BLJHW

QMDD DAHWHG

8QW * LRXS 3HURWP DQFH: RUNVKRS H DP XQIW
6VMGHQW Z IQEH JLYHQ D VWP XXV DQG Z LY RUNIQ JURXSV\R GHYIVH D
SHURWP DQFH EDVHG RQ D ILYHQ VWP XOV ILRP WHH DP SDSHU
6\MGHQOW Z LAQFKRRVH WH SDKZ D WH. Z MK VR EH DWHWHG RQ IURP
DAMY  GDQPH DQG P XMIEDOMHDAH 6\MGHQW Z LQY UM DERXVKHU

IRXUOH Rl GHYMQJ ([ WLOD® DAHWHG

6\WGHQW Z LODOR WXG DQ RSVIRQDOXQIWZ RUM
6RP HH DP SGNWH RSWRQDOXQW DUH

$PW 6WBNV

' HYHBSIQJ WH YRIFH IRUSHURWP DQFH

P SIRYWDARQ

0 XVIEDOYKHDAH WIRKQT XHV

9DUHW 3HURWP DOFH

Rl WH FRXUH

L # [ #-$$1 | 11 # % 1 1-$C

0 DQ WXGHQW IR RQWR SXWXH D FRXWH DQG FDUIHHUIQ WH I IHG R
SHURLP LQJ DUV RUP HADZ RWN + RZ HYHUSHURLP 1QJ DUV DOR
GHYHBSV YDXDE®! DARXQG WA IQFOGQ) FRP P XQEDARQ WA
Z KIFK DUH HWHQWDOQ KLI KHUHGXFDWRQ DQG WH Z RUG Rl Z RN



68 % (&7 /($'
0 LW - &RRNVH\

(175<5(48-5(0 (176
3®IDVH VHH VHSDUDW GRFXP HOWRXWIQLQJ
HQW WHTXLWHP HQW | RUD@VXEMIFW

352) - (

%7( & 0 XVIF 3HURWP DQFH/ HYHO FRYHW/ D
EURDG EDVIV Rl WXG\ Z M D IRFXV RQ

SHURWP DQFH SHU/RQDOIQWAKP HQVBOMFKQLT XH
DQG GHYHB®RSP HQWP XVIF WHRU DQG
SWRIHWIRQDOSWDRWFH  7KH FRXUVH LV GHVLI QHG
VR VXSSRUASLRIUHWIRQ VR KLIJKHUHGXFDVMRQ
DQG RUD FDUHHULQ WKH P XVIE LQGXWM  <RX Z LG
KDYH WH RSSRUMQIW VR SHURLWP ERWK DV D
VR® SHURWP HUDQG DV SDUARI DQ HQVHP E®
DQG P SLRYH \ RXUVNLGY RQ \ RXULQWAXP HQW
7KH DWLIQP HQW \ RX FRP SGMA KLRXJ KRXWIKH
TXD@LFDMRQ Z LGEH D P 1f WKWH RI SHURWP DQFH
VDV IHKHDU/DEY DQG Z UWMQ HWD\ V

/ HDUQHWY DUH HQFRXWDIHG VR EH FUHDMYH DQG VR

EURDGHQ KHUP XVIFDOKRU] RQV

XQGHUMDQGIQJ Z IVK DUHDV RI WXG\ VKDWQVSLLH
FKD@IQIH / HDUQHW H S&RUH SHURWP DQFH

FRP SRUMRQ Z M. D IRFXV RQ WHLWRZ Q

LOWKP HQW  JHQUH FKRIFHV Z IMK | XUMHU

RSSRUMQMHV VR H S&RUH QHZ LOWAKXP HQVZO
W@

$66(660 (17 6758&785(

<($5
8 QW
8QW  3RIHWIRQDOSWDPFH LQ WH 0 XVIF
“QGXWWM

3WRAFDO7KHRU DQG + DUP RQ\

<($5
8 QW
8 QW

(QVHP E®I 0 XMIF 3HURWP DQFH
6R® 0 XMF 3HURWP DQFH
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2 YHUWH\VE R\ HDUTXDOIEDMRQ \ RX Z L@AXG. DVRECR! | RXUXQW HDFK
XQWZ L@IRFXV RQ D SDUIAEXOUDUHD Rl MG VXFK DV SHURWP DQFH P XMIE
WHRUY DQG IQGXVIM SUDFWAH ( DFK RN WH [RXUXQIW KDV VHYHIDO

DWIQP HQW Z KIFK \ RX Z L@QHHG R FRP SGW Z WIQ D JIYHQ WP HUDP H\R
P HHVWNMH DWI QP HOWKDQG LQ GDWA

8QW 3WDPWFDOTKHRU DQG + DLP RQ\

<RX Z 1@BDUQ DERXWP XVE WHRY  ERW WDGIMRQDODREMRQ DQG DOMUODAYH
IRP VRl QREMRQ DQG DOMH VIQVDQG M P ERY DARADMG Z W P XVIE
QRMRQ <RX Z I@EH DVNHG \R Z UMM D LHSRUAH SOIQIQ) WHVHMIQVDQG
Wi P ER® 1Q GHVIO<RX Z LGDOR GO DERXWP HBG\ DQGKDWP RQ\ \RX Z L@
EH JLYHQ DUWDQIH Rl DWHWHG VNV VIXFK DV FRP SRMQU D AKRUG VHTXHQRH
VR DJILYHQP HRG. DQG YIFH YHUD <RX Z LGDOR EH DVNHG R DUDQIH D SIHFH

Rl P XVIE IRUD WDQIH RI LOVAKXP HQW IQ D UDQIH Rl GlLIHIHQAP XVFDONH V

8QW  3URIHWRQDOBWDFVIFH LQ VIKH 0 XVIF -QGX\WA

<RX Z I@BURGXFH D SLIRSRVDARUD JLYHQ VAHQDUR Z IMIQWH 0 XVIE"QGX\VIM
IQH DP FRQGMRQV <RX Z1@BLDZ XSRQ\ RXUBDLOIQ) R DODUHDVRI WH

0 XVIE"QGXVIM VR SURGXFH D SURI HWIRQDOUHDOME DQG GHVIABIG SLRSRVDO
WDWP HHW WH QHHGV R WH VAHQDUR

8QW (QWHP E®I0 XVF 3HURWP DQFH

<RX Z 1OQHHG \R SHURWP D QXP EHUR VRQIV DV SDUWARI DQ HQVHP E®I <RX
Z @FH DAWHWHG RQ\ RXUDEIOV VR SOQ ®DG DQG VENH SDUAQ UHKHDUWDY DV
Z HODVWH TXDOW RI \ RXUIIQDCSHURWP DQFH

8QW 6RM®O XVF3HURW DQFH

<RX Z LEBRN DVWKH W@ UHT XILHG VR EH D SURIIEHQADQG FRP SHMOWR®
SHURWP HU <RX Z I@EH DWNHG VR SURGXFH D Z UMMQ UHSRUNGHVIMR) WHVH
WNQO DQG JIMQI H DP SBVRI KRZ WH DIHXVHG E\ IQGX\WWI SIRIHMRQDY
7KHUH LV DOR D SUDPAFDCHBP HOWR WY XQWZ KHUH\ RX Z I@EH DAHWHG RQ
\ RXUDEIDN R UHKHDUH [P SURYH\ RXUWFKQEEDON.GY RQ\ RXULQWAKP HQW
DQG JLYH D SHURUP DQFH DVDVR® SHURWP HU

+RZ VKH FRXUMH LV DAWHWHG

8QW DQG DHIQMOD® DAHWHGDQGXQW DQG  DUHH WLQDD
DWHWHG <RX Z L@FRP SGMW D QXP EHURI DWLIQP HQW IRUHDFK XQW7KHH
DWIQP HQN Z I@EH P DUNHG DQG DWHWHG E\ WDFKIQ) Wil | DQG

P RGHDMGE\ WHH DP ERDUG
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0 DO VWXGHQNVZ KR VXG\ 0 XVIE RIWQ FROMXH WHUMMGLHY DA QLYHIMW
DQG JDIQ D GHIUHH IQP XVE 7KHH DUH VHYHUDGGH] UHHY DYDIDE®I LQ P XWF
VXFK DV SRSX@UP XVIE FOVWEDCP XME P XVE WIRKQR®J\ DQG P XVIE
LQGXVIAI SLDPWAHV <RX P D\ Z IMK VR SXUXH D FDUIHHUIQ WH P XVE IQGXVIM
7KIVP D\ IQFGGH 6RQIZ UM 3URGXFHU 6RXQG HQIIQHHU 0 XVIE

P DQDIHP HQABHURWP HU 7THRKQIADQ 7HDRKIQ)



