/KIYUR1Q6!
0 \: ¥ Y

5HQHZ DEMH ( QHW\ 6RXUFHV

(QHUJ\ FDQ EH JURXSHG LQWR WZR PDLQ FDWHJRULHYVY EDVHG
RQ LWV VRXUFH QRQ UHQHZDEOH HQHUJ\ DQG UHQHZDEOH
HQHUJ\

a1klO6 I Tk!¥ U

5HQHZ DE®I HQHU\ LVDIRWP RI HQHUI\ WDWI XLIEND
UHSBIQLVKHY WHD DIVWUEHQI XVHG DQG LV XVXD@ DYDIDE®! [Q
D QHYHUHQGIQJ VXSSO® 5HQHZ DEGIHQHU\ FRP HVIWRP \WH
QDWIDA®Z Rl VXQDIKWZ IQG RUZ DIMUDIRXQGWH Z RUG $V
GQ DVWHMH UIHVRXUAHY FROWOXHWR I®RZ  Z H Z IGKDYH DAH-HW
R DWMDG\ VXSSO RI UHQHZ DE®I HOHUI

2 YHUKHOW  \ HDW/ WH HQHU\ WWKDW
LOGXVMDT HG FRXQWIHV KDYH UHIHG RQ QRQ

LHQHZ DE®! VRXUAHV VXFK DV FRDADQG RIOVRXUAHV
WDWFDQORWHQHZ RUVENH P IGRQVRI \ HDW/\R [RUP
6R RQFHWH DUHXVHG XS WH DUHJIRQH -QWH
FDVHRI RIORQHRI WH IRWMAOXHY VRP HH SHW

slalls. A SUHGIPAKDWSHRS®! Z LOXVH XS WH ( DUM VXSSO 1Q
AA oooonoooo |\ DV QMBI DV \ HDLV 2 IO@NH ARDCDQG QDWIDO
ol T b JDV FRP HVILRP WHIRWIOYRI SOQW DQG DQIP DY

WDW HH DOYH P L@RQVRI \ HDW/ DIR

5HQHZ DEGI HQHU\ VRXUAHVSIRP MHDZ D\ VR SRZ HUWH
I XVKUH Z IMRXWKMQD XS WH ( DUK V QDWUDAUHVRXUAHV

7KH DOR SIRGXFH HQHU\ 1QZ D\ VWDADH P XFK GMW/
KDUP I XOR WH HQYILRQP HQW) RWIO XHY LHBDVH D BRI
JUHHOKRXVH J DV SRBMWRQ LR WH DW? RVSKHUH HVSHAD®
FDLERQGIR[ IGH &2  Z KIFK DUH KDUP IXQRUWH

HOYLLRQP HQW-Q | DPAMKH EXLQIQU RI IRWA XHY IV WH P DIQ
FDXVH Rl FZP DM FKDQUH %HFDXVH RIOQDVUDQJ DV DQG FRDO
DVZ HODVXWDQIXP 1QWH FDVH Rl QXKFBDUHQHU\ P XWMEH
P LOHG WHQ SLIRAHWHG 1Q D SOQOWDQG WDQVSRUMG J UHDW
GIMEQAHY WH DOR GIMXSWP DO\ QDWILDCKDELVDW

5HQHZ DEGI HQHU\ LVEHFRP 1QJ P RUH SRSXQUQRWRQD
EHFDXVH IMXVHV VRXUFHV WDWDUH UHQHZ DE®! EXVIDOR
EHFDXVH MY P XFK FODQHU
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7KH VXQ LV WH VRXUAH Rl D@HQHU\ RQ ( DUK WGUYHV WH q
Z DWMUR F®I DQG Z QG DQG IMBLRYIGHV XV Z IWK RXUIRRG ? ' LG\ RX NQRZ "
VXSS® 6RP HVRAHMHAY KDYH Z RUKLSSHG WH VIXQ DQG P DQ\
KDYH IRXQG Z D\ VR KDUDHW WH VXQV KHDADQG @ KWRU

o &DQDGD VRQH Rl WH VXQQIHV

KXP DQXVH ) RUELGRQVRI \ HDU/ WWH WXQ KDV SRXUHG RXW \T:;(ZJ“WM" QWHZRIGIFQ G
KXJHDP RXQWRI HQHU\ IQWHYHDARWP V  IQFXGIQ) KW . SHVD  &KIODIOWD®G
KHDWUWDGIR Z DYHV DQG HYHQ[ WDV 2 Q( DUM GILHAWXQEIKW JUZDW *: R HOHU\ ZKIGH

V DYDIDE®! [ LRP VXQUVH XQUOXQUHWH FHSWGXUQ) VROU &D0DGD IOMBGRQD  * -

HRIB\HV -Q RQH KRXU WH DP RXQUWRI VROUHQHU\ D@ RQ
WH ( DUM FRX@ SRZ HUWH Z KR®I SOQHWRUDQ HQWMH\ HDU

7KHVXQVHQHU\ P XMEH FDSWMUHG XMQJ VROUFRGPRYY DQG P RGX®NV QR P RUH XVDE®! IRLP V
VXK DV KHDWRUHBPMEW 6ROUHQHU\ FDQ EH FRGIMG IQ\VZ RZ D\ V

+ HDWXMQJ JOW FRYHHG | QWP HVECSOWA

( GIFWLFIW  XMQJ VROUPH@ P DGHILRP  VIIFRQ RURWHUVHP L FRQGXPRUP DMUDY
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6ROUKHDWRI XVHV WH VXQV KHDWHOHUI\ VR SURYIGH KHDW
IRUEXLEHQIV JUHHOKRXVHY VROURRRNHY/ DQG KRWZ DU
KHDWAY 7KDWEDQMP S® P HDQ XMQJ WH VXQV KHDWR
ZDIP DKRP HWIRXJK Z IQGRZ VWDWDFH WVRXW 6ROU
KHDWQJ FDQ DR LQYROH WH XVH Rl VROUFR@RRY WDW
FDS\WWUH DQG WRIH KHDWHOHUA - $ VROURR@IRRULY D
WKD@RZ ER| SDIQWMG EQRN RQ WH LQMGH Z IW D FeDU
JOWRUSOWE RS 7KH VXQV KHDWHQHU\ HOWY WH ER]
WURXJIK WH FBIDUWRS DOQG LV DEVRUIEHG E\ WH EQRN SDIOW
7KH UHVXOW D BRI KHDWZ KIFK IV FRQWIOQHG E\ WH ER[
7KHKHDWY FDUUHG DZ D\ B\ Z DWUWDW RZ VWIRXJIK

P HROMEHY WDWIHWH ER]  7KH VXQ KHDWIG Z DWULY
WHQ FDULHG WIURXJIK LOVXOWG SISHV VR D VBQN
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[ LIKWY DEVRUEHG WIURXJK SKRWRYROMIE 39
FHQ@'WR SUIRGXFH HOIPMEAW ) lOH Z ILHV DUH
VDQGZ IFKHG EHVZ HHQ VY R Z DIHW/ Z LW

Gl HHQNHBPWFDOSLRSHUAHY 6 XQ@IKW
FDXVHY HOPARQY VR WDYHCEHVE HHQ WH @\ HWY/
DQG SURGXFH HBPWHW 7KHP RWFRP P RQ

P DWUDOXMHG IRU39 FHQY LY D VSHADONQG RI
VIFRQ FY WROBLIFRQ IQWH IRWP Rl VDQGRU
TXDUWV LVRQHRI WHP RWIFRP P RQ HBP HQW
IRXQG RQ ( DUM 3KRVRYRGEIFV DUHFRP P RQO®
XVHG 1Q FDEXOWRY/ HKDU HDE®! | OVKQI KW

DQG DGRV DQGWH DUH P RXQWG RQ
LRRIVRSV VR JHOHLDW HBPMEW | RUEXIGHQIV

6ROUDUD IDPP 6RXUAH $P HUFDQ 3XEMF 3RZ HU
$WRADMRQ S5HMHYHGILRP 8 QVSMWK

KWBYV XOVSOWK FRP_ SKRWRV VROU SDOHOERDUGY
RQEWRZ QIWIRXQG P BY&8 D U

KWBV XOQVSOMWK FRP - SKRWRV Z KW FDMR
WR

BROUSRZ HLHG FDBXOWRU 6RXUFH $QQIH

6SIDWSHMHEYHG ILRP 8 QUSO\WK

FDBXOMRULEP -, -9

W DOR SRME®! R SURGXFH P RUH HBIPMEAW
E\ P RXQWQ DQG FRQQHPAMQI P DQ\ 39 FHOY RQ
D SDQHOR FULHDWM DVROUDUD, 6RP HAP HV

UH GPWYH P LLLRWYY DUH XVHG VR SLRGXPH HYHQ
P RUH HBPMAW 7R VWRUH SRZ HU EDMAUHY DLH
XVHG VR WDAHBRWEAW FDQ EH DYDIDE®! Z KHQ
VXQII KW QRW/ DU H VDG WBQGDERQH 39
SRZ HUS@QW DLH EHQJ EXIGNQ VHYHLDO
FRXQMHV LOFXGIQI WH 8 QIWMG 6VMV 6SDIQ
DQG 3RUMJIDO39 FRBPRY/ KDYH EHHQ XVHG \R
P HHVKRP H @ KWQJ DQG SRZ HUQHHGVIQ
GHYHBSIQI FRXQMHV DQG UHP RW GRFDWRQV
6RP H EHIHYH WDWROUHQHU\ Z RX@ EH WH
EHWZ D\ VR SLRYIGHWHP Z WK D FBDQ

DI RUEDE®! VROMRQ VR WH VZ R ELTARQ SHRS®!
Z IMRXWHBPWEW DFFHW

0 DQXI DAXUQ) VRODUFRGIFRY/ | RUKHDWHQHU\  GRHV LOQYROH WH FROARDIG XVHRI YHY VWP DD

DP RXQWRI W[ LEP DWMUDY : KHQ VRODUSDQHY DUH LQ XVH WH DUH FRP SGMAD VDI H DQG GR QRW
UHODVH DQ\ \R] LIE P DWUDY IQWR WH HQYLLRQP HOW7KH FDQ EH S@FHG RQ LRRIV RYHUSDINQI BRW
RURQ XQXVHG @QG 7KH SLIRGXPUARQ RI 39 FH@Y DOR LQYRYHVWH XVH Rl DQXP EHURI FKHP LFDYY
DQG P DMUDY HVSHAD® MAIFRQ 39 FH@ DUH QRZ EHQI GHVIQHG VR XVH | HZ HURKHP LEDYY 2 QFH

EXIODQG IQ XVH 39 FHQY KDYH QR \R] LE HITHPW

+\ GLR SRZ HUIQYROHV WRUQJ YDW\DP RXQW RI Z DWMUDQG WHQ LHBDMQI WHP R WD JIDQW
WXUELQHV + XP DQV KDYH XVHG Z DMUSRZ HUVR VXSS® HQHU\ 1RUD BQJ WP H $URKDHR®I MWV KDYH

GMVRYHHG GHMAUSMRQVRI Z DIMUZ KHHY XVHG TRUJUQGIQ] JWDIQWR P RUH WDQ

\ HDU/DJR

7RGD K\ GLR HQHU\ LV XVHG P DIQO VR GUYH HBIRFWIFDQ) HOHUDVRYY DVK\ GUIRHBFWIF GDP V $V&QJ
DVVORZ DQG WDIQ DAOH@MH VWWHDP Vv DOQG UYHWY P RY1IQJ Z DWUFDQ EH D UHOHZ DEG®I VRXUAH RI

HQHU\
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&DQDGD JHHIDWY DERXW Rl W HBRPWHAW VXSSO [WRP K\ GIRHBFWHAW P RWD [LRP | DAOAHV
ZIW OUHGDP V / DUH WO K\ GLR GHYHRSP HOQW DWH FRP P RQLQ &DQDGD SIRVIQRHV RI 4K
&RA&P EID 0 DQWRED DQG 4 XHEHF JHOHIDW P RUH WDQ Rl WHUSRZ HUWURXJK

K\ GLIRHBFWHAW

080 (Hk36: | SORAT YF Kk: PDi §
+\ GLRHBFWE J HOHIDWRQ GRHY QRWSURGXFH W QLLLIFDQWI LHHQKRXVH J DV HP MMRQV EXWGRHV KDYH
HOYILRQP HQWAP SDFW 5 HVHUYRILY GHVAR. YDW\DLHDVRI KLJIK® SIRGXPWYH | RUAMADQG Z LGMH
KDEIMWGDP DILQ] 1 IHWKZ DIWMUHRV WMP VE\ E@RNQJ WH P RYHP HOVWRI 1 IVK DQG RWHURLI DQMWP V
7TKHZ RUWGVOUHWK\GRCGDP WH7KUHH* RUHV' DP 1Q &KIQD KDV AUHDWAG W.J QULFDQADQ LHW
DP RQI GFDAHMGHQW GXH W IW SRWIMDA RUIGRRGEQI RUWH FOMWMARSKILE FROVHT XHORHYV L WZ HLH
VR FR@SWH LHBDMQJ RYHU  EL@RQ FXELIF P WMWY/ Rl LHVHYYRIUZ DU $ GGMRQD® WH Z DWULQ
UHVHIYRILVP D\ EH SRBXWG Z IW. P HIFXU DQG RWHUFRQWP LQDQW DVVHHQIQ P DQ\ LHVHUYRILY IQ
QRUMHUQ &DQDGD
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6KRUHIDH GYHY FROWEBQWD F<DQIH EHFDXVH Z DWULY
UHBDVHG DWGLLI HIHQALDWY GHSHQGLQI RQ HOPWEAW
QHHGV 3@QW FDQQRWIXUYLYH RQ WH VKRUHIDHV GXH
VR WL | XAXDARQ 7KH SOQW LQ | ®RRGHG DUHDV LIRW
DQG UHODVH FDUERQ GIR] IGH DQG P HWDQH LOWR WH
DW RVSKHH &KDQILQJ Z DWMUGIVHY DOR Di I HPAIMVK
DVHIJVRQ WKRUHIDHV P LJKWORVKDWK  DQG WH

GDP REVWKPW WHUP RYHP HOWKSVWHDP RU

GRZ QWMHDP ) MK @GGHWY FDQ KHS EXVDUH QRW

D& D\ VH I HPRYH

" HVSIW WHWH GMVDGYDOMI HY K\ GLR IVD YHU FBDQ
SRZ HUMRXUAH W HQHDWV DERXW  JWDP VRI
JUHHOKRXVH JDV SRWRQ SHUN K FRP SDLIHGWR
JWDP VIRUFRDDQG JUWDP VIRUQDWDAIDV
+\ GLR SRZ HUVXSSTHY DERXW Rl WHZ RUGV
HEPWHAW FRQUXP SMRQ P RW® ILRP OUH
K\GRGDP V 4 GHMJIQHGWR P QP [] H HOYLLRQP HQWO
[P SDRWK\ GLR SRZ HULY DQ H FH@WIQWHQHZ DE®
HOHU\ VRXUAH &DQDGD ARX@ P RUH WDQ GRXE®! IW
FXUHQAK\ GLR SRZ HUFDSDAW I LRP 0: W
0:

+XP DQVKDYH EHHQ XMQU EIRHQHUI\ MOQFH Z H ®DUOHG VR XVH I LlLH WRXVDQGVRI \ HDU/DIR
YRHQHU\ LV SLRGXAHG ILRP EIR®JLFDCP DMUDY LOFOXGIQ) ELRP DW Z KIFK LHHW/VR Z RRG
WDZ P DQXH DQG RWKHUQDWLDCP DMUDY WDWRQWAQ VWRUHG HOHU\ 7KLY HOHU\ FDQEH
HBDVHG E\ EXULQIQU WH EIRP DW GILHA RUE\ FRQYHUAQ IWQR ELRIDVWIRXJIK P L[AR
RUDQMP V %4RP DWHQHU\ LV MY IGH® XVHG Z RUTZ IGH IRUFRRNQ) KHDAQJ  HBPMAW

JHOHIDWRQ DQG P DNQJ WDQVSRUAXHY MNH HWDOQRADQG EIRGIHVHO

7R SURGXPH KHDWRUHBPWEAW Z RRG FKISVIWRP \DZ P L@ q
NQRZ Q DVKRJ IXHODWHFRP P RQD XVHG DV D EIRP DW HQHU\

VRXUH 7KLV P DIMUDQY EXUOHG [Q LI H ERIBLY VP LMUVR FRDO « SOAONHPIG  V EIRPDWZDV
DQG WH KHDWSURGXPHVMWDP  7KHVWDP  SRZ HU/ D VWUELQH WH P DVRUHQHU\ VRXUFH Z RUGZ LGH
WDWGUYHV D JHOHIDRU 7KH JHOHDWG HBIFMEW SRZ HY/ WH 7RGD\ IWXSSTHV RI WH
\DZ P L@®DQG DQ. VXLBOXV HBIFWMEAW LV | HG LQR WH HBRWEFDO HRHU\ 1Q GHYHBSIQI FRXQWIHV
JUG

© KHQELIRP DW LV XVHG VR SURGXFH QDDA DV DQIP DADQG KXP DQ Z DM FDQ EH XVHG VR P D\H
FODQ EXLOIQ) QDWILDQIDV %RP DWILRP JWDIQV FRUD DQG VXJ DUFDQH FDQ DOR EH FRQYHUMG
LOWR HWDQRADQG ELRGIHVHOMDWDUH XVHG DV WDQVSRUAMRQ IXHY Q%D IO Rl WH FDW/XQ
RQ HWDQROYHFDXVH WH ELRP DW VRXUFH | RUHWDQRODQG EIRGIHVHAY DAR DVRXUFHRI IRRG
FRW IRUH DP S® WHWH LVVRP HFRQFHUQ DERXWILYIQJ XS IRRG | RUIXHO
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© KHQ S@QW DUH EXUQHG DVD EIRP DW
HQHU\ VRXUFH WH UHBDVH FDUERQ GIR] IGH
LR WH DWW RVSKHH MWDV WH Z RX@ LL
WH GHFRP SRVHG QDWLDED %4-FDXVH WH
UHODVH WH VDP HDP RXQUWRI FDLERQ

GIR] IGHHWHUZ D WH DUH FROMGHHG D
FIP DM QHXWDORXUFH Rl HOHU\  + RZ HYHU
EXUQIQJ Z RRG DOR UIHBDVHY FDLERQ

P RQR] LGH DQG SDUAEX@WA VIXFK DV DK

Z KIFK DUH KDUP | XOR KXP DQV

00
o

-Q&DQDGD HWDQRAVP DGHIWRP FRWQRU
Z KHDWDQG JUHHQKRXVH JDVHV DUH HP MG

Z KHQ IRWIO XHY DUH XVHG VR IDLP WHVH ALRSV
SIRFHWWHP  DQG WDQUSRUAINH | XHO7DN.QU
WLV LR DFFRXQWD @MURI HWDQRCSLRGXAHV
DERXVRQH WILG BM/ J UHHQKRXVH J DV SROBMRQ
WDQ EXUQIQI RIO$GGIMRQD®D  ELRIXHY \KRXT
EHP DGHIWRP QRQ IRRGP DMUDY 0 XFK Rl WH
SONZ D\ KDWY B VR URWQ &DQDGD FRXS
EH XVHG R P DNH ELRIXHY + FRGIPMG DQG
SIRAHWHG SLRSHUD  \WWH DQOXDCB@QNZ DM
SIRGXFHG 1Q &DQDGD FRX@ HS@FH KDO RU

P RUHRI RXUJDVRIDH X\H
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7KH RAHDQVWGHV UHVXGVYLRP  J IDYIVMRQDA RUAHV H HUMG E\ WH P RRQ DQG VXQ FRXSEIG Z W
WH ( DUK VIRIMRQ 5IMQJ DQG | DA WEHV FDQ JHOHIDM SRZ HUGNH K\ GUIRHBPWIE | DALOAHV
XMQU | DA Z DMU ' XH VR WH SUHGIEELDQN Rl WGHV WEDOSRZ HUS@QW R | HUUHIDEG! HQHUI\
(QU@QG ) WDQFH DQG &DQDGD DOXWI) H WEDCSRZ HU EX\M)M/\MDQR\MI—UU—Q—ZDE(BI\RXLH—N

© RUBZ IGH WEHV KRG DQ HWP DG JUDZDAW *: RIHQHU\ ZIW W+
SRWQWD@ DYDIDE®! | RUJHOHIDARQ WILRXJ K WEDCEDUDIHV GHSHQGIQU RQ(RFDARQDQG
FRQYHUMRQ SRWMQWDO
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