WZ RX@ EH LP SRAME® VR VXUrH KHUH VKH KIWRY Rl DEVKH
QHZ P RGHLO FUHHGV

HVSHFLD@ EHFDXVH VIKHUH DUH QR FIDUERXQGDUHV EHVE HHQ
WHP 7KH DWH QR W W QFUHE VKDQ P RORMHLVP  DQG
SRSX@MUYBXGGKLP  -X\MADV D %6XGGKLWFRX@ Z RUKLS + LQGX
GHMHY DQG MMADV D P RORIKHIMAFRX @ EHIHYH LOQ VKH

H DMMQFH Rl 6 DVIDQ VR VIKH W SLFDOS P HUFDQ QRZ DGD\ V LV
VP XOBOQHRXVO® D QDVIRQD@W VKH EHQHYHV LQ WWH H DMMQFH R
DQ $ P HUFDQ QDVIRQ Z Wi D VSHFIDOWR®! VR SO\ LQ KIMRY D
|UHH P DUNHWFDS VDO VKH EHQHYHV VIKDWRSHQ FRP SHWARQ
DQG VKH SXU/XIRI VHD LOVAUHVDUH ViKH EHVAZ D\ V VIR FUHDVIA D
SWRVSHWRXV VRFIHW  DQG D @EHWDOKXP DLW VKH EHQHYHV
WDWKXP DQV KDYH EHHQ HQGRZ HG E\  VKHLUFUHDVRUZ LV

FHUBLO LODOHQDE®! W KW 1 DURQD@P Z LAEH GLVFXWHG LQ
& KDSWU

&DSVDXAMVP 6 VKH P RWWXFFHWI XORI VKH P RGHUQ UIH@J LRQV 6
JHW D Z KR® FKDSWU

&KDSWAU __ _ Z KIFK H SRXQGV LW SUQFLSDCEH@HIV DQG UVXDY

,QViKH ULHP DLQIQJ SDIHV RI VKLY FKDSWAU, Z LADGGUHW VIKH
KXP DQMAMHQ@I LRQV

7 KHMAH@I LRQV I RFXV RQ VIKH Z RUKLS Rl JRGV + XP DQUW
UHQ@I LRQV Z RUKLS KXP DQW RUP RIHFRUHA® +RP R

VD S L HEXP DQMWP VD EHQH VKDW+ R P RV D S L HKDWD

XQLT XH DQG VDFUHG QDWWH Z KLFK LV I XQGDP HQWM@ GL HUIHQW
ILRP \VKH QDVXUH RI D@RKHUDQLP DY DQG Rl D@RVKHU

SKHORP HQD + XP DQMW EHOHYH MDWIKH XQLT XH QDVXUH R
+RPR VDS IVN@HP RWMP SRUBQWKLQI LQVKH Z RUG DQG
MGHALP LOHV VKH P HDOLQJ Rl HYHU WIQJ VKDWKDSSHQV LQ ViKH
XQLYHUH 7KHVXSWHP HJRRGVWHJRRGRI +RPR VDSL H



7KH UIHWARI VKH Z RUB DQG DORVWHUEHIQI VH MAWRGIO |RUVKH
EHOQH WRI VKLV VSHFLHV

$ @KXP DQMMW Z RUKLS KXP DQIW EXWWH GR QRWDJ UHH RQ
LW GH QMRQ

+XP DQIVP KDV VS@AMQVR VIKUHH LLYDOVHFW VIKDWI KVWRYHUVKH
H DPAGH QMRQ R

(KXP DQIW{ MWDV UYDOZ KUMADQ VHFW 1 RXJ KWRYHUVIKH H| DFV!
GHQMRQRI * RG

RGD\  VW(H P RWMP SRWIDQWKXP DQMWWHRWLY QEHWDO
KXP DQMWP  Z KIFK EHEQHYHV VIKDW

(KXP DQIW LV D TXD@WV RI LQGLYLGXDOKXP DQV DQG VKDWWKH
QEHWV Rl LQGLYLGXDY LV VHUHI RUIH VDFLRVDQFW $ FFRUGLQ) VR
QEHWDY ViKH VDFUHG QDWH Rl KXP DQIW WHVLGHV Z LWKLQ HDFK
DQG HYHU LQGLYIGXDO+ R P RV D S L HTXKM LQQHUFRUH R
LQGLYLGXDOKXP DQV J LYHV P HDQIQJ VR ViKH Z RUTS DQG LV ViKH
VRXUFH | RUD@HVKLEDODQG SRAVFDODXVKRUW | Z H HQFRXQWAU
DQ HIKLFDORUSRMAFDOGLBP P D Z H VKRX@ &RRN LOVGH DQG
QAMAQ VR RXULQQHUYRLFH 6 VKH YRIFH Rl KXP DQIW 7KH FKLHI
FRP P DQGP HQW RI QEHUDOKXP DQIVP DUH P HDQUWWR SURVIAFW
WWH QEHUV RI VKLY LQQHUYRLFH DI DIQWIQWKMRQ RUKDUP
7KHVH FRP P DQGP HQW DWH FRGIFAYH® NQRZ Q DV (KXP DQ
W KWO

7KLV IRUH DP SGi LVZ K\ CEHWDY REMIFVWR VRUAXUH DQG VKH
GHDWK SHQDAV ,Q HDWD P RGHW ( XWRSH P XUWGHWHY/ Z HWH
VIKRXJ KWR YLIROVWA DQG GHWRELOVH VKH FRWP LF RUGHU 7R EUQJ
ViKH FRWP RV EDFN VR EDDQFH MWZ DV QHFHWDU VR VRUXXUH DQG
SXEQFO® H HFXWA ViKH FUP LODO VR KDWHYHU RQH FRX@ VHH
VKH RUWGHUWH HWREQVKHG

$WHIQGLQJ J UIXHVRP H H HFXVIRQV Z DV D I DYRXUWM SDWIP H IRU
/ RQGRQHW/ DQG 3DUMDQV LQ VKH HWD Rl 6 KDNHVSHDUH DQG



0 R WH ,QVRGD\ OV ( XURSH P XUWGHUL VHHQ DV D YIRODMRQ R
ViKH VDFUHG QDWKUH RI KXP DQW ,Q RUGHUVR UIHWRUH RUGHU

SIHVHOWGD\ ( XURSHDQV GR QRVWRWXH DQG H HFXWM FUP LODYY
,OWHMDG WH SXQIWK D

P XUSHUHULQ Z KDWWH\ VHH DV VKH P RMAMKXP DQHOZ D\
SRWE® VKXV VDIHI XDUGLQI DQG HYHQ IHEXLAEIQJ KLV KXP DQ

VDOQPWV 98 KRORXUQJ VIKH KXP DQ QDVUH RI VKH P XUGHUHU

HYHU ROH LV IHP LQGHG RI VIKH VDQFV RI KXP DQIW DQG RUGHU
LV IHWRUIHG

% GHIHQGLQJ WKH P XUGHUHU Z H W KWZ KDWWKH P XUGHUHUKDV
Z RQIHG

( YHQ WRXJ K @EHWDOKXP DQIVP VDQRWHV KXP DQV LWGRHY QRW
GHO\ WH H DAMMQFH Rl * RG DQG LV LQ I DFWIRXQGHG RQ

P RORWMHMAEHTQHV 7KH QEHWDOEHIH! LQ WH | UHH DQG VDFUHG
QDWH Rl HDFK LQGLYLGXDOLV D GULHFW®BY DR\ Rl ViIKH VWDGLMRQDO
&KUMDQ EHOHI LQ | IHH DQG HAUDDOLQGLYLGXDOVRXY :  LKRXW
LHFRXU/H VR HIALQDOVRX Y DQG D &HDVRU* RG IWEHFRP HV

HP EDUDWIQI ® GLFXOVRUCEHWDY VR H SOLQ Z KDWYV R
VSHFLDODE RXWQGLYLGXDOS DSLHQV

$ QRWHULP SRUBDQUWHRALY VRFLIDOWKXP DQMP 6 RFLIDAMW
EHQHYH VIKDWKXP DQIW (i

LV FREIFVIYH LDVKHUVIKDQ LOGLYLGXD@MME 7KH KRG DV VDFUHG
QRVWKH LOQHUYRLFH Rl HDFK LQGLYLGXDO EXWWMKH VSHFLHV + R P
VDSLHQWZKR® : KHHDV QEHWDOKXP DQVP VHHNV DV

P XFK [IHHGRP DV SRWE® | RULQGLYLGXDOKXP DQV VRFLD@W
KXP DQIVP VHHNV HT XDA@W EHVEZ HHQ DA@KXP DQV $FFRWGIQI VR
VRFLDOVW LOHT XDOW LV ViKH Z ROME@VSKHP \ DI DLOWWKH
VDQPWV Rl KXP DQIW EHFDXVH IMSUYL®BL HV SHUSKHWDO
TXDOAHV Rl KXP DQV RYHUVKHLUXQLYHWDOHWHQFH ) RU

H DP S®! Z KHQ WH UFK DWH SUYLB HG RYHUVKH SRRU LW

P HDQV VKDWZ H YDOXXH P RQH\ P RUH VIKDQ ViKH XQLYHW/DO



HWHQFH RI DA@KXP DQV Z KIFK LV VKH VDP H IRUUFK DQG SRRU
DQ@NH

/ INH @EHWDOKXP DQIVP  VRFLDOMAKXP DQIWP LV EXLARQ
P RQRVIKHLMA RXQGDVRQV

7KH LGHD VKDWD@KXP DQV DUH HT XDOLV D LHYDP SHG YHUARQ RI
WH P RORIKHIMAFRQYLFVIRQ VKDWD@VRX Y DUH HT XDOEHIRWH

* RG 7KHRQ® KXP DQMAWHPWKDWKDY DFVXD@ ELRNHQ GRRVH
ILRP VWDGLMRQDOP RQRWHIVP LV HYROXWIRQDU KXP DQLP

Z KRVH P RMMDP RXV UHSUHVHQVIDMYHV DUIHWH 1 D] LV © KDW
GLMQI XLVKHG VIKH 1. D] LV ILRP - RUKHUKXP DQMWVHFW Z DV D GL
HUHOWGH QMRQ Rl (KXP DQIW( RQH GHHS® LQ XHQFHG E\ VKH
WHRU Rl HYROXIRQ ,Q FROWDWWR RIMHUKXP DQMMW VIKH 1 D] LV
EHOHYHG VIKDWKXP DONLOG LV QRWRP HWKLQJ XQLYHWDODQG
HVALDDO EXWWDVIKHUD P XVIDE® VSHFLHV VIKDWFDQ HYROYH RU

GHJ HOHWDWA 0 DQ FDQ HYRQOYH LOVR VXSHWP DQ RUGHJ HOHUDVM
LOVR D VXEKXP DQ

7KHP DIQ DP EMRQ Rl ViKH 1 D] LV Z DV VR SIRHRWKXP DONLQG
IURP  GHJ HOHUDMRQ

DQG HQFRXWDJ H LW SURJ UMMLYH HYROMRQ 7KLV LV Z K\ ViKH

1 D] LV VDIG VMDWVKH $ U DQ WDFH WKH P RWMADGYDQFHG IRWP Rl
KXP DQW KDG VR EH SUIRIFWAG DQG |IRWHLHG Z KL

GHJ HOHWDW NIQGVRI + RP RV D S L HISH/HZ V 5RP D

KRP RVH XD DQG ViKH P HQVDA@D LA@KDG VR EH TXDIDQVMOHG DQG
HYHQ H VWP LODWG 7KH 1 D] LVH SOLOHG WDW+ RPRVD SL H
LWH® DSSHDUHG Z KHQ RQH (WXSHURUI SRSXMVRQ Rl DQFLHQW
KXP DQV HYROYHG Z KHUHDV (lQI HURWI SRSXMWRQV VXFK DV VKH
1 HDQGHWKDQ EHFDP H H VIQFW 7 KHVH GL HIHQWSRSX@WRQV

Z HUH DWUMOR P RUH VKDQ GLHIHQWDFHY EXWGHYH®RSHG
LQGHSHQGHQWD DBRQJ VKHLURZ Q HYROMRQDUY SDVKV 7KLV

P LJKWZ HOKDSSHQ DIDLQ $FFRWGIQI VRWMH 1D| LV +RPR

VD S L KKQG/DAHDG\ GLYLGHG LOVR VHYHUDOGMAOPWDFHY HDFK
Z VK LW RZ Q XQLT XH TXD@AHY 2 QH Rl WMHVH WDFHV ViKH



$U DQ WDFH KDG ViKH QHVWT XDDAHV 6 IDWRQDAVP  EHDXW
LOWAIUW GLOI HOFH 7KH $ U DQ WFH VIKHUHI RUH KDG VIKH
SRWIQUDOVR LD P DQ LOVR VXSHWP DQ 2 WHUWDFHV VXFK DV
-HZ V DQG E@FNV Z HH VRGD\ OV 1 HDQGHUKDY SRWHWLQJ

LOI HURUT XD@MAHV

| D@RZ HG VR ELHHG DQG LQ SDUAFX@MUVRR LOWALP DUY Z VK
$U DQV WH Z RX@ DGX@MUDVIA DAKXP DQ SRSXMWRQV DQG
GRRP +RPR VDS IR VOFIRQ

YAR®RI MV KDYH VLOFH GHEXQNHG 1 D] LWDFLDOMHRY ,Q
SDUAEX@U J HQHWE IHVHDUFK. FRQGXFWAG DIVIAU KDV

GHP ROWADVKAG VKDVWKH GL HUIHQFHV EHVE HHQ VIKH YDURXYV
KXP DQ @QQHDJI HV DWH | DUVP DAHUVKDQ VIKH 1 D] LV SRAX WG
YXVWHHVH FROFOX(MIRQV DUH LHDMYHO® QHZ * LYHQ VKH \WIDVK R
VFLHQWF NQRZ BiGI H LQ 1 D] LEH@HIV Z HH KDLGO
RXWIGH VIKH SD®! 7KH H DMMQFH RI GLHUHQWKXP DQ WDFHV WKH
VXSHURUW RI ViKH Z KLV LDFH DQG ViKH QHHG VR SIRWMFWDQG
FX WDV VKLV VXSHURUWDFH Z HUH Z LGHO KHGS EHQHIV DP RQJ
P RW HWIALD HIVAV 6 FKRDW/ LQ VIKH P RWASUHWD LRXV

© HWHILD XQLYHUMMHY XMQJ WMH RWKRGR] VFLHOW.F P HVKRGV
Rl ViKH GD\  SXEQWKHG WXGLHV M DWD@B HGO SURYHG VIKDW

P HP EHW/ Rl WH Z KV LDFH Z HIH P RUH LOWAQ) HOWP RWH
HVIKLFDODQG P RUH WNLABIG VIKDQ $ 1 UFDQV RU, QGLDQV

3ROAFIDQVLQ : DVKIQIVRQ / RQGRQ DQG &DQEHUD VRRN IWIRU
J IDQWMG VIKDWMZ DV VIKHLUNRE VR SUHY HOWWKH DGXOMUDVRQ DQG
GHJ HOHUDWRQ Rl VIKH Z KIVA LDFH E\  IRUH DP S®I IHWIFQJ

IP P LJWDWRQ IWRP  &KLOD RUHYHQ ,VibO® VR (5 U DQIFRXQWIHV
VXFK DVWKH 8 6$ DQG $ XWWADID

+ XP DOIMAS HQJ IRQV 6 5 HAQ IRQV VKDW, RUKILS + XP DQIW
Socialist

Liberal humanism



Evolutionary humanism
humanism

+RPR VDS KB\D/XQTXH DQG VDFUHG QDVXIH VKDWY
| XQGDP HQWD@ GI®OHUHQW WRP VKH QDVXWH RI DORVHUEHLQI V
DQG SKHOQRP HQD 7KH VXSWHP H JRRG LVVWKH JRRG RI KXP DQW

&+ XP DQIW QLY

&+ XP DQIW QLY

&+ XP DQIWGLY D P XVIDE®! VSHFLHV
FREHIFVIYH DQG

LQGLYLGXD@MEF DQG

+XP DQV P LJ KWGHJ HQHUDVM LOVR
UHMIGHV Z LVKLQ VIKH

UHVIGHV Z LVKLQ HDFK

VXEKXP DQV RUHYROH LOWR
VSHFLHV + R P R

LQGLYIGXDO+ RPR VDSLHQV
VXSHWKXP DQV

VDS L HQD'Z KR

7KH VXSWHP H

7KH VXSUWHP H

7/KHVXSWHP HFRP P DQGP HOQWY VR



.ll
FRP P DQGP HQWV VR
FRP P DQGP HQWY VR SLIRWMFWKXP DONLOQG | UIRP

SURPVWKH LOQHUFRWH

SURPVHT XDOW

GHJI HQHUDVQJ LOVR VXEKXP DQV DQG

DQG IIHHGRP Rl HDFK

Z IVKLQ VIKH VSHFLHV

VR HOFRXUWDJ H IW HYROXWIRQ LOVR

LQGLYIGXDO+ RPR VDSLHROA/R VDSLHQV

VXSHWKXP DQV

7KHVH SRUMRQV GLG QRWFKDQI H VP S® EHFDXVH QHZ VFLHQWF
UHVHDUFK Z DV SXE@WKHG 6 RFLR®R LFDODQG SRMAFDO



GHYH®RSP HOW Z HH IDUP RUIH SRZ HUXOHQJ LOHV RI FKDQIH ,Q
WL VHOWH + WBIUGXJ QRAWMWWKLY RZ Q J IDYH EXVWIKDWRI
WDFWP 1Q JHOHWDO : KHQ KH MXQFKHG : RUG: DU7ZR KH
FRP SHABIG KLV HOHP LHV VR P DNH FGIDUGLMAQPURQV EHVE HHQ
XMIDQG (WKHP 0 $1VMLZ DUGV SUHFVHO EHFDXVH 1 D] LLGHR®RI\
Z DV VR WDFMWIDFIVP  EHFDP H GLVFUHGLVMG LQ VIKH : - VW 96XW
WH FKDQIH VRRN VP H : KWW VXSUHP DR\ UHP DLOHG D
P DIQWHDP LGHR®RJ\ LQ $P HUFDQ SRAMFV DWBDMAXQUOWH
V 7KH: KLV $ XWADAD SRAIF\ Z KIFK UHWIFVAG
IP P LJ UIDWRQ Rl QRQ Z KWW SHRS® VR $ X\MADAD WHP DLOHG LQ
|RUFH XOWD $ ERWJ LODOS X\MDDQV GLG QRWHFHLYH HT XX
SROAFDOUI KW XQMOKH V DQG P RWAZ HUH SUIHYHQWG
IIRP YRV LQ HBIPMRQV EHFDXVH VKH\  Z HUH GHHP HG XQ WR
|XQFVIRQ DV FIV] HQV

30. A Nazi propaganda poster showing on the right a
‘racially pure Aryan’ and on the left a ‘cross-breed’.

Nazi admiration for the human body is evident, as is
their fear that the lower races might pollute
humanity and cause its degeneration

7KH 1 D] LV GLG QRAWBRDVIKH KXP DQIW 7KH 1RXJ KWQEHWDO

KXP DQIVP  KXP DQ WJ KW DQG &RP P XQIWP SUHFLVHO EHFDXVH
WH DGP LLHG KXP DQIW DQG EHQHYHG LQ VIKH J LHDWSRWAQWDO
Rl ViKH KXP DQ VSHFLHV 9%6X\W RTRZ LQJ WH QRILF Rl ' DZ LOIDQ
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HYROMRQ VIKH\ DU XHG VIKDWQDVXDOVHBIFURQ P X\VWEH

D@RZ HG VR Z HHG RXVIXQ WIQGLYLGXDA DQG BIDYH RQM VKH WA
VR VXUYLYH DQG IHSURGXFH 98 VXFFRXUQJ VKH Z HDN

QEHWDOP DQG &RP P XQIWP QRWRQOM DARZ HG XQ WQGLYLGXDY
VR VXUYLYH VIKH\ DFVXDG@ JDYH WKHP ViKH RSSRUXQIW VR
WHSWRGXFH WKHWHE\ XQGHWP LOIQJ QDWWDOVHBIFMRY ,Q VIXFK D
Z RUB VKH WK XP DQV Z RXGE LOHYLVDE® GURZ Q LQ D VHD Rl
XQ WGHJ HQHUDAV + XP DONLQG Z RX@ EHFRP H GIW DQG G/ W
Z IMK HDFK SDWIQJ J HQHUDMRQ & Z KLFK FRX@ G1DG VR LW

H IQFRQ

31. A Nazi cartoon of 1933. Hitler is presented as a
sculptor who creates the superman. A bespectacled
liberal intellectual is appalled by the violence
needed to create the superman. (Note also the
erotic glorification of the human body.)



$ * HWP DQ ELIR®RJ\ VW VERRN H SMLQV LQ VIKH FKDSViAU
(WKH/DZ VRl 1 D¥WH

DQG 0 DONLQGIVKDVWIKH VXSUHP H @Z RI QDVXWH LV IKDWD@
EHLQJ V DUH GRFNHG LQ D IHP RUHAIW WAKJ J B |RUVXLYLYDO $ I VL
GHWUELQJ KRZ SMQW WAKJIJ B IRUVAULVRY  KRZ EHHVBIV
WAKI J B VR QG P DWAV DQG VR IRUMK VKH VA VERRN FROQFOXGHV
VIKDW

7KH EDW® | RUH DAMQFH LV KDUG DQG XQIRWLYLQS  EXWLV VIKH
RQO ZD\ VR P DIQVDIQ @H 7KLV WUKXJ J B HOP LODVKAV

HYHU WQJ WDWLY XQ WIRU@H DQG VHBIFW HYHU VIKLQJ VIKDWLY
DE®! VR VXWYLYH  7KHVH QDVXDOMZ V DUH LOFRQWRYHUAE B
QY1QJ FUHDWHV GHP ROWDW VKHP E\ VMHLUYHU  VXWYLYDO
7KH DWHXQIRWLYLQJ 7KRVH Z KR UMW

WHP Z LOEH Z LISHG RXW9%R®I\ QRWRQD WOV XV DERXW
DQLP DY DQG S@QW EXWDAR VKRZ VXV VKH @Z VZ H P X\WIRO
RZ 1Q RXUQYHV DQG WHIHY RXUZ LOV VR @QYH DQG J KWDFFRUGLQJ
VR VKHVH @Z V 7KH P HDQLQJ RI @ H LV \VWXJ J B

: RHWRKIP Z KR MJQV DI DIOWMWKHWH Z V

7KHQ IRTRZ VD TXRMRQ ILRP 0 H L QD.P S IWKH SHURQ Z KR
DWHP SW VR J KVWWKH LLRQ @RJ LF Rl QDVXUH KHUHE\  J KW iKH
SUQFLS®N KH P X\WWKDQN |RUKLY @H DV D KXP DQ EHIQJ 7R

~ J K\WDJ DIOWAQDWH LV VR EUQJ DERXVRQH RZ Q GHWKFVIRQ

U

$WWKH GDZ Q RI VKH VKLLG P LAQQIXP  VIKH I XVXXUH R
HYROMRQDU KXP DQMWP LV XQF®IDU ) RUMI W \ HDW/ DIVMUVKH
HQG Rl VKH Z DUDJ DLOWW MBIUMWZ DV VBERR VR @ON KXP DQLVP
Z MK HYROMRQ DQG VR DGYRFDVWA XMQJ ELIR®J LFDOP HVKRGV VR
XSJ WGHO

+RPRVDS L HEXWRGD VXFK SURMIFW DUH EDFN LQ YRJ XH
1 R RQH VSHDNV DERXWH[ VAP LODVQJ @RZ HUWDFHY RULQIHURU



SHRS®I EXWP DQ\ FRQWIP SOVA XMQJ RXULQFUHDMQJ
NQRZ GIGIH RI KXP DQ ELIR®J\ VR FUHDWA VXSHWKXP DQV

$\WIH VDP HWIP H D KXJH J X® LV RSHQLQJ EHVZ HHQ VIKH VIAQHW
Rl @EHWDOKXP DQIVP  DQG VKH @MWAQGLQI V Rl VKH @ H
VFLHQFHV D JX® Z H FDQQRWLI QRWH P XFK RQJ HU

2 XUQEHWOSRMAFDODQG MGLFLDOV WP V DUH | RXQGHG RQ ViKH
EH@H VKDWHYHU LQGLYLGXDOKDV D VDFUHG LQOHUQDVXH
LQGLYIME® DQG P P XVDE®! Z KLFK JLYHV P HDQLOQJ VR VKH

Z RUT DQG Z KLFK LV iKH VRXUFH RI D@HVIKLEDODQG SRMAFDO
DXVIKRUW 7KLV LV D UHLQFDUQDWRQ R ViKH WDGLIVMRQDOS KUMADQ
EH@HI LQ D I IHH DQG HWALDDOVRXOKDWUIHVLGHV Z IVKLQ HDFK
LQGLYLGXDO <HARYHUVKH @WV  \ HDW/ WKH @ H FLHQFHV KDYH
WRWRXI KO XQGHWP LOHG VKLY EHOHI 6 FLHQWAW WXG\ LQJ VIKH
LOQHUZ RINLQJ V Rl ViKH KXP DQ RU DQIVP  KDYH IRXQG QR VRXO
WHWH 7KH LOFUIHDMQI @ DU XH WKDWKXP DQ EHKDYLRXULY
GHVALP LOHG E\ KRWP RQHV J HQHV DQG Vi QDSVHV IDWHUVKDQ
E\ 1UHH Z L@8 VIKH VDP H | RUFHV VIKDWGHWALP LOH WiKH EHKDYLRXU
Rl FKLP SDQ| HHV Z ROYHV DQG DQW 2 XUMGLFLDODQG SRMAFDO
Vi WHIP V DU HO WA VR VZ HHS VXFK LOFRQYHQLHQWGLVFRYHUHV
XQGHUVKH FDUSHW 96X\WW.Q D@ IDONQHW KRZ ®RQJ FDQ Z H

P DLOVIDLQ ViKH Z D@VHSDUDWQJ VIKH GHSDUR HOWRI ELIR®RI\ |URP
WKH GHSDUR HQW Rl @Z DQG SROWFDOVFLHQFH'

13
/KH 6 HFUIHWRI 6 XFFHW

&200 (5&( (03,5(6$1' 81,9(56$/ UHQI LRQVHYHQWDD
EURXJ KWYLLUAXD@ HYHU 6DSLHQV RQ HYHUY FROUQHQWOQVR ViKH
J@REDOZ R Z H @QYH LQ VRGD\ 1 RAMKDWVKLY SURFHW Rl

H SDQVRQ DQG XQLFDVIRQ Z DV @QHDURUZ IWKRXWOQWAUXSVIRQV

/ RRNLQJ DWWKH ELJ J HUSIFWWKWH VKRXJI K VIKH VWADOQMMIRQ | UIRP
P DQ\ VP D@FXOXWHV VR D IHZ @W H FXOXWHV DQG QD@ VR D



MQJ & I REDOVRFIHW Z DV SUREDEO® DQ LOHYLWVDE® LHVXA\RI ViKH
G\ QDP LFV RI KXP DQ KMMRY

%XVWD\ LQJ VIKDWD J (REDOVRFLHW LV LOQHYIVIDE®H LV QRVWIKH VDP H
DV VD\ 1QJ VKDWWKH HQG UHVX@\KDG VR EH VIKH SDUIFXMUNLQG Rl
JBREDOVRFIHW ZH QRZ KDYH : HFDQ FHUBLQO [P DJLQH RWHU
RXWWRP HV : K\ LV( QI @K WR Z IGHVSWHDG VRGD\  DQG QRW

' DQIWK" : K\ DUH VHWH DERXW EL@RQ & KUMADQV DQG
EL@RQ 0 XVAP V EXWRQO = RIRDWMDQV DQG QR

0 DQIFKDHDQV' ,I Z H FRX@ JR EDFN LlQ WP H VR \ HDW/
DJ R DQG VHWWKH SUIRFHW JRIQJ DIDIQ WP HDIVMUMP H Z RX@®
ZHDZ D\ VVHH WH UWH R P RQRWHIVP  DQG VIKH GHFQOQH Rl
GXDaOWP "

: HFDQAAGR VXFK DQ H SHUP HQWWR Z H GRQOWWHD® NOQRZ
%XWDQ H DP LODMRQ Rl VZ R FUXFLDOFK DUIDRVAUMAFY Rl KMARRY
FDQ SWRYLGH XV Z MK VRP H FOXXHV

7KH + L.QGWLI KW DODR\

( YHU SRIOWQ KIMRU LV D FIRWRDGY $ MQJ B WDYHDIG LRDG
®IDGV IRP  VIKH SDVWWR VKH SUHVHQWEXWP \ UDG SDWKV IRWIN R
LOVR VIKH IXWXUWH 6 RP H RI VRVH SDVKV DUH Z LGHU WP RRVMHUDQG
EHWMUP DINHG DQG DUH VKXV P RUH @NHO VR EH VBNHQ EXW
VRP HP HV KIMRU 8 RUVKH SHRS®1 Z KR P DNH KIWRU & VIDNHV
XOQH[ SHRVIAG WDV

$\WKH EHI LOQLQJ RI VKKH IRXUK FHOWU $'  VIKH 5RP DQ

( P SWLH IDFHG D Z LlGH KRU] RQ R UH@J LRXV SRMELOMHY W
FRX@ KDYH WXFN VR LW VWDGIMRQDODQG YDUHJI DVAG
SROVKHMWP  9%XWW HP SHURU & ROWBQUOQH GRRNLQJ EDFN RQ D
| LDFVRXV FHQWU Rl FLYLOZ DU VHHP V VR KDYH VKRX.J K\WMKDVWD
VIQJ B H@J LRQ Z WK D FBIDUGRAMOQH FRX@ KH® XQU\ KLV
HWKQLFD@® GLYHUH IHD®  + H FRX@ KDYH FKRVHQ DQ\ RI D
QXP EHURI FRQWP SRWDU FXAV VR EH KLV QDVMRQDOI DIVK &



0 DQIFKDHMP 0 MKWDIWVP - VKH FXAQV RI )MV RU&\ EH®A
= RUIRDWMDQIMWP  -XGDIMWP  DQG HYHQ %X GGKLWVP

Z HH D@DYDIME®I RSMRQV : K\ GG KH RSWRU-HVXV' : DV
VIKHUIH VRP HIKLQJ 1Q & KUWADQ VMHR®JI\  VIKDWDWADFWG KLP
SHURQD@ RUSHWKDSV DQ DVSHRARI ViKH 1 DIVK VIKDWP DGH KLP
VKLON WZ RX@ EH HDMHUWR XWH |RUKLY SXISRWHV' ' LG KH KDYH
D UHHQ IRXV H SHUHQFH RUGLG VRP H RI KLV DGYLVHUY/ VXJ J HW
VIKDWWKH &KUMADQV Z HIH TXLENO J DLQIQJ DGKHUHQW DQG WKKDW
MZ RX@ EH EHMWR MP S RQ VKDWZ DJ RQ'

+ DARUDQV FDQ VSHFX@WA EXWQRWSWRYLGH DQ\ GH QMIYH
DOVZ HU 7KH\ FDQ GHVFUEH K R ZKUMADQIW VRRN RYHUMKH
5RP DQ ( P SILH EXWWH FDQORWH SMIQ Z K | VKLV SDUAEX@U
SRWIELDW Z DV IHDOVHG

© KDWL VKH GL HIHQFH EHVZ HHQ GHVFUELQJ (KRZ (DQG

H SOMIQQJ & K\ §' 7R GHVFUEH (KRZ (P HDQV VIR IHFROWWXFWWKH
VHUHV Rl VSHFL F HYHQW VIKDWBIG |UIRP RQH SRIQWVYR DQRWHU 7R
H SOLQ @ K\ P HDQV VR QG FDXVDOFRQQHFVRQV VIKDWDFFRXQW

| RUVKH RFFXUHOQFH Rl VKLY SDUAEX@UVHUHY Rl HYHOW VR VKH

H FO(MIRQ RI D@RWKHLY/

6RP H VFKRDW/ GR LOGHHG SWRYLGH GHWALP LOMF H S@QDMRQV
Rl HYHQW VXFK DV ViKH UVH Rl & KUMADQIW 7KH\ DWHP SWR
UHGXFH KXP DQ KIMRU VR VIKH Z RINLQJ V RI ELRGRJ LFDO

HFR®J LFDORUHFRQRP LF IRUFHV 7KH\ DU XH WDWKHUH Z DV
VRP HVIKLQJ DERXWKH JHRJ WDSK\  J HOHWFV RUHFRQRP \ Rl ViKH
5RP DQ 0 HGLWWULDQHDQ VMKDWP DGH WH UVH RI D P RORKHLMW
UHQ@I LRQ LOHYLWVRE® <HWP RWKLWRUDQV VMQG VR EH VFHSWEDO
Rl VXFK GHWILP LOIF VIKHRUHV 7KLV LV RQH RI VIKH

GLMQI XIVKLQJ P DUNVRI KMARUY DV DQ DFDGHP LF GLVFLS@OH &
WH EHWHU\ RX NQRZ D SDUAFX@UKIMRUFDOSHURG VKH K DE&/H
MEHFRP HV VR H S@LQ Z K\ WILQJ V KDSSHOHG RQH Z D\ DQG QRV!
DORVKHU 7KRVH Z KR KDYH RQ® D VXSHUFLDONQRZ ®IGIHRI D
FHUBLO SHURG QG VR IRFXV RQ® RQ VIKH SRWELOW VIKDWZ DV



HYHQWD®@ WHDAVHG 7KH R®HUD MWWR WRU VR H SOLQ Z WK
KLQGWI KWZ K\ VK DWRXWFRP H Z DV LOHYWMDEM® 7KRWH P RWH
GHHSO LQIRWP HG DERXWWH SHURG DWIH P XFK P RUH FRJ QLVDQW

Rl VIKH UIRDGV QRVWIDNHQ

,Q IDFWWH SHRS® Z KR NQHZ VIKH SHURG EH\VG VIKRVH DQYH DW
WH WP H & Z HUIH VIKH P RWMFOXHBIW Rl D@ ) RUVKH DYHUWDJ H

5RP DQ LQ & ROWDQWOHWV VP H VIKH IXVWWUH Z DVD IRJ WV DQ
LLRQ WX®1 Rl KIMRU  WMDWZ KDWIRRNV LOHYLVRE B LQ KLQGWLI KW
ZDVIDUIWRP REYLRXVDWWH WP H 7RGD\ LV QR GLHUHQWS$H Z H
RXWRI ViKH J REDOHFRQRP LF FUMY RULV VKH Z ROAMMAMVR

FRP H' : LAO&KLOD FROWQXH JWRZ 1QJ XQWOMEHFRP HV VIKH
®IDGLQI VXSHBRZ HU : LOVKH 8 QUG 6 VIVIAV GRVH LW

KHIHP RQ\ " ,VVIKH XSVXUWH Rl P RORWHMME | XQGDP HQVDAWP
WH Z DYH Rl ViKH I X\WUH RUD GRFDCZ KLLESRRORI @MDY BRQJ \VWALP
W.J QLFDQFH' $WH Z H KHDGLQJ VRZ DUEV HFR®RJ LEDOGLVDWHURU
WMFKQR®J LFDOSDWDGLVH' 7KHUH DUH J RRG DU XP HQW \R EH

P DGH IRUD@RI VKHVH RXVWWRP HV EXWQR Z D\ Rl NQRZ LQJ IRU
VXWH ,QDIHZ GHFDGHV SHRS® Z LARRN EDFN DQG VKLON VIKDW
WKH DQVZ HW/ VR D@RI VIKHVH TXHWIRQV Z HIH REYLRXV

Y SDUAEX@UWD 1P SRUWBQWR \WAHW MDWSRWLELAOMHV Z KLFK
VHHP YHU XQ@\HO VR FROWAP SRWDUHV RIQ J HWHD@VHG

: KHQ & ROWDQVOQH DWXP HG VIKH VKURQH LQ &KUMADQIW
Z DV @MBi P RUIH VKDQ DQ HVRVAUE ( DWILD VHFW,1 \ RX Z HUH VR
VXJ J HAWKHQ VKDWWZ DV DERXWR EHFRP H ViKH 5 RP DQ \WIDVA
UHQ@I LRQ \ RXG KDYH EHHQ @XJ KHG RXWRI VIKH LRRP  N\MDV

\ RX Z RX@ EHVRGD\ L \ RX Z HUH VR VXJ J HW

WDWE\ WH\ HDU +DUH . UVKQD Z RX@ EH ViKH \WIDVA
UHQI IRQRI WH86$ ,Q 2 FVREHU VKH YROKHYLNV Z HUH D
VP D@WDGLFDOE XWIDQ IDFIRQ 1 R IHDVRQDE®! SHWRQ Z RX@
KDYH SUHGLFVAG VIKDWZ VKL D P HUIH IRXU\ HDUW/ VIKH\ Z RX@®
VDNH RYHUVKH FRXQW ,Q $' WH QRWRQ VIKDWD EDQG Rl
GHVHUAGZ HAQJ $ WDEV Z RX@ VRRQ FRQTXHUDQ H| SDQWH
VWUHWKLQJ IURP VIKH $ VIDQWE 2 FHDQ VR ,QGLD Z DV HYHQ P RWH



SUHSRWIHLRXV ,QGHHG KDG VIKH %3 ] DOWOH DWP \  EHHQ DE®! VR
UHSHOWH LOMDORQVIXJ KW, VMDP Z RX@ SIREDE® KDYH

WHP DLOHG DQ REVFXIH FXA\RI Z KLIFK RQ® D KDQGIXOR!

FRJ QRVFHQW.Z HUH DZ DUH 6 FKRDW/ Z RX@ WMHQ KDYH D YHU
HDW NRE H S@LQIQJ ZK\ D IDIVK EDVHG RQ D IHYHOMRQ VR D
P LGG®! DJHG 0 HFFDQ P HIFKDQWFRX@ QHYHUKDYH FDXJ KWWRQ

1 RAWKDWHYHU WIQJ LV SRME®! * HRJ UDSKLEDO ELR®R] LEFDODQG
HFRQRP LF | RUFHV FUHDVIA FROWADIOW <HWWKHVH FROWDLOW
®IDYH DP S® IRRP  |RUVXLBUMQJ GHYH®RSP HOQW Z KLFK GR QRW
VHHP ERXQGE\ DQ\ GHWAWP LOMIF MZ V

7KL FROFOMRQ GMVDSSRIOW P DQ\ SHRS® Z KR SUHIHUKDAWRY
VR EH

GHVIALP LOMAF ' HVALP LOLVP LV DSSHD@QJ EHFDXVH WP SQHV
WDWRXUZ RUT DQG RXUEHIHIV DUH D QDVWDODQG LOHYLVDE®
SURGXPWRI KIWRU ;WY QDVXUDODQG LOHYLWIDE®Y VKDWZ H @QYH LQ
QDVIRQ WVAV RU DQLVH RXUHFRQRP \ DRQJ FDSLVDOMW
SUQFIS®V DQG | HUYHQW® EHQHYH LQ KXP DQ WKW 7R
DFNQRZ BIG] H VIKDWKLWRY LV QRWGHWLP LOMF LV VR

DFNQRZ BIGJI H VIKDWMLY MOMAD FRLOFLGHOFH VKDWP RAMSHRS G
VRGD\ EHIHYH LQ QDMIRQDAP FDSMD@P DQG KXP DQ W] KW

+ DARY FDQORWEH H SMLOHG GHWALP LOMAFD@® DQG IWFDQORW
EH SUHGLFWAG EHFDXVH MLV FKDRWE 6R P DQ\ | RUFHV DUH DW

Z RWIN DQG VIKHLULQWALDFVRQV DUH VR FRP S®f VIKDWH[ WHP HO

VP D@YDUDVRQV LQ VIKH WHQI VK RI VKH | RUFHV DQG VIKH Z D\
WH  LOWDPWSURGXFH KXJ H GLHHQFHV LQ RXWRP HV 1 RWRQOD
WDWEXWKIMRY LV Z KDWY FDEBG D (BIYHOVE RIFKDRWF

VWP &KDRME VA WHP V FRP H 1O VZ R VKDSHV

/ HYHORQH FKDRV LV FKDRV VK DWGRHY QRWUHDFWR SUHGLFARQV
DERXWW 7KH Z HDWKHU IRUH DP SGi LV D GIYHORQH FKDRWF
VWHP  7KRXJ K DMLY LQ XHQFHG E\ P \ UDG IDRVRY/ Z H FDQ
EXL® FRP SXVAUP RGHY VKDVWIINH P RUIH DQG P RUH RI VKHP



LOVIR FROVIGHIDVMRQ DQG SURGXFH EHWAUDQG EHWAUZ HDVWKHU
| RUHFDWV

/ HYHO R FKDRV LV FKDRV VIKDWUHDFW VR SUHGLFRQV DERXWW
DQG VKHUHIRWH FDQ QHYHUEH SUHGLFWAG DFFXWDVWO® 0 DUNHW IRL
H DP S® DWH D GIYHOX R FKDRWF W\ WHP  : KDWZ LKOKDSSHQ U
Z H GHYH®S D FRP SXVWUSWRI WDP VKDW RUIHFDWV Z IMiK SHU
FHOWDFFXWDA VKH SUFH Rl RIOMRP RURZ " 7KH SUFH Rl RIOZ L@
P P HGIDWO® WHDFWR VIKH | RIHFDWV Z KLIFK Z RX@ FRQWHT XHQWD
IDLOVR P DVUDOWH 1 VKH FXUHQWSUFH Rl RO D EDUHO
DQG VKH LQID@E® FRP SXVMAUSWRI WDP - SUHGLFW VKDWVRP RULRZ

MZ LCOEH WDGHW/ Z LXK VR EX\ RIOVR VKDWWH  FDQ
SIRWWRP VKH SIHGLIFWAG SUFH UVH $V D IHVXAVWKH SUFH Z L
VKRRWXS VR D EDUHOWRGD\  WDVKHUWKDQ VRP RURZ  7KHQ

Z KDWZ LKOKDSSHQ VRP RURZ " 1 RERG\ NQRZ V

SRAMFV VRR LV D VHFRQG RUGHUFKDRWF VA WMP 0 DQ\ SHRS®
FUWF\VH 6 RYLHVRAJ MWV I RUIDLAQJ VIR SUHGLFVWWKH
UHYROMRQV DQG FDWAJ DV 0 LGGMH ( DWV

H SHUV | RUQRWDQWFLSDMQJ VIKH $ WDE 6 SUQJ LHYRO(MRQV R
7KLV LV XQIDWJ

5HYROMRQVDWH E\ GH QMRQ XQSUHGIFVDE®! $ SUHGLFVRE®
UHYROMRQ QHYHUHXSW

© K\ QRW ,P DJ LOH IKDWVI DQG VRP H J HQLXV SROAFDO
VFLHQWMW LQ FDKRRW Z VK D FRP SXVMIUZ L] DUS KDYH GHYH@RSHG
DQ LOI DAE®! DA RUMKP  VIKDW LOFRLSRUDVAG LOVIR DQ DWADFVIYH
LOWUDFH FDQ EH P DINHVMG DV D LHYROXVIRQ SWHGLFVRU 7KH R
HUVIKHLUVHUOYLEHV VR 3UIHVLGHOWF RVQLO XEDWDN RI ( J\ SWDQG 1O
UHWLD [RUD J HQHURXV GRZ Q SD\ P HQW M@0 XEDWDN VIKDW
DFFRUGLQJ VR VIKHLUI RUIHFDW D IHYROMRQ Z RX@ FHWDLOO
EUHDN RXWQ ( J\ SWGXUQJ ViKH FRXUH RI VIKH | RARZ LQJ \ HDU
+RZ Z RX@ 0 XEDWN UHDFW 0 RAMANHO KH Z RX

IP P HGIDW® @RZ HUVID{ HV GMMEXVIA ELAIRQV RI GRADY/ LQ



KDQGRXW VR WH FIV] HQU & DQG DAR EHHI XS KLV VHFUHWSRQOFH
IRUFH MOMWQ FDVH 7KH SUH HP SVIYH P HDVXUHV Z RIN 7KH \ HDU
FRP HV DQG JRHVDQG VXISUVH VIKHWH LV QR LHYROMRQ

0 XEDWN GHP DQGV KLV P RQH\ EDFN (xRXUDQ RUVKP LV

Z RUMOM GKH VKRXW DWIKH VFLHOWAWV (1Q IKH HQG , FRX@S
KDYH EXLO\DQRWKHUSDDFH LOWMDG Rl JLYLQJ D@VKDWP RQH\

DZ D\ 0@eXVWKH UHDVRQ WKH UIHYROXVIRQ GLGQOAKDSSHQ LV
EHFDXVH Z H SUHGLEVMIG GVIKH VFLHQVBAV WD\ 1Q VIKHLUGHI HOFH
(BURSKHW Z KR SUHGLFVWKLQJ V VIKDWGRQIAKDSSHQ' 010 XEDUDN
UHP DUNV DV KH P RARQV KLV J XDUGV VR J LDE VKHP  (j FRX@
KDYH SLENHG XS D GR] HQ Rl VKRVH |RUQH WR QRVWKLQJ LO VKH
&DILR P DINHVB@FH {

6RZK\ WXG\ KMRU " 8 QUN\H SK\ VIFV RUHFRQRP LFV KIWRU

1V QRWD P HDQV IRUP DNLQJ DFFXUDW SIHGLFVIRQV : H WXG\
KIMRUY QRWR NORZ WKH I XWUH EXVWR Z LGHQ RXUKRU] RQV VR
XQGHUAMDQG VIKDWRXUS UHVHQUWWVVX DVRQ LV QHVKHUQDVXLDOQRU
LOHYWVDE®! DQG IKDWZ H FRQVHT XHOW® KDYH P DQ\ P RWH
SRWLELAMHV EHIRUIH XV VKDQ Z H P DILOH ) RUH DP SO

WXG\ LQJ KRZ ( XURSHDQV FDP H VR GRP LODVM $ 1 UFDQV HODE GV
XV VR UHD@VH VKDWAKHUH L QRWLQI QDWW UDORULOHYLVIDE B DERXW
ViKH WDFLDOKLHWDUFK\  DQG VIKDWWKH Z RUTS P L KWZ H@EH

DUDQJ HG GLOHHQV®
%G &R

. HFDQORWH SOLQ VKH FKRIFHV VADWKDAVRY P DNHVY EXWZ H
FDQ VD\ VRP HWKLQJ YHU P SRUDQWDERXWMKHP KDAVRU OV
FKRUFHV DUH QRWP DGH | RUVMKH EHOQH WRI KXP DQV

7KHWH LV DEVROXWA® QR SWRRI VMDWKXP DQ Z HDEHLQJ
LOHYIMDEQ® P SLIRYHV DV KMMRY WIR@Y DARQJ  7KHWH LV QR SWRR
VIKDWFXAOXUHV IKDWDUH EHOQH FLDOVWRR KXP DQV P XWMOQH RUIDEO®
VXFFHHG DQG VSWHDG Z KL GiW EHOH FLDOFXAOXUHV GIVDSSHDU
7KHWH LV QR SRR VK DWE. KUMADQIW Z DV D EHWMUFKRIFH VKDQ



0 DQIFKDHWP  RUMDWWKH $WDE ( P SILH Z DV P RWIH EHQH FLDO
VIKDQ VKDWRI VKH 6 DWDQLG 3HUADQV

7KHWH LV QR SRRl VA DWKDMRY LV Z RINLQJ  TRUVKH EHOQH WRI
KXP DQV EHFDXWH Z H @FN DQ REMIFVYH VFD®H RQ Z KLIFK VR
P HDVXWH VXFK EHQH W' L HIHOWFX@XUHV GH QH

WH J RRG GLHIHQW® DQG Z H KDYH QR REMIFVIYH \ DUGVWAEN E\

Z KLFK VR M(GJ H EHVZ HHQ VKHP  7KH YLFVRWY RI FRXUH DZ D\ V
EH@HYH DWW HLIUGH QIRQ LV FRUHFW9XWZ K\ VKRX@ Z H
EH@QHYH VKKH YLEVRYY' & KUMADQV EHOHYH WMDWWKH YIFVRU R
&KUMADQIW RYHUO DQIEKDHIVP  Z DV EHQH FLDOWR KXP DONLQG
EXW! Z H GR QRADFFHSWKH & KUMADQ Z RUES YIHZ VKHQ VIKHUH LV
QR UHDVRQ VR DJ UHH Z LV \IKHP

0 XV@P V EHQHYH MDWWKH | D@RI VIKH 6 DWDQLG ( P SLLH LOVR

0 XMIP KDQGV Z DV EHQH FLDOWR KXP DONLQG  9%6X\WWKHVH EHQH
W DUH HYLGHQWRQO Ll Z H DFFHSWKH 0 XV@P Z RUE YIHZ W

P D\ Z H@EH MDWZ HIG DA@EH EHWHUR L & KUIMADQIW DQG ,DP
KDG EHHQ | RU RWHMQ RUGHI HDVAG

( YHUP RUH VFKR@W/ VHH FX@XUHV DV D NIQG Rl P HQVDOLQI HFRQ
RUSDWDMWM Z VK KXP DQV DV IW XQZ MQJ KRWV2 LI DQLF
SDUDMVAV VXFK DV YLLXVHV @YH LOMGH lH ERG\ Rl VKHLUKRWW
7KH P XG50 DQG VSUHDG ILIRP RQH KRWWR VKH RKHU
IHHGLQJ R WMHLIUKRW Z HDNHQIQJ VKHP  DQG VRP HP HV HYHQ
NL@QJ VKHP  $V BRQJ DV IKH KRW QYH BRQJ HORXJ K VIR SDW
DARQJ ViKH SDUDVVA  IMFDUHV @MBI DERXWIKH FRQGIMRQ RI LW
KRWV,Q MWLV I DVKLIRQ FX@XWDOLGHDV QYH LOVGH VKH P LOGV
Rl KXP DQV 7KH P XG50 DQG VSUHDG ILRP RQH KRWWR
DORVIKHU RFFDMIRQD@ Z HDNHQLQJ VIKH KRV DQG VRP HVP HV
HYHQ NLGXQJ WMHP  $ FXOXWOLGHD 6 VXFK DV EHOHI LQ
&KUMADQ KHDYHQ DERYH WH FERXGV RU&RP P XQIMWSDWDGLVH
KHUH RQ HDUAK & FDQ FRP SHOD KXP DQ VIR GHGLFDVM KLV RUKHU
@ H VR VSUHDGLQJ VMDWIGHD HYHQ DVWWKH SUFH RI GHDVK



7KH KXP DQ GLHV EXWWIKH LGHD VSWHDGV $FFRUGLQI VR VKLV
DSSWRDFK  FX@UHV DUH QRWFRQVSLLDFIHV FRQFRFWAG E\ VRP H
SHRS®! LQ RUGHUVRR VINH DGYDQVRJ H Rl RVKHLY DV 0 DU MWV QG
VR VKLION 5 DVIKHU FX®XUHV DUH P HQVOS DUDVIVIAV VKDWHP HU H
DFFLGHOID@® DQG VKKHUHDIVIMUVIDNH DGYDQVIDI H Rl DSHRS®
LOIHPWAG E\ \KHP

7KLV DSSURDFK LV VRP HWP HV FDQBIG P HP HAEV \WWDWXP HV
WKDW MWDV RU DOLF HYROXMRQ LV EDVHG RQ VKH IHSQFDWRQ R
RU DQLF LOIRWP DWRQ XQIW FDEBIG G HOHVO VR FX@XWDO
HYRO(RQ LV EDVHG RQ WH IHS@FDVRQ Rl FXAXWOLQIRWP DWRQ
XQIW FDABIG

(P HP HVOI__ 6 XFFHVWI XOFX@¥UHV DUH VIKRVH VIKDWH[ FHOLO
WHSWRGXFLQJ VKHLUP HP HV LUHVSHRWYH RI VIKH FRW DQG
EHOH ™ W VR KHLUKXP DQ KRWV

0 RWWFKRD@W/ LQ WKH KXP DQMHV GLVGDLQ P HP HWFV VHHLQJ W
DV DQ DP DVMXUVK DWHP SVWR H S@LQ FXAXWOSIRFHWHV Z LYK
FUXGH ELR@RJ LFDODQD@®RI LHV 9%6XWP DQ\ Rl VKHVH VDP H VFKR@W/
DGKHUH VR P HP HAFVOVE LQ VMMUG SRWR RGHLOLWP

3RWIP RGHUDLKLONHLY VSHDN DERXWGLVFRXUHV IDVKHUWKDQ
P HP HV DV VIKH EXL@BLQ] EGRFNV R FXAOXWH <HWKH. VRR VHH
FXQ@XUHV DV SUIRSDI DMQJ VIKHP VHOYHV Z LViK @AMB! UHJ DUG | RUVKH
EHOQH WRI KXP DONLQG ) RUH, DP S® SRWP RGHUQLMWKLONHL/
GHVFUEH QDVIRQD@P DV D GHDGO S@J XH WMDW/SUHDG

VKURXJ KRXVWWKH Z RUTS LQ VKH QLOHVAHQWK DQG VE HOVHVIK

FHQWXUHYV FDXMQJ Z DY/ RSSWIHWRQ KDW DQG JHORFIGH 7KH
P RP HOASHRS® LQ ROH FRXQW Z HUH LOITHRWG Z IMK IWWKRWH LQ

QHL KERXUQJ FRXQWIHY Z HUIH DOR NHO VR FDWK VKH YLLXV

7 KH QDRQDOYLLXY SUHVHQWAG LWHD DV EHLQ) EHQH FLDOIRU
KXP DQV \ HMWKDV EHHQ EHQH FLDOP DLQ® VR IWHOD

6LP LAOUDLI XP HQW DUH FRP P RQ LQ VIKH VRFLDOVFLHQFHV XQGHU
WWH DHJLVRI JDP H



WHRU * DP HWHRY H SOMIQVKRZ 1Q P XQUS@\ HUM \WHP V
YLHZ V DQG EHKDYLRXUSDWHILDV VKDWKDLP D S@\ HWY/
QHYHWIKH®MY P DQDJ H VR VIINH LIRRWDQG VSIHDG $ WP V LDFHV
DUHD IDP RXVH DP S® 0 DQ\ DUWP V LDFHV EDONUKSWD@VKRVH
Z KR VIDNH SDUAIQ VIKHP  Z WKRXWUHD@ FKDQJ LQJ VIKH P LOviDYy
ED@QFH Rl SRZHU : KHQ 3DNMDQ EX\ V DGYDQFHG DHIRS@QHV
,QGLD LHVSRQGV LQ NLQG :  KHQ ,QGLD GHYH®RSV QXFBIDUERP EV
3DNIDQ |RTRZ VVXIW:  KHQ 3DNMDQ HOMU HY IW QDY\ ,QGLD
FRXQWAW/ $WIKH HQG Rl VKH SUIRFHW VKH ED@QFH RI SRZ HU

P D\ WHP DIQ P XFK DV IMZ DV EXWP HDQZ KLM® ELARQV RI GRADY/
WDWFRX@ KDYH EHHQ LOYHWHG LQ HGXFDWRQ RUKHD@K DH
VSHQWRQ Z HDSRQV <HWVIKH DUP V LDFH G\ QDP LF LV KDUG R
UMW S P V LDFLQJ OV D SDWHLD RI EHKDYLRXUVKDWVSUHDGY
LWHO @\H D YLLXV ILIRP RQH FRXQW VR DQRWHU KDWP LQJ

HYHU ROH EXWEHOH WQJ IWHOD XQGHUVKH HYROMRQDU
FUWWIUD RI VXUYLYDODQG IHSURGXFVRQ . HHS LQ P LQG VIKDWDQ
DUP V WDFH @\H D JHQH KDV QR DZ DUIHQHW

& MGRHV QRWFRQVFLRXV® VHHN VR VXUYLYH DQG IHSURGXFH W
VSUHDG LV VKH XQLOWIQGHG UHVXM\RI D SRZ HUXOG\ QDP LF

1R P DWMIUZ KDW RX FD@W\6 J DP HWMHRUY SRWR RGHWQMWP RU
P HP HAFV & lKH G\ QDP LFV RI KMRU  DUH QRWGLLHFVMG VIRZ DUGV
HOKDQFLQJ KXP DQ Z HEHIQJ 7KHWH LV QR EDVV | RUVKLONLOJ
WMDVWWH P RAWXFFHW XOFXOXUHV 1Q KMARY  DUH QHFHWDUD
WHEHW\RQHVIRU+ R PR VD S LIHNPI UYROMRQ KLARY

GLVUHI DUEV VIKH KDSSLOHW Rl LQGLYLGXDORW DQIWP V' $ QG
LOGLYLGXDOKXP DQV | RUVKHLUSDUN DUH XVXD@ | DUVRR LJ QRUDQV
DQG Z HDN VR LQ* XHQFH iKH FRXUH RI KMARY VR VKHLURZ Q

DGYDQVIJ H

+ DARY SURFHHGV ILIRP RQH MOQPVRQ VR VIKH OH WFKRRVIQJ 1RU
VRP H P \ WHIURXV UHDVRQ VR |RGRZ UAMWKLY SDVIK VKHQ DQRVKHU
$WRXQG $' KIMRY P DGH LW P RWP RP HQURXV FKRLFH
FKDQJ LQJ QRWRQO ViKH |DV Rl KXP DONLQG EXWDU XDE® \ViKH
|DVId Rl D@ H RQ HDWK : H FD@MWKH 6 FLHQWF 5 HYROMRQ W



EHI DQ LQ Z HWIALD ( XURSH D @MW H SHOLQVX@® RQ WH Z HAMLD
WS Rl $ILR $MD Z KLFK XS WDWMHQ S@\ HG QR LP SRU/BDQWRG!
IO KMRY : K\ GLG WH 6 FLHQWF 5HYRXWRQ EHJ LQ VKHIH Rl D@
S@FHV DQG QRWQ &KLOD RU,QGID" : K\ GG MEHJ LQ DWWKH

P LGSRIQWRI VKH VHFRQG P LGBIQQIXP $'  WDVKHUVKDQ VE R
FHOWUHV EHIRUH RUVKUHH FHQWUHY @VIAU

: HGRQIAMQRZ 6FKRMW/ KDYH SUIRSRVHG GR] HQV Rl VKKHRUHV
EXWOQRQH R VKHP LV SDUFX@W FRQYLQFLQJ

+DARY KDV D YHY Z LGH KRU] RQ Rl SRWMELOMHY DQG P DQ\
SRWIELMAHV DIH QHYHUUHD@HG ,\ WV FRQFHLYDE®! VR LP DJ LOH
KIWRY JRIQJ RQ IRUJ HOHUDVRQV XSRQ J HOHUDWRQV Z KL®

E\ SDWQJ VKH 6 FLHQW.F 5HYROXVIRQ MDYV MLV FRQFHLYDE
VR P DJ LOH KDRY Z IMKRXWE KUMADQIW  Z WKRXWD 5 RP DQ
(P SILH DQG Z WKRXWI R FRIQV

3DUN) RXU
7KH 6 FLHOW F 5 HYROMRQ



32. Alamogordo, 16 July 1945, 05:29:53. Eight
seconds after the first atomic bomb was detonated.
The nuclear physicist Robert Oppenheimer, upon
seeing the explosion, quoted from the Bhagavadgita:
‘Now | am become Death, the destroyer of worlds.’

14
7KH' IMFRYHU R ,J QRWDQFH

. (5( 6%$< $6351,6+ 3($6$17 72 +$9( |DAHQ DVBHS LQ
$' DQG Z RNHQ

XS \ HDW @WIAU VR VKH GLQ RI & ROXP EXVIIVDLARY/ ERDUGLQ]
WH 1L3D3L QDQE 6D Q WD U LBHZRUE Z RX@ KDYH

VHHP HG VR KLIP TXLW IDP LODU' HVSIWM P DQ\ FKDQJ HV LQ
WIFKQR®RJ\ P DQOHW DQG SRAMFDOERXQGDUHY VKLY P HGLHYDC
51S 9DQ: LON® Z RX@ KDYH IHODWKRP H 9%XWKDG RQH Rl
&ROXXP EXVIVDLARY/ | DABQ LOVR D VP LAUVXP EHUDQG Z RNHQ XS
VR VIKH UQJ VRQH RI D VZ HQW  UMFHOWU 13KRQH KH Z RX@®
KDYH IRXQG KLP VHO LQ D Z RUTS VWDQJ H EH\ RQG

FRP SUIHKHOVIRQ (VWKL KHDYHQ' GKH P LJ KWZ H@KDYH DWNHG
KLIP VHD (2 USHKDSV 6 KH@ G

7KH@W  \ HDW KDYH Z MDHWHG D SKHQRP HQDODQG
XQSHFHGHQWAG J IRZ WK LQ

KXP DQ SRZ HU ,Q ViKH \ HDU VKHUH Z HUH DERXW
PLARQ+RPR VDS LANEWHQAUHZRUE 7RGD\  VKHUH DH
ELQ@RQ __ 7KH VRVIDOYDOXH Rl J RRGV DQG VHWYLFHV SURGXFHG E\
KXP DONLQG LQ VIKH \ HDU LV HWIP DVIAG DW ELT@RQ 1O
VRGD\ OV GRADVY/ __ 1 RZ DGD\ VVKH YDOXH RI D\ HDURI KXP DQ
SWRGXFVRQ LV FBRVH VR

WAaRQ _ ,Q KXP DQIW FRQVXP HG DERXW  \WIQIRQ
FDARUHV Rl HQHW\ SHUGD\



7RGD\  ZHFRQVXP H WI@RQ FDRUHVD GD\ _ 7DNHD
VHFRQG (RRN DWWKRWH J XUHV 6 KXP DQ SRSXMWMRQ KDV
LQFUHDVHG |RXUMHQ IR@ SUIRGXFWRQ IR DQG HOHW\
FRQVXP SVRQ | RS

6XSSRVH D VIQJ B P RGHLD EDWBIKLS J RAADQVSRUMG EDFN VR
&ROXP EXVOMP H ,Q D P DWMURI VHFRQGV IMFRXGS P DNH

GUIVE RRG RXWRI ViKH 1 L D3L Q WDQ@B 6 D Q WD 0 DIBAMHQ
VION VIKH QDYLHV Rl HYHU  J IHDWZ RUTS SRZ HURI VIKH VP H

Z MKRXWXWIBLOLQI D VELDVFK ) LYH P RGHLD | UHL] KWWY FRX @S
KDYH VINHQ RQERDUG DAVIKH FDU R ERWDH E\ VKH Z KR® Z RUTBV
P HIFKDQWHHW _ $ P RGHWD FRP SXVMUFRX@ HDMO \WRWH
HYHU Z RUG DQG QXP EHULQ DAVKH FRGH ERRNV DQG VFLR@Y LQ
HYHU V.QJ ®1 P HGLHYDOQEWDY Z WK LIRRP VR VSDWH $Q\ @MU H
EDON VRGD\ KRGV P RUH P RQH\ WKDQ DAWKH Z RUTE/

SUHP RGHUD NLQJ GRP V SXWRJ HKHU_

Q IHZ FIMHV KDG P RUH WDQ LOKDELVDQW 0 RWA
EXLEBLQI V Z HH FROWUKFWG Rl P XG Z RRG DQG WADZ D VKUHH
WRUH\ EXLGEIQJ Z DV D VN VFLDSHU

7KH VWHHW Z HUIH U\WWHG GLUAVMIDFNY GXW LQ VIXP P HUDQG

P XGG\ LQZ LOWAU SQHG E\ SHGHWMDQV KRUMHV JRDW
FKLENHQV DQG D 1HZ FDUN 7KH P RWFRP P RQ XUEDQ QRIVHV
Z HIH KXP DQ DQG DQIP DOYRIFHV DBRQJ Z LW VKH RFFDVIRQDO
KDP P HUDQG VDZ  $W/XQVHW\IKH FIW\VFDSH Z HOWE@FN Z VK

RQ® DQ RFFDMRQDOFDQG®! RUVRUFK

IFNHUQJ LQWH J@RRP | DQ LOKDEWVDQWRI VXFK D FIW FRX@®
VHH P RGHWD 7RM R 1 HZ <RUN RUO XP EDL Z KDWZ RXG@S VKH

VHLON'!

3URUVR WH W] VMHQWK FHOWU QR KXP DQ KDG
FLUFXP QDYLJ DVAG VIKH HDUAK 7KLV FKDQJ HG LQ Z KHQ

0 DJ HADQW H SHEMRQ UHWUDHG VR 6 SDLQ DIVIUD NRXLDH\ Rl
NLERP HWHV ,WWRRRN VIKUHH \ HDW DQG FRWMMH QYHV Rl



D® RMWD@VKH FUHZ P HP EHW/ 0 DJ HIDQ LOFXXGHG ,Q
X®N 9HUDH FRXGE P DJ LOH WMDWBKL®IDV) R1J D Z HDOK\
Y4IVVK DGYHQWUHU P L] KWMMAEH DE® VR P DNH IMDURXQG VKH
Z RUB LQ HIKW GD\ V 7RGD\ DQ\ RQH Z VK D P LGG® FDW
LOFRP H FDQ VDIH® DQG HDVI® FLUFXP QDYLJ DVIA KH J GREH LO
MOV RUN HL KWKRXLY

Q KXP DQV Z HIH FRQ QHG VR WWH HDUMO VXUDFH 7KH\
FRX@ EXLQE VRZ HWY DQG FQP E P RXQUBLQV EXWWKH W\ Z DV
UHVHWYHG IRUELLGV DQJ HY DQG GHIMHY 2 Q

XO KXP DQV @QGHG RQ VKH P RRQ 7KLV Z DV QRWP HIH®
D KIRUFDODFKLHYHP HQW EXWWDQ HYROXVIRQDUY DQG HYHQ
FRVP LF IHDW' XUQJ VKH SUHYLRXV

ELQIRQ \ HDW/ Rl HYROMRQ QR RUDQMVP P DQDJ HG HYHQ VR
®IDYH VH HDUKOV DVP RVSKHWH DQG FHWDLO® QRQH GIVD | RRW

RUWAQVDF® SUQWRQ VIKH P RRQ

) RUP RWRI KIMWRU  KXP DQVNQHZ QRVKLQJ DERXW SHU
FHOWRI ViKH RU DQLVP V RQ VIKH S@QHWS QDP HO  ViKH

P LFURRU DQIWP V' 7KLV Z DV QRAEHFDXVH WMH Z HHRI OR
FROFHWD VR XV ( DFK Rl XV EHDW EL@RQV Rl RQH FHIG
FUHDWUHV Z WKLQ XV DQG QRAMMADY | UHH UGHWY 7KH DUH RXU

EHVW UHQGY DQG GHDGOHVWHOHP LHV

6RP HRI WHP GLJ HVWRXUIRRG DQG FGIDQ RXUJXW Z KLO
RVIKHUY FDXVH LAapHWHV DQG HSLGHP LFV <HWWZ DV RQO LQ
WMDWD KXP DQ H\ H UAMWDZ D P LFUIRRU DQMWP  Z KHQ $ QVRQ YDQ
/ HHXZ HQKRHN VRRN D SHHN WKURXJ K KLV KRP H P DGH

P LFIRVFRSH DQG Z DV WIDUWABIG VR VHH DQ HQWLH Z RUTS Rl VIQ\
FUHDWUHV P LGXQJ DERXWQ D GURS Rl Z DWIAU ' XUQJ KH
VXEVHTXHQW  \ HDW/ KXP DQV KDYH P DGH ViKH

DFT XDLOVDQFH Rl D KXJH QXP EHURI P LFLIRVFRSLE VSHFLHV

© HOYH P DQDJ HG VR GHIHDWP RWARI VKH GHDGOHVWFRQVIR] LRXV
GLVHDVHV ViKH\ FDXVH DQG KDYH KDUDHWHG P LFURRU DQLVP V 1Q



WKKH VHWYLFH RI P HGLFLOH DQG LOGXWM  7RGD\  Z H HQJ LOHHU
EDFVAUD VR SURGXFH P HGLEDWRQV P DQXI DFWUH ELRIXHODQG
NLEDS DDAV

YXVWIKH MQJ B P RWAHP DUNDE®! DQG GH QLQJ P RP HQWRI VKH
SDW  \ HDW/ FDP HDW RQ -XO $\WKDW
SUHFLVH VHFRQG $ P HUFDQ VFLHQWAN GHVIRQDVMIG VIKH UAMDVRRP LF
ERP E DWS@P RIRWGR 1HZ 0 H LFR ) IRP \MDWSRIOWRQZ DG
KXP DONLQG KDG VKH FDSDELOW QRWRQO® VR FKDQJ H ViKH FRXUMH
R KIMRU  EXWR HQG LW

7 KH KMRUFDOS UIRFHW VKDWGBIG VR $ MP RJ RUWGR DQG VR VIKH

P RRQ LV NQRZ Q DV ViKH 6 FLHQWF 5HYROMRQ ' XUQJ VKLV
UHYROMRQ KXP DONLQG KDV REVILOHG HQRWP RXV QHZ SRZ HW/
E\ LOYHWQJ WHVRXUFHV LQ VFIHQWF UHVHDUFK WV D LHYRO(VIRQ
EHFDXVH XQWODERXWS' KXP DQV ViKH Z RUTS RYHU
GRXEWMG KHLUDELOW VR REVDLQ QHZ P HGLFDOP LAY DQG
HFRQRP LF SRZHW/ : KL® J RYHUDP HOWDQG Z HDOK\ SDWRQV
DARFDVWAG | XQGV VIR HGXFDVIRQ DQG VFKRMUKLS VIKH DIP Z DV

@ Resources

Research

J HQHWDO VR SUIHVHUYH H MAQJ FDSDELAMHV IDVIKHUVKDQ DFT XLLH
QHZ RQHV 7KH W SLEDOSWHP RGHUD X®IUJDYH P ROH VR
SUHW SKLBRVRSKHLY DQG SRHW LQ WH KRSH WMDWKH\ Z RX@S
@G P LVH KLV IX® DQG P DIOVIDLQ ViKH VRFLDORUGHU + H GLG QRW



H SHAWKHP VR GIVFRYHUQHZ P HGLFDURQV LQYHQWQHZ
Z HDSRQV RUWIP XMW HFRQRP LF J UIRZ Vi

' XUQJ VKH @WWH FHQWUHY KXP DQV LOFUIHDMQI ® FDP H VR
EH@HYH VDWWH.  FRX@ LOFUHDVH WWHLUFDS DELOMHVY E\
LOYHWAQJ 1O VFLHOWF IHVHDUFK 7KLV Z DVQOAMMAEQQG | DIVK & LV
Z DV IHSHDWG® SWRYHQ HP SLUFD@ 7KH P RUH SWRRIV VIKHWH
ZHWH ViKH P RUH UIHVRXUFHV Z HDOK\  SHRS® DQG J RYHLOP HQW
ZHWH Z 1aQJ VR SXWOQVR VFLIHQFH : H Z RX@ QHYHUKDYH EHHQ
DE®! VR Z DO RQ VH P RRQ  HQJ LOHHUP LFURRU DQLWP V DQG
VSOMKH DVRP  Z WKRXVWXFK LOYHWR HQW 7KH 8 6

JRYHUQP HQWIRUH DP S® KDV LQ WHFHQWGHFDGHV DARFDVAG
ELQIRQV Rl GRADW/ VR VIKH WXG\ RI QXFBIDUSK\ MIFV 7KH

NQRZ ®IGJ H SURGXFHG E\ WKLY IHVHDUFK KDV P DGH SRWLE®1 VKH
FROWWKPMRQ Rl QXFBIDUSRZ HUMWIMRQV Z KLFK SWRYLGH FKHDS
HBIPWIFLW 1RUS$ P HUFDQ LQGX\WWMHV Z KLEK SD\ VI HV VR ViKH
86 JRYHUDP HOWZ KLFK XVHV VRP H Rl VKKHVH VID[ HV VR ~ QDQFH

I X WKHUUHVHDUFK LQ QXFGIDUSK)\ IFV

The Scientific Revolution’s feedback loop. Science
needs more than just research to make progress. It
depends on the mutual reinforcement of science,
politics and economics. Political and economic
institutions provide the resources without which
scientific research is almost impossible. In return,
scientific research provides new powers that are
used, among other things, to obtain new resources,
some of which are reinvested in research

: K\ GLG P RGHW KXP DQV GHYH@RS D JURZ LQJ EHOHI LQ VIKHLU
DELOW VR REVIDLQ QHZ SRZ HW/ VKURXJ K LHVHDUFK" : KDWIRU HG
WH ERQG EHVE HHQ VFLIHQFH SROAFV DQG HFRQRP LFV' 7KLV
FKDSVMUGRRNV DWHKH XQLITXH QDWH RI P RGHUD VFLHOFH LQ
RUGHUVR SWRYLGH SDUARI ViKH DQVZ HU 7KH QH VWE R FKDSVIALY/

H DP LQH ViKH |RUP DMRQ RI ViKH DEDQFH EHVE HHQ VFLHQFH VIKH
( XURSHDQ HP SLLHV DQG VIKH HFRQRP LFV Rl FDSLVDAIMVP



,JORWDP XV

+ XP DQV KDYH VRXJ KVWR XQGHUAMDQG WKH XQLYHWH DWBIDVW
VIOFH VKH &RJ QIMIVH 5 HYROXWRQ 2 XUDQFHWRWY SXWD J UHDW
GHDOR! ViP H DQG H RUMQVR W LQJ VR GLVFRYHUVIKH UX®IV VKDW
JRYHWD ViKH QDVXIDOZ RUTS 96XWP RGHUD VFLHQFH GLHW/ ILIRP D@
SUHYLRXV WDGIMRQV Rl NQRZ BIGJI H LQ VKUHH FUMFDOZ D\ V

a. The willingness to admit ignorance 0 RGHW \VFLHQFH
1V EDVHG RQ VKH / DVQ LOMQFWRQ L J Q R U D B YA GR QRW
NQRZ (i ,WDWXP HV VK DWZ H GRQOANQRZ HYHU WKIQJ ( YHQ P RWH
FUMWFD@® DMDFFHSW VKDWWKH VIKLQJ V VWDWZ H VKLON Z H NQRZ
FRX@ EH SIRYHQ ZWRQJ DVZHJDIQ P RIHNQRZ®IGIH 1R
FROFHSW ILGHD RU

WHRU LV VDFUHG DQG EH\ RQG FKD@hQJI H

b. The centrality of observation and mathematics
+DYLQJ DGP IWHG LJ QRIDQFH P RGHWD VFLHQFH DIP V VR REVILQ
QHZ NQRZ BIGIH ,\WGRHV WR E\ JDWHUQJ REVHUDMRQV DQG
VIKHQ XMQJ P DVKHP DWFDOMRRY VIR FRQQHFWIKHWH

REVHYY DMRQV LOWR FRP SUIHKHOW.YH VIKHRUHV

c. The acquisition of new powers 0 RGHW VWLHQFH LV QRW
FROWAQWZ MK FUHDVWQJ VMHRUHY ,VWXVHV VKHVH VKHRUHYV LQ RUGHL
VR DFTXILH QHZ SRZ HW/ DQG 1Q SDUAFXMUVR GHYHIRS QHZ

VIFK QRAR] LHV

7KH 6 FLHQWF 5HYROMRQ KDV QRAWEHHQ D LHYROMRQ RI
NQRZ ®IGIH ,WKDV EHHQ DERYH D@D IHYROXMRQ RI L] QRUDQFH

7KH J IHDWGLVFRYHU  VIKDWIDXQFKHG VKH 6 FLHQW F 5 HYROXVIRQ
Z DV WKH GIVFRYHU VIKDWKXP DQV GR QRAWNQRZ VIKH DQVZ HLWY VR
WHLUP RWP SRUDQWT XHWRQV

3UHP RGHUWQ WDGIMRQV RI NQRZ ®IGI H VXFK DV ,VDP
&KUWIDQIW  9%aXGGKIMP  DQG &RQIXFLDQWP  DWHUWIHAG VKDW
HYHU VKLQJ VKDWLV LIP SRUWIDQVWR NQRZ DERXWKH Z RUs Z DV



DQHDG\ NQRZ Q 7KH JUHDWI RGV RUVIKH RQH D® LJKW * RG RU
WH Z VH SHRS® Rl VMH SDVWASRWHWHG D@HQFRP SDWLQJ
ZIVGRP  Z KIFK VIKH\ UHYHD®IG VR XV 1Q VFUSWUHV DQG RWDO
WDGIMRQV 2 LGIODU P RWDY J DLOHG NQRZ BIGI H E\ GHOYLQJ
LOVR VIKHVH DQFLHQWW W DQG WDGLMRQV DQG XQGHUAMDIQGLQJ
WHP SWRSHWY ,WZ DV LOFRQFHLYDE® VMDWMKH %4E®! ViKH

4 XUDQ RUVIKH 9HGDV Z HIH P MWQJ RXWRQ D FUXFLDOVHFUHWRI
WH XQLYHUH & D VHFUHWWDWP LI KW HWEH GLVFRYHUHG E\ HWK
DOG EGRRG FUHDWUHV

$ QFLHOWWDGIMRQV Rl NQRZ BIGJ H DGP IMMG RQ® VE R NLOGV Rl
LJQRWQFH ) IWMWDQ L O G L Y LRELXKWEH L] QRIDQWRI

VRP HVWKLQJ P SRUMQW 7R REVIDLOQ ViKH QHFHWDU NQRZ GIGIH D@
KH QHHGHG VR GR Z DV DWN VRP HERG\ Z VHU 7KHWH Z DV QR

QHHG VR GLVFRYHUVRP HKLQJ VKDWORERG\ \ HANQHZ ) RU

H DP S®! LU D SHDVDQWQ VRP H VIKLAMHQW FHOWU <RUNVKLLH
YLQDJI H Z DQWAG VR NQRZ KRZ VKH KXP DQ WDFH RUJ LODWG KH
DWXP HG VKDV KUMADQ WDGIMRQ KHGS VH GH QIVYH DQVZ HU

$ OKH

KDG VR GR Z DV DW VKH (RFDOSUHWN

6HFRQG DQ H Q M LW U D G WHWEKLI QRIDOWRI X QL PSR U
WIQIV % GH QMRQ Z KDWAYHUVIKH J LHDWI RGV RUWKH Z LVH
SHRS® Rl ViKH SDVMAGLG QRAERVIKHUVR VIA@XV Z DV XQLP SRWIDQW
) RUH DP S® U RXU<RWINVKLLH SHDVDOWZ DQWAG VR NQRZ KRZ
VSLGHW Z HDYH VKHLUZ HEV WZ DV SRIOVBIMY VIR DWN ViKH SUHWY
EHFDXVH VIKHUH Z DV QR DQVZ HUVR VKLY TXHWARQ LQ DQ\ Rl ViKH
&KUMDQ 6 FUSVXUHV 7KDWGLG QRWP HDQ KRZ HYHU VIKDW
&KUWWMDQIW Z DV GH FLHQW5 DVIKHU P HDQWVIKDW
XQGHUAMDQGLQI KRZ VSLGHW Z HDYH VKHLUZ HEV Z DV

XQIP SRUBQWS IVMUD@® * RG NQHZ SHUHRV® Z HEKRZ VSLGHWY/
GR LW, | VKLV Z HUH D YIVDOSIHFH Rl LOIRWP DUWRQ QHFHWDU IRU
KXP DQ SLIRVSHUW DQG VDOYDMRQ * RG Z RX@ KDYH LQFOXGHG D
FRP SUHKHOWYH H S@QDMRQ LQ ViKH Y%4E G



&KUMADQIW GLG QRWIRLELG SHRS®! VR WXG\ VSLGHWY/ Y%XW
VSIGHUVFKRDW/ 6 UL VIKHUH Z HUH DQ\ LQ P HGLHYDO( XURSH 6 KDG
VR DFFHSVWKHLUSHUSKHUWDOWR®! LQ VRFLHW DQG VKH LLLHBIYDQFH
Rl VIKHLUQGLQJ V VR VKH HVALDDOAKVIKY RI & KUMADQIW 1 R P DWHAL
Z KDWD VFKR@UP LI KWGLVFRYHUDERXW/SLGHWY RUEXWHULHY RU
* DOSDJI RV QFKHV VKDWNQRZ ®IGJ H Z DV @MB P RUH VIKDQ WAYLD
Z MK QR EHDUQJ RQ VIKH | XQGDP HQBOMKVIKV Rl VRFLHW

SROAFV DQG HFRQRP LFV

,Q IDFWWKLQJI V Z HUH QHYHUT XLV VKDWMP S® ,Q HYHU DJH
HYHQ iKH P RW\SLRXV DQG FRQVHUYDWYH VKHUH Z HUH SHRSO
Z KR DU XHG VKDWWKHIH ZHWH L P S R U VMR MR Z KLFK VIKHLU
H Q W MU D G [ZUDV LRGRIDQW <HWWXFK SHRS®! Z HUH XVXD@
P DU LODOVHG RUSHWHFXWHAG 6 RUHOH VIKH\ 1RXQGHG D QHZ
WDGIMRQ DQG EHJ DQ DU X1QJ WMDWW K HNQHZ  HYHU VKLQJ
WWHWH LVVR NQRZ ) RUH DP S®1 VIKH SURSKHWO XKDP P DG
EHJ DQ KLV UH@I LRXV FDUHHUE\ FRQGHP QIQJ KLV IHARZ $WDEV
IRUQYLQJ LQ LJ QRIDQFH RI VKKH GLYLOH WKWK <HWO XKDP P DG
KLP VHD YHU TXLEN® EHJDQ VR DU XH VKDWK HNOQHZ VKH | X@
WKVK DQG KLV |RTRZ HWY/ EHJ DQ FDAQJ KIP (7 KH 6 HDORI VIKH
3URSKHWLI + HOFHIRUM VIKHUH Z DV QR QHHG Rl LHYHDMRQV
EH RQG VKRVH J LYHQ VR 0 XKDP P DG

0 RGHWD GD\ VFLHQFH LV D XQLT XH WDGIMRQ Rl NQRZ BIGI H
LODVP XFK DV IMRSHQ® DGP IW FR O H FIAQRWDFH UHJ DUGLQJ
WKPIRVIWP SR U WIXEIW W L' FDZ W QHYHUDUW XHG IKDWKH
Z DV (7 KH 6 HDORI VIKH %4R®RI MMI DQG WDWKH KDG VROYHG VKH
UGG®! Rl @ H RQFH DQG |RUD® $ IVMUFHQWUHV Rl H VIOWLYH
VFLHQWF UHVHDUFK  ELRERI MW DGP MKDWHKH\  \MAGDGRQOAKDYH
DQ\ JRRG H S@QDWRQ IRUKRZ EWDLQV SURGXFH FRQVFLRXVOHW
3K\ VIFLMW DGP WKDWWIKH. GROOIANQRZ  Z KDWFDXVHG VKH 94
%DQ) RUKRZ VR UHFROFL®! TXDQWP P HFKDQLFV Z VK VKH
WHRUY Rl J HOHUDOUHIMWY LW

,Q RIKHUFDVHV FRP SHWQJ VFLHOWF IKHRUHV DUH YRFL HIRXVO
GHEDWG RQ VH EDVV Rl FROWDQW® HP HUI LQJ QHZ HYLGHQFH



$ SUP HH DP S®i LV iKH GHEDWAV DERXWKRZ EHWWR UXQ WKH
HFRQRP \  7KRXJ K LQGLYLGXDOHFRQRP MW P D\ FOIP VKDWAKCHLL
P HWRG LV VKH EHVWRUMRGR] \ FKDQJ HV Z L HYHU QDQFLDO
FUMY DQG WRFN H FKDQJH EXEE®! DQG WY J HQHLD@D
DFFHSWAG WWDWWIKH QDOZ RUG RQ HFRQRP LFV LV \ HWWR EH VDIG

,Q WORVKHUFDWHV  SDUFXUVWHRUHY DLH VXSSRUMG VR
FROVMMHQWD E\ VIKH DYDLME®! HYLGHQFH VIKDWD@DUALDWY HV
KDYH (:QJ MOQFH ID@Q E\ VKH Z D\ MGH

6 XFK VIKHRUHV DUH DFFHSVWAG DV WKH 6 \ HAHYHU RQH DJ UHHV
VKDWZ HH QHZ HYLGHQFH VR HP HU H VKDWFRQWDGLFW VIKH
VWHRY WMZ RX@ KDYH VR EH WHYLVHG RUGIMFDUGHG

* RRGH DP S®IV Rl WKHVH DUH VIKH SOV VWRVRQLEY VKHRU  DQG
VKH VKHRU Rl HYROXMRQ

7KH Z LaQJ QHW ViR DGP ML QRUDQFH KDV P DGH P RGHLD
VFLHQFH P RUH G\ QDP LIF VXSS® DQG LQT XIMWAYH VIKDQ DQ\
SUHYLRXV WDGIMRQ Rl NQRZ ®IGIH 7KLV KDV KXJHO® H SDQGHG
RXUFDSDFIW VR XQGHUMDQG KRZ ViKH Z RUTS Z RNV DQG RXU
DELOW VR LQYHQWQHZ VFKQR®RI LHV 9%8XWIMSUHVHOW XV Z VK D
VHURXV SIREGPP VMKDWP RWARI RXUDQFHWRWYY GLG QRWKDYH VR
FRSH Z MK 2 XUFXUHQWDWXP SVIRQ VKDWZ H GR QRWNQRZ
HYHU VKIQJ  DQG IKDWHYHQ VKH NQRZ ®1GJ H Z H SRWHW LV
WAQUDYH H WWQGV VIR VKH VKDUHG P \ VKV VIKDWHODE®H P LARQV
Rl WAUDQJ HY VR FRRSHWDVM H HFYHO® 1 WH HYLGHQFH VKRZ V
WDWP DQ\ Rl VKRVH P \ VKV DUH GRXEVWXO KRZ FDQ Z H KRG
VRFLHW VR HWHU +RZ FDQ RXUFRP P XQMHV FRXQWHV DQG

LOVALODWRQDOV WHP | XQPWRQ'!

$ @P RGHW DWHP SW VR WIDELAOVH KH VRFLRSRAMFDORWGHUKDYH
KDG QR FKRLFH EXWWR UH® RQ HIVKHURI VE R XQVFLHQW F
P HWRGV

a 7DNH D VFIHQWF WWHRY  DQG LQ RSSRVMRQ VR FRP P RQ
VFLHQWF SWIDFWFHY G H F BIIMK R W\D Q DIDQ ® E VR OW W X



7KLV Z DVVIKH P HWKRG XVHG E\ 1 D] IV Z KR FOLP HG VKDWMKHLU
WDFLDOSRAFLHY Z HH ViKH FRUIRGDUHV R ELIR®RI LFDOIDFW  DQG
&RP P XQIMW Z KR FOLP HG WMDW0 DU DQG / HQLQ KDG GLYLOHG
DEVROX\WM HFRQRP LE WKWKV VIKDWFRX @ QHYHUEH UHI X\VKIG

b /HDYH WFIHQFH RXWRI MDQG @YH LQ DFFRUGDQFHZ MK D Q R (
VFLHOWL F DEVROXWH WUXWK

7KLV KDV EHHQ ViKH WADWAI\ Rl QEHWDOKXP DQWP  Z KLFK LV
EXLOVRQ D GRJ P DWF EHQHI LQ iKH XQLT XH Z RUM DQG W KW R
KXP DQ EHLQJ V& D GRAMQH Z KLFK KDV HP EDUDWIQ] ® QMBI LQ
FRP P RQ Z W VKH VFIHQW FWXG\ Rl +RPR VDSLHQV

UXVIMKDVWWKRX GBQUAWXLSUVH XV ( YHQ VFLHQFH WHD KDV VR LHO
RQ UH@I LRXV DQG LGHR@RI LEDOEHIHIV VR MW\ DQG ~ QDOFH LW
UHVHDUFK

0 RGHUD FXOXWH KDV QHYHWAKHBM EHHQ Z LaQJ VR HP EWDFH
LJ QRUDQFH VR D P XFK J UIHDVAUGHJ UHH VMDQ KDV DQ\  SUHYLRXV
FXOXWH 2 QH Rl VIKH VKLQJ V VIKDWKDV P DGH IMSRWIE® | RU

P RGHLD VRFLDORWGHW/ VR KR VIR HVKHULY VIKH VSUHDG RI DQ
D® RWHAI LRXV EHOHI 1Q WIFKQR®RJ\ DQG LQ VIKH P VKRGV R
VFLHQWF UIHVHDUFK  Z KLFK KDYH UHS@FHG VR VRP H H VAQWIKH
EH@HI LQ DEVROX\VHA WKWKV

7KH6FIHQW F' RIP D

0 RGHWQQ VWIHQFH KDVOQR GRIP D <HWWKDV D FRP P RQ FRIHRI
WHWDUFK P HVKRGV

Z KIFK DUH D@EDWHG RQ FR@FWQJ HP SLUFDOREVHUYDWRQV 6
VKRWH Z H FDQ REVHUYH Z IMK DWBIDWARQH RI RXUVHQWHV 6 DQG
SXWQJ VKHP  VRJ HWKHUZ WK VKH KHG RI P DVKHP DVWFDOVIRRY

SHRS® VKLRXJ KRXWKIMWRY  FR@IFWAG HP SLUFDOREVHUY DURQV
EXWWH P SRWIDOQFH RI VIM\HVH REVHUYDWMIRQV Z DV XVXD@
QP WG : K\ Z DWH SUIHFLRXV UHVRXUFHV REVILQLQJ QHZ



REVHUYDMRQV Z KHQ Z H DQHDG\ KDYH DAO@VKH DQVZ HW/ Z H
QHHG' %XWDV P RGHUW SHRS® FDP H VR DGP WWMKDWWKH\ GLG

QRWNQRZ VKH DQVZ HYW/ VR VRP H YHU P SRWIDQWT XHWIRQV
VKH\  |RXQG MOQHFHWDU VR BRNIRUFRPSOHWH D |

NORZ BIGI H

&RQVHT XHQWD ViKH GRP LODQWP RGHLD UHVHDUFK P HVKRG VIDNHV
|RUJ LDQWAG VKH LOVX FLHOR\ RI RG NQRZ ®IGIH ,QWHDG Rl
WXG\ LQJ REG WDGIMRQV HP SKDWV IV QRZ S@FHG RQ QHZ
REVHUYDVIRQV DQG H SHUP HQW : KHQ SUHVHOWREVHUYDWRQ
FRAGHV Z WK SDWMADGIMRQ Z H J LYH SUHFHGHQFH VR VIKH
REVHUYDVIRQ 2 | FRXUH SK\ VIFMW DQDOMQJ ViKH VSHRAD R
GLDQWI DD LHV DUFKDHRERJ MV DQDOMQJ VIKH QGVILRP D
%RQ] H$IH FIW DQG SROAFDOVFLHQWA \WWXG\ LQJ VIKH

HP HU HQFH Rl FDSWVBAVWP  GR QRWGLIMUHI DUG WDGIMRQ  7KH\
WIDUAE\ WXG\ LQJ Z KDWWKH Z VH SHRS®1 Rl ViKH SDWAKDYH \VDIG
DQG Z UWAQ %XWILRP  WKHLUUAM HDULQ FRAM H DVSLUQ]

SK\ VIFIMW DUFKDHR@RJ MW DQG SRAMFDOVFLHQWAN DUH VIDXJ KW
WDWWLY VKHLUP DWMRQ VR J R EH\ RQG Z KDW LOWMILO + HIQUFK

6 FK@HP DQQ DQG 0 Of : HEHUHYHUNQHZ

0 HUH REVHUYDMRQV KRZ HYHU DUH QRAWNQRZ BIGI H ,Q RUGHUVR
XQGHUAMDQG VIKH XQLYHUH Z H QHHG VR FRQQHFWREVHUYDRQV
LOVR FRP SUHKHOWLYH WHRUHV ( DUDHUVDGLARQV XVXDAD

IRIP X@VHAG KHLUVKHRUHV LQ VIMLP V RI WRUHV 0 RGHUD VFLHQFH
XVHV P DVKHP DVIEV

7KHWH DWH YHU 1HZ HTXDVRQV J WDSKV DQG FDBXMWRQV LQ ViKH

OdE®! VKKH 4 XUDQ VKH 9HGDV RUWKH &RQIXFIDQ FWIEV : KHQ

WDGIMRQDOP \ VKR@RJ LHV DQG VFUSWUHV MLG GRZ Q J HOHWDO

@Z V VIKHVH Z HUIH SUHVHQWAG LQ QDUDVYH WDVIKHUVIKDQ

P DWHP DUWFDOIRWPP  7KXV D IXQGDP HOVDOSUQFLS® RI

0 DQLFKDHDQ WH@J LRQ DWHWMG MDWWKH Z RUTS LV D

EDW®BY LRXQG EHVE HHQ J RRG DQG HYLO $ Q HYLO RUFH FUHDWAG

P DWHU Z KL® D J RRG | RUFH FUHDWAG VSLUW+ XP DQV DUH FDXJ KW
EHVEZ HHQ VIKHVH VE R IRUFHV DQG VKRX@ FKRRVH J RRG RYHUHYLO



<HWKH SIRSKHWO DQLP DGH QR DWMP SWWR R HUD

P DWHP DWFDO RWP XM VKDWFRX@ EH XVHG VR SIHGLFAKXP DQ
FKRIFHV E\ TXDOQW\ 1QJ WWH UIHVSHRAYH WAHQI W RI VIKHVH VZ R
IRUFHV + H QHYHUFD®XOWAG VIKDW

(WH |RUFH DFIQJ RQ D P DQ LV HT XDOVR VIKH DFFHBILDWRQ Rl KLV
VSLIUMGLYLGHG E\ VIKH P DW RI KLV ERG! (i

7KLV LV H DAV® Z KDWWFLHQWMN VHHN VR DFFRP S@K ,Q

VDDF 1 HZ VRQ SXEQWKHG 7K HHD WKHPDBUEQPL RO H V
1DWXB8RDOR VROEIKDE® WMHP RWMP SRUBQWERRN LQ

P RGHWD KIMRU 1 HZ VRQ SUHVHQWAG D J HOHWDOWHRY R

P RYHP HQWDQG FKDQJH 7KH J UHDVDHW Rl 1 HZ VRQOV VKHRU

Z DV W DELOW VR H S@LQ DQG SIHGLIFWWKH P RYHP HOW Rl D@
ERGLHV LQ VKH XQLYHUH [WRP ID@QJ DSSEV VIR VKRRAQI WIDLY/
XMQJ VIKUHH YHY VP S®i P DVKHP DVFDOMZ V

3.F =-F

2,1

+ HOQFHIRWIK DQ\ RQH Z KR Z IMKHG VR XQGHUMDQG DQG SWHGLFW
VKH P RYHP HOWRI D

FDQQRQED@RUD SMQHWMP S® KDG VR P DNH P HDVXUHP HQW R
WWH REMIFVIV P DW GLUHPVIRQ DQG DFFHBILDWRQ DQG VIKH | RUFHV
DFIQJ RQ W% LOVHIARI VIKHVH QXP EHLY LOVR 1 HZ VRQW

HT XDWRQV VKH [ XVIKXUH SRUMRQ Rl ViKH REMIPWFRX @S EH
SUHGLAWG ,\WZ RUINHG @\H P DJLF 2 Q® DURXQG VKH HQG RI VKH
QLOHVMAHQVIK FHOWU GLG VFLHOWAMAWV FRP H DFLIRW D |HZ
REVHUYDVIRQV VKDWGLG QRWAZ HAZ VK 1 HZ VRQYV @Z V DQG



VKHVH B1G VIR VKH QH[ WUHYROXRQV LQ SK\ IFV 6 VlKH VIKHRU RI
HOWYLIW DQG TXDQWP P HFKDQLFV

1 HZ VRQ WKRZ HG VKDVWMKH ERRN RI QDVXWH LV Z UWMQ LQ VKH
QI XDIHRI P DVWHP DWFV

6RP H FKDSWAY/ |IRUH DP S® ERILOGRZ Q VR D FBIDUFXW
HTXDVRQ EXWFKRMDW/ Z KR DWHIP SVKG VR LHGXFH ELRGR \
HFRQRP LFV DQG SM FKR®RJ\ VR QHDWL HZ VIRQLDQ HT XDVIRQV
KDYH GLVFRYHUHG VDWW HVH HGBV KDYH D GIYHORI FRP S®f LW
VKDWP DNHV VXFK DQ DVSLLDWRQ I XM 7KLV GLG QRWP HDQ
KRZ HYHU WWDWWH J DYH XS RQ P DWHP DWEFV $ QHZ EWDQFK
Rl P DVIKHP DWFV Z DV GHYH®RSHG RYHUWH WV \ HDW/ R
GHDOZ LW VKH P RUH FRP S®{ DVSHFW Rl LHD@W \WIVMAEY

Q VZ R 3UHVE\ VAUDQ FOIU\ P HQ LQ 6 FRUDQG $ B DQGHU
: HEWMIUDQG 5REHUN, DADFH GHFLGHG VR VHWXS D @ H

LOVXWDQFH 1XQG WDWZ RX@ SWRYLGH SHOVIRQV | RUVKH Z LGRZ V
DQG RBKDQV Rl GHDG F®IU\ P HQ 7KH SWRSRVHG VIKDWHDFK R
WHLWUFKXUFKOV P LODALYY Z RX@ SD\ D VP DASRUARQ RI KLV
LOFRP H LOWR IKH IXQG Z KIFK Z RX@ LOYHWWKH P ROH 1 D

P LOMMUGIHG KLV Z LGRZ Z RX@ WHFHLYH GLYLGHQGV RQ WKH
IXQGIV SIRW 7KLV Z RX@ DARZ KHUVR @QYH FRP IRWDE® |RUVIKH
UHWRI KHU@H 9%6X\WR GHWALP LOH KRZ P XFK VIiKH P LOMALYY KDG
VR SD\ LQ VR VKDWWKH I XQG Z RX@ KDYH HORXJK P ROH\ VR QYH
XS VR IW REQJ DARQV : HEWMIUDQG : DQDFH KDG VR EH DE®! VR
SUIHGIFWKRZ P DQ\ P LOMMALYY Z RX@ GLH HDFK \ HDU KRZ P DQ\
Z LIGRZ VV DQG RUSKDQVVIKH\ Z RX@ ®IDYH EHKIQG DQG E\ KRZ

P DQ\ \ HDW/ WKKH Z LGRZ V Z RX@ RXVYH VIKHLUKXVEDQGV

7DNH QRVM Rl Z KDWWKH VE R FKXUFKP HQ GLG QRWGR 7KH\ GLG
QRWSWD\ VR * RG VR LHYHDOWH DQVZ HU 1 RUGLG WMH VHDUFK |RU
DQ DQVZ HULQ WH + R® 6 FUSWUHV RUDP RQJ VKH Z RINV R

DOFLHQWHR®] LDQV 1 RUGLG WH  HQWAULQVR DQ DEMIDFW
SKLIRVRSKLFDOGLVSXVIMRQ %HLQ) 6 FRW WH\. Z HUH SUDFWFDO



WSHV 6RVWH FRQVDFWAG D SLIRIHWRURI P DWHP DWFV [ LRP
WMH 8 QLYHUW RI ( GIOEXUWK &RIQ

0 DF@XUQ 7KHVIKUHH Rl VIKHP  FRABIFMG GDVID RQ VKH DJ HV DW
Z KLIFK SHRS®! GLHG DQG XVHG WHVH VR FDEXDMWA KRZ P DQ\
P LODMVAY/ Z HIH @\HO VR SDWDZ D\ LQ DQ\ JLYHQ\ HDU

7KHLWZ RWN Z DV IRXQGHG RQ VHYHWDOUHFHQWE IHDNVIKLRXJ KV 1Q
WH HGV Rl WDVMAFY DQG SUIREDELAW 2 QH RI VKHVH Z DV -DFRE
YHUDRX@V/ DZ Rl / DUH 1 XP EHWY Y%HURX@KDG FRGLHG VIKH
SUQFLS® VKDWZ KLY IMP LI KWEH GLFXOWR SUHGLEWZ VK
FHWBLOW D VIQJ ® HYHOWVXFK DV ViKH GHDVIK RI D SDUAEX@U
SHUWRQ WZ DV SRWME® VR SUHGLFWZ LW J UIHDWDFFXIDR\ iKH
DYHWJ H RXWRP HRI P DQ\ VIP LOUHYHQW 7KDWY Z KL®

0 DF@XUQ FRXT@ QRWXVH P DUV VR SIHGLPWZ KHVKHU:  HEVMMAU
DQG : DAFH Z RX@ GLH QH Wk HDU KH FRX@ J LYHQ HORXJ K
GDVD W@ HEWMUDQG: DAFHKRZ P DQ\ 3UHVE\ VAUDQ

P LOIALY LQ 6 FRUDQG Z RX@ D& RWFHUMLO® GLH QH W HDU

) RUXQDWA® WiKH\ KDG WHDG\ P DGH GDVID VMDWWIKH\ FRX@ X\VH
$FWDU VREBV SXEQUKHG IW \ HDW/ SLHYLIRXVO E\ ( GP RQG

+ D@\ SURYHG SDUAEX@UD XVHIXO + DB\ KDG DQDO VHG
HFRWGEV R ELKV DOG GHDVKV VMDWKH REVIDLOHG
ILRP WKH FIW Rl %HVDX * HWP DQ\ + DABA\ OV VIDEGN P DGH LW
SRWLE®! VR VHH VKDWIRUH DP S® D VE HOW \ HDUR@ SHWRQ
KDV D FKDQFH R G\ LQJ LQ D JLYHQ\ HDU EXWD ~IW \ HDU
R@ SHWRQ KDV D FKDQFH

3URFHWIQJ VKHVH QXP EHWY/ : HEWMUDQG : DAFH FROFOXGHG
WDWRQ DYHWDIH VIKHUH Z RX@ EH QYLQJ 6 FRMAK

3UHVE\ VIMUDQ P LOMMALY DADQ\ JLYHQ P RP HQW DQG DQ
DYHWJIH Rl VE HQW VHYHQ P LOMMALY Z RX@ GLH HDFK \ HDU
HUKWHQ R ZKRP Z RX@ EH VXU/LYHG E\ ZIGRZV )LYHRI
WRVH Z KR GLG QRAWBIDYH Z LGRZ V Z RX@ GIDYH RUBKDQHG
FKLGUHQ DQG VE R Rl VIKRVH VXUYLYHG E\ Z LGRZ V Z RX@ DOR EH
RXVYHG E\ FKLGBUHQ ILRP  SUHYLRXV P DUIDI HV Z KR KDG QRW

\ HWUHDFKHG WH DI H Rl M| WAHQ 7KH\ I XUWMKHUFRP SXWG KRZ



P XFK WP HZ DV @\HO VR JRE\ EHIRWH ViKH Z LGRZ VlGHDVIK RU
WHP DUIDJH LQ ERW VKHVH HYHQWD@AHYV SD\ P HOWRI ViKH
SHQURQ Z RX@ FHDVH  7KHVH J XUHV HODE®IG :  HEVWHUDQG

© DAFH VR GHVALP LOH KRZ P XFK P ROH\ VIKH P LOMWALYY Z KR
NRLOHG VIKHLUIXQG KDG VR SD\ 1Q RUGHUVR SURYLGH | RUVKHLU
@YHG RQHV % FRQWEXWQJ e V G D\ HDU D P LOMAMU
FRX@ J XDWDQWAH VIKDWKLY Z LGRZ HG Z IH Z RX@ WHFHLYH DW
®DWE D\ HDUS DKHIW VXP LQWRWH GD\ V ,| KHWRXJ KW
WDWZ DV QRWHQRXJ K KH FRX@ FKRRVH VR SD\ LQ P RIH XS VRD
GIYHORI e

VG D\ HDUG ZKIFK Z RX@ J XDWDQWH KLV Z LGRZ VKH
HYHQ P RIHKDQGWRP HVXP Rle D\ HDU

$FFRWGLQI VR VIKHLUFDBX@WRQV E\ VKH \ HDU WH ) XQG

IRUD 3WRYIMRQ IRUWKH :  LGRZ V DQG &KLABHQ Rl VKH 0 LOLIALY

Rl ViKH & KXUFK Rl 6 FRUDQG Z RX@ KDYH FDSLVRORVDAQJ

e 7 KHLUFDBX@WRQV SURYHG DP D] LQJ® DFFXUDVMA
KHQ VDWW HDUDULLYHG WKH | XQG(/ FDSWVDOWRRG DW\e

6 MWe B VIKDQ VIKH SIHGLFWRQ 7KLV Z DV HYHQ EHWHUVIKDQ

WH SUIRSKHFLHV Rl + DEDNNXN -HWHP DK RU6WRKQ 7RGD\

. HEWMIUDQG : DADFHNV IXQG NQRZ QVIP SO DV 6 FRMIAK

: IGRZV LV ROH Rl ViH @W HWSHQVIRQ DQG LQVXIDOFH

FRP SDQHVIQWHZRUE : WK DAVHWZRUK e ELARQ LW

LOVXUHV QRAWRQO 6 FRMIAK Z LGRZ V EXWDQ\ ROH Z LAQJ VR EX\

W SROFLHV _

3UREDELOW FDBEX@MWRQV VXFK DV WRVH XVHG E\ ViKH VE R

6 FRWIVK P LOMMALY EHFDP H VIKH |RXQGDVRQ QRWP HLHO Rl

DFVXDUDOVFIHQFH Z KLFK LV FHQWDOR VIKH SHQVIRQ DQG

LOVXUDQFH EXVIQHW EXWDOR Rl ViKH VFLHQFH RI GHP RJ LDSK\
IRXQGHG E\ DORKHUF®IU\ P DQ ViKH $ QJ @FDQ 5 REHUV

0 DOKXV ' HP RIWSK\ LQ W \XUD Z DV VKH FRUDHUAMROH RQ

Z KIFK &KDUBV' DZ 1Q Z KR D® RWEHFDP H DQ $ QJ @FDQ

SDWRU EXIOAKLY VKHRU Rl HYRO(VIRQ : KL®Y WHWH DUH QR



HT X DAWRQV VDWSUHGLPWZ KDWNLQG RI RU DQIVP  Z LaHYROYH
XQGHUD VSHFLF VMMRI FRQGMRQV J HOHELAV XVH SUREDELOW
FDOX@WRQV VIR FRP SXV VIKH QNHOKRRG VIKDWD SDUAEX@U

P XVIMRQ Z LOVSHDG LQ D J LYHQ SRSX@WRQ 6P LU
SUREDELOMF P RGH® KDYH EHFRP H FHQWDOWR HFRQRP LFV
VRFIRRI\ SV FKR®RJ\ SRMAFDOVFLHQFH DQG ViKH RKHUVRFLDO
DOG QDWDOVFLHOFHV ( YHQ SK\ VIEV HYHQW.D@®

VXSS®IP HOWG 1 HZ VIRQ)V FAMLEDOHT XDWRQV Z VK VIKH
SUREDELOW FERXGV Rl TXDQWP P HFKDQLFV

: H QHHG P HLH® GRRN DVWWKH KIWRU Rl HGXFDWRQ VR UHD@WH
KRZ |DUVKLY SUIRFHW KDV VIDNHQ XV 7KURXJ KRXWP RWAR

KIMRU P DWHP DWFV Z DV DQ HVRWIUF HG VKDWHYHQ HGXFDVWAG
SHRS® IDLHO® WXGLHG VHURXVO ,Q P HGLHYDO( XURSH @] LF
JWDP P DUDQG WKHVRUF |RWP HG WKH HGXFDWRQDOFRWIH Z KL
WWH WIDFKLQJ RI P DVIKHP DWFV VHQGERP  Z HOWEH\ RQG VIP SO
DUVKP HWF DQG JHRP HW 1 RERG\ WXGLHG WIVBMEY 7KH
XQGLVSXWAG P RQDUFK Rl DAVFLHQFHV Z DV VKHRRI \

7RGD\ |HZ WIGHQW WXG KHRUF @&J LF LV UHMMFWG VR
SKIBRWRSK\ GHSDUR HQW DQG VMHR®RI\ VR VHP LQDUHV 9%aXW
P RWH DQG P RUIH WIXGHQW DUWUH P RWYDWG 6 RUIRUFHG

6 VR WXG\ P DVKHP DWFV 7KHWH LV DQ LUHVM\ME® GUIVWRZ DUV
WKH H DPWVFLHOFHV &

GH QHG DV (H DFVIIE\ WWHWUXVH Rl P DWHP DWEDORRY ( YHQ
“HGVR WXG\ WMDWZ HUH WDGLMRQD@ SDUARI VIKH KXP DQMHV
VXFK DVVKHWXG\ Rl KXP DQ @QI XDIH @QJ XIMAFV DQG WKH
KXP DQ SV FKH SV FKR®RJ\ HO LOFLHDMQI® RQ

P DVKHP DVIFV DQG VHHN VR SUHVHOWVMKHP VHQYHV DV H DFW
VFLHQFHV 6 VIMMEY FRXUHV DUH QRZ SDUARI ViKH EDME

WHT XLLHP HOW QRWMMALQ SK\ VIFV DQG ELIR®RJ\  EXWDAR LO

SV FKR®J\ WRFIR®RJ\ HFRQRP LFV DQG SRAMFDOVFLHQFH



,Q ViKH FRXU/H FDVIDARJ XH Rl VKH SV FKR®RJ\  GHSDUWR HQWDWP \
RZ Q XQLYHUW VIKH UAMHT XLUHG FRXUMH LQ VIKH FXWEXOXP LV
JQUWRGXPURQ VR 6 VBVMEV DQG 0 HWMRGR®RI\ 1O 3\A FKR®RJ LFDO
5 HVHDUFK{ 6 HFRQG \ HDUSM FKR®RI\ WXGHQW P X\AMVDNH

(6 VVMAFDOD HVWRGV LQ 3\A FKR®RJ LEDOS HVHDUFK (I & RQIXFLXV
YXGGKD -HVXV DQG 0 XKDP P DG Z RX@ KDYH EHHQ EHZ LGHHG
U\ RX VR@ VKHP  IKDWLQ RUGHUVR XQGHUAMDQG VIKH KXP DQ P LQG
DQG FXUH W LADHWHV\ RX P XMW UMMXG. WIVMEY

. QRZ B®IGIH LV3RZ HU

0 RWMBHRS®! KDYH D KDUE WP H GLI HMQJ P RGHUD VFLHQFH
EHFDXVH LW P DVIKHP DWEDO@QJ XDJ H LV GLFXGM RURXUP LOGV

VR JWDVS DQG LW QGLQJ V RIQ FROWDGLFWFRP P RQ VHOWH 2 XW
R VKH ELORQ SHRSGI LQ WMH Z RUG KRZ P DQ\ UHD®

XQGHUAMDQG TXDQWP P HFKDQIFV FH@ELR®RI\ RU
P DFURHFRQRP LFV' 6 FLHQFH QHYHUWMH®BMW HOMR V LP P HQWH
SUHWWO H EHFDXVH Rl VKH QHZ  SRZ HUY WD LYHV XV

3UHVLGHQW DQG J HOHWDY P D\ QRAXQGHUAMDQG QXF®IDU
SK\ MIFV EXWWH KDYH D JRRG J IDVS RI Z KDWQXFBIDUERP EV

FDQ GR

,Q ) WDQFLY UDFRQ SXE@WKHG D VWHOQW F P DQUHWR WGHG
/KH 1HZ ,QVWUXPHQW

,Q MKH DU XHG VKDWINQRZ ®GiGJ H LV SRZ HUIl 7KH UHDOWIMARI

INQRZ GIGJ HiLV QRWZ KHVKHUMMLY WKH EXWZ KHVIKHULW

HP SRZ HY/ XV 6 FLHOWW XVXD@® DWXP H VKDWOR VKHRU LV
SHUFHOWFRUHFW & RQWHT XHOWD WKWK LV D SRRUVMWM RU

NORZ BIGI H

7KH UHDOMALY XDV $ VKHRU VIKDWHQDE BV XV VR GR QHZ
WKLQJ V FROWIX WAV NORZ BIGI H

2 YHUVKH FHQWUHV VFLHQFH KDV R HIHG XVP DQ\ QHZ VRRY
6RP HDUH P HQUDORRY VXFK DV VIKRVH XVHG VR SUHGLFWGHDVIC



WDViAV DQG HFRQRP LF JWIRZ WK ( YHQ P RWH LP SRU/BQWDWH
WIFKQRMRI LFDOVRRY  7KH FRQOHFVRQ | RU HG EHVE HHQ VFLHQFH
DQG WAFKQR®RI\ LV VR WURQJ VKDWVRGD\ SHRS®1 QG VR
FROIXVHVKH VE R : H RIQ IKLON VKDWY LP SRME® R
GHYH®RS QHZ VMFKQRARI LHV Z IMKRXWFLHQW F LHVHDUFK  DQG
VK DVWCHUH LY @MBI SRIQWLOQ UHVHDUFK LI IAGRHY QRWUHVX O

QHZ \MFKQRM®J LHV

,Q IDFWWKH IHIDMRQWKLS EHVE HHQ VFLHOFH DQG WIFKQR®RJ\ LV D
YHY WHFHQWSKHQRP HORQ 3URUVR VFLHQFH DQG
WAFKQRMRI\ Z HUH VRVD@ \VHSDUDWA HABV

. KHQ %DFRQ FRQOHFVMG VIKH VE R LQ VIKH HDUD VHYHQVMAHOWK
FHOWU Z DV D IHYROMRQDU LGHD ' XUQJ ViKH VHYHQWAHQUK
DQG HLJ KVAHQW FHOWUHV VIKLY IHDMRQWKLS VW0 KVMQHG  EXVWKH
NQRWZ DV VIHG RQO LQ VKH QLOHVMHQMK FHQWU  ( YHQ LQ

P RWMILXGBILY Z KR Z DOVMG D WUWRQJ DLP \  DQG P RWMEXVIQHW

P DJ QDVMV Z KR Z DQWAG D VXFFHWI XOEXVIQHW GLG QRWERVIKHU
VR ~ QDQFH UHVHDUFK LQ SK\ MIFV EIR®R]\ RUHFRQRP LFV

, GROOUP HDQ VR FOLP  VIKDVWCHUH LV QR H| FHSVIRQ VR VKLY X G
$ JRRG KIWRUDQ FDQ QG SIHFHGHOW RUHYHU WKIQJ  96XWDQ
HYHQ EHWHUKLARUDQ NQRZ V Z KHQ VKHVH SUHFHGHOQW DUH EXW
FXURVIMHY VIKDWFERXG VIKH ELJ SLFWKH * HOHWD@ VSHDNLQJ

P RWMSUHP RGHLD XY DQG EXVIOHW SHRS® GLG QRWQDQFH
UHVHDUFK DERXWWH QDWUH Rl ViKH XQLYHUH LQ RUGHUVR
GHYH®RS QHZ WFKQRM®RJ LHV DQG P RWWKLONHLY GLG QRWA VR
WDQVDWA VIKHLUQGLOJ V LOVR VMFKQRARI LEDQJ DGJ HW 5 XBILY
QDQFHG HGXFDWRQDOQWIMMRQV Z KRVH P DQGDVM Z DV VR
VSUHDG WDGIMRQDONQRZ BiGJ H IRUVIKH SXLSRVH Rl EXWAHWLQJ
WH H DMMQJ RUGHU

+ HWH DQG VKHUWH SHRS® GLG GHYHM®RS QHZ VMFKQR®RJ LHV EXW
VKHWH Z HUH XVXD@ FUHDVWAG E\ XQHGXFDWAG FUWDIWP HQ X\M.QJ
WIDODQG HURU QRWE\ VFKRMW/ SXW/XLQJ WA WHP DMF VFLHQW. F
WHWHDUFK & DUAP DQXI DFVXUHY/ EXLOWKH VDP H FDUV IRP VKH



VDP H P DVUDQY \ HDULQ \ HDURXW7KH\ GLG QRWWHWDMGH D
SHUFHOWIDI H RI VKHLUDQQXDOSWR W LQ RUGHUVRR LHVHDUFK DQG
GHYH®S QHZ FDUAP RGHY &DUNGHWI Q

RFFDVIRQD@ [P SWRYHG EXWMWZ DV XVXD@ VIKDONV VR ViKH
LQJ HOXIW RI VRP H GRFDOFDLSHQWAUZ KR QHYHUVHW RRWQ D

XQLYHUW DQG GLG QRWHYHQ NQRZ KRZ VR LHDG

7KLV Z DVWKH Rl VIKH SXEQF DV Z H@DV VKH SWYDW VHFVRU
: KHUHDV P RGHLD WIVAV FDA@LQ VIKHLUVFLHOWAV VR SURYLGH
VROXVRQV LQ D® RWHYHU DUHD Rl QDWRQDOSRAF\ | RP
HOHW\ VIR KHDOK VIR Z DWI GLVSRVDO DQFLHQWNLQI GRP V
VHGRP GIG VR 7KH FROWDWEHVE HHQ VIKHQ DQG QRZ VP RW
SWRQRXQFHG LQ Z HDSRQU : KHQ RXWRIQJ 3UHVIGHQW Z LJKW
( WVHOKRZ HUZ DUQHG LQ Rl iKH JURZ LQJ SRZ HURI ViKH

P LODY LOGXVWMDOFRP S®f KH GIV\RXWD SDUARI VKH
HTXDWRQ +H VKRX@ KDYH DBIUMG KLV FRXQW VR ViKH P LOVIDUY
LOGX\WMUDOVFIHQWF FRP S®f EHFDXVH VRGD\ ( Z D DWH
VFLHQWF SIRGXPAWRQV 7KH Z RUG/ P LOY | RUFHV LOMDWM



IXQG DQG WHHUD MW H SDUARI KXP DQIW OV VFLHOWI F UHVHDUFK
DQG WIFKQR®J LEDOGHYH®RSP HOW

© KHQ: RUWI: DU2 QHERJJHG GRZ Q LOVR LOALP LODE® WHQFK
Z DUDWH ERVK VIGHV FD@BIG LQ VKH VFLHQVAMN VR EUHDN ViKH
GHDG@RFN DQG VDYH VKH QDVIRQ 7KH P HQ LQ Z KIViA DQVZ HUHG
WKH FD@® DQG RXWRI VIKH MERWDVRUHY UIRTHG D FROWDQWAMHDP
Rl QHZ Z RQGHUZ HDSRQV FRP EDWDLLFUDIWSRIVRQ J DV VIBONV
VXEP DUQHV DQG HYHUP RWH Ht FIHQWP DFKLOH J XQV DUAMBIY
SIHFHV U° HV DQG ERP EV

33. German V-2 rocket ready to launch. It didn’t
defeat the Allies, but it kept the Germans hoping for
a technological miracle until the very last days of the
war

6 FLHQFH S@\ HG DQ HYHQ @MW HUWRGI LQ : RUT: DU7ZR % W
* HUP DQ\

Z Dv®eMQJ VKH Z DUDQG GHIHDWZ DV IP P LOHQW$ \ HDUHDUWIHU
ViKH * HUWP DOVIDAHY ViKH ,VibXADQV KDG VRSSGIG 0 XWROOQL DQG
VXUHQGHWHG VR VKH $ @HV 9%aXW HWP DQ\ NHSWI KMQJ RQ HYHQ
VMKRXJ K VKH YdUVK $ P HUFDQ DQG 6 RYLHWDWP LHV Z HWIH

FRVQJ LQ 2 QH IHDVRQ * HWP DQ VRGELHWY DQG FLYLADQV KRXJ KW
QRWD@Z DV RWZ DV VKDWKH EHQHYHG * HUP DQ VFLHQWAV

Z HUH DERXVWR WD ViKH IGH Z VK VR FDEBIG P LLDF® Z HDSRQV
VXFK DVVH 9 URFNHWDQG MWSRZ HUHG DLUFLDIW

. KL®I VKH * HWP DQV Z HUIH Z RINLQJ RQ LRFNHW DQG MW VKH
$P HUFDQ 0 DQKDWIQ

3IRMIPWWXFFHWIX@ GHYH®RSHG DVRP LF ERP EV % VKH WP H
WH ERP E ZDVUHDG\ LQ HDUD $XJ XW * HP DQ\ KDG
DOHDG\ VXUHQGHWHG EXWDSDQ Z DV JKMQJ RQ



$P HUFDQ | RUFHV Z HUH SRIVHG VR LQYDGH IW KRP H IMDQGV 7KH
-DSDOHVH YRZ HG VR UHVMAWKH LOYDMRQ DQG J KVWR ViKH GHDVIK
DQG VIKHUH Z DV HYHU  IHDVRQ VR EHOHYH VKDWMWZ DV QR LG®

W UHDW$ P HUFDQ J HQHUDY VRRGE 3UHVIGHQWA DU 6 7UXP DQ
WDWDQ LOYDMRQ RI -DSDQ Z RX@ FRWWIKH QYHV Rl D P LARQ
$P HUFDQ VRGLHW DQG Z RX@ H WWQG ViKH Z DUZ HLQWR

7UKP DQ GHFLGHG VR XVH VIKH QHZ ERP E 7Z R Z HHNV DQG VE R

DVRP ERP EV @WAU -DSDQ VXUHQGHUHG XQFRQGIMRQD® DQG
WH Z DUZ DV RYHU

YXVWFLHQFH LV QRANMADERXWR HQWYH Z HDSRQV ,WS@\ VD

P DNRULR®! LQ RXUGHIHQFHV DV Z H® 7RGD\ P DQ\ $ P HUFDQV
EHOHYH VKDWWKH VROMRQ VR VURUVP LV VMFK QRERJ LFDOLDVKHU
WDQ SRAVMFDO -X\WI LYH P LARQV P RUH VR VIKH QDORVMFKQRAR] \
IQGXWM  VKH\ EHQHYH DQG ViKH 8 QLG 6 VIVIAV FRX@ VHQG
EIRQIF S\  LHV LOVR HYHY $1JKDQ FDYH <HP HQLW LHGRXEW
DQG 1 RUK $1UFDQ HQFDP SP HQW?2 QFH VKDVlY GRQH 2 \VDP D
94Q / DGHQ KHLLY Z LAOQRWEH DE® VR P DNH D FXS RI FR HH

Z MKRXWD &,$ VS\ \ SDWIQJ VKLV YIVIDOLQIRWP DVIRQ EDFN VR
KHDGT XDUMW/ 1Q / DQI B $ TRFDVM P LARQV P RUIH VR ELWDLQ
UHVHDUFK  DQG HYHU  DILSRUMFRX@ EH HT XLSSHG Z VK XQUD
VRSKIMAFDWAG ) 0 5, VFDQQHLY VIKDWFRX@S P P HGLDVI®

UHFRI QVH DQI U DQG KDVl XOMRXJI KW LQ SHRSGIV ELDLQV : L@
MHD@ ZRWN' : KRNQRZV ,V IMZ IVH VR GHYH®S ELRQIF LHV
DQG VIKRXJ KWUHDGLQJ VFDQOHW/' 1 RWQHFHWDUD  9%4H VIKDWDV LW
PD DV\ RX LHDG lKHVH @QHV VKH 8 6 ' HSDUP HOWR! ' HIHQWH
LV WDQM HUIQJ P LARQV Rl GRADWY VIR QDORMFKQRMRI\ DQG
EWLQ MERWVRUHY IRUZ RN RQ VIKHVH DQG RIKHUVXFK LGHDV

7KLV REVHWRQ Z WK P LAY VAFKQRM®&J\ 0 ILRP  VIDQNV VR DVRP
ERP EVVR\VS\ HV

6 LV D WXIBUMQI ® IHFHQWSKHORP HORQ 8'S XQWOWKH
QLOHVMAHQVIK FHOWU  ViKH YDVAP DNRUW RI P LAY LHYROXMRQV
Z HIH ViKH SURGXFPWRI RU DQLVDVRQDOWDVKHUVIKDQ VIFK QRAR] LEDO
FKDQIHV : KHQ DAHQ FLYLAVDWRQV P HW RUWKH UBAMAP H



WAFKQRRJ LFDOJ DSV VRP HAP HV S@\ HG DQ P SRUDQWR®G! Y6XW
HYHQ LQ VXFK FDVHV |HZ VIKRXJ KWRI GHQEHWDVWA® FUHDWQJ RU
HOM@U LQJ VXFK JDSV 0 RWHP SLLHV GLG QRWUVH VIKDONV VR
WAFKQR@RJ LFDOZ 1] DUSY  DQG MHIUUK®HIY GLG QRWI LYH P XFK
WRXJ KW/R VIMFKQR®RJ LEFDOLP SLRYHP HQW7KH $ WDEV GLG QRW
GHIHDWWH 6 DWDQLG ( P SLLH VMDONV VR VXSHURUERZ V RU

VZ RUGV ViKH 6 HOXNV KDG QR FKQR®J LEDODGYDQVIDI H RYHUVIKH
% ] DOVQHV DQG VIKH 0 RQJ RY GLG QRWFRQT XHU&KLOD Z VK VIKH
KHS Rl VRP H LQJ HQIRXV QHZ Z HDSRQ ,Q | DFWLQ DEKHWH
FDVHV VKH YDQT XLVKHG HOWR HG VXSHURUP LAY DQG FLYLADQ

VWAFK QRARJ \

7KH5RP DQDWP \ VD SDUIAFXDW JRRGH DP S®I ,\WZ DV WH
EHVWADWP \ Rl W GD\

\ HWHFKQR®RJ LFD@ VSHDNLQJ 5RP H KDG QR HGJ H RYHU
&DUWKDIH 0 DFHGRQLD RUVKH 6 HBIXFLG ( P SWWH W DGYDQVIDI H
UHWMG RQ Ht FLHOWRW DQVDVMRQ  LLRQ GLVFLS@OH DQG KXJ H

P DQSRZ HUWHVHUYHV 7KH5RP DQDWP \  QHYHUVHWXS D
UHVHDUFK DQG GHYH®RSP HQWGHSDWR HQW DQG LW Z HDSRQV
UHP DLOHG P RUIH RUGM VIKH VDP H |RUFHOWUHVY RQ HQG | ViKH
@1 LRQVRI 6FLSIR $HP LADOXV 6 VKH J HQHUDOZ KR GIYH@G
&DUWKDJ H DQG GHIHDWAG WWH 1 XP DOMDQV LQ ViKH VHFRQG
FHOWU %& & KDG VXGGHQ® SRSSHG XS \ HDLY @WAULQ VIKH
DI H Rl &ROWIDQWOQH ViKH * UIHDW6 FLSIR Z RX@ KDYH KDG D | DU
FKDQFH Rl EHDWQJ &RQWDOWOH 1 RZ P DJLOH Z KDWZ RX@®
KDSSHQ VR D JHQHWDOIWRP D IHZ FHQWUHV EDFN & D\

1 DSROIRQ 6 L KH BIG KLV VURRSV DJ DLOWAD P RGHUD DWP RXUHG
EWDGH 1 DSRBRQ Z DV D EUGDQWIDFAFIDQ DQG KLV P HQ

Z HWH FUDFN SURIHWIRQDY EXWWKHLUWNLAY Z RX@S EH XVHOM/ LQ
WH IDFH Rl P RGHUD Z HDSRQU

$VIQ5RP H VR DOR LQ DQFLHOWEKLOD P RWAI HOHUDY DQG
SKLIBRVRSKHW/ GLG QRWKLON MMKHLUGXW VR GHYHIRS QHZ
Z HDSRQV 7KH P RWMP SRUBQWP LAY LQYHQWRQ LQ VKH
KIMRU Rl &KLOD Z DV J XQSRZ GHU <HWWR VIKH EHVWRI RXU



NQRZ ®IGIH J XQSRZ GHUZ DV LQYHOWG DFFIGHQVD@ E\ ' DRI
DEKHP MV VHDUFKLQJ |RUVKH HO LURI @H * XQSRZ GHWV
VXEVHT XHQWFDUHHULY HYHQ P RUH VA@QJ 2 QH P LJ KWKDYH
WRXJ KWWDWIH ' DR\MADBKHP MW Z RX@ KDYH P DGH &KLQD
P DWHIURI WMH Z RUTS ,Q | DFWVKH &KLOHVH XVHG WWH QHZ

FRP SRXQG P DIQ® |RUWHFUDFNHW/

( YHQ DVVKH 6 RQJ ( P SLLH FRADSVHG LQ ViKH IDFH RI D 0 RQJ RO
LQYDVIRQ QR HP SHUIRUVHWXS D P HGLHYDOO DQKDWIDQ 3URMIFVWR
VDYH VKH HP SILHE\ LQYHQWQJ D GRRP VGD\ Z HDSRQ 2 QO 1Q
WH IVAHQWK FHOWU 8 DERXW  \ HDWY DIVIMUVKH LOQYHQMRQ R
JXQSRZ GHUBS GLG FDQQRQV EHFRP H D GHFMYH IDFVRURQ $ 1R
$VIDQ EDWMBT HGV : K\ GG WIDNH VR RQJ |RUVKH GHDGO
SRWQUWDOR! VKLY VXEWDQFH VIR EH SXWR P LAY XVH'

YHFDXVH MDSSHDUHG DWD VIP H Z KHQ QHIVKHUNLQI V' VFKR@LWY/
QRUP HUFKDQW VIKRXJ KWWKDWOHZ P LY WWFKQR®RI\ FRX@®
VDYH VKHP RUP DNH VKHP UFK

7KH VWXDVIRQ EHJ DQ VR FKDQJ H LQ VIKH I VHOWK DQG M VKHQVK
FHOWUHY EXWDQRWHU ~ \ HDW/ Z HQWE\ EHIRWH P RAIK®ILY

HYLOFHG DQ\  LOVAUHV.Q QDQFLQJ VKH UIHVHDUFK DQG
GHYH®RSP HOWRI QHZ Z HDSRQV / R MAFV DQG MDVAT \
FROWOXHG VR KDYH 1DUJ UHDWULP SDFWRQ ViKH RXVFRP H Rl Z DU/
WDQ WIFKQR®RI\ 7KH 1 DSR®IRQLF P LAV P DFKLQH VIKDW
FUKVKHG VIKH DUP LHV RI VIKH ( XURSHDQ SRZ HLY DWW X\AMIALDWY

Z DV DWP HG Z VK P RUH RUGM ViKH VDP H Z HDSRQU VIKDWA
WHDWP\ Rl /RXLV: 9, KDG XVHG 1 DSRGIRQ KIP VHD GHVSLWM

EHLQJ DQ DUAGHY P DQ KDG @MB! LOWAUHWIQ QHZ Z HDSRQV
HYHQ VIKRXJ K VFLHQWAV DQG LOYHQVRLY VUHG VR SHU/XDGH KLP

VR I XQG VKH GHYHM®RSP HOWRI °\ LQJ P DFKLOHV VXEP DUQHV
DQG UIRFNHW

6 FLHQFH LOGXWW DQG P LOVDY MFKOR®RI\ LOVAWE LOHG RQO

Z MK ViKH DGYHOWR! ViKH FDSLVD@AMA WP DQG VKH , QGX\WDO
5HYROMRQ 2 QFH WKLY IHDMROWKLS Z DV HWRE@KHG KRZ HYHU
LT XLENG® WDOQVIRWP HG ViKH Z RUTS



/KH ,GHDCORI 3WRJ UIHW

8 QUWOVIKH 6 FLHOW.F 5 HYROMRQ P RWKXP DQ FXOXUHV GLG QRW
EH@HYH LQ SWRI IHW

7KH WMRXJ KVWKH J RGHQ DI H Z DV 1Q VIKH SDVW DQG VIKDWWKH
Z RUT Z DV WIDJ QDQWL QRWGHWURIDVQI 6 \WPWDGKHUHQFH VR
WH Z VGRP Rl VIKH DJ HV P L] KWSHWKDSV EUQJ EDFN VKH J RRG
R@ WP HV DQG KXP DQ LQJ HOXIW P L] KWFRQFHLYDE® LP SURYH
WKLV RUVKDW DFHWRI GDLO @H + RZ HYHU IMZ DV FRQMGHHG

LlP SRWE®! IRUKXP DQ NQRZ KRZ VR RYHUFRP H VKH Z RUTSV
IXQGDP HQVDOSWRE®P V ,| HYHQ 0 XKDP P DG -HVXV

UeXGGKD DQG &RQIXFLXV & Z KR NQHZ HYHU WIQJ VKHWH LV VR
NQRZ & Z HUH XQDE® ViR DER@WK 1DP LOH GIVHDVH SRYHUW DQG
ZDUIRP VKH Z RUE KRZ FRX@S Z HH SHAWR GR R

0 DQ\ 1DIVKV EHQHYHG MDVWWRP H GD\ D P HWIDK Z RX@ DSSHDU
DQG HQG D@Z DV 1DP LOHV DQG HYHQ GHDVIK LWHD %6X\VWKH
QRVIRQ VKDWKXP DONLQG FRX@ GR VR E\  GIVFRYHUQJ QHZ

NQRZ ®IGJ H DQG LOYHOWQJ QHZ VRRY Z DV Z RUH VKDQ
OXGLEWRXV 6 IMZ DV KXEUV 7KHWRU RI VKH 7RZ HURI %DEHO WKH
WRU Rl ,FDIXV VIKH WRU RI VIKH * R®IP  DQG FRXQUBW RWKHU

P \ WV VIDXJ KWSHRS® VKDWDQ\ DWHP SWR J R EH\ RQG KXP DQ
QP WVDVMRQV Z RX@ LOHYWVDE® BIDG VR GLVDSSRLOWP HOWDQG
GLVDWHU

: KHQ P RGHUD FXOXUWH DGP WG VIKDWWKHUH Z HUH P DQ\
P SRUWDQWKLQJI VV IKDWIW

WUDGLG QRWNOQRZ  DQG Z KHQ VKDWDGP MWMRQ RI LI QRUDQFH
Z DV P DUJIHG VR VIKH LGHD VMDWVFLHQW.F GLVFRYHUHV FRX@S J LYH

XV QHZ SRZ HWY SHRS®I EHI DQ VXVSHAQJ VKDWHDOSWRI LIHW
P LJKWEH SRWME®I DIVMUD@® $ VV VFLHQFH EHJ DQ VR VROYH RQH
XQVROYDE®! SIREGIP DIVMUDQRVWKHU P DQ\ EHFDP H FRQYLQFHG
WDWKXP DONLQG FRX@ RYHUFRP H



DO\ DQG HYHU SWREGP E\ DFTXIUQJ DQG DSSOLQ) QHZ
NORZ ®IGJH 3RYHUWV MENQHW Z DW/ IDP LOHV RGS DJH DQG
GHDVIC LWH® Z HUH QRWKH LOHYLVDE®! | DV Rl KXP DONLOG  7KH\
Z HHMVP SO WH IUXIW Rl RXUL] QRUDQFH

4. Benjamin Franklin disarming the gods

$ IDP RXVH DP S®I V@ KVQIQJ 0 DQ\ FXOXWHV EHOHYHG WKDW
@ KVQLQJ Z DVVKH KDP P HURI DQ DQIUY JRG XVHG VR SXQL\WK

VIQOHW/ ,Q WMH P LGG®! Rl VKH HLI KVHOWK FHOWU  LQ ROH R
WMH P RWMFHBEWDWG H SHUP HOW LQ VFLHQWF KDARY

UHQNDP 1Q ) LDONGD HZ D NIV GXUQJ D @ KVRLQJ WRWP VIR VW
WH K\ SRWKHVLY VIKDW@ KVQLQJ LV MP SO DQ HBIFWIE FXUWHQW

) LDON@QV HP SLUFDOREVHWYDVMRQV FRXS®IG Z LK KLV

NQRZ ®4GJ H DERXWKH TXDOMHV RI HBIFWFDOHQHU\  HODE®IG
KIP VR LOYHQUWKH @ KVQLQJ URG DQG GIVDWP VKH J RGV

3RYHWV LV DQRVKHUFDVH LQ SRIQWO DQ\ FX@XUHV KDYH YLHZ HG
SRYHUN DV DQ LOHVFDSDE® SDUARI VKLV P SHUHFWZ RUTS
$FFRWGLQI VR VKH 1 HZ 7HWIDP HOWVKRUAD EHIRUH WMH FUXFL

[ LRQ D Z RP DQ DQRIOWG & KUMAZ VK. SUHFLRXV RLOZ RUK



GHQDUL -HVXVI GLVFLS®BV VFRGHG VKKH Z RP DQ IRUZ DVWAQJ VIXFK
DKXJHVXP Rl P ROH LOWMDG RI JLYLQJ IMWR WMH SRRU EXW
“HVXV GHIHQGHG KHU D\ LQJ DWW KH SRRU\ RX Z LGDQ D\ V
KDYH Z MK \ RX DQG \ RX FDQ KH® WHP DQ\ VP H\ RX Z DQW
UXW RX Z LAQRWDQ D\ VKDYH P Hi 0 DN 7RGD\ |HZ HU
DQG IHZ HUSHRS® LOFXXGLQJ 1HZ HUDQG |1 HZ HU&KUMADQV

DJ UHH Z VK -HVXV RQ VKLY P DWIAU 3RYHUV LV LOFUIHDMQI ® VHHQ
DV D VMFKQLEDOSIRE®P DP HQDE®! VIR LOVALYHQWURQ ViV

FRP P RQ Z IMGRP \KDWSRQFLHV EDVHG RQ VKH @WAVWQGLQI V 1O

DJWRQRP \ HFRQRP LFV P HGLFLOH DQG VRFIR®J\ FDQ HIP LODWM
SRYHW

$QG LQGHHG P DQ\ SDUVRI WiH Z RUTS KDYH D@HDG\ EHHQ
IUHHG IIRP  \KKH Z RUMW

IRWP VRl GHSUYDVMRQ 7KUWRXJ KRXWKIMWRY  VRFLIHVHV KDYH VX
HUHG IURP VZ R NLQGV RI SRYHW VRFIDOSRYHW Z KLFK

Z WKRGV IRP VRP H SHRS® VKH RSSRUXQMHAY DYDIDE® VR
RVWHUY/ DQG ELRM®RI IFDOSRYHW Z KIFK SXWWH YHUY QYHVRI
LQGLYLGX DA DWUMN GXH VR MFN Rl RRG DQG VKHOKU 3HWKDSV

VRFIDOSRYHW FDQ QHYHUEH

HWGLFDWIG EXWOQ P DQ\ FRXQWIHY DURXQG VKH Z RU5
ELR®RJ IFDOSRYHW LV D WKLQJ Rl VIKH SDWV

8 OWOHFHOV® P RWSHRS® KRYHUHG YHU FERVH VR ViKH

ELR®J LEDOSRYHUN @QH EH®RZ Z KLIFK D SHUW/RQ @FNV HORXJ K
FDGRUHV VR VXWBLO @ H IRURQI  ( YHQ WP D@P LVFDBEXMVRQV RU
P M RUMXQHV FRX@ HDM® SXWK SHRS®! EHRZ VKDWIOH LOVR
WIDLYDVIRQ 1 DVUDOGLVDWIILY DQG P DQ P DGH FD@MP MHV RIVKQ
SOXQJ HG HQWH SRSX@WRQV RYHUVKH DE\ W FDXMQJ VKH
GHDVK Rl P L@RQV 7RGD\ P RWRI VKH Z RUTB)V SHRS® KDYH D
VDIHW QHWWHWKHG EHBRZ VKHP , QGLYLGXD DUH SIRWIFAG
ILRP SHWRQDOP IMRUMQH E\ LOVXIDQFH \WIViA VSRQVRUIHG

VRFLDOVHFXUW DQG D SGMKRWD Rl GRFDODQG LOWLODWRQDO
1* 2V : KHQ FDDP W WUANHV DQ HOWMH WHJ IRQ Z RUTBZ LGH



UHOHI H RUNV DUH XVXD@ VXFFHWI XOLQ SUHYHQWQJ VIKH Z RUMV
3HRS®! WAVX HUILRP QXP HURXV GHJ LDGDVIRQV KXP LADMRQV
DQG SRYHWV UHDWAG LADHWHY EXWQ P RMFRXQWIHY QRERG
LV WDLYLQJ VR GHDVK ,Q IDFWLQ P DQ\ VRFLHMHY P RIH SHRS®
DUH LQ GDQJHURI G\ LQJ ILRP REHMW VKDQ ILRP  \WIDUYDMRQ

7KH* 1O DP HWK 3UIRMFW

2 | D@P DONLQGY RWHQVE® LOVROXE®! SIREGIP V' RQH KDV
UHP DLOHG WMH P RWWH] 1QJ  LOVAUHWQI DQG LP SRUBQW VKH
SWIREGIP Rl GHDVKK LWHO 9%4HIRUH VIKH @VIA P RGHLD HLD P RWV
UH@JI LRQV DQG LGHR®RJ LHV VRRN LW RUJ UIDQWAG VKDWGHDVIK Z DV
RXULQHYLVIDE®! IDV 0 RUHRYHU P RV DLVIKV VXUDHG GHDWK LOVR
WH P DLQ VRXUFH RI P HDQLQJ LQ @ H

70 VR P DJLOH MDP  &KUMADQIW RUWKH DQFLHQW J\ SMDQ
UH@I LRQ LQ D Z RUTS Z IMKRXWGHDVIK 7 KHVH FUHHGV VIDXJ KW

SHRS® VKDWHKH. P XVWFRP H VR VILP V Z VK GHDVK. DQG SLQ
WHUKRSHV RQ VIKH DIVIAUDIH  IDVIKHUVKDQ VHHN VR RYHUFRP H
GHDVK. DQG @YH | RUHYHUKHUH RQ HDUK  7KH EHVWP LOQGV Z HWH
EXV JLYLQJ P HDQIQJ VR GHDVIK QRWW LQJ VR HVFDSH LW

7KDWY VIKH VIKHP H RI VKH P RMADQFLHQWP \ VIK VR FRP H GRZ Q \R
XV 6 VIKH * LG DP HVK P \ iK RI DQFLHOW6 XP HU ,\W KHUR LV VKH
WURQJ HVDQG P RWAFDSDE®1 P DQ LQ ViKH Z RUTE . LQJ

* LODP HWK Rl 8 KN Z KR FRX@ GHIHDWDQ\ RQH LQ EDWBH 2 QH
GD\ * LODP HVKIV EHVWIUHQG ( QNIGX GLHG * LG DP HVK VDWE)
WH ERG\ DQG REVHUYHG W RUP DQ\ GD\ V. XQWOKH \DZ D Z RWP
GURSSIQJ RXWRI KLV I UHQG) QRWMO $\WKDWP RP HOW

* [QDP HWK Z DVJUSSHG E\ D WWUIE®! KRURU DQG KH UIHVROYHG
WDWKH KLP VHO Z RX@ QHYHUGIH +H Z RX@ VRP HKRZ QG D

Z D\ VR GHIHDWGHDVK

* 1 DP HWK VKHQ XQGHWRRN D NMRXUDH VR VIKH HQG RI VKH

XQLYHUH NLAQJ QRQV EDWMIQJ VFRUSLRQ P HQ DQG QGLQJ KLV
ZD\ LOVR VIKH XQGHWZ RUES 7 KHWH KH VKDWHILHG VIKH WRRQH



JIDQW Rl 8 WKDQDEL DQG ViKH IHWY P DQ RI ViKH UYHURI KH
GHDG DQG IRXQG 8 VQDSIVKWIP  VKH @WWXUYLYRURI WKH

SUP RUEIDORRG <HW+ LQ DP HVK | DLBIG LQ KLV TXHW + H
UHVXUDHG KRP H HP SW KDQGHG DV P RWIDODV HYHU EXWZ VK

ROHQHZ SIHFHRI ZIVGRP : KHQ WH J RGV FUHDWAG P DQ
* L DP HVK KDG GIDUQHG VKH  VHWGHDVIK DV P DQIV LOHYLVIDE B
GHWIQ\ DQG P DQ P X\MMIDLD VR QYH Z VK LW

" WFLSGNV Rl SURI UHW GR QRWMKDUH VIKLY GHI HDVBMDWAMXGH ) RU
P HQ Rl VFLHQFH GHDVK LV QRWDQ LOHYLVDE®! GHWD\  EXW

P HUH® D WFKQLFDOSWRE®IP  3HRS® GLH QRWEHFDXVH ViKH J RGV
GHFUHHG LWEXWGXH VIR YDURXV WFKQLEDOI DLOXUHV 8 D KHDUN
DWRFN FDQFHU DQ LOIHFRQ $ QG HYHU VMFKQLEDOSURE®HP
KDV D WAFKQLEDOVROMRQ | ViKH KHDUAXWHLY IMFDQ EH

WP X@WG E\ D SDFHP DNHURUWHS@FHG E\ D QHZ KHDUW,|
FDQFHUWDP SDJHV IWFDQ EH NLGBIG Z MK GUXJ V RUWDGIDVRQ ||
EDFWUD SWRQHWDW ViKH\ FDQ EH VXEGXHG Z ik DOWELRVEV
7UKH DWSUHVHOWZ H FDQORWWROYH DEVWFKQLEDOSWREGP V' 96XW
ZHDWHZRWINQI RQWKHP 2 XUEHW\P LOGV DUH QRWZ DWAQJ
WHLUMP H W LQJ VR JLYH P HDQIQJ VR GHDVIK ,QWMDG ViKH\ DUH
EXV LOYHWI DWQJ WKH SK\ VIR®RJ LFDO KRUP RODODQG J HOHE
A WP V LHVSRQVLE®! | RUGLVHDVH DQG R@ DIJH 7KH\ DWH
GHYH®SLQJ QHZ P HGLFIQHV UHYROMRQDU WHDVIP HOW DQG
DUAFLDORW DQV VKDWZ LO®BIQI VKHQ RXUQYHV DQG P LI KWRQH
GD\ YDQTXIMK iKH * UP 5HDSHUKLP VHD

8 QUOUHFHOW® \ RX Z RX@ QRWKDYH KHDLWG VFLHQWMV RU
DQ\ RQH HOH VSHDN VR EXXQWD 0 HIHDWGHDVIK" : KDW

QRQVHQOWH : H DUHRQO Wi LQJ VR FXUH FDQFHU VEHUFX@RWLY
DQG $ QKHP HUV GIVHDVH 0VKH\  LOVMMG 3HRS® DYRLGHG VKH
DMVXH Rl GHDVIK EHFDXVH VKH J RDOVHHP. HG VRR HOXVLYH © K\
FUHDVIA XQUHDVRQDE®! H SHAVDMIRQV' : HILH QRZ DWD SRIQW
KRZ HYHU Z KHWH Z H FDQ EH 1UWDQN DERXWW



7KH ®IDGLQI SIRMIPWRI VIKH 6 FLHOWF 5 HYROMRQ LV VR J LYH
KXP DQNLQG HVALDDOM H

( YHQ Ll NLGQJ GHDW VHHP V D GLBQWI RDO Z H KDYH DQHDG\
DFKLHYHG VIKLQJ V VKDWZ HUH LOFRQFHLYDE®1 D IHZ FHOWUHV

DIR ,Q . 1QJ 5LFKDUG ViKH / LRQKHDUAZ DV VWUKFN E\ DQ
DURZ LQ KLV GIVWKRX@HU 7RGD\ Z HIG WD\ KH LOFXUHG D P LQRL

LOMUY

UXWQ LQ VIKH DEVHQFH RI DOWELRWFY DQG H HFIlYH
WHUDVDWRQ P HKRGVY VKLV P LORUHVK Z RXQG WWUDHG LOI HFG
DQG J DQJ IHOH VMMIQ 7KHRQ® ZD\ VR WRS VKH VSUHDG Rl

JDQJ WHOH LQ VE HIMK FHOWU ( XURSH Z DV VIR FXWR VKH LOQIHFVMG
@ E P SRME® Z KHQ VIKH LOIHPWRQ Z DV LQ D VKRX@HU 7KH

J DQJ UHOQH VSUHDG VKURXJ K WH / LRQKHDUWAV ERG\  DQG QR RQH
FRX@ KH VMKH NLQJ  + H GLHG LQ J IHDWDI RQ\ VE R Z HHNV WU

$V IHFHOW® DV VIKH QLOHVAHQWK FHOWU  ViKH EHVAGRFVRLY WAL
GLG QRANQRZ KRZ VR SUHYHQWQI HFMRQ DQG WRS KH

SXWHI DFVIRQ Rl VBAXHV ,Q H@B KRVSLVIDY GRFVRUY/ LRXVIQH® FXW
R ViKH KDQGV DQG B V Rl VRGLHW/ Z KR WHFHLYHG HYHQ P LORU

QP E LOMUHV [HDUQJ JDQJ IHQH 7KHVH DP SXVMRQV DV Z HD
DV D@RWMHUP HGLFDOSURFHGXUHV VXFK DV VRRWK H WDFRQ

Z HWH GRQH Z IMKRXWDQ\  DODHWKHWEY 7 KH UMDQDHWIKHWEV &
HWKHU FKGRWIRIRPP DQG P RUSKLOH & HOWAHG UHI XDUXVDI H 1O

: HWHILD P HGLFLOH RQ® LQ VIKH P LGG®! Rl ViKH QLOHVMHQVK
FHOWUW  %HIRUH VIKH DGYHOWRI FKERWRIRWP | RXUVRGBLHLY KDG VR
KR@ GRZ Q D Z RXQGHG FRP WDGH Z KL® ViKH GRFVRUVDZ HG R VKH
LOMUHG @P E 2 Q ViKH P RUDLQJ DIVIMHUVIKH EDWI Rl © DVWALUIRR

KHDSV Rl VDZ Q R KDQGV DQG ®1J V FRX@ EH VHHQ
DGNDFHQWR VKH H@®

KRVSLVY ,Q VIKRVH GD\ V' FDUSHQWALY DQG EXWWKHW/ Z KR
HQ@AMG VR VKH DUP \ Z HUH RIVIAQ VHQWVR VHUYH LQ VIKH P HGLEDO
FRUSV EHFDXVH VXU HY HT XLLHG @MB1 P RUH VIKDQ NQRZ LQJ

\ RXUZ D\ Z IMK NQLYHV DQG \DZ V



,Q ViKH VZ R FHOWKUHV VIOFH :  DWURR  VKLQJ V KDYH FKDQJ HG
EH\ RQG WHFRJ QMRQ

3L LOMIFMRQV DQG VRSKLMMEFDWG RSHUIDWRQV VDYH XV IWRP D
VSDW Rl LADHWHV DQG LOMUHVY VIKDWRQFH GHDA\DQ LOHVFDS DE G
GHDVKC VHOWAQFH 7KH\ DAOR SURVAFWXY DI DIOWAFRXQVBIW GDLO
DFKHV DQG DI® HQW' Z KLFK SUHP RGHUD SHRS® \IP SO
DFFHSWAG DV SDUARI @H 7KH DYHWJ H @H H SHAVDQR\ MP SHG
ILRP DURXQG VZ HQW ~YH VR IRUN \ HDW/ VR DURXQG V[ W VHYHQ
1Q ViKH HQWLH Z RUE DQG VR DURXQG HLI KW \ HDWY LQ VKH
GHYH®RSHG Z RUTS _

' HDVIK VX HUHG LW Z ROMMVHVEDFNV LQ ViKH DUHQD Rl FKLAS
P RWDOW 8 QUOVKH VE HOWHVIK FHOWUW  EHVE HHQ D TXDUWAU
DQG D VKLLG Rl VKH FKLAGEUHQ RI DI UFX@UWDOVRFLHHY QHYHU
UHDFKHG DGXOKRRG 0 RAWWXFFXP EHG VR FKLGEKRRG GLVHDVHV
VXFK DV GLSKWHUD P HDV®N DQG WP DABR] ,Q VHYHQUAHQVK
FHOWU ( QI @QG RXWRI HYHU QHZ ERWV GLHG
GXUQJ VIKHLUUAM HDU DQG D WKILG Rl D@FKLAEBUHQ Z HUIH GHDG
EHIRUH VKH\ UHDFKHG IWHQ _ 7RGD\  RQ® YH RXWRI

( QI @K EDELHV GIH GXUQJ VKHLU™ UAM HDU DQG RQ® VHYHQ RXW
RI GIHEHIRIHDIH " IWHQ ___

: HFDQ EHWHAUJ LDVS WKH I XQ@LP SDPARI WHVH J XUHV E\ VHWAQJ
DV.GH WIMAEV DQG VWAQJ VRP HWRUHV $ JRRG H DP SO LV
WHIDP O Rl . LQJ ( GZDUG, Rl ( Q1 @QG 6 DQG KLV
ZUH 4 XHHQ ( ®IDQRU 6  7KHWFKLGUHQ HOWR HG KH
EHVWFRQGIMRQV DQG VKH P RMQXUXUQI VXURXQGLQI V VKDW
FRX@ EH SURYLGHG LQ P HGIHYDO( XURSH 7KH\ QYHG LQ SDDMFHV
DV DV P XFK IRRG DV VKH\ @NHG KDG SBIQW RI Z DUP FGRVIKLQJ
Z HOWRFNHG IHS@FHV VIKH FBIDQHW\Z DVIMUDYDLDE®! DQ DWP \
Rl VHUYDQW DQG VKH EHVWGRFVRRYY 7 KH VRXUFHV P HOVRQ

V[ VWHQ FKLABUHQ VKDWA XHHQ ( ®IDQRUERWH EHVE HHQ DQG

1 $QDQRQ P RXV GDXJKWU ERW LQ GLHG DWELLIK



2 $ GDXJKWAU &DWHUOQH GIHG HWKHUDWDI H RQH RUDJH
VIKUHH

3 $ GDXJKWU -RDQ GIHG DWM| P RQWYV

4 $ VRQ -RKQ GIHGDWDJH YH

5 $ WVRQ +HQU GIHG DWDIH V]

6 $ GDXJKWAU ( BIDQRU GIHG DWDJ H VZ HQW QIQH
7 $QDQRQ\ P RXV GDXJ KWAUGIHG DW YH P RQWKV
8 $ GDXJKWAU -RDQ GIHG DWDJH WKLV ~ YH

9 $ VRQ $GKRQWR GIHG DWDJ H WAQ

10 $ GDXJKWAU 0 DU DUIHWGIHG DWDIH ~ IW HLIKW
11 $ GDXJKWU %HHQIHUD GIHG DWDJH VK R

12 $QDQRQ P RXV GDXJ KWWHUGLHG VKRW® DIVIAUELLK
13 $ GDXJKWAU 0 DU GIHG DWDJH ™ IW ViKUHH

14 $QDQRQ\ P RXVWRQ GIHG VKRU® DIVUELLAK
15 $ GDXJKWAU ( @ DEHVIK GLHG DWDJ H VKLUV IRXU
16 $ \VRQ (GZDUs

7KH\ RXQJ HW/( GZ DUG Z DV VKH UMRI ViKH ER\ V VR VXUYLYH ViKH
GDQJ HIRXV\ HDW Rl FKLGBKRRG DQG DWKLY | DVKHWY GHDVK KH
DVFHQGHG VKKH ( QJ @K VIKLRQH DV 1QJ ( GZDUG,, ,Q RKHU

Z RWGV WRRN ( BIDQRUM] VHQ VAHV VIR FDUY RXVWKH P RW

IXQGDP HQVDOP MMRQ RI DQ ( QJ @K TXHHQ 6 VR SWRYLGH KHU
KXVEDQG Z MK D P D® KHLU ( GZ DUS ,,0V P RIHUP X\MKDYH

EHHQ D Z RP DQ Rl H FHSVIRQDOSDVIHQFH DQG | RUAVKGH 1 RWWR



VKH Z RP DQ ( GZ DU FKRWH IRUKLY Z UH ,VDEH@ RI ) IDQFH 6KH
KDG KPP P XUWGHWHG ZKHQKH Z DV IRW WKUWHH ___

7R VIKH EHW\RI RXUNQRZ BIGI H ( BIDQRUDQG ( GZ DU, Z HWH D
KHDOK\ FRXS® DQG SDWHG QR | DVBOKHUHGVDY  LADHWHV RQ VR
WHUFKLGUHQ 1 HYHWKHBM WAQ RXWRI VKH V] WHQ & SHU
FHOW6 GLHG GXUQJ FKLABKRRG 2 QO M[ P DQDJHG VR QYH

EH RQG VKH DIJH Rl HBIYHQ DQG RQ® VIKUHH 6 MWW SHUFHOWG
QYHG EH\ RQG WH DIHRI IRW ,Q DGGMRQ VR VIKHVH ELLYKV

( ®IDORUP RWINHO® KDG D QXP EHURI SUHJ QDOQFLHV VKDWHQGHG
lQ P IMFDUIDJH 2 Q DYHWDJH ( GZ DUG DQG ( BIDQRUGRWD FKLS
HYHU VIKUHH \ HDUY WAQ FKLABUHQ RQH DIVIMUDQRVIKHU , ViV QHDLD
P SRWE®1 | RUD SDUHQWRGD\ VR LP DJ LOH VXFK GRW

+RZ QRQJ Z LKWKH * L DP HWK 3UIRMIFWAS VKH TXHWMRU

IP P RUDAW 6 VIDNH VR FRP SV $ KXQGUHG \ HDUW/' ) LYH
KXQGUHG \ HDU/* $ VKRXVDQG \ HDUW/' : KHQ Z H IHFD@KRZ QW
ZHNQHZ DERXWWKH KXP DQ ERG\ LQ DQG KRZ P XFK
NQRZ ®IGI H Z H KDYH J DLOHG LQ D MQJ B FHOWUW  WWKHWH LV
FDXWH IRURSWP \P

* HOHWE HQJ LOHHW KDYH WHFHQU® P DQDJ HG VIR GRXE® VKH
DYHWJIH @H H SHAVDQR Rl & D H QRRILE G LHALH/J Z@WP V

__ &SRXGWH GRWHWP HIRU+RPRYDSLHQV

1 DORWIFKQR®J\ H SHUN DUH GHYH®RSLQJ D ELRQIE IP P XQH
VI WP FRP SRVHG R P LGIRQV Rl QDQR LIRERW Z KR Z RX(@&
LOKDEIMRXUERGIHV RSHQ EGRFNHG EGRRG YHWHY J KWYLLXVHV
DQG EDFWAUD H@P LODW FDQFHURXV FHQ@Y DQG HYHQ UHYHUH
DIHIQJ SIRFHWHV ___ $ IHZ VHURXV VFKRDW/ VXJ J HAWWKDWE\
VRP HKXP DQV Z LEHFRP H D P RWIDO QRWP P RO
EHFDXVH WH\  FRXGS WMDGLH Rl VRP H DFFLGHQWEXWD P RWIDO
P HDQLQJ VKDWQ VIKH DEVHOFH RI | DVIDOADXP D WMHLIUQ@YHV FRXGS

EH H WIQGHG LQGH QWO



: KHVKHURUQRWS LIRWIRAF LA DP HWK VXFFHHGV TUIRP D KWRUEFDC
SHUO/SHRAYH WY

| DVFLODVQJ VR VHH VIKDWP RWAMDWIA P RGHLD UH@J LRQV DQG
LGHR®R] LHV KDYH DQHDG\ VIPNHQ GHDVIK DQG VKH DIVIAUDIH RXWR
WKH HTXDMRQ 8 QUOVIKH HLI KVIAHQWK FHOWU  UH@J LRQV
FROV.GHUHG GHDVK. DQG W DIVAUP DVIK FHOWDOVR VKH P HDQLQJ
R @H

I LOQLQI 1O WKH HLI KVMHQWK FHOWU  UH@J LRQV DQG

LGHR®RJ LHV VXFK DV QEHLDOWP \VRFIDOWP DQG IHP LOMWP GRAMD@
LOVUHVWLO ViKH DIVMUDIH : KDWH DFV® KDSSHQV VR D

&RP P XQIDIMUKH RUVKH GIHV' : KDWKDSSHQV VR D
FDSWVDOWY : KDWKDSSHQV VR D IHP LQMW WY SRIQVBIW VR GRRN
|RUVKH DQVZ HULQ VH Z UMQIVRI 0 DY $GDP 6P WK RU

6P RQH GH YHDXYRIU 7KH RQ® P RGHD LGHR®RI\ VIKDWWAD

DZ DUEV GHDVIK D FHOQWDOR® LV QDMIRQD@P  ,Q LW P RUH SRHWE
DQG GHVSHWDWA P RP HQW QDURQD@P SWRP MHV IKDWZ KRHYHU
GLHV | RUVKH QDVRQ Z L@ RIHYHUQYH LQ IW FRG{FWYH P HP RU
<HWIKLY SLRP VH LV VR 1X] ]\ VKDWHYHQ P RWAQDVIRQDDAW GR
QRWHD® NQRZ Z KDWVR P DNH RI LW

7KH6XJDU' DGG\ Rl 6 FLHOFH

© HDW @QYLQJ LQ D FKQLFDODIH 0 DQ\ DUH FRQYLQFHG VIKDW
VFLHQFH DQG WIFKQRM®RJ\ KRS ViKH DQVZ HWY/ VR DARXU
SWREGP V : H VKRX@ MVWOMMKH VFLHQAMNV DQG VMFK QLFLDQV
JRRQ Z W VMHIUZ RIN DQG VKKH\  Z L@FUHDWW KHDYHQ KHWH RQ
HDUAK  98X\WWWFLHQFH LV QRWDQ HQWALSUVH VIKDVWIDNHY S@FH RQ
VRP H VXSHURUP RUDORUVSLUVXDOS@AQH DERYH WWH UHRI
KXP DQ DFWYLW / INH D@RWHUSDUNV RI RXUFXAOXWH DALY
VKDSHG E\ HFRQRP LF SRMAFDODQG LHQJ LRXV LW

6 FLHQFH VD YHU H SHQWYH D DU $ ELRERI DMWHHNIQI VR
XQGHUAMDQG VIKH KXP DQ P P XQH VA WP UHT XLLHV
@ERWVRUHY VIMWWAKEHY FKHP LFDYY DQG HBIFWRQ P LFLRVFRSHV



QRW/R P HOWRQ @E DWIMIQW HBIFWIFLDQV SOXP EHW/ DQG
FGIDOHY $Q HFRORP IMWWHHNLQD VIR P RGHOFUHGIWP DUNHW

P XWAEX\ FRP SXVIAW/ VHWXS J LDQWGDVIDEDQNV DQG GHYH®RS
FRP SQFDWAG GDVID SURFHWIQJ SWRJWDP V' $ Q DUFKDHR®RI MW

Z KR Z LVKHV VR XQGHUAMDQG ViKH EHKDYLRXURI DUFKDLE KXQWAU

J DWHUHYY P XVWAMDYHOVR GIMBQWDQGY H FDYDVA DQFLHQW
KLQV DQG GDWM | RMAOVHG ERQHV DQG DUMIDFW $ @RI VKLY FRVW

P RQH\

b XUuQJ VKH SDWV \ HDU/ P RGHW WLHQFH KDV DFKLHYHG

Z RQGHW/ VKDQNV @W HO VR ViKH Z LAQJ QHW Rl J RYHLOP HQW

EXVIOHWHV 1RXQGDVIRQV DQG SWYDWA GRQORW/ VR FKDQQHO
ELQIRQV Rl GRADW/ LOVR VFIHQWF IHVHDUFK 7 KHVH ELGIRQV KDYH

GROH P XFK P RUH VR FKDUAVKH XQLYHUH P DS VKH S@OHWDQG
FDVIDARJ XH ViKH DQLP DONLQI GRP VIKDQ GLG * DQ®R * DB
&KUWMRSKHU&ROXP EXV DQG &KDUBN' DZ 1Q | IKHWH
SDUAFX@UJ HOLXVHV KDG QHYHUEHHQ ERWD WHIULOWI KW

Z RX@ SUIREDE® KDYH RFFXUHG VR RIHW/ 96XWL VIKH SURSHU
IXQGLQJ Z HIH XQDYDIME® QR LOACBIFVDOE UTIDQFH FRXGS
KDYH FRP SHOVDVKG |RUMKDW, | ' DIZ LQ KDG QHYHUEHHQ ERWD
IRUH DP S®I Z HIG VRGD\ DWMEXW VMH VMHRU Rl HYROXVIRQ VR
$ OUHG 5XWHO,  DADFH

Z KR FDP H XS Z I VKH LGHD RI HYROXRQ YLD QDVXUDOVHBIFIRQ
LQGHSHQGHQW® RI ' DWZ LQ DQG MMAD IHZ \ HDLY @VIAU 96X\ ViKH
( XURSHDQ SRZ HWY KDG QRWQDQFHG J HRJ LDSKLEDO ] RRARJ LEDO
DQG ERVBQLEDOUHVHDUFK DURXQG VKKH Z RUTE QHIVIKHU' DU LQ QRU
. DADFH Z RX@ KDYH KDG VKH QHFHWDU HP SLUFDOGDVD VR
GHYH®S WH WHRUY Rl HYROXWRQ WY QNHO VIKDWKH Z RXGB

QRWHYHQ KDYH VUHG

. K\ GG WH ELARQV WDWARZ LQJ |URP  J RYHURP HOWDQG
EXVIQHW FR HWY LOQVR MEV DQG XQLYHWMMHV' ,Q DFDGHP LF
FLUF®NV P DQ\ DWH QD#YH HQRXJ K VR EH@HYH LQ SXWH VFLHQFH
7KH\  EHQHYH VKDWI RYHURP HOWDQG EXMOQHW DK MED@
JLYHWHP P RQH\ VR SXWXH Z KDVAYHUUHVHDUFK SUIRMIFW



WUNH VIKHLUI DOR\ - 9%6XVWWKLY KDUG® GHVFUEHV VIKH UHDOMHVY R
VFLHOQFH I XQGLQJ

0 RWWFLHQWF \WXGLHV DUH I XQGHG EHFDXVH VRP HERG\
EHQHYHV VKH\ FDQ KHS DWILQ VRP H SRAMFDO HFRQRP LF RU
UH@I LRXV JRDO) RUH DP S®1 LQ WH W] HQWK FHOWU  NLQJ V
DQG EDQNHWY FKDQQHIIG HQRWP RXV LHVRXUFHV VIR QDQFH

JHRJ WDSKLFDOH SHGLMRQV DUIRXQG VKKH Z RUTS EXVWQRWD SHQQ\
IRUMKXG LQJ FKL@ SV FKRBRI\ 7KLV LV EHFDXVH NIQJ V DQG
EDQNHW/ VXUP LVHG VKDWWKH GIVFRYHU Rl QHZ J HRJ WDSKLEDO
NORZ ®IGJ H Z RX@ HODE®! VIKHP VR FRQTXHUQHZ @QGV DQG VHW
XS WDGH HP SILHV Z KHUIHDV VIKH\  FRX@QUWMWHH DQ\ SR WIQ
XQGHUMDQGLQ) FKL@ SV FKR®RI\

,Q ViKH VWH J RYHUQP HQW Rl $ P HUFD DQG VIKH 6 RYLHW
8 QLRQ FKDQQH@BIG HORWP RXV LHVRXUFHV VR iKH WXG\ Rl
QXFOIDUSK\ VIFV IDWHUVKDQ XQGHWZ DWAUDUFKDHR®RI\  7KH\
VXUP LVHG VKDWWXG\ LQJ QXFBIDUSK)\ MIFV Z RX@ HQDE®! \KKHP
VR GHYH®RS QXF®IDUZ HDSRQV Z KHUHDV XQGHLZ DVIAU
DUFKDHR@RI\ Z DV XQ@NHO VR KH® Z LQ Z DU/ 6 FLHQWMN

WWHP VHOYHV DUH QRWDQ D\ V DZ DUH Rl VIKH SR@AFDO HFRQRP LF
DQG UHQ@J LRXV LOVAUHVW VKDWFROWROWH RZ RI P ROH\ P DQ\
VFLHOVMW GR  LQ | DFWDFWRXWRI SXUH LOVTFVKDOFX URMW

+ RZ HYHU RQO WDWHO® GR VFLHQAANV GLEVIMA VIKH VFLHQW F

DJ HQGD

( YHQ U Z H Z DQWAG VR QDQFH SXUH VFLHQFH XQD HFVMG E\
SRAMFDO HFRQRP LF RUUHQJ LRXV LOWAUHW IWZ RX@ SUREDE®

EH P SRME® 2 XUUHVRXUFHV DUH QP WAG DIVIMUDQ $WN D

FRQJ UMWP DQ VR DARFDVIA DQ DGGMRQDOP LAIRQ GRADLY/ VR VKH

1 DWRQDOS FIHQFH ) RXQGDVIRQ | RUEDME IHVHDUFK  DQG KHI®
MVADE® DWN Z KHIKHUVKDWP RQH\ Z RXGBQOAEH EHWHMUXVHG
VR 1XQG WIDFKHUWDLOLQJ RUVR J LYH D QHHGHG V[ EUHDN VR D
WRXEGG IDFVRU LQ KLV GMMFW 7R FKDQQHOTP IMAG UHVRXUFHV
Z HP XVWDQVZ HUTXHWIRQV VXFK DV G KDWY P RUH P SRUBQW



DOG U KDWYV JRRG' (1$ QG VIKHVH DUH QRWVFLHOWF TXHWARQV
6 FLHQFH FDQ H S@LQ Z KDWH MWV LQ VKH Z RUTS KRZ VKLQJ V
Z RWIN DQG Z KDWP LJKWEH LQ VIKH IXWXWH 9% GH QMRQ LWKDV QR

SUHWOQVIRQV VR NQRZ 1QJ Z KDWV K R X EHEQ VKH I XVXWH 2 QO
UH@ LRQV DQG LGHR®RJ IHV VHHN VR DQVZ HUVXFK TXHWIRQV

& ROVIGHUVKH IRGRZ 1QJ TXDQGDUY VZ R ELRGRI MW ILRP ViKH
VDP H GHSDUR HQW SRWHWLQJ VIKH VDP H SURIHVWRQDOVNLAY
KDYH ERWK DSSQ@HG |IRUD P LERQ GRADUJ IDQVWR QDQFH ViKHLU
FXUHOWUHVHDUFK SLRMIFW 3 URIHWRUG OXJ KRUD Z DOW VIR WXG\

D GLVHDVH VIKDWOQIHFW VKH XGGHW RI FRZV FDXMIQJ D SHU
FHOWGHFUHDVH LQ VKHLUP LN SIRGXFMRQ 3URIHWRUG SLIRXW

Z DQW VR WXG\ Z KHIKHUFRZ V VX HUP HOD@ Z KHQ VIKH\ DWH
VHSDUDWAG |UIRP  VKHLUFDOYHV $WXP LQJ VKDWWKH DP RXQWRI
P ROH\ VAP WG DQG VKDWY LP SRWIE®! VR QDQFH ERVK
UHVHDUFK SIRMIFW' Z KLFK RQH VKRX@ EH | XQGHG"

7KHWH LV QR VFLHQWF DQVZ HUVR VKLV TXHWIRQ 7KHUH DUH RQO
SROAFDO HFRQRP LF DQG WH@J LRXV DQVZ HWY ,Q VRGD\ OV Z RUTS WA
LV REYLRXV VIKDW6 OXJ KRUQ KDV D EHWHMIUFKDQFH Rl J HWAQJ VIKH

P ROH\ 1 RWEHFDXVH XGGHUGLVHDVHV DUH VFLHQW.FDE@ P RWH
LOVWUHMQI VIKDQ ERYLOH P HOVDAW  EXWEHFDXVH VIKH GDLLY
LOGXWM  Z KLFK WIDQGV VR EHQH WILRP  WKH UIHVHDUFK. KDV P RWH
SROWFDODQG HFRQRP LF FARXVWIDQ VIKH DQLP DOW) KW GREE\

3HWKDSV LQ D WMFWF LOGX VRFIHW  Z KHWIH FRZ V DUH VDFUHG RU
1Q D VRFIHW FRP P WMG VR DQLP DOUWI KW' 3UIRIHWRUG SUIRXW

Z RX@ KDYH D EHWMUWKRW %XWDV (RQJ DV VKH QYHV LQ D
VRFLHW VKDWY DOXXHV VKH FRP P HUIFLDOSRVWOQWDORI P LON DQG ViKH
KHDOK RI W KXP DQ FIW HQV RYHUVKH IHHQQIV RI FRZV WKHIG
EHWZ UV XS KHUWHWHDUFK SUIRSRVDOVR DV VR DSSHDOVR VMRWH
DWXP SMRQV ) RUH DP S® WKH P LJKWZ UV VW\DWI HSUHWIRQ
GIDGV VR D GHFUHDWH LQ P LI SIRGXFURQ I Z H XQGHUAMDQG VKH
P HOVDOZ RUGB Rl GDIY FRZV Z H FRX@ GHYHMRS SV FKIDVWF

P HGLFDVWRQ VKDWZ LAIP SLIRYH VMHIUP RRG VKXV WDIMQJ P LN



SIRGXFWRQE\ XSWR  SHUFHQW, HWIP DVl VIKDWWCHUH LV D
J (REDODQQXDOP DINHWRI P LARQ IRUERYLQH S\ FKIDWIF
P HGLEDVIRQV (i

6 FLHQFH LV XQDE® VR VHWW RZ Q SURUMHV |\ DOR LOFDSDE®
Rl GHVIALP LQIQJ Z KDWVR GR Z LW LW GLVFRYHUHV ) RUH DP SO
ILRP D SXWHO VFLHQWF YLHZ SRIQMWWY XQF®IDUZ KDWZ H

VKRX@ GR Z MK RXULQFUHDMQJ XQGHUAMDQGLQI R J HOHWFV

6 KRX@B Z H XVH VIKLY NQRZ ®IGJ H VIR FXUH FDQFHU VR FUHDVA D
WDFH Rl J HOHVFD@® HQJ LOHHUHG VXSHWP HQ RUVR HQJ LOHHU
GDIW FRZ VZ MK VXSHUM] HG XGGHW/' WV REYLRXV VKDWD
QEHWDQJ RYHUQP HOWD &RP P XQII RYHUQP HQWD 1 D] L
JRYHUOP HOWDQG D FDSIWAMAEXMOHW FRISRUDWRQ Z RX@ XVH
WH YHY VDP H VFLHOWF GIVFRYHY |RUFRP SGMA® GLHUHQW
SXIBRVHV DQG WHWH LV QR V F L H O VWADVRE) VR SUHIHURQH
XVDJ H RYHURVIKHLY

,Q VKRUV VFLHQW.F UHVHDUFK FDQ RXUMK RQ® LQ DADQFH Z LK
VRP H UH@JI LRQ RULGHR@RI\  7KH LGHRARI\ MWWIHV WMH FRW RI
WKH UHVHDUFK ,Q H FKDQJH VIKH LGHRARI\  LQ XHQFHV iKH VFLHQW.
F DJ HQGD DQG GHWALP LOHV Z KDWVR GR Z MK ViKH GLVFRYHUHV

+ HOFH LQ RUBHUVR FRP SIHKHQG KRZ KXP DQNLQG KDV IHDFKHG
$@P RJRWER DQG VIKH

P RRQ 6 DVKHUVIKDQ DQ\ QXP EHURI DOMUDDYH GHVODMRQV &
DMLY QRWHQRXJ K VR VXUYH\ VIKH DFKLHYHP HQW Rl SK\ VIEDAW

ELR®RJ MW DQG VRFIRRI MW H KDYH VR VIDNH LOVR DFFRXQUWIKH
LGHR®R] LFDO SRAAFDODQG HFRQRP LF | RUFHV WMDWWKDSHG

SK\ MIFV ELIR®RJ\ DQG VRFIRRI\ SXWKIQJ WWHP 1Q FHUMLO
GLLHPVRQV Z KL®1 QHJ BIFQI RVKHLY/

7Z R IRUFHV 1Q SDUAFX®UGHWHUYH RXUDWHMRQ LP SHUDIMWP
DQG FDSIMDAMWP 7 KH |HHGEDFN &RRS EHVY HHQ VWFLIHOFH HP SLUH
DQG FDSIWMDOKDV DU XDE® EHHQ KDMAMRY OV



FKLHI HQJLOH IRUVKH SDWV  \ HDW/ 7KH IRTRZ LQJ FKDSVIAW/
DQDO® VH W Z RINLQJ V

) LDMZ HIMRRN DWKRZ VIKH VE LQ WELQHV Rl VFLHQFH DQG
HP SLLH Z HUH @VFKHG VR RQH DQRWHU DQG VIKHQ GiDUD KRZ
ERVK Z HIH KIWFKHG XS VR VIKH P RQH\ SXP S RI FDSVD@WP

15
7KH O DUIDJH RI 6 FLHQFH DQG ( P SLLH

+2: )$5 ,6 7+( 681 )520 7+( ($57+" MW D TXHWRQ IKDW
OV XHG P DQ\ HDU® P RGHUD DWARQRP HWY SDUAEX@MUY DIVIAU
&RSHUDLEXV DU XHG VIKDWHKH VXQ IDVIKHUVKDQ WH HDUAK LV
@RFDVMG DWWH FHQOWH Rl ViKH XQLYHUH $ QXP EHUR

DVWRQRP HWY DQG P DVIKHP DVFLDQV VMHG VR FDBX @V ViKH
GOMDQFH EXWWHLUP HWRGV SWRYLGHG Z LGHO® YDU LQJ UHVXAV
$ UHODE®! P HDOQV RI P DNLQJ ViKH P HDVXUHP HQWZ DV QDA
SWRSRVHG LQ ViKH P LGG®! Rl VIKH HLI KVMHOWK FHOWU ( YHU [HZ
\ HDW/ ViKH S@QHWI HQXV SDWHV GLLHFV® EHVE HHQ ViKH VXQ DQG
WKH HDUAK 7 KH GXUDARQ Rl VH WDQWMGL HWY Z KHQ VHHQ | LRP
GLAVDQWSRIQW RQ VKH HDUAKY VXU DFH EHFDXVH Rl VIKH IQ\ GL
HUHQFH LOQ VKH DQJ ® DWZ KLEK VIKH REVHWYHUVHHV W, 1 VHYHWDO
REVHUYDWRQV Rl VIKH VDP H WDQVWZ HUH P DGH ILIRP - GLOHUHQW
FROWQHQW VP S®i WL RQRP HW Z DV D@IWZ RX@ VIDNH VR
FDBX@VA RXUH DPAGIWBQFH 1LIRP VKH VXQ

$WURQRP HUY/ SUHGLFVIAG VKDWWIKH QH WO HQXV WDQUW Z RX@®
RFFXULQ DQG 6R H SHGMRQV Z HUH VHQW LRP
( XURSH VR WKH | RXUFRUDHW/ Rl VIKH Z RUTS LQ RUBHUVR REVHUYH

WWH WDQUW ILRP DV P DQ\ GMMDQWSRIOW DV SRME®! ,Q

VFLHOWAV REVHUYHG VIKH WDQUW LRP 6LEHUD 1 RUM $P HUFD
0 DGDJ DVFDUDQG 6 RXVIK $1UFD $V VKH WDQUW
DSSURDFKHG VIKH ( XURSHDQ VFLHQWF FRP P XQIW P RXQWAG D
VXSUHP H H RUVDQG VFLHOWAV Z HIH GLVSDVKHG DV | DUDV

QRUKHLD &DQDGD DQG &DARWDID Z KLIFK Z DV WKHQ D



Z LGHWDHW  7KH 5R\ DO RFIHW Rl / RQGRQ | RUVKH

P SIRYHP HQWRI 1 DWDO. QRZ BIGJ H FRQFOXGHG VKDVWWKLV Z DV
QRWHORXJK 7R REVIDLQ VIKH P RVADFFXUDVIA LHVXQV IWZ DV

LP SHUDVYH VR VHQG DQ DWUMRQRP HUD@VIKH Z D\ VR VIKH VRXVIK

Z HWMILD 3DFL F 2 FHDQ

7KH 5R\ DO6 RFLHW UHVROYHG VR VHQG DQ HP LOHQWDWAURQRP HU
&KDUBV * LHHQ VR 7DKIM. DQG VSDUHG QHIMKHUH RUAQRUP RQH\
YXWMOFH IZ DV IXQGLQJ VXFK DQ H SHQWYH H SHGIMRQ LW
KDUS® P DGH VHOVH VR XVH LWRR P DNH MMD MLQJ B

DVWARQRP LFDOREVHUWYDVMRQ * UHHQ Z DV VKKHUHI RUH DFFRP SDQLHG
E\ DWDP Rl HLJ KWRWHUVFLHOWAV ILIRP  VHYHWDOGLVFLS@OHV

KHDGHG E\ ERBQLW -RVHSK %DONV DQG ' DOIHOS RDQGHU 7KH
WIDP DOR LOFOXGHG DUAMA DWL] QHG VR SUIRGXFH GUDZ LQJ VR

WH QHZ @QGV S@QW DQIP D DQG SHRSGN WMDWKH
VFLHQVMWV Z RX@ QR GRXEWHOFRXQWAU ( TXLSSHG Z LK VKH

P RW\DGYDQFHG VFLHOW.F LOWKP HQW VIKDW/DQNV DQG ViKH
5R\ DOS RFLHW FRX@ EX\ WH H SHGMRQ Z DV S@FHG XQGHU
WWH FRP P DQG Rl &DSVIDLQ -DP HV &RRN DQ H SHUHQFHG
VHDP DQ DV Z H@DV DQ DFFRP SOVKHG

J HRJ WDSKHUDQG HWQRJ IDSKHU

7KH H SHGIMRQ GIW QJ @QG LQ REVHUYHG ViKH 9 HQXV
WDQVW LRP  7DKIMZLQ UHFRQORIHG VHYHUDCBDFLF
IMDQGY YIMWHAG $ XVAWDAD DQG 1 HZ =HDMQG DQG UHLDHG VR
(QIDG O MEUWRXJI KWEDFN HORWP RXV TXDQVMHV R
DVRQRP LFDO J HRJ UDSKLFDO P HVWARURERJ LFDO ERVIDQLEDO

] RRARJ LFDODQG DQVKURSRARI LFDOGDVID ,W QGLQJ V P DGH P DNRU
FROWEXWRQV VR D QXP EHURI GLVFLS@OHV VSDUNHG ViKH

LP DJ LODVIRQ RI ( XURSHDQV Z MK DWRQLVKLOI VDB RI VKH 6 RXVIK
3DFLF DQG LQVSLLHG I XVXUH J HOHUIDWRQV Rl QDWIDOMW DQG

DVARQRP HWY/

2 QH Rl VK\H H@V IKDWEHQH WAG ILIRP VIKH &RRN H[ SHGIMRQ Z DV
P HGLFLOH $WWH WP H \KLSV VKDVWWHWW/DLOIRR GIMWRQWWKRUHYV



NQHZ VIKDWP RUH VDQ KDO VIKHLUFUHZ P HP EHLY Z RX@ GLH RQ
WH NRXUOH.  7KH QHP HVLV Z DV QRADQI U QDWYHV HOHP \

Z DUKLSV RUKRP HIENQHW ,WZ DV D P \ WHIURXV DI® HQW
FD@HG VFXU\ 0 HQ Z KR FDP H GRZ Q Z LW \iH GLVHDVH J UHZ
GVKDU LF DQG GHSIHWHG DQG VKHLUJ XP V DQG RVHUVRIW
WAXHV EGIG $V WKH GLVHDVH SWRI IHWWHG  WHLUVIHVIC | HEDRXW
RSHQ VRUHV DSSHDWHG DQG WKH JUHZ IHYHUWK NDXQGLFHG DQG
GWFROAWRORI VKHLU@P EV

Y4HVE HHQ VIKH W VIMHOWK DQG HLI KVAHQWK FHOWUHY VEXUN LV
HWIP DWAG VR KDYH FOLP HG VMH QYHV Rl DERXW P LARQ
VDIRY 1 R RQH NQHZ Z KDWFDXVHG LWDQG QR P DWMUZ KDW
WHP HG\ Z DVWIHG VDIRY FROUQXHG VR GLH LQ GLRYHV 7KH
WLDLQJ SRIQWFDP H 1O Z KHQ D %MK SK\ IFIDQ -DP HV
/ 1QG FRQGXFWAG D FRQWR@IG H SHUP HQWRQ VDLW Z KR VX
HUHG ILRP  ViKH GLVHDVH + H VHSDUDWAG VIKHP  LOVR VHYHLDO
JURXSV DQG J DYH HDFK J UIRXS D GL HIHQWAWHDVP HQW?2 QH Rl ViKH
WO URXSV Z DV LOWUKFVMG VR HDWFLAKY | XIW D FRP P RQ | RO
WHP HG\ IRUVFXUN  7KH SDMHQW LQ VKLY J LRXS SWRP SV
WHFRYHUHG / LQG GLG QRAWNQRZ Z KDWWKH FLVWKV | XIW KDG VKDW
WH VDLARUA ERGLHV @MFNHG EXWZ H QRZ NQRZ VKDWY YLVIDP 1Q
& $ WSLFDOKLSERDUG GIHWDWKDWWP H Z DV QRVDE® @FNLQJ
LQ IRRGV VKDWDWH UFK 1Q VKLY HWHQUDOQXWIHQW 2 Q BRQJ

WQJIH YR\ DJ HV VDLARW XVXD® VXEMMMG RQ ELVFXIW DQG EHHI
MILN.  DQG DV D® RWAQR | UXIW RUYHI HVRE BV

7KH5R\ DOL DY\ Z DV QRWFRQYLQFHG E\ / LOGI H SHUP HQW
EXW-DP HV &RRN Z DV

+H UIHVROYHG VR SWRYH ViKH GRFVRUWLJ KW+ H GRDGHG KLV ERDW

Z VK D @W H TXDQWNV Rl VDXHINUDXWDQG RUGHUHG KLV VDLARWY VR
HDWERW Rl 1UHVK 1XIW DQG YHI FVBE BV Z KHOHYHUVIKH

H SHGLMRQ P DGH @QGI D@ &RRN GLG QRWIRVH D VIQJ &1 VDLARUVR
VEXUN



,QWH IR@RZ LQJ GHFDGHY D@VWKH Z RUG QDYLHY DGRSWAG
& RRNOV QDXWWFDOGLHW DQG VKH QYHV Rl FRXQVBIW VDLARY/ DQG
SDWHQJ HY/ Z HUIH VDYHG _

+ RZ HYHU WKH &RRN H SHGIMRQ KDG DQRVKHU | DUGM EHQLI Q
UHVX@V&RRN Z DV QRARQO DQ H SHUHQFHG VHDP DQ DQG

JHRJ WDSKHU EXWDOR D QDYDOR FHU 7KH 5R\ DO6 RFLHW QDQFHG
D @W H SDUARI WMH H SHGMRQ H SHOVHV EXWKH VKLS LWHOD
Z DV SWRYIGHG E\ VMH5R\ DOL DY\  7KH QDY\ DOR VHFRQGHG

HJ KW YH Z H®DWP HG VDLW DQG P DUQHV DQG HT XLSSHG VKH
VKLS Z VK DUAGBIY P XVNHW J XQSRZ GHUDQG RWKHUZ HDSRQU
0 XFK Rl VKH LOIRWP DWRQ FRABIFWAG E\ VKH H SHGIMRQ
SDUAFX@UW WKH DVWARQRP LFDO J HRJ IDSKLFDO P HWARURGRJ LFDO
DQG DQWKLRSR@RJ LFDO

GDVID & Z DV RI REYLRXV SROAFDODQG P Lavidd YDOXXH 7KH
GLVFRYHU RI DQ H HRAlYH VWHDV? HOW RUVFXUN  J UHDV®
FROWIEXVMG VR %MK FROWROR! VKH Z RUTSV RFHDQV DQG W
DELOW VR VHQG DWP LHV VR VKH RKHUMGH RI VKH Z RUT & RRN
FOLP HG IRU%IVDIQ P DQ\ Rl WH IMDQGV DQG MQGV KH
(GVFRYHUHGO P RMQRED $ XVWADAD 7KH &RRN H SHGIMRQ
@LG VKH | RXQGDVRQ | RUVKH %MK RFFXSDVRQ RI VIKH VRXVIK
Z HWMILD 3DFLF 2 FHDQ |RUVIKH FRQTXHWRI $ X\AMADAD

7DVP DQLD DQG 1 HZ =HD@QG |RUVKH VHW®BP HQWRI P LARQV RI
( XURSHDQV LQ VMH QHZ FREBRQHV DQG IRUVKH H WP LODVRQ R
WHLUQDWIYH FX@OXUHV DQG P RWARI VKHLUQDWYH SRSX@MWRQV _

,Q ViKH FHOWU IRARZ LQJ VKH &RRN H SHGIMRQ VKH P RV HUAM
@QGV Rl $ XWDAD DQG 1 HZ =HDMQG Z HH VIDNHQ [LIRP VKHIU
SUHYLRXV LOKDELVBQW E\ ( XURSHDQ VHWBILY 7KH QDVIYH
SRSX@MWRQ GLIRSSHGE\ XSVR  SHUFHQWDQG VIKH VXUYLYRWY/

Z HUH VXEMIFWAG VR D KDUK UHJ LP H Rl IDFLDORSSUHWIRQ ) RU
WH $ ERW LOHV Rl $ X\WUDAD DQG VKH 0 DRUVRI 1 HZ =HDDMQG
WH &RRN H SHGIMRQ Z DV VKH EHJ LQQIQJ RI D FDVIWARSKH

ILRP Z KIFK ViKH\ KDYH QHYHUWHFRYHUHG



$ Q HYHQ Z RUMH I DVl EHIH@WH QDWYHV Rl 7DVP DQID + DY1QJ
VXUWYLYHG IRU

\ HDW/ LQ VSBIQGLG VROMMRQ WKH\ Z HUIH FRP SOMA® Z LSHG RXW
VR VIKH @W\P DQ Z RP DQ DQG FKL@G Z IVKLQ D FHOWU RI & RRNOV
DULYDO ( XURSHDQ VHWBILY UMGLRYH VKHP R VKH UFKHVAS DUV
Rl ViKH IMDQG DQG WMHQ FRYHQJ HYHQ VIKH LHP DLOLQJ

Z LGBHDHW KXOWAG VKHP  GRZ Q DQG NLABIG VIKHP

A WP DWFD@ 7KH IHZ VXUYLYRW/ Z HIH KRXQGHG LOVR DQ
HYDQJ HOFDOFRQFHQWDMRQ FDP S Z KHUH Z HP HDQIQJ EXW
QRWSDUWAEX@W RSHQ P LQGHG P DWMRQDUHV WIHG VR
LOGRFWMQDVA VKHP 1O VIKH Z D\ VRI VKH P RGHLD Z RUTS 7KH

7DVP DQLDQV Z HUH LOWUKFVMG LQ IHDGLQJ DQG Z UMKJ
&KUMADQIW DQG YDURXYV (BURGXFVIYH WNLAMIVXFK DV VHZ LQJ
FARWHV DQG IDWP 1QJ  9%XVWKH\  UHIXVHG VR ®IDWD 7KH\ EHFDP H
HYHUP RUH P HDQFKRIE WRSSHG KDYLQJ FKLAGBUIHQ GRWMDM®

LOVAUHVWMQ @H DQG QD@ FKRVH VKH RQ® HVFDSH URXVM | UIRP
VKKH P RGHWD Z RUTS Rl VFLHQFH DQG SWRI IHW & GHDWK

$ @V VFLHOFH DQG SWRI IHW SXWXHG KHP  HYHQ VR VKH

DIVMUDIH 7KH FRUSVHV Rl VKH @WWZDVP DQLDQV Z HUH VHL HG 1O

WH QDP H Rl VFLHQFH E\  DQVKURSR®RI MWV DQG FXWDVRY/ 7KH\

Z HH GMHRWG  Z HLJ KHG DQG P HDVXUHG DQG DQDO® VHG LQ

GIDUOHG DUAFGN 7KH VNX@ DQG VNHBVRQV Z HUH VIKHQ SXWRQ

GLVS@\ LQ P XVHXP V DQG DOWURSRM®R] LFDOFREBIFURQV 2 QO LQ
GLG ViKH 7DVP DQLDQ 0 XVHXP JLYH XS |RUEXUDOMH

VNHBMRQ Rl 7U¢J DQLOL ViKH @W\QDVIYH 7DVP DQIDQ Z KR KDG

GLHG D KXQGUHG \ HDW/ HDUDHU 7KH ( QJ @K 5R\ DOZRAJ H Rl

6 XW HRQV KHG RQ VR VDP SGNV RI KHUWNLOQ DQG KDIUXQMO

. DV &RRNIV \KLS D VFIHQWF H SHGIMRQ SIRWFMG E\ D

P LOVDY |IRUFH RUD P LOVDY H SHGMRQ Z WK D IHZ VFLHQWAAV
VI2J JLQJ DARQJ" 7KDVIV @NH DVNLQJ Z KHWHU\ RXUSHWROVDON LV
KD® HP SW RUKD® IX@ ,WZ DV ERVK  7KH 6 FLHQWF 5HYROMRQ
DQG P RGHWQ LP SHUDOWP Z HUH LOQVHSDWDE® 3HRS®! VXFK DV
&DSVILQ -DP HV &RRN DQG ViKH ERVDQLWWRVHSK %DONV FRXGE



KDUG® GO XIVK VFIHQFH IUIRP HP SWLH 1 RUFRX@ OXFNGMW
7UKJ DOLQL

© K\ ( XURSH"

7KH | DFWIKDWSHRS®! ILIRP D @ H MDQG LQ ViKH QRUAKHLD
$ V@OWE FRQTXHUHG D @UW H IMDQG VRXVK Rl $ X\VWDID LV RQH Rl
KMRUY (V P RUH EL] DUH RFFXUHQFHY 1 RAGRQJ EHIRWH &RRNV
H SHGIMRQ ViKH %MK VBN DQG Z HWHLD ( XURSH LQ J HOHWDO
Z HIH EXWGLWIDQWEDFNZ DALY Rl VKH 0 HGLVMULDQHDQ Z RUTE

/ MY RI [P SRUBQFH HYHUKDSSHOHG VIKHWIH ( YHQ ViKH 5RP DQ

( P SLLH 6 VIKH RQO P SRUBQWSHP RGHLD ( XURSHDQ HP SLLH 6
GHUYHG P RWRI LW Z HDOK [LRP W 1 RUK $1UFDQ %DMIDQ DQG
0 LGG®! ( DWIHLD SWRYLOFHV 5RP HV Z HWHILD ( XURSHDQ



SWRYLOFHVZHWHD SRRU: & : HWVZ KIFK FROMEXWG QM
DMGH IWRP P LOHWDQA DQG VDYHV 1 RUKHWD ( XURSH Z DV WR
GHVROWA DQG EDUEDURXV VIKDWWZ DVQOAHYHQ Z RUAK

FROT XHUQJ

35. Truganini, the last native Tasmanian

2 QO DWWKH HQG RI VKH IVAHOWK FHOWU GLG ( XURSH EHFRP HD
KRWRXWH Rl [P SRUDOWP LAV  SRAWFDO HFRQRP LF DQG
FXQOXWOGHYH®RSP HOW %dHVK HHQ

DQG Z HWMILD ( XURSH J DIOHG P RP HQWP DQG EHFDP H
P DWHURI VIKH (2 XWWU: RUTB0 P HDQLQJ WH VE R $ P HUFDQ

FROWOHQW DQG ViKH RFHDQV <HWHYHQ VIKHQ

( XURSH Z DV QR P DWK |RUVKH J UIHDWSRZ HW/ Rl $ D

( XURSHDQV P DQDJ HG VR FRQTXHU$ P HUFD DQG J DO

VXSUHP DR\ DWVHD P DLQ® EHFDXVH WH $ VIDWF SRZ HW VKRZ HG
QMBI LOWIHVMQ KHP  7KH HDUWD P RGHUD HWD Z DV D J RGBHQ
DJ H IRUVIKH 2 WRP DQ ( P SLLH LQ VKH 0 HGLVAUDOHDQ VIKH
6DIDYLG ( P SLLH LQ 3HUAD ViKH 0 XJ KDO( P SWLH LQ ,QGID DQG
WH &KLOHVH 0 LQJ DQG 4 LQJ G\ QDWAHV 7KH H SDOGHG VIKHLU
VAULVRUHV VLI QL FDQWD DQG HOVR HG XQSUHFHGHOWAG

GHP RJWDSKLF DQG HFRQRP IF JWIRZ WK ,Q $ WD DFFRXQWMG
IRU  SHUFHOWRI ViKH Z RUTB HFRQRP \  7KH FRP ELOHG

HFRQRP HV Rl ,QGLD DQG &KLOD DARQH HSUHVHQWAG VE R VIKLLGV
Rl JREDOSWRGXFMRQ ,Q FRP SDUVRQ ( XURSH Z DV DQ

HFRORP LF GZ DU _

7KH J REDOFHQWH Rl SRZ HUVKLWMG VR ( XURSH RQO EHVE HHQ
DOG Z KHQ ( XURSHDQV KXP LODVMG ViKH $ VIDQ

SRZ HW/ LQ D VHUHV Rl Z DU/ DQG FRQT XHUHG @W H SDUNV Rl $D

%, ( XURSHDQV P ® FRQOWREBIG \KH Z RUTV HFRQRP \ DQG

P RWRI LW VULRY ,Q Z HWHILD ( XURSH DQG VIKH 8 QLG

6 VWAV VR HVIKHUDFFRXQWAG |RUP RUH VKDQ KDO® RI J GREDO

SUIRGXPURQ Z KHIHDV &KLODV SRUARQ KDG EHHQ WHGXFHG \R



SHUFHQW_ 8 QGHUVIKH ( XURSHDQ DHJ LV D QHZ J REDORWGHUDQG
J QREDOFX@XH HP HU HG 7RGD\ D@KXP DQVDWH VR D P XFK

J UHDVWUH VAQUWVKDQ VIKH\  XVXD@ Z DQWR DGP LW ( XURSHDQ LQ
GUHW WKRXJ KWDQG VWK 7KH\ P D\ EH HUFH® DQW.( XURSHDQ
1Q VKHLUWKHVRUF  EXWWD® RWAHYHU ROH RQ ViKH S@QHWYLHZ V
SRAMFV P HGLFLOH Z DUDQG HFRQRP LFV WWURXJ K ( XURSHDQ

H HV DQG @AMQV VR P XVIF Z UMWMQ LO ( XURSHDQ P RGHV Z LK

Z RUEV 1O ( XURSHDQ QI XDIHV ( YHQ VRGD\ OV EXLI HRQLQJ
&KLOHVH HFRQRP \  ZKLFK P D\ VRRQ WHJ DIQ LW J GREDOSUP DR\
LV EXLAWRQ D ( XURSHDQ P RGHORI SURGXFWRQ DQG ~ QDQFH

+RZ GLG VKH SHRS®! RI VKLV 1UWJ LG QJ HURI ( XUDMID P DQDJ H VR
EUHDN RXWRI VIKHLUWHP RVIA FRUDHUR! ViKH J REH DQG FRQT XHU
WH HQWH Z RUE" ( XURSHO VFLHQVIMN DUH RIAQ J LYHQ P XFK Rl
WH FUHGLW Vil XQT XHVARQDE ®1 VKDW LRP RQZ D\G

( XURSHDQ GRP LODVRQ UIHWKG VR D WU H H VMQWRQ ViKH

P LODY 6 QGX\WUD® WIHQWF FRP SGf DQG WFKQRM®RJ LFDO

Z ] DUGY  $ @VXFFHWI XODWA P RGHUD HP SLLHV FXOLYDVIAG
VFLHQWF UHVHDUFK LQ VIKH KRSH RI KDUYHWAQJ WWFKQR@®R] LFDO
LOORYDVMRQV DQG P DQ\  VFLHQWAW VSHOWP RWMRI VIKHLUMIP H

Z RINLQJ RQ DWP V P HGLFLOHV DQG P DFKLOHV | RUVKHLULP SHUDO
P DWHLY $ FRP P RQVD\ LQJ DP RQJ ( XURSHDQ VRGBLHLY | DFLQJ
$I1UFDQ HOHP LHVZ DV (&RP HZ KDWP D\ Z H KDYH P DFKLQH
JIXQV DQG VKH\ GRQOAG&LYLADQ VFKQRM®RJ LHV Z HUH QR G\

LP SRWIDQW &DQQHG |RRG |HG VRGBLHWYY WDLORDGV DQG

WKDP VKLSV WDQVSRWMG VRELHWY DQG WHIUSIRYIMRQV Z KL® D
QHZ DUHQDORI P HGLFLOHV FXUHG VREGLHY VDIRWY DQG

@FRP RWYH HQJ LOHHY/ 7 KHVH BRI DMMFDODGYDQFHV S@\ HG D

P RUH W.J QL FDOWR® LQ ViKH ( XURSHDQ FRQTXHWARI $1UFD VKDQ
GLG VKKH P DFKLQH J XQ

YXVWIKDWZ DVQOMMH FDVH EHIRUH 7KH P LOVDY
LOGX\WMDOVFLHOWF FRP S®f Z DV \WM@DIO W LQIDOR\  WKH
WAFKQRRI LFDOI KIW RI VKH 6 FLHQW.F 5 HYROXVIRQ Z HUH XQUSH
DQG VKH WFKQR®RJ LEDOJ DS EHVE HHQ ( XURSHDQ $VIDWE DQG



$IUFDQ SRZHW Z DV W’ D@ ,Q -DP HV &RRN FHUBLQO KDG
| DUEHWHAUVAFKQR®RI\  VIKDQ ViKH

$ XVADAIDQ $ ERWI LOHV EXWMVR GLG ViKH &KLOHVH DQG VKH

2 WRP DQV : K\ VKHQ Z DV $ X\WD@D H SGRWHG DQG FRBRQLVHG
E\ &DSVILQ -DP HV &RRN DQG QRWE\ &DSVBLQ : DQ =KHQJVH RU
&DSVILQ + XWHLQ 3DVKD' 0 RWH P SRUDQV® Ll 1O

( XURSHDQV KDG QR W.J QL FDOWMAFK QRER] LEFDODGYDQVIDI H RYHU
0 XVZP V ,QGLDQV DQG &KIOHWH KRZ GLG VKH\ P DQDJ H LQ ViKH
IRARZ LQJ FHOWUW VR RSHQ VXFK D J DS EHVE HHQ VKHP VHOYHV
DQG VIKH UIMWRI ViKH Z RUTE"

© K\ GIGVKHP .o LOGXWDOVFIHQWF FRP S®f EGRWRP 1Q
( XURSH IDWKHUWDQ ,QGLD" : KHQ %4IVIDLO BIDSHG IR DG Z K\
ZHWH ) WDOQFH * HWP DQ\ DQG VKH 8 QLVAG 6 VIVIAV TXLEN VR | RERZ
Z KHUHDV &KLOD @J J HG EHKIOG' : KHQ VKH J DS EHVE HHOQ
LOGXVWMDODQG QRQ LOGXWUDOQDMRQV EHFDP H DQ REYLRXV
HFRQRP LF DQG SROAFDOIDFVRU Z K\ GLG 5XWID Vb® DQG

$ X\WUD VXFFHHG LQ FBRVIQJ W Z KHUHDV 3HUWD ( J\ SWDQG WKH
2 WRP DQ ( P SUH IDI®G" $1VIAUD@ VIKH WAFKQR®JI\ R ViKH DAV
LOGXWWMDQOZ DYH Z DV IHDWYH® VP S® : DV IMWR KDUG IRU

&KLOHVH RU2 WRP DQV VR HQJ LOHHUMMDP  HQUJ LOHV
P DQXIDFWWH P DFKLOH J XQV DQG @\ GRZ Q WDLORDGV

7KH Z RUB UMFRP P HUFLDOWDL@RDG RSHQHG | RUEXVIQHW LQ
1Q %VDIO % © HWHLD QDVRQV Z HUH FUW
FIRWHG E\ D® RW/ NLERP HWHV Rl LDLORDGV

6 EXWQ VKH Z KR®I Rl $MD $1UFD DQG / DWQ $ P HUFD ViKHH
Z HH RQO

NLEBRRP HAHV Rl WDFNV ,Q VKH : HWAERDWMG P RUH VKDQ
NLBRP HAWHV Rl WIDLORDGV Z KHUHDV LQ VKH UHMARI VIKH
Z RUB VKHWH Z HIH EXW NLBP HAHV Rl WDLOQ @OHV  DQG

P RWRI ViKHVH Z HIH OLG E\ VIKH %4UVIAK 1Q ,QGID _ 7KH UMW
WDLORDG LQ &KLOD RSHOHG RQO 1O \WZ DVVEZ HOW YH



NLRP HAHV (RQJ DQG EXLAONE\ ( XURSHDQV & IKH & KLOHWH
JRYHUDP HOWGHWWR\ HG IWWKH |RERZ LQJ \ HDU ,Q WKH
&KLOHVH ( P SLLH GLG QRAWRSHUDWA D IQJ B LDLORDG  7KH DAV
WDLORDG LQ 3HWAD Z DV EXIOARQD 1O DQG IMFRQQHFVMG
7HKWDQ Z WK D 0 XMIP KRO® Wk DERXVWHQ NLARP HWHV VRXWK Rl
\KH FDSLVDO ,WZ DV FRQWUKFVMG DQG RSHUDWG E\ D %HJ LDQ
FRP SDQ\ ,Q WWH VRVDOLDLEZ D\ QHVE RWIN RI 3HUAD \AAD
DP RXQWG VR D P HDJ H NL&RP HAHV 1Q D FRXQWI VHYHQ
WP HV VIKH V] H Rl %4UVDLO _

7KH &KLOHVH DQG 3HUADQV GLG QRWDFN VMFKQR®] LFDO
LOYHQWRQV VXFK DV WKMDP  HQJLOHV Z KLFK FRX@S EH | HHO

FRSIHG RUERXJKW 7KH\ @FNHG VIKH YDOXXHV P \ VKV MGLFLDO
DSSDUDVXV DQG VRFLRSRAVFDOWUK P UHV VIKDWYRRN FHOUWUHVY VR
IRPP DQG P DVXWH LQ VKH : HWADQG Z KLFK FRX@ QRWEH FRSLHG

DOG LOVALDDOVHG WDSLGO

) UDQFH DQG ViKH 8 QLVKIG 6 VIVIAV TXLENG |RTRZ HG LQ % IVIDLQN

| RRAWAMSY EHFDXVH VKH ) UHQFK DQG $ P HUFDQV DQHDG\ VKDUHG
WH P RMMP SRUDQW/AIMAK P \ KV DQG VRFLDOWAKXPWUHY 7KH
&KLOHVH DQG 3HUADQV FRX@ QRWFDVIFK XS DV TXLEN® EHFDXVH
WH WKRXJ KWDQG RUW DQLVHG VIKHLUVRFLHMHY GLOHUHOW®

7KL H S@ODMRQ VKHGV QHZ @J KWRQ VKH SHURG | UIRP R

' XUQJ VKLY HWD ( XURSH GLG QRWHQWR DQ\ REYLRXV
WAFKQRAR] LFDO SROAFDO P LAV RUHFRQRP LF DGYDQVRJ H RYHU
WH $MDQ SRZ HWY/ \ HAWIKH FRQUQHQWEXLANXS D XQLT XH
SRWIQWDO Z KRVH LP SRWIDQFH VXGGHQ® EHFDP H REYLRXV
DURXQG 7KH DSSDUHQWHT XDA@W EHVE HHQ ( XURSH &KLQD
DQG WMH 0 XVIP Z RUT LQ ZDVDP LLDIH

,P DJLOH V¥ R EXL@GBHY/ HDFK EXW FROWUKRFAQJ YHUY VD@

VRZ HY/ 2 QH EXLEBHUXVHV Z RRG DQG P XG EUFNV Z KHUWHDV VWH
RKHUXVHY WHHODQG FRQFUHWM  $ WOAMVWHHP V VIKDWWKCHUH LV
QRWP XFK RI D GLHWHQFH EHVY HHQ VIKH V¥ R P HWKRGV MOQFH
ERW VRZ HW JWRZ DWD MP [MUSDFH DQG WHDFK D VP LU



KHL KW+ RZ HYHU RQFH D FUMFDOWMIHWKR@®@ LIV FLIRWHG  VKH

Z RRG DQG P XG VRZ HUFDQOQRWWIQG VKH WADLQ DQG FR@SWHV
Z KHUHDV VMH WMHODQG FRQFUHWM VIRZ HUJ LIRZ V WRUH\  E\

WRWH\ DV IDUDVWH H H FDQ VHH

;. KDWSRWIQWDOGLG ( XURSH GHYH®S LQ ViKH HDUD P RGHLD
SHURG VIKDWHQDE®IG MWR GRP LODW VIKH @VIA P RGHLD Z RUT"
7KHUH DWH VE R FRP SBIP HQVDU DQVZ HWY VR VKLY TXHWIRQ

P RGHWD VFLHQFH DQG FDSMD@P  ( XURSHDQV Z HUH XVHG VR

WIONLQJ DQG EHKDYLQJ LQ D VFLIHQW.F DQG FDSWDAMZ D\ HYHQ
EHIRUH VKH\ HOWR\ HG DO\ W.J QL FDOWMAFKQRAR] LEDO

DGYDQVDI HV :  KHQ VIKH VIMFKQRRJ LFDOERQDQ] D EHIDQ

( XURSHDQV FRX@ KDUDHW W DUEHWHUVKDQ DQ\ ERG\ HOH 6R
MLV KDUGO FRIOFLGHQVIDOWDWVFLHQFH DQG FDSVD@P IRWP ViKH
P RWIP SRWDQW®BL DR\ VIKDW( XURSHDQ LP SHUDOVWP KDV

EHT XHDWHG VKH SRW XURSHDQ Z RUTS RI ViKH VE HQW U
FHOWUW ( XURSH DQG ( XURSHDQV QR GRQJ HUK® WMH Z RUEE EXW
VFLHQFH DQG FDSWIDODWH J IRZ LQJ HYHUMARQJ HU 7KH YLFVRUHV
Rl FDSVD@P DWH H DP LOHG LQ VKH IRARZ LQJ FKDSWU 7KLV
FKDSVMULY GHGLFDVMG VR VKH GRYH WRY EHVE HHQ ( XURSHDQ

P SHUD@VWP DQG P RGHUWD VFLHQFH

7KH 0 HOQDAW RI &RQTXHWV

0 RGHUD VFLHQFH RXUVKHG LQ DQG WMDONV VR ( XURSHDQ

HP SWLHV 7KH GIVFLS@QH REYLIRXV® RZ HV D KXJ H GHEVWR
DOFLHQWVFLHOW. F WDGIVMRQV VIXFK DV VKRVH Rl F@WLFDO

* IHHFH &KLOD ,QGID DQG ,\MDP  \ HWW XQLT XH FKDUDFU
EHJ DQ VR VBNH VKDSH RQO 1Q ViKH HDUD P RGHUD SHURG KDQG
1Q KDQG Z LW ViKH LP SHUDOH SDOVIRQ Rl 6 SDLQ 3RUXJ DO

%dIVDLO ) IDOQFH 5XWID DQG ViKH 1 HKHUDQGY ' XUQJ VKH HDUD
P RGHWD SHURG &KIQHVH ,QGLDQV 0 XVIP V 1 DWYH $ P HUFDQV

DQG 3RO QHVIDQV FROWOQXHG VR P DNH [P SRU/BOWFRQME XVIRQV
VR VIKH 6 FLHQWF 5 HYROMRQ 7KH LOWI KW RI 0 XV@P

HFRQRP MW Z HUH WXGLHG E\ $GDP 6P VK DQG . DUD0 DU
WHDVP HQW SLIRQHHUHG E\ 1 DVIYH $ P HUFDQ GRFVRY/ | RXQG



WHUZ D\ LOWR ( QJ @K P HGLEDOWM] W DQG GDVID H VWDFVMG | LRP
3RO QHVIDQ LOIRWP DOW LHYROMRQIVHG :  HWHALD DQVIKLRSR®R]\
YXVWXQUOMH P LG VE HOWHVK FHOWU  ViKH SHRS®! Z KR FRADMG
WHWH P \ UDG VFLHQWF GIVFRYHUHY FUHDWQJ VFLHQWF
GLVFLSQOHV LQ VIKH SURFHW Z HUH ViKH LX@QJ DQG LOVMEBIFWDO
HOAV Rl VKH J REDO( XURSHDQ HP SLLHV

7KH ) DU( DWADQG VKH ,MDP LF Z RUT SURGXFHG P LQGV DV

LOVA@D] HOWDQG FXURXV DVVKRWH Rl ( XURSH + RZ HYHU

EHVE HHQ DQG WH GLG QRWSURGXFH DQ\ VIKLQJ VIKDW
FRP HV HYHQ F&RVH VR 1 HZ VRQIDQ SK\ VIFV RU' DWZ LQIDQ

ELRGRJ \

7KLV GRHV QRWP HDQ VKDW( XURSHDQV KDYH D XQLTXH J HOH IRU
VFIHOFH RUWDWKH  Z LG RIHYHUGRP LODVA ViKH WXG\ Rl

SK\ VIFV DQG ELR®RJ\ -X\WDV ,MDP EHJDQ DV DQ $ WDE

P RORSR® EXWZ DV VXEVHT XHQW® VIDNHQ RYHUE\ 7XWNV DQG
3HUADQV R P RGHWD VFLHQFH EHJ DQ DV D ( XURSHDQ VSHFLDOW
EXWV VRGD\ EHFRP LQJ D P XU HKQLE HOWALSUMH

: KDWRUW HG VKH KMRUFDOERQG EHVE HHQ P RGHUD VFLHQFH
DQG ( XURSHDQ LP SHUD@WP " 7HFKQRARI\ Z DV DQ LP SRUBQW

| DFVRULQ ViKH QLOHVMHQW DQG VEZ HOWHVIK FHOWUHY EXWLQ VIKH
HDUW) P RGHUD HWD MZ DVRI @P VMG LP SRWIDQFH 7KH NH\ | DFVRL
Z DV VMDWIKH S@QWWHHNLQI ERVBOMADQG VIKH FRERQ\  VHHNLQJ
QDYDOR FHUVKDUHG D VP LODUP LQGVHW %R VFLHOMMADQG
FROTXHURUEHI DQ E\ DGP WQJ LI QRWDQFH 6 VKH ERWK \VDIG ()
GRQOANQRZ  Z KDVIV RXVWKHUH 07KH  ERVWK |HOVFRP SHABIG VR J R
RXWDQG P DNH QHZ GLVFRYHUHV $QG WKH\  ERVK KRSHG ViKH
QHZ NQRZ ®1GJ H KXV DFT XLLHG Z RX@ P DNH VIKHP P DWWV R
WH Z RUTE

( XURSHDQ [P SHUD@P Z DV HQWHO XQAN\H D@RVIKHULP SHUDO
SURMIFW LQ KDMRY



3UHYLRXV VHHNHWY Rl HP SLLH WQGHG VIR DWXP H VIKDWHH\
DOHDG\ XQGHUAMRRG VKH Z RUT &RQTXHWP HIH® XVUIVHG DQG
VSUHDG W K HYHZ RI VIKH Z RUG 7KH $WDEV VIR QDP H RQH

H DP S® GLG QRWFRQTXHU( J\ SW6 SDLQ RU,QGLD LQ RUGHUVR
GLVFRYHUVRP HWKIQJ VKH\ GG QRWNQRZ  7KH 5RP DQV 0 RQJRY
DOG $] WFV YRWDFLRXV® FRQTXHUHG QHZ @QGV LQ VHDUFK R

SRZ HUDQG Z HDOK & QRWRI NQRZ ®1GI H ,Q FROWDWW ( XURSHDQ
P SHUDDW VHWRXVWIR GLABDQUWWKRUHV LQ VIKH KRSH Rl REVILQLQ]
QHZ NORZ ®IGIH DBRQJ Z WK QHZ VMLLIVRUHV



