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7 KHFRIFHOQ\KDVXHOKHAVPXWRQR Z RP H)DOGFRP SXMY DUHERWYHYHSE DL CERXW
P RUH\KDQZ RP HQDQGP RIHWDQFRP SXAMY - RP HQVIFFRAM\R\AHFHDQGHILGHHIQ) KD/
KARUFDD BHQEGANHGE. SUMAFHDOGAVAUP LADARY + HHZ HDGAMHWARXUAHVR H FOMRQ
GHMP IGGQRE XGVWWDH-E Z RP HFQRWEXVE Z D VR \MQNQ) WD DNHWHP UOREDAR
NRLQLQ 2 XUFHQRBOKHLY MKDNANXOCCFRHWAR HYHWHP RWEDUE HBP HOVR FRP SXUBIRD
UM DQHEMRP RRILFDOSOUDDP  CFAHBWY \WHYDIGW R P XAS®1Z D VR NRZ1Q) DG
WICONCQ)

- WK\ DWHWNRQZ HILQG RAYHYH/DAKHP HAMY SRQAR \KUHH HEIMMP RERILFDOFKDEB /AR \WH
KHIHP RQ R \KHIEWWERM RUP DO DQG G LFDCDV\KH SUYLBI HS FDGRQLOVALHQWLE WWRXIKW7 KHI LI
R \WHHAKDDQIH/ARP HY/IURP Z WQI HP LQWYAKROWKLS + HIH \WHFDORQEDOW®! CEERADGG
KB GUYHD LVDXRADAMSZ W SRZ HUDQGHDNP  DQGZ WK \KHVRADCFROWKANROR \AHFHDQG
REMARYW DV/P DO

$ VHREGHOBRQIHARP H/IUWRP \RADDAHHINVZ KR KDYHXQGHP LCHSWHSUMGBIHGWBMVR
FOERQADY D VR NRZ 1Q) WURXI K WHUMKAH/R VAHQWLE DG P DKHP DWFDCSIIANH 7KH \KRZ

XVKRZ Z MIQOER DRUIH/\KHHLYDIUWDAGOR  WLCNQI \WDAERHY (RARVSHRWH FDIRQDUGKRZ
RAMY SHRSHILQWHUNWKHY/DQGZ RINSOHP DNHYHY HITHARMHXVHR DARZ QW HDUK

P DKHP DNDOMKNGQ) YHY GIHTHHOVURP \WHCEWAEDRANDQG | RUP DCP DRIWKH. Z HIHVIXI KWDAAKRRO

$ AMRIKIHZ P HP EHYR \KVFARP P XQW P DNHDGUHRAWRQGHAMRQZ M HP LQVP \KHIHLYD
FROYHJHFHR LQMBRMOOIOH/ D UHYDDDIRQR \WHFRIFUM 7 KHHPKDIBQIHAR WH

GRP LOQABIMMP RBY\  DUHLQMIBRMDTD DAHWYHDQG SRINFDD \HD FROARXY $ \WULGFKDIBQIH
P RWAR WD SURHQIVLWHD D/ QHAMBCDQG\WAKQEDD, WA/DRKDEBIIHI URP Z WKLQFRP SXBANRQ D/

Z KHOWHP DYHIFNO CAQRK Z W IWILFRQE LQMIDFHP DEHIWEG DI DOQXMWWHHBXSEQKHS, %0
SHYRIDCFRP SXWMU 7 KDAKHFRP SXMUMKRX@ EHDQDD LQWHUHYDODMRQR \WHFRFUHMKDY/D
FHIRIQLURY  LQERW \WH SRSXOUDQG WHKQFDORXOXUA/\WHIHKDY EHHQ DM WP DIF FRQKRIROR
\KHFRP SXWUDV\KHXGIP DMHP ERAP HOAR \KHIEWERADGG | R P DOYSXWHFRP SXMUVLQMIBRXED
SHYRDDW KDVORMHMGH &RP SXMY SURNGHDFRQM WRUWHGHHERSP HOWR FRIFMMMON.GQ)
: KHRZ HERN D/SDMFXQURDAH/R LQAYIGOY SIRIUP P QI FRP SXYMY Z HVHHDFRAMMDQG

SHYRDOCSSURAK R P DRMUDY \KDAXQVLQR FRQ CANZ DK BAREDKHSZ D VR (RQ) WIQIVZ WIQ
\KHFARP SXMUPXAMUH 7 KHSUIDAFHR FRP SXAMQY SIRVGH/VXSSRWRUDSOUDDWP \KDAVG-HGE

IWARADCFROUKANRD
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( SMAP RRILFDCBOUDDAP  DG\KHS HYDODIROR \WHERFUAM
6 LCAHWH SO 1P QJHR WHARP SAMIULVWWDAR DEILHIOP OFKI(H DIGM(AHSIRIWP P LQY LV

\HHQD/DWHKQFDCDQG P DAHP DIFDCCRMW \WHH IMMIPHR DQ \MQJ EXWDQ DIDO W CESURTFK 1O
\KLDJDP DNH/DGUIP DIF DIXP HQVRUSOWIDP  YXVHKHFRP SXAMVP RWNSHAL LE FROQUEXWNRQ\R

\KHFUMIXHR FDQRQFDOWMBY G-BHIB/RQVRP HKLQ) P RUHIXQEP HQBD 7 KHFRP SXRUMEIG/

EHE L[ WOQGEHE HHO\WHZ RGBSR 1 RUP DO WP VDG SK\ IFDOKMQIV LVKDV\KHCELOA VR P DNHWWH
CEVAERWARGFUAM , QWH\IP SOMAD/H DQREVAWP RYLQ) RQDARP SXMAFUHHDP LIKWEHCH LGHSE
\KHP RWWRIP DCR X®VDQG\R EHINHDFROAKFNQ SXUHP DRHP DIFY EXWDAKH\P HWP HLIW/
YIME®! DB RWWBQILE®! DQGDIRZ VDVHQHR GUHRANP DQSXONRQ\WWDARD \KHHIPXOMUHS

P DKHP DNADQFDQ! HIQWDAMRIO RP DO WPV VHH' DIV + HIK 30HW D 7KH

FRP SXMUKDY DWHRUHNFDOYRADNRQ VR BUQ) WH SKIRARSKIFHDOERZ QR HDWK

© KBIP D) FOQHP SDM] HZ KHR&DURD: LA DQGHAUEHY/SHRSBIP INGQJ  FRQM DD P RIDD
G-RAMRQ/ \ RX FOQFDWY RXAYHD DG CFHXAQEIRH/IQWHA! T HHOARDY \WHHLYP RIHR DSUREGP
Z KHYSHRSBIW \R JHAFBRH\R Z KDAMWHHY ENHWR GR VALHIHLO D VB KDABHVRV WBQELS QRIRQY/
R REVAMW ( YHDQ) R . HIBU GHAUEQ) \WFK DVIVBILOWHZ RNR JHHNAW/OEDD

0 FEQQRN CRAV\KDAKLYVWH GWIFFRWEBIDSFWR DVAHMNW UHDIRQKLS \R DM

. HBU © HEHIHYHWKHLY WKW SHIRDICSSURSUDIROR HEMAP RRILFDCSOWDDP 1O

VAHFHUHNXLA/ DAKHTP MAKD/Z HIHAFRHRWHH SHIHFH/R DO( IOMMORUDO F&.QQRANRUD
60D 96NV RX FOQLP DILGH\ RAHD LOWHSOFHR DSURIWEP P HUP RIHHDI® \KDQLQWHSDFHR D)
( LOXMOQ $ QGZ KHR\ RX\ RAWHD SIRIUP  DQCAMW Z MQWHUHRK R HYHY RH \ RXFDQ

H SHIHFHWHG UH\R Z KIEK \ RAUMMBIR \RYLQ) GILFDOSLREGP VIVYHY P XK\ RXURZ Q

, QUL FKTBMU Z HXVH\WWHFRP SXAUDY DQLQIMKP HQVRUREVHYLQ) QLI HIHQAMBVR \AHQWLE
\WRXIKVWIQG GHYHBSLQ) FDARUHYIRUDQDO] L \MHP @ HILQG\WDVERMGHVEHQ) DORKIRXIK

Z KIFK SHYRDOWVBY FOQEHVHHD IVVDOR DSUMBIHGP HAXP |RMHJIURZ \WR DEMIDMHYREH/
IQGDIY) Z W WHZ REBR | RUP DOX WPV $ I\WMUSURHRIMY FDAVIQZ KIFK \KHARP SXMIMHYHVDY/
DOH SUAKLYHP HIXP | RUSHYRIDOMVGBY Z HWDWRWLYP RI\GHRX@IYHWHP H $ VDFOWHJIRJ
SOUDDNF LG-DV \WHFRP SXMUKR®/WHSURP VHR FDED] L) AKDQIH QRARQD Z WKLQFRP SXBIRD
EXWOQRXUPXOMUHDADLIH

-
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&RQIGHY MD DI HOU+ DUYDLG WNGHQANQDQLQARGARY SURIUP P LQ) ARXUH / MDKDG

| HOUHG\KDAKHZ RX@ | LQG\WHFRXWHGL | LEEX@EHDXVH\KHLYDSRHWV JRRGZ W Z RB/ RV

QP EHY %MWM HWR VFROQ) \MIFKHYZ KR KOG LOUMMG\WDAP DXHP DIFVLY DO XDIH \WH
FRP SXWUKDYP DGH/ MDUHDE R UHFRQUGHWH SURSRMIRD DG Z WK VKHUFKDUERML] DARQR
KHYHD D/ARP HRQH EDGDAP DX / DDMBWNG Z HD\KUBUMVHG\R | LQGKHYHD HDIO® LOFRP P DGR
\KHFRXWHP DRUDOYSMDAKRH\MP  SURTURWHG\KHUOAERE® GAGHGWDNKH KDGVREHDGL I HHQWV
NQGR SHYRQZ W \KHP DFKIGH  6KHFRX@ QR BRI HUUAMMAD SUIRAKUHR KON LQ Z D VAKDAZ HH
QRWHURZ Q 6KHZ DVIQWWRXE®B! EXVWHIGL I LEXOV H SIRMHG DWHIWW. GRADZ HINGHW + HJ

JUZ 1Q) VHQHR DIHDMRQAGQRMM [URP DLV \R FRSHZ M SIRIUP P LQ) EXWURP KHU
CELOW \R KDQGBIMQDZ D \KDNEP HLQR FRY QRVZ LK \KHFRP SXMUPXEMUH\KHKDG HOMUHG

/ \WDZ DQM\R P DQSXOMARP SAMJGQIXDIHWHZ D \KHZ RUNZ W Z RB/D/AKHZ UMM/DSRHP
7KHH \KH\D V \KH THHYKHZ D 1URP RHZ RG\RDRKH \FXOWY WHZ KRB :  KHQ\KHZ UMW/
SRHY / WDH SHUIHFHV@QI XD HD/MBQSDUHIMKHNGRZ VVZ KHHDIDAKHHDBP HOVDUHDAAYHY

SROANQWHGYHBERSP HQARR KHULGHDY 6KHZ DOV KHIUHDMRWKLS VR FRP SXWMUDIQ) XD HW BH
MP LW WBQSDHNV: KHWKHEX@/ QLU HSURIWP VVKHSUH HY/ R Z UM KHURZ QWP DB EXLC@HQY)
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( SMAP RRILFDCBOUDDAP  DG\KHS HYDODIROR \WHERFUAM

EGAN  SURFHEXUAY HYHQWWRXI K \KHFRX @ XVHSUHSDANDIHG RHVI URP DSIRIUP @ELDY  \KHUAHQV
\KHOMUVRSIAW + HMIFKHY FKIGHKH LQMMY WDAHIGHP DQG | RMBQSDHA VP INQJ KHJ
Z RONP RIHQLILEXOV DDSHYAYHIY LQNMIY) WDAKLYLYZ KDAMENHY | RUKHAR | HHOFRP | RMEEG
Z WK FRP SXWMY/

7Z RP RQKMVIQR\WHSIRIUP P 1) FRXAYH / MDVH | RIW\R\KFAHHG Z HHQR GRQIHUG ARG \RZ DB/

W LQ) \R | HHOFRP | RMBE®! 6KHKDGEHHQWG\WDMH WKW D \RGRWLQIVZ DAR FRQARD

SIRIUEP \WURXIK SOQQQ) DOGEDAN BR Q) WHWRKQTXHWWDABIV\ RX H SERVWRSCAW \R SOQ

\RP HAKLQ) @UIHZ IWRXWRZ 1Q) LQDGYDIFHKRZ \WHCHBYZ L@EHP DIHS / DMDUFRIQ] HG\WH

YOOHR \WHHWKQTXHY | RIVRP HRHHIH 6KHWIKIJ GG DI DIQWKMQ) \HP D/AWHWEMG) SRIOV
|RUKHUGDQQ) / WDHIGHGXS DEDQERQQ) WHILJKWARQ) \MQIV \WHUZ D DQGOFA-BWY \KH
LGHYMIE®I DIHDARYI URP KHUZ RIN | W2 DV DALY SRIQAKDNKH FDEBG KHUH | RIW\R BHRP H
DRMUNQGR SHYRQZ W\KHP DFKUGH KHJ GRAP HVADM)\  DQG BH DOWR LOUMAWKDAKH

FRP SXMLY MWDVRRO ,\WQRKLQI PXFK \KHVOG  MWDVRRO

$ FOWP DM 5 REQ LVDSIDQWAS RELQH STIQ/KDNKHP DAMYKHIP XME B\ SHIHAMY \KH

\P DIBVWOWBIEWR SIHHY DOG\WHOEX@Q) XS 6KHFDQGRBURI U/ XQMDKH XQEHIKBZE/\WH
GHEYR HIFK \P DSOS RALQLYKDSSIHIZ KHQVKHXVAVAKLY WIHG DOGWKHP HKRG Z W \KH

FRP SX\MU SO LQJ Z W \P DOFRP SXBMRDCHDBP HQVD/AWRXIK \WH. Z HIHQRMYRUP XMEDOSKUDAY
/ INH/ VD VKHLYI VRDAMG Z W EDRN ER] 1Q) RUXNMQ) SUHSIMDIHGSIRIUP V 6KHVRR Z DARGSKHJ
ZD ZD/ZWRY , RGP\ \MFKLQ) |HIBZ , Z DQMG\RVEINH IVDODSDWDIGKH@XIKHEDAP H + H
\OGIVZ DVDZ DXMR \IP H WD RX \KRXGMWEDGFN ER - \WDW RX \KRXGBQWARQ XVH\ RXAHD Z W
Z KD/Z D/JRQ) RQDADNBZ BYHD

/ \MDDQG5 RAQFP HR\WHSWRIUP P 1Q) FRAYHZ W D LHM/ERWRWEHRQILQ) | HOUQ) \KDN
\KHFRP SXMUBHRQI HG\R P DBIKDANHY Z KR\RRN \WHP CFKIGH/DQGP OCH DZ RESCSOW  DQG\WHU
H SHIHFHVIQWARI® \HYHG\R P DNHP DWLYZ RUH  $ GRRXIK LP DILCDRYHDQGFOH X@® GALIGHS
\KH-+ DLYDLS FRAUHVEXI KAKDAKHHLYRQD RHUIKWZ D \R CBSURDAK \WHARP SXMJ DZ D WDV

HP SKDM HVFRQUROKURXI K WIKRXMUHDOG SOQRQ) 7 KHIHDHP D YLLWH/AR WKLY FRP SXBIRIDO
DESURAK IWAHBEQD P DNHAHRHZ KHDAYIAQ) WHOERURQD@UHSURIUP P LQ) SURRW EXW

/ MDDQGE5 REQKDYHLQMBRXYOOWBY DAZ DUZ LW W MDD VAKHKDY \MEHGKHYHD LQRD
QAlIHHMQGR SHIRY IOREMRSHIRP  DG5 RAQWD VAVKHKDVGOWHG\R. |DNHLIW $ GRRXIK
FRNZ RP HQDUHCEGIWR JHAIRRG JUDGHVIQWHUSURIUP P LQ) FRXWH WH UHBURHQVDXDOWVR
\WVZ DU RN G ZKRWH DHIQR GHMR\KARHG

, QWHUUASRQHDG\WWHUGH HOH / WDDOG5 RAQDHRMERH ,QDWYH  ZRP HOP HP EHY
R DOFOCFRP SOMMRAHVIGFOGG  ZKR FKDQIHG\WHUMMBIVR VMWWKHI DIKLIRD Z KHDWKH
EHIDQWIQMIFVWZ M\WH R 1LADD FRP SXAMUZ RS, JRAP\ Z UMV\@SSHEHRXIK WP HVDQG,
FKDQHGP\ ZDV \D VDFRBIHWYGHNVRUZ KRP SIRIUP P LQ) RQKHU0 CHQRWK Z D/DSUYDM

SDMRQXQMDKHHIMIHGO ,7 7KHFRWR XK ZUMWNDBS Q) VKUK 2 QBRLQEGDOBYHD
\UBOAVZ DAMS VHD P DJHHIRAHS 2 QWHVRADOBYHD WHHRP SAMUPXAMUH LY (DURZ H5

6XPK FDWDBMAY DUHXQQHHADY 7 KHFRP SXWUFDQEHDSIM@HULQDIWDAAYHYW R UHIDMRQKLSV
7KHARP SXWAWULYDQH SURKLYHP HAXP WDWAL HHABHRS®IFDQP DNHWHURZ QLOWHURZ QZ D,
U/AXVEHRSBIZ KR Z DQVWR DESURTAK \WHFRP SXYMULQD QROFDGRQFDD \IMBIDUHUDLHD JLYHQ\KH
RSSRWMQW\RGR\R 7KH DHAVFRXUIIHGE \KHGRP LADQWFRP SXAURX@MUH HERTXHQ® H SURWHG
IOWHIG-RRI\ R \WH+ DYDGARAUAH / INH/ MDDQGS5 RALQ WH  FDQSDNVDFRXWHRUSDW DWWV
7KH DHQRWRP SOMUSKREF \WH GROWHG\RME [ D BHFDXAHR | HURUSDQF 960MH DH
FRP SXWWUUHIFHOA7 KH Z DQARME [Z D BHFDXAHWHARP SXMUKD/ARP HVR' W P ERT] HOQDIHD
ZD R WMIONQ) 7KH GOQWRIHE $ QG\WH GO NS DRHWIQGWUGFH 2 HR W

WX P SRP VIVKHOQIXDIHZ W Z KIEK \WH GHADT] HWHFRP SOMUDAKH G \WHSRMELOWV R

KWB ZZZ SCBHYVRJ DMWFRY ( SMMP RRILFD3 UMW KW O



( SMAP RRILFDCBOUDDAP  DG\KHS HYDODIROR \WHERFUAM

XMQ WAHDIYHD 5 HDOKRZ / DDA MHGIWDY MMAD WWRO

7 KRHWASRQA/EHIIQWR\KRZ KRZ GVAUP LADNRQLQWHFRP SXAURXOMHVENA\KHIRP R
QVAUP LODINRQ DI QWS MAP RBILFDORUHQBIRYY P RIVINQI® DI CIQWWKH DSSURDFK SUH HIMHG
B / MDDQG5 RAQ

-
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/ WDDQG5 RAQ\KDUHDSUH HUHS WIDAD\ | RURIDQ] LQ) Z RUN DQG D SOMFX@UP DQGHUR LGHQW LY
Z WK FRP SXVBANRDCREVIAN 7 R FCBMUHWHQL | HIHFHERE HQWHP DOG\WHULQWKRRLY Z H
GHFUEHDFRP SB] R DMEEX\WV D CBSURDAK \RNGRZ GEIH \KDMIFRP SDARAHYHIDOEP HMRYY
R QIHHFH : HLRDM\E R CESURTFKHAKDNHYHLWLG-DONSHY \WHRIANFDCSUMP VVURXIK Z KLFK
\RVFHMP SO IHGSIRWAMRQ/R P RIHFRP SBf WDDMY / MDOQG5 RAQXVHD \RIWISSURFK DG

\KHLQXKARY LOWHUFRXYHDHHIRADILQ) WHP \RX\VHD KOG RH

2 XUPXOYUH\MIB/\R HDOMVR VZ WY | HP LQGHDQG | HP LQGHZ W XQAHQWLE DG XQAVASIOHS
© K XVHDWP \RVWKDWP D BHILQWHAVAWRQR Gl HHIHZ W DGHYDDDMRY YHDHWR

UH XVHWHZ R GZ RX@S EHVR CFRHBWKH GHYDDDIRY 6R W/DJIRRGZ RGIRUDI ®f LE®IDIG

QR DUKIFDOM®! RSHOWR\WHH SHIHFHR DFRVHARQGHANR)Z W WHREMAAR MG 8 Q) LW
JRVDRY Z W LQAMMY RQQHIRIDARY UHDMRQKLS DG DABFKP HQADV/FRIQMYH YL 2 XUIRDD
L\VWHUHYDODARQR WDAWRDD GHLIWDMSFDMRUHY ©  HER QRADUI XHWDADOTEBIWLQNG) LV
QRWVRWZ HH SBUHZ D VIQZ KLIFK \R WW/D YDIG DESURTK | RUP HQDVZ HTDVZ RP HY LQVAHFHIW
Z HOD/\WHDW

+ DG DQG\R VIHP RIHWDQGL I HHQASSURTFKH/AR FRP SXBIRY 7 KHSKUDHHSMMP RERILFDD
SOUDDP  IDKHAKDY | RUH DP SB FRP SMEMRDOSOWIDP  XQEHYFRUA/\WHIHHDDWV R WH

LWKHY 7 KHFRP SXWMUI RUAHY.J HIHDOTXHWNRQY CERXNQMIBRXOOWNGIVR UAYHDCDQHYHY A | DFH

( YHOVAKRRORRP QLI HIHIHVIQKRZ FKU@BHISIRIUP FRP SXMY UIVHLKHAKDARP HXS LOD

P RIHIEVEFWVRIP LQVKRDW® GHEDM/CERANAHQINLE REVIRRNWY 7 KHFRP SXWUP DNHYLGHDVDERXW
DEMDAYHVAHQWNLE YREHVP RUHFRFUHAMDQG \WHH RUHP RUHCSSURSUDMEHFDX\HZ HFDQUHDM

WHP QRARD \RWHVAHIFHR \WHVAHQIAV EXVWR RXURZ QWMAQNGQ)

2 EVHLYDIRQR \WH\R VEESURTFK \R SURIUZP P LQ) FDEYLQR TXHWARQ GH-SD . HHIKHG DIRAMP SWRQY
CERXMWHFODWI LFDMRQDQG YODHR GlIHHQZ D VR NJRZLQ |, VWBURVIGVH [P SBVR \WH YDIAW
DOGSRZ HUR FRAMMMAN.Q) LOVIWDMRQNAKDADHWEAWR DD DXXP HG\R GHP DQG\WHCEVAERW, W
\XSSRWD SHYSHRARYH\KDAHGFRXUDI B/ GRNQ) | RUSW FKRERI LFDCDQG LQMIBRNDOGHYHESP HQV

Z WQ IDKHDQEH RIG WHFRQFUAM DQG\KI I FMH GHHG | RUFRHULOHXM DIRQR \H
QAYHMW R Z D VIQZ KIFK \WHP LQGFDQXVHREMRV IDKMHWDQWHUXOVR GILE\RMQNZ W

7 KHLG-DONSLFDCKOWS DQG VR WISSURTFRKHY DHHIFK FKOUERMU HGE\ DFOMMUR DMEEX\WY 6RP H
LQYRYHRIDQ] DARQR Z RN \WHKDUBY SUH HUCEVAERAKQN. Q) DG\ WP DIF SDQQQ) \WH\R'W
SUH HID QHRMDIRDOCSSURTAK DG FRFUHMIRP VR UDRQQ)  RKHUDMIEXM/FRIPHODWHN.GG
R UHDMRQKLS \KDARH\KEMPANVRIP V/Z W FRP SXBNRDCREVAN + DUGP DXMY LVAKDUIRMY HGE D
QAMBFHGMIGRH \RW DXMY B DFRHHIMR REVRV

+ DUGP DAY LY URRIDQAZ LK \WH (RI LFDCDQG KIHIDUAKLEDCHBP HQVR! \WHWWDAWRDOFRQMKAMROR
\AHQNIE P HKRG 6RWP DWMY KDVDEZ D VKOG IWSOFHIQWHAVARXWHR WHOWDQGKD/DZ D V
EHHDJ@P SHELQWHDARELRI ISKIFDY UMGIVR \VAHDIAV 2 QD WHFHQ® KDVIMIDGHSDFDGHP LF

UHRIQWRQ DY BRLQM UDCHBP HOAR VAHQNLEF SUTRNH
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( SMAP RRILFDCBOUDDAP  DG\KHS HYDODIROR \WHERFUAM

© KHQZ H\VD. WD/WDLG DGR VESSURTFKHY DUHLGHDONSHY Z HVL OKDAQEYIGONY Z LOHTRP
FRIRP \RHWHUH DA® DOG\WDNRP HZ L@EH\R I DUIURP ERK\KDAWA/LP SRMEBIVR DAMIQD
WSH , QRKHIZ RB/RXUFRQMNRQLY GRAKD/WHDMEEX\W LQ D FOMMIDHH DA® FRUHDMG EXW
\KDNOFK DBSURDFK KDVIQMIDOFRKHIHR. LOWWHZ D \KDAD WEE®I PXAMUHLY FRAHIHABR 1 RU

H CP SBI FRHMM\R REVRV\MIG/\R\XSSRVYD FRFUHMWGBIR BDRAQ) DS HHEFHIRDMQ)
REMPMVRWLON Z W DQG DELDY DI IQWAKHCEVRERWR P XGHWDAP DIQEIQUDRQDAD AMBFH| URP
LWREMFW & RMHYHD  DQWEGRHE UHIDRQKLS Z LW REIPW\XSSRIWDQDDOW XGB! DQGSDOQ
RUHQMGVIVG! 2 XUWHRUANFDOFRMPMUHIV\KDAGHI UHR - FRVHIHWAR REVRV KDY GHYHBSP HOED
SUPR  IWARP HVI LLIXV7 KHFKL@S | RP VDS LP DORUGMBQAHDIMROKLS \R\WHZ REGR \MQIV 7KH
\WGHR \RXVHWH CEWERADQG DD WF RUFRQFUAMDQG GHI RADMRCOWMVGIR \MAONQ) | RTBZ V

YANDIKRXI K FRH AW \R RENRW | DYRY FRQM \XYDCDG DARADIR BOWMBVR ZRIN WERHVQRW

H FOGHWHSRWMEONV R XMQ) DKIHDIFKIFDORH 30@QQQ) VQRNDZ D VERH SBHWMRQR SHIRIO
VMBI, WHBQEH OFTXUWHS DV DWN@VRP HIY Y BHFDXAHIWY (HHEHG\R JHADNBRE (RQH \RP HIYY HVD/D
| CADGHWR KLGHUWDKHMDOQH SHWLQAIGDDNY

7 KXV \WHHBP HQVR  HORK FOMMUDUH CRAQYDUCEDO DARADMSG Z LW HRK RKHU MIODXBW DUHWH

LQYDUCE® DARADMGZ M JHIGH 9YXNQRXURBVHYDIRQVR SHRSBIGOLQQ) \RSUIRIUP Z HKDYH
| RXQG DQ DARADINRQ EHE HHD JHQGHUDQG CESURIFK \R SIRIP P LY ;- KHDSHRSMIDWHI BHHWR

H SRIHSIRIUP P LQ) Z IWRXVEUHRA-BINRQVIERAVWH WKWZ D \RGRIWP RIHZ RP HQXVH\RW
DSSURDAKHYDQG P RUHP HQKDWG CBSURTFKHY DOKRXIK P 0Q P HYDUHDIHDAMG | URP \KHGRP LGDQW

HILCHUIQ) VWBIDGP DR Z RP HRZ RINFBHDAYHD Z MKIOLW

8 MQJ FOQFCP HKRG/IQAUHGE. \WH3LDIHAQDQG SW FKRODOWF WDAWRY/ Z HEXLOXS FDH
WXAH/R ALGHXMQI FRP SXAMYLQIUDCH VFKRROHNQIVZ KHHWH  Z HHHIFRXADIHS\RH SBUH
SIRIUP P Q) Z MRAVBUHFRAFBIR)/CERAWH WKW D \RIJRIERVWE HWRRN  FDHVIRU

Z KIFK Z HKDGP DMIDCERK RQLQAYIGOOSHIR DDV DQGSIRIUP P L) MBI 21 JULY
IDFRIGWH\RWSSIRFK R ER V \WHIHZ HHIRXUZ KR RTBZ H3\WMYURAM , QFDHP DMIDCRY
FRIBIHWYGHOVENG) DILKERIUP P L) FRAUH R \WH  Z RP HD QQHZ HIHVR VWXAVG
SRIUPPHY R PHIRU: KDAZH\D LOWYAKCSMIIERWHG SRIUPP LY DG
LQMDRXCOWNGILY EDHG RQWHDIDOMYR \WHHFDHY 9602 HEHIHYHWDAZ KDAY/P RUP SRNEQN
LVQRAIQ WEYXFDCDXRADNRQ EHE HHD JHIGHUDQG SIRIUP P LQJ \IMBY EXVZ KDADH/EHAQG\KH
\IMBY DOG BHKIQGWHURMBFHR RAULQMIBRXYOORXOMUHVR BFRIQ] HDQG | CAOBMK-P ERK ,Q
RXUPX@YUH WWRVHZ KR XVH KOG DESURDAKHY GRQVWIP SO \KDUHDVIVG! WH - FROWIMDQ

HSL\AP RERLFDCHDM

+ HIH Z HIRPXVRQWH\R VESSURTFK. WHFDQRQFDDIMBILY Z HONGRZ QDQG Z HIGH HXGHS 96XW
IP STAM® RXUGVAXAWERQR \R WISSURIFKHYLY DAVAXWRQR KDUGRGHY IWARQUEXAV VR WH
GHFROAUAIROR WHOMUD/WHZ D \RGRWQV , VIBR DM/ WKH\XSHYDODIRQR \WHKDLG
DESURTFK RZ HVP XAK R LWMIBHQIW Z KLQ FRP SXUBANRQ VR WH \XSSRYIWAI HIVIQ RMHULQMIBRXCO
GRP 0QV 7 RVBMVIP SOAVDD DSRUMRYZ H\KDEHDER DMIQWHIRBZ L) SOV + DU
WMONGQ)  KDVEHHQXVHGWR CH LHBILFDOM NG $ QG GILFDOMQNQ) KDVEHHRILYHQDSUMBIHG
B \KDNDQ EH KD HSRQD B\ GHYHBSLQ) DURGHRNKOXQEHMINAQ) R RMHIMBY Z KHH
@ILF WVVHHQDVDSRZ HIXAQWKP HIWR \WRXIKWEXVWRAD/MWH @2 R \WRXIKW ,QWIVYLHZ  @RILF
LVROWIB CRARQ\RS

, WEH RIGWHVRSHR WWIVHAD \R\GHTIRXVYKHP XGB! UHIMRQKLSV BRE HY RXUGH LQWROR

\RWDGWHOHERG R 1HP L.QWZ UMGIVROLQMBRNOCCSSURTFKHY 90 HXVHWHZ RINR

* |IDQDQG. HIBUWR EUQ) RAMKH\E R P RANVNCQ) FRONMHONHBP HQWVR WH\VR VESSURDFK 7 KH
QH RADIRDCDQG FRQM \WDCHBP HQVZ KLIFK Z HFDDEUFRDIH UHFD@Y* LaD) DQVP DRMUDCRQP RO
UDRAQ) 7KHQZ HERN EH RIGEUFRIMIH \RDVHIRQGHBP HWR \WH\RVESSURDFK. XQEHYFRUHG

KWB ZZZ SCBHYVRJ DMWFRY ( SMMP RRILFD3 UMW KW O



( SMAP RRILFDCBOUDDAP  DG\KHS HYDODIROR \WHERFUAM

B . HOUIQKHJZ RINRQYOUEIDO0 FRR@RAN 7 KVLVDWWBIR UHDY \RREWMRNV BHWH SK MFDO
REMRW\XHK Dv IJHY RURKURP RIRP HY RUFRCH-BWOCREVRAW\XHK D/\AWHHBP HOVR SURIULP P Q)
 KHHDVBUFRDIHLY GH RIDARBO WY DSHANR - WHVR WEESURCHK VSR LP BODFBRVHHNM R
REVIRWV

-

%5,82/ $* (

[ YL 6\IDXAWXVHSWHIG-DR - BUFRD HVWR FROQADX/WH DO W P HKRGRBI\ R : FAMQVAHFHZ DK

ZKDNMHAD®BGD VAHAHR WHRRGRHM  LQSUP MYHVRAHNY - 7 KHBUFRBXUVAHMYNERH/ RV
P RYHEEWMR® DOGKIHDKIADD [URP O IRP \RWHRIHPP W ARIRMY  Y4UFRGXY FROWUKR/WHRUHY

B\ DUDQYILQY DOGUIUDQILY B QGURIDMY DQGUHHIRMDAY Z W DVHAR Z HDNGRZ QP DAMIDY

I ZHVENH/ HYL 6\WDXWY GAARUSIIRQR \WWH\E R\VAHQIVLF DESSURCAKHY DY LG-DONSHY DG AYHAVWHP
R KVHIRWWR G HKWHP PXAMDD Z HAQVHHERK IQKRZ SHRSBISIRIWP FRP SXMY ) RU
\VRP HSHRS®H Z KDAWVH AWM CERXWWARP SMMYLVZ RINQJ Z MIQ DUX®! GLYHQW WP \WWDNFADQEH
P DIMHGLQDWS GZ Q GYIAHDG FRANHIZ D 7 KHUMNKPMUHG SDQCHNY  CBSUROK \WH
CESURCRK BHQ) \IKIKWOQWH+ DYDUGSIRIWP P LQJ FRXUH LVYDIADMGE  LQGAMY DG WH
OGP\  \VWEFRHVWDMWH WKW D WARYHDSIRIUP P 1QJ SUIREGP VR QWHRNMQR
\VHEDIDM SDW DG GMIQDVHAR P RGXOUNMRXWNRQ\KDAZ LT VWH SDWLOQR BOLOMIGHEZ KRBA
6RP HSURIWP P HYZ RINWLYZ D BHFDAVHWHUMCHKHY RUHP SR HY LODAKMWWDAKH CR YoXWRU
RKHY IWAVDSHHUWHGEESIRK \WRWWHP WA VAOMXMUIBOR P DNHDSDQ GICHWHMMN X\H

P RGX®VOG\VESIRAHGAWHY

/ MDDQG5 REQR IHJH P SBVR DYHY GLIHMHNVG! 7KH  DIHQRABLY QVR KRMUHS
SRIUPPLQ) \WHUZ RIN DAHFRP SXAULYP DNHSE. DGMUH\RSD Z W \KHHBP HOVR \KH
SRIUP \RP RYHWHP DURXQGD® RWDAKRXIK\WH Z HIHP DMIDCHBP HQV  \WHZ RB/1QD
VHOAMPH \WHQRM/RQDNA EROG \WHHDBP HQVR DFRMIH

- KIGIKHDA DOGIRMEANRQDHYDDHGE, \WHWURNBGSIRIULP PHY SOOUGHN CHAKHIE
EUFRBXUSURIP P HY @N\H/ HYL 6\MDAWEUFRBKUVALHQMV SUH HIQH RADINRQ DQG UHDWDQIHP HONV
R \WHUP DALIDY 7 KHEUFRBXUWAHP EGVWHSDIQRUZ KR WBIG/ECAN ERE HH) EVKWIRNHY GRW
DAKHFDQYDY DQGRID DMLY FROMP STMRD GHALGHYZ KDAR GRQH WAUFRBXWX\VHDP DIMY R
DARADARY/ DG LOMIRNRY/ ) RUSDQCHY P WENHVDUHP MEY BUFRBKY/ XVHDDYLIDMRQR

P LGFRAUHARWHANRY ) RUSDIQCHY DSIRIUP LV BRQLOXWKP HOVRUSUHP HIVIAMG FRQARO BUFRBXY/
KDYHJ RDY EXVWHARVYR UHDT HWHP  LQWH\SLUWR D FRMERIDRYH YHQMUHZ W \WWHP CRKICH ) RU

SOQHY JHMQ) DSIRIUP \RZ RINLVANH \D Q) RHVSHH  |RUBIFRBKY WP RIHONHD
FROHYDMRQ\WDODP RRBIYH

© HIQUROFHE BUFRDYH\MURKI K WHSURIUZP P LQ) WWGBVR FRIBIHWWGHONV/ NDDQG5 RELQ 7R
FRMGUMWQI LHIGARIOZ HERNDAMWHZ RINR IR\ HIURDY , QWH\GLWR - HDQ3DIHAZ H

| LQGWDNAL@HOVKIN Q) R \MDDIRZ \/ SOMFX LD WDQUSDUHQNZFFHWAR SURFRAAVAKD \MOG | DU
EH RIGAKU@RRG

$O \HLYR®G DFOWME BUFRBXU DAMIE/AKH-+ HIQIDD( GP HOMY 6FKRROQYRWRD \WH\AHH
R DQH SHIP HQAQXMQ) FRP SXMYDFIRM\KHPXUWIEXOP 7 KHH WGHOVZ RINZ W/ RIR
SIRIUP P LQJ DQGARP SXAUFRQURTBG/ HIR FRQUMKANROP DAMIDY 7 KHZ RUNLYVERK | BHRXHQWV
HRXIK DABDWDQKRUD@  DQGRSHY HIGHGHRXIK | RUGL I HIHAHVIQVWBVAR HP HIH

© KHRQZRINQ Z W/ HRP DMIDYDGP RRY P RIWAKIGHIP DNHDURERAZ DDIE. DMEFKILQY

KWB ZZZ SCBHYVRJ DMWFRY ( SMMP RRILFD3 UMW KW O



( SMAP RRILFDCBOUDDAP  DG\KHS HYDODIROR \WHERFUAM

wheels to a motor that makes them turn. They are seeing the wheels and the motor through abstract
concepts of the way they work: the wheels roll, the motor turns. Alex goes a different route. He
looks at the objects more concretely; that is, without the filter of abstractions. He turns the Lego
wheels on their sides to make flat "shoes" for his robot and harnesses one of the motor's most
concrete features: the fact that it vibrates. As anyone who has worked with machinery knows, when
a machine vibrates it tends to "travel," something normally to be avoided. When Alex ran into this
phenomenon, his response was ingenious. He doesn't use the motor to make anything "turn,” but to
make his robot (greatly stabilized by its flat “wheel shoes") vibrate and thus "travel." When Alex
programs, he likes to keep things similarly concrete.

Learners are usually introduced to Logo programming through the "turtle,” an icon on a computer
screen which can be commanded to move around the screen and leave a trace as it goes. So, for
example, the turtle can be told to move forward a hundred steps and turn ninety degrees with the
commands FORWARD 100 RIGHT 90. Four such commands would have the turtle drawing a
square. Programming occurs when a set of commands, such as REPEAT 4 [FORWARD 100
RIGHT 90], are defined as a procedure: TO SQUARE. Alternatively, a subprocedure TO SIDE
might be defined and repeated four times.

Alex wanted to draw a skeleton. Structured programming views a computer program as a
hierarchical sequence. Thus, a structured program TO DRAW SKELETON might be made up of
four subprocedures: TO HEAD, TO BODY, TO ARMS, TO LEGS, just as TO SQUARE could be
built up from repetitions of a subprocedure TO SIDE. But Alex rebels against dividing his skeleton
program into subprocedures; his program inserts bones one by one, marking the place for insertion
with repetitions of instructions. One of the reasons often given for using subprocedures is economy
in the number of instructions. Alex explains that doing it his way was "worth the extra typing"
because the phrase repetition gave him a "better sense of where | am in the pattern™ of the program.
He had considered the structured approach but prefers his own style for aesthetic reasons: "It has
rhythm," he says. In his opinion, using subprocedures for parts of the skeleton is too arbitrary and
preemptive, one might say abstract. "It makes you decide how to divide up the body, and perhaps
you would change your mind about what goes together with what. Like, | would rather think about

the two hands together instead of each hand with the arms."

In his own way, Alex has resisted the pressure to believe the general superior to the specific or the
abstract superior to the concrete. For Alex, thinking about hands as a subset of arms is too far away
from the reality of real hands, just as taking a motor that was most striking as a vibrating machine
and using it to turn wheels in the standard fashion was too far away from the real motor he had
before him. While the structured programmer starts with a clear plan defined in abstract terms, Alex
lets the product emerge through a negotiation between himself and his material. In cooking, this
would be the style of chefs who don't follow recipes but a series of decisions made as a function of
how things taste. Or we might think of sculptors who let themselves be guided by the qualities of the
stone that reveal themselves as the work progresses.

The turtle that Alex used to draw a skeleton is the best known Logo object, but there are others. For
example, \SU\MWre turtles that can be set in motion. Once you give a sprite a speed and a heading,
it moves with that state of uniform motion until something is done to change it, just like an object
obeying Newton's first law.

Anne, whose favorite hobby is painting, has become expert at using sprites in programs that produce

striking visual effects.  In one, a flock of birds (each of them built from a sprite) flies through the
sky, disappears over the horizon, and reappears some other place and time. If all the birds were red,
then it would be easy to make them disappear and reappear. The command SETCOLOR
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,19,6,9% ( ZRXGIHMIGR \WHP DG6( 7&2/ 25 5(' Z RXGP INHWHP UWHDSSHIU 9648 QCH
Z DOM\WHELLG/AR KDYHQAL I HIHQAWFRBRY DQG\R P DNGQJ \WHELLG/UDSSHIUZ LW \WHUR WLQDCFRBULY
P RUHFRP STFDAG

$ FOWEDCP HNRG | RUDFKIHYLQ) \KLYHOG DY | RUDQ DO HELDE WWBIR VMQNGQ) < RX P DNHWH
SIRIEP WRUHHIK ALGVRWLDCFRRUD/AKHYDOHR D YDUDE®! \WHD\ RX AKDQIHDOFRRYAR
LONME®! DQG UHFDIKH CESURSUDM YOUDE®IZ KHOWHELLG MR BEESHU $ QHNIRZ VKRZ \RX\WH
\KLYDORIKP LE P HKRG BXVEUH HY RHWDADRZ VKHAR\MQSURIUP P LQ) LQR\KHP DASXDIRY
R TP LOOUREMAN $ V$ QCHSURIP V \KHX\H/ DB LHY/Z LK \DAWR DWW DMIDY : KHD\ RX
Z DQVR KLGH\RP HKLQ) RQDFDQYDY \ RX SDQARAM RX FRYHUMRYHUZ W \RP HMLQ) \WDNBR\
OHWHEDANIURXQG $ QAHXVHAKY WKQTXHW\RYHKHUSURIUP P L) SUIREBP  6KHOWHIFK ELLG
NHHS LWARERU EXWKHP DNWVKHUSIRIUP KIGH IV SOAQ) DVFUHHDRYHUMA QQHGMIQVD\SUAN
\KD/Z LOWFUHD\WHELLG Z KHOVKHGRAQWZ DQAMVHHD DN FRBUHG\FUHH\WDAP DNHV\KHELLG
Q\CSSHU $ QQHLYSURIUP P LQ) DFRP SXMJ EXVWKHIV\KIQNGQ) GNHDSDIQMJ

7KIONQ) M\HDSOIQMJ GRHVQRBUHYHYYS QQHIURP P INGQ) DMIQULFDQAMKQIDOQIRYDARDLO
\WHFRQM VR KHJI RAW JUDEHFRP SXARURX@MUH 6KHLYI CP LADUZ M WHLG-DR XMQ) \B R\SUIAMAR
IRP DFRP SRXQGREVRN HUFDXP DAV DQGWIFKHYKDYHDZ D VGRHWLYVE, SXANG) \WH\SUAMY
MGHE MCH $ QHVSIRIUP IVANHWHLYLOXQ) \& RS RHI ROWHVAHHD RHIROWHELG
YXWKHSOFH/WHP RQWS R HFK RMHARWDAMH RFFXS. WH\OP HVSDFH , QAMDGR \WMIQNQ) R
FRP SRXQGGREMANVDVDZ D R JHAY) DSIFMHWR BHELIIHJ \KHWMQNVR FRP SRXQGREVIRVDY/D
ZD R JHAD) \SIWWARH KIEVWDJUDMIFRP SB[ LW R BHKDYLIRU DQDORIHKHUP RIH\XEV@IFRF-BWV

7KXV $ QHVOYHIR \WWAKQEDCH SHWAHLYD/A) ] @ LOIWP DQSXOWRQR LGD/DVIQIWYNXDD
H1HAW 6KHKD/EHRP HICP LODUZ M\KHIGDR COBWKRMIVE. LOYHQIMY DQZ RH - KHU
\FUHQHGELG  6KHKDVGDUHGKHUZ D DIRXQGDHAR P DKHP DFDO.GHD/WWURXIK P DQSXDIY
DGV \KDSH DM/ DGFRRADM/IQKHUSIRIEP  $ VDEUFRBKU KHUSDK LOR WV \MFKQFDD
NGRZ BGIHLY QRAKURXI K WIKRMIDOGHLIQ EXVWKURXIK \WHSBDXUR GG H I HAWHP HIH

,QGHAIAQ) BUFRBKUSIRIUP P HY Z HKDYHP DEHDDEI IHARVAXGRY FRRWV DG SOQMY

O/ IFRBXLY DUHDOR ANHZ UMY/ Z KR GROVWVH DR RAECH EXVWEYZ W RHLGD DARADM\R DGRAHU
DOGI LQGDFRQGHAIRQZ W DWLLG , QWHHIG DOHAD  JURZ Q \KURXIK GHJRIDARQ DQG DWRADIRD
LVQRAHHADID DY GWHDIDARUHDX \R UDG\WDQRHI LAGLOI URP DQRXEH MWD/WHI LD
SRIUP SIRGAHSE DEUFRBXUFDQEHDY/HBI DOADQGRUDQ] H3DVRHZ UMKDZ LW \KHWRS GRZ Q
DESURTFK

$ QQHVFDHP DNHVIWFBDUKDARH QL | HIHIPH EHE HHQ SOIQQHY DOG ELIFRBXLY LV QRAQ TXDDWV R
SIRGAMWIQWHrocess R FBDMY IS VIQWHFDHR $ 6] $ QHERYVQRAZ WMKHUSIRIUP 1Q
VHRIRYY \KDADUHDAM-P EBGLQR DSUIRGFEWEKHP DNA/DMP SBIZ RINQ SIRIUEP DQG\KDSHVIW
JUGOO B \KFFHAMYHP RALLFDIRYY 6KHWEWZ W DMQIGIEQRN ALG 6KHP DNHVIWG® 6KH
JLYH/IWARBU ( DFK KAS LVD\P DOP RALLFDMRQWR DZ RINGQI SIRIUP \WDNKHKDVIQKDQG |, | D
FKDQIHERVQRZ RIN \KHXQERH/IVZ W DQRKH\P DOFKDQIH 6KH \FXOW  $ WIFK WHIHR \KH
SURFHW \KHKD/DIX® Z RNQ) SRIUP QRADSOWEXD YHURQR \WHI LQDOSUIRGEW

$ QHLVSHIHA® FCEEGIR SIRGHQ) DSIRIUP Z (W Z HDGHIGHDMG WESURRHEXUY DEMRXIK KHU
ZD R RHDMY \WHP KD/OMBILQFRP P RQZ W \WHSDHS 4 ' HRMVR MWKPMHGSURIUP P LQY
Z RXG | URZ QRQ$ QHVMIGBI ) URP \WWHUSRQAR YIHZ  \KH\WKRX@ GALIQDFRP SXBNRIDCREMAW
|RUH CP S® KHUBLG Z (MY DEDKH UATXLUHG TXOMMAY EXLOVQR WG KHVKRX@\GHAL\  LQDGYDgRH

Z KDNVL QDY Z LOFDXAHLIWWR FKDQIHFRBU QMSSHU WHBSHIU DGO 2 GHFRX@ WHRI RIHATERXAW
KRZ \WHELLGZ ROW , QHILGHIVNIJRY IWARX@ EHWHDMGDVDEORNER. $ QHVZ RN

GUIP DIY H/WHI HDMHR BUFRDYHWDAZ DARMDIHQVRY MDDQE5 RAQ \WHGMUHIRU
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QSR

- WK DMIBKRXUHG SURIUZP P LQJ) VB RHX\MOD GRVQRWVH-ORRP | RMEE®IZ WK DFRQXKFMQAIW
VWRIRKIK® EQFN ER HG Z W ERK WLQGHZ RINQIVDQGDDARVR WHSHKDSVP HXX SURFHN
R LWFRQIKANRQKIGEHDIURP YIHZ 0 DQ SUIRIUP P HYIHHIDWHRHR SRZ HUZ KHOWH X\H
EOFN ER HSSIRIUP V SHKCSVEHDXHR WH\KRXIKAWKDARKHY/ P LIKAENH\MHP XS H CR® D/

IR H

YXVWEDAN ER LQ) P DNH/RKHUSURIUZP P HY GHYRXVUIDMHKDOH XGUAS QHAGQRAZ DOAR
SOANDY HKHUFRQIKPWLQR RSDTXHARQEICHY / INH/ MDDQGS5 RALQ \KHHA VNH-ELQ) RSHDWWH
SRMEONVR WHHRMDMY \WHUH CRVRP  $ QGVKYP HIQ/MB! LQ) LOQWRXFK Z \\KDVRIP DADID
WP H/ : KHQSUIRIUP P LQ) BUFRBXWY\WIG\R SUH HAWHWDQ.SDUHAMB! SOQUHYWHRSDTXH BEXW
\WHSIRILEP VDXWRUKLS VD FUMFDOYDUDEBILQWLY SIHHHIPH 3@QGHYZ DQAR BUQ) \WHURZ Q
SIRIUP VAR DSRQAZ KHIHWH  FOQEHEDAN ER H3DQGP DEHRSDTXH Z KIGBIEUFRDXWYSHHAR
NH-S \MHP \BQSDUHARAZ KHQ GHDIY Z WKW SURIUDP VP DGHE! RKHY WHVDARQLY UHHYHG
1RZ WHEUFRDXWYWDHKESS, \RIHMRNGRZ DG REMAVE LOMIRNY Z W IWBDLQQ) CERAVW
\KURXIK LWEHKDYIRUKHZ D \ RX Z RXG GDCERANDSHYRQ Z KLGIWHSDQGHY XVOD |1 LQG\MY
LQRBLIE®! 7 KHUP RIHDIDOWF DSSURDK G-P DOB/NRZ LQ) KRZ WHSWRIUP Z RIWZ M DNQGR

DAXIDGFHWDNDQRQD FRP HIURP WBQWSOUHANXQEHWAEAQ) 1URP GMHRANRO DG GHP ROMDIRY

" RSRIWPPHY JUGDOM 1URP BUFRDIHZ KHQWH G YHBS JUDMUH SHINH' @ L QCH
BEHRP HDWWKRXUHSURIUWDP P HULQMQRUKLIK' 2 XURBVHYDNRQV\AXIJHWWDNZ W H SHIHH
BUFRBXY UHS WHEHH IWR \WHUBRQ H SRIDNRQY \RWDAWH P D O5SHOUP RH G-AMYH DG
ONHSOQHY/Z KHQWH SIRIUP RQICP LADMWUINGO $ GGR ARXUYH WH JHABRNUDNIENGQ) LW
YAVWKHCH RN VMBI UAXUCH Z KHQWH - FRQ URQVRP HKLQ) FKDEBQI Q) RUDHDINHG\R WY
VRP HKMQ) G2 YUFRMIHLYDZ D WRJIDQIHZRN , W RAD MBI HLQ D SIRTIHMERQWR D \XSHIRU
IRP ,QEHE WHHLVDREXAMUWHR DoXOERIUP P 1Q) YIIWRVRY \WHKOANHUPXAYUH \KDAZ RX@
UHRIQ] HP DQ HBP HQVR \WHBUFRDI HVIMBID/\WHURZ Q $ QGLOMYIEZ VZ W JUDGDMVMEHON
LOFRP SXMNAHFHWMWUIHG XS KLIKO WOGBEIFRBXY P RWR WHP 7 DUHWD/AMHUMNMBIZ DV
FRXQMIXAMUDO

,QWHFDHR FRP SXEANRQ \WHH IMMIFHR \WHFRXQMIFXEXMUBD MBI FKDIBQIH/AKHIG-DR RH
SUMGBIHG P DXUH DESURIK R SUREGP V 7 KLV AKDEBIHLVAKSSRUMG R\ FRXQMIPXAMDOMVBVLQ
RMHUGRP DQV |RUH CP S WRHREVHYHGE * LA DQLQWHGRP DOQR P RIOUHDRAQ)

* QI DQVZ RN SURHRIVXVZ IW\RR P RIDOYREFHY : - HFDQKHDUERW LOFKLABHOVURSROH/\R
FOWEDCH [P SBVR PRIDAGP PDV : KHQFRJIURQAGE, WHWRY R +HQ Z KRP XWEHAH
Z KHKHARMVARDCDGX] \R\DHD@H  \ HIURTS- DNHVHHAKRHGA®GP P DD/ \RWWR Q\HDP DK
SUREGP Z W KXP DD/ * LaIoD S +HWHNLXS D/DQHHXDNR DG DUYH/DAZ KDKH
EHIHYH/VWHXQYHYDOWSRQH +HQ \KRXG\WWDOKHGX) BHFDAHDKXP DQ@ HLVZ RW P XFK
PRHWIQPRH ( G¥HQ\ HURGS$ P\ \BNA/DQISSURTK LQZ KIFK Z HVHHHBP HQVR EUFRTIH
© KL®I- DNHOFR-BIMG\WHCEVEA® JLYHQSUREGP DvD TXOQWBYHARP SIIMRQR \WRHY $ P\
GRWDMKHSUREGP \HNG LOFRGFUAMWLP \/ EBDNVAHUAXMRRYHI RUP DO WP HR \WHILYHD
SREGP  DOGLQURGHFH/DVAAR Q7 HBP HQV 7 KRHHBP HQIWLGFOGH\WHGXI I MAD/DFRFUHM
KXP DQEHQ) Z KRSURECE® KDVDZ LHR KIVRZ QDG HHIQIVIERAWKHU $ P\ SURSRHAKDV HQ
BN \KLQIVRYHLZ LW \WH G JAZ KRVKUHD Z LOCRAZ DQADQ RHWRGH

,Q* LADQVGHAUSWROR -DNH MWWFHZ D/ANHDP DXHP DIFDOSUCHS®! , WP EBGWH
WUKPXUGSIRIUP P HVEDANER 7RVRYHDSUREGP \ RXVHAXS \WHUWKWIORIWP  \KHUWIKW
ER \ RX FUDQN WHKDQGD! DQGWHDRZ HIFRP HVRAS P\ VMIMBIR BHDVRQQ) UTXLHG KHR WD
LOWRXFK Z WY WHLQGHZ RINQIVR KHUDLIXP HON Z W \KH UHDMRQKLSVDQG SRIME®D \KLWYJ
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alliances of a group of actors. Amy's resemblance to the programmers Alex and Anne is striking.
They are all negotiators, stay close to their materials, and require transparency as they arrange and
rearrange them. Despite Anne's high level of achievement, theorists of structured programming
would criticize her style for the same kinds of reasons that Lawrence Kohlberg would classify the
impressively articular Amy at a lower intellectual level than Jake. In both cases, criticism would
center on the fact that neither of the two young women is prepared to take the final step to
abstraction.

Kohlberg saw moral development as a sequence of stages that move from judging rightness by one's
immediate feelings to judging rightness by the application of absolute principles. Between
egocentrism and the Kantian imperative lie intermediate stages of reasoning based on balancing and
assessing the consequences of actions for individuals. Gilligan finds many adult women speaking as
did Amy. In Kohlberg's terms, they are "blocked" at this intermediate level: Instead of looking to
universal principles in making their decisions, they consider concrete situations. Gilligan uses her
observations to reject Kohlberg's theory, particularly its positing of a determinate end-point to

development. If one branch of the development of moral reasoning moves towards the primacy of
"justice," of the formal and analytic, Gilligan insists on equal respect for a different branch of
development which leads toward increasingly sophisticated ways of thinking about morality in
concrete terms of care through relationship and connection.

In making the analogy between Amy and Anne, we shift the emphasis of Gilligan's analysis of the
"different voice." Is her work about morality or epistemology? Gilligan is certainly concerned with
both morality and epistemology when she says: "[for women] the moral problem arises from
conflicting responsibilities rather than from competing rights and requires for its resolution a mode
of thinking that is contextual and narrative rather than formal and abstract" (Gilligan, 1982, p. 19).
But her language expresses a priority, a primary concern with the character of the morality which, as
she says, requires a certain mode of thinking. 2 XUFRFHOQL/Z MW \KHP RGHR \WINQ)

Gilligan's priority shows itself in recent writing where she redescribes Kohlberg's theory as being
about only one side of moral reasoning. In this view, Kohlberg is talking about justice, thus leaving
the other side of morality, namely care, to her (Gilligan, 1988).

This compromise, which splits off the FRQMMM moral judgment, blunts the force of Gilligan's
observations as a challenge to something more general than moral reasoning. Kohlberg's theory of
the development of moral judgment mirrors Piaget's theory of the development of intelligence per
se. Both express the value-laden perspective on intellectual growth that has dominated Western
philosophy. Piaget sees a progression from egocentric beginnings to a final, "formal stage" when
propositional logic and the hypothetico-deductive method "liberate" intelligence from the need for
concrete situations to mediate thinking (Piaget & Inhelder, 1958). In this vision, mature thinking is
abstract thinking. We disagree: for us, |RPDOHRQAQ) LVRADEIH BEXVD VNGB

Although Piaget would place the "concrete" Anne squarely in the preformal stage, her level of
achievement undermines standard assumptions about the privileged status of the analytic and
formal. And it undermines standard assumptions about the "objective." There is little distance
between Anne and her objects. This aspect of Anne's work -- her close, almost tactile involvement
with the sprites -- enables us to make a bridge between styles of programming and styles, this time,
not of moral discourse, but of doing science. The fact of diverse styles of H SHIrogramming
supports the idea that there can be different but equal voices even where the formal has traditionally
appeared as almost definitionally supreme: logic, mathematics, and the "hard" sciences. And this
aspect of Anne's work bring us to the second constituent element of the soft approach. We go
"beyond bricolage" to the question of closeness to the object.
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7 KHHLYDWDEMROR \ALHQWLE HEMMP R\ \KDAHANHHBXHIFHR \AHFHLQREMARYIWY DQG\WH
HAHFHR REMRRMW LQD GMEGFHE UHIDIRQKLS Z M \WHREMANR MG ) HP LQWFKRDLYKDYH
UHDAMG\WLY QRIRQR  REVIRRNUY VR \WHFRQAWKRMRQR  JHOGHU REVIARYWY LOWHVHRHR QWEAQ)
\KHVHD | URP WHREMPAR MG LVPXEMUDED FROWIKARG DV/P DB MWD/P DBILY FXOM DD
FROAWKRMG D/ QWBIRHG DOG REMARYH , QDP RYLQ) FDHWYG R DVALHQWDAZ RIN . HTBU

G-P RQMDM/ KDALY QRAMHRI® SRMEBIEZFH 6KHVHVDRMHUOWHZ RINR JHHIAMAV
YOEDDO FE.QQRAN Z KR\UDHG CERVKHJUHIDIROKLS \R REVAVR \AHQIVIE WG DVRHR

SR P LW IDMHWDQGMEGRH ) RU0 F&.@QRAN \WHSUIPWFHR \AHIFHZ D/HWHDD D
FROMYDIRQZ W KHUP DRUDY 2 YHUDQGRYHUDIOQ \DV. HBUO FEOQRN WY XVRHP XWW
KDYH\KHWP HVR GRN \WH SDMHIFHVR. KHDUZ KDARHP DAUDCKDAR\D. R\ RX \WHRSHIGHAM\R GV

FRP H\WR\ RX $ ERYHDDRHP XWKDYHD | HHI |ROKHRUDQWP 16

0 F&QQRN\OG\WDAKHP RIHVKHZ RINHGZ W GHXURSR DFKURP RRP H/ \R\P DIDADNRKHY KOG
EHOXTEGIWRIGOMN \MP  \WHELIJHSKH @RADIGZ KHD, Z D/UDD Z RNGQ) Z M\MHP |

Z DOWRANCH , Z D/GRZ QWHH , Z D/SOVR \WH WP, CRMDD |HYWDYLL , Z HHWKWERZ Q

\WHHDQGWHHZ HHP\ TUHIB/  $ VA RX GRN DAWHHWLQIV \WH BHRP HSDWR \ RX DQG\ RX
IRJHNRUHD . HBU S 0 F&QQRANFOP HIQRLGRUDIQ) FRQQR/Z W \KHIRUP DO
KOG PHKRG/R P RBFXOUERR) 0 F&QQRANZ DVUHFRIQ] HGE \KH\ALHQNLE HABEQKP HOV
LQEHHG\KHZ DV, DEHGWH1 REHOB U] H RQD Z KHWWHI RUP DCCSSURTK FOP HIQE-SHIEH® DG

P XAK @M FRFOMERQVWDANKHKDG GHIYHG T URP KHU VR LQYHXM DINRQ/

© KHQZ HWYG SIRIUP P HYDAZ RINZ HVHHG I HIHIAAYUHP LQVAHOAR \WH\E R DSSURTFKHAR
JHHNY $ 6] DYG$ QQHUHDM\R FRP SBRDCREMPWP XFK D/0 F&.QQRAN UHIDAG\R

FKURP RRP H/ ZKIBIP DY R WHUSHHY ONHWHP DQXWP P RBFXQUELRRIIMA \BNHDP R
QAMBQAISSUIRIK. $ QUHSW FKREILFDD SOFHYKHYHD LOWH\STFHR KHUREMRN 6KHH SHIHEFHY
KHUVAUHHOY DOG ELLGY/ DABQILE®! VHMRXY DQG\BRMD 6KHLYGRZ QWHH LOQZ LW KH\SUMM/

SO 1Q) Z WKWKHP ONHREMPWLODFRAIIH 2 URRQUGHAHARP SXMAAHIHIDGOMGH-ON

/ RIDCH Z KRH STIQVKRZ \KHX\VH/ \MONQ) CERAKRZ WHSURIUP | HHYQNHIQIGH \REBN
\WURXIK Gl LFXOBREGP V) RUCSSHIDGAHANA  \KHZ DQMR GRNAONH, P GRQJ Z KDWYHY RH
HWHLVARQ BEXWP GRQ) \WDZ W R D\WP DOSDWR P\ PLQG 7KHUAWR P HLVLP DILQQ) Z KDV
\KHFRP SRQHQWVIHHOINH , WANHARQ) P\ SR 7 KLV LVIQWKDLS FROMDWAMR KFMUHG

SIRIUP P HYZ KR XVHWHUI DYRIMMGHYIFHR EOFN ER LQJ D/DZ D \RP DQRQGMWNGFH 7 KHIGD
R WHEOINER GAIGHGQRAWR EHVRXAKHG P HADAMVEHE HWHWKRMUG SDOQQ) \WWBIR

RIDQ] L Z RN DQG\WHUUHDMRQKLS \R FRP SXBMRIDCREVIAN 6\WIKRXUHG SURIUP P HY/ DIHQRWV
DP RQJ \WH\SUAMY \WH CRARQWH\SUMM/

$ QH OP SBIIURP RANGHR FRP SXRMRQFDUL LH\KHURBIR LlAHIVIFDARQZ W REMFWDYDZ D R
CESURSUDIY) | RUP BOX WP V & KI@BHXMQI JHOY LAMADMKRZ  FRVHHN\R FENVRW DOBZ V

DEMCDAYH\R CEVAERAMON Q)

$ VWWH+ HQQIDQBFKRRZ KHHZ HP H/$ ®f P DQ WXGHQVZ RINDVKHGRVZ WD/ HIR
FROWKANRONVYZ W Z KIEK \WH  FDQEX@SP HAKDQWP VDG Z UMM FRP SXWUSURI P AR P DNH\WKHP

IXQANRY 6RRHJRUDMILQEX@Q) WHUREMAN \WHFKL@UH UQLOR \WHGHHG | RUIHWA?
7 KHP RRY/LQWH FROXKRIRQ\VHAMQDADKLIK \SHHGZ W BZ \RITXH $ FOUEX.OE DABFKLCY

\WHHP RRYQUHA® \R\WWHZ KHHYZ LR YHY | DINEXWWZ L@BH VR XQEHBRZ HIHG KWD/AKH @I KWWY
\VESHRURBWKRNRQ Z LOFDVHLWWR MBI 7 KHVROMWRQW\WWHSUREGP Z W/ HIR DY/ LVWH\OP HDV
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\WDAERIMGE. GALIGHYR UDOFY XVHIHLY 90WQREHARXHKP HIHAWHD A@HGHG
R XQGHINBOG\RP HALQ) CERAWIHDUDARY &ROADY \R\WHUWIFKHY H SHABIRQY \KHJI LY IOWLY
SIRWPNEGH WP HD Z HDERK LOWHTXODW R \WHUZ RINZ W \KHJHLY DQGLOWHUSHIRUP DOFH

RODWWMAR XQCHOLQ) SISOV

1 D\P DI HOUGLYH/D@LI HUIHU WH@UHJIHUZ LOMOP RHVGZ © DOGZ W IWDMMRTYH W
L\V\KH UHDMAYH DG QRAKHIEWROWMM] HR \WH\E R JHW\WKDIVRXQN YXZ KHDZ HIQMYLHZ. FKIGBIHD
Z HILQG\WDNRP HR \WHP BDRQDVLL WHM] HR RQD RHJHDUP DALY DVLL \WH Z HHIRTZ LQJ D
HAR UXKGVAKFK D/ @UHIHDWDH\VGZ DQGWRY DOG \P DIHWDUHI DIMDQGZ HIN @ LKRXW
\WHQRIRQR UHDMYHM] H \KFK IXBVI IO 2 WHURKLGBHD [P RY) WHP \WHJLLYZ KRH PHBG DA
GWDMEXDMDQGP RIHSK MFDOQWHUH SDDARYY 7KH VIXWP DOG\E IMAKHUERAH/D/AKH. W
\RH STIQKRZ \KH [LIXUHWLQIVRANS QGWH  JHAKH U KWIQZ HJ

7 KHRIMVZ KR GRN DAQMBRNOOGHYHESP HOADAKHIFIXAMROR LRHDIQI® \RSKIMNFDMG LXBY
Z RX@G\D \KDNALEHD UXQLQR SUREGP VL \WHKBVWH  KDYHEXOMDH@RN HURRGHRAIK 9
DP HSZ MW\WHIGDR  FRHHW\RFREWAW  Z HFDQFROUG-UD AL HMHOANQGR \WHRY  3HIKCEV\WH
JULYZ KRAG\RZ HDAG QRADYHERMUXBY EXVDWEGEHR \RVFHWLQIVIOWP VR UHIDIRQKLSY
UDKHANDQ SURSHWAY 3HKCBV\WHJILWYKDGHDX  CFFHWAR DVIMBIR WHDRQQ) Z KIFK DIBRZ HG\KHP
\RLP DILGHWHP \HYHY LOUGHWHM VWP 7KH XVHS DUHDMRQKLS \R\KHI HDW AR KHS WHP \MLON
\KURXIK DSURE®P

7KVNQGR UDRQAQ) IIRP Z WO P D QRAEHDEHNXDMI RUDTSUREGP VIERAWW HLY EXWRUKH
NQGR SUREGP HIFRXQMIGE \WHRKL@HDLORXUSURWAMYZ D/CRARID DEHXDOM EXWP XFK OW
SIRHWRWHHIRYSIRGFEHSE. DVRR MP SBIVAR XOV 5 HDIRIDOKMQNGQ) SXW\ RX DAIR
DGYDQEIH < RX GROVX [ HJGMDWMULL WHUXBIVOW CA® WIKW

7KWVZD R \WQNQ) CERANILLYDQG I HW/IVAKSSRWWGE. \WHK\ SRKHLY | TP LADULQ UHFHAZ UMEY
CERAVZ RP HD \WWDER VOUHP RUHFRP | RABE®IZ W ERXQEDUHY/DQGJILYZ W DMIRKP HON 7KLY
QRIRD GIY QIURP CFFRXQVR GYHBSP HQANQWH S FKROCDOWF WDAMROR REMPNHIMRY/
UHAA/AKDNVRUILLEY LGHMY | RUP DARQVEINAY/ SOFHLIQDFRQM WR JU-DAMUFRQIMAW WOQI RU
FRV  7KHILONH XDOGHQNLFDIRQLY/Z W \KHP RKHJ Z W Z KRP \KHLYHIFRXUDHG\R P DQBQ
DFERHUHDIRQKLS * LY GROWH-GR GH LGHWHP VHORAKURXIK DGHIOCR WHHI® FRHD
FRQGG UHIDIROKLS Z W \WHP RKHAR\KH\EP HH \WQADVER V 7KH JURZ XS Z W D\RRQIHUEDLY
|RUH SHIHAQ) WHQHHB/DQGGMUAVR  DRKMHUDAKHURZ Q 6LGPHJI LY GR GRAKDYHWR UHIRXGAH
\WHSBDXUWVR DAIFKP HAMRWHP RKHUDAKDLE® DV/GRER V IWVHDMHI RUWHP \RSD Z W \KH
SBDXIVR FRHMPNM\RRKHREVWRND/Z HD

) RUER V WHVFEDIDARQI URP \KHP RKHUWVAKDLSHU BHFDAHLQ DRHMQVHOH IVWKDSSHOELFH | LWV
LOWHUXSHMHR WHHUIHWAERQGHG UHIDIRQKLS \WHRLOWHFRXWHR \KH2 HASDOMKIJ®! 7 KH
REBGINVEDDIRQWIQMM/LQR DA HRY \WXEHR R EHP RWWRP | RUSE®IZ W FOUERXQEUH/
EHE HHQVHD DG GROHD , WP DNHVAMBRHS  REMARYH  UHIIRQKLSVI HHOINHVO H CESURYHS
JURXG

7 KHFRQMP SIMRXVFRP P HOAR RQHIRXWKM JUDGHER. Z KR RYHIKHDLG DFOWP DMBDLQ) CERXW
EHQ) D\SIM Z KHOKHSURIUIP VADQEHIQMSHAGI URP \MVSRQMR YIHZ  7KDVELR BN KH
\OG |, TP GRAQWHFARP SXMU, P MVAP DNQ) \MQIVKDSSHOWHIH 7 KHUHP DUN UH GRWDD
LQUNAMIPH RO ERXQEDUHY DOGWHGHYHBSP HYR DZ RS YL \WD/Z L@ DTHDUO LQR QCHZ LW \KH
FOQRQFD0 REVIARYHVAHIAHZ KRHP DBIP HIQQIV.  HIBUKDY GHIQHDAG

7 KHREVMPAHIDMRQAAKRRCR - S FKRDDD MY | REAHVRQWHZ D GRYHBSP HYBIRIUAAHVEL D
SIRFHWR QMDD DARQR WH\MQIVOQGSHRSBIR WHZ RS 7KH FRP HVR @QYHZ QXY WH
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EHRP HRXUREMPMRVMIQN Z W © KHD S\ FKRDQDOD VIV\BID CERAWWREMAN \WH X\sDD P HIQ
SRSBI . HBU LOKHJZ RINRQO FRAQRAN KDVH STAWD H WOG-GWHIG-DR FRHHM\R\KH
REVRAR HDERIDMDWHRY R UHIDIRQKLSVVR DM + HIHZ HIXUWHUH WOGWLYLG-D\R
UHDMRQKLSVZ LMY \SHAL LF DWVERW , QGRQI \R Z HILQGRXIHYHYDEHMQ) TXHXMRQ/P R
| OP LODULQ GVAXWMRQY CERANHIMRQKLSV EHE HHD SHRSBIWWDQ EHE HHQ SHRSBIDQGWLQIV : KDW
NQB/R LOAMGOYFKRRHR P DASXOWRUP D\HZ KDAWQB/R REVIAW DQGZ KDAWQB/R
UHDWRQKLSVIRTBZ " ) URP \MLY SHYSHRARYH WAV CRMRXIK \R DINZ KHMHULQAYIGOY @\H RU
GROWINH \RSIRIUP  EHFDXAH\KDASXW\WH TXHIRQRQWRR KLIK DBYHR JHHDD DARQ / INQYJ

\RSIRIUP G-BHIB/RQIRUILY) DQDSSURSUDMUHDMRKLS Z 1K D FRP SR DCREMAAKDV W

7KHARFHR DARP SXBIRICREVRAKDVIW KD/ \NHYHICHBP HQNV ) LIMA\KMHFKREHLP R REVIFW
RIHMGE \WHW AP ( YHDSHRSBIZ KR ONHVR EHFBRHWR REVIAN GROVIDDINH\R EHFRHR WH
\[P HRQY ) RUH [P S®f LQWHYHMROR / RIRXHGE $ QQHWHIHZ DvDRKREHEHE HH\SUMW
DOGVANEBY 6RP HSUH HAWHMY®@! IWWEFE QDXMUH WHILGHRVIQWHZ D IWALY V' ) RURKHY \WHH

\CP HTXBDWWAY DUH UHDVRQV R UHWR/WRH YW@ D/ FROMINQ Q) HYHIXQBBDVN7 KH - SUHH\WH
AW Z KIEK P RYHZ W DK BDG\SHHS

6HRG Z KHRBQREMRANDY BEHQRKRHD IWDQEHWRXIIKVWR LQGQITHHWZ DV $ VARP SBNRIO

REVRNV \XU®1 DOG VSUMA WG RQWH ERXQE BHAT HHQWH SK\ MACDOG \WH CEVERW, QVRP H

Z D VERK DHIONHSK MADCREVRW < RAAQVFHWHP P RYHWHP  SXWRCHRQWS R DLRWHU 900DV

\KH\CP HWP H \WWH  DUHCEVWERNDQG P DKHP DIFDO'$ P EYDBOQAQWHUDMUH FRP SRMRDOREVRV

FDQEHDESUIRORKHGLQGLTHIHWZ DV + D5 CESUIRDRK SUIRIUZP P HY\WHDAD\SUMY P RUH@NH BQ CEWAERWV

HMYW D1 HZ\WQDQSDWFB  Z KIBIVRDESUIRDAK SURIUWEP P HYWHDAMP RIHANHD SK\ MFDCREVIRWV
DAER SOQNRUDFEERDEG FARXW

%HDAHR \MLV/CP ELYDBIFH FRP SXIRDCREMAVR! | HUD J UDAG-DOR\WRHZ KRHIBSURTFK
UHNXUHYDFRVH UHDMRQKLS R DQ REVAW SHIHIAHG DY\ DOG FRFUM & RP SXBAMRDCREMAN
RIHJDSK MFDOSDN R CAFRVARWHZ RESR 1RIP DOX WPV 6RP HSHRSBIDLHARP | RWGE®IZ W

P DKHP DVFDCH SHIHFHV\KDAP DQSXOMM P ERYRQ TXDEUMD XOG S8 99WRUP DQ \KH

DOP BYDBNDMHR ARP SXBMRIDCREVIRV P HOQV TXWMP SO D ILWXACARHAV R P DKHP DINFY

$ WLWGEAEP HMRQR Al HHFHIQSHRSBIVAKRIFHR FRP SXYBMRDCREMAKDAR GRZ W QL HIHAHY
LOWHG-IUHHR Z KLFK WWHHREVIANV DUHDQKMURSRP RSKU HG 7 KHDQMURSRP R8I DIRQH MR/

[URP \WHHRP SX\BIMNRDCREVIFWV - 7 KDINSUIM GRAVQWZ QMR ARZ KDV WOIWERZ - \R\KHFRP SX\WMJ
MHD $ QQH @\HP DR \RWEESUIRDK SIRIUIP P HY KDV BQHDHMP HZ RINQYJ Z WK \KHFRP SXWWULL

\KHDQMURSRP RUSK1] H/LWBKHKDVQR GREWKDNRP SYMYKDYHSK AKRRILLY 7KH  WMON BXW
FOQWHDED KD/H HP RIRQY  6KHEHIHYHY KRZ HYHJ WDAKHFRP SXAUKDVSUHHHIH  + HZ RXG
O\HIW \ RXGGDSHW SIRIUP  $ Q5Z KHRIWARP HAR\WFKQEDOMQIV $ QQHDWXP HAKH

FRP SXWMUKDVDQCHMKHIF |, GROWNIRZ UL KHZ RX@G DKMHUKDYHWHSURIUIP EHYHY FRP STFDMGRU
YHY P SO

© HNIRZ DQG\KHNRZ VAKDAKHFRP SXMULY MWADP CRAGH  9AAKRHZ KR Z DOAR\WHDMND
FHRIQZ DV DVLL IMZ HHD SHYRQDUHCEGIVR VHHWHP DRKLGHDV\K | LFLHQ® DOYHI RUMYR\HYHDY
DFRP SIQRQ 1L RQ® DAP MGRH © KHOWHFRP SXWAU P RABWHTYXHD LODJIDP HR FKHW LW
WP SVXVVRWLON R IWDVKDYLQ) LQMNRYY $ QG SUIRIUP VZ QD FRP SXAMM WP LOMIRZ W
HFK RMHULQDZ D \WDAXSSRWP RGHYR \KHARP SXAUDVFRP SRHGR  DJHQWV 1O

FRP P XQFDIRY $ QKURSRP R.SK] DARD ERK R DFRP SXMM WP DQGLIWSIW GRVQRWVRTBZ
IURP @ANR \WAKQFDCH SHWNYH & RP SXMNALHQMWMIIN CERXND FROAHSWIXAK DV UHRXWRQZ W
DOAURSRP RSKIF P HBBKRY RHDJHQVFDIYXS DQRAHU Z DNHVXS DQRAHU DQG SDAHVRQD
ME 7KH \RP HIP H/HYHDUH HARWHDI HQVZ WAQDFRP SXAMUM WP D/AMYHQVR D \RAHWVR
PIOG 0 LON 3DHW  F
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9 HY \ RXQ) FKLABHQ DUHLO | R QRHMEEQ Z KRKHUFRP SXMY/VKRX@S BHFRXQINMG DV DYHRUGRADDYH
DOG DU XHWHTXHWIROKR® GHEDIG) \WHFRP SXALVDIYHHWROWHEDLVR WS FKRBRI\
LQMMRYY FROARNMHN DG HHIQIV 7 XUNB HS K5, 9% DIH P RWILH\KUHWDN
\KHFRP SXAWULY QRATAXDE DOYH 960MDAKLY SROMRP HRKIEBHD ONHS$ QQH FRQIMXHWR EHKDYH

Z 1\ DQG\IIN CERXAMHFRP SXMUDYLL IVZ HIHVFQNHQA7 KH BLID) \WDAMYKHSLQ) \WHP RUFRP STIQ
\KDAMAQW, QWLY \WH  DIHQRAKRZ 1Q) FRIXMRQIERVERRI 7KH GR QRAKIQN\WDAH

FRP SX\NWULYVDIYHWHZ D DQDQP DOV 9%XWMKDVD NQGR @H \WHNQGR @ HOSSURSUDMWRD
FRP SX\MJ 7 KLVLYD S FKRBRILFDOT H

2 \MHUFKL@BHOKDYHDYHY Gl HMHOABTANRY 2 FHWH DR RQJIHJUSHS®] HGE\ Z KHKHWH
P DRAKLGHP LIKWRMD® EHELRBILFDD DIYH WH \K\ [Z D [URP DQANURSRP RSK DIRY :  KHOWKH

FRP SIIQIERX\VWHFRP SOAMUMH GR\RLQREMANHWMP V VWARR\BZ  IWERRQWKDYHHIRXIK
PHPRY 7DDLQ) CERAVMHARP SXMUX\XOD P HIQ/ \BDLQ) \KRS  CERXVWWAKQFDOGHEY

/ VMHO RKHZ HO DUAVHIAKHID/MH+ HQLIBQ6AKRROGG BRLQMMYHWHG R HIKWLL WK JUDEH
VWYGQVIQDHP SMWUJUK FDAMRRP 0 RKHZ HD 6 KHI RXQG \WKH HRX@ FCBMUH FKLABHRV
MUAA\RZ DB/ \WHDQKURSRP RB< DIRQR WHHARP SXIMUB. QMM XDKLQ) \J R WGV UHIMRBO

DG HYUR(P HAMD 5 HIDNRDOAKL@UHWHD/AWHFRP SXWWUDVP XFK ANHDSHYRQDYWH  FBQJHNV
XD ZIW Z KGIHMUREP HQECKLGHWHDNMNINHDWIQ) 7 KUBHHRXWR WH I RXUI LY LOKHMXG

Z HIHUADMWRDO WUHRXAR \WHI RXUER VHMLRGP HOBDO RKHZ HI/ UK \KSSRWRXU
REVHLYDIRQ\KDNAKLABHD Z KR DOMURSRP R SKL] HWHFRP SXMUDLH QR GW\WAKQEDTD \RSKMFDAG
\KDQ\WRVHZ KR GR QRV7 KHG-IUWHR DQKURSRP RUSKL] DARQGRVQRAH GRW SHIYHEXW

S FKREILFDCCSSURTK 0 RIHZ HDY UAHDUAK DOR \XSSRWRXUDWRADNRQR SURIUP P LQ) VG

DAGIHGU

/ RRNGQ) DD RKHZ HD BWWURKIK RAUWKHRANFDCBUIM  IWYDAKRXIK RIFHWH KDHSDRHG
\KHFRP SXMULQWHQRADDYHFDAMIRY  WHER V\MIG\R\AWBIZ W UHIH LQR\WDAY IMD/D\KQJ
7KVKHSV\KHP VR CESURSUDM IVWKURXI K DUHDMRQKLS \KDAQYRYHYGMWEIAH REMANWY DOG
FROMROS$ QG VWY DAKRXIK WHILLY RFHKDYLQ) VANBGWHTXHIRQR ELRBILFDCDDYHHN JHV
P RHFRP | RMIEBIZ W \WHP DAKLGHE. P NG MDQLQMIRRYHSDWNGH) , QWWHFRP SXAMMWH KDYH
| RXQG\RP HXLQJ LOWHGRP QR |RP DOX WP VR Z KLIFK \WH  FDQUHDMZ LW LQ RUP DDW

7 KHFRQMHQMRDORAMLQR | RIP DOX WPV \MURXIK \WHP DQSXOIRQR CEVAIRAX P ERY FRH/
GRRY\KDAHFRP SXYAMUFDQRSHD 7 KHFRP SXRU Z WK LW UISKIEY IWARXQE/ W VG DQP DIRD
FOQSURVIGHDSRWR HQN | RUSHRSBIZ KRHFKIH Z D VR U VR \WHZ RUES DUHWURKIK

P RYHP HQMOQMWRY Y\XOOP SIAMRQ \WHSRZ HUR Z RB/DGDARADIRY $ QGLWAIRSURYIGHD
SUMBIHGSROMR HW 1RUS-RSBIZ KRHP RAHR DESURTFK IVVMURXIK DFRH ERAO LGHNLEDIRY
Z W\KHZ RESR LG-D/RUAKRHZ KR CESURSUDM\KMURXI K DOMURSRP RUSK1] DIRY 7 KHFRP SXIMRI0D
REMPAVRQ\WH ER GHUEHE H)WHLG-DDOG DSK MADOREMPAR HY Q. SRMELONY

-

& 26(1(66$1" &21)/,&76

'L HHQAQMBRMOOSHYSHRRMHY SURYLGHVKI I HURYHK. SREHAVIERVZ K\ Z RP H\MXG\R DERSW
\KH DSSURCRKHV\KDAZ HKDYH FOMRUHG XQEHH UEUF \RWB RP HSHYSHRIYHY \KFK D/ARH

SV FKROQDOWF DFFRXQASTFHWHURRWR QLI HHFHDAIQH® WBIHR KXP DQGHYHBSP HWV, | \KH
HOIHWDOGP RWRP SHIXY H SHIHFHVR P HJILQ) DUHZ W \KHP RKHU \WHSURFHWR

QL HHMDIRQWNA/RQIHIGHUP HDQQIV ( [ SHIHEFHYZ KHHERXQEUHY DIHQRAFBOUDUH DRRADAG
Z W\RP HKMLQ) 1HP DB ' LI HHQIDANRQ DG GHIGHDARQ DUHP D
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7 KHSW FKROQDOWF | REXVRQHI® H SHIHIFHGRVQRAHHAOU® XQEHP LGHDP RIHVRARRILFDD
SHYSHRARYH Z KHHWHHP SKDUVLY RQRXURXEMUHVAKOLS JHIGHUAYIMRQR  SOUHQIY URDVDQGRY
WHYHY G HHQARADT DARY/R P HODQGZ RPHD $ VDALWED JUWDER UHFHYHAR \BONVDQG
\RTHY DILOUHHYH/GRTY SIRVHRMGR KHJ QRAD/REMAN\R FRP P DG EXVDVFKLABHQWR QAUMUA
, QRXUPXAOMUH JLLY DH\EXI KVWCHI RIDIRD FRP SURP VH DG \KHFDSCAW | RULQIP DR DARADD
YILWHY Z KLBIP RGHYR P DB EHKDARUMIHY GHRMYHHN FRROP SOMDIW DQGWHLP SRIMRQR
Z 1, W RXGRMEH\KBUIMQ LI Z RP HRIHIWP RUHFRP | RUBE®! P RUH WHP \HYHY  Z W
GHRIDIRQDYGARP SURP VHLP R HBP HQIVR WRXIKWOQG P HYSUH HUHG\WR P DNHGHAMYHSDQ/
DQGLP SRHSUGHA.SBVRQDV-EDDMU-DDW

) URP LWYHY | RXQEDIRQ/ REMRRYW LOVAHIFHZ DvP HESKRUFDD HYDIHGZ W \MHOQJXDIHR

P DBIGRP LQDINRQDQG | HP DBIVKEP WIRQ ) DAV YIFRQXVHGWHLP DIHR WHP DBVALHMX XY
\KHI HP DOICDMH ROWHUAN . HDU S Il OHKON  +DIZD SS

2 BRIV KDV EHHD FRQIMKAMG QRARQD QWP VR \WHAMBFHR \WHNGRZ HJIURP. QDM
EXWOWLP VR DQDIJUHALYHUHIDIRQKLS \RZ DB/ IWRUUDKHMZ DB/KHU. $ QGI1URP IWYHY
| RAQEDIRYY REVRRNW LOAHFHKDVEHHHI DIHS Z W WHOQXDIHR SRz HJ QRARQD RYHJ
DMH EXVRYHUSHRSBIDIGRUIDY] DARYY 6XFK DARADIRQYKDH\SUHIGEH RQG SR HAMRTO
\FLHQVLE FRP P XQWAY DJ.JUAMRQKDVEHRP HSOWWR DZ LGASUHIG FX@MDOXQEHWIEQ) R Z KDV
WP HDQ/\R BHKDYHIQDVAHQWIE Z D, WKDLGP HKRG/DIHH SHAAMG\RIQRYH GPRDKLQ) DD
DUXP HQADQG NRANGQ) IWARZ Q \RM] H + HHWHREVAAR \KHEGZ VIV GRADI HP DBIQDMUHEXD
P DBIVALHQVLE RSSROHOW, | \AHDRHLYI LMD USH IWAKHDDGXHD

, QH\KHUFDH WY RAKSUMQ) \KDAP DQ Z RP HDI HHOXGARP | RMIEGIERW Z W \AHIFHDOG Z LW

Z D VR \KLQNQ) \KDAMDYHEHHQ DARADAG Z LW W7 KHWDAMRIDOAVARXAYHR  FRP SXBIRQKD/QRW
EHHQH HP SWURP \WHHFRQCREMRYY 3URIUIP VOQGRSHIDAY M WP VOUH AUDKHG DQG NGBG

© HZ WMWK FKDBMURQDFRP SX\WLUZ KRHRSHIDIQ M \WP DANVLL WWKRX@ DER WD LOWKANRD
WDQURWH HRAWM 7 KLVLYDWWBIR QAVFRXUHWDNHZ Z RP HRIDOR GRM

6XFK REVHLYDARQY CERAVDQIXDIH SRZ HJ DOGWHJIHGH] DIRQR \ALHQWLE GVFRXAUHVKI IV
SURRKUAANDABXK Z RP HOVR RN | RUDBMCDAYHDSSURDFKHVARNGRZ LQ) - DOG\KLY/P HIQV SURKUHR

DERSWRVWISSURIFKHY $ SW FKRODD W SHYSHRRYHP LIKVWKI JHAAKDAZ RP HQKDYHD
SUHAVSRIWMRQ\RZ DLB/DVRWWISSURTFK. $ QGWWHD \KHVRADCFROWKANROR \AHFHUHQ RFHAKLY
SHHMHFH 6AHFHZ DHVIWI@I D/ KOG LQDZ D WDNBBHYZ RP HD 7 KLYP HIQ/AKDMOQRXU
FX@UH Z RP HYDHWRR R WD CFHGZ W \WHQRAHAHADUD FRQARXYVKREHR SXWDY \WHP \HYH/
DARGE/HWWHUZ W \WHFX@AUDCP HIQQIVR EHQ) DVALHQIYRUZ W \WH PXOMUDCFROMKRMRQ/R
FHQI DZRP DD

6XPK FKREHVGR QRDYH\R EHP DEHLQDQDORURMQ) ZD 7KH QRAPH DA\ Z HP HQIRGHS
HOIHUDQIFLSDAMG DSKHIRP HIRQR FRU® SOMPOWUHGH :  RP HRZ KR HQAMJFHQMYR SRz HJ
JLYHHERDHAMAP R QRARQD \RKHSUAKUH EXVWR\RHVHEANROR KDYLQ) CRKLHYHG \WH W KVWR
XVHWHP DBIGVARXUH\KDABUHERP LADMAKHH $ QGWH  DOR \SHIN VR WHFRQ CRWKDARLY
HYHIEHY DNQGR FRQ CRVWKDVRQIGHIE® FRP STFDM/RXUMRY R KRZ Z RP HYCSSURSUDM
\WFKQRBRI\

© HKDYH\KIJFAMGWDAP DR Z RP HYKDYHD SUH HIHIFHI RUDNEIFKP HADQG UHIDMRQKLS Z WK
\WFKQRE LFDCREVIAVDYDP HIQ/R CESURSUDAY \WHP  EXVZ HKDYHDOR SRQAG\R\WHDXRADIRY
R \WWHHREWMRNZ W DFRQMKAMROR WHP DBIWWDAKAAY DI UANMRQ GRP LADIRY DG

FRP SHIMRQ 7 KLY FRQXKRNROR WHKQRBI\ P D BDGWR DFRQ QRNEHE HHD DFRHHIFRXQAZ WK
\WRKQRB\ DQGZ RP HQVIP DIHR \WHP \HYHVDVZ RP HD 6XFK DFRQ QR DSSOUHZ KHDZ HBRN
D/Z RP HQDQGFRP SXMY
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( SMAP RRILFDCBOUDDAP  DG\KHS HYDODIROR \WHERFUAM

. KHRZ RP HQGHWDD HWHFRP SX\MUD/ MWWDWRRO WP RIHWDQDZ D R Z WGIY 1Q) BHDXAH
R DOAMNR DAKHMNAW LOVWWMBIR CESURDK |, QMY WDWKH FRP SXMULV MVWDWWROVRHZ D WR
GHFOHWDAZ KDAYVP RIAP SRUIBQNVERAWEHQ) DSHYRQ DIGDZ RP B LVICHRP SDNEGIZ WK FRAH

UHDMRQKLSVR \WFKCRBI\

© KHD/ DI LIAVRXQG KHYHD GRQJ Z HIIQKHJSURIUP P LQI FRXWH \KHIRXQGIWAADY  BHFDAH
\KHI HOVKHQHHEHG\R SURMAKHYHD [ URP WHIG-DR  EHQJ DFRP SXMMAHFHWSH |, QKLIK
\FKRRO/ NDMZ \ RXQ) P HQDURXQGKHUMLIQ) \RFRP SXMYD/DZ D \RDRGSHRSB! 7KH \RRN
\KHFRP SX\MY/DQGP DEHDZ REBDE0W / DMDGAFUEHVKHYHD D/ \MQQ) R KHIDMIDCCEONAIQ
P DKHP DIFV\KD/Z RXG KDHBOGKHARWHFRP SXOMU |, GGOWAHL |, Z D/IRRGDAMW, Z DQAMG\R

Z RINLQZ REB/Z KHHOQ XD HVKDGP RRO/DGFRQGHAMG\ RX Z MW SHRSB! $ QGDOKRXIK 5 RALQ
KDGJRHWURKIK P RMR KHJ@ HDVDP XMADQSUAWAQ) SDGRHIKWRXWD@  \KHRRKDG| HILY
CERXAWJIX VZ KR BABEQKHG HIIRQKLSY Z MKWWHFRP SOMU 7RP H LWWRXQB/J URWAR BN CERXW
HABEQKLQ) DUHIDIRQKLS Z W \KHFRP SXMU , GROWINHHUBEDKLQ) UHDMRQKLSVZ WK P CRKLGHY

5 HIMRQKLSV DUHI RUSHRS®!

,QWHYHKHP HFHZ W Z KIFK P DD Z RP HRLQUIMARQWHFRP SXARLVQHMBDN RQIWEHQ) GRMQ)
P RIHWDQDP HHRROWHHIV\RP HKLQ) P RUH\KDQ DIHDMRQR FXAXUHDQGMWVG! 0 DQ Z RP HD

DUHI LJKWY) DI DIQWADQH SHIHFHR \WHARP SXMUDV'SU FKRBILFDI JUSSIQ) 7KH DUHI LKW
DIDQIIQHDBP HOAR WHUNRWWSSURDRK ) RARP H IWAQEHEHDAHWH Z DOAWR EHRY) \R\KH
GRP LCDQWRP SXWURX@MUH / RUDCH Z KRSWIUP VB! [P DILQQ) Z KDAMKHFRP SRHQVI HHOINH
HIB/KHUGHAUSIRQR KHUSWRIWP P LQJ WBIE DEAQ) . H-B\WLVDGRQ PRYV , NORZ LWRXQBY/
VXSG YAWRURKHY WHUH SHIHIFHR FERHIFWAR \WHREWAAY DARXUAHR FRQQEW

: KHR/ DMDBEHIDSRIUP P 1) WKHVY. KHYHD D/ARP P XQFDIY Z W \WHFRP SXWWU EXVWKH

P HEBKRAVRRQGWHAHGKHU 7 KHFRP SARUMQVD M) BHQ) DQGZ KHD, WMLQN CERXW

FRP P XQEDIY Z W IWZ HD\KDV/Z IRQ) 7 KHIHVDHWIIQDP RXQR 1 HHIY LQYRYHSLQWHLGDR
FRP P XQFDIRY DQG, Z D/GRNQ) | RAKDNVURP WHFRP SXWL  6KHERNHG DAMDOG\KHI WKWWHS

KHYHD W2 DVKRUE®! , Z DVEHFRP 1Q) LOYRYHSZ LKD) |, LGHQNIHGZ MK KRZ \WHFRP SXAU
Z D/JRQ \MRAIK \MQIV

/ DD MNHWHVRWEESUIRERK SIRIWEP P HU$ QH SORHG KHYHD LOWHVSIAHR WHFRP SXBNRDO

REMRVM\KHZ RINHGZ W DG Z DV SURRHWR BRKURSRP RBK DRQ URSRAQ) \R\KHFRP SX\WMUDY/

WRXIK IWKBG  DAPDIVDQLQMBRXOCSHIRDDW |, Q/ MDVADH KHURZ QWBIALP HVWR R THIGKHU
$ VDSRIWP P HJZ MW DR WIESURCFK W WWHAVASTOH \KHUHEH®G DI DQINZ. KHHKHMMBIKDG GG

KHJ BEHFDXAVHWRDG GG KHMR Z KDANKHH SHIHFHS D/DWR FRHUHDWRQKLS Z W DP CRKIH

&DURD QDI DQVEDNVCERAMMH KIHIDUK DOGWHZ HE DvP HEBKRYAR GARUEHWHGL T HIHAZ D VIQ
Z KIFK P HQDQGZ RP HOVHHWHUZ R@®/ * LQD) S 0 HQWHDKHIWK R DARGEP RXV
SRIMRY/ : RP HQVFHDZ FER LQMFRQOHANRQVIP RY) SHRSBI 0 HQFDQEHZ MW \WHFRP SXAMU
FROMADMABDYHAKRHP DRGH HHQLWRDWS Z MQD@UJHIRJIDY] DIRY : KHRZ RP HOWHH

FRP SX\MYG-P DOAQ) VFEDDIRQI URP RKHY WH SHIFHYHWHP CRKLGHVDYA@QIHRXY 7KH X\H

P HEBKRYIURP \WHUSIRIUP P L) FIDAMAV\R I WIP HDYLHZ. R SHRS®IDVZ KDVARP SXMYDHGRABR
IRUH CP SB 5 REQ\D VWD/BHRSBIKDYH JUDNODKH/R CEVAIPAKRXIKVWZ LWWRANDQ. GRILFDD
VHDXHIFHEH RHLW, | \ RXHG VR GRWD/Z LW DFRP SXWMU IVZ RXGS\WID, RX WD P HURURU
I@IDD / DMDERVYGRZ QZ KDAFRP SXMYFIQWARVRDVEN-UIRP 7KH FDQORARYH

, \KSSRWHLL \ RX GRN DARHSK\ MFDCP CRAGHY R \WHFRP SXAUP LQG WY DB RAVVR\WHKXP DQP LG
YVANH\DILQ) JUFH WHGQL T HHFH LVHP RIRD 7 KDV\WHOGH\ RXFOQGLY. 7KDVZ KHIM\ RXA\MD 7KLY

\MQJ PD EHCEGIWR GR\RP HMLQ) ONHWLQNQ) EXVWDQWIRYHDQ ERG

7 KHFRP SXWUSUIAHIFHKDVSURYRNHGD  URP DQIF UTANRYD LORXUPXAOMUIH — $ VSHRSBIVENA
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FRP SXMY\VHUIRA® D/MP XDAMGP LQG P 0Q DIHLQFRY QRVZ W KHP HAKDQMIF LP DIH\KDAY

UH ORAMGECANVRWHP LOWHP LWIRUR \KHP DFKUGH 7KH GHIGHWH\SHALLAW R SHRSBILQWMP VR
Z KDIVFRP SXAMY FDQIRAR 6P XOMWMIQNQ) P D EH\MAONG) EXVWIP XOAMEGRYHLY QHYHIRYH

© RP HOH SUAM\KVAHQIP HQAZ W SDMEX@UXUIHR. © HEHIHYHKLY LY EHFDXAHD FRQ QRAVXHY
WHUFRQYLRIRD $ FRP | RMEEGIVIVGIR \WLONQ) Z RXCGKDYHWHP JHAFRHR WHREMRVR
\KRXIKW7 KHFRP SXARUR | HY\MHP REMPVR \KRXIKWOXAAHFBRHIH JHAR\KY/P CFKLCH \KH

P RIHDJ (RAVWH [HD7KHP RIHWH EHRP HIQYRYHSZ W \WWHFRP SXMU \WHP RIHWH. LOLMARDN
WVWRI® DHWDORROS$ Z D RAR WHLP SDWHZ RX UHNXLH SUR RXQG FKDQI HLOKH PXGYUH\KD
\XURXQB/WHFRP SXYMARRO, | \WHFRP SXMULYD\RRODQGR FRAUHIWY LVIWP RIHANHDKDP P HURU
P RHO\HDKDSVFR G

7KHP XMADRS5 RAQLRAAMMMGE. KHIFRHUHDIRQKLS Z MW KHISIDR $ Z RP DQZ KRILQBY
DNIFKP HQARWHFRP SXMU XQDMID LVGRASVHAR KHUSDAMRQ! RAHE-DAWXOKHDA DQENXH
LON SHOAKHXVHARZ UM © HLQHWDML / MDKDG EHHRLQP XME VAKRROVKHZ RX@G RV SHIHIH
DAKUDMIQ) KHNVHQHR FRP P XQFDIY Z WY KHULQXKP HQNRUKHUHP RIRIDOLQYRYHP HQAZ WK LW
0 XME WGV QYHLQ D FXAGXMUH\KDARYHMP H KD/AGZ ® JURZ QD@ XDIHDGGP RCHY | RUFRH
UHIMRQKLSVZ MK P XME P DKUY 7 KHKDUBVEKRUG ONHWH YLWKOODMYWV SHIRY BXOWKHY DG
SOQN IV MWD\RRO $ QG\ HAZ HXQEHYXUOG WDV HIFRQMYZ M\WHHFDD DOGLQEHHS

Z LGP RWBURECED  BHFBRH VHRXRXY DG UHDIRIO$S QG \KDADINVZ LOGHYHES KLIK® SHYRID
VIVBVR Z RINGQ) Z WK \MH-P

7KHGYHESP HQAR DQHZ. FRP SXWWURX@YUHZ RXQE UHTXLLHP RIHWWDQWWMAKQRERI LFDOSURI UMW DQG
P RIHWDQHYLURP HONZ KHH\KHIHLY SHIP DIRQWR Z RINZ LW KLIK® SHYRQODSSURTFKHY | W

Z RXGUHNXUWHD Q. DQG\R WUFRQAKAMROR \WHWRKGRBRILFDDZ W DQZ. VKR LQMBRXDCDOG
HP RIRIDOYDOH/P RIHANHWRHZ HDSSO \RKDBMFKRG/\KDQKIP PHY | FRP SXMY/DUHUDD
WH\RRY'Z HXHR Z UMM R GALIQ \R SO Z WK LGHD/DOG\KDSHVDQGLP DIH/ WH \KRXG QRAEH
DEAHAHGZ W WHOQIXDIHR GANKS FDBXO@RY 0 RIQ) RAVR \WHLP SDAHDOR Z RXGS WML
\KHUHFRQUIKRIROR . RXUFX@MUIDCDIXP SIRQVCERAVKOG®IIEDAWH @7 R \MRXIKAS GRHKQY
KLY TXHWIRQ ELIQIV XVI XTALFOIVR Z KHIHZ HEHIDD Z LW \KHDXAHWRQ\WDAVEMAP RBRILEDD
SOUDDP VDGR FROGMRYI RIDP RIHLGFOMYHFRP SXAUFX@MUH

—

ROADBLOCKS AND OPENINGS FOR CHANGE

$ FKIEMQ) MW RRILFDCSOWDDP LVQR\P DALY, WHNXUAYFDAQ) LQR TXHIRQ CRWP SO
FRP SXBAMRDOSLIRIHY EXVERP LQDOWP RGHYR' LQMDRXDOGHYHESP HNDQG\WHUDHY FKDEBIHG
DXXP SWRQWDNX®V DG GILE DHWHKLIKHAWRP R UDRQ $ QUHZ DvIEGIR HASH\WH

QP DL HIHFWR \WHHP RAHYEHDXAH DKHUDIH \KHZ D/GRM SHARMGHYHDE, \KHP RIW

FRP P WG 3LD) HMDQ\R KDYHOAKIYHGWH IRPDOXWH — DQGDAKHUWIIHR  FRFUHMRSHIDIRY/
EUFRDIHFOQVHP DFRHBVBE®! YANQP D) HAADWRIDOHMQIV HYHQWLY Z RXGQRMDYH\DYHG
KHJ KHUZ RUN Z L\ \KHFRP SXWMUZ RX@S KDYHEHHQWINHDE \WCRKHLY D/ WH RSSRUMQMY \R HIFRXUDH
\WHGYHESP HR P RIHDGYDRHG FRIQUNWHWN.@Y 6KHZ RXGKDYHEHHQILYHQ\WHP HADIHWWDNV
KHJWMVBIR SRIUP PLQ) DQG\R DOR KHMVBIR \WONGQ)  Z DVLQDGHTXDM \KDNKHZ DvFCSCE®
R \RP HMQ) BHWU \KFK D/ \WHU-DOKMQJ

7 KHP FWDJ HWDANKH FRXT@S GR EHAHLIZ RX@ QRACHAHADUY GDG\RP HRHANHS QOHVR VAW
FRP SXMYRU GREDBZD  Z W\WHP RQDWRKQFDOBYHD: HVFHP DQ $ QQHVIRTZ LQJ) LOWHSDK

R D/ MDRBREQ 7KH BASRIG\RWHGRP LODOMARVR \WHFRP SXMUPXGMUHE! HOMIQ) LQR DD

LDAKHDINF UHIMRQKLS Z W \KHFRP SXARU 7 KLY UASROHFDQ GG \R DSOLUDGR] LEDOUHRIRY
| DOADAMG EUFRBXY DSSHIUDNVILANVLIKVWR BHH WHP HD WILG SOCHY  6RP HWMUQWRD
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( SMAP RRILFDCBOUDDAP  DG\KHS HYDODIROR \WHERFUAM
FRR\ERRN D5SUIRAK DVZ KHD LQWLLGIWDEH Z HZ HHWRG\R GYIGH IRMRYVE. \MQQ) \KH
VHRQGI AR XSMCHEZ Q :  KHQGHQHGDAKDFHW AR \WHU UDOMAQNGT  WH \MDWR XOV
\WDAER QRABIXUH\KHP \R\KLON DADED 3HRSBIANH/ \DDQG5 RAQ HACSHWRFRJRP W DUDRANRY
\KDP X | GVWKHP DQLFWBNROR DVIQULIDQE®  GLIHHAWREH LOQFRP S YXWKDRIEHLY
\KHUH 5 HFDDKH I DEOMWNGHY RUIDGH Z KR\D VAWKHWHY \RGRNOH, P GRQJ Z KDMYHY RH
HHIYVARQ IQREHM SIHHYH DSSHIDGRY  + HMMBILY KLGEHD EHIHDK KHUH | RIWAR | WD

© HKDYH\O.GWDMQRXUPXGMUH \WHRKFMUHG SOQ RIHOMG CEVAEPWRLQNHY GROVWRQD \KDUHD
VB EXVWARQWIAAM DO HEMMP RERILFDCHDM / DQXDIHVKAK DV SXUHVAHFH DG SXUH

P DKHP DIFV 1P STH/AKDAKHUNXSHIRUW LV ORKIHYHG B\ 1LGMUIQ) RAVMHFROFUM DQG\KLYP HIQ/D
FROMXOOSXERZ QR SHRSBIANH/ MDDQGE5 RELQ 9SVIBKRXIK\KYZ D RO\KQNG) VGHED
HOUHOAKHS \WHHLYFDXAHI RUP FDXUHGRIWP WP © HIRFOGHE! GRAUELQ) KRZ RHRSHAQ) |RU
FKDQIHLYARP L) 1URP Z IMMLQ\KHWWKQREI LFDORXOMUHIWHD |, WWENHAKHIRP R DQEZ. HP SKDIY
ROFRP SX\BMRIDCREVIAV Z KLFK LVP DNQJ IWHD | HIWQ GRP DHQVDVAYHYH DV GHEDMYCERXVZ KIFK
SHYRIDOARP SXMY DUH\WHEHWADQGKRZ \R EXLGS DWIADCRUING/

, WP SBWP DQL HABMRQLY/WHI DKLRQI RUXMQ) LFRQVIQFRQARTY SHYRIDOFRP SXMY &RMGHU
\ERZD VR JHMQ DFRP SXAMMRFRS. IQRPDIRY  |RUH P SO WH\M WR DVHRNRQR KLY

KOO 1URP RHAM\HKVR DCRAHU , Q DMDAWRDCFRP SXAMURSHIDAD) M WP \KLY UL
WSLQ) DQLOWKRIRY , QDQLFRQEM WP \WH\CP HH IHAWP D BHORKIYHGE. P RVIQ) DVAUHHD
WX P ERO RUKHWM VWRQWRS RN DVAUHHRM P BRI RUWHQMWNHIW 7 KHPXUHOARAKGRB\ | RUWHIDAWR
P RMQJ \RP HMQ) RQDVAUHHDI DIYV\KR YR Z KDAKHARP SXMULQOMY H SHAMVR SURVLGH TXWM
\VRRQ EXW LI APV \XFK DVARH P RXAVH RUVRXAK VFUYHVAUHHD DHDG JLYHD\BFBA
HOHWDNHDY'$ QQHVH SHIHFHR SIRIUP P LQ) DVFROIH

( YHQ\XSHULADOXOHR LFRVLVHRAIK \RDQURP WHSHA-BIRQR WHFRP SXAUE\. SHRSBIZ KR
DHXVQ) WQFRP SMENRIDD MP SBIZD V) RH CP SBi P DY Z UMLY/Z KR EHI DR XVHFRP SXMY/
UDRIRE D/DHHADY HYLODHILQAQ) \WDAZ DuP HUHDIRQKLSVOUHP HADAGE \WHLFRQY WH
P R\H DQGWHFR LHUCSSHIDGAHR DO CAQRWK. $ QG DAMRXIK \WHH SDMEX@UZ DUWP HJ
UHDMRQKLSV R RAQYRYHSIRIUP P LY WHURX@UDO.Q OHIFHP HIQ/\AKDAKHGH W HHDARD
SHRSBIANH/ \NDDQG5 REQZ LAFRP HVR SIRIUP P Q) FRAYHVZ W DAL HMVHQHR ZKR RZ QY
\KHFRP SXMJ

YXVNDP XGBIAW R WAKQFDCP HMRG/GRAQVE IWHD GDG\R SOUDDA |, WOQMP SO GOG\R

FRP SHIMIRY 7 KLY SROQMDVEHHQUHHQ® GIP DY HGE! WH\WMP VR \WHFRP SHIMRQ EHE HHD\KH
%0 3& DOGWHS SSBI0 DAQRK FRP SXMY 0 DQ KDYHEHHD SOV \IR KHDMG FRO/HIDIRYY/

EHE HHQ\WRHZ KROUXHWH\KSHIRIW R HIFK |, Q\KH, %00 \KHWSLFDOQMIPNRQZ WK \KH

FRP SXMULVWSLQ) DQLOWKRIRY LOWHO CAQRK LWA/P DASXDIY DVRBHHQREVRN 9Z KHRZ H
XQGHIBGWHFRP SXWUDYDSURMRRYHVAUHHD RUGL T HHOADSSURIFKHAR NGRZ BGIH Z HFDQMAMD

RWWHHFRQYHIDNRYV/IODQH. ZD " UTHHABHRSBIDHARP | RMVEGIZ W HIRKM WAP @ KHD
SHRSBH LIKWERAWWKH, %0 YHYXVWHO CAQRK Z KDIWKH  DIHUHDD W Q) W AR VA HIGWHU

FRIQUYHIMB! $ QG\ HMKHG-EDMKDYERK LOBMY DQGARQXP HYDUXQ) LOWP VR Z KHKHJ
%0 RU$ SSBIIRNWUIKW

7KH/ RIRO@QXQIHDWRZ H3$ QQHDQGS G \RSRIUP LQWHURZ QUIVBY YXWQP D) HAFDIRIDO
\HNEIVZ KHIH/ RIR LY GH LGHS D/AKHARP SXMIOQI XD HI RUFKLEHDZ KR KDYHQRABRKHG \WH\RS
WEIHLQ3IDIHAVKIHIK  DIZ 1QJ) HYHD DVARSKIMADMG DWLONHUDY$ QUHRUDYFU-DAYHD\WLQNHU
DV$ B RXVHWWHUMMBY Z RXT@ EHERXI KWDAMHFRWR GHIQQ) \WHULQMIBRNDVLP P DM

6P LO® WHYHY \XFFHWR \WHO CA.QRK KDVR \MEHHD FDWAQ\MP VAKDAH GRAKHHDNP R

\WHGRP LCOQNRP SIWMURXAMUH 7 KHO CHQRWK LFRQF LOMIOAHKDY BHQBUW@DR® P DNHAMGDY \WH
FRP SAMJ RUMWHUWAR XV Z WWWHLP STFDNRQWDNVWHUAXMR XV GHHGWLQIVP DEHMP SBI0G
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( SMAP RRILFDCBOUDDAP  DG\KHS HYDODIROR \WHERFUAM
GROVZ QMR EHERKHIHGZ W WKQEDOMQIV  $ QGIURP \WHEHILQQQ) WHLP STEDIRQKDY/EHHD
\KDAWY/DIRRGM WP | RUZ RP HODQGFKLE@RIHD |, | WY IMVGRMOQDQ MP SBIVHH EHDAHIWY
DX  : KHQWHO CAQRK LVH SHIHFHGDVIRRG WWH SHIHHGDVIRRGEHDXH IRMVRP H
SHRS®! IWHHY @NHDWQN. Q) HURGP HOAWWDVIIW  Z KLBHI RURKHY DQGIRUYHY GLIHBHQW
UDRQ/ \WH, %0 | HHY@\HDWMQN.Q) HYLURP HOAWKDVI W

$ VIVWECSSHY/ WHO CAQRWK VIFRQF IWBIP D EHZ 1QQQ) MY DUIXP HOV7 KHAALIGHYR

FRP SXMULQAICFHVP LIKWOQM SUHAKLY DI LQDOSURR R \WH\WRKQFDOXSHIRIW R IFRQY/ $

SV KRB AP LIKWHDG D/ SN LQTXHWARQ\WH KOG \R WSDABHKTSVHHY RHLYVUHDD \RW
D\WUDDDQG KOG LV DFRQWKAAMKDAY GRSSHSZ KHRWY QRACHHEHG | RUDFA-BUBELON RUSUHIMH
RUXGAMRIDN 2 \WHYP LIKWIP SO \D WDNERQY/DH HDIHU $ @R WHIERYHP D EHIQSDW
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1/5/2016 Epistemological Pluralism and the Revaluation of the Concrete

intelligence have created an opening for epistemological pluralism. There is the possibility for new
alliances between computation and the theorists as well as the practitioners of a science of the
concrete. We began by presenting the notion of epistemological pluralism by reference to three
streams of thought which, although different in many ways, converge in reasserting the importance
of things in thinking. We close by noting the opportunity for their theoretical unification.

Louis Althusser wrote about psychoanalysis that the important breakthrough was not any particular
statement about the mind, but the step of recognizing the unconscious as an object of study that
defines a new theoretical enterprise (Althusser, 1964-1965). Psychology had considered the rational
and the conscious as the quintessential mental activity; Sigmund Freud shifted the ground to the
irrational and the unconscious. The unconscious was not only given recognition as an important
"factor," but became an object of science in its own right. Similarly, we believe there is an opening
for a break with ways of thinking that take the abstract as the quintessential activity of intelligence.
We believe that the three intellectual movements we have noted -- feminism, ethnography of
science, and computation -- are elements of a sea change that would not only recognize concrete
thinking as important, but promote it to an object of science in its own right.

On a more down-to-earth level, there is every reason to think that revaluing the concrete will
contribute to a computer culture that treats the computer as an expressive medium and encourages
differentiated styles of use and relationship with it. There is every reason to think that this computer
culture will be more welcoming and nurturing to women -- and to men. Gilligan has said that
"women's place in man's life cycle" is to protect the recognition "of the continuing importance of
attachment in human life" (Gilligan, 1982, p. 23). We conclude with an analogous point. The role of
feminist studies in the nascent computer culture is to promote the recognition of diversity in how we
think about and appropriate formal systems and encourage the acceptance of our profound human
connection with our tools.

)227127(6

1. Edited collections include Bleir (1986) and Harding and Hintikka (1983). An overview that
highlights many of the issues we deal with in this essay is provided by Elizabeth Fee (in Bleir,
1986).

In this chapter we situate our position by focusing on two writers, Carol Gilligan and Evelyn
Fox Keller. Gilligan, with her emphasis on moral discourse, might seem out of place in a
discussion of noncanonical approaches to science and technology. But here we argue that key
issues in the critique of science are not about VAHNFreasoning but about UHDVRQQI
Juxtaposing moral and computational reasoning helps us make this point. In addition,
Gilligan's critical relationship to the theories of Lawrence Kohlberg is analogous to our own
critical relationship to Piaget's work. We emphasize Keller because her work underscores, as
does ours, the importance of relationships with objects in the development of noncanonical
styles. Using Gilligan and Keller as a contrasting pair allows us to highlight two different
dimensions of what we call the "soft" approach to science. See Gilligan (1982), Keller (1983,
1985).

2. A sample of relevant studies in scientific ethnography is provided by Knorr-Cetina and
Mulkay (1983). See also Knorr-Cetina (1981), Latour and Woolgar (1979), Traweek (1989).
A sample of studies on everyday thinking is contained in Rogoff and Lave (1984). Also see

http://www papert.org/articles/EpistemologicalPluralism.html 20/26
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