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AT GOOGE, JUSTIN QUTRONI '96 TURNS INFO THE POWER OF PLAY

INTO ACTION. ANNA CH/SE '13 ENGINEERS IMAGINATION.
BY ANDREW FAUGHT | PHOTOGRAPHY MATT FURMAN BY ERIN PETERSON | ILLUSTRATIONS SEAN MCCABE

PHOTOGRAPHY STEVEN KING

DELIVERING CHAIGE

MAJED ZAMBARAJI '90 IS OUT TO CHALLENGE ALL SYSTEMS GO
THE WORLDWDE LOGSTICS INDUSTRY. SCOTT MATHEWS'82 DEFTLY INTEGRAES
BY JOAN KILLOUGH-MILLER NASASPACEFLIGHTS.

ILLUSTRATION HYLTON WARBURTON BY AMY CRAW FORD | PHOTOGRAPHY MARIO DE LOPEZ

COVER ILLUSTRATION SEAN MCCABE



LETTERS TO THE EDITOR

READ THESE NOTES FROM SOME WHO FELT MOVED
ENOUGH TO REACH OUT—SEND YOUR OWN THOUGHTS
ON THE JOURNAL TO DMANNING@WPI.EDU.

A CONVERSATION WITH THE PRESIDENT

IGSD’S KENT RISSMILLER SATDOWN WITH LAURIE
LESHIN TO DISCUSS WPI'S “GLOBAL PROJECTS FOR ALL”"
STRATEGIC INITIATIVE.

BYTE o’

GET ACQUAINTED WITH WINSTON OLUWOLE (WOLE)
SOBOYEJO, WPI'S NEW BERNARD M. GORDON DEAN
OF ENGINEERING.

GLOBAL IMPACT
WPI'S NEW ALBANIA PROJECT CENTER IS ALREADY
RIPE WITH OPPORTUNITIES FOR OUR STUDENTS.

TURNING POINT

ROB PROVOST '88 JOURNEYS FROM AIR FORCE
OFFICER TO MUSICIAN, PRIVATE CHEF, AND CATERING
BUSINESS OWNER.

WPI INSIDER

ALEX MARKOSKI WORKS TOWARD A DOUBLE MAJOR,
YET MANAGES TO FILL HIS SPARE TIME WITH MUSIC,
ENTREPRENEURSHIP, AND BIOMEDICAL LAB WORK.

ACROSS EARLE BRIDGE

GIVING DAYAND WHY PARTICIPATION MATTERS;

TRACY RUBIN ACCEPTS STEVE'S GOAT'S HEAD AWARD;
ONE ALUM’S RETURN ON INVESTMENT.

CLASS NOTES

NEW JOB? FANTASTIC TRIP? MAJOR MILESTONE?
FORGET FACEBOOK—SEND YOUR NEWS TO
CLASSNOTES@WPI.EDU AND SHARE IT WITH
YOUR FELLOW ALUMNI.

COMPLETED CAREERS
IN MEMORY OF ALUMNI, FACULTY, AND OTHER
MEMBERS OF THE WPI COMMUNITY.

EXECUTIVE DIRECTOR,
ALUMNI RELATIONS
Peter Thomas

CHIEF MARKETING OFFICER
Amy Morton

DIRECTOR OF RESEARCH
COMMUNICATIONS
Michael Dorsey

EDITOR
Doreen Manning
dmanning@wpi.edu
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ARTDIRECTOR
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Alison Duffy
Andrew Faught
Sharron Kahn Luttrell
Sira Naras

Paula Owen

Erin Peterson

Taryn Plumb

Susan Shalhoub
Julia Quinn-Szcesuil

PRODUCTION MANAGER
Dianne Vanacore
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Matthew Burgos
Mario De Lopez
Matt Furman
Steven King

Teresa Lee

Phill Lehans
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Michael Aiello
Sean McCabe
Jonathan Reinfurt
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Hylton Warburton

CORRESPOND WITH WPI JOURNAL
13, -RXUQDO

,QVWLWXWH 5RDG  %R\QWRQ +DOO
‘RUFHVWHU ODVVDFKXVHWWYV
ZSLMRXUQDO#ZSL HGX
ZSL HGX MRXUQDO

6XEPLW &0ODVV 1RWHV FODVVQRWHV#ZSL

:3, -RXUQDO ,661 k LV

SXEOLVKHG TXDUWHUO\ E\ :RUFHVWHU 3RC
L, QVWLWXWH :3, LQ FRQMXQFWLRQ ZLWK V
$OXPQL $VVRFLDWLRQ 3HULRGLFDO SRVW
QRQ SUR,W DW :RUFHVWHU O0DVVDFKXVHW
DGGLWLRQDO HQWU\ RI,FHV ,VVXHV DUH F
DOO NQRZQ :3, DOXPQL OLYLQJ ZLWKLQ W}
DV D EHQH,W RI KDYLQJ JUDGXDWHG IURP
7KLV SXEOLFDWLRQ LV JXLGHG E\ :3,RV SU
RI IUHH H[SUHVVLRQ DQG DFFHSWHG VWD
JRRG WDVWH 2SLQLRQV H[SUHVVHG DUH V
VLIQHG FRQWULEXWRUV DQG GR QRW UHS
RSLQLRQ RU RI,FLDO SRVLWLRQ RI :3, RU L
32670$67(5 30HDVH VHQG DGGUHVV FKDQ!:

JRUP WR :3, -RXUQDO :RUFHVWHU
3RO\WHFKQLF ,QVWLWXWH ,QVWLWXWH
:RUFHVWHU 0% b

VSULQJ  IROORZXV3,-2851%/
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PRAISE US OR PANUJS OR SIMPLY SHARE BY SUBMITTING YOUR LETTER TO EDITOR DOREEN MANNING@MANNING@WPI.EDU.

GMO GATEKEEPER MAKING A DIFFERENCE
, DP HYHU JUDWHIXO IRU WKH VFKRODUVARSNHEBKIRW $GDJH LQ %URRNOL
DOORZHG WKLV ,UVW VRQ RI D &BDSDIUPP RIUD QW D\PRWKDW GHVLIJQHG D
JUDGXDWH LQ IURP :3,RV ELRMRPFKXB/WRIUDP GDWD DFTXLVLWLRQ DQC
W ZzDV JUHDW WR UHDG DERXW ZDOLQ XDEWHGLWVKOADRVH DFTXLVLWLRQ Z
T*02 *DWHNHHSHUU DW WKH 86'$FRRRHOBBHDVWWVZKRVH JDLQ DQG ELDV ZD
VLPLODUO\ HTXLSSHG ZLWK D QXB\QGFHGEWE S URDRHKWW R $OO VLIQDO FRQC
DQ RIWHQ SRODUL]LQJ LVVXH , RIFDHQ YDY WK BW @K LQHWKH DQDORJ GR
, DP QRW FDWHJRULFDOO\ TDQWWXRRVH YDRXHV WKDW H[FHHGHG DQDOF
SUR WUDQVSDUHQF\ DQG SUR GHPREOUWP\LPLWY ZHUH GLJLWL]HG VR WK
OV %HOLVOH PRVW DVWXWHO\ REQNUHYMVROQKWIWPHIBU@QRW OLPLW SHU
ORW RI SHRSOH WKH FRUSRUDWGELSUWPW L¥B O XCHYHZHKUMHWWKHQ WUDQVIH
UHDOO\ XSVHWV WKHP U 8QIRUWXQRKMHNOARIUWIRW TXQOVH VLV
GLI,FXOW WR GHFRXSOH WKH SURBLYBYV RIKELBWRIMKFW HQJLQHHU IRU D
QRORJ\ IURP WKH SUDFWLFHV RILONWWPROW G DW. BAOKHH 8QLYHUVLW\ RI 9L
SURSRQHQWYV FKHPLFDO PDQ XID&FRKRRHOUM W XIHQKWGWLPH FDUGLRYDVFXO
TOLIH VFLHQFHVU FRPSDQLHV VIHIG DQDOLVIOL RQGHWRDQ 1,+ JUDQW b3
NHHS FRQVXPHUV LQ WKH GDUN WHERXW XD W&WRBD O\VLYV ZDV GRQH RIf
HDW WDNLQJ DGYDQWDJH RI TUHWRRHY L MPICGERMHORSHG DOO RI WKH VRIW
EHWZHHQ LQGXVWU\ DQG UHJXOQZWRM \D WROSVRWP PWB WKH SURMHFW ZDV
WKH SULYDWL]DWLRQ RI RXU JOR B)DUWOHHE WXSSOXHHN , KDG D YLVLW Z
&RQJUHVV VRPHKRZ UHFHQWOFBODENVRGRDLVW KHUH LQ 3KRHQL[ EHFD
ELSDUWLVDQ FRPSURPLVH RQ *0D\WWMUARG @ DEWHICO@QDOWLRQ +H GHFLGHG WF
VHWWLQJ D SUHFHGHQW IRU PDQAGTHMPRQGWHORPKHWHRBRHG (&* DQDO\]HL
SURFHVY EDVHG LQIRUPDWLRQ ™TKIDONMHIHBBRHY R[DFWO\ ZKDW ZH GLG .
$IJULFXOWXUH ZLOO QRZ PDNH ,QUDRRBHIX GRD WMDRIGZDUH LQ WKH R V b, K
DQG FRQVXPHUYV DUH GHPDQGLQODRQGSDRNDRA\HFKHVW FRQQHFWHG WR D
ODEHOLQJ 7KH RQO\ SDWK IRUZMKG RYHLRIWRWKXPE GULYH DQG , KDY/
HGXFDWH WKH SXEOLF DERXW WKRWHABOLYHYW @8 A \BKRQH WUDQVFHL
RI ELRWHFKQRORJ\ DQG WR SURBRPWN RIUPDLQVIHVWHOHW LQ P\ SRFNHW
GHPRFUDWLF FRQWURO RYHU WKLY, IDPFQRWLEORZQ DzZD\ E\ WKH PLQLDW
SRZHUIXO VHW Rl WHFKQRORJLHRU FRPPXQLFDWLRQV b, GR KRZHYHU |
LQ WKH VHQVH WKDW , DP UHFHLYLQJ W
—Martin Dagoberto Driggs '06 VRPHWKLQJ WKDW , ZRUNHG RQ  \HDU\
Campaign Coordinator, MA Right to Know GMOs RIWHQ ZRQGHUHG LI P\ OLIH PDGH D GL
WKLV ZRUOG b1RW DQ\ PRUH
WONDERFUL ISSUE —Allan Devault '57
7KH )DOO LVVXH RI WKH :3, -RXUQDO KDG YHU\
LQWHUHVWLQJ DUWLFOHV ,W ZDV QLFH WR UHDG DERXW WKH
GLYHUVH ,HOGV LQ ZKLFK :3, DOXPQL DUH
LQYROYHG b, ZDV PRVW PRYHG DERXW WKH DUWLFOH
DERXW $QQH &KHXQJRYV DFWLYLW CtCORREDING KHUD VE HFQAHD @Q 6 FRWW $\HUVRV
LQYROYHPHQW ZLWK HGXFDWLQJ JWMKOVERQVABEHHBRRGXFW 6DIHW\ &RPPLVVLF

,W RQO\ FRVWYV WR VHQG D JLU'OVWFE' UHH%%’@RF%B‘DSH”HG WKH DJHQFARV
7KH DEWXDO ,JXUH LV FORVHU W|

\HDU b, FDQRW EHJLQ WR LPDJLQ%%%ELQQJ\V\;&WM &36& 3XEOLF $IIDLUV R
FRXOG JR WR VFKRRO LI :3, DOXPQL YLVLWHG

D HPSRZHUPHQW RUJ DQG GRQDWHG MXVW MBE®mKUY PD\ EH HGLWHG IRU OHQJW
—Spike Vrusho '57



> TVIW MMH

KR ,RP UHDOO\ SURXG WR EH D BOQGVRWKBQV FRRSHUDWLQJ RQ W
PRESIDENT LESHIN TALKS RUJDQL]DWLRQ OLNH WKLV H YV $HFYLLDJRM PRI@W DD BNHREOHPV WKD
“GLOBAL PROJECTS FOR ALL” WKH 1R VWXG\ DEURDG SURJWXDMWQZRKBG 2QH RI WKH WKLQJ
FRXQWU\ >E\ WKH 3ULQFHWRQ 58RMZ@RIUBPHDSDUW LV WKDW F
EHHQ H[SDQGLQJ WKH SURJUDPDIRW MRHH ODPN WL WK VWXGHQWYV IL
RU \HDUV DQG DW WKH KHDUW RIQWMHH FSSURY LY L\MBR FURVV FXO

UHDOO\ XQGHUVWDQG ZKDW D Wi VIRV PDHVOIFfHWKDW GUDZV V)
'LWK WKH ODXQFK RI WKH QH ZEH{SMU SHURAMHHWWLF HYWRU WKH BWY¥ GHRWYpP QG WKH

PLQ ,VUDHOP3UHVLGHQW /HV ISP RERNQLMWK WKH\ KDYH WROGEIDROW KR P HOPRYHUV IRU
DVVRFLDWH GHDQ RI ,QWHUGWMKH 80PQbQI KO W HORERWON DQE \PE WKV PUERKDQLFDO HQJILQHH
6WXGLHYV DG LQWHULP .HQW 51YWRMIDWY g b ERKQWRU DURXQG, Wikfh JORFH K v SURJUDP LQ SD
:3,RV T*OREDO 3URMHFWV IRU %&HBYMUDWJ"KIBSSRUWXQL@’OR’?HG'%Q/"R?SRUWXQLWLHV IRU

LQLWLDWLYH /DVW \HDU WKHV%@W\{_WY QBHQJVW/D%EJRDO IRYXVWREERVYHRB \rRx PLIKW HY
}Y >

SDOGLQJ R
WKDQ  VWXGHQWYV DQG IDFX g\)o/ R 3 VWKH QH[wb\Egov'ﬁDze\ﬁéjg

SURMHFW FHQWHUV LQ FRXQ)‘("de-LFbV #5%@6’\& Js RIUDPV LQ 6ZLW]HU foXe
FHQWHUV :3, LV QRZ SUHVHQNGEQ o FRIEPBBEDYS surzLos Wikh SIRYIBpYKDW VRUW RIEOHC
,Q -DQXDU\ VL[ VWXGHQWV EHJIP QUYWKIE blh\s DWW ¥HKd! pv P15 SROWXQLWLHY DW LQGLYLGXDO
,VUDHO 3URMHFW &HQWHU ZKLFK RSHUDWHV IURP PRUH SUHYDOHQW DV ZH H[SDQG"’
KXEV LQ %HRHU 6KHYD DQG (LIO®PWWXGHQW VHQW PH D VHO,H IURP 7HO
SYLY MXVW WKLY PRUOLQJ . zB5F ¥ N0 CLNAWKHUH DUH VF
Here are highlights of their conversation. >0DVVDFKXVHWWV@ *RYHUQRU WEBWoEHYHEBWLEQ HVSHFLDOO\ &
ODVW PRQWK DQG LW zDV UHD®ORWRM HWRBHIHRBQRJI LQ SODFHV C
LL)LUVW RI DOO , ZDQW WR WKDBQWWWREHRHDWXUHG RQ RQH RIDRERVHHED\RVKLQIWRQ " &
VWHSSLQJ XS WR EHFRPH WKH DQWR X QF LGHDRXRIQHZ SURMHFW FHQWHU
WKH ,*6' ZKLFK LV VXFK DQ LPSRUWDQW SDUW LL , WKLQN WKHVH DUH JRLQJ WR
Rl RXU VWXGHQWVR HGXFDWLRKR ,#KIWDRPAI KV ®REB[FLWLQJ SODHASHYEHIAHY IRU WKHP ,VUDHO
SURMHFWYV IRU $00 ZHRUH EXLWKGLY URYXWDWDRQ\RI D VWDUWKE BOWHHRG ZHRWK H[SDQGLQJ W
JUHDW IRXQGDWLRQ DQG ZRUNDLQNWIRJ H\E IJIMHDWHFKQRORJ\ DQBHIHREROSWMKIHHVYGHD RI JOREDO
PRUH RI RXU VWXGHQWYV WKH RISBRUMWXQQLMNOOVWR KHRWLPH ‘H KDY RWRHIHW RXU VWXGHQWYV SUHI
D SURMHFW RIlI FDPSXV VWXGHQWY ZRUNLQJ LQ F\EHUVIHREDWXWXWH WKH\ IDFH

WITH KENT RISSMILLER




ILLUSTRATION AARON SACCO
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VFLHQFHV DQG WHFKQRORJ\ 7KH ODW
ZLOO LQFOXGH NQRZOHGJH EDVHG VFI
WHFKQRORJLHV VXFK DV ZLUHOHVV DC
RI 7KLQJV OHDUQLQJ VFLHQFHV DQG
SURMHFW EDVHG HQJLQHHULQJ HGXFD
DXWRQRPRXV YHKLFOHV ELJ GDWD D

H%JLQHHULQJ
5HQRZQHG PDWHULDOV VFLHQWLVW DQG HQJLQHHU

':LQVWRQ 20XZROH :ROH 6REWH—&M(§O

D
QHZ %HUQDUG 0 *RUGRQ IHDQI’&T{\;\%ﬁ/
DUULYHG LQ 6HSWHPEHU IURP %qu_'F W
ZKHUH KH KDG VHUYHG DV SURI—'EX}{B\RIL
b

d&ih pro lams’>

9&/'7( l(b UHFHLYH WK

ot ho TE% &Ydents receive
W

' PWKONZEE8 sunspun wii
DQG DHURVSDFH HQJLQHHULQJOH%% H\H \'/?\NJU\HI%HUHIRUH IR EF
XS LQ ZHVWHUQ 1LJHULD HDUQHG, K M ERRBERBRYR %) HouLoHHULG.
GHJUHH DW .LQJRV &ROOHJH L&HH%Q_'%R QPR G FdYuipos ExXVLOHY:
DW WKH 8QLYHUVLW\ RI &DPEULGIH, PQGaK 'ﬂg Q('DX@WQGHQWV Ly
SRVLWLRQV DW ERWK 7KH 2KLR 8WEHWH & o\ VY WSy pos vE
0.7 EHIRUH MRLQLQJ SULQFHWR L\/@KDW AV 'kHOs wkHP DUWLFXC
KHRG VHWWOHG LQWR KLV QHERINR HQ\O(/K\NKFW\H%Q(%\VW’MURXJKRXW

GRZQ ZLWK KLP WR OHDUQ PRUH DERXW

DPELWLRQV IRU HQJILQHHULQLBWwifyou involve others in

What will . bring t your own research projects?
at wiftyour experiences bring 1o , SODQ RQ ZRUNLQJ FORVHO\ ZLWK VW

PP .
the Dean of Engineering position’ VWDII_DQG IDEXOW\ LQ P\ RZQ UHVHD!

» KRSH WKDW P\ SDVW H[SHULH%IZQHHD%IQSLBtS%YIIR%HKHDOWKFDUH HQF
PH ZLWK WKH LQVLJKWYV QHHGHIEER\Q\I?L%%QBI bE\bWIyQWERUWDWLRQ Q
WKH GHYHORSPHQW RI :3, HQJLBUHH\% J Ik% ﬂ WR ZRUN ZLWK LQWHUC
JRRG WR JUHDW 7KLV FDQ EH I:QI\II:KIBH\Y/I—‘/\?REAQJDJH LQ ZRUN WKDW JRH
FRPELQLQJ :3,RV DSSURDFK RI alLll?RIMIfi lylVHE\IDlyE)l SROLF\ 7KLV ZLOO L
OHDUQLQJ ZLWK D VWURQJHU I%%VEBS(?SétH& Llfl-?\Pl—‘:Iy\{JFK RQ QDQRSDU
URVHADUFK WKDW DGGUHVVHV JARER QST ERJOLX D ARY wiH cHwHI
RSSRUWXQLWLHV LQ PDQXIDFWQ;\HJ"I—HfWé BRI%WFIPD%LRYDVFXODU GLV
ZDWHU HQHUJV VPDUW DQG VXYYPLEYPEBY AP U¥kobu HoHuay kDU YH
LQIUDVWUXFWXUH LQ FLWLHV RRFWIPREVBBEHINSIR viwruDaH POV

Wh d . . t IRU ZDWHU SXUL,FDWLRQ PDWHULDOV
ere do you see engineering a VXVWDLQDEOH KRXVLQJ DQG LQIUDVW

S . "
WPI heading in the coming years~ UREXVW PDWHULDOV IRU WUDQVS

» WKLQN LW 2LOO EH EHWWHU G‘l_\i Q&?HEL\\)N\%H ‘Sle}E)JH WHDPV LQ 043V
TXDOLWA RI'RXU UHVHDUFK DQGA'Q/Q I%E-VIV-||SII?-| GHQW SURMHFWYVY O06F C

DQG RXU XQLTXH DSSURDFK WR,JZYURM 'E‘)'(Z;)V(\ﬁ SRVYWERFWRUDO UHVHDUFHK
OHDUQLQJ DW WKH XQGHUJUDG HV& |—?‘EQ]L|E %)6%VI¥HUDWLRQ ZLWK U
OHYHOV ~.Q WKH FDVH RI RXU URMAPUEE x v W DHe rRwKkHU oDEV ZLW
HPHUJLQJ DV D OHDGLQJ 8 6 \WKFﬁQs'E DOVR KRSH WR ZHO
UHVHDUFK DGGUHVVLQJ WKH QH FI @ BV w owy URP RWKHU
DQG VRFLHW\ ZLWKLQ D ORFDO DQA?R RS_BI(__D =R (EW U RPRWLOI HIFK

TKLV LQFOXGHYV LQWHUGLVFLSO%&J%\D%@ @RH IIS[QXV RQ LQWHUGLVHE

PDWHULDOV SURFHVVLQJ DQG PLPI-R)“B le( %‘]HGXFDWLRQ IRU ORFD(
HQHUJ\ DQG WKH EXLOW HQYLU8Q$H8¥VS

VFLHQFHV DQG ELRWHFKQRORJ\ DQG LQIRUPDWLRQ

cn



> MQTE&

DXQFKHG LQ PEKEDQLDQ PHPEHUV RI WKHRPRWRHB ULYHURYV LQWHUFR
$OEDQLD 3URMHFWVWHQ@WHRIHVVLRQDOV VSHOFRGRLED ZDQWV ZDWHU
LV IDLUO\ QHZ WRNIBHRWWHU 6XSSO\ DQG 6HIZHWIWDMLRQ $OEDQLD QHHG
,QWHUGLVFLSOLQIDAW\RPQDBWLRQ RI $OEDQLDUB+38DBWHRRQ KV\GURSRZHU H
*OREDO 6WXGLHV)URP WKDW IRXQGDWLRQ V@YWL VYLIH@WRBNVY T, ODFHGRQ
'LYLVLRQPDQG $OEDQLD MWHGR,QRWMIDEG ZLWK 6+8. WKHRQLYHU EDFN ZLWK GDPYV
QHZ H[SHULHQFH IRU ,43 SRAXW FBQMWGXFWLRQ GHYBM&KRRSUQD@G HQHUJ\ :H DUH D
OLNH FLYLO HQJLQHHULQBH\DWNDRH O\GRIBXEOLFLW\ZDOEMHKRQG WKH FXUYH ZLWK
%URRNV R 6KH ZzDV D EMMKEZROPBLHG ZDVWH PDQDJHPHQW U
DERXW WUDYHOLQJ WR VXERUFHRWHLWI Q@DWLYH 3KLOIKSRWEKAWULY $SOEDQLDQ ,43

8 L I % P F E R M EFRD R H[HFXWLYH GLUHFWRVWXGHQW/WHDPV KHOSHG SC

RVH ZRUULHV LPPHGLRKWR\OH SHDZUHQWY ZHUH $GIERQQLOGVHQWXUH SDUN FUHD
4 V S N I G X I R )%E\\YIKH VHFRQG , VWHSYSB RVRWKHKOWKH SURMHFSWOERGQGLORY ,UVW KLJK VFKRR
DQG VDZ WKH PRXQWDNEG ZQRVHO\ ZLWK $GRPQHWQWLRQ H[DPLQHG SK

L E W H S Y F P I FE N WLIXO LQ LWV QBWRKMHFWV&HOWDHY FR GLWHAFDRUAZDYMWHHELYSRVDO SUL
V DORWKHU QDWKUDVOWWMREKHU SURIHVVRULBD®DWKDSSHG WKH HQWUH

WMAI WMR G |VRMJ\A»?SWPDVVLYH ULYHWPOWKDRMD BDGLHQFHY D QIBFRR/EVW WP+ HDUMK VWXGLHG P
WV KDUG DW ZRWNVBXRWRE LQ WKH ,QWHIEG DURIPDONLIDEODQW FRQV
PEYR G L MR LQJ D YLGHR GRFXPHQWDNQ@® ®GREDO 6WXGLHV 'LYLAKHRQOEDQLDQ 3URMHFW &H
UHSRUW *DOYDQL]LQJ 3XERQHFZHUMHBRHWXQDWH WFRGREEBBGELOY) YL]H VLQFH LWV
WKH &OHDQXS RI WKH 'UL@KHHWYH U VBW BKLNQVWRSKHUITREVWKUHH SURMHFWYV D
LV WR SURGXFH D WRRO WKDMQEDQWERQXKEG VSR Q WVRUWHIH DR VBYWRWRHFW[ SURMHFW
LQ VSUHDGLQJ WKH ZRUGLRDEHRXAMK WKMWKH SDVW IRXUWNOGHQWY 7KH SURMHFW FF
ULYHU DQG SUREOHPV VXFKLDEWULV ZDV DOZD\V FRP SRBWEGULW\P DSSOLFDW
SROOXWLRQ UXQRII RYHWR/BRQDJIDVRPH NLQG RI $XRRIHWFWHGD IRU 6L[ SURI
fRRGLQJ 3DUW RI WKH S$REDEPD 7RHDIH DQG URE®YRONRQIWUVWXGHQWY DU
ULYHU fRZV WKURXJK ,YHTFRRQWXQHFRORUIXO DQ® W RPN QHIWWKFDGHPLF \HD
DQG WKHUH LV QR FHQW UWDIOHREHFRWOIRIRKRDDRXQG U KH ERDVW\WPEHAVDQ 6KDOKR:
WLYH PDQDJHPHQW SODQS$IOE SQDFHT$ ZRPDQ FDQ EH RXW DORQH
7KH 'ULQ 5LYHU GRFXPHRMMMHUA GDUN ZLWK QRW HYHQ D FDWFDOO
SURGXFWLRQ LV D WZR \HB/R\E WVRWMIOPWWKDW NLQG RI JRRG U
/DVW \HDURYV :3, VWXGHQWS$YUIRXSWION 'ULQ WKH :3 WUBLOHU RI WKH GRFXPHQWTI
UHVSRQVLEOH IRU WKH UBN®GIO EFK XO/Q4G DV DQ DGYRREBFVWHRRHDEY IRU WKH 'ULQ
LQWHUYLHZV DV ZHOO D¥%+80%@QW R JUWKWH DZDUHBMY EHD ERKAMG DW ZSL HGX D
ORJLVWLFV IRU D fRDW GRRRSWHH LWMXHY ENKDW VWHP LQ SDUW

VSULQJ IROORZXV3,-2851%/
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OHWDVWDVLV LV WKH SURFHVV E\ ZKLFK FDQFHUYV
VSUHDG W\SLFDOO\ E\ HQWHULQJ WKH EORRGVWUHDP
7KH SURJQRVLV IRU PHWDVWDWLF FDQFHU DOVR FDOOHG  / Al
VWDJH ,9 FDQFHU LV JHQHUDOO\ SRRULVKRVEKH YPBHE SHKRWRO]
WR GHWHFW FLUFXODWLQJ WXPRU FHODWREHMW KMUHIEGHW R PDN
FDQ WDNH URRW DQG IRUP QHZ FDQFHUBYLERX PcZDIHU RI VLO
JUHDWO\ LQFUHDVH D SDWLHQWRMWWKX GRIN®Y RIcEQ\ WHVW
$ QHZ WHFKQRORJ\ IRU GRLQJ MXYWDWKRb@AIKHYPDOO ZHOO
EHHQ GHYHORSHG E\ D UHVHDUFK WHBRWWRRE RI HDFK ZHOO
.QRZQ LQIRUPDOO\ DV D TOLTXLGDHERQY QD QRWXEHY OLQNHG
FKLS WKH\RYH GHVLJQHG DQG WMWiK & F®HQ B RBs Vi@ FWLY k
LGHQWLI\ FDQFHU FHOOV LQ D VPRI E FRIHP FPP/dEHRQ WKH ¢
,W FRXOG EHFRPH WKH EDVLV RRE ¥ Whs¥XUhRpcH WKH FKLS FDC
TXLEN ODE WHVW VWUXFWXUHY FDOOHG H[RVRPHYV
T&DSWXULQJ FLUFXODWLQJ WXPRRGKFHEGVELNVFBQFHU FHOOV DQG +
GLI,FXOW FKDOOHQJH U VD\V % DPPHWHEIN ok ¥ bR EFPRQEH VHW XS ZLWw

3K' DVVRFLDWH SURIHVVRU RI AHFWbBREPHY VR D VLQJOH EORRG WHVW™, RU
HQJLQHHULQJ DQG GLUHFWRU RPA Y EYPbBbFRQWHPWVQGLFDWRUV
/IDERUDWRU\ T7KHUH DUH ELOOLRQV RI UHG.EORRG $SERXW fXLG RXQFH RI EORRC
FHOOV DQG WHQV RI WKRXVDQGV RI ZK! SLW K LQ HDFK ZHOO *UDYLW\ FDXVH\
RQO\ D VPDOO QXPEHU RI WXPRU FH~ FDQFHU FHOOV WR VLQN WRZDU
DPRQJ WKHP :HRYH VKRZQ KRZ WK Blood Sample ORVW OLTXLG ELRSV\ GHYLFHV XVH P
FHOOV FDQ EH FDSWXUHG ZLWK K White Blood Cells Red Blood Cells SURFHVV WKDW FDQ PLVV PDQ\ FDQF}
7KH UHVXOWYV RI VXFFHVVIXO W, FKLS FDSWXUHV D PXFK KLJKHU SHUF

FDQFHU FHOOV ZHUH SXEOLVKHC

P ‘W FHOOV DQG WDNHV MXVW D IHZ PLQXW
1IDQRWHFKQRORJ\ LQ WKH IDOO q.g..; e & F WR JHW UHVXOWV EDFN WKH VDPH GD

()
UHVHDUFKHU )DUKDG .KRVUDYL . :KHQ D FDQFHU FHOO ELQGV WR DQ
DXWKRU FROOHDJXHV DW WKH 8 [ WKH HOHFWULFDO SURSHUWLHV RI W|
U N R
/IRXLVYLOOH DQG 7KRPDV -HIIHUV ZKLFK DFW OLNH VHPLFRQGXFWRUV
FROQWULEXWHG WR WKH UHVHDUFK Antibodies Cancer Cells GHWHFWHG OHWWLQJ WHFKQLFLDQV
VD\V SODQV DUH LQ WKH ZRUNV IRU Carbon Nanotubes H[DPLQH PRUH FORVHO\

DQ DGYDQFHG GHYLFH DV ZHOO DV IXU% oJ
ZLWK RWKHU FDQFHU W\SHV LQFOXGLQJ OXuydJ UQG
SDQFUHDV FDQFHU +H VD\V KH HQYLVLRQV D GD\

ZKHQ D GHYLFH OLNH WKLV FRXOG EH/HRSOFRIMWKUHG FDORAU FHO
QRW RQO\ IRU UHIXODU IROORZ XSV IBY S QWb B8WY DQc/AGHO g
ZKR KDYH KDG FDQFHU EXW LQ URXWhQh&PRFHH sk\vIUFLD
VFUHHQLQJ SUHVFULEH WKHUDS\ WDUJH
VSHFL,F FDQFHU W\SH LGH

£ »

LEARN MORE AND WATCH A VIDEO ABOUT THE LIQUID BIOPSY TECHNOLOGY AT WPI.EDU/+RESEARCH.

ILLUSTRATIONS MIKE AIELLO

VSULQJ IROORZ3IXV3,-2851%/






&DGLOODF ORXQWDLQ ORFDWHG LQ $FDGLE
LQ ODLQH LV WKH KLJKHVW SRLQW DORQJ
$WODQWLF VHDERDUG DQG WKH ,UVW SOD
BWDWHV WR VHH WKH VXQULVH IRU VL[ PR
WKH \HDU ,W LV DOVR FRQVLGHUHG RQH ¥
ORFDWLRQV RQ WKH HDVW FRDVW ZLWK EU
IRU DVWURQRPHUV VWDUJD]HUV DQG WR
VWXGHQWY KDYH EHHQ ZRUNLQJ WR NHHS

7KH QLJKW VNLHV RYHU $FDGLD DUH WKL
OLJKW SROOXWLRQ IURP VRXUFHV ZLWKLQ
LQ VXUURXQGLQJ WRZQV VD\V :3, PXVLF ¢
JUHGHULFN %LDQFKL GLUHFWRU RI WKH %
3URMHFW &HQWHU ,Q WKH LQLWLDO 'DU
GHYHORSHG D VN\ TXDOLW\ KHDW PDS ZLW
PHDVXUHPHQWY WKURXJKRXW WKH SDUN
VWXGHQWY KDYH DXWRPDWHG WKH PHDVX
DQG GHVLJQHG FHOO SKRQH DSSV DQG D
XSORDGY WR WKH FORXG LQ UHDO WLPH -
WR WDNH 6N\ 4XDOLW\ PHDVXUHPHQW
WKDQ VHYHQ ZHHNV U VD\V %LDQFKL T7KI
WKH PRVW DFFXUDWH KHDW PDS RI OLJKW
$FDGLD 1DWLRQDO 3DUN WR GDWH U

7KH SULPDU\ IRFXV RI WKH 'DUN BN\ S
ZDV WR FRPSOHWH DQG VXEPLW DQ DSSOL
,QWHUQDWLRQDO 'DUN 6N\ $VVRFLDWLRQ
UHFHLYH RI,FLDO GHVLJQDWLRQ DV D GDU
UHTXLUHG QRW RQO\ VXLWDEOH 6N\ 4XDOLYV
EXW WKH FUHDWLRQ RI D /LJKWVFDSH 0DQ
DQG D FRPSUHKHQVLYH OLJKWLQJ FRPSOL
IRU WKH SDUN 7KH GHWDLOHG LQYHQWRU
RQ QHDUO\ H[WHUQDO OLJKWV LQ WKF
LQFOXGHG OXPHQ RXWSXW ,[WXUH VKLHO
FRORU WHPSHUDWXUH DQG WKH XVH RI W
PRWLRQ VHQVRUV

T7KH 1DWLRQDO 3DUN 6HUYLFH FRXOG Q
WKLV NLQG RI UHVHDUFK DORQH U VD\V %
GRQRW KDYH WKH IXQGLQJ U ,Q DGGLWLR(
VFLHQWLVWY DQG WRXULVWYV TOLJKW SR
ORQJ WHUP WULFNOH GRZQ HIIHFW RQ ZL
PLJUDWLRQ SDWWHUQV RI DQLPDOV LQ Wk
T7KH VWXGHQWY NQRZ WKDW WKLV LV UHI
WKH\ UHWXUQ WR WKH SDUN LQ RU
ZLOO VHH ,UVWKDQG WKH LPSDFW RI WKHI

P 3DXOD 2ZHQ

VSULQJ IROORZXV3,-2851%/



DD :KDW ZH KHDUG DW R XHE WRPFROXN MAY PLAY
JURXSPDQG WKLV LV P\ XRARBGLQJP
ZDV TKLJK VFKRRO ZDV KHOO EXW

ZKHQ ZH FDPH KHUH Lw PR WRFHELRQ WR WKH E DQU\q
GLITHUHQW U 1RwW wKpw' A9 A0 WIS, QY LURQPH QW KEUH
UHDW DQG URV\ Doo DURXER B Xw Yk fiWHQVL

OO PHVVDJH ZH J&%P?EQ\}'VX/LKFIB\OVUMXLUHP

YW RWKHU HQJILQHHU
RSV VWX G HQWWKRURYGGRIFRWHULDO WR ORR
YHRMuSRLQWY RI YIHRP PR KDYH D VWXGCHQW D
LYHUVH zZD\V RI WKLQNW8PWFS&WHULDO

EHLQJ :H ZDQW WR ORRN DW

J
‘KHUH GR /*%74 VWXGHwaHEbV[I)

:3, IHHO ZHOFRPH DQG VXSSRUWHE ypoxHe 1rRu 2R
‘KDW PDNHV WKHVH SODEEVS 0 zkpw \Rx EULQY SRM
VXSSRUWLYH DQG LQFOXNLYB" 556 orw 1RU \RxGHT

5HVHDUFKHUV DW :3, ZLQQQJ E?:\{(\ﬁl-'_\{:\/_' RI SDUWQHU9
FRQGLWLRQV DW :3, WR KHOS DGGUHVYV

DQ HQJLQHHULQJ FXOWXUH WKH\ FDOO
TQRWRULRXVO\ LQKRVSLWDEOHU WR
/*%74 SHRSOH

8QGHU D JUDQW IURP
WKH 1DWLRQDO 6FLHQFH )RXQGDWLRQ
FKHPLFDO HQJLQHHULQJ SURIHVVRU
'DYLG 'L%LDVLR KXPDQLWLHV DQG
DUWV SURIHVVRUV .ULVWLQ %RXGUHDX
DQG -HQQLIHU OF:HHQ\ DQG
ELRPHGLFDO HQJLQHHULQJ SURIHVVRU
=R- 5HLGLQJHU ZLOO LQYHVWLJDWH
KRZ /*%74 VWXGHQWY IDUH DW :3,

7KHLU SUHOLPLQDU\ LQTXLULHV
VHHP WR LQGLFDWH TSUHWW\ ZHOO U

%RXGUHDX DQG 'L%LDVLR VDW GRZQ
ZLWK WKH -RXUQDO WR RIIHU VRPH
EDFNJURXQG RQ WKH SURMHFW DQG
VKDUH ZKDW WKH\RYH OHDUQHG LQ
LQIRUPDO FRQYHUVDWLRQV

NOT EVERYONE IS LOOKING
FOR A SAFE SPACE

KB,Q RXU SUHOLPLQDU\ IRFXV
JURXSPDQG WKH &DPSXV

&OLPDWH 6XUYH\PZH QR ROHEWK ORIWWKDW VXUBQGWMIGHX@HHS EHQH,W

VWXGHQWY DW :3, ZKR MUHKIR $IHI®OSPIFH IRUPHUO\ WKH
FRPIRUWDEOH KHUH 7KHHHRNUEHHRW $00LDQFKE
YHU\ OLWWOH UHVHDUFKRRUE %DV QRW D FDOO T
VWXGHQWYV LQ HQILQHHWURASZWLNH WKDW 6WX
UHDVRQ LV WKDW LWRV WRHGIWBWQ@FFHSWHG Lg
VWXGHQWYV ZLOOLQJ WRRW DO ]BMAROAH DQG L
WKH\RUH QRW RXW $W \§HDPRW RROOWHUHVWL
DUH WKH\ RXW WKH\RUERBHOHWRDOLW\ z >Lv@ Kodh BoUly
WDONLQJ DERXW LW DQRl RRRHUDWR RROSOVR DRRPERERW WKHV EULQY
XV ,JXUH RXW ZKDW PDNRWY 3,QHUG , OLNH FOLREL@IZESMAY HAVE

VR ZHOFRPLQJ 7KDWRV :HHOHDUMGRYXWXGHQWV V RoVEFMNGTO TELL US
UHVHDUFK TXHVWLRQ :HH GHRQ@ KWDWUHBHG D VDIH VSDFH U

IURP DOXPQL ZKR ZDQWHG WR KHOS

&
D

- 285286 HGX MRXB5QD®J

ROGHVW FRQWLQXRXVO\ UXQ(

FROOHJLDWH IHVWLYDO RI RU

SOD\V. WKDW UXQV HDFK \HDU
URDGO

0 | WKHVH SOD\V KDY

G TXHVWLRQV RI VI

i WRERUFKLYH RI VFULSWV

EBFN PN ZHRYH JRW DV

H\AV\}%?A\gTAKE IN THIS

KB (QJLQHHULQJ HQYLURQPHQ!
LQFOXGLQJ HQJLQHHULQJ VFk
DUH QRWRULRXVO\ DSROLWLF
3HUVRQDO VWXIIPHVSHFLDOO
DQ\WKLQJ TQRQ QRUPDWLYHU
UHDOO\ ZHOFRPH , FDQ WDOU
P\ KXVEDQG DQG IDPLO\ EXW
P\ JD\ FROOHDJXH FRPIRUWDE
GR WKDW" 7KH HPRWLRQDO W
/*%74 SHRSOH FDQ GULYH TXEC
HQJLQHHUV RXW RI WKH ,HOG

DD (QJLQHHUV ZKR DUH QRQ

QRUPDWLYH KDYH WR SUHWH(
EH VRPHERG\ HOVH SDUW RI
QRUPPZKLFK LV PRVWO\ VWUL
DQG ZKLWH DQG PDOH %XW W
VXSSRUWLQJ UHVHDUFK VKRZ
WKDW GLYHUVH WHDPV RI DO
SURGXFH EHWWHU UHVXOWYV

KB 7KH ZRUOGRV PRVW GLI,FXC
SUREOHPVY QHHG HYHU\ VPDU\
SHUVRQ HYHU\ KDUG ZRUNLQ

M EWREY LiHow zHOO wuDLOQ}
RI RSHQO\ JD\ DQG WUDQNYJYHRGH YWXGHQWVR UBUBRIGI¥M \ERVHG V\VWHFﬁg%Q/MGW%%v

ROYH WKHP I

HOWKLQN WKHUHRY DOV BQWRHREKHUH HQIJLQHHU
F?L'I'%'ﬁ%w Rl VRFLDO MXNWRAHPQROE XRRWUVWDQG WKD!'
BIIESWFVWWERDOVd-|§\):XUULEROK)IG $O XPQQ RI VWUDLJKW
RY\NK%FEJWXWﬁBW ZRUNQGJIHRYGIU\WKLQJ LQ EHWZHH
WAV SPRMRW WHDPY\ KR \D ADIBW IRXU \HDUV WKH
&KEQP%%%@VRSHQ PLQGHED PHR&W KDW RXW LQWR WKH Z
WLQJ RI RWEKHUB AW RRX@HXS ZLWK GLVFULF

6KDUH \RXU :3, H[SHULHQFHV
[%*74 LVVXHV E\ HPDLOLQJ
NERXGUHDX#ZSL HGX

KB1HZ 9RLFHV LV WKH QDWLRQRV



PHOTO MACKENZIE HRIDEL '19

> @

WKHLU JDLW &DOOHG $WRR*DSW RWKH:3, YROXQWF

DSS FDQ SUHGLFW D SHENR GRQEBBRGHFLDO T'UX

DOFRKRO FRQWHQW ZLW&XVWSHUFHRWOHY WR VLP)

DFFXUDF\ RQ DYHUDJHLQWR[LFDWLRQ ZRUN WKD\

7KH DSS XVHV GDWD | KRR WKW VW SODFH DZDUG L

SKRQHRV DFFHOHURPHWHUMDG&DWH 5HVHDUFK ,Q

JVURVFRSHV WR SUR,OHWL K@ HURWD DIHWER P S HW LW L

ZKLOH VREHU /DWHU L$QBXXWHU@ABKWHDP %HQM|

EDFNJURXQG ZDWFKLQW%LDQBRLWR  $QGUHZ OFSIH

' D SROLFH RILFHU ZDQWYWR NARZ gvHUV FDODWGED PR REKIDIMVRO R LV |
LIARXRYH KDG WRR PXFKAWR GHERN RO OHYHO WRFEHEFLWHRKKYH RQ D VP
KHROO DVN ARX WR TZD QN Wik QU UNLQI WK HLRKOF RO IBDDWXIHW DW % R\
T3ROLFH XVH WKH ZDON; WY M HFPE Wk H sSkR @B LAUHOWOV EW)RY 6FKRRO RI :

WKH\ NQRZ LW ZRUNV UMWY WKH\RYH OLNHO\ HHTHMGBK ® QKB URZQ 8QLYH
(PPDQXHO $JX 3K' DVVBRYBWH L PLW T,I SHRS®IK KD @KIVFOLQLFDO FR(

SURIHVVRU RI FRPSXWHURpYR-B®WD LQ IURQW RVUWWGHPLQ 7KH EORRG D

“Th ) T$QG WKH UHVHDUFK LVWIK{LINHPDRABPRUH ZR X OFSR Q DMHIQMR R | DGXOW YRC
ere’s not a 'KHQ D SHUVRQ LV LPSDGRWGZRUWK WKH ULVN W RRRMH ERIQVX®HG DOFRKR
student who'’s DOFRKRO WKH\ VZD\ LQWKH IHWHIRW U $JX VD\V EH WHVWHG ZLWK $OFR*DL)
ZD\V ZKLOH ZDONLQJ U =pFKDU\ $UQROG R DRGHDWKDO\]HU WR FRPSDU

been through WPI 'LWK WKH KHOS RI VWXSHOYOOH /DSRVH R EXLE&WQWMKMRN¥WPPHUFLDOL]
haS WhO hasn’t UHVHDUFKHUV $JX KDVZRWNAQ RQURWRW\SH ZWXDFK MIXHQBIESS FRXOG LQWI
. WKDW NQRZOHGJH WR GMINHP RS R '3, 3URYRD/AVRXVOR3LIQLWLRQ NLOO \

felt at some pomt VPDUWSKRQH DSSOLFDWEBQGNK® WRABXWHU VFOHQRHG WR D ULGH VHUYLF
that they’re not WHOO XVHUV ZKHQ WK HX WIKRXIVEIQ RW X GHQW & KRUL YAWL Q\DR $SD KW B RDW LFD O C

GULYH E\ PRQLWRULQJ PKD@H 8 WILK DOJRULWKEY VDR[G P MNAVEH)XGYHU D ULGHEH
smart enough. © Q7 Frb@ @ TRl

Everyone’s been
through it. Find
a good support
group, nd upper-
classmen in your
major who can
help you—and
pay it forward!”

) $SOXPQL
RQ KHOG WR
U\ ORQWK DW :3,

FH KH ZRXOG
ZKR ZDV

5 ZRQGHULQJ
(o]

PHOTO MATT BURG!

VSULQJ IROORZXV3,-2851%/



RUJDQL]DWLRQ WKDW UXDERXVKRRCH AKP@ OHQ JHV RI

VXPPHU FDPSV WR SURPRAWHWIXYLMPDORRN ZLW

HGXFDWLRQ DQG FXOWXUDJ HV FKIDWRXUFH QRV HV DQG

,Q WKH IDOO RI WKH @RFHQ@¥ RI IDPRXV PX''LFLDQV
EDUNHG RQ D ERRN ODXQFX WOl LQGH[ T'RXJ (HOSHG
FRQFHUW WRXU ZLWK 5DPHRREGWHWYBOG WKFE ZRUOG RI

WLRQDO HQVHPEOH 'DOF\Pz)s(\(j_[E ZKDW LW WDN IV WR OHDUQ
+RZ :3, FDPH WR EH RQHW|DQG SODV LW U ,Q KLV DAXWKRURY

3+ JRODQ FKDUDFWHU
5DP]L $EXUHGZDQ ZDV VHNKI® VWRSV RQ WKH WRXP’E?;NI\DN%%WE&RHRLL Dng OERXQGHS E\ ZDWHU 3DOHVWL
\HDUV ROG OLYLQJ LQ D\3WRHV WPIG tddRinator of music -] QL

DYHO IUHHO\ WR WK

UHIXJHH FDPS ZKHQ KH Do WeeRsU&s spent parts VWRU\ DERXW D NLG zLwi P B4 VXL&QJ LQ SUDELFPVSRNI
) EXW DOVR D YHU\ VSHFL, \éWXB

OLYH PXVLF +LV OLIH FKobfQuw su@métKik Ramallah, CL)JRIQ (5%3/569 KRPH IRU UHXOQL
PRPHQW KLV VFKRRO W H®@é&HihyLberforming, and DERXW JURZLQJ XS XQGH .

\_DQG UHVLVWDQFH WR F
XQORFNHG D FDELQHW | ®@iiorRd y8ubdstudents at Al RFFXSDWLRQ W vkrzv ZRBW IR Y

K &KLOGUHQ RI WK
. FDQ GR LI \RX KDYH GULYI—F E G
LQVWUXPHQWY SXOOHG KaXaNdjat. Y:HRNMVQVKRZV XS L
Q Q ] MQ ENPDOG D ORW RI PRWLRDUWL W RP D FRPPRQ QDPH IR

@]
NDPDQGMD LQ $UDELF DRGDEHRMNM QRRN DV TD ED%JUUHO E\K/ \E{\[/)VI;'](IB_ KDG DOOS\BEBL\XI\’VUJHQHUDWLRQ ZKR JU]I
WR SOD\ WURPERQLVW ZLWK D JUD ﬁ \e{v(?JL\PLbORZXQD SMHIU%\?_'&VKH UVW LQWLIDGD |

+RZ 5DP]L ZKR JUHZ XSH@WKXVLDVWLFDOO\ JUHE&V&%%ﬁbVOHPRULDO SHUSFENLRY XS VWRQHV WR KXUO
SRYHUW\ VXUURXQGHG BUHM/ROGQFHVWXGHQWYV VWK HHRG B OG SROLWL\ﬁ%%G%'é V. T,WRV D ELW VLPS(
EHFDPH D ZRUOG PXVLFLDRKHVVWOURPERQLVW DQG WEHRXMKR Do SLHFH FWEKRYW WKHVH FKLOGUHQ KDYH
UHPDUNDEOH VWRU\ ,Q &PKHWFKHQ RIMIKWKMKDUHG é)[lﬂx]LLQA/ UVW LPSUHVVLR Ud:\}:'ﬁh K}yA?ZLQJ WR PXVLF DQ
6WRQH 7KH 3RZHU RI OXVIXDUQHUVDRGH VXPPHU ZKEOHG URXWH WR VWXG WK BYY WKHUH ZLOO EH St
/DQG MRXUQDOLVW 6DQGRDRMDPRDYV FRQGXFWLQJ MHYEPAFKQ yUDQFH +H JP\YWREDQ T+H >5DPJL@ LV V
GRFXPHQWV KRZ 5DP]L IRRQGFKEOGUHQ RI WKH 6 WRQH wkDWRHBWKRXIK KL\WVE WulKWHU EXW QRZ WKI
$0 .DPaQGMDWL D QRQSQRWKLQJ DERXW PXVLF U 7RODQ VDLG KLV LQVWUXPHQW U

:3, -285Z86 HGX MRXB5QD®J



/L LRQ EDWWHULHYV
NH LW SRVVLEOH IRU
VKDUHG :3,RV

ZKR ZHUH DPRQJ
UV DQG DOXPQL WR

11
SOLW D SULJH At WPI, |
QLDQ LQ PHPRU\ learned to
KH DZDUG SURYLGHYV think and work

JL RYDWLRQV i
QJ LQQ Q collaboratively,

and I've become
HORSHG E\ $DURQ a systems thinker

DOV VFLHQFH DQG
DP WKDW LQFOXGHV and catalyzer of

DGYLVRU 'LUDQ effective change
U RI OHFKDQLFDO as aresult 7

KH OHWDO 3URFHVVLQJ

LF %DWWHULHV WR

NLQJ EDWWHU\

H XVH RI WKH VROYHQWV

EODFN IRXQG LQ

OV PDNHV LW SRVVLEOH
DSH FDVWLQJ SURFHVV
HG WR D IRLO WDSH

KDW UHVXOWYV LQ EHW
UDF.Vgl'_F\Q FE{I?(%\/KI?_'WAﬂD\gB V}S V R WKHROH )RRGV ODUNHW ZHRYH JURXS
Y K
V

R PN H R WKH <HDU W RIOHRE DQWORH B GHWXDO WHUULWRUL
RI VXVWDLQDEOH IDFLOLWLHV, QRWH IKRIOM ERREG VIVWHPY WKDW DO
ODUNHW ,QF /RIWXV VHWYV W KHD WM D ROAUBYHMWR\ XVH ZLWK WKH W
GULYH GRZQ HQHUJ\ XVDJH D QEXWMEQHZLWK DQ\ RI RXU VWRUHV D

Fv (RPWEHROLYIVRXUFHY FRQVXBSWRRQ WHHRZRD'DG

VHIERY BRZEKR BV WK DQG VXV WDIS®W B H, REHIUDQHG WR WKLQN DQG

ORrPWHR QY ARQWHLEXWH VLIQL, FBRO®D BRR DAL DG WKQG ,RYH EHFRI

s W%%WW&%I@&&F}L&G%%HK KHU WHKIIDPNRNUHDIRG® WOIWDO\JHU RI HIITHFW

ZLwWEHFRESAQY Kb HHGXFHG LIWW IRUHUBOW U VKH VD\V /RIWXV VH
vwi RHHBIDRERRMXBRFWLRQ E\  SHURWQIMPIQERLFDO (QJLQHHULQJ H[W
HU KIPHRAWP 4QBYWRYHG FOHDQ DGE LWHRQN ZRDIH DQG WKH &HQWHU
KHURRHHWI\,WHRKQRORI\ XVH +H 6 WWMIDAL@DELOLW\ LQ %XVLQHVV DGY
Uv BO¥RI¥KIQISARAWO) FXW ZDVVEHVEK L@ FUKHD YRQULH 6FKRRO RI %XV
WKERQPYSLRRY UHF\FOLQJ DQGTBUW\HUVYGRQVU IRU WKH QDWXUDO [
HY ZKRRR @ WM PLO LV SUREDE O\ RRG \RX SHIUP PRNMW FKDLQ ZHUH IHE
QLDEREYLIHE PW MRV WY H LQGXVWUNKM BRE QY ULSHWVRH RI :3, 7TUDQVIR

U LQWHRW PR Y kRQYUDXPWLRQ U /RIRZXV3YBRX UTHENO
Q ODUJHU PRUH

WHU

T

VSULQJ IROORZXV3,-2851%/
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V SHUVSHFWLYH RQ

KHLU FODVVURRPV DIWHU
HVHQWHG E\ WKH

H *+$ VWXGHQW

O VWXGHQWY RIIHU IUDQN
IHFW UHDO SHRSOH
WDWLRQ WKHUHRYV
QPDQG VRPHWLPHV
DQDGDV RU

HW WKH fDYRU RI

THERE'S BEST AND

BRIGHTEST, AND NOW

THERE'S HAPPIEST.

7KH BULQFHWRQ S5HYLHZ |
:3, DPRQJ WKH FROOHJI
DQG XQLYHUVLWLHV ZLWH
KDSSLHVW VWXGHQWYV ,V
VRPHWKLQJ LQ WKH ZDWF
RU WKH OHJDF\ RI :RUFHV\
VPLOH\ IDFH LQYHQWRU
+DUYH\ %DOO"

LJQRUDQFH LQ

OR D QDWLYH RI
Q RI WKH FRQWUR
HDUQHG D 1REHO

DQG LQLWLDOO\ JRW D JRU H[DPSOH WKH VRIWZDUH FDQ
YHUDO &RORPELDQ GLIIHUHQFH EHWZHHQ KRZ SHRSOH
DUHQWV ZUHVWOHG SURJUDPV LQWHUDFW ZLWK D FRPS
QG WKHQ DVNHG SHRSOH PDOZDUH RU VSDP SURJUD
KDYH YRWHG QHHG WR XVH D FRPSXWHURYV KDUG

RQ WKH 6\ULDQ DWWHPSWLQJ WR VHQG GDWD WKUR
PLQDII\\{\IQ(L){?QFIVEQSOFTWADROEDISTINGUISHES QHWZRUN 6KXHRV VRIWZDUH LV LQ
vawé%g M'?‘—HDUSERS HDFK FRPSXWHU LQ D QHWZRUN ,W

T KMo b EODVVPDWH VXVSLFLRXV DFWLYLW\ DQG DVNV D
QG V\“:I[g%ESLQE JDqAI?U FKHENLQJ IRUPRRUBLIQMGVRU IRU SHUPLVVLRQ EH
ZLQGRZV PDOLFLRXV VRIWZDUMQX LIIFOVRRQHJ:HRHN EDVLFDOO\ SX
RQ LREW WEH PRVW YXOQHUDEOH VSR P H\YHY FRPISHONHUD URX QG HD FK
HG TOHNFRY Ns THVWYDFNHUV ,QG WRKXAHBRHVW SRLQW
v xRN B E WRQIDLQ DFFHVV WR LTNRUSURWURG FUBDWHG ZLWK SUL
Hu JRBRLD GORY PRHEL VWD QW SURITHIRMR W R RRMLRQIPY 6FLHQFH )RXQ
VNLYFLRQFH PRR73Rr | TDQG RIWHQ WRBIWRERIXYW HLIKW VXFK WHFKQRC
KHUH EWKG @ P LVRBSDQI\RV QHWZRUB\HFRN\\HBRRIWPHQW RI +RPHODQG
PH zRUWH UBSKUBKHOPHG E\ WKH YROXAH Rl SHFRIQLILQJ WKH VRIW

HDQWHBGFIBRHBKHLU QHWZRUNV DYFDSEGRGXFW WKDW TFDQ KDYH W!
L W MG LW L PRIV HH ERRP XQLFDWLRQSRWRR W KD OQIRWVFRPPHUFLDO DSSO
LQJ B UWQRUKY OLNH GHOLYHU\ VHWKURKUKEBEW MIW QDWLRQ HQKDQI

FROOHFWRUV DQG RWKHU RXW\RIPGHIWHYGRHMQHVV RI LQGLYLGXDO
RI WAKGH PR WRE VDRDLWRYVY DQ LQFXEXVRQHWKBW DV ZHOO DV H[SDQG L
LV RWDZKHWWIDOXYHDNQHVV RQ DQ IHJSORUGXNI®Q DQG FRRSHUDWLRQ |
L QW iE R\PKSHK WAHBUE \6 KX H KDV GHYHOR S3HR® DAGHWEZO WBDUWQHUV U WKH '+6
LR QW B R &M OWWBIQB KHOS WHOO I8UBRGLIFMRBURBUDP DZDUGHG 6KXH
<R IRWQWR HPDBKLQH E\ ZDWFKLQJ WHBQW WR ,QDOL]JH WKH SURJ
LQ \ROOU WHKDMERGNWPDWLRQ LV DFFEMHWHGY DYDLODEOH IRU LQGXVWU'

VSULQJ IROORZXV3,-2851%/






$V WKH HOGHVW RI WROV®ST '#8REE) ROB P
JUHZ XS OHDUQLQJ WR FRRN IRU KLPVHOI
HVSHFLDOO\ ZKHQ WKHLU PRWKHU UHW XU
IRUFH 7KURXJKRXW KLV VHFRQGDU\ DQG
KLV NLWFKHQ UROHV UDQ WKH JDPXW IUF
FRRN <HW LW ZDVQRW XQWLO KLV 8 6 $L
KH H[SDQGHG KLV ORYH IRU WKH FXOLQD
WKRVH \HDUV KH JDLQHG ZKDW KH FDO
H[SRVXUH WR GLYHUVH FXLVLQHV DQG EF
DURXQG WKH ZRUOGU DV ZHOO DV DOO IF
WLPH JRQHV

7KH UHWLUHG OLHXWHQDQW FRORQHO X
EDFNJURXQG LQ PDWK VFLHQFH DQG HQ
WKH FUHDWLYLW\ KH VD\V ZDV GHYHORSHF
VPDOO FRPERO DQG ELJ EDQG MD]] WR F
JDVWURQRPLF WXUQLQJ SRLQW ZKHQ KH
%R\V D SULYDWH FKHI DQG FDWHULQJ EX
&RORUDGR 6SULQJV

T7KHUH LV QR VKRUWDJH RI PDWK RU FK
SURIHVVLRQDO FXOLQDU\ SURJUDP DQG |,
FUHDWLYLW\ DQG H[SHULPHQWDWLRQ UH
fDYRU FRPELQDWLRQV DQG SODWH P\ FX
VD\V 3URYRVW +DYLQJ UHFHQWO\ FRPSO
FHUWL,FDWLRQV DV D VRPPHOLHU DQG FlI
WKDW TPDNLQJ WDVWLQJ DQG HYDOXDW
FUDIW EHHU UHTXLUHV ERWK DUW DQG VI
8VLQJ KLV 3RVW * %LOO 3URYRVW [
'3, WR WDNH HQWUHSUHQHXUVKLS FODVV
FODVVHV ZKLOH KLV ZLIH /W &RO &LQC
DV WKH 8 6 $LU JRUFH 527& FRPPDQGHU
"HWDFKPHQW o) %DFN RQ FDPSXV
UHFRQQHFWHG ZLWK SURIHVVRU RI MD]]
DQG EHFDPH WKH ,UVW SUHVLGHQW RI Wi
$VVRFLDWLRQ FUHDWLQJ QXPHURXV RSS
DOXPQL WR PHQWRU DQG VKDUH SHUIRUF
FXUUHQW PHPEHUV RI WKH :3, -D]] *URXS

6LQFH WKHQ 5RE DQG &LQG\ KDYH UHWX
5DQJH Rl &RORUDGR ZKHUH KH YLVLWV ,
LQ WKH DUHD DW OHDVW RQFH D PRQWK
WUDQVLWLRQ WR FLYLOLDQ OLIH +H HQF
WR H[SORUH WKHLU WUXH SDVVLRQV DQG
SXUVXH D QHZ FDUHHU XVLQJ WKRVH SDV
JROORZLQJ KLV RZQ DGYLFH 3URYRVW \

* 9%LOO RQFH DJDLQ WR DWWHQG &RC

$FDGHP\ ZKHUH KH PHW DQRWKHU IRRG (
YHWHUDQ 7KH WZR SDLUHG WKHLU ORYH
YO\ %R\V LQ -DQXDU\ 7KHLU FXOLQDU
+RQRU LQJUHGLHQWY G6HUYLFH H[FHS!
(IFHOOHQFH TXDOLW\

/HDUQ PRUH DERXW 5RE 3URYRVWRYV WXU
f\ER\VFKHIV FRP
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,WV VRIWZDUH DOORZV EXVLQHVVHV
DQG RUJDQL]DWLRQV WR XQGHUVWDQG

KRZ YLVLWRUV XVH WKHLU ZHEVLWHYV

DQG PRELOH DSSV 6XFK GDWD FDQ
WKHQ EH XVHG WR KRQH PHVVDJLQJ

DQG LQ WXUQ GULYH PRUH

EXVLQHVV VXFFHVV ,Q WKH HQG LWV
$V D NLG JURZLQJ XS LQ %HOPRQWWDWHG SXUSRVH LV WR LPSURYH WKH
0DVV EDVHEDOO FUD]\ -XVWLQ &XONYRQLRI DOO LQYROYHGPIURP

SRUHG RYHU QHZVSDSHU ER[ VFRUBMWW®HVVHV VHOOLQJ H[HUFLVH DSSV
WUDFH WKH IHDWV RI KLV %RVWRQFSHG [®R[SOH WR WKH SHRSOH

KHURHV 7KH PDWULFHV ZHUH GHYRRGJLQJ ZLWK WKRVH DSSV

RI VHQWLPHQWDOLW\ WKH QXPEHUY ,WRV D ZLQ ZLQ VLWXDWL

UHYHDOLQJ GLDPRQG JORU\ LQ QREWKA@HVVHV KDYH GDWD DE

PRUH WKDQ JUD\ DIDWH W\SH GHFLVLRQV DQG KRZ WKDWRYV

%XW IRU &XWURQL WKHUH ZDV PDREBFWLQJ WKHLU FXVWRPHUV U T, ZDQW WR PDNH SHRSOH

LQ WKRVH FROXPQV &XWURQL VD\V T7KH\ FDQ PDNHXQGHUVWDQG ZKDW GDWD WKH\ C
T+RZ GLG &DUO <DVWU]JHPVNL GREMMMMHU GHFLVLRQV WKDW XOwPRPWHRA WR PDNH VHQVH RI WKD
QLJKW" +RZ DERXW -LP 5LFH" DOORZ WKHP WR GR D EHWWHU R BW KH VDIV T7KDW FRXOG P
2QH IRU IRXU Z ZKDWRV KLV QHZ WKHLU EXVLQHVV 2Q WKH RWKHORYNGQJ ZLWK VPDOO EXVLQHVVH
EDWWLQJ DYHUDJH"U KH UHPLQLVEHWKH\RUH JLYLQJ WKHLU FXVWRPREDO FRUSRUDWLRQV RU PDV)
T, MXVYW ORYH WKDW VSRUW DQG HMWRMDR@HWKHLU SRWHQWLDO DGYHUWLVLQJ DJHQFLHV , ZDQW
DUHD ZKHUH , ZDV DOZD\V ORRNLQRUXNWRPHUVPZKDW WKH\ zDQw GHP\WWWLIV WKLV VWXII . ZDQW LV
QXPEHUV LWRV D SOXV IRU WKH FXVWRPHETUDSSURDFKDEOH U

7RGD\ $PHULFDRV SDVWLPH LV DZDWIKYDF\ GHEDWHV QRWZLWKVWD&&YV ZDVQRW WKH OLIH &XWURG
LQ D VOHZ RI QHZ PHWULFVPRU  LQJ KH VD\V T, VHH WKLV DV D J8MPW-RQHG GXULQJ KLV GD\V D\
DQDO\WLFVPWKDW PHDVXUH SOD\HRESRUWXQLW\ WR DLG DQG HQKbBRFHXW WKDWRV QRW VXUSULVL
SHUIRUPDQFH LQ ZD\V RQFH LQFRE@RMLY VLGHV Rl WKDW HTXDWLRGRYVQORW XQWLO WKDW WKH )H
DEOH %XW VR WRR DUH WKH OLYHMXWIURQL KDV HPHUJHG Dv D 1HWZRUNLQJ &RXQFLO DQ RUJDQ
ELOOLRQV Rl SHRSOH WKH ZRUOG RYRIEDO OHDGHU LQ SURPX0JDWWERQ RI UHSUHVHQWDWLYHV TUR

7KDW VDPH NLG ZKR JHHNHG RXWRWRIOHRY DQDO\WLFV SURGXFWVYDULRXV IHGHUDO DJHQFLHV HY
EDVHEDOO VWDWV RYHU WKUHH GHFARGHVXWKRUHG WKUHH ERRNV RH QHG WKH WHUP ,QWHUQHW $\
LV KHOSLQJ OHDG DQ DQDO\WLFV WHWURVXEMHFW DQG LQ KH zIRHFKDQLFDO DQG DHURVSDFH
WLRQ WKDWRV FKDQJLQJ WKH ZD\ @HPHG ORVW ,QfXHQWLDO ,QGXxWHRY+QHHULQJ PDMRU KH ZDV
ZRUN VKRS DQG SOD\ &RQWULEXWRU E\ WKH 'LJLWDpo HQDPRUHG RI fLIJKW

&XWURQL LV NLGGLQJ DVLGH D@GQDO\WLFV $VVRFLDWLRQ T, ZDQWHG WR EXLOG DLUSODQF
DQDO\WLFV HYDQJHOLVW IRU *RRJO$V RAKKS RI D PHPEHU DQG URFNHWV U KH VD\V T$QDO\
JUHDW WKLQJ DERXW *RRJOH LV LIRWRMOH HGXFDWLRQ GLYLVLRQ <DVQRW HYHQ RQ WKH UDGDU U
FDQ GUHDP LW \RX FDQ FDOO \RXWXMQIRQL KHOSV UXQ WKH *RRJOHQVWHDG KH IRXQG KLPVHOI
WKDW U KH VD\V SURPRWLQJ WKHQDO\WLFV $FDGHP\ ZLWK RQOLGINLQJ DV D FRQVXOWDQW LQ V
. QWHUQHW JLDQWRV IUHH ZHE DQF®WUIINHW UHDFKLQJ PRUH WKDQ LQIRUPDWLRQ WHFKQRORJ\ ,7 D
VHUYLFHV WKDW SURFHVV KDOI D WULOSHRSOH SHU PRQWK +H VHUYLFHV LQGXVWU\ DIWHU JUDC
GLIJLWDO PRPHQWYVY DFURVV GHYLFHYVRDRONWY ZLWK EXVLQHVVHV RQ b KH MRLQHG (SLN2QH D
*RRJOH ZKLFK ODXQFKHG *RRJOHELG WRPDV KLV MRE WLWOH VXJIHRQHYHWRQ 9W  PDUNHWLQJ DQC
$QDO\WLFV LQ LV LURQLFDOO\EORQWRRUH DQDO\WLFV FRQYHUMRY RWLVLQJ ,UP ZKRVH ZRUN L\
WR UHYHDO H[DFW WRWDOV WKH fRFN EXLOW RQ DQDOIWLFV




7KH YHU\ ZRUG DQDO\WLFV HOQWH&XWURQL GLG KLV 043 DV D VWXGHRM SDLU PHW LQ WKH IUDWHU
WKH WHFK SDUODQFH VRPH WZR UHVHDUFKHU DW 1$6%RV *OHQQ 5HW\WDWHKP.ODXEHU LQ 7KHWD &KL
GHFDGHV DJR DFFRUGLQJ WR &XWHRWHU LQ &OHYHODQG ZKLFK GEXMIWR/QL LQ 6LIJPD $OSKD (SVLO
ZKHQ EXVLQHVV SHRSOH UHDOL]JHEHWHKBRSY DQG WHVWYV LQQRYDWEIKH\ EHFDPH FORVH IULHQGYV
FRXOG KDUQHVYV WKH SRZHU RI WKHFKQRORJ\ IRU DHURQDXWLFVY DRGHDNLQJ IURP WKHLU VWXGLHV
QDVFHQW ,QWHUQHW WR JHQHUDWSIDFHfLJKW +LV OLIHRV ZRUN LWKDXBHQWKHLU PXWXDO ORYH RI
LQIRUPDWLRQ DERXW FXVWRPHUWXM(HWRRN fLIKW ZLWK WKH GRWRPRPGRRUV 7KH IULHQGV KLNHG
PHWULFV RI WKH WLPH ZHUH UXGERR® +DPSVKLUHRY OW :DVKLQJWRQ
WDU\ HYHQ SULPLWLYH 7KHVH GD\V &XWURQLRYVY DQDO\WERWK PHQ DUH DYLG f\ ,VKHUPH
T<RXRG KDYH ,7 JX\V VLWWLQJ LSXDVXLWV KDYH WXUQHG LQWR D ZBERLBQMR\ ZRRGZRUNLQJ $IWHL
FRUQHU RU LQ D EDVHPHQW ORRMNMUQILDW+HRY KHOSLQJ EURWKHU LQYDGXZDWLRQ WKH\ MXPSHG LQW
GDWD DERXW KRZ ORQJ D ZHEVLWAUKDQ@ .ODXEHU R &( UXQ RQOLXWURQLRYV )RUG %URQFR DQG (
EHHQ XS LI WKHUH HYHQ zZzDV D DQDO\WLFV IRU D WR\ FDOOHG 6ZLYH®LOHY RQ D FURVV FRXQWU\
ZHEVLWH RU WKH DPRXQW RI KL&WMDBYV >ZKLFK %ULDQ FR LQYHQWNMGQIEZEWEXULQJ ZKLFK WKH\ YLVL!
ZHEVLWH KDG JRWWHQ U KH VD\VKLV XQFOH %RE .ODXEHU R 0( @DWLRQDO SDUNV &XWURQL ZK
*RRJOH DQG &XWURQL KDYH EXUVIWW DOORZV FKLOGUHQ DQG DGXIDWWOWM®E IRU .ODXEHURYV VLVWHU
WKRVH ERXQGV E\ DGGLQJ DQDO\RWIF&YG LQ DQ\ GLPHQVLRQ RU DQ\DFWXDOO\ SURSRVHG WR KHU ZK
ZKRVH IHDWXUHV EHDU VXFK GHVEGLIQEBFWLRQ ZLWK FRUH JHRPHWUIFRXSOH KLNHG WKH IXOO OHQJW
WLRQV DV TERXQFH UDWHV U TDFVMKDRSHY OLNH VTXDUHV DQG WULBQIOBOWVRKLDQ 7UDLO
WLRQV U DQG TFRQYHUVLRQV U .ODXEHU VD\V RI 6ZLYHO 6QDSV T<ROOXEHU VD\V &XWURQL KDV
&XWURQLRY MRXUQH\ VWDUWHGFDW BXLOG MXVW DERXW DQ\WKLQGLWVWSHOOHG DQ\ QRWLRQV WKDW
:KHQ LW FDPH WLPH IRU FROOHJH "MH SURGXFW KLW WKH PDUNHW MWKLRU QHUGV
FRQVLGHUHG YDULRXV XQLYHUVLIMLHWHU DQG LWRYVY DYDLODEOH RQDMRRIOBIVWKDY WXUQHG WKDW H(
EXW KH FKRVH :3, LQ SDUW EHFDXAWHA (QJODQG WR\ VWRUHV DQG DWWWKHHRW\SH RQ LWV KHDG EHF
T,RP D 1HZ (QJODQG NLG VR , GLBQEWRNVWRUH 8VLQJ *RRJOH DQDO\WLFV KDV FRPSOHWHO\ W
UHDOO\ ZDQW WR JR WRR IDU U "SWIRJUDPV VXFK DV $QDO\WLFV DQ®UPHG KRZ EXVLQHVVHV RSHUD
FDPSXV YLVLW KH ZDV VWUXFN ESW®KRHUGY &XWURQL KDV RUFKHVWUWDMFXGVH U KH VD\V T-XVWLQ GR
XQLYHUVLW\RVY FRPPLWPHQW WR DQ RQOLQH DG FDPSDLJQ GHVLJQHW WRH VWHUHRW\SH RI QHUG\
SURMHFW EDVHG OHDUQLQJ GULYH WUDI,F DZDUHQHVY DQG EHRIMOMIRLQI RXWVSRNHQ [IXQ JIX\
T, IHOO LQ ORYH ZLWK WKH LGHDHFRDQYLWLRQ IRU 6ZLYHO 6QDSVY QRW D ZDOOfRZHU U
,RG KDYH P\ KDQGV RQ ORWV RI VWXWRV D YHU\ NH\ UROH WKDW KHRXWURQL PDUYHOV DW KLV RZC
EHFDXVH , OLNH WR WLQNHU U KHS®D\VQJ IRU XV DQG LWRV D ORWSRIRIXWRQDO SDWK :KHQ RIIH
QRWLQJ WKH PXOWLGLVFLSOLQDUZDWFK KLP LQ DFWLRQ +LV VNLOOWRREWW KLIKO\ FRPSHWLWLYH *I
QDWXUH RI KLV ZRUN DW *RRJOH SKHQRPHQDO U VD\V .ODXEHU ZKR LVTDHD ZDV DV DPD]JHG DV DQ\RQI
JUHZ XS FKDQJLQJ WKH RLO LQ PVDOHV VSHFLDOLVW IRU JOREDO KAHFRE®WWY W GLGQRW KXUW W
SDUHQWVR FDUV DQG KHOSLQJ PD®&@DWKH VRIWZDUH FRPSDQ\ 90ZzDWbDV IDPLOLDU ZLWK *RRJOH VRI!
UHQRYDWH KRXVHV 7KHUH ZDV DDWXRWLQ DORQH KDV GULYHQ DW D@EWDG JRWWHQ WR NQRZ PHP|
WUXH FRPPXQLW\ DW :3, DQG LWFAIDOF XODWLRQ WLPHV PRUH YLRUIVDRWHMDP WKDW EXLOW WKH SU

WKH EHVW SODFH IRU PH WR WKH VLWH EHFDXVH RI WKH ZRUN&HRM WKH JX\V RQ WKH WHD
T7KH PHWKRGRORJ\ RI :3,PWKH GRQH +HRV KHOSHG SXW XV RQ WHKGILQHHULQJ OHDG VDLG Q+H\
WKHRU\ DQG SUDFWLFHPLVY VWLOBRDWRUFRUH \RX WKLQN DERXW MRLQLQJ *RR.

WR ZKR , DP DQG KRZ , OHDUQ
DGGV T, QHHG WR XQGHUVWD

VDLG Q,W VRXQGV JUHDW ZKDW
ZDQW PH WR GR"R $QG KH VDLG
LGHD EHKLQG VRPHWKLQJ EHI UHDOO\ GRQRW NQRZ EXW ZK\ G
DSSO\ LW DQG WKDWRYV ZKDW & \RX WU\ WR JHW D MRE KHUH DQ
WHDFKLQJ LV EDVHG RQ U ,JXUH LW RXW ODWHU R 7KDWRYV
KRZ LW KDSSHQHG U

- 285256 HGX MRXBQD®J



&XWURQL OLYHV LQ 9HUPRQW EXWKH IRRG LV ULGLFXORXV U &XWUWRQIQJ KLV PRQWKO\ WULSV WR
WHOHFRPPXWLQJ DOORZV KLP WRVD\V T,Q ORXQWDLQ 9LHZ , WKLQARXQWDLQ 9LHZ LWRV QRW XQXV
RYHUVHH WKH ZRUN RI KLV WHDPWKHUH DUH GLIIHUHQW FDIHV \REGFRAWURQL DQG KLV WHDP VLS
*RRJOH KHDGTXDUWHUYV LQ ORXQWR MR HYHU\WKLQJ IURP ,QGLDQ BMRHZYV DQG QRVKLQJ RQ EXUJHUV
9LHZ &DOLI DQG DW DQRWKHU FIXAMKH@WLF -DSDQHVH WR OH[LFDZLQIY¥GDQG RQLRQ ULQJV DW WK
1HZ <RUN &LW\ 6WLOO KHRV RQ WKH IRROGLY DOO ORFDOO\ VRXUFDIH7EDW DQG JULOO DFURVV WK
HQRXJK WR SDUWDNH Rl *RRJOHR\WRX FDQ HDW WKUHH VTXDUH PHDOWRE G®RJOHRYV FDPSXV 7KH\ GLV
IDPRXV SHUNV IURP DW ZRUN WKHUH LV MXVW XQEHOLHYDEOH BXOWXUDO HYHQWY QHZ UHVWD X
PDVVDJHV WR WKH YDVW VSUHDG RIR ZRUNHU $OGHQ 'H6RWR D VWDQIG RI FRXUVH ZRUN ,QTXLULQ
HQWUHHV LQ FRPSDQ\ FDIHWHULDWHMKOXLFDO ZULWHU DW *RRJOH PDRQOGV DUHQRW OLNHO\ WR PLVV

I[UHH RI FKDUJH IRU HPSOR\HHV &XWURQL TD OXPLQDU\ LQ WKH D@X@\WRFVRY PXVLQJIV
VSDFH +HRV ZHOO NQRZQ WKURXJARXMK -XVWLQ WKHUHRYV D UHDC

WKH ,HOG U FRPELQDWLRQ RI SDVVLRQ DQG
LOQWHOOLJHQFH U '"H6RWR VD\V T
ELJ WKLQNHU U

%XW HYHQ &XWURQL DGPLWV Wk
DQDO\WLFV KDV LWV FRQVWUDLQ
T1IR PDWWHU KRZ PXFK GDWD \R
KDYH \RX VWLOO KDYH WR H[HFX
VD\V T,I \RXRUH D EDOO SOD\HU
PD\ NQRZ D FXUYH EDOO LV FRPL
SHUFHQW RI WKH WLPH EXW \RX
KDYH WR KLW WKDW FXUYH EDOO
EXVLQHVV \RX PD\ KDYH GDWD D'
,QJHUWLSY EXW LI \RX GRQRW X\
LWRV WRWDOO\ XVHOHVV $QDO\V
WXUQLQJ LQIRUPDWLRQ LQWR DF
7KDWRYV D ER[ VFRUH ZRUWK UHD















































































































