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https://www.linkedin.com/in/jamesmatkinson

% 6XP P DY

Industry leader in Bug Sweeps, Wiretap Detection, Detection of Covert Video Cameras, Detection of
Covert Microphones, and related inspections, TSCM, TEMPEST, NONSTOP, Emissions Security
(EMSEC), Signals Intelligence and related fields.

Over forty years of hands-on experience on a wide range on computer systems, involving multiple
generations of technology including huge, highly secure, and highly classified mainframe systems, to
modern desktop, laptop, and handheld computers.

Well experienced in the design and development, prototyping, and production of specialized electronic
devices and instrumentation.

Expert technical, analytical and research for the detection, nullification, and isolation of eavesdropping
devices, technical surveillance penetrations, technical surveillance hazards, and physical security

weaknesses.

Research and development of technical systems, devices, and tradecraft utilized by the U.S. counter-
intelligence community.

Development of device drivers and related software to operate and integrate high-performance test
equipment used for signals analysis, SIGINT, TEMPEST, NONSTOP, HIJACK, and TSCM.

Research, design, and development of instruments and medications for the non-invasive high density
imaging of human neurological systems, to include mapping of the signal pathways of the heart, non-
contact electronic isolation of individual pathways, and the monitoring and control of a single signal on a

single pathway or fiber.

Intelligence Analysis and activities to determine the existence and capability of surveillance equipment
being used against the governments, corporations, establishments, or persons.

Forensic skills to include computer forensics, network forensics, hard drive forensics, WiFi forensics,
WAN forensics, cell phone forensics.

Hard-core, long-term Apple Macintosh Developer in hardware and software. Skilled in the leading edge of
Mac networking and communications.

Considered to be the Leonardo da Vinci of Bug Sweeps.
Specialties:Technical Counterintelligence Operations
Intelligence Analysis

High Quality and Detailed Bug Sweeps

BV 777 QON-GOFRP 1QNP HP DMQRD

People Also Viewed

Elena M.
, QM@ HOFH $ QDOWV

Stephen Spring

$WRADIRQR! ) RP HU, QM@ HFH

2 1AFHY'$) .2 DV$ WRADUWRQR! ) RP H

QM@ HQFH 2 IAFHY

FATHI AOUADI

1257+ $)5,&% 6( &85,7< 7+5( $7
5,6. $66(660(17

&2168/7$17 17(//* (1&( 6U

$1$/<67 &(2 2: 1(59(1785¢(

$//,19(67,*$7,216

Katy Powers

6 HRXUMY DQG , QVHAI DURQY

3WRHWRQO

Danielle Dunn
YDUMQGHUDW  1Q] + RXWH

Angela Wakling
( QMIBIQP HQMWD RGHO

John Kidd
3IQXS $ UMDV IO 3IQXSV

Abhishek G Bhaya
- RXUDOMDQG 0 HAD 3 IRHWIRQDO

Oleg Braginsky, Top Viewed,

Most Connected

) RXQGHUR 6 FKRROR WRXEBMKRRMY/
&( 2 DWUDIION YoXUDX

Douglas Woods

76&0 6 SHADDMDVW2 ORRAN* ®EDO
6 HRXUMW

How You’re Connected

<RX

* DHCGB DVIUP DXG



-IPH/$\WMORQ / INGQ

7(03(67 ,QISHAIRY DQG' HMIQ P RUH FRQCHRAIRQY FDQ
3WRGXFW HVJ QDG 3 IRRWSIQ) m&mwwmzm
6 NABIG + DUEZ DUH ( QIIQHHUDQG' HVIGQHU T eETe
SURIDP P HUR ' HYIEH' UYHWY ...

, QANKP HOA& RQUIRGB RI\&Z DUH .

T -DP HV$\WMQWRQ

)) 7 SORUKP V

61 QDY , QM@ HQFH DQG ( GFWRQE :  DUDUA

YRP HAFDQ QIIGHHUQ) 3HRSGI6 P LMUVR - DP HV

(PHUHQR ) HG : LCHOHW DQG YOWBIAHG 0 HAFIGH

( PHJHGR 2 SHIDIRQY 0 DQDIHP HQW

) 1GH $ WV 3 KRIRJ UDSK\ 6 WSKHQ - RKQVRQ
3UHVIGHQWE ( 2 DV WDP LV ( QIIQHHUQ
&RXQMY VSIRQDIH &RQQHFW

@ 6 NQ
7RS 6 N@

sHow £ PARALAENa
0 towy £ AR ALAEMe
R £ 1 BRILAAE =
3K VIEDB HoXW £ MALKE o =FRkE
. QMBHFHSDOW ALA G o Rkl

J HOGHIKS BEA W ARD& o Kb
6 XWH@GH I ) Eﬁ [EEl
QM HGFH B M ol O]
&FP SXWUS HPXUY Wl o IR estEE.
S Tp———— B M SAEEsLR

- DP HV DOR NQRZ V DERXW

. QMwQ 7WQQ - (PHJHR 0DAJHPHQM " HHQM

3WRIWDP 0 DQDIHP HQW. 1 HERINQ 1 HE RN 6 HEXUMV
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3 IHVIGHQWDQG 6 HQIRU( QI LOHHU
* IDQMM , VDQG* URXS
$XIXVW 2 3UMHQW  \HDY P RONV _ 8 QWG6\BMMY

6 SHAD@ 1QJ 1Q HBPRQEY HQJIQHHUQ) DV IMDSSTHY VR XVIQ) \WFKQEDCP HDVXUHV \R SURMPWFOVAHG
VHOUMYH RUSUYDWM QI RUP DUIRQ DI DIQWHDYHVEUIRSSHY RUVSIHY

6 SHFDMV 1Q SHURWP 1QJ) EXJ VZ HHSV Z IS GHWRIRQ DQG SHOHWDMRQ WD R KLJK® FOWAHG RU
VHOUMYH FRP P XQEFDWRQV A VWP V- QHE RUN  DQG | DRIOIHV
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3 IRYIGHG \WFKQEDCH] SHWYH 1Q \WH VSHAD@ HG DQDOMY R LQRWP DURQ IRUWH LOM@I HQFH FRP P XQW DQG
\WH B DCRUQYHMI DUYH FRP P XQUV B\ VIIMQU WURXIK U H YROP HV R UDZ. P DWUD® RUUHSRW 1Q D YHY
VKRWBHURG R WP H R IGHQM SDWDY 1Q\WH CDVY RUGHIISY

- IGHD SXEQKHG FRXQEIMW IQMYIHZV TXRMY DMFBN DQG P HQIRQY 1Q P DRUGDIRGDCDQG J BEDO
P HGAD &RXWWAHWAHG H SHWZ MZHW IQP XEB6! DDV R H SHIVH

" HYHBSP HOVSIRRWSIQU  DQG EXITIQ) R VSHADD HG HBPARQE GHYIEHY IQARKP HQW DQG VRIVE DUH \R
HQKDQFH DQGDXWP DM 76&0 6.,* ,17 7( 0 3( 67 IQSHAIRQ/DQGS 6 6 SHADCK RIFURQ 6 HYIEH
6&6 QM@ HQFH FRP P XQUV DPYLMENV

" HYHBSHUDQG GV GHUR! KDUEZ DUH EDVHG FUY SR UDSKIE DQG W QDO IQM@ HQFH VIHIH HQIIGHY . XVHG B\
WH , QM@ HQFH & RP P XQW LQFOEQ) WH GHYHBSP HOMR 76&0 6,* ,17 DQG &L SWRIWDSKIE A MP
DQG UHDWG VIHI H HQIIGHY

" HIQQ) 6FUHHQQ) &HWMA Q) &RQMKAIY) Y%XICIQ) DQG&XVRP 1} 1Q) JRYHOP HOWFOWIAHG6 &)
I DMV DQG VKIHEHG URRP V YHKIE®N RUFRP SDUR HOW

7KH GV QHUR! VSHADD HG P @MY Z HDSRQ WA AP V DQG VSHALDD HG P XQURQY
7DXI KWRQ FROADPADAKH $ WP\, QMA@ HQFH 6 FKRRY DQG) W HYHQV DQG RWHUUHDMYG | DFLOMA
6 NG 1QWDFKIQ) DRUYH GXAW P LMY DQG YHMDQY Z RINQI IRUSUYDW FROADRRWY \BRUFDCDQG \WMFKQEDO

RSIEV R IQFOIGH SURMPIYH YHKIE®! RSHUMRQY FKHP IFDCZ HDSRQY ABDUP V' H SBMYHY HP HUHQR
P HAFIGH DQG UHDWG \RSIEV

»  SRWAW IQFOGQQ
»  RUDQ] DIRQYY
» \MAYFRURV
» FRXUHV IQFAGQ]
v UHFRP P HQODURQY IQFAQ]
6 WISKHQ 6 SUQJ 3 DXO& XU/
$V\R:|DBRQRI)R1PI-U,QWI-Q:HZIN:H< 5 HWHG
-IP IV \KH FRQUXP P D\ SURHWMRGQDAQ HYHY , ZRXG FRP P HQG\R\ RX WWH VHYIFHY DQG H SHUWH
UHVSHRWA LV LOMI UMV DQG GHAFDIRQ\R KIY FBHONIQ R - DP HV $\MQURQ + H IV KLIK® FRP SHMQNQ KLY
P DIQUIQQ) WH  91HZ AHT DQGIHGHRAVO  91HZ
P RUH UFRP P HQEDIRQ.
o
&KHP IFDQ  HDSRQV 7H VWARRN $WDO IEWMVRQ

0 HMIMF & DVH 6 ARV ( GRARFDIERI UDSK\ 9HCRXV 7 KURP ERVV

6(( 025(

&U S\R®RJIF 6 SDFH&RP P XQIFDWRQV 7HFKQIFIDQ &7 ) *
):  W$) $)5& $)6&026

8 QMG 6 \DAMV $ 1U) RUH

-XCH 2 $XIXW \HDU PRQKV _ %DUNWCDBIS) % / $

&RP SRGHQNBIYHOVHWYIEH DQG UHSDIUR! AHG GHS® DEGI 7RS 6 HFUAHBIFWRQIE FUY S\ UDSKIE Vi VP VR
VAUDP EGI DQG HQFY SWED SKRQH YRIFH DQGVUJQDW IWRP DGYDGFHG VHQVRY DQG GHHQUYH P MG
WWMPY . % < L *

$ORDWHQGHGD FRXUHRQ76& 6 SDFH &RP P XQEDRQY 6\ AMP V DV RXURW SWRJUDSKIE JHDUKDG\R JR
EHE HHQ KIJKO® FOMAHG FRP SXWAY \WMUP IGDO DQG VDW@M XSTNGRZ QINY $1 76&  $1 85&

$1 *6&  $18*&  $WERGH7HBWSH DQG YDURXV P DQ SRUNEGI FRP EDWERP P XQEDMRQY
VWP V

0 HP EHUR D &RQIQIHGA * URXS IRUGHSE P HQAQ D SRUWXFBIDUKRBFDXWWR UARUA P LOMY
FRP P XQEDIRQY
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( GFWRQEFV ( QU LOHU
-DPHVO $\WOQURQ ( BRIRQEV ( QICHHU
0 DK 20D \HDWY PRQKV _$WN/D7H $WD : DKIQWQ ' & 6DQ-RMH YRWRQ 0 $

© KIBHQ\KH P IO RQDRAYH GAW , SHIRWP HG SDWIP H P RRQDIKWHQIIGHHUIQ)  DIMUKRXW Z KHUH D
FRP SDQ. Z RX@ HQDJH P H IRUD VKRWMIP  SURMPWR GHYHES FRP SXMURUMI QDOSURFHWIQU KDUEZ DUH

7KH QRUP DCHQI DI HP HOAZ DV R SIRYIGH LQXQGHUD P RQK D IX@ IXQRIRQDOSURRIVSH GAMIQRQD Z ILH
Z UDSSHG ERDUG DQG R SURYIGH DAR! \KH IQUIDO/RIVE DUH GUYHY \WDWP DGH \WH SURRIVSH Z RUN VR \WDVWP \
FXVARP HUFRX@ XVH MDV \WH EDVIY R \WHURZ Q SURGXPWEHVLI Q DQG \R DFFHBIDWM SURGXPWEHYHEBSP HOW
0\ SRIF\ ZDV\KDW Z RXT QRAKQGEHUINH D SURVMFWRUDQ DWAI GP HOWKQBIMWY , FRX@ SURYIGH D GHIYHIDE®!
SURGXPWQ XQGHURGH P RO VR IVINHSVWAH WML DURXQG WP H YHY VKRW

7KH GAMIQV Z HH HTXISP HQAR GHMAWDQ IRP R VI QDOZ KDWRHYHURQWH 5) VSHAWKP  \WHQ\R LDSIGD
DQG DX\RP DWFD@® FOWEJ \WHP R FROWRCKDQG RII UHFHYHY DQG VR GHUYH IQME@ HGFH IURP \KH DRI
R WH W QDAWHDE\ \WH XVH Rl FRP SXWMY Z WRXWRFXVIQJ RQ \KH DRWDCFRQMOAKQUZD QMM H

9HY HBU DQAVYHY VP D@ DQG FRP SDAWVGHVIQV XMQ P RW® 0 RIRUIRD DQG=I®) = FRP SO
SURFHWRY WH7, 70 6 DQGO RRURD' 63

7KHVH GHMI QV HYHQXD@ ®GDG\R D P DWLYH VFDB! VI QDCBURFHWIQ) DWLI QP HQV Z KHUH , Z DV FROADPMG
B\ 7H DV, QAKP HQAR GHVJ QD VIQI®! VHD FRQEICHG P RGXOUWL QDO DDOMY HQJI IGH EDVHG RQWHU

QIO QDY SIRFHWRY 7 KH P RGXBN FRX@ \KHQ EH FDVFDGHG R IQYHQRY DQ \KIQ \WDWKRZ HG XS RQ
WHVSHAMKP R DQ VRWQR P DWHUKRZ EUH $ 1HZ \ HDWY O\WMU, GG D VIP IDUSURVIPWRUS CDBJ ' HYIEHV

7KV P IGQIKWHQIIQHHUQ) ZRINZ RXG HYROH IQR * IDQW MDQG* URXS IQ$XIXW  ZKHQ, GIVINH
P OB DWKH HQGR P\ FRORDPMG DRIYH GXW VHIYIEH SHURG DQG UH HQMUHG FLYICDQ @H

> SIRWFW

&RP SXWU5 RRP 0 DQDIHU / DE 6 XSHY1LVRU $ GMQFWQWKRRUDQG
7TXVRU 3DUWV7,P H
| RXAMDQD 7HFK 8 QYHYAW

2 VHDW  9DUWEDBIS) % / $

© KIGHQWWH P DM DIWHQEHG FRBU H IXQWP H DAQL KWDQG Z HHNHQGY DQG Z DV HP SB HG RQ D SDWIP H
EDVIV B\ \NH XQYHWAW \R P DQDJ H DQG VXSHYIVH \WH RQ EDVH FRP SXMUURRP V' @EV NH\ SXQRK FHQMU
WP LD P RGHP V 3 HWRQDGE:RP SXMY * LIMBQ( TXISP HOARSRIMRQ ' ( & P IQFRP SXWMY/
YRRXIKV %0 DQG %0 VA VWP V/ WDWZ HUH XVHG B\ \WH VFKRROR WDFK FRP SXWUFRXUWHY DWW
YDUWCDBI$) % RIl FDP SXV VW

5HSRMEGI IRU  VARIQ R JUDGXDWM DQG SR IDGXDM WMGHQN IQ&RERO5 3% 3/ -&/
)2575%1 $WHP EBU%$6,& &DBXAV YSXMGQHW 6 \BYAEY DQG Q4 XDQMMYH $ QDOVY

$V DQ DAMQPVWIQAWIKRRU \BXJ KWARP SXIMUSURILDP P 1QJ) IQ&RERO5 3* ) RMIDQ $WHP EGIU DQGYDME \R
XQGHU WDGXDWM VIGHQN DG \WH EXVIGHW XVH Rl GHVNES FRP SXWMY/ \R 0 %5 VXGHQW Wi LGFOCH
TXDQIMAMYH DQDOMY

BXSHYMRQR  VXERWECDWM VARY DQG FRP SXMUDE P RQARY/

&RP SXWUO DIQMQDQFH 7HFKQIFIDQ +4 W$) WS$) $)* 6&

8 QWMG 6 \WMV $ IU) RUFH
- X0 2 - XCH \HDY _ 9DUWCEDBI$) % / $

$ IMUMFKQEDO/FKRROIQ RBHUWR EHFRP H FHWAHGDV\WH  BIYHO , Z DV URIWIG WURXIK HYHY SRWIEG
YDUDMRQ R FRP SRGHOABIYHOFRP SXWMUP DIQMCDGFH IQ HDFK R WH Z RINFHQMY R WH /AP XQID
FHUMAFDURQ |RUFRP SROHOABIYHOUHSDILY \RWH ~ BIYHORQWH 7&& 5&& ' ' & BXE$ VAP
RSHIMRQY DQG RWHUVHRIRQY R \WH YDUNWCEDEI$) % 0 DUK $) % 2 IXWSH) % DQG QXP HIRXY P MBI IR
OXQFK IDFIOMV XD [Q) WH / FRP SXWUGHERUINWY FRP SXWMY DQG SHUSKHIDY

2 GFH, SHURUP HG FHWAFDIRQY DQG IQMOQVKIS IRIMRQY 1Q HDFK R \WH Z RUIN FHQMY/ , Z DV DWIQHG DV D
BIYHO VKIMWXSHYIVRURYHUP \ RZ Q VKIWRI FRP SXWUP DIQMCDQRH WFKQFIDQV DQG WV WP RSHIDWRQY

\WFKQEIDQV DQG Z H SHURWP HG P DIQMQDGRH VHIFH DQGHP HUHQR UHSDIW\RWH  / P DIQUDP H

FRP SXWUM VWP V DVW/ADUNVGED®! $ ) % DQG SHURGFD DWRWHUG $ & EDVHV RUP MBI OXGFK | DFIOWHY

0 DIQEICHG GJ MIOYRIFH DQG GO VZ WKIQI A MP V- FUY SWRJ UDSKIE GOV A VAMP - DQG YRIEH HCRY SWRQ
A VP V DWIH 7RS 6 HFUHWBIYHO

%HFDP H IRP D FHUMHGDVDVRWR 1 HGV 1 HG LQWDW KDG P DIQBIGHG VHYIFHG DQG UHSDILHG DQG
KDG XQUAVMEWMG DFFHV VR \KH VA VPV XVHG \R @XQPK DQG FRQUROKHIP R QXFODUZ HDSRQY VDWMMM
VXUYH@GQH VA WPV DQG D Z IGH FURW VHRIRQ R KLIK® FOMMAHG IQMM HQFH J DNHUQ) W\ VWP V/

" WHPAED, \R D\ VXSHYIMRQR  VXERWEGDWM FRP SXMY VZ VRKIQD Vi P VR S\RJ UDSKIE DQG VSDFH
FRP P XQEDIRQY \MFKQFIDQY

$)6& DQG$) 6&

> WMWWFRAHV
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&RP SXWUDQG 6 Z WKLQJ 6\ WMP V 7THFKQIFIDQ $)6& 026

8 QMG 6 \D\WMV $ IU) RUFH
SXIXW 2 -XCH \HDY  PRQAV _ 1 DWRQDADQG, QMIDMRQDO

&RG: DUO LOBY 9HMDQ
6 SHADQ HG 1Q WH GHS® P HOADQG P DIQMCDQFH R WH B 6$)  94J /  FRP P XQEDURQY VA VP

| 6$&&6 6WDWMILE $IU&RP P DQG&RQNRGE\ WP 6$&' 1
| 7$&6 7DPNDCHILUE&RQIRGE\ WP * 7$&6 * URXQG 7 KHDWUS IU& RQARTE\ VWP
| $872921 "' &6 $XWRP DWF ORFH1HERWNR WH' HHOH &RP P XQEDIRQY 6\ AP
| $8726(92&20 $XRP DUF 6 HFXUH 9REH &RP P XQFDIRQY
( 1($&3 1DIRQDQ PHJIHQR $ILERGH &RP P DQG3 RWIL LIK® DK

7WDIGHG TXDOAHG DQG FHWAHG DV D P DWMUP DIQUDP H FRP SXWUDQG VZ MKIQD A VWP \/ WFKQIFIDQ

. ROHGRQVRP HR WH P RWKLIK® FOWIAHG CDQIHIRXY DQG VRSKIMIFDIMG FRP SXWUHTXISP HOAKVHG
B\ \WH 8 QUG 6 \IAMV P QB DQG LOM HIFH DI HGAHY

0 HPEHUR 6$& 1 XFEDU HRQDIRQ 18" (7 ' HMAIRQWDP DQG&RQIUHGR * IRXS' HSE P HOAMDP
IRUSRWAQXFBDURUEIRB LEDCKREFDXFRP P XQEDIRQY UHFRYHY

&URW WDIGHG QR FUY SR UDSKIE VL VWP V/ VDM@ FRP P XQEDURQY DQG VSHADD HG DX\RP DIMG WL QDO
QM@ HQFH DQG UHDWG GVAS@HY

6 \WEHG \WH VRSKMIFDWG P HKRGY WDWERXQUHY XVH R S\ RQ HDFK RIMHU DQG KHGHG GHYHEBS 76 &0
7(03(67 DQGUHDWG HP MIRQY VHRXUMW BQEDIEY SURRFRY DQG SURFHGXUAV \WDVWDUH YIMIOR GRWRQD
RXURZ Q CDMRGDOGH HQVH EXVARH GHHQVH R RXUD@HV DV Z HD

1RQ&RP P MWRQHG 2 IAFHUIQ&KDUH 1&2 & IQVROIQ) WH BDGHYKIS DQG VXSHYMRQRI
VXERGECQDM FRP SXIMUDQG VZ WRKIQ) Vi VNP V\MFKQIEIDQV AVFDOHVSROVELD R RYHU P LGRQ GRALY 1Q
OERDRY JUDCH \WMAWTXISP HOVFOWAHG FRP SXWUDQG FRP P XQEDMRQ HTXISP HOWRQ D KK
VHRXUNY RSHIDVRQ

3UPDU $)6&V DG &RP SX\WMUDQG 6 Z WFKIQ) 6\ VAP V/
6 HFRQEDW $) 6& V DG &\ SVRIUDSKIE DQG 6 SDFH &RP P XQEDIRQ6\ WP V6 $7&2 0

| DMIDCH) 6 & 0 DIQMCDQFH $ QDOMY 6 XSHUIQMQGHW
+RQRDEQ ' MFKDUHG 3 ROMHMDQY 3 HHIHGFH ( OEIOV XQGHU 86 &

»  SIRWFW IQFOIGQ
»  RUDQ] DIRY

4 KRQRYW DQGDZ DBV IQFAGQ]
b MR

&HWAFDIM R $ SSRIQA HQAR 6 HU HDQNV 86%) +RQRIDE®!' IVFKDUH

&RG: DUS HFRJQURQ & HM &RG: DUS HFRJQURQ & HM SHWFDMR 7WDIQQ) 00 «

6(( 025(

7THFKQIFDO5 FKRRCE WWGHQW &1 $778 . HHVBU &1$77 / HDUQIQJ

&HOMY 1(7&
8 QWG 6 \B\MV $ 1U) RUFH
2AREHU 2 -XCH PRQKV _. HMBUS) % 0 6

6WGHONQDS86$) WDIQQ) SIRIWDP DV D FRP SXMUDQG VZ WKIQ) A WP V WFKQEFIDQ IRUKLIK® FOMAHG
OUH VFDE! P DIQUDP H FRP SXWUM VWP V

,QUDO® WDICHGRQWH  / FRP SXMUM VWPV DQGWHQRQWH /A VWP
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+ 1K SHAMRQV DYIRQEV VRGHIQ) 6 RYIHADZ DUHOHW \MAWATXISP HWKVH EDVIE HBIFWRQIEY FRP SXMU
FILFXIW SHUSKHIDY SUQMY P DI QHIFE \ISH XQW FRP SXMUSURIWDP P 1Q) - P WG IBY DQG HYHY WIQJ
UHDWG VR 6 WDWMJ LE $ 1U RP P DQG DQG 7DRIFDCS LU& RP P DQG SXVKIQ) EIW DQG E\ WV EHE HHQ EDVHV DQG
UHP RW AHG BFDIRQY DQG IQMIDAIQ) Z WK FOWIAHG VA VAP V R WH 1 DIRQDCE HEXUW S JHQR. 16$
&HMDQOMMWHFH$IHA  &,$ DQG 1 DMRQDCE HFRQUDIMDQAH 2 1AFH 152

$)6& . 40 / DG ) 63&8&6 /(' 7&&

&RP SBMWIG RYHU KRXY R FDWRRP  \WDIQIQ)

YDOVIF 7WDIOHH  177& / DFNDQG 177& 6 HYYIFH 6 XSSRUWN/ HDULQ]

&HOMY
8 QMG 6 \DAMV $ 1U) RUH
$XIXWW 2 2 RREHU PRQKV _ - ROMDVHEDQ$ QRAR / DANDQGS$) % 7;

0 OB FXARP V DQG FRXUMEY GUOFHUP RQ. P QMY KMRY  [QUDCY HDSRQVWDIQQ) P LMY
QVASEH WDP Z RN GHYHESP HOW, QUSHAIRYY G GUOP RUH QD3 K\ VIEDOAGHW LQUIDAFRP EDW
WDIQQ) REVBFG! FRXWHY DSSHE OYH AUH GUIY %RRMDP S 3XVK XSV DQGMVXSV DQGWHQP RUA
SXVK XSV FRP EIGHG Z W BW R IXQUIQ) P DUFKIQ) P RUH SXVK XSV WHQVRP H P RUH IXQQQ) / HDUOHG
KRZ \R VDO DVWRP H SRIQNQ DKL EXWZ DV P RUH DERXVINH SXVK XSV \WH IXQQUIQ) @SV EHRUA
VXQUVH

YDVIF 5 HFXIW ' HD\ HG ( QM 3WRJWDP
8 QUWNG 6 \IWV $ 1U) RUFH
2RAREHU 2 $XIXW P RQRY

( QDAMG XQGHUD GHD\ HG DRYH GXW SURIWDP \R DZ DIVD WDIQIQ) VBZ RQRGH R \BZR VSHAAF KLIK®
VSHADQ HG P DIGUDP H FRP SXWUM VAP V XSRQ Z KIFK , Z IVKHG R Z RUN DQG EH WDICHG DQG \R DOR EH
WMDIQHG LQWIBISKRGH VZ WKIQI VA VAP V 2 QFH , HQDAMG \KHUH Z DV IRXIKO D P RQIK Z DIWRUWH WDIQQY
VBV URIAM DURXQG VR , FRX@ BDYH IRUERRWEDP S DQG WHQ DIMUERRWADP S \R D \MFKQEDOVFKRRO: KB
DZDMJ P\ HQW R DRRYH GXW VHYIEH , FROIXHG\R Z RINIRUS7 7 9%4H@ DEV DV D FRP SXWMU

SWRIWDP P HU DQG Z KHQ, Z HWRQ DRIYH GXW, @RN D BDYH Rl DEVHQFH Z KIEK GIVWP \ SRVMRQ RSHQ IRUDV
GQ DV, U DICHG IQWH P LMY VR \WWDW FRX@ Z DB W KWEDFN QR 1Q Z W VHQIRUWY DIVMUP \ P LOWY
FDUHHU Z KIEK Z DV UHD@® D VZ HAWGHDCDVWH WP H

&RP SXWU3WRILDP P HU
$7 7 ¥HO DERDRUIHV
0D 2 $XIXW \HDY P ROKV

" HYHBSHG D VRSKMIFDWG=  EDVHG DWHP EO @QIXDJH FRP SIGIUMR SRWWH DMIQY LOAKP HONFRQARO
SUIRIWDP V\R GHZ © HP HJIQJ GHWNRS FRP SX\MY/

%HFDP H H WHP HO SURAFLHQAZ W \WH GHYHBSP HOAR VRIE DU IQUDZ DWHP EGIUOQI XD H IRUWH
+3 DQGVIQI®I FKIS DQG=  &38V

6 SHOAD \LJ QAFDQVDP RXQIR P H WDQUOMLY + 3 $WHP EGUFRGH DQG BUDR SURILDP V SUHYIRXVD
ZUMWWQIQU$6,& ) 2575%1 RUDQRKHUDQIXDIH QR UDZ = DG $WHP EOU

" HYHBSP HQAR VRIE DUH DQG KDUEZ DUH GUYHWY R FRQURODERIDRY J UDGH \MAWHTXISP HOWVRUDCDOMY R
WH5) VSHARKP 76&0 7( 0 3( 67 DQG UHDWMG LI QDO QM@ HGFH DRIYIMA

( DUD Z RINZ WK FRP SB{ VRIVE DUH GHAQHG YIWXDAQWKP HON FRP SXWMUFRQURTIG \MAHTXISP HOWDQG
FRQQHAIY GYHWH DUD\ V DQG WDFNV RN FRP S \MWWTXISP HOADFURW D IDQIH R VXSS@HY VR FUHDWM D

VIQI B MANQAKP HOAKQEHUMHDP B/ FRP SXIMUFRQARARUIX@ DX\RP DWMG P HDVXUHP HOV

([ \WMOUYH IXOWP HZRIIQ) 2575$1 $/* 2/ %$6,& DQG$66(0% (5 $SORZRIMGZIK3/ |
3WRIWDP P QU / DQIXDIH2 QH IQVHYHIDOEDBRW SOV ZRINIQ&2 92/ DQG5 3*

* DIQHG IQYDODE®! H SHUHGFH Z WK DXVRP DWMG P HDVXUHP HOW DQG H SRVXUH R D Z IGH IDQIH R ERW
OERDRY JUDCH \MAWTXISP HQVDQG AN R \WH DUWWFRP SXMULQMUIDAIQ) HTXISP HQWGHYHBSHG Z WK
RQD RQH SXUSRHIQP IQG R VFLXE \WH DILZ DYHV IRUBDNQY VHRUHW

6 \DUNMG DV D SDWIP H DSSUHQUFH FRP SXWUSUR]IUDP P HUDV SDWWRI D KLJK VFKRRZ RINWXG. SUR]IUDP
DQGZRUIHGP\ ZDi XS IURP \WHUH WURXIK ICFUHDMQJ GIYHY Rl URVSROVIEIOW Z W @ HUDQG P RUH
FRP S®f SIRWFW

©XUQI P\ MQRUVXP P HUR! KL K VEKRROWLY WUDHG QR IXQ@WP H HP SB P HOVDQG WHQ UHP DIGHG IX@
P H HP SB P HOARURXIK P\ AQDO HDUR! KLIK VFKRRODV D Z RINWXG. SURIWDP  DQG FRQOIXHG XQUZP \

86%) HADAW HQW

&RP SXWU3 LRI WDP P HU$ SSUIHQWFH
$7 7 %HO DERDDRUHY
$XIXW 20D \HDU P RQNKV

+ DQG SRUWMG GUDR VR DUH 1O P XAI5G! OQIXDIHV\R DQGIWRP 90 DQG' ( & SOWRP V\R\WH +3
3'3 3'3 DQG3' 3 PIQLFRP SX\MY

6 SHOND AR WP H KDQG WDQVDMAQ) DQG FRP SIARY SUIRIWDP VZ MKHQIQ %856 ,& DQG) 2575$1 IOR
+3 $WHP EBIUFRCGH
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" HYHBSP HOWR +3 VRI\& DUH DQG KDUZ DUH VR FRQURADERIDWRY  J UDCH \WMMWHTXISP HQNVRUDQDOMY RI
WH5) VSHAWKP 76&0 7(03(67 DQG6,* ,17

7TKH+3 ZDVWHFRWHR WH+3 0 RGHO $ $6$ RUS XWP DINMG 0 LFURZ DYH 6 SHAWKP $ CDOJ HU
DQGWH JUDQG CDG R D@P RGHD DXWWP DWG VSHRWKP  DCDO] HY ([ SHUHQRH Z W \WH VA VPV WDVBUH

WG \WH DQGRWHU BDQG \W JHQHIDMRQV VWP VIQNRGXFHGIQWH V' V. V
DQGXVHGIQ76&0 7(03(67 &20,17 DQG6,* ,17

7KH X® DWKH WP HZ DV P HP RY IV H SHOWYH LQMGV DU FKHDS  DQG IMZ DV D HID Z KHQ FRP SX\MU
P HP RU IQKLIK HYG FRP SXWMY Z DV P HOVXUAY IQNBE\ \WY CRAMIDE\ MV 7KXV \WHUH Z DV D KXIH SXVK W
KDQG FRP SIB! HYHY WIQJ 1Q$ WHP EGIUZ KHQ SRME®! [QAMDG RHUKLI KHUBIYHODQJ XDJ HV

6 \BUIMG DV D SDWNIP H DSSUHQUFH SURJUDP P HUDQG IQMD DV SDWR! D KLIK VFKRRIZ RIN WG, SURJUDP
DQGZRIHGP\ ZD\ XS IURP WHUH \WURXI K IGFUHDVIQ) BIYHY Rt UNVSRQUELDY Z W O HUDQG P RUA
FRP SO SURWFW

. H SXQFK 2 SHIDRUS$ SSUIHQWFH
$7 7 %HQ DERDRUHY
BHSWPEHU 2 $XIXW \HDU

3 DI H - XQRU+ LJK 6 FKRROAXCGHQWRE NH SXQRKIQI + R FDUBY DQG SDSHUMUSHY DWD UHVHDUFK
IDA@YV DV SDWRI D VXP P HUZ RINVWXG. SURJUDP

&DUBV DQG SDSHUMUSH FROBIGHG SURIWDP V IRUYO 6 6 DQG + HZ BB DFNDUG + 3 Q
$/*2/ )2575%$1 DQGYS6,& IRUFRQUREL IQAMKP HON \WDVBHURWP HG 76 &0 P HDVXUHP HQW DQG
WU QDO , QMO HGFH UHDWG DWLI GP HQW Z M OLIH UDFNY R DXVRP DG \MWHTXISP HOW

0 DFKIGHV XVHG IQFOIGHG WH QRZ DQITXH 90 3UQIY &DIG3XQRK Z KIFK XVHG YDRXXP \WWEHY  \KH
YHQHDE®! %0 QRYDFXXP WEHV DQGWH %0 PRGHQP DFKIGH  $OR Z RUNHG Z W \KH
7HBMSH &RBRIMRQV$65 VR JHQHUDM SDSHUBSHY Rl SIRIWDP V IRUKH + 3 A VWP V DQG + 3
ORGO  $$6$ (LIKWHILY OWJ, ZRXGJR R VFKRROMD WH P (OB DARO DQG 7HBMWSH \R GDLD
KRZ \R VHYIEH DQG UHSDILWHVH XQW RQZ KIFK , KDG OXQFKHG P\ FDUHHU

7K1V SRAMRQ UAVXEMG LQP \ EHFRP IQ) DQ DSSUHQUFH FRP SXWMUSUR] UDP P HUIQMD WH IRTBZ 1QJ \ HDUDQG
JDYHP HDWBWQ 76 &0 RQWH VR DUH GHYHBSP HOMWICGH

U / DQIXDIHV

(Y@K )2575%1

1 DUYH RUELCR) XDCBURAFIHGQR ) X@BURHWIRQDCBURAFIHQR
$66(0% (5 %$6,&

) X@BUR HWIRQDCBURAFIHQR ) X@BUR HWRQDCBURAFIHQR
&2%2/ 53*

) XQBUR HWRQDCBURAAHQR ) X@BUR HWIRQDCSURAFIHGR
3/ 3%$6&$/

) X@BUR HWIRQDCBURAFIHQR ) X@BURHWRQDCBURAFIHQR
& &

) X@BUR HWIRQDCBURAFIHQR ) X@BUR HWRQDCBURAFIHQR
$)2/' 6 $'$

3UIRHWIRQD RINQI SURAFIHGR

3 IRHWIRQDCZ RINQJ SURAFIHGR,

$/*2/ &

3 IRHVWMRQDZ RINQ) SURAFIHQR 3 IRHVWIRQDZ RUINQJ SURAFIHQR
2 EMPFWYH & 6: )7

) X@BUR HWRQDCSURAFIHCR ) X@BUR HWIRQDCBURAFIHCA
-29,%/ 5 XE\

3IRHWIRQDI RINQJ SURAFIHGR

3 IRHWIRQD RINQJ SURAFIHGR,

3HD -DYD
) X@BUR HWIRQDCBURAFIHQR 3 IRHVWIRQDZ RUINQJ SURAFIHQR
- DYDVFUSW 5

3 URHWIRQDCZ RINQ) SURAFLHGR

BV 777 QON-GOFFP IQMP HP DMORY
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-IP H/$ WMOQRQ_/ IQNGQ
E  9ROQMA([SHIHGH &DXVHY

9ROQIMHU, QUKFRU ( P HUHQR\ 0 HGLFLQH
$P HIFDQ5 HG & WRW

" IVDMMUDQG + XP DQUIUDQ5 HIH
7HDFKIQJ &35 ) IWVBIG 2 [\ JHQ$ GP IQMADMRQ ( P HUHQR 5 HVFXH ,QKDBLY * IDEHF ( P HU HQRHY
) B HVSRQGHU ( SL3HQV $XURP DG ( [ \WMULDO HAEUMWVRY DQG RKHURSIEY Z KHHE \KH JHGHIDO

SXEQF DQG SXETE VDIHW HP SB HHV DQG KHDEK SUR HVWIRQDS Z HUH DEG! \R REWIIQ FHUAFDURQY IGFOGQ)
SUR HWIRQDOBIYHOFHWMAFDURQY DQG FUHGHQID® |RUP HAFDCSHWRQGHO' RARY 1XWHV (07V P RWH

9RQIMHU,QUKFRU ( P HUHQR\ 0 HGLFIQH
$ P HUFDQ+ HDW$ WRFIDIRQ
" VDVIMUDQG + XP DQUMIUDQ 5 HIH

¢ KB QWH P LMY |, EHFDP H FHWMAHG DQ$ P HUEDQ + HDW\$ WIRFIDURQ LOMKRRUR WDFK &35 DVWKH
SURHWIRQDGBIYHO \R SHRS®I Z KR KDYH \R KDYH DQRXD@® IWWXHG SUR HVMIRQDOBIYHOFUHGHQID® DQG
FHUMAFDURQY

) LWHDWP V ,QWAKFVRUDQG 6 KRRWQJ & RDFK & LYIADQ 0 DUNVP DQVKLS
3WRIWDP
86 $WP\

2 AREHU _ &IYICH LIKW DQG 6 RFIDGS FURQ

, \RRNSDWIQP\ AVMB 6 $UP\ &IMIDQO DUNWP DQKIS SUIRIDP &0 3 WDIQQ) DAWHDIHR  ZKHHE)
, ZDVUFHYIQJ IRWP DCP D WDIQQ) [URP WH 8 6 $UP\

, FROIXHG P\ AUDUP FRP SHIMRQY ERW @FDO® DQGDVEDP S 3 HUIN XQUM) HODAMGIQ\WH 8 6$) |RUDRIYH
GAW P OB VHYIEH

*XUQU P\ PIOBY VHYIEH 86$) \KYHYROHGIQR P\ FROFKIQJ DQGWDFKIQU R \WDP VDQG P RUH

7WDGHFWDIWDQG 7HFKQIFDOS HUYLFHY $ WIWMBORH
$P QHWV,, QMIDUWRCDO
$XIXVW _ +XP DQ5 LIKW

&RDFKIQ) DQGWRUQ) R DRYVIV DQG KXP DQ UJ KW Z RINHY Z KR Z RX@ EH WDYHE \R IRUHI Q FRXQUEV
RQEHKDOR! $P GHIV , QMEDMRQDAQ P DAY R LQMM HFH FRXQMUVXYHM@GFH RSHIMRQY 1Q KRANBH
HOYLRQP HON FRYHWARP P XQFDURQY VXWYH@MQRH GHMAIRQ DQG UHDMWG \RSIEY 6\MEVD UAEEWMG DO
VXK WRUQ) \R 8 6 &MYHQY RQD

0 WMRQDY 7 WDGHFWDI WQWAKRRU
9 DURXV & KUMIDQ 6 HP LCDUHV
+XP DQ5 LJKW

&ROFKIQ). BRXMUAV DG WRUQ) R & KUMIDQ P MMRGDUHY DQG FBRJ\ Z KR Z RXG EH WDYHIY \R DQG Q1IQ
Q 1RUHLI Q FRXQIV \KDWZ HUH H SUAMD KRB R WHUIDW &KICD ,IDQ 1 RWK . RUD &XED ,UDQ 5 XWID
6 DXA.$WDEID . XZ DIW, DT HW

0 DQ R \WWH P MRCDURV Z HIH UMNQJ \WH GHDW SHQDOV 1Q WH UHVSHRIYH FRXQMHY \WH Z HIH EHQJ VHOWV
\R L WH Z HUH FDXIKWDQG KHQFH WHVWH - P RUH

0oy ' uQrHOP  7HDP / HDGHU
8 QMG 6 \IAMV $ 1U) RUH
1IRHPEHU 2 -XCH P RQKV

/ HDGP HP EHUR D SUHAMRQP QWY GUOKMDP  DQG FREUJI XDUE DW HHVBIUS IU) RUFH %DVH Z KIB DWLI QHG
DWKILY EDVH DV D VWXGHQW

6 NG DQG Z HOBWIDRWHG IQWH 8 6 P IO 0 DQXDCR $UP V' DQG DEGI QRWP HIHO \R SHURWP \WH
P RYHP HQN DQG IRWP DURQV P\ VHD EXWDOR VN@IG DWAMDFKIQ) DQG BDAQ) RKHY IQWH SUHAMRQ DG
DIWHQIRQ R GHABIOOHHGHG \R SHURWP WHVH P RYHP HOV Z MW QDS P RWH

0 DAY +ROQRU* XDU5
8 QUWNG 6 \IWV $ 1U) RUFH
2RAREHU 2 $XIXW \HDY P RQRV

9RIQMHUP HP EHUR! \WH 6 WDMJIE $LU&RP P DQG  ( LIK\K $ IU) RUFH DQG6 HFRQGURP E : 1Q) KRGRUIXDUG
WDP  FHUHP RQIDQIXDUG Z KU, Z DV DWLI QHG VR %DUWEDBI $) %

3 URYIGHG IXQHUDOVXSSRUWHIWIEHY SDUDGH VHYIEH FKDSHOZ HEAQIV DQG KRGRUJ XDUE VHYIEHY DQG
SUVHQBMRQ IRUYIMMZY GLI QUL DQG RKHUHYHQN
3 IRYIGHG KRQRUJ XDUG [RUP LAY IXQHDE P RUWMDY HVFRW DQGJWDYHMGH P RUH

2 SSRUXQMWHY - DP HV LV BRRNIQJ IRU
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1 - RQQ) D QRBIRAWERDG
6N EDVHG YROQMHUQ  SUR ERQR FRQUXE)

&DXVHV - DP HV FDUHV DERXW

1 $ W DQG & XAMUH

1 &IMGH LIKW DQG 6 RADCH AIRQ
I+ HDIK

1 +XP DQ5 LIKW

1 VDVMUDQG + XP DQUBUDQ5 HIH
1 6 AIHQFH DQG 7THRKQRBUI\

2 U DA DARQV - DP HV VXSSRW

1 1 DURQDCS LAH $ WRADIRQ

+ $P HUFDQ5 HG & RW

1$&/8

I)(0%

10 XVHXP R) ICHS W YRARQ
+ ,QCRAHGFH 3 LRWIFW

1 $P CHWV, QMEDIRCDO

1 &IYIDQO DUNVP DQUKIS 3 URJWDP
T &ROAMMIRQR WH 8 QUMG 6 \EAMY
1 8 QING 6\IAMV $1U) RUFH

186 $WP\

$8 6 ' HSDWW HOAR 6\DWM
$86 1DV

1 8 QIMG 6\BAMV 0 DUCQH & RSBV

1 $WRADIRQR! 2 G&WRZV
17680 /

G 2 Uy DRy

86 $WP\
&LYIIDQO DUWP DQUKIS 3URIWDP 0 DUWP DQ ' MU XIVKHG 6 KRRMU &RDFK , QAKRRU

6\BILY - XCH

, \WWRNSDWIQP\ AMB 6 $UP\ &IMAIDQO DUWP DQKIS 3WRIWP &0 3 WDIQQ) DWKHDIHRI ZKHHE
, ZDV UHFHYIQ) IRWP DCP MDD WDIQQ) IURP \WH8 6 $UWP\

%4 WHDUHR , ZDVFRP SHIQ) DWKH DQQXDOL DARGDD DFKHY DW&DP S 3HIN 2 KIR IRUKIJK SRZ HIHG
VHYIEH UAHY DQG\NH QH W HDUFRP SHIQY Z W P IOBY VHYIEH SMRY ,QHDFK FDVH , FRP SHWMG
IQAYIGXD® DQGDORDV P RH

1 DWRQDGCE LAH $ WRFIDWRQ
/UHO HP EHU

6\

" WP DVHGE\ WHOFNR P DUWP DOWKIS VKRZ QE\ WHUWRRSV 8 QIRQ YHMDQV &RO:  IGDP & &KXUK

DQG* HQ * HRUH:  IQIDW IRP HGWH 1 DIRQDCS 1AH $ WRFIDIRQ IQ 1Q RUEHUR WDFK UHFHQ® 1UHG
1 HIURHV DQG 2 UHQWBICKRZ \R EHDUDWP V' 7KH SUP DIV JRDCR WH DWRFIDIRQ Z RXG EH R SURP RM DQG
HQFRXUDI H WAH VKRRIQY RQ D VAIHQWF EDVIV  DFFRUEQJ R D P DI D] IGH HAVRUDCY UMKQE\ P RWH

3RIFHO DUNVP DQ $ WRFIDARQ
/UHO HP EHU

)

) RUPRIHWDQ  \ HDWY 7KH 3RTFH O DUWP DQ$WRFDWRQ KDV EXIOD GUDR R DGYDQAQ) \BFU¥DO
H FHBIQH IQ 07 HIRWFHP HOMDIQIQ) 2 XUP MRQIV\R DIP OZ HIRUFHP HQWZ W \WH \RRY DQG
NQRZ BIGI H R VXUYLYH DQG Z 1Q UHDOZ RS HFRXQMY © H P DIQEIQ D OVHUIRFXY RQ GHOYHUQ) FXWIY
HGIH BRIV ADUP V DQG RAFHUVDIHIV AR O HQIRUFHP HOAR DOUDGNY QMR IGH : H DRKIHYH
WV P RWH

0 LOAD RI WH 8 QWG 6 ViV
/UIHOHPEHU8 6 &MYHQ

6\ 0 D\
$VUHTXIHG B\ \WH & ROAMAMRQ R \KH 8 QMG 6 \BMMY \WH 6 HFRQG $ P HQGP HOWR \WH & ROAMMRY \WH
0 D $PWR DQG WWXFFHWRUDZ V' DV Z HODV ERK 6 \B\M DQG ) HGHIDGB\BWMMY , DP D P HP EHUR!

WH O [OID R \WH 8 QUG 6 \BAMY DV GHAQHG B\ \WH & ROAMAIRQ R \KH 8 QLG 6 \TAMY
* LYHQWDW DP D YHMUDQR! \KH UHJ XOUDRIYIW GXW 8 6$) , DP \ADDAMG DV EHQJ RQ,(CDPRYH P RWH

1 DWRQDO7 DFWEDCR | AFHLY $ WRFIDWRQ
0 HP EHU ,QMKRRU
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7KHP MRQR! \WH 1 DIRQDOYDRIFDCR 1AFHY $ WRFIDURQ IV \R HQKDQRH \WWH SHURUP DQFH DQG SURHWIRQDO
VIV R OZ HQIRUFHP HQMSHWRQUHCE\ SURYIGIQU D FUHEE®! DQG SURYHQWDIQIQ) UVRXUFH DV Z HQDV D
IRXP IRUWH GHYHBSP HQAR \BFFRY DQG IQIRWP DURQ H FKDQIH

7KH$ WRADWRQV X@P DM J RDAV R P SURYH SXETF VDIHW DQG CRP HVMF VHEXUMW \KURXJI K WDIQIQ)
HGXFDUIRQ DQG\DRFDO P RWIH

/ DZ ( QRUFHP HQW @DQFH RI $ P HUFD
/UHO HP EHU

6\DILY
3 RZ HUXCZ RUBY WDWADWY D FRQYIEMIRQ DOWRR DEVHQAQ WH Z R Rl SRV DQG\WH GEHIDCP HAD © H
EHOHYH 1Q RG LGHDO @H WKWQG Z IRY  O\H KRQRUDQG LOMI W : H EHIHYH IQWH W KWRI HYHY ©Z
DEIGQ) $P HUEDQR JR DERXVWKHUQYHY DV \WH VHH AWHQR 1Q) WH SUYDR GLI QU DQG U KVWR VHD
GHHOVH GXH \R DOVXFK FMYHQY : H EHOHYH WDWAUP IQDE HVSHAD® YIRBIQW P RWH

$ WRFIDWRQRI ) RUP HU, QW@ HOFH 2 IAFHY
6\DILY

2 XUP MMRQLY R EXIG D SXEQE FROAMHQR IRUD VRXQG KHDWM\ DQG FDSDEGIS 6 IQMM® HQFH A\ P

2 XUIRFXV RQ HGXFDURQ IRAMY DQ XQGHIABQEQ) R \KH [P SRUBQARBI R LM HQFH 1Q 1 DURQDTB HAXUY
DQG QXUMUHY IQMUHWE, VAXGHON 1Q FDUHHLY IQWH P DQ. AHOV XVHGE\ 8 6 QM@ HQFH $ JHQAHY 7K1V
IQFOGHY \WH URBI R VXSSRUMD) QM@ HGFH DAYV IQ8 6 SRIR GS@PDA P R

1 DARQDOD LY, QMA@ HOFH $ WRFIDWRQ
OHPEHU

7KH 1 DIRCDA) OB , QM@ HOFH $WRADIRQ 10 ,$ 1V D QDURDADWRFIDIRQ R LM HGFH
SIRHWIRQDY 10 ,$ ZDVIRXQEHGIQ DVY RW¥ XDFKXFD $ U} R 0 HP EHWY IQFOGH P LOMY DQG FLYIO
VHYIEH SIR HWIRQD® DRRYHD HQIDIHG LQP 1Y LM HIFH FDUHHLY DV Z HGDV BAVHYH IRP HUDQG

UHIVHG LOM® HOFH SHYRQUHIDQG 8 6 FMYHQV Z KR KDYH DO QMU IQM@ HJFH DQG VXSSRW P RUH

$WRFIDWRQRI 2 B &WRZV $2&

3 IRIHWMRQDCRU DQ] DRQ R DGYDQFH WIDWI\ - SRTIF DQG SURJ UDP V IRUHBFWRQIE Z DUDM DQG
HBFWRP DJ QHF VSHAWKP RSHUDIRQY

3 URP RV HBIFWRP DI QHUF VSHRKP  RSHUIDMRQY DQG UHDWG P LMY AYIADQ DQG FRP P HIAIDADSSTFDMRQY
/ HDGHUIQ HBIFWRQE Z DUDUH DQG HBIRWRP DJ QHIF VSHRWKP  RSHUIDIRQY

$ P HG) RUFHV &RP P XQIFDARQV DQG ( GFWRQFV $ WRFIDARQ $) &( $
6 \BWDD

7KH$ WP HG) RIFHV &RP P XQEDMRQY DQG ( BFRQEY $WRADIRQ $) &( $ HABEQKHGIQ IVDGRQ
SURAWP HP EHWKLS DWRFIDIRQ VHYIQ) WH P IOBY  JRYH.OP HOMGQGEAWY  DQG DFDGHP D DV DQ HIIEDO
IRXP IRUDGYDGFAQ) SURHWIRQDONGRZ BIG H DQG UHOMROVKISY [QWH AHGV Rl FRP P XQFDWRQY

IQIRWP DIRQWIKQRBI\  [OMM HGFH DQG J BEDOHAXUN $) &( $ VXSSRUW GFDIFKDSWMY VSRQURY
HYHQV PR

7680 /
) RXQGHUDQG 6\ VAP V $ GP IQMIDRU
6B $XIXVW

,QWH) DR , SOFHG VHYHIDCDFDGHP LE Z KM SDSHY , KDG Z UMKQIQR P\ RQEEH VIXGHONELHRRY
DQG QR D VXE GUHARY DFDMIG76&0 /  DQGJDYH WY VXEGUHRRY XQUANEWG SUMBU HY VR \WDWRW
RQD FRX@ RWHUMYGHQN VHH WH FROMOW R KLY GLHARY  EXWR FRXG DQ ERG. G IR \WH VKRRY

, QMOHWRQCHAW IURP RKHUVFKRRY

) RP \R , DEEHG DCAMRQDZ KWW P RUH

2 IAFHRI WH 6 XU HRQ* HOHIDO

0 HAFDG HVHYH&RSY (07 ,QRIGHQARP P DQG 1 DIRQDQQRIGHOA RP P DQG & RQIXIW R
* RYHUP HOA2 SHIURQY 3DQGEHP IE ( SIGP IE 2 SHIMRQY

6B 0 D\

0 MWRQ

7KHP MWRQR WHO0 5 & 1V \R HQ DI H YROQMHY VR WHQI \WHQ SXETE KHDGK. HP HUHQR UHMVSRQVH DQG
FRP P XQW UMIHGR

2 YHYHZ
05& XQW DUH FRP P XQW EDVHG DQG IXQRIRQ DV D Z D\ \R GFD® RU DQY H DQG XU} H YROQMHY Z KR
Z DQAR GRQDW WHUMP H DQG H SHUYH R SUHSDUH |RUDQG UHVSRQG R HP HU HQALHY DQG SURP Rl KHDERA
DIQ) WURXI KRXWKH\ HDU 0 5 & YROQAMHLY VXSSBP HQW P RUH

1 DARQDCS WRFIDWRQRI ( P HIHQR 0 HGIFDOTHFKQIFIDQV 1$(0 7
OHPEHU

~ )RPHGIQ DQG QDD P HP EHY VARQ) WH 1 DMRQDCE WRADMRQR! ( P HJHGR 0 HAFDO
KWBY ZZZ QONHAQRRP LONIP HP DMQRD
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7HAKQEIDQY 1$( 07 1V \WH QDMRQV RQD RU DQYJ DURQ VRBID GHAFDWG R UHSUMVHQIDY \KH SURHVWIRGDO
IQMIHVV R DO 0 6 SIDRMRQHY [QFOAQ) SDUDP HAFY HP HIHGR P HAEDOMAKQEFIDQY HP HUHGR

P HAFDOHVSRQGHY DQG RKHUSIRHWRQDY Z RINQ) 1Q SUHKRVSMBGHP HUHQR P HAFIGH 1$( 07
PHPEHY P RW

$1U) RUFH$ WRFIDWRQ
OHPEHU

7KH$IU) RIFH $ WRFIDIRQ P MRQ LV \R SURP Rl D GRP LQDQV8 QWG 6 BAMY $ 1U) RUFH DQG D VWIRQ
QDMRQDOGHHQVH DQG\R KRQRUS IUP HQ DQG RXUS LU) RUFH + HIMIWIH
7R DFFRP SOK MY ZH

(' 8&$7( \KH SXETF RQWH FUMFDOCHHG | RUXQP DVRKHG DHURVSDFH SRZ HUDQG D WRKQED® VXSHURU
ZRINRUFH R HQUXUH 8 6 QDMRQDOMHFXUMY

$' 92 &$7( IRUDHIRVSDFH SRZHUDQG67( 0 HGXFDMRQ

6833257 WH PRWH

6 DIH DQG 9 DXOWHFKQFIDQV $ WRFIDWRQ
OHPEHU

6$97$ VWHGEDIH  9DXOTHFKQEFIDQV $WRADIRY  7KH Z RUOY GDAQ) WDGH DWRFIDIRQ GHYRWMG
HQIUHO \R VHYIQU SURHVWIRQDOVDIH DQG YDXOWFKQIFIDQV Z R IGH

61QFH 6$97$ V JRDCKDV D@ D\ V EHHQWR IXUKHUMPKQFDONGRZ BIGTH  Z KIB! KHSIQU \ RX SURP RWM
SIRHWRDOP IQWRGED V P DUNASOFH

6$97$ SURVIGHV D KRWR EHQHAW DQQHFHWDY IRUMIBA I IQRWP HG VROIQJ GO\ P RWH

$ WRFIDWMG/ RFNVP WV Rl $ P HUFD
0 HPEHU

7KH$WRFADWG/ RFNP MVR $PHUIED, GF $/2$ 1V DQIQMEDIRGDOSUR HMRGDCRU DQ) DMRQR! KLIKO
TXDOHG VHRXUW SURIHMRGDO HQJ DI HG LQ FROVXED) VDB LOABMMRQ DQG P DIQMODGFH R BFN NH V
VDIHV SUHP IVHV VHEXUW DFFHW FRQIRY' DDWP V' DQG RHUVHEXUMY UHDWMG HQGHDYRWY

1 DWRQDCB DIHP DQV 2 U DQY DARQ
0 HP EHU

: WK RYHU P HP EHY JBED® \WH 1 DWRGDGB DIHP DQV2 UIDQ] DIRQ 162 IV \WH OUHWIRXS Rl IW
NQG IQWH Z RS

162 SIRVIGHGD Z HDAIK R IQIRUP DIRQ DQG IQAKRURQY RQKRZ \R FKDQIH FRP EICDIRQY SHURWP VDIH
VHWIFH VDIH SHGHADMRQY DQG \R UHVSRQG \R BFNRXW

YXLTQ ,QGXVW & RQVXGMY 6 HUYLIFH , QWALDWRQDO

5 HIMMUHG & RP P XQFDURQY' MUEXIRQ' HMIQHU 5&"

61QFH WH RAFIDCEBDN XS R $7 7 1Q IQ\KH 8 QMG 6\IMMY %6&6, SU %. 6(( WH 9XITIQ)
QOO &RVXAQY 6 HYIEH , QMEDURGDO KDV DWXP HG WH URBIWDVE7 7 V IUH VHYIEH %686 IXAMIG
IQKHSIQU Z W WH GHYHBSP HOADQG G-V QIRUIQRIP DIRQ\MFKGREI\ MW VMP V|76 VXFK DV WH
$16,(,$7,%  %\WKPMUHG FDEQY W WMP \ABQEDUG

+HDGTXDUWMUHGIQ7DP SD P RWH

$ P HUFDQ 6 RFIHW |RU,QGXVWMDB HFEXUW $6,6  $6,6 ,QMUODWRQDO
OHPEHU

$ERXV6,6

$6,6 ,QMEODIRCDAY \WH SUHHP LCHOARW DAL} DURQ | RUVHEXUMY SIRHWMIRQDY Z W P RUH WDQ
P HP EHY ZR@Z IGH

) RXQEHGIQ $6,6 1V GHAFDWG \R IQFUHDMQ) \WH HIHRYHQHW DQG SURGXPIYIW R VHEXULY

SIRHWRQDY B\ GHYHBSIQ) HEXFDMRQDOSURI UDP V DQG P DWUDE WDWDGGUHWW EURDG VHEXUN LOMHV
VXFK DVWH $6,6 $ QQXD0B HP ICDUDQG ( [ KIEW DV ZHODV VSHAAF P RWIH

9HWMDQVRI ) RIHJIQ: D 9):

0 HPEHU
7KHO) :  WDFHV W URRW EDFNR Z KHQ YHWADQY R \KH 6 SDQVK $P HIFDQ: DU DQGWH
3KITSSIH , QUXUHAIRQ IRXQGHG GFDARU DAY DURQY R VHEXUH U KW DQG EHQHAW IRUKHU

VHYIEH 0 DQ DULYHG KRP H Z RXQEHG RUMEN 7KHUH Z DV QR P HAFDAFDUA RUYHMUDQY SHOVIRQIRU
WHP DQG\KH. Z HUH GIVIYR FDUH IRUKHP VHOHY

,QWHUP IVHY  VRP HRI WHVH YHWMUDQV EDQGHG P RUH

7KH$ P HUFDQ/ HIIRQ
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0 HPEHU

7KH$P HIFDQ/ HIIRQZ DV FKDWMUHG DQG IGFRIBRIDMG B\ & RQIUAW IQ DV D SDWRF YHMIDQY
RU DQ] DURQ GHYRWG R P XWDCKHSIXQHW WA/ WH QDMRQY O HZ DUP H YHMUDQY VHYIEH
RUDQ] DIRQ FRP P IWHG \R P HQRUIQ) \ RX\K DQG VSRQVRUKIS R Z KRBIVRP H SURI WDP V IQ RXU

FRP P XQWAV DGYRFDIQ) SDWRWP DQG KRQRU SURP RI) VWIRQJ. QDMRCDOVHFXUMY DQG FRQMXHG
GHYRIRQW RXUIH®Z P RWH

2 DWNHHSHWY/
O HPEHU

2 D . HHSHY 1V D QRQ SDWMYDQ DWRFDIRQ R FXUWHQADQG IRWP H® VHYIQJ P IOBY  SRIFH DQG AWW
UHVSRQGHWY Z KR SGIGI H \R | XG@XH RDW DOP [MBY DQG SRIFH \BNH \R* GHHQG \WH & RQAMMIRQ DI DIQMDD
HQHP IHV 1RUHI Q DQG GRP HWIF 17 KDWRDW. P DQEDWMG E\ $WIFGI 9, R \WH & ROAMMIRQ IWHD L \R WH

&ROAMAMRQ CRVWR \WH SRQIFIDQV DQG 2 DW . HHSHY GHFOUH \WDWKH Z IQQRW P RWH

$U) RUFH 6 HU HDQW $ WRFIDARQ $) 6$
0O HPEHU

7KH$IU) RIFH 6 HJ HDQN $WRADIRQ $) 6$ 1V D IHGHIDX FKDUWMUHG GRQ SURANRU DQY] DUMRQ UHSUAVHQUIY
\WH SUR HWIRQDODQG SHYRCDAQMIAN R DRIYH GXW UHMUHG DQG YHWADQ 7RVEICS 1U) RUFH DQG \WHU
IDP @V

7KH$) 6$ P HP EHWKIS FROAMV R \RBGS IU) RFHSPAIYH' XW $)$'  $1ULDIRQDT XD\G $1*  $1U
) RFH5 HVHYH&RP PDQG $) 5&  YHWUDQV UABHHY DQGIDP VR \WH P RUA

, QMODWRQDCS WRFIDWRQ |RU,GHQMFDWRQ ,$,
OHPEHU

7KH , QMEDMIRGDGS WRFADIRQ | RU, GHQMAFDURQ LY D SURHVWIRQDCP HP EHWKIS RU DQ) DIRQ FRP SUMHG R
IQAYIGXDY Z RWZ IGH Z KR Z RINIQWWH AHT R IRUHQVE IGHQWAFDIRQ

;M RYHU PHPEHYIWRP  FRXQNHV WH,$, UHP DIQV \KH RGHWDQG O HMWRIHQUE
VAHQFH IGHQIAFDURQ DWRFAIDIRQ 1Q \WH Z RUG

QRM 7KH) % ) RIHQUE 6 FIHQFH 5 HVHDURK DQG 7WDIQQ) &HQMU ) 657& DWKH P RWH

YR\ 6 FRXW Rl $P HUFD

2

,QP IGEBI VFKRRO, IRGHG D %6$ ( [ SBUHUS RAAKDVWSHFDD HG IQ HBPMRQEY HQLQHHIQ)  FRP SXWMY/
DYIRQEV DGRV SK\MEV FKHP MY DQG P DWHP DUFY

, JDIGHG D SDWIRQ IRUWH GHVLI Q DQG GHYHBSP HOMNR HBFWRQIEY KDUEZ DUH - DQG D SDWIRQ IRUDG \KIQU R
GRZ W FRP SXMY 7KLY SURHWIRQDOSDWIRQ GIG P H\R EHQ) RITHUHG D SDWAP H SDIG IRE GXUQ \KH
VXP P HUDQGRQZ HNHQGVZRINQJ P RUH

$&/8
9RIQMU
6\DY - XCH

$ GGMRQDC2 W DQL DARQV
DQG VHYHIDCRKHY

B 3 URWFW

2 SHDWRQ( /) 2 QH
$SUO 2 $SUO

( KDQFHG$IU HHQVHV R 6 DXA.$ WDEID . XZ DIWDQG \WH 3 HWIDQ* XOGXUQ) \WH ,UDQ, UDT :  DUDQG

6 RYIEM$ 1JKDQ: DU , QM@ HJFH 6 XSSRWS FYIMAV R WH * RYHWP HOAR DT B\ ZD\ Rl VXUYH@MQFH
DILFDIVDQG RIWHUDILRIDIWRXVR! 6 DXGLS$ UDEID DQG ( J\ SW

/ RIMIFDDQG LQM® HQFH VXSSRWAR \WWH 0 XIBKIGHHQ 1Q $ 1J KDQMBQ R DWVNGQ Z HONHQIQ) 6 RYEWRIFHY
QIZQ E\ WHS 6 IQRIQMAQ P RWH

WDP P HP EHWY/
- DP HV $\WWMQVRQ WRP DV Vi MU
6\WGHQAB RGIHU 6 S\ + XQMU 6 FHQNAN( «
YRE 6 SRRQHP RUA &KUY - RKQUIRQ
2 SHIDWRQ 8 LI HQW XU
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2AREHU 2 ' HRHPEHU
30QQ0Q) GIMIV LOM® HIFH DQDOVY DG FRP P XQEDIRQY VXSSRWRUWH HP HUHQR LQYDMRQR!
* IHQDED SURR \WWH FRXS  GXUQJ WH DFWDCFRXS WHQ SDQQQ) | RUWH IQYDVIRQ DQG WH

IQVDVIRQ IWHD \KH HQG R \KH FRP EDVWBKDVH DQG WHQ\WH H AGDIRQE\ 8 6 WRRSV XQUD 0
REHUR GAMR & XED 6 RYIHWRLZ DUG RSHUDIY P LMY EDVHY D 6 RYIHWRQ) IDQJH QXFBDU P RWH

2SHDWRQSEBI$SUFKHU  5HRUHU  $XWP Q) RUH
IRMPEHU 2 1RVHPEHU

&DSVIRQH\R DS 6 BIG SV FKREJ IEDARSHUDMRQ R SURYRNH WH 6 RYLEVB QIRQ IR D SDQE DQG WIGN \WDW
WHS 6 DQG1$72 IRIFHV KDG MWDXQRKHG D IXQVFDG! QXFGDUDWDX@DI DIQMKH 8 665 1Q DGYDQFH R
D1$72 GGIQIDON IQDVRQ

7KH P IVXQGHUADQAQ)  UHVXEMG LQWH 6 RVIEWRUFHY R RIQ). RQ IXQDBIWEXWDOR SUHSDUQ) WH
OXQFK P MBI DQG YIRDM 8 6 DQG1$72 DIWSDFH P RWH

2 SHDWRQ ( O RWDGR &DQ\ RQ

2 AREHU 2 $SUO

" HVLJ QHG DQG [P SBP HQWMG D FRYHWADQG VHRXUH FRP P XQEDMRQY A WP \R IDFIMDAM \KH 8 6 $1U) RUFH
P DNQJ D VHIHV R DIVVMINHY DI DIQWY [E\ D 1Q UABIIMRQ IRUWH / D YH®I QU KWWOE ERP EIQJ 1Q: HW
YHID Z RINHG FEBVHO Z W WH W 7DRWFDC URXS

,QMROHGH \WQUYH XVHR $) 6$7&2 0 RQD P DIRUP LOBY WUINH \WWDVZ DV VXU LEDAQ QDU

7 KH RSHIDRQ EHFDP H D WP SOW IRUIXWMUH - P RUIH

$*0 $ %* 36 ,QMIWDMRQ
0 DUK 2 $XIXVW

) DWWDFN GHYHBSP HOAR * 36 1 DYLJ DURQ VR DUH IRUWH $* 0 $ 1/ DXQFKHG & XIVH O WG

: KDWKRX@ KDYH\UNH D \WDP Rl FRP SXWUSURI UDP P HY VHYHIDO HDLY R FRP SGMWY \RRN P H BIW WHQ
GD\VWSWRIWDP RQP\ RZQ WHDRXDOFRAQ) WRN  GD\V WH \MAIQ) DORWIHU

0 DS 3DFN $IWFUHZ 5 HFRYHY 6\ WMP

0D 2 _XCH

" HVLI QHG WH Z RS AVMKDQG KHG * 36 UHFHLYHUWDWQWMI UDWMG D @/H P DS GVSO\ DQG SHUP IWHG EDVIE
OQG QDYLI DIRQ IXGRIRQY 1Q D KDQG KHG VA AP

" HVLJ QHG DV DQ HVFDSH DQG HYDVRQ\RRARUXVH B\ GRZ GHG SIBW  DQG HYROHG QIR D KDQG FDUIHG
VSHADCRSHIDIRQY \RRO

" HVJ QIQFOIGH \WH DELOIV \R DXVRP DIFD® GRZ QBDG GHIIBIGP DSVE\ ZD\ R D FRYHWEL QUHRIRGDO
VDM@M XSEN P RWH

$0' * $QDWP\ %RRN
6\BKY O D\

&UHDWG \WH P RWIFRP SUHKHQULYH P HAFDADQG DWIYAMF DODWRP IFDAUH HUHQRH R \WH KXP DQ ERGL WIDVKDV
HYHUEHHQ SXEQKHG

7KH  YROP HVHWR ERRNV FROBIQVOUH VDBl [ IGFK AQH DWBKRWR UDSKIE SOMMY FUDWMG |URP
OUH IRWP DVSKRRIWDSK\  Z W KLIK® AQYKHG GIDZ IQJV DG RYHUD\ V RQ YHOIP

7KLY VHWR ERRNV R EH XM HGE\ HYHY  DUVANRUP HAFDOAXGHOAQ \WH FRXQM DV P RWIH

YRVWRQ 8 QLYHWIW 6 FKRRCRI 0 DQDJ HP HQAL HVZ RINDQG' DV, Ql LDVWAXFMUH
-X® 2 1 RYHP EHU

6\ VNP $UFKIMPW * HVL GHG DQG VXSHUYIVHG \WH EXICIQ) \KH GDWD GHERING) FDE@Y VHYHWY URXMY/
DQG HYHY WIQ) \KDWHQDEBIG FRQGHAYHD DWKH 5 DAN % + DULLYXIGIQ) GFDMGDV  &RP P R HDOK
$YHQXH 7KLY SURMIPWHQUXUHG WWDVZ KHQ \WH EXIEOIQ) RSHQHG IQ\WH ) DOR WDWAZ DV \KH P RAW
GHERINHG DQG P RWFRQQHAIIW [ UHQGED HGXFDMRCDADALON IQWH YRARQDUD DG P RWH

) LEHU2 SWE %DFNERQH 5 HS@FHP HQW 0,7

0D 2 XCH

5 HSOFHP HOAR RYHU P LBV R 7KIEN ( WHQHWEDFNERQH FDE®N Z W KXJH EXQEBIV Rt AEHURS\IF FDEBN
RQWH P DIQ FDP SXV'\R DGXZ \KH VFKRROR FRQGHAIY R \R AEHUEDVHG UV \WDWZ HUH GHYHBSIQU 1Q WH
DUHDV IRUFDP SXV\R FDP SXV FRQHAIYW & RQQHAMG AEHUIQR HYHY Z LUK FRVHVWWHIYHUURRP  DQG OE
VSDFH  7HVAMG DQG FHWMAHG DOAEHULL P DIQIBIGHG GDUN RIKHZ IVH IQABBIG LRAMY P RUH

&DPS' DYIG ) IEHU&RQQHPARQ 3 LRMFW
2 PREHU 2 - pOXDY
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3K\ IEDCBOQADUFKIMMPWRUH IDWMDFN UHGHVW QR &DP S ' DYIG AEHURSWF FRP P XQFDUMRQ GHE RINZ W
ERW Q) ®! P RGH DQG P XGP RGH AEHUFRQGHRIRQY

( [ \MQULYH FHUMFDMIRQ DQG DFFHSWBQRH Z RUNZ W KLI K SUHFMRQ RSWFDOIP H GRP DIQ UHAHRRP HWMY \R
HQUXUH D SHUHPWQWBMRQ RUHYHY VMDQG FDE®! FRQGHAIRQ MQRURQ DQG IXVIRQ VSTFH

&DUEDF / DWH

6\BUIY $XIXVW

5 HVHDUFK GHMIQ DQG GHYHBSP HOWR! KLIK® VHOMMYH KDQG KHG IQMKP HOW IRUWH QRQ IQYDVYH KLIK
GHOW 1P DIIQ) R KXP DQ QHXUREJ IEDOA VWP V R LQFOGH P DSSIQU R \KH LI QDCBDWZ D V R \KH KHDW

HBFWRQEF VROMRQ R LIQAYIGXDCEDWZ D\ V- DQG WH P RQWRUQ DQG FRQWRCRI D QI ®1 VW QDARQ D MIQI ®1
SDWZ D RUAEHU

3 UHVHQBMRQ RI D @vH KXP DQ KHDWADV D P RYIQ) WUHH GP HOMRCDO P RUH

&RQIWIHWIRQDGB 6&* ' HHSZ DWU, QYHWA DWRQ

0 DUK 2-X0

YARXIKVIQ E\ WH + RXVH &RP P WiH RQ 7 IDQVSRUIMRQ DQG , I UDVWKFUMUH E\ \WWH & RP P IWkH & KDILP DQ
DV 7+( ERCDAGH VXEMIPWP DIWHUH, SHWADQG KROHVWEURNHUIQ UHI DUV VR 7( 0 3( 67 DQG\KH' +6 ,*
EXQI@Y R DQIQYHWN DIRQ IQR UDP SDQMIXG JUDIWDQG FRUXSWRQIQWHS 6 &RDWY XDUG' HHSZ DWMU
3WRIP

YHDXVHRI P\ H SHWKQEHIAMIQAQI R 7(03( 67 76&0 DQGUHDWGP DWAY , ZDVDEGIWR P RUH

»  WDP PHPEHY ICFOAQ]

- DP HV $\WQVRQ 0 IFKDHO H RUWV
6\MGHOWE RGIHU 6 S\ + XQMU 6 FLHQM( « 3URIIP ( QIGHHUQ) 0 DQDIHP HOW
&M ) RAVKHH “DPHV/RXY -IP 2 EHYARU

$ WDE 6 SUQJ . XZ DWO RQDUFK\ 3 LHVHIYDARQ $ QDOVLY

) HELXDWI 2 . X®

( PHJHGA HQDIHP HOAR\ WH 3UP H O IQMMUR! . XZ DMDRIQY RQ EHKDOR! WH $P IUIQHD® ) HE
DV\WWHO0 RQDUFK\ R! . XZ DIMEHI DQWR UDSIGD FXP EG DQG \R UHQGHULDSIG DQDOWY R D KLIK YROMB! DQG
QI HIRXY VIMDIRQ

7KHJIRDXZ DV R ICHQM WH SROIFDADQG P IOMY RSSRGHQW R 1 DWHUS$ Q0 RKDP P HG $ G KP HG $ 06 DEDK
\WHWHQ3 UP HO IQMMU Z \KIQ \WH * HCHIDGB WHP EO ZKRZHH P RWH

WDP P HP EHY
- DP HV $\MQVRQ 6 \WISKHQ 6 SUQJ
6\MGHQWE RGIHU 6 S\ + XQMU 6 FLHQW( « $WRFDIRQRI ) RUP HU, QM@ HQFH 2 1AFH«
1 DWHU$ QD RKDP P HG$ G KP HG $ 06 DEDK 1DZ Dl $ 06 KP DG$ O DEHUS$ G5 DEDK

LQYDVIRQRI . XZDIW ([ LBIRI ( P U 5 HARWIDWRQRI * RYHUWQP HOW

- X0 2 $SUO

( QDIHGE\ WHS8 6 6" HSDUW HQAR SUIRYICH 76 &0 VHYIFHV \R\WWH ( P IURI . XZ DWAKH 3 UP H

0 IQMMU WH & URZ Q3 UGFH  DQG RHUFBVH P HP EHY R \KH . XZ DIWMI RYHUP HQAZ KIBHWH JRYHGOP HOW
ZDVIQH B RUQWH BDG XS \R \WH IQYDVRQR! . XZ DIWQ

$OR DWIMAG IO WWH \MFKQEDOHVXS R DQ IQM HQFH FRP P DQG FHQMUXVHG DV D @IVRQ EHE HHQ \WH
HI®G( P IUDQGWHS 6 6\ P RUH

\WDP P HP EHWY

- DP HV $\WQVRQ - DEHU$ O KP DG $ O DEHUS$ 06 DEDK
6\WGHQAB RTIHU 6 S\ + XQMU 6 FHQNAN( «

6DDG$ O EGX@K $ 06 DIP $ C6 DEDK

SHEXI@GQI RI . XZ DWW
$SUO 2 $SUO

YARXIKWQE\ WHS 6 6\IAM' HSDWR HQADV D WFKQEDOHFXUMY FRQUXEBQVDQG TDIVRQ R HYDOOW YDURXY
EXITIQIV R EH XVHG DV \WH VHDWR! J RYHUP HOWE\ \WH UMMUIQ) ( P LUVR HQUXUH WWDWAH Z HUH IUHH R

HDYHVGURSSIQI GHYIFHV Z KIEK \KH Z HIH QRW

$VWIMNG 1Q \WH BHG-MI QR WH FRP P XQEDMIRQV i WP V Rl VHYHIDQ) RYHUOP HONEXITIQ) V RUSDDFHY R
P DN\H WP RUH GLARXOWR HDYHVARS XSRQ P RWH
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-IP H/$ WMOQRQ_/ IQNGQ
2 SHIDWRQ ( QGXUQJ ) UHHGRP

2 RREHU 2 0 DK

3URYIAQ) R VKRWGXUMRQ WFKQEDOVHRXUMY DCDOMY DQG VXUYH VRl YDURXY EXICIQIV GFDMRQY
I DFIQNA \R TXIEND GAWPWHDYHVGLIRSSIQ) GHYIEHY DQG VR VHVXS VHEXUH FRP P XQEDURQ UAVRXUFHY RQ

EHKDOR \WWHS 6 6\VIAM ' HSDWY HQWRUS HOMDQ QM@ HFH $ JHQR RQFH DQ RYHWHDV GFDMRQ LQ D KRB
] RGHZ DV P RGHIDWMO \AMUE®

0 RWR P\ SIRMFWZHHRQ® GVEQJ VRPHMWKXQGEU PRWH

61J QDY / DWH
6\DWID) 6 HSWP EHU

2 CHR WH HDUIHWXVHY RE QLI WMBOV QDO SIRFHWIQI RQ D P DVWIYH VFD®I IRUWH SXUBRVHY R W QDY
QM@ HQFH

,QUDE ABWMG DV D SIRWPWRP P MMRQHG E\ 7H DV, QANKP HQN [Q VR SHP MIMHU' 63 FKIS VHWR
EH RSHUDWG [Q SDUDIOR P DXHP DD H WDPWLI QDY RAR WH5 ) VSHRKP P RA® AQEQ) VKRW
EXUMB 77 < WDQUP IMWIRQY DQG H WD \KH \M WFRP P XQEDIRQY

'XH PRWH

5$3+$(/
6\BUD $SUO

7K1V SIRMPVRU LODO® ABWG 1O DVDZD\ \RFROARCP\ +3 DQG+3 6 SHAKP $QDO] HY
1Q RUEHUVR IHIHWRXVE ) WDQUP WY XQEHUIXQFRP SX\MUFRQURO

7KIVZDVERHP\ FUHDIQ) D P RGAWEDWEDVH \WDVWAMRKQEFD® RUP DWHP DUWFD® GHVRUEHG RUP RGHBIG

5) EDVHG HDYHVEURSSIQ) GHYIEH VLI QDWUHY DQG \WHQ VHFUA® DQG VIBIQ® KXQWMG IRUKRVH W QDMUA RQ
WHVSHRAKP YHY P RUH

% (QFU SWRQBDERIIH' HWFURQ
2RAREHU 2 - DQXDU

&RP SB\M P HP RUJ DIRQ RN DOFXWHONDQG KMRUEDOFKHP DIV DQG WP IQ) DQG ®JIE FKDWR .+ DQG
< HGRU SWROVA VAP

( [ DP 1QQ) WH \VFKHP DUFV R WH FISKHY N FDUBY DV D P HQECP HP RUJ DIRQ H HUFVH DQGWHQ
IGHQUAHG VXVSHRMG ADZ V/ Z IV \KH P DMHP DU HQJ IQHV LOVIGH WWH HTXISP HOADRXD® GHSEA HG

$FWDO® GAMUP LCHG WDWP RWRI \WH P RGXBV RU . RNHOWIHY IQWH . * P RWH

&RP SXWU] HG 3ROJWSK

2

* HYHBSP HQAR D FRP SXMUEDVHG SROJ WDSK IQAKP HOVRUXVHE\ WH 8 6 FRXQMIQM® HGFH
FRP P XQW

$WHQGHG R P DIRUSROJ UDSK RSHIDRY VFKRRY 1Q REHUWR J DIQ DQ XQGHUANIQAQU R SROJWDSK H DP V/
IURP GILIHUKY SHYSHRIYHY DQG \WHQ XVHG WY RSHIDRWY WDIQQ) R GHVI QD IX@ FRP SXYMUEDVHG
SROJWDSK VA P TURP \KH JURXQG XS

) ICDCBURGXPWIRTIG RXWRUWH I HGHUDQ) RYHCP HOW P RUH

" HHAMRQRI 6 HQIRUS HG %dDQOHU, QUMW , QVMKFVRU

&DSWRGH R R\ HDUHIRWDV D & ROMPRUIRWHS 6 * RYHOP HOV

3 HYRQD® DWIMMG 1Q \KH UHRLXWY HQVGH HAIRQ DQG H ARMRQR! D 6 HIRU. * % RIAFHUDQG HBPMRQEY
HQIQHHUIQ DV \KH 6 RYIEMB QRQ IHO DG DWIMAMG 1Q WH IQUIDOMAKQEDOGHEUH R VDP H

0\ SRMCHHRIRQ IQYROHP HOWZ DV \WH \RSIFV DWRADMG Z W 76 &0  DQG VI QDY H SBAMMRQ
7KHRAFHUZDVDJRG P RWH

1 DARQDC&.RP P MVIRQ RQ 7HURUMS WIFNV 8 SRQ WH 8 QWG 6 MY
$SUO 20D

&OWAHG WP RQ. EDVHGRQP\ RZ Q SHYRQDCH SHUHGFHY DV D FROADARU 1Q UHIDUGV \R WH &,$ DQG
) % KDYIQ) HQEBMWY SUH MU Z DY DQG UHXVD \R VKDUH YABAQME@ HQFH EHE HHQ WH &R DI HGFLHY

7HP RQ. DV D FROADRRUDQG VXEMPWP DWUH SHWIQ UHI DBV \R 8 6 * RYHOP HONFRP P XQEDIRQY
QUM HQFH DRIV DI DIQANMURIMV RUKRAIB! SDUDP OB IRFHY \RIGFOCGH P RIH
7KH 6 HQDW 6 HOFRVW&.RP P IMiVH RQ ,OM@I HOFH & ISKHUQJ 7HVWP RQ\

$SUO 2 $SUO
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& DG \R SURYIGH FOWIAHG \MIP RQ. EHIRUH WL FRP P IMiH  Z KIB! IDIQ \WH P LOBY  1Q UHI DUBV \R D DO
P DIHP DWF ADZ ZKIFK , KDG GHWRMG LQ \WH P RAMWHFUHWRL RXUVRS VHPUHWASKHUQ) HTXISP HQADAWKH
\IP H

7KHADZ Z DV QRARQD 1Q\KH KDUEZ DUH IWHD EXWIQ \KH FY SWRJ UDSKIE DORWKP \WDVWZ DV [P SBP HQMG RQ
RWHUFASKHUQ) SOMRIP V' Z KIFK FUHDWMG \& R P DRUGHW Q Z HONCHWHY
P RUH

6 SHFLDCh HVHDUFK - $ HUDOB HFRQQDIMWVDQFH ) @ KW&WHZ & DP HUD 6 XSSRUV
-X0® 2 . XCH

&URW WDIGHG GXDOMDICHG AL KWABMZ. DQG DHUDCUHFRQUDMYDGRH VSHAIDDAMRUGHHS SHOHIDMRQ KLIK
VSHHG ZHOIQH FHWR 0 DFK  KLJK DAMYGH DERYH IHAWVSHADOHFRQQDIWDGQRH DILADIW

| ROGHGA® IQRWHVSHADD HG  IQFK Z 1GH VKXWHABMY FDP HIDV 1Q IRRWBQJ UIRTIRWP DWD
VQIGIAR EDVHGSKRRIWDSK ZDV  IGFKHV Z IGH DQG XS W’ VHYHIDCP 1BV ®Q) DQGKDD P RWH

WW76&0 7KHWP DO&DP HD
6 HSWP EHU 2 ) HELXDY

&ROWDAGHMIQ SIRMPWRUWHS 6 $UP\ 5 HVHDURK ' HVJQ ' HYHBSP HWDQG 3 IRRINSIQ) R \WH Z ROV
AYAMKDQG KHG WHUP DAP DIIQ) A WP VSHRAFD® GHVI GHG IRU76 &0 RUHBIPURQIE FRXQIMUP HOVXUAY
XVH

WZDVWHM] HR DVKRHER DQGXVHG QR FY RJHQEV R DQ' VRWDQG LQFOGHG D EXIOND SURFHWRUWDW
FRPEIGHGWH P DUHVIRP  GLIHHOALE' VHQVRY IQR D VIQI®I [P DIH WHDP

P RUH

QG76&0 7KHWP DO&DP HD 6KRHYR[
0 DUK 20D

&RQIPWEHVI Q SIRMPWRUWH S 6 $UP\
5 HAGHP HOQV\R RWICDOVKRHER]  \WHUP DAP DJIQU W VWP XVHGIRU76 &0

6\MDNHM] HR DVKRHER ZIW QR FY RTHQEV R DQ. VRWDQG IQFOIGHG D EXIGNQ SIRFHWRUNDWARP EIGHG
WHIP DUHVQRZ IRP P XFK KLJKHUUHVROMRQ ( *  * 5 HIFRQ&&' VHOURY IQR DVIQI®I P DIH WHDP

6\ VWP IQFG(GHG DQIQMEODCBUMP DQGEHDP VSOWUDWHP E® P RWH

6 KRHYR[ 9HWRQ 2 SWFDO) XRWIHVFHQFH 9 1HZ HU
) HEODW 2 ) HEUDW

,QGHSHQGHQMBURWIPWE, ZKIFKD  ZIQGRZ SUMP DQG EHDP VSMWAUZ DV XVHG EHKIQG HDFK Z IQGRZ Z DV
SOFH D VSHADCRSWDOAMU DQG D &&' HBP HQAWHOUMYH\R D FRRU R IQMIAVW

(WHQID® FUHDMQ) D FRBU,5 89 YIG-RFDP HID XVIQJ SDIW GIVIRYHUIURP  \WWH RUD 1ICDO 6 KRH %R
7KHIP DAFDP HUD SURMIFW

1 RADAXD@ GHWI CHG IRUWHUP DAP DIIQ) EXWIDWHUWR YIHZ QRQ YME®I,5 P RWH

9%h1l* 67,& $FRXVWF 7WIDQVGXFHU' HWIRVRUG\ WMP
1RYHP EHU 2 -XO

" HYHBSP HQAR D FRP SDPWBURSUHAILY Vi VWP \KDW) HQHUDWMG QRQ DB DXGIR VRXQGY DQGWHQ
QAMGHG IRUWHVH VOP H VRXQGY 1Q D P DI GHIE IRUWP DVWDV D H WHP HO IDIQAP DI GHF I CDCEHQY
FRQGXAMG RQ Z UHV RUKIGEHQ L QDCEDWY

6\ VWP Z DV HBPRRQFDT® DQG YIVXDT® GRQ DB DQG IWARX@ EH XVHG W KWKQEHUWH QRVH R DVS\
DQG\KH Z RX@ EH REQYIRXV \R VEHQ) XVHG

) X® VHD P RUH

D8/ (1321 6ZHSWXQHG 6 P DU QWQQD 6\ VWMP

2

E&XWRP DOMQGD VROMRQ Z KIFK EURXJ KVWIH DQIMQGD A VWP \R \WH H DPVWSRIQAR UHVRQDGQRH DV D
VSHARKP  DQDO] HURUUHFHYHUM VAP WDFNHG RYHUD UDQIH R! TUHTXHGALEY

,QAMDG R DFRP SB[ A VWP VV R AGMY \WWQHY DQG VZ MKIQ) W P V DQG Z UMAGEY \KH DQMQCD \R Q-DU
UHVRGDGFH EDVHG RQD JIYHQEDQG DVZ DV \ABAM R WH DIWDWKH P H , GHYHBSHG D P HDQV R XMIQ) \KH
; DWVVZHHS PR

%b81+,/'$ 6ZHSWXQHG 1/ -*
$XIXW 2

&RADPWDWLI QP HQAR GHMIQ SUIRRWSH DQG UHAQH D FRP SDPVL/ -' - DQG IQAMDG R IXQRIIRQQ) RQD
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A HGITXHQR VZ HHSIQ) RYHUOU HUDUWDV R \WH VSHAWKP

7KLY Z DV QRAP HUHD DVMCDEGI 1/ - EXWZ DV D P RAAHG VSHARKP  DQDO] HUWDWA SGIMG D VZ HHS
JHQHIDRUVR SURGXFH D WL QDADQ Z KHUH RQWH VSHARKP  DQG WHQ XVHG GVFRQIDXRXY GVSHWRQY \R
QVSO\ WH BAVSROHMIQDY W P RUH

U581+, $ $ XVRP DG 6 FDQQIQU 6\ VWP

2

&RQMDPWDVWLI QP HQWR GHVLIQ SURRIWSH DQG UHAQH D FRP SDRWA VWMP E\ Z KIEK \KH FDYIW EDFN DQMQQD
ROWHHDUHUY6E 81+, $ VA AMP FRX@ EH DX\VRP DUFDE VFDQGHG RYHUD ADVW/XUDFH VXK DV D Z DO
FH@Y RUARRU

SIRRWSHXWHGD; < FDUWDIHDWHP EO© WDWIRGHRQD  IOFK DOP IQXP \WEHV \KDWZ DV \WUHDGHG
\RJ HKHUMR FRYHUWH VXUDFH DUHDV RI IQMUHVWY

7KHVXUDFHZRXG EH FRYHHG P RWH

3/8Y 6ZIW: DWK 3RZHU/ LOH$ GDSWU

2

) DWWDFN GHYHBSP HOWR D VP DOYHY KLIK SHURWP DQFH DEDSWUER] \WDVBHUP IWHG \KH KLIK® VHQMYH
DQG HDVI® GDP DIHG ILRQWHQG R D VSHRARKP  DQDO] HU VHDURK UHFHLYHU RVFLARVFRSH RURNHUMAN
HTXISP HQAR EH S0UJHG QUHA® QR WH SRZHUEHVRI XS YRWR P R

7KHYHY AUMAIUH R IVROMRQZ DV YRWDW +] DQG YRWDW +] ZKIFK P HDQMNFRXG
EHXVHG P RWH

602. ( 6+23 &RXQWMU,QWMI HOFH 0 RQMRUG RIVE DUH
2

3IRWAWDVD 8 6 * RYHOP HONFRQADRRUR Z UMM D AIBQG DBGH P RBI KXQIY SURIUDP \WDWZ RXG FRIFW
IQTXIUHY DI DIQAFRXQMUIQME HGFH DI HQN Z KR Z HH P DNQI GDMWEDVH IQTXIUHY RQWHURZ Q EHKDO
Z KIFK Z RX@ UHYHDOKHP VHOHV DV D \BIQMG VS\

$V HDFK Rl \WWH IQM@ HQFH DI HQRIHY P DGH D YDW\DUD, R GDWWEDVHY DYDIDE®! \R HDFK RIKHU \WWH IQM.CDO
VSIHV Z RX@ XVH WHVH IQMEDO P RIH

»  WDP PHPEHY ICFOAQ]

-DP HV $WQVRQ - HDQQH 9 HUM HXIEBH
6\WGHQAB RGIHU 6 S\ + XQMU 6 FHQNAN( «
6D * UP HV 3DXCB HGP R®G

1 RIVH) ®RRU$ QDOWLY &RXUW/HZ DUIHO RGX®A
$XIXW 2 $SUO

5 HVHDUFKHG DQG DXWRUHG D FRXWHZ DUH P RGX®! IRUKH $ WP\, QM@ HQFH 6 FKRRO'1 6$ &,$ 6 SHFIDO
&ROPIRQ6 HYIFH G-DIY Z M \WH RSIE Rl IVROMQY WH QRVH ARRURQ YDURXY AHTS LQARKP HQN DQG \WHQ
XVIQJ \WHVH LOAMKP HON \R GRAXP HOADQ. HBIYDMRQ R \WH QRIVH ARRUIQ D KXQWRUMI QDO R IQMIAVWDQG
WHQ\R H SBRIVWKRVH VL QDO R IQMUHAW

7 KHQ GHYHBSHG SIRIRFRY DQG P HKRGVE\ P RUH

&RXWH$ XWRU 5 HG ¥%DQQHU

2

$IMUD KLIK BIYHOB RYLHW QIIQHHUZ KR Z DV RGH RN WHUWRS VSIHY DQG IQAMKARY GHHPMG \R \WH 8 QWG
6\IAMY Z W P\ IQYROHP HOWV* UDQWM , MDQG* URXS Z DV\BMNHG Z W H WDRW) DV P XFK IQIRUP DIRQ DV
SRWEGI IURP K1Y GHEUHAQI DQG FRQYHUQY IWOR D KRXUWFKQEDCHVSIRQDI H WDGHFUDIWARXH
ZKIFK FRX@ EH\BXJKWR 8 6, QM@ HJFH DI HGFHV

7KHIRFXV Z DV \R\NH \WH CHHRARY P RUH

)52 * *36 7WDFNHU' HWIRVRUG\ WMP

1IRHPEHU 2 $SUD

" HYHBSP HOAR D P HMRGRBJ\ DG HTXISP HOAKVHG VR GAMPWDQG R BFDWMG FRYHWY 36 WDFNQJ GHEHV
DQG* 36 UHFHYHY ' HYHBSP HOMR VL QDWUHAY Rl FRP P RQDQG HVRWMUE * 36 GHYIEHV IQ REHUWR

GHMP LGH P RGHOQXP EHY EDVHG VRBI® RQ HBRWR P DI GHWFE HP DQOVMRQY 6 SHADCHP SKDVY RQ* 36
WDFNHY DABFKHG \R YHKIEBN  DQG 1Q GHMAIRQY WDQJ HV DWBDW THHWURP VXVSHRWHKIE®N DQG P RAWY
FHWBIQD P RWH

7TKH3HRSGIRI WH6 VMW Rl & DORWID YV . DXVKDOL LRXM
$SUO 2 6HSWP EHU

YARXJ KV DV D FRXWRUEHUHG DQG FRXWWAHWAHG \MFKQEDOQIM® HQFH H SHIWDQGWR &2 9( 57/ < SHURWP
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D FRXWREHHG EXJ VZ HHS DQG 76 &0 LOVSHRIRQ IQVIGH FRXQI NBIQ DRIQIAY VR GAMUP LCH LL LGB DO
HDYHVEURSSIQU R SUMBY HG DIVRGH. FIHQWFRP P XQEDMRQY Z DVVINQJ SOFH DQG \R GR IWZ W QRERG,
IOVIGH WH WIOWHDQ [QJ , Z DV DRWDE® FRYHW® H HFXUQU D FRXWRGHUHG VHDUFK Z DUDQARQ P RWH

WDP P HP EHY
- DP HV $\WMIQVRQ 6 WISKHQ 6 SUQJ
6\MGHQNVB RTIHU 6.\ + XQMU 6 FHQIA( « SWRFIDIRQR ) RUP HU, QM@ HQFH 2 1AFH«
( QUTXH7ILD

, QEHSHQGHQ HRXUMY DQG , QYHWN DMRQV «

0 RGXOMRQ 5 HFRI Q] HUY
+ DUEZ DUH EDVHG P RGXOMRQ UHFRI QURQ FDUG VR EH 1QMI IDWG LOR D VXBWDVHMI HG 76 &0 W VWMP V XVHG
B\ WH8 6 JRYHEP HQNV

6 DP SBIG VW QDCR! IQMHWDWNH Z IGH ) DQG \WHQ KH FDUB AT XUHG RXVWIKH WSH R P RGXOMRQ EHQJ XVHG
DQG SURGXFHG D WIMYAFDCBUREDEIMWV R D @UH QXP EHURI P RGXOMRQY P RGHV DQG YDUDMRQY

QWY Z D\ WHW VWP Z RXGIDOR AQG VP IMURUIGHQIFDOWI QDY P RUH
8 QYHUWDO HP RGXOWRU

([ WEDOKQYHWDOEHP RGXOMRUIRUXVH Z W WH 7HNWIRQL $ 3 6 SHAWKP $QDO] HU

5 RXIK® WHVDP HV] HDQGZ HIKWR \WH ~ DQG SHUP WG \WH GHP RGXOMRQ DQG DCDOMY Rl DXGR
WU YIGR WBP HW DG IDEDUMI QDY ERK XQGHUP DQXDCFRQIMRCDQG DOR XQGEHUIXAFRP SXMUFRQRO

( YHOXD® KV IQFOGHG\ER ~ $ 3 VSHAIKP  DQDO] HY \WDWARX@ EH FROMRMIG LQGHSHQGHOAR
HDFK P RWH

6&$5%%5HP RWO 2 SHDWMG IHKIF®!' HMJQ: RWN

2

&MWIAHG GHVI QZ RINRQ\KH 6 HP L$ XUWRQRP RXV XQGHZ DWU5 HP RO 2 SHIDWMG 8 QGHYHD 9 HKIEBN
FD®IG6&$5$%/RU$89 RU 6 XEP HVE®GI & DIW $ WIMIQY 5 HSDIUDQG %6XUDO XVHG \R GFDW XQGHWHD

AEHURSWIF FDEGN DQG WHQWR VSTFH IQR WHVH FDEGN 1Q DQ HWHQUDM XQGHMABEG! P DQQHUE\ ZD\ R
IXVIRQ VIFHV R LQMUIFHSVWRH P XQJL) EMADIAF RQ\WH FDEGV 7DNQI WH  VDQG  VHD P RWH

3WHW) IHG 3KRWRJIWSK\ 6\ WMP

* HMJQR! D FRP SDRVEUHFDVH V] HGV\ VWP \R SUIRFHW PP 3RDIRGA® LQWH AHG WHO\R QLI ABO®
VFDQWH GHYHBSHGA®  SHURP IQUIDCFIRSY HAW DQG FDSURQAQ) WHQWR XSTNE\ ZD\ R DQHQRY SWG
\MBISKRQH RUVDM@AM XSTN R D VHYHU

) X® VHOFRQIBICHG Z KHQ XVHG Z WK D \MBISKRQH @H

6 DWM@AM XSEN IQYROHG D VHRRQEDY H MUDCFRQGHAIRQ

,QUD® G-MICHG P RWH

&RYHW\6 HDFWYH $ WP RU

" HVJQDQG GHYHBSP HOAR D UHDRIWYH DUP RU A VWP R EH IQABIEBRY . EHE HHQ WH RAMUVXUDFH DQG
IQCHUDUP RUR GISEP DU YHKIEG VR GIDWIFD® HQKDQRH \WH HIHRIYHQHW R WH IQBIEIG SDWAYH DUP RU
( IHAYH DI DIQMDQG P IGHY IRANAVBIRSHIBIG JUHDGHY (' VP SIRYIVHG ( [ SBMYH' HYIFHV DQG
YDURXY URANHW P RUBUVKHQY DQG SOFHG H SBVYHV 0 D\ EH XVHG DV DQ DQWSHYRQQHO P RWH

([ SRVLYHO ) RWP HG 3HORWD\WRU 3 LRMIFW 7TRRW 3 LEN

* HVJQR! DQDHURG QDP LED@® WIE®! ( [ SERVYHD ) RUP HG 3 HOHADRURU( ) 3 IRUDV D FROMDPRUR \KH
86 $WP\

&DSDEGIR EHQI AMGRXWR DKDQGKHG P P JUHQDGH OXQFKHU 7KH UHVXEIZY ( ) 3 DABZ HG IRUD KDQG

AHGO  OXQRKHUR SXQRK D KRBIWWRXIK  IQFKHV Rl KDUEHQHG DUP RUSOMEY RQP RNV DQG\R
SDUD®] H DQG GH WDFN WH VIQN Z W D VIQJ B IRXQG ALMG IQR WHWDFNY $OR P RWH

&DVK 5 HI IWMUB\ WMP  / [TXRUGEWRWH

" HMIQHG GHYHBS SURRWSIQ) DQG P DOXIDRXMUQ) RI DQ,%0 3& EDVHG FDWK UHI MMUM WP IRUD
FKDIQR @ XRUMRUHV 1Q/ RXIMDQD 0 MWISSL $@EDP D DQG7H DV

8 W) HG GDVHG KDUZ WHG P RGHP @CHV \R LOMUFRQCHRWHYHY VWRUH Z W HYHY RRHUMRUH  DQG HYHY FDWK
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UHI MIMUVR HYHUY - RMHUFDVK UHI IMMULQ \KH HQIWH FKDIQ

6 HYHUIQ HDFK VWRUH DA@RZ HG IRUEDFN XS A VWP VR \WH - P RUH
&DVK 5 HI IWMUG\ WMP  91GHR 5 HOWIGS \WRUH

" HMIQHG GHYHBS SIRRWSIQ) DQG P DOXIDRWUQ) R DQ,%0 3& EDVHG FDVK UHJ MMUM WP IRUD

FKDIQR! YIGHRIBSH UHQEBOARUHV 1QWWH 6 KUHYHSRWA/ RXIMDQD DQG VXURXQEIQ) DUHD HYHQXD® IQYRVIQ)
VWRUHAV IGFRSIRIDIY  FDVK UHJ MMY RYHUDD

8 W) HG SRIQAR SRQV  * +] P IFURZ DYH UDAR A VIMP V DQG HFY SMG P RGP @HV W IQMFRQHRW
HYHY VAR Z MK HYHY RRHOMRM DQG P RUH

326 &DVK5HIMMUE\ WMP 1 DWRQDOS RWILQJ 6 VRUH &KDIQ

2

/ RQI WP GHYHBSP HOQVG-MIQ SIRRWSIQI DQGIP SBP HQBMRQR! D 3 RIOAR 6 DB & DVK 5 HIMMU
6\ WP EDVHG RQ D FDWK UHJ IMMUWDVXWD) HG DQIP EHGGHG36  SHYRCDAFRP SX\WMU

&THZ DV D SXEGFO® WDGHG P DIRUQDMRCDCRKDIOQ Rl GHWWI GHUFARWIQ) WRUHY  DQG KLY A WP UHGXFHG
IQYHORY FRW GUDP DUWD@ WHGXFHG VKUON DQG SHUP WG WH VKHOHY DQG WRFN URRP V\RR EH UH UHVKHG
RQDEI® PRWH

%$ 6 6 YXOI$ YDDOQFKH 6 HP LIFRQGXFWRUG Z WK $ ULD\

" FMJQ 3UIRRWSIQ) DQG' HYHBSP HQAR D3 KRRQE ( GHUI HG P XGP HID Z DAWRAXOIS YDDGRKH

6 HP IFRQGXPRUG Z IWKIQ) Z HDSRQV M WP 1Q D SKDVH AMHUAG DUD, FDSDE®I R ERN DQWSHYRQQHO
DO RAMQABQEGHRXY G-DX. GXH R P DWLYH YDVEXOUXS\MUH GHYDVBAY IQABQANAXH GDP DIH
GHAKRIRQ R \WH G(QIV DQG VHYHUIDGFHQUP HMY LR \WH FUDQDOYDX®V GHKRURQ R DIFIDIVWNQ
PDMIDY PR

7($&83

" FMJQDQGSURIUDP P IQJ R D VHRXUH YRIFH GDW DQG YIGHR VR DUH SDFNDJH IRUS SS®I I3KRGHV 13DGY
DQG 0 DFYRR\Y WDVBURYIGHY IRUERK D XVHUHQMUHG HQRY SWRQ DORUKP DV Z HODV D XVHUFKDQI HDE®!
NH \WWDWADQ EH HQMUHG LQ WH AHG

) X@ H SRUNE®! DV ERW \WH DORUKP  DQG NH\ V DUH CRASDWRI WH VRIE DUH IWHD DQG UDWHUP XWAEH
HOMUHG IQWH IRP Rl WUHH VKRWERRBDQ P RUIH

7($327

7($327 IVDI3DG I3KRQH 0 DF 3R DQGO DFYRRNFRP SXWWMUSURIUDP  \KDWY XVHG iR DXWRUDQG FUHDWM
XQATXH HCRY SWRQ DORWKP V DQG R RABXVWNHP  IQR D IRWP WDWUMADWMY IQMUFHSWRQ DIWHP SW E\
HDYHVAURSSHY

TKH7( $32 7 XVHUGHAGHY WH QXP EHUR! H SUWIRQY \KDWKH Z IVK \R EH RASXVDV FISKHUKQY
H SUWWIRQY DQG \KHQ WH VRIE DUH FUHDWY DQG \WHQ UHGXFHY WH DORUKP \RDVHUHVR P RUH

T(SUb*

7($%$* IVDQISKRQH 13DG I13RG 0 DF3WR L DWK DQGO DFIQRVK FRP SXMUSURIUDP \WDWFRQEIQY D
VRSKIMIFDIMG FIY VR DQDOVY HQIICH Z KIFK GHMRW Z HDNGHWHV 1Q FISKHUQ) DORUMP V' DQG Z KIFK

HIP DMV WH FRP SXWQ) BAVRXUFHY QHHGHG R EBDND JLYHQ DORUKP E\ ERN EUOM IRUFH DQGE\ P RM
VXEVBI P HDQV W LOGRVDPXD® SHURWP D GHRY SWEXWIDKHUZ LOFDEXOM WH \WHQJW R DJIIYHQ P RUH

7($675$,1(5

6 RI\& DUH SDFNDUH IRUKH $ SS®I 13 KRQH 13 DG 0 DFYRRN 10 DF 1= DK DQG UHDWMG KDUEZ DUH STMRWP V
Z KIEK SURYIGHV WH VSONE RU ILDJP HMY R D GRAEXP HONQR VP DBUSIHFHY HQRY SUQ) \WRVH SIHFHV
DQG WHQ UDQGRP ® VHQAQ) WHP \WWRXJK D YDUHW R SK\ VIEDOD\ HY \R \KZ DIWHDYHVEURSSIQU

6 HQGV P HWIRJH IUDJ P HQWV RYHUD YDUHW R NV VR WDW/RP H R WH CDWJ IV VHOARYHU: ) L DQG P RWH

7($* 5% (

6 RIVE DUH GHVLI QHG R SURYIGH DQ HQRY SWRQNH RUDORUKP \KDVW GFDMRQ GHSHQGHQWEDVHG RQ \KH
* 36 VDWM@M A WP

7 KH VRIEZ DUH DRMDE QHHOV WH * 36 WL QDO VR SURYIGH \WH ACDOABUH R WH NH RUWH DORUKP  DQG
XQBM/ WH VLI QDAY SIENHG XS DVD VSHFAF SUH GHWMUP 1QHG GFDURQ \WH GHFY SWRQ FDQ QRWINH SOFH

7KHIQFRP 1Q) CDW\AHDP 1URP \KH VDIWM@MV IV XVHG\R P RUH
<$5' /(<
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6 RII DUH R FRIPFWCHQWM 1Q) GOV 1Q UHI DGV VR DQG \KHQ FEQH Z ILHBMY GHYLEHV \WDWDUA Z WIQ UDQIH
DQG\R DAWDV D YDP SIUH GHYIEH |RUGDAS DQG YRIEH WDQVP MMRQY DV D P HKRG R P DIQEIQIQ) BQJ \MP
FRYHWRP P XQEDRQY

&RQWBIQV D BFNRXWXQRURQ VR WDVWKH VRIVEZ DUH Z LOGRWDRIYDWM 1L \KH XVHULY IQVUGH D VSHAAF JHRJ UDSKIE
DUHD GHAQHG SDW URDG RUQHDUD EDVH ABARRQWDW P RUH

%UGIDOW 1] DGV %) LQJ / ] DGV 3 IRWFW

" HVLJQ DQG SLRRWSIQ) RQDQHP HUHGR EDVIV R D P DQ SDFN RUYHKIE®! P RXQMG A VAP FDSDEG®! R

UHP RMO HBFWRQED®  DQG Z M WHP HQGRXY SUHAMRQ GHMRIZ) DQG DXVRP DFDT® GHRQDWY
[P SURYIVHG H SBVLYH GHYLEHV 1Q DGYDQFH R! IRRWEDVHG WRRSV RUP LMY YHKIE®! FRQYR V 1Q$ 1J KDQMBQ

, GFOGHG VXI AFHQAWAIIQG Rl GMBGRHY VR \WDVWKH 7DEEDQ (' V' [P SURYIVHG H SBMYH GHYIEHV
ZHH PRWH

[ DUG/ LSV 3WIRMFW

" HMJQ SIRRWSIQU DQG\MAIY R D IRERIFD® FRMRGIG URR P RXQIMG ALY UQ) RUMUHWRUWH
+0009 0  DQGO VHIHVR 8 6 P IOMY YHKIEGV 1Q REHMR YHY SUHAVHO FRRECDM BQ)
DI ALY R %0 * DWRQ) GMBGFHV IURP P RYIQJ WKFNV DQGRI 0 . PP JUHQDGHY DWKRUMU
QAVBGHY

&DSDEGI R FROMR@ HWHUD VIQIGI URRI P RXQMG WUHWRQD+000 9 RU P RWKH

152 +H DIRQ3WRIDP
-XQH 2 - XCH

&RXUHUDQG VARG [RUXQEHYHBSHG 7RS 6 HFUMWADSVXBIV VR DQG IURP \KH . RGDN+ DZ NH HDQG
YAUGI HKHDG IDFIOIAY WH 152 IDFIOMVIQ6XMBQG 0 152 86$) IDFIOMVIQ: HARYHUS) % 0 $
YDUNVCDBIS) % /$ 2 IIXWEB) % %REYW $) % DQGO DIFK $) % &$ &RXUHUGKIAY \R MOFOWIAHG
DX] I GFDMRQY VHFRQEDY \R \WHVH RYHWNBFDIRQY

3RWSIRFHWMQ) HVFRIWR FOMAHGA® P RWKH

&206( & &RXUHU
6B - XQH

&RORIRQR GJMIOBSH UHFRWBY RQ FDOWDIAF RQ D FDOE\ FDOGHWICEDVY RQ D VKUVE\  VKIWEDMY DAKH
$7 7 7DQEP 6ZWWKIQ) FHQMUIQ 6 KUHYHSRW/ $ 5 HG5 LYHU Rl DMBISKRGH WDIAF SDWIQT \WURXI K \KH

\DQGHP IQWH SURU  KRXUVKIIWDQG WDQUVSRUQY WHVH VRXUFH VBISHV VR YDUNGDBI $ ) % IRUDOVP MRQ
R 1 6% DQDOMY IDFIOIY RYHURXUKLI K VSHHG GO @HY ' XSTFDWRQ P RUH

1INRQ) %XMN) L® 0 DID)| IQH

IYXOIAB P DUD| ICH G-MIQ\R FRQBIQ IHWR PP AP IDP HV IRUD FRYHWERAXP HQW
FRS\IQ) W\ VWP EDVHGRQD1INRQ) ERG ' HVLJ QHG VSHAD® IRUWH FRS\ IQ) RI FOWIAHG GREXP HQW
ERRW P DQXDY EGHSUQN VFKHP DIV RUIRUUHDMG HVSIRQDI H DAY B\ \WHS 6 * RYHUGP HQW

1INRQ)  9&XN) LP O DI D)} LQH

YXOIAP P DID] ICH GAVLI QR FRQMIQ IHWR PP AP IWDP HV IRUD FRYHW\ERFXP HQW
FRS\ IQ) VWP EDVHGRQD 1 INRQ) ERG ' HVI GHG VSHAD® IRUWH FRS\ IQ) Rl FOWWIAHG GRAXP HQW
ERR\V P DQXDY EGHSUQNV VFKHP DUWFY RUIRUUHDWG HVSIRCDIH DRIYIMAV B\ WH 8 6 * RYHUQP HQAV

ODPLD5% %XM™)L® 0DID LCH

YXOIAP P DUD)] IGH GMIQR FROBIQ IHWR PP AD IDP HV IRUD FRYHWERFXP HQW
FRS\IQ) VWP EDVHGRQDO DP\D5% DQG5= A® ERG ' HWWIQHGVSHAD® IRUKH FRS\ IQU R
FOWIAHG GREXP HQV ERR\ P DQXDY EGHSUQN VRKHP DUV RUIRUUHDAMG HVSIRGDI H DRI E\ \KH
8 6 * RYHP HQARUERW W HQHP IHV DQG IMDGYHWDUHY

1INRQ) ' LJIMZOYDFN

3URRWSHR DAJMIGB/ 5 EDVHGRQWH1INRQ) AP FDPHDERG ZMKDQ PHIDS[HY * * &&'
$UD EXIG QR WH FOP HUD EDFN

1INRQ) ' LJMUO/DFN

3URRNVSHR DAJMUGB/ 5 EDVHGRQWH1INRQ) AP FDPHDERG ZMWDQ PHIDSLH* * &&'
$UD EXIC IR \WH FDP HUD EDFN

"HDWGRU [ ' LJMPOXDFN
KWBY ZZZ QONHEQFRP LQNIP HP DMQRQ
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QM UDMRQR! D H WHP HO KUK GHOAW  IQFK GIDP HWMU& &' HBP HQWIXOM] HG Z DIHU \R FHDWM D
PHIDS[HO  EWZ IGH EDQG SDQFKURP DWF E@FNDQG Z KW @UH IRWP DWADP HID EDFNIRUD' HDUERU
[ FOPHDDW  IWDP HV SHUVHFRQG IRUD HOMV R \WH 8 QWG 6\BAMY * RYHUIP HQW

" RFXP HOW XSTFDWRQ %dUH FDVH

" HVJQDQG SIRRWSIQJ R D IXQEREXP HOWFRS\ Q) \VMP  EDVHGRQD 1INRQ)  A® ERG. DQGKLIK
FDSDFW IRQA® FDQMMY 6\ VAWHP IRTHG XS IQR D IX® VHDFRQBIGHG SDFNDJ H \WDWARX@ \WHQ EH SOFHG
IQRDVBQEDGMIHG [ [ IQFK EXVIGHW EUHFDVH 6\ WP IQFOIGHGIRXU  Z DIWVWHFRQG EDWY
SRZ HIG VZ IQ) RAVWAIREHY KHDGV IRUHYHQ LGP ICDURQ R \WH GRFXP HOW EHQ) FRYHU® FRSIHG P RWH

SRUBEGI$ XWRP DIMG' ) 6\ WMP

" HVJQDQG SIRRISIQ) R DQ DXVRP DIMG VA VAP VR GHWMUP IQH \WH GFDMRQR! DQ5) (P WU Z WIQ WH
FROM WR D76 &0 RUUHDMG WRKQEDCFRXQMUIQM® HOFH WXG. 6\ VWP VRXIJKWRXVD@S ) HQHU\ DERYH
\WH \WHUP DOQRIVH ARRU FDWBIE HG WH WL QDO SHURWP HG P RGXOMRQ UHFRJ QUIRQ\R D EDQN R KDQG Rl
GHMIEHV DQG DVWKH VDP H \IP H GHMUP IQHG \WH DQI®1 Rl DUYDODQG WHQ GHEZRIHGZ MK D P RIH

" DJRQ/ DQFH 76&0 3WREH

" HVJQDQG SIRRWSIQ) R D EURDGEDQG GHMAMRQ W VWP RQ D WBNVFRSIQI ERRP Z KIFK DX\VRP DUFD®
\MGHG D VSHARKP  DQD®] HUVR \WH GHMPMG HP MRQ DQG \WHQ QVSO\ HG WH HP MIRQ VR \WH RSHIDRURQ
DKHDGP RXQMG/ &' QVSD\ 7KHW VMP FRX@ DOR EH RSHUWG Z W D VP DOKDQG KHG SUREH R KRQH
1Q RQWH HP IWHUIQ J BDMUGHBIO 3 DUFXOUDWHONRQ DV SDIG\R GHYIFHV Z KIFK FRQBIGHG GUMIO P RUH

3ISH2 UDQ 0 LFWRZ DYH +RWQ & MU

" HVJQDQG SIRRWSIQ) R D EURDGEDQG P IFURZ DYH DQMQUD W WP FROMIU R SUHFIMIRQ P IFURZ DYH
KRV P DRKIQ) SUAVHBIRMG P I HY DQG SUHDP SOAHY IRUXVH B\ JRYHGP HW 6 &0 \WDP V 6\ IbP
FRYHMGIRP  0+] \R RYHU  7+] DQGVSHAAF\R76&0 7(03(67 1216723 DQG+,-$&.
VFHQUAF VMGV 1Q UHJ DUBY \R \MFKQEDCFRXQIMUIQMM@ HOFH |, QUIDE GV QHG IRUXVH Z W DQ + 3

006 PRWH

0 XQV' P HOVIRQDOL XFGDUO DI QHWF 5 HVRQDQFH 105 6 SHFWRVFRS\ 6\ WWP

" FMJQ SWRIWP P IQ) DQG KDUEZ DUH GHYHBSP HQAR| D VHDFRQAGHG KIJK SHURWP DGFH  KLI K AELOY
)) 7 HQIIGH IRUD P DWLYH FY RIHQIFD@® FRRBIG1 0 5 UVHDUFK Vi VP XVHG E\ D UVHDURK IDFLOW ) RXUHU
WDQVRP VSHANRVFRS\ EDVHG RQH WHP HO KL K VDP ST UDWM LQWH DP SOMGH WP H DQG SKDVH
GRPDIQVE\ ZD\ R FDWFDGHVR $QD®J * HYIEHV FKISVRQD 90 ( 9; , FDUG DQG\KHQ DQIQMDO

WDQMRP P RWH

&DORQ$(  %XMN) L 0 DI D] LOH6\ WP

YXOIA® P DID] IQH GHMIQR FROBIQ IHHAR PP AP IRUYDURXYWSHY R GREXP HQADQG AQH DIW
SKRRIWDSK\ , QU GHYHESHG IRUP \ RZ Q SHWRQDOKVH DV SXUFKDVHY D KXJH YROP HV R IRRNRQY
R PPDQG PP AP . REDN7HFK 3DQ SXUFKDVHGDWD P LB VXSG DXAIRY  Z KIFK IQFBGHG D
VHYR FROMR®IG Z IQAQ) W AMP 7KHS 6 * RYHUP HWEHFDP H NHHQD IQMUIAMGIQP\ P RWH

2 SHDWRQ/ RRNQJ * @W

1 XFEDUFRQIUHQR, FUZ IRU( / RRNQU * @W IRUGHSE P HONQ WH HYHQAKDAD QXFODURSWIRQ

P RYHG RUZDVH SHAMG\R P RYH IURP D JURXQG EDVHG FRP P DQG DQG FRQRAIDFIMI \R DQ DILERWH
SOMRP 7 DIGHG RQ SUH DG SRAMQXFBDUZ DURSHIMRQY DQG RSHIMY P DIQBIQQ)  DQG UHSDILKQY \WH
HBPWRQEY XVHG VR HQJ DI H LQ VXFK Z DU Z KI®! WH DIURIDIVZ DV AMODILERGH DQG XQGHUDRIYH

DAUFN P RUH

7WDXP D* RELQ
6\ QNHIF SIRMQ Z KIEK P [P IFV KXP DQKHP RIGEIQ EXWHOFBVHY P HV P R R[ \ JHQ\WDQ UHI XU

KHP RIGELQ DQG Z IORQ® WHBDVH WH R \ JHQ P RBFX®V IQWH SUVHQFH Rl ORI DFAG SUAVHOAQD
ZRXQEHGDUDV  $OR UHBDVHY ARRGR $73  DQG RKHUP RBIFX®V 1Q WH SUAVHGRH Rl OFWF DFIG

7UDXP D" GEIQ LY HWHUMD® D FRP SBf SUIRMQ Z KIFK IV WH FOUIHURI D FRP SGf SD\ BDG IR IOMY
RU PRWH

6 Z HHW MRFKRQGUD

* HQHIZD® HQIIQHHIHG KXP DQP IWRFKRQGUD IURP SOQINFKEURSOVMW FDSDE®! Rl WIELD) Q) \WH EGRG
JOFRVH R DQ KXP DQ SDWAQVE\ XVH Rl D P XFK @U HUFUMIB DUHD DQG D KLIKHUQXP EHUR! $73
W QKDVH VSIQQQI DWD IDAMUUDW DARZ Q) EHWHUVBIQP HONR @H 1Q EDWBIAHT FRQGMRQV

6 HDDGMWIY DV QHHGHG \R P DIQIBIQ EGRG J OFRVH BIYHY DV D UHSOFHP HOWRUVXSSBP HQWO
IOX® PR

7WDXP D&KRQGUD

BV 777 QON-GOFRP 1QNP HP DMQRD
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* HQHUFD® HQIIGHHUHG KXP DQP MRFKRQGUD [URP SOQWAKBURSOMV FDSDEG! R IELD) IQ)' DQG WDSIGD
UHYHWQ) \WH ORWIF DAIGR DWDXP D SDWHQN E\ XVH R D P XFK O HUFUMIB DUHD DQG UHDRIYH DUHD IRU
IDAMUUHYHWDCR! ORWIF DALG EXLCHQ) \WURXJ K DRRYH FRXQIMIP HDVXUHY

6P XOMRQR WH &2 5, R F®I Z WIQ \WH HQI LOHHUHG 7 UDXP D 0 WMRFKRQGUD LOAMDG R WH QYHU WXV
SUHVHYIQ) @HR P RHH

,Q4 7HO 76 &0 6 HUYIFHV DQG ( GFWRQFV ( QI LOHHUQJ
3HURP HG76&0 VHYIEHY Rl FOWIAHG DQG XQFOMAHG | DAQAY RIMQ 1Q FRYHWRUTXDVLFRYHW
GFDIRY/

3 UH FROMWIKRIIRQ DWIMIBORH  FROANKRIRQ A H IQVSHAIRQY Z 1K) FHUMFDIRQ 5) VXUYH V' SUHSDUDRY
76&0 IQUSHAIRY DFFHSWIQRH SUH P RYH IQ DQG SRWAP RYH LQ IQVSHRAIRQY

) RBZ XS 7680 LQVSHAIRQY \R HQVXUH WFKQIEDO/HFXUMY SRVMUA

6&,) DQGWHGHGURRP GHMJQ P RWIH

&RQADFWQWKFWRU ) RIHJ Q6L QDY ( [ SRIVMRQ 8 6 $WP\

7DXIKWRQ FROMDPWRUWH S 6 $WP\ QMW HQFH 6 FKRRO ) RW HYHQV 0°$ W DQG) RW
+ XDFKXFD R $= SOV \KH 1 DIRQDCE. WY SWRIUDSKIE 6 FKRRODW DFNDQG$) % 7; W

" HVL QHG FRXWHZ DUH FRXUWH W \BRRN DQG FRXWH YIVXDADIGY IURP VRUDWK. 7 KHQ XQGHUFRQUDPWIXI KW
8 6 LQM® HJFH SHYRQUHKRZ \R H WDRWFOWAHG WRKQFDAQM® HFH [URP D YDUHW P RUH

&RQADFWG XEMPV DNMU( [ SHW 8 6 ,P P LJUDWRQ DQG &XVWRP V ( QIRUFHP HQW
&(

& ROUDAVG XEMIPND DIWHU( [ SHWYID * UDQWM  MDQG* URXS
6 SHFALDQ HG 1Q WH DQDOWY DQG IGHQMFDMRQ R HDYHVEURSSIQU GHYIEHV P OB HBPNRQEY R SVRIUDSKIE
HTXISP HOV76&0 6,* ;17 SROJUSK IQAKP HQW DQG HBFWRQE SRMRQV R P IR QDYLI DIRQ

JXIGDQFH RUZ HDSRQVM VAP V' EDVHG RQ SKRWRJUDSKY R VHJ, HG JRRGY RUVAIHQAF H DP ICDWRQ R
HYIGHQFH XQEHUFRQIRDIG FRQGMRQY P RUH

&RQADFWG RIVE DUH ( QIIQHHU $7 7 7UDQVP IWIRQ DQG 6 Z WRKIQJ 6\ VWP V
([ SRVMRQ

&ROADPVG XEMIPND DIWHU( [ SHWYID* UDQMM  MDQG* URXS

( DYHVGUIRSSIQU P HMRGY DQGVR\EDH IRUS7 7 © (&2 VZIMRKIQ) DQGWDQUP MRQW VWP HTXISP HQW
SHE&S$/ ($

" HVLJ QHG DQG DXWWRUAG D SRZ HUXGE: VRIEDUH AUP Z DUH 7 URNBQ KRWH \R EH XVHG DI DIQANQABIEBIG RQ \WH
$7 7 QRZ I XFHQW ' 0 DQG' $&6 AEHURSWF P XQBG[ HY DQG FDUHY \R SHP IWARYHWDFFHW R! \KH
AEHURSWF WDIAF P RUH

&ROWDFW 6 &0 6 SHFLDOWV) HGHDOYeXUHDX R ,QYHWA DWRQ

3HIRP HG76&0 IQUSHAIRQY LQFDVHV Z KHQD BIXOU) % 76 &0 IQVSHAIRQ\WDP FRX@ QRWEH
FRRUBICDWMG RUZ KHUH QRAWDYDIDE®! RUKHQ IWHTXILHG D P RUH VSHAD®) HG DQG KL KHUSHURWP DQFH
HTXISP HQAKDQZ KDVRH. QRUP DO KDG DFFHW \R

3HURWP VZ HHSV RQLQAYIGXDAI HOW KRP HV VDIH KRXVHV KRP HV Rl EXUHDX DWHW KRMORRP V EHCQY
XVHG IRUP HAMV RUFRQHHQFHY DQGR SHURP IQ) ®Z P RWH

&,$ & ROWDRW HFKQLFDO& RXQWAU, Q@I HOFH $ QDO W (| BFWRQFV ( QI LOHHU
&HOADQ QMM HQFH $ JHQR &RQMDARU WRXJIK * IDQMM  MDQG* URXS

5 HVSROVE®! IRUZ UMY \WUHDWDQDOMY Rl WH \MFKQEDOVXUYHEDQRH FDSDEIOIAV R 1RUHI Q FRXQUHY \R
IQFO(GH SDUDP HMY R WH HDYHVEIRSSIQ) GHYIEHY WH. XVHG VWXG. R \WHUMDGHRUDIWIQMYLHZ IQ) R

GHHPMG IRUHI Q QOMRQDY [URP 1RUHI Q LOM@I HQFH VHYIEHY ZIWIQP\ DUDV R H SHUWH  IQVSHAIRQ
DQGDCDOMY P RUH

86 $ P\ &RQADFWQMKFWRU ) LEHU2 SWFV 3 HOHADARQ DQG , QMFHSWRQ
86 $UWP\
&RQNDFVG XEMFVD DIVU( [ SHWYID* IDQW MDQG* RXS

" HVJQHG DXWRUHG GHYHEBSHG DQG MBI KWD FROMDPWARXWH LQWH P HIMRGY SURFHGXUHV DQG

HTXISP HQAXVHG VR FRYHU® SHQHADWM OH DQG RSHIMRQ OWXQGHWHD ERWK EGH Z DWUDV Z HODV QHDU
VKRUH DQG XQGHU URXQG AEHURSWF FDEBN DQG R IQABQIXVIRQ VSTFHV IQVXFK DZ Dy VR DV R BHQEHUVXFK
VSTFH YWWD® P RWH

~ 3UYDWM&RQWDRRU 8 6 ' HSDUR HQ\RI 6 VDM
KWBY ZZZ QONHEQFRP LQNIP HP DMQRQ
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8 6 ' HSDUWW HONR 6\DAM
&ROADPVG XEMIPND DIWU( [ SHWYID* UDQMM  MDQG* URXS

5 HVSROVE®! IRMDIQQ) GSEP DWF SHYRQQHAQ SURMAYH \MFKQEDCP HDVXUHV \R HQVXUH ERX SHYRQDO
VHEXUM DQG WFKQIEDOHEXUNWY

5 HVSRQUE®! IRUSIHRWP 1Q) WRKQEDAQVSHAIRQY Rl GSEP DU IDAOIHY YHKIE®N FOWIAHG
FRP P XQFDUWRQV VW WP V DQG AUFXIW DQG &2 0 6 ( & GHVIFHV \R GHWMUP ICHWH P RUH

* XHW HAUHU  + DUYDUG 8 QLYHUIAW

3 HURGE GPMUA \R VIXGHQW RQWH DCDOVY Rl WH SK\ IEDODA HUR! \WWH WMBISKRQH DQG GHE RINGQ) Z LUK
\R GHAMPVEXIV DQGZ LWHBSY $OR 1Q GHSW BRMUHV RQWH DQDOMY RI VZ MKIQ) DG URXID) HTXISP HQW
R GAMAVP RAAFDIRQ P IGEBP DQ DWIFNY RUSDFNHWAYHWIRQ

* XHVW HRUHU 1 RUMHDWMUO 8 QLYHIW

3 UHVHQIMG BRMUH RQEXJ VZ HHSV Z LUHIBS GHMAIRQ VS\ KXQUQU DQG UHDMG SURMAYH DRI \R
FRP SXWWUVFHQRH P DIRWY DQG R IRIHOVEY IGHOW

* XHVW HAUHU  + DOYDUG YoXMIQHW 6 FKRRO

" HIYHUHG G QDP IE BRMUAY DWBDVWRGFH SHUVHP HAMURQ WH \RSIEV Rl J RYHUP HQBICDQG FRSRIDM
FRXQMULQM® HFH DQG\WH P DQDI HP HOAR BDNY KRB SHOHWDMRQY LOMEDO/SIHY H \MEDOVSIHY
\WFKQFDCSHQHADMRQY DQG P HAD BDN

* XHVW HRWXUHU +DWYDUWG/ DZ 6 FKRRO

" HIYHUHG G QDP LE GRXUHY DWBDWRGFH SHUVHP HAMURQ WH \RSIEV R J RYHUQP HQWBICDQG FRUSRUDAM
FRXQMUIQM® HQFH DQG \WH P DQDIHP HOWR BDNY KRIBI SHOHIDURQY IQMEDO/SIHY H MEDO/SIHY
\WFKQEDOSHQHADMRQY DQG P HAD BDNY 6 SHADARFXY R WH BU DADVSHAWR! VXFK IQFAIGHQN DQG \WH
WDFKIQJ R P HAWRGY \R P DIQEIQP O] IP XP FOHQWFRQAGHQIDDY DADOIP HYV HYHQIQWH IDFH P RUH

* XHVYW HRUHU 0 DWDFKXVHW QWM Rl 7HFKQRM®RI\

( [ SHWBIYHOBPMUAY RQWH RSIE R EXJ VZHHSV 7680  HIHAH VKIHGIQ) Rl FOVWAHG HTXISP HQARU
IDFIOMY GHMAIRQR H WDREQDUD GZ SRZ HUDQVP WY RUWDQVP WY RI D FRYHWWCDWUH / HAXUAY R
\WH GHMAIRQ R FRYHWWYHKIE®H WDFNQJ GHYIEHY GH HQVHV DI DIQAMPHOI@UIQMUIFHSWDQG HDYHVEURSSIQU
$OR GFWUHV DQG SUMVHQEMRQY 1Q UHJ DBV VR CDMRQDOVHEXUAW P DAY P RUH

&RXUWH ,QWKFWRU  * HRU HWRZ Q 8 QLYHIW

7DXI KW LDGXDWM FRXWHV Rl IQARKAIRQ RQ GRIVH ARRUDGDOMY  DQG H WDRIZY FUY SV UDSKIE VLI QDY DQG
QI MICRXVWNHIP DACRVH  DQG UHFRQWKRUGY WH RUDIQDONH RUFISKHURUGDUD IURP \RH FROBFMG QRVH

&ROWDFWE RP SXWU3 LRIWDP P HU  &RP SXVHYH

6\BUMG Z RINQI RQ D SDWWP H P RRQDI KVSURVIPWRXMGH R P\ GRUP DAED IRE DW/HQ DEV DQG QWU
ZKIBIQWH8 6$)

" HYHEBSHG D VHUHY Rl SURIWDP V/ RITHUHG VR WWH JHQHIDOSXETE RQD P IQX\MV R XVH EDVY \WDVBHIP IWHG
EXVIGHWHY RUKREE\ IMAFRP SXWAY W VP XVHWY \R EH G LOR D P DP P R VFDB! WP H VKDUHG VA VAP
DQG QHERWN

7KHSUWRIWDP VWQIHV IRP VIP S®I SIRIWDP V\REDDQFH P RUH

7( 0 3( 67 DQG 7THFKQFDOS: RQMDFWE RXQWIJ, QW@ HOFH ( [ SHWIRU2 YHIAJ KW
DG, QYHWM DARQVY 8 6 +RXVHRI 5 HSURVHQWWYHY

8 6 +RXVHR 5 HSUVHQEAYHY
&ROMDAW [ SHW

YARXIKVIQE\ WH + RXVH &RP P WkH RQ 7 IDQVSRUBMRQ DQG , I UDVWKFUMUH E\ \WWH & RP P IWkH & KDILP DQ

DV D ERQDAGH VXEMPWP DWUH SHWWDQG KRGHWEURNHUIQ BHIDUBY R 7( 0 3( 67 DQGWH' +6 ,* EXQIEY
R DQLQYHIN DIIRQ QR UDP SDQMUDXG J UDIWDQG FRUXSMRQIQWH 8 6 &RDWY XDUG' HHSZ DIMU3 URIDP

( WHQID® JRYHGP HQAMAKQFDOBHRS®I P RUH

SHAW 31 HO LJIMeC&DP HD

$QHQKDQUFHP HOAR WH SURU HDUERU  IGFK &&' Z DIHUSURVIPWARP SBAMG D IHZ \ HDWY SURUIQR D
POMRP  IQK&&' ZDHUZIMN  FREUAGMY GRWAD HUWSH %DVHG RQDQH WQGHG DQIH
SDQFKURP DWF Z DIHUZ W D VHUHY R FXVRP P DV SIFR BIQVHY 7 KH UMVXABIQAZ DIHUIQFOIGHG \WH 8 9
WDQJH YMEGIWDQIH 1,5 ),5 DQGDOR WDQHY YHY VSHAAF \R KHP RIBELQ DQG KXP DQWAXH SHUXVIRQ

3[HO PRWH
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* HQ( BFWRSKRUWHVLY 6 FDQOHU

0 RAAFDIRYVR DOUHQ®PEHU [ GHVN\RS FREUVFDQGHWY DVWKH KDUEZ DUH GIYHOR DABZ WH

P RXQIZY R J HOHBPWRSKRUAMY SOMV iR WH VFDQGHUEHG DQG\KHQ DEGHG D JDQN EDVH Z IGH VSHARKP
WDQP MMYH @KU DQG FXVRP Z URM D VAR VEDQQHUGUYHY IRUS SS®I 0 DFIQRVK DQG 6 lIFRQ

* UDSKIEV W’ FRONROKH P RGAHG VFDQQHY $ SSTFDURQ IQYROHG D FXWIY HGIH VFDQQIQ) VROMRQ

IRU P RWH

( GFWRQIFV ( QI LOHHU&RP SXWU3 LRI LDP P HU

-XXH 2 $XIXW

*XUQ) 86$) P QB GXAW DWLI GHG DV WRXEBMVKRRMUNR P XGBE! I DWADFN SURVIFW 1Q UH) DGV VR \KH
GV QDG P SBP HQBMRQR! VHRXUH DQG FRYHWERP P XQIEDMRQY A AP V IRUFRP EDWDIUFUZ V IQFOGQ)
FRP P XQEDIRQV M VWP VXVHGE\ %  DQG% 1 XFODUYRP EHUFUHZ V RQDBWW,&%0 0 MBI OXQGRK
FUZV $ : DUKRJ SIBW DQGVXSSRWAHZV

$\VMMKG 1Q WH GHYHBSP HQVDQG GHEXJJIQ) RID P RWH
3UQFH + DP ®GMB LRMFW

* HVJQ GHYHESP HOAKDUEZ DUH SRR SIQ) DQG UHAGHP HOAR DA VAP \R VFDQ VHRIRQY R JURXQG \R
P DS \WH SRVMRQ DQG RUIHQBMIRQ R SRMP RWWP UHP DIQV DQG SHULP RWMP VFHGHY ' M QHG\R VFDQ
ERW W] HQDQG\WDZ HGJURXQG WRDGHSW R HHWR 1 HZ ( YOQG VRONSHY 6\ WP XVHG\R P DS

JWDYH VMY Rl QXP HURXY FREQIIDCHWD AJ XUV DQG SUH FREQIDO) IDYHVMMY IQ 1 HZ ( QJOQG IRU
KMRUEDO P RUH

K&I—UMFD\NQQ\/

3 UHVIGHOWDGS GYLVRUDQG 6 XEMIPW) DMAU( [ SHW 7HFKQUFDO6 XUYHAMOQFH
1 DAWRQDOE HFXUW

& HQADQ QM@ HFH $ JHQRA

6\

& RXUN& HIMAHG 6 XEMIPW) DIWMU( [ SHW 76&0  7HFKQIFDOS XWYHGDQFH & RXQWU
0 HDVXWHV +RP LFIGH &DVH
6\M R &DORWD 6 XSHURU&RXW,QAR &$

6\BILY - XCH

&RXUN& HIMAHG 6 XEMFW DWMU( [ SHW 7HFKQUEDCE XUHADQFH & RXQMU
0 HDVXUHV

8 QMG 6 \DWV' DAV RXUW1 RWHQ' MURWR * HRUID

6 \BDY

&RQIIHWIRQD® & HWAAHG 6 XEMIFWD DWAU( [ SHW 76&0 1 DWRQDOG HEXUW
8 6 +RXVHR 5 HSUHVHQIMYHYV
6 \BIQ

&RQI IHWIRQD@® &HUMAHG 6 XENMIFWD DMAJ( [ SHW 7(03(67 1 DAWRQDOE H-XUW
86 +RXVHR 5 HSUAVHQEAMYHV
6\DLY

& RXUAS: HIMAHG 6 XEMIPW) DIU( [ SHW 7HFKQIEDOS XWYHGIDQFH
8 QUWMG 6 \AWV' DAV RXWWRUWH 1 RIWHD' MUFWR & DORWID
6 \BQ

& RXUAS: HIMAHG 6 XEMPW) DIVU( [ SHW &RUGBMV 3 KRQH ( DYHVGLRSSLQ
&UP LODC& DVH
" DM RXW1 RWDP S\WRQ 0 $

0 LOBY &RXUWA&HUIMHG 6 XEMFW) DWMU( [ SHW & SVRIWDSKIE . H LQJ 0 DWUDO

DQG' HYIFH' HWAXKFWRQ 1 DARQDOE HFXUW & RXQWU, QW@ HOFH & DVH
- XGIH $ GYRFDWM * HQHDOYDUNVCED®BI $) % / $

6 \BUI

&RQIIHWIRQD® & HUAAHG 6 XENMPWD DAMU( [ SHIW &RP P XQIEDWRQV , QW@ HQFH
$QDOVY 1 DARQDOS HRXUW & RXQWAU 7HURUVP
1 DWRQDGR RP P MMRQ RQ 7HUWRUIMS WEFNV 8 SRQ\WH 8 QUG 6 \IMMV : DKIQIWQ ' &

BV 777 QON-GOFRP 1QNP HP DMQRD




-IPH/$\WORQ / IONGQ
6\DUILY

&RQI IHWIRQD@® &HIMNAHG 6 XEMIFWD DWMU( [ SHW 6 RYLEMB HOHWDWRQRI 8 6
&U SWRIWDSKLF 6\ WMP V' 1 DARQDOE HFXUW & RXQMU( VSIRQDIH

7KH 6 HODWM 6 HBFW& RP P IWiH RQ, QM@ HGFH : DVKIQIWRQ * &

6 \BAY

&RXUN&HIMAHG 6 XEMIFWD DWHU( [ SHW ) DNIQJ RI ) RUHQVIF ( YIGHQFH E\ 3RQFH
DQG &UP H6 FHOH ,QYHWM DWRY + RP LFLGH &DVH
1 HZ +DYHQ6 XSHURU& RXW1 HZ +DYHQ &7

6 DY

0 LMY &RXUN&HWAAHG 6 XEMIFW) DWMU( [ SHIWV & RYHWN) RGAFDWRQRI
+HP DIR®J\ 7HWMQJ 6RIVE DIH + RP LIFIGH & DVH

- XGIH $ GYRFDW * HCHIDOYDUWCED®I $) % / $

6\

& RXUAR: HIMAHG 6 XEMPW) DWMU( [ SHW &KHP IFDO HDSRQV & LYIO8 DVH
8 QWMG 6\ ' MUFVE RXUW1 RWIWHLD' MURWR * HRUID

& RXUN& HIMAHG 6 XEMIFWD DAMAU( [ SHW $ XWHQAFDWRQRI ' LJ MO LBV
8 QMG 6 \IAMY' IMUEVE RXIW 0 1GEBI' MUEVR! / RXIMDCD
6 DU $XIXW

&RXUN& HWAHG 6 XEMFW) DWHMU( [ SHIW 3 KRVRJ LDSKLE 0 DQISXOMRQ & UP LQDO
&DVH
1HZ <RIN&IW & IMICRRXW1 HZ <RIN 1<

& RXUAS: HIAMAHG 6 XEMPW) DIU( [ SHW 3 KRWRJ LDSK\ ) RIHQMIFV & LYLO8 DVH
1HZ <RIN&IW & IMCRRXWIL HZ <RIN 1<

& RXUN& HIAAHG 6 XEMIFWD DWMAJ( [ SHIW &RP SXWU1 HZ RINQJ & LYLO& DVH
1HZ <RIN&IW & IMCR RXW1 HZ <RI 1<

6\DILY

&RXUN& HIAAHG 6 XEMIFW DWMU( [ SHW ) LUHDUP V ,QYHW DARQV & UP LQDOR.DVH
&IUFXIAE RXWRU+ DURG & RXQIV

6\DUILY

&RXUA& HIAAHG 6 XEMIFWD DWAU( [ SHW 3KRWRVKRS &UP LODC&DVH ) RUHUY
1HZ <RIN&IW & IMCRRXW1 HZ <RI 1<

3 IRIHVWIRQDOE HVSRQGHU&35 ZIW 2 [\ JHQ
$P HUIFDQ5 HG & IRW

/ D\ 5 HVSRQGHU&35
$P HUIFDQ5 HG & IRW

3 WIRIHWIRQDG6 HVSRQGHU ( SL3HQ
$P HIFDQ5 HG & WIRW

3 IRIVMIRQDCE HVSRQGHU 5 HVFXH , QKDBLY
$P HIFDQ5 HG & IRW

(P HIHQR ) LA HVSRQGHU
$P HIFDQ5 HG & WRW

,OMKPRU / D\ 5H/SRQGHU&35 DQG) LUM$ LG
$P HIFDQ5 HG & WRW

,QMKFRU 3 URIHWIRQDCE HVSRQGHU&35 ZIW $ (' DQG2 [\ JHQ
$P HUFDQ5 HG & UIRW

QMKARU 2 [\ JHQ$ GP LQMADWRQ
$P HUFDQ5 HG & IRW
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QWKXFRU 5 HVFXH ,QKDLBLY/
$P HUFDQ5 HG&IRW

3HW UM 1G DQG &35
$P HUFDQ5 HG & IRW

UDVIF /| LH 6 XSSRW
$ P HUIFDQ + HDW' WRAIDIRQ _$ P HUFDQ 6 \WRN\H $ WRADURQ

$&/6 $GYDQFHG &DUEDF / LH 6 XSSRWV
$ P HUFDQ+ HDW$ WRFIDIRQ _$ P HUFDQ 6 WR\H $ WRFAIDURQ

3%/ 6 3HADWF $GYDQFH/ LH6 XSSRW
$ P HUFDQ+ HDW$ WRADIRQ _$ P HUFDQ 6 WR\H $ WRFAIDIRQ

153 1 HRQDWCE HVXVFIMMMRQ 3 WRJ LDP
$ P HUFDQ+ HDW$ WRFIDIRQ _$ P HUFDQ 6 WRNH $ WRAIDURQ

3+7/6 3WH+RVSMIOZIDXP D/ LH 6 XSSRUN& LYLADQ
1 DIRQDGS WRADIRQR! ( P HJHGR 0 HAFDOTHRKQEIDQY

3+7/6 3WH+RVSIMRO/WDXP D/ LH6 XSSRUWVO LAY
1 DARGDGS WRADMRQR ( P HJHGR 0 HAFDOTHFKQEIDQY

(3& (PHJIHQP\ 3HGDWF &DWH
1 DARGDCS WRADMRQR ( P HJHGR 0 HAFDOTHRKQEIDQY

$0/6 $GYDQFHGO HGFDQ LH6XSSRW
1 DUIRCDGH WRADWRQR! ( P HUHQR 0 HAFDOYHFKQEDQY

&/ 6 &RP EDW UHVDYHU&RXWH
86 $WP\

$7/6 $GYDQFHG 7WDXP D/ LLH 6 XSSRUWV
$P HIFDQ&R®UHR 6 XUHRQY

( P HUHQR\ 0 HAFDOTHFKQIFLDQ
&RP P RZ HDGK Rl O DWDFKXVHW / IFHQVH LIQDRYH

© (07 : LGHOHW ( P HUHQR 0 HGIFDO7HFKQIFIDQ & HIMFDARQ
© LGHOHW ) LIMB HVSRQGHU

0 HAFDGB HY/RQ LQ &KDUH
8 6 &RDWY XD

&6 ,QFIGHQW.RP P DQG 6\ WMP ,QWRGXFURQ
)(0$

&6 ,QFIGHQM&RP P DQG 6\ VWP 1RU6 LQJ 1 5 HVRXUFHV DQG , QWD FURQ

QFLGHQW
)(08%

,&6 ,QMUP HGIDWM , QFIGHQW&RP P DQG 6\ WMP  TRU( [ SDQGLQJ , QFLGHQW
)(0$

&6 $ GYDQFHG , QFIGHQW&.RP P DQG 6\ WMP &RP P DQG DQG * HQH.DOG \ 13

&RP SO ,QFIGHOV
)(0$

(P HUHQR 2 SHIWRQV & HQWMUO DQDI HP HADQG 2 SHIMRQY
)(0$

$SS®I'" HYHRSHU + DUEZ DUH DQG 6 RIVK DUH
$SS6I
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6\BILY - XCH

$7& $SSGI 7THFKQFDO& RRUGEQDWRU
$SSel
6\BQ ' HAHP EHU

7RS 6 HFUHWS HFXUW & GDUDQFH
8 QWMG 6\BAMV' HSDUWW HOMNR ' HHQWH

3 HYWRQQHCE HIDELDV 3WRIWDP 353 1 XFGDU: HDSRQV $ FFHW DQG & RQWRO
8 QWMG 6\BAMY' HSDWW HOMNR * HHQWH

61QJ B, QMJ UDMG 2 SHDARQ3®Q 6,23 (6, &ROMUHOA 3@Q &213/$1
8 QWMG 6\BAMY' HSDUWW HOMNR * HHQWH
6 B $XIXVW

&U SWRIWDSKIF 7HFKQFLDQ
1 DIRCDS HEXUW $ JHQR

6 HOVIMYH & RP SDUR HOMG ,Q RWP DWRQ 6&, &EGDUDOQFH
&HMDQQM®M HFH $ JHCGR

+HDRQ3WIWP 0 HGAD&RXUHU) P ' HYHRSP HQW3 UQNB LHSDUDWRQ 0 HAD
6 FDQQIQJ &RP SXWUDQG 6 Z WWKLQJ 6\ VWP

( DA DQ. RGN

6\DY - XCH

6 SHFIDOQW@I HOFH 6, $ FFHW 3 RJWDP
&HQNDQQMM HQRH $ JHAR

7$/(17. (<+2/( 7. $FFHW3WRIWDP

7(03(67 (QLQHU
86 1DV

&HWAHG 7( 0 3( 67 3WRIHWIRQDO
86 1DV

&2 0 6( & &RXUHUDQG &XWRADQ 7RS 6 HFUHW
1 DIRCDGB HEXUMY $ JHQR

$ GYDQFHG / UH 6 XSSRUAB DUDP HGLF
0 DUHQ' DYIG$GRP 1Q MIDHO/ IFHQH 7WDIQIQY B\ 1 DQR &DUREH 0

0 RELH ,OMOMYH &DIH8 QWO ,&8  3DWDP HAF
0 DUHQ' DYIGSGRP 1Q MIDHO

( PHUHQR DQG' LVDWMUO DQDI HP HQA& HIWAFDWRQ
)(0$
6 \BQ

7DFWFDOO HKILF® , QWAFHSWRQ , QUWAKFVRU
6 XP P VB RIQM DFHZ D\ %65

3RIFH' UYLQ) ,QMXFRU
6 FRWIB FKRRAR * HHOWYH' UMQD

" P IQVKHG/ LJKWOQWWKRRU
6% 6$8(5 ,QF

33&7 : HDSRQV 5 HMOMRQ ,QMKFWRU
6, 6$8(5 ,&F

7DRWFDG6 KRWXQ , QUAKFWRU
6,5 6$8(5 ,G&F
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&RQFHDGBG &DUY ,QUWKFWRU
6, 6$8(5 ,OF

" HHQVLYH 7DFWEV , QUVKFVRU
6, 6$8(5 ,GF

3 MROQWKRRU
6% 6$8(5 ,GF

$ GYDQFHG ,QUKR\RU
6 6$8(5 ,QF

$WPRUHUB 6 1DN
*/28& @

$WPRHUO DQGO JD 8 6 0DUHv
2 ) ORWEHU 6RYV ,(F

$PPRIHUIMRO PP )%
6P : HWRQ

$ WP RIHU 3IMRO3 8 6 1DV
6LDPV

51AHS$ WP RUHU / RQJ 5DQIH6QSHUSLAH 8 6 0 DUQH&RLBY
5 HP IQIVRQ$ WP V &RP SDQ

$WP RUIHU
) DEEUFD G$ WP L3 IHVIR 9/HUHWED

$ WP RUHU
&RV 0 DOXIDAMUQ) &RP SDQ // &

" LYHWIRQDY ' HYIFH ,QMWWXRRU
1 DWRQDOYDRWFDQ IAFHLY $ WRFIDUWRQ

2 & $ HRVROQWWKF\RU
0 DFH 6 HRXUW , QMCDIRQDO

0 DWMU&KHP LFDO  HDSRQV ,QUWKFWRU
0 DFH 6 HRXUW , QMCDIRQDO

6 WDLJ KW( [ SDQGDE®! %DWRQ , QUAXFRU
0 DFH 6 HEXUW , QMIDURQDO

/ RQJ * XQ,QUWKFWRU
6, 6$8(5 ,QF

6 XE 0 DFKIOH* XQ ,QUWKFWRU
6, 6$8(5 ,OF

$ SS®! 7HFKQIFDOS RRUIGIODRU $78&
$ SOl

6 DY

&RXQWIU6 QLSHU, QVWAKR\RU
6, 6$8(5 ,GF

3ROFH ' UYIQ) ,QMXFWRU
%65

0 0 .oy $WP RUHU DG PP
&ROV 0 DOXIDAMUQ) &RP SDQ // &

6 XUYHADQFH & RXQWUS XUYHADQFH 7WDIQLQJ
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8 6 ' HSDUW HONR 6\DAM

$GYDQFH' UYHU7WDIQQ)
8 6 ' HSDUWW HONR 6 \D\W

( YDVIYH' UYIQJ 7WDIQIQ)
8 6 ' HSDUWW HONR 6 \D\W

9HKIF®! &RP P DQGHHUQ) & HWAFDARQ
8 6 ' HSDUW HOAR 6\

9HKLF®! ( VFDSH DQG ( YDVIRQ & HIWAFDWRQ
8 6 ' HSDUW HOAR 6 \D\WM

( [ SDQGDE®I %DRQ , QMAXFRU
$63 ,1& $UWP DP HQM\ WP V DQG 3 URFHGXUHV

( [ SDQGDE®I %DRQ , QMAXFRU
&$&62

35  %DWRQ,QMXRRU
0 RQDGQRAN

$ JUEXOXWDQ( [ SRVIYHV
2P QL MUEXWRQ

$ GYDQFHG $ J UFXOXWD( [ SRVIYHV
2P QL MUEXURQ

3 UHFIMIRQ 0 DUNVP DQWKILS ,
+HANBU . RFK

3 UHFIMIRQ 0 DUNP DQWKIS ,,
+HANBU . RFK

0. * UHQDCGH/ DXQFKHUS WP RUHU
6DFR$WPV

0 DWMUL1 RQ/ HKDCB VHRI ) RUFH , QM\AKFVRU
0 DFH 6 HREXUMY , QMUDMRQDO

0 $ WP RUIHU %0 *
YDA

SMRGBWP RUHU +L3RZHU 00
URZ QQ

5 HYROHUS$ WP RUHU
5XJHU

0 $ WP RUHU [ &DIEHU
6DFR$WPV

0 +% &DIEHU$ WP RUIHU
6DFR$WPV

$ WP RUHU
0,

&RP EDVE LAH$ P RUHU
) DEUTXH 1 DIRQD®!

6: $7 7HDP 7DPWEDOYHDFKIQ]
2P QL MUEXURQ
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%RP E DQG $ WRQ,QYHVW DARQ
8 6 * RYHIP HQW

7DPWED] [ SRVIYH ( QM
7((;

7 DFWFDOYdHDFKILQD
+\ GRPXW

63/$700 ,QMXRRU
3UHFMRQ2 WBDGFH

63/$700 ,QMXRRU
$FRXUDA 6\ WP V

&KHP LEDOD XQMRQV , QUKFRU
" HHQWH 7THAKQRBILHY | QF

&KHP LEDOD XQMRQV , QUMKXFRU
$HIR ' HHQWMH 7THKQRBJIHV

&KHP LFDOD XQMRQV , QUMKXFRU
&$3 6781

&KHP LFDOD XQURQV , QUKFRU
/ DNH ( UH

&KHP LFDOD XQURQV , QMKXFRU
) HGHUDO' DERDRUHV

6WQDQG' IVWDFWRQ' HYLFH ,QUAKFVRU
) HGHUDO' DERIDRUEY

6,& 6 ,QUMXFRU
0 DFH 6 HREXUW , QMUDURCDO

( P HJHQR 5 HVSRQVH YHWWQWAKFRU
0 DFH 6 HREXUW , QMOQDUMRQDO

&RXQMU7HURUWP ,QYHWI DARQV 6P DA% LP V 7UDFLQJ
8 6 * RYHUP HQW

&RXQMU7HURUP ,QYHWM DARQV +XP DQ 5 HP DIQV & RGFWRQV DQG 7HWAQJ
8 6 * RYHUP HQW

&RXQMU7HURUWP ,QYHWI DARQV 3 URFHVWIQJ 0 DWW & DVXDOW
8 6 * RYHUP HQW

&RXQWMU7HURUVP ,QYHWA DARQV 5 HFROWAKFWQJ ' HRQDWRW/ DQG 7,P 1QJ
" HYIFRV
8 6 * RYHWCP HONV

&RXQMU7HURUWP ,QYHWA DWRQV P SIRYHG ( [ SRVLYH' HYLFHV
8 6 * RYHOP HOW

* 6% &RQEIOHUG HUYFLQJ
8 6 * RYHUQP HQMARQADRRU

3WRIHWIRQDQ RFNVP WILQJ
8 6 * RYHLP HOA& ROWDARU

6 DIH 3 HOHADWRQ 2 YHW
8 6 * RYHUOP HOA RQADFRRU

6 DIH 3 HOHWDMRQ &RYHW
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8 6 * RYHIP HOA& ROADFRU

%DQN 9 DXO\B HOHADARQ
8 6 * RYHUP HQA&RQRDARU

6DIHO DQISXOMRQ
8 6 * RYHOP HOA& ROADPRU

6 DIH 6 HYYLFLQJd
8 6 * RYHOP HOM RUDARU

6DIHW ' HSRVIVWAR]
8 6 * RYHOP HOM RWDARU

$ FFHW & RQWRCE\ WMP V
8 6 * RYHLP HON& ROWDARU

$ GYDQFHG %UHDNLQU DQG ( QIMUQ)
8 6 * RYHUP HQA& RQADARU

$XVRP RWYH/ RFNVP WILQJ
8 6 * RYHP HON& ROADARU

&RXQMU, QM@ HOFH %XW @Y, QYHW DARQV

8 6 * RYHIP HOA& ROADFRU

+LIK 6 HEXUW / RFNVP IWLQJ
0 HGHFR 6 HREXUWW / RFNV

+LJK 6 HFXUW / RFNVP IWILQJ
$66$ $% 2<

+LIK 6 HFEXUW / RFNVP IWILQJ
$66%

;. &RP EIQDMWRQ/ RFN
0 DW +DP [GRQ

6 DIH DQG 9 DXOV
0 RveU

6 DiH DQG 9 DXAV
6 DU HQADQG* UHHQBDI

+HFNGU . RFK
$RYH & RXQMUP HDVXURV 7DRWFDQ QAKRRU

$WPRHI03 * 3 863
+HANBU . RFK 869%

03 ,OMXARW &RXUMH ZN
+HANBU . RFK 869%

03 $GYDQFHG &RXWH
+HANBU . RFK 86$%

+HFNBU . RFK

03 +. 5IAHV %HQH®GE KRWXQV 863 $ WP RUHU

+HFNGU . RFK
3 SMRBWPRHU PP

+HENOU . RFK
5DQUHSQDOVY  $UP RIHY 7URXE®! 6 KRR
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0 * IHQDGH/ DXQFKHU$ WP RUHU
) HGHDO DERIDRURY

0 $PRHU PP PP
) HGHUDO' DERIDRURY

$WP RHU - HUFKR SMRO PP
MDHD OB QMUY / V8,0, 7$$6

$WP RHU MDHD LMY ,QGXVWIHY' HVHIN DI ®1 3 DMRO
MDHD 1Oy ,QGMMHV/ W@ .0, 7$$6

$ WP RUHU 8] L6XEP DFKIQH* XQ
MDHD (OB QGMUN/\G .0, 7$$6

$WP RUHU ,0, * DOOS WDX®6 LAH
MDHD OB QMU /\B 0, 7$$6

$WPRHU 0, LHIHY PP / LJIKWD DFKIQH* XQ
MDHD (OB QGMUN/\G .0, 7$$6

6P DQ@$ WP V ([ SHWAD DUINVP DQVKIS 51AH 0 &ROV 5HP
8 QWMG 6 \DWMV $ IU) RUFH

6P D@$ WP V ([ SHIAD DUINVP DQWKLS 3 MMRO&RAV $&3
8 QWMG 6 \D\WMV $ IU) RUFH

PP

6P D@6 WP V ([ SHWD DINVP DQVKLS 5 HYROHU 6P W DQG: HWRQ  6SHFLDO

8 QMG 6 \DAMV $ 1U) RUH

6P D% WP V ([ SHIAD DUINVP DQWKLS 5 HYRQHU 5 XJHU 0 DIQXP

8 QMG 6 \BAMV $ 1U) RUH

6P D% WP V ([ SHIND DUINVP DQVKLS 6 KRWXQ 5HP LIWRQ  * DXJH

8 QMG 6 \BAMV $ 1U) RUH

6P DO WP V ([ SHIND DUINVP DQVKLS 6 KRWXQ 0 RWEHU * DXJH

8 QWG 6 \IWMV $ L) RUFH

6P D@6 WP V ( [ SHIWD DUINVP DQWKIS 5 LAH 0 5HP LQIWRQ
8 QWMG 6 \IWV $1U) RUFH

6P D@ WP V ([ SHUAD DINVP DQVKLS 0 DFKIQH* XQ 0

8 QMG 6 \BAMV $ 1) RUFH

6P D@ WP V ([ SHIWN DINVP DQWKIS 51AH 0 $ 0 D 1Q
8 QWG 6 \\WV $ IU) RUH

6P DQ$ WP V ([ SHWAD DUINVP DQVKIS 0 DFKIQH* XQ 0 %0 *

8 QWMG 6 \D\MV $ IU) RUFH

6P D@6 WP V ( [ SHIAD DUNVP DQVKLS * UHQDGH/ DXQFKHU 0
8 QMG 6 \DAMV $ 1U) RUH

) RUHQVIF 3 KRVRJ LDSK\
( DWW DQ. REN
6\BWILY 1 RYHP EHU

YDVIF $ P 6\ WMP %8 SDW 3 HOHWDMRQ DQG 0 DQAISXMWRQ
8 6 * RYHIP HQW

R

PP

,QMP HGDM $ @P 6\ WMP 9% SDW 3 HOHWDWRQ DQG 0 DQISXOMMRQ

8 6 * RIP HW

$GYDQFHG$ @WP 6\ WMP %6 SDW 3 HOHWDWRQ DQG 0 DQISXOMRQ
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8 6 * RYHIP HQW

$ GREH ( GXFDRU( QU LQHHUQJ ( YDQI HAW3 RWFUSW DQI XDJ H
$GREH

6\DLY

$ GREH ( GXFDWRU 3KRWRVKRS ER® YHWRQV
$GREH

6\DY

$ GREH ( GXFDWRU( YDQJ HIVW3 KRWRVKRS 0DF : IQGRZV 6RDUV ,U[
$GREH

6\BDY

$ CREH 3KRWRVKRS
$GREH

6\BDY

$ CREH 3KRWRVKRS
$GREH

6\DDY

+ RQH\ Z H@6 HUHV / HYHO 0 LQIFRP SX\WU ) LHG 6 HYLFH DQG 5 HSDWU ElW
* &2 6 7RS 6 HFUAWV DUDQW
+RQH ZHO

+LJK 5 HIDELOV 6 RGHUIQ) $ YIRQFV DQG 6 SDFH6\ WMP V
8 QMG 6 \BAMV $ 1U) RUH
6\BLY

| 6XE$ 7I-FKQ.F[H}&HMAFD\ARQ * | HYHO
8 QMG 6 \BAMV $ 1U) RUH
6\BLY

/| 6$&&6 7|—FKQ.F[[I}&I—UAAFDARQ / HYHO 6 XSHY1VRU / HYHO
8 QMG 6 \BAMV $ 1U) RUH
6\BLY

6$&&6 , 90 6HOFWF 7HP L.QDOD DIQWQDQFH DQG 5 HSDIU 0 WMGBI6LR . H\ ERDUG
8 QMG 6 \BAMV $ 1U) RUH

6$&&6 )0 & ) RWP DWD HWDIH&RP SRVHUO DIQWQDQFH DQG 5 HSDIU
®IYHO
8 QUG 6\BAMV $IU)) RUH

( GFWRQFV 0 DIQWMQDQFH 6 XSHUIVRUY DQG/ HDGHY/KLS & HIMFDWRQ ;
/ HYHO
8 QWMG 6 \D\WMV $ IU) RUFH

00 ,&6 ) LGBV 0 DIQMODQFH ) LB DQG' DWEDVH 5 HSDLU
8 QMG 6 IV $ L) RUH
6\DLY

(5 DWW ,QMUOQHWE DIHW ( GXFDARQ & HWAFDM
L6$) (

6D ) HELXDUY

$)6& . ( OFWRQF &RP SXWUDQG 6Z WWKIQJ 6 SHFIDDMW /| 7$&&6
8 QMG 6 \I\WV $ IU) RUFH

6 \BWY

$)6& . ( OFWRQF &RP SXWUDQG 6Z WKIQ) 6 SHFIDDMW /| 7$&&6
8 QMG 6 \I\WV $ IU) RUFH

6 \BWY

$)6& ) ( BPARQE &RP SXWUDQG 6 Z WKLQJ 6 SHFIDDMW  /
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(' 78& 6$88&6

8 QMG 6 \DAMV $ 1) RUH

6\DUY

$)6& ) ( GFWRQF &RP SXWUDQG 6 Z WKIQJ 6 SHFLDOW /

(' 7&& 65 &&6

8 QMG 6 \DAMV $ 1U) RUH

6 DU

$)6& * ( GPWRQEF &RP SXWUDQG 6 Z IWKLQJ 6 SHFLDODAW /| 5&&
/| && 6$&&6

8 QMG 6 \BAMV $ 1U) RUH

6 DU

$)6& * ( OPWRQF &RP SXWUDQG 6 Z IWKLQJ 6 SHFLDDAW /| 5&&
/| && 6$&&6

8 QWG 6 \IWMV $ L) RUFH

6 \BAZY

$)6& +  ( GPWRQF &RP SXWUDQG 6 Z IWKILQJ 6 SHFLDDAW /&

' VSO ( TXIS 6$&&6
8 QWG 6\DWMV $ L) RUFH
6D

$)6& + ( GPWRQF &RP SXWUDQG 6 Z WKIQ) 6SHFIDDW /' * &
VSO ( TXIS 6$&&6
8 QWG 6\ $ IU) RUH

6 \BWDY

$)6& 3 ( GPWRQEF &RP SX\WMUDQG 6Z WKLQJ 6 SHFIDOAW /2 YHWHDV
$XWRYRQ

8 QMG 6 \DAMV $ 1U) RUH

6 \BWDY

$)6& 3 ( GFWRQE &RP SXWUDQG 6 Z WKIQJ 6 SHFIDDAW /2 YHWHDV
$ XWRYRQ

8 QMG 6 \BAMV $ 1U) RUH

6 \BLY

$)6& ( BFWRQIF &RP SXWUDQG 6 Z WKIQJ 7HFKQIFLDQ

8 QMG 6 \BAMV $ 1U) RUH

6 \BLY

$)6& ( BFWRQIF &RP P XQIFDWRQV DQG & SVRJIWDSKIF ( TXISP HQW
6\ VWP V 7HFKQIFLDQ

8 QUMG 6\DMMV $ LU) RUFH

6 \BAZY

$)6& 6 SDFH&RP P XQIFDARQV 6\ VWP V ( TXLSP HOWTHFKQIFLDQ

8 QUMG 6\DMMV $ LU) RUFH

6 \BAWY

$)6& 0 DIQWIQDQFH $ QDO VLY 6 XSHUQWMQGHQW

8 QWMG 6\DMMV $ LU) RUFH

6 \BAZY

?  (GDR

/ RXIMIDQD 7HFK 8 QLYHWW
YDFKHRUR $ WV 9%6XMQHW P DQDIHP HQWZ W D P DIRUIQ H, HEXWYH BIYHO
WRKQRBJ\ BDGHYKLS FRP SXWUSURILDP P 1Q) * 3%

2

* UDGXDWM Z RINVRZ DBV D GXDOGHI UHH 7KLY GOUWHH ZDV\REHDO %$ Z W D P DRUIQ( [ HRXAYH

0 DQDIHP HOADQG D P IQRUIQ 4 XDQIMAYH $ QDOMY 38 RP SBIMIG DOEXWKHVV@+ HDY\ IRFXV RQUHGKFIQ) D
EXVIGHW RSHIDIRQWR D P DWHP DIF P RGHODQG WHQ Z UMY FRP SXWWUSURI UDP VR H WDRWP HDQIQI [XO
DV \R DWMVWQ FRP SB EXVIGHW GAMJIQV P DGH B\ VHQIRUH HEXWHY
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$ PN DQG 6 RAEMAY 4 HDQV/ MW7 XWRU &RP SXWMU/ DE 0 DQDIHU &RP SBAMG 0 %85 & DSWRQH SURVIFW

/ RXIMDQD 7HFK 8 QLYHW W
YHMQHW $ GP IQMIMRQ 0 DCDI HP HQADQG 2 SHIDWRQY & GIFDCB A FKRBJ\
4 XDQMAMYH $ DOMY * 3$

* UDGXDWM Z RUNVRZ DUBV D GXDOGHI UHH 7KLY VHRRQEDY GHIWHHZDVAREHDO 6 1Q&QIFDCB A FKREJ\
ZIW D P IQRUIQ & RXQUHTY 38 RP SBMIG DOEXVWKHVV@E: RP SBMIG RGH IX@ HDUVXSHYIVHG FEIFDO
IQOMOVKIS LRIAMIRQ DVOS$ + RVSIMIO6 KUHYHSRWY RXIMDQD 6 SHFID HG IQWWH FRXQUHEY R YHMUDQY IQD
FOFDCHOYLRQP HOAVERW RQEDVH DQG LQD P HAEDADRIOY Z W D VSHADARFXY R SUHYHQEAYH DQG
IQMYHQIRCDP REDAY 9 ROQAMHURQ YHWMUDQ VXIFLGH SUHYHQIRQ KREEH DG IOMYHQIRQDCP HQBO
KHDGK KRWIRH

$ PV DQG 6 RAFMAV - HDQV/ IMA7XVRU &RP SXWU/ DE 0 DQDIHU 2 GH <HDUS @IF ,QMOWKIS  9$

+ RVSIMUGB KUHYHSRW $

/ RXIVIDQD 7HFK 8 QLYHWW
YOFKHRW' HIWH %oMCHW $ GP IQMIDURQ * 3%

2

) REXVHG RQ EXVIGHW P DQDJ HP HQADGP LQMAIMRQ DQG BIDGHWALS DQG FRXWHV IQYROIQ) TXDQMAYH
DQDOMY 1QZ KIFK FRP SXWMY Z HUH IQVRIHG DQG IQM UDWG 1Q WWH EXVIGHW SURFHW 0 DIRUIQ9BMGHW
$GP IQMUIDVRQ DQG TXDQMIAYH DQDOVY 0 IGRUIQ 4 XDQIMAYH $ QDOVY DQG & RP SXIMUS URILDP P 1Q)
7KHVY DQG 6 HIRU3 URMPWQYRIHG GHVLI Q DQG P SBP HQEMRQR! D P XGMRUH GFDMRQ FRP SXWUM AP
IRUD YIGHR UHQIOARUA R VXFFHWIX@ KDQEB! DOWRUA IXQRIRQY IRUDQ DAQXD0 P LARQ GRBURSHIMRQ

$ PV DQG 6 RAEMAV - HDQV/ MW+ RGRUF XDUG

/ RXIMDQD 7HFK 8 QLYHWW
SWRADWMYV' HIWHH &RP SXWU3 URIWDP P 1QY * 3%

2

$WHQGHG QU KVWDQG Z HHNHQG FOWHY \BNQI HYHY FRP SXYMUSIRIUDP P IQU ) 2575$1 &29@/ 53*
%$6,8& $66(09% (5 TXDQMAMYHDQDOVY DQGV VP V DQDOVY FRXWHY \WWH FRIUH RIHHG

$ AV DQG 6 RAEMAV - HDQV/ MW7 XVRU & RP SXWU/ DE 0 DQDIHU

&RP P XQW &R@UIHRI WH $ LU) RUFH
( GRNMEDO( BPYRQEY DQG&RP P XQEDIRQY ( QIIGHHIY  * 3$

2

$ AIYIWAV DQG 6 RAIEMHV <+ RQRU* XDUG

6 DBP 6\ 8 QLYHWVIW
&RP SX\MUG FIHQFH DQG 6 RI® DUH (| QI ICHHUQ) * 3%

&RUFHOMMRQ RQ &RP SXWUM VWP V (P EHGEHG VA VWP V 2 EMPVR UHQMNG

3WRIWDP P LQJ 0 HKRGY 6 R\ZDUH ( QIIQHHUQ) DQG+ DU D' HMIQIRU( P EHGGHG 6\ WP V ) 3* $
&RP SXWMUB\ VWP V' HVIQ / RIIE 6\ P ERTF/ RIIE DQG5 HDWG VXEMPW

$OR VMG LQJ R KXP DQDQDWP\ DQGEIRBI\ DWKH JIRW A AMP IE P IFIR DQG P REFXQUBIYHY

0 IQRYIQ+ XP DQYURBI\ ) IQH$ WV 3KRRIWDSK! 3KIBVRSK\ &KHP MV

0 ROQVHUDW&R@WIHRI $ W
SKRWRIWDSK\ ) 10H$ WV 3 KRRJIUWDSK\ * 3%

+HDY\ FRGFHQUIMRQ RQWDGMRQDOEDINRRP WA ERKIQ PP 0 HAXP ) RWP DWDQG
/ DUH) RWP DWAB M HV DQG GIMBAP DI Q)

$OR FRQVGHDEG! WDIQQ) 1Q GUDZ IQJ) DQG SKRWJI UDSKIQ) WH KXP DQIRWP DQGAIXUAH

6 HFRQEDY WWXGHV IQ RICBDIQIY R \KH KXP DQ AJXUH DQG IRP - GAWASUHW RSHIMRQ DQG AGH DWW ERRN
ElQaQ]

0 RGO 2 G6\WDP 6 KRYHO
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* HDOURQ6WDP ( QIICH
1HZ ( QM@QG 6 FKRRCRI 3 KRWRJ DSK\
3UIRHWIRQDGB KRRJWDSK\ 3 RMDIVUH ) DWKIRQ ) ICH$ W $ GYHIVIQ)

P P HYAYH HGXFDMRQ 1Q DODVSHAWR SURIHWIRQDCSKRWRI DSK\ IQFGAQ) ERG. GLI MICBKRWRI DSK\ DQG
AP EDVHG SKRRIWDSK\ 6 \MGHG SRUDVUH AQH DW IDVKIRQ DQG Z HAAQ) SKRRJ UDSK\

7\ SIFDQ ®&Z HU6 \WAHV 0 DQDWKH : KHHO* ®XFHWMU+ DUERU * BXFH«

&UWWEO

8 QYHWW RI 0 DWDFKXVHW YRWRQ
&RP SX\MU) RUHQUEY

6 FKRRORI WHO XVHXP RI ) IQOH$ WV
) IQHSW' WDZIQ) 3DIQIQY) 3 KRWIWDSK\ * 3%

2

3 RWA UDGXDWM Z RUN 1Q AQH DWW GLDZ IQJV RN WH KXP DQAJXUH DQGIRWP  Z W D IRFXV Rl DQDWP [FDO
DFFXWDA 3DIQIQY) R HP RIYH SRIDIW XMQJ WDAMRDCP HWRGY 3 KRWJWDSK\ R \WH KXP DQP RYHP HQW
AIXUHDQGIRP  IRBZ Q) \WH IQAXHQFHV DQG SURUMXAHY R 0 D\ EUGIH DQG ( DNQV

& KUMIZH

0 DWDFKXVHW &RUHRI $ W
)ICHSW' DZ1Q) 3DIQIY 3KRRIWDSK\  * 3%

9DURXV XQGHU UDGXDW DQG SR UDGXDWM FRXWHV 1Q FOVVEDOAH DWW
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5 HG/ REWMU3 RW} BDW O RW2 CHIQD6QRZ 6\RWP 5 RFANSRWO $

) IVKHUP DQB\BAWH DWW X

9DWDU&R@IIH
: DUIRUG FKROU3 URWFW

7KH: DUIRUB FKRDU3 URWIPWY D YHMUDQY HGXFDMRQ SURVIFVZ KIEK FROU R! IQMOLYH FOMHY
ZROWKRSV GVRXWIRQY DQGWMRUQ) VHWIRQY

5 HDAQU DQG: UMY & OMWHY UHSTEDWM WH H SHIHQFHY RI SDWFISDUZY IQWR NQGY Rl FOWHY D

KXP DQUV VHP LQDUDQG DQDFDGHP [E Z UMZY FRXWH 3 DMFSDON IRFEXY RQHQIDIIQU Z W WM W DUNGQJ
TXHWIRQV DQG FRP P XQEDIQ [GHDV 1Q GVFXVWIRQ Z M \WHUSHHY DQG IDFXOV. XQEHIABQEQ) \KH

H SHABMRQV Rl FRGBUH GIYHZ WM DQG XMIQ) Z KDVWKH BDUQ\R VIKDSH WHUIGHDV DQG DU XP HON

5 HDAQU DQG: UMY : RUNWKRSV JXIGH MGHON \WURXJ K \WWH UHDGAQU DQG Z UMK AWM LHV FRUH
VAMGHQN DUH H SHRMG \R HQJI DI H LQ RAMGH RN WH FOWURRP - 6 \WGHQW SUDRIFH P HIKRGY IRUBDAEQ)
FKD@®IQIIQ) W[ W CHYHBSIQI WHUIGHDV DQGZ UMY NH. SDWV R DQHWDA

1 RUM 6 KRIH&RP P XQW &R@UH
+XP DQURBI\ 0 IFREIRRI\ 0 RBFXOUYURBI\ YRMFKCRBI\ * 3%

2

$ PUYLMEAV DQG 6 RAEMEV + HDY\ IRFXV RQWXG Q) \KH KXP DQERG. DVWDURXY GYHY R LQFGGH FAIEDO
GIYHDDWP\ SK\VRBJ\ P IFUREIREJ\  DQG UHDWG P HAEDOFRXWHY ([ SBUMRQR DOERGHY P XVFBN
FHO VA VAPV FKHP IFDO DQG HYHY WIQU \WDWP DNHV WH KXP DQERG. Z KDWY 6\XGHG EIRBUI\

P IFREIRBJ\ P RBFXOUEIREJ\ EIRMAKQRBI\  DQG UHDWIG VXEMPWP DINAY/

+DUYDUG 0 HGLFDOB FKRRO
( PHJHQR 0 HAFCH

3 RV UDGXDW P HEFDOADIQIQ) UHJ DUEQ) HP HUHGQR P HAFIGH XQQIQ) \WWH JDP XWURP EX\V RUWRSHGE
IQMUHY FRP SO WDXP D FDUEIDF DQG UHVSILDRY  SHADWEY VHEDMRQ ( &*  EHKDYIRUDGHP HJ HGARY
OEV REVMAUEY DQG UHDWG VXEMPW Z KIEK P LJKWEH VHHQIQ DQ HP HIHGR LRRP RUMDXP D XQIW

1 RUMHDWMLD 8 QLYHIW
(GPNRQEV ( QIGHIQ)  * 3$

3 RWIUDGXDWM &RXWH : RUNRQ\MBIFRP P XQIEDMRQY HQIIGHHUQ)  VZ VRKIQ) Vi VAP \/ HQJ IGHHUKY
WDQVP MRQW VAP V HQIIGHHUQ)  \WMBISKRGH SOQMQIIGHHUQ)  VHP IFRQEXFRUIDEUEDMRQ DQG FRP SXWMU
SURIWDP P 1Y

* RYHUQP HQW6 FKRRO
7THFKQFD XWHMQFH & RXQMUO HDVXUHV

7Z R Z HHNRSHIDRWY FRXWH [Q XVIQ) D VHIHY R FRP SXMUSURIWDP \R FRQWRCD EDQNR! VRIVE DUH GHAGHG
DGRV 1Q REHIMR P ROWRUWH DGR VSHAKP GXUQJ 76 &0 VZ HHSV

7KH JRDCY DV VR SDAMYHD GHMAVDQ. HBIYDURQ R WH QRVH ARRUZ WIQ D JLYHQ EDQG TXIEND IQVHQRY W

DQG SDW WH WL QDOR D KDQG RiI UHFHYHUIRUFEVHUDCDOWY DQG IXWKHUP RQWRUQ). 7DNHQ UDFN VR %N
ZI\W D 1 DMRQDQQUWKP HQW DE9 ,( :  FRXWH VHTHGFH DAD JRYHUQP HQADAQW

1 DARQDCOS WRFIDWRQRI ( P HJHQR\ 0 HAFDO7 HFKQUFLDQV
3+7/6 (PHJHQR 0 HAFQH 3 RMWRQDG HWAFDIRQ
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3UHKRVSMUOY IDXP D/ IH6 XSSRW3+7/ 6 IV UHFRI Q] HG DURXQG WH Z R DV \WH GDAQ) FRQWXIQ)
HGXFDMRQ SURIWDP |RUSUHKRVSIMCHP HIHQR \WDXP D FDUH

3+7/6 IVGHYHBSHG E\ \WWH 1 DMRQDCS WRFIDMRQR! ( P HJHQR 0 HAFDOPHRKQIEIDQV 1Q FRRSHUWRQ Z W
WH $ P HIFDQ&R®UH R 6 XUHRQY &RP P WiH RQ7UDXP D 3+7/ 6 FRXWHV [P SURYH \WH TXDDV Rl WDXP D
FDUH DQG GHFUHDVH P RUDOY

3+7/ 6 SURP RV FUMEDOKIQNQ) DV \WH |RXQEDMRQ IRUSURYIGIQ) TXDOW FDUH W/ EDVHG RQ\WH EHIH
WDWILYHQD JRRGIXQG R NQRZ BIGIH DQG N SUGAIS®V ( 0 6 SURVIGHY DUH FDSDEGIR| P DNQJ HDVRQHG
GHAMRQY UHI DUEQ) SDMHQAFDUA

3+7/6 SIRIWDP VZ DV GHYHBSHG IURP \WH $ GYDQFHG 7UDXP D/ IIH 6 XSSRW$7/ 6 3URIWDP D FRXWH IRU
SK\ VIFIDQV GHYHBSHG E\ \WH $ P HUFDQ&RMUH R 6 XUHRQV &RP P WkH RQ7WDXP D 7KH\ IRGZ \KH
SUGFIS®N R \WDXP D FDUH GHYHBSHG E\ \WH &RP P WiH RQ 7UDXP D 7KH &RP P WkH SURYIGHV \KH P HAIFDO
QUHRIRQ DQG FROMNRYHIAI KWRUKH 3 + 7/ 6 SURIDP

1 DARQDO QVWAKP HOW
( GRARQEY ( QIIQHHUQ)

7KUHH Z HHN UHVIEZ. R VRIE DUH DSSTFDMRQV DQG GUYHY VR IQFOIGH/ DE9,(© YHWIRQ  DQGWHQXMQ)
\KH VRIE DUH \R FRQAJ XUH DQG FRQOURODERIDRY J UDGH \MWHTXISP HQADQG RWHUVAHQUAR HTXISP HQAR
SHURWP FRP SBf DX\RP DG P HDVXUP HONV

$ P HUFDQ + HDUAS WRFLIDWRQ
3$/6 (PHJHQP 0 HAFH 3HADWE $GYDQFHG/ IH 6 XSSRW3 UR HVWIRQDCE: HWAFDURQ

3HADWE $ GYDQFHG/ IIH 6 XSSRW3$/ 6 FHIMAFDURQ FRXWH

7KHJRDCR! WH $ P HUIFDQ -+ HDW$ WRADWRQ 3 HADWE $ GYDGFHG/ [LH 6 XSSRUWWERXWH LV \R DIG WH
HP HUHQR SHADWE KHDGKFDUH SURYIGHULQ GHYHBSIQ) WH NQRZ BIG) H DQG VN GHFHWDL R HARHQ®
DQG HIHAYHD P DQDI H FUMFD® (@IQI DQWV DQG FKIGHQ VXY 1Q 1P SURYHG RXRRP HY

6 N WXI KWGQFOGH UHFRI QUIRQ DQG HP HU HQR WHDW HOAR! QI DQWV DQG FKICUHQ DWIMN IRU
FDUERSX® RQDY DUMAMKH A VP DWF DSSURDFK R SHADWE DWHWP HQAVHIHRIYH UVSILDRY

P DQDU HP HQWGHAEUARQ DQG A GFKURQ] HG FDLERYHWRQ LORDRWHRXV DFFHW DQG AXIG EROV
DGP IQVINDMRQ DQG HIHAYH UAVXVRMMRQ\WDP G\ QP LEV

$ PYIMAV DQG 6 RAFMAY 6 P HIEDQ + HDWS WRADIRQ $+$

$ P HUFDQ + HDUAS WRFLIDWRQ
% 6 +HDGNIFDUH 3 URYIGHU ( P HUHQR 0 HAAGH 3 URHWIRQDGE HWMAFDIRQ

2

7KHY% 6 + HDAMFDUA 3 URVIGHUE RXWH LV G-V GHG R SURYIGH D Z IGH YDUHW R KHDGK FDUH SURHWIRQDY
\KH DELOV \R UHFR) Q] H VHYHIDODH WUHDWMQIQ) HP HIHGAHY SIRYIGH &35 XVHDQ$ (' DQG UHIHYH
FKRNQJ QD VDIH \IP HO DQG HIHAH P DQQHU

1RM , UHSHDWRLY RUD VIP LOUFRXWH DSSUR] [P DO HYHY V[ P ROV 1Q REHUR P DIQIBIQ DQH WHP HD
KUK GIYHCOR SURAFIHGR\  DQG KDYH EHHQ FHWAHG 1Q SUR HVWWIRQDOBIYHCRUKHDGKFDUH BIYHCR: 35 VIGFH
DQG SURUVR WDWAHWAHG DWKH @\ UHVSRQGHUBIYHO

$P HUEDQ-+ HDWY$ WRFIDIRQ + HDIWFDUA 3 WRYL

$ P HUFDQ + HDUAS WRFLIDWRQ
$&/ 6 $GYDQFHG &DUEDF / IIH 6 XSSRWW3 UR HWIRQDCS HWAFDIRQ

2

( P HJHGR FEFDAQMYHQIRQY IRUWH XU HQANHDWW HOAR! FDUEIDF DUMAWIDQG RKHUQH WUHDWMQQ)

P HGAFDOHP HUHGQFHY DV Z HODV \WH NORZ BIG) H DG WO \R GHSE \WRVH IQMYHQIRQY + LI KO KW \WH
IP SRUDGFH R \WDP G QDP LFV DQG FRP P XQFDMRQ A VWP VR FDUH DQG LP P HGAIDWM SRWIFDUEIDF DUBMY
FDUH ,WDOR FRYHY DILZ D\ P DQRI HP HQADQG UHDWIG SKDUP DFREJ\
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$PHIFDQ5 HG&WRW &35 $( ' IRUKH3 WRH«

$P HUFDQ 5 HG & RW

(PHJHP 5HVSRQH ) IWVBIG &35 DQG( P HJHQR 0 HAFQH 3 URIHVWIRQDGE HUMAFDIRQ

7KVZDVD  KRXUFRXUH GHVL GHG IRUMDIQIQ) AWAMBHVSRQGHY \WH FRP SUHKHQUYH FRXWH IRGRZ HG \WH
86" 27 ) 1M HVSRQGHUL DURQDCB \BQEDLG & XUWEXGP DQG P HHW ( && * XIGHIHY

. H FROMOADU-DV IQFOGHG ) IS 1G I RUIQMUY DQG VXGEHQ I@HWHY &DUER 3X® RQDY 5 HVXVAMAMRQ

RQ$GXWV &KIGUHQ DQG,QDQNV $XVRP DG H \MCDOGHAEUMNRQ 3 UHYHQUQ GYHDVHWDQVWP MMRQ

EGRG ERH SDWRIHQY 8 VIQJ EDVIE DQG VXSSP HQICR] \ JHQ EUHDMIQ) GHYIEHY 6 SICDAQMY

P DQDIHP HQMO XVF®! ERQH DQG RIQAQMUHY 6 SHADAFROUGHIMRQY | RUVHQRY DQG FKIGUHQ & UMFDO

IQAGHQNANHW GHEUHAQ). + HDAM\ @HVMBIIBY ( P HUHQR FKIGELW 0 HMUHG GRVH IGKDBLY ( SL3HQY

7KLV Z DV D UHSHDWG FOW \WDVWZ DV \BNHQ\R BHQHZ P\ SHURGE' 2 7 ) WA HVSRQEHUUH FHWAFDIRQ
UHSHDWG\ HDUD VIGFH DQGZ DV XVHG R VXSS®P HOWP\ &/ 6 W@

$P HIFDQ5 HG&WRW 2 [\ JHQ$ GP QMR $P HIFDQ5 HG&WRW  ( SIGHSKUCH $X\R , QW

$P HUEDQS5 HG&RW ) XQGx $P HUEDQS5 HG&RW  %BR«

$ P HUFDQ KHDUAS WRFIDWRQ
153 1 HR 1 DWC HVXVFMIMRQ 3 LRJWDP - 3 URIHVIRQDOE HWAFDIRQ

2

7KLY FRXUH IV R \WDFK DQ HYIGHQRH EDVHG DSSURDFK W UHVXVFMIMRQ Rl \WH QHZ ERWQ

7KH FDXVHV SUHYHQIRQ DQG P DQDI HP HOAR! P LG5\ VHYHUH GHRQDUBCADVSK) [ 1D DUH FDUHX@® H SDIGHG VR
WDVWKHDEK SURHWIRQDY P D\ GHYHES RSWP DONQRZ BIG) H DQG WN@IQ UHVXVAMIMRQ

7KH 1 HRQDBICS HVXVEMIMRQ 3 URJUDP 1V DQ HGXFDMRGDOSURI WP \WDVQRGXFHV \WH FRQFHSW DQG EDVIE
WNQ@ Rl GHRODBOHVXVRMMRQ

"+6)(0$ (P HJIHQR 0 DQDIHP HQWQWANWM
3' 6 (PHJHQR DQG' VDVMUO DQDIHP HQW3 UR HWIRGDCE: HWMAFDURQ

7KHYHY AWM 680 VSHRDOANQ WH Z RUG \R FRP SGM KLY KLIK® FRYHWMG DQG SUHAWI IRXY SURIWDP DQG
R UHFHYH3' 6 FHWAFDUIRQE\ ) (0 $

-

6 1' 06 1DMRQDO VDVMUO HAFDGB « 6 6SHADOL HHGV 3 OQUQ) & ROMGHIMRG
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6 $ QMRGXPIRQ\R + D] « 6 QURGXAIRQ\R &RQM 6 1DIRQDG HVSRQMH «
6(( 025(

"+6)(0$ (P HJIHQR 0 DQDIHP HQWQWANWM ‘
&6 ,QAIGHOA&.RP P DQG 6\ VIMP |, QURGXAIRY 3 URIHMIRQDCS: HWAFDURQ

2

&6  QURGXPIRQ R WH , GFIGHQA&.RP P DQG 6\ WP IQNRGXFHV \WWH , QFIGHOA&RP P DQG6\ VWMP &6
DQG SURYIGHV WH IRXQEDMRQ IRUKLI KHUBIYHQ &6 \WDIQQ)

7K1V FRXUH GHVFUEHY WH KIMRY 1 HDWUHV DQG SUGRIS®N DQG RU DG DMRCDOMKPMUA R \WH , GAIGHQW
&RP P DQG6\ WP WDOR H SOIQV WH UHDMRQUKIS EHEITHHQ, &6 DQG\WH 1 DMRQDQQRIGHVD DQDIHP HOW
6\VWMP 1,06

7KH (P HJHGR 0 DQDIHP HQVQAMAM GHYHBSHG W, &6 FRXWHY FREDERIDIYHD Z W 1 DIRQDQ  IGAUA
&RRUBQDIG) * BRXS 1: &* 8 6 ' HSDUWW HQMR $IUEXTMUH 8 QWG 6 \IAMY ) [LH $ GP IQMIDMRQY
1 DIRQDO) 1UH 3 WRIWDP V/ 94DQFK

-

&6 &HWAFDUWRQE\ WH & RP P RQZ HDON R« 6 -+ HDAN & DUH & HWAFDIRQE\ ) (0 $

o
+85 + XUWEDQH ( P HUH

"+6)(0$ (PHJIHY 0 DQDIHP HONOQWXWM
&6 &6 IRUG LQIBI 5 HVRXUFHY DQG, QUIDCS FURQ, GFIGHQW 3 LRIMVWRGDCS: HWAFDMIRQ

2

&6 IVGEMIGQHG R HODEGI SHYRQQHOR RSHUIDM HAFHQ® GXUQ) DQ LGRCHNRUHYHQWZ WMIQ WH
FIGHOARP PDQG6\WMP &6 &6  SURYIGHV WDIQQ RQ DQG UHVRXUAHV IRUSHWRQQHCZ KR DUH
@HO VR DAXP HD VXSHYIVRY SRVMRQZ MKIQ\KH &6

7KH (P HIHGR 0 DQDIHP HQVQAMAM GHYHBSHG &6 W &6 FRXWHY FRIDERIDIYHO Z W 1 DARGDO
© ICAH&RRUEBICDIY * IRXS 1: &* 8 6 ' HSDUW HQAR $JUEXTMUH 8 QWMG 6 \IAM ) IUH $ GP LQMIIMIRQV
1 DIRQDO) 1UH 3 WRIWDP V/ 94DQFK

3UP DY $XAHYH 3HYRQV IQVROHG Z W HP HIHQA SDQQQ) UAVSRQUH RUBHFRYHY HIRW

1,06 &RP SIQFH 7KV FRXUWHIV1,0 6 FRP SIDQNDQGP HHWWH 1,0 6 %DVHIH 7WDIQAQ) UHTXIUHP HOV
IRY,

-]

&6 &HWAFDIRQE\ \WH &RP P R HDAK R 6 6SHADQ YHQW &RQIIHQR 3DQAQ) ke

BV 777 QON-GOFRP IQNP HP DMQRD




-IPH/$\WMORQ / INGQ

'+6) (0% (P HJIHQR 0 DQDJHP HQNQUAXWM

&6 QMPHADM,&6 IRY( [ SDQAQ) ,GAGHQN (0, &RXWH 1 XP EHU* 3 RHWIRQDO
&HWAFDIRQ
) (0$ UFRP P HQGV \KDWDTP 1G BIYHCP DQDI HP HQMBHWRQQHOKRXG\INH &6 7KH FRXWH P DMUDO

IV VSHFIAF \R SHYRQQHY KR Z LOEH VHYIQ [Q\WH IRGZ Q) SRUMRQY FRP P DG\ VHRAURQ FKIHY AN
WDP BDGHY BN IRUFH BDGHY XQWBDGHY QAYIMRQJURXS VXSHYIVRY EUDQRK GUHRARY DQG P XQY
DIHGA FRRUECDIROV VWP HP HUHQR RSHIDWRQY FHOMUMBH ) HGHDO6 \IAM \MUMRY \MEDCRUGFDO
DIHGR RU DY} DMRQ MUVGIEMRQ UAVHLYH \KH U KVWR P DNH WH AQDOGHAMRQ DV R Z KR VKRX@ FRP SBAM
KLY FRXOH

$SSIRYHG &6  GIVHOMIQQ) Z KIFK IGFOGHG WH FROMQADQG REMPIYHY WIMMG IQ\KH 1,0 6 1 DARQDO
6\BQEDUG & XWEXOP 7WDIQQ) ' HYHESP HQN XIGDQRH

,&6 6\BIAQ) DQG RU DY) DIRQWR IGFOGH UHSRUY DQG Z RINQ) BHDMRQVKISV DQG IQIRWP DIRQ ARZ
7WDQMHUR &RP P DQG 8 QAHG &RP P DQG IXQRIRQY 1Q D P XAMUMGFMRCDARUP XGVDIHGR IGFAIGHQW, &6
IRWP V 5 HVRXUFH 0 DQDUHP HOW, QMIDIHR P MRQ SDQQQ) DQG SURFXUHP HOW

i

,&6 &HWAFDIRQE\ \WH & RP P RZ HDAK! Re ,6 + D] DIERXV 0 DWUD® IRUO HAIFDCB HYA«

"+6)(0$ (P HJIHQR 0 DQDIHP HQWQWAXWM
&6 $GYDQFHG &6 &RP P DQGDQG* HQHIDGB\BIE &RP SB[ ,QAGHQN ( 0, &RXWH 1 XP EHU
* 3 IRHVWIRQDGE HWAFDIRQ

2

) (0 $ UBFRP P HQGV \WDWDOFRP P DQG DQG J HGHDOABI SHYRQGHOKRXG\INH &6 7KH FRXUH
P DWUDAY VSHAAF \R SHYRQQH KR Z LOEH VHYIQ) IQWWH IRTXZ Q) SRUMRQY FRP P DQG RUJHQHIDOABI|
IQDQ,&6 RU D) DIRQ VHBIPWEHSDUW HQMKHDGY Z M P XAVDIHGR FRRUBCDIRO WP UHVSROUEIDIAY
DUHD FRP P DQGHY HP HUHGQR P DQDIHY DQGP XGVDIHQR FRREGMRQ VWP HP HIHQR RSHUDMRQY
FHQMUP DQDIHY ) HGHIDO6 \BAM WUMRY  WEDCRUGFDODI HQR RU D) DURQ MUVGIFWRQ UHVHYH WH W KW
R P DNH WH ACDOGHAMRQ DV \R Z KR VKRX@ FRP SBAM WLV FRXWH

$SSIRYHG &6 GIVHOMIQQ) KDV EHHQ GHYHBSHG E\ \WWH 8 QWG 6\ ) ILH $ CP IQMIDMRQ 86) $
WH ( P HJHGR 0 DQDIHP HOVQAMAM (0, WH1DMRQDQ IGDQG&RREQQ * IRXS 1: &* DVZHD
DV RWHU) HGHUDQ RYHUGP HQADI HGFHY 7 KHVH RU DQI) DARQY KDYH IQFGIGHG WH FRQMOADQG REMIPIYHY
RXVIHG IQWH 1,0 6 1 DURQDCB \BQEDUG & XWEXGP 7WDIQQ) * HYHEBSP HQW XIGDQFH GDWG 0 DUFK

1QWH WDIQIQ)

&6 & HWAFDURQE\ \KH & RP P RQZ HDAK R«

"+6)(0$ (P HJIHQR 0 DQDIHP HQWQWANWM
3UCFISBVR ( P HJHQR 0 DQDIHP HOW3 URIHWIRCDGE HWAFDURQ

8 QEHIADQAEQ) \WH IXQEDP HQBCSUGRSEN DQG SUDRWFHY Rl HP HUHQR P DQDIHP HOABURYIGHY D

IUDP HZ RUN IRUWH [ XUMUH SURIHVWRQDQ) URZ \K R HYHY HP HUHQR P DQDIHUDQG UAVSRQGHU 7KLY KRXU
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I1S-809 Emergency Search and Rescue IS-230 Principles of Emergency Management
Cisco
DOCSIS Systems Engineering, Electronics Engineering
1999 — 1999

In depth component, operating system and firmware examination of all major commercially available
broadband cable modems, plus comprehensive analysis of the raw DOCIS broadband signal on the
cable system, and methods of effectively and efficiently decoding data present on a shared link, remotely
reprogramming the cable modems, ensuring security, and limiting cable modem box tampering or
hacking.

CIsSCco
Electronics Engineering and Computer Programming, DOCSIS Cable Modems
1997 — 1997

Intense government sponsored electronics engineering course of the hardware involved in all emerging
DOCIS cable modems, the (then) new DOCSIS Standard, the proposed encryption and key management
system and the internal mechanisms by which each cable box as used to provide high speed data
service. In depth examination of the "CISCO" way broadband cable service.

DHS/FEMA - Emergency Management Institute
Emergency Planning, Professional Certification
2008 — 2008

Being able to use all the basic elements of the planning process gives emergency managers, planners
and other stakeholders a basis for working together to shape the community’s disaster response to all
types of hazards and problems.

This course is designed to prepare planners to use the standard terminology and concepts of a properly
structured Emergency Operations Plan in the following areas: The planning process, Hazard analysis,
The basic Emergency Operations Plan (EOP), Annexes and appendices, Implementing instructions

IS-706 NIMS Intra-State Mutual Aid and Intro... IS-235 Emergency Planning

DHS/FEMA - Emergency Management Institute
Effective Communication, Professional Certification
2008 — 2008

Being able to communicate effectively is a necessary and vital part of the job of every emergency
manager, planner, and responder. This 16 hour course is designed to improve emergency and disaster
communication skills. It addresses:

Basic communication skills, How to communicate in an emergency or disaster, How to identify
community-specific emergency communication issues, Using technology as a communication tool during

a disaster, Effective oral communication. How to prepare an oral presentation during an emergency
situation.

Kl

1S-242 Effective Communications
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DHS/FEMA - Emergency Management Institute
Decision Making and Problem Solving, Professional Certification
2008 — 2008

Being able to make decisions and solve problems effectively during a disaster is a necessary and vital
part of the job for every emergency manager, planner, and responder. This 8 hour course is designed to
improve decision-making skills under difficult conditions. It addresses: The decision-making process,
Decision-making styles, Attributes of an effective decision maker, Ethical decision making and problem
solving

I1S-241 Decision Making and Problems Solving

DHS/FEMA - Emergency Management Institute
Leadership and Influence, Professional Certification

2008 - 2008

Being able to lead others during emergencies — to motivate them to commit their energies and expertise
to achieving the shared mission and goals of the emergency management system — is a necessary part
of the job for every emergency manager, planner and responder. This 16 hour course is designed to
improve leadership and influence skills. It addresses: Leadership from within, How to facilitate change,
How to build and rebuild trust, Using personal influence and political savvy, Fostering an environment for
leadership development.

1S-240 Leadership and Influence

DHS/FEMA - Emergency Management Institute
Developing and Managing Volunteers, Professional Certification
2008 — 2008

This course is for emergency managers and related professionals working with all types of volunteers
and coordinating with voluntary agencies. The 16 hour course provides procedures and tools for building
and working with voluntary organizations during disasters and emergencies. Topics include: Benefits and
challenges of using volunteers, Building a volunteer program, Writing job descriptions, Developing
volunteers through recruitment, placement, training, supervision and evaluation, Coordinating with
voluntary agencies and community-based organizations, Special issues including spontaneous
volunteers, liability, and stress

I1S-244 Developing and Managing Volunteers

DHS/FEMA - Emergency Management Institute
Exercise Design, Professional Certification
2008 — 2008

Emergency managers, emergency services personnel, and individuals who are part of the emergency
preparedness and response communities at all levels need to be able to use the fundamentals of
exercise simulation and design as an integrated system of resources and capabilities. This 24 hour
course is designed to develop their exercising skills in the following areas: Comprehensive emergency
and disaster exercise program, The emergency and disaster exercise process, Emergency and disaster
exercise design steps. Tabletop, Functional, and Full-scale emergency and disaster exercises, Exercise
evaluation, Exercise enhancements, Designing a Functional exercise
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FEMA
EOC, Emergency Operations Center Management and Operations, Professional Certification

2008 — 2008

This course examined the role, design, and functions of Emergency Operations Centers (EOC) and their
relationships as components of a multi-agency coordination system. The course provided training about
staffing and organization, information, systems, communications and equipment needs at the EOC;
activating and deactivating the EOC; EOC operations; and EOC testing, emergency communications,
training and exercising.

The course used activities and case studies about Emergency Operations Centers and multi-agency
coordination systems at the local, State and Federal levels of government.

Emergency Operations Center (EOC) Management is the capability to provide multi-agency coordination
(MAC) for incident management by activating and operating an EOC for a pre-planned or no-notice
event.

Activities and Societies: EOC management includes EOC activation, notification, staffing, and
deactivation; management, direction, control, and coordination of response and recovery activities;
coordination of efforts among neighboring governments at each level and among local, regional, State,
and Federal EOCs; coordination public information and warning; and maintenance of the information and
communication necessary for coordinating response and recovery activities.

1S-288 Role of Voluntary Agencies in Emerge... 1S-302 Modular Emergency Radiological Tran...

Private School
Emergency Care and Transportation of the Sick and Injured, A

2008 — 2008

Introduction to Emergency Medical Care, Medical, Legal, and Ethical Issues, The Human Body, Baseline
Vital Signs and SAMPLE History, Lifting and Moving Patients, Airway, Patient Assessment,
Communications and Documentation, General Pharmacology Respiratory, Cardiovascular, and
Neurologic Emergencies, The Acute Abdomen, Diabetic Emergencies, Allergic Reactions and
Envenomations, Substance Abuse and Poisoning, Environmental Emergencies, Behavioral
Emergencies, Obstetric and Gynecologic Emergencies, Kinematics of Trauma, Bleeding Shock, Soft-
Tissue Injuries, Eye Injuries, Face and Throat Injuries Chest Injuries, Abdomen and Genitalia Injuries,
Musculoskeletal Care, Head and Spine Injuries, Pediatric Emergencies, Geriatric Emergencies,
Assessment and Management, Ambulance Operations, Gaining Access, Special Operations, Response
to Terrorism and Weapons of Mass Destruction, ALS Techniques, Advanced Airway Management,
Intravenous Therapy, Cardiac Monitoring

American Red Cross
Volunteer Instructor, Emergency Medicine, Professional Certification
2007 — 2008

Series of courses, and refresher courses, leading up to becoming fully certified as a volunteer American
Red Cross instructor, and becoming an Authorized Provider to teach Red Cross curriculum in First Aid,
CPR, AED, Oxygen use, and related subjects to lay responders, professional rescuers (police, fire,
EMS), and to health care workers.

Activities and Societies: Granite Island Group is an Authorized Provider of CPR, First Aid, and related
Red Cross courses, and all courses are taught so that the students develop an extremely high level of
knowledge and proficiency.
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American Red Cross - CPR/AED - Adult

DHS/FEMA - Emergency Management Institute
Incident Command System, Incident and Emergency Management
2006 — 2008

The very first TSCM specialist in the world to become fully NIMS (National Incident Management System)
and ICS (Incident Command System) trained. ICS Certified at all levels for single resources and
specialized strike teams (ICS-100); intermediate (ICS-200) or expanding incidents (ICS-300), and for
extremely large and extremely complex expanding incidents (ICS-400).

Also,
1S-800.b National Response Framework, An Introduction

IS-100.HC Introduction to the Incident Command System for Health-care/Hospitals
IS-200.HC Applying ICS to Health-care Organizations, Single Resources and Initial Action Incidents

Over 50 additional FEMA courses.

Analog Devices
Blackfin, Electronics Engineering
2007 — 2007

System development and programming with the Analog Devices high performance Blackfin processor
family

Engineering course that is designed to systematically teach how to use the Blackfin processor to its
fullest potential.

Emphasis is placed on understanding the steps required to create an efficient Blackfin CPU based
system in the way that Analog Devices had intended the processor to be used.

The VisualDSP++ IDDE covered in detail, including topics on projects and project configuration, the build
process, and debug features. Tools based optimizations including compiler and linker optimization are
covered. Architecture topics covered include loop/branch optimization and interrupt handling, L1 Memory
configuration (ie L1 SRAM and Cache), specialized instructions including the quad 8-bit Video ALU
operations, and DMA operation between peripherals and memory, as well as from memory to memory.

Research Electronics International, LLC
TSCM, Technical Surveillance Counter Measures
2007 — 2007

Nine days of Advanced TSCM equipment specific training, heavy focus on performing TSCM on
Telephone Methods and Procedures.

Mostly focused on the REI TALAN telephone analyzer, which at this point in time was still a pretty flakey
unit, that often stopped lab time or practical exercises when they would crash or flip out for no apparent
reason.

DHS/FEMA - Emergency Management Institute
IS-1900, National Disaster Medical Services (NDMS) Federal Coordinating Center Operations
Course

2006 — 2006

Course provides training to address the needs of Federal Coordinating Centers (FCCs) in the event of a
large scale national medical disaster.

The purpose of this course is to: Provide the training necessary to ensure all Federal Coordinating
Centers as being proficient to perform their duties. Provide flexible training for Federal Coordinating
Centers which will not sacrifice training quality or standards. Provide a forum for Federal Coordinating
Center development through individual participation. Acclimate Federal Coordinating Centers to function
during incidents of national significance. Acclimate Federal Coordinating Centers to function in support of
Department of Defense operations.

The primary audience of this NDMS Operations Course are Federal Coordinating Centers Directors as
well as FCC Coordinators and staff. Secondary audiences include others who support NDMS patient
movement and definitive care components.

National Instruments
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Electronics Engineering
2006 — 2006

Two week update course for LabVIEW version 8.2.

Research Electronics International, LLC
TSCM, Technical Surveillance Counter Measures
2006 — 2006

Advanced TSCM equipment specific training, heavy focus on RF Methods and Procedures.

Mostly on the REl OSCOR OSC-5000 with and without the microwave downconvertors, and CPM-700.

Research Electronics International, LLC
TSCM, Technical Surveillance Counter Measures
2004 — 2004

Factory TSCM equipment training.

Primarily the REI CPM-700 in several varieties, OSC-5000 with and without the microwave down
convertor, the NJE-4000 ORION NLJD, and CMA-100 Audio Amplifier.

A lot of experience finding the plethora of illegal bugging devices that the school maintained in various
concealments and hiding places.

Advanced Micro Devices, Inc.
x86, Athlon 64 and AMD Opteron Design and Programming
2003 - 2003

Hardware design course, coupled with programming the chips in assembler language.

These courses were AMD "design in" sessions using the Athlon and Opteron as a FFT engine to convert
the RF spectrum (frequency domain) into datasets for analysis of a variety of signals.

Virginia State Police Academy
Investigation of Cons, Scams, and Crooked Carnival Games

Virginia State Police Academy
Advanced Workshop on Interrogation

Analog Devices
ADSP-2106x, Electronics Engineering
2003 — 2003

Update on the Analog Devices ADSP-2106x series of DSPs signal processing microcomputers for use as
a pre-processor of signals and development of DSP to CISC interfacing.

Avaya
Telecommunications
2003 — 2003

Course on the design, installation, configuation, and administration of the Avaya Media Gateways and
instruments.

Government School
Emergency Medicine Refresher
2002 — 2002

This was a 160 hour course regarding trauma level emergency room medicine, involving extremely
injured patients brought to the field hospital in a combat environment.

Involved 80 hours of classroom instructions and labs, followed by 80 hours of observational time in
multiple types of trauma units.

U.S. Government
CLS - Combat Lifesaver, Emergency Medicine
2002 — 2002

The combat lifesaver (CLS) is a team member trained to provide immediate emergency care. Each field
team must have at least one member trained to be a combat lifesaver.

On the battlefield or in hostile zones, the ability of trained medical personnel to provide immediate, far
forward care is limited. Immediate far-forward first aid is essential on a widely dispersed and fluid
battlefield to prevent soldiers and civilian contractors from dying of wounds.
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Medical personnel may not be able to reach all wounded operators at all points on the battlefield in a
timely manner. The CLS is usually a nonmedical person specially trained to provide advanced first aid
and immediate lifesaving procedures beyond the level of self-aid or buddy aid.

The CLS is not intended to take the place of medical personnel, but to slow deterioration of the wounded
until medical personnel arrive. Functioning as a CLS is a secondary mission undertaken only when the
tactical situation permits.

U.S. Government
CT/MRI Refresher, Emergency Medicine
2002 — 2002

Course on ordering and reading the CT and MRI images of trauma patients, plus the logistics of setting
up a field portable system, and getting a trauma patient quickly into and out of a CT/MRI scanner.

Heavy emphasis on "wet reading" of the STAT scans, and using software tools to rapidly triage combat
injured patient in a quasi-tactical hospital environment.

Yale University School of Medicine
EKG Refresher, Emergency Medicine - Cardiology
2002 — 2002

Ninety six hour, crash course on using recently developed EKG systems for use in forward tactical
situations, and in battlefield staging areas and hospitals.

The course included 24 hours of actual machine instruction and classroon practicum, followed by 24
hours of supervised clinical internship, then 32 hours of determining both common and complex
arrhythmias, with 16 hours of supervised internship beyond that in a clinical environment.

Virginia State Police Academy
Fanatic Mentality and Occult Investigations

Virginia State Police Academy
Personality Profiling/Crime Scene Assessment

Agilent Technologies
PSA, Electronics Engineering
2000 - 2000

Comprehensive course on the PSA spectrum analyzer including use, repair, and calibration. Special
emphasis on programming for remote instrument control, and setting up testing masks, templates, and
macro's for automated testing with ultra-high performance laboratory equipment.

Private
TSCM, Technical Surveillance Counter Measures
2000 — 2000

Short one week course provided by a company who manufactured and marketed very low end spy-shop
toys, and how they use flash, sizzle, hype, and deceit to perform what they consider to be sweeps. Really
learned nothing of value in the course, other then how so many spy-shop get away with their illicit
business so well.

National Instruments
Electronics Engineering
1999 — 1999

Ten day course on LabVIEW Real-Time, with a heavy emphasis on control Watkins-Johnson equipment
and high speed digitizers.

Private School
Black Bag, Technical Intelligence Operations
1999 — 1999

Course focusing strictly on sophisticated telephone eavesdropping methods, and the TSCM measures
that can be used to detect each of them. Heavy study of the essential phone circuits and subtle
modifications which can be made to either the instrument or the transmission path to exploit either for
technical eavesdropping.
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Jarvis International Intelligence - Technical Int...

Private School
X-Ray Tech., Industrial 3-D X-Ray Tomography
1999 — 1999

Long course on the industrial use of X-Ray imaging equipment to detect extremely tiny, and often
microscopic anomalies inside something being tested.

High emphasis on using the equipment to create 3-D images of a near microscopic item being imaged,
and optimizing equipment to obtain the maximum clarity of details.

Also, trained of reverse engineering of circuit boards, components, and development of schematics
based solely on the analysis of X-Ray plates and data files, and the analysis of cryptographic devices
and systems through X-Ray based micro-tomography.

Research Electronics International, LLC
TSCM

1999 — 1999

Course on the REI ORION NLJD, and REI OSC-5000, both of which were fairly new products (and not
yet widely accepted).

Taught in their small conference room as their had no actual training facility, and no training staff at the
time. | was one of their very first students.

Sony/Tektronix
RTSA, Electronics Engineering
1999 — 1999

Programming, Service, and Calibration courses on the Sony/Tektronix 3066 and 3086 Microwave Real
Time Spectrum Analyzer.

Led to the purchasing and then transplanting of two fully configured 3086 systems with option 1S into
customized suitcases with panel mounts for use as TSCM instruments. This became the very first RTSA
used by any TSCM or bug sweep firm on a regular basis.

Hewlett-Packard
HP4407/ESA, Electronics Engineering
1998 — 1998

Programming, Service, and Calibration courses on the Hewlett-Packard HP4403, HP4407 and ESA
series of Spectrum Analyzers.

Watkins-Johnson/Condor Systems
WJ-32320, Coyote - Operation, Maintenance, Service, and Programming
1998 — 1998

Training of an early version of the WJ-32320 (Coyote) mobile networked ELINT/ESM DF and training
system as it applies to mobile and in-motion TSCM platforms.

The WJ-32320 was a truck-mobile, self-deploying 0.5 to 18+ GHz ELINT/ESM system with a high
probability of intercept threat-warning broadband IFM receiver. It has an omnidirectional and monopulse
instantaneous direction-finding antenna subsystem, a high-sensitivity and precision analysis
superheterodyne subsystem, and a high-gain spinning direction-finding antenna subsystem.

Capabilities include: extended pulse and waveform analysis; emitter AOA determination,
parameterisation, library identification and analysis; emitter geolocation and tracking with integrated GPS,
compass and colour mapping; digital recording of signal data, maps, logging, reports and mission
scenarios; digital simulation of emitters for multi-emitter/multiplatform/multi-operator training and RF
simulation of emitters for training and testing.

Electro-Metrics
Electronics Engineering
1996 — 1998

Careful hands-on study of the operation, programming, and use of the EM series of analyzers, switching
systems, preselectors, preamplifiers, turntables, towers, probes and antenna for laboratory and test
range evaluation of cryptographic devices and classified systems to detect signal, data, or cipher
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leakage. This was a follow-on and update to the courses | had taken in 1986 and 1991.

Analog Devices

$' 63 [ ( GRRQEY ( QICHHIQ]
1997 — 1997

"Design in" course for the Analog Devices ADSP-2106x series of DSPs signal processing
microcomputers, with an focus on development of Electronic Warfare, SIGINT platforms, and Software
Defined Radios. Included both hardware design, and software development.

Virginia State Police Academy
,QMHVIWI DIRQ R 6 H XDGBEXVH ' HYHESP HQW \ QDP IFV DQG 3 IRABN

Massachusetts State Police Academy

&UP IQDQQMYIEZ. DQG, QMUR] DIRQ
1997 — 1997

Course to refine the eliciting of information from a cooperative or uncooperative subject in a major
criminal or felony case though the use of subtle psychological conditions, controls, manipulations, and
exploitations.

Course also involved the methods to "read" the facial gestures, physical mannerisms, behaviors, and
statements to provide leads towards actual facts versus fabricated information.

Exposure to the interviewing and interrogation of serial killers, arsonists, mass murders, murderers,
rapists, and child molesters. Training on the interviewing of the mentally ill, or people pretending to be
mentally ill, and the interviewing and interrogation of both sociopaths and psychopaths.

]

Certificate - Criminal Interview and Intelligence

Morrow Technologies

( GRRQEV ( QIICHHIQY
1997 — 1997

Engineering and computer programming course for the V9085 (8.5 GHz) and V9054 (1.6 Ghz) VXI -
Based Spectrum Analyzers, and MU-8000 VXI Communications Decoder.

Studied instrument control via C programming libraries, LabView, and other Graphical User Interfaces.

Private School

YDFNYD)  7HFKQEDQ QM HQFH 2 SHIURQY
1997 — 1997

Four week (320 hours), Black Bag and Surveillance Operations Course taught by ex-government
operators to private espionage students. Heavy emphasis on covert photography and video, bugging,
and wiretapping. Moderate teaching of vehicle surveillance. Heavy emphasis in physical surveillance and
tracking of targets both via vehicle based options and while on foot using both large team operations, and
small one-on-one details.

Private School
( [ HEXWWYH 3 LRIMAIRQ
1997 — 1997

Four week (320 hours), Executive Protection Course taught by ex-government operators to high profile
private security and corporate protection details. Heavy emphasis on offensive and defense driving,
motorcade operations, bomb detection, firearms, first aid, martial arts, and related subjects.

A moderate amount of introductory TSCM was taught, but more of what can be performed in a matter of
minutes as opposed to real sweeps which take days.

Watkins-Johnson
- , QGHSHQGHQAR RIBIPMRQ ( TXISP HQW,&(  7DRWFDAD DQ SDFN' ) 6\ VAP
1997 — 1997

Operations, field service, maintenance, and programming of small, highly deployable man-pack based
signals intelligence system. Training in rapid deployment of antenna, covert set up of listening post, and
network communications of collected intelligence to SIGINT analyst.
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My prime focus in this course was to learn to successfully interface the ICE into another system being
developed for the U.S. Government, with a heavy focus on software development for Signals Intelligence,
COMINT, and TSCM along with networking these units together to provide highly covert coverage of an
area.

Included both assembly level and component level field repair of the WJ-8996 Correlative-Vector DF
Processor

Watkins-Johnson Company - Telecommunications Group
WJ-8711A, WJ-8712A, HF-1000 Operations and Intermediate Level Maintenance
1997 — 1997

Three day overview of the receiver functions and capabilities as they apply to signals intelligence, and
TSCM.

Instructions on rack mounting, special unit configurations, remote address settings, external connectors,
and resident signals.

Detailed instructions on the use of the instruments front panel controls, displays, indicators for Direct
tuning, channel programming, F1-F2 scans, and step scans.

Basic introduction to remote control capabilities, interface protocols, and remote command sets.

Functional descriptions of the major electronic circuits of the receivers including signal tracing and
analysis with block diagrams and schematics. Established functional relationships between inputs and
outputs of each assembly.

Maintenance to the assembly level: Using BIT and status registers; Performance testing;
Troubleshooting/signals analysis; Assembly removal and replacement.

Watkins-Johnson Company - Telecommunications Group
WJ-8607A Operations and Intermediate Level Maintenance
1997 — 1997

Four day overview of the receiver functions and capabilities as they apply to signals intelligence, and
TSCM.

Instructions on rack mounting, special unit configurations, remote address settings, external connectors,
and resident signals.

Detailed instructions on the use of the instruments front panel controls, displays, indicators for Direct
tuning, channel programming, F1-F2 scans, and step scans.

Basic introduction to remote control capabilities, interface protocols and remote command set, direct
tuning, channel programming, sweep, and scan steps.

Functional descriptions of the major electronic circuits of the receivers including signal tracing and
analysis with block diagrams and schematics. Established functional relationships between inputs and
outputs of each assembly.

Maintenance to the assembly level: Using BIT and status registers; Performance testing;
Troubleshooting/signals analysis; Assembly removal and replacement.

Watkins-Johnson Company - Telecommunications Group
WJ-8691A/CCS & WJ-8690A/MRS Operations and Intermediate Level Maintenance
1997 — 1997

Three day overview of the receiver functions and capabilities as they apply to signals intelligence.
Overview of the WJ-8691A/CCS & WJ-8690A/MRS Intercept Systems.

Overview of the communications systems; cellular systems infrastructures, Call setups, hand-offs,
frequency plans, Cell phone intercept strategies.

Instructions on special unit configurations, remote address settings, external connectors, and resident
signals. Detailed instructions on the use of the instruments front panel controls, displays, indicators for
Direct tuning, channel programming. Use of the PC-Driven applications program, including system

surveys, creating target lists, analysis results; Control post-processing options and system peripherals.

Remote control capabilities, interface protocols and remote command set, direct tuning, channel
programming, sweep, and scan steps. Study of the major electronic circuits of the receivers including
signal tracing and analysis with block diagrams and schematics.

Watkins-Johnson Company - Telecommunications Group
WJ-8611 Operations and Intermediate Level Maintenance
1997 — 1997

Three day overview of the receiver functions and capabilities as they apply to signals intelligence, and
TSCM.

Instructions on rack mounting, special unit configurations, remote address settings, external connectors,
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Watkins-Johnson Company - Telecommunications Group
WJ-9548 Operations, Programming, and Organizational Level Field Maintenance
2
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AT&T

Optical Multiplexing, Electronics Engineering
2
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Cisco Systems
7500 Series, Computer Science
2
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Condor Systems, Inc.
Spinning DF, Search and Collection Antennas
2
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30VSIRILPPIQ) WHE  $QMUD&ROMRIDQG' VSD\ 8 QWDQGWHE&  &RMRGU MVSD\ : -
IQR Z R Z IGH QX RV R RNHUA HGDQG P REIGBI6,* ,1 7 DWHW EHQ) XVHGIRUERK 76 &0 DQG
KRMBI6,* 17 &2 0,17 FRBPIRQ

Hewlett-Packard
HP4411, Electronics Engineering
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1996 — 1996

Programming, Service, and Calibration courses on the Hewlett-Packard HP4411 Spectrum Analyser
which represented HP entering their "Third Golden Age of Spectrum Analysers".

Private School
Technical Intelligence Operations, Audio Surveillance
1996 — 1996

Two week technical surveillance course focusing on audio eavesdropping methods, techniques,
equipment, operations, and procedures from the perspective of legal (and sometime illegal) law
enforcement and/or government based operations. Training included extensive acoustic training,
microphone placement, active and passive filtering methods, and both hardwired and wireless
methodologies. Studied and refined a significant breadth and depth of knowledge, along with extensive
practical exercises.

Private School
Technical Intelligence Operations, Video Surveillance
1996 — 1996

Two week technical surveillance course focusing on covert video eavesdropping methods, techniques,
equipment, operations, and procedures from the perspective of legal (and sometime illegal) law
enforcement and/or government based operations. Training included extensive video camera training,
camera placement, overt and covert lighting methods, and both hardwired and wireless methodologies.
Studied and refined a significant breadth and depth of knowledge, along with extensive practical
exercises.

Research Electronics International, LLC
TSCM
1996 — 1996

Training on the newly introduced REI OSC-5000 (which operated similar to a system | had shown the
folks at REI, of my own design a few years previously).

Also trained on the CPM-700

One full day of training, half of which was a sales seminar, the other half the day taught everything you
needed to know about the equipment.

Watkins-Johnson Company
WJ-30103

1995 — 1996

Comprehensive training on all aspects of the WJ-30103, 500 MHz to 40 GHz Microwave interception
system, involving all sub-systems, and sub-components including the WJ-49213 spinning DF antenna,
WJ-31200 Windjammer Premium Search Receiver, various digital demodulator's, FDM demultiplexers,
voice grade channel processors, system controller, and voice, fax, and data logging systems for
extended operations.

Instruction on both module or assembly replacement, and component level field repair.

Extensive training of programming all elements of the WJ-30103 and all sub-components, with an
emphasis on writing code in C on Unix platforms.

AT&T
Autoplex, Electronics Engineering
1995 - 1995

A 656 hour crash course on the AT&T Autoplex 1000 system including the designing of cellular and
micro-cell sites, site mapping, drive testing, system administration, and hardware maintenance.

TC1600 AT&T Telessentials Curriculum

CL2501 Autoplex System 1000 Cell Site Maintenance Introduction
CL3501 Series |, Mod 2 Cell Site

CL3501 Series Il, Cell Site

CL3501 Series Il, Micro Cell Maintenance

CL3504 MSC Maintenance
CL1505 Autoplex System 1000 Translations DB

CL1507 Fundamentals of Performance Modules

CL1509 Performance Optimization w/ PA Tools

CL1510 Intro to PACE Cellular Engineering Tools

CL1511 Advanced Cellular Engineering using PACE Tools

CL4401 Series Il, Cell Site Installation
CL4403 Series Il, Micro Cell Installation

Apple Computer
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970MP, Electronics Engineering

2

TKUHHZHH\V 3RZH3B& 03 +DUZDH' HMIQDQG" HYHBSP HQNFRXWH

Cubic Communications
Electronics Engineering
2

6 R\ DUH GHYHBSP HOWFRXWH RQWH 9 ; ,EXV EDVHG SUIRGXFW \R IQFOGH WH 9 ; |, /) +) ' 63
5 HFHYHUO; | 9+) 8+) ' 63 5HFHYHUO; , 1) +) TXQH9; , 9+) 8+) 7XQHUDBQY
ZIW IBTXHQR. H \WQEHY GMUEXWRQ W VP V- DQG VKDUHG SKDVH GFNHG IUHTXHQR BQEDUBY

$OR DIWQEHGWDIQQ) RQ9 VXDQQMDPUWYH 6 XYHEDGFH DQG 7DU HVS FTXIMMRQ 9,67$  Z W DQ
HP SKDWWVRQ' 63 FROMRDIG A VWP V RSHIIDY XQGHUUHP RM FROWRCDV D 76 &0 VROMRQ IRULQ SOFH
P RQWRUQY DQG VXSHYMRQR! \WH HBFWRP DJ GHUF VSHRRKP

Hewlett-Packard
E3238S Scanning Signal Analysis System

2

6 HWKS FRQAJXUMRQ RSHIMRQ DQG SURIWDP P IQJ R WH +3 ( 6 6 FDQQUQY 6LQDCE QDOMY 6\ WP
EDVHGRQDY; ,EXV SOWRP ZMW D +3 9 FROMRGU ,QFOGHG FROMRCR ERK: DIMQV - RKQURQ
5 RANZ HODQG & XEIF 9; , EXV UHFHYHY DQG WQHY IRU76 &0 DQG 7( 0 3( 67 LOWKP HOMG IQUSHRIRQY
ERW RQ D ®FDDQG UHP RiM FRQURCEDVY

Private School

TSCM, Technical Surveillance Counter Measures
2

7ZR RHZHAINFRXWHVRQ76 &0  7HFKQEDG6 XWHMCFH & RXQMUO HDVXUHV

" HVLJ QHG IRUMGHQW Z W OB RUGR SURUMFKQEDORDIQIQ) RUEDFNIURXQG 5 DWHUP DQ R \WH VXGHQON
FDP HIWRP SURUDYZ HYIRIFHP HOAFRSRIDM RUSUYDWM LQYHN DWRUEDANI IRXQGV $ VWRQI® GRQ
WRKQEDOFRXWH IRUGRQ \WFKQEDCSHRSG

7KLY FRXWH SURVIGHG D EHWHUXQGHARIQAQ) R Z K\ SUYDWW IQYHWWI DR DQG SRTIFH KDYH KMRUFD® KDG
D UD® \RXJK RUIP SRWIE®! WP H DRXD® AQAQ) EXJV DQGZ WISV DQGZK\ 3, V DQG SRIFH VKRXG
QHYHUEH HQJ DIHG R AQG EXJV RUZ ILAEISV

Private School
Black Bag, Technical Intelligence Operations
2

7Z R Z HANFRXWH RQ JRYHUP HOAEOFN EDJ RSHIMRQY GFNSIENQ) VDIH FDFNQ) DOWP E\ SDMQJ
JHHDEXUOY EXIJIQ) Z WWABSSIQ) FDP HUD IQABMRQY DQG YHKIEG! WDFNQI GREXP HQWFRS\ 1QJ
DQG UHDMG \MPKQEDAQM HQFH BV DQG RSHUIDMRQY

Private School
Tactical EMS, Emergency Medicine
2

7DRFD 0 6 2 SHUMRQY FRXWH IQYROIQU \WH P HAFDOFRQFHUQY UHDMYH \R IQMUHY VXITHIHG B\ 6: $7 RU
G QP IE HQW WDP V GMIDRURQ GHYIEHY FKHP IFDCY HDSRQV H SEMYH EWHDFKIQ)  DQG WDXP DU \BRIFDO
ADIP V UHDWG [QMUHY

Private School

Technical Intelligence Operations, Telephone Surveillance
2

7Z R Z HHN WFKQEDOVXWYHEQRH FRXWH IRFXVIQ) RQ\MBISKRQH HDYHVALRSSIQ P HIWRGY \MPKQTXHV
HTXISP HOWRSHUIMRQY DQG SURFHGXUAV IURP WH SHYSHRIYH R B DO DQG VRP HUP H L@ DO 07
HIRFHP HNDQG RUJRYHGP HONEDVHG RSHIDIRQY 7\DIQQY IGFIGHG H WOUYH IQAIKP HOMBIQQ
RXWGH SOQADQG | DROIY DFFHW Z IUS SOFHP HOAVDRIYH DQG SDWIYH AGMUQ) P HXRGY DQG ERK
KDUEZ IUHG DQG Z ILHBIMY P HKRGRBUILHV 6 WGIHG DQG UHAGHG D VL QAFDQWEUHDGN DQG GHSW RI

NQRZ BIGIH DBQI Z W H \MQUYH SUDRUFDCH HIAVHY

Private School
Technical Intelligence Operations, Wireless Communications Eavesdropping
2

7Z R Z HHN WFKQEDOVXWYHADQRH FRXWH IRFXVIQ) RQ\WH GHWRIRQ DQG IQMIFHSIRO R FHOMUWBISKRGHY
SDIIQ) GHYIFHV DSKD QXP HUE SDIHY DQG FRUEBMW/ \MBISKRGHY 7HRKQTXHV HTXISP HQARSHIMRQYY DQG
SURFHGXUHV IURP \WH SHW/SHRAIH R B1J DO DQG VRP HIP H B DODZ. HYRUFHP HQADQG RUJRYHUGP HQW
EDVHG RSHIMRQY 7 WDIQIQY IGFOIGHG H WWQUYH P DSSIQ) R \WH5) VSHRARKP \R GHMWPVA) QDCDRIYIMEAY DQG
\WHQ VHBFMIRQ DQG XVH Rl DRMDAQMUIFHSWAT XLSP HQWE WMAHG DQG UHAQHG D VLI QAFDQWEUHDGK DQG GHSW
R NGRZ GIGIH DEQJ Z M H \MOULYH SUDPIFDCH, HUFVHY
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Virginia State Police Academy
Practical Homicide Investigation

Virginia State Police Academy
FMA, Financial Manipulation Analysis
1995 — 1995

Two week course on the enhanced methods of investigation, analysis, and prosecution of criminal cases
involving large scale financial manipulation and subversion of business and banking systems for moving
and disguising funds gaining from illegal activities.

Heavy emphasis on counter-narcotics operations, and counter-terrorism.

Financial Manipulation Analysis

Virginia State Police Academy
AlA, Advanced Intelligence Analysis
1995 — 1995

Advanced intelligence analysis course on utilizing various computer software to automate the processing
and basic analysis of raw data, and using the computer to form inferences and assessments in regards to
various types of highly complex major cases.

Also using the computer to create detailed charts and graphs, with link charts, traffic charts, telephone
call analysis, and so forth.

Development of presentations and exhibits in regards to intelligence analysis, and building a case from
these exhibits.

Heavy use of both proprietary analysis software, as well as Excel spreadsheets, flowcharts, various
graphics packages, and related equipment.

Watkins-Johnson
TN-180 Ultra-Wideband VXI Microwave Tuner
1995 — 1995

Twelve days of training learning to "design in" the TN-180 into other systems to utilize the 10 MHz to 40
GHz coverage with extremely wide bandwidths, and extremely high probability of detection of even the
most covert of radar or pulsed signals on a real time basis.

Included extensive programming training on getting the TN-180 integrated into other designs and
controlling it via the VXI bus in order to capture sub-nanosecond pulses of very low amplitude, or signals
of very wide (and often covert) bandwidth.

Primary application was for TSCM, but also invaluable in national defense to detect stealth aircraft and
covert communications.

Boston Police Academy
CIA, Criminal Intelligence Analysis
1994 — 1994

A two week (80 hour) course in criminal intelligence analysis techniques for organized criminal activity;
racketeering, economic crime, narcotics trafficking, terrorism, corruption, computer hacking, and related
complex criminal conspiracies.

Designed to equip intelligence analysts and field investigators with the skills needed to analyze large
amount of raw information from a variety of sources and to develop accurate intelligence from this
information. Because the ultimate value of the analytical process is to obtain meaning from the available
information, the course emphasized the development, assessment, and communications of inferences.

A great deal of time was spent of developing intelligence through completely manual methods in order to
ensure the complete education of the student.
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Criminal Intelligence Analysis

Massachusetts State Police Academy
Advanced Interview and Interrogation
1994 — 1994

Refining the eliciting of information from a cooperative or uncooperative subject in a minor criminal or civil
case though the use of subtle psychological conditions, controls, manipulations, and exploitations.

Course also involved the methods to "read" the facial gestures and physical mannerisms to provide leads
towards actual facts versus fabricated information.

Primary focus was on corporate security situations, and insurance fraud interviews, where the goal is the
obtain a confession from a sneak thief, white collar criminal, or insurance fraudster.

Massachusetts State Police Academy
Interview and Interrogation
1994 — 1994

Introduction to the eliciting of information from a cooperative or uncooperative subject in a minor criminal
or civil case though the use of subtle (or not so subtle) psychological conditions, controls, psychological
manipulations or twisting, and emotional exploitation of the subject.

Course also involved the methods to "read" the facial gestures, verbal cues, and physical mannerisms to
provide leads towards actual facts versus fabricated information and to coerce the subject into letting
their guard down and making admissions of wrong doing.

Primary focus or goal is to casually obtain a voluntary confession or admission from a sneak thief, white
collar criminal, shop lifter, or retail fraudster.

Dektor Counterintelligence
TSCM, Technical Surveillance Counter Measures
1994 — 1994

TSCM Course from a company considered a luminary (LtC (ret). Allen Bell) of the TSCM business, and
originator of classified TSCM equipment for the government agencies for several decades.

Private School
Executive Protection
1994 — 1994

Intense two week (180 hours), comprehensive executive protection course for private security or
corporate protection details. Heavy emphasis on defense driving, motorcade operations, bomb detection,
firearms, first aid, martial arts, etiquette, and related subjects.

A moderate amount of introductory TSCM was taught, but more of what can be performed in a matter of
minutes as opposed to real sweeps which takes days.

Rockwell International - Collins Avionics & Communications Division
MSS-2100 Miniature Surveillance System
1994 — 1994

Training on MSS-2100 hardware operations and usage of the briefcase sized system as a versatile
TSCM platform, and training on software usage and development for both the WJ-8710, WJ-8607, and
WJ-8608 Miniceptor receivers.

Also included training on the DF-2100 Direction Finding platform, MR-2100 Modulation Recognizer,
Power Line Antennas, and related accessories.

Ross Engineering
TSCM, Technical Surveillance Counter Measures

1994 — 1994

Two, one week back to back TSCM courses. Nothing really earth-shaking or leading edge, but more of
my just attending every TSCM school that was out there at the time. The instructor spent most of the
class teaching basic electronics, and not actually teaching of value about TSCM. Most of the students
who attended were certainly not technical people, and many learned to solder for the first time in this
class.
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$ SS®I &RP SXWU
$7& $SSEI 7THKQFDGR RREICDRU & RP SXWUG FIHQFH

2

,Q GHS\K WIFKQFDOFRXWH | RUWH IQMDOMFKQEDOVXSSRWY, 7 DQG + DUEZ DUH UHSDIUVSHADDAV Z KR
Z RUNHG IQVICH $ SS®BI & RISRUDW | DAOIAY RQ\WHURZ Q1Q KRXVH A VP V' 7 KHVH FRXWHVY DQG \KLY BIYHCR!
FHWAFDMIRQ DAXZ HG P H\R UBHACH P\ $ SS®! WFKQEDOVNAQY \R DQ DEVRGAM P D] IP XP BIYHO$V D UHVX@Y
EHFDP HWH YHY AWMORQ $SSG!I HP S& HH \R HYHUFRP SOM \KLY YHY IQMQVH FHUAFDURQ SURJ LDP

$ AYIWAV DQG 6 RAHMAV & RP SXWU3 URIWDP P 1IQJ 6\ VAP V $ GP LOMIDIRQ 1 HEZRINQ) & XWRP HU
6XSSRW81,, & 0DF26

3 UYDW 6 FKRRO
/ RANV / RANVP \MIQU DQG 6 DiH & UDFNIQ

- XWRYHUWQ Z HH\V Rl \WMFKQEDOADIQQ) Rt GFNVP MMIQ) VDIH DQG YDXOWWFKGREJ IHY VDIH FDFNQ) BFN
SIFNQ) DQGIQJHQHIDCKRZ \R SIRSHL® IQABD@P DIQWIQ DQG UHSDIUD@P DRUGANY DQG YDX

,GFOIGHG VSHAD® HGWDIQQ) RQKRZ R H, DP IGH DQG HYDGDWM D GFN RUVDIH VR GHWAP IGH 1L VKDV EHHQ
SIFNHG E\ SOWHG RUP DQSXOWG IQDQ ZDi

6 lH-FRU
) [EHU2 SWFV ( GPARQEV ( QIIGHHUQ)

) RXUZ HH\V R DGYDQRHG FRXWHV RQ AEHURSWIFV IXVIRQ VSTHQ) Rl ERK VIQ) ®1 DQG P XQ@/P RGH AEHURSWIFY
FDE®I ERW 1Q DQ LQGRRU DQG RAERRUAHT HOYILRGP HOWDQG SURGXFW 7KLY Z DV D YHY [P SRUBQWFXWILY)
HGI H FRXUH DV \WH VWMGHON Z HUH VBIXI KWKRZ \R MBS LOR DQ1Q VHYIEH VIQU 1 P RGH AEHUZ WRXVDRXD®
EUDNQ) IWRUIGGXFIQ) DQ. NQG R VHYIEH RX\BU H RUGHWRBE®! I CDOGLIRS RUDGRP DO

$7 7 9@ DEV
( GRRQFV ( QIICHHIQY

$ VHUHV RN HBIYHQ Z HHNY Rl HBPWRQIEY HQJ IGHHUQ) FRXUWHV UH) DUBQ) SKRBQEY AEHURSWIFY DQG
HP MU LQ) RSWFDCFDUHUMFKQRE IHV |RUHQI IQHHY GHYHBSIQ) HP HUILQ) WFKQRBJ IHY RUBDAQ) HGJH
SURGXAW

0 XFK R KV WDIQIQ LQYROHG AEHURSWF QHRINQY DQG RUSKRIRQEY P XUBE[ 1Q) SURRFRY RUVHYIEHY
EHQ) GHYHBSHG \R RSHUDWM RYHUSKRIRQE GHE R

&RP SBMIG \WH IRTRZ 1QJ FRXW/HV

6Z WKIQ) ) XQEDP HOBY
61QD@Y DQG7WIAF ( QIOHHIQ)
( BPWRQIE 6.Z LFKIQ
&XVARP HUB Z WFKIQ)

3 DFNHVG Z WKIQD

3 KRRQIE 6.Z WRKIQU

(oo BN e BN e I e o))

* & $WV QFKURCRXV 7UDOMHUO HKRG $70
' & +LJK 6 SHHG 1 HIZ RINQJ
' & ,QMJ UDWG 6 HVFHY' LJMOL HZRWN 6" 1

28& 6\ GFKURGRXV 2 SWADCL HEZRWN 62 1 ( 7
28& 2 SWDO) [EHU&RP P XQEDIRQY

28& 2 SWFDGE UHD 1 R RUW

28& 2 SWDQ) IEHU&RP P XQEDMRQY / DERIDRY
28& + 79

28& 7UHQGV 1Q2 SWEDCE:RP P XQEDIRQY

28& 3KRRQE 6ZIRKIQ) 2 SWDORRP SXUY

6 lIFRQ* WSKIFV ,QF 6*,
6* , &RP SX\WWMU6 FIHQFH DQG6 R\ZDUH" HYHBSP HQW

2

$ WHQGHG DGYDQFHG WDIQIQ) RQHYHY Z RIWABMRQ VHYHUSURGXPWDQG SHUSKHUDCY KIFK 6 IFRQ* UDSKIEY
P DGH XS XQIDXDVERIQWE RXWHV IGFOIGHG FRP SUHKHQUYHWXGHVR! |5,;  IQMUIP HADW DQG BZ BIYHO
FRGH GHYHBSP HQWJI UDSKIFV DQG GDWEDVH SURIWDP P IQ) DGYDQFHG P RGHIR) DSSTFDMRQY GLHRW
DWHP EBIUFRGH GHYHESP HQWKDUEZ DUH P DIQMCDQRH DQG DGP 1Q DQG FRP SRGHOABIYHOHSDIUR! KUK
SHURWP DQFH Z RIMABMRQY DQG KDUEZ DUH

$WHQGHG RYHUML W 6 IIFRQ* UDSKIEV FRXWHV RYHUD  \ HDUSHURG IQYROIQ) BQJ SHURGY VSHONQ6* |,
IDAQIAY GHDUYRARQ : DWIQIVRQ' & DQGRQWH:  HVA& RDWY

+HDY\ IRFXV RQ UHAQIQ) VRIVE DUH GHYHBSP HQWNGY [RUD FOMAHG J RYHP HOMBURVIPWIQYROIQ) \WH
FRAQ) R BZ GYHOH WHP HO KLIK SHURWP DQFH VRIVEZDUH DQG XUd) DURQ R \WH 6+, KDUEZ DUH \R SURYIGH D
IXQ@® DXVRP DWMG VXM [RUB ,* |1 7 DQG KLIK SHURWP DQFH A] HG DQG SRUTEG! P RAWRUQ) A WP V IRU76 &0
DQG UHDWG \MPKQFDCFRXQIMUQIMO HGFH DR

$ AYWAY DQG 6 RAIHMHV 4+ RW R ,5,; DQGBWR * / SIRIWDP P 1IQJ P RUH WHQ D QB DWHP E© @QIXDIH
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$SS®I' HYHRSHU3 RJWDP
$SSE!' HYHBSHU + DUEZ DUH DQG 6 RVEDUH' HYHBSP HQW

2

&RP SBMWG KRXWY Rl VRI\ DUH SBV KRXWY RI KDUZ DUH GHVLI Q FRXWHY

$WHQCHG P XUGI$' 3% $SSEI' HYHBSHUS QYHWAW 0 DF ' HYHBSHU3 IRIWDP  DQG UHDWIG G-MIQ
FRXUHV

%HFDP H FHUMHG DV ER D VRIE DUH DQG KDUEZ DUH GHYHESHURQ WH RUDIGDAD DAIQRVK SOMRWP V

3UP DUV IRFXV ZDV XMQJ \WH 0 DAQRVK DV D KLIK SHURWP DQFH VLI QDY [QM@ HOFH Z RIWARMRQ Z KHUH WH
VXSHIRUSHURWP DQFH R \WH O DF DWKHWP H Z DV GIYHIDIHG

$V D UVXOR \KHVH FRXWHY , BDUHG HGRXJIK DERXVID DF VR GV Q VHYHUDOKLI K VSHHG QI MY HY DQG
IDP HJIWDEEHY SOV D P RGXOMRQ UHFRJ QUIRQ KDUEZ DUH DQG VRIVE DUH SURGXPWKVHG IRUG * 17 DQG
76&0

" HYHBSHG WH P HKRGY IQYROHG IQP RAI IQJ 76 &0 HTXISP HOWDQG HBIFWRQE WMWHTXISP HOAR J LYH \KH
0 DF Z ROWABMRQY GUHPWP HP R DFFHW VR WDVWKH KWK VSHHG P HP R R \WH WMWHTXISP HOWWWHQID@D
EHFDP H\WH H \WQGHG P HP R R \WH O DF IWHD VRP HKIQU \WDWZ DV \RXIK R GRZ MW, %0 3& V DWKH
P H

$7 7
(66 6Z WRKIQU 6\ AP V

2

$GDQFHG (66 KDUEZ DUH FRXWH VHURV 1Q/ [P D IQFOIAQ) WH GAMIQV VHWKS DQG RSHIMRQR! D
&HOADCR IAFH YDVHGRQWH (66 VZMK ' 0 DQG UHDAMG HTXISP HQW

&IVFR6\WMP V ,QF
6 HIHV &RP SXWU6 AHCFH

2

&R VHUHY KL K SHURUP DQFH URAMUIQABAMRY VXS DQG DGP LQMADMRQ FRXWH

) % 1 DWRQDCH FDGHP \ 4 XDQWFR 9%
7,$ THURIWP QM@ HQFH $ QDO

2

$ WRZHN  KRXU FRXUH IQ IQM® HGFH DCDOVY WRKQTXHY IRUXGFRYHUQ). RU DQY) HG \MURIMP
DRIYW GHMAIY UHFXMY WDFLQ) IXQEQ) GFDUY VDIH KRXVHY UHYHDER) B MIFY H SEMZ) FRYHW
FRP P XQEDURQV DQG FRP SXMUXVDIH  DQG UHDAMG VXEMPWP DIWAY

" HVLI QHG VR HTXLS IQM@ HGFH DQDOWAV DQG AHT LQYH DRY Z W WH VN GHHGHG R DQDO] H DU H
DP RXQIR WDZ IQRWP DARQIURP D YDUHNY Rl VRXUFHV DQG R GHYHES DFFXUDWM QM@ HGFH IURP \MLY
IQIRP DIRQIQ UDOWP H

%HFDXVH \WH XQP DM YDOH R \WH DQDOMEDCSURFHW IV \R REVBIQ P HDQIQ 1URP WH DYDIDE®! IQIRWP DIRQ
\KH FRXWH HP SKDV] HG WH UDSIG GHYHBSP HOVDWHWP HQVDQG FRP P XQEDURQY R LQHHORHY \R
XQFRYHU H SGIWDQG QHXWDQ) H DEWSHY Rl WURIMADRYIMA

$ JUDAR WP H Z DV VSHQWR GHYHBSIQU LOMEI HQFH WWURXI K FRP SBMD P DQXDCP HKRGY 1Q WH AHT 1Q
RUEHUVR HQUXUH WH LQ GHSW HGXFDMRQ R \KH VIXGHQW

+HZ GWAB DFNDLG
&RP SX\WMUG FIHQFH

2

$ VHUHV R FRXAUWHVIQROIQ).  GD\VR W VWP DGP 1Q DQG SURJUDP P 1Q) WDIQIQ) RQ\WH + 3 VHUHY
R FRP SX\WMY Z KIEK KDG HYROHG ILRP WH + 3 VHUHY

,FAGHG

+3 %) XQGDP HQBOWR 81 ;
+3 "B SCPIQ

+3 " B\WWP $GPIQ 6HIHV

+3 6 1 HERINS GP IQVWDMIRQ

+3+  $2SH®IHZ 1 HERNO DQDIHP HQW

+3+  $6HIHV  3HURYP DQFHDQG 7XQQ
+3+  $6HXWNGHPIDU

+39% 6 1HEDHIRUKH+3

+3+  $$16, & 3RIUIPPIQ

+3% 6& 3WWPPIQY

+3+  6)XQDPHUNOR ; : IQERZVDQG+3 9XH
+3 6 3SURIWDP PIQ) ZLWK 2 6) 0 RW

7 KH HQG BHVXOR \INQI \WWHVH FRXWHY Z DV \WWH GHYHBSP HADQG [P SBP HOBMRQR! +3 Z RIWAMIMRQY IQD
76&0 UHDWMG SURJUDP P 1Q) DQG KDUEZ DUH GHVL Q IQVKP HQBMRQ SURVIFW
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KZ0)
3RZHB& ( GRWRQEY ( QIIGHHUQ)

%0 3RZH3B& 6 XP P HU/RRW&DP S IQFOEQ) FRP SRHOWBIYHOGHVIQ DG
GHYHBSP HOMR BZ BIYHOGHYIEH GUYHLY

1 DARQDO QM@ HQFH $ FDGHP \
76&0  7HFKQFDOB XWYH@QRH & RXQMUO HDVXUHV

7ZRZHNFRXWH IRFXVQ) KHDYI® RQ@Z HYRUFHP HOWT6&0 VN DQG SURGXFW  DQG \WH EDVE 76 &0
HTXISP HQAKDWARX@ EH FDUIHG LQ RQD RGH RUR EUH FDVHY DQG RSHUIDWG B\ QRQ \MFKQFDOSHRS®!

7KLY FRXWH RQD IQYROHG WH HTXISP HOAP DCH E\ \KLY SDMFXOUFRP SDQ  EXWZ KIGB! \WH HTXISP HOW
\IXIKWZ DV YHY @ WG IWGELG LQYROH D KXJIH DP RXQWRUWDQI H P H DQG SUDFWFDCH HIAVHY

6XQ0 IFLRW\ WWP V
&RP SXWU6 FIHQFH

2

7WDIQQ) RQWWH 6 XQ YHWRQR 8 Q[ A VP DGP IQVINMRQ QHE RN RSHIMRQY KDUEZ DUH P DIQMDQRH
DQG UHDWG VXEMIFW 1RUD FRP SUHKHOVYH XQGHABQEQ) DOR! WH KDUEZ DUH WDV XQ KDG [Q SURGXPIRQ DW
WH\P H RUZ KIFK Z DV EHQJ VXSSRUMG XQGHUWHUGU DR\ SURIWDP V/

6%  6\VWWP $CP IQVIDVRQ ( WHQIDY

65  6\WWP $CPIQUMIMRQ [

6%  $GYDIHGE\ WP $CP IQVIDIRQ

6$  1HERWNO DQUHP HOZ 6XQLHW DQUHU

6$  6X@6 [ \R6RDW6E\IWP $CP IQVIDIRQ
6XQ63$5& 3URIWDP P IQJ

3 UQMUO DIQMQDFH

60 63$5& ' HVNRS 6\ WP VO DIQMIDGFH

60 63$5& ' HVNGH' DBFHQMUG\ AP \/ O DIQMDGFH

$ OR DWHQGHG DGYDQFHG & VRIE DUH GHYHEBSP HOMIDIQQ) VHUHY RQ 6 XQ SOMRWP V

7 KH HQG UHVXOR \INQI \WWHVH FRXWHV Z DV \WWH GHYHBSP HWDQG 1P SBP HOBMRQR! 6 XQZ RIWATMRQY [QD
76&0 UHDWMG SURJUDP P 1Q) DQG KDUEZ DUH GHVL Q IQVKP HQBMRQ SURVIFW

6XQ6RDW 6\ WP $GP IQMIDRU 6XQ6RODWY 6\ WP $CP IQMIDIRQY ( WHQIDY

THNWRQU
6 SHAWKP $QDO] HY ( BPIRQEY ( QILGHHUQY

3URIDP P IQU 6 HYIFH DQG & DIEUMRQ FRXWHY RQWH 7HNARQ] VHIHV R 6 SHARKP $ QDOVHU
NEJWR % +]

: DIMQV - RKQVRQ
;- 0 IQDMIHO+) 8+) 6+) O IFURFHSWUS HFHYHU

2

) RXUGD 2 SHIDWRQV GDJ CRWIFY DO QP HOWDQG FRP SRCHOABIYHOHSDIUR WH O IFURFHS\MU

(WKW D SIRIWDP R SRIWDP P IQU WH 0 IFIRFHS\WUIRU76 &0 7( 0 3( 67 DQG6 LI QDY , QMW HQFH
$SSTFDMRQVRQERK' 26 : IQGRZ V DQG OWUVR \WH $ SS®1 0 DAQRVK SOMRP VIQ& , Z RXG OWUP LJUDW
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these programs to the SparcBook and Toughbook systems.

AT&T
Electronics Engineering
1992 — 1992

Classroom, lab, and field based courses on network distribution which focused solely on the physical
layers of the network to include both copper based and fiber optical based media.

Trained on all AT&T copper and fiber products in production at the time as well as many of the legacy
and emerging products which could be encountered in the field.

Included installation, repair, certifications, acceptance testing, troubleshooting, and engineering
considerations.

ND2633 Fiber Optic Installation and Splicing
ND2634 Fiber Optic Installation and Maintenance Testing

ND3600 Premises Distribution Systems Installation and Maintenance
ND4200 Electronic Wire and Cable Applications

National Instruments
Electronics Engineering
1992 — 1992

Two week course for LabVIEW version 3.0 for Sun Solaris OS (first version of LabVIEW that NI published
outside of the original Macintosh version).

Novell, Inc.
CNE, Certified Netware Engineer
1992 — 1992

Certified Netware Engineer courses leading to full certifications on Novell Netware to permit desktop
computers to communicate.

Private School
TSCM, Soviet and Warsaw Pact TSCM
1992 — 1992

Soviet and Warsaw Pact technical surveillance operations and covert physical penetrations methods;
TSCM/countermeasures methods; technical espionage operations management; and TSCM equipment.
Included physical and electronic inspection methods and how and where the Soviets most frequently
installed their devices, and how those devices could be found without tipping off the eavesdropper.

Special emphasis was spent on TSCM tradecraft, TSCM equipment, and TSCM methods used by both
the Soviet and the Warsaw Pact during the Cold War from 1948 until 1991 at which time the instructor
defected to the West.

Course was taught by a (then recently) defected KGB officer who was an instructor at the Red Banner
Institute for several decades, and who was a high level electronics engineering expert within the USSR
on Soviet and Warsaw pact eavesdropping methods.

Private School
TSCM, Technical Surveillance Counter Measures
1992 — 1992

Course in Europe on the RF and Telephone TSCM equipment used by NATO governments, and popular
in Europe.

Watkins-Johnson
Miniceptor Programming
1992 — 1992

Operation and computer programming course for the Watkins-Johnson Miniceptor family to include the
WJ-8609 VHF/UHF Wide Bandwidth Surveillance Receiver and the WJ-8607 VHF/UHF Receivers and
WJ-9607 Multi-Receiver Front Control Panel. Included traning in setting up large arrays and strings of
Miniceptors in equipment frames for local and remote Net control in order to perform TSCM specific
operations.

Antenna Research, Inc.
Electronics Engineering
1991 — 1992

In depth series of courses on antennas made by ARA and used for SIGINT, COMINT, EMC, ECM/ECCM,
TEMPEST, TSCM, and related specialized measurements.

Special focus on those antennas which were mounted in SIGINT/COMINT aircraft or ground vehicles,
and those which could be broken down and transported for covert or quasi covert usage during RF
surveys, instrumented TEMPEST inspections, and TSCM sweeps.
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+HDY\ HP SKDVY RQWH DRMDCHQI IQHHUQ) R \WH DQMQRD DQG \WH GHYHBSP HQAR SHURUP DQFH P RGHY
DQG FRUHPRQ WEGN |RUYDURXY WSHY DQG XVDU H R SUHAFWSHURUP DQFH 1Q DGYDQRH RN AHT XVDIH

, GFOIGHG EURDGEDQG DQG H WHP HO EURDGEDQG UHFHSURQ VA WP V IRUERW () IHG DQG P DI QHIF AHT
P HDVXUP HOW

$7 7
6\VWP O 3UHP IVHV' MUEXWRQ 6\ WP V (| BRURQEV (| QI LCHHUQ)

1 1QH Z HHNVHIHV Rl HQILGHHUQ) DQG GHVLI Q FRXWHY RQ 6 WKRMUHG 3 UHP IVHY' - DAUEXUIRQ 6\ WP \/ XVHG
IRUFRP SB[ YRIEH DQG G FRP P XQFDMRQY &RYHIJH R ) IEHU2 SWPV &R ID08 73 DQYG673 P HAD

© KIBIWWH IRFXV R FRXWH Z DV KRZ \R GHVL Q LQ VWIKPWUHG FDEG) Vi VWP V \RUHH H WD Z HHNV R P H
Z DV VSHOABDUQIQ) KRZ \R SHURWP H WHP HO HIHRYH 76 &0 IQVSHRIRQY RQ\KHVH FDEG \A VWP V

JQFOGHG) RXUZ HHW R HQIIQHHUQ) \R Z HHW R IQABMRQ P HKRGY \WUHH Z HHNY RN FHWMAFDURQ DQG
IQVSHAIRQ P HXRGY

/ RXV"' HYHRSP HOW& RIBRUDWRQ
/ RMV 1 RMV &RP SXWU6 FIHCFH

2

E&RXUHDXIKVE, / RXV RQKRZ \R IQAB@VHAKS DQG DEP IQVMU/ RMV 1 RV YHVMRQ  VHYHY DQG
XVHUP DFKIGHV

1 DARQDO, QM HQFH $ FDGHP \
76&0 7HKQEFDGS XWHMQAH & RXQMUO HDVXURV

2
7680 7WDIQQY IQ\MBISKRQH A VWP V ZIW5) WBISKRQH DQG DXGER DQDOMY \BXJI KWDWKH VFKRRODW
$XAR, QMW HQFH' HYIEHV

$ PV DQG 6 RAFMAY 96K JIQ) ( DYHVEURSSIQU. %DFN YD) 2 SHIMRQY 96X ( VSIRQDIH &RYHW
( [HPXIRQR! 6 HDUFK :  DUDQW2 YHWY [ HEXWRQY Rl VHDUFK Z DUDQWDXAR VXWHMQRH YIGHR VXWYH@QRH
P REIG! VXWHMQFH YHKLE®! DQG SDFNDI HWDFNQ)  HBIPFWRQE XQGHUFRYHURSHUIDIRQY

: DIMQV - RKQVRQ &RP SDQ\
D - 3RWIEGI (0 & 7( 0 3( 67 7THWE HFHYHU

2

2 SHDRWY &RXWH IRBZ HGE\ 3 URIWDP P HY &RXWH DQG \WHQ WH & RP SRGHQW HYHCS HSDIUDQG
& DIEUDMRQ FRXWHY

SWRIHWRQIURP WH: - FRXWHV\INHQ D 1HZ \ HDUY/ SUHYIRXVO

3ROJWSK 6 FKRRO

2

9RIFH 6 WHW $ CDOMY FRXWH

$7 7
6\ VAP ( GRRQEV ( QICHHUQY

2

+ DUEZ DUH FRXWAHV IRUMH G-V Q DQG IQMBAEMIRQ R OUH VFDBI6\WWP V- DQG 6\ VIMP 3% VWPV
IRBZHGE\ FRP SROHQABIYHOHSDIUFRXWHY

(FOGHG  GD\VR WIQQ IQWH IRGZ Q) FRXWHV

6: " HAQUV &RP P XQEDMRQY 6\ VAP
6" 6\ VWP ' HVIQ3 UVHOIMRQ RQ' HAQUY

0 HUEDV DQG 3 DWZHUB\ VWP
B\ $CP IQVMDIRY
6\VWP 0 DIQMQDQRH DQG , QABEMRQ

%€  $' HIQW6E\V *HHIE $CPIQ

Y& $ $XAl 6\WHP $CPIQ
Y& $ $XA[ 6\ VWP 1 HERINQ

7 6\V /HYHO 0 DIQMDQH
7 6\V /HHO 0 DIQMDFH

0 9/ RP RQRVRY 0 RVFRZ 6\ 8 QLYHUWW RI WH 2 lGHURI / HQLQ WH 2 LlGHURI

WH 2 FVREHUS HYROMRQ DQG WH 2 LGHURI WH 5 HG “DQQHURI / DERXU

+RORIDY ' RARDW ( GRARQEY (| QIIGHHUQY

8 6 * RYHUP HOAV6 SRQVRUIHG SRV IDGXDWM VIXGHY UHDWH \R 76 &0 DQG6,J QDY , QM® HQFH
KWBY ZZZ QONHAQRRP LONIP HP DMQRD
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3RFHMQ)

* XHWBPMUHURQRSIFV Z \WIQ P\ DUHDV R H{ SHUHGFH

$ZDUEHG + RCRIDY ' RARUDWM

3ROJWSK 6 FKRRO

2

Z HHNSROJWDSK VFKRRO

3ROJWSK 6 FKRRO

2

ZHINSROJWSK H DP IQHY VFKRRO

THNWRQUI
TDR, Electronics Engineering
2

5 HSDLUDQG & DIEUDMRQ FRXWHV RQWH 7HNURQ] &DQG & ORGHY 7IPH' RPDIQ
5 HAHRRP MY 3 GV WDIQQ) RQ\KH % DG %/ HIDA 7' 5V

1 DARQDO QVWAKP HQW
Electronics Engineering
2

2 QHZHNXSEDMRQ/ DE9,(:  RQWH O DAQRK 9HWIRQ E %D 9HWVIRQ

3UYDW 6 FKRRO
EMI, RF Anechoic Chamber Operations

2

" HVJQDQG RSHIMRQR! P HAXP \R O H VFDB! DQHFKRIE FKDP EHWY DQG RAGRRUDQIHY DV'5)
P HDVXUHP HQDE IRUERW FLYIIDQ DQG JRYHGP HQW( 0, ( 0 & P HDVXUHP HQW

$ FWDOKDQGY RQWDIQIQ) RQ FKDP EHUM@\ RXWZ DOWHDW HOQWV DQG SOMRWP DQG TXIHVY RQH FDEXOMRQY

+HDY\ HP SKDVIY RQFRP SIDQFH Z W P LY DQG IQM@I HQFH DIHQR WRKQEDOABIQEDUGY DQGVINGQY

P HDVXUHP HQW Rl HTXISP HOAEHQ) H] DP LOHG RUFHWIAHG 1Q RUEHUR P IQIP [} H FRP SURP IMQJ HP DQDMRQY
DQG WXV \R RS FOWIAHG IQIRUP DIRQ 1URP BDNQY 1URP \KH HTXISP HOW,FOGHG) && 0,/ 67" 9" (
DQG7( 0 3( 67 7THIQ ABQEDGY

,GFOGHGWDIQQU RQ RSHIDGY Af HG DQG WUMEGN ERW 1Q FEVHG IQERRUIDQIHY RUFKDP EHY P HWMU
PHMUHN DOGOUHRSHQRAGRRUDQIHV PHWMU  PHMU P HMUDXG P HMUDQI HV

0 9/ RP RQRVRY 0 RVFRZ 6V 8 QLYHWIW RI WH 2 WGHURI / HQLQ WH 2 LGHURI

WH 2 FIREHUS HYROX\WRQ DQG WH 2 LGHURI WH 5 HG “UDQQHURI / DERXU
Honorary Doctorate, Computer Programming

8 6 * RYHUP HONG SRQVRUIHG SR DGXDW VIXGHY UHDWH \R 76 &0 DQG6,J QDY , QM® HQFH
3URFHWQY

* XHWBRNUHURQ\RSIEY Z WIQ P\ DUHDV R H SHWWH

$ZDUEHG + RCRIDY ' RARUDWM

© DMQV - RKQVRQ
WJ-9009 Portable Receiving System

2

2 SHDRY &RXWH 3 URIWDP P HY &RXWH DQG$WHP EO® / HYHCS HSDIUFRXWHY

%,6 &,
Electronics Engineering
2

( D GMIQFRXUH IQYRMQI 7HBFRP P XQEDMRQY' IMMEXWIRQ0 HKRGY DQG WIKPMUHG Z 1L GAMIQ

) DUWLFKL@ ( GFWR 0 HMFV
EMI, Electronics Engineering

( GRPNRP DI GHWIF IQMUHUHGRH P HDVXUHP HOWFRXWH IQYROIQ) HYHY P DIRU) DIUFKIGS ( BFUR 0 HUEV ( 0,
SURGXFVEXITIXS \R \WDWEDM IGFOIGQ) VRP H R WH VSHFIDE) HG SURGXFW SURYIGHG RQD \R J RYHUP HOW
DIHQAHY
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7WIQQ) IQFOGHGD@P DIRY( 0, DQG7( 0 3( 67 LQVSHAIRQ DQMQDV DP SBHY ATMY FROUWRGLY DG
UHFHYHY DYDIOE®! 1URP ) DIUFKI@ ( GRR 0 HWEY DVWiH WP H

5 HAQHG P HWIRGY DQG \MPKQITXHV XVHG \R IVRDWM DQG H WDRWH WHP HO B2 SRZ HU FRYHWYAI QDY RXVWRI D
GHOMH5)  HVILRGP HQW7 KLY DARZ HG H WHP HD BZ SRZ HIHG DQG KLIK® FRYHWEXIJIQ) GHYIEHV \R EH
GHMPMG IURP D FROVIGHIDE®! GMBGRH

+ HZ G\WB DFNDUG
006 ( BRRQEY ( QIIGHHIQ)

SWRIWP P IQJ 6 HYFH DQG & DIEUDMRQ FRXWHV RQWH +3 0 0 6 SOWRWP IQFAQ) KIIK SHURWP DQFH
VHIHV R 6 SHAWKP $ QDOVHY/

) RBZHGE\ D@®Q WP V GHVLI Q FRXWH R SHIP IMBGJ 1Q P RGX®I GHYHBSP HONDQG FRP SGMW A VWP V
GV QZ KIFK 1QMI UDWG D Z IGH IDQIH R FRP SROHQW IRUXVHDVD6,* ,17 DQG76&0 SOMRP

5 RFNZ HD, QMUDWRQDO & RAV $YIRQFV  &RP P XQFDWRQV' LYIVIRQ
066 0 IQDXUH 6 XWHMQRH 6\ AP

2

7WIQQ RQO 66 KDUEZ DUH RSHUMRQY DQG XVDIH R WH VXIWDVH V] HGVA VAP DV D YHWDUB! 76 &0
SOWRP  DQGWDIQQ) RQVRIE DUH XVDI H DQG GHYHBSP HWRQ VHYHUDAQMGDCAHFHYHY

$OR ICFAGHGWDIQQ) RQWH' IHAIRQ) IQAQ) SOMRP 05 0 RGXOMRQS5 HFRIQIHU' 63 EDVHG
3RZHU/ 1ICH $ QMQCDV  DQG UHOWMG DFFHWRUHY XVHGIRU76 &0 DQG6,* ,17

: DIMQV - RKQVRQ
o - 0 DQ SDFN 7DRIFDQQM@ HFH 6\ VMP 0 $17,6

2

2 SHIMRQY AHG VHYIFH P DIQMQDGFH DQG SIRIWDP P IQ) R VP DOKLIK® GHS® DEG P DQ SDFN EDVHG
W QO QM@ HFHW WP 7WDIQQ) 1QUDSIG GHSE P HAR DQMQD FRYHWWHKS Rl QAMQQ) SRAMDQG
GHEZ RN FRP P XQFDURQY R FRIFMG IQM@ HFH R 6, ,1 7 DQDOW

0\ SUP HIRFXV LQ WKLY FRXWH Z DV \R BDUD\R VXFFHWIX® IQMIDFHWH 0 $17,6 LR DQRKHUM VIbP
EHQ) GHYHBSHGIRUKHS 6 * RYHIP HQW

$ SR@R & RP SXWU
&RP SX\MUB FLHQRH

2

) RXUZ HHW R VA VWP V DGP IQVINDMRQ FRP SXIMUSURIUDP P Q) DQG UHDWIG WDIQQ) RQWH' 1 DQG' 63
VHIHVR $SR®' RPDIQ: RUMBMRQ/

1 DARQDO QVAKP HOW
( GRRQEV ( QIICHHUQY

7Z R Z HAN GHYHBSHY FRXH R GHVL) Q DEGMRCDAQMKP HQABUYHY IRU/ DE9,( : RQWH 0 DAQRK DQG
\WH GHYHBSP HONR YILBDAQARKP HQW RU9 , ViR FROMROHDUFK UHFHLYHY DQG VSHRWKP  DQDOVHY

$V D BVXOR \KLY FRXWH , Z DV DEGI\R SRWD Q<P EHUR P\ RZQ76&0 SUIRIWDP VZKIEK , KDG SUHYIRXVD
ZUWOIQ& $WHP EBUY$6,& DQG) 2575$1 RYHUR *  IRU DE9,(:  1QREHUGUYH + HZ GMIE DFNDUG
: DMQV - RKQVRQ DQGO IFUR 7HQJ HDU $ VWKLY SRIQAKH EHVWRSWIRQ IRUFRQART 76 &0 HTXISP HQAZ DV
VMD=HQW= 7 RU= EOFNER FRQURMU EXVWKH 0 DFIQRVK Z DV D FRVH FRQMQGHU

THNWRQUL
6 SHAWKP $QDO] HY ( BRARQEY ( QILGHHUQY

SIRIUPPIQY 6HYIFH DOG&DEDMROQFRXUHVROWH7HNRY[  DQG VHUHVR 6 SHAWKP
$CDOVHY

,QFOCHG SIRIWDP P 1QJ DQG IQMUDFIQ) ZIW 0 $7( DQG&,,/

0 RRLIRD
' 63 ( GRRQEY ( QIOHHIQ)

2

) LYH Z HHN AP Z DUH DQG KDUEZ DUH G-I Q FRXWH IRUWH* 63 . LJIMBIOB L) QDOB URFHWRUFKIS
+HDY\ HP SKDVIY RQKLIK SHURWP DQFH YRIEH DQG GOV HGRY SWRQ DQG ALY SVRJ UDSKIE VIHI H HQI IGH
DSSTFDMRYY/

1 DARQDO QVAKP HOW
( GRRQEV ( QIICHHUQY
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One week study of the original Macintosh version (v 1.0) of LabVIEW to configure and control spectrum
analyzers, EMI instruments, related receivers, multiplexers, digitizers, oscilloscopes, signal switches,
oscillators, frequency counters, time bases, and laboratory grade test equipment to perform complex
automated TSCM measurements.

8 6 * RYHUQP HQW
) RIHJIQ, QAKP HQBMRQ 6 LI QDY ( [ WD ( BIRNRQERV
1986 — 1986

Electronic intelligence analysis course involving the collection and exploitation of signals from ground,
airborne, missile, and earth satellite assets. Electronic analysis, telemetry and beaconry, signal analysis
and recognition, radar types and function, radar signal analysis, traffic analysis, signal signature analysis,
and electronic orders of battle.

Training on equipment to record and analyze the minute fluctuations in signal parameters, and to prepare
technical analysis reports.

Instruction on both manual and automated analysis of virtually any kind of electronic emissions found on
the radio spectrum.

869%)
&\ SIRIUDSKIE &RP P XQEDIRQY ( BFRQEY
1986 — 1986

Course on the installation, maintenance and repair of hardware based cryptographic systems.

Training included module and component level troubleshooting, repair of the TSEC/KG-13, TSEC/KY-65,
TSEC/KY-75, TSEC/KG-84, and TSEC/KG-30 encryption devices. Also included training on the
TSEC/KY-3, and several related ciphering systems including the older legacy KW-26 systems, and
systems of historical interest.

Extensive training in communications systems operations, safeguarding of classified information,
TEMPEST methods, identification of COMSEC materials, COMSEC Courier certification, and technical
counter-intelligence operations.

+ HZ GWAB DFNDLG
+3 6 SHAWKP $QDOVHU
1985 — 1985

Programming, Service, and Calibration courses on the HP 8566 and HP 8569 Spectrum Analysers.

Two month course overall, including 3 day operators course, 10 day programmers course, 5 day module
level repair and maintenance, 15 day component level repair, 10 day laboratory calibration course.

869%)
6 KHIMUO DQDIHU 1 XFBDU & KHP IFDO DQG YRE] IFDG6 KHAMU2 SHIDWRQY
1985 - 1985

Course on the management, operation, and leadership of short term Nuclear, Chemical, and Biological
shelters and hardened locations both in a strategic and tactical theater.

Primary focus was on bunkers, military shelters, and improvised shelters for short notice occupation.
Instruction on large scale foraging and commandeering of supplies and premises, and how to survive the
initial strikes and counter-strikes of a nuclear holocaust.

Methods of shelter and bunker selection, construction, set-up, logistics, security, occupant intake,
screening, release, as well as sanitary, medical, and legal aspects.

. DWMQV - RKQVRQ
:- 76&0 5HHYHU
1985 — 1985

Course on the operations and programming of the WJ-8922A TSCM Receiver..

Small briefcase system, with sub-carrier capabilities, raster analysis, and of having the capability to have
the upper range increased significantly into the high microwave ranges.

One of great Watkins-Johnson products that was on par with the Micro-Tel line of briefcase sized TSCM
gear.

: DIMQV - RKQVRQ &RP SDQ\
.- (0& (0, 7(03(67 DQYG: IGHYUDQGS5) $P EIHME HAHYHU
1985 — 1985

Operators Course, followed by Programmers Course, and then the Component Level Repair and
Calibration courses. Preparatory course for the use of the WJ-8940 as a TEMPEST, TSCM, EMI, and
EMC instrument

Several years after taking this course | was able to locate a large shipment of these systems that had
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been seized by Customs due to export law violations. | was able to bid on and purchase four complete,
intact, never unpacked highly customized systems that had originally be destined for a foreign
intelligence agency. Ownership and operation of this equipment provided to a huge asset to my TSCM
operations as this was the best-of-the-best signals intelligence gear available which | retrofitted into a
mobile lab environment, which Granite Island Group could bring to any site in North America. | also wrote
tens of thousands of lines of code to customize both this and other related equipment to provide the most
sophisticated mobile TSCM and TEMPEST testing systems available anywhere.

$7 7
(66 6ZMFKIQ) 6\ WPV
1984 — 1984

Initial 5ESS hardware installation and maintenance course series in Lima, along with system admin
training on the 3B.

$ SS®I &RP SX\WU
0 DFIQRVK 6 HYIEFH DQG0 DIQMDQRH
1984 — 1984

Apple Macintosh Computer Service and Maintenance Course. This was the first service course on the
Apple Macintosh Service taught to people from outside the company.

3 UYDW 6 FKRRO
76&0 7THAKQFDGE XWYHMOQFH & RXQMUO HDVXUHV
1984 — 1984

Two week course focusing on the performance of corporate bug sweeps and TSCM efforts. Heavy
emphasis on operating under narrow time constraints, and the usage of very limited equipment.
Essentially, this course focused on performing a rapid 4-6 hour sweep (typically a board room or single
office), using no more then a couple of briefcases of equipment, but no advanced or sophisticated
equipment.

86%)
5 HOMRQDO DMUEDVHV & RP SX\WMUG FIHQRH
1984 — 1984

Several weeks of training on large scale relational databases, and system administration and
maintenance of relational databases on Burroughs 3500 and 4700 mainframe computers.

Included programming in FORTRAN, COBOL, and the AFOLDS query language.

Introduction to Maintenance Data Processing

Maintenance Management Information and Control Systems
Air Force Online Data Systems

Introduction to Online Systems

Loops and Arrays

Data Input and Branching

Computer Numbering Systems Course

Computer Components Course

Remote Terminal Operators Course

86%)
&292/ &RP SXWU3URIWDP P IQJ
1984 — 1984

Top Down Structured COBOL course for the Burroughs 3500 and 4700 mainframes.

Follow-on COBOL Programming course for the Phase IV mainframes that were being used as a
transition from the B3500/B4700.

=HQW ' DWW 6\ WMP V
= 7 &RP SXWU,QABARY 0 DIQMIDGFH DQG5 HSDIU
1984 — 1984

Comprehensive course on site preparation, installation, maintenance, repair, and on-going inspection of
the Zenith Z-150 series of PC computers, to include servicing of the Z-151T TEMPEST complaint version
and TEMPEST certified peripherals, monitors, printers, and related equipment.

The Z-151T was used in a TSCM and SIGINT capacity to control test equipment and to process
classified information, so it was critical to maintain extremely low emissions or leakage from all
equipment.

+RQH Z HOD
/ HYHO  &RP SX\WUG6 AHQFH
1983 — 1984

Special hardware maintenance course on the Honeywell GCOS Level-6, but of a custom government
variant that was approved for classified information up to the level of Top Secret, including codeword,
special access, and data used by the intelligence community.
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$ PUYIMEANV DQG 6 RPN —

Strategic Air Command NCO Leadership Academy
0 LOBY / HDGHYKIS

2

9HY LOMQVH BDGHUKIS VFKRROIRFXV RQ BDAQ) FRP EDWALIKW FRP P DQG SRVRSHIMRYY P MBI I
P DQDI HP HQWDQG VKRWORMFH \MDWM] IE GHSE P HON

+RQHGP\ DELONV \K BDG SHRS®! 1Q GLARXOFRQEMRQY

Cray Research
; 03 &RP SXWU3WRIWP P 1QJ

2

11CHZ HHW R WDIQIQ) IRUZ UMY SURIWDP V IRUWKH &UD\ ; 0 3 P X BURFHWRUFRP SXWMU DQG P HKRGY R
XVIQ) D 9HARU3 URFHWRUDV D FUY SVRJ UDSKIE DQG VLI QDO IQM@ HGFH VIHI H HQI IGH

Micro-Tel Corporation
0 IFR 7HO( GRWRQEFV ( QIICHHIQ)

5 HSDIU & DIEUDMRQ DQG3 URIWDP P Q) FRXWH IRUYDURXV 0 [FUR 7HOBURGXPW LQFOGIQ) WH 35 35
065 2 5 5$6 Y&6 9' $ DQG UHDWIG SURGXFW

Texas Instruments
706 ( BPRQFV ( QIICHHUIQ)

2

3WRIWP P IQJ DQG KDUEZ DUH GHMI Q FRXWH IRUWH 70 6 ' LI MGS 1] QOCB URFHWRURKIS

U.S. Government
6DV, QM@HEFH 6, ,17 ) XVMRQ ,QM® HH

&RXWH RQ SKRWRJ UDSKLE IQMSBUABARQ DQG SUHSDURY LM HIFH DCDOMY SURGXFW EDVHG RQWH

P DWKIQ) R DHUDCDQG VDM@ 1P DIHY Z M VI QD DQG FRP P XQIEDURQY QM HQFH R IGHQM VANDWMI IE
DQG GSEP DUF FRP P XQEDMRQ | DAMIAY RUIQ UDAKPMUH DQG H SBIMARQ SRIQNV IRUKH SXUBRVH Rl KRB
IQM® HQFH RSHIMRQY HDYHVALRSSIQ) EXJJIQ) P RQRUQ) DQG Z IWHABSSIQY

( [ \MOVYH WDIQQ) RQXG Q) DHUDOHFRQDM/DGRH Rl RYHWDQG FRYHIW URXQG IMRQY  DQG HYDODURQ
R RNHUSKRWRIWDSK\ \R GHWP ICH WV VWP V EHIQ) XVHG DQMQRD FDSDEIDIAY WDQUP MIRQ SDWY FDE®!
URX\MY DQG HWIP DU FRP P XQIEDMRQY FDSDEIQMY P DQQIQY UHTXILHP HQN G MIFDAWXHY DQG
GHYHBSIQ) SOQV R H SBRIWSRMQUD® GHAMUIR  RUVDERI H WH | DALY

* DCHGD KUK GYHR SRAAHQA ZW PP IRD PP IRD [ IQKDQG [ IGFK OUH
IRUWP DWDHUDOFDP HIDV DQG 1Q AJKWDQD®) AP SUIRFHWMIQ) B\ URGDQG VKHHWP HIKRGY  DQG 1Q ALY KWBUQW
SIRFHWMQJ

Eastman-Kodak Hawkeye/Bridgehead Plant
* HRVSDUID(DQG $ HUDCB KRR UDSK

2

2 SHIDMRQY DQG HQI IGHHUQ). FRXWH RQ\WH VSHAID() HG SKRRI UDSKIE Vi WP V XVHG E\ \WH 8 6
, QM@ HQFH &RP P XQW

,Q GHSW XQGEHYARQAQ) Rl \WH VSHAD® HG HP XMRQV DQG FKHP MY IQYROHG 1Q DILERWIH DQG VSDFH ERWUH
IP DIHY SIRIWDP V

+RQHGP\ VN IQWH CDUNRRP Z W ERW KDQG GHYHESHG DQG P DFKICH GHYHBSHG AP 1Q DVRGRP IFDO
YROP HV

,GFOGHGWDIQIQ) RQ [P SURYIVHG FKHP IFDOGHYHESP HOAR YDURXY AB V XVHG B\ \KH QMM HQFH
FRP P XQW [Q\KH AHG

%HFDP H TXW WG Z W KDQGDQGP DFKIGHGHYHBSIQY. PP IQFK IFK IQFK DQG IQFK RO
APV DVZ HODV QU H IRWP DADQG XGD OU H IRWP DWRODQG FXVWKHHWAB VXVHGE\ WHS 6, QMM HGFH
&RP P XQW

+LIKO WOBGIQWHSIRFHWMQI R IGFKA® IWRP \WH 152 +H DIRQSWRIWDP
Hewlett-Packard

+3  ; 6SHANKP $QDO] HU

2

) RXUGD: RSHIDWRWY FRXWH RQWH + 3 DQG+3 6 SHAWKP $QDO] HWY

IBM
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026/029/129, Service and Maintenance

2

6 HYIEH DQG 0 DIQMCDQRH FRXWH RQWKH \RS \WUHH %0 N\ SXQFK P DFKIGHV VIO XVH B\ \WH JRYHUGP HOW
DWKH P H + HDY\ HP SKDVY RQ\WH 90 DG ZKIFK ZHZHH\DIQKHD XVH / HIDR WDIQIQ)
RQWH RTHU, %0 Z KIFK Z DV VIO XVH IQ VRP H J RYHUIP HONBFDIRQY

7HBWSH & RISRUIDWRQ
ASR-33, Service and Maintenance
2

6 HYIFH DQG 0 DIQMCDQRH FRXUH IRUWH $6 5 DQG. 65 THBMWSH 7HUP QDY ERW Z MY DQG Z MRXW
SDSHUMISH UHDGHLY SXQFKHV

8 6 * RYHUQP HQW
TSCM, TSCM

2

&OWAHG FRXWH RQWH EDMEVR 76 &0 5HYIHZ R P IEURZ DYH VSHRNKP DQDOVHY VHDUFK UHFHIYHWY
1/-' V 76&0 DQMQCD DQGRWHUHTXISP HQAXFK DV SKRGH DQDOVHY DQG DXGR DP SGHWY/

86%)
Analex Printer, Electronics, Professional Certification
2

0 DIQMIDGFH RN WH KLIK VSHHG $ QDB 3 UQMUHTXISP HOMR 6$&&6 7KHRY R RSHIMRQ DDIGP HQW
DAYV HQASUHYHQIYH P DIQMCDGFH URXCHY P DIXGRIRQ DQDOMY DG XVH R SHMDHADHURVSDRH
JURXQG HTXISP HQW

7KH HTXISP HQAZ DV BFDWMG IQHYHY P DRU6 $& & RP P DQG 3 RW, QM@ HQFH : DU3MQQUQ) DQG) RFH
6\ RIAFH

7KH P RAWWHFUAR WH 7RS 6 HFUAWP DWUDCR WH &RG: - DUFDP H DFURW \WHVH P DFKICHY DQGWH Z HUH
FRMCGHHG\WH ' RRP VD 3UQMY DV\KH Z RX@ SUQWKH FRGHG REHY \R OXQFK : R@: DU, RU
QMW D QXFBDUKRBFDXW

869%)
SRCC/Sub-C, Electronics

2

0 DIQMCDQFHR 65 && DQG6XE & HTXISP HOAR 6$&&6 7KHRY  URXICH P DIXGRIRQ DQDOMY DQGXVH R
SHMDHOWDHURVSDFH J URXQG HTXISP HOW

7KV IV \KH HTXISP HOANQWNH 6$& P MBI VI P MBI OXQFK FROMRGFHOMY DQG DWHP RM
FRP P XQEDIRQY IDAQMAY

869%)
AMPEX Tape Drives, Electronics, Professional Certification
2

&RP SUHKHQUYH WDIQIQ) FRXWH RQWH P DIQMCDGFH DQG UHSDIUR WH HQIUH DDQIH R $0 3( ;P LMY
G\ DG Z IGH EDQG\BISH GUYHV

,FOGHGWDIQQ) RQKUKVSHHG  UHHOR UWHHOYDRXXP FROIP Q GDWI GHRNY' [QIMUP HGAIDW EDQGZ IGK

IQMKP HOBMRQ ZIGH EDQG IQAKP HQBMRQ DQG QU H ZIGH EDQG KL K VSHHG WL QDO LOMM HQOFH
le¥=\Y;

7KHRY R RSHIDIRQ DO QP HOMDEMR HONVSUHYHQYH P DIQMCDQFH URXUCHY P DOXQRURQ DQDOWY DG
RYHUKDXO

$ P HUFDQ + HDUAS WRFIDWRQ
CPR, CPR and First Aid, Professional Certification

2
7ZRGD PLOMY FRXUHRQ&35 WXIKVWE IQMKRARY IURP \KH $ P HUIFDQ + HDW$ WRFADWRQ

© KIGIWIY Z DV GRWP\ AUME35 FRXWH IVZ DV \KH ABAMP H \KDW UHFHLYHG VHURXY SUR HVWIRQDGBIYHO
WDIQQ Q&35

, DOR GDUCHG WWDWD\  UHVSRQGHUWSH &35 1V YDRDE®! IRUWH JHOHIDCBXETF EXVWKDWDQ ERG. IQYROHG
Z W SXEQF VOIHW D \WFKQEDOADGH VSRW RUZ KR Z RUNV 1Q DQ SIRIHVWIRQ Z KHUH VRP HRQH FRX@ JHW
VHYHHO KXWWHD@ QHHGY R DWHQG SURIHWIRCDOBIYHOADIQIQ) VXFK DV WLV DQG SUDRWH  SUDRIFH
SUDFWFH

+ HZ GMWAB DFNDLG

2

&RP SRGHOABIYHOUHSDIUDQG FDEDMRQ FRXWH IROWH +3  VHUHV RVFLGRVFRSH P DIQIUDP H DQG WH
HQMH  ; 6SHAKP $QDO] HU3OU IQVHIHY
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Included the older 8552A and 8553L twin plug-ins and the 141S Display section (1 KHz to 110 MHz) to
create a "Fully Calibrated Frequency-Domain Measurement System" which had been popular since the
late 60's and throughout the 70's.

Also trained on the 8554L (500 kHz to 1250 MHz) and 10 MHz to 18/40 GHz (8555A) RF plug-ins as well
as the low frequency section that covered 20 Hz - 300 kHz (8556A) and two Tracking Generators (8443A,
0.1 to 110 MHz) and (8444A, 0.5 to 1300 MHz).

8 6 * RYHOQP HQW
76&0 7HRKQFDB XWH@QFH 7 KUHDVE Z DUHQHW
1981 — 1981

Ten day classified course taught during the height of the Cold War to expose the student to the threat of
modern technical espionage, and methods used to detect such hostile penetrations, or exploitation.
Course was based on historically what had been found, and also on what should be getting found, but
was not. Main thrust of the course was that we must be ever vigilant and always pay close attention to
the details.

Heavy study of the technical espionage operations of other countries directed against the United States
both at home and abroad. Emphasis on the operations of the Soviets against military and diplomatic
targets, but also Soviet targeting and successful penetrations of our domestic communications
infrastructure.

86%)
&RP SX\MUDQG 6 Z MAKIQ) 6\ VWP V 7THFKQEIDQ ( BPWRQEY 3 URIHVWMIRQDCE HWAFDURQ
1980 — 1981

1000+ Hour Course on Cold War era Computers and Switching Systems.

Including training on:

Card Input/Output Systems

Data Processing Multiplexing Equipment
Static and Dynamic Computer Memory
Magnetic Core Memory

Magnetic Drum Memory

Central Process Units

Computer System Troubleshooting
Advanced Memory System

Drum, Tape, and Peripheral Devices
High Speed Printers

Timing and Control

Machine Language Programming
Computer Systems

Peripheral Data Buffering

Computer Math

Electronic Principles and Circuits
Vacuum Tube Principles

Soldering Techniques

Solid State Circuits

Focused on large mainframe systems used in all SAC Command Posts, Missile Silo's, NMCC, ANMCC,
E-4, CMC, and related strategic and SIOP facilities.

Also trained on tactically deployed systems for forward combat control and communications, or used
during the period after a post nuclear or biological holocaust.

Initially Certified on the 407L TACCS System, and then on the 465L SACCS Systems (certified on two
major systems)

Activities and Societies: Student Flight Leader of 50 other Airmen, Precision Drill Team, Honor Guard

0 RRIRD
0& &RP SX\MUG AHQFH
1980 - 1980

Three week MC6800 and MC68000 assembler language programming course.

$7 7 ¥HQ@ DERWDRUHV
& &RP SX\MUB FHQFH
1978 — 1978

Three week introductory course on C, followed by five weeks of intermediate and advanced labs using C
in various applications. Part of the course was taught by Dennis Ritchie, and other AT&T Bell Labs
developers. Some of the applications work was on an early prototypes of the 3B

+ HZ GWAB DFNDUG & RLSRUDWRQ
+3 &RP SX\WMU3 URIWDP P 1Q)J
1978 — 1978
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/ RQ FRXWH RQSURIWDP P 1Q) \WWH + 3 7HFKQEDG RP SXWMUDQG + 3 ) OVEHG 3 BWHUIRUWH
DGYDGFHG FRMRCR OERIDRY HBFWRQE \MAWHTXISP HOW

=lRJ &RIESRIDWRQ
= &RP SX\MU3 URJWDP P 1QY

2

2 QHKXQAHG\HQW KRXUFRXWH ~ ZHHW RQ=  $WHP E® / DQIXDIH3WRIWDP P IQ) IRBZHGE\ IRW
KRXW ZHHN R KDUEZDUH&38 GHYHBSP HOMDQG\EHQWKRXWY — GD\V R H \MEDAQMIDFHY

, [QUIDT DIWHQGHG WH FRP SXWUSURIUDP 1Q) FRXWH R AQH WCHP\ = VRIVE DUH GHYHBSP HOWNGY EXW
Z DV QMG \R B |RUWH KDUEZ DUH GHVLI Q FRXWHV DV Z HOHYHQWRXJ K , Z DV GRADQ HBFWRQEY
HQI IQHHUDWKH \IP H

7KLY FRXWH SURYHG R EH D P DIRUFDBOVWQ P\ IXWMUH DV IV RWP H H] FIVG DERXWEBZ. BIYHCKDUEZ DUA
GHYHBSP HOADQG IQAMDG Rl ZRINQI RQ\WH XSSHUDA HY R \WH FRP SXIMUDQG P HUHO Z UMZY VR\IZDUH ,
GHYHBSHG DQ IQMVH KXQI HUR Z RN Z W DQG GHYHES \WIQJV DWKH FILFXIVERDLS DQG FRP SROHQABIYHO

+HZ GMWAB DFNDLG
+3 &RP SX\MU3 URJWDP P 1QY)

2

/ RQJ VHURV Rl FRXWH RQZ UMY FRGH R \KH + HZ BB DFNDUG + 3 DQG+3 P IQLFRP SXIMUIQ
%$6,& )2575%1 DQG$WHP EO OQIXDIH

3WRIWP P QU IRUWH FROMRCR P XWB®! COVY DFTXIMMRQ ERDUGY IQWKP HONFRQAMRDBLY SURSUHAIL EXV
FRQAJXUDMRQY DQG Z IGH EDQG GO FRBFIRQ W VAP \R IQFOIGH Z 1GH EDQG P DI GHF VBSH IRU
LQAMKP HQBMRQ

, QMKAIRQ RQWH FRMR(R +3 O RGHO  $ $6$ DQGVSHAWKP DQDOVHUFRP SRGHQW DQG P RGXBV IRU
\WH DX\RP DWWG GHMRIRQ DQG DQDOVIVRI 5) VLI QDY

+HZ GMWAB DFNDLG
+3 $ GYDGFHG$WHP E® / DQIXDIH 3 RIWDP P 1

2

(UKWED, FRXWH RQZ UMY FRGH R \KH + HZ BB DFNDUG + 3 DOG+3 P IQLFRP SXWMUIQ
$WHP EO OQIXDIH

+1IK SHURUP DQFH SURIDP P 1QJ IRUMH FROWRCR P XEB6! GOV DFTXIMMRQ ERDUGY [QAKP HONFRQURGLY
SURSUHBLY EXV FRQAJ XUMRQY DQG Z IGH EDQG GO FRIFIRQ W WP R IGFOGH Z IGH EDQG P DU GHIFE \IUSH
IRUIQARKP HQEAIRQ

, QAKRIRQ RQ WH FROARCR! +3 0 RGHO $ $6$ DQGVSHAWKP DCDOVHUFRP SRCHQN DQG P RGXBV IRU
\KH DXVRP DWMG GHWIRIRQ DQG DCDOMY R 5) VI QDO WILRXIK $ WHP E© @QI XDIH SURJUDP V DQG GUYHY

+HZ GWAB DFNDUG
( BRRRQAE , QAMKP HQMIRQ

&RXWH RQWH RSHIMRQ DQGSIRIWP P IQJ R WH + HZ GWBDFNDIG — $ $XVRP DUF 6 SHAKP $ QDO] HU
\WDWERP EIQHG ERM \WH + 3 &RP SXMUDQGWH+3  ; VSHRAWKP DQDO] HUSGU 1QIDP 10 DQG FUHDWMG
WH Z RV YHY ALAY XT $X\WRP DI 6 SHAKP $ QDO] HUB\ WP

7KH  VHUIHVRVAGVARSHP DQUP HVDQG ;6% 36U 1QVHIHY Z HUH EDVIE FRUH R \WHVH VA VWP V
VR, AUMKDG AWM BDUD R P DWMUXQRQ) \WH DODQDBI 6 SHAKP $CQDO] HUM AP XVIQ) QXP HURXY
P RGXGVWRFRYHUKH  +] * +] VSHAWKP

7KHVH Z HIH XVHG IRUDX\RP DMG 6 SHAKP 0 RQURUQ) R GHWPVWEXJ V SUVHOAQ KL K UMN DUHDV DQG\R
P DIQBIQ Z DWKIQ) RYHUWH DILZ DYHV Rl DQDUHD $ ®R XVHG IRUVXUHMGFH VWP P RV HBFWRQE
FRP SDMELOV\MANY 7( 0 3( 67 \MANY  DQG HBIFWRQE [QMM® HQAH

7KWV ZDVWH YHY AWM 3 IXE@ FRP SX\WMU HG DQG IX@ DXWRP DIMG VSHARKP  DCDO] HU XQIDHSOFHGE\ \KH
+3 DQG+3 Z KIFK EHFDP H \WH ADJ VKIS $ X\RP DI O LFURZ DYH 6 SHAKP IRU+3

$7 7 YHQ DERWIDRUHV
Y0 &RP SXWMU3 RIWDP P HU

2

,QKRXVH KRXWY WDIQQ) FRXWHIQ) 2575%$1 DQG- RE &RQMRD DQIXDIHRQDQ, %0 6\ WP
DQG6\ VWP P DIQIUDP H IRUDQ HQN BIYHO SDWWP H WRFKQEDCSRVMRQ V7 7 %4H@ DERIDRUHY RQD
ZRINVWHG. IQMIVKIS DQG DSSUHQIFAQ) SURIDP

7 KLY FRXWH VWIMG P H RQWH SDW Rl EHFRP 1QJ D FRP SXWUSURI UDP P HU DQG WXV EHFDP HDWSHRI
VHHG FRXWH IRUP \  FDUHHUZ W FRP SXWMY/

$7 7 %4H@ DERWIDWRURY
90 . H SXQFK 2 SHDRU

2
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-IPH/$\WMORQ / INGQ

,Q KRXVH WDIQIQ) FRXWH IRUGHZ NH\ SXQFK RSHIDWRY [RUKH %0 + RO FDUG SXQFK P DFKICHY
$WHQGHG [Q REHUR BDWDKRZ R N SXGFK FRP SXMUSURIWDP V Z IMWHQIQ) 2 575$1 ROR OUH GHNVR
FDUBY IRUDQ HQW ®BIVHO SDIWYWP H WFKQEDCSRVMRQ DV 7 7 %4HTQY DERIDRURY DV SDWR D Z RUN MG
IQOMOVKLS DQG DSSUHQIAQ) SURIUDP

YXQNHU+ L& RP P XQW & R@UIH
Certificate, CISCO Systems CCNA, GPA 3.92

8&1% &HWAFDM 3 IRIWDP GHVLI QHG IRUWRVH VIXGHON LOMUHNG LQ SXWXIQ) D FDUHHU
DV &IVFR 6\ VWP V 1 HZRINQY 6 SHADDAV $ QFRXWH Z RINIV RITHUHG WURXI K WH IQM CDIRQD®
UFRIQ] HG &IVFR 6\ VWP V 1 HEZRINQ) $ FDGHP \

$ PUYIMEN DQG 6 RAEMEV - HDQV / MWV LTKHWY RQRWY + RQRUS RD6 WMGHQV® HAMDQV 2 L DQ] DIRQ 3 KL
7KHD . DSSD + RQRUB RAHW

YXQNHU+ L@ RP P XQW &R@IIH
Certificate, Information Technology Security and Essentials, GPA 3.92

" HMIQHG IRUWH , 7 WFKQIFIDQ RUSURIHVMIRQDOMHHNQ) QHZ DQG XSCDWIG VN 1Q WH

DWD R IQRUP DIRQ VHRXUMY DQG DWXUDQRH WKLY EDVIE GIYHCFHWAFDW Z LGHQKDQAH H MY NQRZ BIGIH IRU
IQFUHDVHG RE RSSRUNQUHV DQG HP SB P HQAMURZ W 7 KH , QRUP DIRQ 7HFKQRBJ\ 6 HEXUW  ( WHQIDY
&HWAFDM DDJQV Z WK \WH &2 0 37,$ 1 DIRQDGE \RIQEDUGY IRUG HRXUW & HWAFDIRQ W2 I@BUHSDUH
VAXGHQN \R EH UHVSROVIE® IRUGHVNIRS VHREXUMY VXSSRWFRQBAGHG Z WKIQ D QHE RUINHG HQYILRQP HQWV

$ UYL DQG 6 RAEMEV - HDQV / MV LTKHWY RQRY + RQRUS RD6 WMGHQ/® HAMDQY 2 L DQ) DIRQ 3 KL
7KHWD . DSSD + RQRUB RAHW

YXQNHU+ L& RP P XQW &R H
Certificate, Health Information Networking Specialist, GPA 3.96

,QDEAMRO\WRWH &&1$ 5 DQG6  &IVFR & HWAHG GHIZRINQ) $WRFIDM 5 R DQG

6ZIWKIQ) FHUMAFDWM FRXWHY HDUHG DQ DGYDGFHG & IVFR GHVRINGQ) FHWAFDW (| GKDGRH FRUH URX\IZY
DQG VZ WRKIQU VN DQG J DIQWH GHE RINGQI DQG VHRXUINY VN GHHGHG R Z RINIQ\KH QG DQG\KH
KHDGNFDUH AHGV 7 KH + HDGK ,QRUP DIRQ 1 HEZRING) FHWAFDWM SURIWDP 1V GV QHG R H SDQG
QHERINQ) WNQV Z W KHDEKFDUH VSHAAF IQRUP DMRQ DQG FRP P XQFDMRQ\WWMAKCREI\ &7  DQG\R GHYHBS
VHEXUMY VSHRADDANNGY

YXQNHU+ L@ RP P XQW &R@IIH
Certificate, Computer Forensics (candidate), 3.94

YXQNHU+ L@ RP P XQW &R@IIH
Associate’s Degree, General Concentration with World Studies Emphasis
(Candidate)

YXQNHU+ L& RP P XQW & R@UIH
Associate’s Degree, Criminal Justice (candidate), GPA 3.94

YXQNHU+ L@ RP P XQW &R@IH
Associate’s Degree, Digital Device and Computer Forensics and Investigation
(Candidate), GPA 3.94

YXQNHU+ L& RP P XQW & R@UIH
Certificate, PC Hardware Support Specialist (Candidate), GPA 3.94

YXQNHU+ L@ RP P XQW &R@IH
Associate’s Degree, Information Technology Security (Candidate), GPA 3.94

H &RXUHV

* LIDQW ,VOQG * LRXS

T &MR &&1$ 5 DQG6 6HP HMU
$&IMR &&1$ 5 DQG6 6HP HMU
F&IMR &&1$ 5 DQG6 6HP HMU
$&IMR &&1$ 5 DQG6 6HP HMU
t&MR /104

$ &MVFR +HDGN ,QRWP DIRQ 1 HERINQY
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F&IMR $GYDOFHG&&1$

F&IMR 3& + DU DUH DQG 6 RI\EDUH
F&IMR &\ EHYHRXUW

F &IMR 3 DANHW UDFHU

F&IMR &&1$ 6 HRXUW

F&IMR &&1$ 9RFH

$GAVRCDQQR

©  OMHW

3IRHWRCDQOMAW + DB &R %D . QXKFNBG +DQGV 2 Q ) XQRRABFB S\ +XQIY %6 6 Z HHSIQY
CUADS ' HMAIRQ &RP P XQEDIRQY 6 HEXUW ( P MMRQV 6 HEXUW DQG UHDWG VXEMPVDUDY 7KH XVH R
H KDXVAYH VFHQUAF SURRFRY IRUSHURWP 1QU EXJ VZ HHSV Z IW KLIK SHURWP DGFH OERIDRY WA
HTXISP HQWH+ LIK BIYHCR H SHUYH Z RINQJ RQ P HKRGY \R GHAWMPWDQDO] H DQG H| SEBIWRYHWAI QDY
GHHS Z WKIQ WH CRIVH ARRU 6 1J QAFDOAQMIMAQ H SHAMRQ MQI®! Z IGHGHW WWRIFDO DG WHAW
HP HUHQR P HAFIQH 9RGQMAU( P HUHGR 0 HAFDOTHRKQFIDQ ( P HIHGR ) LOAB HVSRQGHU \WDFKIQ)
&35 AUMDIG HP HIHQR RSHUDMRQY DQG P DQDIHP HOWGVDVMUSUHSDUHGTHW |, QMUHVIMG LQ AQH DWW
SRUDIVMH SKRRIWDSK\ IQOUHIRPDW ~ RU [ DQGOUHU IRP DV 1 RQ 3 RHWRDAQMIAV
\IIDQ2 SHD &OWEDQ HAMBD6\ P SKRQ 2 @6 FKRROZOHY ) IGH $ WV H KIEMRQV ) UHQFK & RRNQ
$PIYH IQ 7DLFKLIFKXDQ $INGR DQG UHDWG VXEMPW

* $GYIFH IRU&RQWFW - DP HV
( 0 DON DMt WFP FRP

JVRX QHHGD EXJ VZHHS \ RX GHHG\R DRWH WHP HO TXIEND DQG JHVWRP HRGH RQ VW R SHURWP \KH
IQVSHRVRQ EH RUH WH VS\ UAMHYHV \KH EXJ - RUWH EDWHUH [Q\WH EXJ GHY RUMEHFRP HY GRUP DQWRU
RWHUBDVRQY &D@XV DV TXIEND DV SRAME®! P DNH TXIEN DUDQI HP HQWN IRUKH HQJ DU HP HOADQG EH

H WHP HD GVFUAM ' R GRAGHD\ \IP QU 1V FUMFDCDV P LQX\WMV DQG KRXWY P DWHU 7 KLY UHTXILHY D YHY 1DV
UAVSROMH VR CR QRWGHDA

JVRXCHHGD7(03(67 1216723 RU+,-$&. IQUSHAIRQRUGHMIQ DVRSSRVHGW D 76 &0 IQVSHAIRQ
1L WH P DWHULY BV XU HQWXVXD@  DQG \WHUH FDQ EH P RUH RI D VBZ HUHQI DI HP HOABURFHW \KDQ \KDW
XVHGIQ76 &0 SURMPWOXVWZ W 76 &0 \ RX P XWADRFWDWWZ MRXWEHDA

1\ RX Z VK VR HQIDJH P H DV D SKRWRJI UDSKLE DUYANR FUHDWM D SKRWRJ UDSKIE RURWHUDWVANE SRURDIVR
\ RXWHD RUVRP HRGH HOH WHQ SBDVH FRQBFWP H Z HQIQ DGYDQRH VR WDV H FDQ Z RN RXVWKH GHBIY R
\WH SURMFWS KLI K TXDQW SRUDIVWENAV\IP H DQG, SHURWP WY B\ \INQJ DVHUHY XVXD®  RU
VMR R KRXW VXGR RURQ GFDIRQ SKREIWDSK. VMRQY : KHQ SRWEG! , @H R VSHQG DERXW
KRXAY  VHWIRQY KRXWHDFK  Z K D VIQI ®I VXEMPVIR FUDWM VP SO DP D] 1Q) SRUDIW \WWDW
FDSVMUHY \WH WWKH HWHGQFH Rl D SHWRQ DQG QRWP HUHO D ERUQ) 1P DIH DQG WV \INH WP H |, GR QRABINH
VQDS VKRW , FUHDWM Z HOIGRGH SRUDIW R VXQQIQ) TXDDV \KDWP DNH WH YIHZ HUIHHCDQG HP R DQG R
WDQVRP WHZ D\ WDWKH. YIHZ \WH Z R

1\ RX QHHG DQ HBFWRQIEY HQJ IGHHURUFRP SXWUSURIUDP P HUZ KR FDQ SHURWP DQ DFFHBIDMG GV Q
DQGZ KR FDQ SIRYIGH \ RX Z W D IXQRPURQDCBURRWSH Rl FRP SBf FILFXIW HVSHAD® GHVLI Q \WDVWKVH
HP EHEGHG FRMRGBLY RU\ RX GHHG DWHP E® FRGH BIYHOSURI WDP P 1Q) WHQJIYH P H D FDO

D +RRY  $zZDBV

$1U) RUFH 7WDIQIQJ 5 [EERQ
8 QMG 6 VMV $ L) RUFH

YDFNI URXQG
7KL UEERQZ DV DXWRU] HGE\ \WH $ IU) RUAH FKIH R BT RQ2 FW

&UMID
WY DZDGHG\R8 6 $IU) RUFH VHIIEH P HP EHY RQ FRP SBMRQR! IQUDCDFFHWIRQWDIQQ) DIMUS XJ

Q' HFHPEHU WH FUMMUD H SDQGHG DQG DXWRU) HG WH UEERQWR DQ RQH Z KR Z DV RQ DAIYH
GXAW UHI DUBBW R Z KHQWH, FRP SBMIG LQUDCDFFHWIRQ WDIQIQY

7KHUEERQP D\ QRWEH DZ DUGHG IRUFRP SBMY \WFKQEDOMIQQ) P RUH

6P D@ WP V ([ SHWWD DUINVP DQWKIS 5 IEERQ
8 QMG 6 \DAMV $ 1U) RUH

YDFNI LRXQG
7KLY UEERQZ DV DXWRU HGE\ \KH 6 HFUAIY R \WH $1U) RUFH RQ$ XJ W DZ DUEHG \R D@8 LU
) RUFH VHYIEH P HP EHW/ Z KR DIWU- DQ TXDO\ DV H SHWIQVP DODWP V P DIWP DQWKLS Z MK

HWHUWHO  UAH RUMXH KDQEIXQ

& UMD
4 XDM\ DV DQH SHWQ VP DADUWP V P DUNWP DOQWKIS Z W HWHUWH 0 WAH RUMVXH KDQGIXQ 7 KHVH LX®V
Z1ODSSO \RWH $ 1U) RUFH WWBQEDUG VHVEH VP DADWP V Z HDSRQVHBRMG P RWIH
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7RS 6 HFURWS HFXUW & GDUDQFH
' HSDUW HQWR ' HHQMH Z &% 152 &66 16% ' 2( 6,23 (&, (6, FRP SDWF HQ/$ FFHW

) XOFP H XQUXSHYIVHG DFFHW DQG FRR(R! KLJK® FOWAHG M VWP V' FISKHUM WWP - Z RUN SURGXPWDQG
FRXUHUDRIMWAY

6 WDWI LF $ LU&RP P DQG ( GXFDWRQ $ FKIHYHP HQWBZDIWG Rl
8 QWMG6\IWWV $IU) RFH 6 WDWUIIE $1U& RP P DQG

6 HUHV Rl DZ DBV GXH\R H HP SO DFDGHP LE DFKIHYHP HQW

6 WDWI LF $ LU&RP P DQG ( GXFDWRQ $ FKIHYHP HOM Z DG RI
8 QWG 6\DWMYV $1U) RIFH 6 WD IE $ 1U&RP P DQG

" XHWH HP SOU DFDGHP [F DFKIHYHP HQWV

6 WDMJ LF $ LU&RP P DQG ( GXFDARQ $ FKIHYHP HW6 ZDWG Rl
8 QMG 6 \IAMV' $1U) RFH 6 \WDWILE $LUS RP P DQG

" XHWH HP SOV DFDGHP [F DFKIHYHP HQWV

/ HMAURI &RP P HQGDWRQ
8 QWGE\DMVSIU) RIFH 6WDWIIE $IUGRP PDQG W $1U) RUFH &RP P DQG 3 RWY

7 KURXJ K VABMYAIFDCDQDOMY DQG \MH VALHQAR SURFHW LGHQWAHG | DXO FRP SRQHQW LQARGXFHG GXUQ) WH
P DQXIDPYUQ) R D KLIK® FOVWAHG FRP SXYMUM WP 5 HVROHG WH ADZ. B\ GFDUQ) VXIVDEG!

UHSOFHP HQWV YID DQ DAMEDW YHQERU DQG P DNQJ SURSHUHQI IQHHUQ) FKDQJI HV \R RYHUFRP H H WIQGHG
GRZQWP HV ( WIEQVKHG VSHADDQDOMY IXMRQ SURIWDP \R VRUHHQ IRUMP IDUZ HDNCHWHY DVWKH
DFFHS\BIQFH GIYHO DQG R UHVROH \WHP EHRUH DQRX\WH  more

&HWAFDWM RI $ SSRIQW HQADV 1 RQFRP P WMMRQHG 2 IAFHU IQWH * UDGHRI

6 HU HDQW

8 QWWGH\IMMV$IU) RFH W S$IU) RFH QGURPE: 1Q)

3 URP RWMG DKHDG R FRQMP SRIDUHY  EHBZ \WH] RGH P RYHG IQR D VXSHYIVRY SRVIMRQ XSRQ SURP RIRQ
DQG OWUSURP RMG QR D VXSHUQMQGHVBRVIMRQ

$ W) RFH* RRG & RQGXFW) HGDO
8 QWMG 6 \D\MV $ IU) RUFH

YDFNIURXQG
7KH$ W) RIFH* RRG & RQEXAD HEDXZ DV DXWRUL HGE\ & RQIUHW RQ- XO Z 1\ \WH FUDIRQ R \WH
RWHUP HGDY R WH $1U) RUFH 7 KH P HGDOZ DV QRAFUHDMG XQUD XCQH ZKHQWH VHRUAIY R \WH

$1U) RUFH HABEQKHG IW

& UMD
W DV DZ DICHG W $ 1U) RUFH HQDAMG SHYRQCHOGXUQ) D WUHH \ HDUSHURG Rl DRIYH P 1M VHEH RUIRU
D RQH \ HDUSHURG R VHIMFH GXUQJ DWW HRI Z DU $ IUP HQ DZ DUEHG KLY P HGDAP XWKDYH more

$ W) RUFH/ RQUHYIW 6 HYIFH $ Z DUG 5 LEERQ

$1U) RFH/ RQJHYIW 6 HMFH $Z DG Z KR FRP SGMY |RXU\ HDWY R KRQRUDE®! DRIYH RUUHVHYH P LOBY
VHYEH

YDFNI IRXQG
7KH' HSDWR HOAR WH $IU) RUFH* HQHDR2 GHU~ 1RY DXWRUL HG WY UEERQ

& UWMUID

W DZ DUEHG \R DOVHYIFHP HP EHY R WH8 6 $ W) RUFH Z KR FRP SGMW IRXU\ HDY Rl KRQRUDE®I DRAYH RU
UAVHYH P LOBY VHWYIFH Z W DQ. EDDQFK R \WH 8 QWMG 6 \BAMY $ WP HG) RUFHV 7KH $1U) RUFH/ RQIHYIW
6HYIFH$ZDGLYD more

/ HMAURI &RP P HQGDMRQ
&RPPDQGHU  \W&RP P XQFDIRQ* URXS

" XUQY D VKRWGHSE P HQMKHUH Z DV D FOMMURSKLE HTXISP HOWDIGUH Z KIFK UHTXIUHG P P HAIDWM DRIRQ
RQP\ SDWDQG HP HUHQR P HAFDAQMYHQIRQ R VDYH DQRKHUSHWRQY @H

6 HBFMRQIRUB6$) 2 IAFHY/ 7WDIQQ) 6 FKRRC2 IAFHJ&II}BLGDMGFKRRO
8 QMG 6 \IAM $ 1U) RUFH

6 HBIFWG DQG IMVXHG RUEHY \R DWHQG 8 6 $) 2 IAFHLY 7UDIQQ) 6 FKRROABMZY 6 HSWP EHU XQDE®!
R DWHQG GXH R VHURXY GXW UHDWIG WDXP DU IQMUHY & KRVHQ AHTG R HQWNY - DILERUQH HBIPWRQEY
ZDUDUH6,* ,17 DQDOMY RAFHU
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+RQRWEG!' WVFKDUHIWRP WH$ WP HG) RUFHV Rl WH 8 QWG 6 VWV RI $ P HUFD
8 QMG 6 \IAMV $ 1U) RUH
$XIXW

$ GCGMRQDOFRQRY  $Z DBV

" IMFRYHIHG D P HFKDQWP B\ Z KIFK 6 RYIHWVWSIHY Z HUH DE®! R SHQHRDW FOMAHG HQRY S\MG
FRP P XQFDMRQV CHE RNV WXV DARZ 1Q) WH 8 QMG 6 \IAMV \Iit VHDCD P DRU \ HDURG EHDFK

5 HASIHQWR P XABG! DQG LI QAFDQAI RYHIP HOADZ DBV IQYROIQU P\ SURHWMRQDADUHD R H SHUWH

7HVMHG EHRUA & RQI UMW \NUHH WP HY KDYH EUHIHG VSHAAF P HP EHY Rl & RQJ AW VHYHQWP HV DQG
KDYH EHHQ FRQVXQMG RUHQIDIHG B\ WH ( [ HEXWH 94DQRK . 1QIV R RHUFRXQUHY 3UP HO LQMMY/
BKHNY ' IHARY $RRY 3K\ VIEIDQV $WRGH V 0 XVIFIDQV DQGVRP H R \WH P RWBRZ HIXCSHRS®I 1O WH
ZR@G

) RU( [ DP SBI KW \WDQUVSRUBMRQ KRXVH JRY 1 HZ V35 $ WFEGI DVS[ " 1 HZ V'

7KHVIQI B P RWVBXEQKHG SHYRQ RQ ( DU RQWH VXEMPWP DIWHUR! 76 &0 5 HIDUBHG DV 7+ (
IQMEDIRCDOXEMPWP DIWHUH SHWWRQ EXJ DQG Z LWHBIS GHWRIRQ DQG P HIKRGY \R SURKMAVDI DIQAKHU
IQAD@MRQY RUXVDIH

7KH YHY AVAMBHYRQ RQWH , QMOHWR SXEQK DO WIQ) UHDWG\R 76 &0 RQWH ,QMEGHW

| 3ETDRY

$ GYDQFHG &KHP IFDQ  HDSRQV
* (IDQWM  MDQG* WRXS
$SUD

THWMP RQ\ ¥H RUIHWH + RXVH &RP P MMH RQ 7 DQVSRUMMRQ DQG , QI UDVWAKFXIH
8 6 &RDW¥ XDUG %XGI HDQG 2 YHW/LI KW+ HDUCQ]

8 6 +RXVH&RP P W RQ 7UDQVSRUBMRQ DQG , QI UDKPMUA

$SUD

8 FOVWIAHG Z UNHQWMIP RQ. 1Q UHI DUBY \R D FRUXSW  EIGRQ CRADUEDN EXGJ HWEHEDF®!

8 &MWIAHG $ GGHQGXP R 7HVWP RQ\ %H RUHWH + RXVH&RP P IWWH RQ
7WDQVSRUMMRQ DG ,QUDVWAKRXWH 8 6 &RDVWW XDUG %X GI HDQG 2 YHWLI KW
+HDUQJ 76

8 6 +RXVH&RP P IWvH RQ 7 UDQVSRUBMRQ DQG , Q UDMKFXUH

$SUO

&OWIAHG \WFKQFDIDGGHQGKP [QVXSSRWR! + RXVH 7HWIP RQ. SIRYIGHG RQ$ SUD R IQFOIGH
GHIY R GHIEHIDMO IQEXFHG Z FONGHWHVIQ 7( 0 3( 67 WM DQG FHWMAFDUIRQ DQG GHIEHIDM

Z HDNGHWHV LOWRGXFHG VR FDXVH & RDWY XDUG VA VWP VAR RSHQD BDN KLIK® FOWIAHG IQRWP DIRQ 7KLY
FOWAHG DACHQGXP Z DV LQMI UDAIQ & RQJ UAW DV IVBURYIGHG LM XWE®I SRR R D BQJ \MUP

DFNHW P RWH

3\ IRWFKQIF &KHP [FDOD XQWRQV IRU8 6 ,QDQW ) RUFHV
8 QMG 6 \DWMV $ UP \
0 DK

8 &KIQD6WG 0 RGDMMHV RI 7HFKQIFDQ( VSIRQDIH XVHG E\ 3 HRS®Y 5 HSXEQF
Rl &KIQD 76

&HQADQQMM HQFH $ JHAR

$XIXW

) RUHQVIE H DP IQDWRQ RN UHFRYHUHG HDYHVARSSIQ) GHYIFHV XVHGE\ WH 35 & IRUXVH DI DIQWKLIK YDOH
DL HVWR LQFOIGH \WH 8 QMG 6\

3HUHAW 0 7 DQG 3 DWDP HGF 1 RWERRN

* IDQW  MDQG* URXS

6 HSWP EHU

3 RANAV] HG YHWIRQ VR SHUP IWH DFFHBRDWG IQENH WD H DQGWHDW HQAR| SDWHQW GXUQY @H
WUHDWQQ) RUGHDUH \WUHDMQQ) P HAFDOANDIRQY

76&0 3WRFHGXWDO" XIGH 6WKRMXUWDQ GP HQWV
* DQWM , VDQG* URXS

" HBIGIG SURFHW XVHG \R H] DP IGH DQG HYDGDW KPMUDCHBP HQV R D SOFH EHQJ VXEMIPMG\R 76 8.0
IQVSHARQV 10 RIEHUWR SIRMPWFOMWMAHG IQIRUP DURQ
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76&0 3WRFHGXWDO® XIGH 0 1G 6] HG 5 HVIGHQWDO
* IDQWM MDQG* WRXS

76&0 3WRFHGXIWDO* XIGH 7HBISKRQH/ RRS/ LlQH$ QDOWLY
* (IDQWM MDQG* WRXS
1988

76&0 3WRFHGXWDO" XIGH $& 0 DIQV 3RZ HU/ LOH$ QDOVIV
1988

0 DWMU76&0 3 URWRFRO
* IDQWM MDQG* WRXS
1989

Utterly massive book on every aspect of performing a bug sweep, from the most mundane of supplies
and measurements; to sophisticated methods for detecting changes in wood fibers, tiny fluctuation in the
thermal noise floor, or microscopic variations in paint. Included sections on writing the reports, proper
chain of custody, details for the engagement that often are overlooked, performance of... P RKH

76&0 3WRFHGXWDO" XIGH $0 % RDGFDWWAS LJ QDO QDO VLY
1987

76&0 3WRFHGXWDOF XIGH ) 0 %URDGFDVWAG L1 QDOB QDO
1987

7680 3URFHGXWDO" XIGH 0 RGHDQG ( P MRQ 6L QDO QDO
1987

7680 3WRFHGXWDOF XIGH ' IVFRYHUY 3 WRWFRO
* (DQWM MDQG* WRXS
1990

A specialized book that dealt with TSCM inspections where an actual eavesdropping device or activity
with identified, and how to handle the matter in a manner so as not to tip off the eavesdropper. Facilitate
a forensically sound discovery, location, processing, notifications, and examination.

76&0 3WRFHGXWDOF XICH / HAMAY DQG: UMQJ * XIGH
1991

A series of pre-written letters or notifications used in the TSCM and TEMPEST industry, so that all that
needed to be done was to fill in a few banks and the letter or memo was complete. Included details on
how to write reports, and to explain TSCM activities to senior executives both orally and in writing.

76&0 3WRFHGXWOr XIGH / DZ ( QRUFHP HOQW HYLFH 6 LJ QDG QDO VLY

To be quite candid, this is a book specifically how to find most eavesdropping devices utilized legally or
illegally by various law enforcement agencies.

7680 3URFHGXWDO" XIGH 0 DUQH DQG $ HIRVSDFH/ RQU 5 DQIH 6 L) QDCB QDOVIY
* IDQMM , VDQG* URXS
1990

76&0 3UWRFHGXWDO XIGH 0 RVFRZ 5 XGV
* IDQWM MDQG* WRXS
1989

Book about how to operate clandestine activities under highly hostile environments, while under intense
physical or electronic surveillance.

76&0 3WRFHGXWDO" XIGH : DOMUO MWV 5 XGNV
* DQWM  VDQG* URXS
1991

A tongue-in-cheek exploration of amateur and "not so professional" spies and counter-spies, and details
on how to catch them the act of eavesdropping or engaging in espionage. Deconstruction of an amateur
motives, methods, tools and devices, and how to target each to expose the spy.

8 76&0 3WRFHGXIDOF XIGH 1RIVH) (RRU6 LI QDY $ QDOVLY 6
* (IDQWM MDQG* RXS 8 QIMG 6\ $ P\
1987
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&OWAHG P DQXDCDODERXWRIVH Z KHUH IWFRP HV IURP KRZ \R P DQISXOW IWCRWR AQG EXIV XMQ) IW
SIRSH® KRZ R H WDRAEXIV IURP \WH GRIVH DQG HYHQ QRZ R XVH YDURXV IRWP V Rl GRIVH \R DWIMAQ WH
GHMAIRQ R EXJV JDSV IQVKIHGIQ)  RUWFKQEDOYX@QHUDELDIA 1Q FOMAHG HBIFWRQEY VXFK DV HBIPME
HQFW SWRQ HTXISP HQW

76&0 3WRFHGXWDOF XIGH 6 XEFDUIHUG LJ QDO QDO
* IDQW ,\ MDQG* URXS

76&0 3WRFHGXWDOF XIGH &RP SRVIW 7HBYIVIRQ Y4 RDGFDVWAS LJ QDCS QDO VIV

0 DQXDCRQWH H DP ICDURQ R YDURXV IRWP RV UM, HG P DI HV W LGQFG(GH EURDGFDWRMBIYIMRQ VLI QDO \R
GHMPWEHYIEHY FEONHG Z W \WH HGHU\ HQYHBSH R D79 BAMIRQ RUZ KHUH\WH 79 EURDGFDWIZ DV EHQJ
XVHG \R SRZ HURUWR LGP LCDWM DQ HDYHVALRSSIQ) GHYIEH |, QFO(GHG ERW FDE®I &$79 A VIMP V DQG RYHUWH
DIUM VWP V' RQ DONQRZ Q LOMEDMRCDARWP DIV ( [ WHP HO JUDQXOU

8 76&0 3WRFHGXWDO" XIGH 5DWMUG LJ QDO QDOVIV 6
* (IDQWM VDQG* RXS 8 QIMG 6\IAMV $ WP\

7H VERRN RQ GHWRIY DQG UHFRQAMKANY UDMUEDVHG GDWB RUYIGHR VI QDY
8 76&0 3RFHGXWDO" XIGH 8 QGHU LRXQG & RYHIWXQQHIQU $ QDOVIY 76

* IDQWM MDQG* WRXS

8 VHG\R\WDFK 8 6 FRXQMUIQM@ HQFH DI HQW DQG \MFKQFIDQY KRZ \R GHMPKQGHU URXQG P IQQ) RU
WQOHIY RSHUDIRQY 1Q RUGHDUVHQUMYH RUFOVWIAHG GFDMRQY RUWH GHMPIRQ R \WQQHT) DRYLMEAY 1Q
VXSSRWR! IQABCEY Z WHBSV

C Test Scores

/ DZ 6 FKRRCH GP WMRQ7HVW / 6$7
6 FRWH

0 L@U$ QDRI LHY 7THVWO $7
6 FRWH

63$7
6 FRUH RXVR

0&$7
6 FRUH

860/ ( 6WS
6 FRUH

860/ ( 6WS &@IFDO QRZBIGIH

6 FRUWH

860/ ( 6\WS
6 FRUH

$)247 3I1BW
6 FRUH

$)247 1DYUUDRU ( GFWRQFV: DUDH 6,* ,17
6 FRWMH

$)247 $FDGHP IF $ SWXMGH
6 FRWH

$)247 9HEDO
6 FRWH

$)247 4 XDQWRMYH
6 FRUWH
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* 3%
6 FRUH
Received (13) v  Given (5)
3 IHVIGHOWDQG 6 HQIRU( QI LOHHU
Granite Island Group
- 6 WISKHQ 6 SUQJ
ﬁEm;.n $SWRFDIRQR! ) RP HU, QM@ HQFH 2 IAFHY $) ,2 DV WRAIDIRQR! ) RUP HU, QM@ HGFH
-

7P IV \WH FRQUXP P DM SURHWIRCDAQ HYHY UHVSHEWA 1V IQMI UMY DG GHAEDMRQ\R KLY
FOHQN QP DIQUIQQ) WH IQMI UMW R KLY FOHOW FRP P XQEDURQY [URP L@FMWHDYHVGEURSSIQ) 1V
H HP SOU %-MGHY EHQJ RQH R \WH Z RUBV IRUHP RADXKRUMEA 1Q WH VXEMPWKLY
FROUEXWRQY R KHSIQ) RKHUFRBDIXHV LV H HP SOU ,Q DEGMRQ DV DQ LM HIFH DLDOW
KHI P RWH

) HEUDY 6 WSKHQ UHSRUMG R - DP HV DWW UDQW , MDQG* URXS

3 DXO8 XU
5 HWHG

7 Z RXGFRP P HQG\R\ RX \KH VHYIEHV DQG H SHMYH R! - DP HV $\MQVRQ + H IV KUIK®
FRP SHWQWQ KLY AHT DQG J HGHIRXVO VKDUAY IQRIP DIRQ Z W DO RGH Z KR DV + H KDV
VHYHG DV RGH R WH JXIGQ) @KW IQWH 76 &0 Z R DQG BDYHY QR WRGH XQMUGHG Z KHKHU
IVEH Z W D ADVK@ KVWDQG OGGHUR DQ. R \WH HBFWRQIE GHYIEHV KH XVHV IQKLY Z RIN

+HZIQCHYHUMMDU P RUH

' HFHP EHU 3DXZ DV Z W DQRWHUFRP SDQ. ZKHQZ RINQJ Z I\ - DP HV DWW UDQWM ,\ VDQG
* RXS

$GDP 3 HOHQEHU
- RXUCDDAS XWRU( GXFDIRU

7 $V D MXDOM KDYH BHIHG RQ- [P $UIVRQY H SHUVH IQKHSIQ) P H QDYLI DM H WHP HD
FRP STFDWG M/XHY UHDWG \R WRKQRBJ\ DQG HVSIRQDIH $ GRRXIK , J RAKH FUHGWRURX\Y
' HDQ. DP HQDQG* IQIHUIQ 3 DVFRRS WDWDQGHG P HRQWH 7RED\ 6KRZ - 1P ZDV
AMSV DKHDG R P H\KH Z KRBIP H + H\BXJI KWP H KRZ. \R J DIXHUGHHS IQMO GU DM \KDWZ DV
@HDADK P RWH

0D $CDOP ZRWHGAUHA® Z WK - DP HV DWW IDQWM ,\ MDQG* URXS

3DRRGIULVRE) ( &,
MO 3 UYDW , QYHAN DRU' HIMRYH DQG %RG I XDUG

7 KDYHNQRZ Q- DP HV IRURYHUWMQ\ HDWY GRZ DG KLY HSXEMRQ DV RGH R \KH P DIRU
H SHW IV XQUXIBDWHG GRWRQD IQWH 86 EXW GED® - DP HVKDVDQHQR FBSHAE |
YIMRQR! KLY SDUFXOUVSHADDY DQG LV XQYHYD® WFRIQ] HGE\ KLV SHHY DV D BDGHUIQ
WY AHG
$XIXW 3DRRZ DV Z W DGRKHUFRP SDQ ZKHQZ RINQY Z W - DP HV DWW LDQW MDQG
* IRXS

6\MYH 8
76&0 ([ SHWW2 Z QHU RRARXVE HEXUMY

7 KDYHNGRZ Q- DP HV$WQURQR * UDQM MDQG* URXS VIGFH 6 XP P HU DQG KDYH
IRXQGKIP \R EH DQ H FHBIQAQWXRRU H SHIHQFHG P HORU DQG LY D Z HDIK R! IQIRWP DIRQ
DERX\W 6&0 HBIPURQEY VADMI\  EXVIGHW 1Q.J HQHIDODQG DOR QP DWHAY R IDW DQG
VSILWDOV +H 1Y D@ D\ V Z 1@ W KHS RKHY DQG SURYIGHV D KLIK P RIDOHKIEDODQG
WRKQEDOADQEDG \WDW P RUH
$XIXW 6\WYH Z DV Z I\ DQRWHUFRP SDQ. ZKHQZ RINQJ Z I\ - DP HV DW UDQW , VDQG
* IRXS

6HHO RU

. ; ElectricalElectronic
AN U.S. Veteran & Computer
208 e Development Eng
SolidWorks LAVA (LabVIEW Adva « US Veterans Electrical & Compute «
P HP EHWY/ P HP EHWY P HP EHY P HP EHY
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-RQ -RQ -RQ -RQ
EMS = Lo
ate &F-
-(06 7RGD Q(06 $7 7TSXPQL ( GFWRP DJ QHWFV DQG«
P HP EHY/ P HP EHY/ P HP EHY 6HH PRWH
1HZV
3XQH
IRB®Z HY
) R&zZIQ)
&RP SDQHV
. LIR@QMODWRODO 7R« %7 6\ VWP V $ SSOA [ DP LOHUFRP Q RIHMFV
0 DRI HP HQN& RQVXTIJ " HHOW 6 SDFH 5 HVHDUFK &RP SX\WWMU 1 H&ZRWN
) R®z ) RBZ ) RBZ 6 HRXWW
) R®Z
GUMY  eRgker (73
3 WDHVRUDQ 6 HFXUW * « UWXNHUS ; 6 YRHQI 6HH P RWH
,QRUP DURQ 7HFKQR®J\ ( GRNEDQ BRRQE $YIDIRQ  $HURVSDFH
DQG 6 HNEHV 0 DQXIDRXUQ ) R®BZ
) R®z ) R®Z
6 FKRRY
&RP P XQW &R@1 H R« 9DWDU&R@IH 6 VBQI RUG 8 QLYHWMW
0 RQARP HY $OEDP D * UHDWUL HZ <RIN& LW 6DQ) WDQAVFR YD\ $UHD
$UD $UD ) RIZ
) R®z ) R®Z
/
- .
1HZ ( Q@QG 6 FKRRO« + D@ DN, QUMW RI « 0 DWDFKXVHW %D\ &« 6HH PRMH

* UHDWMUYRWRQ $ UHD
) R®Z

6 SUQIAHG
0 DWDRKXVHWY $ WD
) R®BZ

* UHDWMUYRWRQ $ UHD
) R®Z

+HS &HOMU $ERXW &DUHHY | $GYHUWIQ)

/ IQNHG Q& RBRIMRQ«

KWBY ZZZ QONHEQFRP LQNIP HP DMQRQ

7DBIQN RAMRQY | 6 DBV 6 ROMRQV | 6 P DO/oMQHW | 0 REIB
8VHUSJUHP HOV 3UWYDR 3R\ | $G&KRFHV | &RP P XQW* XIGHEHV| &RRNH3RMIR | &RS\ WKVB RMA

/ DQIXDIH 8 SJWDGH <RXU$ FFRXQW
6 HQG) HHGEDAN



