When the map fails the territory: hidden state models,
complex traits and the evolution of bird migration

Nicholas J. Bone

Dissertation submitted to the Faculty of the
Virginia Polytechnic Institute and State University
in partial fulfillment of the requirements for the degree of

Doctor of Philosophy
in
Biological Sciences

Josef C. Uyeda, Chair
Holly K. Kindsvater
Kendra B. Sewall
Joel W. McGlothlin

May 06, 2025
Blacksburg, Virginia

Keywords: Bird Migration, Evolution, Phylogenetic Comparative Methods, Hidden
Markov Models, Complex Traits
Copyright 2025, Nicholas J. Bone



When the map fails the territory: hidden state models, com-
plex traits and the evolution of bird migration

Nicholas J. Bone

(ABSTRACT)

Phylogenetic comparative methods often rely on simplifying complex biological traits into
discrete categories, potentially obscuring evolutionary patterns and generally limiting in-
terences. This dissertation confronts this “map versus territory” problem by developing
and evaluating methodological approaches that integrate known and unknown trait com-
plexity into macroevolutionary analyses. To establish the statistical power of discrete
methods in detecting trait complexity, I first demonstrate the utility of structured hid-
den Markov models (SHMMs) for identifying underlying continuous architectures, like
threshold traits, within simulated and empirical discrete datasets (Chapter 1). Taking
bird migration as an example of a hard-to-measure complex trait, I then develop new
continuous metrics of bird movement from large-scale community science (eBird) data,
using entropy-based measures and phylogenetically aligned component analysis (PACA)
to reveal a multi-dimensional structure of evolutionarily relevant combinations of traits,
representing underlying movement behavior in North American birds (Chapter 2). Next,
I fit SHMMs informed by this structure to global and North American bird phylogenies,
testing hypotheses about how migration may have evolved, while accounting for classifi-
cation ambiguity (Chapter 3). I show that models incorporating hidden states that imitate
the structure from Chapter 2 were often preferred over generalized hidden Markov models
and standard Markov models, suggesting that migration both contains hidden complexity
and evolves along specific pathways. Overall, this dissertation provides a methodological
framework for integrating continuous data and theoretical knowledge into discrete trait
analyses, demonstrating a more holistic treatment of how to treat complex discretized
traits like avian migration in phylogenetic comparative methods.



When the map fails the territory: hidden state models, com-
plex traits and the evolution of bird migration

Nicholas J. Bone

(GENERAL AUDIENCE ABSTRACT)

Many interesting biological characteristics, especially complex animal behaviors, show so
much variation that they are difficult to capture with simple measurements. When try-
ing to answer questions about the evolution of these traits, biologists are often forced to
group mostly similar types together for statistical analysis. These binned categories are
then assumed to be roughly similar within our modeling framework. However, biologists
often know that this assumption does not reflect reality. For behaviors like migration in
birds, this process groups flightless resident birds with resident birds that could easily
migrate if they needed to. In this dissertation, I provide a framework for moving beyond
these simple bins for traits like migration. First, I show how we can use statistical tools
to test assumptions about how traits are structured and evolve (Chapter 1). Then, I use
large amounts of community-collected bird sightings (from eBird) to develop new ways of
measuring migration based on the consistency and seasonality of bird movements, rather
than just labels like ‘migrant” or resident” (Chapter 2). This revealed that migration varies
along multiple dimensions, uncovering patterns hidden within the traditional categories.
Finally, I incorporate these new, more realistic measures into advanced evolutionary mod-
els to study how migration has evolved across all bird species globally (Chapter 3). This
approach shows that migration does not just switch on or off, but evolves along specific
pathways within that multi-dimensional space. Overall, this work offers a way to better
integrate the true complexity of biological traits into our understanding of their evolu-
tion, providing a clearer picture of how behaviors like bird migration arise and change
over time.



Lidoboimot oo

Without Josef, this dissertation wouldn’t have been possible — which probably isn’t a very
unique feeling to have about a good doctoral advisor. A bit rarer, perhaps, is my feel-
ing that without Josef’s mentorship and friendship, or without exposure to his curiosity,
honesty, and heart, I would be worse off as a person. I'm grateful to have been the first
pancake of many.

Thank you also to my committee for your support and feedback: Kendra Sewall for help-
ing me figure out how to choose my own values and also how to write a scientific paper;
Holly Kindsvater for pushing me to imagine a future for myself; and Joel McGlothlin for
telling me I should feel free to use my introduction chapter as a soapbox.

Thank you also to Eliot Miller for hosting me at the Lab of Ornithology and providing
mentorship on science and life.

Thank you to the Uyeda Lab members, past and present, for their support and friend-
ship. A special thank you to Sean McHugh — I was very lucky to meet such a friend early
on at VT. Salame. I also want to thank the EEB VT community, especially Korin Jones for
the coffee chats and advice and my former roommate Alex Longcamp for his enthusiasm
about evolutionary theory. A very, very special thanks to my unofficial peer committee:
Alex Grimaudo, Camilo Alfonso, Kerry Gendreau, Kait Malewicz, Dave Millican, Jared
Conner, and Nick Hammond. None of this would have been possible without your sup-
port and friendship. Also, to Beats in the Streets and the various Blacksburgians I have
jammed with — especially Tone Jermain and Chuck — thank you for working to create
community via music.

I would also like to thank my family for their encouragement, helping me see the big-
ger picture when things were difficult, and making it possible for me to be in this position
at all. Finally, I need to thank my partner Bailey Howell for, frankly, everything. I am
beyond grateful to have shared this experience with you.

iv



HoHbog

0000 00 D0o0oal 0o
0000 00 DA 0
000000000000 0
0.1 Motivation and Complex Traits . . . . .. ... ... ... ... ....... 2
0.2 The Challenge of Complexity for Comparative Biology . . .. ... ... .. 2
0.3 Avian Migratory Behavior as Complex Trait . . . . .. ... ... ... .... 5
0.3.1 Is Migration a Behavioral Syndrome? . . .. ... ........... 5

0.3.2 Migration in macroevolution . . .. ... ... ... .......... 6
O00moonmoo 0

I U A o 1 [

[0 N
1.1 Abstract . . . . . . 12
1.2 Introduction . . . . . . . . . . e 13
1.3 Methods . . . . . . . 15
1.3.1 Simulation of threshold traits . . . . . ... ... ... ......... 15

1.3.2 Empirical example: Primate third molar . . . . . ... ... ... ... 17

14 Results . . .. . o e 17
141 SimulationResults . .. ... ... ... ... ... ... ... ... . 17

142 Empirical example results: Primate third molar . . . ... ... ... 18

1.5 Discussion . . . . . . .. . 18
1.6 Figuresand Tables . ... ... .. ... ... .. ... ... .. ...... 21
00000000moo M



0 0O00iboool Doooo oo Ditoooo fioh b0 Dooo fimodoodioiiodo boootoo

1000000000 Io0Noooo0 Ooonano HN
21 Abstract . ... ... 27
22 Introduction . .. ... ... .. ... 28
23 Methods . . ... ... .. 30
2.3.1 Data collection and pre-processing . . . . . .. ... ... ....... 30
232 Species-specific GAMs . . . . ... ... . Lo oo 31
2.3.3 Entropy measures and summary statistics . . . . .. .. ... ... .. 32
234 Random Forest on entropy metrics . . . . . .. ... ... ..... .. 33
2.3.5 Principal Component Analysis (PCA . .. ... ............ 33
2.3.6 Phylogenetically Aligned Component Analysis (PACA) . . . ... .. 34
24 Results . .. ... ... 35
24.1 Do monthly and yearly entropy suggest a dimension of migration? . 35

242 Can our new continuous metrics recover known categories? (Ran-
domPForest) . . . ... ... .. 35
243 Do our continuous metrics find new axes of variation? (PCA) . . .. 36
244 PACA identifies phylogenetically structured components of movement 36
25 Discussion . . . ... ... e 37
26 Conclusion . . .. ... ... .. 40
27 FiguresandTables . .. ... .. ... ........... .. ... .. ..., 41
0o00oootmoo [0
0 000000 00000 00 10000000 (oooo0oo 0o oot Oi00oo0 0Mmooo HN
31 Abstract . . ... ... ... 63
32 Introduction . . ... ... .. ... 64
33 Methods . ... .. .. . .. 66
331 Dataandphylogeny . ... ......... ... ... . ... ... 66
332 Models . . . ... 67
34 Results . . ... ... 69



34.1
3.4.2

Global dataset . . . . . . . . . . . .

North American dataset . . . . . . . . . . . . . . . .. ... ...

3.5 Discussion . . . . ... e e e e

3.5.1
3.5.2
3.5.3
354
3.55

Q1: Are there hidden states within migratory classifications?

Q3: Does adding ambiguity to the coding affect our model fits? . . .
Sources and dynamics of hidden complexity in migratory states . . .

Global versus North Americanresults . . . . . ... ... ... ....

3.6 ConcluSion . . . . . . . o s

37 FiguresandTables . .. ... ............. ... ... .. ...,

Qioiioootouo

poooiboiod

3.8 Synthesis and future directions . . . . ... ... ... . o L 0L

3.9 Conclusion . . . . . . . . .

gooiiooothog

Qoo

I 0

Al Chapter 2 Supplementary . . .. ... ... ... ... .. ... . ... . ...

I Y O

B.1 Chapter 3 Supplementary . . ... ... ....... ... .. ... ... ...

87



H0o00 0o bDiboot

1.1

1.2

2.1

00 DoDDooil Moiid noood 0ijototot ot ot tod otomogo
Qoo 00000 Dooot fooo 0od Dinithody 000000 (Dol Ooioao bog
OO0 MO0 OIOI0OIT Each point represents a single simulation run
and model fit, with red points indicating AIC differences less than 4 units
between models and blue points indicating differences greater than 4 units.
The dotted line at zero represents equal model fit. (A) Comparisons when
data was generated using a continuous threshold model, showing increased
preference for the threshold model as taxa and state space increase. (B)
Comparisons when data was generated using a Markov model. (C) Com-
parisons between generalized hidden Markov and hiThER models when
data was generated using a continuous threshold model. (D) Comparisons
between generalized hidden Markov and hiThER models when data was
generated using a near-threshold model, showing strong preference (dAIC
< -20) for the hiThER model at 8 and 10states. . . . . . . ... ... ... ..
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000D 00 DOooo 0ol 00O O 000000 0000000 00 00Ol Each cell
shows the difference in AIC scores (delta AIC) calculated for each cutoff
between models at different M3 /M1 cutoff values. The models are grouped
into three categories: structured hidden Markov threshold models (SHMMs),
standard Markov models (Mk), and unstructured hidden Markov models
(HMk). Purple colors indicate worse model fit (higher delta AIC) rela-
tive to the best-fitting model in that row, while yellow indicates better fit
(delta AIC near zero). Model names indicate the number of total states (2
states through 10 states) and the number of rate parameters (e.g. 1 param-
eter (1P), 2 parameters (2P), All rates different (ARD) or equal rates across
transitions (ER)). Note that threshold models become increasingly favored
(shown by higher delta AIC values for other models) at higher M3/M1 cut-
off values (0.8, 0.9), then returning to preferring Mk models at a ratio of
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-PXBOE IJHI SBOLJOH TQFDJFT PRQIQBGPMQOQNPOUIMZ BOE
ZFBSMZFOUSPQZNFBTVSFTFYFNQMJGJFE XJUI IJHIBOE N
#FMPX UIBU 1"$" SPUBUJPOBYFTVFRVIJWBMFOU UP 1$" MP|
JO$PNQ TFFNTUPCFBDPNCJOBUJPOPGWBSJBCJIJMJUZ JO
MJUUMF UP OP WBSJBUJPO JO UIF TUBOEBSE EFWJBUJPO P!
GJFECZMPOH EJTUBODFTFBTPOBMNJHSBOUT rBMEGZr "N
#PCPMJOL #FJOH MPX JO $PNQ TFFNTUPCFMJUUMFTEFB
MBSHF TXJOHT JO ZFBSMZ FOUSPQZ rSBHNBD r 3FEBOE (SF

11IZMPNPSQIPTQBDF PG 1"$" $PNQPOFOU BFDPEPNQPOFOL
TUSVDUFE FWPMVUJPOBSZ USBKFDUPSJFT GPS /PSUI "NFS
USBJUTQBDFEFGJOFECZ1"$"$PNQ SFQSFTFOUJOHZFBS |
GJEFMJUZ BOE $PNQ SFQSFTFOUJOHTFBTPOBMJUZWT J
DBUFFYUBOUTQFDJFT UJQTPGUIFQIZMPHFOZ MJOFTTIP
QBUIXBZT BMPOH CSBODIFT DPOOFDUJOH BODFTUSBM OPE
TJUIJPOT DSPTTJOH CFUXFFO UIF SFTJEFOU EPNJOBUFE SF
EPNJOBUFE SFHJPO BSF QSJNBSJMZ DPODFOUSBUFE OFBS
QPTIJUJWF $PNQ $PNQ OFBS TVHHFTUJOH TIJGUT PDD
wJB BODFTUSBM TUBUFT XJUI IJHI ZFBS UP ZFBS DPOTJTU
EJSFDUMZ MJOLUIFFYUSFNFDPSOFSTPGUIFPDDVQJFE U¢

1"$" QSFEJDUFE WT D MIRQIFIDDIFIDBWBIP XFSF QSFEJDUFE UP C
EJGGFSFOU NJHSBUPSZ DBUFHPSZ CBTFE PO XIFSF UIFZ P
$PMPSBSPVOEBEPUJOEJDBUFTUSVFDPEJOH XIFSF UIF C
CZBDSPTT BOrYrPSrr S5IFNBKPSJUZPGJODPSSFDUMZ Q
JOUIFSFTJEFOUTQBDF

1"$"$PNQ CZ'BNIJMZ PSEFSFECZNFBO
1"$" $PNQ CZ'BNIJMZ PSEFSFECZNFBO

1"$" $PNQ CZ'BNIJMZ PSEFSFECZNFBO

.BLIJOH B TUSVDUVSFE IJEEFO .BSLPW NPEFM CZ EJTBMMP
SXP NPEFMT XJUIl PCTFSWFE TUBUFT BOE UXP IJEEI
3 FUD -FGU B HFOFSBMJ[FE ).. FTUJNBUFT BMM QPTTJ(
UXFFO IJEEFO TUBUFT QBSBNFUFST QSPWJEJOH VTFGVI
JOHJOUFSQSFUBUJPO EJGGJDVMU 3JHIU B4).. FYQMJDJI
FWPMVUJPO CZ DVUUJOH JNQMBVTIJCMF PS EJTBMMPXFE U
NPEFM TJ[F F H QBSBNFUFST BOE BMMPXT GPS UIF EJS
FTIJ[FETUSVDUVSF TVDIBTUIF OFJHICPS TUBUF POMZ USI



1PPUFOUJBM NPEFMIJOHGSBNFXPSLGPSTUSVDUVSJOHEJTD
SFTVMWQPUIFTI[FE rXFEHFr TUSVDUVSF GPS IJEEFO TUBUF
SIJWFE GSPN 1"$" PG NPWFNFOU USBJUT $IBQUFS 00 UIF
OFUJD NPSQIPTQBDF SFDPOTUSVDUJPO PG $PNQ BOE $P N
OOUIFSJHIU BTUSVDUVSFEIJEEFO .BSLPWNPEFM 4).
IJEEFO TUBUFT SFQSFTFOUJOH UIF $PNQ BOE $PNQ rXFEH
DBUF IZQPUIFTJ[FEBMMPXFE USBOTJUJPO SBUFT CFUXFFO
JOHPCTFSWFEDBUFHPSJFT FH 3FTJEFOU %JSFDUJPOB
5I1JT TUSVDUVSF SFTUSJDUT EJSFDU USBOTJUJPOT CFUXF|
HSBOUBOE3FTJEFOU UPTQFDJGJDIJEEFO TUBUFT

.JHSBUPSZ DMBTTJGJDBUJPO EJTBHSFFSIMBTUTCEURBFO UX
UJPO EJTBHSFFNFOU ruJQ GPHr GPS HMPCBM CJSE TQFD
HSBUPSZ DPEJOH TDIFNFT PS EBUBTFUT 4IFBSE FU BM

JFBU JOEJDBUFT OVNCFS PG TQFDJFT GPVOE JO UIB
DMBTTJGJDBUJPOT ,FZEJTBHSFFNFOUT JODMVEF SFTJ
CFJOHDMBTTJGJFEBT 'VMM .JHSBOUTJO 4IFBSEFUBM BT
FUBM CFJOH TQMJU CFUXFFO 'VMM .JHSBOU BOE /PU
41FBSE FUBM

(MPCBM BNCJHVPVT CFTU NPEFM78FEBMJ)MBUIBRO PG UIF
rXFEHFr TUSVDUVSFE IJEEFO .BSLPW NPEFM XJUI I[JEEFO "~
HMPCBM EBUBTFU XJUI BNCJHVPVT DPEJOH "% |
UIF FTUINBUFE TUBUF TUBUF USBOTJUJPO NBUSJY 00O UIF
PG NPEFM TUSVDUVSF CBTFE POBMMPXFE USBOTJUJPOT
IJHIFS USBOTJUJPO SBUFT SFE BSSPXT JOEJDBUF TMPXFS
WBSJBUJPOBSFTFUUPCFMPX PS USBOTJUJPOQEFS N

PSBCPVU USBOTJUJPO QFS NIJMMJIPO ZFBST TQBOO.
WFSZ GSFRVFOU USBOTJUJPOT /PUFUIFIJHIFS SBUF PG U

EFOU BOEEJSFDUJPOBM NJHSBOUT BOEIPXEJSFDUJ
DBO CFDPNF EJTQFSTJWF BOE SFTJEFOU CVU UIBL
SBSFMZ BDDFTTFE CZ PUIFS SFTJEFOU TUBUFT "EE

UIFEJTQFSTIWF OPNBEJDBNCJHVPVTTUBUFTIPXTB MPPQ
FBHFT FOUFSJOHJOUP TUBUF CFJOHUBLFOUP TUBUF
XIIMFCFJOHMFTT MJLFMZUP HP CBDLXBSETJOUIJT DZDM



5SBOTJUJPO SBUF NBUSJY GPS HMPCBM OPO BNCJHVPVT
IJEEFO TUBIUFINPEFM QSPWJEFE UIF CFTU GJU "*$

HMPCBM EBUBTFU VTJOHTUBOEBSE TUBUF OPO BNCJHVP
SFDUJPOBM NJHSBOU EJTQFSTIJIWFNJHSBOUBOE OPNBEJD
FTUINBUFE USBOTJUJPO SBUFT CFUXFFOBMMIJEEFO TUBL
HPSZ 3 3 3 SIFMBDLPGDMFBS TUSVDUVSFUPUIFTF SB
EJSFDU CJPMPHIJDBM JOUFSQSFUBUJPOT EJGGJDVMU $VU
UP CFMPX PS USBOTJUJPO QFS NIMMJIPO ZFBST BOE
USBOTJUJPO QFS NIMMJIPO ZFBST TQBOOJOH GSPN WFS
USBOTJUJPOT 4FFA4AVQQMFNFOUBM 'JHVSF# GPSWJTVBM

SBOEPNGPSFTUWBSJBCMF JNQIRFPSRBODIFBG RBDI WBSJBC
BDSPTT NJHSBUPSZDMBTTJGJDBUJPOT

DPS).. QMPUPG UIFHMPCBM OPO BNCJHVPVTCFTUNPEFM
). 7JTVBMJ[BUJPO PG CFTU GJUUJOH NPEFM GPS HMPC
BNCJHVPVT NJHSBUPSZTUBUF DPEJOH EJSFDUJPOBM NJ
OPNBEJD SFTJEFOU &BDIMBZFSSFQSFTFOUTBHSPVQP
BOPCTFSWFETUBUFBOEUIFCPUUPNMBZFS SFQSFTFOUT U
HSPVQTPGIJEEFO TUBUFT
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NBUSJDFT XIFSFs tJOEJDBUFT EJBHPOBM FMFNFOUT DBM
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&YBNQMF TQFDJFT UIBU IBWF EJGGFSFOU NJHSBUPSZ DMB
QMBDFNFOU XJUIJO 1"$" TQBDF
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QBSBNFUFST GPS FBDI NPEFM

.PEFM DPNQBSJTPO SFTVMUT GPS /PSUFSNHSDOBBDVEBUBTF
MBUFE SFMBUJWF UPUIFCFTU GJUUJOH NPEFM XJUIJO FBD
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.PUIJWBUJPO BOE $PNQMFY 5SBJUT

S5IFSFJT OP TIOHMF EFGJOJUJPO GPS IPX B USB)P\DMBO EEGFEDP O
3PTTPOJ 6TVBMMZBUSBJUrTDPNQMFYJUZJT GSBNFEBTBGPSN
NVMUJQMF EJNFOTJPOT DBVTBM QBUIXBZT PS MBSHF OFUXPSL
VMFIFTU &CFSIBSESIJT DPNQMFYJUZ JT B NPUJWBUJPO BOE B DI
PG QIZMPHFOFUJD DPNQBSBUJWF FWPMVUJPOBSZ CIJPMPHZ :F
HvJUZ DPNQBSBUJWF NFUIPET PGUFO SFRVJSF SFTFBSDIFST Ul
BUJPOUPEJTDSFUFDBUFHPSJFTPS TVNNBSJFT XIJMFBUUFNQU
BSZDIBOHVOEMFS BOE 3BCPIFILJI TINQMJGJIDBUJPO QSPDFTTIBT
DPOUPSUUIFBOTXFST HIWRY WFE FUSBNPEFWMAO UIJNFT EJGGFSFO
FRVBMMZ QMBVTJCMF XBZT PG TVNNBSJ[JOH B USBJU BU UIF TC
DBMMZ EJGGFSFORSBOIGMSEFOBB®TIT TVHHFTUT B OFFE GPS BQQSP
FYQMIDJUMZ UFTU IZQPUIFTFT BCPVU IPXB USBJUJT TUSVDUVS|
FSBUFT PS DPOTUSBJOT FWPMVUJPOBSZ DIBOHF w XIJMF TINVM
UIFBNCJHVJUZ XFLOPXJT UIFSF

51JT EJTTFSUBUJPO FYQMPSFT IPX UP VOQBDL POF PG UIFTF DF
X1JDI SFTJTUTPVSVTVBM TINQMJGJDBUJPO *UJTTUSVDUVSFE
DBTF GPSBDBSFGVMBOE JOGPSNFE QSPDFTTPG BOBMZTJT GPS
DBQUVSF

u)PXFGGFDUJWFMZEPPVSDVSSFOUDPNQBSBUJWFNFUIPETJ
CIJPMPHIJDBM USBJUT XIFOTIJNQMJGJFEJOUP EJTDSFUF TUBL

u5P XIBUFYUFOUDBO PCTFSWBUJPOBM EBUB DBQUVSF UIF BN
DBUJPO JO /PSUI "NFSJDBO CIJSETUIFSBEWPMVUIPOBSJIJMZ N
WBSJBUJPO JO NPWFNFOU EBUB UIBUCFUUFS EFTDSJCFT NJF

u%wP UIFtIJEEFOEJNFOTJPOTtTVHHFTUFECZUIPTFEBUB SFQS
FWPMVUJPO PG NJHSBUJPO BDSPTTUIFBWJBOUSFF PG MJGF

*OUIJTJIJOUSPEVDUJPO *XIJMM QSPWJEFCBDLHSPVOE GPS UIJT
UJPO SFRVIJSFTDBSFGVM DPOTJEFSBUJPO

5|F $IBMMFOHF PG $PNQMFYJUZ GPS $PNQ

SIFTFOTF PG VOFBTF UIBU DPNFT GSPN UIJOLJOH BCPVU VODFS
SFQSFTFOUT UIF SFEVDUJWF TJEF PGB QFOEVMVN UIBU TXJOHT
UIJOLJOH JO 6BRNMPHEZ 'PSFXPSEWJOT BOE -FXPOUJO

3FEVDUJWF UIJOLJOH TFFLT UP VOEFSTUBOE CJPMPHJDBM QIFO
JOUP UIFJS DPOTUJUVFOU QBSUT *UT VCJRVJUZJO CJPMPHJDE



NPMFDVMBS BIPHMBEE $BTBEFWBMAMJIDT BOE DI BNHIORS Z

'PSFXPSE *UTVHHFTUT UIBU UIF BOTXFS UP NPTU PG PVS RVFT
SFHBSEMFTT PG TDBMF DBO CF GPVOE WJB B UIPSPVHI JOWFTU
DBVTFT BOE UZQFT 5IF MFWFSBHF PG UIJT WJFX JT UISPVHI UI|
TVSBCMF DPNQPOFOUT F/RCMFOPBIXNMMMIBT WIJB NJOJIJNJ[JOH
J)PXFWFS SFEVDUJWF UIJOLJOH SJTLT PWFSMPPLJOH CJPMPHJCL
uJPO BOEJGCMJOEMZBQQMIJFE NBZJOBEWFSUFOUMZPCTDVS

OOUIFPUIFS TIJEFPGUIFQFOEVMVN IPMJTUJD UIJOLJOH FNQIB
TIJEFSJOHCJPMPHIJDBM TZTUFNSBBIOFOGUFASBXYFEXIPMISTFDPHOJ
UIBUUIFJOUFSBDUJPOTCFUXFFODPNQPOFOUTDBOMFBE UP FNF
EJDUBCMF GSPN TUVEZJOH UIFQBSUT JOJTPMBUJPO *U TVHHEF"
GSPNUIFJSFOWJSPONFOU BOEUIBUTMJDJOHCJPMPHJIDBM QIF
VOEFSTUBOEJOH )PMJTNrT GBIJMVSFTBSF BFWINBRBEGE XIXRGV |
uJo 4DJFOUJGIJDJORVISZPGUFO SFMJFTPOSFEVDUJPO w FW|
DBOCFWJFXFEBTBGPSNPG SFEVDUJPO )PMJTNDPSSFDUMZ JE
HSBUJOH DPOUFYU JOUP BOBMZTFT CVUNPSF JOUFHSBUJPO EF
QSFEJDUJPOT

/I[FJUIFS PG UIFTF TUBODFT JT SJHIU IPXFWFS &WFO GSBNJOH |
DPVOUFSQSPEVDUJIJWANGPS BDEFOXPOUJO #IPMPHJTUT FTQFDJ
LOPXUIBUUIFNBKPSJUZPGSFTFBSDISFRVISFTBTINVMUBOFPV
UsBJUT JO QBSUJDVMBS SFQSFTFOU B DIBMMFOHF UIBU QVTIFT
DIJBMMZ XIFOUSZJOHUP VOEFSTUBOEUSBJUTJODPNQBSBUJWF

"TBGJFME NBDSPFWPMVUJPOJTDPODFSOFE XJUI QBUUFSOT PC
BTIPXUSBJUT DIBOHF PWFISMEFRF@ VUUNJFUT DPSF JT UIFIPMJTUJD
DPNQBSJTPOTCFUXFFOTQFDJFTNVTUUBLFJOUP BDADWMVOU TIBS
TUFJO "UUIF TBNF UJNF NBOZ NBDSPFWPMVUJPOBSZ NFUIPE"
EVDUJWF BTTVNQUJPOT 'PSJOTUBODF JO PSEFS UP BEESFTT |
IJTUPSZ QIZMPHFOJFTBSFDPOTUSVDUFEBOEBSFBTTVNFE UP (
SFMBUFEXOMWMJIT .PEFMTPGUSBJUFWPMVUJPO MJLFTUBOEBSE .
EJTDSFUF USBJUT PG BOZ GPSN FRFWRNMW F N8 OLH COPMMWIFOPAPMNETF N P E F
PGUSBJUFWPMVUJPOBTTVNFQBUUFSOTBLJO-MFHOPDFBDUJID Q
Or.FBSB S5SBIJUT UIFNTFMWFT BMTP VOEFSHP BO PGUFO SFEVI
BOEEJTDSFUJ[BUJPO 5PCFBCMFUPUFTUBIZQPUIFTJT BOETF
TFBSDIFST TVNNBSJ[FUSBJUTBUUIFTQFDJFT MFWFM PGUFO S|
JOUP TINQMFEJTDSFUF DBUFHPSJFT PS TVNNBSZ TUBUJTUJDT
IBWF MFEUPBGPDVT PO NFBOJOPRHNGWRVFNUFEBM B $ XKNFIMOMUB T BO VOEF-
TUBOEJOH UIBU UIF BOTXFST GSPN DPNQBSBUJWF NFUIPET EFQ
BOEIPX XFMM UIF NPEFM GSBNFXPSL BEEGEHHBFB BMWFO RVFTU

SIFBTTVNQUJPOTBOE CJBTFTJOIFSFOUUPUIF NPEFMJOH QSPD



GFSFOIBSRHHIU FUBM5IF NPTUDPNNPOMZ VTFE DPNQBSBUJWF NFU
USBJUT UIF .BSLPW NPEFM NBLFTUIFBTTVNQUJPO UIBUUIFQS
EFQFOETPOMZ PO UIFDVSSFOU TUBUF (PWMEGHESHBIIPWBSPQFS
51JT BTTVNQUJPO DBO FBTJMZ OFHMFDU UIF JOGMVFODF PG QBT
NPSFPSMFTT MJLFMZ 'SPNBIPMJTUJD QPJOU PG WJFX XFDBO -
DPOUFYU B USBJU JT TJUVBUFE JO BEBH B BFEW \AVEBRI®\S 2 SIPFOUNKRCS L
UBM DPOUFYUT DBO IBWF B QSPNPUJOH PS DPOTUSBJOJOH JNQI
%P XFUSVMZ CFMJFWF BMM MJOFBHFT XJUIB DFSUBJO USBJU TU
DIBOHF )JEEFO .BSLPW NPEFMT FYUFOE UIF .BSLPW NPEFM CZ BI
XJUIJO PCTFSWFABVUWBIGFNTFUBMEZLP BOE #FBVMJIJFQ/UFO UIFTF IJE
EFO TUBUFTBSFTFFOBTIFMQJOH SFMBY TPNF PG UIFBTTVNQUJ
CZBMMPXJOHBEEJUJPOBM TUBUFTUIBUDBO USBOTJUJPOPGUF
TJUJPO MFTTPGUFO *O HFOFSBM UIJTIBT MFE SFTFBSDIFST UP
UBUJPOT PG .BSLPW NPEFMTwWXIBUJT UIFrGBTUr TUBUF BOE XIB
UIJTJONPSFEFQUI JBGEBOOMFOFSBM UIFTFUSBOTJUJPO SBUF
UP DPOOFDUUP CJPMPLBEDBN QWPIABOATSBJTF B MBSHFS RVFTU
DPNQBSBUJWF NFUIPE BUUFNQUT UP GJOE BOE DBUFHPSJ[F WBS
JTPOFTVQQPTFE UPJOUFSQSFUUIJT SBUF

SIFQSPCMFNPGDPOOFDUJOHNPEFMQBSBNFUFST MJLFUSBOT.
QPJOUTUPUIFINQPSUBODFPGIPXUSBJUTBSFEFGJOFE NFBTV!
J)PVMF FUBM "TB XIPMF UIF GJFME PG NBDSPFWPMVUJPO IBT V
USBOTGPSNBUJPOT JOJUT BQQSPBDI UP USBJUBOBMZTJT *O U
PNZt7/FSOPO SFTFBSDIFSTEFWPUFEDPOTJEFSBCMFFGGPSU UF
UIFNFUJDVMPVT TFMFDUJPO PG FWPMVUJPOBSIJMZ IJNQPSUBOU
BOEQIZMPHFOZEBFFRBARIP®IBQUF8IMLIJOTPO $POUSBSZUPQSFTF
BUUFNQUT UP CFUUFS JOUFHSBUF B WBSJFUZ PG EBEHBIFAMEFT JC

#PZLP FUBM UIFSFIBWFCFFO UIJNFT XIFSFDPOUJOVPVT USB.
BOQQSPQSIJBUFt GPESFBOBMDODEIEJTDSFUF USBJUT XFSF UIF NFUIPE
SIJTIIJTUPSJDBM CBDL BOE GPSUI GPMMPXT UIF QFSTJTUFOU UF
PMPHIDBM DPNQMFYJUZ 1BSUPG UIF NPUJWBUJPO GPS UIJT EJT
GPSHPUUFO TPNF PG UIFDBSFGVMOFTT PG DPNQBSBUJWF CJPMI
QPXFSGVM NPEFMT 'PSJOTUBODF XFLOPX UIBUEFGJOJOH sBQ
BODFECFIBWIJPSBMUSBJUTDBOCFQBSUJDVMBSMZDIBMMFOHJC
EFQFOEFRODFU BM BOEUIF EJGGIJDVMUZ JOBMJIJHOJOH DBUFHPS
FWPMVUJPOBSZ\DMBEGHKHMBM 81 JMF CIJPMPHJTUT SBSFMZCFMJFWF L
JTDPNQMFUFMZ SFBMJTUJD TINQMJGIJDBUJPOJTPGUFO OFDFT
JOH SFNJOET VT UIFSF NBZCFWBMVBCMF FWPMVUJPOBSZ TJHC
USZUP NJOJNJI[F

"MMUPHFUIFS UIJTEJTTFSUBUJPOTVHHFTUTUIFQPUFOUJBM GF
DPOTUSVDUJPO 8IBUJG XFDPVME VTF MBSHF EBUBTFUT UP QFS
DIBSBDUFSDPOTUSVDUJPO *OEPJOHTP XFDPVMEFNCSBDF BN



JU *BUUFNQU UP PVUMJOF UIJT BQQSPBDI JO NZTFDPOE BOE U
DPNQMFY USBJUPG NJHSBUJPO

"WJBO .JHSBUPSZ #FIBWJPS BT $PNQMFY !

#JSENJHSBUJPOTFSWFTBTBOJOUFSFTUJOHDBTFTUVEZGPS IP
JTDMFBSMZVOEFS TFSWFECZEJTDSFUFDBUFHPSJ[BUJPO .JHSES
IBWIJPSBMTVIJUFPGJOUFSDPOOFDUFECFIBWJPSBM QIZTJPMPH
UulBU FOBCMF CJSET UP NPWF JO SFTQPOTF UP TFBBROBMPFS FO
FUBM 5FJUFMCBVNBOE .VFNM&EBUJPO UIFSFGPSFJT OPUB TUB
CVUB EZOBBNUDFBQFE CZTQBUJPUFNQPSBM SFTPVSDFHSBEJFOU
JUT QMBTUJDJUZ QPMZHFOJD CBTJT BOEJUT SFMBUVROHPIQ XJ|
1VMIJEP BOE #FSUIPMEEP "CSBINT FUBMSPDINBM FU BM
+VTUFO BOE %FMNPSSFP O FU BM8IBU XF QFSDFIJWF BT NJHSBUPSZ
DBOCFUIPVHIUPGBTBDPOTUFMMBUJPO PG NBOZEJGGFSFOU U
BSZ1JTUPSZ DPNJOHUPHFUIFSUPTFFNJOHMZ GPSNBIJHI MFWF
; JOL %JOHMF BOE %SBLF

*T.JHSBUJPO B #FIBWJPSBM 4Z0ESPNF

"CFIBWIJPSBM TZOESPNFJT EFGJOFEBTUIFJOUFSBDUJPO CFUXI
EVDJOH B CFIBWJPS UIBU WBSJ#JI BFLSPV T DAPSOTENJIBJB B B ™
TZOESPNF TVHHFTUTUIFSFBSFOFDFTTBSZDPNQPOFOUUSBJUT
GPSJUTFYQSFTTJPO BT XFMMBTUIFSIJHIUTJUVBUJPOUPTQVS
UP GJUUIJTEFGIOIWIRPM BB BSMZXERMM-SF BSF DMFBS DPNQPOFC
UIBUBSFOFDFTTBSZGPSBWJBO NJHSBUPSZ NPWFNFOU NJHSB
QSF NJHSBUJPO QIZTJPMPHJDBM DIBOHFT FH IZQESQUBHJIB |
BT XFMMBTTFBTPOBM DPOEJUJPOTSUIBHF@GIRNEN UIF CFIBW

SIFTF JOEJWJEVBM DPNQPOFOUT EFNPOTUSBUF B DPOTJEFSBCI!
JOHBCMFUPBEKVTUUIFJSBSSIWBMBOE EFQBSUVSF EBUFT JO ¢
#PUI BOEBEKVTUPSJFOUBUJPOCBTFEPOTPDJBM MFEBSQJOH |
FUBM 5 FTFDPNQPOFOUTBMTPTFFNUPCFIFSJUBCMF $MBTT.
CMBDLEBERWJIB BUSBENBQIMSBUF UIBUJUJT QPTTIJCMFUP TEMEDL
DPNQPOFOUT MJLF NJHSBUPSZSFTUMFTTOFTT BOEPSJFOUBUJP
UIBUCFDPNF NMWHSBUPBE#FSUIPME FUBBISFTVMU UIBUBQQFBST
SFQMJDBUFE JO OB U V'3SBW @GREVIMFBUIIPIBOIESFWFSTFJT BMTP USVI
FWIJEFODF GPS TQFDJFT EFNPOTUSBUJOH sNJHSBUPSZESPQ PG
NJHSBORNF[ #BIBNDPO FUBMPNF PG UIFDPNQPOFOUTBMTP TFFN L
QBSUMZ JOUFHSBUFE TVDIBT UIFHFOFUJD DPSSFMBUJPOT CFU
NPSQIPMPHIDBWMMUEBJUT

8IJMF CFIBWIJPSBM TZOESPNFT PGUFO JNQMZ UJHIUMZ DP FWPM



GVMMZBQQMZ UP NJHSBUJPO 'PSFYBNQMF USBJUT OFDFTTBS2
TFTTFEPOMZ CZ,NOMSBQUWASTNB FUBMIFQPUFOUJBM MBDL PG Ul
HSBUJPO PS FYDMVTIWJUZ PG DPNQPOFOU USBJUT DSFBUFT B D
NJHSBUJPO UP FWPMWF *G OFDFTTBSZDPNQPOFOUUSBJUT BSF
MFDUJPO JNQPTFE CZ NJHSBUJPO PS GPS BOPUIFS SFBTPO USB
SFTJEFOUTUSBUFHJFT NJHIUCF SBQJEBOE GSFRVFOU S5IFTF T
JOUIFEJSFDUJPOPG POFDPNQPOFOU MUMBBEPR &¥BBWIHSO EMB D
JGBTQFDJFT MBDLT UIF DBQBDJUZ UP NJHSBUF w NPSQIPMPHJI
UIFDPNQPOFOUTBSFUJHIUMZ MJOLFEBOE SFRVJSFDPPSEJOBU
CFDPOTUSBJOFEPSFGGFDUJWFMZ IJNQPTTJCMF $POTJEFS B G
XJUIMINJUFEEJTQFSTBMBCIMJUZBOEQPPSOBWJHBUJPO 4VDI
TFMFDUIJWFQSFTTVSFFWFOBUUFNQUJOHUPNJHSBUF &WFOJG
DIBOHFTOFDFTTJUBUJOH NJHSBUJPO UIFTQFDJFTDPVME CF FC
TQBDF XJUIMINJUFE PQUJPOTGPSBEBQUBUJPO $PNQBSFUIJT ¢
PG QBSUJBM NJHSBUPSZ CJSET XJUIUIF OFDFTTBSZ DPNQPOFO!
NJHSBUPSZ CFIBWJPS NBZOPUBMXBZTCF TP MBCJMF

"MUIPVHINJHSBUJPOTFFNTUPTIBSFTPNFDIBSBDUFSJTUJDT XJ
QPOFOU USBJUT DPOUFYU EFQFOEFODF MPPLJOH DMPTFS BU
CFDPNJOH NJHSBUPSZ PS B SFTJEFOU DPVME WBSZ XJEFMZ BNPF
QMFEBNPOHDPNQPOFOUUSBJUT 5I1JTUFOTJPO CFUXFFO MBCJN
NBDSPFWPMVUJPOBSZ UJNFTDBMFT UIFSF NBZCF B TUSVDUVSF
CFIBWJPS

.JHSBUJPO JONBDSPFWPMVUJPO

SPBOTXFSRVFTUJPOTBCPVUUIFFWPMVUJPOBSZTUSVDUVSFBO
B QIZMPHFOFUJD DPNQBSBUJWF BQQSPBDI )PXFWFS JO EPJOH
EJTDVTTFEBCPWF IPXEPXFSFQSFTFOUBDPNQMFY USBJU MJLF
ZTJIT

SIFNPTUDPNNPOTINQMJGIJDBUJPOPGNJIJHSBUPSZCFIBWJPSJO\
NFOU QBUUFSOT BT DBUFHPSJFTw SFTJEFOUT EJSFDUJPOBM T
SVQUIJWF NJHSBOUT PS ORRBETFWNBHWSBIGTUF DBUFHPSJFT QSP
B DPNNPO NBQ GPS DPNQBSJTPO BOE NPEFMJOH IPXFWFS UIFT
MBQTFVTFGVMJOGPSNBUJPOBOEOVBODF "TXJUIBOZNFBTVSF
GFDUEPXOTUSFBNJOGFSFODFT DBVTJOHUIFNUPSFQSFTFOU U
UIBOUIFUSVF WBSJBWIIF@JO YPRVMMFBIWB M

'PSNBDSPFWPMVUJPOBSZRVFTUJPOT UIFTFCJOTDBSSZUIFBT"
FWPMVUJPOBSZ VOJUT *UJT VOMJLFMZ UIBU BMM TQFDJFT DPE
HSBOUr DBNF UP UIBU CFIBWJPS UISPVHIUIF TBNF FWPMVUJPOB
SFTIJEFOU TQFDJFT NJHIUCF JO BO FOWJSPONFOU UIBUJT TFBT
BOBMUFSOBUJWF CFIBWJPSUPNJHSBUJPO EFTQJUFUIFBCJMJU



JO$PSWEFE]JPSUBOE $MBZURKQIMF BOPUIFS NBZCFJOBSFTPVSDF
SPONFOUBOE MBDLUIFBCIJMJUZUP CFDPNF NJHSBOUBUBMM .E
USFBUTQFDJFT XJUIJOUIFTBNFTUBUFBTFRVIJWBMFOU JHOPSJ
CFIBQQFOJOH XJUIJOB TUBUF

S3FDPHOJ[JOH UIF MIJNJUBUJPOT PG EJTDSFUF DBUFHPSJFT IBT J
NFBTVSFTPGNJHSBUPSZCFIBWJPS 5IFTQBUJBMTDBMF PG NJH S
EJTUBODFHFKIPVS FUBMFSTUBN FUBMSPWIJEFTBVTFGVM QSPYZ GP
TVSFTBNIJHSBOWBNBARGBBEGE 1IFHBOUIFS BYFT MJLF TIJUF GJEFM.
NFBTVSFUIFUFNQPSBMDPOTJTUFODZPG NPWFNFOU TJODF B DF
WIJSPONFOUEFGJOFTBMBSHFQBSUPG XIBUNJHSBBJPABRSPWJE
FUBM 'PDVT PO UIF NFDIBOJTNT PG NJHSBUJPO QSPWJEFT JO
DPNQPOFOUT GPS CFJOH BCMF UP NJHSBUF EJSPRIOIHFDB B ONE W |
%SBLF 1JFSTNBFUBMBDIPGUIFTFEJNFOTIJPOTDBQUVSFBOBT(
J)PXFWFS OP TIOHMF NFUSJD DBO GVMMZ FYQMBJO UIF WBSJBUJ
.BOZ NFUSJDT BSF CJBTFE UPXBSET PCMJHBUF EJSFDUJPOBM N
UPSZEJTUBODF GBIJM UPDBQUVSFUFNQPSBM WBSJBCJMJUZ 3F
BWBJMBCJIJMJUZ PG MAIYDMBISNKFEOD FUEBMBDLIJOH BOE QIFDEPBMIPH Z EB
FUBM GPSCJSETIBT NBEFNPSFOVBODFENFUSIDT QPTTJCMF

J)PXUIFODBO XFJOUFHSBUF UIFLOPXMFEHF GSPNBMMUIFTF NF
UJPOBSZ NFUIPET

&NCSBDJOHUIJT DPNQMFYJUZDBO IFMQ VT NPWF CFZPOE BUUFN
UJPOBSZ RVFTUJPOT MJLF s8IBUJT UIF QIZMPHFOFUJD PSJHJO P
BHIJOHNBDSPFWPMVUJPOBSZEBUBUPVOEFSTUBOEUIFEZOBNJI
WBSJFUZ PG NJHSBUPSZ TUSBUFHJFT 60EFSTUBOEJOH IPX MJOI
CFIBWJPSTBT XFMM BT BUUFNQUJOH UP VOEFSTUBOE XIBU QSPN
XFTFFSFWFBMTBNPSFJOGPSNBUJWFHPBM XIBUJT UIF FWPMV
*TUIFQSPDFTTUIBUDBVTFTQBSUJBMMZNJHSBUPSZ XBSCMFST
QSPDFTTUIBUQSPEVDFTOPNBEJD CIJSETGSPNSFTJEFOUT 5I1JT
JDBM BQQSPBDIUP NPWFCFZPOE TINQMF EJTDSFUF TUBUFT BOE
UP CF BNVMUJ EJNFOTJPOBM DPNQMFY USBJU BOE IPX XF USF
SFGMFDU UIBU

SIJT EJTTFSUBUJPO BINT UP BEESFTT UIJT OFFE 5IF DIBQUFST
NFUIPEPMPHJDBM QPUFOUJBM PG TUSVDUVSFE IJEEFO .BSLPW |
VOEFSMZJOH USBJU BSDIJUFDUVSF GSPN EUTIBGNBERVBEPT GBI
MBSHF TDBMF PCTFSWBUJPOBM EBUB BWBIJMBCMF GPS CJSET Ul
NFBOJOHGVMEJNFOTJPOTPGNJHSBUPGEIBRIBWE PO BBQBRMIZRSBIJT
VOEFSTUBOEJOHUPUIFHMPCBM QIZMPHFOZ PG CJSET VTJOH TU
CVIMEJOHNPEFMTUIBU SFGMFDU UIFBNCJHVJUZ XJUIJO NJHSB
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BOEBQQMJDBUJPO PGDBMJFROTESHO D F

SBSBTPW 4 S5IFJOWBSJBOU OBUVSFPGBNPSQIPMPHJIDBM
*OTIJHIUT GSPNHFOF SFHVAMBUPSIYPOIFUXMPSLT

5sBSBTPW 4 . JLP * PEFS . BOEGZFEB + &YQMPSJIOH BC
USBM BOBUPNJFTVTJOH POUPMP HJ4 REDINPFESNIF E B Q@ Q4IRIB B UBTO E



5FJUFMCBVN $ 4 BOE .VFMMFS 5 #FZPOE NJHSBUJPO $B)\
OPNBEJD BOJNBM oBRWEEFGEODPM &WRM

6ZFEB + $ #POF / .D)VHI 4 3PMMBOE + BOE 1FOOFMM . 8
GVODUJPOBM SFMBUJPOTIJQT CF FWBMVBUFE VTJOH QIZMPHEFC
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7TFSOPO "USVMZ UBYPOPNJD SFWPMVUJPO OMNINESJIDBM
)JTU 1IIJMPT #JPM #JPNRKRE 4DJ

8BHOFS (1 5IFDIBSBDUFSDPODFQU JO'PWENMNID POBBIZ CIPMF

8FTU &CFSIBSE . 11IFOPUZQJD QMBTUJDJUZBOE¥BMBPSJH.

WIFX PG &DPMPHZ &WPMVUJPQ@ BOEA4ZTUFNBUJDT

8JFOT + + $IBSBDUFS BOBMZTJT JO NPSQIPMPHJDBM Q.

TPMVU4ROU #JPM %

8JMLJOTPO . "DPNQBSJTPOPG UXPNFUIPETSNMBEIBSBDUF
\'

8JOHFS # . "VUFSJ ( ( 1FHBO 5 . BOES8FFLT # $ "MP(

SFERVFFO SFUIJOLJOHUIF FWPMVUJRI® K G3TFRMB THBOINEM NIIMNM$PE U
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8JOHFS # . BOE 1FHBO 5 . .JHSBUJPO EJTUBODF JT B GV
TMPX GBTUDPOUJOVVN PG MIGRBOUPIPMPHEZPSFBM CJSET

8SJHIU " . -ZPOT , . #SBOEMFZ . $ BOE)JMMJT % . 8
5|F MJ[BSEPSUIFFHH SPCVTUOFTTJO QIZMPHFOFUJD SFDPO"
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"WJIBO #JPMPHZv
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$IBQUFS

“FUFDUJOH UIF VOEFSMZJOH T
EJTDSFUFUSBJUT VTJOH IJEEF
NPEFMT

1VCMIDBUJPO JOGPSNBUJPO
*O SFWJFUJRET JO &DPMPHZ BOE &WPMVUJPO

"UUSJCVUJPOT

5IFSFJT POFBEEJUJPOBM BVUIPS +PTFG 6ZFEB %FQBSUNFOU
SFDI #MBDLTCVSH 7" 64"

"CTUSBDU

SFTUJOH IZQPUIFTFT PG USBJU FWPMVUJPO PGUFO SFRVIJSFT E.
WBSZJOH QIFOPUZQFT QPUFOUJBMMZ DPODFBMJOH VOEFSMZJC(
EVDJOH VONFBTVSFE CJBTFT 8IJMF DVSSFOU EJTDSFUF DPNQE
TDFOBSJPT UIFZNBZGBIJM UP DBQUVSF UIF VOEFSMZJOH BSDIJ
UISFTIPMEUSBJUT USBJUT XJUIEJTDSFUFTUBUFTBSJTJOHGSP
BYJT 8F FWBMVBUFUIFFGGJDBDZ PG TUSVDUVSFE IJEEFO .BSLI
GZJOHBOE NPEFMJOH UISFTIPME USBJUT GSPN QIZMPHFOFUJD I
VMBUJPO TUVEJFT XFUFTUIPX 4).. TQFSGPSNBDSPTT EJGGFSF
BOETUBUFTQBDFT DPNQBSJOHUIFNBHBJOTU TUBOEBSE .BSLP
EFO .BSLPW NPEFMT 8F EFNPOTUSBUF UIJT BQQSPBDIVTJOH BC
NBUFNPMBS FWPMVUJPO OVSBOBMZTFTTIPXUIBU4).. TDBOTVD
UISFTIPMETUSVDUVSF XIFOQSPWJEFE XJUITVSGUBXNBOBQEZMP
IJEEFO TUBUFHEFO TUBUFT QFS PCTFSWFE TUBUF *OPVS FNQJS
IPX4).. TDBOUFTUTQFDJGJD EFWFMPQNFOUBMIZQPUIFTFTBCP
JOHUISFTIPME MIJLFQBUUFSOTJOUIJSENPMBSQSFTFODF BCTF
SFMBUJWF NPMBS TJ[F 51IFTFGJOEJOHT EFNPOTUSBUF UIBU 4)..
DPOUJOVPVT BOEEJTDSFUF USBJU FWPMVUJPO CZ NPEFMJOH F\



NBOJGPMET EFGJOFE CZ EFWFMPQNFOUBM PS GVODUJPOBM DP ¢
UJFT 51JT GSBNFXPSLBMMPXT SFTFBSDIFST UP NPWF CFZPOE T.
BOEFYQMJIJDIJUMZUFTUIZQPUIFTFTBCPVUUSBJUTUSVDUVSF XI
JUZ *NQPSUBOUMZ JU QSPWJEFT B QBUIXBZ GPS JOUFHSBUJOF
BQQSPBDIFTUP VOEFSTUBOEJOH QIFOPUZQJD FWPMVUJPO

*OUSPEVDUJPO

6OEFSTUBOEJOHUIFFWPMVUJPOPGDPNQMFY QIFOPUZQJD USB.
CIJPMPHZ 5P FWBMVBUF EJGGFSFOU IZQPUIFTFT PG USBJU FWPN
TINQMJIGZ DPNQMFY USBJUT JOUP TJISQMEME I THSH BB MBIUEZHP S
BIJMF UIJT BQQSPBDI LOPXO BT DIBSBDVMHFGTBRPRMIUGVDWJIP O

8BHOFS GBDJMJUBUFTBOBMZTJT JUDBOJOBEWFSUFOUMZ JO
FWPMVUJPO UIBU JNQBDU UIF QPXFS PG JOGFSFODFT GSPN QlIZI
5BSBTPW "MUIPVHIUIF MINJUBUJPOT BOE JNQBDUT PG NJTUBL
BSF XFMM EPDWVAEHRIUPE BOE 'JU[KESIDHIU FUBMDIBSBDUFS DPO
TUSVDUJPO IBT MBSHFMZ SFNBJOFE B NBUUFS PG FYQFSUPQJOJ
GFBUVSFPGUIFNPEFMT UIFNTFMWFT "TTVNQUJPOTJO DIBSBD
EPXOTUSFBNDPOTFRVFODFT GPS NPEFMJOUFSQSFUBUJPO

SBSBTPWrTs5XP 4DJFOUJTU 1BSBEPYtTQFDJSBHEBEINNWAIUBMIJIHIU
*OCSJFG UIFQBSBEPY EFTDSJCFT UXP TDJFOUJTUTr BUUFNQU |
PGUXPCJOBSZUSBJUT VOEFSJOEFQFOEFOU HFOFUJD DPOUSPN
TFSWFE QIFOPUZQJD DPNCJOBUJPOT BOE OOF TDJFC
DIBSBDUFS TUBUFT \ A \ A \ A \ ~ BDDVSBUFMZ SFGM
HFOFUJD BSDIJUFDUVSF "OPUIFS TDIJFOUJTU TQMJUT UIFTF QIF
\ A SIJT TFDPOE EFMJNJUBUJPO GBJMT UP NBLF BO JO(
UIFPCTFSWFE WBSJBUJPO BOE UIF VOEFSMZJOH HFOFUJD BSDI.
JOBQIZMPHFOFUJD DPNQBSBUJWF NFUIPE BOE UIFO NPEFMFE B
.BSLPW QSPDFTTBMPOHUIFUSFF UIFZ XPVME SFTVMU JO EJGGF
BSZSBUFTBOEQSPDFTTFT 5IFTIHOBM PG JOBQQSPQSJBUFMZE
PGUIFUSBJUDPOGMJDUT XJUIUIFFWPMVUJPOBSZQBUUFSOT QS
VOEFSUIBUBSDIJUFDUVSFwWSFTVMUJOHJOJOEJTUJOHVITIBCM

SP BEESFTT TVDIJTTVFT NPSF TPQIJTUJDBUFE BQQSPBDIFT IBV
OFUJDIJEEFO .BSLPW NPEFMT ).. T BMTP SFGFSSFEBWMIFMJEE
FUBM JODPSQPSBUF VOPCTFSWFE rlJEEFOr TUBUFT JOUP UIF
'FMTFOTUFJO BOE $I¥SBEVVMNMVY BOE Or . FHBPZBR P BOE #FBVMJFV
)..T NPEFM UIF FWPMVUJPO PG VOEFSMZJOH IJEEFO TUBUFT XJU
XIJDINBZIBWFEJGGFSFOUUSBOTJUJPO SBUFTEFTQJUF TIBSJOI
FYBNQMF GPSBDIBSBDUFS XJUIUXPPCTFSWFETUBUFT BOE
GPVSIJEEFOTUBUFTQFSPCTFSWFETUBUF " # & % " # $ %
JOUSPEVDF FTUJNBUFE USBOTJUJPO SBUF QBSBNFUFST XIJDI DI



SBUFTBU EJGGFSFOU QBSUT PG UIF USFF FWFO XF\OTEIGFTRIGETBS \
BOE $IVSDIJMM(FOFSBMMZ UIFTF NPEFMT DBO DBQUVSF NPSF D
QSPDFTTFTUIBUNJHIUCFPCTDVSFECZTINQMFDIBSBDUFSDPE

JJEEFO TUBUFT DBO SFQSFTFOU NVMUJQMF UZQFT PG XJUIJO US¢S
XJTF 5IFTF JODMVEF UIF FGGFDU PG BOPUIFS VONFBTVSFE US
NPTUFHH MBZJOH MJI[BSETQFDJFTEPOrU PGUFO FWPMWF JOUP N
FMFWBUNFODBS FUBNTTVFTJOPSEFSJOHPGDIBSBDUFS TUBUFT
CFBEKBDFOUUPTUBUFS$ ZFU"BBBT[UFSPB/MIBOUPWBPNIDBM EFQF(
EFODBBBEBTPW FU BBIT XFMM BT HFOFSBM IFUFSPHF®FBUYK IJPBW IF C
FU BM ). TFGGFDUJWFMZ CSPBEFO UIF TUBUF TQBDF GPS UIF
BCMJOHNPSFDPNQMFUFNPEFMJOHPGDPNQMFY DIBSBDUFST BC
JEFOUJGZJTTVFT MJLFUIF POFT HIWFO BCPWF 'PSFYBNQMF B
BSF HFOFSBMMZ EFTDSJCFE BT FHH MBZJOH CVU EJGGFS JO Ul
RVISFTJOUFSOBMGFBUTHMU[BMAVDI EJGGFSFODFTDPVME QMBV™
UIFUSBOTJUJPO SBUFFNIPOIMIWKE CEBS NBZ PS NBZ OPU CF DBQUYV
UIF DIBSBDUFS DPOTUSVDUJPO QSPDFTT )..T NBLFJUQPTTJCM
EFTDSJCFEDIBSBDUFST CZ GJOEJOH NPEFM TVQQPSU GPS IJEEF
EPXOTUSFBN FGGFDU PG NJTTJOH VTFGVM JOGPSNBUJPO JO UIF
BNOJPUJD WT OPO BNOJPUJD FHHT PS IJHI JOWFTUNFOU WT

JFSF TVDI JOGPSNBUJPO JT OPU SsIJEEFOt UP UIF SFTFBSDIFS F
PG OPUJODMVEJOH UIBUJOGPSNBUJPO JO UIFDIBSBDUFS TUBU
BMMPXJOH BOE EJTBMMPXJOH USBOTJUJPOT CFUXFFO BSFBT PG
DBMMZEJTUBOUJOUIFKVEHNFOUPGUIFSFTFBSDIFS PSsTUSVI
DBOBMMPX GPS NPSF SFBMJTUJD NPEFMTJOGPSNFECZ CJPMPH
BTUSVDUVSFE )..T IFSFBGUFS 4).. T BTEFTDSJCJOHTQFDJGJD
EFTDSJCJOH FYBDUMZ IPXTUBUFTBSF SFMBUFE UP FBDI PUIFS &
BUJPO JO SBUF DBO CF B XBZUP VOEFSTUBOE UIF PWFSBMM PS|
J)PXFWFS TVDILOPXMFEHFPGUIFFWPMVUJPOBSZTUSVDUVSF P(
UIFTFDBTFT 4).. TDBOUIFOCFVTFEGPSUFTUJOH PBEBIPW IZQ

*OUIJTTUVEZ XFBINUPBEESFTTUIJTITTVFCZFYQMPSJOHIPXE
BOENPEFMJIOH GSBNFXPSLTBGGFDUPVSBCIMJUZUP BDDVSBUF
JDT PG USBJU FWPMVUJPO 4QFDJGJDBMMZ XF JOWFTUJHBUF U
RvVBOUJUBUJWF UISFTIPME USBJUT 6S5IF PSJHJOBM UISFTIPME N
EJTDSFUF CJOBSZUSBJUCBTFE PO B DPOUJOVPVT VOPCTFSW
EFS#SPX0OJBO NPUJPOBOEEFTDSJCFTUIFEJTUSJCVUJIPO PG UI
BDSPTT B QIZ3ERMAOZ'FMTFOTUFJO BEWMMM %JTDSFUF TUBUFT |
EFGJOFE XIFOUIFMJBCIMJUZ WBMVFDSPTTFT BT rUISFTIPMEr WE
EFTDSJQUJPO PG B TUBUF QMBDFNFOU BMPOH UIF MJBCJMJUZ
BMPOH B QIZMPHFOZ B TQFDJFT DBO CFDPNFDMPTFS PS GVSUIF
UIFSFGPSF NPSFPSMFTT MJLFMZ UP USBOTJUJPO BDSPTT UIF UI



USBJUTVDIBTQBSJUZNPEF TQFDJFTUIBUIBWFSFDFOUMZ USBC
FH PWJIQBSJUZUPWJIWJQBSJUZ NBZCFNPSFMIJLFMZUP TXJU]|
JOTINQMFS HNPEFMWMIFY BOE Or.FBSB

4).. TBQQSPYJNBUJOHUISFTIPME NPEFMT QSPWJEF B MJOL CFU?>
FWPMVUJPOBOEEJTDSFUF .BSLPW NPEFMT PGGFSJOHB IJHIMZ
UIFVOEFSMZJOHBSDIJUFDUVSF PG #\PIMY B FRICEENG Q@ QF FQPBUIMZ Q F T

8JODIFMMFUB4A).. TBSFLOPXOUPCFQPUFOUJBMTVCTUJUVU
MIJBCIJMJUZ UISFTAPBNEMNIFEFFAMUTB)WP XFWFS FYJTUJOH JNQMFNFOL
UIF UISFTIPME NPEFM BSF JO B #BEEGJB O E SBANIFDOAFSGSFRVFOUJ
NPEFMTFMFDUJPODIBMMFOHJOH PXJOH UPNOPBGBUBIO®OEUZ BOI U ||
SFWFMM)BEGJFME 8IIJMFUIFTF DIBMMFOHFT BSF OPU JOTVSNPYV
FBTJFS GPS FNQJSJDBM SFTFBSDIFST UP NBLF VTF PG UIF GMFY
DIBSBDUFS NPEFMT UP DBTU UIFJS NBDSPFWPMVUJPOBSZ IZQPU
QMPSJOHUIFNPEFMTQBDFPGEJTDSFUF .BSLPWNPEFMT XJMM P
GVUVSF FOBCMJOH SPCVTU FYQMPSBUJPO PG UIFQMBVTJCMEF B
UZQBBSBTPW BOE 6ZFEBXFWFS OVNFSPVT QSBDUJDBM RVFTUJP
JNQMFNFOUJOHUIFTFQSJODIJQMFTUPUFTUNBDSPFWPMVUJPOL

SIVT UIJTDIBQUFSBEESFTTFTUIFGPMMPXJOHRVFTUJPOT 6O0E!
UlJGZ UIF VOEFSMZJOH UISFTIPME TUSVDUVSF PG B USBJU GSPN
UJOHNPEFM "SF4).. TBEFRVBUFBMUFSOBUJWFTGPSDPOUJOVP
$BO HFOFSBMJ[FE .BSLPW IJEEFO .BSLPW NPEFMTJEFOUJGZ UIS!
UIFTFRVFTUJPOT XFFNQMPZBDPNCJOBUJPO PG TINVMBUJPO T
ZTIT #ZTINVMBUJOHUSBJUTVOEFSWBSJPVTDPOEJUJPOTBOE
EBUB PO QSJNBUF NPMBST XFBJNUP QSPWJEFJOTJHIUT JOUP U
PG4).. TJODBQUVSJOHUISFTIPMEUSBJU FWPMVUJPO

FUIPET

4INVMBUJPO PG UISFTIPME USBJUT

5SPFWBMVBUFUIFFGGFDUJWFOFTTPG4).. TJOEFUFDUJOHUISFTI
DPOEVDUFEBTFSJFT PG GPVS TINVMBUJPO TUVEJFT OVS TUSBI
BOEOPO UISFTIPMEUFTUEBUBTFUTUPBTTFTT CPUIUIFQPXFSF
PMEUSBJUTBOEUIFJSTQFDJGJDJUZJO EJTUJOHVITIJOH UISFTI

4INVMBUJPO SISFTIPME .PEFM %FUFDUJPO

OVS GJSTUTINVMBUIJPO UFTUFE XIFUIFSEBUBHFOFSBUFE VOEF

WPST B TUSVDUVSFE IJEEFO TUBUF UISFTIPME NPEFM 1J51&3 P

NPEFM DPNQBSJTPO UFTUT 6TJOH OB FH/AM H &ISBN\D BIB IOB-F5B U F E
QVSF CJSUIQIZMPHFOJFT CJSUI SBUF EFBUI SBUF GPS F



O UPBTTFTT UIF FGGFDU PG QIZMPHFOFUJD TBNQMF
XFTINVMBUFEDPOUJOVPVT USBJUT VTJOHBO VOCPVOEFE #SPX
GVODUJPO rQIZUPBMWFRBDEBHFXJUI B SBOEPNMZ DIPTFO SPPU
CFUXFFO BOE 8FUIFOBQQMJFEBUISFTIPMEBUUIF SPPU WBN
UIFDPOUJOVPVTUSBJU

SPUFTUIPXUIFOVNCFSPGEJTDSFUFTUBUFTBGGFDUTNPEFM E

DPNQMFY TUBUF TQBDFT CZEJWJEJOH USBJUT PO FJUIFS TJEF P

'PSFYBNQMF Bt TUBUFtBOBMZTJTEIJWIJEFEUSBJUTJOUPUXPT

PME XIJMFBt TUBUFtBOBMZTJT IBE FJHIUTUBUFT PO FJUIFS T
BOE UPUBM TUBUFT

4INVMBUJIPO .PEFM4QFDJGJDJUZ

OVSTFDPOETJNVMBUJPOUFTUFEXIFUIFSUIFTUSVDUVSFEIJEEF
JTJODPSSFDUMZGBWPSFEXIFOEBUBJTBDUVBMMZHFOFSBUFE\
6TIJOHUIFTBNFQIZMPHFOFUJD GSBNFXPSLBTUIFGJSTUTJIJNVMB
VOEFS B DPOUJOVPVT UIJNF FRVBM SBUFT .BSLPW NPEFM 8F UIF
WJTJIJPOT UPUBM TUBUFT UP UFTU XIFUIFS JODSFBTFE TUBL
MFBE UP TVQQPSU GPS UISFTIPME NPEFMT 5I1JT TINVMBUJPO XB
PVSBQQSPBDIDPVME SFMJBCMZ EJTUJOHVJITI CFUXFFO UISFTIP
FWPMVUJPO

4INVMBUJIPO JJEEFO 4UBUF .PEFM $PNQBSJTPO

SIFUIJSETINVMBUJPODPNQBSFETUSVDUVSFEIJEEFOTUBUF UIS
HFOFSBMJ[FEIJEEFO .LNPEFMT ).L XIFOUIFUSVFNPEFM XBT B
JOHUIFTBNFUISFTIPMEUSBJUTIJNVMBUJPOBQQSPBDIBTUIFGJ
UIFTUSVDUVSFE OBUVSFPGUIFUISFTIPMENPEFM QSPWJEFE CF
IJEEFO SBUF WBSJBUJPO S5IJTUFTUT XIFUIFS UIF TQFDJGJD TU
PMENPEFMDBQUVSFTNFBOJOHGVM CIPMPHJIJDBM TIHOBM CFZP(
BEEJOHNPEFMDPNQMFYJUZUISPVHIIJEEFO TUBUFT

OVS GJOBM TINVMBUJPO UFTUFE IPX XFMMUISFTIPME NPEFMT QF
BSZQSPDFTTJTtOFBSMZtUISFTIPME MJLFCVUJODMVEFT SBSFC
JGJFEPVS UISFTIPME NPEFM TUSVDUVSF UP BMMPX PDDBTJPOB|
XIIJMF NBJOUBJOJOH UIF QSIJNBSIJMZ UISFTIPME MJLF OBUVSF P (
UISFTIPMENPEFMTBSFSPCVTUUP TNBMM WIJPMBUJPOTPG TUSJ!
DPOTJEFSBUJPO GPS FNQJSJDBM BQQMJDBUJPOT XIFSFQFSGFD

.PEFM QBSBNFUFSTXFSFFTUJNBUFEVTJOHUIF rSBZEBMBIEGVODL
BOEOr.FBSB XJUI SPPUTUBUF GSFRVFODJFT DBMDVMBUFE CBT
QPSUJPOT OVS TUSVDUVSFE NPEFMT VTFE TINQMF SBUF QBSBN
XBTJOTUFBEPOWBSZJOHUIFPWFSBMM TUSVDUVSF 'PSFYBNQNM



FNOQMPZTFRVBM SBUFTBDSPTTBMMUSBOTJUJPOT SFGMFDUJOH
PME NPEFM XIJDIJT (BVTTJBO 8IFO EJTDSFUJ[FE UIJT NPEFM
SBUFT TJODF NPWFNFOU UPXBSE PS BXBZ GSPN UIF UISFTIPME J°
DPNQBSFE VTJOH UIF "LBJLF *OGPSNBUBPRPIOF$SIBFFIOPTY SE®P C

TFSWFEUSBJUWBSJBUJPO XFSF TINVMBUFEBOZEBUBTFUT UIB
TINVMBUJPO GSBNFXPSLBMMPXFEVTUPBTTFTT CPUIUIF QPXFS
EFUFDUJOHBOEEFTDSJCIJOH UISFTIPME MJLF FWPMVUJPO BDSF

&NQJSIJDBM FYBNQMF 1SIJNBUF UIJSENPMBS

8F UIFOBQQMJFE PVS NPEFMT UP JOWFTUJHBUF UIF FWPMVUJPC
NBUFT VTJOHNPMBSNFBTVSFNFOUT GSPN QSINBUMBWDJFT
DBO .BDIBEP FUBM '"PMMPXJOH UIF JOIJCIJUPSZ DBTDBEF NPETF
QSFEJDUTEFQFOEFOU TFRVFQBWHEBNW KRR MBWSEEMNBES NBQPIPIG TI[FE
UIBUUIJSENPMBS . QSFTFODFJTHPWFSOFECZJUTTJ[F NFTJI
GJSTUNPMBSrT . TJ[F 51 JTNPMBS SBUJP. . UIFOTFSWFTBTP
MJBCJIJMJUZ

SP FWBMVBUF NPEFM TFOTJUJWJUZ XF UFTUFE NVMUJQMF UISF
UupP cZz JODSFNFOUT 'PSFBDIUISFTIPME WBMVF XF QFSG
NPEFMDPNQBSJTPOTUPFOTVSFTUBCMFMJLFMJIPPEFTUJNBUF"
NPEFMT 4)..T XJUI BOE UPUBMTUBUFT FBDIGJU XJUI FR\
BOEBMM SBUFT EJGGFSFOU WBSJBOUT TUBOEBSE .BSLPW NF
SBUFT BOE BMM SBUFT EJGGFSFOU BOE HFOFSBMJ[FE IJEEF
SBUF DBUFHPSJFT UPUBM TUBUFT 'PS FBDIDPNQBSJTP
TDPSFBDSPTT BMM SVOTUPPCUBJOPVS GIJIOBM NPEFM GJU FT
UPFWBMVBUFIPXEJGGFSFOUEJTDSFUJ[BUJPOTDIFNFTBGGFDU
UPEFUFDUUISFTIPME MJLF FWPMVUJPOJO FNQJSJDBM EBUB

SFTVMUT

4INVMBUJPO 3FTVMUT

OVS TINVMBUJPOT SFWFBMFE UIBU UIF FGGFDUJWFOFTT PG 4)..
EFQFOET PO CPUIQIZMPHFOFUJD TBNQMF TJ[F BOE USBJU DPNQI
BUISFTIPMENPEFM UIF I1J51&3 NPEFM XBT JODSFBTJOHMZ QSFG
MBSHF UPUBM OV NC# B8PE& MBEBWHFS TBROIOMBYB[FTDHVSFPS

TNBMMFS EBUBTFUT uBYB TUBUFT UIF.LNPEFM XBT TMJHIL
UFOUJBM MJNJUBUJPO JO EFUFDUJOH UISFTIPME USBJUT XJUI N
USVFNPEFM XBTB.LNPEFM 1J51&3 XBT DP S S# DUMEZFFBNEEB S UTFHEO TJ
CFUXFFOTUSVDUVSFEIJEEFOTUBUFUISFTIPMENPEFMT 1J51&3
FMT ).L 1J51&3 XBT GBWPSFE XIFOUIFUSVFNPEFMXBTBUISFTII
XIFOUIFOVNCFSPGTUBUFTFYDFFEFE BOEUIFTBNQMF TJ[F XBT



/IPUBCMZ UIF).LNPEFM XBT OPUQSFGFSSFE FWFO XJUINJOJNBN
TBNQMFTJ[FTPG UBYBPSMFTT 'PSOFBS UISFTIPMENPEFMT |
FSBMJ[FEIJEEFO .LNPEFM XJUIUIFEJGGFSFODFBHBJO CFDPN.
OVNCFSPGTUBUFTBOEUBYB 3 ODSFBTFE 'JHVSF

&NQJSIJDBM FYBNQMF SFTVMUT 1SJNBUFUIJSE N

SIFBOBMZTJT PG QSIJINBUF UIJSE NPMBS QSFTFODF BCTFODF TV
USBJUEJTUSJCVUJPOBOENPEFMQSFGFSFODF .PEFMTFMFDUJF
TJ[F SBUJPUISFTIPMEVTFEUP DBUFHPBS[FISFFHUBSMBED CEHXEFO
TINQMFS .L NPEFMT 4:. BOE &3 XFSF GBWPSFE )PXFWFS TVQC
TUSVDUVSF FNFSHFEBU IJHIFS DVUPGGT XJUIUISFTIPME
NPEFMT 51JTTIJGUJO NPEFM QSFGFSFODF DPJODJEFE XJUI B N
TFODFEBUB TVHHFTUJOHUIBUUIFEFUFDUJPOPGUISFTIPME M.
EJTUSJCVUJPOBDSPTTUIFQIZMPHFOZ

/IPUBCMZ UIF4).. TDPOTJTUFOUMZPVUQFSGPSNFEHFOFSBMJI[FE
PMET SFHBSEMFTT PG UIF OVNCFS PG TUBUFTBEEFE 5I1JT EFNP
TUSVDUVSFE OBUVSFPGUIFNPEFMT PWFS JODSFBTFE NPEFM DF

*OTVNNBSZ PVSTIJINVMBUJPO TUVEJFTBOE FNQJSJDBM BOBMZT
PG 4).. TJO EFUFDUJOH UISFTIPME MJLF USBJUT GSPN EJTDSFULI
TUBOEBSE .BSLPWBOE HFOFSBMJ[FEIJEEFO .BSLPW NPEFMT XIF
QIZMPHFOFUJD>TBN@VWBOBOE EJTDSFUF TUGBUFEEFRONBYIRIZQ F S
PCTFSWFE TUBUF 51JT QFSGPSNBODF FYUFOEFE UP OFBS UISF’
CVTUOFTT PG UIFBQQSPBDI 51F QSIJINBUF NPMBS FYBNQMF GVSI
TVHHFTUJOHUIBU 4). TDBO EFUFDU UISFTIPME MJLF TUSVDUVS
SFWFBMJOHUIFTFOTJUIJWJIJUZ PG NPEFMTFMFDUJPO UP DIBSBD

%JTDVTTJPO

8FEFNPOTUSBUFUIBUTUSVDUVSFEIJEEFO .BSLPWNPEFMT 4)..T
EFUFDUJOH UISFTIPME MJLF FWPMVUJPO JO CPUI TINVMBUFE BC
MJOLCFUXFFODPOUJOVPVTBOEEJTDSFUFUSBJU FWPMVUJPO N
JT DPOUJOHFOU PO BEFRVBUF TBNQMF TJ[FT TUBUF DPNQMFYJI
TVMUT QSPWJEFHVJEBODFGPSFNQJSIJDBMTUVEJFTPGUSBJU F\
BSF GBDFE XJUI LOPXO DPNQMFY USBJUT UIBU SFTJTU TINQMF E
UISFTIPME MJLFUSBJUT #FZPOE SFQSFTFOUJOH UISFTIPME NP|
WIJEF GMFYJCMF UPPMT GPS UFTUJOH IZQPUIFTFT BCPVU UIF IJE
BOE PWFSDPNF UIF MINJUBUJPOT PG HFOFSBMJ[FE IJEEFO .BSLI
DPNFTVCKFDUUP PWFS QBSBNFUSJ[BUJPO

5IFLFZDPOUSJCVUIJPO PG 4)..T MJFTJO SFEFGJOJOH IJEEFO TU
FHPSJFT CVU BT QPTJUJPOT BMPOH B DPOTUSBJOFE USBJU TQB



.BSLPWBQQSPBDIFTUSFBU IJEEFO TUBUFT QSJNBSJMZ BT DPOU
FOUtTQFFETtBU XI1JDI USBOTJUJPOT PDDWSFEVFUXFFBGWBWMFSWEF|
SIJT GSBNFXPSL PSIJHJOBUFE JOUIF NPEFMT PG OAMDIMFFOPTWIARBIFO T F
BOE $IVSDIIJMFWFMM XIFSFUIF TUBUF TQBDFJT GJYFE UIFSFG
NVTUDPNF GSPN EJGGFSFOU TVCTUJUVUJPO SBUFT )PXFWEFS X
CFIBWJPSBM PSPUIFSUZQFT PG USBJUT XIFSFUIFTUBUF TQBD
WFMPQNFOUBMMZ DPOTUSBJOFE JO TPNF XBZ UIJT sSBUF GSBN.
TUSVDUVSF IJEEFOTUBUFTDBOSFQSFTFOUEJGGFSFOUQPTJU.
TQBDFUIBU FWPMVUJP.G SIK[TU RIS BWRITFOGPSDJOH TQFDJGJD Q
UISPVHIUSBJUTQBDF 4).. TFGGFDUJWFMZ NPEFM FWPMVUJPO B
JGPME EFGJOFECZEFWFMPQNFOUBM PS GVODUJPOBM DPOTUSB
PGUFOCFEJGGJDVMU UP DPOOFDULIBE £JP M\PIHIDIBINW § ¥ D UB/LSBINN
IZQPUIFTFT DBO CF JOGPSNFECZBOEUFTUFEBHBJOTU EFWFMP
QFSINFOUT BOEEFUBJIJMFE QIFOPUZQJD NFBTVSFNFOUT

OVSQSIJINBUFNPMBSFYBNQMFJIJMMVTUSBUFTIPX4).. TDBOJOUFH
TFT XJUIDPNQBSBUJWFEBUB %FWFMPQNFOUBMTUVEJFTJEFOU
MBS TJ[F WBSJBUJPO EFGJOFE CZ UIF JEOWBOIBHISFAUDEBBVKDBEF NPE
UIJSENPMBSTCFJOHBCTFOUXIFOUIFTFDPOENPMBSITTJ[F GBM
MBS BOEUIVTBSFMBUJPOTIJQ CFUXFFOUIFUIJSE . B®PMBESPUP UIF
FUBM SIFTFNPSQIPMPHJDBM SFMBUJPOTIJQT TVHHFTU B DMFI
ZFUUIFUSBJUDBOCFDIBMMFOHJOHUP DPEF XIFODPOTJEFSJOI
WFMPQNFOU BOEPWBOGBHOFZU BMZBQQMZJOH 4)..T XFHBJO JOT
JOUPIPXUIJTEFWFMPQNFOUBMDPOTUSBJOUTIBQFTFWPMVUJP
GSPNBTUSJDUUISFTIPME NPEFM S51JTIJMMVTUSBUFT UIBU UIF L
DBMMZ NPEFMFE BT TINQMF POF EIJNFOTJPOEPWASBEXGCORIBONI P U JF
J)BTTMFSFUBMJTBDUVBMMZBNFNCFSPGBNVDIMBSHFSTFUPG
CZBPOF PSMPX EJNFOTJPOBM DPOUJOVPVT USBJU TQBDF 8F B
usBJUTBSFHFOFSBMMZ FWPMWJOH POBMPOHB MPX EJNFOTJPC
PHJTUT PGUFONPSFUIBOUIFTQFDJGJD EZOBNJDT PG UIFUSBJ!

8IFOVTJOHEJTDSFUFDPNQBSBUJWF NFUIPET DPEJOH NPSF UIB
TVMU JO B ESBNBUJD JODSFBTF JO UIF OVNCFS PG QBSBNFUFST
TIJICMFJO BMM CVU UIF MBISHPTW EBQ BAFEMP 5P BO FYQFSU
TVDI SIDIOFTT JO UIF DPEJOH PG DIBSBDUFST QSPWJEFT NPSF .
FWPMVUJPOBSZUSBOTJUJPOTwWZFU XJUITUBOEBSE .BSLPW NPE
JTUPDPMMBQTFPS tMVNQt TUBUFT UPHFUIFS UP QFSNJU CFUUF
UJNBUJPO 8IJMF IJEEFO .BSLPW NPEFMT PGGFS B QBUI UPXBSE
DMFBS CIJPMPHJDBM SJDIOFTTJO EJTDSFUF NBDSPFWPMVUJPOE
DBO CFDPNFJOUSBDUBCMF XIFODPNCJOFE XJUI MBSEHF DIBSBDL
TUBUFT

0G DPVSTF SFTFBSDIFST XPOrU BMXBZT IBWF TVDI DMFBS IZQP!|
TUSVDUVSF *ONBOZDBTFT EJSFDUNFBTVSFNFOUTPGUIFVOEF



BCMFBOEQFSIBQTIZQPUIFTFTBCPVUUIFVOEFSMZJOHEJNFOTJ
XFBLFS 'VSUIFSNPSF BTIJEEFOTUBUF NPEFMT CFDPNF JODSFB
MVUJPO UIFQPTTJCMF OVNCFS PG NPEFMTJT RVIJDLMZ JODSFB
VOJRVFMZ JEFOUJGJBCMF GSFRB PBTIPSVTBADH NPEEHA BEESFTT
UIFTFDIBMMFOHFT XF TVHHFTU SFUVSOJOH UP B GPVOEBUJPOE
PET DBSFGVM DPOTJEFSBUJPO PG UIF MPHJDBM SFBvMEBBUDPOTIJIQ
FUBM 3BUIFS UIBO SFMZJOH TPMFMZ PO NPEFM GJU TUBUJTU.
PO IPX TUBUFT NJHIU CF PSEFSFE BOE PSHBOJ[FE FWFO XIFO U
USBJUTQBDFJT VOLOPXO SHEDVDNQBRCMENEIBUMDN BDE 6 ZHHEHBYME
IFMQ TINQMJGZ NPEFMT IJNQSPWJOH UIFJS USBDUBCJIMJUZ XIJI
JOUFSFTUJOH EZOBNJDTPGUIFFWPMVUJPOBSZ QSPDFTT

6MUJNBUFMZ PVSSFTVMUTFNQIBTIJ[FUIBUUIFVOEFSMZJOHTUS
BSFUFTUBCMFUBSHFUTPGJOGFSFODF XIFODPOEVDUJOHDPNAQ
VTVBM TJUVBUJPO XIFSFUIFBDU PG DIBSBDUFS DPOTUSVDUJPC
ulBU SFRVJSF MBSHFMZ OPO SFQMJDBCMF CVU IJHI JNQBDU EFD
SFTFBSDIFS XIFODPOTJEFSJOH UIF DBUFHIRPS B BIFEO. PGLEFM $BID
8JFOT SFTFBSDIFSTTIPVMECFFODPVSBHFEUP FYQMJDJU
QPUIFTFTBCPVUUSBJUTUSVDUVSF SBUIFSUIBOEFGBVMUJOH I
NPSF XFDBVUJPOUIBUFWFOJO TJUVBUJPOT XIFSFUIFVOEFSM
PG BHFOFSBMJ[FE IJEEFO TUBUF NPEFM TVQQPSU GPS UIF HFO
EVFUPUIFFBTFCZ XIJDIUIFTF NPEFMT DBO CFDPNF PWFSMZ QB
UIBUFWFO GPSTINQMF TUSVDUVSFTTVDIBTBUISFTIPMENPEFM
TUBUFTJT SFMBU BMOEMZIBIHHFOFSBMJIJ[FE )JEEFO .BSLPW .PEFMT
TUBUFTBSFPGUFOFBTIMZSFKFDUFECZNPEFMTFMFBUIPO JO G
NFBOTUIBU SFTFBSDIFSTNBZPGUFONJTTUIFVOEFSMZJOH TUS'
JOGBWPSPGUSIJWIBMCVUJOBBBRYBOP GVYNBNI YAOMIDFOTMYZ UFTU
4).. T OPUPOMZ INQSPWFT TUBUJTUJDBM JOGFSFODF CVU BMTP
XJUIUIFCJPMPHIJDBM NFBOJOH PG UIFUSBJUT VOEFS TUVEZ

*NQPSUBOUMZ PVSSFTVMUTEFNPOTUSBUFUIBUPVSTUSVDUVS
UJGZJOH TUSVDUVSF SFRVJSFT UIBU EBUBTFUT IBWF MBSHF TBT
wBSJBUJPO BOE NVMUJQMF USBOTJUJPOT JO UIFUSBJU UP GJO
JOH 4).. T XJUIPUIFSBQQSPBDIFT DBVTBM NPEFMJOH DPVOUEF?¢
FNQJSJDBM TUVEJFT JOGPSNFE GSPN UIF GJFMET PG EFWFMPQN
WBSJBUJPO XF DBO NPWF UPXBSE B NPSF DPNQSFIFOTJWF VOE
NFOUDIBOOFMT QIFOPUZNQUDB FWBMBODIPOP FUBMPIOFS BOE
#FSHFS .PTUJNQPSUBOUMZ UIJT GSBNFXPSLBMMPXT VT UP CV
FEHF JOUFHSBUF EJWFSTFUZQFT PG EBUB BOE SFGJOF PVS VO
JUT FWPMVUJPOBTOFXFWJEFODFFNFSHFT SBUIFSUIBO MFBWJ
DPMMBQTJOH CIJPMPHIJDBMMZDPNQMFY WBSJBUJPO JOUP B GJYF
KVEHNFOUBMPOF



'JHVSFT BOE 5BCMFT

5BCMF$PNQBSJTPO PG EJTDSFUFUSBJU FWPMVUJPO NPBEFMT B
FBDINPEFM UZQF XFTIPXUIFOVNCFS PG SBUF QBSBNFUFST T
DPOTUSBJOUT 5IF SIHIUNPTUDPMVNO TIPXT FYBNQMF SBUF NI
BHPOBM FMFNFOUT DBMDVMBUFE BT UIF OFHBUJWF TVN PG UIF
SBUF QBSBNFUFST BOEs tJOEJDBUFT OPO BMMPXFE USBOTJU.

.PEFM 1BSBNFUFST,4UBUFT 4USVDWWSBNQMF 3BUF .BUSJY
.L &3 O &RVBM SBUFT CFUXrFFO BMM
TUBUFT
L "3% OO O "MM SBUFT EJG?FélﬁOU
21

1
4JOHMF SBUF QBSBN(]:LDFED

1J51&3 OI‘POMZBEKBDFOU%BBOWJU POT
51SFTIPME 4).. BMMPXFE XJUI B@OPSCJ®
FOE TUBUFT o 0 0 .
4JOHMFSBUFQBSBMFwF$
/JEBS UISETIPME oL BEKBDFOUUSBOR3UJPOT&IUI
4).. &3 SBSFKVNQTCFU GFO r
FYUSFENFT r
&él
LSBUF DBUFHPSAFT Q¥s®
§Fff§5MJW51_OL_OL.TUBUF BMMUSB%ﬁhUJP@T
BMMPXFE a1 Ta2

l41 Ta2 Ta3

I[PUFT O OVNCFSPGPCTFSWFE TUBUFT L OVNCFS PG IJEEFO SBUF
&YBNQMF NBUSJDFT TIPXDBTFPGO PCTFSWFE TUBUFT 'PSBUXP T
SBNFUFS .L "3% IBT QBSBNFUFST UISFTIPME 4)..IBT QBSBNFUFS
IBT QBSBNFUFSBOEUIFHFOFSBMJ[FE)..IBT QBSBNFUFST



'‘JHVSF.PEFMDPNQBSJTPOBOBMZTFTBDSPTTEJGGFSFOUQBSBN
FMT 7JPMJO QMPUTTIPX "*$ EJGGFSFODFT E"*$ BDSPTTEBUBT
UuBY&BDI QPJOU SFQSFTFOUT B TIOHMF TINVMBUJPO SVO BOE
JOEJDBUJOH "*$ EJGGFSFODFT MFTT UIBO VOJUT CFUXFFO NPE
EJGGFSFODFT HSFBUFS UIBO VOJUT 5IF EPUUFE MJOF BU [FSP
$PNQBSJTPOT XIFO EBUB XBT HFOFSBUFE VTJOH B DPOUJOVPVT
JODSFBTFE QSFGFSFODF GPS UIFUISFTIPME NPEFM BT UBYB BOI
QBSJTPOT XIFO EBUB XBT HFOFSBUFE VTJOH B .BSLPW NPEFM
HFOFSBMJ[FE IJEEFO .BSLPW BOE IJ51&3 NPEFMT XIFO EBUB XBT
UJOVPVT UISFTIPME NPEFM % $PNQBSJTPOT CFUXFFO HFOFS
[J51&3 NPEFMT XIFO EBUB XBT HFOFSBUFE VTJOH B OFBS UISFTIF
QSFGFSFODF E"*$ GPS UIFI1J51&3 NPEFMBU BOE TUBUFT



‘JHVSF)FBUNBQ TIPXJOHEFMUB "*$ NPEFM DPNQBSJTPOBDSPTT
UP GJSTU NPMBS . . TJ[F SBUJP DMBPGCOFNU QSPINBUHRTEJGGF
JO"*$ TDPSFT EFMUB "*$ DBMDVMBUFE GPS FBDI DVUPGG CFUXI
DVUPGG WBMVFT 5IF NPEFMTBSFHSPVQFE JOUP UISFF DBUFHP
UISFTIPME NPEFMT 4).. T TUBOEBSE .BSLPW NPEFMT .L BOE\
.BSLPW NPEFMT ).L 1VSQMF DPMPST JOEJDBUF XPSTF NPEFM (
BUJWF UP UIF CFTU GJUUJOH NPEFM JO UIBU SPX XIJMF ZFMMP
OFBS [FSP .PEFM OBNFTJOEJDBUF UIF OVNCFS PG UPUBM TUBL
BOE UIF OVNCFS PG SBUF QBSBNFUFST F H QBSBNFUFS 1 |
EJGGFSFOU "3% PS FRVBM SBUFT BDSPTT USBOTJUJPOT &3 /
DPNFJODSFBTJOHMZ GBWPSFE TIPXOCZIJHIFSEFMUB "*$ WBMV

DVUPGG WBMVFT UIFOSFUVSOJOHUP QSFGFSSJOH .



#JCMJIPHSBQIZ

"LBJLF ) *OGPSNBUJPOUIFPSZBOEBOFYUFOTJPOPG UIF I
DIQMEQSIOHFS 4FSJFRQCAOBESTESDFT JO TUBUJTUJDT QBHF
JEX :PSL /FX:PSL /:

"MCB 7 $BSUIFX + & $BSUIFX 3 8 BOE .BOJ . (MPCBM
UIFEFWFMPQNFOUBM QSPHSBN P&ENVUIIGESPTPQIIJMB XJOH

"MFODBS - 3 7 4DIXFSZ 0 (BEF . 3 %PNEOHVF[ (VFSSFSP 4
TUFJOFS # - 6ZFEB + $ BOE .V™MP[ . . 0QQRPSUVOJUZ
UPESJWFNBDSPFWPMVUJPOBSZEZOBNJD&XWE8NM EFWBSTF MJ[B

#FBVMJFV + . Or.FBSB # $ BOE %POPHIVF . + *EFOU
DIBOHFT JO UIF FWPMVUJPO PG B CJOBSZ NPSQIPMPHJDBM DIE
IBCJUJO DBNQBOVMJIHEREZODOH JPIFM S NT

#FBVMJFV + . BOEOr.FBSB # $ JJEEFO NBSLPW NPEFMT C
MVUJPO PG CJOBSZ NPSQIPMPHEPS® 10 FBVEB-DROAFSJII D ®PNQBSB U
BOEUIFJS"QQMJDBUJPO JO@BRHFAMV UYP OBRSE OHERBHESMIO )FJ

#MBDLCVSO % ( &EWPMVUIJPOPGWIWIQBSJUZIJOTRVBNBU
TIEFSHEFBRYQ ;PPM #.PM %FW &WPM

#PVDIFS " $ %ANFSZ 7 $POUJ & )BSNPO - + BOEG6ZFEB +
GPSFTUIJNBUJOH NBDSPFWPMVZUOULUP®BSM MBOETDBQFT

#PZLP + "VUPNBUJD EJTDPWFSZPG PQUIJNBMWBYIWSFUF DI

#PZLP + % BOE #FBVMJFV + . (FOFSBMJ[FE IJEEFO NBSLI
OFUJD DPNQBSBUJMIFEBUSDPNMT &W PW

#SPPLT ( 6ZFEB + #POF / $POSBE ) . .VMM $ ( BOE ,JO
'VOEBNFOUBMDPOTUSBJOUTPOWFSUFCSBUFMJGFIJTUPSZBS
TJUJPOT BOE SFQSP EBAD GD/WPRN)BREAFE W v

$BFUBOP % 4 Or.FBSB # $ BOE #FBVMJFV + . JJEEFO T
TUBUF EFQFOEFOU EJWFSTJGJDBUJPO BQQSPBDIFEIWPOD/MV EJ!
UuJrPoO v

‘'FMTFOTUFJO + "DLFSMZ % % BOE .DQFFL . " "DPNQBS
EJTDSFUF BOE DPOUJOVPVT DIBSBDUFSTNT/BIMH UIFUISFTIPME



'FMTFOTUFJO + BOE $IVSDIJMM (" "IJEEFONBSLPW NPEF
BNPOH TJUFT JO SBUFPRMc EWAPWM \&WIP D

(SVOEMFS . BOE3BCPTLZ % - $PNQMFY FDPMPHJDBM QIF
USFFT "NBSLPWQSPDFTTNPEFMGPSDPNQBSBUJWRBOBMZTJIT
#JPM v

J)BEGIJFME + % $.$NFUIPETGPSNVMUJ SFTQPOTFHFOFSE
FMT 5IF . $.$HMNN 3 QBDAWBBIF 4PGUX

)BEGJFME + % *ODSFBTJOH UIF FGGJDJFODZ PG .$.%$ GPS
NPEFMT PG DBUFHPSJDBM USBJUT VT FOHPEHEADHFM MWFKE NPEF

)BTTMFS ( 8 (BMMPOF # "SJTUJEF - "MMFO 8 - 5PMLPGG .
( -FNFz 1 BOE 4VDIBSE . " 1SJODJQMFE QSBDUJDBN
BQQSPBDIUP QIZMPHF O F U.J GBEIDIULLSPEVD BNVPTNIVT

,BWBOBHI , % &WBOT " 3 BOE+FSOWBMM + 1SFEJDUJC
NBNNBMJIJBO UFFUI GSPN/BBWSEMPQNFOW

.BDIBEP ' " .POHMF $ 4 4MBUFS ( 1FOOB " B8JTOJEXTLJ
7 BOE 6ZFEB + $ 3VMFT PG UFFUI EFWFMPQNFOU BMJ

NBDSPFWPMVUJPOJO FYUBOU/BOBRBYPMIOMDRMIGSINBUFT

.BEEJTPO 8 1 BOE '"JU[KPIO 3 ( SIFVOTPMWFE DIBMMFO
SFMBUJPOUFTUT GPS DBYWEHW SWIPBW DVBSBDUFST

.BSB[[J # "O& $ 4JIJNPO . ' %FMHBEP 4BMJOBT " -VDLPX .
-PDBUJOHFWPMVUJPOBSZQSFDVS&EWFPMROWBRDPZMPHFOFU

1BSJOT 'VLVDIJ $ 6TFPGDPOUJOVPVT USBJUT DBO JNQSP
OFUXADTU #JPM %

l1FOOFMM . 8 &BTUNBO + . 4MBUFS ( + #SPXO + 8 6ZFE]
"MGBSP . & BOE )BSNPO - + (FIHFS W "OFYQBOEFI

GPSGJUUJOHNBDSPFWPMVUJPOBSZ RPEFMIREN@IZMPMHFOFUJ|

1IMBWDBO + . AFYVBM EJNPSQIJTN"NO © SUINB UFORMWPSRYRIN
AVQQM v
1PHVF . ( BOE .JDLFWJDI . ' $IBSBDUFS EFGJOJUJPOT B

MJOFBUJPO 5IFCFUF OPJSF PG @GMBBEHRAPOUD JOGFSFODF



SFWFMM - + QIZUPPMT "O 3 QBDLBHF GPS QIZMPHFOFUJIL
PUIFS UIJBGHTPET &DPM &WRM

SFWFMM - + "ODFTUSBMDIBSBDUFS FTUJNBUJPO VOEFS U
UJUBUJWF &WO MYIDJPO v

3PIOFS 1 5 BOE #FSHFS % .BDSPFWPMVUJPO BMPOH EFV
SFTJTUBODF JOBEBMZRRPOHBWMFW v

4UFWFOT 1" $IBSBDUFSTUBUFT NPSQIPMPHJDBM WBSJBL
"SFWJEXTU #PU v

5SBSBTPW 4 *OUFHSBUJPO PG BOBUPNZ POUPMPHJFT BOI
NBSLPWNPEFMTTVHHFTUTBOFXGSBNFXPSLGPS NPEATMUIOH EJ
#JIPM %

5BSBTPW 4 . JLP * PEFS . BOEGZFEB + &YQMPSJIOH BC
USBM BOBUPNJFTVTJOH POUPMP HJdRBDIG\PFENIF E B Q QUIRIB B UBIO E

5BSBTPW 4 BOEGZFEB + SIFIJEEFONPEFMTQBDFPGQIZM
EJWFSTIJGJDBUJPO NPEFMT 44&T $POHSVFODEJPBENWFOHFT

5SPMLPGG . 3 "MGBSP . & #BFMF ( -FNFZ 1 BOE4VDIBSE .
GBDUPS BOBMEZ HUP M %

8BHOFS (1 5IFDIBSBDUFSDPODFQU JO'"PRENMNIDIPOBKBIZ CIPMF

8JFOT + + $IBSBDUFS BOBMZTJT JO NPSQIPMPHJDBM Q.

TPMVU4ROU #JPM %

8IJMLJOTPO . "DPNQBSJTPO PG UXP NFUIPETSMGBBIBSBDUF
\'

8JODIFMM , . 4DIMJFQ , 1 .BIMFS % - BOE3FWFMM - +

BOEFWPMVUJPOBSZDPSSFMBUFTPGVSCBOUPMFSBODF JO B X.
&WPMVUJPO v

8SJHIU " -MPZE ( 5 BOE)IJMMJT % .PEFMJOHDIBSBDUF S
QIZMPHFOFUJD BOBMZTFT PG NPSQIPMPHAZTUISPPRVAMUIFRWVTF PG

8SJHIU 4 SIFSFTVMUT PG DSPTTFT CFUXFFO JOCSFE TUSE
JOOVNCFS PGROHULOT v

;BOOF " & 1FBSTF 8 % $PSOXFMM 8 , .D(MJOO % + 8SJHIL
'VODUJPOBM CJPHFPHSBQIZ PG BOHIJPTQFRNTZWPINGEF BU
\



$IBQUFS

$POUJOVPVT NFUSIJDT PG NJHS
DPNNVOJUZ TDJFODFPCTFSWB
UIFFWPMVUJPOBSZBSDIJUFDL
NJHSBUJPO

"UUSJCVUJPO

SIFSFBSFUXPBEEJUJPOBM BVUIPST
+PTFG6ZFEB %FQBSUNFOUPG #JPMPHJDBM 4DJFODFT 7JSHJOJ
&MJIJPU .JMMFS "NFSJDBO #JSE $POTFSWBODZ *UIBDB /: 64"

"CTUSBDU

. JHSBUPSZ CFIBWJPSJO CJSETDPOUBJOTEJWFSTF NPWFNFOU T
QBSBUJWF BOBMZTFT PGUFO SFEVDF UIJT DPNQMFYJUZ UP EJTD
HSBOU 8F QSPQPTFDPOUJOVPVT NFBTVSFTEFSJWFE GSPN DP1
UP RVBOUJGZ OVBODFE TQBUJPUFNQPSBM NPWFNFOU QBUUFSO
OFUJD BOBMZTJT UP SFWFBM NJHSBUJPOrT NVMUJ EJNFOTJPOB
UJWF.PEFMT (".T BOEFOUSPQZ CBTFENFUSJDT XFRVBOUJGJF
QBUUFSOT GPS /PSUI"NFSJDBO CJSE TQFDJFT BDSPTT NVMUJ
CSPBEMZ SFDPWFSFE USBEJUJPOBM NJHSBUPSZ DBUFHPSJFT W
UIFZTINVMUBOFPVTMZFYQPTFETJHOJGJDBOU XJUIJO DBUFHP S
JOH EJNFOTJPOTPCTDVSFECZEJTDSFUF DMBTTJGJDBUJPO 8F
$PNQPOFOU"OBMZTJTr 1"$" UPJEFOUJGZUISFFNBKPSDPNQPO
XJUIWBSZJOHEFHSFFTPG QIZMPHFOFUJD TJHOBM TVHHFTUJOH
UJOQMF EJNFOTJPOT 0OVS GJOEJOHTEFNPOTUSBUF UIBUDPOUJO
QSPWJEF B NPSF OVBODFE GSBNFXPSL GPS VOEFSTUBOEJOH UII
NJHSBUJPO UIBO USBEJUJPOBM DBUFHPSJDBM TZTUFNT 5IFTF C
OFX BQQSPBDIFT UPXBSE RVBOUJGZJOH NJHSBUJPO UIBU DBO C
TQFDJFT



*OUSPEVDUJPO

.PWFENFOU CFIBWJPSJO CJSETJTBTEIJWFSTFBTUIFDPNCJOBUJ
BOECJPMPHIJDBM GBDUPSTESJWJOHFBDIJOEIJWIENBWMFOWKN M E
FUBM 8JOHFS FUBM4FBTPOBM MBUJUVEJOBM NJHSBUJPOT JO
TQJSFEDFOUVSJFT PG JORVJSZ JOUP UIF NFDIBOJTNT PSJHJO
JPSIBZS #FSUIPME;JOL &WFO GPS OPO MBUJUVEJOBM NJ
FWFS NPWFNFOU SFNBJOT B DSVDJBMBTQFDU PG MJGF IJTUPSZ
DIJBMJ[FE GPXSNTO $PUUFF +POFT FBFBMFMCBVN BOE .VFMMFS

'PSJOTUBODF JSSVQUIJWF TFFE TQFDJBRNJIBIDVBVRISEFPTYISGBSS P
4JTLIJOQIOVT QBBY¥ FYQMPJU EJFUBOE FOWJSPONFOUBM OJDIFT
SFHVMBSMZ FNFSHF MFBEJOHUPB QBUPF®OREBCP POPBIIE CVTU
.PSF OPNBEJD TQFDJFT USBDL TQFDJGJD SFTPVSDFT PS IBCJUB!
BOEUJNF XJUITPNFCBNCPP TFFETQFDJBMJTUTQFDJFT POMZ I
SFTPVSDF B GFX UJNFT JOSBIFBSME GPDLIN&EIF TIFFS EJWFSTJUZ
NPWFNFOUTUSBUFHJFTWEJSFDUJPOBM MBUJUVEJOBM NJHSBUJ!
BOEGBDVMUBUJWFPSJSSVQUJIJWF NJHSBUJPOwWVSFQSFTFOU EJT
QMFYJOUFSBDUJPOT CFUXFFOCJPMPHIJDBM DPNQPOFOU USBJU
CPUITQBDFBOE UJNF 4UVEJFTJOUPUIFDPOTUJUVFOUDPNQPO
WIFXFEJOUIF*OUSPEVDUJPO TVHHFTUTUIFSFTFFENTUP CF NVI
; JOL 1VMIJEP NBOZ XJUIDPOUJOVPVT WBSJBUJPO

$MBTTJGZJOH UIF DPOUJOVVN PG NPWFNFOU UZQFT BDSPTT CJS
JODMVEJOHUIFNBOZJOUFSNFEJBUFT JTBDIBMMFOHF /FWFSU
BOBMZIPT GJFMEHVJEFT BOEEBUBCBTFT OFBSMZBMXBZT U
JOCJSETBTBTFUPGEJTDSFUF TUBUFT %JTDSFUJ[BUJPO PG DI
DPNQBSBUJWFBOBMZTJT JOFWJUBCMZ MFBET UP B MPTT PG JOC
JNQPSUBOU EJGGFSFODFT XJUIJO TUBUFT BSF DPMMBQTFE BOI
SIFUISFTIPMET PGBOZHIJWFOTUBUF NBZ OPU SFQSFTFOU DMFB
CFUXFFOTUBUFTNBZCFBSCJUSBSZDVUTJO BOMWRIUFRESBXMTF DPO L
3FTVMUJOH JOGFSFODFT CBTFE PO UIFTF CJOT NBZVOJOUFOUJI
DFTT PG EJTDSFUJ[BUJPO SBUIFSUIBO FWPMVUJPOBSZ IJTUPS
[IJHIMZ TFOTHBHBRFRWG6ZFEB FUBM 3FTFBSDIFST PG DPVSTF LOF
UIFTF EJTDSFUF DBUFHPSJFT BSF TINQMZ XBZT UP UBML BCPVU
IPXEPEJGGFSFOUCFIBWIJPSTSFMBUFUP TPNFPUIFSUSBJUPGJ
GJDBUJPOJT GPSUIFTBLFPGIZQPUIFTITUFTUJOH NPEFMJOHE
UIFSF IBWFCFFO NBOZJNQPSUBOU UIFPSFUJDBM DPOUSJCVUJP
DBOIFMQ VT VOEFSTUBOE UIFPSJHJO BOE FWPMVUJPO PG NJHSI
BSZGSBNRPYSL #FSUIPME OOFTVDIUIFPSZ CBTFEIZQPUIFTJTJ
GJEFMJUZ PSUIFQSPQFOTIJUZPGBOJOEJWJEVBM CJSE UP SFU\
NFDIBOJTNUPFYQMBJOIPXTNBMMNPWFNFOUTNBZIBWFMFEUP
UJPBIJOHFS FUBM*OUIJT GSBNFXPSL PCMJHBUF EJSFDUJPOBM
FYUSFNFMZ IJHI TJUF GJEFMJUZ *OEJWJEVBMT USBWFM UIPVTB



XJOUFSJOHBOECSFFEJOHHSPVOET FYQFOEJOHFOPSNPVT FOF
DFTTUPUIFTBNF TFBTPOBM MPDBIOWHFSTFAFBE BIGUBSEFZEBSFOUT
B GPSN PG s3FE 2VFFOt TDFOBSJP XIFSF CJSET NVTU VOEFSUBL
QMzZz UP TUBZ JO UIF TBNF QMBDF FDPMPHJDBMMZ 4JNJMBSMZ
UISPVHIUIFJS DPOTJTUFOU QSFTFODFJO UIF TBNF MPDBUJPO UI
HSBOUT JO DPOUSBTU EFNPOTUSBUF B MPXFS TJUF GJEFMJUZ
BDSPTT ZFBSTwXJUI QPQVMBUJPOT CFJOH DPNNPO XBMWHNF ZFB
%“BMF BOE 4POF8E8BEFU BM 5SVMZ OPNBEJD CJSET TVHHFTU I
TJUF GJEFMJUZ 51JTUZQF PG NPWEFENFOU JT GBJSMZ SBSF BDSP
&ZSFTFUBM BOEJTDBUFHPSJ[FECZIBWJOHWFSZMJUUMF GJEF
EFSJOHJO TFBSDI PG SFTPVSDFTBOE PDDBTJPOBMMZ FTUBCMJ®
GJOEUI'BEFSTTPOSFJUFMCBVNBOE .VFMMFS

SIJTTIJUF GJEFMJUZ QFSTQFDUJWF SFWFBMT BO BEEJUJPOBM B)Y
CFZPOE UIF EJTUBODF CBTFE DMBTTJGJDBUJPO UIBU DBO EJGG
MPOH EJTUBODFNJHSBOUTDPNNPOMZVTBEPCDPRQBSBAMUIWEF B
8JOHFS BOE 1FHB@QFDJFT WBSZ OPU POMZ JO IPX GBS UIFZ USB
UFNQPSBM DPOTJTUFODZ BOE QSFEJDUBCIMJUZ® ®VUSRYIAXP WF
UIF SF VQUBLF PG UIJT JOGPSNBUJPO JOUP DPNQBSBUJWF GSBI
NPOMZ VTFE EJTDSFUF DBUFHPSJ[BUJPOT NBZ OPU GVMMZ DBQU
PGNJHSBUJPO QPUFOUJBMMZ MIJNJUJOHPVSBCIJMJUZUPEFUFL
QSFEJDUFECZIZQPUIFTFT MJLF TJUF GJEFMJUZ 5IFHBQ CFUXFI
PG NJHSBUPSZ DPNQMFYJUZ BOE UIF NFUSJDT PGUFO VTFE JO D
B NIJTTFE PQQPSUVOJUZ JO DVSSFOU NJHSBUJPO SFTFBSDI .P
DBUFHPSJFT SFRVJSFT B NFUIPE GPS RVBOUJGZJOH TQFDJFT T
TQBUJPUFNQPSBM TDBMFT UIBU DBQUVSFT JNQPSUBOU CFIBWJ
UJNF 51JT OFFEIBTCFFO SFDPHOJ[FEJO SFDFOU ZFBSTBOE IBT
PG NJHSBUDMHFS FUBMPNWFIJMMF FUFBFMBO FU BM )FSF XF
VTFEBUBGSPNF#JSErTDPNNVOJUZTDJFODFQMBUGPSNUPDBQ!
UFSOT BDSPTT/PSUI"NFSIBDBRNIJEBOEHEIFHASPXUI PG OBUVSBN
QMBUGPSNT MJLF F#JSE IBT JODSFBTFE CIPHFAPIHSEQ BIWD BWM BID B

I JMFUIFTFEBUBCBTFTBSFLOPXOUPDPOUBJOJOIFSFOUT
JOHMPCBM DPBMORSBHAWBMJEBUJPO TUVEJFTTVHHFTUUIF PWFSB
FSMZQSPDFTTFEDPNNVOSRRZQMPS FOB#HERNCESU FUBMOTUPO
FUBM

*OUIJT TUVEZ XF QSPQPTF BOE FWBMVBUF DPOUJOVPVT NFBTV
SIWFE GSPN F#JSE EBUB CZ UIFJS BCJMJUZ UP TINVMUBOFPVTN
OBUVSF PG NJHSBUJPO XIJMF SFUBJOJOH QIZMPHFOFUJD TJHOE
UJWF NBDSPFWPMVUJPOBSZRVFTUJPOT 5I1JTBQQSPBDIVTFT F(
TIJUF GJEFMJUZBU EJGGFSFOUUFNQPSBM TDBMFT DSFBUJOH B
BSDIJUFDUVSF PG NJHSBUJPO UIBO EJTDSFUF DBUFHPSJDBM TZ
HFOFUJD DPNQBSBUJWF BQQSPBDIFT UP UIFTF DPOUJOVPVT NFI



UJPOT PG USBJUT UIBU SFUBJO TUSPOH QIZMPHFOFUJD TIHOBM
wJBDPOUJOVPVT USBJUDPNQBSBUJWFNFUIPET OVSBQQSPBDI
QFSTQFDUJWFTPOUIFDPNQMFYJUZPGNJHSBUPSZCFIBWJPS CV
QPSBM EBUB OPXBWBJMBCMF UISPVHIDPNNVOJUZTDJFODF EBU

.FUIPET

OVSJOUFOU XBTUP DSFBUFB TFSJFT PG tTJUF GIJEFMJUZt NFBT'
UJPOBMEBUBGPS/PSUI"NFSJDBO CIJSETQFDJFT BMPOH XJUI NF
NFOUBTTPDJBUFE XJUI NJHSBUPSZ CFIBWJPS TVDI BT EJTUBOL
CIJBTFTJO TBNQMJOH PCTFSWFS FGGPSU BOE HFPHSBQIZ XF G
(".T UPQSFEJDUTQFDJFTPDDVSSFODFBDSPTTTQBDF BOE UJN
GPSU 8FUIFOVTFEUIFTF QSFEJDUJPOT GSPNUIFTF (".T UP DBM
PONPOUIBOEZFBS UP RVBOUJGZTQBUJPUFNQPSBM NPWFNFOU

%»BUB DPMMFDUJPO BOE QSF QSPDFTTJOH

S8FVTFEF#IJSEPCTFSWBUJPOBMEBUB UIFF#JSE#BTJD %BUBTFU
%FDFNCFS GIJMUFSFE UP /PSUI"NFSJDBO TQFDJFT BT EFGJO
MPHJDBM 4PDJFUZDIFDISMETUF SLHFBWPISPWO "NFSIJDB JO UIJTDPO
SFGFSTUP

/IPSUI BOE $FOUSBM "NFSJDB GSPN UIF /PSUI 1PMF UP UIF CP\
BOE $PMPNCJB JODMVEJOH UIF BEKBDFOUJTMBOET VOEFS L
DMVEFE OBUJPOT UIF)BXBJJBO *TMBOET $MJQQFSUPO *TMI
*OEJFT JODMVEJOHUIF#BIBNB*TMBOET UIF(SFBUFS"OUJM|
XBSE*TMBOETJO UIF-FTTFS "OUJMMFT FOEJOH XJUI (SFOBE
EFODJB BOE 4BO "OESAT*TMBOETJO UIF (VMG PG .FYJDP

8F DIPTFUP MIJNJU PVS EBUBTFU UP /PSUI "NFSJDB UP NJOJNJI[F T
F#IJSE EBUB BT UIJT SFHIJPO IBT UIF NPTUDPOTJTUFOU PCTFSWI
4AVMMIWBO FUWPBWS UIF MPOHFTU UJNF QFSJPE *G UIF NBKPSJU
SFDPSEFE PVUTJEF PG /PSUI"NFSJDB UIF TQFDJFT XBT ESPQQF
JOUIF GPSN PG DIFDLMJTUT XI1JDI DPOUBJO B TVNNBSZ PG FJU|
WBUJPO PS UIF SFDPSE PG B CJSE XBUDIJOH USJQ S5IFTFDIFDL
BT EVSBUJPO PG PCTFSWBUJPOT EJTUBODF USBWFMFE BOE UIF
8F GIMUFSFEUIF F#JSEEBUBCBTFUPDIFDLMJTUT UIBU XFSF DP1
PCTFSWBUJPO UJNF BOE MFTT UIBO LNUSBWFMFE UP DBQUVSI
PVUJOHT

8FUIFOVTFEUIFTIrI KTSr3QBDLBHF UP DPOWFSU MBUJUVEF BOE
EBSEJ[FEIFYBHPOBM DFMMT SIERNPM#S3JFO SIJT TQBUJBM EJT
DSFUJ[BUJPOTUBOEBSEJ[FETBNQMJOHBSFBBOENBEFJUQPTT.



BVUPDPSSFMBUJPO UISPVHIJODMVTJPO PG HSPVQTPGIFYBHPO
WBUJPO XBTBTTJHOFE B VOJRVF JOEFY DPNCJOJOH DFMM ZFBS
EBUB XFSF4BNQMJOH &GGPSU %BUB 4&% XIJDIEFTDSJCFE IPX
TVCNJUUFEBUFBDIMPDBUJPO 5PFOTVSFUFNQPSBMDPOTJTUF
ZFBSTPGPCTFSWBUJPOT XFSFFYDMVEFE 5S5PQSFWFOUUIFNPEF
BMMZJOUSBDUBCMF GPS FYUSFNFMZDPNNPO TQFDJFT XF SBOE

PWFS PCTFSWBUJPOTUP SFDPSET XIJMFNBJOUBJOJOH
BDSPTTTQBDF BOE UJNF
5IFGJOBMEBUBTFUGPSBOBMZTJTJODMVEFE TQFDJFT SFQS

HSBUPSZ CFIBWJPST QSFTFOU JO /PSUI "NFSJDB O0VS SFGFSFOL
NJHSBUPSZDBUFHPSJFT&BIHFTPN$B MEXZBIFBNSE FUBMXIJIDI
DBUFHPSJ[FTTQFDJFTJOUP GPVS TUBUFT SFTJEFOUT EJSFDU.
HSBOUT EJTQFSTIJWFNJHSBOUT TIPSU JSSVQUJIJWFPS QBSUJB
%VF UP UIF MINJUFE OVNCFS PG GVMMZ OPNBEJD TQFDJFT JO /F
VOEFSSFQSFTFOUFE DPNQBSFE UP HMPCBM BWJBO EJWFSTJUZ
TFWFSBMOPO EJSFDUJPOBMBOEJSSVQUJIJWFNJHSBOUTUIBUDB
CFIBWJPS *OPVSGJOBMEBUBTFU XFSFUBJOFE EJSFDUJPOBM
OPNBEJD NJHSBOUT BOE SFTIEFOUT

AQFDJFT TQFDJGJD (".T

'PS FBDITQFDJFT XFGJUB (FOFSBMJ[FE "EEJUJWF .PEFM (". VT
JO 38PPE UP QSFEJDU TQFDJFT PDDVSSFODF QSPCBCJMJUZ V
XJUI QSPQPSUJPO PG DIFDLMJTUT XJUI B TQFDJFT PCTFSWFE B-
PGGFSUIFBCIMJUZUPDBQUVSFMJOFBS SFMBUJPOTIJQT CFUXF|
TNPPUIFE OPO MJOFBS JOUFSBDUJPOT XI1JDI DBO CF VTFGVM J
TVvDI BT PDDVSSFODF MBWPPEEF BOGEMN@PORQPPSUIPO PG DIFDLMJ
B GPDBM TQFDJFT GPS B HIWFO TJUF NPOUI BOE ZFBS XFSF XF
DIFDLMJTUT TVCNJUUFE

5IF(".NPEFMJODPSQPSBUFECPUITQBUJBMBOE UFNQPSBM DPN
TOMJOFT BDVSWFEQSFEJDUPS PSUFOTPST 8FJODMVEFE GJYF
TDBMFE UP UIF HFPHSBQIJD FYUFOU PG UIFTQFDJFT SBOHF VTJC
GVODUJPOT XIJDIXFSFDIPTFOCBTFEPOQSFMJINJOBSZBOBMZT
XJUIPVUPWFSGJUUJOH .POUIMZ QBUUFSOT XFSF NPEFMFE BT B
SFHSFTTIJPO TQMJOF XJUI CBTJT GVODUJPOT UP FOGPSDF BOC(
UXFFOTQBUJBM DPPSEJOBUFTBOE NPOUI XFSFUSFBUFEBT GJY
EJTUSJCVUJPOTTIJGUTFBTPOBMMZ 8F JODMVEFE SBOEPN FGGH
BDDPVOU GPS JOUFS BOOVBM WBSJBUJPO BOE PCTFSWFS IFUFS
FUFST XJUI BGBTU SFTUSJDUFE NBYJNVN MJLFMJIPPE rG3&.-r 5
SBNFUF&T WXBNVDI GMFYJCIJMJUZJO B GVODUJPO XBT OFFEFE U
XBT TFMFDUFE CBTFE PO QSFMJNJOBSZ SVOT BOE EJBHOPTUJD



XFSF OPUPWFSGJUUJOH EFUFSNJOFE CZ XIFO UIF FTUIJNBUFE E
NBYJNVN WBMVFBOEUIFBTTPDJBUFBRPBWBMVFJT TIJHOJGJDBOL

&OUSPQZNFBTVSFTBOE TVNNBSZTUBUJTUJDT

8F RVBOUJGJFE TQBUJPUFNQPSBM QBUUFSOT GSPN PVS (".T VTJ
MBUFEBUUISFFTDBMFTwWGPS FBDINPOUI FBDIZFBSBOE UPUBM
41 BOOPOrT FOUSPQZ QSPWIJEFTB NFBTVSFPG VOQSFEJDUBCJIMJ
UsJCVUJPO 'PS FYBNQMF B TQFDJFT UIBU IBT FRVBM QSPCBC.
NPOUI PS ZFBS BDSPTT BMM JUT MPDBMJUJFT XPVME IBWF FYUS
TQFDJFTIJHIMZ DPODFOUSBUFE XJUIIJHI QSPCBCJMJUZ CVU MI
BOE PS ZFBS XPVME IBWF MPX FOUSPQZ 8F FYQFDUFE PCMJHBL
IBWF MPX FOUSPQZ XJUIJO NPOUIT XIFSFBT SFTJEFOUT NBZ IBW
BUBMMUJNFT 'VSUIFSNPSF JSSVQUJWF PS OPNBEJD TQFDJFT
NFBTVSFT PG FOUSPQZBDSPTT ZFBST

'PS FBDITQFDJFT XF GJSTU FYUSBDUpr EG@PNEUIDFUF EBDIPTBNE DM J
MBUFE FHUSPQZ

X
H = (B MERH)

#FGPSFDBMDVMBUJOHFOUSPQZ XFOPSNBMJ[FEUIFQSFEJDUFE
UpP

pOPSNBIQIi)[EE%

j=1

51 JT FOTVSFE UIBU UIF FQUSPQZ WBMVFT SFQSFTFOU UIF SFMBL
QFOEFOUPGJUT PWFSBMMFQ[S]F)\/SEMBB'DH:OMH'FBIH:TVN PGUIFGPDI
QSFEJDUFE QSPCBCIMOBIAPRESIRPISBMMPIOUTDPOTIJEFSFEJO
bvMBUJPO FH BMMMPDBUJPOT XJUIJOBTQFDJGJD NPOUI 'P
TFQBSBUF FOUSPQZ WBMVFT GPS FBDI NPOUI +BO %FD BDSPTT
XFTFUBMMQSFEJDUJPO EBUBUP UIBUNPOUIBOEHFOFSBUFE Q¢
FRVBM TBNQMJOH FGGPSU BDSPTTIFYFT JO UIF HFPHSBQIJD SB(
FOUSPQZWBMVF SFQSFTFOUTUIFQSFEJDUBCIMIJUZPGBTQFDJI
WBMVFTJOEJDBUJOH NPSF XJEFTQSFBEPSVOQSFEJDUBCMF EJT
UIFJS SBOHF BOE MPXFS WBMVFT JOEJDBUFE NPSF DPODFOUSB
'FBSMZFOUSPQZXBTDBMDVMBUFETFQBSBUFMZ GPS FBDIVOJRYV
'‘PS FBDI ZFBS XF GIMUFSFE UIF EBUB UP JODMVEF POMZ PCTEFS
FSBUFE QSFEJDUFE QSPCBCJMJUJFT BDSPTT BMM MPDBUJPOT B
TBNQMIJOHFGGPSUBDSPTTIFYFTJOUIFHFPHSBQIJD SBOHF 51J
JOBTQFDJFTrZFBSMZ EJTUSJCVUJPOT 5PUBM FOUSPQZ XBT DBNM



MPDBUJPOT NPOUITBOE ZFBST QSPWJEJOH B TJOHMF NFBTVSF
QSPCBCIMJUZBDSPTTBTQFDJFTr PWFSBMM EJTUSJCVUJPO

'SPNUIFTFFOUSPQZNFBTVSFTXFEFSIWFETVNNBSZTUBUJTUJD
TQFDIJFTr NPWENFOU QBUUFSOT 'PSNPOUIBOEZFBS FOUSPQZ X
TUBOEBSE EFWJBUJPO TE BT XFMM BT TUBUJTUJDBM TVNNBSJ
EFWIJBUJPO BWFSBHFBCTPMVUF EFWJBUJPO GSPNUIFNFBO ."Y%
FODF CFUXFFO UIBOE UIQFSDFOUJMFT *23 BOE UIFDPFGG.
EFWIJBUJPO EJWJEFECZNFBO FJUIFSBDSPTTNPOUITPS ZFBST
DVMBUFE UIFDIBOHFJO FOUSPQZ GSPN POFZFBS UP UIF OFYU B
DBQUVSFBOOVBM GJEFMJUZ UPB TQFDJFTr EJTUSJCVUJPO )JH
EJTUSJCVUIJPOCFUXFFOZFBST XIJMFMPXFSWBMVFTTVHHFTU N
"GUFS DBMDVMBUJOH FOUSPQZ BOE TVNNBSZ TUBUJTUJDT XF G
TQFDJFT XJUIBU MFBTU PCTFSWBUJPOT PWFS UIF VN
NJOFECZ MPPLJOHBUUIF (".TGPSTQFDJFT XJUIMPXPCTFSWBU
QPPSNPEFMQFSGPSNBODF S5IJTFTQFDIJBMMZBGGFDUFETQFDJ
CVvVUPDDVSJO QMBDFT XJUI MIJINJUFE PSFSSBUJD TBNQMJOH TV
PVSEBUBTFUGSPNBQQSPYIJNBUFMZ TQFDJFTUP TQFDJFT

SBOEPN'PSFTUPO FOUSPQZNFUSJDT

SP TFF XIFUIFS PVS FOUSPQZ NFBTVSFT DPVME SF DBQUVSF UIF |
CFIBWJPSTBTUIFZFYJTUFEJO UIFPSJHJOBM EBUB TFU XF USB
QBDLBHF rSBOERPMNBXBOBHBIFOFSUP DMBTTJGZ TQFDJFT JOUP PO
CFIBWJPST EJSFDUJPOBMPS EJTQFSTIJWF NJHSBOU SFTJEFOU
NFBTVSFT 8FUIFOQMPUUFEUIFJIJNQPSUBODFPGFBDIJOEJWJE)
GJDBUJPO EFDJTJPO BOE SFDPSEFEPWFSBMM TUBUJTUJDT GPS

7TBSIBCMFJINQPSUBODF XBTBTTFTTFEVTIJOHUIFNFBOEFDSFBTF
NFBO BDDVSBDZ CPUIPG XIJDINFBTVSFIPXNVDIFBDIWBSJBCM
uJpoOoOBDDVSBDZ 51 JTBMMPXFEVTUPJEFOUJGZ XIJDIFOUSPQZ N
GPSEJTUJOHVJTIJOHCFUXFFOUSBEJUJPOBM NJHSBUPSZ DBUF

1SJODJQBM $PNQPOFOU "OBMZTJT 1%"

SPBTTFTTUIF PWFSMBQ CFUXFFO PVS TQBUJPUFNQPSBM tUSBJL
PGNIJHSBUJPO XFQFSGPSNFEBQSJODJQBMDPNQPOFOUBOBMZ
EFSIWFE FOUSPQZ NFBTVSFT BOE TVNNBSZ TUBUJTUJDT S5IFTF
WBSJBUJPO JO UIFTF USBJUT BT TFQBSBUF GSPN UIF QIZMPHFC
ZFBSMZ BOE UPUBM FOUSPQZ SBX FOUSPQZ NFBTVSFT BOE TV
BUJPO TDBMJOH BOE DFOUFSJOH UIFN 8F UIFO QFSGPSNFE B T
VTIJOHUIF3 GVODUJPOrQSDPNQr 3 DPSFUFBN BOE GPVOE UIF N
BT XFMMBTUIFUPUBM WBSJBODF



11ZMPHFOFUJDBMMZ "MJHOFE $PNQPOFOU "OBMZ

5SBJUT XJUI QIZMPHFOFUJD TIHOBM BT EFGJOFE SFMBUJWF UP
MBSMZ MJLFMZ UP CF FWPMVUJPOBSJMZ NFBOJOHGVM 5I1JTJT C
FWPMVUJPOBSZEJTUBODFTBOE UIFSFGPSFNBZCFNPSF MJLFM:
JOUIFVOEFSMZJOH USBJUTQBDF 5P DPOTUSVDU USBJUT UIBU N
PVS DPMMFDUJPO PG NJHSBUPSZ NFUSJDT BOE TVNNBSZ TUBUJ
BMJHOFE DPNQPOFOU BOBWAHMNMAWS BAES"EBNoIF BOBMZTJT UBLF
NVMUJWBSJBUF OVNFSJDBM EBUBBOE GJOETBO PSEJOBUJPO Ul
AVDDFTTIJWF BYFT PG B 1"$" BOBMZTJT DBQUVSF PSUIPHPOBM BY
usBJuUTQ@BDF VOUJM BMM NVMUJWBSJBUF QIZMPHFOFUJD TJHO/|
JTBOBMPHPVTUPTUBOEBSE1%$" CVUJOTUFBEPGPSEJOBUJOH U
PGUIFWBSJBODFFYQMBJOFE JUPSEJOBUFTUIFTF PSUIPHPOBI
HFOFUJD TIHOBM FYQMBJOFE 51JTJT SFMFWBOU UP PVS BOBMZ"
NBZ TINQMZ CF OPJTZ EBUB UIBUJT VOMJLFMZ UP CF FWPMVUJP
XIMMJEFOUJGZTIJHOBMJO UIFEBUBUIBUJT IJHIMZVOMIJLFMZ U

8F JODMVEFENJHSBUPSZEJTUBODF XJUISFTIJE®RUGPVBWILOEM E

BOEBMM FOUSPQZ WBSJBCMFT NPOUIMZ ZFBSMZ FOUSPQ
TVNNBSZ TUBUJTUJDT PG FOUSPQZ WBSJBCMFT "MM WBSJBCMF
BOBMZTJT

8F PCUBJOFE BDPNQSFIFOTIJWF QIZMPHFOZ PG /PSUI"NFSJDBO (
TQFDIJFTDWMBWITI FUBMPS TQFDJFT XJUINVMUJQMF TVCTQFDJF™
XFVTFEUIFTVCTQFDJFTDPSSFTQPOEJOH UP /PSUI"NFSJDBO QF

8F FYUSBDUFE UIF GJSTUUISFF 1"$" DPNQPOFOUT XIJDI SFQSFT
HFOFUJDBMMZ TUSVDUVSFE WBSJBUJPO JO NPWFNFOU QBUUFSC
DVMBUFE QIZMPHFOFUJD TJXIUBN MTI@QIAMBRFMTGVODUJPO JO U|
QBDLBHHWFMM 1BHFMYABTVSFT UIF EFHSFF UP XIJDI USBJU WB.
QIZMPHFOFUJD SFMB UGREDFHID XUFSFOP QIZMPHFOFUJD TIHOBM
JOHJOEFQFOEFOUMZ PG QIZNMPHFODEUBDBESBIJU FWPMVUJPO QFS
FYQFDUBUJPOTVOEFS #SPXOJBO NPUJPO SFMBUFE TQFDJFT IBV
PVS 1"$" BOBMZTJT XF DBMDVMBUFE UIF QIZMPHFOFUJD TJIHOBM
BHSPVQPG WBSJBCMFT BOE WBSJBCMFT PO UIFJS PXO 8F UIFC
DPNQPOFOU MPBEJOH &BDIRWPRNRPEEDOIABOIWBERVIWBMFOU UP E
BuUGPVOEJO1$"T XIJDIXBTVTFEUPRVBOUJGZUIFBMJHONFOU (
OFOUBOEUIFQIZMPHFOZ QSPWJEJOHBNFBTVSFPGQIZMPHFOF
$PMMZFS BOE "EBNT

"GUFS QMPUUJOH TQFDJFT JO UIJT 1"$" TQBDF XF QFSGPSNFE B
TQFDJGJIJD WJTVBMJ[BUJPOT JEFOUJGZJOH FYBNQMFT PG WBSZ
HSPVQT 8F WJTVBMJ[FE TQFDJFT QPTJUJPOT BMPOH UIF DPNQ
MPHFOZ BOE BMTP TFMFDUFE SFQSFTFOUBUJWF TQFDJFT BU Ul
EFUBIJMFE NPWFNFOUQBUUFSOWJTVBMJ[BUJPO 8FBMTP VTFE B



DPNQPOFOUBYFTGSPNUIF1"$" UPCFBCMFUPTQPUSFMBUJPOT
#BTFEPOUIJTWJTVBMJ[BUJPO XFUPPLUXPSFTVMUJOHDPNQPC
UIF 1"$" SFTVMUT BOE SFDPOTUSVDUFE UIFJS FWPMVUJPOBSZ IJ
DMVEJOH TQFDJFT QSVOFEGSPNUIFF#JSEUBYPOPNZUSFF \
QIPTOQBDFrGSPNUIFQBDBBWFMMZYIBFNBOBMZTIT TIPXT UIF OVN
USBOTJUJPOTBDSPTTBTQBDFPWFS UIFQIZMPHFOZ NBLJOH JU
FWPMVUJPOBSZQBUITUISPVHIUSBJUTQBDF

"MMTUBUJTUJDBM BOBMZTFT XFSFQFSGPSNFEJO3WFSTJPO
BCMHBUIVC DPN OCPOF NBDSPGJEFMJUZ

SFTVMUT

%P NPOUIMZBOEZFBSMZFOUSPQZTVHHFTUBEJN

.PTUTQFDJFT DMBTTJGJFE BT SFTJEFOUT FYIJCJUFE MPX DPFG!
NPOUIMZ BOE ZFBSMZ FOUSPQZ JOEJDBUJOH TUBCMF TQBUJBM
BOEBDSPTT ZFBST *ODPOUSBTU EJSFDUJPOBM NJHSBOUT EJT
BUJPO CVUBMTP MPXFS ZFBSMZ FOUSPQZ WBSJBUJPO SFGMFDL
NFOUT JO MJOF XJUI PVS DPODFQUVBM QSFEJDUJPOT PG TJUF G
QJFEBOJOUFSNFEJBUF QPTJUJPO XJUITPNF TIPXJOH IJHIFS ZF
HFTUJOH UIBU UIFJS PDDVSSFODF EFQFOET NPSF PO UIF TQFDJ¢
TFBTPOBM QBUUFSOTBMPOF

$BOPVSOFXDPOUJOVPVTNFUSJDTSFDPWFSLOP
EPN'PSFTU

8F GPVOEUIBUPVS SBOEPNGPSFTUNPEFM XBTBCMFUPTVDDFTT
UJPOBM NJHSBUPSZ DBUFHPSJFT VTIJOHPVS FOUSPQZ NFUSJDT .

$* '‘'PS EJSFDUJPOBM NJHSBOUT UIF NPTU JNQPS
NFBO DIBOHF JO ZFBSMZ FOUSPQZ B NFBTVSF PG JOUFS BOOVB
EBSE EFWJIJBUJPO PG ZFBSMZ FOUSPQZ BOEJOUFS RVBSUJMF SB
DMBTT TIPXFEHPPEDMBTTJGJDBUJPO QFSGPSNBODF XJUIBTFO
PG 'PS SFTIJEFOUT NFBO DIBOHFJO ZFBSMZ FOUSPQZ GPMN
VBSZ FOUSPQZ XFSFUIFLFZ QSFEJDUJOH WBSJBCMFT 5I1JT DMB
DBUJPO QFSGPSNBODF XJUIBTFOTJUJWJUZ PG BOETQFDJG
IPX FBDI DMBTTrT EFDJTIJPO XBT NBEF BDSPTT WBSJBCMFTJT TF
'JHVSF

SIF NPEFM TUSVHHMFE XJUI EJTQFSTIWF NJHSBOUT BOE OPNBE.
DMBTTJGZ BOZ PG UIFTF DBTFT EFTQJUF IBWJOH MPX NJTDMBTT
UIFTFHSPVQT TQFDJGJDJUZPG GPSEJTQFSTIWFNJHSBOUT
SIJTEJGGIJDVMUZ MILFMZ TUFENT GSPNUIF SFMBUJWFMZ TNBMM



PG TQFDJFT XFSF EJTQFSTIWF NJHSBOUT BOE OPNBEJD
TIPXFE UIBU NJTDMBTTJGJDBUJPOT UZQJDBMMZ PDDVSSFE CFU
HSBOUT EJSFDUJPOBM NJHSBOUT XFSF NPTU PGUFO NJTDMBT1
SFTIJEFOUT BT EJSFDUJPOBM NJHSBOUT DBTFT

%P PVSDPOUJOVPVT NFUSJDT GJOEOFXBYFTPG

5/F GJSTUQSJODJQBM DPNQPOFOUDBQUVSFE PG UIF WBSJB«
UJPOBM NJHSBOUTGSPNSFTJEFOUT XIJMFUIFTFDPOEDPNQPO
BEEJUJPOBM TUSVDUVSF XJUIJO UIFTF HSPVQT TFQBSBUJOH T}
EJSFDUJPOBM NJHSBOUT GSPN PUIFSTUIBU IBEIJHIFS1$ TDPSF

SIFGJSTUDPNQPOFOU XBTQSJIJNBSIMZQPTJUJWFMZ MPBEFE CZ |
DIBOHFTBDSPTT ZFBST BT XFMM BT UIF NFBOBCTPMVUF EFWJB!
SIFTFTUBUJTUJDT SFQSFTFOUWBSJBCIJMJUZJO ZFBSMZ FOUSPC
WIJEVBMNPOUIFOUSPQZTDPSFT TQFDJGIJDBMMZ"QSJIJM ODUPCF
SIFTFDPOEDPNQPOFOU XBTQPTIJUIJWFMZ MPBEFECZUIF NFBO F
EFWJBUJPO BOE XJOUFS FOUSPQZTDPSFT 'JHVSF

1"$"JEFOUJGJFTQIZMPHFOFUJDBMMZ TUSVDUVSI
NFOU

OVS SFTVMUT TIPX UIBU PVS NPWFNFOU USBJUT IBWF B DPNQMF)
DBUFHPSJFTHIWFOBMJHONFOU XJUIUIFQIZMPHFOZ 5IFGJSTU
DPNCJOBUJPOTPGWBSIJBCMFTUIBUIBEUIFNPTUQIZMPHFOFUJCL
$PMMZFS BOE "EBXJUI FBDI BYJTRBWBREE®IDJFOU XIJDI RVBOUJ
WBSJBODF XJUIUIF QIZMPHFOZ

5| FGIJSTUDPNQPOFOU $PNQ 3XBTQSJNBSJMZ MPBEFE CZNFBC
JOZFBSMZ FOUSPQZBOE XJOUFS NPOUI FOQBSP OZTWSEBNDV.B D H J BINIS
UIJT DPNQPOFOU TIPXFE MJUUMF ZFBS UP ZFBS DIBOHF BOE NJO
UIPTF SBOLJOH MPX FYIJCJUFE QSPOPVODFE TFBTPOBM QBUUF:
HSBOUT MJLF "M E F & N\QAERWDBI ¥ 8BMOEPAIVON MoIFMJIDIPOZY PSZ[JWP ¢
SIF NFBO DIBOHF JO ZFBSMZ FOUSPQZ TFFENT UP DBQUVSF UIF HF
GJEFMJUZ XIFSFBIJHIFSWBMVFJOEJDBUFTB MBSHFS BWFSBHF
5IJT DPNQPOFOU XBTBMTP MPBEFE OFHBUJWFMZ CZ UIF JOUFS F
DIBOHFT BOEQPTJUIJWFMZ MPBEFECZNJHSBUPSZEJTUBODFWT!
TI1JQ MPOHFSEJTUBODFTQFDJFTIBE MPXFS $PNQ WBMVFT

5|F TFDPOEDPNQPOFOU $PNQ 37XBTMPBEFECZNJHSBUPSZEJ
DPFGGJDJFOUPG ZFBSMZ FOUSPQZDIBOHF BOETQSJOH NPOUI I
FTUJO $PNQ TIPX MJUUMF UP OP TFBTPOBM WBSJBUJPO DPOTJ
TPMJE MJOFT 'JBYSBMM DPEFE BT SFTJEFOUT BOE IBWF TINJM
ZFBS FOUSPQZ 5IF MPXFTU SBOLJOHTQFDJFTBMMBSF EJSFDUJ



BOEPOFMPOH EJTUBODFQBTTFSJOFNJHSBOU S5IFTFTQFDJFT B
UBODFT MFBEJOH UIFN UP IBWF B OFHBUJWF $PNQ TDPSF 5IFZ
DIBOHFJO ZFBSMZ FOUSPQZ QBUUFSOT

5|F UIJSE DPNQPOF®Y $PNQ XBT BTTPDJBUFE XJUI WBSJB(
CPUINPOUIMZ BOE ZFBSMZ FOUSPQZ 51JT DPNQPOFOU EJTUJOH
TFBTPOBM NJHSBOUT XJUI QSFEJDUBCMF QBUUFSOTBOE TQFDJI
‘JHVSF *U XBT OFHBUJWFMZ MPBEFE CZ TUBOEBSE EFWJBUJPC
BOEUIFNFBO PG ZFBSMZ FOUSPQZDIBOHFT $PNQ IBTBNVDITN
XJUIUIF QIZMPHFOZCVUBIJHIFS QIZMPHFOFUJD TJHOBM UIBO $F
BMSFBEZ DBQUVSFT UIF NBKPSJUZ PG BMJHONFOU CFUXFFO UIF
NJHIUCF FWFO NPSFDPOTUSBJOFEUPUIFQIZMPHFOZ

8IFOBOBMZ[FECZJUTFMG NJHSBUPSZEJTUBODF XJUI SFTJEFC
EJTUB®UGBPVS FUBNBT BPG TVHHFTUJOH JUWFSZDMPTFMZ C
MPHFOZ "T EPFT NFBO DIBOHF JO ZFBBOE ORI BORDEBSE EFWJE
PGDIBOHFTJO ZFBSMZ FORIFPIZFGGJDJFOU PG WBSJBUJPO GPS
FOUSPQZ EPFT OPU GPMMPX UIF BFZAQBHFCAJOH QBSU PG $PNQ
MPBEJOH

%JTDVTTJPO

OWFSBMM PVS BOBMZTFT TVHHFTU UIBU DPOUJOVPVT NFBTVSF
EBUB BSF BCMF UP FGGFDUJWFMZ DBQUVSF LFZ BTQFDUT PG NJ
EJNFOTIJPOBMJUZ SFEVDUJPO BQQSPBDIFT TVDI BT B QSJODJQI
BOESBOEPNGPSFTUDMBTTJGJDBUJPO XFXFSFBCMFUPEJG
BDDPSEJOH UP NJHSBUPSZ DBUFHPSJFT Vv FTQFDJBMMZ TFQBSB
HSBOUT 51JT WBMJEBUJPO PG UIF F#JSE EBUB TIPXT UIBU PVS
LOPXOBTQFDUTPGNJHSBUJPO BMJHOJOH XJUINFUSJDT MJLF N
DBUFHPSJFT )PXFWFS UIFTFJOJUJBM BOBMZTFT IJHIMJHIU DP
PWFSMBQ CFUXFFO NJHSBUPSZ DBUFHPEBUFOH'IPWFNFOU CBTFE
UIBUBSFPCTDVSFECZEJTDSFUJ[JOHNPWFNFOU 'VSUIFS UIFTH
wWBSJBUJPOJOPVSEBUBBOEEPOrUOFDFTTBSIMZEJTUJOHVJITI
JDBM WBSJBUJPO MJLF SBOHF TJ[FPS FOWJSPONFOUBM OPJTF

SPTQFDJGIJDBMMZIJTPMBUF BOE JOUFSQSFU UIFTF FWPMVUJPOI
BQIZMPHFOZ HVJEFE EJNFOTJPOBMJUZ SFEVDUJPO BQQSPBDI >
DPNQPOFOUBOBMZTJT 1"$" 51JTBQQSPBDIJTVTFGVMBTJUGJC
NFOUNFUSJDT UIBUBSFBMJHOFE XJUIUIF QIZMPHFOZ IJHIMJHI
SFGMFDU TIBSFE FWPMVUJPOBSZIJTUPSZ OVS SFTVMUJOH DP N(
MVUJPOBSIJMZNFBOJOHGVMSFQSFTFOUBUJPOPGNPWFNFOU 5]
SBUF NJHSBUPSZ CFIBWJPST GSPNBHBO-IMPNM BFISS FWMNVEBM JOUFS QSF
CJOBUJPOT PG NPWFNFOU WBSJBUJPO UIBU DPSSFTQPOE UP ZFI



BOEHFOFSBMTFBTPOBMJUZ .BQQJOHUIFTF1"$"DPNQPOFOUTCI
BDMFBS FWPMVUJPOBSZtBSDIJUFDUVSFNRBNJBGBMIPOIJTHNSH
BTDBGGPMECVJMUPO FWPMVUJPOBSZIJTUPSZ XIJDIDBOCFVT
PG NJHSBUPSZTUSBUFHJFT NBZIBWF FNFSHFE

*UIBTCFFOTVHHFTUFEUIBUNJHSBUPSZCFIBWJPSJT OPUBTJOI
JOEFQFOEFOU DPNQPOFOUT TVDIBT NJHSBUPSZ SFTUMFTTOFT
PXO FWPMVUJPOBSIOIJTUPSBNF PG UIFTF DPNQPOFOUT MJLF NJI
MFTTOFTT TFFNUP CF FYUSFNFMZ)SFAVTQIAHO T BWE WBBZMELUJIC B
TIOHMF TQ¥MJEP FUBMOO UIF PUIFS IBOE NPSQIPMPHJDBM BEB
IBOE XJOH JOEFYJO CJSET BSFDPSSFMBUFE XJUINJHSBUPSZD
QIZMPHFOZ JOEJDBUJOHUIFDIBOHFTBSFFJUIFSB MPOH UFSN !
HSBUJPOBSE FUBMOVS SFTVMUJOH DPNQPOFOU NPWFNFOU USB
CFUUFS GSBNFXPSL GPS FYBNJOJOH UIFTFJTTVFT QSPWJEJOH
EJTFOUBOHMF DBVTFT BOE DPOTFRVFODFT BDSPTT UIF DPOUJO
1"$" SFTVMUT TVQQPSU UIF NVMUJ DPNQPOFOU QFSTQFDUJWF P
NPWFNFOU WBSJBUJPO FBDI XJUIEJGGFSJOHBNPVOUT PG BMJF
HFTUUIBUTPNFBTQFDUTPGNJHSBUJPONBZCFEFFQMZDPOTEFS\
SFQSFTFOUNPSFGMFYJCMFCFIBWJPSBM NPEJGJDBUJPOT $PN

SIFEIJWFSTJUZ PG DPNQPOFOU USBJUTr FWPMVUJPOBSZ IJTUPS.
TJGJDBUJPOT BSF OPUBMXBZT FYQFDUFEIOR IBWB QUANDPMF®ZF U .
DMPTFMZSFMBUFETQFDJFTPGUFOGBMMJMBEBEUBS FEMBMJ NJH S
BOEXIFOUIFZTIBSFBNJHSBUPSZCFIBWIJPSBMTUBUFJUJTOPUC
CFIBWIJPSTBSFIPNPMPHPVT *G GPSJOTUBODF BTUBUF MJLF O
UJPO EPFT OPU IBWF UIF TBNF CBTJT BDSPTT UIF QIZMPHFOZwJ |
JUVQ IBWFJOEFQFOEFOU FWPMVUJPOBSZ IJTUPSJFTWUIFSF NB.:
TIHOBM BT UIFSFJT QIZMPHFOFUJD TIHOBM GSPN TIJNJMBS FOW
uBYBCPUIPDDVSSJOHJOUIF4JFSSB .BESF .PVOUBJOT BU B TJN.
NPWFNFOUCFIBWIJPS NBZOPUCFBEFFQMZDPOTFSWFEUSBJU C\
FIJUIFS QSFEJDUBCMF PS VOQSFEJDUBIBNWWFPOWIEPBNEGBUBM®JIE

SIFSFNBZCFBXBZUPQFSGFDUMZDPSSFMBUF FOWJSPONFO
CFIBWIJPSUPHFUBDMVTUFSJOHPGtSFBMtEJTDSFUF CFIBWJPS
TFBTPOBMNJHSBUJPOBOEGBDVMUBUJWF NPWFNFOUT )PXFWFS
UIFJOUFSQMBZ CFUXFFO NPTU QIZMPHFOFUJDBMMZ DPOTFSWFI
WBSJBCMFDPNQPOFOUT $PNQ $PNQ NJIJHIUCFBTJNJMBSMZYV
UIF BSDIJUFDUVSF PG NJHSBUJIPOPURE®REPVT UIBU EJSFDUJPO"
QPOFOUT SFQSFTFOU tTJUF GJEFMJUZtBTEFTDSJCFE CZ8JOHF.
SFQSFTFOUBOBYJT UIBU TQMJUT TQFDJFT UIBU NJHIU PUIFSXJ
TFBTPOBM CFIBWJPS "JHW®ORHIFS FU BM

5|FEJTUJODU SFMBUJPOTIJQ CFUXFFO $PNQPOFOU MBSHFMZS
UFODZ BOE $PNQPOFOU SFQSFTFOUJOHTFBTPOBMJUZ SFWFB
UFEBHBJOTU FBDI PUIFSP RNHYBFDIUMZ WITVBMJI[FIPX UIJT TUS"



MBUFE UP FWPMVUJPOBSZ QBUIXBZT XFSFDPOTUSVDUFE UIF KP
BOE $PNQ BDSPTTUIFQIZMPHFOZ XJUIB QIZMPNPSQIRIRPBDF BO
UPPMTr QBBFMBHFM 51JT NFUIPE QMPUT UIF USBKFDUPSJFT MJOF
DFTUSBM OPEFTUP UJQT UISPVHIUIJT$PNQ $PNQ USBJUTQBD
FTUSFHJPO PG USBOTJUJPOTV XIFSFMJOFBHFTDSPTT CFUXFFO
JEFOUT BOE EJSFDUJPOBM NJHSBOUT OFBS $PNQ BOE $PNQ
USBOTJUJPOTEJSFDUMZ MJOL UIF FEHFTPG UIFUSBJU TQBDF J
UXFFOIJHIMZWBSJBCMF SFTJEFOUTUPIJHIMZWBSJBCMF NJHSB
5IFTF SFTVMUT TVHHFTUUIFNBKPSJUZPG T TIJGUT CFUXFFOUIF S
QMBDF JO UIFIJHIFS TJUF GJEFMJUZ SFHIJPO PG TUBUF TQBDF

OVS SFTVMUT TVHHFTU NJHSBUJPO JT B NVMUJ EJNFOTJPOBM U
BTQBDF JO XIJDIWBSJPVT DPNCJOBUJPOT PG NPWFNFOU EJTUBH
USPQZDIBOHF BOETFBTPOBM NPWFNFOU QBUUFSOTDSFBUF Vi
NVMUJ EJNFOTJPOBMJUZ IFMQT FYQMBJO UIFBNCJHVJUZ XFPCT
uJPOT 5IFSFDPVMECFGPSJOTUBODF BSFHIJPOPGTQBDF MJLI
BMPOH $PNQ UIBUJTFTTFOUJBMMZ B SFTJEFOU TQBDF BOE UIF
SFDUJPOBM NJHSBOUT 5IFSF BSF TUJMM TPNF sJSFDUJPOBI
X1IJDI'JT NPTUMZ PDDVQJFE CZ SFTABBOUFE'3RESHBEBCHEIVT QJID
UVTBWF NVDI PG UIFJS SBOHF BT B SFTJEFOU JO .FYJDP BOE BSIH
4UBU#FHBSCFS FU BM5IFZ BSF DPEFE BT B NJHSBOU CVU UIFZ JOE
UIF SFTJEFOU EJSFDUJPOBM NJYFE TQBDF PG SFEGSFPAE GPMKQT
-PYJB DVSWDPEFESHST B EJSFDUJPOBM NJHSBOU CVU XJUI LOPX:
,PFOJH BOE ,OPQBMTP PDDVST JO UIJT TQBDF 5P GVSUIFS FYE
TIJQ XF DPOEVDUFE B OFBSFTU OFJHICPS BOBMZTJT PG PVS 1"
XJUI'TINIMBS NPWFNFOU QBUUFSOT 4JNJMBSJUZ XBT CBTFE PC
UISFF 1"$" DPNQPOFOUT SFHBSEMFTT PG UBYPOPNJD SFMBUJP!
UJPOT 8FBQQMJIJFEUIJTNFUIPEUP GJOE OFYHBOPSSVRIGPHESBP T
XBT GPVOEJO UIF MPXsTJUF GJEFMJUZt TFDUJPO PG 1"$" TDPSF"-
$SPTTCIMM XFSF UIF $BFOPR BB BMREFORIBRHMIMB DISZTBFUPT
BFTUFSO (BBWIT PDDJEFCSBORAEBEMWMI BSHFBOBUMBVDPVT XJOHF
(VMMBSVT HMBVDMIMDPGMUIFTF TQFDJFT IBWF TINJMBS WBMVFT F
QSPYIJNBUFMZ $PNQPOFOU BOE $PNQPOFOU
EJGGFSFODFTJOUBYPOPNJDHSPVQBOEMJGF IJTUPSZ )PSOFE-
UFS TJUF GFEBENIPOZU BBOE IBWF QPQVMBUJPOT UIBU NJHSBUF
BSF SFTHHBOW® O (PMEFO &BHMFT TIBSFB TJNJMBS NJHSBUPSZ
-BSLT XJUIZFBS SPVOEQPQVMBUJPOTJO TPNF SFHJPOT UIF 8F
XIFSFUIFZ TFBTPOBBMMMDP®HRBYVBMEFTUFSO (VMMT DPEFE BT EJT
NJHSBOUT IBWF IJHI CSFFEUVIHSPUUR BOEFRIOAMIUIBWF QPQVMB
UJPOT UIBU NJHSBUF MPDBMMZ 4JNJMBSMZ (MBVDPVT XJOHFE
DPNQMFUF NJHSBOUT 51JTDMVTUFSJOH SFWFBMT UIFSFBSF NB
XJTF sJSSFHVMBSt NJHSBOU wXIFUIFS TFBCJSE SBQUPS PS TFFI
NBZCFNVMUJQMF QBUIXBZT UP MPX TJUF GJEFMJUZ CFIBWJPS



PVT QIZMPHFOFUJDBMMZ BXBSFNFUSJDTDBOGJOETQFDJFT XJI
UIBUXPVMEPUIFSXJTFCFPCTDVSFEJOEJTDSFUJ[FETUBUFTQB
UJBM GSBNFXPSLGPS VOEFSTUBOEJOHUIF FWPMVUJPOBSZIJTU
CFIBWJPST

SIFBQQSPBDIQSFTFOUFEIFSF XBTHFOFSBMMZ TVDDFTTGVM JO
FWPMVUJPOBSIMZJOGPSNBUJWFNFBTVSFT 0VSJOJUJBMWBMJ
DBQUVSFLOPXOWBSJBUJPO XIJDIPGUFOHVJEFEEJTDSFUF DMB
BMTP EFNPOTUSBUF BNCJHVJUJFT JOIFSFOUJO UIFTF USBEJUJPF
UPJTPMBUF QIZMPHFOFUJDBMMZ TUSVDUVSFE DPNQPOFOU BYF
NVMUJ EIJNFOTJPOBM rXFEHFrBSDIJUFDUVSFVOEFSMZJOHUIF F

$PODMVTJIPO

OVSSFTVMUT TVHHFTUUIBUJUJTGFBTIJCMFUPVTFDPNNVOJUZ"™
PG QIZMPHFOFUJDBMMZ SFMFWBOU NPWFNFOU USBJUT 1"$"BYF
NVMUJ EJNFOTJPOBM BOE TUSVDUVSFE BSDIJUFDUVSF VOEFSM.
BYJT SFQSFTFOUTFBTPOBMJUZ BOE NJHSBUPSZ EJTUBODF BT X
CIJSETQFDJFTr SBOHF OVS NFUSJDT EFNPOTUSBUF UIF JOBEFR\
UJPOBMEJTDSFUJ[BUJPOT PG NJHSBUJPO BOE QSPWJEF B XBZ |
FWPMVUJPOBSIMZ VTFGVM NFBTVSFNFOUT PG NJHSBUJPO *NQI
MJLF UIFTFJT B SFQFBUBCMF BOBMZTJT OUIFS SFTFBSDIFST DF
UBLJOH F#JSE PCTFSWBUJPOT GPS BOFXTFUPG ZFBST PS B OFX
CFFTQFDIJBMMZ VTFGVM BT DPNNVOJUZ TDJFODF EBUBCBTFT H
HSBQIJD DPWFSBHF NBLJOHDPOUJOVPVT NFUSJDT TVDIBT UIF |
BDDVSBUF S5IF HFOFSBMMZ JODSFBTJOH HFPHSBQIJD DPWFSBH
NPSFEJWFSTF NPWFNFOUCFIBWJPSTUIBO /PSUI"NFSJDB BWBJWN
"SIJEBSFBTPG"VTUSBMJBIBWF B OVNCFSPGTQFDJFTUIBU BSFC
BOEPUIFS GMVDUVBUJOHPOFAP B SBPFVTF UP UIF DVSSFOU CSFBEU
TBNQMJIJOH UIFTFUZQFT PG QBUUFSOT NBZDVSSFOUMZ CF NPSF
CFQPTTIJCMF UP GJOETPNFTIJHOBM GPS UIFTF NPSF OPNBEJD C
DPVMEBMTP GPDVT PO DPNCJOJOH NFUSJDT XJUIBEEJUJPOBM T
TVvVDIBT EJSFDUJPOBMJUZBOE WBHSBODZ %FHSFF PG WBHSBOD
NFBTVSFNFOU UP DPNQBSF XJUIPVS NFUSJDT BTJUIBT CFFO VT
UJPOTIJQ CFUXFFO CISE NPWFNFOU BOE WNBRKNISC-RUBIEJITSVQ!
HFOFSBM PVSGJOEJOHTTVHHFTUUIBU F#JSE EFSIWFEDPOUJO
JPSJOUSPEVDFBEEJUJPOBMEJNFOTIJPOTPGNIJHSBWIFPRFTFYUFC
FUBM PSTINQMF NFUSJDT MJLF NIHBBREPPBESZ BEMMIBROLSFFU B M

6MUIJNBUFMZ PVS QIZMPHFOZ HVJEFEBOBMZTJT GPVOE NFBOJO
PVSF#JSE CBTFEFOUSPQZNFUSJDT SFWFBMJOHBOJOUFSQSFL
BSZBSDIJUFDUVSF PG NJHSBUJPO



'JHVSFT BOE 5BCMFT

'JHVSFSIFEIJNFOTJPOT PG NJHSBUMHSBUPIBIMIPISWIPSTDBO CFLC
CPUICZUIFEJTUBODF PG NPWFNFOU BT XFMMBTUIFUFNQPSBNMN
BOOVBMWTJSSFHVMBS



'JHVSF $IBOHF JO ZFBSMZ FOUSPQZ WT DIBOHRBO INPROODIW 3 FQ@ U
SFTFOUTBTQFDJFT DPMPSFE CZNJHSBUPSZDMBTTJGJDBUJPO
DPFGGJDJFOU PG WBSJBUJPO JO ZFBSMZ FOUSPQZ DPOTJTUFOI
MFTTDPOTJTUFOU XIJMFUIFZ BYJTTIPXTMPH USBOTGPSNFED
FOUSPQZ TFBTPOBMNPWFNFOUQBUUFSOTVIJHIFSWBMVFTBSF
BSBUJPO CFUXFFO SFTJEFOUT CMVF MPXFSMFGU BOEEJSFDU.
UIF SIJHIUPG UIJT BYJT BSFUIF EJTQFSTIWF NJHSBOUT XJUI IJH
SFODFJTMFTTDPOTJTUFOU ZFBS UP ZFBS



'JHVSF 3BOEPN GPSFTU WBSJBCMF 4B ® MFOBQDF XAMVRWBUF UIF
UBODF PG FBDI FOUSPQZ EFSIWFE GFBUVSF JO UIF SBOEPN 'PSF
SBDZ CMVF TIPXT QSFEJDUJPO BDDVSBDZ MPTU XIFO B WBSJB(
DSFBTF(JOJ HSFFO TIPXT SFEVDUJPO JO DMBTTJGJDBUJPO VO
DIBOHF XBT UIF NPTUJNQPSUBOUQSFEJDUPS



'JHVSF1$" CIQMIBBUWODJQBM DPNQPOFOU BOBMZTJT PG NPWFNFO
UPSZ EJTUBODF &BDI QPJOU SFQSFTFOUT B TQFDJFT XJUI DPM
SIF NBKPSJUZPG SFTIJEFOUT XFSFTQMJU GSPNEJSFDUJPOBM NJ
CFSPGSFTJEFOUTUIBUDMVTUFS XJUINJHSBOUT %JTQFSTJWF
SFTIJEFOUTBOE EJSFDUJPOBM NJHSBOUT



‘JHVSF 1$" MPBEJPBEJOHT GPS UIF GJSTU UXP QSJODJQBM DPN
MPBEFE OFHBUJWFMZ CZ UPUBM FOUSPQZ "QSJM FOUSPQZ BOE (
MPBEFECZUIFTUBOEBSEEFWJBUJPOJO ZFBSMZFOUSPQZDIBOF
TVNNFS FOUSPQZ BOE QPTJUJWFMZ MPBEFE CZ TUBOEBSE EFW.
FOUSPQZBOE PUIFS ZFBSMZ DIBOHF TVNNBSZ TUBUJTUJDT



'JHVSF 1"$" $PNQPOFOU WT S$PNOPONPWTIPXJOH UIF EJTUSJC
TQFDJFTJO 1"$" TQBDF XJUI DPOGJEFODFFMMIQTFT CZNJHSB
BSBUJPO CFUXFFO SFTJEFOUT BOE EJSFDUJPOBM NJHSBOUT 37
UIBUDPNQPOFOU BOE UIF QIZMPHFOZ $PNQ JT QPTJUJWFMZ MI
NJHSBUPSZEJTUBODF BOEOFHBUJWFMZ MPBEFECZNFBO BOE *:

$PNQ JTQPTJUIJWFMZ MPBEFECZ TQSJOHBOE TVNNFS FOUS
JO ZFBSMZ FOUSPQZ *UJT OFHBUJWFMZ MPBEFE CZ NJHSBUPSZ
FOUSPQZ 'JHVSF



'JHVSF 1"$" $PNQPOFOU WT S$PNOPONPWTIPXJOH UIF EJTUSJC
TQFDJFTJO 1"$" TQBDF XJUI DPOGJEFODFFMMIQTFT CZNJHSB
BSBUJPO CFUXFFO SFTJEFOUT BOE EJSFDUJPOBM NJHSBOUT 37
UIBUDPNQPOFOU BOE UIF QIZMPHFOZ $PNQ JT QPTJUJWFMZ MF
FOUSPQZ BT XFMM BT NFBO DIBOHF JO ZFBSMZ FOUSPQZ *UJTO
EJTUBODFBOE WBSJBUJPO JO ZFBSMZAZPRQSPRQEIPTB B JIWHAMEF MP B

WBSJBUJPOJONPOUIMZFOUSPQZ TFBTPOBMJUZ BOEUIFO OFH]I
TFF'JHVSF
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