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Welcome to the 5th Annual Jackson School Research Symposium
 
It is with great pleasure we welcome you all to the 5th Annual Jackson School Research 
Symposium at UT-Austin! This symposium would not have been possible without the hard work 
of student volunteers, the support of faculty/research scientists, and generous support from 
ConocoPhillips. Thank you for taking part in supporting our students and growing research 
program within the Jackson School. Enjoy the posters! 

 
 
 
Schedule of Presentations and Events

 
Breakfast, A.M. session poster set-up...............................................8:30 a.m. 

Early Career Graduate (ECG) posters......................................9:00-11:30 a.m. 

Late Career Masters (LCM) posters.........................................9:00-11:30 a.m.  

Lunch, A.M. session poster take-down.............................................11:30 a.m. 

P.M. session poster set-up................................................................12:30 p.m. 

Undergraduate (U) posters….....................................................1:00-3:30 p.m. 

Late Career PhD (LCPhD) posters.............................................1:00-3:30 p.m.  

Happy hour/judging............................................................................3:30 p.m. 

Awards/closing....................................................................................4:00 p.m.
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Poster ID Last Name First Name Title Page

Early Career Graduate Student (ECG)
Climate, Carbon & Geobiology (CCG)
ECG-1 Chung Seungwon A framework for modelng of riverine nitrogen 

transport by using the Noah-MP model
1

ECG-2 Cooperdock Sol Soil ecosystem regeneration following a stand-
2

ECG-3 Hattori Kelly Validation of T dying 
Drilling Predation on Fossil Bivalves

3

ECG-4 Li Lingcheng What factors control forest ecosystem water use 
cy?

4

ECG-5 Scarpetta Simon Cranial osteology of extant and extinct gerrhonotine 
lizards

5

ECG-6 Sun Tianyi Identifying the Role of Extratropical Air-Sea 
Interactions in North P  Variability with 
a Hierarchy of CESM Simulations

6

ECG-7 Wallace Rachel New Description and Phylogenetic Analysis of a 
Mammalian Relative from Late Triassic Argentina, 
and the Importance of CT Imagery for Ambiguous 
Taxa

7

ECG-8 Weiss Anna Importance of the Association Between Crustose 
Coralline Algae and Corals to Reef Building in the 
Fossil Record

8

Energy Geosciences (EG)
ECG-9 Alulaiw Badr

9

ECG-10 Alzayer Yaser
10

ECG-11 Barone Anthony
11

ECG-12 Darnell Kristopher
12

ECG-13 Datta Debanjan
13

ECG-14 Haegele Tess
14

ECG-15 Li John

PRESTACK SEISMIC INVERSION BY QUANTUM 
ANNEALING: APPLICATION TO CANA FIELD
Mechanical Stratigraphy and Fracturing of Icehouse 
Carbonate Mound Complexes
Anisotropic Analysis and Fracture Characterization 
of the Haynesville Shale, Panola County, Texas
Mixed hydrate thermodynamics for the 
CH4/N2/CO2 system
Global Full Waveform Inversion using Particle 
Swarm Optimization
An Analysis of the Evolution of the Austin Water 
Network
Quantifying Natural Fracture Spatial Organization 
in Horizontal Image Logs: Application in 
Unconventional Reservoirs

15
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Poster ID Last Name First Name Title Page
ECG-16 Meazell Patrick The Depositional Evolution of the Terrebonne Basin, 

Northern Gulf of Mexico.
16

ECG-17 Phillips Mason Structure-oriented Sobel filter for edge enhancement 
in seismic images

17

ECG-18 Pinkston Francis W. Pore Pressure and Stress Regime at the Macondo 
Prospect, Gulf of Mexico

18

ECG-19 Shi Yunzhi Velocity-Independent Localization of Passive 
Seismic Events Using Local Slopes

19

ECG-20 Smith Benjamin Integrated Stratigraphic and Structural Evolution of 
the Guadalupian Seven Rivers Formation, McKittrick 
Canyon, NM

20

ECG-21 Soto-Kerans Peter Reservoir Characterization of an Intrashelf Basin 
Hybrid Play: Integration of a predictive reservoir 
model for the Upper Glen Rose, East Texas Basin

21

ECG-22 Verma R hul PROSPECTIVITY MODELING FOR 

FRACTURING SAND RESOURCES AROUND THE 
LLANO UPLIFT, CENTRAL TEXAS

22

Marine Geosciences (MG)
ECG-23 Harding Jennifer Wide-Angle Refraction Tomographic Inversion of 

Mid Cayman Spreading Center and its Ocean Core 
Complex, CaySEIS Experiment

23

ECG-24 Kunpitaktakun Takonporn Architecture of Basin Scale Clinoforms Using Well 
Logs and Seismic Data in Dacian Basin, Romania

24

ECG-25 Lockhart Landon Velocity-Effective Stress Relationships at Mad Dog, 
GoM

25

ECG-26 West Logan Deepwater Architecture of the Pliocene Lycium 
Turbidite Deposits, Fish Creek-Vallecito Mountains 
Basin, California: Large-Scale Supercritical 
Bedforms?

26

Planetary Sciences (PS)
ECG-27 Cardenas Benjamin River meander traverse asymmetry as a paleoflow 

direction indicator for Martian channel belts
27

Solid Earth & Tectonic Processes (SETP)
ECG-28 Boyd Patrick Defining the Thermal Evolution of Magma-Poor, 

Hyperextended Rift Margins, the Err and Tasna 
Nappes, Eastern Switzerland

28

ECG-29 Capaldi Tomas U-Pb geochronology of modern river sands from 
wedge-top foreland depo-centers; when sinks 
becomes the source

29

ECG-30 Clow Travis Pleistocene to recent incision rates for the Rio 
Grande Gorge, northern New Mexico

30

ECG-31 George Sarah Basin evolution in northern Peru: Implications for 
the growth of topographic barriers linking the 
Central and Northern Andes

31

iv



Poster ID Last Name First Name Title Page
ECG-32 Jackson Lily Early Cenozoic shortening and foreland basin 

central Peruvian Andes
32

ECG-33 Mackaman-
Lofland

Chelsea Depositional and provenance records of Mesozoic 
basin evolution and Cenozoic shortening in the 
High Andes, La Ramada fold-thrust belt, southern-

33

ECG-34 Munoz Juan Holocene Geologic Slip Rate for the Mission Creek 
Strand of the southern San Andreas Fault, Indio 
Hills, California

34

ECG-35 Nelson Peter Deep mantle S-wave velocity model under 
Yellowstone

35

ECG-36 Odlum Margaret Studying tectonic inversion in the eastern Pyrenees 
using (U-Th)/He and U-Pb bedrock 
thermochronology

36

ECG-37 Speciale Pamela Longevity of Strain Localization Associated with 
Dynamic Recrystallization of Olivine in Mantle 
Rocks

37

ECG-38 Tong Xinyue Seismiccycle at Sumatra 38

Surface & Hydrologic Processes (SHP)
ECG-39 Clayton Clarke Multiple Cut and Fill Episodes During the Evolution 

of the Wilcox Yoakum Canyon
39

ECG-40 Ferencz Stephen Seasonal Distribution of Mean Temperature and 
Diurnal Variation for Streams Across the Contiguous 
United States: A Case Study for Dec. 2012 to Nov. 
2013

40

ECG-41 Hassenruck-
Gudipati

Hima Diurnal Water Characteristics in the Annapurna 
Himals

41

ECG-42 Koo Woong Mo VARIABILITY of TRANSITIONAL FLOWS on 
SUBMARINE FAN FRINGES

42

Late Career Masters Student (LCMS)
CCG
LCMS-1 Marroquin Selva

43

LCMS-2 Sekhon Natasha

44

LCMS-3 Tornabene Chiara

Taxonomy of Plesioteuthididae and the first 
Loligosepiina coleoids from North America 
spanning the Pliensbachian and Toarcian Stages 
(Early Jurassic), Alberta, Canada
Investigating multidecadal rainfall variability in the 
South Pacific Convergence Zone using the 
geochemistry of stalagmites from the Solomon 
Islands
Testing Proxies to Determine Whether There is 
Evidence for Photosymbiosis in Fossil Corals

45

EG

v
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LCMS-4 Ayhan Oguzhan

46

LCMS-5 Danger Nick
47

LCMS-6 De La Rocha Luciana
48

LCMS-7 Doungkaew Natchanan
49

LCMS-8 Hu Ningjie
50

LCMS-9 Jones Rebecca

51

LCMS-10 McKenzie Kyle

52

LCMS-11 Obrien Casey

53

LCMS-12 Redmond Lauren

54

LCMS-13 Regimbal Kelly
55

LCMS-14 Tinker Nathan

56

LCMS-15 Voorhees Kristopher

57

LCMS-16 Wang Qiqi

Title
Depositional Environment Distribution, Diagenesis 
and Reservoir Quality of the Middle Bakken 
Member in the Williston Basin, North Dakota
Formation and Evolution of Strandplain Grainstones 
and Facies Variability Along the Leeward Margin of 
West Caicos, British West Indies
Southern Gulf of Mexico Paleocene through 
Miocene Paleogeography: Investigating siliciclastic 
sedimentation in Mexico Deepwater
An integrated structural and geochemical study of 
fracture aperture growth in the Campito Formation 
of eastern California
Sedimentology and Sedimentary Dynamics of the 
Desmoinesian Cherokee Group, Deep Anadarko 
Basin, Texas Panhandle
Paleoenvironments of Anchor Mine Tongue and 
Upper Sego Equivalent Strata in the Rangely Area of 
Colorado: Tidally-influenced Deposits and Variable 
Ichnology Along a Complex Coastline
Facies and Cycle Architecture of the Upper Artesia 
Group in the Gulf PDB-04 Core, New Mexico: 
Integration of Outcrop Derived Models Into the 
Subsurface
Coupled Mechanical and Chemical Diagenetic 
Processes in Deformation Bands: Microstructure 
and Field Observations from the Entrada Sandstone 
at the San Rafael Swell, Utah
Tying Core Descriptions and Optical Petrography 
with XRF Geochemical Data for a Detailed 
Characterization of the Mississippian Barnett 
Formation in the Southern Fort Worth Basin of North- 
Central Texas
Optimizing CMP Stacking Using the Seislet 
Transform
Analysis of Fracture Style and Development 
Associated with Differential Compaction Around 
Carbonate Mounds, Sacramento Mountains, New 
Mexico
Anatomy, Dimensions, and Significance of the 
Penultimate Yates Tepee-Shelf Crest Complex, G25 
Hairpin HFS, Guadalupe Mountains, New Mexico and 
Texas
Characterizing Bedding-Parallel Fractures in Shale: 
Aperture-Size Distributions and Spatial 
Organization

58

vi
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LCMS-17 Wright Erick Potentially Conductive Channels in Fracture 

Cements of Low Permeability Rocks
59

LCMS-18 Zheng Hanyue Stratigraphic Cyclicity and Reservoir Potential of 
Upper Pennsylvanian Cline Shale, Midland Basin, 
Texas

60

PS
LCMS-19 Shover Katherine Unraveling Ancient Martian Hydrological 

Conditions Through Erosional/Depositional Mass 
Balance Studies of Sedimentary Fans

61

SETP
LCMS-20 Colleps Cody Himalayan thrust belt dynamics, weathering, and 

Cenozoic seawater chemistry
62

LCMS-21 Hinds Dorothy Initial results of research on gold mineralization in 
the Surselva district, Switzerland

63

LCMS-22 Ledvina Matthew Investigating the Pathways and P-T-X Conditions of 
Hydrothermal Fluid Flow Responsible for Cu-Au 
Mineralization in the Ertsberg East Skarn System, 
Papua, Indonesia

64

LCMS-23 Thomson Kelly Detrital Zircon Geo- and Thermochronometry of the 
Eocene Ainsa Basin, South Central Pyrenees, Spain: 
Insights into Paleodrainage Evolution During 
Orogenesis

65

LCMS-24 Williams Nathan An Evaluation of Predictive Indicators of Mississippi 
Valley Type Mineralization in Southeast Missouri 
Using Weights of Evidence

66

SHP
LCMS-25 Jung Eunsil Physical Modeling of a Prograding Delta on a 

Mobile Substrate
67

LCMS-26 Vamaraju Janaki Comparative Assessment of FWI (Full Waveform 
Inversion),MASW(Multichannel Analysis of Spectral 
Waves ) and SASW (Spectral Analysis of Surface 
Waves) method for near surface characterization

68

LCMS-27 Watson Jeffery DOWNSTREAM CHANGES IN THE THERMAL 
REGIME OF THE HYPORHEIC ZONE OF THE 
HYDROPEAKED COLORADO RIVER, AUSTIN, 
TEXAS

69

Late Career PhD Student (LCPHD)
CCG
LCPHD-1 Carlson Peter Clumped-isotope Thermometry and Oxygen Isotope 

Systematics in Speleothem Calcite from a Near Cave 
Entrance Environment

70

LCPHD-2 Chakraborty Sudip Scale up the influence of aerosols on deep 
convection derived from GoAmazon/CHUVA 
measurement to Amazon basin.

71

vii



Poster ID Last Name First Name Title Page
LCPHD-3 Gelnaw William DisintegratoR: an upcoming package for evaluating 

phylogenetic trees while accounting for correlation 
between character states

72

LCPHD-4 Guiltinan Eric The Wettability of Caprock by CO2 and Its Impact 
on Geologic CO2 Sequestration

73

LCPHD-5 Halubok Maryia Using solar-induced fluorescence measurements 
from the space to estimate global and time-resolved 
land photosynthesis and to monitor droughts in the 
United States

74

LCPHD-6 Kwon Yonghwan Improving the Radiance Assimilation Performance 
in Estimating Snow Water Storage Across Snow and 
Land Cover Types in North America

75

LCPHD-7 Lin Peirong The role of Northern Hemisphere snow data 
assimilation in seasonal predictions of surface air 
temperature

76

LCPHD-8 Parajuli Sagar Development of an empirical model for predicting 
dust aerosol optical depth using satellite and 
reanalysis data

77

LCPHD-9 Zhang Xiangxiang Evaluating and Improving the Performance of 
Common Land Model Using FLUXNET Data

78

EG
LCPHD-10 Biswas Reetam Trans-dimensional Seismic Inversion 79

LCPHD-11 He Yawen INFLUENCE OF SPATIAL VELOCITY 
DISTRIBUTION ON SEISMIC IMAGING OF MIXED 
CARBONATE-SILICICLASTIC CLINOFORMS, THE 
PERMIAN SAN ANDRES FORMATION, LAST 
CHANCE CANYON, NM

80

LCPHD-12 Liu Han 3D simulation of seismic wave propagation in 
fractured medium using an integral method 
accommodating irregular geometries

81

LCPHD-13 Major Jonathan Effect of Chemical Environment and Rock 
Composition on Fracture Mechanics Properties of 
Reservoir Lithologies in Context of CO2 
Sequestration

82

LCPHD-14 Merzlikin Dmitrii Path-Integral Diffraction Imaging 83

LCPHD-15 Meyer Dylan Methane hydrate formation in a saturated, coarse-
grained sample through the induction of a 
propagating gas front

84

LCPHD-16 Nolting Andrea Spatial and Temporal Characterization of Mechnical 
Rock Properties From West Caicos, BWI

85

LCPHD-17 Ren Qi Greedy Annealing Importance Sampling Inversion 
Method, an application on Eagle Ford Formation

86

LCPHD-18 Sripanich Yanadet Muir-Dellinger parameters for anisotropic signatures 
analysis in shales

87

viii
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LCPHD-19 Sun Junzhe Imaging microseismic and diffraction events with 

cross-correlation imaging condition
88

LCPHD-20 Xue Zhiguang Simultaneous Inversion of Velocity and Attenuation 
Models with Adaptive Matching Filter

89

LCPHD-21 Zhao Zeyu Reciprocity and Double Plane Wave Migration 90

MG
LCPHD-22 Davis Joshua New Somali Basin Magnetic Anomalies and a Plate 

Model for the Early Indian Ocean
91

LCPHD-23 Frederik Marina Seafloor Changes Offshore Northern Sumatra from 
1997-2008 Bathymetric Data

92

LCPHD-24 Gao Baiyuan Geomechanical Modeling in Fold-and-Thrust Belts 
Systems

93

LCPHD-25 Walton Maureen Revisiting the 1899 Earthquakes of Yakutat Bay, 
Alaska Using New and Existing Geophysical Data

94

LCPHD-26 Xu Jie Point-bar scaling and application to the Lower 
Miocene drainage system of the Gulf of Mexico 
basin

95

PS
LCPHD-27 Hanna Romy 3D measurement of fine-grained rims in CM 

Murchison using XCT
96

SETP
LCPHD-28 Barber Douglas Thermokinematic modeling of fold-thrust belts: 

Bitlis-Zagros orogen, Kurdistan, Iraq
97

LCPHD-29 Bernard Rachel Constraints from Xenoliths on the Rheology of the 
Mojave Lower Crust and Lithospheric Mantle

98

LCPHD-30 Callahan Owen The effects of chemical alteration on fracture 
mechanical properties in hydrothermal systems

99

LCPHD-31 Calle Amanda LATE CRETACEOUS-CENOZOIC EVOLUTION of 
the CENTRAL ANDEAN FORELAND BASIN 
SYSTEM in the EASTERN CORDILLERA to 
SUBANDEAN ZONE, SOUTHERN BOLIVIA

100

LCPHD-32 Gevedon Michelle Direct U-Pb dating of skarn garnets: A case study 
from Black Rock Mine skarn, eastern California

101

LCPHD-33 Gold Peter New Geologic Slip Rates for the Agua Blanca Fault, 
Northern Baja California, Mexico

102

LCPHD-34 Goldsmith Adam Zircon (U-Th)/He: Effects of Radiation Damage on 
4He diffusion and Age

103

LCPHD-35 Hernandez 
Goldstein 
(Cooperdock)

Emily
A New Approach to Date Serpentinites with 
Magnetite (U-Th)/He Thermochronology

104

LCPHD-36 Kotowski Alissa Rheological Heterogeneity Along the Deep 
Subduction Interface: Insights From Exhumed HP 
Metamorphic Rocks Exposed on Syros Island, 
Greece

105

ix
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LCPHD-37 Lima Rodrigo Extensional Evolution of the Lower Crust with 

Orogenic Inheritance: Observations from the Basin- 
and-Range and the Pyrenees

106

LCPHD-38 Lu Chang The Effect of Subducting Slabs in Global Shear 
Wave Tomography

107

LCPHD-39 McCormack Kimberly Numerical Modeling of Initial Slip and Poroelastic 
Effects of the 2012 Costa Rica Earthquake

108

LCPHD-40 Mohammed 
Koshnaw

Renas Kinematic Linkages Among Fold-thrust Belt 
Advance, Drainage Network Evolution, and 
Foreland Basin Development in the Zagros Fold-
thrust Belt and Foreland Basin, Northern Iraq, 
Kurdistan

109

LCPHD-41 Prior Michael Miocene extensional development of the 
Harquahala Mountains core complex, west-central 
Arizona: Magnitude and rates of slip along the Eagle 
Eye Detachment

110

LCPHD-42 Pujols Edgardo (U-Th)/He and U-Pb double dating constraints on 
the interplay between thrust deformation and basin 
development, Sevier foreland basin, Utah

111

LCPHD-43 Seman Spencer The km-scale structure of the Cycladic Blueschist 
Unit on Syros Island, Greece

112

LCPHD-44 Wafforn Stephanie Duration of Ore Formation and Rate of Deep-seated 
Cooling in the Ertsberg-Grasberg Mining District, 
Papua, Indonesia

113

SHP
LCPHD-45 Fong-Ngern Rattanaporn Toe-of-Slope: Definition, Trajectory and Significance 

to Basin Margin Architecture
114

LCPHD-46 Fried Mason Mass Loss Down Under: Distributed Subglacial 
Discharge Drives Significant Submarine Melt at a 
Tidewater Glacier

115

LCPHD-47 Goodwin Kealie
A Numerical Model of Armor Development in Flash 
Flood-Dominated Channels: Sensitivity to Sediment 
Supply, Hydrograph Shape, and Base Flow

116

LCPHD-48 Hurd Gregory Large-Scale Inflections in Slope Angle Below the 
Shelf Break: A First Order Control on the 
Stratigraphic Architecture of Carbonate Slopes; 
Delaware Basin

117

LCPHD-49 Kaufman Matthew The Dynamic Response of Hyporheic Redox 
Zonation After Surface Flow Perturbation

118

LCPHD-50 Mason Jasmine Spatio-temporal variation in bed-material load using 
dune topography collected during a severe flood on 
the coastal Trinity River, east TX, USA

119

LCPHD-51 O'Connor Michael Controls on Arctic groundwater flow and its impacts 
on carbon processing

120

x



Poster ID Last Name First Name Title Page
LCPHD-52 Rossi Valentina T  Tides on Deltaic Morphology and 

Stratigraphy in River-Dominated Conditions
121

Undergraduate (U)
CCG
U-1 Heitmann Emma Obliquity (41kyr) paced SE Asian Monsoon 

variability following the MCT
122

EG
U-2 Hill John PETROGRAPHIC AND ISOTOPIC EVIDENCE FOR 

MICROBIAL INFLUENCE IN THE ORIGIN OF THE 
BOLING SALT DOME CALCITE CAP ROCK, 
HOUSTON DIAPIR PROVINCE, TEXAS

123

MG
U-3 Morey Susannah The Evolution of the Surveyor Fan and Channel 

System, Gulf of Alaska Based on Core-Log-Seismic 
Integration at IODP Site U1417

124

SETP
U-4 Fryer Rosemarie Holocene geologic slip rate for Mission Creek strand 

of the southern San Andreas Fault
125

U-5 Hart Dylan Sediment dispersal during rift to drift transition in 

provenance data from the Lusitania Basin, Portugal
126

U-6 Raia Natalie Petrogenesis of Cycladic Serpentinites: 
Understanding the Tectonic History Preserved in 
Metamorphic Rocks in Syros, Greece

127

U-7 Ruthven Rachel Testing Mechanisms and Scales of Equilibrium 
Using Textural and Compositional Analysis of 
Porphyroblasts in Rocks with Heterogeneous Garnet 
Distributions

128

SHP
U-8 Dafov Laura Using Detrital Zircon U-Pb Geochronology to 

Quantify the Disrupted Flow of Sediment Down the 
Colorado River by Texas Hill Country Dams

129

U-9 Palermo Rose Rates and Mechanisms of Erosion Generating a 
Wave-Cut Platform at Sargent Beach, Texas, USA

130

U-10 Pease Emily Depositional Environment and Provenance of a 

Brazil
131

xi
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2MXVSKIR�XVERWTSVX�JVSQ�XLI�EXQSWTLIVI��EGVSWW�XLI�PERH��ERH�XS�XLI�GSEWX�MW�XMKLXP]�GSYTPIH�XS�GPMQEXSPSKMG
ERH�TL]WMSKVETLMG�GLEVEGXIVMWXMGW�SJ�E�[EXIVWLIH��,YQER�QSHMGEXMSRW�SJ�XLI�RMXVSKIR�XVERWTSVX�EPWS�LEZI�E
PEVKI�MQTEGX�IJJIGX�SR�XLMW�GSYTPIH�TVSGIWW�XLVSYKL�I\XIRWMZI�YWI�SJ�JIVXMPM^IVW�ERH�PERH�GSZIV�YWI�GLERKIW�
)\GIWWMZI�RYXVMIRXW�PSEHIH�F]�XLMW�LYQER�EGXMZMXMIW�PIEH�XS�IYXVSTLMGEXMSR��ERH�XLI�EQTPMXYHI��JVIUYIRG]�ERH
HYVEXMSR�SJ�IYXVSTLMGEXMSR�GER�FI�EPXIVIH�F]�MRXIVEGXMSRW�FIX[IIR�PERH�YWI�ERH�GPMQEXI�GLERKI��8LI
GSRWIUYIRGIW�SJ�SZIVEFYRHERX�RMXVSKIR�I\TSVX�IQTLEWM^I�XLI�RIGIWWMX]�XS�MQTVSZI�SYV�YRHIVWXERHMRK�SJ
RMXVSKIR�XVERWTSVX�MR�PEVKI�GSEWXEP�[EXIVWLIHW�ERH�LS[�XIVVIWXVMEP�IGSW]WXIQW�VIWTSRH�XS�GSQFMRIH�GLERKIW�MR
XLI�L]HVSPSKMGEP�ERH�FMSKISGLIQMGEP�G]GPIW��;I�MRXIKVEXIH�XLI�*M\EXMSR�
�9TXEOI�SJ�2MXVSKIR��*92�TPERX
QSHIP��FEWIH�SR�GEVFSR�GSWX�XLISV]��ERH�XLI�7SMP�ERH�;EXIV�%WWIWWQIRX�8SSP��7;%8�WSMP�RMXVSKIR�H]REQMGW�
VITVIWIRXMRK�XLI�MQTEGXW�SJ�EKVMGYPXYVEP�QEREKIQIRX�SR�XLI�RMXVSKIR�G]GPI��MRXS�2SEL�PERH�WYVJEGI�QSHIP�[MXL
QYPXM�TL]WMGW��2SEL�14��%W�E�VIWYPX��[I�TVIWIRX�LS[�XLI�EHHMXMSR�SJ�RMXVSKIR�H]REQMGW�IJJIGXW�XLI�QSHIPMRK
SJ�XLI�GEVFSR�ERH�[EXIV�G]GPIW�ERH�LS[�PERH�YWI�ERH�GPMQEXI�MQTEGX�SR�RMXVSKIR�XVERWTSVX�MR�E�[EXIVWLIH�

.H\ZRUGV��RMXVSKIR��PERH�WYVJEGI�QSHIP��WYVJEGI�[EXIV�L]HVSPSK]
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6RLO�HFRV\VWHP�UHJHQHUDWLRQ�IROORZLQJ�D�VWDQG�UHSODFLQJ�ZLOGILUH

6RO�&RRSHUGRFN
&RRSHUGRFN��6���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
%UHHFNHU��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

*MVI�MW�TSXIRXMEPP]�XLI�QSWX�XVERWJSVQMRK�REXYVEP�HMWXYVFERGI�XLEX�ER�IGSW]WXIQ�GER�YRHIVKS��-X�GER�EJJIGX�RSX
SRP]�XLI�TL]WMGEP�HMQIRWMSRW�SJ�XLI�IGSW]WXIQ��FYX�EPWS�XLI�GLIQMGEP�SRIW��*SPPS[MRK�E�JMVI��QER]�RYXVMIRXW
QE]�LEZI�FIIR�ZSPEXMPM^IH�SV�QSFMPM^IH�ERH�PIEGLIH�SYX�SJ�XLI�WSMP�FIGEYWI�SJ�I\GIWWMZI�LIEX�SV�XLI�HIEXL�SJ
RYXVMIRX�MQQSFMPM^MRK�QMGVSFIW��-J�XLI�RYXVMIRX�VEXMSW�LEZI�FIIR�HMWXYVFIH�XSS�QYGL�ERH�XLI�QMGVSFMEP
GSQQYRMX]�LEW�FIIR�LMRHIVIH�SV�VIQSZIH�JVSQ�XLI�IGSW]WXIQ��RYXVMIRX�EZEMPEFMPMX]�[MPP�PMOIP]�FI�QYGL�PS[IV
ERH�MX�[MPP�XEOI�QYGL�PSRKIV�JSV�MX�XS�VIXYVR�XS�RSVQEP�PIZIPW��8LIVIJSVI��TVMQEV]�VIKIRIVEXMSR�JSPPS[MRK�E�JMVI
MW�I\XVIQIP]�MQTSVXERX�JSV�XLI�SZIVEPP�VIKIRIVEXMSR�SJ�XLI�IGSW]WXIQ�ERH�QMGVSFMEP�GSQQYRMXMIW�EVI�MQTSVXERX
XS�WTIIH�YT�XLEX�TVSGIWW��'EVFSR�ERH�RYXVMIRX�H]REQMGW�MR�XLI�WSMP�[MPP�WLMJX�HYVMRK�TVMQEV]�VIKIRIVEXMSR�
JSPPS[MRK�WTIGMJMG�TEXXIVRW�HITIRHMRK�SR�[LEX�FMSXMG�ERH�EFMSXMG�JEGXSVW�EVI�HVMZMRK�XLI�VIKIRIVEXMSR��8LI
VIGIRX�JMVIW�MR�7QMXLZMPPI��8<�EPSRK�[MXL�XLI������JMVIW�MR�&EWXVST��8<�LEZI�GVIEXIH�E�YRMUYI�STTSVXYRMX]�XS
WXYH]�XLI�RYXVMIRX�ERH�GSQQYRMX]�VIKIRIVEXMSR�TEXXIVR�MR�SVHIV�XS�YRHIVWXERH�[LEX�JEGXSVW�PMQMX�VIKVS[XL�ERH
[LIR�XLI]�EVI�SZIVGSQI��*SYV�EVIEW�[MPP�FI�GLSWIR�JSV�WSMP�QIEWYVIQIRXW��ER�YREJJIGXIH�JSVIWX�WXERH��E�WXERH
[LMGL�[EW�FYVRIH�MR�XLI������JMVIW��E�WXERH�[LMGL�[EW�FYVRIH�MR�XLI������JMVIW�ERH�E�WXERH�[LMGL�[EW�FYVRIH
MR�FSXL�JMVIW��%PP�WMXIW�[MPP�FI�MR�XLI�ཕ0SWX�4MRIWབ�IGSW]WXIQ��E�HMWGSRRIGXIH�WXERH�SJ�0SFPSPP]�TMRI?MA
?�MAPSGEXIH�MRWMHI�XLI�4SWX�3EO�7EZERREL�SJ�IEWXIVR�8I\EW��8LMW�IGSW]WXIQ�MW�GSRWMHIVIH�XS�FI�XLI�[IWXIVRQSWX
WXERH�SJ�0SFPSPP]�TMRIW�ERH�EPWS�MRGPYHIW�TSWX�SEO�ERH�EWLI�NYRMTIV��%PP�WMXIW�EVI�GLSWIR�JSV�XLIMV�TVI�FYVR
GLEVEGXIVMWXMGW��[MXL�WMQMPEV�TPERX�GSQQYRMX]�HMWXVMFYXMSRW��8LI�WSMP�SJ�XLI�IRXMVI�IGSW]WXIQ�MW�GSRWMHIVIH�XS
FI�ཕIHKI�KVEZIPP]�JMRI�WERH]�PSEQབ�SV�ཕ4EHMRE�JMRI�WERHབ�HITIRHMRK�SR�XLI�WPSTI�SJ�XLI�QMGVSWMXI��9RFYVRIH
WMXIW�LEZI�E�ZIV]�XLMR�SVKERMG�ERH�HYJJ�PE]IV�ERH�FYVRIH�WMXIW�LEZI�PIWW�SVKERMG�ERH�HYJJ�PE]IVW�HITIRHMRK�SR
JMVI�WIZIVMX]�ERH�VIKIRIVEXMSR�XMQI��%W�WSMPW�VIKIRIVEXI��QIEWYVIQIRXW�[MPP�FI�XEOIR�MR�SVHIV�XS�GSQTEVI
GLIQMGEP�GLEVEGXIVMWXMGW�FIX[IIR�WEQTPMRK�WMXIW��7SMP�VIWTMVEXMSR��XSXEP�SVKERMG�GEVFSR��XSXEP�RMXVSKIR��WSMP
SVKERMG�QEXXIV��T,�ERH�XIQTIVEXYVI�QIEWYVIQIRXW�[MPP�FI�XEOIR�EX�QSRXLP]�MRXIVZEPW�EW�XLI�IGSW]WXIQ
VIKIRIVEXIW�ERH�GSYTPIH�[MXL�JMIPH�SFWIVZEXMSRW�SJ�TPERX�VIGSPSRM^EXMSR��8LI�HEXE�[MPP�FI�YWIH�XS�JYVXLIV
YRHIVWXERH�QMGVSFMEP�GSQQYRMXMIWདྷ�VSPIW�MR�XLI�VIIWXEFPMWLQIRX�SJ�IGSW]WXIQW�ERH�LS[�XLI�GEVFSR�ERH
RYXVMIRX�H]REQMGW�EVI�HMWVYTXIH�JSPPS[MRK�JMVI�

.H\ZRUGV��GEVFSR��JMVI��WSMP��JSVIWX��WYGGIWWMSR
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9DOLGDWLRQ�RI�7D[RQ�6SHFLILF�6DPSOLQJ�IRU�6WXG\LQJ�'ULOOLQJ�3UHGDWLRQ�RQ�)RVVLO�%LYDOYHV

.HOO\�+DWWRUL
+DWWRUL��.���8QLYHUVLW\�RI�1RUWK�&DUROLQD�:LOPLQJWRQ
0RRUH��1���8QLYHUVLW\�RI�1RUWK�&DUROLQD�:LOPLQJWRQ
6LPSVRQ��6���8QLYHUVLW\�RI�1RUWK�&DUROLQD�:LOPLQJWRQ
=DSSXOOD��$���8QLYHUVLW\�RI�1RUWK�&DUROLQD�:LOPLQJWRQ
.HOOH\��3���8QLYHUVLW\�RI�1RUWK�&DUROLQD�:LOPLQJWRQ
'LHWO��*���3DOHRQWRORJLFDO�5HVHDUFK�,QVWLWXWLRQ
9LVDJJL��&���*HRUJLD�6WDWH�8QLYHUVLW\

%PXLSYKL�XE\SR�WTIGMJMG��XEVKIXIH�WEQTPMRK�LEW�FIIR�GSRWMHIVIH�FMEWIH�GSQTEVIH�XS�FYPO�WEQTPMRK�JSV
WXYH]MRK�TVIHEXMSR�MR�XLI�JSWWMP�VIGSVH��TVIZMSYW�WXYHMIW�LEZI�HIQSRWXVEXIH�XLEX�XEVKIXIH�WEQTPMRK��IZIR�F]�E
XVEMRIH�RSZMGI��GER�]MIPH�VIWYPXW�GSQTEVEFPI�XS�FYPO�WEQTPMRK��8LI�TVIWIRX�WXYH]�I\EQMRIW�[LIXLIV�XLI
TVIZMSYW�RSZMGI�[EW�EX]TMGEP�SV�MJ�SXLIV�XVEMRIH�RSZMGIW�GSYPH�TVSHYGI�VIWYPXW�GSQTEVEFPI�XS�XLSWI�SJ
I\TIVMIRGIH�GSPPIGXSVW�ERH�XS�XLSWI�JVSQ�FYPO�WEQTPIW��-X�GSQTEVIW�HVMPPMRK�TVIHEXMSR�QIXVMGW�JSV�WEQTPIW
QEHI�F]�JMZI�RSZMGI�GSPPIGXSVW�ERH�XLVII�ZIXIVER�GSPPIGXSVW�XS�HIXIVQMRI�[LIXLIV�XVEMRIH�RSZMGIW�GSYPH
TVSHYGI�VIWYPXW�GSQTEVEFPI�XS�XLSWI�SJ�I\TIVMIRGIH�GSPPIGXSVW��ERH�[LIXLIV�XEVKIXIH�WEQTPMRK�TVSHYGIH
VIWYPXW�GSQTEVEFPI�XS�FYPO�WEQTPMRK�8EVKIXIH�WEQTPMRK�[EW�YWIH�MR�XLI�PS[IV�;EGGEQE[�*SVQEXMSR��0S[IV
4PIMWXSGIRI�EX�6IKMWXIV�5YEVV]�RIEV�3PH�(SGO��2'��*MZI�VITPMGEXI�XE\SR�WTIGMJMG�WEQTPIW�[IVI�QEHI�F]�IEGL
GSPPIGXSV��VIXVMIZMRK�IZIV]�WTIGMQIR�ZMWMFPI�[MXLMR�b���ཌ���Q��EVIEW�JSV�XLI�FMZEPZIW�?MA%WXEVXI�GSRGIRXVMGE?�MA�
?MA']GPSGEVHME�KVERYPEXE?�MA�ERH�?MA0MVSTLSVE�PEXMPMVEXE?�MA��7LIPP�PIRKXL�ERH�XLMGORIWW�[IVI�QIEWYVIH�ERH
TSWMXMSR�ERH�WM^I�SJ�HVMPPLSPIW�HIXIVQMRIH��*VIUYIRG]�SJ�PIJX�ZEPZIW��HVMPPMRK�JVIUYIRG]��RYQFIV�SJ�ZEPZIW�[MXL
E�GSQTPIXI�HVMPPLSPI�HMZMHIH�F]�LEPJ�XLI�RYQFIV�SJ�ZEPZIW��TVI]�IJJIGXMZIRIWW��	�SJ�HVMPPLSPIW�XLEX�[IVI
MRGSQTPIXI��ERH�WM^I�WIPIGXMZMX]��GSVVIPEXMSR�SJ�HVMPPLSPI�WM^I�ERH�TVI]�WM^I�[IVI�HIXIVQMRIH�JSV�IEGL�XE\SR
VITPMGEXI�*SV�IEGL�ZEVMEFPI��[I�GSQTEVIH�XLI�VIWYPXW�JSV�XLI�RSZMGI�GSPPIGXSVW�XS�VIWYPXW�JVSQ�FYPO�WEQTPIW�ERH
XS�XLSWI�JSV�EPP�ZIXIVER�GSPPIGXSVW��'SQTEVMWSRW�[IVI�QEHI�FIJSVI�ERH�EJXIV�WM^I�WXERHEVHM^MRK�HEXE��3J����
GSQTEVMWSRW�FIX[IIR�YRWXERHEVHM^IH�HEXE�JVSQ�FYPO�WEQTPIW�ERH�VITPMGEXIW�GSPPIGXIH�F]�XLI�JMZI�RSZMGIW�ERH
XLVII�ZIXIVERW����	�WLS[IH�RS�WMKRMJMGERX�HMJJIVIRGI�FIX[IIR�XEVKIXIH�ERH�FYPO�WEQTPIW��0IWW�XLER��	�SJ
����GSQTEVMWSRW�SJ�WXERHEVHM^IH�HEXE�JSV�XLI�WEQI�WEQTPIW�WLS[IH�E�WMKRMJMGERX�HMJJIVIRGI�FIX[IIR�XEVKIXIH
ERH�FYPO�WEQTPIW��3J�����YRWXERHEVHM^IH�GSQTEVMWSRW�FIX[IIR�XLI�RSZMGIW�ERH�ZIXIVERW����	�WLS[IH�RS
WMKRMJMGERX�HMJJIVIRGI��2SRI�SJ�XLI�����WM^I�WXERHEVHM^IH�GSQTEVMWSRW�FIX[IIR�XLI�RSZMGIW�ERH�ZIXIVERW
WLS[IH�E�WMKRMJMGERX�HMJJIVIRGI��4VIZMSYW�VIWYPXW�[IVI�RSX�ERSQEPSYW��YWI�SJ�XEVKIXIH�WEQTPMRK�EW�[IPP�EW
XVEMRIH�RSZMGI�GSPPIGXSVW�MR�WXYH]MRK�HVMPPMRK�TVIHEXMSR�MW�EKEMR�ZEPMHEXIH�

.H\ZRUGV��XE\SR�WTIGMJMG�WEQTPMRK��TEPISIGSPSK]��FMZEPZIW��TPIMWXSGIRI��XEVKIXIH�WEQTPMRK

3



)'+��

''+
)'+

:KDW�IDFWRUV�FRQWURO�IRUHVW�HFRV\VWHP�ZDWHU�XVH�HIILFLHQF\"

/LQJFKHQJ�/L
/L��/���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
/LQ��3���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
=KHQJ��+���,QVWLWXWH�RI�$WPRVSKHULF�3K\VLFV��&KLQHVH�$FDGHP\�RI�6FLHQFHV��%HLMLQJ��&KLQD
<DQJ��=���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
=KDQJ��.���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

;EXIV�YWI�IJJMGMIRG]��;9)��HIJMRIH�EW�VEXMS�FIX[IIR�RIX�KVSWW�TVMQEV]�TVSHYGXMSR�ERH�IZETSXVERWTMVEXMSR
PSWW��VITVIWIRXW�LS[�IJJMGMIRX�IGSW]WXIQ�GER�XVERWPEXI�[EXIV�MRXS�GEVFSR��-X�MW�ER�MQTSVXERX�XIVQ�HIWGVMFMRK�XLI
GSYTPMRK�FIX[IIR�GEVFSR�ERH�L]HVSPSKMGEP�G]GPI��,S[IZIV��VIPEXMSRWLMTW�FIX[IIR�;9)�ERH�SXLIV
QIXISVSPSKMGEP�SV�IGSPSKMGEP�JEGXSVW�EVI�WXMPP�PEVKIP]�YRORS[R��,IVI�[I�YWI�WEXIPPMXI�SFWIVZEXMSRW�SV�GPMQEXI
VIEREP]WMW�HEXEWIXW�XS�MRZIWXMKEXI�XLI�VIPEXMSRWLMTW�FIX[IIR�;9)�ERH�E�ZEVMIX]�SJ�JEGXSVW��MRGPYHMRK�EVMHMX]
MRHI\��%-��PIEJ�EVIE�MRHI\��0%-��RSVQEPM^IH�HMJJIVIRGI�ZIKIXEXMSR�MRHI\��2(:-��WSPEV�MRHYGIH�GLPSVSTL]PP
JPYSVIWGIRGI��7-*��JSVIWX�GERST]�LIMKLX��JSVIWX�EKI��ERH�XVII�HIRWMX]��3YV�EREP]WIW�JSGYWIH�SR�XLI�2SVXL
%QIVMGER����sཌ���s2������sཌ����s;�JSVIWX�IGSW]WXIQ�HYVMRK�KVS[MRK�WIEWSR��.YRI��.YP]��%YKYWX��;I
JSYRH�XLEX���;9)�LEZI�E�TSWMXMZI�VIPEXMSRWLMT�[MXL�0%-��2(:-�ERH�7-*��ERH�;9)�MRGVIEWI�VEXIW�FIGSQI
PEVKIV�EW�PEXMXYHIW�MRGVIEWI����;9)�MW�QSVI�WIRWMXMZI�XS�7-*�ERH�2(:-�XLER�0%-����%W�%-�MRGVIEWIW�YRHIV
SXLIV�WTIGMJMG�JEGXSVW��;9)�I\LMFMXW�HSYFPI�TIEO��8LMW�WXYH]�HIITW�SYV�YRHIVWXERHMRK�SJ�XLI�KIRIVEP
VIPEXMSRWLMTW�FIX[IIR�;9)�ERH�QIXISVSPSKMGEP�SV�IGSPSKMGEP�JEGXSVW��ERH�TVSZMHIW�E�YRMZIVWEP�KYMHI�JSV
JYXYVI�VIPEXIH�WXYH]�

.H\ZRUGV��;EXIV�YWI�IJJMGMIRG]��*SVIWX�IGSW]WXIQ��'EVFSR�G]GPI��;EXIV�G]GPI
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&UDQLDO�RVWHRORJ\�RI�H[WDQW�DQG�H[WLQFW�JHUUKRQRWLQH�OL]DUGV

6LPRQ�6FDUSHWWD
6FDUSHWWD��6���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
/HGHVPD��'���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

+IVVLSRSXMRIW�EVI�ER�I\XERX�GPEHI�SJ�ERKYMH�PM^EVHW�[MXL�E�VMGL�'IRS^SMG�JSWWMP�VIGSVH�MR�XLI�%QIVMGEW�
7TIGMIW�FIPSRKMRK�XS�XLI�KIRIVE�(OJDULD�ERH�*HUUKRQRWXV�EVI�GYVVIRXP]�JSYRH�MR�[IWXIVR�ERH�GIRXVEP�2SVXL
%QIVMGE��SJXIR�MR�QIWMG�LEFMXEXW��(IWTMXI�XLI�VIPEXMZI�JEQMPMEVMX]�XS�FMSPSKMWXW�ERH�TEPISRXSPSKMWXW�SJ�WSQI
WTIGMIW��GSQTVILIRWMZI�WXYHMIW�SJ�XLI�GVERMEP�EREXSQ]�SJ�(OJDULD�ERH�*HUUKRQRWXV�GYVVIRXP]�EVI�PEGOMRK�
(IWGVMTXMSR�SJ�XLI�FSRIW�MR�XLI�WOYPP�WYTTPMIW�YWIJYP�HEXE�JSV�I\EQMRMRK�QSVTLSPSKMGEP�ZEVMEXMSR�ERH
TL]PSKIR]��ERH�XLYW�MW�ER�I\GIPPIRX�XSSP�JSV�ER]�QSVTLSPSKMGEP�WXYH]��,IVI��[I�EMQ�XS�HIWGVMFI�XLI�EREXSQ]�SJ
XLI�WOYPPW�SJ�EPP�WTIGMIW�SJ�(OJDULD�ERH�*HUUKRQRWXV�EW�[IPP�EW�VITVIWIRXEXMZIWW�SJ�SXLIV�KIVVLSRSXMRI�XE\E�
TEVXMGYPEVP]�WTIGMIW�SJ�0HVDVSLV�ERH�%DULVLD��8LMW�[MPP�TVSZMHI�RSZIP�EREXSQMGEP�MRJSVQEXMSR�JSV�QSHIVR
WTIGMIW��FYX�EPWS�XLI�JVEQI[SVO�JSV�HMEKRSWMRK�TL]PSKIRIXMG�TPEGIQIRX�SJ�JSWWMP�WTIGMQIRW��;I�IQTPS]
XVEHMXMSREPP]�TVITEVIH�WOIPIXSRW�EW�[IPP�EW�\�VE]�GSQTYXIV�XSQSKVETL]��'8�WGERW��XLI�PEXXIV�SJJIV�TVIZMSYWP]
MQTSWWMFPI�MRWMKLXW�MRXS�XLI�EREXSQ]�SJ�PM^EVH�WOYPPW�JSV�[LMGL�RS�WOIPIXEP�QEXIVMEP�GYVVIRXP]�I\MWXW��;I
TEVXMEPP]�HIWGVMFIH�XLI�GVERMEP�SWXISPSK]�SJ�(OJDULD�SDQDPLQWLQD��E�WSQI[LEX�TSSVP]�ORS[R�WTIGMIW�MRLEFMXMRK
E�WQEPP�EVIE�MR�'EPMJSVRME�ERH�[LSWI�WOIPIXEP�EREXSQ]�[EW�RIZIV�FIJSVI�EREP]^IH��7]RETSQSVTLMIW�TVIZMSYWP]
YXMPM^IH�XS�HMEKRSWI�(OJDULD��WYGL�EW�XLI�TVIWIRGI�SJ�E�HMWXMRGX�WYVERKYPEV�JSVEQIR�ERH�XLI�EFWIRGI�SJ�E�RSXGL
SR�XLI�GSVSRSMH�ERH�WYVERKYPEV�TVSGIWWIW�SJ�XLI�HIRXEV]��[IVI�SFWIVZIH��1SVTLSPSK]�SJ�E�TVIZMSYWP]�ORS[R
FYX�YRMHIRXMJMIH�4PMSGIRI�PM^EVH�JVSQ�XLI�%R^E�&SVVIKS�HIWIVX�MR�'EPMJSVRME�HIQSRWXVEXIW�MX�XS�FI�E
KIVVLSRSXMRI��FYX�QSVI�WTIGMJMG�XE\SRSQMG�EWWMKREXMSR�LEW�]IX�XS�FI�HIXIVQMRIH�ERH�TVSZMHIW�XLI�QEMR
SFNIGXMZI�SJ�XLMW�WXYH]�

.H\ZRUGV��1SVTLSPSK]��SWXISPSK]��KIVVLSRSXMRIW��TL]PSKIRIXMGW��JSWWMPW
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,GHQWLI\LQJ�WKH�5ROH�RI�([WUDWURSLFDO�$LU�6HD�,QWHUDFWLRQV�LQ�1RUWK�3DFLILF�&OLPDWH�9DULDELOLW\�ZLWK�D
+LHUDUFK\�RI�&(60�6LPXODWLRQV

7LDQ\L�6XQ
6XQ��7���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��7;
2NXPXUD��<���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��7;

0EVKI�WGEPI�TEXXIVRW�SJ�I\XVEXVSTMGEP�WIE�WYVJEGI�XIQTIVEXYVI��778�ZEVMEFMPMX]�EVI�TVMQEVMP]�HVMZIR�F]
MRXVMRWMG�QSHIW�SJ�EXQSWTLIVMG�GMVGYPEXMSR�ZEVMEFMPMX]�XLVSYKL�GLERKIW�MR�WYVJEGI�LIEX�JPY\IW�ERH�SGIER
GYVVIRXW��;LMPI�XLIWI�GLERKIW�MR�I\XVEXVSTMGEP�778W�MR�XYVR�EJJIGX�XLI�EXQSWTLIVMG�GMVGYPEXMSR��MX�VIQEMRW
YRGPIEV�XS�[LEX�I\XIRX�XLI�SGIERMG�JIIHFEGO�QSHMJMIW�XLI�SZIVEPP�GPMQEXI�ZEVMEFMPMX]��8LI�TVIWIRX�WXYH]�JSGYWIW
SR�2SVXL�4EGMJMG�ZEVMEFMPMX]�ERH�VIZMWMXW�XLMW�PSRK�WXERHMRK�TVSFPIQ�F]�EREP]^MRK�QYPXM�GIRXYV]�QMPPIRRMYQ
GSRXVSP�WMQYPEXMSRW�SJ�ER�EXQSWTLIVMG�QSHIP��'%1��GSYTPIH�XS�XLI�SGIER�[MXL�ZEV]MRK�HIKVIIW��E�����]V�VYR
SJ�WXERHEPSRI�'%1�������]IEV�VYR�SJ�'%1��GSYTPIH�XS�E�WPEF�SGIER��'%1�731��ERH������]V�VYR�SJ�JYPP]
GSYTPIH�QSHIP��''71���8LI�PIEHMRK�QSHI�SJ�2SVXL�4EGMJMG�EXQSWTLIVMG�ZEVMEFMPMX]�MW�ZIV]�WMQMPEV�EQSRK
XLVII�QSHIPW�ERH�VIWIQFPIW�XLI�SFWIVZIH�4EGMJMG�2SVXL�%QIVMGER��42%�TEXXIVR��MR�WYTTSVX�SJ�XLI�WXSGLEWXMG
GPMQEXI�QSHIP��-R�'%1�731��XLI�EWWSGMEXIH�WYVJEGI�LIEX�JPY\�ERSQEPMIW�MRHYGI�778�GLERKIW�HYVMRK�FSVIEP
[MRXIV��[LMGL�XIRH�XS�TIVWMWX�MRXS�XLI�JSPPS[MRK�[MRXIV�XLVSYKL�TSWMXMZI�GPSYH�JIIHFEGO��8LIWI�778�GLERKIW
PIEZI�[IEO��FYX�HMWXMRGX�MQTVMRXW�SR�XLI�EXQSWTLIVI��8LI�EXQSWTLIVMG�VIWTSRWI�MW�LMKLP]�WIEWSREPP]�HITIRHIRX
ERH�TVSNIGXW�SRXS�XLI�SVMKMREP�42%�TEXXIVR�MR�XLI�YTTIV�XVSTSWTLIVI�HYVMRK�FSVIEP�[MRXIV�[LMPI�E�HMVIGX
FEVSGPMRMG�VIWTSRWI�FIGSQIW�TVIZEPIRX�MR�XLI�SXLIV�WIEWSRW��8LI�XLIVQSH]REQMG�EMV�WIE�MRXIVEGXMSRW�SRP]
QEVKMREPP]�MRGVIEWI�XLI�TIVWMWXIRG]�SJ�42%�ZEVMEFMPMX]�MR�'%1�731�GSQTEVIH�XS�XLI�WXERHEPSRI�'%1�
WMQYPEXMSR��-R�''71���E�WMQMPEV�MRJPYIRGI�SJ�I\XVEXVSTMGEP�778W�MW�WYKKIWXIH�FYX�HMJJMGYPX�XS�MWSPEXI�HYI�XS�XLI
HSQMRERX�MQTEGX�SJ�)P�2MRS�7SYXLIVR�3WGMPPEXMSR�ERH�EWWSGMEXIH�EXQSWTLIVMG�XIPIGSRRIGXMSRW��2IZIVXLIPIWW�
H]REQMGEPP]�MRHYGIH�778�ZEVMEFMPMX]�MR�XLI�SGIERMG�JVSRXEP�VIKMSR�ETTIEVW�XS�EHH�QSVI�TIVWMWXIRG]�XS
EXQSWTLIVMG�ZEVMEFMPMX]�FIGEYWI�SJ�MXW�PS[�JVIUYIRG]�REXYVI�

.H\ZRUGV��I\XVEXVSTMGEP�EMV�WIE�MRXIVEGXMSR��QSHIP�LMIVEVGL]

6



)'+��

''+
)'+

1HZ�'HVFULSWLRQ�DQG�3K\ORJHQHWLF�$QDO\VLV�RI�D�0DPPDOLDQ�5HODWLYH�IURP�/DWH�7ULDVVLF�$UJHQWLQD�
DQG�WKH�,PSRUWDQFH�RI�&7�,PDJHU\�IRU�$PELJXRXV�7D[D

5DFKHO�:DOODFH
:DOODFH��5���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�GPSWIWX�VIPEXMZI�XS�1EQQEPMEJSVQIW��QSWX�VIGIRX�GSQQSR�ERGIWXSV�SJ�XLI�I\XMRGX�?MA1SVKERYGSHSR?�MA
ERH�QEQQEPW��ERH�EPP�SJ�MXW�HIWGIRHIRXW�MW�LSXP]�HIFEXIH�EQSRK�TEPISRXSPSKMWXW��,MWXSVMGEPP]��XVMX]PSHSRXMHW
ERH�XVMXLIPIHSRXMHW��SJ�[LMGL�XLI�QSRSTL]P]�MW�EQFMKYSYW�LEZI�GSRXIRHIH�JSV�XLI�WMWXIV�XE\SR�TSWMXMSR�XS
1EQQEPMEJSVQIW��%�HIGEHI�EKS��E�RI[�KVSYT�SJ�RSR�QEQQEPMER�G]RSHSRXW��FVEWMPSHSRXMHW��[IVI�MRXVSHYGIH
XS�XLI�HIFEXI��EJJIGXMRK�XLI�GSRZIVWEXMSR�SJ�XLI�IZSPYXMSR�SJ�QEQQEPMER�GLEVEGXIVMWXMGW��6IEWSREFP]�
FVEWMPSHSRXMHW�LEZI�RSX�FIIR�YRERMQSYWP]�EGGITXIH��ERH�LEZI�FIIR�GLEPPIRKIH�IZIV][LIVI�JVSQ�KIRYW
MHIRXMJMGEXMSR��XS�MXW�ZEPMHMX]�EW�E�REXYVEP�KVSYT��XS�MXW�WMWXIV�XE\SR�VIPEXMSRWLMT�[MXL�1EQQEPMEJSVQIW��,IVI�
[I�VITSVX�SR�E�RI[�TYXEXMZI�FVEWMPSHSRXMH�WTIGMQIR��4:7.������JVSQ�XLI�-WGLMKYEPEWXS�*SVQEXMSR�SJ�0EXI
8VMEWWMG�%VKIRXMRE��%�WPIRHIV�^]KSQEXMG�EVGL�MW�WLEVIH�[MXL�SXLIV�IYG]RSHSRXW�GPSWIP]�VIPEXIH�XS
1EQQEPMEJSVQIW��[LMPI�XLI�TSWX�GERMRI�EREXSQ]�ERH�TVIWIRGI�SJ�ER�MRXIVTXIV]KSMH�ZEGYMX]�JYVXLIV�YRMXI
4:7.�����[MXL�SXLIV�FVEWMPSHSRXMHW��,S[IZIV��TVMQMXMZI�EREXSQMGEP�GLEVEGXIVMWXMGW�MRGPYHMRK�E�TVIJVSRXEP�
TSWXSVFMXEP�ERH�TSWXSVFMXEP�FEV��ERH�E�LMKL�SVFMXSWTLIRSMH�WYKKIWX�XLEX�MX�MW�QSVI�FEWEP�XLER�XLI�FVEWMPSHSRXMHW
ERH�SXLIV�HIVMZIH�IYG]RSHSRXW��%YXETSQSVTLMIW�MRGPYHMRK�E�PS[�SVFMXEP�TVSGIWW�SJ�XLI�TEPEXMRI��PEVKI��WPIRHIV
GERMRIW��WQEPP��WMQTPI�TSWX�GERMRIW�FILMRH�E�QSHIVEXI�HMEWXIQE��ERH�E�WXVSRKP]�TSWXIVMSVP]�VIEGLMRK
PEQFHSMHEP�GVIWX�FI]SRH�XLI�SGGMTMXEP�GSRH]PIW�WYTTSVX�KIRIVMG�HMWXMRGXMSR��%�TVIPMQMREV]�TEVWMQSR]�EREP]WMW
WYKKIWXW�XLEX�4:7.�����MW�E�RI[�KIRYW�SJ�RSR�QEQQEPMER�IYG]RSHSRX�QSVI�GPSWIP]�VIPEXIH�XS�XVMX]PSHSRXW
XLER�XS�XVMXLIPIHSRXW��FVEWMPSHSRXMHW��ERH�1EQQEPMEJSVQIW��%�QSRSTL]PIXMG�VIPEXMSRWLMT�SJ�XLI�FVEWMPSHSRXMHW�
?MA&VEWMPSHSR?�MA�ERH�?MA&VEWMPMXLIVMYQ?�MA��MW�EPWS�YRWYTTSVXIH��8LI�VIGSZIVIH�VIPEXMSRWLMTW�EQSRK�HIVMZIH�
RSR�QEQQEPMEJSVQ�IYG]RSHSRXW�HMJJIV�JVSQ�XLI�VIWYPXW�SJ�TVIZMSYW�EREP]WIW��ERH�EVI�PMOIP]�XS�GLERKI�YTSR
JYVXLIV�SFWIVZEXMSR�ERH�MRGPYWMSR�SJ�RI[�GVERMEP�GLEVEGXIVW��&YX�WYGL�EQFMKYMX]�SJ�VIWYPXW�WYKKIWXW�VETMH
HMZIVWMJMGEXMSR�SJ�G]RSHSRXW�FIJSVI�XLI�IZSPYXMSR�SJ�XVYI�QEQQEPW��ERH�LMKLPMKLXW�XLI�MQTSVXERGI�JSV
XLSVSYKL��HIXEMPIH�SFWIVZEXMSR�SJ�XLIWI�XE\E��7SQI�GVERMEP�JIEXYVIW�SJ�4:7.�����XLEX�EVI�GVYGMEP�JSV
HIXIVQMRMRK�XLI�VIPEXMSRWLMT�SJ�RSR�QEQQEPMER�IYG]RSHSRXW�LEZI�FIIR�SZIVPSSOIH�MR�TVIZMSYW�EREP]WIW�
WXVIWWMRK�XLI�MQTSVXERGI�SJ�\�VE]�GSQTYXIH�XSQSKVETL]��'8�XIGLRSPSK]�MR�TEPISRXSPSK]��8LSWI�JIEXYVIW�QE]
EPWS�FI�TVIWIRX�MR�SXLIV�XE\E�MRGPYHMRK�?MA&VEWMPSHSR?�MA�ERH�?MA&VEWMPMXLIVMYQ?�MA��XLSYKL�WYGL�IPIQIRXW�EVI
PMOIP]�LEVH�XS�WII�YRPIWW�I\EQMRIH�MR�LMKL�VIWSPYXMSR�GVSWW�WIGXMSREP�WGERW��*YVXLIV��'8�HEXE�WLS[W�XLEX�4:7.
����HSIW�RSX�LEZI�VITPEGIQIRX�XIIXL�ERH�XLIVIJSVI�MW�PMOIP]�RSX�E�NYZIRMPI�EW�LEW�FIIR�TVIZMSYWP]�WYWTIGXIH�
&IGEYWI�XLIWI�XE\E�EVI�MQTSVXERX�JSV�YRHIVWXERHMRK�LS[�QEQQEPW�IZSPZIH��ERH�FIGEYWI�XLI]�IEGL�TSWWIWW�E
YRMUYI�QSWEMG�SJ�TVMQMXMZI�ERH�HIVMZIH�GLEVEGXIVMWXMGW��MX�MW�IRGSYVEKIH�XLEX�QSVI�WTIGMQIRW�FI�'8�WGERRIH
XS�JEGMPMXEXI�GEVIJYP��XLSVSYKL�SFWIVZEXMSR�

.H\ZRUGV��)YG]RSHSRXME��TL]PSKIRIXMG�W]WXIQEXMGW��&VEWMPSHSRXMHEI��&VEWMPSHSR��&VEWMPMXLIVMYQ�
1EQQEPMEJSVQIW��'8��'SQTYXIH�8SQSKVETL]��TEPISRXSPSK]��ZIVXIFVEXI�TEPISRXSPSK]
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,PSRUWDQFH�RI�WKH�$VVRFLDWLRQ�%HWZHHQ�&UXVWRVH�&RUDOOLQH�$OJDH�DQG�&RUDOV�WR�5HHI�%XLOGLQJ�LQ�WKH
)RVVLO�5HFRUG

$QQD�:HLVV
:HLVV��$���'HSDUWPHQW�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
0DUWLQGDOH��5���'HSDUWPHQW�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

-R�QSHIVR�SGIERW��GVYWXSWI�GSVEPPMRI�EPKEI��''%�TPE]�E�ZMXEP�VSPI�MR�GSVEP�VIIJ�LIEPXL�F]�TVSZMHMRK�WXVYGXYVEP
WXEFMPMX]�ERH�MRHYGMRK�XLI�WIXXPIQIRX�SJ�VIIJ�FYMPHMRK�GSVEP�PEVZEI��-X�LEW�FIIR�WYKKIWXIH�XLEX�''%�TPE]IH�E
WMQMPEV�VSPI�MR�ERGMIRX�VIIJW�EW�JEV�FEGO�EW�XLI�'VIXEGISYW��,S[IZIV��XLIVI�LEW�FIIR�RS�HIJMRMXMZI�EREP]WMW�SJ
XLIMV�MQTSVXERGI�MR�HIIT�XMQI��8LI�KSEP�SJ�XLMW�TVSNIGX�MW�XS�UYERXMXEXMZIP]�EWWIWW�XLI�MQTSVXERGI�SJ�''%�SR
ERGMIRX�GSVEP�VIIJW��.YVEWWMG�XLVSYKL�4PIMWXSGIRI�YWMRK�XLI�4EPISFMSPSK]�(EXEFEWI�ERH�XLI�4EPIS6IIJW
HEXEFEWI��-J�XLI�VIPEXMSRWLMT�FIX[IIR�GSVEPW�ERH�''%�MR�JSWWMP�VIIJW�[EW�WMQMPEV�XS�XLI�QSHIVR�EWWSGMEXMSR�
GSVEP�VIIJW�[MXL�LMKLIV�EFYRHERGIW�SJ�''%�EVI�I\TIGXIH�XS�LEZI�KVIEXIV�VIPMIJ�ERH�SZIVEPP�GEVFSREXI
TVSHYGXMSR��-X�MW�EPWS�TVIHMGXIH�XLEX�GSVEP�VIIJW�[MXL�KVIEXIV�EQSYRXW�SJ�''%�[MPP�LEZI�KVIEXIV�XE\SRSQMG
HMZIVWMX]��8LI�TEVEQIXIVW�YWIH�MR�XLMW�TVSNIGX�EVI�VIIJ�XLMGORIWW�ERH�ZSPYQI�EW�[IPP�EW�VIIJ�HMZIVWMX]�XS�EWWIWW
GEVFSREXI�TVSHYGXMSR�ERH�IGSPSKMGEP�LIEPXL��VIWTIGXMZIP]��%HHMXMSREP�JEGXSVW�XEOIR�MRXS�GSRWMHIVEXMSR�EVI
TEPISPEXMXYHI��VIIJ�X]TI��ERH�TIVGIRX�SJ�''%�SR�XLI�VIIJ��8LI�TEVEQIXIVW�EVI�IMXLIV�PMWXIH�SV�GER�FI�GEPGYPEXIH
JVSQ�XLI�EJSVIQIRXMSRIH�HEXEFEWIW��%W�GEPGMJ]MRK�SVKERMWQW��QSHIVR�''%�EVI�TEVXMGYPEVP]�WIRWMXMZI�XS
GLERKIW�MR�SGIER�GLIQMWXV]��I�K��EGMHMJMGEXMSR�ERH�ERS\ME��-X�MW�MQTSVXERX�XS�YRHIVWXERH�XLI�VIPEXMSRWLMT
FIX[IIR�''%�ERH�VIIJ�FYMPHMRK�GSVEPW�MR�SVHIV�XS�FIXXIV�TVIWIVZI�XLMW�VIPEXMSRWLMT�MR�GYVVIRXP]�GLERKMRK
SGIERW�

.H\ZRUGV��'SVEPPMRI�%PKEI��6IIJW��4EPISFMSPSK]��(EXEFEWI
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35(67$&.�6(,60,&�,19(56,21�%<�48$1780�$11($/,1*��$33/,&$7,21�72�&$1$
),(/'

%DGU�$OXODLZ
$OXODLZ��%���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6HQ��0���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�EMQ�SJ�WIMWQMG�MRZIVWMSR�MW�XS�IWXMQEXI�XLI�WYFWYVJEGI�IPEWXMG�TVSTIVXMIW��8LMW�MW��EGGSQTPMWLIH�F]�JMRHMRK
XLI�QMRMQYQ�SJ�E�WYMXEFP]�HIJMRIH�IVVSV�JYRGXMSR��(IXIVQMRMWXMG�MRZIVWMSR�GER�FI�YWIH�XS�JMRH�E�WMRKPI�WSPYXMSR
SJ�XLMW�QMRMQM^EXMSR�TVSFPIQ��XLMW�WSPYXMSR�MW�XLI�GPSWIWX�XS�XLI�MRMXMEP�QSHIP��7IMWQMG�MRZIVWMSR�MW�E�LMKLP]�RSR�
PMRIEV�TVSFPIQ�XLEX�LEW�QYPXMTPI�QMRMQE�SJ�HMJJIVIRX�LIMKLXW��%PXLSYKL�HIXIVQMRMWXMG�MRZIVWMSR�MW
GSQTYXEXMSREPP]�GLIET��MX�JEMPW�MR�JMRHMRK�XLI�KPSFEP�QMRMQYQ�[LIR�XLI�MRMXMEP�QSHIP�MW�JEV�JVSQ�MX�
1SVISZIV��HIXIVQMRMWXMG�MRZIVWMSR�MW�FERH�PMQMXIH��8LYW��KPSFEP�QMRMQM^EXMSR�QIXLSHW�EVI�TVIJIVVIH�MR�WYGL
TVSFPIQW��&IGEYWI�XLI�QSHIP�WTEGI�MR�E�X]TMGEP�KISTL]WMGEP�MRZIVWMSR�TVSFPIQ�MW�ZIV]�PEVKI��XLI�KVMH�WIEVGL
EPKSVMXLQ�MW�RSX�E�TVEGXMGEP�ETTVSEGL��4YVI�1SRXI�'EVPS�QIXLSH��[LMGL�VERHSQP]�IZEPYEXIW�XLI�IVVSV�JYRGXMSR
EX�QER]�TSMRXW��MW�WXMPP�ZIV]�I\TIRWMZI��7MQYPEXIH�%RRIEPMRK��7%�MW�ERSXLIV�KPSFEP�STXMQM^EXMSR�QIXLSH�XLEX
VERHSQP]�WEQTPIW�XLI�TVSTSWEP�HMWXVMFYXMSR�FYX�EPWS�YXMPM^IW�1IXVSTSPMW�GVMXIVMSR�XS�EGGITX�SV�VINIGX�XLI�RI\X
XVMEP�WSPYXMSR��,IRGI��7%�GSRZIVKIW�XS�XLI�KPSFEP�QMRMQYQ�JEWXIV�XLER�TYVI�1SRXI�'EVPS�QIXLSH�
9RJSVXYREXIP]��7%�GSYPH�FI�XVETTIH�MR�E�PSGEP�QMRMQYQ�MJ�XLI�ERRIEPMRK�WGLIHYPIH�MW�RSX�TVSTIVP]�HIWMKRIH�
1SVISZIV��MX�MW�WXMPP�E�ZIV]�I\TIRWMZI�QIXLSH�MR�KISTL]WMGEP�MRZIVWMSR�[LIVI�[I�MRZIVX�JSV�E�PEVKI�RYQFIV�SJ
TEVEQIXIVW���5YERXYQ�%RRIEPMRK��5%�MW�VIPEXMZIP]�E�RI[�KPSFEP�STXMQM^EXMSR�QIXLSH�XLEX�MW�MRWTMVIH�JVSQ
UYERXYQ�QIGLERMGW��7IZIVEP�ETTPMGEXMSRW�LEZI�HIQSRWXVEXIH�XLEX�5%�GSRZIVKIW�JEWXIV�XLER�7%�ERH�IWGETIW
JVSQ�FIMRK�XVETTIH�MR�E�PSGEP�QMRMQYQ���,IVI��[I�ETTP]�5%�EPKSVMXLQ�MR�E�WIMWQMG�TVIWXEGO�MRZIVWMSR�XS
VIWSPZI�;SSHJSVH��JSVQEXMSR�MR�XLI�'ERE�JMIPH��3OPELSQE��8LI�VIWYPXW�EVI�GSQTEVIH�[MXL�XLSWI�SFXEMRIH�F]
E�HIXIVQMRMWXMG�MRZIVWMSR��3YV�VIWYPXW�GPIEVP]�HIQSRWXVEXI�WYTIVMSV�TIVJSVQERGI�SJ�SYV�WXSGLEWXMG�5%
MRZIVWMSR�SZIV�WXERHEVH�7%�ERH�HIXIVQMRMWXMG�MRZIVWMSR�SJ�JMIPH�HEXE�

.H\ZRUGV��7IMWQMG��4VIWXEGO��-RZIVWMSR��+PSFEP�3TXMQM^EXMSR��6IWIVZSMV�'LEVEGXIVM^EXMSR
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0HFKDQLFDO�6WUDWLJUDSK\�DQG�)UDFWXULQJ�RI�,FHKRXVH�&DUERQDWH�0RXQG�&RPSOH[HV

<DVHU�$O]D\HU
$O]D\HU��<���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
=DKP��&���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
-DQVRQ��;���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
.HUDQV��&���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ

4L]PPSMH�EPKEP�QSYRH�GSQTPI\IW�SJ�XLI�4IRRW]PZERMER�,SPHIV�*SVQEXMSR�MR�XLI�7EGVEQIRXS�1SYRXEMRW��21�
[IVI�I\EQMRIH�JSV�JVEGXYVI�HMWXVMFYXMSR��QIGLERMGEP�WXVEXMKVETL]��ERH�GYVVIRX�VSGO�WXVIRKXL��)EVP]
GIQIRXEXMSR�SJ�QSYRH�JEGMIW�GER�GVIEXI�FVMXXPIRIWW�GSRXVEWX�[MXL�]SYRKIV�VSGOW�XLEX�QE]�JVEGXYVI�[LIR�WXVEMR
MW�I\EGIVFEXIH�F]�HMJJIVIRXMEP�GSQTEGXMSR��*MRMXI�HMWGVIXI�IPIQIRX��(�)PJIR�QSHIPW�YRHIV�XLI�VIEPMWXMG
GSRWXVEMRXW�SJ�KVEZMX]��IZSPZMRK�QIGLERMGEP�TVSTIVXMIW��TSVI�TVIWWYVI��ERH�QIGLERMGEP�WXVEXMKVETL]�GER�FI
YXMPM^IH�XS�UYERXMJ]�XLI�IJJIGX�SJ�HMJJIVIRXMEP�GSQTEGXMSR��QSYRH�KISQIXV]��ERH�QIGLERMGEP�YRMX�XLMGORIWW�SR
JVEGXYVI�EXXVMFYXIW�ERH�HMWXVMFYXMSR��8LI�ZEPMHMX]�SJ�WYGL�QSHIPW�GER�XLIR�FI�XIWXIH�F]�GSQTEVMWSR�XS�JMIPH
SFWIVZEXMSRW�
*VEGXYVI�HIRWMX]�QETW�SJ�=YGGE�'ER]SR�RSVXLIVR�[EPP�WLS[�LMKL�JVEGXYVI�HIRWMX]�ZEPYIW�PSGEXIH�SR�FIHW
SZIVP]MRK�XLI�WXIIT�WMHI�SJ�E�TL]PPSMH�QSYRH��YT�XS������JVEG�JX��EW�[IPP�EW�MR�XLI�QMHHPI�SJ�XLI�QSYRHW��YT
XS������JVEG�JX���,S[IZIV��FIHW�XLEX�EVI�MRHMVIGXP]�EFSZI�XLI�QSYRH�ERH�HS�RSX�I\LMFMX�HITSWMXMSREP�HVETMRK
LEZI�PS[�JVEGXYVI�HIRWMX]��*VEGXYVIW�EVI�FSYRHIH�SV�IRGSQTEWWIH�F]���X]TIW�SJ�QIGLERMGEP�YRMXW��)EGL
QIGLERMGEP�YRMX�MW�EWWSGMEXIH�[MXL�WTIGMJMG�HITSWMXMSREP�JEGMIW�����QEWWMZI�TL]PPSMH�EPKEP�FSYRHWXSRIW����
QEWWMZI�KVEMRWXSRIW�ERH�KVEMR�HSQMREXIH�TEGOWXSRIW�����XLMRP]�FIHHIH�VIGIWWMZI�JYWMPMRMH�TL]PPSMH�EPKEI
[EGOIWXSRIW�ERH�TEGOIWXSRIW��ERH����VIGIWWMZI�WLEPI�QYHWXSRI��9RGSRJMRIH�GSQTVIWWMZI�WXVIRKXL��9'7�SJ
EPP�JEGMIW�[EW�IWXMQEXIH�JVSQ�E�XSXEP�SJ�����7GLQMHX�LEQQIV�LEVHRIWW�QIEWYVIQIRXW��8LIVI�MW�RS�HMWGIVREFPI
HMJJIVIRGI�MR�XLI�9'7�ZEPYIW�FIX[IIR�JEGMIW��1IHMER�9'7�!�b���14E�I\GITX�JSV�XLI�WMKRMJMGERXP]�WXVSRKIV
FSYRHWXSRIW�PSGEXIH�MR�TL]PPSMH�QSYRHW�GSVI��1IHMER�9'7�!�b����14E��9'7�ZEPYIW�EVI�GSRWMWXIRX�[MXL
TVIZMSYW�GIQIRX�WXVEXMKVETL]�[SVO�MRHMGEXMRK�XLEX�QSYRHW�[IVI�PMXLMJMIH�F]�IEVP]�QIXISVMG�[EXIV�GIQIRXEXMSR
ERH�XLI�VIQEMRMRK�JEGMIW�YRHIV[IRX�GSQTEGXMSR�ERH�PEXI�GIQIRXEXMSR�MR�ITMWSHIW�XLEX�TVIHEXI�ERH�TSWXHEXI
JVEGXYVMRK��8LI�LMKLIWX�QIGLERMGEP�GSRXVEWX�MW�I\TIGXIH�XS�FI�TVIWIRX�WSSR�EJXIV�HITSWMXMSR�SJ�VSGOW�]SYRKIV
XLER�TL]PPSMH�QSYRHW��8LMW�LMKLPMKLXW�XLI�YXMPMX]�SJ�KISQIGLERMGEP�QSHIPMRK�XS�YRVEZIP�XLI�IZSPYXMSR�SJ
JVEGXYVIW�EW�QIGLERMGEP�TVSTIVXMIW�IZSPZI�XIQTSVEPP]��8LYW��[I�TVIWIRX��(�)PJIR�QSHIPW�XLEX�EGGSYRXW�JSV�XLI
HITSWMXMSR�ERH�GSQTEGXMSR�SJ�WXVEXE�EFSZI�XLI�GIQIRXIH�VMKMH�TL]PPSMH�QSYRHW�

.H\ZRUGV��*VEGXYVIW��2YQIVMGEP�1SHIPMRK��'EVFSREXI�1SYRHW��(MJJIVIRXMEP�'SQTEGXMSR
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$QLVRWURSLF�$QDO\VLV�DQG�)UDFWXUH�&KDUDFWHUL]DWLRQ�RI�WKH�+D\QHVYLOOH�6KDOH��3DQROD�&RXQW\��7H[DV

$QWKRQ\�%DURQH
%DURQH��$���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��,QVWLWXWH�IRU�*HRSK\VLFV��87,*��DQG�-DFNVRQ�6FKRRO�RI
*HRVFLHQFHV
6HQ��0���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��,QVWLWXWH�IRU�*HRSK\VLFV��87,*��DQG�-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV

-R�YRGSRZIRXMSREP�VIWSYVGIW�WYGL�EW�XLI�,E]RIWZMPPI�7LEPI��E�TVSTIV�YRHIVWXERHMRK�SJ�REXYVEP�JVEGXYVI�TEXXIVRW
MW�IWWIRXMEP�XS�IRLERGMRK�XLI�IGSRSQMG�WYGGIWW�SJ�TIXVSPIYQ�I\XVEGXMSR��8LI�WTEXMEP�HIRWMX]�SJ�REXYVEPP]
SGGYVVMRK�JVEGXYVI�WIXW�EJJIGXW�HVEMREKI�EVIE�ERH�STXMQEP�HVMPPMRK�PSGEXMSR�W��ERH�XLI�E^MQYXL�SJ�XLI�WXVMOI�SJ
XLI�TVIHSQMRERX�JVEGXYVI�WIX�EJJIGXW�XLI�MHIEP�SVMIRXEXMSR�SJ�[IPPW��-R�XLI�EFWIRGI�SJ�HEXE�XS�HMVIGXP]�HIXIVQMRI
XLIWI�JVEGXYVI�GLEVEGXIVMWXMGW��WYGL�EW�*SVQEXMSR�1MGVSMQEKMRK��*1-�PSKW��XLIWI�REXYVEP�JVEGXYVI�TEXXIVRW�GER
FI�EREP]^IH�F]�I\EQMRMRK�XLI�WIMWQMG�ERMWSXVST]�TVIWIRX�MR�XLI�VIWIVZSMV��%RMWSXVST]�MRXVSHYGIH�JVSQ�EPMKRIH
JVEGXYVI�WIXW�GVIEXIW�TVIHMGXEFPI�E^MQYXLEP�ZEVMEXMSRW�MR�XLI�WIMWQMG�[EZIJMIPH��8LMW�EPPS[W�XLI�VIWIVZSMV
ERMWSXVST]��ERH�XLYW�XLI�JVEGXYVMRK�TVIWIRX�MR�XLI�VIWIVZSMV��XS�FI�WXYHMIH�MRHMVIGXP]�XLVSYKL�XLI�E^MQYXLEP
EREP]WMW�SJ�MRHYWXV]�WXERHEVH��(�WIMWQMG�HEXE��8LI�[SVO�TVIWIRXIH�LIVI�SYXPMRIW�XLVII�HMWXMRGX�QIXLSHSPSKMIW�
[LMGL�YXMPM^I�E^MQYXLEP�EQTPMXYHI�ZEVMEXMSRW��%:%>�TVIWIRX�MR��(�WIMWQMG�HEXE��XS�MRJIV�JVEGXYVI
GLEVEGXIVMWXMGW�[MXLSYX�XLI�RIIH�JSV�WYFWXERXMEP�[IPP�PSK�MRJSVQEXMSR��8[S�SJ�XLIWI�QIXLSHW�LEZI�FIIR
TVIZMSYWP]�IWXEFPMWLIH�ERH�EWWYQI�XLI�VIWIVZSMV�XS�FI�GLEVEGXIVMWXMG�SJ�,SVM^SRXEPP]�8VERWZIVWI�-WSXVSTMG
�,8-��8LI�PEWX�QIXLSH�MW�RSZIP�ERH�EWWYQIW�SVXLSVLSQFMG�ERMWSXVST]�[LIR�MRZIVXMRK�JSV�JVEGXYVI�HIRWMX]�ERH
MW�EFPI�XS�YREQFMKYSYWP]�MRZIVX�JSV�JVEGXYVI�E^MQYXL���%PP�QIXLSHSPSKMIW�YWIH�MR�XLMW�[SVO�TVSHYGIH�WMQMPEV
VIWYPXW��MRGVIEWMRK�GSRJMHIRGI�MR�XLI�EGGYVEG]�SJ�XLIWI�VIWYPXW�XLVSYKL�WXEXMWXMGEP�VITIEXEFMPMX]��*VEGXYVI�HIRWMX]
MRZIVWMSR�VIWYPXW�MRHMGEXI�WTEXMEPP]�ZEV]MRK�JVEGXYVI�HIRWMX]�XLVSYKLSYX�XLI�EVIE��[MXL�E�HMWXMRGX�EVIE�SJ�LMKLIV
JVEGXYVI�HIRWMX]�TVIWIRX�MR�XLI�2SVXL[IWXIVR�GSVRIV�SJ�XLI�EVIE�EREP]^IH��7TEXMEPP]�ZEV]MRK�JVEGXYVI�HIRWMX]
ERH�PSGEPM^IH�TSGOIXW�SJ�JVEGXYVMRK�MW�GSRWMWXIRX�[MXL�I\TIGXEXMSR�JVSQ�EREP]^MRK�TVSHYGXMSR�HEXE�ERH�*1-
PSKW�JVSQ�SXLIV�EVIEW�SJ�XLI�,E]RIWZMPPI��*VEGXYVI�E^MQYXL�MRZIVWMSR�VIWYPXW�WLS[IH�WSQI�ZEVMEFMPMX]�
LS[IZIV��XLI�RSZIP�QIXLSH�TVIWIRXIH�MR�XLMW�XLIWMW�MRHMGEXIW�XLEX�XLI�E^MQYXL�SJ�XLI�TVIHSQMRERX�JVEGXYVI�WIX
MW�SVMIRXIH�EX�E�GSQTEWW�FIEVMRK�SJ�ETTVS\MQEXIP]����HIKVIIW�ཌ�VSXEXIH�WPMKLXP]�GSYRXIVGPSGO[MWI�JVSQ�ER�IEWX�
[IWX�SVMIRXEXMSR��*VEGXYVI�E^MQYXL�VIWYPXW�EKVII�[IPP�[MXL�I\TIGXEXMSRW�JVSQ�E�VIKMSREP�WXVIWW�EREP]WMW�ERH
JVSQ�I\EQMRMRK�GSQTEVEFPI�JSVQEXMSRW�[MXL�ORS[R�JVEGXYVI�TEXXIVRW�MR�XLI�WYVVSYRHMRK�EVIE�

.H\ZRUGV��*VEGXYVI�'LEVEGXIVM^EXMSR��,E]RIWZMPPI�7LEPI
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0L[HG�K\GUDWH�WKHUPRG\QDPLFV�IRU�WKH�&+��1��&2��V\VWHP

.ULVWRSKHU�'DUQHOO
'DUQHOO��.���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV
)OHPLQJV��3���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV

;I�MRZIWXMKEXI�KYIWX�QSPIGYPI�I\GLERKI�SJ�L]HVEXIW�EW�E�QIXLSH�JSV�WMQYPXERISYW�GEVFSR�HMS\MHI�WXSVEKI�ERH
QIXLERI�TVSHYGXMSR��;I�WMQYPEXI�2��'3��FMREV]�KEW�QM\XYVI�MRNIGXMSR�MRXS�QEVMRI�ERH�XIVVIWXVMEP�QIXLERI
L]HVEXI�FIEVMRK�WIHMQIRXW��(MJJIVIRX�GSQTSWMXMSRW�SJ�XLI�MRNIGXIH�KEW�GER�PIEH�XS�JSYV�TSWWMFPI�SYXGSQIW���
-RNIGXIH�KEW�JPS[W�HS[RWXVIEQ�TEWX�QIXLERI�L]HVEXI�ERH�HSIW�RSX�EPXIV�XLI�QIXLERI�L]HVEXI����-RNIGXIH�KEW
GEYWIW�GSQTPIXI�HMWWSGMEXMSR�SJ�QIXLERI�L]HVEXI��[LMGL�GVIEXIW�E�KEW�QM\XYVI�SJ�QIXLERI�ERH�MRNIGXIH�KEW
XLEX�JPS[W�HS[RWXVIEQ����-RNIGXIH�KEW�GEYWIW�GSQTPIXI�HMWWSGMEXMSR�SJ�QIXLERI�L]HVEXI�[MXL�JPS[�SJ�QIXLERI
KEW�HS[RWXVIEQ�ERH�EPP�MRNIGXIH�KEW�VITPEGIW�QIXLERI�MR�XLI�L]HVEXI�GEKI����-RNIGXIH�KEW�GEYWIW�TEVXMEP
HMWWSGMEXMSR�SJ�QIXLERI�L]HVEXI�[MXL�WSQI�VITPEGIQIRX�SJ�QIXLERI�MR�XLI�L]HVEXI�GEKI�ERH�HS[RWXVIEQ�JPS[
SJ�E�QIXLERI�ERH�MRNIGXIH�KEW�QM\XYVI��;I�JSGYW�SR�LS[�GSQTSWMXMSR�SJ�MRNIGXIH�KEW�EJJIGXW�XLI�SYXGSQI�SJ
XLI�MRNIGXMSR�TVSGIWW��ERH�XLIR�HIXIVQMRI�XLI�STXMQEP�MRNIGXMSR�QM\XYVI�SJ�2��'3��JSV�GEVFSR�HMS\MHI�WXSVEKI
ERH�QIXLERI�TVSHYGXMSR��3YV�WMQYPEXMSRW�GSQFMRI�H]REQMG�JPEWL�GEPGYPEXMSRW�YWMRK�XLI�+MFFW�IRIVK]
QMRMQM^EXMSR�SJ�'71+)1�[MXL���H�VIEGXMZI�XVERWTSVX�QSHIPMRK��8LMW�[SVO�TVSZMHIW�MRWMKLX�MRXS�XLI
IJJMGMIRG]�SJ�XLI�KYIWX�QSPIGYPI�I\GLERKI�TVSGIWW�MR�QIXLERI�L]HVEXI�W]WXIQW�

.H\ZRUGV��,]HVEXI��'3��WXSVEKI
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*OREDO�)XOO�:DYHIRUP�,QYHUVLRQ�XVLQJ�3DUWLFOH�6ZDUP�2SWLPL]DWLRQ

'HEDQMDQ�'DWWD
'DWWD��'���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV
6HP��0���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV

�*YPP�;EZIJSVQ�-RZIVWMSR��*;-�LEW�FIIR�XVEHMXMSREPP]�GEWX�EW�E�PSGEP�STXMQM^EXMSR�TVSFPIQ��8LMW�VIUYMVIW�XLI
WXEVXMRK�QSHIP�XS�FI�JEMVP]�GPSWI�XS�XLI�XVYI�QSHIP�SXLIV[MWI�XLI�MRZIVWMSR�GSRZIVKIW�XS�E�PSGEP�QMRMQE�KMZMRK
MREHIUYEXI�HEXE�JMX�ERH�MRGSVVIGX�IWXMQEXMSR�SJ�WYFWYVJEGI�TVSTIVXMIW��3FXEMRMRK�ER�STXMQEP�WXEVXMRK�QSHIP�MW
RSX�E�XVMZMEP�XEWO��-X�VIUYMVIW�WIZIVEP�PIZIPW�SJ�HEXE�TVSGIWWMRK�ERH�ZIPSGMX]�MRXIVTVIXEXMSR�XS�GSQI�YT�[MXL�E
ZIPSGMX]�QSHIP�KSSH�IRSYKL�JSV�*;-���+PSFEP�QIXLSHW�LEZI�RSX�FIIR�MQTPIQIRXIH�WS�JEV�MR�*;-�FIGEYWI
XLI]�KIRIVEPP]�XEOI�QER]�MXIVEXMSRW�XS�GSRZIVKI�QEOMRK�*;-�GSQTYXEXMSREPP]�TVSLMFMXMZI��;I�TVSTSWI�ERH
MQTPIQIRX�E�L]FVMH�STXMQM^EXMSR�WGLIQI�XLEX�GSQFMRIW�XLI�WEPMIRX�JIEXYVIW�SJ�PSGEP��KVEHMIRX�ERH�E�+PSFEP
�4EVXMGPI�STXMQM^EXMSR�QIXLSH�XS�MRZIVX�JSV�4�[EZI�ZIPSGMX]�QSHIPW�YRHIV�XLI�EGSYWXMG�ETTVS\MQEXMSR��8LMW
QIXLSH�HSIW�RSX�VIUYMVI�ER�STXMQEP�WXEVXMRK�QSHIP�ERH�MW�EFPI�XS�VIEGL�GPSWI�XS�XLI�XVYI�QSHIP�MR�E�JMRMXI
RYQFIV�SJ�MXIVEXMSRW��-R�SYV�ETTVSEGL��E�TSTYPEXMSR�SJ�QSHIPW�MW�EPPS[IH�XS�KVEHMIRX�HIWGIRX�JSV�E�JI[
MXIVEXMSRW�EJXIV�[LMGL�IEGL�QSHIP�MW�YTHEXIH�F]�GSQFMRMRK�XLI�JMXRIWW�MRJSVQEXMSR�SJ�XLI�TSTYPEXMSR��8LMW
LIPTW�XLI�EPKSVMXLQ�XS�IWGETI�PSGEP�QMRMQE�ERH�GSRZIVKI�GPSWI�XS�XLI�XVYI�QSHIP�MR�EFSYX����W[EVQ�MXIVEXMSRW�
;I�ETTP]�SYV�QIXLSH�XS�X[S�W]RXLIXMG�GEWIW�[LIVI�[I�EVI�EFPI�XS�EGGYVEXIP]�VIGSRWXVYGX�XLI�XVYI�QSHIP�

.H\ZRUGV��*YPP�;EZIJSVQ�-RZIVWMSR��7[EVQ�-RXIPPMKIRGI��+PSFEP�3TXMQM^EXMSR
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$Q�$QDO\VLV�RI�WKH�(YROXWLRQ�RI�WKH�$XVWLQ�:DWHU�1HWZRUN

7HVV�+DHJHOH
+DHJHOH��7���7KH�(QHUJ\�,QVWLWXWH��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

%YWXMRདྷW�VETMH�TSTYPEXMSR�KVS[XL�SZIV�XLI�TEWX�JI[�HIGEHIW�LEW�KMZIR�VMWI�XS�XLI�RIIH�JSV�EHHMXMSREP�[EXIV
MRJVEWXVYGXYVI�ERH�WYTTP]��8LIVI�EVI�PMQMXIH�JYRHW�JSV�MRZIWXQIRX�MR�[EXIV�MRJVEWXVYGXYVI�WS�MX�WLSYPH�FI�WTIRX
[MXL�XLI�KSEP�SJ�STXMQM^MRK�IJJMGMIRG]�ERH�VIWMPMIRG]��-X�MW�MQTSVXERX�JSV�TPERRMRK�XS�YRHIVWXERH�XLI�IZSPYXMSR
SJ�XLI�RIX[SVO�SZIV�XMQI�ERH�LS[�MX�LEW�WGEPIH�[MXL�TSTYPEXMSR�KVS[XL��JYRHMRK��WSGMSIGSRSQMG�WXEXYW��IXG�
8LMW�VIWIEVGL�[MPP�HIZIPST�ER�YRHIVWXERHMRK�SJ�XLI�XSTSPSK]�ERH�JPS[�SJ�XLI�[EXIV�RIX[SVO��LS[�MX�LEW
GLERKIH�SZIV�XMQI��ERH�HIJMRI�XLI�ཕW[IIX�WTSXབ�SJ�VIWMPMIRG]�ZW��IJJMGMIRG]�XS�EPPS[�JSV�XLI�QSWX�IJJIGXMZI�YWI
SJ�JYRHW��8LI�QYRMGMTEP�WYTTP]��[EWXI[EXIV��ERH�VIGPEMQIH�[EXIV�RIX[SVOW�GER�IEGL�FI�HIJMRIH�EW�ER
MRXIVGSRRIGXIH�RIX[SVO�[MXL�MRXIVHITIRHIRX�GSRRIGXMSRW��8LI]�[MPP�FI�EREP]^IH�YWMRK�9PERS[MG^དྷW
MRJSVQEXMSR�XLISV]�XS�EWWIWW�VIWMPMIRG]�ZW��IJJMGMIRG]��ERH�E�ཕJEMPYVIབ�EREP]WMW�PSSOMRK�EX�TVIWWYVI�ERH�JPS[�VEXI
JSV�GYWXSQIV�HIQERH�ERH�JMVI�JPS[�

8S�EHHVIWW�E�GSQTPMQIRXEV]�GSQTSRIRX�SJ�XLI�[EXIV�W]WXIQ��WYTTP]��XLMW�EREP]WMW�[MPP�TVSZI�UYMXI�YWIJYP��2SX
SRP]�MW�%YWXMR�WIIMRK�VETMH�TSTYPEXMSR�KVS[XL��FYX�%YWXMR��EPSRK�[MXL�XLI�VIWX�SJ�8I\EW�MW�WIIMRK�E�HIGVIEWI�MR
VIEHMP]�EZEMPEFPI�[EXIV�VIWSYVGIW��8LMW�[EW�TEVXMGYPEVP]�I\EGIVFEXIH�F]�XLI�HVSYKLX�SJ�������ERH�TEVXP]�MR
VIWTSRWI��XLI�WXEXI�[EXIV�TPER�MRHMGEXIW�%YWXMR�[MPP�FI�XYVRMRK�XS�QSVI�VIGPEMQIH�[EXIV�YWI��8LI�EREP]WMW�SJ�XLI
QYRMGMTEP�WYTTP]�RIX[SVO��ERH�PMQMXIH�VIYWI�RIX[SVO�GER�FI�ETTPMIH�XS�I\TERH�VIYWI�GETEGMX]�[MXL�E�KSSH
FEPERGI�SJ�VIWMPMIRG]�ERH�IJJMGMIRG]�ERH�FIWX�YWI�SJ�JYRHW��

.H\ZRUGV���IJJMGMIRX��ZW���VIWMPMIRX��RIX[SVO��GSTMRK�[MXL�HVSYKLX��TPERRMRK�SJ�[EXIV�MRJVEWXVYGXYVI
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4XDQWLI\LQJ�1DWXUDO�)UDFWXUH�6SDWLDO�2UJDQL]DWLRQ�LQ�+RUL]RQWDO�,PDJH�/RJV��$SSOLFDWLRQ�LQ
8QFRQYHQWLRQDO�5HVHUYRLUV

-RKQ�/L
/L��-���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
*DOH��-���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
0DUUHWW��5���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
/DXEDFK��6���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

,]HVEYPMG�JVEGXYVI�XVIEXQIRXW�EVI�RIGIWWEV]�JSV�IGSRSQMG�TVSHYGXMSR�JVSQ�YRGSRZIRXMSREP�VIWIVZSMVW��]IX�EVI
GLEPPIRKMRK�XS�TVIHMGX�HYI�XS�VIWIVZSMV�LIXIVSKIRIMX]��2YQIVMGEP�QSHIPMRK�SJ�L]HVEYPMG�JVEGXYVIW�MR
LIXIVSKIRISYW�QEXIVMEP�XLEX�MRGPYHIW�REXYVEP�JVEGXYVIW�MW�LEQTIVIH�FIGEYWI�ORS[PIHKI�SJ�XLI�WTEXMEP
SVKERM^EXMSR�MW�PMQMXIH��REXYVEP�JVEGXYVIW�MR�QSHIPW�EVI�GSQQSRP]�HMWXVMFYXIH�VERHSQP]��*VEGXYVIW�QE]�FI
ETTEVIRXP]�VERHSQ��IZIRP]�WTEGIH��SV�EVVERKIH�MR�GPYWXIVW��,IVI�[I�HIQSRWXVEXI�E�QIXLSH�JSV�UYERXMJ]MRK�ERH
TVIHMGXMRK�XLI�WTEXMEP�SVKERM^EXMSR�SJ�REXYVEP�JVEGXYVIW�EX�E�VERKI�SJ�WGEPIW��;I�QEOI�YWI�SJ�REXYVEP�JVEGXYVI
HEXE�JVSQ�LSVM^SRXEP�MQEKI�PSKW�MR�XMKLX�KEW�WERHWXSRIW�ERH�WLEPIW��,SVM^SRXEP�MQEKI�PSKW�TVSZMHI�ER
STTSVXYRMX]�JSV�GLEVEGXIVM^MRK�WTEGMRK�SJ�ZIVXMGEP�JVEGXYVIW�ERH�JEYPXW��[LMGL�[EW�RSX�TVIZMSYWP]�EZEMPEFPI
[LIR�QSWX�MQEKI�PSKW�[IVI�XEOIR�MR�ZIVXMGEP�[IPPW�

;I�YWI�E�RSVQEPM^IH�GSVVIPEXMSR�GSYRX�QIXLSH�XS�MHIRXMJ]�HMJJIVIRX�X]TIW�SJ�WTEXMEP�EVVERKIQIRX��MRGPYHMRK
TIVMSHMG��VERHSQ��ERH�GPYWXIVIH��8LI�QIXLSH�TVSZMHIW�E�QIEWYVI�SJ�LS[�GSQQSR�KMZIR�WTEGMRKW�EVI�VIPEXMZI
XS�XLIMV�SGGYVVIRGI�MR�E�VERHSQP]�WTEGIH�JVEGXYVI�WIX��*VEGXYVI�WTEGMRKW��QIEWYVIH�RSVQEP�XS�XLI�JVEGXYVI
TPERIW�ERH��MHIEPP]��OMRIQEXMG�ETIVXYVIW�EVI�XLI�MRTYX�HEXE��%TIVXYVIW�GER�FI�QIEWYVIH�MR�SYXGVSTW�SV�GSVIW�
FYX�EVI�GLEPPIRKMRK�XS�UYERXMJ]�ERH�GEPMFVEXI�MR�MQEKI�PSKW��*SV�XLMW�VIEWSR�ETIVXYVIW�JVSQ�MQEKI�PSK�HEXE�EVI
MRTYX�EW�E�WMRKPI�RSQMREP�WM^I�XLEX�MW�EX�PIEWX�ER�SVHIV�SJ�QEKRMXYHI�WQEPPIV�XLER�XLI�WQEPPIWX�WTEGMRK��;I�WLS[
I\EQTPIW�JVSQ�XLI�*VSRXMIV�*SVQEXMSR��E�XMKLX�KEW�WERHWXSRI�JVSQ�XLI�+VIIR�6MZIV�&EWMR��;]SQMRK��-R�XLI
*VSRXMIV�*SVQEXMSR��JVEGXYVI�GPYWXIVW�b���Q�[MHI�ERH�WTEGIH�b����Q�ETEVX�EVI�MRHMGEXIH��3VKERM^EXMSR�[MXLMR
XLI�GPYWXIVW�MW�TIVLETW�JVEGXEP�

.H\ZRUGV��REXYVEP�JVEGXYVIW��WTEXMEP�SVKERM^EXMSR��YRGSRZIRXMSREP�VIWIVZSMVW��LSVM^SRXEP�MQEKI�PSKW
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7KH�'HSRVLWLRQDO�(YROXWLRQ�RI�WKH�7HUUHERQQH�%DVLQ��1RUWKHUQ�*XOI�RI�0H[LFR�

3DWULFN�0HD]HOO
0HD]HOO��.���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)OHPLQJV��3���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�8IVVIFSRRI�&EWMR�MW�E�WEPX�[MXLHVE[P�QMRM�FEWMR�PSGEXIH�����OQ�WSYXL�SJ�2I[�3VPIERW��0%��8LI�EVIE�MW
GYVVIRXP]�FIMRK�MRZIWXMKEXIH�JSV�QIXLERI�L]HVEXI�HITSWMXW�HYI�XS�XLI�TVIWIRGI�SJ�HMWGSRXMRYSYW��FVMKLX�
WIMWQMG�ERSQEPMIW�ORS[R�EW�FSXXSQ�WMQYPEXMRK�VIJPIGXSVW�XLEX�VITVIWIRX�XLI�FEWI�SJ�XLI�KEW�L]HVEXI�WXEFMPMX]
^SRI���8LI�TVSNIGX�YWIW��(�WIMWQMG�MRXIVTVIXEXMSR�XS�MRZIWXMKEXI�XLI�HITSWMXMSREP�LMWXSV]�SJ�XLI�FEWMR�MR�SVHIV
XS�MHIRXMJ]�VIWIVZSMV�UYEPMX]�GPEWXMG%GGSVHMRK�XS�SYV�QSHIP��XLI�8IVVIFSRRI�FEWMR�LEW�KSRI�XLVSYKL�QYPXMTPI
G]GPIW�SJ�JMPP�
�WTMPP�SJ�XYVFMHMX]�GYVVIRXW��VIWYPXMRK�MR�XLI�GVIEXMSR�SJ�XLMGO�WERH�ERH�QYH�TEGOEKIW���;IPP�
WSVXIH�WLIIX�WERHW�JSVQIH�EX�E�PS[�WXERH�EW�E�VIWYPX�SJ�JPS[�WXVMTTMRK�JSPPS[IH�F]�EHHMXMSREP�TSRHMRK���1YHW
JSVQIH�EX�LMKL�WXERHW�ERH�[LIR�HYVMRK�TSRHMRK�TLEWIW���'LERRIPM^IH�WERH�HITSWMXW�JSVQIH�HYVMRK�F]TEWW�ERH
[IVI�JMPPIH�F]�JPS[�WXVMTTMRK�EW�EGGSQQSHEXMSR�WTEGI�MRGVIEWIH���8LIWI�G]GPIW�EVI�XLI�VIWYPX�SJ�GLERKIW�MR
EGGSQQSHEXMSR�WTEGI��[LMGL�MW�GSRXVSPPIH�F]�XLI�VMWI�SJ�WEPX�SR�XLI�WSYXLIVR�FSVHIV�SJ�XLI�FEWMR�

.H\ZRUGV��L]HVEXI��HITSWMXMSREP�W]WXIQW��FEWMR�EREP]WMW��WIMWQMG�MRXIVTVIXEXMSR
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6WUXFWXUH�RULHQWHG�6REHO�ILOWHU�IRU�HGJH�HQKDQFHPHQW�LQ�VHLVPLF�LPDJHV

0DVRQ�3KLOOLSV
3KLOOLSV��0���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ

(IXIGXMSR��I\XVEGXMSR��ERH�QETTMRK�SJ�JEYPX�TPERIW�ERH�SXLIV�HMWGSRXMRYMXMIW�MW�E�QENSV�GLEPPIRKI�MR�XLI
MRXIVTVIXEXMSR�SJ��(�WIMWQMG�HEXE��:MWYEPP]�TVSQMRIRX�JIEXYVIW�GER�IEWMP]�SZIVWLEHS[�WQEPPIV�JIEXYVIW�XLEX�EVI
GVMXMGEP�XS�YRHIVWXERHMRK�XLI�WXVYGXYVI�ERH�HITSWMXMSREP�IRZMVSRQIRX��7IMWQMG�GSLIVIRG]�EXXVMFYXIW�GER
EGGIPIVEXI�XLI�MRXIVTVIXEXMSR�TVSGIWW�F]�IRLERGMRK�IHKIW�ERH�TVSZMHMRK�E�UYERXMXEXMZI�QIEWYVI�SJ�XLI
WMKRMJMGERGI�SJ�HMWGSRXMRYMXMIW��;I�TVSTSWI�E�QSHMJMGEXMSR�SJ�XLI�GPEWWMG�7SFIP�JMPXIV�F]�SVMIRXMRK�XLI�JMPXIV
EPSRK�WXVYGXYVIW��;I�JMRH�XLEX�XLMW�QSHMJMGEXMSR�WMKRMJMGERXP]�WLEVTIRW�JEYPXW�ERH�HIQSRWXVEXI�XLMW�F]�ETTP]MRK
XLI�XVEHMXMSREP�7SFIP�JMPXIV�ERH�XLI�WXVYGXYVI�SVMIRXIH�7SFIP�JMPXIV�XS�E�W]RXLIXMG�QSHIP�ERH�JMIPH�HEXE�JVSQ�XLI
+YPJ�SJ�1I\MGS�

.H\ZRUGV��WIMWQMG�MRXIVTVIXEXMSR��WIMWQMG�EXXVMFYXIW��JEYPX�HIXIGXMSR
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3RUH�3UHVVXUH�DQG�6WUHVV�5HJLPH�DW�WKH�0DFRQGR�3URVSHFW��*XOI�RI�0H[LFR

)UDQFLV�:�3LQNVWRQ
3LQNVWRQ��)���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)OHPLQJV��3���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

3ZIVTVIWWYVIW�PMOIP]�FIKMR�EX�SV�RIEV�XLI�WIEJPSSV�MR�XLI�1EGSRHS�;IPP��1MWWMWWMTTM�'ER]SR�&PSGO������8LI
SZIVTVIWWYVI�XVIRH�GSRXMRYIW�[MXL�HITXL�XLVSYKLSYX�QSWX�SJ�XLI�[IPP���.YWX�TVMSV�XS�VIEGLMRK�XLI�TVMQEV]
XEVKIX��QMHHPI�1MSGIRI�WERHW��XLIVI�MW�E�WMKRMJMGERX�VIKVIWWMSR��b�����TWM�JVSQ�b�������TWM�EX�b������JX�1(
�QIEWYVIH�HITXL�XS�b�������TWM�EX�b������JX�1(��3ZIVTVIWWYVIW�EX�XLIWI�HITXLW�EVI�b�����TWM�ERH�b�����TWM
VIWTIGXMZIP]��8LI�TVIWWYVI�HVST�GSMRGMHIW�[MXL�E�HVST�MR�XLI�JVEGXYVI�KVEHMIRX��(YVMRK�HVMPPMRK�STIVEXMSRW�
QEVKMRW�[IVI�HIXIVQMRIH�XSS�REVVS[�XS�TVSGIIH��ERH�XSXEP�HITXL�[EW�GEPPIH�EX�������1(��-�YWI�[IPP�PSK�ERH
HVMPPMRK�VIGSVHW�XS�HIWGVMFI�XLI�TVIWWYVI�ERH�WXVIWW�MR�XLI�1EGSRHS�;IPP��7MRGI�[IPP�PSK�MRJSVQEXMSR�[EW�RSX
VIGSVHIH�HYVMRK�XLI�JMVWX�WIZIVEP�XLSYWERH�JIIX��-དྷZI�VIPMIH�SR�I\MWXMRK�PMXIVEXYVI�MR�XLMW�VIKMSREP�WIXXMRK�XLEX
WYKKIWXW�SZIVTVIWWYVIW�WXEVXIH�EX�SV�RIEV�XLI�WIEJPSSV��(VMPPMRK�HEXE�WYKKIWX�XLI�XVIRH�GSRXMRYIW�[MXL�HITXL�EW
IZMHIRGIH�F]�HMVIGX�TVIWWYVI�QIEWYVIQIRXW�ERH�OMGOW�XEOIR�HYVMRK�HVMPPMRK��8LI�JVEGXYVI�KVEHMIRX�MW�EPWS
IWXMQEXIH�EPSRK�XLI�[IPP�FEWIH�SR�EREP]WMW�SJ�PIEO�SJJ�XIWXW�ERH�PSWX�VIXYVRW��8LI�WMXI�MW�PSGEXIH�MR�1MWWMWWMTTM
'ER]SR�FPSGO������VSYKLP]����QMPIW�SJJWLSVI�0SYMWMERE��MR�[EXIV�HITXLW�SJ������JIIX��8LI�1EGSRHS�TVSWTIGX
[EW�XLI�TIXVSPIYQ�VIWIVZSMV�XEVKIX�SJ�&4དྷW�I\TPSVEXMSR�[IPP�EX��������JIIX�FIPS[�WIE�PIZIP���-X�[EW�HITSWMXIH�MR
QMHHPI�1MSGIRI�WERHW�EW�ER�EQEPKEQEXIH��PS[�VIPMIJ��WYFQEVMRI�GLERRIP�PIZII�W]WXIQ��8LI�XYVFMHMXI�HITSWMX
SZIVPMIW�E�1IWS^SMG�XYVXPI�WXVYGXYVI��[LMGL�JSVQW�XLI�XVETTMRK�QIGLERMWQ�[MXL�WXVEXMKVETLMG�ERH�HMT�IPIQIRXW�
8LI�WIHMQIRXW�HITSWMXIH�EFSZI�XLI�VIWIVZSMV�WTER�XLI�4PIMWXSGIRI�ERH�9TTIV�1MSGIRI��ERH�EVI�PEVKIP]
GSQTVMWIH�SJ�WMPXWXSRI��QYHWXSRI��QEVP�ERH�GPE]WXSRI��

.H\ZRUGV��TSVI�TVIWWYVI��SZIVTVIWWYVI��QEGSRHS��KYPJ�SJ�QI\MGS��QEVMRI�KISPSK]
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9HORFLW\�,QGHSHQGHQW�/RFDOL]DWLRQ�RI�3DVVLYH�6HLVPLF�(YHQWV�8VLQJ�/RFDO�6ORSHV

<XQ]KL�6KL
6KL��<���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)RPHO��6���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

(MJJIVIRX�JVSQ�EGXMZI�WSYVGI�WIMWQMG�I\TPSVEXMSR��TEWWMZI�WIMWQMG�IZIRXW�MRJSVQEXMSR�VIZIEPW�WYFWYVJEGI
MRJSVQEXMSR�MRGPYHMRK�JEYPX�HMWTPEGIQIRX��HVMPPMRK�ERH�L]HVEYPMG�JVEGXYVMRK�TVSGIWW��[LMGL�QEMRP]�GSRWMWXW
TEWWMZI�WIMWQMG�WSYVGIW�PSGEXMSRW�ERH�EGXMZEXMSR�XMQIW��1MGVSWIMWQMG�QSRMXSVMRK��[LMGL�MRGPYHIW�TEWWMZI
WIMWQMG�IZIRXW�PSGEXMRK�ERH�XMQMRK��LEW�EPVIEH]�FIIR�[MHIP]�YWIH�MR�L]HVEYPMG�JVEGXYVMRK�EGXMZMXMIW�

'SQTEVIH�XS�HS[R�LSPI�EVVE]W�WIXXMRK��WYVJEGI�EVVE]W�TVSZMHI�PEVKIV�ETIVXYVI�XLYW�[MHIV�GSZIVEKI�SJ�MRNIGXMSR
EVIE��LS[IZIV��GSRZIRXMSREP�WYVJEGI�EVVE]W�WSYVGI�PSGEXMSR�QIXLSHW�VIUYMVI�ZIPSGMX]�QSHIP�EW�E�TVMSVM��-R�XMQI�
HSQEMR�MQEKMRK��IJJIGXMZI�WIMWQMG�ZIPSGMXMIW�EVI�TMGOIH�JVSQ�GSLIVIRG]�WGERW��[LMGL�VIQEMRW�SRI�SJ�XLI�QSWX
PEFSV�MRXIRWMZI�ERH�XMQI�GSRWYQMRK�TVSGIHYVIW�MR�XLI�GSRZIRXMSREP�ETTVSEGL�XS�WIMWQMG�HEXE�EREP]WMW��%R
EPXIVREXMZI�ETTVSEGL�MW�ZIPSGMX]�MRHITIRHIRX�MQEKMRK��SJ�[LMGL�XLI�EHZERXEKI�MW�XLEX�PSGEP�WPSTIW�GER�FI
QIEWYVIH�[MXLSYX�TMGOMRK�MR�XLI�TVIWXEGO�HEXE�HSQEMR��[LMPI�PSGEP�WPSTIW�GSRXEMR�GSQTPIXI�MRJSVQEXMSR�EFSYX
YRHIVKVSYRH�ZIPSGMX]�KISQIXV]�

;I�TVSTSWIH�XLEX�YWI�EYXSQEXIH�QIXLSH�WYGL�EW�TPERI�[EZI�HIWXVYGXMSR�XS�IWXMQEXI�PSGEP�WPSTIW�ERH
HIGSQTSWI�TVIWXEGO�HEXE�MRXS�W�[�S�HSQEMR��EJXIV�QETTMRK�HEXE�MR�W�[�WPMGIW�[MXL�ORS[R�WPSTI��SV�IUYMZEPIRXP]�
ZIPSGMX]�MRJSVQEXMSR��MRXS�XMQI�QMKVEXIH�WIGXMSR��VIGSQTSWI�EPSRK�WPSTIW�XS�FYMPH�TEWWMZI�IZIRXW�WSYVGIW
PSGEPM^EXMSR�WIGXMSR��7]RXLIXMG�ERH�JMIPH�HEXE�XIWXW�HIQSRWXVEXI�XLI�TVEGXMGEP�IJJIGXMZIRIWW�SJ�SYV�QIXLSH�

.H\ZRUGV��TEWWMZI�WIMWQMG��ZIPSGMX]�MRHITIRHIRX��PSGEP�WPSTI��XMQI�MQEKMRK
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,QWHJUDWHG�6WUDWLJUDSKLF�DQG�6WUXFWXUDO�(YROXWLRQ�RI�WKH�*XDGDOXSLDQ�6HYHQ�5LYHUV�)RUPDWLRQ�
0F.LWWULFN�&DQ\RQ��10

%HQMDPLQ�6PLWK
6PLWK��%���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
.HUDQV��&���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ

7]RHITSWMXMSREP�XS�IEVP]�HIJSVQEXMSR�MW�VIGSKRM^IH�EW�E�GSQQSR�TVSGIWW�[MXLMR�QSHIVR�ERH�ERGMIRX�GEVFSREXI
TPEXJSVQW��,S[IZIV��XLI�HIKVII�XS�[LMGL�IEVP]�JEYPXMRK�ERH�HS[R�XS�XLI�FEWMR�XMPXMRK�EJJIGX�XLI�JMREP
SVMIRXEXMSR�SJ�WLIPJ�XST�WXVEXE�MW�RSX�[IPP�YRHIVWXSSH��8LMW�EQFMKYMX]�EHHW�YRGIVXEMRX]�XS�WIUYIRGI
WXVEXMKVETLMG�JVEQI[SVOW�[LMGL�SJXIR�XEOI�MRXS�EGGSYRX�WXVEXEP�KISQIXVMIW�ERH�UYERXMJMIH�WXVEXMKVETLMG
ZEVMEFPIW�WYGL�EW�TVSKVEHEXMSR�EKKVEHEXMSR��4�%�VEXMSW��8LMW�WXYH]�YXMPM^IW�JMIPH�HEXE�ERH�E�PMHEV�FEWIH��(
HMKMXEP�SYXGVST�QSHIP��(31�MR�SVHIV�XS�YRHIVWXERH�XLI�JMVWX�SVHIV�GSRXVSPW�SR�WIE[EVH�HMTTMRK�FEGO�VIIJ
WXVEXE�[MXLMR�XLI�+YEHEPYTMER�7IZIR�6MZIVW�*SVQEXMSR�MR�1G/MXXVMGO�'ER]SR��21��9RHIVWXERHMRK�XLI�VIPEXMZI
GSRXVMFYXMSRW�SJ�WXVYGXYVEP�ERH�WIHMQIRXSPSKMGEP�TVSGIWWIW�XS�JMREP�WXVEXEP�KISQIXV]�MR�GEVFSREXI�TPEXJSVQW�[MPP
EMH�MR�WYFWYVJEGI�VIWIVZSMV�GLEVEGXIVM^EXMSR��[LIVI�WXVEXMKVETLMG�JVEQI[SVOW�VIP]�LIEZMP]�SR�WXVEXEP�KISQIXVMIW
JVSQ�WIMWQMG��6IWIEVGL�[MPP�JSGYW�SR�GSRWXVYGXMRK�E�G]GPI��XS�G]GPI�WIX�WGEPI�WXVEXMKVETLMG�JVEQI[SVO�[LMGL
[MPP�FI�YWIH�XS����XVEGI�OI]�G]GPI�WIX�FSYRHEVMIW�EGVSWW�XLI�SYXGVST�MR�SVHIV�XS�GVIEXI�E�HIXEMPIH�UYERXMXEXMZI
VIGSRWXVYGXMSR�SJ�JEGMIW�HMT�[MHXL�HMWXVMFYXMSR�ERH����HSGYQIRX�XLI�IJJIGXW�ERH�XMQMRK�SJ�JEYPXMRK�ERH�HS[R�
XS�XLI�FEWMR�XMPXMRK�F]�GVIEXMRK�GVSWW�WIGXMSRW�VIWXSVIH�XS�OI]�HEXYQW�WYGL�EW�EGGSQQSHEXMSR�JMPPIH�G]GPI
GETW�6IWYPXW�JVSQ�JMIPH�[SVO�ERH�(31�EREP]WMW�MRHMGEXI�XLEX�JEYPXW�KVI[�W]RHITSWMXMSREPP]�[MXL�E�QE\MQYQ
HMWTPEGIQIRX�SJ�YT�XS�WIZIR�QIXIVW�HYVMRK�7IZIR�6MZIVW�HITSWMXMSR��*EYPXW�EVI�TSWMXMSRIH�WIE[EVH�SJ�XLI
ERXIGIHIRX�+SEX�7IIT�QEVKMR��[LMGL�EGXIH�EW�E�JYPGVYQ�JSV�HIJSVQEXMSR�SJ�]SYRKIV�FEGO�VIIJ�WXVEXE��7MQMPEV
HIJSVQEXMSR�JIEXYVIW�LEZI�FIIR�HSGYQIRXIH�SZIV�XIVQMREP�WLIPJ�QEVKMRW�[MXLMR�XLI�SZIVP]MRK�=EXIW
*SVQEXMSR�FYX�LEZI�RSX�FIIR�GSRWMHIVIH�MQTSVXERX�[MXLMR�XLI�7IZIR�6MZIVW�*SVQEXMSR��'SRZIVWIP]��WSQI
KISQIXVMIW�LEZI�E�HITSWMXMSREP�SVMKMR��PS[�GYVZEXYVI��GSRGEZI�YT[EVHW�FIRGLIW�XLEX�XLMGOIR�WIE[EVH�EVI�E
VIPMEFPI�MRHMGEXSV�JSV�XLI�JYWMPMRMH�VMGL�SYXIV�WLIPJ�JEGMIW�XVEGX��1E\MQYQ�HMT�[MHXL�IWXMQEXIW�SJ�XLMW�JEGMIW
XVEGX�MRHMGEXI�XLEX�MX�GSQTVMWIW�E�PEVKIV�TSVXMSR��YT�XS�����Q�SJ�XLI�WLIPJ�TVSJMPI�[MXLMR�XLI�7IZIR�6MZIVW
VIPEXMZI�XS�XLI�SZIVP]MRK�=EXIW�ERH�XLEX�XLI�REVVS[MRK�SJ�XLI�SYXIV�WLIPJ�XLVSYKL�XMQI�VITVIWIRXW�E�H]REQMG
WIHMQIRXSPSKMGEP�GSRXVSP�SR�TPEXJSVQ�QSVTLSPSK]�ERH�WXVEXEP�KISQIXV]�

.H\ZRUGV��7IUYIRGI�WXVEXMKVETL]��GEVFSREXI�WIHMQIRXSPSK]��HMKMXEP�SYXGVST�QSHIPW��4IVQMER��7IZIR�6MZIVW�
+YEHEPYTI�1SYRXEMRW�
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5HVHUYRLU�&KDUDFWHUL]DWLRQ�RI�DQ�,QWUDVKHOI�%DVLQ�+\EULG�3OD\��,QWHJUDWLRQ�RI�D�SUHGLFWLYH�UHVHUYRLU
PRGHO�IRU�WKH�8SSHU�*OHQ�5RVH��(DVW�7H[DV�%DVLQ

3HWHU�6RWR�.HUDQV
6RWR�.HUDQV��3���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
/RXFNV��%���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

-R�VIGIRX�]IEVW��XLI�RIIH�XS�YRHIVWXERH�GSQTPI\��PEXIVEPP]�ZEV]MRK�PMXLSPSK]�ERH�TPE]�X]TIW�SJ�YRGSRZIRXMSREP
དL]FVMHདྷ�TPE]W��WYGL�EW�XLI�&EOOIR�JSVQEXMSR�LEW�FIGSQI�E�XST�TVMSVMX]�XS�MQTVSZI�VIGSZIVEFPI�VIWIVZIW���-R
SVHIV�XS�EGLMIZI�XLMW��E�TVIHMGXMZI�HITSWMXMSREP�QSHIP�QYWX�FI�GSRWXVYGXIH�XLVSYKL�I\XIRWMZI�GSVI�EREP]WMW�ERH
PSK�MRXIKVEXMSR���8LI�9TTIV�+PIR�6SWI�*SVQEXMSR��E�QM\IH�GEVFSREXI�WMPMGMGPEWXMG�L]FVMH�TPE]��8VMRMX]�+VSYT
[MXLMR�XLI�)EWX�8I\EW�&EWMR��MW�E�TVMQI�GEWI�WXYH]�JSV�I\LMFMXMRK�LS[�MRXIKVEXMSR�SJ�E�HITSWMXMSREP�JVEQI[SVO
QSHIP�GER�FI�YWIH�XS�YRHIVWXERH�XLI�VIWIVZSMV�LIXIVSKIRIMX]�SJ�E�L]FVMH�VIWIVZSMV���(ITSWMXIH�[MXLMR�E
VIWXVMGXIH�WYFXMHEP�PEKSSR�IRZMVSRQIRX�FILMRH�XLI�7XYEVX�'MX]�6IIJ�QEVKMR�HYVMRK�XLI�0S[IV�'VIXEGISYW��XLI
9TTIV�+PIR�6SWI�MW�GLEVEGXIVM^IH�F]�QM\IH�JEGMIW�ZEV]MRK�JVSQ�SSMH�KVEMRWXSRI�JEGMIW�XS�EVKMPPEGISYW
QYHWXSRIW�[EGOIWXSRIW���1ENSV�SMP�ERH�KEW�TVSHYGXMSR�[MXLMR�XLI�9TTIV�+PIR�6SWI�LEW�FIIR�HSQMREXIH
XLVSYKL�GSRZIRXMSREP�LMKL�TSVSWMX]�SSMH�KVEMRWXSRI�VIWIVZSMVW��%PEFEQE�*IVV]��*SVX�8VMRMHEH��LS[IZIV
MRXIVIWX�LEW�FIIR�HMVIGXIH�XS�YRHIVWXERH�XLI�YRGSRZIRXMSREP�TSXIRXMEP�SJ�SVKERMG�VMGL��YT�XS��	�83'�WSYVGI
FIHW��EVKMPPEGISYW�QYHWXSRIW�MRXIVFIHHIH�XLVSYKLSYX���1SHIPMRK�XLMW�HMWXVMFYXMSR�SJ�GSIZEP�SVKERMG
QYHVSGOW��TSVSYW�KVEMRWXSRIW��ERH�SXLIV�TSXIRXMEP�PS[�TIVQIEFMPMX]�VIWIVZSMV�JEGMIW�MW�GVMXMGEP�MR�SVHIV�XS
YRHIVWXERH�LS[�TSXIRXMEP�XEVKIXW�EVI�HMWXVMFYXIH��8LVSYKL�EGUYMWMXMSR�EREP]WMW�SJ����GSVIW������GSQTSWMXI�[IPP
PSKW��<6*��T]VSP]WMW��ERH�ZMXVMRMXI�VIJPIGXERGI�HEXE��E�TVIPMQMREV]�TVIHMGXMZI�HITSWMXMSREP�QSHIP�MW�TVIWIRXIH
JSV�XLI�9TTIV�+PIR�6SWI�MR�SVHIV�XS�KEMR�ER�YRHIVWXERHMRK�SJ�XLI�SZIVEPP�VIWIVZSMV�JVEQI[SVO�ERH�I\LMFMX�LS[
E�TVIHMGXMZI�HITSWMXMSREP�QSHIP�GER�FI�YXMPM^IH�JSV�SXLIV�དL]FVMHདྷ�TPE]W�

.H\ZRUGV��YRGSRZIRXMSREP��L]FVMH��SMP��IEWX��XI\EW��FEWMR��KPIR�VSWI
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35263(&7,9,7<�02'(/,1*�)25�&$0%5,$1ୣ25'29,&,$1�+<'5$8/,&�)5$&785,1*
6$1'�5(6285&(6�$5281'�7+(�//$12�83/,)7��&(175$/�7(;$6

5 KXO�9HUPD
9HUPD��5���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
(OOLRWW��%���7KH�%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��8QLYHUVLW\�6WDWLRQ��%R[�;
$XVWLQ��7H[DV
.\OH��-���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ

'EQFVMER�3VHSZMGMER�WXVEXE�MR�'IRXVEP�8I\EW�EVI�E�QENSV�WSYVGI�SJ�WTIGMEPX]�WERH�JSV�L]HVEYPMG�JVEGXYVMRK�ERH
LEZI�TSXIRXMEP�XS�TPE]�E�FMKKIV�VSPI�MR�TVSTTERX�WYTTP]�XS�QEVOIXW�MR�ERH�EVSYRH�8I\EW��7ERHWXSRI�MR�XLI
,MGOSV]�1IQFIV�SJ�XLI�6MPI]�*SVQEXMSR�MW�WYMXEFPI�MR�GSQTVIWWMZI�WXVIRKXL��EW�[IPP�EW�KVEMR�WM^I�ERH�WLETI�XS
FI�YWIH�EW�TVSTTERX��8LI�,MGOSV]�WERHWXSRI�JSVQW�XLI�FEWEP�WIUYIRGI�XLEX�RSR�GSRJSVQEFP]�SZIVPMIW�XLI
4VIGEQFVMER�FEWIQIRX�ERH�MW�E�GSQTPI\�WYGGIWWMSR�SJ�XIVVIWXVMEP�ERH�XVERWKVIWWMZI�QEVMRI�EVOSWMG�XS�UYEVX^
EVIRMXMG�WERHW�ERH�WMPXW��8LI�UYERXMX]�ERH�PSGEXMSR�SJ�WERH�VIWSYVGIW�MR�XLI�'IRXVEP�8I\EW�*VEG�7ERH�HMWXVMGX�MW
MPPYWXVEXIH�XLVSYKL�KISWTEXMEP�ZSPYQIXVMG�XIGLRMUYIW�ERH�IWXMQEXIH�EX�b��FMPPMSR�XSRW�SJ�TVSTTERX�QEXIVMEP��8LI
TVSWTIGXMZMX]�QSHIPPMRK�SJ�JEZSVEFPI�GLEVEGXIVMWXMGW�MR�I\MWXMRK�VIWSYVGI�PSGEXMSRW�MW�ETTPMIH�MR�ER�IJJSVX�XS
HIXIVQMRI�RI[�WMXIW�JSV�VIWSYVGI�HIZIPSTQIRX��ERH�UYERXMJ]�XLI�EFYRHERGI�SJ�TVSWTIGXMZI�REXYVEP�WERH
VIWSYVGI�MR�XLI�'IRXVEP�8I\EW�*VEG�7ERH�HMWXVMGX��2SVXLIVR�;LMXI�WERH��[LMGL�LEW�LMKLIV�GSQTVIWWMZI�WXVIRKXL
MW�EPWS�[MHIP]�YWIH�MR�L]HVEYPMG�JVEGXYVMRK��8LI�XVERWTSVXEXMSR�HMWXERGI�JSV�2SVXLIVR�;LMXI�WERHW�MW�QSVI�XLER
������QMPIW�JSV�L]HVEYPMG�JVEGXYVMRK�WMXIW�MR�8I\EW��[LMPI�XLI�,MGOSV]�WERHWXSRI�MW�PSGEXIH�PSGEPP]�[MXLMR����
QMPIW�JVSQ�QSWX�MJ�XLI�WMXIW��8LIVIJSVI��[LIVIZIV�ETTPMGEFPI��8I\EW�WTIGMEPX]�WERH�[SYPH�FI�E�QSVI
IGSRSQMGEP�EPXIVREXMZI��%VIEW�[MXLMR�QENSV�WLEPI�TPE]W�MR�8I\EW�[LIVI�FEWMR�GPSWYVI�WXVIWW�MW�WYJJMGMIRXP]�PS[
XS�YWI�8I\EW�WTIGMEPX]�WERH�EVI�EPWS�MHIRXMJMIH�

.H\ZRUGV��-RHYWXVMEP�7ERH��4VSTTERX��1MRIVEP�6IWSYVGIW��4VSWTIGXMZMX]�1SHIPPMRK��,MGOSV]�7ERHWXSRI��6MPI]
*SVQEXMSR��0PERS�9TPMJX��8I\EW
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:LGH�$QJOH�5HIUDFWLRQ�7RPRJUDSKLF�,QYHUVLRQ�RI�0LG�&D\PDQ�6SUHDGLQJ�&HQWHU�DQG�LWV�2FHDQ�&RUH
&RPSOH[��&D\6(,6�([SHULPHQW

-HQQLIHU�+DUGLQJ
+DUGLQJ��-���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�,QVWLWXWH�IRU�*HRSK\VLFV��$XVWLQ��7;
YDQ�$YHQGRQN��+���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�,QVWLWXWH�IRU�*HRSK\VLFV��$XVWLQ��7;
+D\PDQ��1���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�,QVWLWXWH�IRU�*HRSK\VLFV��$XVWLQ��7;
*UHYHPH\HU��,���*(20$5�+HOPKROW]�&HQWUH�IRU�2FHDQ�5HVHDUFK�.LHO��.LHO��*HUPDQ\
3LHUFH��&���'XUKDP�8QLYHUVLW\��'XUKDP��'+���/(��8QLWHG�.LQJGRP

8LI�'E]7)-7�I\TIVMQIRX��GSRHYGXIH�MR�%TVMP�������MW�E�QYPXM�REXMSREP�GSPPEFSVEXMZI�WIMWQMG�WXYH]�SJ�XLI�1MH
'E]QER�7TVIEHMRK�'IRXIV��1'7'��ER�YPXVE�WPS[�WTVIEHMRK�GIRXIV�?���QQ�]V�JVA�MR�XLI�'EVMFFIER�7IE��9PXVE�
WPS[�WTVIEHMRK�GIRXIVW�EVI�XLSYKLX�XS�LEZI�ZIV]�XLMR�GVYWX�ERH�E�TEYGMX]�SJ�QEKQEXMWQ�HYI�XS�GSSPIV�QERXPI
GSRHMXMSRW��,S[IZIV��XLI�WYKKIWXMSR�XLEX�KEFFVS�GSVIH�SGIER�GSVI�GSQTPI\IW��3''W��ZSPGERMG�HITSWMXW��ERH
QYPXMTPI�PE]IVW�SJ�L]HVSXLIVQEP�ZIRXW�EVI�[MHIWTVIEH�MR�XLI�1'7'�ERH�SXLIV�YPXVE�WPS[�WTVIEHMRK�GIRXIVW�LEW
PIH�XS�UYIWXMSRW�EFSYX�XLI�VIPEXMSRWLMT�FIX[IIR�WIEJPSSV�WTVIEHMRK�VEXIW�ERH�QEKQEXMWQ��8S�MRZIWXMKEXI�XLMW
JYVXLIV��[I�GSRHYGXIH�XLI�'E]7)-7�I\TIVMQIRX��[MXL�JMZI�[MHI�ERKPI�WIMWQMG�VIJVEGXMSR�PMRIW�TEVEPPIP�ERH
TIVTIRHMGYPEV�XS�XLI�RISZSPGERMG�^SRI��8LMW�EREP]WMW�MW�FEWIH�SR�X[S�IEWX�[IWX�SVMIRXIH�����OQ�PSRK�WIMWQMG
VIJVEGXMSR�PMRIW��[LMGL�[IVI�IEGL�SGGYTMIH�F]����SGIER�FSXXSQ�WIMWQSQIXIVW��0MRI���PMIW�EGVSWW�XLI�GIRXVEP
1'7'�ERH�ER�3''�GEPPIH�1X��(IRX��0MRI���GVSWWIW�XLI�RSVXLIVR�IRH�SJ�XLI�1'7'�RIEV�XLI�3VMIRXI
8VERWJSVQ�>SRI��;MXL�XLI�[MHI�ERKPI�3&7�HEXE�[I�GER�MQEKI�XLI�WIMWQMG�ZIPSGMX]�WXVYGXYVI�SJ�1X��(IRX�ERH
HMWXMRKYMWL�FIX[IIR�X[S�QSHIPW�SJ�3''W�ཌ�IMXLIV�1X��(IRX�MW�GSQTSWIH�SJ�QSWXP]�KEFFVS�[MXL�TIVMHSXMXI
PIRWIW�MHIRXMJMIH�F]�E�PS[�ZIPSGMX]�KVEHMIRX��SV�MX�MW�GSQTSWIH�SJ�QSWXP]�TIVMHSXMXI�[MXL�KEFFVSMG�FSHMIW
MHIRXMJMIH�F]�E�GSRWXERX�ZIPSGMX]�KVEHMIRX��8LI�GVYWXEP�WXVYGXYVI�SJ�FSXL�PMRIW�KMZIW�QSVI�MRWMKLX�MRXS�XLI
EW]QQIXV]�SJ�XLI�1'7'�ERH�XLI�WX]PI�SJ�WIEJPSSV�WTVIEHMRK�XS�XLI�IEWX�ZW��XLI�[IWX��8LI���(�ZIPSGMX]�QSHIPW
VIZIEP�1X��(IRX�LEW�XLMGO�GVYWX�SJ���OQ�[MXL�E�PS[�ZIPSGMX]�KVEHMIRX��WYTTSVXMRK�XLI�QEKQEXMG�KEFFVSMG�SVMKMR
SJ�3''W��8LI�WYVVSYRHMRK�GVYWX�XS�XLI�[IWX�SJ�XLI�1'7'�MW�LMKLP]�ZEVMEFPI��[MXL�EVIEW�SJ�ZIV]�XLMR�GVYWX��8LI
GVYWX�XS�XLI�IEWX�SJ�XLI�1'7'�LEW�ER�ETTVS\MQEXIP]�GSRWXERX�XLMGORIWW�SJ���OQ��8LI�HIZIPSTQIRX�SJ�3''W
QE]�GSRXVMFYXI�XS�XLI�GVYWXEP�LIXIVSKIRIMX]�SJ�YPXVE�WPS[�WTVIEHMRK�GIRXIVW�

.H\ZRUGV��XIGXSRMGW��WIMWQSPSK]��SGIERMG�GVYWX
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$UFKLWHFWXUH�RI�%DVLQ�6FDOH�&OLQRIRUPV�8VLQJ�:HOO�/RJV�DQG�6HLVPLF�'DWD�LQ�'DFLDQ�%DVLQ��5RPDQLD

7DNRQSRUQ�.XQSLWDNWDNXQ
2ODULX��&���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)RQJ�1JHUQ��5���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

0EXI�1MSGIRI�����Q�LIMKLX�GPMRSJVSQW�EVI�IEWMP]�VIGSKRM^IH�MR���(�WIMWQMG�SJ�(EGMER�&EWMR��E�TEVE�8IXL]W
FEWMR�MR�6SQERME��8LI�GLEVEGXIVMWXMG�SJ�GPMRSJSVQ�MR�[IPP�PSKW�[LIVI�MW�WMQTP]�HMWXMRKYMWLEFPI�E���������Q
XLMGO�PS[IV�MRXIVZEP�[MXL�GSEVWI�WERH]�HITSWMXW�SZIVPEMR�F]���������Q�XLMGO�QYHH]�HITSWMXW�ERH�GETTIH�F]
�������Q�XLMGO�WERH]�HITSWMXW��8LI�WERH]�QYHH]�TEXXIVR�ETTIEVW�MR�QSWX�[IPP�PSKW�FYX�XLI�MRGPMRIH�JIEXYVIW
SJ�GPMRSJSVQ�EVI�RSX�SFZMSYW��8LMW�WXYH]�IQTLEWM^I�XLI�HMJJMGYPXMIW�XS�VIGSKRM^I�XLI�GPMRSJSVQW�YWMRK�[IPP�PSKW
HEXEWIXW�ERH�LS[�WYFXPI�XLMGORIWW�GLERKIW�SJ�XLI�JERW�ERH�WLIPJ�IHKI�HIPXEW�QMKLX�WYJJMGI�XS�WYKKIWX
GPMRSJSVQE�KISQIXV]�MR�XLI�FEWMR��8LI�WXYH]�MW�YWMRK�74�ERH�VIWMWXMZMX]�PSKW�SJ�GPSWIP]�WTEGIH��LYRHVIHW�SJ
QIXIVW�[IPPW�XS�JSPPS[�XLI�PMXLSPSK]�GLERKIW��8LI�TVSTSWIH�QIXLSH�MW�XS�GVIEXI�JMZI�TIVTIRHMGYPEV�[IPP
WIGXMSRW�ERH�X[S�TEVEPPIP�[IPP�WIGXMSRW�XS�XLI�SVMIRXEXMSR�SJ�XLI�GPMRSJSVQ�JSVIWIX�EW�VIGSKRM^IH�SR�WIMWQMG�
;IPP�GSVVIPEXMSR�MW�FI�KYMHIH�F]�WIMWQMG�MRXIVTVIXEXMSR�MR�SVHIV�XS�YRHIVWXERH�XLI�SZIVEPP�XVIRH�ERH�I\XIRWMSR
SJ�GPMRSJSVQ��8LI�VIWYPXW�SJ�[IPP�PSK�GSVVIPEXMSR�EVI�MPPYWXVEXMRK�MRGPMRIH�WYFXPI�PMXLSPSK]�GLERKIW�MRWMHI�XLI
QYHH]�MRXIVZEP�JSVQMRK�GPMRSJSVQW�[MXL�PMXXPI�SFWIVZEXMSR�SJ�WERH�YRMXW��8LI�PS[IV�GSEVWIV�KVEMRIH�YRMX
MRXIVTVIXIH�EW�JER�HITSWMXW�ERH�XLI�YTTIV�GSEVWI�KVEMRIH�YRMX�MRXIVTVIXIH�EW�WLIPJ�XS�WLIPJ�IHKI�HIPXE�LEZI
ZEVMEFPI�XLMGORIWWIW��8LI�ZEVMEFPI�XLMGORIWW�SFWIVZIH�SR�PSKW�GSQFMRIH�[MXL�IVSWMSREP�KISQIXVMIW
�HMWGSRXMRYSYW�VIJPIGXSVW�SFWIVZIH�SR�WIMWQMG�WYKKIWX�XLEX�XLI�GPMRSJSVQW�LEZI�E�LMKLP]�H]REQMG�IZSPYXMSR
[MXL�HIPXEW��SV�QE]FI�VMZIVW�EX�XMQIW�JMPPMRK�WLIPJ�IHKI�MRGMWMSRW��7MQMPEVP]��WERH�XLMGORIWW�SJ�XLI�FEWMR�JPSSV
JERW�WYKKIWX�XLEX�XLIWI�EVI�FYMPHMRK��EKKVEHMRK��TVSKVEHMRK�WXVSRKIV�EX�WSQI�PSGEXMSRW�

.H\ZRUGV��GPMRSJSVQ��[IPP�PSKW��WLIPJ�WPSTI
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9HORFLW\�(IIHFWLYH�6WUHVV�5HODWLRQVKLSV�DW�0DG�'RJ��*R0

/DQGRQ�/RFNKDUW
/RFNKDUW��/���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)OHPLQJV��3���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

-�TVIHMGX�TVIWWYVI�MR�XLI�+VIIR�'ER]SR�������[IPP�YWMRK�E�ZIPSGMX]�IJJIGXMZI�WXVIWW�QSHIP�XLEX�MW�GSRWXVEMRIH
F]�HMVIGX�QIEWYVIQIRXW�SJ�TSVI�TVIWWYVI�[MXLMR�VIWIVZSMV�MRXIVZEPW��-�HIQSRWXVEXI�XLMW�XIGLRMUYI�YWMRK�XLI
&S[IVW�1IXLSH�[MXL�GSRWXERXW�GEPMFVEXIH�JVSQ�HMVIGX�SFWIVZEXMSRW�SJ�TVIWWYVI�ERH�ZIPSGMX]��9PXMQEXIP]��Q]
[SVO�[MPP�MRXIKVEXI�HMVIGX�QIEWYVIQIRXW�SJ�QYHWXSRI�ZIPSGMX]�ERH�TVIWWYVI�[MXL�KISQIGLERMGEP�QSHIPMRK�XS
TVIHMGX�TSVI�TVIWWYVI�EX�XLI�1EH�(SK�*MIPH�ERH�MR�SXLIV�PSGEXMSRW��1]�RI\X�WXIT�[MPP�FI�XS�HIZSPZI�E
VIPEXMSRWLMT�FIX[IIR�ZIPSGMX]�ERH�IJJIGXMZI�WXVIWW��

.H\ZRUGV��4VIWWYVI��TSVI�TVIWWYVI��ZIPSGMX]��IJJIGXMZI�WXVIWW
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'HHSZDWHU�$UFKLWHFWXUH�RI�WKH�3OLRFHQH�/\FLXP�7XUELGLWH�'HSRVLWV��)LVK�&UHHN�9DOOHFLWR�0RXQWDLQV
%DVLQ��&DOLIRUQLD��/DUJH�6FDOH�6XSHUFULWLFDO�%HGIRUPV"

/RJDQ�:HVW
:HVW��/���'HSW��RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
2ODULX��&���'HSW��RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

6IGIRX�[SVO�LEW�TSMRXIH�XS�XLI�TVIZMSYWP]�SZIVPSSOIH�VSPI�SJ�LMKL�IRIVK]�TVSGIWWIW�MR�SJJWLSVI��HIIT[EXIV
WIHMQIRX�XVERWTSVX��*PYQI�I\TIVMQIRXW�ERH�RYQIVMGEP�QSHIPMRK�LEZI�MRHMGEXIH�XLI�TSXIRXMEP�JSV�*VSYHI�
WYTIVGVMXMGEP�JPS[�XS�SGGYV�MR�WIHMQIRX�KVEZMX]�XVERWTSVX��]IX�MHIRXMJMGEXMSR�ERH�YRHIVWXERHMRK�SJ�WYGL�HITSWMXW
MR�XLI�QSHIVR�ERH�ERGMIRX�MW�PMQMXIH��8LMW�[SVO�MRZIWXMKEXIW�XLI�'IRS^SMG�0]GMYQ�1IQFIV�XYVFMHMXIW�
HITSWMXIH�MR�E�VIPEXMZIP]�WLSVX�PMZIH�TEWX�RSVXLIVR�I\XIRWMSR�SJ�XLI�+YPJ�SJ�'EPMJSVRME��XLEX�EVI�RS[�I\TSWIH�MR
XLI�%R^E�&SVVIKS�(IWIVX�7XEXI�4EVO��'EPMJSVRME��97%��-RMXMEP�[SVO�MRXIVTVIXIH�WIMWQMG�WGEPI�SYXGVSTW�XLIVI�EW
GSRWMWXMRK�SJ�WPSTI�GLERRIP�ERH�PIZII�HITSWMXW�

8LI�MRMXMEP�EMQ�SJ�XLMW�[SVO�MW�XS�VIZMWMX�ERH�FIXXIV�YRHIVWXERH�XLI�X[S�ERH�XLVII�HMQIRWMSREP�KISQIXVMIW�ERH
GLEVEGXIVMWXMGW�SJ�XLI�0]GMYQ�1IQFIV�XYVFMHMXIW�XS�FIXXIV�YRHIVWXERH�XLI�WXVEXMKVETLMG�EVGLMXIGXYVI�ERH�EWWIWW
[LIXLIV�XLIWI�FIHJSVQW�EVI�GSRWMWXIRX�[MXL�XLI�L]TSXLIWMW�XLEX�XLI]�EVI�XLI�VIWYPX�SJ�WYTIVGVMXMGEP�JPS[
TVSGIWWIW��*SV�XLMW�TVIPMQMREV]�[SVO��LMKL�VIWSPYXMSR�TLSXSKVETL]�MW�GSPPIGXIH�ERH�WTEXMEPP]�XEKKIH�JSV�E�QSVI
HIXEMPIH�ZMWYEPM^EXMSR�SJ�XLI�SYXGVST�XLEX�[MPP�FI�SVMIRXIH�ERH�TSXIRXMEPP]�QETTIH�MR�XLVII�HMQIRWMSRW�
%HHMXMSREPP]��WIZIVEP�WIGXMSRW�SJ�XLI�SYXGVST�[IVI�QIEWYVIH�EX�XLI�WYF�QIXIV�WGEPI�XS�FIXXIV�YRHIVWXERH�XLI
TVMQEV]�JEGMIW�ERH�XLIMV�VIWTIGXMZI�PMXLSPSK]��KVEMR�WM^I��ERH�GIRXMQIXIV�WGEPI�FIHJSVQW��0MROMRK�XLI�HIXEMPIH
QIEWYVIH�WIGXMSRW�XS�XLI�TLSXSKVETL]�EPPS[W�JSV�FIXXIV�MRXIVTVIXEXMSR�ERH�QETTMRK�SJ�XLI�SYXGVST�ERH�MXW
QENSV�FIHJSVQW��*YXYVI�[SVO�[MPP�PSSO�EX�QIEWYVMRK�WIGXMSRW�[MXL��(�I\TSWYVIW�ERH�XS�XV]�XS�HIXIVQMRI�JPS[
TVSTIVXMIW�XLEX�GSYPH�I\TPEMR�XLI�FIHJSVQW�TVIWIRX�

.H\ZRUGV��JVSYHI�WYTIVGVMXMGEP��%R^E�&SVVIKS��LMKL�IRIVK]�FIHJSVQ
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5LYHU�PHDQGHU�WUDYHUVH�DV\PPHWU\�DV�D�SDOHRIORZ�GLUHFWLRQ�LQGLFDWRU�IRU�0DUWLDQ�FKDQQHO�EHOWV

%HQMDPLQ�&DUGHQDV
&DUGHQDV��%���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
0RKULJ��'���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

%�HEXEWIX�SJ�QIEWYVQIRXW�SJ�QIERHIV�XVEZIVWI�EW]QQIXV]�JVSQ�EGXMZI�VMZIV�GLERRIPW�ERH�TVIWIVZIH�GLERRIP
FIPXW�HIQSRWXVEXIW�XLI�IJJIGXMZIRIWW�SJ�XLEX�EW]QQIXV]�EW�ER�MRHMGEXSV�SJ�TEPISJPS[�HMVIGXMSR�SJ�GLERRIP�FIPXW
EX�1EVW�

.H\ZRUGV��1EVW��JPYZMEP��WIHMQIRXEV]�KISPSK]
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'HILQLQJ�WKH�7KHUPDO�(YROXWLRQ�RI�0DJPD�3RRU��+\SHUH[WHQGHG�5LIW�0DUJLQV��WKH�(UU�DQG�7DVQD
1DSSHV��(DVWHUQ�6ZLW]HUODQG

3DWULFN�%R\G
%R\G��3���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WRFNOL��'���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�%YWXVSEPTMRI�ERH�4IRRMRMG�RETTIW�SJ�)EWXIVR�7[MX^IVPERH�I\TSWI�SRI�SJ�XLI�FIWX�TVIWIVZIH�JSWWMP�VMJXIH
QEVKMRW�MR�XLI�[SVPH�ERH�LEZI�FIIR�GVMXMGEP�XS�XLI�HIZIPSTQIRX�SJ�XIGXSRMG�QSHIPW�JSV�QEKQE�TSSV�VMJX
QEVKMRW���8LI�I\XIRHIH�GSRXMRIRXEP�QEVKMR��[LMGL�JSVQIH�HYVMRK�.YVEWWMG�VMJXMRK�FIX[IIR�XLI�%HVMEXMG�ERH
)YVSTIER�TPEXIW�STIRMRK�XLI�%PTMRI�8IXL]W��[EW�I\LYQIH�HYVMRK�XLI�%PTMRI�SVSKIR]��8LI�WXVYGXYVIW�VIPEXIH�XS
XLI�1IWS^SMG�VMJXMRK�FIX[IIR�XLI�%HVMEXMG�ERH�)YVSTIER�TPEXIW�LEZI�FIIR�TVIWIVZIH�XLVSYKL�I\LYQEXMSR�ERH
LEZI�WMRGI�FIIR�XVERWTSVXIH�EW�XLVYWX�WLIIXW�[LMGL�[IVI�HIPEQMREXIH�JVSQ�XLI�YTTIV�GVYWX�SJ�XLI�%HVMEXMG�ERH
GYVVIRXP]�VIWX�EW�RETTI�WXEGOW�SR�XLI�)YVSTIER�TPEXI��%W�QER]�I\LYQIH�VMJX�QEVKMRW�LEZI�FIIR�KVIEXP]
HIJSVQIH�HYVMRK�XLIMV�YTLIEZIP��ERH�QSHIVR�VMJX�QEVKMRW�EVI�PIWW�EGGIWWMFPI�HYI�XS�XLIMV�HIIT�QEVMRI�PSGEPMX]�
XLI�TVIWIVZEXMSR�ERH�EGGIWWMFMPMX]�SJ�XLI�%PTMRI�8IXL]ER�QEVKMRW�TVSZMHIW�ER�I\GIPPIRX�STTSVXYRMX]�XS�FYMPH�SR
XLI�YRHIVWXERHMRK�SJ�XLI�XLIVQEP�IZSPYXMSR�SJ�L]TIVI\XIRHIH�QEVKMRW��)EVP]�L]TIVI\XIRHIH�QEVKMRW�IZSPZI
XLVSYKL�YRMJSVQ�TYVI�WLIEV�I\XIRWMSR�EGXMRK�SR�XLI�GVYWX�ERH�PMXLSWTLIVMG�QERXPI�[LMGL�VIWYPXW�MR�W]QQIXVMGEP
GVYWXEP�HIJSVQEXMSR�SR�IMXLIV�WMHI�SJ�XLI�VMJXMRK�E\MW���,S[IZIV��PS[�ERKPI�RSVQEP�JEYPXW�ERH�EW]QQIXV]
WYVVSYRHMRK�XLI�VMJXMRK�E\MW�XLEX�JSVQ�HYVMRK�XLI�PEXXIV�WXEKIW�SJ�I\XIRWMSR�EVI�RS[�WIIR�MR�XLI�I\LYQIH�ERH
XVERWTSVXIH�%YWXVSEPTMRI�ERH�4IRRMRMG�RETTIW���8LI�MRGVIEWIH�KISXLIVQEP�KVEHMIRX�GEYWIH�F]�YT[IPPMRK
PMXLSWTLIVMG�QERXPI�ERH�EWXLIRSWTLIVI�HYVMRK�XLI�HIXEXGLQIRX�TLEWI�SJ�L]TIVI\XIRWMSR�MQTVMRX�E�XLIVQEP
WMKREXYVI�MRXS�OI]�QMRIVEP�KVEMRW�MR�XLI�JSVQ�SJ�UYERXMXEXMZI�HMJJYWMZI�PSWW�ERH�VIXIRXMSR�SJ�VEHMSKIRMG
HEYKLXIV�TVSHYGXW���8LMW�WMKREXYVI�EPPS[W�JSV�XLI�YTHEXI�SJ�XLI�GYVVIRX�QSHIP�SJ�LS[�L]TIVI\XIRHIH�QEVKMRW
IZSPZI�XLVSYKLSYX�XMQI�[MXL�ETEXMXI�ERH�VYXMPI�LMKL�XIQTIVEXYVI�XLIVQSGLVSRSQIXV]�FIMRK�MHIEPP]�WYMXIH�XS
QIEWYVI�XLI�TVI�GSPPMWMSREP�XLIVQEP�IZSPYXMSR�SJ�XLI�8IXL]ER�VMJX�QEVKMR�I\TSWIH�[MXLMR�XLI�%PTW��8LI�RSZIP
ERH�TS[IVJYP�XIGLRMUYI�SJ�ETEXMXI�ERH�VYXMPI�9�4F�GHSWK�SURILOLQJ��QIEWYVMRK�XLI�TEVIRX�ERH�HMJJYWMZI
HEYKLXIV�GSRGIRXVEXMSR�VEXMSW�MR�E�KVEMR�EW�E�JYRGXMSR�SJ�VEHMEP�TSWMXMSR��KMZIW�YW�EGGIWW�XS�E�XIQTSVEP�ERH
XLIVQEP�VIGSVH�XLEX�[EW�TVIZMSYWP]�MREGGIWWMFPI�XS�XVEHMXMSREP�VEHMSQIXVMG�HEXMRK�XIGLRMUYIW���9�4F�^MVGSR
KISGLVSRSPSK]�HEXE��E�QIEWYVI�SJ�GV]WXEPPM^EXMSR�XMQMRK��KMZIW�TVI�VMJX�:EVMWGER�SVSKIRMG�EKIW��[LMPI�^MVGSR
ERH�ETEXMXI��9�8L�,I�PS[�XIQTIVEXYVI�XLIVQSGLVSRSQIXIVW�XLEX�VIGSVH�XLIVQEP�[MRHS[�JVSQ�������s�'
LEZI�FIIR�VIWIX�F]�%PTMRI�QIXEQSVTLMWQ��;MXL�IWXMQEXIW�SJ�XLI�XLIVQEP�SZIVTVMRX�GEYWIH�F]�L]TIVI\XIRWMSR
ERH�QERXPI�YT[IPPMRK�MR�XLI�JSWWMP�%PTMRI�8IXL]W�QEVKMR�SZIVPETTMRK�[MXL�XLI�GPSWYVI�XIQTIVEXYVIW�JSV�4F
HMJJYWMSR�MR�ETEXMXI�ERH�VYXMPI��b�������s�'�XLI�QMRIVEPW�EVI�MHIEP�LMKL�XIQTIVEXYVI�XLIVQSGLVSRSQIXIVW�XS
QIEWYVI�ERH�TVSZMHI�E�FIXXIV�YRHIVWXERHMRK�SJ�XLI�PMXLSWTLIVMG�XLIVQEP�IZSPYXMSR�XLVSYKL�L]TIVI\XIRWMSR����
�

.H\ZRUGV��+ISGLVSRSPSK]��8LIVQSGLVSRSPSK]��8IGXSRMGW
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8�3E�JHRFKURQRORJ\�RI�PRGHUQ�ULYHU�VDQGV�IURP�ZHGJH�WRS�IRUHODQG�GHSR�FHQWHUV��ZKHQ�VLQNV
EHFRPHV�WKH�VRXUFH

7RPDV�&DSDOGL
&DSDOGL��7���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�
7;��86$

8LMW�WXYH]�MRZIWXMKEXIW�LS[�%RHIER�VMZIV�WIHMQIRXW�MR�XLI�JPEX�WPEF�WIKQIRX�SJ�[IWXIVR�%VKIRXMRE�VIGSVH
EGXMZI�QM\MRK�SJ�PMXLSPSKMGEPP]�ERH�KISGLIQMGEPP]�HMWXMRGX�WSYVGI�VIKMSRW�GSQTVMWMRK�XLI�4VMRGMTEP�'SVHMPPIVE�
*VSRXEP�'SVHMPPIVE��4VIGSVHMPPIVE�JSPH�XLVYWX�FIPX��7MIVVEW�4EQTIEREW�FEWIQIRX�YTPMJXW��ERH�VIG]GPIH�2ISKIRI
FEWMR�JMPP��(IXVMXEP�^MVGSR�9�4F�KISGLVSRSPSKMGEP�VIWYPXW�JSV�QSHIVR�VMZIV�WERHW�HMWGVMQMREXI�ZEVMEXMSRW�JVSQ
LMRXIVPERH�WSYVGI�VIKMSRW��XLVSYKL�VMZIV�XVMFYXEVMIW�ERH�QEMR�XVYROW�SJ�XLI�&IVQINS��.EGLEP��7ER�.YER��ERH
1IRHS^E�VMZIVW��ERH�XLIMV�VIWTIGXMZI�JPYZMEP�QIKEJERW�[MXLMR�XLI�EGXMZI�JSVIPERH�FEWMR��4VSTSVXMSRW�SJ
TVS\MQEP�^MVGSR�TSTYPEXMSRW�MR�XLI�LMRXIVPERH�XVYRO�VMZIVW��[MXL�I\XIRWMZI�4IVQMER�8VMEWWMG�ERH�'IRS^SMG
MKRISYW�I\TSWYVIW�HMQMRMWL�HS[RWXVIEQ�[MXL�TVSKVIWWMZI�GSRXVMFYXMSRW�JVSQ�XLI�JVSRXEP�4VIGSVHMPPIVE�JSPH�
XLVYWX�FIPX��HSQMRERXP]�4EPIS^SMG�WIHMQIRXEV]�VSGOW�ERH�4EQTIER�FEWIQIRX�YTPMJXW��,S[IZIV��XLMW�W]WXIQEXMG
HS[RWXVIEQ�HMPYXMSR�MW�TIVXYVFIH�MR�WIZIVEP�GEXGLQIRXW�F]�WMKRMJMGERX�VIG]GPMRK�SJ�SPHIV�JSVIPERH�FEWMR�JMPP�
8LI�HIKVII�SJ�VIG]GPMRK�HITIRHW�SR�XLI�TSWMXMSR�ERH�I\XIRX�SJ�3PMKSGIRIཌ4PMSGIRI�I\TSWYVIW�[MXLMR�XLI
GEXGLQIRXW��8S�HMWGIVR�XLI�IJJIGXW�SJ�XLI�ZEVMEFPI�HIXVMXEP�^MVGSR�WSYVGIW��QYPXMTPI�WXEXMWXMGEP�QIXLSHW�EVI
YXMPM^IH��5YERXMXEXMZI�GSQTEVMWSRW�WYKKIWX�XLEX�ZEVMEXMSRW�MR�HIXVMXEP�^MVGSR�EKI�HMWXVMFYXMSRW�EQSRK�XLI
QSHIVR�WERHW��ERH�[MXL�SPHIV�JSVIPERH�FEWMR�JMPP�ERH�I\TSWIH�FIHVSGO��EVI�HITIRHIRX�SR�WTEXMEP�ERH�XIQTSVEP
ZEVMEXMSRW�MR�I\LYQEXMSR�ERH�HVEMREKI�RIX[SVO�IZSPYXMSR�[MXLMR�XLIMV�VIWTIGXMZI�%RHIER�GEXGLQIRXW��8LI
TVIWIRX�WYVJEGI�EVIE�SJ�GSQTIXMRK�WSYVGI�VIKMSRW�ERH�XLI�GSRJMKYVEXMSR�SJ�LMRXIVPERH�XVMFYXEV]�VMZIVW�PEVKIP]
HMGXEXI�XLI�HIKVII�SJ�HS[RWXVIEQ�HMPYXMSR�ERH�SV�VIG]GPMRK��8LMW�WXYH]�TVSZMHIW�E�QSHIVR�EREPSKYI�ERH
FEWIPMRI�JSV�VIGSRWXVYGXMRK�2ISKIRI�WLMJXW�MR�JSVIPERH�FEWMR�TVSZIRERGI��HITSWMXMSREP�W]WXIQW��ERH�HVEMREKI
GSRJMKYVEXMSRW�HYVMRK�E�GVMXMGEP�XVERWMXMSR�XS�JPEX�WPEF�WYFHYGXMSR�

.H\ZRUGV��7SYVGI�XS�7MRO��JSVIPERH�FEWMR�W]WXIQW��%RHIW
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3OHLVWRFHQH�WR�UHFHQW�LQFLVLRQ�UDWHV�IRU�WKH�5LR�*UDQGH�*RUJH��QRUWKHUQ�1HZ�0H[LFR

7UDYLV�&ORZ
&ORZ��7���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
%HKU��:���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
+HOSHU��0���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
3DWWHUVRQ��'���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WRFNOL��'���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�6MS�+VERHI�6MZIV�ERH�SXLIV�QENSV�VMZIV�W]WXIQW�XLVSYKLSYX�XLI�[IWXIVR�97�VIGSVH�E�TYRGXYEXIH�MRGVIEWI
MR�JPYZMEP�MRGMWMSR�VEXIW�MR�XLI�QMHHPI�4PIMWXSGIRI��)ZMHIRGI�JSV�XLMW�MRGPYHIW�]SYRK��XVERWMIRX�JIEXYVIW�WYGL�EW
ORMGOTSMRXW�MR�PSRKMXYHMREP�VMZIV�TVSJMPIW��ERH�EFERHSRIH�VMZIV�XIVVEGIW�TVIWIVZIH�XLVSYKLSYX�XLI�HS[RWXVIEQ
I\XIRX�SJ�XLI�W]WXIQ��(IWTMXI�XLEX�ETTEVIRX�MRGVIEWIW�MR�MRGMWMSR�VEXIW�EVI�[IPP�HSGYQIRXIH��XLI�HVMZMRK
QIGLERMWQW�JSV�MRGMWMSR�EVI�TSSVP]�YRHIVWXSSH��4SWWMFPI�QIGLERMWQW�MRGPYHI��PSRK�XIVQ�GPMQEXMG�JPYGXYEXMSRW�
PSGEP�JEYPXMRK�SV�VIKMSREP�XIGXSRMWQ��HVEMREKI�FEWMR�MRXIKVEXMSR��SV�E�GSQFMREXMSR�XLIVISJ��8LMW�WXYH]�EMQW�XS
FIXXIV�GSRWXVEMR�XLI�VEXIW�ERH�HVMZMRK�QIGLERMWQW�SJ�MRGMWMSR�SJ�XLI�RSVXLIVR�6MS�+VERHI�6MZIV�KSVKI�JVSQ
XLI�QMHHPI�4PIMWXSGIRI�XS�TVIWIRX�HE]��1]�ETTVSEGL�YWIW�HIXEMPIH�JMIPH�ERH�HMKMXEP�QETTMRK�GSYTPIH�[MXL
GSWQSKIRMG��,I�WYVJEGI�I\TSWYVI�HEXMRK�SJ�EFERHSRIH�VMZIV�XIVVEGIW�EPSRK�E�b�OQ�WXVIXGL�SJ�XLI�6MS�+VERHI
6MZIV�RIEV�5YIWXE��21��8LMW�WXVIXGL�MW�XLI�SRP]�WIGXMSR�EPSRK�XLI�WXIIT�WMHIH�RSVXLIVR�6MS�+VERHI�6MZIV
[LIVI�JPYZMEP�XIVVEGIW�EVI�TVIWIVZIH��4VIPMQMREV]�HMKMXEP�QETTMRK�WYKKIWXW�XLIVI�EVI�EX�PIEWX����ERH�YT�XS��
XIVVEGI�PIZIPW�TVIWIVZIH�XLEX�WTER�IPIZEXMSRW�SJ�������Q�EFSZI�XLI�QSHIVR�VMZIV��8LI�XIVVEGIW�EVI�MRGMWIH�MRXS
ERH�GSQTSWIH�SJ�b��Q�]��7IVZMPPIXE�FEWEPXW�SJ�XLI�8ESW�4PEXIEY��QEOMRK�GSWQSKIRMG��,I�HEXMRK�ER�MHIEP
QIXLSH�JSV�HIXIVQMRMRK�XLI�XMQMRK�SJ�XLIMV�EFERHSRQIRX��3RGI�KEXLIVIH��GSQTEVMRK�XLI�EKIW�SJ�XLIWI�XIVVEGIW
ERH�XLI�EWWSGMEXIH�6MS�+VERHI�6MZIV�MRGMWMSR�VEXIW�XS�VIKMSREP�GPMQEXMG�ERH�XIGXSRMG�JSVGMRKW�[MPP�EPPS[�YW�XS
TPEGI�GSRWXVEMRXW�ERH�KEMR�MRWMKLX�SR�XLI�HVMZMRK�QIGLERMWQW�SJ�MRGMWMSR�

.H\ZRUGV��VETMH��MRGMWMSR��VMS�KVERHI��VMZIV��KSVKI��TPIMWXSGIRI��XIVVEGIW��GPMQEXI��XIGXSRMGW��GSWQSKIRMG�
WYVJEGI��I\TSWYVI��HEXMRK��LIPMYQ��RI[�QI\MGS
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%DVLQ�HYROXWLRQ�LQ�QRUWKHUQ�3HUX��,PSOLFDWLRQV�IRU�WKH�JURZWK�RI�WRSRJUDSKLF�EDUULHUV�OLQNLQJ�WKH
&HQWUDO�DQG�1RUWKHUQ�$QGHV

6DUDK�*HRUJH
+RUWRQ��%���8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
0RUHQR��)���8QLYHUVLW\�RI�5RFKHVWHU��5RFKHVWHU��1<
-DFNVRQ��/���8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�VIPEXMZIP]�PS[�ERH�REVVS[�%RHIW�SJ�RSVXLIVR�4IVY�ERH�)GYEHSV�VIGSVH�XLI�JMREP�IWXEFPMWLQIRX�SJ�E
GSRXMKYSYW�XSTSKVETLMG�FEVVMIV�EPSRK�[IWXIVR�7SYXL�%QIVMGE����)WXEFPMWLQIRX�SJ�E�RI[�HVEMREKI�HMZMHI�HYVMRK
XLI�2ISKIRI�WXVSRKP]�MRJPYIRGIH�XLI�GVIEXMSR�SJ�ER�IEWX�JPS[MRK�%QE^SR�HVEMREKI�W]WXIQ��EVMHMJMGEXMSR�SJ�XLI
%RHIER�JSVIEVG��ERH�FMSHMZIVWMJMGEXMSR�SJ�XLI�%QE^SR�&EWMR���8LI�&EKYE�&EWMR��E�PS[�IPIZEXMSR����������Q
MRXIVQSRXERI�FEWMR�MR�RSVXLIVR�4IVY��GSRXEMRW�E�TVSXVEGXIH��WIQM�GSRXMRYSYW�VIGSVH�SJ�8VMEWWMG�XLVSYKL
4PIMWXSGIRI�WIHMQIRXEXMSR��7MXYEXIH�FIX[IIR�XLI�1EVE´SR�JSPH�XLVYWX�FIPX�SJ�XLI�;IWXIVR�'SVHMPPIVE��ERH
FEWIQIRX�FPSGO�YTPMJXW�SJ�XLI�)EWXIVR�'SVHMPPIVE��XLI�&EKYE�VIKMSR�SJJIVW�E�YRMUYI�STTSVXYRMX]�XS�WXYH]����XLI
TSSVP]�GSRWXVEMRIH�1IWS^SMG�VIGSVH�SJ�RSVXLIVR�4IVY��ERH����E�GSQTPI\�LMWXSV]�SJ�'IRS^SMG�WLSVXIRMRK���;I
TVIWIRX�RI[�QIEWYVIH�WIGXMSRW�ERH�HIXVMXEP�^MVGSR�KISGLVSRSPSK]�SR�1IWS^SMG�XLVSYKL�QSHIVR�WEQTPIW�XS
YRVEZIP�XLI�XIGXSRMG�LMWXSV]��(IXVMXEP�^MVGSR�KISGLVSRSPSK]�WLS[W�IZMHIRGI�JSV�8VMEWWMG�.YVEWWMG�VMJXMRK
�QEVOIH�F]�YRMQSHEP�EKI�TIEOW�JVSQ���������1E��'VIXEGISYW�TSWX�VMJX�WYFWMHIRGI��HSQMREXIH�F]���������
1E�GVEXSRMG�WSYVGIW��SRWIX�SJ�YTTIV�TPEXI�WLSVXIRMRK�HYVMRK�XLI�PEXI�'VIXEGISYW��QEVOIH�F]�ER�MRJPY\�SJ
W]RHITSWMXMSREP�^MVGSRW�ERH�E�HIGVIEWI�MR�GVEXSRMG�WSYVGIW��ERH�E�XVERWMXMSR�JVSQ�FEGOFYPKI�XS�[IHKIXST
HITSWMXW�JVSQ�4EPISGIRI�XS�4PMSGIRI��

.H\ZRUGV��XIGXSRMGW��%RHIW��FEWMR�IZSPYXMSR��HIXVMXEP�^MVGSR�KISGLVSRSPSK]
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(DUO\�&HQR]RLF�VKRUWHQLQJ�DQG�IRUHODQG�EDVLQ�VHGLPHQWDWLRQ�LQ�WKH�0DUD³RQ�IROG�WKUXVW�EHOW��FHQWUDO
3HUXYLDQ�$QGHV

/LO\�-DFNVRQ
-DFNVRQ��/���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV�DQG�,QVWLWXWH�IRU�*HRSK\VLFV��-DFNVRQ�6F
5RVHOO��/���8QLYHUVLGDG�1DFLRQDO�6DQ�$QWRQLR�$EDG�GHO�&XVFR�816$$&��$Y��GH�OD�&XOWXUD�������&XVFR��3HUX
&DUORWWR��9���8QLYHUVLGDG�1DFLRQDO�6DQ�$QWRQLR�$EDG�GHO�&XVFR�816$$&��$Y��GH�OD�&XOWXUD�������&XVFR��3HUX
+RUWRQ��%���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV�DQG�,QVWLWXWH�IRU�*HRSK\VLFV��-DFNVRQ�6F

8LI�1EVE´SR�JSPH�XLVYWX�FIPX�MR�XLI�[IWXIVR�%RHIW�SJ�4IVY�LEW�PSRK�FIIR�GSRWMHIVIH�E�VSFYWX�WMKREXYVI�SJ
IEVP]�'IRS^SMG�WLSVXIRMRK�MR�XLI�%RHIER�SVSKIRMG�FIPX���,S[IZIV��XLI�WXVYGXYVEP�HIXEMPW�ERH�TSXIRXMEP�VIGSVHW
SJ�GSIZEP�W]RSVSKIRMG�WIHMQIRXEXMSR�VIQEMR�IPYWMZI���;I�VITSVX�VIWYPXW�JVSQ�RI[�KISPSKMG�QETTMRK
�����������GVSWW�WIGXMSR�GSRWXVYGXMSR��ERH�9�4F�KISGLVSRSPSK]�JSV�XLI�1EXYGERE�8MGPMS�VIKMSR�EX������s7
EPSRK�XLI�0MQE�0E�3VS]E�LMKL[E]���>MVGSR�9�4F�EKI�HEXE�JVSQ�ZSPGERMG�VSGOW�ERH�GPEWXMG�FEWMR�JMPP�TVSZMHI�E
QE\MQYQ�HITSWMXMSREP�EKI�SJ�b���1E�JSV�E�QMHHPI�)SGIRI�W]RHIJSVQEXMSREP�YRMX�XLEX�[I�GSVVIPEXI�[MXL�XLI
%RXE�*SVQEXMSR�SJ�WSYXLIVR�4IVY��[LMGL�SZIVPMIW�XLI�4EPISGIRI�'EWETEPGE�*SVQEXMSR��7IHMQIRXEV]�PMXLSJEGMIW
ERH�YRGSRJSVQEFPI�VIPEXMSRWLMTW�[MXLMR�XLI�ZSPGERMGPEWXMG�6MQEG�ERH�1MPPMXSRKS�JSVQEXMSRW��%RXE�*SVQEXMSR
VIZIEP�QM\IH�JPYZMEP��EPPYZMEP�JER��ERH�ZSPGERMG�HITSWMXMSREP�GSRHMXMSRW�HYVMRK�WLSVXIRMRK�EGGSQQSHEXIH�F]�E
2)�ZIVKMRK�XLVYWX�VIZIVWI�JEYPX�ERH�GSVVIWTSRHMRK�FEGOXLVYWX��LIVI�REQIH�XLI�'LSRXE�JEYPX�W]WXIQ���3YV
GVSWW�WIGXMSR�VIGSRWXVYGXMSR�ERH�KISGLVSRSPSKMGEP�HEXE�MRHMGEXI�XLEX�XLI�VIKMSR�MW�E�GVMXMGEP��TSWWMFP]�YRMUYI�
^SRI�SJ�XLI�FVSEHIV�2)�HMVIGXIH�1EVE´SR�JSPH�XLVYWX�FIPX�[LIVI�TVI�2ISKIRI�W]RSVSKIRMG�WIHMQIRXW�ERH
XLIMV�EWWSGMEXIH�WXVYGXYVIW�EVI�TVIWIVZIH���;I�MRXIVTVIX�XLMW�GSQFMRIH�WXVYGXYVEP�ERH�FEWMR�W]WXIQ�EW�ER
)SGIRI�EKI��-RGEMG�JVSRXEP�XLVYWX�FIPX�ERH�GSVVIWTSRHMRK�JSVIHIIT�XS�[IHKI�XST�HITS^SRI�MR�GIRXVEP�4IVY��
%W�SRI�SJ�XLI�FIXXIV�GSRWXVEMRIH�WIKQIRXW�SJ�XLI�1EVE´SR�JSPH�XLVYWX�FIPX��XLMW�^SRI�TVSZMHIW�MRWMKLX�MRXS
TSXIRXMEP�PMROEKIW�[MXL�IPYWMZI�IEVP]�'IRS^SMG��-RGEMG�WXVYGXYVIW�ERH�JSVIPERH�FEWMR�JMPP�SJ�XLI�;IWXIVR
'SVHMPPIVE�ERH�%PXMTPERS�JEVXLIV�WSYXL�MR�XLI�GIRXVEP�%RHIER�TPEXIEY�

.H\ZRUGV��4IVY��%RHIW��'LSRXE�*EYPX��'EWETEPGE
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'HSRVLWLRQDO�DQG�SURYHQDQFH�UHFRUGV�RI�0HVR]RLF�EDVLQ�HYROXWLRQ�DQG�&HQR]RLF�VKRUWHQLQJ�LQ�WKH
+LJK�$QGHV��/D�5DPDGD�IROG�WKUXVW�EHOW��VRXWKHUQ�FHQWUDO�$QGHV�������r6�

&KHOVHD�0DFNDPDQ�/RIODQG
0DFNDPDQ�/RIODQG��&���8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
+RUWRQ��%���8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)XHQWHV��)���<3)�6$��%XHQRV�$LUHV��$UJHQWLQD
&RQVWHQLXV��.���8QLYHUVLW\�RI�$UL]RQD��7XFVRQ��$=
0F.HQ]LH��5���<DOH�8QLYHUVLW\��1HZ�+DYHQ��&7
$OYDUDGR��3���8QLYHUVLGDG�1DFLRQDO�GH�6DQ�-XDQ��6DQ�-XDQ��$UJHQWLQD
2UR]FR��3���8QLYHUVLGDG�1DFLRQDO�GH�6DQ�-XDQ��6DQ�-XDQ��$UJHQWLQD
6WRFNOL��'���8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�%VKIRXMRMER�%RHIW�HIJMRI�OI]�I\EQTPIW�SJ�VIXVSEVG�WLSVXIRMRK�ERH�FEWMR�IZSPYXMSR�EFSZI�E�^SRI�SJ�EGXMZI
WYFHYGXMSR��8LI�0E�6EQEHE�JSPH�XLVYWX�FIPX��6*8&�MR�XLI�,MKL�%RHIW�TVSZMHIW�MRWMKLXW�MRXS�XLI�VIPEXMZI
MRJPYIRGI�ERH�XIQTSVEP�VIGSVHW�SJ�HMZIVWI�GSRZIVKIRX�QEVKMR�TVSGIWWIW��I�K��JPEX�WPEF�WYFHYGXMSR��GSRZIVKIRX
[IHKI�H]REQMGW��WXVYGXYVEP�MRZIVWMSR��8LI�6*8&�GSRXEMRW�1IWS^SMG�I\XIRWMSREP�FEWMR�WXVEXE�HIJSVQIH�F]
PEXIV�%RHIER�WLSVXIRMRK��2I[�HIXVMXEP�^MVGSR�9�4F�EREP]WIW�SJ�1IWS^SMG�VMJX�WIHMQIRXW�VIZIEP�����E�HSQMRERX
4IVQS�8VMEWWMG�EKI�WMKREXYVI����������1E�EWWSGMEXIH�[MXL�TVS\MQEP�WSYVGIW�SJ�IJJIGXMZI�FEWIQIRX��'LSM]SM
+VSYT�HYVMRK�8VMEWWMG�W]RVMJX�HITSWMXMSR�����YTWIGXMSR�]SYRKMRK�SJ�QE\MQYQ�HITSWMXMSREP�EKIW�JVSQ�0EXI
8VMEWWMG�XLVSYKL�)EVP]�'VIXEGISYW������XS�����1E�[MXL�XLI�MRGVIEWMRK�MRJPYIRGI�SJ�[IWXIVR�%RHIER�EVG
WSYVGIW��ERH����E�WMKRMJMGERX�0EXI�'VIXEGISYW�MRJPY\�SJ�4EPIS^SMG��b��������1E�ERH�4VSXIVS^SMG��b��������
1E�TSTYPEXMSRW�HYVMRK�XLI�IEVPMIWX�WLMJX�JVSQ�FEGO�EVG�TSWX�I\XIRWMSREP�WYFWMHIRGI�XS�YTTIV�TPEXI�WLSVXIRMRK�
8LI�'IRS^SMG�HIXVMXEP�VIGSVH�SJ�XLI�1ERERXMEPIW�JSVIPERH�FEWMR��FIX[IIR�XLI�*VSRXEP�'SVHMPPIVE�ERH
4VIGSVHMPPIVE�VIGSVHW�6*8&�HIJSVQEXMSR�TVMSV�XS�JPEX�WPEF�WYFHYGXMSR��%�4IVQS�8VMEWWMG�'LSM]SM�EKI
WMKREXYVI�HSQMREXIW�XLI�1MSGIRI�WYGGIWWMSR��GSRWMWXIRX�[MXL�WSYVGIW�MR�XLI�TVS\MQEP�)WTMREGMXS�VERKI�
7YFSVHMREXI�1IWS^SMG��b�������1E�XS�4VSXIVS^SMG��b���������1E�9�4F�TSTYPEXMSRW�VIGSVH�I\LYQEXMSR�SJ
XLI�%RHIER�QEKQEXMG�EVG�ERH�VIG]GPMRK�SJ�HMJJIVIRX�WXVYGXYVEP�PIZIPW�MR�XLI�6*8&�HYVMRK�XLVYWXMRK�MRZIVWMSR
SJ�1IWS^SMG�VMJX�FEWMR�WXVEXE�ERH�WYFNEGIRX�4EPIS^SMG�YRMXW��;LIVIEW�QE\MQYQ�HITSWMXMSREP�EKIW�SJ�WEQTPIH
1ERERXMEPIW�YRMXW�GPYWXIV�EX�������1E��XLI�)WXERGME�9WTEPPEXE�FEWMR��b���OQ�XS�XLI�WSYXL�WLS[W�GSRWMWXIRX
YTWIGXMSR�]SYRKMRK�SJ�'IRS^SMG�TSTYPEXMSRW�EXXVMFYXIH�XS�TVS\MQEP�ZSPGERMG�GIRXIVW��3RKSMRK�[SVO�[MPP�ETTP]
PS[�XIQTIVEXYVI�XLIVQSGLVSRSPSK]�XS�TMRTSMRX�FEWMR�EGGYQYPEXMSR�LMWXSVMIW�ERH�XLVYWX�XMQMRK��

.H\ZRUGV��FEWMR�EREP]WMW��%RHIW��GSRZIVKIRX�QEVKMRW��^MVGSR�9�4F�KISGLVSRSPSK]

33



)'+���

7)84
)'+

+RORFHQH�*HRORJLF�6OLS�5DWH�IRU�WKH�0LVVLRQ�&UHHN�6WUDQG�RI�WKH�VRXWKHUQ�6DQ�$QGUHDV�)DXOW��,QGLR
+LOOV��&DOLIRUQLD

-XDQ�0XQR]
0XQR]��-���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ�7;
%HKU��:���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ�7;
*ROG��3���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ�7;
)U\HU��5���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ�7;

8LI�SFNIGXMZI�SJ�XLMW�WXYH]�MW�XS�SFXEMR�E�,SPSGIRI�KISPSKMG�IWXMQEXI�WPMT�VEXI�JVSQ�ER�SJJWIX�EPPYZMEP�JER
PSGEXIH�SR�XLI�1MWWMSR�'VIIO�WXVERH�SJ�XLI�WSYXLIVR�7ER�%RHVIEW�JEYPX�RIEV�-RHMS��'%��8LI�WMKRMJMGERGI�MW
VITVIWIRXIH�F]�XLI�JEGX�XLEX�MX�[MPP�FI�XLI�SRP]�EXXIQTX�XS�TYFPMWL�E�,SPSGIRI�WPMT�VEXI�SJ�XLI�1MWWMSR�'VIIO
WXVERH�SJ�XLI�WSYXLIVR�7ER�%RHVIEW�JEYPX��8LMW�[MPP�FIXXIV�GSRWXVEMR�LS[�WPMT�MW�TEVXMXMSRIH�EQSRK�WIZIVEP
WXVERHW�SJ�XLI�WSYXLIVR�7ER�%RHVIEW�JEYPX�MR�XLMW�GSQTPI\��*MIPH�QETTMRK�ERH�SFWIVZEXMSR�YWMRK�EMVFSVRI
0M(%6�MQEKIV]�EPPS[W�JSV�XLI�TVIGMWI�HIXIVQMREXMSR�SJ�XLI�EQSYRX�SJ�SJJWIX�ERH�XLI�VIGSRWXVYGXMSR�SJ�XLI
SVMKMREP�GEXGLQIRX�EVIE�SJ�XLI�EPPYZMEP�JER��'SWQSKIRMG���&I�WYVJEGI�I\TSWYVI�KISGLVSRSPSK]�[MPP�FI�YWIH�SR
WEQTPIW�XEOIR�JVSQ�XLI�JER�WYVJEGI�ERH�JVSQ�I\GEZEXIH�XVIRGLIW�MR�SVHIV�XS�HEXI�XLI�XMQMRK�SJ�JER�HITSWMXMSR
TVSJMPIW�YWMRK�EQEPKEQEXIH�GSFFPIW�XS�HEXI�XLI�SVMKMREP�HITSWMXMSR�SJ�XLI�EPPYZMEP�JER�ERH�XS�QIEWYVI�XLI
IJJIGX�SJ�QM\MRK�SR�XLMW�HEXMRK�QIXLSH��8LI�GSWQSKIRMG�HEXMRK�[MPP�FI�GSQFMRIH�[MXL�I\MWXMRK�QMRMQYQ
HITSWMXMSREP�EKIW�JVSQ�9�WIVMIW�TIHSKIRMG�GEVFSREXI�HEXMRK��%�TVIPMQMREV]�EREP]WMW�LEW�HIXIVQMRIH�XLI�SJJWIX
XS�FI�EVSYRH����QIXIVW��%�QIER�[IMKLXIH�EKI�SJ�XLI�TIHSKIRMG�GEVFSREXI�[EW�HIXIVQMRIH�XS�FI������������
OE����	�'-��[LMGL�MW�FIPMIZIH�XS�VITVIWIRX�E�VIPMEFPI�QMRMQYQ�HITSWMXMSREP�EKI�JSV�XLI�LSWX�JER��*MIPH�[SVO
[EW�HSRI�XLMW�(IGIQFIV�XS�I\XVEGX�WEQTPIW�JSV���&I�EREP]WMW��6IWYPXW�JSV�XLMW�QIXLSH�[MPP�FI�VIWSPZIH�MR�XLI
GSQMRK�QSRXLW��
�
�

.H\ZRUGV��WSYXLIVR�7ER�%RHVIEW�JEYPX��0M(%6��GSWQSKIRMG��WPMT�VEXI�
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'HHS�PDQWOH�6�ZDYH�YHORFLW\�PRGHO�XQGHU�<HOORZVWRQH

3HWHU�1HOVRQ
1HOVRQ��3���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
*UDQG��6���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

!����TX7MRGI�XLI�����W��XLI�SVMKMR�SJ�MRXVETPEXI�LSXWTSXW�LEW�FIIR�L]TSXLIWM^IH�XS�GSQI�JVSQ�HIIT�QERXPI
TPYQIW�GVIEXIH�F]�XLIVQEP�MRWXEFMPMXMIW�EPSRK�XLI�GSVI�QERXPI�FSYRHEV]��1ERXPI�TPYQIW�EVI�QYWLVSSQ�WLETIH
[EVQ�ERSQEPMIW�XLEX�LEZI�E�WTLIVMGEP�ཕLIEHབ�ERH�E�PSRK�REVVS[�ཕXEMPབ��8LI�TPYQI�L]TSXLIWMW�LEW�FIIR�YWIH�XS
I\TPEMR�QER]�WMKRMJMGERX�KISPSKMG�TLIRSQIRE�WYGL�EW�LSXWTSXW��PEVKI�MKRISYW�TVSZMRGIW��GSRXMRIRXEP�VMJXMRK�
QEKRIXMG�TSPI�VIZIVWEPW�ERH�IZIR�QEWW�I\XMRGXMSR�IZIRXW��,S[IZIV��XLI�HMVIGX�HIXIGXMSR�SJ�E�QERXPI�TPYQI
YWMRK�XVEZIP�XMQI�XSQSKVETL]�LEW�VIQEMRIH�IPYWMZI��8LI�7REOI�6MZIV�=IPPS[WXSRI�,SXWTSX�MR�XLI�[IWXIVR
9RMXIH�7XEXIW�MW�ER�MRXVETPEXI�LSXWTSX�[MXL�I\GITXMSREP�WXEXMSR�GSZIVEKI�[LSWI�WSYVGI�LEW�FIIR�LSXP]�HIFEXIH�
,IVIMR��[I�TVIWIRX�E�QIXLSH�YWMRK�7/7�ERH�7//7�[EZIW�MR�GSRNYRGXMSR�[MXL�JMRMXI�JVIUYIRG]�OIVRIPW�ERH
97%VVE]�HEXE�XS�HIXIGX�E�QERXPI�TPYQI�YRHIV�=IPPS[WXSRI��;I�HIQSRWXVEXI�YWMRK�E�W]RXLIXMG�TPYQI�QSHIP
XIWX�XLI�JIEWMFMPMX]�SJ�SYV�QIXLSH�XS�MQEKI�E�REVVS[�TPYQI�MR�XLI�PS[IV�QERXPI��*YVXLIVQSVI��[I�TVIWIRX�E
TVIPMQMREV]�XSQSKVETLMG�QSHIP�[LMGL�WLS[W�E�WPS[�ERSQEP]�MR�XLI�PS[IV�QERXPI�YRHIV�XLI�;IWXIVR�9RMXIH
7XEXIW�

.H\ZRUGV��8SQSKVETL]��=IPPS[WXSRI��7/7�[EZIW��(IIT�1ERXPI��1ERXPI�4PYQI
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6WXG\LQJ�WHFWRQLF�LQYHUVLRQ�LQ�WKH�HDVWHUQ�3\UHQHHV�XVLQJ��8�7K��+H�DQG�8�3E�EHGURFN
WKHUPRFKURQRORJ\

0DUJDUHW�2GOXP
2GOXP��0���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WRFNOL��'���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

7XVYGXYVEP�ERH�XLIVQEP�MRLIVMXERGI�EWWSGMEXIH�[MXL�XIGXSRMG�MRZIVWMSRW�EVI�EWWYQIH�XS�FI�MQTSVXERX�GSRXVSPW�SR
WYFWIUYIRX�HIJSVQEXMSR�ERH�WXVEMR�TEVXMXMSRMRK��]IX�XLI�VSPI�ERH�I\XIRX�EVI�TSSVP]�YRHIVWXSSH��8LI�4]VIRIER
SVSKIR�VIWYPXIH�JVSQ�XLI�XIGXSRMG�MRZIVWMSR�SJ�E�VMJXIH�QEVKMR�EW�XLI�-FIVMER�QMGVS�TPEXI�QSXMSR�VIZIVWIH�JVSQ
I\XIRWMSR�ERH�VMJXMRK�MR�XLI�IEVP]�'VIXEGISYW�XS�GSRZIVKIRGI�ERH�GSPPMWMSR�MR�XLI�PEXI�'VIXEGISYW��8LI�2SVXL
4]VIRIER�>SRI��24>�MW�E�JSWWMPM^IH�VMJX�QEVKMR�EPSRK�E�GSRXMRIRXEP�WYXYVI�[LIVI�FPSGOW�SJ�XLI�IRXMVI�GVYWXEP
WIGXMSR�ERH�QERXPI�PMXLSWTLIVI�I\LYQIH�HYVMRK�VMJXMRK�LEZI�FIIR�TVIWIVZIH�ERH�WYFWIUYIRXP]�HIJSVQIH
HYVMRK�GSPPMWMSR�ERH�SVSKIRIWMW���9�8L�,I�ERH�9�4F�XLIVQSGLVSRSPSK]�SR�GVYWXEP�WIGXMSRW�MR�XLI�2SVXL
4]VIRIER�>SRI��24>�I\LYQIH�HYVMRK�VMJXMRK�TVSZMHIW�MRWMKLXW�MRXS�XLI�XLIVQEP�VIKMQI�ERH�VMJX�QEVKMR
EVGLMXIGXYVI�[LIR�-FIVME�QSXMSR�VIZIVWIH�XS�GSRZIVKIRGI��9RHIVWXERHMRK�XLI�MRLIVMXIH�WXVYGXYVIW��LIEX�ERH
VLISPSK]�HYVMRK�IEVP]�GSRZIVKIRGI�ERH�QSYRXEMR�FYMPHMRK�MW�GVMXMGEP�XS�YRHIVWXERHMRK�XLI�WXVEMR�TEVXMXMSRMRK
ERH�VSPI�SJ�MRLIVMXERGI�MR�QSYRXEMR�FYMPHMRK�IZIRXW��6IGIRX�WXYHMIW�MR�XLI�[IWXIVR�24>�LEZI�WLS[R�XLEX
WLSVXIRMRK�FIKER�SR�E�LSX�TEPISQEVKMR��b��s'�OQ�EPPS[MRK�JSV�WLEPPS[�HYGXMPI�WLSVXIRMRK�ERH�WMKRMJMGERX
VIEGXMZEXMSR�SJ�VMJX�WXVYGXYVIW��%�QYPXM�QMRIVEP��QYPXM�MWSXSTI�XLIVQSGLVSRSPSK]�ETTVSEGL�MR�XLI�IEWXIVR�24>�
[LIVI�XLIVI�[EW�E�KVIEXIV�QEKRMXYHI�SJ�VMJXMRK�ERH�WYFWIUYIRX�WLSVXIRMRK��[MPP�TVSZMHI�E�LMKL�VIWSPYXMSR
XLIVQEP�LMWXSV]�XLVSYKL�XLI�QENSVMX]�SJ�XLI�GVYWXEP�WIGXMSR�TVSZMHMRK�MRWMKLXW�MRXS�VMJX�QEVKMR�EVGLMXIGXYVI��XLI
XLIVQEP�VIKMQI�SJ�VMJXMRK�ERH�XLI�VSPI�SJ�MRLIVMXIH�LIEX�MR�VIEGXMZEXMSR�SJ�WXVYGXYVIW�ERH�WLSVXIRMRK��%�RSZIP
ETTVSEGL�XS�VIGSZIVMRK�XLIVQEP�LMWXSVMIW�F]�PEWIV�EFPEXMSR�HITXL�TVSJMPMRK�VEHMSKIRMG�HEYKLXIV�ERH�TEVIRX
GSRGIRXVEXMSRW�MR�WMRKPI�QMRIVEP�KVEMRW�MW�YWIH�XS�VIGSZIV�YRMUYI�XLIVQEP�LMWXSVMIW��>MVGSR��VYXMPI�ERH�ETEXMXI�9�
4F��XIQTIVEXYVI�VERKIW�SJ�b��������s���������s'�ERH�b�������s'�VIWTIGXMZIP]�ERH�^MVGSR�ERH�ETEXMXI��9�
8L�,I��XIQTIVEXYVI�VERKIW�SJ�b�������s'�ERH������s'�VIWTIGXMZIP]�EVI�GSQFMRIH�JVSQ�WEQTPIW�JVSQ�XLI
7EMRX�&EVXL¬PIQ]�ERH�%KP]�1EWWMJW�MR�XLI�24>�XS�VIGSZIV�LMKL�VIWSPYXMSR�XLIVQEP�LMWXSVMIW�XLEX�GER�FI�YWIH�XS
YRHIVWXERH�XLI�WXVYGXYVEP�ERH�XLIVQEP�IZSPYXMSR�SJ�XIGXSRMG�MRZIVWMSRW�

.H\ZRUGV��XIGXSRMG�MRZIVWMSR��4]VIRIIW��XLIVQSGLVSRSQIXV]
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/RQJHYLW\�RI�6WUDLQ�/RFDOL]DWLRQ�$VVRFLDWHG�ZLWK�'\QDPLF�5HFU\VWDOOL]DWLRQ�RI�2OLYLQH�LQ�0DQWOH
5RFNV

3DPHOD�6SHFLDOH
6SHFLDOH��3���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
%HKU��:���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
+LUWK��*���%URZQ�8QLYHUVLW\��3URYLGHQFH��5,
7RNOH��/���%URZQ�8QLYHUVLW\��3URYLGHQFH��5,

8LI�TVSGIWWIW�XLEX�GEYWI�WXVEMR�PSGEPM^EXMSR�MR�XLI�PMXLSWTLIVI�EVI�JYRHEQIRXEP�XS�SYV�YRHIVWXERHMRK�SJ�TPEXI
XIGXSRMGW��+VEMR�WM^I�VIHYGXMSR�F]�H]REQMG�VIGV]WXEPPM^EXMSR��(6<�MW�YFMUYMXSYWP]�EWWSGMEXIH�[MXL�WXVEMR
PSGEPM^EXMSR�MR�REXYVEP�WLIEV�^SRIW���,S[IZIV��[LIXLIV�(6<�VIPEXIH�PSGEPM^EXMSR�TIVWMWXW�XS�JSVQ�PSRK�PMZIH�
REVVS[��TPEXI�FSYRHEVMIW�MW�HIFEXIH�FIGEYWI�SJ�XLI�TSWWMFPI�GSYRXIVEGXMRK�VSPI�SJ�KVEMR�KVS[XL��-J�(6<�MW
EWWSGMEXIH�[MXL�WYVJEGI�IRIVK]�HVMZIR�KVEMR�FSYRHEV]�QMKVEXMSR��ͬ+&1��JSV�I\EQTPI��KVEMRW�EVI�XLISVIXMGEPP]
TVIHMGXIH�XS�KVS[�EJXIV�VIGV]WXEPPM^EXMSR�ERH�PSGEPM^EXMSR�[MPP�FI�XIQTSVEV]�SV�G]GPMGEP��%X�LMKL�WXVIWW��PS[
XIQTIVEXYVI�GSRHMXMSRW��LS[IZIV��+&1�MW�HVMZIR�F]�KVEHMIRXW�MR�WXVEMR�IRIVK]��ͺ+&1�[LIVIMR�KVEMR
FSYRHEVMIW�QMKVEXI�JVSQ�VIKMSRW�SJ�PS[�XS�LMKL�HMWPSGEXMSR�HIRWMX]��%X�XLIWI�GSRHMXMSRW��KVEMR�KVS[XL�QE]�FI
WYTTVIWWIH�IZIR�MR�QSRSTLEWI�EKKVIKEXIW��ERH�PSGEPM^EXMSR�QE]�TIVWMWX�SZIV�KISPSKMG�XMQIWGEPIW�
%PXIVREXMZIP]��KVEMRW�SVMIRXIH�WYGL�XLEX�XLI]�EGGYQYPEXI�JI[IV�HMWPSGEXMSRW�XLER�EHNEGIRX�KVEMRW�QE]�KVS[�F]
ͺ+&1��;I�HIJSVQIH�REXYVEP�SPMZMRI�EKKVIKEXIW�YRHIV�E\MEP�GSQTVIWWMSR�MR�E�+VMKKW�VMK�XS�I\EQMRI�XLI
VIPEXMZI�GSRXVMFYXMSRW�SJ�WXVEMR�IRIVK]�ERH�WYVJEGI�IRIVK]�MR�JEGMPMXEXMRK�KVEMR�KVS[XL��;I�GSRHYGXIH���
I\TIVMQIRXW�MR�E�QSPXIR�WEPX�GIPP�EX������ERH�����s'��E�WXVEMR�VEXI�SJ������W����ERH������14E�GSRJMRMRK
TVIWWYVI��%JXIV�WEQTPIW�VIEGLIH�b��	�WXVEMR�[I�VIPE\IH�XLI�WXVIWW��IMXLIV�[MXL�XLI�QSXSV�SJJ�SV�EX�E�VIHYGIH
WXVEMR�VEXI�SJ������W����JSV�WTIGMJMG�XMQI�MRGVIQIRXW�FIJSVI�UYIRGLMRK��;I�TIVJSVQIH�HIXEMPIH�QMGVSWXVYGXYVEP
EREP]WIW�XS�MHIRXMJ]�XLI�XVERWMXMSR�JVSQ�ͺ+&1�XS�ͬ+&1�EX�XLIWI�I\TIVMQIRXEP�GSRHMXMSRW��8S�IZEPYEXI
[LIXLIV�XLI�(6<�KVEMRW�KVI[�HYVMRK�XLI�WXVIWW�VIPE\EXMSR�MRXIVZEP��[I�GSQTEVIH�XLI�EZIVEKI�JPS[�WXVIWW�ERH
KVEMR�WM^I�TVIHMGXIH�F]�XLI�SPMZMRI�TEPISTMI^SQIXIV�JSV�XLEX�WXVIWW��XS�XLI�JMREP�WXVIWW�ERH�QIEWYVIH�KVEMR�WM^I�
7EQTPIW�XLEX�[IVI�EPPS[IH�XS�VIGSZIV�EJXIV�HIJSVQEXMSR�WLS[�EFYRHERX�IZMHIRGI�SJ�ͬ+&1��FYX�EZIVEKI�KVEMR
WM^I�HSIW�RSX�MRGVIEWI�WMKRMJMGERXP]�GSQTEVIH�XS�XLEX�MR�WEQTPIW�UYIRGLIH�TVMSV�XS�ERRIEPMRK��-R�GSRXVEWX�
WEQTPIW�XLEX�GSRXMRYIH�XS�HIJSVQ�EX�E�VIHYGIH�WXVEMR�VEXI��JSV�XLI�WEQI�XMQI�EW�XLI�ERRIEPIH�WEQTPIW�WLS[
FSXL�ͺ+&1�ERH�ͬ+&1��ERH�E�PEVKIV�KVEMR�WM^I��8LIWI�SFWIVZEXMSRW�MRHMGEXI�XLEX�KVS[XL�MW�IRLERGIH�F]
GSRXMRYIH�HIJSVQEXMSR�EX�PS[�WXVIWW��TSWWMFP]�HYI�XS�TVIJIVIRXMEP�QMKVEXMSR�SJ�PS[�HMWPSGEXMSR�HIRWMX]�KVEMRW�MR
JEZSVEFPI�SVMIRXEXMSRW�

.H\ZRUGV��I\TIVMQIRXEP�HIJSVQEXMSR��SPMZMRI��WXVIWW�VIPE\EXMSR��WXVEMR�PSGEPM^EXMSR��+VMKKW�VMK
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6HLVPLFF\FOH�DW�6XPDWUD

;LQ\XH�7RQJ
7RQJ��;���,QVWLWXWH�IRU�*HRSK\VLFV��'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ�
7;
/DYLHU��/���,QVWLWXWH�IRU�*HRSK\VLFV��'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�
$XVWLQ��7;
7DQ��(���,QVWLWXWH�RI�(DUWK�6FLHQFHV���$FDGHPLD�6LQLFD��7DLZDQ

7YFHYGXMSR�^SRIW�TVSHYGI�XLI�PEVKIWX�IEVXLUYEOIW��,S[IZIV��SYV�YRHIVWXERHMRK�SJ�IEVXLUYEOIW�
WTEXMEPXIQTSVEP�SGGYVVIRGI�ERH�XIGXSRMG�HIJSVQEXMSR�EX�GSRZIVKIRX�QEVKMR�MW�PMQMXIH��8VEHMXMSREP�ZMI[
JSV�WYFHYGXMSR�IEVXLUYEOI�G]GPI�GSRXEMR�XLVII�WXEKIW��-RXIVWIMWQMG��WYTIVTSWMXMSR�SJ�WXIEH]�IPEWXMG
WXVEMR�EGGYQYPEXMSR�ERH�SGGEWMSREP�WLSVXHYVEXMSR�EWIMWQMG�WXVEMR�VIPIEWI��'SWIMWQMG�ཌ�VETMH�STTSWMXI
HMVIGXMSR�VIPIEWI�SJ�EGGYQYPEXIH�IPEWXMG�WXVEMR��ERH�4SWXWIMWQMG�ཌ�WYTIVTSWMXMSR�SJ�EJXIVWPMTW�ERH
ZMWGSIPEWXMG�JPS[�MR�QERXPI�[IHKI�ERH�PS[IV�GVYWX��,S[IZIV��XLI�[E]�WXVEMR�EGGYQYPEXIH
MRXIVWIMWQMGEPP]�[LMGL�MW�VIPEXIH�XS�XLI�KIRIVEXMSR�SJ�PSRKXIVQ�HIJSVQEXMSR�ERH�YTPMJX�MR�XLI�JSVIEVG
VIKMSR�MW�WXMPP�E�QEXXIV�SJ�HIFEXI��1SVISZIV��[LIR�MRXIKVEXIH�SZIV�XMQI��GSWIMWQMG�YTPMJX�TSSVP]�QEXGLIW
XLI�PSRKIVXIVQ�ZIVXMGEP�HIJSVQEXMSR��8S�FIXXIV�YRHIVWXERH�XLIWI�VIPEXMSRWLMTW��[I�MRZIWXMKEXI
RYQIVMGEPP]�LS[�GSWIMWQMG�WPMT�ERH�PSRKXIVQ�HIJSVQEXMSR��ZIVXMGEP�YTPMJX�EGGYQYPEXI�ERH�MRXIVEGX�EX
WYFHYGXMSR�^SRIW�F]�YWMRK�E�VSFYWX��EHETXMZI��QYPXMHMQIRWMSREP��JMRMXI�IPIQIRX�QIXLSH�WSPZIV�
(]RIEVXLWSP�(��SR�E��(�GSRXMRYYQ�ZMWGSIPEWXSTPEWXMG�QSHIP��;I�WIX�XLI�GSRHMXMSRW�MR�XLMW�QSHIP�XS�E
VIEPMWXMG�GSRZIVKIRX�QEVKMR�WIXXMRK�XLEX�VIWIQFPIW�7YQEXVE�VIKMSR��&]�MRXVSHYGMRK�FEXL]QIXVMG
JIEXYVIW��XLMW�VIWIEVGL�EPWS�I\TPSVI�QIGLERMWQW�XLEX�GSYPH�I\TPEMR�LS[�WXVEMR�EGGYQYPEXMSR�MR�WTEGI
ERH�XMQI�MW�QSHMJMIH�F]�XLI�TVIWIRGI�SJ�PEVKI�EWTIVMXMIW�EX�XLI�WYFHYGXMSR�MRXIVJEGI�

.H\ZRUGV��7YFHYGXMSR��IEVXLUYEOI��G]GPI��7YQEXVE��+ISH]REQMGW��JMRMXI�IPIQIRX�QIXLSH
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0XOWLSOH�&XW�DQG�)LOO�(SLVRGHV�'XULQJ�WKH�(YROXWLRQ�RI�WKH�:LOFR[�<RDNXP�&DQ\RQ

&ODUNH�&OD\WRQ
&OD\WRQ��&���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
2ODULX��&���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�=SEOYQ�'ER]SR�MW�E�PEVKI�WYFQEVMRI�GER]SR�SJ�XLI�;MPGS\�+VSYT�MR�IEWX�8I\EW���8LMW�GER]SR�MW�E�PEVKI
JIEXYVI�[MXL�E�HITXL�KVIEXIV�XLER������QIXIVW��PIRKXL�GPSWI�XS����OQ��ERH�E�[MHXL�I\GIIHMRK����OQ��TPEGMRK
XLI�GER]SR�RIEV�XLI�IRH�QIQFIVW�SJ�TVIWIRX�HE]�PEVKI�WYFQEVMRI�GER]SRW��8LI�TVIZMSYW�QSHIP�SJ�IZSPYXMSR
JSV�XLI�GER]SR�F]�(MRKYW�ERH�+EPPS[E]�������TVSTSWIH�E�WMRKPI�GYX�ERH�JMPP�ITMWSHI�XLEX�SGGYVVIH�HYVMRK�E
XMQI�JVEQI�SJ���������XS�����QMPPMSR�]IEVW��&]�QETTMRK�WERH�FSHMIW�JVSQ�[IPP�PSK�HEXE�SJ�XLI�QMHHPI�ERH
PS[IV�;MPGS\��TVIZMSYWP]�XLSYKLX�XS�FI�SPHIV�XLER�XLI�GER]SR��E�XVIRH�SJ�WERH�XLMGOIRMRK�RIEV�XLI�GER]SR
IHKI�GER�FI�WIIR��%HHMXMSREPP]�GSVI�EREP]WMW�SJ�E�WERH�FSH]�MR�XLI�PS[IV�TSVXMSR�SJ�XLI�EHNEGIRX�0EZEGE
'ER]SR�JVSQ�XLI�;MPGS\�+VSYT�KMZIW�MRWMKLX�SR�JEGMIW�TVIWIRX�SXLIV�XLER�LIQMTIPEKMG�ERH�TVSHIPXE�QYHW�
*VSQ�QETTMRK�WERH�FSHMIW�ERH�GSVI�EREP]WMW��E�QSHIP�SJ�QYPXMTPI�GYX�ERH�JMPP�ITMWSHIW�MW�TVSTSWIH�

7XYHMIW�SR�SXLIV�GER]SRW�[MXL�WMQMPEV�PEVKI�HMQIRWMSRW�LEZI�FIIR�GLEVEGXIVM^IH�EW�LEZMRK�QYPXMTPI�GYX�ERH�JMPP
ITMWSHIW��%�WXYH]�F]�;SRLEQ�IX�EP��������SR�XLI�&EPMWXI�'VIGIVIPPI�'ER]SR��SJJWLSVI�+EFSR��JSYRH�XLI
GER]SR�PSRKIZMX]�XS�FI�����QMPPMSR�]IEVW�[MXL�GYX�ERH�JMPP�ITMWSHIW�SR�E�WGEPI�SJ���XS���QMPPMSR�]IEVW��8LI
'IRXVEP�'ER]SR�SJ�XLI�5MSRKHSRKRER�&EWMR��7SYXL�'LMRE�7IE��+SRK�IX�EP���������7LERK�IX�EP��������[EW
EGXMZI�JSV������QMPPMSR�]IEVW�ERH�LEH�GYX�ERH�JMPP�ITMWSHIW�SR�XLI�WGEPI�SJ��������XS�����QMPPMSR�]IEVW��8LI
PSRKIZMX]�SJ�SXLIV�WYFQEVMRI�GER]SRW�SJ�WMQMPEV�WGEPI�XS�XLI�=SEOYQ�'ER]SR�WYKKIWXW�XLEX�XLI�GER]SR
[EW�PMOIP]�EGXMZI�JSV�E�TIVMSH�GPSWIV�XS�QMPPMSRW�SJ�]IEVW�VEXLIV�XLER�XLI�TVIZMSYW�QSHIP�SJ��������དྷW�SJ�]IEVW�

.H\ZRUGV��=SEOYQ�'ER]SR��7YFQEVMRI�'ER]SR��;MPGS\
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6HDVRQDO�'LVWULEXWLRQ�RI�0HDQ�7HPSHUDWXUH�DQG�'LXUQDO�9DULDWLRQ�IRU�6WUHDPV�$FURVV�WKH
&RQWLJXRXV�8QLWHG�6WDWHV��$�&DVH�6WXG\�IRU�'HF�������WR�1RY������

6WHSKHQ�)HUHQF]
)HUHQF]��6���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LMW�WXYH]�PSSOIH�EX�WTEXMEP�ERH�XIQTSVEP�ZEVMEXMSRW�SJ�WXVIEQ�XIQTIVEXYVIW�MR�XLI�GSRXMKYSYW�9RMXIH�7XEXIW�
(IWTMXI�XLI�MQTSVXERGI�SJ�WXVIEQ�XIQTIVEXYVI�XS�IGSW]WXIQ�LIEPXL��JI[�WXYHMIW�LEZI�VITSVXIH�SR�XLI
HMWXVMFYXMSR�SJ�WXVIEQ�XIQTIVEXYVIW�EGVSWW�XLI�IRXMVI�9RMXIH�7XEXIW�ERH�RS�TVIZMSYW�WXYHMIW�LEH�PSSOIH�EX�XLI
QEKRMXYHI�ERH�HMWXVMFYXMSR�SJ�HMYVREP�XIQTIVEXYVI�ZEVMEXMSR��7IEWSREP�HEXE�JSV�QIER�XIQTIVEXYVI�ERH�HMYVREP
ZEVMEXMSR�SJ�ETTVS\MQEXIP]�������WXVIEQW�[IVI�GSQTMPIH�JSV�E�SRI�]IEV�TIVMSH�JVSQ�(IGIQFIV������XS
2SZIQFIV�������7XVIEQ�XIQTIVEXYVI�HEXE�[EW�SFXEMRIH�JVSQ�XLI�97+7�2EXMSREP�;EXIV�-RJSVQEXMSR�7]WXIQ
7YVJEGI�;EXIV�(EXEFEWI��(EMP]�WXVIEQ�XIQTIVEXYVI�HEXE�[EW�YWIH�XS�GEPGYPEXI�XLI�EZIVEKI�HEMP]�QIER
XIQTIVEXYVI�ERH�EZIVEKI�QEKRMXYHI�SJ�HMYVREP�ZEVMEXMSR�JSV�IEGL�WIEWSR��8LI�����������HEXE�I\LMFMXIH�GPIEV
WIEWSREP�XVIRHW�JSV�FSXL�QIER�XIQTIVEXYVI�ERH�HMYVREP�ZEVMEXMSR��8LI�QEKRMXYHI�SJ�HMYVREP�ZEVMEXMSR�MRGVIEWIH
[MXL�MRGVIEWMRK�WXVIEQ�XIQTIVEXYVI��[MXL�XLI�WQEPPIWX�HMYVREP�ZEVMEXMSR�HYVMRK�XLI�[MRXIV�ERH�XLI�PEVKIWX�MR�XLI
WYQQIV��8LI�WTEXMEP�HMWXVMFYXMSR�SJ�QIER�XIQTIVEXYVI�ERH�HMYVREP�ZEVMEXMSR�[IVI�GSQTEVIH�XS�TIVGIRX
FEWIJPS[�MRHI\�ERH�QIER�EMV�XIQTIVEXYVI�XS�I\EQMRI�XLI�MRJPYIRGI�SJ�XLIWI�X[S�JEGXSVW��7XVIEQW�XLEX�VIGIMZIH
E�PEVKIV�TIVGIRXEKI�SJ�JPS[�JVSQ�KVSYRH[EXIV�X]TMGEPP]�LEH�WQEPPIV�HMYVREP�ZEVMEXMSRW��ERH�XLI�HMWXVMFYXMSR�SJ
QIER�WXVIEQ�XIQTIVEXYVI�QMVVSVIH�XLEX�SJ�QIER�EMV�XIQTIVEXYVI��9RHIVWXERHMRK�XLI�WTEXMEP�ERH�XIQTSVEP
HMWXVMFYXMSRW�SJ�WXVIEQ�XIQTIVEXYVIW�GER�LIPT�ERXMGMTEXI�XLI�IJJIGXW�XLEX�GPMQEXI�GLERKI�QE]�LEZI�SR�WXVIEQ
XIQTIVEXYVIW�ERH�GER�FI�YWIH�XS�MRHIRXMJ]�[LIVI�WXVIEQ�FMSXE�[MPP�FI�QSWX�WXVIWWIH��

.H\ZRUGV��WXVIEQ�XIQTIVEXYVI��HMYVREP�ZEVMEXMSR��WTEXMEP�HMWXVMFYXMSR��WIEWSREP�ZEVMEXMSR��EUYEXMG�IGSPSK]
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'LXUQDO�:DWHU�&KDUDFWHULVWLFV�LQ�WKH�$QQDSXUQD�+LPDOV

+LPD�+DVVHQUXFN�*XGLSDWL
+DVVHQUXFN�*XGLSDWL��+���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

9RHIVWXERHMRK�2ITEPདྷW�[EXIV�FYHKIX�MW�GVYGMEP�EW�L]HVSTS[IV�TVSNIGXW�EVI�FIMRK�HIZIPSTIH�ERH�XLI�GPMQEXI�MW
GLERKMRK��8LI�TVSTEKEXMSR�ERH�QSHMJMGEXMSR�SJ�HMYVREP�GLEVEGXIVMWXMGW�EPSRK�XVMFYXEV]�VMZIVW�GER�XIPP�YW
WSQIXLMRK�EFSYX�XLI�YTWXVIEQ�VMZIV�GEXGLQIRXW��%�QENSV�IJJSVX�MW�YRHIV[E]�XS�YRHIVWXERH�XLI�[EXIV�XS[IV�
XLI�,MQEPE]EW��SJ�E�PEVKI�TEVX�SJ�7SYXLIEWX�%WME��;I�EVI�GSRXVMFYXMRK�XS�XLMW�ORS[PIHKI�WTEGI�EVSYRH�XLI
%RRETYVRE�,MQEP�EVIE��JSGYWMRK�SR�1SHM�/LSPE�6MZIV��E�XVMFYXEV]�SJ�XLI�/EPM�+ERHEOM�6MZIV��8S�YRHIVWXERH
XLI�HMYVREP�GLEVEGXIVMWXMGW�SJ�XLI�1SHM�/LSPE�6MZIV��[I�MRWXEPPIH�WM\�,SFS�[EXIV�PSKKIVW�XS�QIEWYVI�[EXIV
PIZIP��GSRHYGXMZMX]��ERH�XIQTIVEXYVI��8LIWI�QIEWYVIQIRXW�[IVI�WYTTPIQIRXIH�F]�ER�MWSXSTMG�WXYH]�MR�XLI
%RRETYVRE�,MQEP�MRGPYHMRK�XLI�QEMR�/EPM�+ERHEOM�6MZIV��(MYVREP�WMKREP�TVSTEKEXMSR�GER�FI�SFWIVZIH�JVSQ
XLI�[EXIV�PSKKIV�HEXE�EW�[IPP�EW�MWSXSTMG�QIEWYVIQIRXW�[EXIV�WEQTPIW���;I�LSTI�XS�YRHIVWXERH�LS[�QYGL
XLIWI�WMKREP�TVSTEKEXMSRW�EVI�HYI�XS�RI[�WSYVGIW�ZIVWYW�YTWXVIEQ�WMKREPW��

.H\ZRUGV��,]HVSPSK]��HMYVREP��WMKREP�TVSTEKEXMSR
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9$5,$%,/,7<�RI�75$16,7,21$/�)/2:6�RQ�68%0$5,1(�)$1�)5,1*(6

:RRQJ�0R�.RR
.RR��:���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WHHO��5���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
2ODULX��&���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.LP��:���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�ZIVXMGEP�ERH�PEXIVEP�PMXLSJEGMIW�ZEVMEXMSR�MR�XLI�WYFQEVMRI�JER�JVMRKIW�SJ�JSYV�GPMRSXLIQ�FSXXSQWIXW�MR
;EWLEOMI�&EWMR��;]SQMRK��MW�I\EQMRIH�EX�XLI�WGEPI�JVSQ�FIH�XS�WYFQEVMRI�JER��YWMRK�EFSYX����Q�SJ�PSRK
GSVIW�JVSQ���[IPPW�EW�[IPP�EW�KEQQE�VE]�PSKW�SJ�GPSWIP]�WTEGIH�������[IPPW��'SVIW�MR�;EWLEOMI�&EWMR�WLS[
XLEX�XLIVI�[IVI�ZEVMEFPI�PMXLSJEGMIW�TEXXIVRW�MR�QETTIH�WYFQEVMRI�JER�JVMRKIW��1YPXMTPI�XVERWMXMSRW�SJ
PMXLSJEGMIW�SGGYV�[MXLMR�XLI�WEQI�FIH��[MXLSYX�WMKRMJMGERX�IVSWMSR�FIX[IIR�LMKL�GSRGIRXVEXMSR�XYVFMHMXIW��I�K��
WXVYGXYVIPIWW�WERHWXSRIW�ERH�HIFVMXIW��I�K���QYH�GPEWXW�VMGL�QYHH]�WERHWXSRIW�EVI�MHIRXMJMIH�MR�HMWXEP�JVMRKIW
SJ�WYFQEVMRI�JERW��-R�GSRXVEWX��MR�XLI�PEXIVEP�JVMRKIW�SJ�JERW��XLIVI�MW�E�WMKRMJMGERXP]�WLSVXIV�XVERWMXMSR�JVSQ
XYVFMHMXIW�XS�HIFVMXIW��3RI�I\TPEREXMSR�SJ�JEGMIW�ZEVMEFMPMX]�MW�GSVVIPEXIH�[MXL�XLI�VYR�SYX�HMWXERGI�SJ�JPS[�XLEX
IRLERGIW�XVERWMXMSRW�SJ�JPS[��8LI�PSRKIV�E\MEP�VYR�SYX�HMWXERGI�SJ�JPS[W�VIWYPXW�MR�HITSWMXMSR�SJ�QYH�GPEWX�VMGL
HIFVMXIW��8LI�WLSVXIV��XVERWZIVWI�XS�PSFI�VYR�SYX�HMWXERGI�GEYWIW�SRP]�TEVXMEP�SV�RSR�XVERWJSVQIH�JPS[W�
VIWYPXMRK�MR�HITSWMXMSR�SJ�QYHH]�ERH�WERH]�XYVFMHMXIW�VIWTIGXMZIP]��-R�XLI�PSRKMXYHMREPP]�IPSRKEXIH�WYFQEVMRI
JERW�MR�;EWLEOMI�&EWMR��HIZIPSTIH�F]�PSRK�VYR�SYX�HMWXERGI�SJ�JPS[��XLI�HMWXEP�JER�JVMRKIW�EVI�XLYW
WMKRMJMGERXP]�QYHHMIV�XLER�XLI�PEXIVEP�JVMRKIW��WSQIXLMRK�SJ�MQTSVXERGI�XS�L]HVSGEVFSR�TVSHYGXMZMX]�SR�JER
PSFIW�

.H\ZRUGV��WYFQEVMRI�JER�JVMRKIW��XVERWMXMSREP�JPS[��VYR�SYX�HMWXERGI��QYH�GPEWXW
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7D[RQRP\�RI�3OHVLRWHXWKLGLGDH�DQG�WKH�ILUVW�/ROLJRVHSLLQD�FROHRLGV�IURP�1RUWK�$PHULFD�VSDQQLQJ�WKH
3OLHQVEDFKLDQ�DQG�7RDUFLDQ�6WDJHV��(DUO\�-XUDVVLF���$OEHUWD��&DQDGD

6HOYD�0DUURTXLQ
0DUURTXLQ��6���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
0DUWLQGDOH��5���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

3GXSFVEGLMEXIW��I�K���QSHIVR�SGXSTSHW��I\XMRGX�PSPMKSWITMMHW��XIYHSTWIMHW�ERH�TVSXSXIYXLMHW��IXG��EVI�JSYRH�MR
EFYRHERGI�JVSQ�XLI�)EVP]�.YVEWWMG�4SWMHSRME�7LEPI�SJ�+IVQER]�ERH�SXLIV�)YVSTIER�FPEGO�WLEPI�HITSWMXW
XLSYKLX�XS�VITVIWIRX�XLI�8SEVGMER�3GIERMG�%RS\MG�)ZIRX��b����1E��2IZIVXLIPIWW��XS�HEXI��SRP]�X[S�2SVXL
%QIVMGER�ERH�X[S�7SYXL�%QIVMGER�JSWWMP�3GXSFVEGLME�WTIGMQIRW�LEZI�FIIR�HIWGVMFIH�SYXWMHI�SJ�)YVSTI��(YI
XS�XLI�I\GITXMSREP�GSRHMXMSRW�VIUYMVIH�XS�TVIWIVZI�XLIWI�SVKERMWQW��XLI]�EVI�X]TMGEPP]�SRP]�JSYRH�[MXLMR
PEKIVWX§XXIR�HITSWMXW��0EKIVWX§XXIR�EVI�VEVI��I\GITXMSREP�JSWWMP�HITSWMXW�XLEX�TVIWIVZI�WSJX�XMWWYI�ERH�TSSVP]
GEPGMJMIH�SV�YRGEPGMJMIH�SVKERMWQW��XLIWI�HITSWMXW�GETXYVI�MRJSVQEXMSR�EFSYX�SVKERMWQ�TL]WMSPSK]�X]TMGEPP]�RSX
TVIWIVZIH��I�K���GITLEPSTSH�WSJX�TEVXW��,IVI�[I�TVIWIRX�XLI�JMVWX�GSQTVILIRWMZI�WXYH]�SJ�GSPISMHW�JVSQ
SYXWMHI�SJ�)YVSTI�JSV�XLI�)EVP]�.YVEWWMG��8LIWI�WTIGMQIRW�GSQI�JVSQ�XLI�=E�,E�8MRHE�0EKIVWX§XXI��XLI�JMVWX
2SVXL�%QIVMGER�.YVEWWMG�0EKIVWX§XXI�ERH�XLI�JMVWX�)EVP]�.YVEWWMG�0EKIVWX§XXI�JVSQ�SYXWMHI�SJ�)YVSTI��8LI�=E
,E�8MRHE�0EKIVWX§XXI�[EW�HITSWMXIH�MR�XLI�4PMIRWFEGLMER�ERH�8SEVGMER�7XEKIW�SJ�XLI�)EVP]�.YVEWWMG��/YREI�XS
4PERYPEXE�EQQSRMXI�>SRI�SJ�;IWXIVR�2SVXL�%QIVMGE�SV�1EVKEVMXEXYW�XS�&MJVSRW�EQQSRMXI�^SRI�SJ�2SVXL
;IWXIVR�)YVSTI��XLMW�EKI�MW�[IPP�GSRWXVEMRIH�F]�FSXL�GLIQSWXVEXMKVETL]�ERH�EQQSRSMH�FMSWXVEXMKVETL]�
)\GEZEXMSRW�EX�=E�,E�8MRHE�LEZI�YRGSZIVIH�X[IRX]�RI[�3GXSFVEGLMEXI�JSWWMPW��3J�XLIWI��WIZIVEP�WTIGMQIRW
TVIWIVZI�XLI�WYFXPI�KVS[XL�PMRIW�XLEX�EVI�GVMXMGEP�JSV�XE\SRSQMG�HIXIVQMREXMSRW�ERH�WSQI�IZIR�TVIWIVZI�MRO
WEGW��)PIZIR�SJ�XLI�QSWX�[IPP�TVIWIVZIH�WTIGMQIRW�EVI�IZEPYEXIH�MR�HIXEMP�ERH�MHIRXMJMIH�XS�XLI�QSWX�WTIGMJMG
XE\SRSQMG�PIZIP��7M\�SJ�XLIWI�WTIGMQIRW�LEZI�FIIR�MHIRXMJMIH�XS�XLI�KIRIVMG�ERH�WTIGMJMG�PIZIP��JSYV
?MA+ISTIPXMW�WMQTPI\?�MA�WTIGMQIRW��SRI�?MA4EVEFIPSTIPXMW�JPI\YSWE?�MA��ERH�SRI�?MA0SPMKSWITME�EEPIRWMW?�MA�
*SYV�SJ�XLI�VIQEMRMRK�JMZI�EVI�MHIRXMJMIH�EW�FIPSRKMRK�XS�XLI�WYFSVHIV�0SPMKSWITMMRE�ERH�SRI�XS�XLI�JEQMP]
4PIWMSXIYXLMHMHEI��8LMW�MW�XLI�JMVWX�XMQI�XLIWI�XE\E��EWMHI�JVSQ�XLI�4PIWMSXIYXLMHMHEI�LEZI�FIIR�JSYRH�SYXWMHI
SJ�)YVSTI��XLIVIJSVI�XLMW�WXYH]�WMKRMJMGERXP]�I\TERHW�XLIMV�TEPISKISKVETLMG�VERKI�JSV�XLI�)EVP]�.YVEWWMG�

.H\ZRUGV��0EKIVWX§XXI��3GXSFVEGLME��8SEVGMER�3GIERMG�%RS\MG�)ZIRX��4ERXLEPEWWE
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,QYHVWLJDWLQJ�PXOWLGHFDGDO�UDLQIDOO�YDULDELOLW\�LQ�WKH�6RXWK�3DFLILF�&RQYHUJHQFH�=RQH�XVLQJ�WKH
JHRFKHPLVWU\�RI�VWDODJPLWHV�IURP�WKH�6RORPRQ�,VODQGV

1DWDVKD�6HNKRQ
4XLQQ��7���87,*�-6*��87�$XVWLQ
3DUWLQ��-���87,*�87�$XVWLQ

8LI�7SYXL�4EGMJMG�'SRZIVKIRGI�>SRI��74'>��[LMGL�I\XIRHW�WSYXLIEWX[EVH�JVSQ�2I[�+YMRIE�XS�8ELMXM��MW
XLI�PEVKIWX�TIVIRRMEP�VEMRJEPP�JIEXYVI�MR�XLI�7SYXLIVR�,IQMWTLIVI��8LI�TSWMXMSR�SJ�XLI�74'>�ERH�MXW�EWWSGMEXIH
VEMRJEPP�ZEVMIW�WMKRMJMGERXP]�SR�QYPXMHIGEHEP�XMQIWGEPIW��EW�HSGYQIRXIH�F]�MRWXVYQIRXEP�ERH�GPMQEXI�TVS\]
HEXE���*SV�I\EQTPI��WXEPEKQMXI�ͭ��3�VIGSVHW��VEMRJEPP�TVS\]�JVSQ�)WTMVMXY�7ERXS��:ERYEXY��4EVXMR�IX�EP�������
ERH�+YEHEPGEREP��7SPSQSR�-WPERHW��1EYTMR�IX�EP���������HSGYQIRX�PEVKI��b�ཀྵ��EFVYTX�GLERKIW�MR�WXEPEKQMXI
ͭ��3�SR�QYPXMHIGEHEP�XMQIWGEPIW�SZIV�XLI�TEWX�����]IEVW�XLEX�EVMWI�JVSQ�MRXIVREP�ZEVMEFMPMX]�MR�XLI�GPMQEXI
W]WXIQ��8LI�TVS\]�HEXE�EKVII�[MXL�XLI�X]TI�SJ�VEMRJEPP�GLERKIW�SFWIVZIH�MR�XLI�MRWXVYQIRXEP�VIGSVH��WYGL�EW�XLI
GLERKI�EGVSWW����������FYX�XLI�SPHIV�GLERKIW�EVI�PEVKIV�MR�VIPEXMZI�QEKRMXYHI�

;I�I\TERH�SR�XLIWI�IEVPMIV�WXYHMIW�SJ�VEMRJEPP�ZEVMEFMPMX]�MR�XLI�74'>�W]WXIQ�YWMRK�WXEFPI�MWSXSTI�ZEVMEXMSRW�MR
WXEPEKQMXIW�JVSQ�X[S�SXLIV�PSGEXMSRW�MR�XLI�7SPSQSR�-WPERHW��1YRHE��2I[�+ISVKME�����s7�������s)��7YOY�
2KKIPE�4MPI�����s�7�������s�)��8LIWI�WXEPEKQMXIW�VERKI�MR�EKI�JVSQ�EFSYX�����')�XS������')��FEWIH�SR�9�8L
HEXMRK��ERH�LEZI�VIPEXMZIP]�JEWX�KVS[XL�VEXIW�����XS�����xQ�]V��7XEPEKQMXI�ͭ��3�XMQI�WIVMIW�[IVI�KIRIVEXIH
JVSQ�WYF�WEQTPIW�QMPPIH�IZIV]�����xQ��SV�ETTVS\MQEXIP]���XS���]IEVW�TIV�HEXE�TSMRX��-RMXMEP�VIWYPXW�JVSQ�XLIWI
X[S�RI[�7SPSQSR�-WPERH�WXEPEKQMXIW�RSX�SRP]�GSRJMVQ�XLI�TVIWIRGI�SJ�QYPXMHIGEHEP�ZEVMEFMPMX]�MR�WXEPEKQMXI
ͭ��3�MHIRXMJMIH�MR�TVIZMSYW�WXYHMIW��FYX�WYKKIWXW�XLEX�XLI�WEQI�EQTPMXYHI�SJ�ZEVMEFMPMX]�LEW�SGGYVVIH�SZIV
WIZIVEP�[MRHS[W�SJ�XMQI�HYVMRK�XLI�TEWX������]IEVW��;LIR�GSQTPIXI��XLIWI�RI[�TVS\]�VEMRJEPP�VIGSVHW�JVSQ
1YRHE�ERH�7YOY�[MPP�JYVXLIV�GSRWXVEMR�XLI�TEXXIVR�ERH�QIGLERMWQ�SJ�74'>�VEMRJEPP�ZEVMEFMPMX]�MR�[IWXIVR
XVSTMGEP�4EGMJMG�VIKMSR��

.H\ZRUGV��-RZIWXMKEXMRK�QYPXMHIGEHEP�VEMRJEPP�ZEVMEFMPMX]�MR�XLI�7SYXL�4EGMJMG�'SRZIVKIRGI�>SRI�YWMRK�XLI
KISGLIQMWXV]�SJ�WXEPEKQMXIW�JVSQ�XLI�7SPSQSR�-WPERHW
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7HVWLQJ�3UR[LHV�WR�'HWHUPLQH�:KHWKHU�7KHUH�LV�(YLGHQFH�IRU�3KRWRV\PELRVLV�LQ�)RVVLO�&RUDOV

&KLDUD�7RUQDEHQH
7RUQDEHQH��&���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
0DUWLQGDOH��5���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6FKDOOHU��0���'HSDUWPHQW�RI�(DUWK�DQG�(QYLURQPHQWDO�6FLHQFHV��5HQVVHODHU�3RO\WHFKQLF�,QVWLWXWH��7UR\��1<

4LSXSW]QFMSWMW�MW�E�W]QFMSXMG�VIPEXMSRWLMT�XLEX�QER]�GSVEPW�LEZI�HIZIPSTIH�[MXL�HMRSJPEKIPPEXIW�GEPPIH
^SS\ERXLIPPEI��4LSXSW]QFMSWMW�MW�SJXIR�GSRWMHIVIH�XLI�IZSPYXMSREV]�MRRSZEXMSR�XLEX�EPPS[IH�GSVEPW�XS�FIGSQI
QENSV�VIIJ�FYMPHIVW��=IX��HIWTMXI�XLIMV�WMKRMJMGERGI��^SS\ERXLIPPEI�EVI�RSX�TVIWIVZIH�MR�XLI�JSWWMP�VIGSVH
QEOMRK�MX�HMJJMGYPX�XS�HIXIVQMRI�[LIXLIV�ERGMIRX�VIIJ�FYMPHMRK�GSVEPW�LEH�W]QFMSRXW��7XEFPI�MWSXSTI
KISGLIQMWXV]�GSYPH�WIVZI�EW�E�WYGGIWWJYP�MRHMVIGX�TVS\]�JSV�ERGMIRX�TLSXSW]QFMSWMW��8LI�ͭ��2�SJ�QSHIVR
^SS\ERXLIPPEXI��>�ERH�E^SS\ERXLIPPEXI��%>�GSVEP�SVKERMG�QEXVMGIW�HMJJIV�HYI�XS�GSVEPWདྷ�RYXVMXMSREP�PMJIWX]PIW
[LMPI�XLI�ͭ��'�ERH�ͭ��3�SJ�GSVEP�WOIPIXSRW�ZEV]�HYI�XS�XLI�MRJPYIRGI�SJ�^SS\ERXLIPPEI�TLSXSW]RXLIWMW�SR
GEPGMJMGEXMSR��,IVI��[I�EREP]^IH�1SHIVR�ERH�8VMEWWMG�GSVEP�WOIPIXSRW�[MXL�ZEV]MRK�QSVTLSPSKMIW��M�I��>�PMOI
ERH�%>�PMOI�JSWWMP�GSVEPW�YWMRK�XLI�QIXLSHW�SYXPMRIH�F]�7XERPI]�ERH�7[EVX�������JSV�ͭ��'�ERH�ͭ��3�ERH
1YWGEXMRI�IX�EP��������JSV�ͭ��2�XS�XIWX�[LIXLIV�XLIWI�KISGLIQMGEP�XIGLRMUYIW�EVI�ETTPMGEFPI�XS�XLI�JSWWMP
VIGSVH��7EQTPIW�[IVI�XIWXIH�JSV�HMEKIRIWMW�XLVSYKL�TIXVSKVETL]�ERH�WGERRMRK�IPIGXVSR�QMGVSWGST]��7)1�
8LI�ͭ��'�ERH�ͭ��3�HEXE�HMWTPE]IH�LMKL�ZEVMEFMPMX]�ERH�'�ERH�3�IRVMGLQIRX�MR�JSWWMP�GSVEPW�WYKKIWXMRK�XLEX�XLI
TVS\]�MW�YRVIPMEFPI�MR�XLI�JSWWMP�VIGSVH��8LI�ͭ��2�HEXE�JEMPIH�XS�MHIRXMJ]�JSWWMP�%>�GSVEPW�WYKKIWXMRK�IMXLIV�XLEX
XLI�TVS\]�MR�YRVIPMEFPI�MR�XLI�JSWWMP�VIGSVH�HYI�XS�HMEKIRIWMW�SV�XLEX�XLI�TVS\]�MW�ZMEFPI��FYX�LEW�]IX�XS�FI�XIWXIH
SR�%>�GSVEPW��;LMPI�[I�WIPIGXIH�%>�PMOI�JSWWMP�GSVEPW��EPP�SJ�SYV�WEQTPIW�[IVI�GSPPIGXIH�JVSQ�WLEPPS[�[EXIV
TPEXJSVQW�ERH�MX�MW�XLIVIJSVI�TSWWMFPI�XLEX�XLI]�[IVI�^SS\ERXLIPPEXI�HIWTMXI�SJ�XLIMV�QSVTLSPSK]��*YXYVI�[SVO
[MPP�JSGYW�SR�YWMRK�HIIT�[EXIV�1MSGIRI�GSVEPW�XS�IWXEFPMWL�[LIXLIV�XLI�ͭ��2�SJ�JSWWMP�GSVEP�SVKERMG�QEXVM\�GER
WIVZI�EW�E�VIPMEFPI�TVS\]�JSV�ERGMIRX�TLSXSW]QFMSWMW��8LI�IWXEFPMWLQIRX�SJ�E�WYGGIWWJYP�TVS\]�JSV
TLSXSW]QFMSWMW�[MPP�EPPS[�WGMIRXMWXW�XS�EKVIIEFP]�HIJMRI�XLI�IZSPYXMSREV]�VIPEXMSRWLMT�FIX[IIR�W]QFMSWMW�ERH
GSVEP�VIIJ�FYMPHMRK��XLMW�TVS\]�[MPP�EPWS�TVSZMHI�RI[�MRWMKLXW�MRXS�XLI�WYGGIWWIW�ERH�JEMPYVIW�SJ�TLSXSW]QFMSWMW
XSHE]�

.H\ZRUGV��4LSXSW]QFMSWMW��*SWWMP�'SVEPW��>SS\ERXLIPPEI��7XEFPI�-WSXSTIW��(MEKIRIWMW
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'HSRVLWLRQDO�(QYLURQPHQW�'LVWULEXWLRQ��'LDJHQHVLV�DQG�5HVHUYRLU�4XDOLW\�RI�WKH�0LGGOH�%DNNHQ
0HPEHU�LQ�WKH�:LOOLVWRQ�%DVLQ��1RUWK�'DNRWD

2JX]KDQ�$\KDQ
$\KDQ��2���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
+DPPHV��8���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)LVKHU��:���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�9TTIV�(IZSRMER�0S[IV�1MWWMWWMTTMER�&EOOIR�JSVQEXMSR�MR�XLI�;MPPMWXSR�&EWMR�MW�ER�MQTSVXERX�WSYVGI
VSGO�JSV�SMP�TVSHYGXMSR�MR�2SVXL�%QIVMGE��8LI�&EOOIR�JSVQEXMSR�MW�GSQTVMWIH�SJ�XLVII�YRMXW��YTTIV�ERH�PS[IV
FPEGO�WLEPIW�ERH�QMHHPI�QIQFIV��9TTIV�ERH�0S[IV�&EOOIR�WLEPIW�EVI�LMKL�UYEPMX]�WSYVGI�VSGOW�[LMGL�WSYVGI
VIWIVZSMVW�MR�XLI�QMHHPI�&EOOIR��YTTIV�8LVII�*SVOW�ERH�PS[IV�0SHKITSPI�JSVQEXMSRW��8LI�1MHHPI�QIQFIV�SJ
&EOOIR�*SVQEXMSR��[LMGL�GSRWMWXW�SJ�KVE]��MRXIVFIHHIH�WMPXWXSRI�ERH�WERHWXSRI�[MXL�WLEPI��HSPSWXSRI�ERH
PMQIWXSRI��MW�YRHIV�MRZIWXMKEXMSR�SR�XLMW�WXYH]��8LI�KSEPW�SJ�XLMW�WXYH]�EVI�XS�HIXIVQMRI�XLI�VIKMSREP
HMWXVMFYXMSR�SJ�PMXLSJEGMIW�ERH�HITSWMXMSREP�IRZMVSRQIRX�SJ�XLI�1MHHPI�&EOOIR�1IQFIV�ERH�I\TPEMR
HMEKIRIXMG�WIUYIRGI�ERH�VIWIVZSMV�UYEPMX]�TEVEQIXIVW�MR�XLI�;MPPMWXSR�&EWMR�

8LI�VIWIVZSMV�UYEPMX]�SJ�XLI�1MHHPI�&EOOIR�1IQFIV�MW�QEMRP]�MRJPYIRGIH�F]�QMRIVEPSK]�ERH�GIQIRXEXMSR
VIWYPXMRK�MR�PS[�TSVSWMX]��EZIVEKI�b	��ERH�TIVQIEFMPMX]��EZIVEKI�b�����Q(�ERH�PMROIH�XS�JEGMIW�HMWXVMFYXMSR
MR�XLI�FEWMR��(SPSQMXM^EXMSR�MW�TIVZEWMZI�XLVSYKLSYX�XLI�YRMX��LS[IZIV��[I�WII�PSGEP�GSRGIRXVEXMSR�SJ�HSPSQMXI
GIQIRX��1SVISZIV��WIGSRHEV]�GIQIRXEXMSR�SGGYVVIH�MRGPYHMRK�UYEVX^�SZIVKVS[XLW��/�JIPWTEV��GPE]�GIQIRX�ERH
T]VMXI�EW�FSXL�GIQIRX�ERH�RSHYPIW��2SX�SRP]�HSPSQMXM^EXMSR�FYX�EPWS�T]VMXI�GIQIRXEXMSR�TPE]W�ER�MQTSVXERX
VSPI�MR�VIHYGMRK�TSVI�WTEGIW�MR�XLI�VIWIVZSMV��8LI�TSVI�X]TIW�XLEX�[I�LEZI�JSYRH�EVI�MRXIVKVERYPEV�
MRXVEKVERYPEV��JVEGXYVI�ERH�ZYKYPEV�TSVSWMX]��7IGSRHEV]�MRXVEKVERYPEV�TSVSWMX]�KIRIVEPP]�VIWYPXIH�JVSQ
HMWWSPYXMSR�SJ�FMSKIRMG�JVEKQIRXW�

8LI�HMWXVMFYXMSR�SJ�HSPSQMXM^EXMSR�ERH�T]VMXI�GIQIRXEXMSR�^SRIW�EVI�WLS[R�GSVVIPEXMRK�[MXL�XLI�PMXLSJEGMIW�ERH
HITSWMXMSREP�IRZMVSRQIRX�SJ�XLI�1MHHPI�&EOOIR�1IQFIV�ZME�GSVI�ERH�TIXVSKVETLMG�XLMR�WIGXMSR�EREP]WMW�MR�XLI
;MPPMWXSR�&EWMR�

.H\ZRUGV��(ITSWMXMSREP�)RZMVSRQIRX��1MHHPI�&EOOIR��;MPPMWXSR�&EWMR
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)RUPDWLRQ�DQG�(YROXWLRQ�RI�6WUDQGSODLQ�*UDLQVWRQHV�DQG�)DFLHV�9DULDELOLW\�$ORQJ�WKH�/HHZDUG
0DUJLQ�RI�:HVW�&DLFRV��%ULWLVK�:HVW�,QGLHV

1LFN�'DQJHU
'DQJHU��1���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;��8QLWHG�6WDWHV
.HUDQV��&���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;��8QLWHG�6WDWHV
%DFKWHO��6���&KHYURQ�(QHUJ\�7HFKQRORJ\�&RUSRUDWLRQ��+RXVWRQ��7;��8QLWHG�6WDWHV
=DKP��&���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;��8QLWHG�6WDWHV

4PIMWXSGIRI�SYXGVSTW�SJ�1EVMRI�-WSXSTI�7XEKI��1-7��I�EKI�EPSRK�XLI�PII[EVH�QEVKMR�SJ�;IWX�'EMGSW�WLS[
I\GITXMSREP�JEGMIW�ZEVMEFMPMX]�EPSRK�WXVMOI��RSVXL�WSYXL��(MEKRSWXMG�JEGMIW�EWWIQFPEKIW�XVERWMXMSR�JVSQ
TVIHSQMRERXP]�WOIPIXEP�SSPMXMG�WXVERHTPEMR�KVEMRWXSRIW�MR�XLI�RSVXL�XS�VIIJ�HSQMREXIH�JEGMIW�EWWIQFPEKIW�MR�XLI
WSYXL��7XVERHTPEMR�KVEMRWXSRIW�EVI�IWWIRXMEP�FYMPHMRK�FPSGOW�JSV�QER]�WLEPPS[�TPEXJSVQ�GEVFSREXI�MWPERHW�
8LIWI�KVEMRWXSRI�EWWIQFPEKIW�EVI�PEXIVEPP]�GSRXMRYSYW�[MXL�KSSH�TSXIRXMEP�VIWIVZSMV�UYEPMX]�EX�HITSWMXMSR�
9RHIVWXERHMRK�XLI�TVSZIRERGI��JSVQEXMSR��ERH�IZSPYXMSR�SJ�QSHIVR�WXVERHTPEMR�KVEMRWXSRIW�ERH�XLIMV
GSRXVMFYXMSR�XS�MWPERH�JSVQEXMSR�GSYPH�TVSZI�YWIJYP�JSV�ERGMIRX�MWSPEXIH�GEVFSREXI�TPEXJSVQ
EREPSKWཌྷTEVXMGYPEVP]�XLSWI�HITSWMXIH�HYVMRK�WMQMPEV�MGILSYWI�GSRHMXMSRW��WYGL�EW�XLI�8IRKM^�ERH�/EWLEKER
JMIPHW�MR�/E^EOLWXER��8LMW�WXYH]�EXXIQTXW�XS�I\TPEMR�XLI�JSVQEXMSR�ERH�IZSPYXMSR�SJ�4PIMWXSGIRI�1-7��I
WXVERHTPEMR�KVEMRWXSRIW�XLVSYKL�EREP]WMW�SJ�JEGMIW�ZEVMEFMPMX]�MR�WIZIVEP�VITVIWIRXEXMZI�GVSWW�WIGXMSRW�
TEPISGYVVIRX�HEXE��ERH�QETTIH�TIXVSKVETLMG�XVERWIGXW��'VSWW�WIGXMSRW�IQTLEWM^I�XLI�SZIVEPP�XLMRRMRK�SJ�XLI
KVEMRWXSRI�EWWIQFPEKIW�JVSQ�RSVXL�XS�WSYXL��8LMR�WIGXMSRW�WEQTPIH�SZIV����TIXVSKVETLMG�XVERWIGXW�[IVI�XEOIR
EPSRK�XLI�GSEWX�EX�����OQ�MRXIVZEPW�MR�SVHIV�XS�W]WXIQEXMGEPP]�HIWGVMFI�XLI�JEGMIW�TIXVSKVETLMGEPP]�ERH�PSSO�JSV
XVIRHW�MR�KVEMR�WM^I�ERH�X]TI��*MREPP]��TEPISGYVVIRX�QIEWYVIQIRXW�[IVI�XEOIR�XS�HIQSRWXVEXI�XLI�TIVWMWXIRXP]
WSYXL[EVH�HMVIGXIH�TEPISJPS[��1ETTIH�GVSWW�WIGXMSRW�UYERXMJ]�XLI�EPSRK�WXVMOI�GSQTPI\MX]�SJ�XLIWI
WXVERHTPEMR�KVEMRWXSRIW��3R�XLI�RSVXL[IWX�GSEWX��XLI�KVEMRWXSRI�EWWIQFPEKIW�EVI�YT[EVHW�SJ�JMZI�QIXIVW�XLMGO
[MXL�HMT�[MHXLW�SR�XLI�SVHIV�SJ�XIRW�SJ�QIXIVW��3R�XLI�WSYXL[IWX�GSEWX��XLI�KVEMRWXSRI�EWWIQFPEKIW�EVI����
QIXIVW�XLMGO�[MXL�PIWW�GSRXMRYMX]��HMT�[MHXLW�FIX[IIR������QIXIVW��8LI�EPSRK�WXVMOI�GSRXMRYMX]�SJ�KVEMRWXSRI
YRMXW�HIGVIEWIW�JVSQ�RSVXL�XS�WSYXL�EW�VIIJEP�JEGMIW�FIGSQI�TVIHSQMRERX��4EPISGYVVIRX�QIEWYVIQIRXW�JVSQ
YTTIV�WLSVIJEGI�XVSYKLW�WYTTSVX�XLI�EWWIVXMSR�XLEX�XLIWI�WXVERHTPEMR�KVEMRWXSRIW�JSVQ�JVSQ�RSVXLIVR�WSYVGIH
SSMHW�[VETTMRK�EVSYRH�XLI�RSVXL[IWX�GSEWX�SJ�;IWX�'EMGSW�ERH�HITSWMX�EPSRK�XLI�PII[EVH�QEVKMR�
9RHIVWXERHMRK�XLI�REXYVI�SJ�QSHIVR�GEVFSREXI�TPEXJSVQ�WXVERHTPEMR�KVEMRWXSRIW�TVSZMHIW�MRWMKLX�MRXS�XLI
HITSWMXMSREP�REXYVI�ERH�KISQIXV]�SJ�ERGMIRX�WYFWYVJEGI�MWSPEXIH�GEVFSREXI�TPEXJSVQ�VIWIVZSMVW��[LMGL�EPPS[W
JSV�QSVI�EGGYVEXI�GSRWXVEMRXW�SR�I\TPSVEXMSR�TPE]W�ERH�TVSWTIGX�EWWIWWQIRX�

.H\ZRUGV��4VSGIWW�7IHMQIRXSPSK]��'EVFSREXI�7IHMQIRXSPSK]��'EMGSW��,SPSGIRI��4PIMWXSGIRI��7XVERHTPEMR
+VEMRWXSRIW
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6RXWKHUQ�*XOI�RI�0H[LFR�3DOHRFHQH�WKURXJK�0LRFHQH�3DOHRJHRJUDSK\��,QYHVWLJDWLQJ�VLOLFLFODVWLF
VHGLPHQWDWLRQ�LQ�0H[LFR�'HHSZDWHU

/XFLDQD�'H�/D�5RFKD
GH�OD�5RFKD��/���,QVWLWXWH�IRU�*HRSK\VLFV
6QHGGHQ��-���,QVWLWXWH�IRU�*HRSK\VLFV
7LQNHU��6���%XUHDX�RI�(FRQRPLF�*HRORJ\

7IHMQIRX�MRJPY\�JVSQ�XLI�2SVXL�%QIVMGER�GVEXSR�WLIH�MRXS�XLI�RSVXLIVR�+YPJ�SJ�1I\MGS�FEWMR��GVIEXMRK
I\XIRWMZI�4EPISGIRI�XLVSYKL�1MSGIRI�HIIT�[EXIV�JERW�[LMGL�EVI�TVSPMJMG�L]HVSGEVFSR�VIWIVZSMVW�MR�97�HIIT�
[EXIV��7IHMQIRX�WSYVGMRK�JSV�RSVXLIVR�+YPJ�SJ�1I\MGS�VIWIVZSMVW�GER�FI�PMROIH�XS�HVEMREKI�GEXGLQIRXW
HIZIPSTIH�MR�XLI�97�0EVEQMHI�XIGXSRMG�FIPX��LS[IZIV��PIWW�MW�ORS[R�EFSYX�XLI�MRJPYIRGI�SJ�XLI�WSYXLIVR
0EVEQMHI�WSYVGIW�YTSR�1I\MGER�HIIT�[EXIV�WIHMQIRXEXMSR��7SQI�VIWIEVGLIVW�GSRXIRH�XLEX�HYVMRK�XLI�IEVP]
'IRS^SMG�E�JSVIPERH�W]WXIQ�EHNEGIRX�XS�XLI�)EWXIVR�7MIVVE�1EHVIW�LEH�WYJJMGMIRX�EGGSQQSHEXMSR�WTEGI�XS�XVET
WIHMQIRXW�IVSHIH�JVSQ�XLI�RIEVF]�0EVEQMHI�YTPERHW��1SVISZIV��FEWIQIRX�GSVIH�'VIXEGISYW�GEVFSREXI
FYMPHYTW�QMKLX�LEZI�GVIEXIH�E�FEVVMIV�JSV�TSXIRXMEP�WIHMQIRX�F]TEWW�8LMW�WXYH]�YWIW�GSVI�HEXE��[IPP�PSKW���(
VIKMSREP�WIMWQMG�PMRIW��4IQI\�KISPSKMG�VITSVXW�ERH�HEXE�JVSQ�VIGIRX�PMXIVEXYVI�XS�W]RXLIWM^I�XLI
TEPISKISKVETLMG�IZSPYXMSR�SJ�XLI�IEWXIVR�1I\MGER�QEVKMR�ERH�HIIT[EXIV�W]WXIQW�JVSQ�4EPISGIRI�XLVSYKL
1MSGIRI�XMQI��6IWYPXMRK�SRWLSVI�TEPISKISKVETLMG�QETW�HIJMRI�TSXIRXMEP�IRXV]�TSMRXW�JSV�WIHMQIRX�F]TEWW�MRXS
XLI�+YPJ�SJ�1I\MGS��-RJIVVIH�TEPIS�HVEMREKI�W]WXIQW�EVI�YWIH�XS�TVIHMGX�HIIT�[EXIV�JERW��4VIHMGXMSRW�[IVI
FEWIH�SR�IQTMVMGEP�VIPEXMSRWLMTW�FIX[IIR�PIRKXL�SJ�HVEMREKI�W]WXIQ�ERH�PIRKXL�SJ�HIIT�[EXIV�JERW��%REP]WMW�SJ
SRWLSVI�TEPISKISKVETLMG�XVIRHW�EVI�XLIR�XMIH�XS�E�VIKMSREP�MRXIVTVIXEXMSR�SJ��(�WIMWQMG�PMRIW�MR�XLI�7SYXLIVR
+YPJ�SJ�1I\MGS��4EPISGIRI�XLVSYKL�1MSGIRI�WXVYGXYVI�QETW��MWSGLSVI�QETW��WIMWQMG�JEGMIW�QETW��ERH�HIIT�
[EXIV�TEPISKVETLMG�QETW�LMKLPMKLX�EVIEW�SJ�MRXIVIWX�JSV�SMP�ERH�KEW�I\TPSVEXMSR�MR�XLI�7SYXLIVR�+YPJ�SJ
1I\MGS�6IWYPXW�WYKKIWX�WMKRMJMGERX�HITSWMXMSR�SJ�WMPMGMGPEWXMG�WIHMQIRXW�MRXS�HIIT[EXIV�WSYXLIVR�+YPJ�SJ
1I\MGS��3RWLSVI�WIMWQMG�HEXE�WLS[W�XLEX�4EPISKIRI�WIHMQIRXW�SRPET�SRXS�'VIXEGISYW�GEVFSREXI�TPEXJSVQW�
2SRIXLIPIWW��HEXE�WLS[W�EX�PIEWX�X[S�4EPISKIRI�IVSWMSREP�GER]SRW�EGXMRK�EW�IRXV]�TSMRXW�JSV�WIHMQIRX�F]TEWW
MRXS�XLI�+YPJ�SJ�1I\MGS��6IWYPXW�JVSQ�HVEMREKI�W]WXIQW�WGEPMRK�VIPEXMSRWLMTW�TVIHMGX�WLSVXIV�4EPISKIRI
HIIT[EXIV�JERW�XLER�XLI�97�GSYRXIVTEVXW��%GGSQQSHEXMSR�WTEGI�MR�XLI�JSVIPERH�FEWMR�MW�GSQTPIXIP]�JMPPIH�F]
0EXI�3PMKSGIRI��3JJWLSVI�1MSGIRI�MWSGLSVI�QETW�WLS[�WMKRMJMGERX�XLMGOIRMRK�XS[EVHW�XLI�IEWXIVR�1I\MGER
QEVKMR��8LI�VIWYPXW�SJ�XLMW�WXYH]�MQTVSZI�XLI�GYVVIRX�YRHIVWXEXMRK�SJ�'IRS^SMG�WIHMQIRXEXMSR�MR�1I\MGS
HIIT[EXIV��

.H\ZRUGV��+YPJ�SJ�1I\MGS��HIIT[EXIV��1I\MGS
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$Q�LQWHJUDWHG�VWUXFWXUDO�DQG�JHRFKHPLFDO�VWXG\�RI�IUDFWXUH�DSHUWXUH�JURZWK�LQ�WKH�&DPSLWR
)RUPDWLRQ�RI�HDVWHUQ�&DOLIRUQLD

1DWFKDQDQ�'RXQJNDHZ
'RXQJNDHZ��1���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
(LFKKXEO��3���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

���4VSGIWWIW�SJ�JVEGXYVI�JSVQEXMSR�GSRXVSP�JPS[�SJ�JPYMH�MR�XLI�WYFWYVJEGI�ERH�XLI�QIGLERMGEP�TVSTIVXMIW�SJ�XLI
FVMXXPI�GVYWX��9RHIVWXERHMRK�SJ�JYRHEQIRXEP�JVEGXYVI�KVS[XL�QIGLERMWQW�MW�IWWIRXMEP�JSV�YRHIVWXERHMRK
JVEGXYVI�JSVQEXMSR�ERH�GIQIRXEXMSR�MR�GLIQMGEPP]�VIEGXMZI�W]WXIQW�[MXL��MQTPMGEXMSRW�JSV�WIMWQMG�ERH�EWIMWQMG
JEYPX�ERH�JVEGXYVI�TVSGIWWIW��QMKVEXMSR�SJ�L]HVSGEVFSRW��PSRK�XIVQ�'3��WXSVEKI��ERH�KISXLIVQEP�IRIVK]
TVSHYGXMSR��%�VIGIRX�WXYH]�SR�GVEGO�WIEP�ZIMRW�MR�HIITP]�FYVMIH�WERHWXSRI�SJ�IEWX�8I\EW�TVSZMHIH�IZMHIRGI�JSV
RSR�PMRIEV�JVEGXYVI�KVS[XL��[LMGL�MW��MRHMGEXIH�F]�RSR�IPPMTXMGEP�OMRIQEXMG�JVEGXYVI�ETIVXYVI�TVSJMPIW��;I
L]TSXLIWM^I�XLEX�WMQMPEV�RSR�PMRIEV�JVEGXYVI�KVS[XL�EPWS�SGGYVW�MR�SXLIV�KISPSKMG�WIXXMRKW��MRGPYHMRK�YRHIV
LMKLIV�XIQTIVEXYVIW�[LIVI�WSPYXMSR�TVIGMTMXEXMSR�VIEGXMSRW�EVI�OMRIXMGEPP]�JEZSVIH��8S�XIWX�XLMW�L]TSXLIWMW��[I
MRZIWXMKEXIH�TVSGIWWIW�SJ�JVEGXYVI�KVS[XL�MR�UYEVX^MXMG�WERHWXSRI�SJ�XLI�'EQTMXS�*SVQEXMSR��IEWXIVR
'EPMJSVRME��F]�GSQFMRMRK�JMIPH�WXVYGXYVEP�SFWIVZEXMSRW��XLMR�WIGXMSR�TIXVSKVETL]��ERH�JPYMH
MRGPYWMSR�QMGVSXLIVQSQIXV]��*MIPH�ERH�TIXVSKVETLMG�QIEWYVIQIRXW�SJ�STIRMRK�QSHI�GIQIRXIH�JVEGXYVIW
WLS[�FSXL�IPPMTXMGEP�ERH�RSR�IPPMTXMGEP�OMRIQEXMG�ETIVXYVI�TVSJMPIW��-R�KIRIVEP��JVEGXYVIW�XLEX�GSRXEMR�JMFVSYW
GVEGO�WIEP�GIQIRX�LEZI�IPPMTXMGEP�ETIVXYVI�TVSJMPIW��[LIVIEW�JVEGXYVIW�JMPPIH�[MXL�FPSGO]�GIQIRX�HMWTPE]�RSR�
IPPMTXMGEP�ETIVXYVI�TVSJMPIW��)PPMTXMGEP�JVEGXYVI�ETIVXYVI�TVSJMPIW�EVI�GSRWMWXIRX�[MXL��PMRIEV�IPEWXMG�SV�TPEWXMG
JVEGXYVI�QIGLERMGW��2SR�IPPMTXMGEP�ETIVXYVI�TVSJMPIW�QE]�VIJPIGX�ETIVXYVI�KVS[XL�GSRXVSPPIH�F]�WSPYXMSR�
TVIGMTMXEXMSR�GVIIT��[MXL�XLI�ETIVXYVI�HMWXVMFYXMSR�GSRXVSPPIH�F]�WSPYXMSR�TVIGMTMXEXMSR�OMRIXMGW��;I
L]TSXLIWM^I�XLEX�W]ROMRIQEXMG�GVEGO�WIEP�GIQIRX�TVIWIVZIW�XLI��IPPMTXMGEP�ETIVXYVI�TVSJMPIW�SJ�IPEWXMG�JVEGXYVI
STIRMRK�MRGVIQIRXW��&PSGO]�GIQIRX��SR�XLI�SXLIV�LERH��QE]�JSVQ�TSWXOMRIQEXMGEPP]�VIPEXMZI�XS�JVEGXYVI
STIRMRK��[MXL�JVEGXYVI�STIRMRK�EGGSQQSHEXIH�F]�GSRXMRYSYW�WSPYXMSR�TVIGMTMXEXMSR�GVIIT�

.H\ZRUGV��JVEGXYVI�ETIVXYVI�TVSJMPIW��WSPYXMSR�TVIGMTMXEXMSR�GVIIT
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6HGLPHQWRORJ\�DQG�6HGLPHQWDU\�'\QDPLFV�RI�WKH�'HVPRLQHVLDQ�&KHURNHH�*URXS��'HHS�$QDGDUNR
%DVLQ��7H[DV�3DQKDQGOH

1LQJMLH�+X
+X��1���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�XQLYHUVLW\�RI�7H[DV�DW�$XVWLQ
/RXFNV��5���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�XQLYHUVLW\�RI�7H[DV�DW�$XVWLQ
)UHERXUJ��*���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�XQLYHUVLW\�RI�7H[DV�DW�$XVWLQ

9RHIVWXERHMRK�XLI�WTEXMEP�ZEVMEFMPMX]�SJ�HIIT�[EXIV�JEGMIW�MW�GVMXMGEP�XS�HIIT�[EXIV�VIWIEVGL�FIGEYWI�SJ�MXW
VIZIEPMRK�MRJSVQEXMSR�EFSYX�XLI�VIPEXMSRWLMT�FIX[IIR�HIRWMX]�JPS[�TVSGIWWIW�ERH�XLIMV�VIWYPXERX�WIHMQIRXEV]
WIUYIRGIW��8LI�'LIVSOII�+VSYT�MR�XLI�%REHEVOS�&EWMR��RSVXLIEWXIVR�8I\EW�4ERLERHPI��TVSZMHIW�ER
STTSVXYRMX]�XS�MRZIWXMKEXI�ER�MGILSYWI�KVIIRLSYWI�4IRRW]PZERMER�L]FVMH�W]WXIQ�XLEX�[IPP�HIQSRWXVEXIW�XLI
MRXVMGEGMIW�SJ�ZIVXMGEP�ERH�PEXIVEP�JEGMIW�VIPEXMSRWLMTW�MR�ER�YRGSRJMRIH�JER�HIPXE�JIH�HIIT�[EXIV�WPSTI�XS
FEWMREP�WIXXMRK��8LI�WXVEXMKVETLMG�WIGXMSR�VERKIW�MR�XLMGORIWW�JVSQ�����XS�����Q��8LI�G]GPMG�WIHMQIRXEXMSR�ERH
JSVIPERH�FEWMR�XIGXSRMGW�VIWYPXIH�MR�E�GSQTPI\�WXVEXEP�EVGLMXIGXYVI�XLEX�[EW�WSYVGIH�F]�QYPXMTPI�EVIEW�SJ
WIHMQIRX�MRTYX�
8LMW�MRZIWXMKEXMSR�GSRWMWXW�SJ�[MVIPMRI�PSK�ERH�GSVI�HEXE��*MZI�XLSYWERH�[MVIPMRI�PSKW�[IVI�GSVVIPEXIH�MR�ER
EVIE�SJ�SZIV������WU�OQ�XS�QET�SYX�WM\�HITSWMXMSREP�WIUYIRGIW�XLEX�EVI�WITEVEXIH�F]�QENSV�JPSSHMRK�IZIRXW�
8LIWI�IZIRXW�EVI�GSVVIPEXMZI�SZIV�XLI�[LSPI�EVIE�SJ�WXYH]��7M\�GSVIW��XLEX�WEQTPI�RIEVP]�XLI�GSQTPIXI�WIGXMSR�
[IVI�HIWGVMFIH�JSV�PMXLSJEGMIW��0MXLSJEGMIW�EVI�VIGSKRM^IH�FEWIH�SR�HITSWMXMSREP�JIEXYVIW�ERH�QMRIVEPSK]���
7YFEVOSWI�����0MXLMG�EVOSWIW�����7ERH]�WMPMGMGPEWXMG�GSRKPSQIVEXI�����1YHH]�GEPGEVISYW�GSRKPSQIVEXI����
'VMRSMH�TEGOWXSRI�����3SMH�KVEMRWXSRI����4IPSMH�KVEMRWXSRI�����6MTTPI�PEQMREXIH�QYHVSGO�����JEMRX
PEQMREXIH�QYHVSGO��8LI�MRXIKVEXMSR�SJ�MWSTEGLW�SJ�HITSWMXMSREP�WIUYIRGIW�[MXL�XLI�PMXLSJEGMIW�LEW�EPPS[IH�XLI
HIPMRIEXMSR�SJ�XLI�WTEXMEP�ERH�XIQTSVEP�IZSPYXMSR�SJ�XLI�WPSTI�XS�FEWMR�JPSSV�W]WXIQ��8LMR�XS�XLMGO�FIHHIH
XYVFMHMXIW��L]TIVGSRGIRXVEXIH�HIRWMX]�JPS[�HITSWMXW��WPYVV]�FIHW��ERH�HIFVMW�ERH�QYH�JPS[�HITSWMXW�[IVI
SFWIVZIH�ERH�GER�FI�YWIH�XS�FIXXIV�TVIHMGX�PMXLSJEGMIW�HMWXVMFYXMSRW�MR�EVIEW�XLEX�LEZI�PIWW�HEXE�GSRXVSP��8LIWI
QM\IH�WMPMGMGPEWXMG�ERH�GEVFSREXI�HITSWMXW�GER�FI�GEVVMIV�FIHW�JSV�XLI�L]HVSGEVFSRW�KIRIVEXIH�JVSQ�XLI
IRGPSWMRK�SVKERMG�VMGL��83'�VERKIW�JVSQ������XS�����[X	��H]WEIVSFMG�XS�EREIVSFMG�QYHWXSRIW�

.H\ZRUGV��1YHVSGOW��7IHMQIRXSPSK]��7XVEXMKVETL]
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3DOHRHQYLURQPHQWV�RI�$QFKRU�0LQH�7RQJXH�DQG�8SSHU�6HJR�(TXLYDOHQW�6WUDWD�LQ�WKH�5DQJHO\�$UHD�RI
&RORUDGR��7LGDOO\�LQIOXHQFHG�'HSRVLWV�DQG�9DULDEOH�,FKQRORJ\�$ORQJ�D�&RPSOH[�&RDVWOLQH

5HEHFFD�-RQHV
-RQHV��5���4XDQWLWDWLYH�&ODVWLFV�/DERUDWRU\��%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�
$XVWLQ��7;
)ODLJ��3���4XDQWLWDWLYH�&ODVWLFV�/DERUDWRU\��%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�
$XVWLQ��7;
+DVLRWLV��6���8QLYHUVLW\�RI�.DQVDV��/DZUHQFH��.6

7XVEXE�MR�FPYJJW�RIEV�6ERKIP]��'3�GSRXEMR�E�'VIXEGISYW�MRXIVZEP�JSYRH�EFSZI�TVIZMSYWP]�MHIRXMJMIH�7IKS
IUYMZEPIRX�WXVEXMKVETL]�[LMGL�GSVVIPEXIW�XS�XLSWI�MR�XLI�&SSO�'PMJJW��98��8LMW�MRXIVZEP�GSRXEMRW�GSQTPI\
WERHFSH]�ERH�WLEPI�KISQIXVMIW�ERH�GSQTPI\�MGLRSPSK]����;I�MRXIVTVIX�XLMW�MRXIVZEP��FEWIH�SR�VIKMSREP
WYFWYVJEGI�GSVVIPEXMSRW��XS�FI�%RGLSV�1MRI�8SRKYI�ERH�9TTIV�7IKS�IUYMZEPIRX��4VIZMSYW�VIWIEVGL�SR�XLI
7IKS�MR�XLI�&SSO�'PMJJW�ERH�IPWI[LIVI�X]TMGEPP]�JSGYWIH�SR�XLI�WERHMIV�MRXIVZEPW��[MXL�PIWW�IQTLEWMW�TPEGIH�SR
XLI�JMRIV�KVEMRIH�MRXIVZEPW�MRGPYHMRK�XLI�%RGLSV�1MRI�8SRKYI���8LI�MRXIVZEP�SJ�MRXIVIWX�JSV�SYV�WXYH]�GSRXEMRW
VIPEXMZIP]�JMRI�KVEMRIH�WXVEXE�[LMGL�MRGPYHI�E�QE\MQYQ�JPSSHMRK�WYVJEGI�FIX[IIR�XLI�PS[IV�ERH�YTTIV�7IKS
ERH�LMKLP]�ZEVMEFPI�WERHFSH]�ERH�WLEPI�KISQIXVMIW�X]TMGEPP]�JSYRH�EPSRK�E�GSQTPI\�GSEWXPMRI���*MZI�QIEWYVIH
WIGXMSRW�MR�XLI�6ERKIP]�EVIE�GSRXEMR�E�WYGGIWWMSR�SJ�JEGMIW�MRGPYHMRK�GSQFMRIH�JPS[�ERH�GYVVIRX�VMTTPI
PEQMREXIH�XS�XVSYKL�GVSWW�WXVEXMJMIH�WERHW�[MXL�EFYRHERX�SVKERMG�QEXXIV��EFYRHERX�QYH�HVETIW��HSYFPI�QYH
HVETIW��JPEWIV��[EZ]��PIRXMGYPEV�FIHHMRK��QYH�FEPPW��QYH�VMT�YTW��GSQFMRIH�JPS[�VMTTPIW��S]WXIV�ERH�QYH�PEK
HITSWMXW��3ZIVP]MRK�XLI�WXVEXE�EVI�PEVKI�WGEPI�XVSYKL�GVSWW�WXVEXMJMIH�WERHW�GSRXEMRMRK�HMRSWEYV�FSRI�ERH
JSSXTVMRXW�MRXIVFIHHIH�[MXL�GSEPW�ERH�TEPISWSPW��8LIWI�SFWIVZEXMSRW�WYKKIWX�TVIHSQMRERXP]�XMHEPP]�MRJPYIRGIH
TEPISIRZMVSRQIRXW�GETTIH�F]�JPYZMEP�GSEWXEP�TPEMR�HITSWMXW��-GLRSPSK]�[EW�GVMXMGEP�XS�MHIRXMJ]�GSRXMRIRXEP�ZW�
QEVMRI�HITSWMXW��8VEGI�JSWWMPW�MRGPYHI�?MA8IMGLMGLRYW��7EKMXXMGLRYW��3TLMSQSVTLE��1EGVSRMGLRYW�
,IPQMRXLSTWMW��'VSWWSTSHME��6LM^SGSVEPPMYQ��7GLEYFG]PMRHVMGLRYW��(MTPSGVEXIVMSR��8IVIHSPMXIW�
%WXLIRSTSHMGLRMYQ��?�MAERH�?MA6L]WSPMXLW?�MA��8LI�QENSVMX]�SJ�XVEGI�JSWWMPW�EVI�MRHMGEXMZI�SJ�E�JYPP]�QEVMRI�XS
FVEGOMWL[EXIV�WIXXMRK��?MA%WXLIRSTSHMGLRMYQ�?�MAERH�?MA6L]WSPMXLW?�MA�[IVI�XLI�SRP]�RSR�QEVMRI�XVEGI�JSWWMPW
ERH�EVI�EWWSGMEXIH�[MXL�XLI�JPYZMEP�W]WXIQW��8LI�GSQFMREXMSR�SJ�MGLRSPSK]�ERH�WIHMQIRXSPSK]�MRHMGEXIW�XLEX
TEPISIRZMVSRQIRXW�PMOIP]�MRGPYHIH�XMHEP�GLERRIPW��XMHEP�FEVW��ERH�XMHEP�JPEXW��IWXYEVMRI�XS�PEKSSREP�QYHW��JPYZMEP
GLERRIPW��PIZIIW��WTPE]W��W[EQTW��ERH�WSMP�JSVQMRK�IRZMVSRQIRXW��8LI�IRXMVI�WYGGIWWMSR�VIGSVHW�XLI
TVSKVEHEXMSR�SJ�XLI�JPYZMEP�GSEWXEP�TPEMR�SZIV�E�GSQTPI\��XMHEPP]�MRJPYIRGIH�GSEWXPMRI�

.H\ZRUGV��WERHFSH]�ERH�WLEPI�KISQIXVMIW��XVERWMXMSREP�WXVEXMKVETL]��ERGLSV�QMRI�XSRKYI��QE\MQYQ�JPSSHMRK
WYVJEGI
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)DFLHV�DQG�&\FOH�$UFKLWHFWXUH�RI�WKH�8SSHU�$UWHVLD�*URXS�LQ�WKH�*XOI�3'%����&RUH��1HZ�0H[LFR�
,QWHJUDWLRQ�RI�2XWFURS�'HULYHG�0RGHOV�,QWR�WKH�6XEVXUIDFH

.\OH�0F.HQ]LH
0F.HQ]LH��.���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.HUDQV��&���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
/RXFNV��5���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�%VXIWME�+VSYT��7IZIR�6MZIVW��=EXIW��ERH�8ERWMPP�*SVQEXMSRW�JSVQ�WMKRMJMGERX�SMP�ERH�KEW�JMIPHW
TEVXMGYPEVP]�EPSRK�XLI�[IWXIVR�QEVKMR�SJ�XLI�'IRXVEP�&EWMR�4PEXJSVQ��-R�������+YPJ�6IWIEVGL�ERH�(IZIPSTQIRX
'SQTER]�HVMPPIH�XLI�4(&����WXVEXMKVETLMG�VIWIEVGL�[IPP�MR�)HH]�'SYRX]��2I[�1I\MGS��ERH�VIGSZIVIH
ETTVS\MQEXIP]�������JIIX�SJ�GSRXMRYSYW�GSVI��XLI�JSGEP�TSMRX�SJ�I\XIRWMZI�WXYHMIW�GEVVMIH�SYX�XLIVIEJXIV��7MRGI
XLIR��RYQIVSYW�SYXGVST�ERH�VIWIVZSMV�WXYHMIW�LEZI�VIWYPXIH�MR�WMKRMJMGERX�EHZERGIQIRXW�MR�XLI�WXVYGXYVEP�ERH
WXVEXMKVETLMG�JVEQI[SVO�MR�XLI�+YEHEPYTI�1SYRXEMRW��%�RI[�PSSO�EX�XLI�GPEWWMG�4(&����TVSZMHIW�E�OI]�XMI�
TSMRX�ERH�MPPYWXVEXIW�LS[�XLI�SYXGVST�FEWIH�LMKL�JVIUYIRG]�WIUYIRGI�JVEQI[SVO�JVSQ�GSVI�PSK�TEXXIVRW�GER
FI�FVSYKLX�MRXS�XLI�WYFWYVJEGI��,MKL�VIWSPYXMSR�GSVI�HIWGVMTXMSRW�EPPS[IH�JSV�HIXEMPIH�JEGMIW�XVEGOMRK�ERH�XLI
MRXIVTVIXEXMSR�SJ�XLI��(�WIUYIRGI�EVGLMXIGXYVI�ERH�WXEGOMRK�TEXXIVRW�SJ�GSQTPI\�VIWIVZSMVW�MR�XLI�'ETMXER
6IIJ�IUYMZEPIRX�WLIPJ��'SVI�TPYKW�ERH�E�GSRZIRXMSREP�WYMXI�SJ�[MVIPMRI�XSSPW�JVSQ�XLI�4(&����TVSZMHI�XLI
EFMPMX]�XS�PMRO�XLI�WXEGOMRK�TEXXIVRW�SFWIVZIH�MR�XLI�GSVI�XS�XLIMV�VIWTIGXMZI�PSK�WMKREXYVIW��9TSR�FYMPHMRK�PSK�
JEGMIW�QSHIPW��MX�[MPP�FI�TSWWMFPI�XS�I\XVETSPEXI�XLI�TPEXJSVQW�KISQIXVMG�EVGLMXIGXYVI�JVSQ�[IPPW�MR�XLI�RIEVF]
WYFWYVJEGI�EPPS[MRK�JSV�XLI�KIRIVEXMSR�SJ�ER�EGGYVEXI�PEVKI�WGEPI���(�WXVEXMKVETLMG�JVEQI[SVO�I\XIRHMRK�JVSQ
XLI�+YEHEPYTI�1SYRXEMRW�XS�XLI�'IRXVEP�&EWMR�4PEXJSVQ��%�XSXEP�SJ�����LMKL�JVIUYIRG]�G]GPIW��,*'�[IVI
MRXIVTVIXIH�MR�XLI�GSVI�ERH�XLI�VERKI�SJ�,*'�TIV�LMKL�JVIUYIRG]�WIUYIRGI��,*7�VERKIH�JVSQ�������8LI�[MHI
VERKI�[EW�EXXVMFYXIH�XS�W]RHITSWMXMSREP�JEYPXMRK�ERH�QMWWMRK�WIGXMSR�RIEV�XLI�WLIPJ�QEVKMR��ERH�E�FIXXIV�VIGSVH
SJ�WIE�PIZIP�GLERKI�TVIWIVZIH�MR�XLI�JEGMIW�MR�GPSWI�TVS\MQMX]�XS�XLI�WLIPJ�GVIWX��E�TVS\]�JSV�XLI�TEPISWLSVIPMRI�
,*'�TEXXIVRW�XIRH�XS�FI�MRGSRKVYSYW�HYI�XS�ZEV]MRK�TSWMXMSRW�SR�XLI�WLIPJ�TVSJMPI�FIX[IIR�GSVI�ERH�SYXGVST
ERH�PSGEP�GSRXVSPW�SR�WIHMQIRXEXMSR�VEXI�ERH�WYFWMHIRGI��,S[IZIV��G]GPI�WIXW�I\LMFMX�WXVSRK�WMQMPEVMXMIW
MRHMGEXMRK�FVSEH�WGEPI�QIGLERMWQW�SJ�EGGSQQSHEXMSR�[IVI�STIVEXMRK�WMQYPXERISYWP]�EGVSWW�XLI����OQ�EVIE
FIX[IIR�XLI�SYXGVST�EREPSKW�ERH�XLI�GSVI��ERH�XLI�HIPMRIEXMSR�SJ�XLMW�XVIRHW�GSRXMRYMX]�[MPP�FI�HMWGIVREFPI�TSWX
GSRWXVYGXMSR�SJ�E�PSK�GSVI�JEGMIW�QSHIPW�

.H\ZRUGV��4IVQEMR��2I[�1I\MGS��7XVEXMKVETL]��']GPMGMX]��'SVI��3YXGVST��7YFWYVJEGI
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&RXSOHG�0HFKDQLFDO�DQG�&KHPLFDO�'LDJHQHWLF�3URFHVVHV�LQ�'HIRUPDWLRQ�%DQGV��0LFURVWUXFWXUH�DQG
)LHOG�2EVHUYDWLRQV�IURP�WKH�(QWUDGD�6DQGVWRQH�DW�WKH�6DQ�5DIDHO�6ZHOO��8WDK

&DVH\�2EULHQ
2%ULHQ��&���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
(LFKKXEO��3���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
(OOLRWW��6���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

����(IJSVQEXMSR�FERHW�MR�WERHWXSRI�ERH�SXLIV�TSVSYW�VSGO�LEZI�FIIR�WLS[R�XS�EGX�EW�FEVVMIVW�SV�FEJJPIW�XS
JPYMH�JPS[��'LERKIW�MR�JPS[�TVSTIVXMIW�EVI�VIPEXIH�XS�QMGVSWGEPI�XI\XYVEP�GLERKIW�XLEX�SGGYV�[MXLMR�XLI
HIJSVQEXMSR�FERHW�XLVSYKL�GSYTPIH�QIGLERMGEP�ERH�GLIQMGEP�HMEKIRIXMG�TVSGIWWIW��'IQIRXW�ERH�SXLIV�WQEPP�
WGEPI�HMEKIRIXMG�JIEXYVIW�GER�GSRXVSP�JPS[�XLVSYKL�TSVI�XLVSEXW��ERH�XLYW�EJJIGX�TVSHYGXMSR�JVSQ�GPEWXMG
VIWIVZSMVW�XLEX�GSRXEMR�HIJSVQEXMSR�FERHW��1MGVSWGEPI�XI\XYVIW�VIPEXMRK�XS�JPS[�TVSTIVXMIW��WYGL�EW�FVMXXPI�KVEMR
HIJSVQEXMSR��TVIJIVVIH�GIQIRXEXMSR��ERH�XLI�IRXVEMRQIRX�SJ�JMRIW�[MXLMR�FERHW�GER�FI�WXYHMIH�YWMRK�WGERRMRK
IPIGXVSR�QMGVSWGST]��7)1�MQEKMRK�XIGLRMUYIW��'SRZIRXMSREP�XIGLRMUYIW�JSV�MQEKMRK�HIJSVQEXMSR�FERHW�F]
7)1�MRZSPZI�YWMRK�QIGLERMGEPP]�TSPMWLIH�XLMR�WIGXMSRW��,S[IZIV��QIGLERMGEP�TSPMWLMRK�GER�GEYWI�MRHYGIH
WEQTPI�HEQEKI�XLEX�PMQMXW�QMGVSWXVYGXYVEP�SFWIVZEXMSRW��8S�QMXMKEXI�WEQTPI�HEQEKI��[I�YWI�PEVKI�EVIE�ERH
GVSWW�WIGXMSREP�%V�MSR�FIEQ�QMPPMRK�XS�TVITEVI�HIJSVQEXMSR�FERH�WEQTPIW�JSV�7)1�MQEKMRK��8LIWI�XIGLRMUYIW
TVIWIVZI�WEQTPI�MRXIKVMX]�EPPS[MRK�XLI�MQEKMRK�SJ�GIQIRX�ERH�TSVI�XI\XYVIW�EX�WYFQMGVSR�VIWSPYXMSR��,IVI��[I
HMWTPE]�VIWYPXW�JVSQ�E�VIGIRX�JMIPH�WXYH]�SJ�XLI�)RXVEHE�7ERHWXSRI�EX�XLI�7ER�6EJEIP�(IWIVX��9XEL��8LI�SYXGVST�
PSGEXIH�MR�XLI�KIRXP]�HMTTMRK�WXVEXE�NYWX�XS�XLI�IEWX�SJ�XLI�0EVEQMHI�YTPMJXIH�7ER�6EJEIP�QSRSGPMRI��VIGSVHW
QYPXMTPI�KIRIVEXMSRW�SJ�HIJSVQEXMSR�FERH�JSVQEXMSR���)EVP]��RSR�GEXEGPEWXMG�FERHW�JSVQ�JMVWX�MR�XLI�GVSWW�
FIHHIH�WERHWXSRI��%W�HIJSVQEXMSR�GSRXMRYIW��FERHW�IZSPZI�XS�FIGSQI�QSVI�GEXEGPEWXMG��ERH�GSRXMRYI�SZIV
PEVKIV�HMWXERGIW�XLVSYKL�HYRI�WIXW�ERH��MR�WSQI�GEWIW��EW�TEVX�SJ�PEVKI�GPYWXIVW�XLEX�JSVQ�HIJSVQEXMSR�FERH
JEYPXW��7)1�MQEKI�EREP]WMW�ERH�TSMRX�GSYRX�VIWYPXW�SJ�WEQTPIW�JVSQ�XLMW�SYXGVST�VIZIEP�XLEX�TSVSWMX]�PSWW
[MXLMR�QSWX�FERHW�MW�HSQMREXIH�F]�GIQIRXEXMSREP�VEXLIV�XLER�GSQTEGXMSREP�TVSGIWWIW��ERH�XLEX�UYEVX^
GIQIRXEXMSR�MRGVIEWIW�[MXL�GEXEGPEWMW�

.H\ZRUGV��HIJSVQEXMSR�FERHW��HMEKIRIWMW��7ER�6EJEIP�7[IPP��WGERRMRK�IPIGXVSR�QMGVSWGST]
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7\LQJ�&RUH�'HVFULSWLRQV�DQG�2SWLFDO�3HWURJUDSK\�ZLWK�;5)�*HRFKHPLFDO�'DWD�IRU�D�'HWDLOHG
&KDUDFWHUL]DWLRQ�RI�WKH�0LVVLVVLSSLDQ�%DUQHWW�)RUPDWLRQ�LQ�WKH�6RXWKHUQ�)RUW�:RUWK�%DVLQ�RI�1RUWK�
&HQWUDO�7H[DV

/DXUHQ�5HGPRQG
5HGPRQG��/���%XUHDX�RI�(FRQRPLF�*HRORJ\��-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�
$XVWLQ��7;
/RXFNV��5���%XUHDX�RI�(FRQRPLF�*HRORJ\��-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�
$XVWLQ��7;
5RZH��+���%XUHDX�RI�(FRQRPLF�*HRORJ\��-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�
$XVWLQ��7;

-R�XLI�����W��XLI�,SYWXSR�3MP�ERH�1MRIVEP�'S��HVMPPIH����GSVIW�XLEX�TIRIXVEXIH�XLI�&EVRIXX�*SVQEXMSR�MR�XLI
WSYXLIVR�*SVX�;SVXL�&EWMR��8LI�GSVIW�EVI�PSGEXIH�EHNEGIRX�XS�XLI�0PERS�9TPMJX��XLVSYKLSYX�1G'YPPSGL��7ER
7EFE��&VS[R��ERH�1MPPW�GSYRXMIW��8LI�GSVI�GSPPIGXMSR�TVSZMHIW�E�ZIV]�HIRWI�HEXEWIX�SJ�XLI�WLEPPS[�FYVMIH�
XLIVQEPP]�MQQEXYVI�&EVRIXX�*SVQEXMSR�8LI�SFNIGXMZI�SJ�XLI�WXYH]�MW�XS�I\EQMRI�XLI�PEXIVEP�ERH�ZIVXMGEP
LIXIVSKIRIMX]�SJ�XLI�QYHVSGO�JEGMIW�XS�FIXXIV�YRHIVWXERH�MXW�HITSWMXMSREP�IRZMVSRQIRX��8LI�VIWYPXW�SJ�XLMW
VIWIEVGL�GER�FI�YWIH�XS�FIXXIV�MRXIVTVIX�XLI�KISPSKMG�LMWXSV]�ERH�HITSWMXMSREP�GSRHMXMSRW�SJ�XLI�HIITIV�[EXIV
&EVRIXX�*SVQEXMSR��8LI�QIXLSHSPSKMIW�ERH�HEXE�QERMTYPEXMSR�XIGLRMUYIW�YXMPM^IH�MR�XLMW�WXYH]�GER�FI�ETTPMIH
XS�SXLIV�QYHVSGO�W]WXIQW�XS�FIXXIV�YRHIVWXERH�XLI�HITSWMXMSREP�IRZMVSRQIRXW�*SV�IEGL�GSVI�MR�XLMW�WXYH]�E
HIXEMPIH�HIWGVMTXMSR�[EW�VIGSVHIH�[MXL�ER�IQTLEWMW�TPEGIH�SR�XLI�VSGO�JEFVMG��QMRIVEPSK]��TLSWTLEXI�KVEMR
JPS[W��ERH�WOIPIXEP�HIFVMW�JPS[W��%�HMT�WIGXMSR��ETTVS\MQEXIP]����QMPI�PSRK��GSQTVMWIH�SJ�IMKLX�SJ�XLI�GSVIW
[EW�JYVXLIV�GLEVEGXIVM^IH�YWMRK�\�VE]�JPYSVIWGIRGI�EX�E��བ�WGERRMRK�MRXIVZEP��8LI�HMWXERGIW�FIX[IIR�XLI�GSVIW
MR�XLI�HMT�WIGXMSR�VERKIH�FIX[IIR���ERH����QMPIW�(MWXMRGXMZI�TLSWTLEXI�SSMH�KVEMRWXSRI�FIHW�[IVI�YWIH�XS
GSVVIPEXI�FIX[IIR�[IPPW��XEOMRK�MRXS�EGGSYRX�XLI�MRLIVMXIH�XSTSKVETL]�SJ�XLI�*SVX�;SVXL�&EWMR��8LI
GLIQSPMXLSJEGMIW�XLEX�[IVI�HIJMRIH�JVSQ�XLI�KISGLIQMGEP�HEXE�[IVI�EPWS�YWIH�XS�GSVVIPEXI�FIX[IIR�XLI�HMT�
WIGXMSR�[IPPW�ERH�XS�MHIRXMJ]�HS[R�HMT�JEGMIW�GLERKIW�8LI�GSVI�HIWGVMTXMSRW�ERH�KISGLIQMGEP�HEXE�GETXYVI
HMJJIVIRX�JIEXYVIW�ERH�GLEVEGXIVMWXMGW�SJ�XLI�GSVIW��8LI�GSVI�HIWGVMTXMSRW�LMKLPMKLX�JPS[�HITSWMXW�ERH
WIHMQIRXEV]�WXVYGXYVIW�XLEX�EVI�QMWWIH�F]�XLI�KISGLIQMGEP�HEXE��WYGL�EW�HMPYXI�WLIPP�JPS[W�SV�MWSPEXIH
TLSWTLEXI�WXVMRKIVW��%RH�XLI�KISGLIQMGEP�HEXE�LMKLPMKLXW�QEXVM\�ZEVMEFMPMX]�ERH�TVSZMHIW�MRWMKLXW�XS�XLI
TEPISGIERSKVETLMG�GSRHMXMSRW��8LI�GSQFMREXMSR�SJ�XLIWI�QIXLSHW�EW�[IPP�EW�XLMR�WIGXMSR�HIWGVMTXMSRW�ERH
<6(�EREP]WMW�LEW�PIH�XS�E�FIXXIV�YRHIVWXERHMRK�SJ�XLI�HITSWMXMSREP�IRZMVSRQIRX�SJ�XLI�WLEPPS[�FYVMIH�
XLIVQEPP]�MQQEXYVI�&EVRIXX�*SVQEXMSR�

.H\ZRUGV��&EVRIXX��1MWWMWWMTTMER��WXVEXMKVETL]��TEPISGIERSKVETLMG
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2SWLPL]LQJ�&03�6WDFNLQJ�8VLQJ�WKH�6HLVOHW�7UDQVIRUP

.HOO\�5HJLPEDO
5HJLPEDO��.���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)RPHO��6���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

'14�WXEGOMRK�MW�SRI�SJ�XLI�QSWX�JYRHEQIRXEP�VSYXMRI�TVSGIWWIW�ETTPMIH�XS�WIMWQMG�HEXE�XS�MQTVSZI�XLI�WMKREP�
XS�RSMWI�VEXMS��=MPQE^��������213�GSVVIGXMSR�MW�E�TVSGIWW�XLEX�TVITEVIW�WIMWQMG�HEXE�JSV�WXEGOMRK�F]
WXVIXGLMRK�XLI�XMQI�E\MW�XS�XLI�MHIEP�^IVS�SJJWIX��7MRGI�213�GSVVIGXMSR�MW�RSX�ER�I\EGX�WSPYXMSR��MX�TVSHYGIW
WSQI�HMWXSVXMSRW�SJ�E�WIMWQMG�XVEGI�GEPPIH�ཕ213�WXVIXGLབ��ERH�XLI�GSVVIGXIH�XVEGI�MW�EP[E]W�HMJJIVIRX�JVSQ�XLI
MHIEP�^IVS�SJJWIX�XVEGI��7LEXMPS�ERH�%QMR^EHIL��������'SRZIRXMSREP�WXEGOMRK�MW�JPE[IH�[LIR�XLIVI�MW
MREGGYVEG]�MR�213�GSVVIGXMSR�SV�WXVIXGL�QYXMRK��VIWYPXMRK�MR�PS[IV�EQTPMXYHI�ERH�PS[IV�VIWSPYXMSR�WXEGOW��;I
TVIWIRX�E�QIXLSH�XLEX�STXMQM^IW�'14�WXEGOMRK�ERH�VIHYGIW�XLI�IJJIGXW�SJ�ཕ213�WXVIXGLབ�F]�VITPEGMRK
GSRZIRXMSREP�213�ERH�WXEGO�[MXL�E�VIKYPEVM^IH�MRZIVWMSR�XS�^IVS�SJJWIX��;I�YWI�WLETMRK�VIKYPEVM^EXMSR�XS
EGLMIZI�E�WXEGO�XLEX�LEW�E�HIRWIV�XMQI�WEQTPMRK�ERH�GSRXEMRW�LMKLIV�JVIUYIRGMIW�GSQTEVIH�XS�XLI�GSRZIRXMSREP
WXEGO��;I�MRXVSHYGI�XLI���(�WIMWPIX�XVERWJSVQ��*SQIP�ERH�0MY�������MR�XLI�EHNSMRX�STIVEXSV�SJ�WLETMRK
VIKYPEVM^EXMSR��[LMGL�VITPEGIW�XLI�GSRZIRXMSREP�213�ERH�WXEGO�EHNSMRX�STIVEXSV�MRXVSHYGIH�F]�6IKMQFEP�ERH
*SQIP���������8LI�VIWYPXMRK�WIMWPIX�WXEGO�MW�E�QSHIP�XLEX�FIWX�JMXW�XLI�HEXE�YWMRK�EHHMXMSREP�GSRWXVEMRXW
MQTSWIH�F]�WLETMRK�VIKYPEVM^EXMSR��2YQIVMGEP�XIWXW�HIQSRWXVEXI�XLEX�ཕWXVIXGLMRK�IJJIGXWབ�GEYWIH�F]�213�EVI
VIHYGIH�ERH�XLI�VIWYPXMRK�WXEGOIH�WIGXMSR�GSRXEMRW�LMKLIV�JVIUYIRGMIW�ERH�TVIWIVZIW�WLEPPS[�VIJPIGXSVW�FIXXIV
GSQTEVIH�XS�XLI�GSRZIRXMSREP�WXEGOIH�WIGXMSR�

.H\ZRUGV��WIMWPIX��WXEGO��VIKYPEVM^EXMSR
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$QDO\VLV�RI�)UDFWXUH�6W\OH�DQG�'HYHORSPHQW�$VVRFLDWHG�ZLWK�'LIIHUHQWLDO�&RPSDFWLRQ�$URXQG
&DUERQDWH�0RXQGV��6DFUDPHQWR�0RXQWDLQV��1HZ�0H[LFR

1DWKDQ�7LQNHU
7LQNHU��1���5&5/��%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
-DQVRQ��;���5&5/��%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
=DKP��&���5&5/��%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.HUDQV��&���5&5/��%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�IJJIGXW�SJ�IEVP]�PMXLMJMIH�GEVFSREXI�QSYRHW�SR�WYFWIUYIRX�WIHMQIRX�HITSWMXMSR�EVI�[IPP�YRHIVWXSSH�
,S[IZIV��XLI�PSGEPM^IH�HIJSVQEXMSREP�MQTEGXW�SJ�IEVP]�PMXLMJMIH�QSYRHW�HYVMRK�FYVMEP�LEZI�RSX�FIIR�[IPP�
WXYHMIH��8LMW�TVSNIGX�L]TSXLIWM^IW�XLEX�VMKMHMX]�HMJJIVIRGIW�FIX[IIR�IEVP]�GIQIRXIH�GEVFSREXI�QSYRHW�ERH
WYFWIUYIRX�WIHMQIRX�HITSWMXW�VIWYPX�MR�HMJJIVIRXMEP�GSQTEGXMSR�ERH�WMKRMJMGERX�JVEGXYVI�HIZIPSTQIRX�MR�XLI
SZIVP]MRK�WIHMQIRXW��8S�WYFWXERXMEXI�XLI�L]TSXLIWMW��XLMW�WXYH]�GLEVEGXIVM^IW�JVEGXYVIH�1MWWMWWMTTMER�WXVEXE
[LMGL�SZIVPMIW�;EYPWSVXMER�WX]PI�GEVFSREXI�QSYRHW�XLEX�SYXGVST�MR�XLI�7EGVEQIRXS�1SYRXEMRW�SJ�WSYXLIEWX
2I[�1I\MGS��9RHIVWXERHMRK�WYGL�JVEGXYVI�RIX[SVOW�GSYPH�MQTVSZI�TVSHYGXMSR�MR�XMKLX�GEVFSREXIW��XMKLX
WERHW��ERH�YRGSRZIRXMSREP�VIWIVZSMVW��*MIPH�[SVO�MRZSPZIH�ZIVXMGEP�ERH�PEXIVEP�JEGMIW�QETTMRK��QIGLERMGEP�ERH
WXVEXMKVETLMG��ERH�QIEWYVIQIRX�SJ�JVEGXYVI�WTEGMRK�EPSRK�PMRI�XVERWIGXW��*VEGXYVI�PIRKXL��SVMIRXEXMSR��ERH
MRXIRWMX]�[IVI�GSQTEVIH�EKEMRWX�QIGLERMGEP�JEGMIW��FIH�XLMGORIWW��PMXLSPSK]��ERH�WXVEXMKVETLMG�EVGLMXIGXYVI�SJ
WXVEXE�SZIVP]MRK�XLI�QSYRHW��8LMR�WIGXMSRW�JVSQ�JMIPH�LERH�WEQTPIW�IREFPIH�GPSWI�EWWIWWQIRX�SJ�JEGMIW�
TIXVSTL]WGMEP�GLEVEGXIVMWXMGW��ERH�HMEKIRIXMG�LMWXSV]��[LMPI�QIGLERMGEP�TVSTIVXMIW�[IVI�QIEWYVIH�HMVIGXP]�SR
XLI�SYXGVST�SV�YTSR���MRGL�GSVI�TPYKW�I\XVEGXIH�JVSQ�LERH�WEQTPIW��8LI�GSVI�TPYKW�[IVI�WYFNIGXIH�XS�FSXL
YRME\MEP�ERH�XVME\MEP�GSQTVIWWMSR�XIWXW��[LMGL�QSHIP�MR�WMXY�GSRJMRMRK�TVIWWYVIW�ERH�KEYKI�GSVVIWTSRHMRK�VSGO
WXVIRKXL�GLEVEGXIVMWXMGW��8[S��ERH�XLVII�HMQIRWMSREP�JVEGXYVI�QETW�SJ�XLI�WXYH]�EVIE�[IVI�KIRIVEXIH�F]
GSQFMRMRK�HIXEMPIH�JMIPH�QETTMRK�[MXL�LMKL�VIWSPYXMSR�VIQSXI�WIRWMRK��M�I��KVSYRH�FEWIH�0-(%6�EW�[IPP�EW
LMKL�HIJMRMXMSR�MQEKIW�GETXYVIH�JVSQ�ER�YRQERRIH�EIVMEP�ZILMGPI��*VEGXYVIW�VERKI�JVSQ����������QIXIVW�MR
PIRKXL��ERH�JVEGXYVIW�PSRKIV�XLER���QIXIVW��R!��������	�SJ�HEXE�LEZI�ER�EZIVEKI�WXVMOI�SJ����HIKVIIW��[LMPI
XLSWI�PSRKIV�XLER����QIXIVW��R!�����	�SJ�HEXE��LEZI�E�QIER�WXVMOI�SVMIRXEXMSR�SJ����HIKVIIW��-QTSVXERXP]��XLI
EZIVEKI�RSVXLIEWX�WXVMOI�XVIRH�EPMKRW�[MXL�[IPP�HSGYQIRXIH�VIKMSREP�JEYPXMRK�ERH�GSQTVIWWMSR�IZIRXW��MQTP]MRK
XLEX�XIGXSRMGEPP]�MRJPYIRGIH�JVEGXYVIW�QE]�FI�MRXIVQMRKPIH�[MXL�PSGEP�JVEGXYVIW�KIRIVEXIH�F]�HMJJIVIRXMEP
GSQTEGXMSR��*YVXLIVQSVI��XLIVI�I\MWXW�ER�QEVOIH�MRGVIEWI�MR�JVEGXYVI�MRXIRWMX]�MR�XLI�WXVEXE�EFSZI�GEVFSREXI
QSYRH�GSVIW��*MREPP]��XLI�TVSNIGX�HIZIPSTW�TVIHMGXMZI�KYMHIPMRIW�VIKEVHMRK�JVEGXYVI�HIZIPSTQIRX�EVSYRH
GEVFSREXI�FYMPHYTW��ERH�HIQSRWXVEXIW�LS[�WYGL�JVEGXYVI�RIX[SVOW�EJJIGX�L]HVSGEVFSR�JPS[�MR�EREPSKSYW
WYFWYVJEGI�VIWIVZSMVW�

.H\ZRUGV��GEVFSREXI��;EYPWSVXMER��1MWWMWWMTTMER��QSYRH��JVEGXYVI��GVMRSMH��WXVEXMKVETL]��%PEQSKSVHS�
7EGVEQIRXS��GSQTEGXMSR��HMJJIVIRXMEP��9'7��XVME\MEP��IEVP]�PMXLMJMGEXMSR��WIHMQIRX��VIWIVZSMV��SMP��KEW��XMKLX�
TVSHYGXMSR��YRGSRZIRXMSREP��QETTMRK��MRXIRWMX]��HMEKIRIWMW��VIQSXI�WIRWMRK
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$QDWRP\��'LPHQVLRQV��DQG�6LJQLILFDQFH�RI�WKH�3HQXOWLPDWH�<DWHV�7HSHH�6KHOI�&UHVW�&RPSOH[��*��
+DLUSLQ�+)6��*XDGDOXSH�0RXQWDLQV��1HZ�0H[LFR�DQG�7H[DV

.ULVWRSKHU�9RRUKHHV
9RRUKHHV��.���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.HUDQV��&���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�+YEHEPYTMER�,EMVTMR�1IQFIV�SJ�XLI�=EXIW�*SVQEXMSR�MR�XLI�+YEHEPYTI�1SYRXEMRW�MW�YRMUYI�MR�XLEX�MX
VIZIEPW�TVSRSYRGIH�I\TERWMSR�SJ�XLI�WLIPJ�GVIWX�XITII�TMWSPMXI�GSQTPI\�GSQTEVIH�XS�XLI�WIUYIRGIW�EFSZI�ERH
FIPS[�MX��8LMW�WXYH]�WIIOW�XS�HSGYQIRX�XLI�I\GITXMSREP�HIZIPSTQIRX�SJ�XLI�,EMVTMR�XITII�TMWSPMXI�GSQTPI\�ERH
YRHIVWXERH�XLI�XMQMRK�ERH�SVMKMR�SJ�WYFEIVMEP�I\TSWYVI�ERH�MXW�IJJIGXW�SR�WIUYIRGI�EVGLMXIGXYVI��8LMW�VIUYMVIW
IWXEFPMWLQIRX�SJ�E�LMKL�VIWSPYXMSR�G]GPI�WGEPI�WXVEXMKVETLMG�QSHIP�JSV�XLI�,EMVTMR�GVIEXIH�XLVSYKL�E�GSPPIGXMSR
SJ�GPSWIP]�WTEGIH�QIEWYVIH�WIGXMSRW�ERH�FIH�XVEGMRK�YWMRK�KMKETER�MQEKIV]��8LIWI�WIGXMSRW�ERH�FIH�XVEGMRKW
[MPP�HSGYQIRX�XLI�HVEQEXMG�JEGMIW�XVEGX�HMT�[MHXL�I\TERWMSR�SJ�XLI�WLIPJ�GVIWX��ERH�[MPP�GLEVEGXIVM^I�XLI
I\XIRWMZI�XITII�TMWSPMXI�GSQTPI\IW�MR�SVHIV�XS�YRHIVWXERH�XLIMV�WMKRMJMGERGI�ERH�SVMKMR�

(EXE�JSV�XLI�WXYH]�MRGPYHIW�WM\�HIXEMPIH�QIEWYVIH�WIGXMSRW�GEPMFVEXIH�XS�X[S�TLSXSQSWEMGW�GSZIVMRK�b����OQ
SJ�XLI�RSVXL�[EPP�MR�1G/MXXVMGO�'ER]SR�XS�TPEGI�LMKL�JVIUYIRG]�G]GPIW�ERH�G]GPI�WIXW�MRXS�E�WIUYIRGI
WXVEXMKVETLMG�JVEQI[SVO��8LI�,EMVTMR�WLIPJ�GVIWX�JEGMIW�XVEGX�[MHXL�MW�ETTVS\MQEXIP]�����OQ�ERH�����Q
PERH[EVH�SJ�XLI�WLIPJ�IHKI�VIIJ��8ITIIW�EVI�FIWX�HIZIPSTIH�MR�XLI�WLIPJ�GVIWX�HYVMRK�E�,78�

,IMKLX�SJ�MRHMZMHYEP�XITIIW�VERKIW�JVSQ���W�SJ�GIRXMQIXIVW�XS�����Q�[MXL�XLI�PEVKIV�SJ�XLIWI�WXVYGXYVIW
SGGYVVMRK�RIEV�XLI�XST�SJ�XLI�,EMVTMR��'VIWX�XS�GVIWX�PEXIVEP�HMQIRWMSRW�JSV�XLI�XITIIW�EVI�ETTVS\MQEXIP]������
Q�FYX�GER�ZEV]�EW�QIEWYVIH�JVSQ�KMKETER�ERH�0MHEV�XVEGMRKW��-RXIVTVIXEXMSR�SJ�XLI�TLSXSQSWEMGW�VIZIEPW�XLEX
TVI�I\MWXMRK�XITIIW�XIRH�XS�EGX�EW�RYGPIEXMSR�WMXIW�JSV�RI[P]�KIRIVEXIH�XITIIW�EW�IZMHIRGIH�F]�XLI
GSRGIRXVEXMSRW�SJ�ZIVXMGEPP]�WXEGOIH�XITIIW�XLEX�GSQTVMWI�XLI�XITII�TMWSPMXI�GSQTPI\IW��5YEVX^
WMPXWXSRIW�WERHWXSRIW�TVIHSQMREXIP]�JMPP�XITIIW�EX�XLI�QSWX�PERH[EVH�TSVXMSR�SJ�XLI�WXYH]�EVIE�[LMPI�GEVFSREXI
WIHMQIRXW�ERH�QEVMRI�GIQIRXW�HSQMREXI�XITII�MRJMPP�EX�XLI�QSWX�FEWMR[EVH�TSVXMSR��%TTPMIH�XIGLRSPSK]�MW
PMQMXIH�XS�SYV�YRHIVWXERHMRK�SJ�GSQTPI\MXMIW�WYGL�EW�PEXIVEP�ZEVMEFMPMX]�FIX[IIR�[IPPW�[MXLMR�=EXIW�VIWIVZSMVW
MR�XLI�2SVXL[IWX�7LIPJ�ERH�'IRXVEP�&EWMR�4PEXJSVQ��&]�YRHIVWXERHMRK�XLI�MRXIVTPE]�FIX[IIR�IYWXEXMG
JPYGXYEXMSR�ERH�JEGMIW�XVEGX�HIZIPSTQIRX��IRLERGIH�VIGSZIV]�WXVEXIKMIW�GER�FI�GSYTPIH�[MXL�MQTVSZIH
YRHIVWXERHMRK�JVSQ�XLMW�WXYH]�XS�YPXMQEXIP]�QE\MQM^I�XLI�SVMKMREP�SMP�I\XVEGXIH�

.H\ZRUGV��+YEHEPYTI�1SYRXEMRW��=EXIW�*SVQEXMSR��7IUYIRGI�7XVEXMKVETL]
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&KDUDFWHUL]LQJ�%HGGLQJ�3DUDOOHO�)UDFWXUHV�LQ�6KDOH��$SHUWXUH�6L]H�'LVWULEXWLRQV�DQG�6SDWLDO
2UJDQL]DWLRQ

4LTL�:DQJ
:DQJ��4���%XUHDX�RI�(FRQRPLF�*HRORJ\��-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
*DOH��-���%XUHDX�RI�(FRQRPLF�*HRORJ\��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ

2EXYVEP�JVEGXYVI�W]WXIQW�EVI�MQTSVXERX�JSV�TVSHYGXMSR�MR�WLEPI�KEW�VIWIVZSMVW�EW�XLI]�QE]�GSRXVMFYXI�XS
TIVQIEFMPMX]�SJ�XLI�VIWIVZSMV��SV�XLI]�QE]�VIEGXMZEXI�HYVMRK�L]HVEYPMG�JVEGXYVI�XVIEXQIRX��,S[IZIV��PMXXPI�MW
ORS[R�EFSYX�XLIMV�WM^I�WGEPMRK�ERH�WTEXMEP�HMWXVMFYXMSR��/RS[MRK�XLI�ETIVXYVI�WM^I�WGEPMRK�ERH�WTEXMEP
SVKERM^EXMSR�SJ�FIH�TEVEPPIP�JVEGXYVIW�QE]�GSRXVMFYXI�XS�MQTVSZIH�QSHIPMRK�SJ�XLI�GSQFMRIH�JVEGXYVI�RIX[SVO
�L]HVEYPMG�ERH�REXYVEP��8IR�JVEGXYVI�HEXE�WIXW�[IVI�GSPPIGXIH�JVSQ�XLI�:EGE�1YIVXE�����1EVGIPPYW����ERH
;SPJGEQT����WLEPI�JSVQEXMSRW��&IH�TEVEPPIP�JVEGXYVI�EXXVMFYXIW�WYGL�EW�WXVMOI��HMT��ETIVXYVI�WM^I��WTEGMRK�
PIRKXL�ERH�XI\XYVI�[IVI�GSPPIGXIH�JVSQ�SYXGVSTW�SJ�XLI�:EGE�1YIVXE�*SVQEXMSR�MR�XLI�2IYUY¬R�&EWMR�
%VKIRXMRE��*YVXLIV�JVEGXYVI�ETIVXYVI�WM^I�ERH�WTEGMRK�HEXE�JSV�XLI�:EGE�1YIVXE��ERH�JSV�XLI�1EVGIPPYW�ERH
;SPJGEQT��[IVI�GSPPIGXIH�XLVSYKL�QIEWYVIQIRX�HMVIGX�JVSQ�GSVIW��ERH�JVSQ�TLSXSKVETLMG�TERIPW�SJ�WPEFFIH
GSVI��%�XSXEP�SJ������JVEGXYVIW�[IVI�QIEWYVIH�EPSRK����WGERPMRIW�SJ�XSXEP�GSQFMRIH�PIRKXL�SJ�����Q��8LI
ETIVXYVI�WM^I�SJ�FIH�TEVEPPIP�JVEGXYVIW�VERKIW�SZIV���SVHIVW�SJ�QEKRMXYHI��JVSQ����xQ�XS����QQ��2MRI�SYX�SJ
XIR�HEXEWIXW�JSPPS[�E�RIKEXMZI�I\TSRIRXMEP�HMWXVMFYXMSR��*VEGXYVI�EXXVMFYXIW�WYGL�EW�MRXIRWMX]�ERH�WM^I�VERKI�EVI
HMJJIVIRX�MR�XLI���WXYHMIH�WLEPIW��)ZIR�[MXLMR�XLI�WEQI�WLEPI�JSVQEXMSR��JVEGXYVI�MRXIRWMX]�ERH�WM^I�VERKI�GER
FI�ZEVMEFPI��%TIVXYVI�WM^I�VERKIW�SJ�FIH�TEVEPPIP�ERH�ZIVXMGEP�JVEGXYVIW�MR�XLIWI�WLEPIW�EVI�GSQTEVEFPI�EW�EVI
JVEGXYVI�MRXIRWMXMIW�JSV�XLI�1EVGIPPYW�I\EQTPIW��&IH�TEVEPPIP�JVEGXYVIW��LS[IZIV��LEZI�LMKLIV�MRXIRWMXMIW�XLER
ZIVXMGEP�JVEGXYVIW�MR�XLI�:EGE�1YIVXE�I\EQTPIW��7TEXMEP�SVKERM^EXMSR�SJ�FIH�TEVEPPIP�JVEGXYVIW�MW�MRZIWXMKEXIH
YWMRK�E�RSVQEPM^IH�X[S�TSMRX�GSVVIPEXMSR�XIGLRMUYI�XLEX�EPPS[W�HMWXMRGXMSR�FIX[IIR�GPYWXIVMRK��VIKYPEV�WTEGMRK
ERH�E�VERHSQ�HMWXVMFYXMSR��8LI�VIPEXMSRWLMT�FIX[IIR�JVEGXYVI�WTEXMEP�SVKERM^EXMSR�ERH�WXVEXMKVETL]�ERH
QIGLERMGEP�MRXIVJEGIW�[MXLMR�XLI�LSWX�VSGO�MW�EPWS�MRZIWXMKEXIH��[MXL�TVIPMQMREV]�VIWYPXW�WYKKIWXMRK�XLEX�FIH�
TEVEPPIP�JVEGXYVIW�EVI�QSVI�MRXIRWI�MR�SVKERMG�VMGL�PE]IVW�MR�WSQI�GEWIW��FYX�RSX�MR�SXLIVW�

.H\ZRUGV��7LEPI��2EXYVEP�JVEGXYVIW��7M^I�WGEPMRK��7TEGMEP�HMWXVMFYXMSR��,]HVEYPMG�JVEGXYVMRK
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3RWHQWLDOO\�&RQGXFWLYH�&KDQQHOV�LQ�)UDFWXUH�&HPHQWV�RI�/RZ�3HUPHDELOLW\�5RFNV

(ULFN�:ULJKW
:ULJKW��(���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
/DQGU\��&���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
(LFKKXEO��3���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

2EXYVEP�JVEGXYVIW�MR�WLEPI�VIWIVZSMVW�EVI�JVIUYIRXP]�JMPPIH�[MXL�QMRIVEP�GIQIRX�XLEX�PEGOW�ER]�VIWMHYEP�JVEGXYVI
TSVSWMX]�XLEX�MW�ZMWMFPI�YRHIV�XLI�TIXVSKVETLMG�QMGVSWGSTI��8LIWI�JYPP]�GIQIRXIH�JVEGXYVIW�EVI�KIRIVEPP]
MRXIVTVIXIH�XS�FI�MQTIVQIEFPI�JSV�JPYMH�JPS[���7GERRMRK�IPIGXVSR�QMGVSWGST]�SJ�GEPGMXI��HSPSQMXI��ERH�FEVMXI
JVEGXYVI�GIQIRXW�JVSQ�E�ZEVMIX]�SJ�WLEPI�VIWIVZSMVW��TVITEVIH�YWMRK�FVSEH�MSR�FIEQ�QMPPMRK��TVSZMHIW�IZMHIRGI
SJ�STIR�XS�TEVXMEPP]�LIEPIH�IPSRKEXI�TSVIW�XLEX�EVI�SR�XLI�SVHIV�SJ�LYRHVIHW�SJ�RERSQIXIVW�MR�ETIVXYVI��-R
GEPGMXI�JVEGXYVI�GIQIRX��XLIWI�TSVIW�LEZI�GSRWMWXIRX�ETIVXYVIW�SJ�EFSYX�����RQ��-R�HSPSQMXI�ERH�FEVMXI�
ETIVXYVIW�EVI�YT�XS�����RQ��8LIWI�TSVIW�LEZI�FIIR�TVIZMSYWP]�SZIVPSSOIH�FIGEYWI�XVEHMXMSREP�XLMR�WIGXMSRMRK
ERH�TSPMWLMRK�HIWXVS]W�WYF�QMGVSR�HIXEMPW�SJ�XLI�JVEGXYVI�GIQIRX�TSVI�WXVYGXYVI��-SR�QMPPMRK�TVIWIVZIW�XLIWI
HIXEMPW�[MXL�E�QMRMQYQ�SJ�WEQTPI�HEQEKI�HYVMRK�WEQTPI�TVITEVEXMSR��)PIGXVSR�FEGOWGEXXIV�HMJJVEGXMSR�WLS[W
XLEX�XLIWI�TSVIW�SGGYV�EPSRK�KVEMR�FSYRHEVMIW�[MXLMR�XLI�FPSGO]�SV�GSPYQREV�JVEGXYVI�GIQIRX��;LMPI�TEVXMEPP]
LIEPIH��XLIWI�TSVIW��EVVERKIH�EPSRK�KVEMR�FSYRHEVMIW��EVI�JVIUYIRXP]�WYJJMGMIRXP]�[IPP�GSRRIGXIH�EGXMRK�EW
GLERRIPW�JSV�JPYMH�JPS[�EPSRK�ERH�EGVSWW�JYPP]�GIQIRXIH�REXYVEP�JVEGXYVIW��-R�WLEPI�VIWIVZSMVW�SJ�YPXVE�PS[
QEXVM\�TIVQIEFMPMX]��XLIWI�KVEMR�FSYRHEV]�GLERRIPW�QE]�XLYW�TVSZMHI�JVEGXYVI�TIVQIEFMPMX]�WMKRMJMGERXP]
GSRXVMFYXMRK�XS�VIWIVZSMV�TVSHYGXMSR�[LIVI�MRXIVWIGXIH�SV�MRHMVIGXP]�VIEGXMZEXIH�F]�L]HVEYPMG�JVEGXYVIW�

.H\ZRUGV��*VEGXYVI��7)1��)&7(
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6WUDWLJUDSKLF�&\FOLFLW\�DQG�5HVHUYRLU�3RWHQWLDO�RI�8SSHU�3HQQV\OYDQLDQ�&OLQH�6KDOH��0LGODQG�%DVLQ�
7H[DV

+DQ\XH�=KHQJ
=KHQJ��+���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)X��4���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�'PMRI�WLEPI��ER�SVKERMG�VMGL�QYHVSGOW�GSQTVMWMRK�'MWGS�ERH�'ER]SR�+VSYT��LEW�VIGIRXP]�FIGSQI�ER
I\TPSVEXMSR�XEVKIX�ERH�TVSHYGXMSR�MRXIVZEP��8LI�'PMRI�MW�HMWXVMFYXIH�ERH�WTEXMEPP]�VIWXVMGXIH�MR�1MHPERH�&EWMR�
ERH�MRXIVTVIXIH�XS�LEZI�HITSWMXIH�YRHIV�E�HIIT�[EXIV�IRZMVSRQIRX�F]�TIPEKMG�LIQMTIPEKMG�WYWTIRWMSR�ERH
QEWW�XVERWTSVX�TVSGIWWIW�ZEV]MRK�JVSQ�HIFVMW�JPS[�XS�PS[�HIRWMX]�XYVFMHMX]�JPS[��6IKMSREP�WXVEXMKVETLMG
WIGXMSRW�WYKKIWX�XLI�'PMRI�YTHMTW�XS[EVHW�)EWXIVR�7LIPJ��VERKMRK�JVSQ�����JX�XS�����JX�MR�XLMGORIWW��1YPXMTPI
WSYVGI�EVIEW�LEZI�FIIR�MHIRXMJMIH�JVSQ�)EWXIVR�7LIPJ��,SVWIWLSI�%XSPP��'IRXVEP�4PEXJSVQ�ERH�3^SRE�%VGL�
�
+EQQE�VE]�XVIRH��EW�ER�I\TVIWWMSR�SJ�PMXLSPSK]�ERH�WXEGOMRK�TEXXIVRW��MPPYWXVEXIW�X[S�HITSWMXMSREP�IZIRXW
HYVMRK�XLI�'PMRI�XMQI��*EPPMRK�WIE�PIZIP�MRXVSHYGIW�PEVKI�EQSYRX�SJ�XIVVMKIRSYW�WIHMQIRXW�XS�XLI�FEWMR��[LMGL
EVI�HITSWMXIH�EW�QEWW�XVERWTSVX�WERHWXSRI�MR�XLI�XSI�SJ�WPSTI�ERH�QYHWXSRI�MR�GIRXVEP�FEWMREP�EVIE��6MWMRK�WIE
PIZIP�HMQMRMWLIW�XLI�ZSPYQI�SJ�WMPMGMGPEWXMG�WIHMQIRX�WYTTP]��[LMPI�FMSKIRMG�GEVFSREXIW�EX�TPEXJSVQ�QEVKMR�EVI
XVERWTSVXIH�HS[R�XLI�WPSTI�EW�WOIPIXEP�GEVFSREXIW�HIXVMXYW��7YGL�E�XVERWKVIWWMZI�IZIRX�HIZIPSTW�E�HIITIRMRK�
YT[EVH�G]GPI�[LMGL�MW�VIGSKRM^IH�F]�YT[EVH�HIGVIEWMRK�KEQQE�VE]�XVIRH��[LIVIF]�WERHWXSRI�ERH�QYHWXSRI
KVEHI�YT[EVH�MRXS�WOIPIXEP�GEVFSREXIW�HIXVMXYW�MR�XLI�XSI�SJ�WPSTI�ERH�MRXVEFEWMREP�GEPGEVISYW�QYHWXSRI�
0MOI[MWI��E�WLEPPS[MRK�YT[EVH�G]GPI�MW�IWXEFPMWLIH�HYVMRK�E�VIKVIWWMZI�IZIRX��ERH�I\LMFMXIH�EW�YT[EVH�
MRGVIEWMRK�XVIRH�SR�KEQQE�VE]�GYVZI��)MKLX�ERH�WIZIR�WXVEXMKVETLMG�G]GPIW�LEZI�FIIR�HMWXMRKYMWLIH�MR�XLI
0S[IV�ERH�9TTIV�'PMRI�MRXIVZEPW��VIWTIGXMZIP]��8LI�G]GPMGMX]�MR�XLI�FEWMR�MW�GSVVIPEXMZI�XS�XLEX�SR�XLI�TPEXJSVQ�
WYKKIWXMRK�LMKL�JVIUYIRG]�VIPEXMZI�WIE�PIZIP�JPYGXYEXMSR�ERH�VIKMSREP�XIGXSRMWQ�EJJIGX�HITSWMXMSREP�TVSGIWWIW
SR�XLI�TPEXJSVQ�ERH�JYVXLIV�WIHMQIRX�HITSWMXMSR�MR�XLI�FEWMR�
�
8LI�'PMRI�MW�E�WLEPI�SMP�VIWSYVGI�TPE]�GSRXEMRMRK�8]TI�-�ERH�8]TI�--�OIVSKIR��ERH�ZEVMSYW�83'�VERKMRK�JVSQ
����	�XS�����	��1EWWMZI�EVKMPPEGISYW�ERH�WMPMGISYW�QYHWXSRI�GSRXEMR�VIPEXMZIP]�LMKLIV�83'�ERH�TSVSWMX]�ERH
QE]�EGX�EW�WSYVGI�VSGOW�ERH�VIWIVZSMV�VSGOW��8LIWI�X[S�JEGMIW�EVI�QSVI�TVIZEPIRX�ERH�GSRXMRYSYW�MR�FEWMREP
EVIEW�[MXLMR�WLEPPS[MRK�YT[EVH�G]GPIW��TVSZMHMRK�MQTPMGEXMSR�SJ�PSGEXMSRW�SJ�TSXIRXMEP�TE]�^SRIW��

.H\ZRUGV��'PMRI�7LEPI��']GPMGMX]��6IWIVZSMV�4SXIRXMEP��1MHPERH�&EWMR
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8QUDYHOLQJ�$QFLHQW�0DUWLDQ�+\GURORJLFDO�&RQGLWLRQV�7KURXJK�(URVLRQDO�'HSRVLWLRQDO�0DVV�%DODQFH
6WXGLHV�RI�6HGLPHQWDU\�)DQV

.DWKHULQH�6KRYHU
6KRYHU��.���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
*RXGJH��7���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
/HY\��-���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
+ROW��-���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

(S^IRW�SJ�PERHJSVQW�SR�1EVW�LEZI�FIIR�MRXIVTVIXIH�EW�EPPYZMEP�JERW�ERH�HIPXEW��[LMGL�[I�KIRIVEPP]�VIJIV�XS�EW
WIHMQIRXEV]�JERW�LIVI��MRHMGEXMRK�JPYZMEP�IVSWMSR�ERH�HITSWMXMSR�SJ�WIHMQIRXW��5YIWXMSRW�VIQEMR�VIKEVHMRK�XLI
I\XIRX�XS�[LMGL�WYGL�HITSWMXW�LEZI�FIIR�WYFWIUYIRXP]�QSHMJMIH�JSPPS[MRK�HITSWMXMSR��8LMW�WXYH]�WIIOW�XS
UYERXMJ]�XLI�TVIWIVZEXMSR�SJ�XLIWI�WIHMQIRXEV]�JERW�XLVSYKL�E�WMQTPI�QEWW�FEPERGI�ETTVSEGL��F]�GEPGYPEXMRK
TVIWIRX�ZSPYQIW�SJ�XLI�JERW��MR�EHHMXMSR�XS�XLI�ZSPYQIW�SJ�XLI�ZEPPI]W�JIIHMRK�XLIQ��[I�GER�HIXIVQMRI�XLI
TIVGIRXEKI�SJ�IVSHIH�ZEPPI]�WIHMQIRX�XLEX�LEW�VIQEMRIH�[MXLMR�XLI�JER��-J�E�ZSPYQI�MQFEPERGI�I\MWXW�JSV
JER�ZEPPI]�W]WXIQW�EWWSGMEXIH�[MXL�PEVKIV�ZEPPI]�RIX[SVOW�XLEX�MW�YRPMOIP]�XS�FI�I\TPEMRIH�F]�TSWX�HITSWMXMSREP
IVSWMSR��M�I���ZSPYQI�ZEPPI]�""�ZSPYQI�JER��MX�[SYPH�MQTP]�XLEX�E�HMWXEP�WIHMQIRX�WMRO�I\MWXW�JSV�XLIWI�ZEPPI]
W]WXIQW��WYGL�EW�E�RSVXLIVR�LIQMWTLIVI�SGIER��;I�YWIH�1EVW�6IGSRREMWWERGI�3VFMXIV�'SRXI\X�'EQIVE��'8<
WXIVIS�HIVMZIH�HMKMXEP�IPIZEXMSR�QSHIPW��()1W�XS�GSRWXVEMR�XLI�ZSPYQIW�SJ�XLI�JERW�ERH�XLI�ZEPPI]W�XLEX�JIIH
XLIQ��ERH�XLYW�SRP]�EREP]^IH�JERW�[MXL�ETTVSTVMEXI�HEXE�GSZIVEKI��8LVII�MRGVIEWMRKP]�HIXEMPIH�QIXLSHW�EVI
YWIH�MR�XLMW�WXYH]�JSV�XLI�ZSPYQI�GEPGYPEXMSRW��8LI�JMVWX�QIXLSH�GEPGYPEXIW�XLI�ZSPYQI�FIX[IIR�XLI�JER�SV
ZEPPI]�WYVJEGI�ERH�E�TPERI�EX�XLI�EZIVEKI�LIMKLX�SJ�XLI�ZEPPI]�VMQ�SV�XLI�GVEXIV�JPSSV�EW�QIEWYVIH�EX�XLI�JER�XSI�
8LI�WIGSRH�QIXLSH�JMXW�E�WIKQIRXIH��HMTTMRK�TPEREV�WYVJEGI�XS�XLI�ZEPPI]�VMQ�SV�XLI�LSWX�GVEXIV�[EPP�ERH
HIXIVQMRIW�XLI�ZSPYQI�FIX[IIR�XLMW�WYVJEGI�ERH�XLI�JER�ZEPPI]�WYVJEGI�MR�XLI�()1��8LI�XLMVH�QIXLSH�YWIW�E
WIGSRH�SVHIV�TSP]RSQMEP�JMX�XS�WYVVSYRHMRK�XSTSKVETL]�XS�QSHIP�XLI�GVEXIV�[EPP�WYVJEGI���4VIPMQMREV]�VIWYPXW
JVSQ�JSYV�JERW�MRHMGEXI�ETTVS\MQEXIP]�IUYEP�ZSPYQIW�JSV�XLI�IVSHIH�ZEPPI]�WIHMQIRXW�GSQTEVIH�XS�XLI
HITSWMXIH�JER�WIHMQIRXW��;LMPI�XLI�ZSPYQI�SJ�WIHMQIRXW�MR�XLI�JER�MW�EP[E]W�PS[IV�XLER�XLI�ZSPYQI�SJ
WIHMQIRXW�MR�XLI�ZEPPI]��XLI�X[S�ZEPYIW�JSV�IEGL�HITSWMX�MRZIWXMKEXIH�XLYW�JEV�LEZI�FIIR�[MXLMR�XLI�WEQI�SVHIV
SJ�QEKRMXYHI��3RKSMRK�[SVO�MRZSPZIW�EREP]WMW�SJ�E�QSVI�I\XIRWMZI�WIX�SJ�HITSWMXW��ERH�[I�TPER�XS�XIWX�[LIXLIV
XLMW�XVIRH�GSRXMRYIW��8LI�JEGX�XLEX�XLI�JERW�LEZI�E�WMQMPEV�ZSPYQI�XS�XLI�IVSHIH�ZSPYQI�SJ�XLI�ZEPPI]�WYKKIWXW
XLEX�PMXXPI�PERHWGETI�IVSWMSR�LEW�SGGYVVIH�HYVMRK�JER�IQTPEGIQIRX��VEXLIV��RIEVP]�EPP�SJ�XLI�WIHMQIRX�MR�XLI
JERW�WIIQW�XS�LEZI�FIIR�HIVMZIH�JVSQ�XLI�IVSWMSR�SJ�XLI�ZEPPI]���

.H\ZRUGV��1EVW��QEWW�FEPERGI��JERW��HIPXEW��ZEPPI]W��ZSPYQI��TVIWIVZEXMSR
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+LPDOD\DQ�WKUXVW�EHOW�G\QDPLFV��ZHDWKHULQJ��DQG�&HQR]RLF�VHDZDWHU�FKHPLVWU\

&RG\�&ROOHSV
&ROOHSV��&���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WRFNOL��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
0F.HQ]LH��5���'HSDUWPHQW�RI�*HRORJ\�DQG�*HRSK\VLFV��<DOH�8QLYHUVLW\��1HZ�+DYHQ��&7
+XJKHV��1���'HSDUWPHQW�RI�(DUWK�6FLHQFHV��8QLYHUVLW\�RI�&DOLIRUQLD�5LYHUVLGH��5LYHUVLGH��&$
0\URZ��3���'HSDUWPHQW�RI�*HRORJ\��&RORUDGR�&ROOHJH��&RORUDGR�6SULQJV��&2
+RUWRQ��%���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
:HEE��$���6FKRRO�RI�(DUWK�DQG�(QYLURQPHQW��8QLYHUVLW\�RI�/HHGV��/HHGV��8QLWHG�.LQJGRP
6LQJK��%���&HQWHU�IRU�$GYDQFHG�6WXG\�LQ�*HRORJ\��3DQMDE�8QLYHUVLW\��&KDQGLJDUK��,QGLD

7IE[EXIV����3W����3W�ERH���7V���7V�VIGSVHW�EVI�YXMPM^IH�EW�TVS\MIW�XLEX�XVEGO�'IRS^SMG�KPSFEP�WMPMGEXI
[IEXLIVMRK�MRXIRWMX]�VIWTSRWMFPI�JSV�'3��HVE[HS[R�ERH�GPMQEXMG�GSSPMRK��8LI�YXMPMX]�SJ�XLIWI�VIGSVHW�
LS[IZIV��GER�FI�GSQTPMGEXIH�F]�XLI�MRJPYIRGI�SJ�MWSXSTMGEPP]�ERSQEPSYW�VIKMSREP�WSYVGIW��8LI�[IEXLIVMRK�SJ
GSQTSWMXMSREPP]�YRMUYI�,MQEPE]ER�FIHVSGO�LEW�FIIR�TVSTSWIH�XS�HVMZI�XLI�SFWIVZIH�GLERKIW�MR�'IRS^SMG
WIE[EXIV�7V�ERH�3W��1SVI�WTIGMJMGEPP]��XLI�I\LYQEXMSR�SJ�0IWWIV�,MQEPE]E����3W�IRVMGLIH�'EQFVMER�FPEGO
WLEPI��[LMGL�LEZI�FIIR�IVSHIH�E[E]�EGVSWW�XLI�,MQEPE]ER�SVSKIR�FYX�TVIWIRXP]�TVIWIVZIH�[MXLMR�0IWWIV
,MQEPE]E�W]RJSVQW�SJ�2SVXL[IWX�-RHME��LEW�FIIR�TVSTSWIH�EW�XLI�MRMXMEP�TVMQEV]�GSRXVMFYXSV�VIWTSRWMFPI�JSV
ER�SFWIVZIH�EFVYTX�MRGVIEWI�MR�KPSFEP�WIE[EXIV����3W����3W�WXEVXMRK�EX�b���1E��8LI�XMQMRK�SJ�MRMXMEP
I\LYQEXMSR�SJ�XLIWI�VSGOW�LEW��YRXMP�RS[��VIQEMRIH�TSSVP]�GSRWXVEMRIH�ERH�MW�GVMXMGEP�MR�HMWGVMQMREXMRK�[LEX
TVMQEVMP]�GSRXVSPW�XLIWI�WIE[EXIV�VIGSVHW��,IVI�[I�TVIWIRX�RI[�^MVGSR��9�8L�,I�ERH�9�4F�HEXE�JVSQ�HMWXMRGX
,MQEPE]ER�XIGXSRS�WXVEXMKVETLMG�FIHVSGO�ERH�JSVIPERH�FEWMR�HITSWMXW�XLEX�IPYGMHEXI�QENSV�EWTIGXW�SJ�XLI
I\LYQEXMSR�ERH�OMRIQEXMG�IZSPYXMSR�SJ�XLI�JVSRXEP�XLVYWX�W]WXIQ��3YV�HEXE�MRHMGEXI�MR�WIUYIRGI�WSYXL[EVH
XLVYWX�TVSTEKEXMSR�JVSQ�XLI�1EMR�'IRXVEP�8LVYWX�XS�XLI�8SRW�8LVYWX��VIWYPXMRK�MR�VETMH�I\LYQEXMSR�SJ�0IWWIV
,MQEPE]ER�WXVEXE�IRVMGLIH�MR����3W�ERH�PIWW�IRVMGLIH�MR���7V�EX�b���1E��[LMGL�HMVIGXP]�GSVVIWTSRHW�[MXL
GSIZEP�WLMJXW�MR�WIE[EXIV����3W����3W�ERH���7V���7V�EX�XLMW�XMQI��;I�GSRGPYHI�XLEX�[IEXLIVMRK�SJ�ERSQEPSYW
WSYVGIW��VEXLIV�XLER�GLERKIW�MR�KPSFEP�WMPMGEXI�[IEXLIVMRK�MRXIRWMX]��GSRXVSPW�XLIWI�WIE[EXIV�VIGSVHW�XLYW
PMQMXMRK�XLIMV�YXMPMX]�EW�HIIT�XMQI�[IEXLIVMRK�TVS\MIW�

.H\ZRUGV��,MQEPE]E��2SVXL[IWX�-RHME��8LIVQSGLVSRSPSK]��+ISGLVSRSPSK]��7IE[EXIV�'SQTSWMXMSR
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,QLWLDO�UHVXOWV�RI�UHVHDUFK�RQ�JROG�PLQHUDOL]DWLRQ�LQ�WKH�6XUVHOYD�GLVWULFW��6ZLW]HUODQG

'RURWK\�+LQGV
+LQGV��0���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
(OOLRWW��%���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.\OH��-���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

+SPH�MR�XLI�7YVWIPZE�HMWXVMGX�SJ�WSYXLIEWXIVR�7[MX^IVPERH�LEW�FIIR�ORS[R�WMRGI�6SQER�XMQIW��ERH�XLI
HMWGSZIV]�SJ�LMKL�KVEHI�KSPH�WTIGMQIRW�LEW�TVSQTXIH�I\TPSVEXMSR�ERH�VIWIEVGL�WMRGI�XLI�����དྷW��I�K��.EJJI�
������8LI�QEMR�QMRIVEPM^IH�^SRI�SGGYVW�MR�XLI�8EZIXWGL�WGLMWX��E�LMKLP]�WLIEVIH�^SRI�FIX[IIR�XLI�+SXXLEVH
ERH�%EV�1EWWMJW��ERH�MW�GLEVEGXIVM^IH�F]�WIVMGMXI�ERH�UYEVX^�WIVMGMXI�WGLMWXW��8LI�TVSXSPMXL�SJ�XLI�KSPH�LSWXMRK
WGLMWXW�MW�YRHIV�MRZIWXMKEXMSR��FYX�\�VE]�JPYSVIWGIRGI��<6*�EREP]WIW�VIZIEP�LMKL�GSRGIRXVEXMSRW�SJ�'V��1R�
1K��ERH�*I��EW�[IPP�EW�VIPEXMZI�HITPIXMSR�SJ�%P�ERH�7M��XLEX�WYTTSVXW�E�ZSPGERMG�SVMKMR��6SEHGYXW�ERH�SYXGVSTW
EPSRK�LMOMRK�XVEMPW�[IVI�QETTIH�ERH�W]WXIQEXMGEPP]�WEQTPIH��ERH�GSVIW�VIQEMRMRK�JVSQ�LMWXSVMG�HVMPPMRK�[IVI
PSKKIH��7EQTPMRK�SJ�GSVIW�[EW�KYMHIH�F]�LMWXSVMG�KSPH�EWWE]W��EW�[IPP�EW�XLI�TVIWIRGI�SJ�WYPJMHI�QMRIVEPW��<6*
EREP]WIW�WYKKIWXW�XLEX�KSPH�MW�EWWSGMEXIH�[MXL�GSRGIRXVEXMSRW�SJ�UYEVX^��EVWIRST]VMXI�ERH�T]VMXI��[MXL�KSPH�FIMRK
EFPI�XS�FI�HMJJIVIRXMEXIH�MR�HMKMXEP�VEHMSKVETLW�F]�WXVYGXYVI�ERH�HEVOIV�KVE]�WGEPI�ZEPYIW�[LIR�GSQTEVIH�XS
WYPJMHI�KVEMRW��(MKMXEP�VEHMSKVETLW�WYKKIWX�XLEX�EVWIRST]VMXI�MW�EWWSGMEXIH�[MXL�KSPH�KVEMRW��[LMGL�MW�EPWS
WYTTSVXIH�F]�LMKLIV�EVWIRMG��QIVGYV]��ERH�XIPPYVMYQ�GSRGIRXVEXMSRW�JVSQ�<6*�EREP]WMW��-RMXMEP�VIWYPXW�WYKKIWX
XLEX�KSPH�MW�EWWSGMEXIH�[MXL�7��JSPMEXMSRW��WYKKIWXMRK�QSFMPM^EXMSR�SJ�KSPH�HYVMRK�XLI�%PTMRI�SVSKIR]��
'SQTYXIV�QSHIPMRK�LEW�HIRSXIH�E�WLIEVIH�WYF��WYVJEGI�SVI�FSH]��QSWX�PMOIP]�WXVYGXYVEPP]�GSRXVSPPIH�SR�ZIMRW
ERH�JEYPXW��3R�KSMRK�VIWIEVGL�MRZSPZMRK�TIXVSKVETL]��KISGLIQMWXV]��ERH�LMKL�VIWSPYXMSR�<�VE]�GSQTYXIH
XSQSKVETL]�[MPP�EXXIQTX�XS�JYVXLIV�GSRWXVEMR�XLI�REXYVI�ERH�SVMKMR�SJ�XLI�KSPH�GSRGIRXVEXMSRW�

.H\ZRUGV��KSPH��7[MX^IVPERH��'SQTYXIH�XSQSKVETL]��\�VE]�JPYSVIWGIRGI
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,QYHVWLJDWLQJ�WKH�3DWKZD\V�DQG�3�7�;�&RQGLWLRQV�RI�+\GURWKHUPDO�)OXLG�)ORZ�5HVSRQVLEOH�IRU�&X�$X
0LQHUDOL]DWLRQ�LQ�WKH�(UWVEHUJ�(DVW�6NDUQ�6\VWHP��3DSXD��,QGRQHVLD

0DWWKHZ�/HGYLQD
/HGYLQD��0���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)UHOLQJHU��6���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
<RXQJ��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.\OH��-���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�)VXWFIVK�)EWX�7OEVR�7]WXIQ��))77��E���+X�SVIFSH]�EX�����	�'Y�ERH������TTQ�%Y��MW�PSGEXIH�MR�XLI
)VXWFIVK�+VEWFIVK�QMRMRK�HMWXVMGX��E���OQ��VIKMSR�SJ�[SVPH�GPEWW�'Y�%Y�TSVTL]V]�ERH�WOEVR�HITSWMXW�MR�XLI
LMKLPERHW�SJ�4ETYE��-RHSRIWME��7YFHYGXMSR�SJ�XLI�%YWXVEPMER�TPEXI�FIRIEXL�XLI�4EGMJMG�TPEXI�GE�����1E�YTPMJXIH
ERH�HIJSVQIH�E�WYGGIWWMSR�SJ�9TTIV�'VIXEGISYW�WMPMGMGPEWXMG�XS�0S[IV�4EPISKIRI�GEVFSREXI�WXVEXE�MRXS�[LMGL
GE����1E�QEKQEXMWQ�ERH�ITMWSHMG�L]HVSXLIVQEP�JPYMH�JPS[�GVIEXIH�WXSGO[SVO��ERH�WOEVR�LSWXIH�'Y�%Y�SVIW�
8LI�HMSVMXI�[EPPVSGO�GSRXEGX��WXSGO[SVO�JVEGXYVMRK�[MXLMR�XLI�)VXWFIVK�(MSVMXI��ERH�E�QENSV�JEYPX�LEZI�FIIR
TVSTSWIH�EW�TSWWMFPI�))77�JPYMH�GSRHYMXW��,]HVSXLIVQEP�UYEVX^�WYPJMHI�ZIMRW�TVIWIRX�XLI�FIWX�STTSVXYRMX]�XS
WXYH]�SVI�JSVQMRK�JPYMHW�F]�YWMRK�TIXVSKVETL]��7)1�'0�ERH�JPYMH�MRGPYWMSR�QMGVSXLIVQSQIXV]�

7)1�'0�MQEKIW�EVI�TVSHYGIH�[LIR�E�UYEVX^�GV]WXEP�MW�FSQFEVHIH�[MXL�LMKL�IRIVK]�IPIGXVSRW�ERH�IQMXW
ZMWMFPI�PMKLX��-RHMZMHYEP�7)1�'0�MQEKIW�EVI�WXMXGLIH�MRXS�GSQTSWMXI�PYQMRIWGIRGI�QETW�XLEX�VIZIEP�^SREXMSR
XI\XYVIW�XLEX�VIGSVH�GLERKIW�MR�4�8�<�GSRHMXMSRW�ERH�GV]WXEP�KVS[XL�VEXIW��%�XSXEP�SJ����WEQTPIW�[IVI�WGERRIH
XS�GVIEXI����GSQTSWMXI�MQEKIW��8LI�IMKLX�XI\XYVIW�MHIRXMJMIH�MR�QSVI�XLER�SRI�MQEKI�[IVI�YWIH�XS�GSRWXVYGX�E
TEVEKIRIXMG�WIUYIRGI�SJ�))77�UYEVX^�WYPJMHI�ZIMR�EVGLMXIGXYVI�EW�MX�ZEVMIW�F]�IPIZEXMSR�ERH�LSWX�PMXLSPSK]�

*PYMH�MRGPYWMSR�TIXVSKVETL]�[EW�GSQTPIXIH�SR����GEVIJYPP]�WIPIGXIH�WEQTPIW�EGVSWW�XLI�))77�XS�HSGYQIRX�XLI
JPYMH�MRGPYWMSR�X]TIW�ERH�HMWXVMFYXMSR�[MXLMR�XLI�HITSWMX��*PYMH�MRGPYWMSRW�MR�IMKLX�WEQTPIW�[IVI�EREP]^IH�[MXL
MR�WMXY�QMGVS�XLIVQSQIXV]�XS�HIXIVQMRI�WEPMRMX]�ERH�LSQSKIRM^EXMSR�XIQTIVEXYVI��8L�ཌ�XLI�QMRMQYQ
XIQTIVEXYVI�EX�[LMGL�XLI�JPYMH�[EW�XVETTIH��*SYV�X]TIW�SJ�JPYMH�MRGPYWMSR�EVI�TVIWIRX�MR�))77�ZIMR�UYEVX^�
8]TI���MW�PMUYMH�HSQMRERX����XS����[X��	�2E'P�IU���LSQSKIRM^IW�F]�GVMXMGEP�FILEZMSV�JVSQ�����XS����s'�ERH
GER�GSRXEMR�GLEPGST]VMXI�HEYKLXIV�GV]WXEPW��8]TI��E�MW�PMUYMH�HSQMRERX��"���[X��	�2E'P�IU���LSQSKIRM^IW�XS
PMUYMH�JVSQ�����XS����s'��GSRXEMRW�LEPMXI�ERH�GSQQSRP]�W]PZMXI��ERL]HVMXI�SV�STEUYI�HEYKLXIV�QMRIVEPW��8]TI
�F�MW�ZETSV�HSQMREXIH����XS��	�2E'P�IU���LSQSKIRM^IW�XS�ZETSV�JVSQ�����XS����s'�ERH�QE]�GSRXEMR�HEYKLXIV
GV]WXEPW�XLEX�HS�RSX�LSQSKIRM^I���8]TI���MRGPYWMSRW�GER�FI�PMUYMH��SV�ZETSV�HSQMREXIH����XS���	�2E'P�IU��
LSQSKIRM^I�XS�PMUYMH�ERH�QE]�GSRXEMR�ER�STEUYI�HEYKLXIV�GV]WXEP�

8LI�'0�XI\XYVIW�ERH�JPYMH�MRGPYWMSR�X]TIW�SFWIVZIH�EVI�GSRWMWXIRX�[MXL�SXLIV�'Y�%Y�TSVTL]V]�W]WXIQW�
MRGPYHMRK�XLI�RIEVF]�+VEWFIVK�MRXVYWMZI�W]WXIQ���%PP�JPYMH�MRGPYWMSR�X]TIW�[IVI�SFWIVZIH�SZIV�XLI�����OQ�SJ
IPIZEXMSR�WEQTPIH�ཌ�RIEVP]��\�XLI�ZIVXMGEP�I\XIRX�MR�[LMGL�WMQMPEV�JPYMH�MRGPYWMSR�X]TIW�GSI\MWX�MR�WSQI�SXLIV
QENSV�TSVTL]V]�W]WXIQW��I�K��&MRKLEQ��2S�PEVKI�ZEVMEXMSR�MR�WEPMRMX]�SV�8L�GSVVIWTSRHW�[MXL�IPIZEXMSR��
1SHIVEXI�ZEVMEXMSR�MR�'0�XI\XYVIW�[EW�SFWIVZIH�FIX[IIR�LMKL�ERH�PS[�IPIZEXMSR�HMSVMXI�ZIMRW��7OEVR�LSWXIH
ZIMRW�HMWTPE]�E�KVIEXIV�ZSPYQI�SJ�FVMXXPI�HIJSVQEXMSR�JIEXYVIW�XLER�HMSVMXI�LSWXIH�ZIMRW���8LI�QENSVMX]�SJ�ZIMRW
WLS[�IZMHIRGI�SJ�QYPXMTPI�STIRMRK�ERH�QMRIVEPM^EXMSR�G]GPIW��%�^SRI�SJ�WYF�ZIVXMGEP�WLIIXIH�UYEVX^�ZIMRMRK
YT�XS����Q�[MHI�XLEX�GER�FI�XVEGIH�JSV�EX�PIEWX�����Q�EPSRK�WXVMOI�ERH�I\XIRHMRK�JVSQ�������XS������Q
IPIZEXMSRW�QE]�VIGSVH�E�QENSV�JPYMH�TEXL[E]��8LIWI��SFWIVZEXMSRW�EVI�GSRWMWXIRX�[MXL�JEYPX�GSRXVSPPIH�JPYMH
QMKVEXMSR�ERH�HVEQEXMG�XLIVQEP�GSPPETWI�SJ�XLI�W]WXIQ�

.H\ZRUGV��)VXWFIVK�)EWX�7OEVR�7]WXIQ��L]HVSXLIVQEP�UYEVX^��JPYMH�MRGPYWMSR�QMGVSXLIVQSQIXV]��7)1�'0
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'HWULWDO�=LUFRQ�*HR��DQG�7KHUPRFKURQRPHWU\�RI�WKH�(RFHQH�$LQVD�%DVLQ��6RXWK�&HQWUDO�3\UHQHHV�
6SDLQ��,QVLJKWV�LQWR�3DOHRGUDLQDJH�(YROXWLRQ�'XULQJ�2URJHQHVLV

.HOO\�7KRPVRQ
7KRPVRQ��.���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7[
6WRFNOL��'���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7[
&ODUN��-���6WDWRLO�*XOI�$6$��$XVWLQ��7[
3XLJGHIDEUHJDV��&���8QLYHUVLW\�RI�%DUFHORQD��%DUFHORQD��6SDLQ
)LOGDQL��$���6WDWRLO�*XOI�$6$��$XVWLQ��7[

7SYXL�'IRXVEP�4]VIRIER�JSVIPERH�FEWMR�HITSWMXW�TVSZMHI�ER�MHIEP�WIXXMRK�JSV�MRZIWXMKEXMRK�XLI�MRXIVEGXMSR
FIX[IIR�XIGXSRMG�HIJSVQEXMSR�ERH�FEWMR�WIHMQIRXEXMSR��)EVP]�'IRS^SMG�JSVIPERH�FEWMR�HITSWMXW�TVIWIVZI�XLI
VIGSVH�SJ�LMRXIVPERH�IVSWMSR�XLVSYKLSYX�4]VIRIER�GSPPMWMSR��8LVSYKL�LMKL�VIWSPYXMSR�HIXVMXEP�^MVGSR��(>�KIS�
ERH�XLIVQSGLVSRSQIXV]�XLMW�WXYH]�MRZIWXMKEXIW�XLI�TVSKVIWWMZI�IZSPYXMSR�SJ�WIHMQIRX�TVSZIRERGI�ERH
TEPISHVEMREKIW�XLVSYKL�XLI�WXVEXMKVETLMG�VIGSVH�ERH�EGVSWW�HMJJIVIRX�HITS^SRIW�SJ�XLI�JSVIPERH�FEWMR�W]WXIQ�
8LI�%MRWE�&EWMR�MR�XLI�7SYXL�'IRXVEP�4]VIRIIW�GSRXEMRW�E�WIGIWWMSR�SJ�)SGIRI�XYVFMHMXI�TEGOEKIW�WEQTPIH�MR
HIXEMP�XS�I\EQMRI�XLI�XVERWMXMSR�JVSQ�JPYZMEP�XS�WLIPJ�WPSTI�XS�HIIT�QEVMRI�IRZMVSRQIRXW��2I[�HEXE��GSRKVYIRX
[MXL�TVIZMSYW�(>�WXYHMIW��MRHMGEXI�XLI�XYVFMHMXIW�EVI�QM\IH�JVSQ�X[S�QEMR�WSYVGIW��,IVG]RMER�TPYXSRW�JVSQ
XLI�'IRXVEP�4]VIRIER�E\MEP�^SRI�ERH�'EHSQMER�'EPIHSRMER�TPYXSRMG�ERH�QIXEQSVTLMG�VSGOW�I\TSWIH�MR�XLI
)EWXIVR�4]VIRIIW��(IXEMPIH�(>�9�4F�,I�HSYFPI�HEXMRK�VIWSPZIW�WYFXPI�HMJJIVIRGIW�MR�TVSZIRERGI�WMKREXYVIW
FIX[IIR�WXVEXMKVETLMG�TEGOEKIW��8LIWI�HMJJIVIRGIW�PMOIP]�VIJPIGX�ZEV]MRK�HIKVIIW�SJ�QM\MRK�SJ�QYPXMTPI
WSYVGIW��ERH�EYXSKIRMG�RSMWI�JVSQ�VIG]GPMRK�ERH�WSVXMRK�HYVMRK�XVERWTSVX��%RSQEPSYW�(>�9�4F�HMWXVMFYXMSRW�
TSXIRXMEPP]�MRHMGEXI�ER�EHHMXMSREP�WSYVGI�VIKMSR�GSRXVMFYXMRK�WIHMQIRX�JVSQ�XLI�WSYXL�MR�XLI�'EXEPER�'SEWXEP
6ERKIW��7XYH]MRK�XLIWI�ERSQEPMIW�[MPP�FIXXIV�SYV�YRHIVWXERHMRK�SJ�TVSGIWWIW�WYGL�EW�WIHMQIRX�F]TEWW�MR
QEVMRI�GER]SRW�ERH�JPYZMS�HIPXEMG�HITS^SRIW�EW�[IPP�EW�E\MEP�ZW�XVERWZIVWI�TEPISHVEMREKIW��8VEGMRK�XLIWI
ERSQEPSYW�WMKREPW�EGVSWW�TVS\MQEP�XS�HMWXEP�HITS^SRIW�MR�XLI�FEWMR�[MPP�LIPT�XS�VIJMRI�WXVEXMKVETLMG
GSVVIPEXMSRW��8LI�HEXE��-RXIVTVIXIH�MR�XLI�GSRXI\X�SJ�XLI�WXVYGXYVEP�ERH�WXVEXMKVETLMG�JVEQI[SVO�SJ�XLI
4]VIRIER�JSVIPERH�FEWMR��TVSZMHI�MRWMKLXW�MRXS�TVSGIWWIW�HYVMRK�WIHMQIRX�HIPMZIV]��TEPISHVEMREKI�RIX[SVOW�
ERH�XLI�MRXIVTPE]�FIX[IIR�XIGXSRMG�HIJSVQEXMSR�ERH�FEWMR�WIHMQIRXEXMSR�

.H\ZRUGV��4]VIRIIW��&EWMR�%REP]WMW��(IXVMXEP�>MVGSR��*SVIPERH�&EWMR��4EPISHVEMREKI�)ZSPYXMSR��8IGXSRMG�ERH
'PMQEXMG�MRXIVEGXMSRW��7SYVGI�XS�7MRO
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$Q�(YDOXDWLRQ�RI�3UHGLFWLYH�,QGLFDWRUV�RI�0LVVLVVLSSL�9DOOH\�7\SH�0LQHUDOL]DWLRQ�LQ�6RXWKHDVW
0LVVRXUL�8VLQJ�:HLJKWV�RI�(YLGHQFH

1DWKDQ�:LOOLDPV
:LOOLDPV��1���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.\OH��5���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
(OOLRWW��%���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�[IMKLXW�SJ�IZMHIRGI�EREP]WMW�QIXLSH�[EW�YWIH�XS�IZEPYEXI�XLI�TVIHMGXMZI�WXVIRKXL�SJ�JEGXSVW�WTEXMEPP]
EWWSGMEXIH�[MXL�1MWWMWWMTTM�:EPPI]�8]TI��1:8�4F�>R�QMRIVEPM^EXMSR�MR�WSYXLIEWX�1MWWSYVM�ERH�XS�TVIHMGX
SXLIV�EVIEW�PMOIP]�XS�GSRXEMR�WMQMPEV�QMRIVEP�GSRGIRXVEXMSRW��4YFPMGP]�EZEMPEFPI�HEXE�[IVI�YWIH�XS�GVIEXI�FMREV]
IZMHIRGI�QETW�SJ�JIEXYVIW�WYKKIWXIH�F]�XLI�97+7�1:8�HITSWMX�QSHIP�XS�FI�VIPEXIH�XS�QMRIVEPM^EXMSR��8LIWI
QETW�[IVI�XLIR�IZEPYEXIH�F]�GSQTEVMRK�XLI�RYQFIV�SJ�1:8�HITSWMXW�[MXLMR�IEGL�EVIE��8LI�FIWX�IZMHIRGI
GSRXEMRW�XLI�KVIEXIWX�RYQFIV�SJ�HITSWMXW�MR�XLI�WQEPPIWX�QET�EVIE��*VSQ�FIWX�XS�[SVWX�TIVJSVQMRK��XLIWI
IZMHIRXMEP�JIEXYVIW�EVI�ERSQEPSYW�KVEZMX]��ERSQEPSYW�KISGLIQMWXV]��TVIWIRGI�SJ�JEZSVEFPI�KISPSK]��HMWXERGI
JVSQ�JEYPXW��ERH�ERSQEPSYW�QEKRIXMG�VIWTSRWI�

8LI�[IMKLXW�HIVMZIH�JVSQ�XLI�EREP]WMW�SJ�XLIWI�ZEVMEFPIW�[IVI�YWIH�XS�KIRIVEXI����YRMUYI�TSWXIVMSV�TVSFEFMPMX]
QETW�SJ�QMRIVEPM^EXMSR��8LIWI�QSHIPW�[IVI�EWWIWWIH�FEWIH�SR�ER�IJJMGMIRG]�SJ�HITSWMX�GPEWWMJMGEXMSR�WGSVI��XLI
TIVGIRXEKI�SJ�TSSVP]�GPEWWMJMIH�HITSWMXW��ERH�XLI�GSRHMXMSREP�MRHITIRHIRGI��'-�VEXMS��1SHIPW�[MXL�LMKL
IJJMGMIRG]�WGSVIW�ERH�PS[�RYQFIVW�SJ�TSSVP]�GPEWWMJMIH�HITSWMXW�XIRHIH�XS�LEZI�QYGL�KVIEXIV�ZMSPEXMSRW�SJ�'-�
'SRZIVWIP]��QSHIPW�XLEX�ZMSPEXIH�'-�XS�E�PIWWIV�HIKVII�KIRIVEPP]�LEH�PS[IV�IJJMGMIRG]�WGSVIW�ERH�E�KVIEXIV
RYQFIV�SJ�TSSVP]�GPEWWMJMIH�HITSWMXW��1SHIP����[LMGL�GSQFMRIH�[IMKLXW�JVSQ�XLI�TVIWIRGI�SJ�XLI�JEZSVEFPI
LSWX�&SRRIXIVVI�(SPSQMXI�EW�[IPP�EW�4F��QEKRIXMG��ERH�KVEZMX]�ERSQEPMIW��MW�TVIWIRXIH�EW�ER�I\EQTPI�SJ�E
LMKLP]�TIVJSVQMRK�QSHIP�[MXL�ER�IJJMGMIRG]�WGSVI�SJ�����	������	�TSSVP]�GPEWWMJMIH�HITSWMXW��ERH�E�'-�VEXMS
SJ�������8LI�XLVII�LMKLIWX�TSWXIVMSV�TVSFEFMPMXMIW�JSV�XLMW�QSHIP�SGGYTMIH�SRP]����	�SJ�XLI�XSXEP�WXYH]�EVIE��]IX
GSRXEMRIH�EFSYX���	�SJ�ORS[R�HITSWMXW��&PMRH�XIWXMRK�WYKKIWXW�XLEX�XLIWI�QSHIPW�EVI�EPWS�GETEFPI�SJ
TVIHMGXMRK�EVIEW�SJ�QMRIVEPM^EXMSR�SYXWMHI�XLI�QSHIP�EVIE��FYX�[MXL�VIHYGIH�IJJMGMIRG]��8LI�VIWYPXW�SJ�XLMW
[SVO�HIQSRWXVEXI�XLI�TSXIRXMEP�YXMPMX]�SJ�XLI�[IMKLXW�SJ�IZMHIRGI�QIXLSH�MR�MHIRXMJ]MRK�RI[�I\TPSVEXMSR
XEVKIXW�MR�E�QEXYVI�XIVVERI��ERH�XLI�VIPEXMZI�[IMKLXW�SJ�IZMHIRGI�QE]�FI�YWIJYP�MR�YRHIVWXERHMRK�GSRXVSPW�SR
1:8�QMRIVEPM^EXMSR�IPWI[LIVI�

+ISPSKMG�WMQMPEVMXMIW�FIX[IIR�XLI�1:8�HITSWMXW�SJ�WSYXLIEWXIVR�1MWWSYVM�ERH�QMRSV�4F�>R�SGGYVVIRGIW�MR
4EPIS^SMG�WIHMQIRXEV]�VSGOW�WYVVSYRHMRK�XLI�0PERS�9TPMJX�QEOI�GIRXVEP�8I\EW�ER�MHIEP�PSGEXMSR�XS�ETTP]�XLIWI
VIWYPXW��8LI�JEZSVEFPI�KISPSKMG�WIXXMRK�ERH�IZMHIRGI�JVSQ�TVIZMSYW�[SVO�WYKKIWXW�IGSRSQMG�1:8�HITSWMXW
GSYPH�I\MWX�MR�GIRXVEP�8I\EW��%R�YRHIVWXERHMRK�SJ�XLI�WTEXMEP�VIPEXMSRWLMTW�ERH�TVIHMGXMZI�UYEPMX]�SJ�JEGXSVW
EWWSGMEXIH�[MXL�QMRIVEPM^EXMSR�MR�WSYXLIEWX�1MWWSYVM�QE]�FI�YWIJYP�MR�XLI�KIRIVEXMSR�SJ�E�ORS[PIHKI�HVMZIR
TVIHMGXMZI�QSHIP�SJ�1:8�QMRIVEPM^EXMSR�MR�GIRXVEP�8I\EW��[LIVI�E�PEGO�SJ�E�WYJJMGMIRX�RYQFIV�SJ�ORS[R
QMRIVEP�HITSWMXW�TVSLMFMXW�E�HEXE�HVMZIR�IZEPYEXMSR�

.H\ZRUGV��+-7��;IMKLXW�SJ�)ZMHIRGI��QMRIVEP�TSXIRXMEP��TVSWTIGXMZMX]�QETTMRK��1:8�HITSWMXW��WSYXLIEWX
1MWWSYVM��GIRXVEP�8I\EW
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3K\VLFDO�0RGHOLQJ�RI�D�3URJUDGLQJ�'HOWD�RQ�D�0RELOH�6XEVWUDWH

(XQVLO�-XQJ
-XQJ��(���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�
$XVWLQ��7H[DV
.LP��:���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�
$XVWLQ��7H[DV

7YFWYVJEGI�EVGLMXIGXYVI�SJ�E�HIPXE�XLEX�TVSKVEHIW�SR�E�QSFMPI�WYFWXVEXI��I�K���WEPX�MW�E�TVSHYGX�SJ�GSQTPI\
MRXIVTPE]�FIX[IIR�HITSWMXMSREP�TVSGIWW�ERH�WYFWMHIRGI��4VIZMSYW�WXYHMIW�QSWXP]�JSGYWIH�SR�WXVYGXYVEP
HIJSVQEXMSR�SJ�E�WEPX�PE]IV�MR�VIWTSRWI�XS�XIGXSRMG�JSVGMRK��ERH�PIJX�XLI�H]REQMG�JIIHFEGO�FIX[IIR
WIHMQIRXEXMSR�ERH�WYFWMHIRGI�YRI\TPSVIH��;I�TVIWIRX�VIWYPXW�JVSQ�TL]WMGEP�I\TIVMQIRXW�SJ�HIPXE�TVSKVEHEXMSR
SR�E�QSFMPI�WYFWXVEXI��*MZI�GEVIJYPP]�HIWMKRIH�I\TIVMQIRXW�[IVI�TIVJSVQIH�XS�YRHIVWXERH�XLI�IJJIGXW�SJ�HIPXE
TVSKVEHEXMSR�VEXI�SR�XLI�WLETI�ERH�HMQIRWMSR�SJ�WEPX�HIJSVQEXMSR�ERH�EWWSGMEXIH�WXVEXEP�EVGLMXIGXYVI��%PP�SJ
XLI�VYRW�LEH�GSRWXERX�WIHMQIRX�ERH�[EXIV�HMWGLEVKI��FYX�XLI�QSFMPI�WYFWXVEXI�XLMGORIWW�ERH�[EXIV�HITXL�ZEVMIH
JVSQ���GQ�XS���GQ�ERH�JVSQ���GQ�XS���GQ��VIWTIGXMZIP]��8LI�VIWYPXW�WLS[IH�XLEX�XLI�HIITIV�XLI�[EXIV�HITXL�
XLI�WPS[IV�XLI�WLSVIPMRI�TVSKVEHEXMSR�VEXI��[LMPI�XLI�XLMRRIV�XLI�WEPX�XLMGORIWW��XLI�JEWXIV�XLI�HIPXE
TVSKVEHEXMSR��8LI�I\TIVMQIRXEP�VIWYPXW�EPWS�TVSZMHIH�HEXE�SZIV�E�[MHI�VERKI�SJ�WLSVIPMRI�EHZERGI�ERH
WYFWMHIRGI�VEXIW�IRSYKL�XS�MRHMGEXI�GLERKIW�MR�WLETI�ERH�HMQIRWMSR�SJ�WEPX�HIJSVQEXMSR�WXVYGXYVI��6YRW�[MXL
JEWX�WLSVIPMRI�TVSKVEHEXMSR�WLS[IH�MWSPEXIH�WEPX�HSQIW�HIZIPSTIH�MRXIVREPP]�MRXS�XLI�HIPXE�TPEMR�ERH�E�VSYKL
TPERJSVQ�TEXXIVR�MR�XLI�WLSVIPMRI�HYI�XS�PSFIW�FYMPX�F]�GLERRIPW�JPS[�FIX[IIR�YT[IPPIH�WEPX�WXVYGXYVIW�
,S[IZIV��VYRW�[MXL�WPS[�WLSVIPMRI�TVSKVEHEXMSR�HIZIPSTIH�GSRRIGXIH�PSRK�WEPX�VMHKIW�EVSYRH�XLI�XSI�SJ�XLI
HIPXE��PMQMXMRK�WIHMQIRX�XS�XVERWTSVX�FI]SRH�XLI�VMHKIW��8LMW�SZIVEPP�TEXXIVR�MR�WEPX�WXVYGXYVIW�MW�XMQI
HITIRHIRX��%W�E�HIPXE�WYVJEGI�KVS[W�PEVKIV�ERH�XLI�WLSVIPMRI�TVSKVEHEXMSREP�VEXI�EYXSKIRMGEPP]�HIGVIEWIW�[MXL
XMQI��GLERGIW�XS�HIZIPST�MWSPEXIH�WEPX�HSQIW�HIGVIEWI�FYX�QSVI�GSRRIGXIH�PSRK�WEPX�VMHKIW�SGGYV��8LI�MRWMKLX
JVSQ�XLI�TL]WMGEP�QSHIPMRK�SJ�E�HIPXE�SR�E�QSFMPI�WYFWXVEXI�MW�MQTSVXERX�XS�TVIHMGX�XLI�QIGLERMWQ�JSV�PEVKI�
WGEPI�WEPX�FEWMR�WXVEXMKVETL]�YRHIV�E�LMKL�WIHMQIRX�WYTTP]�XLEX�MRXIVEGX�[MXL�XLI�WYFWXVEXI�EGXMZIP]��

.H\ZRUGV��HIPXE��QSFMPI�WYFWXVEXI��TL]WMGEP�QSHIPMRK
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&RPSDUDWLYH�$VVHVVPHQW�RI�):,��)XOO�:DYHIRUP�,QYHUVLRQ��0$6:�0XOWLFKDQQHO�$QDO\VLV�RI
6SHFWUDO�:DYHV���DQG�6$6:��6SHFWUDO�$QDO\VLV�RI�6XUIDFH�:DYHV��PHWKRG�IRU�QHDU�VXUIDFH
FKDUDFWHUL]DWLRQ

-DQDNL�9DPDUDMX
6HQ��0���7KH�8QLYHUVLW\�RI�7H[DV��$XVWLQ�7;

(YI�XS�MRGVIEWIH�TS[IV�SJ�GSQTYXIVW�ERH�EGGYVEXI�JSV[EVH�QSHIPW�*YPP�;EZIJSVQ�-RZIVWMSR��*;-�EPKSVMXLQ
LEW�FIIR�TVSZIH�XS�FI�E�TVSQMWMRK�XIGLRMUYI�JSV�WIMWQMG�MQEKMRK�SJ�HIITIV�WYFWYVJEGI��6IGIRXP]�QSVI�ERH
QSVI�HIZIPSTQIRXW�LEZI�FIIR�JSGYWIH�SR�MQTPIQIRXMRK�*;-�JSV�RIEV�WYVJEGI�GLEVEGXIVM^EXMSR��8LMW�WXYH]
TVIWIRXW�E�GSQTEVEXMZI�EREP]WMW�SJ�*;-�ERH�XLI�SPHIV�IWXEFPMWLIH�QIXLSHW�WYGL�EW�1YPXMGLERRIP�%REP]WMW�SJ
7YVJEGI�;EZIW��1%7;�ERH�7TIGXVEP�EREP]WMW�SJ�7YVJEGI�;EZIW��7%7;��*YVXLIV�MRXIKVEXMRK�XLIWI�QIXLSHW
GER�VIWYPX�MR�I\XVEGXMRK�QSVI�MRJSVQEXMSR�JVSQ�VIGSVHIH�WYVJEGI�HEXE��;I�XLI�LIPT�SJ�PE]IVIH�W]RXLIXMG
QSHIPW�XLI�EREP]WMW�KMZIW�YW�VIWYPXW�XLEX�WLIH�TVSQMWMRK�TIVWTIGXMZIW�JSV�YWMRK�VSFYWX�*;-�EPSRK�[MXL�1%7;
ERH�7%7;�XS�MQEKI�RIEV�WYVJEGI�XEVKIXW���

.H\ZRUGV��*;-��7%7;���1%7;���RIEV�WYVJEGI
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'2:1675($0�&+$1*(6�,1�7+(�7+(50$/�5(*,0(�2)�7+(�+<325+(,&�=21(�2)�7+(
+<'523($.('�&2/25$'2�5,9(5��$867,1��7(;$6

-HIIHU\�:DWVRQ
&DUGHQDV��0���-DFNVRQ�VFKRRO�RI�JHRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
1HLOVRQ��%���8WDK�6WDWH�XQLYHUVLW\
%HQQHWW��3���-DFNVRQ�VFKRRO�RI�JHRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ

8LI�XLIVQEP�VIKMQI�SJ�VMZIV�GSVVMHSVW�EVI�GVMXMGEP�XS�QER]�IGSPSKMGEP�ERH�IRZMVSRQIRXEP�TVSGIWWIW��8LYW��MR�
WXVIEQ�LIEX�XVERWTSVX�LEW�FIIR�WXYHMIH�JSV�HIGEHIW��1SVI�VIGIRXP]��VIWIEVGL�LEW�FIIR�GSRHYGXIH�SR�MR�WXVIEQ
LIEX�XVERWTSVX�MR�VIKYPEXIH�VMZIVW�WYFNIGX�XS�L]HVSTIEOMRK��FYX�PMXXPI�[SVO�LEW�FIIR�HSRI�UYERXMJ]MRK
XLI�IJJIGXW�SJ�HS[RWXVIEQ�EXXIRYEXMSR�SJ�E�WMRKPI�VIKYPEXIH�JPSSH�TYPWI�MR�XLI�L]TSVLIMG�^SRIW�SJ�QYPXMTPI
WMXIW��-R�SVHIV�XS�FIXXIV�YRHIVWXERH�XLMW�JPSSH�TYPWI�EXXIRYEXMSR��[I�MRWXVYQIRXIH�XLI�L]TSVLIMG�^SRI�EX�XLVII
WMXIW�[MXL�XIQTIVEXYVI�TVSFIW�EPSRK�E����OQ�WXVIXGL�SJ�XLI�'SPSVEHS�6MZIV�HS[RWXVIEQ�SJ�PSRKLSVR�HEQ�
%YWXMR��8<��4MI^SQIXIV�XVERWIGXWTIVTIRHMGYPEV�XS�XLI�VMZIV�EX�IEGL�WMXI�[IVI�MRWXVYQIRXIH�[MXL�,3&3
XLIVQMWXSVW�SZIV�E�����Q�WGVIIRIH�MRXIVZEP�[MXLMR�XLI�WEXYVEXIH�^SRI�EX����GQ�WTEGMRK��%W�JPSSH�TYPWIW�EVI
EXXIRYEXIH�HS[RWXVIEQ��XIQTIVEXYVI�KVEHMIRXW�ERH�HMWXERGI�SJ�PEXIVEP�XIQTIVEXYVI�TYPWI�TIRIXVEXMSR�MRXS�XLI
FERO�EVI�L]TSXLIWM^IH�XS�HIGVIEWI��8LI�HEXE�GSPPIGXIH�MR�XLMW�MRZIWXMKEXMSR�[MPP�XIWX�XLMW�L]TSXLIWMW�F]
TVSZMHMRK��(�XIQTIVEXYVI�GVSWW�WIGXMSRW�EPSRK�ER�EXXIRYEXMRK�JPSSH�TYPWI��TVSZMHMRK�HIXEMPIH�WTEXMEP�HEXE�SR
XIQTIVEXYVI�KVEHMIRXW�EHNEGIRX�XS�XLI�VMZIV�
�
�
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&OXPSHG�LVRWRSH�7KHUPRPHWU\�DQG�2[\JHQ�,VRWRSH�6\VWHPDWLFV�LQ�6SHOHRWKHP�&DOFLWH�IURP�D�1HDU
&DYH�(QWUDQFH�(QYLURQPHQW

3HWHU�&DUOVRQ
&DUOVRQ��3���'HSDUWPHQW�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
%DQQHU��-���'HSDUWPHQW�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
%UHHFNHU��'���'HSDUWPHQW�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
$IIHFN��+���'HSDUWPHQW�RI�*HRORJ\�DQG�*HRSK\VLFV��<DOH�8QLYHUVLW\��1HZ�+DYHQ��&7

7TIPISXLIQW�XLEX�KVS[�MR�[IPP�ZIRXMPEXIH�^SRIW�SJ�GEZIW�LEZI�RSX�FIIR�[MHIP]�YWIH�MR�TEPISGPMQEXI�WXYHMIW�
]IX�QE]�TVSZMHI�TEPISXIQTIVEXYVI�VIGSVHW���8LIWI�^SRIW�EVI�GLEVEGXIVM^IH�F]�PS[�'3��GSRGIRXVEXMSRW�]IEV�
VSYRH�ERH��MR�XIQTIVEXYVI�GPMQEXIW��PEVKI�WIEWSREP�XIQTIVEXYVI�JPYGXYEXMSRW��8LI]�EVI�X]TMGEPP]�EZSMHIH�JSV
TEPISGPMQEXI�VIGSRWXVYGXMSR�HYI�XS�GSRGIVRW�EFSYX�OMRIXMG�MWSXSTI�IJJIGXW��/-)��,S[IZIV��WTIPISXLIQW�MR
KIRIVEP�WIIQ�XS�FI�WIRWMXMZI�XS�/-)��IZIR�MR�RSR�ZIRXMPEXIH�EVIEW�ERH�GER�RSRIXLIPIWW�TVSZMHI�YWIJYP
TEPISGPMQEXI�VIGSVHW��%X;IWXGEZI�4VIWIVZI��;IWXGEZI��E�WLEPPS[��[IPP�ZIRXMPEXIH�X[MPMKLX�GEZI�MR�GIRXVEP
8I\EW��[I�LEZI�JSYRH�WIEWSREP�XIQTIVEXYVI�HMJJIVIRGIW�VIGSVHIH�MR�FSXL�XLI�S\]KIR�MWSXSTI�ERHGPYQTIH
MWSXSTI�GSQTSWMXMSRW�SJ�WTIPISXLIQ�GEPGMXI�KVS[R�SR�KPEWW�TPEXI�WYFWXVEXIW�LEVZIWXIH�JVSQ�EGXMZI�HVMTW�
%PXLSYKL�KVS[XL�VEXIW�MR�XLMW�GEZI�EVI�VIPEXMZIP]�VETMH��VERKMRKWIEWSREPP]������QK�GEPGMXI�HE]��WTIPISXLIQ
EREPSKW�MR�;IWXGEZI�EVI�KVS[MRK�RIEV�S\]KIR�MWSXSTMG�IUYMPMFVMYQ�[MXL�XLIMV�HVMT�[EXIVW��*IRK�IX�EP��
������8LI�RIEV�IUYMPMFVMYQVIPEXMSRWLMT��FEWIH�SR�/MQ�ERH�3དྷ2IMP��������'STPIR�������ERH�8VIQEMRI�IX�EP��
�����FIX[IIR�XLI�GEPGMXI�ERH�[EXIVW�LEW�QSXMZEXIH�YW�XS�ETTP]�XLI�>EEVYV�IX�EP���������GPYQTIH�MWSXSTI�FYPO
WSPYXMSR�XLIVQSQIXIV�GEPMFVEXMSR�XS�KPEWW�WYFWXVEXI�GEPGMXI�MR�XLI�GEZI��8LMW�XIGLRMUYI�GER�TVSZMHI�EFWSPYXI
XIQTIVEXYVIW�MRHITIRHIRX�SJ�HVMT�[EXIV�S\]KIR�MWSXSTI�GSQTSWMXMSR��FYX�MW�WIRWMXMZI�XS�OMRIXMG�MWSXSTI
IJJIGXW��SJXIR�WMKRMJMGERXP]�SZIVIWXMQEXMRK�KVS[XL�XIQTIVEXYVIW�SJ�WTIPISXLIQW��;LIR�XLMWXLIVQSQIXIV�[EW
ETTPMIH�XS�GEPGMXI�GSPPIGXIH�JVSQ�RIEV�XLI�WYFWXVEXI�GIRXIVW�[LIVI�XLI�TPEXIW�[IVI�MQTEGXIH�F]�HVMT�[EXIV��MX
SZIVIWXMQEXIH�QIEWYVIH�XIQTIVEXYVIW�F]�����t����s'���WLS[MRK�QSHIVEXI�/-)��;LIR�ETTPMIH�XS�GEPGMXI�JVSQ
WYFWXVEXI�IHKIW��MX�SZIVIWXMQEXIH�XIQTIVEXYVIW�F]������t����s'��WLS[MRK�/-)�MRGVIEWMRK�E[E]�JVSQ�XLI�GIRXIV
SJ�XLI�HVMT��1IEWYVIH�EZIVEKI�XIQTIVEXYVIW�MR�XLI�GEZI�VERKIH�WIEWSREPP]�FIX[IIR���ERH���s'��ERH�HEMP]
XIQTIVEXYVIW�ZEV]�WMKRMJMGERXP]��%X�;IWXGEZI��GEPGMXI�KVS[XL�VEXIW�MRGVIEWI�[MXL�XIQTIVEXYVI��ERH�XLI
GEPGMXI�QE]�XLIVIJSVI�TVIJIVIRXMEPP]�VIGSVH�[EVQIVXIQTIVEXYVIW��-R�XIQTIVEXI�VIKMSRW��WIEWSREP�XIQTIVEXYVI
VIGSVHW�EVI�PEGOMRK��3YV�VIWYPXW�WYKKIWX�RIEV�IRXVERGI�WTIPISXLIQW�QE]�FI�E�ZEPYEFPI�TVS\]�JSV�WIEWSREP
XIQTIVEXYVIW��FYX�QE]�SZIVIWXMQEXI�QIER�WIEWSREP�XIQTIVEXYVIW�MR�WIEWSREPP]�VIWSPZIH�VIGSVHW�HYI�XS�/-)
ERH�SV�XIQTIVEXYVI�HITIRHIRX�GEPGMXI�KVS[XL�VEXIW�

.H\ZRUGV��7TIPISXLIQ��S\]KIR�MWSXSTIW��GPYQTIH�MWSXSTIW
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6FDOH�XS�WKH�LQIOXHQFH�RI�DHURVROV�RQ�GHHS�FRQYHFWLRQ�GHULYHG�IURP�*R$PD]RQ�&+89$�PHDVXUHPHQW
WR�$PD]RQ�EDVLQ�

6XGLS�&KDNUDERUW\
&KDNUDERUW\��6���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)X��5���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

%PXLSYKL�XLI�IJJIGXW�SJ�EIVSWSP�SR�GPSYHW�ERH�TVIGMTMXEXMSR�LEZI�FIIR�WLS[R�I\XIRWMZIP]��[LIXLIV�[I�GER
HIXIGX�XLIQ�SR�GPMQEXI�ERH�GSRXMRIRXEP�WGEPI��IWTIGMEPP]�SR�GSRZIGXMZI�PMJI�G]GPI��ERH�LS[�GER�[I�MWSPEXI�WYGL
IJJIGX�JVSQ�XLI�MRJPYIRGIW�SJ�QIXISVSPSKMGEP�GSRHMXMSRW��EVI�WXMPP�YRGPIEV��8S�EHHVIWW�XLIWI�GLEPPIRKIW��[I�EVI
EREP]^MRK�FSXL�+S%QE^SR�HEXE�ERH�E�PEVKI�WYMXI�SJ�MRWXERXERISYWP]�GSPPSGEXIH�KISWXEXMSREV]�ERH�TSPEV�SVFMX
WEXIPPMXI�HEXEWIXW�SZIV�%QE^SR��8LI�VIWYPXW�WLS[�GSRWMWXIRX�MRGVIEWIW�SJ�VEMRVEXI��RYQFIV�SJ�GSRZIGXMZI�GSVIW�
ERH�VEHMYW�SJ�XLI�QIWSWGEPI�GSRZIGXMZI�W]WXIQW�EWWSGMEXIH�[MXL�XLI�EIVSWSPW�JSV�VIPEXMZIP]�PS[�ERH�QSHIVEXI
ZIVXMGEP�[MRH�WLIEVW�JSV�ZEVMSYW�PS[IV�XVSTSWTLIVMG�VIPEXMZI�LYQMHMX]�GSRHMXMSRW��3YV�VIWYPXW�EPWS�WYKKIWX�XLEX�
[LMPI�XLI�ZIVXMGEP�[MRH�WLIEV�ERH�PS[IV�XVSTSWTLIVMG�VIPEXMZI�LYQMHMX]�HSQMREXI�XLI�ZEVMEXMSRW�SJ�GSRZIGXMZI
W]WXIQ�VEHMYW�ERH�RYQFIV�SJ�GSRZIGXMZI�GSVIW��IWTIGMEPP]�HYVMRK�XLI�KVS[MRK�ERH�QEXYVI�WXEKI�SJ�XLI
GSRZIGXMZI�W]WXIQW��EIVSWSPW�HSQMREXI�XLI�VIHYGXMSR�SJ�WQEPP�L]HVSQIXISVW��XLI�MRGVIEWI�SJ�PEVKI
L]HVSQIXISVW��ERH�VIHYGXMSR�SJ�GSRZIGXMZI�ERZMPW��IWTIGMEPP]�HYVMRK�XLI�QEXYVI�ERH�HIGE]MRK�TLEWI�SJ�XLI
GSRZIGXMZI�W]WXIQW��8LIWI�VIWYPXW�HIVMZIH�JVSQ�E�PEVKI�WYMXI�SJ�MRHITIRHIRX�QIEWYVIQIRXW�WYTTSVX�XLI
L]TSXLIWMW�XLEX�EIVSWSPW�GER�VIHYGI�WQEPP�L]HVSQIXISVW�ERH�MRGVIEWI�L]HVSQIXISVW��ERH�MRZMKSVEXI�GSRZIGXMZI
W]WXIQW��EW�WLS[R�F]�XLIMV�HSQMRERX�IJJIGX�HYVMRK�XLI�QEXYVI�ERH�HIGE]�TLEWI�SJ�XLI�GSRZIGXMSR��8LI
QIXISVSPSKMGEP�GSRHMXMSRW�HSQMREXI�XLI�WM^I�ERH�RYQFIV�SJ�GSRZIGXMZI�GSVIW�SJ�XLI�GSRZIGXMZI�W]WXIQW�
IWTIGMEPP]�HYVMRK�XLI�KVS[MRK�TLEWI�SJ�XLI�GSRZIGXMSR�;I�EREP]^I�XLI�(3)�%XQSWTLIVMG�6EHMEXMSR
1IEWYVIQIRX�1SFMPI�*EGMPMX]��%1*�+S%QE^SR�ERH�&VE^MP�PIH�',9:%�JMIPH�GEQTEMKR�HEXE�XS�IZEPYEXI
XLIWI�VIWYPXW�JVSQ�WEXIPPMXI�HEXE��1YPXMTPI�VIKVIWWMSR�EREP]WMW�SJ�XLI�+S%QE^SR�HEXE�KIRIVEPP]�WYKKIWX�XLEX
EIVSWSPW�LEZI�E�GSQTEVEFPI�MRJPYIRGI�SR�GPSYH�MGI�XS�XLSWI�SJ�XLI�PS[IV�XVSTSWTLIVMG�VIPEXMZI�LYQMHMX]�ERH
ZIVXMGEP�[MRH�WLIEV�[LIR�XLI�GSRZIGXMSRW�EVI�MR�HIZIPSTMRK�SV�WXIEH]�WXEKIW�MR�XIVQW�SJ�GSRZIGXMZI�XST
LIMKLX��8LI�MRJPYIRGIW�EPWS�HITIRH�SR�XLI�TPERIXEV]�FSYRHEV]�PE]IV�LIMKLX��;I�[MPP�EPWS�VITSVX�SYV�GSQTEVMWSR
SJ�XLI�MRJPYIRGI�SJ�EIVSWSPW�SR�HIIT�GSRZIGXMSR�XS�XLSWI�SR�GSRZIGXMZI�GSRKIWXYW�ERH�WLEPPS[�GPSYHW�
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'LVLQWHJUDWR5��DQ�XSFRPLQJ�SDFNDJH�IRU�HYDOXDWLQJ�SK\ORJHQHWLF�WUHHV�ZKLOH�DFFRXQWLQJ�IRU
FRUUHODWLRQ�EHWZHHQ�FKDUDFWHU�VWDWHV

:LOOLDP�*HOQDZ
*HOQDZ��:���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

!����TX������������3RI�SJ�XLI�EWWYQTXMSRW�SJ�TL]PSKIRIXMG�EREP]WMW�MW�XLEX�EPP�SJ�XLI�GLEVEGXIVW�FIMRK�EWWIWWIH
IZSPZI�MRHITIRHIRXP]�SJ�SRI�ERSXLIV���,S[IZIV��QSVTLSPSKMGEP�GLEVEGXIVW�QE]�FI�PMROIH�HYI�XS�E�WLEVIH
HIZIPSTQIRXEP�SV�ITMKIRIXMG�TVSGIWW��SV�FIGEYWI�WXEXIW�EVI�WIPIGXIH�XSKIXLIV�FIGEYWI�SJ�WLEVIH�JYRGXMSREP�SV
IGSPSKMGEP�TVIWWYVIW���8LI�MRXIVHITIRHIRGI�SJ�GLEVEGXIVW�MW�VIJIVVIH�XS�EW�QSVTLSPSKMGEP�MRXIKVEXMSR�ERH�LEW
FIIR�XLI�FEWMW�JSV�QER]�EVKYQIRXW�EKEMRWX�YWMRK�QSVTLSPSK]�XS�GSRWXVYGX�TL]PSKIRIXMG�L]TSXLIWIW���
1SVTLSPSKMGEP�MRXIKVEXMSR�HMQMRMWLIW�XLI�VIPMEFMPMX]�SJ�TL]PSKIRIXMG�EREP]WIW�FIGEYWI�MX�HVE[W�WYTTSVX�JSV
TL]PSKIRIXMG�L]TSXLIWIW�JVSQ�HMJJIVIRX�GLEVEGXIVW�SYX�SJ�TVSTSVXMSR�XS�XLI�MRJSVQEXMSR�XLEX�XLI]�EGXYEPP]
GEVV]���8LI�QSWX�GSQQSR�QIXLSH�YWIH�XS�VIQSZI�XLI�IJJIGX�SJ�QSVTLSPSKMGEP�MRXIKVEXMSR�LEW�FIIR�JSV�XLI
MRZIWXMKEXSV�XS�MHIRXMJ]�E�WYMXI�SJ�GSVVIPEXIH�GLEVEGXIV�GLERKIW��YWYEPP]�EWWSGMEXIH�[MXL�E�TEVXMGYPEV�IGSQSVTL�
ERH�XLIR�HS[R�[IMKLX�SV�HIPIXI�XLSWI�GLEVEGXIVW�XS�VIHYGI�XLIMV�GSPPIGXMZI�GSRXVMFYXMSR�XS�XVII�PIRKXL��
(MWMRXIKVEXS6�MW�ER�6�TEGOEKI�XLEX�-�HIZIPSTIH�XS�IZEPYEXI��EQSRK�SXLIV�XLMRKW��XLI�PMOIPMLSSH�SJ�E
TL]PSKIRIXMG�XVII�XSTSPSK]�KMZIR�E�&VS[RMER�QSXMSR�QSHIP�SJ�IZSPYXMSR���;LEX�WIXW�(MWMRXIKVEXS6�ETEVX�JVSQ
SXLIV�TVSKVEQW�MW�XLEX�MX�EPWS�YWIW�XLI�XVII�WXVYGXYVI�ERH�XLI�HMWXVMFYXMSR�SJ�GLEVEGXIV�WXEXIW�XS�GVIEXI�E�QSHIP
SJ�GSVVIPEXMSRW�FIX[IIR�GLEVEGXIVW��[LMGL�MX�XLIR�YWIW�XS�XVERWJSVQ�XLI�SVMKMREP�HEXE�XS�XLI�I\TIGXIH�WIX�SJ
WXEXIW�MJ�XLIVI�[EW�RS�GSVVIPEXMSR�FIX[IIR�GLEVEGXIVW���8LI�PMOIPMLSSH�SJ�XLI�XVII�MW�XLIR�IZEPYEXIH�YWMRK�XLI
XVERWJSVQIH�HEXE���(MWMRXIKVEXS6�MW�E�WXIT�JSV[EVH�JSV�XLI�TL]PSKIRIXMG�EREP]WMW�SJ�QSVTLSPSKMGEP�HEXE
FIGEYWI�MX�EGGSYRXW�JSV�QSVTLSPSKMGEP�MRXIKVEXMSR�MR�ER�SFNIGXMZI�[E]�XLEX�HMQMRMWLIW�XLI�VMWO�SJ�MRXVSHYGIH
JSV�MRZIWXMKEXSV�FMEW�

.H\ZRUGV��6�TEGOEKI��TL]PSKIRIXMGW��QIXLSHW
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7KH�:HWWDELOLW\�RI�&DSURFN�E\�&2��DQG�,WV�,PSDFW�RQ�*HRORJLF�&2��6HTXHVWUDWLRQ

(ULF�*XLOWLQDQ
*XLOWLQDQ��(���-DFNVRQ�6FKRRO�RI�*HRVFLHQFH��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ�7;
&DUGHQDV��0���-DFNVRQ�6FKRRO�RI�*HRVFLHQFH��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ�7;
(VSLQR]D��1���'HSDUWPHQW�RI�3HWUROHXP�(QJLQHHULQJ��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ�7;

8LI�KISPSKMG�WIUYIWXVEXMSR�SJ�'3��MW�[MHIP]�GSRWMHIVIH�EW�E�TSXIRXMEP�WSPYXMSR�JSV�HIGVIEWMRK�ERXLVSTSKIRMG
EXQSWTLIVMG�'3��IQMWWMSRW���;IXXEFMPMX]�SJ�JPYMHW�[MXLMR�VIWIVZSMV�QEXIVMEPW�MW�E�GVMXMGEP�JEGXSV�MR�HIXIVQMRMRK
XLI�IJJMGMIRG]�SJ�WXVYGXYVEP�ERH�VIWMHYEP�XVETTMRK��X[S�QENSV�QIGLERMWQW�SJ�KISPSKMG�WIUYIWXVEXMSR��
-RHMZMHYEP�VIWIVZSMV�QMRIVEPW�EVI�SJXIR�XEVKIXIH�JSV�[IXXEFMPMX]�WXYHMIW���'YVVIRX�TVEGXMGI�ETTPMIW�XLIWI�VIWYPXW�
VIGSVHIH�YRHIV�PEFSVEXSV]�GSRHMXMSRW��XS�MR#WMXY�VIWIVZSMV�VSGO��LS[IZIV�XLI�[MHI�ZEVMIX]�SJ�QIEWYVIH�GSRXEGX
ERKPIW�VITSVXIH�MR�XLI�PMXIVEXYVI�GEPPW�XLMW�TVEGXMGI�MRXS�UYIWXMSR��
�
8S�EHHVIWW�XLIWI�MWWYIW�ERH�XS�WXYH]�XLI�[IXXEFMPMX]�SJ�WLEPI�GETVSGO��VIWIHMQIRXEXMSR�XIGLRMUYIW�EVI
IQTPS]IH����8LIWI�XIGLRMUYIW�EPPS[�JSV�XLI�GVIEXMSR�SJ�W]RXLIXMG�WLEPIW�[MXL�GSRXVSPPIH��LSQSKIRISYW
QMRIVEPSKMIW���-R�EHHMXMSR��XLI�W]WXIQEXMG�ZEVMEXMSR�SJ�XLI�QMRIVEPSK]�EPPS[W�JSV�XLI�GLEVEGXIVM^EXMSR�SJ�WLEPI
[IXXEFMPMX]�EW�E�JYRGXMSR�SJ�QMRIVEPSKMGEP�GSQTSWMXMSR���%�RSZIP�HIWMKR�LEW�FIIR�HIZIPSTIH�ERH�YWIH�XS
GSRHYGX�[IXXEFMPMX]�I\TIVMQIRXW�EX�VIWIVZSMV�GSRHMXMSRW�YWMRK�LMKL�VIWSPYXMSR�<�VE]�GSQTYXIV�XSQSKVETL]��
9WMRK�XLMW�XIGLRMUYI�XLI�[IXXEFMPMX]�SJ�VIWIHMQIRXIH�WLEPIW�ERH�REXYVEP�WLEPIW�EVI�GSQTEVIH�EX�HMJJIVIRX
VIWIVZSMV�GSRHMXMSRW���2I\X��0EXXMGI�&SPX^QERR�QSHIPPMRK�QIXLSHW�EVI�YWIH�XS�WMQYPEXI�GETMPPEV]�IRXV]
TVIWWYVI�MRXS�E�WLEPI�GETMPPEV]���%HLIWMSR�TEVEQIXIVW�EPSRK�XLI�[EPP�EVI�XYRIH�XS�XLI�VIWYPXW�SJ�XLI�W]RXLIXMG
WLEPIW�ERH�LIXIVSKIRIMX]�MW�MRGSVTSVEXIH�XS�IWXMQEXI�XLI�GETMPPEV]�IRXV]�TVIWWYVI�MRXS�E�REXYVEP�WLEPI��
9RHIVWXERHMRK�XLI�QMRIVEPSKMGEP�GSQTSRIRXW�SJ�WLEPI�[IXXMRK�EPPS[W�JSV�XLI�TVIHMGXMSR�SJ�GETMPPEV]�IRXV]
TVIWWYVI�FEWIH�SR�WLEPI�QMRIVEPSK]�[LMGL�GER�FI�YWIH�XS�LIPT�WIPIGX�WIGYVI�'3��WXSVEKI�WMXIW�

.H\ZRUGV��'3��WIUYIWXVEXMSR��[IXXEFMPMX]
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8VLQJ�VRODU�LQGXFHG�IOXRUHVFHQFH�PHDVXUHPHQWV�IURP�WKH�VSDFH�WR�HVWLPDWH�JOREDO�DQG�WLPH�UHVROYHG
ODQG�SKRWRV\QWKHVLV�DQG�WR�PRQLWRU�GURXJKWV�LQ�WKH�8QLWHG�6WDWHV

0DU\LD�+DOXERN
+DOXERN��0���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

3YV�EFMPMX]�XS�YRHIVWXERH�LS[�KPSFEP�ZIKIXEXMSR�YTXEOIW�XLI�EXQSWTLIVMG�'3��MW�GVYGMEP�JSV�GPSWMRK�XLI�)EVXLདྷW
GEVFSR�FYHKIX�ERH�TVIHMGXMRK�JIIHFEGOW�YRHIV�E�GLERKMRK�GPMQEXI��FYX�XLMW�YRHIVWXERHMRK�LEW�FIIR�TSSV
TVMQEVMP]�HYI�XS�PMQMXIH�SFWIVZEXMSRW�ERH�EREP]WIW��,MWXSVMGEPP]��WEXIPPMXI�SFWIVZEXMSRW�LEZI�FIIR�JSGYWIH�SR
VIJPIGXERGI�EX�HMJJIVIRX�[EZIPIRKXLW��JVSQ�[LMGL�ZIKIXEXMSR�WXVYGXYVI�ERH�TSXIRXMEP�TLSXSW]RXLIWMW�GER�FI
MRJIVVIH��6IGIRXP]��WEXIPPMXI�WSPEV�MRHYGIH�GLPSVSTL]PP�JPYSVIWGIRGI��7-*�VIXVMIZEPW�LEZI�FIGSQI�EZEMPEFPI
YWMRK�E�XIGLRMUYI�[LMGL�TVIZMSYWP]�[EW�GSRWMHIVIH�RSX�TSWWMFPI��REQIP]��MR�JMPPMRK�SJ�WSPEV�EFWSVTXMSR�PMRIW�
8LYW��WEXIPPMXI�SFWIVZEXMSRW�RS[�TVSZMHI�E�LMKLP]�GVIHMFPI�STTSVXYRMX]�XS�YWI�7-*�EW�E�HMVIGX�TVSFI�MRXS
TLSXSW]RXLIWMW�JSV�FIXXIV�YRHIVWXERHMRK�ERH�VIWSPZMRK�XLI�XIVVIWXVMEP�GEVFSR�G]GPI�TVSGIWWIW�SZIV�QYGL�PEVKIV
EVIEW�ERH�PSRKIV�TIVMSHW�SJ�XMQI�

;LIR�E�TPERX�EFWSVFW�IRIVK]�JVSQ�XLI�WYR��XLIVI�EVI�X[S�QEMR�[E]W�SJ�LS[�XLMW�IRIVK]�GER�FI�YWIH��%�TPERX
YWIW�QSWX�SJ�XLI�IRIVK]�XS�KVS[�ZME�TLSXSW]RXLIWMW�ERH�HMWWMTEXIW�YRYWIH�IRIVK]�EW�LIEX��-R�EHHMXMSR��EFSYX
���	�SJ�WSPEV�IRIVK]�GETXYVIH�F]�TPERXW�MW�VI�IQMXXIH�F]�GLPSVSTL]PP�QSPIGYPIW�EW�JPYSVIWGIRGI��8LYW��7-*�MW
IWWIRXMEPP]�E�HMWXMRGX�དKPS[དྷ�EX�[EZIPIRKXLW�SJ�ᄮ���ཌ����RQ�XLEX�MW�UYMXI�WTIGMJMG�XS�KVIIR�TPERXW�

%W�WYGL��7-*�MW�ER�I\GIPPIRX�TVS\]�JSV�XLI�TLSXSW]RXLIWMW�TVSGIWW�[LMGL�MW�SJ�TEVEQSYRX�MQTSVXERGI�XS�XLI
)EVXLདྷW�GEVFSR��[EXIV�ERH�IRIVK]�G]GPIW��-X�[EW�EPWS�HIQSRWXVEXIH�XLEX�7-*�QE]�HIXIGX�XLI�HIZIPSTQIRX�SJ
WXVIWW�MR�ZIKIXEXMSR�FIJSVI�XVEHMXMSREP�VIJPIGXERGI�FEWIH�ZIKIXEXMSR�MRHMGIW��:-W�FIGSQI�GETEFPI�SJ�GETXYVMRK
MX��,IRGI��WSPEV�MRHYGIH�GLPSVSTL]PP�JPYSVIWGIRGI�QMKLX�FI�E�YWIJYP�XSSP�JSV�IEVP]�MHIRXMJMGEXMSR�SJ
TL]WMSPSKMGEP�IJJIGXW�SJ�HVSYKLX�SR�ZIKIXEXMSR�ERH�WIVZI�JSV�HVSYKLX�QSRMXSVMRK�TYVTSWIW�

8LMW�WXYH]�MRXIRHW�XS�MRZIWXMKEXI�LS[�KPSFEP�TLSXSW]RXLIWMW�IWXMQEXIW�GER�FI�MQTVSZIH�[MXL�XLI�YWI�SJ�7-*�ERH
LS[�YWIJYP�7-*�ERH�7-*�FEWIH�KVSWW�TVMQEV]�TVSHYGXMSR��+44��SV�KVSWW�TLSXSW]RXLIWMW�GER�FI�MR�GETXYVMRK
HVSYKLX�SRWIX��XMQI�XS�TIEO�ERH�HIQMWI��;I�LEZI�VIGIMZIH�RI[�+44�IWXMQEXIW�SZIV�XLI�GSRXMKYSYW�97%
FEWIH�SR�QYPXMTPI�PMRIEV�VIKVIWWMSR�EREP]WMW�SJ�7-*��[LMGL�[EW�TVIZMSYWP]�WLS[R�XS�LEZI�FIXXIV�TVIHMGXMZI�WOMPP
XLER�:-W�ERH�IZIR�WSQI�GEVFSR�QSHIPW��ERH�SXLIV�TEVEQIXIVW�MRJPYIRGMRK�+44�WYGL�EW�TVIGMTMXEXMSR�ERH�WSMP
QSMWXYVI��8LI�VIWYPXW�[IVI�XLIR�GSQTEVIH�XS�EPVIEH]�I\MWXMRK�+44�HEXE�JVSQ�WEXIPPMXI�ERH�KVSYRH�FEWIH
SFWIVZEXMSRW�ERH�[IVI�JSYRH�XS�FI�MR�EGGSVHERGI�[MXL�XLIQ��8LYW��[I�GER�TSXIRXMEPP]�YWI�XLMW�WMQTPI�ERH
GSQTYXEXMSREPP]�IJJMGMIRX�QIXLSH�FEWIH�SR�HIVMZIH�PMRIEV�IUYEXMSRW�PMROMRK�7-*��TVIGMTMXEXMSR��WSMP�QSMWXYVI
ERH�TSXIRXMEPP]�SXLIV�TEVEQIXIVW�XS�+44��[MXL�XLI�EMQ�SJ�TVSZMHMRK�E�RI[�HEXEWIX�SJ�KPSFEP�XMQI�VIWSPZIH
+44�

%W�JSV�YWMRK�7-*�JSV�HVSYKLX�QSRMXSVMRK��TVIPMQMREV]�VIWYPXW�MRHMGEXI�XLEX�SR�QSRXLP]�WGEPI�7-*��7-*�FEWIH
+44�ERH�TVIGMTMXEXMSR�ERSQEP]�EW�[IPP�EW�4EPQIV�(VSYKLX�7IZIVMX]�-RHI\�ZEPYIW�EPP�WLS[�E�WMKRMJMGERX
HS[R[EVH�XVIRH��8LI�JYVXLIV�VIWIEVGL�[MPP�FI�WLMJXIH�XS�JMRIV�XIQTSVEP�WGEPI�XS�VIZIEP�XLI�HVSYKLX�SRWIX�
IZSPYXMSR��ERH�VIGSZIV]��8LI�VIWYPXW�SJ�XLMW�WXYH]�QE]�LEZI�MQTPMGEXMSRW�JSV�HVSYKLX�QEREKIQIRX�SZIV�XLI
97%�ERH�KPSFEPP]�

.H\ZRUGV��WSPEV�MRHYGIH�GLPSVSTL]PP�JPYSVIWGIRGI��KVSWW�TVMQEV]�TVSHYGXMSR��HVSYKLX�QSRMXSVMRK�
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,PSURYLQJ�WKH�5DGLDQFH�$VVLPLODWLRQ�3HUIRUPDQFH�LQ�(VWLPDWLQJ�6QRZ�:DWHU�6WRUDJH�$FURVV�6QRZ
DQG�/DQG�&RYHU�7\SHV�LQ�1RUWK�$PHULFD

<RQJKZDQ�.ZRQ
.ZRQ��<���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
<DQJ��=���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
7RXUH��$���+\GURORJLFDO�6FLHQFHV�ODERUDWRU\��&RGH������1$6$�*6)&��*UHHQEHOW��0'��8QLYHUVLWLHV�6SDFH
5HVHDUFK�$VVRFLDWLRQ��865$���&ROXPELD��0'
+RDU��7���7KH�1DWLRQDO�&HQWHU�IRU�$WPRVSKHULF�5HVHDUFK��%RXOGHU��&RORUDGR
=KDR��/���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
5RGHOO��0���+\GURORJLFDO�6FLHQFHV�ODERUDWRU\��&RGH������1$6$�*6)&��*UHHQEHOW��0'

(EXE�EWWMQMPEXMSR�SJ�QMGVS[EZI�FVMKLXRIWW�XIQTIVEXYVI��?MA8C?�MA&�SFWIVZEXMSRW��M�I���VEHMERGI�EWWMQMPEXMSR
�6%�LEW�FIIR�TVSZIR�XS�MQTVSZI�WRS[TEGO�GLEVEGXIVM^EXMSR�EX�VIPEXMZIP]�WQEPP�WTEXMEP�WGEPIW��,S[IZIV�
KPSFEP�GPMQEXI�ERH�[EXIV�G]GPI�WXYHMIW�VIUYMVI�PEVKI�WGEPI�WRS[�HEXEWIXW�ERH�LIRGI�E�PEVKI�WGEPI�6%�VIWIEVGL�
[LMGL�HIQERHW�E�GSRWMHIVEFPI�EQSYRX�SJ�JYVXLIV�IJJSVXW��3YV�SFNIGXMZI�MR�XLMW�WXYH]�MW�XS�MQTVSZI�XLI
GSRXMRIRXEP�WGEPI�6%�TIVJSVQERGI�MR�IWXMQEXMRK�WRS[�[EXIV�WXSVEKI�JSV�ZEVMSYW�WRS[�GPEWWIW�ERH�PERH�GSZIV
X]TIW��3YV�6%�W]WXIQ�MW�GSQTVMWIH�SJ�XLI�'SQQYRMX]�0ERH�1SHIP�ZIVWMSR����'01���XLI�(EXE�%WWMQMPEXMSR
6IWIEVGL�8IWXFIH��(%68��ERH�X[S�WRS[TEGO�VEHMEXMZI�XVERWJIV�QSHIPW��681W��M�I���XLI�(IRWI�1IHME
6EHMEXMZI�8VERWJIVཌ1YPXM�0E]IVW�QSHIP��(168�10�ERH�XLI�1MGVS[EZI�)QMWWMSR�1SHIP�JSV�0E]IVIH
7RS[TEGOW��1)107��:IVXMGEPP]�TSPEVM^IH������ERH������+,^�?MA8C?�MA&�JVSQ�XLI�%HZERGIH�1MGVS[EZI
7GERRMRK�6EHMSQIXIVཌ)EVXL�3FWIVZMRK�7]WXIQ��%176�)�MW�EWWMQMPEXIH�MRXS�XLI�6%�W]WXIQ�YWMRK�XLI
IRWIQFPI�EHNYWXQIRX�/EPQER�JMPXIV��)%/*��8LI�VIWYPXW�SJ�WRS[�HITXL�IWXMQEXMSR�SZIV�2SVXL�%QIVMGE�EVI
IZEPYEXIH�JSV�WM\�WRS[�GPEWWIW��M�I���XYRHVE��XEMKE��QEVMXMQI��ITLIQIVEP��TVEMVMI��ERH�EPTMRI�ERH�JMZI�PERH�GSZIV
X]TIW��M�I���FEVI�WSMP��JSVIWX��WLVYF��KVEWW��ERH�GVST�YWMRK�XLI�'EREHMER�1IXISVSPSKMGEP�'IRXVI��'1'�HEMP]
WRS[�HITXL�HEXE��8LI�YWI�SJ�HMJJIVIRX�681W�JSV�WRS[TEGO�?MA8C?�MA&�MR�XLI�GSYTPIH�6%�W]WXIQ�WLS[W
HMJJIVIRX�TIVJSVQERGI�MR�IWXMQEXMRK�WRS[�HITXL�JSV�HMJJIVIRX�WRS[�GPEWWIW�ERH�PERH�GSZIVW��(168�10�ERH
1)107�I\LMFMXW�FIXXIV�TIVJSVQERGI�JSV�XYRHVE�ERH�XEMKE�WRS[�GPEWWIW��VIWTIGXMZIP]��6IKEVHPIWW�SJ�XLI
WRS[TEGO�681W��XLI�6%�TIVJSVQERGI�MW�HIKVEHIH�JSV�ZIKIXEXIH�EVIEW��MR�TEVXMGYPEV�JSV�JSVIWX�ERH�GVST�PERH
GSZIVW��8LMW�QE]�FI�EXXVMFYXIH�XS�XLI�YWI�SJ�E�WMQTPI�IQTMVMGEP�IUYEXMSR�XS�IWXMQEXI�XLI�ZIKIXEXMSR�IJJIGX�SR
?MA8C?�MA&�EX�XLI�XST�SJ�XLI�EXQSWTLIVI��8S�IRLERGI�XLI�TIVJSVQERGI�SJ�XLI�6%�W]WXIQ�JSV�ZIKIXEXIH�EVIEW�
WIZIVEP�HMJJIVIRX�ZIKIXEXMSR�681W�EVI�XIWXIH�

.H\ZRUGV��7RS[�[EXIV�WXSVEKI��6EHMERGI�EWWMQMPEXMSR��&VMKLXRIWW�XIQTIVEXYVI��'SQQYRMX]�0ERH�1SHIP�
6EHMEXMZI�XVERWJIV�QSHIP��(EXE�%WWMQMPEXMSR�6IWIEVGL�8IWXFIH
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7KH�UROH�RI�1RUWKHUQ�+HPLVSKHUH�VQRZ�GDWD�DVVLPLODWLRQ�LQ�VHDVRQDO�SUHGLFWLRQV�RI�VXUIDFH�DLU
WHPSHUDWXUH

3HLURQJ�/LQ
/LQ��3���87�$XVWLQ
:HL��-���87�$XVWLQ
=KDQJ��<���87�$XVWLQ��1RZ�DW�8��:DVKLQJWRQ�
<DQJ��=���87�$XVWLQ

0ERH�MRMXMEPM^EXMSRW��M�I���WRS[��WSMP�QSMWXYVI��PIEJ�EVIE�MRHI\�LEZI�FIIR�VIGSKRM^IH�EW�MQTSVXERX�WSYVGIW�SJ
WIEWSREP�GPMQEXI�TVIHMGXEFMPMX]�FIWMHIW�SGIER�ERH�EXQSWTLIVI�MRMXMEPM^EXMSRW��,S[IZIV��WXYHMIW�JSGYWMRK�SR
EWWIWWMRK�LS[�PERH�HEXE�EWWMQMPEXMSR��(%�GSRXVMFYXIW�XS�WIEWSREP�JSVIGEWX�WOMPPW�EVI�WXMPP�PEGOMRK�HYI�XS�XLI
PMQMXIH�RYQFIV�SJ�PEVKI�WGEPI�PERH�(%�WXYHMIW��-R�XLMW�WXYH]��XEOMRK�EHZERXEKI�SJ�XLI�WRS[�SYXTYXW�JVSQ�E
QYPXMZEVMEXI�KPSFEP�PERH�(%�W]WXIQ��M�I���(%68�'01��[I�W]WXIQEXMGEPP]�MRZIWXMKEXIH�XLI�VSPI�SJ�PEVKI�WGEPI
WRS[�(%�MR�MRJPYIRGMRK�WIEWSREP�JSVIGEWXW�SJ�WYVJEGI�EMV�XIQTIVEXYVI��8LVII�WYMXIW�SJ�IRWIQFPI�WIEWSREP
JSVIGEWX�I\TIVMQIRXW�[IVI�TIVJSVQIH�YWMRK�XLI�'SQQYRMX]�)EVXL�7]WXIQ�1SHIP��')71�Z�������MR�[LMGL
XLVII�HMJJIVIRX�WRS[�MRMXMEPM^EXMSR�HEXEWIXW�[IVI�YWIH��8LI]�EVI����'01��WMQYPEXMSR�[MXLSYX�(%�����'01�
WMQYPEXMSR�[MXL�13(-7�WRS[�GSZIV�(%��ERH����'01��WMQYPEXMSR�[MXL�NSMRX�+6%')�ERH�13(-7�WRS[�(%�
)EGL�WYMXI�SJ�XLI�I\TIVMQIRX�WXEVXW�JVSQ�QYPXMTPI�MRMXMEPM^EXMSR�HEXIW�SJ�WIZIR�]IEVW�JVSQ������XS������ERH
LEW�XLVII�QSRXL�PIEH�XMQIW��%PP�I\TIVMQIRXW�YWIH�XLI�WEQI�EXQSWTLIVI�MRMXMEPM^EXMSRW�JVSQ�)6%�-RXIVMQ
�TIVXYVFIH�XS�KIX���IRWIQFPIW�ERH�XLI�WEQI�TVIWGVMFIH�778W��3YV�VIWYPXW�WLS[�XLEX�WRS[�(%�TPE]W�ER
MQTSVXERX�VSPI�MR�WYVJEGI�EMV�XIQTIVEXYVI�TVIHMGXMSRW�MR�VIKMSRW�WYGL�EW�1SRKSPME�4PEXIEY��8MFIXER�4PEXIEY�
7MFIVME��ERH�XLI�6SGO]�1SYRXEMRW��8LI�EREP]WIW�EPWS�EGGSYRX�JSV�QYPXMTPI�PIEH�XMQIW�EW�WRS[�GER�MRJPYIRGI
XLI�EXQSWTLIVI�XLVSYKL�MQQIHMEXI�WRS[�EPFIHS�IJJIGX�ERH�XLVSYKL�HIPE]IH�WRS[�L]HVSPSKMGEP�IJJIGX�EJXIV
WRS[�QIPXW�ERH�[IXW�XLI�WSMP��8LMW�MW�E�JMVWX�WXYH]�XS�UYERXMJ]�XLI�MQTEGXW�SJ�WRS[�MRMXMEPM^EXMSRW�SR�WIEWSREP
JSVIGEWXW�SJ�WYVJEGI�EMV�XIQTIVEXYVI�[MXL�ER�IQTLEWMW�SR�PEVKI�WGEPI�WRS[�(%��8LI�MRWMKLXW�EVI�LIPTJYP�XS
FSXL�PERH�(%�WXYHMIW�EW�[IPP�EW�VIWIEVGL�SR�WIEWSREP�GPMQEXI�JSVIGEWXW�

.H\ZRUGV��WRS[�HEXE�EWWMQMPEXMSR��WIEWSREP�GPMQEXI�TVIHMGXMSR
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'HYHORSPHQW�RI�DQ�HPSLULFDO�PRGHO�IRU�SUHGLFWLQJ�GXVW�DHURVRO�RSWLFDO�GHSWK�XVLQJ�VDWHOOLWH�DQG
UHDQDO\VLV�GDWD

6DJDU�3DUDMXOL
3DUDMXOL��6���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV
<DQJ��/���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV
.RFXUHN��*���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV

?GSPSV!FPEGOA(IWTMXI�XLI�MRGVIEWMRK�EZEMPEFMPMX]�SJ�WEXIPPMXI�ERH�KVSYRH�FEWIH�EIVSWSP�STXMGEP�HITXL��%3(
HEXE��XLIMV�ETTPMGEXMSR�MR�HYWX�QSHIPMRK�MW�PMQMXIH�FIGEYWI�XLIWI�HEXE�HS�RSX�HMJJIVIRXMEXI�PSGEPP]�QSFMPM^IH
HYWX�JVSQ�VIQSXIP]�EHZIGXIH�HYWX�ERH�SXLIV�EIVSWSPW��-R�XLMW�[SVO��[I�I\XVEGX�XLI�PSGEPP]�QSFMPM^IH�HYWX�WMKREP
JVSQ�LMWXSVMGEP�%3(�HEXE�XLVSYKL�E�TVMRGMTEP�GSQTSRIRX�EREP]WMW�SJ�[MRH�ERH�%3(�XMQI�WIVMIW��;I�XLIR
HIZIPST�ER�IQTMVMGEP�VIKVIWWMSR�QSHIP�JSV�TVIHMGXMRK�HYWX�STXMGEP�HITXL��(3(�FEWIH�SR�OI]�IRZMVSRQIRXEP
ZEVMEFPIW�VIPEXIH�XS�(3(��REQIP]�[MRH��WSMP�QSMWXYVI��WSMP�XIQTIVEXYVI��ZIKIXEXMSR��ERH�FSYRHEV]�PE]IV�LIMKLX�
4VMRGMTEP�GSQTSRIRX�EREP]WMW�MW�WLS[R�XS�FI�GETEFPI�SJ�WITEVEXMRK�XLI�HYWX�WMKREP�JVSQ�%3(�HEXE�ERH
TVSHYGMRK�VIGSRWXVYGXIH�(3(�ZEPYIW��8LI�HIZIPSTIH�(3(�VIKVIWWMSR�QSHIP�MW�VSFYWX�XS�VITVIWIRX�XLI
VIGSRWXVYGXIH�(3(�[MXL�SZIVEPP�6�WUYEVIH��617)�SJ�������������-RMXMEP�VIWYPXW�EVI�TVIWIRXIH�YWMRK�SYV
VIGSRWXVYGXIH�(3(�XS�IZEPYEXI�WMQYPEXMSRW�JVSQ�E�KPSFEP�WGEPI�HYWX�QSHIP��?�GSPSVA

.H\ZRUGV��%IVSWSP�3TXMGEP�(ITXL��(YWX
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(YDOXDWLQJ�DQG�,PSURYLQJ�WKH�3HUIRUPDQFH�RI�&RPPRQ�/DQG�0RGHO�8VLQJ�)/8;1(7�'DWD

;LDQJ[LDQJ�=KDQJ
=KDQJ��;���7KH�8QLYHUVLW\�RI�7H[DV�$W�$XVWLQ��$XVWLQ��7;

'SQQSR�0ERH�1SHIP�'S01��GSQFMRIH�XLI�FIWX�JIEXYVIW�SJ�071��&%87��ERH�-%4����LEW�FIIR�[MHIP]
ETTPMIH�ERH�WLS[R�MXW�KSSH�UYEPMX]��,S[IZIV��PERH�WYVJEGI�TVSGIWWIW�EVI�GVYGMEP�JSV�[IEXLIV�ERH�GPMQEXI
QSHIP�MRMXMEPM^EXMSR��LIRGI�MXདྷW�RIGIWWEV]�XS�GSRWXVEMR�PERH�WYVJEGI�QSHIP�TIVJSVQERGIW�YWMRK�SFWIVZEXMSREP
HEXE��-R�SYV�TVIPMQMREV]�[SVO��IHH]�GSZEVMERGI�QIEWYVIQIRXW�JVSQ����*09<2)8�WMXIW�[MXL�SZIV�����WMXI�
]IEVW�[IVI�YWIH�XS�IZEPYEXI�'S01�[LMPI�WMQYPEXMRK�IRIVK]�FEPERGI�JPY\IW�MR�HMJJIVIRX�GPMQEXI�GSRHMXMSRW�ERH
ZIKIXEXMSR�GEXIKSVMIW��%RH�XLI�VIWYPXW�WLS[�'S01�WMQYPEXIW�[IPP�JSV�EPP�JSYV�IRIVK]�JPY\IW��[MXL�WIRWMFPI�LIEX
JPY\�,�FIXXIV�XLER�PEXIRX�LIEX�JPY\�0)��RIX�VEHMEXMSR��6RIX�XLI�FIWX��-R�XIVQW�SJ�HMJJIVIRX�ZIKIXEXMSR
GEXIKSVMIW��'S01�TIVJSVQW�XLI�FIWX�SR�IZIVKVIIR�RIIHPI�PIEJ�JSVIWX�EQSRK�XLI���WIPIGXIH�PERH�GSZIV�X]TIW�
ERH�WLS[W�WMKRMJMGERX�TVMSVMX]�EX�IZIVKVIIR�FVSEHPIEJ�JSVIWX��%PXLSYKL�E�KSSH�EKVIIQIRX�SJ�WMQYPEXMSR�ERH
SFWIVZEXMSR�MW�JSYRH�SR�WIEWSREP�G]GPIW�EX�XLI����WEQTPI�WMXIW��MX�TVSHYGIW�I\XVIQI�FMEW�QSWXP]�EX�WYQQIV
RSSR��FYX�RSX�WLS[W�GSRWMWXIRX�FMEW�EQSRK�HMJJIVIRX�WIEWSRW��8LMW�YRHIVIWXMQEXI�[EW�EWWSGMEXIH�[MXL�XLI
[IEORIWW�MR�WMQYPEXMRK�SJ�WSMP�[EXIV�MR�HV]�WIEWSRW�ERH�MRGSQTPIXI�HIWGVMTXMSR�SJ�TLSXSW]RXLIWMW�EW�[IPP�
XLEXདྷW�[L]�[I�[MPP�JMVWX�JSGYW�SR�MQTPIQIRXMRK�QIWSTL]PP�HMJJYWMSR�MR�'S01�XS�MQTVSZI�XLI�TL]WMGEP�TVSGIWW
SJ�TLSXSW]RXLIWMW�

.H\ZRUGV��'SQQSR�0ERH�1SHIP��)RIVK]�*PY\IW��)ZEPYEXMSR
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7UDQV�GLPHQVLRQDO�6HLVPLF�,QYHUVLRQ

5HHWDP�%LVZDV
%LVZDV��5���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6HQ��0���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

4VI�WXEGO�SV�ERKPI�WXEGO�KEXLIVW�EVI�MRZIVXIH�XS�IWXMQEXI�TWIYHS�PSKW�EX�IZIV]�WYVJEGI�PSGEXMSR�JSV�FYMPHMRK
VIWIVZSMV�QSHIPW��6IGIRXP]�WIZIVEP�QIXLSHW�LEZI�FIIR�TVSTSWIH�XS�MRGVIEWI�XLI�VIWSPYXMSR�SJ�XLI�MRZIVXIH
QSHIPW��%PP�SJ�XLIWI�QIXLSHW��LS[IZIV��VIUYMVI�XLEX�XLI�XSXEP�RYQFIV�SJ�QSHIP�TEVEQIXIVW�FI�JM\IH�E�TVMSVM�
,IVI��[I�MRZIWXMKEXI�ER�EPXIVREXI�ETTVSEGL�MR�[LMGL�[I�EPPS[�XLI�HEXE�XS�GLSSWI�QSHIP�TEVEQIXIVM^EXMSR��-R
SXLIV�[SVHW��MR�EHHMXMSR�XS�XLI�PE]IV�TVSTIVXMIW��XLI�RYQFIV�SJ��PE]IVW�MW�EPWS�XVIEXIH�EW�E�ZEVMEFPI�MR�SYV
JSVQYPEXMSR��7YGL�XVERW�HMQIRWMSREP�MRZIVWI�TVSFPIQW�EVI�KIRIVEPP]�WSPZIH�F]�YWMRK�XLI�6IZIVWMFPI�.YQT
1EVOSZ�'LEMR�1SRXI�'EVPS��6.1'1'��[LMGL�MW�ER�IJJIGXMZI�XSSP�JSV�QSHIP�I\TPSVEXMSR�ERH�YRGIVXEMRX]
UYERXMJMGEXMSR���,IVI�[I�MRXVSHYGI�E�RI[�KVEHMIRX�FEWIH�6.1'1'��GEPPIH�XLI�,EQMPXSRMER�1SRXI�'EVPS�
[LIVI�XLI�QSHIP�TIVXYVFEXMSRW�EVI�KIRIVEXIH�EGGSVHMRK�XS�XLI�FMVXL�HIEXL�ETTVSEGL��1SHIP�YTHEXIW�EVI
GSQTYXIH�YWMRK�KVEHMIRX�MRJSVQEXMSR�ERH�XLI�1IXVSTSPMW�,EWXMRKW�GVMXIVMSR�MW�YWIH�JSV�QSHIP�EGGITXERGI��;I
LEZI�ETTPMIH�XLMW�XIGLRMUYI�XS�TVI�WXEGO��ERKPI�WXEGO�%:%�MRZIVWMSR�JSV�IWXMQEXMRK�EGSYWXMG�ERH�WLIEV
MQTIHERGI�TVSJMPIW��3YV�VIWYPXW�HIQSRWXVEXI�XLEX�6.,1'�GSRZIVKIW�VETMHP]�ERH�GER�FI�E�TVEGXMGEP�XSSP�JSV
MRZIVXMRK�WIMWQMG�HEXE�

.H\ZRUGV��%:3�%:%��VIWSPYXMSR��TVIWXEGO��TSWXWXEGO��MRZIVWMSR
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,1)/8(1&(�2)�63$7,$/�9(/2&,7<�',675,%87,21�21�6(,60,&�,0$*,1*�2)�0,;('
&$5%21$7(�6,/,&,&/$67,&�&/,12)2506��7+(�3(50,$1�6$1�$1'5(6�)250$7,21�
/$67�&+$1&(�&$1<21��10

<DZHQ�+H
+H��<���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHULVW\�RI�7H[DV�DW�$XVWLQ
=HQJ��+���%XUHDX�RI�(FRQRPLF�*HRORJ\��-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHULVW\�RI�7H[DV�DW�$XVWLQ
-DQVRQ��;���%XUHDX�RI�(FRQRPLF�*HRORJ\��-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHULVW\�RI�7H[DV�DW�$XVWLQ
.HUDQV��&���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHULVW\�RI�7H[DV�DW
$XVWLQ

*EGMIW�EZIVEKIH�EGSYWXMG�MQTIHERGI�MW�XLI�QSWX�GSQQSR�MR�JSV[EVH�WXVEXMKVETLMG�ERH�WIMWQMG�QSHIPMRK
[SVOJPS[��-R�E�TVIZMSYW�TETIV��[I�LMKLPMKLXIH�GLEPPIRKIW�XS�EGGYVEXIP]�MRXIVTVIXMRK�KISPSKMG�XMQI�PMRIW�JVSQ
WIMWQMG�QSHIPW�GLEVEGXIVM^IH�F]�MQTIHERGI�QSHIPW�[MXL�LMKL�PEXIVEP�LIXIVSKIRIMX]��,IVIMR��[I�I\XIRH�XLMW
WXYH]�XS�E�WXVSRKP]�TVSKVEHMRK�QM\IH�WMPMGMGPEWXMG�GEVFSREXI�W]WXIQ�JVSQ�XLI�4IVQMER�YTTIV�7ER�%RHVIW
*SVQEXMSR��;I�MPPYWXVEXI�XLI�MQTEGX�SJ�JEGMIW�WTIGMJMG�ZIPSGMX]�EWWMKRQIRXW�XS�XLI�VIWYPXERX�WIMWQMG�QSHIPW�
ERH�XLI�EWWSGMEXIH�GLEPPIRKIW�MR�MRXIVTVIXMRK�FSXL�XMQI�WMKRMJMGERX�LMKL�JVIUYIRG]�G]GPI�FSYRHEVMIW�ERH
HMEGLVSRSYW�PMXLSJEGMIW�FSYRHEVMIW�WITEVEXMRK�XLIWI�^SRIW�SJ�GSRXVEWXMRK�TIXVSTL]WMGEP�TVSTIVXMIW�

;I�ETTPMIH�ER�EPXIVREXMZI�ETTVSEGL��.ERWSR�ERH�*SQIP�������XS�TSTYPEXI�ZIPSGMX]�ZEPYIW�EGVSWW�E�KVMH�SJ
/IRXIV�IX�EP�������དྷW�QSHMJMIH�0''�PMXLSJEGMIW�QSHIP��ERH�XIWXIH�HMJJIVIRX�GSQFMREXMSRW�SJ�ZIPSGMX]
HMWXVMFYXMSR�ERH�GSRXMRYMX]�FEWIH�SR�EREP]WMW�SJ�TIXVSTL]WMGEP�QIEWYVIQIRXW�JVSQ�/IRXIV�IX�EP��������ERH
������%W�E�VIWYPX��IMXLIV�GLERKIW�MR�XLI�ZIPSGMX]�HMWXVMFYXMSR�SV�XLI�ZIPSGMX]�GSRXMRYMX]�GER�QEOI�E�HMJJIVIRGI
MR�WIMWQMG�QSHIPW��ERH�HMJJIVIRX�MRXIVTVIXEXMSRW��8LIVIJSVI��WIMWQMG�MQEKIW�ERH�MRXIVTVIXEXMSR�WXVEXIKMIW�EVI
GPSWIP]�VIPEXIH�XS�GSQTPI\MX]�SJ�PSGEP�KISPSKMG�QSHIPW��XLMW�QEOIW�XLI�TIXVSTL]WMGEP�QIEWYVIQIRXW�IZIR�QSVI
RIGIWWEV]��FIJSVI�FYMPHMRK�E�WIMWQMG�QSHIP�XS�WXYH]�WQEPP�WGEPI�LIXIVSKIRIMX]�
�

.H\ZRUGV��7IMWQMG�QSHIPMRK��7XVEXMKVETL]��-RXIVTVIXEXMSR��-QTIHERGI
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�'�VLPXODWLRQ�RI�VHLVPLF�ZDYH�SURSDJDWLRQ�LQ�IUDFWXUHG�PHGLXP�XVLQJ�DQ�LQWHJUDO�PHWKRG
DFFRPPRGDWLQJ�LUUHJXODU�JHRPHWULHV

+DQ�/LX
/LX��+���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6HQ��0���,QVWLWXWH�IRU�*HRSK\VLFV��-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6SLNHV��.���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

*VEGXYVIW�EVI�XLI�QSWX�EFYRHERX�ZMWMFPI�WXVYGXYVEP�JIEXYVIW�MR�XLI�)EVXLདྷW�YTTIV�GVYWX���8LI]�EPWS�WXVSRKP]
MRJPYIRGI�WIMWQMG�[EZI�TVSTEKEXMSR��[LMGL�KMZI�VMWI�XS�JVEGXYVI�MRHYGIH�ERMWSXVST]�ERH�WGEXXIVMRK��4VIGMWI
MHIRXMJMGEXMSR�SJ�JVEGXYVIW�ERH�XLIMV�EWWSGMEXIH�TVSTIVXMIW�JVSQ�WIMWQMG�HEXE�LEW�WMKRMJMGERX�MQTEGX�SR
VIWIVZSMV�QEREKIQIRX�ERH�L]HVSGEVFSR�VIGSZIV]���(�WMQYPEXMSR�MW�RIGIWWEV]�JSV�E�GSQTVILIRWMZI
YRHIVWXERHMRK�SJ�E^MQYXLEP�WIMWQMG�[EZI�TVSTEKEXMSR�EGVSWW�XLI�JVEGXYVIW��;I�QSHIP�WIMWQMG�[EZI
TVSTEKEXMSR�MR�JVEGXYVIH�QIHMYQ�YWMRK�MRXIKVEP�QIXLSH�[MXL�XIXVELIHVEP�KVMH�GIPPW��8LI�MRXIKVEP�ETTVSEGL�MW
HIVMZIH�JVSQ�XLI�JMRMXI�IPIQIRX�ERH�JMRMXI�HMJJIVIRGI�QIXLSHW�MR�LIXIVSKIRISYW�QIHMYQ��-X�MW�JPI\MFPI�MR
QSHIPMRK�MVVIKYPEV�MRXIVJEGI�ERH�WYVJEGI�XSTSKVETL]��-X�EPWS�LEW�PS[�GSQTYXEXMSREP�GSWX�ERH�QIQSV]
VIUYMVIQIRX��[LMGL�MW�IWWIRXMEP�MR��(�WMQYPEXMSR��8LI�JVEGXYVIW�EVI�I\TPMGMXP]�XVIEXIH�EW�HMWTPEGIQIRX
HMWGSRXMRYIH�MRXIVJEGIW�YWMRK�PMRIEV�WPMT�QSHIP��;I�MQTPIQIRXIH�XLI��(�I\TPMGMX�MRXIVJEGI�WGLIQI�SR�ER
MVVIKYPEV�QIWL��%VFMXVEV]�JVEGXYVIW�GER�FI�EGGYVEXIP]�QSHIPIH�MR�XLI�RYQIVMGEP�HMWGVIXM^EXMSR��8LMW�ETTVSEGL
GER�TVSZMHI�HIXEMPIH�[EZI�TVSTEKEXMSR�TLIRSQIRE�VIWYPXMRK�JVSQ�WTEXMEPP]�GSQTPMGEXIH�JVEGXYVIW��(MJJIVIRX
WIMWQMG�WMKREXYVIW�MRHYGIH�F]�ZEVMSYW�JVEGXYVI�PIRKXL��JVEGXYVI�WTEGMRK��ERH�JVEGXYVI�HIRWMX]�EVI�GSQTEVIH�

.H\ZRUGV��WIMWQMG��JVEGXYVI��IPEWXMG��QSHIPMRK
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(IIHFW�RI�&KHPLFDO�(QYLURQPHQW�DQG�5RFN�&RPSRVLWLRQ�RQ�)UDFWXUH�0HFKDQLFV�3URSHUWLHV�RI
5HVHUYRLU�/LWKRORJLHV�LQ�&RQWH[W�RI�&2��6HTXHVWUDWLRQ

-RQDWKDQ�0DMRU
0DMRU��-���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
(LFKKXEO��3���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�GSYTPIH�GLIQMGEP�ERH�QIGLERMGEP�VIWTSRWI�SJ�VIWIVZSMV�ERH�WIEP�VSGOW�XS�MRNIGXMSR�SJ�'3��LEZI�QENSV
MQTPMGEXMSRW�SR�XLI�WLSVX�ERH�PSRK�XIVQ�WIGYVMX]�SJ�WIUYIWXIVIH�GEVFSR��1ER]�GYVVIRX�RYQIVMGEP�QSHIPW
IZEPYEXMRK�FILEZMSV�SJ�VIWIVZSMVW�ERH�WIEPW�HYVMRK�ERH�EJXIV�'3��MRNIGXMSR�MR�XLI�WYFWYVJEGI�GSRWMHIV
GLIQMWXV]�ERH�QIGLERMGW�WITEVEXIP]�ERH�YWI�SRP]�WMQTPI�QIGLERMGEP�WXEFMPMX]�GVMXIVME�[LMPI�MKRSVMRK�XMQI�
HITIRHIRX�JEMPYVI�TEVEQIXIVW��'3��MRNIGXMSR�MVVIZIVWMFP]�EPXIVW�XLI�WYFWYVJEGI�GLIQMGEP�IRZMVSRQIRX�[LMGL
GER�XLIR�EJJIGX�KISQIGLERMGEP�TVSTIVXMIW�SR�E�VERKI�SJ�XMQI�WGEPIW�F]�EPXIVMRK�VSGO�QMRIVEPSK]�ERH�GIQIRXW
XLVSYKL�HMWWSPYXMSR��VIQSFMPM^EXMSR��ERH�TVIGMTMXEXMSR��-X�LEW�EPWS�FIIR�HSGYQIRXIH�XLEX�KISQIGLERMGEP
TEVEQIXIVW�WYGL�EW�JVEGXYVI�XSYKLRIWW��/-'�ERH�WYFGVMXMGEP�MRHI\��7'-�EVI�WIRWMXMZI�XS�GLIQMGEP
IRZMVSRQIRX��(SYFPI�XSVWMSR�JVEGXYVI�QIGLERMGW�XIWXMRK�SJ�VIWIVZSMV�PMXLSPSKMIW�YRHIV�GSRXVSPPIH
IRZMVSRQIRXEP�GSRHMXMSRW�VIPIZERX�XS�'3��WIUYIWXVEXMSR�WLS[�XLEX�GLIQMGEP�IRZMVSRQIRX�GER�QIEWYVEFP]
EJJIGX�/-'�ERH�7'-��8LMW�GSYTPIH�GLIQMGEP�QIGLERMGEP�FILEZMSV�MW�EPWS�MRJPYIRGIH�F]�VSGO�GSQTSWMXMSR�
KVEMRW��EQSYRX�ERH�X]TIW�SJ�GIQIRX��ERH�JEFVMG��*VEGXYVI�QIGLERMGW�XIWXMRK�SJ�XLI�%^XIG�7ERHWXSRI��E�PEVKIP]
WMPMGE�GIQIRXIH��WYFEVOSWI�WERHWXSRI�HIQSRWXVEXI�MX�MW�PIWW�WIRWMXMZI�XS�GLIQMGEP�IRZMVSRQIRX�XLER�)RXVEHE
7ERHWXSRI��E�WMPX]��GPE]�VMGL�WERHWXSRI��8LI�TVIWIRGI�SJ�HI�MSRM^IH�[EXIV�PS[IVW�/-'�F]�ETTVS\MQEXIP]���	
ERH�7'-���	�MR�XLI�%^XIG�7ERHWXSRI�VIPEXMZI�XS�XIWXW�TIVJSVQIH�MR�EMV��[LIVIEW�XLI�)RXVEHE�7ERHWXSRI�WLS[W
VIHYGXMSRW�SR�XLI�SVHIV�SJ���	�ERH���	��VIWTIGXMZIP]��8LIWI�VIWYPXW�MRHMGEXI�XLEX�VSGO�GSQTSWMXMSR�MRJPYIRGIW
XLI�GLIQMGEP�QIGLERMGEP�VIWTSRWI�XS�HIJSVQEXMSR��ERH�XLEX�XLI�VIPEXMZI�GLIQMGEP�VIEGXMZMX]�SJ�XEVKIX�VIWIVZSMVW
WLSYPH�FI�VIGSKRM^IH�MR�GSRXI\X�SJ�'3��WIUYIWXVEXMSR��-R�KIRIVEP��MRIVX�KVEMRW�ERH�GIQIRXW�WYGL�EW�UYEVX^�[MPP
FI�PIWW�WIRWMXMZI�XS�XLI�GLERKMRK�WYFWYVJEGI�IRZMVSRQIRX�XLER�GEVFSREXIW�ERH�GPE]W�

.H\ZRUGV��JVEGXYVI��KISQIGLERMGW��'3��WIUYIWXVEXMSR��GSYTPIH�TVSGIWWIW
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3DWK�,QWHJUDO�'LIIUDFWLRQ�,PDJLQJ

'PLWULL�0HU]OLNLQ
0HU]OLNLQ��'���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)RPHO��6���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

(MJJVEGXMSR�MQEKMRK�EMQW�XS�IQTLEWM^I�WQEPP�WGEPI�WYFWYVJEGI�LIXIVSKIRIMXMIW�WYGL�EW�JEYPXW��TMRGLSYXW�
JVEGXYVI�W[EVQW��GLERRIPW��IXG���ERH��XLIVIJSVI��QMKLX�TPE]�ER�MQTSVXERX�VSPI�MR�YRGSRZIRXMSREP�VIWIVZSMV
GLEVEGXIVM^EXMSR��)\MWXMRK�HMJJVEGXMSR�MQEKMRK�XIGLRMUYIW�EVI�FEWIH�SR�GSRZIRXMSREP�QMKVEXMSR�EPKSVMXLQW�
[LMGL�EVI�RSX�STXMQEP�MR�XIVQW�SJ�WTEXMEP�VIWSPYXMSR��;I�ETTP]�WTEVWI�MRZIVWMSR�ETTVSEGL�XS�MRGVIEWI
HMJJVEGXMSR�MQEKMRK�VIWSPYXMSR�PMQMXW��4EXL�MRXIKVEP�HMJJVEGXMSR�QSHIP�[IMKLXMRK�MW�TIVJSVQIH�XS�MRGVIEWI
MRZIVWMSR�VIWYPX�WXEFMPMX]��:IPSGMX]�QSHIP�FYMPHMRK�MW�TIVJSVQIH�EYXSQEXMGEPP]�ZME�HSYFPI�TEXL�MRXIKVEP
ETTVSEGL��6IWSPYXMSR�ERH�YRGIVXEMRX]�SJ�TVSHYGIH�HMJJVEGXMSR�MQEKIW�EVI�EREP]^IH��7]RXLIXMG�ERH�VIEP�HEXE
I\EQTPIW�MPPYWXVEXI�XLI�IJJMGMIRG]�SJ�XLI�TVSTSWIH�ETTVSEGL�

.H\ZRUGV��(MJJVEGXMSR�-QEKMRK��:IPSGMX]�%REP]WMW��9RGSRZIRXMSREP�6IWIVZSMVW
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0HWKDQH�K\GUDWH�IRUPDWLRQ�LQ�D�VDWXUDWHG��FRDUVH�JUDLQHG�VDPSOH�WKURXJK�WKH�LQGXFWLRQ�RI�D
SURSDJDWLQJ�JDV�IURQW

'\ODQ�0H\HU
0H\HU��'���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��,QVWLWXWH�IRU�*HRSK\VLFV��$XVWLQ��7;
<RX��.���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��,QVWLWXWH�IRU�*HRSK\VLFV��$XVWLQ��7;
%RUJIHOGW��7���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��,QVWLWXWH�IRU�*HRSK\VLFV��$XVWLQ��7;
)OHPLQJV��3���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��,QVWLWXWH�IRU�*HRSK\VLFV��$XVWLQ��7;
'L&DUOR��'���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��3HWUROHXP�DQG�*HRV\VWHPV�(QJLQHHULQJ��$XVWLQ��7;
.QHDIVH\��7���/DZUHQFH�%HUNHOH\�1DWLRQDO�/DERUDWRU\��%HUNHUOH\��&$

;I�KIRIVEXI�QIXLERI�L]HVEXI�MR�XLI�PEFSVEXSV]�MR�E�GSEVWI�KVEMRIH��FVMRI�WEXYVEXIH��ZIVXMGEPP]�SVMIRXIH�WEQTPI
XLVSYKL�KEW�MRNIGXMSR��8LI�WEQTPI��������MRGL�PIRKXL����MRGL�HMEQIXIV��������TSVSWMX]�[EW�MRMXMEPP]
TVIWWYVM^IH�XS�������14E�������TWM��GSSPIH�XS���HIKVII�'IPWMYW��ERH�WEXYVEXIH�[MXL�E���[X	�2E&V�WSPYXMSR��%
W]VMRKI�TYQT�[EW�JMPPIH�[MXL�QIXLERI�KEW�ERH�GSRRIGXIH�XS�XLI�XST�SJ�XLI�WEQTPI�EX�E�GSRWXERX�TVIWWYVI�
%RSXLIV�TYQT�[EW�YWIH�XS�[MXLHVE[�FVMRI�JVSQ�XLI�FEWI�SJ�XLI�WEQTPI�EX�E�GSRWXERX�VEXI��������Q0�QMR�
TYPPMRK�QIXLERI�MRXS�XLI�WEQTPI�ERH�MRMXMEXMRK�L]HVEXI�JSVQEXMSR��&EWIH�SR�QEWW�FEPERGI�GEPGYPEXMSRW��HIVMZIH
JVSQ�XLI�QEWW�SJ�[EXIV�[MXLHVE[R�ERH�XLI�QEWW�SJ�QIXLERI�GSRWYQIH��XLI�FYPO�WEXYVEXMSRW�SJ�[EXIV��L]HVEXI�
ERH�KEW�VIEGLIH�JMREP�ZEPYIW�SJ���������������ERH��������VIWTIGXMZIP]��8LI�GSQTYXIH�XSQSKVETL]��'8�WGERW
GSRJMVQ�E�HS[R[EVH�TVSTEKEXMRK�PS[�HIRWMX]�JVSRX��[LMGL�[I�MRXIVTVIX�EW�XLI�JVSRX�SJ�XLI�VIKMSR�[LIVI
L]HVEXI�MW�JSVQMRK�ERH�JVII�KEW�MW�VITPEGMRK�[MXLHVE[R�[EXIV��%WWYQMRK�XLEX�L]HVEXI�JSVQEXMSR�ERH�KEW
TVIWIRGI�MW�PMQMXIH�XS�XLI�VIKMSR�FILMRH�XLMW�JVSRX�MRGVIEWIW�XLI�L]HVEXI�ERH�KEW�WEXYVEXMSRW�XS�������ERH�������
VIWTIGXMZIP]��%HHMXMSREP�EREP]WMW�SJ�XLI�'8�WGERW�MRHMGEXIW�E�LIXIVSKIRISYW�HMWXVMFYXMSR�SJ�KEW��L]HVEXI��ERH
[EXIV�[MXLMR�XLI�GSVI�ERH�TVSZMHIW�MRWMKLX�MRXS�L]HVEXI�JSVQEXMSR�FILEZMSV�ERH�XLI�XLIVQSH]REQMG�WXEXI�SJ
L]HVEXI�MR�KEW�VMGL��GSEVWI�KVEMRIH�W]WXIQW�

.H\ZRUGV��QIXLERI�L]HVEXI��JPYMH�JPS[��GSQTYXIH�XSQSKVETL]
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6SDWLDO�DQG�7HPSRUDO�&KDUDFWHUL]DWLRQ�RI�0HFKQLFDO�5RFN�3URSHUWLHV�)URP�:HVW�&DLFRV��%:,

$QGUHD�1ROWLQJ
1ROWLQJ��$���7KH�-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��7;
=DKP��&���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��7;
.HUDQV��&���7KH�-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��7;
'RQQLH��%���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��7;

)EVP]�FVMXXPI�HIJSVQEXMSR�MW�E�OI]�GSQTSRIRX�MR�XLI�WXVYGXYVEP��WXVEXMKVETLMG�ERH�HMEKIRIXMG�IZSPYXMSR�SJ�WXIIT�
VMQQIH�GEVFSREXI�TPEXJSVQW�GSQQSR�XS�QER]�QENSV�TIXVSPIYQ�W]WXIQW��I�K���TVI�'EWTMER��7XYEVX�'MX]��ERH
7GSXMER�%FIREOM��8LI�KSEP�SJ�XLMW�WXYH]�MW�XS�KEMR�ER�YRHIVWXERHMRK�SJ�XLI�IEVP]�VIWTSRWI�SJ�GEVFSREXIW�XS
PSEHMRK��HIJSVQEXMSR��ERH�TSXIRXMEP�QEVKMR�GSPPETWI�SV�JEMPYVI�ERH�XS�MRGSVTSVEXI�XLI�ZEVMEFMPMX]�SJ�QIGLERMGEP
TVSTIVXMIW�XLEX�EVI�GVMXMGEP�XS�XLI�IEVP]�HIJSVQEXMSR�TVSGIWW��7EQTPIW�[IVI�GSPPIGXIH�ERH�YRGSRJMRIH
GSQTVIWWMZI�WXVIRKXL��9'7�JMIPH�QIEWYVIQIRXW�[IVI�XEOIR�SR�;IWX�'EMGSW��[LIVI�XLI�IYWXEXMG�LMWXSV]�MW
XMKLXP]�GSRWXVEMRIH��ERH�HIXEMPIH�JEGMIW�WYGGIWWMSRW�ERH�JVEGXYVIW�LEZI�FIIR�QETTIH��/I]�PSGEXMSRW�JSV
WEQTPMRK�ERH�9'7�JMIPH�QIEWYVIQIRXW�SR�;IWX�'EMGSW�[IVI�GLSWIR�FEWIH�YTSR�XLI�I\TSWYVI�SJ�VIIJ�ERH
KVEMRWXSRI�JEGMIW�ERH�XLIMV�VIPEXMSRWLMT�XS�XLI�JSYV�QENSV�KPEGMEP�MRXIVKPEGMEP�WIE�PIZIP�JPYGXYEXMSRW��*EGMIW
WYGGIWWMSRW�MRGPYHI�E�FEWI�XLEX�MW�GLEVEGXIVM^IH�F]�VIIJ�HITSWMXW�EFVYTXP]�XVERWMXMSRMRK�MRXS�KVEMRWXSRI�JEGMIW
�I�K��JSVIWLSVI��YTTIV�WLSVI�JEGI��ISPMERMXI�ERH�MW�SJXIR�GETTIH�F]�ER�I\TSWYVI�WYVJEGI��8LVII�HMJJIVIRX
EREP]WIW�[IVI�GSQTPIXIH�����HIXEMPIH�TIXVSKVETLMG�HIWGVMTXMSRW�SJ�KVEMR�X]TI��XI\XYVI��WSVXMRK��ERH
GIQIRXEXMSR�����4SVSWMX]�ERH�4IVQIEFMPMX]�QIEWYVIQIRXW�[IVI�GSQTPIXIH�SR��བ�HMEQIXIV�TPYKW��ERH���
XVME\MEP�GSQTVIWWMSR�XIWXMRK�XS�EWGIVXEMR�QIGLERMGEP�VSGO�FILEZMSV�SJ�WEQTPIW�ERH�GSQTEVI�EKEMRWX�MR�WMXY
9'7�VIEHMRKW��%�7GLQMHX�LEQQIV�[EW�YWIH�XS�XEOI�����JMIPH�VSGO�LEVHRIWW�QIEWYVIQIRXW�XS�JYVXLIV
GSRWXVEMR�XLI�QIGLERMGEP�FILEZMSV�SJ�JEGMIW�[MXLMR�E�WXVEXMKVETLMG�JVEQI[SVO��8LMR�WIGXMSR�EREP]WMW�ERH
TSVSWMX]�ERH�TIVQIEFMPMX]�HEXE�JVSQ����OE�ERH����OE�ISPMERMXI�SSMH�KVEMRWXSRIW�VIZIEPW�XLEX�GIQIRXEXMSR
MRGVIEWIW�XLVSYKL�XMQI��MRHMGEXMRK�9'7�MW�E�JYRGXMSR�SJ�TSVSWMX]�ERH�EKI��-RMXMEP�XVME\MEP�GSQTVIWWMSR�XIWXMRK
VIZIEPW�E����OE�ISPMERMXI�SSMH�KVEMRWXSRI�LEW�9'7�SJ���14E��WMQMPEV�XS��FYX�WPMKLXP]�PS[IV�XLER�XLI�MR�WMXY�9'7
SJ���14E��6IWYPXW�JVSQ�MR�WMXY�9'7�QIEWYVIQIRXW�MPPYWXVEXI�XLEX�[MXL�MRGVIEWMRK�EKI��SZIVEPP�VSGO�WXVIRKXL
MRGVIEWIW��1IEWYVIQIRXW�GSPPIGXIH�JVSQ�;IWX�'EMGSW�EPWS�HIQSRWXVEXI�XLEX�VSGO�WXVIRKXL�MW�HITIRHIRX�YTSR
TVS\MQMX]�XS�I\TSWYVI�WYVJEGIW��[LIVI�9'7�MRGVIEWIW��8LI�XIQTSVEP�ERH�WTEXMEP�ZEVMEXMSR�MR�9'7�EGVSWW�;IWX
'EMGSW�MPPYWXVEXIW�XLEX�VSGO�WXVIRKXL�SJ�]SYRK�GEVFSREXIW�QYWX�FI�GSRWMHIVIH�[LIR�IZEPYEXMRK�W]RHITSWMXMSREP
HIJSVQEXMSR�SJ�ERGMIRX�WXIIT�VMQQIH�GEVFSREXI�TPEXJSVQW�

.H\ZRUGV��'EVFSREXI�TPEXJSVQ��7]RHITSWMXMSREP�HIJSVQEXMSR��VSGO�TVSTIVXMIW�
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*UHHG\�$QQHDOLQJ�,PSRUWDQFH�6DPSOLQJ�,QYHUVLRQ�0HWKRG��DQ�DSSOLFDWLRQ�RQ�(DJOH�)RUG�)RUPDWLRQ

4L�5HQ
5HQ��4���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV
6HQ��0���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV
6SLNHV��.���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV

7IMWQMG�MRZIVWMSR�MW�XLI�QEXLIQEXMGEP�XIGLRMUYI�XS�IWXMQEXI�XLI�VIWIVZSMV�TVSTIVXMIW��MQTIHERGI�EW�E�JYRGXMSR
SJ�X[S�[E]�XVEZIP�XMQI�SV�HITXL��JVSQ�XLI�SFWIVZIH�WIMWQMG�HEXE��-X�MW�ER�MQTSVXERX�TEVX�SJ�VIWIVZSMV�QSHIPMRK�
*SV�XLI�LMKL�HMQIRWMSR�RSR�PMRIEV�WIMWQMG�MRZIVWMSR�TVSFPIQ��XLIVI�EVI�X[S�X]TIW�SJ�MRZIVWMSR�QIXLSHW�
WXSGLEWXMG�MRJIVIRGI�QIXLSHW�ERH�KPSFEP�STXMQM^EXMSR�QIXLSHW��8LI�WXSGLEWXMG�QIXLSHW��PMOI�MQTSVXERX
WEQTPMRK�QIXLSHW��TVSZMHI�YRFMEWIH�VIWYPXW��LS[IZIV��MR�SVHIV�XS�GSRZIVKI�IJJMGMIRXP]��MX�VIUYMVIW�XLEX�XLI
MRMXMEP�QSHIP�GER�WXEXMWXMGEPP]�VITVIWIRX�VIEP�IEVXL�QSHIP��3R�XLI�SXLIV�LERH��XLI�KPSFEP�STXMQM^EXMSR�QIXLSHW�
PMOI�WMQYPEXIH�ERRIEPMRK�QIXLSHW��GER�TVSZMHI�STXMQM^IH�VIWYPXW�FEWIH�SR�WMQTPI�MRMXMEP�QSHIP��LS[IZIV��XLI
VIWYPXW�QMKLX�FI�FMEWIH�-R�XLMW�[SVO��[I�HIZIPSTIH�E�RI[�MRZIVWMSR�QIXLSHW�REQIH�EW�KVIIH]�ERRIEPMRK
MQTSVXERGI�WEQTPMRK��+%-7��[LMGL�MW�E�GSQFMREXMSR�MHIE�SJ�WXSGLEWXMG�QIXLSHW�ERH�KPSFEP�STXMQM^EXMSR
QIXLSHW��8LMW�QIXLSH�EX�VYRW�QYPXMTPI�MRHITIRHIRX�ZIV]�JEWX�WMQYPEXIH�ERRIEPMRK��:*7%��[LSWI�VIWYPXW�EVI
ETTPMIH�EW�MRMXMEP�QSHIPW�JSV�KVIIH]�MQTSVXERX�WEQTPMRK��+-%�EW�XLI�RI\X�WXIT��*MREPP]�XLI�+-%�VIWYPXW�EVI
[IMKLXIH�EZIVEKI�XS�TVSZMHI�XLI�JMREP�IWXMQEXMSR�SJ�XLI�VIEP�IEVXL�QSHIP��8LMW�RI[�HIZIPSTIH�+%-7�QIXLSH�MW
ETTPMIH�SR�)EKPI�*SVH�*SVQEXMSR��

.H\ZRUGV��WIMWQMG�MRZIVWMSR��WLEPI��VIWIVZSMV�QSHIPMRK
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0XLU�'HOOLQJHU�SDUDPHWHUV�IRU�DQLVRWURSLF�VLJQDWXUHV�DQDO\VLV�LQ�VKDOHV

<DQDGHW�6ULSDQLFK
6ULSDQLFK��<���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)RPHO��6���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6SLNHV��.���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WRYDV��$���1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��1718���1RUZD\

8LI�IJJIGX�SJ�WIMWQMG�ERMWSXVST]�MW�KIRIVEPP]�HIWGVMFIH�ZME�E�WIX�SJ�ERMWSXVSTMG�TEVEQIXIVW�MRWXIEH�SJ�XLI�HMVIGX
WXMJJRIWW�XIRWSV�GSIJMGMIRXW�HYI�XS�XLI�GSRGMWIRIWW�MR�XLI�VIWYPXMRK�I\TVIWWMSRW�ERH�XLIMV�EFMPMXMIW�XS�HIWGVMFI
QIERMRKJYP�UYERXMXMIW�MQTSVXERX�MR�WIMWQMG�HEXE�TVSGIWWMRK��;I�VIZMWMX�SRI�SJ�WYGL�WIX��REQIP]�XLI�1YMV�
(IPPMRKIV�TEVEQIXIVW��ERH�HIQSRWXVEXI�XLIMV�EHZERXEKIW�MR�GLEVEGXIVM^MRK�XLI�IJJIGX�SJ�ERMWSXVST]�SR�WIMWQMG
[EZIW�MR�WLEPIW��;I�IQTLEWM^I�XLEX�XLI�1YMV�(IPPMRKIV�TEVEQIXIVW�LEZI�E�WXVSRK�PMRIEV�VIPEXMSRWLMT�FIX[IIR�E
TEMV�SJ�MXW�QIQFIVW��ERIPMMTXMG�TEVEQIXIVW��[LMGL�KSZIVR�XLI�HIZMEXMSR�SJ�XLI�[EZIJVSRX�JVSQ�ER�IPPMTWI�[LIR
XLI�ZIVXMGEP�SV�LSVM^SRXEP�E\MW�MW�GSRWMHIVIH��8LMW�VIPEXMSRWLMT�MW�SFWIVZIH�JVSQ�PEFSVEXSV]�QIEWYVIQIRXW�SR
QER]�HMJJIVIRX�WLEPI�WEQTPIW�JVSQ�ZEVMSYW�KISKVETLMGEP�PSGEXMSRW�ERH�HITXLW�ERH�MX�TVSZMHIW�E�QIER�XS�VIHYGI
XLI�XSXEP�RYQFIV�SJ�TEVEQIXIVW�JSV�U4�[EZI�EREP]WMW�[LMPI�QEMRXMERMRK�LMKL�EGGYVEG]�MR�XVERWZIVWIP]�MWSXVSTMG
�8-�ERH�SVXLSVLSQFMG�QIHME�JVSQ�JSYV�XS�XLVII�ERH�JVSQ�RMRI�XS�WM\�VIWTIGXMZIP]��-R�XLMW�WXYH]��[I�YWI�FSXL
XLI�&EGOYW��EZIVEKI�ERH�XLI�WIPJ�GSRWMWXIRX�VSGO�TL]WMGW�QSHIPMRK�XS�I\TPEMR�XLMW�PMRIEV�FILEZMSV�MR�E�WMQTPI
QERRIV�

.H\ZRUGV��7IMWQMG�ERMWSXVST]

87



0'4,(���

)+
0'4,(

,PDJLQJ�PLFURVHLVPLF�DQG�GLIIUDFWLRQ�HYHQWV�ZLWK�FURVV�FRUUHODWLRQ�LPDJLQJ�FRQGLWLRQ

-XQ]KH�6XQ
6XQ��-���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
=KX��7���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)RPHO��6���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

4EWWMZI�QMGVSWIMWQMG�IZIRXW�ERH�EGXMZI�HMJJVEGXMSR�IZIRXW�WLEVI�XLI�WMQMPEVMX]�XLEX�WIMWQMG�[EZIW�EVI�MRMXMEXIH
JVSQ�E�WMRKPI�WSYVGI�PSGEXMSR��8LIVIJSVI��XLI�FEGO�TVSTEKEXIH�IZIRXW�WLSYPH�JSGYW�EX�^IVS�XMQI�XLEX
GSVVIWTSRHW�XS�XLI�WXEVX�XMQI�SJ�XLI�VIGSVHIH�IZIRX��9WMRK�XLMW�TVSTIVX]��[I�TVSTSWI�E�RI[�MQEKMRK�GSRHMXMSR
XLEX�E�XVYI�WIMWQMG�WSYVGI�QYWX�GSVVIWTSRH�XS�XLI�PSGEXMSR�[LIVI�EPP�XLI�FEGO[EVH�TVSTEKEXIH�IZIRXW�GSMRGMHI
MR�FSXL�WTEGI�ERH�XMQI��*SV�QMGVSWIMWQMG�MQEKMRK��MRWXIEH�SJ�WMQTP]�WXEGOMRK�XLI�FEGO[EVH�TVSTEKEXIH
WIMWQMG�[EZIJMIPHW��EW�WYKKIWXIH�F]�XMQI�VIZIVWEP�MQEKMRK��[I�GVSWW�GSVVIPEXI�[EZIJMIPHW�FEGO�TVSTEKEXIH
YWMRK�HMJJIVIRX�KVSYTW�SJ�VIGSVH�XS�GSQTYXI�E�LMKL�VIWSPYXMSR�QMGVS�WIMWQMGMX]�QET��8LI�QET�LEW�ER�I\XVE
HMQIRWMSR�SJ�XMQI��MRHMGEXMRK�XLI�WXEVX�XMQIW�SJ�HMJJIVIRX�IZIRXW��*SV�HMJJVEGXMSR�MQEKMRK��[I�MQTVSZI�XLI
VIZIVWI�XMQI�QMKVEXMSR�MQEKMRK�GSRHMXMSR�F]�EPWS�GVSWW�GSVVIPEXMRK�HMJJIVIRX�KVSYTW�SJ�VIGIMZIV�[EZIJMIPHW�
[LMGL�IJJIGXMZIP]�VIQSZIW�GSRZIRXMSREP�MQEKMRK�EVXMJEGXW�ERH�IRLERGIW�VIWSPYXMSR��9WMRK�W]RXLIXMG�QSHIPW�MR
FSXL��(�ERH��(��[I�XIWX�XLI�VSFYWXRIWW�SJ�XLI�TVSTSWIH�QIXLSH�MR�XLI�TVIWIRGI�SJ�ZIPSGMX]�IVVSVW��;I
GSRGPYHI�XLEX�XLI�GVSWW�GSVVIPEXMSR�MQEKMRK�GSRHMXMSR�MW�ER�IJJIGXMZI�[E]�XS�GSRWXVEMR�WSYVGI�PSGEXMSR�ERH
IRLERGI�MQEKI�VIWSPYXMSR�

.H\ZRUGV��QMGVSWIMWQMG��HMJJVEGXMSR��MQEKMRK�GSRHMXMSR
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6LPXOWDQHRXV�,QYHUVLRQ�RI�9HORFLW\�DQG�$WWHQXDWLRQ�0RGHOV�ZLWK�$GDSWLYH�0DWFKLQJ�)LOWHU

=KLJXDQJ�;XH
;XH��=���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
=KX��7���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)RPHO��6���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6XQ��-���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

&IGEYWI�SJ�XLI�GSRZIVWMSR�SJ�IPEWXMG�IRIVK]�MRXS�LIEX��WIMWQMG�[EZIW�EVI�EXXIRYEXIH�ERH�HMWTIVWIH�EW�XLI]
TVSTEKEXI��8LI�EXXIRYEXMSR�IJJIGXW�GER�VIHYGI�XLI�VIWSPYXMSR�SJ�ZIPSGMX]�QSHIPW�SFXEMRIH�JVSQ�[EZIJSVQ
MRZIVWMSR�SV�IZIR�GEYWI�XLI�MRZIVWMSR�XS�TVSHYGI�MRGSVVIGX�VIWYPXW��%XXIRYEXMSR�WLSYPH�FI�XEOIR�MRXS�EGGSYRX�MR
XLI�TVSGIWW�SJ�MRZIVXMRK�JSV�ZIPSGMX]�QSHIP��;I�TVSTSWI�XS�WMQYPXERISYWP]�MRZIVX�JSV�ZIPSGMX]�ERH�EXXIRYEXMSR
QSHIPW��8S�QMXMKEXI�XLI�G]GPI�WOMTTMRK�TVSFPIQ�SJ�[EZIJSVQ�MRZIVWMSR��[I�JMWX�YWI�QMWJMX�JYRGXMSR�FEWIH�SR
EHETXMZI�QEXGLMRK�JMPXIV�XS�FYMPH�E�WXEVXMRK�QSHIP��ERH�XLIR�W[MXGL�XS�YWI�GSRZIRXMSREP�PIEWX�WUYEVIW�QMWJMX
JYRGXMSR�XS�VIJMRI�WQEPP�WGEPI�JIEXYVIW�MR�ZIPSGMX]�ERH�EXXIRYEXMSR�QSHIPW��2YQIVMGEP�I\EQTPIW�ZIVMJMIH�XLI
IJJIGXMZIRIWW�SJ�XLI�TVSTSWIH�QIXLSH�MR�VIGSZIVMRK�XLI�ZIPSGMX]�ERH�EXXIRYEXMSR�QSHIPW�

.H\ZRUGV��;EZIJSVQ�MRZIVWMSR��%XXIRYEXMSR�IJJIGX��']GPI�WOMTTMRK��7MQYPXERISYW�MRZIVWMSR

89



0'4,(���

)+
0'4,(

5HFLSURFLW\�DQG�'RXEOH�3ODQH�:DYH�0LJUDWLRQ

=H\X�=KDR
=KDR��=���,QVWLWXWH�IRU�*HRSK\VLFV
6HQ��0���,QVWLWXWH�IRU�*HRSK\VLFV
6WRIID��3���,QVWLWXWH�IRU�*HRSK\VLFV

%�TPERI�[EZI�HEXEWIX�MW�STXMQEP�MJ�MX�VIGSVHW�WIMWQMG�IRIVK]�JSV�FSXL�TSWMXMZI�ERH�RIKEXMZI�VE]�TEVEQIXIV�
7YGL�STXMQEP�TPERI�[EZI�HEXE�EVI�EWWYQIH�XS�FI�VIUYMVIH�XS�TVSTIVP]�MQTPIQIRX�TPERI�[EZI�QMKVEXMSR
WGLIQIW��WMRGI�ZMI[MRK�ERKPIW�SR�FSXL�WMHIW�SJ�XEVKIXW�EVI�MPPYQMREXIH��8VEHMXMSREPP]��WTPMX�WTVIEH�KEXLIVW�EVI
TVIJIVVIH�SZIV�SRI�WMHIH�KEXLIVW�JSV�TPERI�[EZI�QMKVEXMSR�FIGEYWI�WIMWQMG�[EZIW�GSQMRK�JVSQ�FSXL�WMHIW�SJ
WSYVGI�PSGEXMSRW�GER�FI�GETXYVIH�YWMRK�WTPMX�WTVIEH�EGUYMWMXMSR�KISQIXV]��3RI�WMHIH�SV�IRH�SR�KEXLIVW
TVSHYGIH�F]�QEVMRI�EGUYMWMXMSR�KISQIXV]�MW�KIRIVEPP]�FIPMIZIH�XS�FI�MREHIUYEXI�JSV�TVSHYGMRK�STXMQEP�TPERI
[EZI�HEXE�[MXLSYX�TVITVSGIWWMRK��7YGL�SRI�WMHIH�KEXLIV�YWYEPP]�RIIH�XS�FI�KEXLIVIH�MRXS�GSQQSR�VIGIMZIV
KEXLIVW��ERH�VIGMTVSGMX]�RIIH�XS�FI�MRZSOIH�XS�ETTVS\MQEXI�XLI�WEQI�WYFWYVJEGI�GSZIVEKI��-R�XLMW�WXYH]��[I
MRZIWXMKEXI�XLI�ETTPMGEFMPMX]�SJ�XLI�VIGMTVSGMX]�TVMRGMTPI�MR�XLI�HSYFPI�TPERI�[EZI��(4;�HSQEMR��;I
HIQSRWXVEXI�X[S�QIXLSHW�F]�[LMGL�STXMQEP�VIGMTVSGEP�(4;�HEXEWIXW�GER�FI�IEWMP]�KIRIVEXIH�YWMRK�SVMKMREPP]
SRI�WMHIH�WLSX�KEXLIVW��%R�STXMQEP�VIGMTVSGEP�(4;�HEXEWIX�XVERWJSVQIH�JVSQ�SRI�WMHIH�KEXLIVW�MW�WLS[R�XS
ETTVS\MQEXI�E�(4;�HEXEWIX�KIRIVEXIH�JVSQ�WTPMX�WTVIEH�WLSX�KEXLIVW��&EWIH�SR�XLMW�WXYH]��YRHIV�XLI�MHIEP
EGUYMWMXMSR�GSRHMXMSRW��[I�WYKKIWX�XLEX�SRI�WMHIH�EGUYMWMXMSR�KISQIXVMIW�WLSYPH�FI�I\XIRHIH�XS�XLI�PEVKIWX
TSWWMFPI�SJJWIXW�ERH�VIGMTVSGMX]�WLSYPH�FI�MRZSOIH�XS�MQTVSZI�WYFWYVJEGI�MPPYQMREXMSR��*YVXLIV��[I�WLS[�XLEX
QMKVEXMSR�IJJMGMIRG]�GER�FI�MQTVSZIH�JSV�(4;�VIZIVWI�XMQI�QMKVEXMSR��681�[MXL�XLI�LIPT�SJ�XLI
VIGMTVSGMX]�TVMRGMTPI��4VSTSWIH�QIXLSHW�EVI�XIWXIH�SR�W]RXLIXMG�I\EQTPIW�XS�HIQSRWXVEXI�XLIMV�IJJIGXMZIRIWW�

.H\ZRUGV��7IMWQMG�%GUYMWMXMSR��-QEKMRK��6IGMTVSGMX]��4PERI�;EZI
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1HZ�6RPDOL�%DVLQ�0DJQHWLF�$QRPDOLHV�DQG�D�3ODWH�0RGHO�IRU�WKH�(DUO\�,QGLDQ�2FHDQ

-RVKXD�'DYLV
'DYLV��-���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV��$XVWLQ��7;
/DZYHU��/���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV��$XVWLQ��7;
1RUWRQ��,���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV��$XVWLQ��7;
*DKDJDQ��/���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV��$XVWLQ��7;

8LI�SPHIWX�TSVXMSRW�SJ�XLI�-RHMER�3GIER�JSVQIH�ZME�XLI�FVIEOYT�SJ�+SRH[ERE�ERH�XLI�WYFWIUYIRX
JVEKQIRXEXMSR�SJ�)EWX�+SRH[ERE��;I�TVIWIRX�E�GSRWXVEMRIH�TPEXI�QSHIP�JSV�XLMW�IEVP]�-RHMER�3GIER
HIZIPSTQIRX�JSV�XLI�XMQI�TIVMSH�JVSQ�+SRH[ERE�&VIEOYT�YRXMP�XLI�WXEVX�SJ�XLI�'VIXEGISYW�2SVQEP
7YTIVGLVSR��8LI�QSXMSRW�SJ�XLI�)EWX�+SRH[ERE�XIVVERIW�EVI�HIXIVQMRIH�YWMRK�RI[�KISTL]WMGEP�SFWIVZEXMSRW
MR�XLI�7SQEPM�&EWMR�ERH�I\MWXMRK�KISTL]WMGEP�MRXIVTVIXEXMSRW�JVSQ�SXLIV�GSIZEP�-RHMER�3GIER�FEWMRW��;MXLMR
XLI�7SQEPM�&EWMR��VIGIRX�WEXIPPMXI�KVEZMX]�HEXE�GPIEVP]�VIWSPZI�XVEGIW�SJ�ER�IEWX�[IWX�XVIRHMRK�I\XMRGX�WTVIEHMRK
VMHKI�ERH�RSVXL�WSYXL�SVMIRXIH�JVEGXYVI�^SRIW��%�XLSVSYKL�GSQTMPEXMSR�SJ�7SQEPM�&EWMR�WLMT�XVEGO�QEKRIXMG
HEXE�EPPS[W�YW�XS�MRXIVTVIX�QEKRIXMG�ERSQEPMIW�1��&R�XLVSYKL�1�V�EFSYX�XLMW�I\XMRGX�VMHKI��3YV�QEKRIXMG
MRXIVTVIXEXMSRW�JVSQ�XLI�7SQEPM�&EWMR�EVI�WMQMPEV�MR�EKI��WTVIEHMRK�VEXI��ERH�WTVIEHMRK�HMVIGXMSRW�XS�QEKRIXMG
ERSQEPMIW�TVIZMSYWP]�MRXIVTVIXIH�MR�XLI�RIMKLFSVMRK�1S^EQFMUYI�&EWMR�ERH�6MMWIV�0EVWIR�7IE��8LI�WMQMPEVMX]
FIX[IIR�XLI�X[S�QEKRIXMG�ERSQEP]�HEXEWIXW�EPPS[W�YW�XS�QEXGL�FSXL�FEWMRདྷW�SPHIV�QEKRIXMG�ERSQEP]�TMGOW�F]
HIJMRMRK�E�TSPI�SJ�VSXEXMSR�JSV�E�WMRKPI�ERH�GSLIWMZI�)EWX�+SRH[ERE�TPEXI��,S[IZIV��JSPPS[MRK�QEKRIXMG
ERSQEP]�1��R��[I�JMRH�MX�MW�RS�PSRKIV�TSWWMFPI�XS�QEXGL�QEKRIXMG�TMGOW�JVSQ�FSXL�FEWMRW�ERH�QEMRXEMR
TPEYWMFPI�TPEXI�QSXMSRW��-R�SVHIV�XS�QEXGL�XLI�TSWX�1��R�KISTL]WMGEP�HEXE�[I�EVI�JSVGIH�XS�QSHIP�XLI�QSXMSRW
SJ�1EHEKEWGEV�-RHME�ERH�)EWX�%RXEVGXMGE�%YWXVEPME�EW�MRHITIRHIRX�TPEXIW��8LI�VIUYMVIQIRX�XS�YXMPM^I�X[S
MRHITIRHIRX�TPEXIW�EJXIV�ERSQEP]�1��R�TVSZMHIW�WXVSRK�GMVGYQWXERXMEP�IZMHIRGI�XLEX�WYKKIWXW�)EWX�+SRH[ERE
FVIEOYT�FIKER�EVSYRH�����1E����

.H\ZRUGV��7SQEPM�&EWMR��1EKRIXMG�%RSQEPMIW��)EWX�+SRH[ERE��-RHMER�3GIER�8IGXSRMGW
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6HDIORRU�&KDQJHV�2IIVKRUH�1RUWKHUQ�6XPDWUD�IURP�����������%DWK\PHWULF�'DWD

0DULQD�)UHGHULN
)UHGHULN��0���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
*XOLFN��6���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
$XVWLQ��-���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
%DQJV��1���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
8GUHNK��8���%DGDQ�3HQJNDMLDQ�GDQ�3HQHUDSDQ�7HNQRORJL��-DNDUWD��,QGRQHVLD
'XQFDQ��'���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

;I�TVIWIRX�XLI�JMVWX�VIKMSREP�WXYH]�SJ�WIEJPSSV�GLERKIW�SJJWLSVI�SJ�RSVXLIVR�7YQEXVE��GSZIVMRK�JVSQ�XLI
RSVXL[IWX�SJ�RSVXLIVR�7YQEXVE�XS�[IWX�SJ�XLI�7MQIYPYI�-WPERH�������s2�ERH��������s)��8LI�TVI�IEVXLUYEOI
HEXEWIX�[EW�JVSQ�(IG������.ER������ERH�XLI�TSWX�IEVXLUYEOI�HEXEWIXW�[IVI�JVSQ�XLI�QYPXMTPI�WYVZI]W
FIX[IIR�.ER������ERH�%YK�������9WMRK�E�GIPP�WM^I�SJ����Q�ERH�WEQTPI�MRXIVZEP�SJ�����Q��[I�JSGYWIH�SYV
SFWIVZEXMSR�SR�XLVII����OQ�PSRK��2)�7;�XVERWIGXW��SJ�XLI�XSI�SJ�XLI�EGGVIXMSREV]�TVMWQ�GSQTEVMRK�XLI
����������HEXE�[MXL�XLI�QSVI�VIGIRX�WYVZI]W��;I�MRZIWXMKEXI�GLERKIW�MR�WPSTI�MRWXIEH�SJ�EFWSPYXI�HITXL
FIGEYWI�SJ�YRGIVXEMRXMIW�VIWYPXMRK�JVSQ�XLI�QMWWMRK�TEVEQIXIVW�SJ�XLI�����������HEXE��*YVXLIVQSVI��XLI
WPSTIW�EVI�PIWW�EJJIGXIH�F]�HMJJIVIRGIW�MR�WSYRH�ZIPSGMX]�TVSJMPIW�FIX[IIR�XLI�WYVZI]W��3R�'VSWWMRK����[I
SFWIVZI�IZMHIRGI�SJ�E�KVEZMXEXMSREPP]�HVMZIR�QEWW�[EWXMRK�JIEXYVI��ERH�SR�'VSWWMRK���ERH����[I�SFWIVZI�XLVYWX
JEYPX�EGXMZMX]�VIPEXIH�XS�XLI������IZIRX��*SV�RSVXLIVR�7YQEXVE��[I�TVSTSWI�XLEX�XLI�WIE[EVH�HMTTMRK�XLVYWX
JEYPXW�SJ�XLI�JVSRXEP�JSPHW�EVI�EGXMZI�MR�VIWTSRWI�XS�QENSV�IEVXLUYEOI��8LMW�WXYH]�EPWS�LMKLPMKLXW�XLI�RIIH�XS
IWXEFPMWL�JYRHEQIRXEP�XMQI�WIVMIW�HEXEWIXW�JSV�LE^EVH�QMXMKEXMSR�

.H\ZRUGV��&EXL]QIXVMG�HMJJIVIRGIW�������7YQEXVE�%RHEQER�IEVXLUYEOI�������7YQEXVE�IEVXLUYEOI
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*HRPHFKDQLFDO�0RGHOLQJ�LQ�)ROG�DQG�7KUXVW�%HOWV�6\VWHPV

%DL\XDQ�*DR
*DR��%���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
)OHPLQJV��3���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ

;I�TVIWIRX�E�PEVKI�WXVEMR�TSVS�QIGLERMGEP�QSHIP�XS�MRZIWXMKEXI�XLI�IZSPYXMSR�SJ�WXVIWW�ERH�WXVEMR�MR�JSPH�ERH
XLVYWX�FIPX�W]WXIQW��;I�MQTSWI�LSVM^SRXEP�WLSVXIRMRK�MR�XLI�QSHIP�ERH�SFWIVZI�XLEX�E�XETIVIH�[IHKI�HIZIPSTW�
-RWMHI�XLI�EGGVIGMSREV]�[IHKI��XLI�LSVM^SRXEP�IJJIGXMZI�WXVIWW�MRGVIEWIW�XS�EFSYX�����XMQIW�XLI�ZIVXMGEP
IJJIGXMZI�WXVIWW��8LI�QE\MQYQ�TVMRGMTPI�WXVIWW�HMVIGXMSR�VSXEXIW�KVEHYEPP]�JVSQ�XLI�MRMXMEP�ZIVXMGEP�HMVIGXMSR�XS
XLI�LSVM^SRXEP�HMVIGXMSR�EW�WIHMQIRX�KIXW�GPSWIV�XS�XLI�FEGOWXST��;I�YWI�WXVIWW�TEXLW�XS�MPPYWXVEXI�LS[�XLI
WXVIWWIW�IZSPZI�HYVMRK�XLI�XLVYWX�PSEHMRK��;I�JMRH�XLI�WIHMQIRX�WXVIWW�TEXL�WXEVXW�JVSQ�YRME\MEP�GSRHMXMSR�ERH
QSZIW�XS[EVHW�GVMXMGEP�WXEXI�GSRHMXMSR��;I�GEXIKSVM^I�XLI�XLVYWX�FIPX�MRXS���^SRIW�EGGSVHMRK�XS�XLIMV�WXVIWW
GSRHMXMSRW�JVSQ�XLI�FEGOWXST�XS�XLI�JEVJMIPH��GVMXMGEP�WXEXI�VIKMSR��XVERWMXMSR�VIKMSR��ERH�YRME\MEP�VIKMSR��;I
WLS[�XLEX�XLI�WIHMQIRXW�[MXLMR�XLI�EGGVIXMSREV]�[IHKI�EVI�EX�GVMXMGEP�WXEXI��[LMGL�MRHMGEXI�XLI]�PSWX�XLIMV
WXVIRKXL�XS�VIWMWX�HIJSVQEXMSR��8LI�WIHMQIRX�TSVSWMX]�HIGVIEWIW�HVEQEXMGEPP]�[MXLMR�XLI�[IHKI�HYI�XS�LMKL
QIER�IJJIGXMZI�ERH�HMJJIVIRXMEP�WXVIWW��;I�SFWIVZI�XLEX�XLI�WLIEV�MRHYGIH�GSQTVIWWMSR�EPWS�TPE]W�E�OI]�VSPI
[LMGL�GER�RSX�FI�RIKPIGXIH�JSV�GSQTVIWWMSR�EREP]WMW��;I�FYMPX�XLI�QSHIP�MR�JMRMXI�IPIQIRX�TVSKVEQ�)PJIR�
8LI�WIHMQIRXW�EVI�QSHIPIH�EW�TSVS�IPEWXSTPEWXMG�QEXIVMEPW�[MXL�E�GVMXMGEP�WXEXI�WSMP�QSHIP��3ZIVEPP��SYV�VIWYPXW
TVSZMHI�MRWMKLXW�SJ�WXVIWW�ERH�TSVSWMX]�IZSPYXMSR�MR�GSQTVIWWMSREP�VIKMQIW�ERH�GER�EWWMWX�JMIPH�WXVIWW�ERH
TVIWWYVI�TVIHMGXMSRW�

.H\ZRUGV��XLVYWX�FIPXW��WXVIWW�TEXL��GSQTVIWWMSR
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5HYLVLWLQJ�WKH������(DUWKTXDNHV�RI�<DNXWDW�%D\��$ODVND�8VLQJ�1HZ�DQG�([LVWLQJ�*HRSK\VLFDO�'DWD

0DXUHHQ�:DOWRQ
:DOWRQ��0���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
*XOLFN��6���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
+DHXVVOHU��3���8�6��*HRORJLFDO�6XUYH\��$QFKRUDJH��$.

2SVXL�SJ�=EOYXEX�&E]�MR�WSYXLIEWXIVR�%PEWOE��XLI�WYFHYGXMRK�=EOYXEX�&PSGO�MRXIVWIGXW�[MXL�XLI�*EMV[IEXLIV
XVERWJSVQ�JEYPX�W]WXIQ��%�WIVMIW�SJ�PEVKI�IEVXLUYEOIW�SGGYVVIH�MR�XLI�VIKMSR�MR�7ITXIQFIV�SJ�������MRGPYHMRK�E
1[�����IZIRX�SR����7ITXIQFIV�XLEX�VIWYPXIH�MR�"���Q�SJ�GSWIMWQMG�YTPMJX�ERH�E���Q�XWYREQM�MR�=EOYXEX�&E]�
(IWTMXI�VIGYVVIRGI�VMWO�SJ�XLI������SV�WMQMPEV�IZIRXW�MR�XLI�VIKMSR��XLI�JEYPX�W�XLEX�VYTXYVIH�MR������VIQEMR
YRMHIRXMJMIH��4VIZMSYW�IJJSVXW�XS�QET�EGXMZI�=EOYXEX�&E]�JEYPXW�GEVVMIH�SYX�F]�4PEJOIV�ERH�8LEXGLIV������
YWIH�TSWX������FIHVSGO�YTPMJX�QIEWYVIQIRXW�XS�MRJIV�XLI�PSGEXMSR�SJ�TSXIRXMEPP]�MQTSVXERX�WXVYGXYVIW�
MRGPYHMRK�XLI�)WOIV�'VIIO�ERH�&ERGEW�4SMRX�XLVYWXW��%W�QIEWYVIQIRX�IVVSV�[EW�RSX�EWWIWWIH�MR�XLIMV�WXYH]��[I
VIZMWMX�XLI�YTPMJX�QIEWYVIQIRXW�F]�UYERXMJ]MRK�YRGIVXEMRX]��IJJIGXW�SJ�KPEGMEP�MWSWXEXMG�EHNYWXQIRX��+-%��MR
TEVXMGYPEV��EVI�WMKRMJMGERX��;I�EPWS�GSQFMRI�RI[�WIMWQMG�VIJPIGXMSR�HEXE�[MXL�I\MWXMRK�XSTSKVETL]��FEXL]QIXV]�
+47��ERH�WEXIPPMXI�TLSXS�HEXE�XS�YTHEXI�IEVPMIV�JEYPX�QETW��3YV�VIIZEPYEXMSR�SJ�YTPMJX�QIEWYVIQIRXW�WYKKIWXW
XLEX�TVMQEV]�WPMT�ERH�YTPMJX�HYVMRK�XLI����7ITXIQFIV�IEVXLUYEOI�[EW�PMQMXIH�XS�RSVXL[IWX�SJ�=EOYXEX�&E]�
%HHMXMSREPP]��E�LMKL�VIWSPYXMSR�WIMWQMG�VIJPIGXMSR�WYVZI]�[I�GSRHYGXIH�MR�=EOYXEX�&E]�HYVMRK�%YKYWX�����
GSRWXVEMRW�JEYPXMRK�XS�SR��SV�RIEV�WLSVI�FEWIH�SR�XLI�EFWIRGI�SJ�FE]�GVSWWMRK�JEYPXW��'SPPIGXMZIP]��SYV�VIWYPXW
MQTP]�XLEX�TVIHSQMRERXP]�WXVMOI�WPMT�ERH�XVERWTVIWWMZI�LSVWIXEMP�X]TI�JEYPXW�EVI�WSYXLIEWX�SJ�=EOYXEX�&E]��[MXL
GSQTVIWWMSREP�WXVYGXYVIW�VIPEXIH�XS�=EOYXEX�&PSGO�WYFHYGXMSR�GSPPMWMSR�XS�XLI�RSVXL[IWX��;I�MRXIVTVIX�XLI���
7ITXIQFIV������IZIRX�XS�FI�XLI�VIWYPX�SJ�GSQTPI\�VYTXYVI�WSQI[LIVI�[MXLMR�XLI�=EOYXEX�WYFHYGXMSR�GSPPMWMSR
W]WXIQ��&EWIH�SR�SYV�YTHEXIH�QET�SJ�GSWIMWQMG�YTPMJX�ERH�JEYPX�WXVYGXYVI��[I�JEZSV�E�VYTXYVI�QSHIP�[LIVI
TVMQEV]�WPMT�SGGYVVIH�EPSRK�XLI�)WOIV�'VIIO�W]WXIQ�PSGEPP]�[MXL�TSWWMFPI�MRHYGIH�GSWIMWQMG�WPMT�EPSRK�XLI
RIMKLFSVMRK�&SYRHEV]�XVERWTVIWWMZI�JEYPX�W]WXIQ��*YXYVI�[SVO�XEVKIXW�MQEKMRK�SJJWLSVI�GSRRIGXMSRW�FIX[IIR
=EOYXEX�&E]�JEYPX�W]WXIQW�ERH�XLI�4EQTPSRE�>SRI�WYFHYGXMSR�HIJSVQEXMSR�JVSRX��[LMGL�[MPP�EWWMWX�[MXL
EWWIWWMRK�TSXIRXMEP�LE^EVHW�VIPEXIH�XS�VIGYVVIRGI�SJ�ER������X]TI�IZIRX�

.H\ZRUGV��XIGXSRMGW��%PEWOE��QEVMRI�KISTL]WMGW��WIMWQMG�VIJPIGXMSR��IEVXLUYEOI
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3RLQW�EDU�VFDOLQJ�DQG�DSSOLFDWLRQ�WR�WKH�/RZHU�0LRFHQH�GUDLQDJH�V\VWHP�RI�WKH�*XOI�RI�0H[LFR�EDVLQ

-LH�;X
[X��-���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6QHGGHQ��-���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
*DOORZD\��:���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
0LOOLNHQ��.���(PHUDOG�0RXQWDLQ�*HRVFLHQFH��//&
%OXP��0���'HSDUWPHQW�RI�*HRORJ\��7KH�8QLYHUVLW\�RI�.DQVDV
)XOWKRUSH��&���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

*PYZMEP�W]WXIQW�EVI�QENSV�WIHMQIRX�GSRZI]IVW�JVSQ�WSYVGI�XIVVERIW�XS�FEWMREP�WMROW��*PYZMEP�GLERRIP�KISQIXV]
VIWYPXW�JVSQ�MRXIVEGXMSR�FIX[IIR�JPYMH�JPS[�ERH�WIHMQIRX�TEVXMGPIW��ERH�WGEPIW�[MXL�[EXIV�HMWGLEVKI�ERH
WIHMQIRX�JPY\��4SMRX�FEV�HITSWMXW�JSVQIH�MR�FIRHW�SJ�QIERHIVMRK�VMZIVW�TVSZMHI�E�KSSH�TVS\]�XS�IWXMQEXI�XLI
HITXLW�SJ�TEPISGLERRIPW��)XLVMHKI�ERH�7GLYQQ��������&PYQ�IX�EP���������1SHIVR�SFWIVZEXMSRW�WLS[�XLEX
FEROJYPP�GLERRIP�HITXL��SV�TSMRX�FEV�XLMGORIWW�[IPP�GSVVIPEXIW�[MXL�FEROJYPP�HMWGLEVKI�ERH�HVEMREKI�EVIE
�&PYQ�IX�EP���������,S[IZIV��XLMW�WGEPMRK�VIPEXMSRWLMT�LEW�RSX�FIIR�VMKSVSYWP]�XIWXIH�MR�ERGMIRX�VSGO�VIGSVHW�
IWTIGMEPP]�JSV�PEVKI�TEWWMZI�QEVKMR�FEWMRW�XLEX�LEZI�HMZIVWI�GPMQEXI��XIGXSRMG��XSTSKVETLMG��PMXLSPSKMGEP��ERH
KISQSVTLMG�VIKMQIW����-R�XLMW�WXYH]��[I�XV]�XS�XIWX�[LIXLIV�XLMW�WGEPMRK�VIPEXMSRWLMT�ETTPMIW�XS�XLI�PEVKI
HVEMREKI�W]WXIQW�MR�XLI�+YPJ�SJ�1I\MGS�MR�IEVP]�1MSGIRI�XMQI��4SMRX�FEV�XLMGORIWW�HEXE�[IVI�GSPPIGXIH�JVSQ
WYFWYVJEGI�[IPP�PSKW�XLEX�EVI�[MXLMR�QENSV�TEPIS�JPYZMEP�E\IW��4SMRX�FEV�HEXE�JVSQ�IEGL�QENSV�JPYZMEP�E\MW
HMWTPE]�E�[MHI�VERKI�SJ�XLMGORIWW�ERH�E�GSQFMREXMSR�SJ�HMJJIVIRX�VMZIV�X]TIW��MRGPYHMRK�TSMRX�FEV�XLMGORIWW
JVSQ�XVYRO�WXVIEQ��PSGEP�WQEPP�WXVIEQW��ERH�ZEPPI]�JMPPW��8LI�4EPIS�1MWWMWWMTTM�ERH�6IH�VMZIVW�MR�IEWXIVR�8I\EW�
0SYMWMERE�LEZI�XLI�XLMGOIWX�TSMRX�FEV�HITSWMXW�����Q�ERH����Q��[LMPI�4EPIS�,SYWXSR�&VE^SW�ERH�+YEHEPYTI
VMZIVW�MR�GIRXVEP�8I\EW�HITSWMXIH�XLI�XLMRRIWX�TSMRX�FEVW�MR�IEVP]�1MSGIRI�������Q�ERH����Q��4EPIS�6MS
+VERHI�6MZIV�LEW�MRXIVQIHMEXI�ZEPYIW����Q��8LI�VIWYPXW�WLS[�E�GPIEV�WGEPMRK�VIPEXMSRWLMT�FIX[IIR�XLI�TSMRX
FEV�XLMGORIWW�ERH�TEPIS�HVEMREKI�EVIE��PIRKXL�SJ�GLERRIP��ERH�WIHMQIRX�WYTTP]�VEXI��8LMW�WXYH]�MRHMGEXIW�XLEX
WYGL�TSMRX�FEV�WGEPMRK�VIPEXMSRWLMT�GER�FI�YWIH�XS�ERGMIRX�WIHMQIRXEV]�VSGO�XS�GSRWXVEMR�TEPISHVEMREKI�W]WXIQ
WM^I��-R�EHHMXMSR��XLI�WIHMQIRXW�HITSWMXIH�MR�TSMRX�FEVW�GER�FI�ETTPMIH�XS�TVIHMGX�XLI�JER�VYR�SYX�PIRKXL�ERH�WM^I
[LIVI�XLI�WIMWQMG�MQEKI�UYEPMX]�HSIW�RSX�EPPS[�SRI�XS�HIXIGX�WYGL�JIEXYVIW�FIRIEXL�E�WEPX�GERST]��I�K��PS[IV
1MSGIRI�WYFWEPX�VIWIVZSMV�MR�+31�HIIT�[EXIV�FEWMR�

.H\ZRUGV��4SMRX�FEV��7GEPMRK�VIPEXMSRWLMT��WSYVGI�XS�WMRO��PS[IV�1MSGIRI��+YPJ�SJ�1I\MGS
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�'�PHDVXUHPHQW�RI�ILQH�JUDLQHG�ULPV�LQ�&0�0XUFKLVRQ�XVLQJ�;&7

5RP\�+DQQD
+DQQD��5���8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.HWFKDP��5���8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

4VIZMSYW�[SVO�YWMRK�<�VE]�GSQTYXIH�XSQSKVETL]��<'8�SJ�E����K�WEQTPI�SJ�'1�1YVGLMWSR��9721�����
LEW�VIZIEPIH�ER�MQTEGX�HIVMZIH�JSPMEXMSR�ERH�[IEO�PMRIEXMSR�HIJMRIH�F]�TEVXMEPP]�EPXIVIH�GLSRHVYPIW���8LI
GSEVWI�WGER�VIWSPYXMSR��������͵Q�TIV�ZS\IP�HMH�RSX�EPPS[�JSV�XLI�HMWGVMQMREXMSR�SJ�JMRI�KVEMRIH�VMQW��*+6W
EVSYRH�XLI�GLSRHVYPIW�FYX�&7)�MQEKMRK�SJ�WIGXMSRW�JVSQ�XLI�WEQTPI�WYKKIWX�XLEX�XLI�VMQ�XLMGORIWW�EVSYRH�XLI
GLSRHVYPIW�MW�MVVIKYPEV�ERH�XLEX�XLI�WLETI�ERH�SVMIRXEXMSR�SJ�HIJSVQIH�GLSRHVYPIW�HMJJIVW�[LIR�MRGPYHMRK�XLI
*+6���-J�XLI�*+6�XLMGORIWW�MW�ZEVMEFPI�EVSYRH�IEGL�GLSRHVYPI�ERH�GSVVIPEXIW�[MXL�XLI�QEGVSWGSTMG�JSPMEXMSR
SV�PMRIEXMSR��MX�QE]�WYKKIWX�XLEX�XLI�*+6W�[IVI�MRMXMEPP]�YRMJSVQ�MR�XLMGORIWW�FYX�LEH�E�HMJJIVIRX�WXVEMR
VIWTSRWI�XS�XLI�MQTEGX�WXVIWW�XLER�XLI�MRXIVMSV�GLSRHVYPI���%PXIVREXMZIP]��MJ�XLI�XLMGORIWW�SJ�*+6W�EVI�JSYRH�XS
FI�ZEVMEFPI�[MXL�RS�GSVVIPEXMSR�XS�XLI�QEGVSWGSTMG�TIXVSJEFVMG��MX�[MPP�WYKKIWX�XLEX�KISQIXV]�SJ�XLI�VMQ�MW�ER
MRLIVMXIH�TVSTIVX]�VIPEXIH�XS�XLI�SVMKMR�SJ�XLI�VMQ�SV�TIVLETW�WYFWIUYIRX�EPXIVEXMSR�

8LI�SVMKMR�SJ�*+6W�MR�'1�GLSRHVMXIW�MW�MRXIRWIP]�HIFEXIH�[MXL�EVKYQIRXW�ERH�IZMHIRGI�JSV�FSXL�RIFYPEV�ERH
TEVIRX�FSH]�JSVQEXMSR���-R�TEVXMGYPEV�VIWIEVGLIVW�LEZI�EVKYIH�[LIXLIV�XLIVI�MW�SV�MW�RSX�E�GSVVIPEXMSR�FIX[IIR
VMQ�XLMGORIWW�ERH�XLI�WM^I�SJ�XLI�IRGPSWIH�SFNIGX��[MXL�XLI�JSVQIV�WGIREVMS�EVKYIH�EW�IZMHIRGI�SJ�E�RIFYPEV
SVMKMR�SJ�JSVQEXMSR���8LIWI�QIEWYVIQIRXW�[IVI�QEHI�YWMRK��(�XLMR�WIGXMSRW�ERH�XLIVIJSVI�SRP]�E�TSVXMSR�SJ
XLI�VMQ�ERH�GLSRHVYPI�[IVI�QIEWYVIH���*YVXLIV��ER]�HIJSVQEXMSREP�WXVEMR�[SYPH�LEZI�EPXIVIH�XLI�WLETI�SJ�XLI
GLSRHVYPI�ERH�SV�XLI�VMQ�ERH�XLIVIJSVI�GSQTPMGEXI�XLI�MRXIVTVIXEXMSR�SJ�XLI�VMQ�XLMGORIWW�ERH�KISQIXV]����-R
SYV�WXYH]�[I�[MPP�XIWX�JSV�E�GSVVIPEXMSR�FIX[IIR�EZIVEKI�VMQ�XLMGORIWW�ERH�XLI�WM^I�SJ�XLI�IRGPSWIH�SFNIGX�MR
�(�ERH�[MPP�EPWS�HIXIVQMRI�MJ�XLI�VMQ�LEW�ER]�VIKYPEV�VIPEXMSRWLMT�XS�QEGVSWGSTMG�TIXVSJEFVMG�

%�LMKL�VIWSPYXMSR������͵Q�TM\IP�<'8�WGER�SJ�E�������K�GLMT�SJ�9721������EX�PS[�IRIVK]�����O:�LEW
EPPS[IH�HMWGVMQMREXMSR�SJ�XLI�*+6W�EVSYRH�XLI�HIJSVQIH�GLSRHVYPIW���9WMRK�%ZM^S�[I�EVI�QERYEPP]
WIKQIRXMRK�IEGL�GLSRHVYPI�X[MGI��FSXL�[MXL�ERH�[MXLSYX�XLI�*+6���8LI�WIKQIRXIH�HEXE�MW�XLIR�MQTSVXIH�MRXS
XLI�&PSF�(�TVSKVEQ�XLEX�QIEWYVIW�XLI�GLSRHVYPI�WM^I�ERH�SVMIRXEXMSR�EW�[IPP�EW�XLI�VMQ�XLMGORIWW�MR��(�

4VIPMQMREV]�VIWYPXW�WYKKIWX�XLEX�XLI�*+6W�EVI�ZEVMEFPI�MR�XLMGORIWW�EVSYRH�IEGL�GLSRHVYPI���8LI�SVMIRXEXMSRW
SJ�XLI�HIJSVQIH�GLSRHVYPIW�EVI�KIRIVEPP]�XLI�WEQI�VIKEVHPIWW�SJ�MRGPYWMSR�SJ�XLI�*+6W�FYX�XLI�QIEWYVIH��(
EWTIGX�VEXMS�ERH�IPSRKEXMSR�SJ�XLI�GLSRHVYPI�MW�SR�EZIVEKI�PS[IV�[LIR�MRGPYHMRK�XLI�*+6���8LMW�GSYPH�MRHMGEXI
XLEX�XLI�*+6W�EVI�XLMGOIV�MR�XLI�HMVIGXMSR�TIVTIRHMGYPEV�XS�XLI�JSPMEXMSR�SV�XLEX�XLI�ZEVMEFMPMX]�MR�VMQ�XLMGORIWW
MW�QYGL�PIWW�XLER�XLI�WM^I�SJ�XLI�IRGPSWIH�SFNIGX��-R�EHHMXMSR��[I�WII�IZMHIRGI�JSV�E�QSHIVEXIP]�WXVSRK�TSWMXMZI
GSVVIPEXMSR�FIX[IIR�VMQ�XLMGORIWW�ERH�XLI�WM^I�SJ�XLI�IRGPSWIH�GLSRHVYPI�

.H\ZRUGV��1IXISVMXI��GLSRHVMXI��GLSRHVYPI��<�VE]�GSQTYXIH�XSQSKVETL]
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7KHUPRNLQHPDWLF�PRGHOLQJ�RI�IROG�WKUXVW�EHOWV��%LWOLV�=DJURV�RURJHQ��.XUGLVWDQ��,UDT

'RXJODV�%DUEHU
%DUEHU��'���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WRFNOL��'���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.RVKQDZ��5���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

'VYWXEP�WGEPI�FEPERGIH�GVSWW�WIGXMSR�VIGSRWXVYGXMSR�MW�E�YWIJYP�ETTVSEGL�JSV�GSRWXVEMRMRK�XLI�WXVYGXYVEP�
OMRIQEXMG�HIZIPSTQIRX�SJ�SVSKIRMG�FIPXW���7YGL�OMRIQEXMG�VIGSRWXVYGXMSRW�VIUYMVI�ER�MRXIKVEXMSR�SJ�EPP
EZEMPEFPI�KISPSKMGEP�ERH�KISTL]WMGEP�HEXE�XS�TVSHYGI�XLI�QSWX�EGGYVEXI�QSHIP��ERH�GER�FI�JYVXLIV
WYTTPIQIRXIH�F]�XLIVQSGLVSRSQIXV]�VIWYPXW�XS�TVSZMHI�MRHITIRHIRX�XIQTSVEP�QEVOIVW�SJ�HIJSVQEXMSR�EW�[IPP
EW�FYVMEP�IWXMQEXIW���,S[IZIV��XLI�HMVIGX�EWWSGMEXMSR�SJ�XLIVQSGLVSRSQIXVMG�EKIW�[MXL�XIGXSRMG�ERH
I\LYQEXMSREP�TVSGIWWIW�GER�FI�EQFMKYEXIH�MR�SVSKIRMG�WIXXMRKW�HYI�XS�GSQTPI\MXMIW�MR�JEYPX�QSXMSR
KISQIXVMIW��WLSVXIRMRK�VEXIW��ERH�VSGO�GLEVEGXIVMWXMGW��I�K���XLIVQEP�GSRHYGXMZMX]���%HZERGIW�MR
XLIVQSGLVSRSPSK]�ERH�RYQIVMGEP�QSHIPMRK�EPPS[�JSV�XLI�UYERXMXEXMZI�PMROEKI�SJ�HIJSVQEXMSR�OMRIQEXMGW�ERH
QEXIVMEP�TVSTIVXMIW�XS�XLI�XMQI�XIQTIVEXYVI�TEXL[E]�SJ�E�VSGO�SV�WXVYGXYVI��XLYW�TVSZMHMRK�E�QSVI�EGGYVEXI
EWWIWWQIRX�SJ�E�TEVXMGYPEV�OMRIQEXMG�VIGSRWXVYGXMSR���-R�XLMW�WXYH]�[I�ETTP]���(�XLIVQSOMRIQEXMG�QSHIPMRK�XS
GSQTIXMRK�JSV[EVH�QSHIPIH�FEPERGIH���(�GVSWW�WIGXMSRW�SJ�E�JSPH�ERH�XLVYWX�FIPX�MR�&MXPMW�>EKVSW�1SYRXEMRW��
8LI�IEWX�[IWX�XVIRHMRK�&MXPMW�>EKVSW�FIPX�MW�ER�EGXMZI�SVSKIRMG�W]WXIQ�MR�RSVXLIVR�-VEU�ERH�WSYXLIEWXIVR
8YVOI]�XLEX�JSVQIH�EW�E�VIWYPX�SJ�MRGVIQIRXEP�GSPPMWMSR�EWWSGMEXIH�[MXL�PEXI�1IWS^SMG�'IRS^SMG�GSRZIVKIRGI
SJ�XLI�%VEFMER�ERH�)YVEWMER�GSRXMRIRXW�ERH�JMREP�GPSWYVI�SJ�2ISXIXL]W���&EPERGIH�GVSWW�WIGXMSRW��"���OQ
PIRKXL�SJ�XLMW�VIKMSR�EVI�GSRWXVYGXIH�FEWIH�SR�WYVJEGI�QIEWYVIQIRXW��I\MWXMRK�KISPSKMG�QET�HEXE��ERH�PMQMXIH
WIMWQMG�WIGXMSRW���/MRIQEXMG�VIWXSVEXMSR�WSJX[EVI�1SZIဝ��1MHPERH�:EPPI]�MW�YWIH�XS�HIXIVQMRI�E�WIX�SJ
ZIPSGMX]�ZIGXSVW�XLEX�VITVIWIRX�IEGL�QSHIP�W�HIJSVQEXMSR�OMRIQEXMGW��8LIWI�ZIPSGMX]�ZIGXSVW�EVI�XLIR�MRTYX
MRXS�*)8/-2��XLIVQSOMRIQEXMG�QSHIPMRK�GSHI�XS�GEPGYPEXI�I\TIGXIH�XLIVQSGLVSRSQIXVMG�EKIW�EPSRK�XLI
XSTSKVETLMG�WYVJEGI�SJ�IEGL�GVSWW�WIGXMSR�PMRI��;I�GSQTEVI�XLIWI�TVIHMGXIH�XLIVQSGLVSRSQIXVMG�EKIW�[MXL�E
WIX�SJ�RI[�ERH�TVIZMSYWP]�TYFPMWLIH�XLIVQSGLVSRSQIXVMG�HEXE�MR�WSYXLIEWXIVR�8YVOI]�ERH�RSVXLIVR�-VEU�XS�XIWX
XLI�ZEPMHMX]�SJ�XLI�XMQMRK��VEXI��ERH�JEYPX�QSXMSR�KISQIXV]�EWWSGMEXIH�[MXL�IEGL�VIGSRWXVYGXMSR����8SKIXLIV���9�
8L�,I�ERH�JMWWMSR�XVEGO�EKIW�SJ�ETEXMXI�ERH�^MVGSR�MRHMGEXI�XLEX�&MXPMW�>EKVSW�XLVYWXMRK�MR�WSYXLIEWXIVR�8YVOI]
GSQQIRGIH�F]�IEVP]�1MSGIRI�XMQI�ERH�WIUYIRXMEPP]�TVSTEKEXIH�WSYXL[EVH�MRXS�RSVXLIVR�-VEU�XLVSYKL�QMHHPI
ERH�PEXI�1MSGIRI�XMQI����(IJSVQEXMSR�PEXIV�WLMJXIH�XS[EVHW�XLI�LMRXIVPERH�EW�QERMJIWXIH�F]�4PMS�4PIMWXSGIRI
VIEGXMZEXMSR�SJ�XLI�3VE�8LVYWX�FEWIQIRX�YTPMJX�RIEV�XLI�-VEU�8YVOI]�FSVHIV���;I�JMRH�XLEX�SYV�*)8/-2
QSHIPIH�VIWYPXW�EVI�WMQMPEV�XS�XLEX�SJ�SFWIVZIH�HEXE��,S[IZIV��MR�GSRXVEWX�XS�TVIHMGXIH�VIWYPXW��XLI�TVIWIRGI�SJ
TEVXMEPP]�VIWIX�^MVGSR��9�8L�,I�EKIW�MR�4EPIS^SMG�FEWIQIRX�VSGO�SJ�XLI�3VE�8LVYWX�VIKMSR�WLS[�XLEX�XLI�EVIE
[EW�RSX�EJJIGXIH�F]�2ISKIRI�WIHMQIRX�FYVMEP��PMOIP]�MRHMGEXMRK�XLEX�XLMW�VIKMSR�[EW�E�TEPISLMKL�F]�XLMW�XMQI
ERH�TIVLETW�YTPMJXIH�F]�TVI�2ISKIRI�HIJSVQEXMSR��0MQMXIH�WIMWQMG�HEXE�MRHMGEXI�XLEX�XLI�&MXPMW�>EKVSW
WXVYGXYVIW�MR�RSVXLIVR�-VEU�EVI�GSRXVSPPIH�F]�VIEGXMZEXIH�)EVP]�'VIXEGISYW�RSVQEP�JEYPXW����-R�XLI�JYXYVI�[I�TPER
XS�MRXIKVEXI�ZMXVMRMXI�VIJPIGXERGI�HEXE�MRXS�XLI�QSHIPMRK�TVSKVEQ�XS�FIXXIV�GSRWXVEMR�QE\MQYQ�FYVMEP
XIQTIVEXYVIW�MR�SYV�VIGSRWXVYGXMSRW���8LMW�ETTVSEGL�GER�FI�EHETXIH�JSV�SXLIV�HIJSVQIH�VIKMSRW�SJ�ZEVMSYW
XIGXSRMG�WIXXMRKW�XS�IZEPYEXI�XLI�GSRWMWXIRG]�SJ�TVSTSWIH�OMRIQEXMG�VIGSRWXVYGXMSRW�MR�XIVQW�SJ�XLIMV�JEYPX�
QSXMSR�KISQIXV]��XMQMRK�SJ�I\LYQEXMSR��ERH�FYVMEP�LMWXSV]�

.H\ZRUGV��JSPH�XLVYWX�FIPX��WXVYGXYVEP�KISPSK]��XLIVQSGLVSRSPSK]��XLIVQSOMRIQEXMG�QSHIPMRK
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&RQVWUDLQWV�IURP�;HQROLWKV�RQ�WKH�5KHRORJ\�RI�WKH�0RMDYH�/RZHU�&UXVW�DQG�/LWKRVSKHULF�0DQWOH

5DFKHO�%HUQDUG
%HUQDUG��5���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
%HKU��:���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

;I�YWI�\IRSPMXLW�JVSQ�]SYRK����1E�XS�TVIWIRX�GMRHIV�GSRIW�MR�XLI�XIGXSRMGEPP]�EGXMZI�1SNEZI�VIKMSR�SJ
WSYXLIVR�'EPMJSVRME�XS�GLEVEGXIVM^I�XLI�VLISPSKMGEP�TVSTIVXMIW�SJ�XLI�PS[IV�GVYWX�ERH�YTTIV�QERXPI�FIRIEXL�XLI
)EWXIVR�'EPMJSVRME�7LIEV�>SRI��8LI�\IRSPMXLW��[LMGL�MRGPYHI�WTMRIP�ERH�TPEKMSGPEWI�JEGMIW�TIVMHSXMXIW�ERH
PS[IV�GVYWXEP�VSGOW��VITVIWIRXMRK�E�HITXL�VERKI�SJ�b������OQ��[IVI�GSPPIGXIH�JVSQ�X[S�PSGEPMXMIW�VSYKLP]���
OQ�ETEVX��XLI�'MQE�ERH�(MWL�,MPP�ZSPGERMG�JMIPHW��;I�HSGYQIRX�LS[�WXVIWW��XIQTIVEXYVI��[EXIV�GSRXIRX�
HIJSVQEXMSR�QIGLERMWQ��PEXXMGI�TVIJIVVIH�SVMIRXEXMSR��043��ERH�WX]PI�SJ�PSGEPM^EXMSR�ZEV]�WTEXMEPP]�ERH�[MXL
HITXL��/I]�JMRHMRKW�MRGPYHI�XLI�JSPPS[MRK�

���&SXL�\IRSPMXL�WYMXIW�I\LMFMX�E�[MHI�VERKI�SJ�HIJSVQEXMSR�XI\XYVIW��VERKMRK�JVSQ�KVERYPEV��XS�TVSXSKVERYPEV�
XS�TSVTL]VSGPEWXMG�ERH�Q]PSRMXMG��,MKLIV�WXVEMR�JEFVMGW�WLS[�RS�IZMHIRGI�JSV�WXEXMG�ERRIEPMRK��XLYW�EVI�PMOIP]
VIJPIGXMRK�]SYXLJYP�HIJSVQEXMSR�ERH�WXVEMR�KVEHMIRXW�EX�HITXL�

���&SXL�\IRSPMXL�WYMXIW�WLS[�EFYRHERX�H]REQMG�VIGV]WXEPPM^EXMSR�ERH�SXLIV�IZMHIRGI�JSV�HMWPSGEXMSR�GVIIT�EW
XLI�HSQMRERX�HIJSVQEXMSR�QIGLERMWQ�

���%��ERH�)�X]TI�SPMZMRI�043W�SGGYV�MR�FSXL�\IRSPMXL�WYMXIW��-R�KIRIVEP��)�X]TI�043�MW�EWWSGMEXIH�[MXL�LMKLIV
WXVEMR�JEFVMGW�XLER�%�X]TI�

���;EXIV�GSRXIRXWཌྷJSYRH�YWMRK�*SYVMIV�XVERWJSVQ�MRJVEVIH�WTIGXVSWGST]��*8-6�ERH�7IGSRHEV]�-SR�1EWW
7TIGXVSQIXV]��7-17ཌྷVERKI�JVSQ���������TTQ�JSV�GPMRST]VS\IRI���������TTQ�JSV�SVXLST]VS\IRI��ERH�PIWW
XLER����TTQ�JSV�SPMZMRI��;I�LEZI�JSYRH�RS�GSVVIPEXMSR�FIX[IIR�[EXIV�GSRXIRX�ERH�SPMZMRI�043��HIWTMXI
I\TIVMQIRXEP�[SVO�EWWSGMEXMRK�LMKLIV�[EXIV�GSRXIRX�[MXL�XLI�HIZIPSTQIRX�SJ�)�X]TI�043��GSQTEVIH�XS�%�
X]TI�

���(IJSVQEXMSR�MR�QSWX�PS[IV�GVYWXEP�KEFFVSW�MW�[IEO��FYX�WSQI�WLS[�WXVSRK�JEFVMGW�EWWSGMEXIH�[MXL
TPEKMSGPEWI�VMGL�^SRIW��;EXIV�GSRXIRX�JVSQ�GPMRST]VS\IRI�MR�SRI�LMKLP]�HIJSVQIH�KEFFVS�MW� ��TTQ�

���4EPISTMI^SQIXIVW�JSV�SPMZMRI�ERH�TPEKMSGPEWI�MRHMGEXI�WXVIWW�QEKRMXYHIW�SJ�������14E�JSV�XLI�YTTIVQSWX
QERXPI��ERH�����14E�JSV�XLI�PS[IVQSWX�GVYWX��

.H\ZRUGV��QERXPI��VLISPSK]��\IRSPMXLW��HIJSVQEXMSR
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7KH�HIIHFWV�RI�FKHPLFDO�DOWHUDWLRQ�RQ�IUDFWXUH�PHFKDQLFDO�SURSHUWLHV�LQ�K\GURWKHUPDO�V\VWHPV

2ZHQ�&DOODKDQ
&DOODKDQ��2���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
(LFKKXEO��3���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

*EYPX�ERH�JVEGXYVI�RIX[SVOW�SJXIR�GSRXVSP�XLI�HMWXVMFYXMSR�SJ�JPYMHW�ERH�LIEX�MR�L]HVSXLIVQEP�ERH�ITMXLIVQEP
W]WXIQW��ERH�MR�VIPEXIH�KISXLIVQEP�ERH�QMRIVEP�VIWSYVGIW��%HHMXMSREP�GLIQMGEP�MRJPYIRGIW�SR�GSRHYMX
IZSPYXMSR�EVI�[IPP�HSGYQIRXIH��[MXL�HMWWSPYXMSR�ERH�TVIGMTMXEXMSR�SJ�QMRIVEP�WTIGMIW�TSXIRXMEPP]�GLERKMRK�XLI
TIVQIEFMPMX]�SJ�JEYPX�JEGXYVI�RIX[SVOW��0IWW�[IPP�YRHIVWXSSH�EVI�XLI�MQTEGXW�SJ�GLIQMGEP�EPXIVEXMSR�SR�XLI
QIGLERMGEP�TVSTIVXMIW�KSZIVRMRK�JVEGXYVI�KVS[XL�ERH�JVEGXYVI�RIX[SVO�KISQIXV]�

;I�YWI�HSYFPI�XSVWMSR��(8�PSEH�VIPE\EXMSR�XIWXW�YRHIV�EQFMIRX�EMV�GSRHMXMSRW�XS�QIEWYVI�XLI�QSHI�-�JVEGXYVI
XSYKLRIWW��/-'�ERH�WYFGVMXMGEP�JVEGXYVI�KVS[XL�MRHI\��7'-�SJ�ZEVMEFP]�EPXIVIH�VSGO�WEQTPIW�SFXEMRIH�JVSQ
SYXGVST�MR�(M\MI�:EPPI]��2:��7EQTPIW�JVSQ�XLI�&S\�'ER]SR�WMXI�MR�WSYXLIVR�(M\MI�:EPPI]�MRGPYHI�[IEOP]
EPXIVIH�KVERSHMSVMXI�ERH�HMSVMXI��GLEVEGXIVM^IH�F]�QMRSV�WIVMGMXI�ERH�MRGSQTPIXI�VITPEGIQIRX�SJ�FMSXMXI�[MXL
GLPSVMXI��EW�[IPP�EW�KVERSHMSVMXI�JVSQ�ER�EVIE�SJ�PSGEPP]�MRXIRWI�TVST]PMXMG�EPXIVEXMSR��GLPSVMXI�GEPGMXI�LIQEXMXI�
ITMHSXI��7EQTPIW�JVSQ�XLI�(M\MI�1IEHS[W�WMXI�MRGPYHI�XYJJ�[MXL�QSHIVEXI�EVKMPPMG�EPXIVEXMSR�ERH�WMPMGMJMIH
FPEHIH�GEPGMXI�JEYPX�FVIGGME�EWWSGMEXIH�[MXL�EGXMZI�JYQEVSPIW�ERH�LSX�WTVMRKW��7EQTPIW�JVSQ�XLI�(M\MI
'SQWXSGO�ITMXLIVQEP�KSPH�HITSWMX�MRGPYHI�TVST]PMXMGEPP]�EPXIVIH�KEFFVS��GEPGMJMIH�KEFFVS��ERH�QEWWMZI
WMPMGMJMGEXMSR�

;IEOP]�EPXIVIH�KVERSHMSVMXI�LEW�E�/-'�FIX[IIR�����ERH�����14EᄌQ��ERH�7'-�VERKIW�JVSQ����XS�����&]
GSRXVEWX��/-'�MR�TVST]PMXMGEPP]�EPXIVIH�KVERSHMSVMXI�MW�VIHYGIH�XS�����14EᄌQ��ERH�7'-�MRGVIEWIW�XS���������-R
FSXL�GEWIW��XLI�EPXIVIH�QEXIVMEPW�LEZI�PS[IV�JVEGXYVI�XSYKLRIWW�ERH�LMKLIV�7'-�XLER�MW�VITSVXIH�JSV�GSQQSR
KISQIGLERMGEP�WXERHEVHW�WYGL�EW�;IWXIVP]�+VERMXI��/-'�b����14EᄌQ��7'-�b����*VEGXYVI�XSYKLRIWW�SJ
GEPGMJMIH�FVIGGME�JVSQ�(M\MI�1IEHS[W�MW�MRHMWXMRKYMWLEFPI�JVSQ�XLI�EVKMPPMG�XYJJ��/-'�!�����ERH�����14EᄌQ�
VIWTIGXMZIP]��FYX�JVSQ�XYJJ�XS�GIQIRXIH�FVIGGME�XLI�7'-�RIEVP]�HSYFPIW�JVSQ����XS������1EWWMZI�WMPMGMJMIH
JEYPX�^SRI�QEXIVMEP�JVSQ�XLI�(M\MI�'SQWXSGO�1MRI�WLS[W�E�WMKRMJMGERX�MRGVIEWI�MR�/-'������14EᄌQ�ERH�7'-
���������GSQTEVIH�XS�XLI�WYVVSYRHMRK�TVST]PMXMGEPP]�EPXIVIH�ERH�GEPGMJMIH�KEFFVS��/-'�!�����ERH�����14EᄌQ�
7'-�!����ERH�����VIWTIGXMZIP]�

8LIWI�VIWYPXW�WYKKIWX�XLEX�QMRIVEPSKMGEP�ERH�XI\XYVEP�GLERKIW�EWWSGMEXIH�[MXL�HMJJIVIRX�EPXIVEXMSR�EWWIQFPEKIW
QE]�VIWYPX�MR�WTEXMEPP]�ZEVMEFPI�VEXIW�SJ�JVEGXYVI�MRMXMEXMSR�ERH�KVS[XL�MR�HMJJIVIRX�TEVXW�SJ�L]HVSXLIVQEP
W]WXIQW��'SRXVEWXMRK�JVEGXYVI�QIGLERMGEP�TVSTIVXMIW�FIX[IIR�EPXIVEXMSR�EWWIQFPEKIW�QE]�GSRWXMXYXI�RI[
QIGLERMWQW�SJ�GLIQMGEP�QIGLERMGEP�JIIHFEGO�XLEX�GSRXVMFYXI�XS�XLI�PSGEPM^EXMSR�SJ�GSRHYMXW�MR�L]HVSXLIVQEP
W]WXIQW�

.H\ZRUGV��L]HVSXLIVQEP�EPXIVEXMSR��JVEGXYVI�QIGLERMGW
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/$7(�&5(7$&(286�&(12=2,&�(92/87,21�RI�WKH�&(175$/�$1'($1�)25(/$1'�%$6,1
6<67(0�LQ�WKH�($67(51�&25',//(5$�WR�68%$1'($1�=21(��6287+(51�%2/,9,$

$PDQGD�&DOOH
&DOOH��$���,QVWLWXWH�IRU�*HRSK\VLFV�DQG�'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�
$XVWLQ��7;
+RUWRQ��%���,QVWLWXWH�IRU�*HRSK\VLFV�DQG�'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�
$XVWLQ��7;
$QGHUVRQ��5���:DVKLQJWRQ�6WDWH�8QLYHUVLW\��6FKRRO�RI�WKH�(QYLURQPHQW��3XOOPDQ�:$��8QLYHUVLW\�RI�1HYDGD�
5HQR��5HQR��19
/RQJ��6���:DVKLQJWRQ�6WDWH�8QLYHUVLW\��6FKRRO�RI�WKH�(QYLURQPHQW��3XOOPDQ�:$��8QLYHUVLW\�RI�1HYDGD��5HQR�
5HQR��19
6WRFNOL��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

)ZEPYEXMSR�SJ�JSVIPERH�FEWMR�HITSW]WXIQW�ERH�TVSZIRERGI�EGVSWW�WSYXLIVR�&SPMZME�VIZIEPW�TYRGXYEXIH�KVS[XL
SJ�XLI�GIRXVEP�%RHIER�SVSKIRMG�[IHKI�2I[�ERH�TYFPMWLIH�WIHMQIRXSPSK]��TVSZIRERGI�HEXE��WXVEXMKVETL]�
WYFGVST�QETTMRK��ERH�ETEXMXI��9�8L�,I�XLIVQSGLVSRSQIXV]�EPSRK�X[S�XVERWIGXW����������s7�JVSQ�XLI
IEWXIVRQSWX�)EWXIVR�'SVHMPPIVE��)'�XS�XLI�[IWXIVR�7YFERHIER�>SRI��7%>�WLIH�PMKLX�SR�0EXI
'VIXEGISYWཌ1MSGIRI�XLVYWX�FIPX�ERH�JSVIPERH�FEWMR�H]REQMGW��7IHMQIRX�HMWTIVWEP�TEXXIVRW�EVI�GSRWXVEMRIH�F]
TEPISGYVVIRXW��HIXVMXEP�^MVGSR�9�4F�KISGLVSRSPSK]��WERHWXSRI�TIXVSKVETL]��ERH�GSRKPSQIVEXI�GPEWX
GSQTSWMXMSRW��7TEXMEP�ERH�XIQTSVEP�GLERKIW�MR�XLI�%RHIER�XLVYWX�FIPX�EVI�VIGSVHIH�MR�EW]QQIXVMG�JSVIPERH
FEWMR�XLMGORIWWIW��JEGMIW�HMWXVMFYXMSRW��ERH�TVSZIRERGI�[MXLMR�XLI�)'��-RGETEQTE�ERH�'EQEVKS�W]RGPMRIW�ERH
7%>��)P�6SWEP�ERH�)RXVI�6MSW�W]RGPMRIW��8LI�"��OQ�YTTIVQSWX�'VIXEGISYWཌPS[IV�1MSGIRI�)'�WYGGIWWMSR
ERH�b����OQ�YTTIV�3PMKSGIRIཌ1MSGIRI�7%>�GPEWXMG�WYGGIWWMSRW�VIGSVH�E�WLMJX�JVSQ�JPYZMEP�FEGOFYPKI�XS
TIHSKIRMG�JSVIFYPKI�HITSWMXMSR��&VEMHIH��QIERHIVMRK��ERH�PEGYWXVMRI�JSVIHIIT�HITSWMXMSR�VIGSVHW�XLI�QSWX�
VETMH�WYFWMHIRGI��[MXL�E�PEXIV�WLMJX�XS�TVSKVEHEXMSREP�FVEMHIH�ERH�EPPYZMEP�JER�HITSWMXMSR�MR�XLI�[IHKI�XST
^SRI��+VS[XL�WXVEXE�TVIWIVZIH�MR�)'�ERH�7%>�[IHKI�XST�HITSWMXW�WYKKIWX�YRWXIEH]�IEWX[EVH�EHZERGI�SJ�XLI
HIJSVQEXMSR�JVSRX��(MWXEP�JSVIPERH�HITSWMXW�WLS[�[IWX�HMVIGXIH�TEPISGYVVIRXW�[MXL�"��+E�HIXVMXEP�^MVGSR
TSTYPEXMSRW��)QIVKMRK�%RHIER�WSYVGIW�EVI�MRHMGEXIH�F]�IEWX�HMVIGXIH�TEPISGYVVIRXW��������1E��-RXIVERHIER
>SRI��-%>��b�����1E�ERH�7%>��
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'LUHFW�8�3E�GDWLQJ�RI�VNDUQ�JDUQHWV��$�FDVH�VWXG\�IURP�%ODFN�5RFN�0LQH�VNDUQ��HDVWHUQ�&DOLIRUQLD

0LFKHOOH�*HYHGRQ
*HYHGRQ��0���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
6HPDQ��6���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
%DUQHV��-���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
6WRFNOL��'���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
/DFNH\��-���3RPRQD�&ROOHJH
.LWDMLPD��.���:LVF6,06��8QLYHUVLW\�RI�:LVFRQVLQ�0DGLVRQ
9DOOH\��-���:LVF6,06��8QLYHUVLW\�RI�:LVFRQVLQ�0DGLVRQ

3\]KIR�MWSXSTI�GSQTSWMXMSRW�SJ�WOEVR�KEVRIX�GER�FI�YWIH�XS�XVEGI�L]HVSXLIVQEP�JPYMH�WSYVGIW��VIKMSREP�ERH
WQEPP�WGEPI��MRXIV�WOEVR�ERH�MRXVE�KVEMR�ZEVMEXMSR�MR�ͭ��3�ZEPYIW�QE]�TSXIRXMEPP]�VIWSPZI�QEKQEXMG�JPEVI�YTW�
JPYMH�TYPWIW��ERH�VIPEXMZI�HITXLW�SJ�IQTPEGIQIRX��0EWIV�JPYSVMREXMSR��0*�KEVRIX�ͭ��3�HEXE�JVSQ����WOEVRW��R
!�����EWWSGMEXIH�[MXL�XLI�7MIVVE�2IZEHE�EVG�ZEV]�F]�b��ཀྵ���8LIWI�HEXE�TVSZMHI�MRWMKLX�XS�XLI�HITXL�ERH
HSQMRERX�JPYMH�VIKMQI�EWWSGMEXIH�[MXL�7MIVVE�2IZEHE�TPYXSRMWQ�XLVSYKL�XMQI�ERH�WTEGI�
������������:EPYIW�SJ�ͭ��3�HEXE��0*�ERH�MSR�TVSFI�?7-17A�JVSQ�QYPXMTPI�WOEVRW�JVSQ�XLI�.YVEWWMG�1SNEZI
WIKQIRX�SJ�XLI�EVG�ZEV]�JVSQ�ᄄ���ཀྵ�XS�����ཀྵ�:713;��ERH�EVI�MRXIVTVIXIH�XS�VIJPIGX�QM\MRK�SJ�QIXISVMG
ERH�QEKQEXMG�HIVMZIH�L]HVSXLIVQEP�JPYMH�WSYVGIW��7-17�EREP]WMW�SJ�X[S�1SNEZI�WOEVR�KEVRIXW�[MXL
SWGMPPEXSV]�^SRMRK�VIZIEPW�GSVIW�[MXL�ͭ��3�ZEPYIW�SJ�ᄄ���ཀྵ��MRXIVREP�ZEVMEXMSRW�SJ�ᄄ���ཀྵ�XS�ᄄ���ཀྵ��ERH�VMQW
SJ�ᄄ���ཀྵ�ERH�ᄄ���ཀྵ��TVIGMWMSR�t������ͼ��-R�KIRIVEP��ͭ��3ZEPYIW�HS�RSX�GSVVIPEXI�[MXL�*I�MR�XLI�QSWXP]
ERHVEHMXMG�KEVRIX�
������������8LI�TVITSRHIVERGI�ERH�QEKRMXYHI�SJ�RIKEXMZI�ͭ��3�ZEPYIW�JVSQ�.YVEWWMG�1SNEZI�WOEVR�KEVRIXW
TVIGPYHI�WOEVR�JSVQEXMSR�FIPS[�XLI�.YVEWWMG�WIE�ERH�GSVVSFSVEXI�XLI�TVIWIRGI�SJ�E�PEVKI��WLEPPS[��WYF�EIVMEP
L]HVSXLIVQEP�W]WXIQ�EW�HSGYQIRXIH�F]�7SPSQSR�ERH�8E]PSV�������ERH�&EXXPIW�ERH�&EVXSR��������-R
GSRXVEWX��.YVEWWMG�WOEVRW�SJ�XLI�IEWXIVR�7MIVVE�2IZEHE�KIRIVEPP]�PEGO�PS[�ͭ��3�ZEPYIW��ERH�QE]�MRHMGEXI
JSVQEXMSR�EX�KVIEXIV�GVYWXEP�HITXLW�FIPS[�XLI�HITXL�EX�[LMGL�FVMXXPI�HIJSVQEXMSR�MR�L]HVSXLIVQEP�W]WXIQW
[SYPH�EPPS[�MRJMPXVEXMSR�SJ�WYVJEGI�[EXIV���-RWXIEH�ͭ��3�ZEPYIW�SJ�XLI�.YVEWWMG�IEWXIVR�'EPMJSVRME�WOEVRW�WYKKIWX
E�GSQTSRIRX�SJ�WIHMQIRXEV]�HIVMZIH�JPYMH����
������������2I[�QIXLSHW�JSV�PEWIV�EFPEXMSR�MRHYGXMZIP]�GSYTPIH�TPEWQE�QEWW�WTIGXVSQIXV]��0%�-'4�17�9�4F
HEXMRK�SJ�KVSWWYPEV�ERHVEHMXI�KEVRIX�TVSZMHI�XLI�EFMPMX]�XS�HIXIVQMRI�XLI�EFWSPYXI�XMQMRK�ERH�PSRKIZMX]�SJ
WOEVR�JSVQEXMSR��ERH�XS�QSRMXSV�VIKMSREP�GLERKIW�MR�XLI�JPYMH�GSQTSWMXMSR�XLVSYKL�XMQI��+EVRIX�9�4F�HEXIW
JVSQ�&PEGO�6SGO�WOEVR�����t��1E�QEXGL�XLI�EKI�SJ�XLI�GEYWEXMZI�TPYXSR��b����1E�[MXLMR�MR�IVVSV��7OEVR
KVSWWYPEV�ERHVEHMXI�MW�X]TMGEPP]�YVERMYQ�VMGL����ཌ����TTQ��GSQQSR�4F�MW�LMKLP]�LIXIVSKIRISYW�EX�XLI�QMGVSR
WGEPI��[LMGL�EPPS[W�JSV�XLI�GSRWXVYGXMSR�SJ�VSFYWX�(MWGSVHME�PMRIW�MR�8IVE�;EWWIVFYVK�WTEGI�[MXL�VIPEXMZIP]
JI[�EREP]WIW�SZIV�E�WQEPP�EVIE�

.H\ZRUGV��9�4F��KEVRIX��WOEVR��S\]KIR�MWSXSTI��7MIVVE�2IZEHE��PEWIV�EFPEXMSR
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1HZ�*HRORJLF�6OLS�5DWHV�IRU�WKH�$JXD�%ODQFD�)DXOW��1RUWKHUQ�%DMD�&DOLIRUQLD��0H[LFR

3HWHU�*ROG
*ROG��3���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV��$XVWLQ
%HKU��:���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV��$XVWLQ
)OHWFKHU��-���&HQWUR�GH�,QYHVWLJDFLµQ�&LHQW¯ILFD�\�GH�(GXFDFLµQ�6XSHULRU�GH�(QVHQDGD
+LQRMRVD�&RURQD��$���&HQWUR�GH�,QYHVWLJDFLµQ�&LHQW¯ILFD�\�GH�(GXFDFLµQ�6XSHULRU�GH�(QVHQDGD
5RFNZHOO��7���6DQ�'LHJR�6WDWH�8QLYHUVLW\

;MXLMR�XLI�WSYXLIVR�7ER�%RHVIEW�XVERWJSVQ�TPEXI�FSYRHEV]�W]WXIQ��VIPEXMZIP]�PMXXPI�MW�ORS[R�VIKEVHMRK�EGXMZI
JEYPXMRK�MR�RSVXLIVR�&ENE�'EPMJSVRME��1I\MGS��SV�SJJWLSVI�EPSRK�XLI�-RRIV�'SRXMRIRXEP�&SVHIVPERH��8LI�MRRIV
SJJWLSVI�W]WXIQ�ETTIEVW�XS�FI�JIH�JVSQ�XLI�WSYXL�F]�XLI�%KYE�&PERGE�*EYPX��%&*��[LMGL�WXVMOIW�RSVXL[IWX
EGVSWW�XLI�4IRMRWYPEV�6ERKIW�SJ�RSVXLIVR�&ENE�'EPMJSVRME��8LIVIJSVI��XLI�KISPSKMG�WPMT�VEXI�JSV�XLI�%&*�EPWS
TVSZMHIW�E�QMRMQYQ�WPMT�VEXI�IWXMQEXI�JSV�XLI�SJJWLSVI�W]WXIQ��[LMGL�MW�GSRRIGXIH�XS�XLI�RSVXL�XS�JEYPXW�MR�XLI
0SW�%RKIPIW�VIKMSR��4VIZMSYW�WXYHMIW�EPSRK�XLI�%&*�HIXIVQMRIH�WPMT�VEXIW�SJ�b����QQ�]V��b��	�SJ�VIPEXMZI
TPEXI�QSXMSR��,S[IZIV��XLIWI�VEXIW�VIPMIH�SR�MQTVIGMWI�EKI�IWXMQEXIW�ERH�SJJWIX�KISQSVTLMG�JIEXYVIW�SJ�E
X]TI�XLEX�VIUYMVI�XLIWI�VEXIW�XS�FI�MRXIVTVIXIH�EW�QMRMQE��EPPS[MRK�JSV�XLI�TSWWMFMPMX]�XLEX�XLI�WPMT�VEXI�JSV�XLI
%&*�QE]�FI�KVIEXIV��%PXLSYKL�WIMWQMGEPP]�UYMIWGIRX��XLI�WYVJEGI�XVEGI�SJ�XLI�%&*�GPIEVP]�VIJPIGXW�,SPSGIRI
EGXMZMX]��ERH�KMZIR�MXW�GSRRIGXMZMX]�[MXL�XLI�SJJWLSVI�JEYPX�W]WXIQ��QSVI�UYERXMXEXMZI�WPMT�VEXIW�JSV�XLI�%&*�EVI
RIIHIH�XS�FIXXIV�YRHIVWXERH�IEVXLUYEOI�LE^EVH�JSV�FSXL�97�ERH�1I\MGER�GSEWXEP�TSTYPEXMSRW�
������������9WMRK�RI[P]�EGUYMVIH�EMVFSVRI�0M(%6��[I�LEZI�QETTIH�TVMQEV]�ERH�WIGSRHEV]�JEYPX�WXVERHW�EPSRK
XLI�WIKQIRXIH�[IWXIVR����OQ�SJ�XLI�%&*��1MRMQEP�HIZIPSTQIRX�LEW�PIJX�XLI�KISQSVTLMG�VIGSVH�SJ�WYVJEGI
WPMT�VIQEVOEFP]�[IPP�TVIWIVZIH��ERH�[I�LEZI�MHIRXMJMIH�EFYRHERX�IZMHIRGI�QIXIV�XS�OQ�WGEPI�VMKLX�PEXIVEP
HMWTPEGIQIRX��MRGPYHMRK�RI[�0EXI�5YEXIVREV]�WPMT�VEXI�WMXIW��;I�ZIVMJMIH�TSXIRXMEP�VIGSRWXVYGXMSRW�EX�IEGL�WMXI
HYVMRK�WYQQIV������JMIPH[SVO��ERH�WIPIGXIH�ER�MRMXMEP�KVSYT�SJ�XLVII�LMKL�TSXIRXMEP�WPMT�VEXI�WMXIW�JSV�HIXEMPIH
QETTMRK�ERH�KISGLVSRSPSKMG�EREP]WIW��3JJWIX�PERHJSVQW��MRGPYHMRK�JPYZMEP�XIVVEGI�VMWIVW��EPPYZMEP�JERW��ERH
MRGMWIH�GLERRIP�JMPP�HITSWMXW��VIGSVH�HMWTPEGIQIRXW�SJ�b�����Q��ERH�FEWIH�SR�QMRMQEP�WSMP�HIZIPSTQIRX��RSRI
ETTIEV�SPHIV�XLER�IEVP]�,SPSGIRI��8S�UYERXMXEXMZIP]�GSRWXVEMR�PERHJSVQ�EKIW��[I�GSPPIGXIH�WYVJEGI�ERH�HITXL
TVSJMPI�WEQTPIW�JSV���&I�GSWQSKIRMG�I\TSWYVI�HEXMRK��;I�EPWS�MHIRXMJMIH�WMXIW�JSV�RI[�TEPISWIMWQMG
I\GEZEXMSRW��ERH�HSGYQIRXIH�IZMHIRGI�SJ�XLI�PEWX�X[S�IEVXLUYEOIW��IEGL�SJ�[LMGL�TVSHYGIH�b����Q�SJ�WYVJEGI
HMWTPEGIQIRX��;I�I\TIGX�RI[�,SPSGIRI�WPMT�VEXIW�JSV�XLI�%KYE�&PERGE�*EYPX�XS�FI�JSVXLGSQMRK�MR�JEPP�SJ������

.H\ZRUGV��EGXMZI�XIGXSRMGW��WPMT�VEXI��%KYE�&PERGE�JEYPX��7ER�%RHVIEW�JEYPX��PMHEV��GSWQSKIRMG�HEXMRK
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=LUFRQ��8�7K��+H��(IIHFWV�RI�5DGLDWLRQ�'DPDJH�RQ��+H�GLIIXVLRQ�DQG�$JH

$GDP�*ROGVPLWK
*ROGVPLWK��$���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�$XVWLQ��7;
6WRFNOL��'���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�$XVWLQ��7;
.HWFKDP��5���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�$XVWLQ��7;
:DIIRUQ��6���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�$XVWLQ��7;

-RXIVTVIXEXMSR�SJ�GSSPMRK�EKIW�JVSQ�XLI�MRGVIEWMRKP]�TSTYPEV�^MVGSR��9�8L�,I��SV�>,I�XLIVQSGLVSRSQIXV]�MW
WSQIXMQIW�GSQTPMGEXIH�F]�^MVGSR�LEZMRK�I\TIVMIRGIH�LMKL�VEHMEXMSR�HSWIW��HYI�XS�LMKL�9�ERH�8L
GSRGIRXVEXMSRW�ERH�SV�WPS[��TVSXVEGXIH�I\LYQEXMSR�LMWXSVMIW��7YGL�LMKLP]�HEQEKIH�^MVGSRW�VIGSVH�GSSPMRK�EKIW
[LMGL�GER�ZEV]�SZIV�XIRW�XS�LYRHVIHW�SJ�QMPPMSRW�SJ�]IEVW�JVSQ�E�WMRKPI�VSGO��ERH�]MIPHMRK�E�RIKEXMZI
GSVVIPEXMSR�[MXL�IJJIGXMZI�9��I9�!�?9A�������?8LA�GSRGIRXVEXMSR��LIVI�EW�E�TVS\]�JSV�VEHMEXMSR�HEQEKI�
%PXLSYKL�QSVI�VEVI��WSQI�VIWIEVGLIVW�EPWS�SFWIVZI�TSWMXMZI�EKI�I9�GSVVIPEXMSRW�JSV�PS[�I9��PS[�HEQEKI�>,I
HEXEWIXW��-RZIVWI�QSHIPMRK�MW�SJXIR�YWIH�XS�MRXIVTVIX�XLIWI�HEXE��LS[IZIV��ER�YRHIVWXERHMRK�SJ�XLI�H]REQMG
HMJJYWMSR�OMRIXMGW�SJ��,I�JVSQ�^MVGSR�MW�GVMXMGEP�XS�EGGYVEG]��8LMW�VIWIEVGL�WIIOW�XS�FIXXIV�YRHIVWXERH�LS[�XLI
HMJJYWMZMX]�SJ��,I�JVSQ�^MVGSR�GLERKIW�[MXL�XLI�TVSKVIWWMZI�HIWXVYGXMSR�SJ�XLI�GV]WXEP�PEXXMGI�F]�VEHMSEGXMZMX]�
[MXL�XLI�IRH�KSEP�FIMRK�MQTVSZIH�MRZIVWI�QSHIPMRK�SJ�XLI�XLIVQEP�LMWXSVMIW�VIGSVHIH�F]�>,I�HEXE�[MXL�EKI�I9
GSVVIPEXMSRW��8S�EHHVIWW�PS[�HSWI��TSWMXMZI�EKI�I9�GSVVIPEXMSRW��[I�EPWS�TVIWIRX�WXIT�LIEXIH�HMJJYWMSR
I\TIVMQIRXW�JVSQ�XLI�+VEWFIVK�-KIRSYW�'SQTPI\��YWMRK�XLVII�^MVGSRW�JVSQ�XLI�1EMR�+VEWFIVK�-RXVYWMSR��9�
4F�EKI��b����1E�ERH�XLVII�JVSQ�XLI�(EPEQ�-RXVYWMSR��9�4F�EKI��b����1E��8S�EHHVIWW�LMKL�HSWI��RIKEXMZI
EKI�I9�GSVVIPEXMSRW��[I�TVIWIRX�>,I�EKIW�ERH�HMJJYWMSR�I\TIVMQIRX�VIWYPXW�JVSQ�XLI�7MREM�4IRMRWYPE�SJ�)K]TX
ERH�XLI�,EPP�4IRMRWYPE�SJ�&EJJMR�-WPERH��'EREHE��[MXL�GSQTPMQIRXEV]�QIEWYVIQIRXW�SJ�GV]WXEPPMRMX]�F]�6EQER
WTIGXVSWGST]�ERH�9�8L�^SREXMSR�F]�PEWIV�EFPEXMSR�-'4�17��8LI�,EPP�4IRMRWYPE�SJ�&EJJMR�-WPERH�MW�E�WPS[�
GSSPIH�%VGLEIER�GVEXSR��9�4F�EKIW��b����+E�GSQTSWIH�SJ�EWWSVXIH�JIPWMG�MKRISYW�VSGOW��FSVILSPI�WEQTPIW�SJ
EWWSVXIH�MKRISYW�ERH�QIXEQSVTLMG�VSGOW�JVSQ�XLI�7MREM�4IRMRWYPE�FEWIQIRX�EVI�]SYRKIV�FYX�QSVI�I9�VMGL
[MXL�ER�EGXMZI�FYX�VIPEXMZIP]�[IPP�GSRWXVEMRIH�XLIVQEP�LMWXSV]��[LSWI�>,I�EKIW�GPYWXIV�EVSYRH�ORS[R�XIGXSRMG
IZIRXW��&SXL�WIXXMRKW�WLS[�HMWXMRGX�PSK�RSVQEP�HIGVIEWIW�MR�>,I�EKIW�[MXL�MRGVIEWMRK�I9�FI]SRH�GPIEVP]
HIJMRIH�I9�XLVIWLSPHW��[MXL�XLI�QE\MQYQ�TSXIRXMEP�HSWIW�EX�XLIWI�XLVIWLSPHWཌྷᅖ���������ͪ�HIGE]W�K�SR�XLI
,EPP�4IRMRWYPE��ERH�ᅖ���������SR�XLI�7MREM�4IRMRWYPEཌྷFIMRK�FIPS[�XLI�GYVVIRXP]�EGGITXIH�XLVIWLSPH�SJ
GLERKIW�MR�HMJJYWMZMX]�SJ����������ͪ�HIGE]W�K��*YVXLIVQSVI��WXIT�LIEXIH��,I�HMJJYWMSR�I\TIVMQIRXW�WLS[
%VVLIRMYW�HMJJYWMZMX]�TEVEQIXIVW��EGXMZEXMSR�IRIVK]�($��ERH�XLI�TVI�I\TSRIRXMEP�JEGXSV�OQ�'��U���FSXL
MRGVIEWMRK�[MXL�MRGVIEWMRK�HSWI��8LIWI�VIWYPXW�EVI�MR�HMVIGX�GSRXVEHMGXMSR�[MXL�XLI�GYVVIRX�LMKL�HEQEKI�>,I
QSHIP��[LMGL�HIGVIEWIW�($�[MXL�MRGVIEWMRK�HSWI�[LMPI�'��MW�LIPH�GSRWXERX�FI]SRH�XLI�ͪ�VIGSMP�HEQEKI
TIVGSPEXMSR�XLVIWLSPH�SJ�b���������ͪ�HIGE]W�K��;I�MRXIVTVIX�MRGVIEWMRK�OQ�'��U��[MXL�MRGVIEWMRK�HSWI�EW
VIJPIGXMRK�IMXLIV�HIGVIEWIW�MR�IJJIGXMZI�HMJJYWMSR�HSQEMR�WM^I�U��SV�MRGVIEWIW�MR�MSRMG�TSVSWMX]�VIPEXIH�XS�'��
JYVXLIVQSVI��MRGVIEWIW�MR�($�[MXL�MRGVIEWMRK�HEQEKI�MW�GSRWMWXIRX�[MXL�XLI�ETEXMXI��9�8L�,I�W]WXIQ��[LIVIMR
HEQEKI�^SRIW�JYRGXMSR�EW�LIPMYQ�དXVETWདྷ��%PXLSYKL�XLI�VIWYPX�SJ�FSXL�ETTVSEGLIW�MW�E�VIHYGXMSR�MR�IJJIGXMZI
GPSWYVI�XIQTIVEXYVI��7&�VIGSVHIH�F]�XLI�>,I�W]WXIQ�[MXL�MRGVIEWMRK�HEQEKI��XLIWI�VIWYPXW�[MPP�FI�XLI
JSYRHEXMSR�SJ�ER�MQTVSZIH�QSHIP�GETEFPI�SJ�QSVI�EGGYVEXIP]�I\XVEGXMRK�XLI�XLIVQEP�LMWXSVMIW�VIGSVHIH�F]
LMKL�HEQEKI�^MVGSR�

.H\ZRUGV��^MVGSR���9�8L�,I��XLIVQSGLVSRSQIXV]
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$�1HZ�$SSURDFK�WR�'DWH�6HUSHQWLQLWHV�ZLWK�0DJQHWLWH��8�7K��+H�7KHUPRFKURQRORJ\

(PLO\�+HUQDQGH]�*ROGVWHLQ
&RRSHUGRFN��(���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
6WRFNOL��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ

7IVTIRXMRM^EXMSR�MW�E�[MHIWTVIEH�ERH�JYRHEQIRXEP�TVSGIWW�XLEX�SGGYVW�EPSRK�TPEXI�FSYRHEVMIW�HYVMRK�L]HVSYW
EPXIVEXMSR�SJ�QERXPI�VSGOW��8LI�XMQMRK�SJ�WIVTIRXMRM^EXMSR�MW�GVMXMGEP�JSV�YRHIVWXERHMRK�XLI�IZSPYXMSR�SJ
VLISPSKMGEP�WXVIRKXL�SJ�XLI�QERXPI�ERH�GLIQMGEP�I\GLERKI�FIX[IIR�JPYMHW�ERH�YPXVEQEJMG�VSGOW�HYVMRK�XIGXSRMG
TVSGIWWIW��FYX�HMVIGX�HEXMRK�SJ�WIVTIRXMRMXIW�LEW�FIIR�GLEPPIRKMRK�SV�MQTSWWMFPI��;I�TVIWIRX�XLI�JMVWX
ETTPMGEXMSR�SJ�QEKRIXMXI��9�8L�,I�XLIVQSGLVSRSPSK]�XS�HEXI�WXEKIW�SJ�EPXIVEXMSR�MR�YPXVEQEJMG�VSGOW��-R
SVHIV�XS�TVSZI�XLI�ZMEFMPMX]�SJ�QEKRIXMXI�,I�HEXMRK�MR�XLIWI�PMXLSPSKMIW��QEKRIXMXI�EKIW�[IVI�SFXEMRIH�JVSQ�X[S
YPXVEQEJMG�QEXVM\�PMXLSPSKMIW�SJ�XLI�/EQTSW�QIPERKI�FIPX��E�LMKL�TVIWWYVI�PS[�XIQTIVEXYVI�WYFHYGXMSR
GSQTPI\�SR�XLI�MWPERH�SJ�7]VSW��+VIIGI��1EKRIXMXI��9�8L�,I�QIEWYVIQIRXW�JVSQ�MRXIVREP�JVEKQIRXW�SJ�PEVKI
KVEMRW�[MXLMR�E�GLPSVMXI�WGLMWX�ERH�E�WIVTIRXMRMXI�WGLMWX�VIGSVH�1MH�1MSGIRI�I\LYQEXMSR�VIPEXIH�GSSPMRK�EKIW�
[LIVIEW�WQEPPIV�KVEMRW�JVSQ�XLI�WIVTIRXMRMXI�WGLMWX�VIGSVH�4PMSGIRI�QEKRIXMXI�KVS[XL��8LIWI�VIWYPXW�EVI
IZMHIRGI�JSV�QYPXMTPI�ITMWSHIW�SJ�PEXI�WXEKI�JPYMH�EPXIVEXMSR��[LMGL�LEW�MQTPMGEXMSRW�JSV�XLI�GSSPMRK�LMWXSV]�ERH
PSGEP�KISGLIQMGEP�I\GLERKIW�SJ�XLMW�,408�XIVVERI��8LMW�QIXLSH�TVSZMHIW�E�RI[�XSSP�XLEX�QE]�FI�I\TERHIH�XS
MRZIWXMKEXI�XLI�TVSGIWWIW�ERH�XMQIWGEPIW�SJ�WIVTIRXMRM^EXMSR�JVSQ�E�ZEVMIX]�SJ�XIGXSRMG�WIXXMRKW�

.H\ZRUGV��XLIVQSGLVSRSPSK]��KISGLVSRSPSK]��WIVTIRXMRMXIW��QEKRIXMXI
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5KHRORJLFDO�+HWHURJHQHLW\�$ORQJ�WKH�'HHS�6XEGXFWLRQ�,QWHUIDFH��,QVLJKWV�)URP�([KXPHG�+3
0HWDPRUSKLF�5RFNV�([SRVHG�RQ�6\URV�,VODQG��*UHHFH

$OLVVD�.RWRZVNL
.RWRZVNL��$���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
%HKU��:���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WRFNOL��'���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
$VKOH\��.���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�VLISPSKMGEP�TVSTIVXMIW�SJ�WYFHYGXMSR�MRXIVJEGI�WLIEV�^SRIW�GSRXVSP�WIZIVEP�EWTIGXW�SJ�WYFHYGXMSR�^SRI
H]REQMGW��MRGPYHMRK�WLIEV�XVEGXMSRW�EPSRK�XLI�TPEXI�MRXIVJEGI��VEXIW�ERH�EQSYRXW�SJ�I\LYQEXMSR��ERH�HITXLW
ERH�WX]PIW�SJ�WIMWQMGMX]��;I�HSGYQIRX�XLI�VLISPSKMGEP�TVSTIVXMIW�SJ�E�HIIT�WYFHYGXMSR�MRXIVJEGI�YWMRK
I\LYQIH�IGPSKMXI�ERH�FPYIWGLMWX�JEGMIW�VSGOW�JVSQ�7]VSW�-WPERH��+VIIGI��8LIWI�VSGOW�[IVI�WYFHYGXIH�XS�b��
OQ�HITXL�HYVMRK�XLI�)SGIRI��[IVI�I\LYQIH�TEVX�[E]�EPSRK�XLI�XST�SJ�XLI�WYFHYGXMRK�WPEF��ERH�[IVI�XLIR
YPXMQEXIP]�I\LYQIH�XS�XLI�WYVJEGI�FIRIEXL�1MSGIRI�HIXEGLQIRX�JEYPXW��0SGEPM^EXMSR�SJ�WXVEMR�HYVMRK
I\LYQEXMSR�EPPS[IH�TVSKVEHI�JEFVMGW�XS�FI�TVIWIVZIH��8LI�48�GSRHMXMSRW���������'�������OF�SJ�XLIWI
JEFVMGW�EVI�GSQTEVEFPI�XS�GSRHMXMSRW�SJ�ITMWSHMG�XVIQSV�ERH�WPS[�WPMT��)87�SFWIVZIH�MR�WSQI�QSHIVR
WYFHYGXMSR�^SRIW��MRGPYHMRK�'EWGEHME��8[S�X]TIW�SJ�TVSKVEHI�JEFVMGW�[IVI�HMWXMRKYMWLIH�EJXIV�EREP]^MRK�QEGVS�
WGEPI�HMWXVMFYXMSRW�SJ�WXVEMR�ERH�QMGVSTL]WMGEP�QIGLERMWQW�SJ�GVIIT�MR�QIXEQEJMG�VSGOW��8]TI���JEFVMGW
GSRXEMR�IGPSKMXI�TSHW�FSYHMREKIH�[MXLMR�E�FPYIWGLMWX�QEXVM\��8LI�IGPSKMXIW�WLS[�FVMXXPI�HIJSVQEXMSR�[MXL
GVSWW�GYXXMRK�ZIMRW�GSRXEMRMRK�EFYRHERX�LMKL�TVIWWYVI�QMRIVEPW��(IJSVQEXMSR�MR�QEXVM\�FPYIWGLMWXW�MW
EGGSQQSHEXIH�F]�VMKMH�VSXEXMSR�SJ�EQTLMFSPI�ERH�HMJJYWMSR�GVIIT�MR�TPEKMSGPEWI��8]TI���JEFVMGW�GSRXEMR
FPYIWGLMWXW�ERH�IGPSKMXIW�XLEX�EVI�MWSGPMREPP]�JSPHIH�EX�WMQMPEV�[EZIPIRKXLW��XLYW�EVI�ETTVS\MQEXIP]�MWSZMWGSYW�
(IJSVQEXMSR�MW�EKEMR�EGGSQQSHEXIH�F]�HMJJYWMSR�GVIIT�MR�FPYIWGLMWXW��FYX�F]�HMWPSGEXMSR�GVIIT�SJ�SQTLEGMXI
MR�IGPSKMXIW��;I�MRXIVTVIX�XLIWI�HIJSVQEXMSR�X]TIW�XS�VIJPIGX�ZEV]MRK�EQSYRXW�SJ�JMRMXI�WXVEMR��FYX�[SVO�MW�MR
TVSKVIWW�XS�IWXEFPMWL�[LIXLIV�XLI]�EPWS�VIGSVH�HMJJIVIRX�48�GSRHMXMSRW��8LI�XVERWMXMSR�JVSQ�8]TI���XS���JEFVMGW
VITVIWIRXW�E�WMKRMJMGERX�GLERKI�MR�FSXL�FYPO�ZMWGSWMX]�ERH�WIMWQMG�ERMWSXVST]��ERH�QE]�GSVVIWTSRH�XS�E
XVERWMXMSR�JVSQ�)87�X]TI�FILEZMSVཌྷE�GSYTPIH�WIMWQMG��FVMXXPI�JEMPYVI�EWIMWQMG��HYGXMPI�GVIIT
TLIRSQIREཌྷXS�JYPP]�HYGXMPI�EWIMWQMG�GVIIT��6LISPSKMGEP�LIXIVSKIRIMX]�ETTIEVW�XS�FI�ER�MRLIVIRX�JIEXYVI�SJ
WYFHYGXMSR�XIVVERIW��MRZSPZMRK�GLERKIW�MR�HIJSVQEXMSR�QIGLERMWQW�JVSQ�WYFHYGXMSR�XS�I\LYQEXMSR�ERH�WXVEMR
TEVXMXMSRMRK�FIX[IIR�PMXLSPSKMIW�MR�XLI�WYFHYGXMSR�WLIEV�^SRI�

.H\ZRUGV��WYFHYGXMSR�^SRI��VLISPSK]��FPYIWGLMWX��IGPSKMXI��WIMWQMGMX]
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([WHQVLRQDO�(YROXWLRQ�RI�WKH�/RZHU�&UXVW�ZLWK�2URJHQLF�,QKHULWDQFH��2EVHUYDWLRQV�IURP�WKH�%DVLQ�
DQG�5DQJH�DQG�WKH�3\UHQHHV

5RGULJR�/LPD
/LPD��5���,QVWLWXWH�IRU�*HRSK\VLFV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
+D\PDQ��1���,QVWLWXWH�IRU�*HRSK\VLFV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.HOO\��(���8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
/DYLHU��/���,QVWLWXWH�IRU�*HRSK\VLFV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

'SRXMRIRXEP�QEVKMRW�I\LMFMX�E�VERKI�SJ�[MHXLW�ERH�W]QQIXVMIW�HIJMRIH�F]�XLI�TEXXIVRW�SJ�PSGEPM^EXMSR�HYVMRK
I\XIRWMSR�ERH�VMJXMRK��8LI�JSVQEXMSR�SJ�WYGL�GVYWXEP�WGEPI�^SRIW�SJ�PSGEPM^IH�WXVEMR�SGGYVW�IEVP]�MR�VMJX
IZSPYXMSR��ERH�XLI�VLISPSK]�SJ�XLI�PS[IV�GVYWX�TPE]W�E�PEVKI�VSPI�MR�XLMW�PSGEPM^EXMSR��-R�TEVXMGYPEV��HSQEMRW�SJ
PS[�ZMWGSWMX]�GER�GSRXVSP�XLI�FYPO�PS[IV�GVYWXEP�WXVIRKXL�VIPEXMZI�XS�XLI�YTTIV�GVYWX�ERH�PMXLSWTLIVMG�QERXPI�
1ER]�VMJXIH�QEVKMRW�MRLIVMX�IEVPMIV�SVSKIRMG�WXVYGXYVIW��JEFVMGW��ERH�QIXEQSVTLMG�MKRISYW�QMRIVEP
EWWIQFPEKIW��ERH�IZIR�XLSYKL�XLIWI�GER�TVIHEXI�XLI�VMJX�F]���དྷ�XS����དྷW�Q]V��XLIVI�EVI�L]TSXLIWM^IH
QIGLERMGEP�PMROEKIW�FIX[IIR�WYGL�MRLIVMXIH�GVYWXEP�JEFVMGW�ERH�WYFWIUYIRX�VMJX�TVSTEKEXMSR��-R�XLI�WXYH]�-
YWIH�QMGVSWXVYGXYVEP�SFWIVZEXMSRW�GSYTPIH�[MXL�TLEWI�IUYMPMFVME�QSHIPMRK�XS�JYVXLIV�IZEPYEXI�XLI�VSPI�SJ
TVII\MWXMRK�SVSKIRMG�JEFVMGW�MR�GSRXMRIRXEP�I\XIRWMSR��)\TSWYVIW�SJ�QMH��XS�PS[IV�GVYWXEP�VSGOW�[IVI
MRZIWXMKEXIH�MR�XLMW�WXYH]��XLI�*YRIVEP�ERH�&PEGO�1SYRXEMRW�SJ�XLI�(IEXL�:EPPI]�VIKMSR��'EPMJSVRME��ERH�JVSQ
XLI�1EYPISR�&EWMR�SJ�XLI�;IWXIVR�4]VIRIIW��8LI�(IEXL�:EPPI]�VIKMSR�WMXW�[MXLMR�XLI�&EWMR�ERH�6ERKI�VIKMSR
SJ�FVSEHP]�HMWXVMFYXIH�'IRS^SMG�I\XIRWMSR��SZIV�E�VIPEXMZIP]�JPEX�ERH�HIIT��b������OQ�QSLS��-R�GSRXVEWX��MR
XLI�1EYPISR�FEWMR�'VIXEGISYW�I\XIRWMSR�[EW�QSVI�PSGEPM^IH�MR�SPHIV�,IVG]RMER�SVSKIRMG�GVYWX��[LMGL�ETTIEVW
XS�LEZI�EGGSQQSHEXIH�QERXPI�I\LYQEXMSR�IEVP]�MR�XLI�VMJXMRK�IZSPYXMSR��-R�FSXL�EVIEW��PS[IV�GVYWXEP�VSGOW�EVI
GLEVEGXIVM^IH�F]�MRLIVMXIH�QMKQEXMXMG�JEFVMGW�SZIVTVMRXIH�F]�^SRIW�SJ�PSGEPM^IH��I\XIRWMSREP�VIPEXIH�JEFVMGW
GSRWMWXMRK�QMRIVEP�EWWIQFPEKIW�XLEX�HIJMRI�ER�SZIVEPP�4�8�GSSPMRK�TEXL��8LI�LMKL�XIQTIVEXYVI�JEFVMGW�VIGSVH
HIGSQTVIWWMSR�QIPXMRK�JSPPS[MRK�PEXI��XS�TSWX�SVSKIRMG�GSPPETWI��=IX��XLIWI�EVIEW�WLS[�GSRXVEWXMRK�VIXVSKVEHI
EWWIQFPEKIW�ERH�QMGVSWXVYGXYVIW��MRJIVVIH�XS�VIJPIGX�HMJJIVIRGIW�MR�QIPX�WIKVIKEXMSR�ERH�PSWW�EX�XLI�OQ�WGEPI�
[LMGL�EJJIGXIH�PS[IV�GVYWXEP�JIVXMPMX]�ERH�QIGLERMGEP�TVSTIVXMIW��%X�WYFWIUYIRX�I\XIRWMSREP�WXEKIW��QMH��XS
PS[IV�GVYWXEP�HIJSVQEXMSR�[EW�GSRXVSPPIH�F]�LMKL�WXVEMR�^SRIW�GSRWMWXMRK�VIXVSKVEHI�VIEGXMSR�TVSHYGXW�JVSQ
XLI�MRLIVMXIH��TSWX�SVSKIRMG�JEFVMGW��8LI�XVERWTSWMXMSR�SJ�XLI�MRLIVMXIH�JEFVMGW�EWWSGMEXIH�XS�GVYWXEP�XLMRRMRK
SZIV�E�GSSPMRK�TEXL�MW�HSGYQIRXIH�[MXL�G�E\MW�JEFVMGW�EREP]WMW�MR�UYEVX^��[LMPI�MR�XLI�(IEXL�:EPPI]�I\XIRWMSREP
JEFVMGW�EVI�GLEVEGXIVM^IH�F]�MRXIVGSRRIGXIH�ཕ[IEOབ�PE]IVW��XLI�1EYPISR�VMJX�VIPEXIH�HIJSVQEXMSR�WLS[�QMRSV
JPYMH�EWWMWXIH�VIEGXMSRW�ERH�QSVI�LMKL�8�IQFVMXXPIQIRX��8LIVIJSVI��[IEOIRMRK�ERH�WXVEMR�PSGEPM^EXMSR�HYVMRK
I\XIRWMSREP�WXEKIW�MW�HMVIGXP]�GSRXVSPPIH�F]�XLI�TVII\MWXMRK��TSWX�SVSKIRMG�XLIVQEP�IZSPYXMSR��GSQTSWMXMSREP�ERH
JEFVMG�HIZIPSTQIRX��

.H\ZRUGV��)\XIRWMSR��6MJXMRK��0S[IV�'VYWX��6LISPSK]��1MGVSWXVYGXYVEP��1IXEQSVTLMG�4IXVSPSK]
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7KH�(IIHFW�RI�6XEGXFWLQJ�6ODEV�LQ�*OREDO�6KHDU�:DYH�7RPRJUDSK\

&KDQJ�/X
/X��&���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
*UDQG��6���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

7YFHYGXMRK�WPEFW�VITVIWIRX�WXVSRK�WLSVX�[EZIPIRKXL�WIMWQMG�ERSQEPMIW�MR�XLI�YTTIV�QERXPI�[LIVI�QYGL�SJ
)EVXLདྷW�WIMWQMGMX]�MW�PSGEXIH��%W�WYGL��XLI]�LEZI�XLI�TSXIRXMEP�XS�FMEW�PSRKIV�[EZIPIRKXL�WIMWQMG�XSQSKVETL]
QSHIPW��8S�IZEPYEXI�XLI�IJJIGX�SJ�WYFHYGXMRK�WPEFW�MR�KPSFEP�XSQSKVETL]��[I�TIVJSVQIH�E�WIVMIW�SJ�MRZIVWMSR
XIWXW�YWMRK�E�KPSFEP�W]RXLIXMG�WLIEV�[EZI�XVEZIP�XMQI�HEXEWIX�JSV�E�XLISVIXMGEP�WPEF�QSHIP�FEWIH�SR�TVIHMGXIH
XLIVQEP�ERSQEPMIW�[MXLMR�WPEFW��8LI�WTIGXVEP�IPIQIRX�QIXLSH��7)1�[EW�ETTPMIH�XS�TVIHMGX�XLI�XVEZIP�XMQI
ERSQEPMIW�TVSHYGIH�F]�XLI��(�WPEF�QSHIP�JSV�TEXLW�GSVVIWTSRHMRK�XS�SYV�GYVVIRX�HEXE�YWIH�MR�EGXYEP
XSQSKVETL]�QSHIPW��-RZIVWMSR�XIWXW�LEZI�FIIR�GSRHYGXIH�JMVWX�YWMRK�XLI�VE[�XVEZIP�XMQI�ERSQEPMIW�XS�GLIGO
LS[�[IPP�XLI�WPEFW�GER�FI�MQEKIH�MR�KPSFEP�XSQSKVETL]�[MXLSYX�XLI�IJJIGX�SJ�QMWPSGEXMSR��3YV�VIWYPXW�MRHMGEXI
XLEX�QSWX�SJ�XLI�WPEFW�GER�FI�MHIRXMJMIH�MR�XLI�MRZIVWMSR�VIWYPX�FYX�[MXL�WQSSXLIH�ERH�VIHYGIH�EQTPMXYHI��8LI
VIGSZIV]�SJ�XLI�XSXEP�QEWW�ERSQEP]�MR�WPEF�VIKMSRW�MW�EFSYX���	��;I�XLIR�TIVJSVQIH�ERSXLIV�MRZIVWMSR�XIWX�XS
MRZIWXMKEXI�XLI�IJJIGX�SJ�QMWPSGEXMSR�GEYWIH�F]�WYFHYGXMRK�WPEFW��;I�JSYRH�XLEX�WSYVGI�QMWPSGEXMSR
WMKRMJMGERXP]�HIKVEHIW�XLI�MQEKMRK�SJ�WYFHYGXMRK�WPEFW�ཌ�TSXIRXMEPP]�VIHYGMQK�XLI�VIGSZIV]�SJ�QEWW�ERSQEPMIW
MR�WPEF�VIKMSRW�XS�SRP]���	��;I�XIWXIH�X[S�WSYVGI�VIPSGEXMSR�TVSGIHYVIW�ཌ�ER�MXIVEXMZI�VIPSGEXMSR�MRZIVWMSR
ERH�NSMRX�VIPSGEXMSR�MRZIVWMSR��&SXL�QIXLSHW�TEVXMEPP]�VIGSZIV�XLI�XVYI�WSYVGI�PSGEXMSRW�ERH�MQTVSZI�XLI
MRZIVWMSR�VIWYPXW��FYX�XLI�NSMRX�MRZIVWMSR�QIXLSH�[SVOIH�WMKRMJMGERXP]�FIXXIV�XLER�XLI�MXIVEXMZI�QIXLSH��-R�EPP�SJ
SYV�MRZIVWMSR�XIWXW��XLI�EQTPMXYHI�SJ�EVXMJEGX�WXVYGXYVIW�MR�XLI�PS[IV�QERXPI�GEYWIH�F]�XLI�MRGSVVIGX�MQEKMRK�SJ
WPEFW��YT�XS�b���	�7�ZIPSGMX]�ERSQEPMIW�EVI�GSQTEVEFPI�XS�PEVKI�WGEPI�PS[IV�QERXPI�LIXIVSKIRIMXMIW�WIIR�MR
KPSFEP�XSQSKVETL]�WXYHMIW�

.H\ZRUGV��7YFHYGXMRK�7PEFW��+PSFEP�8SQSKVETL]��-RZIVWI�8LISV]��)EVXLUYEOI�1MWPSGEXMSR
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1XPHULFDO�0RGHOLQJ�RI�,QLWLDO�6OLS�DQG�3RURHODVWLF�(IIHFWV�RI�WKH������&RVWD�5LFD�(DUWKTXDNH

.LPEHUO\�0F&RUPDFN
0F&RUPDFN��.���'HSDUWPHQW�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�$W�$XVWLQ��$XVWLQ�7;
+HVVH��0���'HSDUWPHQW�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�$W�$XVWLQ��$XVWLQ�7;
6WDGOHU��*���&RXUDQW�,QVWLWXWH��1HZ�<RUN�8QLYHUVLW\��1HZ�<RUN��1<

6IQSXI�WIRWMRK�ERH�KISHIXMG�QIEWYVIQIRXW�EVI�TVSZMHMRK�E�RI[�[IEPXL�SJ�WTEXMEPP]�HMWXVMFYXIH��XMQI�WIVMIW
HEXE�XLEX�LEZI�XLI�EFMPMX]�XS�MQTVSZI�SYV�YRHIVWXERHMRK�SJ�GS�WIMWQMG�VYTXYVI�ERH�TSWX�WIMWQMG�TVSGIWWIW�MR
WYFHYGXMSR�^SRIW��;I�JSVQYPEXI�E�&E]IWMER�MRZIVWI�TVSFPIQ�XS�MRJIV�XLI�WPMT�HMWXVMFYXMSR�SR�XLI�TPEXI�MRXIVJEGI
YWMRK�ER�IPEWXMG�JMRMXI�IPIQIRX�QSHIP�ERH�+47�WYVJEGI�HIJSVQEXMSR�QIEWYVIQIRXW��;I�TVIWIRX�ER�ETTPMGEXMSR
XS�XLI�GS�WIMWQMG�HMWTPEGIQIRX�HYVMRK�XLI������IEVXLUYEOI�SR�XLI�2MGS]E�4IRMRWYPE�MR�'SWXE�6MGE��[LMGL�MW
YRMUYIP]�TSWMXMSRIH�GPSWI�XS�XLI�1MHHPI�%QIVMGE�8VIRGL�ERH�HMVIGXP]�SZIV�XLI�WIMWQSKIRMG�^SRI�SJ�XLI�TPEXI
MRXIVJEGI��8LI�VIWYPXW�SJ�SYV�MRZIVWMSR�EVI�XLIR�YWIH�EW�ER�MRMXMEP�GSRHMXMSR�MR�E�GSYTPIH�TSVSIPEWXMG�JSV[EVH
QSHIP�XS�MRZIWXMKEXI�XLI�VSPI�SJ�TSVSIPEWXMG�IJJIGXW�SR�TSWX�WIMWQMG�HIJSVQEXMSR�ERH�WXVIWW�XVERWJIV��*VSQ�XLMW
WXYH]�[I�MHIRXMJ]�E�LSVWIWLSI�WLETIH�VYTXYVI�EVIE�[MXL�E�QE\MQYQ�WPMT�SJ�ETTVS\MQEXIP]�����QIXIVW
WYVVSYRHMRK�E�PSGOIH�TEXGL�XLEX�MW�PMOIP]�XS�VIPIEWI�WXVIWW�MR�XLI�JYXYVI��;I�QSHIP�XLI�GS�WIMWQMG�TSVI�TVIWWYVI
GLERKI�EW�[IPP�EW�XLI�TVIWWYVI�IZSPYXMSR�ERH�VIWYPXMRK�HIJSVQEXMSR�MR�XLI�QSRXLW�EJXIV�XLI�IEVXLUYEOI��8LI
VIWYPXW�SJ�XLI�JSV[EVH�QSHIP�MRHMGEXI�XLEX�IEVXLUYEOI�MRHYGIH�TSVI�TVIWWYVI�GLERKIW�HMWWMTEXI�UYMGOP]�RIEV
XLI�WYVJEGI��VIWYPXMRK�MR�VIPE\EXMSR�SJ�XLI�WYVJEGI�MR�XLI�WIZIR�XS�XIR�HE]W�JSPPS[MRK�XLI�IEVXLUYEOI��2IEV�XLI
WYFHYGXMRK�WPEF�MRXIVJEGI��TSVI�TVIWWYVI�GLERKIW�EVI�ER�SVHIV�SJ�QEKRMXYHI�PEVKIV�ERH�QE]�TIVWMWX�JSV�QER]
QSRXLW�EJXIV�XLI�IEVXLUYEOI�

.H\ZRUGV��4SVSIPEWXMGX]��TSWX�WIMWQMG�HIJSVQEXMSR��&E]IWMER�MRZIVWMSR
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.LQHPDWLF�/LQNDJHV�$PRQJ�)ROG�WKUXVW�%HOW�$GYDQFH��'UDLQDJH�1HWZRUN�(YROXWLRQ��DQG�)RUHODQG
%DVLQ�'HYHORSPHQW�LQ�WKH�=DJURV�)ROG�WKUXVW�%HOW�DQG�)RUHODQG�%DVLQ��1RUWKHUQ�,UDT��.XUGLVWDQ

5HQDV�0RKDPPHG
.RVKQDZ��5���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��7;
+RUWRQ��%���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV�DQG�,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ�
7;
6WRFNOL��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��7;
%DUEHU��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��7;
.HQGDOO��-���'HSDUWPHQW�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�$UL]RQD��$=

8LI�>EKVSW�SVSKIRMG�FIPX�MW�XLI�1MHHPI�)EWXIVR�WIKQIRX�SJ�XLI�%PTMRI�,MQEPE]ER�W]WXIQ�ERH�MW�XLI�QSWX
VIGIRX�GSRXMRIRXEP�GSPPMWMSR�^SRI�SR�)EVXL��,S[IZIV��HYI�XS�HMEGLVSRSYW�ERH�MRGVIQIRXEP�HIJSVQEXMSR�XLI
TVIGMWI�EKIW�ERH�OMRIQEXMGW�SJ�WLSVXIRMRK�ERH�HITSWMXMSR�VIQEMR�TSSVP]�YRHIVWXSSH��8LI�/YVHMWXER�VIKMSR�SJ
XLI�>EKVSW�JSPH�XLVYWX�FIPX�ERH�JSVIPERH�FEWMR�GSRXEMRW�[IPP�TVIWIVZIH�2ISKIRI�[IHKI�XST�ERH�JSVIHIIT
HITSWMXW�XLEX�MRGPYHI�GPEWXMG�YRMXW�SJ�9TTIV�*EVW��0S[IV�&EOLXMEVM��ERH�9TTIV�&EOLXMEVM�*QW��8LIWI�TVIWIVZIH
WXVEXE�VIGSVH�ZEVMEXMSRW�MR�WERHWXSRI�QMRIVEPSK]��TIFFPI�GPEWX�X]TI��FIH�XLMGORIWW��FIH�KISQIXV]��ERH�E�QENSV
WLMJX�JVSQ�HMWXEP�JMRI�KVEMRIH�XS�TVS\MQEP�GSEVWI�KVEMRIH�HITSWMXMSR��8LMW�VIWIEVGL�WIIOW�XS�GSRWXVEMR�XLI
XMQMRK�ERH�KISQIXV]�SJ�WLSVXIRMRK��I\LYQEXMSR��WIHMQIRXEXMSR��ERH�QIGLERMWQW�SJ�JSVIPERH�FEWMR�JMPP�F]
EHHVIWWMRK�XLI�JSPPS[MRK�L]TSXLIWIW�����HITSWMXW�SJ�WQEPPIV�[IHKI�XST�FEWMRW�ERH�XLI�FVSEHIV�JSVIPERH�FEWMR
EVI���%�KIRIXMGEPP]�GSRRIGXIH��WLS[MRK�GSQTEVEFPI�TVSZIRERGI�WMKREXYVIW��HITSWMXMSREP�EKIW��ERH�XLIVQEP
LMWXSV]��SV���&�XLI]�JSVQIH�EW�WITEVEXI�GSQTEVXQIRXEPM^IH�FEWMRW�[MXL�HMJJIVIRX�KISPSKMG�LMWXSVMIW����
JSVIPERH�FEWMR�JMPP�GPEWXMG�WIHMQIRXW�HIPMZIVIH�F]���%�E\MEP�VMZIVW�GEVV]MRK�HMWXEP�JMRI�KVEMRIH�WIHMQIRXW�VEXLIV
XLER���&�TVS\MQEP�XVERWZIVWI�VMZIVW�[MXL�GSEVWI�WIHMQIRXW�JVSQ�XLI�EHNEGIRX�XLVYWX�FIPX�����XLI�>EKVSW
SVSKIRMG�[IHKI���%�EHZERGIH�WXIEHMP]�YRHIV�GVMXMGEP�XS�WYTIVGVMXMGEP�[IHKI�GSRHMXMSRW�MRZSPZMRK�MR�WIUYIRGI
XLVYWXMRK�SV���&�TVSTEKEXIH�MRXIVQMXXIRXP]�YRHIV�WYFGVMXMGEP�GSRHMXMSR�MRZSPZMRK�SYX�SJ�WIUYIRGI
HIJSVQEXMSR��8S�EWWIWW�XLIWI�L]TSXLIWIW��[I�IQTPS]IH�ETEXMXI��9�8L�,I�XLIVQSGLVSRSQIXV]��HIXVMXEP�^MVGSR
9�4F�KISGLVSRSPSK]��QEKRIXSWXVEXMKVETL]�ERH�ZEVMSYW�FEWMR�EREP]WIW�XIGLRMUYIW��7XVEXMKVETLMG�QIEWYVIQIRXW
JVSQ�XLI�[IHKI�XST�ERH�JSVIHIIT�FEWMRW�WYKKIWXW�HIZIPSTQIRX�SJ�HITSWMXMSREP�W]WXIQW�JVSQ�QIERHIVMRK�XS
EREWXSQSWMRK�JSV�9TTIV�*EVW�*Q��ERH�JVSQ�FVEMHIH�XS�PS[�WMRYSWMX]�GLERRIP�W]WXIQ�JSV�0S[IV�&EOLXMEVM�*Q�
1EKRIXSWXVEXMKVETLMG�EREP]WMW�JVSQ�XLI�[IHKI�XST�HITSWMXW�SJ�(MREVXE�ERH�XLI�JSVIHIIT�HITSWMXW�SJ�/MJVM
GSRWXVEMRIH�XLI�HITSWMXMSREP�XMQMRK�SJ�9TTIV�*EVW�*Q��ERH�0S[IV�&EOLXMEVM�*Q��XS������XS�����1E�ERH�����XS
��1E�VIWTIGXMZIP]��4VSZIRERGI�HEXE�JSVQ�XLMR�WIGXMSR�TIXVSKVETL]�ERH�HIXVMXEP�^MVGSR�9�4F�TSTYPEXMSRW�WLS[W
XLEX�XLI�9TTIV�*EVW�*Q��[EW�WSYVGIH�JSVQ�4ER�%JVMGER�FEWIQIRX�ERH�4EPIS^SMG�WXVEXE��b����1E��)EWXIVR
%REXSPMER�%GGVIXMSREV]�'SQTPI\��b����1E��STLMSPMXMG�XIVVERIW��b����1E��ERH�;EPEWL�2ESTYVHER�EVG
W]WXIQ��������1E��[LIVIEW�XLI�0S[IV�ERH�9TTIV�&EOLXMEVM�JSVQEXMSRW�[IVI�HIVMZIH�WSPIP]�JVSQ�XLI�;EPEWL�
2ESTYVHER�EVG�W]WXIQ�XS�XLI�RSVXLIEWX�SJ�XLI�WXYH]�EVIE��8LI�9�4F�EKI�WTIGXVE�EHZSGEXI�E�WLEVT�WLMJX�JVSQ
E\MEP��9TTIV�*EVW�*Q��XS�XVERWZIVWI�HVEMREKI���0S[IV�ERH�9TTIV�&EOLXMEVM�*QW��ERH�GSQQIRGIQIRX�SJ�E
XSTS�FEVVMIV�ERH�RS�YRMUYI�EKI�WMKREXYVI�EQSRK�XLI�HITS^SRIW��%TEXMXI��9�8L�,I�EKIW�JVSQ�XLI�>EKVSW�1EMR
8LVYWX��XLI�1SYRXEMR�*VSRX�*PI\YVI��1**��ERH�XLI�JVSRXEP�XLVYWXW�WYKKIWX�VETMH�I\LYQEXMSR�F]�b���1E��b�
1E��ERH�b��1E�VIWTIGXMZIP]��*MIPH�SFWIVZEXMSRW�ERH�WIMWQMG�WIGXMSRW�MRHMGEXI�TVSKVIWWMZI�PMQF�VSXEXMSR�ERH
HIZIPSTQIRX�SJ�KVS[XL�WXVEXE�[MXLMR�0S[IV�&EOLXMEVM�EHNEGIRX�XS�XLI�JVSRXEP�XLVYWXW�ERH�[MXLMR�9TTIV
&EOLXMEVM�RIEVF]�XLI�1**��8LIWI�VIPEXMSRWLMTW�MRHMGEXI�SYX�SJ�WIUYIRGI�HIJSVQEXMSR�SJ�1**�ERH�MRXIVQMXXIRX
LMRXIVPERH�YTPMJX�TSWXHEXMRK�MRMXMEP�GSPPMWMSR��9PXMQEXIP]��XLIWI�JMRHMRKW�WYKKIWX�XLEX�YTTIV�GVYWXEP�WLSVXIRMRK
TEXXIVR�MW�E�QENSV�GSRXVSPPIV�SJ�XLI�HVEMREKI�RIX[SVO��MR�[LMGL�HIXIVQMRIW�XLI�JSVIPERH�FEWMR�JMPP�WXVEXMKVETL]�

.H\ZRUGV��>EKVSW��JSPH�XLVYWX�FIPX��JSVIPERH�FEWMR��1SYRXEMR�*VSRX�*PI\YVI��HVEMREKI��E\MEP��XVERWZIVWI�
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0LRFHQH�H[WHQVLRQDO�GHYHORSPHQW�RI�WKH�+DUTXDKDOD�0RXQWDLQV�FRUH�FRPSOH[��ZHVW�FHQWUDO�$UL]RQD�
0DJQLWXGH�DQG�UDWHV�RI�VOLS�DORQJ�WKH�(DJOH�(\H�'HWDFKPHQW

0LFKDHO�3ULRU
3ULRU��0���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WRFNOL��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6LQJOHWRQ��-���'HSDUWPHQW�RI�*HRVFLHQFHV��&RORUDGR�6WDWH�8QLYHUVLW\��)RUW�&ROOLQV��&2

1IXEQSVTLMG�GSVI�GSQTPI\IW��1''�MR�XLI�'SPSVEHS�6MZIV�I\XIRWMSREP�GSVVMHSV��'6)'�GSRXEMR�RYQIVSYW
I\TSWYVIW�SJ�PS[�ERKPI�RSVQEP�JEYPXW��HIXEGLQIRXW�XLEX�I\LYQIH�QMH�GVYWXEP�Q]PSRMXIW��8LMW�WXYH]�JSGYWIW
SR�XLI�,EVUYELEPE�1SYRXEMRW�1''��EX�XLI�WSYXLIVR�IHKI�SJ�XLI�;LMTTPI�XMPX�HSQEMR��[LIVI�I\XIRWMSR�[EW
EGGSQQSHEXIH�EPSRK�XLI�)EKPI�)]I�HIXEGLQIRX��))(��;I�TVIWIRX�RI[�KIS�XLIVQSGLVSRSQIXV]�HEXE�SR
1MSGIRI�HIJSVQEXMSR�MR�XLI�,EVUYELEPE�1SYRXEMRW�XS�HIXIVQMRI�XMQMRK��HMWTPEGIQIRX�QEKRMXYHI��ERH�WPMT
VEXIW�EPSRK�XLI�))(��>MVGSR�ERH�ETEXMXI��9�8L�,I�EKIW�JVSQ����WEQTPIW�EPSRK�E�b���OQ�I\XIRWMSR�TEVEPPIP
XVERWIGX��b2��)�HMWTPE]���HMWXMRGX�XVIRHW�[LIR�TPSXXIH�ZIVWYW�HMWXERGI�JVSQ�XLI�))(����WEQTPIW�MR�XLI�7;�
JYVXLIWX�JVSQ�XLI�))(��WLS[�XLI�SPHIWX�>,I�EKIW�SJ�b������1E����E�QMHHPI�WIKQIRX�[LIVI�>,I�EKIW
HIGVIEWI�JVSQ�b���XS����1E�SZIV�b���OQ����E�XLMVH�WIKQIRX�SJ����>,I�EKIW�VERKMRK�JVSQ�b������1E�VIGSVH
VETMH�GSSPMRK�HYVMRK�HIXEGLQIRX�WPMT��8LI�WIGSRH�ERH�XLMVH�WIKQIRXW�SJ�>,I�EKIW�EVI�GPIEVP]�WITEVEXIH�F]�ER
MRJPIGXMSR�TSMRX�b���OQ�7;�SJ�XLI�))(��VIGSVHMRK�E�QMRMQYQ�HMWTPEGIQIRX�IWXMQEXI�ERH�MRMXMEP�I\LYQEXMSR
SJ�HIITP]�FYVMIH�VSGOW�EX�b������1E��0MRIEV�VIKVIWWMSR�SJ�>,I�ERH�%,I�EKIW�]MIPHW�WPMT�VEXIW�SJ��������������
OQ�1]V�ERH����������������O�1]V��VIWTIGXMZIP]�%�PMXLSPSKMG�GSVVIPEXMSR�LEW�FIIR�TVSTSWIH�FIX[IIR�HMWXMRGX
TPYXSRMG�JSSX[EPP�VSGOW�MR�XLI�0MXXPI�,EVUYELEPE�1SYRXEMRW��0,5��ERH�TVIWIVZIH�GPEWXW��%6��[MXLMR
8IVXMEV]�FVIGGME��8GF�I\TSWIH�RIEV�&YPPEVH�4IEO�EX�XLI�2)�IRH�SJ�XLI�,EVGYZEV�1SYRXEMRW��6I]RSPHW�ERH
7TIRGIV��������9RHIVP]MRK�EWL�JPS[�XYJJW�GSRWXVEMR�XLI�QE\MQYQ�EKI�JSV�8GF�WYKKIWXMRK�EGXMZI�W]R�
I\XIRWMSREP�HITSWMXMSR�F]�b���1E��-HIRXMGEP�9�4F�EKIW�SJ�������t������0,5��ERH�������t�����1E��%6��ERH
PMXLSPSKMG�WMQMPEVMX]�FIX[IIR�XLIWI�YRMXW�WXVSRKP]�WYTTSVX�XLMW�GSVVIPEXMSR��MRHMGEXMRK�b���OQ�SJ�SJJWIX�EGVSWW
XLI�HIXEGLQIRX�W]WXIQ��)\LYQEXMSR�SJ�XLI�^MVGSR�TEVXMEP�VIXIRXMSR�^SRI�MR�XLI�FVIEOE[E]�^SRI�VIUYMVIW�b����
OQ�SJ�HMWTPEGIQIRX��JSV�E������s�JEYPX�HMT�MR�EHHMXMSR�XS�XLI�b���OQ�HIVMZIH�JVSQ�XLI�WTEXMEP�I\XIRX�SJ�VIWIX
>,I�EKIW��]MIPHMRK�b���OQ�SJ�XSXEP�HMWTPEGIQIRX��8LI�))(�HMWTPEGIQIRX�IWXMQEXI�WLS[W�GPIEV�EKVIIQIRX
FIX[IIR�PMXLSPSKMG�ERH�KIS�XLIVQSGLVSRSQIXVMG�SJJWIX�GSRWXVEMRXW��XLYW�TVSZMHMRK�E�VEVI�STTSVXYRMX]�XS�JYPP]
VIWSPZI�XMQMRK��VEXIW��ERH�XSXEP�HMWTPEGIQIRX�QEKRMXYHIW�MR�XLI�'6)'��

.H\ZRUGV��)EKPI�)]I�HIXEGLQIRX��WPMT�VEXIW���9�8L�,I�HEXMRK��QIXEQSVTLMG�GSVI�GSQTPI\IW��,EVUYELEPE
1SYRXEMRW
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�8�7K��+H�DQG�8�3E�GRXEOH�GDWLQJ�FRQVWUDLQWV�RQ�WKH�LQWHUSOD\�EHWZHHQ�WKUXVW�GHIRUPDWLRQ�DQG�EDVLQ
GHYHORSPHQW��6HYLHU�IRUHODQG�EDVLQ��8WDK

(GJDUGR�3XMROV
6WRFNOL��'���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
%ULDQ��+���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WHHO��5���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
&RQVWHQLXV��.���,QGHSHQGHQW�UHVHDUFKHU

8LI�HIKVII�SJ�GSRRIGXMZMX]�FIX[IIR�XLVYWX�FIPX�HIJSVQEXMSR�ERH�JSVIPERH�FEWMR�IZSPYXMSR�LEW FIIR�E�QEXXIV�SJ�
HIFEXI�JSV�HIGEHIW��8LMW�MW�MR�TEVX�HYI�XS�XLI�PEGO�SJ�XIQTSVEP�GSRWXVEMRXW�SR�XLI�VIPEXMSRWLMT FIX[IIR�XLVYWX�
FIPX�HIJSVQEXMSR�ERH�EWWSGMEXIH�HITSWMXMSR��2I[�LMKL�VIWSPYXMSR�^MVGSR �9�8L��4F�,I�HSYFPI�HEXMRK�SJ�TVI��
ERH�W]R�XIGXSRMG�WIHMQIRXEV]�WXVEXE�EPSRK�XLI�7IZMIV�XLVYWX�JVSRX�ERH FEWMR�TVSZMHI�ER�YRTVIGIHIRXIH�
KISGLVSRSPSKMGEP�JVEQI[SVO�XS�XIQTSVEPP]�ERH�WTEXMEPP]�PMRO�XLI�7IZMIV JSVIPERH�FEWMR�WXVEXMKVETL]�XS�
HIJSVQMRK�LMRXIVPERH�WSYVGIW��6IWYPXW�MQTVSZI�GSRWXVEMRXW�SR�XMQMRK�ERH QEKRMXYHI�SJ�HIJSVQEXMSR��
HITSWMXMSREP�EKIW��WIHMQIRX�HMWTIVWEP�ERH�WSYVGIW� -R 0EXI�'VIXEGISYW�TVS\MQEP�HITSWMXW�SJ�XLI�-RHMERSPE�
+VSYT��-+�ERH�'ER]SR�6ERKI�'SRKPSQIVEXIW��'6'� HIXVMXEP�^MVGSR�9�4F��^94F�ERH��9�8L�,I�EKIW��>,I�
GLVSRMGPI�XLI�WIUYIRXMEP�YRVSSJMRK�SJ�XLI�'LEVPIWXSRI�2IFS�7EPMIRX��'27�ERH�'ER]SR�6ERKI��'6�HYTPI\IW��
*YVXLIVQSVI��WLSVX�>,I�HITSWMXMSREP�PEK�XMQIW MRHMGEXI�VETMH�LMRXIVPERH�I\LYQEXMSR��"�OQ�Q]�EWWSGMEXIH�
[MXL�EGXMZI�XLVYWXMRK�HYVMRK�'IRSQERMER�ERH 'SRMEGMER�7ERXSRMER�XMQIW�EW�WYTTSVXIH�F]�FIHVSGO�>,I�EKIW�MR�
XLI�'27�ERH�'6�XLVYWX�WLIIXW��(IXVMXEP ^MVGSR�EREP]WIW�SR�XLI�0EXI�'VIXEGISYW�&SSO�'PMJJW�WXVEXE�WYKKIWX�E�
QSVI�GSQTPI\�WSYVGI�XS�WMRO�IZSPYXMSR GSQTEVIH�XS�XLI�XMQI�IUYMZEPIRX�TVS\MQEP�FEWMR�WXVEXE�HYI�XS�QM\MRK�
SJ�QYPXM�WSYVGI�HIXVMXEP�^MVGSRW��WIHMQIRX VIG]GPMRK�ERH�QSVI�TVSQMRIRX�ZSPGERMG�MRTYX��2SRIXLIPIWW��XLI�
SZIVEPP�GSSPMRK�LMWXSV]�VIGSVHIH�MR�XLI�&SSO 'PMJJW�GPIEVP]�VIJPIGXW�XLVII�LMRXIVPERH�I\LYQEXMSREP�TLEWIW��ER�
IEVP]�TLEWI�HIVMZIH�JVSQ�XLI�JVSRXEP�XLVYWXW ERH�X[S�EHHMXMSREP�TLEWIW�[MXL�QSVI�MRXIKVEXIH�LMRXIVPERH�>,I�
WMKREXYVIW��8LIWI�XLVII�WLSVX�PEK�XMQI�TLEWIW GSVVIPEXI�[MXL�JEWX�GPEWXMG�TVSKVEHEXMSREP�[IHKIW�MR�XLI�7IZMIV�
JSVIPERH��8LIWI�VIWYPXW�WXVIRKXLIR�XLI�VSPI TPE]IH�F]�LMRXIVPERH�HIJSVQEXMSR�SR�GPEWXMG�TVSKVEHEXMSR�ERH�
IPYGMHEXI�XLI�XIQTSVEP�EWTIGXW�FIX[IIR�XLVYWXMRK ERH�JSVIPERH�FEWMR�EVGLMXIGXYVI�

.H\ZRUGV��*SVIPERH�FEWMR�IZSPYXMSR��XLVYWXMRK���9�8L��,I�4F�HSYFPI�HEXMRK

111



0'4,(���

7)84
0'4,(

7KH�NP�VFDOH�VWUXFWXUH�RI�WKH�&\FODGLF�%OXHVFKLVW�8QLW�RQ�6\URV�,VODQG��*UHHFH

6SHQFHU�6HPDQ
6HPDQ��6���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WRFNOL��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6RXNLV��.���*HRVFLHQFH�)DFXOW\��1DWLRQDO�DQG�.DSRGLVWULDQ�8QLYHUVLW\�RI�$WKHQV��*UHHFH

%X�XLI�OQ�WGEPI��GSLIVIRX�LMKL�TVIWWYVI�PS[�XIQTIVEXYVI�QIXEQSVTLMG�FIPXW�EVI�ZMI[IH�MR�X[S�HMWTEVEXI
QERRIVW����%W�GLESXMG��QIKE�WGEPI�Q¬PERKIW�[LIVI�XLI�HMWXVMFYXMSR�SJ�VSGO�YRMXW�HSIW�RSX�GSVVIPEXI�[MXL
XMQMRK�SJ�WYFHYGXMSR�SV�4�8�GSRHMXMSRW�I\TIVMIRGIH����%W�XVYP]�GSLIVIRX�XIVVERIW�[LIVI�XLI�WXVYGXYVEP
TSWMXMSR�SJ�YRMXW�VIJPIGXW�TVSKVIWWMZI�WYFHYGXMSR�ERH�YRHIVTPEXMRK�SJ�TSVXMSRW�SJ�XLI�HS[R�KSMRK�TPEXI��8LIWI
GSRJPMGXMRK�QSHIPW�I\MWXW�HYI�XS�SYV�KIRIVEPP]�TSSV�YRHIVWXERHMRK�SJ�XLI�PEVKI�WGEPI�WXVYGXYVI�SJ�,4�08
QIXEQSVTLMG�XIVVERIW��8LI�TIVZEWMZI�VIXVSKVEHI�QIXEQSVTLMWQ�GSQQSR�MR�XLIWI�WIXXMRKW��PEGO�SJ
YRQIXEQSVTLSWIH�IUYMZEPIRX�VSGOW��EW�[IPP�EW�XLI�EFWIRGI�SJ�JSWWMPW�XS�GSRWXVEMR�HITSWMXMSREP�EKI�EPP
GSRXVMFYXI�XS�XLMW�TVSFPIQ��;I�IQTPS]�HIXVMXEP�^MVGSR�KISGLVSRSPSK]�XS�GSRWXVEMR�XLI�QE\MQYQ�HITSWMXMSREP
EKIW�ERH�TVSZIRERGI�SJ�QIXEQSVTLSWIH�WIHMQIRXW�[MXLMR�XLI�']GPEHMG�&PYIWGLMWX�9RMX��'&9�I\TSWIH�SR
7]VSW�-WPERH��+VIIGI��8VMEWWMG�ZSPGERMG�VSGOW�EVI�VITIEXIH�EX�PIEWX�XLVII�XMQIW�MR�XLI�b���OQ�WXVYGXYVEP�WIGXMSR
SJ�7]VSW��1E\MQYQ�HITSWMXMSREP�EKIW�JSV�MRXIVZIRMRK�QIXEWIHMQIRXW�VERKI�JVSQ�.YVEWWMG�XS�0EXI�'VIXEGISYW
ERH�TSWWIWW�WIZIVEP�HMWXMRGX�TVSZIRERGIW��8LI�VITIXMXMSR�SJ�8VMEWWMG�VSGOW�GSRJMVQW�7]VSW�-WPERH�MW�GSQTSWIH
SJ�E�WIVMIW�SJ�MQFVMGEXI�XLVYWX�SV�RETTI�WLIIXW�EW�TVSTSWIH�F]�SXLIV�[SVOIVW��8LI�WLMJX�MR�QIXEWIHMQIRX
GSQTSWMXMSR�ERH�TVSZIRERGI�JVSQ�WXVYGXYVEPP]�LMKLIV�XS�PS[IV�YRMXW�WYKKIWXW�TVSKVIWWMZI�YRHIVTPEXMRK�SJ�QSVI
HMWXEP�XS�QSVI�TVS\MQEP�TSVXMSRW�SJ�E�TEWWMZI�QEVKMR�WIHMQIRXEV]�WIUYIRGI��;I�EVKYI�XLEX�XLI�HMWXVMFYXMSR�SJ
VSGO�YRMXW�SR�7]VSW�-WPERH�MW�RSX�GLESXMG��FYX�VIJPIGXW�XLIMV�SVMKMREP�TEPISKISKVETLMG�EVVERKIQIRX�SR�XLI
HS[RKSMRK�TPEXI�

.H\ZRUGV��FPYIWGLMWX��IGPSKMXI��HIXVMXEP�^MVGSR��9�4F��']GPEHMG�&PYIWGLMWX�9RMX��+VIIGI

112



0'4,(���

7)84
0'4,(

'XUDWLRQ�RI�2UH�)RUPDWLRQ�DQG�5DWH�RI�'HHS�VHDWHG�&RROLQJ�LQ�WKH�(UWVEHUJ�*UDVEHUJ�0LQLQJ
'LVWULFW��3DSXD��,QGRQHVLD

6WHSKDQLH�:DIIRUQ
:DIIRUQ��6���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
&ORRV��0���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WRFNOL��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

-WSXSTMG�HEXMRK�SJ�MRXVYWMSRW�ERH�L]HVSXLIVQEP�EPXIVEXMSR�JVSQ�TSVTL]V]�GSTTIV�HITSWMXW�[SVPH[MHI�MW�VEVIP]
EFPI�XS�GSRWXVEMR�XLI�HYVEXMSR�SJ�SVI�JSVQEXMSR�[MXL�E�VIWSPYXMSR�FIXXIV�XLER�SRI�QMPPMSR�]IEVW��>MVGSR�9�4F
HEXMRK�SJ�MRXVYWMSRW�XLEX�LSWX�ERH�GVSWW�GYX�SVI�KVEHI�QMRIVEPM^EXMSR�EX�XLI�WYTIVKMERX�+VEWFIVK�HITSWMX�
PSGEXIH�MR�4ETYE��-RHSRIWME��TVSZMHIW�E�GSRWXVEMRX�SR�XLI�QE\MQYQ�HYVEXMSR�SJ�L]HVSXLIVQEP�JPYMH�JPS[�
4SVTL]V]�GSTTIV�X]TI�QMRIVEPM^EXMSR�MW�LSWXIH�MR�XLI�+VEWFIVK�-KRISYW�'SQTPI\��+-'��[LMGL�GSQTVMWIW
XLVII�TYPWIW�SJ�QEKQEXMWQ��XLI�(EPEQ�4LEWI��XLI�1EMR�+VEWFIVK�-RXVYWMSR��1+-��ERH�XLI�/EPM�(MOIW��1EMR
TLEWI�GSTTIV�QMRIVEPM^EXMSR�MRMXMEXIH�JSPPS[MRK�MRXVYWMSR�SJ�XLI�1+-������t�����1E��R!����ERH�TVIHEXIW�XLI
0EXI�/EPM�(MOIW������t�����1E��R!����8LIWI�EKIW�LEZI�FIIR�GSVVIGXIH�JSV�MRMXMEP�8L�HMWIUYMPMFVMYQ�ERH
GSQQSR�PIEH��&EWIH�SR�XLIWI�EKIW�XLI�QE\MQYQ�XMQI�[MRHS[�JSV�HITSWMXMSR�SJ�XLI�+VEWFIVK�SVIFSH]�MW
FIX[IIR����ERH�����O�]��'VSWW�GYXXMRK�VIPEXMSRWLMTW�LEZI�EPWS�FIIR�MHIRXMJMIH�MR�XLI�&MK�+SWWER�WOEVR��ER
EPXIVIH�HMOI�������t������1E��R!���GYXW�LMKL�KVEHI�WOEVR�QMRIVEPM^EXMSR��8LI�EKI�SJ�XLI�&MK�+SWWER�WOEVR�MW
GSRWXVEMRIH�F]�XLMW�GSRXIQTSVERISYW�HMOI��*YVXLIVQSVI��XLI�EKI�VERKI�SJ�XLI�)VXWFIVK�TPYXSR�������XS�����
1E�GSRWXVEMRW�XLI�XMQMRK�SJ�)VXWFIVK�TSVTL]V]�QMRIVEPM^EXMSR�ERH�XLI�WYTIV�KMERX�)VXWFIVK�)EWX�7OEVR
W]WXIQ��8LIWI�HEXE�MRHMGEXI�XLEX�IEGL�SJ�XLI�QMRIVEPM^MRK�GIRXIVW�MR�XLI�)VXWFIVK�+VEWFIVK�HMWXVMGX�[EW
WTEXMEPP]�ERH�XIQTSVEPP]�HMWXMRGX�

%TEXMXI�ERH�^MVGSR��9�8L�,I��E,I�ERH�>,I�EKIW�TVSZMHI�EHHMXMSREP�MRWMKLX�MRXS�XLI�PS[�XIQTIVEXYVI�XLIVQEP
LMWXSV]�EWWSGMEXIH�[MXL�SVI�JSVQEXMSR��7EQTPIW�[IVI�GSPPIGXIH�JVSQ�E�ZIVXMGEP�TVSJMPI�MR�XLI�/EPM�(MOIW
WTERRMRK���OQ��2IEV�WYVJEGI�WEQTPIW�GSSPIH�EPQSWX�MQQIHMEXIP]�JSPPS[MRK�GV]WXEPPM^EXMSR�����t����1E�^,I
EKI��[LIVIEW�WEQTPIW�EX���OQ�HITXL�GSSPIH�QSVI�WPS[P]�����t����1E�^,I�EKI��8LVSYKLSYX�XLI�ZIVXMGEP
TVSJMPI�E,I�EKIW�EVI�PIWW�����Q�]��]SYRKIV�XLER�XLI�XLER�XLI�^,I�EKIW��&EWIH�SR�XLIWI�EKIW�XLI�GEPGYPEXIH
GSSPMRK�VEXI�JVSQ��������s'�[EW���s'����O�]��RIEV�XLI�WYVJEGI����s'����O�]��EX���OQ�HITXL��ERH��s'�O�]��EX
��OQ�HITXL��8LI�GSSPMRK�VEXI�JVSQ��������s'�[EW����s'�O�]���'SPPIGXMZIP]�XLIWI�VIWYPXW�MRHMGEXI�+VEWFIVK�SVI
JSVQEXMSR�SGGYVVIH�MQQIHMEXIP]�JSPPS[MRK�1+-�IQTPEGIQIRX��[EW�WLSVX�PMZIH��ERH�XLI�W]WXIQ�VETMHP]�GSSPIH�
8LI�LMKL�GSSPMRK�VEXIW�XS�XIQTIVEXYVIW�FIPS[����s'�EX�FSXL�WYVJEGI�ERH���OQ�HITXL�MRHMGEXI�XLI�[EPP�VSGO
[EW�GSPH�ERH�TVIGPYHI�XLI�TVIWIRGI�SJ�E���OQ�XEPP�ZSPGERMG�WXVYGXYVI�SZIV�XLI�SVIFSH]��,MKL�GSSPMRK�VEXIW�ERH
WXIIT�XLIVQEP�KVEHMIRXW�EPSRK�XLI�IHKIW�SJ�XLI�WXSGO�[SYPH�GEYWI�VETMH�HIIT�WIEXIH�GV]WXEPPM^EXMSR�SJ�UYEVX^
ERH�JIPHWTEVW��8LMW�PIH�XS�XLI�JSVQEXMSR�SJ�GSTTIV�VMGL�JPYMH�FYFFPIW�MR�QSFMPI�QEKQE�XLEX�VSWI�XS�GSPPIGX
FIRIEXL�E�GYTSPE�FIJSVI�EWGIRHMRK�XS�JSVQ�XLI�+VEWFIVK�SVIFSH]

.H\ZRUGV��+VEWFIVK��4SVTL]V]�'STTIV�(ITSWMX��3VI�*SVQEXMSR��'SSPMRK�6EXI
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7RH�RI�6ORSH��'HILQLWLRQ��7UDMHFWRU\�DQG�6LJQLILFDQFH�WR�%DVLQ�0DUJLQ�$UFKLWHFWXUH

5DWWDQDSRUQ�)RQJ�1JHUQ
)RQJQJHUQ��5���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
2ODULX��&���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WHHO��5���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

%�XSI�SJ�WPSTI�MW�E�^SRI�[LIVI�XLI�WPSTI�KVEHMIRX�FIGSQIW�KIRXPIV�XS[EVH�XLI�FEWMR�JPSSV��8LMW�GLERKI�MR
KVEHMIRX�XVMKKIVW�HIGIPIVEXMSR�SJ�WIHMQIRX�KVEZMX]�JPS[W�ERH�HITSWMXMSR�SJ�XLI�XVERWTSVXIH�WIHMQIRX�XLEX
F]TEWWIW�SV�MW�VIQSZIH�JVSQ�XLI�YTHMT�PSGEXMSRW��8LYW�FIWMHIW�XLI�WLIPJ�IHKI��XLI�XSI�SJ�WPSTI�MW�GVMXMGEP�XS
YRHIVWXERHMRK�HITSWMXMSREP�LMWXSV]�ERH�TVIHMGXMRK�WIHMQIRX�HMWTIVWEP�[MXLMR�QEVKMR�EGGVIXMRK�WIHMQIRXEV]
[IHKIW��8LMW�VIWIEVGL�TVSTSWIW�ད8SI�SJ�7PSTIདྷ�XVENIGXSV]�EREP]WMW�EW�E�GSQTPMQIRXEV]�XSSP�XS�XLI�དWLIPJ�IHKIདྷ
XVENIGXSV]��E�QIXLSH�TVSZIR�XS�FI�TS[IVJYP�MR�TVIHMGXMRK�ER�MRXIVTPE]�FIX[IIR�WLIPJ�EGGSQQSHEXMSR�ERH
WIHMQIRX�WYTTP]��ད8SI�SJ�7PSTIདྷ�XVENIGXSV]�GER�FI�GPEWWMJMIH�FEWIH�SR�XLI�ERKPI�MX�QEOIW�[MXL�E�LSVM^SRXEP�
FEWMR[EVH�TSMRXMRK�ZIGXSV�MRXS�XLVII�QEMR�GPEWWIW��JEPPMRK��VMWMRK��ERH�FEGO�WXITTMRK��-R�XYVR��XLI�XVENIGXSV]
ERKPI�MW�GSRXVSPPIH�F]�XLI�EQSYRX�SJ�WIHMQIRX�HITSWMXIH�SR�XLI�WPSTI�ZIVWYW�SR�XLI�FEWMR�JPSSV��-R�GSRXVEWX�XS
XLI�WLIPJ�IHKI�XVENIGXSV]��XLI�ད8SI�SJ�7PSTIདྷ�XVENIGXSV]�MW�RSX�EJJIGXIH�F]�XLI�WLIPJ�EGGSQQSHEXMSR�ERH�XLYW
XLMW�QIXLSH�EPPS[W�JSGYWIH�MRZIWXMKEXMSR�SR�WIHMQIRX�WYTTP]�ERH�HIIT[EXIV�TVSGIWWIW�ERH�XLIMV�GSRXVSPW��%
[SVOMRK�L]TSXLIWMW�ཕ8SI�SJ�WPSTI�QMKVEXMSR�TEXL�VIJPIGXW�MRXVMRWMG�GSRXVSPW�SJ�WPSTI�KVEHMIRX��WIHMQIRX�WYTTP]
ERH�HITSWMXMSREP�TVSGIWWIW�SR�WIHMQIRX�EGGYQYPEXMSR�SR�XLI�WPSTI�ERH�FEWMR�JPSSV�ERH�XLYW�GLERKMRK�MR�XLI
XVENIGXSV]�GPEWWIW��IWWIRXMEPP]�EWWSGMEXIH�[MXL�EPXIVMRK�GPMRSXLIQ�WLETI�KISQIXV]��MQTPMIW�XIQTSVEP�ZEVMEXMSR�MR
WIHMQIRX�WYTTP]�ERH�HITSWMXMSREP�TVSGIWWIW�བ�MW�FIMRK�XIWX�SR�XLI�HIIT�PEOI�(EGMER�GPMRSJSVQW�ERH�TYFPMWLIH
WIMWQMG�XVERWIGXW�JVSQ�SXLIV�FEWMR�QEVKMRW�SJ�ZEVMSYW�XIGXSRMG�WIXXMRKW��-R�EHHMXMSR�XS�E�LMWXSV]�SJ�WIHMQIRX
WYTTP]�ERH�HITSWMXMSREP�TVSGIWWIW�SR�XLI�GPMRSJSVQW��KVEMR�WM^I�ERH�WIHMQIRX�KVEZMX]�JPS[�IJJMGMIRG]�EVI
I\TIGXIH�XS�FI�ERXMGMTEXIH�F]�XLMW�X]TI�SJ�EREP]WMW�

.H\ZRUGV��8SI�SJ�WPSTI��GPMRSJSVQW��HIIT[EXIV�TVSGIWWIW
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0DVV�/RVV�'RZQ�8QGHU��'LVWULEXWHG�6XEJODFLDO�'LVFKDUJH�'ULYHV�6LJQLILFDQW�6XEPDULQH�0HOW�DW�D
7LGHZDWHU�*ODFLHU

0DVRQ�)ULHG
)ULHG��0���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV��$XVWLQ��7;
&DWDQLD��*���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV��$XVWLQ��7;
%DUWKRORPDXV��7���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV��$XVWLQ��7;
'XQFDQ��'���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV��$XVWLQ��7;
'DYLV��0���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV��$XVWLQ��7;
6WHDUQV��/���'HSDUWPHQW�RI�*HRORJ\��8QLYHUVLW\�RI�.DQVDV��/DZUHQFH��.6
1DVK��-���&ROOHJH�RI�(DUWK��2FHDQ�	�$WPRV��6FLHQFHV��2UHJRQ�6WDWH�8QLYHUVLW\��&RUYDOLV��25
6KUR\HU��(���&ROOHJH�RI�(DUWK��2FHDQ�	�$WPRV��6FLHQFHV��2UHJRQ�6WDWH�8QLYHUVLW\��&RUYDOLV��25
6XWKHUODQG��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�2UHJRQ��(XJHQH��25

7YFQEVMRI�QIPX�GER�EGGSYRX�JSV�WYFWXERXMEP�QEWW�PSWW�EX�XMHI[EXIV�KPEGMIV�XIVQMRM��,S[IZIV��XLI�TVSGIWWIW
GSRXVSPPMRK�WYFQEVMRI�QIPX�EVI�TSSVP]�YRHIVWXSSH�HYI�XS�PMQMXIH�SFWIVZEXMSRW�SJ�WYFQEVMRI�XIVQMRM��,IVI��EX�E
XMHI[EXIV�KPEGMIV�MR�GIRXVEP�;IWX�+VIIRPERH��[I�MHIRXMJ]�WYFKPEGMEP�HMWGLEVKI�SYXPIXW�ERH�MRJIV�WYFQEVMRI�QIPX
EGVSWW�XLI�XIVQMRYW�YWMRK�HMVIGX�SFWIVZEXMSRW�SJ�XLI�WYFQEVMRI�XIVQMRYW�JEGI��;I�JMRH�I\XIRWMZI�QIPXMRK
EWWSGMEXIH�[MXL�WQEPP�HMWGLEVKI�SYXPIXW��;LMPI�XLI�QENSVMX]�SJ�HMWGLEVKI�MW�VSYXIH�XS�E�WMRKPI��PEVKI�GLERRIP�
SYXPIXW�RSX�JIH�F]�PEVKI�XVMFYXEVMIW�HVMZI�WYFQEVMRI�QIPX�VEXIW�MR�I\GIWW�SJ�����Q�H���ERH�EGGSYRX�JSV���	�SJ
XSXEP�IWXMQEXIH�QIPX�EGVSWW�XLI�XIVQMRYW��8LMW�TEXXIVR�WYKKIWXW�HMWXVMFYXIH�WYFKPEGMEP�HMWGLEVKI�HVMZIW
WMKRMJMGERX�WYFQEVMRI�QIPX��2IEVP]�XLI�IRXMVI�XIVQMRYW�MW�YRHIVGYX�HYI�XS�WYFQEVMRI�QIPX��[LMGL�QE]�MRXIVWIGX
WYVJEGI�GVIZEWWIW�ERH�TVSQSXI�GEPZMRK��7IZIVI�YRHIVGYXXMRK�GSRWXVMGXW�FYS]ERX�SYXJPS[�TPYQIW�ERH�QE]
EQTPMJ]�QIPX��8LI�SFWIVZIH�QSVTLSPSK]�ERH�QIPX�HMWXVMFYXMSR�QSXMZEXI�QSVI�VIEPMWXMG�XVIEXQIRXW�SJ�XIVQMRYW
WLETI�ERH�WYFKPEGMEP�HMWGLEVKI�MR�WYFQEVMRI�QIPX�QSHIPW�

.H\ZRUGV��KPEGMSPSK]��KPEGMIV�L]HVSPSK]��QEWW�PSWW
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$�1XPHULFDO�0RGHO�RI�$UPRU�'HYHORSPHQW�LQ�)ODVK�)ORRG�'RPLQDWHG�&KDQQHOV��6HQVLWLYLW\�WR
6HGLPHQW�6XSSO\��+\GURJUDSK�6KDSH��DQG�%DVH�)ORZ

.HDOLH�*RRGZLQ
*RRGZLQ��.���8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
-RKQVRQ��-���8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
9LSDUHOOL��(���8QLYHUVLW\�RI�6RXWK�&DUROLQD��&ROXPELD

1SWX�KVEZIP�XVERWTSVXMRK�VMZIVW�[MXL�TIVIRRMEP�FEWI�JPS[�EVI�EVQSVIH��[MXL�FIH�WYVJEGI�KVEMR�WM^I�HMWXVMFYXMSRW
XLEX�EVI�GSEVWIV�XLER�XLI�WYFWYVJEGI��-R�GSRXVEWX��ITLIQIVEPP]�JPS[MRK�VMZIVW��[LMGL�EVI�GSQQSRP]�JPEWL�JPSSH�
HSQMREXIH��EVI�X]TMGEPP]�YREVQSVIH��&SXL�LMKL�WIHMQIRX�WYTTP]�ERH�IPIZEXIH�WLIEV�WXVIWWIW�LEZI�FIIR
MHIRXMJMIH�EW�TVSGIWWIW�XLEX�QE]�TVIZIRX�EVQSV�HIZIPSTQIRX��;I�YWI�E�X[S�HMQIRWMSREP�QSVTLSH]REQMG
QSHIP�XLEX�GSRWIVZIW�QEWW�ERH�QSQIRXYQ��ERH�XVEGOW�KVEMR�WM^I�HMWXVMFYXMSRW�SJ�FIHPSEH��WYVJEGI��ERH
WYFWYVJEGI�WXVEXMKVETL]�MRHITIRHIRXP]��1SHIP�MRTYXW�MRGPYHI�L]HVSKVETL��MRMXMEP�GSRHMXMSR�KVEMR�WM^I
HMWXVMFYXMSRW��FIH�WPSTI��ERH�MRTYX�WIHMQIRX�WYTTP]��9WMRK�XLI�QSHIP��[I�I\TPSVIH�XLI�TEVEQIXIV�WTEGI�SJ
EVQSV�VEXMS��7YVJEGI�(�����7YFWYVJEGI�(���ZEV]MRK�WIHMQIRX�WYTTP]��JPSSH�TIEO�QEKRMXYHI��JPSSH�HYVEXMSR�
ERH�FEWI�JPS[�QEKRMXYHI��MRGPYHMRK�ITLIQIVEP�L]HVSKVETLW�[MXL�RS�FEWI�JPS[��8LI�FEWI�GEWI�WIHMQIRX
WYTTP]��KVEMR�WM^I�HMWXVMFYXMSR��ERH�L]HVSKVETL�MW�GLSWIR�FEWIH�SR�XLI�2ELEP�=EXMV��ER�ITLIQIVEPP]�JPS[MRK
VMZIV�MR�XLI�2IKIZ�(IWIVX��7IRWMXMZMX]�EREP]WMW�[EW�GSRHYGXIH�XS�UYERXMXEXMZIP]�VERO�XLI�MQTSVXERGI�SJ�IEGL
MRTYX�TEVEQIXIV��;I�JSYRH�XLEX�EVQSV�VEXMS�[EW�XLI�QSWX�WIRWMXMZI�XS�GLERKIW�MR�FEWI�JPS[�QEKRMXYHI��-R
TIVIRRMEPP]�JPS[MRK�VMZIVW��FEWI�JPS[W�GER�TVIJIVIRXMEPP]�XVERWTSVX�WQEPPIV�KVEMR�WM^IW��-R�ITLIQIVEPP]�JPS[MRK
VMZIVW��XLI�QSHIPMRK�WYKKIWXW�XLEX�E�PEVKI�TIVGIRXEKI�SJ�JPS[�SGGYVW�EFSZI�XLI�XLVIWLSPH�SJ�QSXMSR�JSV�EPP�KVEMR
WM^IW��XVERWTSVXMRK�EPP�KVEMR�WM^IW�RIEVP]�IUYEPP]��VIWYPXMRK�MR�QMRMQEP�EVQSV�HIZIPSTQIRX��;I�JMRH�XLEX
WIHMQIRX�WYTTP]�VEXI�ERH�L]HVSKVETL�WLETI�LEZI�QIEWYVEFPI�FYX�WQEPPIV�MRJPYIRGIW�SR�EVQSVMRK��

.H\ZRUGV��7IHMQIRX�8VERWTSVX��*PEWL�*PSSHW��2YQIVMGEP�1SHIPW��+ISQSVTLSPSK]
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/DUJH�6FDOH�,QIOHFWLRQV�LQ�6ORSH�$QJOH�%HORZ�WKH�6KHOI�%UHDN��$�)LUVW�2UGHU�&RQWURO�RQ�WKH
6WUDWLJUDSKLF�$UFKLWHFWXUH�RI�&DUERQDWH�6ORSHV��'HODZDUH�%DVLQ

*UHJRU\�+XUG
+XUG��*���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.HUDQV��&���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
-DQVRQ��;���%XUHDX�RI�(FRQRPLF�*HRORJ\��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
)XOOPHU��6���([[RQ0RELO�8SVWUHDP�5HVHDUFK�&RPSDQ\��6SULQJ��7;
)URVW��1���0DWDGRU�5HVRXUFHV��'DOODV��7;

%�PEVKI�WGEPI�MRJPIGXMSR��07-�MR�XLI�WPSTI�TVSJMPI�QE]�HIZIPST�EW�E�GEVFSREXI�TPEXJSVQ�MW�HVS[RIH�ERH
EFERHSRIH�FEWMR[EVH�SJ�XLI�EGXMZI�WLIPJ�FVIEO��8LI�MQTEGX�SJ�07-W�SR�XLI�WIHMQIRX�HMWTIVWEP�TEXXIVRW�ERH
WXVEXMKVETLMG�EVGLMXIGXYVI�SJ�GEVFSREXI�WPSTIW�VIQEMRW�YRHIVWXYHMIH�
�
3YXGVSTW�SJ�XLI�)EVP]�1MHHPI�4IVQMER�'YXSJJ�*SVQEXMSR�MR�XLI�+YEHEPYTI�1SYRXEMRW�2EXMSREP�4EVO�TVSZMHI
ER�SFPMUYI�HMT�ZMI[�SJ�E�QM\IH�GEVFSREXI�ERH�WMPMGMGPEWXMG�WPSTI�W]WXIQ�QSHMJMIH�F]�ER�07-�HYVMRK�E�����Q�]�
GSQTSWMXI�WIUYIRGI��4IVQMER�'SQTSWMXI�7IUYIRGI��4'7����4VSGIWWIW�SJ�GLERRIPM^EXMSR��F]TEWW��ERH�WPSTI
JEMPYVI�EWWSGMEXIH�[MXL�XLI�07-�GSRXVMFYXIH�XS�XLI�HIZIPSTQIRX�SJ�FEWMR�VIWXVMGXIH�GEVFSREXI��WLEPI��ERH
WERHWXSRI�WXVEXE�[LMGL�HIQSRWXVEXI�ETTEVIRX�SRPET�XS�XLI�VIPMG�TPEXJSVQ��'SVVIPEXMSR�SJ�LMKL�JVIUYIRG]
WIUYIRGIW�FIX[IIR�XLI�WPSTI�ERH�WLIPJ�IUYMZEPIRX�WXVEXE�HIQSRWXVEXIW�XLEX�GLERRIPW�MRGMWMRK�XLI�VIPMG�TPEXJSVQ
07-�WIVZIH�EW�GSRHYMXW�JSV�GSRJMRIH�KVEZMX]�JPS[W�ERH�HITSGIRXIVW�JSV�SVKERMG�VMGL�WLEPI�XLVSYKLSYX�XLI
XVERWKVIWWMSR�ERH�QYGL�SJ�XLI�IRWYMRK�LMKLWXERH�SJ�4'7���-R�XLI�PEXIWX�LMKLWXERH�VIKVIWWMSR��ER�MRGVIEWI�MR�XLI
TVSHYGXMSR�SJ�GEVFSREXI�QYH�F]�XLI�EGXMZI�WLIPJ�W]WXIQ�GSRXVMFYXIH�XS�XLI�GSQTPIXI�JMPPMRK�SJ�GLERRIPW�EGVSWW
XLI�07-�ERH�EGGYQYPEXMSR�SJ�GEVFSREXI�QYH�HSQMREXIH�QEWW�XVERWTSVX�HITSWMXW�FEWMR[EVH�SJ�XLI�07-�
�
3RI�HMQIRWMSREP�KEQQE�VE]�TVSJMPIW�GSPPIGXIH�SR�XLI�SYXGVST�ERH�ER�I\XIRWMZI�WYFWYVJEGI�HEXEWIX�EPPS[�JSV
HIXEMPIH�QETTMRK�SJ�XLI�07-�QSHMJMIH�WPSTI�W]WXIQ�EGVSWW�XLI�RSVXLIVR�QEVKMR�SJ�XLI�(IPE[EVI�&EWMR��;IPP
PSK�GSVVIPEXMSRW�VIZIEP�XLEX�XLI�KVEHMIRX�SJ�XLI�WPSTI�TVSJMPI�FEWMR[EVH�SJ�XLI�07-�MW�GSQTEVEXMZIP]�WXIITIV�SR
XLI�RSVXLIEWX�WMHI�SJ�XLI�FEWMR�GSQTEVIH�XS�XLI�RSVXL[IWX�WMHI��8LI�HMT�TEVEPPIP�HMWXERGI�SJ�XLI�EGXMZI�WLIPJ
QEVKMR�MW�EPWS�EFSYX����OQ�GPSWIV�XS�XLI�07-�MR�XLI�RSVXLIEWX�GSQTEVIH�XS�XLI�RSVXL[IWX��7LEPI�VMGL�WXVEXE
EWWSGMEXIH�[MXL�XLI�XVERWKVIWWMZI�WXEKI�SJ�4'7��XLMR�YTHMT�KVEHYEPP]�EPSRK�XLI�WLEPPS[�TVSJMPI�ERH�EFVYTXP]
EPSRK�XLI�WXIIT�TVSJMPI��-RXIVFIHHIH�GEVFSREXIW�ERH�WLEPIW�EWWSGMEXIH�[MXL�XLI�IEVP]�LMKLWXERH�WXEKI�SJ�4'7�
XVERWMXMSR�JVSQ�PMRIEV�XS�WXVMOI�IPSRKEXI�KISQIXVMIW�EX�XLI�FEWI�SJ�XLI�WLEPPS[�WPSTI�ERH�I\LMFMX�SRP]�WXVMOI
IPSRKEXI��ETVSR�KISQIXVMIW�EX�XLI�FEWI�SJ�XLI�WXIIT�WPSTI��'EVFSREXI�WXVEXE�HITSWMXIH�HYVMRK�XLI�PEXIWX
LMKLWXERH�WXEKI�VITVIWIRX�E�XLMR��MWSTEGLSYW�WLIIX�PMOI�HITSWMX�EGVSWW�XLI�WLEPPS[�WPSTI�ERH�E�XLMGO��WXVMOI�
IPSRKEXI�ETVSR�EX�XLI�FEWI�SJ�XLI�WXIIT�WPSTI�
�
%�GVMXMGEP�VIZMI[�SJ�TVIZMSYW�WXYHMIW�VIZIEPW�XLEX�07-W�EVI�GSQQSR�MR�XLI�KISPSKMG�VIGSVH��EGVSWW�QYPXMTPI
FEWMRW�ERH�XMQI�TIVMSHW��07-W�XLEX�HIZIPSTIH�HYI�XS�HVS[RMRK�SJ�GEVFSREXI�TPEXJSVQW�HIQSRWXVEXI�HMQIRWMSRW
ERH�WXVEXEP�TEXXIVRW�GSQTEVEFPI�XS�XLI�VIPMG�0ISREVHMER�TPEXJSVQ��07-�HIZIPSTQIRX�MR�XLI�MHIRXMJMIH�I\EQTPIW
SGGYVVIH�MR�EWWSGMEXMSR�[MXL���XLI�XVERWKVIWWMZI�WXEKIW�SJ����ཌ�����Q�]����RH�SVHIV�WIUYIRGIW����SGIER
ERS\MG�IZIRXW��SV���XMQIW�SJ�GSRGSQMXERX�WIE�PIZIP�VMWI�ERH�SGIER�ERS\MG�IZIRXW

.H\ZRUGV��'EVFSREXI�7PSTI��4IVQMER��(IPE[EVI�&EWMR��7IHMQIRX�KVEZMX]�JPS[�HITSWMXW
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7KH�'\QDPLF�5HVSRQVH�RI�+\SRUKHLF�5HGR[�=RQDWLRQ�$IWHU�6XUIDFH�)ORZ�3HUWXUEDWLRQ

0DWWKHZ�.DXIPDQ
.DXIPDQ��0���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
=KHQJ��/���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
&DUGHQDV��0���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

%W�[EXIV�MR�E�WXVIEQ�SV�VMZIV�JPS[W�SZIV�VMTTPIW�ERH�SXLIV�FIHJSVQW��HMJJIVIRXMEP�WYVJEGI�TVIWWYVIW�GVIEXI
FIHJSVQ�MRHYGIH�L]TSVLIMG�I\GLERKI��8LI�S\]KIR��GEVFSR��ERH�RYXVMIRXW�GEVVMIH�MRXS�XLI�FIH�F]�XLI�WYVJEGI
[EXIV�EW�[IPP�EW�XLSWI�EPVIEH]�I\MWXMRK�MR�XLI�FIH�QEXIVMEP�JSVQ�XLI�FEWMW�JSV�QMGVSFMEP�GSQQYRMXMIW�MR�XLI
WIHMQIRX�8LI�VIWYPXMRK�HMWWSPZIH�S\]KIR�GSRHMXMSRW�EVI�E�GVMXMGEP�GSRXVSP�SR�XLI�IGSPSKMGEP�JYRGXMSR�SJ�XLI
L]TSVLIMG�^SRI��,>��JVSQ�FSXL�QMGVS��ERH�QEGVS�FMSPSKMGEP�LEFMXEX�TIVWTIGXMZIW��&IGEYWI�L]TSVLIMG
I\GLERKI�VEXIW�EVI�GSRXVSPPIH�F]�WYVJEGI�JPS[�ZIPSGMX]��ZEVMEXMSRW�MR�WYVJEGI�JPS[�LEZI�WMKRMJMGERX�MQTEGX�SR
XLI�WYFWYVJEGI�S\]KIR�GSRHMXMSRW��1SWX�VMZIVW�EVI�WYFNIGX�XS�JPS[�ZIPSGMX]�ZEVMEXMSRW�HYI�XS�REXYVEP�JSVGMRK
MRGPYHMRK�TVIGMTMXEXMSR�ERH�ZEVMEXMSRW�MR�IZETSXVERWTMVEXMSR�EW�[IPP�EW�ERXLVSTSKIRMG�JSVGIW�PMOI�HEQ�VIPIEWIW�
;I�YWI�E�PEVKI����Q�\����Q�\����Q�TVSKVEQQEFPI�JPYQI�MRWXVYQIRXIH�[MXL�E�FIHJSVQ�WGEPI�LMKL�VIWSPYXMSR
TPEREV�STXSHI�HMWWSPZIH�S\]KIR�MQEKMRK�W]WXIQ�XS�SFWIVZI�XLI�HMWXVMFYXMSR�SJ�S\]KIREXIH�WIHMQIRX�[MXLMR�XLI
,>�SZIV�XMQI��9WMRK�XLMW�W]WXIQ�[I�GLEVEGXIVM^I�XLI�VEXI�EX�[LMGL�L]TSVLIMG�S\]KIR�GSRHMXMSRW�VIGSRJMKYVI�MR
VIWTSRWI�XS�GLERKIW�MR�XLI�WYVJEGI�JPS[�ZIPSGMX]��TEVXMGYPEVP]�XLI�XMQI�MX�XEOIW�JSV�GSRHMXMSRW�XS�VIGSZIV�EJXIV�E
TYPWI�SJ�MRGVIEWIH�JPS[�ZIPSGMX]��-R�EHHMXMSR��[I�QEOI�YWI�SJ�RYQIVMGEP�QSHIPW�XS�JYVXLIV�MHIRXMJ]�GVMXMGEP
VIWTSRWI�XMQI�HVMZIVW��;MXL�XLIWI�XSSPW��[I�HIZIPST�IUYEXMSRW�XS�HIWGVMFI�XLI�TSWX�HMWXYVFERGI�VIGSZIV]�XMQI
EW�E�JYRGXMSR�SJ�VIPEXMZI�TYPWI�QEKRMXYHI�ERH�HYVEXMSR��9WMRK�XLIWI�IUYEXMSRW�[I�GER�TVIHMGX�XLI�XMQI�WGEPI
SZIV�[LMGL�XLI�L]TSVLIMG�^SRI�[MPP�VIGSZIV�JSPPS[MRK�FSXL�REXYVEP�ERH�ERXLVSTSKIRMG�JPS[�VIKMQI
HMWXYVFERGIW��&IMRK�EFPI�XS�TVIHMGX�XLI�QEKRMXYHI�ERH�HYVEXMSR�SJ�HMWWSPZIH�S\]KIR�GLERKIW�MR�XLI�[EOI�SJ
JPS[�TIVXYVFMRK�IZIRXW�EPPS[W�YW�XS�FIXXIV�YRHIVWXERH�XLI�MQTEGX�XLIWI�HMWXYVFERGIW�LEZI�SR�XLI�IGSPSK]�SJ�XLI
L]TSVLIMG�^SRI�

.H\ZRUGV��L]HVSPSK]��L]TSVLIMG�^SRI��VIHS\��FMSKISGLIQMWXV]
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6SDWLR�WHPSRUDO�YDULDWLRQ�LQ�EHG�PDWHULDO�ORDG�XVLQJ�GXQH�WRSRJUDSK\�FROOHFWHG�GXULQJ�D�VHYHUH�IORRG
RQ�WKH�FRDVWDO�7ULQLW\�5LYHU��HDVW�7;��86$

-DVPLQH�0DVRQ
0RKULJ��'���87�$XVWLQ

%�WIVMIW�SJ���VITIEX�WYVZI]W�EPSRK����VMZIV�OMPSQIXIVW�SJ�XLI�GSEWXEP�8VMRMX]�6MZIV�MR�IEWX�8I\EW��97%��VIZIEP
XLI�XIQTSVEP�ERH�WTEXMEP�GLERKIW�MR�FIH�QEXIVMEP�HYVMRK�ERH�JSPPS[MRK�E�LMWXSVMGEPP]�PEVKI�JPSSH���8LI�VMZIV
IZIRX�[EW�EFSZI�XLI�2;7�JPSSH�WXEKI�JSV����HE]W�EX�XLI�0MFIVX]�97+7�WXEXMSR��ERH�LEH�E�QE\MQYQ�HMWGLEVKI
SJ�EFSYX��������GJW���%W�E�GSQQYRMX]��[I�EVI�FIKMRRMRK�XS�YRHIVWXERH�LS[�JPYZMEP�KISQSVTLSPSK]�MW
MRJPYIRGIH�F]�FEGO[EXIV�L]HVEYPMGW��FYX�[I�WXMPP�PEGO�ER�YRHIVWXERHMRK�SJ�LS[�XLI�FIH�QEXIVMEP�XVERWTSVX
EHNYWXW�XS�EGGSQQSHEXI�PEVKIV�WGEPI�GLERKIW�MR�VMZIV�FIRH�TEXXIVR�ERH�OMRIQEXMGW���7YVZI]�HEXE�JVSQ�XLMW
TVSNIGX�MRGPYHIW�WMHIWGER�WSREV�EPSRK�XLI�GLERRIP�GIRXIVPMRI��QYPXMFIEQ�FEXL]QIXV]��ERH�GLERRIP�FIH
WIHMQIRX�WEQTPIW���-R�GSQFMREXMSR��XLMW�HEXE�WIX�TVSZMHIW�RI[�MRWMKLX�MRXS�LS[�ERH�[LIR�FIH�QEXIVMEP�
TVMQEVMP]�QIHMYQ�WERH�[MXL�WSQI�TIFFPIW��QSZIW�XLVSYKL�XLMW�VIKMSR��ERH�LS[�XLMW�GSRRIGXW�XS�TVIZMSYWP]
SFWIVZIH�GLERKIW�MR�GLERRIP�KISQIXV]��MRGPYHMRK�HS[RWXVIEQ�HIGVIEWIW�MR�GLERRIP�[MHXL�XS�HITXL�VEXMS��FEV
JSVQ�ZSPYQI�ERH�WYVJEGI�EVIE��ERH�PEXIVEP�QMKVEXMSR�VEXIW�SJ�VMZIV�FIRHW���4VIPMQMREV]�VIWYPXW�WLS[�KVSYTW�SJ
WMQMPEVP]�WM^IH�FIHJSVQW�EHZIGXMRK�HS[RWXVIEQ�XSKIXLIV��ER�SFWIVZEXMSR�XLEX�LEW�RIZIV�FIJSVI�FIIR�QEHI�JSV
PEVKI�WGEPI�JMIPH�WXYHMIW���1E\MQYQ�FIHJSVQ�LIMKLX�GSVVIPEXIW�[IPP�[MXL�VMZIV�HMWGLEVKI���+VEMR�WM^I�HEXE
GSPPIGXIH�HYVMRK�XLI�PS[�JPS[�WYVZI]�WLS[W�E�HIGVIEWI�MR�XLI�QE\MQYQ�KVEMR�WM^I�[MXL�HMWXERGI�HS[RWXVIEQ�
PMOIP]�HYI�XS�WTEXMEP�HIGIPIVEXMSRW�EWWSGMEXIH�[MXL�XLI�FEGO[EXIV�IJJIGX���8LMW�TVIWIRXEXMSR�[MPP�HMWGYWW�XLIWI
VIWYPXW�[MXL�VIWTIGX�XS�FEGO[EXIV�H]REQMGW�ERH�WIHMQIRX�WYTTP]�ERH�XVERWTSVX�ERH�[MPP�LEZI�MQTPMGEXMSRW�JSV
GSEWXEP�KISQSVTLSPSK]�EW�[IPP�EW�WIHMQIRX�HIPMZIV]�MRXS�HIPXEMG�W]WXIQW���
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&RQWUROV�RQ�$UFWLF�JURXQGZDWHU�IORZ�DQG�LWV�LPSDFWV�RQ�FDUERQ�SURFHVVLQJ

0LFKDHO�2
FRQQRU
2
&RQQRU��0���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
&DUGHQDV��0���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
1HLOVRQ��%���8WDK�:DWHU�5HVHDUFK�/DE��'HSDUWPHQW�RI�&LYLO�DQG�(QYLURQPHQWDO�(QJLQHHULQJ��8WDK�6WDWH
8QLYHUVLW\��/RJDQ��87
.OLQJ��*���'HSDUWPHQW�RI�(FRORJ\�DQG�(YROXWLRQDU\�%LRORJ\��8QLYHUVLW\�RI�0LFKLJDQ��$QQ�$UERU��0,

:EWX�VIWIVZSMVW�SJ�SVKERMG�QEXXIV�FIGSQI�EGGIWWMFPI�IEGL�WYQQIV�[LIR�%VGXMG�WSMPW�XLE[��+VSYRH[EXIV
XVERWTSVXW�XLMW�SVKERMG�QEXXIV�MRXS�WXVIEQW��[LIVI�MX�GER�FI�VIWTMVIH�MRXS�'3���,S[IZIV��[I�ORS[�PMXXPI�EFSYX
LS[�KVSYRH[EXIV�QSZIW�XLVSYKL�XLI�WLEPPS[�ERH�XIQTSVEV]�EUYMJIV�I\TSWIH�F]�XLE[MRK�WSMPW��*YVXLIV
YRHIVWXERHMRK�SJ�XLIWI�JPS[TEXLW�MW�VIUYMVIH�XS�EGGYVEXIP]�YRHIVWXERH�XLI�%VGXMG�XIVVIWXVMEP�GEVFSR
FYHKIX�,IVI�[I�TVIWIRX�JMRHMRKW�JVSQ�JMIPH�HEXE�ERH�RYQIVMGEP�KVSYRH[EXIV�JPS[�QSHIPW�XLEX�LIPT�HMWGIVR
[LIVI�ERH�LS[�JPS[TEXLW�HIZIPST�MR�XLI�%VGXMG�WLEPPS[�WYFWYVJEGI��;I�QSRMXSVIH�XIQTIVEXYVI��WTIGMJMG
GSRHYGXERGI��WSMP�L]HVEYPMG�GSRHYGXMZMX]��ERH�XLE[�HYVMRK�7YQQIV�������8LMW�[EW�E�PS[�TVIGMTMXEXMSR�]IEV
ERH�XLYW�EPPS[IH�YW�XS�SFWIVZI�LMPPWPSTI�KVSYRH[EXIV�H]REQMGW�[MXLSYX�XLI�EHHIH�MRTYX�SJ�TVIGMTMXEXMSR�
6EHSR�SFWIVZEXMSRW�LMKLPMKLX�E�YRMUYI�KVSYRH[EXIV�WMKREXYVI�[MXLMR�XLI�LMPPWPSTI�ERH�JPS[�TEXL�GSRRIGXMSRW
FIX[IIR�XLI�LMPPWPSTI�ERH�WXVIEQ��,IEH�ERH�XLE[�SFWIVZEXMSRW�WLS[�XLEX�KVSYRH[EXIV�JPS[�TEXLW�QMQMG�PERH
WYVJEGI�XSTSKVETL]�SR�XLI�LMPPWPSTI�WGEPI��]IX�SJXIR�HITEVX�JVSQ�WYVJEGI�XSTSKVETL]��JSPPS[MRK�MGI�XSTSKVETL]
MRWXIEH��EX�E�JMRIV�WGEPI��,]HVEYPMG�GSRHYGXMZMX]�HIGVIEWIW�[MXL�HITXL��FYX�ETTIEVW�XS�FI�YRMJSVQ�PEXIVEPP]�
8MQI�WIVMIW�ERH�WTEXMEP�WRETWLSXW�SJ�WTIGMJMG�GSRHYGXERGI�WYKKIWX�XLEX�MX�GSYPH�FI�E�YWIJYP�XVEGIV�SJ
TVIJIVIRXMEP�JPS[TEXLW�[MXLMR�XLMW�WLEPPS[�EUYMJIV�W]WXIQ�8LIWI�HEXE�[MPP�FI�GVMXMGEP�JSV�XLI�JYVXLIV
HIZIPSTQIRX�SJ�JPS[�QSHIPW�XLEX�EGGYVEXIP]�VITVIWIRX�EUYMJIV�TVSTIVXMIW��TVIJIVIRXMEP�JPS[TEXLW��ERH
VIWMHIRGI�XMQIW�MR�XLMW�ERH�SXLIV�%VGXMG�[EXIVWLIHW��;MXL�ER�EGGYVEXI�YRHIVWXERHMRK�SJ�[EXIV�QSZIQIRX��[I
[MPP�FI�FIXXIV�EFPI�XS�YRHIVWXERH�XLI�GSRWXMXYIRX�TVSJMPI�XLEX�MW�EHZIGXIH�ERH�XLI�VIEGXMSRW�XLEX�SGGYV�HYVMRK
XLEX�TVSGIWW��8LMW�EPPS[W�YW�XS�QIGLERMWXMGEPP]�YRHIVWXERH�XLI�VSPI�SJ�%VGXMG�LMPPWPSTIW�EW�XLI�TVMQEV]�WYTTPMIVW
SJ�(31�XS�WXVIEQW�

.H\ZRUGV��GEVFSR��TIVQEJVSWX��EVGXMG��KVSYRH[EXIV
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7KH�(IIHFW�RI�7LGHV�RQ�'HOWDLF�0RUSKRORJ\�DQG�6WUDWLJUDSK\�LQ�5LYHU�'RPLQDWHG�&RQGLWLRQV

9DOHQWLQD�5RVVL
5RVVL��9���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
.LP��:���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
+LDWW��0���'HSDUWPHQW�RI�&LYLO��$UFKLWHFWXUDO�DQG�(QYLURQPHQWDO�(QJLQHHULQJ�DQG�&HQWHU�IRU�5HVHDUFK�LQ�:DWHU
5HVRXUFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
3DVVDODFTXD��3���'HSDUWPHQW�RI�&LYLO��$UFKLWHFWXUDO�DQG�(QYLURQPHQWDO�(QJLQHHULQJ�DQG�&HQWHU�IRU�5HVHDUFK�LQ
:DWHU�5HVRXUFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
(GPRQGV��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV�DQG�&HQWHU�IRU�*HRVSDWLDO�'DWD�$QDO\VLV��,QGLDQD�8QLYHUVLW\
/HYD�/RSH]��-���'HSDUWPHQW�RI�(DUWK�DQG�6SDFH�6FLHQFHV��/DPDU�XQLYHUVLW\
*HOH\QVH��1���:DWHU�DQG�(QYLURQPHQW�'LYLVLRQ��$5&$',6
2ODULX��&���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
6WHHO��5���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ

(IPXEW�EVI�H]REQMG�ERH�WIRWMXMZI�W]WXIQW�XLEX�YRHIVKS�GLERKIW�SJ�QSVTLSPSK]��GLERRIP�RIX[SVO��ERH
WXVEXMKVETLMG�EVGLMXIGXYVI�MR�VIWTSRWI�XS�ZEVMEXMSRW�MR�GSEWXEP�TVSGIWWIW��I�K���[EZIW�ERH�XMHIW��8LIWI�GLERKIW
RIIH�XS�FI�TVSTIVP]�YRHIVWXSSH�MR�SVHIV�XS�QEOI�VIPMEFPI�WYFWYVJEGI�TVIHMGXMSRW�
2YQIVMGEP�QSHIPMRK�LEW�FIIR�I\XIRWMZIP]�YWIH�XS�WXYH]�HIPXE�IZSPYXMSR�MR�VIWTSRWI�XS�E�WMRKPI�HSQMRERX
GSEWXEP�JSVGMRK��FYX�VEVIP]�XS�I\EQMRI�XLI�WIRWMXMZMX]�SJ�HIPXE�XS�QM\IH�IRIVK]�JSVGMRK��8LIVIJSVI�TVIHMGXMSRW
SR�VIWIVZSMV�QSHIPMRK�FEWIH�SR�GSRZIRXMSREP�QSHIPW�GSYPH�FI�LMKLP]�QMWPIEHMRK�[LIR�YWIH�MR�QM\IH�IRIVK]
HIPXE�W]WXIQW��8LMW�WXYH]�YWIW�(IPJX�(�XS�MRZIWXMKEXI�XLI�MRJPYIRGI�SJ�XMHEP�GYVVIRXW�SR�VMZIV�HSQMREXIH�HIPXEW
MR�XIVQW�SJ�HIPXEMG�WXVEXMKVETLMG�EVGLMXIGXYVI�ERH�WIHMQIRX�TEVXMXMSRMRK��;I�GSRHYGXIH����QSHIPMRK�VYRW�[MXL
E�VERKI�SJ�XMHEP�EQTPMXYHI�ERH�MRMXMEP�WIHMQIRX�GSQTSWMXMSR�SJ�XLI�WYFWXVEXI�
8LI�QSHIPMRK�VIWYPXW�WLS[�XLEX�HIPXEW�JSVQIH�YRHIV�VMZIV�HSQMREXIH�GSRHMXMSR�[MXLSYX�XMHEP�GYVVIRXW��GSRXVSP
VYRW�HIZIPST�HIPXE�JSVIWIXW�[MXL�GSRGEZI�TVSJMPIW��[LIVIEW�[MXL�MRGVIEWMRK�XMHEP�EQTPMXYHI�XLI�HIPXE�JSVIWIX
TVSJMPIW�FIGSQI�QSVI�GSRZI\�SV�LEZI�GSQTSYRH�KISQIXVMIW��-R�XLI�GSRXVSP�VYRW��HMWXVMFYXEV]�GLERRIPW�EZYPWI
ERH�FMJYVGEXI�JVIUYIRXP]��VIWYPXMRK�MR�XLI�GSQTPIXI�VI[SVOMRK�SJ�HIPXEMG�PSFIW��%W�E�VIWYPX��GSEVWI�WIHMQIRX�MW
WXSVIH�MR�XLI�TVS\MQEP�HIPXE�TPEMR��-R�GSRXVEWX��XLI�TVIWIRGI�SJ�WXVSRK�XMHEP�GYVVIRXW�GVIEXIW�HIITIV�ERH�WXEFPI
HMWXVMFYXEV]�GLERRIPW��8LIWI�GLERRIPW�HS�RSX�VI[SVO�TVIZMSYWP]�HITSWMXIH�HIPXEMG�PSFIW��FYX�EGX�EW�ER�IJJMGMIRX
GSRHYMX�JSV�IFF�GYVVIRX�WIHMQIRX�XS�F]TEWW�EGVSWW�XLI�HIPXE��*YVXLIVQSVI��XLI�EREP]WMW�SJ�WIHMQIRX�JPY\IW
EGVSWW�XLI�HIPXE�WLS[W�XLEX�IFF�XMHEP�GYVVIRXW�MRGVIEWI�WYWTIRHIH�ERH�FIHPSEH�WIHMQIRX�JPY\IW�F]�EX�PIEWX��
XMQIW�GSQTEVIH�XS�GEWIW�[MXLSYX�XMHEP�GYVVIRXW��8LI�IRLERGIH�WIHMQIRX�XVERWTSVX�PIEHW�XS�HITSWMXW�[MXL�LMKLIV
RIX�XS�KVSWW�VEXMSW�XLER�MR�XLIMV�VMZIV�HSQMREXIH�GSYRXIVTEVXW�
8LMW�WXYH]�LMKLPMKLXW�LS[�XMHEP�GYVVIRXW��IZIR�YRHIV�VMZIV�HSQMREXIH�GSRHMXMSRW��LEZI�WXVSRK�IJJIGXW�SR�HIPXE
WYVJEGI�QSVTLSPSK]��WXVEXMKVETLMG�EVGLMXIGXYVI��ERH�WIHMQIRX�TEVXMXMSRMRK��8LIVIJSVI�MX�MW�GVMXMGEP�[LIR�XV]MRK
XS�QSHIP�TEVEPMG�VIWIVZSMVW�XS�GSRWMHIV�XLI�GLERKIW�XLEX�ZEV]MRK�XMHEP�MRJPYIRGI�QE]�LEZI�MR�VIWIVZSMV
KISQIXV]��RIX�XS�KVSWW�HMWXVMFYXMSR��ERH�JPS[�TEXL�FEVVMIVW�
�
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2EOLTXLW\����N\U��SDFHG�6(�$VLDQ�0RQVRRQ�YDULDELOLW\�IROORZLQJ�WKH�0&7

(PPD�+HLWPDQQ
+HLWPDQQ��(���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7[
-L��6���/DQ]KRX�8QLYHUVLW\��/DQ]KRX��*DQVX��&KLQD
%UHHFNHU��'���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7[
1LH��-���/DQ]KRX�8QLYHUVLW\��/DQ]KRX��*DQVX��&KLQD

1MHHPI�1MSGIRI�GPMQEXI�LEH�FSYRHEV]�GSRHMXMSRW�WMQMPEV�XS�XLSWI�TVIHMGXIH�JSV�)EVXLདྷW�JYXYVI�MRGPYHMRK
WYFWXERXMEP�%RXEVGXMG�MGI�GSZIV�FYX�RS�RSVXLIVR�LIQMWTLIVI�MGI�WLIIXW��4PIMWXSGIRI�%WMER�QSRWSSR�ZEVMEFMPMX]
MW�[IPP�WXYHMIH��]IX�XLIVI�MW�E�RIIH�XS�WXYH]�1MSGIRI�QSRWSSR�ZEVMEFMPMX]�EW�MX�MW�PMOIP]�E�KSSH�EREPSK�JSV�JYXYVI
GPMQEXI��,MKL�VIWSPYXMSR�GLIQMGEP�EREP]WMW�ERH�WXVEXMKVETLMG�SFWIVZEXMSR�SJ�XLI�=ER[ER�7IGXMSR�MR�XLI
8MERWLYM�&EWMR��'LMRE��[EW�GSRHYGXIH�XS�MRXIVTVIX�GPMQEXMG�GLERKIW�MR�GIRXVEP�%WME�JSPPS[MRK�XLI�1MSGIRI
'PMQEXI�8VERWMXMSR��1'8��b���������1E��4IHSKIRMG�GEVFSREXIW�ERH�SGGPYHIH�SVKERMG�QEXXIV�[IVI�EREP]^IH
JSV�WXEFPI�GEVFSR�ERH�S\]KIR�MWSXSTIW��;I�HIWGVMFI�MR�HIXEMP�E���Q�WYFWIGXMSR�SJ�XLI�=ER[ER�7IGXMSR�RIEV
7YR�.ME��-X�GSRWMWXW�SJ�'E'3��LSVM^SRW��1YRWIPP�GSPSV����=6�������[MXL�VSSX�TSVI�GIQIRXW�ERH�GPE]�RSHYPIW�
MRXIV�FIHHIH�EX�b�Q�MRXIVZEPW�[MXL�WMPXWXSRIW�����=6�������SV��=6�������[MXL�[IPP�TVIWIVZIH�VSSXW��GPE]
JMPQW��ERH�ZEVMEFPI�EFYRHERGIW�SJ����ཌ�GQ�HMEQIXIV�'E'3��RSHYPIW��6SSXW�I\XIRH�b�����GQ�MR�XLI�WIHMQIRX
ERH�JSYRH�MR�[IPP�GIQIRXIH�LSVM^SRW�JMPPIH�MR�[MXL�WMPX�QEXIVMEP��8LMW�SGGYVW�MR�IRZMVSRQIRXW�[MXL�WIEWSREP
[IXXMRK�ERH�HV]MRK�[LIVI�XLI�VSSX�MW�GIQIRXIH�MR�'E'3���HMIW��ERH�MW�JMPPIH�MR�[MXL�QEXVM\��;IPP�GIQIRXIH
LSVM^SRW�EVI�X]TMGEP�SJ�PEXI�WXEKI�GEVFSREXI�EGGYQYPEXMSR�XLEX�SGGYVW�HYVMRK�WPS[�WIHMQIRXEXMSR�VEXIW�
4IHSKIRIWMW�LEW�HIWXVS]IH�TVMQEV]�WIHMQIRXEV]�WXVYGXYVIW�WS�HITSWMXMSREP�IRZMVSRQIRX�MW�HMJJMGYPX�XS
MRXIVTVIX��*VSQ�TVIZMSYWP]�HIXIVQMRIH�WIHMQIRXEXMSR�VEXIW�MX�MW�GSRGPYHIH�XLEX�XLI�SFWIVZIH�G]GPIW�EVI
SFPMUYMX]�TEGIH����O]V��%GGYQYPEXMSR�VEXI�GSRXVSPW�XLI�G]GPIW��[LMGL�[SYPH�PMOIP]�FI�GSRXVSPPIH�F]�XLI
[MRXIV�QSRWSSR��EISPMER�SV�WYQQIV�QSRWSSR��JPYZMEP��#��'�ERH�#��3�ZEPYIW�SJ�GEVFSREXI�RSHYPIW�FIGSQI
PMKLXIV�JVSQ�XLI�FSXXSQ�SJ�E�[IPP�GIQIRXIH�LSVM^SR�XS�XLI�XST�SJ�XLI�SZIVP]MRK�WMPXWXSRI�LSVM^SR��MRHMGEXMRK
GPMQEXMG�GLERKI��3FPMUYMX]ཌTEGIH����O]V�QSRWSSR�ZEVMEFMPMX]�MW�PMOIP]�GSRXVSPPIH�F]�XLI�QIVMHMSREP
XIQTIVEXYVI�KVEHMIRX�

.H\ZRUGV��1MSGIRI��%WMER�1SRWSSR��4EPISGPMQEXI��%WXVSRSQMGEP�']GPIW
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3(752*5$3+,&�$1'�,62723,&�(9,'(1&(�)25�0,&52%,$/�,1)/8(1&(�,1�7+(�25,*,1
2)�7+(�%2/,1*�6$/7�'20(�&$/&,7(�&$3�52&.��+286721�',$3,5�3529,1&(��7(;$6

-RKQ�+LOO
+LOO��-���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.\OH��-���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
&DHVDU��.���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFH��&DOLIRUQLD�6WDWH�8QLYHUVLW\�DW�)XOOHUWRQ��)XOOHUWRQ��&DOLIRUQLD
/R\G��6���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFH��&DOLIRUQLD�6WDWH�8QLYHUVLW\�DW�)XOOHUWRQ��)XOOHUWRQ��&DOLIRUQLD

&SPMRK�HSQI�MW�E�PEVKI�+YPJ�SJ�1I\MGS�&EWMR�SRWLSVI�WEPX�WXVYGXYVI�HIZIPSTIH�JVSQ�XLI�1MH�.YVEWWMG�0SYERR
7EPX��8LI�&SPMRK�HSQI�GET�VSGO�LSWXW�SRI�SJ�XLI�[SVPH�W�PEVKIWX�REXMZI�WYPJYV�GSRGIRXVEXMSRW�[MXL�QSVI�XLER���
QMPPMSR�XSRRIW�SJ�TVSHYGXMSR��)\XIRWMZI�GET�VSGO�HVMPPMRK�TVSZMHIW�WYFWYVJEGI�HEXE�ERH�WEQTPIW�XS
W]WXIQEXMGEPP]�MRZIWXMKEXI�XLI�GET�VSGO�REXYVI�ERH�SVMKMR��'SRZIRXMSREP�ERH�GEXLSHSPYQMRIWGIRX�TIXVSKVETL]
SJ�&SPMRK�GET�VSGO�GSVIW�VIZIEPW�E�GSQTPI\�LMWXSV]�SJ�GEPGMXI�TEVEKIRIWMW��8LI�HSQI�LEW�E�GSQTPI\�YTTIV
GEPGMXI�GET�VSGO�^SRI�XLEX�KVEHIW�MRXS�ER�YRHIVP]MRK�ERL]HVMXI�^SRI�XLEX�VIWXW�SR�ERH�MW�VIWMHYEP�JVSQ�XLI�WEPX
HMETMV��8LI�YTTIV�GET�VSGO�MW�HSQMREXIH�F]�KVE]�JMRI�GV]WXEPPMRI�GEPGMXI�[MXL�MVVIKYPEV�WIKVIKEXMSRW�ERH
GSQTPI\�ZIMRW�SJ�TEPI�XS�EQFIV�GSEVWI�GV]WXEPPMRI�GEPGMXI��2EXMZI�WYPJYV��ERH�PSGEPP]�WYPJMHIW��MW�EWWSGMEXIH�[MXL
ZIMRW�ERH�PEXI�WXEKI�TSVIW�GSQQSRP]�JMPPIH�[MXL�WGEPIRSLIHVEP�TEPI�GEPGMXI��,MWXSVMG�ERH�RI[�GET�VSGO�GEPGMXI
#��'�HEXE�EVI�MWSXSTMGEPP]�HITPIXIH�[MXL�E�PEVKI�VERKI�SJ�ZEPYIW�JVSQ�ཌ��XS�ཌ��ཀྵ��VIJPIGXMRK�E�QM\XYVI�SJ
ZEVMSYW�GEVFSR�WSYVGIW�TSXIRXMEPP]�MRGPYHMRK�E�WYFWXERXMEP�QIXLERI�GSQTSRIRX��8LIWI�HITPIXIH�GEVFSR�MWSXSTI
GSQTSWMXMSRW�ERH�XLI�TVIWIRGI�SJ�EFYRHERX�WYPJYV�QMRIVEPW�LEZI�PIH�XS�MRXIVTVIXEXMSRW�XLEX�MRZSOI�QMGVSFMEP
WYPJEXI�VIHYGXMSR�EW�ER�MQTSVXERX�GEPGMXI�GET�VSGO�TVSGIWW��7YPJYV�MWSXSTI�EREP]WMW�SJ�GEVFSREXI�EWWSGMEXIH
WYPJEXI��'%7�TVSZMHIW�E�QIERW�XS�HMVIGXP]�MHIRXMJ]�WYPJEXI�VIHYGXMSR��6IGSRREMWWERGI�'%7�EREP]WIW�]MIPH
#��7'%7�ZEPYIW�XS���ཀྵ��WMKRMJMGERXP]�LMKLIV�XLER�QSXLIV�WEPX�WYPJEXIW��#��7�b���ཀྵ��WYKKIWXMRK�GET�VSGO
GEVFSREXI�JSVQEXMSR�ZME�QMGVSFMEP�WYPJEXI�VIHYGXMSR�YRHIV�GPSWIH�W]WXIQ�GSRHMXMSRW��8LI�QSWX�HITPIXIH
GEVFSREXI�#��'�ZEPYIW�GSQFMRIH�[MXL�XLI�IRVMGLIH�#��7'%7�ZEPYIW�QE]�VIJPIGX�WYPJEXI�HITIRHIRX�EREIVSFMG
S\MHEXMSR�SJ�QIXLERI��TEVXMGYPEVP]�JSV�XLI�IEVP]�KIRIVEXMSR�KVE]�GEPGMXIW��*PYMH�MRGPYWMSRW�MR�IEVP]�GSEVWI�
GV]WXEPPMRI�GEPGMXI�GSQQSRP]�LEZI�TSWMXMZI�QIPXMRK�XIQTIVEXYVIW��WYKKIWXMRK�XLI�TVIWIRGI�SJ�QIXLERI�[MXLMR
PS[�WEPMRMX]�MRGPYWMSR�JPYMHW��PEXIV�GEPGMXI�ZIMRW�GSRXEMR�LMKL�WEPMRMX]�FVMRIW�[MXL�PSGEP�SMP�MRGPYWMSRW��8LIWI�HEXE
GSPPIGXMZIP]�WYKKIWX�XLEX�E�TVSPSRKIH�LMWXSV]�SJ�JPYMH�ERH�QMGVSFMEP�TVSGIWWIW�TVSHYGIH�XLI�GYVVIRX�GEPGMXI�GET
VSGO�ERH�MXW�WYPJYV�GSRGIRXVEXMSRW�

.H\ZRUGV��1MGVSFIW��,]HVSGEVFSRW��7YPJYV
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7KH�(YROXWLRQ�RI�WKH�6XUYH\RU�)DQ�DQG�&KDQQHO�6\VWHP��*XOI�RI�$ODVND�%DVHG�RQ�&RUH�/RJ�6HLVPLF
,QWHJUDWLRQ�DW�,2'3�6LWH�8����

6XVDQQDK�0RUH\
0RUH\��6���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
*XOLFN��6���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
:DOWRQ��0���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6ZDUW]��-���,QVWLWXWH�IRU�*HRSK\VLFV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�XVERWMXMSR�XS�UYEWM�TIVMSHMG�b����O]V�KPEGMEP�G]GPIW�HYVMRK�XLI�QMH�4PIMWXSGIRI�XVERWMXMSR��148���������
1E�WE[�ER�EGGIPIVEXMSR�SJ�WIHMQIRX�HIPMZIV]�JVSQ�XLI�7X��)PMEW�SVSKIR��)VSHIH�WIHMQIRX�JVSQ�XLI�7X��)PMEW
1SYRXEMRW�MW�XVERWJIVVIH�XS�XLI�HIIT�WIE�ZME�KPEGMEPP]�GEVZIH�WLIPJ�XVSYKLW�ERH�IZIRXYEPP]�XS�XLI�%PIYXMER
8VIRGL�ZME�XLI�7YVZI]SV�'LERRIP�ERH�*ER�W]WXIQ��&]�EREP]^MRK�XLI�WYFQEVMRI�WIHMQIRXW�MR�XLMW�*ER��[I�GER
IZEPYEXI�XLI�WSYVGI�XS�WMRO�VIPEXMSRWLMT�FIX[IIR�XLI�IVSWMSR�SJ�ER�SVSKIR�ERH�HIIT�WIE�HITSWMXMSR�ERH�MRJSVQ
SYV�YRHIVWXERHMRK�SJ�XLI�MQTEGX�SJ�GPMQEXI�SR�PSGEP�XIGXSRMGW��3YV�[SVO�WIIOW�XS�YTHEXI�HITSWMXMSREP�QSHIPW
SJ�XLI�YRMUYI�WIHMQIRXEV]�WIUYIRGIW��EVGLMXIGXYVI��ERH�SVMKMRW�SJ�XLI�KPEGMEPP]�JIH�7YVZI]SV�*ER�YWMRK�GSVI�
PSK�WIMWQMG�MRXIKVEXMSR�ERH�RI[�HEXE�JVSQ�-RXIKVEXIH�3GIER�(VMPPMRK�4VSKVEQ��-3(4�)\TIHMXMSR������;I
WTIGMJMGEPP]�PSSO�EX�WMXI�9������XLI�QSWX�HMWXEP�FSVILSPI�PSGEXMSR�JVSQ�)\TIHMXMSR������%R�MRXIKVEXIH�ZIPSGMX]
QSHIP�EPPS[IH�YW�XS�TIVJSVQ�ER�MRXIKVEXIH�EREP]WMW�SJ�WIMWQMG�JEGMIW��PSK�HEXE��KEQQE�VE]�ERH�HIRWMX]��ERH
PMXLSPSKMG�YRMXW��8LMW�EREP]WMW�VIZIEPIH�XLEX�XLI�MRMXMEXMSR�SJ�XLI�7YVZI]SV�*ER�I\MWXW�EW�XLI�7IUYIRGI�-�--
FSYRHEV]��b����QFWJ�EX�XLMW�WMXI�ERH�XLMW�FSYRHEV]�GSVVIWTSRHW�[MXL�XLI�MRXIRWMJMGEXMSR�SJ�RSVXLIVR
LIQMWTLIVI�KPEGMEXMSR�EX�b����1E��8LI�7YVZI]SV�'LERRIP�XLIR�VIEGLIW�XLMW�HMWXEP�PSGEXMSR�RSX�PSRK�EJXIV�
'LERRIP�HITSWMXW�VIWX�NYWX�EFSZI�E�YRMX�SJ�MGI�VEJXIH�HIFVMW�EX�b����QFWJ��8LIWI�HITSWMXW�MRHMGEXI�E�XVERWMXMSR
JVSQ�[MHI�EKKVEHEXMSREP�GLERRIP�HITSWMXW�MRXS�REVVS[�IVSWMSREP�GLERRIP�HITSWMXW�EX�XLI�7IUYIRGI�--�---
FSYRHEV]��b����QFWJ��[LMGL�MW�EX�b����1EཌྷNYWX�FIJSVI�XLI�FIKMRRMRK�SJ�XLI�148��-RXIKVEXMSR�[MXL
TVSZIRERGI�WXYHMIW�GER�EHHVIWW�TSXIRXMEP�GLERKIW�MR�SVSKIR�VIWTSRWI�XS�HIJSVQEXMSR�ERH�IVSWMSR�TEXXIVRW�ERH
GLERKIW�MR�JER�IZSPYXMSR�XS�GLERKMRK�WIHMQIRX�JPY\�

.H\ZRUGV��%PEWOE��7YVZI]SV�*ER��7YVZI]SV�'LERRIP��+YPJ�SJ�%PEWOE��GSVI��PSK��WIMWQMG��MRXIKVEXMSR��-3(4�
QMH�4PIMWXSGIRI�XVERWMXMSR��HIIT�WIE��)\TIHMXMSR����
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+RORFHQH�JHRORJLF�VOLS�UDWH�IRU�0LVVLRQ�&UHHN�VWUDQG�RI�WKH�VRXWKHUQ�6DQ�$QGUHDV�)DXOW

5RVHPDULH�)U\HU
)U\HU��5���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
%HKU��:���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6KDUS��:���%*&�%HUNHOH\�*HRFKURQRORJ\�&HQWHU��%HUNHOH\��&$
*ROG��3���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�7ER�%RHVIEW�*EYPX��7%*�MW�XLI�TVMQEV]�WXVYGXYVI�EGGSQQSHEXMRK�QSXMSR�FIX[IIR�XLI�4EGMJMG�ERH�2SVXL
%QIVMGER�TPEXIW��8LI�'SEGLIPPE�:EPPI]�WIKQIRX�SJ�XLI�WSYXLIVR�7%*�LEW�RSX�VYTXYVIH�LMWXSVMGEPP]��ERH�MW
GSRWMHIVIH�SZIVHYI�JSV�ER�IEVXLUYEOI�FIGEYWI�MX�LEW�I\GIIHIH�MXW�EZIVEKI�VIGYVVIRGI�MRXIVZEP��-R�XLI
RSVXL[IWXIVR�'SEGLIPPE�:EPPI]��XLMW�JEYPX�WTPMXW�MRXS�XLVII�EHHMXMSREP�JEYPX�WXVERHW��XLI�1MWWMSR�'VIIO�WXVERH�
[LMGL�WXVMOIW�RSVXL[IWX�MR�XLI�7ER�&IVREVHMRS�1SYRXEMRW��ERH�XLI�&ERRMRK�ERH�+EVRIX�,MPP�WXVERHW��[LMGL
GSRXMRYI�[IWX��XVERWJIVVMRK�WPMT�MRXS�7ER�+SVKSRMS�4EWW��(IXIVQMRMRK�LS[�WPMT�MW�TEVXMXMSRIH�FIX[IIR�XLIWI
JEYPXW�MW�GVMXMGEP�JSV�WSYXLIVR�'EPMJSVRME�WIMWQMG�LE^EVH�QSHIPW��6IGIRX�[SVO�RIEV�XLI�WSYXLIVR�IRH�SJ�XLI
1MWWMSR�'VIIO�WXVERH�EX�&MWOVE�4EPQW�]MIPHIH�E�WPMT�VEXI�SJ�b�������QQ�]V�WMRGI����OE��ERH�RI[
QIEWYVIQIRXW�JVSQ�4YWLE[EPPE�'ER]SR�WYKKIWX�E�TSWWMFPI�VEXI�SJ�b���QQ�]V�WMRGI�����OE�ERH����OE��7PMT
ETTIEVW�XS�XVERWJIV�E[E]�JVSQ�XLI�1MWWMSR�'VIIO�WXVERH�ERH�XS�XLI�&ERRMRK�ERH�+EVRIX�,MPP�WXVERHW�[MXLMR�XLI
-RHMS�,MPPW��FYX�XLI�WPMT�VEXI�JSV�XLI�+EVRIX�,MPP�WXVERH�MW�YRORS[R�ERH�XLI�����QQ�]V�WPMT�VEXI�JSV�XLI�&ERRMRK
WXVERH�MW�ETTPMGEFPI�SRP]�WMRGI�XLI�QMH�,SPSGIRI��%HHMXMSREP�GSRWXVEMRXW�SR�XLI�,SPSGIRI�WPMT�VEXI�JSV�XLI
1MWWMSR�'VIIO�WXVERH�EVI�GVMXMGEP�JSV�VIWSPZMRK�XLI�XSXEP�WPMT�VEXI�JSV�XLI�WSYXLIVR�7%*��ERH�EPWS�JSV�GSQTEVMRK
WPMT�VEXIW�SR�EPP�XLVII�JEYPX�WXVERHW�MR�XLI�RSVXLIVR�'SEGLIPPE�:EPPI]�SZIV�WMQMPEV�XMQI�WGEPIW��;I�LEZI
MHIRXMJMIH�E�RI[�WPMT�VEXI�WMXI�EX�XLI�WSYXLIVR�IRH�SJ�XLI�1MWWMSR�'VIIO�WXVERH�FIX[IIR�4YWLE[EPPE�ERH�&MWOVE
4EPQW��%X�XLMW�WMXI���XLI�8LVII�4EPQW�7MXI��XLVII�EPPYZMEP�JERW�WSYVGIH�JVSQ�XLVII�HMWXMRGX�GEXGLQIRXW�LEZI
FIIR�HMWTPEGIH�ETTVS\MQEXIP]����QIXIVW�F]�XLI�1MWWMSR�'VIIO�7XVERH��-RMXMEP�SFWIVZEXMSRW�JVSQ�ER
I\TPSVEXSV]�TMX�I\GEZEXIH�MRXS�XLI�GIRXVEP�JER�WLS[�WSMP�HIZIPSTQIRX�GSRWMWXIRX�[MXL�,SPSGIRI�JER�HITSWMXMSR
ERH�RS�IZMHIRGI�SJ�WSMP�TVSJMPI�HMWVYTXMSR��8S�QSVI�TVIGMWIP]�GSRWXVEMR�XLI�QMRMQYQ�HITSWMXMSREP�XMQMRK�SJ
XLI�QSWX�[IPP�HIJMRIH�EPPYZMEP�JER��[I�EVI�GYVVIRXP]�TVSGIWWMRK�WEQTPIW�JSV�9�WIVMIW�EREP]WMW�SJ�TIHSKIRMG
GEVFSREXI��;I�I\TIGX�XLMW�XS�VIWYPX�MR�E�QE\MQYQ�FSYRH�SJ�XLI�,SPSGIRI�WPMT�VEXI�SR�XLI�1MWWMSR�'VIIO
7XVERH��*YXYVI�&I����I\TSWYVI�EKI�QIEWYVIQIRXW�JVSQ�WYVJEGI�GSFFPIW�[MPP�MRHITIRHIRXP]�GSRWXVEMR�JER�EKI
]MIPHMRK�E�GSQTPIQIRXEV]�,SPSGIRI�WPMT�VEXI��

�

.H\ZRUGV��1MWWMSR�'VIIO��7ER�%RHVIEW�*EYPX��7PMT�VEXI
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6HGLPHQW�GLVSHUVDO�GXULQJ�ULIW�WR�GULIW�WUDQVLWLRQ�LQ�WKH�FHQWUDO�1RUWK�$WODQWLF�ୣ�,QVLJKWV�IURP�8�3E�
+H�SURYHQDQFH�GDWD�IURP�WKH�/XVLWDQLD�%DVLQ��3RUWXJDO

'\ODQ�+DUW
+DUW��'���'HSW��RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
6WRFNOL��'���'HSW��RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
2GOXP��0���'HSW��RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
7KRPVRQ��.���'HSW��RI�*HRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ
)LOGDQL��$���6WDWRLO�5',��$XVWLQ��7H[DV
0RVFDUGHOOL��/���6WDWRLO�5',��$XVWLQ��7H[DV

8LI�-FIVMER�%XPERXMG�GSRXMRIRXEP�QEVKMR��XSKIXLIV�[MXL�XLI�2I[JSYRHPERH�GSRNYKEXI�QEVKMR��JSVQW�SRI�SJ�XLI
TVSXSX]TMGEP�QEKQE�TSSV�GSRXMRIRXEP�QEVKMRW��8VMEWWMG�I\XIRWMSR�JSVQIH�[MHIWTVIEH�GSRXMRIRXEP�LEPJ�KVEFIRW
HYVMRK�HMJJYWI�GSRXMRIRXEP�I\XIRWMSR��VIWYPXMRK�MR�HITSWMXMSR�SJ�VIH�FIHW�ERH�IZETSVMXIW��-R�GSRXVEWX�XS�2SZE
7GSXME�1SVSGGS��8VMEWWMG�I\XIRWMSR�HMH�RSX�PIEH�XS�)EVP]�.YVEWWMG�GSRXMRIRXEP�FVIEO�YT�ERH�WIEJPSSV�WTVIEHMRK�
6IRI[IH�0EXI�.YVEWWMG�GSRXMRIRXEP�VMJXMRK�EPSRK�XLI�2I[JSYRHPERH�-FIVME�QEVKMR�YPXMQEXIP]�PIH�XS�RIGOMRK�
WYFGSRXMRIRXEP�QERXPI�I\LYQEXMSR��ERH�HIZIPSTQIRX�SJ�E�L]TIVI\XIRHIH�QEVKMR�ERH�GYPQMREXMRK�MR�IEVP]
'VIXEGISYW�WIEJPSSV�WTVIEHMRK��8LI�WIHMQIRXEV]�VIGSVH�SJ�8VMEWWMG�ERH�.YVEWWMG�XS�'VIXEGISYW�GSRXMRIRXEP
I\XIRWMSR�MW�EGGIWWMFPI�MR�XLI�0YWMXERME�&EWMR�SJ�GIRXVEP�4SVXYKEP��8LI�0YWMXERME�&EWMR�I\TSWIW�XLI�VIGSVH�SJ
XLI�TVSXVEGXIH�LMWXSV]�SJ�%XPERXMG�VMJXMRK�VIPEXIH�XS�STIRMRK�SJ�XLI�GIRXVEP�%XPERXMG��2SZE�7GSXME�1SVSGGS�
VIRI[IH�GSRXMRIRXEP�I\XIRWMSR�MR�XLI�0EXI�.YVEWWMG��ERH�FVIEO�YT�MR�XLI�)EVP]�'VIXEGISYW�MR�VIWTSRWI�XS�+VERH
&EROW�-FIVME�WITEVEXMSR��8LI�[IWXIVR�QEVKMR�SJ�XLI�0YWMXERME�FEWMR��WTIGXEGYPEVP]�I\TSWIH�EPSRK�XLI�%XPERXMG
GSEWX�SJ�4SVXYKEP��EPPS[W�EGGIWW�XS�XLI�WXVEXMKVETLMG�WYGGIWWMSR�VIPEXIH�XS�TSWX�8VMEWWMG�XLIVQEP�WEK��0EXI
.YVEWWMG�VMJXMRK��ERH�'VIXEGISYW�FVIEO�YT��������������*SV�XLMW�WXYH]��E�WMPMGMGPEWXMG�WYGGIWWMSR�FIX[IIR�XLI�7�
1EVXMRLS�HS�4SVXS�ERH�2E^EV¬�XLEX�WTERW�/MQQIVMHKMER�VMJXMRK�XS�%PFMER�'IRSQERMER�FVIEO�YT�[EW
QIEWYVIH�ERH�WEQTPIH�JSV�^MVGSR�9�4F�ERH��9�8L�,I�TVSZIRERGI�EREP]WMW��4EPISGYVVIRX�HEXE�GPIEVP]�WLS[
XLEX�XLI�WIHMQIRXW�[IVI�WSYVGIH�XS�XLI�[IWX��RSX�-FIVME��,IRGI��JYRHEQIRXEP�UYIWXMSRW�VIQEMR�VIKEVHMRK
TEPISKISKVETL]��WIHMQIRX�HMWTIVWEP��WSYVGI�XS�WMRO�H]REQMGW�TVMSV�ERH�HYVMRK�+VERH�&EROW�-FIVME�WITEVEXMSR�
;LEX�MW�XLI�TVSZIRERGI�SJ�.YVEWWMG�XS�'VIXEGISYW�WERHWXSRIW#�;IVI�XLI]�WSYVGIH�JVSQ�PSGEP�JSSX[EPP�FPSGOW
SV�JVSQ�QYGL�JEVXLIV�[IWX��'EREHE#�;LIR�HMH�E�WYTIV�VIKMSREP�HVEMREKI�RIX[SVO�KIX�HMWVYTXIH�ERH�VIWYPX�MR
MWSPEXIH�ERH�PSGEPP]�WSYVGIH�VMJX�FEWMRW�HYVMRK�EW]QQIXVMG�ERH�HMEGLVSRSYW�VMJXMRK�ERH�FVIEOYT�MR�XLI�GIRXVEP
2SVXL�%XPERXMG#�8LIWI�EVI�JYRHEQIRXEP�UYIWXMSRW�VIPIZERX�XS�FSXL�XLI�FIXXIV�YRHIVWXERHMRK�SJ�XLI�QYPXM�WXEKI
XIGXSRMG�IZSPYXMSR�SJ�XLI�2I[JSYRHPERH�+VERH�&EROW�-FIVME�QEKQE�TSSV�VMJX�W]WXIQ�EW�[IPP�EW�XLI�TVIHMGXMSR
SJ�.YVEWWMG�'VIXEGISYW�VIWIVZSMV�HMWXVMFYXMSR�ERH�UYEPMX]�MR�TIXVSPMJIVSYW�VMJX�FEWMRW�SJ�XLI�GIRXVEP�2SVXL
%XPERXMG�

.H\ZRUGV��7XVYGXYVEP�KISPSK]��WIHMQIRXEV]�KISPSK]��KISGLVSRSPSK]��9�4F��9VERMYQ�PIEH���9�8L�,I�
GSRNYKEXI�QEVKMRW��VMJX�FEWMRW��WIHMQIRX�HMWTIVWEP��-FIVME��TVSZIRERGI��4SVXYKEP��0YWMWXERMER�FEWMR�
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3HWURJHQHVLV�RI�&\FODGLF�6HUSHQWLQLWHV��8QGHUVWDQGLQJ�WKH�7HFWRQLF�+LVWRU\�3UHVHUYHG�LQ
0HWDPRUSKLF�5RFNV�LQ�6\URV��*UHHFH

1DWDOLH�5DLD
5DLD��1���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
&RRSHUGRFN��(���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
%DUQHV��-���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WRFNOL��'���'HSDUWPHQW�RI�*HRORJLFDO�6FLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�']GPEHMG�EVGLMTIPEKS�SJ�+VIIGI�VITVIWIRXW�E�QIXEQSVTLSWIH�WYFHYGXMSR�GSQTPI\�XLEX�LEW�FIIR�I\LYQIH
F]�E�GSQFMREXMSR�SJ�W]R�SVSKIRMG��I�K��I\XVYWMSR�[IHKI�ERH�I\XIRWMSREP�QIGLERMWQW��I�K��HIXEGLQIRX
JEYPXMRK��8LI�FIWX�TVIWIVZIH�LMKL�TVIWWYVI�YRMX�MR�XLI�']GPEHIW�MW�XLI�']GPEHMG�&PYIWGLMWX�9RMX��'&9�MR
7]VSW��+VIIGI��[LMGL�MRGPYHIW�QIXEQSVTLSWIH�VIQRERXW�SJ�WYFHYGXIH�SGIERMG�GVYWX�MR�GPSWI�EWWSGMEXMSR�[MXL
WIVTIRXMRM^IH�YPXVEQEJMG�VSGOW��;I�TVIWIRX�TVIPMQMREV]�FYPO�XVEGI�IPIQIRX�ERH�WXEFPI�MWSXSTI�HEXE�JVSQ�XLI
MWPERH�SJ�7]VSW�MR�SVHIV�XS�HIXIVQMRI�XLI�TVSXSPMXL�SVMKMR�ERH�XIGXSRMG�WIXXMRK�SJ�WIVTIRXMRM^EXMSR�MR�XLMW�LMKL�
TVIWWYVI�JSWWMP�WYFHYGXMSR�^SRI��%PP�WEQTPIW�EVI�GSQTPIXIP]�WIVTIRXMRM^IH��ZEVMEFP]�HIJSVQIH��ERH�RS�VIPMGX
KVEMRW�EVI�SFWIVZIH��8LI�HSQMRERX�QMRIVEP�EWWIQFPEKI�JSV�EPP�WEQTPIW�GSRWMWXW�SJ�WIVTIRXMRI��XEPG��ERH
GEVFSREXI��&YPO�VSGO�WIVTIRXMRMXI�WEQTPIW�LEZI�LMKL�6))�GSRGIRXVEXMSRW��GSQTEVIH�XS�X]TMGEP�QMH�SGIER
VMHKI�WIVTIRXMRMXIW��EW�[IPP�EW�VIPEXMZIP]�JPEX�6))�TEXXIVRW��0E2�7Q2�!����������0E2�=F2�!����������7Q2�=F2�!
���������2�!�'��GLSRHVMXI�RSVQEPM^IH��8LIWI�LMKL�6))�GSRGIRXVEXMSRW�EVI�GSRWMWXIRX�[MXL�WQEPP�HIKVIIW�SJ
QIPX�HITPIXMSR�I\TIGXIH�JSV�EF]WWEP�TIVMHSXMXIW��GSQTEVIH�XS�JSVI�EVG�QERXPI�TIVMHSXMXIW��8LI�6))�TEXXIVRW
EVI�WMQMPEV�XS�WIVTIRXMRMXIW�JVSQ�TEWWMZI�QEVKMR�WIXXMRKW��I�K��+EPMGME�1EVKMR�ERH�EVIEW�SJ�XLI�)EWXIVR�%PTW�
-R�EHHMXMSR��FYPO�XVEGI�IPIQIRX�GSRGIRXVEXMSRW�EVI�EPWS�LMKL�[LIR�GSQTEVIH�XS�X]TMGEP�QMH�SGIER�VMHKI
WIVTIRXMRMXIW��WYTTSVXMRK�E�TEWWMZI�QEVKMR�WIXXMRK��ͭ(�ERH�ͭ3�ZEPYIW�SJ�FYPO�VSGO�WIVTIRXMRMXI�TS[HIVW�ERH
GLMTW��VIWTIGXMZIP]��VIJPIGX�X]TMGEP�WIEJPSSV�WIVTIRXMRMXIW�L]HVEXIH�F]�WIE[EXIV�EX�PS[�8��&EWIH�SR�FYPO�VSGO
KISGLIQMWXV]��WIVTIRXMRMXIW�PSGEXIH�MR�XLI�+VIIO�']GPEHIW�I\LMFMX�KISGLIQMGEP�GLEVEGXIVMWXMGW�SJ�WIVTIRXMRMXIW
JVSQ�TEWWMZI�VMJXIH�QEVKMRW�

.H\ZRUGV��7]VSW��WIVTIRXMRMXIW��KISGLIQMWXV]��WXEFPI�MWSXSTIW
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7HVWLQJ�0HFKDQLVPV�DQG�6FDOHV�RI�(TXLOLEULXP�8VLQJ�7H[WXUDO�DQG�&RPSRVLWLRQDO�$QDO\VLV�RI
3RUSK\UREODVWV�LQ�5RFNV�ZLWK�+HWHURJHQHRXV�*DUQHW�'LVWULEXWLRQV

5DFKHO�5XWKYHQ
5XWKYHQ��5���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.HWFKDP��5���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
.HOO\��(���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LVII�HMQIRWMSREP�XI\XYVEP�EREP]WMW�SJ�KEVRIX�TSVTL]VSFPEWXW�ERH�IPIGXVSR�QMGVSTVSFI�EREP]WIW�GER��MR
GSRGIVX��FI�YWIH�XS�TSWI�RSZIP�XIWXW�XLEX�GLEPPIRKI�ERH�YPXMQEXIP]�MRGVIEWI�SYV�YRHIVWXERHMRK�SJ�QIXEQSVTLMG
GV]WXEPPM^EXMSR�QIGLERMWQW��7XEXMWXMGEP�EREP]WMW�SJ�LMKL�VIWSPYXMSR�<�VE]�GSQTYXIH�XSQSKVETL]��'8�HEXE�SJ
KEVRIX�TSVTL]VSFPEWXW�XIPPW�YW�XLI�HIKVII�SJ�SVHIVMRK�SV�VERHSQRIWW�SJ�KEVRIXW��[LMGL�GER�FI�YWIH�XS
HMWXMRKYMWL�XLI�VEXI�PMQMXMRK�JEGXSVW�FILMRH�XLIMV�RYGPIEXMSR�ERH�KVS[XL��)PIGXVSR�QMGVSTVSFI�HEXE�JSV�GSVIW�
VMQW��ERH�GSVI�XS�VMQ�XVEZIVWIW�EVI�YWIH�EW�TVS\MIW�XS�EWGIVXEMR�TSVTL]VSFPEWX�RYGPIEXMSR�ERH�KVS[XL�VEXIW��ERH
XLI�IZSPYXMSR�SJ�WEQTPI�GSQTSWMXMSR�HYVMRK�GV]WXEPPM^EXMSR��1R3�GSRGIRXVEXMSRW�MR�KEVRIX�GSVIW�WIVZI�EW�E
TVS\]�JSV�XLI�VIPEXMZI�XMQMRK�SJ�RYGPIEXMSR��ERH�VMQ�GSRGIRXVEXMSRW�XIWX�XLI�L]TSXLIWMW�XLEX�1R3�MW�MR
IUYMPMFVMYQ�WEQTPI�[MHI�HYVMRK�XLI�JMREP�WXEKIW�SJ�GV]WXEPPM^EXMSR��ERH�XLEX�GSRGIRXVEXMSRW�LEZI�RSX�FIIR
KVIEXP]�EPXIVIH�F]�MRXVEGV]WXEPPMRI�HMJJYWMSR���'V]WXEP�WM^I�HMWXVMFYXMSRW�GSQFMRIH�[MXL�GSQTSWMXMSREP�HEXE�GER
FI�YWIH�XS�UYERXMJ]�XLI�IZSPYXMSR�SJ�RYGPIEXMSR�VEXIW�ERH�WEQTPI�GSQTSWMXMSR�HYVMRK�GV]WXEPPM^EXMSR�8LMW�WXYH]
JSGYWIW�SR�UYEVX^MXI�WGLMWXW�JVSQ�XLI�4MGYVMW�1SYRXEMRW�[MXL�LIXIVSKIRISYW�KEVRIX�HMWXVMFYXMSRW�GSRWMWXMRK�SJ
HIRWI�ERH�WTEVWI�PE]IVW���(�HEXE�WLS[W�XLEX�XLI�WTEVWI�PE]IVW�LEZI�WQEPPIV��PIWW�IYLIHVEP�KEVRIXW��ERH
TIXVSKVETLMG�SFWIVZEXMSRW�WLS[�XLEX�WTEVWI�PE]IVW�LEZI�QSVI�UYEVX^�ERH�PIWW�QMGE�XLER�HIRWI�PE]IVW��4VIZMSYW
WXYHMIW�SR�VSGOW�[MXL�LSQSKIRISYWP]�HMWXVMFYXIH�KEVRIX�LEZI�WLS[R�XLEX�GV]WXEPPM^EXMSR�VEXIW�EVI�HMJJYWMSR�
GSRXVSPPIH��QIERMRK�XLEX�XLI]�EVI�PMQMXIH�F]�HMJJYWMSR�SJ�RYXVMIRXW�XS�KVS[XL�ERH�RYGPIEXMSR�WMXIW��8LMW
VIWIEVGL�I\XIRHW�XLMW�EREP]WMW�XS�LIXIVSKIRISYW�VSGOW�XS�HIXIVQMRI�RYGPIEXMSR�ERH�KVS[XL�VEXIW��ERH�XIWX�XLI
EWWYQTXMSR�SJ�VSGO�[MHI�IUYMPMFVMYQ�JSV�WSQI�QENSV�IPIQIRXW��EQSRK�E�WIX�SJ�GSQTSWMXMSREPP]�HMWXMRGX
HSQEMRW�IZSPZMRK�MR�QQ��XS�GQ�WGEPI�TVS\MQMX]�YRHIV�MHIRXMGEP�4�8�GSRHMXMSRW�

.H\ZRUGV��+EVRIX��4SVTL]VSFPEWX��)PIGXVSR�4VSFI�1MGVS�%REP]WMW��<�VE]�8SQSKVETL]��GV]WXEPPM^EXMSR
QIGLERMWQW
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8VLQJ�'HWULWDO�=LUFRQ�8�3E�*HRFKURQRORJ\�WR�4XDQWLI\�WKH�'LVUXSWHG�)ORZ�RI�6HGLPHQW�'RZQ�WKH
&RORUDGR�5LYHU�E\�7H[DV�+LOO�&RXQWU\�'DPV

/DXUD�'DIRY
'DIRY��/���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
0RKULJ��'���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6WRFNOL��'���-DFNVRQ�6FKRRO�RI�*HRVFLHQFHV��8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

8LI�'SPSVEHS�6MZIV�MR�8I\EW�MW�LSQI�XS���HEQW��9TWXVIEQ�JVSQ�%YWXMR��8I\EW��MR�XLI�8I\EW�,MPP�'SYRXV]��XLI
'SPSVEHS�6MZIV�LEW���PEOIW�JSVQIH�F]�XLI���EJSVIQIRXMSRIH�HEQW��8LI�4IHIVREPIW�6MZIV�ERH�XLI�0PERS�6MZIV
QIVKI�MRXS�XLI�'SPSVEHS�6MZIV�MR�XLI�MRXIVZEP�SJ�MRXIVIWX�[LMGL�GSRXEMRW�XLI���HEQW��;MXLMR�XLI�MRXIVZEP��XLI
'SPSVEHS�6MZIV�MW�GLEVEGXIVM^IH�EW�E�QIERHIVMRK�VMZIV��FYX�PEGOW�ER]�TSMRX�FEVW�ERH�MW�WEXYVEXIH�F]�VIWMHIRXMEP
MRHYWXVMEPM^EXMSR�EPSRK�XLI�VMZIVFEROW��(S[RWXVIEQ�JVSQ�%YWXMR��MR�XLI�JPEXPERHW�SJ�8I\EW��XLI�'SPSVEHS�6MZIV
MW�GLEVEGXIVM^IH�EW�E�WMRKPI�QIERHIVMRK�GLERRIP�[MXL�RS�EHHMXMSREP�MRTYX�JVSQ�SXLIV�VMZIVW�XLEX��SR�XLI�SXLIV
LERH��I\LMFMXW�ER�EFYRHERX�RYQFIV�SJ�WMKRMJMGERX�WERH]�TSMRX�FEVW�
(EQW�XVET�WIHMQIRX�YTWXVIEQ��FYX�LS[�MW�XLMW�EJJIGXMRK�WIHMQIRXEXMSR�HS[RWXVIEQ#�%W�SFWIVZIH�MR�XLMW�VMZIV�
HEQW�QE]�RSX�LMRHIV�WIHMQIRXEXMSR�HS[RWXVIEQ��FIGEYWI�GPIEVP]�XLIVI�MW�WMKRMJMGERX�WIHMQIRXEXMSR�MR�XLI
JSVQ�SJ�TSMRX�FEVW�HS[RWXVIEQ�JVSQ�XLI�'SPSVEHS�6MZIV�HEQW��,IVI�[I�GSQFMRI�KISQSVTLSPSK]�ERH
QSVTLSQIXVMGW�[MXL�HIIT�XMQI�HIXVMXEP�^MVGSR�9�4F�KISGLVSRSPSK]�EW�E�XVEGIV�XS�JMKYVI�SYX�XLI�ERXLVSTSKIRMG
IJJIGX�SJ�HEQW�SR�WERH�KIRIVEXMSR��[MXL�XLI�'SPSVEHS�6MZIV�EW�E�GEWI�WXYH]��8S�HS�XLMW��[I�GSPPIGXIH���
WEQTPIW����QSHIVR�VMZIV�WIHMQIRX�WEQTPIW�JVSQ�XLI�FIH�SJ�XLI�VMZIV�YTWXVIEQ�ERH�HS[RWXVIEQ�JVSQ�XLI
HEQW����QSHIVR�HIPXE�WEQTPI����TSMRX�FEV�WEQTPIW��ERH���;MPGS\�FIHVSGO�WEQTPIW��8LIR�[I�ETTPMIH�9�4F
KISGLVSRSPSK]�QIXLSHW�XS�EREP]^I�XLI�EKI�WMKREXYVIW�SJ�XLI�WEQTPIW�
*YVXLIWX�YTWXVIEQ��XLI�VMZIV�GYXW�XLVSYKL�XLI�0PERS�YTPMJX��*SPPS[MRK�XLI�HEQW�ERH�PEOIW��XLI�VMZIV�GYXW
XLVSYKL�XLI�;MPGS\�FIHVSGO��;I�GER�KISQSVTLMGEPP]�EWWIWW�XLI�HMJJIVIRX�WMKREPW�MR�SYV�WEQTPIW�YWMRK�XLI
ORS[R�YRMUYI�9�4F�EKI�WMKREXYVIW�SJ�XLI�0PERS�TSMRX�WSYVGI�ERH�;MPGS\�FIHVSGO�ZIVWYW�IVSWMSR�SJ�EPPYZMYQ
ERH�XIVVEGIW�SJ�XLI�VMZIV��;MXL�XLIWI�VIWYPXW�[I�GER�WII�[LMGL�WMKREPW�HMWETTIEV�ERH�[LMGL�GER�FI�XVEGIH�EPP�XLI
[E]�XLVSYKL�XLI�W]WXIQ��*YVXLIVQSVI��[I�[MPP�GSQFMRI�XLIWI�VIWYPXW�[MXL�MRXIVTVIXEXMSRW�SJ�EIVMEP�TLSXSKVETLW
SJ�XLI�VMZIV�ERH�GSRJMVQ�SYV�EREP]WMW�[MXL�JMIPH�SFWIVZEXMSRW���8LMW�[MPP�LIPT�IPYGMHEXI�SR�XLI�PEK�XMQI�SJ
QSHIVR�VMZIV�WIHMQIRX��9PXMQEXIP]��F]�ETTP]MRK�9�4F�KISGLVSRSPSK]�QIXLSHW�GSYTPIH�[MXL�SR�XLIWI�WEQTPIW
[I�LSTI�XS���IPYGMHEXI�SR�XLI�I\EGX�FSYRHEVMIW�FIX[IIR�WYF�YRMXW�SJ�XLI�;MPGS\�JSVQEXMSR�[LMGL�MW�WXMPP
TSSVP]�GSRWXVEMRIH���IPYGMHEXI�SR�XLI�ERXLVSTSKIRMG�IJJIGX�SR�WIHMQIRXEXMSR�VEXI�ERH�PEK�XMQI�SFWIVZIH�MR�XLI
W]WXIQ�
�

.H\ZRUGV��+ISGLVSRSPSK]��7IHMQIRXSPSK]��+ISQSVTLSPSK]��'SPSVEHS�6MZIV
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5DWHV�DQG�0HFKDQLVPV�RI�(URVLRQ�*HQHUDWLQJ�D�:DYH�&XW�3ODWIRUP�DW�6DUJHQW�%HDFK��7H[DV��86$

5RVH�3DOHUPR
3DOHUPR��5���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
0RKULJ��'���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
3LOLRXUDV��$���7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
6ZDQVRQ��7���6KHOO��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;

&IEGLIW�[MXL�XLI�LMKLIWX�VEXIW�SJ�GSEWXPMRI�VIXVIEX�MR�8I\EW�EVI�GLEVEGXIVM^IH�F]�E�[EZI�GYX�TPEXJSVQ�ERH�FPYJJ
QSVTLSPSK]��%X�7EVKIRX�&IEGL��XLMW�WLSVIPMRI�XSTSKVETL]�MW�FIMRK�GYX�MRXS�E�WYFWXVEXI�SJ�[IEO��,SPSGIRI
QYHWXSRI��GSQTSWIH�SJ�GIRXMQIXIV�XS�HIGMQIXIV�XLMGO�LSVM^SRXEP�FIHW�ERH�EWWSGMEXIH�[MXL�XLI�RIEVF]�GSEWXEP
VMZIV��-XW�GSQTVIWWMZI�WXVIRKXL�VERKIW�JVSQ�MQQIEWYVEFP]�WQEPP�[LIR�WYFQIVKIH�ERH�[EXIV�WEXYVEXIH��XS����
O4E�[LIR�QSMWX��ERH�����O4E�[LIR�HV]��6IXVIEX�VEXIW�JSV�XLI�JEGI�SJ�XLI�����Q�LMKL�FPYJJ�EVI�IWXMQEXIH�YWMRK
VITIEX�EIVMEP�MQEKIW�GSPPIGXIH�JVSQ������ཌ�������XLIWI�VEXIW�EVI������Q�]V�������Q�]V��ERH������Q�]V��6IXVIEX
VEXIW�EVI�EPWS�QIEWYVIH�QSRXLP]�YWMRK�IVSWMSR�TMRW��1SRXLP]�VEXIW�EVI�������Q�QSRXL�ERH�������Q�QSRXL�
)\XVETSPEXIH�SZIV�SRI�]IEV�XLIWI�VEXIW�IUYEP�������Q�]V�ERH�������Q�]V��8LI�TPEXJSVQ�LEW�E�GLEVEGXIVMWXMG
FEWMR[EVH�HMT�FIX[IIR���ERH�����HIKVIIW��(ITIRHMRK�SR�XLI�PSGEXMSR��XLI�TPEXJSVQ�QE]�MRGPYHI�GIRXMQIXIV�ཌ
HIGMQIXIV�WXITW�EWWSGMEXIH�[MXL�HMWGVIXI�FIHW�SJ�ZEV]MRK�WXVIRKXL�MR�XLI�QYHWXSRI�SV�WPSTI�TEVEPPIP�VYRRIPW
[MXL������ཌ������Q�WTEGMRK�ERH������ཌ������Q�VIPMIJ��%PP�SJ�XLIWI�QSVTLSPSKMIW�EVI�TVSHYGIH�F]�WLIPP�LEWL
ERH�GSRGVIXMSR�XSSPW�XLEX�EFVEHI�XLI�QYHWXSRI�[MXLMR�XLI�^SRI�SJ�W[EWL�ERH�FEGO[EWL��*SGYWIH�EFVEWMSR�F]
WLIPP�ERH�WIHMQIRX�XSSPW�PIEHW�XS�YRHIVGYXXMRK�ERH�YPXMQEXIP]�JEMPYVI�SJ�XLI�FPYJJ��TVSHYGIW�XLI�VYRRIPW��ERH
KVMRHW�WQEPP�TSXLSPIW��8LIWI�IVSWMSREP�TVSGIWWIW�EVI�WLYX�SJJ�[LIR�WIGXMSRW�SJ�XLI�FIEGL�FIGSQI�GSZIVIH�[MXL
E�PE]IV�SJ�WERH�SJ�WYJJMGMIRX�XLMGORIWW��MXW�EIVMEP�GSZIVEKI�ZEVMIW�JVSQ�QSRXL�XS�QSRXL��;I�[MPP�I\EQMRI�LS[
XLI�[MHIP]�ZEVMEFPI�VEXIW�SJ�WLSVIPMRI�VIXVIEX�ERH�QYHWXSRI�IVSWMSR�EVI�NSMRXP]�GSRXVSPPIH�F]�GLERKIW�MR�WERH
GSZIVEKI�ERH�[EZI�MRXIRWMX]�EWWSGMEXIH�[MXL�WXSVQW�ERH�GSPH�JVSRXW�

.H\ZRUGV��GSEWX��WLSVIPMRI�GLERKI��VIXVIEX�VEXI
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'HSRVLWLRQDO�(QYLURQPHQW�DQG�3URYHQDQFH�RI�D�%RXOGHU�5LFK�'LDPLFWLWH��:LWPDUVXP��3DUDQ£�6WDWH�
%UD]LO

(PLO\�3HDVH
3HDVH��(���8QGHUJUDGXDWH�6WXGHQW��7KH�8QLYHUVLW\�RI�7H[DV�DW�$XVWLQ��$XVWLQ��7;
$QGHUVRQ�)ROQDJ\��+���8QLYHUVLW\�RI�0RQWDQD�:HVWHUQ��'LOORQ��07
-HQQLQJV��&���'HSDUWPHQW�RI�(DUWK�6FLHQFHV��8QLYHUVLW\�RI�0LQQHVRWD��0LQQHDSROLV��0LQQHDSROLV��01
5RFKD�&DPSRV��$���,QVWLWXWR�GHV�*HRVFLHQFLDV��8QLYHUVLGDGH�GHV�6DR�3DXOR��6DR�3DXOR��%UD]LO
&RWWHU��-���8QLYHUVLW\�RI�0LQQHVRWD��0RUULV��0RUULV��01

%�TVIZMSYWP]�YRHIWGVMFIH��QEWWMZI��FSYPHIV�VMGL�HMEQMGXMXI�[MXL�PEVKI��WYF�ERKYPEV�XS�WYF�VSYRHIH�GPEWXW
SGGYVW�MR�E�RI[P]�HMWGSZIVIH�SYXGVST�SJ�XLI�'EVFSRMJIVSYW�-XEVEV¬�7YFKVSYT�MR�;MXQEVWYQ��4EVER¤�7XEXI�
&VE^MP���8LIWI�ETTIEV�XS�FI�KPEGMSKIRMG�HMEQMGXMXIW�HITSWMXIH�HYVMRK�SRI�SJ�XLI�QER]�EHZERGI�VIXVIEX�TLEWIW
SJ�XLI�4EVER¤�PSFI�SJ�XLI�+SRH[ERER�-GI�7LIIX��8LI�KSEP�SJ�XLMW�WXYH]�MW�XS�HIXIVQMRI�XLI�HITSWMXMSREP
IRZMVSRQIRX�ERH�TVSZIRERGI�SJ�XLMW�HMEQMGXMXI�YRMX���-QEKIW�SJ�XLI�SYXGVST�[IVI�EREP]^IH�XS�HIXIVQMRI�XLI
ETTEVIRX�SVMIRXEXMSR�SJ�XLI�FSYPHIVW�[MXL�E�����WM^I�VEXMS�MR�SVHIV�XS�HIXIVQMRI�QSHI�SJ�XVERWTSVX��JPS[��
7IHMQIRX�EREP]WMW�SJ�MRXIV�GPEWX�HMEQMGXMXI�WEQTPIW�JVSQ�XLI�SYXGVST�[EW�GSRHYGXIH�XS�HIXIVQMRI�WERH�KVEMR
PMXLSPSK]�ERH�TVSZIRERGI��KVEMR�WM^I��VSYRHRIWW��ERH�WTLIVMGMX]��6IWYPXW�SJ�XLMW�VIWIEVGL�[IVI�GSQTEVIH�XS�XLI
VIWYPXW�SJ�XLI�EREP]WMW�SJ�E�RIEVF]��TVIWYQEFP]�GSVVIPEXMZI��YRMX����Q�E[E]���%REP]WMW�SJ�FSYPHIVW��KVIEXIV�XLER
����Q�MR�HMEQIXIV�MR�XLMW�SYXGVST�WLS[IH�XLI�WEQI�SVMIRXEXMSR�EW�XLEX�SJ�XLI�RIEVF]�I\TSWYVI���,S[IZIV�
HMJJIVIRGIW�[IVI�SFWIVZIH���%PXLSYKL�XLI�GPEWXW�SJ�EPP�WM^IW�MR�XLI�SYXGVST�WXYHMIH�WLS[�RS�ETTEVIRX�TVIJIVVIH
SVMIRXEXMSR��GPEWXW�SJ�EPP�WM^IW�MR�XLI�RIEVF]�I\TSWYVI�HS�I\LMFMX�E�TVIJIVVIH�SVMIRXEXMSR�XLEX�MRHMGEXIW�JPS[�
%HHMXMSREPP]��WIHMQIRX�EREP]WIW�WLS[�HMJJIVIRGIW�MR�FSXL�KVEMR�WM^I�HMWXVMFYXMSR�ERH�TVSZIRERGI�FIX[IIR�XLI
X[S�I\TSWYVIW��8LYW��GSVVIPEXMSR�SJ�XLI�FSYPHIV�VMGL�YRMX�FIX[IIR�XLI�X[S�I\TSWYVIW�MW�XIRXEXMZI���,S[IZIV��MJ
XLMW�YRMX�MW�XLI�VIWYPX�SJ�E�WYFEUYISYW�HIFVMW�JPS[��ZEVMEXMSRW�MR�WIHMQIRXEV]�GLEVEGXIVMWXMGW�SZIV�E�WQEPP
HMWXERGI�[SYPH�FI�I\TIGXIH�6IWIEVGL�JSV�XLMW�WXYH]�[EW�JYRHIH�F]�E�KVERX�JVSQ�XLI�2�7�*��6�)�9�4VSKVEQ
�27*�)%6���������

.H\ZRUGV��WIHMQIRXSPSK]��KPEGMEP��HITSWMXMSREP�IRZMVSRQIRX��&VE^MP
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