
02 INFORMATION ABOUT PRINCIPAL INVESTIGATORS/PROJECT DIRECTORS(PI/PD) and
co-PRINCIPAL INVESTIGATORS/co-PROJECT DIRECTORS

Submit only ONE copy of this form for each PI/PD and co-PI/PD identified on the proposal. The form(s) should be attached to the original
proposal as specified in GPG Section II.C.a. Submission of this information is voluntary and is not a precondition of award. This information will
not be disclosed to external peer reviewers. DO NOT INCLUDE THIS FORM WITH ANY OF THE OTHER COPIES OF YOUR PROPOSAL AS
THIS MAY COMPROMISE THE CONFIDENTIALITY OF THE INFORMATION.

PI/PD Name:

Gender: Male Female

Ethnicity: (Choose one response) Hispanic or Latino Not Hispanic or Latino

Race: 
(Select one or more)

American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Other Pacific Islander
White

Disability Status: 
(Select one or more)

Hearing Impairment
Visual Impairment
Mobility/Orthopedic Impairment
Other
None

Citizenship:     (Choose one) U.S. Citizen Permanent Resident Other non-U.S. Citizen

Check here if you do not wish to provide any or all of the above information (excluding PI/PD name):

REQUIRED: Check here if you are currently serving (or have previously served) as a PI, co-PI or PD on any federally funded
project

Ethnicity Definition:
Hispanic or Latino. A person of Mexican, Puerto Rican, Cuban, South or Central American, or other Spanish culture or origin, regardless
of race.
Race Definitions:
American Indian or Alaska Native. A person having origins in any of the original peoples of North and South America (including Central 
America), and who maintains tribal affiliation or community attachment.
Asian. A person having origins in any of the original peoples of the Far East, Southeast Asia, or the Indian subcontinent including, for 
example, Cambodia, China, India, Japan, Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, and Vietnam.
Black or African American. A person having origins in any of the black racial groups of Africa.
Native Hawaiian or Other Pacific Islander. A person  having origins in any of the original peoples of Hawaii, Guam, Samoa,
or other Pacific Islands.
White. A person having origins in any of the original peoples of Europe, the Middle East, or North Africa.

WHY THIS INFORMATION IS BEING REQUESTED:

The Federal Government has a continuing commitment to monitor the operation of its review and award processes to identify and address
any inequities based on gender, race, ethnicity, or disability of its proposed PIs/PDs. To gather information needed for this important
task, the proposer should submit a single copy of this form for each identified PI/PD with each proposal. Submission of the requested
information is voluntary and will not affect the organization’s eligibility for an award. However, information not submitted will seriously undermine
the statistical validity, and therefore the usefulness, of information recieved from others. Any individual not wishing to submit some or all the
information should check the box provided for this purpose. (The exceptions are the PI/PD name and the information about prior Federal support, the
last question above.)

Collection of this information is authorized by the NSF Act of 1950, as amended, 42 U.S.C. 1861, et seq. Demographic data allows NSF to
gauge whether our programs and other opportunities in science and technology are fairly reaching and benefiting everyone regardless of
demographic category; to ensure that those in under-represented groups have the same knowledge of and access to programs and other
research and educational oppurtunities; and to assess involvement  of international investigators in work supported by NSF. The information
may be disclosed to government contractors, experts, volunteers and researchers to complete assigned work; and to other government
agencies in order to coordinate and assess programs. The information may be added to the Reviewer file and used to select potential
candidates to serve as peer reviewers or advisory committee members. See Systems of Records, NSF-50, "Principal Investigator/Proposal
File and Associated Records", 63 Federal Register 267 (January 5, 1998), and NSF-51, "Reviewer/Proposal File and Associated Records",
63 Federal Register 268 (January 5, 1998).

Deron E Burkepile
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Nathan   Lemoine
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CERTIFICATION PAGE

Certification for Authorized Organizational Representative or Individual Applicant:
By signing and submitting this proposal, the Authorized Organizational Representative or Individual Applicant is: (1) certifying that statements made herein are true and complete to the best 
of his/her knowledge; and (2) agreeing to accept the obligation to comply with NSF award terms and conditions if an award is made as a result of this application. Further, the applicant is 
hereby providing certifications regarding debarment and suspension, drug-free workplace, lobbying activities (see below), responsible conduct of research, nondiscrimination, and flood hazard 
insurance (when applicable) as set forth in the NSF Proposal & Award Policies &  Procedures Guide, Part I: the Grant Proposal Guide (GPG) (NSF 11-1). Willful provision of false information 
in this application and its supporting documents or in reports required under an ensuing award is a criminal offense (U. S. Code, Title 18, Section 1001).

Conflict of Interest Certification 
In addition, if the applicant institution employs more than fifty persons, by electronically signing the NSF Proposal Cover Sheet, the Authorized Organizational Representative of the applicant 
institution is certifying that the institution has implemented a written and enforced conflict of interest policy that is consistent with the provisions of the NSF Proposal & Award Policies & 
Procedures Guide, Part II, Award & Administration Guide (AAG) Chapter IV.A; that to the best of his/her knowledge, all financial disclosures required by that conflict of interest policy have 
been made; and that all identified conflicts of interest will have been satisfactorily managed, reduced or eliminated prior to the institution’s expenditure of any funds under the award, in 
accordance with the institution’s conflict of interest policy. Conflicts which cannot be satisfactorily managed, reduced or eliminated must be disclosed to NSF.

Drug Free Work Place Certification 
By electronically signing the NSF Proposal Cover Sheet, the Authorized Organizational Representative or Individual Applicant is providing the Drug 
Free Work Place Certification contained in Exhibit II-3 of the Grant Proposal Guide.

Debarment and Suspension Certification                   (If answer "yes", please provide explanation.)

Is the organization or its principals presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded 
from covered transactions by any Federal department or agency?             Yes                                    No        

By electronically signing the NSF Proposal Cover Sheet, the Authorized Organizational Representative or Individual Applicant is providing the 
Debarment and Suspension Certification contained in Exhibit II-4 of the Grant Proposal Guide.

Certification Regarding Lobbying
The following certification is required for an award of a Federal contract, grant, or cooperative agreement exceeding $100,000 and for an award of a Federal loan or a commitment providing 
for the United States to insure or guarantee a loan exceeding $150,000.

Certification for Contracts, Grants, Loans and Cooperative Agreements
The undersigned certifies, to the best of his or her knowledge and belief, that:
(1) No federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned, to any person for influencing or attempting to influence an officer or employee of any 
agency, a Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress in connection with the awarding of any federal contract, the making of any 
Federal grant, the making of any Federal loan, the entering into of any cooperative agreement, and the extension, continuation, renewal, amendment, or modification of any Federal 
contract, grant, loan, or cooperative agreement.
(2) If any funds other than Federal appropriated funds have been paid or will be paid to any person for influencing or attempting to influence an officer or employee of any agency, a 
Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress in connection with this Federal contract, grant, loan, or cooperative agreement, the 
undersigned shall complete and submit Standard Form-LLL, ‘‘Disclosure of Lobbying Activities,’’ in  accordance with its instructions.
(3) The undersigned shall require that the language of this certification be included in the award documents for all subawards at all tiers including subcontracts, subgrants, and contracts
 under grants, loans, and cooperative agreements and that all subrecipients shall certify and disclose accordingly.

This certification is a material representation of fact upon which reliance was placed when this transaction was made or entered into.  Submission of this certification is a prerequisite for 
making or entering into this transaction imposed by section 1352, Title 31, U.S. Code.  Any person who fails to file the required certification shall be subject to a civil penalty of not less
than $10,000 and not more than $100,000 for each such failure.

Certification Regarding Nondiscrimination 
By electronically signing the NSF Proposal Cover Sheet, the Authorized Organizational Representative is providing the Certification Regarding 
Nondiscrimination contained in Exhibit II-6 of the Grant Proposal Guide.  

Certification Regarding Flood Hazard Insurance 
Two sections of the National Flood Insurance Act of 1968 (42 USC §4012a and §4106) bar Federal agencies from giving financial assistance for acquisition or  
construction purposes in any area identified by the Federal Emergency  Management Agency (FEMA) as having special flood hazards unless the: 
(1)     community in which that area is located participates in the national flood insurance program; and
(2)     building (and any related equipment) is covered by adequate flood insurance.

By electronically signing the NSF Proposal Cover Sheet, the Authorized Organizational Representative or Individual Applicant located in FEMA-designated special flood hazard areas is 
certifying that adequate flood insurance has been or will be obtained in the following situations: 
(1)     for NSF grants for the construction of a building or facility, regardless of the dollar amount of the grant; and
(2)     for other NSF Grants when more than $25,000 has been budgeted in the proposal for repair, alteration or improvement (construction) of a building or facility. 

Certification Regarding Responsible Conduct of Research (RCR) 
(This certification is not applicable to proposals for conferences, symposia, and workshops.) 
By electronically signing the NSF Proposal Cover Sheet, the Authorized Organizational Representative of the applicant institution is certifying that, in accordance with the NSF Proposal 
& Award Policies & Procedures Guide, Part II, Award & Administration Guide (AAG) Chapter IV.B., the institution has a plan in place to provide appropriate training and oversight in the 
responsible and ethical conduct of research to undergraduates, graduate students and postdoctoral researchers who will be supported by NSF to conduct research. 
The undersigned shall require that the language of this certification be included in any award documents for all subawards at all tiers.

AUTHORIZED ORGANIZATIONAL REPRESENTATIVE SIGNATURE DATE
NAME

TELEPHONE NUMBER ELECTRONIC MAIL ADDRESS FAX NUMBER 

fm1207rrs-07

* EAGER - EArly-concept Grants for Exploratory Research  
** RAPID - Grants for Rapid Response Research  
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Directorate for Biological Sciences
Division of Environmental Biology

Population and Community Ecology
Proposal Classification Form

PI: Burkepile, Deron
CATEGORY I:   INVESTIGATOR STATUS   (Select ONE) 

Beginning Investigator - No previous Federal support as PI or Co-PI, excluding fellowships, dissertations, planning grants, 
etc. 
Prior Federal support only 
Current Federal support only 
Current & prior Federal support 

CATEGORY II:   FIELDS OF SCIENCE OTHER THAN BIOLOGY INVOLVED IN THIS RESEARCH   
(Select 1 to 3) 

Astronomy 
Chemistry 
Computer Science 
Earth Science 

Engineering 
Mathematics 
Physics 

Psychology 
Social Sciences 
None of the Above 

CATEGORY III:   SUBSTANTIVE AREA   (Select 1 to 4) 
BIOGEOGRAPHY 
Island Biogeography 
Historical/ Evolutionary Biogeography 
Phylogeography 
Methods/Theory 
CHROMOSOME STUDIES 
Chromosome Evolution 
Chromosome Number 
Mutation 
Mitosis and Meiosis 
COMMUNITY ECOLOGY 
Community Analysis 
Community Structure 
Community Stability 
Succession 
Experimental Microcosms/ Mesocosms
Disturbance 
Patch Dynamics 
Food Webs/ Trophic Structure 
Keystone Species 
COMPUTATIONAL BIOLOGY 
CONSERVATION & RESTORATION 
BIOLOGY 
DATABASES 
ECOSYSTEMS LEVEL 
Physical Structure 

Decomposition 
Biogeochemistry 
Limnology/Hydrology 
Climate/Microclimate 
Whole-System Analysis 
Productivity/Biomass 
System Energetics 
Landscape Dynamics 
Chemical & Biochemical Control 
Global Change 
Climate Change 
Regional Studies 
Global Studies 
Forestry 
Resource Management (Wildlife, 
Fisheries, Range, Other) 
Agricultural Ecology 
EXTREMOPHILES 
GENOMICS   (Genome sequence, 
organization, function) 

Viral 
Microbial 
Fungal 
Plant 
Animal 

MARINE MAMMALS 
MOLECULAR APPROACHES 

Molecular Evolution 
Methodology/Theory 
Isozymes/ Electrophoresis 
Nucleic Acid Analysis (general) 

Restriction Enzymes 
Nucleotide Sequencing 
Nuclear DNA 
Mitochondrial DNA 
Chloroplast DNA 
RNA Analysis 
DNA Hybridization 
Recombinant DNA 

Amino Acid Sequencing 
Gene/Genome Mapping 
Natural Products 
Serology/Immunology 
PALEONTOLOGY 
Floristic 
Faunistic 
Paleoecology 
Biostratigraphy 
Palynology 
Micropaleontology 
Paleoclimatology 
Archeozoic 
Paleozoic 
Mesozoic 
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Cenozoic 
POPULATION DYNAMICS & LIFE 
HISTORY 
Demography/ Life History 
Population Cycles 
Distribution/Patchiness/ Marginal 
Populations 
Population Regulation 
Intraspecific Competition 
Reproductive Strategies 
Gender Allocation 
Metapopulations 
Extinction 
POPULATION GENETICS & 
BREEDING SYSTEMS 
Variation 
Microevolution 
Speciation 
Hybridization 
Inbreeding/Outbreeding 
Gene Flow Measurement 
Inheritance/Heritability 

Quantitative Genetics/ QTL Analysis 
Ecological Genetics 
Gender Ratios 
Apomixis/ Parthenogenesis 
Vegetative Reproduction 
SPECIES INTERACTIONS 
Predation 
Herbivory 
Omnivory 
Interspecific Competition 
Niche Relationships/ Resource 
Partititioning 
Pollination/ Seed Dispersal 
Parasitism 
Mutualism/ Commensalism 
Plant/Fungal/ Microbial Interactions 
Mimicry 
Animal Pathology 
Plant Pathology 

Coevolution 
Biological Control 
STATISTICS & MODELING 
Methods/ Instrumentation/ Software 
Modeling   (general) 
Statistics (general) 

Multivariate Methods 
Spatial Statistics & Spatial Modeling 
Sampling Design & Analysis 
Experimental Design & Analysis 

SYSTEMATICS 
Taxonomy/Classification 
Nomenclature 
Monograph/Revision 
Phylogenetics 
Phenetics/Cladistics/ Numerical 
Taxonomy 
Macroevolution 
NONE OF THE ABOVE 

CATEGORY IV:   INFRASTRUCTURE   (Select 1 to 3) 
COLLECTIONS/STOCK CULTURES 
Natural History Collections 
DATABASES 
FACILITIES 
Controlled Environment Facilities 

Field Stations 
Field Facility Structure 
Field Facility Equipment 

LTER Site 
INDUSTRY PARTICIPATION 

Technique Development 
TRACKING SYSTEMS 
Geographic Information Systems 
Remote Sensing 
NONE OF THE ABOVE 

CATEGORY V:   HABITAT   (Select 1 to 2) 
TERRESTRIAL HABITATS 

GENERAL TERRESTRIAL 
TUNDRA 
BOREAL FOREST 
TEMPERATE 

Deciduous Forest 
Coniferous Forest 
Rain Forest 
Mixed Forest 
Prairie/Grasslands 
Desert 

SUBTROPICAL 
Rain Forest 
Seasonal Forest 

Savanna 
Thornwoods 
Deciduous Forest 
Coniferous Forest 
Desert 

TROPICAL 
Rain Forest 
Seasonal Forest 
Savanna 
Thornwoods 
Deciduous Forest 
Coniferous Forest 
Desert 

CHAPPARAL/ SCLEROPHYLL/ 
SHRUBLANDS 
ALPINE 
MONTANE 
CLOUD FOREST 
RIPARIAN ZONES 
ISLANDS (except Barrier Islands) 
BEACHES/ DUNES/ SHORES/ 
BARRIER ISLANDS 
CAVES/ ROCK OUTCROPS/ CLIFFS 
CROPLANDS/ FALLOW FIELDS/ 
PASTURES 
URBAN/SUBURBAN 
SUBTERRANEAN/ SOIL/ 
SEDIMENTS 
EXTREME TERRESTRIAL 
ENVIRONMENT 
AERIAL 



Page 3

AQUATIC HABITATS 
GENERAL AQUATIC 
FRESHWATER 

Wetlands/Bogs/Swamps 
Lakes/Ponds 
Rivers/Streams 
Reservoirs 

MARINE 

Open Ocean/Continental Shelf 
Bathyal 
Abyssal 
Estuarine 
Intertidal/Tidal/Coastal 
Coral Reef 
HYPERSALINE 

EXTREME AQUATIC ENVIRONMENT
CAVES/ ROCK OUTCROPS/ CLIFFS 
MANGROVES 
SUBSURFACE WATERS/ SPRINGS 
EPHEMERAL POOLS & STREAMS 
MICROPOOLS (Pitcher Plants, Tree 
Holes, Other) 

MAN-MADE ENVIRONMENTS 
LABORATORY THEORETICAL SYSTEMS OTHER ARTIFICIAL SYSTEMS 

NOT APPLICABLE 
NOT APPLICABLE 

CATEGORY VI:   GEOGRAPHIC AREA OF THE RESEARCH   (Select 1 to 2) 
WORLDWIDE 
NORTH AMERICA 

United States 
Northeast US (CT, MA, ME, NH, NJ, NY, 
PA, RI, VT) 
Northcentral US (IA, IL, IN, MI, MN, ND, 
NE, OH, SD, WI) 
Northwest US   (ID, MT, OR, WA, WY) 
Southeast US (DC, DE, FL, GA, MD, NC, 
SC, WV, VA) 
Southcentral US (AL, AR, KS, KY, LA, MO,
MS, OK, TN, TX) 
Southwest US (AZ, CA, CO, NM, NV, UT) 
Alaska 
Hawaii 
Puerto Rico 
Canada 

Mexico 

CENTRAL AMERICA   (Mainland) 
Caribbean Islands 
Bermuda/Bahamas 

SOUTH AMERICA 

Eastern South America (Guyana, Fr. Guiana, 
Suriname, Brazil) 
Northern South America (Colombia, 
Venezuela) 
Southern South America (Chile, Argentina, 
Uruguay, Paraguay) 
Western South America (Ecuador, Peru, 
Bolivia) 

EUROPE 
Eastern Europe 
Russia 
Scandinavia 
Western Europe 

ASIA 
Central Asia 
Far East 
Middle East 
Siberia 
South Asia 
Southeast Asia 

AFRICA 

North Africa 
African South of the Sahara 

East Africa 
Madagascar 
South Africa 
West Africa 

AUSTRALASIA 
Australia 
New Zealand 
Pacific Islands 

ANTARCTICA 
ARCTIC 
ATLANTIC OCEAN 
PACIFIC OCEAN 
INDIAN OCEAN 
OTHER REGIONS (Not defined) 
NOT APPLICABLE 

CATEGORY VII:   CLASSIFICATION OF ORGANISMS   (Select 1 to 4) 
VIRUSES 

Bacterial 
Plant 
Animal 

PROKARYOTES 
Archaebacteria 
Cyanobacteria 
Eubacteria 

PROTISTA   (PROTOZOA) 
Amoebae 
Apicomplexa 
Ciliophora 
Flagellates 
Foraminifera 
Microspora 

Radiolaria 

FUNGI 
Ascomycota 
Basidiomycota 
Chytridiomycota 
Mitosporic Fungi 
Oomycota 
Zygomycota 

LICHENS 
SLIME MOLDS 
ALGAE 

Bacillariophyta   (Diatoms) 
Charophyta 
Chlorophyta 
Chrysophyta 

Dinoflagellata 
Euglenoids 
Phaeophyta 
Rhodophyta 

PLANTS 
N0N-VASCULAR PLANTS 

BRYOPHYTA 
Anthocerotae   (Hornworts) 
Hepaticae   (Liverworts) 
Musci   (Mosses) 

VASCULAR PLANTS 
FERNS & FERN ALLIES 
GYMNOSPERMS 

Coniferales   (Conifers) 
Cycadales   (Cycads) 



Page 4

Ginkgoales   (Ginkgo) 
Gnetales   (Gnetophytes) 

ANGIOSPERMS 
Monocots 

Arecaceae   (Palmae) 
Cyperaceae 
Liliaceae 
Orchidaceae 
Poaceae   (Graminae) 

Dicots 
Apiaceae (Umbelliferae) 
Asteraceae (Compositae) 
Brassicaceae (Cruciferae) 
Fabaceae (Leguminosae) 
Lamiaceae (Labiatae) 
Rosaceae 
Solanaceae 

ANIMALS 
INVERTEBRATES 

MESOZOA/PLACOZOA 
PORIFERA   (Sponges) 
CNIDARIA 

Hydrozoa   (Hydra, etc.) 
Scyphozoa   (Jellyfish) 
Anthozoa   (Corals, Sea Anemones) 

CTENOPHORA   (Comb Jellies) 
PLATYHELMINTHES   (Flatworms) 

Turbellaria   (Planarians) 
Trematoda   (Flukes) 
Cestoda   (Tapeworms) 
Monogenea   (Flukes) 

GNATHOSTOMULIDA 
NEMERTINEA   (Rynchocoela)   (Ribbon 
Worms) 
ENTOPROCTA   (Bryozoa)   (Plant-like 
Animals) 
ASCHELMINTHES 

Gastrotricha 
Kinorhyncha 
Loricifera 
Nematoda   (Roundworms) 
Nematomorpha   (Horsehair Worms) 
Rotifera   (Rotatoria) 

ACANTHOCEPHALA   (Spiny-headed 
Worms) 
PRIAPULOIDEA 
BRYOZOA   (Ectoprocta)   (Plant-like 
Animals) 
PHORONIDEA   (Lophophorates) 
BRACHIOPODA   (Lamp Shells) 
MOLLUSCA 

Monoplacophora 
Aplacophora   (Solenogasters) 

Polyplacophora   (Chitons) 
Scaphopoda   (Tooth Shells) 
Gastropoda   (Snails, Slugs, Limpets) 
Pelecypoda   (Bivalvia)   (Clams, 
Mussels, Oysters, Scallops) 
Cephalopoda   (Squid, Octopus, 
Nautilus) 

ANNELIDA   (Segmented Worms) 
Polychaeta   (Parapodial Worms) 
Oligochaeta   (Earthworms) 
Hirudinida   (Leeches) 

POGONOPHORA   (Beard Worms) 
SIPUNCULOIDEA   (Peanut Worms) 
ECHIUROIDEA   (Spoon Worms) 
ARTHROPODA 

Cheliceriformes 
Merostomata   (Horseshoe Crabs) 
Pycnogonida   (Sea Spiders) 
Scorpionida   (Scorpions) 
Araneae   (True Spiders) 
Pseudoscorpionida   
(Pseudoscorpions) 
Acarina   (Free-living Mites) 
Parasitiformes   (Parasitic Ticks & 
Mites) 

Crustacea 
Branchiopoda   (Fairy Shrimp, Water 
Flea) 
Ostracoda   (Sea Lice) 
Copepoda 
Cirripedia   (Barnacles) 
Amphipoda   (Skeleton Shrimp, 
Whale Lice, Freshwater Shrimp) 
Isopoda   (Wood Lice, Pillbugs) 
Decapoda   (Lobster, Crayfish, 
Crabs, Shrimp) 

Hexapoda   (Insecta)   (Insects) 
Apterygota   (Springtails, Silverfish, 
etc.) 
Odonata   (Dragonflies, Damselflies) 
Ephemeroptera   (Mayflies) 
Orthoptera   (Grasshoppers, Crickets)
Dictyoptera   (Cockroaches, Mantids, 
Phasmids) 
Isoptera   (Termites) 
Plecoptera   (Stoneflies) 
Phthiraptera   (Mallophaga & 
Anoplura)   (Lice) 
Hemiptera (including Heteroptera)   
(True Bugs) 
Homoptera   (Cicadas, Scale Insects,
Leafhoppers) 
Thysanoptera   (Thrips) 
Neuroptera   (Lacewings, 
Dobsonflies, Snakeflies) 
Trichoptera   (Caddisflies) 
Lepidoptera   (Moths, Butterflies) 
Diptera   (Flies, Mosquitoes) 
Siphonaptera   (Fleas) 

Coleoptera   (Beetles) 
Hymenoptera   (Ants, Bees, Wasps, 
Sawflies) 

Chilopoda   (Centipedes) 
Diplopoda   (Millipedes) 
Pauropoda 
Symphyta   (Symphyla) 

PENTASTOMIDA   (Linguatulida)   
(Tongue Worms) 
TARDIGRADA   (Tardigrades, Water 
Bears) 
ONYCHOPHORA   (Peripatus) 
CHAETOGNATHA   (Arrow Worms) 
ECHINODERMATA 

Crinoidea   (Sea Lilies, Feather Stars) 
Asteroidea   (Starfish, Sea Stars) 
Ophiuroidea   (Brittle Stars, Serpent 
Stars) 
Echinoidea   (Sea Urchins, Sand 
Dollars) 
Holothuroidea   (Sea Cucumbers) 

HEMICHORDATA   (Acorn Worms, 
Pterobranchs) 
UROCHORDATA   (Tunicata)   (Tunicates, 
Sea Squirts, Salps, Ascideans) 
CEPHALOCHORDATA   
(Amphioxus/Lancelet) 

VERTEBRATES 
AGNATHA   (Hagfish, Lamprey) 
FISHES 

Chondrichthyes (Cartilaginous Fishes)   
(Sharks, Rays, Ratfish) 
Osteichthyes (Bony Fishes) 

AMPHIBIA 
Anura   (Frogs, Toads) 
Urodela   (Salamanders, Newts) 
Gymnophiona   (Apoda)   (Caecilians) 

REPTILIA 
Chelonia   (Turtles, Tortoises) 
Serpentes   (Snakes) 
Sauria   (Lizards) 
Crocodylia   (Crocodilians) 

AVES   (Birds) 
Passeriformes   (Passerines) 

MAMMALIA 
Monotremata   (Platypus, Echidna) 
Marsupalia   (Marsupials) 
Eutheria   (Placentals) 

Insectivora   (Hedgehogs, Moles, 
Shrews, Tenrec, etc.) 
Chiroptera   (Bats) 
Primates 

Humans 
Rodentia 
Lagomorphs   (Rabbits, Hares, Pikas)
Carnivora   (Bears, Canids, Felids, 
Mustelids, Viverrids, Hyena, 
Procyonids) 

Perissodactyla   (Odd-toed 
Ungulates)   (Horses, Rhinos, 
Tapirs, etc.) 
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Artiodactyla   (Even-toed 
Ungulates)   (Cattle, Sheep, Deer, 
Pigs, etc.) 

Marine Mammals   (Seals, Walrus, 
Whales, Otters, Dolphins, Porpoises) 

TRANSGENIC ORGANISMS 
FOSSIL OR EXTINCT ORGANISMS 

NO ORGANISMS 

CATEGORY VIII:   MODEL ORGANISM   (Select ONE) 
NO MODEL ORGANISM 
MODEL ORGANISM   (Choose from 
the list) 

Escherichia coli 
Mouse-Ear Cress   (Arabidopsis thaliana) 

Fruitfly   (Drosophila melanogaster) 

  
  



!"#$%&'()*++,"-.(!"#$%&'&'"()*(+)$,%+*&'"()*,%)&-")'(&%,*.&'"(/)&0*&).*()/0*$%)."##1('&2)
/&,1.&1,%3)4(5',"(#%(&*6)&%#$%,*&1,%).*()#%+'*&%)&0%)/&,%(7&0)"8)&0%/%)'(&%,*.&'"(/3)9",)
%:*#$6%;)$,%+*&'"(),*&%/)"8&%()'(.,%*/%)-'&0)&%#$%,*&1,%;)/177%/&'(7)&0*&)&0%)'#$",&*(.%)"8)
$,%+*&'"()'()/&,1.&1,'(7)%."6"7'.*6)."##1('&'%/)6'<%62)'(.,%*/%/)-'&0)&%#$%,*&1,%3)!"#$%&'($&)$
*"+,$,*-./$+,$*&$-0.#1,*'0.$"&2$1+,+0%$*#34#1'*-1#$2+(($'))#5*$6+&*+5$+0*#1'5*+&0,$'3&0%$+0,#5*$
"#16+7&1#,$-,+0%$*"1##$3&.#($4('0*8"#16+7&1#$,/,*#3,!)=$%.'8'.*662;)>)-'66)*/<)&-")#*'()
?1%/&'"(/@)
AB! "#$%&'$()$*+',*$&+--$.'&/01/*$.'&.#()$'/'/#0&+(#02&3$*4/5#*$%&46&/0.*$+%/02&3$*4/5#*$&
%,%.$)'/4/7/'6&'#&/01,.$1&)7+0'&1$-$0%$%8)

CB! "#$%&'$()$*+',*$&+--$.'&'3$&*#7$&#-&)*$1+'#*%&/0&*$2,7+'/02&$9)7#/'+'/5$&.#()$'/'/#0&
+(#02&3$*4/5#*$%8)

>)-'66)*++,%//)&0%/%)?1%/&'"(/)1/'(7)&-")%:$%,'#%(&/3)D0%)8',/&)%:$%,'#%(&)%:*#'(%/)0"-)
&%#$%,*&1,%)'(861%(.%/)'(+',%.&)."#$%&'&'"()*#"(7)0%,E'5",%/)E2)'(.,%*/'(7)&0%)%88'.*.2)"8)
'(+1.%+)+%8%(/%/)'()&-")#"+%6)$6*(&/@):$0#'3$*+&4/$00/%)*(+);/01$*+&4$0<#/03)D0%)/%."(+)
%:$%,'#%(&)%:*#'(%/)&0%)F"'(&)%88%.&/)"8)&%#$%,*&1,%)*(+)$,%+*&'"()"()%:$6"'&*&'5%)."#$%&'&'"()
E%&-%%()0%,E'5","1/)'(/%.&/)"()=%.7$)/+%&%6*/+.+3)D-")*$0'+)/$%.'%/)G=)3/%&+%.7$)/+1/%)*(+)
=)3/%&0$*//B)%:0'E'&)*/2##%&,'.)."#$%&'&'"(;)-0%,%'()"(%)/$%.'%/)'/)/1E+"#'(*(&)E%.*1/%)'&)0*/)
6"-%,)7,"-&0),*&%/)*(+)'/)$,%8%,,%+)$,%2)8",)*)."..'(%6'+)$,%+*&",3)>)02$"&0%/'H%)&0*&)
&%#$%,*&1,%I+,'5%()'(.,%*/%/)'()E"&0)$,%+*&'"(),*&%/)*(+)7,"-&0),*&%/)"8)&0%)+"#'(*(&)/$%.'%/)
."16+)6%*+)&")."#$%&'&'5%)%:.61/'"()"8)&0%)/1E+"#'(*(&)/$%.'%/3)
/0'%11%&'*,1(2%"3'.(D0%)$,"$"/%+)-",<)-'66)*++,%//),%6%5*(&)E1&)1(/&1+'%+)'//1%/)."(.%,('(7)&0%)
'#$*.&)"8).6'#*&%).0*(7%)"()%."/2/&%#)/&,1.&1,%3)9",)%:*#$6%;)$,%+'.&'(7)&0%)%88%.&/)"8).6'#*&%)
.0*(7%)"()/$%.'%/)*E1(+*(.%/),%#*'(/)+'88'.16&;)6'<%62)E%.*1/%)/'#$6'/&'.)#"+%6/)"5%,6""<)E'"&'.)
'(&%,*.&'"(/)*(+)&0%)'(.,%+'E62)5*,'%+)&0%,#*6),%/$"(/%).1,5%/)*#"(7)."I%:'/&'(7)/$%.'%/3)!"+,$
41&9#5*$2+(($#:4#1+3#0*'((/$',,#,,$"&2$*#34#1'*-1#$'))#5*,$6+&*+5$+0*#1'5*+&0,$'3&0%$'$.+7#1,#$
,#*$&)$"#16+7&1#,$&0$3-(*+4(#$4('0*$"&,*,;$J%/16&/)#*2)*'+),%/%*,.0%,/)*&&%#$&'(7)&")#"+%6)&0%)
%88%.&/)"8).6'#*&%).0*(7%)"()/$%.'%/)*E1(+*(.%)*(+)+'/&,'E1&'"(/)E2)$,"5'+'(7)%#$','.*6),%/16&/)
+%/.,'E'(7)&0%)%88%.&/)"8).6'#*&%).0*(7%)"()/$%.'%/)'(&%,*.&'"(/3)D0'/),%/%*,.0)8'66/)*).,'&'.*6)7*$)
'()"1,)1(+%,/&*(+'(7)"8)&0%)%88%.&/)"8).6'#*&%).0*(7%)"()#16&'$6%)E'"&'.)'(&%,*.&'"(/3)K"/&)
$,%5'"1/)-",<)0*/)%:*#'(%+)&0%)%88%.&/)"8).6'#*&%).0*(7%)"()'(+'5'+1*6/)",)/'(76%)/$%.'%/)'()
'/"6*&'"(3)L6&%,(*&'5%62;)8'%6+)%:$%,'#%(&/)0*5%)+%/.,'E%+)0"-)."##1('&2)."#$"/'&'"(;)&2$'.*662)
"8)$6*(&/;).0*(7%/)-'&0)-*,#'(73)=1.0)%:$%,'#%(&/)6*.<)+%&*'6%+)%:*#'(*&'"()"8)#%.0*('/#/)
+,'5'(7).0*(7%/)'()."##1('&2)."#$"/'&'"(;)#*<'(7)'&)+'88'.16&)&")%:&,*$"6*&%),%/16&/)E%2"(+)*)
/$%.'8'.)/&1+2)/2/&%#3)
4"#,5%"(/+6,&'7.(D0'/)$,"$"/*6)&*<%/)*+5*(&*7%)"8)&0%)'(&%66%.&1*6)*&#"/$0%,%)*&)&0%)
=#'&0/"('*()4(5',"(#%(&*6)J%/%*,.0)!%(&%,)E2)'(&%7,*&'(7)#2)+'//%,&*&'"(),%/%*,.0)-'&0)
"(7"'(7),%/%*,.0)'(&")&0%)%88%.&/)"8).6'#*&%).0*(7%)"()$6*(&)."##1('&'%/3)>)0*5%)+%#"(/&,*&%+)*)
."##'&#%(&)&")/.'%(.%)"1&,%*.0)E2)$*,&'.'$*&'(7)'()$,"7,*#/)&0*&)$,"5'+%)0*(+/I"()/.'%(.%)
%:$%,'%(.%)&")*&I,'/<)0'70)/.0""6)/&1+%(&/3)>)0*5%),%?1%/&%+)*++'&'"(*6)81(+'(7)8",)*)/".'*6)#%+'*I
E*/%+)"1&,%*.0).*#$*'7()&")."((%.&)/.'%(&'/&/)+',%.&62)-'&0)&0%)$1E6'.)&")$,"5'+%)&0%)$1E6'.)-'&0)
*()'(I+%$&0)5'%-)"8)&0%)/.'%(&'8'.)#%&0"+)*(+)+',%.&)*..%//)&")#2),%/16&/3)9'(*662;)E"&0)6*E/)*&)
96",'+*)>(&%,(*&'"(*6)M('5%,/'&2)*(+)&0%)=#'&0/"('*()4(5',"(#%(&*6)J%/%*,.0)!%(&%,)$,"5'+%)
,%/%*,.0)"$$",&1('&'%/)8",)1(+%,7,*+1*&%/3)>()$*,&'.16*,;)9>M)'/)"(%)"8)&0%)6*,7%/&)#'(",'&2)*(+)
1,E*()/%,5'(7)'(/&'&1&'"(/)'()&0%)M=;)-'&0)"5%,)NOP)"8)'&/)/&1+%(&/)8,"#)1(+%,,%$,%/%(&%+)7,"1$/)
'()/.'%(.%)GQRP)S'/$*('.;)ATP)E6*.<;)UP)L/'*(V)QWP)8%#*6%B3)X"61(&%%,/),%.,1'&%+)8,"#)9>M)
&0%,%8",%)."#%)8,"#)*)6*,7%)$""6)"8)1(+%,,%$,%/%(&%+)#'(",'&2)/&1+%(&/3)
)



TABLE OF CONTENTS
For font size and page formatting specifications, see GPG section II.B.2.

 Total No. of                Page No.*
Pages                       (Optional)*

Cover Sheet for Proposal to the National Science Foundation

   Project Summary  (not to exceed 1 page)

   Table of Contents  

   Project Description (Including Results from Prior
NSF Support) (not to exceed 15 pages) (Exceed only if allowed by a
specific program announcement/solicitation or if approved in
advance by the appropriate NSF Assistant Director or designee)

   References Cited 

   Biographical Sketches  (Not to exceed 2 pages each)

   Budget  
(Plus up to 3 pages of budget justification)

   Current and Pending Support  

   Facilities, Equipment and Other Resources 

   Special Information/Supplementary Documents
(Data Management Plan, Mentoring Plan
 and Other Supplementary Documents)

   Appendix (List below. )
(Include only if allowed by a specific program announcement/
solicitation or if approved in advance by the appropriate NSF
Assistant Director or designee)

Appendix Items:

*Proposers may select any numbering mechanism for the proposal. The entire proposal however, must be paginated.
Complete both columns only if the proposal is numbered consecutively.

 

1

1

8

3

4

3

2

1

1



!"#$%&"'(')**"**%&+',-"'".."/,*'$.'/0%#1,"'/-1&+"'$&'2%$,%/'%&,"31/,%$&*'*,34/,43%&+'-"32%5$3"'/$##4&%,%"*'

' 6'

!"#$%&'(#!%")
)
7/$0$+%/10'/$&*"84"&/"*'$.'/0%#1,"'/-1&+"'3"#1%&'9%..%/40,',$':3"9%/,;'<-"'9%..%/40,='13%*"*'.3$#'
,-"'#=3%19'*:"/%"*'%&,"31/,%$&*':$**%20"'%&'1&'"/$0$+%/10'/$##4&%,=>'*4/-',-1,'1**"**%&+',-"'
%#:1/,*'$.'/0%#1,"'/-1&+"'$&'*:"/%"*?'124&91&/"*'1&9'/$##4&%,='*,34/,43"'%*'"@/""9%&+0='
9%..%/40,'AB15%*'",'10;'6CCD>')31EF$'1&9'G","3*$&'HI6HJ;'K$3"$5"3>',-"3#10'3"*:$&*"'/435"*'A!"#"'
,-"'/435"'3"01,%&+'%&9%5%9410'.%,&"**',$',"#:"31,43"J'13"'-%+-0='%9%$*=&/31,%/'1#$&+'*:"/%"*'AB"00'
",'10;'HI66>'7&+04&9'",'10;'HI66>'!"#$%&"'1&9'L43M":%0"'HI6HJ;'7@:"3%#"&,10'*,49%"*'1**"**%&+'
,-"'3$0"'$.',"#:"31,43"'%&'#"9%1,%&+'2%$,%/'%&,"31/,%$&*'13"',-"3".$3"'3"84%3"9'%.'N"'13"',$'
1//431,"0=':3"9%/,',-"'".."/,*'$.'/0%#1,"'/-1&+"'AO%0#1&'",'10;'HI6IJ;'!"#$%&'(&($)*%+,#*-$%(.%/0%
&'12#(,$%'1$1)'3"%-1$3'#+#.4%5"1%#/&)35%(6%3*#/)51%3").41%(.%5"1%611-#.4%+1")2#('%(6%
13(5"1'/#3%"1'+#2('1$%+0%17)/#.#.4%"(8%3*#/)51%3").41%)66135$%3(/&15#5#21%).-%&'1-)5('0%
#.51')35#(.$%)/(.4%#.$135%"1'+#2('1$9'
' P$#:",%,%$&'1&9':3"91,%$&'$.,"&'%#:1/,'"/$0$+%/10'/$##4&%,='/$#:$*%,%$&;'Q$3'
"@1#:0">'%&*"/,'-"32%5$3"*'/$"@%*,%&+'$&',-"'*1#"'-$*,':01&,'"@:"3%"&/"'*,3$&+'%&,"3*:"/%.%/'
/$#:",%,%$&',-1,'3"94/"*',-"'+3$N,-'31,">'124&91&/">'."/4&9%,=>'1&9'*435%5$3*-%:'$.'/$#:",%&+'
-"32%5$3"'*:"/%"*'AB"&&$'",'10;'6CCR>'S1:01&'1&9'B"&&$'HIITJ;'7@:0$%,1,%5"'/$#:",%,%$&>'
N-"3"%&'%&9%5%9410*'/$#:","'2='3"94/%&+',-"'151%012%0%,='$.'0%#%,%&+'3"*$43/"*'.$3'/$#:",%,$3*>'
$//43*'1#$&+'%&*"/,'-"32%5$3"*',-1,'*-13"'&133$N'-12%,1,'3"84%3"#"&,*'$&',-"'*1#"'-$*,':01&,>'
*4/-'1*'1:-%9*'$&'/$##$&'#%0MN""9'$%&'#(!)%*%+,!)&)*AK$$&"='",'10;'HIID>'U#%,-'",'10;'HIIDJ;'
K$3"'/$##$&0=>':-=,$:-1+$4*'%&*"/,*'/$#:","'%&9%3"/,0='N-"&'-"32%5$3='2='1&'%&9%5%9410'
%&94/"*':3$94/,%$&'$.':01&,'9"."&*"'/$#:$4&9*>',-"3"2='0$N"3%&+':01&,'&4,3%,%$&10'8410%,='1&9'
3"94/%&+'.%,&"**'$.'*42*"84"&,'-"32%5$3"*'AQ1",-'6CDV>')+31N10'6CCCJ;'W%*%&+',"#:"31,43"*'#1='
10,"3'/$#:",%,%5"'%&,"31/,%$&*'5%1',N$'#"/-1&%*#*X'6J'%&/3"1*"9'/$&*4#:,%$&'$3':$:401,%$&'
+3$N,-'31,"*'1,'-%+-',"#:"31,43"*'#1='*,3"&+,-"&'"@:0$%,1,%5"'/$#:",%,%$&'1#$&+'-"32%5$3"'
*:"/%"*'2='%&/3"1*%&+'31,"*'$.'3"*$43/"'9":0",%$&'A<%0#1&'",'10;'6CD6J'$3'HJ'%&/3"1*"9'"..%/1/='$.'
:01&,'/-"#%/10'9"."&*"*'1,'-%+-',"#:"31,43"*'AU,1#:'1&9'Y1&+'6CCV>'U,1#:'1&9'Z*%"3'6CCD>'
!"#$%&"'",'10;'!-*,#.!#/J'#1='*,3"&+,-"&'%&9%3"/,'/$#:",%,%$&'1#$&+'-"32%5$3"'%&9%5%9410*;'
' G3"91,$3*'/1&'%&9%3"/,0='%&.04"&/"',-"'124&91&/"'$.':3%#13=':3$94/"3*'5%1'9"&*%,=[
#"9%1,"9'$3'2"-15%$3100=[#"9%1,"9'%&9%3"/,'".."/,*'AK$31&'",'10;'6CCV>'U/-#%,\'HII]J;'
Q43,-"3#$3">':3"91,$3*'/1&'"&120"',-"':"3*%*,"&/"'$.'*429$#%&1&,'*:"/%"*'2='/$&*4#%&+'
/$#:",%,%5"0='*4:"3%$3'*:"/%"*'A!"#"*M"=*,$&"':3"91,%$&0*G1%&"'6CVVJ;')0,"3&1,%5"0=>':3"91,$3*'/1&'
"@1/"321,"'/$#:",%,%$&'1#$&+'*:"/%"*'N-"&':3"."3"&,%100='/$&*4#%&+',-"'*42[9$#%&1&,'
/$#:",%,$3'AO$&\^0"*'",'10;'HIIHJ;'_&'#$3"'/$#:0"@'*=*,"#*>'/0%#1,"'/-1&+"'N%00'0%M"0='"&-1&/"'
,-"'%#:$3,1&/"'$.':3"91,$3*'1*'#"9%1,$3*'$.'/$#:",%,%5"'%&,"31/,%$&*'1#$&+'#40,%:0"'-"32%5$3"*'
A!"#"*,"#:"31,43"[9":"&9"&,'M"=*,$&"':3"91,%$&>'U1&.$39'6CCCJ;'
' _#:$3,1&,0=>',-"3#10'3"*:$&*"'/435"*'513='2$,-'1#$&+'1&9'N%,-%&'*:"/%"*;'`13%1,%$&'
1#$&+'*:"/%"*'*,"#*'.3$#',-"'"5$04,%$&13='-%*,$3='$.',-"'*:"/%"*'A)&+%00",,1'HIICJ;'a%,-%&'1'
*:"/%"*>',-"3#10'3"*:$&*"'/435"*'13"'1':3$94/,'$.'191:,1,%$&',$'0$/10'"&5%3$&#"&,10'/$&9%,%$&*'
1&9'.$$9'8410%,='A70%1*$&'",'10;'HI66>'S%&+*$05"3'1&9'a$$9*'6CCD>'!"#$%&"'",'10;'!-*,#.!#/J;'Q$3'
"@1#:0">'#=':3"0%#%&13='3"*40,*'*-$N',-1,',-3""'0":%9$:,"31&'-"32%5$3"*',-1,'/$"@%*,'$&'1!-2#,)*
3#-45!-'-15"'4&%84"',-"3#10'3"*:$&*"'/435"*;'O3$N,-'1&9'/$&*4#:,%$&'31,"*'$.'6(!7#&!%*
85,9),!)*%&/3"1*"'N%,-',"#:"31,43">':#')-5(8!)*&)-)2),!)*-1*'1'4&%#$910',-"3#10'3"*:$&*"'
/435">'1&9';)(!'!5*9,5!'<%'.%,&"**'3"#1%&*'3"01,%5"0='/$&*,1&,'$5"3',-"'*1#"',"#:"31,43"'31&+"'
AQ%+;'6J;'7.."/,*'$.'/0%#1,"'/-1&+"'$&'/$#:",%,%$&'1#$&+',-"*"'-"32%5$3"*'N$409'2"'/$&,%&+"&,'
$&',-"'%9"&,%,='$.'/$#:",%&+'*:"/%"*;'Q$3'"@1#:0">'1,'HR!'P'6"*85,9),!)'1&9':"*&)-)2),!)'-15"'



!"#$%&"'(')**"**%&+',-"'".."/,*'$.'/0%#1,"'/-1&+"'$&'2%$,%/'%&,"31/,%$&*'*,34/,43%&+'-"32%5$3"'/$##4&%,%"*'

6'

%7"&,%/10'+3$8,-'31,"*'1&7'813#%&+'0"17*',$'
51*,'7%.."3"&/"*'2",8""&',-"*"'*9"/%"*:';&'
/$&,31*,<',-"'7%.."3"&/"*'2",8""&'!"#$%&'(&)('
1&7'*"#'&%)+,-'.%,&"**'13"'&$,'1*'1.."/,"7'2='
,"#9"31,43":'>13#%&+',-"3".$3"'*,3"&+,-"&*'
/$#9",%,%5"'%&,"31/,%$&*'2",8""&'!"#$%&'(&)('
1&7'."#/(0(1(&)('#$3"'*"5"3"0=',-1&'2",8""&'
!"#$%&'(&)('1&7'*"#'&%)+,-:'?-4*<'93"7%/,%&+'
-$8'/0%#1,"'/-1&+"'1.."/,*'*9"/%"*'
%&,"31/,%$&*'3"@4%3"*'*9"/%"*A*9"/%.%/'
B&$80"7+"'$.',-"3#10'3"*9$&*"'/435"*:'

!"#$%#&'()*+',-.'//01'2*"3$'
4"55*),'+.4*6*4+7894.$'.:5.)%+.#,4'
$.4%&#.$',*'944.44'-*2'63%+9,.'6-9#&.'
9((.6,4'%+5*),9#,'8%*,%6'%#,.)96,%*#4;'
C9"/%.%/100=<';'8%00'"D1#%&"',-"'".."/,*'$.'
,"#9"31,43"'$&'%&7%3"/,<'/-"#%/100=A#"7%1,"7'
/$#9",%,%$&'1#$&+'%&7%5%7410'-"32%5$3"*'
.""7%&+'$&'230%'$3&(#4)300)-#1&7'5)013&(#4306%)0:')77%,%$&100=<';'8%00'"D1#%&"',-"'E$%&,'
%&.04"&/"*'$.',"#9"31,43"'1&7'93"71,%$&'$&'9$9401,%$&*'$.'-"32%5$3"*'"&+1+"7'%&'"D90$%,1,%5"'
/$#9",%,%$&'4*%&+'7-/+38)(-#-9&)(/('1&7'%,*'1**$/%1,"7'-"32%5$3"*:'F='93"5%$4*'8$3B'-1*'
.$/4*"7'$&'4&7"3*,1&7%&+'-$8'/0%#1,"'/-1&+"'1.."/,*'.""7%&+'2"-15%$3'1&7'+3$8,-'$.'*%&+0"'
-"32%5$3"'*9"/%"*'%&'%*$01,%$&'G!"#$%&"'1&7'H43B"9%0"'6IJ6<'!"#$%&"'",'10:')0#&3:)3;K:'?-%*'
93$E"/,'"D91&7*'$&'#='"130%"3'8$3B'2='%&/$39$31,%&+'#40,%90"'2%$,%/'%&,"31/,%$&*',$'7%*/"3&'-$8'
/0%#1,"'/-1&+"'8%00'10,"3'901&,A-"32%5$3"'%&,"31/,%$&*:''

!"#"$!%&'()"#*+,-#'

JK! <%3-#'3=83&(',&3#(>>3/'#)01)&3/'#/%=83')')%0#(=%0?#$3&4):%&3-#49#)0/&3(-)0?#$3&4):%&3#
-,-/38')4)+)'9#'%#)01,/31#8+(0'#13>30-3-@'

6K! <%3-#'3=83&(',&3#(>>3/'#'$3#&%+3#%>#8&31('%&-#)0#&3?,+(')0?#3A8+%)'('):3#/%=83')')%0#
(=%0?#$3&4):%&3-@'

&./,*&"#"#0'/!"1+,)#'!"#"$!%&0'$-2'3"*&,2#'

#4567'#7849:';<6'=9<9>;?'"@A9>B:9<4;?'298BC<'

?-"'C#%,-*$&%1&'L&5%3$&#"&,10'M"*"13/-'N"&,"3'GCLMNK'%&'L7+"81,"3<'F13=01&7'/$&,1%&*'2$,-'
.$3"*,"7'1&7'$9"&A.%"07'-12%,1,*:'7-/+38)(-#-9&)(/('1&7'230%'$3&(#4)300)-'13"'124&71&,'$9"&A
.%"07'901&,*',-1,'-$*,'1'7%5"3*%,='$.'*9"/%10%O"7'-"32%5$3"*'1&7'93"71,$3*:'C9"/%.%/100=<'7"#-9&)(/('
-$*,*',-3""'19-%7'*9"/%"*<'78$)-#03&))<'78$)-#(-/+38)(1)-<'1&7'.96%/(++)-#(-/+38)(1)-<'1*'8"00'1*'
/$//%&"0%7'19-%7'93"71,$3*:'230%'$3&(#4)300)-'%*'/$&*4#"7'2='1'513%",='$.'*9"/%10%*,'
/$0"$9,"31&*'1&7'-"#%9,"31&*<'1*'8"00'1*',-"'+"&"310%*,'/$0"$9,"31&'*%8)++)(#B(8%0)/(:'?-"'
"..%/1/='$.'901&,'/-"#%/10'7"."&*"*'1+1%&*,'*"#B(8%0)/('513%"*'8%,-',"#9"31,43"'G!"#$%&"'",'10:'
)0#&3:)3;K<'#1B%&+'%,'1&'%7"10'-"32%5$3"',$'1**"**',-"'".."/,'$.',"#9"31,43"'$&'%&74/"7'7"."&*"*'
%&'2"#4)300)-"#5)013&(#4306%)0'%*'1'/$##$&'.$3"*,'4&7"3*,$3='*-342',-1,'-$*,*',-3""'/1,"39%0013'

!"#$%&'()'!"#$%&'($#)*+,)#(-.$/#)(+0!1$+23"($&3#)(0+$(
3"$##('#*45+*3#$&,("#$64/+$#()*#-4#)(1$+2,(+,(
!"#$%&'()%#*+"#(78#%+4,#9(.,*.6'4)"#5(5&3&:;(



!"#$%&"'(')**"**%&+',-"'".."/,*'$.'/0%#1,"'/-1&+"'$&'2%$,%/'%&,"31/,%$&*'*,34/,43%&+'-"32%5$3"'/$##4&%,%"*'

' 6'

*7"/%"*8'!"#$%&'()$*+$%$,$-)$8'.')/"+)0*(&-1$-)$8'1&9'2$')#)&*1-&)#30',-3$4+-$4,',-"'*4##"3:'
;-"'9%5"3*"'-"32%5$3"'1&9'73"91,$3'/$##4&%,%"*'$&',-"*"',-3""'701&,*'#1<"'.$3'4&%=4"'#$9"0'
*>*,"#*',$'"?1#%&"',-"'%#71/,*'$.'/0%#1,"'/-1&+"'$&'/$&*4#"3@73">'%&,"31/,%$&*:*
' A?7"3%#"&,*'B%00'2"'/$&94/,"9'4*%&+'+3""&-$4*"*',$'"*,120%*-'9%.."3"&,',-"3#10'
"&5%3$&#"&,*:'C#100'DE'F'#G'.0$$3'13"1H'+3""&-$4*"*'B%00'2"'1**%+&"9'"%,-"3'I1#2%"&,'$3'IB13#"9'
*,1,4*'D%*J'6'+3""&-$4*"*'7"3',"#7"31,43"H:')#2%"&,'*4##"3',"#7"31,43"*'1,'CAKL'31&+"'.3$#'
GM'('6G!'L:';13+",',"#7"31,43"*'.$3'IB13#"9N',3"1,#"&,*'13"'G'('6!'L'12$5"'1#2%"&,:'
O3""&-$4*"*'1**%+&"9'IB13#"9N',3"1,#"&,*'B%00'-15"'*$013'.%2"3+01**'71&"0*',$'3",1%&'-"1,'B%,-'1'
5"&,"9'3$$.'71&"0'/$5"3"9'B%,-'%&*"/,'*/3""&',$'73"5"&,'"?/"**'-"1,'24%0947:'O3""&-$4*"*'
1**%+&"9'I/$&,3$0N',3"1,#"&,*'B%00'2"'/$5"3"9'B%,-',31&*713"&,'%&*"/,'*/3""&',$'#1%&,1%&'1#2%"&,'
1%3',"#7"31,43"'B-%0"'73"5"&,%&+'%&,34*%$&'2>'%&*"/,'73"91,$3*'1&9'-"32%5$3"*:')0,-$4+-',-"'
%&*401,%&+'+3""&-$4*"'71&"0*'#1>'10,"3'0%+-,'%&,"&*%,>8',-">'100$B'$5"3'PQR'S)K',31&*#%**%$&'
DL-17%&'1&9'C-15"3'TPUMH:'V&'/$&,31*,8'*-19"'/0$,-'/1&'#1&%7401,"',"#7"31,43"'%&',-"'.%"09'24,'
10*$'3"94/"*'S)K',31&*#%**%$&'2>'E'WQR'DL-17%&'1&9'C-15"3'TPUMH:'C%&/"'0%+-,'%&,"&*%,>'/1&'
1.."/,'"?73"**%$&'$.'%&94/"9'9"."&*"*'%&'701&,*'DX$$&">'",'10:'GQQPH8'4*%&+'.%2"3+01**'+3""&-$4*"'
71&"0*'%*'73"."3120"'$5"3'*-19"'/0$,-',$'#1&%7401,"',"#7"31,43"4*;B$'YZ[Z'91,1'0$++"3*'B%00'2"'
701/"9'B%,-%&'"1/-'+3""&-$4*"',$'#$&%,$3',"#7"31,43"'1&9'0%+-,'.$3',-"'"?7"3%#"&,10'9431,%$&:'
'
!"#$%&'()(*+,*!)-&'.*%'/#'.0%1.'(*2)33*)45.'0('*%&'*(%.'4-%&*$6*)47).'5%*5$/#'%)%)$4*
0/$4-*#&"%$#&0-$1(*)4('5%(*8"*)45.'0()4-*%&'*'66)505"*$6*)4715)83'*#304%*7'6'4('(9**
'
;-$4+-'"?70$%,1,%5"'/$#7",%,%$&'%*'313"'1#$&+'%&*"/,'-"32%5$3"*8'%&9%3"/,'/$#7",%,%$&'5%1'
%&94/"9'701&,'9"."&*"*'%*'/$##$&'1&9'/1&'-15"'*%+&%.%/1&,'&"+1,%5"'".."/,*'$&'-"32%5$3"'.%,&"**'
D\1701&'1&9']"&&$'GQQ^H:'L0%#1,"'/-1&+"'#%+-,'%&/3"1*"',-"'*,3"&+,-'$.'*4/-'%&9%3"/,'
/$#7",%,%$&'2>'%&/3"1*%&+',-"'*4*/"7,%2%0%,>'$.'-"32%5$3"*',$'701&,'*"/$&913>'9"."&*"*:'_$3'
"?1#70"8',-$4+-'/$&/"&,31,%$&*'$.'*"/$&913>'9"."&*"'/$#7$4&9*'13"'013+"0>'4&1.."/,"9'2>'
3%*%&+',"#7"31,43"*'D`5"3"51'1&9'\$a0$5'GQQWH8'9%3"/,'".."/,*'$.',"#7"31,43"'$&'-"32%5$3"'
7->*%$0$+>'/1&'%&/3"1*"',-"'".."/,%5"&"**'$.'*"/$&913>'9"."&*"*'DC,1#7'1&9'b1&+'TPPW8'
!"#$%&"'",'10:')%*-"5)"6H:';-"3".$3"8'3%*%&+',"#7"31,43"*'#1>'%&/3"1*"',-"'*,3"&+,-'$.'%&9%3"/,'
/$#7",%,%$&'2>'"&-1&/%&+',-"'&"+1,%5"'".."/,*'$.'701&,'*"/$&913>'/-"#%*,3>'$&'-"32%5$3"'.%,&"**:*'
' ;-"'".."/,%5"&"**'$.'701&,'/-"#%*,3>8'-$B"5"38'9"7"&9*'$&',-"'"5$04,%$&13>'-%*,$3>'
2",B""&',-"'701&,'1&9'-"32%5$3":'O"&"310%*,'-"32%5$3"*'13"'$.,"&'#$3"'*4*/"7,%20"',$'701&,'
9"."&*"*',-1&'13"'*7"/%10%*,*'Dc$*-%'1&9'd3%"0%&+'GQQM8'd"3-$"5"&'",'10:'GQQP8')0%'1&9')+31B10'
GQTGH:'V&'$43'*,49>'*>*,"#8'74*8"%9&)%'-$*,*'1,'0"1*,',B$'+"&"310%*,'D.4*(&-1$-)$'1&9'!4*
+$%$,$-)$H'1&9'$&"'*7"/%10%*,'D24*1-&)#30H'0"7%9$7,"31&'-"32%5$3"*:':"%&1("-$*8)"%%)0*-$*,*'1'
&4#2"3'$.'*7"/%10%*,'/$0"$7,"31&'-"32%5$3"*'1&9'%*'10*$'1,,1/<"9'2>'1'+"&"310%*,'-"32%5$3"8'
2&')##)$*;$'&%)+$:'[$,-'74*8"%9&)%'1&9':4*8)"%%)0*47@3"+401,"'9"."&*%5"'/$#7$4&9*'B-"&'
1,,1/<"9'2>'+"&"310%*,'-"32%5$3"*'DX/O4%3"'1&9'c$-&*$&'GQQW8'X$$&">'",'10:'GQQPH:'
_43,-"3#$3"8'#>'73"0%#%&13>'3"*40,*'*4++"*,',-1,',-"'"..%/1/>'$.'74*8"%9&)%'*"/$&913>'9"."&*"*'
%&/3"1*"*'1,'-%+-',"#7"31,43"*'D_%+:'GH:';-"'*7"/%10%*,'-"32%5$3"8'24*1-&)#308'B-%/-'.""9*'10#$*,'
"?/04*%5"0>'$&'74*8"%9&)%8'%&/3"1*"*'%,*'73"."3"&/"'.$3'74*8"%9&)%*1,'-%+-',"#7"31,43"*:'V&'
/$&,31*,8'!4*+$%$,$-)$8'B-%/-'.""9*'$&'1'9%5"3*"'*4%,"'$.'B$$9>'701&,'*7"/%"*8'9"/3"1*"*'%,*'
73"."3"&/"'.$3'74*8"%9&)%'1,'-%+-',"#7"31,43"*:';-"*"'71,,"3&*8'/$470"9'B%,-'3"*40,*'.3$#'#>'
"130%"3'B$3<'D!"#$%&"'",'10:8')%*-"5)"6H8'*4++"*,',-1,'701&,'/-"#%*,3>'2"/$#"*'#$3"'".."/,%5"'1,'
-%+-',"#7"31,43"*8'24,'1.."/,*'+"&"310%*,'1&9'*7"/%10%*,'-"32%5$3"*'9%.."3"&,0>:'L0%#1,"'/-1&+"'



!"#$%&"'(')**"**%&+',-"'".."/,*'$.'/0%#1,"'/-1&+"'$&'2%$,%/'%&,"31/,%$&*'*,34/,43%&+'-"32%5$3"'/$##4&%,%"*'

6'

#17',-"3".$3"'*,3"&+,-"&'%&8%3"/,'/$#9",%,%$&'1#$&+'-"32%5$3"'*9"/%"*:'24,',-%*'".."/,';%00'2"'

/$&,%&+"&,'49$&'/$<"5$04,%$&137'-%*,$37'2",;""&'901&,'1&8'-"32%5$3"'*9"/%"*='

!"#$%&'(

>';%00'4*"'2$,-')*(+",-%.,'1&8'/*(+.",,.'',$'"51041,"',-"'".."/,*'$.',"#9"31,43"'$&'%&8%3"/,'
/$#9",%,%$&'1#$&+'9-7,$9-1+$4*'-"32%5$3"*=').,&"01(+",-%.,'%*'1';$$87'*-342'.$4&8'%&'.$3"*,'
4&8"3*,$3%"*'1&8'"8+"'-12%,1,*:';-%0"'/*(+.",,.'(%*'1&'$9"&<.%"08'.$32='?-"*"',;$'901&,'*9"/%"*'
,-"3".$3"'3"93"*"&,'8%*,%&/,'0%."'-%*,$3%"*:'-132$3'8%.."3"&,'-"32%5$3"'*9"/%"*:'1&8'#1&4.1/,43"'

9$,"&,%1007'8%.."3"&,'/-"#%/10'8"."&*"'/$#9$4&8*='@""8*'$.'"1/-'*9"/%"*';"3"'/$00"/,"8'%&'

A/,$2"3'BCDB='A5"3'ECC')*(+",-%.,'*""8*'-15"'2""&'901&,"8'.$3'+"3#%&1,%$&'%&'"1307'*93%&+'
BCDE='/",%#$"01(+.",,.''*""8*';%00'2"'901&,"8'%&'*93%&+'BCDE='?-"'+"&"310%*,'-"32%5$3"'
23%&%3#"01("4.561(;%00'2"'4*"8',$'%&84/"'8"."&*"*'%&'2$,-')*(+",-%., 1&8'/*(+.",,.'='23%&%3#"01(
"4.561(%*'1';%8"*93"18'+"&"310%*,'-"32%5$3"',-1,'-1*'93"5%$4*07'2""&'4*"8',$'%&84/"'8"."&*"*'%&'
2$,-')*(+",-%.,'1&8'/*(+.",,.''FG/H4%3"'1&8'I$-&*$&'BCCJ:'G$$&"7'",'10='BCCKL='

/",%#$"01(+.",,.'(*""80%&+*';%00'2"'31&8$#07'1**%+&"8',$'"%,-"3'M/$&,3$0N'$3'M;13#"8N'
+3""&-$4*"*'F,(O'JC'9"3',"#9"31,43":','O'BC'9"3'+3""&-$4*"L='P%,-%&'+3""&-$4*"*:'*""80%&+*';%00'
2"'31&8$#07'1**%+&"8',$'"%,-"3'%&84/,%$&'$3'/$&,3$0',3"1,#"&,*'F,(O'DC'9"3'%&84/,%$&',3"1,#"&,'
9"3'+3""&-$4*":','O'EC'9"3'%&84/,%$&',3"1,#"&,'9"3',"#9"31,43"L='@""80%&+*'1**%+&"8',-"'
%&84/,%$&',3"1,#"&,';%00'-15"'1'*%&+0"'2*("4.561(01351'901/"8'$&',-"'0"15"*'1&8'100$;"8',$'.""8'
.$3'QB'-$43*'2".$3"'3"#$510='@""80%&+*'1**%+&"8',$'/$&,3$0',3"1,#"&,*';%00'2"'0".,'%&,1/,=').,"3'QB'

-$43*:'1'*%&+0":'93"<;"%+-"8'1840,'7%3.88.1(913%,.:1(%&8%5%8410';%00'2"'901/"8'$&'100'*""80%&+*'
1&8'100$;"8',$'.""8'.$3'6R -$43*=').,"3'.""8%&+:'7*(913%,.:1 ;%00'2"'3";"%+-"8'1&8'9"3/"&,'
81#1+"'$&'"1/-'0"1.'S41&,%.%"8='T43%&+'100'1**17*:'*""80%&+*';%00'2"'"&/0$*"8'%&'#"*-'21+*',$'

%&-%2%,'-"32%5$3"'#$5"#"&,'1#$&+'901&,*='!"1.'81#1+"'1&8'7*(913%,.:1'+3$;,-'31,"*';%00'2"'
1&107U"8';%,-',;$<;17')VAW)*:';%,',"#9"31,43"'1&8'%&84/,%$&',3"1,#"&,'1*'.%X"8'.1/,$3*=''

Y$3',-"'*"/$&8'"X9"3%#"&,:'.$3,7')*(+",-%.,'*""80%&+*';%00'2"'31&8$#07'1**%+&"8',$'"1/-'
+3""&-$4*"'F,'O'DBC'9"3',"#9"31,43"L='P%,-%&'"1/-'+3""&-$4*":'1'*%&+0"'2*("4.561'01351';%00'2"'

!"#$%&'()'!""#$%&'()"*")"%+",'-*'.',("+$./$,0'!"#$%&%'()*'%&+,-'.%#'&"%")./$,0'!./&#0'$1%#(2#0#3#*%#-(
/"($#-(0").%'1")2$3-)"'.0'04-'0"5(").06)",7'$83./6",'.)"'*)-5'-%"8,.5(/"'080",0,'-*'%-'#$**")"%+"'$%'
+-%,65(0$-%').0",'2"04""%'4%03/*#(5/06'%0(.%#'7#,,#8*#,(#&5%3+97'



!"#$%&"'(')**"**%&+',-"'".."/,*'$.'/0%#1,"'/-1&+"'$&'2%$,%/'%&,"31/,%$&*'*,34/,43%&+'-"32%5$3"'/$##4&%,%"*'

' 6'

701/"8'$&',9"&,:'*""80%&+*;'9-%0"',9"&,:'*""80%&+*'9%00'2"'0".,'1*'/$&,3$0*<').,"3'.""8%&+'.$3'=>'
-$43*;'!"#$%&'()'9%00'2"'3"#$5"8<')'*%&+0";'73"?9"%+-"8'*"#+,-.)-&)'01351'9%00'2"'701/"8'$&'-10.'
$.',-"'*""80%&+*',-1,'"@7"3%"&/"8'-"32%5$3:'.3$#'!"#$%&'()<'*/&0$1&2#+,-.)-&)'%*'1'+"&"310%*,'
-"32%5$3"',-1,'/$&*4#"*'1'&4#2"3'$.'9$$8:'701&,'*7"/%"*'.3$#'8%.."3"&,'.1#%0%"*;'%&/048%&+'3"#
4$56,&5;'!)22)7-)2#)84&9(0;'3&-&,9$59-,5#.(8&/&7$-);'1&8':2&0&5)#.-&8,4)'A!"#$%&";'/$-2"#,42"B<'
)'*%&+0";'73"9"%+-"8'01351'$.';"#.-,&8(2'9%00'2"'701/"8'$&',-"'$,-"3'-10.'$.',-"'*""80%&+*'1,,1/C"8'
2:'!"#$%&'()<'D10.'$.',-"'/$&,3$0'*""80%&+*'9%00'-15"'1'*%&+0";'73"9"%+-"8'*"#+,-.)-&)'%&8%5%8410'
701/"8'47$&',-"#E',-"'$,-"3'-10.'9%00'2"'7$7401,"8'9%,-'1'*%&+0"'73"9"%+-"8';"#.-,&8(2'01351<'
).,"3'FG'-$43*;'*"#+,-.)-&)'1&8';"#.-,&8(2'9%00'2"'3"9"%+-"8'1&8'0"1.'81#1+"'H41&,%.%"8<'I43%&+'
100'1**1:*;'*""80%&+*'9%00'2"'"&/0$*"8'%&'#"*-'21+*',$'73"5"&,'-"32%5$3"'#$5"#"&,<'J-%*'8"*%+&'
3"*40,*'.$43',3"1,#"&,*K'L$&,3$0?M7"/%10%*,;'L$&,3$0?N"&"310%*,;'O&84/"8?M7"/%10%*,;'1&8'O&84/"8?
N"&"310%*,'A5'P'QR'7"3',3"1,#"&,'7"3',"#7"31,43"B<'
' S$3'2$,-'<"#4&$55&2#1&8'3"#4$56,&5;'0"1.',"37"&"'/$&/"&,31,%$&*'.3$#'"1/-'%&84/,%$&?
,"#7"31,43"',3"1,#"&,'9%00'2"'#"1*43"8'9%,-'+1*'/-3$#1,$+317-'#1**'*7"/,3$#",3:'A!%&8'",'10<'
&5#-$=&$>B<')',9$?91:')TUV)'9%00'/$#713"'0"1.'81#1+";'-"32%5$3"'+3$9,-'31,"*;'1&8',"37"&"'
/$&/"&,31,%$&*'1/3$**'%&84/,%$&'1&8',"#7"31,43"',3"1,#"&,*<'W1%39%*"'/,2.?+,1'/$#713%*$&*'9%00'
2"'4*"8',$'1&*9"3'*"5"310'H4"*,%$&*<'S%3*,;'/$&,31*,%&+'O&84/"8?N"&"310%*,',$'L$&,3$0?N"&"310%*,'
,3"1,#"&,*'1,'"1/-',"#7"31,43"'9%00'8","3#%&"'%.'!"#$%&'()'-"32%5$3:'*4//"**.400:'%&84/"8'701&,'
8"."&*"*'1&8'9-",-"3',-"'".."/,'$.'701&,'8"."&*"*'513%"8'9%,-',"#7"31,43"<'L$&,31*,%&+'O&84/"8?
M7"/%10%*,',$'L$&,3$0?M7"/%10%*,'1,'"1/-',"#7"31,43"'9%00'8","3#%&"'9-",-"3'8"."&*"'%&84/,%$&'
1.."/,"8'*7"/%10%*,*'1&8'%.',-%*'".."/,'513%"8'$5"3',"#7"31,43"<'L$#713%&+'O&84/"8?M7"/%10%*,',$'
O&84/"8?N"&"310%*,'1,'"1/-',"#7"31,43"'9%00'8","3#%&"'%.',-"'".."/,'$.'%&84/"8'8"."&*"*'513%"8'
1#$&+'-"32%5$3"'*7"/%"*'1&8'9-",-"3',"#7"31,43"'#$8%.%"*',-%*'".."/,<'
'
*%/$1.$9#@$2(8.2#
#
O'"@7"/,',-1,'%&84/"8'8"."&*"*'9%00'0$9"3'0"1.'81#1+"'1&8'+3$9,-'31,"*'$.';"#A)/,5&1)'$&'<"#
4&$55&2<'D$9"5"3;'2"/14*"'#:'73"5%$4*'3"*"13/-'-1*'*-$9&',-1,'701&,'/-"#%*,3:'%&/3"1*"*'%&'
".."/,%5"&"**'1+1%&*,';"#A)/,5&1)'1,'-%+-',"#7"31,43"*;'O'"@7"/,'1'*%+&%.%/1&,'%&,"31/,%$&'2",9""&'
,"#7"31,43"'1&8'%&84/,%$&',3"1,#"&,<'M7"/%.%/100:;'%&84/"8'8"."&*"*'9%00'*0%+-,0:'3"84/"'+3$9,-'
31,"*'1&8'0"1.'81#1+"'%&'X/$&,3$0Y',"#7"31,43"*<'),'X913#"8Y',"#7"31,43"*;'-$9"5"3;'+3$9,-'
31,"*'1&8'0"1.'81#1+"'9%00'2"'3"84/"8'*42*,1&,%100:'2:'%&84/"8'8"."&*"*<'
' O'10*$'"@7"/,'1'*%+&%.%/1&,'%&,"31/,%$&'2",9""&'%&84/,%$&',3"1,#"&,'$.'3"#4$56,&5'1&8'
,"#7"31,43"<';,2.?+,1'/$#713%*$&*'9%00'0%C"0:'3"5"10',-1,'%&84/"8'8"."&*"*'3"84/"'+3$9,-'31,"*'
1&8'0"1.'81#1+"'2:'*"#+,-.)-&);'1&8',-%*'".."/,'9%00'2"'*,3$&+"3'1,'X913#"8Y',"#7"31,43"*',-1&'1,'
X/$&,3$0Y',"#7"31,43"*<'O&84/"8'8"."&*"*'9%00'-15"'0%,,0"'".."/,'$&'+3$9,-'31,"*'1&8'/$&*4#7,%$&'
$.',-"'*7"/%10%*,'-"32%5$3"';"#.-,&8(2'1,'0$9',"#7"31,43"*<'),'-%+-',"#7"31,43"*;'%&84/"8'8"."&*"*'
#1:'1/,4100:'*,%#401,"'+3$9,-'1&8'/$&*4#7,%$&'$.';"#.-,&8(2'AS%+<'>B<''
'
!"#$%&'()(*+,*-./0'1('2*%'3#'01%40'*5)66*)./0'1('*%&'*(%0'.7%&*$8*'9#6$)%1%):'*/$3#'%)%)$.*
13$.7*&'0;):$0'*#$#461%)$.(<*%&'0';"*)./0'1().7*%&'*0$6'*$8*#0'21%$0(*1(*3'2)1%$0(*$8*
/$3#'%)%):'*).%'01/%)$.(=*
*
O&*"/,'-"32%5$3"*'/1&'/$#7","'8%3"/,0:;'5%1'"@70$%,1,%5"'/$#7",%,%$&;'%.',-":'*-13"'*%#%013'
#%/3$-12%,1,'3"H4%3"#"&,*'$&'1'701&,'$.'0%#%,"8'*%Z"<'S$3'"@1#70";',9$'17-%8'*7"/%"*;':"#
)218$/&)9&2#1&8':"#5$-&&;'*7"/%10%Z"'$&'17%/10',%**4"'$.':"#21B-&)1)<'J-"*"',9$'*7"/%"*'"@-%2%,'



!"#$%&"'(')**"**%&+',-"'".."/,*'$.'/0%#1,"'/-1&+"'$&'2%$,%/'%&,"31/,%$&*'*,34/,43%&+'-"32%5$3"'/$##4&%,%"*'

' 6'

1*7##",3%/10'/$#8",%,%$&9':-"3"'%&,"3*8"/%.%/'/$#8",%,%$&'3";4/"*',-"'124&;1&/"'$.'!"#
$%&'()*$+*%'24,'&$,'!"#,(-**'<=$$&"7'",'10>'?@@AB>'C-"'/$#8",%,%5"'1;51&,1+"'$.'!"#,(-**'*,"#*'
.3$#'%,*'#$3"'318%;'8$8401,%$&'+3$:,-'31,"*'/$#813";',$'!"#$%&'()*$+*%'<=$$&"7'",'10>'?@@AB>'
D",9'18-%;'8$8401,%$&'+3$:,-'31,"*'13"'/$&,%&+"&,'$&'"&5%3$&#"&,10',"#8"31,43">'E$&+"&"3%/'
18-%;'*8"/%"*',-1,'*8"/%10%F"'$&',-"'*1#"'-$*,'801&,'/1&'-15"';%.."3"&,',-"3#10'3"*8$&*"'/435"*'
<G$#1F1H%'IJA?B>'C-4*9'%&/3"1*";',"#8"31,43"'#17'*,3"&+,-"&'$3':"1H"&',-"'/$#8",%,%5"'12%0%,7'
$.'!"#,(-**9';"8"&;%&+'$&',-"'3"01,%5"'*-18"*'$.',-"',-"3#10'3"*8$&*"'/435"*'$.'2$,-'!"#
$%&'()*$+*%'1&;'!"#,(-**#<("."#K$&FL0"*'",'10>'?@@?B>'
' M3";1,%$&'/1&'1.."/,'/$#8",%,%5"'%&,"31/,%$&*'%.'83";1,$3*'83"."3"&,%1007'/$&*4#"'$&"'$.'
,-"',:$'/$#8",%&+'*8"/%"*>'N$3'"O1#80"9'83";1,%$&'$&'/$#8",%,%5"07';$#%&1&,'*8"/%"*'/1&'100$:'
*42;$#%&1&,'*8"/%"*',$'8"3*%*,'<M1%&"'IJ66B>')0,"3&1,%5"079'83";1,$3*'/1&'"O1/"321,"'/$#8",%,%$&'
%.'83";1,$3*'83"."3'*42;$#%&1&,'*8"/%"*>'P&'!"#%/-*&$9'/$//%&"00%;'83";1,$3*'3";4/"',-"'
124&;1&/"*'$.'2$,-'!"#$%&'()*$+*%#1&;'!"#,(-**'<Q#%,-'",'10>'?@@AB>'R$:"5"39'!"#,(-**'*"S4"*,"3*'
/13;"&$0%;"'/$#8$4&;*',-1,'".."/,%5"07';","3'83";1,%$&9'0"1;%&+'/$//%&"00%;'83";1,$3*',$'83"."3'
,-"'*42;$#%&1&,'!"#$%&'()*$+*%#<=$$&"7'",'10>'?@@AB>'K%5"&',-1,',"#8"31,43"'%&/3"1*"*'83";1,%$&'
31,"*'$.'/13&%5$3$4*'%&*"/,*'<T100'",'10>'?@I@9'U4/%/VM"*,%/'",'10>'?@IIB9'%&/3"1*";',"#8"31,43"*'
#17'.43,-"3'3";4/"',-"'/$#8",%,%5"'12%0%,7'$.'!"#$%&'()*$+*%#27'%&/3"1*%&+'83";1,%$&'31,"*>'C-4*9'
!"#$%&'()*$+*%'#%+-,'.1/"'*,3$&+"3'/$#8",%,%$&'.3$#'!"#,(-**'1,'-%+-',"#8"31,43"*'5%1'#$3"'318%;'
8$8401,%$&'+3$:,-'$.'!"#,(-**':-%0"'*%#40,1&"$4*07'"O8"3%"&/%&+'-%+-"3'83";1,%$&'31,"*>'!)0*%#
$%&'()*$+*%'#17',-"3".$3"'*4.."3'3";4/";'8$8401,%$&'*%F"*'2"0$:':-1,':$40;'2"'"O8"/,";'%&',-"'
83"*"&/"'$.'$&07'/$#8",%,$3*'$3'83";1,$3*>'W&'.1/,9'%&/3"1*";'83"**43"'.3$#'#40,%80"'*$43/"*'
#%+-,'0"1;',$'0$/10'"O,%&/,%$&*'$.'!"#$%&'()*$+*%'%.'83";1,%$&'83"**43"'1&;'/$#8",%,%$&'*,3"&+,-'
2$,-'%&/3"1*"'*42*,1&,%1007'1,'-%+-',"#8"31,43"*'<X321&'",'10>'?@I?B>''C-%*'*%,41,%$&'*4++"*,*',-1,'
/0%#1,"'/-1&+"'#%+-,'1.."/,'-"32%5$3"'8$8401,%$&*',-3$4+-'#40,%80"'15"&4"*'*4/-',-1,',-"'
$4,/$#"'%*';%..%/40,',$'83";%/,'%.'$&"'$3'#$3"'%&,"31/,%$&*'13"'$5"30$$H";>'
'
1(203+%#
#
!%&'()*$%#%/-*$&$'*"";*':"3"'/$00"/,";'.3$#'Q"8,"#2"3',-3$4+-'P/,$2"3'?@I?>'Q"";*':%00'2"'
801&,";'%&'*83%&+'?@IY'1&;'1**%+&";',$'"%,-"3'Z1#2%"&,'$3'Z:13#";[',"#8"31,43"',3"1,#"&,*'<,'\'
Y@'8"3'+3""&-$4*"9','\'J@'8"3',"#8"31,43"B>']%,-%&'"1/-'+3""&-$4*"9'*"";0%&+*':%00'2"'31&;$#07'
1**%+&";'$&"'$.',-3""'/$#8",%,%$&',3"1,#"&,*^'IB'!"#$%&'()*$+*%#$&079'?B'!"#,(-**#$&079'$3'YB'!"#
$%&'()*$+*%#_'!"#,(-**'<,#\'I@'8"3',3"1,#"&,'8"3'+3""&-$4*"9',#\'Y@'8"3'/$#8",%,%$&',3"1,#"&,'8"3'
,"#8"31,43"B>'N$3'"1/-'/$#8",%,%$&',3"1,#"&,9'*%O',$,10'%&;%5%;410*':%00'2"'801/";'$&'"1/-'
*"";0%&+'<,-3""'$.'"1/-'18-%;'*8"/%"*'.$3',-"'!"#$%&'()*$+%#_'!"#,(-**',3"1,#"&,',$'/$&,3$0'.$3'
;"&*%,7'$.'-"32%5$3"*B>'R10.'$.',-"'*"";0%&+*'%&'"1/-'/$#8",%,%$&',3"1,#"&,':%00'2"'31&;$#07'
1**%+&";'1'Z83";1,$3'83"*"&,[',3"1,#"&,9':-"3"%&',:$'/$//%&"00%;'83";1,$3*'13"'801/";'$&',-"'
*"";0%&+>'C-4*9',-"3"':%00'2"'I`'3"80%/1,"*'8"3'83";1,%$&V/$#8",%,%$&V,"#8"31,43"'/$#2%&1,%$&>'
Q4/-'"O8"3%#"&,10';"*%+&*9':-"3"%&',"#8"31,43"'%*'#1&%8401,";'%&'20$/H*9'13"'/$##$&'.$3'.%"0;V
21*";'"O8"3%#"&,*':-"3"'0$+%*,%/10'/$&/"3&*'83"/04;"',-"'8$**%2%0%,7'$.'Y@'%&;"8"&;"&,':13#%&+'
#"*$/$*#*'<!1:*'1&;'a$"3&'?@I?B>'Q"";0%&+*':%00'2"'/$5"3";'%&'#"*-'/1+"*',$'83"5"&,'
#$5"#"&,'1#$&+'801&,*'27'-"32%5$3"*'$3'83";1,$3*>').,"3',:$':""H*9'100'18-%;*'$&'"1/-'*"";0%&+'
:%00'2"'/$4&,";>'C:$':""H*'3"83"*"&,*'?'('Y'18-%;'+"&"31,%$&*'1&;'%*'/$##$&07'4*";'%&'*,4;%"*'
$.'18-%;'8$8401,%$&';7&1#%/*'<=$$&"7'",'10>'?@@AB>'!"1.'01,"O'1&;'/13;"&$0%;"'/$&/"&,31,%$&'
:%00'2"'1&107F";'27'#1**'1&;':%,-'*8"/,3$8-$,$#",379'3"*8"/,%5"07'<)+31:10'?@@`B>')8-%;'



!"#$%&"'(')**"**%&+',-"'".."/,*'$.'/0%#1,"'/-1&+"'$&'2%$,%/'%&,"31/,%$&*'*,34/,43%&+'-"32%5$3"'/$##4&%,%"*'

6'

124&71&/"*'8%00'2"'1&109:"7'8%,-'
,-3"";819')<=>)*'?$&"'@"3'1@-%7'
*@"/%"*AB'8%,-',"#@"31,43"B'
/$#@",%,%$&B'1&7'@3"71,%$&',3"1,#"&,'
1*'.%C"7'.1/,$3*D''

E&'$37"3',$'7","3#%&"',-"'
#"/-1&%*#*'2"-%&7'/$#@",%,%5"'
%&,"31/,%$&*B'E'8%00'F41&,%.9'1@-%7'
.""7%&+'31,"*B'3"@3$74/,%5"'31,"*B'1&7'
/$//%&"00%7'@3"71,%$&'31,"*'1,'"1/-'
,"#@"31,43"D'),'"1/-',"#@"31,43"B'1'
*%&+0"'1@-%7'8%00'2"'@01/"7'$&'1'
*""70%&+'?!"G'HI'@"3'1@-%7'*@"/%"*'@"3'
,"#@"31,43"AD'J$'F41&,%.9'.""7%&+'31,"*B'@3"8"%+-"7B'73%"7'.%0,"3'@1@"3'8%00'2"'@01/"7'4&7"3',-"'
*""70%&+',$'/$00"/,'1@-%7'-$&"97"8'?K$$&"9'",'10D'LIIMAD').,"3'LN'-$43*B',-"'.%0,"3'@1@"3'8%00'2"'
3"8"%+-"7D')77%,%$&1009B'1.,"3'LN'-$43*B'1&9'$..*@3%&+'8%00'2"'/$4&,"7',$'F41&,%.9'3"@3$74/,%$&'
31,"*'?$..*@3%&+'@"3'%&7%5%7410'@"3'719B'K$$&"9'",'10D'LIIMAD'J$'"*,%#1,"'@3"71,%$&'31,"*B'*%C'
1@-%7*'8%00'2"'@01/"7'$&'1'@01&,'0"1.'"&/0$*"7'8%,-%&'1'@",3%'7%*-'8%,-'1'*%&+0"'/$//%&"00%7'
@3"71,$3'1,'"1/-',"#@"31,43"'?!'G'HI'@"3',"#@"31,43"AD').,"3'$&"'-$43B'3"#1%&%&+'1@-%7*'8%00'2"'
/$4&,"7'"*,%#1,"'-$4309'1@-%7*'/$&*4#@,%$&'31,"*D'J-"*"'"C@"3%#"&,*'8%00'2"'/$&74/,"7'8%,-'
2$,-'#$"%&'()*+%,+&'1&7'#$"!)-++D'O1/-'31,"'?/$&*4#@,%$&B'3"@3$74/,%$&B'@3"71,%$&A'8%00'2"'
1&109:"7'8%,-'1',8$;819')<=>)B'8%,-',"#@"31,43"'1&7'1@-%7'*@"/%"*'1*'.%C"7'.1/,$3*D''

./*)'0),"1)&2(0&"

E'"C@"/,'1'*%+&%.%/1&,',-3"";819'%&,"31/,%$&'2",8""&',"#@"31,43"B'/$#@",%,%$&B'1&7'@3"71,%$&'$&'
,-"'124&71&/"'$.'#$"%&'()*+%,+&D'P@"/%.%/1009B',-"'12%0%,9'$.'@3"71,$3*',$'1/,'1*'#"7%1,$3*'$.'
/$#@",%,%5"'%&,"31/,%$&*'*-$407'%&/3"1*"'*42*,1&,%1009'1,'-%+-',"#@"31,43"*'74"',$'-%+-"3'
@3"71,%$&'31,"*'?Q%+D'RAD'),'1#2%"&,',"#@"31,43"*B'#$"%&'()*+%,+&"124&71&/"'8%00'2"'3"74/"7'%&'
,-"'@3"*"&/"'$.'2$,-'@3"71,$3*'1&7',-"'/$#@",%,$3'#$"!)-++$"S$8"5"3B'1,'1#2%"&,',"#@"31,43"*B'
,-"'%&,"31/,%$&'2",8""&'@3"71,$3'@3"*"&/"'1&7'/$#@",%,$3'@3"*"&/"'8%00'0%T"09'2"'8"1T'?P#%,-'",'
10D'LIIMAD'U$&5"3*"09B'1,'813#"7',"#@"31,43"*B'@3"71,$3*'8%00'%&/3"1*"'/$&*4#@,%$&'$.'#$"
%&'()*+%,+&$'P%#40,1&"$4*09B'#$"!)-++'8%00'%&/3"1*"'@$@401,%$&'+3$8,-'1&7'/$&*4#@,%$&'31,"*D'
J-"*"',8$'".."/,*'8%00'*"5"3"09'7"@3"**'#$"%&'()*+%,+&"124&71&/"*D'J-"*"'#"/-1&%*#*'8%00'
#1&%."*,'1*'%&/3"1*"7'/$&*4#@,%$&'1&7'+3$8,-'31,"*'$.'#$"!)-++"1&7'%&/3"1*"7'@3"71,%$&'31,"*'$&"
#$"%&'()*+%,+&'1,'-%+-',"#@"31,43"*D'

!"#$"%"&'$&()*%)+,*+*!(-),(!(',&.)

V&.$3,4&1,"09B'7"*@%,"',-"'8"10,-'$.'%&.$3#1,%$&'$&',-"'".."/,*'$.'/0%#1,"'/-1&+"'$&'*%&+0"'
*@"/%"*B',-"'".."/,*'$.'/0%#1,"'/-1&+"'$&'/$#@",%,%$&'1&7'@3"71,%$&'3"#1%&'3"#13T1209'
4&7"3*,47%"7D'J-%*'*,479'4*"*',-3""'#$7"0'@01&,;-"32%5$3"'*9*,"#*'$.'/$#@",%&+'-"32%5$3"*',$'
4&7"3*,1&7'-$8'/0%#1,"'/-1&+"'1.."/,*'%&,"3*@"/%.%/'/$#@",%,%$&'1#$&+'-"32%5$3"'*@"/%"*D'V*%&+'
,-3""'7%.."3"&,'@01&,;-"32%5$3"'*9*,"#*'100$8*'4*',$'1773"**',8$'#"/-1&%*#*'$.'/$#@",%,%$&B'
"C@0$%,1,%5"'/$#@",%,%$&'1&7'%&7%3"/,'/$#@",%,%$&D'!

!"#$%&'()'!"#$%&'()*'+,'--'.%,$-,%'/#'01%20'3,.$/#'%)%$0(3,14+,
#0'+1%$0(,$4,%&',1524+14.',$-,!"#$%&'%()*"$'+$%6,



!"#$%&"'(')**"**%&+',-"'".."/,*'$.'/0%#1,"'/-1&+"'$&'2%$,%/'%&,"31/,%$&*'*,34/,43%&+'-"32%5$3"'/$##4&%,%"*'

'
6'

! 73"81,%$&'3%*9:'/$#;",%,%$&:'1&8',"#;"31,43"'100'-15"'*%+&%.%/1&,'%#;1/,*'$&'-"32%5$3"'

.%,&"**'1&8'.""8%&+'2"-15%$3'<=1;01&'1&8'>"&&$'?@@A:'B13,$&'",'10C'?@@D:'!"#$%&"'1&8'

B439";%0"'?@E?FC'"#$!%&'%'($)!%&'*$+,(!-.//!0!+&.,.+0/!10%!.2!'3&!32)$&(,02).21!'-!#'4!,#$($!
-0+,'&(!0+,!.2!+'2+$&,!,'!(,&3+,3&$!#$&5.6'&$!-$$).21!5$#06.'&7'G$3'"H1#;0":',"#;"31,43"'/1&'
10,"3'/$#;",%,%5"'$4,/$#"*'2"/14*"'*;"/%"*'-15"'8%.."3"&,',-"3#10'3"*;$&*"'/435"*'<I%0#1&'",'10C'

ED6EFC'73"81,$3*'/1&'#"8%1,"'/$#;",%,%5"'%&,"31/,%$&*'<71%&"'EDJJF:'1&8';3"81,%$&'31,"*'13"'

*"&*%,%5"',$'/-1&+"*'%&',"#;"31,43"'<K4/%/L7"*,%/'",'10C'?@EEFC'I-4*:',-"'3$0"'$.';3"81,$3*'1*'

9"M*,$&"'*;"/%"*'%*'0%9"0M'8";"&8"&,'4;$&'"&5%3$&#"&,10'/$&,"H,'<N1&.$38'EDDDFC'I-%*'*,48M'O%00'

/$#2%&"',-"*"'%&,"31/,%$&*',$'"H;"3%#"&,100M'1**"**'-$O',"#;"31,43"'1&8';3"81,%$&'%&,"31/,%5"0M'

1.."/,'"H;0$%,1,%5"'/$#;",%,%$&'1#$&+'-"32%5$3"'*;"/%"*C'G43,-"3#$3":'-"32%5$3"*'/$#;","'

%&8%3"/,0M'5%1';01&,'8"."&*"*'<>"&&$'",'10C'EDDP:'=1;01&'1&8'>"&&$'?@@AF'1&8',"#;"31,43"'/1&'

10,"3',-"'"..%/1/M'$.';01&,'8"."&*"*'1+1%&*,'-"32%5$3"*'<N,1#;'1&8'Q1&+'EDDJFC'RM';3"5%$4*'

3"*"13/-'-1*'1883"**"8',-"'".."/,*'$.'/0%#1,"'/-1&+"'$&'-"32%5$3"'.$31+%&+'2"-15%$3'%&'%*$01,%$&'

.3$#'"H,"3&10'.$3/"*C'RM';3$;$*"8'"H;"3%#"&,*'O%00'"04/%81,"',-"'#"/-1&%*#*'2M'O-%/-'

,"#;"31,43"'1.."/,*'-"32%5$3"*'2M'%&/$3;$31,%&+'/$#;",%,%$&'1&8';3"81,%$&C')88%,%$&100M:'#M'

3"*40,*'O%00'/$&,3%24,"',$'.4,43"'/0%#1,"'/-1&+"'#$8"0*',-1,'%&/$3;$31,"'2%$,%/'%&,"31/,%$&*',$'

8"*/3%2"',-"'".."/,*'$.'/0%#1,"'/-1&+"'$&'*;"/%"*'124&81&/"*C'

!
"#$%&'#!()*%+,-!
!
S1,-1&'!"#$%&"'-1*'8%3"/,0M'#"&,$3"8',-3""'4&8"3+31841,"*'<$&"'4&8"33";3"*"&,"8'#%&$3%,MFC'SC'

!"#$%&"'-1*'10*$';13,%/%;1,"8'%&',-"'713,&"3*-%;'%&')/18"#%/'T$##4&%,%"*';3$+31#'1,'GUV:'

O-%/-';3$5%8"*'-1&8*L$&'*/%"&/"'"H;"3%"&/"'.$3'1,L3%*9'-%+-'*/-$$0'*,48"&,*:'1&8'+%5"&'

;3"*"&,1,%$&*',$'*/-$$0'+3$4;*'1,',-"'>14;-%&'U*01&8'N"1'!12'W*,413%4#'1X413%4#C'G4&8%&+'.3$#'

,-%*';3$;$*10'O%00'100$O'SC'!"#$%&"',$'%&,"+31,"'-%*'"H;"3%#"&,*'O%,-'$&L+$%&+'/0%#1,"'/-1&+"'

3"*"13/-'1,'NWYT'1&8',$'2"&".%,'.3$#'%&,"31/,%&+'O%,-';3%&/%;0"'%&5"*,%+1,$3*'.3$#'NWYT'

O$39%&+'$&'/0%#1,"'/-1&+"L3"01,"8'X4"*,%$&*C'U&'188%,%$&:'$&"'4&8"3+31841,"'O%00'2"'-%3"8'

,-3$4+-',-"'SNGZ*'Y"*"13/-'WH;"3%"&/"'.$3'V&8"3+31841,"*'34&'2M'>3C'[$-&'7139"3'1,'NWYTC'

);;0%/1&,*'.3$#'GUVZ*'8%5"3*"'4&8"3+31841,"'*,48"&,'2$8M'O%00'2"'+%5"&'.%3*,'/$&*%8"31,%$&'.$3'

,-%*';$*%,%$&C'I-%*'*,48"&,'O%00'2"'+%5"&'$&"'1*;"/,'$.',-%*';3$;$*10'1*'-%*'$3'-"3'$O&';3$\"/,',$'

;3$5%8"',-"'*,48"&,'O%,-',31%&%&+'%&'"/$0$+%/10',-"$3M:'"H;"3%#"&,10'8"*%+&'1&8'#",-$8*C''

' )88%,%$&100M:'.4&8%&+'-1*'2""&'3"X4"*,"8'.3$#',-"'N#%,-*$&%1&']$#"&Z*'T$##%,,""',$'

-%3"',O$'*/%"&/"L#%&8"8'\$43&10%*#'%&,"3&*'.3$#'"&5%3$&#"&,10'*,48%"*';3$+31#*'O%,-'%&,"3"*,*'

%&'2"/$#%&+'*/%"&/"'O3%,"3*'$3'\$43&10%*,*C'I-"*"'%&,"3&*'O%00'O$39'$&'513%$4*'1*;"/,*'$.',-"*"'

;3$\"/,*';13,',%#"',$'$2,1%&'"H;"3%"&/"'O%,-'*/%"&,%.%/'3"*"13/-C'^$O"5"3:',-"';3%#13M'

3"*;$&*%2%0%,M'$.',-"*"'%&,"3&*'O%00'2"',$'24%08'1&'"H,"&*%5"';420%/'$4,3"1/-';01,.$3#'.$3',-"'

;3$;$*"8'3"*"13/-'4*%&+'$&0%&"'*$/%10'#"8%1'<!"#"$G1/"2$$9:'IO%,,"3:'20$+*FC'U&,"3&*'O%00'1,,"#;,'
,$'/$&&"/,'8%3"/,0M'O%,-',-"'+"&"310';420%/',$';3$5%8"'1&'%&L8";,-:',31&*;13"&,'5%"O'$.',-"'

*/%"&,%.%/'#",-$8'.3$#',-"%3'$O&'"H;"3%"&/"*'O$39%&+'$&',-"*"';3$\"/,*C')88%,%$&100M:',-"*"'

%&,"3&*'O%00';3$5%8"'100'3"*"13/-"3*'1**$/%1,"8'O%,-',-%*';3$\"/,'O%,-',31%&%&+'%&',-"'4*"'$.'*$/%10'

#"8%1',$'8%3"/,0M'/$&&"/,'O%,-',-"'+"&"310';420%/C'I-"'%&,"3&*'O%00'10*$'2"'3"*;$&*%20"'.$3'O3%,%&+'

1&'$;%&%$&'0",,"3'8",1%0%&+',-"'%#;1/,*'$.'/0%#1,"'/-1&+"'$&'"/$0$+%/10'/$##4&%,%"*C'I-"*"'

$;%&%$&';%"/"*'O%00'2"'*42#%,,"8',$',O$';3$#%&"&,'&"O*;1;"3*'.$3';420%/1,%$&C''

' I-"'3"*40,*'$.',-"*"'3"*"13/-';3$\"/,*'O%00'2"'8%**"#%&1,"8',$',-"'*/%"&,%.%/'/$##4&%,M'

,-3$4+-'\$43&10';420%/1,%$&*'1&8';3"*"&,1,%$&*'1,',-"'W/$0$+%/10'N$/%",M'$.')#"3%/1'1&&410'

#"",%&+C'Y"*40,*'O%00'2"'#18"';420%/0M'151%0120"'5%1'*$/%10'#"8%1'1&8'$;%&%$&'/$04#&*C'



!"#"!"$%"&'
!"#$%$&'(!)(!)(*+++)(,-./01.(#1234-212(54(61#7894#:(8-(%8&.(#$.826;(1<<1052(4-(2191#$&(
61#7894#12($-.(3&$-5(<85-122)(!"#$#%&(=>;*?*@A*?B@)(

!"#$%$&'(!)(!)(B>>C)(D$5/#$&(21&10584-(4-(04EE4-(E8&F%11.(G'("$)*+,(-(&.+,",H(7:($(
04EE/-85:(4<(23108$&8I1.(8-2105(61#7894#12)(!/#$01+#2,.&-!"#$#%&-3)(),."4-?;JC*AJJ?)(

!&8(K)(L)($-.(!)(!)(!"#$%$&)(B>*B)(M3108$&825(91#2/2("1-1#$&825(8-2105(61#7894#12($-.(3&$-5(
.1<1-21)(5.)26(-+2-7$,21-8"+)2")(*?;B+@A@>B)(

!-"8&&155$(N)(K)(B>>+)(O61#E$&($.$35$584-;(!(5614#1580$&($-.(1E38#80$&(2:-561282)(
!#$PQ4(N)(R)($-.(!)(O)(S151#24-)(B>*B)(T212($-.(E82/212(4<(7840&8E$580(1-91&431(E4.1&8-")(
!"#$#%&(+@;*CB?A*C@+)(

R$#54-(R)(O)'(!)(S)(R10F1#E$-'($-.(U)(K)(M06E85I)(B>>+)(V&8E$51(%$#E8-"(25#1-"561-2(8-.8#105(
8-51#$0584-2(8-($-(4&.A<81&.(<44.(%17)(!"#$#%&(+>;B@WJAB@C*)(

V6$38-(X)(M)($-.(L)(Y)(M6$91#)(*+=C)(,-.898./$&82580("#4%56(#1234-212(4<(5/-.#$(3&$-5(2310812(54(
1-98#4-E1-5$&(E$-83/&$584-2(8-(561(<81&.)(!"#$#%&(JJ;CJWAC?J)(

Z$982(!)(K)'([)(M)(K1-F8-24-'(K)(\)([$%54-'(R)(M64##40F2'($-.(M)(]44.)(*++=)(N$F8-"(E825$F12(
%61-(3#1.8058-"(268<52(8-(2310812(#$-"1(8-(#1234-21(54("&47$&(%$#E8-")(9,10.)(@+*;?=@A?=J)(

Z1&&(!)(,)'(M)(S$%$#'($-.(^)(N)(M$9$"1)(B>**)(M:251E$580(9$#8$584-(8-(561(51E31#$5/#1(
.131-.1-01(4<(36:284&4"80$&($-.(104&4"80$&(5#$852)(7.#"))6+2%(-#:-14)-9,1+#2,$-'",6);&-#:-
8"+)2")-<8')(.48;(*>)*>?@_3-$2)*>*C*?=*>=)(

Z1--4(Y)(X)'(N)(M)(N0V&/#1'($-.(K)(Y)(U55)(*++C)(,-51#23108<80(8-51#$0584-2(8-(36:5436$"4/2(
8-21052;(V4E3158584-(#11`$E8-1.($-.(#12/##1051.)('220,$-3)/+)=(-+2-!21#;#$#%&(W>;B+?A
@@*)(

a&8$24-(a)(K)'(O)(Z)(V&$#F'(N)(K)(\$"/1'([)(N)(\$-24-'(b)(M)(L$&&$"61#'(c)(N)(K1<<#812'(N)(c)(
L$&1'(Z)(!)(S$551#24-'(M)(L)(\8-06'($-.(!)(S)(X$##1&&)(B>**)(Z8<<1#1-012(8-(561#E$&(54&1#$-01(
$E4-"(240F1:1(2$&E4-(343/&$584-2)(8"+)2")(@@B;*>+A**B)(

a-"&/-.(L)'(L)(d6&/-.'(V)([)(\18-'($-.(M)(Z816&)(B>**)(O1E31#$5/#1(.131-.1-01(4<(561(
</-0584-$&(#1234-21)(!"#$#%&->)11).()(.48;(*>)****_Q)*WJ*A>BW=)B>**)>*JJ*)`)(

X$156(M)(\)(*+=J)(,-.8#105(8-51#$0584-2(715%11-(23$58$&&:(213$#$51.(61#7894#12(E1.8$51.(7:(561(
6425(3&$-5)(!"#$#%&(J?;W?+AW+W)(

L8&E$-(M)(a)'(N)(V)(T#7$-'(K)(O1%F27/#:'(L)(])(L8&06#825'($-.(Y)(Z)(\4&5)(B>*>)(!(<#$E1%4#F(
<4#(04EE/-85:(8-51#$0584-2(/-.1#(0&8E$51(06$-"1)(5.)26(-+2-!"#$#%&-,26-!/#$01+#2(BC;@BCA
@@*)(

L4-Ie&12(])([)'(a)(X/1-512AV4-5#1#$2'($-.(\)(N)(D81E1:1#)(B>>B)(\425(3&$-5($-.(-$5/#$&(1-1E:(
8E3$052(4-(01#1$&($368.(04E3158584-(8-($(21$24-$&(1-98#4-E1-5)(?+@#((+J;W=*AW+*)(

K4268(K)($-.(c)(^#81&8-")(B>>C)(O61(1-1E:(#1&1$21($-.(a,V!(6:34561282(#1982851.;(8-04#34#$58-"(
561(</-.$E1-5$&(.8<<1#1-01(715%11-(23108$&825($-.("1-1#$&825(61#7894#12)(!"#$#%&->)11).((
=;?>WA?*W)(

c$3&$-(,)($-.(Y)(X)(Z1--4)(B>>?)(,-51#23108<80(8-51#$0584-2(8-(36:5436$"4/2(8-21052(#1982851.;($(
f/$-585$5891($22122E1-5(4<(04E3158584-(5614#:)(!"#$#%&->)11).((*>;+??A++W)(

c8-"24&91#(K)(L)($-.(\)(!)(]44.2)(*++=)(,-51#$0584-2(4<(51E31#$5/#1($-.(.815$#:(3#4518-(
04-01-5#$584-(8-("#4%56($-.(<11.8-"(4<(A,260",-()B1,(0$51#38&&$#2)(74&(+#$#%+",$-
!21#;#$#%&(B@;@CWA@C+)(

c4E$I$F8(M)(*+=B)(a<<1052(4<(04-25$-5(51E31#$5/#12(4-(343/&$584-("#4%56(4<(56#11($368.(2310812'(
5#B#*1).,-"+1.+"+60((Gc8#F$&.:H'('*4+(-"+1.+"#$,(9$-(.1#(L#445($-.('*4+(-%#((&*++(L&491#(
G\4E4351#$;(!368.8.$1H(4-(085#/2)('**$+)6-!21#;#$#%&-,26-C##$#%&(*?;?CA=*)(



!"#$%&'%('%")*%&'%+,-.)'%/01/'%2.-*"3,.45.-6%7)3-."837,)$%7)%"%9."$$:")*%;,,*%8<"7)%=".6%#73<%
3->5-."3?.-%")*%;,,*%@?":736'%!"#$%'%*,7A%10'1111BC'1D0040E0D'/01/'/0F1G'H'%

!->,7)-%('%2'%")*%I'%J'%K?.L-57:-'%/01/'%M->5-."3?.-47)*?8-*%>7$>"38<-$%N-3#--)%
8,)$?>537,)%")*%>-3"N,:7$>%.-*?8-%8,)$?>-.%;73)-$$'%&'$($)*%GOA/FPO4/FPG'%

!->,7)-%('%2'Q%R'%&'%I.-#$Q%+'%I'%2".L-.Q%")*%I'%J'%K?.L-57:-'%"+,-./".0'%S)8.-"$-*%3->5-."3?.-%
":3-.$%;--*7)9%N-<"=7,.%,;%"%9-)-.":7$3%<-.N7=,.-'%&'$($)*'%

!7)*%J'%T'Q%J'%2'%T6.,)Q%+'%U7"88"7Q%")*%+'%I'%2".L-.'%"+,-./".0'%R<73-43"7:-*%*--.%":3-.%$5-87":7$3%
")*%9-)-.":7$3%7)$-83%<-.N7=,.6%3<.,?9<%5:")3%3."73$'%&+/"-$+1.+23(,&+2$1$($)*'%

T8U?7.-%V'%+'%")*%T'%M'%+'%+,<)$,)'%/00D'%2:")3%9-),365-%")*%7)*?8-*%.-$5,)$-$%";;-83%
.-$7$3")8-%3,%<-.N7=,.-$%,)%-=-)7)9%5.7>.,$-%W!.+$24.-3,5".++"%X'%&'$($)"'3(,&+2$1$($)*,
6789:;67'%

T,,)-6%J'%Y'Q%J'%+'%M7-*-L-)Q%('%Z'%T?3<Q%")*%V'%&'%(7-$-)N"?>'%/00G'%I7;;-.-)37":%7)*?8-*%
.-$5,)$-%3,%9-)-.":7$3%")*%$5-87":7$3%<-.N7=,.-$%N6%<"+=.-3,5.+>$"+%W!"?."8"-X%7)%$?)%")*%
$<"*-'%!"#$%%11PA11P1411PG'%

T,,)-6%['%&'Q%2'%+,)-$Q%")*%&'%&'%&9."#":'%/00P'%\,-H7$37)9%8,)9-)-.$A%*->,9"5<6Q%
8,>5-3737,)Q%")*%7)3-."837,)$%#73<%8".*-),:7*-$%;,.%3#,%>7:L#--*4;--*7)9%"5<7*$'%!"#$%%
11EAF]04F]P'%

T,.")%T'%I'Q%M'%2'%V,,)-6Q%")*%!'%J'%Y?.*'%1GGD'%M,54*,#)%8"$8"*-%;.,>%"%N73.,5<78%5.-*"3,.%
7)%")%,:*4;7-:*%8,>>?)736'%&'$($)*%EEA//1G%4%///E'%

2"7)-Q%V'%M'%1GDD'%^,,*%#-N%8,>5:-H736%")*%$5-87-$%*7=-.$736'%?4.,@1.-"'3+,A32B-3("%2%100AD]44
E]'%

V"::%K'%\'Q%_'%`?87842-$378Q%V'%K'%J<)-$Q%T'%J>>-.$,)Q%")*%a'%K.,$-'%/010'%M->5-."3?.-Q%
5.-*"3,.45.-6%7)3-."837,)%$3.-)93<%")*%5,5?:"37,)%$3"N7:736'%C($53(,D43+).,E"$($)*%1DA/1F]%4%
/1]E'%

b");,.*Q%J'%1GGG'%V-9?:"37,)%,;%L-6$3,)-%5.-*"37,)%N6%$>"::%8<")9-$%7)%,8-")%3->5-."3?.-'%
F'".+'.%/POA/0G]4/0GE'%

b8<>73cQ%_'%+'%/00O'%M,5%5.-*"3,.%8,)3.,:%,;%5:")3%N7,*7=-.$736%")*%5.,*?837=736%7)%")%,:*4;7-:*%
-8,$6$3->'%&'$($)*,<.22.-%%DA1]D41DO'%

b>73<%V'%&'Q%['%&'%T,,)-6Q%")*%&'%&'%&9."#":'%/00P'%\,-H7$3-)8-%,;%3<.--%$5-87":7$3%"5<7*$%,)%
8,>>,)%>7:L#--*Q%@%'(.G"3%,%*-"3'3'%&'$($)*%PGA/1PE4/1GD'%

b3">5%('%J'%")*%M'%!'%_$7-.'%1GGP'%V-$5,)$-%,;%;7=-%7)$-83%<-.N7=,.-$%3,%>?:375:-%
"::-:,8<->78":$%?)*-.%;:?83?"37)9%3->5-."3?.-$'%&+2$1$($)"3,&HG.-"1.+23("%,.2,@GG("'323%
PPAP14GD'%

b3">5%('%J'%")*%d'%d")9'%1GGD'%V-$5,)$-%,;%7)$-83%<-.N7=,.-$%3,%>?:375:-%"::-:,8<->78":$%?)*-.%
*7;;-.-)3%3<-.>":%.-97>-$'%&'$($)*%EEA10PP4110/'%

M7:>")%I'Q%T'%T&33$,)Q%")*%b'%!")9-.'%1GP1'%\,>5-3737,)%")*%)?3.7-)3%L7)-378$%":,)9%"%
3->5-."3?.-%9."*7-)3A%")%-H5-.7>-)3":%3-$3%,;%"%>-8<")7$378%"55.,"8<%3,%)78<-%3<-,.6'%
<"1+$($)*,3+=,!'.3+$)-3G4*%/DA10/0410OO'%

a.N")%T'%\'Q%+'%+'%M-#L$N?.6Q%")*%['%b'%b<-:*,)'%/01/'%_)%"%8,::7$7,)%8,?.$-A%8,>5-3737,)%")*%
*7$5-.$":%*7;;-.-)8-$%8.-"3-%),4")":,9?-%8,>>?)737-$%")*%8"?$-%-H37)837,)$%*?.7)9%8:7>"3-%
8<")9-'%I-$'..="+)%,$J,24.,K$*3(,F$'".2*,E8,E"$($)"'3(,F'".+'.%,/EGA/0E/4/0P0'%

`-.<,-=-)%['%+'%^'Q%&'%K7-.-Q%+'%&'%Y".=-6Q%")*%R'%Y'%=")%*-.%2?33-)'%/00G'%2:")3%7)="*-.$%")*%
3<-7.%),=-:%)"3?.":%-)->7-$A%#<,%7$%)"e=-f%&'$($)*,<.22.-%%1/A10E411E'%

`?87842-$378%_'Q%V'%K'%J<)-$Q%K'%\'%V"::Q%")*%a'%K.,$-'%/011'%R".>7)9%?5%3<-%$6$3->A%<79<-.%
5.-*"3,.%;--*7)9%."3-$%N?3%:,#-.%-)-.9-378%-;;787-)87-$'%C($53(,D43+).,E"$($)*%1EA1O014
1O10'%



!"#$#"%&'()'*)'%+,'-)'.)'/0120")'3445)'60+7#89#+:#7'0;'7<=92>%+#097'#2#"%><0+'0;':%$?0+'
,<0@<,#'%+,'>#=A#$%>9$#';0$'A2%+>BC#$?<"0$#'<+>#$%:><0+7D'%'=#>%+%2E7<7)'!"#$%"&'(%)*+'
,-#"#*.'F3D3GBHF)'
'



!"#$%&'(&)*#+",-."&
!""#"$%&$'()*+,""*)'

-,.%)$/,&$'*+'0#*1*2#3%1'43#,&3,"''

51*)#6%'7&$,)&%$#*&%1'8&#9,)"#$:'

;<<<'=>'?@?
"$
'4$' ' ' ' ' ' '

=*)$A'B#%/#C'5D';;?E?C'84!' '

F++#3,G';<@HI?IHJ<?KL'5%MG';<@HI?IHJ<;<L'>/%#1G'6,)*&NOP)Q,.#1,R+#PN,6P'

!
"#!$%&'())*&+,-!$%(.,%,/*&+!
'

8&#9,)"#$:'*+'B#""#""#..#' ' 0#*1*2:S3A,/#"$):' 0N!N' ' ?III'

T,*)2#%'7&"$#$P$,'*+'U,3A&*1*2:'' 0#*1*2:'' ' (AN-N' ' V<<W'

X%1,'8&#9,)"#$:'' ' ' Y*//P&#$:'>3*1*2:' (*"$H6*3''' V<<WHV<<E'

!
0#!"..&*+/1(+/)!
'

V<<EH.),",&$' !""#"$%&$'()*+,""*)'*+'0#*1*2#3%1'43#,&3,"C'51*)#6%'7&$,)&%$#*&%1'8&#9,)"#$:'

V<<WHV<<E' 0)*Z&'(*"$H6*3$*)%1'5,11*ZC'X%1,'8&#9,)"#$:'

V<<@HV<<W' 7T>[U'5,11*ZC'=45H7T>[U'()*2)%/'#&'!\P%$#3'YA,/#3%1'4#2&%1#&2'

V<<V' ' T)%6P%$,'5,11*ZC'4/#$A"*&#%&'U)*.#3%1'[,",%)3A'7&"$#$P$,'

V<<?HV<<J' T)%6P%$,'[,",%)3A'5,11*ZC'=%$#*&%1'43#,&3,'5*P&6%$#*&'

V<<?HV<<J' !""*3#%$,C'=45H7T>[U'()*2)%/'#&'!\P%$#3'YA,/#3%1'4#2&%1#&2'

!
2#!$34-*5,/*&+)!
!

6*7(!8&)/!9(-,/(:!$34-*5,/*&+)!
!

D,/*#&,C'=N(N'%&6'-N>N'0P)Q,.#1,N']V<?V^'U,/.,)%$P),H#&6P3,6'/#"/%$3A,"'O,$Z,,&'3*&"P/.$#*&'

%&6'/,$%O*1#"/'),6P3,'3*&"P/,)'+#$&,""N'"#$%$&'!(!)*+,*-./!010-%02%+!$.%-.+!
'

0P)Q,.#1,C'-N>N']V<?V^'Y*/.%)#&2'/%)#&,'9"N'$,)),"$)#%1'2)%_#&2',3*":"$,/"G'#"'$A,'2)%""'),%11:'2),,&,)`'

3-4$5'H'%.!-.1-/+6!,0,+*!$.!#$7,0*-.&!8+*2-1$*'!-.!/+**+5/*-0%!0.6!70*-.+!+#$5'5/+75''
'

(%)Q,)C'aN-NC'-N>N'0P)Q,.#1,C'BNaN'D%bP&,"",C'%&6'>NBN'D#&6N']V<?V^'(A:1*2,&,$#3'#"*1%$#*&'#&3),%","'

.1%&$'#&9%"#9,&,""'6,".#$,'#&3),%"#&2'"P"3,.$#O#1#$:'$*'2,&,)%1#"$'A,)O#9*),"N'9-1+*5-/'!0.6!
9-5/*-2:/-$.5!?EG?HI'''-F7G'?<N????SbN?JKVHJWJVNV<??N<<E<WNM'

'

0P)Q,.#1,C'-N>N'%&6'BN>N'c%:N'']V<<E^'c,)O#9*),'".,3#,"')#3A&,""'%&6'+,,6#&2'3*/.1,/,&$%)#$:'%++,3$'

3*//P&#$:'"$)P3$P),'%&6'+P&3$#*&'*&'%'3*)%1'),,+N'')*$#++6-.&5!$;!/8+!<0/-$.0%!=#06+7'!$;!>#-+.#+5!
?<@G?WV<?H?WV<WN'

'

0P)Q,.#1,C'-N>N'%&6'BN>N'c%:N']V<<W^''c,)O#9*),'9"N'&P$)#,&$'3*&$)*1'*+'/%)#&,'.)#/%):'.)*6P3,)"G'

3*&$,M$H6,.,&6,&$',++,3$"N''"#$%$&''EKG;?VEH;?;IN'
'

'

6*7(!$34-*5,/*&+)!&'!;(+(%,-!<*=+*'*5,+5(!
'

0P)Q,.#1,C'-N>N'%&6'BN>N'c%:N']V<??^'5,,6#&2'3*/.1,/,&$%)#$:'9,)"P"'),6P&6%&3:'%/*&2'A,)O#9*)*P"'

+#"A,"'*&'%'Y%)#OO,%&'),,+N'?$*0%!@++;5!VG;@?H;WV'''-F7G'?<N?<<KS"<<;;EH<??H<KVWHW!
'

0P)Q,.#1,C'-N>N'%&6'BN>N'c%:N'']V<?<^'7/.%3$'*+'A,)O#9*),'#6,&$#$:'*&'%12%1'"P33,""#*&'%&6'3*)%1'2)*Z$A'

*&'%'Y%)#OO,%&'),,+N')A$>!3<"'@]?^G',EIW;N'''-F7G?<N?;K?Sb*P)&%1N.*&,N<<<EIW;'
'

0P#"C'TNBC'aNBN'01%#)C'-N>N'0P)Q,.#1,C'YN>N'0P)&"C'!NaN'YA%/O,)1%#&C'(N'YA%./%&C'4NDN'Y*11#&"C'[NdN4N'

5:&&C'=N'T*9,&6,)C'eN'e#)Q/%&C'BN-N'4/#$A'%&6'!NeN'e&%..N'']V<<I^'Y*&$)*1"'*+'%O*9,2)*P&6'&,$'

.)#/%):'.)*6P3$#*&'#&'/,"#3'"%9%&&%'2)%""1%&6"G'%&'#&$,)A,/#".A,)#3'3*/.%)#"*&N''"#$5'5/+75'
?VGIEVHII@'''-F7G'?<N?<<KS"?<<V?H<<IHIVK;H?'

'



! !

!"#$%&'(%)*+,-,*./0*1,-,*2.3,**456678*9":#'%/:*;<,*=%#>';?#%*@?/:#?(*?A*B.@#?.(C.(*@?BB"/':3*
0%;%(?&B%/:*./0*@?#.(*C#?D:=*?/*.*E.#'>>%./*@?#.(*#%%A,**!"#$%&'()*+*,-./#*,#&00'1&#$&0*FG7HIJKGL,*

*

M.#$%#)*N,+,)*+,-,*!"#$%&'(%)*./0*1,-,*2.3,*4566O8*P&&?<'/C*%AA%@:<*?A*/.:';%*./0*%Q?:'@*=%#>';?#%<*?/*
&(./:*'/;.<'?/<,**1)$&%)&*FJJHJLR7KJLOJ,*

*
"#!$%&'()*+,*-!.-,*/*,*'+!
!

!! 0(12'++*1&34!+'(/*-'*S*T*=.;%*<%#;%0*.<*.*#%;'%D%#*A?#*5L*0'AA%#%/:*<@'%/:'A'@*U?"#/.(<*'/@("0'/C*
2*%0&#3"4$*%'5$*+*,-)*()*+*,-)*()*+*,-'6&44&#0)*()*+*,$)"+'!*%*,#"780)*/#*)&&9$%,0'*:'48&'
;*-"+'1*)$&4-'5'./0*/6*1'<%&*'/*.00':'?/*:?*#%;'%D'/C*C#./:<*A?#*:=%*9.:'?/.(*V@'%/@%*
W?"/0.:'?/*4+';'<'?/*?A*-/;'#?/B%/:.(*!'?(?C3*./0*!'?(?C'@.(*P@%./?C#.&=38)*EX1-P*
9PXXY9VW)*./0*:=%*2.D.''./*E?#.(*Z%%A*T/':'.:';%,*

!! 03(,*-*53&,!*&!678.$!91(:*&)!)(1;5!<71(34!=''2!0('+'(/3,*1&>!S*V%&:%B>%#*56J5***
!! ?&@'()(3@;3,'!3&@!A(3@;3,'!+,;@'&,!,(3*&*&)*.#%*@#':'@.(*:?*B3*C?.(<*.<*.*&#?A%<<?#,**T*

@"##%/:(3*.0;'<%*:=#%%*C#.0".:%*<:"0%/:<*.:*WT[)*./0*B%/:?#*:D?*"/0%#C#.0".:%*<:"0%/:<*D?#$'/C*
'/*B3*(.>?#.:?#3,*T*@"##%/:(3*<%#;%*.<*.*@?BB'::%%*B%B>%#*?A*JF*C#.0".:%*<:"0%/:<*>?:=*.:*W(?#'0.*
T/:%#/.:'?/.(*[/';%#<':3,*X<*.*&?<:K0?@*T*#?":'/%(3*.0;'<%0*5KF*"/0%#C#.0".:%<*?/*#%<%.#@=*
&#?U%@:<*0"#'/C*%.@=*A'%(0*<%.<?/*'/*V?":=*XA#'@.,***

!! B;,('3-C!S*T*<:#';%*:?*0'<<%B'/.:%*B3*#%<%.#@=*:?*(?@.(*@';'@*C#?"&<*./0*?:=%#*?#C./'\.:'?/<*.<*
D%((*.<*(?@.(*%(%B%/:.#3*./0*U"/'?#*='C=*<@=??(<,**13*#%@%/:*?":#%.@=*:.($<*=.;%*'/@("0%0*:=%*
V'%##.*E(">)*:=%*V?":=*XA#'@./*]'(0('A%*E?((%C%)*./0*:=%*P#C./'\.:'?/*A?#*^#?&'@.(*V:"0'%<*'/*
V?":=*XA#'@.,*13*(.>*=.<*.(<?*&#?0"@%0*;'0%?<*?/*@?#.(*#%%A*%@?(?C3*A?#*(?@.(*M">('@*
!#?.0@.<:'/C*V:.:'?/<*'/*1'.B')*W_*./0*D?#$%0*D':=*V3B>'?*V:"0'?<*:?*&#?0"@%*%0"@.:'?/.(*
;'0%?<*?/*=%.(:=3*@?#.(*#%%A*%@?<3<:%B<*A?#*2?"C=:?/*1'AA('/*2.#@?"#:`<*V@'%/@%*W"<'?/*./0*
2'C=*V@=??(*&#?C#.B<*

*
8#!71443D1(3,1(+!3&@!B,C'(!.22*4*3,*1&+!
*

71443D1(3,1(+!3&@!71E3;,C1(+F!N.@?>*X((C%'%#*4[/';%#<':3*?A*a%?#C'.8)*E.:=%#'/%*!"#/<*4[/';%#<':3*?A*
1.'/%8)*N?=/*!(.'#*4b./<.<*V:.:%*[/';%#<':38)*V@?::*E?(('/<*4[/';%#<':3*?A*9%D*1%Q'@?8)*Z'@=.#0*W3//*
42.##3*P&&%/=%'B%#*P$.;./C?*Z%<%.#@=*E%/:%#)*!?:<D./.8)*1.#$*2.3*4a%?#C'.*T/<:':":%*?A*
^%@=/?(?C38)*b%;'/*b'#$B./*4[/';%#<':3*?A*bD.c"("K9.:.()*V?":=*XA#'@.8)*X(./*b/.&&*4E?(?#.0?*V:.:%*
[/';%#<':38)*N"('.*b">./%$*4a%?#C'.*T/<:':":%*?A*^%@=/?(?C38)*1.#@*_.U"/%<<%*49-VE-9^8)*E#.'C*
_.3B./*4W(?#'0.*T/:%#/.:'?/.(*[/';%#<':38)*-#'@*_'/0*4[/';%#<':3*?A*1'//%<?:.8)*2%.:=*1'((<*4W(?#'0.*
V:.:%*[/';%#<':38)*N?=/*M.#$%#*4VB':=<?/'./*-/;'#?/B%/:.(*Z%<%.#@=*E%/:%#8)*1%('/0.*VB':=*4d.(%*
[/';%#<':38)*+.;'0*^=?B&<?/*4V?":=*XA#'@./*-/;'#?/B%/:.(*P><%#;.:'?/*9%:D?#$8)*E,*!#?@$*]??0<?/*
4V:./A?#0*[/';%#<':38)*Z%>%@@.*e%C.*^="#>%#*4W(?#'0.*T/:%#/.:'?/.(*[/';%#<':38*
*
A(3@;3,'!3&@!01+,E@1-,1(34!.@/*+1(+F!
M=,+,*.0;'<?#H*1.#$*-,*2.3*4a%?#C'.*T/<:':":%*?A*^%@=/?(?C38*
M?<:K0?@:?#.(*.0;'<?#H*1%('/0.*+,*VB':=*4d.(%*[/';%#<':38*
!
GC'+*+!3@/*+1(!3&@!01+,@1-,1(34!+51&+1(F!!
a#.0".:%*<:"0%/:<*4R8H**_."#.*!=.::'*4M=+*K*W(?#'0.*T/:%#/.:'?/.(*[/';%#<':38)*X/0#%D*V=./:\*4M=+*K*
W(?#'0.*T/:%#/.:'?/.(*[/';%#<':38)*9.:=./*_%B?'/%*4M=+*K*W(?#'0.*T/:%#/.:'?/.(*[/';%#<':38)*X(.'/*
+"#./*41V*S*W(?#'0.*T/:%#/.:'?/.(*[/';%#<':38)*1.#$*_.00**4M=+*K*W(?#'0.*T/:%#/.:'?/.(*[/';%#<':38*

M?<:0?@:?#.(*#%<%.#@=%#<*4F8H*+#,*X/0#%D*^="#>%#*49VW*M?(.#*M#?C#.B<*M?<:K0?@:?#.(*W%((?D8)*
+#,*N%<<%*c./%;%(0*4@?K.0;'<%0*D':=*+#,*Z%>%@@.*e%C.*^="#>%#*.:*P#%C?/*V:.:%*[/';%#<':38)*+#,*^=?B.<*
X0.B*4W(?#'0.*T/:%#/.:'?/.(*[/';%#<':38*
*
*



!"#$"!%&'%()*+,!)%
!"#$#%&'()*)'+,%
-./0*)'%1(+,0('+*/('.%2(*3,04*+56%7/0+"%8*'9*6%-:%
!
;#%!0/<,44*/('.%!0,='0'+*/(%
%
"#$%&'($)*!+,!-$./0+#1! ! 23! 4#%$'+#0&#)56!3)71$&(82$+6+9*! :;;<!
"#$%&'($)*!+,!3+7)/!=65>505!! ?3! ?5'$#&!3.$&#.&! ! ! :;@;!
A6+'$15!B#)&'#5)$+#56!"#$%&'($)*! ! C/DED!F5#1$15)&!$#!2$+6+9*! ! :;@;!G!!"#$#%&!
'
>#%;==/*(+9,(+4%
%
C'&($1&#)$56!A&66+H! ! ! A6+'$15!B#)&'#5)$+#56!"#$%&'($)*! ! :;@;!G!!"#$#%&'
I'5175)&!-&(&5'./!A&66+H! ! "#$%&'($)*!+,!3+7)/!=65>505!! ! :;;J!G!:;;K!
-+>&')!AD!305')!-&(&5'./!A&66+H! "#$%&'($)*!+,!-$./0+#1! ! ! :;;L!G!:;;<!
!
&#%!?@.*A'+*/(4%
%
8/4+%B,.'+,)%!?@.*A'+*/(4%
%
:,9/*(,6%7#!#M!ND=D!E'&H(M!ODED!C5'P&'M!ED4D!27'P&Q$6&!R(%'"#)(#*S!T&0Q&'5)7'&!56)&'(!,&&1$#9!

Q'&,&'&#.&(!+,!5!9&#&'56$()!/&'>$%+'&D!+,-.-/0'
'
:,9/*(,6%7#!#%5#1!ED4D!27'P&Q$6&!R:;@:S!T&0Q&'5)7'&U$#17.&1!0$(05)./&(!>&)H&&#!

0&)5>+6$(0!5#1!.+#(70Q)$+#!'&17.&!.+#(70&'!,$)#&((D!+,-.-/0'KVR@@SW:XYVU:XYK!
!
%
-*3,%!?@.*A'+*/(4%/<%C,(,0'.%D*E(*<*A'(A,%
!
27'P&Q$6&M!ED4DM!OD!=669&$&'M!=D!3/5#)ZM!FD4D!C'$)./5'1M!7#!#%:,9/*(,M![D!2/5))$M!FD=D![5*05#!

R(%'!"#!S!F5'#$%+'+7(!,$(/&(!5(!%&.)+'(!+,!#7)'$&#)(!+#!.+'56!'&&,(W!)/&!'+6&!+,!#7)'$&#)!
(7QQ6*!$#!,5.$6$)5)$#9!(&5H&&1!5>7#15#.&D'

!
I$&'*M!3DTDM!7#!#%:,9/*(,M!FD?D!\500&'(./659UC&*&'M!-D!=>>&*U[&&M!FD=D![5*05#!R(%'"#)(#*S!

2$1$'&.)$+#56!)'+Q/$.!6$#P59&(!.+7Q6&!.5#+Q*!5#1!7#1&'()+'*!,++1H&>(D!1(2-$'
%
C5'P&'M!ODEM!?D4D!T+'./$#M!-D=D!\7,>57&'M!7#!#%:,9/*(,M!FD!=6>5M!ED?D!2670&#)/56M!]D!

2+((1+',M!OD4D!2*&'(M!=D?D!E7##M!-DND!\&.P05#M!?D!\&^15M!_D!O5'+($PM!=D!`5#5'&PM!
[D2D!?5')$#M!3D4D!C&'P$#(M!CD!C*(&PM!`D!3./$&'&#>&.PM!FD!3./6+&1&'M!-D!%5#!`6$#P&#M!`DOD!
_579/#M!ND!N$66$50(M![D!N+6,&!R(%'"#)(#*S!N+'61a(!H+'()!Q65#)!5#1!5#$056!$#%51&'(!
Q&',+'0!>&))&'!5>'+51!)/5#!5)!/+0&D!+,-.-/0'

'
:,9/*(,6%7#!#!5#1!ODAD!_56&#)$#&!R:;@:S!3)'7.)7'566*!.+0Q6&b!/5>$)5)(!Q'+%$1&1!>*!3,"-!-"4'

!4.54&4!56)&'!&.+(*()&0!Q'+.&((&(!+#!5!Q5)./!'&&,!$#!)/&!A6+'$15!`&*(!c5)$+#56!?5'$#&!
35#.)75'*D!6-"4.'7##8$!V@RVSWJJKUJY<!

!



!"#$%&"'()*)+!"#!$%&''(!)#*#!+,''(!-#.#!+,''!/01123!)44&44,56!78&!%7,',79!:;!4<:56&!=,>?:@,A'!
49=@,:57!>:==%5,7,&4!A4!=:B&'4!7:!47%B9!6':@A'!>',=A7&!>8A56&C!A!>A4&!47%B9!D,78!
!"#$%&'()*$"+,'-.*,"(/$#!E5C!F%47B,:(!-#!G#(!H#!*@:I+AJB%(!K#!+AJB%(!A5B!H#!-%?,>9!
/&B4#3#!L:?,;&?A!G&4&A?>8C!$,:B,M&?4,79(!E55:MA7,:5(!A5B!.%47A,5A@,',79(!.?,&!*,M?:4!0N#!
-%4&%!"A>,:5A'(!G,:!B&!OA5&,?:#!<<CPQRIP0S!

+
,)'-.&"/0%12%3'432%5%2%"1'

!! */$6"11%$&78'1"/5%3"!T!E!8AM&!?&M,&D&B!=A5%4>?,<74!;:?!P!B,;;&?&57!J:%?5A'4C!0$'#'1$%"#+
2(3"4$'(4(!5.%'#'1$"(!67(%8$'("#+9%'#'1:(!A5B!9%'#'1:+;.88.*4<+E!8AM&!A'4:!4&?M&B!A4!
U,>&!L?&4,B&57!:;!78&!H?AB%A7&!.7%B&57!V?6A5,WA7,:5!A5B!?&<?&4&57A7,M&!:;!78&!H?AB%A7&!
.7%B&57!+:%4,56!F:==,77&&!A7!78&!XA%<8,5!E4'A5B!.&A!*A@#!

!! 9&:"/0/7:;72"'2/7%&%&0!T!E!8AM&!=&57:?&B!78?&&!%5B&?6?AB%A7&4(!:5&!+,4<A5,>(!A7!
Y':?,BA!E57&?5A7,:5A'!Z5,M&?4,79!A5B!78&!.=,784:5,A5!K5M,?:5=&57A'!G&4&A?>8!F&57&?#!
V5&!%5B&?6?AB%A7&(![#)#!X?&D4(!,4!>:IA%78:?!:5!A!=A5%4>?,<7!,5!?&M,&D!A7!9%'#'1:#!E!
8AM&!A'4:!4&?M&B!A4!A!7&A>8,56!A44,47A57!:?!6%&47!'&>7%?&?!A7!78&!Z5,M&?4,79!:;!G,>8=:5B(!
Y':?,BA!E57&?5A7,:5A'!Z5,M&?4,79(!A5B!78&!.=,784:5,A5!K5M,?:5=&57A'!G&4&A?>8!F&57&?#!

!! <;2/"73=!T!E!M,&D!:%7?&A>8!A4!78&!;,5A'!:@J&>7,M&!:;!A59!?&4&A?>8!<?:J&>7#!\:!78,4!&5B(!E!
8AM&!D:?]&B!D,78!A7I?,4]!8,68!4>8::'!47%B&574!78?:%68!78&!^LA?75&?48,<!,5!)>AB&=,>!
F:==%5,7,&4_!A7!Y':?,BA!E57&?5A7,:5A'!Z5,M&?4,79#!E!?%5!A!@':6!B&M:7&B!7:!=A]&!>',=A7&!
>8A56&!4>,&5>&!A>>&44,@'&!7:!78&!6&5&?A'!<%@',>(!A5B!E!8AM&!?&`%&47&B!;%5B,56!78?:%68!78&!
.=,784:5,A5![:=&5_4!F:==,77&&!;:?!=A?]&7,56!,57&?54!7:!&47A@',48!A5!&a7&54,M&!4:>,A'!
=&B,AI@A4&B!:%7?&A>8!<'A7;:?=#!

!
>)'?$887@$/72$/1'
'
?$887@$/72$/1'7&:'?$A7;2=$/1B''
X&?:5!$%?]&<,'&!/Y':?,BA!E57&?5A7,:5A'!Z5,M&?4,793(!O:85!LA?]&?!/.=,784:5,A5!K5M,?:5=&57A'!
G&4&A?>8!F&57&?3(!F?A,6!*A9=A5!/Y':?,BA!E57&?5A7,:5A'!Z5,M&?4,793(!FA?:',5&!+A==&?4>8'A6I
L&9&?!/Y':?,BA!E57&?5A7,:5A'!Z5,M&?4,793(!O:85!UA'&57,5&!/Z5,M&?4,79!:;!.:%78!)'A@A=A3(!b&5!
+&>]!/Z5,M&?4,79!:;!.:%78!)'A@A=A3(!-A'>:'=!+,''!/Z5,M&?4,79!:;!G,>8=:5B3(!)<?,'!+,''!
/Z5,M&?4,79!:;!G,>8=:5B3!
!
!
C/7:;72"'4:5%1$/1B'
-#.#!ABM,4:?C!O:85!Y#!UA'&57,5&!/Z5,M&?4,79!:;!.:%78!)'A@A=A3!
L8#X#!ABM,4:?C!X&?:5!K#!$%?]&<,'&!/Y':?,BA!E57&?5A7,:5A'!Z5,M&?4,793!
!



SUMMARY
PROPOSAL BUDGET

Funds
Requested By

proposer

Funds
granted by NSF

(if different)

Date Checked Date Of Rate Sheet Initials - ORG

NSF Funded
Person-months

fm1030rs-07

FOR NSF USE ONLY
ORGANIZATION PROPOSAL NO. DURATION (months)

Proposed Granted
PRINCIPAL INVESTIGATOR / PROJECT DIRECTOR AWARD NO.

A.  SENIOR PERSONNEL: PI/PD, Co-PI’s, Faculty  and Other Senior Associates
          (List each separately with title, A.7.  show number in brackets) CAL ACAD SUMR

1.
2.
3.
4.
5.
6. (        ) OTHERS (LIST INDIVIDUALLY ON BUDGET JUSTIFICATION PAGE)
7. (        ) TOTAL SENIOR PERSONNEL (1 - 6)

B.  OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)
1. (        ) POST DOCTORAL SCHOLARS
2. (        ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.)
3. (        ) GRADUATE STUDENTS
4. (        ) UNDERGRADUATE STUDENTS
5. (        ) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)
6. (        ) OTHER
   TOTAL SALARIES AND WAGES (A + B)

C.  FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)
   TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C)

D.  EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)

   TOTAL EQUIPMENT
E.  TRAVEL 1.  DOMESTIC (INCL. CANADA, MEXICO AND U.S. POSSESSIONS)

2.  FOREIGN

F.  PARTICIPANT SUPPORT COSTS
1. STIPENDS         $
2. TRAVEL
3. SUBSISTENCE
4. OTHER
   TOTAL NUMBER OF PARTICIPANTS       (          )                         TOTAL PARTICIPANT COSTS
G.  OTHER DIRECT COSTS
1. MATERIALS AND SUPPLIES
2. PUBLICATION COSTS/DOCUMENTATION/DISSEMINATION
3. CONSULTANT SERVICES
4. COMPUTER SERVICES
5. SUBAWARDS
6. OTHER
   TOTAL OTHER DIRECT COSTS

H.  TOTAL DIRECT COSTS (A THROUGH G)
I.  INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)

TOTAL INDIRECT COSTS (F&A)
J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)
K.  RESIDUAL FUNDS                           
L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)
M. COST SHARING PROPOSED LEVEL $ AGREED LEVEL IF DIFFERENT $
PI/PD NAME FOR NSF USE ONLY

INDIRECT COST RATE VERIFICATION
ORG. REP. NAME*

 *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET 

1YEAR

1

Florida International University
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0
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SUMMARY
PROPOSAL BUDGET

Funds
Requested By

proposer

Funds
granted by NSF

(if different)

Date Checked Date Of Rate Sheet Initials - ORG

NSF Funded
Person-months

fm1030rs-07

FOR NSF USE ONLY
ORGANIZATION PROPOSAL NO. DURATION (months)

Proposed Granted
PRINCIPAL INVESTIGATOR / PROJECT DIRECTOR AWARD NO.

A.  SENIOR PERSONNEL: PI/PD, Co-PI’s, Faculty  and Other Senior Associates
          (List each separately with title, A.7.  show number in brackets) CAL ACAD SUMR

1.
2.
3.
4.
5.
6. (        ) OTHERS (LIST INDIVIDUALLY ON BUDGET JUSTIFICATION PAGE)
7. (        ) TOTAL SENIOR PERSONNEL (1 - 6)

B.  OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)
1. (        ) POST DOCTORAL SCHOLARS
2. (        ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.)
3. (        ) GRADUATE STUDENTS
4. (        ) UNDERGRADUATE STUDENTS
5. (        ) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)
6. (        ) OTHER
   TOTAL SALARIES AND WAGES (A + B)

C.  FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)
   TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C)

D.  EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)

   TOTAL EQUIPMENT
E.  TRAVEL 1.  DOMESTIC (INCL. CANADA, MEXICO AND U.S. POSSESSIONS)

2.  FOREIGN

F.  PARTICIPANT SUPPORT COSTS
1. STIPENDS         $
2. TRAVEL
3. SUBSISTENCE
4. OTHER
   TOTAL NUMBER OF PARTICIPANTS       (          )                         TOTAL PARTICIPANT COSTS
G.  OTHER DIRECT COSTS
1. MATERIALS AND SUPPLIES
2. PUBLICATION COSTS/DOCUMENTATION/DISSEMINATION
3. CONSULTANT SERVICES
4. COMPUTER SERVICES
5. SUBAWARDS
6. OTHER
   TOTAL OTHER DIRECT COSTS

H.  TOTAL DIRECT COSTS (A THROUGH G)
I.  INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)

TOTAL INDIRECT COSTS (F&A)
J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)
K.  RESIDUAL FUNDS                           
L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)
M. COST SHARING PROPOSED LEVEL $ AGREED LEVEL IF DIFFERENT $
PI/PD NAME FOR NSF USE ONLY

INDIRECT COST RATE VERIFICATION
ORG. REP. NAME*

 *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET 

Cumulative

C
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 Burkepile
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0 0.00 0.00 0.00 0
0 0.00 0.00 0.00 0
0 0
0 0
0 0
0 0

         0
0

         0

         0
3,700

0

0
0
0
0

0          0

8,438
0
0
0
0
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Current and Pending Support
(See GPG Section II.C.2.h for guidance on information to include on this form.)

The following information should be provided for each investigator and other senior personnel.  Failure to provide this information may delay consideration of this proposal.

Investigator:
Other agencies (including NSF) to which this proposal has been/will be submitted.

Support: Current Pending Submission Planned in Near Future *Transfer of Support
Project/Proposal Title:

Source of Support:
Total Award Amount:  $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Cal: Acad: Sumr:

Support: Current Pending Submission Planned in Near Future *Transfer of Support
Project/Proposal Title:

Source of Support:
Total Award Amount:  $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Cal: Acad: Sumr:

Support: Current Pending Submission Planned in Near Future *Transfer of Support
Project/Proposal Title:

Source of Support:
Total Award Amount:  $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Cal: Acad: Sumr:

Support: Current Pending Submission Planned in Near Future *Transfer of Support
Project/Proposal Title:

Source of Support:
Total Award Amount:  $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Cal: Acad: Sumr:

Support: Current Pending Submission Planned in Near Future *Transfer of Support
Project/Proposal Title:

Source of Support:
Total Award Amount:  $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Cal: Acad: Summ:
*If this project has previously been funded by another agency, please list and furnish information for immediately preceding funding period.

USE ADDITIONAL SHEETS AS NECESSARYPage G-

Nathan Lemoine

Dissertation Research: Assessing the effects of climate
change on biotic interactions structuring herbivore
communities
NSF

15,294 05/01/13 - 04/30/14
Florida Internatioanl University and SERC

0.00 0.00 0.00
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