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July 9, 2018 

David M. Frank 

Executive Director, Charter School Office 

New York State Education Department 

Dear Mr. Frank: 

We respectfully submit the following letter of intent to apply for a charter to open the Hellenic Classical Charter 

School – Dyker Heights in Community School District 20, located in Brooklyn, NY.1 

I. APPLICANT GROUP INFORMATION 

a. Applicant Group Members: See attachment (Table 1: Applicant Group Information) 

b. Public Contact: Charles Capetanakis, Proposed Director, Board of Trustees : 

c. Application History: We have not previously applied for a charter to any of the NYS authorizers for Hellenic 

Classical Charter School – Dyker Heights (HCCS – Dyker Heights). HCCS – Park Slope, the “sister school” to 

HCCS – Dyker Heights, was authorized by the New York City Department of Education (NYC DOE) in 2005 and 

has operated under the NYC DOE authorization. 

II. PROPOSED CHARTER SCHOOL INFORMATION 

a. Proposed School Name: Hellenic Classical Charter School – Dyker Heights 

b. Proposed Mission Statement: The Hellenic Classical Charter School - Dyker Heights will provide a diverse 

student body with a rigorous education in a dynamic environment. Using a standards-based curriculum, enriched 

with the Greek and Latin languages, and the classics woven throughout, students will engage in dialogue using the 

Socratic method to become critical thinkers. Students will become college and career ready and well-prepared to 

succeed and contribute to the global community as responsible citizens. 

c. Proposed Location: HCCS – Dyker Heights intends to locate in New York City Community School District 20. 

We will seek both public and private space but have identified an appropriate private space option and fully expect 

that we will not receive public space. 

d. Target Population/Community Served: HCCS – Dyker Heights’ student population will be representative of 

students currently enrolled in CSD 20. Currently, CSD 20 enrolls almost 50,000 students in grades K-12, over 

36,700 of whom are in grades K-8. Of the total students in CSD 20, 43% are Asian or Native Hawaiian/Other 

Pacific Islander, 27% are Hispanic or Latino, 26% are White, Hispanic or Latino, 3% are Black or African 

American, and the remaining 1% are Multiracial. The majority of students (72%) are economically disadvantaged, 

26% are English language learners, and 16% are students with disabilities. 

e. Planned Ages, Grades and Enrollment: Based on earning a charter and being approved for opening in Fall 

2019, we plan the following enrollment schedule for HCCS-Dyker Heights: 

Chart 1: HCCS-Dyker Heights Enrollment Plans 

during requested charter period2 

Projected Enrollment Table Over the Charter Term 

Grades Ages 2019-2020 2020-2021 2021-2022 2022-2023 2023-2024 

K 5-6 75 75 75 75 75 

1st 6-7 75 75 75 75 75 

2nd 7-8 75 75 75 75 

3rd 8-9 75 75 75 

4th 9-10 75 75 

5th 10-11 75 

Totals 150 225 300 375 450 

1 All demographic data cited in this document are taken from the New York Stated Education Department’s public 

data website (https://data.nysed.gov/). 

We plan to grow the school to serve grades K-8 in the years following the first charter period. 
2 

http://www.p12.nysed.gov/psc/
https://data.nysed.gov/)
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HCCS-Dyker Heights 

f. Proposed Management and/or Partner Organizations: HCCS-Dyker Heights will be managed by the same 

Board of Trustees as HCCS-Park Slope and partner with organizations to support curriculum design and 

professional development. We will not engage a charter management organization. 

g. Replication: HCCS-Dyker Heights is modeled after HCCS-Park Slope, a charter school located in NYC 

Community School District 15 that focuses on providing a diverse community of learners with a rigorous education 

in a dynamic environment. HCCS-Park Slope has a long and consistent history of success, and has been designated 

a High Performing Reward School by the NYS Education Department for four consecutive years. The two schools 

will share one Board of Trustees. Christina Tettonis, current Principal of HCCS-Park Slope, will transition to the 

role of Superintendent for both HCCS-Park Slope and HCCS-Dyker Heights. Currently, HCCS-Park Slope has a 

“principal-in-training,” sponsored through the School Empowerment Network’s Charter Leader Fellowship program 

who will become principal of HCCS-Dyker Heights. A new principal will be selected to lead HCCS-Park Slope. 

Mrs. Tettonis will split her time between the two schools over the five-year charter period as follows: 

Chart 2: Superintendent's Time at HCCS-Park Slope & HCCS-Dyker Heights 

2019-2020 2020-2021 2021-2022 2022-2023 2023-2024 

HCCS-Park Slope 30% 30% 40% 50% 50% 

HCCS-Dyker Heights 70% 70% 60% 50% 50% 

Total Time 100% 100% 100% 100% 100% 

The goal of the replication is to build upon and leverage the success of HCCS-Park Slope while ensuring continuity 

and ongoing success at the original school. 

h. School Overview: At HCCS-Dyker Heights, students will gain a global perspective as they build core skills in all 

academic areas and develop the social-emotional skills necessary to sustain them throughout their lives. We are 

proposing to build HCCS-Dyker Heights around 3 key design elements: 

1.	 A rigorous classical education that is rich in challenging content - HCCS Dyker Heights will provide 

rigorous instruction in a classical education model that uses Standards-based curriculum, didactic instruction, 

coaching, intensive academic support and the Socratic method. HCCS-Dyker Heights will employ instructional 

practices that HCCS-Park Slope has found to be successful through the implementation of the NYS Common 

Core State Standards (CCSS). Of these practices, the school's overarching instructional model will be the 

workshop model, which is based on Howard Gardner’s theory of multiple intelligences and Benjamin Bloom’s 

work regarding strategies to help students engage in the highest levels of thinking—i.e. analysis, synthesis and 

evaluation. Because this proposed model differentiates and individualizes instruction, the model is highly 

effective with at-risk populations, including ELL students, Title I students, special education students, and 

academically gifted students. 

2.	 Supplementing instruction with classical study of the Greek and Latin languages, as well as history, art 

and other cultural and classical studies - The Greek instruction program, which includes acquisition of the 

Greek language and the study of Greek history and culture within a rigorous academic model that includes the 

Standards-based curriculum, will provide students with unique and outstanding educational experiences that 

support their growth and improve their competitiveness in the global economy. We will implement this program 

in consultation with the Greek Government, which has provided support for HCCS-Park Slope over the past 13 

years. The alignment of the Greek program curriculum with the ELA curriculum will ensure that the reading, 

writing and language arts instruction in English and in Greek are complimentary. In short, because of the Greek 

and Latin studies, we maintain that our graduates will be familiar with the roots of over 90% of the words in the 

English language. 

3.	 Preparing students to gain entry into and succeed in the best high schools in New York City - HCCS-

Dyker Heights will focus on the mission of college and career readiness for our students. Our guidance 

counselor will closely work with students and their families to understand the high school admissions process, 

as well as college preparation, in addition to providing test prep for the Regents courses. HCCS-Dyker Heights 

will institute the following practices to support students in preparing for, selecting and applying for entrance 

into high schools, including: a) hosting workshops each year for the families of students in 6th, 7th and 8th 

grades; b) presentations by the guidance counselor regarding high school selection and application for 8th grade 

students; c) one-on-one assistance by the guidance counselor to 8th grade students and their families to help 

them research, select and apply to high schools; d) summer math tutoring for students about to enter 8th grade 

designed to help them succeed in integrated algebra; and e) access to test preparation courses to help students do 

well on high school admission tests. 
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HCCS-Dyker Heights 

III. ENROLLMENT & RETENTION STRATEGIES 
a. Strategies for Attracting and Recruiting Students 

1. Students identified in the mission: HCCS-Dyker Heights aims to educate a diverse community of learners similar 

to that of HCCS-Park Slope, where the student body is comprised of 44% Hispanic or Latino, 27% White, 23% 

Black or African American, 3% Asian or Native Hawaiian/Other Pacific Islander, 2% Multiracial, and 1% American 

Indian or Alaska Native. HCCS-Dyker Heights will use similar strategies as HCCS-Park Slope to achieve this 

diversity, including visits to pre-schools and day cares throughout all neighborhoods in District 20 to make parents 

aware of the option of applying to our school’s lottery, distributing information about the school in multiple 

languages, and holding open houses for District 20 families at HCCS-Park Slope where they can see for themselves 

how we educate a diverse community of learners. 

2. Students with Disabilities: HCCS-Dyker Heights will start with grades K-1 and add a grade each year following 

until we reach K-8. Based on this growth strategy, we are beginning our student recruitment process by reaching out 

to daycares and pre-K programs in the district. As part of this process, we are targeting five pre-school programs that 

only serve students with disabilities (SWDs). Our goal is to engage parents of these students, encourage them to 

apply to the admissions lottery and then, for those who gain entry, work with the parents and the pre-K providers to 

help these students transition into our school. More broadly, we will use marketing strategies that encourage 

applicants with disabilities to apply, including: special marketing materials aimed at students with disabilities; 

emphasizing the school's range of services and accommodations, and; outreach to the CSD 20’s Committee on 

Special Education (CSE) and Community Education Council (CEC). 

3. English Language Learners: HCCS-Dyker Heights will hold a lottery preference for English Language Learner 

students. Similar to our strategy for recruiting SWDs, we are reaching out to pre-school programs with large 

communities of English language learners (ELLs). Should we be granted a charter, we will advertise the school in 

local Spanish-language media (e.g. newspaper, radio), host targeted informational sessions for non-English speaking 

students in both English and Spanish, and provide recruitment materials in multiple languages (i.e. brochures, 

handouts, website) that highlight unique services offered for ELL students. Note that our goal will be to recruit a 

similar percentage of ELLs as District 20 (currently at 26%) but reduce our overall percentage of ELLs as students 

advance through the grades and obtain proficiency on the NYSESLAT. 

4. Economically Disadvantaged Students: As in the case of HCCS-Park Slope, we will actively recruit from the CSD 

20 community to enroll the same or greater percentages of economically disadvantaged students (Currently, HCCS-

Park Slope enrolls 60%, a higher percentage than its district which is at 50%). All of our outreach efforts will be 

spread across District 20, which has a rate of 72% economically disadvantaged students. We will specifically target 

programs such as Head Start that service low-income families. As District 20 students will be given priority in the 

lottery, we do not anticipate any challenges in reaching economically disadvantaged students. 

b. Strategies for Retaining Students 

1. Students identified in the mission: 

We recognize that the needs of each student are unique, including academic, social and emotional. For this reason, 

HCCS-Dyker Heights will continue the successful practices from its sister school (HCCS-Park Slope), which serves 

a highly diverse community of learners. Specifically, we will set academic benchmarks based on data from 

formative and summative assessments, social/emotional benchmarks based on SEL assessments, and specific plans 

to support each student in reaching those benchmarks both in school and at home. Teachers will regularly 

communicate with parents/guardians about their student’s performance and growth. At least eight times a year, 

teachers will formally review student performance and growth data with parents as part of a collaborative approach 

to addressing student needs. By differentiating the full educational program for each student, HCCS-Dyker Heights 

will increase the likelihood to students will remain at the school where their needs are being met. 

2. Students with Disabilities: 

Following best practices in educating students with disabilities (SWDs), HCCS-Dyker Heights will work closely 

with parents to transition students from early intervention services to school-age services for students entering in 

kindergarten. Using the IEP as a guide, we will work with students, parents and teachers to integrate students into 

the general population as fully as possible. This includes offering “push-in” services through integrated co-teaching 

and using specialized instructional technology (as appropriate), among other strategies. As SWDs progress through 

the grades at our school, we will work closely with parents/guardians and the CSE to conduct three-year reviews 

and, as necessary, more frequent reviews, in order to ensure that the IEP is up-to-date and addressing all of a 

student’s needs/disabilities. By working closely with parents/guardians and treating the IEP as an evolving 
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HCCS-Dyker Heights 

document that recognizes and addresses students’ changing needs as they grow and develop, HCCS-Dyker Heights 

will be able to help ensure that SWDs remain at our school through 8th grade. 

3. English Language Learners: 

As in the case of HCCS-Park Slope, we will employ ESL specialists who will work with classroom teachers both 

one-on-one and as teams to meet the needs of ELLs. The ESL specialists will help teachers review benchmarks for 

their ELL students, making sure individual student needs are met. The ESL specialists will also help teachers work 

in teams to align curriculum and integrate cross-content projects that support development of ELLs. In addition, all 

students will be engaged in learning multiple languages because instruction in Greek and Latin is a core part of our 

curriculum design. As a result, our teachers will be fully trained in multiple language acquisition strategies and the 

school’s structure (scheduling, support services, etc.) will be aligned with best practices for supporting multiple 

language acquisition across the grade levels. 

4. Economically Disadvantaged Students: 

We will follow the best practices developed at HCCS-Park Slope to help ensure that economically disadvantaged 

students get the support they need to be successful from the first days of school. These practices include a transition 

to Kindergarten program that helps students understand the similarities and differences between their preschool 

experiences and Kindergarten. As many economically disadvantaged students do not have comparable access to 

preschool as their peers from more affluent families, the transition to Kindergarten program also helps orient 

students to the overall “school” experience. We also plan to offer a Universal Pre-K program by Year 3 of the 

charter as a means to help economically disadvantaged students gain the early childhood experiences that set the 

stage for long-term academic success. We will also offer after-school programming that provides additional 

resources and support such as tutoring, enrichment activities, and one-on-one counseling with teachers and advisors. 

IV. PUBLIC OUTREACH AND COMMUNITY SUPPORT  
a. Community Outreach Conducted to Date 

HCCS-Dyker Heights is modeled on HCCS-Park Slope, a charter school located in NYC Community School 

District 15 that focuses on providing a diverse community of learners with a rigorous education in a dynamic 

environment. HCCS-Park Slope has a long and consistent history of success, and has been designated a High
 
Performing Reward School by the NYS Education Department for four consecutive years. HCCS-Park Slope 

currently enrolls 480 students in grades K-8 and maintains a waiting list of over 500 students.
 

In Fall 2016, the HCCS-Park Slope Board of Trustees decided to pursue opening a “sister school” in Brooklyn and
 
during the 2016-17 and 2017-18 school years, board members and school leaders from HCCS-Park Slope researched
 
local communities to identify the best location for a second school. Based on the receptiveness of CSD 20 leaders,
 
the diverse community in the district, and interest of families, the Board selected Dyker Heights. The HCCS Board
 
established a planning team, which includes HCCS-Park Slope board members and school leaders, as well as parent 

leaders. This team has conducted the following outreach to date:3
 

 Solicited support through online and paper petitions;
 
 Solicited feedback through online and paper surveys about school design;
 
 Launched a public website (www.hccsdh-nys.org) and social media (e.g. HCCS’s Facebook page);
 
 Distributed flyers and brochures to parents and local businesses;
 
 Held a public information meeting in District 20;
 
 Performed outreach to elected officials who represent the community;
 
 Performed outreach to local community leaders;
 
 Performed outreach to the District 20 Community School Superintendent and Community Education Council, 


and; 

 Visited all preschools and daycares in District 20 to inform them about our charter application and solicit input 

on the school’s design. 

b. Initial Assessment of Parent Interest/Demand for the School  

3 
Please see Table 2: Documentation of Outreach & Feedback and Actions Taken for a detailed listing of activities 

related to the forms of outreach listed here. 

http://www.hccsdh-nys.org/


          

  

            

           

              

 

               

              

    

        

              

              

             

           

                

  

           

         

    

 

      

             

   
  

   
    

   
  

   
  

  

     
 

 

  
 

  
  

     
  

 
 

 

   
             

        

          

        

         

  

                                                 
     

 

Letter of Intent Page 5 of 6
 
HCCS-Dyker Heights
 
Broadly speaking, there is significant demand for additional high quality elementary and middle schools in
 
Brooklyn. According to a report by the New York City Charter School Center, approximately there are 

approximately 2 applicants for every open seat in a charter school in Brooklyn for the the 2018-19 school year
 

(22,497 applicants for 10,872 seats).4 As previously stated, HCCS-Park Slope currently enrolls 480 students in
 
grades K-8 and maintains a waiting list of over 500 students. Thus far, we have collected the following evidence of
 
support from parents and the community:
 
 Approximately 225 petition signatures in support of opening the school;
 
	 Over 1,002 unique visitors to our website and 725 people reached via the Hellenic Facebook page updates on 

the new school, with 116 "reactions" to posts about HCCS-Dyker Heights and 47 "shares" of HCCS-Dyker 

Heights announcements, further growing the reach with each unique share to a new group of followers; 

 More than 60 parents attended our public information sessions in District 20;
 
 Over 130 parents have responded to our survey about what they would like to see included in the design of
 

HCCS-Dyker Heights; 

 We have received numerous of support from elected officials and community leaders, and; 

 One third of the current student population at HCCS-Park Slope resides in District 20, exhibiting a strong 

family base from the proposed neighborhood. 

General Statements of Support for HCCS-Dyker Heights 

As noted in Table 2, we have received several letters of support for HCCS-Dyker Heights, including letters from: 

	 Congressman Daniel M. Donovan, Jr.: "This is a historic opportunity to help our students gain the skills and 
confidence needed to achieve their full potential." 

	 Nicole Malliotakis, Assembly Member, 64th District: “!s one of �rooklyn’s elected officials, I support Hellenic 
�lassical �harter School Dyker Heights’ application. I am confident that this school will build upon the 
educational strengths of its District [15] School, fill a void in the Dyker Heights community, and serve as an 
outstanding educational facility for those I represent.” 

	 Janice Lebby, Parent of Two Current HCCS Students: "As a frequent visitor to your school, I have witnessed the 
wonderful work you and your entire staff do for children. By replicating your proven successful model, you will 
be able to accommodate your substantive waiting list and help touch the lives of more students in Brooklyn." 

	 Denise Scaravella, CHiPs Soup Kitchen and Shelter Executive Director: "We in the community are always 
looking for individuals and institutions that will help better our neighborhoods and that is why I fully support 
your work to open The Hellenic Classical Charter School Dyker Heights." 

	 Anthony Grigos, Bay Ridge Federal Credit Union (BRFCU) President and CEO, Parent of HCCS Students: "As a 
parent of three children who have either attended or are attending HCCS, I have seen how you transformed my 
students from young children into confident, intelligent young men and women who are well prepared and 
ready to contribute to the community." 

	 KerryAnn Williams, Parent of HCCS Student: "[My daughter] has successfully been accepted to her first-choice 
selections for both public and Catholic schools due to her enriched academic experience at the Hellenic 
Classical Charter School." 

Parent & Community Input on School Design 

During our outreach process, the emphasis has been on collecting feedback on the specific school design of HCCS-

Dyker Heights, not just garnering general support for a new charter school. Responses to the parent survey reflect 

overall support for the school design with 98% of respondents rating study of Greek language and culture as 

Important or Somewhat Important. The following table outlines the most repeated pieces of feedback from potential 

parents and community members received during the outreach period: 

4 2018-19 New York City Charter School Lottery Estimates, New York City Charter School Center, June 2018 (available at 
http://www.nyccharterschools.org/sites/default/files/resources/NYCCSC-LotteryReport-2018-19.pdf). 

http://www.nyccharterschools.org/sites/default/files/resources/NYCCSC-LotteryReport-2018-19.pdf
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HCCS-Dyker Heights 

Most Frequent Feedback Received Applicant Team Response 

1. Outdoor facilities and a playground/ The school will prioritize outdoor space if possible; extra physical 

More physical activity. activity and outdoor time will be provided e.g. morning line-ups 

outside; additional recess opportunities in the morning, after lunch 

and after school. 

2. Smaller classrooms. Classes will be capped at 25 students. 

3. Enrichment programs in arts, music, This represents a key focal point of the HCCS model that is being 

language/infuse learning with the Greek replicated; HCCS-Dyker Heights will hold provide all 4 arts 

language and culture while maintaining disciplines (visual art, dance, music, theater), including school-wide 

a balance between core subjects and the productions incorporating arts, the Greek language and all disciplines 

arts. of music. 

4. Keeping with the family and cultural There will be 8 formal opportunities for parents to receive feedback 

feel and values of HCCS/supporting on their students in addition to the informal, periodic feedback 

both the parents and student's needs. provided (e.g. all teachers will provide parents with their email 

address and phone numbers). HCCS-Dyker Heights will hold 2-3 

family engagement opportunities per month to ensure a sense of unity 

and inclusion in the school, including student and parent workshops, 

movie and games nights, and arranged classroom visits; Families will 

receive weekly emails on school updates and upcoming events. 

5. Safety and security. HCCS-Dyker Heights decided to budget for a full-time school safety 

agent with plans to add a 2nd agent after two years and a 3rd agent 

once schools adds 7th grade. 

6. Quality of the teachers and faculty/ 

experienced teachers / the same caliber 

of individuals that genuinely care and 

are heavily invested in our children 

(which HCCS-Park Slope has). 

HCCS-Dyker Heights will hold the same standards of quality for 

teachers and staff as Park Slope, including the belief that teachers 

must be learners who are deeply committed to professional 

development and collaboration across faculty. The replication model 

will include peer reviews, collaborative team work among faculty, 

appointment of teacher leaders, and regular teaching coaching, as well 

as a refined staff recruitment plan. Teachers will be expected to be 

experts in their discipline; they will be well-supported school 

leadership to ensure career fulfillment with Hellenic. 

We continue to collect input from parents, as well as students and other stakeholders to inform our application 

(please see Table 2 for a summary of feedback from these many sources). 



TUVWXYZ[Y\]]W^_U`aYbcde]Yf`gdchUa^d`
 
CDEFGEHIJ7897:9:7;<J=J>F?GJ@AHFGEHIJ7897B9:7;< 

C@?GJDEFG@HEJFJHDEDH@HJIJJKJHEHLED?JADIAI?EHJF?JMD@?GEE? 

\]]W^_U`aYbcde]Yf`gdchUa^d` 

12324 

NFHE9OPIEE9QH 
FDGJRHHDE?? 

C@DDEEG 
QHAGISHEEG 

TEGEUFEG 
QgAEDDEEFE9hiDGG?
FEHJTIGEJIE 
RAAGDFFEGJjDI@A 

ODIAI?EHJTIGEJDE 
hFPIIGJkEDEDF 
GD@?GEEF 
EHAGISEEFJEIEEG 

ODIAI?EH 
OI?DGDIEJIE 
HIFDHJkIJJDFEDF 
MD@?GEEF 
CIE?GDG@EEGJTEAG 

; 

CPFDGE? 
CFAEGFEFiD?F 
Q?4D 

OFDGEEDJFG 
8FUDHIJJF 
9@GFPEDJ: 
CDGDIEFJ>>O 

>EEFGF 
QH@FFGDIEF 
;FFDGDGDE?F 
;DEFEFDFG9QgEF@GD
UEJOGFE 
CIHHDGGEE 

HIFDHJIJ 
MD@?GEE? 
CPFDDHFE 

HIFDHJIJ 
MD@?GEE? 
CPFDDHFE 

: 

NDiIGFI? 
>EIEFDHI? ODE?DHEEGJFG 

8FJEIEF? 
Q?GFGE?FJ>GH 

;FFDGDGDE?F 
;DEFEFDFG9 
QgEF@GDUEJ
OGFEJCIHHDGGEE 

HIFDHJIJ 
MD@?GEE? 
MDEF?@DED 

HIFDHJIJ 
MD@?GEE? 
MDEF?@DED 

< 

9FDUESJNE=HFE hEEDIDJ;EGGI= 
CEEGEDJJID 
QH@FFGDIEFG 
?EEIUFGDIEFJN@ 

QH@FFGDIEF 
;FFDGDGDE?F 
;DEFEFDFG9QgEF@GD
UEJOGFE 
CIHHDGGEE 

HIFDHJIJJMD@?GEE 
hEFDEGFDSJFEH 
QH@FFGDIEJCPFDD 

HIFDHJIJJMD@?GEE 
hEFDEGFDSJFEH 
QH@FFGDIEJCPFDD 

> 

QJJDEJ>EiF? 

R??D?GFEG 
8DDEFGIDJ: 
ODIEDFH 
CIIDHDEFGIDJFG 
A@EEE?JCIGGEEE 
CEEGEDJJID 
HSBFEGDEEJFEH 
CIHEDEJjDEEi
hG@HDE? 

QH@FFGDIE9 
QgEF@GDUEJ
OGFEJCIHHDGGEE 

HIFDHJIJJMD@?GEE 
CEHLED 

HIFDHJIJJMD@?GEE 
CEHLED 

K 

NDiDJIDI? 
CFGPE=?FJQ?4D OFDGEEDJFG 

IDDDFiF 
9EDDDEEGIEJ: 
h@GFGDJJEJ>>O 

>EEFGFJ 
;FFDGDGDE?F 
;DEFEFDFG9QgEF@GD
UEJOGFE 
CIHHDGGEE 

HIFDHJIJJMD@?GEE 
CEHLED 

HIFDHJIJJMD@?GEE 
CEHLED 

B 

jDFBDFJTDJhUIiI? RHC@EFG 
?E?GD@FGIDJFG 
NIDGPEF?GEDE 

QH@FFGDIE9 
QgEF@GDUEJ HIFDHJIJJMD@?GEE 

CEHLED 
HIFDHJIJJMD@?GEE 
CEHLED 



DEDUED?DGS OGFEJCIHHDGGEE 

8 

CPDD?GDEF 
MEGGIED? 

9EGGEEDF 
CGF??DFFGJCPFDGED 
hFPIIGJOFDi 
hGIAEJk9CCh6 
OhGJODDEFDAFG 

ODDEFDAFGJ9 
QgEF@GDUEJ
OGFEJCIHHDGGEE 

h@AEDDEGEEHEEG N9R 

< 

EISJOEGDFiI? 9CCh6Oh 
;I@EHDEE 
8DDEFGIDJIJ 
IAEDFGDIE? 

8DDEFGIDJIJ 
IAEDFGDIE? N9R 

5 

NFGF?PFJCFLFE 9CCh6Oh 
R??D?GFEG 
ODDEFDAFG 

NIEE N9R 

;7 

CFGPSJFFiGEF? 
9CCh6OhJ8EFE 
IJJRFFHEHDF? ODDEFDAFG N9R 

;; 

8EEF 
CFAEGFEFiD? 9CCh6OhJhAEFDFG 

QUEEG? 
CIIDHDEFGID 

hAEFDFGJQUEEG? 
CIIDHDEFGID N9R 

hFPIIG 
IAEDFGDIE?F 
;DEFEFDFG 
OGFEEDEEF 
CIHAGDFEFEJ 
:J 
RFFI@EGFLDGDGS9 
QgEF@GDUEJ
OGFEJCIHHDGGEE 

?E?GD@FGDIEFG 
AGFEEDEEFJGE?GDEE 
FFFI@EGFLDGDGS 
?AEFDFG 
EH@FFGDIE9 
QgEF@GDUEJ
OGFEJCIHHDGGEE 

MEFFPEDJh@AAIDGF 
C@DDDF@G@H 
OGFEEDEE9 
QgEF@GDUEJOGFE
CIHHDGGEE 

CIHH@EDGS 
I@GDEFFPFJ 
QUEEG?J 
CIIDHDEFGIDFJ 
OFDEEG 
CIIDHDEFGID9 
QgEF@GDUEJ
OGFEJCIHHDGGEE 

;: 

;< 

;> 

;K 

;B 

;8 

;< 

52324
 



;5 

:7 

:; 

:: 

:< 

:> 

:K 

\]]W^_Ua^d`Yi^jadck 

?HEEGDJSJ=PEGPEDJFESJHEHLEDJIJJGPEJF@DDEEGJFAAGDFFEGJEDI@AJPF?JEUEDJFAAGDEHJGIJGPD?JIDJFEIGPEDJFPFDGED 
EEGDGSJGIJIAEEJGPD?JADIAI?EHJ?FPIIGJIDJFEIGPEDJFPFDGEDJ?FPIIGFJEDGPEDJDEJNE=J@IDiJhGFGEJIDJI@G?DHEJIJJNE= 

@IDiJhGFGEDJ?EHDFFGEJGPEJHFGEJIEJ=PDFPJGPEJFAAGDFFGDIEk?GJ=F?9=EDEJ?@LHDGGEHJFEHJGIJ=PDFPJFPFDGEDJEEGDGSG 
LDDEJGSJHE?FDDLEJGPEJI@GFIHEJIJJGPEJFPFDGEDJEEGDGSH?JHEFD?DIEGJFEHJADIUDHEJFJFIEFD?EJHE?FDDAGDIEJIJ 
?DEEDJDFFEGJHIHDJDFFGDIE?JHFHEJDEJGPD?JFAAGDFFGDIEJkDJJFAAGDFFLGEGD 

MPEJJIGGI=DEEJHIFDHJHEHLED?JFAAGDEHJFEHJ=EDEJEDFEGEHJFJFPFDGEDJJIDJGPEJ9EGGEEDFJCGF??DFFGJCPFDGED 
hFPIIGJDEJOFDiJhGIAEFJHDIIiGSEFJNE=J@IDiI 
CPFDGE?JCFAEGFEFiD? 
NDiIGFI?J>EIEFDHI? 
9FDUESJNE=HFE 

MPEJFPFDGEDJ=F?JFAADIUEHJLSJMPEJNE=J@IDiJhGFGEJHIFDHJIJJTEEEEG?JIEJ;ELD@FDSJ<FJ:77KD 
MPEJF@DDEEGJFPFDGEDJFAAGDFFGDIEJk9EGGEEDFJCGF??DFFGJCPFDGEDJhFPIIGJ8SiEDJ9EDEPG?GJ=DGGJLEJFJDEAGDFFGDIEJIJ 
GPEJIDDEDEFGJFPFDGEDJJI@EHEHJDEJ:77KDJ 

42324
 




































	Structure Bookmarks
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	12324 NFHE9OPIEE9QH FDGJRHHDE?? C@DDEEG QHAGISHEEG TEGEUFEG QgAEDDEEFE9hiDGG?FEHJTIGEJIE RAAGDFFEGJjDI@A ODIAI?EHJTIGEJDE hFPIIGJkEDEDF GD@?GEEF EHAGISEEFJEIEEG ODIAI?EH OI?DGDIEJIE HIFDHJkIJJDFEDF MD@?GEEF CIE?GDG@EEGJTEAG ; CPFDGE? CFAEGFEFiD?F Q?4D OFDGEEDJFG 8FUDHIJJF 9@GFPEDJ: CDGDIEFJ>>O >EEFGF QH@FFGDIEF ;FFDGDGDE?F ;DEFEFDFG9QgEF@GDUEJOGFE CIHHDGGEE HIFDHJIJ MD@?GEE? CPFDDHFE HIFDHJIJ MD@?GEE? CPFDDHFE : NDiIGFI? >EIEFDHI? ODE?DHEEGJFG 8FJEIEF? Q?GFGE?FJ>GH ;FFDGDGDE?F ;DEFEFDFG9 QgEF@GDUEJOGFEJCIHH
	Figure
	Figure
	DEDUED?DGS OGFEJCIHHDGGEE 8 CPDD?GDEF MEGGIED? 9EGGEEDF CGF??DFFGJCPFDGED hFPIIGJOFDi hGIAEJk9CCh6 OhGJODDEFDAFG ODDEFDAFGJ9 QgEF@GDUEJOGFEJCIHHDGGEE h@AEDDEGEEHEEG N9R < EISJOEGDFiI? 9CCh6Oh ;I@EHDEE 8DDEFGIDJIJ IAEDFGDIE? 8DDEFGIDJIJ IAEDFGDIE? N9R 5 NFGF?PFJCFLFE 9CCh6Oh R??D?GFEG ODDEFDAFG NIEE N9R ;7 CFGPSJFFiGEF? 9CCh6OhJ8EFE IJJRFFHEHDF? ODDEFDAFG N9R ;; 8EEF CFAEGFEFiD? 9CCh6OhJhAEFDFG QUEEG? CIIDHDEFGID hAEFDFGJQUEEG? CIIDHDEFGID N9R 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure




