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The Council on Linkages
Between Academia and

Public Health Practice  
 
 

 
Core Competencies for Public Health Professionals 

 
Introduction 

 
This document contains three different versions of the recently adopted Core Competencies for Public Health 

Professionals. Click on the name of the document you wish to view under “Table of Contents” below. 
 
 

Table of Contents 
 
Core Competencies for Public Health Professionals without examples imbedded in individual competencies 
 
Core Competencies for Public Health Professionals with examples imbedded in individual competencies 
 
Core Competencies for Public Health Professionals with examples noted as footnotes 
 



The Council on Linkages
Between Academia and

Public Health Practice  

Tier 1, Tier 2 and Tier 3 Core Competencies for Public Health Professionals (ADOPTED May 3, 2010) 

(This version contains Core Competencies with examples imbedded in individual competencies.) 

Introduction 

The Core Competencies for Public Health Professionals (Core Competencies) are a set of skills desirable for the broad practice of public health. 
They reflect the characteristics that staff of public health organizations (collectively) may want to possess as they work to protect and promote 
health in the community. The Core Competencies are designed to serve as a starting point for academic and practice organizations to 
understand, assess, and meet education, training and workforce needs.   

About the Three Tiers – 1, 2 and 3  

Tiers 1, 2 and 3 reflect the Core Competencies that public health professionals at different stages of their career may wish to have. Specifically, 
Tier 1 Core Competencies apply to entry level public health professionals (i.e. individuals that have limited experience working in the public health 
field and are not in management positions); Tier 2 Core Competencies apply to individuals with management and/or supervisory responsibilities; 
and Tier 3 Core Competencies apply to senior managers and/or leaders of public health organizations.  

On May 3, 2010, the Council on Linkages Between Academia and Public Health Practice (a coalition of representatives from 17 national public 
health organizations) unanimously adopted Tier 1 and Tier 3 Core Competencies, as well as minor changes to the Tier 2 Core Competencies. 
Tier 2 Core Competencies were originally adopted in June 2009. However, it was noted that some minor changes to Tier 2 Core Competencies 
were desirable in order to ensure a logical progression of competencies from Tier 1 to Tier 2 to Tier 3. “Guidance definitions” for the Tier 1, Tier 2 
and Tier 3 Core Competencies are listed on page 18 of this document. 

Why the Core Competencies are Important 

Over 50% of state and local health departments and more than 90% of public health academic institutions are using the Core Competencies to 
identify and meet workforce development needs. To learn more about how public health organizations are using the Core Competencies, go to 
http://www.phf.org/programs/council/Pages/Core_PublicHealthCompetencies_Examples_of_use.aspx. 

Please Note  

In the tables below, a grey background is used to denote that the same competency appears in more than one Tier. It should be noted that while 
the same competency may appear in more than one Tier, the way one demonstrates competence may vary from Tier to Tier. 
 
 
 
 

http://www.phf.org/programs/council/Pages/Core_PublicHealthCompetencies_Examples_of_use.aspx
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Analytical/Assessment Skills 

Tier  1i Tier 2 (Mid Tier)ii Tier 3iii 
 

1A1. Identifies the health status of 
populations and their related 
determinants of health and illness 
(e.g. factors contributing to health 
promotion and disease prevention, 
the quality, availability and use of 
health services) 

 

1B1. Assesses the health status of populations 
and their related determinants of health 
and illness (e.g. factors contributing to 
health promotion and disease prevention, 
availability and use of health services)  

 

1C1. Reviews the health status of populations 
and their related determinants of health 
and illness conducted by the organization 
(e.g. factors contributing to health 
promotion and disease prevention, 
availability and use of health services)  

1A2. Describes the characteristics of a 
population-based health problem 
(e.g. equity, social determinants, 
environment) 

1B2. Describes the characteristics of a 
population-based health problem (e.g. 
equity, social determinants, environment)  

 

1C2. Describes the characteristics of a 
population-based health problem (e.g. 
equity, social determinants, environment) 

1A3. Uses variables that measure public 
health conditions 

1B3. Generates variables that measure public 
health conditions  

 

1C3. Evaluates variables that measure public 
health conditions  

1A4. Uses methods and instruments for 
collecting valid and reliable 
quantitative and qualitative data  

 

1B4. Uses methods and instruments for 
collecting valid and reliable quantitative 
and qualitative data  

 

1C4. Critiques methods and instruments for 
collecting valid and reliable quantitative and 
qualitative data  

1A5. Identifies sources of public health 
data and information  

 

1B5. References sources of public health data 
and information  

 

1C5. Expands access to public health data and 
information 

 

1A6. Recognizes the integrity and 
comparability of data 

 

1B6. Examines the integrity and comparability 
of data  

 

1C6. Evaluates the integrity and comparability of 
data 

1A7. Identifies gaps in data sources 
 

1B7. Identifies gaps in data sources  
 

1C7. Rectifies gaps in data sources 
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Analytical/Assessment Skills 

Tier  1  

 

Tier 2  

 

Tier 3  

 
1A8. Adheres to ethical principles in the 

collection, maintenance, use, and 
dissemination of data and information 

 

1B8. Employs ethical principles in the 
collection, maintenance, use, and 
dissemination of data and information  

 

1C8. Ensures the application of ethical principles 
in the collection, maintenance, use, and 
dissemination of data and information  

1A9. Describes the public health 
applications of quantitative and 
qualitative data 

 

1B9. Interprets quantitative and qualitative 
data  

 

1C9. Integrates the findings from quantitative 
and qualitative data into organizational 
operations 

1A10. Collects quantitative and qualitative  
community data (e.g. risks and 
benefits to the community, health and 
resource needs)  

 

1B10.  Makes community-specific inferences 
from quantitative and qualitative data 
(e.g. risks and benefits to the community, 
health and resource needs)  

 

1C10. Determines community specific trends from 
quantitative and qualitative data (e.g. risks 
and benefits to the community, health and 
resource needs) 

1A11. Uses information technology to  
collect, store, and retrieve data  

 

1B11. Uses information technology to collect, 
store, and retrieve data  

 

1C11. Uses information technology to collect, 
store, and retrieve data  

1A12. Describes how data are used to 
address scientific, political, ethical, 
and social public health issues 

 

1B12. Uses data to address scientific, political, 
ethical, and social public health issues  

 

1C12. Incorporates data into the resolution of 
scientific, political, ethical, and social public 
health concerns  

  

 

 

 

1C13. Identifies the resources to meet community 
health needs  
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Policy Development/Program Planning Skills 

Tier  1  
 

Tier 2  
 

Tier 3  
 

2A1. Gathers information relevant to 
specific public health policy issues  

2B1. Analyzes information relevant to specific 
public health policy issues  

 

2C1. Evaluates information relevant to specific 
public health policy issues  

 

2A2. Describes how policy options can 
influence public health programs 

 

2B2. Analyzes policy options for public health 
programs 

 

2C2. Decides policy options for public health 
organization 

 

2A3. Explains the expected outcomes of 
policy options (e.g. health, fiscal, 
administrative, legal, ethical, social, 
political) 

2B3. Determines the feasibility and expected 
outcomes of policy options (e.g. health, 
fiscal, administrative, legal, ethical, social, 
political)  

 

2C3.  Critiques the feasibility and expected 
outcomes of various policy options (e.g. 
health, fiscal, administrative, legal, ethical, 
social, political) 

 
2A4. Gathers information that will inform 

policy decisions (e.g. health, fiscal, 
administrative, legal, ethical, social, 
political) 

2B4. Describes the implications of policy 
options (e.g. health, fiscal, administrative, 
legal, ethical, social, political)  

 

2C4. Critiques selected policy options using data 
and information (e.g. health, fiscal, 
administrative, legal, ethical, social, 
political) 

  2C5. Determines policy for the public health 
organization with guidance from the 
organization’s governing body 

 

 2B5. Uses decision analysis for policy 
development and program planning  

 

2C6. Critiques decision analyses that result in 
policy development and program planning 

 

2A5. Describes the public health laws and 
regulations governing public health 
programs  

2B6. Manages public health programs 
consistent with public health laws and 
regulations 

 

2C7. Ensures public health programs are 
consistent with public health laws and 
regulations 
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Policy Development/Program Planning Skills 

Tier  1  

 

Tier 2  

 

Tier 3  

 

2A6. Participates in program planning 
processes 

2B7. Develops plans to implement policies and 
programs  

 

2C8. Implements plans and programs consistent 
with policies 

 

2A7. Incorporates policies and procedures 
into program plans and structures 

 

2B8. Develops policies for organizational 
plans, structures, and programs  

 

2C9. Ensures the consistency of policy 
integration into organizational plans, 
procedures, structures, and programs  

2A8. Identifies mechanisms to monitor and 
evaluate programs for their 
effectiveness and quality  

2B9. Develops mechanisms to monitor and 
evaluate programs for their effectiveness 
and quality  

 

2C10. Critiques mechanisms to evaluate 
programs for their effectiveness and quality 

 

2A9. Demonstrates the use of public health 
informatics practices and procedures 
(e.g. use of information systems 
infrastructure to improve health 
outcomes)  

 

2B10. Incorporates public health informatics 
practices (e.g. use of data and 
information technology standards across 
the agency where applicable, and use of 
standard software development life cycle 
principles when developing new IT 
applications)  

 

2C11. Oversees public health informatics 
practices and procedures (e.g. use of data 
and information technology standards 
across the agency where applicable, and 
use of standard software development life 
cycle principles when developing new IT 
applications)  

 

2A10. Applies strategies for continuous 
quality improvement 

2B11. Develops strategies for continuous quality 
improvement  

 

2C12. Implements organizational and system-
wide strategies for continuous quality 
improvement  

 

  2C13.  Integrates emerging trends of the fiscal, 
social and political environment into public 
health strategic planning  
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Communication Skills 

Tier  1  

 

Tier 2  

 

Tier 3  

 

3A1. Identifies the health literacy of 
populations served 

 

3B1. Assesses the health literacy of 
populations served  

 

3C1. Ensures that the health literacy of 
populations served is considered 
throughout all communication strategies 

 

3A2. Communicates in writing and orally, 
in person, and through electronic 
means, with linguistic and cultural 
proficiency 

 

3B2. Communicates in writing and orally, in 
person, and through electronic means, 
with linguistic and cultural proficiency  

 

3C2. Communicates in writing and orally, in 
person, and through electronic means, with 
linguistic and cultural proficiency 

 

3A3. Solicits community-based input from 
individuals and organizations  

3B3. Solicits input from individuals and 
organizations  

 

3C3. Ensures that the public health organization 
seeks input from other organizations and 
individuals 

3A4. Conveys public health information 
using a variety of approaches (e.g. 
social networks, media, blogs)  

 

3B4. Uses a variety of approaches to 
disseminate public health information 
(e.g. social networks, media, blogs)  

 

3C4. Ensures a variety of approaches are 
considered and used to disseminate public 
health information (e.g. social networks, 
media, blogs)  

 

3A5. Participates in the development of 
demographic, statistical, 
programmatic and scientific 
presentations 

3B5. Presents demographic, statistical, 
programmatic, and scientific information 
for use by professional and lay audiences 

 

 

 

3C5. Interprets demographic, statistical, 
programmatic, and scientific information for 
use by professional and lay audiences  

 



   

 

Communication Skills 

Tier  1  

 

Tier 2  

 

Tier 3  

 
3A6. Applies communication and group 

dynamic strategies (e.g. principled 
negotiation, conflict resolution, active 
listening, risk communication) in 
interactions with individuals and 
groups  

3B6. Applies communication and group 
dynamic strategies (e.g. principled 
negotiation, conflict resolution, active 
listening, risk communication) in 
interactions with individuals and groups  

 

3C6. Applies communication and group dynamic 
strategies (e.g. principled negotiation, 
conflict resolution, active listening, risk 
communication) in interactions with 
individuals and groups 

 

  3C7. Communicates the role of public health 
within the overall health system ( e.g., 
federal, state, county, local government) 
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Cultural Competency Skills 

Tier  1  
 

Tier 2  
 

Tier 3  
 

4A1. Incorporates strategies for interacting 
with persons from diverse backgrounds 
(e.g.  cultural, socioeconomic, 
educational, racial, gender, age, ethnic, 
sexual orientation, professional, religious 
affiliation, mental and physical 
capabilities)  

  
 

4B1. Incorporates strategies for interacting 
with persons from diverse backgrounds 
(e.g.  cultural, socioeconomic, 
educational, racial, gender, age, ethnic, 
sexual orientation, professional, religious 
affiliation, mental and physical 
capabilities)  

 

4C1. Ensures that there are strategies for 
interacting with persons from diverse 
backgrounds (e.g.  cultural, 
socioeconomic, educational, racial, 
gender, age, ethnic, sexual orientation, 
professional, religious affiliation, mental 
and physical capabilities)  

 

4A2. Recognizes the role of cultural, social, 
and behavioral factors in the 
accessibility, availability, acceptability 
and delivery of public health services 

 

4B2. Considers the role of cultural, social, and 
behavioral factors in the accessibility, 
availability, acceptability and delivery of 
public health services  

 

4C2. Ensures the consideration of the role of 
cultural, social, and behavioral factors in 
the accessibility, availability, acceptability 
and delivery of public health services 

 

4A3. Responds to diverse needs that are the 
result of cultural differences  

 

4B3. Responds to diverse needs that are the 
result of cultural differences  

 

4C3. Responds to diverse needs that are the 
result of cultural differences  

 

4A4. Describes the dynamic forces that 
contribute to cultural diversity  

 

4B4. Explains the dynamic forces that 
contribute to cultural diversity  

 

4C4. Assesses the dynamic forces that 
contribute to cultural diversity  

 

4A5. Describes the need for a diverse public 
health workforce  

 

4B5. Describes the need for a diverse public 
health workforce  

 

4C5. Assesses the need for a diverse public 
health workforce  

 

4A6. Participates in the assessment of the 
cultural competence of the public health 
organization  

 

4B6. Assesses public health programs for 
their cultural competence  

 

4C6. Assesses the public health organization 
for its cultural competence 
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Cultural Competency Skills 

Tier  1  
 

Tier 2  
 

Tier 3  
 

  4C7.    Ensures the public health organization’s   
            cultural competence 
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Community Dimensions of Practice Skills 

Tier  1  
 

Tier 2  
 

Tier 3  
 

5A1. Recognizes community linkages and 
relationships among multiple factors (or 
determinants) affecting health (e.g. The 
Socio-Ecological Model) 

5B1. Assesses community linkages and 
relationships among multiple factors (or 
determinants) affecting health 

 

5C1. Evaluates the community linkages and 
relationships among multiple factors (or 
determinants) affecting health 

5A2. Demonstrates the capacity to work in 
community-based participatory research 
efforts 

 

5B2. Collaborates in community-based 
participatory research efforts  

 

5C2. Encourages community-based 
participatory research efforts within the 
public health organization  

 
5A3. Identifies stakeholders 5B3. Establishes linkages with key 

stakeholders  
 

5C3. Establishes linkages with key 
stakeholders  

 
5A4. Collaborates with community partners to 

promote the health of the population 
 

5B4. Facilitates collaboration and partnerships 
to ensure participation of key 
stakeholders  

 

5C4. Ensures the collaboration and 
partnerships of key stakeholders  
through the development of formal and 
informal agreements (e.g. MOUs, 
contracts, letters of endorsement) 

 
5A5. Maintains partnerships with key 

stakeholders 
5B5. Maintains partnerships with key 

stakeholders  
 

5C5. Maintains partnerships with key 
stakeholders  

 
5A6. Uses group processes to advance 

community involvement  
 

5B6. Uses group processes to advance 
community involvement  

 

5C6. Uses group processes to advance 
community involvement  
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Community Dimensions of Practice Skills 

Tier  1  

 

Tier 2  

 

Tier 3  

 

5A7. Describes the role of governmental and 
non-governmental organizations in the 
delivery of community health services 

 

5B7. Distinguishes the role of governmental 
and non-governmental organizations in 
the delivery of community health services 

 

5C7. Integrates the role of governmental and 
non-governmental organizations in the 
delivery of community health services 

 

 

5A8. Identifies community assets and 
resources 

 

5B8. Negotiates for the use of community 
assets and resources  

 

5C8. Negotiates for the use of community 
assets and resources  through MOUs 
and other formal and informal 
agreements 

 

5A9. Gathers input from the community to 
 inform the development of public health 
 policy and programs 

 
 

5B9. Uses community input when developing 
public health policies and programs  

 

5C9. Ensures community input when  
             developing public health policies and  
             programs 

5A10. Informs the public about  policies, 
programs, and resources  

 

5B10. Promotes public health policies, 
programs, and resources  

 

5C10. Defends public health policies, 
programs, and resources  

 

  5C11.  Evaluates the effectiveness of 
community engagement strategies on 
public health policies, programs, and 
resources 
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Public Health Sciences Skills 

Tier  1   Tier 2  
 

Tier 3  
 

6A1. Describes the scientific foundation of the 
field of public health  

 

6B1. Discusses the scientific foundation of the 
field of public health  

 

6C1. Critiques the scientific foundation of the 
field of public health 

 

6A2. Identifies prominent events in the history 
of the public health profession 

 

6B2. Distinguishes prominent events in the 
history of the public health profession  

 

6C2. Explains lessons to be learned from 
prominent events in the history in 
comparison to the current events of the 
public health profession   

6A3. Relates public health science skills to the 
Core Public Health Functions and Ten 
Essential Services of Public Health    

 

6B3. Relates public health science skills to the 
Core Public Health Functions and Ten 
Essential Services of Public Health  

 

6C3. Incorporates the Core Public Health 
Functions and Ten Essential Services of 
Public Health into the practice of the 
public health sciences 

6A4. Identifies the basic public health 
sciences (including, but not limited to 
biostatistics, epidemiology, 
environmental health sciences, health 
services administration, and social and 
behavioral health sciences) 

 

6B4. Applies the basic public health sciences 
(including, but not limited to biostatistics, 
epidemiology, environmental health 
sciences, health services administration, 
and social and behavioral health 
sciences) to public health policies and 
programs  

 

6C4. Applies the basic public health sciences 

(including, but not limited to biostatistics, 
epidemiology, environmental health 
sciences, health services administration, 
and social and behavioral health 
sciences) to public health policies and 
programs 

 
6A5. Describes the scientific evidence related 

to a public health issue, concern, or, 
intervention  

 

6B5. Conducts a comprehensive review of the 
scientific evidence related to a public 
health issue, concern, or, intervention  

 

6C5. Integrates a review of the scientific 
 evidence related to a public health 
 issue, concern, or, intervention into the 
 practice of public health 

6A6. Retrieves scientific evidence from a 
variety of text and electronic sources 

6B6. Retrieves scientific evidence from a 
variety of text and electronic sources  

 

6C6. Synthesizes scientific evidence from a 
 variety of text and electronic sources 
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Public Health Sciences Skills 

Tier  1   Tier 2  
 

Tier 3  
 

6A7. Discusses the limitations of research 
findings (e.g. limitations of data sources, 
importance of observations and 
interrelationships) 

6B7. Determines the limitations of research 
findings (e.g. limitations of data sources, 
importance of observations and 
interrelationships)  

6C7. Critiques the limitations of research 
findings (e.g. limitations of data  sources, 
importance of observations and 
interrelationships) 

6A8. Describes the laws, regulations, policies 
and procedures for the ethical conduct of 
research (e.g. patient confidentiality, 
human subject processes) 

6B8. Determines the laws, regulations, 
policies and procedures for the ethical 
conduct of research (e.g. patient 
confidentiality, human subject processes) 

 

6C8. Advises on the laws, regulations, 
 policies and procedures for the ethical 
 conduct of research (e.g. patient 
 confidentiality, human subject 
 processes) 

6A9. Partners with other public health 
professionals in building the scientific 
base of public health 

 

6B9. Contributes to building the scientific base 
of public health  

 

6C9. Contributes to building the scientific 
 base of public health  
 

  6C10. Establishes partnerships with academic  
and other organizations to expand the 
public health science base and 
disseminate research findings 
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Financial Planning and Management Skills 

Tier  1  
 

Tier 2  
 

Tier 3  
 

7A1. Describes the local, state, and federal 
public health and health care systems 

7B1. Interprets the interrelationships of local, 
state, and federal public health and 
health care systems for public health 
program management  

 

7C1. Leverages the interrelationships of local, 
state, and federal public health and 
health care systems for public health 
program management  

 
 

7A2. Describes the organizational structures, 
functions, and authorities of local, state, 
and federal public health agencies  

7B2. Interprets the organizational structures, 
functions, and authorities of local, state, 
and federal public health agencies for 
public health program management  

 

7C2. Leverages the organizational structures, 
functions, and authorities of local, state, 
and federal public health agencies for 
public health program management 

7A3. Adheres to the organization’s policies 
and procedures 

7B3. Develops partnerships with agencies 
within the federal, state, and local levels 
of government that have authority over 
public health situations or with specific 
issues, such as emergency events  

7C3. Manages partnerships with agencies 
within the federal, state, and local levels 
of government that have authority over 
public health situations or with specific 
issues, such as emergency events  

 
 

 7B4. Implements the judicial and operational 
procedures of the governing body and/or 
administrative unit that oversees the 
operations of the public health 
organization  

 

7C4. Manages the implementation of  the 
judicial and operational procedures of 
the governing body and/or administrative 
unit that oversees the operations of the 
public health organization 
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Financial Planning and Management Skills 

Tier  1  
 

Tier 2  
 

Tier 3  
 

7A4. Participates in the development of a 
programmatic budget 

 

7B5. Develops a programmatic budget  
 

7C5. Defends a programmatic and 
organizational budget  

 
7A5. Operates programs within current and 
 forecasted budget constraints 
  

7B6. Manages programs within current and 
forecasted budget constraints  

 

7C6. Ensures that programs are managed 
within current and forecasted budget 
constraints 

 
7A6. Identifies strategies for determining 
 budget priorities based on federal, state, 
 and local financial contributions 
 

7B7. Develops strategies for determining 
budget priorities based on federal, state, 
and local financial contributions  

 

7C7. Critiques strategies for determining 
budget priorities  

 
 
 

  7C8. Determines budgetary priorities for the 
organization 

7A7. Reports program performance  
 

7B8. Evaluates program performance  
 

7C9. Evaluates program performance  
 

7A8. Translates evaluation report information 
into program performance improvement 
action steps 

 

7B9. Uses evaluation results to improve 
performance  

 

7C10. Uses evaluation results to improve 
performance  

 

7A9. Contributes to the preparation of 
proposals for funding from external 
sources 

 

7B10. Prepares proposals for funding from 
external sources  

 

7C11. Approves proposals for funding from 
external sources 

 

7A10. Applies basic human relations skills to 
internal collaborations, motivation of 
colleagues, and resolution of conflicts 

 

7B11. Applies basic human relations skills to 
the management of organizations, 
motivation of personnel, and resolution of 
conflicts 

7C12. Applies basic human relations skills to 
the management of organizations, 
motivation of personnel, and resolution 
of conflicts  
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Financial Planning and Management Skills 

Tier  1  
 

Tier 2  
 

Tier 3  
 

7A11. Demonstrates public health informatics 
skills to improve program and business 
operations (e.g. performance 
management and improvement) 

7B12. Applies public health informatics skills to 
improve program and business 
operations (e.g. business process 
analysis, enterprise-wide information 
planning)  

 

7C13. Integrates public health informatics skills 
into program and business operations 
(e.g. business process analysis, 
enterprise-wide information planning)   

7A12. Participates in the development of 
contracts and other agreements for the 
provision of services  

7B13. Negotiates contracts and other 
agreements for the provision of services  

 

7C14. Approves contracts and other 
agreements for the provision of services  

 
7A13. Describes how cost-effectiveness, cost-

benefit, and cost-utility analyses affect 
programmatic prioritization and decision 
making 

7B14. Uses cost-effectiveness, cost-benefit, 
and cost-utility analyses in programmatic 
prioritization and decision making  

 

7C15. Includes the use of cost-effectiveness, 
cost-benefit, and cost-utility analyses in 
programmatic prioritization and decision 
making 

 
  7C16. Incorporates data and information to 

improve organizational processes and 
performance  

 
  7C17. Establishes a performance management 

system 
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Leadership and Systems Thinking Skills 
Tier  1  

 
Tier 2  

 
Tier 3  

8A1. Incorporates ethical standards of practice 
as the basis of all interactions with 
organizations, communities, and 
individuals  
 

8B1. Incorporates ethical standards of practice 
as the basis of all interactions with 
organizations, communities, and 
individuals  
 

8C1. Incorporates ethical standards of 
 practice as the basis of all interactions 
 with organizations, communities, and 
 individuals  

 
8A2. Describes how public health operates 

within a larger system  
 

8B2. Incorporates systems thinking into public 
health practice  
 

8C2. Integrates systems thinking into public 
 health practice  

 
8A3. Participates with stakeholders in 

identifying key public health values and a 
shared public health vision as guiding 
principles for community action 
 

8B3. Participates with stakeholders in 
identifying key values and a shared 
vision as guiding principles for 
community action  
 

8C3. Partners with stakeholders to determine 
 key values and a shared vision as 
 guiding principles for community action 

 

8A4. Identifies internal and external problems 
that may affect the delivery of Essential 
Public Health Services 
 

8B4. Analyzes internal and external problems 
that may affect the delivery of Essential 
Public Health Services  
 

8C4. Resolves internal and external problems 
that may affect the delivery of Essential 
Public Health Services (e.g. through the 
identification of root causes and other QI 
processes) 
 

8A5. Uses individual, team and organizational 
learning opportunities for personal and 
professional development 
 

8B5. Promotes individual, team and 
organizational learning opportunities  
 

8C5. Advocates for individual, team and 
organizational learning opportunities 
within the organization 
 

8A6. Participates in mentoring and peer 
review or coaching opportunities 

 

8B6. Establishes mentoring, peer advising, 
coaching or other personal development 
opportunities for the public health 
workforce  

 

8C6. Promotes mentoring, peer advising, 
coaching or other personal development 
opportunities for the public health 
workforce, including him or herself  
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Leadership and Systems Thinking Skills 
Tier  1  

 
Tier 2  

 
Tier 3  

8A7. Participates in the measuring, reporting 
and continuous improvement of 
organizational performance  

 

8B7. Contributes to the measuring, reporting 
and continuous improvement of 
organizational performance  

 

8C7. Ensures the measuring, reporting and 
continuous improvement of 
organizational performance  

 
8A8. Describes the impact of changes in the 

public health system, and larger social, 
political, economic environment on 
organizational practices 

 

8B8. Modifies organizational practices in 
consideration of changes in the public 
health system, and the larger social, 
political, and economic environment  

 

8C8. Ensures organizational practices are in 
concert with changes in the public health 
system, and the larger social, political, 
and economic environment 

 
  8C9. Ensures the management of 

organizational change  
 

 

 

i Tier 1 Core Competencies apply to public health professionals who carry out the day-to-day tasks of public health organizations and are not in management 
positions.  Responsibilities of these public health professionals may include basic data collection and analysis, fieldwork, program planning, outreach activities, 
programmatic support, and other organizational tasks.  
 
ii Tier 2 (Mid Tier) Core Competencies apply to individuals with program management and/or supervisory responsibilities. Other responsibilities may include: 
program development, program implementation, program evaluation, establishing and maintaining community relations, managing timelines and work plans, 
presenting arguments and recommendations on policy issues etc.  
 
iii Tier 3 Core Competencies apply to individuals at a senior/management level and leaders of public health organizations. In general, an individual who is 
responsible for the major programs or functions of an organization, setting a strategy and vision for the organization, and/or building the organization’s culture 
can be considered to be a Tier 3 public health professional. Tier 3 public health professionals (e.g. health officers, executive directors, CEOs etc.) typically have 
staff that report to them. 

----------- 
For more information about the Core Competencies, please contact Kathleen Amos at kamos@phf.org or 202.218.4418.  

 

 

mailto:kamos@phf.org
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Introduction  

Thank you for completing your PPHR application. Please ensure that your application meets all of the requirements outlined below.  

Application Requirements  

 Executive Summary: Specific items that must be addressed in the Executive Summary are listed in the Guidance on Evidence Elements section, 
which is located at the end of the PPHR Criteria. 

 Criteria Crosswalk: The Criteria Crosswalk are the columns with the headings “Page Number(s)” and “Comments.” The Criteria Crosswalk 
directs PPHR reviewers to the appropriate evidence documents in your application. The Criteria Crosswalk must meet the following 
requirements:  
 Page Number(s) Column: Applicants must include the precise location within their plans and/or supporting documentation that provides 

support for each evidence element. If support for an evidence element appears in multiple locations, include multiple page number 
references. Please site the strongest evidence first.  

 Comments Column:  Applicants may include an explanation for evidence elements items that were not addressed (this may still result in a 
score of “Not Met”) or any explanation that would assist a reviewer in understanding the plans and procedures for that jurisdiction. 
Comments should not include additional information that needs to be in the plan and/or application itself.  

 Evidence:  The application must include the supporting evidence and documentation for all evidence elements (e.g., all-hazards plans, public 
health annexes, emergency response plans, etc.). 

 Hyperlinks: The application must be hyperlinked.  Contact NACCHO for PPHR hyperlink guidance or instructions.  Ensure that all hyperlinks in 
the criteria checklist are functioning and lead to the correct evidence. 

 
PPHR staff appreciates the time and effort you have put toward achieving PPHR national recognition.  

If you have any questions, please feel free to e-mail pphr@naccho.org or ask for PPHR staff at (202) 783-5550. 

mailto:pphr@naccho.org
mailto:pphr@naccho.org
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2012 PPHR Criteria for Local Health Departments (LHDs)  

Goal I: All-Hazards Preparedness Planning: Measure 1 

 

Please follow these guidelines: 

1. If the LHD is not the lead agency for a particular evidence element and/or sub-measure, evidence that addresses how the LHD 
works with the lead agency to ensure that the evidence element and/or sub-measure is adequately addressed must be provided. 
Specific items that must be addressed in this description can be found in the Guidance on Evidence Elements section at the end of 
this document (Application Guidance #1).  

2. If at the time of the PPHR submission deadline, a particular evidence element and/or sub-measure is not met because plans in that 
area are not fully developed, evidence must be provided that explains how the LHD plans to address that evidence element and/or 
sub-measure. Specific items that must be addressed in this description can be found in the Guidance on Evidence Elements section 
at the end of this document (Application Guidance #2). 

 
 

Goal I: All-Hazards Preparedness Planning PPHR  
PPHR Measure #1: Possession and Maintenance of a Written All-Hazards Response Plan 
The LHD has documented its planned response to public health emergencies. To prove it has met this measure, the LHD must submit EITHER a 
written copy of its all-hazards public health emergency response plan OR the public health annex to its jurisdiction’s emergency response plan. 
The plan should address the key elements of the sub-measures listed below.  

A. Table of Contents Page Number(s) Comments  

a1. The table of contents correctly corresponds to the numbered pages of the plan.   

a2. The organization of the plan is consistent with the local/state civil defense or 
emergency management agency’s response plan and compliant with the 
National Incident Management System (NIMS).  

  

B. Introductory Material  Page Number(s) Comments  

b1.  The plan provides an overview or introduction, including a description of the 
purpose of the plan. 
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 b2. The plan describes how public health preparedness is approached in the 
jurisdiction, including a description of the planning process and planning team 
composition. 

  

b3. The plan identifies all neighboring jurisdictions and if applicable, tribal and/or 
international borders and/or military installations within the locality. 

  

b4.  The plan identifies all hospitals, clinics, and community health centers within 
the locality. 

  

b5. The plan lists the locations where copies of the plan are kept.   

b6. The application explains how all staff is informed of the location of the plans.   

C. Plan Update Cycle Page Number(s) Comments  

c1.  The plan bears a date demonstrating that the plan and its annexes have been 
reviewed or revised within one year of PPHR submission. 

  

c2.  The plan details the procedure the LHD will use to update and revise its plan on 
a regular basis.  

  

D. Authority and Acknowledgments Page Number(s) Comments  

d1.  The plan provides a description of the legal and administrative authority under 
which the LHD would respond to an emergency requiring a public health 
response.  

  

d2.  The plan details evidence of joint participation in disaster planning meetings 
and creation of an emergency operations plan (e.g., city-state tribal 
collaboration, city-county collaboration). 

  

E. Situations and Assumptions Page Number(s) Comments  

e1.  The plan identifies indicators that will suggest that an event has occurred that 
could exceed the ordinary capacity of the LHD and possibly, the surge capacity 
of the LHD. 
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e2.  The plan demonstrates performance of a hazard analysis of threats (e.g., 
chemical/nuclear facilities, hurricanes, floods) and unique jurisdictional 
characteristics/vulnerabilities that may affect a public health response to an 
emergency event. 

  

e3.  The plan describes how the LHD is preparing for the vulnerabilities described in 
the results of the hazard analysis. 

  

F. Activation Circumstances and Event Sequence Following Activation Page Number(s) Comments  

f1.  The plan includes standard operating procedures that may include decision 
matrices, flow charts, or decision trees that describe an all-hazards response.  

  

f2.  The plan includes a flow diagram or narrative that describes the triggers for 
deploying specific response activities and procedures to detail outbreak and 
exposure investigations. 

  

G. Concept of Operations Page Number(s) Comments  

g1.  The plan describes the responsibilities of the local emergency response agency 
or team(s) that will respond to a public health emergency. 

  

g2.  The plan contains a bulleted list, table, or matrix that clearly identifies both the 
primary and secondary support roles for local, state, and federal partner 
agencies, in areas including:  

 Command and control;  

 Detection; 

 Investigation;  

 Communication;  

 Containment and prevention; and  

 Recovery.   

  

g3.  The application contains evidence that the LHD has adopted NIMS through 
executive order, proclamation, resolution, or legislation as the agency’s all-
hazards, incident response system. 
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g4. The application contains evidence that the LHD has completed a baseline 
assessment of NIMS implementation requirements. 

  

g5.  The application contains evidence that the departmental operations center or 

emergency operations center uses the Incident Command System (ICS), as 
called for by NIMS, to perform core functions such as coordination, 
communications, resource dispatch, and information collection, analysis, and 
dissemination. 

  

g6. The plan contains a table or diagram that illustrates the LHD’s command and 
control structure (ICS/Unified Command Structure/Multi-agency Coordination 
System) for coordination of emergency response. 

  

g7. The command and control structure addresses the following five items: 

 Staff roles, responsibilities, and concept of operations for ESF 8. 

 Description of response actions that will occur. 

 Description of when the response actions will occur. 

 Description of under whose authority the actions will occur. 

 Description of how response actions will be documented. 

  

H. Functional Staff Roles Page Number(s) Comments  

h1.  The plan contains a list, table, or other format detailing the necessary roles to 
be filled during a response operation to any hazard. 

  

h2.  The plan contains a roster of the primary, secondary, and tertiary staff or 
community resources to cover the command and general leadership roles 
during a response operation based on NIMS. 

  

h3.  The plan contains copies of Job Aids or Job Action Sheets detailing specific 
functions of each role indicated as necessary in measure 1.H.h1. 

  

h4.  The plan explains how the LHD, during an emergency operation, will assimilate 
personnel (staff/volunteers). 

  

 

I. Vulnerable Population Access and Demographics Page Number(s) Comments  
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i1. The plan identifies vulnerable populations within the jurisdiction, using the 
definition of vulnerable populations found in the PPHR glossary. 

  

i2. The plan describes systems in place and LHD role in providing services to 
vulnerable populations (including special needs sheltering) as identified by the 
LHD in measure 1, I. i1, in emergency situations.  

  

NOTE: Sub-measures J–V are cross-cutting with the LHD’s concept of operations. 

Therefore, sub-measures J–V, all labeled in BLUE, must also address the following five items:  

 Staff roles and responsibilities as related to Emergency Support Function (ESF) 8: Health and Medical Services. 

 Description of response actions that will occur. 

 Description of when the response actions will occur. 

 Description of under whose authority the actions will occur. 

 Description of how response actions will be documented. 

 

Information should be specific to each sub-measure, but can also reference evidence submitted for the concept of operations. 

J. Communication Plan Page Number(s) Comments  

j1. Agency Communication Plan 

j1i. The plan details the party(ies) responsible for notification, alerts, and 
mobilization. 

  

j1ii. The plan describes whom to notify during an incident and at what level 
(e.g., alert, standby, report). 

  

j1iii. The plan describes the method by which notification will take place.   

j1iv. The plan contains pertinent staff contact information (e.g., EOC, phone, 
cell, fax). 

  

j1v. The plan describes the process for determining where staff must report.   
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j1vi. The plan describes how quickly staff will be notified of an incident and 
how long the staff will have to report to the designated locations.  

  

j1vii. The application contains evidence that the agency has a redundant 
communication plan that demonstrates the ability to stand-up three-
deep communications systems to link public health, healthcare, 
emergency management, and law enforcement within 12 hours. 

  

j2. Crises and Emergency Risk Communication Plan 

j2i. The plan describes the process and procedures used to develop accurate, 
timely messages to communicate necessary information to the public, 
including vulnerable populations, during an emergency. 

  

j2ii. The plan describes the process and procedures used to receive approval 
of messages to communicate necessary information to the public during 
an emergency. 

  

j2iii. The plan describes the process and procedures used to disseminate 
messages to communicate necessary information to the public, including 
vulnerable populations, during an emergency. 

  

j2iv. The plan includes a media contact list that is accompanied by a 
procedure for keeping the list current and accurate. 

  

j2v. The plan describes the process and procedures necessary to coordinate 
the communication process among partners during an emergency and/or 
the plan includes a message map. 

  

j2vi. The plan details the communication process for mass patient care and 
the role of the LHD in that communication process.  

  

j2vii. The plan details the communication process for directing and controlling 
public information releases about individuals under isolation or 
quarantine. 

  

j2viii. The application contains samples of two or more types of public alerts 
(e.g., media alerts, pre-approved press releases, and coordinated 
messages) including information about who the information was 
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provided to, the date the information was provided, and for what 
purpose the information was provided. 

j2ix. The plan describes the process for partner notification, including at a 
minimum the following: 

 Who will notify partners? 

 How will partners be notified? 

 How will notification be confirmed? 

 What procedures are in place to assure that communication will work 
properly during an emergency (e.g., regular updating of contact lists, 
regular drills, etc.)? 

  

j3. Health Alert Network (HAN)/ Public Health Information Network (PHIN) 

j3i.  The plan describes the process of sending, receiving, confirming 
receipt/acknowledging messages to/from multiple users, and interacting 
with HAN or PHIN. 

  

j3ii. The plan includes a template for health alert messages or the application 
includes at least one sample health alert message that may be shared 
with entities outside your jurisdiction.  

  

j4.  The agency communication plan addresses the five items listed as cross-cutting 
with the concept of operations.  

  

K. Epidemiology Page Number(s) Comments  

k1. Surveillance  

k1i. The plan contains the protocol(s) for hazard-specific collection of health 
data for active surveillance and regular passive surveillance of 
communicable disease and incidents involving technological hazards 
(chemical or radiological). 

  

k1ii. The plan provides evidence that an early incident detection system is in 
place (e.g., the use and monitoring of regular surveillance data) for 
communicable diseases and chemical or radiological agents. 
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k1iii. The application includes a list of providers and public health system 
partners who are surveillance sites reporting to the surveillance system. 

  

k2.  Epidemiological Investigation Tasks  

k2i.  The plan calls for the comparison of cases to the baseline and 
confirmation of diagnosis. 

  

k2ii. The plan describes how the agency conducts contact tracing, including 
when it exceeds normal agency capacity. 

  

k2iii. The plan calls for the development of a description of cases through 
interviews, medical record review, and other mechanisms (person, 
place, and time). 

  

k2iv. The plan calls for the generation of possible associations of transmission, 
exposure, and source. 

  

k2v. The plan calls for identifying the population at risk.   

k2vi.  The plan describes the system of tracking and monitoring known 
cases/exposed persons through disposition to enable short- and long-
term follow-up. 

  

k2vii. The plan describes the methods that would be used to evaluate 
therapeutic outcome(s). 

  

k2viii. The plan describes the process for reporting notifiable conditions, 
including any on-call system(s), policies, and procedures to take reports 
of notifiable conditions 24/7/365. 

  

k2ix. The plan describes outbreak and exposure investigation tasks for staff  

          and/or volunteers that would be called upon in an LHD emergency  

          response. 

  

k3.  Epidemiological Data 

k3i. The plan describes how epidemiological data is shared.   
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k4.  Data Management 

k4i. The application provides evidence of a system and protocol for managing 
epidemiological investigation data.  

  

k5. The plan calls for coordination with environmental investigation as required.   

k6.  The epidemiology plan addresses the five items listed as cross-cutting with the 
concept of operations. 

  

L. Laboratory Data and Sample Testing Page Number(s) Comments  

l1.  Access to Labs (e.g., local, regional, state) 

l1i. The plan describes current packaging and shipping regulations on 
transporting infectious and potentially hazardous substances to labs that 
can test for biological/chemical/radiological agents. 

  

l1ii. The application demonstrates the capability to transport 
specimens/samples to a confirmatory reference lab 24/ 7/365. 

  

l1iii. The plan details the process of contacting the proper lab to notify them 
of what specimens to expect and any special directions. 

  

l1iv. The plan includes a list of laboratory contacts.    

l2.  The application provides evidence of the database and protocol for 
management/flow of laboratory data and sample testing information.  

  

l3. The plan describes the system in place for sharing laboratory information with 
public health officials and other partners in neighboring jurisdictions to 
facilitate the rapid formulation of an appropriate response (e.g., electronic 
system).  

  

l4.  The plan describes a process or policy related to evidence management.   
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l5. The plan describes local and state laboratory capacity, including a list of 
pathogens that can be identified at each level. 

  

l6.  The laboratory data and sample testing plan addresses the five items listed as 
cross-cutting with the concept of operations. 

  

M. Mass Prophylaxis and Immunization Page Number(s) Comments  

m1. The plan describes the procedures for implementing mass prophylaxis and 
immunization in the jurisdiction. 

   

m2. The plan describes the system in place for managing and tracking personnel 
and material resources.  

  

m3. The plan describes the process or system the LHD uses to monitor for adverse 
reactions to public health interventions (also known as post-event tracking).  

  

m4. The plan includes a point of dispensing (POD) patient flow chart and a 
description of each station. 

  

m5. The plan specifies the number of volunteers or supplemental staff necessary 
to support the delivery of mass prophylaxis to the local population within 48 
hours. 

  

m6. The plan includes a functional definition of essential personnel (e.g., 
emergency responders, personnel necessary for receiving, distributing and 
dispensing medical countermeasures, medical and public health personnel 
who will treat the sick), who, if indicated by the incident, will receive 
prophylaxis prior to the general population.   

  

m7. The plan includes provisions for serving individuals for whom the frontline 
medical countermeasure is contraindicated. 

  

m8. Strategic National Stockpile (SNS) Plan 
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m8i. The plan describes its integration into the state SNS plan.   

m8ii. The plan includes clear delineation of LHD responsibilities, including 
security for receiving, distributing, and dispensing SNS assets. 

  

m8iii. The plan describes standard operating procedures to locate, procure, 
and coordinate local supplies of medical countermeasures. 

  

m8iv. The application includes documentation of legal authority and/or 
memorandums of understanding with outside entities to suspend normal 
operations to complete mass prophylaxis. 

  

m8v. The plan addresses local medical inventories using the following four 
considerations: 

 The threats from which people must be protected; 

 Prophylactic medicines and supplies available for dealing with those 
threats; 

 Quantities of the medicines and other needed items available in local 
inventories; and 

 Location of the local inventory. 

  

m8vi. The plan includes a description of a system for maintaining and tracking 
vaccination or prophylaxis status of public health responders. 

  

m9.  The agency communication plan addresses the five items listed as cross-
cutting with the concept of operations. 

  

N. Mass Patient Care  Page Number(s) Comments  

n1. The Mass Patient Care Plan provides a detailed description of any LHD role in 
mass patient care from the field to the medical treatment center. 

  

n1i. The plan describes how mass patient care will be established.   
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n1ii. The plan describes where mass patient care will be conducted.   

n1iii. The plan describes who will have access to care.    

n1iv. The plan describes how mass patient care will be maintained.    

n2.  The plan provides documentation detailing the casualty transportation process 
for mass patient care from the field to the medical treatment center. 

  

n3.  The plan describes plans, policies, and procedures to coordinate delivery of 
mass patient care services to shelters. 

  

n4.  The mass patient care plan addresses the five items listed as cross-cutting with 
the concept of operations. 

  

O. Mass Fatality Management Plan Page Number(s) Comments  

o1.  The plan provides a detailed description of any LHD role in managing mass 
fatalities in the local jurisdiction.  

  

o2.  The mass fatality management plan addresses the five items listed as cross-
cutting with the concept of operations. 

  

P. Environmental Health Response Page Number(s) Comments  

p1. Environmental Surety Planning 

p1i. The plan addresses the management of environmental hazards to public 
health and the environment, including contaminated media, epizootic 
disease, and environmental health infrastructure failure.  

  

p2. The plan describes the process for determining corrective actions, reporting 
findings, and establishing responsibilities for emergency actions in the 
following areas: 

  

p2i. Foodborne and waterborne outbreak surveillance, investigation, and 
control. 

  



  Project Public Health Ready 2012 Criteria    
       15 

       p2ii. Vector surveillance for vector borne disease control.    

       p2iii. Food safety.   

       p2iv. Drinking water supply and safety.   

       p2v. Sanitation.   

       p2vi. Mass care and evaluation of shelter facilities.   

       p2vii. Waste water.   

       p2viii. Solid waste management.   

       p2ix. Hazardous waste management.   

       p2x. Air quality.   

       p2xi. Radiation exposure response, including population monitoring.   

       p2xii. Chemical or toxic release control and clean-up.   

n4.  The environmental health response plan addresses the five items listed as 
cross-cutting with the concept of operations. 

  

Q. Disaster Behavioral Health: Public Health Emergency Response Personnel  Page Number(s) Comments  

q1. The plan describes the LHD process to prepare response personnel, including 
agency personnel, for the behavioral health implications of public health 
emergencies. 

  

q2.  The disaster behavioral health plan for public health emergency response 
personnel addresses the five items listed as cross-cutting with the concept of 
operations. 

  

R. Disaster Behavioral Health: Population-Wide Plan Page Number(s) Comments  
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r1.  The plan describes who in your community is responsible for addressing and 
responding to the behavioral health issues of the community.  

   

r2.  The plan describes the partnerships the LHD has established and the local 
resources the LHD has cultivated to respond to population-wide mental 
health needs. 

  

r3.  The population-wide disaster behavioral health plan addresses the five items 
listed as cross-cutting with the concept of operations. 

  

S. Quarantine, Isolation, and Social Distancing Plan Page Number(s) Comments  

s1. The plan addresses the processes for implementing quarantine, isolation, and 
social distancing.  

  

s2. The plan identifies the legal authority to isolate, quarantine and as 
appropriate, institute social distancing for the following:  

  

 s2i. Individuals   

 s2ii. Groups   

 s2iii. Facilities   

 s2iv. Animals   

s3. The plan addresses coordination of public health and medical services among 
those under isolation or quarantine or social distancing restrictions. 

  

s4. The plan describes any stress management strategies, programs, and crisis 
response for those under isolation or quarantine or social distancing 
restrictions.  

  

s5.  The quarantine, isolation, and social distancing plan addresses the five items 
listed as cross-cutting with the concept of operations. 

  

T. Continuity of Operations Plan (COOP) Page Number(s) Comments  

t1. The plan identifies the health department functions that must be continued 
despite a natural disaster or deliberately-caused emergency. 
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t2. The plan identifies the staff member who will implement the COOP (must be 
three-deep). 

  

t3. The plan identifies an alternate location for key health department staff to 
report, if necessary. 

  

t4.  The COOP plan addresses the five items listed as cross-cutting with the concept 
of operations. 

  

U. Public Health Surge Capacity and Volunteer Management Page Number(s) Comments  

u1. The plan describes expected capability/capacity of local, state, federal, and 
private resources to respond to an emergency.  

  

u2. The plan provides a description of the regular availability and surge capacity of 
the following, in relation to the scope and duration for anticipated events: 

 LHD personnel; 

 Treatment facilities; 

 Laboratories; 

 Redundant communications; 

 Pharmacologic supplies; and 

 Security. 

  

u3. Volunteer Management 

u3i. The plan describes the process for volunteer recruitment and retention, 
(e.g., community Medical Reserve Corps units). 

  

u3ii. The plan includes the partners that the LHD works with for recruitment.   

u3iii. The plan describes how volunteers are notified.    

u3iv. The plan describes how volunteers are used in an emergency.   

u3v. The plan describes how volunteers are credentialed.    
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u3vii. The plan describes the LHD’s involvement in the state’s Emergency 
System for Advance Registration of Volunteer Health Professionals (ESAR-
VHP) implementation.  

  

u4.  The public health surge capacity and volunteer management plan addresses 
the five items listed as cross-cutting with the concept of operations. 

  

V. Mutual Aid and External Resources Page Number(s) Comments  

v1. The application describes the process by which the LHD develops intrastate and 
interagency mutual aid agreements with neighboring jurisdictions, including 
military installations, private sector, and non-governmental organizations.  

  

v2. The plan includes a table, chart, or other format that lists mutual aid 
agreements and their status (including primary, secondary, and tertiary inter-
jurisdictional state agreements). 

  

v3. The plan specifies how the LHD will determine when to ask for higher order 
support based on models and/or past experience. 

  

v4. The plan specifies when and how partner resources would be requested.    

v5.  The mutual aid and resource management plan addresses the five items listed 
as cross-cutting with the concept of operations. 

  

W. Recovery Page Number(s) Comments  

w1. The plan provides information on transitioning from response to short- and 
long-term recovery. 
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Goal II: Workforce Capacity Development: Measures 2–3 

Please follow these guidelines: 

1. If the LHD is not the lead agency for a particular evidence element and/or sub-measure, evidence that addresses how the LHD works 
with the lead agency to ensure that the evidence element and/or sub-measure is adequately addressed must be provided. Specific 
items that must be addressed in this description can be found in the Guidance on Evidence Elements section at the end of this 
document (Application Guidance #1).  

2. If at the time of the PPHR submission deadline, a particular evidence element and/or sub-measure is not met because plans in that 
area are not fully developed, evidence must be provided that explains how the LHD plans to address that evidence element and/or 
sub-measure. Specific items that must be addressed in this description can be found in the Guidance on Evidence Elements section at 
the end of this document (Application Guidance #2). 

 

Goal II: Workforce Capacity Development  
In workforce capacity development, the agency develops its workforce to meet the needs of a population prior to, during, and after any event or 
disaster. This development is accomplished by providing employees with the training, resources, and processes necessary to increase the skills, 
abilities, and knowledge necessary to respond to any event or disaster. These training activities, when completed by individual staff, increase 
organizational capacity. 
 
To demonstrate evidence for this goal, an organizational process must be in place to assess, implement, and evaluate workforce competency 
consistent with the agency’s all-hazards response plan. These processes must be consistent with nationally recognized emergency preparedness 
competencies such as the “Bioterrorism and Emergency Readiness Competencies for All Public Health Workers”1 from Columbia University, 
MRC-TRAIN2, or those recently released through the Public Health Preparedness & Response Core Competency Development Project.3 This 
process requires an agency-wide public health competency assessment and training to increase staff competency (skill, ability, and knowledge) 
and to rectify any other gaps identified by the assessment. 

                                                      
1 These nine competencies are found in the Bioterrorism and Emergency Readiness Competencies developed by Columbia University. (http://www.nursing.columbia.edu/chp/pdfArchive/btcomps.pdf)   
2 See https://www.mrc.train.org/desktopshell.aspx for more information. 
3 See http://www.asph.org/document.cfm?page=1081 for more information 

http://www.nursing.columbia.edu/chp/pdfArchive/btcomps.pdf
https://www.mrc.train.org/desktopshell.aspx
http://www.asph.org/document.cfm?page=1081
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PPHR Measure #2: Conduct of Regular Training Needs Assessments 
Agencies must conduct a training needs assessment of staff consistent with the agency’s all-hazards response plan and a set of nationally 
recognized emergency preparedness competencies. In most agencies, the assessment may be conducted in advance of starting the PPHR 
application process to allow enough time to implement workforce development activities. To demonstrate evidence for this measure, the 
following sub-measures (A-C) must be provided in a report format. 

A. Date of Training Needs Assessment Page Number(s) Comments  

a1. The PPHR application shows that a training needs assessment was completed no 
earlier than 36 months prior to the application submission date. 

  

B. Assessment Process Report Page Number(s) Comments  

b1. The report includes a description of the assessment methodology.   

b2. The report notes how frequently re-assessments will occur.   

b3. The report includes details of the assessment tool(s), if applicable.   

b4. The report lists individuals involved in the design of the assessment process.   

b5. The report notes the total number and percentage of staff assessed, as well as a 
description of the audience and why they were selected. 

  

C. Results and Implications Report Page Number(s) Comments  

c1.  The report describes priority areas based on the assessment.    

c2.  The report describes how results will be or are being used to inform the 
workforce development plan. 

  

c3.  The report describes how results will be or are being used to inform the exercise 
plan. 
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PPHR Measure #3: Completion and Maintenance of a Workforce Development Plan and Staff Competencies 
The LHD establishes a list of priority staff who need training and priority training topics, based on the results of the training needs assessment and 
past corrective actions. When the LHD has not had time to train all priority staff in the appropriate priority areas and obtain evidence that staff 
have demonstrated competence in these areas, the LHD’s workforce development plan must describe the process (e.g., prioritization of 
competencies, description of how the competencies were chosen, party responsible for ensuring that training will occur) and timeline the LHD 
will follow to achieve progress toward full workforce competence. Methods used to address this measure may include a wide range of 
educational techniques, such as participation in classroom trainings or direct observation by an evaluator during hands-on exercises. 

 
The LHD must also demonstrate the organizational capability to maintain and enhance competence in the workforce. This section measures the 
organization’s ability to address workforce capacity on an ongoing basis.  
 
The LHD must submit a workforce development plan to provide the evidence for the sub-measures described below. Additional documentation to 
support information requested in the sub-measures should also be submitted.  

A. Training Topics Page Number(s) Comments  

a1. The workforce development plan identifies agency priority training topics 
based on results from the training needs assessment. 

  

a2. The workforce development plan includes the following training topics:   

 a2i. NIMS training for the public health workforce.   

 a2ii. ICS training for the public health workforce.   

        a2iii. Training in the principles of risk communication for key spokespersons 
for the LHD.  

  

B. Training Objectives Page Number(s) Comments  

b1. The workforce development plan provides the objectives of the trainings OR 
describes the competencies that the workforce development plan addresses. 

  

C. Training Delivery Page Number(s) Comments  

c1. The workforce development plan describes the type of trainings to be 
provided.  
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c2. The workforce development plan describes the training participants.  

       NOTE: If all staff are not trained by the application deadline, a timeline of the 
planned training process for the remainder of the priority staff must be 
provided. 

  

c3. The workforce development plan notes the agency(ies) or individuals(s) that 
will deliver the trainings.  

  

c4. The application provides justification for each chosen training activity.   

D. Workforce Development Plan Page Number(s) Comments  

d1. The plan describes how competency-based education in emergency 
preparedness will be maintained. 

  

d2. The workforce development plan describes how it will be kept up-to date, 
providing at a minimum: 

 Who will update the workforce development plan; 

 How updates will be conducted;  

 When updates will take place; and 

 How new employees will be trained, assessed, and incorporated into 
the workforce development plan. 

  

d3. The workforce development plan describes how progress will be tracked for 
each of the identified training topics referred to in sub-measure A. 

  

d4. The application must provide evidence of linkage to each of the appropriate 
Training Objectives noted in measure #3, b1. The application describes the 
link between the workforce evaluation, identified gaps, and the process for 
improving and sustaining levels of competence. 

  

E. Management of Agency Workforce Capability Page Number(s) Comments  

e1. The application includes a report or table that describes the method used 
to demonstrate agency workforce capability. 

  

e2. The application describes how the LHD routinely evaluates agency 
workforce capability. 
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e3. The application provides two examples of activities (and curricula) and/or 
exercises wherein staff had the opportunity to demonstrate specific 
competencies noted in the workforce development plan. 

  

F. Just-in-time Training  Page Number(s) Comments  

f1. Just-in-time training implementation.    

f1i.  The plan includes a narrative describing how just-in-time training is 
implemented. 

  

f1ii.  The plan details who will provide the just-in-time training and the 
intended audience to receive it. 

  

f1iii.  The plan details how the just-in-time training is updated.   

f2. The workforce development plan includes training materials for the following 
just-in-time training topics: 

  

f2i.  Epidemiological investigation tasks reflecting the agency’s all-hazards 
plan. 

  

f2ii.  Mass prophylaxis reflecting the agency’s all-hazards plan.   

f2iii.  NIMS reflecting the agency’s all-hazards plan.   

f2iv.  Communication processes reflecting the agency’s all-hazards plan.   

f2v.  Isolation and quarantine reflecting the agency’s all-hazards plan.   
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Goal III: Quality Improvement through Exercises and Real Events: Measures 4–5 

Please follow these guidelines: 

1. If the LHD is not the lead agency for a particular evidence element and/or sub-measure, evidence that addresses how the LHD works 
with the lead agency to ensure that the evidence element and/or sub-measure is adequately addressed must be provided. Specific 
items that must be addressed in this description can be found in the Guidance on Evidence Elements section at the end of this 
document (Application Guidance #1).  

2. If at the time of the PPHR submission deadline, a particular evidence element and/or sub-measure is not met because plans in that 
area are not fully developed, evidence must be provided that explains how the LHD plans to address that evidence element and/or 
sub-measure. Specific items that must be addressed in this description can be found in the Guidance on Evidence Elements section at 
the end of this document (Application Guidance #2). 
 

Goal III: Quality Improvement through Exercises and Responses and a Comprehensive Exercise Plan 
To ensure an LHD follows a Continuous Quality Improvement (CQI) process, evidence must be provided of linkages between its planning, training, 
and demonstration of readiness through exercise or responses. In order to meet Goal III, LHDs must show a process in place within the agency that 
documents exercises/responses in a clear and timely manner; completes an improvement plan for revising the all-hazards response plan and 
workforce development plan based on the lessons learned and gaps identified during the exercise/response; and develops future exercises based 
on lessons learned that will test the corrections made while implementing the improvement plan. Goal III demonstrates the use of NIMS and 
Homeland Security Exercise and Evaluation Program (HSEEP) concepts and principles. 
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PPHR Measure #4: Learning and Improving through Exercises or Responses 
The LHD must provide documentation of its participation in at least one exercise or incident response within the 24 months prior to the PPHR 
application submission date. Submit documentation of a response to ONE of the following items: 
 
 Sub-measure A: Functional or full-scale exercise (the LHD must scale functional exercises, including number of staff involved in the exercise, to 

fit the size of the department). 
 Sub-measure B: An emergency incident for which the agency has activated its response plan. Appropriate events for PPHR submission are 

comprehensive and have a definitive start and end date or time. Long-term events, such as pandemics, can be broken into meaningful sections 
that are time-bound, such as the first or second wave of a pandemic. All incidents used as documentation for PPHR must span more than one 
operational period and result in the development of an IAP. 

 
Reminder: Based on your LHD’s activities, include documentation for EITHER an exercise OR a response. You do not need to submit both.  
Documentation (i.e., After Action Report, Improvement Plan) must address the agency’s improvements and the agency’s plans. 

 

A. Multi-agency After Action Report /Improvement Plan (exercises)  
An exercise that will meet this measure must result in the production and approval of an after-action report/improvement plan (AAR/IP). AAR/IPs 
submitted to PPHR must include all of the elements in the following sub-measure (A1-A7). 

A1. Date of AAR/IP Page Number(s) Comments  

a1i. The final AAR/IP includes recommendations and corrective 
actions derived from discussion at the exercise evaluation 
conference that took place no later than 60 days after 
completion of the exercise. 

  

A2. Exercise Executive Summary Page Number(s) Comments  

a2i. The AAR/IP describes why the exercise was conducted (e.g., part 
of the previous exercise plan or the training needs assessment 
results) and what part(s) of the LHD’s plan was (were) exercised. 

  

a2ii. The AAR/IP lists the exercise objectives in a format consistent 
with the HSEEP guidelines and states whether the objectives 
were met during the exercise.  

  

a2iii. The AAR/IP lists notable strengths learned from the exercise.   
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a2iv. The AAR/IP lists the key areas that require further development. 
 
 

 

a2v. The AAR/IP lists any high level observations that cut across 
multiple capabilities. 

  

A3. Exercise Overview Page Number(s) Comments  

a3i.  The exercise overview contains the following information: 

 The AAR/IP lists the exercise name. 

 The AAR/IP lists the type of exercise. 

 The AAR/IP lists the date(s) of the exercise (start to end). 

  The AAR/IP lists the duration of the exercise. 

 The AAR/IP lists the location of the exercise. 

 The AAR/IP lists the sponsor of the exercise. 

 The AAR/IP lists the funding recipient. 

 The AAR/IP lists the names of the members of the exercise 
planning team. 

  

a3ii.  The AAR/IP lists the mission addressed in the exercise.   

a3iii.  The AAR/IP lists the capabilities addressed in the exercise.   

a3iv.  The AAR/IP lists the scenario used in the exercise.   

a3v.  The AAR/IP lists the agencies that participated in the exercise.   

a3vi.  The AAR/IP lists the number of each type of participant, as 
appropriate for the exercise: 

 Players; 

 Victim role players; 

 Controllers; 
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 Evaluators; 

 Observers; and 

 Facilitators. 

A4.   Analysis of Capabilities Page Number(s) Comments  

a4i. The AAR/IP contains an analysis of capabilities containing all of 
the capabilities tested in the exercise. Each observation must 
be identified as either a strength or an area for improvement 
according to the following definitions: 

Strength: A strength is an observed action, behavior, 
procedure, and/or practice that is worthy of special notice and 
recognition. 

Area for Improvement: Areas for improvement include areas in 
which the evaluator observed that a necessary procedure was 
not performed or that an activity was performed but with 
notable problems. The documentation must include, at a 
minimum, the following: 

 Activity;  

 Observation; 

 Reference(s); 

 Analysis; and 

 Recommendations describing what can be done to correct 
or resolve issues (change plans, training, equipment, 
personnel resources, etc.). 

  

A5. Conclusion Page Number(s) Comments  

a5i. The AAR/IP contains a summary of remarks on the exercise, 
including strengths, weaknesses, lessons learned, and areas for 
improvement. 

  

A6. Improvement Plan  Page Number(s) Comments  

a6i. The application provides a listing and timetable of corrective   
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actions, including any necessary revisions, to the LHD all-hazards 
response plan based on gaps identified during the exercise. 

a6ii. The application provides a listing and timetable of corrective 
actions, including any necessary revisions, to the workforce 
development plan based on gaps identified during the exercise. 

  

a6iii. The application provides a listing and timetable of corrective 
actions, including any necessary revisions, to the exercise plan 
and schedule, based on gaps identified during the exercise. 

  

B. Incident Response Documentation (Real Incident)  

A response to an incident that will meet this measure must result in the production and approval of an incident action plan (IAP) (e.g., the incident 
must last more than one operational period.) If more than one IAP is produced and approved, all IAPs for the event must be submitted.  
 
Documentation submitted to PPHR must include all of the elements in the following sub-measures (B1-B3). 
 
Reminder: Based on your LHD’s activities, if you include documentation of a response, you do NOT need to submit an AAR/IP for an exercise. 

B1.  All IAPs from the real incident that lasts more than one operational 
period. 

Page Number(s) Comments  

b1i.  The IAP lists the:  

 Date(s) of the incident; 

 Name of the incident; 

 Operational period; and  

 Objectives for incident response. 

  

b1ii. The IAP includes a list of LHD participants and partner 
organizations. 

  

b1iii. The IAP includes any safety messages delivered during the 
incident response. 

  

b1iv. The IAP documents who prepared the IAP.   
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B2.    AAR Page Number(s) Comments  

b2i. The final AAR includes recommendations and corrective actions 
derived from discussion at an evaluation conference that took 
place no later than 120 days after completion of the response. 

  

b2ii. The AAR contains an executive summary that provides an 
overview of the incident. 

  

b2iii. The AAR lists the response objectives and whether they were 
met during the incident.  

  

b2iv. The AAR lists notable strengths learned from the response.   

b2v. The AAR lists the key areas that require further development. 
 
 

 

b2vi. The AAR lists any high level observations that cut across multiple 
capabilities. 

  

b2vii.  The incident overview contains the following information: 

 The AAR lists the incident name. 

 The AAR lists the date(s) of the incident (start to end). 

  The AAR lists the duration of the incident. 

 The AAR lists the location of the incident. 

  

b2viii.  The AAR lists the agencies that participated in the incident 
response. 

  

b2ix. The AAR contains a summary of remarks on the incident, 
including strengths, weaknesses, lessons learned, and areas for 
improvement. 

  

B3.    Improvement Plan Page Number(s) Comments  

b3i. The application provides a listing and timetable of corrective 
actions, including any necessary revisions, to the LHD all-hazards 
response plan based on gaps identified during the incident 
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response. 

b3ii. The application provides a listing and timetable of corrective 
actions, including any necessary revisions, to the workforce 
development plan based on gaps identified during the incident 
response. 

  

b3iii. The application provides a listing and timetable of corrective 
actions, including any necessary revisions, to the exercise plan 
and schedule based on gaps identified during the incident 
response. 

  

 

 

PPHR Measure #5: Comprehensive Exercise Plan 
Based on the AAR/IP or IAP, the LHD provides documentation of its comprehensive exercise plan or planning notes that are clear and include a 
detailed description of at least one planned exercise to take place no later than 12 months after the PPHR application submission date. 
 
The data (e.g., lessons learned, evidence of performance) used for developing the future exercise plan should be based on the LHD’s evaluation of 
previous exercises. The LHD also provides evidence of establishing a continuous quality improvement system. Effective systems will use, and build 
upon, lessons learned from previous exercises.  

A. Future Exercise Plan Description Page Number(s) Comments  

a1.  The exercise plan contains the proposed months and years of future exercise(s).   

a2.  The exercise plan describes the type(s) of exercise(s) that is (are) scheduled.   

a3.  The exercise plan describes the purpose(s) of the exercise(s).   

a4.  The exercise plan lists draft exercise objectives in a format consistent with the 
HSEEP guidelines. 

  

a5.  The exercise plan lists expected departmental participants and partner 
organizations. 
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B. Description of Exercises Page Number(s) Comments  

b1. The exercise plan shows anticipated participation in a jurisdiction-wide exercise 
based on NIMS involving responders from multiple disciplines and/or 
jurisdictions and includes integration of:  

 Incident command; 

 Multi-agency coordination systems (MACS); and  

 Public information.  

  

b2. The exercise plan shows anticipated participation in an exercise testing the 
health alert messaging system using a high priority message. 

  

b3. The exercise plan shows anticipated participation in an exercise involving the 
state health department. 

  

b4. The exercise plan shows anticipated participation in an exercise involving active 
coordination of response and resources between state and local public health 
response partners.  

  

b5. The exercise plan shows anticipated participation in an exercise wherein the 
LHD coordinates or helps to coordinate an exercise involving other health and 
medical partners (medical, mental health, and social systems of care). 

  

b6. The exercise plan shows anticipated participation in at least two drills of the 
notification system for primary, secondary, and tertiary staff to cover all 
incident management functional roles. At least one drill must be unannounced 
and occur outside of regular business hours. 
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Executive Summary Tips 

An Executive Summary is Required with Every PPHR Application  
The purpose of the Executive Summary is to describe the agency, its jurisdiction, and its approach to public health preparedness. The Executive 
Summary should describe how the agency addresses all three goals of the PPHR Criteria. Please note that it may be helpful to craft your executive 
summary after completing your application and PPHR Crosswalk. The Executive Summary is critical in providing context and rationale for the review 
team evaluating your application. The Executive Summary must include all of the information outlined below, and NACCHO recommends agencies 
format their Executive Summary in this order.  
 

1. Introduction  
 The agency’s approach to the PPHR process. 

2. Jurisdictional Area Description 
 Size of population served by the agency.  
 Geography/topography information, including the location of the jurisdiction.  
 Governance structure, such as cities and towns in a region, boards of health, and county commissioners. 
 Unique characteristics to the jurisdiction that will help explain its approach to preparedness planning, including landmarks. 
 Demographic information, such as population density and median income or poverty rate. 

3. Organizational Structure of the Agency  
 The agency’s level of authority (e.g., state agency, home rule). 
 Preparedness planning and how the efforts of the agency fit within the larger jurisdictional (e.g., county, city) response. 
 The agency's responsibilities in a response. 
 Information on divisions, services provided, number of offices, etc. 

4. Employee Demographic Information 
 Total number of full-time employees in the agency and within each health department in a regional application. 
 Total number of preparedness staff at the agency, differentiating between full- and part-time staff. 
 General professional categories at the agency and on the preparedness staff (e.g., nurses, administrators, environmental staff). 

5. Connection/Coordination  
 The agency’s connection to and coordination with local, regional, and state partners for the purpose of emergency preparedness 

planning and response. 
 The linkage between all three goals of the project, including how the revisions of response plans, workforce development plans, and 

exercise plans are interrelated based on evaluations of trainings, exercises, and event responses. The document should describe show a 
continuous quality improvement process is evident with the application. 
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Application Guideline #1:  
If you are not the lead agency for a particular task (evidence elements and/or sub-measure), you must provide a description that includes the 
following: 

 Identification of the lead agency. 
 Description of the roles and responsibilities of the lead agency. 
 Description of the support roles and responsibilities of the applicant. 
 Description of how the applicant partners with the lead agency to plan for, and prepare to deliver, the emergency service addressed in the 

evidence element. 
 Description of the applicant’s coordination and communication process for supporting the work of the lead agency. 
 Description of how the applicant will work with the lead agency during and/or following an emergency response. 
 An example of how this has worked in the past, how it was exercised, or how it is addressed in your workforce development plan. 
 If available, agreements between the applicant and the partner agency. 

 
Application Guideline # 2: 
 If there is an evidence element and/or sub-measure that your LHD has not yet addressed or if documentation is not yet available for, you must 
provide a description that includes the following: 

 Explanation of why the specific item has not been addressed. 
 Steps/milestones of a plan to address the item. 
 Timeline for steps/milestones. 
 Listing of partners and description of their responsibilities to address the item. 

 

Guidance on Evidence Elements 
 
Measure 1.A.a2:  Evidence for this element can be provided via a note from the county emergency manager or an affidavit from the Health Officer. 
This affidavit should also describe how the plan incorporates NIMS components, principles, and policies, to include planning, training, response, 
exercises, equipment, evaluation, and corrective actions. 
 
Measure 1.C.c2:  Updating the plan on “a regular basis” means that specific trigger(s) for this process are defined; for example, as part of enacting an 
exercise corrective action plan, in response to new guidelines being posted, and/or a regular schedule such as annually. 
 
Measure 1.D.d1:  Evidence for this element should include citations of applicable statutes or administrative rules governing the plan’s creation and 
use. This item is dependent upon local and state legal practice.  
 
Measure 1.D.d2:  Evidence for this element must include at least one of the following: 
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 Notes/Minutes: Meeting notes or minutes that include a motion/approval to accept the plan.  
 List/Acknowledgments: List of agency representatives participating in the plan’s development and to whom the plan applies, and 

acknowledgments by the agencies participating in the planning process. 
 
Measure 1.G.g2: If applicable, evidence for this element must also describe the collaboration between the LHD and tribal and/or military 
installations, and/or international entities located within or adjacent to your jurisdiction. 
 
Measure 1.G.g4: Applicants may use the most current version of the NIMS Capability Assessment Support Tool (www.fema.gov/nimscast) or other 
approved assessment tool.  
 
Measure 1.G.g7:  Evidence for this element must address all five items listed.  The concept of operations should be general and not hazard specific. 
 
Measure 1.H.h4:  Evidence for this element must include a description of whether employees and/or volunteers will fill functional staff roles during a 
response, and describe how they will be incorporated into the response (i.e. notifying, where to report, assigning, just-in-time trainings).  
 
Measure 1.I.i2:  Evidence for this element must address systems in place, such as establishing shelters, working with NGOs or other community 
partners, and using WIC data to inform planning.  The plan must also identify whether the LHD has a lead or support role for each function.  
 
Measure 1.K.k1i: For an active surveillance program such as Biosense or Real-time Outbreak and Disease Surveillance, protocols must be developed 
to clarify agency response to public health events detected and the affect on the LHD, related partner agencies, and geographic area. 
 
Measure 1.K.k2i: The occurrence of reportable disease conditions or unusual epidemiological situations is dependent on the knowledge of when an 
event is beyond or in excess of normal expectancy. Since the procedure for investigation of a suspected outbreak is the same, the agency must show 
documentation of disease occurrence of both yearly incidence and monthly occurrence of reportable conditions. This is compared to available 
information about the new cases with a predetermined definition of an outbreak. Consequently, each agency must also discuss what is used for case 
definitions and the process used to establish specific outbreak case definitions. The agency must reference how laboratory testing is used to confirm 
or reject suspected diagnoses and determine the type of agent associated with the illness, whether bacterial, viral, or other. The agency must 
describe how case definitions are determined and counted in a specific time, place, or group of persons. 
 
Measure 1.K.k2ii: Evidence for this element should include procedures to determine the group(s) at risk and what procedures to follow when the 
scope of the outbreak exceeds normal agency capacity. 
 
Measure 1.K.k2iii: Evidence for this element should include how the agency will develop a master contact list and a final (or perhaps successive on a 
complex outbreak) outbreak case definition and hypothesis. The hypothesis directs the investigation and is tested by the data gathered. Describe the 

http://www.fema.gov/nimscast/
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mechanism for how the data will be gathered, collected, and managed during the outbreak event and afterward from the interviews, the sampling 
mechanisms, laboratory processes, and participating investigators. Describe who will prepare daily and final written reports. Describe who is 
responsible for control and prevention measures. 
 
Measure 1.K.k2vii: Evidence for this element must detail a system for tracking information relating to adverse effects associated with vaccinations or 
antiviral medications use (i.e., use of the Vaccine Adverse Events Reporting System or other tracking system).  
 
Measure 1.M.m3:  Evidence for this element must include an all-hazards approach to post-event tracking.  The application must demonstrate that 
the LHD has the capacity and structure in place to conduct effective post-event tracking. 
 
Measure 1.M.m5:  Evidence for this element must include the number of volunteers needed to support full staffing for a worst-case scenario (i.e., 10 
points of distribution, 30 staff each; 4 health department employees, 26 volunteers; two 12-hour rotating shifts = 520 volunteers).  
 
Measure 1.M.m6:  Evidence for this element must detail the current capacity of volunteers capable of responding to a public health emergency.      
 
Measure 1.Q.q1:  A behavioral health plan for staff should include methods for enhancing emotional resilience in staff, their families, and the 
individuals with whom they interact. 
 
Measure 1.R.r1:  If the applicant is not the lead agency in addressing and responding to behavioral health issues of the community, the applicant 
must provide all of the evidence addressed in Application Guideline #1. 
 
Measure 1.V.v1:  Evidence for this element will identify and demonstrate the ability and permission to access, as well as the ability to obtain and 
utilize, external resources necessary to respond to a public health emergency, either through formal or verbal mutual aid agreements 
or memorandums of understanding, policies, planning documents, or other documentation of response partnering or assistance. 
 
Measure 2.B.b5: If not all staff were assessed, provide justification for the sampling size decision and a timeline for when the remaining staff 
members will be assessed. 
 
Measure 3.E.e1:  Examples of means to show workforce capability include certificates from online courses, descriptions of exercises or one-day 
activities, inclusion of curricula, etc. 
 
Measure 3.E.e2: Evaluation activities may include annual performance appraisals, exercises, incident responses, or other agency/worker activities 
and events. Evaluation can be done at the supervisor level, peer-to-peer, or 360 degrees. Any description needs to detail the process, including how 
the evaluation is structured, who conducts the evaluation, and how often the evaluations will be performed. 
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Measure 3.F.f2: The just-in-time training materials must describe job responsibilities and information on how to perform the duties associated with 
specific jobs and should reflect the agency’s all-hazards plan.  The amount of training material provided must be able to be delivered in less than an 
hour.  Only submitting job action sheets will not satisfy the requirements. 
 
Measure 4.A.a2ii: Exercise objectives must be SMART (specific, measurable, achievable, realistic, and task-oriented). 
 
Measure 4.A.a4i: The analysis of capabilities must include a sub-section created for each capability validated during the exercise. Each section must 
include a summary of the capability in question, including an overview of how that capability was performed during an operations-based exercise or 
addressed during a discussion-based exercise. The length of this summary depends on the scope of the exercise. Adequate detail must be included 
to provide the reader with an understanding of how the capability was performed or addressed. Each capability summary is followed by a 
subheading for each of the capability’s associated activities. Under each activity there should be observations that analyze how well the tasks within 
that activity were performed. 
 
Measure 4.A.a6 / Measure 4.B.b3: The requested improvement plan information must include recommendations and tasks that explicitly describe, 
at a minimum, the following:  

 Capability; 

 Observation title; 

 Recommendation; 

 Corrective action description; 

 Capability element; 

 Primary responsible agency; 

 Agency point of contact; 

 Start date; and 

 Completion date. 
 
Measure 5.A.a4: HSEEP Policy and Guidance can be found at https://hseep.dhs.gov/pages/1001_hseep7.aspx. 

https://hseep.dhs.gov/pages/1001_hseep7.aspx
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Project Public Health Ready Glossary 

The following key terms appear in the PPHR Criteria and are specific to the three project goals. The glossary is not intended be a comprehensive list 
of all preparedness-related terms because such resources are available through other sources.  
 
The following websites contain definitions of additional preparedness terms:   

 Homeland Security Glossary: https://hseep.dhs.gov/DHSResource/Glossary.aspx  

 NIMS: www.fema.gov/nimscast/Glossary.do 

 Federal Emergency Management Agency:  www.fema.gov  

 National Response Framework: www.fema.gov/emergency/nrf/glossary.htm 

 National Disaster Medical System: www.phe.gov/preparedness/responders/ndms/Pages/default.aspx 

  Yale Preparedness Glossary: http://publichealth.yale.edu/ycphp/pdf/glossary.pdf  

 Institute for Crisis, Disaster, and Risk Management  The George Washington University: www.gwu.edu/~icdrm/  
 

acknowledgment 

Notified staff confirms receipt of notification to designated official. Acknowledgment method can be any of the 
following: e-mail, Health Alert Network, telephone, etc., and can be different from the notification method used. From 
Public Health Emergency Preparedness Cooperative Agreement Budget Period 9 (BP9), Performance Measures 
Guidance 
www.bt.cdc.gov/cdcpreparedness/coopagreement/09/pdf/bp9_phep_performancemeasuresguidance11_14_2008final.
pdf 

after action report/ 
improvement plan 

An after action report and improvement plan (AAR/IP) is the main product of the evaluation and improvement 
planning process. The document has two components: an after action report (AAR), that captures observations of an 
exercise and makes recommendations for post-exercise improvements; and an improvement plan (IP) that identifies 
specific corrective actions, assigns them to responsible parties, and establishes targets for their completion. Even 
though the AAR/IP are developed through different processes and perform distinct functions, the final AAR/IP should 
always be printed and distributed jointly as a single AAR/IP following an exercise.  

capability Capability is the ability to perform actions. As it applies to human capital, capability is the sum of expertise and capacity. 

capacity 
Capacity is the ability to achieve stated public health objectives and to improve performance at the national, regional, 
and global levels with respect to both ongoing and emerging health problems. Building capacity is linked to improving 
both performance and competence. 

https://hseep.dhs.gov/DHSResource/Glossary.aspx
http://www.fema.gov/nimscast/Glossary.do
http://www.fema.gov/
http://www.fema.gov/emergency/nrf/glossary.htm
http://www.phe.gov/preparedness/responders/ndms/Pages/default.aspx
http://publichealth.yale.edu/ycphp/pdf/glossary.pdf
http://www.gwu.edu/~icdrm/
http://www.bt.cdc.gov/cdcpreparedness/coopagreement/09/pdf/bp9_phep_performancemeasuresguidance11_14_2008final.pdf
http://www.bt.cdc.gov/cdcpreparedness/coopagreement/09/pdf/bp9_phep_performancemeasuresguidance11_14_2008final.pdf
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continuity of operations 
plan  

A continuity of operations plan (COOP) contains the plans and strategies by which an agency or jurisdiction provides for 
ongoing functioning in light of a natural disaster or deliberately caused emergency (e.g., sustainment of operations).  

continuous quality 
improvement  

In the context of PPHR, continuous quality improvement (CQI) is a management process in which the agency reviews 
planning, training, and exercise phases of emergency preparedness and seeks to improve upon standards and 
procedures. This process both reveals needed improvements and highlights strengths. 

credential 
In the context of a public health emergency, credentialing volunteers requires ensuring that volunteers have the correct 
level of medical credentialing for the required activities (e.g., registered nurses or physicians). Credentialing is not the 
same as performing a background check or badging.  

crosswalk 
A crosswalk is a document that lists the page number(s) where PPHR documentation evidence can be found in the 
application materials. 

disaster behavioral 
health 

Disaster behavioral health comprises the mental health issues related to disasters and the means of addressing them, 
including proactive methods to build resiliency and short- and long-term approaches to restoring and maintaining 
psychological and emotional health in the face of an emergency. 

Emergency Support 
Function  

An Emergency Support Function (ESF) provides structure for coordinating interagency support to an emergency 
incident. ESFs provide the structure for coordinating federal interagency support for a federal response to an incident. 
ESFs are mechanisms for grouping functions most frequently used to provide Federal support to states and federal-to-
federal support, both for declared disasters and emergencies under the Stafford Act and for non-Stafford Act incidents. 
Drawn originally from the federal government’s National Response Plan, many state and local plans are also based upon 
an ESF structure. The roles and responsibilities of each ESF are designated by the scope of public services each provides. 
The current federal ESFs in the National Response Plan are:  
ESF #1: Transportation  
ESF #2: Communications 
ESF #3: Public Works and Engineering 
ESF #4: Firefighting 
ESF # 5: Emergency Management 
ESF #6: Mass Care, Emergency Assistance, Housing, and Human Services 
ESF #7: Logistics Management and Resource Support 
ESF #8: Public Health and Medical Services 
ESF #9: Search and Rescue 
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ESF #10: Oil and Hazardous Materials Response 
ESF #11: Agriculture and Natural Resources 
ESF #12: Energy 
ESF #13: Public Safety and Security 
ESF #14: Long-Term Community Recovery 
ESF #15: External Affairs 

environmental surety 
plan 

An environmental surety plan is a part of the public health preparedness plan that assures that environmental hazards 
to public health and the environment, such as contaminated media, epizootic disease, and environmental health 
infrastructure failure, are managed. Capabilities of a team that does environmental surety include: 

Risk assessment                                                 Epidemiological analysis 
Remediation oversight                                     Sample collection 
Advise on protective action                             Preventative measures 
Treatment guidance support                           Incident reporting 
Management of early responders                  Epidemiological follow-up 

emergency operations 
plan  

An emergency operations plan (EOP) is an all-hazards plan developed to describe the system of operations that will be 
used in an emergency event. It defines who, when, with what resources, and by whose authority individuals and groups 
will act before, during, and immediately after an emergency. An EOP should be tailored to each community’s own 
potential hazards and resource base. 

epidemiological 
investigation 

An epidemiological investigation follows anomaly detection or an alert from a surveillance system, with the goal of 
rapidly determining the validity of the alert, and the parameters of the outbreak as the index case is being confirmed. 
Steps may not always proceed in the same order and may repeat in the course of the investigation as new cases present 
themselves. Steps in an epidemiological investigation include: 

Case confirmation                                Case identification  
Cause investigation                              Initiation of control measures  
Conduct analytic study                        (do early)   
(if necessary)                                         Conclusions  
Continued surveillance                       (epi/causal inference) 
Communication of findings 
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evidence management 
Evidence management comprises activities designed to protect the integrity of evidence and provide for a documented 
chain of custody when there is a possibility (or it is already known) that an incident was deliberately caused, and 
therefore, the incident is a legal and law enforcement issue and a health issue. 

full-scale exercise 

HSEEP defines a full-scale exercise as “a multi-agency, multi-jurisdictional, multi-discipline exercise involving functional 
(e.g., joint field office, emergency operation centers, etc.) and ‘boots on the ground‘ response (e.g., firefighters 
decontaminating mock victims).” In the context of PPHR, a full-scale exercise is a scenario-based exercise that includes 
all or most of the functions and complex activities of the emergency operations plan. It is typically conducted under high 
levels of stress and very real-time constraints of an actual incident and should include actual movement of people and 
resources to replicate real world response situations. Interaction across all functions by the players decreases the 
artificial (oral) injects by controllers and make the overall scenario more realistic. 

functional exercise 

HSEEP defines a functional exercise as one that “examines and/or validates the coordination, command, and control 
between various multi-agency coordination centers (e.g., emergency operation center, joint field office, etc.). A 
functional exercise does not involve any ‘boots on the ground‘ (i.e., first responders or emergency officials responding 
to an incident in real time)” In the context of PPHR, a functional exercise is scenario-based and the focus of the exercise 
is cooperation and interactive decision-making within a functional area of the Emergency Operations Plan. Interaction 
with other functions and outside personnel can be simulated, commonly through the play of exercise controllers. 

hazard analysis 
A hazard analysis evaluates potential targets and hazards in a specific community. The analysis can be the basis both for 
identifying potential targets and for planning for their defense and the response capability necessary should an 
emergency arise. 

Health Alert Network  

The Health Alert Network (HAN) is a national communications infrastructure that supports the dissemination of vital 
health information (such as emerging infectious and chronic diseases, environmental hazards, and bioterrorism related 
threats) at the state and local levels. The HAN Messaging System directly and indirectly transmits health alerts, 
advisories, and updates to over one million recipients. The current system is being phased into the overall PHIN (Public 
Health Information Network) messaging component. Many states also possess state-oriented extensions of the national 
system, also called HAN. 

incident 

An incident is an unexpected occurrence that requires immediate response actions to protect life or property. Examples 
of incidents include major disasters, emergencies, terrorist attacks, terrorist threats, woodland and urban fires, floods, 
hazardous materials spills, nuclear accidents, aircraft accidents, earthquakes, hurricanes, tornadoes, tropical storms, 
war-related disasters, public health and medical emergencies, and other occurrences requiring an emergency response.  
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incident action plan  
An incident action plan (IAP) is part of ICS and is written at the outset of emergency response coordination and revised 
throughout the course of a response during operational periods. The IAP is usually prepared by the planning section 
chief. This plan must be accurate, as well as transmit all information produced in the planning process.  

Incident Command 
System  

The Incident Command System (ICS) is a system designed to enable effective domestic incident management by 
integrating a combination of facilities, equipment, personnel, procedures, and communications operating within an 
organized command structure.  

indicators 
In the context of PPHR, indicators are identifiable and measurable criteria by which a determination of readiness can be 
made. 

job action sheets 
Job action sheets (JAS) are part of ICS and contain succinct descriptions of the duties of each member of a unit, 
department, or response team. Job Action Sheets should describe clearly the primary responsibilities of the position, the 
chain of command, and reporting authority. These tools can be applicable in both emergencies and daily job functions. 

joint information center 

Mandated by the National Incident Management System, a joint information center (JIC) is a multi-agency location 
within a jurisdiction or other geographic region that coordinates the preparation and distribution of information to the 
public in an emergency to avoid conflicting or contradictory messaging. The Joint Information System (JIS) provides the 
methodology for the public information officer to collaborate with other agencies to ensure consistent messages are 
released to the public. 

just-in-time training  

Just-in-time training is provided to individuals or groups just before the skills or functions taught will be used in a 
practical situation. Just-in-time trainings often span from about 15 minutes to one hour in length and ideally should not 
last longer than 30 minutes. Just-in-time training curricula should describe job responsibilities and information on how 
to perform the duties associated with specific jobs and should reflect the agency’s all-hazards plan. 

mass patient care plan 
A mass patient care plan guides the response of the medical and public health community to an event of public health 
significance that includes therapeutic interventions for various medical and health problems. The primary consideration 
in the plan needs to be for the rapid expansion of capacity.  

memorandum of 
understanding/mutual 
aid agreement 

Both memoranda of understanding (MOUs) and mutual aid agreements (MAAs) are written agreements established 
between agencies, organizations, and  jurisdictions that outline how they will assist one another upon request by 
furnishing personnel, equipment, and expertise in a specified manner, according to specified parameters. 
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National Incident 
Management System  

The National Incident Management System (NIMS) is an incident management structure used by federal, state, local, 
and tribal responders to an emergency situation. NIMS uses best practices developed by responders and authorities 
throughout the country. 

NIMS assessment 
A NIMS assessment determines the compliance of an agency or jurisdiction with the directives of NIMS. The NIMS 
Compliance Assistance Support Tool, or NIMSCAST, is an example of a tool that can assist in such an assessment and is 
available online at www.fema.gov/nimscast/. 

partners 

Partners refers to the broad categorization of response partners that require communication capability with your 
LHD/region during potential or actual incidents of public health significance or any agency with which the LHD might 
work or communicate during an emergency in an effort to meet the health needs of the population in a jurisdiction. 
Examples of partners include hospitals, morgues, social service providers, emergency management, private pharmacies, 
mental health organizations, volunteer organizations, universities, the media, and neighboring health districts. Partners 
exist at the local, state, and federal level. Any agency that acts as the lead agency for any evidence element that is not 
the primary responsibility of the LHD is also a partner agency. 

patient tracking and 
monitoring system 

A patient tracking and monitoring system maintains information on individuals who have either received or are 
receiving health care services. At a minimum, this system should maintain individual contact information and 
information on the services received. Services tracked by such a system include emergency sheltering, mass patient 
care, and pre- or post-exposure prophylaxis. 

public health surge 
capacity 

Public health surge capacity is the ability of the public health system, including the LHD, clinics, hospitals, or public 
health laboratories, to respond to sharply increased demand for services during a public health emergency. 

recognition 
In the context of PPHR, recognition is successfully meeting the requirements within the process designed by PPHR to 
assess the level of preparedness of an agency or a region. An agency’s recognition status is valid for three years, after 
which the agency must participate in re-recognition to maintain recognition status.  

standard operating 
procedure 

A standard operating procedure (SOP) is the established (e.g., regular, daily, routine) manner in which a specified type 
of work will be done. 

Strategic National 
Stockpile 

The Strategic National Stockpile (SNS) comprises a federal cache of medicines and other medical supplies to be used in 
the event of a public health emergency. In an event, these supplies will be delivered to requesting or affected states 
within 12 hours. Each state has a plan to receive and distribute resources provided from the SNS. 

http://www.fema.gov/nimscast/
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training needs 
assessment 

A training needs assessment identifies what educational courses or activities should be provided to employees to 
address gaps in knowledge and improve work productivity. 

vulnerable populations 
 

Vulnerable populations comprise a range of residents who may not be able to comfortably or safely access and use the 
standard resources offered in disaster preparedness, relief, and recovery. These groups will likely include, but may be 
larger, than the Department of Health and Human Services (HHS) definition of at-risk populations, or the NRF definition 
of special-needs populations.  
 
The Department of Health and Human Services  has developed the following definition of at-risk individuals:  

Before, during, and after an incident, members of at-risk populations may have additional needs in one or 
more of the following functional areas: communication, medical care, maintaining independence, 
supervision, and transportation. In addition to those individuals specifically recognized as at-risk in the 
Pandemic and All-Hazards Preparedness Act (i.e., children, senior citizens, and pregnant women), individuals 
who may need additional response assistance include those who have disabilities, live in institutionalized 
settings, are from diverse cultures, have limited English proficiency or are non-English speaking, are 
transportation disadvantaged, have chronic medical disorders, and have pharmacological dependency.4 

 

                                                      
4 http://www.phe.gov/preparedness/planning/abc/Pages/default.aspx 

http://www.phe.gov/preparedness/planning/abc/Pages/default.aspx


�������������	
��
�

���
����
�����	���
��������
�
���
���
������������

r

r ñ�r

r
r
r
r
r
r
r
r
r
r
r
r
r
r

r
�����r

r
�����	r�
���
r

r
����
�
�	�r���
���
��r

r
�������
��r

r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r



����������������	��
	����
	�������	���	�

���
�
����
	�������	��
�����������	�

S
����������
��������	����

�

�

������������������������������������������������������������������������������S

S

S
�	�

���
��������������������������������������S���	��������������������������������S

S

S
������S��S����
S��S���	�
S���	�������������������S��S����
S��S����S
������S��
���������������

S

S
�������
��S������������������������������		����������
�����������������������������S

S

S

��S
���S
�		��� S������S��S
��!��S����
�����������������������������������������������S

S

S

"�
������	����!�S#
���	����������������������������������������������������S

S

S
�
�������	����	���	��������
�
������
��
�����	������������	�������

�
�
��� !"����#�$%�&!#�$%�'!(�)���	�%�*!����%�+!"���������

S

S �����	��
��	�������$���S S #���
��������������
���
�S

���
�	�
,���������	����

�S  � &� '� *� +�  � &� '� *� +�
$%&S������
S�S����	��S S S S S S S S S S S
$'&S���������
S�����������S
�
�
S��!S	���������
S��S����S

(�����������S��!S(��	�������S!���S

S S S S S S S S S S

$)&S#�	�
�
S��!S!�����
S

������	�
S��	�����S��S!�����!S
���	�
S���	��S����	��
S

S S S S S S S S S S

$*&S�!�������
S��	�����S��!S

�����������S!���S��!S
�����������S
���
�
S

S S S S S S S S S S

$+&S,��	����
S���S���������S��!S


��������	���S��S!���S��!S

�!�������
S���
S��S!���S
���
�
SS

S S S S S S S S S S

$-&S$��	��
S����
�	S����
��	�
S

��S���S
�		�
���� S���������
� S

�
�S��!S!�

���������S��S!���S

��!S�����������S

S S S S S

S

S S S S S



|�����������	
�	�
�
�������	����	���	��������
�
������
��
�����	������������	�������

�
�
��� !"����#�$%�&!#�$%�'!(�)���	�%�*!����%�+!"���������

S 'S

S �����	��
��	�������$���S S #���
��������������
���
�S

$.&S/������
S0���S
���������
S

��S����
�S�������S��S
�		�
��!S

(�����������S��!S(��	�������S!���S

S S S S S S S S S S

$1&S2���
S��	�����S�������
�
S
����S(�����������S��!S

(��	�������S!���S

S S S S S S S S S S

$3&S4�����
S��!S���������
S
�����������S�����!���S��
�
S��!S

�������
S��S���S
��������S

S S S S S S S S S S

$%5&S$��	��
S!���S
�		�
����S

���
�

�
 S�����������S
��
���	���S���	�
����� S��!S


�������S
�
���
S


���������������	S
��������
S

S S S S S S S S S S

$%%&S6�
����7�
S��0S���S!���S
�		�������
S����
�	 S��	���
�	 S



�������
 S�
�����
 S��!S

�����		S���	�
S���	��S�

��
S

S S S S S S S S S S

S S S

��
�
������
�����	,��������

�
����������

���
 � &� '� *� +�  � &� '� *� +�

8%&S��		�
�
 S
������7�
 S��!S

���������
S�����������S��	�����S
��S��S�

��S

S S S S S S S S S S

8'&S#����
S��	�
�S������
S��!S

0����
S
	���S��!S
��
�
�S��	�
�S

��������
S

S S S S S S S S S S

8)&S�!�������
 S���������
 S��!S

���	�����
S���	�
S���	��S	�0
 S

����	�����
 S��!S��	�
��
S��	���!S
��S
��
���
S�������
S

S S S S S S S S S S

8*&S$���
�	���
S���S���	�� S

��

�	 S�!����
������� S	���	 S


�
��	S��!S��	���
�	S���	�
�����
S
��S��
�S��	�
�S������S

S S S S S S S S S S

8+&S#����
S���S���
���	���S��!S

�9��
��!S���
���
S��S��
�S
��	�
�S������S

S S S S S S S S S S

8-&S���	�7�
S
������S��
���(��
S

��S!�
�
���S���	�
�
S��!S���	��S

�	������S

S S S S S S S S S S

8.&S��
�!�
S��S���S�����������S


���
�S��S�
����S
S S S S S

S

S S S S S



|�����������	
�	�
�
�������	����	���	��������
�
������
��
�����	������������	�������

�
�
��� !"����#�$%�&!#�$%�'!(�)���	�%�*!����%�+!"���������

S )S

S �����	��
��	�������$���S S #���
��������������
���
�S

81&S����	��
S�S�	��S��S

���	�����S��	�
� S��
	�!���S

���	
 S���
���S��!S���
�

S
��:�
����
 S��!S���	����������S


���
S

S S S S S S S S S S

83&S����
	���
S��	�
�S����S

������7������	S�	��
 S
���
����
 S
��!S�������
S

S S S S S S S S S S

8%5&S/������
S��!S���	�����
S

�������
�S��
���
�S�	��
S
S S S S S S S S S S

8%%&S����	��
S��
����
�
S��S
�������S��!S���	����S�������
S

���S�����S����
������

S��!S

(��	���S

S S S S S S S S S S

S

S

S

�������
�	�������

�S  � &� '� *� +�  � &� '� *� +�
�%&S�������
���
S����
����	�S

����S��S0������S��!S���		� S��S��S

�����S0��
S

S S S S S S S S S S

�'&S#�	�
��
S�����S����S

��!���!��	
S��!S������7�����
SS
S S S S S S S S S S

�)&S$!��
���
S���S���	�
S���	��S

�������
S��!S��
���
�
SS
S S S S S S S S S S

�*&S;��!
S��!S�����
�����
S��S

�����
S��S�!!��

S
��
���
S

�

��
S

S S S S S S S S S S

�+&S�
�
S���S��!�� S�!���
�!S
��
���	����
 S��!S
��������S

���0���
S��S
������
���S

�����������SS

S S S S S S S S S S

�-&S,���
����	�S���
���
S

�

�����S!���������
 S


����
��
�	 S�����������
 S��!S



�������
S�����������S���S
�����

����	S��!S	��S��!���
�
SS

S S S S S S S S S S

�.&S;�
���
S��S�����
S��S��S

�����
�!S������ S��
��
�
S
�����
S��S���0S��S�����
 S��!S

�������
S���S�9���

���S��S

!����
�S�������
S��!S

���
��
����
SS

S S S S S

S

S S S S S

S

S

S

S

S S S



|�����������	
�	�
�
�������	����	���	��������
�
������
��
�����	������������	�������

�
�
��� !"����#�$%�&!#�$%�'!(�)���	�%�*!����%�+!"���������

S *S

S �����	��
��	�������$���S S #���
��������������
���
�S

��
	���
������	��
�����

��  � &� '� *� +�  � &� '� *� +�
�%&S���	�7�
S�����������S

�����!
S���S������
����S

��
�����	� S����
����	� S��!S

�����

����	S0���S���
��
S����S

!����
�S��
������!
S

S S S S S S S S S S

�'&S�!�������
S���S��	�S��S

�	����	 S
�
��	 S��!S���������	S

��
���
S��S!����������S���S

!�	�����S��S���	�
S���	��S

����
�
SS

S S S S S S S S S S

�)&S����	��
S��!S�!���
S

������
��
S��S����	��
S����S

����S����S�

����S
�	����	S
!�������
�
SS

S S S S S S S S S S

�*&S��!��
���!
S���S!�����
S

���
�
S
�����������S��S
�	����	S
!����
���SS

S S S S S S S S S S

�+&S��!��
���!
S���S

��������
�S��S�S!����
�S

0������
�S

S S S S S

S

S S S S S

S

S

S S

�������	����������������

���
	�
�����

�S
 � &� '� *� +�  � &� '� *� +�

,%&S,
���	�
��
S��!S��������
S

	������
S0���S���S
������	!��
SS
S S S S S S S S S S

,'&S���	�7�
S	��!��
��� S����S
���	!��� S����������� S��!S


���	�
�S��
�	�����S
��		
S��S

���	!S
��������S�������
���
S

S S S S S S S S S S

,)&S��		�������
S0���S


��������S�������
S��S�������S

���S���	��S��S���S����	�����S

S S S S S S S S S S

,*&S�!�������
S��0S���	�
S��!S
�������S������7�����
S�������S��S

�S
��������S

S S S S S S S S S S

,+&S$

���	�
��
S����
����S

��������S����������
SS

S S S S S S S S S S

,-&S�!�������
S
��������S�

��
S

��!S����	��	�S��
���
�
SS
S S S S S

S

S S S S S

,.&S����	��
 S���	�����
 S��!S
���	����
S�S
��������S���	�
S

���	��S�

�

����S

S S S S S S S S S S S

,1&S��

����
S���S��	�S��S

����������S��S���S!�	�����S��S

��������S���	��S
����
�
SS

S S S S S S S S S S S



|�����������	
�	�
�
�������	����	���	��������
�
������
��
�����	������������	�������

�
�
��� !"����#�$%�&!#�$%�'!(�)���	�%�*!����%�+!"���������

S +S

S �����	��
��	�������$���S S #���
��������������
���
�S

-���
����
�
����
	���
���
���

���

��
 � &� '� *� +�  � &� '� *� +�

<%&S�!�������
S���S��!���!��	=
S

��!S������7�����=
S
��
���
���	����
S0�����S���S


����9�S��S���S,

�����	S/��	�
S

>��	��S#����
�
S��!S
���S
���
����
SS

S S S S S S S S S S

<'&S������
 S�

�

�
 S��!S

��!��
���!
S���S���	��S
����
S��S

����	�����
 S!����������
S��S
���	��S��!S�		��

 S��
���
S


�����������S��S���	��S

���������S��!S!�
��
�S
���������� S��!S��
���
S

���	���
���S���S�
�S��S���	��S


����
�
SS

S S S S S S S S S S

<)&S��!��
���!
S���S��
����
�	S
!���	������ S
���
���� S��!S

������
����S��S���	�
S���	��S��!S

���	��S
���S
�
���
SS

S S S S S S S S S S

<*&S�!�������
S��!S���	��
S��
�
S

��
���
�S�����!
S�
�!S��S���	�
S

���	��SS

S S S S S S S S S S

<+&S$��	��
S���S��
�
S���	�
S
���	��S

���
�
S��
	�!���S

���������	S��!S
�
��	S

���
�
 S

���
����
��

 S���!����	��� S
������������	S���	�
S���	�� S

��!S����������S��S
�����
S��!S

����
����
S!�
��
�S��!S��:����
S

S S S S S S S S S S

<-&S�!�������
S��!S��������
S

������S��	�����S

�������
S

���!��
�SS

S S S S S S S S S S

<.&S�!�������
S���S	���������
S��S

��
���
�S��!S���S��������
�S��S
��
��������
S��!S

�������	�����
���
S

S S S S S S S S S S

<1&S����	��
S�S	���	���S

���������S��S�������
S
����
�	S

��������SS

S S S S S S S S S S

S

S

S

S

S

S S S S S S

S

S S S S S



|�����������	
�	�
�
�������	����	���	��������
�
������
��
�����	������������	�������

�
�
��� !"����#�$%�&!#�$%�'!(�)���	�%�*!����%�+!"���������

S -S

S �����	��
��	�������$���S S #���
��������������
���
�S

.����
��
��
���������)�

(��������	����

���
 � &� '� *� +�  � &� '� *� +�

?%&S����	��
S��!S���
���
S�S

��!���S
S S S S S S S S S S

?'&S2�����
S�������
S0�����S

��!���S
��
������
S
S S S S S S S S S S

?)&S$��	��
S��!���S���
�

�
SS S S S S S S S S S S
?*&S����	��
S
��������
S���S

!����������S��!���S���������
S
S S S S S S S S S S

?+&S2������
S�������S

���������
�S
S S S S S S S S S S

?-&S/������
S�����
�	
S���S

���!���S����S�9�����	S
���
�
S
S S S S S S S S S S

?.&S$��	��
S��
�
S�����S

��	�����
S
��		
S��S���S
����������S��S������7�����
 S

����������S��S���
����	 S��!S

��
�	�����S��S
���	�
�
�

� � � � � � � � � �

?1&S2�����
S�����������S

�
���
S���S
�		�
���� S��������	 S

��!S�
�S��S!���S���S!�
�
���@

������S

S S S S S S S S S S

?3&S���������
S��!S!���	��
S


�����
�
S��!S�����S!�
�����
S

���S���S�����
���S��S����	�����@

��
�!S
����
�
S

S S S S S S S S S S

?%5&S���!�
�
S
�
�@

����
������

 S
�
�@������� S��!S


�
�@���	���S���	�
�
SS

S S S S S S S S S S

�

�
� � � � � � � � � �

#��)���������)����	����

������������

��S
 S &S 'S *S +S  S &S 'S *S +S

>%&S������
S�S
�	����S��S����
�	S


���!��!
S0�����S������7�����
S
S S S S S S S S S S

>'&S>�	�
S
�����S���S��	��
S��!S


����!S��
���S��!S�
�
S���
�S
����
��	�
S��S���!�S�
����SS

S S S S S S S S S S

>)&S�!�������
S�������	S��!S

�9�����	S�

��
S����S���S����
�S

!�	�����S��S�

�����	S���	�
S
���	��S
����
�
S��&�&S
�������
S

�	�������S

S S S S S S S S S S

>*&S<�
�	�����
S
�		���������S
0���S�������	S��!S�9�����	S

�����
S��S��
���S�����
�������S

��S���S
������	!��
S

S S S S S S S S S S



|�����������	
�	�
�
�������	����	���	��������
�
������
��
�����	������������	�������

�
�
��� !"����#�$%�&!#�$%�'!(�)���	�%�*!����%�+!"���������

S .S

S �����	��
��	�������$���S S #���
��������������
���
�S

>+&S/������
S����S��!S

������7������	S	�������S
S S S S S S S S S S

>-&S����������
S��S

!���	������ S���	���������� S
��!S����������S��S

������7������	S���������
�S


���!��!
S

S S S S S S S S S S

>.&S�
�
S���S	���	S��!S��	���
�	S


�
���S��S����
�S
������
� � � � � � � � � �

>1&S$��	��
S������S��S

������7������	S
���
����
S��S
�����

����	S���
��
�SS

S S S S S S S S S S

S
�

S

S �����	��
��	�������$���S S #���
��������������
���
�S
/������
���������)�����

���

�S
 � &� '� *� +�  � &� '� *� +�

�%&S$��	��
S���S���	�
S���	��S

��	�S��S�������
�S��
���
�S��S�S
�����S��S�������
��
S����S�����S

���
�SS

S S S S S S S S S S

�'&S��!��
���!
S��!S
��S���	�7�S

���S������
��S��S���
��
S��S���S
����
�S0��S����S���������S���S

������S!�
�
���
S��	���!S��S

�������
�S
��������
S

S S S S S S S S S S

�)&S�!�������
S��!S	�
���
S���S
����
��	S!�
�����
S
���������S

���S����
�S�������
�S��
���
�S

�	��
S

S S S S S S S S S S

�*&S6�
����7�
S��
����S

���
�����	S��	��
�S��!S

��
���
���	����
S��S�������
�S

��
���
�S��!S!����
�����
S
��
����S��	��
�S��S����	��S!��		
SS

S S S S S S S S S S

�+&S�����
�����
S
����
�S�
�S��S

�		S
������
�����S�(�������S
�
�!S���S�������
�S


������
�����SS

S S S S S S S S S S



|�����������	
�	�
�
�������	����	���	��������
�
������
��
�����	������������	�������

�
�
��� !"����#�$%�&!#�$%�'!(�)���	�%�*!����%�+!"���������

S 1S

S

S �����	��
��	�������$���S #���
��������������
���
�S
/������
���������)�����

���

�S
 � &� '� *� +�

S

 � &� '� *� +�

S S S S S S S S S S

S S S S S S S S S S

S S S S S S S S S S

�-&S6�
����7�
S��
����S


������
�����S��	��
�S��S
�������
�S��
���
��S

������S���S����
�S

S

����S���S��!��S
S

S

����S���S������	S���	�
SS
S

����S���
���	S��	�����
���
S��&�&S

����	��S

S S S S S

S

S S S S S

�.&S�!�������
S	����
S��S
���0	�!�� S
��		
S��!S���������S

��!S�!�������
S���S
�
���S

��
���
�
S���S���������S������
S
����S�9
��!S���
�S	����
S

S S S S S S S S S S

�1&S$��	��
S
�������S����	��S


�	����S��!S�	�9��	�S��������S��S

���
��	S
��		����
S0�����S
���
�����	S��
���
���	����
SS

S S S S S S S S S S

�3&S,��	����
S����
������

S��S

�		S�
����
S�����S��S��
���!���S

��S�������
��
SS

S S S S S S S S S S

�%5&S6�
����7�
S!��������S����S

���S����S����S�����S��!�
���S��S

�������
�S��!S!�

����
S
�����������S�
����S��&�&S


������
���
S
	���	�S0�����S

���S
����S��S
�����!�&SS

S S S S S

S

S S S S S

S



�������������	
��
�

���
����
�����	���
��������
�
���
���
������������

r

r ñ�r

r
r
r
r
r
r
r
r
r
r
r
r
r
r

r
��������rr

r
��		rr�
����
���r

r
�������r

r
r
r
r
r
r
r
r
r
r
r
r



�����������		��
����
�������������	���

P
P
P
P
P
P
P
P
P
P
P

P
P
P
P
P
P
P
P
P
P

P

�����P������P	�
�����
�P
��
�����P���

�P

���������
P�������P
P
P

P
P
P
P
P
P
P
P
P

P
P
P
P
P
P
P
P

P
P
P
P
P
P
P
P P P �����P������P���	��
	P���
	�P�����	���	P
P P P ���P���	�P����P
P P P ����	���P���	�
��P���� P

P
P
P
P
P
P
P
P
P
P
P
P P P P P P P P P P P P



�����P������P	���������P��������PP
����P� ��!��"��P�������P

� � � ���

P
P
P
P
P
P
P

P
P
P
P
P
P

P
P
P
P
P
P

P
P
P
P
����P#P$��%&����'P

!�"
�
P���
	�P���#�������
�P�	P	���P
���
P����P
���$���	���P��$%��P�����������P��������"�
�	���&PP�	���P
��������"�
�	���P���P��

�$�P���'���P$���
�����	�P���'���P���
����	�	����P���'���P���
��	����P��	�"
�����'P
��$P����	�����'P
������	�P��
�	�����P����'��'P	���
����P��$P����P�
����P������	��'P��'����	�P��$P
��
�����$�	����P��P��
�
�P�������P�	
&PP����
�

��P�����P����P(P���
�����P���P�	P	��P���	��)�P$�'���P
���
P
��P�$�
�	���P��	�P
���	�$P�*������
�P��P"�
��
��)�P$�'���P
���
P��P�$�
�	���P��	�P��'��#�
��	P�*������
�&PPPP
P

+���P+����	��
���P#��P!�"
�
P���
	�P!��#�������
�P,�$��	�$P���P��P(���-P
���P+���
�
P��P.����'��P/�	����P0
�$����P��$P!�"
�
P���
	�P!��
	�
�P
P
�
����'P+��	����P
��P"�P#���$P��P��'�P &P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

P

P
1���233333333333333333333333333333333P��	�23333333333333333333333333333333P
P
���
	�P�����	���	P3333333333333333333333333333333333333333333333333333333333P
P
4���P�	�	���333333333333333333333333333333333333333333333333333333333333333P
P
������P!����$P3333333333333333333333333P5��
��	��P333333333333333333333333333P
P
����P�#P5��
��	���P 3333P��
#P P 3333P����������P P P
P P P P
P
P P P 3333P!���PP P 3333P�	���P
P P P P
P

��%P����P����P��
�����P��������
��P���������
P(�����)*PP��
�����P�)P��������%P�
P���P
�����+�
,P���
���
���)-P
P
�
��������.�))�))��
�P/0���)2PP0�������P	��P���
	�P�	�	��P�#P����
�	����P��$P	����P���
	�P$�	�������	�PPP
P
������P	�����
��
�.���,���P���

�
,P/0���)2PP0��
�6��P��#����	���P��$P��	�
�
�	��P��
�
�PPPP
P
�����
������
-PP!��������P���������	�P���

�P��$P���
���P�	��	�'���PPP

P
��������P���
���
��-PP7�
������	��P���������	�P�	��	�'���P��$P
����$���P	��P��
�P�#P
�
	���
P#�
	���P��P
	��P$�
�����P�#P��"
�
P���
	�P�����
��P
P
�����
���P	���
)��
P��P��������P/0���)-PP0�������P��$%��P��	�"
�����P
������	�P
����'��P
P
��1���P������P/���
��P/0���)-PP!��
	�
��P#���P	��P+���P!�"
�
P���
	�P8��
	����P��$P	��P���P5����	��
P

�����
��P
P
(�
�
����P���

�
,P�
%P��
�,���
�P/0���)-PP9	�
�6��P�##�
	����P�##�
���	P���
	�
��P

P
���%��)��
P�
%P/�)���)P���
0�
,P/0���)-PP7�
������	��P�	��
�
P�	��$��$�P�#P���
	�
�:PP��#
���
��P�	����P
	�P�	����P	����$P�";�
	����:P��������P�	�##P	�P���$�
	���P�
��������	:P�����$��P����������	P#��P��
#<
��	���	���P��$P	�������&PP
P



�����P������P	���������P��������PP
����P� ��!��"��P�������P

� � � ���

P

�
��������.�))�))��
�P/0���)P �1)�������
).�����
�)P

0�������P	��P���
	�P�	�	��P�#P����
�	����P
��$P	����P��
�	�$P$�	�������	�P�#P���
	�P��$P
�

����P,�&'&P#�
	���P
��	��"�	��'P	�P���
	�P
�����	���P��$P$������P������	����P
����
�"�
�	�P��$P���P�#P���
	�P�����
��-P

P

���
��"��P	��P
����
	����	�
�P�#P�P����
�	���<
"���$P���
	�P���"
��P,�&'&P�=��	��P��
��
P
$�	�������	��P����������	-P

P

>�����	��P�����"
��P	��	P�������P��"
�
P
���
	�P
��$�	����P

P

9���P��	��$�P��$P���	�����	�P#��P
�

�
	��'P
��
�$P��$P��
��"
�P=���	�	�	���P��$P=��
�	�	���P
$�	�P

P

��#����
��P����
��P�#P��"
�
P���
	�P$�	�P
��$P��#����	���P

P

5*������P	��P��	�'��	�P��$P
������"�
�	�P�#P
$�	�P

P

7$��	�#���P'���P��P$�	�P����
��P P

5��
���P�	��
�
P����
��
��P��P	��P
�

�
	����P
����	����
��P����P��$P$��������	���P�#P$�	�P
��$P��#����	���P

P

7�	�����	�P=���	�	�	���P��$P=��
�	�	���P$�	�P P

�����P
������	�<���
�#�
P��#����
��P#���P
=���	�	�	���P��$P=��
�	�	���P$�	�P,�&'&P�����P
��$P"���#�	�P	�P	��P
������	��P���
	�P��$P
������
�P���$�-P

P

9���P��#����	���P	�
���
�'�P	�P
�

�
	�P�	����P
��$P��	�����P$�	�P

P

9���P$�	�P	�P�$$����P�
���	�#�
�P��
�	�
�
�P
�	��
�
�P��$P��
��
P��"
�
P���
	�P������P

P

P ��P2P��,���P�����
%�1��P

P ��P&P��������
�P�
%P�����
%�1��P

P ��P&P���������P�
%P���
���
�P

P �	P&P���%)P	�����
��
�P

P
�����P���(�������P(�����P
���"�3P

P PP!P&P!
)���)�������P

P

������P	�����
��
�.���,���P���

�
,P
/0���)P

�1)�������
).�����
�)P

0��
�6��P��#����	���P��
����	P	�P���
�#�
P
��"
�
P���
	�P��
�
�P������P

P

0��
�6��P��
�
�P��	����P#��P��"
�
P���
	�P
���'����P

P

��	�������P	��P#����"�
�	�P��$P�*��
	�$P
��	
����P�#P��
�
�P��	����P,�&'&P���
	��P
#��
�
�P�$�����	��	����P
�'�
�P�	��
�
�P��
��
�P
��
�	�
�
-P

P

���
��"��P	��P���
�
�	����P�#P��
�
�P��	����P
,�&'&P���
	��P#��
�
�P�$�����	��	����P
�'�
�P
�	��
�
�P��
��
�P��
�	�
�
-P

P

9���P$�
�����P���
����P#��P��
�
�P P



�����P������P	���������P��������PP
����P� ��!��"��P�������P

� � � ���

$���
�����	P��$P���'���P�
�����'P

����'��P��"
�
P���
	�P���'����P
�����	��	P
��	�P��"
�
P���
	�P
���P��$P��'�
�	����P

P

����
���P�
���P	�P���
����	P��
�
���P��$P
���'����P

P

����
���P��
�
���P#��P��'���6�	����
P�
����P
�	��
	�����P��$P���'����P

P

����
���P��
�������P	�P����	��P��$P
���
��	�P���'����P#��P	����P�##�
	�������P
��$P=��
�	�P

P

7�
������	��P��"
�
P���
	�P��#����	�
�P
���
	�
��P,�&'&P���P�#P$�	�P��$P��#����	���P
	�
���
�'�P�	��$��$�P�
����P	��P�'��
�P
�����P���
�
�"
��P��$P���P�#P�	��$��$P
��#	����P$���
�����	P
�#�P
�

�P����
��
��P
����P$���
����'P���P7�P���
�
�	����-P

P

����
���P�	��	�'���P#��P
��	������P=��
�	�P
����������	P

P

P ��P2P��,���P�����
%�1��P

P ��P&P��������
�P�
%P�����
%�1��P

P ��P&P���������P�
%P���
���
�P

P �	P&P���%)P	�����
��
�P

P
�����P���(�������P(�����P
���"�3P

P PP!P&P!
)���)�������P

P

�����
������
P �1)�������
).�����
�)P

0�������P	��P���
	�P
�	���
�P�#P����
�	����P
�����$P

P

+������
�	��P��P���	��'P��$P���

��P��P
�������P��$P	����'�P�
�
	����
P������P��	�P

��'���	�
P��$P
�
	���
P���#�
���
�P

P

��
�
�	�P����	P#���P��$���$��
�P��$P
��'���6�	����P

P

9���P�P�����	�P�#P������
���P	�P$��������	�P
��"
�
P���
	�P��#����	���P,�&'&P��
��
P
��	������P��$���P"
�'�-P

P

!�����	�P$���'�����
�P�	�	��	�
�
�P
���'�����	�
�P��$P�
���	�#�
P��#����	���P#��P
���P"�P���#�������
P��$P
��P��$���
��P

P

0��
���P
������
�	���P��$P'����P$�����
P
�	��	�'���P,�&'&P����
��
�$P��'�	��	����P

��#
�
	P����
�	����P�
	���P
��	����'�P����P

������
�	���-P��P��	���
	����P��	�P
��$���$��
�P��$P'�����P

P

P ��P2P��,���P�����
%�1��P

P ��P&P��������
�P�
%P�����
%�1��P

P ��P&P���������P�
%P���
���
�P

P �	P&P���%)P	�����
��
�P

P
�����P���(�������P(�����P
���"�3P

P PP!P&P!
)���)�������P

P

��������P���
���
��P �1)�������
).�����
�)P

7�
������	��P�	��	�'���P#��P��	���
	��'P��	�P
�������P#���P$������P"�
�'����$�P,�&'&P

P



�����P������P	���������P��������PP
����P� ��!��"��P�������P

� � � ���


�
	���
�P��
���
�����
�P�$�
�	����
�P��
��
�P
'��$���P�'��P�	���
�P��*��
P�����	�	����P
���#�������
�P��
�'����P�##�
��	����P���	�
P��$P
�����
�
P
���"�
�	���-P

+����$���P	��P��
�P�#P
�
	���
�P��
��
�P��$P
"��������
P#�
	���P��P	��P�

����"�
�	��P
����
�"�
�	��P�

��	�"�
�	�P��$P$�
�����P�#P
��"
�
P���
	�P�����
��P

P

������$�P	�P$������P���$�P	��	P���P	��P
����
	P�#P
�
	���
P$�##����
��P

P

5*�
����P	��P$�����
P#��
��P	��	P
��	��"�	�P
	�P
�
	���
P$������	�P

P

���
��"��P	��P���$P#��P�P$������P��"
�
P
���
	�P����#��
�P

P

0�������P��"
�
P���
	�P���'����P#��P	����P

�
	���
P
����	��
�P

P

P ��P2P��,���P�����
%�1��P

P ��P&P��������
�P�
%P�����
%�1��P

P ��P&P���������P�
%P���
���
�P

P �	P&P���%)P	�����
��
�P

P
�����P���(�������P(�����P
���"�3P

P PP!P&P!
)���)�������P

P
�����
���P	���
)��
P��P��������P/0���)P �1)�������
).�����
�)P

0�������P
������	�P
����'��P��$P
��
�	��������P����'P��
	��
�P#�
	���P,��P
$�	�������	�-P�##�
	��'P���
	�P

P

+�

�"���	��P��P
������	�<"���$P
���	�
���	���P������
�P�##��	�P

P

5�	�"
�����P
����'��P��	�P���P�	�����
$���P P

8�
�
�	�	��P
�

�"���	���P��$P���	��������P	�P
������P���	�
���	���P�#P���P�	�����
$���P

P

����	����P���	��������P��	�P���P�	�����
$���P P

9���P'����P���
�����P	�P�$���
�P

������	�P����
�����	P

P

���	��'������P	��P��
�P�#P'��������	�
P��$P
���<'��������	�
P��'���6�	����P��P	��P
$�
�����P�#P
������	�P���
	�P�����
��P

P

1�'�	��	��P#��P	��P���P�#P
������	�P����	�P
��$P������
��P

P

9���P
������	�P����	P����P$���
����'P
��"
�
P���
	�P��
�
���P��$P���'����P

P

!����	��P��"
�
P���
	�P��
�
����P���'�����P
��$P������
��P

P

P ��P2P��,���P�����
%�1��P

P ��P&P��������
�P�
%P�����
%�1��P

P ��P&P���������P�
%P���
���
�P

P �	P&P���%)P	�����
��
�P

P
�����P���(�������P(�����P
���"�3P

P PP!P&P!
)���)�������P

P
��1���P������P/���
��P/0���)P �1)�������
).�����
�)P

���
�����P	��P�
���	�#�
P#���$�	���P�#P	��P P



�����P������P	���������P��������PP
����P� ��!��"��P�������P

� � � ���

#��
$P�#P��"
�
P���
	�P

���	��'������P��������	P����	�P��P	��P
���	���P�#P	��P��"
�
P���
	�P���#������P

P

��
�	��P��"
�
P���
	�P�
���
�P���

�P	�P	��P
+���P!�"
�
P���
	�P8��
	����P��$P���P
5����	��
P�����
��P�#P!�"
�
P���
	�P

P

0��
���P	��P"���
P��"
�
P���
	�P�
���
��P
,��

�$��'�P"�	P��	P
���	�$P	�P"���	�	��	�
��P
���$����
�'��P����������	�
P���
	�P
�
���
���P���
	�P�����
��P�$�����	��	����P
��$P��
��
P��$P"��������
P���
	�P�
���
��-P
	�P��"
�
P���
	�P��
�
���P��$P���'����P

P

+��$�
	�P�P
������������P������P�#P	��P
�
���	�#�
P���$��
�P��
�	�$P	�P�P��"
�
P���
	�P
������P
��
����P���P��	�����	���P

P

��	������P�
���	�#�
P���$��
�P#���P�P�����	�P
�#P	�*	P��$P�
�
	����
P����
��P

P

��	�������P	��P
���	�	����P�#P������
�P
#��$��'�P,�&'&P
���	�	����P�#P$�	�P����
���P
�����	��
�P�#P�"�����	����P��$P
��	����
�	��������-P

P

��	�������P	��P
����P��'�
�	�����P��
�
���P
��$P���
�$����P#��P	��P�	��
�
P
��$�
	P�#P
������
�P,�&'&P��	���	P
��#�$��	��
�	��P�����P
��";�
	P���
�����-P

P

+��	��"�	��P	�P"��
$��'P	��P�
���	�#�
P"���P�#P
��"
�
P���
	�P

P

P ��P2P��,���P�����
%�1��P

P ��P&P��������
�P�
%P�����
%�1��P

P ��P&P���������P�
%P���
���
�P

P �	P&P���%)P	�����
��
�P

P
�����P���(�������P(�����P
���"�3P

P PP!P&P!
)���)�������P

P

(�
�
����P���

�
,P�
%P��
�,���
�P
/0���)P

�1)�������
).�����
�)P

7�	�����	�P	��P��	����
�	��������P�#P
�
�
�P
�	�	��P��$P#�$���
P��"
�
P���
	�P��$P���
	�P

���P���	���P#��P��"
�
P���
	�P���'���P
����'����	P

P

7�	�����	�P	��P��'���6�	����
P�	��
	�����P
#��
	�����P��$P��	����	���P�#P
�
�
�P�	�	��P
��$P#�$���
P��"
�
P���
	�P�'��
���P#��P
��"
�
P���
	�P���'���P����'����	P

P

����
���P���	��������P��	�P�'��
���P��	���P
	��P#�$���
�P�	�	��P��$P
�
�
P
���
�P�#P
'��������	P	��	P����P��	����	�P����P��"
�
P
���
	�P��	��	����P��P��	�P���
�#�
P�������P
��
�P��P����'��
�P����	�P

P

7��
����	�P	��P;�$�
��
P��$P�����	����
P
���
�$����P�#P	��P'�������'P"�$�P��$%��P
�$�����	��	���P���	P	��	P��������P	��P
�����	����P�#P	��P��"
�
P���
	�P��'���6�	���P

P



�����P������P	���������P��������PP
����P� ��!��"��P�������P

� � � ���

����
���P�P���'�����	�
P"�$'�	P P

����'��P���'����P��	���P
�����	P��$P
#���
��	�$P"�$'�	P
���	����	�P

P

����
���P�	��	�'���P#��P$�	�������'P"�$'�	P
������	���P"���$P��P#�$���
�P�	�	��P��$P
�
�
P
#����
��
P
��	��"�	����P

P

5��
��	��P���'���P���#�����
�P P

9���P���
��	���P����
	�P	�P�������P
���#�����
�P

P

!�������P�������
�P#��P#��$��'P#���P
�*	����
P����
��P

P

0��
���P"���
P�����P��
�	����P���

�P	�P	��P
����'����	P�#P��'���6�	�����P��	���	���P�#P
��������
�P��$P����
�	���P�#P
��#
�
	�P

P

0��
���P��"
�
P���
	�P��#����	�
�P���

�P	�P
�������P���'���P��$P"�������P�����	����P
,�&'&P"�������P���
���P���
�����P��	�������<
��$�P��#����	���P�
�����'-P

P

1�'�	��	��P
��	��
	�P��$P�	���P�'������	�P
#��P	��P���������P�#P�����
��P

P

9���P
��	<�##�
	��������P
��	<"���#�	�P��$P

��	<�	�
�	�P���
����P��P���'�����	�
P
������	�6�	���P��$P$�
�����P�����'P

P

P ��P2P��,���P�����
%�1��P

P ��P&P��������
�P�
%P�����
%�1��P

P ��P&P���������P�
%P���
���
�P

P �	P&P���%)P	�����
��
�P

P
�����P���(�������P(�����P
���"�3P

P PP!P&P!
)���)�������P

P
���%��)��
P�
%P/�)���)P���
0�
,P/0���)P �1)�������
).�����
�)P

7�
������	��P�	��
�
P�	��$��$�P�#P���
	�
�P
��P	��P"����P�#P�

P��	���
	����P��	�P
��'���6�	�����P
������	����P��$P��$���$��
�P

P

7�
������	��P���	���P	������'P��	�P��"
�
P
���
	�P���
	�
�P

P

!��	�
���	��P��	�P�	�����
$���P��P�$��	�#���'P
���P��
���P��$P�P�����$P������P��P'��$��'P
����
��
��P#��P
������	�P�
	���P

P

0��
�6��P��	����
P��$P�*	����
P���"
���P
	��	P���P�##�
	P	��P$�
�����P�#P5����	��
P
!�"
�
P���
	�P�����
��P

P

!����	��P��$���$��
�P	���P��$P
��'���6�	����
P
������'P�����	���	���P

P

5�	�"
�����P���	����'�P����P�$�����'�P

��
���'P��P�	���P�������
P$���
�����	P
�����	���	���P#��P	��P��"
�
P���
	�P����#��
�P

P

+��	��"�	��P	�P	��P��������'�P�����	��'P��$P

��	������P����������	P�#P��'���6�	����
P
���#�����
�P

P

��$�#���P��'���6�	����
P���
	�
��P��P

����$���	���P�#P
���'��P��P	��P��"
�
P
���
	�P���	���P��$P	��P
��'��P��
��
�P

P



�����P������P	���������P��������PP
����P� ��!��"��P�������P

� � � ���

��
�	�
�
�P��$P�
�����
P����������	P

P ��P2P��,���P�����
%�1��P

P ��P&P��������
�P�
%P�����
%�1��P

P ��P&P���������P�
%P���
���
�P

P �	P&P���%)P	�����
��
�P

P
�����P���(�������P(�����P
���"�3P

P PP!P&P!
)���)�������P

P
P
P
P
P
P
P
P
P

��)�P��������
��P/���
,��)-P

P

P

P

P

P

P
��)�P����)P���P3��+��-P

P

P

P

P

P

P

��
�����4)P�����
�)P�1���P��������
��P	�)��))��
2P

P

P

P

P

P

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

P



�����P������P	���������P��������PP
����P� ��!��"��P�������P

� � � ���

P

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
P
P
P
P
P
P
P
P
P
P

�

�

�

�

/����
,P��������-P

�
��P 2P 
�����	��	
�P $�����	��	��P �"3���P ������	�5��P ���

�P ���������'P �*��
	�	����P ��P 	��P

�*�
�	���P�#P 	��P��;���	�P�#P
��	�
�
P ;�"P��������"�
�	���P��$P�";�
	����:P�����P�*
��	����
P
��	��"�	����P
	�P 	��P �����

P #��
	�����'P �#P �P $����	���	P "�P $�����	��	��'P ���	��	����P #
�*�"�
�	��P ��$P 
���	���	�P ��P
�$$������'P ������P ��$%��P $���
����'P ���	����P ���
�$�����P ��P �����
����	�P #��P '���	��P �##�
���
���P
��$P �##�
	�������:P ���������P �����"P ���

�P ��$P ����
�$'�:P 
���	��	
�P ��	�
���	��P ��$%��P ������$�P
=��
�
�P 	�P 
���'��'P ��	��	����P ��$P $����	���	�
P ���$�:P 
���	��	
�P 
��	��"�	��P �����"
�P ��
�	����P 	�P
���;�
	�P��P ���"
���:P$�����	��	��P����P�#P �P ��������P=��
�	�:P ��$P ��P �P ��
�	���<�����	�$P 	���P�
����P
	��	P����	����P��$P�����	��P�*
�

��	P������'P��
�	��������&P
P
��P ?P 
�����	��	
�P $�����	��	��P ���("�"���P �
%P ������	�5��P ���

P ��P 	��P �*�
�	���P �#P 	��P

��;���	�P �#P 
��	�
�
P ;�"P ��������"�
�	���P ��$P �";�
	����:P �����P �����	��	P 
��	��"�	����P 	�P 	��P �����

P
#��
	�����'P�#P�P���	%$��	P"�P$�����	��	��'P��
�$P���#�����
�P��	�P�����
	P	�P���$�
	���	�P��$P=��
�	�P�#P
����P��$P���������P�	���'P���

�P��$P����
�$'�:P��P�P�	���'P	���P�
����P���P����	����P��$P�����	��P
'��$P������'P��
�	��������&P
P
��P2P
����	��	
�P$�����	��	��P�((���" �P�
%P���������P���#�����
�P ��P 	��P�*�
�	���P�#P 	��P
��;���	�P �#P 
��	�
�
P ;�"P ��������"�
�	���P ��$P �";�
	����:P �����P ����	���P 
��	��"�	����P 	�P 	��P �����

P
#��
	�����'P �#P �P ���	%$��	P "�P $�����	��	��'P ��##�
���	P ���#�����
�P ��	�P �����
	P 	�P ���$�
	���	�P ��$P
=��
�	�P�#P����:P���������P���������	�P
���
P�#P���

�P��$P����
�$'��P������'P�����	���	���P	�P$���
��:P
��P�P	���P�
����P���P����	����P��$P�����	��P����	���P������'P��
�	��������:P����P"��������P����	���
�P
��#
���
��P	��P����P'����:P��$P���$�
�P�$;��	�P	�P
���'��'P��	��	����P��$P����P����'����	�&P
�

�	P ?P �����

P ���#�����
�P ���	/P 	� ��������P 	�P ������P 
�����	��	P �*�
�	���P �#P �

P ;�"P
��������"�
�	���P��$P�";�
	����:P$�����	��	��P��

���P��P����P�����P"�	P'��$��
�%$���
	���%����	����'P
��P�	���P�����P���P"���P���$�$:P���#�����
�P#�
	���%
����	��
���P��P�$$�����$P�"���P���$P#��	���P
$���
�����	P��$%��P
�����	��	P���
�
�	���&P
P
!P ?P �����

P ���#�����
�P !��������5��:P ;�"P ��������"�
�	���P ��$P �";�
	����P ����P ��	P "���P


�����	��	
�P ��	:P ���#�����
�P ��=�����P 

���P ����	����'P ��$P ���P ��	P ���	P ��
�P ��	�P ��=�������	�:P
��

�����P ����P "���P ��
�P �

������
P ��P �#P ������
P ����
	:P ���#�����
�P ���P #��
�$P 	�P �������P 	�P

$�����	��	�P��##�
���	P
���
P�#P
����	��
���P��=����$&P



�������������	
��
�

���
����
�����	���
��������
�
���
���
������������

r

r ñ�r

r
r
r
r
r
r
r
r
r

��������r����	�
���r
r


������r
r

����r��������r
r
r
r
r
r
r
r
r
r
r
r
r



�����������	�
�����
�������

�

S
S
S
S
S
S
S
S
S
S
S

S
S
S
S
S
S
S
S
S
S

S
�����S������S	�
�����
�S��
�����S

��������
��S���������
S����S
S
S

S
S
S
S
S
S
S
S
S

S
S
S
S
S
S
S
S

S
S
S
S
S
S
S
S
��������S��S�����	
��	S�
�S������S����	�S
������
�S
�S��
����	��	���S�S���������S������
��	S
�
���S����
����S���	�
�S
S
�������S��S����������S�
�����S� !!S
S

S
S
S
S
S
S
S
S
S
S
S
S S S S S S S S S S S S



�����S������S	���������S��������SS
�����������S������� ��S

� � � �
�

S
S
S
S
S
S
S

S
S
S
S
S
S

S
S
S
S
S
S

S
S
S
S
S
S
"���S�S#���S"���$S�
��S�

��	������S�����S	
S�����������S%�	�S��
���
S
�����
��	S���&
�S��������
��S
����
�������	���'S(	���S����
�������	���S
��S�������)S��
���
S�����
�
��	*S��
���
S�
���
��	�	�
�*S��
���
S
������	�
�*S��	���������S���S
���	������S�


���	�S����	�
��*S
�������S	�
������S���S%
�+S�����*S������	���S
����
��	�S���S���


����	�
��S
�S�
����S������S�	�'S
S

�
��S�

��	������S�
�S������S����	�S��
�����
����S#��
�	��S���S,*S� ! $S
S
"��S�
�����S
�S���+����S-�	%���S�����
��S���S������S����	�S����	���S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

S
S

S
.�
�)////////////////////////////////S�
����S������	�S0S//////////////////////S
S
����������	�
�//////////////////////////SS"�	��S�
��S///////////////////////////S
S
����	�S�����	
��	S//////////////////////////////////////////////////////////S
S
1
�+S�	�	�
�///////////////////////////////S
S
�����%S����
�S/////////////////SSS S 2�����	
�S////////////////////////S
S
"���S
�S2�����	�
�S ///S3��	���S��
��	�
����S S ////!�	S3�	���
S���	���SS
S S S ///S������S2�����	�
�S S ////���S3�	���
S���	���S
S S S ///S�������S2�����	�
�S
S

�

��!S����S����S��
�����S��������
��S���������
S������"#SS��
�����S�"S��������!S�
S���S
�����$�
%S���
���
���"&S
S
�
��������'�""�""��
�S()���")SS��������S	��S����	�S�	�	��S
�S�
����	�
��S���S	����S����	�S��	��
����	�SSS
S
������S	�����
��
�'���%���S���

�
%S()���")SS�����4��S���
�
�	�
�S���S��	�����	��S�
����SSSS
S
�����
������
&SS�
�������S����
����	�S�+����S���S�������S�	��	�����SSS
S
��������S���
���
��&SS3��
��
��	��S����
����	�S�	��	�����S���S�
�������S	��S�
��S
�S���	����S���	
��S��S

	��S��������S
�S������S����	�S��������S
S
�����
���S	���
"��
S��S��������S()���"&SS��������S���&
�S��	��������S�


���	�S���+����S

S
��*���S������S(���
��S()���"&SS����	����S��

S	��S�
��S������S����	�S����	�
��S���S	��S"��S2����	���S

��������S
S
��
�
����S���

�
%S�
!S��
�%���
�S()���"&SS5	���4��S�����	���*S��������	S����	����S
S
���!��"��
S�
!S(�"���"S���
)�
%S()���"&SS3��
��
��	��S�	�����S�	�������S
�S����	���6SS����������S
	����S

	
S�	����S	
%���S
�7��	����6S��������S�	���S	
S��
���	���S�������
��	6S��
�����S�����
�
��	S�
�S����8


	���	�
�S���S	��
%
�+'SS
S



�����S������S	���������S��������SS
�����������S������� ��S

� � � ���

�
��������'�""�""��
�S()���"S �*"�������
"'�����
�"S

��������S	��S����	�S�	�	��S
�S�
����	�
��S
���S	����S����	��S��	��
����	�S
�S����	�S���S
�������S#�'�'S���	
��S�
�	����	���S	
S����	�S
��


	�
�S���S�������S������	�
�*S
����������	�S���S���S
�S����	�S��������$S

S

���������S	��S������	����	���S
�S�S�
����	�
�8
�����S����	�S��
���
S#�'�'S�9��	�*S�
����S
��	��
����	�*S�����
�
��	$S

S

:�����	��S���������S	��	S
������S������S
����	�S�
���	�
��S

S

5���S
�	�
��S���S���	��
��	�S�
�S�
����	���S
�����S���S��������S9���	�	�	���S���S9����	�	���S
��	�S

S

����������S�
�����S
�S������S����	�S��	�S
���S���
�
�	�
�S

S

2;�
����S	��S��	����	�S���S�

��������	�S
�S
��	�S

S

3���	�����S����S��S��	�S�
�����S S

2
��
��S�	�����S����������S��S	��S�
����	�
�*S

���	������*S���*S���S�����
���	�
�S
�S��	�S
���S���
�
�	�
�S

S

3�	�����	�S9���	�	�	���S���S9����	�	���S��	�S S

��+��S�


���	�8��������S����������S��

S
9���	�	�	���S���S9����	�	���S��	�S#�'�'S���+�S
���S������	�S	
S	��S�


���	�*S����	�S���S
���
����S�����$S

S

5���S���
�
�	�
�S	����
�
��S	
S�
����	*S�	
��*S
���S��	�����S��	�S

S

5���S��	�S	
S�������S�����	����*S�
��	����*S
�	�����*S���S�
����S������S����	�S������S

S

S ��S+S��%���S�����
!�*��S

S ��S,S��������
�S�
!S�����
!�*��S

S ��S,S���������S�
!S���
���
�S

S �	S,S���!"S	�����
��
�S

S
�����S�����������S������S
��� �-S

S SS�S,S�
"���"�������S

S
�


��	�)S//////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////SS
S

������S	�����
��
�'���%���S���

�
%S
()���"S

�*"�������
"'�����
�"S

�����4��S���
�
�	�
�S�������	S	
S��������S
������S����	�S�
����S������S

S

�����4��S�
����S
�	�
��S�
�S������S����	�S
��
���
�S

S

��	��
����S	��S���������	�S���S�;���	��S

�	�

��S
�S�
����S
�	�
��S#�'�'S����	�*S
������*S��
����	��	���*S�����*S�	�����*S�
����*S
�
��	����$S

S



�����S������S	���������S��������SS
�����������S������� ��S

� � � ���

���������S	��S�
�����	�
��S
�S�
����S
�	�
��S
#�'�'S����	�*S������*S��
����	��	���*S�����*S
�	�����*S�
����*S�
��	����$S

S

5���S������
�S��������S�
�S�
����S
�����
�
��	S���S��
���
S��������S

S

�������S������S����	�S��
���
�S�
����	��	S
%�	�S������S����	�S��%�S���S������	�
��S

S

�����
��S�����S	
S�
���
��	S�
������S���S
��
���
�S

S

�����
��S�
������S�
�S
�����4�	�
���S�����*S
�	���	����*S���S��
���
�S

S

�����
��S
�������
�S	
S

��	
�S���S
������	�S��
���
�S�
�S	����S�����	�������S
���S9����	�S

S

3��
��
��	��S������S����	�S���
�
�	���S
����	����S#�'�'S���S
�S��	�S���S���
�
�	�
�S
	����
�
��S�	�������S���
��S	��S������S
%����S����������*S���S���S
�S�	������S
�
�	%���S�����
�
��	S����S�����S����������S
%���S�����
����S��%S3"S�������	�
��$S

S

�����
��S�	��	�����S�
�S�
�	���
��S9����	�S
�
��
��
��	S

S

S ��S+S��%���S�����
!�*��S

S ��S,S��������
�S�
!S�����
!�*��S

S ��S,S���������S�
!S���
���
�S

S �	S,S���!"S	�����
��
�S

S
�����S�����������S������S
��� �-S

S SS�S,S�
"���"�������S

S
�


��	�)S//////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
S

�����
������
S �*"�������
"'�����
�"S

��������S	��S����	�S��	�����S
�S�
����	�
��S
������S

S

�


�����	��S��S%��	���S���S
�����*S��S
����
�*S���S	��
���S����	�
���S
����*S%�	�S
�������	��S���S���	����S��
��������S

S

�
����	�S����	S��

S�����������S���S

�����4�	�
��S

S

5���S�S�����	�S
�S����
�����S	
S�����
���	�S
������S����	�S���
�
�	�
�S#�'�'S�
����S
��	%
�+�*S
����*S��
��$S

S

������	�S��

�������*S�	�	��	����*S
��
���

�	��*S���S�����	����S���
�
�	�
�S�
�S
���S��S��
�����
���S���S���S���������S

S

�������S�


�����	�
�S���S��
��S����
��S
�	��	�����S#�'�'S����������S���
	��	�
�*S
�
�����	S���
��	�
�*S��	���S���	�����*S���+S
�


�����	�
�$S��S��	����	�
��S%�	�S
�����������S���S��
���S

S



�����S������S	���������S��������SS
�����������S������� ��S

� � � ���

S ��S+S��%���S�����
!�*��S

S ��S,S��������
�S�
!S�����
!�*��S

S ��S,S���������S�
!S���
���
�S

S �	S,S���!"S	�����
��
�S

S
�����S�����������S������S
��� �-S

S SS�S,S�
"���"�������S

S
�


��	�)S//////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
S

��������S���
���
��S �*"�������
"'�����
�"S

3��
��
��	��S�	��	�����S�
�S��	����	���S%�	�S
����
��S��

S�������S���+��
����S#�'�'S
���	����*S�
��
��
�

��*S�����	�
���*S������*S
������*S���*S�	����*S��;���S
����	�	�
�*S
��
�����
���*S������
��S�������	�
�*S
��	��S���S
��������S��������	���$S

S

�
�������S	��S�
��S
�S���	����*S�
����*S���S
������
���S���	
��S��S	��S�����������	�*S
����������	�*S�����	�����	�S���S��������S
�S
������S����	�S��������S

S

����
���S	
S�������S�����S	��	S���S	��S
�����	S
�S���	����S�����������S

S

2;������S	��S����
��S�
����S	��	S�
�	����	�S
	
S���	����S�������	�S

S

���������S	��S����S�
�S�S�������S������S
����	�S%
�+�
���S

S

��������S������S����	�S��
���
�S�
�S	����S
���	����S�

��	����S

S

S ��S+S��%���S�����
!�*��S

S ��S,S��������
�S�
!S�����
!�*��S

S ��S,S���������S�
!S���
���
�S

S �	S,S���!"S	�����
��
�S

S
�����S�����������S������S
��� �-S

S SS�S,S�
"���"�������S

S
�


��	�)S//////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
S

�����
���S	���
"��
S��S��������S()���"S �*"�������
"'�����
�"S

��������S�


���	�S���+����S���S
����	�
������S�

��S
��	����S���	
��S#
�S
��	��
����	�$S�����	���S����	�S

S

�
����
��	��S��S�


���	�8�����S
���	�����	
��S��������S���
�	�S

S

2�	��������S���+����S%�	�S+��S�	�+��
�����S S

������	�	��S�
����
��	�
�S���S���	��������S	
S
������S���	�����	�
�S
�S+��S�	�+��
�����S

S



�����S������S	���������S��������SS
�����������S������� ��S

� � � ���

����	����S���	��������S%�	�S+��S�	�+��
�����S S

5���S��
��S��
������S	
S�������S
�


���	�S���
���
��	S

S

���	���������S	��S�
��S
�S�
����
��	��S���S
�
�8�
����
��	��S
�����4�	�
��S��S	��S
��������S
�S�


���	�S����	�S��������S

S

.��
	��	��S�
�S	��S���S
�S�


���	�S����	�S
���S���
�����S

S

5���S�


���	�S����	S%���S�����
����S
������S����	�S�
������S���S��
���
�S

S

��


	��S������S����	�S�
������*S��
���
�*S
���S���
�����S

S

S ��S+S��%���S�����
!�*��S

S ��S,S��������
�S�
!S�����
!�*��S

S ��S,S���������S�
!S���
���
�S

S �	S,S���!"S	�����
��
�S

S
�����S�����������S������S
��� �-S

S SS�S,S�
"���"�������S

S
�


��	�)S//////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
S

��*���S������S(���
��S()���"S �*"�������
"'�����
�"S

���������S	��S�����	����S�
����	�
�S
�S	��S
�����S
�S������S����	�S

S

���	���������S��

����	S����	�S��S	��S
���	
��S
�S	��S������S����	�S��
�����
�S

S

����	��S������S����	�S�������S�+����S	
S	��S
�
��S������S����	�S����	�
��S���S"��S
2����	���S��������S
�S������S����	�S

S

�������S	��S�����S������S����	�S��������S
#���������*S��	S�
	S��
�	��S	
S��
�	�	��	���*S
�����
�
�
��*S�����
�
��	��S����	�S
��������*S����	�S��������S��
����	��	�
�*S
���S�
����S���S������
���S����	�S��������$S
	
S������S����	�S�
������S���S��
���
�S

S

�
����	�S�S�

����������S�����%S
�S	��S
�����	����S��������S����	��S	
S�S������S����	�S
�����*S�
�����*S
�*S��	�����	�
�S

S

��	������S�����	����S��������S��

S�S�����	�S

�S	�;	S���S����	�
���S�
�����S

S

��	��
����S	��S��
�	�	�
��S
�S��������S
��������S#�'�'S��
�	�	�
��S
�S��	�S�
�����*S
�
�
�	����S
�S
������	�
��S���S
��	������	�
������$S

S

��	��
����S	��S��%�*S������	�
��*S�
������S
���S��
�������S�
�S	��S�	�����S�
����	S
�S
��������S#�'�'S��	���	S�
������	����	�*S��
��S
���7��	S��
������$S

S

�
�	����	��S	
S��������S	��S�����	����S����S
�S
������S����	�S

S



�����S������S	���������S��������SS
�����������S������� ��S

� � � ���

S ��S+S��%���S�����
!�*��S

S ��S,S��������
�S�
!S�����
!�*��S

S ��S,S���������S�
!S���
���
�S

S �	S,S���!"S	�����
��
�S

S
�����S�����������S������S
��� �-S

S SS�S,S�
"���"�������S

S
�


��	�)S//////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
S
��
�
����S���

�
%S�
!S��
�%���
�S
()���"S

�*"�������
"'�����
�"S

3�	�����	�S	��S��	������	�
������S
�S�
���*S
�	�	�*S���S�������S������S����	�S���S����	�S
����S���	�
�S�
�S������S����	�S��
���
S

�����
��	S

S

3�	�����	�S	��S
�����4�	�
���S�	���	����*S
����	�
��*S���S��	�
��	���S
�S�
���*S�	�	�*S
���S�������S������S����	�S��������S�
�S
������S����	�S��
���
S
�����
��	S

S

�����
��S���	��������S%�	�S��������S%�	���S
	��S�������*S�	�	�*S���S�
���S������S
�S
�
����
��	S	��	S����S��	�
��	�S
���S������S
����	�S��	��	�
��S
�S%�	�S��������S������*S
����S��S�
�������S����	�S

S

3
���
��	�S	��S7�������S���S
����	�
���S
��
�������S
�S	��S�
�������S�
��S���&
�S
��
����	��	���S���	S	��	S
�������S	��S

����	�
��S
�S	��S������S����	�S
�����4�	�
�S

S

�����
��S�S��
���

�	��S�����	S S

�������S��
���
�S%�	���S������	S���S
�
�����	��S�����	S�
��	����	�S

S

�����
��S�	��	�����S�
�S��	��
�����S�����	S
���
��	���S�����S
�S�������*S�	�	�*S���S�
���S
���������S�
�	����	�
��S

S

2�����	��S��
���
S����
�
����S S

5���S������	�
�S�����	�S	
S�
��
��S
����
�
����S

S

��������S��
�
����S�
�S�������S��

S
�;	�����S�
�����S

S

�������S�����S��
��S����	�
��S�+����S	
S	��S

�����
��	S
�S
�����4�	�
��*S

	���	�
�S
�S
����
����*S���S���
��	�
�S
�S�
�����	�S

S

�������S������S����	�S���
�
�	���S�+����S	
S
�
��
��S��
���
S���S��������S
����	�
��S
#�'�'S��������S��
����S��������*S��	�������8
%���S���
�
�	�
�S��������$S

S

.��
	��	��S�
�	���	�S���S
	���S�����
��	�S
�
�S	��S��
����
�S
�S��������S

S

5���S�
�	8�����	�������*S�
�	8������	*S���S
�
�	8�	���	�S��������S��S��
���

�	��S

S



�����S������S	���������S��������SS
�����������S������� ��S

� � � ���

���
��	�4�	�
�S���S������
�S
�+���S

S ��S+S��%���S�����
!�*��S

S ��S,S��������
�S�
!S�����
!�*��S

S ��S,S���������S�
!S���
���
�S

S �	S,S���!"S	�����
��
�S

S
�����S�����������S������S
��� �-S

S SS�S,S�
"���"�������S

S
�


��	�)S//////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
S

���!��"��
S�
!S(�"���"S���
)�
%S()���"S �*"�������
"'�����
�"S

3��
��
��	��S�	�����S�	�������S
�S����	���S
��S	��S�����S
�S���S��	����	�
��S%�	�S

�����4�	�
��*S�


���	���*S���S�����������S

S

3��
��
��	��S���	�
�S	���+���S��	
S������S
����	�S����	���S

S

���	�����	��S%�	�S�	�+��
�����S��S����	������S
+��S������S���S�S������S����
�S��S�������S
����������S�
�S�


���	�S��	�
�S

S

�����4��S��	�����S���S�;	�����S��
���
�S
	��	S
��S�����	S	��S��������S
�S2����	���S
������S����	�S��������S

S

��


	��S����������*S	��
S���S

�����4�	�
���S��������S
��
�	���	���S

S

2�	��������S
��	
����*S����S��������*S
�
������S
�S
	���S����
���S�����
�
��	S

��
�	���	���S�
�S	��S������S����	�S%
�+�
���S

S

�
�	����	��S	
S	��S
��������*S���
�	���S���S
�
�	���
��S�
��
��
��	S
�S
�����4�	�
���S
����
�
����S

S

�
������S
�����4�	�
���S����	����S��S
�
�������	�
�S
�S�������S��S	��S������S
����	�S���	�
*S���S	��S������S�
����*S
�
��	����*S���S��
�

��S�����
�
��	S

S

S ��S+S��%���S�����
!�*��S

S ��S,S��������
�S�
!S�����
!�*��S

S ��S,S���������S�
!S���
���
�S

S �	S,S���!"S	�����
��
�S

S
�����S�����������S������S
��� �-S

S SS�S,S�
"���"�������S

S
�


��	�)S//////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S
////////////////////////////////////////////////////////////////////////////////////S

////////////////////////////////////////////////////////////////////////////////////S

S
S
S



�����S������S	���������S��������SS
�����������S������� ��S

� � � ���

��"�S��������
��S(���
%��"&S

S

S

S

S

S

S

��"�S����"S���S-��$��&S

S

S

S

S

S

S

(�
����"��."S�����
�"S�*���S��������
��S	�"��""��
&S

S

S

S

S

S

S

��
�����."S�����
�"S�*���S��������
��S	�"��""��
)S

S

S

S

S

S

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

S
S
S
S
S
S
S
S
S

�*/������"S�
!S-���"S���S��0�S��������
��S�����!S

��
�����S	�����
��
�S���
S

�

�

�

�



�����S������S	���������S��������SS
�����������S������� ��S

� � � ����

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

S
S
S
S
S
S
S
S
S
S

�

�

�

(������S��	���S�
�S	���S2�����	�
�S����
�)SS////////////////////////////////////////////////////SS
S
-��������S��	�S
�S��	���S����
�)S////////////SSSS2�����S��	�S
�S��	���S����
�)S////////////////////S
S
S
���������<�S�����	���)S//////////////////////////////////////////SSS ��	�)S////////////////S
S
���
��S�����S������
��	S�����	���)S/////////////////////////////S ��	�)S////////////////SS
S
2
��
���<�S�����	���)S///////////////////////////////////////////SS ��	�)S////////////////SSS

�

���������
S��������&S

�

��S +S �
����	��	��S ��

��	��	��S � -���S ������	�1��S �+����S ����������S �;���	�	�
��S ��S 	��S

�;���	�
�S
�S 	��S
�7
��	�S
�S���	����S 7
�S����
�������	���S���S
�7��	����6S
�+��S�;���	�
���S�
�	����	�
��S
	
S 	��S 
������S ����	�
����S 
�S �S �����	
��	S ��S ��

��	��	���S ���	��	���*S ���;�����	�*S ���S ����	���	�S ��S
����������S ������S ���&
�S �����
����S ���	�
�*S ��
�������*S 
�S �������
��	�S �
�S ����	��S ������������S
���S �����	�������6S �
�������S ������S �+����S ���S +�
%�����6S �
��	��	��S ��	�����	��S ���&
�S ����
���S
9���+��S 	
S ��������S ��	��	�
��S ���S �����	
��	��S �����6S �
��	��	��S �
�	����	��S %
�+����S �
��	�
��S 	
S
��
7��	�S
�S ��
���
�6S��

��	��	��S%
�+S
�S �S ������
�S9����	�6S ���S ��S �S �
��	�
�8
����	��S 	��
S������S
	��	S
���	����S���S��


	��S�;������	S%
�+���S����	�
������'S
S
��S =S �
����	��	��S ��

��	��	��S ���� � ���S �
!S ������	�1��S �+���S ��S 	��S �;���	�
�S 
�S 	��S

�7
��	�S 
�S ���	����S 7
�S ����
�������	���S ���S 
�7��	����6S 
�+��S �
�
�	��	S �
�	����	�
��S 	
S 	��S 
������S
����	�
����S
�S�S���	&���	S��S��

��	��	���S�
���S����
�
����S%�	�S������	S	
S��
���	���	�S���S9����	�S
�S
%
�+S���S�
�������S�	�
��S�+����S���S+�
%�����6S��S�S�	�
��S	��
S������S%�
S
���	����S���S��


	��S
�

�S%
�+���S����	�
������'S
S
��S+S�

��	��	��S��

��	��	��S������ ��S�
!S���������S����
�
����S ��S 	��S�;���	�
�S
�S 	��S


�7
��	�S 
�S ���	����S 7
�S ����
�������	���S ���S 
�7��	����6S 
�+��S �
��	���S �
�	����	�
��S 	
S 	��S 
������S
����	�
����S 
�S �S ���	&���	S ��S ��

��	��	���S ���������	S ����
�
����S %�	�S ������	S 	
S ��
���	���	�S ���S
9����	�S
�S%
�+6S�
�������S����
����	�S�����S
�S�+����S���S+�
%�����*S���+���S
��
�	���	���S	
S�����
�6S
��S�S	��
S������S%�
S
���	����S���S��


	��S�
��	���S%
�+���S����	�
������6S%
�+S������
��S�
��	�����S
����������S	��S%
�+S��
��6S���S�������S��7��	�S	
S��������S��	��	�
��S���S%
�+S������
��	�'S
�

�	S =S 
������S ����
�
����S ���	(S 	����������S 	
S ������S �
����	��	S �;���	�
�S 
�S ���S 7
�S

����
�������	���S���S
�7��	����6S��

��	��	��S�������S��S�

�S�����S��	S��������&�����	�
�&

��	
����S
��S
	���S�����S���S����S������6S����
�
����S���	
��&�

��	������S��S���������S��
��S����S���	���S
�����
�
��	S���&
�S�
����	��	S�������	�
�'S
S
�S =S 
������S ����
�
����S ���������1��6S 7
�S ����
�������	���S ���S 
�7��	����S ����S �
	S ����S

�
����	��	��S 
�	6S ����
�
����S ��9�����S ��
��S 

��	
����S ���S ���S �
	S +��	S ����S %�	�S ��9����
��	�6S
���������S ����S ����S 
���S 
�����
���S 
�S 
�S 
���
��S �
���	6S ����
�
����S ���S ������S 	
S �
��
��S 	
S
��

��	��	�S���������	S�����S
�S�

��	������S��9�����'S



�������������	
��
�

���
����
�����	���
��������
�
���
���
������������

r

r ñ�r

r
r
r
r
r
r
r
r
r

���������r
r

����	�
���
r
r

��������
�r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r



����������	
�����
�
�������������	��	������	�����������
����	����
���������	��������

����������������	�
����������	������������	��������� �
�����!������"������������!�����������	�
����

�

�

���������	
�������
��
����������
�����������
����
�
�����������	
��������������
�������������
���
	���	���������
�����������������������������

���	���������������
�
�����������
	��
����������������	�������������������������	�������
�	�
�����
���	��
	���	��������������	�
�	��
���
�
��������������������	
�����������	���������	����������������	������������������������������
����
���	����	���������������������������������	������
��������������������
��������� �����
���
�������
�
���������������	����
�!�����	���
�����
������!� �"������
����������
�
�������������

����������#�
�������
��
���
	���������
	��������	��������������������������������	�����

����
�����
����������
�������������
�
�����������
	��
�������������������
���������������
��������	�������	���
���	��$�����	
��
����������	���������
	��
�������������	
���	�����	����������
���	����������
�����������
�
����������������
	�
�����������
����	������������������
�
�������������
��
������������
����������
��������������
�

���������	
�������
��
����������
����������
���
	
�������
��
�����
����� ���� 	
�������
��
�����
����� ���� 	
�������
��
�����
����� ����
%�

	�&
���	
��
������� � '�����������
����� �  ���
��������� �

(����
��	�� � (�����	�
�����)��
��� � *���������
��	
� �

(��������
���� � +
	

��������� � �

�������� �

*
������ � ��,����������
	
�� � ���������� �

!��
�������	���� � �
������� � "���-�
���� �

�
��� � .������� � /������	��
���� �

������������ � ��	����	������ � ���
����� �

!�����
���� � %���������� � *
���	�� �

*����
����� � .������	
� � +
����� �

#��
�� � 0�	���� � �
��-
��	
� �

�
�������	���� � *������%���	���� � #�
��
�� �

/���	���� � �������	�� � �	�����
����� �

"
���	
�� � !���	�
���� � �	
�����
�� �

%��	-��	���� � ������������ � ��
�	
���� �

 ���-��	����	�� � %�

	�&��� � +����
���� �

���
������� � ��
���������	��� � *����
����� �

1����� � *�	���
��2�	�����3� � /
��� �

0�������� � +���
	��
�����	���	��� � ��	�����	�� �

�������������	��������� � "����������� � *��������	
�� �

*��
�������� � �	����	���������� � !�������� �

+������ � #��������������� � �"�������� �

 �	������ � ���
�� �  ���	
�������� �

+���������� � /��������������	�� � ��������� �

+
	�
����$������� � ��
��
�������
���	�� � /�������	��������	�� �

����	������� � ��������� � 4�	�� �

*�
����
�� � '�	������ �  �	����� �

�
�

�
�
�



����������	
�����
�
�������������	��	������	�����������
����	����
���������	��������

����������������	�
����������	������������	��������� �
�����!������"������������!�����������	�
����

�

�

	�����������������������
�

�
������� �����������
�����!�
0�������������
	�������������	����������	��
��
	���	��������	�����������������	����	������
�
�������������������������
	�����������
��
������������
������������������
�������
	���������
	�
�������������
��
��������
��	
�������������
������������������
����
�������������
	
�	
������

����	
��������������	�
�	���,��������
��	
�
��
,����
�������������
	
��������
		�	
������
��������	��������������	
����
�����������
����	�����
��������������������
	
������
�������������������
�
���
���	����������
	�������
(������	���
��������
	����������	��5�*�
���
	�678��	����	�����������
����	�����
��
������������
����
�������������
�

9999�����
���	����	������,���
	���������
�	������
��������
���������������
	��������������
����

	��������������
�

9999������
������	��	������,�������
�������
	��
���������	
������	���
�����������	�����	�

�	��
���
�

9999�����	���������������������������
	����	�����
�	�
��
���������������	��,����
�

9999�����	����������
�������������������$������������������������������
	
�	
�����	���
�������
��
��-��-����
����	�����
���	��������	�����������
�

9999������,�����������
�����
	
�������	����:����������
	
�;���������	
������	�������������
�$���������	�������
����
�

9999������,����
����������	
�������������-�	
�	����	
���������������	
��
	�������
	�������
�	�
6�������	
8���������
���������������������	�������
�

9999������
	���������
�������
���������	����������������	�$����
������������������	����������
�

9999������
	��������
��	�����������������$�����������
����������������������$�������������������
,����������
�

9999������
	�������
	
��,���������	�����������	��,����
��
�����
	�����
9999���
��
��������
�	���� 9999���
���	� �
���'����	��	��
9999���
�������	�������� 9999���
��� �
���'����	��	��
� !���)<���
�)=	���
�

9999������
	�������
	
��,����
��
�������
	�>�
9999���
��
��������
�	��� �9999���
���	� �
���'����	��	��
9999���
�������	������� �9999���
��� �
���'����	��	��
� !���)<���
�)=	���
�

9999�������	?��������������
������������������
�	��	�����������	��,��������
��	?���������������
�����	���
�

9999������
	�������
	��������������	��� � 9999�%�����

�
�



����������	
�����
�
�������������	��	������	�����������
����	����
���������	��������

����������������	�
����������	������������	��������� �
�����!������"������������!�����������	�
����

�

�

�
�"��#��$���%�������"&���"'�"������������

�
�	����������������	
��������	��������	�������
����������	����
��	
��	�
���	������
	�������
��

	�&
���	��
�

@�� (�
����
	
�����������$���������������	�����	�
��������5�
�
�
�

A�� 0����������������	���������

	�&
���	�:��
���!������	��<���
���=	��;���
	
�	
5�(�
��
��������
	
���
����������	
���

���	
������������������������������������������
��

	�&
���	
��������������������	
����
���	������
	�������		��5���������
���
	
�����
���������
	��������
��
�����������������������������	������
�����5�

�
�
�

B�� (�
��
���������

	�&
���	?����
	
�	
�	�������

���	
���������������
	����
��	���
�$��������
	����������������������������������
���5�

�
�
�

C�� (�
���������	������
���
�
��
����������������	
������	����$��������
	���������:�����
�$�����	�������
�	�	
�����
���	
��
���
	��	�������������	
����	����	�������	����	
������;5�

�
�
�

D�� 0�����
�����������:,��;���
	
���	������

	�&
���	5�0����
	�������
������������������
	����������������������
	
��5�

�
�
�

E�� .����$��������
	��������������

	�&
���	��
	�����������
�	��	�������
�
�
�

F�� (�
��	���������	��������,������	����

�	���
���
�������5�(�
��
�������
��

	�&
���	?���������	����5�(�
����	���������������	��
����������������������������	�
��������
������
���	��	�
	��������������,���5�

�
�
�
�

�
�

�



����������	
�����
�
�������������	��	������	�����������
����	����
���������	��������

����������������	�
����������	������������	��������� �
�����!������"������������!�����������	�
����

�

�

�
�"��#��$���%���#%�����������

�
���

�	�
���������	�����
	��	
���������������
	����������������	
��������	�G�
�

@�� %������	���
	������	�����������	����	������

	�&
���	�������������
���	���������������
����5�

�
�
�
�

A�� (�
��
�����������	������	
��������������	
��������	�������5�(�
�������	�������������
���������	�����
����������
�����
	�
����	��������	�������	������������	��5��

�
�
�
�

B�� �����������������������	�����������	
�����������������

	�&
���	5������
����	������	
�
�
����������
�������
	
�����
���$�����	����
	����
�	�	
���������������������	�����
�����
�	�������������	�������	����	�������5�

�
�
�
�

C�� %��
����������	
�����
�����	���	������
���D���
���:�����
	��	�	-��������
���;����
��
���������
����������
	����	����	���
����	��
�&��������������5�(�
�����������	�
��

���������H������$�����	�������
�	�	
��������������	
--��������������
�����	����
�	���
����������	��
�&�	
���	����	�5�

�
�
�

D�� %��������	
��������������������
�	�
������
�
�
�
�

E�� (�
��	�	-��������
����������������	���������	��������
�����������������
�������
�����
��
	��:��
�����
������
��������	
	��
���
	������
�;5�

�
�
�
�
�
�
�
�



����������	
�����
�
�������������	��	������	�����������
����	����
���������	��������

����������������	�
����������	������������	��������� �
�����!������"������������!�����������	�
����

�

�

�
�

�"��$�����"��%��"��#��$���%���#%��"��������"&���"'�"��
����������

�
�
���
������������
����������	�����
	��������
�����
�
���
	����

	�&
���	
��	������
	���������
�������	
��������	�G�
�
@���	���
��
��
���������	��������
	�������	
����
	�������
�������������
	
�	
�	�����������
��

	�&
���	5��!��
	��
��
����������
���������	��6������������8����������	���
�
���5�
�
�
�
�
�
�
�
�
A��(�
���	�����
�������������
���������
���������
	�������	���
��	
�����
�	�
�	�	
�������
��������
����������
	����	���������	��
���
	��	��5�� ����

���AI-BI������������	�����
	������	����	���
�
�
�
�
�
�
�
�
B��(�
���	�����
�������������
������������������������
�����������������	�������������������
���
�
����	�����������5�� ����

���AI-BI������������	�����
	������	����	���
�
�
�
�
�
�
�
�
C������
��������������������	��	�������

����������������
��������������	������������
���������	����
��
���������
	���������	���������

�
�
�
�
�



����������	
�����
�
�������������	��	������	�����������
����	����
���������	��������

����������������	�
����������	������������	��������� �
�����!������"������������!�����������	�
����

�

�

�
�

$��#���&�#��'�"������������
�
�����������	��
�
�����
���
����	�����
��������������������
�����������	����
���������������
������
����
	����
��������<
�����	������
�
������
���
�	��
����
���������������	��������������
�����������
	�����������������
�������������������������
�����
�
�����������	�$��@��A�
	��B���
���

	��
	����������������	
��������	��������
	���������*������0�
�����������	��������
������������
�
@��(�
�����
	�����
����������
	�������������	�����:�	�����
�)������;����
	�����
����������
���������������������	�$����
��
��>�
�
�
�
�
�
�
A��(�
�����
	�����
����������
	�������������	�����:�	�����
�)������;����
	�����
����������
����������������	�������������	����
��
������
�
�
�
�
�
�
B��(�
�����
	�����
����������
	�������������	�����:�	�����
�)������;����
	�����
����������

������������������	�����������������
��
������
�
�
�
�
�
C��(�
���
��������������
�������
��������	����������
����������	
����
�
����	������:��
���������
��	����
	����������������	��;5�
�
�
�
�
�
�
D��(�
���
	�������������������������
��������������
����5�(�
������������
���
�
��
������������
��5�

�
�
�
�



����������	
�����
�
�������������	��	������	�����������
����	����
���������	��������

����������������	�
����������	������������	��������� �
�����!������"������������!�����������	�
����

�

�

�
�
�

'������%�������"$��	���"�����������
�
���
�������������
��������������	�
��
�
�������	���������
����	��������
	�����
��������
��	
�
	�
678��	����	�����
���
�����
����
����	����	���
		�	
�������
��������������	������
����������
�������	
�����������������"����������
��6=�8����	��������	����
�G�
�
999�#�������'�(�)���
	
���	��������	������	������������
	�

�	��������	���	�����
�����
���
	
��
�	���
��������
���
�
999�*�+����
�
,���)��$�
	�������
	
�����,����	������������������
�������$�����	��������
��������
�
999��-.�����
��)����	�����������,������
��������������������
���
	��
�����
������	��������
	��
�
�������J������
���	����
	��$
������
�
999���/��

��
�0)��
���
	�
���
	��	�����,���
��
���������������������	�����������
	���
	�)���
�
�
����	�������������������	�����
����������������	
�	���
	���	�������	
��������������
�������
�
��������
�
	���������	������
	�������	
��������
�
999�	
��0�����������
�0)�.����
	����
	����
	
��������,��������������������������������������	��
��������

	�&
���	��������������
�
999�"��	
��0�)�!��	����	
�������	���
������
��������	�����
���	��
�
@��������
���
�������
	
���������	��
��
����	��������������	�������	����������
����������
�
����
*���
	�6$8�	�$���������
����	����
��������
�����	�������
�
--�.���
���
	��	����	���������	��,���
--�"��
���	����
��������	�����,���),���
--� ����
���	���:�;�
--�K���	���������
��
��������������������
����	)��-�	
�	����	
���
��
-1�%��
�	��	-���-,���
���
	�������������	���������������$������	�
����������
��
�
--�����	������	
��)��	����	����:�	-�����
	�����-����;�
--��	������	��	�����������������
--�����	����������
�)��	��
�������������
--��$�����	�������-�
������
�	�	
�:�����������������������-�
�����	��������	������;�
--�*������
	�
�
��������
���������������
���	����
�
��
--���	������	����
���	
���	���������
--�+�������
�	���,��������	����

�	���
--�+�������
�	���,��������	� �
���'����	��	��
--�+�������
�	���,�������������� �
���'����	��	��
--�*�
	���������	��
--�%�����
����	�G�



�������������	
��
�

���
����
�����	���
��������
�
���
���
������������

r

r ñ�r

��������������	��
�
���
����
�
���������
������
����

��������������
����
r
�������r������	
r���
��
���r�
�r
�������	�r��r	���
����r���������r���r��
��r
��
��	�����r
�r�
�r����r���
�������r
�r�����r��r��r	�����
�
��r
�r�������r���r
�������rr������	
r����r��	�������r�����
���
���r����
��rü������������	�
��
�
����
�����
����ü
�
��������������

�������
�����
��
ü���
����
ü����������
�����

�����


���r

r
�	

�������r��r�
���r�
�����r�����r
�r�������r��r�
�r����������r��
���r���r
��
�
�
��r��r
��r�������	��rr ��r��r�������r�����r��r�
���r�
�����r���r�
�r��������r��r
�������	�r������������r
�r�r	�����r�����	�����r�������r�
��r
����r���������r
����
�r	������r	������!�������r������r��r�����	�r�
�
�r	�������rr������r
�����	�����r��������r����r���
���r�
���r�
����r
�r����
��r	�
�
	��r���
�
���r
�
����r��r���
�
��r�r	����r��r���������r
�r�
�r���������r���r��
��r�����r������r
��r�
��r	�
�
	��r���
�
����rrr
r
�
���r�
�����r	�����r�����	�����r�������r��
����r��r"��
	�r�#$�#��r��
�
��r
���
����	�r���r���%
���r����r�	
����
��r��r
���r���������r�	

���r�
�
�r
���	��
��r������rrr

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



�������������	
��
�

���
����
�����	���
��������
�
���
���
������������

r

r ��r

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��������������
�

�
�
���������
�����
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�



����������������	��
	����
	�������	���	�������������
	������
��

�������	��������	���	�

����	����� ��!�"�#�

$��%&�!'!("!�%�

�

)�
�
���(��(#� � � � � � � ������������������������
��"���%��'�

�

���	���������	��
��)�
�
��

�

)������*���������������	��
�������
�����������������������
��	��
���
�����	����
����������������

�

)�
�
�*���
�������������������������
�������	�
���������
��������
��������
��������
��������������

�����
����
������������ �!�"�����
�#����
��$�
�%����������	�%�����������%	�
�����������
�������

��$���������&��	���������$
���������&��	�����&
�����	���%����������
������������������%����������

'%��������$������
�������%!���������
��
�����
���!��������
�����
���!������
�������
�
$��
��������
!�

����
����������������������������
�����������
���$�
�%��
���
���	���%��(�������
���������
�����
�

�$�
�%��������
�����
��
��
���	���%�����
������
�'�%�����������
���$�
�%����������	�%���������

������
��������
���������
�
&�������������������
����������������)����	�
����������$�������

������������
����$��	��
���
����$������������	�
������'��
�������%�����
����
����
��
�������������

�
���$�
�%��

�
��'�����	�%�����������������
��������
�����)��������'�������'%��
��$�
�%��������������
������


�����������������%��

���
)��
���������
���	���%���	�%�����%�����������
��������
���'%������
$��������	��

�&��&��*�+��
���&��&��*,+��
����'	����
$�����
��������������������'%�������������������
���������

%�����
���	���%������
���������������������
������������
��������'����������'������
�������'����%�

�
�������'����%��������
�

�

�

�

�

�

���	��
	�����
	��� � � � � � � � ��	��

�

�

�

�

+����������������������������	��
	����
	�������	���	� � � ��	��

�

�

�

�

�

�

�

�



Q�����(��(#�$�&�
�

����������������	��
	����
	�������	���	�������������
	������
��
�

��,���	�-������	���������	��
��
�

���
�
��	�.�-����	���*�
�

-�	���

�

.������
��

�

/����"�����
��
�

��	�����������

�
�

+������.�-����	���*�
�

0�������������
��-�	'����

�

1
��������
��
�����������

�

2�����������
�����0�������

�

"������
��3�
��
��������

�

0�������������
��4������

�

0�����
�
�

���	���������	��
����������	*�

1�
��������������
������������
��������
��������
������$��	!���$
����
���$���	�
�!��
���������	��%����
��
��

��������
���
����
��

�

�

�

"�$
������ � � � � � � � �����

�

�

������������������������
�������	���*�

1�*��!����
��+�����		�
���
���������
�������
����������

�

�

�

"�$
������ � � � � � � � �����

�

�

����
	����������������
�������	���*�

1�*��!����
��+�����		�
���
���������
�������
����������

�

�

�

"�$
������ � � � � � � � �����

�



Q�����(��(#�$/&�

�

����������������	��
	����
	�������	���	�������������
	������
��

�

���	���������	��
����������	�������	����0�	����-�����������	�

�

�
����$���	�
������
�������
���'�����
�5555555555555555555555555555555555555555��
��

�
�������������������������
�������	�
���

�

1�
��������
�����%���)�����������������������������������
����������
������	��
�����������

��������������
�������	�
����1��
������
���
�����������
����������
����
����'�������'��������
��

���������
��	�
�
�����	���%	�
�������
����	������
�������������
������'%��
���$�
�%���1�

�
������
���
������������������%	�
��'�$�
���
����%�1���	�������
��������*�+��
�������
��

�����
���������
��

�

1���$
��
����$���	�
������$
�6�
$�	%��'��$����
���
�����
���6���
�������������������������
�

������	�
����������������%�������������
��)��������
%������������
�����������������
����������
���

������
��������
�������

�

��+S 1������������������
�������������������������
�������	�
�!����
�
�7��'���
���������%��

�������
����
���������	������
�����
��������!������
�������������������%���	������
����

�
��������������
��
��������
����������
���6�����"����������%���	������
��������
������

��809��
��
��
���$����������������
����8,9��
���$������������������

�

��+S 1�����
�����%����	�
�����	���%	�
�����
��
�������������������������
�������	�
��

�����������	������
�����
����	������%	�
���'��$����
������
����'�����

�

7�+S �
������������
�����	������!���$����������������!����
�������������������'%��
��

�������������������

�

#�+S 1���������������������%	�
�������
����	������������	��
%���
�����������

�

�

0�����*�+���)��������

�

� 0������
�	'��555555555555555555555�������555555555555555555555555555�

�

� 0������
�	'��555555555555555555555�������555555555555555555555555555�

�

� 0������
�	'��555555555555555555555�������555555555555555555555555555�

�

�

�

�

:	���%�����$
������ � � ���������������������������������������������������������������������������������

�



�������������	
��
�

���
����
�����	���
��������
�
���
���
������������

r

r ��r

"������������	
���	�����
�
r

�
����	
���	�����
���

����
����
��

�"��������
�����
�
�

�����r����r���r�	
�r��
��r������������r
	�r�	����r
��������r�����������r���� �����r�!�������r

�"�������
�
������
���

���r

"#r���r������������r��$���r������r�%������������r
&����'r����%r ����r��������rr

����r�r(�%���r

�)�)�)*r

"#r���r������������r��$���r������r�%������������r
&����'r����%r ����r��������rr

����r�r(�%���r

�)�)�)+r

"#r���r������������r��$���r������r�%������������r
&����'r��r(�%���r,r����r�-.r

�)�)��)r

"#r���r������������r��$���r������r�%������������r
&����'r��r(�%���r,r����r�/�r

�)�)�0�r

"#r���r�	���r.�������r�����������r(�%���r �)�)�)1r

"#r���r2�����%r.������r���$������r&2.�'r�������3(�%���r �)�))+�r

"#r���r��������r����������r(�%���r �)�1*+4r

r
r
r

�������
����
�
r
���r5-�!r.�������r�����������6r��������r��r����r�$r�r������r�$r������r��%����r
����r�����������r���r����r������������r$��r���r�� ���r������r!��7���8rr�����r
�������r�����%�r
�����r��%�r��%r����3�����r�$r����������r7��!��%��r��%r
�������������r��
���8rr���r��%����r���r �r�������%r�������r���r��������9�r
���������:�%r��������r����r��r���	-r��r�����;��7�8�����8���8rr�����%���r��r���r
��������9�r%���������r&�8�8r���������r���������r�������%�����r�����
������r��-���r
���8'�r�����r<� r�����$��r���������r���r�����%�%r��r���r��������9�r	�%�
�%���r
��
��������r����8rrr

�
�
�
�
�
�
�
�
�

�



�������������	
��
�

���
����
�����	���
��������
�
���
���
������������

r

r ��r

>	��
����	�����
�
�

�
����
�����
��

�"����
����
�����

���
� �!�	
���
�����

�������� ��
�

������� ��
"�	����

�

�������� ��
�
(�%����r�����
�r�����3
	����%������r��r	���%���r
������%3(�%���r

�)�4=4=r ��r��r0�r>�r*r ��r=�r1�r*�r+r

�-�r�))r	����%������3r�����r?r
��������r	����%������r��r���r

����������r�$r����������r������r
&���'�

�)�)0�*� ��r0�r>� ��r1�r+�

�-�r��)r�����r�$r����������r
&���'r	����%������r2�
��r

��������r
�-�r��)r������ �����r-�%�r&�-'r
	����%������r2�
��r��������r

�)�)0�+r ��r0�r4�r>r ��r��r=�r*�r+r

	�3*)*r.��������r�������r
@�������r&.�@'rA*r,r�� ���r������r

��%r(�%����r���
����3r

�)��*+�r ��r4�r=�r*r ��r��r=r

	�3�))8�r	��r$��r������r���������r
��%r	������r������r	���%�����

�)�=)=0� ��r��r0�r>�r1�r*� ��r4�r1�r*�r+�

	�3*))8�r-�������r��������r
@����!��7�r��r	����%������r

�)��**�r r �8r=r

	�r0))r	������%����r	��r$��r
.B���%���r	���%����r

r ��r��r0�r4�r>�r*r ��r4�r1�r+r

	��r4))r�%
�����r	��r r ��r��r0�r4�r>�r=�r1�r*r ��r4�r1�r+r

"#r���r���������r
�������������r��������r(�%���r

�)�0+)*r 0�r>r >�r=�r+r

����������r�$r����������r(�%���r
�r&	����r��%r����r����%���'r

�)�4�4*r �r �r

����������r�$r����������r(�%���r
�r&.��������r@���������r��������r

����������r����������r�$r
���������r��%r����������'�

�)�4�4+� �� ��

����������r�$r����������r(�%���r
0r&���7r��������r��%r


������ �����r����������'r

�)�4>�0r ��r��r0�r4�r>�r=�r1�r*r ��r��r0�r4�r>�r=�r1�r
*�r+r

����������r�$r����������r(�%���r
4r&����
���r����������r��%r

��
��������'r

�)�4>*4r ��0�r>�r=�r*r ��r��r=�r*�r+r

"#r���r���%����r	�$����:�3r
"�����7�9�r��������3(�%���r

�))>>=+r ��r4�r>�r*r ��r1�r*�r+r

"#r���r�-�r��)r��
�������r�r
����������r��������r

�)�1))�r ��r��r4�r>r ��r��r=r



�������������	
��
�

���
����
�����	���
��������
�
���
���
������������

r

r �0r

�������������� 	�����#���
����#
��
�

.��������r!���r�.Cr��D���������r��
�r���r�����������r��r����r����r
��D��������r �r�����%���r���r������r"�����7�r�� ���r������r���$������8rr	�r
�%%������r��������r�����r�%���������r�������������r���r�
���� ��Err"�����7�r
�� ���r������r�������r��%r���
����r��������r&"�����'�r"�����7�r�� ���r������r
2��%������r	��������r&"��2	'�r-�������r�����������r$��r������r��%r����r������r
�$$������r&-�����'�r"�����7�r�����������r�$r(��7r@��%r��%r.�
����������r
�����������r&"�(@.�'�r��������r�� ���r������r�����������r&����'�r��������r
������r�����������r&���'�r���8rrrrr

�
�
�
�
�
�
r
r
r
r

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



�������������	
��
�

���
����
�����	���
��������
�
���
���
������������

r

r �4r

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

����$���	
���$�
�������
�

�
	������%���
�
�

�
�

r
r
r

r
r
r
r

r
r

r
r
r
r
r
r
r
r
r
r
r



�
�

�
�

�
��

��
�	

��

�

��
��

�

��

�
��

��
�

�

�
���


�
��

��
��

��
��

�
�

��
��

��
��

��
��

��
��

��
��

�

�

�
�
�
�
��
�
��
�	


��

�
�
�


�


�
��
��
��
�
��
��
�	
�
�	
��
�
��
�	
�
�
��
��

��
�
��


��

��
	
��
�
�


��
��
��
�
��
	
�
��
�
�
�
�
�

��
�
��
��
�
�
��
�
�
�
��
	
�


�
�
��
�
��
�
��
	
��
�
��
�
�
��
�
��
	
�
�
��
�
�
�
��

 
�


��

��
�!

�
��
��
�"
�
�
�
��
��
��
�
�
�!

�
��
��
��

�
�
�
�	
�


��

��

�

�
��
�
��
��
�
�
�
��
�
�
�
�
	


�
�
�
�
�

�
�
�
�

�

�
�
�
��
�
��
��
��
��

�
��
�
��

�
��
��
�	
�

��
��
�
�

�
�
�

��
�
��
��
��
�

� �

�
�
�
��
�
��
�
��
��
�
��
��

�
�
��
��
�
��
�

�	
�
�
�
�
��
�
�
�	
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�	
�
��
�
�
�
�
�
��
	
�
�
�
��

�
�
��

� 
�
��

�
�!

��

�
�"
� 

��
#
��

��
$�

� � � � � �

%
��

& 
�
��

�
�!

��

�
�"
� 

'�
��

��
�$
�

�
�
��
��
�
��
��
��
��
�
��
��
�
�
�
��
�
�
�
�
	


�
�
�
�
�

�
�
�
�

��
�
�
�
	�
��


��
�
��
�
�
�
�

��
�
��
�
��
�
�
	�
�
�
�
��

�
��
��
�
�
�
��
��
�
�
��

�
��
��
��
��
�
��
��
�
��
��

�
�

�
�
��
	�

�
��
��
�
�
�
��
��
��
�
��
��
�
�
��
��
��
��

	
���
�

�
�
�
��
�
�

��
��
��
�

�
�
�
��
��
�
�
��
��
��
	�

�
��
��
��

�
��
��
��
��

� � � � � � � � � � � �

�
� � � � � � � � � � � �



�
�

�
�

�
��

��
�	

��

�

��
��

�

��

�
��

��
�

�

�
���


�
��

��
��

��
��

�
�

��
��

��
��

��
��

��
��

��
��

�

�

�
�
�
�
��
�
��
�	


��

�
�
�


�


�
��
��
��
�
��
��
�	
�
�	
��
�
��
�	
�
�
��
��

��
�
��


��

��
	
��
�
�


��
��
��
�
��
	
�
��
�
�
�
�
�

��
�
��
��
�
�
��
�
�
�
��
	
�


�
�
��
�
��
�
��
	
��
�
��
�
�
��
�
��
	
�
�
��
�
�
�
��

 
�


��

��
�!

�
��
��
�"
�
�
�
��
��
��
�
�
�!

�
��
��
��

�
�
�
�	
�


��

��

�� �
�

�
�
��
��
�
��
��
��
��


�

�

�
�
	�
�
�


�	
�
�
�
�
�
��


	�
�
��
�
�
�
��
�
�
�

��
�

�
��
��
�
�
�
��
��
��
�
�
��

�
��
��
�

�
��
��
�
�
�
��
��
��
�
��
��
�
�
��
��
�

� � � � � � � � � � � � � � � � � � � � � � � � � � �

�
��
��
��

�
��
��
��
��

� � � � � � � � � � � � � � � � � � �



�
�

�
�

�
��

��
�	

��

�

��
��

�

��

�
��

��
�

�

�
���


�
��

��
��

��
��

�
�

��
��

��
��

��
��

��
��

��
��

�

�

�
�
�
�
��
�
��
�	


��

�
�
�


�


�
��
��
��
�
��
��
�	
�
�	
��
�
��
�	
�
�
��
��

��
�
��


��

��
	
��
�
�


��
��
��
�
��
	
�
��
�
�
�
�
�

��
�
��
��
�
�
��
�
�
�
��
	
�


�
�
��
�
��
�
��
	
��
�
��
�
�
��
�
��
	
�
�
��
�
�
�
��

 
�


��

��
�!

�
��
��
�"
�
�
�
��
��
��
�
�
�!

�
��
��
��

�
�
�
�	
�


��

��

��

�

��
�
��
��
�
�
�
��
�
�
�
�
	


�
�
�
�
�

�
�
�
�

�

�
�
��
��
�
��
��
��
��
�
��
�
	�
�
��
��
��
�
��
�


��
��
�
�
�
	�
��
�
�
�
��
�
��
�

�
	�
�

�
�
�
�
��
��

�
�
��
�
	�
�
��
��
��
�
��
��
�
��
��
��
��
�
�
�
��
��
�
�
��
�
��

�
�
�
�
��
��
�
��


��
�
��
�
��
�
��
��
�
��
�
��
�
�


��
��
��

�
��
��
�



��
��
��
�


�

�
�
��
�

�
�
��
�
��
�

�
�
�
�
	�
��


�

�
�
��
�

�
��
�
�
	�

�
�
�
�
	�
��


�

�
�
��
�

� � � � � � � � � � � � � � � � �

�
�

�
�

� ��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��

�
�
�
��
�
��
��
��
��
�
��
�
��
���
���
���
���
���
���
���
���
���
���
���
���
���
��
��
��

� ��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��

�
�
�
��
�
��
�
��
��
��
�
�
��
�
��
���
���
���
���
���
���
���
���
���
���
�
��
��

�
�
��

�
�
�
��
��
�
�
��
��
��
�
��

�
��
�
�

�
��
�
��

�
��
��
�
��
�
��
�
��
�
��
��
�
��
��
�
��
	�
	�
�
�
��
�


�
�
��
��
��
��
�
�

��
�
��
��
��
��
��
�
�
��
��
��
��
	�

� ��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��

�
��
��
��
��
��
��
�
��
�
��
���
���
���
���
���
���
���
���
���
���
���
���
���
���
��
��

�



�������������	
��
�

���
����
�����	���
��������
�
���
���
������������

r

r ��r

r

r

r

r

r

r

r

r

r

r

r

r

r

r
r
r

�����������	�����
rr

����������r�	�	�
��	�
r����r
r

r

r



�
�
�
�
�
��
��
�	
��

�
��
��
�

��
�
��
��
�

�
�
���

�
��
��
��
��
��
�

�
��
��
��
��
��
��
��
��
��
��
�

�

�
�
��

��
�
��
�	


��

��
�


�

�
��
��
��
�
��
��
�	
�
�	
��
�
��
�	
�
�
��
��

��
��
�


��
��
	
��
�
�


��
��
��
��
�	
�
��
�
�
�
�
�

��
�
��
��
�
��
��

��
��
	
�


��

��
�
��
�
��
	
��
�
��
��

��
��
�	
�
��
��
�
�
��

 �


��

��
�!

��
��
��
"
��

�
��
��
��
�
�
�!

��
��
��
�
��

��
	
�


��

��

��

�

�
�
�
�
�
�
��
�
	
�


�	
�
�
�
�	
�


�
�
�
�
�
�
�


��
�
�
�
�

�

�
�
�
��
�
��
��
�
�
�
�

�

�
�
�
��
	
�
��

�
��
�
�
�

� �
�

�
�
��
��
�
�
�

��
��
�

�

�
��
��
��
��
��
��

	
��
�
��
�
��
��

�
�
�
�
��
��
��
�
��
�
�
�

�

�
 
�
��
�
��
�
�!
��
�
�
�
�
�

�

�
�
��
��
�
��
"
�

�
��
��
�
�
��
�#
��
$
�
�
�
�%
�


��

�
�
�
��
�
&
�
�
'
�
�
�
�


��
$
�'
�
$
�
�
$
��
�
�
�
�
��

�
�
�
��
��
��
�
	

�
�
�

	�
�
��
	�
��
�

��

� #
	
��
��

��
	
�
��
�
��
�$

��
��
��
�
�
�$
�
	
�
��
�
�
��
��
%
�
��
��

��
	
��
��
�	
�


��
��
� 
��
�
��
&
��
�
�

��
��
�
�


��
��
��
��
��
��
�
��
��
��
�
��
��
�
	
��
��
	
�
'�

� � � �

�
�
�
�
��
��
�
	

�
�
�

	�
�
��
	�
��
�

�	

	 #
	
��
�
�
��

 �
��
	
��
�
��
(
��
�
��
)
*
��

�


��
��
��
��
��
��
�
��
��
��
�
��
��
�
	
��
��
	
�
��

�
��
��
�
�
��
��
(�
��
	
�

�	
�
�
�
�	
�


�
�
�
�
�
�
�


��
�
�
�
�

)'
�
�
�
��
��
�
�*
�
��
 
�
��
�
��
�
��
+
��
�
�
��
�
��
,�

	
��
��
�
�
�
��
��
�
*
-�
��
��
��
��
��
�
��
��
�
��
��
�"
�.
�
�
��

	
��
��
�
�
�
��
��
��
�
��
�.
�
�
��
��
/�
��
�0
/�
��
��
 
�
��
.
�

��
�.
��
��
�
�
�
��
��
�
�
��
�
��
�0
�

�
�"
��
��
��
��
��
��
��

� +
��

��
�
�"
�,

	
��
(
��
�
��
)
*
��

�


��
'�
�
��
��
��
�
��
��

�
	
��
��
	
�
��
�
��
��
��
�
�
��
��
�
	
�
��
,
��
��
��
��
��
�
�
�
��
�
�

��
��
 �
��
��
��
� 

��
� 
��
�	
�
'�

� "
��
��
�,
��
� 
��
  
	
�
�
��
�
�
��
� 
�
�
�%
�
��
'�

� � � �

� !
��
��


+
�,
&�
*
-�
)
-.
.�
�	
��
��
 	

�
&�
	
��
��
��
 �
��
��

��
� 

��
� 
��
�	
�
��
	
��
�	
	
$
�	
�
��
�
��
	
�
��
��
��
�	
�
�	
��

�
��
�	

�
�
��
��

�,
��
��
��
��
 �
��
��
��
� 

��
� 
��
�	
�
��

� !
�
� 
$
��

��
�
��
	
 �

��
 	





�
�
��
&�
 	

��
��

��
��
�
��
�
��
�
�

� 
 	

�
�
��
�
�
� 
	
�
��
��
'�
��
-)
/
-.
.�

!
	
�
��
 �
�0
�


�0
	
�
��
�1
2
�
��
�
��
��
�
�


��
��
��
��
	
�3
��
	
�



�$

��
��
��
�
�
�


��
��
��
	
��
��
��

	
�
��
�
��
  
	
�
�
��
�
��
�	
�

��
��
�
�	
,
4�
 �
� 
	
�
��
��
�
�
�,
��
� 
�,
�
�
�
��
��
�
�

�
�	
 �
��
��
'�
�)
�
-)
..
�

� #
��
$
��

��
�
��
��
��
��
��
��

	
��

�


��
��
��
��
��
��

�
��
��
��
�
��
�1
��
��
��
�
��

 &
�	
��
��

	
��
��
��
�
��

 &
3'
��

!
	
�
�
�
 �
��
�
��
�
�	
�


��
�	
�
��
��
�
��
��
��
�
��
��

��
�
��
�
�

4	
,
��
�
��
��
'�
��

��
��
	
��
 	



�
��
��
	
�
5�
6
-�
�
-.
�

� � � � � � �



�
�
�
�
�
��
��
�	
��

�
��
��
�

��
�
��
��
�

�
�
���

�
��
��
��
��
��
�

�
��
��
��
��
��
��
��
��
��
��
�

�

�
�
��

��
�
��
�	


��

��
�


�

�
��
��
��
�
��
��
�	
�
�	
��
�
��
�	
�
�
��
��

��
��
�


��
��
	
��
�
�


��
��
��
��
�	
�
��
�
�
�
�
�

��
�
��
��
�
��
��

��
��
	
�


��

��
�
��
�
��
	
��
�
��
��

��
��
�	
�
��
��
�
�
��

 �


��

��
�!

��
��
��
"
��

�
��
��
��
�
�
�!

��
��
��
�
��

��
	
�


��

��

�

�
��
��
�
�
��
��
(�
��
�
��
��
 
�
��
	
��
��
�
�
�
��
��
�
��
�
�)
'
�
�
��
�
 
��
,�
�

	
��
��
�
�
�
��
��
��
�
*
-�
��
��
��
�

� "
��
��
��
	
�
��
	
��
��
��
��
��
 �
��
��
�
��
��
�
��
��
	
�
'�

�
��

��
	
�
��
��
� 

��
�
��
��
�
	
��
��

��
��
�
�
��
$
��
��
'�

� � �
�


��
��
��
��
��
��
�
��
��
��
�
��
�
	
��
��
	
�
��
�%

�
��
��
�

��
�
��
�
��
�	
�
�	
��
��
��
��
7
��
��
$
��
�
�
��
�
��
	
�&
��
��
��
��
�
'�

� � �
��

��
	
�
�	
��
��

��
��
�	
�
��
��
,
��
��
��
��

� � � �

�
�	
�
��
!
�
��
	


��
�8
��
�
� 
��
��
$
��
��
�1
��
��
��
��
��
�
�
�

�9
��
��
��
3�

� � � � � � � �

�
�	
�
��
#
� 
�
�
	
�	
�
&�
8
$
��
��
�

	
��
��
�
�
�
��
��
��
�
��
�.
�
�
��
��
�

� !
	
�
��
 �
��

��
��
�	
�
�	
��
�
��
�	

�
�
��
��
�
�
��
��
�
:�
�
��
	
�5
�

�
��
��
�
��
��
	
�
��
$
��
��
��

	
�$
��
	
�
��
)
-)
-.
.�

+
��

	
��
��

��
��
�
�
��

	
�$
��
	
�
��
�)
-)
-.
.�

� �
�
�	
��
��
�
�!

��
��
��
��

��
�
,
��
 �
8
�
�
��
�
��
	
��
�
�	
�
��


��

/
-)
/
-.
.�

� � 8
��
��
�
��
�
��
��
��
��
�
��
��

��
��
&
��
�


��
	
��


&
��

	
�$
�

��
��
��




��

��
��
�&
'�

� � ;
	
�$
��

��
�
��
�
�
��
�
��
	
��
�	
��
��

��
	
�
��
�
�
��
��
��
�,
�
��
�

 �
��
	


��
��
��
�
� 
��
��
��
�&

��
	
�	
�
��
��
�$

��
	
��
��
�'
��

+
��

��
�
��
��
�
��
��
�	
��
��
��


��
��
�
��
�	

�
��
��
��
��

�
��
��

��
�
��

��
$
�
��
��
�'
�

!
	
�
��
 �
��
��
��
��
�
��
��
	
�

�
�
�
�
��
��
��

��
�
��
�
�

 �
��
	


��
��
��
�
� 
��
��
��
�
��
�
��
�
�
��
 �

��
�
��
��
�'
�

� � � 8
��
�
��
�
��
	
�5
�

�
�
�
��

 �
�
��
	
�
��
��
	
��
��
�

�
  

��
��
��
�

�
�
,
��
��
��
�

!
	


�
��
��
��
��
��
��
�
�,
&�
/
-)
/
-.
.�

� � � �

�
�"
��
��
��
��
��
��
��

� ;
	
�$
��

��
�
�&
	
�
��
��
�
��
�
��
	
��
1


�3
��
	
��
 �

��
�
��
�

	
�
�
	
��
�
�
��
��
��
�	
��
��
��
�
��
�
��
��
��

�
�	
��
��
�

��
�	
�


��
�	
�
��
��


��
��
�
�
�'
�

� � � � � �
��
��
��
��
�&
��
��
�
�
��
�,
&�
6
-)
-.
.�
�
�
�
��
��
��
��
�	
�

��
� 
$
��
 �
�	
�
��
��


��
��

�
��
 �
��
��
��
�'
��
;

	
�$
��

��
�
�

��
�
��
�
��
	
��
1


�3
�	
�
��
��
�	
��
�
��
�
�
��
'�

� �
��
��
� 
	


�
��
��
�
�
� 
�
��
	


��
��
��
�
� 
��
��
��
�
��
�
��
��
�

�
�
� 
�
��
	


��
��
��
�
� 
��
	
,
4�
 �
��
��
��
	
��
&	

�
��
�
�
�

��
� 
$
��
��
�	
�


��
 �
��
	
��
<
�


	
�
��
�'
��
;

	
�$
��

��
�
�



��
�	
��
��
�,

��
��
��
��
�	
�


��
 �
��
9
�
� 
��
��
	
�
��
��

�
�

��
��
� 
$
��
�
��
	
�


'�
� � � � � � � � � �



�
�
�
�
�
��
��
�	
��

�
��
��
�

��
�
��
��
�

�
�
���

�
��
��
��
��
��
�

�
��
��
��
��
��
��
��
��
��
��
�

�

�
�
��

��
�
��
�	


��

��
�


�

�
��
��
��
�
��
��
�	
�
�	
��
�
��
�	
�
�
��
��

��
��
�


��
��
	
��
�
�


��
��
��
��
�	
�
��
�
�
�
�
�

��
�
��
��
�
��
��

��
��
	
�


��

��
�
��
�
��
	
��
�
��
��

��
��
�	
�
��
��
�
�
��

 �


��

��
�!

��
��
��
"
��

�
��
��
��
�
�
�!

��
��
��
�
��

��
	
�


��

��

��

�

��
	
�


�	
�
�
�
�	
�


�
�
�
�
�
�
�


��
�
�
�
�

�

�
��
��
�
�
��
��
�(
�1
�
��

�
��


��
��
��
.
��
�
�
��
��
�
�
�
��
�"
�
��
��
�
�"
��
 
��
�

$
��

�
�2
��

1
�
��

�
��


��
��
��
.
�)
�0
.
0�
��
��
��
.
��
��
/�
�
 
�(
�
3(

�
.
��
��
/�
�
��
�
�
��
��
��
��
�/
��
�
��
��
�
�
�
�
��
��
/�
��
�0
,�

�
��
-�
��
��
�

'
�
��
�



�
�.
��
��

'
�
�
�
��
��
�
�

	
�
��
�

�
��
 
�
��

'
�
�
�
��
��
�
�

	
�
��
�

� �
��
�	
�


��
 �
��
9
 �

��
��

 �
��
�
��
� 
�
�
	
�	
�
&�
�$

��
��
��
�
�
�

 �
��
	


��
��
��
�
� 
��
�
��
��
	
��
��

��
 &

�

��
��
	
�
��
�
�
��
	
��
��

� � �
��
��
�
��
��
	
�
��
$
��
��
��
��
�
	
��
��

��
��
�
�
��
$
��
��
��
��


��



��

��
�


��
��
��

�
�	
��
��

��
��
�	
�
��
�
�
��
�
�
��
�
��
	
��
��
��
�
��
�
�

��
��
�
��
��
	
��
��
�
��
��
�
��
��
��

� 
��
��
��
�
��

��
	
�


��

�'
�

� � � � � � � �

� #
��
��
��
�
��
�	
�
��
��

�,
&�
�
��
��
�	
�
�	
��
�
��
�	

�
�
��
��

2
�
��
��

�	
��
�
�
�
 �
��
	
�
��
�
�
�#
��
��
��
�
�

� � �
� 
�
� 
	


�
��
��

 &
��
��
��
	
��
��
��

�,
&�
2
�
��
��

�	
��

�
�
�
 �
��
	
�
��
�
�
�#
��
��
��
�
��
��
�
��
��
	
��
!
��
��
��
��

�
�
�
,
��
 �
=
��

��
��
��
�	
�
��


�

� >
<
�
�
�

� � � >
6
�
�
�

� )
�
-)
/
-.
.�

� � � *
-<
�
-.
.�

�

� � ?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
�

�


�
�	
&
��

@�
��
��
�
��
�
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��

��
��

� � ?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
�

8
�
�
��
�
��
	
�@
��
��
�
�
��
�
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
�
��
��

�
	
��
5�
#
�
��
��
�
�
��
��
��

,
4�
 �
��
	
� 
�
��

�
��

�
��

��
�
��
�
�	
�
��
�
��
��
,
��
��
&
�	
��
��
�
�
��
� 
	
�
��
��
��

��
�
� 
��

�
��
��
�@
��
��
%
�
��
�


��
��
'�

� � ?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
�

=
��

��
��
@�
��
��
�
��
�
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��

��
��

�

�




