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This survey was conducted during January and February 2011 for the principal purpose of collecting stakeholder feedback to 

augment the planned submissions by the Tri-Services Special Purpose Committee on 700 MHz Broadband for Mission Critical 

Public Safety Data — representing the Canadian Association of Chiefs of Police (CACP), the Canadian Association of Fire Chiefs 

(CAFC) and the Emergency Medical Services Chiefs of Canada (EMSCC) – and the Canadian Advanced Technology Alliance 

(CATA), in response to Gazette Notice No. SMSE-018-10: Industry Canada Consultation on a Policy and Technical Framework 

for the 700 MHz Band and Aspects Related to Commercial Mobile Spectrum. 

With Industry Canada set to auction off the extremely valuable 700 MHz spectrum in August 2012, the public safety 

community is mobilising an educational and awareness campaign to inform all stakeholders of the importance of securing a 

dedicated amount of this spectrum for their needs. With significantly increasing demands for the application of new broadband 

enabled technologies ranging from in-vehicle video capture, global positioning systems, health-monitoring technologies, and 

many other ICT-enabled applications, Canada’s public safety community absolutely requires broadband networks that can 

accommodate the needed bandwidth while also providing needed levels of security, integrity, access and ruggedness. 

The tri-service committee members partnered with the Canadian Advanced Technology Alliance (CATA) to develop a series of 

consultation measures including an online survey. This report summarizes these findings, which among others include: 

• 366 individuals responded, the majority of whom were tri-service emergency responders (fire, police, EMS) 

• Over 80% of all respondents believe that public safety agencies do not possess sufficient broadband capability for 

their current needs 

• While Canada should seek to harmonize its allotment and frequencies to U.S. approach, the government should not 

wait but could instead lead the way, resulting in net benefits to public safety agencies and industry alike 
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• The Federal government is seen as being the principal lead for funding the development of a national public safety 

broadband network but operating it should be done in collaboration among all levels of government and through 

private public partnerships (PPP) 

• Local regional networks must be fully developed and interoperable, however this is seen as a complex undertaking 

which would require significant investments of funding and resources to resolve 

• If provided with the requested bandwidth, most Emergency Responder organizations would be ready to launch 

broadband applications and services within the next two years – and industry is ready to serve them now and 

further provide specialized products within the same two-year period 

• Majority agree that Industry Canada should seek to enforce mandatory acceptance by public infrastructure owners 

to permit the deployment of public safety network equipment on their premises 

o Most emergency responders do not believe that non-mandatory incentives encouraging private sector to 

accommodate would be effective  

o Industry is not aligned with the idea of mandatory compliance citing free market interference, a lack of 

legislation (and lack of government appetite for creating such legislation), and resulting higher costs as primary 

reasons against 

It is concluded that the public safety community should acquire the allocation of the upper 700 band “D” block, yielding a total 

assignment of 20 MHz (2 x 10 MHz) to public safety needs. While key questions regarding business models for who should 

govern, pay for and operate a national network have been explored by the Tri-Service Chiefs Associations and governments at 

all levels in Canada, questions remain. However, as the Communications Interoperability Strategy for Canada1 outlines the 

answers to the key question of governance, the lack of detailed business cases at this stage this should not prevent Industry 

Canada from moving forward on this opportunity. CATA believes this provides a unique opportunity to position the Country as 

a global leader and provide Canadian industry with an opportunity to be first to market with innovative new technologies that 

operate on the spectrum and could then be sold in U.S. markets. 

                                          
1 http://www.citig.ca/Data/Sites/1/newsfiles/nsci-eng.pdf  
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It is time for Industry Canada to do what our First Responders and Public Safety leaders have been doing since time 

immemorial: ANSWERING THE CALL.  
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This survey was conducted during January and February 2011 for the principal purpose of collecting stakeholder feedback to 

augment the planned submissions by the Tri-Services Special Purpose Committee on 700 MHz Broadband for Mission Critical 

Public Safety Data — representing the Canadian Association of Chiefs of Police (CACP), the Canadian Association of Fire Chiefs 

(CAFC) and the Emergency Medical Services Chiefs of Canada (EMSCC) – and the Canadian Advanced Technology Alliance 

(CATA), in response to Gazette Notice No. SMSE-018-10: Industry Canada Consultation on a Policy and Technical Framework 

for the 700 MHz Band and Aspects Related to Commercial Mobile Spectrum2.  

)'*+%.+&

Canada possesses more than 115,000 police officers, firefighters and paramedics in Canada, supplemented by over 100,000 

volunteers providing fire and emergency medical response services to their communities. These responders serve with 300 

provincial and municipal law enforcement agencies, 2600 fire departments and more than 600 rescue departments, plus 

federal law enforcement and other agencies such as provincial/territorial and federal emergency management, transportation 

and public utilities. All have their own distinct communication needs and most deal with disparate access to funds and 

resources to procure and maintain their needed technology.  

One of the key findings in the Keeping Canadians Safe3 report published by CATA in 2007 was the inability of Canada’s public 

safety responders to readily communicate with one another and the communities they serve. While the lack of interoperability 

between proprietary communications technology is seen as a primary cause of this issue, so too were the issues of basic 

internet and radio bandwidth access (none for example could be found in many remote and northern communities relying 

instead of costlier satellite based services), governance, and on-the-ground chain of command.  

                                          
2 http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/h_sf09948.html  
3 http://cataalliance.ca/ecommerce/index.php?main_page=product_info&cPath=20&products_id=108  
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Thanks in large part to popular television programming such as CSI, the public perceives that emergency responders can 

communicate and easily share information across jurisdictions, have access to on-site laboratories and scientists, and use 

cutting edge, state-of-the art technologies in the course of their every day delivery of duties. Nothing could be further from 

the truth. In fact, currently, the general population has better access to wireless broadband than first responders and are 

better able to share information relating emergencies using text messaging, Facebook, Twitter, etc. than most responders 

themselves. This is primarily due to a lack of governance issues relating to the use of these social networks and media, and a 

very real concern over the security and integrity of the data transmitted over these devises and applications that the general 

population does not generally share.  

With the rapid pace of adoption of wireless technologies and applications already threatening to overload existing broadband 

networks, and as Canadian public safety agencies will themselves face significant increased need for dedicated access during a 

time of crises (currently, national telecom providers do not, or cannot, provide nor guarantee pre-emptive/priority services to 

first responders) there is a self-evident need to ensure that those providing Canada’s front line emergency services are 

provided with the bandwidth required in a time of crises to avoid situations and tragedies such as those that resulted during 

9/11 and Hurricane Katrina. 

Some examples of the mission critical needs that Canadian responders will require include:  

• Law enforcement agencies will need access to streaming video, video analytics, criminal records, automated license 

plate recognition and biometric technologies including mobile fingerprint and iris identification to prevent and 

respond to criminal activities or deal with emergency scenarios  

• Fire services will need access to building blue prints, health-monitoring sensors and GPS tracking systems for their 

staff, including in building 3D location and tracking systems  

• Emergency medical services will need access to telemedicine, high-resolution video, portable ultra sound tools, and 

patient records to reduce the time it takes to deliver medical services at the scene of an incident 
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These applications and services require considerable amounts of bandwidth and speed while also requiring significant time and 

costs to develop. Properly planning for future needs and ensuring the public safety community is able to secure – as owners 

and not renters – a dedicated allotment of the 700 MHz spectrum will be critical in meeting this future need. 

9::&;<=&>5'"8#"*8&

While little public awareness currently seems to exist around this issue, it is being described as some as the most important 

public safety technology opportunities of our time. In Canada, August 30, 2011 marks the transition from analog television to 

digital, freeing up spectrum that through a planned auction in the Fall of 2012 could result in billions of dollars raised for the 

Federal government, and access to true ‘beachfront’ property in terms of the quality of the spectrum that is available in the 

700 MHz band.  

Crucially, 700 MHz band offers several advantages over the current spectrum carriers own, such as wider signal coverage with 

fewer antennas, ideal for covering suburban or rural areas, the ability for deployment of higher performance mobile broadband 

services over greater distances, and a better ability for users to receive signals inside buildings, resulting in far more resilient 

communications overall.  

Similarly, these characteristics make it especially important that the public safety community gain a dedicated allotment for 

their exclusive use. As consumer oriented commercial systems do not have the business justification or the technical and 

operational capabilities necessary to meet public safety mission critical requirements in terms of coverage, availability, 

reliability, survivability and ruggedness, it is therefore important that the public safety community own it themselves and work 

in partnership with private and other public sector organizations to address their needs under the terms and conditions they 

specify.  
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The issues around this subject can be very technical and detailed and not easily summarized in the context of this report. A 

variety of online sources that probe the issue further can be found here: 

• www.action700.ca: a site developed by the Canadian tri-service Chief associations providing a detailed overview of 

the importance of this issue to the Canadian public safety community 

• Industry Canada consultation briefing: http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf09949.html  

• The Canadian Interoperability Technology Interest Group site also contains relevant information as well as more 

detailed information relating to the matters of communications interoperability as a whole: http://www.citig.ca/  

• A CATA briefing on the topic can be found at: 

http://www.cata.ca/Media_and_Events/Press_Releases/cata_pr12081001.html  

 

3052%6&?"5+*%5,&

The survey was developed in a working group comprised of the following individuals: 

Superintendent Pascal Rodier (EMSCC) 

Officer in Charge, South Fraser District, British Columbia Ambulance Service 

Superintendent Bill Moore (CAPC) 

Halifax Regional Police 

Division Chief Mike Sullivan (CAFC) 

Ottawa Fire Service 
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Kevin Wennekes (CATA) 

VP Research 

Dr. Sorin Cohn (CATA) 

Executive in Residence 

Special thanks to survey provider www.ePenso.com for their pro bono use of their survey application and support throughout.  

The survey was officially launched on January 24 and closed February 23. The survey partners announced its availability 

through their various networks, and notice was also posted to the CATA home page, the Action700 and CITIG sites. This 

report is a penultimate version as it was produced in a very compressed period of time in order to be included as reference in 

the Tri-Service and CATA submissions to Industry Canada for the February 28 deadline. 

This survey was only one part of the consultative process. In January, a public consultation was held in Ottawa4 and a national 

Teleforum5 were held in February in partnership with the tri-service committee and many other individual meetings were held 

with key thought leaders and recognized experts   

                                          
4 http://www.cata.ca/Media_and_Events/Press_Releases/cata_pr01111101.html  
5 http://www.cata.ca/Media_and_Events/Press_Releases/cata_pr02171101.html  
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The survey received a total of 336 responses, which have been broken into two principal respondent groups: 1) Emergency 

Responders, and 2) Industry, NGO and Others. The specific breakdown of these two respondent groups is revealed below:  

 

 

 

 

 

 

As demonstrated above, the vast majority of respondents were of the Emergency Responders category (75% of all 

respondents) and these were principally comprised of traditional First Responders (police, fire, EMS). Of the vendor 

community, 44% identified they provided specialized application services, 26% were wireless devices vendor, and 26% were 

communication network vendors. A relatively high number of respondents identified themselves as ‘Other’ and these were 

frequently self-identified as ‘concerned citizen’, consultant/advisor, or defined by a unique role such as inventor, ham radio 

operator, analyst, etc. 
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Respondents were asked to rate their level of agreement with a series of statements relating to the current state and future 

need for public safety broadband needs. The following two charts reveal some striking similarities between the views of both 

respondent groups.  
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In terms of the similarity in findings, as the results of the preceding two charts reveal:  

• Over 80% of both respondent groups either Disagreed or Strongly Disagreed that currently, public safety agencies 
possessed sufficient broadband capability 

• Similarly, over 50% of both respondent groups either Disagreed or Strongly Disagreed that commercial providers 
can best meet public safety agencies’ broadband technical and operational requirements 

• There is a demonstrated alignment among both respondent groups that the issue of dedicated 700 MHz spectrum 
provides a clear detriment to public safety if left unchecked, and a great opportunity for positive impacts should its 
assignment result in a cross-Canada broadband interoperable network – over 80% either Strongly Agreed or Agreed 
with these statements 
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• Over 50% of both respondent groups’ respective organizations have identified the issue of 700 MHz spectrum 
allocation as a strategic priority  

• Approximately 70% of both respondent groups felt that Canada must align its 700 MHz spectrum allocation for 
public safety with U.S. initiatives 

 

While both respondent groups did feel that public safety agencies should have complete control over the governance of 
dedicated 700 MHz broadband, this was much more strongly expressed sentiment among the Emergency Response group, 
with 84% either Strongly Agreeing or Agreeing as compared to 67% among the Industry, NGO and Other groups. This could 
be explained by the fact that industry respondents felt that governance should not be confused with operating, such as 
elaborated in this verbatim comment: 

 

I agree public safety stakeholders should have GOVERNANCE over dedicated 700Mhz spectrum. 

However, commercial providers may be better placed to own and operate the network as they 

already own and operate efficient and high performing pan Canadian networks. Explore a 

collaborative model like a Public Private Partnership (PPP).6 

 

Emergency Responders were asked to rate the past success of pre-emption and priority rights implementation and the 

majority of respondents (41%) identified they were neutral in their assessment, with the remainder falling along a fairly 

evenly split line of approximately 25% between the positive and negative camps on this issue. This would imply that most 

respondents were not in a position to provide a qualified opinion.  

All survey respondents were provided with an option to elaborate on the answers provided to any of the statements offered. A 

majority of Emergency Response comments reflected on the importance of owning spectrum for public safety needs, and not 
                                          
6 All comments used in this report are drawn verbatim from the survey responses. These responses were provided under 
guarantee of anonymity so the individual source is not cited in each instance.  
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relying on commercial interests to serve their interests. Other recurring themes were the needs to focus on achieving localized 

multi-jurisdictional interoperability before pursuing a national system as fewer events impact at the national levels as they do 

the provincial/municipal tiers, and those related to the need to match allocation levels in range and frequency in Canada as to 

those in the U.S.  

Comments from the Industry, NGO and Other groups were somewhat similar. The general themes included support for the 

notion that public safety have ownership over spectrum allotted to their specific needs but also more frequently mentioned the 

need for partnerships with private sector and among public safety agencies themselves for operational needs. Harmonization 

with U.S. initiatives was recommended, as was the need to ensure that the 700 MHz network should be built using LTE 

technologies/standards.  

G,%&'(&@%B1'*"$&F%+H'5I,&

As demonstrated in the following two charts, there is 

again very clear alignment in responses between the 

two respondent groups. 

With respect to using regional (local, provincial, etc.) 

dedicated broadband spectrum networks to provide 

access to all public safety agencies, both respondent 

groups clearly believed that this model would best serve 

local requirements and that their interoperability was 

essential.  
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Both respondent groups also struggled to achieve a 

consensus with respect to the complexities of managing 

these regional networks, with responses falling fairly 

evenly across the rating scale. However, it is more 

strongly believed that achieving interoperability among 

regional networks would be challenging.  
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As demonstrated in the charts to the right, both 

respondent groups believed the Federal government 

should take the lead in funding the initial expense of a 

cross-Canada wireless broadband interoperable network.  

However, when it comes to operating such a network, 

Emergency Responders were more inclined to identify that 

the Federal government should also take the lead, while 

the Industry, NGO and Other group felt quite strongly that 

partnerships were the answer.  
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In the follow-up comments provided, two principal themes arose common to both groups: 

1. While a national network should be defined as part of the Federal government’s critical infrastructure and therefore be 

its responsibility to fund, it’s likely that funding would have to come from all sources – federal, provincial, territorial and 

municipal – which would in turn ensure sufficient engagement at every level as each are needed in the creation of a 

national network 

2. Private Public Partnerships: a majority of comments identified public safety as being a shared concern that no single 

organization could take ownership over nor be trusted to deliver. A number of ideas related to the need to have 

industry help build and operate, but under strict terms and conditions as set by the public safety ‘owners’ of the 

spectrum.  

No single jurisdiction or response agency has the means to develop and operate such a network 

on its own. The national public safety broadband network, by its nature, must be a collaborative 

partnership between government (at all levels), other agencies with an emergency response or 

public safety mandate (e.g. NGOs, critical infrastructure providers, transportation agencies, etc.) 

and industry.  

 &
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When asked if/when 700 MHz spectrum is 

dedicated to public safety, what a reasonable 

timeframe in which their organization could 

successfully deploy wireless broadband solutions, 

most respondents identified this as being 

possible immediately or within two years.  

A caveat to this among the Emergency Responders was identified in their supporting comments, which indicated that much of 

this depended on the level of funding that would be made available to support the purchase and integration of needed 

technologies and systems. 

Vendor respondents were further asked to 

identify the types of broadband services 

they currently provided and those that 

they would seek to provide in the future. 

As demonstrated in the chart to the left, 

there is no appreciable impact to the 

future state of services a company 

expects to provide should the spectrum 

be awarded to the public safety 

community. 
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Respondents were asked: The U.S. is also seeking to address similar 

issues relating to the allotment of 700 MHz broadband for public 

safety: would you advise Industry Canada to hold off on any actions 

until the States has concluded their own efforts?  

Both respondent groups realized almost identical results, with 60% of 

each group identifying that ‘No’, Canada should not wait. However, 

the verbatim comments did provide greater insight into the actual 

interpretation of that do not wait message. 

From the Emergency Responders there was a clear understanding that 

the Canadian public safety community has determined they need the 

full contiguous block of 10 + 10 MHz broadband spectrum regardless 

of what the U.S. may provide for its needs, but that Canada should 

seek harmonization of bands and frequency and partner with the U.S. 

towards addressing shared security concerns and border 

communications interoperability. There was also the sentiment that 

Canada could take the lead on this issue and prod the U.S. to follow in 

our footsteps. 
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I would advise Industry Canada to lock in those 20 MHz of bandwidth immediately (including the 

D block). That would probably assist our US partner in moving them in the same direction. It 

seems that President Obama is now in favour of moving in that direction and the "Canadian 

nudge" can only assist.  

 

Among the Vendor, NGO, and Other respondent category, a slightly different take to the ‘No’ was found. Here responses spoke 

to the need for Canadian policy that is not influenced by the U.S. and the need to use and implement made-in-Canada 

solutions. Further, if developed by Canada first, these solutions then could be potentially sold into the U.S. market. Yet even in 

this group, there were still many other comments supporting the need to harmonize with the States and to ensure 

interoperability of systems at the border.  

If we develop a Canadian system that demonstrably works, we can sell to the U.S. If we wait for 

the U.S. to develop it, it will be driven by U.S. companies and Canadian companies will get little 

of the market.  

  



 

21 ANSWERING THE CALL | Canadian Advanced Technology Alliance 
 

>0,1*%,,&;'8%$&KC+1'*,&

For the purposes of guiding Industry Canada in 

selecting an appropriate business model to pursue 

in the wake of its anticipated allotment of 

spectrum to the public safety community, 

respondents were provided with three basic 

business models and asked to select all they felt 

could apply. As revealed in the charts to the right, 

Mandatory acceptance by public infrastructure 

owners to permit deployment of public safety 

network equipments on their premises was the 

most frequently identified choice by more than ! 

of all respondents.  

Emergency Responder groups were then more 

inclined to have Industry Canada seek mandatory 

acceptance by private infrastructure owners, while 

clearly not as supportive of offering them non-

mandatory incentives for deployment. This result 

is reflective of comments provided throughout the 

survey that point to a lack of trust in private 

owners to be as dedicated to Responders’ mission 

critical needs but instead are principally interested 

in generating maximum profits and maintaining strict control of bandwidth access and consumption.  
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Unsurprisingly, these results were reversed among Industry, NGO and Other respondents, with non-mandatory incentives 

being more generally accepted versus mandatory compliance. Comments suggested that mandatory acceptance places an 

undue burden on private owners and that this may not be possible in any case without strong government leadership to create 

such legislation, and would likely result in higher overall costs to implement, monitor, and ultimately compensate the affected 

companies for their non-voluntary compliance.  

Finally, respondents were provided an opportunity to identify any specific rules that should be mandated by Industry Canada 

to make such systems viable. A sampling of some of the suggestions provided follows. 

-4%5B%*/6&@%,C'*8%5&@%,C'*8%*+&30BB%,+1'*,&&

• Reserve a block of spectrum within the 700 MHz range for high speed use by Public Safety only.  

• Sharing infrastructure at no cost or "flat fee"  

• Incentives can and should be offered to private groups but deployment of networks must be by a strong central 

government.  

• Co-locate public safety broadband sites with other broadband radio sites (commercial and private) in adjacent 

spectrum in order to mitigate the performance or coverage degradation.  

• Sharing where it makes sense – commercial sites may not meet Public Safety survivability standards, while in other 

cases, it will be a reasonable compromise to save time and or money. 

• Increasing the amount of cell towers to cover 90% of all highways in Canada  

• Define something similar to the credit systems (but non transferable) similar to the "green credit or "renewable 

energy certificate" programmes  

• Mandatory acceptance is the way forward, with incentives flowing back to those infrastructure owners who are 

impacted by public safety deployments  

 



 

23 ANSWERING THE CALL | Canadian Advanced Technology Alliance 
 

7*80,+56O&FPK&"*8&K+D%5&@%,C'*8%*+&30BB%,+1'*,&&

• Questioning Industry Canada’s ability/authority to make acceptance of equipment on premises mandatory –requires 

legislation and possibly wrongly presumes this to be a reasonable thing to ask a private owner to do  

• Seek a win-win: value for money and perceived benefits for all stakeholders 

• Compliance has to be mandatory, the incentive should be self evident  

• Should consider assigning the spectrum to provincial governments who could then contract with private carriers to 

install & operate for them. Could permit provinces to themselves auction off a part of the broadband 700MHz 

spectrum to carriers for a ten year period, to help fund the network, until First Responder demand is sufficient to 

utilize all the 10+10 MHz. Whichever approach is used, industry involvement will be essential to build out and 

manage the network itself, but control should remain with the First Responder / Emergency Management groups at 

Prov/Munic. level, for those matters internal to the province, with a national (FPT & industry) management board to 

oversee the network and take the major decisions affecting all partners.  

• Mandatory acceptance puts an undue burden on infrastructure owners, particularly when public safety needs 

impacts contractually obligated SLA's (Service Level Agreements): Are public safety organizations going to 

reimburse vendors for their commandeering of bandwidth that impacts industry critical needs? 

• The infrastructure should be redundant to public networks and not share common points of failure. A push for a 

completely independent system regardless of cost should be made for reliability and security reasons.  

• The definition of eligible users needs to be expanded beyond the current SRSP-502 public safety categories. For 

example, emergency healthcare providers (hospitals) and electrical/gas utilities need to be eligible to utilize the 

spectrum/network.  

• Rules related to governance, performance, robustness, coverage and capacity must be put into place.  

• Where technically possible and economically advantageous ALL towers should be open to use for a public safety 

network. Similarly any towers erected to complete a national system should be open for commercial use.  
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Clearly there is a need and stakeholder support for the proposal to provide the public safety community with a dedicated 

allotment of the 700 MHz Bandwidth. Most believe this community does not have the current bandwidth capacity to meet their 

current needs and further support a request from public safety agencies to own a network for their exclusive use and to which 

industry would need to operate and abide by the terms and conditions set out by the agencies. 

The availability of this bandwidth provides a once-in-a-lifetime opportunity to significantly advance the issues of capacity, 

interoperability, and resiliency for the emergency responder community. Much as a natural resource, once this spectrum is 

gone, it is gone forever. Industry Canada is strongly encouraged to provide the allocation of the upper 700 band “D” block, 

yielding a total assignment of 20 MHz (2 x 10 MHz) to public safety and position Canada as an example to follow in the U.S., 

and ultimately strengthen our emergency responders ability to protect Canadian soil and the people who thrive within its 

borders.  

While much work remains to be done in defining the funding and operating models required, this should not prevent Industry 

Canada from agreeing to the allotment requested and the further provide the leadership and vision required to bring the key 

stakeholders to the table and collaboratively address these key concerns.  

This is an opportunity to position Canada as a global security leader through its adoption of a national public safety broadband 

network. Setting the standard provides Canadian companies with an opportunity to be first-to-market with innovative 

technology solutions and an edge against the many U.S. competitors that wait in the wings for its own nation to decide a 

similar course of action.  

It is time for Industry Canada to do what our First Responders and Public Safety leaders have been doing since time 

immemorial: ANSWERING THE CALL.
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Respondents were asked to provide their name, title and organization should they wish to identify themselves as having 

participated for the purposes of demonstrating to Industry Canada the breadth and depth of expertise captured in this 

consultation. The following list identifies those who chose to identify themselves. 
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R($<& 0()"%641*& '$("&9=$"A& >.%<*.%&'$("&+":6(*5"%*&

E"6%& -& 26(65"3$<& -90E&

7,& -,& S)*&;"):.%3"(& 0)T4$*=&S)*&;"):.%3"(&

E*":=6%"& -6<=6%3& 9.554%$<6*$.%)& U6*$.%61&E"6(<=&6%3&;")<4"&E"<("*6($6*&

9.("@& -6%F)& R>E&9=$"A&& R6)*"(%&B"61*=&

'(6%F& -6(/6(.& +$("<*.(&V%A.(56*$.%&9.554%$<6*$.%)&6%3&D"<=%.1.8@& D="&9.(:.(6*$.%&.A&*="&9$*@&.A&-6(($"&

>$<=6"1& -6(F"(& E*(6*"8$<&2(.H"<*)& >.*.(.16&

7.%%$"& -6(F=.4)"& 26(65"3$<& -9&05/416%<"&E"(#$<"&

>$F"& -6(%"@& +$(J&E@)*"5)&R%8$%""($%8& M+&9W&E@)*"5)&

E<.**& -6((@& 96:*6$%& 96%63$6%&'.(<"&>$1$*6(@&2.1$<"&

>$<=6"1& -6@1$))& 0<<.4%*&>6%68"(& ;"):.%)"&-$.5"3$<61&9.(:,&

2641& -"3(.))$6%& VD&56%68"(& L$11"&3"&76#61&

E6)=6& -""(& 26(65"3$<&N292CVLO& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&

9.($%%"& -"88& +$):6*<=&X461$*@&V5:(.#"5"%*&9..(3$%6*.(& -9&05/416%<"&E"(#$<"&
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'$()*& ?-1*' @0*4%' A#5-.0<-*0).'

056%36& -"=6%& 2($56(@&96("&26(65"3$<& -($*$)=&9.145/$6&05/146%<"&E"(#$<"&

-($6%& -"16%8"(& R5"(8"<@&>"3$<61&;"):.%3"(& -,9,&05/416%<"&E"(#$<"&

>6(*$%&R,&& -"11& U6*$.%61&2(")$3"%*& 96%63$6%&L.14%*""(&'$("&E"(#$<")&0)).<$6*$.%&N9L'E0O&

>6(*$%& -"11& '$("A$8=*"(& 9.%T4"(611&-6%F&'$("&+":6(*5"%*&

9.1$%& -"1)=6P& E"%$.(&03#$).(& -"1)=6P&Y&0)).<$6*")J&+$)6)*"(&Y&R5"(8"%<@&>6%68"5"%*&03#$).()&

>6(F& -"(%"@& +":4*@&'$("&9=$"A&& 916($%8*.%&R5"(8"%<@&Y&'$("&E"(#$<")&

E=6(.%& -$"(3& >6%68"(J&B456%&;").4(<")& -9&05/416%<"&

D.33& -$88)& 2($%<$:61&9.%)41*6%*& 2ZME9&

2$"(("& -$1.3"64& 24/1$<&E6A"*@&V%34)*(@&>6%68"(& R)($&96%636&

D.5& -16<F& E"%$.(&D"<=%$<61&2.1$<@&0%61@)*J&.%&1"6#"& 24/1$<&E6A"*@&96%636&

+.%& -16F"@& 96:*6$%& E"*.%&L611"@&L.14%*""(&'$("&+":*,&

0116%& -1@& 2(")$3"%*& L$D"1&9.%)41*$%8&

0%3("P& -.)P"11& 2(")$3"%*& U.#6&9.554%$<6*$.%)&

[#.%& -.4(T4"& +":4*@&+$("<*.(&.A&?:"(6*$.%)& 05/416%<"&U"P&-(4%)P$<F&

9,Z,& -.@*"& '$("&9=$"A&J9'?& 2"%3"(&V)16%3&'$("&;")<4"&

M,& -(6$*=P6$*"& ?:"(6*$.%)&E4:"(#$).(& -9&05/416%<"&E4:"(#$).(&

M1"%%&D,& -(64%& '$("56%&A$()*&("):.%3"(& B684"&

2641& -(.P%& -4)$%"))&+"#"1.:5"%*& 9MV&

\$5& -(4<"& 2(.8(65&>6%68"(&R5"(8"%<@&>6%68"5"%*&E"(#$<")& E0V9&96%636&

R6(1& -(@"%*.%& 2(")$3"%*& -;[DR9B&V%<,&

+6#$3& -4<F1"& ;"8$.%61&R>E&9=$"A& Z")*"(%&B"61*=&

+6#"& -4(8"))& +$("<*.(J&?:"(6*$.%61&;"63$%"))& -9&>$%$)*(@&.A&B"61*=&E"(#$<")J&R5"(8"%<@&>6%68"5"%*&I%$*&

D"((@& 96%%$%8& R5"(8"%<@&9.554%$<6*$.%)&9..(3$%6*.(& UE&24/1$<&E6A"*@&9.554%$<6*$.%)&&

-("%*& 96(/("@& 07E&26(65"3$<& -9&05/416%<"&

26*& 96@"%& 'V;R&9BVR'& E0;UV0&'V;R&;RE9IR&ER;LV9RE&

;$<=6(3& 96@.4"**"& 2(")$3"%*& >6(*"11.&+"A"%<"&E"<4($*@&9.%)41*6%*)&$%<,&

;.))& 9=4*"& 26(65"3$<& -90E&

2"*"(& 916(F& '$("&9=$"A& 916("%<"#$11"]U.@6%&'$("&E"(#$<"&
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'$()*& ?-1*' @0*4%' A#5-.0<-*0).'

E*":="%& 91$%*.%& RQ"<4*$#"&+$("<*.(J&+$):6*<=&?:"(6*$.%)& -9&05/416%<"&E"(#$<"&

E.($%& 9.=%CEA"*<4& RQ"<4*$#"&$%&;")$3"%<"& 90D0&

;.))& 9.4/(.48=& 26(65"3$<& -90E&

-./& 9.4)$%"64& V%):"<*.(& ?%*6($.&2(.#$%<$61&2.1$<"&

-"(*(65& 9.P6%& ?P%"(]26(*%"(& 9.5:"*$*$#"&V%)$8=*)&V%<&

+6(("1& 9(688& 26(65"3$<& -9&05/416%<"&E"(#$<"&

2641& 9(./"(& 7.8$)*$<)&2(.H"<*&?AA$<"(& R>-9]2EEM&

\"AA& 9(.))& 2($56(@&96("&26(65"3$<& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&

-$11& 9(.))56%& '$("&9=$"A& D.P%&.A&05="()*&

7$)6& 9(.P3"(& 26(65"3$<& -9&05/416%<"&E"(#$<"&

+"%%$)& 9(.P"& ?V9&?:"(6*$.%61&;"63$%"))&6%3&;"):.%)"& ;9>2&-($*$)=&9.145/$6&NR&+$#$)$.%O&

;$<F& +6#$)& 96:*6$%& >6(*"%)#$11"&'$("&+":6(*5"%*&

E6%3@& +"6<.%& 7RECD?C^&& ;9>2&

+6%& +"(/@& +":4*@&;"8$.%61&'$("&9=$"A& !..*"%6@&-.4%36(@&;"8$.%61&'$("&;")<4"&

!$5& +"((@& +":4*@&9=$"A& D.(.%*.&2.1$<"&

'(6%<$%"& +")=6(%6$)& B"63&]&>V9E& +;+9&0*16%*$<&

+"%$)& +")(.)$"()& 2(")$3"%*& E"%*$%"1&E@)*"5)&7*3,&

>$F"& +$Q.%& D"1"<.5&9.%)41*6%*& W__`a`&?%*6($.&7$5$*"3&

+.48& +.%%"11@& 26(65"3$<& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&

>$<=6"1&0,&& +4F6(*& 'V;ED&;RE2?U+R;& 0770U&'V;ED&;RE2?U+R;E&

D.5& R6)*"(/(..F& '$("&9=$"A& ET465$)=&'$("&;")<4"&

+6%& R11$.**& >6%68"(&;63$.&Y&Z$("1"))&D"1"<.5& M("6*"(&D.(.%*.&0$(:.(*)&04*=.($*@&

E="11"@& R55"().%& >6%68"(J&U.#6&E<.*$6&\.$%*&R5"(8"%<@&?:"(6*$.%)&9"%*"(& U.#6&E<.*$6&R5"(8"%<@&>6%68"5"%*&?AA$<"&

;./& R#6%)& 26(65"3$<&9=$"A& -90E&

0116%& '6((6%*& -9&05/416%<"&

E<.**& '$%16@).%& +$("<*.(&-4)$%"))&+"#"1.:5"%*& 08.(6&9.%)41*$%8&26(*%"()&

+6(("11& '1"5$%8& +":4*@&9=$"A&C&?:"(6*$.%)& 7"34<&9.4%*@&

96)"@& '.()14%3& 26(65"3$<J&'$("A$8=*"(&Y&;"8$.%61&2(.8(65&9..(3$%6*.(& -9&05/416%<"&E"(<$#"J&MB'+J&UZ99&
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'$()*& ?-1*' @0*4%' A#5-.0<-*0).'

-.4<="(& '(6%<$%"& >6%68"(J&V%*"8(6*$.%&6%3&E"<4($*@&Y&E:"<*(45&>8*& &;.@61&96%63$6%&>.4%*"3&2.1$<"&

\.=%& '(6%8"116& >6%68"5"%*& 2(.*.^___&C&^+&R%8$%""($%8&E.14*$.%)&

;./"(*& '(6)"(& 2(")$3"%*& '2Y0&

!"%*.%& '($")"%& R5"(8"%<@&>6%68"5"%*&9..(3$%6*.(& I%$#"()$*@&.A&>6%$*./6&

+6#$3& M61"6& +$("<*.(&?AA$<"&.A&R5"(8"%<@&2(":6("3%"))& 9$*@&.A&R35.%*.%&

-./& M6116="(& 3$("<*.(&.:"(6*$.%)&#6%<.4#"(&$)16%3& -90E&

;$<=6(3& M611.P6@& 24/1$<&E6A"*@&9.%)41*6%*& E6)F,&>$%$)*(@&.A&9.(("<*$.%)&24/1$<&E6A"*@&Y&2.1$<$%8&

2"*"(& M65/1"& D"<=$<61&9..(3$%6*.(& R5"(8"%<@&>"6)4(")&;63$.&M(.4:&C&R>;M&

\$5& M6(16%3& RQ"<4*$#"&+$("<*.(J&+$):6*<=&E"(#$<")& 01/"(*6&B"61*=&E"(#$<")&

2"*"(& M64*=$"(& +$("<*.(&.A&Z$("1"))&E"(#$<")& RC9.55&bSS&

M$6%&+$& M$65/6**$)*6& +$("<*.(&C&R5"(8"%<@&56%68"5"%*&6%3&-4)$%"))&9.%*,& ?2M&

\65$"& M$1<=($)*& 2(")$3"%*& Z$13<.5&Z6)6@6&6&%6*$#"&<.(:.(6*$.%&

D($<$6& M$11$")& 26(65"3$<&9=$"A& -90E&

2"*"(& M1"%& E*6AA&E"(8"6%*& 7.%3.%&2.1$<"&E"(#$<"&

916$(& B611& 26(65"3$<&9=$"A& -9&05/416%<"&

+.1.(")& B61:$%& 0<<.4%*&RQ"<4*$#"&

+6#$3& B65$1*.%& 24/1$<&E6A"*@&V%34)*(@&0%61@)*& RE;V&96%636&

M6@1"& B655"(& ?99&>6%68"(& ;9>2&

M"((@& B6(($)& '1$8=*&:6(65"3$<& -9&05/416%<"&

E<.**& B6PF")& 9.554%$<6*$.%&RT4$:5"%*&D(6$%"(& U.#6&E<.*$6&24/1$<&E6A"*@&6%3&'$"13&9.554%$<6*$.%)&

2"*"(& B"<="(& I%$*&9=$"A&26(65"3$<& -90E&

Z"%3""& B.1*.%& 9$#$1$6%&>"5/"(&C&D"1"<.554%$<6*$.%)]+$):6*<="(& ;9>2&

M("8& B43).%& +":4*@&'$("&9=$"A& 7$%<.1%&'$("&;")<4"&Y&R5"(8"%<@&E"(#$<")&

+("P& B4%)6F"(& 26(65"3$<& -9&05/416%<"&E"(#$<"&

-$11& V("16%3& '$("&9=$"A& !"%%"/"<6)$)&L611"@&'$("&+":6(*5"%*&

-(4<"& \6<F).%& 2($%<$:61&9.%)41*6%*& >$11$6(6"&2(.A"))$.%61&E"(#$<")&V%<&

M.(3.%& \6<F).%& 9=$"A& B":/4(%&L.14%*""(&'$("&+":6(*5"%*&6%3&'$()*&;"):.%3"()&

U$%6& \686($<& 2(.A")).(& 9"%*"%%$61&9.11"8"&
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'$()*& ?-1*' @0*4%' A#5-.0<-*0).'

M(6"5"& \6%%6P6@& >6%68$%8&+$("<*.(& \6%%6P6@&9.%*$%4$*@&9.%)41*$%8&V%<,&

>$<=6"1& \"AA"(@& >6%68"(J&D"1"<.5]U"*P.(F)& 96186(@&2.1$<"&E"(#$<"&

U"$1& \.=%).%& +":4*@&9=$"A& 96186(@&'$("&+":6(*5"%*&

!"((@& \.=%)*.%& R>;& -($*$)=&9.145/$6&05/416%<"&E"(#$<")&

+.%& \.11"@& '$("&9=$"A& 2$**&>"63.P)&'$("&;")<4"&E"(#$<"&

;61:=& \.%")& +$("<*.(J&2(.#$%<$61&2(.8(65)& -9&05/416%<"&E"(#$<"&

+"/.(6=& \.%")C>$331"*.%& R5"(8"%<@&2(.8(65&9..(3$%6*.(& ;"8$.%61&+$)*($<*&.A&-41F1"@CU"<=6F.&

2641& \4)GF.& 26(65"3$<&9=$"A& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&

>$F"& !"11@& 96:*,&N;"*,O& 96%63$6%&9.6)*&M46(3&

!"%& !$%8& L2&R5"(8"%<@&9.554%$<6*$.%)&Y&X461$*@&>6%68"5"%*& ED0;E&

7@%%&-,& !1"$%& 26(65"3$<]R5"(8"%<@&>"3$<61&;").4(<"&9..(3$%6*.(&& RBE9]-9&

M".AA& !1"$%"C+"*"()& 992& -9&05/416%<"&

\.3$& !.(*H"& 2(.8(65&>6%68"(C&R5"(8"%<@& '(6)"(&B"61*=&

0%3("P& !.)*$4F& +$#$)$.%&9.556%3"(& D.(.%*.&'$("&E"(#$<")&

E*"#"& 761"4%"& 0]9&9.554%$<6*$.%)&& L6%<.4#"(&'$("&&

E.1& 76%<6)=$("& 9=6$(56%&.A&*="&/.6(3& I*$1$*@&D"1"<.5&9.4%<$1&.A&96%636&

+"%$)& 764G.%& '$("&9=$"A& 76<C>"86%*$<&'$("&+":6(*"5"%*&

;.<F& 76#$8%"& 0]V%):"<*.(J&VD&+$("<*.(& ?**6P6&2.1$<"&E"(#$<"&

9=($)& 76P).%& E*6AA&?AA$<"(&*.&*="&+":4*@&9=$"A&.A&035$%$)*(6*$.%& B61*.%&;"8$.%61&2.1$<"&E"(#$<"&

\65")& 7"8.& 26(65"3$<& -9&05/416%<"&E"(#$<"&

;$<F& 7"$(& 9.%)41*6%*& 7"$(D"<=,<.5&

\.=6%%"& 7"56@& 9.C2(")$3"%*& 7[0&

E*"#"& 7"%68=6%& R5"(8"%<@&<.554%<$6*$.%)&:(.#$3"(& E61#6*$.%&0(5@&

+,& 7"*F"56%%& ;9>2&

+.%613&7,& 71.@3& E8*,&;"*$("3C&96%,&0(5"3&'.(<")& >"5/"(&.A&96186(@&056*"4(&;63$.&0)).<$6*$.%&

-(@.%& 7.%8"P6@& I%$*&9=$"A&C&E..F"& -9&05/416%<"&E"(#$<"&

916@*.%& 74%3& +$("<*.(&.A&>VE&Y&;"8$.%61&+"#"1.:"5"%*& >+&05/461%<"&96("&7*3,&

>6(*@%& 74*G& E"%$.(&0<<.4%*&>6%68"(J&M.#"(%5"%*&Y&24/1$<&E6A"*@& >.*.(.16&96%636&7$5$*"3&
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01& 7@%3"%& 9.556%3$%8&?AA$<"(& 96%63$6%&9.6)*&M46(3&

7"P& >6<+.%613& +$)*($<*&9=$"A&.A&E:"<$61&?:"(6*$.%)& E6$%*&\.=%&'$("&+":*,&

L$%<"& >6<F"%G$"& '$("&9=$"A& M(6%3&'611)&Z$%3).(&'$("&+":*&

2"*"(& >6<!$%%.%& RQ"<4*$#"&+$("<*.(J&Z$E"%)"&2(.H"<*& E<=..1&.A&V%A.(56*$.%&D"<=%.1.8@&6%3&R%8$%""($%8J&4?**6P6&

E*"#"%& >6H.(& 26(65"3$<& -9&05/416%<"&

L"(%.%& >6()=611& D"1"<.554%$<6*$.%)&?AA$<"(& [4F.%&M.#"(%5"%*&

M1"%%& >6).%& >6%68"(& ;,9,>,2,&

7.(%6& >6*6& V%*"(%6*$.%61&D"1"<.554%$<6*$.%)&9.%)41*6%*& >6*6&9.%)41*$%8&

+6#$3& ><9.11& >(,& 2($#6*"&9$*$G"%&

+6%& ><<.@& +":4*@&9=$"A&& !"%%"/"<6)$)&L611"@&'+&

>6(*$%& ><9411.<=&

\.=%& ><RP6%& +$#$)$.%61&R5"(8"%<@&+$)6)*"(&E"(#$<")&+$("<*.(& D="&E61#6*$.%&0(5@&$%&-9&

E*"#"%&\65")& ><M""& 9R?J&D="&B"6(*&-"6<.%&& E0Z&9.%<":*)&779&=**:c]])6P<.%<":*),<.5&

-(@6%& ><M4%$81"& 26(65"3$<& -,9,&05/416%<"&E"(#$<"&

2"*"(& ><V)66<& +":4*@&9=$"A&.A&:.1$<"&& 96:"&-("*.%&;"8$.%61&2.1$<"&

;@6%& ><76(*@& -9&05/416%<"&E"(#$<"&

D./@& ><7".3& 26(65"3$<& -9&05/416%<"&E"(#$<"&

+.%& ><2="().%& E4:"($%*"%3"%*& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&

D(.@& ><X4$%%& >6%68"(J&R5"(8"%<@&2(":6("3%"))& 05/416%<"&U"P&-(4%)P$<F&

!"$*=& >"13(45& 9=$"A&9.554%$<6*$.%)&?AA$<"(& 2($%<"&M".(8"&'$("&;")<4"&E"(#$<"&

;./"(*& >"%G$")& 26(65"3$<&9=$"A& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&

7$%36& >"("*& V%34)*($61&D"<=%.1.8@&03#$).(& U6*$.%61&;")"6(<=&9.4%<$1&

>$F"& >$<=61F.& RQ"<4*$#"&+$("<*.(& -9&05/416%<"&E"(#$<"&C&U.(*="(%&-9&

-("%*& >$331"*.%& +$)*($<*&E4:"(#$).(& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&

E*":="%& >$)F41$%& 26(65"3$<&I%$*&9=$"A& -9&05/416%<"&E"(#$<"&

+6#"& >$*<="11& 2(")$3"%*& +6#"&>$*<="11&Y&0)).<$6*")&7*3,&

?5& >.8"(56%& E4:"($%*"%3"%*& -9&05/416%<"&E"(#$<"&

E*46(*& >.$(& +$("<*.(&VDE& 2""1&;"8$.%61&2.1$<"&
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-($6%& >..("& 035$%,&?AA$<"(& !"1.P%6&'$("&+":6(*5"%*&

;./"(*& >4((6@&

\"AA& U6((6P6@& +":4*@&+$("<*.(& +'0VD&

E*":="%& U"6($%8& +$#$)$.%61&9=$"A&C&9.554%$<6*$.%)&6%3&D"<=%.1.8@& B61$A6Q&;"8$.%61&'$("&6%3&R5"(8"%<@&

>6(F& U""1$%& 9=$"A& -6(($"&2.1$<"&

>6H.(&N;"*K3O&
M(6=65&

U"P/.13& E"%$.(&0%61@)*& U6*$.%61&E"6(<=&6%3&;")<4"&E"<("*6($6*&

!"#$%& U"P"11& +":4*@&9=$"A& ?**6P6&26(65"3$<&E"(#$<"&

\6F"& U$<F"1& 26(65"3$<& -9&65/416%<"&)"(#$<"&

Z$11$65&M,& U.(($)& +":4*@&9=$"A& X4$11&76F"&'$("&6%3&;")<4"&

-($6%& ?16A).%& 2(")$3"%*& -($6%&?16A).%&6%3&0)).<$6*")&

>$F"& 268"& ;63$.&E@)*"5)&D"<=%.1.8$)*& ?%*6($.&M.#"(%5"%*&

V(586(3&;,&& 26P1.P)F$&

!"#$%& 26@%"& 292,&26(65"3$<& -,9,&05/416%<"&E"(#$<"&

764($"& 2"6(<"& 0)).<$6*"&'6<41*@& ;.@61&;.63)&I%$#"()$*@&

B.P6(3& 2""*& 0<*$%8&I]9& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&N6$(&3$#$)$.%O&

-$11& 2"%=6114($<F& E4:"($%*"%3"%*& -9&05/416%<"&E"(#$<"&

R3P6(3& 2"*"()& 2($56(@&96("&26(65"3$<& -9&05/416%<"&E"(#$<"&

\$5& 2="16%& '$("&9=$"A& 26(F16%3&9.4%*@&

E*"#"& 2=$11$:)& D"<=%.1.8@&7$6$).%&?AA$<"(& 2""1&;"8$.%61&2.1$<"&

>6($.&0,&& 2=."%$Q& 26(65"3$<& 9.(%P611&E+YM&R>E&

>$F"& 2$<=.(& '$("&9=$"A& R):6%.16&'$("&+":*,&

R3&D,& 2$11.%& '$("&9=$"A& D.P%&.A&R))"Q&

+"%$)&>,& 2$1.%J&9+J&9'?& '$("&9=$"A& EP$A*&94(("%*&'$("&+":6(*5"%*&

!"#$%& 2$**& E"%$.(&D(63"&03#$).(& ;.@61&+6%$)=&9.%)416*"&M"%"(61&

Z6@%"& 2165.%3.%& >6%68"(J&E4::.(*&E"(#$<")&-(6%<=& 0//.*)A.(3&2.1$<"&+":6(*5"%*&

Z,\,N-$11O& 21.4(3& 26(65"3$<& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&

26*& 2.5"31$& '$()*&("):.%3"(&& D=(""&76F")&;"):.%3"()&
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'$()*& ?-1*' @0*4%' A#5-.0<-*0).'

V#6%& 2("6%$<.#& E(&D"1"<.5&D"<=%.1.8$)*& -9&05/416%<"&E"(#$<"&

!& 2($<"& 292& -90E&

!"%*& 2(4"& E4:"(#$).(& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&

+6#"& ;61:=& 9.556%3"(& D.(.%*.&R>E&

D.5& ;6*<1$AA"& 26(65"3$<&9=$"A& -9&05/416%<"&

\"AA& ;6#3$%& :6(65"3$<& -90E&

\.=%& ;"$3& 9R?& 90D0011$6%<"&

+.%%6& ;./$%).%& D"1"<.554%$<6*$.%)&?:"(6*.(& ;.@61&96%63$6%&>.4%*"3&2.1$<"&

26)<61& ;.3$"(& E4:"($%*"%3"%*& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&

M".(8")& ;.3$"(&

M.(3.%& ;488& 26(65"3$<& -9&05/416%<"&E"(#$<"&

;$<F& ;4::"%*=61& E4:"($%*"%3"%*& -9&05/416%<"&E"(#$<"&

;.16%3& ;4)%"11& 96:*6$%& +"1$)1"&6%3&+$)*($<*&'$("&+":6(*5"%*&

\$5&2"*"(& E6A6(& 2(")$3"%*& V%*"(C?:&96%636&

M("8& E68"& 9=$"A& B61*.%&;"8$.%&R>E&

\6%& E65/.()F$& E"%$.(&;63$.&R%8$%""(& 96%636&-.(3"(&E"(#$<")&08"%<@&

9=($)*$6%& E<=5$3*& 0))$)*6%*&9=$"A&?:"(6*$.%)& Z$%%$:"8&'$("&26(65"3$<&E"(#$<"&

U$611& E=6(:"& +$("<*.(&.A&R5"(8"%<@&>6%68"5"%*& !%""=$11&;"8$.%61&R5"(8"%<@&E"(#$<")&

!"$*=& E="::6(3& 9.554%$<6*$.%)&D"<=%$<$6%& B61$A6Q&;"8$.%61&'$("&6%3&R5"(8"%<@&

>6H.(&;$<F& E=$((6%& R5"(8"%<@&+$)6)*"(&E"(#$<")&+$("<*.(& D="&E61#6*$.%&0(5@&96%636&Y&-"(5436&D"(($*.(@&

76((@& E$8A4)).%& 035$%$)*(6*$.%&?AA$<"(& >6(*"%)#$11"&'$("&+":6(*5"%*&

E=6%@%& E$1$%)F$&
2(.H"<*&>6%68"(&>6%$*./6J&0%$561&R5"(8"%<@&;"):.%)"&9..(3$%6*.(&
U6*$.%61&

9;DV&9.%)41*6%*&

!($)*6& E$5.%3)& 2(")$3"%*&6%3&9R?& W9&E4<<"))&V%<,&

L$<*.(& E$%<16$(& U6*$.%61&-.6(3&& E*,&7".%6(3K)&E.<$"*@&.A&96%636&

\$5& E5$*=& +":4*@&'$("&9=$"A& ?F.*.F)&'$("&+":6(*5"%*&

2641& E5$*=& 9=$"A&.A&2.1$<"& 9=6(1.**"*.P%&2.1$<"&E"(#$<")&

D$5.*=@&>,& E5$*=& M.#"(%5"%*&;"16*$.%)&6%3&9.554%$<6*$.%)& 96%63$6%&0)).<$6*$.%&.A&9=$"A)&.A&2.1$<"&
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'$()*& ?-1*' @0*4%' A#5-.0<-*0).'

91$#"& E:6(F)& '$("&9=$"A& Z=$*"=.()"&'$("&+":6(*5"%*&

D=.56)& E*,&764("%*& E4:"($%*"%3"%*& -9&05/416%<"&E"(#$<"&

Z"%3@& E*"63& E*.%"P..3&

0& E*":="%& 9R?& 05/416%<"&U"P&-(4%)P$<F&

;6@5.%3& E*C\"6%& >6%68"(J&V%*"8(6*$.%&6%3&E"<4($*@&Y&E:"<*(45&>8*& &;.@61&96%63$6%&>.4%*"3&2.1$<"&

91$%*.%& E*(4*=J&2,R%8,& 2($%<$:61&R%8$%""(&C&U"*P.(F&9.554%$<6*$.%)& 01*67$%F&>6%68"5"%*&7*3,&&

>$<=6"1& E411$#6%& +$#$)$.%&9=$"A&9.554%$<6*$.%)& ?**6P6&'$("&E"(#$<")&

9=63& EP6%).%& 26(65"3$<& -9&05/416%<"&E"(#$<"&

D.%@& EG6:$(6& +":4*@&'$("&9=$"A& E*.%"&>$11)&'$("&+":*,&

+6%$"1& D"*4& 0))$)*6%*&3$("<*"4(& E2L>&

26*($<$6& D="(($"%& +$("<*.(&.A&.:"(6*$.%)& !.54*"1&V%<,&

2641& D=.(%"& E4:"($%*"%3"%*J&?V9&V%A.,&E"(#$<")&Y&L9?>&9=6$(& 2""1&;"8$.%61&2.1$<"&

26*($<$6& D.1::6%"%& RQ"<4*$#"&+$("<*.(& 01/"(*6&0)).<$6*$.%&.A&2.1$<"&M.#"(%6%<"&

>6(F& D.56%& E4:"($%*"%3"%*& D.(.%*.&R>E&

\65")& D.P1"& 26(65"3$<& -9&05/416%<"&E"(#$<"&

2"*"(& D.G"(& +":4*@&9=$"A& 9.4%*@&.A&E$5<."&26(65"3$<&E"(#$<"&&

7.4$)& D(6=6%& VD&+$("<*.(& I(8"%<")C)6%*de&

Z6@%"& D("*="P"@& 26(65"3$<& -9&05/416%<"&

;.3& D41"**& V%#")*$86*$.%)J&E"<4($*@&Y&R5"(8"%<@&9..(3$%6*.(& M("6*"(&L6%<.4#"(&;"8$.%61&+$)*($<*&

;$<=6(3& D4(8".%& +":4*@&'$("&9=$"A& D.(.%*.&2"6().%&V%*"(%6*$.%61&0$(:.(*&

>$<=6"1& D4(%"(& L,2,&E@)*"5&E*(6*"8$")& Z")1"@&91.#"(&

\6).%& DP"11)& E4:"($%*"%3"%*& -9&05/416%<"&E"(#$<"&

!"$*=& D@1"(&

-"("%3&B,&& #6%&3"(&!P6)*& 05/416%<"& -9&05/416%<"&E"(#$<"&

E6%3@& L.8)*63& ?V9&?:"(6*$.%61&9.554%$<6*$.%)&9"%*("& ;9>2&

H.=%& L.@6*G$)& E61")&>6%68"(& L"($%*&E@)*"5)&V%<&

+.%& Z633"%& '$("&9=$"A& 7$**1"&B6(/.4(&'$("&+":*&

!"#$%& Z68"%66(& 26(65"3$<& -9&05/416%<"&E"(#$<"&
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'$()*& ?-1*' @0*4%' A#5-.0<-*0).'

+.%613&',&& Z6(3"%& 90?]R+& 96%63$6%&0)).<$6*$.%&.A&'$("&9=$"A)&

-(63& Z6**"()& 26(65"3$<& B4(.%&9.4%*@&R>E&

>$<=6"1& Z"//& >6%68"(J&D"1"<.554%$<6*$.%)&6%3&E:"<$61*@&E@)*"5)& R5"(8"%<@&>6%68"5"%*&-9&

-./& Z"//& 2($%<$:61&9.%)41*6%*& B456%E@)*"5)&V%<.(:.(6*"3&

!"#$%& Z"%%"F")& L2&;")"6(<=& 90D0011$6%<"&

D$5& Z$1F$%).%& +":4*@&9=$"AJ&?:"(6*$.%)& ;$<=5.%3&'$("&;")<4"&

;.%613& Z$11$)<(.A*& RD9CV& Z$%%$:"8&'$("&26(65"3$<&E"(#$<"&

'(6%F& Z$11)=$("& E(&D"1"<.5&E:"<$61$)*& B@3(.&?%"&U"*P.(F)&V%<&

E]E8*,&+6#"& Z..3& 26<$A$<&;"8$.%&2.1$<"&+.8&2(.8(65&>6%68"(& ;9>2&

-($6%& Z..**.%& ?AA$<"(CV%C9=6(8"& 96%63$6%&9.6)*&M46(3&

2641& [6%F.& '$()*&;"):.%3"(]'$("A$8=*"(& +"1$)1"&6%3&+$)*($<*&L.14%*""(&'$("&+":6(*5"%*&

;./"(*&!& [6*")& 9.C2(")$3"%*& 7"56@C[6*")&0)).<$6*")&V%<,&

-(63& [.<=$5& '$("&9=$"A& Z6116<"&+$)*($<*&'$("&+":6(*5"%*&

7".%6(3& f"/"3""& '$("&9=$"A& D.P%&.A&B$8=&;$#"(&&

-$11& >.)="(& B61$A6Q&;"8$.%61&'$("&Y&R5"(8"%<@&

+.%& 26(65"3$<& -90E&

M("8& 26(65"3$<& -90E&

>$F"& 26(65"3$<& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&

-(6%3.%& -9&05/416%<"&

\"AA& 26(65"3$<& -($*$)=&9.145/$6&05/416%<"&E"(#$<"&

E"6%& 26(65"3$<& -90E&

01"Q& 26(65"3$<& -90E&

;.16%3& 9$*@&.A&E6)F6*..%&
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QCC%*81.&>&R&K2%5"$$&QBB5%B"+%&3052%6&@%,0$+,&

The following data tables provide the aggregate results to each question by all respondents.  

BCD'E'#%(#%1%.*F'

&

,3)07%1' ,)".* G%#'7%.*

A.%')+'*3%'*#0H1%#$07%1'I()407%J'+0#%J'K:!L a^S gbh

M.&')*3%#'#%1()./%#'-5%.7&'I,-.-/0-.'N)#7%1J',)-1*'O"-#/J'!%-#73'-./'#%17"%J'%*7PL' Sa Wh

M'.).H5)$%#.6%.*-4'-5%.7&'0.$)4$%/'0.'#%1().1%'I!-4$-*0).'M#6&J'Q%/',#)11J'%*7PL i ah

M'"*040*&' ^ Sh

E./"1*#&R7)66%#70-4'I%S74"/0.5'*%47)1'-./R)#'>0#%4%11'=#)-/=-./'1%#$07%'(#)$0/%#1L' a` ih

M'@%47)'-./R)#'>0#%4%11'=#)-/=-./'1%#$07%'(#)$0/%#1 a Sh

M7-/%607RQ%1%-#73%#RT).H(#)+0*RG"=407'!%#$07% aS gh

A*3%#' ^` S_h

&
BUD:&'7)6(-.&'01'-F'

&

,3)07%1'I+#%V"%.7&'*-=4%L' ,)".* G%#'7%.*

7)66".07-*0).'.%*>)#2'$%./)# ` Sbh

>0#%4%11'/%$07%1'$%./)#' i agh

1(%70-40<%/'-((407-*0).'$%./)#' Sa WWh

A*3%#' b ^^h

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

BWD:&'#%1().1%'-5%.7&'01'#%7)5.0<%/'-1F'IK6%#5%.7&'Q%1()./%#1').4&L'

&

,3)07%1' ,)".* G%#'7%.*

@0%#'C' Saa ^gh

@0%#'U' i ah

@0%#'W' g ah

T)*'-((407-=4%RX).Y*'2.)>' SSj ^`h

&
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B'ZDG4%-1%'#-*%'*3%'+)44)>0.5'1*-*%6%.*1P'IK6%#5%.7&'Q%1()./%#1'A.4&L'

' ' ' ' ' '

' !*#).54&'

M5#%%'
M5#%%' T%"*#-4' X01-5#%%'

!*#).54&'

X01-5#%%'
TRM'

' [ \' [ \ [ \ [ \ [ \ [ \'

E'=%40%$%'*3-*'7"##%.*4&J'G"=407'!-+%*&'-5%.70%1Y'>0#%4%11'=#)-/=-./'

7-(-=040*0%1'-#%'1"++070%.*'+)#'*3%0#'.%%/1P'
`& ah& SW& gh& aa& bh& S_W& WSh& S_j& W^h& _& _h&

E'=%40%$%'*3-*'G"=407'!-+%*&'-5%.70%1Y'+"*"#%'>0#%4%11'=#)-/=-./'

*%73.07-4'-./')(%#-*0).-4'#%V"0#%6%.*1'7-.'=%'=%1*'6%*'=&'7)66%#70-4'

(#)$0/%#1P'

i& ^h& ^b& S`h& g`& agh& j`& ^Wh& `g& aah& S& _h&

G"=407'1-+%*&'1*-2%3)4/%#1'13)"4/'3-$%'7)6(4%*%'7).*#)4')$%#'*3%'

5)$%#.-.7%')+'/%/07-*%/'899':;<'1(%7*#"6'+)#'("=407'1-+%*&P'
SaS& Wjh& b_& ^gh& ab& SSh& i& ^h& g& ah& _& _h&

E'=%40%$%'*3-*'*3%'011"%')+'/%/07-*%/'899':;<'1(%7*#"6'+)#'("=407'

1-+%*&'01'-'(#0)#0*&'7).7%#.'*3-*'0+'4%+*'".-//#%11%/'7)"4/'-/$%#1%4&'

06(-7*').'*3%'1-+%*&')+'-44',-.-/0-.1P'

SWW& `ih& j_& ^ah& ag& S_h& a& Sh& S& _h& _& _h&

:&')#5-.0<-*0).'3-1'#%7)5.0<%/'*301'011"%')+'(#)$0/0.5'/%/07-*%/'899'

:;<'1(%7*#"6'-44)7-*0).'+)#'("=407'1-+%*&'-1'-'1*#-*%507'(#0)#0*&P'
`b& a^h& ib& ^Sh& g`& agh& aS& jh& S_& Wh& Sb& jh&

G#%H%6(*0).'-./'(#0)#0*&'#053*1'*)'/%/07-*%/'1(%7*#"6'+)#'("=407'1-+%*&'

3-$%'=%%.'06(4%6%.*%/'>0*3'1"77%11'0.'*3%'(-1*P'
Sa& `h& `i& a^h& S_W& WSh& WS& Sgh& a_& jh& Sb& jh&

A.4&'*3#)"53'("=407'1-+%*&')>.%#130(')+'*3%'899':;<'1(%7*#"6'7-.'

(#%H%6(*0).'-./'(#0)#0*&'#053*1'=%'1"77%11+"44&'06(4%6%.*%/'0.'*3%'

+"*"#%P'

b^& ^ih& SS_& W^h& ^b& S`h& g& ah& ^& Sh& a& Sh&

,-.-/-'6"1*'-405.'0*1'899':;<'1(%7*#"6'-44)7-*0).'+)#'("=407'1-+%*&'

>0*3']P!P'0.0*0-*0$%1P'
bg& ^jh& j`& ^Wh& WW& Sih& Sb& jh& b& Wh& _& _h&

,#%-*0).')+'-'7#)11H,-.-/-'>0#%4%11'=#)-/=-./'0.*%#)(%#-=4%'.%*>)#2'

7-.'3-$%'-'105.0+07-.*'-./'066%/0-*%'06(-7*').'("=407'1-+%*&'0.'

,-.-/-P'

S^b& ``h& bS& ^gh& Si& ih& ^& Sh& ^& Sh& _& _h&

'

' '
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B^DG4%-1%'#-*%'*3%'+)44)>0.5'1*-*%6%.*1P'IM44')*3%#1'%S74"/0.5'K6%#5%.7&'Q%1()./%#1L'

'

' !*#).54&'

M5#%%'
M5#%%' T%"*#-4' X01-5#%%'

!*#).54&'

X01-5#%%'
TRM'

' [ \' [ \ [ \ [ \ [ \ [ \'

E'=%40%$%'*3-*'7"##%.*4&J'G"=407'!-+%*&'-5%.70%1Y''>0#%4%11'=#)-/=-./'

7-(-=040*0%1'-#%'1"++070%.*'+)#'*3%0#'.%%/1P'
S& Sh& `& gh& i& jh& ai& ^^h& W_& Wjh& ^& Wh&

E'=%40%$%'*3-*'G"=407'!-+%*&'-5%.70%1Y'+"*"#%'>0#%4%11'=#)-/=-./'

*%73.07-4'-./')(%#-*0).-4'#%V"0#%6%.*1'7-.'=%'=%1*'6%*'=&'7)66%#70-4'

(#)$0/%#1P'

i& jh& SW& Sih& Si& a_h& aW& abh& a_& aWh& S& Sh&

G"=407'1-+%*&'1*-2%3)4/%#1'13)"4/'3-$%'7)6(4%*%'7).*#)4')$%#'*3%'

5)$%#.-.7%')+'/%/07-*%/'899':;<'1(%7*#"6'+)#'("=407'1-+%*&P'
ai& ^^h& aj& ^Wh& SW& Sih& S_& Sah& ^& Wh& S& Sh&

E'=%40%$%'*3-*'*3%'011"%')+'/%/07-*%/'899':;<'1(%7*#"6'+)#'("=407'

1-+%*&'01'-'(#0)#0*&'7).7%#.'*3-*'0+'4%+*'".-//#%11%/'7)"4/'-/$%#1%4&'

06(-7*').'*3%'1-+%*&')+'-44',-.-/0-.1P'

^b& Wih& ^`& Wah& i& jh& S& Sh& S& Sh& _& _h&

:&')#5-.0<-*0).'3-1'#%7)5.0<%/'*301'011"%')+'(#)$0/0.5'/%/07-*%/'899'

:;<'1(%7*#"6'-44)7-*0).'+)#'("=407'1-+%*&'-1'-'1*#-*%507'(#0)#0*&P'
ag& ^Sh& Si& a_h& aS& a`h& ^& Wh& _& _h& Sg& Sbh&

,-.-/-'6"1*'-405.'0*1'899':;<'1(%7*#"6'-44)7-*0).'+)#'("=407'1-+%*&'

>0*3']P!P'0.0*0-*0$%1P'
ai& ^^h& ^j& Wgh& SW& Sih& ^& Wh& S& Sh& _& _h&

,#%-*0).')+'-'7#)11H,-.-/-'>0#%4%11'=#)-/=-./'0.*%#)(%#-=4%'.%*>)#2'

7-.'3-$%'-'105.0+07-.*'-./'066%/0-*%'06(-7*').'("=407'1-+%*&'0.'

,-.-/-P'

Wa& `Sh& ^g& W^h& `& gh& _& _h& _& _h& _& _h&

& & & & & & & &
,&
B'_DE'=%40%$%'*3-*'>0*3'#%1(%7*'*)'"10.5'#%50).-4'I4)7-4J'(#)$0.70-4J'%*7PL'/%/07-*%/'=#)-/=-./'1(%7*#"6'.%*>)#21'*)'(#)$0/%'-77%11'*)'-44'("=407'1-+%*&'

-5%.70%1F'

& & & & &

' !*#).54&'

M5#%%'
M5#%%' T%"*#-4' X01-5#%%'

!*#).54&'

X01-5#%%'
TRM'

' [ \' [ \ [ \ [ \ [ \ [ \'

E*Y1'-'6)/%4'*3-*'>044'=%**%#'1%#$%'4)7-4'#%V"0#%6%.*1P' SSg& ^`h& S`b& Wih& Wa& Sah& SW& Wh& ^& Sh& a& Sh&
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