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Hours of Lecture or Seminar per 
week:

Repeatable: May only be taken once for credit (NR)

Default Grade 
Mode:

Graduate Regular

Recommended 
Prerequisite(s):

None

Recommended 
Corequisite(s):

None

Required 
Prerequisite(s) / 
Corequisite(s) 
(Updates only):

None

Registration 
Restrictions 
(Updates only):

Registrar's Office Use Only - Registration Restrictions:

Field(s) of Study:

Class(es):

Level(s):

Degree(s):

School(s):

Catalog 
Description:

This course explores the rapidly expanding use of Unmanned Aerial Systems (UAS) or Unmanned Aerial 
Vehicle (UAV) also referred to as a drone to assist forensic investigators to document scenes. These capture 
platforms allow the user to document events using both video and photographs from a vantage point not 
easily obtained. The data collected can then be further extracted to form maps and models of the scene. 

Registrar's Office Use Only - Required Prerequisite(s)/Corequisite(s):

And/Or ( Course/Test 
Code

Min 
Grade/Score

Academic 
Level

) Concurrency?



Students in this course will first be taught the knowledge and skills necessary to apply for a FAA Part 107 
Commercial Drone (UAS) license. Next, they will develop their piloting skills to capture data through a 
series of lectures and practical problems typically found by forensic investigators. Finally, a survey of legal 
requirements for drone use and procedures to follow to seek authorizations to fly in certain areas. 

Justification:
This unique course explores the rapidly expanding use of Unmanned Aerial Systems (UAS) or Unmanned 
Aerial Vehicle (UAV) also referred to as a drone to assist forensic investigators to document scenes. These 
capture platforms allow the user to document events using both video and photographs from a vantage 
point not easily obtained up to this point. The data collected can then be further extracted to form maps 
and models of the scene. This course is unique in that it will not only provide students with the opportunity 
to apply for their commercial drone pilots license but apply this knowledge through practical applications. 
Many agencies both private and government are utilizing drones to capture scenes for a variety of reasons. 
For example, aside from crime scenes and major incidents, public safety organizations are utilizing drones 
to map special event locations to pre-plan for security. Students with this certification and practical 
knowledge of UAVs on their resumes will be very attractive to potential employers interested in utilizing 
this technology. 

Does this course cover material which 
crosses into another department?

No

Attach Syllabus
Forensic Drone Photography Syllabus 2018 10-03-2018.pdf

● Students will be provided with the necessary training, so they can successfully apply for a UAV 
Commercial Pilots License.

● Students will be able to properly assess a situation so that safe operations of a UAV may be conducted 
along with seeking proper legal authorizations and exemptions from appropriate entities. 

● Students will learn the effective and safe operation of a UAV both inside and outside various structures 
using practical problems.

● Students will learn methods to properly image forensic crime scenes using a UAV. This will include the 
use of mapping and modeling software to create effective and demonstrative evidence.

● Students will be exposed to other uses of a UAV for law enforcement, public safety, military, and 
intelligence operations. 

● Students should recognize and apply critical or orthogonal thinking concepts regarding the application of 
UAVs to various forensic applications. 

Learning Outcomes:



Additional 
Attachments

Staffing:
Steven Burmeister

Relationship to 
Existing Programs:

One of the hallmarks of the GMU Forensic Science Program is providing students with the most current 
knowledge and cutting-edge tools in the rapidly advancing world of Forensic Science. This course will 
expand upon the current course offerings as an elective in all four concentrations within the Master of 
Science in Forensic Science Degree (Crime Scene Investigations, Forensic Biology, Forensic Chemistry, and 
Forensic/Biometrics Identity Analysis concentrations). 

Relationship to 
Existing Courses:

The proposed course is unique to other courses offered at GMU and will provide students with the 
opportunity to not only learn about Drones but also to apply for their commercial drone pilot license. The 
proposed course will complement and enhance the excellent crime scene documentation courses already 
being taught in the GMU Forensic Science Program. 

Additional 
Comments:

This particular course has received provisional endorsement by the GMU Environmental Health and Saftey 
representative Beth Brown who manages the approvals for active use of drones on campus. 

Reviewer 
Comments

Key: 15980
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/ŶƐƚƌƵĐƚŽƌ͗� WƌŽĨĞƐƐŽƌ�^ƚĞǀĞ��ƵƌŵĞŝƐƚĞƌ

KĨĨŝĐĞ͗� �ǆƉůŽƌĂƚŽƌǇ�,Ăůů�ZŽŽŵ�ϯϰϬϱ

�ŵĂŝů͗� ƐďƵƌŵĞŝΛŐŵƵ͘ĞĚƵ

WŚŽŶĞ͗� ϳϬϯͲϵϵϯͲϰϱϯϳ�;KĨĨŝĐĞͿ

dĞǆƚďŽŽŬ͗� ;WƌŽǀŝĚĞĚ�ŝŶ�ĐůĂƐƐ�ŝŶ�ĞůĞĐƚƌŽŶŝĐ�ĨŽƌŵͿ

KĨĨŝĐĞ�,ŽƵƌƐ͗� �ŵĂŝů�ƚŽ�ƐĞƚ�ƵƉ�ĂƉƉŽŝŶƚŵĞŶƚƐ�

�ŽƵƌƐĞ��ĞƐĐƌŝƉƚŝŽŶ͗� dŚŝƐ�ĐŽƵƌƐĞ�ĞǆƉůŽƌĞƐ�ƚŚĞ�ƌĂƉŝĚůǇ�ĞǆƉĂŶĚŝŶŐ�ƵƐĞ�ŽĨ�hŶŵĂŶŶĞĚ��ĞƌŝĂů�
^ǇƐƚĞŵƐ�;h�^Ϳ�Žƌ�hŶŵĂŶŶĞĚ��ĞƌŝĂů�sĞŚŝĐůĞ�;h�sͿ�ĂůƐŽ�ƌĞĨĞƌƌĞĚ�ƚŽ�ĂƐ�Ă�ĚƌŽŶĞ�ƚŽ�ĂƐƐŝƐƚ�ĨŽƌĞŶƐŝĐ�
ŝŶǀĞƐƚŝŐĂƚŽƌƐ�ƚŽ�ĚŽĐƵŵĞŶƚ�ƐĐĞŶĞƐ͘� dŚĞƐĞ�ĐĂƉƚƵƌĞ�ƉůĂƚĨŽƌŵƐ�ĂůůŽǁ�ƚŚĞ�ƵƐĞƌ�ƚŽ�ĚŽĐƵŵĞŶƚ�
ĞǀĞŶƚƐ�ƵƐŝŶŐ�ďŽƚŚ�ǀŝĚĞŽ�ĂŶĚ�ƉŚŽƚŽŐƌĂƉŚƐ�ĨƌŽŵ�Ă�ǀĂŶƚĂŐĞ�ƉŽŝŶƚ�ŶŽƚ�ĞĂƐŝůǇ�ŽďƚĂŝŶĞĚ͘� dŚĞ�ĚĂƚĂ�
ĐŽůůĞĐƚĞĚ�ĐĂŶ�ƚŚĞŶ�ďĞ�ĨƵƌƚŚĞƌ�ĞǆƚƌĂĐƚĞĚ�ƚŽ�ĨŽƌŵ�ŵĂƉƐ�ĂŶĚ�ŵŽĚĞůƐ�ŽĨ�ƚŚĞ�ƐĐĞŶĞ͘� ^ƚƵĚĞŶƚƐ�ŝŶ�
ƚŚŝƐ�ĐŽƵƌƐĞ�ǁŝůů�ĨŝƌƐƚ�ďĞ�ƉƌŽǀŝĚĞĚ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƐŬŝůůƐ� &���WĂƌƚ�
ϭϬϳ��ŽŵŵĞƌĐŝĂů��ƌŽŶĞ�;h�^Ϳ�ůŝĐĞŶƐĞ͘� EĞǆƚ͕�ƚŚĞǇ�ǁŝůů�ĚĞǀĞůŽƉ�ƚŚĞŝƌ�ƉŝůŽƚŝŶŐ�ƐŬŝůůƐ�ƚŽ�ĐĂƉƚƵƌĞ�
ĚĂƚĂ�ƚŚƌŽƵŐŚ�Ă�ƐĞƌŝĞƐ�ŽĨ�ůĞĐƚƵƌĞƐ�ĂŶĚ�ƉƌĂĐƚŝĐĂů�ƉƌŽďůĞŵƐ�ƚǇƉŝĐĂůůǇ�ĨŽƵŶĚ�ďǇ�Ă�ĨŽƌĞŶƐŝĐ�
ŝŶǀĞƐƚŝŐĂƚŽƌ͘�&ŝŶĂůůǇ͕�Ă�ƐƵƌǀĞǇ�ŽĨ�ůĞŐĂů�ƌĞƋƵŝƌĞŵĞŶƚƐ�ĨŽƌ�ĚƌŽŶĞ�ƵƐĞ�ĂŶĚ�ƉƌŽĐĞĚƵƌĞƐ�ƚŽ�ĨŽůůŽǁ�ƚŽ�
ƐĞĞŬ�ĂƵƚŚŽƌŝǌĂƚŝŽŶƐ�ƚŽ�ĨůǇ�ŝŶ�ĐĞƌƚĂŝŶ�ĂƌĞĂƐ͘�

>ĞĂƌŶŝŶŐ�KƵƚĐŽŵĞƐ͗�

භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ďĞ�ƉƌŽǀŝĚĞĚ�ǁŝƚŚ�ƚŚĞ�ŶĞĐĞƐƐĂƌǇ�ƚƌĂŝŶŝŶŐ͕�ƐŽ�ƚŚĞǇ�ĐĂŶ�ƐƵĐĐĞƐƐĨƵůůǇ
�Ă�h�s��ŽŵŵĞƌĐŝĂů�WŝůŽƚƐ�>ŝĐĞŶƐĞ͘

භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ďĞ�ĂďůĞ�ƚŽ�ƉƌŽƉĞƌůǇ�ĂƐƐĞƐƐ�Ă�ƐŝƚƵĂƚŝŽŶ�ƐŽ�ƚŚĂƚ�ƐĂĨĞ�ŽƉĞƌĂƚŝŽŶƐ�ŽĨ�Ă
h�s�ŵĂǇ�ďĞ�ĐŽŶĚƵĐƚĞĚ�ĂůŽŶŐ�ǁŝƚŚ�ƐĞĞŬŝŶŐ�ƉƌŽƉĞƌ�ůĞŐĂů�ĂƵƚŚŽƌŝǌĂƚŝŽŶƐ�ĂŶĚ
ĞǆĞŵƉƚŝŽŶƐ�ĨƌŽŵ�ĂƉƉƌŽƉƌŝĂƚĞ�ĞŶƚŝƚŝĞƐ͘

භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ůĞĂƌŶ�ƚŚĞ�ĞĨĨĞĐƚŝǀĞ�ĂŶĚ�ƐĂĨĞ�ŽƉĞƌĂƚŝŽŶ�ŽĨ�Ă�h�s�ďŽƚŚ�ŝŶƐŝĚĞ�ĂŶĚ
ŽƵƚƐŝĚĞ�ǀĂƌŝŽƵƐ�ƐƚƌƵĐƚƵƌĞƐ�ƵƐŝŶŐ�ƉƌĂĐƚŝĐĂů�ƉƌŽďůĞŵƐ͘

භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ůĞĂƌŶ�ŵĞƚŚŽĚƐ�ƚŽ�ƉƌŽƉĞƌůǇ�ŝŵĂŐĞ�ĨŽƌĞŶƐŝĐ�ĐƌŝŵĞ�ƐĐĞŶĞƐ�ƵƐŝŶŐ�Ă
h�s͘�dŚŝƐ�ǁŝůů�ŝŶĐůƵĚĞ�ƚŚĞ�ƵƐĞ�ŽĨ�ŵĂƉƉŝŶŐ�ĂŶĚ�ŵŽĚĞůŝŶŐ�ƐŽĨƚǁĂƌĞ�ƚŽ�ĐƌĞĂƚĞ�
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ĞĨĨĞĐƚŝǀĞ ĂŶĚ�ĚĞŵŽŶƐƚƌĂƚŝǀĞ�ĞǀŝĚĞŶĐĞ͘

භ ^ƚƵĚĞŶƚƐ�ǁŝůů�ďĞ�ĞǆƉŽƐĞĚ�ƚŽ�ŽƚŚĞƌ�ƵƐĞƐ�ŽĨ�Ă�h�s�ĨŽƌ�ůĂǁ�ĞŶĨŽƌĐĞŵĞŶƚ͕�ƉƵďůŝĐ
ƐĂĨĞƚǇ͕�ŵŝůŝƚĂƌǇ͕�ĂŶĚ�ŝŶƚĞůůŝŐĞŶĐĞ�ŽƉĞƌĂƚŝŽŶƐ͘

භ ^ƚƵĚĞŶƚƐ�ƐŚŽƵůĚ�ƌĞĐŽŐŶŝǌĞ�ĂŶĚ�ĂƉƉůǇ�ĐƌŝƚŝĐĂů�Žƌ�ŽƌƚŚŽŐŽŶĂů�ƚŚŝŶŬŝŶŐ�ĐŽŶĐĞƉƚƐ
ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĂƉƉůŝĐĂƚŝŽŶ�ŽĨ�h�s͛Ɛ�ƚŽ�ǀĂƌŝŽƵƐ�ĨŽƌĞŶƐŝĐ�ĂƉƉůŝĐĂƚŝŽŶƐ͘

�ůĂĐŬďŽĂƌĚ͗��^ƚƵĚĞŶƚƐ�ĂƌĞ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ĂĐƋƵŝƌŝŶŐ�Ăůů�ůĞĐƚƵƌĞƐ�ĂŶĚ�ŚĂŶĚŽƵƚƐ ŽŶ��ůĂĐŬďŽĂƌĚ�
ƉƌŝŽƌ�ƚŽ�ĂƚƚĞŶĚŝŶŐ�ĐůĂƐƐ�ĞĂĐŚ�ǁĞĞŬ͖�ƚŚĞ�ŝŶƐƚƌƵĐƚŽƌ�ǁŝůů�ŶŽƚ�ďƌŝŶŐ�ĐŽƉŝĞƐ�ŽĨ�ƚŚĞƐĞ�ĚŽĐƵŵĞŶƚƐ�ƚŽ�
ĐůĂƐƐ͘��/Ĩ�ǇŽƵ�ŵŝƐƐ�Ă�ĐůĂƐƐ�ŝƚ�ŝƐ�ƚŚĞ�ƐƚƵĚĞŶƚ͛Ɛ ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ƚŽ�ĂƐŬ�Ă�ƉĞĞƌ�ĨŽƌ�ŵŝƐƐĞĚ�ŶŽƚĞƐ͖�ǇŽƵ�
ŵĂǇ�ŽŶůǇ�ĐŽŶƚĂĐƚ�ǇŽƵƌ�ŝŶƐƚƌƵĐƚŽƌ�ŝĨ�ǇŽƵ�ŚĂǀĞ�ƋƵĞƐƚŝŽŶƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ŵŝƐƐĞĚ�ŵĂƚĞƌŝĂů͘��/Ŷ�ŵŽƐƚ�
ŝŶƐƚĂŶĐĞƐ͕�ŵĂƚĞƌŝĂů�ǁŝůů�ďĞ�ĂǀĂŝůĂďůĞ�ŽŶ��ůĂĐŬďŽĂƌĚ�ŶŽ�ůĂƚĞƌ�ƚŚĂŶ�Ϯϰ�ŚŽƵƌƐ�ďĞĨŽƌĞ�ĐůĂƐƐ�ƚŝŵĞ�ĞĂĐŚ�
ǁĞĞŬ͘�

^ƚƵĚĞŶƚ�ZĞƐƉŽŶƐŝďŝůŝƚŝĞƐͬWĂƌƚŝĐŝƉĂƚŝŽŶ͗��/ƚ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ǁŝůů�ƌĞĂĚ�ƚŚĞ�ĂƐƐŝŐŶĞĚ�
ƐĞĐƚŝŽŶƐ�ŽĨ�ƚŚĞ�ƚĞǆƚ�ƉƌŝŽƌ�ƚŽ�ĐůĂƐƐ�ƐŽ�ĂƐ�ƚŽ�ĨĂĐŝůŝƚĂƚĞ�ĚŝƐĐƵƐƐŝŽŶ�ĂŶĚ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ�ŝŶ�ƚŚĞ�ůĞĐƚƵƌĞ�
ĂŶĚ�ĞǆĞƌĐŝƐĞƐ͘��^ĞǀĞƌĂů�ĐůĂƐƐ�ĞǆĞƌĐŝƐĞƐ�ǁŝůů�ďĞ�ŐŝǀĞŶ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ƐĞŵĞƐƚĞƌ�ŝŶ�ǁŚŝĐŚ�ĞĂĐŚ�
ƐƚƵĚĞŶƚ�ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ƐƵĨĨŝĐŝĞŶƚůǇ�ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ�ƚŚĞ�ĞǆĞƌĐŝƐĞ͖�ĨĂŝůƵƌĞ�ƚŽ�ƉĂƌƚŝĐŝƉĂƚĞ�ǁŝůů�ƌĞƐƵůƚ�ŝŶ�
Ă�ĚĞĚƵĐƚŝŽŶ�ŽĨ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ�ƉŽŝŶƚƐ�ĨŽƌ�ƚŚĂƚ�ĚĂǇ͘�

�ƚƚĞŶĚĂŶĐĞ͗�^ƚƵĚĞŶƚƐ�ĂƌĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ĂƚƚĞŶĚ�ĞǀĞƌǇ�ĐůĂƐƐ͕�ĂƌƌŝǀĞ�ŽŶ�ƚŝŵĞ͕�ĂŶĚ�ƌĞŵĂŝŶ�ŝŶ�ĐůĂƐƐ�
ƵŶƚŝů�ƚŚĞ�ƐĞƐƐŝŽŶ�ŝƐ�ŽǀĞƌ͘���ůĂƐƐ�ĂƚƚĞŶĚĂŶĐĞ�ŝƐ�ĞƐƐĞŶƚŝĂů�ƚŽ ĨƵůůǇ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ĐŽƵƌƐĞ�ŵĂƚĞƌŝĂů�
ĂŶĚ�ǁŝůů�ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ƚŚĞ�ĨŝŶĂů�ŐƌĂĚĞ͘���ĂĐŚ�ƐƚƵĚĞŶƚ�ŵƵƐƚ�ƐŝŐŶ�ĂŶ�ĂƚƚĞŶĚĂŶĐĞ�ƐŚĞĞƚ�ĞĂĐŚ�ǁĞĞŬ�
Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ĐůĂƐƐ͖�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ĐŽŵĞ�ƚŽ�ĐůĂƐƐ�ůĂƚĞ�ĂƌĞ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƐĞĞŝŶŐ�ƚŚĞ�
ŝŶƐƚƌƵĐƚŽƌ�ƚŽ�ƐŝŐŶ�ƚŚĞ�ƐŚĞĞƚ͘�^ŝŐŶŝŶŐ�ƐŽŵĞŽŶĞ�ĞůƐĞ͛Ɛ�ŶĂŵĞ�ŽŶ�ƚŚĞ�ĂƚƚĞŶĚĂŶĐĞ�ƐŚĞĞƚ�ŝƐ�ĂŶ�,ŽŶŽƌ�
�ŽĚĞ�sŝŽůĂƚŝŽŶ�ĂŶĚ�ǁŝůů�ďĞ�ƌĞƉŽƌƚĞĚ�ƚŽ�ƚŚĞ�KĨĨŝĐĞ�ŽĨ��ĐĂĚĞŵŝĐ�/ŶƚĞŐƌŝƚǇ͘���

�ĚĚŝƚŝŽŶĂůůǇ͕�ƐŽŵĞ�ǀĞƌǇ�ŝŵƉŽƌƚĂŶƚ�ƉŽŝŶƚƐ�ĂƌĞ�ŽĨƚĞŶ�ŵĂĚĞ�ŝŶ�ůĞĐƚƵƌĞ�ƚŚĂƚ�ŵĂǇ�ŶŽƚ�ďĞ�ƉƌĞƐĞŶƚĞĚ�
ŝŶ�ƚŚĞ�ƚĞǆƚďŽŽŬ�Žƌ�ŝŶ�ƚŚĞ�WŽǁĞƌWŽŝŶƚ�ƐůŝĚĞƐ͖�ƚŚŝƐ�ŝŶĨŽƌŵĂƚŝŽŶ�ŵĂǇ�ďĞ�ƵƐĞĚ�ĨŽƌ�ĞǆĂŵŝŶĂƚŝŽŶ�
ƉƵƌƉŽƐĞƐ͘��^ƚƵĚĞŶƚƐ�ƵŶĂďůĞ�ƚŽ�ĂƚƚĞŶĚ�ĐůĂƐƐ�ĚƵĞ�ƚŽ�ŝůůŶĞƐƐ�Žƌ�ŽƚŚĞƌ�ƵŶĨŽƌĞƐĞĞŶ�ĐŝƌĐƵŵƐƚĂŶĐĞƐ�
ƐŚŽƵůĚ�ĞͲŵĂŝů�ƚŚĞ�ŝŶƐƚƌƵĐƚŽƌ�ƉƌŝŽƌ�ƚŽ�ĐůĂƐƐ͘��WůĞĂƐĞ�ǁŚŝůĞ�ŝŶ�ĐůĂƐƐ�ƚƵƌŶ�ŽĨĨ�ĐĞůů�ƉŚŽŶĞƐ�ĂƐ�ǁĞůů�ĂƐ�
ĂŶǇ�ŽƚŚĞƌ�ĚŝƐƚƌĂĐƚŝŶŐ�ĞůĞĐƚƌŽŶŝĐ�ĚĞǀŝĐĞƐ͘�

DĂƚĞƌŝĂůƐ�ĂŶĚ�^ƵƉƉůŝĞƐ͗��^ƚƵĚĞŶƚƐ�ǁŝůů�ĂůƐŽ�ďĞ�ƌĞƋƵŝƌĞĚ�ƚŽ�ďƌŝŶŐ�ƚŚĞŝƌ�DĂƐŽŶ�^ƚƵĚĞŶƚ�/��ƚŽ�
ƋƵŝǌǌĞƐ�ĂŶĚ�ĞǆĂŵƐ͕ /�͛Ɛ�ǁŝůů�ďĞ�ĐŚĞĐŬĞĚ�ƵƉŽŶ�ƚƵƌŶŝŶŐ�ŝŶ�ŽĨ�ĞǆĂŵƐͬƋƵŝǌǌĞƐ͘��&ĂŝůƵƌĞ�ƚŽ�ƐŚŽǁ�
^ƚƵĚĞŶƚ�/��ǁŝůů�ƌĞƐƵůƚ�ŝŶ�Ă�ŐƌĂĚĞ�ŽĨ�ǌĞƌŽ�ŽŶ�ƚŚĞ�ĞǆĂŵͬƋƵŝǌ͘
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YƵŝǌǌĞƐ�Θ��ǆĂŵƐ͗��dŚĞƌĞ�ǁŝůů�ďĞ�ŶŽ�ŵĂŬĞͲƵƉ�ƋƵŝǌǌĞƐ�Žƌ�ĞǆĂŵƐ͘��KŶůǇ�ŝŶ�ĞŵĞƌŐĞŶĐǇ�ƐŝƚƵĂƚŝŽŶƐ�
;ŝ͘Ğ͘�ƐĞƌŝŽƵƐ�ŝůůŶĞƐƐ͕�ƚƌĂǀĞů�ĚƵĞ�ƚŽ�ĚĞĂƚŚ�ŝŶ�ƚŚĞ�ĨĂŵŝůǇͿ�ǁŝůů�ƚŚĞ�ŝŶƐƚƌƵĐƚŽƌ�ĂƌƌĂŶŐĞ�ĨŽƌ�ƚŚĞ�
ƋƵŝǌͬĞǆĂŵ�ƚŽ�ďĞ�ƚĂŬĞŶ�Ăƚ�ĂŶŽƚŚĞƌ�ƚŝŵĞ͖�ŚŽǁĞǀĞƌ͕ ƐƚƵĚĞŶƚƐ�ĂƌĞ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ŶŽƚŝĨǇŝŶŐ�ƚŚĞ�
ŝŶƐƚƌƵĐƚŽƌ�ƉƌŝŽƌ�ƚŽ�ƚŚĞ�ƐƚĂƌƚ�ŽĨ�ƚŚĞ�ƋƵŝǌͬĞǆĂŵ�ƚŚĂƚ�ƚŚĞǇ�ǁŝůů�ŶŽƚ�ďĞ�ŝŶ�ĂƚƚĞŶĚĂŶĐĞ͘���ŶǇ�
ŶŽƚŝĨŝĐĂƚŝŽŶƐ�ƌĞĐĞŝǀĞĚ�ĂĨƚĞƌ�ƚŚĞ�ƐƚĂƌƚ�ŽĨ�ƚŚĞ�ƋƵŝǌͬĞǆĂŵ�ǁŝůů�ŶŽƚ�ďĞ�ŐƌĂŶƚĞĚ�ĂƌƌĂŶŐĞŵĞŶƚƐ�ĂŶĚ�Ă�
ŐƌĂĚĞ�ŽĨ�ǌĞƌŽ�ǁŝůů�ďĞ�ŐŝǀĞŶ͘��/Ĩ�ĂƌƌĂŶŐĞŵĞŶƚƐ�ĂƌĞ�ŐƌĂŶƚĞĚ�ĨŽƌ�ƉƌĞͲŶŽƚŝĨŝĐĂƚŝŽŶƐ͕�ƐƚƵĚĞŶƚƐ�ŵƵƐƚ�
ƐŚŽǁ�ƉŚǇƐŝĐĂů�ĚŽĐƵŵĞŶƚĂƚŝŽŶ�ŽĨ�ƚŚĞŝƌ�ĂďƐĞŶĐĞ�ŝ͘Ğ͘�ĚŽĐƚŽƌƐ�ŶŽƚĞ͕�ŚŽƐƉŝƚĂů�ƌĞůĞĂƐĞ�ƉĂƉĞƌƐ͕�ĞƚĐ͘��
dŚĞ�ƋƵŝǌͬĞǆĂŵ�ŵƵƐƚ�ďĞ�ƚĂŬĞŶ�ĂƐ�ƐŽŽŶ�ĂƐ�ƌĞĂƐŽŶĂďůǇ�ƉŽƐƐŝďůĞ͘

'ƌĂĚŝŶŐ͗�
ā WĂƌƚŝĐŝƉĂƚŝŽŶ�Θ��ƚƚĞŶĚĂŶĐĞ�;ϭϬйͿ
ā YƵŝǌ�η�ϭ�ʹ ϭƐƚ ƋƵĂƌƚĞƌ�;ϭϱйͿ
ā ,ŽŵĞǁŽƌŬ�ĂŶĚ�WƌĂĐƚŝĐĂů�WƌŽďůĞŵƐ Ͳ ;ϭϬйͿ
ā DŝĚͲƚĞƌŵ�;WƌĞƉĂƌĂƚŝŽŶ�YƵŝǌ�ĨŽƌ�WĂƌƚ ϭϬϳ��ǆĂŵͿ�;ϮϱйͿ
ā YƵŝǌ�ηϮ�Ͳ ;ϭϱйͿ
ā &ŝŶĂů��ǆĂŵ�;ϮϱйͿ
ā �ǆƚƌĂ��ƌĞĚŝƚ�;Ϯй�ĂĚĚĞĚ�ƚŽ�dŽƚĂů�WĞƌĐĞŶƚĂŐĞ�'ƌĂĚĞͿ

ϭϬϬ� ��н ϴϳͲϴϵ� �н

ϵϱͲϵϵ � ϴϯͲϴϲ� � ϳ Ͳϳ � ϬͲ ϵ� �� &

ϵϬͲϵϰ �Ͳ ϴϬͲϴϮ� �Ͳ

EŽƚĞ͗�dŚĞ�ƐĐŚĞĚƵůĞ�ŝƐ�ƐƵďũĞĐƚ�ƚŽ�ĐŚĂŶŐĞ͕�ƉůĞĂƐĞ�ůŝƐƚĞŶ�ĨŽƌ�ĂŶŶŽƵŶĐĞŵĞŶƚƐ�ĚƵƌŝŶŐ�ĐůĂƐƐ͘
EŽƚĞ͗��ĚĚŝƚŝŽŶĂů�ƌĞĂĚŝŶŐ�ĂƐƐŝŐŶŵĞŶƚƐ�ŵĂǇ�ďĞ�ĂĚĚĞĚ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ƐĞŵĞƐƚĞƌ͘�

hE/s�Z^/dz�Z�^KhZ��^

'Dh�,ŽŶŽƌ��ŽĚĞ͗
^ƚĂŶĚĂƌĚƐ�ŽĨ�ĂĐĂĚĞŵŝĐ�ŝŶƚĞŐƌŝƚǇ�ĂƐ�ƐĞƚ�ĨŽƌƚŚ�ďǇ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ĂƌĞ�ƐƚƌŝĐƚůǇ�ŽďƐĞƌǀĞĚ�ĂŶĚ�
ƌŝŐŽƌŽƵƐůǇ�ĞŶĨŽƌĐĞĚ�ŝŶ�ƚŚŝƐ�ĐůĂƐƐ͘�dŚĞ�ĐŽŵƉůĞƚĞ�,ŽŶŽƌ��ŽĚĞ�ŝƐ�ĂƐ�ĨŽůůŽǁƐ͗�dŽ�ƉƌŽŵŽƚĞ�Ă�ƐƚƌŽŶŐĞƌ�
ƐĞŶƐĞ�ŽĨ�ŵƵƚƵĂů�ƌĞƐƉŽŶƐŝďŝůŝƚǇ͕�ƌĞƐƉĞĐƚ͕�ƚƌƵƐƚ͕�ĂŶĚ�ĨĂŝƌŶĞƐƐ�ĂŵŽŶŐ�Ăůů�ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�'ĞŽƌŐĞ�
DĂƐŽŶ�hŶŝǀĞƌƐŝƚǇ�ĐŽŵŵƵŶŝƚǇ�ĂŶĚ�ǁŝƚŚ�ƚŚĞ�ĚĞƐŝƌĞ�ĨŽƌ�ŐƌĞĂƚĞƌ�ĂĐĂĚĞŵŝĐ�ĂŶĚ�ƉĞƌƐŽŶĂů�
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ĂĐŚŝĞǀĞŵĞŶƚ͕�ǁĞ͕�ƚŚĞ�ƐƚƵĚĞŶƚ�ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�ƵŶŝǀĞƌƐŝƚǇ�ĐŽŵŵƵŶŝƚǇ͕�ŚĂǀĞ�ƐĞƚ�ĨŽƌƚŚ�ƚŚŝƐ�ŚŽŶŽƌ�
ĐŽĚĞ͗ ^ƚƵĚĞŶƚ�ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�'ĞŽƌŐĞ�DĂƐŽŶ�hŶŝǀĞƌƐŝƚǇ�ĐŽŵŵƵŶŝƚǇ�ƉůĞĚŐĞ�ŶŽƚ�ƚŽ�ĐŚĞĂƚ͕�
ƉůĂŐŝĂƌŝǌĞ͕�ƐƚĞĂů͕�Žƌ�ůŝĞ�ŝŶ�ŵĂƚƚĞƌƐ�ƌĞůĂƚĞĚ�ƚŽ�ĂĐĂĚĞŵŝĐ�ǁŽƌŬ͘

'Dh��ŵĂŝů͗ ŚƚƚƉ͗ͬͬŵĂƐŽŶůŝǀĞ͘ŐŵƵ͘ĞĚƵ
�ĂĐŚ�ƐƚƵĚĞŶƚ�ŝƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ĂĐƚŝǀĂƚŝŶŐ�ƚŚĞŝƌ�'Dh�ĞŵĂŝů�ĂĐĐŽƵŶƚ�ĂŶĚ�ĐŚĞĐŬŝŶŐ�ƚŚĞŝƌ�ĂĐĐŽƵŶƚ�
ŽŶ�Ă�ƌĞŐƵůĂƌ�ďĂƐŝƐ�ĨŽƌ�hŶŝǀĞƌƐŝƚǇ�ĂŶĚ�ĐůĂƐƐ�ĂŶŶŽƵŶĐĞŵĞŶƚƐ͘

'Dh�WŽůŝĐĞ�WŽůŝĐǇ� ������������
,I�\RX�DUH�FXUUHQWO\�HPSOR\HG�ZLWK�D�ODZ�HQIRUFHPHQW�DJHQF\�DV�D�VZRUQ�RIILFHU�DQG�ZRXOG�OLNH�
WR�FDUU\�D�ILUHDUP�RQ�FDPSXV�DQG�LQWR�FODVV��\RX�PXVW�FRQWDFW�*08�3ROLFH�'HSDUWPHQW�DV�D�
FRXUWHV\��

'Dh�^ƚƵĚĞŶƚƐ�ǁŝƚŚ��ŝƐĂďŝůŝƚŝĞƐ͗ ŚƚƚƉ͗ͬͬŽĚƐ͘ŐŵƵ͘ĞĚƵ
/Ĩ�ǇŽƵ�ĂƌĞ�Ă�ƐƚƵĚĞŶƚ�ǁŝƚŚ�Ă�ĚŝƐĂďŝůŝƚǇ�ĂŶĚ�ǇŽƵ�ŶĞĞĚ�ĂĐĂĚĞŵŝĐ�ĂĐĐŽŵŵŽĚĂƚŝŽŶƐ͕�ƉůĞĂƐĞ�ƐĞĞ�ŵĞ�
ĂŶĚ�ĐŽŶƚĂĐƚ�ƚŚĞ�KĨĨŝĐĞ�ŽĨ��ŝƐĂďŝůŝƚǇ�ZĞƐŽƵƌĐĞƐ�Ăƚ�ϳϬϯͲϵϵϯͲϮϰϳϰ͘���ůů�ĂĐĂĚĞŵŝĐ�ĂĐĐŽŵŵŽĚĂƚŝŽŶƐ�
ŵƵƐƚ�ďĞ�ĂƌƌĂŶŐĞĚ ƚŚƌŽƵŐŚ�ƚŚĂƚ�ŽĨĨŝĐĞ͖�ǇŽƵƌ�ŝŶƐƚƌƵĐƚŽƌ�ŝƐ�ŶŽƚ�ŽďůŝŐĂƚĞĚ�ƚŽ�ŵĂŬĞ�ĂĐĐŽŵŵŽĚĂƚŝŽŶƐ�
ǁŝƚŚŽƵƚ�ĚŽĐƵŵĞŶƚĂƚŝŽŶ ĨƌŽŵ�K�^͘

tƌŝƚŝŶŐ��ĞŶƚĞƌ͗�� ŚƚƚƉ͗ͬͬǁƌŝƚŝŶŐĐĞŶƚĞƌ͘ŐŵƵ͘ĞĚƵ
&Žƌ�ŐĞŶĞƌĂů�ƋƵĞƐƚŝŽŶƐ�ĂŶĚ�ĐŽŵŵĞŶƚƐ�ƉůĞĂƐĞ�ĐŽŶƚĂĐƚ�ǁĐĞŶƚĞƌΛŐŵƵ͘ĞĚƵ�Žƌ�ĐĂůů͗
ϳϬϯͲϵϵϯͲϭϮϬϬ�;ZŽďŝŶƐŽŶ�,Ăůů �ϭϭϰ͕�&ĂŝƌĨĂǆ��ĂŵƉƵƐͿ
ϳϬϯͲϵϵϯͲϭϴϮϰ�;�ŶƚĞƌƉƌŝƐĞ�,Ăůů�Ϭϳϲ͕�&ĂŝƌĨĂǆ��ĂŵƉƵƐͿ
ϳϬϯͲϵϵϯͲϰϰϵϭ�;�ƌůŝŶŐƚŽŶ��ĂŵƉƵƐͿ
ϳϬϯͲϵϵϯͲϴϰϱϭ�;WƌŝŶĐĞ�tŝůůŝĂŵ��ĂŵƉƵƐͿ

�ůů�ĂƉƉŽŝŶƚŵĞŶƚƐ�ĂƌĞ�ŵĂĚĞ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŽŶůŝŶĞ�ƐĐŚĞĚƵůŝŶŐ�ƐǇƐƚĞŵ�ƐŽ�ƉůĞĂƐĞ�ĚŽ�ŶŽƚ ĞŵĂŝů�Žƌ�ĐĂůů�
ƚŽ�ƐĐŚĞĚƵůĞ�ĂƉƉŽŝŶƚŵĞŶƚƐ͘�/Ĩ�ǇŽƵ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ĐĂŶĐĞů�ĂŶ�ĂƉƉŽŝŶƚŵĞŶƚ�ǇŽƵ�ŵĂǇ�ĚŽ�ƐŽ�ǀŝĂ�ƚŚĞ�
ŽŶůŝŶĞ�ƐĐŚĞĚƵůĞƌ͕�ƐŝŵƉůǇ�ƐĞůĞĐƚ�ǇŽƵƌ�ĂƉƉŽŝŶƚŵĞŶƚ�ĂŶĚ�ĐůŝĐŬ�ƚŚĞ�Η�ĂŶĐĞů�ĂƉƉŽŝŶƚŵĞŶƚΗ�ďŽǆ�Ăƚ�ƚŚĞ�
ďŽƚƚŽŵ�ŽĨ�ƚŚĞ�ƌĞƐĞƌǀĂƚŝŽŶ�ĨŽƌŵ�ĂŶĚ�ƚŚĞŶ�ΗƐĂǀĞ͘͟

hŶŝǀĞƌƐŝƚǇ�>ŝďƌĂƌŝĞƐ͗ ͞�ƐŬ�Ă�>ŝďƌĂƌŝĂŶ͟ ŚƚƚƉ͗ͬͬůŝďƌĂƌǇ͘ŐŵƵ͘ĞĚƵͬŵƵĚŐĞͬ/Dͬ/DZĞĨ͘Śƚŵů
DĂƌŐĂƌĞƚ�>Ăŵ͕�WŚǇƐŝĐĂů�^ĐŝĞŶĐĞƐ�>ŝĂŝƐŽŶ�>ŝďƌĂƌŝĂŶ͖�ŚƚƚƉ͗ͬͬŝŶĨŽŐƵŝĚĞƐ͘ŐŵƵ͘ĞĚƵͬĨŽƌĞŶƐŝĐƐ
&ĞŶǁŝĐŬ�>ŝďƌĂƌǇ͕��Ϯϰϰ
ϳϬϯͲϵϵϯͲϮϮϭϮ
ŵůĂŵϯΛŐŵƵ͘ĞĚƵ

�ŽƵŶƐĞůŝŶŐ�ĂŶĚ�WƐǇĐŚŽůŽŐǇ�^ĞƌǀŝĐĞƐ�;��W^Ϳ͗�;ϳϬϯͿ�ϵϵϯͲϮϯϴϬ͖ ŚƚƚƉ͗ͬͬĐĂƉƐ͘ŐŵƵ͘ĞĚƵ
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hŶŝǀĞƌƐŝƚǇ�WŽůŝĐŝĞƐ͗
dŚĞ�hŶŝǀĞƌƐŝƚǇ��ĂƚĂůŽŐ͕ ŚƚƚƉ͗ͬͬĐĂƚĂůŽŐ͘ŐŵƵ͘ĞĚƵ͕�ŝƐ�ƚŚĞ�ĐĞŶƚƌĂů�ƌĞƐŽƵƌĐĞ�ĨŽƌ�ƵŶŝǀĞƌƐŝƚǇ�ƉŽůŝĐŝĞƐ�
ĂĨĨĞĐƚŝŶŐ�ƐƚƵĚĞŶƚ͕�ĨĂĐƵůƚǇ͕�ĂŶĚ�ƐƚĂĨĨ�ĐŽŶĚƵĐƚ�ŝŶ�ƵŶŝǀĞƌƐŝƚǇ�ĂĐĂĚĞŵŝĐ�ĂĨĨĂŝƌƐ͘�KƚŚĞƌ�ƉŽůŝĐŝĞƐ�ĂƌĞ�
ĂǀĂŝůĂďůĞ�Ăƚ ŚƚƚƉ͗ͬͬƵŶŝǀĞƌƐŝƚǇƉŽůŝĐǇ͘ŐŵƵ͘ĞĚƵͬ͘��ůů�ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�ƵŶŝǀĞƌƐŝƚǇ�ĐŽŵŵƵŶŝƚǇ�ĂƌĞ�
ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ŬŶŽǁŝŶŐ�ĂŶĚ�ĨŽůůŽǁŝŶŐ�ĞƐƚĂďůŝƐŚĞĚ�ƉŽůŝĐŝĞƐ͘

8QLYHUVLW\�SROLF\�VWDWHV�WKDW�DOO�VRXQG�HPLWWLQJ�GHYLFHV�VKDOO�EH�WXUQHG�RII�GXULQJ�FODVV�XQOHVV�
RWKHUZLVH�DXWKRUL]HG�E\�WKH�3URIHVVRU�

$OO�&HOOXODU�SKRQH�XVDJH�GXULQJ�FODVV�LV�QRW�SHUPLWWHG�XQOHVV�DXWKRUL]HG�E\�WKH�3URIHVVRU
8VH�RI�FRPSXWHUV�ZLOO�EH�DOORZHG�LQ�FODVV�DV�ORQJ�DV�LW�LV UHODWHG�WR�FODVV�PDWHULDO��1RWH�WDNLQJ��
FODVV�SUHVHQWDWLRQ��ODE�UHSRUW���

&RXUVH�6\OODEXV

භ 6HFWLRQ���'URQH�3LORW�(VVHQWLDOV�DQG�&HUWLILFDWLRQ

ڹ �3DUW�����'URQH�3LORW�&HUWLILFDWLRQ
භ 6HFWLRQ���3UDFWLFDO�([SHULHQFH�DQG�)RUHQVLF�3KRWRJUDSK\

ڹ )OLJKW�([SHULHQFH�DQG�5HTXLUHPHQWV�EHIRUH�\RX�IO\

ڹ )RUHQVLF�3KRWRJUDSKLFDO�PHWKRGV�DQG�3RVW�3URFHVVLQJ�RI�&ROOHFWHG�GDWD

ڹ )RUHQVLF�DQG�/HJDO�,PSOLFDWLRQ�RI�$HULDO�'URQH�,PDJHU\

ڹ 3UDFWLFDO�3UREOHPV

6HFWLRQ���'URQH�3LORW�(VVHQWLDOV�DQG�&HUWLILFDWLRQ
ڹ �3DUW�����'URQH�3LORW�&HUWLILFDWLRQ

&ODVV���������
,QWURGXFWLRQ�DQG�:HOFRPH�

5HJXODWLRQV
භ 3DUW�����'HILQLWLRQV
භ 5HJLVWUDWLRQ�5HTXLUHPHQWV WR�REWDLQ�D�SDUW�����UHPRWH�SLORW�FHUWLILFDWH�ZLWK�D

VPDOO�XQPDQQHG�DLUFUDIW�V\VWHP��VPDOO�8$9��UDWLQJ
භ &RQGLWLRQV�IRU�6DIH�2SHUDWLRQV
භ 3,&�5HVSRQVLELOLWLHV
භ 9LVXDO�2EVHUYHUV
භ 9LVXDO�/LQH�RI�6LJKW
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භ +D]DUGRXV�2SHUDWLRQV
භ 'D\OLJKW�2SHUDWLRQV
භ 6HH�DQG�$YRLG�RI�2WKHU�$LUFUDIW
භ (OLJLELOLW\�5HTXLUHPHQWV
භ :DLYHU�3ROLF\ &KDUDFWHULVWLFV�RI�VPDOO�XQPDQQHG�DLUFUDIW�V\VWHPV��VPDOO�8$9��DV

VWLSXODWHG�LQ�SDUW����
භ ([FOXVLRQV�IURP�WKH�UHTXLUHPHQWV�LQ�SDUW����
භ 5HTXLUHPHQWV�IRU�VPDOO�8$9 UHJLVWUDWLRQ��PDUNLQJV��DQG�FRQGLWLRQ
භ 3URFHGXUHV�IRU�UHTXHVWLQJ�D�ZDLYHU�IRU�HOLJLEOH�UHTXLUHPHQWV�LQ�SDUW����

&ODVV����������
$LUVSDFH

භ 1DWLRQDO�$LUVSDFH�6\VWHP
භ 2SHUDWLRQV�LQ�&RQWUROOHG�$LUVSDFH
භ 2SHUDWLRQV�LQ�8QFRQWUROOHG�$LUVSDFH

$LUSRUW�2SHUDWLRQV
භ 2SHUDWLRQV�QHDU�7RZHUHG�	�1RQ�7RZHUHG�$LUSRUWV
භ 5XQZD\�0DUNLQJV�DQG�6LJQDJH
භ 7UDIILF�3DWWHUQV

)OLJKW�5HVWULFWLRQV
භ 6DIHW\�DQG�OHJDO�&RQVLGHUDWLRQV
භ 1R�IO\�=RQHV
භ 3URKLELWHG�DQG�5HVWULFWHG�DUHDV
භ 7)5V
භ 6SHFLDO�8VH�$LUVSDFH
භ 2WKHU�$LUVSDFH

&ODVV��������
,QWHUSUHWLQJ�$YLDWLRQ�&KDUWV

භ 1DYLJDWLRQ�%DVLFV
භ &KDUW�,QWHUSUHWDWLRQ
භ 6HFWLRQ�&KDUWV��,Q�&ODVV�([HUFLVH�

$YLDWLRQ�:HDWKHU
භ $WPRVSKHULF�%DVLFV

භ 7\SHV�RI�:HDWKHU

භ :HDWKHU�3ODQQLQJ

භ :HDWKHU�%ULHILQJV
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භ &XUUHQW�&RQGLWLRQV��0(7$5V�
භ $YLDWLRQ�)RUHFDVWV��7$)V�
භ :HDWKHU�)DFWRUV�DQG�7KHLU�(IIHFW�RQ�D�8$9

48,=�180%(5����������RI�7RWDO�*UDGH�

&ODVV���������
$YLDWLRQ�:HDWKHU��&RQWLQXHG�

+RPHZRUN�$VVLJQPHQW��:HDWKHU�%ULHILQJ�DQG�XVH�RI�6HFWLRQDO�&KDUW��1RWH�*UDGHG�
DVVLJQPHQW��

5DGLR�&RPPXQLFDWLRQV
භ &RPPXQLFDWLRQV�$URXQG $LUSRUWV
භ $7,6
භ 6WDQGDUG�&RPPXQLFDWLRQV
භ 6HOI�$QQRXQFH�3URFHGXUHV

භ &RPPRQ�7UDIILF�$GYLVRU\�)UHTXHQF\��&7$)�
භ 81,&20���08/7,&20

භ 7UDIILF�3DWWHUQ�&RPPXQLFDWLRQV

0DLQWHQDQFH�DQG�3UH�)OLJKW�3URFHGXUHV

භ 5HFRPPHQGHG�PDLQWHQDQFH�SURFHGXUHV�IRU�VPDOO�8$9
භ 6FKHGXOHG�	�8QVFKHGXOHG�0DLQWHQDQFH
භ 3UHIOLJKW�,QVSHFWLRQ
භ )$$�,QVSHFWLRQ�	�7HVWLQJ
භ 5HFRUG�.HHSLQJ�DQG�ORJ�%RRNV
භ ,QVSHFWLRQ�UHTXLUHPHQWV�WR�YHULI\�WKDW�WKH�VPDOO�8$9 LV�LQ�FRQGLWLRQ�IRU�VDIH�RSHUDWLRQ
භ 2SHUDWLRQDO�UHTXLUHPHQWV�DQG�OLPLWDWLRQV�IRU�VPDOO�8$9

&ODVV���������
:HLJKW�DQG�%DODQFH�DQG�8$6�SHUIRUPDQFH�

භ %DVLF�$HURG\QDPLFV

භ $LUFUDIW�/RDGLQJ

භ :HLJKW�	�%DODQFH

භ 6WDELOLW\�DQG�&RQWURO

භ &HQWHU�RI�*UDYLW\

භ /RQJLWXGLQDO�6WDELOLW\

භ 3HUIRUPDQFH�'DWD
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+D]DUGV�EHIRUH�GXULQJ�DQG�DIWHU�IOLJKW�DQG�+DQGOLQJ�(PHUJHQFLHV

භ )OLJKW�+D]DUGV
භ $FFLGHQW�)DFWRUV�DQG�5HSRUWLQJ
භ 5HSRUWLQJ�,Q�)OLJKW�(PHUJHQFLHV
භ $EQRUPDO�DQG�HPHUJHQF\�VLWXDWLRQV�WKDW�PD\�DULVH�GXULQJ�VPDOO�8$9 RSHUDWLRQV
භ (PHUJHQF\�&RPPXQLFDWLRQV
භ /RVW�/LQN�)O\�$ZD\
භ %DWWHU\�/RZ�%DWWHU\�)LUH
භ 6\VWHP�0DOIXQFWLRQ
භ /RVV�RI�*36�6LJQDO

&UHZ�5HVRXUFH�0DQDJHPHQW�
භ +D]DUGV�	�5LVNV
භ 'HFLVLRQ�0DNLQJ
භ 5LVN�0DQDJHPHQW
භ &UHZ�5HVRXUFH�0DQDJHPHQW�DQG�EHVW�SUDFWLFHV
භ 3RVVLEOH�VXSSRUWLQJ�FUHZ�UROHV�LQ�VPDOO�8$9 RSHUDWLRQV
භ 3,&�5HVSRQVLELOLWLHV
භ 9LVXDO�2EVHUYHUV

භ 9LVXDO�/LQH�RI�6LJKW
භ &UHZ�&RRUGLQDWLRQ

භ +D]DUGRXV�$WWLWXGHV

&ODVV���������

&UHZ�5HVRXUFH�0DQDJHPHQW��&RQWLQXHG�

3LORW�3K\VLRORJ\

භ 6WUHVV
භ )DWLJXH
භ 'HK\GUDWLRQ
භ +HDW�6WURNH
භ +\SHUYHQWLODWLRQ
භ 9LVLRQ�,PSDLUPHQW
භ ,PSDFW�RI�'UXJV�	�$OFRKRO
භ 'HWHUPLQLQJ�)LWQHVV�IRU�)OLJKW

3DUW�����([DP�
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භ 5HJLVWHULQJ
භ ([DP�/RJLVWLFV
භ $SSO\LQJ�IRU�5HPRWH�3LORW�&HUWLILFDWH�ZLWK� D�8$9�5DWLQJ
භ 8SGDWLQJ�\RXU�$GGUHVV

0,'7(50�(;$0��3DUW�RI�����6WXG\�7HVW����������RI�7RWDO�*UDGH�

&ODVV��������
3DUW�����([DP����KRXUV�

6HFWLRQ���3UDFWLFDO�([SHULHQFH�DQG�)RUHQVLF�3KRWRJUDSK\

&ODVV�����������DQG�&ODVV�����������

)OLJKW�([SHULHQFH�DQG�5HTXLUHPHQWV�EHIRUH�\RX�IO\

භ 7\SHV�RI�'URQHV

භ &KRRVLQJ�<RXU�'URQH

භ 3DUWV�RI�D�'URQH

භ 'URQH�6HWXS

භ '-,�*R�$SS�:DONWKURXJK

භ 3UH�3RVW�IOLJKW�&KHFNOLVW

භ *HQHUDO�(TXLSPHQW��5HIUHVK�&UHZ�5HVRXUFH�0DQDJHPHQW��(\H�6DIHW\�
3URSHU�&ORWKLQJ��9HVW���)LUVW�$LG�.LW�

භ )OLJKW�%ULHILQJ

භ $SSURYDOV��*HRUJH�0DVRQ�8QLYHUVLW\���&2$��3XEOLF�6DIHW\�8VH

භ )OLJKW�0RGHV

භ 3UDFWLFDO�([HUFLVH������ /HDUQ�WR�)O\

9 )OLJKW�6LPXODWRU�7UDLQLQJ

9 7DNHRII�DQG�ODQGLQJ�D�'URQH

9 +RYHULQJ�D�'URQH

9 0DQHXYHULQJ�WKH�DLUFUDIW

&ODVV�����������

3KRWRJUDSKLFDO�PHWKRGV�DQG�3RVW�3URFHVVLQJ�RI�&ROOHFWHG�,PDJHU\�GDWD

භ 3UDFWLFDO�([HUFLVH����� )O\�D�SUH�GHVLJQDWHG�DUHD

9 )O\�D�UHFWDQJXODU�SDWWHUQ




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

9 )O\�D�FLUFXODU��2YDO��3DWWHUQ

9 &DSWXUH�9LGHR�DQG�3KRWRJUDSKV

භ 3KRWRJUDSKLF�7HFKQLTXHV��&DSWXUH�0HWKRGV�

භ 'URQH�3KRWR�6HWWLQJV

භ 'URQH�9LGHR�6HWWLQJV

භ 3URFHVVLQJ�0HWKRGV�IRU�'URQH�LPDJHU\
ඵ 0DSSLQJ�YV��'�0RGHOLQJ
ඵ '60�'DWD��'LJLWDO�6XUIDFH�0RGHOLQJ�
ඵ $FFHVVRULHV�DQG�GLIIHUHQW�W\SHV�RI�3D\ORDGV�WR�FDSWXUH LPDJHU\

�H[�)/,5�
ඵ 3,;��'�6RIWZDUH

48,=�180%(5����������RI�7RWDO�*UDGH�

&ODVV����������

,Q�&ODVV�3UDFWLFDO�([HUFLVH��� �8VH�RI�6RIWZDUH�DQG�LPDJH�SURFHVVLQJ�

&ODVV�����������

3UDFWLFDO��([HUFLVH ��

9 &ROOHFW�LPDJHU\�GDWD�IRU�D�%RG\�LQ�WKH�0LGGOH�RI�D�ILHOG��3KRWRJUDSK��9LGHR�
0DSSLQJ��DQG�0RGHOLQJ�

&ODVV����������

3UDFWLFDO�([HUFLVH ��

9 &ROOHFW�,PDJHU\�GDWH�IURP�D�FULPH�VFHQH���$XWR�$FFLGHQW���3KRWRJUDSK��9LGHR�
0DSSLQJ��DQG�0RGHOLQJ�

&ODVV������������

)RUHQVLF�DQG�/HJDO�,PSOLFDWLRQ�RI�$HULDO�'URQH�,PDJHU\

භ 8VH�LQ�&RXUW

භ 5HYLHZ�IRU�)LQDO

භ :UDS�8S�&RXUVH�DQG�)LQDO�7KRXJKWV

)LQDO�([DP����'DWH�WR�EH�GHWHUPLQHG��� ������RI�WKH�7RWDO�*UDGH�
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