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Key to Symbols 
 
 

! a good move ⩲ White stands slightly better 
? a weak move ⩱ Black stands slightly better 
!! an excellent move ± White has a serious advantage 
?? a blunder ∓ Black has a serious advantage 
!? an interesting move +- White has a decisive advantage 
?! a dubious move -+ Black has a decisive advantage 
□ only move → with an attack 
N novelty ↑ with initiative 
⟳ lead in development ⇆ with counterplay 
⨀ zugzwang ∆ with the idea of 
= equality ⌓ better is 
∞ unclear position ≤ worse is 
© with compensation for the + check 
 sacrificed material # mate 
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Preface 
 
 
The modern chess player faces a challenging task before every game: the choice of 
opening. For most players, the ideal opening for Black has the following 
characteristics: 
 

a. It requires a limited amount of memorization.  
b. It contains an element of surprise for the opponent. 
c. It leads to an equal position. 
d. It allows for a relatively complex game, with winning chances for Black. 

 
Obviously, the ideal opening does not exist. Before every game, the modern chess 
player needs to consider numerous variables – the most obvious being his specific 
opponent and the tournament situation – and then compromise. As the number of 
games played in each variation increases and opening theory becomes more and 
more developed, finding a suitable opening becomes harder and harder, and 
players tend to follow the most popular variations. 
 
Openings rise and fall in popularity over time, as players continue to learn and find 
new ideas for both sides. The two main replies to 1.e4 have always been 1…e5 and 
1…c5, and with good ‘homework’ it is exceedingly likely you will equalize with 
either. However, in tandem with their popularity, the amount of theory that is 
needed to play those openings has increased as well. 
 
In this book, I recommend the Caro-Kann Defense as a viable and flexible opening 
for Black. Let’s examine, point by point, how it compares to both 1…e5 and 1…c5. 
  

▪ Judging the amount of theory required to play an opening is not an exact 
science, but it is quite clear that the Caro-Kann will be an easier opening to 
pick up from scratch than any Sicilian. The amount of theory is probably 
more comparable to a 1…e5 repertoire, depending on which variations one 
chooses to play. 

▪ As I mentioned earlier, the Caro-Kann is not played as frequently as 1…e5 
and 1…c5. Further, the Caro-Kann comes in various flavors and can be 
adopted either as a mainstay or surprise weapon, due to these diverse 
options Black has. 

 



 

▪ Chess players always need to make some concessions in the opening, but 
this point is the hardest to tackle for any chess player (for good reason). I 
believe that the Caro-Kann is very playable, and that it is White who needs 
to find fresh ideas to trouble Black. Opening theory will evolve well beyond 
this book, but the Caro-Kann will remain a viable opening.  

▪ Last but not least, the Caro-Kann is a pretty good choice if you are looking 
to avoid simple draws or major simplifications since it rarely leads to forcing 
variations. 

 
The Caro-Kann Defense has always been one of my favorite openings to play and 
was the very first opening I learned when I started playing chess. Former world 
champion Anatoly Karpov espoused this opening throughout his career and, with 
his solid and positional style, inspired me to play the Caro-Kann as well. Many 
games have been played, and theory has evolved since the days of Karpov’s Caro-
Kann. As you will see in this book, this opening offers Black many opportunities for 
dynamic play, despite its solid framework. 
 
My hope is that readers of all levels will find something of value to them in this 
book. The material contains many new ideas and the analysis often stretch quite 
far from the opening stages. Nevertheless, I have done my best to help the reader 
make sense of the complicated variations and of the positional nuances inextricably 
woven between them. The idea is not only to show you the moves, but also to help 
you develop both your understanding of the underlying plans and your familiarity 
with broader strategic concepts, to guide your decision-making even beyond the 
opening. 
 
Francesco Rambaldi 
St. Louis, March 2020 
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ϭ͘�Ğϰ�Đϲ�Ϯ͘�Ěϰ�Ěϱ�ϯ͘�Ğϱ�Đϱ�ϰ͘�ĚǆĐϱ�Ğϲ�ϱ͘�
�Ĩϯ��ǆĐϱ�ϲ͘��Ěϯ

ϲ͘�Ăϯ�ŝƐ�ĐŽǀĞƌĞĚ�ǀŝĂ ϱ͘Ăϯ��ǆĐϱ�ϲ͘�Ĩϯ͘

ϲ͘͘͘��Ğϳ

/ƚ� ŝƐ� ǁŽƌƚŚ� ĐŽŶƐŝĚĞƌŝŶŐ� ƚŚĞ� ĐƵƌƌĞŶƚůǇ�
ƉŽƉƵůĂƌ�ǀĂƌŝĂƚŝŽŶ�ϲ͘͘͘�Ĩϲ�ϳ͘�ϬͲϬ��Đϲ͗�

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϳ͘͘͘��Đϲ

tŚŝƚĞ� ŽďƚĂŝŶƐ� ƚŚĞ� ƵƉƉĞƌ� ŚĂŶĚ ŚĞƌĞ
ǁŝƚŚ�ƉƌĞĐŝƐĞ�ƉůĂǇ͘�ϴ͘�ĞǆĨϲ��ǆĨϲ�ϵ͘�Đϰ�ϬͲ
Ϭ�ϭϬ͘��Đϯ ĂŶĚ��ůĂĐŬ�ĐĂŶ�ĐŚŽŽƐĞ�Ă�ĨĞǁ�
ĚŝĨĨĞƌĞŶƚ� ŝĚĞĂƐ͕�ďƵƚ�ŶŽŶĞ�ŽĨ� ƚŚĞŵ�ŐŝǀĞ�
Śŝŵ� ĞŶŽƵŐŚ� ĐŽƵŶƚĞƌƉůĂǇ͘ /Ŷ� ƚŚĞ� ůŽŶŐ�
ƌƵŶ͕� �ůĂĐŬΖƐ� ĐĞŶƚƌĂů� ƉĂǁŶƐ� ĂƌĞ� ǁĞĂŬ�
ĂŶĚ��ůĂĐŬ�ǁŝůů�ĞŝƚŚĞƌ�ůŽƐĞ�ŽŶĞ�Žƌ�ŐŝǀĞ�ƵƉ�
ŝŵƉŽƌƚĂŶƚ�ƐƋƵĂƌĞƐ ďǇ�ƉƵƐŚŝŶŐ�ƚŚĞŵ͘

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϭϬ͘��Đϯ

�Ϳ ϭϬ͘͘͘� 	Śϴ� ϭϭ͘� �Őϱ� �Ěϲ� ϭϮ͘�
�Śϰ͊࿹ ŐĂǀĞ� tŚŝƚĞ� ĂŶ� ĞĚŐĞ� ŝŶ� sĂŶ�
<ĂŵƉĞŶ͕�Z�;ϮϱϳϮͿ�ʹ <ƌŽĞǌĞ͕�&� ;ϮϰϬϴͿ�
'ĞƌŵĂŶǇ�ϮϬϭϮ͘

�Ϳ ϭϬ͘͘͘�Śϲ

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϭϬ͘͘͘�Śϲ

ϭϭ͘��Ĩϰ͊E tŚŝƚĞ�ǁĂŶƚƐ� ƚŽ� ďƌŝŶŐ� ƚŚĞ�
ďŝƐŚŽƉ�ƚŽ�Őϯ�ƐŽ�ƚŚĂƚ�ŝƚ�ǁŝůů�ĚĞĨĞŶĚ�ƚŚĞ�
ĨϮͲƉĂǁŶ� ĂŶĚ� ĐŽŶƚƌŽů� ƚŚĞ� ĞϱͲƐƋƵĂƌĞ͘�
ϭϭ͘͘͘�Ěϰ ΀ϭϭ͘͘͘��Śϱ�ϭϮ͘��ĚϮ��Ěϳ�ϭϯ͘�
�Đϭ࿹ �ůĂĐŬΖƐ� ƉŽƐŝƚŝŽŶ� ŝƐ� ƚŽŽ� ůŽŽƐĞ͖͘�
ϭϭ͘͘͘��Ěϳ�ϭϮ͘��Őϯ��Ğϴ�ϭϯ͘��Ğϭ࿹΁
ϭϮ͘��ďϭ͍͊ dŚĞ� ŝĚĞĂ� ŝƐ� ƚŽ� ďƌŝŶŐ� ƚŚĞ�
ŬŶŝŐŚƚ� ƚŽ� ĚϮ� ĂŶĚ� ĐŽŶƚƌŽů� ƚŚĞ� ĞϰͲ
ƐƋƵĂƌĞ͘�tŚŝƚĞ� ŚĂƐ� Ă� ƐůŝŐŚƚ� ĞĚŐĞ� ĚƵĞ�
ƚŽ� �ůĂĐŬΖƐ� ŝŶĨĞƌŝŽƌ� ƉĂǁŶ� ƐƚƌƵĐƚƵƌĞ͘�
ϭϮ͘͘͘��Śϱ�ϭϯ͘��Őϯ�Ğϱ�ϭϰ͘��ďĚϮ࿹

�Ϳ ϭϬ͘͘͘��Ěϲ�ϭϭ͘�Śϯ͊�Ěϳ ΀ϭϭ͘͘͘�Ğϱ�
ŝƐ�ĨŽƌĐŝŶŐ�ĂŶĚ�ǁŽƌƚŚ�ĐŽŶƐŝĚĞƌŝŶŐ͕�ďƵƚ�
ĂĨƚĞƌ ϭϮ͘� ĐǆĚϱ� �ĨŐϰ� ϭϯ͘� �ǆŚϳн�
	ǆŚϳ�ϭϰ͘��Őϱн�	Őϴ�ϭϱ͘�ŚǆŐϰ�ĞǆĚϱ�
ϭϲ͘��ǆĚϱн��ǆĚϱ� ϭϳ͘��ǆĚϱ��ǆŐϰ�
ϭϴ͘��Ğϯേ ƚŚĞ� ƚĂĐƚŝĐƐ� ŚĂǀĞ� ǁŽƌŬĞĚ�
ŽƵƚ�ŝŶ�tŚŝƚĞ͛Ɛ�ĨĂǀŽƵƌ͘΁ ϭϮ͘��Ăϰ͊
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WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϭϮ͘��Ăϰ͊

tŚŝƚĞ�ŚĂƌĂƐƐĞƐ� ƚŚĞ� ĐϱͲďŝƐŚŽƉ͕�ǁŚŝĐŚ�
ŝƐ��ůĂĐŬΖƐ�ďĞƐƚ�ƉŝĞĐĞ͘�ϭϮ͘͘͘��ďϰ ΀ϭϮ͘͘͘�
ďϲ�ϭϯ͘� ĐǆĚϱ�ĞǆĚϱ�ϭϰ͘��ǆĐϱ�ďǆĐϱ�ϭϱ͘�
�Ğϯ࿹΁ ϭϯ͘� Ăϯ��Ăϱ� ϭϰ͘��Đϯ��ůĂĐŬΖƐ�
ĚĂƌŬͲƐƋƵĂƌĞĚ�ďŝƐŚŽƉ�ŚĂƐ�ďĞĞŶ�ĚƌŝǀĞŶ�
ĂǁĂǇ�ĂŶĚ�Ăϯ�ŝƐ�Ă�ƵƐĞĨƵů�ŵŽǀĞ͘�ϭϰ͘͘͘�Ăϲ
΀ϭϰ͘͘͘��Ğϱ�ϭϱ͘��Ĩϰ��ǆĨϯн�ϭϲ͘��ǆĨϯ�
Ğϱ� ϭϳ͘� �Őϯ࿹΁ ϭϱ͘� ĐǆĚϱ� ĞǆĚϱ� ϭϲ͘�
�Ğϰ͊�ǆĞϰ ΀ϭϲ͘͘͘�ĚǆĞϰ͍͍ ůŽƐĞƐ�ƚŽ�ϭϳ͘�
�Đϰннʹ΁ ϭϳ͘��ǆĞϰ�Ěϰ ΀ϭϳ͘͘͘��Ğϳ�ϭϴ͘�
�Őϱ� 	Śϴ� ϭϵ͘� �ǆĞϳ� �ǆĞϳ� ϮϬ͘�
�ǆĚϱ࿹ ůĞĂǀĞƐ�tŚŝƚĞ� Ă� ƉĂǁŶ� ƵƉ� ĨŽƌ�
ůŝƚƚůĞ�ĐŽŵƉĞŶƐĂƚŝŽŶ͘΁ ϭϴ͘��Őϱ͊ Őϲ�ϭϵ͘�
�ĚϮ� �ĂĞϴ� ϮϬ͘� �ǆĂϱ� �ǆĂϱ� Ϯϭ͘�
�Ğϭ࿹ tŚŝƚĞΖƐ�ƉŽƐŝƚŝŽŶ�ŝƐ�ŵŽƌĞ�ĐŽŵͲ
ĨŽƌƚĂďůĞ͕� ĂƐ� ƚŚĞ� ĚϰͲƉĂǁŶ� ŝƐ� ǀĞƌǇ�
ǁĞĂŬ͘

ϳ͘�ϬͲϬ

ϳ͘� Ăϯ� ŚĂƐ� ŶŽ� ŝŶĚĞƉĞŶĚĞŶƚ� ǀĂůƵĞ� ƐŝŶĐĞ�
�ůĂĐŬ� ĨƌĞĞƐ� ƚŚĞ�ĞϳͲƐƋƵĂƌĞ� ĨŽƌ� ƚŚĞ�ďŝƐŚͲ
ŽƉ�ǁŝƚŚ�ϳ͘͘͘��Őϲ͘

ϳ͘͘͘��Őϲ�ϴ͘�Ăϯ

tŚŝƚĞΖƐ� ŝŶƚĞŶƚŝŽŶ� ŝƐ� ƋƵŝƚĞ� ĐůĞĂƌ͗� ŚĞ�
ǁĂŶƚƐ� ƚŽ� ƉůĂǇ� ďϰ� ĂŶĚ� ĨŽůůŽǁ� ƵƉ� ǁŝƚŚ�
�ďϮ͕��ďĚϮ͕��Ğϭ�ĂŶĚ�ƉŽƐƐŝďůǇ�Đϰ͘

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϴ͘�Ăϯ

��ůŽƚ�ŽĨ�ƉůĂǇĞƌƐ�ŚĂǀĞ�ƌĞĂĐŚĞĚ�ƚŚŝƐ�ƉŽƐŝͲ
ƚŝŽŶ͕� ĂŶĚ� ƚŚĞƌĞ� ŝƐ� ĐŽŶƐŝĚĞƌĂďůǇ� ŵŽƌĞ�
ƚŚĞŽƌǇ�ƚŚĂŶ�ŝŶ�ƚŚĞ�ůŝŶĞƐ�ǁĞ�ĚŝƐĐƵƐƐĞĚ�ŝŶ�
ƚŚĞ� ƉƌĞǀŝŽƵƐ� ĐŚĂƉƚĞƌ͕� ǁŚĞƌĞ� Ăϯ� ǁĂƐ�
ƉůĂǇĞĚ� ŽŶ� ĂŶ� ĞĂƌůŝĞƌ� ŵŽǀĞ͘ EĞǀĞƌƚŚĞͲ
ůĞƐƐ͕� ƚŚĞƌĞ� ĂƌĞ�ŵĂŶǇ� ŶĞǁ� ŝĚĞĂƐ� ƚŽ� ďĞ�
ĞǆƉůŽƌĞĚ͘� ^ŝŶĐĞ�ǁĞ� ĂƌĞ� ĚŝƐĐƵƐƐŝŶŐ� ŽŶĞ�
ŽĨ�ƚŚĞ�ŵĂŝŶ�ůŝŶĞƐ�ĨŽƌ�tŚŝƚĞ͕�/�ǁŝůů�ƐŚŽǁ�
Ă�ĨĞǁ�ĚŝĨĨĞƌĞŶƚ�ĐŽŶƚŝŶƵĂƚŝŽŶƐ�ĨŽƌ��ůĂĐŬ͘�
ϴ͘͘͘�Đϲ�ŝƐ�ƚŚĞ�ŵŽƐƚ�ƉŽƉƵůĂƌ�ŵŽǀĞ�ĂŶĚ�
ƐŚŽƵůĚ�ďĞ�ĨŽůůŽǁĞĚ�ƵƉ�ǁŝƚŚ�ϵ͘ ďϰ��Ğϳ͘�
tŚŝƚĞ� ĐĂŶ� ůŝŬĞůǇ� ĐůĂŝŵ� Ă� ƐůŝŐŚƚ� ƉƵůů� ŝŶ�
ƚŚĂƚ� ůŝŶĞ͕�ďƵƚ�ŚĞ�ŶĞĞĚƐ�ƚŽ�ďĞ�ǀĞƌǇ�ƉƌĞͲ
ĐŝƐĞ͘� ϴ͘͘͘� ϬͲϬ� ŝƐ� ĂŶŽƚŚĞƌ� ƉŽƉƵůĂƌ�ŵŽǀĞ͕�
ǁŚŝĐŚ�ĐĂŶ� ůĞĂĚ�ƚŽ�ǀĞƌǇ�ƐŚĂƌƉ�ĂŶĚ�ĨŽƌĐͲ
ŝŶŐ�ƉůĂǇ�ĂĨƚĞƌ�ϵ͘�Őϱ�Žƌ�ƚŽ�Ă�ƉŽƐŝƚŝŽŶĂů�
ƐƚƌƵŐŐůĞ� ĂĨƚĞƌ� ϵ͘ �Ğϭ͘� KǀĞƌĂůů͕� �ůĂĐŬ�
ŶĞĞĚƐ�ƚŽ�ƉƵƚ�ŝŶ�Ă�ĐŽŶƐŝĚĞƌĂďůĞ�ĂŵŽƵŶƚ�
ŽĨ� ǁŽƌŬ� ƚŽ� ĞƋƵĂůŝǌĞ� ŝŶ� ďŽƚŚ� ůŝŶĞƐ͕� ƐŽ� /�
ǁŝůů� ũƵƐƚ�ƐŚŽǁĐĂƐĞ�ƚŚĞ�ŵĂŝŶ�ǀĂƌŝĂƚŝŽŶƐ͘�
�ůƚŚŽƵŐŚ� ŝƚ� ŝƐ� ŽŶůǇ� ŵŽǀĞ� ϴ͕� �ůĂĐŬ� ŚĂƐ�
ƚǁŽ� ŝŶƚĞƌĞƐƚŝŶŐ� ŶŽǀĞůƚŝĞƐ� ŝŶ� ƚŚŝƐ� ƉŽƐŝͲ
ƚŝŽŶ͘�dŚĞ�ĨŝƌƐƚ�ŽŶĞ�ŝƐ�ϴ͘͘͘ Ăϲ͍͊E͕�ĨƌĞĞŝŶŐ
ƚŚĞ�ĂϳͲƐƋƵĂƌĞ�ĨŽƌ�ƚŚĞ�ďŝƐŚŽƉ͘�dŚĞ�ĐƌŝƚŝͲ
ĐĂů� ůŝŶĞƐ�ĂƌŝƐĞ�ĂĨƚĞƌ�ϵ͘ �ďĚϮ͕�ĂƐ�tŚŝƚĞ�
ŵŝƌƌŽƌƐ� ƚŚĞ� ŵĂŝŶ� ůŝŶĞ� ǁŝƚŚ� ϴ͘ �ďĚϮ�
ǁŝƚŚ� ƚŚĞ�ŵŽǀĞƐ� Ăϯ� ĂŶĚ� ͘͘͘Ăϲ� ŝŶĐůƵĚĞĚ͘�
DǇ� ŵĂŝŶ� ƌĞĐŽŵŵĞŶĚĂƚŝŽŶ� ŝƐ� ϴ͘͘͘
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�Ğϳ͍͊E͕� ĂŶ ŝŶƚƌŝŐƵŝŶŐ� ŵŽǀĞ ƚŚĂƚ ĐĂŶ�
ďĞ� ďĞƐƚ� ƵŶĚĞƌƐƚŽŽĚ� ďǇ� ĞǆĂŵŝŶŝŶŐ� ƚŚĞ�
ƐŚŽƌƚĨĂůůƐ�ŽĨ� ƚŚĞ�ŽƚŚĞƌ� ǀĂƌŝĂƚŝŽŶƐ͘� /ƚ� ĂůͲ
ŵŽƐƚ� ĂůǁĂǇƐ� ŵĂŬĞƐ� ƐĞŶƐĞ� ƚŽ� ĚĞůĂǇ
͘͘͘�Đϲ͕�ďĞĐĂƵƐĞ�ŝŶ�ĐĂƐĞ�tŚŝƚĞ�ƉůĂǇƐ ďϰ
�ůĂĐŬ� ǁĂŶƚƐ� ƚŽ� ƌĞƉůǇ� ǁŝƚŚ� ͘͘͘�Ğϳ� ĂŶĚ�
͘͘͘Ăϱ ;ĚŝƐƉůĂĐŝŶŐ�ƚŚĞ�ďϰͲƉĂǁŶͿ�ĂŶĚ�ƚŚĞŶ�
ĚĞǀĞůŽƉ� ƚŚĞ� ƋƵĞĞŶ͛Ɛ� ŬŶŝŐŚƚ� ƚŽ� Đϱ� ŝŶͲ
ƐƚĞĂĚ͘� tĞ� ǁŝůů� ďĞŐŝŶ� ďǇ� ĚŝƐĐƵƐƐŝŶŐ�
�ůĂĐŬΖƐ�ĂůƚĞƌŶĂƚŝǀĞƐ�ƚŽ�ϴ͘͘͘��Ğϳ͕�ĂŶĚ�ǁĞ�
ǁŝůů� ƌĞǀĞƌƚ� ƚŽ� ŵǇ� ŵĂŝŶ� ƌĞĐŽŵŵĞŶĚĂͲ
ƚŝŽŶ�ŝŶ�ƚŚĞ�ůĂƐƚ�ƐƵďĐŚĂƉƚĞƌ͘

ϴ͘͘͘��Đϲ

dŚĞ ŵŽƐƚ� ƐƚƌĂŝŐŚƚĨŽƌǁĂƌĚ� ĂƉƉƌŽĂĐŚ͘�
�ůĂĐŬ� ƐŝŵƉůǇ� ĐŽŶƚŝŶƵĞƐ� ĚĞǀĞůŽƉŵĞŶƚ�
ĂŶĚ�ŝŶǀŝƚĞƐ�tŚŝƚĞ�ƚŽ�ƐŚŽǁ�ŚŝƐ�ƉůĂŶ͘

ϵ͘�ďϰ

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϵ͘�ďϰ

ϵ͙�Ğϳ

ϵ͘͘͘��ďϲ͍͊ ŝƐ� ŵŽƌĞ� ƉŽƉƵůĂƌ͕� ďƵƚ� �ůĂĐŬ�
ĨĂŝůƐ�ƚŽ�ĞƋƵĂůŝǌĞ�ĂƐ�tŚŝƚĞ�ŽƉĞŶƐ�ƵƉ�ƚŚĞ�
ĐĞŶƚĞƌ�ǁŝƚŚ�Đϰ͘�ϭϬ͘��ďϮ�ϬͲϬ ΀ϭϬ͘͘͘��Ĩϰ�
ĐĂŶ� ĂůƐŽ� ďĞ� ƉůĂǇĞĚ͕� ďƵƚ�tŚŝƚĞ� ƌĞƚĂŝŶƐ�
ƚŚĞ�ƵƉƉĞƌ�ŚĂŶĚ�ǁŝƚŚ�ϭϭ͘�Đϰ�ϬͲϬ�ϭϮ͘�Đϱ͊

�ǆĚϯ�ϭϯ͘��ǆĚϯ��Đϳ�ϭϰ͘�ďϱ��Ğϳ�ϭϱ͘�
�ďĚϮ࿹ ĂƐ� ǁĂƐ� ƉůĂǇĞĚ� ŝŶ� <ĂĚƌŝĐ͕� ��
;ϮϱϱϰͿ� ʹ WŽŐŽƌĞůŽǀ͕� Z� ;ϮϯϱϰͿ� ^ŝƚŐĞƐ�
ϮϬϭϴ͘΁ ϭϭ͘��Ğϭ�Ĩϲ͍͊ dŚŝƐ�ŝƐ��ůĂĐŬΖƐ�ŽŶůǇ�
ƚƌǇ͕�ĂƐ��ůĂĐŬΖƐ�ƉŽƐŝƚŝŽŶ�ǁŝůů�ďĞ�ǀĞƌǇ�ŚĂƌĚ�
ƚŽ�ƉůĂǇ�ŝĨ�ŚĞ�ĚŽĞƐ�ŶŽƚ�ůŽŽŬ�ĨŽƌ�ĐŽƵŶƚĞƌͲ
ƉůĂǇ͘� ϭϮ͘� ĞǆĨϲ� ŐǆĨϲ� ϭϯ͘� Đϰ� ĚǆĐϰ
΀ϭϯ͘͘͘�Ĩϰ� ϭϰ͘� ĐǆĚϱ� �ǆĚϱ� ϭϱ͘� �Ğϰ�
�ǆĚϭ� ϭϲ͘��ǆĚϭ� Ğϱ� ϭϳ͘��Đϯ࿹ ŐĂǀĞ�
tŚŝƚĞ�Ă�ŵŽƌĞ�ĐŽŵĨŽƌƚĂďůĞ�ĞŶĚŐĂŵĞ�ŝŶ�
tŽůĨƌƵŵ͕� Z� ;ϮϮϭϮͿ� ʹ 'ŝĞƌƚŚ͕� <� ;ϮϭϴϳͿ�
'�Z� ĞŵĂŝů� ϮϬϭϭ͘΁ ϭϰ͘��ǆĐϰ��ǆĚϭ� ϭϱ͘�
�ǆĚϭ�	Őϳ�ϭϲ͘��Đϯ�Ğϱ�ϭϳ͘��Ěϱ࿹

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϭϳ͘��Ěϱ࿹

tŚŝƚĞ� ĂůƐŽ� ŚĂĚ� Ă� ŵŽƌĞ� ĐŽŵĨŽƌƚĂďůĞ�
ĞŶĚŐĂŵĞ ŝŶ� <ĂƌũĂŬŝŶ͕� ^� ;ϮϳϱϯͿ� ʹ �ĚŚŝͲ
ďĂŶ͕���;ϮϲϴϯͿ��ƐƚĂŶĂ�ϮϬϭϵ͘

ϭϬ͘��ďϮ

ϭϬ͘��Ğϭ�ƚƌĂŶƐƉŽƐĞƐ�ƚŽ ϴ͘͘͘�Ğϳ�ϵ͘�Ğϭ�
�Đϲ�ϭϬ͘ďϰ͘

ϭϬ͘͘͘�ϬͲϬ

�Ϳ ϭϬ͘͘͘�Ĩϰ ĞůŝŵŝŶĂƚĞƐ� ƚŚĞ� ůŝŐŚƚͲ
ƐƋƵĂƌĞĚ�ďŝƐŚŽƉ͕� ďƵƚ� �ůĂĐŬΖƐ� ŬŝŶŐƐŝĚĞ� ŝƐ�
ůĞĨƚ�ĞǆƉŽƐĞĚ�ĂŶĚ�tŚŝƚĞ�ĐĂŶ�ƐƚĂƌƚ�ĂŶ�ĂƚͲ
ƚĂĐŬ�ǁŝƚŚ� ϭϭ͘��Ğϭ͊E �ǆĚϯ� ϭϮ͘��ǆĚϯ�
ϬͲϬ�ϭϯ͘��ďĚϮ�ďϲ�ϭϰ͘��Ğϯ͊࿹͘



ˤ˥ ǻÌs�N�ǋŸ˚ħ�ŘŘ�ǊsɚÞǣÞǼs_

�Ϳ ϭϬ͘͘͘� Ĩϲ� ŝƐ� Ă� ǁŽƌƐĞ� ǀĞƌƐŝŽŶ� ŽĨ� ƚŚĞ�
ůŝŶĞƐ�ǁŝƚŚ� ϴ͘͘͘�Ğϳ� ϵ͘��Ğϭ��Đϲ� ϭϬ͘ďϰ�
Ĩϲ͕� ĂƐ� tŚŝƚĞ� ĐĂŶ� ƚĂŬĞ ŽŶ� Őϲ� ǁŝƚŚŽƵƚ
ƐƉĞŶĚŝŶŐ� ƚŝŵĞ� ŽŶ� �Ğϭ͘� ϭϭ͘� �ǆŐϲн�
ŚǆŐϲ� ϭϮ͘��Ěϯ� ĨϱE ϭϯ͘��ďĚϮ� Őϱ� ϭϰ͘�
Śϯ࿹ tŚŝƚĞ� ŝƐ� ĂďŽƵƚ� ƚŽ� ƉůĂǇ� Đϰ� ĂŶĚ�
�ůĂĐŬ�ŝƐ�ƵŶĚĞƌ�ƉƌĞƐƐƵƌĞ͘

ϭϭ͘��Ğϭ

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϭϭ͘��Ğϭ

tŚŝƚĞ� ŶĞĞĚƐ� ƚŽ� ĨƌĞĞ� ƚŚĞ� ĨϭͲƐƋƵĂƌĞ� ĨŽƌ�
ŚŝƐ�ůŝŐŚƚͲƐƋƵĂƌĞĚ�ďŝƐŚŽƉ͘

ϭϭ͘��ďĚϮ��Ĩϰ� ǁĂƐ�ĞƋƵĂů� ŝŶ� �ĞƌŶĂĚͲ
ƐŬŝǇ͕� s� ;ϮϱϳϬͿ� ʹ dĂďĂƚĂďĂĞŝ͕�D� ;ϮϱϲϲͿ�
dĞŚĞƌĂŶ�ϮϬϭϳ

ϭϭ͘͘͘��Ěϳ

�Ϳ ϭϭ͘͘͘Ĩϲ� ŝƐ� ŶŽƚ� ĂƐ� ƐƚƌŽŶŐ� ŶŽǁ� ƐŝŶĐĞ�
�ůĂĐŬ� ŚĂƐ� ĂůƌĞĂĚǇ� ĐĂƐƚůĞĚ� ĂŶĚ� ĐĂŶŶŽƚ�
ŐĞŶĞƌĂƚĞ�Ă�ŬŝŶŐƐŝĚĞ�ŝŶŝƚŝĂƚŝǀĞ͘ ϭϮ͘��ǆŐϲ�
ŚǆŐϲ�ϭϯ͘��ďĚϮ࿹

�Ϳ ϭϭ͘͘͘��Ĩϰ ŝƐ�ƉŽŝŶƚůĞƐƐ͕�ĂƐ�tŚŝƚĞ�ĐĂŶ�
ƌĞƚƌĞĂƚ�ƚŚĞ�ďŝƐŚŽƉ�ƚŽ�Ĩϭ͘�ϭϮ͘��Ĩϭ�Ĩϲ�ϭϯ͘�
�ďĚϮ࿹

ϭϮ͘��ďĚϮ

ϭϮ͘� Đϰ� ĚǆĐϰ� ϭϯ͘��ǆĐϰ ǁĂƐ� ƐĞĞŶ ŝŶ� �ŝůͲ
ďĞƌƐƚĞŝŶ͕�� ʹ �ĂƌƚŚŽůŽŵĞǁ͕�:�/���ϮϬϬϳ͕�
ĂŶĚ ŶŽǁ �ůĂĐŬ�ĐĂŶ ĞƋƵĂůŝǌĞ�ĐŽŵƉůĞƚĞůǇ�
ǁŝƚŚ͗�ϭϯ͘͘͘ďϱ͊E ϭϰ͘��ǆďϱ�Ăϱ��

ϭϮ͘͘͘�ďϱ͊

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϭϮ͘͘͘�ďϱ͊

tŝƚŚŽƵƚ� ƚŚŝƐ� ŵŽǀĞ͕� �ůĂĐŬΖƐ� ƉŽƐŝƚŝŽŶ� ŝƐ�
ĐƌĂŵƉĞĚ�ĂŶĚ�ƉĂƐƐŝǀĞ͘

ϭϯ͘��ǆďϱ

tŚŝƚĞ� ĐĂŶ� ĂůƐŽ� ĐŚŽŽƐĞ� ƚŽ� ůĞĂǀĞ� ƚŚĞ�
ƉĂǁŶ� ŽŶ� ďϱ� ǁŝƚŚ� ϭϯ͘� ŐϯE Ăϱ� ϭϰ͘� Đϯ�
�ďϴ�ϭϱ͘��ďϭ ΀WƵƚƚŝŶŐ� ƚŚĞ� ƌŽŽŬ�ŽŶ�Đϭ�
ĚŽĞƐ�ŶŽƚ�ĐŚĂŶŐĞ�ŵƵĐŚ͕�ĂƐ�ƚŚĞ�ƌŽŽŬ�ǁŝůů�
ďĞ�ŚĞĂĚĞĚ�ƚŽ�Ěϭ�ŽŶĐĞ��ůĂĐŬ�ĐůŽƐĞƐ�ƚŚĞ�
ƋƵĞĞŶƐŝĚĞ͘� dŚƵƐ�ϭϱ͘��Đϭ�Ăϰ�ϭϲ͘��ĞϮ�
�ďϲ�ϭϳ͘��ĐĚϭ ǁŽƵůĚ�ƚƌĂŶƐƉŽƐĞ͘΁ ϭϱ͘͘͘�
Ăϰ� ϭϲ͘��ĞϮ��ďϲ� ϭϳ͘��ďĚϭ��ďϳ� ϭϴ͘�
Śϰ͍͊ ΀ϭϴ͘��Ĩϭ� Ĩϲ� ϭϵ͘� ĞǆĨϲ� �ǆĨϲ� ϮϬ͘�
�ǆŐϲ�ŚǆŐϲ�΁ ϭϴ͘͘͘�Ĩϲ�ϭϵ͘�ĞǆĨϲ��ǆĨϲ�ϮϬ͘�
�ďϭλ dŚĞ� ƉŽƐŝƚŝŽŶ� ŝƐ� ĐŽŵƉůĞǆ͕� ďƵƚ�
ƐůŝŐŚƚůǇ� ĞĂƐŝĞƌ� ƚŽ� ƉůĂǇ� ĨŽƌ�tŚŝƚĞ� ĂƐ� ŚŝƐ�
ƉŝĞĐĞƐ�ĂƌĞ�ŵŽƌĞ�ĐĞŶƚƌĂůŝǌĞĚ͘
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ϭϯ͘͘͘��ĐǆĞϱ�ϭϰ͘��ǆĚϳ

ϭϰ͘��Ĩϭ� ŝƐ� ƚŽŽ� ƐůŽǁ͗� ϭϰ͘͘͘��ǆĨϯн� ϭϱ͘�
�ǆĨϯ��Ăϰ͊�͘

ϭϰ͘͘͘��ǆĚϳ�ϭϱ͘�Đϰ�ĚǆĐϰ�ϭϲ͘��ǆĐϰ��ďϲ�
ϭϳ͘��Ăϱ͍͊

�Ϳ ϭϳ͘��Đϭ��ǆĚϭ�ϭϴ͘��ĞǆĚϭ��Ĩϰ�ϭϵ͘�
	Ĩϭ��ĨĐϴ�

�Ϳ ϭϳ͘��ĞϮ��Ěϱ� ϭϴ͘��ǆďϲ� Ăǆďϲ� ϭϵ͘�
Őϯ��ĨĚϴ�

ϭϳ͘͘͘��ǆĚϭ�ϭϴ͘��ĞǆĚϭ��ĨĐϴ�ϭϵ͘�Őϯλ

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϭϵ͘�Őϯλ

�ůƚŚŽƵŐŚ� ƚŚŝƐ�ĞŶĚŐĂŵĞ� ŝƐ�ŶŽƚ� ĨĂƌ� ĨƌŽŵ�
ĞƋƵĂůŝƚǇ͕��ůĂĐŬ�ŝƐ�ƚŚĞ�ŽŶĞ�ǁŚŽ�ǁŝůů�ŚĂǀĞ�
ƚŽ�ǁŽƌŬ�ĨŽƌ�Ă�ĚƌĂǁ͘

Eʺ ˧ʳʳʳ˟˚˟�˨ʳ�¶ˤ

ϭ͘�Ğϰ�Đϲ�Ϯ͘�Ěϰ�Ěϱ�ϯ͘�Ğϱ�Đϱ�ϰ͘�ĚǆĐϱ�Ğϲ�ϱ͘�
�Ĩϯ��ǆĐϱ�ϲ͘��Ěϯ��Ğϳ�ϳ͘�ϬͲϬ��Őϲ�ϴ͘�
Ăϯ�ϬͲϬ͍͊

�� ǀĞƌǇ� ůŽŐŝĐĂů� ŵŽǀĞ͕� ďƵƚ� ŝƚ� ƌĞƐƚƌŝĐƚƐ�
�ůĂĐŬΖƐ� ŽƉƚŝŽŶƐ͕� ĂƐ� Ĩϲ� ǁŝůů� ŶŽƚ� ďĞ� ĂƐ�
ŐŽŽĚ� ǁŝƚŚŽƵƚ� ƚŚĞ� ƌŽŽŬ� ŽŶ� Śϴ͘� tŚŝƚĞ�
ŶŽǁ�ŚĂƐ�ƚǁŽ�ŵĂŝŶ�ŽƉƚŝŽŶƐ͗�ƚŚĞ�ĐĂůŵĞƌ�
ϵ͘ �Ğϭ͍͊� ĂŶĚ� ƚŚĞ� ŵŽƌĞ� ĂŐŐƌĞƐƐŝǀĞ ϵ͘
�Őϱ͍͊͘

ϵ͘��Őϱ͍͊

dĂŬŝŶŐ� ƚŚĞ� ďĂŝƚ͘� EŽǁ͕� �ůĂĐŬ� ŶĞĞĚƐ� ƚŽ�
ĚĞĨĞŶĚ� ĂŐĂŝŶƐƚ� tŚŝƚĞΖƐ� ƚŚƌĞĂƚ� ŽĨ� ĂŶ�
ŝŵŵŝŶĞŶƚ�ĂƚƚĂĐŬ�ŽŶ�ƚŚĞ�ŬŝŶŐƐŝĚĞ͘

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϵ͘��Őϱ͍͊

�Ϳ ϵ͘�ďϰ͍͊ ŝƐ�ŶŽƚ�Ă�ŐŽŽĚ�ŝĚĞĂ�ŶŽǁ�ƐŝŶĐĞ
ϵ͘͘͘ �Ğϳ� ;ĨŽůůŽǁĞĚ� ďǇ� ͘͘͘ĂϱͿ ŐŝǀĞƐ�
�ůĂĐŬ�Ă�ŐŽŽĚ�ƉŽƐŝƚŝŽŶ͘

�Ϳ ϵ͘ �ďĚϮ ƐĞĞŵƐ ůŽŐŝĐĂů͕ ǁŝƚŚ ƚŚĞ



ˤ˧ ǻÌs�N�ǋŸ˚ħ�ŘŘ�ǊsɚÞǣÞǼs_

ŝĚĞĂ� ŽĨ� ǁĂŝƚŝŶŐ� ĨŽƌ� ͘͘͘�Đϲ� ƚŽ� ƉůĂǇ� ďϰ͕�
ďƵƚ�ƚŚĞ�ĨϰͲƐƋƵĂƌĞ�ŝƐ�ŶŽǁ�ĨƌĞĞ�ĨŽƌ��ůĂĐŬ�
ƚŽ�ƵƐĞ͘�ϵ͘͘͘��Đϲ�ϭϬ͘�ďϰ��ďϲ�ϭϭ͘��ďϮ
΀�ůĂĐŬ�ǁĂƐ�ĨŝŶĞ�ĂĨƚĞƌ�ϭϭ͘��ǆŐϲ�ĨǆŐϲ� ŝŶ�
�ŶĂŶĚ͕� s� ;ϮϳϳϯͿ� ʹ DĂŵĞĚǇĂƌŽǀ͕� ^�
;ϮϴϭϳͿ�tŝũŬ�ĂĂŶ��ĞĞ�ϮϬϭϵ͘΁ ϭϭ͘͘͘��Ĩϰ�
KŶĐĞ� ƚŚĞ� ůŝŐŚƚͲƐƋƵĂƌĞĚ� ďŝƐŚŽƉ� ĐŽŵĞƐ�
ŽĨĨ� ƚŚĞ�ďŽĂƌĚ͕��ůĂĐŬ�ǁŝůů� ŶŽƚ�ďĞ� ŝŶ� ĂŶǇ�
ĚĂŶŐĞƌ͘� �ůĂĐŬ� ǁĂƐ� ĨŝŶĞ� ŝŶ� sŝƚŝƵŐŽǀ͕� E�
;ϮϳϯϱͿ� ʹ �ŶĂŶĚ͕� s� ;ϮϳϳϲͿ� <ĂƌůƐƌƵŚĞͬ�
�ĂĚĞŶͲ�ĂĚĞŶ�ϮϬϭϴ͘

�Ϳ ϵ͘��Ğϭ͍͊ Ͳ ƐĞĞ�ƚŚĞ�ŶĞǆƚ�ƐƵďĐŚĂƉƚĞƌ͘

ϵ͘͘͘��Đϳ

ϵ͘͘͘��Ğϳ͍͊ ǁĂƐ�ƉůĂǇĞĚ�ŝŶ�yŝŽŶŐ͕�:�;ϮϲϱϲͿ�
ʹ <ĂƌĂǀĂĚĞ͕���;ϮϯϳϰͿ��ŽƵŐůĂƐ�ϮϬϭϴ͕�ĂŶĚ
�ůĂĐŬ� ƐŽŽŶ� ƐƵĐĐƵŵďĞĚ� ƚŽ� ƚŚĞ ĂƚƚĂĐŬ͗�
ϭϬ͘��Śϱ��ǆŐϱ� ϭϭ͘��ǆŐϱ՜ �Đϳ� ϭϮ͘�
�Đϯ��Đϲ�ϭϯ͘�Ĩϰ��Ěϰ�ϭϰ͘��ĂĞϭ�Śϲ�ϭϱ͘�
�Ĩϲ͊ ŐǆĨϲ�ϭϲ͘�ĞǆĨϲ��Ĩϱ�ϭϳ͘��ǆĨϱ�ĞǆĨϱ�
ϭϴ͘� �ǆĚϱ� �Đϱн� ϭϵ͘� �Ğϯ� �Ěϴ� ϮϬ͘�
�ǆŚϲ��Ĩϴ�Ϯϭ͘��Ğϳн ĂŶĚ�ƌĞƐŝŐŶƐ͘

ϭϬ͘��Śϱ�Śϲ�ϭϭ͘��Ĩϯ

ϭϭ͘��ǆĨϳ�ǁŝŶƐ�Ă�ƉĂǁŶ�ďƵƚ�ŐŝǀĞƐ�ƵƉ�ƚŚĞ�
ŝŶŝƚŝĂƚŝǀĞ͕� ĂŶĚ� �ůĂĐŬ� ĨŝŶĚƐ� ĂŵƉůĞ� ĐŽŵͲ
ƉĞŶƐĂƚŝŽŶ͘�ϭϭ͘͘͘��ǆĨϳ

�Ϳ ϭϮ͘��ǆŐϲ͍ ƐĞĞŵƐ�ĐƌƵƐŚŝŶŐ͕�ďƵƚ� ŝƚ�
ŝƐ�tŚŝƚĞ�ĨŝŐŚƚŝŶŐ�ĨŽƌ�Ă�ĚƌĂǁ�ĂĨƚĞƌ�ϭϮ͘͘͘�
�ǆĨϮн͊͊ ϭϯ͘��ǆĨϮ��ǆĨϮ�ϭϰ͘��ĚϮ ΀ϭϰ͘�
ďϰ��ďϲ� ϭϱ͘� Đϰ�ǁĂƐ� ƉůĂǇĞĚ� ŝŶ� 'ĂƉŽͲ
ŶĞŶŬŽ͕� /� ;ϮϯϵϲͿ� ʹ ^ŽĐŬŽ͕� D� ;ϮϰϬϳͿ�
DŽƐĐŽǁ�ϮϬϭϵ͕� ĂŶĚ��ůĂĐŬ� ĐŽƵůĚ� ŚĂǀĞ�
ƉůĂǇĞĚ� ϭϱ͘͘͘��Ěϰ͊E ǁŝƚŚ� Ă� ǁŝŶŶŝŶŐ�
ƉŽƐŝƚŝŽŶ΁ ϭϰ͘͘͘��Ĩϱн� ϭϱ͘�	Śϭ��ǆŚϱ�

ϭϲ͘��ǆŚϱ��Đϲ࿸ WŽůŐĂƌ͕� d� ;ϮϮϰϭͿ� ʹ
�ŚǇůĞǁƐŬŝ͕�W�;ϮϯϳϲͿ�WĂƌĚƵďŝĐĞ�ϮϬϭϵ͘

�Ϳ ϭϮ͘��Ğϯ��Ĩϰ͊ ϭϯ͘��ǆĨϳн��ǆĨϳ�
ϭϰ͘��ǆĐϱ��ǆĚϯ� ϭϱ͘� ĐǆĚϯ��Đϲ� ϭϲ͘�
�Ěϲ��Ěϰ� ϭϳ͘��Đϯ� ďϲ� ϭϴ͘� Ĩϯ��Ăϲ�
ϭϵ͘��ĂĚϭ��Đϴ�ϮϬ͘��ĨϮ�Őϱ�

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϮϬ͘͘͘�Őϱ�

tŚŝƚĞ� ŚĂƐ� ĂŶ� ĞǆƚƌĂ� ƉĂǁŶ͕� ďƵƚ� �ůĂĐŬ�
ƐŚŽƵůĚ� ďĞ� ƋƵŝƚĞ� ĐŽŵĨŽƌƚĂďůĞ� ŚŽůĚŝŶŐ�
ƚŚŝƐ�ĞŶĚŐĂŵĞ͘

ϭϭ͘͘͘��Đϲ�ϭϮ͘��Ğϭ��Ěϰ͊

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϭϮ͘͘͘��Ěϰ͊

dŚĞ�ŽŶůǇ�ǁĂǇ�ĨŽƌ��ůĂĐŬ�ƚŽ�ĐƌĞĂƚĞ�ĐŽƵŶͲ
ƚĞƌƉůĂǇ͘

ϭϯ͘��ǆĚϰ��ǆĚϰ�ϭϰ͘�Đϯ��ďϲ͍͊



ƻ�ǋǼ�Ýʳ�NÌ�ƼǼsǋ�ˢʲ�ˣʳ_ɮOˤ�s˥�ˤʳ�¯ˢ�ɠÞǼÌ�˧ʳ�ˢ ˤ˨

ZĞƚƌĞĂƚŝŶŐ�ƚŽ�Đϱ�ŝƐ�ŝŵƉƌĞĐŝƐĞ͗�ϭϰ͘͘͘��Đϱ�
ϭϱ͘� Ăϰ� Ăϱ ΀ϭϱ͘͘͘Ăϲ� ŝƐ� ƚŽŽ� ƉĂƐƐŝǀĞ͕� ĂŶĚ�
�ůĂĐŬ�ǁŝůů� ƐƚƌƵŐŐůĞ ĂĨƚĞƌ�ϭϲ͘��Ăϯ��Ěϳ�
ϭϳ͘� �ĐϮ࿹Ǥ΁ ϭϲ͘� �Ăϯ��Ěϳ� ϭϳ͘� �ďϱ�
�ǆďϱ ΀ϭϳ͘͘͘��ďϲ�ϭϴ͘��ĞϮ࿹΁ ϭϴ͘� Ăǆďϱ�
Ăϰ�ϭϵ͘��ĚϮ�Ăϯ�ϮϬ͘�ďϰ͊�ďϲ�Ϯϭ͘��ĂϮ͊࿹
dŚĞ�ƉĂǁŶ�ŝƐ�ďůŽĐŬĂĚĞĚ͕�ĂŶĚ��ůĂĐŬ�ŝƐ�ůĞĨƚ�
ǁŝƚŚŽƵƚ�ĂŶǇ�ƉůĂǇ͘

ϭϱ͘�Ăϰ�Ăϱ�ϭϲ͘��Ăϯ��Ěϳ�ϭϳ͘��ĐϮ

ϭϳ͘��ďϱ�tŚŝůĞ� ƚŚŝƐ� ŵŽǀĞ� ǁĂƐ� ƐƚƌŽŶŐ�
ĂĨƚĞƌ�ϭϰ͘͘͘��Đϱ͕��ůĂĐŬ�ŝƐ�ĨŝŶĞ�ŚĞƌĞ�ƐŝŶĐĞ�
ĂĨƚĞƌ�ϭϳ͘͘͘��ǆďϱ�ϭϴ͘� Ăǆďϱ�Ăϰ�ϭϵ͘��ĚϮ�
Ăϯ�ďϰ�ĚŽĞƐ�ŶŽƚ�ĐŽŵĞ�ǁŝƚŚ� �ƚĞŵƉŽ͘�ϮϬ͘�
ďǆĂϯ ΀ϮϬ͘�ďϰ�ĂϮ͊ט ŝƐ�ŶŽǁ�ƐŝŵƉůǇ�ďĞƚƚĞƌ�
ĨŽƌ� �ůĂĐŬ͘΁ ϮϬ͘͘͘��Đϱ͊ Ϯϭ͘��Ĩϭ��ǆĂϯ�
ϮϮ͘��ǆĂϯ��ǆĂϯ�

ϭϳ͘͘͘��Ğϴ͊

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϭϳ͘͘͘��Ğϴ͊

�ĞĨĞŶĚŝŶŐ�ƚŚĞ�ŬŶŝŐŚƚ�ŽŶ�Őϲ�ĂŶĚ�ƉƌĞƉĂƌͲ
ŝŶŐ�ƚŽ�ƉƵƐŚ�ƚŚĞ�ĨͲƉĂǁŶ�ĨŽƌ�ĐŽƵŶƚĞƌƉůĂǇ͘

ϭϴ͘��Ěϰ

tĞ ŚĂǀĞ ďĞĞŶ ĨŽůůŽǁŝŶŐ �ƌũƵŶ͕ <

;ϮϰϴϯͿ� ʹ ^ĂŶŬĂůƉ͕� '� ;ϮϯϲϵͿ� EĞǁ� �ĞůŚŝ�
ϮϬϭϵ͘

tŚŝƚĞ�ĐŽƵůĚ�ĂůƐŽ�ŚĂǀĞ�ƚƌŝĞĚ�ϭϴ͘��ĚϮE͗�
ďǇ�ĚĞůĂǇŝŶŐ��Ěϰ͕�ŚĞ�ŵĂŝŶƚĂŝŶƐ�ŚŝƐ�ŽƉͲ
ƚŝŽŶƐ�ŽĨ�ƉƵƐŚŝŶŐ�ƚŚĞ�ďͲƉĂǁŶ͘�ϭϴ͘͘͘��Đϱ͊

�Ϳ �ůĂĐŬ͛Ɛ�ƉŽŝŶƚ�ŝƐ�ƚŽ�ĂŶƐǁĞƌ ϭϵ͘�Ěϰ�
ǁŝƚŚ� ϭϵ͘͘͘� �ďϲ͊� ϭϵ͘� ďϯ��Đϴ ΀ϭϵ͘͘͘�
�ďϲ͍͊ ϮϬ͘��ĞϮ͊࿹΁ ϮϬ͘��Ěϰ��ǆĚϰ�
Ϯϭ͘� ĐǆĚϰ��ďϲ� ϮϮ͘��Őϰ� Ĩϱ� Ϯϯ͘� ĞǆĨϲ�
�ǆĨϲ� Ϯϰ͘� Śϯ��Ğϳλ ǁŝƚŚ� ĂŶ� ƵŶĐůĞĂƌ�
ƉŽƐŝƚŝŽŶ͘

�Ϳ ϭϵ͘�ďϰ�Ăǆďϰ�ϮϬ͘�Đǆďϰ��Ăϳ�Ϯϭ͘�ďϱ
΀Ϯϭ͘�Ăϱ��ďϱ͊ ϮϮ͘��ǆďϱ��ǆĐϮ�΁ Ϯϭ͘͘͘�
Ĩϲ͊ ��ĐŽŽů�ƌĞƐŽƵƌĐĞ͊�ϮϮ͘��ǆŐϲ��ǆĐϮ͊
Ϯϯ͘��ǆĐϮ��ǆŚϱ�

ϭϴ͘͘͘��ǆĚϰE ϭϵ͘�ĐǆĚϰ��ďϲ�ϮϬ͘��Ğϯ�Ĩϱ�
Ϯϭ͘�ĞǆĨϲ��ǆĨϲλ

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�Ϯϭ͘͘͘��ǆĨϲλ

dŚĞ�ƉŽƐŝƚŝŽŶ� ŝƐ� ƋƵŝƚĞ� ĐŽŵƉůŝĐĂƚĞĚ͕� ĂŶĚ�
ǁĞ� ĐŽƵůĚ� ĂŶĂůǇǌĞ� ŝƚ� ĨƵƌƚŚĞƌ͕� ďƵƚ� ƚŚĞ�
ŐĞŶĞƌĂů� ĂƐƐĞƐƐŵĞŶƚ� ŝƐ� ƚŚĂƚ� �ůĂĐŬ� ǁŝůů�
ŶĞĞĚ�ƚŽ�ďĞ�ƋƵŝƚĞ�ƉƌĞĐŝƐĞ�ƚŽ�ĂǀŽŝĚ�ƚƌŽƵͲ
ďůĞ͘



˥˟ ǻÌs�N�ǋŸ˚ħ�ŘŘ�ǊsɚÞǣÞǼs_

Oʺ�˧ʳʳʳ˟˚˟�˨ʳ�sˠ

ϭ͘�Ğϰ�Đϲ�Ϯ͘�Ěϰ�Ěϱ�ϯ͘�Ğϱ�Đϱ�ϰ͘�ĚǆĐϱ�Ğϲ�ϱ͘�
�Ĩϯ��ǆĐϱ�ϲ͘��Ěϯ��Ğϳ�ϳ͘�ϬͲϬ��Őϲ�ϴ͘�
Ăϯ�ϬͲϬ͍͊ ϵ͘��Ğϭ͍͊

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϵ͘��Ğϭ͍͊

dŚŝƐ� ŵŽǀĞ� ŝƐ� ƐƵƌƉƌŝƐŝŶŐůǇ� ĚŝĨĨŝĐƵůƚ� ƚŽ�
ĚĞĂů� ǁŝƚŚ� ƐŝŶĐĞ� �ůĂĐŬ� ŶŽƌŵĂůůǇ� ƉƌĞĨĞƌƐ�
ĚĞůĂǇŝŶŐ�͘͘͘ϬͲϬ͘�dŚĞ�ŝŶĐůƵƐŝŽŶ�ŽĨ�ƚŚĞ�ůĂƐƚ�
ƚǁŽ�ŵŽǀĞƐ�ĨĂǀŽƌƐ�tŚŝƚĞ�ĂƐ�͘͘͘Ĩϲ�ďƌĞĂŬƐ�
ĂƌĞ�ŚĂƌĚĞƌ�ƚŽ�ĂĐĐŽŵƉůŝƐŚ�ŶŽǁ͘�dŚĞ�ƚĞǆƚ�
ŵŽǀĞ� ŝƐ� ƉĞƌŚĂƉƐ� ƐƚƌŽŶŐĞƌ� ƚŚĂŶ� ϵ͘�Őϱ�
ƐŝŶĐĞ��ůĂĐŬ�ŝƐ�ŶŽǁ�ůĞĨƚ�ƚŽ�ĨŝŶĚ�Ă�ƉůĂŶ͘��Ǉ�
ĐŽŶƚƌĂƐƚ͕� ŝŶ� ƚŚĞ� ϵ͘�Őϱ� ǀĂƌŝĂƚŝŽŶƐ͕�
�ůĂĐŬ͛Ɛ� ŵŽǀĞƐ� ĂƌĞ� ĨŽƌĐĞĚ� ĂŶĚ� ƐŽŵĞͲ
ǁŚĂƚ�ĞĂƐŝĞƌ�ƚŽ�ĨŝŶĚ͘

ϵ͘͘͘�Ăϱ͍͊

�Ŷ� ŝŶƚĞƌĞƐƚŝŶŐ� ŵŽǀĞ͗� �ůĂĐŬ� ƌĞƐƚƌŝĐƚƐ�
tŚŝƚĞΖƐ� ƉůĂǇ� ŽŶ� ƚŚĞ� ƋƵĞĞŶƐŝĚĞ� ĂŶĚ�
ŐĂŝŶƐ�ƐƉĂĐĞ͘�^ƚŝůů͕��ůĂĐŬ�ĚŽĞƐ�ŶŽƚ�ŚĂǀĞ�Ă�
ĐůĞĂƌ� ƉůĂŶ� ƚŽ� ĨŝŶĚ� ĐŽƵŶƚĞƌƉůĂǇ͕� ƐŽ�
tŚŝƚĞΖƐ�ƉŽƐŝƚŝŽŶ�ŝƐ�Ă�ďŝƚ�ŵŽƌĞ�ĐŽŵĨŽƌƚͲ
ĂďůĞ͘

�Ϳ ϵ͘͘͘ �ďϲ ĐƌĞĂƚĞƐ ƐŽŵĞ ĚŝƐĐŽŵĨŽƌƚ

ĨŽƌ�tŚŝƚĞ͕�ďƵƚ�ŚĞ�ĐĂŶ�ƋƵŝĐŬůǇ�ƌĞͲĂĚũƵƐƚ�
ŚŝƐ�ƉŽƐŝƚŝŽŶ͗

�ϭͿ ϭϬ͘��ĚϮ͍͊�tŚŝƚĞ�ǁŝůů�ĚĞǀĞůŽƉ�ŚŝƐ�
ĚĂƌŬͲƐƋƵĂƌĞĚ�ďŝƐŚŽƉ�ŽŶ�ďϮ͕�ĂŶĚ�ŶŽǁ�
�ůĂĐŬΖƐ ŽǁŶ ƋƵĞĞŶ ŝƐ ŵŝƐƉůĂĐĞĚ ŽŶ ďϲ͘

WŽƐŝƚŝŽŶ�ĂĨƚĞƌ͗�ϭϬ͘��ĚϮ͍͊

ϭϬ͘͘͘��Đϲ ΀ϭϬ͘͘͘��Ěϳ� ĂůůŽǁƐ� ϭϭ͘� Śϰ͊
�Ěϴ� ϭϮ͘� ďϰ��ďϲ� ϭϯ͘� Śϱ��Śϰ� ϭϰ͘�
�Őϱ�Śϲ�ϭϱ͘��Śϳ��Ğϴ�ϭϲ͘�Ăϰ͊՜ ǁŝƚŚ�
Ă� ĐƌƵƐŚŝŶŐ� ĂƚƚĂĐŬ͘΁ ϭϭ͘� ďϰ��Ğϳ� ϭϮ͘�
�ďϮ�Ăϲ�ϭϯ͘��Đϭ͊࿹ �ůĂĐŬ�ŶŽǁ�ŚĂƐ�ŶŽ�
ĞĂƐǇ�ǁĂǇ�ƚŽ�ĚĞĂů�ǁŝƚŚ�Đϰ͘

�ϮͿ ϭϬ͘��Ğϯ ŝƐ�ĂůƐŽ�ƉŽƐƐŝďůĞ�ĂƐ��ůĂĐŬ�
ĐĂŶŶŽƚ� ƚĂŬĞ� ŽŶ� ďϮ͗� ϭϬ͘͘͘��ǆĞϯ� ϭϭ͘�
�ǆĞϯ��Ĩϰ ΀ϭϭ͘͘͘��ǆďϮ͍ ϭϮ͘��Đϯ͊нʹ΁
ϭϮ͘��ďĚϮλ͘

�Ϳ ϵ͘͘͘��Đϳ ŝƐ� ƌĂƚŚĞƌ� ŽĚĚ͕� ďƵƚ� ŚĂƐ� ĂŶ�
ŝĚĞĂ͗��ůĂĐŬ� ŝƐ�ǁĂŝƚŝŶŐ�ĨŽƌ�tŚŝƚĞ�ƚŽ�ƉůĂǇ�
ďϰ� ƚŽ�ĚĞǀĞůŽƉ�ŚŝƐ�ďϴͲŬŶŝŐŚƚ� ƐŽ�ƚŚĂƚ�ŚĞ�
ĐĂŶ� ƚŚĞŶ� ƉůĂǇ� ͘͘͘Ăϱ� ĨŽůůŽǁĞĚ� ďǇ� ďϱ�
͘͘͘�Ěϳ͘� ,ŽǁĞǀĞƌ͕�tŚŝƚĞ� ĐĂŶ� ƐĞŝǌĞ� ƚŚĞ�
ŝŶŝƚŝĂƚŝǀĞ�ǁŝƚŚ�ϭϬ͘�ďϰ��Ğϳ ΀dŚĞ�ďŝƐŚŽƉ�
ŝƐ� ŵŝƐƉůĂĐĞĚ� ŽŶ� ďϲ͕� ĂƐ� �ůĂĐŬ� ĐĂŶ� ŶŽ�
ůŽŶŐĞƌ� ƉƌĞƐƐƵƌĞ� ƚŚĞ� ďϰͲƉĂǁŶ͗� ϭϬ͘͘͘�


