
^ƚĂƚŝĐ��ůĞĐƚƌŝĐŝƚǇϭ͘
WŽƐŝƚŝǀĞ͕�ŶĞŐĂƚŝǀĞ͕�ŶĞƵƚƌĂů�ĐŚĂƌŐĞƐ

tŚĂƚ�ƐƚƌƵĐƚƵƌĞ�ŚŽůĚƐ�ǁŚŝĐŚ�ĐŚĂƌŐĞ͍
WŽƐŝƚŝǀĞ�Ͳ ƉƌŽƚŽŶƐ�
EĞŐĂƚŝǀĞ�Ͳ ĞůĞĐƚƌŽŶƐ�
EĞƵƚƌĂů�Ͳ ŶĞƵƚƌŽŶƐ�

R

tŚŝĐŚ�ĐŚĂƌŐĞ�ŵŽǀĞƐ͍
�ůĞĐƚƌŽŶƐ;ŶĞŐĂƚŝǀĞͿ�ĂƌĞ�ƚŚĞ�ŽŶůǇ�ĐŚĂƌŐĞƐ�ƚŚĂƚ�ŵŽǀĞ�

R

x

&ƌŝĐƚŝŽŶ����
tŚĂƚ�ŝƐ�ĨƌŝĐƚŝŽŶ͍

ZĞƐŝƐƚĂŶĐĞ�ďĞƚǁĞĞŶ�ƚǁŽ�ƐƵƌĨĂĐĞƐ�
tĞ�ůŽŽŬĞĚ�Ăƚ�ŝƚ�ĂƐ�ƌƵďďŝŶŐ͊�

�
R

,Žǁ�ĐĂŶ�ĨƌŝĐƚŝŽŶ�ĐŚĂƌŐĞ�ŽďũĞĐƚƐ͍
&ƌŝĐƚŝŽŶ�ĞŶĞƌŐŝǌĞƐ�ĞůĞĐƚƌŽŶƐ�ĂŶĚ�ĐĂƵƐĞƐ�ƚŚĞŵ�ƚŽ�ƚƌĂŶƐĨĞƌ�

R

x

�ƚƚƌĂĐƚŝŽŶ�ĂŶĚ�ƌĞƉƵůƐŝŽŶ�ŽĨ�ĐŚĂƌŐĞƐ
KƉƉŽƐŝƚĞ�ĐŚĂƌŐĞƐ�ĂƚƚƌĂĐƚ

WŽƐŝƚŝǀĞ�ĂƚƚƌĂĐƚƐ�ŶĞŐĂƚŝǀĞ�
EĞŐĂƚŝǀĞ�ĂƚƚƌĂĐƚƐ�ƉŽƐŝƚŝǀĞ�

R

>ŝŬĞ�ĐŚĂƌŐĞƐ�ƌĞƉĞů
EĞŐĂƚŝǀĞ�ƌĞƉĞůƐ�ŶĞŐĂƚŝǀĞ��
WŽƐŝƚŝǀĞ�ƌĞƉĞůƐ�ƉŽƐŝƚŝǀĞ�

R

x

/ŶƐƵůĂƚŽƌƐ�ĂŶĚ��ŽŶĚƵĐƚŽƌƐ
tŚĂƚ�ĂƌĞ�ŝŶƐƵůĂƚŽƌƐ͍�tŚĂƚ�ĂƌĞ�ĞǆĂŵƉůĞƐ͍

/ŶƐƵůĂƚŽƌƐ�ĚŽ�ŶŽƚ�ĂůůŽǁ�ĞůĞĐƚƌŽŶƐ�ƚŽ�ĨƌĞĞůǇ�ĨůŽǁ�ƚŚƌŽƵŐŚ�ƚŚĞŵ͊
�ǆĂŵƉůĞƐ͗�ƌƵďďĞƌ͕�ǁŽŽĚ͕�ǁŽŽů͕�^ƚǇƌŽĨŽĂŵ͙ĞƚĐ�

�
R

tŚĂƚ�ĂƌĞ�ĐŽŶĚƵĐƚŽƌƐ͍�tŚĂƚ�ĂƌĞ�ĞǆĂŵƉůĞƐ͍
�ŽŶĚƵĐƚŽƌƐ�ĂůůŽǁ�ĞůĞĐƚƌŽŶƐ�ƚŽ�ĨƌĞĞůǇ�ĨůŽǁ�ƚŚƌŽƵŐŚ�ƚŚĞŵ

�ǆĂŵƉůĞƐ͗�ŵĞƚĂůƐ�;ĐŽƉƉĞƌ͕�ĂůƵŵŝŶƵŵ͕�ŝƌŽŶ͕�ŶŝĐŬĞů͕�ŐŽůĚ͕�ƐŝůǀĞƌ͙ĞƚĐͿ��
�

R

tŚŝĐŚ�ĂƌĞ�ĞĂƐŝĞƌ�ƚŽ�ĐŚĂƌŐĞ͍
/ŶƐƵůĂƚŽƌƐ�ĂƌĞ�ĞĂƐŝĞƌ�ƚŽ�ĐŚĂƌŐĞ͊

�ĞĐĂƵƐĞ�ƚŚĞǇ�ŚŽůĚ�ƚŚĞ�ĞůĞĐƚƌŽŶƐ�ŝŶ�ŽŶĞ�ƉůĂĐĞ�ƚŽ�ŬĞĞƉ�Ă�ĐŚĂƌŐĞ�
�ŽŶĚƵĐƚŽƌƐ�ǁŝůů�ůĞƚ�ƚŚĞ�ĞůĞĐƚƌŽŶƐ�ĨůŽǁ�ƚŚƌŽƵŐŚ͕�ĂŶĚ�ƚŚĞŶ�ŐƌŽƵŶĚ�ŽƵƚ�

�
R

x

WŽůĂƌŝǌĂƚŝŽŶ
WŽůĂƌŝǌĂƚŝŽŶ�ŝƐ�ǁŚĞŶ�ǇŽƵ�ƚĞŵƉŽƌĂƌŝůǇ�ĐŚĂƌŐĞ�Ă�ŶĞƵƚƌĂů�ŽďũĞĐƚ�ǁŝƚŚ�Ă�ĐŚĂƌŐĞĚ�ŽďũĞĐƚ͘�R

x

WϮ��ůĞĐƚƌŝĐŝƚǇ�ZĞǀŝĞǁ�dŽƉŝĐƐ
:ĂŶƵĂƌǇ�Ϯϭ͕�ϮϬϮϬ ϵ͗ϭϯ��D



R

,Žǁ�ĚŽĞƐ�ƉŽůĂƌŝǌĂƚŝŽŶ�ǁŽƌŬ͍
tŚĞŶ�Ă�ĐŚĂƌŐĞĚ�ŽďũĞĐƚ�ĐŽŵĞ�ŶĞĂƌ�Ă�ŶĞƵƚƌĂů�ŽďũĞĐƚ͕�ƚŚĞ�ĐŚĂƌŐĞ�ŝƐ�ĞŝƚŚĞƌ�ŐŽŝŶŐ�ƚŽ�ĂƚƚƌĂĐƚ
Žƌ�ƌĞƉĞů�ƚŚĞ�ĞůĞĐƚƌŽŶƐ�ŝŶ�ƚŚĞ�ŶĞƵƚƌĂů�ŽďũĞĐƚ͘�dŚŝƐ�ĐĂƵƐĞƐ�Ă�ƚĞŵƉŽƌĂƌǇ�ŵŽŵĞŶƚ�ĨŽƌ�ƚŚĞ�
ĐŚĂƌŐĞĚ�ŽďũĞĐƚ�ƚŽ�ĂƚƚƌĂĐƚ�ƚŚĞ�ŶĞƵƚƌĂů�ŽďũĞĐƚ͘�

�
R

,Žǁ�ĐĂŶ�Ă�ƉŽƐŝƚŝǀĞ�ŽďũĞĐƚ�ĐĂƵƐĞ�ƉŽůĂƌŝǌĂƚŝŽŶ͍
zĞƐ͕�ŝƚ�ĐĂŶ�
tŝƚŚ�Ă�ƉŽƐŝƚŝǀĞ�ŽďũĞĐƚ͕�ƚŚĞ�ĞůĞĐƚƌŽŶƐ�ŝŶ�ƚŚĞ�ŶĞƵƚƌĂů�ŽďũĞĐƚ�ǁŝůů�ďĞ�ĂƚƚƌĂĐƚĞĚ�ƚŽ�ƚŚĞ�ƉŽƐŝƚŝǀĞ
ǁŚŝĐŚ�ĐĂƵƐĞƐ�Ă�ƚĞŵƉŽƌĂƌǇ�ŶĞŐĂƚŝǀĞ�ĐŚĂƌŐĞ�ŽŶ�ŽŶĞ�ƐŝĚĞ�ŽĨ�ƚŚĞ�ŶĞƵƚƌĂů�ŽďũĞĐƚ͘�

�

R

,Žǁ�ĐĂŶ�Ă�ŶĞŐĂƚŝǀĞ�ŽďũĞĐƚ�ĐĂƵƐĞ�ƉŽůĂƌŝǌĂƚŝŽŶ͍
zĞƐ͕�ŝƚ�ĐĂŶ�
tŝƚŚ�Ă�ŶĞŐĂƚŝǀĞ�ŽďũĞĐƚ͕�ƚŚĞ�ĞůĞĐƚƌŽŶƐ�ŝŶ�ƚŚĞ�ŶĞƵƚƌĂů�ŽďũĞĐƚ�ǁŝůů�ďĞ�ƌĞƉĞůůĞĚ͕�ĂŶĚ�ƚŚŝƐ�ĐĂƵƐĞƐ
Ă�ƚĞŵƉŽƌĂƌǇ�ƉŽƐŝƚŝǀĞ�ĐŚĂƌŐĞ�ŽŶ�ŽŶĞ�ƐŝĚĞ�ŽĨ�ƚŚĞ�ŶĞƵƚƌĂů�ŽďũĞĐƚ͘�

�

R

�ƵƌƌĞŶƚ��ůĞĐƚƌŝĐŝƚǇϮ͘
&UHDWLQJ�&XUUHQW�(OHFWULFLW\�

:KDW�LV�FXUUHQW�HOHFWULFLW\"
dŚŝƐ�ŝƐ�ƚŚĞ�ŵŽǀĞŵĞŶƚ�ŽĨ�ĞůĞĐƚƌŽŶƐ�ƚŚƌŽƵŐŚ�Ă�ĐŽŶĚƵĐƚŝŶŐ�ůŽŽƉ�;ǁŝƌĞͿ��

R

:KDW���EDVLF�VWHSV�DUH�QHHGHG�WR�FUHDWH�FXUUHQW"
dĂŬĞ�ĞůĞĐƚƌŽŶƐ�ĨƌŽŵ�ƐŽŵĞ�ƐŽƵƌĐĞ�;ďƵŝůĚ�ƚŚĞŵ�ƵƉͿ��
>Ğƚ�ƚŚĞ�ĞůĞĐƚƌŽŶƐ�ĨůŽǁ�ďĂĐŬ�ƚŽ�ƚŚĞŝƌ�ƐŽƵƌĐĞ�ƚŚƌŽƵŐŚ�Ă�ůŽŽƉ�;ǁŝƌĞͿ��

R

:KDW�DUH�WKH���GLIIHUHQW�ZD\V�FXUUHQW�FDQ�EH�FUHDWHG"
�ŚĞŵŝĐĂů͕�ƚŚĞƌŵŽĞůĞĐƚƌŝĐ͕�ƉŝĞǌŽĞůĞĐƚƌŝĐ͕�ƉŚŽƚŽĞůĞĐƚƌŝĐ͕�ĞůĞĐƚƌŽŵĂŐŶĞƚŝĐ��
:KDW�NLQG�RI�HQHUJ\�LV�EHLQJ�WXUQHG�LQWR�HOHFWULFDO�HQHUJ\"

�ŚĞŵŝĐĂů�Ͳ ĐŚĞŵŝĐĂů�ĞŶĞƌŐǇ�
dŚĞƌŵŽ�Ͳ ŚĞĂƚ�ĞŶĞƌŐǇ�
WŝĞǌŽ�Ͳ ƉƌĞƐƐƵƌĞ�;ŵĞĐŚĂŶŝĐĂů�ĞŶĞƌŐǇͿ�
WŚŽƚŽ�Ͳ ƐŽůĂƌ�ĞŶĞƌŐǇ�
�ůĞĐƚƌŽŵĂŐ͘�Ͳ ŵĞĐŚĂŶŝĐĂů�

�

R

:KDW�DUH�GLIIHUHQFHV�EHWZHHQ�VWDWLF�DQG�FXUUHQW�HOHFWULFLW\"
ΎΎΎƐĞĞ�ƚĂďůĞ�ŝŶ�EŽƚĞƐ�ϯ͘ϬϮΎΎΎΎ�

6,0,/$5 ',))(5(17

%RWK��QHHG�LQSXW�RI�HQHUJ\�WR�
FUHDWH�FKDUJH
�IULFWLRQ�RU�RWKHU�VRXUFH�

6WDWLF��GLVSODFHG�HOHFWURQV�DUH�
ORFDOL]HG �LQ�RQH�VSRW�

&XUUHQW��GLVSODFHG�HOHFWURQV�
PRYH

%RWK���VW VWHS�LV�FKDUJH�VHSDUDWLRQ�
�QG VWHS�LV�FKDUJH�WUDQVIHU�
�QHXWUDO�REMHFW�RU�EDWWHU\�

6WDWLF��EULHI WUDQVIHU�RI�VPDOO�
DPRXQWV�RI�FKDUJH �VKRFN�

&XUUHQW��FRQWLQXHG WUDQVIHU�RI

�

R

x



ODUJH�DPRXQWV�RI�FKDUJH

%RWK��ZLOO�GLVFKDUJH �UXQ�RXW��
ZKHQ�DOO�HOHFWULF�FKDUJH�LV�
WUDQVIHUUHG�EDFN

6WDWLF��GLVFKDUJHV�UDQGRPO\
&XUUHQW��GLVFKDUJHV�WKURXJK�D�

FRQGXFWLQJ�SDWK

&RPSRQHQWV�LQ�D�&LUFXLW
&HOO��%DWWHU\��

:KDW�KDSSHQV�WR�FUHDWH�WKH�FXUUHQW�LQ�D�FHOO"
KŶĞ�ŵĞƚĂů�ůŽƐĞƐ�ĞůĞĐƚƌŽŶ�
KŶĞ�ŵĞƚĂů�ŐĂŝŶƐ�ĞůĞĐƚƌŽŶƐ�
��ĐŚĞŵŝĐĂůůǇ�ƌĞĂĐƚŝŶŐ�ƐƵďƐƚĂŶĐĞ�ƚŚĂƚ�ĐĂƵƐĞƐ�ƚŚŝƐ�ƚŽ�ŚĂƉƉĞŶ�

�

:KDW�DUH�WKH���SDUWV�RI�D�FHOO"
EĞŐĂƚŝǀĞ�ĞůĞĐƚƌŽĚĞ�
WŽƐŝƚŝǀĞ�ĞůĞĐƚƌŽĚĞ�
�ůĞĐƚƌŽůǇƚĞ��

�

R

:KDW�LV�D�FRXORPE��4�"
/ƚ͛Ɛ�Ă�ŐƌŽƵƉŝŶŐ�ŽĨ�ĞůĞĐƚƌŽŶƐ�;ϲ͘Ϯϱ�ƋƵŝŶƚŝůůŝŽŶͿ��
+RZ�GR�FRXORPEV�UHODWH�WR�YROWDJH�DQG�FXUUHQW"

sŽůƚĂŐĞ͗�ŚŽǁ�ŵƵĐŚ�ĞŶĞƌŐǇ�ƚŚĞ�ĐŽƵůŽŵďƐ�ŚĂǀĞ�
�

�ƵƌƌĞŶƚ͗�ŚŽǁ�ĨĂƐƚ�ƚŚĞ�ĐŽƵůŽŵď�ŝƐ�ŵŽǀŝŶŐ�

�

R

:KDW�LV�YROWDJH"
,Žǁ�ŵƵĐŚ�ĞŶĞƌŐǇ�ƚŚĞ�ĞůĞĐƚƌŽŶ�ŚĂǀĞ�
�ŬĂ͗�ƉŽƚĞŶƚŝĂů�ĚŝĨĨĞƌĞŶĐĞ�
:KDW�PHDVXUHV�LW"

ǀŽůƚŵĞƚĞƌ�
�

:KDW�DUH�WKH�XQLWV"
sŽůƚƐ�;sͿ�

�

+RZ�GR�ZH�FDOFXODWH�LW"
^ĞĞ�ƚƌŝĂŶŐůĞ�ĂďŽǀĞ�;sс�ͬYͿ��

�

R

:KDW�LV�FXUUHQW"
,Žǁ�ĨĂƐƚ�ƚŚĞ�ĞůĞĐƚƌŽŶƐ�ĂƌĞ�ŵŽǀŝŶŐ�
:KDW�PHDVXUHV�LW"

ĂŵŵĞƚĞƌ�
�

:KDW�DUH�WKH�XQLWV"
�ŵƉĞƌĞƐ�;ĂŵƉƐͿ�;�Ϳ�

�

+RZ�GR�ZH�FDOFXODWH�LW"
^ĞĞ�ƚƌŝĂŶŐůĞ�ĂďŽǀĞ�;/сYͬƚͿ��

�

R

:KDW�LV�UHVLVWDQFH"
dŚĞ�ĨŽƌĐĞ�ǁŽƌŬŝŶŐ�ĂŐĂŝŶƐƚ�ƚŚĞ�ĐƵƌƌĞŶƚ�;ĞůĞĐƚƌŽŶƐͿ��
:KDW�DUH�WKH�XQLWV"�

R

x



KŚŵƐ�;ёͿ�

�

:KDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�D�ORDG�DQG�D�UHVLVWRU"
�ŽƚŚ�ĂĚĚ�ƌĞƐŝƐƚĂŶĐĞ�ƚŽ�Ă�ĐŝƌĐƵŝƚ͕�ďƵƚ�ůŽĂĚƐ�ǁŝůů�ƵƐĞ�ƚŚĞ�ĞŶĞƌŐǇ�ĨŽƌ�Ă�ƵƐĞ͕�ǁŚŝůĞ�ƌĞƐŝƐƚŽƌƐ�ũƵƐƚ�
ƵƐĞ�ƚŚĞ�ĞŶĞƌŐǇ�ƚŽ�ƉƌŽĚƵĐĞ�ŚĞĂƚ

�
�

6FKHPDWLFV
.QRZ�ZKDW�V\PEROV�PHDQ�ZKDW��

6((�127(6��������
R

%H�DEOH�WR�GUDZ�D�FLUFXLW��HLWKHU�VHULHV�RU�SDUDOOHO�
6((�$66,*10(17��������

R

x

6HULHV�YV�3DUDOOHO�&LUFXLWV
6HULHV�FLUFXLW�

.QRZ�WKH�WRWDO�YROWDJH�DFURVV�WKH�EDWWHU\�HTXDOV�WKH�VXP�YROWDJH�GURS�DFURVV�HDFK�ORDG���

.QRZ�WKH�RYHUDOO�FXUUHQW�GHFUHDVHV�DV�\RX�DGG�PRUH�ORDGV���

.QRZ�FXUUHQW�LV�WKH�VDPH�WKURXJKRXW�WKH�HQWLUH�FLUFXLW���

R

3DUDOOHO�
7RWDO�YROWDJH�LV�HTXDO�WR�WKH�YROWDJH�GURS�RQ�HDFK�EUDQFK�
.QRZ�WKH�RYHUDOO�FXUUHQW�LQFUHDVHV�DV�PRUH�EUDQFKHV�DUH�DGGHG�
.QRZ�WKH�VXP�RI�WKH�FXUUHQW�RQ�DOO�EUDQFKHV�HTXDOV�WKH�FXUUHQW�DW�WKH�FRPPRQ�SRLQW�

R

6((�$66,*10(17�����R

x

(OHFWULFLW\�DW�+RPH
.QRZ�KRZ�WR�UHDG�D�+\GUR�PHWHU

7R�DOZD\V�JR�WR�WKH�ORZHU�QXPEHU���
5HPHPEHU����LV�ORZHU�WKDQ����EXW���LV�ORZHU�WKDQ����
5HPHPEHU��WR�ILJXUH�RXW�WKH�DPRXQW�RI�HOHFWULFLW\�XVHG�LQ�RQH�PRQWK��\RX�WDNH�WKH�
FXUUHQW�UHDGLQJ�DQG�VXEWUDFW�WKH�ODVW�PRQWK
V�UHDGLQJ�

�

R

.QRZ�KRZ�WR�FDOFXODWH�KRZ�PXFK�HOHFWULFLW\�FRVWV
%H�DEOH�WR�FRPSDUH�DSSOLDQFHV�DJDLQVW�HDFK�RWKHU��

7KLQN�RI�0RQGD\����
N:K�[�����FHQWV�

�

7R�WXUQ�ZDWWV��:��LQWR�N:��\RX�GLYLGH�E\�������

R

x

&ƌŽŵ�фŚƚƚƉƐ͗ͬͬŐǀƐĚͲŵǇ͘ƐŚĂƌĞƉŽŝŶƚ͘ĐŽŵͬƉĞƌƐŽŶĂůͬůĂƵƌĂͺŬĂůǇƚĂͺŐǀƐĚͺĐĂͬ�ŽĐƵŵĞŶƚƐͬ�ŽĐƵŵĞŶƚƐͬ^ĐŝĞŶĐĞйϮϬϭϬ&ͬϬϯйϮϬͲй
ϮϬ�ůĞĐƚƌŝĐŝƚǇͬ�ƐƐĞƐƐŵĞŶƚͬ�ůĞĐƚƌŝĐŝƚǇйϮϬZĞǀŝĞǁйϮϬdŽƉŝĐƐ͘ĚŽĐǆх�


