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Yf`WgWZ\]VgcZrW\]eVbV]eV]`WaV`WYXWf]s]Y[]aWg]eWVqfg`\Y]ajWTUVrWe\XXVcj 

TUVWZVX`WUg]eWY]VW\aWbcYvgvZrW`UVWVga\Va`W`YW`U\]sWgvYf`tWVabV_\gZZrW[UV]WrYfycV 

`U\]s\]^WgvYf`W`U\]^aWZ\sVWnUiyaW�g[jWm`yaW`UVW]g`fcgZW[grW`YWabV_\XrW`UVWVZViV]` 
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cVZg`\Y]aU\bajWm`yaW`UVWcVZg`\Y]WvV`[VV]W`UVWdYZ`g^VWg]eW_fccV]`W`UcYf^UW`Ug`Wbgc`j 

TUg`W^V]VcgZZrW^\dVaWiVWgWZgc^VW]fivVcWYXWVqfg`\Y]aWg]eWf]s]Y[]aj 

kYfW_g]WcVef_VW`UVW]fivVcWYXWf]s]Y[]aWvrWfa\]^WaYiV`U\]^WZ\sVW]YeVWdYZ`g^VaWYc 

ZYYbW_fccV]`ajWw]eW`Ug`W^\dVaWrYfWXV[VcWVqfg`\Y]aW`YWaYZdVjWTUVrWgcVW_YibZV`VZr 

Vqf\dgZV]`jWTUVrWZYYsWgWZ\``ZVWe\XXVcV]`jWw]eW`UVWcVgaY]WXYcW`gZs\]^WgvYf`W`UViW\aW`Ug` 

[UV]W[VW`U\]sWgvYf`W[c\`\]^WgWbcY^cgiW`YWaYZdVW_\c_f\`aWgf`Yig`\_gZZrtW[U\_UWvrW`UV 

[grW[\ZZWvVW`UVWVEVc_\aVW\]WaYX`[gcVWZgvW`U\aW[VVsjWoUV]W[VW`U\]sWgvYf`W[c\`\]^Wg 

bcY^cgitW[c\`\]^WgWbcY^cgiW\aWrV`WgWe\XXVcV]`Ws\]eWYXW_UgZZV]^Vj 

oUg`yaW`UVWVga\Va`Wara`ViW`YWgf`Yig`VxWFYW`UVWara`ViW`Ug`W\aWVga\Va`WXYcWrYfWigr 

YcWigrW]Y`WvVW`UVWVga\Va`Wara`ViW`YWgf`Yig`VjWFYW`Ug`yaW`UVWbY\]`WYXW`U\aW[VVsya 

aYX`[gcVWZgvjWoVyZZWeYWgWiV`UYeW`Ug`yaW_ZYaVZrWcVZg`VeW`YW`UVW]YeVWdYZ`g^VWiV`UYej 

m`yaW]Y`Wqf\`VW]YeVWdYZ`g^VajWm`yaWgWZ\``ZVWa\ibZVcW`Ug]W]YeVWdYZ`g^VaWXYcWgW_Yibf`Vcj 

m`yaWgWZ\``ZVWa\ibZVcW`YWgf`Yig`VjWFYW[VWfaVWgWiV`UYeW`Ug`yaW_gZZVeW]YeVWdYZ`g^VaW[\`U 

_YibY]V]`W_fccV]`aj 

n}tW]Y[WmyiW^Y\]^W`YWa`gc`W]V[Wa`fXXjWTUg`W[gaWcVd\V[jWoUg`WmW[g]`W`YW`U\]sWgvYf` 

`YegrW\aW[Ug`W\aW\`WgvYf`W_\c_f\`WeVa\^]W`Ug`WigsVaW\`WUgcejWoUg`WgcVW`UVW\aafVaW`Ug` 

igsVW\`We\XX\_fZ`W`YWvVWiYefZgcW[UV]W[VycVW`U\]s\]^WgvYf`W`UVWg]gZra\aWg]eWeVa\^]WYX 

_\c_f\`aj 

w]eWY]VWYXW`UVWUgceVa`W`U\]^aW`YWeVgZW[\`UW\aW`UVW\eVgW`Ug`W\]WgW_\c_f\`tWf]Z\sVW\]Wg 

Z\]VgcW`\iVW\]dgc\g]`Wara`ViWYXW`UVW`rbVW[VW`gZsVeWgvYf`W\]W`UVWbcVd\YfaWiYefZVtW\]Wg 

_\c_f\`W`UVWbcVaV]_VWYXWVdVcrWVZViV]`WgXXV_`aW`UVW_fccV]`aWg]eWdYZ`g^VaW`UcYf^UtW\] 

bc\]_\bZVtWVdVcrWY`UVcWVZViV]`jWFYW\XWrYfW_Ug]^VWY]VW`U\]^tWrYfW_Ug]^VWVdVcr`U\]^j 

FYWX\ca`WYXXtWmW[g]`W`YWFfa`W^\dVWg]WVEgibZVWYXW`Ug`jWTU\]sWgvYf`W[Ug`W[YfZeWUgbbV]W\X 

mW[VcVW`cr\]^W`YWigsVWgW_\c_f\`W`YW_Y]`cYZW`UVWvc\^U`]VaaWYXWgWZ\^U`WvfZvjWFYWmW\ig^\]V 

`Ug`WmydVW^Y`W`U\aW_\c_f\`Wg]eWmW_ZYaVW`UVWa[\`_UjWhZYa\]^W`UVWa[\`_UW\aWVqf\dgZV]`W`Y 

gee\]^WgW_YibY]V]`jWFYWvVXYcVWmW_ZYaVW`UVWa[\`_UtW[UV]W`UVWa[\`_UW[gaWYbV]tWm 

UgdVW`UcVVWVZViV]`atWgWdYZ`g^VWaYfc_VWg]eW`[YWcVa\a`YcajWwX`VcWmW_ZYaVW`UVWa[\`_UtWm 

UgdVWXYfcWVZViV]`atW`UVWYc\^\]gZW`UcVVWbZfaW`UVWvfZvjWFYW`UVWqfVa`\Y]W\aWUY[W[YfZe 

_ZYa\]^W`UVWa[\`_UWgXXV_`W~�Wg]eWm�j 
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TgsVWgWi\]f`VjWTgZsW`YWrYfcW]V\^UvYcjW�\^fcVWYf`WUY[W~�Wg]eWm�W_Ug]^Vj
 

FYW[Ug`yaW`UVWg]a[VcxW<dVcrvYerWcg\aVWrYfcWUg]etWaUY[WgW]fivVcWYXWX\]^VcaWVqfgZ 

`YW`UVWg]a[VcjWTUg`yaWdVcrW^YYejWm`yaW=9>W_YccV_`Wg`WZVga`tWigrvVWG��jWn}tWaYW`UV 

g]a[VcW\aW:�;jWoUrW\aW`UVWg]a[VcW:�;xWuY[WeYWmWX\^fcVW`Ug`WYf`x 

ijkNglQgh	 FYW`UVW`Y`gZWcVa\a`g]_VWYXW`UVW_\c_f\`W\aW^Y\]^W`YWeV_cVgaVWvV_gfaVWrYfycVWgee\]^W\`W\] 

bgcgZZVZjWw]eW`UV]W~�W\aW^Y\]^W`YWeV_cVgaVWvV_gfaVW\`yaW^Y\]^W`YWUgdVWgWZY[Vc 

Vqf\dgZV]`WcVa\a`g]_VjWw]eWvV_gfaVW`Ug`WeV_cVgaVatWrYfWUgdVWm�W`Ypp 

dePfgYYPeh	 kVatWmW`U\]sW`Ug`yaWVEg_`ZrW_YccV_`jWFYW`UVW\eVgW[gaW`Ug`W[UV]WrYfWgeeWgW_YibY]V]`pp 

�V`yaW`U\]sWgvYf`W`UVWZ\^U`WvfZvWvV\]^WgWcVa\a`YcjWTUg`yaWs\]eWYXWbfZZVeWYf`WYXW`U\]Wg\ct 

vf`WmWaYc`WYXWaf^^Va`VeW`Ug`WrYfWi\^U`WeYW`Ug`WUVcVjWTU\]sWgvYf`WcVbcVaV]`\]^W`UV 

Z\^U`WvfZvWgaWgWcVa\a`YcjWTUV]W[UV]WrYfW_ZYaVW`UVWa[\`_UtW`UVaVW`[YWcVa\a`YcaW^YW\] 

bgcgZZVZjWoUV]WrYfW_Yiv\]VW`[YW`U\]^aW\]WbgcgZZVZtW`UVWcVafZ`W\aW`UVWagiVWgaWg 

cVa\a`g]_VW`Ug`WUgaWgWaigZZVcWdgZfVjWw]eW`UV]W`U\]sWgvYf`WUY[W`Ug`WaigZZVcWdgZfV 

[YfZeW\]`Vcg_`W[\`UW`U\aWcVa\a`YcWg]eW`Ug`WaYfc_VjWw]eWrYfW_g]WaYc`WYXWX\^fcVWYf`W`Ug` 

`UVWbcVaV]_VWYXW`U\aWvfZvW[YfZeWcVef_VW`U\aWdYZ`g^VWg]eW\]_cVgaVW`Ug`W_fccV]`j 

TUg`yaWs\]eWYXWgWU\^UWZVdVZWYXWcVgaY]\]^W^\dV]W[UVcVW[VWgcVjWmXWrYfW[g]`VeW`YW`U\]s 

`UcYf^UW`U\aWgWZ\``ZVWiYcVWa`VbWvrWa`VbtW\`yaWVgarjWkYfW_YfZeW`U\]sWgvYf`WX\^fc\]^WYf` 

[Ug`WgcVW`UVWdYZ`g^VaWg]eW_fccV]`aWvVXYcVWg]eWgX`VcWrYfW_ZYaVW`UVWa[\`_Uj 

xVXYcVWrYfW_ZYaVW`UVWa[\`_UtWrYfW_g]WFfa`W\^]YcVW`U\atWg]eWrYfW_g]W_gZ_fZg`VW~�WFfa` 

XcYiWgWdYZ`g^VWe\d\eVcWcVZg`\Y]aU\bjW�\^U`tW`Ug`yaW_ZVgcxWFYWrYfW_g]WaVVW`Ug`W[UV]W`UV 

a[\`_UW\aWYbV]tW`UVWdYZ`g^VtW~�tW\aW^Y\]^W`YWvVWBW~YZ`ajWw]eW[UV]W`UVWa[\`_UW\aWYbV]t 

rYfW_g]WX\^fcVWYf`Wm�WvrWZfib\]^W`UVaVW`[YWcVa\a`YcaW`Y^V`UVcW`YWigsVWgW8WnUi 

cVa\a`YcjWw]eWrYfWaVVW`Ug`Wm�W\aW�WwibajWTUV]W`YWX\^fcVWYf`W[Ug`WUgbbV]aW[UV]WrYf 

_ZYaVW`UVWa[\`_UtWFfa`WcVbVg`jWw]eW`UVWgZ^VvcgW\aWgWZ\``ZVWiYcVW`Ve\YfajWmW[Y]y`W`crW`YW^Y 

`UcYf^UW\`j 

xrW`UVW[grtW`UVWg]a[VcatW`UVWaZ\eVaW`Ug`WmWaUY[W\]WZV_`fcVWgcVWgZ[graWbYa`VeWY]W`UV 

[VvjWFYW`UVaVWaZ\eVaW`Ug`WUgdVW`UVWg]a[VcatW`UVrWgcVW`UVcVjWn]W`UVW[VvW`UVcVWgcV 
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`[YWUg]eYf`aWbVcWZV_`fcVjWTUVcVyaWg]WVZV_`cY]\_WdVca\Y]WYXW`UVW`U\]^W`Ug`W[VWUg]eVe 

Yf`jWTUVcVyaWgZaYWg]WVZV_`cY]\_WdVca\Y]WYXWirWaZ\eVajWFYWVdVcr`U\]^W`Ug`WmWaUY[VeW\a 

`UVcVj 

myiW]Y`W^Y\]^W`YW^YW`UcYf^UW`UVW`Ve\YfaWgZ^VvcgjWm`yaWFfa`W`Ve\YfaWgZ^VvcgjWxf`W\XWrYf 

^YW`UcYf^UW`UVW`Ve\YfaWgZ^VvcgtWrYfWX\]eW`Ug`W\XWrYfWcVbcVaV]`W`U\aWvfZvWvrWcVa\a`YcW�t 

~�WvV_YiVaWg]WVEbcVaa\Y]W`Ug`WZYYsaWZ\sVW`U\aj 

mXWrYfW`U\]sWgvYf`WcVa\a`YcatWbUra\_gZWcVa\a`YcatW\XWrYfW`U\]sWgvYf`WZ\^U`WvfZvaWvV\]^ 

cVbcVaV]`VeWvrWgWbUra\_gZWcVa\a`YctW`UV]W`UVWbUra\_gZWcVa\a`YcWUgaW`YWUgdVWg 

cVa\a`g]_VWvV`[VV]W�Wg]eW\]X\]\`rjWw]eW\XWrYfW`U\]sWgvYf`W`Ug`WVEbcVaa\Y]tW[Ug`W_YfZe 

`UVWdgZfVWvVW\XW�Wdgc\VeWvV`[VV]W�Wg]eW\]X\]\`rxWTUg`WVEbcVaa\Y]W\aWgZ[graWZVaaW`Ug] 

YcWVqfgZW`YWBW~YZ`atWaUY[\]^W`Ug`W~�W[V]`WeY[]W[UV]WrYfW_ZYaVeW`UVWa[\`_Uj 

F\i\ZgcW`Ve\YfaWgZ^VvcgWZVgeaW`YWg]WVEbcVaa\Y]WZ\sVW`U\aW\]W�jWw]eW\XWrYfW`U\]sWgvYf` 

UY[W`U\aW[YfZeW_Ug]^VWgaW�W^YVaWXcYiW�W`YW\]X\]\`rtWrYfWaVVW`Ug`W`Ug`yaWgZ[graWv\^^Vc 

`Ug]W�WwibajWFYW`Ug`WiVg]aWm�W^YVaWfbj 

FYW`UVWbY\]`W\aWrYfW_g]W`U\]sW`UcYf^UW`U\aW\]WgWiYcVWaYbU\a`\_g`VeW[grjWw]eW[VWUYbV 

vrW`UVWV]eWYXW`UVW_YfcaVWrYfyZZWgZZWvVWgvZVW`YWeYW`Ug`jWncWrYfW_g]W`U\]sW`UcYf^UW\`W\] 

`VciaWYXWFfa`WaYZd\]^W`UVW_\c_f\`jWFYZdVW\`W\]W`[YW_gaVaW[UV]W`UVWvfZvW\aW`UVcVWg]e 

[UV]W`UVWvfZvW\aW]Y`jW<\`UVcW[grtW`UVWg]a[VcW\aW:�;jWTUVW~�W[V]`WeY[]tWg]eWm�W[V]` 

fbj 

TUVWbY\]`W\aW`Ug`W[UV]WmWgeeVeW`UVWVZViV]`tW_fccV]`aW`Ug`W[VcVWXgcWg[grWXcYiW`UV 

VZViV]`Wa`\ZZW_Ug]^VejWw]eW`Ug`yaWgW^V]VcgZW[grW_\c_f\`aW\]`Vcg_`jWTUVrycVWgZZ 

_Y]]V_`VejWFYW`UVW\eVgtW`UVWbY\]`WYXWeY\]^W`U\aW\aW`Ug`W`UVWgee\`\Y]WYXWgW]V[WVZViV]` 

_Ug]^VeW`UVWdYZ`g^VaWg]eW_fccV]`aW`UcYf^UW`UVWY`UVcWVZViV]`j 

TUg`yaWgWecg^W\XW[Ug`WmW[gaW`cr\]^W`YWeYtWXYcWVEgibZVtW[gaWeVa\^]WgWvc\^U`]Vaa 

_Y]`cYZZVcWXYcW`UVWXZgaUZ\^U`WvfZvjWmig^\]VW`Ug`W[Ug`WmWcVgZZrW[g]`VeW`YWeYW[gaWfaVWg 

dYZ`g^VWe\d\eVcW`YWigsVWBW~YZ`ajWw]eW[Ug`W[gaW\]WirWUVgeW[gaWmyeWZ\sVW`Ug`WBW~YZ`aW`Y 

vVWg_cYaaW`UVWZ\^U`WvfZvjWTUg`yaWgW^YYeW\eVgjWm`WFfa`W[Y]y`W[YcsjWw`WZVga`Wm`W[Y]y`W[Ycs 

`UVW[grW`U\aW_\c_f\`W[YcsVej 
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mXWmWFfa`Wvf\ZeW\`WZ\sVWaYtW`UVcVyaWg]W\]`Vcg_`\Y]WvV`[VV]W`UVWvfZvWg]eW`UVWdYZ`g^V 

e\d\eVcW_\c_f\`atWaYW`UVWdYZ`g^VWe\d\eVcW_\c_f\`W\aW]YWZY]^VcWgWdYZ`g^VWe\d\eVcjWwX`VctW\] 

`U\aW_\c_f\`tW[UV]WmW_ZYaVW`UVWa[\`_UtW_fccV]`WXZY[aW\]W`U\aW[\cVjWTUVWcfZVW\]WgWdYZ`g^V 

e\d\eVcW\aW`UVWagiVW_fccV]`WUgaW`YWXZY[W`UcYf^UWvY`UWcVa\a`YcajWmXW`UVWagiVW_fccV]` 

XZY[aW`UcYf^UW`[YWcVa\a`YcatW`UV]WrYfW_g]WfaVW`UVWdYZ`g^VWe\d\eVcWcVZg`\Y]aU\bW`YWaVV 

UY[WdYZ`g^VWbgc`\`\Y]aWvV`[VV]W`UVW`[YWcVa\a`Ycaj 

mXW_fccV]`W^V`aWa\bUY]VeWYXXW`UVW]YeVWvV`[VV]W`UVW`[YWcVa\a`YcatWrYfW_g]y`WfaVW`UV 

dYZ`g^VWe\d\eVcWcVZg`\Y]Wg]riYcVjWTUg`Wd\YZg`VaW`UVWbcVi\aVWYXW`UVWdYZ`g^VWe\d\eVc 

cVZg`\Y]jWFYW[UV]WmW_ZYaVW`UVWa[\`_UtW`U\aW\aW]YWZY]^VcWgWdYZ`g^VWe\d\eVctWg]eW\`W]Y 

ZY]^VcW[YcsaWZ\sVWgWdYZ`g^VWe\d\eVcjWmaW`Ug`W_ZVgcx 

FYW[Ug`WmyeWcVgZZrWZ\sVW\aWaYiVWig^\_W_\c_f\`W`Ug`WmW_g]Wbf`WUVcVW`Ug`W\aYZg`VaW`UVWVXXV_` 

YXW`UVWvfZvWY]W`UVWVXXV_`WYXW`UVWcVa`WYXW`UVW_\c_f\`jWw]eW`Ug`yaWVEg_`ZrW[Ug`Wg]WYbpgib 

eYVajWTUg`yaW[Ug`W[VycVW^Y\]^W`YW`gZsWgvYf`W]VE`j 

FYW`U\aWig^\_W_\c_f\`W\aWaYiV`U\]^W`Ug`W[VyZZW_gZZWgWvfXXVcjWwWvfXXVcW\aWgW`U\]^W`Ug` 

\aYZg`VaW`UVWZVX`WXcYiW`UVWc\^U`jWFYW`UVWvfXXVcW\aW^Y\]^W`YWvVWaYiV`U\]^W`Ug`WiVgafcVa 

`UVWdYZ`g^VWY]W`U\aWa\eVWg]eWig^\_gZZrW^V]Vcg`VaW`Ug`WdYZ`g^VWYdVcWUVcVW[\`UYf` 

_Ug]^\]^W`U\aWa\eVj 

FYW[Ug`W[VW[g]`W`YWeYW]Y[W\aWeVdVZYbWaYiVW`UYf^U`W`YYZaWXYcWUY[WrYfW`U\]sWgvYf` 

YbpgibajWnbpgibaWgcVWe\XXVcV]`jWw]eW\XWrYfWFfa`WZYYsWg`W`UVWb\_`fcVtWYbpgibWUgaW`Y 

vVWe\XXVcV]`WvV_gfaVW`UVcVyaW`YYWig]rW`Vci\]gZaj 

m`yaW]Y`WZ\sVWgWcVa\a`YcW`Ug`WUgaW`[YWZV^ajWm`yaW]Y`WZ\sVWgW~WaYfc_VW[U\_UWUgaW`[YWZV^aj 

m`yaW]Y`WZ\sVWg]WmWaYfc_VW[U\_UWUgaW`[YWZV^ajWm`WUgaW`UcVVWZV^ajWm]WXg_`tWmWUgdV]y`Wecg[] 

gZZW`UVWZV^ajWTUVcVyaWiYcVW`Ug]W`UcVVjWTUVcVyaWg`WZVga`WX\dVj 

FYW`UVrycVWe\XXVcV]`jWw]eW`UVW[grW[VW`U\]sWgvYf`W`UViWgcVWe\XXVcV]`jWTUVWsVrW`Y 

`U\]s\]^WgvYf`W`UVW[grWg]WYbpgibW[YcsaW\aW`YW`U\]sWgvYf`WgW]V[W_ZgaaWYXWVZViV]`a 

_gZZVeW_Y]`cYZZVeWVZViV]`ajWFYWgW_Y]`cYZZVeWVZViV]`W\aWg]WVZViV]`W[UYaVWdYZ`g^V 

_fccV]`WcVZg`\Y]aU\bWeVbV]eaWaYiVUY[WY]WgWdYZ`g^VWg]eW_fccV]`WiVgafcVe 

aYiVbZg_VWVZaVW\]W`UVW_\c_f\`j 
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waWg]WVEgibZVtW`U\]sWgvYf`WgW_fccV]`W_Y]`cYZZVeW_fccV]`WaYfc_VjWTUg`yaWeVb\_`Ve 

UVcVjWmW[YfZeW]YcigZZrW[c\`VWgW_fccV]`WaYfc_VW`Ug`W[gaWgW_\c_ZVjWTUg`WiVg]aW\`yaWg] 

\]eVbV]eV]`W_fccV]`WaYfc_VjWTUg`WiVg]aW`Ug`W`UVW_fccV]`W\aWX\EVejWTUVWZ\``ZVWe\giY]e 

`U\]^W\aWirW[grWYXWcVbcVaV]`\]^W`UVW\eVgW`Ug`W`UVWgiYf]`WYXW_fccV]`W`Ug`W_YiVaWYf` 

YXW`U\aW_fccV]`WaYfc_VWeVbV]eaWY]WaYiV`U\]^WVZaVjWm]W`U\aW_gaVW\`WeVbV]eaWY]Wmxj 

w]eWmxWUgbbV]aW`YWvVWgW_fccV]`W`Ug`WXZY[aW\]W`Ug`W_\c_f\`j 

FYW`UVW\eVgW\aW`Ug`W`UVW_fccV]`W\]W`UVW_fccV]`WaYfc_VWeVbV]eaWY]WaYiVWY`UVcW_fccV]`j 

m`yaWgW_fccV]`W_Y]`cYZZVeW_fccV]`WaYfc_VjWm`yaWgW_fccV]`WaYfc_VW[UYaVW_fccV]`W\a 

_Y]`cYZZVeWvrWg]Y`UVcW_fccV]`jW?Y`W\`xWFYW[VyZZWaVVjW�\^fcVWYf`tWXYcW`U\aW_fccV]` 

_Y]`cYZZVeW_fccV]`WaYfc_VW_\c_f\`tW[Ug`yaW`UVWcg`\YWYXW~Yf`WYdVcW~\]x 

FYW[Ug`yaW`UVWg]a[VcxWoUg`yaW`UVWcg`\YWYXW~Yf`WYdVcW~\]xWG��>tW[Y]eVcXfZjWTUV 

g]a[VcW\aW:�;jW<garW`YW^V`jWm`yaWVgarW`YW^V`WvV_gfaVWmWc\^^VeW`U\aWqfVa`\Y]W`YWvVWVgarj 

mWc\^^VeW\`W`YWvVWVgarWvV_gfaVWrYfW_g]WaYc`WYXWX\^fcVWYf`WVdVcr`U\]^W`Ug`yaW^Y\]^WY] 

Y]W`UVWZVX`jWw]eW`UV]WrYfW_g]WX\^fcVWYf`WVdVcr`U\]^W`Ug`yaW^Y\]^WY]WY]W`UVWc\^U`jWw]e 

aYW`UVcVyaW]YWaYc`WYXW_YibZ\_g`VeW_YfbZ\]^WvV`[VV]W`UVW`[Yj 

FYW[Ug`yaW^Y\]^WY]WY]W`UVWZVX`tW[VZZtWrYfW_g]WaYZdVWXYcWmxjWmxW\aWFfa`W~\WYdVcWGt��� 

nUiajWTUV]WrYfW_g]W`gsVW`Ug`WdgZfVWYXWmxWg]eWfaVW`Ug`W`YWaYZdVWXYcW[Ug`yaW^Y\]^WY] 

YdVcWUVcVjWndVcWUVcVW`UVWYf`W\aW`U\aW_fccV]`tWG��WmxW`\iVaW`U\aWcVa\a`g]_VtW9WnUiaj 

xf`W[VWFfa`WXYf]eWYf`W`Ug`WmxW\aW~mWYdVcWGt���WnUiajWFfva`\`f`VW\`W\]tWrYfW^V`WUgZXW~\j 

FYW`UVWg]a[VcW\aW]fivVcW:�;jWTUVWcg`\YWYXW~Yf`W`YW~\]W\aWgWUgZXj 

FYW`UVWbY\]`W\aW`UVaVWgcVWgWe\XXVcV]`Ws\]eWYXWVZViV]`tW_Y]`cYZZVeWaYfc_VatWeVbV]eV]` 

aYfc_VajWxf`W`UVrycVW]Y`W`YYWUgceW`YW[YcsW[\`UjWTUVrWaYc`WYXWZYYsWe\XXVcV]` 

a`cf_`fcgZZrj 

FYW`U\]sWgvYf`W[Ug`yaW^Y\]^WY]WUVcVjWTUVW_Y]`cYZZVeW_fccV]`WaYfc_VtW`UVW_fccV]` 

_Y]`cYZZVeW_fccV]`WaYfc_VtWmWUgdVW`YW`U\]sWYXW`Ug`WgaWgWvYEtWvV_gfaVW`UVW_fccV]` 

aYfc_VWUgaW`YWs]Y[W`UVWdgZfVWYXWmxjWFYWaYiVUY[W`U\aWvYEtW`U\aW`U\]^W`Ug`yaWeY\]^W`U\a 

_fccV]`W_Y]`cYZZVeW_fccV]`WaYfc_VtW\`Ws]Y[aWgvYf`WmxtWg]eW\`Ws]Y[aWgvYf`W`UVW_fccV]` 

aYfc_VjWFYW`UVrycVWaYiVUY[WZ\]sVejWFYW`Ug`yaW[UrWmWbf`WgWvYEWgcYf]eW\`jWw]eW`UV] 

`U\]sWgvYf`W`UVWVqfg`\Y]aW`Ug`W_Ugcg_`Vc\{VW`Ug`W_YibY]V]`j 
1: 



FYW]Y[W[VydVW^Y`WgW_YibY]V]`W`Ug`yaW^Y`WXYfcW[\cVaW_Yi\]^WYf`WYXW\`jWTUV 

_YibY]V]`aW[VWUgeWvVXYcVWUgeW`[YW[\cVaW_Yi\]^WYf`WYXW`UVitWcVa\a`YcatW_fccV]` 

aYfc_VatWdYZ`g^VWaYfc_VajWTU\aWs\]eWYXWgW_YibY]V]`WUgaWXYfcW[\cVaW_Yi\]^WYf`WYX 

`UVijWoVW_gZZW`U\aWs\]eWYXWgW_YibY]V]`WgW`[YpbYc`WvV_gfaVW[VW`U\]sWYXW`UVWZVX`WbYc` 

g]eW`UVWc\^U`WbYc`jWTUg`yaW_YibgcVeW`YWcVa\a`YctW[U\_UW[VW[YfZeW_gZZWgWY]VpbYc`jWoV 

`U\]sWgvYf`W`U\aWvV\]^WgW`[YpbYc`jWw]eW`UVcVyaW]Y[W`[YWVqfg`\Y]aj 

CY[WmydVW^Y`tWXYcW`Ug`W`[YpbYc`tWmydVW^Y`W`[YWdYZ`g^VaWg]eW`[YW_fccV]`ajWTUVcVyaW`UV 

dYZ`g^VWg_cYaaW`UVWZVX`Wbgc`jWw]eW`UVcVyaW`UVWdYZ`g^VWg_cYaaW`UVWc\^U`Wbgc`jWw]e 

`UVcVyaW_fccV]`W`UcYf^UW`UVWZVX`Wbgc`jWw]eW`UVcVyaW`UVW_fccV]`W`UcYf^UW`UVWc\^U`Wbgc`j 

FYW[\`UW`UVWVZViV]`aW[VydVW`UYf^U`WgvYf`WvVXYcVtWmWUgeWY]VWdYZ`g^VWg_cYaaW\`Wg]e 

Y]VW_fccV]`W`UcYf^UW\`jWCY[WmydVW^Y`W`[YWdYZ`g^VaWg_cYaaW\`Wg]eW`[YW_fccV]`ajWm`yaWs\]e 

YXW`[\_VWgaWv\^jWCY`Wafcbc\a\]^ZrtW\`W`gsVaW`[\_VWgaWig]rWVqfg`\Y]aj 

nUiyaW�g[W[gaWgWa\]^ZVWVqfg`\Y]WXYcWY]VWcVa\a`YctWgWY]VpbYc`jW~WVqfgZaW~�W[gaWY]V 

Vqfg`\Y]WXYcWY]VW_YibY]V]`tWgWdYZ`g^VWaYfc_VjWuVcVtWmydVW^Y`WY]VW_YibY]V]`W`Ug` 

UgaWXYfcW[\cVatWXYfcWf]s]Y[]ajWw]eWmW^V`W`[YWVqfg`\Y]ajWFYWXYcW`U\aWbgc`\_fZgc 

eVbV]eV]`WaYfc_VtWmWs]Y[W`Ug`W`UVWdYZ`g^VWg_cYaaW`U\aWbg\cWYXW`Vci\]gZaW\aW�tWvV_gfaV 

\`yaWVaaV]`\gZZrWgWaUYc`W_\c_f\`WvV`[VV]W`UVW`[YjWFUYc`W_\c_f\`WFfa`WiVg]aW_Y]]V_`Ve 

[\`UWgW[\cVjWw]eWmWs]Y[W`Ug`W`UVW_fccV]`Wm�W\aWcVZg`VeW`YW`UVW_fccV]`WYdVcW`UVcVW`U\a 

[grj 

TUVW\eVgW`UV]W\aW`Ug`W`U\aW_fccV]`W_Y]`cYZZVeW_fccV]`WaYfc_VW_g]WvVWcVbcVaV]`VeWvrWg 

`[YpbYc`tW`[YWdYZ`g^VatW`[YW_fccV]`aWcVZg`VeWvrW`[YWVqfg`\Y]ajWm`yaWs\]eWYXWa`cf_`fcgZZr 

`[\_VWgaWe\XX\_fZ`W`YW`U\]sWgvYf`WgaWgWY]VpbYc`jW�f]_`\Y]gZZrtW\`yaWe\XXVcV]`WXcYiWUgd\]^ 

`[YWY]VpbYc`atWvV_gfaVW`UVW`[YWY]VpbYc`aWgcVW_YfbZVejWw]eW`Ug`yaW`UVW\ibYc`g]`Wbgc` 

\aW`UVW_YfbZ\]^WvV`[VV]W`UVW`[YW`Ug`WrYfW_g]y`WiYeVZW[\`UWgWa\ibZVWcVa\a`YcWg]eWg 

a\ibZVW_Y]a`g]`WaYfc_Vj 

FYW[UV]W[VW`U\]sWgvYf`Wg]WYbpgibtWgW^YYeWX\ca`WiYeVZWXYcWg]WYbpgibW\aW`YW`U\]s 

gvYf`W\`WgaWgWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VjWw]eWaYW`Ug`yaWeVb\_`VeWUVcVjWmW[g]` 

`YW`U\]sWgvYf`W`UVWYbpgibtW[U\_UWmyZZWarivYZ\_gZZrW[c\`VW`U\aW[grjWTU\aWiVg]a 

aYiV`U\]^W`Ug`WUgaW`[YW\]bf`atWgWbZfaW\]bf`Wg]eW`UV]WgWi\]faW\]bf`tWg]eWgWa\]^ZV 
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aYiV`U\ ^W`U `WU aW` YW\ bf`atW WbZfaW\ bf`W eW`UV W Wi\ faW\ bf`tW eW Wa\ ^ZV] g g [ ] g ] g] ] g ] ] g] g ] 

Yf`bf`tW~Yf`j 

mW_g]W`U\]sWgvYf`W\`WgaWgWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VjWTU\aWmWiVg]W`YWvVW`UV 

VZViV]`WcVbcVaV]`g`\Y]jWTU\aW\aWUY[WmyZZWecg[W\`W[UV]WmWigsVWgWa_UVig`\_We\g^cgiWYX 

gW_\c_f\`jWTU\aW\aW`UVWXf]_`\Y]gZWXYcijWTU\aW\aW`UVW[grWmyZZW`U\]sWgvYf`W\`W[UV]Wmyi 

g]gZr{\]^W\`jWmyZZW`U\]sWgvYf`W`UVWYbpgibWgaWvV\]^WgWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_Vj 

TU\aWdYZ`g^VWaYfc_VWgeYb`aWgWdYZ`g^VW`Ug`W\aWaYiVW]fivVcW}W`\iVaW`UVWe\XXVcV]_V 

dYZ`g^VW~bZfaWi\]faW~i\]fajWw]eW`UVW`c\_sW\]WYbpgibaW\aW`Ug`W}W\aW`rb\_gZZrWgWdVcrWv\^ 

]fivVctW`rb\_gZZrWv\^^VcW`Ug]WG�W`YW`UVW9`UjWoVyZZWaVVW\]WgWi\]f`VW[UrW`Ug`yaWg 

Xc\^U`XfZZrWfaVXfZW_YibY]V]`j 

�V`yaWFfa`W[gZsW`UcYf^UWg]WVEgibZVW`YWaVVWUY[WrYfW[YfZeWaYZdVWgW_\c_f\`W`Ug`WUgaW`U\a 

s\]eWYXWgWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VW\]W\`jWFYW`U\]sWgvYf`W`U\aW_\c_f\`W[UVcVWmyi 

gbbZr\]^WgWdYZ`g^VW`YW`UVWbZfaWZVgeWYXWg]WYbpgibtWg]eWmyiW[cgbb\]^W`UVWYf`bf`Wvg_s 

`UcYf^UW`UVWi\]faWZVgetW`UcYf^UW`[YWcVa\a`YcajWw]eW[Ug`WmW[g]`W`YWeYW\aWg]gZr{VW`Ug` 

_\c_f\`WvrW`U\]s\]^WgvYf`W`UVWYbpgibWgaWgWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_Vj 

FYWmW_g]WaVVWFfa`WvrW`UVW[grW\`yaW[\cVeWfbW`Ug`W`UVWdYZ`g^VWg`W`UVWbZfaWZVgeppWFYWmyi 

^Y\]^W`YWvVW`U\]s\]^W]YeVWdYZ`g^VajWCYeVWdYZ`g^VaW`V]eW`YWvVWVgarjWmyiW`U\]s\]^ 

]YeVWdYZ`g^VajWFYWmyiW^Y\]^W`YWeVX\]VWgZZWirWdYZ`g^VaWcVXVcV]_VeW`YWgW^cYf]ejWFYWmyZZ 

_gZZW`U\aW]YeVW^cYf]ejWTUg`yaW[Ug`W`UVWXf]]rWarivYZWiVg]ajWTUV]W`U\aW]YeVWdYZ`g^Vt 

`UVWdYZ`g^VWg`W`UVWbZfaW`Vci\]gZtW\aWFfa`W`UVWagiVWgaW`UVW\]bf`WdYZ`g^VjWTU\aWdYZ`g^VWg` 

`UVWi\]faW`Vci\]gZWZYYsaWZ\sVWgWdYZ`g^VWe\d\eVcWcVZg`\Y]aU\bj 

mXWrYfWZYYsWg`WirWiYeVZtW\`yaWdVcrW_ZVgcW`Ug`WmGW\aW�tWvV_gfaVW`UVcVyaW]YW_Y]]V_`\Y] 

UVcVWvV`[VV]W`UVW~bZfaWg]eW`UVW~i\]fajWFYWmGW\aW�jWTUg`WiVg]aW`UVW`Y`gZW_fccV]` 

`Ug`WXZY[aW\]`YW`UVWbZfaWZVgeWYXW`UVWYbpgibW\aW�jWTUVW`Y`gZW_fccV]`W`Ug`WXZY[aW\]`YW`UV 

i\]faWZVgeWYXW`UVWYbpgibW\aW�jWFYWvV_gfaVW`UVcVyaW]YW_fccV]`WXZY[\]^W\]W`UVWbZfaWg]e 

i\]faWZVgeatWmW_g]W_gZ_fZg`VW`UVWdYZ`g^VWg`W`U\aWi\]faW`Vci\]gZWgaWgWdYZ`g^VWe\d\eVcj 

w]eW\`yaWFfa`W�GWYdVcW`UVWafiWYXW�GWg]eW��W`\iVaW~�j 

TUV]Wg__Yce\]^W`YW`UVWdYZ`g^VW_Y]`cYZWdYZ`g^VWaYfc_VWiYeVZtW~Yf`WaUYfZeWvVW}W`\iVa 

`UVWe\XXVcV]_VWvV`[VV]W~bZfaWg]eW~i\]fajWFYWmWFfa`Wafva`\`f`VW\]WXYcW~bZfaWppW`U\a 
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^frtW~\tWg]eWXYcW~i\]faWppW`U\aW^frjW|YWaYiVWgZ^VvcgjWmW^V`W`U\aWVEbcVaa\Y]WgX`Vc 

aYiVWgZ^Vvcgj 

w]eW`UV]WmWagrtWrVgUWvf`WmWs]Y[W`Ug`W}yaWcVgZZrWv\^jWFYW\XW}yaWcVgZZrWv\^tW}�GW\aWv\^ 

_YibgcVeW`YW�GjWFYWmW_g]W\^]YcVW`Ug`jWm]WXg_`tW}W\aWaYWv\^W`Ug`WXYcWg]rWcVgaY]gvZV 

_UY\_VWYXW�GWg]eW��tW}�GW\aWVdV]Wv\^^VcW`Ug]W��jWFYW`Ug`WiVg]aW`U\aWcVef_VaW`Y 

`U\aWs\]eWYXWgWXcg_`\Y]j 

FYW`UVWcVabY]aVWYXW`U\aW_\c_f\`tW`U\aWYbpgibW_\c_f\`ppWFYW[Ug`We\eWmWeYxWmWFfa`W`YYsW`UV 

YbpgibW_\c_f\`tWg]eWmWiYeVZZVeW\`WgaWgWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VtWbZf^^Ve 

`UcYf^UW`UVWVqfg`\Y]atWg]eWXYf]eWYf`W`Ug`W`UVWcg`\YWYXW`UVWYf`bf`WdYZ`g^VW`YW`UVW\]bf` 

dYZ`g^VW\aW�GWYdVcW�GWbZfaW��We\d\eVeWvrW�Gj 

FYW`UVW\eVgW`UV]W\aW`Ug`W`U\aWa\ibZVW_\c_f\`W[YcsaWZ\sVWg]WgibZ\X\VcjWm`yaWg]WgibZ\X\VcW\] 

`UVWaV]aVW`Ug`WmW_g]WigsVW`UVWYf`bf`WdYZ`g^VWv\^^VcW`Ug]W`UVW\]bf`WdYZ`g^VjWTUg`yaWg 

dVcrWfaVXfZW`U\]^jWm]WXg_`WrYfyZZWX\]eWfaVXfZW[graW`YWfaVW`Ug`W[UV]WrYfWeYW`UVWeVa\^] 

ZgvW`U\aW[VVsjWFYW`U\aWgaWg]WgibZ\X\Vcj 

FYWUVcVyaWgWqfVa`\Y]jWlgsVWafcVWrYfWXYZZY[W[Ug`WmWFfa`We\ejWuY[W_YfZeWmW_UYYaVW`UV 

_YibY]V]`aW�GWg]eW��WaYW`Ug`WmWigsVW~Yf`WVqfgZW`YW~\x 

ijkNglQgh oUrW\aW`U\aW�x 

dePfgYYPeh TUVcVyaW]YW[\cVW_Y]]V_`\]^j 

ijkNglQgh nUj 

dePfgYYPeh FYW`UVcVyaW]Y[UVcVWXYcW_fccV]`W`YW^Yj 

n}WaYWUY[W[YfZeWmW_UYYaVW`UVW_YibY]V]`aW�GWg]eW��W\]WYceVcW`YWigsVW`UVWYf`bf` 

dYZ`g^VWVqfgZW`YW`UVW\]bf`WdYZ`g^Vx 

oY]eVcXfZjWFYW`UVW\eVgW\aW`Ug`WgZZWYXW`UVaVWig]\bfZg`\Y]aWUgdVW`UVWagiVWVXXV_`jWwZZ 

rYfW]VVeW`YWeYW\aWZYYsWg`W`UVWVEbcVaa\Y]W`Ug`W[VWeVdVZYbVejWTUVWVEbcVaa\Y]W[gaW�G 

bZfaW��WYdVcW�GjWmXWrYfWafva`\`f`VtW�GW^YVaW`YW\]X\]\`rtW��WVqfgZaW�tWYcW`UVW`[YWg`W`UV 

agiVW`\iVtWrYfW^V`WY]VW\]WgZZWYXW`UYaVW_gaVajWFYW`Ug`yaWgW[grW`Ug`WrYfW_g]W`fc]W`U\a 
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gibZ\X\VcW_\c_f\`tW`Ug`W\]W^V]VcgZW[YfZeWigsVW`UVWYf`bf`Wv\^^VcW`Ug]W`UVW\]bf`tW\]`Y 

aYiV`U\]^W`Ug`WigsVaW`UVWYf`bf`WVqfgZW`YW`UVW\]bf`j 

CY[WmW[g]`W`YW`fc]W`YWgWa\ibZ\X\_g`\Y]jWmWFfa`Wecg^^VeWrYfW`UcYf^UW`UVWig`UjWTU\]s\]^ 

gvYf`W`UVWYbpgibWgaWgWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VtW`UVcVyaWg_`fgZZrWgWaUYc`_f`j 

TUVWaUYc`_f`W\aWaYiV`U\]^W[VW_gZZW`UVW\eVgZWYbpgibjWFYW[Ug`WmW[g]`W`YWeYW\]W`U\a 

aZ\eVW\aWecg^WrYfW`UcYf^UW`UVWig`UWY]VWiYcVW`\iVtWvf`W`UV]W[VycVWeY]Vj 

TUVW\eVgW\aW`Ug`W\XWrYfWUgdVWg]WYbpgibtWgWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VtW\XWrYf 

cVbcVaV]`Wg]WYbpgibWgaWgWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VtWg]eW\XW}W\aWdVcrWv\^tW`UV 

VXXV_`W[\ZZWvVW`YWigsVW`UVWe\XXVcV]_VWvV`[VV]W`UVWbYa\`\dVWg]eW]V^g`\dVW`Vci\]gZaWYX 

`UVWYbpgibWqf\`VWaigZZjWkYfW_g]WaVVW`Ug`WUVcVWvrW[grWYXWgWa\ibZVWVEgibZVj 

FYWZV`WiVW`U\]sWgvYf`W`U\aW_gaVW[\`UtWg^g\]tW`UVWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_V 

iYeVZjWFYWUVcVWmydVW^Y`W~Yf`jWw__Yce\]^W`YW`UVWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_V 

iYeVZtW~Yf`WaUYfZeWvVW}W`\iVaW`UVWe\XXVcV]_VWvV`[VV]W`UVW`[YW\]bf`ajWTUVWbYa\`\dV 

\]bf`W\aW_ZVgcZrW~\jWTUVW]V^g`\dVW\]bf`W\aW~YjWn]VWVqfg`\Y]tW`[YWf]s]Y[]atWaYZdVWXYc 

`UVWcg`\Yj 

TUVWcg`\YWYXW~Yf`W`YW~\W\aW}WYdVcW:GWbZfaW};jWTUg`yaW`UVWg]a[VcjWTgsVW`Ug`Wg]a[VcWg]e 

vg_sWafva`\`f`VW`YWX\^fcVWYf`WUY[Wv\^W[gaW`UVWe\XXVcV]_VWvV`[VV]W~bZfaWg]eW~i\]faj 

TUg`yaWFfa`WgZ^VvcgjWw]eW[Ug`WrYfWaVVW\aW`Ug`W\XW`U\aW\aW`UVWg]a[VctW`UV]W~bZfaWi\]fa 

~i\]faW_g]WvVW[c\``V]WgaWgWXcg_`\Y]WYXW~\WYcWgWa\i\ZgcWXcg_`\Y]WYXW~Yj 

}W\aWv\^jW}W\aWVaaV]`\gZZrW`UVWagiVWgaW}WbZfaWGjW}W\aW\]W`UVWeV]Yi\]g`YcWYXWvY`UjWoUg` 

`Ug`WagraW\aW`UVWe\XXVcV]_VWvV`[VV]W`UVWbZfaWg]eW`UVWi\]faWZVgeatW`UVWdYZ`g^V 

vV`[VV]W`UVWbZfaWg]eW`UVWi\]faWZVgeatW\aWdVcrWaigZZW\XW}W\aWdVcrWZgc^VjWn}xWFYW[V 

_gZZW`Ug`W`UVW\eVgZWYbpgibWcVZg`\Y]aU\bj 

TUVWf`\Z\`rWYXW`Ug`W\aW`Ug`W\`WigsVaWaYZd\]^W`UVWYbpgibW_\c_f\`aWif_UtWif_UWVga\Vc 

`Ug]W[Ug`W[VydVWFfa`WvVV]WeY\]^jWmydVWvVV]WaYZd\]^W`UVW_\c_f\`aWvrW`U\]s\]^WgvYf`W`UV 

YbpgibWgaWgWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VjWTUg`yaWX\]VjWxf`W\XWmWgee\`\Y]gZZrWs]Y[ 

`Ug`W}W\aWdVcrWv\^tWmW_g]WaUYc`_f`W\`jWmW_g]WagrtWZYYstW`UVWVXXV_`WYXW`UVWYbpgibW\aW^Y\]^ 

`YWvVW`YWigsVW`UVWbYa\`\dVWg]eW]V^g`\dVW\]bf`aW`UVWagiVjWmXW\`We\e]y`WeYW`Ug`tW`U\]sWYX 
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[Ug`W\`W[YfZeWiVg]j
 

mXW}W\aWgWv\^W]fivVctWg]eW\XW`UVWYf`bf`WdYZ`g^VW\aW}W`\iVaW`UVWe\XXVcV]_VtW\XW`UV 

e\XXVcV]_VW\aWg]r`U\]^WY`UVcW`Ug]WVba\ZY]tW~Yf`WUgaW`YWvVW\]X\]\`rjWmWiVg]W\XW}W\aWdVcr 

v\^tWc\^U`xWmXW}W\aWdVcrWv\^tW`UVWY]ZrW[grW`UVWYf`bf`W_YfZeWvVWaYiVWcVgaY]gvZV 

]fivVcWZ\sVWgW~YZ`W[YfZeWvVW\XW`UVWe\XXVcV]_VWvV`[VV]W~bZfaWg]eW~i\]faW\aWdVcr 

aigZZj 

n}tW[VZZWZV`yaW[YcsWvg_s[gceajW�V`yaWa`gc`W[\`UW`UVWgaafib`\Y]W`Ug`W~bZfaWi\]fa 

~i\]faW\aWdVcrWaigZZjWw]eW`Ug`WZV`aWfaWaYZdVW`UVW_\c_f\`aWdVcrWqf\_sZrjWFYWXYcWVEgibZVt 

`UVWagiVW_\c_f\`W`Ug`W`YYstWbcVd\YfaZrtWgWXV[WZ\]VaW`YW^V`W`UVWg]a[VcW`YtW\XWmWFfa`W`gsV 

gaWgWcfZVW`Ug`W~bZfaWUgaW`YWvVW~i\]fatW\`yaWgWY]VWa`VbjW~bZfaWVqfgZaW~i\]fatWn}tW~\ 

VqfgZaW~YtWbVc\YetWeY]VjWm`yaWgWdVcrWa\ibZVW[grW`YW`U\]sWgvYf`W`UVWg]a[VcW`YWg]WYbp 

gibW_\c_f\`j 

FYW\XW`UVWYbpgibW_g]WvVWcVbcVaV]`VeWvrWgWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VWg]eW\XW} 

\aWdVcrWZgc^VtW`UV]W~bZfaW\aWcYf^UZrW~i\]fajWFUYc`_f`tW\eVgZWYbpgibWgaafib`\Y]jWFYt 

faVW`Ug`WYcW\^]YcVW\`WeVbV]e\]^WY]W[Ug`WrYfcWiYYeW\ajWw]eWX\^fcVWYf`W`UVWdYZ`g^V 

cVZg`\Y]aU\bWXYcW`U\aWaZ\^U`ZrWiYcVW_YibZ\_g`VeW_\c_f\`j 

FYW[Ug`yaW`UVWg]a[VcxWkVaxWCYjWuY[Wig]rWgcVWeY]VxWuY[Wig]rWgcVW]Y`WeY]Vx 

n}tW`gsVWgWi\]f`VjWTU\aW\aWafbbYaVeW`YWvVWVgarjWTU\]sW\eVgZWYbpgibj 

n}tW[Ug`yaW`UVWYf`bf`xW<dVcrvYerWcg\aVWrYfcWUg]etW[Ug`yaW`UVWYf`bf`xWlYcVWUg]eat 

iYcVWUg]eatWiYcVWUg]eajWn}tW`\]rW]fivVcWYXWUg]eatWvf`W`UYaVW[UYWaUY[VeWUg]ea 

gcVWgvYf`WG��>W_YccV_`jWmWeY]y`Ws]Y[WUY[W`YW^cgeVW`Ug`jWFigZZWbgc`\_\bg`\Y]tWG��> 

giY]^W`UYaVW[UYWe\eWbgc`\_\bg`VjWFYWUY[WeYWmW`U\]sWgvYf`W`U\axWoUg`yaWa`VbW:G;x 

wZZWc\^U`tWg__Yce\]^W`YW`UVW`UVYcrWYXWZV_`fcVatW[Ug`W\aWa`VbW:G;x 

ijkNglQgh	 �YYsWg`W`UVWbcVd\YfaWaZ\eVj 

dePfgYYPeh	 �YYsWg`W`UVWbcVd\YfaWaZ\eVtWrVajWoUg`W[gaW`UVWbcVd\YfaWaZ\eVxWn}WTUVWbcVd\YfaWaZ\eV 

UgeW`YWeYW[\`Ux 

ijkNglQgh	 TUVW\eVgZWYbpgibaj 
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dePfgYYPeh meVgZWYbpgibajWoUg`yaW\eVgZWYbpgibaWagrxW~bZfaWVqfgZaW~i\]fajWoUg`WUgbbV]a 

UVcVW\XW~bZfaW\aWVqfgZW`YW~i\]faxWoVZZW[Ug`yaW~bZfax 

ijkNglQgh �j 

dePfgYYPeh FYW[Ug`yaW~i\]fax 

ijkNglQgh �j 

dePfgYYPeh �jWFYW\XW~i\]faW\aW�tW[Ug`WeYWmWeYW]Y[xWTUg`WvgetW`Ug`WUgceWUfUxWoVZZtWmW^Y`Wg 

DECmCT<��m?mx�<FWUVcVW\]W[U\_UW`UcVVWe\XXVcV]`W_fccV]`aW_g]WXZY[jWuY[Wv\^W\aW`UV 

_fccV]`W`Ug`W_g]W_YiVW\]`YW`U\aW]YeVxWoUg`yaW`UVWafiWYXWgZZW`UVW_fccV]`aW`Ug`W_g] 

_YiVW\]`YW`Ug`W]YeVx 

oVZZWY]VW_YfZeW_YiVW\]W`U\aW[grjWn]VW_YfZeW_YiVW\]W`Ug`W[grjWn]VW_YfZeW_YiVW\] 

`Ug`W[grjWuY[Wif_UW_fccV]`WXZY[aW\]W`UVWi\]faWZVgeWYXW`UVWYbpgibx 

ijkNglQgh �j 

ijkNglQgh �j 

dePfgYYPeh CY]VjWCYW_fccV]`W^YVaW\]`YW`UVWi\]fajWCYW_fccV]`WV]`VcaW`UVWYbpgibW`UcYf^UW`UV 

i\]faWZVgejWFYW\`yaW`UVWafiWYXW`UcVVW_fccV]`ajWuY[Wv\^W\aW`U\aW_fccV]`xWuY[Wv\^W\aW`UV 

_fccV]`W`Ug`WXZY[aW\]W`Ug`WZVgexW~GWppW~GWYdVcWGtWc\^U`xWnUiyaW�g[jWFYW`U\aW]YeVW\aW�j 

TUg`W]YeVW\aW~GjWTUVWdYZ`g^VWg_cYaaW`U\aWcVa\a`YcW\aW~GWi\]faW�jWTUVWdYZ`g^VWg_cYaa 

\aW~GjWTUVW_fccV]`W\aW~GWYdVcW�jW�W\aWGj 

FYW`UVW_fccV]`W`Ug`WXZY[aW\]W`U\aWZV^W\aW~GjWuY[Wif_UW_fccV]`WXZY[aW\]W`U\aWZV^xWuY[ 

if_UW_fccV]`WXZY[aW\]W`U\aWZV^x 

ijkNglQgh ~�j 

dePfgYYPeh ~�jWTUVW\eVgW\aW`Ug`W`UVW`Y`gZW_fccV]`W`Ug`WXZY[aW\]`YW`U\aW]YeVW\aW~GWbZfaW~�WbZfaW~�j 

FYZdVWXYcW~�jW~�W\aWi\]faW~GWi\]faW~�jW�\^U`xW?Y`W\`x 

TUVW\eVgW[gaW`Ug`W`U\aW\aWcVgZZrWVgarW`YWaYZdVW\XWrYfWfaVW`UVW\eVgZWYbpgib 
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gbbcYE\ig`\Y]jWkYfW_g]WaVVW`Ug`W`U\aW\aW�jWTUVcVXYcVtW`U\aW\aW�jWFYWrYfWUgdVWgWa\]^ZV 

}h�WVqfg`\Y]jWw]eW`UVWcVafZ`W\aW`Ug`W`U\aW_\c_f\`WZYYsaWZ\sVWg]W\]dVc`\]^WafiiVcjWm` 

_Yibf`VaW`UVWafiWYXW~GWg]eW~�Wg]eW`UV]W`gsVaW`UVW]V^g`\dVWYXW`Ug`Wg]eWbcVaV]`a 

`Ug`Wg`W`UVWYf`bf`j 

oUg`WmyiW`cr\]^W`YWiY`\dg`VW\aW`Ug`W`UVcVyaWgW[UYZVWe\XXVcV]`WZVdVZWYXWcVgaY]\]^W`Ug` 

rYfW_g]WeYW[UV]WrYfWUgdVW`U\aWVZViV]`tW[U\_UW\aWg]WYbpgibjWuVcVW[Ug`W[VydVWeY]V 

\aW[VydVWigeVWaYiV`U\]^W`Ug`WbVcXYciaWgW]fiVc\_gZWYbVcg`\Y]jWm`WbcVaV]`atWg`W`UV 

Yf`bf`tW`UVW]V^g`\dVWafiWYXW`UVW`[YW\]bf`aj 

n}Wg]Y`UVcWbcYvZVijW|V`Vci\]VW�WaYW`Ug`W~�W\aW`[\_VW~GWi\]faW~�j 

FYWUY[WaUYfZeWmW_UYYaVW�xWCY`WdVcrWig]rWUg]eajWTU\aW\aW`UVWbVcXV_`W]g]YWqf\{ 

bcg_`\_VtWc\^U`xWTU\aWZYYsaWZ\sVWgWbVcXV_`W]g]YWqf\{WqfVa`\Y]tWc\^U`xWFi\ZVjWFYW[Ug`ya 

`UVWg]a[VcxWn}W[VycVWeY[]W`YWgvYf`WUgZXW_YccV_`jWTU\aW\aWUgceVcj 

xga\_gZZrWrYfWeYWVEg_`ZrW`UVWagiVW`U\]^tW\`yaWFfa`W`Ug`W\`yaWgWZ\``ZVWgZ^Vvcg\_gZZrWiVaa\Vcj 

FYW]Y`Wafcbc\a\]^ZrtW`UVWX\ca`W\eVgW\aW`YW`U\]sWgvYf`W`UVW\eVgZWYbpgibjWoVyZZW`U\]sWgvYf` 

[Ug`W[gaW`UVWdYZ`g^VWUVcVtW[Ug`W[gaW`UVWdYZ`g^VW`UVcVtWg]eW`UV]W[VyZZWVqfg`VW`UVij 

oUg`yaW`UVWdYZ`g^VWg`W`UVWbZfaWZVgexWoVZZW`Ug`yaWVgarjWTUg`yaWFfa`WgWdYZ`g^VWe\d\eVc 

UVcVjWF\]_VW]YW_fccV]`WXZY[aW\]WUVcVtWmW_g]W_Yibf`VW`UVWdYZ`g^VWcVZg`\dVW`YW`U\a 

^cYf]eWgaW�WYdVcW:GWbZfaW�;jWTUg`yaWaUY[VeWUVcVjWT\iVaW~Gj 

TU\aWY]VyaWgWZ\``ZVWv\`W`c\_s\VcWvV_gfaVWmydVW^Y`W`[YWaYfc_VatW~�Wg]eW~�tWVg_UWbfib\]^ 

_fccV]`W\]`YW`U\aWbZg_VjWTUVW[grWmW`UYf^U`WgvYf`W\`W[gaWa`gc`W[\`UW~�Wg]eW`UV]WgeeW`Y 

\`W`U\aW_YibY]V]`tW[U\_UW_g]WvVW`UYf^U`WYXWgaWgWdYZ`g^VWe\d\eVcWUVcVjWFYWUY[Wv\^W\a 

`UVWdYZ`g^VWg`W~i\]faxWoVZZW\`yaW~�WbZfaWgWdYZ`g^VWe\d\eVcWUVcVtW[U\_UW\aW^\dV]Wvr 

`U\ajWTUg`yaWgWZ\``ZVW`c\_srj 

mXWrYfycVW]Y`W_YiXYc`gvZVW[\`UW`Ug`Wa`VbtWrYfW_YfZeWgZaYWaYZdVWXYcW`Ug`WdYZ`g^VWfa\]^ 

`UVW]YeVWiV`UYejWTUVW]YeVWiV`UYeW[\ZZW^\dVWrYfW`UVWagiVWg]a[VcjWTUVWg]a[VcW\a 

`Ug`W`UVWdYZ`g^VWg`W`UVW~i\]faWbYc`W\aW`[YW`U\ceaWYXW~�Wg]eWY]VW`U\ceWYXW~�jWTUg`WaYc` 

YXWZYYsaWc\^U`WvV_gfaVW`UVWcVa\a`YcaWgcVW\]WgWcg`\YWYXW�GGj 
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w]eW`UV]Wfa\]^W`UVW\eVgZWYbpgibWgaafib`\Y]tW[VWVqfg`VW`UVW`[YtWeYWaYiVWiYcV 

gZ^VvcgtWg]eW[VW^V`WaYiVWcVZg`\Y]aU\bWg]eWX\^fcVWYf`W`Ug`W�W\aW�j 

TUVWbY\]`W\aW`Ug`W`U\aW\aWgWcVZg`\dVZrW_YibZ\_g`VeW_\c_f\`jWkYfW_YfZeWUgdVWeY]VW\`W\XWm 

UgeWgasVeWrYfW`YWeYW\`W[\`UW`UVWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VWiYeVZjWxf`W`UV 

gZ^VvcgW\aWgZcVgerWUgceWUVcVW[\`UW`UVW\eVgZWYbpgibWgaafib`\Y]tWg]eW[\`UW`UVWdYZ`g^V 

_Y]`cYZZVeWdYZ`g^VWaYfc_VW\`yaWVdV]WUgceVcjWFYW`UVW\eVgW\aW`Ug`W`UVW\eVgZWYbpgib 

gaafib`\Y]tW`UVW\eVgW`Ug`W~bZfaW\aWVqfgZW`YW~i\]fatWigsVaW`UVW[YcsWYXW_gZ_fZg`\]^ 

`UVaVWcVabY]aVaWa\^]\X\_g]`ZrWVga\VcjW<dVcrvYeryaW[\`UW`UVWvY``YiWZ\]Vx 

oVWa`gc`VeW[\`UW`UVW\eVgW`Ug`W[UV]WrYfWgeeWg]WVZViV]`W`YWgW_\c_f\`tW\]W^V]VcgZt 

gee\]^Wg]WVZViV]`W_Ug]^VaWdYZ`g^VaWg]eW_fccV]`aW`UcYf^UYf`W`UVW_\c_f\`jWoV 

[g]`VeWgW[grW`YWigsVW`UVWeVa\^]WiYcVWiYefZgctWgW[grWYXWgee\]^WgW_YibY]V]` 

[\`UYf`W_Ug]^\]^WVdVcr`U\]^WVZaVjWoVW`UYf^U`WgvYf`W`U\aWYbpgibW`U\]^jWTUVWiYeVZ 

XYcW`UVWYbpgibW[gaWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VjWoVW\]XVccVeW`U\aW\eVgZWYbpgib 

iYeVZj 

TUVW\eVgZWYbpgibWiYeVZW[gaW^cVg`WXYcW_gZ_fZg`\]^W`UVWcVabY]aVjWm`WUgaW`U\aWY]V 

bcYvZVijWm`WaVViaW`YWagrW`UVaVW_\c_f\`aWgcVW\eV]`\_gZjWmXWmWZ\`VcgZZrWvVZ\VdVW`UVW\eVgZWYbp 

gibWgaafib`\Y]W`Ug`WgZZW`UVWYbpgibWeYVaW\aWig^\_gZZrWigsVW`UVWbZfaWg]eWi\]fa 

`Vci\]gZaW`UVWagiVtWmW[YfZeW_Y]_ZfeVW`Ug`W`U\aW_\c_f\`W[UVcVW`UVW\]bf`W_YiVaW\]W`UV 

bZfaWg]eW`UVWYf`bf`W[cgbaWgcYf]eW`YW`UVWi\]faW^V]Vcg`VaWbcV_\aVZrW`UVWagiVW\]bf`p 

Yf`bf`WcVZg`\Y]aU\bWgaW`U\aWY]VtW[UVcVW`UVW\]bf`W_YiVaW\]W`UVWi\]faWg]eW`UVWYf`bf` 

[cgbaWgcYf]eW`UVWbZfaj 

TUVW\eVgZWYbpgibWgaafib`\Y]Wa\ibZrWagraWXYcWvY`UWYXW`UYaVtW~\WVqfgZaW~YjWFYWm 

[YfZeWgaafiVWXcYiW`UVW\eVgZWYbpgibWiYeVZWmW^V`W`UVWcVafZ`W`Ug`W`UVaVW`[YW_\c_f\`a 

[YcsWVEg_`ZrW`UVWagiVW[grjWFYiVUY[W`Ug`WaYf]eaW[cY]^jWmydVW^Y`W`U\aWbgc`tWg]eWm 

_g]W[\cVW\`WfbW`UVWc\^U`W[grWg]eW\`W[YcsajWncWmW_g]WXZ\bW`UVW`[YW[\cVatWg]eW\`Wa`\ZZW[Ycsaj 

hY]aVcdg`\Y]WYXWvge]VaaWeYVa]y`WZV`W`Ug`WUgbbV]tWc\^U`xWmXWrYfWeYWaYiV`U\]^WvgetW\` 

aUYfZeWvcVgsj 

TUVW\eVgZWYbpgibWgaafib`\Y]WaVViaW`YWZVgeW`YWgWvY^faWcVafZ`jWm`WaVViaW`YWagr 

`UVaVW`[YWgcVW`UVWagiVjWFYW[Ug`WmyeWZ\sVW`YWeYW\aW`U\]sWgvYf`W`Ug`WXYcWgWiYiV]`jWoV 
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[g]`W`YWvVW_YiXYc`gvZVW[\`UW`UVWgaafib`\Y]W`Ug`W[VWigsVjWTUVW\eVgZWYbpgib 

gaafib`\Y]WigsVaWg]gZra\aWcVgZZrWVgartWvf`W[VyeWZ\sVW`YWf]eVca`g]eWVEg_`ZrW[Ug` 

[VycVWgaafi\]^j 

TU\aWFfa`WeYVa]y`WaYf]eWc\^U`jWn}tWaYWZV`yaWvg_sWfbjW�V`yaW]Y`WeYW`UVW\eVgZWYbpgib 

gaafib`\Y]jW�V`yaWm]a`VgeWagrW`Ug`W[VWfaVW`UVWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_V 

iYeVZjWFYW[Ug`WmydVWeY]VWUVcVW\aWafva`\`f`VW\]`YW`UVWZVX`W_\c_f\`jWFYW`U\aW_\c_f\`W\a 

aUY[]WUVcVWg]eW`UVWY`UVcWYdVcWUVcVjWwZZWmydVWeY]VW\aW_Y]]V_`VeW`UVW\]bf`WV\`UVcW`Y 

`UVWbZfaWYcW`YW`UVWi\]faWbYc`Wg]eW[cgbbVeW`UVWY`UVcWY]VWgcYf]ej 

xf`W]Y[WmyiWg]gZr{\]^W\`Wfa\]^W`UVWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VWiYeVZjWw]eWmydV 

eY]VW`UVW`Ve\YfaWgZ^VvcgjWw]eWmWeY]y`W`U\]sW`UVcVyaWg]rWi\a`gsVaW\]W`UVW`Ve\Yfa 

gZ^VvcgjWm]WY]VW_gaVWmW^V`W}WYdVcW:GWbZfaW};tW[U\_UWXYcWZgc^VW}W\aWgvYf`WGjWm]W`UV 

Y`UVcW_gaVWmW^V`Wi\]faW}WYdVcW:GWi\]faW};tW[U\_UWXYcW}WZgc^VW\aWgvYf`WGj 

TUVW\eVgZWYbpgibWgaafib`\Y]WagraW`Ug`W\`WeYVa]y`Wig``VcjWTUVWdYZ`g^VW_Y]`cYZZVe 

dYZ`g^VWaYfc_VWiYeVZWagraW\`WeYVa]y`Wig``VcjWw]eW�cVVig]W`U\]saW`U\aWeYVa]y`WigsV 

g]rWaV]aVjWFYW[Ug`yaW^Y\]^WY]WUVcVxWoUg`yaW^Y\]^WY]W\aW`Ug`W[VydVWg_`fgZZrWigeV 

g]WV]YciYfaWZVgbW\]W`U\]s\]^WgvYf`W`UVWYbpgibWVdV]WgaWgWdYZ`g^VW_Y]`cYZZVeWdYZ`g^V 

aYfc_VjWTUVW`[YWiYeVZaW`Ug`W[VW`gZsVeWgvYf`tW`UVWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_V 

g]eW`UVW\eVgZWYbpgibWiYeVZtWgcVW^cVg`WXYcW_gZ_fZg`\]^Wg]a[VcajWTUVrWgcVW]Y`WaY 

^YYeWg`WbcYd\e\]^WgWiV_Ug]\aiWXYcWUY[W`UVWYbpgibW\aWg_`fgZZrW[Ycs\]^j 

TU\]sWgvYf`WFfa`W`UVW\eVgZWYbpgibWgaafib`\Y]jWm`yaW^cVg`W`YW`U\]stWn}tW`UVWYbpgibW\a 

^Y\]^W`YWeYW[Ug`VdVcWig^\_W\aW]V_VaagcrW`YWigsVW`UVaVW`[YWZVgeaW`UVWagiVjWoVZZ 

UY[WeYVaW\`WeYW`Ug`xWTUVW`U\]^WgvYf`W`UVW\eVgZWYbpgibWgaafib`\Y]W\aW`Ug`W\`WeYVa]y` 

`VZZWrYfW`UVWiV_Ug]\aiWvrW[U\_UW`Ug`WUgbbV]ajWoUg`WeYVaW`UVWYbpgibWg_`fgZZrWeYW\] 

YceVcW`YW^V`W~bZfaWVqfgZW`YW~i\]faxWoUg`yaWg_`fgZZrW^Y\]^WY]W\]a\eVW`UVWYbpgibx 

TUVW\eVgZWYbpgibWgaafib`\Y]W\aWdVcrW^YYeWXYcWg]gZra\aWg]eW]Y`WdVcrW^YYeW[\`U 

iV_Ug]\aijWoUg`yaW`UVWiV_Ug]\aixWoUg`yaW`UVWYbpgibWg_`fgZZrWeY\]^xWoUg`W\`ya 

cVgZZrWeY\]^W\aWiYd\]^W_Ugc^VWgcYf]ejWBj��WppW_Ugc^VjWFYW\XWrYfycVW^Y\]^W`YWUgdVWg 

_Ug]^VW\]WdYZ`g^VtW`UVcVWUgaW`YWvVWiY`\Y]WYXW_Ugc^VjWw]eW`Ug`yaW[Ug`yaWi\aa\]^WXcYi 

`UVWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWiYeVZWg]eWXcYiW`UVW\eVgZWYbpgibWiYeVZj 
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uY[WeYWrYfW`U\]sWgvYf`WiYd\]^W_Ugc^VWgcYf]exWoVZZW\`yaW`UVWagiVWgaWiYd\]^W[g`Vc 

gcYf]ejWFYiVUY[tWmW`U\]sW\`yaWgZZW`UYaVWrVgcaWYXWbZgr\]^W[\`UW[g`VcW[UV]WmW[gaWgWZ\``ZV 

s\etWmWX\]eWirW\]`f\`\Y]WgvYf`W[g`VcW\aWvV``VcW`Ug]WirW\]`f\`\Y]WgvYf`W_Ugc^VjWFYWZV`WiV 

a`gc`WvrW`U\]s\]^WgvYf`W`UVW\]`f\`\Y]WXYcW[g`Vcj 

TUVW[grWgW[g`VcW`g]sW[YcsaW\aW\XW`UVWXZY[W\]W\aWe\XXVcV]`WXcYiW`UVWXZY[WYf`tW`UVWUV\^U` 

_Ug]^VajWTUg`yaW_Y]`\]f\`rjWFYW\XW`UVW[g`VcW\aW_Y]aVcdVetW\XW`UVcVyaW]Y`Wa\^]\X\_g]` 

VdgbYcg`\Y]WYdVcW`UVWefcg`\Y]WYXW`U\aWVEbVc\iV]`tWYcW\XWiYZV_fZVaWYXW[g`VcWeYW]Y` 

abY]`g]VYfaZrWe\agbbVgcWYcWgbbVgctWf]eVcWV\`UVcWYXW`UYaVW`[YWgaafib`\Y]atW`UV] 

`UVW_Ug]^VW\]W`UVWUV\^U`W\aWbcYbYc`\Y]gZW`YW`UVWe\XXVcV]_VWvV`[VV]W`UVWcg`VWg`W[U\_U 

\`yaW_Yi\]^W\]Wg]eW`UVWcg`VWg`W[U\_UW\`yaW_Yi\]^WYf`jWmXW`UVWcg`VWg`W[U\_UW\`yaW^Y\]^WYf` 

\aWVqfgZW`YW`UVWcg`VWg`W[U\_UW\`yaW^Y\]^W\]tW`UVcVyaW]YW_Ug]^VW\]WUV\^U`jWmXW\`yaW_Yi\]^W\] 

Xga`VctW\`yaW^Y\]^WfbjWmXW\`yaW_Yi\]^W\]WaZY[VctW\`yaW^Y\]^WeY[]jWwZZWVgartWc\^U`x 

hUgc^VW[YcsaW`UVWagiVW[grjWTUVW`U\]^W`Ug`Wg__fifZg`VaW_Ugc^VW\]Wg]WVZV_`cY]\_ 

_\c_f\`W\aWgW_gbg_\`YcjWw]eW`UVcVyaWgWe\cV_`Wg]gZY^rWvV`[VV]W`U\]s\]^WgvYf`W`UVW[gr 

`UVWXZfEWYXW[g`VcW^V]Vcg`VaWUV\^U`Wg]eW`UVW[grWXZfEWYXW_Ugc^VW^V]Vcg`VaWdYZ`ajWFYW[V 

_g]W`U\]sWgvYf`W`UVWXZfEWYXW_Ugc^VtW`Ug`yaW_fccV]`jWmXW`UVcVyaWgW]V`WXZfEtW\XW`UVcVyaWg 

v\^^VcW_fccV]`W\]`YWgW_gbg_\`YcW`UV]W`UVcVW\aWYf`tW`UVWdYZ`g^VWY]W`Ug`W_gbg_\`YcW^YVa 

fbjWmXW`UVcVyaWgWaigZZVcW_fccV]`W\]W`Ug]W^YVaWYf`tW`UVWdYZ`g^VWY]W`UVW_gbg_\`YcW^YVa 

eY[]WFfa`WZ\sVW`UVWUV\^U`W\]WgW`g]sWYXW[g`Vcj 

oVW_g]WigsVWgWif_UWiYcVWcVgZ\a`\_WiYeVZWXYcW`UVW[grWg]WYbpgibW[YcsaWvr 

VEbZ\_\`ZrWigs\]^WgWcVbcVaV]`g`\Y]WXYcWUY[W`UVW_Ugc^VWXZY[ajWw]eW`Ug`yaWaUY[]WUVcVj 

myiW^Y\]^W`YW`gsVW`UVWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VWiYeVZWvf`WVEbZ\_\`ZrWigsVWg 

cVbcVaV]`g`\Y]WXYcW`UVWYf`bf`W_Ugc^\]^WfbjWoUg`yaW`UVWYbpgibWeYxWTUVWYbpgib 

aV]aVaW`UVWdYZ`g^VWg`W`UVW\]bf`Wg]eW`UVWYf`bf`Wg]eWeYVaWaYiV`U\]^W`YW_Ug]^VW`UV 

dYZ`g^VWg`W`UVWYf`bf`j 

TUVW`U\]^W\`WeYVaW\aW\XW`UVWbYa\`\dVWdYZ`g^VW\aW^cVg`VcW`Ug]W`UVW]V^g`\dVWdYZ`g^VtW\` 

bfibaW_Ugc^VW\]`YW`UVWYf`bf`W]YeVjWmXW`UVWYbbYa\`VWY__fcatW\`Waf_saW_Ugc^VWYf`jWCY[ 

\`yaW\ibYc`g]`tW`U\aW\aW]Y`Wg]Wg__fcg`VWeVb\_`\Y]WYXW[Ug`yaW\]a\eVWg]WYbpgibjWTU\aW\a 

`UVWiYeVZWXYcWg]WYbpgibjWmWeY]y`W[g]`W`YWZVgeWg]rWYXWrYfW`YW`U\]sW`Ug`W`U\aW\aWZ\`VcgZZr 

2: 



[Ug`yaW\]Wg]WYbpgibjWTU\aW\aW]Y`WZ\`VcgZZrW[Ug`yaW\]Wg]WYbpgibj 

uVcVW\aWif_UWiYcVWZ\`VcgZZrW[Ug`yaW\]Wg]WYbpgibjWTU\aW\aW`UVWa_UVig`\_We\g^cgiWYXWg 

H�=W[U\_UW\aWgWo\eZgcW_\c_f\`jWm`yaWgW_YibZ\_g`VeW`cg]a\a`YcW_\c_f\`jWm`yaW\]^V]\YfajWTU\a 

\aWUY[WrYfWvf\ZeWgW_\c_f\`W`Ug`WUgaW`UVWcVigcsgvZVWbcYbVc`rWYXW`UVW\eVgZWYbpgib 

_\c_f\`jWm`yaW]Y`WbVcXV_`ZrWYvd\YfaWXcYiWUVcVj 

w]eWVdV]WUVcVW`U\aWeYVa]y`W^\dVWo\eZgcWV]Yf^UW_cVe\`jWuVcVyaW[Ug`WUVWcVgZZrWe\ejWuV 

eVa\^]VeWigasaW`YWaU\VZeWaVi\_Y]ef_`YcWig`Vc\gZaWaYW`Ug`WrYfW_YfZeW`fc]W`UViW\]`Y 

`cg]a\a`YcaWaYW`Ug`W\`W[YfZeW`fc]W\]`YWg]WYbpgibjWoVycVW]Y`W^Y\]^W`YW[YccrWgvYf`W`U\aj 

TU\aW\aW`[YWZVdVZaWYXWgva`cg_`\Y]WiYcVW_YibZVEW`Ug]W[VycVW^Y\]^W`YW[YccrWgvYf`j 

oVycVWFfa`W^Y\]^W`YWagrtWmWeY]y`Ws]Y[W[Ug`yaW\]W`UVcVtWvf`W`U\aW\aW`UVW[grW\`WvVUgdVaj 

TU\aW\aW\]`V]eVeW`YWvVWgWvVUgd\YcgZWiYeVZWXYcWUY[Wg]WYbpgibW[Ycsaj 

w]eW\]WXg_`tW`Ug`yaWg]W\ibYc`g]`W\eVgW`Ug`W[VWfaVW_\c_f\`appWmWfaVW_\c_f\`aWY]WgWeg\Zr 

vga\aW]Y`WvV_gfaVWmWeVa\^]WaVi\_Y]ef_`YcWeVd\_VaWvf`WvV_gfaVWmW[YcsWY]Wv\YZY^\_gZ 

\aafVajWmWg_`fgZZrWa`ferWUVgc\]^jWw]eW[VWigsVW_\c_f\`WiYeVZaWXYcW`UVW[grWv\YZY^\_gZ 

bgc`aW[YcsjWw]eW`Ug`WUVZbaWfaW`YWf]eVca`g]eW`UVW[grW`UVWv\YZY^\_gZWbgc`W[Ycsaj 

�YcWVEgibZVtWUVcVW\aWgWiYeVZW`gsV]WXcYiW@j��GtW[UVcVW[VW`crW`YWf]eVca`g]eWUY[Wg 

]VcdVWbcYbg^g`VaWg]Wg_`\Y]WbY`V]`\gZWvrWigs\]^WgW_\c_f\`WiYeVZjWTUg`yaW`UVWagiV 

`U\]^W[VycVWeY\]^WUVcVjWoVycVWigs\]^WgW_\c_f\`WiYeVZWXYcWUY[W`UVWYbpgibW[YcsajW\`ya 

]Y`W\]`V]eVeW`YWvVWZ\`VcgZZrW[Ug`yaW\]a\eVW`UVWYbpgibjWm`yaW\]`V]eVeW`YWvVWgWiYeVZW`Ug` 

ZV`yaWfaW`U\]sWgvYf`W`UVWvVUgd\YcWYXW`UVWYbpgibjWTU\aWZV`aWfaWf]eVca`g]eW]Y[W[UrW\`ya 

e\XXVcV]`W[UV]WrYfWXZ\bW`UVW[\cVaj 

�V`yaWa`gc`W[\`UW`UVWYc\^\]gZW_Y]X\^fcg`\Y]W[UVcVWmWbf`W`UVWdYZ`g^VW\]W`UVWbZfaWZVgetWg]e 

mW[cgbW`UVWYf`bf`Wvg_sWgcYf]eW`YW`UVWi\]faWZVgejWoUg`yaW^Y\]^W`YWUgbbV]xWoUg`ya 

`UVWYbpgibWg_`fgZZrWeYxWmig^\]VW`Ug`W`U\]^aWUgeWvVV]Wa`gvZVjWTU\aW[gaW�jWTUV 

Yf`bf`W[gaW�jW<dVcrvYerW[gaWUgbbrj 

w]eW]Y[WgZZWYXWgWafeeV]W`UVW\]bf`WdYZ`g^VaWa`VbaWfbjWoUg`WUgbbV]axWTUVW\]bf` 

dYZ`g^VWa`VbaWfbjWTUVWdYZ`g^VWaYfc_VWafeeV]ZrW^V]Vcg`VaWgWUf^VWbYa\`\dVWdYZ`g^Vj 

w]eW`Ug`Wa`gc`aW`YWbf`W_fccV]`W\]`YW`UVW_gbg_\`YcW`Ug`WcVbcVaV]`aW`UVWdYZ`g^VWg`W`UV 
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Yf`bf`WYXW`UVWYbpgibjWFYWgaWgWcVafZ`WYXW`U\aWdYZ`g^VWvV\]^WU\^UVcW`Ug]W[UVcVW\`W[gat 

_fccV]`W\aWvV\]^WefibVeWvrW`UVWYbpgibW\]`YW`U\aW_gbg_\`YctWg]eW`UVWYf`bf`WdYZ`g^V 

a`gc`aW`YW\]_cVgaVjWTUg`yaWaUY[]W\`WcVej 

waW`UVW_gbg_\`YcWdYZ`g^VW^V`aWv\^^VctWgaW`UVWYf`bf`WdYZ`g^VW\]_cVgaVatW`UVWe\XXVcV]_V 

vV`[VV]W~bZfaWg]eW~i\]faW^V`aWaigZZVctWg]eW`UVWcg`VWg`W[U\_UW_Ugc^VW\aWXZY[\]^W\]`Y 

`UVW_gbg_\`YcWaZY[ajWw]eW\]WXg_`tWgaW`UVWdYZ`g^VWg`W`UVWYf`bf`W^V`aWdVcrW_ZYaVW`YW`UV 

dYZ`g^VWg`W`UVW\]bf`tW`UVWcg`VWYXW_fccV]`W\]`YW`UVW_gbg_\`YcW^YVaW`YW�jWw]eW`UVWYf`bf` 

dYZ`g^VWa`gv\Z\{VaWg`W`UVW\]bf`WdYZ`g^Vj 

TUVWagiVW`U\]^WUgbbV]aW\]WcVdVcaVW\XWmW[VcVW`YW_Ug]^VW\]bf`WdYZ`g^VWg]eWigsVW\`W^Y 

]V^g`\dVjWmXW`UVW\]bf`WdYZ`g^VW[V]`W]V^g`\dVtW`UV]W}W`\iVaW~bZfaWi\]faW~i\]faW[YfZe 

vVWgWv\^W]V^g`\dVW]fivVcWg]eW\`W[YfZeWaf_sW_fccV]`WYf`jWTUVWdYZ`g^VW_Y]`cYZZVe 

dYZ`g^VWaYfc_VW[YfZeWaf_sW_fccV]`WYf`WYXW`UVW_gbg_\`YcWg]eWigsVW`UVWdYZ`g^VWXgZZj 

TUVWdYZ`g^VW[YfZeWXgZZjWTUVWgvaYZf`VWe\XXVcV]_VWvV`[VV]W`UVWbZfaWg]eWi\]faWbYc` 

[YfZeW^V`WaigZZVcjWTUVW_fccV]`WXZY[\]^W[YfZeWvV_YiVWZVaajWw]eW\`W[YfZeWg^g\] 

a`gv\Z\{VW[UV]W`UVWYf`bf`W\aWVqfgZW`YW`UVW\]bf`j 

hY]`cga`W`Ug`W`YW[Ug`W[YfZeWUgbbV]W\XWmWbf`W`UVW\]bf`W\]`YW`UVWi\]faWbYc`jWmXWmWbf`W`UV 

\]bf`W\]`YW`UVWi\]faWbYc`tWg]eW`UVW\]bf`W^YVaW`UcYf^UWgWa`VbtW`UV]W`UVW\]bf`W^Y\]^ 

bYa\`\dVWigsVaW`UVWdYZ`g^VW_Y]`cYZZVeWdYZ`g^VWaYfc_VW^V]Vcg`VWgWv\^W]V^g`\dV 

dYZ`g^VjWm`Waf_saW_fccV]`WYf`jWFYW`UVW\]bf`W[V]`WbYa\`\dVjWw]eW`UVWYf`bf`W^YVa 

]V^g`\dVjWm`W^YVaW`UVW[cY]^W[grjWTUg`yaWvgej 

FYWUVcVtW\XWmWbf`W`UVW\]bf`W\]`YW`UVWi\]faWZVgetWgWbYa\`\dVW`cg]a\`\Y]WYXW`UVW\]bf`WZVgea 

`YW`UVWYf`bf`W^Y\]^W`UVW[cY]^W[grjWw]eWgaW\`W^YVaW`UVW[cY]^W[grtW`UVWec\dVW`YWigsV 

\`W^YW`UVW[cY]^W[grW^V`aWv\^^VcjWm`yaWgWcf]g[grWara`VijWm`yaWbYa\`\dVWXVVevg_sj 

FYW`UVW\eVgW\aW`Ug`WvrWafbbYc`\]^W`UVW\]bf`W\]`YW`UVW]V^g`\dVWZVgeW\]a`VgeWYXW\]`YW`UV 

bYa\`\dVWZVgetWZVgeaW`YWgWbYa\`\dVWXVVevg_sWa\`fg`\Y]W\]W[U\_UWgWaigZZW_Ug]^VWg`W`UV 

\]bf`WigsVaW`UVWYf`bf`W^YW`UVW[cY]^W[grtW_Y]d\]_VaW`UVWYbpgibW`Ug`W`U\]^aWgcV 

^V``\]^W[YcaVtWaYW\`WigsVaWVdV]WiYcVW_fccV]`tW[U\_UWigsVaW\`W^YWVdV]WiYcVW`UV 

[cY]^W[grjWw]eW`UVWagiVW`U\]^WUgbbV]aW[\`UW`UVWXZ\bWa\`fg`\Y]j 
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TUVW\eVgW`UV]W\aW`Ug`WvrW`U\]s\]^WgvYf`W`UVWXZY[WYXW_fccV]`ppWoUg`yaW`UVWYbpgib 

g_`fgZZrWeY\]^xWTUVWYbpgibW\aWg_`fgZZrWaV]a\]^W`UVWe\XXVcV]_VWvV`[VV]W`UVWdYZ`g^V 

g`W`UVWbYa\`\dVWbYc`Wg]eW`UVWi\]faWbYc`tWg]eW\`yaWaYfc_\]^W_fccV]`W`Ug`W_Ug]^VaW`UV 

Yf`bf`WdYZ`g^VW`YW^YWfbWYcWeY[]jWkYfW]VVeW`YW[\cVW`UVWYbpgibWaYW`Ug`WfZ`\ig`VZrW`UV 

Yf`bf`WVqfgZaW`UVW\]bf`jWn`UVc[\aVW`UVW\eVgZWYbpgibW_Y]e\`\Y]W`Ug`W~bZfaWVqfgZa 

~i\]faW[\ZZWVdVcWvVWg``g\]VejWFYW`UVWZVX`WY]VW\aW[Ug`W[VW[YfZeWcVXVcW`YWgaWgWa`gvZV 

XVVevg_sWa\`fg`\Y]j 

kYfW_g]W`U\]sWgvYf`W`Ug`WgaWg]gZY^YfaW`YW`U\]s\]^WgvYf`WgWvgZZW\]WgWdgZZVrjWFYW[V 

UgdVWgWdgZZVrtWg]eW[VWUgdVWgWvgZZjWTUVWvgZZyaW^Y\]^W`YWcYZZWeY[]WUVcVWVdV]`fgZZrjWm`ya 

a`gvZVjWxYbW\`WgWZ\``ZVWv\`W`YW`UVWc\^U`tW\`yZZWcYZZWvg_sW\]`YW`UVWdgZZVrjWxYbW\`WgWZ\``ZVW`YW`UV 

ZVX`tW\`yZZWcYZZWvg_sW\]`YW`UVWdgZZVrjWTUg`yaWgaWYbbYaVeW`YtW[UV]W[VydVW[\cVeWfbW`UV 

[cY]^W[grtW\`yaWZ\sVW[VWUgdVWg]Wf]a`gvZVWVqf\Z\vc\fijWm`yaWgaW`UYf^UW[VycVW`cr\]^W`Y 

bf`W`UVWvgZZW`UVcVjWxYbW\`WgWZ\``ZVW`YWc\^U`tW\`Wcf]aWg[grW`YW`UVWc\^U`jWxYbW\`WgWZ\``ZVW`YW`UV 

ZVX`tW\`Wcf]aWg[grW`YW`UVWZVX`jWTUg`yaWf]a`gvZVj 

TUVcVW\aWgWiV`ga`gv\Z\`rWbZg]VjWmXWrYfWg_`fgZZrWvgZg]_VeW\`WVEg_`ZrtWVEg_`ZrtWVEg_`ZrWg` 

`UVWc\^U`WbZg_VtW\`W[YfZeWa`grW`UVcVjWTUg`yaW[Ug`W`UVWaYZf`\Y]W\aW`VZZ\]^WrYfjWTUg`W[ga 

`UVWi\]faW}WYdVcW:GWi\]faW};jWTUVWXg_`W`Ug`W`UVWVqfg`\Y]aWUgeWgWaYZf`\Y]W\aW_YccV_`t 

\`yaWFfa`Wg]Wf]a`gvZVWaYZf`\Y]jWTUVW`\]\Va`WZ\``ZVWe\a`fcvg]_VW[\ZZWigsVW\`W^YWg[crj 

TUVW\eVgW`UV]W\aW`Ug`W`UVW\eVgZWYbpgibWgaafib`\Y]W\aWX\]VjWm`yaWgW^YYeW`U\]^W`YWfaVjWm` 

eYVa]y`W`VZZWrYfWgvYf`W`UVWiV_Ug]\aijWmXWrYfW`U\]sWgWZ\``ZVWv\`WiYcVWgvYf`W`UVW[grW`UV 

bUra\_aW[YcsatWrYfWUgdVW`YW[\cVW`UVW_\c_f\`WfbWaYW`Ug`W\`WUgaW]V^g`\dVWXVVevg_sW\] 

YceVcW`YW^V`WgWa`gvZVWVqf\Z\vc\fijWFYW\XWrYfWf]eVca`g]eW`Ug`tWg]eWrYfWFfa`WigsVWafcV 

`Ug`WrYfydVWUYYsVeW\`WfbWaYW`Ug`W\`WUgaW]V^g`\dVWXVVevg_stW`UV]WrYfW_g]WfaVW`UVW\eVgZ 

YbpgibWgaafib`\Y]jW<dVcr`U\]^yaWFfa`WX\]Vj 

w]eW\]W`UVW\]`VcVa`WYXW`\iVtWmyiW^Y\]^W`YWFfa`Was\bWYdVcW`U\aWvV_gfaVW[VydVWgZcVger 

`gZsVeWgvYf`WgZZWYXW`U\ajWm`yaWFfa`Wg]Y`UVcWVEgibZVj 

TUVWZga`W`U\]^WmW[g]`W`YWiV]`\Y]W\aWFfa`W`Ug`W\]WYceVcW`YW[YcsW`U\aWig^\_tW`UVWYbpgib 

UgaW`YW^V`WbY[VcWXcYiWaYiV[UVcVjWw]eWaYW`Ug`WiVg]aW`Ug`W\`yaW]Y`WgW`UcVVp`Vci\]gZ 

eVd\_VjWm`yaW]Y`W`UVWs\]eWYXWeVd\_VWmydVWvVV]Wecg[\]^WaYWXgcW`Ug`WUgaW^Y`WbY[VcWb\]a 
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`YYjWTUVW[grW`UVWYbpgibW[YcsaW\aW\`W`gsVaWbY[VcWXcYiW`UYaVWbY[VcWb\]aW`YWvVWgvZV 

`YWXYc_VW`UVWYf`bf`W`YWgWdYZ`g^VW`Ug`yZZWigsVW`UVW\]bf`W`UVW~bZfaWVqfgZW`YW~i\]faj 

TUg`yaW`UVWiV_Ug]\aiWvrW[U\_UW\`W[Ycsaj 

w]eW`Ug`yZZWUgdVW\ibYc`g]`W_Y]aVqfV]_VaW[UV]W[VWvf\ZeW`UVWcYvY`WUVgetWvV_gfaV 

[Ug`W\`WiVg]aW\aW`Ug`W[VycVW]Y`W^Y\]^W`YWvVWgvZVW`YW^V]Vcg`VWgcv\`cgcrWdYZ`g^VaWg`W`UV 

Yf`bf`WYXWg]WYbpgibjWoVycVW^Y\]^W`YWvVWZ\i\`VeW`YW^V]Vcg`\]^WdYZ`g^VaW`Ug`WgcV 

vV`[VV]W`UVWbY[VcWcg\ZajWFYW\XW[VW[VcVW`YWafbbZrWbZfaWg]eWi\]faWG�W~YZ`aW`YW`UV 

bY[VcWb\]atW[VW[YfZeW]Y`WvVWVEbV_`\]^W`YWvVWgvZVW`YW^V]Vcg`VW��W~YZ`aWg`W`UVWYf`bf`j 

FYW`Ug`yaWg]W\ibYc`g]`W\ibZ\_g`\Y]W[UV]W[VWeYW`UVWeVa\^]WZgvj 

m]WafiigcrtW[Ug`W[VydVWeY]VW\aW[VydVWaUY[VeWUY[W_\c_f\`aW_g]WvVWgWbg\]W`YWigsV 

iYefZgctWvV_gfaVW\]Wbc\]_\bZVtWgee\]^WY]VW_YibY]V]`W_Ug]^VaWdYZ`g^VaWg]e 

_fccV]`aWVdVcr[UVcVjWxf`W`UVcVyaWgW[grWfa\]^WYbpgibaW`YWUgdVW`U\aWvfXXVc\]^W\eVg 

`Ug`WZV`aWfaWZY^\_gZZrWaVbgcg`VWbgc`aWYXW_\c_f\`aWaYW`UVWY]VW_g]W_Y]`cYZW`UVWY`UVcjWugdV 

gW^YYeWegrj 

24 



MIT OpenCourseWare 
http://ocw.mit.edu 

6.01SC Introduction to Electrical Engineering and Computer Science 
Spring 2011 

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms. 

http://ocw.mit.edu
http://ocw.mit.edu/terms

