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I k̂g]�ghajYfftb�[�B	&�hg̀[gdx̂k�gZfYil_aku�daoY�migfkYdufg\g�[a]Y�[�]aYhỲgf̂�
fYcdgfg[�daoY�gk�ôfkiYdufgb�gja�jaeêkiaa�[�hî]̂dYn�gk�;
��]g��
��\iY]ljg[�fY�
hgdlkgfg[ge� àgZiY_̂faa��iîaelr̂jk[ge� êkg]Y�hg�jiY[f̂faw�j� êkg]ge�
Aagdt�;C_gfjY�B
&�x[dx̂kjx�êfuqYx�pl[jk[ak̂dufgjku�c�àêf̂faxe�gj[̂r̂fax��
f̂]gjkYkcge�;ZgduqYx�[tpajdak̂dufYx�jdg_fgjku��iia�gZiYZgkĉ�o[̂kftn�àgZiY_̂fab�
lêfuqaku�[tpajdak̂duflw�jdg_fgjku�hia�jgniYf̂faa�hîaelr̂jk[�êkg]Y�eg_fg�hlk̂e�
ajhgdùg[Yfax�o[̂kY�cg_a�[�cYp̂jk[̂�hiàfYcY�]dx�gZfYil_̂fax�
N̂\êfkYoax�àgZiY_̂fab�fY�hacĵda�8cg_aV�a�8f̂�cg_aV�hgk̂foaYdufg�]Ŷk�

[g̀eg_fgjku�ljcgiaku�higôjj�gZfYil_̂fax��kYc�cYc�hg̀[gdx̂k�Ztjkig�gkZigjaku�gZdYjka��[�
cgkgitn�cgdap̂jk[g�hacĵd̂b�8cg_aV�êfuq̂�hgig\Y��a�]Yduf̂bq̂ �̂gZfYil_̂fâ�hig[g]aku�
[�gZdYjkxn��[�cgkgitn�cgdap̂jk[g�hacĵd̂b�8cg_aV�Zgduq̂�hgig\Y�
Ag�efg\an�êkg]Yn�gZfYil_̂fax�hacĵd̂b�cg_a�B�&��ajjd̂]g[Yk̂da�htkYwkjx�gp̂fu�kgpfg�

hgjkigaku�eg]̂du�o[̂kY�cg_a�]dx�]gjka_̂fax�[tjgcg\g�lig[fx�[̂igxkfgjka�gZfYil_̂fax�
hacĵd̂b�cg_a�hia�fàcge�lig[f̂�gqaZgpfg\g�gZfYil_̂fax��gg�hia�iỲdapftn�ljdg[axn�
gj[̂r̂fax�̀fYp̂fax�hacĵd̂b�eg\lk�[tng]aku�̀Y�]aYhỲgft��hî]ljegkîfft̂�eg]̂duw��pkg�
hia[g]ak�c�lêfuq̂faw�kgpfgjka�gZfYil_̂fax�hacĵd̂b�cg_a�a�[�j[gw�gp̂î]u�c�
jfa_̂faw�[̂igxkfgjka�gZfYil_̂fax�dao�a�l[̂dap̂faw�cgdap̂jk[Y�gqaZgpftn�
gZfYil_̂fab�dao�
Cdx�îq̂fax�higZd̂et�[tng]Y�̀fYp̂fab�hacĵd̂b�̀Y�]aYhỲgft��hî]ljegkîfft̂�

eg]̂duw�o[̂kY�cg_a��hia�ĵ\êfkYoaa�o[̂kftn�àgZiY_̂fab�ôd̂jggZiỲfg�ajhgdùg[Yku�
eg]̂du�o[̂kY�cg_a�cgkgiYx�[êjkg�ghî]̂d̂fax�j�[tjgcgb�kgpfgjkuw�hacĵd̂b��
hiafY]d̂_Yran�o[̂kl�cg_a��Zl]̂k�j�[tjgcgb�kgpfgjkuw�ajcdwpYku�hacĵda��cgkgit̂�f̂�
eg\lk�hiafY]d̂_Yku�o[̂kl�cg_a�B�&�
'/5C�2;;5/.8,*723;hg[tq̂fâ�jcgigjka�gZfYil_̂fax�dao�fY�o[̂kftn�àgZiY_̂faxn��

cgkgit̂�nYiYck̂iàlwkjx�qaigcae�]aYhỲgfge�àêf̂fab�gj[̂r̂fax�a�giâfkYoab�dao��
hia�ljdg[aa�lêfuq̂fax�cgdap̂jk[Y�dg_ftn�gZfYil_̂fab�a�l[̂dap̂fax�[̂igxkfgjka�an�
gZfYil_̂fax�
Cdx�]gjka_̂fax�hgjkY[d̂ffgb�ôda�f̂gZng]aeg�îqaku�kYcâ�1*.*@2:
	��KhajYku�eg]̂duo[̂kY�cg_a�]dx�gjlr̂jk[d̂fax�ĵ\êfkYoaa�o[̂kfg\g�àgZiY_̂fax�fY�

hacĵda�8cg_aV�a�8f̂�cg_aV�

��KhajYku�higôjj�gZfYil_̂fax�daoY�j�hgegruw�igZYjkfg\g�c�àêf̂faxe�gj[̂r̂fax�

boosting-êkg]Y�B	&�

$/-6/7<*?2E�?,/<78-8�218+:*0/72E

iljku�2kin a� skin ; hg]higjkiYfjk[Y�o[̂kfg\g�higjkiYfjk[Y�!83��hiap̂e�

skinskinRGB �� kY ���skinskin ��kg\]Y�hacĵdu�[�hg̀aoaa�(i,j) o[̂kfg\g�][lêifg\g�
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àgZiY_̂fax��ghî]̂d̂fftb�[̂ckgige� ijijij BGR ,, ��cgkgitb�hiafY]d̂_ak�higjkiYfjk[l�2kin,

x[dx̂kjx�hacĵd̂e�8cg_aV��Y�hacĵdu���cgkgitb�hiafY]d̂_ak�higjkiYfjk[l�skin��x[dx̂kjx�

hacĵd̂e�8f̂�cg_aV� iacĵdu� ijijij BGR ,, hiafY]d̂_ak�c�skin��̂jda�gf�l]g[d̂k[gix̂k�
g]fgel�ada�f̂jcgducae�à�kYcan�hiY[ad/
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maxV ;\iYfapft̂�̀fYp̂fax�gkfgq̂fax�cgehgf̂fkt�R c�cgehgf̂fk̂�G,
RB

minV a�
RB

maxV ;\iYfapft̂�̀fYp̂fax�gkfgq̂fax�cgehgf̂fkt�R c�cgehgf̂fk̂�B, RV ,
GV kY� BV ;

hgig\g[t̂�̀fYp̂fax�]dx�cgehgf̂fk�!��8�a�3�
KhajYfft̂�[�mgieldYn��	�;� �hiY[adY�ghî]̂dxwk�eg]̂du�o[̂kY�cg_a��hgjd̂�hiaêf̂fax�

cgkgigb�c�o[̂kfgel�àgZiY_̂faw��cY_]gel�hacĵdw� skinBGR ijijij 	,, hiaj[Ya[Ŷkjx�

f̀Yp̂fâ�̂]afaot��Y�cY_]gel�hacĵdw� skinBGR ijijij 	,, f̀Yp̂fâ�fldx��gZiỲlx�kYcae�
gZiỲge�ZafYifĝ�àgZiY_̂fâ��ZafYiflw�eYjcl �

Boosting-6/<8.�8+7*:=0/72E�52?

NkilcklifYx�jn̂eY�iYZgkt�(MM23-/g-êkg]Y�B	&�hia�ghî]̂d̂faa�hiajlkjk[ax�[�gZdYjka�
hgdlkgfg[g\g�àgZiY_̂fax�daoY�hî]jkY[d̂fY�fY�iaj��	

Maj��	��NkilcklifYx�jn̂eY�iYZgkt�(MM23-/,-êkg]Y�gZfYil_̂fax�dao

dY_]tb�à�q̂jka�cYjcY]g[�jaduftn�cdYjjamacYkgig[��#B#�;#B#� ��àgZiY_̂fftn�fY�
iaj��	��kîfail̂kjx�fY�gk]̂duftn�fYZgiYn�lp̂Zftn�àgZiY_̂fab��jg]̂i_Yran�àgZiY_̂fax�[�
jggk[̂kjk[lwr̂e�]aYhỲgf̂�fYcdgfg[��fYhiaêi�fYZgi�]dx�#B#�jg]̂i_ak�àgZiY_̂fax�
dao�migfkYdufg\g�[a]Y�j�fYcdgfYea�gk�ôfkiYdufgb�gja�jaeêkiaa�[�]aYhỲgf̂�gk�;	
�]g�
�	
�\iY]ljg[��dY_]tb�cYjcY]�jaduftn�cdYjjamacYkgig[�mgieail̂kjx�j�ajhgdùg[Yfâe�
Yd\giakeY�gZlp̂fax�cdYjjamacYoaa�2GD(MM23��A�cYp̂jk[̂�hiàfYcg[�]dx�higjktn�
cdYjjamacYkgig[�[�jaduftn�cdYjjamacYkgiYn�ajhgdùg[Yft�eg]amaoaig[Yfft̂�dgcYduft̂�
ZafYift̂�qYZdgft��RECT-LBP ��Fjhgdùg[Yfâ�vkan�hiàfYcg[�gẐjĥpa[Ŷk�[tjgclw�
igZYjkfgjku�êkg]Y�c�àêf̂faxe�ljdg[ab�gj[̂r̂fax�hg�jiY[f̂faw�j�êkg]Yea��[�cgkgitn�
ajhgdùlwkjx�pl[jk[ak̂duft̂�c�àêf̂faxe�gj[̂r̂fax�nYYiggZiỲft̂�hiàfYca�
bfYp̂fâ RECT-LBP hgjd̂�hiaêf̂fax�RECT-LBP c�gZdYjka�àgZiY_̂fax�ghî]̂dx̂kjx�

kYcae�gZiỲge/
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\]̂ kc ;vkg�jleeY�̀fYp̂fab�afk̂fja[fgjk̂b�hacĵd̂b�ôfkiYdufg\g�hixegl\gdufacY��km
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(m1%��:��� �jleeY�̀fYp̂fab�afk̂fja[fgjk̂b�hacĵd̂b�hixegl\gdufacg[�jgĵ]fan�c�

ôfkiYdufgel�s(x): 
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hiàfYcY�ghî]̂dxwk�iỲêit�ôfkiYdufg\g�a�jgĵ]fan�ôfkiYdufgel�hixegl\gdufacg[�
iia�mgieaig[Yfaa�cY_]g\g�cYjcY]Y�jaduftn�cdYjjamacYkgig[�j�hgegruw�Yd\giakeY�

2GD(MM23�]dx�cY_]gb�gZdYjka�àgZiY_̂fax�p ]dx�[ĵn�hg̀aka[ftn�lp̂Zftn�hiaêig[�
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vd̂êfkg[��hiap̂e�cY_]tb�vd̂êfk�jggk[̂kjk[l̂k�ghî]̂d̂ffgel�RECT-LBP hiàfYcl��A�
vd̂êfkYn�eYjja[Y� 1.<&

pL jleeailwkjx�[̂jY�hg̀aka[ftn�hiaêig[��[�vd̂êfkYn�eYjja[Y�
1.<&3+

pL _ jleeailwkjx�[̂jY�f̂\Yka[ftn�hiaêig[��Âj�hiaêiY�]gZY[dx̂kjx�c�vd̂êfkl�

jggk[̂kjk[lwr̂\g�eYjja[Y��̂jda�RECT-LBPhiàfYc��hgdlp̂fftb�[�gZdYjka�p��jggk[̂kjk[l̂k
RECT-LBPhiàfYcl�vd̂êfkY��KqaZcY�cdYjjamacYoaa�gZdYjka�pghî]̂dx̂kjx�hg�mgield̂/

�
�

�
LBPn

j

1.<&3+
p

1.<&
pp jLjL

_

1

_ ])[],[min(� . (5)

ngieail̂kjx�higjkgb�cdYjjamacYkgi�ht(x)��ajhgdùlx�eYjja[t�1.<&
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\]̂� t� ;cgvmmaoâfk��̀fYp̂fâ�cgkgig\g�ghî]̂dx̂kjx�[g�[îex�gZlp̂fax��� ;hgig\��

f̀Yp̂fâ�cgkgig\g�ghî]̂dx̂kjx�hia�ajhgdùg[Yfaa�[̂iamacYoagffg\g�fYZgiY�hiaêig[�
N�hgegruw�ghkap̂jcg\g�ljkigbjk[Y��fYhiaêi�[a]̂gcYêit��àgZiY_̂fâ��fY�cgkgige�

hiajlkjk[l̂k�g]fg�ada�f̂jcgducg�p̂dg[̂p̂jcan�dao��[[g]akjx�[�cgehuwk̂i��skg�àgZiY_̂fâ
hî[iYrŶkjx�[�afk̂\iYdufĝ�àgZiY_̂fâ��IafaeYdufĝ�gcfg�hgajcY��iỲêi�cgkgig\g�
l[̂dapa[Ŷkjx�fY�cgvmmaoâfk�Ms��hia�àêf̂faa�eYjqkYZY��ĥî][a\Ŷkjx�àgZiY_̂fâe�
[]gdu�̂\g�jkigc�j�qY\ge�Kr hacĵd̂b��a�[t]̂dx̂k�gZdYjku�àgZiY_̂fax��A�jdlpŶ�̂jda�
fYhgdf̂ffgjku ]̂afaoYea�vkgb�gZdYjka�[�ZafYifgb�eYjĉ�f̂�hî[tqŶk�hgig\Y�NN%,
gZdYjku�hg]Ŷkjx�fY�[ng]�#B#���A�higka[fge�jdlpŶ�gjlr̂jk[dx̂kjx�ĥîng]�c�gZiYZgkĉ�
jd̂]lwr̂b�gZdYjka�àgZiY_̂fax��ajda�[ĵ�jaduft̂�cdYjjamacYkgit�#B#�jg\dYjfg�
mgield̂��� �hiafaeYwk�̀fYp̂fax� 1)( �xh ��kg�gZdYjku�àgZiY_̂fax�hgjklhŶk�fY�[ng]�#B#�. 
ajda�_̂�ngkx�Zt�g]af�jaduftb�cdYjjamacYkgi�j�#B#�hiaêk�̀fYp̂fâ� ,0)( �xh kg�]̂k̂ckgi�
dao�ĥîb]̂k�c�gZiYZgkĉ�jd̂]lwr̂b�gZdYjka�[ng]fg\g�àgZiY_̂fax��ajda�ngkx�Zt�g]af�
jaduftb�cdYjjamacYkgi�j�#B#��;#B#�hiafaeŶk�̀fYp̂fâ� 0)( �xh ��kg�gZdYjku�
àgZiY_̂fax�hgjklhŶk�fY�[ng]�jd̂]lwr̂\g�#B#ada�]̂k̂ckgi�ĥîng]ak�c�gZiYZgkĉ�
jd̂]lwr̂b�gZdYjka�àgZiY_̂fax��̂jda�k̂clrae�#B#Ztd�#B#���ajda�_̂�[ĵ�jaduft̂�
cdYjjamacYkgit�g]fg\g�à�#B#��;#B#�hiafxda�̀fYp̂fâ� 1)( �xh ��kg�gZdYjku�àgZiY_̂fax�
hiafaeŶkjx�̀Y�gZfYil_̂fflw�gZdYjku-cYf]a]Yk�[�]aYhỲgf̂�l\dg[�fYcdgfY�k̂clr̂\g�#B#.
igjd̂�higng_]̂fax�gcfY�hgajcY�hg�[ĵel�àgZiY_̂faw�[g�[ĵn�eYjqkYZYn�]̂k̂ckgi�dao�

]dx�cY_]g\g�]aYhỲgfY�l\dg[�fYcdgfY�[t]̂dx̂k�fY� àgZiY_̂faa� f̂jcgducg�
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gZdYjk̂b-cYf]a]Ykg[�� iî]dY\Ŷkjx� hiaêfaku� jd̂]lwrab� vkYh� [̂iamacYoaa�
gZdYjk̂b-cYf]a]Ykg[��A�hî]̂dYn�cY_]g\g�]aYhỲgfY�l\dg[�fYcdgfY�hiaêfx̂kjx�hiY[adg�
cdYjk̂iàYoaa��[�cgkgige�[jy�efg_̂jk[g�gZdYjk̂b-cYf]a]Ykg[�iỲZa[Ŷkjx�fY�efg_̂jk[Y��
cgkgit̂�f̂�ĥîĵcYwkjx��iia�cdYjk̂iàYoaa�][̂�gZdYjka-cYf]a]Ykt�gkfgjxkjx�c�g]fgel�
cdYjk̂il��̂jda�gfa�ĥîĵcYwkjx�Zgd̂ �̂p̂e�fY�higôfk��. ddYjk̂i�x[dx̂kjx�cYf]a]Ykge�]dx�
jg̀]Yfax�gZŝ]af̂ffgb�gZdYjka��̂jda�efg_̂jk[g�gZdYjk̂b-cYf]a]Ykg[�[�f̂e�Zgduq̂�hgig\Y�
=. KZŝ]af̂ffYx�gZdYjku�mgieail̂kjx�hlk̂e�fYng_]̂fax�jî]f̂\g�Yiamêkap̂jcg\g�
cggi]afYk�gZdYjk̂b-cYf]a]Ykg[��[ng]xran�[�cdYjk̂i��Cdx�mgieaig[Yfax�gZdYjk̂b�dao�
ê_]l�[ĵea�]aYhỲgfYea�l\dg[�fYcdgfY�ajhgdùl̂kjx�hgcỲYk̂du�cYp̂jk[Y�w��cgkgitb�
ghî]̂dx̂kjx�cgdap̂jk[ge�gZdYjk̂b-cYf]a]Ykg[��[gq̂]qan�[�gZŝ]af̂fflw�gZdYjku��ajda�
gZŝ]af̂fft̂�gZdYjka�iỲdapftn�]aYhỲgfg[�l\dg[�fYcdgfY�ĥîĵcYwkjx�Zgd̂ �̂p̂e�fY�!
higôfkg[��gZdYjkuw�daoY�hiàfŶkjx�gZŝ]af̂ffYx�gZdYjku�j�Zgduqae�hgcỲYk̂d̂e�
cYp̂jk[Y��ajda�gZŝ]af̂fft̂�gZdYjka�iỲdapftn�]aYhỲgfg[�l\dg[�fYcdgfY�ĥîĵcYwkjx�
êf̂ �̂p̂e�fY!higôfkg[��kg�cY_]Yx�à�gZŝ]af̂fftn�gZdYjk̂b�hiàfŶkjx�gZdYjkuw�daoY.

(4;9/:26/7<*5C7B/�2;;5/.8,*72E�6/<8.*

iî]dg_̂fftb�êkg]�jgjkgak�à�][ln�vkYhg[��gY�ĥi[ge�gjlr̂jk[dx̂kjx�ĵ\êfkYoax�
o[̂kfg\g�àgZiY_̂fax�fY�hacĵda�8cg_aV�a�8f̂�cg_aV�hia�ajhgdùg[Yfaa�eg]̂da�o[̂kY�
cg_a��ghî]̂d̂ffgb�hiY[adYea��	�;� ��jg̀]Ŷkjx�ZafYifYx�eYjcY��o[̂kfĝ�àgZiY_̂fâ�
hî[iYrŶkjx�[�hgdlkgfg[ĝ��gY�[kgige�vkYĥ�gZdYjka�hgdlkgfg[g\g�àgZiY_̂fax�
gZiYZYkt[Ywkjx�hg�jn̂ê��hî]jkY[d̂ffgb�fY�iaj��	��gZdYjku�Zl]̂k�hg]Y[Ykujx�fY�[ng]�#B#�
[�jdlpŶ��̂jda�fYhgdf̂ffgjku�̂]afaoYea�vkgb�gZdYjka�[�ZafYifgb�eYjĉ�f̂�hî[tqŶk�NN%.
Cdx�ajjd̂]g[Yfax�êkg]Y�Ztda�ajhgdùg[Yft�jkYf]Yik�a�ZỲY�àgZiY_̂fab�dao�7553�B�&��

F̀gZiY_̂fax�[�vkgb�ZỲ̂ �nYiYck̂iàlwkjx�qaigcae�]aYhỲgfgeàêf̂fab/�[�giâfkYoaa�
dao��mgf̂��gj[̂r̂faa�a�[f̂qf̂e�[a]̂��NkYf]Yik�jg]̂i_ak�YffgkYoaa�cY_]g\g�daoY�[�[a]̂�
vddahkap̂jcan�gZdYjk̂b��Y�kYc_̂�fYZgi�hig\iYee�]dx�gôfca�vmm̂cka[fgjka�gZfYil_̂fax�
Ag�[îex�ajjd̂]g[Yfax�ĵ\êfkYoaa�̀Y�o[̂kge�cg_a�fY�k̂jkg[ge�fYZgî�j�
%%�o[̂kftn�

àgZiY_̂fab�Ztda�ghî]̂d̂ft�kYcâ�hYiYêkit�eg]̂da�o[̂kY�cg_a/� 1,1min �RGV , 1,3max �
RGV , 

04,1min �
RBV , 5V RB

max � , 55V R � , 35V G � a� 25V B � ��iiaêi�ĵ\êfkYoaa�o[̂kftn�
àgZiY_̂fab�j�ZỲt�7553�fY�hacĵda�8cg_aV�a�8f̂�cg_aV�hî]jkY[d̂f�fY�iaj��
�

Y �����������������������������������������������������Z �������� [ 

\ �����������������������������������������������������] �����������������������������������������������������������̂ 
Maj��
���iiaêi�ĵ\êfkYoaa�o[̂kftn�àgZiY_̂fab�j�ZỲt�7553�fY�hacĵda�8cg_aV�a8f̂�cg_aV/�Y�;[ �

gia\afYduft̂�o[̂kft̂�àgZiY_̂fax0�\�;̂ �ZafYift̂�eYjca��hgdlp̂fft̂�hia�ajhgdùg[Yfaa�eg]̂da�o[̂kY�cg_a�
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Fjjd̂]g[Yfax�êkg]Y�gjlr̂jk[dxdaju�hia�kYcan�hYiYêkiYn/�cgdap̂jk[g�gcgf� 2�� , 
cgvmmaoâfk�eYjqkYZY� 2,1�Ms ��iỲêi�eafaeYdufg\g�gcfY�hgajcY��������hacĵd̂b ��
iỲêi�x]iY�RECT-LBP �3���hacĵd̂b��n_LBP 1�

���j][a\�gcfY�hgajcY�Kr 1�	�hacĵdu��
higôfk�ĥîĵp̂fax�gcgf��1��%����hgig\�=�= 2, hgcỲYk̂du�cYp̂jk[Yw = 2, higôfk�
ĥîĵp̂fax�gcgf!����%����fYhgdf̂ffgjku�̂]afaoYea�gcfY�hgajcY�[�ZafYifgb�eYjĉ�NN = 
60%.
Cdx�gôfca�vmm̂cka[fgjka�gZfYil_̂fax�Ztd�ajhgdùg[Yf�k̂jkg[tb�fYZgi�à�	
%�o[̂kftn�

àgZiY_̂fab�hia�ajhgdùg[Yfaa�cgehuwk̂iY�2;5��%%%��j�pYjkgkgb�higôjjgiY�	��	�BBo��
M̂ l̀dukYkt�ajjd̂]g[Yfax�iỲiYZgkYffg\g�êkg]Y�a�(MM23-/,-êkg]Y�B	&�hî]jkY[d̂ft�[�
kYZdaô�	�

lYZdaoY�	

#/1=5C<*<B�2;;5/.8,*72E�6/<8.8,�8+7*:=0/72E�52?

diak̂iaa�gôfa[Yfax
vmm̂cka[fgjka�gZfYil_̂fax

Boosting-êkg]�Ẑ �̀ĵ\êfkYoaa�hg�
o[̂kl�cg_a�B	&

MỲiYZgkYfftb�
êkg]�

Âigxkfgjku�gZfYil_̂fax��� 76,4 75,9
dgdap̂jk[g�dg_ftn�gZfYil_̂fab��qk� 38 31
Ncgigjku�gZfYil_̂fax��cY]ig[�ĵc� 2 ;4 3-6

�B,8.B

MỲiYZgkYfftb�êkg]�dao�hg̀[gdx̂k�l[̂dapaku�jcgigjku�gZiYZgkca�àgZiY_̂fab�hg�
jiY[f̂faw�j�(MM23-/,-êkg]ge�B	&��Cgjka\Yx�hia�vkge�lêfuq̂fax�fY�	���cgdap̂jk[Y�
dg_ftn�gZfYil_̂fab�hia�f̂ f̀Ypak̂dufge�lêfuq̂faa�[̂igxkfgjka�gZfYil_̂fax�fY�
k̂jkg[ge�fYZgî�à�ZỲt�7553�

NiFNKd�HFlaM?lPMT
	��iYk̂fk�}�
��	
�PciY|fY��Iid��
%%� �8%�:�.��
��Nhgj{Z�̀fYng]_̂ffx�dw]jucan�gZdap�fY�̀gZiY_̂ff{���

IYjd{b�M��A���dldac�?��u�0�̀Y[fac�kY�hYk̂fkg[dYjfac�A{ffaoucab�fYo{gfYdufab�k̂nf{pfab�lf{[̂ijak̂k���
;}�4
%	%%
�
�0�̀Yx[d��	
�%��
%	%0�ghlZd��		�	%�
%	%��]wd��}�	.�
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k̂nfaca

�&����� �%!�����#!$���!��';]��k��f���higm̂jjgi�cYm̂]it�Y[kgeYkaca�a�afmgieYoagffg-
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