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[0001] LXU `bUcU^d Q``\YSQdY_^ S\QY]c `bY_bYdi d_ <XY^UcU IQdU^d 9``\YSQdY_^ G_* 

.,.-././/351*1( U^dYd\UT n;9LL>JP =BK<HGG><L MGBL ?HJ IHO>J ;9LL>JP KPKL>Fo 

VY\UT _^ =USU]RUb .,( .,.- Q^T <XY^UcU IQdU^d 9``\YSQdY_^ G_* .,..-,-4.53-*3( U^dYd\UT 

#IHO>J =BKLJB;MLBHG 9II9J9LMK( ;9LL>JP I9<D( 9G= N>AB<E>o VY\UT _^ ?URbeQbi 

.1( .,..( gXYSX QbU Y^S_b`_bQdUT Ri bUVUbU^SU Y^ dXUYb U^dYbUdYUc*

695<4

[0002] LXU `bUcU^d TYcS\_cebU bU\QdUc d_ dXU dUSX^YSQ\ VYU\T _V fUXYS\Uc( Q^T ]_bU 

c`USYVYSQ\\i( d_ Q `_gUb TYcdbYRedY_^ Q``QbQdec( Q RQddUbi `QS[( Q^T Q fUXYS\U*

213;7A?D>4

[0003] 9 RQddUbi TYcS_^^USd e^Yd Y^ bU\QdUT Qbd eceQ\\i Y^S\eTUc Q XYWX)f_\dQWU SYbSeYd( Q 

\_g)f_\dQWU SYbSeYd( Q XYWX)f_\dQWU S_^^USd_b Q^T Q \_g)f_\dQWU S_^^USd_b* LXU XYWX)f_\dQWU 

SYbSeYd eceQ\\i VebdXUb Y^S\eTUc Q fQbYUdi _V S_]`_^U^dc( ceSX Qc Q bU\Qi( Q VecU( Q^T Q^ ANKM 

%AYWX f_\dQWU ce`UbfYcU e^Yd( XYWX f_\dQWU ce`UbfYcU e^Yd&* LXU \_g)f_\dQWU SYbSeYd VebdXUb Y^S\eTUc 

Q fQbYUdi _V S_]`_^U^dc* 9c Q bUce\d( dXUbU QbU ]Q^i S_``Ub RQbc _b gYbU XQb^UccUc RUdgUU^ dXU 

S_]`_^U^dc Y^ dXU RQddUbi TYcS_^^USd e^Yd( bUce\dY^W Y^ Q SXQ_dYS \Qi_ed( Q \QbWU _SSe`YUT c`QSU( 

\_g c`QSU edY\YjQdY_^( XYWX S_cdc( Q XUQfi gUYWXd( Q \QbWU f_\e]U( Se]RUbc_]U Y^cdQ\\QdY_^ cdU`c( 

Q^T \_g `b_TeSdY_^ UVVYSYU^Si*

BD==1AG



.

[0004] LXU `bUcU^d TYcS\_cebU QY]c d_ bUc_\fU Qd \UQcd _^U _V dXU dUSX^YSQ\ `b_R\U]c Y^ 

dXU bU\QdUT Qbd* L_ dXYc U^T( dXU `bUcU^d TYcS\_cebU `b_`_cUc Q `_gUb TYcdbYRedY_^ Q``QbQdec dXQd XQc 

QTfQ^dQWUc ceSX Qc Q cY]`\U Q^T S_]`QSd cdbeSdebU( XYWX c`QSU edY\YjQdY_^( Q c]Q\\ f_\e]U( Q \YWXd 

gUYWXd( \_g S_cdc( fUbcQdY\Ydi Q^T XYWX `b_TeSdY_^ UVVYSYU^Si*

[0005] LXU `bUcU^d TYcS\_cebU VebdXUb `b_`_cUc Q RQddUbi `QS[ XQfY^W dXU QR_fU `_gUb 

TYcdbYRedY_^ Q``QbQdec*

[0006] LXU `bUcU^d TYcS\_cebU VebdXUb `b_`_cUc Q fUXYS\U XQfY^W dXU QR_fU RQddUbi `QS[*

[0007] 9SS_bTY^W d_ Q^ U]R_TY]U^d _V Q VYbcd Qc`USd _V dXU `bUcU^d TYcS\_cebU( Q `_gUb 

TYcdbYRedY_^ Q``QbQdec Yc `b_`_cUT( Y^S\eTY^W6 Q RQcU( dXU RQcU XQfY^W Q^ Y^dUbVQSU QbUQ( Q XYWX)

f_\dQWU S_^^USdY_^ ̀ Qbd Q^T Q \_g)f_\dQWU S_^^USdY_^ ̀ Qbd RUY^W VYhUT Y^ dXU Y^dUbVQSU QbUQ7 Q XYWX)

f_\dQWU \__`( Qd \UQcd Q `_bdY_^ _V dXU XYWX)f_\dQWU \__` RUY^W QbbQ^WUT _^ dXU RQcU( dXU XYWX)

f_\dQWU \__` _fUb\Q``Y^W gYdX dXU XYWX)f_\dQWU S_^^USdY_^ ̀ Qbd V_b U\USdbYSQ\ S_^^USdY_^( dXU XYWX)

f_\dQWU \__` XQfY^W Q RQddUbi `_cYdYfU)U\USdb_TU S_^^USdY_^ U^T Q^T Q RQddUbi ^UWQdYfU)U\USdb_TU 

S_^^USdY_^ U^T( S_]`_^U^dc S_^^USdUT Y^ dXU XYWX)f_\dQWU \__` RUY^W U\USdbYSQ\\i S_^^USdUT 

dXb_eWX _fUb\Q``Y^W( dXU XYWX)f_\dQWU \__` Y^S\eTY^W Q ]QY^ TYcS_^^USdY^W cgYdSX S_bU( Q^T dXU 

]QY^ TYcS_^^USdY^W cgYdSX S_bU RUY^W VYhUT _^ dXU RQcU Q^T dXU ]QY^ TYcS_^^USdY^W cgYdSX S_bU 

Q^T dXU RQcU Z_Y^d\i V_b]Y^W Q VYbcd ]_Te\U7 Q SYbSeYd R_QbT( dXU SYbSeYd R_QbT RUY^W QbbQ^WUT _^ dXU 

RQcU7 Q^T Q \_g)f_\dQWU \__`( dXU \_g)f_\dQWU \__` RUY^W Y^dUWbQdUT Y^d_ dXU SYbSeYd R_QbT Q^T dXU 

\_g)f_\dQWU \__` Q^T dXU SYbSeYd R_QbT Z_Y^d\i V_b]Y^W Q cUS_^T ]_Te\U( Q^T dXU XYWX)f_\dQWU \__` 

Q^T dXU \_g)f_\dQWU S_^^USdY_^ `Qbd RUY^W bUc`USdYfU\i `\eWWUT Y^d_ dXU SYbSeYd R_QbT Q^T 

U\USdbYSQ\\i S_^^USdUT d_ dXU \_g)f_\dQWU \__`*

[0008] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU ̀ bUcU^d TYcS\_cebU( dXU XYWX)f_\dQWU \__` 

VebdXUb Y^S\eTUc6 Q SYbSeYd `b_dUSd_b( dXU SYbSeYd `b_dUSd_b RUY^W QbbQ^WUT _^ dXU RQcU Qc Q dXYbT 



/

]_Te\U Q^T _fUb\Q``Y^W gYdX dXU ]QY^ TYcS_^^USdY^W cgYdSX V_b U\USdbYSQ\ S_^^USdY_^*

[0009] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU ]QY^ 

TYcS_^^USdY^W cgYdSX S_bU Y^S\eTUc ]e\dY`\U ]QY^ TYcS_^^USdY^W cgYdSX S_bUc( Q^T dXU ]e\dY`\U 

]QY^ TYcS_^^USdY^W cgYdSX S_bUc Qd \UQcd Y^S\eTU6 Q ]QY^ ̀ _cYdYfU TYcS_^^USdY^W cgYdSX S_bU( Q VYbcd 

U^T dUb]Y^Q\ _V dXU SYbSeYd `b_dUSd_b V_b]Y^W dXU RQddUbi `_cYdYfU)U\USdb_TU S_^^USdY_^ U^T( Q^T Q 

cUS_^T U^T dUb]Y^Q\ _V dXU SYbSeYd `b_dUSd_b _fUb\Q``Y^W gYdX Q VYbcd U^T dUb]Y^Q\ _V dXU ]QY^ 

`_cYdYfU TYcS_^^USdY^W cgYdSX S_bU V_b U\USdbYSQ\ S_^^USdY_^7 Q^T Q ]QY^ ^UWQdYfU TYcS_^^USdY^W 

cgYdSX S_bU( Q cUS_^T U^T dUb]Y^Q\ _V dXU ]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX S_bU Q^T Q VYbcd U^T 

dUb]Y^Q\ _V dXU ]QY^ ^UWQdYfU TYcS_^^USdY^W cgYdSX S_bU bUc`USdYfU\i _fUb\Q``Y^W gYdX dXU XYWX)

f_\dQWU S_^^USdY_^ `Qbd V_b U\USdbYSQ\ S_^^USdY_^*

[0010] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU ]QY^ `_cYdYfU 

TYcS_^^USdY^W cgYdSX S_bU XQc Q ]QY^ ̀ _cYdYfU \_g)f_\dQWU ̀ _cYdYfU)U\USdb_TU S_^^USdY^W ̀ YUSU Q^T 

Q ]QY^ `_cYdYfU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU S_^^USdY^W `YUSU( Q^T dXU ]QY^ `_cYdYfU \_g)

f_\dQWU `_cYdYfU)U\USdb_TU S_^^USdY^W `YUSU Q^T dXU ]QY^ `_cYdYfU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU 

S_^^USdY^W `YUSU QbU `\eWWUT Y^d_ dXU SYbSeYd R_QbT Q^T U\USdbYSQ\\i S_^^USdUT d_ dXU \_g)f_\dQWU 

\__`7 Q^T dXU ]QY^ ^UWQdYfU TYcS_^^USdY^W cgYdSX S_bU XQc Q ]QY^ ^UWQdYfU \_g)f_\dQWU `_cYdYfU)

U\USdb_TU S_^^USdY^W `YUSU Q^T Q ]QY^ ^UWQdYfU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU S_^^USdY^W `YUSU( 

Q^T dXU ]QY^ ̂ UWQdYfU \_g)f_\dQWU ̀ _cYdYfU)U\USdb_TU S_^^USdY^W ̀ YUSU Q^T dXU ]QY^ ̂ UWQdYfU \_g)

f_\dQWU ^UWQdYfU)U\USdb_TU S_^^USdY^W `YUSU QbU `\eWWUT Y^d_ dXU SYbSeYd R_QbT d_ RU U\USdbYSQ\\i 

S_^^USdUT d_ dXU \_g)f_\dQWU \__`*

[0011] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( Q `_cYdYfU)U\USdb_TU 

f_\dQWU S_\\USdY_^ `YUSU Yc _fUb\Q``UT Qd Q^ _fUb\Q``Y^W `_cYdY_^ RUdgUU^ dXU cUS_^T U^T dUb]Y^Q\ 

_V dXU ]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX S_bU Q^T dXU XYWX)f_\dQWU S_^^USdY_^ `Qbd( Q^T dXU 
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`_cYdYfU)U\USdb_TU f_\dQWU S_\\USdY_^ `YUSU Yc `\eWWUT Y^d_ dXU SYbSeYd R_QbT Q^T U\USdbYSQ\\i 

S_^^USdUT d_ dXU \_g)f_\dQWU \__`7 Q^T Q ̂ UWQdYfU)U\USdb_TU f_\dQWU S_\\USdY_^ ̀ YUSU Yc _fUb\Q``UT 

Qd Q^ _fUb\Q``Y^W ̀ _cYdY_^ RUdgUU^ dXU VYbcd U^T dUb]Y^Q\ _V dXU ]QY^ ̂ UWQdYfU TYcS_^^USdY^W cgYdSX 

S_bU Q^T dXU XYWX)f_\dQWU S_^^USdY_^ `Qbd( Q^T dXU ^UWQdYfU)U\USdb_TU f_\dQWU S_\\USdY_^ `YUSU Yc 

`\eWWUT Y^d_ dXU SYbSeYd R_QbT Q^T U\USdbYSQ\\i S_^^USdUT d_ dXU \_g)f_\dQWU \__`*

[0012] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU ̀ bUcU^d TYcS\_cebU( dXU XYWX)f_\dQWU \__` 

VebdXUb Y^S\eTUc6 Q ^UWQdYfU)U\USdb_TU S_^^USd_b( Q VYbcd U^T dUb]Y^Q\ _V dXU ^UWQdYfU)U\USdb_TU 

S_^^USd_b V_b]Y^W dXU RQddUbi ̂ UWQdYfU)U\USdb_TU S_^^USdY_^ U^T( Q^T Q cUS_^T U^T dUb]Y^Q\ _V dXU 

^UWQdYfU)U\USdb_TU S_^^USd_b _fUb\Q``Y^W gYdX Q cUS_^T U^T dUb]Y^Q\ _V dXU ]QY^ ^UWQdYfU 

TYcS_^^USdY^W cgYdSX S_bU V_b U\USdbYSQ\ S_^^USdY_^*

[0013] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU ^UWQdYfU)

U\USdb_TU S_^^USd_b Yc Q SebbU^d cU^c_b( Q^T dXU SebbU^d cU^c_b Yc S_^^USdUT d_ Q SebbU^d S_\\USdY_^ 

`Y^( Q^T dXU SebbU^d S_\\USdY_^ `Y^ Yc `\eWWUT Y^d_ dXU SYbSeYd R_QbT Q^T Yc U\USdbYSQ\\i S_^^USdUT d_ 

dXU \_g)f_\dQWU \__`*

[0014] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU SYbSeYd `b_dUSd_b( 

dXU ]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX S_bU( dXU ]QY^ ^UWQdYfU TYcS_^^USdY^W cgYdSX S_bU Q^T dXU 

^UWQdYfU)U\USdb_TU S_^^USd_b QbU QbbQ^WUT Y^ cUaeU^SU Q\_^W Q \U^WdX TYbUSdY_^ _V dXU RQcU7 Q^T dXU 

\_g)f_\dQWU S_^^USdY_^ `Qbd Q^T dXU ^UWQdYfU)U\USdb_TU S_^^USd_b QbU QbbQ^WUT Q\_^W Q gYTdX 

TYbUSdY_^ _V dXU RQcU*

[0015] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU ̀ bUcU^d TYcS\_cebU( dXU XYWX)f_\dQWU \__` 

VebdXUb Y^S\eTUc6 Q `bUSXQbWU \__`( Q `_bdY_^ _V dXU `bUSXQbWU \__` RUY^W Y^dUWbQdUT _^ dXU SYbSeYd 

R_QbT( dXU ̀ bUSXQbWU \__` Y^S\eTY^W Q ̀ bUSXQbWU bUcYcd_b Q^T Q ̀ bUSXQbWU TYcS_^^USdY^W cgYdSX( dXU 

`bUSXQbWU bUcYcd_b RUY^W QbbQ^WUT _^ dXU RQcU Qc Q V_ebdX ]_Te\U Q^T ̀ \eWWUT Y^d_ dXU SYbSeYd R_QbT 
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d_ RU U\USdbYSQ\\i S_^^USdUT d_ Q `_bdY_^ _V dXU `bUSXQbWU \__` Y^dUWbQdUT _^ dXU SYbSeYd R_QbT( dXU 

`bUSXQbWU TYcS_^^USdY^W cgYdSX RUY^W `\eWWUT Y^d_ dXU SYbSeYd R_QbT d_ RU U\USdbYSQ\\i S_^^USdUT 

d_ dXU \_g)f_\dQWU \__`( Q^T dXU `bUSXQbWU bUcYcd_b Q^T dXU `bUSXQbWU TYcS_^^USdY^W cgYdSX RUY^W 

S_^^USdUT Y^ cUbYUc gYdX UQSX _dXUb Q^T RUY^W Y^ `QbQ\\U\ gYdX dXU ]QY^ TYcS_^^USdY^W cgYdSX S_bU( 

gXUbU dXU ̀ bUSXQbWU TYcS_^^USdY^W cgYdSX Yc QbbQ^WUT _^ dXU RQcU Qc Q VYVdX ]_Te\U _b dXU ̀ bUSXQbWU 

TYcS_^^USdY^W cgYdSX Yc VYhUT _^ dXU RQcU Q^T dXU ̀ bUSXQbWU TYcS_^^USdY^W cgYdSX Q^T dXU RQcU Q^T 

dXU ]QY^ TYcS_^^USdY^W cgYdSX S_bU Z_Y^d\i V_b] dXU VYbcd ]_Te\U*

[0016] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU `bUSXQbWU \__` 

VebdXUb Y^S\eTUc6 Q ̀ bUSXQbWU dQR( Q VYbcd U^T _V dXU ̀ bUSXQbWU dQR RUY^W _fUb\Q``UT Qd Q^ _fUb\Q``Y^W 

`_cYdY_^ RUdgUU^ dXU cUS_^T U^T dUb]Y^Q\ _V dXU SYbSeYd `b_dUSd_b Q^T dXU VYbcd U^T dUb]Y^Q\ _V dXU 

]QY^ ̀ _cYdYfU TYcS_^^USdY^W cgYdSX S_bU( Q^T Q cUS_^T U^T _V dXU ̀ bUSXQbWU dQR RUY^W `\eWWUT Y^d_ 

dXU SYbSeYd R_QbT Q^T U\USdbYSQ\\i S_^^USdUT d_ Q `_bdY_^ _V dXU `bUSXQbWU \__` Y^dUWbQdUT _^ dXU 

SYbSeYd R_QbT*

[0017] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU `bUSXQbWU 

TYcS_^^USdY^W cgYdSX XQc Q ̀ bUSXQbWU XYWX)f_\dQWU ̀ _cYdYfU)U\USdb_TU dQR( Q ̀ bUSXQbWU XYWX)f_\dQWU 

^UWQdYfU)U\USdb_TU dQR( Q `bUSXQbWU \_g)f_\dQWU `_cYdYfU)U\USdb_TU dQR( Q^T Q `bUSXQbWU \_g)

f_\dQWU ̂ UWQdYfU)U\USdb_TU dQR( dXU ̀ bUSXQbWU \_g)f_\dQWU ̀ _cYdYfU)U\USdb_TU dQR Q^T dXU ̀ bUSXQbWU 

\_g)f_\dQWU ̂ UWQdYfU)U\USdb_TU dQR QbU bUc`USdYfU\i ̀ \eWWUT Y^d_ dXU SYbSeYd R_QbT d_ RU U\USdbYSQ\\i 

S_^^USdUT d_ dXU \_g)f_\dQWU \__`( Q^T dXU `bUSXQbWU XYWX)f_\dQWU `_cYdYfU)U\USdb_TU dQR Q^T dXU 

`bUSXQbWU XYWX)f_\dQWU ̂ UWQdYfU)U\USdb_TU dQR QbU bUc`USdYfU\i ̀ \eWWUT Y^d_ dXU SYbSeYd R_QbT d_ RU 

U\USdbYSQ\\i S_^^USdUT d_ Q `_bdY_^ _V dXU `bUSXQbWU \__` Y^dUWbQdUT _^ dXU SYbSeYd R_QbT*

[0018] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU ̀ bUcU^d TYcS\_cebU( dXU ̀ bUSXQbWU bUcYcd_b 

XQc Q bUcYcd_b XYWX)f_\dQWU dQR( dXU SYbSeYd `b_dUSd_b Q^T dXU `bUSXQbWU bUcYcd_b QbU U\USdbYSQ\\i 
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S_^^USdUT d_ UQSX _dXUb dXb_eWX S_^dQSd( Q^T dXU bUcYcd_b XYWX)f_\dQWU dQR Yc ̀ \eWWUT Y^d_ dXU SYbSeYd 

R_QbT d_ RU U\USdbYSQ\\i S_^^USdUT d_ Q ̀ _bdY_^ _V dXU ̀ bUSXQbWU \__` Y^dUWbQdUT _^ dXU SYbSeYd R_QbT7 

_b dXU `bUSXQbWU bUcYcd_b XQc Q bUcYcd_b XYWX)f_\dQWU `_cYdYfU)U\USdb_TU dQR Q^T Q bUcYcd_b XYWX)

f_\dQWU ̂ UWQdYfU)U\USdb_TU dQR( Q^T dXU bUcYcd_b XYWX)f_\dQWU ̀ _cYdYfU)U\USdb_TU dQR Q^T dXU bUcYcd_b 

XYWX)f_\dQWU ^UWQdYfU)U\USdb_TU dQR QbU `\eWWUT Y^d_ dXU SYbSeYd R_QbT d_ RU U\USdbYSQ\\i S_^^USdUT 

d_ Q `_bdY_^ _V dXU `bUSXQbWU \__` Y^dUWbQdUT _^ dXU SYbSeYd R_QbT*

[0019] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU `bUSXQbWU 

TYcS_^^USdY^W cgYdSX( dXU ̀ bUSXQbWU bUcYcd_b( dXU ]QY^ ̀ _cYdYfU TYcS_^^USdY^W cgYdSX S_bU( dXU ]QY^ 

^UWQdYfU TYcS_^^USdY^W cgYdSX S_bU( Q^T dXU \_g)f_\dQWU S_^^USdY_^ `Qbd QbU QbbQ^WUT Y^ cUaeU^SU 

Q\_^W dXU \U^WdX TYbUSdY_^ _V dXU RQcU7 Q^T dXU `bUSXQbWU TYcS_^^USdY^W cgYdSX( dXU `bUSXQbWU 

bUcYcd_b Q^T dXU SYbSeYd `b_dUSd_b QbU QbbQ^WUT Q\_^W dXU gYTdX TYbUSdY_^ _V dXU RQcU*

[0020] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU XYWX)f_\dQWU 

S_^^USdY_^ `Qbd Y^S\eTUc6 Q XYWX)f_\dQWU `_cYdYfU)U\USdb_TU \UQT)_ed `YUSU( dXU XYWX)f_\dQWU 

`_cYdYfU)U\USdb_TU \UQT)_ed `YUSU RUY^W QbbQ^WUT Y^ dXU Y^dUbVQSU QbUQ _V dXU RQcU Q^T _fUb\Q``Y^W 

gYdX dXU cUS_^T U^T dUb]Y^Q\ _V dXU ]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX S_bU V_b U\USdbYSQ\ 

S_^^USdY_^7 Q^T Q XYWX)f_\dQWU ^UWQdYfU)U\USdb_TU \UQT)_ed `YUSU( dXU XYWX)f_\dQWU ^UWQdYfU)

U\USdb_TU \UQT)_ed `YUSU RUY^W QbbQ^WUT Y^ dXU Y^dUbVQSU QbUQ _V dXU RQcU Q^T _fUb\Q``Y^W gYdX dXU 

VYbcd U^T dUb]Y^Q\ _V dXU ]QY^ ^UWQdYfU TYcS_^^USdY^W cgYdSX S_bU V_b U\USdbYSQ\ S_^^USdY_^*

[0021] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU RQddUbi `_cYdYfU)

U\USdb_TU S_^^USdY_^ U^T Q^T dXU RQddUbi ^UWQdYfU)U\USdb_TU S_^^USdY_^ U^T QbU bUc`USdYfU\i 

S_^VYWebUT d_ RU U\USdbYSQ\\i S_^^USdUT d_ Q `_gUb c_ebSU Ri bYfUdY^W7 dXU S_]`_^U^dc S_^^USdUT 

Y^ dXU XYWX)f_\dQWU \__` _fUb\Q` gYdX UQSX _dXUb Q^T QbU gU\TUT7 Q^T dXU XYWX)f_\dQWU \__` Q^T dXU 

\_g)f_\dQWU S_^^USdY_^ `Qbd QbU bUc`USdYfU\i `\eWWUT Y^d_ dXU SYbSeYd R_QbT Q^T gU\TUT d_ dXU 
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SYbSeYd R_QbT*

[0022] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU ̀ bUcU^d TYcS\_cebU( dXU RQcU Yc S_^VYWebUT 

gYdX Qd \UQcd _^U QSS_]]_TQdY_^ SQfYdi V_b QSS_]]_TQdY^W S_]`_^U^dc Y^ dXU XYWX)f_\dQWU \__`( 

Q^T Qd \UQcd _^U QSS_]]_TQdY_^ SQfYdi Yc VY\\UT gYdX cUQ\Q^d d_ VYh S_]`_^U^dc Y^ dXU 

QSS_]]_TQdY_^ SQfYdi*

[0023] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU RQcU Yc `b_fYTUT 

gYdX Q cUQ\Y^W bY^W( Q^T dXU cUQ\Y^W bY^W Yc QbbQ^WUT Qb_e^T dXU Y^dUbVQSU QbUQ*

[0024] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU SYbSeYd R_QbT Yc 

\_SQdUT _^ _^U cYTU _V dXU RQcU Y^ Q dXYS[^Ucc TYbUSdY_^( Q^T dXU Y^dUbVQSU QbUQ Yc \_SQdUT _^ dXU 

_dXUb cYTU _V dXU RQcU Y^ dXU dXYS[^Ucc TYbUSdY_^*

[0025] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU RQcU Yc Q^ 

Y^ce\QdY^W S_]`_^U^d*

[0026] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU RQcU Y^S\eTUc6 Q 

RQcU R_Ti( Qd \UQcd Q `_bdY_^ _V dXU XYWX)f_\dQWU \__` RUY^W QbbQ^WUT _^ dXU RQcU R_Ti( Q^T dXU 

SYbSeYd R_QbT RUY^W QbbQ^WUT _^ dXU RQcU R_Ti7 Q^T Q `Q^U\( dXU `Q^U\ RUY^W S_^^USdUT d_ dXU RQcU 

R_Ti( Q^T dXU Y^dUbVQSU QbUQ RUY^W V_b]UT _^ dXU `Q^U\*

[0027] 9SS_bTY^W d_ c_]U U]R_TY]U^dc _V dXU ̀ bUcU^d TYcS\_cebU( dXU RQcU R_Ti Q^T dXU 

`Q^U\ QbU _^U `YUSU _b cU`QbQdU `YUSUc*

[0028] 9SS_bTY^W d_ Q^ U]R_TY]U^d _V Q cUS_^T Qc`USd _V dXU `bUcU^d TYcS\_cebU( Q 

RQddUbi `QS[ Yc `b_`_cUT( Y^S\eTY^W6 Q X_ecY^W7 dXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ dXU 

U]R_TY]U^d _V dXU VYbcd Qc`USd _V dXU `bUcU^d TYcS\_cebU( dXU `_gUb TYcdbYRedY_^ Q``QbQdec RUY^W 

QbbQ^WUT Y^ dXU X_ecY^W( Q^T dXU XYWX)f_\dQWU S_^^USdY_^ ̀ Qbd Q^T dXU \_g)f_\dQWU S_^^USdY_^ ̀ Qbd 

RUY^W Uh`_cUT Vb_] dXU X_ecY^W7 Q^T Q RQddUbi ]_Te\U( dXU RQddUbi ]_Te\U RUY^W \_SQdUT Y^ dXU 
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X_ecY^W Q^T U\USdbYSQ\\i S_^^USdUT d_ dXU RQddUbi ̀ _cYdYfU)U\USdb_TU S_^^USdY_^ U^T Q^T dXU RQddUbi 

^UWQdYfU)U\USdb_TU S_^^USdY_^ U^T bUc`USdYfU\i*

[0029] 9SS_bTY^W d_ Q^ U]R_TY]U^d _V Q dXYbT Qc`USd _V dXU ̀ bUcU^d TYcS\_cebU( Q fUXYS\U 

Yc `b_`_cUT( Y^S\eTY^W dXU RQddUbi `QS[ QSS_bTY^W d_ dXU U]R_TY]U^d _V dXU cUS_^T Qc`USd _V dXU 

`bUcU^d TYcS\_cebU*

[0030] LXU QTTYdY_^Q\ Qc`USdc Q^T QTfQ^dQWUc _V dXU `bUcU^d TYcS\_cebU gY\\ RU `b_fYTUT 

Y^ dXU V_\\_gY^W TUcSbY`dY_^( c_]U _V gXYSX gY\\ RUS_]U Q``QbU^d Vb_] dXU V_\\_gY^W TUcSbY`dY_^ 

_b ]Qi RU \UQb^UT Vb_] `bQSdYSUc _V dXU `bUcU^d TYcS\_cebU*

2A956 45B3A9@C9?> ?6 C85 4A1F9>7B

[0031] LXU V_bUW_Y^W Q^T+_b QTTYdY_^Q\ Qc`USdc Q^T QTfQ^dQWUc _V dXU ̀ bUcU^d TYcS\_cebU 

gY\\ RUS_]U Q``QbU^d Q^T S_]`bUXU^cYR\U Vb_] dXU V_\\_gY^W TUcSbY`dY_^c _V dXU U]R_TY]U^dc 

gYdX bUVUbU^SU d_ dXU QSS_]`Q^iY^W TbQgY^Wc( gXUbU6

[0032] ?B@* - Yc Q cSXU]QdYS cdbeSdebQ\ TYQWbQ] _V Q `_gUb TYcdbYRedY_^ Q``QbQdec 

QSS_bTY^W d_ Q^ U]R_TY]U^d _V dXU `bUcU^d TYcS\_cebU7

[0033] ?B@* . Yc Q cSXU]QdYS cdbeSdebQ\ TYQWbQ] _V Q^_dXUb `Ubc`USdYfU _V Q `_gUb 

TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ Q^ U]R_TY]U^d _V dXU `bUcU^d TYcS\_cebU7

[0034] ?B@* / Yc Q cSXU]QdYS cdbeSdebQ\ TYQWbQ] _V cdY\\ Q^_dXUb `Ubc`USdYfU _V Q `_gUb 

TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ Q^ U]R_TY]U^d _V dXU `bUcU^d TYcS\_cebU7

[0035] ?B@* 0 Yc Q^ Uh`\_TUT fYUg _V Q `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ Q^ 

U]R_TY]U^d _V dXU `bUcU^d TYcS\_cebU7

[0036] ?B@* 1 Yc Q cSXU]QdYS cdbeSdebQ\ TYQWbQ] _V Q XYWX)f_\dQWU \__`( Q `_cYdYfU)

U\USdb_TU f_\dQWU S_\\USdY_^ `YUSU( Q ^UWQdYfU)U\USdb_TU f_\dQWU S_\\USdY_^ `YUSU Q^T Q SYbSeYd 
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`b_dUSd_b Y^ Q `_gUb TYcdbYRedY_^ Q``QbQdec dXQd QbU ^_d bYfUdUT QSS_bTY^W d_ Q^ U]R_TY]U^d _V dXU 

`bUcU^d TYcS\_cebU7

[0037] ?B@* 2 Yc Q cSXU]QdYS cdbeSdebQ\ TYQWbQ] _V Q^ Y^dUbVQSU QbUQ _V Q `_gUb 

TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ Q^ U]R_TY]U^d _V dXU `bUcU^d TYcS\_cebU7

[0038] ?B@* 3 Yc Q cSXU]QdYS TYQWbQ] _V S_^^USdY_^ RUdgUU^ Q SYbSeYd R_QbT Q^T Q XYWX)

f_\dQWU \__`( Q ̀ bUSXQbWU \__` Q^T Q \_g)f_\dQWU S_^^USdY_^ ̀ Qbd _V Q ̀ _gUb TYcdbYRedY_^ Q``QbQdec 

QSS_bTY^W d_ Q^ U]R_TY]U^d _V dXU `bUcU^d TYcS\_cebU7

[0039] ?B@* 4 Yc Q cSXU]QdYS TYQWbQ] _V Q^_dXUb `Ubc`USdYfU _V S_^^USdY_^ RUdgUU^ Q 

SYbSeYd R_QbT Q^T Q XYWX)f_\dQWU \__`( Q `bUSXQbWU \__` Q^T Q \_g)f_\dQWU S_^^USdY_^ `Qbd _V Q 

`_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ Q^ U]R_TY]U^d _V dXU `bUcU^d TYcS\_cebU7

[0040] ?B@* 5 Yc Q cSXU]QdYS cdbeSdebQ\ TYQWbQ] _V Q SYbSeYd R_QbT _V Q ̀ _gUb TYcdbYRedY_^ 

Q``QbQdec QSS_bTY^W d_ Q^ U]R_TY]U^d _V dXU `bUcU^d TYcS\_cebU7

[0041] ?B@* -, Yc Q cSXU]QdYS cdbeSdebQ\ TYQWbQ] _V Q SYbSeYd `b_dUSd_b _V Q `_gUb 

TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ Q^ U]R_TY]U^d _V dXU `bUcU^d TYcS\_cebU7

[0042] ?B@* -- Yc Q cSXU]QdYS TYQWbQ] _V Q SYbSeYd `bY^SY`\U _V Q RQddUbi `QS[ QSS_bTY^W 

d_ Q^ U]R_TY]U^d _V dXU `bUcU^d TYcS\_cebU7

[0043] ?B@* -. Yc Q cSXU]QdYS cdbeSdebQ\ TYQWbQ] _V Q `_gUb TYcdbYRedY_^ Q``QbQdec 

QSS_bTY^W d_ Q^_dXUb U]R_TY]U^d _V dXU `bUcU^d TYcS\_cebU7 Q^T

[0044] ?B@* -/ Yc Q cSXU]QdYS cdbeSdebQ\ TYQWbQ] _V Q fUXYS\U QSS_bTY^W d_ Q^ 

U]R_TY]U^d _V dXU `bUcU^d TYcS\_cebU*

[0045] =UcSbY`dY_^c _V bUVUbU^SU ^e]UbQ\c6

[0046] -)`_gUb TYcdbYRedY_^ Q``QbQdec( .)RQddUbi `QS[( /)fUXYS\U(-,-)VYbcd ]_Te\U( -,.)

cUS_^T ]_Te\U( -,/)dXYbT ]_Te\U( -,0)V_ebdX ]_Te\U( -,1)VYVdX ]_Te\U( -,,)RQcU(--,)Y^dUbVQSU 
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QbUQ( ---)XYWX)f_\dQWU S_^^USdY_^ ̀ Qbd( ---Q)XYWX)f_\dQWU ̀ _cYdYfU)U\USdb_TU \UQT)_ed ̀ YUSU( ---R)

XYWX)f_\dQWU ^UWQdYfU)U\USdb_TU \UQT)_ed `YUSU( --.)\_g)f_\dQWU S_^^USdY_^ `Qbd( -.,)

QSS_]]_TQdY_^ SQfYdi( -/,)cUQ\Y^W bY^W( -0,)RQcU R_Ti( -1,)`Q^U\( .,,)XYWX)f_\dQWU \__`( .-,)

RQddUbi `_cYdYfU)U\USdb_TU S_^^USdY_^ U^T( ..,)RQddUbi ^UWQdYfU)U\USdb_TU S_^^USdY_^ U^T( ./,)

]QY^ TYcS_^^USdY^W cgYdSX S_bU( ./-)]QY^ ̀ _cYdYfU TYcS_^^USdY^W cgYdSX S_bU( ./-Q)]QY^ ̀ _cYdYfU 

\_g)f_\dQWU `_cYdYfU)U\USdb_TU dQR( ./-R)]QY^ `_cYdYfU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU dQR( ./.)

]QY^ ^UWQdYfU TYcS_^^USdY^W cgYdSX S_bU( ./.Q)]QY^ ^UWQdYfU \_g)f_\dQWU `_cYdYfU)U\USdb_TU dQR( 

./.R)]QY^ ^UWQdYfU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU dQR( .0,)SYbSeYd `b_dUSd_b( .1,)`_cYdYfU)

U\USdb_TU f_\dQWU S_\\USdY_^ `YUSU( .2,)^UWQdYfU)U\USdb_TU f_\dQWU S_\\USdY_^ `YUSU( .3,)^UWQdYfU)

U\USdb_TU S_^^USd_b( .3-)SebbU^d S_\\USdY_^ `Y^( .4,)`bUSXQbWU \__`( .4-)`bUSXQbWU bUcYcd_b( .4.)

`bUSXQbWU TYcS_^^USdY^W cgYdSX( .4/)`bUSXQbWU dQR( .40)`bUSXQbWU XYWX)f_\dQWU ̀ _cYdYfU)U\USdb_TU 

dQR( .41)`bUSXQbWU XYWX)f_\dQWU ^UWQdYfU)U\USdb_TU dQR( .42)`bUSXQbWU \_g)f_\dQWU `_cYdYfU)

U\USdb_TU dQR( .43)`bUSXQbWU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU dQR( .44)bUcYcd_b XYWX)f_\dQWU dQR( 

.45Q)bUcYcd_b XYWX)f_\dQWU `_cYdYfU)U\USdb_TU dQR( .45R)bUcYcd_b XYWX)f_\dQWU ^UWQdYfU)U\USdb_TU 

dQR( /,,)SYbSeYd R_QbT( /-,)\_g)f_\dQWU \__`( 0,,)RQddUbi ]_Te\U( Q^T 1,,)X_ecY^W*

45C19<54 45B3A9@C9?>

[0047] The embodiments of the present disclosure are described below in detail. 

Examples of the embodiments are shown in the accompanying drawings, and same or similar 

reference signs in all the accompanying drawings indicate same or similar components or 

components having same or similar functions. The embodiments described below with reference 

to the accompanying drawings are exemplary, and are merely intended to explain the present 

disclosure and cannot be construed as a limitation to the present disclosure. 
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[0048] In the description of the present disclosure, it needs to be understood that the 

TYbUSdY_^c _b `_cYdY_^Q\ bU\QdY_^cXY`c Y^TYSQdUT Ri dUb]c ceSX Qc nSU^dUbo( n\_^WYdeTY^Q\o( 

#X_bYj_^dQ\#( #\U^WdX#( #gYTdX#( #dXYS[^Ucco( ne``Ubo( n\_gUbo( nVb_^do( nbUQbo( n\UVdo( nbYWXdo( 

nfUbdYSQ\o( nX_bYj_^dQ\o( nd_`o( nR_dd_]o( nY^cYTUo( n_edcYTUo( nS\_S[gYcUo( nS_e^dUbS\_S[gYcUo( 

nQhYQ\o( nbQTYQ\o( Q^T nSYbSe]VUbU^dYQ\o QbU RQcUT _^ dX_cU cX_g^ Y^ dXU QSS_]`Q^iY^W TbQgY^Wc( 

and are only to facilitate the description of the present disclosure and simplify the description, and 

do not indicate or imply that the apparatus or component must have a specific orientation, be 

constructed and operated in a specific orientation, and therefore cannot be understood as limiting 

the present disclosure. 

[0049] In the description of the present disclosure, "a number of" means two or more 

than two, and "several" means one or more. 

[0050] In the present disclosure, it should be noted that unless otherwise explicitly 

specified and limited, the terms such as "connect" should be understood in a broad sense. For 

example, a connection may be a fixed connection, a detachable connection, or an integral 

connection; or the connection may be a mechanical connection or an electrical connection; or the 

connection may be a direct connection, an indirect connection through an intermediate medium, 

internal communication between two components, or an interaction relationship between two 

components. A person of ordinary skill in the art can understand specific meanings of the terms in 

the present disclosure based on specific situations. 

[0051] The battery pack 2 according to the embodiments of the present disclosure is 

described below with reference to the accompanying drawings. The battery pack 2 includes a 

housing 500, a battery module 400, and a power distribution apparatus 1. 

[0052] The power distribution apparatus 1 according to the embodiments of the present 



-.

disclosure is first described with reference to the accompanying drawings. 

[0053] As shown in FIG. 1 to FIG. 12, the power distribution apparatus 1 according to 

an embodiment of the present disclosure includes a base 100, a high-voltage loop 200, a circuit 

board 300 and a low-voltage loop 310. 

[0054] The base 100 has an interface area 110, and a high-voltage connection part 111 

and a low-voltage connection part 112 are fixed in the interface area 110. At least a portion of the 

high-voltage loop 200 is arranged on the base 100, the high-voltage loop 200 overlaps with the 

high-voltage connection part 111 for electrical connection, the high-voltage loop 200 has a battery 

positive-electrode connection end 210 and a battery negative-electrode connection end 220, 

components connected in the high-voltage loop 200 are electrically connected through overlapping, 

the high-voltage loop 200 includes a main disconnecting switch core 230, and the main 

disconnecting switch core 230 is fixed on the base 100 and the main disconnecting switch core 

and the base jointly form a first module 101. The circuit board 300 is arranged on the base 100. 

The low-voltage loop 310 is integrated into the circuit board 300 and the low-voltage loop and the 

circuit board jointly form a second module 102, and the high-voltage loop 200 and the low-voltage 

connection part 112 are respectively plugged into the circuit board 300 and electrically connected 

to the low-voltage loop 310. 

[0055] It should be noted that for the term "main disconnecting switch core 230", a main 

disconnecting switch may include but is not limited to one or more of a relay, an IGBT (Insulated 

Gate Bipolar Transistor, Insulated Gate Bipolar Transistor), and a MOS field-effect transistor 

(Metal-Oxide-Semiconductor Field->VVUSd LbQ^cYcd_b( FHK?>L&* #<_bUo bUVUbc d_ Q portion of the 

main disconnecting switch that mainly implements its function, and can be understood as the 

internal functional component of the main disconnecting switch after removing its housing, that is, 
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the main disconnecting switch core 230 may be the remaining part after removing the housing of 

the main disconnecting switch. In addition, the circuit board 300 can be integrated with a battery 

management controller (Battery Management Controller, BMC). 

[0056] In the battery pack 2 of the embodiment of the present disclosure, the power 

distribution apparatus 1 is provided in the housing, the high-voltage connection part 111 and the 

low-voltage connection part 112 are exposed from the housing, and the battery module 400 is 

located in the housing and is respectively electrically connected to the battery positive-electrode 

connection end 210 and the battery negative-electrode connection end 220. The high-voltage 

connection part 111 and the low-voltage connection part 112 are exposed from the housing to 

connect to electrical components of the vehicle (for example, a motor, an air conditioning 

compressor, or a PTC (Positive Temperature Coefficient)). 

[0057] For example, the high-voltage loop 200 and the low-voltage loop 310 are not 

directly connected to each other, and instead a transformer structure (that is, a structure that can 

change the voltage) is connected between the high-voltage loop 200 and the low-voltage loop 310, 

for example, a transformer is connected between the high-voltage loop 200 and the low-voltage 

loop 310. The setting of the transformer structure can ensure that the voltage of the current in the 

low-voltage loop 310 is lower than the voltage of the current in the high-voltage loop 200, and the 

battery module 400 can supply power to the low-voltage loop 310 through the high-voltage loop 

200 and the transformer structure, to achieve normal operation of the low-voltage loop 310. 

[0058] According to the power distribution apparatus 1 of the embodiment of the present 

disclosure, the base 100 has the interface area 110, and the high-voltage connection part 111 and 

the low-voltage connection part 112 are fixed in the interface area 110, and the high-voltage 

connection part 111 and the low-voltage connection part 112 are exposed from the housing. The 
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high-voltage connection part 111 can supply power to high-voltage electrical devices of the vehicle. 

The low-voltage connection part 112 can include a communication pin for communicating with a 

controller of the vehicle to achieve real-time control over the power distribution apparatus 1, and 

the low-voltage connection part 112 may also include a low-voltage plug for supplying power to 

low-voltage electrical devices of the vehicle. Furthermore, the base 100 can fix positions of the 

high-voltage connection part 111 and the low-voltage connection part 112 relative to the base 100, 

to avoid contact between the high-voltage connection part 111 and the low-voltage connection part 

112 to ensure the safety of the electrical connection of the power distribution apparatus 1. The 

high-voltage connection part 111, the low-voltage connection part 112 and the base 100 can be 

designed separately to enhance connection flexibility. 

[0059] Since the main disconnecting switch core 230 is directly used, and the base 100 

is used to fix and protect the main disconnecting switch core 230, the original housing of the 

existing disconnecting switch is removed, and the structure is simple and more compact. The low-

voltage loop 310 is further integrated into the circuit board 300, to create prerequisite for removing 

a large number of internal copper bars and wire harnesses in the power distribution apparatus 1. 

On this basis, combined with other settings of the power distribution apparatus 1, stable electrical 

connection can be achieved while removing existing copper bars and wire harnesses. This is 

specifically as follows: 

[0060] First, since the base 100 is used to directly fix the main disconnecting switch core 

230, the main disconnecting switch core 230 can have a sufficiently long lead-out part while the 

space is saved, so that the high-voltage loop 200 and the high-voltage connection part 111 can be 

electrically connected through overlapping, and the components connected in the high-voltage 

loop 200 can be electrically connected through overlapping, that is, overlapping can be 
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implemented between the components that need to be connected in the high-voltage loop 200 and 

between the high-voltage loop 200 and the high-voltage connection part 111 through partial 

superimposing. Electrical connection is achieved through this overlapping, thus eliminating the 

intermediate connector in the existing high-voltage loop and the intermediate connector between 

the high-voltage loop and the high-voltage connection part, that is, copper bars and wire harnesses 

in the high-voltage part. 

[0061] Moreover, since the main disconnecting switch core 230 can have a sufficiently 

long lead-out part, and the low-voltage loop 310 is integrated into the circuit board 300, the high-

voltage loop 200 and the low-voltage connection part 112 can be plugged into the circuit board 

300 and are electrically connected to the low-voltage loop 310, that is, the high-voltage loop 200 

and low-voltage connection part 112 can be directly plugged into the circuit board 300, thereby 

realizing the connection between the high-voltage loop 200 and the low-voltage loop 310 and the 

connection between the low-voltage connection part 112 and the low-voltage loop 310. The low-

voltage loop 310 on the circuit board 300 can control the connection and disconnection of the main 

disconnecting switch core 230, which can eliminate the existing intermediate connectors for high 

and low voltage connections and the intermediate connectors between the low-voltage circuit and 

the low-voltage connection part, that is, the copper bar and wiring harnesses of the low-voltage 

part. 

[0062] In this way, the electrical connections between the components of the high-

voltage loop 200 and between the high-voltage loop 200 and the high-voltage connection part 111 

are more reliable, the layout is clear, and it is not prone to problems such as excessive temperature 

rise or sintering at the connection point. The battery module 400 can supply power to the high-

voltage loop 200 through the battery positive-electrode connection end 210 and the battery 
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negative-electrode connection end 220, and the high-voltage loop 200 can supply power to high-

voltage electrical components on the vehicle through the high-voltage connection part 111. By 

eliminating a large number of copper bars and wire harnesses in the existing power distribution 

apparatus, the layout of electrical connections in the power distribution apparatus 1 can be further 

simplified, thereby further reducing the volume of the power distribution apparatus 1, improving 

the space utilization of the power distribution apparatus 1, and reducing the weight and costs of 

the power distribution apparatus 1, so as to further save the space of the battery pack 2, improve 

the energy density of the battery pack 2 and improve the battery endurance of the entire vehicle. 

In addition, the base 100 can fix relative positions of the high-voltage connection part 111, the 

low-voltage connection part 112, the high-voltage loop 200 and the circuit board 300, and improve 

reliability of the electrical connection between the high-voltage loop 200 and the circuit board 300 

and between the low-voltage connection part 112 and the circuit board 300. 

[0063] In addition, the main disconnecting switch core 230 is fixed on the base 100 and 

the main disconnecting switch core and the base form the first module 101, the circuit board 300 

is arranged on the base 100, and the low-voltage loop 310 is integrated on the circuit board 300 

and the low-voltage loop and the circuit board jointly form the second module 102. In this way, 

the power distribution apparatus 1 is assembled in a modular manner. On the one hand, this can 

easily realize automated assembly, reduce process costs, design costs and labor costs, and improve 

production efficiency, and on the other hand, improve the space utilization of the power 

distribution apparatus 1. The power distribution apparatus 1 is smaller, lighter and more versatile, 

thus saving space of the battery pack 2, improving the energy density of the battery pack 2, and 

improving the battery endurance of the entire vehicle. 

[0064] In this way, the power distribution apparatus 1 in the embodiments of the present 



-3

disclosure has advantages such as a simple and compact structure, high space utilization, a small 

volume, a light weight, low costs, versatility and high production efficiency. 

[0065] According to the battery pack 2 of the embodiment of the present disclosure, the 

power distribution apparatus 1 of the above embodiment of the present disclosure is assembled in 

a modular manner, and has the advantages such as a small volume, a light weight, low costs, 

versatility and high production efficiency. 

[0066] According to some specific embodiments of the present disclosure, as shown in 

FIG.1 to FIG. 3, the high-voltage loop 200 also includes a circuit protector 240, and the circuit 

protector 240 is arranged on the base 100 as the third module 103 and overlaps with the main 

disconnecting switch core 230 for electrical connection. The circuit protector 240 may include but 

is not limited to one or more loop protection devices such as fuses, circuit breakers, fuses, and 

active fuses. By setting the circuit protector 240, when the high-voltage loop 200 has an excessive 

current or voltage, the circuit protector 240 can automatically disconnect to cut off the high-voltage 

loop 200 in time, thereby protecting other components in the high-voltage loop 200. 

[0067] In this way, there is no need to arrange a conductive structure (for example, a 

conductive copper bar) between the circuit protector 240 and the main disconnecting switch core 

230, and the power distribution apparatus 1 has higher space utilization, and therefore has a smaller 

volume, a lighter weight and lower costs. Therefore, it is conducive to improving reliability of the 

electrical connection between the circuit protector 240 and the main disconnecting switch core 230, 

and it is not prone to problems such as excessive temperature rise and sintering at the connection 

point. In addition, the circuit protector 240 is used as the third module 103, which further improves 

modularity of the power distribution apparatus 1, further facilitates the automated assembly of the 

power distribution apparatus 1, further reduces process costs and labor costs, and improves 
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production efficiency. 

[0068] Further, as shown in FIG. 1 to FIG. 3, the high-voltage loop 200 includes 

multiple main disconnecting switch cores 230, and the multiple main disconnecting switch cores 

230 include at least a main positive disconnecting switch core 231 and a main negative 

disconnecting switch core 232. A first end terminal of the circuit protector 240 forms a battery 

positive-electrode connection end 210, and a second end terminal of the circuit protector 240 

overlaps with a first end terminal of the main positive disconnecting switch core 231 for electrical 

connection, and a second end terminal of the main positive disconnecting switch core 231 and a 

first end terminal of the main negative disconnecting switch core 232 respectively overlap with 

the high-voltage connection part 111 for electrical connection. 

[0069] The main positive disconnecting switch core 231 can include but is not limited 

to one or more of a core of a relay (that is, the relay does not need to be equipped with a housing), 

a core of an IGBT (that is, the IGBT does not need to be equipped with a housing), and a core of 

a MOS transistor (that is, the MOS transistor does not need to be equipped with a housing), and 

the main negative disconnecting switch core 232 can include but is not limited to one or more of 

a core of a relay (that is, the relay does not need to be equipped with a housing), a core of an IGBT 

(that is, the IGBT does not need to be equipped with a housing), and a core of a MOS transistor 

(that is, the MOS transistor does not need to be equipped with a housing). 

[0070] It should be noted that the circuit board 300 is integrated with the low-voltage 

loop 310, so that connection and disconnection of the main positive disconnecting switch core 231 

and connection and disconnection of the main negative disconnecting switch core 232 can be 

controlled. 

[0071] For example, the main positive disconnecting switch core 231 can control 



-5

whether the high-voltage connection part 111 is connected to the battery positive-electrode 

connection end 210, and there is no need to arrange a conductive structure (for example, a 

conductive copper bar or wire) between the main positive disconnecting switch core 231 and the 

circuit protector 240. There is no need to arrange a conductive structure (for example, a conductive 

copper bar or wire) between the main positive disconnecting switch core 231 and the high-voltage 

connection part 111. This simplifies the electrical connection structure of the main positive 

disconnecting switch core 231, the electrical connection is reliable, the layout is simple, and it is 

not prone to problems such as excessive temperature rise or sintering at the connection point. 

[0072] The main negative disconnecting switch core 232 can control whether the high-

voltage connection part 111 is connected to the battery negative-electrode connection end 220, and 

there is no need to arrange a conductive structure (for example, a conductive copper bar or wire) 

between the main negative disconnecting switch core 232 and the high-voltage connection part 

111. This simplifies the electrical connection structure of the main negative disconnecting switch 

core 232, the electrical connection is reliable, the layout is simple, and it is not prone to problems 

such as excessive temperature rise or sintering at the connection point. 

[0073] When both the main positive disconnecting switch core 231 and the main 

negative disconnecting switch core 232 remain closed, the electrical conduction of the high-

voltage loop 200 can be achieved. In this case, the battery module 400 can supply power to high-

voltage electrical devices of the vehicle through the high-voltage connection part 111. Since the 

voltage of the current in the high-voltage loop 200 is relatively high, the main positive 

disconnecting switch core 231 and the main negative disconnecting switch core 232 are arranged, 

and connection and disconnection of the main positive disconnecting switch core 231 and the main 

negative disconnecting switch core 232 do not interfere with each other, so that the high-voltage 
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loop 200 can be cut off very reliably, to improve the safety of the high-voltage loop 200, thereby 

ensuring the safety of power supply to high-voltage electrical devices of the vehicle. 

[0074] Further, as shown in FIG. 1 and FIG. 8, the main positive disconnecting switch 

core 231 has a main positive low-voltage positive-electrode connecting piece 231a and a main 

positive low-voltage negative-electrode connecting piece 231b, and the main positive low-voltage 

positive-electrode connecting piece 231a and the main positive low-voltage negative-electrode 

connecting piece 231b are plugged into the circuit board 300 and electrically connected to the low-

voltage loop 310. The main negative disconnecting switch core 232 has a main negative low-

voltage positive-electrode connecting piece 232a and a main negative low-voltage negative-

electrode connecting piece 232b, and the main negative low-voltage positive-electrode connecting 

piece 232a and the main negative low-voltage negative-electrode connecting piece 232b are 

plugged into the circuit board 300 to be electrically connected to the low-voltage loop 310. 

[0075] In this way, the main positive disconnecting switch core 231 and the main 

negative disconnecting switch core 232 achieve electrical connection with the low-voltage loop 

310 on the circuit board 300, so that the low-voltage loop 310 on the circuit board 300 can be used 

to control connection and disconnection of the main positive disconnecting switch core 231 and 

connection and disconnection of the main negative disconnecting switch core 232. Moreover, the 

main positive disconnecting switch core 231 is directly connected to the circuit board 300 in a 

plugging manner through the main positive low-voltage positive-electrode tab 231a and the main 

positive low-voltage negative-electrode tab 231b, which can eliminate a conductive structure (for 

example, a conductive copper bar or wire) between the main positive disconnecting switch core 

231 and the circuit board 300, to ensure reliable electrical connection between the main positive 

disconnecting switch core 231 and the circuit board 300, and help to reduce the volume, costs and 
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weight of the power distribution apparatus 1. 

[0076] Moreover, the main negative disconnecting switch core 232 is directly connected 

to the circuit board 300 in a plugging manner through the main negative low-voltage positive-

electrode tab 232a and the main negative low-voltage negative-electrode tab 232b, which can 

eliminate a conductive structure (for example, a conductive copper bar or wire) between the main 

negative disconnecting switch core 232 and the circuit board 300, to ensure reliable electrical 

connection between the main negative disconnecting switch core 232 and the circuit board 300, 

and help to reduce the volume, costs and weight of the power distribution apparatus 1. 

[0077] Optionally, as shown in FIG. 1, FIG. 7, and FIG. 8, a positive-electrode voltage 

collection piece 250 is overlapped at an overlapping position between the second end terminal of 

the main positive disconnecting switch core 231 and the high-voltage connection part 111, and the 

positive-electrode voltage collection piece 250 is plugged into the circuit board 300 and is 

electrically connected to the low-voltage loop 310, and a negative voltage collection piece 260 is 

overlapped at an overlapping position between the first end terminal of the main negative 

disconnecting switch core 232 and the high-voltage connection part 111, and the negative voltage 

collection piece 260 is plugged into the circuit board 300 and is electrically connected to the low-

voltage loop 310. 

[0078] In this way, the circuit board 300 can collect the voltage of the high-voltage loop 

200 through the positive-electrode voltage collection piece 250 and the negative voltage collection 

piece 260, to monitor the voltage of the high-voltage loop 200 and whether sintering occurs, which 

is conducive to the reliable application of the power distribution apparatus 1 and improves the 

safety of the power distribution apparatus 1. 

[0079] In some optional embodiments of the present disclosure, as shown in FIG. 1 to 
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FIG. 3, the high-voltage loop 200 also includes a negative-electrode connector 270, a first end 

terminal of the negative-electrode connector 270 forming the battery negative-electrode 

connection end 220, and a second end terminal of the negative-electrode connector 270 

overlapping with the second end terminal of the main negative disconnecting switch core 232 for 

electrical connection. 

[0080] In this way, the negative-electrode connector 270 is arranged, so that the battery 

negative-electrode connection end 220 can be formed to achieve effective connection between the 

high-voltage loop 200 and the battery module 400, and there is no need to arrange a conductive 

structure (for example, a conductive copper bar or wire) between the negative-electrode connector 

270 and the main negative disconnecting switch core 232. This not only ensures the safety of the 

electrical connection of the power distribution apparatus 1, but also improves the space utilization 

of the power distribution apparatus 1 and reduces the volume of the power distribution apparatus 

1, and reduces the weight and costs of the power distribution apparatus 1. 

[0081] Further, as shown in FIG. 2 and FIG. 3, the negative-electrode connector 270 is 

a current sensor, and the current sensor is connected to a current collection pin 271, and the current 

collection pin 271 is plugged into the circuit board 300 and is electrically connected to the low-

voltage loop 310. The current sensor can be used as a high voltage supervise unit (High voltage 

supervise unit, HVSU). 

[0082] In this way, the circuit board 300 can collect the current of the low-voltage loop 

310 through the current sensor, thereby ensuring the stability of the current of the low-voltage loop 

310, to ensure reliable usage of the power distribution apparatus 1. The current sensor can be a 

shunt. Moreover, the current collection pin 271 is plugged into the circuit board 300 and is 

electrically connected to the low-voltage loop 310, so that there is no need to arrange an additional 
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copper bar or wiring harness. 

[0083] For example, as shown in FIG. 1 and FIG. 3, the circuit protector 240, the main 

positive disconnecting switch core 231, the main negative disconnecting switch core 232 and the 

negative-electrode connector 270 are arranged in sequence along the length direction of the base 

100, which facilitates overlapping between multiple components in the high-voltage loop 200 and 

is conducive to eliminating a conductive structure (for example, a conductive copper bar or wire), 

thereby improving the space utilization of the power distribution apparatus 1 and reducing the 

volume and costs and weight of the power distribution apparatus 1, ensuring the reliability of the 

electrical connection, and avoiding damage to the high-voltage loop 200. Moreover, because the 

high-voltage loop 200 is mainly arranged along the length direction of the base 100, the space of 

the base 100 can be used more effectively. 

[0084] Moreover, the low-voltage connection part 112 and the negative-electrode 

connector 270 are arranged along the width direction of the base 100, so that the low-voltage 

connection part 112 and the high-voltage circuit do not need to continue to be arranged along the 

length direction of the base 100, which can reduce the length of the power distribution apparatus 

1, further improve the space utilization of the power distribution apparatus 1, and reduce the weight 

and costs of the power distribution apparatus 1. 

[0085] In some optional embodiments of the present disclosure, as shown in FIG. 4, FIG. 

7, FIG. 8 and FIG. 11, the high-voltage loop 200 also includes a precharge loop 280. A portion of 

the precharge loop 280 is integrated on the circuit board 300. The precharge loop 280 includes a 

precharge resistor 281 and a precharge disconnecting switch 282, the precharge resistor 281 is 

arranged on the base 100 as the fourth module104 and plugged into the circuit board 300 to be 

electrically connected to a portion of the precharge loop 280 integrated into the circuit board 300, 
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the precharge disconnecting switch 282 is plugged into the circuit board 300 to be electrically 

connected to the low-voltage loop 310, and the precharge resistor 281 and the precharge 

disconnecting switch 282 are connected in series to each other and are in parallel with the main 

disconnecting switch core 230. The precharge disconnecting switch 282 is arranged on the base 

100 as the fifth module 105 or the precharge disconnecting switch 282 is fixed on the base 100 

and the precharge disconnecting switch and the base 100 and the main disconnecting switch core 

jointly form the first module101. 

[0086] The precharge resistor 281 and the precharge disconnecting switch 282 are 

connected in series to each other, and after the precharge resistor 281 and the precharge 

disconnecting switch 282 are connected in series to each other, the precharge resistor and the 

precharge disconnecting switch are connected in parallel with the main disconnecting switch core 

230. Moreover, the precharge disconnecting switch 282 and the low-voltage loop 310 are directly 

connected to each other, that is, there is no need to arrange a transformer structure between the 

precharge disconnecting switch 282 and the low-voltage loop 310. 

[0087] By setting up the precharge loop 280, the battery module 400 and the main 

disconnecting switch core 230 can be prevented from being damaged, thus ensuring safety of the 

battery module 400 and the main disconnecting switch core 230. The circuit board 300 can control 

connection and disconnection of the precharge disconnecting switch 282. Moreover, the precharge 

disconnecting switch 282 can be directly fixed on the base 100. There is no need to arrange an 

additional housing for the precharge disconnecting switch 282, which can reduce the volume of 

the power distribution apparatus 1 and the weight and costs of the power distribution apparatus 1. 

[0088] In addition, the precharge resistor 281 serves as the fourth module 104, and the 

precharge disconnecting switch 282 serves as the fifth module 105 alone or is integrated into the 
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first module 101, which can further improve the modularity of the power distribution apparatus 1. 

On the one hand, this can easily realize automated assembly, reduce process costs, design costs 

and labor costs, and improve production efficiency, and on the other hand, improve the space 

utilization of the power distribution apparatus 1. The power distribution apparatus 1 is smaller, 

lighter and more versatile, thus saving space of the battery pack 2, improving the energy density 

of the battery pack 2, and improving the battery endurance of the entire vehicle. 

[0089] In addition, the precharge resistor 281 and the precharge disconnecting switch 

282 are both plugged into the circuit board 300, and there is no need to arrange a conductive 

structure (for example, a conductive copper bars or wire) between the precharge resistor and the 

circuit board 300 and between the precharge disconnecting switch and the circuit board, which can 

simplify the layout of the power distribution apparatus 1, reduce the volume of the power 

distribution apparatus 1, and improve space utilization of the power distribution apparatus 1. 

[0090] The precharge resistor 281 can be a thermistor. As the thermistor is applied to 

the precharge loop 280, the precharge loop 280 has a simple structure, a small volume, is easy to 

integrate with other components, has protection capabilities against precharge overheating, and 

has good adaptability to the working environments and resistance ranges. 

[0091] For example, the resistance of a thermistor is relatively sensitive to temperature. 

When the temperature of the thermistor rises above a temperature conversion point (a Curie 

temperature point), the resistance rises sharply. When the thermistor is applied to the precharge 

loop 280, only a resistance range for normal working (between the minimum resistance and the 

resistance corresponding to the Curie temperature) needs to be considered. The resistance range 

and the allowable energy range of the thermistor can be calculated based on parameter 

requirements such as a voltage, a load capacitance, a precharge completion voltage difference, and 
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a precharge time. 

[0092] The minimum resistance of the thermistor is calculated as follows: 

J]Y^md]Y^+%<'\^%M;+M;vMd&&( dXU ]QhY]e] bUcYcdQ^SU _V dXU dXUb]Ycd_b Yc SQ\Se\QdUT Qc V_\\_gc6 

J]Qhld]Qh+%<'\^%M;+M;vMd&&* d]Y^ Yc dXU ]Y^Y]e] `bUSXQbWU dY]U( d]Qh Yc dXU ]QhY]e] 

precharge time, Rmin is the minimum resistance of the thermistor, Rmax is the maximum 

resistance of the thermistor, C is a capacitance of a capacitive load, Ut is a corresponding terminal 

voltage of a capacitive load during the precharge process, and UB is a voltage of the battery module 

400. 

[0093] After calculating the resistance range of the thermistor, precharge time 

verification is performed according to a temperature-resistance property curve of the selected 

thermistor. Within a temperature range, such as -2,Ð d_ -/,Ð( dXU ]QhY]e] Q^T ]Y^Y]e] 

values of corresponding resistances of the thermistor within this temperature range are selected for 

precharge time verification. 

[0094] During the precharge process of the thermistor, the maximum energy released by 

the precharge loop 280 to the thermistor is calculated as follows: Ech=½CU². Energy that needs 

to be absorbed when the temperature of a single thermistor rises from the maximum operating 

environment temperature Tamax to the Curie temperature Tc is Eth: Eth=Cth*(Tc-Tamax), where 

Cth is the heat capacity (that is, energy required to increase the temperature of the thermistor body 

by 1K, and the unit is joule) of the thermistor. 

[0095] LXU dXUb]Ycd_b cX_e\T ]QY^dQY^ Q \_g bUcYcdQ^SU cdQdU TebY^W ^_b]Q\ ecQWU7 

_dXUbgYcU( dXU SXQbWY^W dY]U Yc QVVUSdUT* BV dXU U^UbWi _V dXU SXQbWY^W \__` Yc WbUQdUb dXQ^ Q\\_gQR\U 

U^UbWi _V Q cY^W\U dXUb]Ycd_b( ]e\dY`\U dXUb]Ycd_bc SQ^ RU S_^^USdUT Y^ cUbYUc _b Y^ `QbQ\\U\ V_b 

U^UbWi TUS_]`_cYdY_^( d_ Y^SbUQcU dXU SYbSeYd f_\dQWU bUcYcdQ^SU Q^T U^UbWi d_\UbQ^SU SQ`QRY\Ydi( 
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dXQd Yc( ̂ 'k'>dXm>SX* k Yc Q bUcUbfU ]QbWY^ V_b cQVUdi dXQd Yc WU^UbQ\\i ,*3 d_ ,*5( Q^T ̂  Yc Q ̂ e]RUb 

_V dXUb]Ycd_bc ecUT* LXU ^e]RUb _V dXUb]Ycd_bc _RdQY^UT dXb_eWX dXYc SQ\Se\QdY_^ ]UdX_T ^_d _^\i 

]UUdc dXU bUaeYbU]U^dc( Red Q\c_ SQ^ bUTeSU S_cdc*

[0096] B^ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( Q bUcYcdQ^SU bQ^WU _V Q cY^W\U 

dXUb]Ycd_b SQ^ RU .,y d_ .,,y( Q^ Q]RYU^d dU]`UbQdebU bQ^WU Yc )2,Ð d_ -/,Ð( Q^T Q cY^W\U 

gYdXcdQ^T f_\dQWU SQ`QRY\Ydi SQ^ RU Q gYdXcdQ^T f_\dQWU 01,N=< Q^T RU\_g _b Q gYdXcdQ^T f_\dQWU 

-,,,N=< Q^T RU\_g*

[0097] LXU V_\\_gY^W ecUc Q^ UhQ]`\U Y^ gXYSX gXU^ dXU f_\dQWU Yc 0,,N=<( dXU 

SQ`QSYdQ^SU fQ\eU _V dXU SQ`QSYdYfU \_QT Yc 4,,zV( Q^T dXU SXQbWY^W f_\dQWU TYVVUbU^SU Yc 54$( Q 

bUc`_^cU dY]U Yc gYdXY^ -*1 cUS_^Tc* IQbQ]UdUbc _V Q cY^W\U dXUb]Ycd_b QbU Qc V_\\_gc6 Q bUcYcdQ^SU 

fQ\eU Yc 3, y( Q gYdXcdQ^T f_\dQWU Yc 1,,N=<( Q <ebYU dU]`UbQdebU Yc -.1 Ð( Q bUcYcdQ^SU bQ^WU 

_V dXU dXUb]Ycd_b Yc 12 y d_ --. y gYdXY^ dXU bQ^WU _V )2, Ð d_ -.1 Ð( Q^T dXUb]Q\ SQ`QSYdi Yc 

.*1C+D* LXU ^e]RUb _V ecUT dXUb]Ycd_bc SQ^ RU `bU\Y]Y^QbY\i cU\USdUT Qc V_\\_gc6

N_\dQWU+SQ`QSYdQ^SU
4,,z? _b \Ucc

%Y^S\eTY^W 4,,&

-1,,z?

%4,, d_ -1,,&

.1,,z?

%-1,, d_ .1,,&

1,,N=< _^U dXUb]Ycd_b dg_ dXUb]Ycd_bc Y^ `QbQ\\U\
dXbUU dXUb]Ycd_bc Y^ 

`QbQ\\U\

-,,,N=<
dg_ dXUb]Ycd_bc Y^ 

cUbYUc

dg_ dXUb]Ycd_bc Y^ `QbQ\\U\ 

Q^T dg_ dXUb]Ycd_bc Y^ 

cUbYUc

dXbUU dXUb]Ycd_bc Y^ 

`QbQ\\U\ Q^T dg_ 

dXUb]Ycd_bc Y^ cUbYUc

[0098] NUbYVYSQdY_^ Yc `UbV_b]UT RQcUT _^ dXU QR_fU V_b]e\Q* IbUSXQbWU Yc S_]`\UdUT 

gYdXY^ -4,]c d_ /2,]c( dXU cQVUdi ]QbWY^ SQ^ RU cU\USdUT Qc ,*4( dXU ]QhY]e] Q]RYU^d 

dU]`UbQdebU Yc 5,Ð( dXU U^UbWi bUaeYbUT V_b dXU dXUb]Ycd_b d_ bUQSX dXU <ebYU dU]`UbQdebU Yc 3,C( 

Q^T dXU SYbSeYd U^UbWi Yc 20C( dXQd Yc( Q cY^W\U dXUb]Ycd_b ]UUdc dXU bUaeYbU]U^d Q^T ]UUdc dXU 

Uh`USdUT S_^TYdY_^*



.4

[0099] LXU QR_fU Yc _^\i Q^ Uh`\Q^QdY_^ _V Q SUbdQY^ U]R_TY]U^d _V dXU `bUcU^d 

TYcS\_cebU( Q^T Yc Y^dU^TUT d_ VebdXUb Y\\ecdbQdU dXU ̀ bQSdYSQ\ Q``\YSQdY_^( Q^T Yc ̂ _d Y^dU^TUT d_ \Y]Yd 

dXU `QdU^d cS_`U _V dXU `bUcU^d TYcS\_cebU*

[0100] ?ebdXUb( Qc cX_g^ Y^ ?B@* 0( dXU ̀ bUSXQbWU \__` .4, Q\c_ Y^S\eTUc Q ̀ bUSXQbWU dQR 

.4/( Q VYbcd U^T _V dXU `bUSXQbWU dQR .4/ RUY^W _fUb\Q``UT Qd Q^ _fUb\Q``Y^W `_cYdY_^ RUdgUU^ dXU 

cUS_^T U^T dUb]Y^Q\ _V dXU SYbSeYd `b_dUSd_b .0, Q^T dXU VYbcd U^T dUb]Y^Q\ _V dXU ]QY^ `_cYdYfU 

TYcS_^^USdY^W cgYdSX S_bU ./-( Q^T Q cUS_^T U^T _V dXU `bUSXQbWU dQR .4/ RUY^W `\eWWUT Y^d_ dXU 

SYbSeYd R_QbT /,, Q^T U\USdbYSQ\\i S_^^USdUT d_ Q `_bdY_^ _V dXU `bUSXQbWU \__` .4, Y^dUWbQdUT _^ 

dXU SYbSeYd R_QbT /,,*

[0101] ;i cUddY^W dXU `bUSXQbWU dQR .4/( dXU `QbQ\\U\ S_^^USdY_^ RUdgUU^ dXU `bUSXQbWU 

\__` .4, Q^T dXU ]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX S_bU ./- SQ^ RU QSXYUfUT( Q^T dXU `bUSXQbWU 

dQR SQ^ RU ecUT d_ TUdUSd dXU f_\dQWU _V dXU `bUSXQbWU \__` .4,* ;UcYTUc( dXU `bUSXQbWU dQR .4/ 

QT_`dc _fUb\Q``Y^W Q^T `\eWWY^W ]UdX_Tc d_ QSXYUfU U\USdbYSQ\ S_^^USdY_^( Q^T dXUbU Yc ^_ ^UUT d_ 

QbbQ^WU Q S_^TeSdYfU cdbeSdebU %V_b UhQ]`\U( Q S_^TeSdYfU S_``Ub RQb _b gYbU& RUdgUU^ dXU 

`bUSXQbWU dQR .4/ Q^T dXU SYbSeYd R_QbT /,,( Q^T dXUbU Yc ^_ ^UUT d_ QbbQ^WU Q S_^TeSdYfU cdbeSdebU 

%V_b UhQ]`\U( Q S_^TeSdYfU S_``Ub RQb _b gYbU& RUdgUU^ dXU ̀ bUSXQbWU dQR .4/ Q^T dXU _fUb\Q``Y^W 

`_cYdY_^ RUdgUU^ dXU cUS_^T U^T dUb]Y^Q\ _V dXU SYbSeYd `b_dUSd_b .0, Q^T dXU VYbcd U^T dUb]Y^Q\ _V 

dXU ]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX S_bU ./-( gXYSX SQ^ cY]`\YVi dXU \Qi_ed _V dXU `_gUb 

TYcdbYRedY_^ Q``QbQdec -( bUTeSU dXU f_\e]U _V dXU ̀ _gUb TYcdbYRedY_^ Q``QbQdec -( Q^T Y]`b_fU dXU 

c`QSU edY\YjQdY_^ _V dXU `_gUb TYcdbYRedY_^ Q``QbQdec -*

[0102] K`USYVYSQ\\i( dXU `bUSXQbWU TYcS_^^USdY^W cgYdSX .4. XQc Q `bUSXQbWU XYWX)

f_\dQWU `_cYdYfU)U\USdb_TU dQR .40( Q `bUSXQbWU XYWX)f_\dQWU ^UWQdYfU)U\USdb_TU dQR .41( Q 

`bUSXQbWU \_g)f_\dQWU `_cYdYfU)U\USdb_TU dQR .42( Q^T Q `bUSXQbWU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU 



.5

dQR .43( dXU `bUSXQbWU \_g)f_\dQWU `_cYdYfU)U\USdb_TU dQR .42 Q^T dXU `bUSXQbWU \_g)f_\dQWU 

^UWQdYfU)U\USdb_TU dQR .43 QbU bUc`USdYfU\i `\eWWUT Y^d_ dXU SYbSeYd R_QbT /,, d_ RU U\USdbYSQ\\i 

S_^^USdUT d_ dXU \_g)f_\dQWU \__` /-,( Q^T dXU `bUSXQbWU XYWX)f_\dQWU `_cYdYfU)U\USdb_TU dQR .40 

Q^T dXU ̀ bUSXQbWU XYWX)f_\dQWU ̂ UWQdYfU)U\USdb_TU dQR .41 QbU bUc`USdYfU\i ̀ \eWWUT Y^d_ dXU SYbSeYd 

R_QbT /,, d_ RU U\USdbYSQ\\i S_^^USdUT d_ Q `_bdY_^ _V dXU `bUSXQbWU \__` .4, Y^dUWbQdUT _^ dXU 

SYbSeYd R_QbT /,,*

[0103] LXUbUV_bU( dXU \_g)f_\dQWU \__` /-, SQ^ S_^db_\ S_^^USdY_^ Q^T TYcS_^^USdY_^ 

_V dXU `bUSXQbWU TYcS_^^USdY^W cgYdSX -5,( Q^T dXU UhYcdY^W Y^dUb]UTYQdU S_^^USd_b RUdgUU^ dXU 

`bUSXQbWU TYcS_^^USdY^W cgYdSX Q^T dXU SYbSeYd R_QbT SQ^ RU U\Y]Y^QdUT( dXQd Yc( dXU S_``Ub RQbc 

Q^T gYbU XQb^UccUc _V dXU ̀ bUSXQbWU ̀ Qbd _b dXU \Y[U( dXU U\USdbYSQ\ S_^^USdY_^ RUdgUU^ dXU ̀ bUSXQbWU 

TYcS_^^USdY^W cgYdSX -5, Q^T dXU SYbSeYd R_QbT /,, Yc ]_bU bU\YQR\U( Q^T dXU \Qi_ed Yc S\UQb( Q^T 

UhSUccYfU dU]`UbQdebU bYcU _b cY^dUbY^W Qd Q S_^^USdY_^ `_Y^d Yc \Ucc \Y[U\i d_ _SSeb* LXU \Qi_ed _V 

U\USdbYSQ\ S_^^USdY_^c Y^ dXU `_gUb TYcdbYRedY_^ Q``QbQdec - SQ^ RU VebdXUb cY]`\YVYUT( dXUbURi 

VebdXUb bUTeSY^W dXU f_\e]U _V dXU `_gUb TYcdbYRedY_^ Q``QbQdec -( Y]`b_fY^W dXU c`QSU edY\YjQdY_^ 

_V dXU `_gUb TYcdbYRedY_^ Q``QbQdec -( Q^T bUTeSY^W dXU gUYWXd Q^T S_cdc _V dXU `_gUb TYcdbYRedY_^ 

Q``QbQdec -( c_ Qc d_ VebdXUb cQfU dXU c`QSU _V dXU RQddUbi `QS[ .( Y]`b_fU dXU U^UbWi TU^cYdi _V dXU 

RQddUbi `QS[ . Q^T Y]`b_fU dXU RQddUbi U^TebQ^SU _V dXU U^dYbU fUXYS\U*

[0104] B^ c_]U U]R_TY]U^dc _V dXU ̀ bUcU^d TYcS\_cebU( Qc cX_g^ Y^ ?B@* .( dXU ̀ bUSXQbWU 

bUcYcd_b .4- XQc Q bUcYcd_b XYWX)f_\dQWU dQR .44( Q^T dXU SYbSeYd `b_dUSd_b .0, Q^T dXU `bUSXQbWU 

bUcYcd_b .4- QbU U\USdbYSQ\\i S_^^USdUT dXb_eWX S_^dQSd( V_b UhQ]`\U( dXU SYbSeYd `b_dUSd_b .0, Q^T 

dXU `bUSXQbWU bUcYcd_b .4- QbU U\USdbYSQ\\i S_^^USdUT dXb_eWX ReS[\Y^W* LXU bUcYcd_b XYWX)f_\dQWU 

dQR .44 Yc `\eWWUT Y^d_ dXU SYbSeYd R_QbT /,, d_ RU U\USdbYSQ\\i S_^^USdUT d_ Q `_bdY_^ _V dXU 

`bUSXQbWU \__` .4, Y^dUWbQdUT Y^d_ dXU SYbSeYd R_QbT /,,*



/,

[0105] B^ c_]U U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( Qc cX_g^ Y^ ?B@* -.( dXU 

`bUSXQbWU bUcYcd_b .4- XQc Q bUcYcd_b XYWX)f_\dQWU `_cYdYfU)U\USdb_TU dQR .45Q Q^T Q bUcYcd_b XYWX)

f_\dQWU ^UWQdYfU)U\USdb_TU dQR .45R( Q^T dXU bUcYcd_b XYWX)f_\dQWU `_cYdYfU)U\USdb_TU dQR .45Q Q^T 

dXU bUcYcd_b XYWX)f_\dQWU ^UWQdYfU)U\USdb_TU dQR .45R QbU `\eWWUT Y^d_ dXU SYbSeYd R_QbT /,, d_ RU 

U\USdbYSQ\\i S_^^USdUT d_ Q `_bdY_^ _V dXU `bUSXQbWU \__` .4, Y^dUWbQdUT _^ dXU SYbSeYd R_QbT /,,* 

B^ dXYc SQcU( dXUbU Yc ^_ ^UUT d_ S_^^USd dXU `bUSXQbWU bUcYcd_b .4- d_ dXU SYbSeYd `b_dUSd_b .0,( Q^T 

dXU ̀ bUSXQbWU bUcYcd_b .4- Q^T dXU SYbSeYd R_QbT /,, _^\i ̂ UUT d_ RU S_^^USdUT ]USXQ^YSQ\\i( gXYSX 

Yc UQci d_ TYcQccU]R\U Q^T QccU]R\U Q^T UQci d_ `b_SUcc*

[0106] H`dY_^Q\\i( dXU `bUSXQbWU TYcS_^^USdY^W cgYdSX .4.( dXU `bUSXQbWU bUcYcd_b .4-( 

dXU ]QY^ ̀ _cYdYfU TYcS_^^USdY^W cgYdSX S_bU ./-( dXU ]QY^ ̂ UWQdYfU TYcS_^^USdY^W cgYdSX S_bU ./. 

Q^T dXU \_g)f_\dQWU S_^^USdY_^ ̀ Qbd --. QbU QbbQ^WUT Y^ cUaeU^SU Q\_^W dXU \U^WdX TYbUSdY_^ _V dXU 

RQcU -,,* LXYc VebdXUb Y]`b_fUc dXU c`QSU edY\YjQdY_^ _V dXU RQcU -,, Q^T U^cebUc bU\YQR\U SYbSeYd 

S_^^USdY_^ _V dXU `_gUb TYcdbYRedY_^ Q``QbQdec -* B^ QTTYdY_^( dXU `bUSXQbWU TYcS_^^USdY^W cgYdSX 

.4.( dXU ̀ bUSXQbWU bUcYcd_b .4- Q^T dXU SYbSeYd ̀ b_dUSd_b .0, QbU QbbQ^WUT Q\_^W dXU gYTdX TYbUSdY_^ 

_V dXU RQcU -,,( c_ dXQd Q^i dg_ _V dXU `bUSXQbWU TYcS_^^USdY^W cgYdSX .4.( dXU `bUSXQbWU bUcYcd_b 

.4- Q^T dXU SYbSeYd `b_dUSd_b .0, QbU cdQWWUbUT Y^ dXU \U^WdX TYbUSdY_^ _V dXU RQcU -,,( gXYSX SQ^ 

bUTeSU dXU \U^WdX _V dXU RQcU -,, d_ Q SUbdQY^ UhdU^d( dXUbURi bUTeSY^W dXU f_\e]U _V dXU `_gUb 

TYcdbYRedY_^ Q``QbQdec -*

[0107] B^ c_]U _`dY_^Q\ U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU XYWX)f_\dQWU 

S_^^USdY_^ `Qbd --- Y^S\eTUc Q XYWX)f_\dQWU `_cYdYfU)U\USdb_TU \UQT)_ed `YUSU Q^T Q XYWX)f_\dQWU 

^UWQdYfU)U\USdb_TU \UQT)_ed `YUSU( Q^T dXU XYWX)f_\dQWU `_cYdYfU)U\USdb_TU \UQT)_ed `YUSU Yc 

QbbQ^WUT Y^ dXU Y^dUbVQSU QbUQ --, _V dXU RQcU -,, Q^T _fUb\Q`c gYdX dXU cUS_^T U^T dUb]Y^Q\ _V dXU 

]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX S_bU ./- V_b U\USdbYSQ\ S_^^USdY_^( Q^T dXU XYWX)f_\dQWU 



/-

^UWQdYfU \UQT)_ed `YUSU Yc QbbQ^WUT Y^ dXU Y^dUbVQSU QbUQ --, _V dXU RQcU -,, Q^T _fUb\Q`c gYdX dXU 

VYbcd U^T dUb]Y^Q\ _V dXU ]QY^ ^UWQdYfU TYcS_^^USdY^W cgYdSX S_bU ./. V_b U\USdbYSQ\ S_^^USdY_^*

[0108] ;i QbbQ^WY^W dXU XYWX)f_\dQWU `_cYdYfU)U\USdb_TU \UQT)_ed `YUSU Q^T dXU XYWX)

f_\dQWU ^UWQdYfU)U\USdb_TU \UQT)_ed `YUSU( dXU U\USdbYSQ\ S_^^USdY_^ RUdgUU^ dXU XYWX)f_\dQWU 

S_^^USdY_^ `Qbd --- Q^T dXU XYWX)f_\dQWU \__` .,, SQ^ RU QSXYUfUT d_ U^cebU dXQd dXU XYWX)f_\dQWU 

S_^^USdY_^ `Qbd --- SQ^ ce``\i `_gUb d_ XYWX)f_\dQWU U\USdbYSQ\ S_]`_^U^dc _V dXU fUXYS\U* B^ 

QTTYdY_^( dXU XYWX)f_\dQWU S_^^USdY_^ `Qbd --- _fUb\Q`c gYdX dXU ]QY^ TYcS_^^USdY^W cgYdSX S_bU 

./, dXb_eWX dXU XYWX)f_\dQWU `_cYdYfU)U\USdb_TU \UQT)_ed `YUSU Q^T dXU XYWX)f_\dQWU ^UWQdYfU)

U\USdb_TU \UQT)_ed `YUSU V_b U\USdbYSQ\ S_^^USdY_^( Q^T dXUbU Yc ^_ ^UUT d_ QbbQ^WU Q S_^TeSdYfU 

cdbeSdebU %V_b UhQ]`\U( Q S_^TeSdYfU S_``Ub RQb _b gYbU&* LXU U\USdbYSQ\ S_^^USdY_^ RUdgUU^ dXU 

XYWX)f_\dQWU S_^^USdY_^ ̀ Qbd --- Q^T dXU XYWX)f_\dQWU \__` .,, Yc ]_bU bU\YQR\U Q^T dXYc SQ^ VebdXUb 

cY]`\YVi dXU \Qi_ed _V U\USdbYSQ\ S_^^USdY_^ gYdXY^ dXU `_gUb TYcdbYRedY_^ Q``QbQdec -( dXUbURi 

VebdXUb bUTeSY^W dXU f_\e]U _V dXU `_gUb TYcdbYRedY_^ Q``QbQdec - Q^T Y]`b_fY^W dXU c`QSU 

edY\YjQdY_^ _V dXU `_gUb TYcdbYRedY_^ Q``QbQdec -( Q^T bUTeSY^W dXU gUYWXd Q^T S_cdc _V dXU `_gUb 

TYcdbYRedY_^ Q``QbQdec -( c_ Qc d_ VebdXUb cQfU dXU c`QSU _V dXU RQddUbi `QS[ .( Y]`b_fU dXU U^UbWi 

TU^cYdi _V dXU RQddUbi `QS[ .( Q^T Y]`b_fU RQddUbi U^TebQ^SU _V dXU U^dYbU fUXYS\U*

[0109] B^ c_]U _`dY_^Q\ U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( Qc cX_g^ Y^ ?B@* - d_ 

?B@* 0( dXU RQddUbi `_cYdYfU)U\USdb_TU S_^^USdY_^ U^T .-, Q^T dXU RQddUbi ^UWQdYfU)U\USdb_TU 

S_^^USdY_^ U^T .., QbU bUc`USdYfU\i S_^VYWebUT d_ RU U\USdbYSQ\\i S_^^USdUT d_ dXU RQddUbi ]_Te\U 

0,, dXb_eWX bYfUdY^W %V_b UhQ]`\U( `e\\ bYfUdY^W Q^T Uh`Q^cY_^ bYfUdY^W&( gXYSX VQSY\YdQdUc 

ceRcUaeU^d bU`\QSU]U^d Q^T ]QY^dU^Q^SU* <_]`_^U^dc S_^^USdUT Y^ dXU XYWX)f_\dQWU \__` .,, 

_fUb\Q` gYdX UQSX _dXUb Q^T QbU gU\TUT d_ UQSX _dXUb( Q^T dXU XYWX)f_\dQWU \__` .,, Q^T dXU \_g)

f_\dQWU S_^^USdY_^ `Qbd --. QbU bUc`USdYfU\i `\eWWUT Y^d_ dXU SYbSeYd R_QbT /,, Q^T gU\TUT d_ dXU 



/.

SYbSeYd R_QbT /,, %V_b UhQ]`\U( \QcUb gU\TY^W( >IFL gU\TY^W( e\dbQc_^YS gQfU gU\TY^W( Q^T 

c_\TUbY^W&*

[0110] B^ dXYc gQi( S_]`QbUT gYdX dXU UhYcdY^W S_^^USdY_^ ]UdX_T ecY^W R_\dc( dXU 

U\USdbYSQ\ S_^^USdY_^ RUdgUU^ dXU RQddUbi `_cYdYfU)U\USdb_TU S_^^USdY_^ U^T .-, Q^T dXU RQddUbi 

^UWQdYfU)U\USdb_TU S_^^USdY_^ U^T .., Q^T dXU RQddUbi ]_Te\U 0,, Yc bU\YQR\U( Q^T dXU bU\YQRY\Ydi 

T_Uc ^_d TUSbUQcU gYdX dXU Y^SbUQcU Y^ ecQWU dY]U _b dXU cXQ[Y^W _V dXU fUXYS\U* LXU U\USdbYSQ\ 

S_^^USdY_^ RUdgUU^ dXU XYWX)f_\dQWU \__` .,, Q^T dXU \_g)f_\dQWU S_^^USdY_^ `Qbd --. Q^T dXU 

SYbSeYd R_QbT /,, Yc Q\c_ ]_bU bU\YQR\U( Qf_YTY^W UhSUccYfU dU]`UbQdebU bYcU gYdXY^ dXU `_gUb 

TYcdbYRedY_^ Q``QbQdec - _b cY^dUbY^W Qd dXU SYbSeYd S_^^USdY_^ `_Y^d*

[0111] 9SS_bTY^W d_ c_]U _`dY_^Q\ U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( Qc cX_g^ Y^ 

?B@* . Q^T ?B@* 1( dXU RQcU -,, Yc S_^VYWebUT gYdX Qd \UQcd _^U QSS_]]_TQdY_^ SQfYdi -., V_b 

QSS_]]_TQdY^W S_]`_^U^dc Y^ dXU XYWX)f_\dQWU \__` .,,( Q^T Qd \UQcd _^U QSS_]]_TQdY_^ SQfYdi 

-., Yc VY\\UT gYdX cUQ\Q^d d_ VYh S_]`_^U^dc Y^ dXU QSS_]]_TQdY_^ SQfYdi -.,* B^ dXYc gQi( dXU 

S_^^USdY_^ cdbU^WdX RUdgUU^ dXU XYWX)f_\dQWU \__` .,, Q^T dXU RQcU -,, Yc XYWXUb( gXYSX SQ^ 

`bUfU^d dXU S_]`_^U^dc _V dXU XYWX)f_\dQWU \__` .,, Vb_] ]_fY^W bU\QdYfU d_ dXU RQcU -,,( d_ 

Y]`b_fU dXU bU\YQRY\Ydi _V dXU U\USdbYSQ\ S_^^USdY_^ Y^ dXU `_gUb TYcdbYRedY_^ Q``QbQdec -*

[0112] B^ c_]U _`dY_^Q\ U]R_TY]U^dc _V dXU ̀ bUcU^d TYcS\_cebU( Qc cX_g^ Y^ ?B@* .( ?B@* 

0( Q^T ?B@*2( dXU RQcU -,, Yc ̀ b_fYTUT gYdX Q cUQ\Y^W bY^W -/,( Q^T dXU cUQ\Y^W bY^W -/, Yc QbbQ^WUT 

Qb_e^T dXU Y^dUbVQSU QbUQ --,( gXUbU dXU cUQ\Y^W bY^W -/, Yc U\QcdYS Q^T SQ^ RU ]QTU _V Q beRRUb 

]QdUbYQ\ _b Q cY\YS_^U ]QdUbYQ\* B^ dXYc gQi( Y]`ebYdYUc ceSX Qc \YaeYT Q^T Tecd Y^ dXU UhdUb^Q\ c`QSU 

SQ^^_d U^dUb dXU ̀ _gUb TYcdbYRedY_^ Q``QbQdec - dXb_eWX dXU Y^dUbVQSU QbUQ --,( gXYSX Y]`b_fUc dXU 

dYWXd^Ucc _V dXU ̀ _gUb TYcdbYRedY_^ Q``QbQdec -( bUTeSUc dXU S_bb_cY_^ bQdU _V dXU XYWX)f_\dQWU \__` 

.,,( dXU SYbSeYd R_QbT /,, Q^T dXU \_g)f_\dQWU \__` /-,( Q^T U^cebUc bU\YQRY\Ydi _V dXU U\USdbYSQ\ 



//

S_^^USdY_^ _V dXU `_gUb TYcdbYRedY_^ Q``QbQdec -*

[0113] B^ c_]U _`dY_^Q\ U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( Qc cX_g^ Y^ ?B@* 0( dXU 

SYbSeYd R_QbT /,, Yc \_SQdUT _^ _^U cYTU Y^ dXU dXYS[^Ucc TYbUSdY_^ _V dXU RQcU -,,( Q^T dXU Y^dUbVQSU 

QbUQ --, Yc \_SQdUT _^ dXU _dXUb cYTU Y^ dXU dXYS[^Ucc TYbUSdY_^ _V dXU RQcU -,,( gXYSX Y^SbUQcUc dXU 

TYcdQ^SU RUdgUU^ dXU SYbSeYd R_QbT /,, Q^T dXU Y^dUbVQSU QbUQ --,* LXU XYWX)f_\dQWU \__` .,, Q^T 

dXU \_g)f_\dQWU \__` /-, SQ^ RU QbbQ^WUT RUdgUU^ dXU SYbSeYd R_QbT /,, Q^T dXU Y^dUbVQSU QbUQ --,* 

;_dX dXU XYWX)f_\dQWU \__` .,, Q^T dXU \_g)f_\dQWU \__` /-, SQ^ RU S_^fU^YU^d\i S_^^USdUT d_ 

dXU SYbSeYd R_QbT /,, Q^T SQ^ Q\c_ RU S_^fU^YU^d\i S_^^USdUT d_ dXU XYWX)f_\dQWU S_^^USdY_^ `Qbd 

--- Q^T dXU \_g)f_\dQWU S_^^USdY_^ `Qbd --.( d_ U^cebU dXQd dXU `_gUb TYcdbYRedY_^ Q``QbQdec - Yc 

S_^fU^YU^d\i QbbQ^WUT Q^T c]Q\\ Y^ f_\e]U( gXYSX Yc S_^TeSYfU d_ dXU \YWXdgUYWXd cUddY^W _V dXU 

`_gUb TYcdbYRedY_^ Q``QbQdec -*

[0114] B^ c_]U _`dY_^Q\ U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( dXU RQcU -,, Yc Q^ 

Y^ce\QdY^W `YUSU( Q^T dXU RQcU -,, SQ^ RU Q^ Y^ce\QdY^W `\QcdYS* LXYc SQ^ Qf_YT Q cX_bd SYbSeYd 

RUdgUU^ dXU RQcU -,, Q^T UQSX _V dXU XYWX)f_\dQWU \__` .,,( dXU SYbSeYd R_QbT /,,( Q^T dXU \_g)

f_\dQWU \__` /-,( Q^T Y]`b_fU dXU SYbSeYd cQVUdi _V dXU `_gUb TYcdbYRedY_^ Q``QbQdec -*

[0115] B^ c_]U _`dY_^Q\ U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU( Qc cX_g^ Y^ ?B@* . d_ 

?B@* 2( dXU RQcU -,, Y^S\eTUc Q RQcU R_Ti -0, Q^T Q ̀ Q^U\ -1,( Qd \UQcd Q ̀ _bdY_^ _V dXU XYWX)f_\dQWU 

\__` .,, Yc QbbQ^WUT _^ dXU RQcU -0,( dXU SYbSeYd R_QbT /,, Yc QbbQ^WUT _^ dXU RQcU R_Ti -0,( dXU 

`Q^U\ -1, Yc S_^^USdUT d_ dXU RQcU R_Ti -0,( Q^T dXU Y^dUbVQSU QbUQ --, Yc V_b]UT _^ dXU ̀ Q^U\ -1,* 

LXYc SQ^ U^cebU dXU cdbeSdebQ\ cdbU^WdX _V dXU RQcU -0,( Q^T U^cebU dXU cdQR\U QbbQ^WU]U^d _V dXU 

XYWX)f_\dQWU \__` .,, Q^T dXU SYbSeYd R_QbT /,,* B^ QTTYdY_^( dXU RQcU -,, Yc TYfYTUT Y^d_ dg_ ̀ Qbdc( 

gXYSX ^_d _^\i VQSY\YdQdUc dXU `b_SUccY^W Q^T ]Q^eVQSdebY^W _V dXU RQcU R_Ti -0, Q^T dXU `Q^U\ 

-1,( Red Q\c_ VQSY\YdQdUc QbbQ^WU]U^d _V dXU XYWX)f_\dQWU \__` .,,( dXU SYbSeYd R_QbT /,, Q^T dXU 
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\_g)f_\dQWU \__` _^ dXU RQcU -,,*

[0116] LXU RQcU R_Ti -0, Q^T dXU `Q^U\ -1, QbU _^U `YUSU _b cU`QbQdU `YUSUc* Bd cX_e\T 

RU ^_dUT dXQd gXU^ dXU RQcU R_Ti -0, Q^T dXU `Q^U\ -1, QbU _^U `YUSU( dXU RQcU R_Ti -0, Q^T dXU 

`Q^U\ -1, SQ^ RU ]Q^eVQSdebUT cU`QbQdU\i VYbcd* LXU^( dXU RQcU R_Ti -0, Q^T dXU `Q^U\ -1, QbU 

V_b]UT Y^d_ _^U `YUSU d_ VQSY\YdQdU QbbQ^WU]U^d _V dXU XYWX)f_\dQWU \__` .,,( dXU SYbSeYd R_QbT /,, 

Q^T dXU \_g)f_\dQWU \__` /-,* 9\dUb^QdYfU\i( dXU RQcU R_Ti -0, Q^T dXU `Q^U\ -1, QbU TYbUSd\i 

Y^ZUSdY_^ ]_\TUT _^SU d_ Y]`b_fU dXU S_^^USdY_^ cdbU^WdX RUdgUU^ dXU RQcU R_Ti -0, Q^T dXU ̀ Q^U\ 

-1,* B^ dXYc gQi( dXU cUddY^W ]UdX_Tc _V dXU RQcU -,, QbU ]_bU TYfUbcU( c_ dXQd dXU cdbeSdebU _V dXU 

RQcU -,, SQ^ RU QTZecdUT QSS_bTY^W d_ TYVVUbU^d ecQWU cYdeQdY_^c( dXU Q``\YSQRY\Ydi _V dXU RQcU -,, 

SQ^ RU Y]`b_fUT( Q^T dXU `_gUb TYcdbYRedY_^ Q``QbQdec - SQ^ ]UUd dXU ^UUTc _V TYVVUbU^d ecQWU 

U^fYb_^]U^dc*

[0117] 9^ QccU]R\i `b_SUcc _V dXU `_gUb TYcdbYRedY_^ Q``QbQdec - QSS_bTY^W d_ dXU 

U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU Yc TUcSbYRUT RU\_g gYdX bUVUbU^SU d_ UhQ]`\Uc*

[0118] ?Ybcd( `_ddY^W W\eU Yc ecUT d_ VYh dXU ]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX S_bU ./- 

Q^T dXU ]QY^ ̂ UWQdYfU TYcS_^^USdY^W cgYdSX S_bU ./. Y^ dXU RQcU -,, d_ V_b] dXU VYbcd ]_Te\U -,-*

[0119] LXU^( dXU ̀ bUSXQbWU bUcYcd_b .4- Yc ]_e^dUT _^ dXU RQcU -,, Qc dXU V_ebdX ]_Te\U 

-,0( Q^T dXU `bUSXQbWU TYcS_^^USdY^W cgYdSX .4. Yc ]_e^dUT _^ dXU RQcU Qc dXU VYVdX ]_Te\U -,1*

[0120] GUhd( dXU SYbSeYd `b_dUSd_b .0, Yc `\QSUT _^ dXU RQcU -,, Qc dXU dXYbT ]_Te\U -,/ 

Q^T Yc U\USdbYSQ\\i S_^^USdUT d_ dXU `bUSXQbWU bUcYcd_b .4- dXb_eWX ReS[\Y^W( Q^T R_\dc QbU ecUT d_ 

VYh dXU `_cYdYfU)U\USdb_TU f_\dQWU S_\\USdY_^ `YUSU .1,( dXU ^UWQdYfU)U\USdb_TU f_\dQWU S_\\USdY_^ 

`YUSU .2, Q^T dXU ̂ UWQdYfU)U\USdb_TU S_^^USd_b .3,* LXU SYbSeYd R_QbT /,, Yc VYhUT _^ dXU RQcU -,,* 

9d dXU cQ]U dY]U( dXU dQRc QbU Q\YW^UT Q^T `\eWWUT %V_b UhQ]`\U( Q ]QY^ `_cYdYfU \_g)f_\dQWU 

`_cYdYfU)U\USdb_TU dQR ./-Q( Q ]QY^ `_cYdYfU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU dQR ./-R( Q ]QY^ 
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^UWQdYfU \_g)f_\dQWU `_cYdYfU)U\USdb_TU dQR ./.Q( Q ]QY^ ^UWQdYfU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU 

dQR ./.R( Q ̀ _cYdYfU)U\USdb_TU f_\dQWU S_\\USdY_^ ̀ YUSU .1,( Q ̂ UWQdYfU)U\USdb_TU f_\dQWU S_\\USdY_^ 

`YUSU .2,( Q SebbU^d S_\\USdY_^ `Y^ .3-( Q^T Q `bUSXQbWU dQR .4/&( Q^T dXU \_g)f_\dQWU S_^^USdY_^ 

`Qbd --. _^ dXU SYbSeYd R_QbT /,, Yc Y^cUbdUT Y^d_ Q X_\U bUcUbfUT _^ dXU RQcU -,,*

[0121] ?Y^Q\\i( dXU cUQ\Y^W bY^W -/, Yc `\QSUT _^ dXU RQcU -,,*

[0122] 9 fUXYS\U / QSS_bTY^W d_ dXU U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU Yc TUcSbYRUT 

RU\_g gYdX bUVUbU^SU d_ ?B@* -/( Q^T Y^S\eTUc dXU RQddUbi ̀ QS[ . QSS_bTY^W d_ dXU U]R_TY]U^dc _V 

dXU ̀ bUcU^d TYcS\_cebU* B^ c_]U _`dY_^Q\ U]R_TY]U^dc _V dXU ̀ bUcU^d TYcS\_cebU( dXU fUXYS\U VebdXUb 

Y^S\eTUc Q \_QT %ceSX Qc Q ]_d_b& S_^^USdUT d_ dXU RQddUbi `QS[* LXYc RQddUbi `QS[ Yc S_^VYWebUT d_ 

ce``\i `_gUb d_ dXU \_QT*

[0123] B^ dXU fUXYS\U QSS_bTY^W d_ dXYc U]R_TY]U^d _V dXU ̀ bUcU^d TYcS\_cebU( dXU RQddUbi 

`QS[ . Y^ dXU U]R_TY]U^dc _V dXU ̀ bUcU^d TYcS\_cebU Yc ecUT( gXYSX XQc QTfQ^dQWUc ceSX Qc Q cY]`\U 

Q^T S_]`QSd cdbeSdebU( XYWX c`QSU edY\YjQdY_^( Q c]Q\\ f_\e]U( Q \YWXd gUYWXd( \_g S_cdc( fUbcQdY\Ydi 

Q^T XYWX `b_TeSdY_^ UVVYSYU^Si*

[0124] HdXUb S_^VYWebQdY_^c Q^T _`UbQdY_^c _V dXU `_gUb TYcdbYRedY_^ Q``QbQdec -( dXU 

RQddUbi ̀ QS[ .( Q^T dXU fUXYS\U / QSS_bTY^W d_ dXU U]R_TY]U^dc _V dXU ̀ bUcU^d TYcS\_cebU QbU [^_g^ 

d_ dX_cU _V _bTY^Qbi c[Y\\ Y^ dXU Qbd Q^T gY\\ ^_d RU TUcSbYRUT Y^ TUdQY\ XUbUY^*

[0125] B^ dXU TUcSbY`dY_^ _V dXYc c`USYVYSQdY_^( TUcSbY`dY_^ _V bUVUbU^SU dUb]c ceSX Qc #Q 

c`USYVYS U]R_TY]U^d# _b #Q c`USYVYS UhQ]`\U#( ]UQ^c Y^S\eTY^W c`USYVYS VUQdebUc( cdbeSdebUc( 

]QdUbYQ\c( _b VUQdebUc TUcSbYRUT Y^ dXU U]R_TY]U^d _b UhQ]`\U Y^ Qd \UQcd _^U U]R_TY]U^d _b 

UhQ]`\U _V dXU `bUcU^d TYcS\_cebU* B^ dXYc c`USYVYSQdY_^( UhU]`\Qbi TUcSbY`dY_^c _V dXU V_bUW_Y^W 

dUb]c T_ ^_d ^USUccQbY\i bUVUb d_ dXU cQ]U U]R_TY]U^d _b UhQ]`\U*

[0126] 9\dX_eWX dXU U]R_TY]U^dc _V dXU `bUcU^d TYcS\_cebU XQfU RUU^ cX_g^ Q^T 
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TUcSbYRUT( Q `Ubc_^ _V _bTY^Qbi c[Y\\ Y^ dXU Qbd cX_e\T e^TUbcdQ^T dXQd fQbY_ec SXQ^WUc( 

]_TYVYSQdY_^c( bU`\QSU]U^dc Q^T fQbYQdY_^c ]Qi RU ]QTU d_ dXU U]R_TY]U^dc gYdX_ed TU`QbdY^W 

Vb_] dXU `bY^SY`\Uc Q^T c`YbYd _V dXU `bUcU^d TYcS\_cebU( Q^T dXU cS_`U _V dXU `bUcU^d TYcS\_cebU Yc 

Qc TUVY^UT Ri dXU Q``U^TUT S\QY]c Q^T dXUYb UaeYfQ\U^dc*
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F81C 9B 3<19=54 9B0

-* 9 `_gUb TYcdbYRedY_^ Q``QbQdec %-&( S_]`bYcY^W6

Q RQcU %-,,&( dXU RQcU XQfY^W Q^ Y^dUbVQSU QbUQ %--,&( Q XYWX)f_\dQWU S_^^USdY_^ ̀ Qbd %---& Q^T 

Q \_g)f_\dQWU S_^^USdY_^ `Qbd %--.& RUY^W VYhUT Y^ dXU Y^dUbVQSU QbUQ7

Q XYWX)f_\dQWU \__` %.,,&( Qd \UQcd Q `_bdY_^ _V dXU XYWX)f_\dQWU \__` RUY^W QbbQ^WUT _^ dXU 

RQcU( dXU XYWX)f_\dQWU \__` _fUb\Q``Y^W gYdX dXU XYWX)f_\dQWU S_^^USdY_^ `Qbd V_b U\USdbYSQ\ 

S_^^USdY_^( dXU XYWX)f_\dQWU \__` XQfY^W Q RQddUbi `_cYdYfU)U\USdb_TU S_^^USdY_^ U^T %.-,& Q^T Q 

RQddUbi ^UWQdYfU)U\USdb_TU S_^^USdY_^ U^T %..,&( S_]`_^U^dc S_^^USdUT Y^ dXU XYWX)f_\dQWU \__` 

RUY^W U\USdbYSQ\\i S_^^USdUT dXb_eWX _fUb\Q``Y^W( dXU XYWX)f_\dQWU \__` S_]`bYcY^W Q ]QY^ 

TYcS_^^USdY^W cgYdSX S_bU %./,&( Q^T dXU ]QY^ TYcS_^^USdY^W cgYdSX S_bU RUY^W VYhUT _^ dXU RQcU 

Q^T dXU ]QY^ TYcS_^^USdY^W cgYdSX S_bU Q^T dXU RQcU Z_Y^d\i V_b]Y^W Q VYbcd ]_Te\U %-,-&7

Q SYbSeYd R_QbT %/,,&( dXU SYbSeYd R_QbT RUY^W QbbQ^WUT _^ dXU RQcU7 Q^T

Q \_g)f_\dQWU \__` %/-,&( dXU \_g)f_\dQWU \__` RUY^W Y^dUWbQdUT Y^d_ dXU SYbSeYd R_QbT Q^T dXU 

\_g)f_\dQWU \__` Q^T dXU SYbSeYd R_QbT Z_Y^d\i V_b]Y^W Q cUS_^T ]_Te\U %-,.&( Q^T dXU XYWX)f_\dQWU 

\__` Q^T dXU \_g)f_\dQWU S_^^USdY_^ `Qbd RUY^W bUc`USdYfU\i `\eWWUT Y^d_ dXU SYbSeYd R_QbT Q^T 

U\USdbYSQ\\i S_^^USdUT d_ dXU \_g)f_\dQWU \__`*

.* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] -( gXUbUY^ dXU XYWX)f_\dQWU \__` VebdXUb 

S_]`bYcUc6

Q SYbSeYd `b_dUSd_b %.0,&( dXU SYbSeYd `b_dUSd_b RUY^W QbbQ^WUT _^ dXU RQcU Qc Q dXYbT ]_Te\U 

%-,/& Q^T _fUb\Q``Y^W gYdX dXU ]QY^ TYcS_^^USdY^W cgYdSX V_b U\USdbYSQ\ S_^^USdY_^*

/* LXU ̀ _gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] .( gXUbUY^ dXU ]QY^ TYcS_^^USdY^W cgYdSX 
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S_bU S_]`bYcUc Q `\ebQ\Ydi _V ]QY^ TYcS_^^USdY^W cgYdSX S_bUc( Q^T dXU `\ebQ\Ydi _V ]QY^ 

TYcS_^^USdY^W cgYdSX S_bUc Qd \UQcd S_]`bYcU6

Q ]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX S_bU %./-&( Q VYbcd U^T dUb]Y^Q\ _V dXU SYbSeYd `b_dUSd_b 

V_b]Y^W dXU RQddUbi `_cYdYfU)U\USdb_TU S_^^USdY_^ U^T %.-,&( Q^T Q cUS_^T U^T dUb]Y^Q\ _V dXU 

SYbSeYd `b_dUSd_b _fUb\Q``Y^W gYdX Q VYbcd U^T dUb]Y^Q\ _V dXU ]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX 

S_bU V_b U\USdbYSQ\ S_^^USdY_^7 Q^T

Q ]QY^ ^UWQdYfU TYcS_^^USdY^W cgYdSX S_bU %./.&( Q cUS_^T U^T dUb]Y^Q\ _V dXU ]QY^ `_cYdYfU 

TYcS_^^USdY^W cgYdSX S_bU Q^T Q VYbcd U^T dUb]Y^Q\ _V dXU ]QY^ ^UWQdYfU TYcS_^^USdY^W cgYdSX S_bU 

bUc`USdYfU\i _fUb\Q``Y^W gYdX dXU XYWX)f_\dQWU S_^^USdY_^ `Qbd V_b U\USdbYSQ\ S_^^USdY_^*

0* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] /( gXUbUY^ dXU ]QY^ `_cYdYfU 

TYcS_^^USdY^W cgYdSX S_bU XQc Q ]QY^ ̀ _cYdYfU \_g)f_\dQWU ̀ _cYdYfU)U\USdb_TU dQR %./-Q& Q^T Q ]QY^ 

`_cYdYfU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU dQR %./-R&( Q^T dXU ]QY^ `_cYdYfU \_g)f_\dQWU `_cYdYfU)

U\USdb_TU dQR Q^T dXU ]QY^ `_cYdYfU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU dQR QbU `\eWWUT Y^d_ dXU SYbSeYd 

R_QbT Q^T U\USdbYSQ\\i S_^^USdUT d_ dXU \_g)f_\dQWU \__`7 Q^T

dXU ]QY^ ^UWQdYfU TYcS_^^USdY^W cgYdSX S_bU XQc Q ]QY^ ^UWQdYfU \_g)f_\dQWU `_cYdYfU)

U\USdb_TU dQR %./.Q& Q^T Q ]QY^ ^UWQdYfU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU dQR %./.R&( Q^T dXU ]QY^ 

^UWQdYfU \_g)f_\dQWU `_cYdYfU)U\USdb_TU dQR Q^T dXU ]QY^ ^UWQdYfU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU 

dQR QbU `\eWWUT Y^d_ dXU SYbSeYd R_QbT d_ RU U\USdbYSQ\\i S_^^USdUT d_ dXU \_g)f_\dQWU \__`7

1* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] /( gXUbUY^ Q `_cYdYfU)U\USdb_TU f_\dQWU 

S_\\USdY_^ `YUSU %.1,& Yc _fUb\Q``UT Qd Q^ _fUb\Q``Y^W `_cYdY_^ RUdgUU^ dXU cUS_^T U^T dUb]Y^Q\ 

_V dXU ]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX S_bU Q^T dXU XYWX)f_\dQWU S_^^USdY_^ `Qbd( Q^T dXU 
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`_cYdYfU)U\USdb_TU f_\dQWU S_\\USdY_^ `YUSU Yc `\eWWUT Y^d_ dXU SYbSeYd R_QbT Q^T U\USdbYSQ\\i 

S_^^USdUT d_ dXU \_g)f_\dQWU \__`7 Q^T

Q ^UWQdYfU)U\USdb_TU f_\dQWU S_\\USdY_^ `YUSU %.2,& Yc _fUb\Q``UT Qd Q^ _fUb\Q``Y^W `_cYdY_^ 

RUdgUU^ dXU VYbcd U^T dUb]Y^Q\ _V dXU ]QY^ ̂ UWQdYfU TYcS_^^USdY^W cgYdSX S_bU Q^T dXU XYWX)f_\dQWU 

S_^^USdY_^ `Qbd( Q^T dXU ^UWQdYfU)U\USdb_TU f_\dQWU S_\\USdY_^ `YUSU Yc `\eWWUT Y^d_ dXU SYbSeYd 

R_QbT Q^T U\USdbYSQ\\i S_^^USdUT d_ dXU \_g)f_\dQWU \__`*

2* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] /( gXUbUY^ dXU XYWX)f_\dQWU \__` VebdXUb 

S_]`bYcUc6

Q ^UWQdYfU)U\USdb_TU S_^^USd_b %.3,&( Q VYbcd U^T dUb]Y^Q\ _V dXU ^UWQdYfU)U\USdb_TU S_^^USd_b 

V_b]Y^W dXU RQddUbi ^UWQdYfU)U\USdb_TU S_^^USdY_^ U^T( Q^T Q cUS_^T U^T dUb]Y^Q\ _V dXU ^UWQdYfU)

U\USdb_TU S_^^USd_b _fUb\Q``Y^W gYdX Q cUS_^T U^T dUb]Y^Q\ _V dXU ]QY^ ^UWQdYfU TYcS_^^USdY^W 

cgYdSX S_bU V_b U\USdbYSQ\ S_^^USdY_^*

3* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] 2( gXUbUY^ dXU ^UWQdYfU)U\USdb_TU 

S_^^USd_b Yc Q SebbU^d cU^c_b( Q^T dXU SebbU^d cU^c_b Yc S_^^USdUT d_ Q SebbU^d S_\\USdY_^ `Y^ %.3-&( 

Q^T dXU SebbU^d S_\\USdY_^ `Y^ Yc `\eWWUT Y^d_ dXU SYbSeYd R_QbT Q^T Yc U\USdbYSQ\\i S_^^USdUT d_ dXU 

\_g)f_\dQWU \__`*

4* LXU ̀ _gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] 2( gXUbUY^ dXU SYbSeYd `b_dUSd_b( dXU ]QY^ 

`_cYdYfU TYcS_^^USdY^W cgYdSX S_bU( dXU ]QY^ ̂ UWQdYfU TYcS_^^USdY^W cgYdSX S_bU Q^T dXU ̂ UWQdYfU)

U\USdb_TU S_^^USd_b QbU QbbQ^WUT Y^ cUaeU^SU Q\_^W Q \U^WdX TYbUSdY_^ _V dXU RQcU7 Q^T dXU \_g)

f_\dQWU S_^^USdY_^ `Qbd Q^T dXU ^UWQdYfU)U\USdb_TU S_^^USd_b QbU QbbQ^WUT Q\_^W Q gYTdX TYbUSdY_^ 



0,

_V dXU RQcU*

5* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] /( gXUbUY^ dXU XYWX)f_\dQWU \__` VebdXUb 

S_]`bYcUc6

Q `bUSXQbWU \__` %.4,&( Q `_bdY_^ _V dXU `bUSXQbWU \__` RUY^W Y^dUWbQdUT _^ dXU SYbSeYd R_QbT( 

dXU `bUSXQbWU \__` S_]`bYcY^W Q `bUSXQbWU bUcYcd_b %.4-& Q^T Q `bUSXQbWU TYcS_^^USdY^W cgYdSX 

%.4.&( dXU ̀ bUSXQbWU bUcYcd_b RUY^W QbbQ^WUT _^ dXU RQcU Qc Q V_ebdX ]_Te\U %-,0& Q^T ̀ \eWWUT Y^d_ 

dXU SYbSeYd R_QbT d_ RU U\USdbYSQ\\i S_^^USdUT d_ dXU `_bdY_^ _V dXU `bUSXQbWU \__` Y^dUWbQdUT _^ dXU 

SYbSeYd R_QbT( dXU `bUSXQbWU TYcS_^^USdY^W cgYdSX RUY^W `\eWWUT Y^d_ dXU SYbSeYd R_QbT d_ RU 

U\USdbYSQ\\i S_^^USdUT d_ dXU \_g)f_\dQWU \__`( Q^T dXU `bUSXQbWU bUcYcd_b Q^T dXU `bUSXQbWU 

TYcS_^^USdY^W cgYdSX RUY^W S_^^USdUT Y^ cUbYUc gYdX UQSX _dXUb Q^T RUY^W Y^ ̀ QbQ\\U\ gYdX dXU ]QY^ 

TYcS_^^USdY^W cgYdSX S_bU( gXUbUY^ dXU `bUSXQbWU TYcS_^^USdY^W cgYdSX Yc QbbQ^WUT _^ dXU RQcU Qc 

Q VYVdX ]_Te\U %-,1& _b dXU `bUSXQbWU TYcS_^^USdY^W cgYdSX Yc VYhUT _^ dXU RQcU Q^T dXU `bUSXQbWU 

TYcS_^^USdY^W cgYdSX Q^T dXU RQcU Q^T dXU ]QY^ TYcS_^^USdY^W cgYdSX S_bU Z_Y^d\i V_b] dXU VYbcd 

]_Te\U*

-,* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] 5( gXUbUY^ dXU `bUSXQbWU \__` VebdXUb 

S_]`bYcUc6

Q `bUSXQbWU dQR %.4/&( Q VYbcd U^T _V dXU `bUSXQbWU dQR RUY^W _fUb\Q``UT Qd Q^ _fUb\Q``Y^W 

`_cYdY_^ RUdgUU^ dXU cUS_^T U^T dUb]Y^Q\ _V dXU SYbSeYd `b_dUSd_b Q^T dXU VYbcd U^T dUb]Y^Q\ _V dXU 

]QY^ ̀ _cYdYfU TYcS_^^USdY^W cgYdSX S_bU( Q^T Q cUS_^T U^T _V dXU ̀ bUSXQbWU dQR RUY^W `\eWWUT Y^d_ 

dXU SYbSeYd R_QbT Q^T U\USdbYSQ\\i S_^^USdUT d_ dXU `_bdY_^ _V dXU `bUSXQbWU \__` Y^dUWbQdUT _^ dXU 

SYbSeYd R_QbT*



0-

--* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] 5( gXUbUY^ dXU `bUSXQbWU TYcS_^^USdY^W 

cgYdSX XQc Q `bUSXQbWU XYWX)f_\dQWU `_cYdYfU)U\USdb_TU dQR %.40&( Q `bUSXQbWU XYWX)f_\dQWU 

^UWQdYfU)U\USdb_TU dQR %.41&( Q ̀ bUSXQbWU \_g)f_\dQWU ̀ _cYdYfU)U\USdb_TU dQR %.42&( Q^T Q ̀ bUSXQbWU 

\_g)f_\dQWU ̂ UWQdYfU)U\USdb_TU dQR %.43&( dXU ̀ bUSXQbWU \_g)f_\dQWU ̀ _cYdYfU)U\USdb_TU dQR Q^T dXU 

`bUSXQbWU \_g)f_\dQWU ^UWQdYfU)U\USdb_TU dQR QbU bUc`USdYfU\i `\eWWUT Y^d_ dXU SYbSeYd R_QbT d_ RU 

U\USdbYSQ\\i S_^^USdUT d_ dXU \_g)f_\dQWU \__`( Q^T dXU `bUSXQbWU XYWX)f_\dQWU `_cYdYfU)U\USdb_TU 

dQR Q^T dXU `bUSXQbWU XYWX)f_\dQWU ^UWQdYfU)U\USdb_TU dQR QbU bUc`USdYfU\i `\eWWUT Y^d_ dXU SYbSeYd 

R_QbT d_ RU U\USdbYSQ\\i S_^^USdUT d_ dXU `_bdY_^ _V dXU `bUSXQbWU \__` Y^dUWbQdUT _^ dXU SYbSeYd 

R_QbT*

-.* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] 5( gXUbUY^ dXU `bUSXQbWU bUcYcd_b XQc Q 

bUcYcd_b XYWX)f_\dQWU dQR %.44&( dXU SYbSeYd `b_dUSd_b Q^T dXU `bUSXQbWU bUcYcd_b QbU U\USdbYSQ\\i 

S_^^USdUT d_ UQSX _dXUb dXb_eWX S_^dQSd( Q^T dXU bUcYcd_b XYWX)f_\dQWU dQR Yc ̀ \eWWUT Y^d_ dXU SYbSeYd 

R_QbT d_ RU U\USdbYSQ\\i S_^^USdUT d_ Q ̀ _bdY_^ _V dXU ̀ bUSXQbWU \__` Y^dUWbQdUT _^ dXU SYbSeYd R_QbT7 

_b

dXU `bUSXQbWU bUcYcd_b XQc Q bUcYcd_b XYWX)f_\dQWU `_cYdYfU)U\USdb_TU dQR %.45Q& Q^T Q bUcYcd_b 

XYWX)f_\dQWU ̂ UWQdYfU)U\USdb_TU dQR %.45R&( Q^T dXU bUcYcd_b XYWX)f_\dQWU ̀ _cYdYfU)U\USdb_TU dQR Q^T 

dXU bUcYcd_b XYWX)f_\dQWU ̂ UWQdYfU)U\USdb_TU dQR QbU ̀ \eWWUT Y^d_ dXU SYbSeYd R_QbT d_ RU U\USdbYSQ\\i 

S_^^USdUT d_ dXU `_bdY_^ _V dXU `bUSXQbWU \__` Y^dUWbQdUT _^ dXU SYbSeYd R_QbT*

-/* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] 5( gXUbUY^ dXU `bUSXQbWU TYcS_^^USdY^W 

cgYdSX( dXU `bUSXQbWU bUcYcd_b( dXU ]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX S_bU( dXU ]QY^ ^UWQdYfU 



0.

TYcS_^^USdY^W cgYdSX S_bU( Q^T dXU \_g)f_\dQWU S_^^USdY_^ ̀ Qbd QbU QbbQ^WUT Y^ cUaeU^SU Q\_^W dXU 

\U^WdX TYbUSdY_^ _V dXU RQcU7 Q^T dXU ̀ bUSXQbWU TYcS_^^USdY^W cgYdSX( dXU ̀ bUSXQbWU bUcYcd_b Q^T dXU 

SYbSeYd `b_dUSd_b QbU QbbQ^WUT Q\_^W Q gYTdX TYbUSdY_^ _V dXU RQcU*

-0* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] /( gXUbUY^ dXU XYWX)f_\dQWU S_^^USdY_^ 

`Qbd S_]`bYcUc6

Q XYWX)f_\dQWU `_cYdYfU)U\USdb_TU \UQT)_ed `YUSU %---Q&( dXU XYWX)f_\dQWU `_cYdYfU)U\USdb_TU 

\UQT)_ed ̀ YUSU RUY^W QbbQ^WUT Y^ dXU Y^dUbVQSU QbUQ _V dXU RQcU Q^T _fUb\Q``Y^W gYdX dXU cUS_^T U^T 

dUb]Y^Q\ _V dXU ]QY^ `_cYdYfU TYcS_^^USdY^W cgYdSX S_bU V_b U\USdbYSQ\ S_^^USdY_^7 Q^T

Q XYWX)f_\dQWU ^UWQdYfU)U\USdb_TU \UQT)_ed `YUSU %---R&( dXU XYWX)f_\dQWU ^UWQdYfU)U\USdb_TU 

\UQT)_ed `YUSU RUY^W QbbQ^WUT Y^ dXU Y^dUbVQSU QbUQ _V dXU RQcU Q^T _fUb\Q``Y^W gYdX dXU VYbcd U^T 

dUb]Y^Q\ _V dXU ]QY^ ^UWQdYfU TYcS_^^USdY^W cgYdSX S_bU V_b U\USdbYSQ\ S_^^USdY_^*

-1* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ Q^i _^U _V S\QY]c - d_ -0( gXUbUY^ dXU RQddUbi 

`_cYdYfU)U\USdb_TU S_^^USdY_^ U^T Q^T dXU RQddUbi ^UWQdYfU)U\USdb_TU S_^^USdY_^ U^T QbU 

bUc`USdYfU\i S_^VYWebUT d_ RU U\USdbYSQ\\i S_^^USdUT d_ Q `_gUb c_ebSU Ri bYfUdY^W7

dXU S_]`_^U^dc S_^^USdUT Y^ dXU XYWX)f_\dQWU \__` _fUb\Q` gYdX UQSX _dXUb Q^T QbU gU\TUT7 

Q^T

dXU XYWX)f_\dQWU \__` Q^T dXU \_g)f_\dQWU S_^^USdY_^ `Qbd QbU bUc`USdYfU\i `\eWWUT Y^d_ dXU 

SYbSeYd R_QbT Q^T gU\TUT d_ dXU SYbSeYd R_QbT*

-2* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ Q^i _^U _V S\QY]c - d_ -0( gXUbUY^ dXU RQcU Yc 

S_^VYWebUT gYdX Qd \UQcd _^U QSS_]]_TQdY_^ SQfYdi %-.,& V_b QSS_]]_TQdY^W dXU S_]`_^U^dc Y^ 



0/

dXU XYWX)f_\dQWU \__`( Q^T dXU Qd \UQcd _^U QSS_]]_TQdY_^ SQfYdi Yc VY\\UT gYdX cUQ\Q^d d_ VYh dXU 

S_]`_^U^dc Y^ dXU QSS_]]_TQdY_^ SQfYdi*

-3* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ Q^i _^U _V S\QY]c - d_ -0( gXUbUY^ dXU RQcU Yc 

`b_fYTUT gYdX Q cUQ\Y^W bY^W %-/,&( Q^T dXU cUQ\Y^W bY^W Yc QbbQ^WUT Qb_e^T dXU Y^dUbVQSU QbUQ*

-4* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ Q^i _^U _V S\QY]c - d_ -0( gXUbUY^ dXU SYbSeYd 

R_QbT Yc \_SQdUT _^ _^U cYTU _V dXU RQcU Y^ Q dXYS[^Ucc TYbUSdY_^( Q^T dXU Y^dUbVQSU QbUQ Yc \_SQdUT 

_^ dXU _dXUb cYTU _V dXU RQcU Y^ dXU dXYS[^Ucc TYbUSdY_^*

-5* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ Q^i _^U _V S\QY]c - d_ -0( gXUbUY^ dXU RQcU Yc 

Q^ Y^ce\QdY^W S_]`_^U^d*

.,* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ Q^i _^U _V S\QY]c - d_ -0( gXUbUY^ dXU RQcU 

S_]`bYcUc6

Q RQcU R_Ti %-0,&( Qd \UQcd Q ̀ _bdY_^ _V dXU XYWX)f_\dQWU \__` RUY^W QbbQ^WUT _^ dXU RQcU R_Ti( 

Q^T dXU SYbSeYd R_QbT RUY^W QbbQ^WUT _^ dXU RQcU R_Ti7 Q^T

Q ̀ Q^U\ %-1,&( dXU ̀ Q^U\ RUY^W S_^^USdUT d_ dXU RQcU R_Ti( Q^T dXU Y^dUbVQSU QbUQ RUY^W V_b]UT 

_^ dXU `Q^U\*

.-* LXU `_gUb TYcdbYRedY_^ Q``QbQdec QSS_bTY^W d_ S\QY] .,( gXUbUY^ dXU RQcU R_Ti Q^T dXU `Q^U\ 

QbU _^U `YUSU _b cU`QbQdU `YUSUc*



00

..* 9 RQddUbi `QS[ %.&( S_]`bYcY^W6 

Q X_ecY^W %1,,&7

dXU `_gUb TYcdbYRedY_^ Q``QbQdec %-& QSS_bTY^W d_ Q^i _^U _V S\QY]c - d_ .-( dXU `_gUb 

TYcdbYRedY_^ Q``QbQdec RUY^W QbbQ^WUT Y^ dXU X_ecY^W( Q^T dXU XYWX)f_\dQWU S_^^USdY_^ `Qbd %---& 

Q^T dXU \_g)f_\dQWU S_^^USdY_^ `Qbd %--.& RUY^W Uh`_cUT Vb_] dXU X_ecY^W7 Q^T

Q RQddUbi ]_Te\U %0,,&( dXU RQddUbi ]_Te\U RUY^W \_SQdUT Y^ dXU X_ecY^W Q^T U\USdbYSQ\\i 

S_^^USdUT d_ dXU RQddUbi ̀ _cYdYfU)U\USdb_TU S_^^USdY_^ U^T %.-,& Q^T dXU RQddUbi ̂ UWQdYfU)U\USdb_TU 

S_^^USdY_^ U^T %..,& bUc`USdYfU\i*

./* 9 fUXYS\U %/&( S_]`bYcY^W6 dXU RQddUbi `QS[ %.& QSS_bTY^W d_ S\QY] ..*


