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jYRUmamUc5TaR
eb]dTnŒ

Qax1R�QSTn]dXYZ1XYZ1eGRUTSTaM_T�]_m3]‹²^´vR|Œ’Tn]dZ5Œ>M_Nºl•]dTaXY]_t1jYR‘— x1XŠWnx�x5]_m

mSM_N�R?W�P1N�P1jY]dQSXYl_R’Œ1XYm`QSTaXDt^P>QSXYM_Z›O^]dTn]dN�R�QaR
TaXDÇURUŒœtvoœN•]dZvo

O5]dTn]dN�R�QaR
Tnm
c5M_Z1R�Md•H— x1XŠWnx”XŠm‹Qax1R’QaTSP^R’R
TaTaM_T‹Tn]•QaR’Md•ˆQax1R

MCP>QSO^P>Q‹xvobO*MdQax1RUmSXŠm³ÀŽ— x1XŠWnxœXYm£XDQamSR
jD•�]�Tn]dZ5Œ>M_N l•]dTaXŠ]dt1jYR|Ÿ�•

ÎGM•—ÃW
]dZ’—0R‘W
M_Z^m`QSTaP^W�Q,]GW
M_Z>²5Œ1R
Z^W
RHXDZbQaR
Tal9]_jCt5]_mSRUŒ–P1O*M_Z

XYZ>•ŽMCTSN•]•QaXDMCZ�•ŽTSMCN t*MdQSx˜QSx1R•QaTa]_XDZ^XDZ1e”]_Z^Œ›QSR|mpQaXDZ1e›m`R
Qam‘•

‰

x^R
TaR–]_TSR³mSR
lCR
Tn]dj*O5MbmSmSXDt^XDjYXšQaXDR|m
•

Àpz|ŸiL0MCZ^mpQaTSP5W¨Q’]dZÃXYZbQSRUTSl•]dj‘t^]_mSRUŒ�P1O*M_Z�Qax1R“O^TSMCt^]•f

t1XYjYXšQpoÃQax^]•Q“’n¾d¿n”™QaTSP^R�RUTSTaM_T?P1O1O*R
T“t5MCP1Z^Œ1m•]_TSR

lvXYM_jŠ]•QSR|Œy•

ÀÔ}_ŸiL0MCZ^mpQaTSP5W¨Q’]dZÃXYZbQSRUTSl•]dj‘t^]_mSRUŒ�P1O*M_Z�Qax1R“O^TSMCt^]•f

t1XYjYXšQpo�Qax^]•Q‹]•Q jYRU]CmpQ£M_Z1R•Md•KQSx1R•QSTaP1R•R
TaTSMCT0P^O1O5RUT

t*M_P1Z5Œ1m£XYm‹lbXYM_jŠ]•QaRUŒy•

ÀÉÕCŸ�k\m`R³]?N�M_TaR•eCR
Z1RUTa]_j*QSRUWnx^Z1XY±bP1RC•

•–•–•–•

•–•–•–•

•–•–•–•

•–•–•–•

•–•–•–•

•–•–•–•

—–—–—–—

—–—–—–—

—–—–—–—

—–—–—–—

—–—–—–—

—–—–—–—

Train error

T
es

t e
rr

or

O
ne

 V
io

la
tio

n

One Violation

No Violation
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½
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½
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È–È–È–È–È–È–È–È–È–È–È–È–È

É–É–É

É–É–É

É–É–É

É–É–É

É–É–É

É–É–É

É–É–É

É–É–É

É–É–É

É–É–É

É–É–É
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Ì–Ì–Ì
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¨#¥›°#¬M²´°2©Q§
¯u°#µ€¶c¥›¬�«¸·¹¶e°�º�¬»·¹¶�§�¦m«¸·¼ºcªe°#¬M«‘¥Í­ƒ£�«u©7¶e°#ºc¬»·¼¶e«‘¥›¬�¨

½

¥›°�¾Š§¿­ƒ«¸·HÀ�ÎÏ°�­ƒ«Q­ƒ£»§¿­�­ƒ£c«)Ð�ÃQ¥ˆ·4­ƒ£4Ñ)°�²H­ƒ£�«Q°�¬�«

½

¥›°�¾Š§¿­ƒ¥›°#¬�§2©ƒ«¸§h¥›¦

¦mµM§�¾›¾›«u©Q­ƒ£»§�¬d¥ˆ¬³Ò»¨�ºc©ƒ«
Ó:À›Ô�À¤¢¤£c¥ˆ¦�°'¯‘¯‘º4©ƒ¦Q¶e«‘¯¸§�ºc¦m«h­ƒ£�«Žª4©ƒ°#¶»§¿±

¶�¥›¾›¥›­WÅ³µM§�¦m¦Q°�²j­ƒ£c«Ž©ƒ«K®Õ«u¯u­ƒ¥›°#¬d©ƒ«‘¨�¥›°#¬Æ¦Õ­A§‘Å4¦�¯u°#¬�¦Õ­A§2¬'­¸À

s3XYe_P1TaR�}>•Yz–TSRUO1TSR|m`RUZbQam

‰

R|Wnx1Z1XŠ±bP1R•Àpz|Ÿ�lvXŠm`P5]djYjDoC•

‰

x^R¤RUmam`RUZbQSXŠ]djHO1TaM_t^jDRUN — XDQSxÃQaRUWnx1Z1XŠ±bP1R À`z|Ÿ–XŠm³Qax^]•Q�Qax1R

TaRUmSP1jDQSXYZ1e�QSTaP1R•R
TaTaM_T–t5MCP1Z^Œ�XŠm•QSx1R×Ö

Ð2ØcÙ

ÖdÚeÖ ÀŽN�XYZvP^m’]

mSN•]djYj^]dN�MCP1ZbQnŸ,Md•*QSx1R t*M_P^Z^Œ1mHt5]_mSRUŒ�P1O5MCZ�t5M_QSx?QSx1R‹QSRUm`Q

mSR�Q�]dZ^Œ�QSx^R QSTn]dXYZ1XYZ1e�m`R
QU•)5•XDlCR
Z?QSx5]•Q‘—�R‹Œ>M_Z�Û QHQaTSP5mpQHQax1R

QaTa]_XDZ^XDZ1e³mSR�QHt^]Cm`R|Œ’t*M_P^Z^Œ?QSM³]djY—£]9ovm3t*R£QSXYe_xbQUcC—0R R
´>O5R|W¨Q

Qax1XŠm‹W�MCN’t1XYZ^]•QaXDMCZ�Z^MdQ t5RUx^]9l_R–—�R
jYjÔ•

‰

RUWnx^Z1XY±bP1R•ÀÒ}_Ÿ£W
]_Z�t*R�mSR
R
Z�lvXYmSP^]_jDjYo¤XYZœs3XYe_P1TaR�}>• }>•

‰

RUWnx^Z1XY±bP1R•ÀÔ}CŸy—�M_Ta¶vmKN�MvŒ1R
Tn]•QSRUjDo–—�R
jYjÔ•3g”]•Qax1R
N•]dQSXŠW
]djYjYo_c

—�R W
]_Z�WU]djŠW�P1jŠ]•QaR�QSx1R N�XYZ1XDN�P1N�M_•5Qax1R£Qp—�M•RUTSTaM_T�t*M_P1Z5Œ1m

]_Z^Œº]_Œ1ŒÁ].mSN�]_jDj�]_N�M_P1ZbQU•

‰

x^XYm”]_O1O1TaMC]CWnx»XYm”Z1RU]_TSjYo

R|±bP1XDl•]_jDRUZCQ?QSM�Qn]d¶vXDZ^e�]›P1Z1XYM_ZÄt5MCP1Z^Œy•Ä•.x1XYjDR�Qax1XYm•]_O>f

O^TSMb]_Wnx�]djYjYM•—‹mKP^m,QaM•W
M_N’t^XDZ1R‘QSx1R�t*M_P1Z^Œ^m
cdXDQˆŒ>MvRUm3Z1MdQ�jYR�Q

P5m ]_Wnx1XYR
lCR\]dZ�XDN�O1TaM•l_RUN�R
ZbQ�M•lCR
T�R
XDQSx1RUT£t5MCP1Z^Œ�XDZ^Œ1XDlvXŠŒvf

P5]djYjDoC•

‰

x1XŠm O1TaM_O*R
TSQpo“XŠm XYZbQSP1XDQSXYl_RUjDo�O5MbmSmSXYt1jDRC• L0RUT`Qn]dXYZ1jYo_c
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Violation
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­ƒ¥ˆ°�¬d©ƒ«‘¨�¥ˆ°�¬d²´°2©Á¦m°�µ¼«Ž°�­ƒ£c«u©�¯‘°#µ>¶�¥›¬�«‘·³¶e°�º�¬»·0À

XD•‘—�R’P^mSR�Qp—�M•QaRUm`Q–mSR�Qnm
c5QSx1R�W�MCZ>²5Œ>RUZ^W�R�XDZbQaR
Tal9]_j,mSx1M_P^jYŒ

XYN�O1TaM•l_R_•

u%t*R�Q`QaR
T�]_O1O1TaMC]_WnxœXŠm•O5MbmSmSXDt^jDRC•³•›R?—0MCP1jŠŒ”jYXD¶CR�QSMœW�MCZ>f

m`QSTaP^W�Q�]\W�M_N�t1XYZ1RUŒ³t*M_P^Z^Œ�— XDQSx’QSx1R0•ŽM_TaNºe_XYl_R
Z’XDZ?s,XYe_P^TSR

}1• Õ^•

V>P^Wnxi]�TaRpÖpR|W¨QaXDMCZ�TaR
eCXDMCZ“x^]Cm�Qp—0M�XYN?O*M_TSQa]_ZbQ£O^TSMCO5RUT`QaXDR|m
ž

Àpz|Ÿ�Å6•yM_Z^R‹t5MCP1Z^Œ•XŠmHjYMvMCmSR_cbXšQ�Œ>MvRUmHZ^MdQ0eCTSR|]•QajDo�x^]dTaN

Qax1R–²^Z^]_jAQSTaP1R³R
TaTSMCT0t*M_P^Z^Œy•

ÀÔ}_Ÿ

‰

x1R‹²^Z^]dj1QSTaP1R‹R
TaTaM_Tˆt*M_P1Z^Œ•WU]dZ•t*R QSXYe_xbQaR
TˆQax^]dZ

RUXšQax1R
T XYZ^Œ>XYlvXYŒ>P5]djyQaTSP1R–RUTSTaM_T£t*M_P1Z^Œ!•

V>x1M•— XDZ^e£QSx^]dQKQSR|Wnx1Z1XŠ±bP1RGÀÔ}CŸA—�M_Ta¶vm!XYm1ÖpP^mpQ�]dZ�]_O1O1jYXYWU]•QSXYM_Z

M_•\Qax1R”P1Z^XDMCZ.t5MCP1Z^Œy•_5•XDlCR
Z.]dZvo¥Qp—0MÃt*M_P1Z5Œ1m•M_Z‚Qax1R

QaTSP^RGR
TaTaM_THTn]•QaR_cb—0R•W
]dZ�]dO1O*M_TSQSXYM_Z�� �?W�MCZ>²5Œ>RUZ^W�RGQSM�RU]_Wnx

t*M_P^Z^Œy•

‰

x1R
Z�t*MdQax?t*M_P^Z^Œ1mˆ— XYjDj^x1M_jŠŒ?— XšQax?O^TSMCt^]dt1XYjYXšQpo��

— x^XYWnx�XDN�O1jYXDR|m�QSx^]dQ£QSx1R–N�XDZ^XDN�P1N«Md•,QSx1R•Qp—�M’QaTSP^R\RUTSTaM_T

t*M_P^Z^Œ1m�ÀÉ—0MCTamSR
Z1R|Œ¤tvo•Qax1R�m`P^t^mpQaXšQaP>QSXYM_Z��¼F
��

Ÿ�x1M_jŠŒ1mU•

È\Z^R³XDZbQSRUTSR|mpQaXDZ^e•O5MbmSmSXDt^XDjYXšQpo�QSM¤W
M_Z^mSXŠŒ>R
T‹XŠm£Qax1R’TaRpÖpR|W¨QSXYM_Z

TaR
eCXDMCZ\M_•vQp—0M£QaRUm`Q,m`R
QKt^]Cm`R|Œ–t5MCP1Z^Œy•

‰

x1R��¨¿

Ð

½��

Ð �

�•TaRpÖpR|W¨f

QaXDMCZ“TaR
eCXDMCZ�•ŽM_T0QSx1R³W�MCN’t1XYZ^]dQSXYM_Z•Md•KQp—0M’QSRUm`Q m`R
Q�t*M_P1Z5Œ1m

— XYjYj5t*RG]�Œ>XŠ]deCM_Z^]_j1M_TSQSx^M_e_MCZ^]djvQaM³QSx^RGXŠŒ>R
ZbQSXDQpo�]_mHXYZ“s3XYedf

P^TSR\}1• !5•3u»t5MCP1Z^Œ•t^]Cm`R|Œ?P1O5MCZ¤]³TaRpÖpRUW�QSXYM_Z•TaR
eCXDMCZ?M_•AQSx1XŠm

•ŽMCTSNºXŠm�Œ>RUmSXDTn]dt^jDR0t5R|W
]dP5m`R0XšQˆW
]_Z’TaRUmSP1jšQ3XDZ?m`XYe_Z^Xš²5WU]dZbQ,XYN?f

O^TSM•lCR
N�R
ZbQamU•

‰

x1R“W�MCN’t1XYZ1R|Œ�t5MCP1Z^ŒÃ—�R“Œ>RUl_R
jYM_O�N�XD´vR|m

Qax1R•O*MCmam`XYt1jYR•XDN�O1TaM•l_RUN?RUZbQ•M_•£s3XYe_P1TaR¤}>• !�— XDQSx�Qax1R¤mSMd•§Q

N�XYZ1XYN’P1NÂMd•K}>• }>•

‰

x1R‹mSMd•§Q‘N�XYZ1XYN’P1NÂXYm‘Z1RUW
RUmamS]_TSo³XYZ•M_TSf

Œ1R
T,QSM•O1TSM_QSR|W¨Q3]_eC]_XDZ^m`QKQax1R–ÀÉmSM_N�R�QaXDN�RUm,jŠ]dTae_R|Ÿ!O5R|mSmSXYN?XŠmSN

M_•,QaTa]_XDZ^XDZ1e�mSR�Q‹t^]Cm`R|Œ“t*M_P1Z5Œ1m
•

���´�#"q�

+
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V>x1M•— XDZ^e˜QSx5]•Q�]¥N�M_TaR e_RUZ1R
Tn]djGQSR|Wnx1Z1XŠ±CP^R —�M_Ta¶vm“N’P^m`Q

m`Qa]_T`Q�— XšQax�]?Œ>XŠmSW
P^mSmSXYM_Z¤M_•KW�M_Z1²5Œ>R
Z5W�R•XDZbQSRUTSl•]_jYmU•3s^P1Z^Œ1]df

N�RUZCQn]djYjDoCcb]’t5MCP1Z^Œ¤WU]dZ¤t*RGlvXYR
—�RUŒ¤]Cm‘]�m`R
Q0Md•!MCP>QaW
M_N�RUmU•

2

R�QŽ(Æt*R•]�m`O^]CW�R\Md•!M_P1QaW�MCN�RUmUcCQax1R
Z�]�t*M_P1Z5Œ4305 (ÆXŠm

]�mSP1t^mSR�Q|•

‰

x1R³O1TaM_t^]_t1XDjYXDQpo�QSx^]dQ QSx1XŠm e_RUZ1R
Tn]djYXYÇ
RUŒ“t5MCP1Z^Œ
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8787878787878787878

8787878787878787878

8787878787878787878

8787878787878787878
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8787878787878787878

8787878787878787878

8787878787878787878
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8787878787878787878

8787878787878787878
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Test Error 1

No Violation

Violation
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­ƒ£�«)­ƒ°�­A§2¾»¬:º�µ€¶e«S©�°�²H«u©m©ƒ°�©ƒ¦�¥›¦¤§Ž¦mºBA¹¯‘¥›«‘¬'­7¦Õ­A§¿­ƒ¥ˆ¦Õ­ƒ¥›¯�²´°�©7¶e°#ºc¬»·
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QaXDMCZ^m�e_Tn]dO1x^RUŒ�XYZ¤²^eCP1TSR|m�}1•DzCc1}>• }>c>}>• Õ1cv]dZ^Œ�}>• !�mSXDZ^W
RGQax1R



mSR�Q�Md••R�´1W�jYP^Œ>R|Œ˜RUl_R
ZbQnm�XYZ^W
TSR|]_mSRUm�N�MCZ1MdQaM_Z1XŠW
]_jDjYoÃ]djYM_Z1e

Qax1R¼?”]•´>XŠm ]_m£XDQGŒ>RUW
TSR|]_mSRUm£]djYM_Z^e’Qax1R¼@“]•´>XŠm
•

Å6Q\XYmG—0MCT`QaxiZ1MdQaXYW
XDZ1e�Qax^]•Q\QSx1XŠmG]_O1O1TaMC]CWnx�]_O1O1jYXDR|m QSM

Ð

½%i

QaTa]_XDZ^XDZ1e˜mSR�Q�t^]_mSRUŒ‚t*M_P1Z5Œ‚— x1XYWnx.x^M_jŠŒ1m••ŽMCT�]djYj � D -

]_Z^Œ¥]_jDj�jYRU]dTaZ1XYZ1e O^TSMCt1jDRUN•m�&i•ÃÅhZ™O^]dTSQSXŠW�P^jY]_TUcˆXDQ?x^M_jŠŒ1m

•ŽMCT‘Ê\L‘fhŒ>XYN?RUZ^mSXDMCZ•t^]_mSRUŒ•t*M_P^Z^ŒiËÌ~UÍA]_jšQax1M_P^e_x•—�R\Œ>M�Z^MdQ

P5m`R•QSx5]•QG]dO^O1TSMb]_Wnx�x1R
TaR_•
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uGZ™R
´>O1jDXŠW�XDQ�N�]dQSx1RUN•]•QSXŠW
]_j�•ŽM_TaN�•ŽM_T•]›W
M_N�t1XDZ^RUŒÃQaTa]_XDZ

]_Z^Œ³QaRUm`Q3t*M_P^Z^Œ’WU]dZ’t*R�e_XYl_R
Z’tbo�W
M_Z^mSXŠŒ>R
TaXDZ^e‹QSx^R0t*M_P1Z5Œvf

t5]_mSRUŒiW�P^N’P1jŠ]•QaXDlCR’Œ>XŠmpQaTSXYt1P>QaXDMCZ^m
c

)�*

cA]dZ^Œ”]“m`XYN�XDjŠ]dTGŒ1XYm`f

QaTSXYt1P>QaXDMCZ¥•ŽMCT�QSx1RœQaTa]_XDZ^XDZ1e�mSR�QUc

)��

•‚ÅhZÄO^]dTSQSXŠW�P^jY]_TUcH—�R

WU]dZœŒ>R�²5Z1R–QSx1R³TaRpÖpR|W¨QaXDMCZ�TaR
eCXDMCZ¤QSM•t*R

,.6 i�kmlni /u6�D

) * =K6��

9��

�AB

) � =K6QBÁ•	�¿=S�:B‘3

— x^R
TaR
�¿=L�:B�XYmG]’•ŽP^Z^W¨QaXDMCZœma]•QaXYm`•ŽovXDZ^e

NQP

^ †ˆ‡%‰Š†

T

^

V�;=<¿T ;��

=

)�*

= ]

I

iWkmlni2=WCXBAB

)
�

=K6QBABÁ•	�¿=S�:BSBŽ•M�

•

‰

x1RœN�M_Z1M_QSM_Z^XYW�W�MCZ^mpQaTa]_XDZbQ�XYm�ma]•QaXYm`²^RUŒ¥tvoÃQSx1XŠm•W�MCZ>f

m`QSTaP^W�QSXYM_Z t*RUWU]dP^mSR

) * XŠm\XYN�O1jYXYW
XšQajDoiN�M_Z^MdQSMCZ1XŠW�Œ>R|W�TaRU]Cmpf

XYZ1e›— XšQax

)
�

=K6QB³eCXDlCR
Z˜]›W�M_Z5mpQn]dZbQ��¨• •�R�— XDjYj0P5m`R“QSx1XŠm

t*M_P^Z^Œ¤•ŽMCT W�M_N�t1XYZ1XDZ^e’QaTa]_XDZ�]dZ^Œ¤QSRUm`Q‹m`R
Qam�XYZ“Qax1R–R�´>O5RUTSXDf

N�RUZCQnm
•

L�]_jYW
P1jŠ]•QSXYM_ZÃM_•‹QSx^XYm�t5MCP1Z^Œ¥XYm?mpQaTa]_XDeCxbQ`•ŽM_Ta—£]dTnŒy•i¦‘mam`RUZ>f

QaXY]_jDjYo_c£—�RiŒ>M˜]�t1XYZ^]dTao¥mSRU]dTnWnx™•ŽM_T�QSx^RiQSTaP1RiR
TaTaM_T�Ta]dQSR

I

=KCLB‘— x1XŠWnx“O1jŠ]_W
RUm0M_P1T�M_t^mSR
Tal_R|Œ?QSR|mpQ£R
TaTSMCT0]_Z^Œ•QaTa]_XDZ1XYZ1e

RUTSTaM_T³MCZ�QSx1R�t5MCP1Z^Œ1]_TSo›Md• Qax1R¤TaRpÖpRUW�QSXYM_ZÃTaR
eCXDMCZ!•”VvXDZ5W�R

I

=KCLBHXYm�XYZ•QSx1R•XYZCQaR
Tal•]dj�� -0/�1��6cCR|]_Wnx•QaRUm`QSR|Œ�QSTaP1R•R
TaTSMCTHTa]dQSR

— XYjYj*XYZ^W
TSR|]_mSR‹QSx^R•O^TSR|W�XŠm`XYM_Z¤M_•!QSx^R\QaTSP^R\RUTSTaM_T0t5MCP1Z^Œ�W
]djDf

W
P1jŠ]•QSXYM_Z›tvo�z?t1XDQU•

‰

x^R?W
M_N�O1P>Qn]•QSXYM_Z�W
]_Z t*R�x^]_jšQaRUŒ›]•Q

Qax1R³N•]_Wnx1XYZ1R–O1TaRUW
XYmSXDMCZ�MCT m`MCN?R–M_QSx1RUT Z1R
eCjDXYe_XYt1jYR–mSXYÇ
R_•

r�oiMCt^m`RUTSl•]dQSXYM_Z!cAQax1XYm³W
M_N�t1XDZ^RUŒ”t*M_P^Z^Œ�— XDjYjHmS]dQSXŠmp•ŽoiMCP1T

Œ1RUmSXDTn]dt1jYR˜O1TaM_O*R
TSQSXYRUmÄÀpz9Ÿ
·

Z1R
lCR
T›xbP^T`Q�N’P^Wnxv¸™]_Z^Œ«ÀÒ}_Ÿ

·
mSM_N�R�QaXDN�RUm£x^R
jYOv¸n•
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•�R¤— XYjDj‘QSR|mpQ�]_Z^ŒÃW�MCN�O^]dTaR•l•]dTaXDMCP^m–t5MCP1Z^Œ1m’M_Z˜]_Z�Åp[•Õ

t5]_mSRUŒÃŒ>R|W�XŠm`XYM_Z�QaTSRUR“]djYe_MCTSXDQSx1N P^mSXDZ^e Œ>XŠmSW
TSR
QSR“Œ1]dQa]Cm`R
Qam

•ŽTaM_N«QSx1R³k•L0Å�Œ1]•Qn]dt^]Cm`R•Md•3N•]_Wnx1XYZ1R•jDR|]dTaZ1XDZ^e�O1TaM_t^jDRUN�mU•

‰

x^R0R
´>]CW¨Q,Œ1R�Qa]_XDjŠm3Md•>Qax1R�Œ1RUW�XŠmSXDMCZ³QSTaR
R�]dZ^Œ³t*M_P^Z^Œ�XYN�O1jDR
f

N�RUZCQn]•QaXDMCZ^mH]dTaR£Z1MdQ�Œ>XYmaW�P5mSmSRUŒ?x1RUTSR‹]_jšQax1M_P1eCx?QSx1R‹Œ>R
Qa]_XDjŠm

]_TSR•±bP1XšQaR\XYN�O5MCT`Qn]dZbQ0XYZ“MCTaŒ1R
THQaM�TaR
O^jDXŠW
]dQSR‹Qax1RUmSR•TSR|m`P1jDQamU•

s^M_T�•ŽP1jYj1Œ>R
Qa]dXYjŠmˆm`RUR•Ë }9Í^]_Z^Œ�Z1MdQaR0Qax^]•Q‘]GQSTaP1R RUTSTaM_T3t5MCP1Z^Œ

WU]djŠW�P1jŠ]•QaXDMCZ�O^TSMCe_Tn]dN{XYmG]9l9]_XDjŠ]dt^jDR?Ë Õ•ÍÒ•

s^M_T¤RUl_RUTSo¥Œ^]•Qa]Cm`R
QUc£M_P^T¤e_Mb]dj XŠm�QSM˜jYRU]_TSZ.]�xvovO5M_QSx1R|m`XŠm

C™]dZ5Œ¥]”x^XDeCx>fÒO^TSMCt^]dt1XYjYXšQpo�P1O1O*R
T�t*M_P1Z^Œ¥M_ZÃQax1R�•ŽP>QSP1TaR

RUTSTaM_T³Tn]•QaR•Md•£QSx5]•Q’xvovO5M_QSx1R|m`XŠmU•�•�R¤— XŠm`x�QaMi²^Z^ŒÃ]ixvobf

O*MdQax1RUmSXŠm”— XDQSx¼Qax1R™mSN•]djYjDR|mpQ O*MCmamSXDt1jYR˜x1XYe_x1fÒO1TaM_t5]dt1XYjDXDQpo

P^O1O5RUT³t5MCP1Z^Œy•?s1MCT•MCP1T–O1P1TaO5Mbm`R|m
cAQax1R
TaR�]dTaR?Õ�l•]dTaXDR
QSXYRUm

M_•Ht5MCP1Z^Œ1mUž

‰

Tn]dXYZ1XYZ1e“mSR�Q•t5MCP1Z^Œ1mUc*QSRUm`Q•mSR�Q•t5MCP1Z^Œ1mUcA]dZ^Œ

W
M_N�t1XDZ^RUŒiQaTa]_XDZ^XDZ1eœ]dZ5ŒiQSR|mpQaXDZ^e�mSR�Q³t^]Cm`R|Œit5MCP1Z^Œ1mU•’•�R

— XYjYjKW�MCN?O5]dTaRGQax1RUmSR³t5MCP1Z^Œ1m£XYZiÕ?—�]9o>mUž

Àpz|Ÿ

‰

RUm`Q\mSR�QGt*M_P1Z5Œ1m’ÀŽ²^e_P1TaR�Õ1• }_Ÿ�ž

‰

Tn]dXYZ�MCZ !4-#"{Md•

Qax1R¤Œ1]•Qn]�QSx1RUZ�P^m`R�Qax1R¤TaR
N•]dXYZ1XYZ1e $:-#"$•ŽM_T³Qax1R

QaRUm`QGm`R
Q£t*M_P^Z^Œy•

ÀÔ}_Ÿ

‰

Ta]_XDZ^XDZ1e�m`R
Q\t*M_P1Z^Œ^m�ÀŽ²^e_P1TaR’Õ^• ÕbŸ¨ž

‰

Tn]dXYZiM_Z

Ð•Ñ§Ñ

Qax1R”Œ1]•Qn]Ã]dZ^Œ™Qax1R
Z»WU]djŠW�P1jŠ]•QaR�Qax1RiQaTa]_XDZ1XYZ1eÃmSR�Q

t^]Cm`R|Œ“t*M_P^Z^Œy•

ÀÉÕCŸ

‰

Ta]_XDZ�]dZ^Œ

‰

R|mpQ³t*M_P1Z5Œ1m�À§²^eCP1TSR�Õ1• !bŸ�ž

‰

Tn]dXYZ”M_Z

!c-�"�M_•\Qax1R Œ1]dQa]�Qax1R
Z»WU]djŠW�P1jŠ]•QaR”]Ãt5MCP1Z^ŒÄP^m`f

XYZ1e�O5RUT`•ŽMCTSN•]_Z^W�R–M_Zœt*MdQax�Qax1R³QaTa]_XDZ1XYZ1e•]dZ5Œ“Qax1R

QaRUm`QSXYZ1e•m`R
QamU•

•�R£Wnx1MvMCmSRHQSx^XYm�W�MCN�O^]dTaXYmSM_Z³t*RUWU]dP^mSR‘XDQ�XYm3TaRU]djYXŠmpQaXYW_•Ku‹Zvobf

MCZ1R�]dQ`QaR
N�O>QSXYZ1e�QSM�]dO1O1jYoœN•]_Wnx1XYZ1R’jYRU]_TSZ^XDZ1e¤QSRUWnx^Z1XY±bP1R|m

•É]CW�R|m\]�Wnx1M_XŠW�R�M_•HQSTn]dXYZ mSR�Q�Ó|QSR|mpQ–m`R
Q\R
´>]_N�O1jDR?]djYjDM>WU]•QSXYM_Z

]_Z^Œ“QSx1R�Wnx1MCXYW
RUm£N•]_Œ1R•x^R
TaR–]_TSR–Z1M_Q P1Z^W�MCN�N?MCZ!•

‰

x^R–QSTn]dXYZ1XDZ^e?mSR�Q‹t^]Cm`R|Œ“t*M_P^Z^Œ1m‹]_TSR\QSx1R–•ŽMCjDjYM•— XYZ1e^ž

Àpz|Ÿ

‰

x1R0Œ>XYmaW�TaR�QaRHxvovO5M_QSx1R|m`XŠm!t*M_P1Z5Œ�m`P5Wnx�]_mK]_O1O*RU]dTnm

XYZ™Ë %•Íˆ•ŽMCTSN�R|Œ tvo mSXDN�O1jYo W
M_P1ZbQSXYZ1e�QSx^R?ZvP1N�t5RUT

M_•3Œ>R|W�XŠm`XYM_Z�QSTaR
R|m
•

ÀÔ}_Ÿ

‰

x1R‹g”XYW
TSM>Wnx1MCXYW
R0t*M_P1Z5ŒiÀ§²^TnmpQˆXYZbQSTaMvŒ1P^W�R|Œ�XYZœË !_Í

t1P1Q›m`RUR.Ë }•Í’•ŽMCT”XDN�O1TaM•l_RUN�R
ZbQamnŸ¨•

‰

x1R˜giXŠW�TaMdf

Wnx1MCXYW
Rit5MCP1Z^Œ.WU]dZ ÀÉ]_jDN�MbmpQ¨Ÿ�t5R QSx1MCP1e_xbQ“M_•�]_m

]�O^]dTSQSXŠW�P^jY]_T£Wnx^M_XŠW�R–Md•�Œ>RUmaW�TaXDO1QSXYM_Z“jŠ]dZ^e_P^]_e_R\•ŽM_T

Qax1R�È•W
WU]dNEÛ m

^

]_Ç
MCT�t*M_P^Z^Œ�ËDz
ÍÒ•

ÀÉÕCŸ

‰

x1R�Vvx1R
jYjbt5MCP1Z^Œ¤Ë q|ÍyÀpË }9Íb•ŽM_T,XDN�O1TaM•l_RUN?RUZbQamnŸA]dZ^Œ

Qax1R–V1]dN�O1jYRUŒ“Vvx^R
jYj*t*M_P^Z^Œ”Ë }|Í6•

‰

x1R\mSx1R
jYjAt5MCP1Z^Œ

XŠm•]›•ŽP1Z^W¨QaXDMCZ^]dj XYN�O1TaM•l_R
N�RUZCQ�M_Z™QSx^R”È•WUW
]_NqÛ m

^

]_Ç
MCT•m`QpovjDR?t5MCP1Z^Œ1m–— x^XYWnx�TSR|±bP1XDTaRUm•mSXDeCZ1Xš²*W
]dZbQ

W
M_N�O1P>Qn]•QSXYM_Z�XYZ�MCTaŒ1R
T�QSM�R
l•]_jDP^]dQSRC•

•�R¥MCZ1jYoÁP5m`R¥QSx1R™x1M_jŠŒ>M_P1Q›t*M_P1Z^Œ$ÀÉmSR
R¢Ë }|Í•Wnx^]_O>QSRUT�}

•ŽMCT’Œ>R
Qa]dXYjŠmaŸ••ŽMCT�QaRUm`Q�m`R
Qam’t5R|W
]dP5m`R•M_QSx1RUT³QSR|mpQ�m`R
Q’t^]_mSRUŒ

t*M_P^Z^Œ1mHjŠ]_Wn¶�]�mSM_jYXYŒ•]_Z^]djYo>m`XŠmˆMCZ¤Œ>RUW
XYmSXDMCZ?QSTaR
RUmU•�•›R\]djŠm`M

W
M_N�O^]_TSR\Qp—0M•W
M_N’t^XDZ1R|Œ“t*M_P^Z^Œ1mUž

Àpz|Ÿ�u W
M_N�t1XDZ^RUŒ�QSTn]dXYZ1XYZ1e¤]dZ^Œ�QaRUm`QSXYZ1e•t*M_P1Z^ŒœP5m`XYZ1e

Qax1R³x1M_jŠŒ>MCP>Q t5MCP1Z^Œœ]dZ^Œ�N�XYW
TSM>Wnx1MCXYW
R\t*M_P^Z^Œy•

ÀÔ}_Ÿ�u W
M_N�t1XDZ^RUŒ�QSTn]dXYZ1XYZ1e¤]dZ^Œ�QaRUm`QSXYZ1e•t*M_P1Z^ŒœP5m`XYZ1e

Qax1R“x1MCjYŒ1M_P>Q?t5MCP1Z^Œ˜]_Z^Œ�QSx1R�ÀÉm`QSM>Wnx^]CmpQaXYW|Ÿ³mSx1R
jYj

t*M_P1Z5Œy•

‰

x^R£Œ^]•Qa]Cm`R
Qam£ÀÉmSR
R�²^eCP1TaR£Õ^•Dz0•ŽM_TˆmSXDÇURUmnŸ3W�M_Z5m`XŠmpQˆM_•,zUÕ•k•L0Å

Œ^]•Qa]_t^]_mSR¤Œ>XŠmSW
TSR
QSR“Œ^]•Qa]Cm`R
Qam’— x1XYWnx™]dO1O*RU]_TSR|Œ›R|]_mSXDR|mpQ’QSM

P5m`R�— XšQax›]“Œ1RUW�XŠmSXDMCZœQSTaR
R_••Å6Q–XYm\XDN�O*M_TSQa]_ZCQ\QSM�Z1MdQaR�QSx5]•Q

Qax1R³O1TaM_t1jYR
N•m�—�R
TaR\Z1M_Q‹Wnx1MCmSR
Z�t5R|W
]_P^m`R•Qax1R
o¤MCO>QSXYN�XDÇURUŒ

O5]dTSQSXŠW�P1jŠ]dT•t*M_P1Z5Œ1m¤—�R
jYjÔc Z^M_T•—�R
TaR”]dZvo¥M_••Qax1R”t*M_P1Z5Œ1m

·
QSP^Z1RUŒb¸•QSM¤Œ>M�t*R�QSQSR
TGM_Zœ]dZvo¤Md•3QSx^RUmSR–Œ^]•Qa]Cm`R
QamU•
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Examples per Learning Problem
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s^M_T–]djYj�t5MCP1Z^Œ1mUcy—0R?P^mSR?]�O1TaM_t^]_t1XYjDXDQpoœMd•H•É]_XDjYP1TaR’Md• �Æ9

-��Š1C•

‰

x1R�R
´1]_W¨QGŒ^]•Qa]�eCR
Z1RUTa]dQSXYZ1e�s,XYe_P^TSR�Õ^• Õ•]_Z^Œœs,XYe_P^TSR

Õ^• !•]_TSR•jDXŠm`QSRUŒ�XYZ�QSx1R�]_O1O5RUZ^Œ>XD´y•

#��´���q"S*

(

� *Q*�"

(5+

Å6Q›XYm›Œ>XšÏ¤W
P1jšQ QSM¡]_Z^m`—�R
TœQax1R¥±bP1R|mpQaXDMCZ
·

— x1XŠWnx¼t5MCP1Z^Œ

XŠm�QSXYe_xbQSRUT‘•�¸"XDZ‚] QSx1RUM_TaR�QSXŠW
]_j£—�]9oC•ÃÅhZ¥•É]CW¨QUc�]djYj£Md•GQax1R

QaTa]_XDZ^XDZ1e�m`R
Q•t5]_mSRUŒ”t*M_P^Z^Œ1m•—0R?P^mSR

c

¾:Ú

Ñ

�it*R?QSx1R
·

t*RUm`Qp¸

Œ1R
O*R
Z^Œ>XYZ1e�M_Z¥QSx1RœR
´>]CW¨Q�jDR|]dTaZ1XYZ1e›O^TSMCt1jDRUN�ÀÉ]_Z^Œ™]_jDeCMdf

TaXDQSx1N¤Ÿ¨•‹s^M_T\R�´1]dN�O1jYR_c^QSx1R’g”XYW
TSM>Wnx1MCXYW
R³t5MCP1Z^ŒiXŠm‹—�M_Tnm`R

Qax^]dZ‚Qax1R›VvXYN�O1jYR”t5MCP1Z^Œ.— x^R
Z‚QSx^R”xvobO*MdQax1RUmSXŠm¤Wnx1MCmSR
Z

x5]dO1O*R
Z^mHQSM�t5R‹MCZ1R‹M_•*Qax1R
·

jŠ]_m`Qp¸ xbovO*MdQax1RUmSRUm‘— XšQax“]³jYM_Z1e

Œ1RUmaW�TaXDO>QaXDMCZ¢jYR
Z^edQSxK•

‰

x^RÃTSR|m`P1jDQamœXYZ¼s3XDeCP1TSR�Õ1• Õ‚m`x^M•—

Qax1R
TaRHXŠmyZ1M QaMdQn]dj_MCTaŒ1R
TaXDZ1e ]_N?MCZ1eCm`QyQSx^RHt5MCP1Z^Œ1m,]djDQSx1MCP1e_x

Qax1R
TaR–XYmG]�Z^MdQSXŠW�R|]dt1jYR–TSMCP1e_x�M_TnŒ>R
TaXYZ1e^ž

0.25

0.5

0.75

1

ad
ul

t
sh

ro
om

au
di

o
ba

la
nc

e
ca

r
vo

te
s

kr
kp

lu
ng

nu
rs

er
y

po
st

op
sh

ut
tle

so
yb

ea
n

ye
llo

w

T
ru

e 
er

ro
r 

(b
ou

nd
)

Learning Problem

Training set bounds
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Learning Problem

Test and Train Bounds
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VvXYN�O1jDR D™giXŠW�TaM>Wnx1M_XŠW�R D.Vvx1RUjDj'&»ÎGM_jŠŒ>M_P>Q

‰

x^XYm³MCTaŒ1R
TaXDZ1e�XŠm³]dO1O1TaM9´>XDN•]dQSR
jYo”]_m–R
´>O5R|W¨QSR|Œ�t^]_mSRUŒ›M_Z

Qax1R
MCTSR
QSXŠW
]_j¤W�M_Z5m`XŠŒ>R
Tn]•QaXDMCZ^mU•

‰

x^R¢VvXYN?O^jDR.t*M_P1Z5Œ W
]dZ

Z^R
l_RUTit5R�N�P^Wnxºt5R
Q`QSRUTiQSx5]dZºgiXYW
TSM>Wnx1MCXYW
R›t*M_P^Z^Œº]dZ^Œ

Qax1R³giXŠW�TaMvWnx^M_XŠW�RGt*M_P^Z^Œ“WU]dZ“t*R³]dTat1XDQSTn]dTaXDjYo’QaXDeCxbQSR
T�Qax^]dZ

Qax1R¤VvXYN?O^jDR�t*M_P1Z^Œ!•�u{m`XYN�XDjŠ]dT–m`Qa]•QaR
N�R
ZbQ³x1MCjYŒ1m\•ŽMCT\Qax1R

g”XYW
TSM>Wnx1MCXYW
RZr�M_P1Z5Œ™]_Z^Œ˜Qax1R”Vvx1RUjDj t*M_P1Z5Œy•

‰

x^RiV>x1R
jYj

t*M_P^Z^ŒœXYmGZ1MdQ•]djY—�]9o>m�QSx^R�t5R|mpQ|c5t^P>QGXDQ•Œ>MvRUm‹t5RUx^]9l_R³—�R
jYj

XYZ�W�M_N�O^]_TSXŠmSM_Z³QaMGQax1R£N?MCTSR£m`Qa]dZ5Œ1]dTnŒ�x1MCjYŒ1M_P>Qˆ]dO1O^TSMb]_Wnx!•

¦‘N?O^XDTaXYWU]djYjDoCcU—�R‘WU]dZ–M_t^mSR
Tal_Rˆ]£lCR
Tao‹Z1MdQaXYW
RU]_t1jDRˆt*R
x5]9lbXYM_T|•

s^M_THO^TSMCt1jDRUN•mˆ— XšQax¤jYRUmam�QSx^]_Z 1�-c-–R�´1]dN�O1jYRUm�Qax1R QaTa]_XDZ1XYZ1e

mSR�Q�t5]_mSRUŒ›t5MCP1Z^Œ1m�]_TSR�mSP1O5RUTSXYM_T–QaM�QSx1R•x1MCjYŒ1M_P>Q�t*M_P1Z5Œy•

r�R
Qp—0RUR
Zq1�-4-–]_Z^Œq1�-4-c-GR
´1]dN�O1jYRUmUc•QSx1RGt5RUx^]9lvXDMCTHWnx^]dZ1eCRUm



— XDQSx¥QSx1R�x1MCjYŒ>MCP>Q�t*M_P^Z^Œ˜eCR
Z1RUTa]_jDjYo›— XYZ1Z1XYZ1e5c‘]djDQSx1MCP1e_x

Z^MdQ�Z1RUW
RUmamS]_TSXYjDo›tvoÃN’P^Wnx!•�u‹t*M•l_R“1�-c-4-iR
´>]_N�O1jDR|m
c�Qax1R

x^M_jŠŒ>M_P>Q�t5MCP1Z^Œ“XYm£mSXDeCZ1Xš²*W
]dZbQajDo�]dZ^Œ�W�MCZ^m`XŠm`QSR
ZbQajDo?QSXYe_xbQaR
T

Qax^]dZ QSx1R�QSTn]dXYZ1XYZ1e�mSR�Q–t^]Cm`R|Œ”t*M_P1Z^Œ^m
•

‰

x1XŠm•t5RUx^]9lvXDMCTGXŠm

R
´>O5R|W¨QSR|Œ‚t5R|W
]_P^m`R”QSx1RiQaTa]_XDZ^XDZ1e˜mSR�Q�t^]_mSRUŒÄt*M_P1Z5Œ1m“]_TSR

QpovO1XŠW
]_jDjYo˜jYMvMCmSR_•.ÅhZ‚O^]dTSQSXŠW�P^jY]_TUc‘QSx1RiO1TaM_t^jDRUN Md•³W�MCTSTaR�f

jŠ]•QaRUŒ‚xvovO5M_QSx1R|m`R|m•x^]Cm¤o_R
Q¤QSM¥t5R mSM_jYl_R|ŒÄXDZ¡]ÃW
M_ZvlvXDZ5W¨f

XYZ1e›N�]_Z1Z1RUT’M_Z™Œ>XYmaW�TaR�QaR“xvovO5M_QSx1R|m`XŠm’mSO^]CW�RUmU•�È\Z5W�R¤Qax1R

x^M_jŠŒ>M_P>Q�mSR�Q–t5R|W�MCN?R|m–jY]_TSeCR’RUZ1M_P1eCx”QaMœ]CWnx1XYR
l_R?mpQn]•QaXYm`QSXDf

WU]dj‹W
R
TSQa]dXYZbQpo_cˆQax1R�QSTn]dXYZ1XYZ1eÃm`R
Q�t5]_mSRUŒ˜t*M_P^Z^Œ1m•W
]_Z™Z^MdQ

W
M_N�O*R�QSRC•

‰

x^R–W
M_N�t1XDZ^RUŒ¤t*M_P^Z^Œ1m ]dTaR–W�M_N�O^]_TSR|Œ•— XDQSx�QSx1R–x1MCjYŒ>MCP>Q

t*M_P^Z^Œ?XDZ•Õ1• !�]dZ5Œ�Qax1R‹TaRUmSP1jšQnmˆ]dTaR�QSx1R TaRU]_j>XDN�O*M_TSQHMd•*QSx1XŠm

O5]dO*R
T|• r0oÃW
M_N�O^]dTaXŠm`MCZ!cˆ—0R�x^]9l_R“QSx1R�•ŽM_jYjYM•— XDZ1e›TSMCP1e_x

MCTaŒ1R
TaXDZ1e5ž

Î‹M_jŠŒ>MCP>Q D™ÎGM_jŠŒ>M_P>Q

�

giXŠW�TaM8DÄÎGM_jŠŒ>M_P1Q

�

Vvx^R
jYj

‰

x^RUmSR¼XDN�O1TaM•l_RUN?RUZbQam»]_TSRÁQpovO1XŠW
]djYjYo�N�MCm`Q¢mSXDeCZ1Xš²*W
]dZbQ

— x^R
Z™QSx1Rœt*M_P1Z^Œ¥•ŽM_T�Qax1R�QSR|mpQ¤mSR�Q•XYm?—�RU]_¶˜Œ>P1R�QSM�•ŽR
—

QaRUm`Q?R
´1]dN�O1jYRUmUcˆt1P>Q•XDN�O1TaM•l_RUN�R
ZbQ�W
]_Z™]_Z^Œ˜Œ>MvRUm?M>W
W
P1T

RUl_RUZ”— x1R
Z”QSx1XŠm•XYm\Z1MdQ\QSx1R�W
]Cm`RC•\s^M_T•R�´1]dN�O1jYR_c5QSx1XŠm•M>W¨f

W
P1Tnm£— XšQax�Qax1R
·

m`x1TaMvM_N�¸\O1TaM_t^jDRUN�•

‰

x^R�W�MCN’t1XYZ1R|Œi]dO1O1TaMC]CWnxi]dO1O*RU]_Tam£QaM“x^]9lCR–QSx1R�t5R|mpQ•t5R
f

x5]9lbXYM_TKXDZ�O^Ta]CW¨QSXŠW�R‘M_Z³t*MdQSx’jY]_TSeCRH]dZ^Œ�mSN•]djYjCŒ1]dQa]Cm`R
QamU•�r�o

R
´1]dN�XDZ5]•QSXYM_ZKc^—�R’W
]_Z”]djŠm`M¤mSR
R³Qax^]•QGQSx1R’Qp—0M•eCP^]dTn]dZbQSRURUm

m`Qa]dQSR|Œ“XYZ�QSx1R�]_t^mpQaTa]CW¨Q x1MCjYŒ�]_m£—�R
jYjÔž

Àpz|Ÿ

‰

x1R0W�M_N�t1XYZ1RUŒ–t*M_P1Z5Œ³XYmKZ1R
lCR
T!N�P^Wnx³—�M_Tnm`R�Qax^]dZ

Qax1R³t5R|mpQ‹t*M_P^Z^Œy•

ÀÔ}_Ÿ

‰

x1R–W�MCN’t1XYZ1R|Œ¤t*M_P1Z^Œ“XYm�XŠm£m`MCN?R
QSXYN�RUm–ÀÉ]�jDXDQ`QajDR9Ÿ

t*R�QSQSR
T‹QSx^]_Z�RUXšQax1R
T‹t*M_P^Z^Œy•

�

�›­

¬

‡ �S¯Gƒv°p­

¬

•�R£O1TaM•l_RUŒ�]‹Qax1R
MCTSRUN�]djYjYM•— XDZ1e\P^m3QSM³W
M_N’t^XDZ1R�QaTa]_XDZ?]dZ^Œ

QaRUm`Q\mSR�QGt^]Cm`R|Œ�QSTaP1R³R
TaTaM_T t*M_P1Z^Œ^m‹XYZ ]�e_RUZ1R
Tn]dj!N•]_Z1Z1R
T|•

‰

x^R
Z!c5—0R³O1XŠWn¶_R|Œœ]•O^]dTSQSXŠW�P^jY]_T£QSRUWnx^Z1XY±bP1R�•ŽM_TGW
M_N’t^XDZ1XYZ1e

Qax1R•QSTn]dXYZ“]dZ5Œ•QSR|mpQ t*M_P1Z5Œ1m£]dZ^Œ�]dO1O1jYXYRUŒ“QSx1RUN{QSM•]’Œ>R|W�XDf

mSXYM_Z¤QaTSRURUm�jYRU]dTaZ1R|Œ•M_Z�Œ>XYmaW�TaR�QaR•k–L0Å0Œ1]dQa]_t^]_mSRGO1TaM_t^jDRUN�mU•

‰

x^R’TaRUmSP1jšQnm\mSx1M•—ºQax^]•Q\QSx1R�W�MCN’t1XYZ1RUŒ ]dO1O1TaMC]CWnxiXYm\e_RUZ>f

RUTa]_jDjYo•t*R�Q`QaR
T‹MCZ�QSx1R|m`R–R�´>O*R
TaXDN�RUZCQnm
•

È\Z^R£mSXYe_Z1XD²5W
]_ZbQ�XYN�O1jYXYWU]•QSXYM_Z�M_•5Qax1R‹W�MCN’t1XYZ1RUŒ?t*M_P1Z5Œ?]_O>f

O^TSMb]_Wnx¥XŠm�Qax^]•Q“XDQ¤N•]d¶CRUm?QSx^R
M_TaR�QaXYWU]dj XYN�O1TSM•lCR
N�R
ZbQnm�XDZ

QaTa]_XDZ^XDZ1e‹mSR�Q,t^]_mSRUŒ–t*M_P1Z5Œ1m!N�P^Wnx³N�M_TaRˆTSRUjDRUl9]_ZbQ!•ŽM_T!O^Ta]CW¨f

QaXYWU]dj5P^m`RC•

‰

x1XYm0XŠmHXYN?O*M_TSQa]_ZbQ‘t5R|W
]_P^m`RGXšQ£W�M_Z^Z1RUW�Qam�m`XYe_Z1XD•§f

XŠW
]_ZbQ�Qax1R
MCTSR
QSXŠW
]_jy—0MCTS¶•— XDQSxœO1Tn]_W�QSXŠW
]djAP^mSR_•

‰

x^R
TaR‚]_TSR‚mSR
l_RUTa]_j•Œ>XDTaRUW�QSXYM_Z^m�M_•“•ŽP>QaP1TaR.XDZvl_R|mpQaXDeb]•QaXDMCZ

— x^XYWnx W
M_P1jŠŒ •ŽP1TSQSx1RUT%m`QSTaR
Z1e_QSx1RUZ ]dZvo M_•.QSx1R|m`R�]_O>f

O^TSMb]_Wnx1R|m
•�s^M_TœQax1R�QSTn]dXYZ1XDZ^e‚mSR�Qit^]Cm`R|Œ»t*M_P1Z5Œ1m
c•²^Z5Œvf

XYZ1e�]�±bP^]_ZbQSXDQa]•QaXDlCR
jYo•P^mSR�•ŽP1jyt*M_P1Z5Œ“— x1XŠWnx¤Qn]d¶CRUm�XDZbQaM?]CW¨f

W
M_P1ZbQˆW�MCTSTaR
jŠ]•QaXDMCZ�t5R
Qp—0RUR
Z?xvobO*MdQax1RUmSRUm3TaR
N•]dXYZ^m�]dZ�M_O*R
Z

O^TSMCt1jDRUNœ•g\GMdQaR�QSx^]dQ–Ê\L‘f6t*M_P1Z^Œ�]_Z^Œ›]CmSmSM>W�XŠ]•QaRUŒ W
M•l_RUT`f

XYZ1eœZvP1N’t*R
T�]dO1O1TaMC]CWnx1RUm�ËÌ~|Í0]CŒ1Œ>TaRUmamGQax1XŠm
c,t1P>Q’Z1M_Q�XDZÃ]

N•]_Z1Z1R
T�Qax^]•Q‹TaRUmSP1jDQam�XDZœ]?t5MCP1Z^Œ�— x1XŠWnx�XŠm£mS]dQSXŠmp•ŽovXYZ1e?•ŽM_T

O^Ta]CW¨QSXŠW
]_jAP^m`RC•

•�R�QSR|mpQaRUŒ¥QSx1RimSXDN�O1jYRUm`Q•Md•\x^M_jŠŒ>M_P>Q?QSR|Wnx1Z1XŠ±bP1RUm•mSM�]_Z>f

M_QSx1RUT–Z^]•QaP1Ta]_j,R
´vQSR
Z5m`XYM_Z›XYm\QSM�QSR|mpQ³M_QSx1RUT\x1MCjYŒ1M_P>Q•QSR|Wnx>f

Z^XY±bP1R|m
•

‰

x1XŠm’—£]_m�Z1MdQ�Œ>M_Z^R“x1RUTSRCcˆt5R|W
]dP5m`R“QSx1R�QSx1RUM_Tao

M_•ˆQSx1R|m`R�MdQax1R
TGQSRUWnx^Z1XY±bP1R|m‹XŠmGjŠ]_Wn¶vXYZ1e¤]dZ5Œ”W�MCZCQaTSXYt1P>QaXDMCZ^m

Qax1R
TaR³W�MCP1jYŒ�t*R³Md•3e_TaRU]•Q XYN�O5MCT`Q|•

‰

x^RiO^]dTSQSXŠW�P1jŠ]dT�N�R�Qax1M>ŒÄ—0RœP^mSRUŒ¥QSM˜W
M_N’t^XDZ1R�QaTa]_XDZ1XYZ1e

]_Z^Œ�QSR|mpQaXDZ1e•mSR�Q‹t*M_P1Z5Œ1m —£]_m ]�m`XYN�O1jYR�Wnx1M_XŠW�RC•ˆÅ6Q‹XYm R|]_mSo

QaMiXDN•]_e_XYZ1R�QSx^]dQ’MdQax1R
T�W�M_N�t1XYZ^]•QaXDMCZ^m•ÀŽM_QSx1RUT�Wnx1MCXYW
RUm–Md•

Qax1R–•ŽP1Z^W�QSXYM_Z �yŸ£W
]_Z�t*R³t*R
Z1R
²5W�XŠ]djÒ•
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