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√
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â�RJLN<T<J4	Ò�LN8K8;LEâ�C�ä �H<QADVE6W4�Oª4	8;LY:=ÒhÖÓL�Õ¿V ôS4B6KX÷IJÒ@LYOªøE4	6�7WLY6WÔ�:U<?8WRT4�Õ¿VE7W:=8W:UVY<?VNX[úTIT:UÒoOª:=<JØ
8W4	A�ÕTÒoL 8;4B7�:o7�ØY:UøY4B<ÿÒoLNú¿4	ÒUÒU4BO 7WLYA�ÕTÒ=4|7�LN<JO â	VYA�ÕTÒU4�8W4?C¤<TV ô�ÒU4BOªØE4QLNú¿VYIª8�ÕT6;Vªâ�4B7;7W4BO
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ÖE4Eä ØÓä=ÖY8WRT45Oª4BøY4	ÒUVYÕ¿4	6SVNX'8;RT4§â	6WÔ¤Õª8;VYØY6�LNÕJRT:Uâ$:UA�ÕTÒU4	A�4	<i8;LN8W:UVY<@Ö¤â	LY<

úTIT:UÒUO
m
Fbø LN6;:ULN8W4SÛ5LYIJ7W7W:oLN<�Oª4B<J7K:=8W:U4B7

N (z, µ(x,k,y),Σ(x,k,y))
X÷VY6�4|LYâ�R�8;ITÕTÒU4

(x, k, y)
Ö

:�ä 4YäUÖ
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8;4	A�ÕTÒoL 8W4|7	äÓÚ�â	â�VE6;OT:=<TØEÒ=Ô�8;V
A
ÖT:=8MA�L�Ô³úÓ4�LE7W7WITA�4BO�8WRÓL 8�8WRJ:U7�Õ¿V ô^4	6WX÷ITÒ@LYO¤F

øY4	6�7;LN6;Ô±âBLN<~LYÒU7WV§A�LY<JLNØE4yô�:{8;R
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8;4	A�ÕTÒoL 8;4B7
N (z, µ(x⊕k,y),Σ(x⊕k,y))

äNá$RT4$LYOªøE4	6WF
7WLY6WÔ

A
â	VY<J7W:UOT4	6;4BO½:U< 8WRJ:U7�â	VY<i8W6;:=úJIª8W:UVY<@Ö'RJV ôS4BøY4	6|Ö�VYúJ7W4	6;øY4|7M8;RT4³7WÔª798;4	A*6;4B7WÕÓVE<J7W4

VY< :=<JÕTIª8³ÕJLN8K8;4	6;<J7	Ö[úJIª8³RJLE7�:=<Óâ�VYA�ÕTÒU4�8;4QC¤<TV ô�Ò=4|OªØY4?LNú¿VYIT8�8WRT4½:U<i8W4B6W<JLYÒM798�L 8;4QVNX
8WRT4D7KÔª7K8W4	A?ÖÓ4B7WÕÓ4|â�:oLNÒUÒ=Ô

A
OªV¤4B7®<TVN8®C¤<TV ôÃLY<iÔ�ÒULYúÓ4BÒU7§VNXy7;LNA�ÕTÒU4B7BäÓá$RT:o7MÕJ6WVEúTÒ=4BA VYX
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A
:U75L 85X÷VYÒUÒUV ôM7	ä@Û±:UøY4	< LN<ÆVYúJ7W4	6;ø L 8W:UVY<óVNX^L�A�:{Ý¤F

8WIT6;45VNX
f(z, θ(x,k))

:U< õ�ñYöS4|798;:=A�L 8;4±8WRT4�ÕJLY6;LYA�4�8W4B6;7S:U< õ �iövX÷VY6$8;RT45VYúJ7W4	6;øY4|O¸AºITÒ{8;:{F
ADVªOTLYÒ��EäTÕ@ä O'ä X9ä=ä

Ñ¤VYA�4M7W:UOª4®:=<ªX÷VE6WA�LN8W:UVY<�A�LNCY4$8;RT4®4|798;:=A�LN8W:UVY<�4BLE7K:U4	6[X÷VE6
A
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¸â	:=4B<E8½A�LE7KC¤:U<TØ

7Wâ�RJ4	A�4 

α

(x,k)
j ≈ 2−d õ �Eö

üTIT6W8WRT4B6BÖ
A

OªV¤4|7$<TVN8�<T4B4BO�8WV�:oOª4	<i8W:=X÷Ô¸8;RT4�ÒULYúÓ4BÒU7$VYX�8;RT4�â�VEADÕ¿VY<J4	<i8�Õ@ä O@ä X9ä 7$X÷VY6�CE4	Ô
6W4|â�V øY4B6WÔEÖiâ�X9äÓÑ¤4|â28W:UVY< �Jä ñTä

á$RT:U7®â�VY<i8;6W:UúTIª8;:=VE<?â	VY<J7W:oOª4	6�7$X÷VYIJ6®Oª: �¿4B6W4B<E8§ø�LY6W:oLN<i8�7^X÷VY6MIJ7W4~LN8MRT:=ØERªFbVY6�Oª4	6M7W:UOT4
â�RJLN<T<J4	Ò�LY<JLNÒUÔª7K:o7BäTá$RT6W4B4�ø LN6;:ULY<i8;7Mâ	VYA�45X÷6WVEA0LE7W7WITA�Õª8;:=VE<J7�:U<QVY6�Oª4	6�8;V¸6;4BOªIJâ	4�8WRJ4
<iIJA~ú¿4	6�VNX�IT<TC¤<TV ô�<�ÕJLY6;LYAD4	8W4B6;7^:U<³8;RT:U7®7Wâ�RT4BA�4Yä

� �yLN6;:ULY<i85ð 
Tá$RT4�ÒU:U7K8�VNX(X÷6W4B4±ÕÓLN6�LNA�4�8;4	6�7±õ �iö^:o7$6W4|OªIJâ	4BO³8WV

θ(x,k) =
(

µ
(x,k)
0 , . . . , µ

(x,k)

2d−1

)

.
õ �iö

� �yLN6;:ULY<i8Mñ 
Tá$RT4�ÒU:U7K8�VNX(X÷6W4B4±ÕÓLN6�LNA�4�8;4	6�7±õ �iö^:o7$6W4|OªIJâ	4BO³8WV

θ(x,k) =
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α
(x,k)
0 , µ

(x,k)
0 , . . . , α

(x,k)

2d−1
, µ

(x,k)

2d−1

)

.
õ �Yö
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θ(x,k) =
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α
(x,k)
0 , µ

(x,k)
0 , . . . , α

(x,k)

2d−1
, µ

(x,k)

2d−1
,Σ(x,k)
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Σ
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j Σ
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j
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Σ
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�

× 2dm × 2dm
�

2d
− 1 2dm × 2d(1 + m) − 1

 
2d

− 1 2dm (m2 + m)/2 2d(1 + m) + (m + m2)/2 − 1�
2d

− 1 2dm 2d(m2 + m)/2 2d(1 + 3m/2 + m2/2) − 1
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d = 1
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m = 2

õ�7KA�LYÒ=ÒU4B7K8~6;4BLY7WVY<ÓLNúTÒU4�AD:=Ý¤8WIT6;4|ö58WRT4¸<¤ITAºúÓ4B6~VYX
X÷6W4B4DÕÓLN6�LNA�4�8;4	6�7®:o7

4
X÷VY6��yLN6;:oLN<i8�ðYÖ

5
X÷VE6��yLN6;:ULY<i8�ñTÖ

8
X÷VE6��yLN6;:ULY<i8 �JÖ@LN<JO
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X÷VY6

�yLN6;:ULY<E8 �Óä
�MVN8;4?8WRJLN8¸8WRJ4½4B7K8W:UA�L 8W:UVY< VYX�â	VYA�Õ¿VY<T4B<E8¸Õ�ä O'ä X9ä 7¸:o7¸6;4��iIT:U6W4|OrX÷VE6¸4BLEâ�R õ

x, k
ö2Ö

6W4|7KÕ¿4Bâ�8W:UøY4	ÒUÔDX÷VY6^4BLEâ�R½õ
x⊕ k

ö�äiüJVY6S8WRT4±4B7K8W:UA�L 8;:=VE<¸VNX@8;RT45â�VYA�Õ¿VY<T4B<i8^Oª4B<J7K:=8W:U4B7BÖi8WRT4
<iIJA~ú¿4	6�VNX[L�ø LN:UÒULYúTÒU4§A�4BLE7KIJ6W4BAD4B<i8;7$L 8MÕT6;VNþÓÒ=:U<TØD:U7�VE<�L�øE4	6�LNØE4®6;4BOªIJâ	4BO³8WV

N (x,k) ≈
N
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X÷VY6$8WRJ4�â�RJLN6�LYâ�8W4	6;:��BL 8;:=VE<¸VNX
i(x, k, Y )

LN<JO³8WV

N (x⊕k) ≈
N

2d

õKð"�iö

â�VY<Ó7K:oOª4	6;:U<TØ
i(x ⊕ k, Y )
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d = 1

VE<T4?VYúª8�LN:U<J7
N (x,k) ≈ N
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LY<JO
N (x⊕k) ≈ N

2
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8;RT:U7MÔi:U4	ÒoOT7$8;V
N (x,k) ≈ N

216

LN<JO
N (x⊕k) ≈ N
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f(z1, θ

(x,k)) · f(z2, θ
(x,k)) · · · · ·

f(zN(x,k) , θ(x,k))
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ÕTIT6;ÕÓVi7K4|7$VY<T454	ø LYÒ=IJLN8W4|7^8WRT4�ÒUVYØiLN6;:{8;RTA�:Uâ§Ò=:UCY4BÒ=:URTV¤VªO¸X÷IJ<Jâ28;:=VE<

L(x,k) :=
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∑
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
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7K4	8SVNX@ÕÓLN6�LNA�4�8;4	6�7

α
(x,k)
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ä üTVE6
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(x,k)
j

ô^4^â�RJViVi7K4SL®IT<J:{X÷VE6WA
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j

:o7MOª4	8W4B6WA�:U<T4BO�ú¤Ô³6�LN<JOTVYA�Ò=Ô
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µ
(x,k)
j
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Fh8WR�:=8W4B6;LN8W:UVY<�â�VE<¤øY4	6;ØY4|7¿:{XTâ�VEA�ÕJLN6;4BO§8WVM8WRT4y4|798;:=A�LN8W4BO5ÕÓLN6�LNA�4�8;4	6�7
θ̂(x,k) VNX�8WRT4
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αjn :=
α̂

(x,k)
j N (zn, µ̂

(x,k)
j , Σ̂

(x,k)
j )

∑2d−1
i=0 α̂

(x,k)
i N (zn, µ̂

(x,k)
i , Σ̂

(x,k)
i )

õKð|ñEö
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α̂
(x,k)
j =

1

N (x,k)

N(x,k)
∑

n=1

αjn

õKð �iö

µ̂
(x,k)
j =

1
∑N(x,k)

n=1 αjn

N(x,k)
∑

n=1

αjnzn

õKð,�¤ö

Σ̂
(x,k)
j =

1
∑N(x,k)

n=1 αjn

N(x,k)
∑

n=1

αjn

(

zn − µ̂
(x,k)
j

)(

zn − µ̂
(x,k)
j

)T õKð �Eö
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αjn :=
α̂

(x,k)
j N (zn, µ̂

(x,k)
j , Σ̂(x,k))

∑2d−1
i=0 α̂

(x,k)
i N (zn, µ̂

(x,k)
i , Σ̂(x,k))

õKð"�iö
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(x,k) =

1

N (x,k)

N(x,k)
∑

n=1

2d−1
∑

j=0

αjn
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zn − µ̂
(x,k)
j

)(

zn − µ̂
(x,k)
j
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����� ������� � �°Ì�� �BÌ�	��ªÍ������ ��� á$RT:o7�ø LN6;:ULY<i8$6;4	ÕJÒULEâ�4B7�õKð|ñEö^ô�:{8;Rrõ9ð �iöS:=<?8;RT4�Þ[F9Ñi8W4BÕ
LN<JO�IJ7W4B7�õKð �Eö^LY<JOÆõKð,�¤öv:U<�8WRT4�ÜQFHÑi8;4	Õ@ä
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α̂

(x,k)
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∑2d−1
i=0 α̂
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i N (zn, µ̂
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α

(x,k)
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(x,k)
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∑2d−1
i=0 α
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þTÝª4BO�IT<TC¤<TV ô�<³CE4	Ô

k◦
äJÛ±:UøY4B<³8;RT4

2d
â�VEA�ÕÓVE<T4	<i8�Õ@ä O'ä X9ä 7

N (z, µ
(x,k)
j ,Σ

(x,k)
j )

ô�:{8;R
8WRT4�LE7W7WVªâ�:oL 8W4|O¸ÕT6;VYúÓLNúT:UÒ=:=8W:U4B7

α
(x,k)
j

8WRT4�LEOªøY4B6;7;LN6;Ô�â�VYA�ÕTIT8W4B7

Lk :=

N◦

∑

i=1

ln f(zi|k, xi) =

N◦

∑

i=1

ln





2d−1
∑

j=0

α
(xi,k)
j N (zi, µ

(xi,k)
j ,Σ

(xi,k)
j )





õhñ��iö

X÷VY6D4BLYâ�RûVNXM8;RT4
2d

CY4	Ô R¤Ô¤ÕÓVY8WRT4|7K4|7
k

IJ7W:=<TØÆC¤<TV ô�<
xi ∈ {0, 1}d

LY<JOrOª4|â�:oOª4B7D:U<
X°L�øYVYIJ6^VYX�8;RJL 8MCE4	Ô¸R¤Ô¤ÕÓVY8WRT4|7K:o7

k∗
8;RJL 8MÒU4BLEOT7^8WVD8;RT4�A�L Ýª:=AºITA ÒU:=CE4	ÒU:=RJViVªO 


k∗ := arg max
k

Lk .
õhñªð�ö

�MVN8;4M8;RJL 8^8WRT45Oª4|â�:o7K:UVY<³7K8W6�L 8;4	ØEÔ~X÷VE6SCE4	Ô�6W4|â�V øE4	6;Ô~:U<�L�8;4	A�ÕTÒoL 8;4±LN8K8;LEâ�C�:U7^OªVY<J4
:=< LNÒUA�VE7K8§8;RT4�7WLYAD4ºA�LN<T<T4B6BÖ��9IJ7K8�ú¤Ô½6W4BÕTÒoLYâ�:U<TØ³8WRT4�4B7K8W:UA�L 8;4BOóâ	VYA�Õ¿VY<T4B<E85Õ@ä O'ä X9ä 7
ô�:{8;R�8;RT4�� 8W6;IT4 �Jâ	VYA�Õ¿VY<T4B<E8�Õ@ä O'ä X9ä 7BÖT:hä 4Eä=ÖJô�:{8;R�8;RT458W4BA�ÕTÒULN8W4|7$:=</õ�ñ �Eö�ä
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 �@éJî
� ��çvè � ��� � �����SèTì§ë��

üTVY658;RT4�4�ÝªÕ¿4	6;:=A�4B<E8�LNÒ�4	ø LYÒ=IJLN8W:UVY< ôS4�â	VY<J7W:UOT4	658WRJ4�7W:UADÕJÒ=4|798�6;4BLE7KVE<JLNúTÒU4ºâBLY7W4YÖ':hä 4Eä=Ö
LD89ôSVYFbOª:UA�4	<J7W:UVY<JLYÒyõ

d = 1, m = 2
ö$7W4�8W8W:U<TØJä¿ÑªLNA�ÕTÒU4B7®ôS4B6W45VYúT8;LN:U<T4|O�ú¤Ô�AD4|LY7WIT6;:=<TØ

8WRT4ºÕÓV ô^4	6±â�VY<Ó7KITA�Õª8;:=VE<½VNXvLY<
8
úT:=85AD:oâ�6;VYÕJ6WVªâ�4|7W7WVY6MÚ[á � �EÑ � �ªð��Dô�RT:=ÒU4~6;IT<T<J:=<TØ�L

úÓV¤VYÒU4BLY< A�LE7KC¤:U<TØ½7;â�RT4	A�4Yä(ÚMÒUÒv6�LN<JOTVYA <¤ITAºúÓ4B6;7
x
Ö
k
Ö(LN<JO

y
LN6;4�C¤<TV ô�<r7KV?8;RJL 8

8WRT456;4B7WITÒ{8�7^VNX�8;RT45ÞvÜ ÚMÒUØYVE6W:=8WRTA*õ°IT<J7WITÕ¿4	6;øi:o7W4BO�Ò=4|LN6;<T:=<JØiöyâBLN<�úÓ4�â	VYA�ÕJLN6;4BO³ô�:{8;R
8WRT4�IJ7W45VNX(8W4BADÕJÒULN8W4B7~õ°7WITÕÓ4B6Wø¤:o7K4|O³ÒU4BLY6W<J:=<TØ¤ö2ä

�Æ4?7K4BÒ=4|â28;4BOû89ôSVÆ:=<J7K8;LY<i8;7Qõ¼X÷VE6D8WRT4Q7W4	ÒU4Bâ28;:=VE<ûÕT6;Vªâ�4|7W7D7K4B4?Ñª4Bâ28;:=VE< �Óä=ð�ö�VYX®8WRJ4
øY4Bâ�8WVE6W:oLNÒ@A�4|LY7WIT6W4BA�4	<i8®7WLYA�ÕTÒ=4Eä �H<J7K8;LY<i8

t1
ÒU4BLYC¤7®7K:oOª4~â�RJLY<T<T4BÒ�:U<ªX÷VY6;A�L 8W:UVY<?VE<QúT:{8

y
LN<JOÿL 8

t2
VE<T4�þJ<JOT7�7W:UOT4�â�RJLY<T<T4BÒ^ÒU4BLYC LNØY4�VY<ÿúT:{8

y ⊕ k ⊕ x
äyá$RT:o7�7;â�4	<ÓLN6;:=V½:o7

:UOª4B<i8W:oâ	LNÒ�8;V�8WRT4�VE<T45:=<i8;6WVªOªIJâ	4BO�ú¤Ô³ÜQ4B7;7W4	6;ØY4B7SX÷VE6M7K4|â�VY<ÓO¤FhVE6;OT4	6$ã®Z'Ú�ïUð � òhä
�Æ4¸LE7W7WITA�4~8;RJL 8�89ô^VQâ�VE<JOª:=8W:UVY<JLYÒ[Õ@ä O@ä X9ä 7

f (x⊕k) VY<
i(x ⊕ k, Y )

LN6;4�7WI 
¸â�:U4	<i8
X÷VY6�8WRT4 â�RJLY6;LEâ28W4B6W:��BLN8W:UVY< ÕT6;VYúJÒ=4BA :=<J7K8W4|LYOÂVNX�X÷VEIT6Qâ�VY<ÓOª:{8;:=VE<JLNÒ±Õ@ä O'ä X9ä 7

f (x,k) VE<
i(x, k, Y )

ä��H<ûLQ8W4	A�ÕTÒoL 8;4³L 8W8;LEâ�C¿Ö�8WRT4¸X÷VYIT6º6W4|7KITÒ=8W:U<TØóâ	VY<JOT:{8;:=VE<JLNÒ=Fb7K8;LN8W4�Õ@ä O'ä X9ä 7~X÷VY6
LNÒUÒ�Õ¿VE7;7K:UúTÒU4ºâ	VYA~úJ:=<JLN8W:UVY<J7®VNX

(x ⊕ k, y)
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ü�:UØJä �D7WRTV ôM7y8;RT4±89ôSVDA�:{Ýª4|O¤Fb7K8;LN8W4±Õ@ä O'ä X9ä 7^X÷VY6
x⊕ k
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x⊕ k
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Ñ¤4Bâ�8W:UVY< �Jä��b8�âBLN<ÿúÓ4?7K4B4	<û8WRJLN8D8;RT4�6W4|7KITÒ=8;7DVYXM8WRT4?4|798;:=A�L 8;4BOûÕJLN6�LNA�4�8;4	6�7�VYX®8WRJ4
ÞvÜÇLYÒ=ØEVY6;:{8;RTA Oª4BÕÓ4B<JO³VE<¸8;RT4�7KÕ¿4Bâ	:{þÓâ±ø LN6;:oLN<i8Bäªá(LNúTÒU45ñº7WRTV ôM7y8;RJL 8 �yLY6W:oLN<i85ð±LY<JO
�yLN6;:ULY<E8�ñ�VNXJ8WRT4SÞvÜ LYÒ=ØEVY6;:{8;RTA Ò=4|LYO58;V �iIT:=8W4S7W:UAD:UÒoLN6(6W4|7KITÒ=8;7BÖB8WRT4^â�VYA�Õ¿VY<T4B<i8�Õ@ä O'ä X9ä 7
LN6;4~A�LYOª4�VYXSâ�VE<Jâ�4B<E8;6W:oâ~â	:=6�â�ÒU4B7±:U<½8;RT4B7W4�â	LY7W4B7Bä�ÚMÒo7KV�8WRT4�6;4B7WITÒ=8;7§VNX �yLY6W:oLN<i8 ��LY<JO
�yLN6;:ULY<E8 �ÆLN6;4 �iIT:=8W4�7K:UA�:=ÒoLN6|Ö�RTV ô^4	øE4	6|Ö'8WRJ4³6;4B7WITÒ{8�7�X÷VE6WAß4	ÒUÒU:=ÕJ7WVY:oOT7ºô�:{8;RûOª: �¿4B6W4B<i8
ÕJLN6�LNA�4�8;4	6�7ºâ	VYA�ÕJLY6W4|O/8WV 8;RT4QIJ7W4�VYX®8;4	A�ÕTÒoL 8W4|7	äSÙ§ú¤ø¤:UVYIJ7WÒ=ÔEÖ[Oª:���4	6;4	<i8¸ÕJLY6;LYA�4�8W4B6
7K4	8K8W:U<TØi7�â	LN<�ÕT6;VªOªIJâ�4�7W:UAD:UÒoLN6$ÕT6;VYúJLYúT:=ÒU:=89Ô³Oª:o798;6W:UúTIª8;:=VE<J7	ä
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k ⊕ x
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t2 G y ⊕ k ⊕ x
�3����H<(FIQ$

7#8 �P% ��(E!D����1�,-!��3���R��(�(D8���L��S&)�+�
k ⊕ x = y = 0

��� G �AIQT-&)�+� k ⊕ x = 0
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y = 1
��� G 15IQT-&����
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���5%

y = 0
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´E«{�	a9m�`��	g¤©½�B´E´i«ktYj{gE¯³a9wEmDÀ�Á �B«¨¯B]B_9jka9wi��µ�p�wEmºa9m;_9��`

µ1
�Bg¤©

µ2
©Ym�gi]	a9mºa9wim~m�`ba9j¨���	a9m�©

��m��Bg�zB�B«¨limy]BnTa9wEmv«¨m2�	²|�	¯|mS�	a(j{gE`baK�Bg a
t1

�Bgi©
t2
�|_9m;`H´ªm�s;a9j¨z�m�«kt �

σ11
�
σ22

�N�	g¤©
σ12 = σ21

�	_9m
a9wEm�m�`ba9j¨���	a9m2©?m�g aH_9j¨m�`®]Bnya9wim�s�]�zB�	_9j{�BgEs�m~���	aH_9jk¬Tµ�p�wEmº`9�	��´i«¨m�`M¹�m;_9m~gi]	_9���B«¨j¨e�m2©?·ªm;nU]B_9m
`baK��a9j¨`ba9j{s;`v¹��B`S�B´i´E«¨j{m�©JµEf�a[¹[�	`

N = 20, 000
nU]B_va9wim$´Y_9]B»¤«¨j¨gi¯±`baK�B¯|mBµ

x ⊕ k y µ1 µ2 σ11 σ22 σ12 = σ21p¿m���´i«{��a9m�`
� � ­��Yµ  B�  ��|��� ­��Yµ ���	������� �Nµ ���|��� �  �Yµ ��� �  ���� �Yµ ���B�� ��|�
� � �Nµ  ��  � |�B� �Nµ � �B� � � � �Nµ �	���B�|��� �Yµ � �B�  ��	� �Yµ �B���|� � �
� � ­��Yµ  ��  ������ �Nµ � � � � �B� �Nµ �B���  ��  �Yµ �B�  ���� �Yµ �B��� �	�B�
� � �Nµ  	���|�	�� ­��Yµ ���|� ��� � �Nµ �|�|��� � � �Yµ ��� �B���	� �Yµ ��� ���|� �
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äªüTVE6

d = 1
õ�ñ �Eö^7W:=A�ÕTÒU:{þÓ4B7$8;V
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ln (0.5 · N (zi, µ
xi

0 ,Σxi

0 ) + 0.5 · N (zi, µ
xi

1 ,Σxi

1 ))
LN<JO õhñYñEö
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ln (0.5 · N (zi, µ
¬xi

0 ,Σ¬xi

0 ) + 0.5 · N (zi, µ
¬xi

1 ,Σ¬xi

1 ))
õhñ �iö
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	 ���Yµ ����	
�B�|� �|�Nµ ���
	 ���Yµ � ��	 ���Nµ ����	 ���Nµ � �
	 �|�Nµ  �
	 � �Yµ �B�
	
� �B�|� �B�Yµ �|�
	 �B�Yµ � �
	 ��� µ �� 
	 �|�Yµ �B�
	 �B�Yµ �|�
	 ���Nµ �B�
	
� �	�|� ���Yµ �	��	 ���Yµ � ��	 � �Nµ � ��	 � �Yµ � � 	 ���Yµ �|�
	 ���Yµ �B��	
�B�B�|� ���Yµ �B��	 ���Yµ � � 	 � �Nµ ���
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Fbø LN6;:ULN8W4SÛ5LYIJ7W7W:oLN<
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LN<ÓO
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