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ì���ß
ç6àyß
ñ'ãæê�å���à�í�ã�Þ�é�å
Þ@å'ê�ãæìËÞ�é²å%äBãBì­ó�é�ã2ð@ãæá¼ç�ñ.ê²à�é�ãæê�ê�ãæìÌôoKákç�ß
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ë­á¯à!ákê�Þ�é�ãæê�ãBç�àyãæì¹á¼ç*à�í�ã�Ý\ãBäÉàyákå'çlp�ß;ê²è�ß{â¼âZç6ó�è/ãBé�ákä[ß
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è/Þ�âkã5�!ákà�í°é²ã[ß
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â_ãBâkãBäæà�á¼å'ç�å��%�� � ��<��å'ézß°äæãBé²àyß
á¼ç�ñ'ãæå'ñ'éyß{Þ�í�ákä[ß
âGé�ãBñ
á¼å'ç�ß{ç�ì+ßkb�ç�ß{â´ì�ákê�äBó­ê��
ê�ákå'çQß
ð@å'ó­à�àyí�ãËé�ãæê�ó�â¯àyê;å'ð­àyß
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ß
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é
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θi = ρ
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∑
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wijθj + ui, i = 1, ...,m,
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ç�ì�Þ�é�ãæäBákê�á¼å
ç
φ
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é�è°ëh�!í�ãæé�ã

θ = (θi : i = 1, ...,m)
ß{ç�ì

u = (ui : i = 1, ...,m)
ë��lãzí�ß
�'ã

θ = ρWθ + u, u ∼ N(0, σ2Im),�!í�ãæé�ã
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ákê/àyí­ã¹ê�Þ�ß{à�á¶ß
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ç�ì
Im
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ì�ákè�ãæç�ê�ákå'ç

m
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Bρ = Im − ρW
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θ = B−1
ρ u

ß
ç�ì

θ|ρ, σ2 ∼ N(0, σ2[Bt
ρBρ]

−1).
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��í­ã$ákç�ì�á��\ákì�ó�ß
â7ãÉïZãæäæàyêæë
εik
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ê�ê²ó�è/ãBì�ç�å'é�è�ß
âC�!á¯àyí�3æãBé�å�è�ãBß
ç�ß
ç�ìQÞ�é�ãæäBá¼ê²á¼å'ç
vi
á¼ç�ì�ã7�

Þ@ãBç­ì�ãBç�à�å���àyí�ã°é²ãBñ'ákå'ç�ß
âÀãÉïZãæäæà�ê
θi
ôr��í­ã$Þ�é²ãBäBákê�ákå'ç�ê

vi
ëlá¼ç­ì�ã�6\ãBì�ð��Fé�ãBñ
á¼å'ç

i
ë7ákè�Þ­â��¸ß�á¼ç�àyé�ßI�

é�ãæñ'á¼å
ç¸í�å
è�å%äæãBì�ß
êdàyákäBákà8��ß
ç­ìFá¼ç�àyãBé	�hé²ãBñ'ákå'ç�í�ãæà�ãBé�å%äæãBì�ß{ê²àyákäBá¯à	��ôV4��%�7ã�ì�ãBç­å
àyã�àyí�ãc�'ãBäæà�å'é.å��!á¼çe�
ì�á��\ákì�ó�ß
âÀãæï`ãBäÉàyê�á¼çXàyí�ã°é�ãæñ'á¼å
ç

i
ð!�

εi = (εik : k = 1, ..., ni)
ëÀß{ç�ìQàyí�ãæç

εi ∼ N(0, v−1
i Ini)

ôH éBëlákçQñ'âkå'ð�ß
âlàyãæé�è/êBë
ε = (εti : k = 1, ..., ni)

t
ëÃàyí�ãæç

ε ∼ N(0, V )
�!í�ãBé²ã

V
í�ß
ê�àyí�ã\��å'é�è°ë

V = diag{v−1
1 In1

, ..., v−1
m Inm}�-å_�1ë�à�í�ã1â¼á�d
ãBâkákí�å%å%ì�á¼ê�ñ'á��'ãBç°ð!�
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m
∏

k=1
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∏

i=1

{ � (y∗
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>0) � (yik=1) + � (y∗

ik
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∗
ik : k = 1, ..., ni)

t
ß{ç�ì

Xi = (xik :
k = 1, ..., ni)

t
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á¼êÀà�í�ãBç°ñ'á��'ãæç°ð!�

Y ∗i = Xiβ + θi � i + εi, i = 1, ...,m,
�=�\ô�q!"

�!í�ãæé�ã � i ákê.ß ni × 1 ó�ç�á¯à¨ß
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ë
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Y ∗ = Xβ +∆θ + ε,
�=�\ô $ "
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ë

m



�'4�"n]7å'ç�ì­ákàyákå'ç�ß{â-å'ç
β, ρ, φ, θ,

ß{ç�ì
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é²á¶ß
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N(0, V )
ô

�'4���"n]7å'ç�ì­ákàyákå'ç�ß{âZäBå'ç_1²ó�ñ�ß{à�ã1Þ�é²á¼å'éÀì�ákê²àyé²á¼ð�ó­à�á¼å
ç<��å'é
β, ρ, φ

ß{ç�ì
V = diag{v−1

1 In1
, ..., v−1

m Inm}
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φ ∼ Gamma(α, η)
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é�è ç­å'çe�hákç���å'é²è�ß{à�á��'ã.Þ�é�ákå'é2ì�ákê²à�é�á¼ð­ó­àyákå'ç0"uôY�Àí�ãBê²ã�Þ­é�á¼å
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φ|β, ρ, θ, V ∗, y∗, y i = 1, . . . ,m

Gamma

**

11ρ = 0 (i ≤ n1) Gamma

ρ|β, φ, θ, V ∗, y∗, y

==
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R�ô0�_êdàyá¼è�ß{à�ãBêL��å'é
ρ = 0, 05Ý6à¨ß
ç�ì�ß
é�ì°Þ�é²å'ð�á¯à �\ôÄ��p�p��' ­ô � X�X!" � õ ô õ m�m0�' ­ô���X�q!" �@$ã[ß{ç X­ô�X ��� �' ­ô�m $�� " � õ ô $\õ q��' ­ô õ ����" ���ÝeÁ��Dµ @$ãBì�á¼ß
ç X­ô�X $  ��' ­ô�m�X�q!" � õ ô $  �X��' ­ô õ'õ m�" �@°å%ì�ã X­ôÄ� � X��' ­ô�X õ_$ " � õ ô�q�q!���' ­ô� �!$ " �@$ã[ß{ç X­ô�X �!$ �' ­ô�m� � " � õ ô $\õ X��' ­ô õ X�X!"  ­ô��� !���= ­ô���q� �X!"

Ý�Ý�ÁP�Aµ��Qµ_â¶ß{çl� @$ãBì�á¼ß
ç X­ô�X�m�m0�' ­ô�X �­õ " � õ ô�q � X��' ­ô õ X�m�"  ­ô õ_$ ���= ­ô�� � q� !"@°å%ì�ã X­ôÄ� $�� �' ­ô�m� � " � õ ô�q�q�X��' ­ô õ p�q!"  ­ô õ  �q��= ­ô�� � q� !"
]�ô0�´êdàyákè�ß{à�ãBêL��å'é

ρ = 0, 10Ý6à¨ß
ç�ì�ß
é�ì°Þ�é²å'ð�á¯à �\ôÄ� � q��' ­ô $��!$ " � õ ô õ�� q��' ­ô��� $ " �@$ã[ß{ç X­ô�m�m�m0�' ­ô�m�q�q!" � õ ô $�� p��' ­ô õ q õ " ���ÝeÁ��Dµ @$ãBì�á¼ß
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é�ì°Þ�é²å'ð�á¯à �\ëÄ��X õ �= \ë � p�q!" � õ ë õ ��p��= \ëÄ��m�q!" �@$ã[ß{ç X­ë�X���mJ�= \ë õ_$ m�" � õ ë�q � mn�= \ë� !p � " ���Ý�ÁP�Dµ @°ãBì�á¼ß
ç X­ë�X õ_$ �= \ë õ q�X!" � õ ë�q � qk�= \ë� !p�X!" �@°å%ì�ã X­ë�X�� $ �= \ëÄ�� õ " � õ ë�q�q�Xk�= \ë� !p�p�" �@$ã[ß{ç X­ëÄ�Im!Xn�= \ë õ'õ q!" � õ ë�q!p� k�= \ë� �m � "  ­ëÄ��p � �= \ëÄ�� �m�"
Ý�Ý�ÁP�Aµ��Qµ_â¶ß{çJ� @°ãBì�á¼ß
ç X­ëÄ� õ  n�= \ë õ  õ " � õ ë�q�X�Xk�= \ë� �m�q!"  ­ëÄ�Im��k�= \ëÄ����p�"@°å%ì�ã X­ëÄ� õ�� �= \ëÄ��� � " � õ ë�q!��qk�= \ë� !p � "  ­ë õ q�qn�= \ëÄ����p�"

��ô0�_ê²àyákè�ß�àyãBêL��å'é
ρ = 0, 5Ý6à¨ß
ç�ì�ß
é�ì°Þ�é²å'ð�á¯à �\ë� $\õ � õ ë õ�� ��" � õ ë� � Xk�= \ëÄ� �  !" �@$ã[ß{ç X­ë�X�p õ �= \ë õ X õ " � õ ë $ m � �= \ë� �m � " ���Ý�ÁP�Dµ @°ãBì�á¼ß
ç X­ëÄ� � mJ�= \ë� �  !" � õ ë $ X $ �= \ë� �m� !" �@°å%ì�ã X­ë� ��� �= \ëÄ��X�X!" � õ ë�q � Xk�= \ë� �m�q!" �@$ã[ß{ç X­ë õ
� mJ�= \ë� �X�q!" � õ ë�q�m�p\�= \ë� õ X!"  ­ë�m $�$ �= \ë� !p�X!"

Ý�Ý�ÁP�Aµ��Qµ_â¶ß{çJ� @°ãBì�á¼ß
ç X­ëÄ�� � �= \ë� !p�X!" � õ ë�q!p�Xk�= \ë� õ X!"  ­ë�m ��� �= \ë� �m!p�"@°å%ì�ã X­ë�X � Xn�= \ë õ q���" � õ ë $ ��pk�' ­ë� �p õ'õ "  ­ëÄpIm õ �= \ë� �X õ "
olô0�_êdàyá¼è�ß{à�ãBêL��å'é

ρ = 0, 7Ý6à¨ß
ç�ì�ß
é�ì°Þ�é²å'ð�á¯à �\ë� õ  n� õ ë�X� $ " � õ ë õ'õ�� �= \ëÄ��p � " �@$ã[ß{ç X­ë�q $�$ �= \ë�q�m � " ���\ë� �X � �= \ëÄ� ��� " ���Ý�ÁP�Dµ @°ãBì�á¼ß
ç X­ë�q � mJ�= \ë�q�q � " ���\ë� !p�Xk�= \ë�X õ
� " �@°å%ì�ã X­ë�q�q!pk�= \ë $�� p�" ���\ë� � �\�= \ë�X �\õ " �@$ã[ß{ç X­ë õ p�qn�= \ë õ'õ p�" � õ ë $ X� k�= \ë� $�� "  ­ë�q �!$ �= \ë� õ X!"
Ý�Ý�ÁP�Aµ��Qµ_â¶ß{çJ� @°ãBì�á¼ß
ç X­ë õ X � �= \ë õ'õ p�" � õ ë $\õ qk�= \ë� $ m�"  ­ë $  �mJ�= \ë� õ
õ "@°å%ì�ã X­ëÄ��X $ �= \ëÄ��m�m�" � õ ë�q ��� �= \ë� �q�m�"  ­ë $  !pk�= \ë� õ
õ "

õ m



� � Àcx*ûzú�ù}w��<��y �k{�w�� ÿÉùWx úiw%�S{Xün�2ùW�

4hç�å'é²ì�ãBé´àyå�ñ
á��'ã-å'ç�ã�è/å'é²ã-äBå'çeb�é�è�ß{àyákå'ç/å'éÃá¼âkâkó�êdàyéyß�àyákå
ç/å��Zàyí�ã�ó­ê�ãU��ó­â¼ç�ãæê�êÀå��Ìà�í�ã�è�å%ì�ãæâ¼êÃß
ç�ì
Þ�é²å%äBãBì­ó�é�ãæêÃê²à�ó�ì�á¼ãæì�ß{ç�ì;Þ�é�å'Þ@å
ê�ãBì;á¼ç.àyí�ákê_Þ�ß
Þ@ãBéæë6á¯à_á¼êGÞ�é²ãBê�ãæç6à�ãBì�á¼ç.à�í�á¼êGê�ãæäæàyákå'ç/ß2ê²í�å'é²à´ã76­ß
è/Þ�â¼ã
å��Kß
Þ�Þ�âká¼äBß{àyákå
ç*å���àyí�ãæê�ã1àyå%å
â¼êC�!ákàyíËé�ãBß
âOì�ß{à¨ß­ô��í­ã�ì�ß�à¨ß�ê�ãÉàÀäBå'ç�ê²á¼ì�ãæé�ãæì*í�ãæé�ã�á¼êlß
ð@å'ó­àlàyí­ã5R7éyß�3Bá¼âká¼ß{ç�Þ�é²ãBê²á¼ì�ãæç6àyá¼ß
â@ãæâ¼ãæäæà�á¼å'ç�å��W�� � !�%ô�4hç?�Wß{äæà[ë
àyí­ã;ì�ß�à¨ß*ß
é�ã.à�í�ã�é�ãBê²ó�âkà�ê2å��Ãà�í�ã�ê�ãBäæå'ç�ì�àyó�é²ç�å��Ãàyí�ã�ãæâ¼ãæäæàyákå'ç�á¼ç·à�í�ã T ì­è�ákç�á¼êdàyéyß�àyá`�'ãYÁ!ãBñ'ákå'ç�å��]Àß
è/Þ�ákç�ß
êBë�R7é�ß�3Bákâ%�'oKá¼ñ'ó­é�ã���"ÉëOäBå'è/Þ@å'ê�ãæì�ð�� �  *äBå
ó�ç6à�á¼ãæêBô���í�ã/ì­ãBÞ@ãBç­ì�ãBç�à��{ß
é²á¶ß
ð�âkã.á¼ê2ì�ã�b�ç�ãæì
ß
ê

Yi = 1
á��Kà�í�ã�è�ß
ákç°äBß
ç�ì­á¼ì�ß{à�ã�áOó��#3�4hç
	
äæá¼åcá�ó­â¶ß;ì�ß�Ý\ákâ��{ßn�Gàyí�ãzè/å'ê²à%�'å
àyãæì¹á¼çËàyí�ã�b�é�êdà�à�ó�é�ç

ãBâkãBäÉàyákå'ç0"�í�ß
ê1å'ð­àyß
á¼ç­ãBì�à�í�ã/è�ß_1²å'é�á¯à8�¹å��Q�'å{àyãBêzákç�äæå'ó�ç6à8�
i
ë�ß
ç�ì

Yi = 0
å
à�í�ãBé��!á¼ê�ã{ô T ê�ß\b�ç�ß
â

é�ãæê�ó�â¯à[ë�áOó�â¶ß.�7å'ç°á¼çJp�p.å���àyí�ã �  ;äæå'ó�ç�àyá¼ãæê!å��Dà�í�ã1é�ãæñ'á¼å
çÌôT ê�ß/äBå��{ß
é²á¶ß{à�ãzå
é-é�ãBñ
é�ãBê²ê�ákå'çJ�{ß{é�á¼ß
ð�â¼ã2ákà%�Àß{ê�äBå'ç­ê�á¼ì­ãBé�ãæì·å
ç�ã�äæå'è/Þ@å'ç�ãBç�à�å��G-�ó�è�ß
çl��ãU�'ãæâ��
å'Þ�è/ãBç�àG4hç�ì�ã�6;é²ãBâ¼ß{àyãæì�à�å1ãæì�ó�ä[ß�àyá¼å
çÌë�ä[ß{â¼äBó­â¶ß{à�ãBì�ákç.àyí�ãL�'ã[ß{éQ�� � � )��å'éGãBß
ä¨í/å��@à�í�ã�äBå'ó­ç6à�á¼ãBê_ákç.àyí�ã
é�ãæñ'á¼å
çÌô,��í�ákêD��ß
é�á¼ß
ð�â¼ãC�Àß
êÃä¨í�å'ê²ãBç�ð�ß
ê²ãBì�å'ç�ãæè�Þ­á¼é�ákä[ß{â­ñ'é�å
ó�ç�ì�êÃê²á¼ç�äæã-ákà´á¯à´à�í�ã-äæå'è/Þ@å'ç�ãBç�àÃå��`àyí�ã-)��4)�!á¯àyí�ð@ãÉà�àyãæé�ß
ê²ê�å%äBá¼ß{àyákå'çV�!á¯àyí�à�í�ã/é²ãBê�Þ@å
ç�ê�ã��{ß{é�á¶ß{ð�â¼ã�ß
ç�ì�ß
âkê�åËð@ãBä[ß{ó�ê�ã�á¯à1á¼ê1ßËÞ�é�ãæì�á¼äÉàyákå'ç�!ákà�índ6ç�å��!çn�{ß
âkó�ã1Þ­é�ãU�%ákå'ó�ê²â���àyå�àyí�ã1ãæâ¼ãBäÉàyákçÌô
�L£/¤ � Ð ×)­�¬	¨�­�¨�Ëe¦�ªÌ©�Ëe¦ Ð ÉT êGß{ç.ákâ¼âkó­ê²àyé�ß{àyá¯å'çzå���àyí­ã7ê�Þ�ß�àyá¶ß{â6ãBäBå
ç�å'è/ãæàyé²á¼äæê�àyå%å'âkê���å'éDì�ákê�äæé�ãæà�ã7äuí­å'á¼äæã
ë
ákàDákêWb�à²àyãBì�à�í�ãQ��å'âkâkå_�!ákç�ñ
è/å%ì�ãBâkêL�!ákà�íËà�í�ã1ì�ß{àyß;ì­ãBê�äæé�ákð@ãBì¹ß
ð@å_�'ã{ô
� T "°Ý%à¨ß
ç­ì�ß
é�ì°Þ­é�å'ð�á¯à!è/å%ì�ãæâ~g
�=RL"kÁ�ß
ç­ì�å'è ãæï`ãBäÉàyê-Þ�é�å
ð�ákà�è�å%ì­ãBâ~g
�~]^"°Ý\Þ�ß{à�á¶ß
âZéyß{ç�ì�å'è ãæï`ãBäÉà�Þ�é²å'ð�á¯à!è/å%ì�ãBâ=ô
T âkà�í�å'ó�ñ
í·àyí�ãæê�ã;è/å%ì�ãæâ¼ê�äBå'ó­â¼ì�ð@ã�ãBêdàyákè�ß{à�ãBì�ð!�·å
à�í�ãBé�è�ãÉàyí�å%ì­ê2ê�ó­äuí�ß°ß
ê2è�ßI6\ákè�ó­èîâ¼á#d
ãæâ¼áô�

í�å%å%ì°å'é!ñ'ãBç�ãæéyß
âká#3æãBì°è/ãæà�í�å%ì$å��Gè/å'è/ãBç�àyê���9 ��������� Æ ë>�� � !�eg ¬ � & ��N��7���)( ¾ �Q* ¾ K Î � ë>�� � �m�"Éë
ákà�ákê�äæå'ç�ê²á¼ì�ãæé�ãBì°í�ãæé�ã2àyí�ã2êyß
è/ã�RÀß
�'ãBê²á¶ß
ç°ß
Þ�Þ�é²å�ß
ä¨í°ì�ã��'ãBâkå'Þ@ãBì°Þ�é�ã��%á¼å'ó­ê�â���ákç*à�í�á¼êÀÞ�ß
Þ@ãæé^��å'é7àyí�ã
á¼è/Þ�âkãæè/ãBç6àyß{àyá¯å'ç�å���ß
âkâGàyí­ã/àyí�é²ãBã�è/å%ì�ãBâkêBë�ê�ákç�äæã/àyí�ã�b�é�êdà�à	�lå¹å��7à�í�ãBè ß
é�ã/Þ�ß
édàyákäBó�â¼ß
é2ä[ß
ê²ãBê�å��
àyí­ãzâ¼ß
ê²àS�Wê�Þ�ß{àyá¼ß
âÌé�ß
ç�ì�å
è ãÉïZãæäæà�ê�è/å%ì�ãæâM��å'é�è.ó�â¼ß{à�ãBìËß
ê-ß�RÀß��'ãæê�á¼ß
ç°í�á¼ãæéyß
é²äuí­á¼ä[ß{âÌè/å%ì�ãæâ¯"Éô��í­ãzí�á¼Þ@ãæé�Þ�ß{éyß
è/ãæà�ãBéL��ß
â¼ó�ãæê!äBå
ç�ê�ákì�ãBé²ãBìn��å'éÀà�í�ã
�{ß
ñ'ó­ãzÞ­é�á¼å
é�ì­á¼ê²à�é�á¼ð­ó­àyákå'ç�ê�ß{é�ã
�=ß�"

µ0 = 0
ß{ç�ì

Σ0 = 10
6 ��å'é β ákç*àyí�ã1è/å%ì�ãæâ¼ê T ë0R�ß
ç­ìl]�ô

��ð0"
α = 0.001

ß
ç�ì
η = 1000

��å'é
φ
ß
ç­ì

r = 7
��å'é

v
ákç*àyí�ã1è/å%ì�ãBâkê%R�ß
ç­ìl]�ô

�Wä�"
a = 1

ß
ç�ì
b = 1

��å
é
ρ
ákç*àyí�ã1è/å%ì�ãæâW]�ô

��í­ã�ç6ó�è.ð@ãBélå��Oá¯àyãæéyß{à�á¼å'ç;äBå
ç�ê�ákì�ãBé²ãBì�í­ãBé�ã�á¼ê´ì�ákï`ãBé²ãBç6àA��å'é´ã[ß
ä¨í�è/å%ì�ãæâ�ô,�Àí�ã�êdà¨ß
ç�ì�ß
é�ì�Þ�é²å'ð�á¯à
è/å%ì�ãBâ`è/å%ì�ãBâ�� T "Ãí�ß
ê�ßZ:6ó�ákä7d
ãæé�äæå'ç��'ãæé�ñ'ãæç�äBã1ê²á¼ç�äæã2á¯àÀí�ß
êÀâ¼ãæê�êÀÞ�ß
é�ß
è�ãÉàyãæé�êvg­á¯àC�7ß
ê�äæå'ç�ê²á¼ì�ãæé�ãBìËß
ð�ó�é²çe�hákç�å��hp� � �á¯àyãBé�ß{àyákå'ç�ê���å'âkâ¼å��7ãæì�ð!��ê�ß
è�Þ­â¼ákç�ñ)�� � � �Þ@å'êdàyãæé�á¼å
é�êBô,o�å'é�è/å%ì�ãBâeR�ákàW�7ß
êKäBå'ç­ê�á¼ì­ãBé�ãæì
àyí­ãzêyß{è�ã1Þ�é²å%äBãæì�ó�é�ã{ôLo�å
é!è/å%ì�ãBâ�]�ë�á¯à^�Àß
ê%b�6\ãæì

ρ = 0
��å'é�à�í�ã�b�é²ê²à5p� � 
ê!á¯àyãBé�ß{àyákå'ç<��å'âkâ¼å��7ãæìËð��

ß;ð­ó�é�çe�Óá¼çËå��G�� � � �ákà�ãBé�ß{àyákå'ç�êæë�ß
ç�ìËàyí­ã1êyß
è/Þ�â¼ákç�ñ.å��Dà�í�ã1ç�ã76\à)�� � � .ákàyãæéyß{à�á¼å
ç�êBô

õ p



�Dß
ð�âkã�p\ô�m�ÜD�_ê²à�á¼è�ß{àyákå'ç\Á-ãæê�ó�â¯àyê
T ô@Ý%àyß
ç�ì�ß
é²ì°Þ�é�å
ð�ákà�\ëÄp�
 ��p�
 è/ãBì­á¶ß
ç è/å\ì­ã $ p�
 �!$ ë�p�


β1
õ �\ë � p � �� ­ë�� $%õ ��m�ë� � � ��m­ëÄ� �!$ � $ ë ��� m X!p\ë � � �

R�ô0Á-ß
ç�ì�å
è ãæï`ãBäæà�ê�Þ­é�å'ð�á¯à�\ëÄp�
 ��p�
 è/ãBì­á¶ß
ç è/å\ì­ã $ p�
 �!$ ë�p�

β1

õ X­ë�m!X!� � õ ë�q!��� � $ ë õ X!p � $ ë � q�X X�X­ë õ X!p m $ ë���� �
φ

 ­ë $ ��m �\ë�p �­õ m­ë � ��q X­ë $��!$ � ëÄp���p ��m�ë �­õ  
] õ ôÃÝ\Þ�ß{à�á¶ß
âZéyß{ç�ì�å'è ãæï`ãBäÉà�Þ�é²å'ð�á¯àL�Qµ_â¶ß
çJ��\ëÄp�
 ��p�
 è/ãBì­á¶ß
ç è/å\ì­ã $ p�
 �!$ ë�p�


β1
õ'õ ë�q� � �� ­ë� !p�p ��p\ë $  �X ��X\ë õ m�m X�X­ë�� � � m � ë õ q!p

ρ
 \ë� �m�m  ­ë�X � X  \ëÄp � p  ­ë�q!� $  \ë $\õ X  \ë ��$ �

φ
 ­ë�X� � õ ë õ���� m­ë�m!p � X­ë $  !� õ  ­ë ����� X� ­ë�q�q�X
]^�\ôlÝ%Þ�ß{àyá¼ß
âZéyß
ç­ì�å'è ãæï`ãBäÉà�Þ�é�å
ð�ákàC�Ãê�ãæè�ákÞ��!ñ�\ëÄp�
 ��p�
 è/ãBì­á¶ß
ç è/å\ì­ã $ p�
 �!$ ë�p�


β1
õ�� ë �!$  m � ë� !��� q!p\ë � X � p�p%ë� $�$ �!$ ë $��!$ õ'õ �%ë�X $ X

ρ
 \ëÄ�Im!X  ­ë ��� m  \ë �����  ­ë � ��p  \ë �����  \ë �����

φ
 ­ëÄ� õ m X­ë�m!q!p q\ë�q $ X õ ë � p�X õ'õ ë� �q!p õ�� ë � q�m

�L£�ì �?¦�Ë�Ë�¦	É�Ê�®�­�¨2Ï)¬�Ëe¨
��í­ã/è�ß
á¼ç�ãæê²à�á¼è�ß{àyákå'ç·é�ãBê²ó�âkà�ê
��é�å'è àyí�ãY��å'ó�é5b�à²àyãæì�è/å%ì�ãæâ¼ê���àyí�ã;â¼ß
ê²à�à	�lå$ß
é�ã�ì�ákï`ãBé²ãBç�àzá¼èY�

Þ�âkãBè/ãBç�à¨ß{à�á¼å'ç�êÀå��Dàyí­ã1êyß
è/ã1ê²Þ�ß{àyá¼ß
âZè�å%ì�ãæâ¯"7ß
é²ã1Þ�é²ãBê²ãBç6à�ãBì·ß{à%�Dß
ð�âkã�p\ô�m�ô4hç�ñ'ãBç�ãæéyß
â�àyãæé�è/êBë�à�í�ã�è/å%ì�ãBâkê T ëPR ß
ç�ì[] õ Þ�é²ãBê�ãæç6à¹é²ã[ß
ê²å'ç�ß
ð­â��(ê²á¼è/á¼âkß
é�é²ãBê�ó­âkàyêËá¼ç(àyí�ã
ãBêdàyákè�ß{à�á¼å
ç$å��

β
ô5-�å_�lãU�'ãæéBëO�!í­ãBç�à�í�ã.é²ãBê�ó­âkàyê�ß
é²ã�ß{ç�ß
â��e3æãBì¹à¨ß�d6á¼ç­ñ�à�í�ã.ì­ãU�%á¶ß
ç­äBã�ß
ê�ß�è�ãBß
ê²ó�é�ã

å���Þ`ãæé/��å
é�è�ß
ç�äBã���å'é�ã[ß
ä¨íFè/å%ì�ãBâ)�'�Dß
ð­â¼ã\p%ôÄp�"ÉëGá¯à�ákê�äæâ¼ãBß
é�à�í�ß{à�àyí�ã�á¼ç�àyé²å\ì­ó�äæà�á¼å'ç�å��Ààyí�ã�ê�Þ�ß�àyá¶ß{â
éyß{ç�ì�å'è ãÉïZãæäæàBë!äBå'ç­ê�á¼ì­ãBé�ákç�ñ¹µ_â¼ß
ç��\ëÀá¼è/Þ�é�å��'ãBê/äBå'ç­ê�á¼ì­ãBéyß{ð�â��Fàyí�ã¹è/å%ì�ãæâ%b�à²àyá¼ç­ñ�:6ó�ß{â¼ákà8�
ô���í�ã
êyß{è�ã�ß
âkê�å¹å%äæäBó�é²êk���!á¯àyí+âkãBê�ê�ákç6à�ãBç�ê²ákà8��"5�!ákàyí+è/å%ì�ãBâQRí�!í�á¼ä¨í¸á¼ê�ß¹Þ�ß{é²àyákäBó�â¼ß
é1ä[ß
ê²ã�å��P]â�!í�ãBç
ρ = 0

ëKß
ç�ì�Þ�é²ãBê�ãæç6à�ê.ß°ð@ãæà�à�ãBé�b�à�àyákç�ñËàyí�ß
ç�àyí�ã/ê²à¨ß{ç�ì�ß
é²ì+Þ�é²å'ð�ákà1è�å%ì�ãæâ T ô�4hç�oKá¼ñ
ó�é�ã � ëDá¯àzá¼ê
ê�í­å_�!ç°àyí�ã1ê�ß
è�Þ­â¼ãBìËä¨í�ß
ákç�ê^��å'éÀà�í�ãzê²Þ�ß{à�á¶ß
âZì�ãBÞ@ãæç�ì�ãæç�äBã�Þ�ß{éyß
è/ãæà�ãBé

ρ
��äBå'ç­ê�á¼ì­ãBé�ákç�ñ;ð@å
àyíJµ_â¼ß
çJ�

ß
ç�ì�ê²ãBè/á¼Þ��!ñzé�å'ó­à�á¼ç�ã
"Éë!�!í�ãBé²ã�á¯àlákêA�%ákê�ákð�â¼ã�àyí�ã�ákç�ê²àyß
ð�ákâ¼átà	�.å��Zàyí�ã�ä¨í�ß
á¼ç�Þ�é²å%ì�ó�äBãæì�ð��;àyí­ã5áOãæêyß
ñ'ã
é�å
ó­àyákç�ã
ôC4Óà�ákê�ß{â¼âÌç�å
àyãæì$à�í�ß{à-à�í�ã�Þ@å
ê²àyãæé�ákå'é^��å'é

ρ
ó�ç�ì�ãæé-àyí­á¼ê-é²å'ó­à�á¼ç�ã1á¼ê�àyå%å/è.ó�ä¨í¹äæå'ç�äæãBç�àyéyß�àyãBì

ç�ãBß
é õ ë��!í�ákâ¼ã�à�í�ã1å'ç�ã1ñ'á��'ãBçËð��kµ_â¶ß{çl�.á¼ê�è/å'é�ã�ê�è/å%å
àyí°ß
ç�ìËâ¼ãBê²ê-ß
ê/�%è/è�ãÉàyé�ákä
ô4Óà�á¼ê�ß
âkê�å�äæâ¼ãBß
é%��é�å'è �Kß{ð�â¼ã.p\ô�p;à�í�ß{à-àyí�ã�Þ�é²å'Þ@å'édàyá¼å
ç$å��_äæå'é�é²ãBäæà�Þ�é²ãBì�ákäæà�á¼å'çk��é�å'è à�í�ã�ê�Þ�ß�àyá¶ß{â
è/å%ì�ãBâA�!ákà�í¸àyí­ãkµ_â¶ß{ç��¹Þ�é²å%äBãæì�ó�é�ã*ákê�à�í�ã*í�ákñ'í�ãæê²àBëG��å'âkâ¼å��7ãæì¸ð���àyí­ã*å'ç­ã*ñ
á��'ãæçXð!��àyí�ã�ê�ákè�Þ�âkã
éyß{ç�ì�å'è�ãÉïZãæäæàyê�è/å%ì�ãæâ�ë6àyí�ß�à�äæå'ç�b�é²è ß
ç�ì�á¼âkâkó�ê²à�éyß{à�ãBêlå'ç�äæã�è�å
é�ã�à�í�ã�ó�ê²ãU��ó�âkç�ãBê²ê!å���à�í�ã�Þ�é²å'Þ@å'ê�ãæì
àyå%å
â¼êBô

õ q



�Dß
ð�âkã�p%ôÄp\Ü ò å%å%ì�ç�ãæê�ê!å��ib�à!è�ãBß
ê�ó­é�ãBê
@$å%ì�ãæâ¼ê ��ãU�%á¼ß
ç�äæã µ_é�å
ÞT ô@Ý6à¨ß
ç�ì�ß
é�ì°Þ�é²å'ð�á¯à õ  �X­ë�q� �X  ­ô�q $�$R�ô�Á�ß{ç�ì�å'è ãæï`ãBäÉàyê-Þ�é²å'ð�ákà ��� ë $�$ X  ­ô $ m�m] õ ôlÝ\Þ�ß{àyá¼ß
âZéyß
ç�ì­å'è ãÉïZãæäæà-Þ�é�å'ð­ákàL�Qµ_â¼ß
çJ� $ q­ë�p�� �  ­ô $ q�q]^�%ôlÝ\Þ�ß�àyá¶ß{âÌé�ß
ç�ì�å
è ãÉïZãæäæà�Þ­é�å'ð�á¯àL�Ãê²ãBè/á¼Þ��!ñ õ m � ë $����  ­ô $ ��X

0 200 400 600 800 1000 1200 1400 1600 1800 2000
0

20

40

60

80

100
C1. Plan 2

Iterations

ρ

0 10 20 30 40 50 60 70 80 90
0

100

200

300

400

500

600

700

Marginal Distribution of ρ

0 200 400 600 800 1000 1200 1400 1600 1800 2000
−50

0

50

100

150
C2. semip_g

Iterations

ρ

−20 0 20 40 60 80 100 120 140
0

100

200

300

400

500

Marginal Distribution of β
1

oKá¼ñ
ó�é�ã � ÜA@F]^@F] ä¨í�ß
ákç�ê^��å'é
β
ñ'ãBç­ãBéyß�àyãBì°ð��kµ_â¶ß
çJ��ß
ç�ì°ê²ãBè/á¼Þ��!ñ

õ_$



0 200 400 600 800 1000 1200 1400 1600 1800 2000
0

0.2

0.4

0.6

0.8

1
C1. Plan 2

Iterations

ρ

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

100

200

300

400

Marginal Distribution of ρ

0 200 400 600 800 1000 1200 1400 1600 1800 2000
−0.5

0

0.5

1
C2. semip_g

Iterations

ρ

−0.5 0 0.5 1
0

500

1000

1500

2000

Marginal Distribution of ρ

oDá¼ñ'ó­é�ã � ÜQ@l]^@F] ä¨í�ß
á¼ç­ê^��å'é
ρ
ñ'ãBç­ãBéyß�àyãBì°ð��kµ_â¶ß{çl��ß
ç�ì°ê²ãBè/á¼Þ��!ñ

õ��



� �Xÿæøn��{�� û�øËþC{BýkuOÿÉû�ø
4Óà/í�ß
ê/ð@ãBãæç8ê²à�ó�ì�á¼ãæì�á¼çXà�í�á¼ê�Þ�ß
Þ@ãBé;à8�7å�Þ`å
ê�ê�ákð�â¼ã<�Àß��%ê�å���ß
ç�ß
â��%ê�ákê/ß
ç­ì�á¼è/Þ�âkãBè/ãæç6àyß{àyá¯å'çFå���ß
Þ�é²å'ð�ákà-é�ãæñ'é�ãæê�ê�ákå'ç¹è�å%ì­ãBâ���å'é-ð�ákç�ß
é/�Ëì�ß{à¨ß��!ákà�í¹ê�Þ�ß{àyá¼ß
â�ì�ãæÞ@ãBç�ì­ãBç�äBãk�Wó�ê²ãU��ó�âDákç°àyí�ã�ãæäBå'ç�å
è�ãÉàyé²á¼ä
ß
ç�ß{â��%ê�ákê�å��_ì­á¼ê�äæé�ãÉàyã�ä¨í�å'á¼äæã�Þ­é�å'ð�âkãBè/ê´"Ààyí­é�å'ó�ñ
í�ß�ê²á¼è.ó�â¼ß{àyá¯å'ç°êdàyó�ì��
ô)4Óà�á¼ê�ß{â¼ê�å�ákç�äBâkó�ì�ãBì¹ákç$à�í�á¼ê
ß
ç�ß{â��%ê�ákê�àyí­ã�ê²àyó­ì���å��7ß?��ãU� é�ãæâ¶ß{à�ãBì�è/å%ì�ãBâkê�å��Ãê�ákè�Þ­â¼ãBé�ê²à�é�ó�äÉàyó�é²ã/ß
ç�ì�ã[ß
ê²á¼ãBé�á¼è/Þ�âkãBè;ãBç6àyß{àyá¯å'çÌë
ß
ê^�lãBâ¼âOß
ê�à�í�ã
b�à�à�á¼ç�ñ�å��Gß{â¼âZè�å%ì­ãBâ¼ê7àyå/ß;ð�ákç�ß
é���ä¨í�å'á¼äæã1é�ãBß
âOì�ß{à¨ß�ê�ãÉà[ô��í­ã�è�ß
á¼ç8é²ãBê²ó�âkà�ê*ß
ç�ì(äæå'ç�äBâkó�ê�ákå'ç�êc��é�å'è àyí�ã·ê²à�ó�ì��4ß
é�ã$àyí�ãl��å
â¼âkå_�!ákç�ñ­ô��Wá°" T ê�ã�6\Þ@ãBäÉàyãBì
ð�ó­à!ç�å
à!å'ð��%ákå'ó�êBë­àyí­ã1ê²à¨ß{ç�ì�ß
é²ì$Þ­é�å'ð�á¯à!è/å%ì�ãæâÌá¼ê�ç�å{à�ß{Þ�Þ�é�å
Þ�é�á¼ß{àyã)��å'é!ß
ç�ß
â��%ê�ákê�å��Dê�Þ�ß{àyá¼ß
âÌð­á¼ç�ß
é��
ì�ß{àyß­ë'ã��'ãBç��!á¯àyí.ê�è�ß
â¼â%ê�Þ�ß{àyá¼ß
â\ì�ãæÞ@ãBç�ì�ãæç�äBã
ô H éBë'á¼ç.å
à�í�ãBé,�lå'é�ì�êæë6á¯àGákêGç­ãBäBãæê�êyß
é��.àyå�äBå'ç�ê²á¼ì�ãæéGç�å'çe�
ê²àyß
ç�ì�ß{é�ì�è�å%ì�ãæâ¼êDá¼ç.ê�ó­äuí;ä[ß{ê�ãBê_ákç�å
é�ì�ãæéKàyå�í�ß��'ãL:6ó�ß
âkákà8��ákç�àyí�ãÀì�ß�à¨ß�ß
ç�ß
â��%ê�á¼êæôL�Wá¼á°"��Àí�ã%RÀß
�'ãBê�á¼ß
ç
í�ákãBéyß{é�ä¨í�á¼äBß
â�è/å%ì�ãæâ6í�ß{êDê²í�å_�!ç�àyå-ð@ã7ß!Þ@å_�7ãæé/��ó�â�àyå%å'â���å'é�ákç��'ãBêdàyákñ�ß{àyákå'ç1å���ê�Þ�ß�àyá¶ß{â�ì�ãBÞ@ãæç�ì�ãæç�äBá¼ãæêKá¼ç
ì�ákê�äBé²ãæà�ã-ä¨í�å
á¼äBã{ô���í�ákê´ákê_Þ�ß
édàyákäBó�â¼ß
é�â��zà�í�ã!ä[ß{ê�ã-å��`à�í�ã!ê²Þ�ß{àyá¼ß
â¼â`��êdàyé²ó�äæà�ó�é�ãæì�é�ß
ç�ì�å
è ãæï`ãBäæà�êÃè/å%ì�ãBâ
äBå
ç�ê�ákì�ãBé²ãBìËá¼ç�àyí�ã�ê²à�ó�ì��'ô��Wáká¼á#" T Þ�ß
édàyá¼äæó�â¼ß
élä[ß{ê�ã2å���àyí­á¼êÀè/å%ì�ãæâh�!í�ãæé�ã2à�í�ã�éyß
ç�ì­å'è ãæï`ãBäÉà!á¼ê7ç�å'ç
ê²à�é�ó�äÉàyó�é²ãBìÌë��!í­á¼ä¨í/á¼ê_ê²á¼è/Þ�â¼ãæé_ß{ç�ì/è/å'é�ãLd6ç�å_�!ç/á¼ç�à�í�ã!âkákàyãæéyß{à�ó�é�ã{ë'í�ß{ê´ê�í�å��!ç/àyå1ð@ã^�'ãæé/��ãæï`ãBäÉàyá��'ã
ãU�'ãæç�á¼ç¹ä[ß{ê�ãBê2å��´è�å%ì�ãæéyß{à�ã�ê²Þ�ß{àyá¼ß
â�ì�ãæÞ@ãBç�ì�ãæç�äBã
ô H ç�ã�å��_àyí­ã�ß
ì���ß
ç6àyß
ñ'ãæê�å��_àyí�ákê�è/å%ì�ãBâ�á¼ê-àyí�ß{à
àyí­ã�ãBê²à�á¼è�ß{àyákå
ç�Þ�é²å%äBãBì­ó�é�ã2ákê7ê�ákè�Þ�âkãBéæë%ó�ê�ákç�ñ ò ákð�ð�ê7ê�ß
è/Þ�â¼ákç�ñ<�Wá¯àÀákê7ç�å
àÀç�ãæäBãæê�êyß
é��n@$ãÉàyé�å
Þ@å'â¼ákêlá¼ç
ò á¼ð�ð�êà"Éë��!í�ß{à-ê�í�å
é²àyãæç$äæå'ç�ê�ákì�ãBé�ß
ð�â���à�í�ã1äBå
è�Þ�ó\à¨ß{à�á¼å'ç�ß{âZð�ó­é�ì�ãæçÌôoDá¼ç�ß{â¼â`�'ëM�Wá���"´à�í�ã2Þ­é�å'Þ@å'ê²ãBìËè/å%ì�á�b�ä[ß{à�á¼å
çc��å'élàyí�ã�á¼è/Þ�âkãæè/ãBç6àyß{àyá¯å'ç�å���àyí�ã�ê�Þ�ß{àyá¼ß
â`è/å%ì�ãBâ`í�ß
�'ã
á¼è/Þ�é²å_�'ãæì°àyí�ã�Þ�ß{éyß
è/ãæà�ãBé-ãæê²àyákè�ß�àyãBê-ákç$é�ãæâ¶ß{à�á¼å'ç*àyå�å
à�í�ãBé²ê�ß{â¼ñ'å'é²á¯àyí­è}��å
ó�ç�ì¹ákç°àyí�ã�ãæäBå'ç�å
è�ãÉàyé²á¼ä
â¼á¯àyãæéyß{à�ó�é�ã{ôF4hçFÞ�ß
é²à�á¼äæó�â¶ß{éBëDàyí�ã�è/å%ì�á�b�ä[ß�àyákå'ç+ákç+àyí�ã ò á¼ð­ð�ê�êyß
è/Þ�âká¼ç�ñ$Þ�é²å%äBãBì­ó�é�ã*í�ß{ê�Þ­é�å%ì�ó�äæãBì
è/å'é�ã�êdà¨ß
ð�âkã�ä¨í�ß
ákç�êÀákç�à�í�ã�@F]^@F]��!á¯àyí*ð@ãÉà�àyãæéLb�ç�ß
âZãBêdàyákè�ß�àyãBêæë�ß
êÀÞ�é²ãBê²ãBç6à�ãBì°á¼ç�à�í�ã�ê�á¼è.ó�â¼ß{à�ákå
ç
ê²à�ó�ì��Ëß
ç�ì$ß
âkê�å;ákâ¼âkó­ê²àyé�ß{àyãæì\�!á¯àyí°ß;é²ã[ß
âÌê�Þ�ß�àyá¶ß{âÌì�ß{àyß;ê²ãæà-å��Kð­á¼ç�ß{é/��ä¨í�å'ákäBã
ô
� w��IwÀú,w!øËþCw%u
T ��Ý��Dá�4	��ë�á_ô���Ü����'Û'��¼���� �I½!�IÚ?���#"7Û$�´Ù&%('����*)
�&+IÙ���½,+-'.�&+2��¼�ÙÉôM��å%ì�é�ãæäuí�à[Ü0/1âkó��lãBé T ä[ß{ì�ãBè/á¼äµ_ó�ð�âká¼ê�í­ãBé�êæë õ������ ô
T ��Ý��Dá�4	��ëWá_ô�1-ç�ì�ãBé2àyí�ã;í�å%å%ìÌÜ
4µê²ê�ó�ãæê�á¼ç�àyí�ã;ê�Þ@ãæäBá�b�ä[ß�àyá¼å
ç�ß
ç�ì�á¼ç�àyãæé�Þ�é²ãæà¨ß�àyá¼å
ç�å��7ê�Þ�ß�àyá¶ß{â
é�ãæñ'é�ãæê�ê²á¼å'ç°è/å%ì�ãBâkêBô32QÞ�"7Û$�542¼ô�647"/��¼��8� �I½!�IÚYÛ$�´ÙÉëe�@ô>� $ ë�çÌô�X­ë�ÞÌô>��m $:9 ��q $ ë��� � ��\ô
RL�ÃÝ T ò ë<;­ô�g<= H Á�/;ëi]�ô�gQ@ H á�á�4	��ë T ôiRÀß
�'ãBê²á¶ß
ç+á¼è�ß
ñ'ã;é²ãBê²à�å'éyß�àyá¼å
çÌëW�!á¯àyí�à8�7å¹Þ�é�ákç�äBákÞ�â¼ã
ß
Þ�Þ­â¼á¼äBß{à�ákå'ç�ê!ákç$ê�Þ�ß{à�á¶ß
âOê²à¨ß�àyákê�ê²à�á¼äBêæô>2)½�½>��¼�Ù?�A@CB�½�Ù��'Û¯�#4e�8�D�A@(�0�~���'Û#Ù��=Û$����¼�'¶���*)���Ú����=Û$�´ÙÉë��@ô>m!X­ë�ÞÌô
õ59 p � ë õ
���­õ ô
] T ÁPá�4	��ëWR�ô�gGá H 1�4dÝ@ëW�2ô�����E!�´Ù?��½,+;��Ú)Ü>Û*"�Û$����¼GF´��E!�´Ù�Ú?���H)
�&+IÙ�@I�J"K+!���~�¶��½>��¼LE�Ù�Û#Ù&MC¾��N+OMáOå'ç�ì�å
çÌÜQ]7í�ß
Þ�è�ß
ç$ß
ç­ìJ-�ß
âkâ�ë��� � � \ô
]L-�4	R�ë@Ý`ô�g�� T Á�� T Á%4¨ë0o7ô�g���ô Ý�-��Aµ T ÁP��ôh@¹ß{é�d
å_��äuí�ß
á¼ç­ê!è/å'ç�àyã2äBß
é�âkå�è�ãÉàyí�å%ì­ê^��å'éÀê²à�å%äuí�ß
ê²à�á¼ä�'å'â¼ß{àyákâkátà	��è/å%ì�ãBâkêBôQP�MR�8� �I½!�IÚ?���#"7Û$�´ÙÉëe�`ô õ  � ë�ÞÌô0� �­õ59 X õ q­ë��� � !�\ô
]LÁP�lÝ­Ýe4	��ëh�zô>�0�~���=Û#Ù��'Û$�´ÙG@I�J")Ù8Ü����'Û'��¼�+!�����
ô��-ãU�S=Ãå'é/d�ÜGj�á¼âkãU�
ë õ���� X­ô
�)4 òzò á���ë>µ�ô�g>� T jî�zë!;­ô�gM@ H =��D�D��ëhÁzô>@$å%ì�ãæâ¼ê-ð�ß{ê�ãBì¹ñ
ãBå'êdà¨ß{à�á¼ê²à�á¼äæêBôTPOU��
�FÙ��5"�Û~�WVX2LÜ!Ü>¼ôÛ~�N+
�0�~���=Û#Ù��'Û$�´ÙÉë�çZô�m $ ë�ÞÌô0� ���Y9 X!p� ­ë õ������ ô

õ��



o�á��A@J4	� ò ë,@�ôW��ãBä¨í�ç�á�:6ó�ãBê.��å'ézãBê²à�á¼è�ß{àyákç�ñËê�Þ�ß{à�á¶ß
âkâ���ì�ãæÞ@ãBç�ì­ãBç6à�ì�ákê�äæé�ãÉàyã�ä¨í�å'ákäBã�è/å%ì�ãBâkêBô
2�+�ZI��½[�7�´Ù
Û¯½\��Ü����'Û'��¼[�8� �I½!�IÚ?���6"7Û$�´ÙÉë�Ý\Þ�é²á¼ç�ñ
ãBé	���´ãBé²â¶ß{ñ�ë��� � !�\ô
ò T @l�DÁ�@ T �zë,��ô]'Q�I½��8�\VD��"7¼^�_'V��"a`O�JZ.Vb)���Û¯½�Ù&%-�0�H)
�:���IÙ��'Û$�D�0Û¯Úc42¼����=Û$�I½-@I�J"��P��E!�´Ù�Û'��½
B�½I@
�5"à��½!�´�Éô�á�å
ç�ì�å'çÌÜA]7í�ß
Þ­è�ß
çn-�ß
âkâ�ë õ�����$ ô
ò �AáW@ T ��ë T ô�ãæà�ß{â�ô;����E!�´Ù�Û'��½d+!���~�\��½>��¼LEIÛ#ÙÉô�áOå'ç­ì�å'çÌÜA]7í�ß
Þ�è�ß
ç°ß
ç�ìJ-�ß{â¼â�ë õ����!$ ô
ò Á��D�D�)��ë�j ô0-zôe�8� �I½!�IÚ?���6"7Û$��2)½>��¼LE�Ù�Û#Ù fhgn�N+
ô���ã��i;
ãBé�ê²ãU�@ÜCµ_é²ãBç6à�á¼äæã�-�ß
âkâ�ë��� � �X\ô
- T Ýe�^4	� ò Ý`ë�j ôG/�ôA@°å'ç6à�ã°äBß
é�âkå�ê�ß
è/Þ�â¼ákç�ñ·è�ãÉàyí�å%ì�ê�ó�ê�ákç�ñ�è�ß
é/d
å_�¸ä¨í�ß
ákç�ê/ß{ç�ìXàyí�ãæá¼é
ß
Þ�Þ­â¼á¼äBß{à�ákå'ç�êæô;�%Û$�IÚ?���#"�Û^`��
ëe�@ô>p $ ë�ÞÌô �!$I9@õ  � ë õ
�!$  ­ô
- H á�á H j T =.ë ò ô�gDÝ�- T �j/ T Ázë�R�ô�giÁ T -5@ T ��ë�Ý@ô�R7ß��'ãBê²á¶ß
ç�ê�Þ�ß�àyá¶ß{âKÞ�é�å'ð­ákà2ãBêdàyá¼è�ß{à�á¼å
çÌÜ�ß
Þ�é²á¼è/ãBé�ß{ç�ì$ß
ç°ß
Þ�Þ­â¼ákä[ß{à�ákå'ç�àyå;í!�2�*é²á¼äæã1ß
ì�å'Þ\àyá¼å
çÌô32AÞ�"7Û$�54e¼ô�#47"���¼!�8� �I½!�IÚYÛ$�´ÙÉë\çÌô>� $ ë�ÞÌô�X � X 9 m! !�%ë�� � ��\ô
/��DáW�k;�4 T ��ë�-zôe-�ô�g�µDÁl15]L- T ëe4¨ôeÁ1ô T ñ'ãBç�ãæéyß
âká#3æãBì�è�å'è/ãæç6àyêÃãæê²àyákè�ß{àyå'éG��å
éÃà�í�ã�ß
ó­àyå
é�ãBñ
é�ãBê²ê�á��'ã
Þ�ß
é�ß
è/ãæàyãæéÃákç�ßzê�Þ�ß�àyá¶ß{â�è/å%ì�ãæâ�ôWB�½��8�5"�½>���'Û$�I½>��¼m�8� ��½[��ÚYÛ$��U%�5Z�Û~�5n_ë!�@ô2m! \ë%çÌôe�\ë%ÞZô�p� �Y9 p�X�X­ë õ������ ô
á��ÃÝ T ò ��ë!;­ô>RÀß
�'ãBê�á¼ß
ç¹ãæê²àyákè�ß{àyákå'çËå��Gê�Þ�ß�àyá¼ß
â�ß
ó­àyå
é�ãBñ
é�ãBê²ê�á��'ã�è/å%ì�ãæâ¼êBôQB�½��8�5"7½>���=Û$�I½>��¼[UP�~Þ�Û$�I½>��¼
����Û~��½!�´�CUP�5Z�Û~�5n_ëe�@ô>�� ­ë�ÞÌô õ'õ X 9�õ � � ë õ
���!$ ô
á��ÃÝ T ò ��ë<;­ôiRÀß��'ãæê�á¼ß
ç+ãBê²à�á¼è�ß{à�á¼å
ç�å���âká¼è/átàyãæì�ì­ãBÞ@ãBç­ì�ãBç�àZ�{ß
é�á¼ß
ð�âkã/ê²Þ�ß{à�á¶ß
â´ß
ó­àyå
é�ãBñ
é�ãBê²ê�á��'ã
è/å%ì�ãBâkêBôpo�� �àÞ�"/��Ü
)2Û$����¼
2�½>��¼LE_Ù�Û#ÙÉë��@ô0X!�\ë�çÌô õ ë�ÞÌô õ��:9 X!p\ë��� � � ­ô
@F]^]l1�áWá H ]L-zë�]�ôh��ô�gOÝe� T Á�á���ëÌÝ`ôhÁ1ôqo���½M�5"���¼ôÛsrI�N+JfQ¼ôÛ¯½M����".��½,+\ÚYÛute�N+<ÚK�&+2��¼�ÙÉô0��ãU�q=Ãå'é�d�Üj�á¼âkãU�
ë0�� � õ ô
@F]^@J4	á�á��D��ë���ôMµ_é�å'ð­ákà��!ákà�í·ê�Þ�ß{àyá¼ß
âDß
ó­à�å%äBå'é²é�ãæâ¶ß{à�á¼å
çÌôvPmMwU%�~Þ�Û$�I½>��¼�����Û~��½!�´�Éë0�@ôMX!�\ë`çÌôMX­ë`ÞÌôX�X!p 9 X�m � ë õ���� �\ô
@l�G�%Á H µ H á�4dÝ`ëM��ô@ãæà�ß
â=ô>�G:6ó�ß{à�á¼å'ç�ê�å��_êdà¨ß{à�ã�äBß
â¼äæó�â¶ß{à�ákå'ç�ê!ð��k�Wß
ê²à�äBå'è/Þ�ó­à�á¼ç�ñ�è�ß
ä¨í�ákç�ãBêæôvPmM
Vb)���ÚYÛ$����¼>»G)7E_Ù�Û$�´ÙÉë��@ô>� õ ë�ÞÌô õ  �!$:9@õ  � �\ë õ�� p�X­ô
µG4	�C/zÝ���ëx;­ô�g�Ý�á T �)�!ë�@�ôO��ôO]7å'ç6à�éyß
äÉàyá¼ç­ñ�á¼ç¹ê�Þ�ß{äBã{Ü T ç�ß
Þ�Þ�âká¼äBß{àyákå
ç¹å��Ãê²Þ�ß{à�á¶ß
â�ê²àyß{àyákê²à�á¼äBê-àyå
ì�ákê�äBé²ãæà�ã��hä¨í�å
á¼äBã1è/å%ì�ãæâ¼êBôQPmMR�8� �I½!�IÚ?���6"7Û$�´ÙÉëe�@ô � p\ë�ÞÌô õ ��p 9�õ p�m�ë õ������ ô
Ý�@J48�%-zëe�2ôe��ô�g�á��lÝ T ò ��ëm;­ôeµ�ô T ð�ß
�'ãBê�á¼ß
ç�Þ�é�å
ð�ákàÃè�å%ì­ãBâ��!ákà�í�ê²Þ�ß{à�á¶ß
â�ì�ãBÞ@ãæç�ì�ãæç�äBá¼ãBêæô3n��J"a`IÛ¯½2ÞÜ���Ü��5"uë0�� � �X­ô
� T /��<= T @ T ëDÁzô�gLR T Á�R H Ý T ëG��ôD@$å%ì�ãæâ¼å'ê.ãBäBå
ç�å'èDyæàyé²á¼äæå'ê.ì�ã*é�ãBñ
é�ãBê²êaz
å�Þ�é�å'ð­ákàyå·äBå
è
ãBêdàyé²ó­àyó�é�ß/ãæê�Þ�ß
äæá¶ß{â�ô.UP��¼����|{J"7Û$�W+e�5»%�´Ù&}&42Û#Ùv�K~hU%»��Og5�x�5��B�Ú?� � �|�h�x��B�V�2C'n»7ë��� � �m­ô

�� 


