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ŷk

Í
k ∈ ī

���ÌÙ�Å;Õ
t
(̄i)
y

Ç
ÊÌÅ(Ê�×½Ç ÆiÃW×½Å;Ä wC�
t̂
(̄i)
y =

∑
k∈ī

ŷk
Ã>Õ�Ä ×�Ù�Å'{#ÉS{�Ö�ÔÚÃW×�Ç
É	Õ

×�É>×6Ã>Ô
ty

Ç
ÊÌÅ(Ê�×½Ç ÆiÃ>×�Å;Ä wC�
t̂(model)
y = t(i)y + t̂(̄i)y .

�¦Ó��
Ýh�
Û É/Æ�ÅTÊ�{�Å�}=ÇÚÃ>Ô�Æ�É�Ä�Å;ÔZx®É%vÌ×½Ù�ÅDÜWÃ#v½Ç
Ã%w�Ô Å

y
�8Ç ×�Ù �;Å�v½ÉºÃ	Õ�Ä {#É-ÊGÇ ×�Ç
Ü	ÅTÜWÃ>Ô
Ö�Å;ÊÌÇÚÊÌÖ�Ê�Å;Ä��

� $�
�$��������L���������������  >���! ��#"%$U |���L |�&�'�
Î2Å=×³Ö�Ê©Ä�Å;Õ�É>×½ÅXw+�

xk = (1, xk)′
Í�ÜWÃ>Ô
Ö�Å(ÊDÉ#xÌ×�Ù�ÅpÂ�Õ�ÉW�8Õ Õ�É	Õ�ÏJv½Ã	Õ�Ä�É/ÆdÃ>Ö|y�Ç
Ô ÇÚÃ#v��

Ü	Å�}=×�ÉSv
x

Ã>Õ#ÄXwC�
z∗k

Í
k = 1, . . . , N

Í/ÜWÃ	Ô Ö�Å(ÊéÉ%x�ÊGÉ/ÆºÅ+Ö�Õ�ÉSw�ÊGÅ�v�Ü/Å;Ä�v6Ã>Õ�Ä�É	ÆuÜ�Ã%v�ÇÚÃ#w�Ô
Å
z∗

� Û ÖU{U{�É/Ê�ÅT×�Ù�ÅDÜ�Ã	Ô Ö�Å;Ê
z∗k

Í"};Ã>Õ w#Å'� v½ÇØ×�×�Å;Õ¼Ç
Õ¼×�Ù�ÅRx®ÉSv�Æ

z∗k = x
′

kβββ + εk,
�¦Ó�� Þ%�
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Ç¦� Å	��ÇØ×�Ä�Å�{#Å;Õ�Ä�Ê¼É	Õ ×½Ù�Å Ö�Õ�Â�Õ�ÉW�8Õ v½Å��%v½Å;Ê½Ê�Ç É/Õ Æ�É�Ä�Å°ÔR{�Ã%v½Ã	Æ�Å=×�Å�v

βββ = (β0, β1)
′Ã>Õ�Ä Å�v�v�ÉSv"×½Å�v½ÆiÊ

εk ∼ N (0, σ2)
ÍZ�8Ù�Ç�}6ÙzÃ#v½ÅºÇ Õ�Ä�Å�{�Å°Õ�Ä�Å;Õ-×;��Î�Å=×

zk
w�Å�Åzy|{Uv½Å;Ê½ÊGÅ(Ä

×�ÙUv½É	ÖU�/Ù ×½Ù�ÅDÜWÃ>Ô
Ö�Å;Ê
z∗k

É#x
Ã>Õ¼Ö�Õ�ÉSw�Ê�Å�v½Ü	Å;Ä ÜWÃ#v½Ç
Ã%w�Ô Å
z∗

wC�

zk =

{
z∗k , if z∗k ≥ 0,

0, if z∗k < 0,
k = 1, . . . , N.

�¦Ó�� ÓS�

�ÌÙ�ÅiÆ�É�Ä�Å°Ô �/Ç Ü/Å°Õ wC� Å�~-Ö�ÃW×½Ç É/Õ�ÊX�²Ó�� ÞS��Ã>Õ�Ä �²Ó�� Ó+�TÃ>Õ�Ä Ã	Ê½ÊGÉ|}°Ç
Ã>×�Ç
ÕU�
zk

�8ÇØ×½Ù
z∗k

ÇÚÊ
}°Ã>Ô
Ô
Å;Ä¼Ã;}°Å°Õ�Ê�É%v½Å;Ä v½Å��%v½Å;Ê½Ê�Ç É/ÕpÆ�É�Ä�Å°Ô2ÉSvÌÃ¼¡�¨��°¢¤¡2Æ�É�Ä�Å°Ô2É%x�×½Ù�ÅDÜWÃ#v½Ç
Ã%w�Ô Å

z
�

�ÌÙ�Å'}=É	Õ#Ä�ÇØ×½Ç É/Õ�Ã>Ô�Æ�Å(Ã>Õ¼É#x
zk

ÇÚÊÌÅ�~-Ö�Ã>Ô2×�ÉE�²Ê�Å°Å�� Ë#����ß

E(zk|xk) = x
′

kβββΦ
(
x
′

kβββ

σ

)
+ σφ

(
x
′

kβββ

σ

)
, k = 1, . . . , N.

�²Ó�� ËC�

��Å�v½Å
Φ(·) ÇÚÊ�Ã�Ê�×6Ã>Õ�Ä�Ã%v½ÄzÕ�É%v½Æ�Ã	Ô%Ä�ÇÚÊ�×�v�Ç�w�Ö�×½Ç É/Õ>x®Ö�Õ"}=×�Ç
É	Õ�Ã	Õ�Ä

φ(·) ÇÚÊ©Ç ×½ÊºÄ�Å°Õ�Ê�Ç ×-�
x®Ö�Õ"}�×½Ç É/Õ2�

Î2Å=×éÖ#Êl}=É	Õ#ÊGÇÚÄ�Å�véÃDÊG×�Ö#Ä|��ÜWÃ#v½ÇÚÃ#w�Ô
Å%×½Ù�ÃW×%ÃS}�~-Ö�Ç�v�Å(Ê Õ�É	Õ�Ï£Õ�Å��/Ã>×�Ç
Ü	Å�Ü�Ã	Ô Ö�Å;Ê
yk

Í/ÊGÖ"}6Ù
×�Ù�Ã>×

zk = ln(yk + 1)
Í

k = 1, . . . , N
�

� � �����9�!�L�!����� 
�$ »�­�§ ±6¨W�r´W¢¤¡£¢²¨W�r¬W¸é¯i§6¬W��¨�ªi¬¼�r¨W�����r§	�/¬>¡¦¢¤ÀW§�ÀW¬Wµ�¢²¬��°¸ §
y 


¢¤¡®­ ¡¤­�§
À�¬>¸K¥�§� 

yk
¶
k = 1, . . . , N

¶
¢¤� ¬��é�#¢¤¡ö§,��¨���¥�¸ ¬>¡¦¢²¨>��¶�´/§
�%��§6´��°Á

zk = ln(yk + 1)
�¦Ó�� �%�

ª=¨Wµ
z

 =¬>¡¦¢Ú ®ª6ÁW¢¤��� �¦Ó�� Þ%��¶l�¦Ó�� ÓS��¶é¢Ú ©§��°¥�¬W¸2¡�¨

E(yk|xk) = ex
′

kβββ+σ2/2 Φ
(
x
′

kβββ

σ
+ σ

)
− Φ

(
x
′

kβββ

σ

)
.

�¦Ó�� ÒS�

��µ�¨(¨�ª���Î2Å°×8Ö�Ê8Åzy|{Uv½Å;Ê½Ê

E(yk|xk) = E
(
ez∗

k − 1|z∗k > 0
)
P

(
z∗k > 0

)
+ E

(
0|z∗k ≤ 0

)
P

(
z∗k ≤ 0

)
.

�A� Ü-Ç�v�×�Ö�ÅDÉ%x��²Ó�� ÞS��Ã>Õ�Ä>�²Ó�� Ó+�

E(yk|xk) =
1

σ
√

2π

∫
∞

0

(eu − 1)e−
(u−x

′

k
βββ)2

2σ2 du.

�A� Ç Õ-×�Å��%v6ÃW×½Ç ÕU�;��ÅDÉ%w�×6Ã>Ç
Õ

E(yk|xk) =
1√
2π

∫
∞

−
x
′

k
βββ

σ

(
eσa+x

′

kβββ − 1
)
e−

a2

2 da

=
1√
2π

ex
′

kβββ

∫
∞

−
x
′

k
βββ

σ

eσa− a2

2 da − 1√
2π

∫
∞

−
x
′

k
βββ

σ

e−
a2

2 da

= ex
′

kβββ+ σ2

2 Φ
(

x
′

kβββ

σ2/2
+

σ2

2

)
− Φ

(
x
′

kβββ

σ2/2

)
.

�
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��É%v³×�Ù�Å Â�Õ�ÉW�8Õ {�Ã%v½Ã	Æ�Å=×�Å�v½Ê
βββ = (β0, β1)

′
Ã>Õ#Ä

σ2 É%x�×�Ù�Å Æ�É�Ä�Å°Ô'�²Ó�� ÞS��Í��²Ó�� Ó+��Í
�²Ó�� �%�ôÔ
Å=×�Ö�Ê�Å;ÊG×�Ç
Æ�Ã>×�Å�×�Ù�ÅDÜ�Ã	Ô Ö�Å;ÊÌÉ#x

y
É%x¿Õ�É/Õ�Ï�Ê�Ã	Æ;{�Ô Å(ÄpÅ°Ô
Å°Æ�Å;Õ/×6Ê�x�v½É	Æ �¦Ó�� ÒS�AwC�

ŷ
(ltobit)
k = ex

′

kβββ+ σ2

2 Φ
(

x
′

kβββ

σ2/2
+

σ2

2

)
− Φ

(
x
′

kβββ

σ2/2

)
.

�8Å�{�ÔÚÃ%}°Ç Õ"�
ŷk

wC�
ŷ
(ltobit)
k

Ç
Õ �¦Ó��
Ýh�=Í
k ∈ i

Í|��ÅR�	Å°×8×�Ù�ÅDÕ�Å��QÖ�ÕCw�ÇÚÃ	Ê�Å;Ä Å;ÊG×�Ç
ÆiÃW×½É%v8É#x
×�Ù�Å'{�É%{�Ö�Ô
Ã>×�Ç
É	Õ ×�É>×6Ã>Ô£ß

t̂(ltobit)
y = t(i)y + t̂(̄i)y =

∑

k∈i

yk +
∑

k∈ī

ŷ
(ltobit)
k .

�²Ë��
Ýh�

��Õ©×�Ù�Å<}°Ã	Ê�ÅH�8Ù�Å�v½Åô×½Ù�ÅÌÆ�É�Ä�Å°Ô|{�Ã%v½Ã	ÆºÅ°×�Å�v½Ê
βββ = (β0, β1)

′
Ã	Õ�Ä

σ2 Ã%v�Å�Ö�Õ�Â�Õ�ÉW�8Õ
×�Ù�Å���Ã#v½ÅôÅ(Ê�×½Ç ÆiÃ>×�Å;Ä�x�v½É	Æ�×½Ù�Å�Ê�Ã	Æ�{�Ô ÅÌÄ�Ã>×½Ã6x®É%v¿×�Ù�ÅÌ×�É%w�ÇØ×
Æ�É�Ä�Å°Ô)�¦Ó�� Þ%��ÍU�¦Ó�� ÓS�=ÍWÖ�ÊGÇ
ÕU�
×�Ù�Å³Æ�Ã#y�Ç Æ³Ö�Æ{Ô Ç
Â	Å;Ô Ç
Ù�É�É�Ä ÆºÅ°×�Ù�É�Ä��r�ÌÙ�Å;ÇQv�Å;ÊG×�Ç
ÆiÃW×�ÉSv½Ê

β̂ββ = (β̂0, β̂1)
′

Ã	Õ�Ä
σ̂2 Ã%v�Å

Ö�ÊGÅ(Ä ×�É�Å;ÊG×�Ç
ÆiÃW×�Å�×½Ù�ÅDÜWÃ>Ô
Ö�Å;Ê
yk

É%xìÕ�É/Õ�ÏöÊ½Ã>Æ�{�Ô
Å;Ä Å°Ô
Å°Æ�Å;Õ/×6Ê°ß

ˆ̂yltobit
k = ex

′

kβ̂ββ+σ̂2/2Φ
(
x
′

kβ̂ββ

σ̂
+ σ̂

)
− Φ

(
x
′

kβ̂ββ

σ̂

)
.

�8Å�{�ÔÚÃ%}°Ç Õ"�
ŷk

wC� ˆ̂y
(ltobit)
k

Ç
ÕF�²Ó�� Ý
��Í
k ∈ i

Í+�ôÅ �/Å=×é×½Ù�Å"Å(Ê�×½Ç ÆiÃW×½É%véÉ%xr×�Ù�Å<{�É%{�Ö�Ô
Ã>×�Ç
É	Õ
×�É>×6Ã>Ô

ˆ̂t(ltobit)
y = t(i)y + ˆ̂t(̄i)y =

∑

k∈i

yk +
∑

k∈ī

ˆ̂y
(ltobit)
k .

�²Ë�� Þ%�

�ÌÙ�Ç
ÊéÅ;ÊG×�Ç
Æ�Ã>×�ÉSv
Ç
Ê
Õ�É>×éÖ�ÕCw�ÇÚÃ	Ê�Å;Ä��>�ÌÙ�Å {Uv�ÉS{#Å�vG×½Ç Å(Ê É#x�×�Ù�Å8Å(Ê�×½Ç ÆiÃ>×�É%v6Ê�{Uv½É%{�É/Ê�Å;Ä��8Ç Ô
Ô
w#ÅDÇ
Õ�Ü	Å;ÊG×�Ç��/Ã>×�Å(Ä�wC� Ê�Ç Æ³Ö�ÔÚÃW×�Ç
É	Õ¼Ç
Õ ×½Ù�ÅDÕ�Åzy�×"Ê�Å�}=×�Ç
É	Õ2�

��k�� u 5 s <*/@oUu-qHn��AoUs\r��

�ÌÙ�Å©ÊGÇ
Æ�Ö�Ô
Ã>×�Ç
É	Õ ��Ã/ÊA{�Å�v�x®É%v½Æ�Å;Ä Ö�Ê�Ç ÕU�º×-��É�{#ÉS{�Ö�ÔÚÃW×�Ç
É	Õ#Ê°ß�Ã%vG×½ÇD��}°Ç
Ã	Ô2Ã>Õ�Ä v½Å;Ã>Ô£�
�ÌÙ�ÅôÊ�ÇQ�;Å%É%x�×�Ù�ÅÌÃ#v�×�ÇQ��}°Ç
Ã	Ô%{�É%{�Ö�ÔÚÃW×½Ç É/Õ©ÇÚÊ

N = 1 000
�;�ÌÙ�ÅôÜ�Ã	Ô Ö�Å;ÊìÉ#x�×½Ù�ÅôÜWÃ%v�ÇÚÃ#w�Ô
Å

x
�ôÅ�v�Å�Ê�Ç Æ³Ö�ÔÚÃW×�Å(Ä w+��×�Ù�Å�Õ�É%v½Æ�Ã	Ô�Ä�ÇÚÊ�×�v�Ç�w�Ö�×½Ç É/Õ2ß

xk ∼ N (3.5, 1.6)
Í
×�Ù�Å�Å�v�v�ÉSv

×�Å�v½Æ
ε
wC�

εk ∼ N (0, 0.8)
Í
k = 1, . . . , N

�r�ÌÙ�Å�}=É/Õ�Ê�×6Ã>Õ-×+Ü/Å�}=×�É%v+Ç
ÊR}6Ù�É-ÊGÅ;Õ
βββ =

(β0, β1)
′ = (−3.45, 1.1)′

�>�ÌÙ�Å;Õ³×½Ù�ÅÌÜWÃ>Ô
Ö�Å;Ê É%x
z∗k

Ã>Õ�Ä
zk

Ã%v�Å�}=É/Õ�Ê�×�v�Ö�}�×�Å(Ä�wC�T�¦Ó��
Ýh�
Ã>Õ�Ä>�²Ó�� ÞS�����ÌÙ�ÅDÜ�Ã	Ô Ö�Å;Ê8É%x

yk
Ã%v�ÅDÉSw�×½Ã	Ç Õ�Å(Ä w+�

yk = ezk − 1
Í
k = 1, . . . , N

� Û Ö"}6Ù
ÃpÜWÃ#v½Ç
Ã%w�Ô
Å

y
Ù�Ã	Ê

41%
É%xéÜ�Ã	Ô Ö�Å;Ê+Å�~-Ö�Ã>Ôì×�É

0
Ç
Õ�×�Ù�Å_{�É%{�Ö�Ô
Ã>×�Ç
É	Õ2�r�ÌÙ�Å�}=É%v�v½Å°ÔÚÃW×�Ç
É	Õ

}=É�Å
	�}=Ç
Å°Õ-× w�Å=×-��Å°Å°Õ
z

Ã	Õ�Ä
x

Åh~-Ö�Ã>ÔÚÊ
0.75

x®ÉSv
zk > 0

�
�ÌÙ�Å {�É%{�Ö�Ô
Ã>×�Ç
É	ÕkÉ%x Å°Õ-×½Å�v�{Uv�ÇÚÊ�Å;Ê�É%xp×�Ù�Å }°Ô É	×�Ù�Ç
ÕU�QÆiÃ	Õ-ÖUx²Ã%}�×½ÖUv½Å Ã%}=×�Ç
Ü�ÇØ×-��É%x

N = 187
Å;Ô Å;Æ�Å°Õ-×½Ê¿ÇÚÊìÊG×�Ö�Ä�Ç Å(Ä�Ã	ÊìÃ<v½Å;Ã	ÔS{�É%{�Ö�Ô
Ã>×�Ç
É	Õ2���ÌÙ�ÅôÊG×�Ö#Ä|�DÜWÃ#v½Ç
Ã%w�Ô Å

y
���¿ÇQ�#�-Ý
�

Ç
Ê8Å�y|{#Å;Õ�Ä�Ç ×�ÖUv½Å©É	Õ Å;Õ-Ü�Ç�v�É/Õ�Æ�Å°Õ-×½Ã	ÔZ{Uv½É>×�Åh}�×½Ç É/Õ2���ö×"Ù�Ã/Ê
53%

É#x��°Å�v½É�Å;Ê8Ç
Õ¼×�Ù�Å�{#ÉS{�Ï
Ö�Ô
Ã>×�Ç
É	Õ2���ö×8ÇÚÊ%×�v½Ã	Õ�Ê x®É%v½ÆºÅ(ÄiÖ�Ê�Ç Õ"�

z = ln(y + 1)
���ÌÙ�Å+Ô
É%�-Ã#v½ÇØ×½Ù�Æ É#x�×½Ù�ÅTÇ Õ�}=É	Æ�Å�Ç
Ê

×½Ã>Â/Å°ÕiÃ	Ê%Ã>ÕiÃ>Ö|y�Ç
Ô ÇÚÃ#v��©ÜWÃ#v½ÇÚÃ#w�Ô
Å
x
�8ÇØ×½Ù�×�Ù�Å8ÜWÃ	Ô Ö�Å(Ê

xk
�	�ÌÙ�Å\}°É%v�v�Å;Ô
Ã>×�Ç
É	Õ;}=É�Å
	�}=Ç
Å°Õ-×

w#Å°×-�ôÅ;Å°Õ
z

Ã	Õ�Ä
x

Å�~-Ö�Ã	Ô
Ê
0.58

x®É%v
zk > 0

���ÌÙ�ÅTÄ�ÇÚÊ�×�v�Ç�w�Ö�×½Ç É/Õ É%x
z

Ç Õ w#É	×�Ù }°Ã/ÊGÅ(Ê%ÇÚÊ
�	Ç
Ü	Å°Õ¼Ç
Õ �¿Ç�����Þ��
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1 000
Ê�Ç Æ�{�Ô
Å�v6Ã>Õ�Ä�É	Æ�Ê½Ã>Æ�{�Ô
Å;Ê"É#xéÊ�ÇQ�;Å

n = 20, 40, 100
Ã%v�Å�ÄUv½Ã
�8Õ x�v½É	Æ w#É	×�Ù

{#ÉS{�Ö�ÔÚÃW×�Ç
É	Õ#Ê°�r�ÌÙ�Å;{Uv�É|}°Å;Ä�ÖUv½Å ¸Ø¢ ª=§=µ�§	�ºÉ%xôÃ ÊG×½Ã>×�ÇÚÊ�×½Ç�};Ã>Ô�{Uv½É%�%v6Ã>Æ {�ÃS}6Â�Ã%�	Å Û � Û Ù#Ã	Ê
w#Å;Å°ÕDÖ�Ê�Å;ÄYx®ÉSv2Å;ÊG×�Ç
ÆiÃW×�Ç
É	ÕTÉ%x/×½Ù�Å
×�ÉSw�Ç ×�Æ�É�Ä�Å°Ô%{#Ã#v6Ã>Æ�Å=×½Å�v6Êfw+�+ÆiÃWy�Ç Æ³Ö�ÆQÔ
Ç
Â	Å°Ô
Ç
Ù�É�É�Ä
ÆºÅ°×�Ù�É�Ä����ÌÙ�Å+Å;ÊG×�Ç
ÆiÃW×�Å(Ê

t̂
(SI)
y

Í
t̂
(ltobit)
y

Ã>Õ�Ä ˆ̂t
(ltobit)
y

Ù�Ã�Ü/Å<w�Å°Å°Õ }°Ã	Ô�}°Ö�Ô
Ã>×�Å(ÄiÇ Õ Å;Ã%}6Ù
}°Ã	Ê�Å	� ��É%v Ã	Ô Ô�×�Ù�Å�Å(Ê�×½Ç ÆiÃ>×�É%v6Ê

t̂y = t̂
(SI)
y

Í
t̂
(ltobit)
y

Ã	Õ�Ä ˆ̂t
(ltobit)
y

Í%×�Ù�Å�Ã�Ü/Å�v6Ã#�/Å É%x
×�Ù�Å�Å(Ê�×½Ç ÆiÃ>×�Å;Ê ¯̂ty = (

∑1 000
i=1 t̂yi)/1 000

��v½Å�{�Ô ÇO}°Ã>×�Å;ÊpÉ#x
t̂y

Ã#v½Å�Ä�Å°Õ�É	×�Å(Ä w+�
t̂yi
�=Í

Å°Æ�{�Ç�v�ÇO}°Ã	Ô�Ü�Ã%v�ÇÚÃ>Õ�}=Å�É#x¿×�Ù�ÅDÅ(Ê�×½Ç ÆiÃW×½Å;Ê

V̂ ar(t̂y) =
1

1 000

1 000∑

i=1

(t̂yi − ¯̂ty)2,

Å°Æ�{�Ç�v�ÇO}°Ã	Ô2Ê�×6Ã>Õ�Ä�Ã%v½Ä¼Ä�Å;Ü-ÇÚÃW×½Ç É/Õ
Std(t̂y) =

√
V̂ ar(t̂y)

Í�Å;Æ;{�ÇQv½Ç�};Ã>ÔZw�ÇÚÃ	Ê
B̂ias(t̂y) =

¯̂ty − ty
ÍUv½Å°ÔÚÃW×�Ç
Ü	Å�Æ�Å;Ã	Õ Ê�~-Ö�Ã#v½Å�Å�v�v�ÉSv

RMSE (t̂y) =

√
V̂ ar(t̂y) + B̂ias

2
(t̂y)

¯̂ty
,

Ã>Õ�Ä¼ÊGÂ/Å��8Õ�Å(Ê�Ê

Skew =
M3(t̂y)

Std
3(t̂y)

, M3(t̂y) =
1

999

1 000∑

i=1

(t̂y − ¯̂ty)3
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t̂
(ltobit)
y

Ã>Õ�Ä
t̂
(SI)
y

�	�ÌÙ�Å8Å;Æ�{�ÇQv½ÇO}°Ã>Ô"w�Ç
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¯̂
ty B̂ias(t̂y) Std(t̂y) RMSE (t̂y) N>J E�= R/�I 5 E n

H E /�/
	 ] * E ^ ? U V�I i @6IØL;^ 20 4 695 4 791 96 55 0.02 0.81

S L U L�2 E V E U / 40 4 792 97 80 0.03 0.70J	H ] = H 100 4 782 87 122 0.03 0.25

t̂y = t̂
(ltobit)
y 
 E L°^ 20 521 622 102 24 0.17 0.67

40 605 84 28 0.15 0.37

100 567 47 36 0.10 −0.08

	 ] * E ^ ? U V�I i @6IØL;^ 20 4 695 5 743 1 048 4546 0.99 4.44

S L U L�2 E V E U / 40 5 095 400 2043 0.44 2.11,-H-J>H ] = H 100 4 908 213 1 137 0.25 0.93

t̂y = ˆ̂
t
(ltobit)
y 
 E L°^ 20 521 690 169 594 1.19 12.01

40 615 95 194 0.41 0.96

100 567 47 74 0.17 −0.10

N	I02 S ^ E ? U V�I i @6IØL;^ 20 4 695 4 623 − 72 3 518 0.76 1.83

U L;HC* ] 2 40 4 757 62 2 420 0.51 1.38/�L�2 S ^KIKH+3 100 4 665 − 30 1 519 0.33 0.73

t̂y = t̂
(SI)
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 E L°^ 20 521 544 24 249 0.46 0.69

40 511 − 10 146 0.29 0.32

100 520 0 73 0.14 −0.04
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É	Õ
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Ã/Ê%É%x ˆ̂t
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Þ��8�ÌÙ�Åº×�ÉSw�ÇØ×©Æ�É�Ä�Å;ÔØÏJw�Ã	Ê�Å;Ä�Å;ÊG×�Ç
ÆiÃW×�ÉSvDÉ#xÌÃ ×½É>×6Ã>Ô
ÇÚÊDÊGÅ;Õ�ÊGÇ ×�Ç
Ü	Åº×½É ×½Ù�Å�Æ�É�Ä�Å°Ô%Ã/Ê�Ï
ÊGÖ�Æ;{�×�Ç
É	Õ�Ê;�2�ÌÙ�ÅiÃ#v�×�ÇQ��}=ÇÚÃ>Ôl{�É%{�Ö�Ô
Ã>×�Ç
É	Õ Ç
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Ã>×�Ç
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