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ġɁǳ0>	L�_�eKs0ʟ�DǻȊ3	ǇǴHʥ=DA�0/(%
ƌĠǻȊ3	Ǌɮȱ�xL�

g?T�x�/.Hŕ ǞŐ,�DŊš2L�_�eKsH	ċʒ2Çĩ�ǽĤ:+�D-��ɎǓ�B	

�ǽĥśHƚ:+�/�L�_�eKsʼ£�	ǽĤL�_�eKsʽ-;/:%
�ƈ	Ǌɮȱ�xL�g

?ɰù/.HŮʍ,ǞŐ,�DŊš2L�_�eKsH	ċʒ2Çĩ��ǽĤ,�D-��ɎǓ�B	�

ǽĥśHƚ:+�DL�_�eKsʼ£�	�ǽĤL�_�eKsʽ-;/:%
#:+	Ǌɮȱ2ɀÙH¶

ʇ�D-��Ǵǳ0ǘB:+	ǽĤL�_�eKs-�ǽĤL�_�eKs2� E�	ACƚØ,�D

�0)�+	ʛľɧɣ:+�%
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ƌĠǻȊ0AD-	��:%L�_�eKs3	Ǌɮȱ2ʖ

ʗǳɩůHɷǎ�D�-�,�ʼKnutson, Rick, Elliott, Prelec, and Lowenstein, 2007 	�B03	ɕǂīɨ2

Ɇù?Y�p]0ī�DǊɮȱ2ɗµHʷ=D�-�,�DʼHeilman, Nakamoto, and Rao, 2002 
�

�
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Ȑ 1 Ȏ0��+ɐå:%-�C	Ē�2ƌĠǻȊ3	�ǽĤL�_�eKs0ī:+óĤǳ/ȍČHǾ

:+�Dʼcf. Ellsberg, 1961; Camerer, and Weber, 1992; Fantino, Navarro, and O’Daly, 2005; Massey, and Wu, 

2005; Gneezy, List, and Wu, 2006; Webb, and Shu, 2017; Duke, Goldsmith, and Amir, 2018 
̔ŌB�óĤǳ/ȍ

ČHǾ�Ƭű-:+	«ȣǳ0ƀǦ:+�%ǣɣ�	ɊȘǳǣɣ,�DƝōØǦǣɣʼvon Neumann, and 

Morgenstern, 1947ʽ-ɓʀǳǣɣ,�Dt�]vTgǣɣʼKahneman, and Tverskey, 1979ʽ,�D
�EB

2æƈ2ǣɣ0A(+	Ǌɮȱ3ċʒ2ǞŐ0ʤ:+�]TĀʎǳ,�D%=	ƛ::�ċʒHǞŐ,�

/�-���]T-Ȣ5)�+�D�ǽĤL�_�eKsHʍĚ:/�	-Ȱ�BE+�%2,�D


Ellsberg̓ 1961ʽ0AE4	Ǌɮȱ3	ƛ::�ċʒHǞŐ,�Dǽǟ2ƕƐ�?�ǽĥś#2>2Hĝ�

¼ñ��D-��
:%	Gneezy, List, and Wuʼ2006ʽ3ˆǊɮȱ3	ċʒ2ǞŐ0ʤ:+�]TĀʎǳ

,�D�-0ɲā:+	�ǽĥśHƚ:+�Dīɨ2µ¹H	#2īɨ2ƠƢ2µ¹AC­�ɗµ:+:

:�-�Ň:%
 

£�2A�0	Ē�2ƌĠǻȊ3	�ǽĤL�_�eKs0ī:+óĤǳ/ȍČHǾ:+�%
:�:

/�B	ŌB3	�ǽĤL�_�eKs�ȲĤ�ED8�ČíHɉȽ-:+�D-��Ǔ0×�+	Ȑ 1

Ȏ0��+ƌ0ɧɣ:%-�C	ɇíL�_�eKs	�/G'	ǽĤL�_�eKs-�ǽĤL�_�

eKsHɇí:%Ŋš2L�_�eKsHȰţ:+�/�-��Ǔ2 2 Ǔ0��+ɠʰHŭ�+�D
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Ē�2ƌĠǻȊ�	�ǽĤL�_�eKs0ī:+óĤǳ/ȍČHǾ:+�%�ƈ,	�ǽĤL�_�

eKs0ī:+ȲĤǳ/ȍČHǾ:+�DƌĠǻȊ>ĠĄ�Dʼcf. Dhar, Gonzalez-Vallejo, and Soman, 1995; 

Goldsmith, and Amir, 2010; Mazar, Shampanier, and Ariely, 2017 
²�4	Goldsmith and Amirʼ2010ʽ3	

ċʒ2Çĩ��ǽĤ,�DČí	Ǌɮȱ3ǞŐ,�Dċʒ2ƘĔ¹HǕşɦ0Ɲō�D%=	�ǽĤL�

_�eKs0ī:+	ǽĤL�_�eKs-ïȇń0Ěşǳ/çŘHǾ�-�Ň:%
�

�ǽĤL�_�eKs0ī:+ȲĤǳ/ȍČHǾ:+�DƌĠǻȊ2�,>	Ơɣ2ɳƎ0ǘB:+ǚ

ȑ�8�ǻȊ,�D23	Shen, et al.̓ 2019ʽ,�D
ŌB3	¨ư�Ǌɮȱ2ÍĀɀÙ&�,3/�	ç

ŒɀÙH¶ʇ�D�-0>ʟŔHĪ!+�D	-��Ǣĥǳ/ýʰşɦ0ȏHǱ:+	¨ư�Ǌɮȱ2Í

ĀɀÙ	�A5çŒɀÙ2¶ʇHǴǳ-:+_��]t�}�[��HĥƊ�DČí	ǽĤL�_�eK

s-�ǽĤL�_�eKs2�'	� EHǊɮȱ0 ��D�-�ƚØ,�D�HźȊ:%
ŌB2�

Ň3	£�2 2 Ǔ0:-=D�-�,�D
Ȑ 1 3	¨ư�Ǌɮȱ2ÍĀɀÙ2¶ʇHǴǳ-:+_��

]t�}�[��HĥƊ�DČí03	ǽĤL�_�eKs2ƈ��ǽĤL�_�eKsACƚØ,�D	

-��Ǔ,�D
Ȑ 2 3	¨ư�Ǌɮȱ2çŒɀÙ2¶ʇHǴǳ-:+_��]t�}�[��HĥƊ�

DČí03	�ǽĤL�_�eKs2ƈ�ǽĤL�_�eKsACƚØ,�C	�2Čí	%-�Ǌɮȱ

�Ɲō�D�ǽĤL�_�eKs2ȡǍǳØǦ�ǽĤL�_�eKs2ȡǍǳØǦAC­�->	�ǽĤ

L�_�eKs2ƈ�ǽĤL�_�eKsACƚØ,�DČí��D	-��Ǔ,�D
 

ŌB0AE4	̈ ư�Ǌɮȱ2çŒɀÙ2¶ʇHǴǳ-:+_��]t�}�[��HĥƊ�DČí0	

�ǽĤL�_�eKs2ƈ�ǽĤL�_�eKsACƚØ,�DǣǨ3	ǽĤL�_�eKs�	Ǌɮȱ

0ī:+ȡǍǳØǦ2;H>%B��ƈ,	�ǽĤL�_�eKs3	Ǌɮȱ0ī:+ȡǍǳØǦ0×�

+țȁǳØǦH>%B��B,�D-��
�2Ɔȵ0��D	�ǽĤL�_�eKs�Ǌɮȱ0ī:+

>%B�țȁǳØǦ-3	�ǽĤ,�(%ċʒ2ÇĩHɀÙŎ0ǸD-���ǽĥś2ɏǊHȡʶ�D�

-0A(+	Ǌɮȱ�Ɍ�DřŠ?ȷę-�(%Šŝ�cf. Hsee, and Ruan, 2016; Peysakhovich, and Karmarkar, 

2016; Ruan, Hsee, and Lu, 2018 2�-Hşö:+�D
�

�ǽĤL�_�eKs3	ċʒ2Çĩ��ǽĤ,�D-��şö0��+	�ǽĥśHƚ:+�DL�

_�eKs,�D
:�:/�B	Ǌɮȱ3	ÍĀɀÙ2Ŏ03	�ǽĤ,�(%ċʒ2ÇĩHǸD-�

��ǽĥś2ɏǊHȡʶ�D
�2�ǽĥś2ɏǊ2ȡʶ0A(+	Ǌɮȱ3	țȁǳØǦHŐD�-�

,�D
):C	�ǽĤL�_�eKs3	Ǌɮȱ0ī:+ȡǍǳØǦ0×�+țȁǳØǦH>%B��

-�,�D2,�D
�ƈ	ǽĤL�_�eKs3	ċʒ2Çĩ�ǽĤ:+�D-��şö0��+	�

ǽĥśHƚ:+�/�L�_�eKs,�D
#2%=	ǽĤL�_�eKs�Ǌɮȱ0ī:+>%B�

�-�,�DØǦ3	ȡǍǳØǦ2;,�D
�/G'	ǽĤL�_�eKs�	ȡǍǳØǦ2;0A(

+Ǌɮȱ2çŒɀÙH¶ʇ�D�ƈ,	�ǽĤL�_�eKs3	ȡǍǳØǦ-țȁǳØǦ2 2 )2ØǦ

0A(+Ǌɮȱ2çŒɀÙH¶ʇ�D	-���-,�D
:%�(+	¨ư�Ǌɮȱ2çŒɀÙ2¶ʇ

HǴǳ-:+_��]t�}�[��HĥƊ�DČí03	%-�Ǌɮȱ�Ɲō�D�ǽĤL�_�eK

s2ȡǍǳØǦ�ǽĤL�_�eKs2ȡǍǳØǦAC­�->	�ǽĤL�_�eKs�Ǌɮȱ0ī:
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+>%B�țȁǳØǦ�	ǽĤL�_�eKs-2ȡǍǳØǦ2ķH�ĀE4	�ǽĤL�_�eKs2

ƈ�ǽĤL�_�eKsACƚØ,�D	- Shen, et al.ʼ2019ʽ3Ȣɣ*�%2,�D
ŌB3	�ǽĥ

ś2ɏǊ0ADțȁǳØǦ�Ǌɮȱ2ɀÙH¶ʇ�D	-���2ØƦH	�ǽĥś2ɀÙ¶ʇØƦʼthe 

reinforcing-uncertainty effectʽ-ð �%
 

Shen, et al.ʼ2019ʽ3	�ǽĥś2ɀ¶ʇØƦ�Ǳǥ:/�ČíH 2 )ŵ�%
Ȑ 1 3	Ǌɮȱ��ǽ

ĥś2ɏǊHɀÙ2ǵŎ0ȡʶ�D�-�,�/�Čí,�D
�ǽĤL�_�eKs3	�ń	Ǌɮȱ

2ɀÙH¶ʇ:%-:+>	�ǽĤ,�(%ċʒ2Çĩ�ǹƝʞ2�'0ǸD�-�,� 	Ǌɮȱ��

ǽĥś2ɏǊHȡʶ�D�-�,�/�Ǜš�ʛƝʞȤ�Čí03	Ǌɮȱ0ī:+>%B��-�,�

DțȁǳØǦHĖ�ʼFerster, and Skinner, 1957; Skinner, 1969; Hsee, Yang, and Ruan, 2015 	Ʒ2ɀÙH¶

ʇ:0��/D
Ȑ 2 3	Ǌɮȱ�#>#>�ǽĥś2ɏǊHȡʶ�D�-�/�Čí	):C	ÍĀɀ

Ù2Ó,�D
�ǽĤL�_�eKsH ��E%Ǌɮȱ3	ÍĀɀÙ2Ŏ03	�ǽĤ,�(%ċʒ2

ÇĩHǸD-���ǽĥś2ɏǊHȡʶ�D�-�,�D
:�:/�B	ÍĀɀÙ2Ó03	�ǽĤ,

�Dċʒ2ÇĩHǸC�/�%=	#>#>�ǽĥś2ɏǊHȡʶ�D�-�/�	țȁǳØǦHƝō�

D�-�,�/�ʼcf. Ariely, Loewenstein, and Prelec, 2006; Andrade, and Iyer, 2009; Hsee, et al., 2015; Woolley, 

and Fishbach, 2016 
�2Ȑ 2 2Ǳǥơ¦0ĉ*�+	Shen, et al.ʼ2019ʽ3	Ǌɮȱ3	ÍĀɀÙ2Ó0

3	�ǽĤL�_�eKs2țȁǳØǦHƝō�D�-�,�/�%=	%-�Ǌɮȱ�Ɲō�D�ǽĤ

L�_�eKs2ȡǍǳØǦ�ǽĤL�_�eKs2ȡǍǳØǦAC­�->	�ǽĤL�_�eKs2

ƈ�ǽĤL�_�eKsACƚØ,�D23	¨ư�Ǌɮȱ2çŒɀÙ2¶ʇHǴǳ-:+_��]t�

}�[��HĥƊ�DČí2;,�D-�Ň:%2,�D
 

£�2A�0	Shen, et al.̓ 2019ʽ3	Ǌɮȱ�	�ǽĥś2ɏǊHȡʶ�D�-0A(+	țȁǳØǦ

HŐD-��Ǔ0ǷǴ:+	Ē�2ƌĠǻȊ�ɉȽ-:+�%	_��]t�}�[��0��D�ǽĤ

L�_�eKs2ƚØśHɉÊ:%
#:+	Ǌɮȱ2ɀÙHÍĀɀÙ-çŒɀÙ0ÞÎ:	ǽĤL�_

�eKs-�ǽĤL�_�eKs�#E$EƚØ,�DČíH�Ň:%
�EB2Ǹɉ3ʧĺ0ǇǴ0¹

�D>22	Ȑ 1 Ȏ0��+ƌ0ɧɣ:%-�C	Shen, et al.ʼ2019ʽ3	#2ÁɀǻȊȭ-ïƳ0	ɇ

íL�_�eKs	�/G'	ǽĤL�_�eKs-�ǽĤL�_�eKsHɇí:%Ŋš2L�_�eK

sHȰţ:+�/�-��Ǔ0ɠʰHŭ�+�D
 

 

 

g 3f� (x�J9�
�

3ˀ1� �"�"����kY`0]�jd`0] 
 

��,3	ǽĤL�_�eKs	�ǽĤL�_�eKs	�A5ɇíL�_�eKs�Ǌɮȱ0ī:+

>%B�,�F�ØǦHƾɸƯɒ�D%=0	Shen, et al.ʼ2019ʽ�èCŪ(% 2 ȉʳ2ØǦ	�/G'

ȡǍǳØǦ	�A5țȁǳØǦ0ǇǴ:))	�ɓ 3 ȉʳ2L�_�eKs�>%B�,�F�ØǦH	

ØǦʟƅHǦ�+ĤŅÝ:%� 
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<r 1�1� c@�"�"����kY`0] 

 

 

Ȑ 1 0	ǽĤL�_�eKs-3	Ǌɮȱ�ŕ ċʒ a HǞŐ,�DŊš2L�_�eKs,�D
�

2Ŋš2L�_�eKs�Ǌɮȱ0ī:+>%B�ØǦ3	ȡǍǳØǦ,�C	#E3	U (a )-ɂ��-

�,�D
%&:	U (a )3	�Ⱥǳ/Ǌɮȱ2ØǦ}f�-ïƳ0	ɪ�BŐBEDØǦ3Ǌɮʕ2Ď×

0¬(+ƷȐ0­�:+��-��ʡǬØǦʃǎ2ǆÑ0ŏ�%=	Ăɂ 1ˀ1 0Ǿ�EDA�/ŊǛH

-D
 

 

 

 

 

 

Ȑ 2 0	�ǽĤL�_�eKs-3	��,3	Ǌɮȱ�ċʒ a 	>:�3ċʒ a 0ƾ:+İʱ,�D

ċʒ b 2� E�HŮʍ,ǞŐ,�DŊš2L�_�eKs,�D
��,	Ǌɮȱ�ċʒ a HǞŐ�D

ǽǟH p�0ˁpˁ1 -�D-	�2Ŋš2L�_�eKs�Ǌɮȱ0ī:+>%B�,�F�ȡǍǳØǦ3	

p U (a )ʾ(1�p )U (b )-ɂ��-�,�D
�2ØǦǁǒ3	Ăɂ 1ˀ2 0Ǿ�EDA�0	U (a )ACŕ

ǖǳ0­ǁǒ,�D
 

/�	ĥĄ2�ǽĤL�_�eKs0��+3	:4:4	ċʒ a �ǞŐ,�/�Čí03	ċʒ3�

ÌǞŐ,�/�ɔĤ�/�E+�D-��ŴƁHé�D�>:E/�
:�:/�B	#2A�/Čí3	

a  

<r 1�2� %c@�"�"����kY`0] 

ØǦ 

ċʒ 

a                c  � � ċʒ 

<r 1�3� %c@�"�"����kY`0]��
jd`0]�6v 

b                a  � � ċʒ 

Uur 

ØǦ 

ØǦ 

U (a ) ʾUur 

p U (a )ʾ(1�p ) U (b ) ʾUur 

U (b ) ʾUur 

b                a  � � ċʒ 

U (a ) 

p U (a )ʾ(1�p ) U (b ) 

U (b ) 

ØǦ 

U (a ) 
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Ơɣ�Ǧ�DØǦʟƅ0��+	b = 0 -��Čí0ɛŉ�D
#E@�	ċʒ� 1 ȉʳ,�D�ǽĤL�

_�eKs3	p U (a )ʾ(1�p )U (b )0Üô�E+�D
 

Shen, et al.ʼ2019ʽ0AE4	�ǽĤL�_�eKs3	ǽĤL�_�eKs-3ǯ/C	Ǌɮȱ0ī

:+ȡǍǳØǦ0×�+țȁǳØǦH>%B��-��D
țȁǳØǦ-3	�ǽĤ,�(%ċʒ2Çĩ

HǸD-���ǽĥś2ɏǊHȡʶ�D�-0A(+	Ǌɮȱ�ŐDØǦ,�D
�2țȁǳØǦHĤƅ

-;/:�Uur,ɂ�-	Ǌɮȱ�Ɲō�D�ǽĤL�_�eKs2ȡǍǳØǦ-�ǽĥś2ɏǊ0ADț

ȁǳØǦ2íɑ3	p U (a )ʾ(1�p )U (b )ʾUur-ɂ��-�,�D
UurHȰţ:%ʤ2ØǦǁǒ3	Ă

ɂ 1ˀ3 0Ǿ�EDA�0	U (a )ACʷǁǒ,�C�D
�2�-H>(+	Shen, et al.ʼ2019ʽ3	�

ǽĤL�_�eKs2ƚØśH�Ň:%2,�D
 

 

 

 

 

Ȑ 3 0	ɇíL�_�eKs-3	��,3	Ǌɮȱ�ċʒ b Hŕ ǞŐ,�	�B0ʁ×2ċʒ c

�=a �b  HŮʍ,ǞŐ,�DŊš2L�_�eKs,�D
�ƈ0��+	Ǌɮȱ�ŐDċʒ b 2ȡǍǳØ

Ǧ3 U (b )-ɂ��-�,�D
�ƈ0��+	Ǌɮȱ�ʁ×ċʒ c HǞŐ�DǽǟH p �0ˁpˁ1 -�D

-	Ǌɮȱ�Ɲō�Dʁ×ċʒ c 2ȡǍǳØǦ3	ċʒ b 2ȡǍǳØǦHŐDʤ-3ǯ/DʡǬØǦʃǎ

ć2ØǦʟƅ0ĉ*�+	p U (c )ʾ(1�p  U (0 -ɂ��-�,�D
��,2ǇǴ�8�Ǔ3	Ǌɮȱ

�	ċʒ b 2ȡǍǳØǦHŐDʤ-3ǯ/DʡǬØǦʃǎć2ØǦʟƅ0ĉ*�+	ʁ×2ċʒ c 2ȡǍ

ǳØǦHƝō�D,�F�	-��Ǔ,�D
�2A�0Ǌɮȱ�Ɲō�D,�F�ǣǨ3	ɇíL�_

�eKs�	ǽĤL�_�eKs-�ǽĤL�_�eKsHɇí:%L�_�eKs,�D%=	Ǌɮȱ

3	b - c HÎȉ2ċʒ,�D-ǸɌ�D-Ȱ�BED%=,�D
��:+	Ǌɮȱ�Ɲō�DɇíL�

_�eKs2ȡǍǳØǦ3	U (b )ʾp U (c )ʾ(1�p  U (0 -ɂ��-�,�D,�F�
£�2ɧɣ3	

Ăɂ 1ˀ4 0:-=BED-�C,�D
 

/�	ĥĄ2ɇíL�_�eKs0��+3	:4:4	ŕ ǞŐ,�Dċʒ b 2�0	ʁ×2ċʒ c	

>:�3ċʒ c 0ƾ:+İʱ,�D¯B�2ċʒ�Ůʍ,ǞŐ,�DɔĤ�/�E+�D-��ŴƁHé

�D�>:E/�
:�:/�B	Ơɣ�	ċʒ b Hŕ ǞŐ,�	�B0ʁ×2ċʒ c �=a �b  HŮʍ,

U (a )ʾU (b )ʾUur 

 
 

U (a )ʾpU (b )+(1ˀp )U (0)ʾUur     
U (a )ʾUur 

<r 1�4� s6�"�"����kY`0] 

U (b )ʾU (c )ʾUur 

 
 

U (b )ʾpU (c )+(1ˀp )U (0)ʾUur  
 
 
 

U (b )ʾUur 

U (b )ʾU (c ) 

 
   
 

U (b )ʾpU (c )+(1ˀp )U (0) 
 

U (b ) 
 

Uur 

<r 1�5� s6�"�"����kY`0]��
jd`0]�6v�

 

b            �   a  ċʒ� � � �  

ØǦ 

c 

ØǦ 

c 

b            �   a  ċʒ� � � �  
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ǞŐ,�DɇíL�_�eKsHŞĤ:+�D23	Áʀ2�ǽĤL�_�eKs-	��,2ɇíL�

_�eKs2Ɲō¹Hïȇń0�D�-0A(+	L�_�eKs2Ŋš£đ0Ǌɮȱ2ɀÙ0ŋʩH�

�DɈāHƱÕŹʣ�D%=,�D
 

Shen, et al.ʼ2019ʽ2�ŇHŘǦ�D-	Ǌɮȱ3	�ǽĤ,�(%ɇíL�_�eKs2ʁ×2ċʒ

2ÇĩHǸD-���ǽĥś2ɏǊHȡʶ�D�-0A(+	țȁǳØǦHŐD�-�,�D,�F�


):C	ɇíL�_�eKs3	Shen, et al.ʼ2019ʽ�èCŪ(%�ǽĤL�_�eKs-ïƳ0	Ǌɮ

ȱ0ī:+ȡǍǳØǦ0×�+țȁǳØǦH>%B��-�,�DL�_�eKs,�D-Ȱ�BED


�2-�	Ǌɮȱ�Ɲō�DɇíL�_�eKs2ȡǍǳØǦ-�ǽĥś2ɏǊ0ADțȁǳØǦ2íɑ

3	U (b )ʾp U (c )ʾ(1�p  U (0 ʾUur-ɂ��-�,�D,�F�
£�2ɧɣ3	Ăɂ 1ˀ5 0:-=

BED-�C,�D
 

 

3ˀ2� X|n�.;p1 
 

Shen, et al.ʼ2019ʽ0AE4	Ǌɮȱ3	ÍĀɀÙ2Ó03	�ǽĤL�_�eKs2țȁǳØǦHƝ

ō�D�-�,�/�%=	¨ư�Ǌɮȱ2ÍĀɀÙ2¶ʇHǴǳ-:+_��]t�}�[��HĥƊ

�DČí03	ȡǍǳØǦ�ʷ�ǽĤL�_�eKsʼĂɂ 1ˀ1ʽ2ƈ�	ȡǍǳØǦ�­��ǽĤL�_

�eKsʼĂɂ 1ˀ2ʽACƚØ,�D
 

Shen, et al.ʼ2019ʽ��Ň�D�ǽĥś2ɀÙ¶ʇØƦ2Ȑ 2 2Ǳǥơ¦0ĉ*�-	Ǌɮȱ3	ÍĀ

ɀÙ2Ó03	�ǽĤ,�DɇíL�_�eKs2ʁ×2ċʒ2ÇĩHǸC�/�%=	#>#>�ǽĥ

ś2ɏǊHȡʶ�D�-�/�	țȁǳØǦHƝō�D�-�,�/�,�F�
:�:/�B	Ȑ 3ˀ1

ȗ0��+ƌ0ɧɣ:%-�C	Ǌɮȱ3	ɇíL�_�eKs2ȡǍǳØǦHÎ(2ØǦʟƅ0ĉ*�

+Ɲō�D-Ȱ�BED%=	Ǌɮȱ�Ɲō�DɇíL�_�eKs2ȡǍǳØǦʼĂɂ 1ˀ4ʽ2ƈ�	Ǌ

ɮȱ�ŐDǽĤL�_�eKs2ȡǍǳØǦʼĂɂ 1ˀ1ʽACʷ�-Ȱ�BED
£�2ɧɣ�B	¤ɞ 1

HŽû�D
 

 

¤ɞ 1�� ¨ư�Ǌɮȱ2ÍĀɀÙ2¶ʇHǴǳ-:+_��]t�}�[��HĥƊ�DČí03	ɇ

íL�_�eKs	ǽĤL�_�eKs	�ǽĤL�_�eKs2ʬ0ƚØ,�D
 

�

3ˀ3� X|n�4Gp1 
 

Shen, et al.ʼ2019ʽ0AE4	¨ư�Ǌɮȱ2çŒɀÙ2¶ʇHǴǳ-:+_��]t�}�[��H

ĥƊ�DČí03	%-��ǽĤL�_�eKs2ȡǍǳØǦʼĂɂ 1ˀ2ʽ�ǽĤL�_�eKs2ȡǍǳ

ØǦʼĂɂ 1ˀ1ʽAC­�->	�ǽĤL�_�eKs�Ǌɮȱ0ī:+>%B�țȁǳØǦ�	ǽĤL�

_�eKs-2ȡǍǳØǦ2ķH�ĀE4	�ǽĤL�_�eKsʼĂɂ 1ˀ3ʽ2ƈ�	ǽĤL�_�eK

sʼĂɂ 1ˀ1ʽACƚØ,�D
 

Shen, et al.ʼ2019ʽHƀǦ�D-	�ǽĤL�_�eKs-ïƳ0	ɇíL�_�eKs3	ȡǍǳØ
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Ǧ-țȁǳØǦ2 2 )2ØǦ�Ǌɮȱ2çŒɀÙH¶ʇ�D-Ȱ�BED
#:+	Ȑ 3ˀ1 ȗ0��+ƌ

0ɧɣ:%-�C	Ǌɮȱ�Ɲō�DɇíL�_�eKs2ȡǍǳØǦ-�ǽĥś2ɏǊ0ADțȁǳØ

Ǧ2íɑʼĂɂ 1ˀ5ʽ2ƈ�	Ǌɮȱ�Ɲō�D�ǽĤL�_�eKs2ȡǍǳØǦ-�ǽĥś2ɏǊ0A

DțȁǳØǦ2íɑʼĂɂ 1ˀ3ʽACʷ�-Ȱ�BED
£�2ɧɣAC	¤ɞ 2 HŽû�D
�

�

¤ɞ 2�� ¨ư�Ǌɮȱ2çŒɀÙ2¶ʇHǴǳ-:+_��]t�}�[��HĥƊ�DČí03	ɇ

íL�_�eKs	�ǽĤL�_�eKs	ǽĤL�_�eKs2ʬ0ƚØ,�D
 

�

3ˀ4� s6�"�"���
� �%cAH�p1+~0T�_\R)�
�

Shen, et al.ʼ2019ʽ0AE4	�ǽĥś2ɀÙ¶ʇØƦ3	Ȑ 1 0	Ǌɮȱ�	�ǽĥś2ɏǊHɀÙ

2ǵŎ0ȡʶ�D�-�,�/�Čí03Ǳǥ:/�
#:+	Ȑ 2 0	Ǌɮȱ�#>#>�ǽĥś2ɏ

ǊHȡʶ�D�-�/�Čí	):C	ÍĀɀÙ2Ó03Ǳǥ:/�
�

Ȑ 2 2Ǳǥơ¦0ʟ:+3	Shen, et al.ʼ2019ʽ�èCŪ(%�ǽĤL�_�eKs-ïƳ0	ɇíL

�_�eKs0)�+>	Ǌɮȱ3	ÍĀɀÙ2Ó03	�ǽĤ,�DɇíL�_�eKs2ʁ×2ċʒ

2ÇĩHǸC�/�%=	#>#>�ǽĥś2ɏǊHȡʶ�D�-�/�	țȁǳØǦHƝō�D�-�

,�/�,�F�	-���-H	Ȑ 3�2 ȗ0��+ƌ0ɧɣ:%
:%�(+	��,3	ɇíL�_

�eKs0��D�ǽĥś2ɀÙ¶ʇØƦ2Ȑ 1 2Ǳǥơ¦Hɧɣ:%�
�

Shen, et al.ʼ2018ʽ��Ň�D�ǽĥś2ɀÙ¶ʇØƦ2Ȑ 1 2Ǳǥơ¦0ĉ*�-	�ǽĤL�_�

eKs3	�ń	Ǌɮȱ2ɀÙH¶ʇ:%-:+>	�ǽĤ,�(%ċʒ2ÇĩHǹƝʞ2�'0ǸD�

-�,� 	Ǌɮȱ��ǽĥś2ɏǊHȡʶ�D�-�,�/�Ǜš�ʛƝʞȤ�Čí03	Ǌɮȱ0ī

:+>%B��-�,�DțȁǳØǦHĖ�	Ʒ2ɀÙH¶ʇ:0��/D
Ǌɮȱ��ǽĥś2ɏǊH

ɀÙ2ǵŎ0ȡʶ�D�-�,�/�Čí03	ɇíL�_�eKs3	Shen, et al.ʼ2019ʽ�èCŪ(

%�ǽĤL�_�eKs-ïƳ0	Ǌɮȱ0ī:+>%B��-�,�DțȁǳØǦHĖ�,�F�
£

�2ɧɣAC	¤ɞ 3 HŽû�D
 

 

¤ɞ 3�� Ǌɮȱ��ǽĥś2ɏǊHɀÙ2ǵŎ0ȡʶ�D�-�,�/�Čí2ƈ�	�ǽĥś2ɏǊ

HɀÙ2ǵŎ0ȡʶ�D�-�,�DČíAC	ɇíL�_�eKs�Ǌɮȱ0ī:+>%B

��-�,�DØǦ3­�
�

�

�

g 4f� A� 1�X|n�.;p1#4Gp1�
�

4ˀ1� A�Ut 
�  

Ȑ 3 Ȏ0��+Žû:%¤ɞȭ2�'¤ɞ 1	�A5¤ɞ 2 2ȡʶǳěŉśHòö�D%=0	ĥʶ �
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Hɀ(%
Ơĥʶ2Ƀʶȱ3	ƣ�ʐÇ2Ĕġ0ŧĴ�DĔġǥ 90 �ʼ�' 47 ��Ǫś	ľʺ2�ĕ¹3 21

ƺʽ,�(%
ĥʶīɨ-:%ɪ3	4 )2ʫǴʼ1. łõO�h�Y�0ǇşHũ��.��	2. łõ2Çĩ0

ǇşHũ��.��	3. łõO�h�Y�0ʸÕHŠ�D�.��	4. łõÇĩ0ʸÕHŠ�D�.�� 0̔ī:+	

Ƀʶȱ0Ƴ(/łõ2ɗµHĭ1DƧȋ2J�V�gɡƩ,�(%
ĥʶīɨ-:+łõɗµ0ʟ�DJ

�V�gɡƩHʍĤ:%23	ÁɀǻȊ2 1 ),�D Shen, Fishbach, and Hseeʼ2015ʽ>	Ƴ(/łõ

HȫCɿ:ɗµ�!DĥʶHɀ(%%=,�D
Ơĥʶ0��+3	Ƀʶȱ0 ��DL�_�eKs-

:+	ĥʶŎ0 1000 xL�g,ĸɬ2�ȼĞ 1 )-�ž,�DƧȋ2xL�gHǦ�%
/�	łõɗ

µ0ʟ�DJ�V�gɡƩ3	Ʉʙ 1ˀ1	Ʉʙ 1ˀ2	Ʉʙ 1ˀ3	Ʉʙ 1ˀ4	�A5Ʉʙ 1ˀ5 0Ǿ�ʄ

C,�D
 

� ĥʶ3	Ʒ2Ũʬ,ɀGE%
: 	ɃʶȱH)ǽĤL�_�eKs�U��t
̓ 1)2łõHɗµ�Dƽ

0500xL�g�ǽĤ, ��EDU��t	N ˂30 	̔)�ǽĤL�_�eKs�U��t
̓ 1)2łõHɗµ�D

ƽ050ʻ2ǽǟ,200xL�g	>:�3	ƼC50ʻ2ǽǟ,500xL�g� ��EDU��t	N ˂30 	̔�A5�ɇ

íL�_�eKs�U��t
̓ 1)2łõHɗµ�Dƽ0ǽĤ,200xL�g� ��E	�B0	50ʻ2ǽǟ,300

xL�g�ʁ×, ��EDU��t	N ˂30ʽ23U��t0Ǖ°ǔ0ŶCË�%
 

Ʒ0	3ȉʳ2Ŋš2L�_�eKs�Ƀʶȱ2ÍĀɀÙ̓ İ/�->1ĀJ�V�gɡƩ0ä×�D�.��ʽ

0.2A�/ŋʩH��D2�Hɡ8D%=0	#E$E2U��t2Ƀʶȱ0ī:+	 ��EDL�

_�eKs2Ŋš�ŽǾ�E%ʤ0ŭ�%J�V�gɡƩ72ä×şƸH	˄1: ä×:%�/��	�7: ä

×:%�
27Ǔ�Q�gıń,ɗµ:+>B(%
 

� #2Ŏ	3 ȉʳ2Ŋš2L�_�eKs�Ƀʶȱ2çŒɀÙ̓ .2ȇńJ�V�gɡƩHȫCɿ�� 0̔.2

A�/ŋʩH��D2�Hɡ8D%=0	#E$E2U��t2Ƀʶȱ0ī:+	§ş2aLz�U,ł

õ2ɗµHȟ�:+>ƲG/�-���-H«�%�,	ĥʤ0J�V�gɡƩ0ä×:+>B�A�0

´ʯ:	#E$E2U��t2Ƀʶȱ2łõ2íɑɗµƅHǐĤ:%
 

 

4ˀ2� (x 1
���-S�lT�

�

� ¤ɞ 1 2ȡʶǳěŉśHòö�D%=0	ĒʓƾɸËƤHɀ(%
�Ó0	Shapiro-Wilk ƯĤHɀ(%

ȢƦ	Tukey ǆ2ʄĺ2ĒʓƾɸËƤHɀ��,2ÓŽơ¦,�D	ƴƠ2ƹɊśHǰ�ɖű�ŐBE%

ʼ˄ǽĤL�_�eKs�U��t˅0��DƹɊśƯĤȣɑʕ: W ˂0.885,p ˂0.115	)�ǽĤL�_�eKs�U��

t
0��DƹɊśƯĤȣɑʕ: W ˂0.944, p ˂0.061	)ɇíL�_�eKs�U��t
0��DƹɊśƯĤȣɑʕ: 

W ˂0.951, p ˂0.183 
:%	Levene ƯĤ2ȢƦ	Tukey ǆ2ʄĺ2ĒʓƾɸËƤHɀ��,2ÓŽơ¦,

�D	ƴƠ2ȒËƄśHǰ�ɖű�ŐBE%ʼχ2 ˂1.647, p ˂0.439 
:%�(+	Steel-Dwass ǆ2l�n

�|g�cT/ĒʓƾɸËƤHɀ��-0:%
/�	ËƤ03	SAS for Windows, Ver. 9.4 2 TTEST

t�[\~H±Ǧ:%
 

 

 

�
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<r 1�6� 5�"�"������$��3/IV�&=, 

 

 
 
 
 
 
 
 
 
 

 

 

 

<r 1�7� 5�"�"������$���3/IV�C 

)ǽĤL�_�eKs�U��t
-)�ǽĤL�_�eKs�U��t
2ʞ 3.675 ** 
)ǽĤL�_�eKs�U��t
-)ɇíL�_�eKs�U��t
2ʞ 3.446 ** 
)�ǽĤL�_�eKs�U��t
-)ɇíL�_�eKs�U��t
2ʞ 6.322*** 

%&:	***3 1ʻǁǒ,ƚş
**3  ʻǁǒ,ƚş
 

 

� ä×şƸ2�ĕ¹3	Ăɂ 1ˀ6 0Ǿ�E+�D-�C	˄ǽĤL�_�eKs�U��t
0)�+3

5.000	˄�ǽĤL�_�eKs�U��t
0)�+3 3.000	˄ɇíL�_�eKs�U��t
0)�+

3 5.500 ,�(%
Ăɂ 1ˀ7 0Ǿ�E+�D-�C	ä×şƸ0��DìU��tʞ2ķ3	˄ǽĤL�

_�eKs�U��t
-)�ǽĤL�_�eKs�U��t˅	�A5	˄ǽĤL�_�eKs�U��t


-)ɇíL�_�eKs�U��t
0)�+	#E$E	DSCF ¹3 3.675 - 3.446 -��¹HǾ:	�

 E> 5ʻǁǒ,ƚş,�(%
/�	˄�ǽĤL�_�eKs�U��t
-)ɇíL�_�eKs�U��

t
0)�+	DSCF ¹3 6.322 -��¹HǾ:	1ʻǁǒ,ƚş,�(%
£�2ËƤȢƦ�B	¤ɞ 1

)¨ư�Ǌɮȱ2ÍĀɀÙ2¶ʇHǴǳ-:+_��]t�}�[��HĥƊ�DČí03	ɇíL�_�

eKs	ǽĤL�_�eKs	�ǽĤL�_�eKs2ʬ0ƚØ,�D
3	ƃų�E%-ɐ��D,�F

�
 

 

4ˀ3� (x 2
���-S�lT 

 

� ¤ɞ 2 2ȡʶǳěŉśHòö�D%=0	É5ĒʓƾɸËƤHɀ(%
�Ó0	Shapiro-Wilk ƯĤH

ɀ(%ȢƦ	Tukey ǆ2ʄĺ2ĒʓƾɸËƤHɀ��,2ÓŽơ¦,�D	ƴƠ2ƹɊśHǰ�ɖű�Ő

BE%�)ǽĤL�_�eKs�U��t
0��DƹɊśƯĤȣɑʕ: W ˂0.882,p ˂0.003	˄ �ǽĤL�_�eKs�

U��t˅0��DƹɊśƯĤȣɑʕ� W ˂0.917, p ˂0.023	˄ɇíL�_�eKs�U��t˅0��DƹɊśƯĤ

5.40 

ǽĤL�_�eKs �ǽĤL�_�eKs ɇíL�_�eKs 

8 

7 

6 

5 

4 

3 

2 

1 

0 

3.75 

4.57 

7.00 7.00 7.00 

6.00 6.00 

5.00 5.00 
5.50 
5.00 

3.57 
3.00 

2.00 

1.00 

4.00 

2.75 
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ȣɑʕ� W ˂0.901, p ˂0.009 
:%	Levene ƯĤ2ȢƦ	Tukey ǆ2ʄĺ2ĒʓƾɸËƤHɀ��,2Ó

Žơ¦,�D	ƴƠ2ȒËƄśHǰ�ɖű�ŐBE%ʼF ˂111.28,p  ˁ0.001 
̔:%�(+	¤ɞ 1 -ï�

�	Steel-Dawss ǆ2l�n�|g�cT/ĒʓƾɸËƤHɀ��-0:%
 

 

<r 1�8� 5�"�"������$��D8�6vw*K�&=,�

 

�

�

�

�

�

�

�

 

 

<r 1�9� 5�"�"������$���6v;hK�C 

)ǽĤL�_�eKs�U��t
-)�ǽĤL�_�eKs�U��t
2ʞ 9.470*** 

)ǽĤL�_�eKs�U��t
-)ɇíL�_�eKs�U��t
2ʞ 9.373*** 
)�ǽĤL�_�eKs�U��t
-)ɇíL�_�eKs�U��t
2ʞ 5.905*** 

%&:	***3 1ʻǁǒ,ƚş
�

 

� łõ2íɑɗµƅ2�ĕ¹3	Ăɂ1ˀ80Ǿ�E+�D-�C	˄ ǽĤL�_�eKs�U��t˅0)�

+33.000	˄�ǽĤL�_�eKs�U��t˅0)�+38.000	˄ɇíL�_�eKs�U��t˅0)�

+312.000,�(%
Ăɂ1ˀ90Ǿ�E+�D-�C	ä×şƸ0��DìU��tʞ2ķ3	˄ ǽĤL�

_�Ks�U��t
-)�ǽĤL�_�eKs�U��t˅	�A5˄�ǽĤL�_�eKs�U��t
-

)ɇíL�_�eKs�U��t
0)�+	#E$E	DSCF ¹39.470-5.905-��¹HǾ:	� E

>1ʻǁǒ,ƚş,�(%
/�	˄ǽĤL�_�eKs�U��t
-)ɇíL�_�eKs�U��t


0)�+	DSCF ¹39.373-��¹HǾ:	1ʻǁǒ,ƚş,�(%
£�2ËƤȢƦ�B	¤ɞ2)¨ư

�Ǌɮȱ2çŒɀÙ2¶ʇHǴǳ-:+_��]t�}�[��HĥƊ�DČí03	ɇíL�_�eK

s	�ǽĤL�_�eKs	ǽĤL�_�eKs2ʬ0ƚØ,�D
3ƃų�E%-ɐ��D,�F�
 

 

 

g 5f� A� 2�s6�"�"���
� �%cAH�p1+~0T�_\R)�
 
5ˀ1� A�Ut 
 

Ȑ 3 Ȏ0��+Žû:%¤ɞȭ2�'¤ɞ 3 2ȡʶǳěŉśHòö�D%=0	ĥʶ 2 Hɀ(%
Ơĥ

8 

7 

6 

5 

4 

3 

2 

1 

0 
ǽĤL�_�eKs ɇíL�_�eKs 

5.00 

12.50

 

4.00 
3.00 

2.00 
3.43 

9.00 
8.00 
7.00 

6.00 

7.80 

12.67 

15.00 

10.00

 

�ǽĤL�_�eKs 

14.25

 11.50
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ʶ2Ƀʶȱ3	ƣ�ʐÇ2Ĕġ0ŧĴ�DĔġǥ 60 �ʼ�' 33 ��Ǫś	ľʺ2�ĕ¹3 21 ƺʽ,�C	ĥ

ʶɪ3	ɑȖe]gʼÐʡƑʞ 10 Ë£Ç,	Țà/ɑȖýʰ0ĀȔ�D>2ʽ,�(%
ĥʶɪ-:+ɑȖe]

gHʍĤ:%ǣǨ3	Ơɣ�ǒ D Shen, et al.ʼ2019ʽ>	�ǽĤL�_�eKs0��D�ǽĥś2ɀ

Ù¶ʇØƦ2Ǳǥơ¦0ʟ:+	Ƀʶȱ0L�_�eKsH ��D�-,	ɑȖýʰHȫCɿ:ĀȔ�

!DĥʶHɀ/(+�%%=,�D
Ơĥʶ0��+3	Ƀʶȱ0 ��DL�_�eKs-:+	ĥʶ

Ŏ0 1000 xL�g,ĸɬ2�ȼĞ 1 )-�ž,�DƧȋ2xL�gHǦ�%
/�	ɑȖe]g3	Ʉ

ʙ 1ˀ6	�A5Ʉʙ 1ˀ7 0Ǿ�ʄC,�D
 

� ĥʶ3	Ʒ2Ũʬ,ɀ(%
: 	ɃʶȱH	�ǽĥś2ɏǊ�ɀÙ2ǵŎ0ɀGED)�ǽĥśǵŎ

ɏǊU��t
̓ ɑȖýʰH1ýƹɏ�Dƽ0ǽĤ,200xL�g� ��E	�B0	50ʻ2ǽǟ,300xL�g�#

2Č,ʁ×, ��EDU��t	N ˂30 	�ǽĥś2ɏǊ�ɀÙ2ǵŎ0ɀGE/�)�ǽĥśǵŎɏǊ/

:U��t
̓ ɑȖýʰH1ýƹɏ�Dƽ0ǽĤ,200xL�g� ��E	�B0	50ʻ2ǽǟ,300xL�g�ʁ×

, ��ED�	ȶË0��BxL�g� ��E%�3ÐʡƑʞʼ10Ëʞʽ�ȟ��DŎ:,õǸ�E/�U��t 

N ˂30ʽ22U��t0Ǖ°ǔ0ŶCË�%
 

#2Ŏ	ɇíL�_�eKs2�ǽĥś2ǵŎɏǊ2ƚǕ�Ƀʶȱ2çŒɀÙ̓ .2ȇńɑȖe]gHȫC

ɿ��ʽ0.2A�/ŋʩH��D2�Hɡ8D%=0	#E$E2U��t2Ƀʶȱ0	§ş2aLz�

U,ɑȖe]g2ĀȔHȟ�:+>ƲG/�-��ɳƎH«�%�,	ĥʤ0ɑȖe]g0ä×:+>B

�A�0´ʯ:%
#:+	#E$E2U��t2Ƀʶȱ2ɑȖýʰ2íɑƹɏƅHǐĤ:%
 

 

5ˀ2  (x 3
���-S�lT 

 

� ¤ɞ 3 2ȡʶǳěŉśHòö�D%=0	t ƯĤHɀ(%
/�	ƯĤ03	SAS for Windows, Ver. 9.4

2 TTEST t�[\~H±Ǧ:%
 

 

<r 1�10 � s6�"�"����%cAH�aFuX�PZ
��vi:��6vWuK�C 

 

 

 

 

 

 

 

 

�

�

�

Ăɂ 1ˀ10 0Ǿ�E+�D-�C	�ǽĥś2ɏǊ�ɀÙ2ǵŎ0ɀGED)�ǽĥśǵŎɏǊU��

20.00

 

23.00

 18.00

 
16.75 

13.00

 

17.93

 12.83

 
10.75

 

13.50

 

15.25 

19.00

 

�ǽĥśǵŎɏǊU��t 

4.00

 
�ǽĥśǵŎɏǊ/:U��t 

25 

20 

15 

10 

5 

0 
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t
2Ľą¹�	17.933ʼƴǒºķ3 2.828ʽ,�(%�ƈ,	�ǽĥś�ɀÙ2ǵŎ0ɀGE/�)�ǽĥ

śǵŎɏǊ/:U��t�2Ľą¹3	12.833ʼƴǒºķ3	3.824ʽ,�C	�ȱ2ʞ2ķ3 1ʻǁǒ,ƚş

,�(%ʼt ˂5.87, p ˁ0.001 
£�2ËƤȢƦ�B	¤ɞ 3)Ǌɮȱ��ǽĥś2ɏǊHɀÙ2ǵŎ0ȡʶ

�D�-�,�/�Čí2ƈ�	�ǽĥś2ɏǊHɀÙ2ǵŎ0ȡʶ�D�-�,�DČíAC	ɇíL

�_�eKs�Ǌɮȱ0ī:+>%B��-�,�DØǦ3­�
3ƃų�E%-ɐ��D,�F�
 

�

�

g 6f� ���
�
�

6ˀ1� Qz�?q`{[�
�

ɾľ	�ʏ2¨ư�_��]t�}�[��0ĮÂ:+�DɇíL�_�eKs2ƚØśHòö�8�

ĥɖËƤHɀ(%Ơɣ3	�Ŏ2L�_�eKs0ʟ�DǻȊ	�A5ĥÚ0ī:+	�Ĥ2ɫǝHŦ:

%,�F�
: 	Ơɣ�BŐBEDǸɉ03	Ʒ2A�/ 3 Ǔ2ġɁǳôş��D
�

�Ȑ 1 3	�ǽĥś0ʟ�DǻȊ-:+Í=+	ɇíL�_�eKs2ĠĄHŴƁ:	#2ƚØśHòö

:%Ǔ,�D
Ơɣ3	ɇíL�_�eKsHȰţ:+�/�-�� Shen, et al.̓ 2019 	̔�A5#2Áɀ

ǻȊȭ�Ƽ:%ǻȊɠʰHɏǊ�D�-Hʄ�+	¨ư�Ǌɮȱ2ÍĀɀÙH¶ʇ�D%=0_��]t

�}�[��HĥƊ�DČí-	çŒɀÙ2¶ʇHǴǳ-:+_��]t�}�[��HĥƊ�DČí2

æƈ0��+	ɇíL�_�eKs�Ƙ>ƚØ,�D	-���-HɉÊ:%
 

Ȑ 2 0	ɇíL�_�eKs2ƚØśHòö�D0ʤ:+	3 ȉʳ2Ŋš2L�_�eKs2ØǦH	

ʡǬØǦʃǎć2ØǦʟƅHǦ�+ĤŅÝ:%Ǔ,�D
�2ĤŅÝ0¬(+	3 ȉʳ2Ŋš2L�_�

eKs2ƾɸȢƦHëɋÝ�D�-0ŦÖ:%�-3	ġɁǳ0�Ĥ2ɫǝHŦ:%-ɐ��D,�F�
 

Ȑ 3 0	Shen, et al.ʼ2019ʽ��Ň�D�ǽĥś2ɀÙ¶ʇØƦ2Ǳǥơ¦H	ɇíL�_�eKs0

��+>Ưɒ:%Ǔ,�D
�E0A(+	ɇíL�_�eKs3	Ȑ 1 0	Ǌɮȱ��ǽĥś2ɏǊH

ɀÙ2ǵŎ0ȡʶ�D�-�,�/�Čí	Ȑ 2 0	Ǌɮȱ�#>#>�ǽĥś2ɏǊHȡʶ�D�-�

/�Čí	):C	ÍĀɀÙ2Ó03	#2ƚØśHƘĔʡ0Ǳſ�D�-�,�/��-HɉÊ:%
�

 

6ˀ2� Qz�A2`{[�
 

� Ơɣ2ĥÚǳôş-:+	¨ư3_��]t�}�[��HĥƊ�Dʤ	Ǵǳ-�Ȗ0Ř�+ǽĤL�

_�eKs-�ǽĤL�_�eKsH±�Ë�DAC	Ƈ%0ɇíL�_�eKsHĮÂ�D�-HƯɒ

�8�,�D	-��Ǔ�ŵ�BED
 

Shen, et al.ʼ2019ʽ0AE4	¨ư�Ǌɮȱ2ÍĀɀÙ2¶ʇHǴǳ-:+_��]t�}�[��H

ĥƊ�DČí03	ǽĤL�_�eKs2ƈ��ǽĤL�_�eKsACƚØ,�C	Ǌɮȱ2çŒɀÙ

2¶ʇHǴǳ-:+_��]t�}�[��HĥƊ�DČí03	�ǽĤL�_�eKs2ƈ�ǽĤL�

_�eKsACƚØ,�D
#E@�	¨ư3Ǵǳ0Ř�+ǽĤL�_�eKs-�ǽĤL�_�eKs
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