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x1�lu�

�

�­ħ3ɦéIŉ��Ƅ7�­ħƊǶ6ƛÊ@�­ħȋǧ6ÆƝ4B,/��­ħ3Mx�[

6ȑƙIț</�E��Ūĉǈǘ4BE1�Çǳ7��­ħ3ɦé4ē!/ĿȲ FE�­ħ 

1ǅǁ#E)>�İǳBDųÍĻ���1���!�!��­ħ3ɦé6ɥĎ7��­ħ3Mx

�[1µ4�¡C�6ƍ6Mx�[IȚ¦!/ȱȭ#E7$0�D�Ūĉǈǘ7'6ƣIǂɁ!

/�E�ŷȢ7�'6ƣ4Ɏ#Eª�ĝ4Ǆƽ!/�yf~ŐĪIț<E� 
�

 

d 1 c� 1�2��

 

� �­ħ3ɦéIŉ��Ƅ?�ȹĤ�ƙȮǳ6­ħŀȤ6ɩ;D4çķ!/�ǹǎ6ȉé6­ħĻIȘƓ

#E�14B,/�ƙȮǳ6ȱȭI¨ȿ!B�1ț</�E�\icR@b{V��g6B�3�­ħ3

ɦé4ē!/�Ȼ4­ħƺ3Mx�[I��#E�14B,/�ƙȮǳ��­ħ3ɦé4ē!/Ł"Eǭ

ĽŁ@ŎŋŁIȵƝ!B�1ț</�E60�E�ɦé6	ǯæ! �1­ħĻ6�ɚI¸5®�)aM

r6ɦé6ɘȋ�úÊ#E�0ɬPalmer, 2008ɭ�'�!)aMr6ɦé6üD��7ąȡ4Řǒ!/�E�

£�8�ĀňȀĈx�P�6ƀĨ�ǎ�ce7�b{V��g4�ɇǿIåų %)ìé�\M�dfM

]� �ɇǿZ{V|�IƸü!�ÒĤɍ0 20±º6ü�IȖɋ!)ɬƀĨ�ǎ�ceHPɭ�;)�ɧťx�

P�6X�g}�ɦéM�a�iZ{i~6Ƹü!)_�P�}�ɧť�srZkcR\� _��7�Ƹ

ü�CǤ 1�ŲÒ0 300�T�\Iǚǉ!)ɬX�g}�ɦéM�a�iZ{i~ƀĨ�ǎHPɭ� 

� '�!)­ħƺ3Mx�[��� F)�­ħ3ɦé6úÊIÛ��ĊȄǈǘ4��/?�ȹĤ�'�

!)ɦé6ȘƓŨƖ4Ɏ#Eǈǘ�ƹø!/�Eɬe.g., Wansink and Chandon, 2006; Raghuanathan, Naylor, 

and Hoyer, 2006ɭ�'�!)ǈǘ6�0ƨ4Ɨƽ#:�ǈǘ7��­ħ3ɦé4Ɏ#E­ħȘƓ6ŨƖ6ĝ

Ƶ1�'F�ƙȮɊ4��Eĭɛ4ƦƣIàH%)ǈǘIȃ,/�E Belei, Geyskens, Goukens, Rama-

nathan, and Lemminkɬ2012ɭ0�G�� 

� Belei, et al.ɬ2012ɭ7��ƽƉV�p}Rg��Ramanathan and Williams, 2007ɭ6xPj]w4Ǆƽ!�á

"­ħȘƓ0�,/?�īȡ FEȉéĜĻ�Ƶ3F8�ƙȮ4��Eĭɛ?Ƶ3E1�Ī!)�¶ ƺ

47��ƊǶƺ­ħȘƓ�1�ĸƅƺ­ħȘƓ�1�� 2ǔɤ6ȘƓŨƖ6�+�Çǳ7ēȧɦé6ƙȮɊ

IƝĘ %�İǳ7ƙȮɊIúÊ %E1�Ī!)60�E�ĮC4BE1��­ħ3ɦé��ɦé6Ɗ

ǶĻ4ƦƣIàH%)�ƊǶƺ­ħȘƓ�Iȃ�øà47�ȘƓǹ �ƙȮǳ6�­ħƽƉ�6ƘĻÑƒơ

�Ņņu�TeL�SȢǘ� 
Ǟ 15ĞɬSpring, 2019ɭ 
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Iɩ>E�Ũ��­ħ*�	ǯæ!'��3ɦéǹ �?-ɪÈ�ƙȮǳ6�ĸƅƽƉ�6ƘĻÑƒơIɩ

>E)>�ǀØ#E 2 -6ƽƉ6ɍ0V�p}Rg�Ʈ"/!;��V�p}Rgȑƙ6)>4�ƙȮǳ

7ɦé6ƙȮɊIƝ"/!;�1���'F4ē!/�ɦé6ĸƅĻ4ƦƣIàH%)�ĸƅƺ­ħȘƓ�

Iȃ�øà47�ƙȮǳ6�­ħƽƉ�6ƘĻÑƒơIɩ>EǓĦ���)>�ȑƔ#:�V�p}Rg

�Ʈ"$�'FA�ƙȮǳ7�ɦéǹ 6ɪÈ4�,/ƙȮɊIúÊ %E1��� 

� Belei, et al.ɬ2012ɭ6ǆȌ7ĀýǺæƚ��!�!�ĮC7�ƙȮǳ�ɈȎ#EȉéĜĻ�ƙȮǳɍ0Ƶ

3D�E1���1Iǲń!/�3��-;D�ĮC7�ƙȮǳ7�ƊǶƺ­ħȘƓ�Iȃ,)�­ħ3ɦ

é6�­ħĻ��B9�ĸƅĻ�1�� 2 -6ȉéĜĻI�ġ4áǓĦ0ɈȎ#E1��ÇŚIǮ�/�

E��Ƭč4��/7�ɈȎ#EȉéĜĻ6ƙȮǳɍĝƵ�ĉó#E�Ūĉǈǘ7'6ƣIǂɁ!/�E

60�E� 

� '�0ŷȢ7�ɈȎ#E�­ħĻ��B9�ĸƅĻ�1�� 2 -6ȉéĜĻ6ƙȮǳɍĝƵIǲń#:

��ƽƉ4��EƦƣƩł6ƙȮǳɍĝƵ�ȃÎÄĳ6ĝƵ4ĠǄ#E1�Ī#EÄĳƦƣƭȢɬHiggins, 

1997ɭIśƯ!�Ūĉǈǘ��Ī!)�­ħ3ɦé�ȃ� 2ǔɤ6­ħȘƓ�#3H+�ƊǶƺ­ħȘƓ�

�B9�ĸƅƺ­ħȘƓ�6ÍŽ6»ƃȕIț<E� 

 

 

d 2 c� K7`b"� $�

 
2�1ɯ%)?�~3�Uvi.�y��K7`b 

 
2�1�1ɯ~3��
�)?qS�-N�y��`b�

� ǣĚƷ@ǵƟ326ƮƘǱŃƷ�ǎ�íɢ13D�ƙȮǳ6­ħŀȤ�ɩ;,)6IÛ�/�­ħƺM

x�[��� F)�­ħ3ɦé�ÿ�ƹø#E�0�ȹĤ�'�!)ɦé6ȘƓŨƖ4Ɏ#Eǈǘ�ƹ

ø!/�E� 

� Wansink and Chandonɬ2006ɭ7��ǷȰȅǌ326­ħȘƓ�ƙȮǳ6ɦé6ƙȮɊ4��Eĭɛ4

-�/Ŗǘ!)�ĮC7�ƨ4�ĸƅƺ�ɦé4��E­ħȘƓ��ƙȮǳĴƭ4��Eĭɛ4-�/ȓ×

!/�E�ĮC7�ƙȮǳ�­ħȘƓ4ŗ!)ɔ�ȘƓ¹ĒIɁĦ4�ǻÑ#E¯ã4�E�1IœŞ!�

'6ǪŽ�ɦé4å;FEP�}�4-�/Ȟ,)Řƞ�ȃHF)D�ɃÀ3ƙȮɊ�ÿ�Ȍǖ?CF)

D#E1�Ī!)�;)��ǷȰ3fY�g1ɩǷȰ3fY�g1�� 2 ǔɤ6fY�g�xjz�4ř

ȷ F)øà47�ƙȮǳ7�İǳ4Ƒ!/ÇǳIɄą#E1��Ūĉǈǘ6�ĪɬOkada, 2005ɭIȳ;

�/�Wansink and Chandonɬ2006ɭ7��ĸƅƺ�ɦé4��E­ħȘƓ7�ƙȮǳ�'�!)ɦéIƙ

Ȯ#Eɔ4Ł"EǭĽŁIƝ"E)>4�ƙȮɊIúÊ %E1���ȟIȗČ!)�čɨ4ɔ!/�Į

C7�Ȇɨǳ4	Regular�?!�7	Low Fat�1ȅǌ F)ȀĈI���Ȇɨǳ6čɔ6ƙȮɊ1�Ȇ

ɨǳ�ƙȮ!)1Ł"/�EɊI¿Ż!)�'6ǪŽ�	Low Fat�1��ȅǌ7�	Regular�1��ȅǌ

4Ƒ!/�ɦé6ƙȮɊIúÊ %E�#3H+��ǷȰȅǌ326­ħȘƓ�ƙȮǳ6ɦé6ƙȮɊI

úÊ %E�1ǪȢ.�)� 
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2�1�2ɯ%)?�~3�<��Uvh�_n�y��`b 
� Raghunathan, et al.ɬ2006ɭ7�Wansink and Chandonɬ2006ɭ1á"Ĥ4��­ħ3ɦéǹ 4ē!

/ƙȮǳ�ŷźƺ4Œ-ǆȏ4-�/ǈǘIȃ,)�¶ ƺ47�ƙȮǳ��­ħ3ɦé4ē!/26B

�3ȝȤIō�/�E�4-�/�ƨ4�	�­ħɳǯæ!��1��ŷǶƺŁȏIų!/�E�2��4

-�/�čɨIț<)�ĮC7�čɨI 2ïȃ,/�D����­ħ3ɦé6¼ǃ����­ħɦé6¼ǃ��

	�	ǯæ!��326ɦ�6ĸƅ4ǥ.�ȓȂ���B9
�	�æ��326ɦ�6ĸƅ4ǥ.�3�ȓ

Ȃ�1�� 4ǔɤ6ÅƢ�C 1-IɄŌ!/n`V�6Ƴɚ�4Ŋĭ!�'FIȌ)ƙȮǳ4�1ïƽ7�

ÅƢI�1	I^cg4!)PeW}�1�1
I^cg4!)PeW}�4¿ɤ %E�Ũ�2ïƽ7�

�1	I^cg4!)PeW}�1�1
I^cg4!)PeW}�4¿ɤ %/�'6½ƭ6ØķȽĦ

IƑȶ!)�čɨ6ǪŽ�Ȇɨǳ7����­ħ3ɦé6¼ǃ�1
�	�æ��32ɦ�6ĸƅ4ǥ.�

3�ȓȂ�Iá"S~�r43EB�¿ɤ %)øà4Ƒ!/����­ħ3ɦé6¼ǃ�1	�	ǯæ!

��32ɦ�6ĸƅ4ǥ.�ȓȂ�Iá"S~�r43EB�4¿ɤ!)øà6Ũ��½ƭ6ØķȽĦ�

Ƚ�,)��6�1�C�Raghunathan, et al.ɬ2006ɭ7��Ç4�Ī!)ȼD�ƙȮǳ7��­ħĻ�1

�ǯæ! �16ɍ4ī�ȾĿIō�/�E1���1�ǌê F)1ǪȢ.�)� 

 

2�1�3ɯ%)?�~3��
� 2 a}�)?qS�-N�y��`b 

� ²Ⱥ!)Wansink and Chandonɬ2006ɭ6čɨ7�­ħȘƓIȃ�ɦéIƙȮ#E1�ƙȮǳ�Ł"E

ǭĽŁ�ƝĘ!)D�ƙȮIƍĬÑ!@#�)>4ƙȮɊ�úÊ!)D#EÝǶĻIǌê!/�Eƣ4�

�/ɩ�Ț¦0�E0�G��!�!�ĮC7�­ħȘƓ6ǔɤ6ĝƵ1�'F�ƙȮɊ4��Eĭɛ4

ƦƣIàH%/7�3�,)��6ƣ4Ǆƽ!)6��Belei, et al.ɬ2012ɭ0�,)� 

� Belei, et al.ɬ2012ɭ7�ƙȮǳ7	�­ħɳǯæ!��1��ŷǶƺ3ŁȏIŒ-1�� Raghunathan, 

et al.ɬ2006ɭ6ǆȌIĩƯ!�ĸƅƺĜĻ1ƊǶƺĜĻ47Ȩ6ȾɎ�ĉó#E)>�­ħȘƓ�ȃHF

)�­ħ3ɦé6	ǯæ! �@ɪÈ7ȼġ6�­ħ3ɦéBD?��ǆȏ F�­ħȘƓ�ȃHF)�

­ħ3ɦé6ƙȮɊ6ƝĘ�ƸƮ#E1�Ī!)�Belei, et al.ɬ2012ɭ7��6ǹȴ6�Ī7�²Ⱥ6Wan-

sink and Chandonɬ2006ɭ6�Ī�CĲCFEǌê1ǅǁ#E1œŞ!��6ēƧƺ3 2-6ǌê6ĝƵ

7�īȡ FE­ħĻ6ĻȰ6ĝƵ4Ȳð#E1�Ī!)� 

� �­ħ3ɦé4��E­ħȘƓ47�2ǔɤ6ŨƖ�ĉó#E��Ũ6�ƊǶƺ­ħȘƓ�7�­ħ41

,/ųƼ0�E1ȝȤ F)ƨĻɬoav�@P~ZNw32ɭIƛÊ#EŨƖ0�E��Ũ6�ĸƅƺ­ħ

ȘƓ�7�ćƅĻ6Ơ13E�áŮ4­ħ4ē!/ųĐ0�E1ȝȤ F)ƨĻɬǣ¿@ǷȰ32ɭIƝ"

EŨƖ0�E�Belei, et al.ɬ2012ɭ7�Çǳ6B�4��­ħ3ɦé��ɦé6ƊǶĻ4ƦƣIàH%)­

ħȘƓIȃ�øà47�ƙȮǳĴƭ6�0��­ħƽƉ�6ƘĻÑƒơ�ɩ;E�Ũ�İǳ6B�4�ɦé

6ĸƅĻ4ƦƣIàH%)­ħȘƓIȃ�øà47�ƙȮǳĴƭ6�0��ĸƅƽƉ�6ƘĻÑƒơ�ɩ;

D��­ħƽƉ�6ƘĻÑƒơ7ɩ;C3�1�Ī!)� C4�ĮC7�­ħȘƓIÛ�)ɔ�īȡ F

EȉéĜĻ6ǔɤ4B,/�Ƶ3Eƒơ0ƙȮǳ6�­ħƽƉ�6ƘĻÑƒơ�ɩ;EÝǶĻ��E��

īȡ FEĻȰ4��HC$�	ǯæ!'�3�ɦéIƽ4!)øà47�ƙȮǳ6�ĸƅƽƉ�6ƘĻÑ

ƒơ7ɩ;E1�Ī!)�3&3C�Ūĉǈǘ4BE1�ÿ�6ƙȮǳ7�b{V��g6B�3	ǯæ!
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'�3�ɦéI� 4Ľ��1ǆȏ#E4?��HC$�'�!)ɦé7ɦƌIúȿ!�ƙȮǳ6�ĸƅƽ

Ɖ�6ƘĻÑƒơIɩ>E)>0�Eɬcf. Fedoroff, Polivy, and Herman, 2003; Raghuanathan, et al., 2006; Cher-

nev, 2011ɭ��6B�4�2ǔɤ6ȘƓŨƖ��ƙȮǳ4'F(FƵ3EƽƉIĶã %EƩƕ4ɎȾ!/�

Belei, et al.ɬ2012ɭ7��ƽƉV�p}Rg�6xPj]w4Ǆƽ!)��ƽƉV�p}Rg�17�ŀĺƔ

Čǳ�?-Ȋţ6ƽƉ�ǀ�¥ĉƺ3Ɏ§4�D��EƽƉ��6ƽƉ6ɂŇIɐĐ#EƩƕIœ#ɬcf. 

Etkin, Evangelidis, and Aaker, 2015; Fishbach and Ferguson, 2007ɭ�ƙȮǳ7�V�p}RgIƮ" %Eē

ȧ�CǹCIĩ�ɖ#�14B,/�V�p}Rg6ȑƙIñEɬcf. Ramanathan and Williams, 2007ɭ�Belei, 

et al.ɬ2012ɭ7��6xPj]w4Ǆƽ!��­ħ3ɦé��ƊǶƺ­ħȘƓ�Iȃ�øà47�ɩƒơ

4ƘĻÑ F)�­ħƽƉ�1�ĸƅƽƉ�6ɍ0ɩƒơ6ƽƉV�p}Rg�Ʈ"�'6ǪŽ�ƙȮɊ�

ƝĘ#E1�Ī!)�;)��­ħ3ɦé��ĸƅƺ­ħȘƓ�Iȃ�øà47��ƒơ6ƽƉV�p}R

g!�Ʈ"$��ȑƔ FE;0?3�)>�ÓǦ4'6ɦé6ɪÈ6ɩ 4Ȳð!/�ƙȮɊ7úÊ#E

1�Ī!)�čɨ4ɔ!/�ĮC7�ƊǶƺ­ħȘƓ6čɨŸ1!/�ŋɇÑ¢Ư�­ħ7PPOȦ�C�

1��ȘƓIȃ�b{V��gIƯ�ES~�r�ĸƅƺ­ħȘƓ6čɨŸ1!/�ǷȰȅǌIũ!)b

{V��gIƯ�ES~�r��B9�ēȧŹ�1!/­ħȘƓIȃH3�b{V��gIƯ�ES~�

r1�� 3-6S~�r4ȆɨǳI¿ɤ!)�'!/�Ȇɨǳ4�b{V��gIɦ: %/Ț¦ %)�

'6ǪŽ�ĮC��Ç4�Ī!)ȼD�ƊǶƺ­ħȘƓ�ƙȮɊIƝĘ %E�Ũ�ĸƅƺ­ħȘƓ7�

ēƧčɨ4Ƒ!/ƙȮɊIúÊ %E1���1�Ȍ¾ F)� 

 

2�2ɯUvh�XWYE�y��`b�

 
� Higginsɬ1997ɭ7�ƽƉ4��EƦƣƩł6ĝƵ��
6ȃÎÄĳ4ĭɛI��E1�Ī#EÄĳƦƣ

ƭȢIŚë!)�Į7�ƽƉIɂŇ#E)>6ÎƊ.�6ĝƵ4B,/�ƙȮǳI�¨ȿƦƣIų#Eƙ

Ȯǳ1�ɏƦƣIų#EƙȮǳ6 2 ǔɤ4ĀÂ!)��Ũ6¨ȿƦƣIų#EƙȮǳ7�t[eLq3Ǫ

Ž6ųƥ4Ɨƽ!��Ũ6�ɏƦƣIų#EƙȮǳ7�kQeLq3ǪŽ6ųƥ4Ɨƽ#E1ǲ�CF/

�E�;)�Chernevɬ2004ɭ7�ÄĳƦƣƭȢ4ǛǸ!�'F(F6ÄĳƦƣIų#EƙȮǳ�ȉéĜĻ

4ē!/26B�3ØķIȌ%E�4-�/ƃȕ!)�ƨ4Į7�čƯƺĜĻ�B9ĸƅƺĜĻ1��ē

Ƨƺ3ĜĻ4-�/čɨIčũ!)��6čɨ4ɔ!/�Į7�;$ȆɨǳI¨ȿƦƣIų#EƙȮǳ1

�ɏƦƣIų#EƙȮǳ4¿ɤ!)�0�'F(F6ƦƣƩłIų#EƙȮǳ4ē!/�čƯƺĜĻIų

#Eȉé�B9ĸƅƺĜĻIų#EȉéIŚǌ!��$F�IɄŌ#EB�œǌ!)�'6ǪŽ�Į7�

¨ȿƦƣIų#EƙȮǳ7ĸƅƺĜĻIɈȎ#E¯ã4�E�Ũ��ɏƦƣIų#EƙȮǳ7čƯƺĜĻ

IɈȎ#E¯ã4�E1ǪȢ.�)� 

� ���ŷǜ4��/7��­ħ3ɦé4��E­ħȘƓ�B9ÄĳƦƣ4Ɏ#EǈǘIƆȐ!)�ȹĤ

úÊ!/�E�­ħ3ɦé4��E­ħȘƓ4-�/�Belei, et al.ɬ2012ɭ7�'F;06ǈǘ4B,/

7Ǆƽ F/�3�,)­ħȘƓ6ǔɤ6ĝƵ��ƙȮǳĴƭ4��Eĭɛ4-�/äæ!)1��ƣ4

��/��Č6ȪƪIŇ!)1ȓ��E0�G��!�!�ĮC7�ɈȎ#EȉéĜĻ4ƙȮǳɍĝƵ�

�E1���1Iǲń!/�3��#3H+�ĮC7�ƙȮǳ7�ƊǶƺ­ħȘƓ�Iȃ,)�­ħ3ɦé
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6�­ħĻ��B9�ĸƅĻ�1�� 2 -6ȉéĜĻI�ġ4áǓĦ0ɈȎ#E1��ÇŚIǮ�/�E

��Ƭč4��/7�ɈȎ#EȉéĜĻ6ƙȮǳɍĝƵ�ĉó#E0�G��'�0ŷȢ7�ƙȮǳ6Ʀ

ƣƩł�ȃÎÄĳ4ĭɛI��E1 FEÄĳƦƣƭȢ4Ǆƽ!�ɈȎ#E�­ħĻ��B9�ĸƅĻ�1

�� 2-6ȉéĜĻ6ƙȮǳɍĝƵIǲń!)�0�Belei, et al.ɬ2012ɭ��Ī!)�­ħ3ɦé�ȃ�

2ǔɤ6­ħȘƓ�#3H+�ƊǶƺ­ħȘƓ��B9�ĸƅƺ­ħȘƓ�6ÍŽ6»ƃȕIț<E� 

 

 

d 3 c� (r�G4�

 

� Ǟ 2ɮ1ɮ3ɝƽ4��/ƆȐ!)ȼD�Belei, et al.ɬ2012ɭ7��­ħ3ɦé�ɦé6ƊǶĻ4ƦƣI

àH%)�ƊǶƺ­ħȘƓ�Iȃ�øà47�ȘƓǹ �ƙȮǳ6�­ħƽƉ�6ƘĻÑƒơIɩ>E�

Ũ��­ħ*�	ǯæ!'��3ɦéǹ �?-ɪÈ�ƙȮǳ6�ĸƅƽƉ�6ƘĻÑƒơIɩ>E)>�

ǀØ#E 2 -6ƽƉ6ɍ0V�p}Rg�Ʈ"/!;��V�p}Rgȑƙ6)>4�ƙȮǳ7�'6ɦ

é6ƙȮɊIƝ"/!;�1���'F4ē!/�ɦé6ĸƅĻ4ƦƣIàH%)�ĸƅƺ­ħȘƓ�I

ȃ�øà47�ȘƓǹ �ƙȮǳ6�­ħƽƉ�6ƘĻÑƒơIɩ>EǓĦ���)>�ȑƔ#:�V�

p}Rg�Ʈ"$�'FA��ƙȮǳ7�ɦéǹ 6ɪÈ4�,/ƙȮɊIúÊ %E1���!�!�

Belei, et al.ɬ2012ɭ7�ɈȎ#EȉéĜĻ6ƙȮǳɍĝƵ�ĉó!�E1���1Iǲń!/�3��#

3H+��­ħ3ɦé��ƊǶƺ­ħȘƓ�Iȃ,)1!/?��EƙȮǳ7�ĮC�Ǯ�)ÇŚ6ȼD�

�­ħĻ��B9�ĸƅĻ�1�� 2-6ȉéĜĻI�ġ4áǓĦ0ɈȎ#E�?!F3���Â6ƙȮǳ

7��ĸƅĻ�4Ƒ!/�­ħĻ�IɈȎ#E�?!F3��'�0ŷȢ7�ɈȎ#E�­ħĻ��B9�ĸ

ƅĻ�1�� 2 -6ȉéĜĻ6ƙȮǳɍĝƵIǲń#:��ƙȮǳ6ƦƣƩł6ĝƵ4ȓ×!)ÄĳƦƣ

ƭȢɬHiggins, 1997ɭIśƯ#E�Higginsɬ1997ɭ7�ƙȮǳI�¨ȿƦƣIų#EƙȮǳ1�ɏƦƣIų

#EƙȮǳ6 2 ǔɤ4ĀÂ!)�0�ƽƉ4��EƦƣƩł6ƙȮǳɍĝƵ�ȃÎÄĳ4ĭɛI��E1

�Ī#EÄĳƦƣƭȢIŚë!)�'6İ�Chernevɬ2004ɭ7�ÄĳƦƣƭȢ4ǛǸ!�¨ȿƦƣIų#

EƙȮǳ��ĸƅƺĜĻ�IɈȎ#E�Ũ��ɏƦƣIų#EƙȮǳ7�čƯƺĜĻ�IɈȎ#E1�Ī!

)� 

�FC6²ȃǈǘIȳ;�/�Belei, et al.ɬ2012ɭ��Ī!)�­ħ3ɦé4��E 2ǔɤ6­ħȘƓ�

#3H+�ƊǶƺ­ħȘƓ��B9�ĸƅƺ­ħȘƓ�6ÍŽI»ƃȕ#E1��­ħ3ɦé�ɦé6ƊǶ

Ļ4ƦƣIàH%)�ƊǶƺ­ħȘƓ�Iȃ�øà47�¨ȿƦƣIų#EƙȮǳ�#3H+�ĸƅƺĜ

Ļ�IɈȎ#EƙȮǳ6ƙȮǳĴƭ6�0�òų6ĶãĻ1!/ƘĻÑƒơ�ɩ��ĸƅƽƉ�1�ȘƓ4

B,/ƘĻÑƒơ�ɩ>CF)�­ħƽƉ�16ɍ0V�p}Rg�Ʈ"�'6ǪŽ�ƙȮɊ7ƝĘ#E

0�G���Ũ��ɏƦƣIų#EƙȮǳ�#3H+�ƊǶƺĜĻ�IɈȎ#EƙȮǳ6ƙȮǳĴƭ6�

0�òų6ĶãĻ1!/ƘĻÑƒơ�ɩ��­ħƽƉ���ȘƓ4B,/ C4ɩ>CF�ɦéǹ �Œ-

ɪÈ4B,/ƘĻÑƒơ�ɩ>CF)�ĸƅƽƉ�7�ǀēƺ4ƘĻÑƒơI�>E)>�'FA��V�

p}Rg�Ʈ"$�'6ǪŽ�ƙȮɊ7úÊ#E0�G�� 

� 'F4ē!/�ɦé6ĸƅĻ4ƦƣIàH%)�ĸƅƺ­ħȘƓ�Iȃ�øà47�¨ȿƦƣIų#E
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ƙȮǳ�#3H+�ĸƅƺĜĻ�IɈȎ#EƙȮǳ7�ȘƓǹ �ƙȮǳ6�­ħƽƉ�6ƘĻÑƒơIɩ

>EǓĦ���)>�òų6ĶãĻ1!/ƘĻÑƒơ�ɩ��ĸƅƽƉ�16ɍ0V�p}Rg�Ʈ"$�

'6ǪŽ�ɦéǹ 6ɪÈ4�,/ƙȮɊ7úÊ#E0�G���Ũ��ɏƦƣIų#EƙȮǳ�#3H

+�ƊǶƺĜĻ�IɈȎ#EƙȮǳ7�òų6ĶãĻ1!/ƘĻÑƒơ�ɩ��­ħƽƉ�1�ɦéǹ �

Œ-ɪÈ4B,/ƘĻÑƒơ�ɩ>CF)�ĸƅƽƉ�16ɍ0V�p}Rg�Ʈ"�'6ǪŽ�ƙȮɊ

7ƝĘ#E0�G����!/��­ħ3ɦé��2ǔɤ6­ħȘƓɬƊǶƺ­ħȘƓɰĸƅƺ­ħȘƓɭIȃ

�øà�ƙȮǳ6ų#EƦƣɬ¨ȿɰ�ɏɭ6ĝƵ4B,/�ƙȮɊ4?ƙȮǳɍĝƵ�Ʈ"E1ǲ�CF

E� 

� ��BD�Ƌ6�ȟIŚë#E� 

 

�ȟ 1� �­ħ3ɦé�ƊǶƺ­ħȘƓIȃ�øà�¨ȿƦƣIų#EƙȮǳ4Ƒ!/��ɏƦƣIų

#EƙȮǳ6Ũ��ƙȮɊ7ÿ�� 

�ȟ 2� �­ħ3ɦé�ĸƅƺ­ħȘƓIȃ�øà��ɏƦƣIų#EƙȮǳ4Ƒ!/�¨ȿƦƣIų

#EƙȮǳ6Ũ��ƙȮɊ7ÿ�� 

 

 

d 4 c� +MJT�

 

4�1ɯ:��Pm 

 
� Ǟ 3 ǜ4��/Śë!)�ȟ6ǩɨƺĆĬĻIäæ#E)>4�ƙȮǳčɨIčũ!)�žǙ6b{V

��g6ncT�[I�čɨȩ1!/ŕƯ!)�čɨȩ1!/b{V��gIŕƯ!)ƭư1!/���

6 3-�Ŕ�CFE�Ǟ 14�Ȇɨǳ�čɨȩ13Eɦé4ē!/�­ħ3Mx�[Iō�/�Eĵȋ�

�E)>0�E�Ǟ 2 4�ȡſǏčɨ4��/ƙȮɊ6ƞČIĒŭ4#E)>�Ȇɨǳ�ǹȴ6ƙȮɊI

ŀȤ!3�CƙȮ#Eɦé0�D�3��-ƙȮɊ4ª�ĝ��Eɦé0�Eĵȋ��E)>0�E�£

�8�á"�­ħ3Mx�[Iō�%Eɦé0�El�m�Q�7��Ħ6ɦ�6ɔ6ģôƺ3ƙȮɊ�

òČƺ0�D�ƙȮǳ4B,/ƙȮɊ4ĝ�ė �1ǲ�CFE��Ũ�b{V��g7�1ż$-ėÐȇ

 FEøà�ÿ�)>�ƙȮǳ�ǹȴ6ƙȮɊIȝȤ0��3��-ƙȮǳ4B,/ƙȮɊ48C-��

�Eɦé0�E1ǲ�CFE�Ǟ 34�ŷȢ41,/ƿŗƺ4ɎȾ#EŪĉǈǘ0�E Belei, et al.ɬ2012ɭ

��ǹȴ6čɨ4ŕƯ!/�E)>0�E���6 3 -6ƭư�C�čɨȩ1!/b{V��gIŕƯ#

E�17�ĆĬ0�E1ȓ��E0�G��ncT�[4Ȗȷ#E­ħȘƓ4-�/7�Belei, et al.ɬ2012ɭ

4ı,/�ƊǶƺ­ħȘƓ1!/�ŋɇÑ�I�ĸƅƺ­ħȘƓ1!/��ǷȰ�I�'F(FȗČ!)� 

� Ȇɨǳ7�20��40�6ƲĄ 94âɬƲĻ 61â�ĄĻ 33âɭ0�,)�ȆɨǳIƥ¢Ƥ4 2-6S~�

r4¿���Ũ6S~�r47�ƊǶƺ­ħȘƓ�ȃHF)b{V��gncT�[IȌ/?C���Ũ

6S~�r47�ĸƅƺ­ħȘƓ�ȃHF)b{V��gncT�[IȌ/?C,)�'6�0��S~

�r6Ȇɨǳ4��ȱȭŀñ�3C94�ƙȮɊ�4Ɏ#EȰíɝƽ4ïǠ#EB�¥ɡ!)�3��Belei, 
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et al.ɬ2012ɭ7�ǹȴ6ǈǘ6�0�ȱȭŀñ�Iŉ,/�3���Ƭč4��/7�ȱȭŀñ�1�ƙȮ

Ɋ�7ȾÎ!/�E1ǲ�CFE)>��ȱȭŀñ�IƞČ6ēȧ1#E�;)�'F(F6S~�r6Ȇ

ɨǳ47��Ȗ6ïǠ4²Ǜ,/�ƦƣƩł4Ɏ#EȰíɝƽɬ¨ȿƦƣ4Ɏ#EȰíɝƽ 5-��B9��ɏ

Ʀƣ4Ɏ#EȰíɝƽ 4-ɭ4ïǠ#EB�4¥ɡ!)��ǳ6ģô¬6ĝ�C�ƙȮǳ´ 6�ā¬Iǡ¾

!�ģô¬��ā¬I�ïEȆɨǳI¨ȿƦƣS~�rɬN ɳ 44ɭ1Ȍ3#�Ũ�ģô¬��ā¬I�ïE

ȆɨǳI�ɏƦƣS~�rɬN ɳ 50ɭ1Ȍ3!)� 

 

4�2ɯV9=>�p9 

 
� Ȇɨǳ6ƦƣƩł4Ɏ#EȰíɝƽ4-�/7�ÄĳƦƣƭȢ4Ɏ#EŪĉǈǘ4��/ű?ɠǬ4ŕ

Ư F/�E Lockwood, Jordan, and Kundaɬ2002ɭ6ƞČęĦIƯ�)�;)�ȆȟŬýţ0�E�ȱ

ȭŀñ�4Ɏ#EȰíɝƽ4-�/7�Burton, Garretson, and Velliquetteɬ1999ɭ6ƞČęĦIƯ�)�

?� 1 -6ȆȟŬýţ0�E�ƙȮɊ�4Ɏ#EȰíɝƽ4-�/7�Ūĉǈǘ4ĉó!3�,))>�

Ȇɨǳ47čɨȩ0�Eb{V��gIȱȭ!)1ĿČ!/?C��Ƭč4ȫü F/�Eb{V��g�

ƀĨ�ǎ�ce�ȫü#E�\M�dfM]� �ɇǿZ{V|�IÖǲ4!/�ɒI 14ż1!/ȗČ!�

2 ż�14 żɬ2 żƐ6 7 ƣęĦɭ1��ɄŌǴ6Ģ6�0��Ħ426ǓĦŝÚ#E�1��Ȱíɝƽ4ï

Ǡ#EB�¥ɡ!)� 

� ¶ ƺ3Ȱíɝƽ7�ñȅ 1 4ǌ FEȼD0�E�3��ƞČ4��/ŕƯ F)ęĦƖ7�ƦƣƩ

ł4Ɏ#EȰíɝƽ4-�/7��1ɱ´�'�ĺH3���B9�7ɱəġ4'�ĺ��Iǝƣ1#E 7ƣ

}P�hęĦ0�,)�;)��ȱȭŀñ�4Ɏ#EȰíɝƽ4-�/7�Burton, et al.ɬ1999ɭ�Ư�)�

�1ɱÝǶĻ7əġ4����B9�7ɱÝǶĻ7əġ4ɩ��Iǝƣ1#E 7ƣęĦ0�,)� 

 

5k 1� L:��QFPC�V9=> 

ƇŇƆĹ ƞČęĦɬðĈȨǾɊɭ α§ţ CR AVE MSV ASV 

¨ȿƦƣ 

X1ɱĕźǹ¿�3D)�1ĺ�ƭĿ 
6�ɍ°4-�/�!8!8ǲ� 
E�ɬ0.43ɭ 

X2ɱǹ¿�ĕźŇ!ɀ�)�1Ŵ= 
ŇÉI�ŰƏ�CĹɟ4Ǯ�/� 
E�ɬ0.91ɭ 

X3ɱǐ7�ǹ¿ǹȴ6�1I�ğ 
Ŵ�ɣŴ�ɉĴIÞ�E)>4� 
�ƭĿ6ǹ¿�43G�1ÌÈ# 
E�ɍ*1Ț¦!/�E�ɬ0.86ɭ 

X4ɱǫ"/�ǹ¿7�Ʈ0Ǽ�ǪŽ 
I¾#�1IɈȋȎ!/�E� 
ɬ0.67ɭ 

X5ɱǫàƺ4</�ǹ¿7ĂšIɅ 
�E�1BDŇÉIÙ>E�1I 
ƽœ!/�E�ɬ0.31ɭ 

0.77 0.79 0.46 0.01 0.00 

�

�
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5k 1� L:��QFPC�V9=>������

ƇŇƆĹ ƞČęĦɬðĈȨǾɊɭ α§ţ CR AVE MSV ASV 

�ɏƦƣ 

X6ɱĕźǹ¿�3,/!;�607 
3��1ļFE�ɍ°4-�/� 
!8!8ǲ�E�ɬ0.62ɭ 

X7ɱǹ¿6ȴ4ɑD��E�?!F 
3�Ľ�¾ź�Iǩɨ!/�Eǹ 
¿IĿ°#E�1�B��E� 
ɬ0.96ɭ 

X8ɱǹ¿��Ʈ0Ăš!3�B�4 
#EŨƖIB�ǲ�E�ɬ0.51ɭ 

X9ɱÃƼƫĲĶã1��BD�ŜĂ 
ïɅĶã0�E�ɬ0.54ɭ 

0.75 0.76 0.46 0.00 0.00 

ȱȭŀñ 

X10ɱ�6ncT�[6ľ÷���C

F)øà��6ìéIȱ³#

E�ɬ0.85ɭ 
X11ɱ�6ncT�[6ľ÷���C

F)øà��6ìé6ȱ³Iƃ

ȕ#E�ɬ0.95ɭ 
X12ɱ�6ncT�[IȌ%CF)

Ů��6ìéIȱ³#E�

ɬ0.95ɭ 

0.94 0.94 0.84 0.01 0.00 

ƙȮɊ 
X13ɱ�3)����6ìéIđ0Ɍ

Ĕ!)Ů���Ħ4���-ɦ:

B�1ĺ�;#�ɴ  
ɮ� ɮ� ɮ� ɮ ɮ 

 

� ßýţ4-�/ŕƯ F)ƞČęĦ6©ɡĻIÁŦ#E)>6œƉ0�ER��mcR6 α §ţ�B9

àŇ©ɡĻɬCRɭ1�ĆĬĻIÁŦ#E)>6œƉ0�Eģô¿Ţŏ¾ĦɬAVEɭ�űĀǪàģŨ¿ŢɬMSVɭ�

�B9ģôǪàģŨ¿ŢɬASVɭIǡ¾!)�ǡ¾ F)ţ¬4-�/?�ñȅ 14ȋǤ FEȼD0�E�

ßƇŇƆĹ6R��mcR6 α§ţ7�'F(F 0.769�0.749��B9 0.9381��¬0�D�Nunnally

ɬ1978ɭ�Řă#E 0.701��öơ¬I�ï,)�Ƌ4�ßƇŇƆĹ6 CR7�'F(F 0.791�0.763�

�B9 0.9401��¬0�D�Bagozzi and Yiɬ1988ɭ�Řă#E 0.601��öơ¬I�ï,)� C4�

ßƇŇƆĹ6 AVE7�'F(F 0.462�0.464��B9 0.8391��¬0�D�Bagozzi and Yiɬ1988ɭ�

Řă#E 0.501��öơ¬4ȹ�¬0�,)�'!/�AVE6¬7��$F?MSV�B9 ASVBDĀ

��¬0�,)���6ȥȢBD�ŷȢ6�$F6ƇŇƆĹ6ƞČęĦ?ɩ�©ɡĻ�B9ĆĬĻIų!

/�E1ǪȢ.�CFE0�G��3��ƙȮɊ4-�/7�Ȱíɝƽ� 1 ɝƽ!�3�)>�R��m

cR6 α§ţ�CR�AVE�ASV��B9MSV7�Ȕǡ F3�,)� 

 

 

d 5 c� +MeN�

 

5�1ɯ(r ��y��+M�eN 

 
� �ȟ 1 6ǩɨƺĆĬĻIäæ#E)>4�Çǜ4��/Ùɕ!)f�aIƯ�/�ƃČIčũ!)�3
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��ƙȮɊ4Ɏ#EȰíɝƽ7 1ɝƽ6<0�E�Ũ�ȱȭŀñ4Ɏ#EȰíɝƽ7 3ɝƽ0�E)>�

ƃČ4ɔ!/7�İǳ4-�/7ģô¬Iǡ¾!/Ư�)�;$�ȱȭŀñ�B9ƙȮɊ4Ɏ#EƙȮǳ

f�a6ƍȍĻ�Ɵ) F/�E�Iäæ#E)>4 Shapiro-WilkƃČIčũ!)�'6ǪŽ�ƙȮǳf

�a6əƍȍĻ�ƶHF)ɬȱȭŀñɱW ɳ 0.919, p ɳ 0.049�B9W ɳ 0.888, p ɳ 0.024�ƙȮɊɱW ɳ 0.644, 

p ɳ 0.000�B9W ɳ 0.836, p ɳ 0.003ɭ�'�0�ƃČ4ɔ!/�Wilcoxon6ɞ�èƃČIčũ!)� 

� ƃČ6ǪŽ7�ñȅ 2 4ȋǤ FEȼD0�,)�¨ȿƦƣS~�r�B9�ɏƦƣS~�r6ȱȭŀ

ñ6�ā¬7�'F(F 2.000ɬǞ 1 î¿�ţ�B9Ǟ 3 î¿�ţ7�'F(F 1.333 �B9 3.000ɭ��B9�

3.667ɬǞ 1 î¿�ţ�B9Ǟ 3 î¿�ţ7�'F(F 1.500 �B9 4.500ɭ0�,)��ɏƦƣS~�r6ȱȭ

ŀñ6Ũ�¨ȿƦƣS~�r6ȱȭŀñ4Ƒ!/ɩƒơ0�D��ǳ6ɍ6ĝ7 5ɫƒơ0ųŀ0�,)

ɬZ ɳ 2.275, p ɲ 0.05ɭ�á"��¨ȿƦƣS~�r�B9�ɏƦƣS~�r6ƙȮɊ6�ā¬7�'F(F

1.000ɬǞ 1î¿�ţ�B9Ǟ 3î¿�ţ7�'F(F 1.000�B9 3.000ɭ��B9�3.500ɬǞ 1î¿�ţ�B9Ǟ

3î¿�ţ7�'F(F 3.000�B9 4.000ɭ0�,)��ɏƦƣS~�r6ƙȮɊ6Ũ�¨ȿƦƣS~�r6

ƙȮɊ4Ƒ!/ɩƒơ0�D��ǳ6ɍ6ĝ7 1ɫƒơ0ųŀ0�,)ɬZ ɳ 3.281, p ɲ 0.01ɭ� 

 

5k 2� (r ��y��O9�eN 

ƇŇƆĹ ¨ȿƦƣS~�r6�ā¬ 
ɬǞ 1î¿�ţ, Ǟ 3î¿�ţɭ 

�ɏƦƣS~�r6�ā¬ 
ɬǞ 1î¿�ţ, Ǟ 3î¿�ţɭ Z¬ 

ȱȭŀñ 2.00 
ɬ1.33, 3.00ɭ 

3.67 
ɬ1.50, 4.50ɭ 2.28*** 

ƙȮɊ 1.00 
ɬ1.00, 3.00ɭ 

3.50 
ɬ3.00, 4.00ɭ 3.28*** 

)*!�**7 5ɫƒơ0ųŀ�***7 1ɫƒơ0ųŀ� 

 

5�2ɯ(r  �y��+M�eN 
 

� �ȟ 2 4-�/?�áƈ4ƃČIčũ!)��ȟ 1 1áƈ4��Ç4 Shapiro-Wilk ƃČIčũ!)Ǫ

Ž�ƙȮǳf�a6əƍȍĻ�ƶHF)ɬȱȭŀñɱW ɳ 0.916, p ɳ 0.032�B9W ɳ 0.945, p ɳ 0.276�ƙȮ

ɊɱW ɳ 0.788, p ɳ 0.000�B9W ɳ 0.641, p ɳ 0.000ɭ�'�0�ƃČ4ɔ!/�Wilcoxon6ɞ�èƃČIč

ũ!)� 

� ƃČ6ǪŽ7�ñȅ 3 4ȋǤ FEȼD0�,)�¨ȿƦƣS~�r�B9�ɏƦƣS~�r6ȱȭŀ

ñ6ģô¬7�'F(F 3.000ɬǞ 1 î¿�ţ�B9Ǟ 3 î¿�ţ7�'F(F 2.667 �B9 4.000ɭ��B9�

2.667ɬǞ 1 î¿�ţ�B9Ǟ 3 î¿�ţ7�'F(F 2.000 �B9 3.000ɭ0�,)�¨ȿƦƣS~�r6ȱȭ

ŀñ6Ũ��ɏƦƣS~�r6ȱȭŀñ4Ƒ!/ɩƒơ0�D��ǳ6ɍ6ĝ710ɫƒơ0ųŀ0�,)�

ɬZ ɳ �1.726, p ɲ 0.10ɭá"��¨ȿƦƣS~�r�B9�ɏƦƣS~�r6ƙȮɊ6�ā¬7�'F(F

3.000ɬǞ 1î¿�ţ�B9Ǟ 3î¿�ţ7�'F(F 2.000�B9 3.000ɭ��B9�2.000ɬǞ 1î¿�ţ�B9Ǟ

3î¿�ţ7�'F(F 2.000�B9 3.000ɭ0�,)��ɏƦƣS~�r6ƙȮɊ6Ũ�¨ȿƦƣS~�r6

ƙȮɊ4Ƒ!/ɩƒơ0�,)���ǳ6ɍ4ųŀ3ĝ73�,)ɬZ ɳ �1.151ɭ� 
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ƇŇƆĹ ¨ȿƦƣS~�r6�ā¬ 
ɬǞ 1î¿�ţ, Ǟ 3î¿�ţɭ 

�ɏƦƣS~�r6�ā¬ 
ɬǞ 1î¿�ţ, Ǟ 3î¿�ţɭ Z¬ 

ȱȭŀñ 3.00 
ɬ2.67, 4.00ɭ 

2.67 
ɬ2.00, 3.00ɭ ɮ1.73* 

ƙȮɊ 3.00 
ɬ2.00, 3.00ɭ 

2.00 
ɬ2.00, 3.00ɭ ɮ1.15* 

)*!�*7 10ɫƒơ0ųŀ� 
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Ǣ�B9ÇǢ6ǪŽBD��­ħ3ɦé��ƊǶƺ­ħȘƓ�Iȃ�øà�¨ȿƦƣIų#EƙȮ

ǳ4Ƒ!/��ɏƦƣIų#EƙȮǳ6Ũ��ƙȮɊ7ÿ��Ũ��­ħ3ɦé��ĸƅƺ­ħȘƓ�Iȃ

�øà��ɏƦƣIų#EƙȮǳ4Ƒ!/�¨ȿƦƣIų#EƙȮǳ6Ũ��ƙȮɊ7ÿ�1��ǌê�

ĲCF)���!/��ȟ 17şŒ F��ȟ 2?Ɔ5şŒ F)1ȓ��E0�G��Belei, et al.ɬ2012ɭ

7�ƙȮǳ7��­ħ3ɦé��ƊǶƺ­ħȘƓ�Iȃ�øà�ĬȜɦé6ƙȮɊIƝĘ %E�Ũ��ĸ

ƅƺ­ħȘƓ�Iȃ�øà�ĬȜɦé6ƙȮɊIúÊ %E1��ǆȌIĲ)�ŷȢ7�Belei, et al.ɬ2012ɭ

�Ĳ)ǆȌ17Ƶ3D��­ħ3ɦé� 2 ǔɤ6­ħȘƓ�#3H+�ƊǶƺ­ħȘƓ��B9�ĸƅƺ

­ħȘƓ�I'F(Fȃ�øà�ƙȮɊ47ƙȮǳɍĝƵ�ĉó#E1��ǆȌIĲ)��6B�3ǆȌ

�ĲCF)67��­ħ3ɦé�­ħȘƓIȃ�øà�ƙȮǳ6ĶãĻ4B,/��­ħƽƉ�1�ĸƅƽ

Ɖ�6ɍ0ƽƉV�p}Rg�ƸƮ!)DƸƮ!3�,)D#E)>0�E1ǲ�CFE0�G��¶ 

ƺ47���6B�3V�p}RgƸƮ6ųƥ�ĉó#E1ǲ�CFE� 

� �­ħ3ɦé�ɦé6ƊǶĻ4ƦƣIàH%)�ƊǶƺ­ħȘƓ�Iȃ�øà47�¨ȿƦƣIų#E

ƙȮǳ�#3H+�ĸƅƺĜĻ�IɈȎ#EƙȮǳ6ƙȮǳĴƭ6�0�òų6ĶãĻ1!/ƘĻÑƒơ

�ɩ��ĸƅƽƉ�1�ȘƓ4B,/ƘĻÑƒơ�ɩ>CF)�­ħƽƉ�16ɍ0V�p}Rg�Ʈ"

E��Ũ��ɏƦƣIų#EƙȮǳ�#3H+�ƊǶƺĜĻ�IɈȎ#EƙȮǳ6ƙȮǳĴƭ6�0�òų

6ĶãĻ1!/ƘĻÑƒơ�ɩ��­ħƽƉ���ȘƓ4B,/ C4ɩ>CF�ɦéǹ �Œ-ɪÈ4

B,/ƘĻÑƒơ�ɩ>CF)�ĸƅƽƉ�7�ǀēƺ4ƘĻÑƒơI�>E)>�V�p}Rg�Ʈ"

3�� 

� 'F4ē!/��­ħ3ɦé�ɦé6ĸƅĻ4ƦƣIàH%)�ĸƅƺ­ħȘƓ�Iȃ�øà47�¨

ȿƦƣIų#EƙȮǳ�#3H+�ĸƅƺĜĻ�IɈȎ#EƙȮǳ7�ȘƓǹ �ƙȮǳ6�­ħƽƉ�6

ƘĻÑƒơIɩ>EǓĦ���)>�òų6ĶãĻ1!/ƘĻÑƒơ�ɩ��ĸƅƽƉ�16ɍ0V�p

}Rg7Ʈ"3���Ũ��ɏƦƣIų#EƙȮǳ�#3H+�ƊǶƺĜĻ�IɈȎ#EƙȮǳ7�òų6

ĶãĻ1!/ƘĻÑƒơ�ɩ��­ħƽƉ�1�ɦéǹ �Œ-ɪÈ4B,/ƘĻÑƒơ�ɩ>CF)�ĸ

ƅƽƉ�16ɍ0V�p}Rg�Ʈ"E���6B�3�ɈȎ#EȉéĜĻ6ƙȮǳɍĝƵ�?)C#V

�p}RgƸƮ6ųƥ��ƙȮɊ6ĝƵ4ĭɛI��/�E1ǲ�CFE60�E� 
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� Belei, et al.ɬ2012ɭ7��­ħ3ɦé4��E­ħȘƓI¿ɤ!)�0�'F(F6ȘƓ�ƙȮǳ6ƙ

ȮɊ4?)C#ĭɛ4-�/Ȣ")�ĮC�Ȍ¾!)ǆȌ4BE1�ƽƉV�p}Rg6xPj]w4Ǆ

ƽ!)�0��­ħ3ɦé��ɦé6ƊǶĻ4ƦƣIàH%)�ƊǶƺ­ħȘƓ�Iȃ�øà47�ȘƓǹ

 �ƙȮǳ6�­ħƽƉ�6ƘĻÑƒơIɩ>E�Ũ��­ħ*�	ǯæ!'��3ɦéǹ �?-ɪÈ�

ƙȮǳ6�ĸƅƽƉ�6ƘĻÑƒơIɩ>E)>�ǀØ#E 2 -6ƽƉ6ɍ0V�p}Rg�Ʈ"/!;

��V�p}Rgȑƙ6)>4�ƙȮǳ7ɦé6ƙȮɊIƝ"/!;��'F4ē!/�ɦé6ĸƅĻ4

ƦƣIàH%)�ĸƅƺ­ħȘƓ�Iȃ�øà47�ƙȮǳ6�­ħƽƉ�6ƘĻÑƒơIɩ>EǓĦ��

�)>�ȑƔ#:�V�p}Rg�Ʈ"$�'FA�ƙȮǳ7ɦéǹ 6ɪÈ4�,/ƙȮɊIúÊ %

E1���ĮC6ǆȌ7əġ4Ǻæƚ���ɈȎ#EȉéĜĻ6ƙȮǳɍĝƵ��E1���1Iǲń!

/�3�ƣ0íɢIō�/�E�'�0ŷȢ7�ÄĳƦƣƭȢIśƯ#E�14B,/�ɈȎ#E�­ħ

Ļ��B9�ĸƅĻ�1�� 2-6ȉéĜĻ6ƙȮǳɍĝƵIǲń!�čɨIȼ"/�2ǔɤ6­ħȘƓ�

#3H+�ƊǶƺ­ħȘƓ��B9�ĸƅƺ­ħȘƓ�6ÍŽ4?ƙȮǳɍĝƵ�ĉó#E�1Ičș!

)�­ħȘƓ6ÍŽ4Ɏ#EŪĉǈǘ7�­ħȘƓ6ǔɤ6ĝƵ��ƙȮǳĴƭ4ē!/��EĭɛIƃ

ȕ#E�Ũ�ɈȎ#EȉéĜĻ6ƙȮǳɍĝƵ4-�/Ŷƃȕ0�,)�ɈȎ#E�­ħĻ��B9�ĸƅ

Ļ�1�� 2 -6ȉéĜĻ6ƙȮǳɍĝƵIǲń!)ŷȢ7�­ħȘƓ6ÍŽ4Ɏ#EǈǘIȿě %E

�0��Č6ȪƪIȃ��1�0�)1ȓ��E0�G�� 

 

6�2ɯ:/]2D 

 

� Ūĉǈǘ7�ƙȮǳ7��ƊǶƺ­ħȘƓ�Iȃ�øà�ɦé6ƙȮɊIƝ"/!;�64ē!/��ĸƅ

ƺ­ħȘƓ�Iȃ�øà�ɦé6ƙȮɊIúÊ %E1�Ī!/�)��6ǆȌ�C��­ħ3ɦéIŉ

��Ƅ7�ǹǎ6ìé4��/��ƊǶƺ­ħȘƓ�073��ĸƅƺ­ħȘƓ�Iȃ��10�üD��

6úÊIŵį#Eŵį#E�1�0�E1ǲ�CFE0�G��!�!�Ūĉǈǘ7�ɈȎ#EȉéĜĻ

6ƙȮǳɍĝƵIǲń!/�3�,)�ŷȢ�CĲCF)ǆȌ�C��­ħ3ɦé��ƊǶƺ­ħȘƓ�

Iȃ�øà0�,/?��ɏƦƣIų#EƙȮǳ6ƙȮɊ7�̈ ȿƦƣIų#EƙȮǳ6ƙȮɊ4Ƒ!/�

ƙȮɊ7ÿ�1ǲ�CFE�!)�,/��­ħ3ɦéIŉ��Ƅ7�ŧìéIɌƸ#Eɔ�Ūĉǈǘ6

�Ī4ı,/�ĸƅƺ­ħȘƓ�Iƾƽƺ4ŕƯ#E6073���ɏƦƣIų#EƙȮǳIa�Ucg

4!)�ƊǶƺ­ħȘƓ�Iȃ�ìéIɌƸ#E1��ɄŌǴIǲń#E:�0�G�� C4�ŷȢ7�

Belei, et al.ɬ2012ɭI7">1#EŪĉǈǘ17Ƶ3,/�ȱȭŀñIȆȟŬýţ1!/ƞČ6ēȧ1!

)��Ƅ6u�Ta�41,/�ƙȮǳ16Ɉȋ3ŗȒƣ7ȱȭŮƣ0�D�2ǔɤ6­ħȘƓ�#3H+

�ƊǶƺ­ħȘƓ��B9�ĸƅƺ­ħȘƓ�6ÍŽIƃȕ#E�0�ȱȭŀñIȆȟŬýţ1!/ƞČ0

�)�17��Č6ųƼ3čÏƺåŀIŚ¤#E�1�0�)1ȓ��E0�G�� 
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� ŷȢ7���6B�3ɒƴIō���İ4ȠɢIƎ!/�E�;$�Belei, et al.ɬ2012ɭ��čɨďčɨ

Ičũ!)�0�ƙȮǳ6čɔ6ƙȮɊIƞČ!)64ē!/�ŷȢ7��ǡ1Ůɍ6ÄǤ��ȡſǏč

ɨIčũ!)�'!/�ƙȮɊ6�HD4�26ǓĦƙȮ#E�1��ƙȮ6ŀƌI�ȆȟŬýţ1!/

ƞČ!)�'FA��ŪĉǈǘIƍǊ4ŐĪ!)17ȓ�ɗ���İ6ǈǘ4��/7�Belei, et al.ɬ2012ɭ

4«,/�čɔ6ƙȮɊIƞČ6ēȧ1!)�0čɨIčũ#E�1�Ŵ;FB��;)�ŷȢ7�b{

V��gncT�[�B9b{V��g6<Ičɨȩ1!/ŕƯ!)��ƙȮǳ4�ŷȢ6čɨȩBD�

­ħ IĿȲ %Eɦé�ĉó#EÝǶĻ��E�ŷȢ7�Ǟ 4ǜ4��/ȓ×!)B�3ƭư�C Belei, 

et al.ɬ2012ɭ1á"čɨȩIŕƯ!)���İ6ǈǘ4��/7��6ƈ
3ǔɤ6�­ħ3ɦéIčɨ

ȩ1!/ŕƯ!/čɨIčũ#E�14B,/�ǈǘǆȌ6þɆĆĬĻIäæ#E�1�Ŵ;FB�� 

� �6B�3ɒƴIō���İ4ȠɢIƎ!/�E17���ɈȎ#E�­ħĻ��B9�ĸƅĻ�1��

2 -6ȉéĜĻ6ƙȮǳɍĝƵIǲń!)�0�ŪĉǈǘBDÐőƺ3yf~IɌƸ!�čș¿Ż4ŇÉ

!)ŷȢ7�­ħȘƓ6ÍŽIÚDŉ��İ6ǈǘ�B9čÏ4ē#EǋǇ13E0�G�� 

 

 

ɬȖɭ� ŷȢ6õǟ4ɔ!�ËȓIɜ�)ÿ�6Ũ
4Łȣ6ŀIȅ!)��ŅņǰùĀĊìĊɆėɉů

·²Ʈ47�ȢŤ6e�uƂ¾Ů�CċŇ;0�ƁÂ6�œĖIȯ,)�;)�ėɉů·ǈǘ�6

ĀĊɓƮ6Ũ
�Ǟ 14ŵƮ6Ũ�Ǟ 16ŵƮ6Ũ4?�ųƼ3ËȓIɜ�)�1DH��Ņņǰù

ĀĊĀĊɓìĊǈǘǑÇŵÔûȠǓ6Ɯƒ�ȸ J47�ĥĦ13�ÕǕIƛÆ!/ɜ��ÿĀ3

�Èƛ�Iɜ�)� C4�áŵ0�EŅņǰùĀĊìĊɆėɉů·ǈǘ�Ǟ 15ŵƮ6ƻ J4?

�ËÈɜ�)���4Ȗ!/�ËȓIɜ�)´/6Ũ4Ĵ�C�ǍƱ!��)�� 
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