
 1 

ⅎғ ⅎ ꜠ ᵩ שׂ ꜘ ┼* 

ӂӂ 1  ’ 2  ӂ דּ  5  4  3 6  7,8 

(1 ,  223300) (2 ,  215123) 

(3 ֲ ,  214122) (4  , ҍẫ ,  475004) 

(5 ҍ Ҭ ,  116029) 

(6҉ ᵣ ꜚẫ ῍ , ҉  200438) 

(7 ҍ ᴪ ; 8  ҍ ᴪ ,  518060) 

 

    Ҭ ꜚ № № , ҹ

ᵣ ל ⱴ └Ȃ 1 ԅ №ҍ № ᵣ ᴇ , 2

ԅ (Ҭ ȁ ӏȁ ᴴȁ ȁ ȁ ), 3 ԅ

№ № └Ȃ3 ҩ ҹ , , ᵣḤ № №

№ ᴇ, ғ ᵣ ᴰל ῤ ѿ, ᴰ ῤ

Ȃ , ᵣ Ḥ ≢, N170 №҉, 

, EPN №҉Ȃ ⱴ , ᵣ ᴆҊ, ⌠

≠ ԅ LPP №Ȃ , ҩ ᵣ ל ᵀ

ҍ№ , ҹ ҹ҉ ᵣ ᴇ № ᶫԅ Ȃ 

ῗ   ᵣ Ԋᴆ ; ;ל ῏ ᵝ 

ⅎ   B842 

 

1   

ᵬҹ ᴰ Ḥ ᵣ, ᵣ ֲ ᴪ֜ Ҭ

ᵬ Ȃ ≢ ׆ , ᵣ Ҭל ₮ Ḥ , 

Ȃ , Ḥ ᴇȁ ȁ ҈ҩ (Mehrabian & Russell, 

1974)Ȃ ≢Һ , ᴇ( ) №Ȃѿ , 

, ≢(Ekman, 1993), ҹ ᶏ № (Ekman, 1993)Ȃ

ғ, ┬ ᵝԍ ᴇ (ñ ī ò ñ īҌ ò)ң ᵝ (Carroll & 

Russell, 1996), ∞ ₮ῒ ᴇ Ȃ 

, Ҭ, № ῃ ҉ץ ȂAviezer, Trope Todorov 

(2012) ȇScienceȈ҉ ₮, ԍ , ҍ

                                                             
 

ch
in

aX
iv

:2
01

80
4.

01
79

4v
1

ChinaXiv合作期刊



 2 

≢ Ҍ Ȃױז ԅ Ҭ ꜚ № № ᵣ , 

∞ ᴇ(9 №, 1ҹ , 5ҹҬ , 9ҹ )Ȃ , 

№ №ҍ № ᴇ ; , ᵣ (

ᵣ Ḥ ) ץ №Ȃ , Aviezer ֲ(2012) ῒ

( ) ( ȁӲ ┬)Ҭ , Ӟ ԅ, ׆ ҉ №

₮ ᴇȂ ֓ ҍ ꜚ № № ᵣ , 

ᴇ∞ ẁ ԍ ᵣ ₮ , Ӟ , ᵣ ∞ Ȃ ᵬ ₮, 

Ҋ, ᵣ ᶫ Ḥ , ꜛ ∞ Ȃ 

ױֲ , ΐ ӈ, Ҍֽ ҹ῏ ԅ Ҭ

, ԅֲ Ȃ , ҹ Ҭ

ᵣ(Gu, Mai, & Luo, 2013; Wang et al., 2016), ֓ ҹ , ғ

Һ ѿ֓ῖ ̔ ӏȁ ȁ ȁ ᴴȁ ȂAviezer ֲ(2012)

, ꜚ № № ≢, ҍֲױ ҹ ñ ץ ᶫҩ

ᵣ Ḥ ò ѿ ≢Ȃ ᵣ ֲ ѿ

№Ȃ ꜚ ≢Ҭ ñ ᵞ № ò ñ ᵣ № ò ѿ

ᶫ Ȃ 

῏ ѿҩ , Ҭ ꜚ Ӟ ᴇ ñ ò

ᵣ ᴇ № ȂAviezer ֲ(2012) Ҭ, Һ ҹ ֲ ᵣ

Ȃל ( 1) ҍ Aviezer ֲ(2012) ᵌ , ѿ ≢ ԍ ҹҬ

ꜚ , Ҭ ꜚ Ҭ( ȁӑӒ ȁ ) №

№ , ᴇ №Ȃ 

῏ ԋҩ , ѿ ꜚ ≢Ҭ ñ ᵞ № ò ñ

ᵣ № ò ѿ ֟ ȂAviezer ֲ(2012) ᴇ ñ ò

⌠, ᵣ ҉ ᵌ , Ȃ , 

, № № ᴇ ῤ , ԋ ᴇ №Ҍ Ȃ , 

№ ᵣ № ᵣ Ҍ ᴇ ῤ , ԋ ᴇ № Ȃ , 

ԅ ᴰ ῤ ҹץ , ᴇ ñ ò ᵣ ᴇ № ᶫ

Ȃ ׆ ꜚᵬ , № ᴰ ȂMatsumoto

Willingham (2006) 2004 ῖ ᴪ Ҭ ≠ ԅ№

, (Facial Affect Coding System, FACS) (Ekman & Friesen, 1978)№
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 3 

ꜚȂ , ≠ ҹ ῐ, , ᴰ

ᴴȁ ȂAviezer (2015) , ꜚ

№ № ԅ№ , ԅѿҩ ̔ № , № ₮

ꜚᵬ, ȁ ȁ Ȃ ѿ ԅ Ῥױז ,

№ № Ạ₮ ᴇ №, , ׅ № ᴇ Ȃ

Ӈ, Ҭ, № № ⌠ ᴰ ָӇ ῤ ̙ ҍ ᵣᴰ

ῤ ̙ 

2 ԍ, № № № ᴰ ῤ Ȃ Ҭ, 

(Ҭ ȁ ӏȁ ᴴȁ ȁ ȁ )Ȃ ҉ץ 6 , Һ

ңҩ Ȃ ѿ, Ekman Friesen (1969) 6 ( ӏȁ ȁ

ȁ ᴴȁ ) ȁ (Oatley & Johnson-Laird, 1987)Ȃ

ԋ, Matsumoto Willingham (2006) № ≠ , ȁ

ᴴȁ ȁ ȁҬ ₮ Ȃ ҉ץ , , ԅҬ

ȁ ӏȁ ᴴȁ ȁ ȁ ῍ 6 , Έ ѿ , ∞ ₮

Һ Ȃ № № ץ , ᵣ ᴰ Ҍ Ȃ 

῏ ҈ҩ , № № ᵣ ≢ └, 

ҹ ҹ Ȃ ҹ҉ №≢ ꜚ № № ᵣ

Ạ № ( ), ң ᵣ ל №

ҍ № № , Ԋᴆ ῏ ᵝ(Event-Related Potential, ERP)

ҍ ᵣ ל ⱴ ȂERP № ⌠ 1 ms, ғҌ ERP №

ӈҌ , ᵣ ⱴל └ ΐȂ 

ᵣ └ , └ (Adolphs, 

2002), ᴇṿ ῏ԍֲ ⱴ ԍ (de Gelder, 2006)Ȃ

ᶛ ױֲ , ≢ , ֹ ₮ 30 ms ֟

(Luo, Holroyd, Jones, Hendler, & Blair, 2007; Luo, Holroyd, et al., 2010)ȂԊᴆ ῏ ᵝ(ERP)

῏ , ┬ 100 ms , ( ῒ ) Ҭ

P1 №(Luo, Feng, He, Wang, & Luo, 2010; Pourtois, Grandjean, Sander, & 

Vuilleumier, 2004)Ȃ ҹ, P1 № ԅ ꜚ ⱴ ⱴ Ȃ┬

170 ms N170 №ҍ ῏, ┬ ( ̔ ȁ ȁ

) N170 (Bentin, Allison, Puce, Perez, & McCarthy, 1996)Ȃ
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 4 

N170 ԍ Ȃɒ , Ҭ ԅ N170 №(Blau, 

Maurer, Tottenham, & McCandliss, 2007; Leppänen, Moulson, Vogel-Farley, & Nelson, 2007; 

Pegna, Darque, Berrut, & Khateb, 2011; Schyns, Petro, & Smith, 2007)Ȃ , Ӟ Ҍѿ

, N170ҍ ⱴ Ӟ ῏(Eimer, Kiss, & Holmes, 2008; Kiss & 

Eimer, 2008)Ȃ 200~300 ms ᵝԍ ᵝ(Early Posterior Negativity, 

EPN), Ӟ ⌠ (ᶰ , , , , 2014)Ȃ , Ҭ

EPN (Pegna, Landis, & Khateb, 2008; Schupp, Junghöfer, Weike, & 

Hamm, 2004)Ȃ ԍ 300 msӊ №(Late Positive Potential, LPP), 

(Hietanen & Astikainen, 2013; Wild-Wall, Dimigen, & Sommer, 2008)Ȃ 

, ᵣ 10 ῐ (de Gelder, 2006)Ȃҍ ѿ , ᵣꜚᵬ

ҍ ל ץ Ḥ Ȃ Һ ᶭ ῤ ( ȁ ȁ )ᴰ , ᵣ

ᶭץ ῒ ᴰ ᶏֲץ , ҉∞ ῒ Ḥ (de Gelder & 

Hortensius, 2014)Ȃ ᵣ Ḥ ץ ֲ ≢, ᵣ Ҭ ᵣ

P1 ( ҸҸ, , , , 2015)Ȃ , ҍ ᵣ Ḥ Ҍ , 

P1 ⌠ ѿҌ Ḥ (Meeren, van Heijnsbergen, & de Gelder, 2005)Ȃ

ⱴ , N170 ⌠ ᵣ (Stekelenburg & de Gelder, 2004; 

ҸҸ , 2015)Ȃ ԍ LPP №, ᵣ Ҭ ᵣ ԅ ( ҸҸ , 2015)Ȃ 

3Ҭ, ױ ERP № № ᵣ ≢

└, № № ҍ № № ᵣ ҩⱴ

ῤⱴ , ҹ 1 2 ҹ Ȃ 

ᶫ (Matsumoto & Willingham, 2006; Aviezer et al., 2012), 

҈ № Ҋץ₮ 1̔) 1 ⌠ҍ Aviezer ֲ ᵌ ̔ ᵣ

ᶫ ᴇ №Ḥ ; 2) 2 Ҭ, , №

№ ᴆҊ ѿ֓ ᴇ ῤ , ῤ (

ӏ), Ӟ ѿ֓ ῤ ( ᴴȁ ), ᴇ ∞ Ạ₮

ѿ ( ); , ᵣᴰ ᴇḤ ҹ , № ᵣ

ҹ , № ᵣ ҹ , ᵣ ᴇ №

; 3) 3Ҭ, ╠ (Zhang et al., 2014; ɴ , 2014), P1 № ԅ Ḥ

ꜚⱴ ⱴ , N170 № ԅ ᵣ , EPN ԅ Ḥ

, LPP № ԅ ⱴ ⱴ Ȃ ҍ Aviezer ֲ(2012)
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 5 

, ᵣ Ḥ ᶫ Ḥ ׆↕ , ҉ ⌠, №ҍ №

ӊ Ҍ , ᵣ↕ , ҩ ERP №҉, P1ȁ

N170ȁEPNȁLPPȂ 

2  1̔ ꜚ №ҍ № ᴆҊ ᵣ ל ᴇ  

2.1   

ꜚ №ҍ № ᴆҊ ᵣ ל ᴇ , Ҭ ꜚ

ᴇ ñ ò ᵣ ᴇ № Ȃ 

2.2   

2.2.1   

19 ( 9 , 17~22 , ҹ 18.89 , SD = 1.24), 

ҹ ≠ , ⱬ ⱬ Ȃ ⱴ , ԇ ѿ

Ȃ 

2.2.2   

┬ ( ȁ ᵣ)× ( ȁ ) ῤ Ȃ ҹ ᴇ

№Ȃ 

2.2.3   

ꜚ ῍ 60 (30 № 30 №), Ȃ , ԅ

Aviezer ֲ(2012) ̔ , ῏ ҹñ № ò ñ № ò, 

ҍñӑӒ ò ñ ò ñ ò , ῍ ⌠ҍҺ ῏ 300 Ȃ

ѿ ‰, ᶏ Ȃ ‰ Ҋ̔ ᵣḤ

; ; № № ( 1 № )ῤ , ҹ

Ҭ , № № ( ꜚ ҍֲז ȁ ) Ҍ῀

Ȃ∞ ҹ № № ῤ , Һ ҊḤץ ̔1) ꜚ

ῤ; 2) Ҭׅ ӑӒ ȁ ; 3) , 

ñ № òȂ 60 , Photoshop ᴆ, №׆ Ҭ ₮, 

60 ץ ; ᵟ Ḥ , 60 ᵣ Ȃ┬

21 CRT ҉(60 Hz┘ )Ȃ 100 cmȂ ҹ

3.4°×3.4°, ᵣ ҹ 5.7°×5.7°Ȃ 

E-Prime ᴆ(Psychology Software Tools, Pittsburgh, PA) ┬ ҍ ҹ

Ȃ 1, ҩ trialҬ, ┬ Ҋ 1~9 № ȂҊ
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 6 

№ , №≢ҹ ᴇ 1~9∞ (1ҹ , 2ҹ , 3ҹ , 4ҹ

, 5ҹҬ , 6ҹ , 7ҹ , 8ҹ , 9ҹ ) ᴇ

1~9∞ (1ҹ ᵞ, 5ҹҬ ṿ, 9ҹ )Ȃ ҩ Ҭ, ׆ 1~9

Ҭ ѿҩ ∞ ᴇ, , Ῥ ѿ 1~9Ҭ ∞

, Ҋѿҩ Ȃ ≢ ᵣ ≢ң №, № 60ҩ , 

2 , Ȃ 

 

1  1  

̔A: ᶛ; B: ᶛ, 1ҹ № , 2ҹ № ᵣ, 3ҹ № , 4ҹ № , 5ҹ № ᵣ, 6ҹ №

 

2.3  ⅎ  

№ SPSS 17.0 (IBM, Somers, )Ȃ ᴇ №

2Ȃ ᴇ∞ ᴋⱵҬ, ᴇ № ┬ ( ᵣ vs. )× ( № vs. №)

№ , ┬ Һ , F(1,18) = 71.62, p < 0.001, ɖp
2 = 0.799, 

ᵣ ᴇ( ± ‰ , 5.93 ± 0.17) ԍ ᴇ(4.71 ± 0.15)Ȃ Һ

, F(1,18) = 124.95, p < 0.001, ɖp
2 = 0.874, № ᴇ(6.45 ± 0.21) ԍ № ᴇ

(4.20 ± 0.13)Ȃ┬ ҍ ֜ԑᵬ , F(1,18) = 14.50, p < 0.005, ɖp
2 = 0.446, 

№ , , ᵣ, № ᴇ ԍ № ᴇ( ̔

№ 5.57 ± 0.23, № 3.86 ± 0.13, p < 0.001; ᵣ̔ № 7.33 ± 0.23, № 4.54 ± 0.20, p < 
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 7 

0.001)Ȃ ᴆ ᵣ ᴆҊ №ҍ №ӊ , ԅ T , 

, t (18) = ī3.81, p < 0.005, Cohen'd = 0.87Ȃ , №ҍ №ӊ ᴇ

ᵣ ᴆҊ (ñ№òīñ№ò, r̔2.79 ± 0.27, ̔1.70 ± 0.22)Ȃ Ҭ ꜚ

№ № , ᴇ ñ ò, Ӟ ᵣ ᴇ № , ᵖ ᵣ ל №

№ ᴇ № ԍ Ȃ 

 

 

2  1 ᴇ №  

 

∞ ᴋⱵҬ, № № , ┬ Һ

Ҍ , F(1,18) = 0.68, p = 0.42Ȃ Һ , F(1,18) = 26.83, p < 0.001, ɖp
2 = 

0.598, № (6.45 ± 0.28) ԍ № (5.27 ± 0.21)Ȃ┬ ҍ

֜ԑᵬ , F(1,18) = 17.35, p < 0.005, ɖp
2 = 0.491, № , , 

ᵣ, № ԍ № ( ̔ № 6.10 ± 0.27, № 5.42 ± 0.27, 

p < 0.01; ᵣ̔ № 6.79 ± 0.36, № 5.12 ± 0.22, p < 0.001)Ȃ ᴆ ᵣ ᴆ

Ҋ, №ҍ №ӊ ԅ t , , t (18) =ī4.17, p < 0.005Ȃ

, №ҍ №ӊ ᵣ ᴆҊ (ñ№òīñ№ò, r 1̔.67 ± 0.28, 

0̔.68 ± 0.22)Ȃ ᵣ ל Ҭ ꜚ № № ΐ

№ , ᵖ ᵣ ל № № № ԍ Ȃ 

1 , ᴇ ңҩ ץ ,҉ № № № Ȃҍ

Aviezer ֲ(2012) ӊ ң (̔1) ᵣ ץ ᶫ Ḥ , №

, № ᴇ ⱴ , , ԅҬ ꜚ ᵣ ᴇ

№ ׆(2) ; ҉, № № ȂҌ ӊ ԍ, Aviezer ֲ
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 8 

ᴇ ñ ò ⌠ Ȃ , ᴰ ᴇḤ

№ , № № ᴇ ⱴ , Ҭ ꜚ ᴰץ ѿ

Ḥ Ȃ Ӈ, № ҍ № ⌠ ᴰ ָӇ , ᵣ ᴰ

≢, 2 ҹ ѿ Ȃ 

3  2̔ ꜚ № № ᵣ ל  

3.1   

№ ꜚ № № ᵣ ל , ᴇ

ᵞ № ᵣ ᴇ № Ȃ 

3.2   

3.2.1   

16 ( 15 , 18~21 , ҹ 19.56 , SD = 0.81), 

ҹ ≠ , ⱬ ⱬ Ȃ ⱴ , ԇ ѿ

Ȃ 

3.2.2   

┬ ( ȁ ᵣ)× ( ȁ ) ῤ Ȃ ҹ

№ Ȃ 

3.2.3   

ҍ 1 Ȃ 3ҹ 2 , ҩ trialҬ, ┬ Ҋ 1~6

ȂҊ , №≢ҹ (1-Ҭ , 2- ӏ, 3- ᴴ, 4- , 5-

, 6- Ȃ ׆ 1~6Ҭ ѿҩ ∞ , 

, Ҋѿҩ Ȃ ῍ ңҩ №, ѿ № ҹ , ԋ №

ҹ ᵣ , № 60ҩ , 1 , Ȃ 
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 9 

 

3  2 (A) ∞ (B) 

 

3.3  ⅎ  

1  Ҍ ᴆҊ ∞ №  (  ± ‰ ) 

ᴆ Ҭ  ӏ ᴴ    ɢ2(df) p 

№ 10.83±10.24 32.92±14.33 18.75±10.47 27.29±12.09 4.38±5.10 5.83±5.20 41.12(5) < 0.001 

№ 10.00±7.17 17.71±6.64 36.04±14.30 11.46±6.87 3.13±3.81 21.67±13.33 40.04(5) < 0.001 

ᵣ № 3.33±3.54 83.54±11.69 2.08±3.51 8.75±6.76 1.88±4.24 0.42±1.10 257.70(4) < 0.001 

ᵣ № 33.33±21.95 8.96±7.04 30.42±16.02 14.79±9.05 2.50±4.49 10.00±14.29 44.24(5) < 0.001 

 

∞ 1 3Ȃҹԅ ѿ

, №≢ 4 ᴆҊ( №ȁ №ȁ ᵣ №ȁ ᵣ №) 6

№ ԅ Ȃ , 4 ᴆҊ ῒ , ps 

< 0.001Ȃ , Ҍ ᴆҊ ⌠ ῤ Ȃ № ᴆҊ, 

( ԍ 15%) ᶭ ҹ ӏ(32.92%)ȁ (27.29%)ȁ ᴴ(18.75%), 

№ ᴆҊ, ᶭ ҹ ᴴ(36.04%)ȁ (21.67%)ȁ ӏ(17.71%)Ȃ

ᵣ № ᴆҊ, ҹ ӏ(83.54%), ῒ № ԍ

9%Ȃ ᵣ № ᴆҊ, ᶭ ҹҬ (33.33%)ȁ ᴴ(30.42%)Ȃ 

4 ᴆ № , № ᵣᴰ ҹ ѿ, ҹ ӏȂ
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 10 

׆ ҹ҉ , ≠ ᵣꜚᵬ ₮ҽ , Ȃῒ ҈ ᴆҊ, 

⌠ ῤ Ȃ ԍ ┬ , № № ⌠ ( ӏ)Ӟ

( ȁ ᴴȁ )Ȃ ᴇ ᴇ , №ҍ

№ӊ ᴇ , ҹ Aviezer ֲ(2012) Ҭ ᴇ ñ ò

ᶫԅ Ȃ , ᵣᴰ ҹ ѿ, № ᵣ ҹ , 

№ ᵣ ҹ ᴴ Ҭ ׆ , ᴇ №҉ , ₮ №ҍ № ᴇ

№ Ȃ 

1 2 ץ , 6 ( ӏȁ ᴴȁ ȁ ȁ ȁ

), Ҭ ꜚ № № , ᴰ ѿ, ⱴ

Ȃ Ӈ, ֲ ᵥ ñ ò ñ ò̙ ԍ№ № № , 

ᵞ № ᵣ № , ᵌ └, 3 ERP

Ȃ 

4  3̔ ꜚ №ҍ № ᵣ ל ⱴ └ 

4.1   

16 ( 11 , 18~26 , ҹ 20.56 , SD = 2.39), 

ҹ ≠ , ⱬ ⱬ Ȃ ╠ ԅ , ԅ ӥȂ

ᵝᴶ ᴪ ‰Ȃ 

4.2   

῍ 80 (40 № 40 №), Ȃҹԅ ⱴ ᴆҊ

ⱴ ⁞ , 1 2ᶏ 60 , №

ⱴԅ 20 (10 № 10 №)Ȃ ҍ 1 Ȃ , 

῍ 160 4̔0 № ȁ40 № ȁ40 № ᵣȁ40 № ᵣȂ

ҍ 20 160 ᴇ №( № ҍ 1 ), 

, № ᴇҹ 4.57 ± 0.22, ҹ 5.28 ± 0.19; № ᴇҹ 3.44 ± 014, 

ҹ 5.08 ± 0.22; № ᵣ ᴇҹ 7.17 ± 0.14, ҹ 6.33 ± 0.19; № ᵣ ᴇҹ 4.23 ± 

0.13, ҹ 3.84 ± 0.17Ȃ ץ ֦ ҉Ȃ┬ 21

CRT ҉(100 Hz ┘ )Ȃ 90 cmȂ ҹ 5.7°× 

5.7°Ȃ 

E-Prime ᴆ ┬ ҍ ҹ Ȃ ң №̔ (

┬ )ҍ ᵣ ( ᵣ┬ )Ȃ 4Ȃ ᾢ ҉ Ҭ ѿҩ
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 11 

500 ms, 400 ms⌠ 600 ms , ┬ ( ᵣ ) 800 msȂ

Ῥ 2000 ms, Ạ Ȃ ₮ , ┬

ᴇᵬ₮∞ , ; , ñFò, , 

ñJòȂ ԅ , ѿ ᵬ₮ Ȃ Ҋҩ trial ₮

ӊ╠, 500 ms Ȃ 

ᵣ , № 6ҩ (block), ҩ 40ҩ Ȃ

ҩ Ҭ, ң ᴆ̔ №ȁ №, ғ ₮ Ȃ ҩ Ҭ, 

3 , ᴆҊ( № №)120ҩ Ȃ ҍ ᵣ Ȃ 

 

4  3 (A) ҹ (Bҹ , Cҹ ) 
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4.3  ⅎ  

ᶏ NeuroScan Ὲ ֟ 64 ҍ№ (NeuroScan 4.5)Ȃ

10-20 64 ץ , ᶷӲ ᵬҹ Ȃ ᶷ

(HEOG), ҉Ҋ (VEOG)Ȃ ҩ

Ḡ 5 kɋץҊȂ ҹ 1000 Hz/ Ȃ EEG (off line) Ȃ

≠  Neuroscan ᴆ(Scan 4.5)ῤ Ȃ ҹ 0.1~30 Hz, 

ҹῃ Ñ 50 ɛVҹץ , ‰ᾟ№ ῒזᴺ Ȃ 

ҹ ┬ ( ᵣ ) №, ERP№

ԍ ┬ (Onset) , № ҹ┬ ╠ 100 ms⌠┬

800 ms, ┬ ╠ 100 ms 0 msҹ Ȃ Һ № P1ȁN170ȁEPN LPP

№, Ȃ PO7 PO8 № P1 (90~110 ms)ȁN170 

(150~170 ms) EPN №(230~260 ms); P3, Pz, P4 № LPP №(300~550 

ms)Ȃ 

4.4  ⅎ  

ҹ ṿ± ‰ Ȃ ҹ Ҭ, Һ №

( ) Ȃ ᴆҊ, ҹ̔

/ , № ᴆҊ, ѿ῍ 120ҩ , 80 ∞ ҹñ ò, 40∞ ҹ

ñ òȂ Ӈ ҹ̔80/120 = 0.67, ҹ 40/120 = 0.33Ȃ

Ạ Ҍ ῀ № Ȃ ҈ № , ┬

( ȁ ᵣ)× ( №ȁ №) × ( ȁ )Ȃ №

Ҭ, P1ȁN170ȁEPN LPP ҈ № , ┬ (

ȁ ᵣ)× ( №ȁ №)× Ȃ № Pṿ Greenhouse Geisser , 

Bonferroni Ȃ 64 ₮( 5)Ȃ 

4.5   

4.5.1  ҿ  

ᴆҊ ᴇҹ 4Ȃ Һ [F(1,15) 

= 7.36, p =0.016, ɖp
2 = 0.33], ҹ (0.44 ± 0.02) ԍ ҹ

(0.53 ± 0.02)Ȃ┬ ֜ԑᵬ [F(1,15) = 53.77, p < 0.001, ɖp
2 = 0.78], 

┬ ҹ , ҹ (0.61 ± 0.03) ԍ ҹ (0.36 

± 0.03, p < 0.001), , ┬ ҹ ᵣ , ҹ (0.52 ± 0.02) ԍ
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 13 

ҹ (0.45 ± 0.01, p < 0.01)Ȃ ֜ԑᵬ [F(1,15) 

= 472.30, p < 0.001, ɖp
2 = 0.97], ┬ ҹ № , ҹ (0.72 ± 0.03)

ԍ ҹ (0.26 ± 0.02, p < 0.001), ┬ ҹ № , ҹ

(0.81 ± 0.02) ԍ ҹ (0.17 ± 0.02, p < 0.001)Ȃ ҹ , ┬

ȁ ҈ ֜ԑᵬ [F(1,15) = 244.59, p < 0.001, ɖp
2 = 0.94], 

№ , № ᴆҊ, (0.52 ± 0.04)ҍ (0.46 

± 0.04, p =0.42)ӊ Ҍ , ῒ ҈ ᴆҊ, ң , ps < 

0.001Ȃ № ᴆҊ, (0.77 ± 0.02) ԍ (0.20 ± 0.02); 

ᵣ № ᴆҊ, (0.91 ± 0.02) ԍ (0.06 ± 0.01); , 

ᵣ № ᴆҊ, (0.85 ± 0.02) ԍ (0.13 ± 0.02)Ȃ┬ Һ

ȁ Һ ȁ┬ ֜ԑᵬ Ҍ (ps >0.2)Ȃ 

҉( 4), ┬ ȁ ҍ Һ Ҍ (ps > 0.05)Ȃ

┬ ֜ԑᵬ [F(1,15) = 14.81, p = 0.002, ɖp
2 = 0.50], ┬ ҹ

, ҹ (621.1 ± 50. 9 ms)ҍ

(608.3 ± 54.6 ms, p = 0.50), , ┬ ҹ ᵣ , ҹ (601.2 

± 44.5 ms) ԍ ҹ (666.7 ± 49.2 ms, p < 0.01)Ȃ

֜ԑᵬ (F(1,15) = 23.91, p < 0.001, ɖp
2 = 0.61), ┬ ҹ № , ҹ

(541.6 ± 35.6 ms) ԍ ҹ (705.1 ± 59.4 ms, p < 0.001), ┬ ҹ

№ , ҹ (680.7 ± 55.5 ms) ԍ ҹ (569.9 ± 

41.7 ms, p < 0.005)Ȃ ҹ , ҈ ֜ԑᵬ [F(1,15) = 14.19, p = 0.002, ɖp
2 = 0.49], 

№ , ҍ ᴇѿ , Ȃΐᵣ , 

№ ᴆҊ, ᴇҹ (582.1 ± 43.9 ms) ԍ (650.6 ± 

60.7 ms, p < 0.05); № ᴆҊ, ᴇҹ (566.0 ± 50.2 ms) ԍ

(660.2 ± 59.5 ms, p < 0.005); ᵣ № ᴆҊ, ᴇҹ (501.2 ± 

37.0 ms) ԍ (759.6 ± 63.2 ms, p < 0.001); ᵣ № ᴆҊ, ᴇҹ

(573.8 ± 41. 8 ms) ԍ (701.1 ± 58.1 ms, p < 0.005)Ȃ 

ҹԅ ᵀ ≢ ⱬ, ≢ⱬ dǋ (Macmillan & Creelman, 2004)

Ҭ ᶏ Ȃdǋ ԍ № ∞ ҹ (₯Ҭ )ҍ № ∞ ҹ

( )Ȃ t , ᴆҊ, dǋ (M = 0.65, SD = 0.24) ᵣ

ᴆҊ dǋ (M = 1.89, SD = 0.38)ҍ 0 ῒ [ t̔ (15) = 10.77, p < 0.001, Cohen' d 
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 14 

= 2.71; ᵣ̔t (15) = 19.91, p < 0.001, Cohen' d = 4.97]Ȃ , ≢

ⱬ, ᵣ ᴆҊ, ҉ץȂ 

4.5.2  ERP  

ᵣ ┬ №(P1ȁN170ȁEPN LPP) ҈

№ , ┬ ( vs ᵣ)× ( vs )× , ̔ 

P1 

Һ [F(1,15) = 6.84, p = 0.02, ɖp
2 = 0.31], ᶷPO8 ṿ(4.77 ± 

0.92 ɛV) ԍ ᶷ PO7 ṿ(3.55 Ñ 0.84 ɛV)Ȃ┬ ҍ Һ

֜ԑᵬ Ҍ (ps > 0.05)Ȃ 

N170 

┬ Һ [F(1,15) = 36.12, p < 0.001, ɖp
2 = 0.71], (ī10.54 Ñ 1.42 ɛV) 

ᵣ(ī5.62 Ñ 1.22 ɛV)N170 Ȃ┬ ҍ ֜ԑᵬ [F(1,15) 

= 6.66, p = 0.021, ɖp
2 = 0.31]Ȃ № ( 6), № ᵣ(ī6.09 Ñ 1.30 ɛV)

№ ᵣ(ī5.15 Ñ 1.15 ɛV)N170 (p < 0.005), №(ī10.48 Ñ 1.40 ɛV)ҍ №

(ī10.59 Ñ 1.45 ɛV)ӊ (p = 0.136)Ȃ Һ ȁ┬ ֜ԑ

ᵬ ȁ ֜ԑᵬ ץ ┬ ȁ ҈ ֜ԑᵬ Ҍ

(ps > 0.05)Ȃ 

EPN 

┬ Һ [F(1,15) = 64.81; p < 0.001; ɖp
2 = 0.812], (ī0.88 Ñ 1.30 ɛV) 

ᵣ(2.69 Ñ 1.25 ɛV)EPN Ȃ ҍ ֜ԑᵬ [F(1,15) = 

32.45; p < 0.001; ɖp
2 = 0.68]Ȃ № , P07 ҉, №(0.34 Ñ 1.28 ɛV)

№(0.92 Ñ 1.26 ɛV), PO8 ҉, №(1.33 Ñ 1.44 ɛV)ҍ №(1.02 ± 

1.41 ɛV) Ȃ┬ ҍ ֜ԑᵬ , F(1,15) = 9.49, p < 

0.01, ɖp
2 = 0.39Ȃ № ( 6), № (ī1.17 Ñ 1.28 ɛV)№ (ī0.60 Ñ 

1.34 ɛV) EPN (p < 0.05), , № ᵣ(ī2.27 Ñ 1.23 ɛV) № ᵣ(ī3.11 

Ñ 1.28 ɛV)EPN (p < 0.01)Ȃ Һ ȁ Һ ȁ┬

֜ԑᵬ ץ ┬ ȁ ҈ ֜ԑᵬ Ҍ (ps > 0.05)Ȃ 

LPP 

┬ Һ [F(1,15) = 13.38, p < 0.005, ɖp
2 = 0.47], ᵣ(5.73 Ñ 0.67 ɛV) 

(4.60 Ñ 0.60 ɛV)LPP №Ȃ Һ  [F(1,15) = 22.97, p < 
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0.001, ɖp
2 = 0.61], № (5.41 Ñ 0.63 ɛV)№ (4.92 Ñ 0.61 ɛV)LPP №

( 7)Ȃ Һ [F(2,30) = 4.07, p < 0.05, ɖp
2 = 0.21], Pz (6.02 Ñ 0.62 ɛV)

P3 (4.60 Ñ 0.67 ɛV, p < 0.01)) P4 (4.88 Ñ 0.77 ɛV, p < 0.01) LPP №Ȃ

ԋ ҈ ֜ԑᵬ Ҍ (ps > 0.05)Ȃ 

 

 

5  P1ȁN170ȁEPN LPP №  

̔  
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6  P1ȁN170 EPN № ERP  

 

7  LPP №  

4.6   

׆3 ҹ ҉ ԅ ᵣ ל ≢ Ҍ Ȃ׆ ҹ , 

ᵣ № , ҍAviezer ֲ(2012) , ᵣ

ᶫ Ḥ Ȃ ױ , , Ḥ ῃ , 
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∞ ԍ № ,҉ץ ᴇҹ Ȃᵖ , №

ᴇҹ Ȃ 

ERP ҉, ᵣ ל ң Ҍ ᵣ Ҍ Ȃ

ᾢ, ҍ ѿ (Bentin et al., 1996; Righart & de Gelder, 2007), ᵣ , 

ԅ N170 , N170 № ⱴ ԍ ⱴ Ȃῒ , 

ᵣ ԅ EPN №ȂEPN ԅ , Ḥ ԇ

ѿ (Schupp, Flaisch, Stockburger, & Junghöfer, 2006)Ȃ , N170

, ԅ № ᵣ № ᵣ №, EPN , ԇ

ᵣ ⱴ № ԅ ⱴ , ᵣ EPN Ȃ

ⱴ , ᵣ ԅ LPP №Ȃѿ , LPP №ҍ┬

ᵀҍ№ ῏(Kutas, McCarthy, & Donchin, 1977; Pritchard, 1981), , ҍ ῀

Ӟ ѿ ῏ (Kok, 1997)Ȃ , ᵣ ԅ

῀ ⱴ , ѿ ᵀҍ ᴇ ῏ Ḥ , Ҍ № Ȃ 

ԅ ᵣ ERP Ҍ ӊ , ῏ ᵣ ל

№ № ⱴ └ Ҍ Ȃ , ҉, № № ԅ

EPN Ȃ ԍ ᵣ , ԅ № № , ҩ ERP №

҉, N170ȁEPN LPPȂERP ҹ ҹ ᶫԅ , ҹ ᵣ

№ , ԍ № ᵣ № ᵣ ≢

ⱴ Ȃ ױ № ῀ Ȃ 

5   

ԅ ᵣ ꜚ № №ң ᴆҊ ⱴ Ȃ 1 3

ҹ , Ҭ ꜚ ᴇ ᵞ № ᵣ ᴇ

№ , ᴆ, ᵣ ᴆҊ №ҍ № ӊ ᴇ , ᵣ №

ᴇҹ , ᵣ № ᴇҹ Ȃ 2 , ᵣ ל

ᴰ ⱴ Ȃ , ҉, ᵣ ᴆҊ, ҩ ERP №҉ №

ҍ № ≢Ȃ 

5.1  ᵩ שׂ ҅  

҈ҩ ҹ , ᵣ ⱴ ∞ ₮ ᴇ , 

ԍ ᴰ ᵣ ᴰל ҹ ѿ Ȃ 2 , ꜚ

ᴰ , № ӏȁ ȁ ᴴ, 
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№ ᴴȁ ȁ ӏȂ , ᵣ ҹ ѿ, 

ῒ № ᵣ, ҹ ῐ, № ᵣẒ ᴴ Ҭ Ȃ 

№ Ҋ , № ᴰ ⱴ , ҍ

ᴇ , 2Ҭ, № Ҋ, ҹ 55% ( ᴴȁ ȁ

), ҹ 33%ȂӞ , № , 

, Ȃ ᵬ ԅ 2016 ᴪ ‗

ӑӒ ‗ Ἕ, ꜚ ( ȁҀ ) № ┴ , ҍ

ѿ , ᶛ ᴪ ҽ , , , ѿ ≠ , ₃ ӊ , 

ꜚ ↕ ꜚ , Ȃ № ԅ ᴇ ⅞№

, ҍ 3Ҭ № ᴇҹ ѿ Ȃ

1Ҭ, № ᴇ ṿҹ 5.57№, 5№ҹҬ , № Ҍΐ

ᴇḤ Ȃ , Aviezer ץ(2012)ֲ Wang, Xia Zhang (2017) , ѿ

№ ( ᵣḤ ) , № ᴇҹ 7 № , ᵣḤ

ꜛ ’Ҋ, № Ẓ ԍ∞ ҹ Ȃ 

ꜚ № № ∞ Ҭ, ᵣ ל ѿ ᴨלȂ , 

ֲ ᴇ ∞ ҍ ꜚ ῏, , 

, ҹ ץ ᵣ Ҭ(Xiao, Li, Li, & Wang, 2016)Ȃל ꜚ

ᵈ׆ץ ȁ ╠ ᵣꜚᵬҬ ₮ ( Ҭ № ᵣ), ꜚ ׆ץ

ȁ ȁ Ҋ ᵣꜚᵬҬ ₮ ( Ҭ № ᵣ)Ȃ Ҭ, ֲױ

ᴪ Ḥ , ȁ ᵣȁ (Bogart, Tickle-Degnen, & Ambady, 2014)Ȃ

ԍ ҩ Ḥ ҉ ΐ ᴨל, ‗ԍ Ḥ Ȃ

Ҭ, № № ԍ ꜚ , ᵣ , ᴰ Ҍ , 

ᵣ ᴰל , ᵣ ל ҉ ᵬ Ȃ 

׆ , ≢ , 1) ԍ ᵀ ꜚ , ᵣ ל

ᵌӍ ᶫҍῒ ѿ Ḥ ; 2) № , № ᴰ ⱴ , 

Ҍ ₮ ꜚ ’Ȃ 

5.2  ⅎ ⅎ ꜘ ┼ 

(1) P1 , ≢ ꜚ Ḥ  

׆ ,҉ ⱴ ҈ (W. Luo et al., 2010; Zhang et al., 2014), 

№ № № ῤ Ȃ ѿⱴ , P1 №
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ԅ Ḥ ꜚⱴ ⱴ (W. Luo et al., 2010), Ҭ, Ҭ ┬

, ᵣᴪ P1 (Zhang, Wang, & Luo, 2012; ҸҸ , 2015)Ȃ

, ᵣ, ≠ P1 №҉ ≢, ῒ

ԋȂ ѿ, ԍ ԍ , ᴰ ῤ

ⱴ ( 2), ┬ ꜚ ⱴ Ȃ ԋ, Ӟ

ԍ № № , ᵖ ԍ ᵞ, P1 №

Ḥ ⱴ , ȁ ᵣȁ Ȃ 

(2) Ҭ , ᵣ Ҍ № № ≢ 

ⱴ ԋҩ N170 EPN №(W. Luo et al., 2010; Zhang et al., 2014; 

ҸҸ, , , 2013)Ȃ ᵣ ᴆҊ, ≠ ԅ N170 №

EPN №, ᴆҊ, ֽ EPN №҉, ≠ ԅ

EPN ȂN170 №, ԅ ᵣ , ѿ , ┬ (

ȁ ȁ ) N170 (Bentin et al., 1996; Eimer, 2000)Ȃҍ ѿ , 3

, ᵣ ԅ N170 Ȃ ҹ , N170

₮ ᵣ ᴆҊȂ , ᵣ ל ꜚᵬ N170 (Borhani, 

Borgomaneri, Làdavas, & Bertini, 2016; Borhani, Làdavas, Maier, Avenanti, & Bertini, 2015), 

ꜚᵬ , ꜚᵬ ᵣ┬ ᴪ Ȃ Ҭ, ≠ ᵣ ל

₮ѿ , ҽ , ᴰ ≠ , ᵣ

ᵬꜚל , ᵞ Ȃ , ԍ ≠ ᵣᴰ ꜚᵬ

Ҍ Ȃ , № № ӊ N170 , ңҩ , 

ѿ, Ҭ ⌠, ῏ N170 № ≢ ѿ Ԉ , №

N170 №Ҍ ⌠ (Eimer et al., 2008; Kiss & Eimer, 2008)Ȃ Ҭ

ᴆҊ N170 № , Ӟ ԍ N170 №Ҍ ԍ

Ȃ ԋ, № № ΐ , № ꜚᵬ, 

Ạ₮ № , ᶏ N170 № ≢ΐ ѿ № , №

№ N170 Ӟ Ҍ Ȃ  

EPN ԅ Ḥ (ᶰ , 2014), Ḥ ᴪ Ҭ ┬

EPN №(Kissler & Herbert, 2013; Zhang et al., 2014)Ȃ Ҭ, 

ҍ ᵣ ᴆ ̔ ᴆҊ, EPN , ᵣ ᴆҊ, ≠

EPN Ȃ ױ ҹ, ERP , ԅ , Ҭ

ch
in

aX
iv

:2
01

80
4.

01
79

4v
1

ChinaXiv合作期刊



 20 

Ḥ ԇ ѿ (Schupp et al., 2006; ɴ , 2014)Ȃ , №

№ , № ᵣ № ᵣ ȂӞ

, ᵣ ԅҌ ⱴ Ȃ 

(3) , Ḥ № ҍ ῀ⱴ  

ⱴ , LPP №҉ Һ ̔ ᵣ┬ , 

№ № ԅ LPP Ȃѿ , LPP № ԅ┬ ῀ⱴ

ҍ№ (Kutas et al., 1977; Pritchard, 1981), Ӟ ԅֲױ ῀ (Kok, 1997)Ȃ

ҍ ѿ , Olofsson ֲ ҍ ῏ ERP ԅ (Olofsson, 

Nordin, Sequeira, & Polich, 2008), ┬ ┬ ᴪ LPP №Ȃ

Ҭ, № LPP , ѿ ⱴ ѿ №

ҍ № ῀ⱴ № , ѿ ԇñ ò ⱬ, 

ҍֲױ ᵣ ꜚҬ  ñ ò ῏Ȃ 

5.3  Ғ ғ  

Ӟ ֓Ҍ , Ҭⱴץ Ȃ 2, ᴋⱵ , 

Έ ѿ(Ҭ ȁ ӏȁ ᴴȁ ȁ ȁ ) ∞ Ȃp , 

ᴰ , ᶛ , № ꜚ ֟ ȁῐ , №

ꜚ ֟ Ҧȁ ȁ ȁ ȁ , ֓ ѿ ѿ , Ӟ

ѿ Ȃΐᵣ ⌠ , ꜚ ֲ ȁ

ȁ Ȃ Ҭ, ץ ꜚ ֲ ᴧ , 

ᴪ ֓ , Ῥ ῏ ᴇȂ 

, ꜚ № № ⱴ └ ԅ , ᵣ

ᴰ ҉ Ҍ , ꜛԍֲױ ῀ԅ ᵬ └Ȃ , Ҭ

┬ , ԅֲױ ≢ , ⱴ ԅ ױ ⱴ Ȃ 

6   

҉ , Aviezer ֲ ҉, ҹ ERP , ԅ ꜚ №

№ ⱴ , ԅ ₮ ҈ҩ Ȃ ̔ 

׆(1) ≢ ҉, Ҭ ꜚ ᴇ ᵞ № ᵣ

ᴇ № Ȃ ԍ ᵀ ꜚ , ᵣ ל ᵌӍ ᶫҍῒ

ѿ Ḥ Ȃ 

(2)ñ ᴇ ᵞ № ᵣ ᴇ № ò ѿ , 
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ԍ ᵣᴰ ῤ Ҍ , ⱴ , ᵣᴰ

Ḥ ҹ ѿȂ 

(3) ῤ ҉, ᵣ Ḥ ≢⌠, N170 №҉Ȃ

≢ EPN №҉Ȃ ⱴ , ᵣ, №

ԇ Ȃ ҩ ᵣ ᵀҍ№ , ҹ ҹ ҉ ᵣ

ᶫ № ᴇḤ ᶫԅ Ȃ 
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Abstract 

For humans, both face and body play important roles in conveying emotional information. 

Previous studies showed that body postures rather than faces could provide more valid 

information about valence in the recognition of victory and defeat. The present study aimed to 

compare the processing of the faces and the bodies of victory and defeat. 

The current study employed emotional expressions of Chinese professional players reacting 

to victory or defeat to compare the processing of emotional faces and body postures using 

behavioral and ERP recordings. 80 images (40 winners and 40 losers) were obtained through 

Google and Baidu image search, using the search keyword ñreacting to winning a pointò or 

ñreacting to losing a pointò, intersected with ñtennisò or ñtable tennisò or ñbadmintonò. In 

Experiment 1, the behavioral experiment asked participants to rate the valence and intensity of the 

faces and the body postures on a 9 point scale (valence: 1-the most negative and 9-the most 

positive; intensity: 1-the least intense and 9-the most intense). In Experiment 2, participants were 

asked to determine the type of emotion (neutral, happiness, sadness, anger, fear, and disgust) 

expressed by the faces and the body postures. In the ERP study (Experiment 3), participants were 

instructed to indicate the valence (positive or negative) of the faces and the body postures. 

The behavioral results showed that body postures rather than faces facilitated the 

discrimination between victory and defeat. Compared to body postures, the faces were more 

complex and involved a variety of facial expressions. The behavioral result of the ERP study 

showed that body postures rather than faces could provide more valid information about valence. 

The ERP results showed that the emotional information of body postures could be detected earlier 

than faces, as reflected by larger N170 amplitudes for winning body postures than losing body 

postures. However, there was no significant N170 difference between winning faces and losing 

faces. The emotional effect of faces was reflected by the EPN component, and losing faces elicited 

larger negative EPN amplitudes than winning faces. On the contrary, winning body postures 

elicited larger negative EPN amplitudes than losing body postures. Moreover, victory elicited 

larger LPP amplitudes than defeat under both face and body conditions.  

These data suggest that the higher rate of discrimination between winning body postures and 

losing body postures is possibly due to the stimulus evaluation and categorization of body postures 

at multiple stages of processing. It is hoped that the current results regarding the emotional 

processing of facial and body expressions will help us understand the mechanisms of the 

emotional brain.  

Key words  body posture; facial expression; ERP 
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