
• 呈示時間が短いときには人種
によるCowan’s Kの違いは見
られなかった 

• 呈示時間が長くなるにつれて
人種効果が見られるように
なった

結果
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自人種顔は他人種顔よりもWM容量が大きく、符号化速
度が速い 

結果
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task to a mixture of three components (illustrated in
Figure 3a) corresponding to: reporting the target orienta-
tion (top), mistakenly reporting one of the other (non-
target) orientations in the memory array (middle), and
responding at random (bottom). Orientations of all
memory array items are recalled with Gaussian variability.
Mathematically, the model is described by the follow-

ing equation:
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where E is the true orientation of the target item, !̂ is the
orientation reported by the subject, and 7. is the von
Mises distribution (the circular analogue of the Gaussian)
with mean zero and concentration parameter . . The
probability of reporting the correct target item is given
by !. The probability of mistakenly reporting a non-target
item is given by ", and {81, 82, I 8m} are the orientations
of the m non-target items. The probability of responding
randomly is given by + = 1 j ! j ".
Maximum likelihood estimates of the parameters !, ", + ,

and . were obtained separately for each subject and

experimental condition using an expectation–maximization
algorithm. The optimization procedure was repeated from a
range of different initial parameter values to ensure that
global maxima were obtained. Concentration . was con-
verted to the more familiar standard deviation, A, according
to the method of Fisher (1995).
Hypotheses regarding the effects of experimental

parameters (exposure duration, array size) on recall
precision and on each component of the mixture model
were tested by analysis of variance (ANOVA). In Experi-
ments 2–4, t-tests were used to test for precision
advantages for valid over invalid or neutral trials and for
neutral over invalid trials.
Analysis code is available online at http://www.sobell.

ion.ucl.ac.uk/pbays/code/JV10/.

Experiment 1

This experiment investigated the observers’ ability to
reproduce from memory the orientations of objects
presented in masked displays of varying size and duration.
Previous studies testing recall of memory arrays with

Figure 1. Assessing effects of exposure duration on recall of orientation. (a) The recall task used in Experiment 1. An array of colored
oriented bars was presented for a variable exposure duration, followed by a pattern mask. After a blank retention interval, a probe bar
appeared and subjects used a response dial to adjust its orientation to match the item with the same color in the memory array (the
target). The angular difference between response and target orientations was taken as a measure of recall error. (b) Three hypotheses
regarding the evolution of recall precision with exposure time, as a function of the number of items in the memory array. Here, lighter
shades indicate more items stored in memory. The top panel is based on an assumption of limited storage capacity: as more items are
stored, the maximum attainable precision declines. The middle panel depicts the case of limited encoding capacity: Eventually, the same
level of precision is reached regardless of array size. Finally, the lower panel shows expected performance when both storage and
encoding capacities are limited. Compare these possible results with the actual findings in Figure 2a.
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符号化速度とWM容量の間に相関は見られなかった 
結果
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他人種顔のFAは自人種顔よりも大きい
結果
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一般的なのは自人種顔は全体処理が促進される説 

• 自人種顔は他人種顔よりも全体処理が優位（McKone, 
Brewer, MacPherson, Rhodes, & Hayward, 2007; Zhou, Liu, Xiao, Wu, 
Li, & Lee, 2018） 

• 熟達したオブジェクトでは全体処理が促進される（Curby 
and Gauthier,  2010; Curby, Glazek, & Gauthier, 2009） 

• ただし、自人種顔と他人種顔で全体処理の程度に違いが
ないとする研究も（Harrison, Gauthier, Hayward, & Richler, 2014; 
Horry, Cheong, & Brewer, 2015）

考えられるメカニズム
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長期記憶があることが重要？（要検討） 

• 見慣れたオブジェクト（日用品）は色刺激と比べて、呈示時間が長ければ長い
ほど多く覚えられる（Brady, Störmer, & Alvarez, 2016） 

• 日用品は色と比べてWMが活性している（CDAの振幅が大きい） 

• 有名人顔は未知顔と比べて呈示時間が長ければ長いほど多く覚えられる
（Chiou & Lambon Ralph, 2018） 

• 意味的な知識を符号化する脳部位（anterior temporal lobe; ALT）を刺激して
使えなくすると、有名人顔の優位性は見られなくなった 

• よく知っているポケモン（第1世代）は知らないポケモン（最新の世代）より
も固定化が速い（Xie & Zhang, 2017, 2018） 

• 刺激のことをよく知っていることで、重要な視覚的特徴を選択的に（効率的
に）符号化・固定化するための知識がある。

考えられるメカニズム
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• 人種効果は 
1. 自人種顔のWM容量の方が他人種顔よ
りも大きい 

2. 自人種顔の符号化速度の方が他人種
顔よりも速い 

　ことで引き起こされている。 

• WM容量要因と符号化速度要因がそれぞれ
独立した人種効果生起要因となっている。 

• 先行研究ではどちらかだけしか検討してい
なかったところ、両方同時に調べた。

まとめ
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▼あとで追加で質問したい方
はこちら（発表者連絡先）
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