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Abstract

Experiment 1 examined our ability to recognise the usual horizontal orientation of our own face (mirror orientation) as compared with another very familiar face (normal orientation). Participants did not use the same kind of information in determining the orientation of self-face as in determining the orientation of the other familiar face. The proportion of participants who reported having based their judgement on the location of an asymmetric feature (e.g. a mole) was higher when determining their own face’s orientation than when determining the other familiar face’s orientation. In experiment 2, participants were presented with pairs of manipulated images of their own face and of another familiar face showing conflicting asymmetric features and configural information. Each pair consisted of one picture showing a given face’s asymmetric features in a mirror-reversed position, while the facial configuration was left unchanged, and one picture in which the location of the asymmetric features was left unchanged, while the facial configuration was mirror-reversed. As expected from the hypothesis that asymmetric local features are more frequently used for self-face judgements, participants chose the picture showing mirror-reversed asymmetric features when determining the usual orientation of their own face significantly more often than they chose the picture showing normally oriented asymmetric features when determining the orientation of the other face. These results were explained in terms of competing forward and mirror-reversed representations of our own face. 
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1 Introduction

Recently, Tong and Nakayama (1999) reported a series of experiments showing that we are quicker at identifying our own face than the face of a stranger in tasks that require searching for a target face among a set of other faces. This advantage was observed irrespective of whether the face was presented in front, three-quarter or profile view, upright or upside-down, and persisted after hundreds of presentations of the stranger’s face. From such results, Tong and Nakayama concluded that we possess robust representations of our own face. These authors suggested that people also develop robust representations for other highly overlearned faces such as those of friends or family members. Representations for those overlearned faces should be at least as robust as representations for self-face. Indeed, people have extensive visual experience of such faces and, as it happens, robust representations most likely arise from extensive visual experience (Tong & Nakayama, 1999). 

Besides the global amount of visual experience in itself, the distribution of views to which we are exposed is likely to affect self-face recognition. The distribution of views seen from one’s own face is much more restricted than the distribution of views seen from other familiar faces. Visual experience of ourselves derives mainly from self-inspection in mirrors. Mirrors constrain the view of our own face to the full-frontal view and slight angular deviations from it. Even if we can occasionally see ourselves from other perspectives on photographs and films, or through mirror arrangements (e.g. at the hairdresser), we typically see our face in a frontal view. In support of such considerations, Troje and Kersten (1999) showed that participants were faster when naming frontal views compared with profile views of their own face, and that this advantage for frontal views disappeared when naming familiar colleagues’ faces. In addition, Laeng and Rouw (2001) showed that the full-frontal view is superior to other views for facial self-recognition but not for the recognition of other people’s faces. A pose corresponding to 22.5 degrees from the frontal view seems to be optimal for other people’s faces. However, for highly familiar faces (e.g. faces of close friends or partners), the frontal view could be recognised as quickly as the 22.5 degrees view. In short, because of ecological constraints on visual experience, self-recognition is easier from frontal views than from other views. This superiority of frontal views was not observed for other highly familiar faces.

Although we mainly see our own face as it appears in a mirror (Gregory, 2001), it is not unusual to see our own face on pictures in family picture books or on official documents (e.g. passport, or driver’s license). These encounters with normal picture-views of our own face, while not being the most common, are certainly much more frequent than seeing a familiar person’s face in a mirror. In fact, we never or extremely rarely see other people’s faces as they appear in a mirror. The difference of familiarity between a mirror-oriented view and a picture-oriented view of a face is presumably smaller for one’s own face than for another highly familiar face. Hence, in front of one picture-view and one mirror-reversed view of a same face, it should be more difficult to recognise the usual orientation of this face, on the basis of a feeling of familiarity, if this face is ours than if it belongs to another familiar person. Rhodes (1986) reported data that partially supported this prediction. Her participants considered the mirror-reversed picture to be a significantly better likeness of themselves than the normal picture when faces showed a neutral expression, but their choices did not differ from random for smiling faces. However, participants consistently chose the picture-views as better likeness of other familiar faces (classmates or colleagues) than the mirror-oriented views for both smiling and neutral faces. From these results, Rhodes concluded that the ability to distinguish between the picture-view and the mirror-view of one’s own face, in comparison with other familiar faces, was not overwhelmingly robust. This relatively poor performance was precisely explained by competition between forward and mirror-reversed representations for our own face.

The participants’ knowledge of personal asymmetrically located facial details, such as moles or scars, should prevent them from being misled by an inadequate feeling of familiarity. For instance, if you know that you have a mole above the left side of your lips, you will not choose a view showing your mole above the right side of your lips as corresponding to your mirror reflection even if this view elicits a stronger overall feeling of familiarity than the other view. However, Rhodes’ (1986) results suggested that the correct orientation of a face could be determined in the absence of single asymmetrically located features. Moreover, although participants did use asymmetries in the hairstyles to distinguish between picture-views and mirror-views, they were able to select the correct views better than chance in the absence of such information. A study by Tomita and Onodera (1994) confirmed that the use of cues from asymmetric hairstyle is not necessary for discriminating between picture-oriented and mirror-reversed familiar faces but indicated that it may be helpful. In these studies, the role of asymmetrically located features or asymmetric hairstyle was evaluated from analyses of participants’ responses to familiar faces, not to their own face. It is reasonable to suppose that through daily inspection of our face in the mirror while shaving or putting on make up, we acquire a deep knowledge of features asymmetrically located in our face such as moles or small blemishes of the skin. Consequently, using such features should be easier when the task involves one’s own face (self-task) than when it involves another familiar people’s face (other-task). Hence, it was predicted that participants, when instructed to justify their choices, would more frequently evoke asymmetrically located features or asymmetric hairstyles in the self-task than in the other-task (a same gender co-worker’s face was presented in the other-task). Moreover, if using knowledge of such personal facial details is really efficient, then, in the self-task, the proportion of correct choices should be higher in participants that mentioned asymmetrically located features than in participants who based their choice on a global familiarity feeling.

2 Experiment 1

2.1 Methods
2.1.1 Participants
Thirty-two volunteers (10 men and 22 women) aged between 21 and 34 (mean age = 24.5 years) participated. Participants had known their same gender co-worker for between one and seven years (mean = 3.3 years).

2.1.2 Materials 

Thirty-two, full face, frontal view colour photographs of the participants were taken using a digital camera (Olympus C-900). All participants were photographed in front of the same beige wall and instructed to make a neutral facial expression. None of the participants had facial hair or wore glasses or earrings. Photographs were cropped at 900 X 1000 pixels. Normal and mirror-reversed prints (HP 970 Cxi with HP Premium Plus glossy paper) were obtained for each picture. Pictures were arranged horizontally (see figure 1) and measured approximately 8.3 X 6.8 cm.

---PLEASE INSERT FIGURE 1 ABOUT HERE---

2.1.3 Procedure
For each task, the participants were presented with the picture-oriented and the mirror-reversed images of a face (their face or a co-worker’s face). In the self-task the participants were instructed to choose the picture that shows their own face as it appears in the mirror. In the other-task the participants were asked to choose the picture that shows the co-worker’s face as it  appears when he or she stands in front of them. Following each choice, participants were asked to rate their confidence in the correctness of their response on a 5-point scale with 1 = random choice, 3 = fairly confident and 5 = absolutely certain. They were also asked to explain on what basis they made their choice.

The order of presentation of the task (self vs other) was counterbalanced as well as the right/left position of the correct picture. Participants responded at their own pace. If a participant moved a hand toward his/her face, he/she was instructed not to touch it.

2.2 Results and discussion
Firstly, the ability to recognise the more usual orientation of a presented face was assessed by comparing the ability to recognise the mirror orientation of self-face with the ability to recognise the normal orientation of the co-worker’s face. The number of participants who correctly recognised the mirror orientation of their own face (n = 24) was not significantly different of the number of participants who correctly recognised the normal orientation of their co-worker’s face (n = 28) [McNemar test, ²(1) = 0.75; p = .38]. In both tasks, the number of participants who made a correct choice was significantly higher than expected by chance [for the self-task: goodness-of-fit test ²(1) = 8.00; p < .01; for the other-task: ²(1) = 18.00; p < .0001].

It was also possible to compare the present results in the self-task with those from the study by Rhodes (1986) in which 19 out of 27 participants chose the mirror-oriented view of their face. This analysis showed no significant difference between the two studies for the number of participants who made a correct choice [Fisher exact test, p = .77]. 

Confidence ratings associated with correct responses in the two tasks were compared on the twenty participants who were successful on both judgements. This analysis showed a marginally significant difference, t(19) = 2.07, p = .052: confidence ratings tended to be higher in the self-task (M = 3.75, sd = 1.12) than in the other-task (M = 3.00, sd = 1.21). 

A number of participants explained that their choice was based on a global impression of familiarity or likeness (e.g. “I have a stronger impression of familiarity for that one” / “On this one she looks more like I am used to seeing her”/ “She looks more natural on that picture”). This includes participants who stressed the strangeness of the image that they did not choose (“Because on the other one she looks a little bizarre”). Other participants clearly indicated that they used an asymmetrically located feature (“I know that my mole in on the left” / I have a small scar on the eyebrow on this side”) including hairstyle details (“My hair is parted on this side in the mirror”) to make the choice. Global familiarity and the location of an asymmetric feature were the most common justifications (see Table 1). As Rhodes (1986) noted, the location of an asymmetrically placed feature is itself configural information since position must be coded relative to other parts of the face. However, there is another type of configural information about the left-right organisation of a face, such as the vertical position of one eye relative to the other or the fact that one ear sticks out more than the other, to which participants could refer. In fact, only six participants mentioned such more purely relational details, and two of them mentioned relational details along with individual asymmetrically located features. No participant used both global familiarity and location of a particular feature in the same justification. The justifications of choices were categorised by two independent coders. A Cohen’s kappa  was computed to assess intercoder reliability which was excellent (kappa = 0.95).

Analyses showed that the proportion of participants who mentioned asymmetrically located features was higher in the self-task (.59 i.e. 19/32) than in the other-task (.16 i.e. 5/32) [McNemar test, ²(1) = 10.56; p < .01]. Moreover, in the self-task, the proportion of correct choices was significantly higher in participants who used asymmetrically located features (.95 i.e. 18/19) than in those who based their choice on global familiarity (.46 i.e. 6/13) [Fisher exact test, p = .003]. In the other-task, there was no significant difference between participants who based their choice on familiarity (.89 i.e. 17/19) and those who used asymmetrically located features (.80 i.e. 4/5) [Fisher exact test, p = .52].

---PLEASE INSERT TABLE 1 ABOUT HERE---

Results from the first experiment suggest that participants do not use the same kind of facial information for determining the orientation of their own face as for determining the orientation of another familiar face. Indeed, participants reported having based their judgements on the location of asymmetrically located features more often when determining their own face’s orientation than when determining the other face’s orientation. In experiment 1, the prediction that cues used to determine the orientation of one’s own face may be different from those used in other-face judgements was supported by participants’ verbal reports. The second experiment was conducted in order to assess the preferential use of featural vs global information in a different way. In this experiment, participants were asked to make the same kind of self- and other-face judgements as in experiment 1. However, these participants were shown two manipulated pictures of their own face. These pictures were manipulated in order to make asymmetrically located features and configural information conflict. Specifically, one picture was manipulated so that the configuration of the face was normally oriented while the location of asymmetric features was mirror-reversed. The second self-picture was manipulated so that the configuration of the face was mirror-reversed while the location of the asymmetric features was left unreversed. Two pictures of one other familiar face that were manipulated following the same principles were also presented to the participants.

If participants rely on asymmetrically located features for self-face judgements more frequently than for other-face judgements, the following prediction can be made. Participants should preferentially choose the picture on which the location of asymmetric features is mirror-reversed when determining the usual (mirror) orientation of their own face more frequently than choose the picture showing normally located asymmetric features when determining the usual (normal) orientation of their co-worker’s face.

3  Experiment 2

3.1 Methods
3.1.1 Participants
Twenty volunteers (6 men and 14 women) aged between 19 and 42 (mean age = 27.1 years) participated. Participants had known their same gender co-worker for between two and seven years (mean = 3.7 years). None of them participated in experiment 1.

3.1.2 Materials and procedure
Photographs were taken under the same conditions as in experiment 1. The experimental material was prepared using the image manipulation software GIMP. 

For each task, the participants were presented with one picture manipulated so that the face was normally oriented with the exception of the asymmetrically located features (e.g. moles, scars, blemishes and also hairstyle details) that were placed in a mirror-reversed location (see figure 2), and one picture manipulated so that the face was mirror-reversed with the exception of asymmetric features which were left in the normal location.

The procedure was the same as in experiment 1 excepted that participants were not asked to explain their choices.

---PLEASE INSERT FIGURE 2 ABOUT HERE---

3.2 Results and discussion
The number of participants who chose the picture showing asymmetric features in a mirror-reversed location in the self-task (15/20) was significantly higher than the number of participants who chose the picture showing asymmetric feature in a normal location in the other task (4/20) [McNemar test, ²(1) = 6.67 ; p <.01 ].

Moreover, in the self-task the proportion of participants who chose the picture with mirror-reversed asymmetric features was higher than expected by chance (goodness-of-fit test ²(1) = 5.00; p < .05). In the other-task the proportion of participants who chose the picture showing asymmetric features in a normal location was smaller than chance (²(1) = 7.20; p < .01). 

As expected, when presented with conflicting featural and configural information participants relied more frequently on the location of asymmetric features in the self-task than in the other-task. Moreover, they relied preferentially on the location of asymmetric features when determining the usual (mirror) orientation of their own face. Conversely, they relied preferentially on the orientation of facial configuration when determining the usual (normal) orientation of their co-worker’s face.

4 Discussion

Results from the present study indicated that our ability to recognise how our own face is usually oriented (mirror orientation) is not better or worse than our ability to recognise the usual orientation of another overlearned face. Participants were just a little more confident for their own face’s orientation. Yet, they did not seem to use exactly the same information in determining the usual orientation of self-face as in determining the orientation of another very familiar face. This difference was predicted. Because we encounter our face both in mirrors and on pictures while we rarely see other familiar faces in mirrors, the difference of familiarity between a mirror-oriented image and a picture-oriented image should be smaller for our own face than for a co-worker’s face. Thus, it was predicted that, in the self-task, participants would use other information to help reducing the ambiguity. Information on asymmetric personal facial details, acquired through mirror self-inspection, was likely to be very useful in this particular task. In line with this prediction, the results of the present study showed that most participants reported having based their judgement on the location of an asymmetric feature such as a mole, a small scar or hair parting in the self-task. This strategy was efficient: participants who resorted to it were significantly more successful than those who did not. 

The present results cannot be explained by the possibility that, due to chance, self-faces possessed more asymmetrically located features than the co-workers’ faces. Indeed, each participant was matched to his/her co-worker so that each face was used both in the self-task and in the other-task. 

One might object that a participant’s verbal report of having used a given feature does not necessarily mean that this feature had actually a role in making the judgement. This report could reflect the fact that features such as moles or hair parting are more readily verbalizable than more configural or holistic information (Fallshore & Schooler, 1995; Meissner & Brigham, 2001). However, if mentioning asymmetrically located features merely reflected that these features were easier to verbalize then the performance of participants who mentioned them should not be different from the performance of participants who did not. This is inconsistent with present data showing that the former participants performed much better than the latter participants.

Moreover, in the second experiment, the prediction that people rely on asymmetrically located features for determining the usual orientation of one’s own face more often than for determining the orientation of another familiar face was tested further by presenting manipulated pictures of faces. The experimental strategy consisted in presenting pictures on which asymmetrically located features and configural information conflicted. It was predicted that the picture showing mirror-reversed asymmetric features would be chosen as the own face’s mirror image more frequently than would be a picture showing normally oriented asymmetric features as the normal orientation of the co-worker’s face. Results clearly supported this prediction. Moreover, participants relied preferentially on the location of asymmetric features when determining the orientation of their own face whereas they relied preferentially on configural information when determining the orientation of their co-worker’s face.

One additional point could complete the explanations of the presented results. In both experiments, participants involved in the self-task were asked to choose the picture that showed their face as it appears in a mirror. However, this face was presented in a photographic context. The materials of the recognition task (photographs) might possibly have acted as a contextual cue that activated the photographic representations of self-face. This could have contributed to momentarily reduce the difference of familiarity between the mirror-image representations and the picture-image representations of self-face, and consequently to prompt participants to engage in a more analytical processing. 

To conclude, results from the present study support the view that, because of specific conditions of visual experience, people do not rely on the same information in determining the usual orientation of their own face as compared with other familiar faces. More generally, the use of asymmetrically located features in determining a face’s orientation is consistent with recent literature (e.g. Cabeza & Kato, 2000) suggesting that featural information, and not exclusively configural information, can make important contributions to face processing. 
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Figure captions

Figure 1. A participant’s picture-oriented (left) and mirror-reversed (right) images as shown during the experiment.

Figure 2. A participant’s reversed asymmetric features (left) and normally oriented asymmetric features (centre) images. The non-manipulated image is shown on the right. On the left image, the asymmetric features were placed in a mirror-reversed position from the non-manipulated normal view of the face whereas the facial configuration was left unchanged. On the centre image, the location of the asymmetric features was left unchanged whereas the facial configuration was mirror-reversed.
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Self-task


Other-task






Correct  
Incorrect
Correct
Incorrect

______________________________________________________________________

Global familiarity


6

7

17

2

Asymmetrically located features
18

1

4

1

Random



0

0

3

1

Relational details


2*

0

4

0

______________________________________________________________________

Table 1. Distribution of the justifications to judgements as a function of the correctness of responses and the face (self-face vs other familiar face) in experiment 1. 

* The two participants who mentioned relational details in the self-task also mentioned asymmetrically located features and were classified in both categories.
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