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Supplementary Information
Effects of singularity and identifiability in neutral scenarios
The effects of singularity and identifiability are often observed in but may not be limited to emotionally negative scenarios. We reviewed scenarios and contrasts of all studies included in a recent meta-analysis of compassion fade 1. Most of the studies only used emotionally negative scenarios (e.g., life-threatening disease, starvation, and war), without a direct comparison between neutral and negative scenarios (Table S1). This is not surprising because the term ‘compassion fade’ emphasizes the lack of willingness to help in the face of large-scale crises which are intensely emotionally negative. Note, we excluded some previous studies and explained the reasons in Table S2. 
Among these studies, six studies included neutral scenarios (e.g., playing a dictator game) and four of them reported the effect of singularity or identifiability (Table S3). In brief, people tend to cheat more and give more biased advice to a group of people than a single person 2,3. They also tend to allocate money more fairly and give less biased advice to a single identifiable than an unidentifiable person 3-5. Our willingness to help seems diminished by numbers regardless of emotional valence. Therefore, we hypothesize that people tend to mentalize with a single person more than a group of people even in neutral scenarios. 



Table S1: Emotionally negative scenarios used in previous studies
	Original articles 
	Description of scenarios and contrasts

	Helping children in danger from a life-threatening disease

	Ambrona, et al. 6
	Study 1&2: a single identifiable child vs. the same child as one among many
Study 3: a single identifiable child vs. the same child as one among many vs. statistical data

	Dickert and Slovic 7
	Study 1&2: a single identifiable child vs. the same child as one among many 

	Dickert, et al. 8
	Study 1: 1 vs. 8 identifiable children 

	Han 9
	Study 1: a single identifiable child vs. statistical data

	Jenni and Loewenstein 10
	Study 2: a single identifiable child vs. statistical data

	Kogut and Ritov 11
	Study 1&2: 1 vs. 8 identifiable/unidentifiable children 
Study 3: 1 vs. 8 identifiable children

	Kogut and Ritov 12
	Study 1: 1 vs. 8 identifiable/unidentifiable children
Study 2: 1 vs. 7 identifiable children 
Study 3: 1 vs. 7 identifiable children, in need or not

	Kogut and Ritov 5
	Study 2: 1 vs. 7 identifiable children, in- or out-group

	Kogut, et al. 13
	Study 1-3: 1 vs. 8 identifiable children

	Wang, et al. 14
	1 vs. 8 identifiable/unidentifiable children

	Helping children in danger of starvation and malnutrition

	Dickert, et al. 15
	Study 2: 1 vs. 5 identifiable/unidentifiable children

	Dickert, et al. 16
	Study 1&2: 1 vs. 5 identifiable/unidentifiable children 

	Friedrich and McGuire 17
	a single identifiable child vs. statistical data vs. both 

	Lee and Feeley 18
	Study 1&2: a single identifiable child vs. statistical data 

	Lesner and Rasmussen 19
	a single identifiable child vs. statistical data

	Small, et al. 20
	a single identifiable victim vs. statistical data, with or without teaching/priming

	Västfjäll, et al. 21
	1 vs. 2 vs. 8 identifiable victims

	Västfjäll, et al. 22
	a single determined vs. undetermined victim 

	Helping the victims of war

	Cameron and Payne 23
	Study 1&3: 1 vs. 8 identifiable children in Darfur
Study 2: 1 vs. 4 vs. 8 identifiable children in Darfur

	Erlandsson, et al. 24
	Study 1&2: a single identifiable child vs. 9 unidentifiable children from Syria
Study 3: a single identifiable child vs. statistical data

	Slovic, et al. 25
	Alan Kurdi vs. statistical data of the Syrian war

	Helping the poor/underprivileged 

	Cryder and Loewenstein 26
	Study 2: a single determined vs. undetermined needy girl in Colombia and Chile, with or without a picture 

	Ein-Gar and Levontin 27
	Study 1: a single identifiable underprivileged child vs. an association that helps such children

	Erlandsson, et al. 28
	Study 1: a single identifiable child in Mozambique vs. a single unidentifiable child vs. statistical data 

	Kogut and Slovic 29
	a single identifiable child vs. 6 children from a different school

	Lunt 30
	a single identifiable homeless young man vs. an association that helps homeless young men

	Oceja, et al. 31
	Study 1: a single identifiable child vs. the same child as one among many

	Oceja, et al. 32
	Study 1&2: a single identifiable child in Sierra Leone vs. the same child as one among many 

	Oceja and Salgado 33
	Study 2: a single identifiable child in Sierra Leone vs. the same child as one among many

	Rubaltelli and Agnoli 34
	Study 1&2: a single identifiable woman vs. 3 women in Rwanda

	Sudhir, et al. 35
	a single identifiable old woman vs. 4 unidentifiable old women

	Other scenarios

	Kogut and Ritov 5
	Study 1: 1 vs. 7 identifiable/unidentifiable earthquake victims, in- or out-group

	Kogut 36
	Study 1: a single identifiable young man with AIDS vs. a group of young men with AIDS
Study 4: a single identifiable single mother vs. an association that help single mothers






Table S2: Excluded studies
	Original articles 
	Reasons for exclusion

	Cryder, et al. 37
	using stories about a charity organization (e.g., Oxfam International) rather than human victims

	Deshpande and Spears 38
	unpublished manuscript

	Dickert 39
	unpublished doctoral dissertation

	Kleber, et al. 40
	contrasting an absolute number with a proportion

	Kogut, et al. 41
	unpublished manuscript

	Kogut, et al. 42
	unpublished manuscript

	Hsee and Rottenstreich 43
	contrasting an object/animal with multiple objects/animals 

	Kohn, et al. 44
	contrasting a gravely ill patient with a potential organ donor 

	Markowitz, et al. 45
	contrasting a single animal with multiple animals

	Smith, et al. 46
	studying the effect of entitativity

	Weiner 47
	studying the effect of responsibility





Table S3: Effects of singularity or identifiability in neutral scenarios
	Original articles 
	Scenarios and contrasts
	Results

	Amir, et al. 2
	cheating a single person vs. a group of people
	Effect of singularity

	Cryder and Loewenstein 26
	playing a dictator game with a single identifiable vs. an unidentifiable person
	No effect

	Kogut and Ritov 12
	helping a single identifiable vs. an unidentifiable gifted child 
	No effect

	Ritov and Kogut 48
	playing a dictator game with a single identifiable vs. an unidentifiable person, in- or out-group
	Effects of identifiability and group cohesiveness 

	Sah and Loewenstein 3
	giving biased advice to a single person vs. multiple persons and to a single identifiable vs. an unidentifiable person
	Effects of singularity and identifiability 

	Small and Loewenstein 4
	playing a dictator game with a single determined vs. an undetermined person 
	Effects of determination (a weak form of identifiability)






The core empathy network did not track the number of people in many-people stories
The number of people in many-people stories varied from “two dozens” to “thousands”. We conducted a separate general linear model to examine whether the core empathy network tracked the number of people. To this end, we categorized the many-people stories into stories about 24-50 people (‘Many1’, N=4), and stories about thousands of people (‘Many2’, N=6). At the subject level, the model included four types of stories: emotional one-person stories, neutral one-person stories, ‘Many1’ stories, and ‘Many2’ stories. We no longer separated the emotional and neutral many-people stories because the numbers of trials were limited. 
First, we replicated the general singularity effect in the mPFC (One>Many1+2, whole-brain one-sample t-test, voxel-level P < 0.001 and cluster-level P < 0.05 family-wise-error corrected; coordinates in MNI space [-6 54 30], t = 4.87, cluster size 91 voxels). However, we observed no significant regional activation for Many1>Many2 stories (see Fig.S1). 
Second, we extracted estimated model parameters (beta weights) from the mPFC (from the contrast One>Many1+2) and the core empathy network (from the ANIMA database) for a region-of-interest analysis (paired t-tests, P < 0.05). We observed no significant difference between Many1 and Many2 stories within the mPFC (t < 1) or core empathy network (t(20) = 1.41, P = 0.17; see Fig.S1). 
In summary, both whole-brain analysis and region-of-interest analysis suggested that the core empathy network did not track the number of people in many-people stories. 



Fig.S1: The medial prefrontal cortex (mPFC) showed greater activation for stories about one person than for all types of stories about many people (One>Many1+2). No regions showed greater activation for Many1 versus Many2 stories (Many1>Many2). Colour scale indicates t values. Line graphs present means and standard errors of the estimated model parameters (betas) for each story type for the mPFC and core empathy network. Imaging data were visualized with MATLAB (version r2015b, www.mathworks.com) and MRIcron (version 6.6.2013, www.mricro.com). 
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