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1 | INTRODUCTION

Yashi Xu?
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Abstract

The phenomenon known as the “identifiable victim effect” describes how individ-
uals tend to offer more assistance to victims they can identify with than to those
who are vague or abstract. The neural underpinnings of this effect, however, remain
elusive. Our study utilized functional magnetic resonance imaging to delve into how
the “identifiable victim effect” influences prosocial decision-making, considering
different types of helping costs, across two distinct tasks. Participants were
instructed to decide whether to help a victim with personal information shown
(i.e., the identifiable victim) and an unidentifiable one by costing their money (task
1) or physical effort (task 2). Behaviorally, we observed a pronounced preference in
both tasks for aiding identifiable victims over anonymous ones, highlighting a robust
“identifiable victim effect.” On a neural level, this effect was associated with height-
ened activity in brain areas like the bilateral temporoparietal junction (TPJ) when
participants confronted anonymous victims, potentially indicating a more intensive
mentalizing process for less concrete victims. Additionally, we noted that the TPJ's
influence on value judgment processes is mediated through its functional connec-
tivity with the medial prefrontal cortex. These insights contribute significantly to
our understanding of the psychological and neural dynamics underlying the identifi-

able victim effect.

KEYWORDS
empathy, functional magnetic resonance imaging, identifiable victim effect, prosocial decision-
making, temporoparietal junction

1997). Specifically, victims with accessible personal data such as names,

genders, identities, ages, and photos are deemed identifiable, whereas

In real life, we do not help everyone equally since multiple factors are
considered when making helping decisions. Research indicates a
stronger propensity to assist identifiable victims over those who are
anonymous or represented statistically (Kogut & Kogut, 2013;
Kogut & Ritov, 2005; Loewenstein & Small, 2007). This bias toward
victims with detailed personal information is termed the “identifiable

victim effect” (Fetherstonhaugh et al, 1997; Jenni & Loewenstein,

groups represented by statistics or descriptions are considered uniden-
tifiable (Kogut & Ritov, 2005).

Previous studies have partially unraveled the psychological
underpinnings of this effect (Hou et al., 2023). Recent findings sug-
gest that presenting victims' photographs and names reduces the
interpersonal distance between decision-makers and the victims,

thereby enhancing a sense of responsibility and a willingness to
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donate (Kogut & Kogut, 2011; Kogut & Kogut, 2013). As Dickert
et al. (2011) noted, concrete victims are more likely to induce associ-
ations, speculations, and psychological representations of their situa-
tion in the potential helpers than vague and abstract victims.
Individuals developed stronger empathy for the pain of identifiable
victims than unidentifiable victims (Erlandsson et al., 2015; Genevsky
et al, 2013), and relaying victims' tragic experiences can further
stimulate empathy and prosocial behavior (Hou et al., 2023; Lee &
Feeley, 2016).

While the identifiable victim effect is well-documented behavior-
ally, its neural basis remains largely unexplored. Our study employed
functional magnetic resonance imaging (fMRI) to investigate this
effect at both behavioral and neural levels. We selected experimental
materials (i.e., victims' information) from a prominent online crowd-
funding platform in China. Participants were tasked with making
donation decisions for either an identifiable or unidentifiable victim,
involving either monetary contributions (the Money task) or physical
effort (the Effort task).

Online crowdfunding, emerging as a significant philanthropic ave-
nue, offers a novel perspective on charitable giving, marked by its
scope and convenience. Compared to traditional fundraising methods,
online donors usually have limited information about beneficiaries,
making the presented data crucial in influencing donation decisions.

Understanding the identifiable victim effect in the context of
online crowdfunding is pivotal. It may lead to resource concentration
on a few visible beneficiaries, potentially causing an uneven resource
distribution (Small et al., 2007). Conversely, leveraging this effect
could boost helping willingness and improve fundraising outcomes
(Andreoni, 1990; Harbaugh et al., 2007; Small et al., 2007). Thus, in-
depth research into both the behavioral and neural mechanisms of
this effect in online crowdfunding is essential.

Behaviorally, we hypothesized that participants would show a
greater tendency to donate to identifiable victims, aligning with the
“identifiable victim effect.” On the neural level, we predicted that
regions associated with affective empathy, like the insula and middle
cingulate cortex (MCC), would exhibit a stronger activation when fac-
ing identifiable victims compared to the unidentifiable ones due to the
higher emotional contagion and empathic concern induced by identifi-
able victims (Lamm et al., 2011, Singer, 2006). Conversely, confronting
unidentifiable victims would demand more cognitive empathy, activat-
ing regions like the temporoparietal junction (TPJ), medial prefrontal
cortex (MPFC), superior temporal sulcus, temporal pole (TP), and
others (Buckner et al, 2008; Corbetta et al., 2008; Decety &
Lamm, 2007; Frith & Singer, 2008; Schurz et al., 2014; Tremblay
et al, 2017; Van Overwalle & Baetens, 2009; Young et al., 2007).
These areas would likely influence valuation regions such as the mPFC
and the striatum (Bartra et al., 2013). Furthermore, we hypothesized
that the activation levels or patterns in these regions would predict
the extent of the behavioral effect. Finally, we predicted that the
nature of the helping cost (monetary or physical effort) would not
alter the neural mechanism underlying this effect, expecting consis-

tent results across both tasks.

2 | METHODS

21 | Participants

Thirty-five healthy adult participants were recruited from Shenzhen Uni-
versity. All participants were right-handed and had normal or corrected
to normal vision. Four participants' data were excluded from analysis,
two having head motion greater than 2 mm or rotation greater than 2°
and the other two because of their failure to complete one of the two
tasks. Data from 31 participants (15 females, 20.26 + 1.81 years [mean
+ standard deviation]) were included finally. The study was conducted
according to the ethical guidelines and principles of the Declaration of
Helsinki and was approved by the Medical Ethical Committee of Shenz-
hen University Medical School. Informed consent was obtained from all

participants after they fully understood the procedures.

2.2 | Experimental design and procedure
“Waterdrop” serves as a prominent online crowdfunding platform in
China, primarily focused on gathering financial support for individuals
grappling with severe illnesses. Through this platform, those in need
can post authenticated requests for monetary aid, and altruistic donors
have the opportunity to contribute to their cause. For our experiment,
we selected a series of such requests from the “Waterdrop” platform.
These were meticulously chosen to maintain a balance in terms of the
victims' age, gender, and identity. In our tasks, participants assumed the
role of a benefactor, making donation decisions as a “decision-maker.”

Our study comprised two distinct tasks conducted on separate
days: the “Money Task” (task 1) and the “Effort Task” (task 2). Partici-
pants were required to return to the laboratory for the second task 1-
2 weeks after completing the first. The order of these tasks was
evenly distributed among participants, with 14 completing the Money
Task first and 17 starting with the Effort Task.

The experiment was structured as a one-factor within-subjects
design, with the factor being the “identifiability” of the victim. This
factor had two levels: in the identifiable victim condition
(IV condition), participants made decisions about victims whose per-
sonal information was disclosed to them. In contrast, in the unidentifi-
able victim condition (UIV condition), they made decisions about
victims whose information was concealed.

The two tasks were only differing in terms of the costs the partic-
ipants paid to be able to help the victims. Specifically, in the Money
Task, they need to cost their own money, while in the Effort Task they
need to perform gripping force (i.e., cost their physical effort) to

enable the donation. Following is a detailed description of each task.

221 | Task 1: Money task

Participants were informed that at the beginning of each trial, they

would be given 10 monetary units (MUs), which could be converted
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into additional real money post-experiment. They had the option to
donate these MUs to the victim in the trial or keep them. For instance,
if a participant chose to donate 4 MUs from the 10 allocated, they
would retain 6 MUs. These retained MUs could be converted into real
money, augmenting their base pay of approximately 8 dollars per
hour, if the trial was selected for execution (as illustrated in Figure 1a).
The exchange rate of 1 MU to 2 yuan (approximately 0.3 dollars) was
disclosed to participants only at the end of the scanning session.

Each trial commenced with the presentation of two covered cards,
each symbolizing a victim, displayed for 2 s. Subsequently, one card was
unveiled, revealing details like age, gender, and identity of one victim (IV),
while the other victim's information remained undisclosed (UIV). After a
1.5-s display of this information, one of the victims was randomly chosen
for the trial's donation. If the revealed card was selected, participants knew
the chosen victim's personal details (IV condition); otherwise, they decided
on donations without knowledge of the victim (UIV condition). This design
was intended to control information input, ensuring that any observed dif-
ferences between IV and UIV conditions were not due to varying levels of
physical and social inputs or social processing requirements. Here, we pre-
sented both identifiable and unidentifiable victims in each trial to control
the input of information such that the difference observed between the
IV and UIV conditions was not caused by different physical or social inputs
(the IV condition showed meaningful words while the UIV condition did
not) or the different levels of social processing (personal information need
to be processed in IV condition but not in UIV condition).

)

Effort Task

(b)

Waterdrop [l Waterdrop

Chosen victim info

Victim info

48 years old
Male
Worker
Waterdrop|

Waterdrop

FIGURE 1

48 years old You want to donate

Worker

Worker

During the “Chosen victim info” phase, which lasted 5 s, followed
by a 0.5-s blank interval, participants indicated their donation amount
via button presses on the “Decision phase”. They could choose from
six options (0-10 MUs in increments of 2). The selection was
highlighted by changing the option's color from white to red. To avoid
any priming effects, the initial position of the red label was pseudo-
randomized. Participants used an MRI-compatible button box to navi-
gate their choice and had a maximum of 3 s to respond (as shown in
Figure 1b). The task comprised 120 trials, divided into four runs, with
a total duration of approximately 30 min. Trials from both conditions
were pseudo-randomized. Participants had a practice session of eight
trials to acclimate to the tasks before the actual scanning.

It was made clear to participants that only 12 of the trials would
be randomly selected for actual execution. The experimenter
would donate the corresponding money (converted from the MUs
allocated by participants in these trials) on behalf of the participant,
while the total MUs retained by participants would be converted into
real money and added to their compensation.

2.2.2 | Task 2: Effort task

Instead of using MUs, participants donated by exerting physical effort
through squeezing a hand gripper. The criteria for donation were set
as follows: for every two successful squeezes, participants would

l DONATE :

Decision phase

MUs to her/him

Male

6 8 10

48 years old You want to squeeze for her/him times

Male

0 4 12 16 20

@ * O

Experimental design and procedure. (a) Experimental setting of the two tasks. Money Task: Participants were tasked with deciding

the amount of monetary units (MUs, use the symbol “$” to indicate.) they wished to donate. Each MU could later be exchanged for additional real
money. Effort Task: The donation mechanism differed here. Participants donated by squeezing a hand gripper, with every two successful squeezes
translating into the donation of 1 MU. They had to decide the number of squeezes they were willing to perform. (b) Schematic of a trial. The
event for brain-imaging analysis is marked with a red rectangle (i.e., Chosen victim info). The upper part of the Chosen victim info represented the
UIV condition, while the lower part represented the IV condition. The upper part of the Decision phase represented the decision cues for the
Money task, while the lower part was for the Effort task. MU means money units, which could be exchanged for additional money.
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donate 1 MU. The squeezing standard was established at 25 kg for
male participants and 15 kg for female participants. This meant that,
for instance, if a participant chose to squeeze the hand gripper eight
times, the corresponding amount for 4 MUs would be donated to the
chosen victim. Before initiating the task, each participant performed
five grips to familiarize themselves with the sensation of squeezing. In
the decision-making phase, participants chose the number of
squeezes they were willing to perform to generate MUs for helping
the victim. The range of choices varied from O to 20 squeezes in incre-
ments of 4, which correlated with the donation of O to 10 MUs in
increments of 2, as in the Money Task (illustrated in Figure 1a).

Consistent with the Money Task, only 12 trials from the Effort
Task would be randomly selected for execution. To avoid motion arti-
facts and preserve the independence of trials, no physical squeezing
occurred during the scanning. After the task, participants were
informed about the selected trials. They then performed the total
number of squeezes accumulated from these trials, and the corre-
sponding monetary amount was donated accordingly.

2.3 | Neuroimaging data acquisition and
preprocessing

The data collection and preprocessing procedures were identical for
both tasks. MRI data were acquired using a Siemens Prisma 3.0 T MRI
machine at the Imaging Center for Brain Research at Shenzhen Uni-
versity. Functional volumes were acquired using multiple slice
T2-weighted echo planar imaging sequences with the following
parameters: repetition time = 1500 ms, echo time =30 ms, flip
angle = 75°, field of view = 192 x 192 mm?, 72 slices covering the
entire brain, slice thickness = 2 mm, and voxel size = 2 x 2 x 2 mm?>,

fMRI data were preprocessed in SPM12 (Wellcome Department
of Imaging Neuroscience, University College London; http://www.fil.
ion.ucl.ac.uk/spm). Images were slice-time corrected, motion cor-
rected, and normalized to the Montreal Neurological Institute (MNI)
space for each individual with a spatial resolution of 2 x 2 x 2 mm?®.
Images were then smoothed using an isotropic Gaussian kernel of
6 mm. Besides, the fMRI data were not normalized and smoothed for

multivoxel pattern analysis (MVPA) in the preprocessing steps.

24 | Neuroimaging data analysis

241 | Generallinear model

For both tasks, identical data analysis procedures were conducted.
First, the general linear model (GLM) was established as described by
Friston et al. (1995). Regressors were created by convolving a series
of functions that represented the sequence of individual events with
the default SPM basis function. Alongside the two levels of identifia-
bility (i.e., identifiable and unidentifiable), event type-specific regres-
sors were incorporated to account for BOLD responses related to

omission trials. The presentation of victim's information, chosen victim

info, decision phase, and the interstimulus interval were modeled as
separate regressors in the GLM at the single-participant level. The
GLM also included the six rigid-body motion parameters obtained dur-
ing motion correction to account for motion-related confounds. After
establishing GLMs separately for the two tasks, we performed a con-
junction analysis in the second-level analysis. This conjunction analysis
aimed to uncover the results of whole-brain activation for the identifi-
able victim effect across the two tasks. This analysis only focused on
the “chosen victim info” stage, meaning that only the difference
between the IV and UIV conditions at this particular phase was taken
into analysis. This analysis reflects a specific decision-making event.
We chose the “chosen victim info” stage because the participants
would receive all the information they can use for decision-making
and have enough time (5s) to decide. They would make up their
minds at this stage, so this stage would reflect the donation decision-
making process. For all reported results, the voxel-level significance
threshold was set at p <.001 uncorrected, with a cluster extent
threshold of k > 20. False discovery rate (FDR) correction was applied
at the cluster level to maintain a significance level of p < .05.

2.4.2 | Multivoxel pattern analysis
MVPA allows us to understand what specific information is repre-
sented within these regions. Initially, the preprocessed data that had
not undergone standardization and smoothing was used. “The Decod-
ing Toolbox” (TDT) facilitated the training and testing of classifiers,
along with cross-validation, based on the designed regions of interest
(ROIs") patterns of brain activity. Regions that exhibited significant
activation in both tasks were selected as RO, including the MNI coor-
dinates [-52 -44 44] for left TPJ (ITPJ), [52 -46 40] for right TPJ
(rTPJ), [30 36 36] for middle frontal gyrus (MFG) in the contrast of
(UIV condition - IV condition), while [-60 -6 -18] for left MTG (IMTG),
[60 -2 -22] for right MTG (rMTG), [-40 16 -38] for TP and MTG in
the contrast of (IV condition - UIV condition). For each participant and
each condition, the mean parameter estimates were computed within
a spherical region (radius = 6 mm) centered on these six brain regions.
The brain activity patterns (beta maps) were extracted for each
participant under each trial from above mentioned six ROls. Subse-
quently, training and testing matrices were designed based on six
ROIs mentioned above for classifier training. The classifier could
effectively distinguish the activation patterns of the six ROls between
IV and UIV conditions. The p value of decoding accuracies was esti-
mated by permutation tests. Classifications were performed with
shuffled labels for 1000 times to obtain a null distribution. The for-
mula to compute p values is as follows: p = (ranking +1)/(number of
permutation). Additionally, statistical significance was assessed by
testing decoding accuracy values across participants for each ROI
(chance level was 50% for two conditions) using FDR correction (for
the number of ROIls). After classifier training, testing, and cross-
validation, individual-level results for the decoding accuracy for IV and
UIV conditions across the six ROIs could be obtained. Subsequently,

group-level analyses were conducted.
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243 | ROl analysis

To test our hypothesized that identifiable victims may induce higher
levels of emotional contagion and empathy concern, we selected ROlIs
from a previous meta-analysis concerning affective empathy; namely,
MNI coordinate [—-2 23 40] for medial cingulate cortex (MCC), MNI
coordinate [-40 22 O] for left insula, and MNI coordinate [39 23 -4]
for right insula (Lamm et al., 2011). We then performed one-sample
t test on the exacted values in the contrast of (IV condition > UIV con-

dition) to examine whether they were significantly different from zero.

244 | Functional connectivity analysis
(psychophysiological interaction)

We observed that the bilateral TPJ could significantly predict the
behavioral index, that is, the identifiable victim effect (i.e., MUs/
squeezes donated under IV condition minus MUs/squeezes donated
under UIV condition) not only in terms of activation intensity but also
in activation patterns. To further explore whether and how the bilat-
eral TPJ interacts with other brain regions during decision-making, we
performed psychophysiological interaction (PPl) analysis (Friston
et al., 1997) with the bilateral TPJ, MNI [—-52 -44 44] for the ITPJ and
MNI [52 -46 40Q] for the rTPJ as seed regions, separately. This analysis
allowed us to investigate the dynamic interplay between the bilateral
TPJ and other brain areas.

In the PPI analysis, the mean time series of the two seed regions
for each participant were initially extracted and adjusted using the
F-contrast for the regressors. Subsequently, the peak voxel coordi-
nates within the two ROIs were designated as reference points. Fol-
lowing that, a search was carried out for individual peak voxels around
these reference points within a 6-mm radius, employing the contrast
of (IV condition - UIV condition) and (UIV condition - IV condition), and
both utilizing a significance threshold of p <.001. This analysis was
carried out separately for both rTPJ and ITPJ. The PPI regressors were
as follows: (1) the main effect of the contrast (IV condition - UIV condi-
tion) and (UIV condition - IV condition), (2) the main effect of the
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activity of seed region, and (3) the interaction of the first two. The
regressors above respectively corresponded to PPLY, PPI.P, and PPI.
ppi in the GLM. Meanwhile, the design matrix also contained the six
head-motion parameters as covariates to regress out the impact of
head motion. Low-frequency drifts in signal were removed using a
high-pass filter with a cutoff at 128 s.

3 | RESULTS

3.1 | Behavioral results

In the Money task, the amount of MUs donated was calculated as the
dependent variable. Paired t test revealed that when facing an identi-
fiable victim, individuals demonstrated significantly a higher prosocial
tendency toward an identifiable victim compared to an unidentifiable
victim (5.43 £ 1.89 vs. 4.35 + 1.92 [mean + SE], t (30) = 6.96, p < .01,
Cohen's d = 0.57) (Figure 2a).

In the Effort task, the number of squeezes participants were will-
ing to take was calculated as the dependent variable. Paired t test
revealed that individuals demonstrated significantly a higher prosocial
tendency toward an identifiable victim compared to an unidentifiable
victim (10.17 £ 4.426 vs. 8.16 £ 4.72, t (30) = 6.42, p < .01, Cohen's
d = 0.44) (Figure 2b).

Then, we calculated the difference between the MUs/squeezes
donated for IV and UIV and used it as the behavioral index of the
“identifiable victim effect”. This index reflected the difference in pro-
social tendency between IV and UIV conditions. For the Money task,
the behavioral index was 1.08 + 0.86, while a one-sample t test
revealed that the behavioral index was significantly greater than
0 (t (30) = 6.96, p < .001, Cohen's d = 1.77). For the Effort task, this
index was 2.01 + 1.74, while a one-sample t test revealed that the
behavioral index was significantly greater than O (t (30) = 6.42,
p < .001, Cohen's d = 1.63). Both tasks revealed a significant “identifi-
able victim effect” (Figure 2a,b). Further, a correlation analysis was
conducted on both tasks. The results revealed a significant positive
correlation between the two (r = .74, p < .001) (Figure 2c).

*%
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(Effort Task)
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(Money Task)

FIGURE 2 Behavioral results. (a) Behavioral results of the Money Task. (b) Behavioral results of the Effort Task. **: p < .01. ***: p < .001
(c) Result of the correlation analysis between the behavioral index of “identifiable victim effect” in the Money task and the Effort task. **: p < .01.
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3.2 | Generallinear model

The whole-brain activation results of the two tasks revealed a high
degree of consistency in the significantly activated brain regions (for
details of activations in each task, please see Tables S1 and S2). A
conjunction analysis was performed utilizing the data from both
tasks.

The results of the conjunction analysis showed that the main
contrast of (IV condition > UIV condition) revealed activation in the
ImPFC (MNI [-10 44 48]), IMTG (MNI [-60 -6 -18]), TP: superior
temporal gyrus (MNI [-42 22 -16]), posterior cingulate cortex
(MNI [—4 -50 24]), rMTG (MNI [60 -2 -22]), right orbital part of
inferior frontal gyrus (orblFG, MNI [32 30 -16]), right dorsolateral
superior frontal gyrus (dorSFG, MNI [20 40 52]), left TP: middle
temporal gyrus (MNI [-40 16 -38]). The reversed contrast of (UIV
condition > IV condition) revealed activation in the rTPJ (MNI [52 -
46 40]), ITPJ (MNI [-52 -44 44]), rMFG (MNI [30 36 36]), IMTG
(MNI [-44 -68 10]), right precental gyrus (PCG, MNI [38 6 48]),
left dorsolateral superior frontal gyrus (dorSFG, MNI [-20 8 62]),
right medial cingulate and paracingulate gyrus (MCG, MNI [8 -24
46]) (Figure 3 and Table 1). All the results reported above were
significant at p < .001, k > 20 voxels, cluster-level FDR correction
atp < .05.

(a) IV > ULV

(b) UIV>1V

ITPJ [-52;-44;44]
<l

IMTG [-60;-6;-18]

3.3 | MVPA analysis

Six ROIs with the highest activations within the contrast between IV
and UIV conditions, including ITPJ, rTPJ, MFG in the contrast of (UIV
condition - IV condition) and IMTG, rMTG, TP in the contrast of (IV
condition - UIV condition) were defined as ROl for MVPA analysis
(Table 2 and Figure 4a).

MVPA analysis revealed that these six ROls could significantly
classify between identifiable victim trials and unidentifiable victim tri-
als in the 1000 permutation (classification accuracy in Money Task:
ACC(ITPJ) = 64.32%, p<.001; ACC(rTPJ) = 65.54%, p <.001;
ACC(MFG) = 55.34%, p = .01; ACC(IMTG) = 61.26%, p < .001; ACC(-
rMTG) = 62.01%, p < .001; ACC(TP) = 56.50%, p < .001; Effort Task:
ACC(ITPJ) = 65.85%, p <.001; ACC(rTPJ)=59.97%, p =.005;
ACC(MFG) = 59.04%, p <.001; ACC(IMTG)= 60.99%, p <.001,;
ACC(rMTG) = 56.84%, p =.006; ACC(TP)=58.78%, p =.001)
(Figure 4b).

3.4 | ROl analysis

To test our hypothesis that an identifiable victim may induce a higher

level of emotional contagion and empathy concern, we selected three

MFG [30;36;36]

T-value

FIGURE 3 Results of brain activation in conjunction analysis. (a) Brain activation of IV condition > UIV condition. (b) Brain activation of the
contrast of UIV condition > IV condition. IMTG, left middle temporal gyrus; ITPJ, left temporoparietal junction; MFG, middle frontal gyrus; mPFC,
medial superior frontal gyrus; rMTG, right middle temporal gyrus; rTPJ, right temporoparietal junction; TP, temporal pole: middle temporal gyrus.
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TABLE 1  Whole-brain activations
based on the conjunction analysis results.

Coordinates

BA X, Y,2) Vol. T value

Brain region
IV condition > UIV condition
Left medial prefrontal cortex 9 -10 44 48 2010 8.45
-6 52 44 7.72
-4 54 20 7.44
Left middle temporal gyrus 21 —-60 -6 -18 402 7.28
Left temporal pole: superior temporal gyrus 38 —42 22 -16 957 7.05
—42 26 -8 6.96
-28 18 18 6.54
Posterior cingulate cortex 30 —4 -50 24 648 6.86
-4 -40 34 6.29
4 52 26 6.09
Right middle temporal gyrus 21 60 -2 —22 146 6.29
Right orbital part of inferior frontal gyrus 47 32 30 —-16 153 6.18
42 22 -14 5.66
Right dorsolateral superior frontal gyrus 9 20 40 52 89 5.39
12 46 48 5.06
Left temporal pole: middle temporal gyrus 20 —-40 16 -38 23 5.04
ULV condition > IV condition
Right temporoparietal junction 40 52 —46 40 2961 8.18
64 38 30 7.44
48 40 20 6.99
Left temporoparietal junction 40 -52 —44 44 1081 6.41
-54 32 38 6.07
-54  -34 48 5.87
Right middle frontal gyrus 9 30 36 36 741 6.30
30 36 22 6.09
32 30 28 5.43
Left middle temporal gyrus 37 —44 —68 10 515 5.99
—-44 78 16 5.62
-56  —66 2 5.14
Right precental gyrus 6 38 [¢) 48 69 5.43
48 2 48 4.39
Left dorsolateral superior frontal gyrus 6 -20 8 62 45 5.02
—24 2 56 4.25
Right medial cingulate and paracingulate gyrus 8 —24 46 34 5.01

Note: all the results reported above were significant at p < .001, k > 20 voxels, cluster-level FDR

correction at p < .05.

Abbreviations: FDR, false discovery rate; IV, identifiable victim; UIV, unidentifiable victim.

ROIs from a previous meta-analysis concerning affective empathy
(Lamm et al., 2011). One-sample t tests on the exacted values in the
contrast of (IV condition > UIV condition) revealed that in both
the Money task and Effort task, the left insula was significantly larger
than zero (Money task: 0.94 + 1.75, t (30) = 2.99, p = .006; Effort
task: 0.94 +£2.06, t (30) = 2.55, p =.016). MCC was significantly
larger than zero in Effort task, but not in Money task (Money task:
0.32 £2.14, t (30) = 0.84, p = .41; Effort task: 1.01 + 2.25, t (30)

= 2.50, p = .018), while right insula was significantly in Money task,
but not in Effort task (Money task: 0.55+ 1.39, t (30) = 2.22,
p = .034; Effort task: 0.55 + 1.63, t (30) = 1.88, p = .07).

Besides, from the results of MVPA, we observed that in both
tasks, the classification accuracy of the bilateral TPJ ranked the high-
est. This suggests that in both tasks, the bilateral TPJ can significantly
distinguish between identifiable and unidentifiable conditions. To

explore the relationship between bilateral TPJ activation and
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TABLE 2 The ROIs defined by activation in the conjunction
analysis.

MNI coordinates

Brain region X y z

1. Left temporoparietal junction -52 —44 44
2. Right temporoparietal junction 52 —46 40
3. Middle frontal gyrus 30 36 36
4. Left middle temporal gyrus —-60 -6 —18
5. Right middle temporal gyrus 60 -2 —-22
6. Temporal pole: middle temporal gyrus —40 16 —38

Abbreviations: MNI, Montreal Neurological Institute; ROI, region of
interest.

identifiable victim effect, Pearson's correlation analysis was separately
computed in both tasks, all of which were measured in the contrast of
(IV condition > UIV condition). The results revealed that irrespective of
the Money Task or Effort Task, ITPJ activation exhibited a significant
negative correlation with identifiable victim effect index (Money Task:
r = —.38, p = .035; Effort Task: r = —.40, p = .024). Additionally, in
both tasks, rTPJ demonstrated a trend of negative correlation with
identifiable victim effect index (Money Task: r=—-.32, p =.077;
Effort Task: r = —.34, p = .058) (Figure 4c,d).

3.5 | PPlanalysis

For the rTPJ seed region, significant functional connectivity between
rTPJ and mPFC was detected in both tasks (Money task: peak MNI
[4 32 2], cluster size=31, t (30) =4.34; Effort task: peak
MNI [4 30 10], cluster size = 1407, t (30) = 7.19) in the contrast of
(IV condition - UIV condition) but not (UIV condition - IV condition)
(Figure 5). For the seed region of the ITPJ, significant shared func-
tional connections in the (IV condition - UIV condition) or (UIV condi-
tion - IV condition) contrast for both tasks were not observed. All the
results reported above were significant at p <.001, k > 20 voxels,

cluster-level FDR correction at p < .05.

4 | DISCUSSION

The present study examined how individuals' prosocial decision-
making is modulated by the identifiability of the victims. In a novel
approach, we leveraged real-life scenarios from an actual online dona-
tion platform, namely “Waterdrop.” This choice was instrumental in
enhancing the ecological validity of our study, as participants were
cognizant that the victims they encountered were real individuals con-
fronting serious life challenges. To further solidify the reliability and
robustness of our findings, we designed and executed two separate
tasks within the study framework.

Behaviorally, both tasks displayed consistent results. The nature

of the helping cost, whether monetary or physical, did not significantly

alter prosocial decisions. This finding aligns with existing literature,
demonstrating a marked identifiable victim effect across both tasks.
Participants consistently showed a preference for aiding identifiable
victims over unidentifiable ones.

On the neural level, we observed a high degree of consistency
between the two tasks. Firstly, we found that when the victim was
identifiable, stronger activation in the mPFC was observed than when
the victim was unidentifiable. The mPFC is a brain region deeply
entwined with networks responsible for value assessment and
decision-making processes (Rushworth et al., 2011), which suggests
that when participants were presented with identifiable victims, they
engaged more intensively in the cognitive processing of the victim's
information. This processing likely involved assessing the value and
impact of the help being considered. In comparison to unidentifiable
victims, identifiable victims, armed with more personal information,
were seemingly more successful in capturing the decision-makers'
attention and eliciting a more pronounced valuation in the decision-
making process. This is consistent with previous findings
(Dickert, 2008; Jenni & Loewenstein, 1997; Peters et al., 2003).

The whole-brain analysis did not reveal stronger activation in
regions traditionally associated with affective empathy, such as the
insula and MCC. However, when we directed our focus to a more
detailed ROI analysis, we uncovered that the left insula, a region asso-
ciated with affective empathy, showed a heightened activation in sce-
narios involving an identifiable victim. This finding in both tasks lends
partial support to our hypothesis positing that identifiable victims are
likely to trigger stronger affective empathy responses in individuals.

Conversely, when the victim was unidentifiable, we found stron-
ger activation in the bilateral TPJ. This observation may indicate that
when dealing with unidentifiable and vague victims, participants had
to invest additional effort in the mentalizing process. Mentalizing, or
cognitive empathy, involves the capacity to speculate and understand
the needs and emotional states of others, a process that is essential
for making informed and empathetic decisions (Samson et al., 2004).
An alternative explanation for the increased activation in the bilateral
TPJ might be that it reflects an intensified effort to reduce social dis-
tance with strangers when engaging in helping decisions. Prior
research has shown that activation in the TPJ is closely linked with
levels of generosity, particularly in contexts involving strangers
(Sellitto et al., 2021; Strombach et al., 2015). Thus, in the context of
unidentifiable victims, the TPJ activation could signify an individual's
cognitive and emotional struggle to transcend inherent self-centered
tendencies, thereby facilitating a more prosocial and altruistic behav-
ior. The greater the TPJ activation, the less pronounced the identifi-
able victim effect appeared to be.

This relationship was further elucidated through our correlation
analysis, which revealed a negative correlation between TPJ activation
and the strength of the identifiable victim effect. In essence, height-
ened activity in the TPJ, a region linked with cognitive empathetic
processing (Morishima et al., 2012; Tusche et al., 2016), was associ-
ated with a diminished identifiable victim effect. This aligns with a
body of literature suggesting that empathetic responses play a signifi-

cant role in shaping prosocial decision-making behaviors (Davis, 1983;
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FIGURE 4 MVPA and ROI analysis results. (a) The position of six ROls on the brain. (b) MVPA results (i.e., regions that significantly classify
between identifiable victim trials and unidentifiable victim trials in two tasks). *: p < .05, **: p < .01, ***: p < .001. (c) The correlation between ITPJ
activation and identifiable victim effect separately for two tasks. *: p < .05. (d) The correlation between rTPJ activation and identifiable victim
effect separately for two tasks. ITPJ, left temporoparietal junction; rTPJ, right temporoparietal junction; MVPA, multivoxel pattern analysis; ROI,

region of interest.
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FIGURE 5 PPl results. Both tasks presented consistent PPI
results: the functional connectivity between rTPJ and mPFC was
significant for the contrast of (IV condition > UIV condition). mPFC,
medial prefrontal cortex; PPI, psychophysiological interaction; rTPJ,
right temporoparietal junction.

Gladstein, 1983; Kogut & Ritov, 2005; Mai et al., 2016; Miller
et al., 2020; Tusche et al., 2016). Some studies have even noted that
the presence of an identifiable victim can increase an individual's will-

ingness to donate by inducing a stronger empathetic response

(Kogut & Ritov, 2005; Xing et al., 2015). Thus, our findings suggest
that the TPJ activation is indicative of a more rigorous mentalizing
and empathizing process that participants engage in when confronted
with the plight of unidentifiable victims.

Using MVPA, it was found significant differences in activation
patterns within these ROIs when comparing identifiable and unidenti-
fiable trials, which shed light on the differential processing that occurs
in the brain based on the level of victim identifiability. Further, PPI
analysis, which employed the rTPJ as a seed region, indicated that the
strength of functional connectivity between the rTPJ and mPFC var-
ied in accordance with the identifiable victim effect. This variation
was consistent across both the Money Task and the Effort Task. The
TPJ and mPFC are both integral to the mentalizing network, with
the mPFC playing a significant role in the decision-making process
(Bault et al., 2011; Bzdok et al., 2012; Denny et al., 2012; Mars
et al., 2012; Van Overwalle, 2009). The PPI results may suggest that
the identifiability of victims influences the valuation process of
decision-making, as reflected in the activation of mPFC through its
modulation of mentalizing process, as reflected in the activation of
TPJ. The more one can mentalize with the unidentifiable victim, the
stronger the functional connection between the TPJ and mPFC, and
the weaker the observed identifiable victim effect. On the other hand,

when participants were presented with identifiable victims, the
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provided information potentially facilitated their ability to effectively
empathize with the victims' feelings and pain, leading to enhanced
prosocial tendency. This aligns with previous research suggesting that
concrete, relatable information about victims can enhance empathetic
responses and prosocial behavior (Ein-Gar & Levontin, 2013; Kim
et al,, 2008; Liviatan et al., 2008). The observed connection between
the TPJ and mPFC in both the Money Task and the Effort Task could
be crucial in understanding the underlying neural mechanisms that
influence how identifiability biases decision preferences.

In summary, through two tasks, the present study revealed con-
sistent behavioral and neural results of significant identifiable victim
effects in prosocial decision-making. Behaviorally, it was found that
across different forms of helping cost, the effect was preserved and
highly stable. Neurally, the effect was closely linked to the bilateral,
especially the rTPJ. When the personal information of victims is
unknown, the heightened activation of rTPJ may reflect a higher level
of mentalizing process to a vague victim, and the effect of TPJ further
modulates the valuation process through its functional connectivity
with the mPFC.

It is important to acknowledge the limitations of this study. First,
Prior research has highlighted that identifiable victims can significantly
influence decision-making through the emotional responses they
evoke. In our study, activations in areas typically associated with emo-
tional responses were not prominently observed. This could be attrib-
uted to the relatively limited and less vivid nature of the information
about the victims provided through online donation platforms, poten-
tially hindering the ability to evoke strong emotional responses in par-
ticipants. This observation is consistent with the noted high level of
involvement of mentalizing (cognitive empathy) regions. Future stud-
ies employing more vivid and emotionally evocative stimuli, such as
pictures and videos, may help to address this issue. Second, subse-
quent research might benefit from incorporating additional factors
that influence prosocial decision-making, such as the urgency of the
assistance request. Exploring how the identifiable victim effect mani-
fests under varying degrees of urgency could provide a more nuanced
understanding of its impact, enhancing our comprehension of the
dynamics at play in prosocial behaviors and decision-making

processes.
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