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Abstract1

Are some images intrinsically more memorable than oth-2

ers? Previous research has demonstrated that animate3

objects are remembered better, on average, than inan-4

imate objects, leading to claims that animate features5

are intrinsically more memorable. We challenge this6

view by showing that the same animate objects are ei-7

ther highly memorable or highly forgettable depending8

solely on their representational distinctiveness to other9

objects in the study set. By manipulating the proportion10

of animate objects (10% vs. 90%, N=1600 objects) in our11

dataset, we created a reversal in how distinctive animate12

items were, on average, from all items according to neu-13

ral data from IT cortex in macaques, and in a recognition14

memory experiment (N=93), this led to a complete rever-15

sal of traditional memory advantages for animate items.16

Overall, these findings demonstrate that animate stimuli17

do not have intrinsically higher memorability — instead,18

their higher memorability emerges from their relation to19

other items in memory.20

Keywords: memorability; long-term memory; electrophys-21

iology22

Introduction23

What makes an image more or less likely to be remembered?24

The notion that certain images possess intrinsic memorabil-25

ity has gained significant traction in memory research (Rust26

& Mehrpour, 2020). Animate objects, in particular, have been27

consistently shown to be better remembered than inanimate28

objects (Nairne et al., 2013; Bonin et al., 2014; Kramer et al.,29

2023). The prevailing theoretical explanation for this empirical30

memorability effect posits that animate objects possess inher-31

ent properties that make them intrinsically more memorable,32

regardless of context or distinctiveness. In the case of ani-33

macy, this is often attributed to evolutionary adaptations that34

prioritize the processing of potentially relevant social stimuli35

(Nairne et al., 2013). This view aligns with broader claims36

in the memorability literature that certain stimuli possess sta-37

ble, observer-independent memorability signatures that can38

be predicted from visual features of individual items alone39

(Bainbridge et al., 2013; Isola et al., 2014; Khosla et al., 2015).40

Yet the idea of intrinsic memorability conflicts with long-41

established principles of recognition memory research. A cen-42

tury of work demonstrates that recognition decisions depend43

on purely relational features: how well the test item matches44

the representations of all of the items in memory, and how45

well we would expect an old vs. new item to match in this46

context (Shiffrin & Steyvers, 1997). Consistent with this view,47

memory is reliably heavily dependent on context, including48

study list composition (Hirshman, 1995), target-foil similarity49

(Benjamin & Bawa, 2004), and global matching processes50

that integrate information across all studied items (Shiffrin &51

Steyvers, 1997). In this framework, where decisions are made52

solely based on the relationships between items, arguing ani-53

mate items are inherently memorable is like arguing red is in-54

herently salient: it seems to mistake a relational feature for an55

intrinsically item-based feature. Instead we argue that, on av-56

erage, red may be unlike its neighbors in many visual scenes;57

and on average, animate items may tend to stand out more58

from other items in their study lists, but red is not ’intrinsically’59

salient and animate items are not ’intrinsically’ memorable.60

Previous work has argued that context cannot account for61

intrinsic memorability because items are tested among a ran-62

dom set of items sampled from a larger database. However,63

on average, distinctiveness in a study list is dependent on dis-64

tinctiveness in the larger database. Thus, here, we directly65

test these competing accounts by manipulating the prevalence66

of animate objects in the study set, which affects these items67

distinctiveness relative to other items that are seen.68

If animate objects are intrinsically more memorable, then69

they should maintain their memory advantage regardless of70

their prevalence in the larger database. In contrast, if memo-71

rability emerges from relative distinctiveness, as predicted by72

all major memory models, then animate objects should lose or73

even reverse their advantage when they become the majority74

category in the dataset, even though the study lists are just75

small random samples from the dataset. To validate that our76

prevalence manipulation affects the relative distinctiveness of77

animate objects within the dataset, we use representational78

similarity analysis (RSA) of neural data from macaque IT as a79

proxy for representational distinctiveness.80

Recognition Memory Experiment81

We created two datasets by randomly sampling 1600 images82

from the THINGS dataset (Hebart et al., 2019) with varying83

proportions of animate objects: 10% or 90%. 93 undergradu-84

ates (aged 18-25) were then randomly assigned to one of the85

two dataset conditions (18 in the animate-biased dataset and86

75 in the inanimate-biased dataset).87

The experiment consisted of 16 blocks, where each block88

had both a study phase followed by a test phase. During study,89

participants viewed 40 images randomly selected from their90

assigned dataset, presented sequentially for 500ms each.91

ROC analysis is necessary to accurately measure recognition92

memory (Brady et al., 2023). Thus, during test, participants93

saw 40 images (20 old, 20 new) and rated their recognition94

confidence on a 6-point scale (1=”definitely saw” to 6=”def-95

initely did not see”). Images were never repeated across96

blocks.97

Neural dataset To assess the distinctiveness of objects98

in both stimulus sets, we leveraged the THINGS ventral99

stream spiking dataset (TVSD) published by (Papale et al.,100

2025). This neurophysiological dataset provides recordings101

of multi-unit spiking activity in response to over 25,000 im-102

ages from the THINGS database across three key regions103

of the macaque ventral visual stream: primary visual cortex104

(V1), area V4, and inferior temporal cortex (IT). From this data105

set, we used recordings in the IT cortex (N = 2 macaques) to106

all the images used in our experiments as a proxy for human107

representational similarity. We averaged across the two mon-108

keys, computing representational similarity matrices (RSMs)109



A B C D

Figure 1: Panel A and B demonstrate the complete reversal of the animacy advantage when manipulating category prevalence.
Panel A shows ROC curves when animate objects comprise the minority (10%) of the dataset, with animate objects (red) showing
significantly better memory performance than inanimate objects (blue). Panel B demonstrates the reversal when animate objects
comprise the majority (90%), with inanimate objects now showing superior memory performance. Panels C and D visualize
the geometry of the representational space after multidimensional scaling (MDS). Neural activity patterns from IT cortex are
projected into three dimensions, with animate objects shown in red and inanimate objects in blue. Panel C illustrates how
animate objects primarily cluster to the right in the 10% condition, leading to them being distinct from the average item, and
mirroring their enhanced memorability. Panel D shows how this pattern reverses in the 90% animate condition as now the
animate items form the main cluster with inanimate objects primarily cluster to the left. Thus, the same objects can vary in their
representational distinctiveness depending solely on the distributional properties of the dataset, and this distinctiveness pattern
mirrors the memorability pattern observed in human participants.

with an exponential transform of distance in neural space,110

Si j = e−0.3di j .111

Results To assess memory performance across our experi-112

mental conditions, we fit an unequal variance signal detection113

model and estimated da values for both animate and inani-114

mate objects.115

In the inanimate-biased dataset (10% animate, 90% inan-116

imate), animate objects demonstrated better performance117

(da = 1.45) compared to inanimate objects (da = 1.25). This118

pattern is consistent with previous literature suggesting an119

intrinsic memorability advantage for animate objects. How-120

ever, when we manipulated the prevalence of categories in the121

animate-biased dataset (90% animate, 10% inanimate), this122

pattern completely reversed: inanimate objects(da = 0.80)123

were more memorable compared to animate objects (da =124

0.71). The ROC curves in Figure 1A and 1B illustrate this re-125

versal, showing how recognition performance systematically126

varies with category prevalence rather than category type.127

These behavioral findings suggest that memorability is not an128

intrinsic property of animate stimuli but emerges from their dis-129

tinctiveness within the encoding context.130

Next, we analyzed IT cortex activity patterns to understand131

the representational basis of our behavioral findings. A per-132

mutation test confirmed that animate objects in the inanimate-133

biased dataset (10% animate) were significantly more dis-134

similar from the dataset average than would be expected by135

chance (p < .01). This dissimilarity was observed both when136

analyzing the entire THINGS database and when restricting137

analysis to just our inanimate-biased subset. Critically, an-138

imate objects in the animate-biased dataset (90% animate)139

were significantly more similar to the dataset average than in140

the inanimate-biased dataset (p < .01), resulting in no such141

distinctiveness advantage, and mirroring our behavioral re-142

sults. Thus, animacy advantages in the standard dataset and143

or 10% animate condition may arise solely from animate items144

being more distinct from other items in the dataset. Flipping145

prevalence also flips both this distinctiveness and memory146

performance.147

Discussion148

In line with standard recognition memory models, and in con-149

trast to claims that sampling from a large dataset allows the150

assessment of ”intrinsic” memorability, our results demon-151

strate that the memorability of animate objects depends on152

their prevalence in the dataset and thus their representational153

distinctiveness. This complete reversal of the animacy advan-154

tage when manipulating prevalence (10% vs. 90%) directly155

challenges claims of intrinsic memorability: What has previ-156

ously been interpreted as evidence for inherent memorability157

of animate objects is better explained by their typical distinc-158

tiveness in standard experimental paradigms, where they are159

underrepresented relative to macaques, and likely people’s,160

representational space. There is nothing special about ani-161

macy per se; rather, memorability emerges from the relation-162

ship between a stimulus and its encoding context.163
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