Semantic influences on episodic memory distortions
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Experiment 1

Is memory more precise when the locations

of items relate to category membership? Are

typical items more biased towards category
neighbors than atypical items?

Semantic judgments

Which does not belong?

2620 trials per super-ordinate category
N =21

3 animal categories: birds, mammals, sea (35 images)
3 objects categories: kitchen, office, tools (35 images)

Iltem locations (Expts. 1 and 4)
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Colors indicate category membership, dots indicate center of each category cluster
Control group: images shuffled across locations, wthin super-ordinate category
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Memory is more precise for items
located near category neighbors.
Experimental Control
. 200+
@ * % %
£ 1004 =
& ~ ¢ T K5
o 07
s
@ _100-
S
< —200 -
Typical  Atypical Typical  Atypical
N =25 N =35

Memory for typical category members is more
biased toward category neighbors, relative to
atypical members.

Conclusions

Across three experiments, memory was more precise for items
located near category neighbors — when location memory

Experiment 2

The categories in Expt 1 were data-driven.
Can we replicate Expt 1 with more validated
category membership’® and a uniform
distribution of encoding locations?

Typicality judgments

Sort by whether these are typical (good examples)
or atypical (bad examples) of BIRDS.
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20 images per category
N = 27 per category

4 animal categories: birds, mammals, sea, insects (80 images)
4 object categories: kitchen, office, furniture, clothes (80 images)

Item locations

Frying Pan  Couch Cup Corkscrew Flamingo
Strainer Pot Rolling Pin.  Swallow Eagle
Magnifying Measuring Spoon Duck Chicken
Cljfigasuring Cup Bed Goose Peacock Horse
Pen Fondue Poj Ladle Roaster Rhinéceros
Crayon Plate Pencil Swan Pelican Cardinal
Coat Rack Peeler Dresser Hippopotamus Heron
Fork Spatula Seagutl Cow Penguin
Potato Masher Bowl Parrot Owl
BathTub Desk Envelope Key Bison Giraffe
Sink Spoon Thumbtack  Ostrich Lion
Tea Kettle Salt ShakerGarbage Can Clipboard | Keyboard Toucan Fox
Lamp Stool Tape Paintbrush | Skunk Camel Bluejay | Kangaroo
Night Stand . Ruler Rug Racoon Zebra &lephant
Stapler Lock Paper Clip | Binder Tiger
Mirror Table Curtain Chalk Maouse Moose Rig
Bookshelf  Chest Lightbulb Knife Sheep Wolf
Chandelier| Chair Highlighter Pillow Pigeon Cheetah

Colors indicate category membership, dots indicate center of each category cluster
Control group: images shuffled across locations, wthin super-ordinate category

Experimental Control
? %% %k
T 400 -
X
£ 300-
S
O 5 * K R
p S -
T 200
o
> 100 -
<

Consistent Inconsistent  Consistent Inconsistent

As in Expt 1, memory is more precise for
items located near category neighbors.
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As in Expt 1, memory for typical category
members is more biased toward category
neighbors, relative to atypical members.

Mapped 6 ‘categories’ of items onto locations from Expt 1

Experiment 3

Typical items share more features with
category neighbors®, and thus may look more
similar. Are typical items biased because they
are confused with visually similar neighbors?

Visual

‘categories’

Colors of items drawn from 6 distributions centered
around equidistant angles of a color wheel
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3 furniture ‘categories’: chairs, lamps, clocks (35 images)
3 vehicle ‘categories’: trains, cars, airplanes (35 images)

Item locations
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Labels indicate category membership, colors indicate color of image
Colors of cluster center indicate mean of the category’s color distrubtion
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Memory is more precise for items located near
other images from the same color ‘category’.
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Typically-colored items are more likely to be
retrieved closer to category neighbors,
relative to atypically-colored items.

These effects are not limited to semantic categories but also extend
to color (Expt 3), suggesting that the similarity of features between

benefited from semantic knowledge (Expts 1, 2, 4).

For items far from category neighbors, retrieval of typical category
members was more biased towards category neighbors relative to

atypical members (Expts 1, 2, 4).

items dictates how they are remembered, regardless of whether the
features are semantic or visual.

Category typicality also influences how unique, task-irrelevant details

are remembered (Expt 4). Typical items may be encoded more
efficiently, due to their stronger association with category neighbors,

but at the cost of memory for their unique features.

Experiment 4

The unique features of items consistent with
prior knowledge are often forgotten™. Are
typical items more biased because of more
efficient/less precise item encoding?

Retrieval task

New instructions:
Choose an item
and drag to its location

3 animal categories: birds, mammals, sea (35 images)
3 object categories: kitchen, office, tools (35 images)

Item memory
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Influence of consistency on precision is not
modulatd by item memory.
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Atypical items with incorrect item memory
were more biased, whereas item memory did
not influence bias of typical items.
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