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Written Recall Test
Post-Learning Phase:

Multiple Choice Test* 

I do not remember associated scene image

Continue

[Enter at least 10 words]
An image of …

Stimuli
Ice SkatingPool Library DowntownPond Stadium

Results

Summary

References

Average Larger difference between within-image correlations
and within-category correlations using MPNET

*Only subjects with 100% multiple choice accuracy used in analysis

Column: Competitive Condition
Row: Non-Competitive Condition

Annotation (non-memory): Experimental (memory):

v Competition between similar memories drives verbal descriptions apart
(differentiation) in semantic space
v Opposite to an interference effect

v Differentiation increases as a function of memory similarity
v Natural Language Processing (NLP) can be used to quantify overlap in
memories for complex, naturalistic stimuli

v Future work will test whether differentiation in the semantic content of
memories relates to differentiation of hippocampal activity patterns1,2,3,4,5
and/or content representations in parietal cortex3

A barn with stacks of hay…

30 categories x 15 exemplars

I do not remember the associated image

A barn with hay…
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Competition Reduced Memory Similarity

t(186) = 2.98, p < 0.01
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v Memory similarity results in competition
and interference-related forgetting

v With practice, the contents of similar
memories can change to exaggerate
differences1,2,3

v Competition-induced differentiation of
memory content has been observed using
controlled stimuli and targeted reporting
procedures (e.g., color wheel)
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Measuring Memory Similarity: 

Subject 1 (Non-Competitive)
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1Psychology Department, University of Oregon
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Difference in Medians:
t(49.57) = 0.22, p = 0.831
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*

t(34.05) = 2.15, p = 0.039

Competition Reduces Memory Similarity

Mean Slopes: Competitive 0.416, Non-Competitive 0.704; t(48.62) = 2.72, p = 0.009

Run

Memory “Vividness” Over Learning
**

Does competition-induced differentiation of memory
content occur when verbally recalling naturalistic images?

0.9

0.8

0.7

0.6

1.00

0.75

0.50

0.25

0.00

Vi
vi
dn
es
s
Ra
ti
ng

1 2 3 4 5 6 10 20 30 40 50 60 70 80 90
0.00

0.01

0.02

0.03

0.04

1.0

0.8

0.6

0.4

0.2

Other Non-
Competitive
Subjects

Normative Non-Competitive Similarity

M
em

or
y
Si
m
ila
ri
ty

(r
)

Memory Similarity as a Function of
Normative Non-Competitive Similarity

Competitive Non-Competitive

0.9 0.90.80.8 0.70.7

0.75

0.50

0.25

r, Competitive Similarity

r, Normative Similarity

Competitive

Competitive

Non-Competitive

Condition

Co
rr
el
at
io
n

0.8

0.7

0.6

0.5

0.4

0.3

Comparing NLP Algorithms

Condition
Within-Category

Within-Image


