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Discussion: ROCs reflect a summed similarity computation.

Misidentification

Identification Identification performance was measured directly.

Experiment 1 : Pr(s1,s2,s3, Lure)=(.25, .25, .25, .25)
Experiment 2 : Pr(s1,s2,s3, Lure)=(.17, .17, .17, .50)
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Misidentifications are not random.
They arise from two sources: perceptual similarity and temporal similarity.
-> Recognition without source memory was influenced by temporal and spatial similarities of the probe to
the misidentified item.

s1 s2 s3 p

S1: misidentification, low temporal similarity, low perceptual similarity
S2: misidentification, high temporal similarity, high perceptual similarity
S3: match, correct identification

S1: misidentification, low temporal similarity, high perceptual similarity
S2: misidentification, high temporal similarity, low perceptual similarity
S3: match, correct identification

s1 s2 s3 p
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Correct identification 
= source memory

Misidentification
= recognition, but with error in source memory

Identification task (Expts 1 and 2)
Recognition performance was
slightly higher than Identification
performance, suggesting a partial
loss of memory source.

The loss of source memory
(Identification/Recognition) showed
a serial position effect --source
memory was better preserved for
more recent items.

Overall performance

Why were recognition zROC slopes > 1 ?

target trials

lure trials

Summed similarity distribution
for LURE trials

Summed similarity distribution
for TARGET trials

zROC slopes were
proportional to the
variance of probe-
study summed
similarity.

zROC slopes
were re-
calculated for
three selected
sets of lure trials.

Discussion : Source memory
-Source memory degrades over time (recency effect).
-Even when memory source was misidentified, some source memory was retained.

Recognition
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Recognition performance was measured by an identification task OR by  recognition task.

Experiment 1 (identification task) : Pr(Target, Lure)=(.75, .25)
Experiment 2 (identification task) : Pr(Target, Lure)=(.50, .50)
Experiment 3 (recognition task) : Pr(Target, Lure)=(.50, .50)

No Differences

Correct recognition
= recognition with or without source memory

Recognition (Expts 1, 2, and 3)
zROCs were linear.
zROC slopes were > 1.

z-transformed ROC curves

ROC curves for Recognition

signalnoise

zROC slope > 1 suggests…
 wider NOISE distribution

In studies of verbal memory, zROC slopes are <1,
implying that SDN<SDS.   Our result suggests the
opposite, namely that SDN>SDS

A summed similarity model can account for our finding that for these
stimuli, recognition zROCs have slopes >1.  Such a model has far
less success in accounting for identification zROCs, because
identification responses in our paradigm most likely do not depend
on a summed similarity computation.

Recognition without source identification (Expt
3), and recognition based on memory source
identification (Expt 1 & 2) produce equivalent
ROCs.

Experiments

Identification & recognition memory

Study Items Probe

s1 s2 s3 p

2 2.25 2.491.751.51

Horizontal Spatial Frequency (cycles/degree)Target trial
(p matched one of ss)

Lure trial
(p did not match any of ss)

I’ve seen this before,
but don’t remember
when or where.

I saw this last Sunday,
around noon, on the
Boston Common.

Recognition
Based on familiarity

Identification
Based on source memory

Recognition Question : Did you see this item before?
Recognition response : Yes / No

Identification Question : When/where did you see this item?
Identification responses : specify when/where

Summed similarity models for visual recognition memory (e.g., NEMo, Kahana & Sekuler's, 2002, Noisy
Exemplar Model) recognize a probe item when the summed similarity between the probe’s representation and
that of the study items exceeds a criterion.  In NEMo, the response criterion depends also on inter-stimulus
similarity.

We investigated relationships between recognition and identification
within a summed similarity framework, and using ROC curve analysis.

Identification task:
Did the Probe match any of the Study items,
and if so which one?

Recognition task:
Did the Probe match one of the Study items?

Over three experiments, we
varied the probability of a target

Experiment 1: Pr(target) = 0.75
Experiments 2 & 3: Pr(target) = 0.50

varied subjects’ task
Experiments 1 & 2: Identification
Experiment 3: Recognition

In all experiments, subjects expressed confidence in their judgments by moving computer cursor
along the appropriate response selection “arm” (below).  The distance along the selection “arm”
represented confidence. Responses were later cumulated to generate ROC curves.

Stimuli were trios of rapidly presented compound, 2-dimensional sinusoidal gratings, which were followed by a
probe grating.  For each trial, stimulus  items were drawn quasi-randomly from a pool of stimuli.  The
advantageous metric properties of these stimuli made possible some novel analyses of episodic memory.
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