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1. the NEMO summed similarity model (Kahana &
Sekuler, 2002)

2. oscillations in recognition memory: old/new ef-
fects (Curran, 2000)

3. hypothesis: gamma oscillations in memory
matching (Hermann, Munk & Engel (2004))

4. neural representation of face similarity (Lof�er et
al, 2005; Aguirre, in prep)

5. fMRI evidence for face match in DLPFC (Druzgal
& D'Esposito, 2001)

6. GOAL: �nding NEMO in the brain

Introduction

adapted from Rizzuto et al (2003)

Sternberg recognition memory task (Sternberg 1966)
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� LL = list length

� � = forgetting parameter/serial position

� � = steepness of generalization gradient

� d = Euclidian distance between items

� � = effect of list homogeneity on decision
criterion

� all items are encoded with noise �

� every dimension has an attention weight
w i

NEMO model

system EGI Geodesic Sensor Net
sampling rate 500 Hz

N electrodes 128
N subjects 19

eye artifact rejection
digital 58-62 Hz notch �lter

autmated bad channel detection
rereference excluding bad channels

EEG methods

1. Morlet wavelet transform

2. z-transform of 1000 ms post-probe

3. in 10 timebins (N lists, within subject; only lure
trials):

� = corr ([ pow 1pow 2pow 3pow 4 � � � pow N ];
sumsim 1sumsim 2sumsim 3sumsim 4 � � � sumsim N ])

4. permutation test (Nichols & Holmes, 2003)

� subj 1 � subj 2 � subj 3 ! t empirical = 8
+ � subj 1 � � subj 2 � � subj 3 ! t 1 = 10
� � subj 1 � � subj 2 + � subj 3 ! t 2 = � 2
+ � subj 1 + � subj 2 + � subj 3 ! t 3 = 1

:: :: :: :: � � �
� � subj 1 + � subj 2 + � subj 3 ! t 1000 = 0

5. compare t emp to permutation distribution

Data Analysis
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Behavioral Data

attentional weightdim forgettingserpos

dataset RMSD w1 w2 w3 w4 � 1 � 2 � 3 � 4

gratings 0.0578 0.0729 0.1291 1 0.8515 0.7306 0.7446
faces 0.0555 0.1501 0.2061 0.1349 0.1506 1 0.7966 0.7975 0.7549

decision boundariesLL encoding noisedim

dataset � c1 c2 c3 v1 v2 v3 v4 �
gratings 10 0.1738 0.2270 0.0523 0.4568 0.2881 0.0844

faces 10 0.1502 0.0704 0.2661 0.2819 0.3096 0.3255 0.3172 0.0750

NEMO �ts

forgetting ( � serialposition )
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Most-weighted atten-
tional dimension ( wx ):

Decision mechanism
(cLL )

Interpretation of NEMO parameters
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Time intervals of interest: Frequencies of interest
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Old/new ERP analysis (Curran,2000) de�nes time intervals o f interest.
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Behavioral effects of summed similarity

There exists an EEG correlate of summed
similarity!
1. early parietal theta effect (gratings)
2. additional frontal theta activation (grat-

ings)
3. middle gratings theta activation similar to

target/lure effect
4. faces right temporal correlation
5. late both gratings and faces show right

occipital effect
6. not an artifact of target/lure status

Summary
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