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Spin Precession in Magnetic Field
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Blood oxygenation dependent level (BOLD) signal: increased 

oxygen consumption in neurons is accompanied by the 

increase of fully oxygenated blood 
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––84 scans 84 scans –– images 16images 16––9999
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Example epoch fMRI activation dataset:
Auditory stimulation

Example epoch fMRI activation dataset:
Auditory stimulation

•Single subject
– RH male
•Conditions

• Passive word listening
– Bisyllabic nouns
– 60wpm
– against rest

•Epoch fMRI

•Single subject
– RH male
•Conditions

• Passive word listening
– Bisyllabic nouns
– 60wpm
– against rest

•Epoch fMRI

(50, (50, --40, 8) 40, 8) —— Primary Auditory CortexPrimary Auditory Cortex

––84 scans 84 scans –– images 16images 16––9999
––1 session1 session
––1 condition/trial: 1 condition/trial: wordswords
––Deterministic design: Fixed Deterministic design: Fixed SOASOA of 12 scans (42s)of 12 scans (42s)
––EpochEpoch designdesign
––First First trialtrial at time 6 scans, 6 scans / at time 6 scans, 6 scans / wordswords epochepochS
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•Epoch fMRI
– rest & words
– epochs of 6 scans
⇒42 second epochs
– 7 BA cycles

experiment was 8 
cycles: 

first pair of blocks dropped
→BABABABABABABA
⇒last 84 scans of 

experiment
images 16–99

→~10 minutes scanning 
time

•Epoch fMRI
– rest & words
– epochs of 6 scans
⇒42 second epochs
– 7 BA cycles

experiment was 8 
cycles: 

first pair of blocks dropped
→BABABABABABABA
⇒last 84 scans of 

experiment
images 16–99

→~10 minutes scanning 
time
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…e.g. two-sample t-test?…e.g. two-sample t-test?
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� standard t-test assumes independence

⇒⇒⇒⇒ ignores temporal autocorrelation!

voxel time series

t-statistic image

SPM{t}

compares size of 

effect to its error 

standard deviation

Image intensity 



Task



Activation and Connectivity



Task: after  the presentation 

of a word, the subject speaks 

internally whether the object 

is living or nonliving



Structural Equation Modeling (Path 
Analysis)



Structural equation modeling 
(SEM)

Minimization of a discrepancy function F



Result of SEM

Top: theoretically 

preferred path model

Bottom: the best fitting

path modelpath model





Activation Map and Effective 
connectivity





Voxel, Factor, and Loading
Vi: 60-word mean activation profile 

of the i-th voxel

F1j: the first-level factor profile of 

the j-th factor

L1ij: a first-level loading of i-th

voxel on factor F1j

F1n: the first-level factor profile

F2k: the second-level factor profile

L2nk: load

Gaussian Naïve Bayes (GNB) classifier



Locations of the Voxel Clusters 
of Four Factors



Correlation Between Factor 
Scores and Ratings

Latent Semantic Analysis (LSA) Ratings by human



Observed and Predicted 
Images (Apartment & Carrot)



Marcel Just and Tom Mitchell 
Interview

http://www.youtube.com/watch?v=JVLu5_h

vr8s&feature=player_embedded


