
 

▹ Can we classify HP and LP using patterns of functional connectivity during  

    preparation periods? 

 

 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
  

  
 

 
 
 

▹ Discriminating HP vs. LP groups 

 

 

 

 

 

 

 

 

 
 Classification ‘accuracies’ indicate how successfully the combination of included features 

discriminated two groups. 

 Peak Accuracy      1. TOTAL  : 96.77% (using top 20 features) 

                                2. EASY   : 70.97%  (using top 7 features) 

                                3. HARD  : 90.32%  (using top 5 features) 

 

 

 

 

 

 

 

 

 Task difficulty expectation engages in different behavioral strategies and neural patterns across 

individuals. (Jung et al.,2014) 
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Patterns of Functional Connectivity during Preparation Periods Can 
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RESEARCH BACKGROUND 

 fMRI ANALYSES -2. METHOD EXPERIMENTAL DESIGN 

▹ Features (Links) eliciting peak performance 

Difficulty Level CUE 
(1500ms) 

PREPARATION 
(8000ms) 

PROBLEM 
(2000ms) 

FEEDBACK 
(1000ms) 

Pass Responses: M= 23%  

   (Easy trials: M= 13% < Hard trials: M= 32% , p<0.001 ) 

 

Correct Responses: M= 68% 

   (Easy trials: M= 75% > Hard trials: M= 59% , p<0.001) 

 41 cube-shaped ROIs 
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Research Question 

Ambiguity Aversion  
dACC & ventral striatum synchrony during resting-state  

dACC & right anterior insula synchrony during task  

predict 

 

  either ‘EASY’ or ‘HARD’  

  randomly presented 

 

 

 

Number of circles 

              ‘ODD’ ? ‘EVEN’ ? 

 ‘PASS’   

= Measurement of ambiguity   

  aversion or risk aversion  

  (tendency to give up) 

 
 

 
 Correct: +$0.1   

Incorrect : -$0.1   

    Pass: $0 

    Time-over: -$0.05 

     

High Pass Group (HP, N=15) 

   (Pass : M=34.26%, SD=16.06%) 

   (Correct : M= 70%, SD= 13%) 

 

Low Pass group (LP , N=16)  

   (Pass : M=16.75%, SD=18.14%)  

   (Correct: M= 73%, SD= 16%) 

 

2(group)x2(cue) ANOVA 

 HP passed more on HARD trials 

     (F(1,29)=27.534, p <0.001) 

▹  ACTIVATION MAP 

Regions that showed greater activation on  

    HARD cue > EASY cue (p<0.001/ no extent) 

fMRI ANALYSES -1 

Time-Series Extraction 

 Time-series of each voxel during the ‘preparation’  

periods were concatenated and averaged 

preparation 

 

Task expectation period 

 

preparation preparation 

Voxel1  

Voxel2  

preparation preparation preparation 

Voxel3  

…
 …

 AVERAGE 

SCAN PROTOCOLS: 3T, EPI sequence, TR=2s, TE=30ms, 33 axial slices, 30° oblique to AC-PC line  

  Feature (link) Selection  

  : Pair-wise cross-correlation  

    coefficients between 41 ROIs     

    were calculated and ranked  

    based on absolute t-score from  

    the independent two-sample t-test. 

 Group Classification using support vector machine 

algorithm (SVM)  

  Each feature was added cumulatively by iteration. 

   Leave-one-out cross validation was applied. 

   Permutation tests were performed (n=100). 

  The whole procedures were repeated in three different ways: TOTAL, EASY, and HARD 

 Groups were divided into HP and LP based on the number of pass responses of the 1. total 

trials 2. trials that EASY cue was presented (EASY trials) 3. trials that HARD cue was 

presented (HARD trials). 

  Time-series during preparation periods of 1.total trials 2. EASY trials 3. HARD trials  

     were extracted and averaged. 

  1+1=TOTAL, 2+2= EASY, 3+3 =HARD 

96.77% with 20 features 

being included (TOTAL) 

TOTAL 

HARD 

EASY 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

HP and LP showed significant behavioral and neural differences when the task was expected 

to be HARD.  

Patterns of cortical functional connectivity successfully predicted whether one would have 

a tendency to give up solving problems or not (predicting ambiguity aversion). 

The midcingulate cortex and right superior frontal gyrus were mainly involved in 

distinguishing two groups.  

CONCLUSIONS/SUMMARY 

fMRI ANALYSES -2. RESULTS 

fcMVPA 

Node Selection 

Iteration 1  
Iteration 2  
Iteration 3  

… 

Can we predict whether participants would give up solving a problem or not using  

patterns of cortical functional connectivity during the period of task expectation? 

HP > LP  

HP < LP 
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