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Figure 1. Data preprocessing and analysis flowchart.  
 



 
Table 1. Z-scores and coefficients for logistic regression models predicting purchasing or 
not purchasing with different spatial and temporal preprocessing (n=25) 
 
Spatial Blur: 0 mm  0 mm  4 mm  8mm  
Temporal Filter:  No Filter         HPF ( > 90 sec)    HPF ( > 90 sec)    HPF ( > 90 sec)  
 
 
Constant  -1.92  -2.06*  -2.06*  -1.99* 
  -.329(.171) -.353 (.171) .353 (.171) -.341 (.172) 
 
NAcc (Bilateral) 5.70***  6.98***  6.90***  6.35*** 
  .574 (0.444) .991 (.142) 1.07 (.155) 1.11 (.175) 
 
MPFC (Bilateral) 5.44***   6.63***  6.79***  7.10*** 
  .445 (0.082) .696 (.105) .753 (.111) .856 (.121) 
  
Insula (Right) -7.72***  -5.91***  -5.89***  -5.35*** 
  -.636 (0.082) -.780 (.132) -.889 (.151) -1.00 (.187) 
 
 
# of observations 3,761  3,761  3,761  3,761 
 
Pseudo-R2 0.102  0.109  0.109  0.107 
 
AIC  4147.6  4118.2  4116.8  4126.0 
 
Classification  63.6%(1.3%) 64.7% (1.3%) 65.0%(1.3%) 65.0%(1.3%) 
Rate   
 
Subjects with significant fixed effects (out of 25; p<.01) 
  15  15  15  15 
Regression includes subject fixed effects, 
Z-scores above coefficients with standard errors in parentheses 
Significance: *: <.05; **<.01; ***<.001, two-tailed 
AIC: Akaike Information Criterion (lower score indicates better fit to the data) 
Classification Rates: Taken from the mean of 200 iterations of 5-fold cross validation. 
 
 



 
Table 2. Across-subject classification rates for first, second, and combined presentation 
datasets.  
 
Data Set:  Combined  Presentation 1  Presentation 2  
 
PDA-LASSO  65.2 ± 3  67.3 ± 4  59.1 ± 2  
   (3.24x10-24)  (2.35x10-13)  (2.66x10-5) 
 
PDA-ENET  66 ± 4   67.4 ± 4  59.7 ± 2  
   (1.83x10-26)  (2.35x10-13)  (8.21x10-6) 
 
PDA-UST  64.7 ± 5  66.2 ± 3  57.3 ± 5 
   (1.33x10-22)  (1.59x10-14)  (8.37x10-4) 
 
Lin SVM  57.6 ± 3  62.8 ± 5  54.5 ± 7 
   (4.88x10-7)  (1.56x10-9)  (0.040) 
 
LR   55.1 ± 4  58.3 ± 3  51.6 ± 5 
   (8.37x10-4)  (1.37x10-4)  (0.494) 
 
LDA   59.9 ± 1  58 ± 2   51.8 ± 2 
   (5.92x10-11)  (1.92x10-4)  (0.442) 
 
 
Total 
Observations  2212   1118   1094 
 
Test Trials  1106   559   547 
 
Classification rates with standard deviations  
p-values in parentheses below indicate significance above chance (chance = 50%) 
Bold indicates that the classification rate is significantly greater than the corresponding classification rate 
for the LDA. (p < .05, uncorrected) 
 
 



 
Figure 2. Mean classification rates (% accuracy on held-out test set) and standard 
deviations for each model on first, second, and combined presentation datasets (compared 
against LDA model performance within dataset via 5x2 CV paired t-tests; * p < .05) 
 



Figure 3.  Spatiotemporal coefficient maps and averages for three versions of PDA 
classifiers.   

 
Each panel represents the model constructed by each SPDA method (PDA-

LASSO left, PDA-ENET center, PDA-UST right) when trained on a particular dataset 
(first presentation at the top, second presentation at the bottom). Lines in the center are 



included to illustrate time periods associated with the task.  These periods are lagged by 4 
seconds to account for hemodynamic response.  Actual trial timing is marked on the x-
axis of line graphs.   

The heat maps display the coefficient estimates organized by brain region (along 
the y-axis) and time (along the x-axis) each rectangle represents one voxel at one time 
point. Black rectangles indicate that the classifier has automatically excluded the data 
point corresponding to that rectangle.   All non-zero coefficient estimates are represented 
by a color corresponding to the value on the color bar.  
Line graphs below the heat maps illustrate average contribution of each region of interest 
for each point in time.  Each point here represents the mean value across 7-8 voxels for 
one distinct time point. 



Figure 4. Spatiotemporal coefficient heat maps and averages for the SVM model on first 
presentation dataset.  Representation is the same as that explained in figure 3. 
 



 
Figure 5. Within-subject ENET classification rates for first and second presentation 
datasets. 
 
 

 


