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Reproducibility of responses to forward and backward films.  
 
Maps of the correlations between the first and second presentations of the forward (CF1:F2, red) 
and backward (CB1:B2, blue) films. Note the overlap between the CF1:F2 and CB1:B2 in posterior 
cortex (overlap, purple). Correlation maps are shown on inflated (top) and unfolded (bottom) left 
and right hemispheres. The map shows only voxels for which the correlation exceeded a 
threshold value (0.3, chosen because it was above the highest CF,B value exhibited by any 
voxel). The white outlines mark regions in which responses were not time-reversible (copied 
from Figure 2A). Figure layout is identical to that in Figure 2A. 



 

 

Time locked responses in all brain regions regardless of temporal receptive window.  
 
Cross-correlations of response time courses for the two forward presentations of the silent films 
(CF1:F2). The correlation was computed at different lags (2 sec intervals). Error bars represent 
the standard error of the mean across non-overlapping movie segments. The peak at lag 0 
indicates reproducible responses during the two presentations, time-locked to the movies. The 
widths of the peaks were similar across all ROIs, regardless of temporal receptive window. V1, 
MT+: 4±0.8 sec full-width at half maximum. LO, PPA, STS, Precuneus: 4.2±0.8 sec full-width at 
half maximum. LS-TPJ, FEF: 3.8±0.8 sec.  
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Inter-subject reproducibility of responses to forward and piecewise-scrambled films  
 
A. The inter-subject reliability of response time courses in each of several brain regions. Figure 
layout is identical to that in Figure 5A. B. Regions in which the responses were reliable across 
individual subjects for all piecewise scrambled movies (at long, mid and short time scales; e.g., 
V1 and MT+ above) are marked in blue. Regions in which the responses were reliable across 
individual subjects only for the long and intermediate time scales, but not when the film clips 
were scrambled at a short time scale (e.g. LO, PPA, FFA, STS above) are marked in green. 
Regions in which the responses were reliable across individual subjects only for the longest 
time scales (e.g. LS, TPJ above) are marked in red. Figure layout is identical to that in Figure 
5B. 



 

 

Time-reversal impairs comprehension of the silent films.  
 
We performed a separate behavioral study to investigate the effect of time reversal on the 
observers’ understanding of specific events in the silent films as well as the overall 
understanding of the plots. Ten additional observers viewed each of the three silent films once, 
either forward or backward. Each film was divided into four 1 minute segments. After watching 
each segment viewers were asked to write a synopsis describing the events that took place. 
The synopses of the backward viewed films were then reorganized to match the order of the 
forward story line, and any words that provided obvious cues that the film had been viewed 
backward were removed. Synopses from films viewed forward and backward were then mixed 
and given for review to an independent group of 9 raters. The raters were asked to score each 
synopsis according to its overall coherence and interpretability, and to answer targeted 
questions related to the intentions and motivations of the characters in each film segment. The 
rating scale was 1-5, from ‘poor’ to ‘excellent’ description. Error bars indicate SEM across 
observers. While viewers of the forward films easily and accurately described the occurrences in 
each event (including characters’ objectives, intentions, and motivations), viewers of the 
backward films encountered severe difficulties in making sense of the ongoing events. The 
difference in behavioral performance was statistically significant (t-test, p<0.01 for both targeted 
questions as well as the overall level of understanding of the plots). For example, Figure 1A 
depicts a scene in which Charlie Chaplin is trying to prevent an inebriated man from committing 
suicide. Due to a series of mistakes, Chaplin is caught by the rope that was previously wrapped 
around the other character’s neck and falls into the water. When this film was presented in 
reverse, viewers typically misinterpreted the events describing the accident as a deliberate 
attempt to throw Chaplin into the water. 



 

 



 

 


