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Supplementary Information

In this section, we present the HVD results of a number of simulations that were performed to examine the effects from variations in the model and further support the conclusions in the paper.
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Fig. S1. Simulation results after removing the tactile loop from the model. Unlike the experimental results, removal of tactile feedback results in decrease in OMSE, systematic error and offline variance after removal of tactile feedback.
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Fig. S2. Simulation results after increasing the delay and reducing the tactile gain in Bayesian sensory integration. We see that although OMSE, , and (r-m)2 remained unchanged in both conditions, the model cannot reproduce the trend in online synergy.
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Fig. S3. Simulation results after removing CBC. We can see the results of simulation for both conditions are not different. And removing CBC not only causes the covariance to become positive for both cases but it cannot explain the deterioration of synergy due to sensory deprivation.
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Fig. S4. Simulation results with fixed sharing ratio without component for creating drift (i.e., no pink noise and lag compensator). We can see that the model performs poorly almost everywhere. Specially, the online and offline synergy terms became positive and the error terms are very large, which indicates why counter-directional drift is important.
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