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Derivation of equations

Here, we show how Equations (6) and (8) in the main article can be derived from minimizing the
error function. Assume that the perception is carried out based on the averaging model. Thus, the

error function for two reliability conditions is defined as sum of the squared error as follows:
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Assume that the dynamics of P, the probability of the common cause, is much slower than S

and it needs many observations in order to be updated. Thus, we assumed that P. is constant and

solved the equation dEg% =0 inorder to find the optimum S and P, as follows:
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We extended the aforementioned equations to the situation when there are three modalities

and three reliability conditions under the same assumptions as before. Thus, the error in

estimation is defined as follows:
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Where: §iABC =WiA§A +WiB§B W iC§C (4)

Since the w,, W, ,W,are calculated according to the Bayesian model (the extension of
Equation (2) in the main text for three modalities), we can rewrite the S,,;. as follows:
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dError.

Similar to the two reliability conditions, we solved the equation =0 to obtain the

optimum Sand P :
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Similar to Experiment 1.b, we assume that §A :§B ¢§C since the visual and auditory stimuli
originate from the same location but differed from the tactile location. Thus, we can simplify

the P, as follows:




Bayesian analyses

All of the Bayesian Analyses were done by JASP 1. JASP files and other codes can be downloaded

from https://github.com/manmahani/MP_VaryingRelEnv page.

Bayesian Analyses of PSEs in Experiment 1.a

Bayesian ANOVA

Model Comparison

Models P(M) P(M|data) BF m BF 19 error %
Null model (incl. subject) 0.200 1.305e -8 5.222¢-8 1.000
Adaptation 0.200 9.250e -9 3.700e-8 0.709 1.047
Reliability Condition 0.200 0.124 0.569  9.535e+6 1.364
Adaptation + Reliability Condition 0.200 0.193 0.958 1.480e +7 2.652
Adaptation + Reliability Condition + Adaptation :x Reliability Condition 0.200 0.682 8.593 5.227e+7 2.778

Note. All models include subject.

Analysis of Effects

Effects P(incl)  P(inclldata)  BF |nclusion
Adaptation 0.600 0.876 4.689
Reliability Condition 0.600 1.000 2.989% +7
Adaptation = Reliability Condition 0.200 0.682 8.693

Bayesian T-Test

Bayesian Paired Samples T-Test

BF 10 error %
HV-MA_Before - HV-MA_After 0.270 1.591e -4
LV-MA_Before - LV-MA_After 1.589 4113e-5



https://github.com/manmahani/MP_VaryingRelEnv

Inferential Plots
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