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Extended Data Fig. 3. Fitting all parameters simultaneously for unilateral FOF inactivation data confirms the same
conclusions as previously found fitting only two parameters at a time. (a) Psychometric curves for control and unilateral FOF
inactivation data. The black line is the model fit to the control data. The purple circles with error bars are experimental data from
unilateral FOF inactivation sessions, and indicate fraction of Contra choice trials (mean + binomial 95% conf. int.) across trial
groups, with different groups having different #Contra , #Ipsi clicks. The purple line is the psychometric curve generated by the
post-categorization bias model. (b) The 2-dimensional normalized likelihood surface. The peak of the likelihood surface for the
inactivation data is significantly different from control for post-categorization bias (from 0.044 to 0.4933). Input gain bias (which
is parametrized so that 0.5 means no side bias) ris not significantly different from its control value. (¢) Reverse correlation
analyses showing the relative contributions of clicks throughout the stimulus in the rats’ decision process. The thick dark red and
green lines are the means =+ std. err. across trials for contralateral and ipsilateral trials. Thin light red and green lines are the
reverse correlation traces generated by extended model.
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Extended Data Fig. 4. Firing rate modulation of striatal neurons. (a-c) Examples of three striatal neurons that did not exhibit
significant modulation in their firing rates during stimulus presentation (Left column) but did show movement-related firing rate
modulation (right column). (d-e) Examples of three striatal neurons that exhibited modulation of their firing rate during stimulus
presentation and exhibited side-selective responses. This later class of neurons are the subject of our analyses in this manuscript.
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Extended Data Fig. 5. Computing tuning curves that describe the relationship between neural activity and accumulated
evidence. (a) One trial for an example neuron from the striatum. The left side shows the firing rate of the neuron, and the

right side shows the behavioral model’s estimate of the evolution of the distribution of the accumulator value, a (color represents
probability density). Time runs vertically and is aligned to stimulus onset minus neural response lag (see methods). +B
correspond to the ‘sticky’ decision-commitment bounds on evidence accumulation. (b) Building a map of firing rate versus
accumulator value. At a given time point (here, t = 0.3 s), we copy the distribution of a (blue box) to a vertical position given by
the firing rate of the neuron. (¢) Continuing with the same time point, we add a slice from every recorded trial. This produces the
full joint distribution P(r,a | t = 0.3), the probability of seeing firing rate r and accumulator value a at time t = 0.3 s. (d) The
accumulator values are binned, and the mean firing rate is computed for each bin to generate a neural tuning curve as a function
of the accumulator value a. (e) The process is repeated for each time point. Each vertical slice corresponds to a tuning curve, with
the one from d shown above the blue arrowhead.
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Extended Data Table 1 | Best fit parameters of behavioral model

Experiment Data set A . o, B ¢ T, b lapse

pharmacological

B tation E005 -1.30 05 30.0 152 0.01 0.21 0.29 0.10
phial:;";t‘if,‘;'t‘i’g:’a' T089 -1.47 6.6 152.7 16.4 0.01 0.07 -0.57 0.05
pharmacological T097 A4.71 35 278.5 17.4 0.50 0.09 0.00 0.37

inactivation
pharmacological To9s -1.87 484 455 8.6 0.01 0.06 0.63 0.00
electrophysiology E021 -0.15 0.0 402 16.4 0.13 0.04 -0.01 0.10
electrophysiology T080 0.74 20.9 15.2 17.7 0.81 0.50 -0.01 0.10
electrophysiology T103 0.30 73.4 200.0 15.3 0.10 0.01 0.86 0.1
electrophysiology cgrr:‘y;i:é%gryat -1.49 0.0 200.0 8.5 0.28 0.01 0.51 0.08

optogenetics E006 0.87 7.2 15.8 5.8 0.52 0.12 0.80 0.17
optogenetics E007 -1.64 4.1 60.2 6.5 0.33 0.04 1.20 0.18
optogenetics E008 -0.80 0.0 94.6 248 0.55 0.05 -1.65 0.23
optogenetics E044 -1.50 5.4 292 7.7 0.84 0.50 -2.37 0.08
optogenetics E048 -0.67 0.1 149.1 31.8 0.94 0.50 -1.32 0.02
optogenetics E049 0.11 13.1 219 31.1 0.81 0.32 -1.40 0.11
optogenetics E054 -1.55 26.4 183.6 26.2 0.94 0.50 -0.10 0.00
optogenetics E064 -0.48 30.0 133.0 31.2 0.92 0.50 -1.29 0.03
optogenetics E065 -1.44 485 193.3 32,0 0.94 0.50 -4.13 0.03
optogenetics E067 -1.24 0.0 946 238 0.93 0.50 -0.70 0.03
optogenetics E080 -0.85 85 416 45 0.30 0.03 1.13 0.13
optogenetics J194 -1.18 8.2 199.9 320 0.95 0.50 2.21 0.07

optogenetics T107 -1.31 4.2 200.0 32.0 0.93 0.50 -0.87 0.00
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Extended Data Table 2 | Best fit parameters (unilateral striatum inactivation data)

y! 02, 025, 025c B ¢ T¢ b Kc+ K Kc- ki input gain
uni-striatum control -1.18 0 34.68 53.36 12.66 0.18 0.29 -0.02 0.29 0 0.47
uni-striatum -3.62* 115.44* 81.58 4.55 8.57 0.01 0.06 1.17* 0.14 0.14* 0.37

Extended Data Table 3 | Best fit parameters (bilateral striatum inactivation data)

y! 02, 02 B [ T ] K
bi-striatum control -0.43 0.002 7.37 6.16 0.54 0.75 -0.07 0.37
bi-striatum 0.06 85.66* 21.06* 13.25 0.01 0.04 -0.56* 0.51

Extended Data Table 4 | Best fit parameters (unilateral FOF inactivation data)

y 02, 0%, 02%5c B d T¢ b Kc+ Ki Ke- ki input gain
uniFOF control 1.25 0 50.53 70.29 7.87 0.23 0.11 0.03 0.09 -0.01 0.50
I -0.85 0.93 71.78 87.10 11.47 0.27 0.09 0.29* 0.52* 0.46* 0.55
605

Extended Data Table 5 | Best fit parameters (bilateral FOF inactivation data)

s 02, 02 B (I) T¢ -] K
BiFOF control 1.87 0.02 0.0001 14.40 0.34 0.75 0.04 0.17
BiFOF -4.08* 63.18 151.17 15.74 0.08 0.04 0.72* 0.09
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