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Extended Data Fig. 3 | Change in the results for object-specific parameters. the scatter from the true values, which we show as 1-, 2-, and 3- shaded areas as
Shift of the marginal posterior means plotted against the true parameter values in the middle panels of fig. 6 (compare also with the uncertainties in the bottom
and coloured by true dust-law parameter ~ when mock data is generated with panels there), but being correlated, they can dramatically affect the inference of
the F99% dust law but analysed with that of KC13% (as in Extended Data Fig. 2). global parameters.

Changes are only mildly significant at the individual-object level: compare with
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Extended Data Table 1| Parameters in the model, their (hierarchical) priors, and the values used to simulate the analysed
mock data

parameter symbol value / range unit prior
e { DM density (z. = 0) Q0 0.3 — u(0;1)
DE density (z. = 0) Qpo 0.7 — u(0;1)
cosmological redshift zh [0.02;1.52] —
galaxy stellar mass (total) log,, M:/Mo [8.5;12.5] dex } Prospector-f
model ] stellar metallicity log, , Z,f/Zo [—1.98;0.19] dex
dust optical depth Al [0;4] mag eqn.(2)
KC13 dust law h [-1,04] — eqn.(3)
DTD { normalisation log,, A —12.15  dex N(—12.15,0.12)
slope b ~134 — N(—1.34,0.22)
“causual” “mass step” size AM —0.05 mag U(-0.2;0.2)
host—SN la { “mass step” location log,, M;i‘tep/MO 10 dex u(9;11)
connection magnitude—metallicity Yz, —0.1 magdex™ ! U(—2;2)
magnitude—age Ve, —0.03  magGyr™' (-0.1;0.1)
“causal” mag.offset SMF (—00;00) mag eqn.(10)
( abs.magnitude (B-band) Mg, (—00;0) mag N(My + oxtyy + Bes, + M, o2)
standard abs.mag. M, —-19.5 mag U(-20;-19)
residual mag.scatter o 0.1 mag 1(0.01,0.2)
“stretch” P (—o0;00) — N (py, 02)
SN la pop. pop.mean My 0 — fixed
pop.st.dev. o, 1 — fixed
“colour” s (—00;0) mag N (e + agxiy, o2)
pop.mean Me 0 mag fixed
\  pop.st.dev. o, 0.1 mag fixed
intrinsic ( magnitude—stretch o —0.14  mag 1(—0.55;0.25)
correlation { magnitude—colour B 2.2 — u(0;4)
coefficients | colour—stretch a, 0 mag 1(—0.03;0.03)
extinction (V-band) Ay [0;4+00) mag Exponential(1/7)
extrinsic pop.mean T 0.1 mag fixed
effects ] fotak-to-selective extinction Ry, [1.2;400) — N (g, o%)
pop.mean s 3 — fixed
pop.st.dev. ogR 0.5 — fixed

The given ranges indicate the support of the respective priors, within which object-specific parameters are drawn.
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