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Figure 1: Synthetic data sample in setting 20 (n = 5000, o = 0.3 and high linear), ' — M* — Y.
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Figure 2: Synthetic data sample in setting 21 (n = 5000, 0 = 0.3 and high neural), T — M — Y*.
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Figure 3: Synthetic data sample in setting 22 (n = 5000, ¢ = 0.3 and high neural), T — M* — Y.
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Figure 4: Synthetic data sample in setting 23 (n =
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Figure 5: Synthetic data sample in setting 24 (n
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Figure 6: Synthetic data sample in setting 25 (n = 5000, o = 0.3 and low linear), ' — M — Y*.
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Figure 7: Synthetic data sample in setting 26 (n = 5000, o = 0.3 and low linear), ' = M* — Y
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Figure 8: Synthetic data sample in setting 27 (n = 5000, ¢ = 0.3 and low neural), T' — M — Y™.
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Figure 9: Synthetic data sample in setting 28 (n = 5000, 0 = 0.3 and low neural), T’ — M* = Y.
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Figure 17: Synthetic data sample in setting 36 (n 5000, ¢ = 0.3 and medium polynomial),

T—M*—Y.
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Figure 18: Synthetic data sample in setting 37 (n = 5000, o = 0.5 and high linear), T — M — Y*.

—_—

0



Under review as a conference paper at ICLR 2026

n=5000 | 0=0.5 | i igl i ity
T-M M - Y-Rotation® M - Y-Brightness M - Y-Contrast
0.40
0.4F
1 .50 " 0.35¢
s . i
S £03 Co0.30-
s 0 ® 0 £ 1
e < S0.25
>x Qo2 *
-1 _50 0.20¢
, 0.1 0.15
= 0 1 -2 -1 0 1 -2 -1 0 1 -2 -1 0 1
T M M M
M - Y-Noise M - Y-Rotation® | T M - Y-Brightness | T M - Y-Contrast | T
- 20 = 02f 1 - 010
0.25¢ 2 a 3z
2 ol £ 3 005
@ = w 0.1F =
0 ° a2 =
Z? 0.20 é s g @ 0.00
s 2 5 00 € -0.05-
0.15+ 4 5 g
> 100 L o1 -0.10-
2 -1 0 1 2 0 1 2 -2 1 0 1 2 OB 0 1 2
M M (resid) M (resid) M (resid)
M - Y-Noise | T . Y images | M quantiles Y images | Y-Brightness quantiles Y images | Y-Contrast quantiles
0.10+ 1 q i /. ] ¥ / SORE [ S

) 5 2.9.2.9

T 0.05- EEWRICIEIG -
o SBEGEGE 313,113
2
g 000
2
* -0.05
.

-2 -1 0 1 2
M (resid)

Figure 19: Synthetic data sample in setting 38 (n = 5000, ¢ = 0.5 and high linear), T" — M* — Y.
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Figure 20: Synthetic data sample in setting 39 (n = 5000, 0 = 0.5 and high neural), 7' — M — Y*.
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Figure 21: Synthetic data sample in setting 40 (n = 5000, 0 = 0.5 and high neural), 7' — M* — Y.
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Figure 22: Synthetic data sample in setting 41 (n = 5000, 0 = 0.5 and high polynomial), T' —
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Figure 23: Synthetic data sample in setting 42 (n = 5000, ¢ = 0.5 and high polynomial), T —
M* =Y.
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Figure 24: Synthetic data sample in setting 43 (n = 5000, 0 = 0.5 and low linear), T' — M — Y*.
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Figure 25: Synthetic data sample in setting 44 (n = 5000, 0 = 0.5 and low linear), ' — M* — Y.
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Figure 26: Synthetic data sample in setting 45 (n = 5000, 0 = 0.5 and low neural), 7" — M — Y*.
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Figure 27: Synthetic data sample in setting 46 (n = 5000, 0 = 0.5 and low neural), 7' — M* — Y.
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Figure 28: Synthetic data sample in setting 47 (n = 5000, ¢ = 0.5 and low polynomial), " —
M —= Y™
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Figure 29: Synthetic data sample in setting 48 (n = 5000, ¢ = 0.5 and low polynomial), 7' —
M* =Y.
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Figure 31: Synthetic data sample in setting 50 (n = 5000, 0 = 0.5 and medium linear), T —
M* =Y.
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Figure 32: Synthetic data sample in setting 51 (n = 5000, 0 = 0.5 and medium neural), 7" — M —
Y*.
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Figure 33: Synthetic data sample in setting 52 (n = 5000, ¢ = 0.5 and medium neural), T —
M* =Y.



Under review as a conference paper at ICLR 2026

n=5000 | 0=0.5 | i i i ity=poly
T - M-Rotation® T - M-Brightness T - M-Contrast T - M-Noise
0.4 0.40- 05
50 " 0.35 :
13 3 k]
S - o3 8030 % 020
s 0 5 € 20
<] 2 So.25- -
< @ 0.2 s =
Z 5 = 0.20" 0.15+
0.1 0.15
. " s . A . . 0.10- . . .
-1 0 1 -1 0 1 -1 0 1 -1 0 1
T T T T
M-Rotation® - Y M-Brightness - Y M-Contrast » Y M-Noise = Y
2 2 2 2
1 1 1 1
> b 7 r = > 0 > 0 > 0
-1 -1r -1 -1
-2 -2 -2 -2
-50 0 50 0.1 02 03 0.4 0.2 03 0.4 010 015 020 025
M-Rotation® M-Brightness M-Contrast M-Noise
M-Rotation® -» Y | T M-Brightness = Y | T M-Contrast =Y | T M-Noise » Y | T
2 2 2 2
1 1 o 1r 1
° o z °
) ) ) @
20 20 g0 g2 0
> > > >
-1 -1 -1 -1
-2 -2 -2 -2
-100  -50 0 50 01 00 01 02 -0.1 0.0 01 ~0.05 0.00  0.05
M-Rotation® (resid) M-Brightness (resid) M-Contrast (resid) M-Noise (resid)

Figure 34: Synthetic data sample in setting 53 (n = 5000, ¢ = 0.5 and medium polynomial),
T—M-—Y*
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Figure 35: Synthetic data sample in setting 54 (n = 5000, 0 = 0.5 and medium polynomial),
T—M"—=Y.
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