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This supplementary document contains detailed results about the training of RBMs, the constrained RBM with
biases set to zero, variance of filter sum, correlation of inverse filter, and reconstructed thermal quantities by RBMs.
More examples of filters of single temperature RBMs at different temperatures and of the all temperature RBM are

also included.

I. TRAINING OF RBMS
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II. CONSTRAINED RBM
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Figure $2. (a) Pseudo-likelihood £ per spin, (b) mean, and (c) variance of visible energy & of T-RBM (8) and constrained T-RBM
(W) with biases set to zero for the 2d Ising model. n, = 400. Entropy S and pseudo-entropy S are also shown in (a).

IIT. VARIANCE OF FILTER SUM AND CORRELATION OF INVERSE FILTER

300 (b)
200
100 -

\_,___,._;-« 07 : : :
=S () p.10 4 (d)
2
.1; 0.4 0.08 -

o D5 0.06 1

e

;“ 0.2 0.04 -

L 0.02

-

D0 . . . b |5, o L= . .
1 2 3 a 3 5 6

T T

Figure S3. (a-b) Varianc{ i Wi ZU: Wi
j=1 j=1

)

2
> of the filter sum and (c-d) correlation between a pair of inverse filters

w.; and w. ; (normalized by auto-correlation) with spin-spin distance r;;; = 3 as a function of temperature for 2d (a,c) and

3d (b,d) Ising models captured by T-RBMs.




IV. RECONSTRUCTION OF RBMS
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Figure S4. (a,d,g) Internal energy, (b,e,h) magnetization, and (c,f,i) specific heat of 2d (a-c,g-i) and 3d (d-f) Ising configurations
reconstructed by T-RBMs (a-f) and the UT-RBM (g-i) with different number n 5, of hidden units in comparison with theoretical
and Monte Carlo simulation values.



V. FILTERS OF RBMS
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Figure S5. Filters w;
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Figure S6. Filters w2 of T-RBMs with nj, = 400 for the 2d Ising model at temperature T'= 2.25. Mean of standard deviation (stdr
—2.25) of wl'is calculated. The colorbar range is set within [—3 x (stdr—2.25), 3 X {stdr—=2.25)].
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Figure S7. Filters w;
is calculated. The colorbar range is set within
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Figure S8. Filters wi of UT-RBMs with n, = 400 for the 2d Ising model. Mean of standard deviation (std) of wis calculated. The
colorbar range is set within [—3 X (std), 3 x (std)].
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Figure S9. Filters w7 of UT-RBMs with nj, = 1600 for the 2d Ising model. Mean of standard deviation (std) of wis calculated. The
colorbar range is set within [—3 X (std), 3 x (std)].



