PTED: A multi-dimensional two-sample test for scientific inference
and generative machine learning

Author: Connor Stone
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1. Define the question
Parameters 6. data y; target P(8]y)
R
2. Build a prior sampler
{6} ~ P(6)

)

Do you believe your prior?
Inspect {8,}. {f(6)}. and summary stats

b

3. Build a forward model

{3:} ~ P(y| 8) simulator

Y
4. Prior predictive check

{34} ~ P(y) ¥8 you: coverage, not equality
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Revise the prior

5 back o step 2

Revise prior or model
back o step 1. 2, or 3

Severity threshold [S, lower is better]
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5. Likelihood density evaluable?

Can you compute p(y|8)?

Which surrogate?
Likelihood fp(v|8) or posterior P(8]y)

6. Prior density evaluable?
Can you compate p(8)?

likelihood

Fit likelihood surrogate + test
Py|6) from ((8..y,)} ~ P(8.y)

{¥} ~ Ply|8;) vs held-out y; 5

posterior

7. Build the posterior sampler
{8) ~ P(8]y) = p(8) ply|8)

12

v
Fit prior surrogate + test
p(8) from (8} ~ P(8)

{68} ~ P(8) vs held-ou {8,}

8. Inference machinery online
Can sample P(8|y) for any y. and P(6.y)
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Fit posterior surrogate + test
P(B]y) from {(8.%)} ~ P(B.y)
{8} ~ P(8]y;) vs held-out 8,

9. Coverage test
(8.3,) ~ P(8.y) vs {8} ~ P(8]y)

6, should be indistinguishable from {8}
‘pr
10. Fit the observed data
{8} ~ P(8|yaa)

Debug sampler or surrogate
5 back to step 7 or §

fail

Convergence check
{8}« vs {6,}*). independent runs

Y
11. Posterior predictive check
{35} ~ P(y|8). 8 ~ P(B]yax) Vs yuu

equality if held-out y,.: coverage if Y. used

Model misspecified

% back to step 2 or 3

[

12. Report

P(B|ya,) summaries and every check




