Correct Box, Invented Steps

DATA 443/643 - Week 13, note 13.3

Week 13
American University
Ahmad Mousavi

Ideas from CS224N 2026 L12-L13 (unfaithful CoT; process vs outcome). Original slides; that course is not copied.
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Lecture plan

1 Process vs outcome
2 Chen et al.: CoT need not match the hint used
3 52 in the steps, 42 in the box

4  Checker pass rate among wins

Key goal: accuracy +1 can still be faithfulness 0.
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Two different claims

Faithfulness: do the steps actually cause the answer?

e Qutcome: the box matches gold.

e Process: the written steps compute
that bOX, Va||d|y trace looks careful final number happens

(but the algebra is wrong) to be correct

e lLightman et al.: a process reward
scores steps, not only the box.
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Faithfulness among correct boxes

Ny,
F=—
ny
nW: right box. Tlm: steps also match Not a claim about inner states. We do A majority of 42 can still be three lucky
the box. not read residuals. wins.
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Lab 13’s lucky win

e Steps: 23+ 10 = 33,33+ 9 =52.
Box: 42. Gold: 42.

e last integer in steps is 52. Unfaithful.

Lucky win.

e Chen et al. 2025: models can use a
hint they never write.

Ahmad Mousavi

Correct box, wrong last step: accuracy +1, faithfulness 0.

field value
last integer in steps 52
box [/ answer 42
gold 42
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What the number is not

Answer accuracy Checker pass rate

Did the box match gold? Lucky 42 still scores. Among those wins, did the steps match the box? Put
that in the report.
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What to take from this lecture

Parse Product Lab 13
Last integer in the steps vs the Do not ship an unfaithful trace as Flag the 52—42 row. Fluency is not
answer field. “showing work.” the check.
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