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LLM as “Radiologist”?

Shortage of Radiologist =⇒ use LLM?
LLM for radiology report generation

5

X-ray scan

[Figure credit: MIMIC IV]
Trusted for medical 
decision-making?

LLM generated report

Question

Foundation model

f : Prompt X 7→ Output Y

How to safely use LLM outputs Y = f (X)?
What guarantees are reasonable and how to

achieve such guarantees?

Problem setup

Available dataset with reference Ei:

D = Dtrain ∪ Dcalib = {(Xi, Ei)}i∈[n]

Alignment function A : (f (X), E) 7→ A

Test dataset Dtest = {Xn+j}j∈[m]

An output is admissible if

Ai = A(f (Xi), Ei) > c

Goal: identify a subset S ⊆ [m] with
“trustworthy” outputs, i.e. An+j > c

Goal: Selection with FDR control

Find a subset S ⊆ [m] such that

FDR(S) = E

[∑
j∈[m] 1{An+j ≤ c, j ∈ S}

max(|S|, 1)

]
≤ α

while maximizing the selection power

Power(S) = E

[ ∑
j∈[m] 1{An+j > c, j ∈ S}

max(
∑

j∈[m] 1{An+j > c}, 1)

]

Conformal Alignment

1. Dtrain: fit a prediction model g(X ; f ) ≈ A(f (X), E)
2. Dcalib: calculate Ân+j = g(Xn+j; f ) and conformal p-values

pj =
1 +

∑
i∈Dcalib

1{Ai ≤ c, Âi ≥ Ân+j}
|Dcalib| + 1

3. Conformal Selection [Jin and Candés (2023)] via BH procedure:

SCA = {j ∈ [m] : pj ≤ αk∗/m} with

k∗ = max
{

k ∈ [m] : p(k) ≤ αk

m

}

2 Confidence calibration

Selective deployment

… …

Calibrated cutoff
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ĉ = f(↵;Dcalib,Dtest)

At least  
fraction are 
truly aligned
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Not confident

to use LLM output

Reliability Guaranteed!
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Alignment predictor

LLM 
report Aligned?

…
Human 
report

…
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1 Predictor training

Predicted 
alignment

Predicted 
alignment
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Predicted 
alignment

Use LLM 
report?

Use LLM 
report?

Use LLM 
report?
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Tasks & LLM output

Insider view

Conformal Alignment

…
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µ̂(·)
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ĉ

Theoretical Guanrantee

(FDR control) Under exchangeability assumption,

FDR(SCA) ≤ α

(Asymptotic power) With H(t) = P(A ≤ c, g(X) ≥ t) and
some t(α),

lim
|Dcalib|,m→∞

Power = P(H(g(X)) ≤ t(α) | A > c)

Results with MIMIC-CXR

X = X-ray scan, E = reports by human experts

f : finetuned ViT

A(f (X), E) = 1{CheXBert outputs ≥ 12 mathces}
g : classifier(A ∼ scores)
scores contain input uncertainty, output confidence, and

self-evaluation scores as covariates [Kuhn et al (2023),

Kadavath et al (2022), Lin et at (2024)] (more details [1])
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