From predictions to error-controlled decisions Zitnik Lab % ZxtaSN\ZUNP

Towards actionable foundation models in medicine

Ying Jin", Intae Moon”, and Marinka Zitnik

- - . Step (1): select patients for confident calls using a calibrated cutoff  that keeps selection within a pre-

w M @ Prediction sets for unconfident predictions SDeCIerd FDR bquet (aCt VS abSta|n) For theoretical deta”S, see Jin and Candés (JMLR, 2023)

* Foundation models (FMs) show broad N [ N |

. . Y B ' > ' ? :
promise and are increasingly evaluated — | ; ‘ . Decision 1: Severe batont 2m Patient —= Disease A > Disease A? [
prOSpeCtively in mediCine _________ H.rnﬂ. _________ a. __________ I=._I ______________ w Covel‘age > 90% Patlent 1 Patient 2 I - Disease B? I _ Disease B’)

. Deployment in clinical practice requires :_/w = 0) Selective filteringfor | —> Timely diagnosis —> o — . v
outputs that clinicians can act on under \ t """" t """"" ﬂ """"""""""""""""""""" - § confident predictions ¥ —— Disease A? Patient m —| > Disease A? | » Disease A?
pre-specified error budgets (e.g., a cap ew patient proflle | Model prediction : . | Derslon 2 iMIc | T
on false-pOS|tlve Ca”S) Yes — confident w Coverage =>90% | I 1-d confidence measure Calibrate cutoff

- 7 V] dec;sclgn;; balsed on & S ' —  Optimal resource allocation
predicied values . . . . . . . . .« pe
: : Confident enough? Step @: build calibrated prediction sets for the remaining patients, that contain the true label at a pre-specified error

We introduce StratCP, which wraps any oedmmomoen || | | %] g S r e el
. : : r * i Decision 3: Need tests ate, to guide rollo up ______________________________________________________

existing foundation model to deliver \\ No — prediction - ) . R — S )

o " ’l‘ m i Coverage = 90% True label C i S Y V(X,y) < D}
. : | | di : ithi Select as confident prediction ® set for additional : r—— 4! 1V 8 Y
patlent_ eve Iagn OSIS/O Utcome Wlt In a ® Not confident enough to trust inVEStigation -F‘otentlalcondltmn — EfflClent InVGStlgatlon T ﬁ I I rue lape | Pred|ct|on set {A C}
. o . \ J P — "1 - P — —_
pre-specified false discovery rate (FDR) . ) . J ABCDE ABCDE | II .. VX Y) | I I
. . . . —|——' Disease A? —|-—> DiseaseA? | i  iABCDE . . . V(X,Y)
* calibrated, clinically coherent differentials \ S : ABCDE
i New patient with Find similar Compute conformity Conformal calibration Prediction set for the true label
for defe rred patlents unconfident prediction calibration patients scores of similar patients over similar patients given unconfident prediction
StratCP: main results
StratCP selects high-confidence patients under a pre-specified FDR budget (5% error rate) across ophthalmology and StratCP provides utility-enhanced prediction sets for deferred patients, which respect clinical adjacency
neuro-oncology, providing action-conditional guarantees™. and shared management, while still satisfying coverage guarantees.
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