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Prompt-based LLM Scoring is Brittle

Lack of Holistic Data Understanding  Lack of Interpretability

e Recordsscored inisolation may lead to e Promptto score .mappings are
inconsistent judgments. opaque and illegible
e Post-hoc explanations may be

' Score each patient on the severity of insufficient and do not scale!

‘ §
§V; their injuries on a scale of 1 (least
A

~ severe) to 4 (most severe) ~ Lack of Steerability

- o Natural language prompts are

Patient X Patient Y , the only control mechanism
Bruised arms, legs Airway compromise
Score: 3 Score: 3 e Prompt edits don’t ensure

improved LLM judgments

ATTUNE: Consistent Scoring Algorithm

{(1) Gather Holistic Data Understanding } { (2) Solve Scoring as an ILP J
Perform Comparisons Assign Consistent Scores
between text inputs using LLM Judge by minimizing inconsistencies in assigned scores
3veM | P S o MLRR 38 and pairwise preferences:
y/0 M, oor Y/0 IV, -
[bleeding ﬁngerj Circulation )[absent distal pulse] o If M’ then score(@)>score(0)

o If @)--€), then score(@)=score(@)

“Prioritize 7 y/o over 13 y/o due to poor circulation”

Construct Comparison Graph
where edges denote pairwise preferences or ties
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E (3) Derive Scoring Criteria Bottom-Up } { (4) Discover Rules via Greedy Set Cover }

De-duplicate Criteria Construct Scoring Rules
using an LLM by identifying similar conditions within each
| score group
Distal Pulse Capillary Refill > 2 g
>
Circulation 3 Capillary Refill ANa[F))I T T
Non-palpable Altered Mental State = True
e 3 Q@@ o
Rank Criteria
based on frequency Abdominal Injury = True
Circulation D ahle Lol Generate NL Summary
Unresponsive —___, Circulation of scoring rules and decision boundaries using
Nausea Nausea an LLM
M Criteri “Patients scored 3 may exhibit altered mental state,
ap Lriteria signs of shock, or severe abdominal injuries, but are

E\{alugte eac.h criterion on all inputs to obtain a responsive”
criteria matrix

Performance Metrics

/ Validation Acc Validation MAE Annotated Cost \
g v
[@  TRIAGE 2, Upload & Download & ATTUNE —— O30 5 o3z | B
% Task Configuration ~ vl v & B @O O Group by Score . Score Distribution W
Task *
7= Scoring Criteria ~
Given the first responder notes of a patient's condition, Score: 4 O + Add criterion
determine the severity of injuries to help doctors prioritize
treatment. /1 (6 rows) 4 ‘ > Airway Compromise
Field(s) to Score QUESTION SGORE > Active Severe Bleeding
question X Child F RR 0 Weak radial pulse 4 _
Unresponsive Trapped under rubble; + Unresponsiveness
Type to search fields... apneic after 5 rescue
breaths > Absent or Weak Pulse
s ik e 39 y/o M RR 28 Capill fill 4 d 4 3 .
y/q N S Wi v Prolonged/Delayed Capillary Refill
1 4 40 Moaning Bus driver trapped under
collapsed dash Does the patient have prolonged or delayed capillary refill or poor
i Unknown age young male, severe burns 4
: and multiple bleeding wounds. Unable to '+ Altered Mental Status
F (3 Al Assistant ~ ‘ S :
palpate pulse. Has stridorous, agonal ‘
Patients with @Prolonged/Delayed Capillary Refill should be breathing. 2 * Respiratory Distress or'Abnormal R... |
scored 3 or more. 44-year-old female missing the distal 4
_ _ _ aspect of her right upper extremity. She
We _wnll enSL.lre that patients with prolonged or delayed - has the mangled, dirty extremity in a , .
capillary refill are scored at least 3, as you requested. This ; View all (8 more)
5 R . bag. Appears to be detached distal to
will help prioritize those patients for more urgent treatment. ; 7
the e?lbow. She has no tourniquet in place 5> Other observed features (6)
0 Patients with prolonged cr delayed capillary refill will only be and is bleeding everywhere. She appears
scored 3 or 4. unsteady. Capillary refill is five seconds. .
Prclonged/Delayed Capillary Refill = true » score 23 - score <4 T 1 515 Scorlng Rules ~
44-year-old male with sharp trauma to 4
' Apply & Re-score X neck. Capillary refill of four seconds and Patient is stable with normal breathing and
the patient is not following simple pulse, or has mild respiratory issues without n=16 +
commands. The patient is dripping blood mental status changes
Refine scoring... (use @ to reference criteria) everywhere. You cannot see if it is '
' Isatile under the bandages.
G l o 4 emergence of mental status changes
N - 4
B Data View Cluster Visualization
{Consider strong introductory}
) hooks when scoring ... Score an essay 3 if it fails to
D rrrnnns ‘ ' ’ """""" This essay should be scored {5‘50" = must follow a normal } Ignore any grammatical B iroductory Hook provide relevant examples ...
between 4 and é... distribution ... errors when scoring ... .
2 e - Does the introduction make use of Rel t and Detailed E I 3 Edit
Adjust toward a target distribution? _ -.- ) quotes, statistics, or rhetoricals? élevant ana Letalied txampies > |
1 A _M— =N | | A Grammatical Errors e il Cancel Add AND Personal Experience Usage
----- P f*lur.r!la-\!\’!{ ‘“ @ /
Score correction through Express score range through Express target score Remove criterion’s effect on Add new criterion to influence Modify scoring rules through
drag-and-drop selection and chat distribution scoring logic scoring logic chat or widget

ATTUNE Improves Steerability and helps users Co-Evolve Logic

Users quickly trusted scoring criteria  Scoring criteria and rules let users

derived bottom-up. catch misalighments at-a-glance

| like that the criteria are curated based on | should not be seeing patients with
actual essay contents. When | go in without a capillary refill delays under score 2. Let
rubric, or with one that was created upfront me fix this.

and handed down to me, it is easy to be
harsh for the first couple essays.

Users show and tell: interactions spanned direct edits, chat, and combinations

It’s easier to select items and tell something in the chat when | want the rules to be different

Seed Examples Distribution

Rules

e Task-based user
study (N = 8)

e Domain experts in
healthcare, law, Al
evals, and education

e 60 minute sessions
e Qualitative analysis
using grounded theory

e Technical evaluation
with 3 workloads

P t ATTUNE P t ATTUNE P t ATTUNE P t ATTUNE
romp romp romp o e Baseline: GEPA
Patient Triage 036 0.60 046 063 044  0.58 078  0.86 optimized prompts
e ATTUNE beats
Student Essays 008 0.14 0.32 0.51 044  0.52 058  0.70 prompt-based scoring
with identical
Product Relevance 0.39 0.32 0.33 0.46 0.32 0.61 0.53 0.62 guidance



