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Our Solution

Synthesized Programs

LLM-as-a-annotator offers efficiency over 
costly human labelers but come with: 

API Cost: Labeling a moderate dataset can 
cost thousands. 

Inflexibility: Small label schema changes 
require a full pipeline rerun. 

Opaque: API access doesn’t allow any 
model inspection.
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Instead of prompting LLMs for labels, we 
distill LLM into labeling programs that can 
run locally for free.
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Labeling Programs

Waterbirds & Landbirds

Alchemist System

LLM GenerationWhat are primitive concepts to classify waterbirds and landbirds?

Beyond Text-Modality

“Write a bug-free and executable function in python to label comment on 
Youtube as spam or ham. If the comment is spam, function returns 1. If the 
comment is ham, function returns 0. def label_spam (text_comment):”

Alchemist achieves higher performance than zero-
shot prompting, yet costs 674 times less using just 
10 API calls. 

Synthesized programs either label directly or 
label a training dataset to train a distilled 
specialist model as your annotator. 

Why is this good?  

The number of API calls no longer scales 
with dataset size. 

Synthesized programs allow unlimited 
predictions locally. 

Labeling logic can be inspected and 
corrected by domain experts, allowing 
easy adaptation to your changes. 

Program outputs can be noisy! We use weak 
supervision to aggregate multiple noisy 
sources into final labels.

Alchemist works beyond text datasets. On the 
Waterbird image dataset, we improve robustness 
to spurious correlations, while maintaining 
average accuracy.


