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AI Implicates Many Things at Once
Ethical — plagiarism, attribution, fraud, deception
Legal — copyright, liability, regulation, disclosure
Environmental — energy, water, carbon, compute
Social — labor, inequities, trust, attention
Scientific — discovery, evidence, reproducibility, verification
Educational — learning, assessment, de-skilling, mentorship
More ...

These pull in many directions: genuinely useful; overhyped and opaque distractions;
quietly corrosive to scientific and societal norms.
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This talk: Caveat Emptor

This talk is based largely on my experiences

There is a need in the field for a more systematic evaluation of these tools

(Also, students, beware ...)
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Not all AI is created equal

There is a (usually) large difference between:

free and paid frontier models
terminal-based (e.g., Claude-Code), desktop-based (e.g., Claude Cowork), and web chat interface
open (e.g., models available via Ollama) and closed (e.g., frontier models)
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Not all problems that AI can help with are created equal

Problems fall on a spectrum:
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Where AI is useful in epidemiology
1. Literature Discovery and Synthesis

2. Knowledge Management & Idea Interrogation

3. Coding and Code Review

4. Reproducibility Infrastructure

5. Administrative Support
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Some General Principles

Provide Context and Constraints

Record and Document Output

Verify and Unit Test
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An example: Data Science Pipelines

8 / 14



An example: Data Science Pipelines
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An example: Data Science Pipelines
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Reproducibility Makefile Pipeline
# Makefile for EARTH Analysis Pipeline
# Run entire pipeline with: make all
# Clean outputs with: make clean

# ============================================================
# VARIABLES SECTION
# ============================================================

# Define the command to run R scripts
R := Rscript

# Define the command to render the Quarto report, placing output in output directory
QUARTO := quarto render code/EARTH_Analysis_Report.qmd --output-dir ../output

# ============================================================
# DIRECTORY PATHS
# ============================================================
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The _corpus folder: context
material directly related to
reproducibility and Makefiles

The _notes folder: a space to
record and document output
and interactions

The _specs folder: context and
constraints that shape AI
"behavior"

General Principles
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Our charge

AI is a Tool

Our work is science, which is more than just an assortment of tools and methods.

AI changes what is "cheap". It does not change what we owe society at large.

There are principled and effective ways for using AI to do good science.
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