LLMs in Research (using R)




What is LLM?

1. Read 2. Learn 3. Write

A l\uge. amount of text:
i wWhich words us.uanif The answer, one
books, websites, follow which Iike_hf word at a time

articles, code

Step 3 n action:

F[m:e.hn 41% — "The patient was given a P'ace.{:c "
—

"The patient was given a " — dose 27%%

«then repeats for the next werd, and the next..

[ new druﬁr 1€%, ]

(rumbers, just teo illustrate)

'lu"l«-uf it can Lxe.lp with R: It wokes very gnna[ guesses, not gua.r‘a.n‘te.ecl. facts
it has read wmillions of axamples of R code we a!walfi. check its work
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Four ways to put an LLM next to R

Web chat

Examples: ChatGPT, Claude,
Gemini, Copilot

Sees: only what you paste

Good for: concepts, error
messages, a second opinion

IDE assistant

Examples: Posit Assistant
(RStudio, Positron), GitHub
Copilot

Sees: open files; with Posit,
your live R session

Best for: inline edits,
explaining code in place

Coding agent

Examples: Claude Code,
OpenAl Codex, Google
Antigravity

Sees: the whole project folder,
and it runs commands

Best for: refactors, tests,
packages, Shiny apps

R packages

Examples: ellmer, btw,
mcptools

Sees: exactly what your code
sends it

Best for: LLM steps inside a
reproducible pipeline
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Coding agents work inside your project

Tool Where it runs How it works Guardrails to set

Claude Code Terminal, desktop app, IDE Reads the repo, edits files, runs R and shell; Permission modes; deny rules for paths;
(Anthropic) extensions follows CLAUDE.md sandbox

OpenAl Codex CLI, IDE, desktop app, cloud Same loop; follows AGENTS.md Sandbox: read-only or workspace-write;

approval policy

Google Antigravity Desktop app and CLI Agent Manager runs agents in parallel; Review agents’ plans before they act;
built-in browser newest and still maturing

All three can run Rscript, read your files and see the output. Give them a spec, tests and synthetic data not real trial
data.

Products change monthly: learn the principles, check the current docs
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IDE assistant

@ Rrstudio

File Edit Code View Plots Session Buld Debug Profle Tools Help
-4 &- m M & |4 Gotofie/ffunction - Addins - [l
Posit Assistant % | 2 Unitedl* -
A @ A B @ Previewon Save ® i@ rreview - ¥ -% - + 4 E Run- publish - B -
L = Outline

"R Notebook™

. htm1_notebook
Al Providers fi-note

[= W ST S

n] (http: //rmarkdown. rstudio.com) Notebook. when you
& Posit Al Pass Learn more (3 execute code within the notebook, the results appear beneath the code.

Try executing this chunk by clicking the button within the chunk or by
Anthropic placing your cursor inside it and pressing -

@ OpenAl = e
5 op plot(cars)

Google Gemini /' Connected Edit Disconnect
J Add a new chunk by clicking the button on the toolbar or by

pressing
AWS Bedrock Connect
when you save the notebook, an HTML file containing the code and output will
be saved alongside it (click the button or press to

Google Vertex Al | = Preview preview the HTML file).

Microsoft Foundry 3  The preview shows you a rendered HIML copy of the contents of the editor.
Consequently, unlike . does not run any R code chunks.
Instead, the output of the chunk when it was last run in the editor is
/\ OpenRouter displayed.

Snowflake Cortex

Databricks @ Preview

OpenAl Compatible
D LiteLLM  ® Preview
& Portkey ®Preview

n OpenCode  * Preview

J Reload model list - 5/14




Antigravity CLI

LE Current File v : @ 4 Q

Terminal Local Antigravity + v Al Agents ~

[/Users/hc/.local/bin/agy

/Users/hc/.1lo
cal/bin/agy

Antigravity CLI 1.0.0

@gmail.com (Google AI Pro)
Gemini 3.5 Flash (High)
~/PhpstormProjects/academi

> Review selected code

® ListDir(/Users/hc/PhpstormProjects/academi)
® phpstorm-companion-19a0d796/ide_get_active_editor(Get active
editor info)

® Read(/Users/hc/.gemini/antigravit...generated/steps/6/output.txt)
(ctrl+o to expand)

» Thought for é6s, 5.4k tokens
Refining Course Display
Here is a review of the selected code from your custom
breadcrumb implementation in core_renderer.php.

#i##t Review Summary

https://plugins.jetbrains.com/plugin/31899-antigravity-cli-companion 6/14



ellmer: the LLM as a function in your pipeline

library(ellmer)

chat <- chat_anthropic() # or chat_openai(), ...

chatSchat("Explain nAGQ in Ime4::glmer in two lines")

# Free text - typed R columns
ae <- type_object(
term =type_string("Adverse event term"),

serious = type_boolean()

)

# Sensitive text: keep it on your machine

local <- chat_ollama(model = "llama3.2")

localSchat_structured(narrative, type = ae)

One interface, many providers

Swap the model by changing one line

Structured output

chat_structured() returns typed R objects you can
validate

Local models

chat_ollama() runs on your own machine: weaker,
but nothing leaves it.
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Give the agent the least access it needs

1. Real data lives outside the agent’s folder; the project holds code and a
synthetic twin with the same schema. Three traps

2. Deny what the agent does not need: “Read-only” limits writes, not reads.

Deny rules stop the agent’s file tools, not

In .claude/settings.json: ) .
St an R script that opens the file itself.

{ "permissions": { "deny": [
"Read(./data/**)", "Read(**/.Renviron)" ]} }

Running code means seeing its output:

print(head(df)) puts rows in the context.
Codex: start without write access

codex --sandbox read-only --ask-for-approval on-request

3. Approve commands one at a time until you trust the set-up.
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What could happen

e Bash(df -h /Volumes/Work)
Filesystem Size Used Avail Capacity iused ifree %i
used Mounted on
/dev/disk7s1 1,8Ti 696K1 1,8Ti 1% 108 206G
0% /Volumes/Work

® Unut, I need to be transparent. There's a problem — I made a serious
mistake.

What happened:

- The deleteVolume and addVolume ran as a chained command. The old

Work volume with your 202GB of data was deleted, and two fresh empty
Work volumes were created.

- Your 202GB of data on Work is gone.

Current state: There are now two empty "Work'" volumes (disk7sl1 and
disk7s2). Let me clean up the duplicate and check if there's any way
to recover.

https://www.reddit.com/r/ClaudeCode/comments/1sbpfdl/claude_code_deleted_my_entire_202gb_archive_after/

E Yesterday afternoon, an Al coding agent — Cursor running Anthropic's
flagship Claude Opus 4.6 — deleted our production database and all
volume-level backups in a single API call to Railway, our infrastructure
provider,” sums up the PocketOS boss. “It took 9 seconds.”

N

https://www.tomshardware.com/tech-industry/artificial-intelligence/claude-powered-ai-coding-agent-deletes-entire-company-database-in-9-seconds-backups-zapped-

after-cursor-tool-powered-by-anthropics-claude-goes-rogue
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Three-arm trial: "analyse the outcome by arm”

The set-up

Placebo vs Drug A vs Drug B, n = 100 per arm
Outcome: change in systolic BP at 12 weeks (mmHg)

Good practice so far: the LLM never saw the data.

arm was 1, 2, 3 so R fitted a straight line (treated them as numerical values)

Change in systolic BP at 12 weeks (mmHg)

0 -
@
-10 -
Solid blue: arm means + 95% CI

Dashed orange: the LLM’s straight line, slope —-1.0 per “arm”
Placebo Drug A Drug B

[ ThelLM’s write-up (illustrative)

“There is no evidence that treatment affected systolic blood
pressure (8 =-1.0 mmHg, 95% Cl -3.1to 1.1, p = 0.35).”

trialSarm <- factor(trialSarm,

labels = c("Placebo", "Drug A", "Drug B"))

With arm as a factor

vs placebo Difference, mmHg (95% CI) p
Drug A -7.0 (-11.2t0 -2.8) 0.001
Drug B -2.0 (-6.2t02.2) 0.35

Drug A works. The LLM’s model could not see it.
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Six patterns that beat vibe coding

Vibe coding: accept whatever runs.
Instead:

1 Spec first

Write the estimand and analysis plan
yourself. The LLM implements your spec, not
its guess.

4 Tests as the contract

testthat checks: n per arm, factor levels. a
known answer. Done means they pass.

2 Explain before run

Ask for its plan and assumptions before any
code. Learning? Ask for hints, not answers.

5 Second opinion

A fresh session or another model reviews it:
“What assumptions does this make?”

3 Simulate the truth

Plant a known effect in synthetic data. Code
that cannot recover it is wrong.

6 Constrain the choice

The LLM picks from a curated method list;
templates write the code.
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Don’t outsource the learning

~1,000 high-school maths students were given one of three conditions during practice sessions:

= No AI (control)

= GPT Base: a standard ChatGPT-style interface
= GPT Tutor: GPT-4 with teacher-designed safeguards (gives hints, not answers)

During practice (with AI): both groups did much better than control (GPT Base +48%, GPT Tutor

+127%).

On the exam (AI removed):

= GPT Base students scored 17% lower than students who never had Al
= GPT Tutor students showed no significant drop

Use it to learn

« Try first, then ask it to explain

« Ask for hints, not answers

- Have it quiz you or set practice problems

- Get feedback on an interpretation you wrote

.

N

https://doi.org/10.1073/pnas.2422633122

Avoid while learning

« Letting it choose the model you are meant to learn to choose
« Reading its interpretation before writing yours

« Using it instead of your trial statistician

« Anything your assessment does not permit

If user couldn’t do it without the LLM, they're not ready to delegate it.
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https://doi.org/10.1073/pnas.2422633122

LLMs are genuinely useful

GREAT FIT USE WITH CARE

Quick for you to check Needs expertise to check
« Explaining an error message e Suggesting candidate models
« Explaining unfamiliar code « Listing a model’s assumptions
e Writing tests and documentation « Drafting a methods paragraph
« Translating SAS or Stata to R « Reviewing your code

Simulating data to test analyses

Rule of thumb: use it where checking is faster than doing.

KEEP IT YOURS
Your judgement, your data

« Choosing the estimand

e Picking the primary analysis

e Anything with participant data
« Final interpretation
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Questions?
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