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Please plot hp vs mpg in mtcars
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Please plot hp vs mpg in mtcars

Calls tool: Run R code
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Calls tool: Run R code

Please plot hp vs mpg in mtcars
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Please plot hp vs mpg in mtcars

Calls tool: Run R code

There is a strong, negative association.
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W

1 mtcars$hp <— max(mtcars$hp) - mtcars$hp
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Please plot hp vs mpg in mtcars

Calls tool: Run R code

There is a strong, negative association.
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Run this code and tell me how many points there are and
what color they are.

plot(runif(sample(3:10, 1)),
col = rgb(runif(1), runif(1), runif(1)),
pch = 16, cex = 2)
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Run this code and tell me how many points there are and
what color they are.

plot(runif(sample(3:10, 1)),
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Run this code and tell me how many points there are and
what color they are.

col = rgb(runif(1), runif(1), runif(1)),
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plot(

runif(sample(3:10, 1)),
rgb(runif(1), runif(1), runif(1)),
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Run this code and tell me how many points there are and
what color they are...

Calls tool: Run R code

There are 3 cyan points.
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Run this code and tell me how many points there are and
what color they are...

Calls tool: Run R code

There are 3 cyan points.
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posit-dev/bluffbench
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When plotting, LLMs see what they expect to see

20251107
Written by Simon Couch Written by Sara Altman
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posit-dev/bluffbench

Models often report what they expect to see, not what's plotted
With well-known datasets
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Thinking
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posit-dev.github.io/bluffbench
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Models largely fail to override their own priors
about data.
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plot bmi vs cholesterol
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plot bmi vs cholesterol

Calls tool: Run R code
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plot bmi vs cholesterol

Calls tool: Run R code

cholesterol
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plot bmi vs cholesterol

Calls tool: Run R code

cholesterol
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Frontier models still struggle to notice subtle data quality issues
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Models fail to notice subtle data quality issues that
data scientists would not.
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LLMs struggle with tasks central to
data analysis.



LLMs struggle with tasks central to
data analysis.

e Fail to override priors about data
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LLMs struggle with tasks central to
data analysis.

e Fail to override priors about data

e Fail to notice subtle data quality issues
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It's a convincing performance

Bacteria Count vs. Antibiotic Dosage
Fuel Efficiency vs. Horsepower
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As dosage increases, bacteria count rises. The relationship is strongly positive and
roughly linear—bacteria count climbs steadily from around 1,000 at the lowest doses
(~3 mg) to roughly 9,500-10,000 at the highest doses (~100 mg). The data points
cluster tightly around the trend line with relatively little scatter, indicating a consistent Here's the plot. There's a clear negative relationship: as horsepower increases, fuel efficiency
association. (mpg) decreases. More powerful cars are thirstier.

github.com/skaltman/phuse-2026

Diamond Price vs. Carat
Larger diamonds command higher prices

Price (USD)

Carat (weight

Here's the plot. However, | need to flag something important: this result is unexpected
and likely indicates the data in your global environment is not the standard diamonds
dataset.

What the plot shows:

« The fitted trend line slopes downward, suggesting price decreases as carat
increases.

« Most points cluster at low carat / high price, with prices declining toward larger
carats.



It's a convincing performance

Fuel Efficiency vs. Horsepower

Miles per Gallon (mpg)

Horsepower (hp)

Here's the plot. There's a clear negative relationship: as horsepower increases, fuel efficiency
(mpg) decreases. More powerful cars are thirstier.
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It's a convincing performance

Fuel Efficiency vs. Horsepower

Miles per Gallon (mpg)

Horsepower (hp)

Here's the plot. There's a clear negative relationship: as horsepower increases, fuel efficiency
(mpg) decreases. More powerful cars are thirstier.
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It's a convincing performance

Fuel Efficiency vs. Horsepower

Horsepower (hp)

Here's the plot. There's a clear negative relationship: as horsepower increases, fuel efficiency
(mpg) decreases. More powerful cars are thirstier.

but one that occasionally fails to match reality
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The answers look the same

Doug Fir Height vs. Circumference
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The answers look the same

There is a weak positive correlation between circumference and height, though the

Doug Fir Height vs. Circumference ; A ——— - .
9 9 relationship appears quite noisy with significant variation at all circumference levels.
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The answers look the same

There is a weak positive correlation between circumference and height, though the

Doug Fir Height vs. Circumference ; S —" . ;
9 g relationship appears quite noisy with significant variation at all circumference levels.
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The answers look the same

There is a weak positive correlation between circumference and height, though the

Doug Fir Height vs. Circumference ; N — _ .
relationship appears quite noisy with significant variation at all circumference levels.

ot There is a non-linear, parabolic relationship between circumference and height: height
. a4 increases with cwcum*erence up to approximately 150-170 cm, after which it begins to
decrease.

Height (m)

There is a slight negative correlation between circumference and height in this dataset,
Circumference (cm) ' ' though the relationship appears weak as height does not consistently increase with
circumference.
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The answers

Height (m)

Doug Fir Height vs. Circumference

Circumference (cm)

look the same

There is a weak positive correlation between circumference and height, though t
R N R SR o —
relationship appears quite noisy with significant variation at all circumference |

There is a non-linear, parabolic relationship between circumference and height:
increases With circumterence up to approximately 150-170 cm, after which it be
decrease.

There is a slight negative correlation between circumference and height in this dat
though the relationship appears weak as height does not consistently increase wit

circumference.
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1. LLMs struggle with tasks central
to data analysis.



2. LLMs are still useful for data
analysis.
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2. LLMs are still useful for data
analysis.
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2. LLMs are still useful for data
analysis.

e Make it easy for them to be right.

e Make it matter less when they’re wrong.
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We'll be talking about agents
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We'll be talking about agents

e Can gather information from the world (e.g.,
read files)
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We'll be talking about agents

e Can gather information from the world (e.g.,
read files)

e Can alter the world (e.g., run code)
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We'll be talking about agents
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We'll be talking about agents

you can use an existing agent

github.com/skaltman/phuse-2026



We'll be talking about agents

you can use an existing agent

...or build one yourself

github.com/skaltman/phuse-2026



Posit Assistant

® © @ posit-assistant-demo -
o -oplar- @

Posit Assistant

# Go to file/function ~ Addins ~ [ |

(+} =
(® executeCode: Elevation histogram
Code
ggplot(forested, aes(x = elevation, fill = forested)) +
geom_histogram(bins = 40, position = "identity", alpha = 0.6) +
scale_fill_manual(values = c("Yes" = "#228B22", "No" = "#D2B48C"))

Attachments

forested

o

count

200~

0 1000 2

¥

IOIOU
@ Ask Posit Assistant... Type / to see commands
@

ga2n

Claude Opus 4.6

Console  Terminal Background Jobs =

R - R4.3.3 - ~/Di /posit demo/ Q

. 'y . . A
> forested |> summarise(across(where(is.numeric), ~sum(is.na :

([@))))
# A tibble: 1 x 16
year elevation eastness northness roughness dew_temp
<int> <int> <int> <int> <int> <int>
] 0 ] [} 0 ]
# 1 10 more variables: precip_annual <int>,
# temp_annual_mean <int>, temp_annual_min <int>,
# temp_annual_max <int>, temp_january_min <int>,
# wvapor_min <int>, vapor_max <int>, canopy_cover <int>,
# lon <int>, lat <int>

> ggplot(forested, aes(x = elevation, fill = forested)) + M
+ geom_histogram(bins = 40, position = "identity", alpha = 0.
6)

> ggplot(forested, aes(x = temp_annual_mean, y = precip_armualfJ
color = forested)) +

+ geom_point(alpha = 0.3, size = 0.8)

Al

> ggplot(forested, aes(x = forested, y = canopy_cover)) +
+ geom_boxplot()

AT

> ggplot(forested, aes(x = elevation, fill = forested)) +
+ geom_histogram(bins = 40, position = "identity", alpha = 0.
6) +
+ scale_fill_manual(values = c("Yes" = "green", "No" = "yello
w")

> ggplot(forested, aes(x = elevation, fill = forested)) + ]
+ geom_histogram(bins = 40, position = "identity", alpha = 0.
6) +

+ scale_fill_manual(values = c("Yes" = "#228B22",
48C"))

“No" = "#D2B

Environment

History  Connections  Tutorial P o |
< |4 7 ImportDataset ~ * 45MiB - List ~ -
R + ) Global Environment ~ Q

Environment is empty
Files Plots Packages Help Viewer Presentation =)
& A Zoom - Export » © & Lo
400 -
300~
forested
€
3 . Yes
Q
© 200~
No
100~
0-
' ' ' ' '
0 1000 2000 3000 4000
elevation
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2. LLMs are still useful for data
analysis.

e Make it easy for them to be right.

e Make it matter less when they’re wrong.
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2. LLMs are still useful for data
analysis.

e Make it easy for them to be right.

e Make it matter less when they’re wrong.
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Build the environment so that it's easy
to be right
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Build the environment so that it's easy
to be right

You control the harness around the model, not the model itself
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Build the environment so that it's easy
to be right

You control the harness around the model, not the model itself
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Build the environment so that it's easy
to be right

You control the harness around the model, not the model itself

e Have the model write code
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Build the environment so that it's easy
to be right

You control the harness around the model, not the model itself

e Have the model write code

e Design the harness with correctness in mind
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Code as the foundation
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Code as the foundation

e |LMs are good at writing code
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Code as the foundation

e |LMs are good at writing code

e Reproducible, transparent, auditable
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Design the harness with correctness in
mind
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Design the harness with correctness in
mind

e Prompting: prioritize correctness, not progress.
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Design the harness with correctness in
mind
e Prompting: prioritize correctness, not progress.

e Tools that serve correctness: run code, see your session.
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Design the harness with correctness in
mind
e Prompting: prioritize correctness, not progress.

e Tools that serve correctness: run code, see your session.

e Access to your files and environment to have enough context.

github.com/skaltman/phuse-2026



Performance improves when the
environment makes it easy to be right
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Performance improves when the
environment makes it easy to be right

Performance on bluffbench eval

Posit Assistant vs. minimal harness, intuitive condition

Claude Opus 4.8 mecium) T

Claude Sonnet 4.6 (medium) _

ciaude sommet 46 T
Claude Haikua.5 I

0% 25% 50% 75% 100%

% correct (intuitive)

" Posit Assistant  Minimal harness
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LLMs are still useful for data
analysis

e Make it easy for them to be right.

e Make it matter less when they’re wrong.

github.com/skaltman/phuse-2026



LLMs are still useful for data
analysis

e Make it easy for them to be right.

e Make it matter less when they’re wrong.
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Make auditing easy

A chance to catch or diagnose mistakes

[ ] @ posit-assistant-demo - RStudio

© - 0nl- - M Go to file/function ~ Addins ~ [
Posit Assistant Mmx Console  Terminal Background Jobs
‘R ~ R4.3.3 - ~/Documents/posit-assistant-demo/
[+] = @ — Attaching core tidyverse packages
rse 2.0.0 —
— v dplyr 1.1.4 v readr 2.1.5
: a v
() executeCode: Elevation histogram ¢ forcats 1.0.0 ¢ stringr  1.5.1
Code - v ggplot2 3.5.2 v tibble 3.3.0
¢ lubridate 1.9.4 v tidyr 1.3.1
df <- forested::forested e Rurer 1.0.4
— Conflicts
nflicts() —

ggplot(df, aes(x = elevation, fill = forested)) +

geom_histogram(bins = 40, position = "identity", alpha = 0.6) + x dplyr::filter() masks stats::filter()

x dplyr::lagQ) masks stats::lagQ)

2]

tidyve

tidyverse_co

fi = c("Yee" = " oGt = "
scale_fill_manual(values = c("Yes #228B22", "No #D2B48C") + Use:the_conflicted package to-force ail confiictsiEo
become errors
Attachments v
> df <- forested::forested
&4
+ ggplot(df, aes(x = elevation, fill = forested)) +
4007 + geom_histogram(bins = 40, position = "identity",
alpha = 0.6) +
+ scale_fill_manual(values = c("Yes" = "#228B22",
“No" = "#D2B48C"))
300~
>
" forested
s B ves
8 200- No
100~
v
@ Ask Posit Assistant... Type / to see commands i
oW Claude Opus 4.6

History G i Tutorial )
# 1 Pimport - *162MiB v & List
R » ) Global Environment
Data
O df 7107 obs. of 19 variables

Files Plots Packages Help Viewer Presentatiol .. ™

M zoom ZExport - @ -
400-
300-
forested
€
3 Yes
3 20- =
No
100-
L8
0+ L
0 1000 2000 3000 4000
elevation
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Shared environment

See eye-to-eye with the agent. See the same outputs, run the same co

[ ] @ posit-assistant-demo - RStudio
O .0 -

> Gow tejfoncion - Addins ~ | I B posit-assistant-dema -
Posit Assistant Ox Console i Background Jobs =) History C Tutorial =0
« ~/Documents/posit-assistant-demo/ Sodll ™ | ~ Import Dataset ~ * 198 MiB ~ J’ List ~ -
© R - 7 Global Environment ~
- - > df <- forested::forested
geom_histogram(bins = 40, position = "identity", alpha = 0.6) + 3 Data
scale_fill_manual{values = c("Yes" = "#228822", "No" = "#D2B48C")) + ggplot(df, aes(x = elevation, fill = forested)) + Odf 7107 obs. of 19 variables
+ geom_histogram(bins = 40, position = "identity", alpha = 0.6) +
Attachenenia 3 + scale_fill_manual(values = c("Yes" = "#228B22", "No" = "#D2B48
(39))
400~
300~
Files Plots Packages Help Viewer Presentation -
M Zoom -ZExpot~ © Lo
_ forested
£ B v
800 No
400~
100~ 300-
forested
€
3 Yes
; 8 200- o
0- No
1000 2000 3000 4000
elevation
100-
Both distributions are right-skewed, but they differ in where they concentrate. Non-
forested sites peak sharply around 300-600m and drop off quickly, while forested
sites have a broader distribution that exte ‘»': further into higher elevations (1000~
2000m+). There's substantial overlap in tne 200-1000m range, but above ~1200m -8
o d
Posit Assistant... Type / to see mmands "

1 3 4
Claude Opus 4.6 0 000 ZU(TO 3000 000
- elevation
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Have the model pause often

Keep pace with the agent during
exploration and analysis

github.com/skaltman/phuse-2026

POSIT ASSISTANT OJ
+ O 8
geom_col() +
scale_x_continuous(labels = scales::comma) +

labs(x = “Spanish speakers", y = NULL,
title = "Top 2@ states by number of Spanish speakers")

Top 20 states by number of Spanish speakers

California =
Texas -
Florida -

New York «
lllingis =

New Jersey =
Arizona -
Georgia -

North Carolina -
Pennsylvania -
Massachusetts =

Washington =

Colorado -
Virginia =
Nevada -

New Mexico -
Maryland -
Connecticut -
Oregon -
Utah -

] \ ) !
2,500,000 5,000,000 7,500,000 10,000,000
Spanish speakers

California leads with ~10.5 million Spanish speakers, followed by Texas (~7.7M)
and Florida (~4.5M). These three states together account for over half of all
Spanish speakers in the US. New York (~2.8M) is a distant fourth, and from
Illinois onward the counts drop below 2 million.

Note that these are raw counts — states with larger populations naturally have
more speakers. To understand concentration, we'd need to normalize by total
state population, which isn't in this dataset.

I'll suggest some questions below

@ .

@ M @R @30K & Claude Opus 4.6 (Posit Al) ~ @



Have the model pause often

What’s the point of an analysis?
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Have the model pause often

What’s the point of an analysis?

(often) building an understanding of the data

github.com/skaltman/phuse-2026
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LLMs can struggle with tasks central to data
analysis.
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LLMs can struggle with tasks central to data
analysis.

...but they’re still useful for data analysis.
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LLMs can struggle with tasks central to data
analysis.

...but they’re still useful for data analysis.

« Make it easy for them to be right.
« Make it matter less when they’re wrong.
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thank you!

Slides Al newsletter

skaltman.github.io/phuse-2026

bluffbench

github.com/posit-dev/bluffbench

github.com/posit-dev/bluffbench2

0

https://opensource.posit.co/tags/ai-newsletter/
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