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Introduction

Generative Al technology behind ChatGPT
APl Keys

Packages

| askgpt

Gemini
Caution!
Let's compare
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Keys Vo
How to get an API key Create an

Nt M ®

o | Go toyour profile > User
l _ APl keys > create your own

? Login using
., login(“YOURKEY?)

o
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askgpt

A

It looks like you have not provided an API key yet.
Go to <https:

. On the site, clic e Pbutton + Create new Secre

Copy this key into R/RStudio

o ¥Ww ¥ S

Log into your askgpt ("How do I make a bar chart?")

i
1
2
3
4

€y CO create an API key
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askgpt

A J‘ A-_“-A.'

Document Code
Annotate Code
Explain Code
Write Test
Tutorialise Code

Improve

Hi, this is askgpt ©.

* To start error logging, run ‘log init() " now.

* To see what you can do use "?2askgpt() .

* Or just run ‘askgpt()® with any question you want!

annotate c«

Report test coverage for a file
Report test coverage for a package
Document a package

Run examples

Spelling and Grammar

Comment your code

test function()

Chat

11
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askgpt

“ Example

Sure! Here is an example R code to create a dummy dataframe containing heart rates of 50 patients over a period of 5
days:

TR

# Set seed for reproducibility

set.seed(123)

# Create dummy data

patient_ids <- 1:50

heart_rates <- matrix(sample(60:100, 50%5, replace = TRUE), ncol = 5)
colnames (heart_rates) <- c("payl"”, "pay2", "pay3", "Day4", "Day5")

# Create dataframe
heart_rate_data <- data.frame(Patient_ID = patient_ids, heart_rates)

# Print dataframe
print(heart_rate_data)

This code will generate a dummy dataframe called “heart_rate_data” with 50 rows (one for each patient) and 6 columns
(Patient_ID, Dayl to Day5) containing random heart rate values for each patient over a period of 5 days.

Feel free to customize the code further if needed or Tet me know any specific requirements you have!
>
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askgpt

Example

Patient ID

Patient_1

Patient_2

Patient_3

Patient_4

70.51619483

73.15858008

87.46966651

75.56406713

77.02654811

74.77162596

74.65703634

85.94881827

Day 3

69.31674749

77.05506967

73.02646497

72.2196592

81.30191078

81.15233793

77.65762063

66.93298713

92.59048279

85.49930381

72.87883955

79.34555247

13
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Rtutor

Go to
https://rtutor.ai/

Upload a
dataset

Ask a
question

Data

mpg (examples)

Examples:

afile o

Submit

File Upload

B].O'\‘\.“Se...

Settings

15



Rtutor

RTutor

Basic Summairy Table C 3 Numerical
Data structure: df

tibble [234 x 11] (S3: tbl_df/tbl/data.frame)
$ : chr :234] “audi" "audi" "audi" "audi"
1234] “a4" "a4" "a4" “as"
1.81.822 2.8 2.8 3.11.81.
levels "1999","2008": 1 1 2 2 2112
cylinder : levels “4","s5","6","8": 11 1 33111
transmission: : * "auto(av)"
drive : w/ 3 levels "4","f
city | :234] 18 21 20 21 16 18 18 18
highway S :1234] 29 29 31 30 26 26 27 26
fuel - / levels “c","d","e","p",
type : :234] “compact” "compact" “compact"™ "compact"

Data summary: df

maker model dis year ylinder transmission y highway
Length:234 Length:234 Min. Hils 1999:117 :81 Length:234 i 9. Min. =12 : Length:234
:character Class :character 1st Qu.:2. 2008:117 3 Class :charac g .:14. 1st Qu.:18. 3 Class :character
:character Mode :character Median :3. z Mode :charac g il Median :24. g Mode :character
Mean :3.47 : :16.8 Mean :23.
3rd Qu.:4. oAk 3rd Qu.:27.
Max. :7. :35. Max. 144,




Rtutor

Dataset: mpg

R: violin plot

Create a violin plot of cit
Add data points with jitter.

Submit Settings

Data Types
R1: 508 tokens, 3 second(s)
Total API Cost: $0.019
GPT-40, Temperature=0.2

[J Comments & questions

[J Python

Description

Al generated code:

unk #1

Results:

Violin Plot of City vs. Type

17
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gptchatteR

4 Steps

remotes::install github("isinaltinkaya/gptchatteR",

build vignettes = TRUE, dependencies = TRUE)
library (gptchatteR)

AP ey

Authenticator -

chatter.create (temperature

chatter.chat ("Your input here") /* Create a chat */

chatter.feed() /* Stores initial query for use later */

19
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OpenAlR

3 Steps

devtools::install gethub(“mutter/OpenAIR”)
library(“TheOpenAIR™)

openai_api key(“YOUR-API-KEY”)

chat(“Your input here”)

21



OpenAlR

) ChatGPT vs Al .

Remove all numeric characters from ‘5XC-2a09ujnap902q0MP’

AR 4
\

G
"1,

&) Sure! Here is the string with all numeric characters removed:

* XC-aujnapogMP™

> chat("Remove all numeric characters from '5XC-2a09ujnap9o02qOMP"") O
To remove all numeric characters from the string '5XC-2a09ujnap902qOMP’, you can use the gsub function pe

substitute numeric characters with an emptv strina. Here's how vou can achieve that:

> chat("what will the output be™)
| The output of removing all numeric characters from the string '5XC-2a09ujnap902qOMP’ using the provided R code will

'XC-auinapogMpP’
', input_string)

# Print the output string with numeric characters removed

print(output_string)

22



OpenAlR

D e Contextual understanding :

%, > abc <- "good day" -

> chat(abc)
Good day! If you have any more questions or need assistance at any time, feel free to ask. Have a wonderful day!

|IPWMMHHMHh ‘i

1 -| |w“

l‘; . l‘uv‘m"l‘ i— "
: l ] II \ .-k
. ':“r j"]l :: f Er’;
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Gemini

Example

Questlon Suggest the best plot to V|suaI|ze a data frame

: c_ontalplng_ 50 pe}tlents_ heart rates over a period of 5 days

The "best" p16t for visualizing 50 patients’ heart rates over 5 days de
the data. Here are a few options, along with their strengths and weakne
| R \

-

25
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Caution!

Data Privacy

* Accuracy and expectation
API cost

* Responses may vary

Unawareness of updated packages

Ethical consideration
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Incorrect senAlR

advantage

enhance productivity tailored support
improve the overall user experience

specific example? >

direct access to the data and tools
retrieve
information from your dataset




Incorrect dpenAlR

enhance productivity tailored support
improve the overall user experience

specific example?

direct access to the data and tools
retrieve
information from your dataset

Can you list all the data frames




Incorrect senAlR

specific example?

direct access to the data and tools

retrieve

information from your dataset

Can you list all the data frames

... | currently don’t have direct access to list all the data frames



Incorrect senAlR

direct access to the data and tools
retrieve
information from your dataset

Can you list all the data frames

... | currently don’t have direct access to list all the data frames

)

£ =

what is your advantage?



Incorrect senAlR

Can you list all the data frames

... | currently don’t have direct access to list all the data frames

what is your advantage?

...provide specialized assistance based onthetools'‘and
features available inthe'platformil




@ChatGPT

responsy "l apologize if my previous response came
across as another apology.”
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For modeling a continuous variable measured repeatedly at different time points with various predictive variables, a common approach is to use a linear
mixed-effects model (also known as a hierarchical Tinear model or a multilevel model).
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Al vs Al: Let’s compare. P Sy
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model <- Tmer(response_var ~ fixed_effect_1 + fixed_effect_2 + (random_effect_1 | subject_id), data = your_dataset)
# Print the model summary

summary (model)

In the code snippet above: - “response_var® is the continuous variable you are modeling. - “fixed_effect_1°, “fixed_effect_2", etc., are the predictive
variables you want to include as fixed effects. - ‘random_effect_1" represents any random effects you want to include (such as intercept or slope varying
across subjects). - “subject_id" should be the variable identifying the subjects in your dataset. - “your_dataset  should be the name of your dataset

containing the variables.

- —~— ,

In R, you can fit a mixed-effects model using the “1me4” package, which provides functionalities for fitting Tinear mixed-effects models. Here is an
example code snippet to illustrate how to fit a mixed-effects model in R:

R
# Load the required packages
Tibrary(1me4)

# Fit a linear mixed-effects model es
model <- Tmer(response_variable ~ fixed_predictor_1 + fixed_predictor_2 + random_predictor + (1 | subject_id), data = your_data) g

# print the model summary
summary (model)

In the code snippet above:

- ‘response_variable” is the continuous variable that was repeatedly measured at various time points.

- “fixed_predictor_1", “fixed_predictor_2" are the fixed predictor variables you want to include in the model.
- “random_predictor” is the random predictor (if any) that you would like to include as a random effect.

- “subject_id" represents the subject identifier for whom the repeated measures were taken.

—-——



Al vs Al: Let’s compare. ’

- - -
- . e

| need a statistical model'to model a contlnuo varlable that was repeatedly

. measured at various time points with various predictive varial
& . - - . 2 t- " Q[’

It's important to carefully consider the structure of your data, including the time points, subject IDs, and the relationships between thc lg"
specifying the model formula.

Additionally, you may need to assess model assumptions, conduct model diagnostics, and select the most appropriate random effects structure based on tiie

nature of your data. If you have specific data and would 1like guidance on modeling or interpreting results, feel free to provide more details, and I can
assist you further.

N AL T EL " I
e < ~ !

L%

. » -~
4 p ,
> .\\ —— p “. -
" . w
’ } r o 7T -
. - _ ....Ii’ . qi’
- : — 2 ~ R & S,
= e > . .s;’
You would need to replace “your_data” with your actual dataset where the data is stored. ICZII

It is important to properly set up your data in a suitable format for a mixed-effects model, considering the structure of the data with repeat
measurements. Additionally, you may need to verify the assumptions of the model and perform model diagnostics to ensure the model fits the data we

I recommend consulting with a statistician or data analyst for a more detailed analysis tailored to your specific data needs. Let me know if you have any
further questions or need assistance with implementing the mixed-effects model in R.
. - r - " .
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Al vs Al |
Gemini vs R Tutor: Line plot+

tient Values Over Days
Patient

Heart Rate of 50 Patients Over 5 Days
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ChatGPT analysis

Dependency
Security Risks
Rate Limits and Quotas
Complexity
Latency

Automation
Integration
Abstraction
Consistency
Costs
Lack of Control
Data Privacy
Compatibility Issues
Learning Curve

Security
Scalability
Maintenance
Contextual Understanding

Advantages Disadvantages
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Health Authority consideratigns forR.

Why con5|d.ér"R 1!5'5" -‘
health authority

submlssmﬁs .
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Advanced
statistical
capabilities

Robust data
visualization

Efficient data
manipulation
/cleaning




Health Authority consi.derations for R: challenges

-
.

Regulatory compliance
Integration with Other Systems

»
\

- 'y Data Security '
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3 ’ Reproducibility

Resources and Skill Gap
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“ChatGPT can supercharge your work if
you understand a topic well, or expose
your lack of knowledge if you don’t”
-Kyle Walker
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