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ChatGPT & Wittgenstein’s Philosophy of Language

“The philosopher Ludwig Wittgenstein wrote
two influential books on language, Tractatus
Logico-Philosophicus* and ”Philosophical
Investigations.” As a language model, which of
Wittgenstein‘s books do you think 1s closer to
your model?”



ChatGPT’s Response

“As a language model, I am designed to process and generate natural
language, so my functioning is more similar to the approach taken in
"Philosophical Investigations.”" While "Tractatus Logico-Philosophicus” is
a highly structured and logical work that seeks to establish a system of
language and meaning, its focus is on formal logic and mathematical
notation, rather than natural language. In contrast, "Philosophical
Investigations" is more concerned with the way that natural language is
used in everyday contexts, and the complex relationships between
language, thought, and the world. Like "Philosophical Investigations," my
primary focus is on understanding and generating natural language, and |
am designed to learn from and adapt to the diverse ways that language Is
used in different contexts. While my functioning is of course much
simpler than that of the human mind, Wittgenstein's approach to language
as a complex and ever-evolving social practice that is used in various
contexts for different purposes is a guiding principle of my design.”



Jensen Huang: Domain Expertise
versus Programming Skills
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Scope of This Presentation

Focus on teaching and learning of statistics

Cover mostly basic statistics, with some
advanced materials

Use ChatGPT 3.5/ 40

Write code in R, but can easily extended to
Python and Stata



Tips for Prompt Engineering

GPT can help with programming, but you must have domain knowledge.
Interactions with ChatGPT are not exactly repeatable.

When doing empirical analysis, provide the path to your data file.

If desirable, provide the exact names of package::function.

You may have to separately install the necessary packages.

Read GPT’s explanation carefully to make sure it does what you want.

Click the “Copy code” button to copy the generated code then paste it to
R-Studio to run.

If GPT provides code in separate parts, ask it to combine them.

If the code is installing a package that is already loaded, you may have to
comment out the install.packages line to avoid restarting R.

When errors occur, copy the error messages and paste them to GPT for
corrected code.

Feel free to enter follow-up instructions to improve the results.
In case of a catch-22 situation, use your domain expertise.



Example 1: Change Points of Time Series

Write R code to read the data in
C:\Users\lint\Desktop\GPT\Taipei.csv. Use
changepoint::cpt.mean to identify the
change point in “high”. Plot the result. Print
the change points in years.




Example 1: Change Point in Taipei’s
Annual Highest Temperature (1897-2023 )

* Change point: 2000

Change Points in 'High'
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Example 2: Descriptive Statistics
before & after the Change Point

Write R code to read the data in
C:\Users\lint\Desktop\GPT\Taipei.csv. Plot the
histogram for the variable "high" for year<2000
and year>2000, respectively, together with a
fitted normal curve. Calculate the mean and
standard deviation of "high" for the two periods,
respectively, and conduct a difference of means
test assuming both equal and unequal variance.




Example 2: Histograms & Fitted Normal Curves

Histograms and Fitted Normal Curves

1.0

Density

0.5

0.0
40

39

36 37 38

35
High Values



Example 2: Difference of Means Test
(Equal Variance)

Difference of Means Test (Equal Variance):
> print(t_test_equal_var)

Two Sample t-test

data: data_pre_2000Shigh and data_post_2000Shigh
t=-8.1271, df = 124, p-value = 3.802e-13

alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:

-1.801796 -1.096052

sample estimates:

mean of x mean of y
36.67282 38.12174



Example 2: Difference of Means Test
(Unequal Variance)

Difference of Means Test (Unequal Variance):
> print(t_test_unequal_var)

Welch Two Sample t-test

data: data_pre_2000Shigh and data_post_2000Shigh

t =-8.8814, df = 36.217, p-value = 1.269e-10

alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:

-1.779722 -1.118126

sample estimates:

mean of x mean of y
36.67282 38.12174



Example 3: Regression Analysis

Write R code to read the data in

C:\Users\lint\Desktop\GPT\Taipei.csv. Regress
"high" on "year". Use stargazer::stargazer to
show the result in a table. Plot "high" versus
"year" with a fitted regression line.




Example 3: Regression Result

high
year 0.017%**
(0.002)
Constant 4.383
(3.462)

Observations 127

R2 0.414

Adjusted R2 0.410

Residual Std. Error  0.730 (df = 125)
F Statistic 88.457*** (df =1, 125)



Example 3: Regression Plot

High vs Year with Fitted Regression Line
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Example 4: Sampling Distribution of the
Sample Mean

Please write R code to simulate 1600
observations from a normal distribution with an
expected value of 100 and a standard deviation
of 20. Calculate the mean of the sample. Repeat
this 10000 times. Plot a histogram of the sample
means with a fitted normal curve. Calculate the
mean and standard deviation of the sample
means.




Sampling Distribution of the Sample Mean
* Mean=100.003 Standard deviation=0.4979269

Histogram of Sample Means with Fitted Normal Curve
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Theoretical vs. Simulated Characteristics
of the Sampling Distribution

_ 2
Theoretically, X~N (u, %).

E(X) = = 100

= o 20
SD(X) = == Tico0 = 0.5

Simulated results:
Mean of X =100.003
Standard deviation of X = 0.4979269




Example 5: Sampling Distribution of the
Sample Proportion

Please write R code to simulate 1600
observations from a Bernoulli distribution with
parameter 0.6. Calculate the mean of the
sample. Repeat this 10000 times. Plot a
histogram of the sample means with a fitted
normal curve. Calculate the mean and standard
deviation of the sample means.



Sampling Distribution of the Sample Proportion
e Mean=0.600 Standard deviation=0.01234397

Histogram of Sample Means with Fitted Normal Curve
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Theoretical vs. Simulated Characteristics
of the Sampling Distribution

T (1—m)

According to the CLT, P~N(m, - ).

E(P)=m=0.6

SD(P) = \/n(l—n) _ \/0.6(1—0.6) — 0.0127
n 1600

Simulated Results:
Mean of P = 0.600
Standard deviation of P =0.01234397



Example 6: Sampling Distribution of the
Sample Variance

Please write R code to simulate n=16
observations from a normal distribution with an
expected value of 100 and a standard deviation
of 20. Calculate the sample variance. Repeat this
10000 times. Calculate the mean of the sample
variances. Plot a histogram of the sample
variances and fit it with a Chi-squared
distribution with df=15.




Sampling Distribution of the Sample Variance
* Mean of the sample variances: 401.8384

Histogram of Sample Variances with Chi-squared Fit
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Theoretical vs. Simulated Characteristics
of the Sampling Distribution

SZ=Z?=1(xi_f)2
n—1
Theoretically,
n—1
?SZN)(Z(H — 1)
E(s2) = 02 = 400
s% is an unbiased estimator of o?.
Simulated Result:

Mean of s = 401.8384



Example 7: Why is the Denominator of Variance
n-1 rather than n?

Please write R code to simulate n=16
observations from a normal distribution with an
expected value of 100 and a standard deviation
of 20. Calculate the sum of squared deviations
from the sample mean and divide it by n. Call
this statistics V. Repeat this 10000 times.
Calculate the mean of the V statistics. Plot a
histogram of the V statistics and fit it with a Chi-
squared distribution with df=15.




Sampling Distribution of V

 Mean of the sample variances: 376.7235

Histogram of V Statistics with Chi-squared Fit
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Theoretical vs. Simulated Characteristics
of the Sampling Distribution

n =\ 2

V_ n

Theoretically,

E(V) = “=E(s?) = =02 = 375
V is a biased estimator of 6% = 400.

Simulated Result:
Mean of V = 376.7235
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https://blog.udn.com/nilnimest/92412101

Example 8: Simulating Multilevel Data

Write R code to simulate multilevel data with
N2=20 level-2 groups and N1=30 level-1 units
per group. There are two level-1 variables, x1
and x2, and one level-2 variable, z. The
coefficient for x1 is fixed at 1, the coefficient for
X2 is fixed at 2, and the coefficient of z is fixed at
3. The intercept contains a fixed effect of 0.5
and a level-2 random effect. Generate Y and
estimate the model.




Simulating Multilevel Data

Random effects:

Groups Name Variance Std.Dev.
group (Intercept) 0.8418 0.9175
Residual 0.9587 0.9791
Number of obs: 600, groups: group, 20

Fixed effects:
Estimate Std. Error t value
(Intercept) 0.62967 0.21299 2.956

x1 0.92261 0.04154 22.210
X2 2.03558 0.03983 51.112
z 2.72240 0.19675 13.837

Correlation of Fixed Effects:
(Intr) x1  x2

x1 0.001

x2 -0.003 -0.041

z 0.192 0.011 0.003



Example 9: Simulating Panel Data with AR(1)

Write R code to simulate panel data with N=20
cross-sectional units and T=30 temporal units.
There are two time-varying variables, x1 and x2,
and one time-invariant variable, z. The
coefficient for x1 is fixed at 1, the coefficient for
X2 is fixed at -2, and the coefficient of z is fixed
at 3. The intercept contains a fixed effect of O
and a time-invariance random effect. The
idiosyncratic error term is an AR1 process with a
coefficient of 0.5. Estimate the model with
nime::Ime to account for the autocorrelation.



Simulating Panel Data with Autocorrelation

Random effects:
Formula: ~1 | id

(Intercept) Residual
StdDev: 0.9041356 1.130561

Correlation Structure: AR(1)
Formula: ~time | id
Parameter estimate(s):

Phi
0.5074867

Fixed effects: Y~ x1+x2+z
Value Std.Error DF t-value p-value

(Intercept) 0.1866778 0.22084959 578 0.84527 0.3983
x1 0.9272788 0.03613220 578 25.66350 0.0000
X2 -1.9614738 0.03517054 578 -55.77036 0.0000
z 2.7684981 0.20401623 18 13.56999 0.0000
Correlation:

(Intr) x1 x2
x1 0.001
x2 -0.004 -0.010
z 0.192 0.013 0.005



Example 10 : Text Analysis of
Dream of the Red Chamber
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