Table S5: OPTIMAL CASE STUDY: Time Series Analysis of Financial Data

Description*

The initial step in conducting a time series analysis typically involves computing and graphing
the returns of a financial asset. For this particular case study, we will be utilizing actual trading
price data for one-month maturity crude oil futures. Our goal is to determine the crude oll
futures returns over time and pinpoint the date of any event that may have caused a
significant price shock. This is a fundamental task in any financial data analysis.

We expect to obtain a visual representation of the daily return trend over a certain period.
With this, we can move on to more advanced analyses such as generating summary
statistics, plotting the data's histogram and comparing it to a normal distribution, identifying
events linked to substantial negative returns, conducting Value at Risk analysis, forecasting
conditional volatility, and performing portfolio analysis, among others.

Coding language(s)

Matlab

PREREQUISITE KNOWLEDGE

Students need to have a good command of time series of asset prices and returns, and the
definition of log returns.

Prompts to define chatbot’s behaviors

Act as an experienced researcher in finance who is proficient in Matlab, you will write code
with a number of lines as minimal as possible. The description of the input file(s) will be [like
this]. Reply “Received input variables”. When a data analysis request is submitted, explain
the text, followed by generating the code.

% Inputs:
[F:\Research2023\ChatGPT\Crude_Oil_Data.csv]

% Reply:
Input received

ITERATION O

Prompts

Read crude oil futures price data; calculate and plot log returns of crude oil futures prices;
circle the lowest return and mark it with the date.

Code

% Read the crude oil futures price data
data = readtable('F:\Research2023\ChatGPT\Crude 0il Data.csv');

% Calculate log returns of crude oil futures prices
log returns = diff(log(data.Price));

% Find the lowest return and its date
[lowest return, index] = min(log_returns);
date_of lowest return = data.Date(index + 1);

% Plot the log returns of crude oil futures prices
plot(log returns);
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*The writing has been polished by ChatGPT after an initial human draft.



