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1 Introduction 
 

This paper implements the system setup and other technique setup used in Research Project: 

“Efficient Calibration of Implied Volatility”. 

 

Google Colab is the virtual environment that the Research Project developed on. All the data 

source and the results are then uploaded to Google Drive: 

https://drive.google.com/drive/folders/1E0gkCl3Sd6GKDxdxaA360EmQ2zhSHnxd?usp=dri

ve_link 

  

2 Configuration 
 

2.1 Devices specification 

Model: Surface laptop 3 

Processor: Intel(R) Core(TM) i5-1035G7 CPU @ 1.20GHz   1.50 GHz 

Ram: 8 GB 

System type: 64-bit operating system, x64-based processor 

Edition: Windows 10 Home 

2.2 2.2 Software specification 

Gmail account with the accession to Google Drive and Google Colab 

 

 

3 Research Project 
 

This project is setup in Google Colab. This project is divided into three mains parts 

including: download data and data preprocessing, compute and visualize implied volatility 

surface, predict and visualize predicted implied volatility surface. 

3.1 Download and Preprocess Options Data 
 

Dataset is downloaded from: https://optiondata.org/#sampleId  

 
 

The data is free and includes 6 months daily option trading. 

https://drive.google.com/drive/folders/1E0gkCl3Sd6GKDxdxaA360EmQ2zhSHnxd?usp=drive_link
https://drive.google.com/drive/folders/1E0gkCl3Sd6GKDxdxaA360EmQ2zhSHnxd?usp=drive_link
https://optiondata.org/#sampleId
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After downloading the data, the dataset is about 7 GBs, and it is uploaded to Google Drive. 

Then in Colab, first I import the libraries needed: 

 
After that, I setup code for downloading dataset from shared links and choose 18 stocks that I 

need to analyse: 

 

 
 

Dividend yield is one important variable needed so I calculate it by import dividend cash 

flow and divided to stock price. In order to do this, I use yfinance package. After calculating 

the dividend yield, I save it to Google Drive 
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In the next step, I import dataset from Google Drive link: 

https://drive.google.com/file/d/1bY01zq5Wnm0FZOyDhVjQLzEtQQHKF8uW/view 

This link includes all the path link to all files that I download from Website. 

 
 

Then I run code to get and merge all the options files into one files and just take the columns 

that I need for my calculation. After running all the code, I save the result to Drive for later 

import needed: 

 
 

I repeat the same process with stocks information in order to get the stock price come with 

the option information in 2013: 

https://drive.google.com/file/d/1bY01zq5Wnm0FZOyDhVjQLzEtQQHKF8uW/view
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Risk free rate is another factor that needs to be imported and I use pandas to import and then I 

save the results to Google Drive: 

 
After getting all the information, I merge data from all sources and then save it to Google 

Drive. The link that contain all results file for this step is in this link: 

https://drive.google.com/drive/folders/1-24VZyWLK2JQVkpSyUz70FvOpX9JyrtL 

https://drive.google.com/drive/folders/1-24VZyWLK2JQVkpSyUz70FvOpX9JyrtL


5 
 

 

 

3.2 Compute and Visualize Implied Volatility 
 

3.2.1 Compute and Visualize Implied Volatility for European option 

First I import libraries needed: 

 
After that, I import the data that was uploaded to Google Drive in the step 1: 
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Next, I setup formula function for Black-Scholes model: 

 
Then I create a function that makes use of Nelder-Mead simplex algorithm for implied 

volatility solver.  
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After this step, I need to check if the this solver works well or not: 

 
After this step, I start to estimate implied volatility using time to maturity and strike price: 

 
Then I test if the results is accurate or not and the results are good when it has high accuracy 

with the real data: 
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Second test with other stock and the results still good: 

 
In the next code, because the dataset is large so I setup the time step to divide the dataset into 

month to process easier: 

 
In the next step, I run the code to compute the implied volatility and all the results will be 

saved to Google Drive automatically when it finished running: 
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Then I load all the results: 
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After that, I filter 18 stocks that I need and merge into one file: 
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Then I remove duplicate: 
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I reorder the file and save the data into Google Drive to use in the next step: 

 
To run the calculation of implied volatility, I import the results that I just saved: 

 
 

In order to increase the accuracy of training model, I remove the predictions that have high 

error rates: 

 
Then move to the visualization part, I import the data save in above part: 
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Then import Plotly package and setup for the visualization: 

 
I also need to create a function to calculate and visualize implied volatility in a period of 

time: 
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After that, I draw the implied volatility for one day of AAPL: 

 
Then the visualize for 1 week: 

 
For 1 month: 

 
For 6 months: 
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3.2.2 Compute and Visualize Implied Volatility for American option 

The process for American option is the same as European option. The only difference is the 

formula used in here is the Binominal function: 
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3.2.3 Predict Implied Volatility using Machine Learning for European option 

The step of import package and import dataset will be the same as the above parts. Then I 

need to prepare necessary variables for Dumas fomular: 
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Then in order to run model, I will need to change sticker to one_hot binary variables: 

 
Next step, I use Linear Regression and I use Sklearn package to run it: 
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Then I also use Statmodel to run again: 
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Then, I use model to predict:  
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Then I save the results above to Google Drive: 

 
Then I start to create a matrix and in that matrix, divide Strike and Time2Mature into equal 

interval: 
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Then I predict matrix use fitted model: 
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Then I visualize the matrix: 
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Then, I move to second model, it is Decision Tree, the process similar to Linear Regression. I 

train the model 

 
Then use it to predict value: 
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Then I start to visualize: 

 
Next model is Random Forest, the process is the same: 
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Then the last model is Gradient Boosting: 
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At the end, I compare 4 models: 

 
 

3.2.4 Predict Implied Volatility using Machine Learning for American option 

The process in American option is similar to European option and the results is as below: 
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