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Theory

Brownian Motion…

● Represents that price changes are unpredictable
● Returns are completely independent of each other and 

no memory
● Thus no predictions and money can be made from 

previous data
● Basically a random walk
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Theory

Fractional Brownian Motion has memory

● Increments of the Brownian Motion are no longer independent
● This is accomplished mathematically through several steps 
● The most important is the inclusion of the Hurst exponent
● H > 0.5 implies persistence, h < 0.5 implies mean reversion
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The Hurst Exponent relies on substantial amounts of data in order to 

function. This means their is a necessity to grab substantial amounts of 

hourly data quickly and efficiently. 

Grabbing Hourly Data

WRDS data has a system called TAQ (Trade and Quote, or something 

similar) which provides ALL orders, but this would require a bunch of 

data normalization.

Solution: Web Scraping!
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Pretend to be Some 

Browser/Device

Scraping Hourly Data

Send Cookies Make Two Requests

Immediately Request 

Captcha 

Request Data in 

Header

Receive DataCast into the Void
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Scraping Data Live



Hurst Equation
Math to program
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Hurst Equation
How much of a random walk is the market?

The market implements a 
random walk better than an 
actual random walk generator
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C++
Hurst Equation is Slow

We attempted to create a C++ piece of 
code to more quickly perform calculations 
and data reads

Problem: Not all of us are super familiar with 
C++

Solution: Pybind! Combine the two languages.
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Pybind is a pain, Pandas is too good
Hurst Equation is Slow

C++

Also Pybind was difficult to 
initialize and use consistently
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Python got hands tho ngl
Python is not that Slow

● Python is mostly just C with essentially wrappers
● This means that actual time gains are more 

negligible than you may expect
● C and C++ have a bunch of control and good 

libraries which is why they’re used, not 
necessarily time boost

Terrifying
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Backtests

Don’t mind the 
Panda warnings lmao
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Backtests
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Questions?


