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HISTORY OF ECONOPHYSICS
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WHAT IS ECONOPHYSICS?

Formal Definition

The interdisciplinary conglomeration where a physicist 
studies the problems in economics and finance with the 

help of physics. 



WHAT IS ECONOPHYSICS?

This term was first introduced by Eugene Stanley in a 
discussion with Bikas Chakrabarti at the conference 

Dynamics of Complex Systems in Kolkata, India in 1995.

References:
Yakovenko, V. M. (2016). Monetary economics from econophysics perspective. The European Physical Journal Special Topics, 225(17-18), 3313-3335.



ROLE OF BROWNIAN 
MOTION

• Random Walk

• Let’s look how the random walk looks like. 

• Application in financial 
instruments(options).



WHO IS LOUIS BACHELIER?

• Born on March 11th , 1870

• French mathematician

• Henri Poincaré

References:
https://en.wikipedia.org/wiki/Louis_Bachelier

https://en.wikipedia.org/wiki/Louis_Bachelier


WHAT WAS LOUIS 
BACHELIER’S PHD THESIS?

• Defended on March 29, 1900 at the 
University of Paris,

• Théorie de la speculation

References: 
Bachelier, L. (2011). Louis Bachelier's theory of speculation: the origins of modern finance. 
Princeton University Press.



PATTERNS



PATTERNS

What’s a Zipf Plot?

Zipf plot in financial history. 



POWER LAW

• When the probability of measuring a particular value of some
quantity varies inversely as a power of that value, the quantity is
said to follow a power law, also known variously as Zipf’s law or
the Pareto distribution.

𝑝 𝑥 = 𝐶𝑥!

References:
Newman, Mark EJ. ”Power laws, Pareto distributions and Zipf’s law.” Contemporary physics 46.5 
(2005): 323-351.



POWER LAW PATTERNS IN NATURE

• Physics
• Biology
• Meteorology
• Astronomy
• Mathematics
• Economics



References:
Newman, Mark EJ. ”Power laws, Pareto distributions and Zipf’s law.” Contemporary physics 46.5 (2005): 323-351.



References:
Newman, Mark EJ. ”Power laws, Pareto distributions and Zipf’s law.” Contemporary physics 46.5 (2005): 323-351.



2008 FINANCIAL CRASH 

References: 
YahooFinance https://ca.finance.yahoo.com/

https://ca.finance.yahoo.com/


FINANCIAL MODELLING



BLACK–SCHOLES MODEL



FISHER BLACK

Ø American mathematician

Ø Ph.D. Applied mathematics, Harvard

Ø Missed the Nobel Prize. 

References:
https://en.wikipedia.org/wiki/Fischer_Black

https://en.wikipedia.org/wiki/Fischer_Black


MYRON SCHOLES

Ø Canadian-American economist

Ø Ph.D. from MIT

Ø Nobel Prize in Economics (1997)

References:
https://en.wikipedia.org/wiki/Myron_Scholes

https://en.wikipedia.org/wiki/Myron_Scholes


WHAT IS THIS BLACK-SCHOLES MODEL

• Derived from Diffusion Equations

• Used for Options Pricing 



WHAT IS THIS BLACK-SCHOLES
MODEL
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𝜕𝐶
𝜕𝑡 − 𝑟𝐶 = 0

C = price of option
S = Stock price
t = time
r = risk free interest rate
σ = volatility of the stock

References:
Black, F., & Scholes, M. (1973). The pricing of options and corporate liabilities. Journal of 
political economy, 81(3), 637-654.
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ROLE OF PROBABLITY



MONTE HALL PROBLEM

References: 
https://en.wikipedia.org/wiki/Monty_Hall_problem

https://en.wikipedia.org/wiki/Monty_Hall_problem


MONTE HALL PROBLEM

• The alteration in the probability happens mainly due to one most 
important reason, i.e., INFORMATION

• But, what role does INFORMATION plays in the world of finance and 
economics. 



OPTIMISATION



OPTIMSATION

• Optimisation can be done using a concept called machine learning. 

• Machine learning is implementation of artificial intelligence to solve 
a particular problem. 



MACHINE LEARNING

References: https://www.jpmorgan.com/global/research/machine-learning

https://www.jpmorgan.com/global/research/machine-learning


MACHINE LEARNING FOR FINANCIAL MODELING 

References:
Theofilatos, K., Likothanassis, S., & Karathanasopoulos, A. (2012). Modeling and trading the EUR/USD exchange rate using 
machine learning techniques. Engineering, Technology & Applied Science Research, 2(5), 269-272.



ALGORITHMIC TRADING

“algorithmic trading refers to the use of computer 
programs to automate one or more stages of the 

trading process: pretrade analysis (data analysis), 
trading signal generation (buy and sell 

recommendations), and trade execution.”

References:
Nuti, G., Mirghaemi, M., Treleaven, P., & Yingsaeree, C. (2011). Algorithmic trading. Computer, 44(11), 61-69.



FEW TOPICS IN ECONOPHYSICS FOR 
PHYSICISTS

• Gravity model for international trade.

• Hysteresis curve to explain unemployment and international trade.

• Use of thermodynamics in understand inflation. 

• Uncertainty principle to understand behavioral economics.



PHYNANCE ASSOCIATION

A students led initiative to encourage and popularise the idea of 
researching in the area of economics and finance with the help of 

quantitate thinking. 

www.phynanceassociatio.wixsite.com/website

http://www.phynanceassociatio.wixsite.com/website


THANK YOU FOR YOUR KIND PATIENCE…

QUESTIONS?


