[ Downloaded from jemr.khu.ac.ir on 2025-08-09 ]

[ DOR: 20.1001.1.22286454.1402.14.53.6.5 ]

Print ISSN: 2228 - 6454
Online ISSN: 2538 - 4163

Journal of Economic Modeling Research

Homepage: https://jemr.khu.ac.ir/

Reconstruction of Endogenous Jumps in Financial Markets Using

Kramers-Moyal Analytical Method

| Hassan Khodavaisi %' Mehdi Salemit

1. Ph.D. Candidate, Faculty of Economics and Management, Department of Economic, Urmia
University, Urmia, Iran. E-mail: m.salemi@urmia.ac.ir (0009-0004-3356-4547)

2*. Corresponding Author, Associate Professor, Faculty of Economics and Management, Department
of Economic, Urmia University, Urmia, Iran. E-mail: h.khodavaisi@urmia.ac.ir (0000-0002-2550-

3064)
Article Info ABSTRACT
Article type: Based on stylized facts, price behaviour in financial markets is not simply

Research Article

Article history:
Received:
29 Oct. 2024

Received in revised
form:
3 Dec. 2024

Accepted:
30 Dec. 2024

Keywords:

Cryptocurrency Price
Dynamics, First time
passage, Generalized
Langevin  equation,
Jump-diffusion model.

JEL.:
C14, C52, D53, G17

a continuous process, but rather jumps are observed in asset prices that may
be exogenous or endogenous. It is claimed that the source of exogenous
jumps is news, and the source of endogenous jumps is internal interactions
between the agents. The goal is to extract these endogenous jumps as a
function of the state variable and time. For this purpose, the generalized
Langevin equation is introduced and it is shown that the size and rate of
jumps in this equation can be extracted based on the Kramers-Moyal
coefficients. In a practical application of the aforementioned method,
Ethereum cryptocurrency price data was used between October 2017 and
February 2024 with a sampling rate of one minute. By simulating the
extracted dynamics, the probability distribution of the first time passage of
price of this asset from a specific level was calculated, and an examination
of real price behavior shows that the aforementioned distribution was
extracted with good accuracy. Also using the extracted dynamics we show
that this model has good out-of-sample prediction for price dynamics
between 13April2024 to 13May2024 .
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