
P
os
te
d
on

A
u
th
or
ea

19
N
ov

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
63
73
37
84
.4
81
84
82
8/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Nonparametric inference of stochastic differential equations based

on the relative entropy rate

Min Dai1, Jinqiao Duan2, jianyu Hu3, and Xiangjun Wang4

1Wuhan University of Technology
2Illinois Institute of Technology
3Huazhong University of Science and Technology
4Huazhong University of Science and Technology - Wuchang Campus

November 19, 2021

Abstract

The information detection of complex systems from data is currently undergoing a revolution,driven by the emergence of big

data and machine learning methodology. Discovering governingequations and quantifying dynamical properties of complex

systems are among central challenges. Inthis work, we devise a nonparametric approach to learn the relative entropy rate

from observationsof stochastic differential equations with different drift functions. The estimator corresponding tothe relative

entropy rate then is presented via the Gaussian process kernel theory. Meanwhile, thisapproach enables to extract the governing

equations. We illustrate our approach in several examples.Numerical experiments show the proposed approach performs well

for rational drift functions, notonly polynomial drift functions.
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