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Statistical analysis of high-dimensional high-frequency data
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This study has investigated statistical inference methods for the
correlation structure of a large number of financial assets from their high-dimensional
high-frequency data. Specifically, | have obtained the following results:

(1) I have proposed a method to estimate the precision matrix of a large number of assets from their
high-dimensional high-frequency data. Besides, | have developed a method to approximately compute

the distribution of the estimation error. (2) 1 have developed a theory to systematically estimate

the relative errors of normal approximations for various statistics. This serves as justifying the

validity of some multiple testing procedures. (3) | have proposed a method to estimate the number of
relevant factors from high-frequency data.



2010

Ll
weighted graphical Lasso

weighted graphical Lasso

weighted graphical Lasso
debiased
version

debiased weighted graphical
Lasso



S&P500

S&P SPDR S&P500
ETF

(weighted

graphical Lasso) support recovery

de-biased version

® Consumer Discretionary
Consumer Staples

Energy
Financials
o Health Care
00 & ez, Industrials
\ ® Information Technology
& Materials
o Real Estate P
® Telecommunication Services » ®® o .
® Utilities o 4
o ? o .
Y . 9 -
-. . 0.0 . .
wed o '
. o2 9 ¢l
‘ s°%° o .
o 8 o ORI ° .
°
$ 0 & o, o® oo .
8 : G
° e 000 _° ° °
E ° o o . % ©® % e .
o .? peles 00000 .
: ) f- J °. : K4 -
g @ . o
[ Y Qd °® g
o @®@°° O: . .
8 o o%e & @@ . o -
® 0 ‘e O ©° Of o0 ° o
k P 080 qobee 29 °° :.¢
o 0 09050509 % o .6 .o
Q 0Q g, S . H
.M}‘p S -oo-ou e .0, %
- o
‘ Ooog o '0090 0,9 °
%o oep

S&P500

Weighted De-biased

graphical Lasso

weighted graphical Lasso

Holm
Holm

P
Family-Wise Error Rate (FWER)

P

False Discovery Rate (FDR)
FDR
Benjamini-Hochberg (BH ) .BH

Cramer

Stein







12 12 7 11

Koike Yuta 36
High-Dimensional Central Limit Theorems for Homogeneous Sums 2023
Journal of Theoretical Probability 1-45
DOl
10.1007/s10959-022-01156-2
Chernozhukov Victor Chetverikov Denis Kato Kengo Koike Yuta 10
High-Dimensional Data Bootstrap 2023
Annual Review of Statistics and Its Application 427 449
DOl
10.1146/annurev-statistics-040120-022239
Chernozhuokov Victor Chetverikov Denis Kato Kengo Koike Yuta 50
Improved central limit theorem and bootstrap approximations in high dimensions 2022
The Annals of Statistics 2562-2586
DOl
10.1214/22-A0S2193
Koike Yuta 4
Notes on the dimension dependence in high-dimensional central limit theorems for 2021
hyperrectangles
Japanese Journal of Statistics and Data Science 257 297

DOl
10.1007/s42081-020-00096-7




Koike Yuta 4

Inference for time-varying lead-lag relationships from ultra-high-frequency data 2021
Japanese Journal of Statistics and Data Science 643 696
DOl

10.1007/s42081-021-00106-2

Fang Xiao Koike Yuta 31

High-dimensional central limit theorems by Stein’ s method 2021

The Annals of Applied Probability 602 631
DOI

10.1214/20-AAP1629

Fang Xiao Koike Yuta 32

New error bounds in multivariate normal approximations via exchangeable pairs with applications 2022
to Wishart matrices and fourth moment theorems

The Annals of Applied Probability 602 631

DOl
10.1214/21-AAP1690

Yuta Koike 22

De-biased graphical Lasso for high-frequency data 2020

Entropy 456 456
DOI

10.3390/e22040456




Fang Xiao Koike Yuta 28

From p-Wasserstein bounds to moderate deviations 2023

Electronic Journal of Probability 1 52
DOI

10.1214/23-EJP976

Chernozhukov Victor Chetverikov Denis Koike Yuta 33

Nearly optimal central limit theorem and bootstrap approximations in high dimensions 2023

The Annals of Applied Probability 2374 2425
DOI

10.1214/22-AAP1870

Oga Akihiro Koike Yuta 170

Drift estimation for a multi-dimensional diffusion process using deep neural networks 2024

Stochastic Processes and their Applications

104240 104240

DOl
10.1016/j .spa.2023.104240

Fang Xiao Koike Yuta 34
Large-dimensional central limit theorem with fourth-moment error bounds on convex sets and 2024

balls

The Annals of Applied Probability 2065 2106

DOl
10.1214/23-AAP2014




23 17 11

Yuta Koike

Asymptotic mixed normality of realized covariance in high-dimensions

The 5th International Conference on Econometrics and Statistics (EcoSta 2022)

2022

2022

2022

: Daily TAQ

(WS-EBDA-RR-2022)

2022




Yuta Koike

Central limit theorems in high-dimensions: Recent developments

Risk and Statistics, 3rd Tohoku-I1SM-UUIm Joint Workshop

2022

25 (1B152022)

2022

Yuta Koike

Did the introduction of ETF Market Making Incentive Scheme affect lead-lag relationships in the Tokyo Stock Exchange?

33rd (EC)"2 Conference

2022

Yuta Koike

High-dimensional CLT with general covariance structure

15th International Conference of the ERCIM WG on Computational and Methodological Statistics (CMStatistics 2022)

2022




2023

2023

Akihiro Oga, Yuta Koike

Drift estimation for a multi-dimensional diffusion process using deep neural networks

The 4th International Conference on Econometrics and Statistics (EcoSta 2021)

2021

De-biased graphical Lasso for high-frequency data

2021

Yuta Koike

Gaussian approximation for high-dimensional data: Recent progress

Maths & Stats Colloquium Series

2021




Yuta Koike

Central limit theorems in high-dimensions: Recent developments

15th International Conference on Computational and Financial Econometrics (CFE 2021)

2021

2022

Xiao Fang, Yuta Koike

Gaussian approximation to high-dimensional Wishart matrices under a moment assumption

2021

2021

2022

2022




2020

2020

Homogeneous sum

2021

2021

Yuta Koike

Asymptotic mixed normality of realized covariance in high-dimensions

The 3rd KAFE-JAFEE International Conference on Financial Engineering

2019

2019




Yuta Koike

Asymptotic mixed normality of realized covariance in high-dimensions

The 62nd ISI World Statistics Congress 2019 (ISI-WSC 2019)

2019

Yuta Koike

De-biased graphical Lasso for high-frequency data

CMStatistics 2019

2019

Yuta Koike

Asymptotic mixed normality of realized covariance in high-dimensions

The 11th ICSA International Conference

2019







