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Multivariate varying coefficient model and its application to physical state
data of minke whale in the northeast Atlantic Ocean
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We propose how we can analyze spatio-temporal data with multiple response
variables by innovating the varying coefficient model in canonical correlation analysis, and to
apply the approach where we use a body condition data set from common minke whales in the Northeast
Atlantic Ocean provided by Institute of Marine Research in Norway. The estimation results reflect
the current situation from the viewpoint of marine environment and ecology, and were reported by the

International Whaling Commission. However, since the data are collected in a biased location, the
estimation method needs further improvement, and research will continue as a future subject.
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y(u, v, t) = Ba(u, v) +ya(t) + {B2(u, v) + y2()}x + e(u, v, t)

y u v
t=1,2,..23 B.(u, v) y.(t)
B-(u, v) 1
B-(u, v)
S
2
L
0.91 : ‘ /rrmg
-20 -15 -10 -5
Longitude
(IWC)
= BT3 :
2 BT1 BT2 BT3 Girth
(BT1 BT2 BT3) (Girth)



Male Female
N 7

12,000 1997 2018 |
4 9
75
%
3 270
sl
4 4 s
i
65
60
3 , \ WY
o 10 20 30 0 10 20 30
Longitude
3 3 1.5
1
4 0.5
o
4 -0.5
-1
35 2000 2005 2010 2015 “Too 150 200 250 300
Year Calendar Day
IWC
3
IWC
e e
.=.- \ o o
e =4 L
2000 2005 2010 2015 50 100 150 400 600 800 1000
Year Days Length
5 6
6 6
4 5

Yamamura,M,Fukui ,K.& Yanagihara,H.(2016). Il1lustration of the varying coefficient model
for a tree growth analysis from the age and space perspectives. FORMATH(15),1-9.



8 7 1 5

Oda Ryoya Suzuki Yuya Yanagihara Hirokazu Fujikoshi Yasunori

175

A consistent variable selection method in high-dimensional canonical discriminant analysis

2020

Journal of Multivariate Analysis

104561 104561

DOl
https://doi.org/10.1016/j . jmva.2019.104561

Ohishi Mineaki Yanagihara Hirokazu Fujikoshi Yasunori 204

A fast algorithm for optimizing ridge parameters in a generalized ridge regression by 2020

minimizing a model selection criterion

Journal of Statistical Planning and Inference 187 205
DOl

https://doi.org/10.1016/j . jspi-2019.04.010

Fujikoshi Yasunori 19-06

Computable Error Bounds for Asymptotic Approximations of the Quadratic Discriminant Function 2020

Hiroshima Mathematical Journal 1-16
DOl

Keisuke Fukui, Mineaki Ohishi, Mariko Yamamura, Hirokazu Yanagihara -

A Fast Optimization Method for Additive Model via Partial Generalized Ridge Regression 2020

International Journal of Knowledge-Based and Intelligent Engineering Systems

DOl




Hiroko Solvang, Tore Haug, Nils Oien SC/68A/EM/02
Recent development in temporal and geographical variation in body condition of common minke 2019
whales (Balaenoptera acutorostrata acutorostrata) in the Northeast Atlantic
1-18

DOl
Zhidong Bai, Kwok Pui Choi, and Yasunori Fujikoshi 46(3)
Consistency of AIC and BIC in estimating the number of significant components in high- 2018
dimensional principal component analysis
The Annals of Statistics 1050-1076

DOl
Oda Ryoya Yanagihara Hirokazu Fujikoshi Yasunori 8
Asymptotic null and non-null distributions of test statistics for redundancy in high- 2018

dimensional canonical correlation analysis

Random Matrices: Theory and Applications

1950001 1950001

DOl
https://doi.org/10.1142/52010326319500011

Mariko Yamamura, Hirokazu Yanagihara, Hiroko Kato Solvang, Nils Oien, Tore Haug 96
Canonical correlation analysis for geographical and chronological responses 2016
Procedia Computer Science 1351-1360

DOl
https://doi.org/10.1016/j .procs.2016.08.180




12 3 4

KOO

2019

2019

Hiroko Solvang, Tore Haug, Nils QOien

Recent development in temporal and geographical variation in body condition common minke whales (Balaenoptera acutorostrata
acutorostrata) in the Northeast Atlantic

Report of International Whaling Commission Scientific Committee

2019

, , , Solvang Hiroko, Nils Oien, Tore Haug

Fused Lasso

2018




Mariko Yamamura

Estimation of spatiotemporal effects by the fused lasso for densely sampled spatial data using body condition data set from
common minke whales

International Symposium on Statistical Theory and Methodology for Large Complex Data

2018

14

2019

2018

AIC

2018




Hiroko K. Solvang

Temporal and geographical variation in body condition of common minke whales Balaenoptera acutorostrata in the Barents Sea

Kouchi International Seminar

2018

Tore Haug

The current tendency for temporal and geographical variation in body condition of common minke whales (Balaenoptera
acutorostrata acutorostrata) in the Northeast Atlantic

International Whaling Commission Scientific Committee

2019

Mariko Yamamura

Canonical correlation analysis for geographical and chronological responses

KES-2016 20th International Conference on Knowledge-Based and Intelligent Information & Engineering Systems

2016

Mariko Yamamura

Canonical correlation analysis for geographical and chronological responses

International Symposium on Statistical Analysis for Large Complex Data

2016




(Fujikoshi Yasunori)

(40033849)

(15401)

(Solvang Hiroko)




