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Maruti Suzuki India
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MC Movement 2009~2024
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COVID-19 Effect and Its After Period
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Hierarchical Clustering
by Correlation Coef.-based Distance

Correlation coefficient
matrix

(1 —pij)

\/ Y1 (dn,; n,j)z

Distance of distance defined
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Hierarchical Clustering
by Correlation Coef.-based Distance

Distance of distance matrix After Quasi-Diagonalization
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Dendrogram

India cluster found
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Indian 6 Automakers M.C. Movement after
COVID-19: Whole trend is “rapid growth”
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Amplitude-based clustering
Similar movement patterns

After COVID-19 Movement Partl
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Amplitude-based clustering Algorithm
(1) Hierarchical clustering

Euclidean distance between |, j Euclidean distance of distance
2 ED;:=
_ T
*ED;; = \/ Yk=1(Gix — Gjx) = .
N
J Yn=1(EDy; — EDy )

Gj’k is the index data of j-th company

on k-th day.

N is the number of companies.
T is the number of days.

Q: How about just using Euclidean distances ?
A: Cannot obtain the good result.

Distance of distance includes the whole company data



Amplitude-based clustering Algorithm

(2) Serialization (Quasi-Diagonalization)
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AFTER

Change the company order for diagonalization
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Automakers Amplitude-based Clustering
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Automakers Amplitude-based Clustering
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Evaluation

Standardization of the data Amplitude-based clustering
HRP Non-Standardized data used

* India’s 5 companies show a

rapid recovery and growth.
4 v FRES S 22— ER LB ERE t-SNE perplexity=4

e suausmﬂ ffﬂw’m}#rs LSH

® ip TdA Hn
® JP_GTERT_CORP

° PM‘)U OSL
. IP_NISSAN

5

1 — = 20
. y o F‘ ONGA. MOTOR
p o 4 o ip 0SH
) P — — o Jp_miTsuBAESRNOTA MOTO
M03 Mo6 M,O'? 2 163—n40 MOV 0, MUO6~N0M09_M12 MO03,~-M06 MO9S M12 MO3 @ JP_NIZERRA_CO
4 b 0 2o P TR0 s e

, 2020 IOZU ;r 20200 2021 2021 2021 2021 2022 2022 2022 2023 2023 2023 2023 2024

JP_SUZUKI_MOTO
JF‘ ISUZL MOTOR
P_MAZDA MOTORZC

@ JP_DENSO_CORPO

——IN_MAHINDRA & MAHINDRA LIMITED TR
== IN_MARUTI SUZUKI INDIA LIMITED * Indians’ // \ W AT suz0
IN_SAMVARDHANA MOTHERSON INTERNATIONAL LIMITED rapid ( — [m/f IN_EICHER_MOTO
grOWth ‘ @ IN_MAHINDR; & IN_SAMVARDHANASC

IN_TATA MOTORS LIMITED
24 b 4 \1\ IN_TATA_MOJ2 s

~——|N_ASHOK LEYLAND LIMITED

—|N_EICHER MOTORS LIMITED

HRPFEBRIHV SRA Y VS5 DR E . Amplitude-based? SR 4A 1) /7“&31:]?:%750)’&%%75‘&(33“ LEhaot=

Copyright Prof Yukari SHIROTA, Gakushuin University 2024 30



Evaluation

* After COVID-19, India’s 5 companies show a rapid recovery and
growth.

* The growth pattern has similarities, compared to that of Japan’s
companies.
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JP_MITSUBISHI MOTORS CORPORATION

[ ]
JP_SUBARU CORPORATION
JP_DENSO CORPORATION
4: IN_SAMVARDHANA MOTHERSON INTERN
. JP_TOYOTA BOSHOKU CORPORATION

JP_G-TEKT CORPORATION
JP_SUZUKI MOTOR CORPORATION
JP_TOPRE CORPORATION
JP_MITSUBISHI LOGISNEXT COLTD
JP_TOKAI RIKA COLTD

JP_NITERRA CO. LTD.

JP_ISUZU MOTORS LIMITED
JP_TOYOTA MOTOR CORPORATION
JP_AISAN INDUSTRY CO., LTD.

* Indian automakers’ market capital
movement analysis

* 6 Indian and 23 Japanese
automakers

* Period: 2020 March to 2024 March L~ GO0
* Clustering result clarified the rapid -
growth of Indian companies t-SNE perplexity=4

compared to that of Japan’s
companies
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* The driving force of Indian Y
companies are
Population bonus, GDP growth, :
increase in purchasing power and
Indian government's manufacturing | - indians
promotion policy rape

growth

IN_MARUTI SUZUKI INDIA LIMITED
IN_TATA MOTORS LIMITED
IN_ASHOK LEYLAND LIMITED
IN_EICHER MOTORS LIMITED
IN_MAHINDRA & MAHINDRA LIMITED

L
v IN_TATA_MOT@RS

Copyright Prof Yukari SHIROTA, Gakushuin University 2024 i 33




