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Cultural differences in inconsistent brand image evaluation:

The influence of dialectical thinking.

Researchers in the brand management theory often
emphasize consistency. For example, one of the brand
management gurus, Kevin Lane Keller (2013) says
“without question, the most important consideration in
reinforcing brands is consistency” (p. 480, italic added).
Indeed, past research highlights the benefit of brand
consistency, such as developing and reinforcing brand
equity and nurturing a loyal customer base. However,
phenomena in the Japanese market suggest that
consistency may not always be necessary. For example,
Universal Studios Japan has dramatically changed its
brand image and brand personality since its opening
in 2001; still, the sales and number of visitors are
constantly growing. Furthermore, changes in logos and
product packages are commonly observed in Japan,
whereas they are less preferred in the U.S.

Recent findings in cultural psychology have
identified that there are cultural differences in attitudes

Satoko Suzuki
wmA B/

toward consistency (Spencer-Rodgers et al., 2010). In
Western cultures, an important characteristic of its folk
epistemology is its focus on “linear” thinking and belief
that inconsistencies need to be resolved. On the other
hand, in East Asian cultures, a set of folk beliefs that
view the nature and objects as constantly changing
and inherently contradictory is prevalent (“dialectical”
thinking). These cultural differences in thinking styles
may affect various consumer behaviors including brand
evaluations. I propose that Japanese may be more
tolerant toward brand image inconsistency.

Based on the above discussion, my research focuses
on the empirical examination of cultural differences in
(in)consistent brand image evaluations. The findings
of this research aim to propose a new theory in brand
management that incorporates Asian perspectives.

(TgE &)

Strong electron correlation in molecular electronic-structure theory.

I'm working on molecular electronic-structure
calculations and high performance computing
implementations. In electronic structure calculations,
we calculate how electrons behave in molecules
according to the fundamental equations of quantum
mechanics, predicting chemical reaction and the
required energy, for example. The spectacular dream
of solving problems of chemistry on a computer
is may seem like a pipe dream, but thanks to the
rapid evolution of computer technology and the
development of the electronic-structure theories, the
dream is coming true even with a computer on your
lap.

There still remain challenges to analyze strongly
correlated systems. In condensed matter physics,
‘strong electron correlation’ is a critically important
concept that brings about many remarkable
phenomena such as superconductivity. By contrast,
it has been overlooked in chemistry until recently
because most organic molecules are well described
by the mean-field picture, and molecular orbital
theory has enjoyed great success over decades. But
now, the importance of strong correlation effects
in chemical reactions has begun to be understood
due to the connection with the exceptional catalytic
ability of transition metal atoms in metalloenzymes.
The biggest obstacle in studying strong correlation
arises from non-trivial exponential complexity of

Yuki Kurashige
BE

strongly interacting electrons, which is similar to the
difficulty in solving the Hubbard-model and is called
the ‘multireference’ problem in quantum chemistry. To
solve this remaining problem in quantum chemistry,
we utilized the density-matrix renormalization group
(DMRG) theory, which can efficiently compress the
exponentially growing complexity of the wavefunction
by encoding the special entanglement structure that is
present in low-lying physical quantum states.
In the study of the Mn,CaOs cluster in photosystem
II, we compute the near-exact many-electron
wavefunctions of the Mn,CaO; cluster with more
than 10'® quantum degrees of freedom by the ab
/nitio DMRG method. This is the first treatment of
multi-nuclear transition metal complexes beyond the
mean-field picture of density functional theory. Our
calculation revealed many electronic properties, such
as oxidation states and spin states of the manganese
atoms, which are directly associated with the
mechanism of the catalytic water-splitting reaction.
We also revealed rich information contained in the
wavefunctions on the catalytic ability of the cluster
through an analysis for quantum entropy along the
catalytic cycle. The results have brought us, although
only slightly, one step closer towards understanding
"how multi-nuclear complexes exhibit exceptional
catalytic ability in metalloenzymes?”
KBUIF BW53FE)



Black hole accretion disk as a central engine of transient astronomical

phenomena

Transient astronomical phenomena, the main target
of my research in the Hakubi project, are astronomical
events whose duration is much shorter than typical
lifetimes of stars (10”7 - 10710 years). The objects
that play a main role in transient astronomical
phenomena (and that I am most interested in), are not
living stars, but what is left after the death of stars,
such as supernova remnants, neutron stars, black
holes, etc. In this column I would like to survey the
activities of black holes (BHs), as well as my research
interests. When a star whose mass is larger than
8 solar mass exhausts its fuel for nuclear fusion, it
would not be able to sustain its core against its own
gravity and would rapidly collapse. This may cause an
energetic explosion named core collapse supernova.
If a star's initial mass is more than 20 solar mass, the
collapsed core becomes a BH. A BH is a compact object
whose gravitational field is so strong that even light
cannot escape it. It can accrete surrounding gas and
a rotating gas inflow is formed around it. This is so
called a BH accretion disk. BH accretion disks are the
most efficient energy production sites in the Universe.
They can shine very brightly and/or launch energetic
outows by liberating the gravitational energy of infalling
gas, which may account for the activities of transient
astronomical phenomena such as active galactic
nuclei (AGNs; the compact central region of a galaxy
shining very brightly), X-ray binaries (X-ray-luminous
compact objects), and Gamma-Ray Bursts (GRBs; the
most luminous phenomena in the Universe, may be
related to the death of massive stars), etc. All of them
can emit an enormous amount of energy in forms
of radiation and high energy particles within a very
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short time scale. I have been studying the structure
of BH accretion disks powering these phenomena, and
investigating how they emit radiation and energetic
particles. For example, an accretion disk becomes
unstable under certain conditions, and then the energy
release from a BH accretion disk would be no longer
steady but sporadic. I applied this model to GRBs
to account for their time variability (see the figure).
During the Hakubi project, I would like to continue
the study of accretion disk instabilities and their
applications to various kinds of transient phenomena,
and also to investigate the emission of high energy
particles (photons, neutrinos, atomic nuclei, electrons,
etc.) from these phenomena and make the predictions
for future observations. (hbiEh Dbf)
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Figure 1: Schematic picture of how a dynamically unstable
accretion disk behaves. Sporadic mass accretion driven by the
disk instabilities may produce inhomogeneous outflow, which
may account for the violent time variability observed in the
accreting black hole systems such as AGNs, X-ray binaries
and GRBs.
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Research Camps in Shugakuin Kansai Seminar House, Kyoto

(Dec 9-10, 2016)
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