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This issue of gzﬁagnzz&a& focuses on people. This year the University
C
(UM)

individuals,

of Macau conferred honorary doctorates upon four distinguished
Prof. Arden Lee Bement, Jr., The Most Venerable Master
Dr. Ambrose So Shu Fai and Prof. Andrew Chi-Chih Yao,

in recognition of their outstanding contributions

Hsing Yun,
in research,
culture and education. A close encounter at UM with these eminent
individuals was an interview opportunity too good to miss. So we

invited Prof. Andrew Yao, his wife Prof. Frances Yao, and his former

teacher Prof. David Chung-Laung Liu for an interview to share their
life experiences and some insightful views on higher education and
success. Another person that shares his inspiring life story in this
issue 1is Prof. Qian Tao from the Department of Mathematics, who
received the sole first prize of the Macao Science and Technology
Award in the Natural Science Award category. Hopefully their stories
can help readers gain some new understanding about how to be a better
traveller in the Jjourney of life and the never-ending Jjourney of

scholarship.

If there is anything in common that we could easily learn from
their stories, it’s that the core value of higher education should
not be limited to the acquisition of knowledge and skills — higher
education should also promote character development, opens one’s
eyes and mind,
life.
professionals — especially after relocation to the new campus next
(Student Affairs) Prof. Haydn Chen,

as well as some participants of an

broadens horizons, and helps draw a blueprint for

How can UM achieve these objectives through its student affairs

year? We interviewed Vice Rector
Dean of Students Dr. Peter Yu,
earlier advanced training course in student affairs offered by the
Macau Student Affairs Institute. They discussed how UM plans to help
students acquire and improve soft skills and become a world-class
university with characteristics,

W4-in-1"

through the implementation of the
education model.

UM takes

its social responsibility in addition

As the largest comprehensive public university in Macao,
it upon itself to fulfill
to producing outstanding graduates. This issue’s feature will give
readers a better understanding of the interactions and ties between
UM and the community. Also worth reading are articles in the newly-
launched

“Faculty Column”, in which faculty members share their

insightful views on a diverse range of issues.
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Conve_rsatlons between Masters: _
David Chung-Laung Liu x

Andrew Chi-Chih Yao x Frances Yao
Education Should Help People

Reach Maximum Potential
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Planned by the editorial board Interviewed & Edited by Joe Tang Transcribed
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by E o0 (UM Reporter) Photos by Manual Reis, Jack Ho
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On 16 November 2012, the University of Macau (UM) conferred honorary
doctorates upon Prof. Arden Lee Bement, Jr., Dr. Ambrose So Shu Fai and
Prof. Andrew Chi-Chih Yao, in recognition of their outstanding contributions in
research, culture and education. The ceremony was presided by Dr Chui Sai On,
Chief Executive of Macao SAR and chancellor of UM. In his speech on

behalf of the other honorary degree recipients, Prof. Andrew Chi-Chih Yao
said, “Through over thirty years of development, UM has attained impressive
achievements in teaching, research and community service, and is now
working towards the goal of becoming a world-class university.”

Of the four recipients, Prof. Yao deserves special mention because his ties
with Macao dated back nearly forty years when he studied under Prof.

David Chung-Laung Liu, a world-renowned computer scientist who received
his early education in Macao and who watched with pride as his former
student received the honorary degree. A close encounter at UM with two
eminent computer scientists was an interview opportunity too good to be
missed. So the editorial team of w»ggazze invited the two masters for an
interview, to which they generously agreed. To our pleasant surprise, Prof.
Yao’s wife Frances Yao, who was also at the ceremony, joined our interview.
An accomplished scholar in her own right, Frances is a chair professor at
Tsinghua University, Beijing. It was Frances who suggested to Prof. Yao forty
years ago that he should switch from physics to computer science, a relatively
new field at the time. And our interview began with Prof. Yao recalling how that
suggestion led him to become a student of Prof. Liu, who would later have a
profound influence on his life.

TERPIRRITTRIE TR B FBAREEM LE T (G2) F15 T - BRI EHIT (72 =) BIREEIE 27 -
UM confers an honorary doctorate upon Prof. Andrew Chi-Chih Yao (2nd from left) at a ceremony presided by Dr. Chui Sai On
(2nd from right), chief executive of Macao SAR and chancellor of UM.
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L: David Chung-Laung Liu Y: Andrew Chi-Chih Yao
F: Frances Yao J: Journalist

Liu: “The “Yao Class’ is as important as the
‘Qian Class’ ”

Y: | studied under Prof. Liu from 1973 to 1975 at the University of lllinois.
| was very fortunate to have such a good role model as Prof. Liu at a
young age. He is a well-versed scholar and he knows how to educate
students according to their strengths. For example, for students
who didn’t have a lot of systematic ideas but were diligent and had a
solid grasp of the fundamentals and theories, he would assign some
tasks that suited their strengths; for those who had original ideas, he
would give them a lot of freedom and would encourage them to think
independently. That’s why his students have achieved success in
different ways. He saw the strengths in every student and helped them
achieve maximum potential. This has had a huge influence on me,
especially for my teaching at Tsinghua University in recent years.

BIMEAZ IR
Prof. David Chung-Laung Liu
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Prof. Yao received his PhD degree in physics from Harvard University,
under the supervision of Sheldon Lee Glashow, a Nobel Prize laureate.
Over the past two days Prof. Yao gave a lecture on quantum computing,
which was related to this year’s Nobel Prize in Physics, and which

has the potential to make possible what’s otherwise impossible. |

may have started a little bit earlier than Prof. Yao, but in the journey

of scholarship we are not so much teacher and student as travel
companions who learn from each other and cheer each other on. What
| find most admirable about Prof. Yao is his decision to return to China
to teach at Tsinghua University eight years ago. This is a common

wish of many people, but what sets Prof. Yao apart is the fact that

he devotes himself to it with all his heart. Prof. Yao joined Tsinghua
University with the intention of launching postgraduate programmes,
but he soon realised he had to start with undergraduate courses, and
so he did. Students he taught at Tsinghua University over the years
have established themselves, with many papers published at major
international conferences. Now Prof. Yao’s students are welcomed

by top universities like MIT Massachusetts Institute of Technology,
Stanford, Carnegie Mellon, etc. His students are sought-after by top
universities and the world’s best postgraduates are willing to go to
Beijing to work for him—1I think that’s quite something! That’s why |
think the “Yao Class” is as important as the “Qian Class”. (editor’s note:
“Qian” refers to Qian Xuesen.)

I'd like to talk a little bit about my early days at Tsinghua University. At
first | was hoping to quickly set up a research team to focus on the
theoretical aspect of computer science, because it is internationally
recognised to be important—for example, 20 per cent of the Turing
Award-winning projects are related to theory; but it is an area China has
long neglected. (J: do you think this has to do with China’s education
system?) | think it has to do with China’s priority in scientific research.
For a long time China has focused on practicality; in other words, it
wants to see immediate results. Computer science in China tends

to focus on the engineering aspect, with little attention to scientific
foundation. So | was really hoping it the awareness of the importance
of the theory could take root at Tsinghua, but | also felt this should
start with undergraduate education. So we conducted a second
undergraduate recruitment. During the freshmen check-in week, we
selected thirty students through exams for the Yao Class, which is
similar to the Honours College at UM. We have since graduated four
classes. | am very positive that we should see results pretty soon. |
believe what Prof. Liu and | are doing, especially educating Chinese
students, goes a long way towards raising computer science in China to
a higher level.
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Prof. Andrew Chi-Chih Yao
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Another thing | did when [ first joined Tsinghua was to organise many
conferences to give students opportunities for international exchange.
We devoted a lot of resources, and our purpose was two-fold:
broadening students’ horizons and building a brand internationally.
Because once we have built a brand and make people realise our
students are truly outstanding, they would be happy to accept our
students for further studies after their graduation. Now it’s been about
seven years since we launched the project, and I'm glad to say that
we have successfully built a brand—universities in the US that excel in
computer science now all know our (Yao) Class. So | know we did the
right thing.

Yao: “University education should help young
people answer two questions.”

J:

What do you think is the intrinsic mission of education? What’s your idea
of a good education system?

| think the most important mission of university education, especially
undergraduate education, is to help young people answer two
questions. The first is, “What am | really interested in?” The second is,
“What do | excel at?” Of course it would be even better to provide a
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platform for students to achieve their maximum potential. But basically
| think helping young people find answers to the two questions is

the most important thing any university could do, because whether

a country can have an advantage over other countries depends on
whether its people can achieve their maximum potential. As with many
other things, this is easier said than done, and it is the greatest challenge
for any university that aims for excellence. We can’t just mechanically
copy the practices of US universities because the circumstances are
different. The best universities in the US have many top professors and
scholars. These professors don’t have to go out of their way to educate
the students; they just need to do their job. Even so their students still
stand a better chance of discovering their interests than their Chinese
counterparts because they have sufficient freedom to access different
courses and interact with all these excellent teachers. But this approach
simply wouldn’t work in China or other parts of Asia, because we just
can’t hold a candle to Harvard in terms of faculty strength, not even
with all professors from Asia combined. So we have to be creative and
design ways that suit us to help our students achieve a similar outcome.
For me, that’s the intrinsic mission of education.

I've taught in Hong Kong for a couple of years, and from my personal
experience, | feel that it’s difficult to make Hong Kong students
interested in science and technology; they are more interested in
subjects like law, economics and business administration, probably
because those are what society is interested in. So we have to draw
them in patiently, by introducing them to the fun side of science and
the logic behind it. Like art and literature, science is something that will
fascinate you once you understand it better; but appreciating the beauty
of science is not easy, it takes a lot of work to get there.

I’m going to answer this question from a different angle. | was once
asked: “What did you learn from the best university in the world?” |
answered: “| was at once humbled and hopeful, humbled because | was
surrounded by so many extremely talented people, hopeful because |
was with them every day, and | knew that if | worked really hard, | would
not be lagging behind too much. ” | think it’s very important to keep our
students both humbled and hopeful, in other words, to instil in them
both humility and confidence. Prof. Yao does exactly that! He opens
students’ eyes because he himself and the people he invites to give
lectures are all top computer scientists. He boosts students’ confidence
through various ways, including helping them to publish papers at top
international conferences. | think that instilling in students both humility
and confidence is an important mission of education.
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| think another mission of education is to motivate students to devote
themselves to scholarship by the teacher’s own example. In order to
become a world-class scholar, you must have a master to serve as
your role model. | think a very important thing Prof. Yao has done for his
students is to make them realise that as long as they work hard, they
might one day attain the same level. It’s very important for teachers to
not just teach but also motivate, which is exactly what masters like Prof.
Yao, Prof. Franklin Chen-Ning Yang and Prof. Shing-Tung Yau have
done. In today’s society, with the current education system, it’s very
difficult to make students interested in learning, much less to teach them
the correct method to learn, which is a shame. Because with interest
and correct method, a teacher could draw students like a magnet, like
Prof. Yao does. There are over one hundred professors and several
hundred outstanding students at MIT, and this creates an environment
that keeps you motivated, which is very important. And this is what
happens in the “Yao Class” —thirty people are motivating each other.
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Frances: “Choose the path where you can
contribute the most to the world.”

J:

You three have achieved remarkable success in research and
education. What is your definition of “success”?

| think success is when you look back on your life and ask yourself if you
are pleased with the journey and if you have tried your best and have
had some impact on the world, you can say yes.

| couldn’t agree more. “Always try your best” has been my motto since
a young age. When | was in middle school, China was in a state of
turbulence, and going to university was something | never dared to think
about even in my wildest dreams—for one thing, Macao didn’t have any
university, only Hong Kong did; for another, | had no money, | couldn’t
even afford tuition fees and | constantly worried about where my next
meal would come from. To put it simply, | couldn’t see a future, but still
| studied very hard, because of my belief in that motto. It’s been sixty
years since | left Macao in 1952, but this attitude hasn’t changed one bit.
I’'ve been hosting a radio programnme for seven or eight years now, and
even for a little thing like that, | always do my best.

Prof. Liu returned to Taiwan from the US to be the president of Tsing
Hua University, where in addition to teaching, he used his experience,
wisdom and talents to develop Tsing Hua in various areas and played
a greater role in the academic circle. More importantly, | think his return
has had a motivational impact on me, Prof. Yao and other professors
who have chosen or might one day choose to return to Asia. So | think
to achieve meaningful success, you should choose a path where you
can use your strengths to make the greatest contribution to your country
and the world.

(The English is a translation of the interview conducted in Chinese)

Scientific inventions begin with original ideas, develop with explorations and
practice, and prosper with talent nurturing. What Prof. Yao, Frances and Prof.
Liu have in common is their dedication to education and to serving society.
Their achievements speak for themselves, and are deeply inspirational for UM
in its efforts to implement a multi-faceted education model and to become a
world-class university.
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Prof. Andrew Chi-Chih Yao is a well-known computer scientist and recipient of an honorary doctorate from
UM. He is recognised as one of the world’s leading scholars in the theory of computation. He received
the Turing Award in 2000 from the world’s leading Association for Computing Machinery, becoming the
first and the only overseas Chinese computer scientist to date to have won this award since its founding.
Prof. Yao has taught at numerous renowned universities in the US, including MIT, Princeton University,
Stanford University, and the University of California, Berkeley. In 2004 he became a professor of computer
science at Tsinghua University, Beijing, where he successively founded a computer science pilot class
(more commonly known as the “Yao Class”), the Institute for Theoretical Computer Science, the Institute for
Interdisciplinary Information Sciences, and the Center for Quantum Information. He is also a Distinguished
Professor-at-Large at the Chinese University of Hong Kong.

ZINEAZA Prof. David Chung-Laung Liu
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Prof. David Chung-Laung Liu is a world-renowned computer scientist, recipient of an honorary doctorate
from UM, and Wiliam Mong Honorary Chair Professor of Computer Science at Tsing Hua University,
Taiwan. He has taught at MIT, the University of lllinois and Tsing Hua University, Taiwan. He was associate
provost at the University of lllinois at Urbana Champaign and president of Tsing Hua University, Taiwan. He
has published over 180 technical papers, eight technical books and seven Chinese essay collections. He
has been hosting a weekly radio programme on technology and humanities for the radio station IC975 in
Hsinchu, Taiwan, since 2005.

N5 Prof. Frances Yao
I REEARE VA BB AT - 73 F R A BT 2R B RE LB - SraEZRMAFEA
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BRBIEEFM  ERAFTELMEHREEEE X - £33 Speed-up in Dynamic Programming” 1 “A
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Prof. Frances Yao is a chair professor at the Institute for Interdisciplinary Information Sciences, Tsinghua
University, Beijing. She received her PhD degree in mathematics from MIT in 1973. She has taught at the
University of lllinois, Brown University and Stanford University. She joined the City University of Hong Kong
in 2008 and served as the head of the Department of Computer Science. Her research interests cover
various areas in theoretical computer science, specialising in computational geometry and combinatorial
algorithms. Her papers “Speed-up in Dynamic Programming” and “A Scheduling Model for Reduced CPU
Energy” ushered in an important new branch in the studies of algorithms.
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UM this year conferred honorary doctorates upon four distinguished individuals,
namely Prof. Arden Lee Bement, Jr., the Most Venerable Master Hsing Yun,
Dr. Ambrose So Shu Fai and Prof. Andrew Chi-Chih Yao, in recognition of their
outstanding contributions in research, culture and education. The conferment
ceremony was held on 16 November 2012. Dr. Chui Sai On, chief executive of
Macao SAR and chancellor of UM, presided over the ceremony.
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Prof. Arden Lee Bement, Jr., renowned materials scientist
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Prof. Arden Lee Bement, Jr., recipient of the Degree of Doctor of Science honoris causa, has made outstanding contributions in his many
important leadership roles in industry, academia, and government agencies. He was in charge of science and technology affairs at numerous
international organisations. He is currently a member of the United States National Academy of Engineering. Prof. Bement conducts materials
research in support of advanced engineering conversion technologies. He successively served as professor of nuclear materials at the
Massachusetts Institute of Technology (MIT), member of the US-USSR Bilateral Exchange Program in MHD, head of the MIT Fusion Technology
Program, deputy undersecretary of defense for research and engineering, and director of the National Institute of Standards and Technology.
He was the director of the US National Science Foundation (NSF). Under his directorship, NSF opened its office in Beijing, China, which played
an important role in enhancing Sino-US collaboration in science and technology.

HXILBEILRREZE KM
The Most Venerable Master Hsing Yun, founder of the Fo Guang Shan Buddhist Order
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The Most Venerable Master Hsing Yun, recipient of the Degree of Doctor of Humanities honoris causa, is the founder of the Fo Guang Shan
Buddhist Order. He has established himself as an influential world religious and philanthropic figure, with a large following worldwide. He has
built more than two hundred temples all over the world. He has dedicated his whole life to the study of the philosophy of religion. He is well-
read, a prolific author, and is committed to the advancement of philanthropic, educational and cultural causes. He has founded a large number
of educational institutions both at home and abroad, including nine art galleries, twenty-six libraries and publishers, twelve bookstores, over fifty
Chinese schools, and sixteen Tsung Lin Buddhist colleges. Master Hsing Yun has received numerous honours. In 1978, he became the first
Buddhist monk to receive an honorary doctorate from the Eastern University in the US. In 1992, he was elected honorary president of the World
Fellowship of Buddhists. In 1995, he received the Buddha Ratna Award from the All India Buddhist Conference.

ERER A HEEE L

Dr. Ambrose So Shu Fai, distinguished figure in the business world
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Dr. Ambrose So Shu Fai, recipient of the Degree of Doctor of Social Sciences honoris causa, has made significant contributions to the economic
and cultural exchange and collaboration between Macao, Hong Kong, China and Portugal, especially in fostering Macao’s role as a platform
between China and Portuguese-speaking countries. He is presently CEO of SUM Holdings Limited, Director of Sociedade de Jogos de Macau,
S.A., member of the National Committee of the Chinese People’s Political Consultative Conference, Honorary Consul of the Repubic of Portugal
in Hong Kong SAR, member of the Economic Development Council and of the Cultural Consultative Council of the Macao SAR government,
and President of the Board of Directors of the Macau Military Club. Dr. So has served in Macao’s gaming and tourism industry for more than
35 years, during which time he has made relentless efforts to the professionalism, regulation and diversification of the gaming industry. Dr.
So is a devoted calligrapher and has held numerous solo exhibitions. In 2009 he was awarded the Medal of Cultural Merit by the Macao SAR
government. |
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New Direction, New Start
Feature on Student Affairs at UM
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Many higher education institutions around the world have come to realize
that classroom education and education outside the classroom should
complement each other, that both professional expertise (hard skills) and
liberal arts general education (soft skills) are indispensable in nurturing
university students in this new era, and that a new mode of education

requires the perfect balance.
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That’s why renowned universities attach great importance to student affairs
via living and learning experiences. The educational function of student affairs
is continuously expanding as the University of Macau (UM) attaches great
importance to education outside the classroom. In 2008 after Prof. Wei Zhao
took office as the rector, UM launched a new “4-in-1” education model,
which aims to implement whole person education through the combination
of discipline-specific education, general education, research and internship
education, and community and peer education. Such an education model not
only strengthens students’ hard skills, but also helps students to develop —
through community and peer education anchored in a residential college (RC)
system — soft skills such as optimism, team spirit, effective communication,
sense of responsibility, empathy, ability to exercise sound moral judgment,
and lifelong learning, etc..
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The rapid development of UM is placing higher demands on student affairs
work. After the new campus on Hengqin Island is put into use, an RC system
will be fully implemented. This inevitably requires the training of a large number
of outstanding student affairs professionals. Therefore, UM recently created
two senior positions responsible for student affairs: Vice Rector for Student
Affairs, and Dean of Students. The former is held by Prof. Haydn Chen, who
has rich experience in higher education management, and the latter is held
by Dr. Peter Yu, who has over twenty years of experience in student affairs.
Additionally, in May 2012 UM established Asia’s first-ever Macau Student
Affairs Institute, and invited top-notch student affairs and education experts
from across the globe to provide an advanced training course. In this issue
of umagazine, we invited Prof. Haydn Chen and Dr. Peter Yu to discuss from
different perspectives how UM plans to help students acquire and improve
soft skills, as well as how UM will enhance student management. We also

15

interviewed some participants of the training course to learn what new
understanding of student affairs they have gained from the course.
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Haydn Chen: Character Is More Important

Conventional classroom education, which focuses on imparting specialty
knowledge, tends to be valued more readily, partly because knowledge is
quantifiable and is aimed at educating students in specific skills. Education
outside the classroom in the domain of general or whole person education,
however, is a totally different matter, in that it is open-ended, requires more
time and space, deals with a diverse range of issues, and has no fixed teaching
methods or textbooks. The lack of a textbook and examinations makes it
difficult to quantify and measure the outcome of this kind of education. But
the tricky thing is that skills which normally can only be acquired through such
education are greatly valued by society. For instance, many multinational
companies hiring interns look for communication skills, analytical and problem-
solving ability, interpersonal effectiveness, team spirit, a global mindset, self-
education and motivation, mood management, and leadership potential.

After the new campus is put into use next year, between eight and twelve
RCs will be established, forming the largest RC system in Asia. When that
happens, students will be able to enjoy a richer campus life. The RC system will
be a perfect complement to the faculty system. Each RC will be inhabited by
approximately five hundred people. Students of different majors, years of study
and ethnicity will live and learn together and from one another. Living and dining
together in the same RCs will give staff and students ample opportunities to
interact and make each RC into a multi-disciplinary learning community. What's
Prof. Haydn Chen’s opinion on soft skills acquisition and the RC system to be
implemented on the new UM campus in the near future? And what plans does
he have in these two areas?

C: Prof. Haydn Chen
J: Journalist

J: What kinds of people are most needed in the twenty-first century? How
can UM meet the needs of the developing society?

C: People most needed by the twenty-first century should possess the
following skills and traits: (1) excellent learning ability, (2) passion
for service, (3) a global mindset, (4) practical ability, (5) multifaceted
intelligence, (6) internalised liberal arts knowledge and caring about
humanity, and (7) a positive outlook on life. Nowadays we often hear
complaints about university students’ poor attitude as well as their lack
of passion, action, cooperativeness and stress-handling skills. These
actually have little to do with which major subject they chose to study
at college. These are personality traits, and the development of these
traits is exactly the purpose of liberal arts education. In the last century,
universities tended to focus on imparting professional expertise, with
greater emphasis on science subjects than on the humanities, with
priority on training specialists instead of generalists. But liberal arts
education aims to help every student become an independent agent of
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Prof. Chen encourages students to use time outside the classroom to develop various talents

FEREEEEE - SR EEEA free will rather than a slave to his knowledge, because a person full of
FEVERZD - BARHEITH [ UG —F2 knowledge in his head without independent analysis of the knowledge
HERX  REBEER4AKRA—EA is nothing more than a robot. Towards the end of the twentieth century,
ARIFGEOA - G178 - ARITFE universities came to realise that education should be learning-outcome-
EBABERARED  feEEEhEES based, and so they began to attach more importance to multi-disciplinary
B ERNARETERAEEEER education that stresses a balance between science subjects and the
FREIA o humanities. This is at the core of education in the twenty-first century. The
“4-in-1” education model implemented at UM aims, first and foremost, to
i RBASBEHEESELAVEHEMNE help students become people of action, people with good character traits
ZYER 7 and values and compassion, and people who can contribute to a team.
Only then can they truly make valuable contributions to society.
2: BRREHEBLRABRGABERLS
B BRTHEHE  BEERHEIE J: What role does student affairs work play in helping students develop
BENHE - MEEHE @ BAEFBHEEA soft skills?
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The modern view of higher education stresses integrated, multi-
disciplinary education, which includes liberal arts education (or soft skills
education) in addition to discipline-specific (hard skills) education. And
in this respect, the Student Affairs Office (SAO) can and should play an
important role. SAO should go beyond its service function and become
a teaching unit or even a platform for soft skills acquisition. All SAO
colleagues have a responsibility to educate students. We have set our
goals in terms of helping students develop soft skills, and with that goal
in mind, we will design some core capability indices. By way of various
courses and activities, UM will help students reach those core indices.

Why is character education important for students?

People with professional expertise but without good character can cause
great disasters to the world. For example, a lawyer who flouts laws, a
businessman with no moral scruples. Although expertise and character
are both very important, | think the latter is more important from the point
of view of bringing benefits to humankind. Character traits have to do
with internalised liberal arts knowledge and caring about humanity, and
this is beyond the realm of specialty knowledge acquisition. So how do
we cultivate these character traits? The answer is through education
that starts at an early age. A person who likes to explore and experiment
is bound to have a broader perspective. Therefore, it is very important
for universities to help students to develop initiative to learn, and equip
them with various soft skills. We need to help students develop various
skills and traits, including endurance, cooperation, observance of rules,
honesty, resilience against setbacks, a caring heart, communication
skills, good values, team spirit, and self-discipline. These soft skills — and
character education that is essential for developing these skills — are
almost impossible to obtain purely from classroom education. They
have to be slowly acquired from multi-disciplinary learning outside the
classroom.

What role does the RC system play in helping students internalise liberal
arts knowledge and foster caring about humanity?

Experience of Western universities, whether colleges at Oxford and
Cambridge or colleges of liberal arts education in the United States,
shows that learning through living is at the core of their education
philosophy. After the new campus is put into use, UM will fully
implement an RC system, which will embody the philosophy of liberal
arts education — respect for academic freedom and encouragement of
mutually beneficial teacher-student interaction through living together.
This kind of RC life is a vehicle for instilling in students the right set

of attitudes towards life and studies. It helps students to internalise
liberal arts knowledge and to foster a caring heart. It also teaches
students to use their initiative to learn, to solve problems proactively,
to communicate effectively, and to be kind to others. Only through
implementing RC-based learning through living and practice can we
truly realise the goal of whole person education.



R0 WAAT5p B B2 AR 7R 53 {50 R AR AN R AN 5R #X J: How does UM help students to make full use of their time outside the
g classroom to strengthen soft skills?

B: BREBE-EHLRAX  MEEHER- C:  Let’s say students attend classes five days a week, if we minus the
FRCEZ CHRMARRE SRERTH time they spend preparing for and attending classes, sleeping and
ABEECSENFHEEEBTHA - 2 eating, they’ve only got about sixty-eight hours left at their disposal.
AR e EIR MBI RELFER - Ik And students may not use these hours in a well-planned way; they
BT B ERARESEE R may spend it net-surfing, doing part-time jobs and sports, hanging out
AU —BIWHEESREHREES with friends, etc. The education philosophy of UM’s “4-in-1" education
75 &0 AN & B A B 4 & 48 10 /N5 2R E B model is to let SAO and each RC use these ten hours or so per week
BERHRAERE NS ERE - BB to organise well-designed courses, lectures and other activities to help
MIEE) o MM A I BET MM =0 students improve soft skills. The essence of liberal arts education is
HEHLRE  MEZEAEAZMA not the “chalk and talk” way of teaching, but rather lies in interaction.
58) o EfRERAME AFAINE - M RCs are a pioneering move for UM. We will create more opportunities
FREAFRET ZHKE - Rt E % for students and make them truly want to participate. Living in an RC is
28 - ERBRIR—BHOBESEE 2 different from living in a traditional dormitory. It’s a wonderful place to
RIFHEE T - HILTRIEE 2 A learn. It is also a good vehicle for implementing the “4-in-1” education
B OEERKNUA—E] HHERES - model and for advancing whole person education.

(The English is a translation of the interview conducted in Chinese)
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Prof. Haydn Chen is a world-renowned expert on
materials science. He received his PhD degree in Materials
Science and Engineering from Northwestern University. He
then taught in the Department of Materials Science and
Engineering at the University of lllinois at Urbana-Champaign
(UIUC) and became a tenured full professor there. He was
administrative fellow of the Office of the Vice President for
Academic Affairs at UIUC, and head of the Department

of Physics and Materials Science and chair professor of
materials science at the City University of Hong Kong. In
2004 he took office as president of Tunghai University,
Taiwan. During his tenure as the president of Tunghai
University, he actively promoted liberal arts education.

He founded a liberal arts college to implement character
education, which allowed Tunghai University to achieve
extraordinary results in various areas, including student
recruitment, teaching and research. In August 2012 he
assumed office as the first vice rector for student affairs at
Um.
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Peter Yu: Every moment is a teachable moment

In terms of division of work, classroom education is mainly the responsibility
of academic staff from various faculties, and education outside the classroom
is mainly led by student affairs colleagues. In the West, student affairs
professionals are referred to as “student affairs educators”, which Dr. Yu
thinks is very reasonable. He often says to his co-workers: “Every moment is
a teachable moment, that’s why we must turn every student activity and every
interaction with students into a chance for education. Our first job is to assist
teaching, and our second job is to carry out our own teaching outside the
classroom to help students develop extracurricular skills.”

Only three months into his new job at UM, Dr. Yu has already noticed many
good things about student affairs work at UM. “Many UM students have part-
time jobs. Different people have different opinions about that. But personally

| think it’s a good opportunity for students to learn more about society, to
increase work experience, and to realise their individual value,” comments

Dr. Yu. “SAO colleagues are young, energetic, down-to-earth and willing to work
hard. They have organised many great activities, such as the recent Tea with
Professors, which aimed to help bring teachers and students closer. The Peer
Support Programme is another successful example. It has been going on for
ten years now. This programme boosts students’ self-confidence, improves
their interpersonal skills, helps them to cultivate a positive attitude, teaches
them to support each other, and creates a caring atmosphere on campus.”

When asked what kind of role student affairs work should play in a university,
Dr. Yu pointed out that SAO is mainly responsible for handling three kinds

of relationships. The first is the relationship between the university and the
students, in which SAO helps to establish an interaction mechanism and

to create a concerted, harmonious campus culture. The second kind is the
relationship between students, in which SAO helps to promote mutual support
and trust. The third is establishing rules and regulations and handling individual
cases on behalf of the university — management of students, in other words.

Dr. Yu stresses that management of students should follow the principle

of “learning from past lessons to avoid future mistakes with the aim of
educating”. He cites a recent case of a student
who was considered a “troublemaker” and

who has had many unpleasant exchanges with
SAO colleagues. Dr. Yu sat the student down
for a long talk to understand the cause, and

he objectively walked the student through his
feelings. After the talk, the student realised the
excitable and impulsive side of his personality,
and sent a letter of apology to Dr. Yu. Dr. Yu
stresses that when handling student cases, one
should refrain from just handing a letter notifying
the student concerned of the disciplinary

HEEEEEAREEN BB EE [HEHIRFE ) BEERTERER T

Students speak with teachers face to face through “Tea with

HoE  TRMEEREKRE Professors”
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RYBE BN BEAEHK  HBELERHEE sanction, without any follow-up actions. “We should always bear in mind that
HEBEEMER  WHRESREEZERNHE a university is an educational institution, so we should talk to the student face
BE - AEMEEELELOROR  MBBEE to face and help him or her to understand the seriousness and consequences
HRERILERE o | RIETHEFAR TR - of the action,” says Dr. Yu. “We should also explain how the disciplinary
RIEEE AL EMEE T AL [+ &R sanction is really just a means of educating. Only then will the student be
EIE [BRMMBEMRAE - MRS - willing to accept the punishment, and only then will the purpose of educating
BRI EFT SRR A S 4 2 B[R AR be achieved.” Dr. Yu says he plans to propose adding “community service” as
% BERZMNEE 20 RAREERAE a form of disciplinary sanction. “Our purpose is to educate, not to punish,” he
RBNRFTEAEREE SR o says. SAO hopes to encourage UM students to participate more in community
service, because community service helps cultivate benevolence, and can
BN —MABREERBEEBE R —FIEE & also improve their leadership skills through event organisation.
MTREBNATMER - BEESEBEARATE
ANBKBAMEZEENFEIIAFMNR - RIEL Top universities overseas have long regarded student affairs as an area of
i - MAREAEZHEHH0ZMUFSE - AHE expertise, and have invested considerable energy and resources in this area.
EEBTEEBRRAE=F%  EH—RFAZ2MEL In comparison, UM is a late starter and still has room to improve in terms
BEZER - BREBIHEL  BERRAHEBE of staff experience and professional training. Dr. Yu says that the more than
BB NE - BRATEHR - B KTER thirty SAO colleagues have an average of three years of experience in student
B EHSEESNEAEHET TIEERD affairs, which is less than their counterparts at top universities overseas. But Dr.
TR [BEAFLETCERLEERR Yu also points out UM enjoys the advantage of top-down support for student
% TEREBMYRLE  BESHTIARIR affairs. “Many universities in the West began to slash funding, especially after
R o IRXNINDERB LR TG H] - ERR the U.S. entered an economic recession, and student affairs took a hard hit,”
ZGINK BT IMR KA TT | remarks Dr. Yu. “But UM is still very generous in funding, which should make
UM the envy of many overseas universities.”
SRATRE AT EKERE - REEKX @ &
&g - AIATEREA BN EREE O EHEE Given the increased size and facilities on the new campus, it’s foreseeable that
e At - RAREBEEEE B BEERR student affairs work will have greater room for development. Therefore, SAQ
NETIEABTFI - LEHTREAZEEE will carry out internal staff training to prepare for new challenges that may arise
FEIETRAFPREL o in the future.

RPNEFEER FGEIFA B B EBAFRE - A
BRI P R A BE S EBIR LB  EE#E
JESE K BERREI L BB T EBIG B 7 - BXELEML
FTEEMEETABELBFGFEFTR © Bt - R1E
THEEBEWET +2FHBLEBFEE  HERSEH
BHREURBLEEREEBHFTEEMES A
B 10 FH B8 - LR E] X ZE B St (T 55 25 -
20124F 7 AR FBEX 5 HFELEFHZR °

Dr. Peter Yu completed his undergraduate studies in
English Literature at Shanghai Normal University. He
received his master’s degree in linguistics from the
University of Exeter, United Kingdom, and his PhD degree in
International and Comparative Education from the University
of Virginia, United States. After graduation he successively
served as assistant dean of students and associate dean

of students at the University of Virginia. Dr. Yu has worked
in student affairs management positions for more than ten
years in the United States. He also has rich experience in
international higher education development and student
affairs. He has ten years of teaching experience in both China
and the U.S. In July 2012 he assumed office as the first dean
of students at UM.
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Participants: Student affairs work should help
students achieve well-rounded development

It won’t be long before UM moves to the new campus and fully implements the
RC system. It is foreseeable that a large number of outstanding student affairs
professionals will be needed. So how should UM get ready for that? This May
UM established the Macau Student Affairs Institute to offer an advanced course
in student affairs, carefully designed by Prof. Susan Komives at the University
of Maryland. The course was Asia’s most comprehensive and systematic
course in student affairs in recent years. It consisted of five parts, covering all
key aspects of student affairs. It was taught by seven experts and scholars
invited from the U.S.. They were Dr. Gregory S. Blimling, vice president for
student affairs at Rutgers, The State University of New Jersey; Dr. Gwendolyn
Dungy, executive director of NASPA — Student Affairs Administrators in

Higher Education; Prof. Robert Reason from lowa State University; Dr. Larry
Roper, vice provost for student affairs at Oregon State University; Prof. Karen
Inkelas from the University of Virginia; Dr. John Schuh, distinguished professor
of educational leadership and policy studies at lowa State University; and

Prof. Marilee Bresciani from San Diego State University. Prof. Haydn Chen,
who was then president of Tunghai University, Taiwan; Dr. Zhang Yan, vice
president of Peking University; Dr. Jonathan Holloway, professor of history and
master of Calhoun College at Yale University; and Dr. Qi Xiaoping, head of the
student affairs office at Sun Yat-sen University were also invited to share their
experience in student affairs and residential colleges with participants.

The fifty-nine participants of the training course came from higher education
institutions from Macao, Hong Kong, Taiwan and mainland China. Most of
them are currently working in student-affairs-related positions. Elvo Sou, head
of the Student Counselling and Development Section at UM, was one of the
participants. He thinks the ten-day course has helped him lay a solid theoretical
and practical foundation. Elvo especially identifies with the concept of “Positive
Restlessness” learned from the course. “We face many challenges in organising
student activities,” says Elvo. “And if we don’t have ‘Positive Restlessness’, it
would be very difficult to meet the needs of the students and the developing
university. Not only does ‘Positive Restlessness’ apply to our work at Student
Affairs, it also applies to our students. We expect them to learn and develop,
especially in terms of soft skills such as team spirit and caring about humanity.
We tell them our expectations and provide the necessary support to make their
learning and development possible. Student Affairs has become a very strategic
avenue to cultivate students’ whole person development.”

Another participant, Claire Ouyang, is a PhD candidate of the Faculty of
Education. She says that the course has helped her to further integrate theories
of student development as well as to better understand the role of student
affairs in higher education institutions, and more importantly, it has reinforced
her determination to pursue a career related to student development after
graduation. “In order to help students to establish themselves in society, it's
important for student affairs professionals to help them know more about
themselves and achieve well-rounded development. In this process, teachers
and student affairs staff should both play a role,” says Ouyang.
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Kevin (right) discusses questions with an instructor

of the advanced course in student affairs

Kevin, a resident fellow at UM’s East Asia College, also participated. He says
what left the deepest impression on him was the concept introduced by one
course instructor that all student affairs staff, including administrative staff, are
educators. “This concept is very encouraging,” says Kevin. “It changes the way
many UM colleagues perceive their jobs and helps them realise that working in
student affairs is actually very meaningful.” Kevin says that every UM colleague
has the chance to deal with students, regardless of their positions, and one
simply can’t predict how today’s interaction is going to affect the students in the
future. “You never know. Your one encounter with the student could have the
biggest impact on him or her twenty or thirty years after graduation, and that’s
what UM hopes could happen with the RC system.” says Kevin.

Today’s world is fast-changing and complicated. Long gone are the days when
people could rely on the education they received in the classroom to sustain
and nourish them for the rest of their lives. University education has ceased

to simply fulfill the function of vocational education or skills training, and it is
becoming increasingly common for university graduates to work in professions
not related to their major area of study. In addition to imparting knowledge,
both in and outside the students’ chosen fields of study, and teaching them

to discover and create knowledge, modern higher education also attaches
great importance to helping students cultivate a full range of qualities, such as
initiative to pursue lifelong learning, willingness to explore and innovate, a noble
character, and passion for life. This is also the most important core value of
modern higher education.

With UM soon to move to a new campus that is twenty times larger than

the current one, we find ourselves at a new beginning. We believe that the
better facilities on the new campus and the advanced systems and education
philosophy will accelerate the implementation of the “4-in-1” education model,
which will in turn help the students to cultivate soft and hard skills. The RCs,

in particular, will play a tremendous role in helping students to cultivate good
character, personality and team spirit. The new mode of teaching and students
management will certainly spur other higher education institutions in Macao and
the neighboring regions to contemplate on their own development. |
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“Maths Is My Way of Looking At the World”

Interview with Professor Qian Tao
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Text by Joe Tang
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Prof. Qian Tao Graduated from Peking
University, has worked at the Institute of
Systems Science, Chinese Academy of
Sciences; Macquarie University, Flinders
University and the University of New
England, Australia. Currently he works in
the Department of Mathematics, Faculty of

Science and Technology, University of Macau.

He has been involved in the organisation of
numerous international conferences, and has
published over 130 conference proceedings,
papers, books and book chapters.
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Portrait images by Jack Ho
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At the first Macao Science and Technology Awards
Ceremony held on 19 October 2012, the University of
Macau (UM) won nine prizes across three categories
as well as the Postgraduate Science and Technology
Research and Development Awards by nineteen
postgraduate students, eclipsing all other higher education
institutions in Macao. Prof. Qian Tao’s project, Time-
Frequency Analysis of Transient Signals and Algorithm:
Harmonic and Clifford Analysis of Signals, won the sole first
prize in the Natural Science Award category, representing
yet another recognition of his impressive academic
achievements. Even more impressive is Prof. Qian Tao’s life
story, which he will share with us in this article.
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Stay Hungry, Stay Passionate

Born into a well-educated family, Qian Tao has been fascinated with maths
ever since he was a child. His gift for maths became more apparent after

he began secondary school. He was recommended for direct admission

to the famous Beijing No. 4 Middle School after winning the first prize at a
major maths competition. Even in the more-than-a-century-old school with
the best students from Beijing, Qian Tao quickly stood out from the rest.

In the first year he was appointed assistant to the geometry teacher, and

in the second year he was elected assistant to the homeroom teacher in
study-related matters. Towards the end of his second year at Beijing No. 4
Middle School, the poalitical climate in China changed abruptly — the dark
cloud of the Cultural Revolution spread over the whole country, and Qian
Tao was soon classified into the group in need of “re-education” due to his
family background. With the “Down to the Countryside” movement sweeping
across the country in 1968, Qian Tao was sent to a village in Shanxi province,
where he spent nine difficult years.

Being banished to the remote countryside didn’t diminish Qian Tao’s

passion for maths one bit. Not only did he continue to teach himself, he also
co-founded, on 20 July 1969, a modern secondary school maths study
group with four other like-minded young men. This group deliberately kept

a low profile during those turbulent years and remained obscure to aimost
everyone except a handful of senior mathematicians in Beijing, who gave the
group the nickname “The Quintet”. After a story about their experiences was
published in 2001, The Quintet quickly became the object of extensive media
coverage both at home and abroad.
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Group photo of members of The Quintet: QianTao (front left), Zhang Baohuan (front right), (back
row, from left) Cheng Hansheng, Cheng Hansheng, Wang Ming and Wang Shilin with their teacher
Han Nianguo (front middle) in Beijjing.
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Qian Tao became the talk of the town when he was
exceptionally accepted by Peking University as a
postgraduate student
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Manuscripts of maths books that accompanied Qian Tao
while he was in the countryside doing farm work during the
Cultural Revolution

Members of The Quintet were scattered far and wide and mostly kept in
touch through correspondence. Occasionally when they returned to Beijing
they would consult with their teacher Han Nianguo, a mathematician, about
maths problems, but most of the time they learned on their own. For a long
time, after finishing each day’s work, Qian Tao followed his daily routine of
studying maths deep into the night by a dim oil lamp, and each morning

his nose would be black from the oil. He still remembers how he worked
through the Boris Paviovich Demidovich Exercise Book of Mathematical
Analysis Problems, one problem at a time. “That exercise book was from
the Soviet Union, and it contained over 4,500 problems, which were very
difficult,” recalls Qian Tao. “Each morning before | left for farm work | would
copy ten problems onto a piece of paper, and then | would try to figure out
how to solve them while working, and | would write down my solutions after
| returned home.” Bit by bit, he taught himself the fundamentals of university-
level maths, and also learned English. “During the first month, | studied the
English textbook for form-1 students, one lesson a day,” says Qian Tao. “|
tried to memorise the new words and pronunciations. In the second month,
| picked a maths book written in English that | wanted to read, and | started
from the introduction, one sentence at a time, until | understood the words
and grammar. In the third month, | was already reading the whole book.”

During the nine years in the countryside, Qian Tao tilled the land, grew
vegetables, tended sheep, and even worked as a barefoot doctor and a
worker of a drilling crew, but he never stopped learning maths. In the late
1970s, the first streaks of light broke across the dark political landscape

of China. In August 1977, the reinstated Deng Xiaoping mentioned in

an important speech the government’s plan to “resume national college
entrance examination”. The news shone a welcome ray of hope into nearly
a decade of suffering endured by The Quintet. Their teacher Han Nianguo
encouraged them to apply directly for postgraduate studies. He told them,
“The resumption of the college entrance exam and postgraduate admission
is exactly for people like you.” In December of the same year, the five were



THE - MHIHZE2EMH - 282 58T all accepted to universities. Less than six months into his new life at Shanxi
FEMTZERDED | (RN 8EG - KRR University, Qian Tao dropped a bomb by expressing to his department
flrZsRE  BERIXEZHER - ADSEHHER his intention to apply to be a master’s student at Peking University. The
MF 2 ERTAIREN - R TBINEFH T ERZ management of Shanxi University thought this young man was too conceited
T - TRAECHHE - RN EAZEE—TER — how could a secondary school graduate, who had stayed in the
Yo HHEBBACHEE T - IEERT countryside for nearly ten years, even begin to entertain the idea of skipping
BERF AR AR NESRE - | undergraduate studies and going straight to the most prestigious university
for postgraduate studies? Finally, Shanxi University grudgingly arranged
EALLKRE  BEFTERHEREREM an extremely strict qualification test in two subjects, English and Advanced
T EWEZ TN - 1984 F BEIL RS Algebra, invigilated by two teachers. To everyone’s amazement, Qian Tao
Bt EHRRE - BRRER— RIS LB effortlessly scored 98 points on a 100-point scale, and he was the talk of the
FERR ALY 9 BB R AR BRI - town when he became the first person from Shanxi province to be accepted
(HBEHYEPETBELEMMF L mEEE by the Department of Mathematics at Peking University as a postgraduate
JEEI R B2 AP 5 - BEfRE A BRI K4t student.
BIE2 AT ER o RIR - BEHENHERSIR
B NER AT S BT - 1986 4F - SR BT AR “You Must Have Vision and Think For
HREABLTRIITE - HURNEITIEREET Yourself”
HER A FE + W 1992 FF B P ST L% B R 2T
o 20004F - SBMARK - BEZHZM Looking back, Qian Tao says those difficult years in the countryside have
RIE - had a profound impact on him. “Of course entering Peking University was
significant, but those years were just as significant in terms of forcing me to
|' i\j- _=§'= ‘E}A’ g& %3._ E/\J A 5& Eﬁ = exercise my will and helping me to develop the habit of self-education, which
ﬂﬁl ﬁﬁ?ﬁ%%ﬁ%ﬂ_ Elg o J continued to serve me well in my later studies and work,” explains Qian Tao.
“I'will never stop and think that I've already arrived, and | always stay hungry
[TRIMAZTHANTRtBETRA © LLaAER for knowledge, and passionate about new stuff, and this is because of my
BRFGENS - I TEE AP ERBEERK experiences in those years.”
—HEH ERAMEHAEZLY BEE
R MEHAZEGY  HEEEEBHAR Being persistent is much easier said than done, especially in that turbulent
#HooeEtAREEEN - | ERERFR - & period. How did Qian Tao manage to find the courage and motivation to
ARREEHE - FMEEAMNTF - MmEFHK keep going and never give up when the future seemed completely dark?
— [LbnE - fRBE PR - BRIRED “My source of motivation was really just my independent thinking about
BhARMG—FER  ARRTEEERE  HE the future trends of society,” remarks Qian Tao. “l used to read works by

great philosophers like Hegel, Russell and Kant, and | just felt it the Cultural
Revolution wasn’t right. They told me that maths, or knowledge as a whole,
was not necessary? That was against the laws governing the development of
society! | mean, how can you imagine a country developing technology and
industry without its people possessing foundational knowledge? That’s just
impossible! | don’t blindly believe what I'm told. You must have vision. You
must look at the world with your own eyes, and think for yourself. And that’s
why | never gave up studying even in those years.”

At Peking University, Qian Tao studied under the renowned mathematician
Cheng Minde, specialising in harmonic analysis in Euclidean spaces. By the
time he received his PhD degree from Peking University in 1984, he had
already achieved some impressive results together with his teachers

Cheng Minde and Deng Donggao. His nine papers were published in top
academic journals in China including Science China and Acta Mathematica

S F — IR Y B R E R FIS30F AL P T

ShEE - R e T BB S B Sinica. He was among the first recipients of the National Science Progress

Back to Chijiazhuang, Shanxi province, with friends after 30 Award. Later he went to work at the Institute of Systems Science, Chinese
ears. This is where Qian Tao spent a decade during the ) ) . .

}éultural Revolution. P 9 Academy of Sciences. It didn’t take long before his outstanding research

caught the attention of academic institutes overseas. In 1986, he was
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With Prof. Alan Mcintosh, a great teacher and a mentor in Qian Tao’s professional and
personal life.
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appointed postdoctoral research fellow by the Australian Academy of
Science and went to Australia to carry out research on pure maths. He began
teaching at the University of New England in 1992. In 2000 he joined UM,
continuing with his teaching and research.

“For a Maths Lover, the World Is
Mathematical”

“Different people look at the world differently,” observes Qian Tao. “For
example, Mozart could compose a piece of music after a walk in the

garden, because to him the world was musical. A painter sees a pictorial
world. Likewise, for a lover of maths, the world is mathematical.” Qian Tao
sees maths everywhere, and he didn’t miss a beat when asked to give an
example. “Let’s say you need to go through immigration clearance, and you
need to decide which queue to join, then you should pay attention not just to
the length of the queue, but also the speed, as well as whether the officer is a
male or female, because female officers tend to be faster,” explains Qian Tao.
“This actually has something to do with derivative and difference.”

When Qian Tao joined UM in 2000, there was no PhD graduate from the
Department of Mathematics. Around 2001 and 2002, Qian Tao had his first
PhD student at UM, Kou Kit lan, who was also the first doctor of maths

to graduate from UM. Qian Tao has a unique philosophy about educating
student. “I don’t require my students to write many papers,” he says. “|
encourage them to be creative, to do something original. Of course they

can start by picking up the crumbs left behind by masters, and there is a
good chance that doing so could lead them to academic recognition or even
published works, but eventually it’s creativity that really matters.”
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Qian Tao encourages his students to have interests and pursue their goals

Qian Tao believes that despite its small size, Macao is on a par with mainland
China in terms of education quality, and perhaps it is even blessed with a
unique advantage mainland China doesn’t have. “Macao is located between
mainland China and the West, and the academic atmosphere of UM is quite
good, with many international exchange opportunities,” comments Qian Tao.
“Students who have finished their studies here would find it easier to pursue
further education abroad.” In 1986 Qian Tao began to actively participate

in international academic exchange activities. He has been to a dozen or

so countries where he conducted research and published a large number

of academic papers in collaboration with mathematicians from around the
world. He has been invited to speak at numerous important international
conferences. He credits his being able to constantly break new ground in

his academic research to the help and guidance of his teachers, including
Prof. Cheng Minde from Peking University, a former member of the Chinese
Academy of Sciences, and Prof. Alan MclIntosh from Australia, fellow of the
Australian Academy of Science. “It’s important for students to have good
teachers or mentors to guide them, until they are academically mature
enough to produce their own fruits.”

In recent years, UM has launched a series of reform measures, with the goal
of becoming a world-class with regional characteristics and equal emphasis
on teaching and research, a university that produces outstanding graduates
through an international-standard mode of operation, excellent teaching and
innovative research. As one of the foundational subjects, maths naturally
has been identified as a key object of reform. “Since he took office as the
rector, Prof. Wei Zhao has spared no effort to develop our department,”
remarks Qian Tao. “He broke through the misconception that Macao doesn’t
need an undergraduate programme in maths, and supported the launch of
an undergraduate programme in maths. Also we
search internationally for outstanding professors
through a very strict selection process. Usually

we would select only a few out of several hundred
applicants. So | sincerely believe UM’s faculty will
become stronger and stronger.”

With four master’s students, six PhD students

and three postdoctoral students to supervise, two
courses to teach, and probably two more new
students to take under his wing next year, Qian Tao
expects the coming days to be even busier. But he
knows he will enjoy every minute. “Young people
must have interests and direction, and once they
decide what they want to do with their life, they
should go for it and not give up easily. As teachers,
we should encourage our students to pursue their
goals,” says Qian Tao.
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Qian Tao’s research has enormous potential for
extensive applications in maths, engineering and
other areas.
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Qian Tao receives the sole first prize in the Natural Science Award category at the
first Macao Science and Technology Awards Ceremony

SBABBIOEE (BB
SFARIAR R B AR

FELZEEZBNEEERRERARARE
H HAGHER] MEAEE - MILAR
FENEMEER -HAEFRFEHE  Ewif
REUSHEER - SWEBEKX - BE - 518
IR RN ERE ?

[EERNRARAGENS
ERER R

[ERAENDETE  BEABA D A=EX
I oM B ] - RIERBEZBRD
TR BER LR MiE 0 eE — 8 RE - K
BOERS T —EHER I —EE - Mz
PR BRI — (B A PR BB — LR EE A
AIAZEER RBURRE - it 2 — BBy
fi# o TER L3 (F5E) AE(EHR -

B MR EEEDITIRHIE LR E
[HPISmrIEmg - $E REEMHET —
o BEHEEERREE—HERE T8
BASRMNE  RAE-ERR - mEfAIER
IR - BIRIREREORAR - BRI E R -
MR EREENN - AEREBEEDRRGEE
BBED 2T - s e —EEE - ®A
IAREDNSBRREEMN Y - E28E
BE R TT E - B EIRB LR R - ]
MRS - BEIEFRROIERER - IR
2. TRESEEHAGEZEAER  LEM
BREAMARNET - EHELRES TR
RIS ENERENETARE -

30 umagazine | issue 07

Prof. Qian Tao’s Prize-winning Project,
“Time-Frequency Analysis of Transient
Signals and Algorithm: Harmonic and Clifford
Analysis of Signals”

The Assessment Committee rated Prof. Qian Tao’s project as having the
significance of “new discoveries”. Five well-known experts unanimously
considered it to be exceedingly outstanding, with marked progress and
impressive achievements in theoretical research. What is this research about?

Expressing Complex Things in Simple Ways

“According to the oldest classification method, maths can be roughly divided
into three areas — analysis, algebra and geometry, and my research belongs
to the first category,” explains Qian Tao. “It's actually a further development
on calculus. What a function does in layman’s terms, is to change figure A
into figure B, and the core problem is how to express a complex function in
some simple, more workable ways, which is in effect a process of conversion
or division. And my research has to do with this.”

In his research, Prof. Qian challenged the classic Fourier theory. “We took his
interpretation, scope and expression one step further,” explains Prof. Qian.
“The classic Fourier theory is like a one-sized school uniform for students of
different heights and sizes. Ours is more like a tailor-made suit. We tried to
express complex things in simple ways, so we could achieve approximately
the same effect faster. For example, if | need to transmit a signal, and if |
could use fewer parameters to express a complex function, that would mean
less time in transmitting.” It is not hard to imagine the enormous potential of
this research in terms of practical applications in maths, engineering, data
and signal analysis and processing technology, especially given the rapid
advancement of digital technologies.
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No Finish Line in Scholarly Pursuit

Prof. Qian discloses that his next focus will be on the application of Adaptive
Fourier Decomposition in maths and engineering technology, and in the
meantime will continue with his research in a more in-depth manner. For him,
there is apparently no finish line in scholarly pursuit.

In his speech at the first Macao Science and Technology Awards Ceremony
on behalf of all the other prize recipients, Qian Tao thanked the
Assessment Committee for its recognition of the invention, and thanked
UM'’s Research Committee, especially UM Rector Prof. Wei Zhao and
Vice Rector Prof. Rui Martins, for their great support. He regrets that due to
time limitations, he was not able to include in his speech the names of the
following people to whom he also owes a debt of gratitude. They are

Li Luoging, Chen Qiuhui, Li Hong, Xu Yuesheng, Zhang Haizhang, Wang Rui,
Yan Dunyan, Yan Lixin, Li Dengfeng, Zhang Liming, Tan Lihui, Wang Yanbo,
Dang Pei, Mi Wen, Li Shuang, Ho lo Tang, Leong lan Tak, Kou Kit lan,

Li Zhixiong, Mai Weixiong, Michael Steesin, Elias Wegert, and Wolfgang
Sproessig.

Macao is a small city with big potential. Some members on the Assessment
Committee commented that among the four territories of Macao, Hong
Kong, Taiwan and mainland China, Macao has made visible progress in
science and technology development. Lau Si lo, secretary for transport and
public works of Macao SAR, also stressed at the award ceremony that the
SAR government will increase resources in scientific research and science
popularisation in order to provide a bigger stage for scientists and engineers
to demonstrate their talent. There is every reason to believe that with the
support of the SAR government and the dedication of outstanding scientists
like Prof. Qian Tao, Macao’s science, technology and education will have a
bright future. |

In 2011 the Macao SAR government promulgated the “Regulations of Science
and Technology Awards” which states the launch of Science and Technology
Awards, Postgraduate Science and Technology Research and Development
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Awards, and Special Rewards. The Science and Technology Awards are

divided into three categories: Natural Science Award, Technological Invention
Award and Science Technology Progress Award. The purpose is to reward
individuals and organizations who make significant contributions to science and
technology in Macao, thereby motivating local scientists to be dedicated and
creative in order to accelerate the development of science and technology in
Macao.
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Fulfilling Social Responsibility
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As the largest comprehensive public university in Macao, the University of
Macau (UM) is duty bound to fulfill its social responsibility to contribute to the
development of Macao, in addition to producing outstanding graduates.

BRIZMNE HhteERE Further the Development of Society

—HUK BRAENDEMBEFEMNE = All along, UM has actively provided academic and technological support to
Be & RPN AR « A MR DA R R E K government departments, public organisations, and private associations,
HIREEE - BBRZHUEE  RERT R hoping to serve the local community with its expertise. Prof. Tam Kam Weng
TR NEENMBIRSALE - BB ABHE from UM’s Faculty of Science and Technology (FST) was commissioned
B IREEHIRIA R - FRAIMERMIEME by the Bureau of Telecommunications Regulation of Macao SAR earlier
BRETE  ASRER G ATRE Eﬂ to investigate CTM’s major mobile and internet service failure. “Given the
(CTM) BREEHAME - [ERNER -8 E widespread effect of the incident, the bureau requested us to investigate and
AR BEHIZET - BERE Zﬁii)%éaf write an analysis report,” recalls Prof. Tam. “In addition to field inspection, we
BANBEKERBRASWIESTHRE - FAEN also held several meetings with CTM personnel. The process was not easy,
ARZIRISERI - TFECTMEIT T ZRE but | was gratified that my expertise was recognised and | had the chance
A | BEHEERR H%éiﬂfi?% 1a to do something for the community.” Prof. Tam says that many research
EREEFNEEMZ IR ge Rt e projects conducted by the laboratory seek to answer the needs of the local
—57 - BABRERMREL ° J $EJ: i EoC community. He cites the examples of the Radio Frequency Identification

Bt BRHAXEERENTNORHAIER - Bg technology (RFID), whose innovative applications have led to improved public
FHERFALBEPAH MEITRAT - 0 FIA facilities and service, such as automated management of the library, intelligent
AR 5T 9B B BT (RFID) © RFID 7838 PI 4L B postal service, etc., as well as the Wireless UV Sensor, which is still in the R&D
MEIFTERA - RIEESEEBLERME L stage and which is mainly for fire prevention for world heritage sites in Macao.
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3B;
AR (87 A RPTE A EFE fie ) Many research projects conducted by the Wireless Communication Laboratory seek to
Prof. Tam’s (first from right) team was commissioned to answer the needs of the local community

investigate CTM'’s mobile and internet service failure (Photo
courtesy of the Bureau of Telecommunications Regulation of
Macao)
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Centre for Engineering Research and Testing staff are testing a structure (Photo courtesy of
the Centre for Engineering Research and Testing of UM)

Lo - ER IR AEDREGEEELTEERE Another example that shows UM'’s active participation in social affairs and
NEBEZEMBRNEFTEBL 2 EMHF - public recognition of its expertise is the earlier Sin Fong Garden incident arising
ZIHEEABNEFIERE  RAREZRE T 2T from the building’s damaged main support column. After the incident, UM’s
R AR - AR ER T AR RIRR Centre for Engineering Research and Testing (CERT) was commissioned by
TRENEMZF  FAEEERZEANTE the government to monitor the structure of the building, with technical support
BIEAFREEREAFER - NI ZIEEGN of FST. In order to understand the behaviour of the structural members of
ERRFINE M « IS RRERES - BT the building and to provide updated monitoring data to the Macao SAR
FRERIF INE BB FETT REME - IR EDRIE government, CERT and FST reinforced the damaged column and installed
BT BT FUEREXE - BItAI R - R several instruments on the temporary facilities and the adjacent columns

A MBI IERE MBS A B KR ZRE through a real-time monitoring system.

BEEHBFEBBMNE - P SFHREBERSL

FERFLE o

....

— el

o o < P ‘

SRR TR E B BEN S (EH R PT2%ZF RN (B A BRI H )

UM hopes to promote philanthropy in Macao through academic collaboration with Tung Sin Tong (Photo courtesy of the
Centre of Macau Studies of UM)
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UM wins more awards than any other higher education institutions in Macao at the first Macao Science and Technology Awards Ceremony
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Earlier this year UM and the Macau Tung Sin Tong Charitable Society (Tung
Sin Tong) co-organised a seminar in celebration of the 120th anniversary

of Tung Sin Tong, representing a successful attempt on the part of UM to
promote philanthropy in Macao and China through academic collaboration. A
local charity founded in 1892, Tung Sin Tong is dedicated to serving the local
community through various charitable deeds, including raising money for the
poor, providing free medical consultation, medicines, nursery and emergency
rescue services to the needy, etc. In co-organising the seminar, UM invited
experts from Macao, Portugal, Guangzhou and Hong Kong to carry out in-
depth discussions on a range of issues and to systematically record and
evaluate the development of Tung Sin Tong.

Advance Science and Technology

At the first Macao Science and Technology Awards Ceremony held earlier
this year, UM won nine prizes across three categories of the Science and
Technology Awards, as well as nineteen prizes in the Postgraduate Science
and Technology Research and Development Award category, eclipsing all the
other higher education institutions in Macao. In the Natural Science Award
category, Prof. Qian Tao’s project, “Time-Frequency Analysis of Transient
Signals and Algorithm: Harmonic and Clifford Analysis of Signals”, won the
sole first prize. The project, “Association Study of Pharmacology and Quality
in Chinese Medicine”, by Wang Yitao, Lee Ming-Yuen, Chen Xiuping,

Chen Meiwan and Lu Jinjian, won a second prize. The project, “Investigation
and Innovation in the General Purpose Computation based on GPU (GPGPU)”,
by Wu Enhua, Wu Wen, Zhu Jian and Xu Tianchen, won a third prize.

In the Technological Invention Award category, Rui Martins, U Seng Pan,
Mak Pui In and Sin Sai Weng won a second prize for their project, “Analog
and Mixed-Signal Interfaces for a Ubiquitous Electronic World”. The project,
“Three-Dimensional Pulse Width Modulation Techniques and Its Applications
in Three-Phase Four-Wire Active Filters”, by Wong Man Chung, Dai Ningyi
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and Lok lo Keong, and the project, “Wireless UV Flame Detectors for Fire-
safety Applications”, by Tam Kam Weng, Sou lam Keong and Ho Sut Kam,
each received a third prize. In the Science and Technology Progress Award
category, the project, “Technologies and Applications of Portuguese-Chinese
Machine Translation System”, by Wong Fai, Dong Mingchui, Tang Chi Wai and
Francisco de Oliveira, received a second prize. The project, “The Analysis of
Stability Problem and Loop Flow Problem in Macau Electric Network and Its
Implementation”, by Wong Chi Kong, Lou Chin Wang, Lam Sio Cheong,
Dong Mingchui and Han Yingduo, and the project, “Establish Macau

e-Gov Portal and Data Safety, Prompt, Coincidence & Integrity Protection
Technology & Implementation in e-Government”, by Wong Chan Tang,

Dong Mingchui, Lin Dong, Leong Pok Man and Tou Chi Pio, each received a
third prize.

At the award ceremony, Prof. Qian Tao, recipient of the sole first prize in the
Natural Science Award category, gave a speech on behalf of all the other prize
recipients. He said: “On the road to success, we derive our confidence from
our faith in—and our vision for— scientific research, but at the same time, we
also need society’s support and recognition, because scientific invention is
about creating something from scratch. Now we are motivated not only by our
faith but also by society’s recognition, which translates into greater motivation
to spur us to scale new heights and to carry out new, meaningful research
projects.” He added: “In recent years, higher education in Macao is developing
very quickly. With the SAR government’s great support for scientific research,
| believe it won’t be long before we witness the emergence of more fruits in
science and technology.” Prof. Qian’s words echo UM’s determination to tie
its pursuit of academic excellence with the development of the community. In
the future, the university will step up its efforts in education and research, in
order to contribute to science and technology advancements in Macao.
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Share Facilities for Closer Ties with
Community

In addition to producing outstanding graduates, UM also plays an active part
in advancing the development of the Macao society. Construction of the new
campus will be complete soon. According to the tentative plan, some staff
will move to the new campus first around next April to carry out cleaning,
quality inspection, testing, furnishing, equipment installation, etc. If everything
goes smoothly, the new campus should be put into full operation around
next autumn. After that, UM will launch a series of new measures to serve
Macao residents; one measure will be establishing a continuing education
centre on the current campus to provide a diverse range of programmes for
adults. Rector Wei Zhao indicated that the new campus will be equipped with
a complete set of advanced facilities, with possible addition of a faculty of
arts, faculty of creative design and faculty of health sciences in the future. He
also disclosed that after relocating to the new campus, UM plans to launch
practical master’s programmes in a variety of fields, such as law, education
and management, which will mainly target working people, in order to improve
Macao residents’ quality and competitiveness and to meet the Macao
society’s demand for a high-calibre workforce.

In response to public concerns that the rising cost of the new campus may
lead to higher tuition fees, Rector Wei Zhao said earlier that even if UM adjusts
tuition fees, the increase will not exceed the rate of inflation. He promised
that the university will provide all necessary assistance to make sure not a
single admitted student will have to give up his or her place at UM due to
financial reasons. UM has repeatedly stressed that after moving to the new
campus it will continue to fulfill its social responsibility by expanding its scope
of community service. Concrete measures will include opening a diverse
range of programmes tailor-made for local working people, sharing advanced
biochemical and medical equipment with other sister educational institutions
and hospitals in Macao, and opening campus facilities such as the library,
the cultural centre, and sports venues to the public to the extent that staff
and students’ work and study are not affected—all for the purpose of sharing
resources and enhancing the university’s ties with the community.

An intrinsic function of education is to help students achieve well-rounded
development so that they can better meet the demands of society and play
a leadership role in the progress of society and humanity. Therefore, while
pursuing academic excellence, UM actively fulfills its social responsibility,
and works hard towards the goal of becoming a world-class university with
regional characteristics through a multifaceted “4-in-1” education model that

consists of discipline-specific education, general education, research and
internship education, and community and peer education. ||
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A regular computer mounted with a camera can realise eye tracking
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Stephen Hawking, the renowned British physicist and cosmologist, couldn’t
move or speak because of motor neuron disease, but with the help of an
infrared sensor that detects his facial movements, he has given many mind-
blowing lectures to the general public. As Hawking’s ability to control his
facial movements continues to decline, scientists are investigating more
motion-sensing technologies, including eye tracking technology. While eye
tracking devices can help those with disabilities to interact and communicate
with the world, the high price keeps the technology out of reach of ordinary
people. “How to use this technology to benefit more people in need?” was
the question that motivated Lei | Kei (Wendy) and Wong Wong (Jacky), two
graduates of the Department of Computer and Information Science, Faculty of
Science and Technology (FST), University of Macau (UM), to spend two years
developing INTERACT, a low-cost, easy-to-use eye tracking system.

Enormous Potential of INTERACT

What sets /INTERACT apart from traditional eye tracking devices, which are
usually expensive and bulky, is that it’s ready for use after being installed

in a computer or mobile phone mounted with a conventional digital video
camera. Wendy explains that by analysing and displaying eye movement

in the form of gaze plots and heat maps, the system enables the user to
control the mouse or keyboard with his or her eyes, thus communicating
with the world and performing various activities like sending email, surfing the
Internet, processing files and playing computer games.
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While INTERACT has enormous potential in terms of applications in
business, engineering and military realms, Dr. Wong Fai and Dr. Chao Sam,
supervisors of Wendy and Jacky, say the system still has room for technical
improvement. “For example, if the user’s eyes move too fast, the system
might not be able to keep up. To increase tracking speed, you need to use
the least number of algorithms, but to improve precision, you need to give
the system more parameters. So we hope to achieve an optimum balance
between speed and precision and develop a more flexible system, so it can
become popularised and better the lives of more people,” says Dr. Wong.

The Early Bird Catches the Worm

UM encourages undergraduate students to carry out advanced research and
provides generous support in this area. The idea of INTERACT was born
during Wendy and Jacky’s participation in a summer research programme
under the supervision of Dr. Wong where they grew increasingly interested in
scientific research because of the rich academic atmosphere —so interested,
in fact, that they began to wonder if they could undertake a project based

on their idea. After learning Wendy and Jacky were doing research on eye
tracking, Dr. Wong committed his full support although he foresaw they would
encounter numerous difficulties. He was right. Over and over again, Wendy
and Jacky got stuck. Over and over again, Dr. Wong cheered them on and
guided them to achieving one breakthrough after another. Their efforts bore
fruit in the end, in the form of INTERACT as well as a close bond that formed
between them. Now Wendy and Jacky have graduated, but they often visit Dr. Wong
after work to consult his opinions on research-related issues.

“We started preparing in our sophomore year, and we spent over two years
developing the system,” recalls Jacky. “We spent the first year poring over
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technical literature, and during the second year we tried various methods to
write the programme. We encountered many problems that kept us awake
at nights, but we overcame them one by one. It was hard, but it was very
fulfilling, and our efforts paid off in the end.” Jacky pauses before he adds,
“This project was risky in that we didn’t know if we could succeed. But |
guess with research, you just have to be prepared to fail and try again and
again.” Jacky says even with the relatively trivial technical detail like the setup
of the camera, they failed many times—they broke several cameras trying
different methods, like a head-mounted camera and glasses camera, before
finally deciding on the current computer-mounted camera. Wendy recalls the
unforgettable experience of participating in a competition. “l remember going
to Chongging for a competition and feeling a bit nervous, and then a local
student said to me, “You've got some really cool ideas!” That made me a lot
more relaxed and | even looked forward to facing the judges’ questions,” says
Wendy. “Every competition is an opportunity to gain some experience, and in
preparing for these competitions, | would seek my supervisor’s advice on how
to improve my speaking skills as well as the technical and functional aspects
of the project, to make everything as perfect as possible before presenting the
project to the judges.”

The fact that Wendy and Jacky successfully developed the INTERACT
system before graduation, when most of their fellow students were just
beginning to consider the subject of their research, made them the envy of
their peers. But even Wendy and Jacky didn’t expect the project to bring
them so many honours, including the Dean’s Final Year Project List Award,

a first prize at the IEEE (Institute of Electrical and Electronics Engineers)
Project Competition 2012, the Gold and Creativity Prizes: Amway Cup 2012
University IT Project Competition, a Merit Award: Macau ICT Awards, and a
Merit Award (Category: Tertiary Student Project) at the Asia Pacific Information
and Communications Technology Awards 2012.

Dr. Wong is happy for Wendy and Jacky. He says, “Eye tracking is a new
area of research, which involves various technologies, so it’s very difficult
for undergraduate students. But they managed to constantly discover new
knowledge in the process, which was hard but also rewarding.”

The beauty of scientific research is that it enriches life and opens up endless
possibilities. We look forward to the day when the
/INTERACT system fulfils the purpose that prompted

Wendy and Jacky to develop it in the first place—to
benefit more people in need. ||




B FACULTY COLUMN

2 B g 1"

HTEYF G

The New-Alphabet Era

%= Text by Rose, Neng Lai

CF'X@E% | BREF Chinese translation by Ruby Chen

BRE—REEQE"RENEBNELRLE - B
E[EEFMPAKE] NEXHES - #RE
ZEFRFDH N - BIRERZALE
HEQE1T"MIQE2" AN TN RIE [HZ T | a2
[E{bEHK]  Z=E - ERABUNEEBECBE
MERERE——%—T | ECBRE ? B2
INRITRHSCHRRS » AP IMF X2 EE ? 2 EIER
EEESHEMNEXHES o 38 TARPFILTRO
WE 2 --oee TEEMEBRMEEA—EHRENR
FEHER EEAFIRROKELIFHE
Heme#  2REmAeREEARKHA
EEMEIFEER] —USA(ER)M
U.K.(ZEE) —3[ M - AR RN ABER
AEXNBTHER - HEARSE -

IS REH (GFC)RBER : 2007F » =
BEmERET —F41% ﬂﬁ\m%’}filﬂﬁ
EH# - 20089 A15H » ES N BIER A A
(BEEMR & %%R%Z’;\\ - B pEA
FRIRAIRITEE RS - A L/EEZR
1THRAFHSBC » LA RITUBS » S5
ERERIRITBNPE) EEWE - HEamEi
R o

RtEERET B e EREBEZENLE
Al ? EEMERAEHEN—EE]F 20
HAOFRARE21ELY] - ERBUTAREER
[FEEREE|NERZR  REBRITEENE 1%
BERGEM SR  RIGE R ARER T
B HBIE - BERFERE  THBE—T
BRIMR N RRAEN X EEBEEE - —RIR
EREEXNEH - Mo RmRITER
BT RITEETRRA G - BRMAE

IR > BFGBIZ D B @iﬁﬁ’ﬁ FER
HXHTREREE - FUERT  EFIRIB
ERRAZMOEERRE ETAEE%Z SAZT*
EIRE - AR RETHEEENSESEX

42 umagazine | issue 07

The first time | learnt about “QE” was in a history course in primary school,
and it was a reference to Queen Elizabeth of the United Kingdom. To date,
many people have used the words “QE1” and “QE2” not because they want
to talk about the queens, even though QE2 is still reigning. Rather, “QE” is the
abbreviation for “Quantitative Easing”. The USA, the UK, and Europe, through
ECB, have all done it. Pause for a minute! What is ECB? The Europe Central
Bank! What is IMF? The International Monetary Fund! How about TARP and
LTRO? Without noticing you have entered a new age — the alphabet era — that
was formed by the most recent man-made disaster of GFC, created by the
alphabet countries: USA and UK! This article aims to walk you through this era
from a financial angle. Hope you will enjoy it!

The Global Financial Crisis (GFC) started in the United States of America
(USA, the first alphabet country in this article) in 2007 after its housing market
deteriorated for about 1.5 years, and reached the disastrous climax following
the collapse of Lehman Brothers on 15 September 2008. Interestingly, unlike
other banks that also experienced trouble, like HSBC (the Hong Kong and
Shanghai Bank Corporation), or UBS (the Union Bank of Switzerland), or BNP
(Banque Nationale de Paris), Lehman Brothers does not have an abbreviated
name.

So why did a deteriorating housing market have such a tremendous effect

on the global economy? The story begins with more alphabets, although

the cause is best summed up by the simple word “GREED”. Back in the late
1990s and the early 2000s, the USA government decided that more people
should own their own homes. To make this possible, interest rates were
reduced and mortgages were made readily available. Coupled with this was
the unbundling of the mortgage underwriting process. To understand this,
imagine you are about to buy an apartment. Assuming you are not wealthy,
you would tend to use your savings for the down-payment and then seek

a mortgage loan from a bank which will check to ensure you could make
monthly payments on time. When the underwriting process is unbundled, as
was the case in the USA, the process is broken down into several steps, with
a different entity responsible for each individual step. The mortgage originator
only originated the mortgage by passing the application down the line to the
next step while getting the money for the buyer to pay the seller. Subsequent
collection of monthly payments from the mortgagors was handled by the
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mortgage servicers, who then pass the money to the fund provider, often a
financial institution (FI) that was not necessarily a bank. The FI would raise
money from the financial market to fund the mortgages. In case of default, it
would be this FI that bore all the risk of default while paying back the investors
in the financial market. In other words, participants in the first two steps
would have no loss, and therefore no incentive to ensure the mortgagor was
qualified or creditworthy for the loan. All they would note was that these “not
very qualified” mortgagors held what was called “subprime mortgages”. At the
other end, if the FI could not afford the dividend or interest payments it owed
to the investors and therefore had to file bankruptcy, the ultimate losers would
be the investors.

So, why did people invest in these Fls if the process operated in such an
insecure manner? We can thank financial innovations! The Fls, often through
spin-off separate entities called Special Purpose Vehicles (SPV), rebundled the
different mortgages into new securities with various grades to attract investors
with different risk appetites, a process called “securitization”. To be able
to market these securities, rating agents such as Moody’s and Standard &
Poor were employed to give each one a rating, from AAA (the top investment
grade) “senior tranche”, to the middle “mezzanine tranche”, and to the lowest
grade “equity tranche”. These are called mortgage backed securities (MBS),
or commercial mortgage-backed securities (CMBS) if the underlying assets
are commercial properties. And because there are underlying assets to
back up these securities, they are also called asset-backed securities (ABS).
Notice that the majority of each securitization is made up of the mezzanine
tranche. What is unbelievable was that the SPVs of the Fls then bundled
several mezzanine tranches and then re-rated them so that the top would
be the AAA senior tranche, and so on. The securities from this second
securitization are then called ABS CDOs to stand for “ABS collateralized
debt obligations”. The securitization

process can be replicated endlessly

by bundling similar securities
together to form CDOs of CDOs and
so on. Any investor who worried that
the CDOs he or she bought would
default could always hedge the

risk (that is, to offset the amount

of risk-taking, similar to buying

car insurance to protect against

accidents). They did so by buying

credit default swaps (CDS) which
swap the risk with another Fl. In an
attempt to insure against default of

SPVs, AIG (the American International Group, INC.)

sold too many of these CDS and that created the need for the

major bailout by the USA government.
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What went wrong during the crisis? Because of interest rate increases in the
mid-2000, mortgagors could no longer pay mortgages. This was especially
true for those NINJA (the mortgagors who have “no income, no job and
assets”)! What is worse was that their mortgages were written with strange
terms that they did not understand, and many people thought that their
mortgage payments would be inexpensive. They obviously did not know the
famous finance maxim: “No free lunch!” For instance, there were some that
required only interest payments at the beginning, but a major sum of principal
at the end of the mortgage period, as opposed to the normal mortgage of
monthly interest-plus-principal repayment. The chain effect then became
SPVs not being able to pay periodic returns to the investors of the securities.
The equity tranche of the last CDO-CDO in the securitization series defaulted
first, followed by the mezzanine tranche, on to the second last CDO-CDO
and so on. This is why the mini-bond case after the collapse of the Lehman
Brothers included different compensations according to the tranches the
investors held.

When the SPVs collapsed, the Fls that sold CDS also collapsed because they
could not afford to pay the huge debts on behalf of the default parties. And
because the SPVs belonged to the Fls such as the big banks, these big banks
also failed. Finally AIG, which sold a lot of CDS and other big banks that were
“too big to fail” (TBTF) were bailed out by the USA government through various
funding channels such as TARP (“Troubled Asset Relief Program”). The whole
world panicked, cash was “king”, and institutions that were not in trouble were
not willing to lend money to others. As a result, there was a global shortage of
funds.

In November 2008, the Fed started the first round of Quantitative Easing,
dubbed QE1, an innovative term that really just means printing money. For the
rest of the years in between, many of us heard about QE2 and the recent QE3
in the USA. When the problem spread to Europe, the European Central Bank
started the “Long Term Refinancing Operations” (LTRO), and the European
Financial Stability Facility (SFSF), which is a short-term programme, and will be
replaced by the longer-term European Stability Mechanism (ESM), all to help
the ailing EU countries.

To extend the list of abbreviations, here are some more commonly
heard terms — REITs for “real estate investment trusts”, CFC
for “currency forward contracts”, ETFs for “exchange traded
funds”, CLOs for “collateralized loan obligations”, CMOs for
“collateralized mortgage obligations”, CLNs for “credit linked
notes”, OTC contracts for “over-the-counter contracts”, and
ISDA for “International Swaps and Derivatives Association”. The
list may go on and on, depending on how innovative the financial
engineers are.

So how does this story affect Macao? For better or for worse,
Macao does not have a financial market. Yet the local
micro-economy is easily prone to impacts from whatever
happens around the globe. The most recent incident
happened on 13 September 2012, when Ben Bernanke,
president of the USA Federal Reserve, announced
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a third round of Quantitative Easing (QES3). A week later, the Hong Kong

SAR government announced that it would react promptly when faced with
significant inflows of international funds, and would pay particular attention

to the real estate market which was already experiencing an unprecedented
boom (by that time, prices of the housing market had already surpassed the
record high in 1997). The Macao society in general seems content to just have
discussions about the possible impacts of QE3. No doubt that the Macao
SAR government, via the Monetary Authority of Macao (or AMCM in short),
has expressed the intention of adopting any acute policy to curb any growing
bubble because of hot money from QES. The fact is, however, that, while
the local society has enjoyed economic boom for eight years by now, with a
GDP per capita of USD 65,550 in 2011 according to the World Bank. Macao
people also must cope with, if not suffer from, high inflation, unaffordable
property prices, and wider and wider gaps in income distribution. And this

is true whether or not hot money actually floods into Macao. Even though
local people often miss the former tranquility and simplicity of this small city,
probably no one wishes to leave this prosperous development that many
other emerging cities envy. Hence, people in Macao will have to learn to face
the evolved economy that also comes with high inflation, high property prices,
and widened wealth gap as a “prosperity package”. (Incidentally, according to
the World Bank, Macao ranks No. 3 in GDP per capita, ahead of Singapore
and Hong Kong, ranked No. 4 and 8 respectively. Macao ranks No. 250 in
terms of percentage of population living below the poverty line whereas Hong
Kong ranks No. 240, indicating that a larger percentage of Hong Kong'’s
population lives below the poverty line than in Macao).

The general perception is that the Macao government always reacts slowly,
certainly slower than Hong Kong. This is true sometimes, but not all the time!
When Hong Kong decided to stop speculation in the property market by
introducing a 156% heavy stamp duty in 2011, Macao decided to implement
an even higher stamp duty of 20%, which was effective to the extent that
real estate agents thought it was an overly harsh move. One year later, the
market complained that the heavy stamp duty had become a cause of even
higher property prices because sellers simply increased their asking prices to
cover this 20%. Worse offl The effect spilled over to the retail market which
was free from this special stamp duty. Nonetheless, to be frank, very few
governments in the world could have a panacea for this multi-dimensional
economic problem in this micro-economy that will always catch the flu when
the motherland sneezes. Increasing supply is definitely the most effective cure
for the problem. Yet, the actual implementation is far more difficult than plain
talking when land is so scarce.

Overall, if human beings had been less greedy and more content, the global
financial crisis probably would not have happened. With less income comes
less risk! | hope this short alphabet story can give you a snapshot of what
happened and what changed the lives of so many people: those with homes
became homeless, those with jobs suddenly found themselves living on
government social funds, and, in Macao, those who used to own apartments
are now renting and finding that they can no longer afford to buy any
apartment of the same size and quality as the one they previously sold. ||
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The author is a professor of Political Science of the Faculty of Social
Sciences and Humanities at the University of Macau. He specialises in
political economy, state making, and regulation and governance.

Notwithstanding the established wisdom that institutions matter in
development, most developing economies are characterized by the
absence of much-needed institutional arrangements to regulate market
exchange, mobilise economic resources, coordinate policy implementation,
and administer developmental programmes. What happens when such
institutional arrangements are absent? Can new institutions be created

to fill the void? And under what circumstances can new regulatory rules

be institutionalised? These are the questions addressed by the project on
institutional voids. This is a cross-continental project jointly undertaken with
a number of leading research institutes including IIAS Centre for Regulation
and Governance (Leiden), NUS Centre for Governance, Institutions and
Organisations (Singapore), CNRS-EHESS Centre d’Etudes de I'Inde et de
I’Asie du Sud (Paris), Erasmus School of History, Culture and Communication
(Rotterdam), Zhejiang University, and the University of Macau.

The project underlines a new approach to the study of institutions. So far

the question of institutional inefficacies has been analysed in terms of weak
state capacity, market failure, or bad governance. The central concern has
hitherto revolved around the consequences of market or state failures. While
acknowledging the insights that have emerged from existing studies, this
project approaches the problem from a different set of concerns. The point
of departure is that institutional voids are sometimes filled by unconventional
actors/organisations. In the course of negotiating and creating new rules and
resources, these unconventional actors have contributed to the emergence of
alternative forms of governance.

The central concern of the project is to discover the logic that shapes the filling
of institutional voids. The main questions to be answered are: Under what
conditions will an institutional void be filled, and by whom? Why are some
voids filled but not others? While it shares the long-standing concerns about
the consequences of institutional redundancy, organisational weakness,

or state failure, the project goes one step further and focuses on specific
cases in which various forms of organisations, practices, and actors perform
coordinating or regulatory functions in an attempt to address institutional
inadequacies. By doing so, it explores the historical, political, and social
conditions that are conducive or averse to the filling of voids. And despite the
enormous empirical and theoretical implications of this topic, there is currently
no comprehensive framework that analyses the opportunities and problems
institutional voids offer to individual actors, as well as the consequences of
their agency. The challenge is therefore to construct a theory of institutional
void filling from an inductive comparison of a wide range of empirical cases.

Defining Institutional Voids

The idea of institutional void was first proposed by two researchers in
management studies in their study of firm behaviour in emerging markets.
The concept has gained some popularity in management science, but remains
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o The construction of the theoretical framework begins with a clarification of the
l’ 4 nature of institutions and the idea of voids. Institutions are conventionally
== seen as embodying sets of formal and informal rules, rights, and norms.
What is often overlooked is the indispensable function of institutional
roles. For instance, a legal system as an institution for the
administration of justice concerns not only laws and statutes,
but also includes organisational functionaries such as courts
and prisons, as well as functional roles as performed by
prosecutors, lawyers, judges, and so on. In Hong Kong
and Macao, the absence of anti-trust laws will no doubt
constitute an institutional void in the regulation of
monopolies, but by the same token the
shortage of qualified lawyers specializing
in anti-trust cases will also create a void. In
this case, both rules and roles are part and
parcel of the institution. As such, when we talk
about institutional voids, we refer not only to the
inadequacy of rules and norms, but also to the
absence of roles. The filling of voids thus involves
the creation or modification of rules, as well as the
supply or replacement of specific roles by actors.

A void indicates not only a complete absence but also
the inadequacies of existing institutional set-ups. Here
we adopt a functional definition of void: a void exists
when the predominant institutional infrastructure cannot
provide certain regulatory or coordinating functions. In
other words, a void is present when an existing institutional
setup fails to fulfil its ostensible functions. However, a
functional definition of void should not be equated with a
functional understanding of void-filling. While the presence
of an institutional void creates an opportunity for new
institutions to fill that void, there is no guarantee that this
opportunity will be translated into a functional demand. The
void may be beneficial to certain powerful actors who take
advantage of it, for instance through rent seeking. Other
social interests may simply be too weak or fragmented to
offer resistance. In such circumstances, the presence of a
void will not necessarily generate a demand to fill that void,
not to mention actors to fill it. Put differently, institutional voids
expose a functional inadequacy, but this in itself is insufficient to
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ensure remedies. Void-filling is shaped by social and political processes not
singularly responding to the functional needs of restoring the effectiveness of
the system. As a matter of fact, many voids in developing countries remained
unfilled. That is why the project seeks to identify the conditions under which
void-filling initiatives are undertaken.

A Typology of Institutional Voids

One of the key steps in constructing a theory of institutional voids is to develop
a typology. Such a typology is needed because different types of voids will
need different remedies and hence will generate vastly diverse processes to
overcome the existing political and institutional barriers and bridge the gaps.
We have categorized voids along four axes according to the kind, source,
locus and temporality of voids. The first axis deals with the kind of void. We
have distinguished two types of institutional voids: voids in institutional rules
and norms, and voids in institutional roles.

The second axis concerns the source of voids. Here a distinction is made
between different degrees of institutional density, which give rise to the
emergence of voids as a result of institutional absence, inadequacy,

and redundancy. Institutional absence is most obvious among countries
which are moving away from a centrally planned socialist system (such

as Russia, Eastern Europe, China, and Vietham) when the infrastructural
frameworks for market mechanisms are lacking. In contrast, voids arising
from institutional abundance can be found in countries with too many parallel
rules or overlapping roles competing for control. In China, for instance, many
bureaucratic units are involved in one single task, which leads people to
complain about too many “parents-in-law”.

The third axis relates to the locus of the voids. A broad distinction can be
made between voids in the public sector and those in the market. The locus
of voids differs between the situation when the necessary “state institutions”
are too weak to manage social conflicts or formulate national plans, and when
“market institutions” are absent to allocate resources, organize exchanges,
distribute production, raise funds, and encourage innovation.

49

The fourth axis concemns the temporality of voids. The conditions for void-filling
differ according to whether the void originates from a long-existing institutional
setting or whether it derives from rapidly-changing circumstances. Voids that
have a more permanent character may be more accepted by all stakeholders
as an inevitable reality. Groups may take advantage of the loopholes and
establish themselves as part of the status quo. In such cases, voids are less
likely to be filled.
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Void-Filling Agents

Understanding the variations in institutional voids is instrumental to unveil the
mechanisms of void-filling. Institutional voids can be filled by a multiplicity of
actors who deploy different strategies in relation to the nature of the voids, the
resources these actors control, and the broader socio-political conditions. At
the risk of simplification, we can broadly identify three categories of void-fillers:
strategic actors, social groups, and commons.

Strategic actors are powerful actors who change institutional rules, establish
new practices, and perform functional roles. They can be a public entity such
as the state; an organisational establishment such as a specific government
department or business association; or an influential individual such as a
political leader, bureaucrat, or business tycoon. Strategic actors can be
public servants fulfiling a market coordinating role, or private actors taking on
public responsibilities of regulation and governance. We have come across
many unexpected actors in our case studies. For instance, a development
aid agency turned into an economic planning bureau in Taiwan; real estate
companies assumed the responsibilities of town planning and municipal
services in Indonesia; and pawnshops took over the role of banks for private
enterprises in China.

The second category, social groups, includes NGOs, interest groups, religious
organisations, professional associations, vigilante groups, and even social
movements. This category of actors has so far received the most attention.
We are familiar with actions of environmental protection groups, social
services provided by charities, and NGO movements which seek to remedy
or protect against social externalities when governments fail to act. Unlike
strategic actors, social groups may not be endowed with sufficient financial
resources, administrative power, or market leverage. Because of that, they
often rely on a strategy of exercising influence in collaboration with other
organisations, which allows groups to share resources as well as to broaden
the basis of social support, hence gaining a higher level of popular legitimacy
for their course of action.

By far the most unexpected category of void-fillers is the agency exercised
by the common people. In contrast to strategic actors and social groups,
the commons are simply ordinary people, often powerless in terms of money
and position, with few resources at their disposal, and barely organized for

a common purpose. Existing scholarship tends to assume that it is difficult
to realise collective action among commons in the absence of selective
incentives to motivate participation, even if it is in their mutual interests

to act. However, empirical studies have shown otherwise, especially in

the age of information. For instance, ordinary people, especially the so-
called netizens, have used the internet as a public surveillance mechanism
against government malfeasance. The “human-flesh search” has become

a kind of deterrence against official misconduct in public. In this sense, the
common people, through anonymous, concerted and yet spontaneous and
uncoordinated actions, create a practice that serves to remedy a void, even if
this is at best a partial remedy.
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Conditions of Void-Filling

Since void-filing requires the creation or modification of institutional roles and rules
to remedy dysfunction, the process necessarily results in institutional change. The
existing debate about institutional change tends to polarise into functional versus
political views of institutional change. The inquiry about institutional voids makes
a contribution to this debate by avoiding such polarisation. Our analysis makes a
distinction between proximate institutions and background institutions. Very often,
the functional demand for new solutions may trigger off modifications to proximate
institutions. However, a change in background institutions involves political and
historical processes that are not necessarily related to any functional quest. The
likelihood of a new practice being fully institutionalised as a regular set-up rather
than an ad hoc solution will depend on its “mesh and clash” with the prevailing
socio-political structure.

We hypothesise a number of ways in which the broader socio-political
structure plays a role. First and foremost, linkages with existing state
institutions are an important condition. Since the filling of voids by non-state
actors trespasses the authority of the state, state sanction of void-filling
initiatives as well as the subsequent ratification of new rules and structures
by the state is therefore instrumental. Another condition for successful
institutionalization is the penetration of new practices into the existing socio-
economic structure. The sooner they establish a symbiotic relationship with
other institutions and interests, the greater the chance of success that such
practices will have in becoming a permanent set-up. Likewise, the avoidance
of direct conflict of interests with existing stakeholders will lower the resistance
of the status quo in the institutionalization of new practices.

Paradoxically, the filling of voids by non-state actors resolves some problems
but often at the price of creating new problems. In many developing countries,
there is no shortage of actors who are eager to exercise public authority.
These actors — be they individual or organisational — consider the filling of voids
important political opportunities for launching into the public sphere. The result
is a proliferation of political and administrative brokerage. Public authority
becomes an amalgam of fragmented, overlapping, and ambivalent powers
exercised by a variety of institutions and political brokers. In this regard, the
filling of one void creates a new void.
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Implications for Macao

The study of institutional voids has major implications for Macao’s economic
integration into the Pearl River Delta region and the joint development of
Hengain.

While the intention of the national government in encouraging Macao’s
integration into the Pearl River economy is strong and unequivocal, there is
an absence of institutional arrangements that can coordinate development
plans and adjudicate differences between Macao, Zhuhai, and other cities in
Guangdong. We can detect a major institutional void here; how this void can
be filled and by whom is thus a key issue for the region’s future development.

In fact, the increasing importance of sub-national territorial units as the source
of growth, competition, and political contention has resulted in new problems
about multi-level governance in China. The problem of institutional voids arises
when the institutional arrangements needed to arbitrate inter-local competition
and coordinate inter-provincial cooperation are in short supply. The national
government has limited capacity in regulating or coordinating sub-national
contention and cooperation, while institutions of meso-level governance are
completely absent. The filling of this void will soon become a central concern
for China in the coming years. ||
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