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Toward a Regional Economy and Social Development:
Close Cooperation with Industries, Universities, and Government

—Research Report of the Industrial PhD Program in Denmark—

Junichiro SASAKI ", Takeharu KIYOSHI™
Yoshihiro DOI™, Kazuki TANAKA™***

Local activation by Industrial PhD
Junichiro SASAKI, PhD

Four study members of Hirosaki University visited Denmark in October, 2014 and interviewed
key informants about the Industrial PhD (I-PhD) program.

In the I-PhD program a university, a graduate student, and an enterprise make a joint application
to government to support a commercial research project. When government accepts the plan, the
graduate student’s salary is paid by the government and the enterprise for three years, and a
predetermined constant sum of the research fund is allocated for the university by the government.

Practical use of the doctoral human resources by an enterprise is facilitated as a result of this
program. Denmark adopted the I-PhD system more than 40 years ago. The largest social problem
in Japan is a population density decrease in certain areas, and countermeasures for the same are
necessary. The Japanese Government is going to settle the risk due to the concentration of population
to a big city by migration to an area and dispersion. After the great eastern Japan earthquake in 2011,
in particular, this tendency was strengthened.

However, barring a few exceptions, very few enterprises exist in Japan that aggressively accepts
the person from a graduate school Doctoral course.

Domestic urbanization has been advanced concurrently with commercial urbanization, particularly
knowledge-intensive industries.

Thus, I decided to visit Denmark as the preceding case to complete my Doctoral course and
to employ a PhD. graduate (postdoctoral fellow) in a Japanese area, thereby trying to advance local
human resources (high business worker).

I would like to elaborate a few points that were understood in Innovation Fund, Denmark agency:
The central government materialized the draft for I-PhD tactics in Denmark; however, I-PhD policy
adoption is also possible by the Japanese local government.

I-PhD students can research social as well as natural sciences. I-PhD can utilize small- and
medium-sized enterprises as well as large enterprises. For example, the I-PhD is utilized for utilization

*Professor, PhD, Regional Studies Doctoral Course, Graduate School of Hirosaki University

** Assistant Professor, PhD, Research Center for Higher Education, Kanazawa University

*** Associate Professor, PhD, Regional Studies Doctoral Course, Graduate School of Hirosaki University
**** Research Assistant, Regional Studies Doctoral Course, Graduate School of Hirosaki University
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of I-PhD about CSR in a co-operative at broad territory.

The advantages of the I-PhD program were explained from the viewpoint of a university
professor at Copenhagen University. The merit in the cost face was made purchase of the expensive
experimental material in particular clearly. It also becomes severe in competition of the outside
competing acquisition of funds at a Japanese university. The merit is also big for a university for
I-PhD tactics.

I had the explanation from Novo Nordisk as a private enterprise. Novo Nordisk is a large
enterprise, with more than 45,000 employees in many countries, including Japan. It’s included in the
top 20 companies in terms of research and development expenditure.

In Japan, I hear universities use the for-profit purpose of enterprises as a typical criticism of
industry-academia cooperation. However, supervisor’s right of a university is strong by I-PhD system,
and the fixation degree can sweep the anxiety off.

There is the philosophy that a country and social development are considered with development
of an enterprise in Denmark originally in I-PhD.

As global competition intensifies, the philosophy returning profits to the whole society as well as
the individual enterprise, becomes increasingly important. It is possible to find evidence that suggests
global competition is linked to the development of human society.

Finally, I would like to sincerely thank the person who met me for an interview in Denmark.
Although they were very busy, we were given the opportunity. The posture of such Danish people
reflects the strong confidence in the I-PhD program.

’ Inquiring Survey ‘

Industrial PhD Program Managed by Innovation Fund Denmark
Interview: October 21, 2014 13:30-15:00 at Innovations Fonden

Mr. Klaus Ammitzbell
Head of Section
Innovations Fonden
<Satisfaction and completion rates>
User survey from 2007:
v 98% of students
v 94% of company supervisors
v’ 94% at university supervisors
—are satisfied or highly satisfied with the program.
This out of approximately 91.5% of initiated projects (2002-2008) that have resulted in PhD
conferment (approximately 88% for regular PhDs).

Further careers for industrial PhDs, as at 2007:

v 83% work in the private sector;

v 65% work with R&D;

v 8% are in management positions (4% for reg. PhD);
v' 33% continue in the company where they studied.
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Impact analysis from 2010:

v' By independent research institute at university;

v' Extensive data due to the program’s long life and Danish authorities’ registration of citizens;

v' Method is to compare development at companies highly similar to one another in the year before
one of them gets its first Industrial PhD student;

v/ Company size of primary sample: 28.8% employees.

What are the challenges?:

v/ Collaboration projects require practical considerations and above all good communication and
understanding among participants;

v The company, the students, and the university must understand each other’s perspectives and
interests, which often differ (“you do not own the PhD”);

v/ This is why previous program users recommend making agreements

and aligning expectations before starting.

About applying:

v Open to all fields of research;

No competition for grants-all qualified projects are funded;

Three application deadlines annually with a maximum processing time of two months;
Approx. 60 pct. approval rate;

SN

Reasons are given for rejections, and it is possible to reapply.

Evaluation committee:

v'  The Industrial Research Committee assesses all I-PhD and other Post-doc applications;

v' Consists of researchers from the public and private sector;

v' Covering all fields of science to the fullest extent possible;.

v/ Has the option of procuring external assessments if the committee does not have the required
academic competence to evaluate the application.

<Main Perspective of I-PhD>

Which is main perspective, education or economic development or both way?

I think the main purpose is education. It's simply to provide the Industrial PhDs with expert
knowledge on how to conduct research in the industrial sector, but with an economic goal.

<Administration of Project>

If project does not go well, do you stop it during the term?

No, we don't. This is because, although we could do that, our administrative resources are limited.
We need to prioritize how to use them. We can definitely see is that we simply do not have resources.
For example, to save resources but also to reduce administrative burdens on grant holders PhD
student do not even have to confirm progress of their project. However, Danish universities have their
own PhD offices that check on the PhD students; if the PhD student does not adhere to their project
schedule, their procedures enable the student to get the project back on track. Thus, that is a matter
we actually leave to the universities. What can be a problem for universities is if a company demands
the I-PhD student does something, else than the PhD project. Which they shouldn’t be, the student
is not allowed to work on other projects. The students have to work on the PhD project to finish on
time. Sometimes the PhD students and I-PhD students can find it tempting to do something else. This
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may be because the student is stuck in the project, or maybe there is a scientific or methodological
problem that they just cannot deal with; then again, maybe something exciting is happening in the
company. The students think, “O.K., I can do this other thing. For a while, you know, just for fun.” But
what happens is that they get behind in their project. Nevertheless, the completion rate for Industrial
PhDs is higher than for regular PhDs; thus, whatever delays that do occur are not that bad.

<Treatment of the PhD Student>

So, at the end of the project, the poor PhD student quits the company. Is there some case of
continued work for these students?

Yes, as this project compare, it’s about 33% I think they can change the company when they stop
it. But it also means that makes 67% do not, so they could go elsewhere. Something also that we have
looked into is we have banned the use of non-compete clauses.

The employment might state that the student cannot go on to be employed by a competitor. But
the since this is publically co-financed education, we cannot have these kind of clauses. We have to
simply say this is a violation of our terms. Thus, there are no non-compete clauses for students. 120
projects are accepted each year, which accounts for about 5% of all Danish PhDs in total, which is
about 2,300.

<Relation with Foreign University>

Have you ever had with a foreign university in this project in this I-PhD system?

Yes, we accept all universities that have a proven history of producing PhDs. It is open not just
to all Danish universities, but universities everywhere in the world. All they have to do, is to be a
proven PhD educator. Applicants need to describe their university’s academic competences.

What particular research areas and expert fields do students come from, and why are they
relevant to the project? In the application, students must explain why this makes sense.

Students explain why this university is the right university for their project. But actually, about
2%-3% of all projects do not involve Danish universities. So it's quite a few, and it is something
that we want to do more about, which is why, this April, we increased the subsidy for non-Danish
universities. So they get more subsidy than Danish universities now. Simply put, it makes it more
appealing to non-Danish universities to participate in this program.

<Concentration in Copenhagen>

You ask why so many of the projects take place in the Copenhagen region. This is because
although there are projects in the other regions, Copenhagen is simply where most research-
intensive companies are located. Copenhagen is the only large city in Denmark; thus many skills and
professionals are drawn to Copenhagen. So it is also, make sense that if you have all of professionals
around Copenhagen that, this is also where companies would be. So this is the reason why there are
so many PhD projects, I-PhD projects in the Copenhagen region.

For the I-PhD project program, its customer group is mostly companies that already do research.
Because they understand what research is, how can be used and also what a PhD is. So that’s
the most natural collaboration where you have, we have some large pharmaceutical companies in
Denmark. I believe you are going to meet with NOVO NORDISK.

<Strengthening Small and Medium Business Enterprises>
Well, it is true that a PhD research project is a very long project; thus, it hard to get ordinary
companies involved with these projects, as they work to much shorter timeframes. Most companies
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think maybe six months or maybe one year ahead. Even for larger companies, three years is a really
long time. So it’s true that the I-PhD program is not the most evident choice, if the company you have
on your prefecture, if they are small companies, if they don’t do research. Then maybe you should
look into other types of instruments. Maybe we have some other programs we have one where you
can a so hire out researcher to company for some time, for some months to do research project. So
there in that way they can get to know the university and get to know how you can use the research.

Do you know the innovation voucher? It's a very famous program that was started in The
Netherlands. In The Netherlands, it’s just about you take the small companies, if they have not
collaborated with the university before, you give them a voucher to do so. So, this can kind of break
the ice. So these kind of ice breaking program could be very relevant to the types of the companies
that are in your prefecture. I-PhD is a significant undertaking. It's not something you just do, it’s
not casual, I guess. Maybe the best choice is to start on a more basic level. Then work up to longer,
bigger collaborations.

<Ability of Local Government Staff to Apply to the Program>

Local government staff apply, this system is as in better? Local government staff, have they ever
to do that?

I think that I would prefer national government, because what, this large, this big, what you want
is, you want different types of company, university collaborate. You don't just want to same to do. You
don’'t want to collaborate with the same people over and over.

For example, perhaps, you want your university to collaborate with a company that’s in an
entirely different area in Japan because, perhaps, you could probably learn from each other. You don't
know each other, so you have a lot to teach each other. That is why you can have a local government
running such a program, but it would be far more limited in options.

We really think that all countries should have such a program and that, of course, Japan should
have an I-PhD. program. But it need to start somewhere. Of course, what you may need to decide in
the Aomori prefecture is who would could get funding for what and would it just be local companies?
Or would it be companies everywhere in Japan? That's what the purpose of that is do you want
economic growth in just in one prefecture, or do you want as many collaborations as possible.

So, there are many decisions to think about. As Denmark is a small country, we probably have
fewer people than in your prefecture. So it should be durable. Denmark is a small country, so we
can do national programs quite easily. Japan has say, 120 million people, so that would be a huge
undertaking and perhaps it is best to just start with your own prefecture. Possibly you could reach
out to other universities, talk with them about this program, and introduce them to the program. You
also get companies co-financing the PhD program, so you actually get it for less money than if you
just fund it yourself; and if you get industry co-financing, you actually make more.

<Case 1: Novo Nordisk>

NOVO NORDISK is, the largest customer and they are clearly the company in Denmark with
the most I-PhDs. This company focuses on diabetes research and produce insulin for diabetic patients.
They do a lot of research, so they understand how to use this program. So it's more natural, but we
also have companies that do not carry out research that use this program.

One of our good examples is a lumber mill company, located in Denmark that produces building
lumber from cut logs. Then they hired I-PhD students simply to get better organized. Because they
had this entire supply chain that they had from cutting down the trees to feeding into the lumber mill
and get them out to the customers was actually quite complex. The I-PhD student actually improved
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their organization and logistics very much and benefitted greatly. We find that management sciences
can be apply to almost all medium- and large-sized companies because they always have some
organizational challenges.

Another example is Maersk, an international container shipping company, which is this, classical,
logistical, exercise of shipping these millions of containers around the world, all day, so, that’s where
management sciences can really been relevant. We know, controlling sciences and regulation, they
have a lot of relevant to these are shows.

<Case 2: Maja Rosenstock, Industrial PhD at COOP>

Industrial PhD project: “Implementing Global Compact - a case study of change management
at Coop.” Candidate initially motivated by indignation over treatment of textile workers, leading to
a desire to understand companies’ barriers to implementing CSR. Project is about studying actual
implementation of CSR strategy in a company with 35,000 employees across 1,200 different outlets.

University of Copenhagen with I-PhD Programme
Interview: October 21, 2014 10:00-11:00 at University of Copenhagen

Marco van de Weert, PhD
Associate Professor
Department of Pharmacy, Section for Biologics
University of Copenhagen
<I-PhD System>

Then there are sometimes scientists at companies that wanted to be a PhD. And the company
says that’s OK, you can do your PhD and we'll give you the money to do the research you are doing
anyway, and then, the Danish system requires that they have to follow a number of courses and have
a university supervisor to make sure that it is academically robust. So, they just pay a little bit of
money to the university. That'’s the old-style I-PhD student. Please note: the old industrial PhD set-up
started much earlier than 2002 and still exists today as an option. The official government-funded
industrial PhD set-up started somewhere after 2002 and involves co-funding by the government. This
I-PhD has as different set-up.

PhD students are hired by the company, paid by the company, but are expected to spend 50% of
their time at university. Also, the companies receive subsidies, but must pay a certain salary to the
I-PhD student. That’s the minimum salary, but they can get 50% of work done, with 45% refunded by
the government. So, there it is, just because of the subsidy.

The university also gets some money from the government to maintain the PhD student. Because
the PhD student is hired by the company, there are some different rules on, for example, patenting
and intellectual property rights. If the student comes up with an idea, then it's the company that owns
the patent. If the university or its PhD student comes up with an idea, then, in principle, that patent
belongs to the university: that's the Danish law. So this is an advantage for companies, when there is
less discussion about patent rights.

We also can also describe this as the first right of refusal. Thus, if a company pays some money,
and we take the other money and hire a PhD student, and we come up with the idea, we can make
an agreement and say, “If we come up with the patent, then we can offer it to you first.” Of course,
when they contribute, it’s to the patent, they offer rule. They also gets the first rights. But in principle,
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we decide first, whether we want to patent. With the I-PhD, the company decides first. They can say
they're not interested and then we are allowed to patent it, or they can license to patent of us.

<Required I-PhD: Advantage for the Company>

However, there is some legal difference, which is an advantage for the company. That’s how the
I-PhD program started. One of the reasons that it was done like this that, to be honest, PhD programs
in Denmark are very expensive. I think they are really, really, really expensive. So, a lot of companies
said, “We cannot pay for a PhD a student. It's too much money.” In the old set-up they were often less
interested in a joint project that was important to their core business (see patenting + costs discussed
before). But those core areas are often scientifically the most interesting. Now, because they get some
money for this as well, they are more interested having research running in their company.

I hope the university comes up with a great idea, and then maybe they can use it, already
patented. The idea was to get more research done at Danish companies. And we have seen a lot of
companies taking in PhD students, which theyre not used to. Especially for small companies, now
they can get some money back from the government, so maybe it’s interesting: it’s only half the cost.

We have a really big pharmaceutical company here called NOVO NORDISK, they used to have
a lot of funds, and fund a lot of PhD students at the university, so we have to find after money they
came with they have to, something. However, now, they can just do it. It's in the company, and
I-PhD, so no more, or fewer, discussions about patenting. Thus, let's do I-PhD, so for us, we do get
PhD students, but theyre a lot of to time to company, and they do research that company is most

interested in, we have less control over the research.

<Project Management in I-PhD>

If you want to apply for the I-PhD, then you need to have a university involved. The project is
jointly presented to the university. So it's not completely out of the university’s control. It's not like the
company says, “This is the project? (yes or no). We can go and say, this is not science, this is, and then
there are academic questions about publications, and are we sure that these PhD students can work
for three years on the project, So that’s the one part of the project management.

In the beginning, we discuss what we can do and what project should be about. Then we need
to find students. This is also a little bit different from the usual PhD student. I don't know how
it works in Japan. But, usually, we have a project, and money, and then we go and look, send out
advertisements and call for applications. In the I-PhD program, they really like a named candidate,
this is the person who is going to do the project, this is our PhD student. This also sometimes gives us
some influence on the project. I say, “OK, project candidate is no good. Let’s find another one,” or We
at the university may know of a very good student and propose him/her as candidate for the project.

I have a little rule, and there’s one rule in the I-PhD. as well: there has to be a company
supervisor, and there has to be a university supervisor. The company supervisor must also have an
academic background. That means you must at least have PhD, must have published, and it is an
advantage if they have had PhD students before, may be they have worked at university, but it is not
a requirement.

I like to have back-up supervisors at the company. I've seen, once or twice even, that one of the
company supervisor was this director of the company, and he was busy, really busy, and never really
have time and then told somebody else to help the poor PhD student who was all in the company,
I always like to have a second person; people suddenly go elsewhere, and you need to build the
supervisor role.

I think a lot of people do this in the I-PhD program. They want to have another supervisor
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present, at least in this company. Sometimes it is good to have a second academic as well, but that’s
not absolutely necessary. In the pharmaceutical industry it is not uncommon that people go from
one company to the other, or switch between departments. This is less common in academia. Then
we agree on a meeting plan and that has to be part of the application. Now, for example, we meet
every month. Unless the PhD student says, “I have three weeks of courses, and then I have three
weeks of holidays, two weeks of holidays.” The PhD students do have holidays here, yes. So there is
this agreement. At the meetings we go over the project, discuss the results, we have to describe the
scientific contribution of the university supervisor to the project. It has to be someone who provides
relevant scientific knowledge. What is the role of the university?

There is a supervisor from university because the law says there has to be one. The university
supervisor must have actual input; this also explains my comment above on scientific knowledge/
contribution. This is not a good idea, this is not science, this is not research, this is development.
You know, screen five million compounds and then, maybe, find one that works; that’s interesting for
the company. But it's not. Investigating a few compounds, why they work, why they do not work,
that would be science. There is another rule about the PhD student: they need to spend 50% at the
university and 50% at the company.

<Evaluation of Students>

In principle, this is mainly for PhD students. PhD students know there is progress when they can
see progress compared with the previous six months. So, now I've done something as results. The
PhD student can compare it to the project description and check whether there is progress compared
to the original plan (including following courses). They began, it’s up to the supervisor to say, “This is
progressing, good, we will have a project that finishes to the end.” The one problem, and I know that
is one of the obvious questions, what do you do if the project does not look the way that the company
wants. Maybe there are no results that the company can use. This is why you prepare a collaboration
agreement between the university and the company. The agreement recognizes that the big company
is stuck, you could say, with this project for three years and they say, “We will work on this project,”
unless they can show that, for example, the PhD student is not good, which sometimes happens, or
there are big conflicts between the company and the university.

In principle, you could say that they have to buy their way out, they have to want out, and they
will have to support the PhD student. So, they cannot just say, “This is not OK, we do not like the
project any more. Let’s fire the PhD student.” They are stuck with the PhD student. Then it’s possible
that the PhD student does research that is not so interesting for them anymore. However, (I should
have said this before, and I apologize), the PhD students have been chosen based either on somebody
the company would like to keep, or someone they would like to hire. So, it’s not just an investment
into the research, but also in the person that is hired. Of the I-PhD students I have seen so far, I think
more than half are hired by the company in a different position after their PhD is completed. That is
because they know the company, they've done some (hopefully) interesting research for the company,
and they are, as mentioned somebody the company wishes to keep.

<After Project>

Ah, student must lose the job; at the end of the PhD program, the job stops and the money stops
because it is a three year contract. In most cases, the company invests in a person for three years.
If they think that it’s been a very good project, then they will hire this person in a different position.
The student may receive their PhD a little bit later (maybe they still need to write a thesis). In the
first project I was involved in, the student was not done after three years, but he had already found
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another job, within the company doing a lot of the same things he did during his PhD. He then wrote
his thesis and got this PhD, However, of course, there would be cases where, after 3 years, the project
has stopped; I mean, that’s the end, the money has stopped. After finished yet, and that is a little bit
up to the company to say, “OK, we will pay them for another half year; of course, they have to go look
for another job, but so they can finish some things.” I know there will be cases where the company
says, after 3 years, “Contract done. It’s all up to you now.” If the company is not interested in providing
financial support after the three years, sometimes we at the university have some money to hire the
PhD student to finish the project. However, we can also allow them to work in our lab without being
able to offer a contract (they get unemployment benefits from the government). This means they
can work in our labs, while they at the same time have to go look for a job. It’s not ideal; people are
already in another job, and then need to finish the PhD, but it happens a lot.” One of the questions
here is, "Is three years enough?” If I'm honest, then “No.” I don't think three years is enough; not with
all the other things they have to do. I would prefer if it were four years.

<Cultural Factors>

There is a cultural factor and it's good you looked up about the Jante law. The equality thing,
and PhD students should get the same salary in industry as they get in academia, not less. Some
companies decide to pay more, though. Therefore, there is equality. They cannot say we pay only half
a salary. Of course, most PhD students would not do a PhD because they could do something else,
why do a PhD and go down so much in salary? The I-PhD program was not created with the Jante
Law in mind (to give more an opportunity to otbain a PhD), but just to get better educated scientists.
In that sense, Denmark is a little bit strange in its Jante law. Actually, I'm not Danish myself; I come
from a country called The Netherlands, that has a slightly similar law; we don't have a name for it
like they have in Denmark.

The idea of the Jante law is that you should not think you are better than the person who is
out on the street, making, building the streets. And that’s still very much the same in Denmark. It's
good you are a professor, it's good you have a PhD but do not think that because you are a professor
or PhD that you are a better person. However, this has nothing to do with the I-PhD program. The
I-PhD program is just a way of stimulating industry to do more research. Because this is sometimes
a problem for companies that are looking for profits tomorrow, maybe next week, maybe next year:
but profits in 50 years, no. So, that’s the result of the system.

<Make reference to Primary Industry (References for Hirosaki Region)>

You've asked a little bit about primary industry. I'll be honest: I cannot say too much about that
because I work more in the pharmaceutical area. What I can say is, and excuse me if I mentioned it
earlier, you can do social research as well or economics research in an I-PhD program, which can be
very important for primary industry as well.

You mentioned the salmon industry, and other ophidian trends in the world that's people be
eat less salmon or they actually want more, or they want typically one something can be develop,
a bigger salmon or a less petty salmon, and things like that. So never ever forget the potential of
economics and social research. (What I meant here is that the salmon industry may have questions
about the trends in salmon consumption, such as amounts, or which types, colors, sizes, etc. Those
are economically relevant questions, but can be transformed in scientifically relevant questions. For
example, what are the trends, why are there such trends? Are there social factors that determine
these trends? To give a specific example: I have been told that Japanese expect a tablet against
headache to be white and that if it has a different color, it is less likely to help against the headache.

—l121—



[kt 28] 28 8 %

Maybe there are similar issues with salmon: in some countries they may expect it to be really orange,
and if it is not, they do not like the taste. In some countries they may want to see the whole salmon
(head included), and in others they do not want to see this. So, research can be done to try and
identify these factors and find possible explanations.)

Those types of projects are also in the I-PhD program, and this is of relevance. Not too long ago,
I saw a presentation by an I-PhD student who studied business about the cultural factors and how
different departments work together. What, why did they interact the way they interact. How can you
improve communication, how can you make things better, and, of course, the research angle is about
understanding the interactions and then bringing improvements.

Of course that it is most likely bigger companies with many departments that would be interested
in such a study, and not a small company with just 5-10 employees. How do they communicate,
why do they communicate, like that. Or, we have companies here and we have a subsidy area in
another country, that communication how things work together, sometime very I know, a little bit
intercultural contacts and it’s easy to do things wrong, and I'm sure I did something is wrong in my
interaction with you, at least on your Japanese point of view, that you would've something in different
way. (What I meant here is that I may have done something that violated your cultural norms. For
example, in some countries it is normal to shake hands as a greeting. In some other countries a man
does not shake the hand of a woman but greets in a different way. In Japan you bow (o-jigi, I think
it is called) and have clear rules on how to do this. If I would do it, I would probably do it wrong.
This intercultural communication can be extremely important to understand.) However, this can be
important. How, what does that do to your environment and to your business?

And the commercialization: just ask the Ministry they will know about patents and they will
know about new companies. The one project that has finished where I was involved did not generate
any patents. But we did create a process that is now standard at the company.

<Advantage in I-PhD Programme>

The advantages in this system are, first of all, there are now more companies willing to do research
and more companies that do research. Companies often have interesting questions, or interesting
materials, to work with. That, if a university would want to do the same research independently of
the company, this would not be possible. A very good example is what was supposed to be an I-PhD
project, which went a little bit differently; however, we wanted to work with high concentration
monoclonal antibody formulations and we had high concentrations. If we had to buy the material
ourselves we would have to pay more than the salary of a PhD student for 1 year, in addition to three
years of PhD study. I've already said the PhD programs are expensive in Denmark. But there simply
we cannot never do that, we cannot buy it from commercial suppliers. But the company had it, they
had a large amounts. They can provide the material, it’s there, no it’s there, no discussion that, if the
university would buy it from a company, there is a chance that they no longer have it when we want
more later, and then we would have to try and get it elsewhere. This would not happen so easily in a
I-PhD project, where the company providing the material is directly involved in the project.

The advantages for us as a university are
a) Access to interesting research questions that companies would otherwise not share with us
b) Access to interesting materials in large quantities and of high quality

The advantages for the company are:
a) Research on a relevant topic is performed
b) Investment in a potential employee
So, the aim of a I-PhD project should not be a (commercial) product, even though the research may
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lead to a product.

Do you want to be a STAR (Science, Talent, Attraction and Recruitment)?
Interview: October 22, 2014 9:00-10:00 am at Novo Nordisk

Palle Hoy Jakobsen, DMSc & PhD
Director
Head, R&D Academic Relations
Novo Nordisk
<More than 40,000 Employees Around the World >

I think I want to just slowly continue with this small introduction to NOVO NORDISK. In total,
NOVO NORDISK employs more than 40,000 people globally. As you can see from this chart, we are
present in 75 countries. These are mainly European offices and sites; otherwise, it’s divided into other
regions of the world, like North America, China, Japan, and Korea.

We have a branch in Japan that comprises a headquarters, R&D, production sites, and sales
offices. The Japanese pharmaceutical market has always been very important to NOVO NORDISK
and it’'s one of the places where we have a dominant market position with our insulin products, so
Japan is very important to us.

The global headquarters is here in Denmark, where we are sitting right now. We have regional
headquarters in China, Japan, Switzerland, and the US. Besides, we also have some strategic
production sites, which are located in Brazil, China, here in Denmark, France, and also in the US.
More specifically, for R&D centers, these are located in China, Demark, and the US. This is all,
supporting that we have our products in 180 countries worldwide.

<R&D Reach and R&D Investment >

There are 45,000 people that NOVO NORDISK employs globally. And we have approximately
85 PhDs and just like fellows from Europe, Asia in the moment, and these are also funded by some
innovational reaches incident we have from US and Canada.

NOVO NORDISK’s investment in R&D makes it one of the top 20 R&D spenders. We have
approximately 800 active patent families at the moment. We also have a high Biotex score, which
has been running for about 10 years. That's taken from our annual report from 2013. We extend the
way to Japanese students along 5.5, if you want to collaborate in our investment in your country.
Within the PhDs, we are the most scientific pharmaceutical company, as evaluated by a number of
publication and scientific index systems.

So, as you can tell from the previous slides, R&D is very important for NOVO NORDISK, and
therefore, we also need a lot of talented employees to help keep our business going. Here are just some
of the specific profiles that NOVO NORDISK is looking for.

<Do You Want to be a STAR?>

NOVO NORDISK calls for if a talented PhDs are right before lucking career would been within
NOVO NORDISK, and one of the initiatives that NOVO NORDISK has made to attract talented to
degrees to our R&D organization is the star program. The STAR program offers fellowships to
talented PhDs and post-doc fellows. Within biotechnology, engineering, medical and life sciences, 70
fellows are working on research projects in collaborations between universities and NOVO NORDISK.
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This is the detail what the core beliefs is in having program, like this STAR program. And the
thoughts and the philosophy behind it is that the innovation and growth can be best obtained. I have
equivalent between talents and the diversity and performance. This is our thought of getting the best
other power, other talent recent to R&D and PhDs.

And this for the instants, this wishes, the underlying philosophy wishes that the talent attraction
links clearly to transferring knowledge and creating long term relationships between both NOVO
NORDISK and universities and talented students. And this all supports our education system and this
is also need to have also funding, which NOVO NORDISK also provides to these initiatives.

PhD and postdoc programs facilitate strong relations with our Danish academic institutions and
academic institutions outside Denmark, which is also a very high priority. You can see this, of course,
when we have these PhD and postdocs in our program. It is also a very efficient recruitment tool and
we can use it as pipeline for finding very good researchers for our departments. Also mentioned, it’s
supporting the Danish education system as well.

You can also say that NOVO NORDISK is the dominating company in Denmark. We are a small
country of only about 5 million inhabitants. So, NOVO NORDISK may ask other companies who could
also take responsibility to support the Danish education system.

So, this is the information on the professional qualifications we are looking for when hiring PhD
students and postdoc fellows. And these are band of by having employees with strong competences
from some research environments, that of, more can you say very excellent. They probably have some
international experience, and they might also have international networks that we can use. They
have some good publications and also, if you are a postdoc, good PhD theses, and/or some patent
applications. We are also looking for people with some skills for new technologies and people with
strong drive and high personal ambitions.

<Three Main Categories of Novo Nordisk-Employed STAR Fellows >

Today, more of an introduction as to how our fellowship program is set up. We have divided it
into three main categories. For the staff of this, we have this we employed here in NOVO NORDISK.
So the first we have this staff category which we're calling in-coming. This is two years' temporary
employment. So we have two years to make this, to do their research, and this is to support non-local
postdocs with here is meaning we are trying to find talents abroad, to get to Denmark, to work on
this projects, that just has been defined by our line of business. And therefore be NOVO NORDISK
employee, and do research at our R&D facilities and around our different sites, but mainly in. We also
have a small city, just 20 minutes from here. Here, are salary and pensions are funded and paid by
our department, R&D Academic Relations. And this is the second category, which then is our out-
going category.

And this is to support of postdoc or PhD projects, which include going to a university abroad to
do research. This can have different setups so we would hire a person to go to Denmark and work
here for a couple of months. The fellow would then go to a university abroad to do research and come
back to Denmark. These can be Danish or foreign candidates who would be hired into these positions
on two-year temporary contracts. The third one is, of course, our STAR PhD industrial program, with
three years’ temporary employment, and a four year program in science. But here there is a strong
collaboration between NOVO NORDISK and the university and the I-PhD. student. This is also, as
the previous one, funded by NOVO NORDISK, but also covered by the Danish Agent for Science
Technology and Innovation, which also has a large interest in educating these PhDs and, therefore,
also helps fund the salaries and pensions and also some traveling expenses. PhDs also go abroad to
study and research at other universities.
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NOVO NORDISK has three fellowship application rounds every year. Thus, we have deadlines
for PhD applications three times a year. For I-PhDs applications, the applicants apply in our system
first. If we approve the application, then the applicant applies for support from the Danish Agency
for Science Technologies and Innovation. To get an I-PhD fellowship, the applicant has to submit two
applications. However, the first application comes to us, NOVO NORDISK, so we can confirm our
support and commitment to our part of the financial support.

< I-PhD Systems in Denmark>

We have different PhD systems in Denmark and at NOVO NORDISK. The I-PhD. system is
very popular. There are at universities in Denmark also a lot of academic PhD students with I would
assume is majority of the students. So the I-PhD students would part of his offer time do research
at universities and part of his offer time do research in the company, so they spend that activities
between the university and the company while traditionally academic PhD student would do research
only at the university. The academic PhD system has a long tradition in Denmark. While the I-PhD
program is some more resent element which our guest is 15-20 years maybe. In the beginning, and I
reading your questions you made it as well, in the beginning, I think the words escapes in relation to
the I-PhD system, because at that time in Denmark the academic environment was a bit more about
collaborating with private industry.

So, at that point in time the atmosphere was more that to have to work independently of industry.
Today the I-PhD is quite popular within the university setting and all universities and university
groups want to have some kind of collaboration with private industry. So there has been a significant
change in the research policy environment in Denmark within last 15 years compared to past.

We accepted this system in 1998. So when we start coming activity in fellowship program. But
it less ambitious it even compared to today. Today I would think that we running more diabetic
program with more different fellowship categories. While in the beginning, we make it and we have
I-PhD system. So on tower up the structure on the way suites you. We also support around 40
Masters students every year. We give them a scholarship. And the way, they do their research at the
universities. So we now involved in their research so it's more at funding making while here we get
benefits out of the individual fellowships in their research.

The employment ways. So the statistic ways show how many of the employed PhD fellows
subsequently within NOVO NORDISK especially get interested in the PhD system, the history is
that around half of them coming in NOVO NORDISK subsequently. Which is around the percentage
we are looking for. Because it cannot and should not be 100%. There has to be a system from the
company about individual PhD student, how good he is, she is. And also, the student of course, has
to make an insistment while he or she wants to work in a pharmaceutical company like NOVO
NORDISK. So I think we are really satisfied that it is around 50%.

<Business Performances>

Once we have the construct is the PhD is more purpose statistic about the outcome of the
research conducted by the individual fellow. So now we are starting, getting information about how
many publications who the fellow could use. They knew more this with of the interviewing NOVO
NORDISK research organization we suits and we send our questionnaires. So to the fellows supervisors
in order to making a follow up. The Danish Science Innovation Office made a report some years ago
regarding where the I-PhD program made a difference in our country. They compared companies
who used the I-PhD. program with companies that did not. They found that companies that used
the I-PhD system had higher profitability, increased employee numbers, and they also submit to have
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more applications compared with companies that did not use the I-PhD program. The company has
made the benefit from using this PhD system. I think 2 years ago, based on the success of the I-PhD
system, they accept also so called I-PhD postdoc system, Where they would also contribute about
50% of the salary expenses, so that’s the next element in our country, that’s industrial postdoc system.

<Disadvantages>

Perhaps one difference between companies and academic institutions is of we make partes
centerize what kind of research we conduct. That means every year we had many decisions of which
kinds of research we should conduct, and which kinds of research we should terminate. Perhaps one
disadvantage is that the I-PhD program is a three year obligation and sometimes we had difficulties
to get long term obligation with more short time decision about which direction we should move out
researches. The our concern we have this at, we try to avoid having PhD students within research
activities which is called business. And way we as to this about this is very important. Because PhD
student has, he or she has to defeat for the thesis in public. So we need to identify research areas
which are not critical to us from a patent perspectives.

<About Supervisors>

The official supervisor is from the university, since the university awards the degree. To do so, the
student must have a main supervisor from the university. So, the private company supervisor, there
no formalized requirements there. They assessment, in our company, we often make the assessment
that the private company person that private supervisor should may be also have a PhD degree. We
have many employees in our research organization with a strong academic background. It's easy to
find a person with a PhD and appoint a private company supervisor, but there no formalized whose
in. So different companies, that’s I understanding, at least can set different standards for industry

Supervisors.

<Evaluation>

In reading the questions you sent to us, I notice one of the questions is, where we had many
immediate evaluation system of I-PhD system. We have a running assessment, but we don't have
more formalized midterm evaluations of the PhDs and postdocs. It's rare that we terminate the
project before it’s time, especially PhD projects, because there is an agreement with university
that must be fulfilled. So, if there is a project termination, it has to be initiated by the university
supervisor. One can change the content of the project, if it’s not, if it doesn't PhD progressing and we
can sometimes consider terminating the agreement if there is problems between the supervisors all
instances, university supervisor, change the position, leave the university and there is no one else in
that academic work who can continue strong supervision of the students.

I would say that more than 90%, maybe even more than that, 95%, of postdocs and PhD projects
are completed. So it’'s an exceptional event if the project is terminated. Three years good for creating
something and three years is standard for PhD fellows in Denmark. So no one questions the duration
here. But it’s only two years for postdocs, who don't have to submit any thesis in the end, but must
conduct research and publish. Universities abroad, especially in the USA, thinks that two years is
too short a time, and would like to see a three year duration of fellowship activities, and that is
something we are considering. The balance is, of course, that if we prolong the postdoc period, we
have to introduce new fellows into the program, because several courses may be more costly. That'’s
why the balance of how many fellows we want in the program and for how long. We are considering
a change the situation come to 3 years. Can a Japanese university apply for any I-PhDs? The system
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in our company is that a company supervisor submits the application. So the postdoc candidate or the
PhD student candidate cannot submit the application. The application has to be submitted from the
NOVO NORDISK scientists in our system. But, you also saw examples from the map that a NOVO
NORDISK supervisor can have a collaboration with your university over or our universities in Japan.
So it’s definitely possible to have a postdoc in our system, to conduct his or her research. For instance,
at your university, that’s possible.

The Public University in a “Regional Systems of Innovation”
—Excerpts from the Case of the Industrial PhD Programme in Denmark—
Takeharu KIYOSHI, PhD

There are growing expectations for the roles of regional Universities in local regions.

These expectation extend to the university’s role in education and studies as like regional public
policy. Local regions are being asked to establish regional advantages in the midst of expansion
economic globalization. Japanese local regions are also becoming aging societies with declining
birthrates.

I have studied the category of “Regional Systems of Innovation” such as technology development,
commodification, business establishment, and collaboration between industries - universities.

I have come to two awarenesses of the problem recently. One is the difficulty of establishing the
new businesses through industry-university collaborative activities. The among of joint research is
increasing, although it tends to not to lead to business performance.

The other is the necessity of using social science perspectives not just as science technologies. The
reason for this is, usually there are only a few industries in depopulated local regions. These regions
are also marginal settlements. I believe we have to realize not just regional economic development
from science-based technologies but also must solve social problems using social science approaches.
Therefore, I believe we should organize regional system to realize innovation which was a from
regional university’'s resources.

I feel the problem can will be solved by the existing I-PhD programme in Denmark. It is creating
innovation that is the starting point of a firm's research project using a university’s knowledge.
This scheme has had more than 40 years of history in Denmark. I could find not only science-based
technological approaches but also social science approaches in there. I observed that progress has
been achieved using both approaches together realizing trans-disciplinary education as knowledge
formation.

It should be mentioned in particular that the program accumulates human capital. Human
capital development activities are key elements of this program. Project-based learning raises PhD
holders who are useful to real society. This is necessary innovation to realize economic development
for an advanced country in today’s knowledge-based world. Creating innovation requires special
advanced and talented people. We need trans-disciplinary education not just to deepen special studies
to contribute to regionals but also to realize the integration of science-based technology and the social
sciences.

I am looking forward to suggestions from the I-PhD programme in Denmark to further research
this subject.
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B EEEDSI0ETHRESMENIHTHIL 10+ 7 =14288 %%, THIIHEEZ LT anE
WONYOFEE 1L Lz &0, HEAWIHIBEHREO 3EHOSHOREEZ L Twb EEL
L EDORIETH D, TTTREAPOHEBELE LTORPMMHIZHE SN TS,

DX, B2 ATAHL I HEHZ L TWE S Z0OHIBIZBWTENLZTFON HAEICH
B0 Tabb [ES] OMETHL, THHELFELLH I, HIROEEEOEREGEOREL T
2. AVOREBEOEAREORE T Z OMIBEARSKREDN O 2 LWz a8H % 0 bHIE W L7280l
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L72h > T, TBMAE S| TIRINEREZTTH L7 TEWES] Tid. EHAELkoBAR
SREED, HIBEEROBEEOBRERFIIH L TEDLEE L. AWAHE Lz HEHESHE SRS
REDHWHFIZHOLEELD, ZODRBELDLDTH S,

HEREIL, MEREOROES, MAOMEHOE S, MBI ED 2 MEREOBAREL V) L
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Ty TOREOEAREI/NE L, NWOZOEEIHNT 5 HEENZEZH L TREVEES, BEICEY
B LTHRENSITL 206 TH b, £ OMREICHE L T 255 13#FELshTHd b
TeBMEL R B H, WMEMRES VAL E D 2HOWGA, BREHL LTEBEERSI R AL, TOTr—2A
&, ST B EHRT O — A TRBHAMSENLTH S,

b —2ik, [&] OMEE LTH, MBEROEEDIZLEALNHELTWALATHY., Th
PHEBEOWTIZ b 5T, BEICKEIWHEE LTHTL 225 Th b, MEBTOr — AT,
WONTHOBEB L 2R VETAONLA, ERTOLERIEFERDLSL . FHNICHEICEZ 5%
Vo HERETORUFEINEZEZONLD, HEHRTITEEH L 2w,

GG HIE, RECELHESEDED R vE, HESERD BEHKD., s ko iyt
HEELTLEINSLTH D, EHRE LTI DO KBRFIZH E > TW D00 E {13 Wwas,
1929 (KA1 4) EOFHRHT OB TIE, W EAIILHE IS T OEANRA LN LIRETH 5,

TMELEREL

WBLO BRI OIRE E LCid. WA DOMBAEZ LIS L 7-MBURE L B35 5. Ml CTOMBLAD
KEWZ Lk, ZRAEZTHIBICHL TV 2O THY ., BENDLZNL D ICHIEOIZT EHRT 5,
DBEAAMANL LTOZOANYWOMBAADIEMER L 70 2 D7EH, ENEIMIITF L TOLZ WA nk
DOPDHETH Y, ZWVIGEIEENPIREVERRL., TNZTOFEERD L LB 5,
CCTOMAOMBIEZ R E T 5Dk, HIBEROMBHRE L 2%, 2B L1132 OFITH
LT BAOWMBEIENEZIEDEELE SR THDOTH %,

INLHEBREDOL ELFUL, 2FROMBAEZSTE LT, 22O AWOMBLL 8% L5
WG E G E LB TE S,

Thbb, 2EROMBEDIN0TH > TAWOMBLL7ZFA2 THo722 5% 51 10+-8=125
e

WBAR B, ZOEOHIBOESMBIEIZED L ZDOANIOMBIEDOKREETET 5> TL %, WIA30
EDOFHRNT OMBIREIL, 129 N4818H TH - 72

T TNTROREERETHEV) ZLIZDOWT, S LELEZTHIZV,
BETAHEVIBERIIZOIZEZONS, Thbb, ZNETNOREMELET 200, #HiIFH
b LD THERITESTL %,
HOE)SDTHSOMELVVWELS DS, BOM LSO THIUTENT b/ HAEBICAIL
T el o7, HEFTLEW) —D2DOFETHIUL, FEULLAEVPEYEL D,

MOLRBUIIME L 721395 25w E B o 7225, 8, MEIREERMLT LI D & —ARL L2139 2°
W v, IRTERFTLI LI

INSDBRBICBI DU ANIORMEEZRETHIEICL T, ROHFHERA AT HIFE - TL 5o
FAEA I TITOW T, BHR304E. BIAR404E. BRI 44FE0 3% & ) HIFTHET L 72,

[EX] OXREHIE

HiR L7278 [ES ] OFREZHEMRGT L TAZV, IBANORBEEL I HNErb/L L, KER
REIFHELZNESL) L, BREDREV, TUPHIBAG 2 2 ZBEOFH/NMELDERTD
5o WEHF LT, BAGDO/NS R EFETRIMREDMED TH ERDOILLNORKREIZZND7E5 )
L. HECHRETH o TH EALRBREOKRTELZDOD, LEPSRBHREIZIENLS SV, ToOREIZ
ZDOREEROREBIIKN LT EALREERDON, = EO R OEBEIBmICHIR I N FHII R %,
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N OFALEDEAEALDOWTE  —EEF R 2T AW BROBL RS —

F2E MR FEROHELEDH

BRSE30E D
&1 BABRNFOFRMICEFBERDING
) Ei] i SEAE WAL i FY | BAE | AT | HENA (BRER
1| B | BT [ KMy AT | 18934E 7 J1 | MMk 300,000 | 220,000 | 5,710,303 | 109
2 | AR AR R ITHUT | RN BATSE 18984 4 H | miARRSL 600,000 | 150,000 8,165 | 2,863
3| AHE [ FAREEAE | WA sk | 18974 9 H | A k-PAcfig ™ 6,000 3,600 19186 12
4| MR ARREREYT | FIEOTHT | JUTSE | 189442 8 | RIEBR) 400,000 | 197,500 901,560 | 116
5| | AR N | Fc e | 18974F 5 H | APRER I 5000| 5,000 3442 14
6 | &% | KGR | HRIEN | 85 18974F 1 H | MIEZERHS 6,600 6,600 1,344 5
7| MR | HARE FRHERT | AEE | 18964 7 H | IRAMIHIE 50,000 | 30,000 4274 28
8 | MR | AN ERT | [FORHT AT | 18964F 6 J1 | VLML) 30,000 10500 294857 16
9 | e | AT RS AT | 189641 3 )1 | VLML) 52,500 | 52,500 | 14,412,309 61
10| 58 | HHREESE |20 | B | 18964E11)] | BT 3000| 2350 3,519 16
11| &% [ 3eE EEAL sy 18964E12)] | 1 4B 6,000 6,000 5,387 5
12| &% | 3B RRE | FRIT AearfRBR | 18974E 9 A | bk 10,000 | 2,000 11,439 5
13| &% [HRBERREH | FA N | Ok | 18934F 121 | M A 500 500 2437 2
14| &% | HHE% eV LIRSS 18954E12 H | AR Ll 1,000 1,000 1,833 50
15| &% | HEEAS [ KMy B4t 18934F 7 ) | BSARAS 10,000 | 10,000 4,335 5
16| &8 |~V RESE | FHEN | BT | 18944E 7 1 | TR 10,000 | 10,000 5,100 5
et 1,490,600 | 707,550

i GERERRORERL Y b7 — 27 D%t

DEOE ST, 155 HIRSEROEAREHH1.490.600M Th Y ERKIZ16HTH 5, WIIE30FE
DFEFEATTIZ, COEPLEMHE 25,

£2 BHRMOBRNEDFEZAIT DB

JEAE K HEAREAS |[REHB(EROEE | EAEOES | 2 BARE | MBEL(M) | MBURE | fAExaT
1| KRB 532,500 4 1.33 1.56 2.07 138 1.029 2.14
2 | RIS 532,500 4 1.33 1.56 2.07 69 1.015 2.10
3 | VAR 432,500 4 1.33 141 1.88 145 1.031 1.94
4 | EATE 432,500 4 1.33 141 1.88 118 1.025 1.93
5 | ANHHE 452,500 2 1.14 1.44 1.64 107 1.023 1.68
6 | WA 382,500 3 1.23 1.35 1.66 29 1.006 1.67
7| PHHGEILR 382,500 3 1.23 1.35 1.66 28 1.006 1.67
8 | Mz 452,500 1 1.07 1.44 1.53 91 1.019 1.56
9 | AR 330,000 2 1.14 1.28 147 4 1.001 147
10 | AR RILHE 132,500 3 1.23 1.10 1.35 20 1.004 1.36

M ERERROMSER L Y M T — 27 OFfE]

STEORHL
K34 > Bl
RS 44 HEHREL. FHRAHE. HHAEERT. HTAREEHT.
ARG HHREL 525001, HAEE 50000/, HAREEHRIT 400.000M
HARMFESUT 30.000M WAERHEAR% 532.500M
HBOES HISEKRI1687220 5, 16+ (16— 4) =1.33
BARGORES  HILEKOEARE)1.490.600H 7220 5.
1.490.600 + (1.490.600 — 532.500) = 1.557
HERE HEHBOESD133xHEEAREDE X1557=207
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B4 KILEB OPIE30EDOMBLAILIIBMITH . Z RO MR AR O MBLA L4818
725,
WBREL 4818 + (4.818-138) =1.029
HFAEA T 1.33%1557x1.029=2134
LB

CHIFERICL Y, WOV —IRANDHFAEREZ 1 L L2 &0, RREYDOHFALEA T L
&éo
Dibs, MADONDOMIRIZBT 5, — ANz 1 & LROFHERATT $HRbOIFIEETH 5,

FEROBRED S A= ANFF

KIREB DK E LAFHERCZOE, B L EREEIITOBREDOKE S TH S,

FELER) ., REEEPRBE RO ERBITOEREN0THEREVRNLTHY), Z Ok
WoOGUTIZA Y 7 7KL LToMKEE LD, I TOREHETH - 72,

BADOHEFHDOT =5 03D AHDIEIFHAENSTH Y. ZOWARETOMFIERKRIZIE. 2 O3
~NOWERBOREEZFRT [MAROES ] OFENA-> TRV,

KIREPNE, HEHREESUTOEBEMNLEZ ORMEETH ). TOFMEZIMEKTE I 2 TORIE
Fbo b REL D, BAIAEDOZ OB A ME LAFHEA T TIZ298L 2> TE Y, BAKOES
MLITEHFHRNTHRD Ve I0DHNORKEDHIFIZH L DD, 1 REERNSHOMER L
LWEPONY - HIZHREE, E) LTOEMEAITREL o> THTL 215D 5.

BRJR40E D]

WIGA0E I WIGR30ED H10EZ R TV 205, AW b DFEEOBE P S A L0 E ) KE AR
o WA 2 RA3F D DTz BIR3EICE L 725 TH B 3MAEDIL 2 HH DR TH i,
K722 T > 720

®3 BRAFEOFHRHOEFIR

H Eid eSS SR A HEH BARE | AR | HEIRA
1| &% | WAk [s] = WY AR AR 19064F FitHH SCBh 12,000 9,000
2 | &8 | AR e H4 18964112 )] 8,000 8,000 1,543
3| MR | AR EICHYT | FRRNT 7 18984 6 H | At =18 600,000 | 600,000
4 | MR | H AR SREUT | [WEhr #AT 18944F 8 3 | RI&B 400,000 | 310,000
5| A | AR RS HCBLE 19024 4,000 4,000 574
6 | A% | FERK [ 2 T kK 18944E12H | MJEZERHR 6,600 6,600
7 | MR | HRAHE R | AR 18964F 8 A | kA ik 100,000 80,000
8 | MR\ | HARMFFEHYT | FIKHT I aUT 18964 6 H | iRATIH 30,000 15,000
9 | #RX | HARELT EEEER) BIEN 18964F 3 A | KI&B) 300,000 | 235,000
10| &% | TS | FRET AHKHMER | 19074 PEATE G 15,600 1,040
1| 5% | Fh7s% SR 7 5 A Bk 18994 3 H 5,000 4,000 606
12| #RsX | ARE M [ ey I 19074F I RHR 25,000 12,500
13| B | HEHr s [F] 2 WY W gUT 19004 KILEH) 50,000 17,500
14| BRX | FE gk L EEN) S EEREGE | 19074 R 100,000 55,000
15| &% | 45-kmg [ e WY WK i 18994E12)] | STl 10,000 10,000 489
16| &% | A& [7] % WY P PE 19004 20,000 10,000
17] 5% | FTEM A HHRTRE | AMR5E 19074F 1,000 540
18| &4 | KA [ & WY R SE A 190145 AR 50,000 50,000 1,430
19| 5% | JiAx Il BER U S:S 19074F A KR 10,000 2,500
20| ¥R | = v i [IBrEhy | fEE AR 18994E10H | LR+ 20,000 20,000
21| &% | RAE Gl S 1898411 H 50,000 50,000 1,815
&t 1,817,200 | 1,500,140

M GEACERROEER L v T — 2 D%t
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IR404E I, EAETIOHMIZE, #HETH AT EH R 7225, FEAWIZIIM S LD o> T,

x4 BHBRAAEOFEAITOH
JEAZ K4 FEAREAS BB B OE S | EREOES | R BARE | MIBUE (M) | MBUREL | fFAEAa7
1| R34l 950,000 5 1.31 210 275 186 1.047 2.88
3 | RN 700,000 2 111 1.63 1.80 24 1.006 181
2 | AR 530,000 4 1.24 141 1.74 60 1.015 1.77
4 | bETE 530,000 4 1.24 141 1.74 59 1.014 1.77
5 | /MR S 530,000 4 1.24 141 1.74 43 1.011 1.76
6 | AHhH= 600,000 3 117 1.49 1.74 36 1.009 1.76
7| RAGETLR 230,000 3 1.17 1.14 1.34 66 1.016 1.36
8 | VLB 330,000 2 111 1.22 1.35 0 1.000 1.35
9 | BRENIG ety 300,000 1 1.05 1.20 1.26 38 1.009 1.27

W DEFRROBERL v T — 2 D%

VDB AR & BEE AR AR AR Y L. b IS =, b B = BRI
G-I AV L7z,

BRFN 4 FE D)

WIH404FE 20 D AR 4 4F X TOX R O, HFHRE L FHRTICBT 2 BEBRBEOLLITARZE D D IZH L
Vo 214D EZEIF100M1C 7% 1 RSO BEAEAAIL1.817.200H A 5 18.325.000H] & 10£5 121K L 720
76 OPELFBIZ3NHTH %,

x5 BRREEBEAMOEEREDEE (BM4E)
S = ik [ HE | EAE $hik A
| PR 213 | 73602800 | 43457348 7771176 | | MoK 57 | 17.469,000 | 10365960 1,401,808
% % | 150 2,181,950 2,181,950 334,788 ;;; 8| 40 485,700 485,700 21,994
b =4 58 1,338,900 1,338,900 209,595 i & 12 370,900 370,900 89,403
421 | 77,123,650 | 46,978,198 8,315,559 109 | 18325600 | 11,222,560 1,513,205

W DEFHRROMERL v T — 2 D%

WA 4 R ICB W TABEE L BRI E S NT-DIZ10HTH Y. FOEARSEIZ10605 M. MeI:HKI
3064, = DKRFEDORA T HEREZ135, 707/ TH 5 o
ChiE, HEFEOLI09 D THESTICHE X VA, KBTESTOEARSED1.0607 HiZREAE

18.325600F D57 % IZH 4§ %0 £ o T, HREDOBMBUIIMINTHL LG/ LM H, T/,

BT 2 EHRNTOMBLIAIZ154 N TI9.8641TH %,

HEICDVLTOFRBIC OV TORER
G 4 SO B % 27 T SHEOIFFERREUT D W TRHL L 72\
F—% L QMM THBEICR 5D, HEIZBT A2 RKHOBRBKICOVWTOEZTTH 5,
BRI INTHAEERRON TV S0, SRIEIEE LTHZ 2w, 2RI
MRAfi I ZDREN I CTREE LTz < BEE 40l H10 YT, SATHRE & B 2 BRI 3 2 I3 o
CZCTHEIC R 2D, HADRE T 2D YUZAEIIRITTREEOKRE SITOWTOZRBIN
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N OFALEDEAEALDOWTE  —EEF R 2T AW BROBL RS —

x7 BMA4FE FHRH LEMRBE (10GILIAXMKE)

19294F 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13
| H | 5| F | gl g H RN |EIRB|F B M
B | & & & &R &R | d | K| K| H A
| 54 AR AR AR SN AN AR AN AR ARAN AR ARN
T W |G K| M| M vl 5| k| M ENi
oo ) 7 | Mk 7S
17 | AT i MG %
A4 (55) | 150 | 50 | 350 | 100 | 60 | 100 | 50 | 50 | 100 | 50 | 100 | 50 | 50
FRATAE 1,894 | 1,900 | 1,896 | 1,896 | 1,922 {1,921 | 1,920 | 1,920 1,920 | 1,921 | 1,921 | 1,922 | 1,923
1| &FH | K 6,202 | 4438|8121 120 18,881
2 | AR | VDB 4242(1350| 600|1,200| 200| 250| 500 8,342
3| T AR | ANEEPRUKED 510| 4201060 250 | 5,960 8,200
4 | BHR | B 474| 2501|4425 250 | 1,600 6,899
5|54 W ETEBIEE | 200| 100 |1,400| 1,500 200| 700| 895| 200| 100 5,295
6 | 5% | AHIEAHR 5310| 5310
7 | AR | FOHNEMES | 1,602| 310]2,721 4,633
8 | HAR | M HER 100 640| 434| 190| 500| 1530 3.394
9 | 4| FIHEE 300| 500| 418|1230| 172| 150 565| 3335
10| 3 | P51 262 930| 360 1,700 3,252
11| # | T3z 200(2,000| 395| 100 330 3,025
12| &% | FHEFESRT 270 | 2,696 2,966
13| &7 | I T 200 100 100 30012123 2823
14| F5 | demsEn 1230| 364| 554 200 2,348
15| &4 | bl = 1,022 800| 190 2112
16 | F 4% | PO = HE 2,100 2,100
17| &A% | s 238 500| 102 1,170| 2,010
18| &4 | AU TR 2,000 2,000
19| Ha | HFHFHARRR 144 290| 174| 300 905| 100 1913
20 | HRAR | HeHE 885 820 150 1,855
21 | B | JIFH5iE 596 [ 1,178 1,774
22| HAR | AR 352| 520| 100| 680 120 1,772
23| & | B = 150 700 810 100| 1,760
24 | A | AR 100 556 | 100 285 100 515| 1.656
25 | H A% | VER AR 547 400 380 300 1,627
26 | A% | EARIRAT M 100| 530 830| 100 1610
27 | #H#&% | REF=H8 | 1,050 160 1,210
28 | H AR | P — 1,180 1,180
29 | H A% | KSR 712| 185 1,135
30 | A% | R 120| 500 140| 200 100 1,060
31| H A% | /NHAREAS 300 150| 315 273 1,038
32 | HAR | MEEHE KR 152| 284| 208| 120| 220 984
33| HAR | ML 190 606 100| 896
34| H AR | BARTE 104 140 101 100| 103| 102 185 835
35| HAR | A% 120| 100 560 780
36 | A% | L HSFEARHR 700 50 750
37| WA | WK 400 350 750
38 | H AR | PHEEH N 711 711
39| HaR | B ILJRZAE 336 336

Ml DEREHREORER A Y M T — 27 Ofif%E]

K73 BAAEOFRTORKED, HHEMBEKTH L, TNT, ML OMREOKNE, Ttk
KR LT 72 h35 5%,

BREZ & B B DN DT ORDP SHAMN D o RGP OMKXORA DALT; &\ P B R
R OWA OHTT LY, BRA R TP HEDOTHEDOE D, K LHANN L.
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*8 MBM4E JFHZHM AKEERHFOHBIERR (KFREFE1045)

e d HARGUT HAREAT H ARV A T AR HOK FAb A
A4 () 100 350 60 50 50

PN = 30 79 27 27 21
IN(ER %Y 12,108 43,966 7636 6,472 6,735

1| & | W EAEREH | 1,500 | KIK4Bh 8121 | M H= 700 | £ FHHAHR 905 | A HHTLEE | 1,530
2 | F | Rk 1,350 | P01k Bh 4,242 | 5304k Bh 600 | 3 - FLERILHET | 895 | MERRIEA T | 880
3| F [R5 930 | FTHHEPUEE | 2,721 | R4 =FR 550 | P02 560 | [HHH = 810
4 | F | SkHEY 885 | T ARFASEST | 2,696 | BEMRIFATHTM | 530 | 5 FHHIFLHR 500 | /MBI 550
5 | W |HELEE 800 | PHfEAE 2,064 | 22 H#R1T 500 | ¢ 1 Ak 350 | /I FHAR B 15 315
6 | W |AEIFHAER 640 | T-Hfmk 2,000 | #5 ¢ HIFLER 434 | T-3E(Rk 330 | L1 Wy 250
7| FH [/NEEPRRER 510 | Al 34 1,439 | /NEPRREB 420 | 04k B 200 | /N PRIKER 250
8 | H |FIH¥E 500 | 3% 1 AL HBLAT | 1,400 | FTHH =2 418 | ZRAkT 200 | HHHR = 210
9 | HF |HEMKETN 500 | Al 171 =51l 1,022 | HpAY 51 360 | 7R AR KB 200 | 5 FH 22k 210
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i3 HRER HIBIEHAT ARG SAT INEARKF HARH IR
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PN = 34 15 38 28 7
INiER 2 il 12,590 17,826 7466 15494 5414
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2 | F |MH¥EE 1,230 | V5)2 = KR 400 | FTHEPYER | 1,602 /N — 2,064 | ¥ 0kA 234k | 1,180
3| [Nk 1,200 | db#sE 0 364 | AT 1,230 | /M 980 | Hll 1172 %> 711
4 | [/NEEBRKRER | 1,060 | FTHIIERY AR 310| EHF=HF | 1,050 | S HH A= 960 | Aifillé 606
5 | F |SEHEY 820 | A= HE 310 | WK H$E= KR T12| S A 600 | I FHE I K ER 336
6 | H |BEFERICE | 700 | WEHTRER 284 | 1L H PR HR 700 | B R AL 600 | i 1l 273
7| F | BAKE 520 | HFARFGESAT | 270| R =8 547 | Ay e —HR 510 | HAT5-8) 185
8 | W | EHTE 500| K3 7 7 205 | A EAR 452 | ¥Rk B 500 | K 3K 4Bl

9 | FH |ILHEEGE 450 | T-HE{2 e 200 | A M Fk—HR 400| # AT 2B 500 | 347 Wy

10 | & |ZSEESTIEE| 400 | WREHBEZER 185 | f iz 350 it 7 = 500 | 1 FEIE DY ER

il R

BEOBER I v b7 — 27 OWi%]

HE LR RHBMEBE —RICAL %513, —ALTRERIV—TORER Sy b7 —2 D
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1 2 3 [4]5 6 7 8 9 10 [ 11 | 12 13 14 | 15
c n | m . - ,; ,, HE A o | A4 |y
Wi wax | e i) RERBERIBER S R DRl R 0% e BT
1 | W A RREf | 5295 9 8 18,000,000[ 1.08 1.77| 1.09| 1.04| 1,010 2.23|¥7,166 1.08| 518
2 | LB 9683 7 6 16,800,000 1.06/ 159 1.07 1.08 810 1.79| ¥4,945 1.05) 363
3 | RI4aW 18881 4 4 15650,000{ 1.04| 145 1.04| 116 600 1.49| ¥9,351 1.10| 296
4 | BENEE 7899 5 3 14500000 1.03| 133| 105 106 700 1.62| ¥4,786 1.05| 257
5 [defEEN 2,348 4 4 15700000{ 1.04) 145 1.04| 1.02 650 1.55| ¥1,712 1.02| 250
6 | T-HEEER 4298 5 4 15189,000{ 1.04, 140{ 1.05| 1.03 610 150| ¥4414 1.05| 245
7 | FiHERE 399 7 4 12800000{ 1.04, 118 1.07| 1.03 760 1.71| ¥2,332 1.02| 235
8 | mANE 1,656| 6 3 789,000 1.03] 1.04| 1.06] 1.01 850 1.87| ¥180 1.00| 214
9 | AT 3212| 3 3 151000001 1.03| 1.39] 1.03| 1.02] 510{ 1.39]¥1.851 1.02| 211
10 | W51 3252 4 3 126000000 1.03| 117] 104 1.02) 610 150|¥2552| 1.03] 195
11 | & HRER 1913| 6 4 62,500, 1.04] 1.00] 106/ 1.01 760| 1.71| ¥873| 101| 192
12 | /NERPRURER 8404| 5 5 138000001 1.05] 126] 105 1.07 410 1.29| ¥876| 1.01| 191
13 | EEEM AR 984| 5 2 600,000 1.02] 1.03| 1.05] 101 7101 163 ¥747| 101| 182
14 | INE 5 2939 4 4 12500,000| 1.04] 1.16| 1.04] 1.02 450 1.33] ¥128| 100/ 1.69
15 | & H-H AR 3394 5 6 (1910250 106 1.12| 105 103 410] 1.29] ¥3,036 1.03| 1.68
16 | HE= 2,008 4 4 12,800,000[ 1.04f 1.18| 1.04] 1.02 310f 1.20| ¥1,768 1.02| 158
17 | BEMEG#M | 1,610] 4 5 12400000{ 105/ 115/ 104, 101 310 120 ¥535 101 153
18 | AR 7801 3 2 562,500 1.02| 1.03| 1.03| 1.01 500 1.38| ¥772 101 1.50
19 | s 2,010| 4 3 789,000 1.03| 1.04| 1.04| 1.02 360 1.24|¥2.306 1.02| 144
20 | SRR 1,772| 5 2 8477501 1.02| 1.05| 105 1.01 310 120 3¥437 1.00| 137
21 | WRH$E =B 1,135 2 2 12,000000{ 1.02( 112| 1.02] 101 200( 1.12] ¥3,556 104 137
22 | PR =ER 1,729| 4 2 175000{ 1.02| 1.01| 104, 1.01 350 1.24] ¥555 101 134
23 | /NHABUE 1,038| 4 3 (1,300,000 1.03| 1.08] 1.04] 101 210| 1.13] ¥486 1.00| 131
24 | PR AR 2,100 1 3 (1,300,000 1.03] 1.08 1.01] 1.02 100| 1.06 ¥0| 1.00] 1.20
B DEREREOMRER L v M7 — 27 OWf%E]
IR LR EREFOF
B DOER

SHIHD [cl id. WEAMEHOBRAET AT XTOMBTH S, 22Tk, W ERARILHE D9 4k
TH2HBHkE V) FERL T b,

45IH® [nl 3R EHBEHORE T 2RO TH 5. W EHABEHH 9 HhobkE /A
LTWwWaZEEIELTWAS,

55HO TmfBHE] 13, WERBEHOHBITEELOKTH 5,

6 51HD [mOEAREF] &, WEAREHEOEZBRMTAHEMOBARETH 5,

THHO (mOBOES | 13, HIBREKROSBRET b B109(12 50 5, W EAIEHmOHE
FALA 8 HOWBETH L, ThbH, 109+ (109~ 8) =1.079

SHIHD [mOEOEE | 1k, WSRO ZHEEROEAREITLED S, W AT OKE TS
HIRTOBGREDHBEETH 5,

bbb, 183256000 + (18.325.6000 — 8.000.000=1.774)

9HHD (noKOES] 1F, WEAMEHOHE L TV A EEOK I HA, Hilsaeho ik
109D CTHOLEETH 5, HED 9 FDHIKEARD1094E1 5D 2 HEBEDOHTH 5,
TbH109+ (109-9) =1.09

1051 HD [MEAMROES | 12, W EHEBEE OB MRS, OoME L Tn 2 TXRTOMEOR

—139—



[kt 28] 28 8 %

BRI 2 BETH S, Tabb, 135707+ (135.707 — 5295) = 1.040

LHHO [WEMEEARS] & W EAREESINE L T INERELRORERETH S,

1251HO [n OEOES ] &, W EAEEHESNE L7223 XTORFED, WREROMEICBIT S
WEETHDI, T4bE, HIBEEKOTRTOXOREARE1X18325.600TH 0 I FRRICfH
PHE LB EDOTRTOBREENI2FHIZH 51010 HOMEREEARETH 5, 18325600 +
(18.125.600 — 10100.000) = 2.2278

1351 H ©7166 D&, W1 4 4O H AR E OMBIAHTH 5 .

145 H O MBARENE. I 4 £ O FH R HIBSEROMBLE TH 5101056 1 25H O FEFET %2 5 T
Wb MBAREUL. BT 4 4FE D154 N O IS A ARHBLAF99.8601 % 73712, Z D&, H I FH AR
WOTI66M %72 LW E e LTE- 728l THh %,

1551 H Oz, FREOATT72HIIEGbETHER LD THE, 2 aT7HREEEAL L
DTMETHLFEL 2

BINDANID¥FH

AMDERERERS. HERBERY NI

SHHRBZEENZNOANWOFRBHBEETH S, 45 H n OMBEHBOEGIOROHMETH L, &
CTHEIMF K DIE FIEA T T8 3SMORRE OF L MBOIERNICL WHTH D, Lrd, #b
HEHIZ A ISR E v, iU, RSB ASRERIEE 2 bI, BERaENEEZ L TnwbE
X EWRT 5, TofmE. K7V —TORNEEIZS B TIEE 5. MR ORI EHIE#EO,
b etz 94k L EEINZ WAS, SfEe T 35205812 X WHREOFEE i TH 5.

4 HOMBEHBEOLZ OREIRO X )12, W ERARIEE O 92 50, BEAEB, A%
DTrER o RWEBOMELRBEDPFEHR LD TH > T, REROBE LSBT MBI, hEL L
Bbhsd, 28%513, CORMOERIEETH )., HMBPEERBO S v 7 5HENRELETN
TWBEEIL, FROF Yy Va2 70—ICHINZ AW TRORED), ZOMBERBITAKTYRE
So TV,

55 HOZEMEICOWTIE, 4 v 7 I R¥EORBEBIRBIciTbhz L Bbh b,

VRFOHRBIIERELTH D, BNV TZO0VTVEDEFRLES TV, LAENF->T, &
KiFWELRLTH, ZBEZVHICSMT AL VI AH D, Db bTholzltEoTwWndb Al
nzwn

65HOMOEARERET bbb, HEIC L 572 R¥EOBEAREDOEGINE. HHHEIIP R THLER
GORENA V7 IRFEOHLR LV LKL, WEAMEFHCHITEHO L) I T v 7 Sh
bo FO6DOMOEHO X HITHEIX SHITEE R VA, HFHRIUT, HEHREL. HEHREBEEMO A
Y7 IREFERENPRKRENRLTH S,

THHO (mOBOES | TlE, WHNIIEZWEEHBONWB M TH L, Lo T, WK
R DS b AR W 1L e 22 B,

SHIHD [mOEOEE] Tld, HEZ LTI REOE., TNOLOREOEREDKE XM
B3 %o Yo b FERECHT &2 SE0EIC, VAR, KILEIhAEAIMEF 1230k 5

IFIHD [nOFOES | Tld. (mOEOEZ | LHRICHEORFEOREEREDKE S72Hh
5. W ERERIAT, BRI AR ED, KREMDBEA RIS EL Zvold, EE4
eV LTH b,

1051HD [AMOES | TlE, SEIEEICRIE OB TAE . S d, B OMHE T
B2 < DR 18831k Z IZAD 4HICHE L TWADLIFELS, REOZRDZ2EWT 520K
FiE. FED KIEINE S KT,

1FHO THEREOEARE] Tk, RI1E ) HEHESS AW OGFEIK E Vo P TR,
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1251H®D [nOEOEZ] Tk, HERFEOBAREOKRBIIWMETE V2L, IESSEIME TS
CERGEZERIT, WIRASROBEARA18.325. 6001 % I L7,

INTEHET 2 LW EREAD X912, HEHEOZ AW BIE BT v 7 S, KIEBHD
I BRI Ve S v 7 RELBFITR B,

135 H ofBidEiL. &8 1 MU TFTH Y, HNEEEIBLA S 1010561 & 2 T210H5 D 9 H 12
IWE ) BMEN 2723 ve RIEBOIBIMD KETH D 7166 DI AL LHEAZ THhi &,
FHEP = BR 72 VN A BLAR Y

145 H O Al 13100% 135N DR A2 KWL L, (FIFIFIHEF LT ¥ 7127 > Tw b,

155 H DO AW A$ 2845l & LTOFEER T TIZ, TRTUSEISEE L7 - 723 E R
AR LR AWM X2 LT b, BEMEHGE LTid. SFI0ED 5 RTINS ZE Bbh s,
HLFEFTH, BERTHEV—RADOFYLEZE 1 & LTARZ, BERNBEZT 25050, AWIE
WMETH L, B, FHEEE LTESHEITHE R,

HEHE

ARld. ANYWOEAEEROBAERZFAGE L Tid, B4 ZHERHLH TO—2o0EICHE v, &
FTICAYOFMIE. & ITBERZEMTEN 27 Fa ZFHiIER L Twiz/zo, LT Rl
ZWIEH KL OTE RV EFREL 226, FERFHHNALLDOT 70 —F 2R ALK ETH S,
RA L LCORERDONYN S OBMEILIE. ARMEAOFETORBTH S5, WHWARME
HLHAIPEEIN, THRMEHE THREZBY T3 NEFETH 5,

RENIRDE G L [EROFERBIIBIT 28R A Yy T — 27 O L & BLEAL O
MH— 19134E] OBRETXTEM Lz COM%EZ XV Hi%Ed 5 2 EICHMTEX FTUEENT
Hbo mXDOENTIE. HFEVFL N TOARD o 285 % BARICEDY B, AR % 5% i
DTWFC, ERTELLESTWD,

BEIW

FE S [BARTR AR EBe IRt ST FERE 4RSS 8 % 29p~47p) BAHIT K 20114F
HAREM [HREREIEI8974E 1F 19074 1 F, 19294F BF]  HHREMFAZR

WO HHE [ RILREE] O it He P 19284

HARNE [FRRESERAETR WIG244]) FHREABIR2E 18934

WA REFIRNEER TR HHMR] HARRE > & —, 19954

etrbE—i [WIAH H ASERER - ERRER (4258) Wkl FEp. 19844
REEEE i [RAbatat® 4% A4 E~WR6 4] 7 L AWK, 19964F

REHA. ELAW THARUMGHREE &R O RERE 19034 -19614E] BG4, L4, (CD)
WAk DRIEWF HASEEER - EERER (& 758) FHW] MEE. 19854
HIFEE, LI RYEH [HAZER A FmE. 19894

HIFRE - REPROCH M [HASEGRSA RS 3 (MEF19884E - BIAIMD) X U 1EW
serbE—i [HARE S R ek BAA (WG HASREER T ERER ) FMEE 1984
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BARTRAE, EEPTERSE MO &, B, EBIL CEREMTH L (Tl
2007) o 19974 \ZALREF #EME D —EB T d % REF R M A3 3 L CTLARE, 2002~20114E 12 A THAL -
BRI DAL & Ui - BEVR ROV — M AYEREBEE L. 20154F 3 A3 AL BEF MR 23 4IRBAZE. 20164F 3 H 2
(At E AR AL B A R B o

AR O BERL, ¥ - BFHORRAIMARKOHMNTH D, & LI L TUIENC L > TH
TR EAEE IR SN b, T2, BEROHITORFWRREICOVWTH, £ O/ EIARK
EhTwa (BRERHEIZEI. 20147% &),

L2 L. LHEOBTIE, EREocail (Z50—). BXOWATT 258 % JR A 5% 558
THZ KT S, MITTORIEDLGMLE 2o TWb, BIEFSBEOREZE I 1 km 72 0 #9500 M
WCEZ—F, RESHESNAAERBRXEIEWINLE = s ¥ —1CBIT L, BEOM LI RiFas) s
DB & o THHBIIFWEHAR T IS 5.

SOz, BMImMROMEL. HTICEHEr o2 bE b3l eh b, 212D [MEdo
THHMOR R EMED T L0] L) ERAKILTLHIE-E ) LT (il 2012a -
2014a) o

ARWFFE Tl BMHERRS 72 5 T B A~NOMEL L OB OWT, EEIT-> TE2HG
OfEH (HiFl, 2012a - 2014a) 2 H SO TEBET L, O LT, & LRICREH SN EE - %
HOMBIE TNV, BFEHROFLEARI L 25T Shd [HFEE] I2o0nT, EROH
SR A AE U B 2 b % bkt 2 il 5o

FARIZ . it 5 B, fRcdeiEd, 3t - B LAL, LRI o SIS B 1) 2 34
FHNHED X, QED L) % [FFHEME] 35D EEZO5NDEHQ [FFAEME] 24T 5 BRI
O TR ZED L) BYIREDLZ25TON, Lo BE»SEL LT, L8 L iR
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B, AFIZETIEUT., KD BEOLWEY, FdiEN L7206 LaRY 74 7B bz
[RhR) AT T4 T B % B LRLTHI LTS,

2. FERHBICSITE(LDEIE

113, SRR O BERLHELSD 725 TELICOV T, —DOFBRIRA L L T 5 EETY
THEELTTF LD AETH S, W@I@mzZm%)&kkﬁttﬁ%%ﬁﬁﬁbti\%Mi
@@E%% BERENI T O fA Y Tl SR TE 72 [EREEORA] BLOEHEZMA . %
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(1] BEHFSFRDPEDT [BHR] B OBIEICRIT Bk

TWh, ¥7200 AFT A4 THREEBEZOWTIIIKBTRIRL 72,
LN, Mgl (2007, 2012, 2014a) 7Z¢ WD WTHHT 5,

(1) #BAERTEERPE

T, BHEIPET AL BEND ST REANOMMESRRCE T %0 72720, Hrigiihs i
LW Z ED%EE L7z s, & 2 \WIZEREDBEAEIR D & BEN 72 2BAMC L9 5 & L& o5ffe L 72T HT A
TlE, KREPAEEFNLZ L LD, HRBRERT. HETOBRE RS &, 2 ORZITREH 258
L CHIIEETICRBELREE THd S EAH D HRABZE L MO AIZOWT R & #HERR
TLLEND D,

(2) ZFRERRE

ALARE D L, BEAROBIMRPBOCRA 2N E LT, MaEE Al L oEr & 5. AR
HZII L. Z < OMIE - B €5 LM OR N2 BE T 2. T JRPLORED
BEDS T o 72 WATAE RO IBFETIE, R RFEVI A~ OB T, FrsdsE s L 2 »ER
DFBIZBW T, FrB e~ OB L&A E T 5 (Hig]. 2007, 2012b).

BRTFREIEAEDY G, RTPERT Y EhRE R T, HTEEEEE O FEEFEERIH G, M
TCREFIC D —EDBEN KL, —FH T, LHZOBOIKENZEZGIEEI L7z), R R
R LFICLBERENELYT20bH% (KTl 2007).

BHERTHLEITLT RERLZOL, BRANOT7 7 Rl & 638D OB EL, %
7os W BRBOEAKR Y FRWEORG, T ANTY AT AOL) bz, BOLEIRZ FH - 505
LE)E HIEFHALT 20 PR T, BBROKER EASKONL, £L T, IO EREEEIFMEL
T sl X AR R ERAIR Z B RIS, REZFALLY, 2V A A0 EZHRLIZD T
LUEN R E 5o

72720, BRI OB, MO EDOA—HHDBEALT 2D H 5. b REW2OHEZL
IO, Bk 2 L) BRUEDHHLTH 5.

INHDOTREAZKET, MED 1~ 2HFHITIE, RGO RBBEBDEF v > <R — v HREDHEE
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THEEHI, IWERSCHBAE JRZ V-7, BOLHERIEICL L, SAXATA TRA Y M2
M LZ-PRIEFIANEFALT B0 T720 R AX T4 TRMAIC KL 2B ORZEEM O + v 7 HIEFHAL
§ho FRICHIE L2 Y5 & WATARMOREE DB HE ) R HEOBIL 2 EbREE 2 ) M
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5 2 EAEOERE L. RFHMAB0EIEICHZ) . MOBOROFHEZEH T, IEFITKE R
ZHICIZRITT,

B, B EDER T MBS 2 B S, B O T ANRRE A HIHE R M 2 IS 5 [ A
Po—xH] X, ZLOFFTHREIN, MIES N TS s & RN E K HEEITRH

—144—



AR A HIRIZ S 7o ST ZALOMGE  —[FAER R ] 2l —

2y 20117 &) o 7225, NI R EINREE OMRERIET 2584 L. S SIIEHLRE)EE & &5
REL OBEDHAL S BT, HHTRET IS T 2 A R OB I EE ISR LA NS L ER T
%2_7@)0(4)

3. [FER] OiR:E

BT, B bisic b 7256 LE A 2OV THRE Lze I E2ZI) T, AET
X RO FE T —<THA [HFHEME] oW TwlLhsrI L ET5,

(1) [FEIR] OEZES SURILDE R
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HHEITIC L 2 RBOM ] WO TOH#EMAEFHTE % & v ) PIfFK - 20K AHES. K
(23, SCTRBE NS R  Z e B [HUIS o 4, B Ik 3 2 e &, s RE LToEs L
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