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A New Perspective of Art Expression for the Blind and Visually Impaired
-Plural Images by Component Orders on Swell Paper-

Masayuki Nakamura *! Shuichi Kikuchi *2

Abstract:

This paper pursues the possibilities of expression capacity of swell paper as tactile material for the
blind and visually impaired when adapted to arts such as landscape paintings and photographs. Thus,
in this paper Nakamura discusses the limitation of expression by single graphic image. He proposes
innovative procedures “Expression by Component Order,” in which art, paintings and photographs would
be expressed by plural graphic images.

Thus, he proposes the notion of “Expression by Component Order.” There are three types of
component orders as follows:

1) Expression by “Value of Component” (VOC) Order

2) Expression by “Distance of Component” (DOC) Order

3) Expression by “Size of Component” (SOC) Order

First, the author gave detailed explanations of the three types of component orders, followed by review
of various attempts of making tactile samples. Secondly he asked groups of blind people for estimation by
asking which one seemed most effective. After a series of experiments and interviews, he has concluded that
Expression by “Value of Component” Order is most effective in conveying sufficient amount of information.
Thus, under the cooperation of Yamanashi Prefectural Museum, he established a project team with Kikuchi
to develop tactile material and is now completing all Fugaku 36 Kei work to examine its effectiveness and

adaptability. The team is pursuing in what field Expression by VOC Order is applicable in our daily life.

Keywords :
Tactile material, swell paper, component order, “value of component” order, “distance of component”
order, “size of component order”

*1 Professor, College of Community Development, Tokiwa University
*2 Educational Staff, Chiba City Museum of Science
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I. Introduction-Background of the Research on Tactile Material for the Blind
1. Noreen Grice and her Dedication

Noreen Grice ®

, who holds an MS degree in Astronomy from San Diego State University
and some professional certificates in museum studies from Tufts University, has worked in the
planetarium field for 30 years and creative ways to make astronomy education more accessible

to people with disabilities.

Noreen seems to have been the first person in the United States who started making material
for the blind and visually impaired people especially in the field of astronomy. She is the
recipient of many awards, including the Klumpke-Roberts Award (Astronomical Society of the
Pacific), the Jacob Bolotin Award (National Federation of the Blind) and others. She is the
founder and president of “You Can Do Astronomy LLC.”"” Her mission is to make astronomy
education accessible for everyone, regardless of (dis)ability, and she never accepts the

statement that something is impossible .

2. SEE Project at Yerkes Observatory and Tactile Material for Astronomy

There has been only a limited number of tactile material for astronomy in the world. Yerkes
Observatory, an attached facility of University Chicago in Wisconsin, USA has done the most
advanced research on this field through a novel project called “SEE Project,” i.e., the Space

Exploration Experience Project for the Blind and Visually Impaired.

According to the SEE Project Website”, it started in 2003, intending to achieve two goals.
The first was to develop and test Braille or tactile inquiry-based hands-on space science
activities and observing programs that actively engage blind and visually impaired students
from elementary grades through introductory college level in space science. The second goal was
to explore how tactile images could be used effectively with the sighted public at observatory
open nights. Yerkes Observatory has worked with the Colorado School for the Deaf and Blind
(CSDB) and the Wisconsin Center for the Blind and Visually Impaired (WCBVI).

In order to achieve the goals of SEE Project, a team of professionals were gathered in 2003;
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among them was Noreen Grice, the representative of “You Can Do Astronomy LLC,” a former
curator at Boston Science Museum and the first person in the world who started creating tactile
material for astronomy. From Yerkes Observatory joined Vivian Hoette. Other professionals
include Dennis Dawson from Western Connecticut State University, Mark Riccobono from
National Federation of the Blind, Bernhard Beck-Winchatz from DePaul NASA Center, Ben
Wentworth from Tactile Learning Adventures, Michaela Winchatz from De Paul University,

and Lindy Walton from Madison Metropolitan School District.

In the meantime, Nakamura was wondering if there would be any good way of changing
photographic images into tactile style. He had a young friend who had an uncle with no
eyesight. One day, the young man said sadly, “I want to show my uncle the beautiful images of
a comet and some nebulae that | took through the telescope presented by him. But in no way |

could realize his dream. | can never let him feel the wonder of the universe.”

About a decade had passed when the author was introduced to Vivian Hoette of Yerkes
Observatory and her SEE Project in the autumn of 2005. He emailed her asking how to make
tactile images out of the pictures. Showing the Yerkes database such as tactile star wheels,
tracking sunspots, variable stars and the phases of the moon, Vivian gave brief explanation of
how to make effective tactile images. As already mentioned above, one of the objectives of
SEE Project was to develop tactile material and examine how effectively they work. Vivian and
her group chose “swell paper” and PIAF, a thermal expansion machine to create tactile images
from the pictures taken by the blind and visually impaired attendants on the nights of SEE

Project.

In 2006, Nakamura joined the SEE Project Summer Camp held at Yerkes Observatory,
bringing in some samples of tactile images he had made in Japan, some of which were
estimated to be effective enough and others not. The reason why some of them were not

effective seemed to be simply the matter of digital processing.

As for the digitization of the photographs, SEE Project members suggested to read through



Masayuki Nakamura  Shuichi Kikuchi

one article written by Robert S. Jaquiss, “Tactile Image and You: A Comparison of Thermal

Expansion Machines.”® There, he mentioned the following two points:

1) Keep the image simple. Include only those features the user needs to see.
2) Be consistent with Braille labels and other symbols. When looking at a tactile graphic,
imagine that you have never seen this image before. Ask yourself, do the labels make

sense, and would | find this image useful in the context for which it is intended?

In her 2011 book, Noreen Grice mentioned the procedure in detail:

Making Touchable Images during a Star Party

--*Touchable image allow people who are blind to see a picture with their fingertips and
mind'’s eye. Although the tactile images created in Braille books take time to manufacture,
you can create nearly real-time images at your observing session if you have the right
equipment.

You need a way to save a telescopic image into a digital file format, like JPEG, and a
computer with a program that allows you to make some simple image adjustments. You
also need a black and white printer (in this case, a laser printer works better than inkjet), a
photocopy machine, a thermal expansion machine and swell paler to reach the subject:-

Your equipment setup should be kept inside, away from fluctuations in temperature
and humidity that can affect swell paper. Once you have captured the digital image,
transfer it to the computer and use a program like Adobe Photoshop Elements to invert
the image so the object is black and the background (sky) is white. This is very important!
Next, try adjusting the contrast so there are sharp black and white boundaries as opposed
to gray areas.

Print out your image with the computer’s printer onto regular copy paper. Then,
photocopy this image onto the swell paper. Finally run the swell page through the
thermal expansion machine. There is a special coating on swell paper that, when heated
by the thermal expansion machine, causes areas that are black on the page to puff up. The

resulting page is a touchable version of the telescopic image, ready to be explored!...”
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Grice also mentioned how to handle the tactile images:

Here are some things you and your visitors should know about handling tactile

images made with swell paper. Swell paper images can last dozens of touch reading if
these simple guidelines are followed:

+ Be sure that your hands are clean and dry when you handle the images. Dampness can
damage the raised texture.

+ With fingertips, lightly trace the tactile texture. Never push down on the texture, as they
are fragile.

+ Examine tactile images on a solid surface like a table or clipboard. This helps prevent any
creases or tears.

+ Never store tactile images face to face, because the texture can rub off. | like to slide
tactile images into page protector so that the textures are still legible by touch but also
protected for longer use. | also keep a file of the processed images so | can reprint new

tactile images when the original ones become worn and need to be replaced."”

The statements above indicate the easiness of digitizing process of photo graphs into base
samples for tactile material and, since the swell material is not durable it needs to be replaced
in a limited period. She refers to the simplicity of quick duplication of the same material from

the already digitized base sample.

II. Development of Tactile Material for Astronomy in Japan
1. Construction of Otawara City Astro-Museum

By the time Nakamura was asked, as a supervisor, to make the main concept of new Otawara
City Astro-Museum (OCAM) in October 2006, he had succeeded in establishing his standard
of digital processing and made some samples. The City Board of Education staff and he had
gatherings and decided that OCAM would be a “universally designed astronomical museum.”
It was emphasized that even blind or visually impaired people can come and enjoy the
museum: OCAM should have tactile pictures with Braille explanations as well as color pictures

and letter explanations, which both the blind and visually impaired and the sighted can enjoy
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together at the same time. The building should also be universally designed in many ways such
as leading blocks from the parking lot to the entrance, slopes and an elevator to the upper floor,

and the explanation of the exhibit both in letters and Braille.

Twenty staff volunteers had been well educated some time before the opening day. However,

such necessary equipments as tactile exhibits and Braille leaflets had not been completed yet.

2. Exhibits, Voices of the Attendants and Development of Tactile Material for Astronomy

Considering the future OCAM exhibits, Nakamura started developing tactile material for
astronomy at Tokiwa University in 2006, when three sizes of swell paper, PIAF, a thermal
expansion machine, and TEPRA Label Writer (SR6700D) were introduced to the office. That
year, a small booklet “The Sun and his Face” was compiled. It consists of three parts: color
images of the sun such as sunspots and prominences, tactile images of the same objects, and
explanations in Braille and letters. Its main point was “to show from the whole to the part.” In
order to let the blind touch and grasp the image, it is indispensable to show the whole image of

the object first before enlarged components.

In the following year, images of the solar system such as the sun, sunspots, prominences
and dark filaments, moon phases, Clavius Crater, Venus phases, Mars and its rotation, Jupiter
and movement of Galilean satellites, Saturn and its rings, and comets were selected. Some

constellations and nebulae were added. The explanations were written in both Braille and letters.

The works were to be made their world debut in February 2008; the world premier exhibit
was held in Otawara, Tochigi Prefecture, Japan, where OCAM was ready to open to the public
in the following spring. At that time there was no standard form of the display material, so
that trial and error went on day after day. For instance, two pieces of tactile material were
arranged to show ONE picture of “Subaru™ or the “Pleiades Nebula (M45)”, first one shows
the arrangement of the star cluster within the nebula, while the second indicates the expansion
of the gas which surround the cluster. This was eventually estimated to be an effective way of

expressing the Pleiades Nebula.
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Figure 1: Color Image and tactile Images of Star Clusters Surrounded by Gas

This exhibit suggested to us what is necessary as a display material: color images, a set
of explanation both in letters and in Braille, and the tactile images. None of them should be
dispensable for the universally designed display material. And yet, the size of each piece was
NOT uniformed. This made the exhibit more complicated to display. This problem must be

solved immediately.

The first exhibit of “Tactile Universe” had a sensational reputation in the whole country.
However, the non-uniformed material made the exhibit more complicated to display. For easier

display, the standardized form should be established.

OCAM opened on the 26" day of April, 2008. All the tactile pictures developed till then were
dedicated to the museum for display. Several groups of the blind visited there. The problem

was still left behind: there was NO standard for the tactile display material.

3. Formal Standardization of Tactile Material ®
Through a series of activities in 2006, 2007, and 2008, the following three main concepts

were determined:
(1) Tactile images should be easily produced
(2) Tactile images should be duplicated in no time

(3) Tactile images should be displayable

As a precondition, all could be done within reasonable cost: a sheet of A-4 size capsule paper
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costs 80 yen and a sheet of A-4 size panel board 200 yen.

(1) Easy Production

We need to change photographic images into tactile ones without complicated procedures.
In other words, the procedures of developing pictures into tactile images should be determined
so that everyone can follow. Two types of digitizing software were examined for this purpose:
Stella Image 5 (AstroArts) and Photoshop Elements 7 (Adobe). The former can reproduce the
detail better, while the latter can emphasize the limited part to be informed better and needs

less steps in developing.

(2) Quick Duplication

We need to produce a tactile image through a series of activities in NO time. The process
can be described as follows:

Picture Taking — Digitization — Tactile Graphic Image Production

After various experiments, Photoshop Elements 7 finally made this possible because of its

simple processing steps.

(3) Displayability

Easy production and quick duplication seem to be the most important elements to spread this
type of material widely to the world. We can now comply with these requirements. All we need
to do is to make a database and put the digitized monochrome graphics in there so that we can
access and get ones we want in our own house, office or school, copy with a laser printer (one
which uses carbon tonner is strongly recommended) on swell paper,and heat with a thermal

expansion machine.
What we produce must be worth museum displays. We need to put as much information as
possible in a limited space of a panel board. Audience should be asked to review the works if

they are displayable. This should satisfy not only the blind but the sighted as well.

The attendants of the previous exhibits have suggested that A3 size is the most suitable size
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to include three kinds of information. The left half of each panel board should consist of three
portions: letter explanation, Braille explanation and color images. The right half should be one

or two swell images made from swell paper.

M. New Challenges of Art Museum and other Institutions
1. Challenges in Europe
As mentioned above, in the field of Astronomy, three groups started developing tactile

material for the blind.

At the same time, in the field of fine arts, the similar attempts started mainly in European

countries.

According to “SURVEY ON MUSEUM ACCESSIBILITY FOR BLIND AND PARTIALLY
SIGHTED PEOPLE IN EUROPE” held by European Blind Union in 2001, some of the
museums, institutes and facilities for the blind offering outstanding and pioneer service to them

can be listed below;

1) General Museums

National Museum, Copenhagen, Denmark ; Musee des Beaux-Arts, Lyon, France;
Cambridge and Country Folk Museum,UK; Pergamon Museun, Berlin, Germany
2) General Museums with Permanent Exhibitions for the Blind

Tactile Department of Musee du Louvre, Paris, France; British National Museum, London,
UK
3) Museum for the Blind

Museo Tattile Statale Omero, Ancona, ltaly; Museo Tattile Anteros, Instituto Francesca
Cavazza, Bologna, Italy; Museo Tiflologico, ONCE (Organizacion Nacional de Ciegos

Espanoles), Madrid, Spain

A challenge of Museo Tattile Anteros di Bologna (Museo di pittura antica e moderna)

should be particularly elaborated here. In 1999, MTA began to develop a new path for the



blind and visually impaired to reach paintings. Its Curator, Losetta Secchi and her colleagues
started changing 2-D arts into 3-D relief-type “new” sculptures. This seems to have given those
visitors great impact and excitement since they were able to touch and feel what is drawn on
canvas. If all the conditions allow, i.e., if the interposed carvings are well done, this type of

challenge will become successful. MTA was successful in this sense.

Figure 2: Tactile Samples of Museo Tattile Anteros di Bologna

2. Challengesin Japan
(1) Challenge of Ouchi of Natinal Institute of Special Education and his Group

Meanwhile in Japan, Susumu Ouchi of Natinal Institute of Special Education and his
colleagues, learning the frontier challenge of MTA, started the similar research on how to help
the blind and visually impaired people appreciate fine arts. They had a tour of inspection to
Italy to see how MTA had made the 3-D arts and how effective they worked although they had

to deform originals.

Ouchi and others made thermoform paintings by using a thermoform machine and thin
plastic sheets for the exclusive use. In a sense, their challenge seemed to be successful because
the interposed molds were minute enough to express the idea of the paintings. Using this mold,
one can duplicate the 3-D paintings as many as necessary. Besides, the plastic sheet itself is
durable for a long time. What matters in his experiment is that, first, reproduction of the art
depends only on the skill of the artist who carves the mold, and secondly, the thermoform

machine costs too much for personal possession.

_10_
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Ouchi and his group tried on swell paper and examined how effectively it would express
the original art. As a result, “It didn’t work well,” he reports. “...swell paper has been used in
many ways for the blind people and was effective in some sense. It is easily duplicated, in low
cost, often times easy to make the original plate...But it had too much information to express

everything in one sheet, even ‘NOT-seemingly suitable’ for tactile objects...” " He noticed
that one sheet of swell paper has too much information in it and the blind can hardly grasp the

whole image by touching it.

Instead, Ouchi proposes to arrange the 2-D arts by “Tate-Banko” type of 3-D dioramas ",
a Japanese traditional toy putting parts of scenery in a box in a perspective order - from the
nearer parts to the farther ones. He suggests to us that we apply this traditional technique in

expressing paintings by separating each painting into ‘parts’ and reorder them.

(2) AHint for the Challenge of Nakamura of Tokiwa University

Meanwhile, Nakamura also recognized the limitation of the expressing range of one sheet
of capsule paper. In the years of 2006 and 2007, he was struggling with expressing M45, the
Pleiades Cluster in one capsule paper. It consists of hundreds of newly born stars surrounded
by the gas that formed the baby stars. As mentioned above (II-2), he decided to use two sheets
of swell paper to express one object. He thought, “M45 consists of two primary components,

baby stars and the surrounding gas as baby clothes, neither of which could be omitted away.”

As result, this trial worked well. The first exhibit of the Tactile Cosmic Photos held at
Otawara, Tochigi Prefeture in February 2008 was so sensational and successful that mass

media took up this topic here and there.

Nakamura persists in tactilizing photographs with swell paper. With his students, he has
made over a hundred cosmic views (the milky way, galaxies and nebulae, sun, moon, planets,
comets, shooting stars and so on), about fifty facial expressions (happiness, anger, sadness
and pleasure), about a hundred scenic views and historic places and remains. He was sure

that ONE sheet of swell paper IS NOT sufficient enough to express a lot of information in

_11_
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one photograph - shape, color, size and location of each component in the photograph such as
trees, people, animals and buildings. In this paper, therefore, Nakamura proposes a new (old

fashioned) effective style of expressing arts with a set of several sheets of swell paper.

IV. Expression of Fine Art in Plural Graphic Images
1. Expression in Plural Graphic Images

So far Nakamura, Kikuchi and other project members have done some extensive experiments
on “Expression in Single Graphic Image” with cosmic photographs. The idea is that the whole
photograph is composed of ONE single component and thus should not be separated in any
manner. However, in some cases it didn’t work well as discussed above. As a result, Nakamura
had to prepare two tactile images to express one cosmic image. The display of stars was
considered to be the first component, and the spreading gas, the second one. By touching the
separated components of the cluster in a suitable order, he expected visitors to reconstruct by

themselves the image of the whole photographic image in their mind. (See Figure 1.)

This inspired Nakamura: in some cases, people might more easily and comfortably
reconstruct and capture the whole image in mind by touching the discomposed components
in a suitable order. He proposes a new technique and procedures of expressing some kinds of
photograph and paintings by discomposing them into several components and present them in

plural graphic images in order.

2. Expression by Component Order "

Every painting and photograph is composed of many components, “chief motif” or the most
valuable component for the artist, the primary component, less valuable ones, the secondary
one, the tertiary one, and so on and to the least valuable ones. In order to express one work,
Nakamura tries to let the blind and visually impaired touch, and feel and reconstruct the
components in their brain by re-arranging them in a suitable order, Thus, he tries to discompose

the components of the art work and present them in order.

There seem to be three ways of orders for the presentation of the components:

_12_
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(1) Expression by “Value of Component”[VOC] Order "
(2) Expression by “Distance of Component”[DOC] Order "
(3) Expression by “Size of Component”[SOC] Order"

(1) Expression by “Value of Component” [VOC] Order

This is based on the value of each component. It is sub-divided into two: order from more
valuable component to less valuable one, and the opposite order, i.e., order from less valuable
component to more valuable one. They can be designated as “Most Valuable Component First”

Order and “Least Valuable Component First” Order

We have to decide which component is the most valuable for the painter and reorder them.

The real intension of the painter should not be neglected. It should be translated very carefully.

(2) Expression by “Distance of Component” [DOC] Order

This is based on the perspective ordering of the components. It is sub-divided into the
following two ways: order from the nearer component to the farther one, and the opposite
order, i.e., order from the farther component to the nearer one. They can be designated as
“Farther Component First” Order and “Nearer Component First” Order. Here, the perspective

order of the components can be rather easily recognized visually.

What matters most is that the nearest component does not necessarily put the highest value
in the picture. In the sample of the famous woodprints Fugaku 36 Kei (Thirty-six Views of Mt.
Fuji), the mountain is often put as the farthermost component. However, without the mountain,
this series of woodprints mean nothing. The farthermost and the smallest component in this

case is put with the highest value in this series of woodprints.

From Fugaku 36 Kei, we chose one of the most popular work named “Kanagawa-OKki,Nami-

Ura (Back of High Waves at Kanagawa Offshore)” as a sample of this experiment.

Here, we separated it into the following FOUR components:

_13_
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A) Mt. Fuji
B) Three Boats
C) Highest Back Wave

D) Lower Front Wave

Figure 3: Kanagawa-Oki, Nami-Ura" and its Components

As one may notice, this is not the rigid way of component separation. This work depends
solely on the person who digitizes and decides the components. One should remember,
however, the number of components equals the number of the sheets of swell paper used to
express one work. So, in this paper we suggest that a work should be separated into three to

five components at most.

Combining each component one after another, we make the base of the model of the sheets.

The left scroll below is arranged in VOC Order, while the right one, in DOC Order.

In VOC Order, Sheet 1 consists of Component A; Sheet 2, combination of Components A
and B; Sheet 3, combination of Components A, B and C; Sheet 4, Combination of Components
A, B, C and D.

In DOC Order, Sheet 1 consists of Component D; Sheet 2, combination of Components D
and B; Sheet 3, Combination of Components D, C and B; Sheet 4, combination of Components
D, C,BandA.

_14_
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Kikuchi had several discussions with Mr. Obara, Chief of Brail translation Section, Japan
Lighthouse Information Center about the ordering" .

By touching the most valuable component first shown in the left scroll (by VOC Order),
the audience seems less confused or stressed and more comfortable in reordering each graphic

information in his/her brain more systematically.

Figure 4: Components by VOC Order Figure 5: Components by DOC Order

(3) Expression by “Size of Component” [SOC] Order

This is simply the order by size of each component; “the largest component comes first, or

_15_
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the smallest one comes first” type of thinking. It sounds very simple since we need not have to
take the intension of the artist into consideration and decide each component by the size (or the
size of the area that occupy in the art) and reorder them according to the size. However, since
any art, painting, woodprint is solely constructed by the intension of each artist, using this SOC

order takes a risk of misunderstanding the real intension of the art.

3. Explanations of Components
In order to give explanations of each component, we first separate one sheet of picture
(painting, or printing) into the following nine segments: vertically in three divisions,

‘High’*Mid” and ‘Low’; horizontally in three divisions, ‘Left” Center” and ‘Right’.

Now we introduce a new concept of “segment” to point each of the nine divided portions
since it seems convenient to grasp the location of each component by deciding the name of the
divided portion in advance. In the explanation phrases, each segment can be abbreviated as

Seg.1 through Seg.9, as in the chart below:

Table 1: Nine Segments for Explanation of Components

Left Center Right
Segment 1 Segment2 | Segment 3
High High-Left High-Center | High-Right
Segment4 | Segment5 | Segment6
Mid Mid-Left Mid-Center Mid-Right
Segment?7 | Segment8 | Segment9
Low Low-Left Low-Center Low-Right

Next, we give formal explanation of each component. We must describe where (in which segment)

it is located. The outline (or the shape) of the component should also be mentioned briefly.

In the case of the sample “Kanagawa-Oki Nami-Ura”, explanations go as follows:

_16_
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(Page Oney A small triangular shape is located between Seg.5 and Seg.6. It is Mount Fuiji.

{Page Twoy Three boats like shallow leaves with sailors and travelers on boats are floating
in the Low segments: one high in Seg.9, another low in Seg.9, and the rest in
Seg.4. Only the front half of the other ship appears in Seg.4.

{Page Three) A huge wave appears in segments Seg.1 and Seg.4, and is going to swallow
one boat in Seg.4.

(Page Foury Another high wave appears in Seg.7 through Seg.9 and two boats seem to have

a trouble in sailing.

4. How to Appreciate a Set of Art

We must be careful in presenting the audience about the order of presenting each component
so that they will not be too much confused. Nakamura proposes the following style of
appreciating the sets of sheets, Appreciation by "Turning-over Component Addition" Style in
VOC Order.

This is just the same way as we turn over the pages of books. In the case of a set of art from
Fugaku 36 Kei (Thirty-six Views of Mt. Fuji) mentioned above, we have to prepare setting the
five sheets and arrange the order as @, O, @, 3, @. To appreciate them, Nakamura suggests

the following five steps:

i) Touching the art as a whole (shown as @)

First let the audience touch the art as a whole sketch to tell them how much information
they are going to rearrange. The purpose of this first step is to arouse their readiness by
touching all the forthcoming components.

ii) Turning over a page to touch the first component (shown as D)

Let the audience prepare a blank white board in mind and put the first and most valuable
component to make sure its location. Take enough time for them to be ready for touching the
next component.

iii) Turning over a page to touch the second component (shown as @)

Turn the page and touch the second component.

iv) Turning over a page to touch the third component (shown as @)

_17_
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Turn the page andtouch the third component.
v) Turning over a page to touch the last component (shown as @)

Turn the page and touch the last component.

Step 1 could be omitted of the audience does not want it.

The characteristic features of this style of appreciation are:

1. No need to move the hand or even the page that has touched the component, which makes
the audience keep the memory in a more firm situation.
2. Less cost to prepare the set. This set needs only four sheets of swell paler, not five. This

helps the productive cost and effort go down.

Also, the probable demerit or problem seems as follows:

1. People seem not to be accustomed to turning all the pages to the last and coming back
to each page. It seems probable that this action will cause some confusion or arouse new
stress before touching the components.

2. The person who sets the sheets might also be confused in ordering.

V. Conclusion

Nakamura and Kikuchi made tactile samples by three expression orders and asked groups of
blind people to estimate which one seemed most effective. After a series of experiments and
interviews, the team has concluded that the Expression by “Value of Component” Order is most

effective in conveying sufficient amount of information.

However, since it is so innovative that it needs further inspection. Thus, in February 2013,
Nakamura and his students organized a new project team to investigate the idea: Team Masa, a
tactile material developing project team, started their laboratory experiments, using Hokusai’s
Fugaku 36 Kei (Thirty-six Views of Mt. Fuji) under the cooperation of Yamanashi Prefectural

Museum, the holder of the original woodprints. Team Masa is processing all 46 works to see
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how effective the Expression by Component Order is to convey enough information to those

who touch and make new graphic images in mind.

Two samples were exhibited at Hokusai’s Fugaku 36 Kei Exhibit held at Yamanashi
Prefectural Museum in June 2013 to support the registration of Mt. Fuji as the World Cultural
Heritage of UNESCO. More than 14000 audience visited the exhibit, touched and appreciated
the tactile samples. Several groups of the blind were included. The followings are some of the

comments on the tactile samples:

A. “How wonderful they are! I like touching them since they give me  sufficient amount of
information. | feel as if | were talking with Hokusai. Now we will be able to enjoy various
art works by this technique.”

B. “l have been waiting for this kind of tactile material for a long time.  This will certainly be
able to help us the blind appreciate arts.”

C. “I hope this expression technique will be applied in many fields so that blind and visually

impaired people are able to touch and realize the world around us more easily.”

Figure 6: Sample Exhibit at Yamanashi Prefectural Museum

Hereafter, we need to do three things: first, to complete the whole set of Tactile Fugaku
36 Kei and hold exhibits in many countries and gather comments on the effectiveness of

Expression by Component Order.

Secondly, we should apply this idea to the expression of a variety of art and other works to
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see how effectively we can convey sufficient amount of information in our daily life.

Thirdly, we should prepare a database of the model images so that anyone can access from
any place in the world for their own use. This global accessibility will certainly help realizing a

true meaning of Hands-On-Museums.
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Notes:

(1) Noreen Grice is the author of Touch the Stars (National Braille Press), Touch the
Universe: A NASA Braille Book of Astronomy and Touch the Sun: A NASA Braille Book
(both Joseph Henry Press), The Little Moon Phase Book and Touch the Invisible Sky: A Multi-

Wavelength Braille Book Featuring Ractile NASA Images (Ozone Publishing) .

(2) “You Can Do Astronomy LLC” is a limited liability company that Noreen Grice
established in 2000 to publish tactile printings for the blind and visually impaired people.
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(3) Citation from Noreen Grice, Everyone’s Universe second edition, 2011.

(4) The SEE Project Website: http://sunr.Ibl.gov/~vhoette/Explorations/edo/

(5) Robert S. Jaquiss, “Tactile Image and You: A Comparison of Thermal Expansion
Machines.” The Braille Monitor, May, 2003.

(6) Noreen Grice, Everyone’s Universe:A Guide to Accessible Astronomy Places (Second
edition), 2011, pp.26-29.

(7) Ibid., pp.30-31.

(8) For more detail, see Nakamura, Masayuki. “Formal Standardization of Tactile Material

for Astronomy to Operate a Universally Designed Astronomical Museum,” Community
Development Studies Vol.9, Tokiwa University, 2009.

(9) For detailed information, see Salihagic 2009, Ouchi et.al. 2002, 2007, 2011. Also see
Obara 2005.

(10) Susumu Ouchi, 2011, p.71.

(11) Tate-Banko ( 37 K 5 ) is a traditional Japanese art of creating amazing dioramas and

scenic perspective from paper. Tate-Banko was popular and widely admired from the Edo
period (17" century) to the early 20" century. ‘Banko’ means ’Nishiki-e” -genre paintings- and
Tate-Banko means standing genre paintings.

(12) THERCELZE /7y EIRIFEE ] Japanese translation by Masayuki Nakamura.

(13) MO & X X 5 Hd% ) Japanese translation by Masayuki Nakamura.

(14) THR#EEC X A H0Y)) Japanese translation by Masayuki Nakamura.

(15) TRZENEIC X S HEd% | Japanese translation by Masayuki Nakamura.

(16) The original woodprint belongs to Yamanashi Prefectural Museum and the photo images
used in this paper are dedicated from there.

(17) Interview with Fumio Obara in November 2012.
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Examination of child-rearing anxiety reduction effect of the mother by reading a picture-book.

Purpose: Recently, the child abuse poses a big problem socially. But, it is seldom known that many of
mothers who abuse a child are holding child-rearing anxiety. Now, mental support of a mother after the
delivery is substantial. However, the mother with the child of infancy is said for child-rearing anxiety
to be high, and need establishment of support immediately. Therefore, it experimented by focusing
for a reading a picture-book which has effect of reduces the child-rearing anxiety and promotion of
communication between mother and child. Method: Subjects are about three years old child and a mother,
and three sets participated in the experiment. The experimental period was 1~2 months. Independent
variable was a reading a picture-book, dependent variable was (D change of communication between mother
and child, @change of feeling to a child from a mother, 3 change of a mother’s child-rearing feeling,
@ change of a mother’s idea to reading a picture-book. Results: Reduction of child-rearing anxiety
had individual difference. But, as for all the mothers, the occurrence rate of action of “disregard” and
“criticism” was decreasing. Moreover, relation of a mother and a child become commutative because
the occurrence rate of action of a mother’s “derections” decreased. Conclusions: Since reading picture-
book had had influence good for action between mother and child, if reading picture-book is performed
continuously, it may lead to reduction of child-rearing anxiety.
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FIHECTHREFEL BT & LTz, Fiz. TYUE LT — 2O 1175 5 B
AVEZ =2y McERLTOWEVWI Y Ea— 2Lz, NS0 T7—XiFE T
TEEAPNER L, P TRFBROMEEDITA S K 5. BOND 2 REHIC 5 B E
T52Le iz, ZO%T V7 — MAMBIUMEREFAUD T H &L Lz,

4. RERE

M1 G DO HE TR 211725 Tesd, FBGHOET L LTThTh L floRFIce

TAAAT (HRE 7 2—8d GZ-HM450) 11, =1, SDHC (16GB) 2. €
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TANATOMRTEEFE DT 74V 1k BHORBGERZ AT % D DilEk
iz £ L DT 7 1)V 1 2 I\ ORIEZS %I IEDHENR B> T
507,

B N—=ATA Vil X O T a—TFHMC TREAT 5 5tE. T AGHIi OFiA
IR 2RI IBICSE THELTE b o Tz, AW TRADHIZ Lish o
D&, MEHI1E DT L& DFEPMRNRZ > THE D, ADHHNREDLELD
NrcizbTdhs,

5. REBTH1>

AW TR, TV —RA N TYA eBMER~ILF Ta—7 751> (D. H. Barlow

& M. Hersen, 1994 EAMER 1998) Z&HMA L7z (Fig. 1),

- e ey | 1 | .
‘%E’{u}iﬂlﬁ_J i i i i $1z"£n¥ﬁﬂi |
| ! | T
N—RFAVFHE| || S AT || TO—DFHE | || #35
1~ | 1~2BR | 38R | LER®
| i |
BhE % ; C (z)| #r=
FAEMUS || 8R | ﬁam\ﬁuﬂ ! g
A Dhivhy N ozmaEre (| ondbyY i & A
1 | J | LN -4
I ! I hCS Vi
Lo, - L % o,
s ~N 0 i [ L P
& B mammsrups || BE || ?ﬁa&%ﬁmﬂ: & P
V7 DY T omasne [T ontby J: 2 B G
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H ZOAEDET ORI EREHE H

Fig. 1 AHIZOEBRT 1>

T = KA S TYA TR EARHE, 2T o7, Ko, BhERONIVFT
H—7 7YA Y TREN—ATA Vi, TAGHI, 70— 75, #RREHiio 4 7 24 X
THIEZIT7E > Tz,

e, TNENOFM TR L7e REZLI MRS (Table 2),
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Table 2 ZNZhOFHETERLRE

RE# JUsEE g&‘* AAGEE TO—TE #EEE KRR NEHE
TIAR—bk O X X X X X
*f IR RIS R o o} o) o) o} o)
BREERE O X X X X O
SAENEDEERE (@) X x x X (@)
BEHENEEEBLTOLIENT L x x x x x o

6. SRERHARD

FKERHARNE XAET HNS 9HOBRZ 20 ARITA o Tz 1 #OWIZE /18 OFERH
BB XZ 30 HREFEETH S,

W e TlE, R=ZXT A ViHMliTHEZ 1 ~ 20, MAFMicetBLZ 1 ~28
., Ya—7FlT3HME., T5ICZED 1 AMBICHERME LT 1 EREBRZIT> T
L 5o, BB, MRBIZFCETHICENTE S 3 ORN—RAT 1 VOWIZEDIC
HRELTND
7. RERIGFR

FERGATE LCIE, IR AIEOAEBICTHABMEZIT>TE S I D, BRSO
MEREDBRE 7 A Ta—7 TR 1% D 2 [a], A KZENICH 2 0HKR Y > 2 —OH#ES L
IEWZEmIEO AL ONREOH#EEFT TRELTE S 5T,

. BT ERBERICOWVWT

MATZRIS AR DF AN L L, EEEHIE. ORFFRION D D ITE D21k,

@O G DZ L, ORBOE REEDOZ, @RBOFHHMEDEEDOLELD

4R e Uiz

9. BERA

9—1. FU—RRAMTHA U TOREAR
W7z AAT—]

WgemhEO 77 o —)L & LT, ORBEDER, @71 28 DER, O1 DM
@WIZRICBINT 3 7 ELLNDE L S EVOEHE, LLEDO4HHIIOWTHALTESS
720
REVEIERE G, 2008)

AREE. BRAOEEMNZENE & HENRBEEZNTNET ZRETH S, HIE
AIREREIC DV TR TN TOERWLD, RIEEOIEBGERECIHEONA ., £NET
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DHIERIN S, HIRBOFEEZEORICGHITTHRETH S LEZ BN,

HHE LTI, OFRAORMIC X2 AKX (4HH), @7 EENDRERE « 740D
K (5HE). @B TAHNDOALZE (45HH), @BLNOALEK (45HH), OHE
B (4HE) O5 MIREEHEE 21 HE THKEI N T\, Uik LT, 4ET
[m% 72 R Tz
Bt VRS R (JEIR, 1992)

ARRFEFALIRITH UTRAD T NS (HaR&E) &, fSEmm (5 o 2l
HNSHET HRET, ZNETNOKNZRIIEA 14 HEH I D, &t 28 HE D SHERL
INTWS, FEAEE LTI, 4tHETHEZ KD,

UL, SEEATZ2EHEICBE LT, #EHEO TLAW, BHEHEEHOD 555D LW
BHMAT2ICHI0EYI T AV LW Lz, Flo 25 HHRBHIR Uz, £z, A
ZEDNGIE 3HBONRTHZH, fitld (2010) IKBNVT, AREERERCFEL R
WO R 140 BB RDIZETA, afffid 82 &t nxEHEEE A L DHIZTz0,
AR NG MHAREE B 2 BNz,

e A ENE DOEANE (R - G, 1996)

HEHE LTE, eARZHHENE S HMICEET 2EM 15 HEHEAZGRABNME S &
TOFFICEIT 2EM 14 FHEHE 29 HETHKEIN TV S, G, KR TIEEMNICH
I AHHERM 15 HH & RIRUCBIT 28 M 14 THH DG 29 THH 2 Faia i TR L. %
i CEEHMICRET 2EMOMEM Uiz, SaiiEe LTd. s5METHEZ ROz, ZD
% B 2 BATINE U T2 RDTo. RREIZELZ OREBOTFEFEMICE > TR
e KD 3IKEMZRE TN TS (Table 3) 728, FHHREEMEMN E DIKHEICH T 5 D
TUKDERZEHL TS ZRL TN 5,

Table 3 EFJEDK#E

B = =
XFE-HEES  1.0~27 28~31 32~50
- ShHly 1.0~35 36~41 42~50

BEiAENEZ & B LU TOOLHNZRICOWTOER (LE, 2002)
HEHE L TR, A TOLMNE L E S5 80 17 HEH, A THLRETFESEDE
b= 58N 10 HHTH S, TOEMNIFEZRIMICHEH L%,
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TRELE LT, siArFOOMNZELZ 52 5 EZIL EDRF oM LR 6,
4RFHMEENT VS, H1RFD THAKEL. H 2N TERAGEANDBDL,
F3WTH Mz, B4 KD THTBERRE] O4R7FTH 5,

Flo. HPAFNSRTTEEL DI T 2 EMEE I U THRF 217175 - T2k R
M 2R E N, B 1 ETH TERAIFGE]. B2 AT HaARICHd 2HEE ] ©
2T TH B, AHFICHBNTE LR T Z2BE I i zit75o T,

Pl ik LTiE, AfFE TR ZRD T,

9—2. BIEMOXIVF IO—TTHA U TORBERE

i H OISR ORI & LT, MIZEmEcidOEMEH ., @RIERH. @I,
@fT7R > Tl UCDODNEZFTLALTE B oz,

EHIC A= TA Y, BIXUOTo—7HEIE 2 HIC 1E, MABRE4~6HTZ &IC,
T A =7y TENF U IEE RIS Z LTE 557z,

Fio, BT — 200N e LT, ERENRBIE T2 D8I Z L., #HiBZE AT,
9 %47 3V —Id=8 (2009) OB FirE17 7TV —5F 19 HETHRIL Tz, &,
MEGE GIREET). H3H Q- 2x5720) Lohhb IRz (Table 4),

Table 4 B|FITEAHT I —

By EhTI)- TIRE
032 RFER DD
Q%# RF[KHETHETS

OfBEAHES FELBEREVNCBEENES
(O EIv) S Y E TP < )

ORHETS BFEES

O%NHS BEOXE 7BERDS

OBET BFERET

Gyl ES N

ORE REOFE TBIMLTRAETS

(EAR BEORBESEN ABMISRL, BU\, BETA
O#E-Hs BE-BAOARSTVAZEDRIETH - BEETS
(Em REIERETS

BREBIRE  BIOXSERETHHITH FLEFETHIL
(tER-EX BEIETETHL BXETD

i8] BEOEE-THIRLTHHNEEREEALE
(0 REQKE-THICELTELTS

4} REOXE THICELTHS

0 i BEORE HEEERTA

(EE 56 HAOLOTOEELEAS Bil H- B8

NEERERREE0) FIEE EOEWENMDYRE,
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10. FHiE
10 — 1. FEFIFHE

WIFER 7238 LT RIS L T 720 2 W19 18 I EE THfg 20 . HICbZ
R UTet% A KNS H 2 0B R > 2 — 0=, & L% &0 HER <
DRNEREEOHBERICTA YT+ — L RaAVE Y M OB X ORI T > 7.

W DA =215 5 Neitgein &1 iE. REBIC O A E R Z F i L7z, RO NS
. O7 A AY— b, OQFREMRE. O RENRE, @FHEMEELD 4DT
Holz, BHMORADE, ETANATOMHGEEZE DT 7 VMR L, i
FEICOWCHZR TR > T2, Fio, BHOFEBRRELAT 3 DO ML £ Lo
727 7 AVOERGEZFHL, €740 A5, =, SDHC Zif%eH 15 DAEICHD
ioTE 527,

10 —2. R—Z 54 5

1 H 20 7718, W2ehn /18 O HE THYGRER 2 UIs N 5 & Mm-S LN O nhinb b 7z k)
FHETIT>TE 5o, ZOBOITEME LT, BRI FZNZTNIAMS X5 IceTA
AT ZRET B KD IR E AT, BB, SiAHENELNOFET O DI
DNTTH LB TRDEN > T,

20 O DH O D%, REICIEHHORBEEROF ML UT, OFMH. @FHk
i, QFENERERH, OTTR > e CDONAZIEALTE DTz, EHIC2 HIC 1 EERITK
BREICHZLTE 5o 7,

ETA AT Tl Lie 7 —21E, W% )&IC SDHCICB L TE 5V, 2~ 3 HIH
DT —ZNEF O, W7Eh/1E D 5 IEREIEEZ L TE bW, O4HEEZm L T2
FELZET S, &L LIE@WIZHIED HEICFEEDEIICTTL £V D 2 D051 Tlh
NUTzo BN LIzT—2D 55, BGET— 2B 718k 7 3V —7Z 8 IR O 18 %
SFL. BEBIC 2 HIC 1 ERALTE B o T FUEIE REEOHER & 8 T 7 — ZICLED
AOENTHE, ROFHIENOBITHEAEL Uz, D78, T—RICREDH D N4, H
B B 1B IS R OFHEAN DT 2 BRI LTz,

10 — 3. MM AFHE

1 H 20 77/, #F9Ehn /18 O B E THMGEkm Z US55 Hisa e 2R TIiT-> T
EHofc, ZOBROIREME LT, MBI TZENETNNMDE XS ICETA N AT 2#iE
5 X2 1B A T, 58, AN BIMEHT 2ARICDONTIELNEH
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HflETT7mb%EN 57, 20 HIOREARDFHAEMNE DK, REHICIE M H OFRERELER O S
ELT. OFfiH, @FMRH. OEMKHE., OfT&>TARD XA ML2Gd ALTE
Bofze EHICAHIC 1 ERIVEEREICTHEZ L TE Doz, ET AN AT TR LT
T— 2%, WP IEIC SDHCICBE L TE LW, 2~3 HEDOT—2DEX O . W
Zelm 1B D S RERFIHEEZ LTE 5V, OYMREZBEL TZITELET S, £ LLIE
@118 DO B BICTERE D EIUCTITL &0 D 2 DD JFETRIN Uz, BN LZT—&
DB, BT —ZIIHTATEI AT ) =% ISR TFOFEI RS L, B 2 HIC
1ERALTE S5 I IUEE R EOHER & e T 7 — XICREN A DN GH. RO
AHEANOBITHRIEL Uz, 2D, T—RICEEN R D%, EEED SUIZER 1
IS RO\ DA T2 BFA U Tz,

10 — 4. 7O—77Hf

N—R T A Vil & [ U5 CaMii 217175 5 7,

10 — 5. ST

Tu— 7 Ml S 1AM U7 RICHERRME S LT 1 H 20 2o hb b Zit5tn 14
DHEETTHGEEZ L TE 557, TOBEOIEREME LT, BMRICRFFZNZT NS X
T AN AT ZFET 5 K DI 18I n A Tz, 20 RO D O D%, REE
I H OFBGCER ORI L UT, OEMH, @FEMRFRT., @RI, Ofrk -7k
WODHNEE LIRBARDZ A MIVELALTE S o7z, & HITH IR RIS Z2
LTEDo, ETA AN AT TR LT —21E, W%l /1451C SDHC IR L TH S,
HEAHHOBRIC [FIUL L 7z,

BE. HEFRFRHEDORRICIT A > TE b Il CONEDHII TR DA > T,

10 — 6. BT

MERFREATAS 1%, WESE D3R 2D . BICBZRE LI A RPENICH 5.0
iRt > 2 —oimifE=, & U G 1830 Bk < O RO E#ERIC TR
k21T, RERIANIZE R Z 9200 LTz, PG i T, OMZcSm U7 da,
QIEADFHEHE ORI, @7 a—TFHliN S 7 + 1 —7 v TEHli O OHAMIC Hir
MR ZITE o e, @5 %uiAEME 2RI 20, DLE4 SICOWTERZ Ui, ERHT
DONEE. OBVENRE, O EERE, OFiAsHNEER. @nisMirezeBL
TOLHNZLD 4 DTH>Tce EHICFHBRICBIML THTORMZE Mzl Tz,
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n. 770=24>%9

HHEDORBIC, AFROARDOHINCOWNWT, TTV—=T 4 V%2755 Tz,

e I IR T2NRE LTiE. OO0 HINDMEARDF AR NI X 2 BRAZD
KRS OWTHGETT 22 & ThoTzT &, @M% L. ARROHNZZERNTICHAT %
& KERCFBDH 2 A REMED & o To T AR D N2 (RE TR ZT TR 512 L D 2 fi%
MiH L7z,

12. &L

REFZE Tl M1 E OB DT 2@ % f=dic, WFn 1245 21, #iftlz
T T LB IEICETHAZ LW e, TDkd, RTOERBK Fkic, #Hle
LT 1 #H 3,000 M D272 i 5e i 118511 Uiz,

R
1. WREERE
1—=1. FU-RRATHAVOXNRRERE
Fig. 2 &b, Mo A TR, FORDFZIHE TR E WD Lic, e, HEHm TR
BRI L 720 Mo.B Tld, SRl CROLIFR & I L hS, SR E R Lz,
Mo.C T, HRTGRICTD DAL NI, FHGRICII LD A S NE > T,
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1—=2. BMEBOIVFIO—T7 7514 O BRIERE

ZINEM O IVF T —T THA OIS RIESE M. UFOX S BEkhibN
Tzo BB, AREORESNIE 52 1, RIESSIE 138 THS, £z, Mo.A X 1EMZD
TAa—=7y TN EHEL DT L TH o, 13 HERICEML T\ 5,

Fig. 3 & D, MoAZ, EBAMAZ D 370y b HE T IR R EDHESEESED )T
MEGHF R KD B @ o7, 4 70y b HTREEES R L BT ROENZ E A LR
<Rb, 571y bHDSIXEEEAO AL MR E D RN E L Eo Tz, T D,
NMABE RGO D E O R XEBRDHE T L7z, Mo.B 38K T Mo.C DHELTG AL L ]k
1S, FEER A IEEICEEE R RO AN EE R K 0 & <. Mo.C IR U Tl [alk
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2. BRERBRE

BHBEBREIOBRAORMIC X2 @K, @1 L E\DREE - 1T AN\DE I,
Q@B THN\DALE, DEBANDOALE, OETED 5 FMIRETHKEIN TS,

RESICH TR K ORI & UT A HEATAREICHELTE 5 o7, Table 5 &
FNFND PR REEE O HIEDOZEDETH %,

SHORBO TBEANOARLE ] L TERAOFMIC K MK 3K, MoA &
Mo.B (Z{EEE, Mo.CId ERdDARLZZIR LTV ARV E WS FERTH D, il & 21k
BRHNGEN Tz, LHAL, MoAX T EENDRE « [T \OEHK | HMERE, S H
BHCZIL L., TETHNDOARLE] & THEER] TEPRNSEREHCEEA RSNz, Kz,
Mo.B i& [+ EEN\DREME - TTANDOAIIK] OROZ(LIERSNEh > TM, TETHN
DRZIE] PMERED SHBEC, THER DEEED SHEHCEET 2 LW R TH o Tz,
EHIC, Mo.CiE TFEENDREE - fTANOARLEK] & THTHNDNLZE] DHH
AHMIIC BV TIERETH > 7o, BFRIHMETIIALEECEL BRI HRTH -T2,
T, HEEL SR SEEHC RS VS AL RENT,

Table 5 BHROBRRIBEREDEFFHIS K OFEREICH T 5 FIHBEDEL

Mo.A Mo.B Mo.C
FEl EFR Tk FHH F Tl  FHa BFR Tk
FEELADEE-1TAH~DE 180 3.00 ) 1.40 2.00 ) 1.20 1.00 |

BREERE

P BB ha R (g BB x
. oy 250 1.75 1.75 2.75 1.25 1.00
ACANORRE o gar | mm om0 EE ox
oo 225 1.75 l 400 3.75 l 400 3.75 l
= i mE E ma g
. <k 1.25 1.25 - 1.00 1.00 - 1.00 1.00 R
ASNORER g Em x x
1.75 1.75 1.75 1.75 1.00 1.00
BR = b B % - - -
ARAORBISEORBRE o o EE ER x

3. WRRFELETRRBIIONT
Table 6 "5, TG & AR Z2 AR BV TS Mo AICBW T, T4DDF
RO G ENENG ) DM 2% 0REE D &<, THEERE] < EZ>TW\Wiz, TH5IC
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PR EE D EWD Mo.C Tld, TERAOHRMIC K 28K, TEBANOARLK], 11788
NODREFE « {TANOEHK |, [BTHNDORNELEK] O 4 DDOF RO EMKEMEL |
HER] BEhot,

Table 6 AHROXNRRE LB REBEREDERHES LURETMICES S B THEDE(L

Mo.A Mo.B Mo.C
FEE NARY N Ep:
SRR posmarenimar SOOI snsmonimca.
£ 2% £ £ £ £
BERADFIBILLHEIER 18 18 18 18 X X
BHEADRRR 13 13 X X X
FELADEE - TANDEER 18 30 14 20 12 X
BTHAANDFRE 25 18 18 28 13 X
BEXE 23 18 40 38 40 38

4. RHEDELDOEERRE

4—1. iR ZTHEAIED T LDFR

EARZFHAHENEZ T ORI E UTRBINED K S ICEZ TV ZDONHARS 20, F
AR CERFRKIC R 21175 5 7o ZORER. LT O X S SRS DNz FAIREE,
(07« JEES) & T2 - Sndbv) 02 FURETH %,

Fig. 4 £, Mo AldeAZ L C Lld. 307 - JRkETS). (248 - Shdn) Lic
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5. ZiHEIEELES L TOLENEL

AREZHV., ZAHEMEZ EBLTHLNZLHNZRIC DOV THEER N & UTREE
WCARETHZZLTE 5> T,

5—1. SiHENFICKEBHDOENZ(L

REROLHMZ L LT, T (2002) D4 FRiRERS LICoiEiTR 5T 4 F
MR, THAREL TERGEANOBL), ez, TBTEERREE] Thd, *
NZNFIRE T LIS E RS Tz,

Fig.6 X0, MOAXANFIXRTICEILZRCEhoTcemEL TV, LML,
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ROz T A, Table 7 DX S EEIEHNH LN,

Table 7 FiHEDEICLHERDOENZ (BHEED)

EAEINEICESBHEOOEMZEE(EHER)
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FEBLIZEFICHRATHIToN-FREDFIEEEMNHOT=. TRLTEHE
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f=o SAENEBRIEFELDNRDMD RANICEERL/NEEDERET=
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DT, FEHEEBLEIZELS>THLEREA(BLT=H),
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5—2. iHEOEICKBBELOHcFELDE

B SR EEDELE LT, {LE (2002) @2 FREZE LIS izEiTR-o
Foo 2 FOIREEE. TERHIMFEGE ], TREARICH T 2REE ] Thb, TNTNFMRETE
I ERDIZE T A, LIFOX S 5kERME BNz,
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6. RESLUTITHOAHICOVT
BHOTF—2OHEE LT, BEE FELOITEIE L. #BERIZ, BT 2HT
dV—I3 =85 (2009) O FITEIA T IV —Z#MIH Lz, SE0EHGEE LTI,
WA NTMROBIERATRERIRD O 5 7% 10 R 1 A > Z—INLe 354 2=Vl
RIS KD, FERTE T, 10 (14 Z—=1N)V) ZHSNATENCOVT, H
TFE3TAT IV —ICR2TTF v I &ITE> Tz, D%, 30 122 —30 (570D
W, BERTEN N L Lie A > Z— NIV 1 > S L, $aA > 2=V (B0) TH - Tz,
ZTHC K> TN CEBEZERHE & LTR LT,

Fie. BHTE T 3V —OFHMIIC BW T TEIREE OEFMEZ Mg %729l 3HD
F=RZFNTFN1HD. ft3HOTF—2K 1 0EEEH L, BROBZZHEKLLTWVWS K
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e 2 4 L FRE DM TEE R TR 5 oo REED—BRZHEH UIFEE, O MoA &
Ch.A Ohd DN 87.8%. @ Mo.B & Ch.B Ohhb b HiiiH 83.3%. @ Mo.C &
Ch.C Db D 1IN 85.8%. 3D T —Z D —FRIE—BERIE 85.4% TH - 7z,
ZTNEFNO—HENBORLLLETH D, BEENALDLNIIZD, KO DT —ZITDWN
TIEIFEREDN— NTERHE L, ZOMRZMH LT,

Mo AD 1~ 471y MIEBWT,BYEHIC Mo DS Tz o 272 RO M H .
), 7280 NEHL BFHEo THzGDbE 5] O 4178248l e Uiz,

¥, MEFFRHMIIC B 5 3OO MDD b DiF TN IE Mo.A & Ch.A, Mo.B &
Ch.B HMaADFH AN, Mo.C & Ch.C DU DNEIZFEADFA M LIS DT T
H%,
6—1. BBROITENDE(L

Table 8 13757 = A XDOEEHO DD DITEIDOFDERFEZ R LIE D TH S, 34
DEBROR IS B TERREEMED 1 LUFOWG. ZOMETENGECHmICB N T
IS UDERLEWTEITH S EEZ NS, [REDS], s O 2EHHIE
DG EFLENT L& Lz,

F/z. Mo.CIlEFA EOEHIc Kb, MAMKRELN S To—T7 BN THHROMRAEN
HoRIRWIREETH > Tefedic, HRICEBZITE > TeN AFHEORAAHB LT, Tu—7

Table 8 |7 x4 XOBEOHHHOY TEIDFHERR

Mo

BL #A PR _FU | BL #A PR FU|BL #A PR FU
pidz] 256 | 165 | 233 | 60 | 436 | 153 | 267 | 100 | 136 | 438 | 187 | 370

%8 09 | 15 [ 10 | 00 [ 268 | 144 [ 100 | 30 [ 58 | 209 | 33 | 230
ZREES | 73 | 15 [ 107 ] 00 [ 80 [ 17 |20 |30 [ 82 |41 |11 |0
Bhd 26 1 00 [ 30 | 00 | 33 [ 09 [ 10 |00 [ 69 |26 | 20 | 00
[IES) 00 | 00 [ 00 [ 00 | 23 [ 00 [ 23 [ 00 |05 [ 00 |00 |00
BEHd [ 00 [ 00 | 00 [ 00 [ 03 |00 |00 [ 00 [00 |08 |00 |00
AE 20 | 66 | 40 | 00 | 29 [ 45 | 20 | 30 [ 110 | 54 | 00 | 30
S0EE | 148 | 51 [ 253 [ 30 | 106 | 51 | 47 | 30 | 135 | 48 | 120 | 130
SEE-E | 125 | 964 | 433 | 970 | 379 | 855 | 403 | 870 | 336 | 753 | 100 | 470
Ef 261 | 81 | 230 | 60 | 152 | 124 | 157 | 130 | 214 | 146 | 70 | 200
RE-HDEE| 363 | 144 | 210 [ 100 | 194 | 166 | 277 | 00 | 247 | 182 | 213 | 400
fer-bBO | 100 | 24 [ 110 [ 00 [ 153 | 42 | 110 | 30 [ 203 | 29 | 67 | 30
THELS [ 24 | 37 | 140 | 60 [ 184 | 51 | 100 | 30 | 172 | 189 | 123 | 300
ik 25 | 09 [ 10 [ 00 | 63 |07 |33 [ 00 |67 |20 |57 [0

21t 15 100 [ 00 [ 00 [o03 {00 oo |00 |12 ]00]00]30

% 03 ] 00 [ 00 |00 |00 [ 00 [00 |00 [00 |00 |00 00
___Ef 182 | 45 | 20 | 00 | 19 [ 06 | 00 | 00 [ 102 | 33 | 167 | 30
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FHm 1 HE & 2 HEEEESEDN TA> T0a EEZ BN,
(1) EH] 178

Mo.A D THFHHI 1TENCIZH L DDA L NGE Mo Tz UL, #MEFREHIIC BV TTT
ORI DDA SNz, Mo.B Tk, TAGHIGIC EH] 1704 RRITIRAD D FH»
BN, TOH%RO T 10— 7 G & CHEREHN C & BRI DDA B NIz, Mo.C Tld,
MARHINS TEH ] frEoAiRICHMAA LN, Z0%E T 0—7 8 K ORI 3
WTE DA DN,

(2) [RER) 178)

Mo AlZHBWT, K 1TEIDOERERICEIEHENEN > T, MoBIZHBWTIE,
MACK O RO T5RE ] AR D DAL Nz, Mo.CIZBW T, /T AFEHMD
REL (TEIOHInAA SN, LHL, D% 21 oy b& 22 oy M TROHAS
N, Tua— TRl TR B DN, HERFREIIC B TES T AFHIG & [RIFRE O R
Th-oT,

(3) MAnizME5] 178)

SHDORBD #1725 1T a7z & B L THERRIEN >/, MoABX
U Mo.BIZBWWTIE, DTN TH 20T AGHIC [#FTZIES] ITHIORD DA SN T,
Mo.C TIFFHiliic & 2 2 IZIEH S NE > Tz,

(4) 8% | 178

3HORHD T8 5| [TEE Mz & B L TERERIEN >/ MOABXT
Mo.BicHE W\ Tk, DIMNTH BN AGHIGIC [#FiZ2TS] T8O NA S NI,
Mo.C TIFFHIIC X 2 ZiFZIEA D NGEN > T,

(5) Mg g | 178

Mo.A BXT Mo.C D 2 HDRBID MihE 9 T8N eifiliz & B L TEEALEREL
TWiEh > Tze MoBIZENTIE, N—A T A VFlis XU 70— T 5l Th i Ak
LTW2DHT, dHiilc X2 ZbHIFIEASNED > Tz,

(6) [MHAIEL] 178)

Mo.A & Mo.BICHWT, 2iflizim L AR fTEoERRESE 0 Em< AL, K
WERETHILTERL TV, LML, Mo.Co MHEZE] 178, /MAIK K DD
HHNTz,

(7) [EE - 1252 178)
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3HDORBHICB TN AGHIT [FEV 425 fTEIOAERICHDNHA SNz, L L,
Mo.A TIES/TATLIC 3BV « 18R 1TEIOERLICH MMM A 5N, Mo.B & Mo.C Tld4:
HHRIC DD RSNz,

(8) I'EHMH - Wit 17H)

3HDORBHICHB N T A AFHINC THIH -8 (T8IOMInMA SN Th, 24Ut T3
Wit TN, TRAEMEITE ZEATVWSDTHS, LHr L, MoOAIIEBWTIE,
FAEME BT R > TR T T — T FIC & R— AT 1 VEHMIIC A T3 « 8 17
B4R OBENMNHA BNz, Mo.B Tld. TEIH-#5 | 1FH0AERIIZIFEIF %L .
Mo.C Tid. i « Wi TTEiDERRIDD A DNz,

9 &R F78)

Mo.A & Mo.C TIEMAGHIIC MER TTEIOERFOWMDMNA S NN, T a—T5F
fiicBNTELEASNIED STz, LA L, Mo.C TRNMAFHEEB XU 70— 7 FHiiic
W TER {TEIORADDNA S NIz, UL L, ZOROMERRFHE TIEN—RA T 1 23 &
AR DB TH - Iz,

10) M8 - s - IRH] 178)

MO A BT, KM - 3R « IRF) DOERRHBNAGHHLER DA 57z, Mo.B
KBV TIE. TO— TR TEI O ARSI UTe Y, T OBOMERHIEH & 5Nk
Mot Mo.C TlEk, MARHETERRICOIT MDA LNTN, TO%Ta—7
I TEN—ZA T A VMl DLk & [FARREOERE TH - 7z,

(1) THE7R - R 17H)

3HORHEAMN ANFHITld TR - Z5Rk]) OIT#i BRI D NA SNz, Mo.AlC
BOTE, MATHECTERRNRD LEE DD, 70— T I RN— 25 A 7l & [F
BEOERE LT o1, LML, TOBROMRRHETEADDNAS N, Mo.BEBLT
Mo.CicHBW\ T, MAFHIiSE KT 7 a— 73, MEREHMIcBWTE THER - BoRk] 17
BOERBOWMDMNA S NIz,

(12) THEE] ) 178

3HORHEHO THUH frEhdEdliz e B L TEE A EER LTV RN, LML,

3HDOREHON AGHIIC B Tidbdhic Hih) 8o hH s Nz,
(13) TAAE | £78h
SHORBHO TEEE | fTENd iz e BLTFEAEAEREL TWEN >z, LAL,
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3HORBICHBNT, MAGHIRICIE I EREN0 &R0, ZDHD 71— 7 7% X
UHEFRRHlIC BT HIRIFER L T - .
(14) M) 17

3HDORBBIC BTN AFTHET TG 1T OEELEORDNA SN, MoABLT
Mo.B Tld M AFHIi %O 71— 75l 35 X OHERFHBIC BV T BIRIFER LA ko 7,
Mo.CIZHBW Tk, MAFHIIT MR FTBIOA RN D Ui, Z 0% 7 o— 7 5H
TEN—Z T A VFHM ERERLLEOE MDA S NIz, UL, ZOROMERRHE T
FEFER Ush o Tz,

(15 MFE@ERE ) 178)

Mo. A IZBW TR AZD 70— T FHli T T EEEH ] fTBOERRICEIND A b iz,
Mo.B IZ BV TIE. MAFHIIC B TITEIOA LMD L, Z0%E 70— 7B &
OHERFRHG TP DA BN Tz, Mo.C Tld, 70— 77l COARERLRDR DAL NIz
M, Z OO T L THRL Tz,

6—2. FELDITHDEIL

Table 9 3% 7 A XD T EE DD OITHIO D EEHRZR LI DTH S, 3
ZOTEE DI B TERRFIEN 1 LUFOHBARERL Loz Brizd T L
ELEDS) THES ) T7R7EDH5] ] OA4THEEEGHTONGE Lz e Lk,

Table 9 BT A XDFEELDHDHDHYITENDFEHERRER

Ch

A B c
BL #A PR FU [BL #A PR _FU[BL fA PR FU
3B 80 | 39 | 120 | 60 [ 328 | 73 | 220 | 30 | 142 | 170 | 210 | 600
%5 29 | 47 | 73 [ 30 [ 340 | 144 | 10 | 30 | 128 | 262 | 43 | 630
ey | 08 | 00 [ 10 [ 00 | 33 [ 19 | 67 |00 | 18 | 27 | 90 | 30
BH5 00 [ 00 [ 00 [ 00 [07 [ 00 |00 [00 |00 03 00 |00
BET 00 1 00 |00 [ 00 [00 [ 00 |00 |00 [05 [00 |00 00
BEDHA 00 [ 00 |00 [ 00 [00 |00 |00 [00 |00 |03 00 |00
FE 00 | 12 110 [ 00 [ 03 [ 17 [ 10 [ 00 |08 |10 [ 00 [ 00
ZNER | 26 [ 12 |30 [ 00 [ 37 |19 | 63 [ 00 | 46 | 49 | 67 | 00
SiEA-dRE [ 506 | 145 | 383 | 00 [ 216 | 134 | 320 | 00 [ 403 [ 378 | 310 | 370
B 149 | 90 [ 140 | 30 [ 64 [ 107 | 67 | 30 [ 121 | 141 | 110 [ 230
RE-HR-RE| 224 | 299 | 363 [ 300 | 207 | 132 | 153 | 30 | 202 | 219 | 157 | 330
R | 109 | 66 | 97 [ 00 | 84 | 12 [ 110 [ 00 | 48 | 13 | 53 | 30
FHEM [ 106 [ 55 | 110 | 30 [ 74 | 73 | 110 | 30 [ 134 | 123 | 67 | 230
ik 18 | 03 [ 00 |00 [ 33 [ 06 |23 |00 [22 [03 |43 |00
41 08 [ 00 |00 [ 00 [03 |00 |00 [00 | 15 ] 00 [ 43 |100
14} 00 [ 00 | 00 [ 00 [00 |00 |00 [00 |00 |00 |00 |00
i 46 100 ] 00 [ 00 [ 12 [ 05 |00 [ 00 |31 |03 ][00 |30
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(1) FEH] 178

ChAIZHEWT, MAFHETE TTEH] ITEIOAEERDN DI DI N A S N,
ZOH%DTU—TFHHIC BV TIIEINA SNz, LA L, TOROHERFEHETIZIZE A
EERLTWEMN> 7, ChBICHBWTIE, MAFHEICBWTHERERNED L, ZDH%D
70— 75l B & CHERERHBIC BW T B AEREOMADD A SN Tz, Ch.C Tl /T AGHil
THEFENDT MM, Z0%E 70— 7 31l K CHERREHIIC UL TERRO N
MAHENTz,
(2) 5B 178

ChAIZHENT, DIDNTIEHA2MNNMATHIIB LT T O—T7 70T 58] TrEio4Ek
FOWEINAHA SNz, ChBIZHBWTIE, MAFHGiE KT 70— 75, HERFHmIC B
T MR THOERROW DDA SN, Ch.C Tk, /T AFHMITS K OHERFTm T4
FOWMMWA DN, 70— T3l TlEAERRORDMNA LNz,
(3) izt 17

3HOFEED THFIZES] [TEOARERIRFTMEZEL THE O EN> T,
UL, 3EDTFEBICENT, MAIKK D 7a—TFHli TOERLRN DT ML 7z,
(4) [HEE] 178

3%HDTEE DI ARTAPES {TEIOARRIT 2T ZE L TE LA LERL TWiEh >
2o LU, DIDNTREDZMN3HDOT-ELD [HHTZMES] {TEIOE RIS AFE D
AW H BNz,
(5) [EAW - $2%8) 17

3HDOTELD [FEV - 5 fr#oFRRE, 2FMiZEL THIRDEL< BT,
LHL. 3#DTEBICBNT, MAILEKD, DINCTa—T5HET FEV - 1858 17
B4R A A B NI,
(6) [EiRH - Hedr ) 178

ChAICBWT, NMAFHIGIE KT 7 10— 73 i, HEREHGT [EEH - &) 178ioEik
RIODA SNz, ChBIZEBO T, Ta—77HiT FiH -« )5 frEhofiRic
BIMA SN, ZOBROHERFFM TIE AR L Thiah o7, Ch.C T, FHliic X %
KERZERE T ST, Ta—TiHlcOR T3 « M) FEIOERRITH DDA S
ni,
(7) "ER) 478h
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ChAICHBWT, MMAGHM® X CHERFFHEIC TER ) 7B RRISHE DD H 5 Nz,
ChBicHBW\ T, MARHGOH NEM ) fTEIOERRICHEINAA SN, Ch.C TR, 7
O— 7Rl DM TERL ATEIOERRICH DDA SN, FHliIC K52 kidix &
WNEHBNIEH DTz,

(8) /et - teal - IXHe| 17H)

ChAIZBWT, NMAFHEE 70— TFHlc BN T 18 - R - BRF [TEDAHE
M AH S NIz, ChBIZBW TR, MARHIiB KT 70— 73, #ERRHMET [hdg -
flERe x4 AT D ERRICH DDA SNz, Ch.C TR, TO—T7FfIcBNTHIMNIC
N8 - MR « IXFH ) fTEIOEERICED DA SN, T AFHITIC BT 3IEE A
ERENGEN T,

(9) MR - OR | 178)

ChAB XU ChB T 7 —77Hli T MHE/R - ZKk] 1TEIOHEMAA SNz, Ch.CIC
BWTIE, MAFTHETHIMIC TR - ER) 1TEIOERFISH DDA SNz,
(10) M) 178

3HOTELD MH) THOERRE, 2z EL THE D E G, L
L. 3#DTEBICBVT, MAFHETIE DT MK fT8EOERRICHDBRA SN,
ZOHO T O—T T BT, ChA Tl ML 78N 4EEd°, ChBIcDW Tk
HIMc THLH 1780 ERRICE DDA SN, Ch.C Tk, MtH frEho LRI m
MALNTz, LA L. 3HDTFEEDOHERFFHRICH T THEHL fr8iofkidH 5 nik
Mo lz,
(1) TA5IE | F78)

3HDOTELD AL [TEIOARERIE, 2iHiiz@EL ThE O Em &b o7z, ChA
BEU Ch.B DRFHMIC I 2 FEERIE 1 LLFTDSH, nHioRRe Lzl kel
7zo ChCITHBWTIE. MAFHIEDA AR FTEID BN LER L T o iz,
UL, 7Ta— 755 & CHEFRFRMEC TRAN—RA 5 A VMBI T8 ) fr8o
RICHITHTIEDHMEINNH SNz,
(12) TR 178h

3HOTELD MH] (THOBERE 2FEZEL ChE ol ahoiz, LhL,
3HOTEED MG {TBOARRIINAICK DDA EN, T O—T FHilid X Ui
FRaMilc TR frEniddsie Lah > 7,
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(13) MEEEE ) 178

ChAIZHBW T, NMAGHIG B K CHERHEC© TR 1TE A RRBIIHD D5
Nize UL, 7a—T78li CTIZZtALNEN 5Tz, ChBIZBWTIE, 7o— 7 3Hf
DAHDF T TEBIERM THOAERRIIMMNAA SN, Ch.CIZBWVWTIE, Tu—7
FHlOAZD I M TEBIR] BI04 RIS DDNH SN, FOBOMEREHIGIC BT
& TEBEL ] TEIOERRNEIN U T2,
6 — 3. BFREOFTEOZEIL

Table 10 357 = A ADFEEDMND DITHIDO D LR Z R LIEDTH %,

Mo &Ch
A B c
BL f#A PR FU [ BL $#A PR FU | BL HfA PR FU
BEEAhed| 14 | 00 | 30 [ 00 [29 | 26 | 33 [ 00 [ 39 [ 141 ]| 53 | 200
A¥vyy7 | 00 | 821 | 200 [1000 | 26 [ 175 | 133 | 170 | 15 | 204 | 00 | 00

Table10 &7 x4 XDEFDHHDO W ITEIDFGERE

(1) Mgz abEs | 178

Mo.A - ChAICEWT, Ta—T7FHlIcBNTHhIMC [HRzabE5 ] [TEO4ER
FOWMMAH SNz, Mo.B - ChBIZBWTIE, NMAFHIB XU T 10— T3¢, HEREREAM
IKBNT Rz EDE 5] TEIOERRICEDDNHENT, L L, Mo.C-Ch.C Tl
MAGHET TR EEDE 5 ) fTEOEERISHEMMAA LN, ZO/KE 70— T 7HiiE X
UHERRRHIC B THERID B & D 5Nz,
@) [RF>> 7| 178

Mo.A - ChAA 5 KU Mo.B - ChBIZBWT., MAFHIiE KT 70— T3l HEFFRHT
[(AF2 2y 7| frEoERRICHE DAL NIz, LML, Mo.C- ChCIZRIL Tk, 1t
AFHIT TRAF >y 7 ATEIOERRIIEIM LIz DD, ZD%O 71— 73 il XU
HERFRTN Cl3 A LT o Tz
7. EIREFE

HBI3HEELE LT, I MAUMNIC 3R ZORBHON MDD %2 1 KL EA TV
WRZEBE 6 AICFEEZRIT > To b ole, sREE LT, 5 F (1979) @ SD iEZ i
Lo HHE LTI A 43 MDA Z TIHFETRELTE ST, B, &~ (1979)
Tl 49 OGN TH > Teh, RBONA LHHTRICSTDb LIV E LT
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TR C — R T ), THELZ LW —ShA L), THEEEC—-EX Y
IR U, TESNREC —RTFEREC ], THOEC - LEWE UL, TEENREC —
FERMZZE T D6 FHIEHL TWAW, &K (1979) IZBWT. RFaOER. BA
FXHE 5 DD FMALENT NS, 1IN FHIEEIEHG, 25 2 KA 2R - tifg. 28
3R FNELE - SHER. AT - B 55 P IRIEEI T H B
FISFEED TR E LTI, 1 HOREREICDE, OR—=RT A Vi, @ A7,
@7 a—T7 7, @R D 4 FHfIC BV T ZENTN 3 My OMYR T — X G 12 DT —
ZEFIELTE B o7z, 1 DOMYRET— 27 5 %, HISFEEHKICEEAZLTE

Table11 ENRFFEDRHEFOH (/N2 —175])

5 _H EF1  RHF2 K@
EHEW: [ZEOME -92 .35 .67
RN Eo)[:apAN -91 37 .65
k72 IRF 72 -.89 21 67
EIZEATR BER 89 .01 .80
Bl EH -.80 15 .55
A% LY ALY 79 15 .76
[EESRAN SEATE 77 18 74
Ry R =7 77 13 1
#HEOHD HYELYL 76 -.09 52
A—FSRE EELOHA 75 13 .66
L&#LAHELT: FEEELE -71 12 44
EEEELE ERKDEL 70 30 77
BEITT= R’E 69 28 73
EN AP BLWEFU 64 24 .60
O EaLL 57 23 .50
D EME S ER -.01 .87 .75
DALY LTz #hHL -36 85 58
T URDELN TURDEEL 37 -75 45
A b2\ ElF&EFLLY 16 74 68
BHLAPLT L FHLAIZTL LY 18 .78 a7
wot=Y L= [xY28t= 12 81 .76
FE E50 14 .80 .76
‘L SBEERY TR 12 68 .55
BN [XIF L Ly .36 75 44
FELL Weis Ly 23 .66 .64
Pt 11.951  4.206
BH5HE(%) 47804 16.825
REHSE 47.804 64.629

HEBEMD 30 UTDEDH LT, 2EFET 20 U EHBEHBENTWEWL ITF@RE— ERE, TLehic—PiEofkly, M3
IZidEofe—AEDYR), PhESHV—EW], MF84 LWL—71880], TRELI—FAREL], (B -RFZTOT), [0
EShfc—mEntcl, Thodb Lic—&> W Liz), TOUDULI—8REE), R34 G—Tx vy Mz, BHE-HE
D75, TBW—%LV], TRFDHZ -5 > 574, EEGE—E2EF0], TEERW -G, DEREhic—&4+
51, THfefeh =287 D18 MEERFAITDOEEHL SN LTz.

_52_



TG AT & 2 BRER OB WA LA IR OGS

59V FREZRBEOIRL, 2 12 OMYRT— R OFER TR 5Tz, ¥, EFIRD
AAEEEER L. 9 1 HOHPTRHG S & ICHEEIEZ Z > X LN L, KIS EER b HEICD
W B HBENEE S > 2 LMCERE LTz,

SN TiEE LTid, SDIETHM Lz 4 43 WA L CEMA L Ui/ 2 FikiC
KBHWRTFIMZNTE > Tee TORR, 2IFHENZYTH S LEA DN, £ THE
2 WFZE L TEAL U 2 FiED Promax [BIFEIC X B RO 21755 T2, Z O
R TR ERTAMRE RS EN 5Tz IBHEZANIDLERNT 2 L & Uiz, TR,
F1IRFIE 15 HE, H2RFIX I0IHEHTHRENTED., FH5REBIZ6EILL LE
otz W1 W2 NEHIERF. 52 W12z TR & Uk, £z, WFatio
FEE, WREIER 7O TEBEB W —IcEvh k), TR —8hia]). Tk —IRFix .
MHMR— M5, TLALCAL LI —17&FE Lz O5HE ERRMERTO 7R
DFEN—T VRO D 1IHHIIKDWTIE, Wiid 5T & & Lk, WrniofsEz
PURICRY (Table 11),

7—1. MoA & ChA DENRITIERESR

Fig. 11 XD, Mo.A & Ch. A OHIRFEE TIE. ITHEENIER T I BV TET AFEG IS
WOBARENTZM, X=X T A Vil & 70— 7 i BN TERIZA S Niah > Tz,
LA U, MERERN T SE0 7 a— 73l B0 TN AR SN, ZOBOHER:
FHIIC B THERFE NI D A BNz,

7 -

OBL mWINT @PR m@&FU

6 [

CHRFOFHNEANIFTEHENT

0 2

EBERTF RIEEF

Fig.11 MoA & ChA DEFHEICHIT 2R FRIDENRFFEDTFISE
N—R51 ViHliE BLI, NMAFHES MINTJ, 7O—73Ff% (PRI, #FFEE (FU) LRETETLLTD.
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7 —2. Mo.B - ChB DEIRTEHESR

Fig. 12 £ ». Mo.B & Ch.B ORISFE TR, MAFHEICHBWT NEEEE T BX T
TFERIPER 7 BAICmh A SN, TO—7FETld. MTEEER T T AGEE &
DIFUEIRD LT, R—=2 T A Vil & © DN L T 5, & SICHERRTfIC
BTN R LD BN, UL, TRRMER T &, MAGHEIC BV TR b
L7z 00, 71—7 3 liE X UHERRHIC B T A 5 iz,

OBL MEINT HPR HBAFU

(HRBFES T EHANENIT ARSI

ABHAT BIHAET

Fig.12 Mo.B & Ch.B DEFHIEICH T 2EFRIDENRFTEDFSME
N—RZ1 ViHiiE [BLI, NAFHMEZ [INT), 70— 75HE% (PRI, #E5:TEE FUI LRETHTLLTH

7 —3. Mo.C+ Ch.C DENRFTLERER

7 -

OBL MINT HPR m@FU

21|
% 6 L
i
c 5
&
F 4
5
£S|
F 3
;:‘;
o 2
i3
® 1

0

FBHEAT BIHET

Fig.13 Mo.C & Ch.C DEFHIC &1 5 EFRIDENRFTE DFIIE
N=251 V5l (BL, NMASHMEE (INT), 7O—J5¥f% PRI, ##FFE% (FU LRETHTLLTD.
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Fig.13 X0, Mo.C & Ch.C OHIGFE TIE. MEEMEKN T 1FAMN AGHETTlE b3
KA UTed, To—7FHiic B TEgnhA SNz, L L. ZO%OMERRHIGIC
WTIEIA Utze MREAMER T BT MATHIIC BW TR AICEND A BNz, 2
DHD T 10— T Gl 3 K CHERFEM TN AR L 0 35D Lz oD, bI N T
EHBEMRN—RF A Vi &k O &/ AUEHEINL 72,

EZER
1. XRRERE

AREEZSBENHICE > TRELZF LT L, 2 HIC 1 EOLEHIE & LTI ARiEY)
THH RN EV, ZOTOARREDORERICOWVTIE, FHliZ & DELIZITRDT,
SHHORAN T EBICH UHEMC ED X S REH AN TWE DO EERT 50
T sC LT B,

F9. MoOABRN—RT A VMBI BT, HaafFm & EHE AN L, ZD%E 0l
BHS SSRGS FE> TOWAREDNEVTWS, ZFORME LT, Mi%REEoO B
BAE ) & TG ) OEMEID 2 HORH K D &/NE L, Wil LT WIRRERE 5 72728
EEZOND, TOIREIC TRFEADSINL &0 BN HTZICEIRIC A>T &
XoMIFT, HEEEN ] D EMNB LV RRICE ST eEZEND, THALEN ] B
Mol TaMme LT, Om#EXLD. MoA I/ S— Mg THH 20 7o FER
WRZETH->T-) LiE->TWVBET L, @ChARM2ZDFEL LHRTEBXZ 1i%D#E
MHO, SBAI 2= —32MHChBR ChCIZHXRTAL—XTEEhostzl D
2EDEZENS, TODRSH, BT Mo.A lZHEICT & E\DBIFICEEZHZ T
WAHRHBTH HTREMD H 2 L 52 %,

I Mo.BIZBI U Tk, HafRml & LS R O Al MO 2D 13 LhE D HEn
TWVWEM, HIZXK > TN 0 AR AL RRFRMNEC RS HEH D, HEAEOHT
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EZON50, FHICHIREEICHEER 52 ENEREST % T L3tk oTz, L
L. D L EIEADFHAENE 217785 T & TRTEGRODEWEEAA LN, ZDZEIL
WBHEIENLHTEHONEZE(LTHD EEZDBND,
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7. HEER

AWIFICBN T, BADFHABMEZ TS LT, BXZ I®EL D 4% EHF DR
DERAZ OO ZN R 2 F S T LIdHIREDN > Tz, i (2011) OWIFERER TR S
NTVBHER EARHZEDORERZHRAT B L. IARDFH BN DOF WAL ORI
AR ZRDORBICE > TIRARNTHZ M, EERICFIETORD L OMWA[EETH 5 3%
W5 4D EBITHT BIRADFAHE M E DB RRLZOEFZIRICZEAZELH S T &
DSz TOT EMND, P (2011) O TREAOE WAL DMK L /- 2
Ke LT, HeROHmEHAENE] LS X0 TREHE LT 2 FEEDHICITR>T
W3 ERHEADEZ BT ENEEE STEDOTREVHEEZBNS, ZOTFHRELT, H
HIEE—HIENDD & LTEKILT 5 CMEADGAENE THEEF A %,

ZOM, KCAI 22— a VEITRAZEMROTEL TH S &, RPN
EBERFLZDEKICEDN o lc b EZENS, X5, TREPAREZFOREOE
WAL & THIRZEFORBAOERAL ] T3, BRALONBLRRZ LEZ LN
b, BADHHEMNEMNE DX S BRI TH % DM &SIk LT < REH
H%

SEOWIICHB N T, RO T > THEH &2 EoSEmMETTEi O 4 iR DK
T, REHO THER) (TEIOERLOIK FIC K 2 ARG MDD D ANDZ(k, ZHUcft
WFEEDRBRH LIS T ENBMNICAR 275 8. faARDFH AN EDREFOITENCN LT
ROEERE 52 2 REEDIERICENC EAVRE N, £, B3 ED 5 ORFDHIS
IR U THENRZEEHREN TR T D, BADFHAMMEZkETEC L TER
RO BN B ATEEMIE Fric sV e E 2 5N %,

e

SERORE

AWFRICBN T, BADFHAFD LGB RALZEET 5 &0 I FERIEFTENEN o7
M. BEHOBECITE 2 EE S L8R D IADOHAE N2 L TITA5> T &
T, BRALOEBICED 2 RENDNH 2 Z ENEZX SNT,

St AR DOHMNZIHSEMNCT B7DITELL O XS HlENH 5 L EZ N5,
9. WHRBIFEOREEREL U THIRERDODIRESNEFT 5D, AL TIEEER
DHHEE B LTI OBIRICE D XTDEEHITORBRZITRV, RRADGAE D
Y OBERAZEBEDIN TS OV TG LTz, ZOREIR, & RALKIHDO N R D ATREE A
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MENTeD, F%IET L OFEE-DMEHB X ORBHOLHN R Z I BT, B
LD = BT E MR 2132 TeDICHHIZIE LT T ENRETH S,

e, FELOFTICLKER, BHIONR—=YF VT 4 BIROALZOIE T E, THIC
FATHIFE T E B RAL ERSBIRL TV 2 KIRBfRE EICOVW TG 5 728ic . 5%
Lk L T2, ARAZER L TOWRENH D LEXENS,

EHIC, AR TRIBEXET 2EM &V S FO IR TRADGA RN E L5 N 2507z
HBALTHEY, fTHOZLIEHALN TV SO EZLE TRBIRE TSN TER
Molcle®, GHROMIRTRELICRHNENMAOREE DD LEZ SN,

DIEORREZ B E AT, FREBOFRANLZEKT 5 IeDITHRADG AR NI ED
KOBMRDHZOM Kie, EOXS GO OGEMREROERAZZ KRS TS D
M EXRTEBHENOHE LTS BN D B L bh b,

5| FASCHR

RS - MRS (1996). ZIRADFAMMEIH T ZRHROE X L EHEREICBd
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I3 2 =7 ¢ IRV 55 1755 (2013 4E 11 A)

VF7IVRUN T4 7 ROEMBEEICDNT
M & /NI

On V-te kuru/iku Constructions in Japanese

1. FC&IC
BEhBhE 1<) & RS &, URSRd &Ko, 7<) BRELTFEN 5EEH 5 H)
TARU, T, BRE ) BEEL T S #EZ2KT,

(1) a KEBEZZINT-o7,
b. j\(EBCiC Cbc_:;'%fzo

MAT, EELFNSEENEDTEAN D DTERWVHVNAERENZ, [17<] TEREN
2T EHEXIHBENTVS,

(2) a COWHIE, BEAVORMEETHTEET,
b. COE Refr< LT HE T,

YR BENCEI L Tk, &L TFOMBEICEGRR S 1<) MRIRE NS T EBIRE
N3,

FREoOARFEREE LTo 7<), RS KA T, B0 7 &R T DV THEBERGE
VTV TAIIEZIERT 2HBIEEIO [17< 1. k3 Dd 5, K. ARTIE
EERNC, FRCHIAMN R WIGSE. TV ZREEL, %iid2 (170 [7)V) ZHibh#hE
ERERT EICT B,

I BRI 2SI R
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KEBIZa > € e > Tkiz,
KESEDDEBEZENTITEXT,
EFRRACE S TRKX LT,
d JEFEAZF>TITEE L

o o

o

FAF (2003) 13, Ba-d) DE A TOHBNCE LT, wh#E [17< ) T35 1B
DEMNMERINTVE T EEBRHLTVS, XEICBNTFRT 20, Ba&b) icH
WTlE, AV FSTHhERZDOTHD, BEZEXRTHLITSEFEAS, BT 5
. AEhE T2 ) ICHliBhEhE (k5 M, AREjE TBANS ) ICHiBiEhE [17< ) Ak
L TWEDTH5, s, Bc&dicBNTlE, TESI&BRS] M, £z, ok
7<) DRFFCERL TS EE R 5%, [1E2] & HFDI B DS & 17 OkkReRE
LT3 EEZHNS, MBIC, ROFR (2003) OFITIE. BEIOEMKIIARFEINT
WRW,

4) a E7/OEMPHATL %,
b. ZENHLE>TET,

(4a &b ICHBWTEHLMNT, TET JOEMNKRS | & 1= KZ] EIFEATV, T
NSOLETE., MPEEICBHIOEKIZV, ThEN, TE7 JOENE T 25 2
MHEL 5% LV HENGELFOHFICHHLIZE WS ONEMERRESZ 57125
5, TNHDORBITIE, FTGOXDOFFHELHLRTZDE THCATL%]), THE{%E>TK
%] WO EHERGERRTH B, ARTIE. (4a & b) DX 5 MR 2 EICHET DN
9%,

FeATHIZE (SfRF (2003). A& (2006), {~H (2007)) I\, FhbhEhE [Z70]) B
FiGOXOFFELEHEE LTV L, XA V] EWVS HEGENGELFICHEEHENT 22 &0
BiiENTW3, L LAEDDL, EDQEE XA O8N (7)) ZESOH, T4 7]
EIESOD), HEHVE. EES5ETRERONICTOVTDOIREREENTRREEEV, £z,
R E NTAEHERFEICBIL T, S HOREEIEmR SN TR,

PEATIIZE L IERRIIS . AR TR, LURD 2 KA 2R LT 2 2HIEL T
W,
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V 7 IWVKRGV TA 7 EOEMELFREIC DN T

5) a EOXSEEFEZRATHN (7)) HBWVIE (47 BN UEHRERTEKT %
DM,
b. VFI)U T4 7 DZYNOREDEZHIITE 20,

a2 HIcBd AHERIE. BN (boundedness) & M (markedness) AEH5- LT
WA EARETIEEZTWV5S,

2. FITHIR

SERF (2003) KB EVTAT - TIIVEIE, TOMKERTHAHV E 147
HBWVE TV EOBRICEALT, 3DD182—2DIFENEREN TV S, LUT,
(6e &f) 1% (4a&b) LA L,
6) Enrhs, brobta—bv—%MATL %,
HAICK S @, HRICH > TRE LT,
AN TL B,
RN HIEHICE S THRET,
¥y /OENMT AT %,
f. ZENHE > TE

e o T o

(6a & b) ICHWTId, HHMHARED V L#%Kid 5 [7)V]) BRKEET 282K L TWT, ©
FRIAEZERICH D, V-V] LETENTES, K (6c & d) ICHBN T, V OIEB
NETEBRFETH S [7)V]) ZEEFMCHE - BFiLTW5 L 525, TOBRIE. &
ZRF W/NETRT L, Tv-V] LRI TENTE S, BZIC, 6e &) IZBW
TR, TE7 /OENMT A 5] Lo Hie Ko, [2EMHZ RS L0 HENGEL
FOHITYHINE DL LWV EHED 7))V KK > TRENTWVWSDT, [HTZ%)
& 1B %% WET D7)V BMELED, [V-v] XIS,

SFR (2003) 1k (6e & f) DR AT DE D, V-v] BHOEHRGED v Y, BEID
BZIN, 7TARY MUBKRER DL EZTWVS, 7TAXRT MEKEEZ., V] 0%
THIGAH, WEEY « DBEIC, FRDHE LTEHELTRIAN > THET 5805 2L TH
%o LUFORNZ LI HEE 2R LT\ 5,
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(7)) a ZOALHADIIN>TL %,
b. WLDKFFBEN N5 7%%>TL %,
c. XFFBHIEATL %,

(7Ta-c) TiE. 7V 3. ZNEhOEFELHINTEILR Uik, [7)0]) ORENE. &6
LRI U T, HEHDDHMICEEL TV & WS 7 AR MUEMZMN 5T 52 8 TH
H5EE A%,

RIS, A7 ICBLTE, TV—V] B [v—V] B KT IV —v] BBNEHE
nTWwa GrRF (2003), LU, TV —v] ROFITH S,

8 a B—=YIZDOKMNHZ TNV,
b. HELMDARIPEEN TN,
c. TEofdizAilz ABhRICTE > TV - Tz,

(8a—c) DT ARY MWEIKIEZ, TX V] LW BIRM, GEL TS IEFEITHEI NS L
5T & THs (FFF (2003)),

I BICFR (2003) T VT2V & IV IFA 7] &, FROB(ERMORC
Mo TEBEIE VWS A A=V THA, ZOROELELANCEEL FAE LM THILTWSD
ThHb.

RICHRH (2006) OBl &5, RHE. VTA27-VT7 7)) BRD [147 ]
KO T7)V) 7% 3D L TW5, BEIOBARNEMELREF LTz 24 770 IFRIT, il
KN ERICHL U e 24 7. ZNh D, BUSHETEIE V OEK T 2 HEED, FLENR
EBHMZI S D, WA BEEZE S D72 RSB ERZ R4 2 214 T Th %, LIF
ICE XA TR T 2 Bkl 7z TnT 5,

KRRICEH>T, AZH-> TR (EXRE,
EDNRA YN TR CHTIR,

BRE TSN TR GREMD.,

d REEDEI DS Troe BEEEE,

9)

o p

o
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V 7 IWVKRGV TA 7 EOEMELFREIC DN T

Qa-d) DEDT—AE T7)V] T4 ] 3, BEOERZREL TS, TOATA XA
FREA T EXEIC B TIEBEIEOMKEEZ R U, Ak L IREME T3 E OREZ £ L T
WBEEZB, HIC, HAPETE., H2EKTHEHOMEORE - BN Tbh TV
LEABIED D, ROZA TR IREM S 2K T HITH B,

) ChHhEESLTES>TVIDEDEL,

CORATIiF, FIZE, TES LTV, ATV, BT, BAEQTNL,
BOTWL, %) BEENS, T2 T7)0) HITAEERED, & 22ngah cld i<
REI B E), DX D FIROER L 755, FTGOXDFEEE VT I)IL-TA427] O V]
& (7)) A7) HHERETH 2 mh . RICHRRZERENEH 2K T 21 T L Bl
TV,

1) a HBHRMENTHRE (HE - 4D,
b. HEMNEDLDN TN GHKRO.

C. A& Tk B,

d. WEHEL o T GET,

(11a) ICRAL TiE. XDFEKER R EHERFE (FEX) BHO. FERICHLT, Hhbl L
WO BISAERTH T EARENT VS, TOTIV—TICET58E1E LTI, NENns.
Bna, 2005, BENES . F) BdH5, (11b) &, 18 - Al & IEHOBIS T,
SN OMFROKGOFE UTF ORI 5 OFfi 2z kL T2, TOVIIV—TICET 2H)
Fle LT, TRS, BEd. TR, MU 5. HA 5. %1 Bd 5, (11c & d) & [HERRICHH
TE%, HUCBT B HSROIREZLICB LT, & LTOMZ 321 A5 T2 kD
PR L [ 7)) MEIRE N, )5, L Th 5 Rik2 T TR LD R L
(A7) WEIRENS, TOTI—TIET58EE LTI, TRDPHT S, JmAHHES <,
K, ENZ S, GENES . BIDENS, F] DD S,

(1la-d) D7 —RAFET. XHDOFFETHS [FX HIR. W, LTI D, T2 -
A7) LHEMTRARTERNT EAZRLTVS, i, SELTIC XA V) OBESHE
Hd 22 &ZRLTWV5,
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e & n

{ZH (2007) &L ARHFRRO T EZIRE L TW5, #6578 EMbhEEsoES NS TV
TN T AT IE KEOHHL, Z2(bDMERE, BRIz Zkd 2 2 L0BIEREI NS,

AR Ao T &I (REDHHD

REDTOSAMS L 7G> TE (ZLotER),
SHEEHITSOEZRLICED TN (ELDER),

d. HPIE 2 FTH B DS WIRKICI A TE /e (RIIHERD o

12)

o p

o

{ZH (2007) Ic &% &, REDOHB & ELFTED > T LD EHBID T & THO TV
TV ULhkw, Z2{EDiEREE, V] BDEERZEIFOEE & g2 b#iFE o r— A
NH2 EMEREN TS, ZEBRICHRZELSZEER T2V A s, 2 eaiici
RZELCGEE T4 7] MEENS, BN L . SifFORMICO I 2/kkiz R L.
(7)) T4 2 ) FISGERAEETH 5,

3. ZITHROMER
PR (2003). #RH (2006) KT{=H (2007) T7 A7 FEKZFD & L T
ENThIZ, LURCHDIET,

¥y /O AT %,
ZEMIHS < 7E> T&E T,
Z DB > TL %,
SFFBEMEATL %,
00— 7 DKMEATHL,
FERIRDARDEN TN,
FRNMFENT 7,

B AKHN TV,

i WS Tl

. REDD B LR TV,
k. BADVRLSZ->TE T,

L FEDNTOSAMS L G- TE k.

(13)

e o o @

= @
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BOBILTR. (130) ZBR< & T2V L (427 REEROBIRCS S &5 182 5,
fefe, WEMA D LAHILOERE RN BNB T LHBRE NG, ST TIE,
BEXT LT Fhy 7 BHPNEI AT, Flo, FH (2003) Tl UFOLS
(Y1 & T2)V) OB AT 5 C ERNRENTO S,

(14

FEND eV Hz23-Hczd | mEh3
~7 ) O X O X
~TAY X O X O

L LEDS, WOSHEEDOHIBICEIANICEDZDRERZILEHD, HEIcK>T
(471170 DEBLEENZEDE, ELE50—/FLABNEVWEDDH S LN
BEEND, e T, HERE LT, MGORXXDOEREE T4 7] LI T7)V]
MHELZNC e XA V] BDRITHENHITZ C AR N, MEAZ, HIx
D TA47] T7)V] OFERDT Ry ZICHHENTWE L, KT, 24O
MREFEOT FARY ZICHHENTWAS Z Licdh %,

4. BbHYIT

FATHIEORTERICBI LT, BT LA L GEMED “DOEAMN 5. HENK
LEDTRHZN—DDIREE LI,

F—lc, BRMEE VWS T TH DM, BRED XA T 25 Z BMZ DR EE - @i - IR
REAY, WFRIEIC BTN (RFRIRICHT) ICBiS 2 A9 200, A0l (RFEIICE) 1IC8
HReEETZD0, HBHW0E, BEFRICH LU THIZH (neutra), DX 0. EADEFTHRE
TNTVEWHD =DDRA T ZRE LIV,
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e & n

IICHBNT, OO, KA ORI RN EIR D B 2 B - Efe - Rex £ L, @1k
HHNC IS D 281 - 6FE - K2R L, O, LB 2R OEE - i - IR
REZERL TN,

M7<] & TR ICBELTE. LT DD, FEEOHM. FRIFOREAICHL T,
RIENBEET 2BH), %EMRIHZBHE L TGRMEN TS, 7ARY MUEKEE
FHIBIEEIE LT (A7) & T2V KBEULTE, XMWV] DETHEDIEE DR
IR > OB RS 0 2 OB ZZNTNET,

(16)

>

(NS FWT, VP IX, #Hs (viewpoint) ZE L TW5, (17 M DH 3 & T A% HF
METB, EWID o TV BEIZRT N TOOKRHNIC K> TEREIND EEAZ. i, Tk
%] WA TL 2BHEELETOTODOERANCEL > TRENTVSE EE X S,

T, BeOzHABEDES L, HADERE UTHAET 2 L9555, 190DIF
oL, BDO@FWD@DEFRUINRZ—V 2R T &Ilhbd, 7ANT FMEMKZAET
HZEMAFED T —ATERL T ENFTZBED 5, EEMEREOS G, VT2 -
A7) D V] Oy & wiBhEnEa T4 27 « 7))V O OMIEDSFIREIC RS, O L @DHHA
abeicl, fIZIE, TIRDATL .0 2?2 VW EZDFNATV ST, | D — R,
Meds ) MBDODOT K51 DD@QDHAEDLETHO., [FEZANENS] DD T
T DWOODHAFTDOEICERD, Wiy —AEBIHIMRE LN, TN, JEE
ZMPEDRN SRR T DHERICE ST EZABND, YR, T —AlCBNT 17
& TV Bxid s e, ZRTN, BIENBODEWDOODMHE THENBOD L
WORDOMAEDLE LR, MUMFHEINT, BAREL, DA TN & Tw
WEZINEDNATE | DERICES, Hic, BRUTH L THY RGO — AT
. 10DO RO JTHNEIRITEETH % T LT TE S, REFFE, W50 —AH
HaTEMPERHEINTVS ((ZH (2007), Bz, THA EBEIED > TN -
{%.) IKHBNEESIC, EB5DTr—AZUMOERBHZNIEX TR, 2 TD
2 {ZH1(2003) &, TED->TLB) IKEERLUTUVAL,
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V 7 IWVKRGV TA 7 EOEMELFREIC DN T

r—RAiF, (B2 B (DO TWDODOE DL BT 2 L EZ 5 EARBICHRTE 5,

COEIC) EWQDHAEDEIC K BFIHIE. EHEAFECE TS T47) & TV O
BHROREICADND T RRy ZIRE0 2 H T 2 B CTEHO (52 OEMICEZ 2 &
DTHBHENVZBIEAD,

I, AEEMEICEIT % (5b) OERNCHE A 5, (0D FTHA L FaHEDIKF AL (speech
time) (&, BIfE (present) THZDT. OF V77 &IE#EE (non-past) DEIEZ
KU MG @ TV FF2] &l (past) OFEERT EEZ 200 THD, FE.
VTFA7] & IVTFF2] DEMRGEORFAE LTXOBENSGBRTH S LEZS

17

AN JEEE
2 (unmarked) V7EFa VA
A (marked) A VvV T77)v

MOEIMNRLTWEZEF, VTFFE] & VA7 OflAEDENEE. OF
D, WK —AH0, IVFAv 2] & IVTI)IV] OB EDLEOINERE, DX
0. JEMAIN R —ACEB VS T ETHB, H5THL. [VFFx] OBHE. B
filfih 45 535% (right-bounded) T, HRZEEF (event time) AVEZALD THAUCHD > T
S BEENGIREND D THILT BERIR [V 747 ICBIL Tk, Rl /55
(left-bounded) T. HERFRDIEBELZDTHANSE > TOLEHEE LTEHAENZD
T, FRRIC, 71T 2 ERIFRV, MBI, TV 71w %) T, Rl EASRTH
O HSRERDR R D TZ OEFULAL L7220, HAIEFHGERFOBEZDT, EEMD
SVMEC S, VT2V ILBNTE, HGEATHRFEREZIBEEL GO THRALIEEE
I %, HARRFHFEROBIEZOT, ERHEOMINHE 6N, ®HID -DDTr—2A
AR NO THAE (unmarked) TH O, wmED DD —AIFHIHH5NZ DT
A1 (marked) &EAZENS,

FRORRICE ST, 7AXRY MEKRZET 28MAREE (V717 - 77)V]) OXiE
M2 LD EATTRE L 72 %, WERRD T, (13a-1) LMWZLL FICHEDIRZ 5,
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