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1. Introduction and Definitions
1.1 Horizontal Unification of CJK Ideographs

Horizontal unification of CJK (Chinese-Japanese-Korean) ideographs refers to the task
that has been done by the CJK-JRG according to its Unification rules, the output of which
is the CJK Unified Ideographs arranged in the Basic Multilingual Plane of ISO-IEC 10646.

The Chinese Hanzi/Japanese Kanji/Korean Hanja are listed in four columns in the
code table. If unified, then they have the same ISO code and appear in the same horizontal
line.

In other words, the above mentioned unification is based on the so-called X/Y/Z
model, where meanings (the Signified) are arranged along the X axis, glyphs (the Signifier:
character shapes) along the Y axis, and variants along the Z axis. The unification achieved
in the ISO code was performed along the Y axis. This type of unification is referred to as
Horizontal Unification (HU).
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As shown in the codetable, HU is done mainly but not absolutely by shape. On the one
hand, even some ideographs which have the same meaning(s) and common shapes,
showing only minor difference in the direction of individual strokes (such as % and &)
are ot unified due to the principle of Source Separation in the CJK Unification Rules; on
the other hand, non-cognate ideographs are not unified either, although they may have
qite similar shapes (such as + and ). Apparently the meanings of the ideographs
were taken into consideration while HU was being done.

Infact, although HU stresses distinctions between glyphs, the
ileographs predominately signify the same Of related meaning(s),
Septions, J

horizontally unified CJK
with only a very few

.,/

Z {rypeface}

X (umnn;i'c)
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1.2 Vertical Unification of CJK ideographs. i
The vertical unification (VU) of CJK ideographs is defined as the one which is based '
on identity in meaning among 1SO-IEC 10646 ideographs, in contrast to HU, which is
primarily based on shape.
VU may also be considered as an extension and complement to HU. On the code table,
VU would be rendered as upward/downward pointers linking different codes to each
other, as shown below:

IS0 ¢ ] K
HexCode G -Hanzi-T Kanji HanJja
? = 4E00 — — — —
4E01 T T T T ey ?
: I
AEQE & 5 5 . ——

; g | | Vertical
r+—  4E30 F =+ * E o | | Unification
| i : ||
| “— 58F9 =4 A A 5 11
I 2 ||
I 8207 Bl o Bl Ble-—— |
I : |
—— 8C50 = o o |

: |
r—=—  91D8 §T 3 §7 Fl—vererrend

L—— 9488 41

VU should be performed so as to link characters of identical meaning, but this must be
kept within limits. To unify — and #, which both indicate the number “one”, would be
a kind of overkill. While the unification of T and # might be linguistically reasonable
for some languages, it would be technically unnecessary.

One thing which must be emphasized is that VU does not involve any re-unification or
re-encoding of CJK ideographs. All further unification will be based on the output of HU
as reflected in the 150 standard, with no further code change.

2. Scope and Limitations of VU
As discussed in this paper, VU might be applicable for ISO-IEC 10646-1 CJK
ideographs in applications for glyph normalization and/or the convergence of character
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repertoires within particular language contexts, or conversion /translation among different
language contexts.

To facilitate the discussion and to focus on the most useful CJK ideographs in
information technology, this paper takes a subset of CJK ideographs that covers the
ideographic characters in the following source sets:

(1) GO GB 2312-80 used in the PRC (mainland China)
2T TCA-CNS11643/1st Plane used in Taiwan

(3) T2 TCA-CNS11643/2nd Plane used in Taiwan

(4)]0 J1S x 0208-90 used in Japan

(5) KO KS C 5601-87 used in Korea

As a result of subsetting, the matrix to be dealt with will become more sparse, as
shown betow:

1SS0 C J K
HexCode  G-Hanzi-T  Kanji  Hanja
4E00 - - - -
4E01 T T T T
4E(j)E 5 5 5
w00 * % O
- S S S
27 O W o@m W
g0 O W o
ome O & &
944{58 47

Note: The [} means that the ideograph is out of the subset.
Moteover, in many cases, the characters in KO are the same as the ones in T1 or T2, so
the K column is omitted in some diagrams for simplicity. G, T, I, K are used as

abbreviations for these character sets.

3. Classification of Vertical Unification
3.1 Homonyms

A few horizontally unified CJK ideographs need to be separated vertically by their
meanings. In general, VU is intended to link ideographs or different shapes according to
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their meaning. A few exceptions, however, result in splitting instead of unification of CJK
ideographs. Below are some typical examples. In the first example the simplified character
used in Japan with the meaning of "art” happens to be the simplified form of a very
different character as used in mainland China. )

It should be emphasized again that such cases constitute only an extremely small
percentage of the characters in the CJK repertoire; they are however among the most

frequently used characters in the modern CJK languages, and must therefore be accounted

for.
G T ] G T G i)
Art #
Te—— = Gy o ® #* r—&
4 : | I
= FEe—FE e -
t : | —n
= : | L—iH
+oArt : i

BB & L

3.2 Z-Variants

The term Z-Variants refers to those ideographs that have identical meanings and the
same generic shape, but that are encoded in different cells in 150 10646 because they had
existed in a source character set as separate code points. The principle of Source Separation
meant that this separation had to be reflected in ISO 10646 as well. We may conceive of the
Z-Variants as those characters which would have been unified in the process of HU if
generic shape had been the only consideration.

3.2.1 Pure Z-Variants

Pure Z-Variants are those variants which have the same number of strokes. Some
examples are given below, but this is not an exhaustive list. Z-Variants of this kind are the
main ones to cause confusion in the use of software applications, and may cause failure in
text searching and retrieval if care is not taken.

BOE R OA KW MW AE Y F K E
I e e N A e
2 & A N E AWK S T M

i1
B E M A EREHR B SRR
I O T O R e e A

|
A 2 R E E R T R KRR E R




3.2.2 Quasi Z-Variants
Quasi Z-Variants are those variants which have the same generic shape, but differ in
number of strokes.

oo W B B A E R @ ® R Y K BT H
I I A e D A I I R A A
3 W oo B BB OE R B MR A M E KT W

3.3 Orthographic and Variant Ideographs

Depending on the language context, an ideograph viewed in one country or region as
an orthographic ideograph (standard character) might be viewed as merely a variant
ideograph in another country or region. In a multilingual and international environment,
it is very difficult to determine whether or not an ideograph is an orthographic one or not
due to political and/or cultural reasons. The following examples show orthographic
ideographs in G {which would be viewed as variants in T and J) with their cotresponding
orthographic ideographs in T and J (considered to be variants in G). It can be seen that
orthographic ideographs and variants, and Z-Variants overlap each other.

G: ¥ % B w B O/ 2 & 8 i 8 % 8 X H
I e A e
I'T: ¥ & B W 5 B B i 8 38 % B X ff

3.4 Old and New Glyphs

The distinctions between old and new glyphs is similar to that between simplified and
unsimplified glyphs discussed in 3.5 below, in that "old" and "new" are relative concepts
influenced by political and cultural factors, and are very difficult to deal with. Note that
the following examples are seen as distinctions between old and new forms, not as
distinctions between simplified and unsimplified forms {seen from the point of view of a
Chinese):

8 fa % & R &
I
e B B’ B R E




3.5 Simplified and Unsimplified Ideographs

3.5.1 One-to-One Relations

In the unified CJK ideographs, over 2,000 CJK ideographs have such relations between

each other, which may be denoted as 1:1. Almost all simplified ideographs have

unsimplified counterparts. The reverse is not true. That is, many unsimplified ideographs

do not have corresponding simplified forms in the repertoire.

Simplified Hanzi/Kanji versus unsimplified ones:

E & 6 A ¥ B £ 5 B L H AR R
e e e
EE RN BN B & R KB ER2EY

~ Hanzi and Kanji simplified in different ways:

G J G J G I G ]
-g-%  F-B-F 2 H-E-2 E-#-@
E-E-E  #-B-% E-B-% H-E-0
n-g-l WoW-% ¥-8-% w7
E-E-& 2 R-E-8  B-B-F R-B-%
F-w-®  P-F-k S8 F-W-
g% F--F F-B-F R-B-¥
S-f-%  R-®-%  B-W-W X-E-X
m-E-K @ E-E-E  B-E-R B-A-R
Togi- 0 R-E-N 0 H-%-¥ E-K-R
M- BB AR y-lE-m
Simplified Hanzi only, no simplified Kanji exist:

By BB FH S BRE ¥ 2 W ¥ B

— |

I I I B
BB OB E W B RBRZXEREY RS

Simplified Kanjt only, no simplified Hanzi exist:

MW m Ty & &% BREE®B R MU KT HEE A
I I A T G D O Y R
W E R BEHBEREEBE XH K I BRE N
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3.5.2 One-to-Many Relations

There are two kinds of one-to-many relations. [n one, an ideograph in a certain context
L corresponds to more than one in another context, (denoted as 1:M}. In the examples betow,
' the simplified forms correspond to distinct unsimplified forms:

B GH
x: B - B Bh: 6 — §%
% W

In the other kind of one-to-many relation, an ideograph in a certain context
corresponds to more than one ideographs, including itself, in anather context (denoted as
1:M+1). In the examples below, a pre-existing ideograph is used in its original use, and as
a simplified version of one or more other characters.

I

B: % - &
H: & - @
E #
3| =
F®h-m-8-F
3
E:E_¥¥"E
B EH @
e oW - B
B &

3.6 Proposed VU Classification

Among the approaches noted above for classifying ideographs which may be unified
vertically, we may propose overlap and dependency. In order to eliminate or reduce the
dependency of VU classification, from the viewpoint of the X/Y/Z model the VU objects
should be organized in the proposed frame. From the viewpoint of a software developer,
the relational attributes 1:1, 1:M and 1:M+1 make more sense than the other attributes for

defining the data structure of mapping tables.
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4. Characteristics of VU

4.1 Language Context Dependency

The results of VU depend on which language contexts are related. the examples below
show how different it is when VU is done between GT (mainland China and Taiwan) and
between G] (mainland China and Japan). For example, the character # in modern
Japanese is customarily used as an equivalent for ¥, so both of these must be related to
the mainland Chinese character which corresponds only to Bf in Taiwan.

G T G ]
B — B — 5
Ry
#— T —
" — R W — M
!
R — & K — &
i;ﬁ_g;’\‘ 'BE‘—:\
AN
" B - B

4.2 Direction Dependency
The results of VU also depend on the direction along which the vertically unifiable
idepgraph points to its counterpart from one context to another. The examples below show

i
how different it is when VU is done from G to ], versus from J to G. In this case links are i




drawn so as not to point to characters which are not in standard use, but which exist as
mere variants.

G - ———= ] G ~=—===]
B ———— - 8 e
2 —
8 - &
= et e TR = e ——— =
4.3 Coupling Intensity

The tie between ideographs linked by VU has an "intensity” which reflects the
necessity, possibility and frequency of a link to one ideograph as compared to possible
links to others. The coupling intensity also reflects contexts and direction. For example, the
coupling intensities between — and & may be set to zero due to unnecessity; from G to I
the link from £ to = may be set to greater than zero, while the corresponding link from
= to & may be set to zero, since the latter character is not in standard use. Further, for
the links from JL in G to # and JL in ], the first one will have a greater intensity than
the second, which may be set according to statistics from a corpus.

5. Case study: an Implementation of VU

One of the applications for VU is to convert text files between (Chinese) simplified
context to unsimplified context. A conversion software has been developed by Eten
Information System Co. It is called BMT for "The Bridge between Mainland and Taiwan".
BMT enables the coexistence of simplified /unsimplified /variant Hanzi in a single
computer system, the bi-directional conversion between GBcode and Bigs, as well as the
(1:M)/(1:M+1) handling.

The implementation of the BMT indicates that the classification of VU is preferable to
be done in terms of (1:1)/(1:M) or (1:M+1). When orthographic characters and variants;
new and old glyphs; and simplified and unsimplified characters are mixed together, more
non-cne-to-one relations are derived, which made the process more complicated. A special
routine with a sophisticated data structure handlies each mapping relation. For non-one-to-
one relations, the unified candidates are properly ordered, the one with the higher
frequency chosen first, then checked and corrected by users. The (1:M)/(1:M+1) relations
not only exist from G to T, but also appear from T to G. For example, & in T has two

counterparts, # and ¥ in G which appear very often in text converting. Some
unsimplified Hanzi (such as (B and #) in G makes confusion likely. Thus it would be
wiser to ignore them and adopt the simplified ones (4 and /). In general, G contexts use




traditional and simplified Hanzi only, which differes from J contexts in which mixed
simplified and unsimplified Kanji are allowed.

6. Conclusion: The Need for VU Rules
Vertical unification of CJK ideographs is a significant and complicated task. It calls for
the close collaboration of Chinese, Japanese and Korean scholars. Like horizontal
unification, vertical unification needs rules before it may be formally conducted. Some of
the factors discussed in this paper must be taken into account to establish reasonable and
workable rules. In particular, the classification and quantification of VU attributes are the
first things that must be determined. Accordingly, the following six pairs of tables must be
developed:
—-T/T—+G
—=J/] =G
K/K—=G
[#] %
T—-K/K—=T
J=K/K—]
As a result, a new database is expected to be organized and shared by users of CJK
ideographs, to promote the multilingual exchange of culture, science and technology.
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