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The attached paper was presented and discussed at the 1st
International Symposium of The National Language Research Institute,
Japan, held on 20-21 of January, in Tokyo.
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In request of my ex-colleagues in CJK-JRG, I would like to
submit this paper to CJK-IRG, IS0/SC2/WG2 and Unicode Inc. for
reference and discussion as the topic is somehow related to the
mission of those organizations.

FLBTCIK-JRGEIEM R TR, MiF X EECIK-IRG, ISO/SC2/UG2
Unicode 2% 5itit, ERZXRES LR AANEGE I TBHAIEKR.

Lee Collins (Taligent), gave significant assistence in
English expressing of this paper. He proposed to use " Vertical
Identification " instead of " Vertical Unification " in order to
avoid possible confusion. This suggestion is reasonable and
acceptable. It is only because of the consideration for symmetry
of Horizontal Unification and Vertical Unification, the term of
Vertical Unification remains unchanged. Nevertheless, the



Identification is more precise to expresse my intention in this
paper.

TaligentfI R LB N AXMEXRRATEEN . (BWRIVER
" Vertical Identification " MAEM " Vertical Jnification " LAEE
GRE. EZANBHRUETEN. TERXN: B IZETHHRHENE
& (Horizontal Unification / Vertical Unification) ,%HEMAKRFX
o REMM, EEMIAA Identification — i 8 T bk I 3t %3k A S0y
EAE.

During the meeting in Tokyo, the following points were
discussed and/or emphasized:

EERRESINE, GHRRBALUTES:

1. No code change with ISO 10646 or Unicode shall be made
due to the Vertical Unification or Identification.

FHIANFAA LS IS0 10646 B Unicode HIUIZZLZE.

2. Rules is nee'ed to avoid over_unification (such as —— &)
or under_unification  if the link between BX/GB—3£/JIS is missing) .
The unification will be done mainly at script level,
while the unification at semantics level is inevetable because
of the context dependency.

FEHAFHRAUBFTLE, UBRIAFEXL G0iE “—-F" AR
ZIAFARE (i, BT “BK/GB—&E/JIS” AR -

FHANRFBEEXF—RHAIT, BdTFHERMEXE, XK
Gt 2 A TR R AT .

3. In addition to the 6 pairs of tables ( see Page.12 ),
below 4 essential tables should be established first:
G <-=> G (within GB )
T <--> T (within CNS)
J <-=> J (within JIS)
K <--> K (within KSC)
which were omitted in my attached paper.

BRT |+ TmAMREZSN, THNANEAREE Y EERL:
EHE%~W&JB~BCZW%ﬁﬁ¥EM@oE—EEX¢Q%To

4. The usage of the Vertical Unification for multi-entry
information retrieval in multi-lingual environment was indicated.



For example, different readers may successifully retrieve up the
papers/books written by 4K ®&E, no matter he/she keys in
MREE, WRIRE, or EXE, if the vertical unification is
built in the software system. Of course, HARFRE. HERE.

or K% will be considered as strange and invalid string.

EHINAATEXHALTZAO0GERR, ESNFHER K.
toin, FRIER/GEREAEERALKRE, HERE, RILEREIT
PR RN REREHANEXHBIE, ARELARONHEAT
BHRS: 4%, MRRS, MERS, MRXRSHMSANEFEMIEE
FlEd.
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j Introduction and Definitions

1.1 Horizontal Unification ( HU ) of CJK Ideographs

[Definition] Horizontal Unification of CJK Ideographs refers to the
task that has been done by CJK-JRG according to its Unification Rules,
the output of which is the CJK Unified Ideographs placed in the Basic
Multilingual Plane of ISO-IEC 10646.

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



[ S0 (@ J K
HexCode G -Hanzi-T KanJji Hanja

4E00 s, i e o

4E01 T === T =oe= T ====T

4EOE B, srerie B sommn 5 “—Horizontal
: Unification

4E30 E oo F e F eeem F -

58F9 B e B - B - F

8207 Bl --mm Bl -——- B} ---- &

8C50 R -

9108 4T -——- 8T --— §T - ]

9488 £

In other words,the above mentioned unification is based on the so-called
X/Y/Z module, where X is the MEANINGs (the Signified), Y implies GLYPHs
(the Signifier) and Z represents the Variants having minor differences
of stroke forms. The unification was conducted along the Y axis.

In order to vividly depict the unification, we call it Horizontal
Unification (K¥iZE. #E32E) , which is abbreviated to "HU".

As shown in the codetable, the HU is done mainly but not absolutely by
SHAPE. On one hand, even some ideographs have the same meaning(s) and
the common generic shapes with Jjust very minor difference in their
stroke forms ¢ such as /%) are NOT unified due to the "Source
Seperation” of the CJK Unification Rules: On the other hand, the
non_cognate ideographs are not unified either, although they may have
quite similar shape (such as £/ %) . Appearantly, the meaning of the
ideograph was taken into consideration while the HU was being done.

In fact, although the HU is glyph_predominant, the horizontally
unified CJK ideographs statistically signify the same, or the
similar, or the related meaning(s) with only very few exceptions.



1.2

Vertical Unification ( VU ) of CJK Ideographs

[Definition) The Vertical Unification of CJK Ideographs is defined as
the one which is based on the me:-ing ( or identity ) of ISO-IEC 10646
ideographs, in contrary of HU, wnich 1is primarily shape based.

VU is the abbreviation.

VU may also be considered as the extension and the complement to HU. On
the code table, VU would be rendered as the up/downward pointers
linking different codes to each other, which is shown as below:

1 SO G ] K
liexCode G -Hanzi-T KanJji Hanja

- ———— - - - ————— -

r— 4E00  — = - -
4801 T T T 2 7
: |
4E 5 5 5 it
: A | | Vertical
F+—  4E30 - * = * | | Unification
ook : |1
[ B BEE M, ML B B .
l : Fia
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| : |
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. |
—— o8 8T e

b—— 0483 4]

The VU is expected to be conducted mainly, but only at an extent, by

meaning (s) of CJK Ideographs.The VU — === %& would be a kind of “over_
unification ", while T —— %] seems linguistically ( in Japanese )
reasonable, but technically unnecesary.

One thing should be emphasized in advance, that VU does not imply any
intent to re_unify or re_encode the CJK Ideographs. Everything with
VU shall be done based on the HU result without any code change.



Scope and Limitations of VU

The VU discussed in this paper might be applicable for ISO-IEC
10646-1/CJK Ideographs in its applications for glyph normalization,
and/or character repertoire converging within a language context,
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 PRC

(2) T1 TCA-CNS11643/1st Plane used in Taiwvan
(3) T2 TCA-CNS11643/2nd Plane used in Taiwan
(4 J0 JIS 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 like this :

150 c ] K
HexCode G-Hanzi-T Kanji Hanja
] T T T T

ME 5 5 5

£ * % O

0 E O X OB %

7 O Wm0’

8C§0 O = =1

s O & # 4
8 4

9488

Note: The [J means that the ideograph is out of the subset.

Moreover, in many cases, the characters in K0 are the same as the ones

in T1 or T2, hence, the K column is omitted on some diagrams for
simplicity in this paper.



G,T,J] and K are also denoted as respective contexts in this paper,
besides those character sets.

~ 3 Classification of Vertical Unification

3.1  Homonyms FIEEFHEF

A few horizontally unified CJK Ideographs are to be separated verticaily
by their meanings.

Generally speaking, VU 1is to link more ideographs meaningfully.

However, a few exceptions indicate a noticeable diversity of languages,
which leads somewhat of splitting instead of unification of CJK

ideographs.

Below are three typical examples :

G i is J G T G J
Art #
B 1 e T T * r—iK
.2 | |
£ BB Reflog i o ——
1 I )
r—-— : I L—iH
v Art : |

H-—8B B L

Nevertheless, it should be emphasized again that
® they constitute only extrimely small percentage in the CJK
Ideographs repertoire ;
® but they are most frequently used ‘» modern CJK languages, to
which attention must be paid.

3.2 7 Variants Z %H8

[. finition) Z_Variants refer to those ideographs  that  have
identical meaning(s) ano the same generic shape but they are encoded in
different cells in ISO 10646 because they had existed in a source
character set as separate code points ("Source Separation™).

Or, Z_Variants are those separately coded ideographs which should have
been unified in CJK Ideographs if only the generic shape was
in consideration .



3.2.1 Pure Z Variants ¥ 7 %28

[Definition] The Z_Variants having the same number of strokes.
Many of the Pure Z_Variants are listed below, but they are

% Z A AR A ANWE S FHRE
REAMAANMBESE RS
B oA E B R E R X R B KRR
MEERAER BB S X A

This kind of Z_Variants are the most important ones which may
confuse people in applications, even cause failure in text
searching/retrival if the process is made without care.

3.2.1 Quasi Z Variants ¥ 7 %8

[Definition] The Z_Variants having one or two differences from each other
in stroke numbers.
Examples:

F o o2 B o8 % M E R B R EH Y ERFT X
¥ aelh el il 1 o Dl 1 Eotdlatad ol diuliaml 1
€T W B E & R AMNEREWMEANERT Z

3.3 Orthographic vs Variant Ideographs IEHGEIEfS

In different contexts, an "orthographic” ideograph in a
country/region would be viewed as a variant in another
country/region.In a multilingual and international environment, it is
very difficult to determine whether or not an ideograph is the
orthographic one because of political and/or cultural reasons.
The following examples show the orthographic ideographs in G ( the
variants in T/ 1) vs the orthographic ideographs in T and J ( the
variants in G ) :
G: % X BB ®W » F # £ B ¥ & ok B %k #

HEE o I S S RN G (RS TR S T (T S
IJT: 96 &% B W & 0 # 0 8 ¥ 88 % B £ M

It can be seen that the orthographc ideographs/variants and the
Z_variants are overlapped each other.



3.4

0ld _glyph vs New glyph HEFE =

3.5 Simplified vs Unsimplified Ideographs

The situation is similar to 3.5 that the "0ld" vs "New" are relatively
political, cultural and opposite concepts which are very difficult to
be dealt with.

Note that, the followings do NOT belong to simplified/unsimplified
relations, but the Old_glyph/New_glyph from the point of view of
a Chinese:

8 8 % i R B
F 3 b YR
2 B R R RS

i (Bg) BI%E

3.5.1 One to One relations (1:1) —%H—

In the Unified CJK Ideographs, over 2000 CJK Ideographs have such
relations between each other, which are denoted as " 1:1 ". Almost all
of simplified ideographs have their unsimplified counterparts. The
reverse is not true, i.e., some of unsimplified ideographs do not
have their corresponding simplified forms in the repertoire.

Examples: Simplified Hanzi/Kanji vs. Unsimplified Ones

£ FH S8 B EB 2 85 B ILBEFREKR
O N R ek LR S SR R R
HRE R BHE DS 8 B 8 2 E %

Examples: Hanzi and Kanji simplified in different ways

|
|
| |
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HEEAINTE XD -
|
i I 3
BRIk S8 B EE O Rk BB -
|
|

Lol
@ﬂ@ﬁ%@?ﬁﬁﬁ
N I ik B R —

|

I

|

|

|

L1
E@EMAMREKIRBEBE -

ﬁ@ﬁ%%%%#ﬂ@o
W%%W*%Wﬁﬂm

|
|
|
|
|1
ﬁm%??&m%%ﬂ
|
|

m%mﬁ&ﬂﬁﬂmﬁo
$HEH$?§$HQO
¥ gt 3 Eﬂﬁﬁ'ﬁiéﬁ # BB O



Examples: Simplified Hanzi only, no simphified Kanji exist

Yy W FENM S BR XK ERT XBG
AR (SR [P (R N S PR (N (S R T T e
R OYR B OEMWMB R EHRRABRBRTE R G

Examples: Simplified Kanji only, no simplified Hanzi exist
M A F £ %F B 82 8% x 14K

EAB<l “dap 8 -k ey =4 Sl 7
#HERERHR R EBE RXB R

R B 8
s
e & 8

ik — s

3.5.2 One to Many relations —H%

There are two kinds of One_to_Many relations.

() One ideograph in a certain context corresponds to more than one
ideographs in another context, which is denoted as (1:M) . e.g.

M ER
& 83— Bp. S — 3B
% 1

(2) One ideograph in a certain context replaces more than one ideographs
including itself in another context, which is denoted as (1:M+1) .

e.g.
-
B % -
& -3
B
53] E3
‘-'F: %ﬁ“?’i’.‘ﬁ?—:’:
& &
H; - -
[i] ]

=

e S
|

o X2



Proposed VU Classification:

Among the approaches noted above for classifying ideographs which are
Vertically Unifiable, overlap and dependency can be found. In order to
eliminate or reduce the dependency of VU classification, from the
the viewpoint of X/Y/Z Model, the VU objects should be organized in the
proposed frame:

r -+ e
| l 131 | 1:H |
| l | 1:M+1 |
p—p—————— 4 — — .
| Z | Pure | Z2/% R/78 | |
| | Z_Variants | | |
—t————— e e e e e +———— -
| | ®OQuasi | 878 w71 | &85 |
| | ZVariants! R/8 FH/K | |
| Y | @Y Variants!| 8B/8 MH E | |
| | ®Simplified!| Bi/7BF ¥/ % | R/ |
| | Unsimplfd.] R/R &/8 | B/-#%E |
I | B/7% /7" | %58 |
p—tr——————t ———t =]
| X | XVariants! Z/% &/E | l
I | = Homonynms | | |
) SIS ORIy o B o (P R |

From the viewpoint of a software developer, the attribute ( 1:1, 1:M,
or 1:M+1 ) makes more sense than the other attributes for defining
the data structure of mapping tables.



A Characteristics of VU =

4.1 Language Context Dependency &% tHERYE
VU's result depends on which language contexts are related. The
examples below show how different it is when VU is done between G T ys

between G J :
G i i G ]
B — B B — B
A
% — #—
W — R W — &
X
K — & K — &
w’— iR wr— 3k
b
" — R R’ —R

4.2 Direction Dependency 7 A4HES

VU's result also depends on the direction along which the vertically
unifiable ideograph points to its counterpart from one context to
another.

The examples below show how defferent it is when VU is done from G to
I vs. from Jto G :

G ~==== ] G =====]
5 ————— ~% B ——r———%
5 bm——%

4.3  Coupling Intensity HAIEE

The tie between ideographs linked by VU has its " Intensity ", which
reflects the necessity, possibility, and frequency to link one
ideograph with the others.

The coupling Intensity relies on contexts and VU directions too.

For example, the coupling intensities between — and % may be set to



—

zero due to unnecessity: from G to J, may-be set an amount for

and set zero for
fron JU to 2 and /L, the first intensity is greater than the second
one according to the statistics from a Corpus.

IR0
B 1

p——

Case study - An Implementation of VU

One of the applications of VU is to convert text files between
(Chinese) simplified context to unsimplified context.

A conversion software has been developed by Eten Information System Co,
named as BMT : " The Bridge between Mainland and Taiwan " (RIES) .

BMT enables the coexistence of simplified/unsimplified/variant Hanzi in

a single computer system, the bi_directional conversion between GBcode
and Big5, as well as the (1:M)/(1:M+1) handling.

The implementation of the BMT indicates that, the classification of VU
is preferably to be done in terms of (1:1)/(1:M) or (1:M+1). Vhen
orthographic/variant, new_glyph/old_glyph and simp!i“ied/un_ simplified
Hanzi are mixed together, more non_one_to_one re::tions are derived,
which made the process more complicated. A special routine with a
sophisticated data structure handles each mapping relations. For
non_one_to_one relations, the unified candidates are properly ordered,
the one with higher frequency is chosen first, then checked/corrected
by users. The (1:M)/(1:M+1) relations not only exist from G to T, but
also appear fron T to G, e.g., & in T has two counterparts (FHE)
in G which appears very often in text converting. Some unsimplified
Hanzi Ce.g.”%%#) in G makes confusion likely.Thus it would be wiser to
ignore them and take simplified ones (4J&) .In general, G context uses
traditional (BRF) and simplified Hanzi only, which is different
from J context in which mixed simplified/unsimplified Kanji are
al lowed.

Conclusion : VU Rules Needed

Vertical Unification of CJK Ideographs is a significant and complicated
task. With the close collabration of Chinese, Japanese and V' r=an
schorlars, it will be done best. Like the Horizontal Unificatior he
Vertical Unification needs Rules before it is conducted formally. .me
of the factors discussed in this paper have to be taken into account



for establishing of a reasonable and wokable rules.

In particular, the VU's classification and the quantification of
VU attributes is the first thing to be determined. Accordingly,
the following 6 pairs of tables shall be developed respectively:

G—=T /T—=G
G—=]/1—-G
G—=K/K-=G
T} # 1T
T== A K~TF
J—=RK K>3

As a result, a new database is expected to be organized and shared by
CJK ideograph users to promote the multilingual exchange of
culture, science and technology.



