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Summary

This documented is being presented to IRG members for information only. No action is
required.

The Unicode Technical Committee maintains a database of Han ideographs which have
been brought to its attention as potential candidates for encoding. This database is
found in Unicode Technical Report #45, U-source Ideographs (UTR 45, found at http://
www.unicode.org/reports/tr45/). All U-source indices refer to this document, but a fuller
description of the sources for these ideographs is found in Unicode Standard Annex
#38, Unicode Han Database (UAX 38, found at http://www.unicode.org/reports/tr38/).

The UTC is currently investigating the possibility of representing a number of the
unencoded ideographs in UTR 45 via registered ideographic variation sequences (IVSs)
as described in Unicode Technical Standard #37, Unicode Ideographic Variation
Database (UTS 37, found at http://www.unicode.org/reports/tr37/). The actual database
of registered variation sequences is referred to as the ldeographic Variation Database
(IVD).

This document summarizes the current state of that investigation.
Rationale

The forms included in this proposal are all completely synonymous with the base
characters in question. Usage of one form rather than another reflects locale-specific
preference, and any differences in glyph shape are otherwise irrelevant to UCS
encoding.

The proposed forms are all regular modern simplifications of traditional Chinese
characters, produced by applying well-known simplification rules. The cases presented
here involve only one-to-one mappings, and conversion from one form to the other is
completely reversible.
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There is currently an expectation that registered variation sequences cover only forms
which are unifiable under Annex S rules (see UTS 37 §2). Registering the current
collection would involve a broadening of current guidelines to explicitly allow unification
of so-called “y-variants” under certain conditions.

(We note that Annex S is itself an informative part of ISO/IEC 10646 and not normative.
The recommendation to use Annex S as a guideline for determining whether or not two
ideographs can be unified is also informative within UTS 37.)

Annex S describes variation of ideographs using a three axis model: the x-axis relates
to differences in meaning, the y-axis relates to relatively large differences in shape, and
the z-axis relates to relatively minor differences in shape. The process of determining
whether two synonymous ideographs are y- or z-variants of one another is described in
detail in Annex S.

Characters with very similar shapes but very different usage (differing in meaning, along
the x-axis) are not unifiable. For example, the characters 7 (U+672A) and 7 (U+672B)
may be written with very similar forms, but have different usage. They are divergent o1&
n the x-axis (clearly separated in dictionaries), and so are not unifiable. Even though
they may easily be confused with one another, that alone has not prevented them from
being separately encoded.

Ideographs with only very minor shape differences (such as 7% and £t —U+82B1 as
drawn with two different “kai” typefaces) are z-variants as defined by Annex S and may
be unified.

Characters with larger shape differences but identical meanings are termed “y-variants.”
An example would be H (U+8C9D) and Ul (U+8D1D), which are a traditional Chinese/
simplified Chinese pair. The general approach in developing the UCS, applied to every
script other than Han, would be to unify these two forms. Annex S currently includes no
guidelines for how it could be done now for CJKV ideographs. Adding such guidelines to
a future revision of Annex S seems desirable.

As arule, CJKV y-variants have hitherto been separately encoded, largely for historical
reasons. This unnecessarily complicates the encoding, overburdens the IRG and
computing processes, and has no practical benefit for anyone. Indeed, the encoding of
duplicate characters adds significant cost to implementers and frustrates end-users.
Example 1

To illustrate, let’s start by looking at the screen shot below.
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This screen shot is from a Google search for the phrase “E#&R /N E[E” (“Hong
Kong science fiction bookstores”). Two characters in the search phrase (5% and &)
have standard simplifications (i%¢ and 43), and Google has accommodated this, with a
search result containing the traditional forms on top and a search result containing the
simplified forms on the bottom.

In order to do this, Google needs to have a table of character equivalents. Having to
double-check equivalents via a table has a performance impact. It also means that the
table of variants has to be continually updated whenever a new CJK Unified Ideographs
Extension is encoded.

Moreover, since there is no authoritative source for variant data, different vendors will
have different tables and different degrees of support for this feature. This detracts from
the end-user experience.

If y-variants are represented via IVSs, however, the variation relationship is
automatically encoded in the text itself. If you want one y-variant to match any of the
others, you simply ignore the variation selector. If you want one y-variant not to match
any of the others, you take the variation selector into account. This doesn’t even require
that you explicitly add support for any particular variation sequence; it’s simply a matter
filtering out variation selectors via a range check or not filtering them out.

Example 2

Searching is not the only process to benefit. Even though fonts do need to be updated
whether you use separate encoding or a registered variation sequence, display of text
also works better with the use of variation sequences.

For example, consider the line T2 E #p from the Chinese classic, the Shi Jing.! The
first two characters both have potential simplifications: &F to il, and & to &, but only
the latter is currently encoded. The simplified Chinese form of the line is therefore

1 From Ode 256 (5 {1 » #); it’s translated as “He who takes counsel widely, is final in his commands”
by Waley.



usually given as sFiEE#. The form il is attested, however, and a simplified Chinese
book may want to write it if = E .

If it is separately encoded and a particular user hasn’t updated their fonts, what they
will see is something like [¥]iEE 5. If il is represented using a variation sequence and
the user hasn’t updated their fonts, they will see 5FiEE #p, which is distinctly better.

(And a text-to-speech engine would know to pronounce il iR E#r as heoil mou4 ding6
ming6 without needing to be specifically updated as well.)

Summary

In general, representation of y-variants with IVSs provides for a better user experience
and a more robust and flexible representation of text. It goes without saying that it also
reduces the IRG’s workload since fewer characters need be submitted for
consideration. It would also reduce the workload of specific IRG members—most
notably China—because the amount of effort they expend producing and tracking their
encoding proposals is reduced.

The characters in this proposal are not common, and use of one y-variant or the other is
not mandatory in current practice. Whereas & & would be considered “wrong” in a
simplified Chinese text, sFiEE#p is perfectly acceptable, even though ifiEE 4 would
be preferred if it’s available. There is therefore no significant difficulty in using variation
sequences to represent these forms—but there is a distinct benefit.

Sources

Detailed descriptions of the sources for these forms are found in UAX 38 and UTR 45.
These sources include:

- ABC Chinese-English Comprehensive Dictionary. John DeFrancis, ed. University of
Hawai‘i Press, 2003. ISBN: 0-8248-2766-X.

. GEFEATFH)Y | HJILEE B AR, Wuhan, 1988. ISBN: 7-5403-0030-2/H.16. [<http://
www.unicode.org/reports/tr38/#kHanYu>.]

- CBIRIERELY [Xiandai Hanyu Cidian ‘Modern Chinese Dictionary’]. HE & &Z
BiiE = W TR B 4R 4B = 4% [Chinese Academy of Social Sciences, Linguisitics
Research Institute, Dictionary Editorial Office, eds.]. 4t3: B ENHIE, 2007 [ 5 hi;
2007 £ 11 BAtH 5 377 X ENRI. ISBN: 7-100-04385-9/H.1100.]

. (IRIXGEREEY [Xiandai Hanyu Cididn ‘Modern Chinese Dictionary’]. FEt SR
BriE = M iRl E 4 48 2= 4% [Chinese Academy of Social Sciences, Linguisitics
Research Institute, Dictionary Editorial Office, eds.]. dtT: B EIH1E, 1983 [1978 F
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12 A% 1 h; 1983 - 1 B35 2 hiy; 1984 5 1 BALH5E 49 )RENRIENGK 54; H—HS:
17017.91]. [<http://www.unicode.org/reports/tr38/#kXHC1983>.]

- EEHRI[EFHY Xing-yTn-yi GuTfan Zidian. £ 48: 7@, ST AEEE B RRD
BIRAB)FEXHMRAL ( C(IRREFBHREFHY ), 2003. ISBN: 957-11-3317-5.
[Taiwanese stroke order; also contains PRC simplified characters, but without stroke
diagrams; cp. XHG.]

. CHRIGEMSEFELY Xiandai Hanyl Gurfan Zidian. £ 4: 27, Jb 3 55X ARt
( KIRREEIRFFHY ), 1998. ISBN: 7-80126-346-4/H.76. [1998 £ 1 A; earlier PRC
version of ROC (2 EHIFEHFTHY ]

« SLFK Weénlin Software for Learning Chinese, Version 4.0.1. Wenlin Institute: Eureka,
California. [includes electronic ABC English-Chinese/Chinese-English Dictionary,
DeFrancis et al.]
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Appendix A
Text Data to Add to IVD Database Files

We append below a summary of the data to be added to the two text files included in
the IVD.

Addition to IVD_Collections.txt

UTC; UTC-[0-914{5}; http://www.unicode.org/reports/tr45/

Additions to IVD_Sequences.txt

5D19 E0101; UTC; UTC-00668
7A68 E0100; UTC; UTC-00669
7D41 E0101; UTC; UTC-00029
7D9D E0101; UTC; UTC-00914
8AOF E0100; UTC; UTC-00071
8B30 E0101; UTC; UTC-00030
8B46 E0101; UTC; UTC-00675
8B54 E0101; UTC; UTC-00676
8F36 E0101; UTC; UTC-00024
91B2 E0101; UTC; UTC-00038
9265 E0101; UTC; UTC-00052
96A4 E0101; UTC; UTC-00674
982B E0101; UTC; UTC-00677
992C EO0101; UTC; UTC-00678
99BC E0101; UTC; UTC-00842
OA23 E0101; UTC; UTC-00679
9D4F E0100; UTC; UTC-00117
9DB1 E0101; UTC; UTC-00680
9DC3 E0101; UTC; UTC-00061
9DC7 EO0101; UTC; UTC-00068
9F6E E0101; UTC; UTC-00013
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Appendix B
Mappings and Glyphs

We append below a summary of the proposed IVSs, showing the glyphs for the

composed form as shown in UTR 45 and, in parentheses, the glyph for the base form.

<U+5D19
<U+7A68
<U+7D41
<U+7D9D
<U+8A0F
<U+8B30
<U+8B46
<U+8B54
<U+8F36
<U+91B2
<U+9265
<U+96A4
<U+982B
<U+992C
<U+99BC
<U+9A23
<U+9D4F
<U+9DB1
<U+9DC3
<U+9DC7
<U+9F6E

U+E0101>
U+E0100>
U+E0101>
U+E0101>
U+E0100>
U+E0101>
U+E0101>
U+E0101>
U+E0101>
U+E0101>
U+E0101>
U+E0101>
U+E0101>
U+E0101>
U+E0101>
U+E0101>
U+E0100>
U+E0101>
U+E0101>
U+E0101>
U+E0101>

UTC-00668
UTC-00669
UTC-00029

UTC-00914 '/

UTC-00071
UTC-00030
UTC-00675
UTC-00676
UTC-00024
UTC-00038
UTC-00052
UTC-00674
UTC-00677
UTC-00678
UTC-00842

UTC-00679 -

UTC-00117
UTC-00680
UTC-00061
UTC-00068
UTC-00013
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