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Quick summary

Chapter 1
Quick summary

I propose a new block, in the Supplementary Multilingual Plane, to be called Katakana
Phonetic Extensions Extended-A. I propose that the new block be given range U+1BA00
— U+1BAOF, and is to include:

1.1 Tone marks

/ MoDIrIER LETTER KaTAKANA HOXkKIEN TONE Two
Mojikyo 69622; tentative encoding U+1BAO1
* In Hokkien, also used for tone six!

\ MopDiIFIER LETTER KaATAKANA HOKKIEN TONE THREE
Mojikyd 69623; tentative encoding U+1BA02

# Mopi1riER LETTER KaTAKANA HoKkIEN TONE FOUR
Mojikyd 69624; tentative encoding U+1BA03

< MopDi1rFIER LETTER KaTAKANA HOKKIEN TONE FIVE
Mojikyd 69625; tentative encoding U+1BA04

’ MopbDi1FiER LETTER KaTAKANA HOKKIEN TONE SEVEN
Mojikyo 69627; tentative encoding U+1BA06

® Moprrier LETTER KaTakana HokkieN ToNE EIGHT
Mojikyo 69628; tentative encoding U+1BA07

1. For more discussion of this issue, and why I'm proposing we leave U+1B306 and U+1B316 open, please see § On tone
six.



1.2 Nasalized tone marks

1.2 Nasalized tone marks

L MoDI1FIER LETTER KATAKANA HOKKIEN NAsSALIZED TONE ONE
Mojikyd 69629; tentative encoding U+1BA08

é MoDpIrIER LETTER KATAKANA HOKKIEN NASALIZED TONE Two
Mojikyo 69630; tentative encoding U+1BA09
* In Hokkien, also used for tone six!

o\ MobDi1FIER LETTER KATAKANA HOKKIEN NASALIZED TONE THREE
Mojikyd 69631; tentative encoding U+1BAOA

# MopDIFIER LETTER KaTAKANA HOKKIEN NASALIZED ToONE FOUR
Mojikyo 69632; tentative encoding U+1BAOB

°< MobDiIFIER LETTER KaATAKANA HOKKIEN NAaSALIZED TONE FIVE
Mojikyo 69633; tentative encoding U+1BAOC

'D MobDi1FIER LETTER KATAKANA HOKKIEN NASALIZED TONE SEVEN
Mojiky6 69635; tentative encoding U+1BAOE

© MoDIFIER LETTER KaTAkANA HOKKIEN NasALIiZzED ToNE EIGHT
Mojiky6 69636; tentative encoding U+1BAOF

1. For more discussion of this issue, and why I'm proposing we leave U+1B306 and U+1B316 open, please see § On tone
Six.



Quick summary

1.3 Combining characters

Note: The two below are provided for informational purposes and wonld be unified with
existing characters. Notes are about Taiwanese kana.

. COMBINING (KaTAKANA) DOT BELOW
Mojikyd 69202; tentative encoding U+0323
* Indicates aspiration; native name sang-khbi hi [iIZ5R4F). For example, while X
7 is /ta/, X7 is /tha/.
* At least one source renders it identically to the nakaguro (1 ER);
— + U+30FB KATAKANA MIDDLE DOT

“¢ COMBINING (KATAKANA) OVERLINE
Mojikyd 69637-69642;? tentative encoding U+0305
*  Makes the kana it combines with /t/ in the case of F (/ti/) and ¥ (/tu/); or
adds a /t/ as in ¥ (/tsa/ or /tea/) and & (/tse/ or /tee/); or changes vowel sound
asin 7 (/i/) and T (/2/)
* Sometimes rendered identically to the choonpu (& TF; U+30FC; KATAKANA—
HIRAGANA PROLONGED SOUND MARK), so #F in place of .

2. Mojiky6 chose to encode the versions of the katakana with combining overline above separately, so this refers to the

individiual katakana they encoded. In Mojikyd order: %7 &/ . They are missing 4 and .



2.2 Historic (Taiwanese...kana?)

Chapter 2
Overview

2.1 Linguistic

Taiwanese Hokkien ( 2% <GE7/ ) is a Sinitic Southern Min language spoken throughout

the world; as of 2013, it was spoken by 48 million people.! It is spoken as far afield as
the Philippines, where it is known as Fookzen.
In Taiwan, Hokkien is a widely spoken language, and is even used in academic writ-

ing. The most popular way of writing Hokkien is known as Han-l6 ({23 #5¢), which
to untrained eyes may appear to be mojibake...

M JEEEE R ¢ LAMRME, Ti thilkdt, A —EEER & 14
PIRIEE —EERAN, SEaGELIE, 2

However, it is not; what is happening is that 10-15% of Hokkien phonemes are
not representable as a standardized Chinese character. So, reading Hokkien only in Chi-
nese characters, called Trg-ling-ji (HRE), is quite difficult. Therefore, other systems,
among them the Taiwanese government’s official 7:ii-/¢ (Z##) and the older Peh-e-
Jji (&) upon which it is based, along with, more rarely, chi-im bi-ho (£ & FF55%),
known elsewhere as bopomofo, are mixed in with the Chinese characters. Indeed, there’s
no reason Taiwanese kana can’t be used for this purpose:

AP EEHIREEAR T (ARG, TR, A—EEEM T (A
IR — RN, fEaxat I,

But perhaps we’re getting ahead of ourselves.

2.2 Historic (Taiwanese...kana?)

If T were given the task of naming Taiwanese kana, or, perhaps better said, translating
their Hokkien/Japanese name, I would have named them “Hokkien kana”. Because,

1. Sun, Obed [FAHEHS] (2017). ‘B ST = TR TR TN T
Crossing [##2 H#t]. Tianxia Magazine [?T%ﬁm] Quote %fﬁﬂ’ﬁ'ﬁﬁ (@Tﬁ(ﬁﬂ(lﬂnﬁ HmrEA ) {HAE AR 4,800
- UNS

2. Khin-hoar, Li [Z2#15] (2007).

EaniiE. Sin Bong Ai [ %].


https://crossing.cw.com.tw/article/7720
https://taigi.fhl.net/Harvard/Harvard12.html

Overview

indeed, that’s what they are; historically speaking, there’s nothing Taiwanese about Tai-
wanese kana except that they can be used to write Taiwanese Hokkien. Indeed, they are
not even exclusively Taiwanese, as they are also suitable for writing the Quanzhou di-
alect.

Taiwanese kana were invented by Japanese linguists on behalf of the imperial Japanese
government, which at the time of their introduction, was pursuing a policy of doka
([F{k), meaning, “assimilation”. The period we most remember them for today was
the period of the 1930’s, when they were spread primarily to teach Taiwanese people
Japanese.’

The primary person involved in their creation was the linguist Naoyoshi Ogawa [/]»
JIIT#15€].4 The first of Ogawa’s works that they make a notable appearance in is the
Japanese-Taiwanese Daijiten (H B KEFIL) of 1907.5 Another early example is a text-
book from 1902, the Textbook for Taiwan (BB E). Ogawa continued to refine
them until he published his greatest work, the two volume Comprebensive Taiwanese-
Japanese Dictionary [ 2 H REFHL] (1931). Indeed, it is entirely on the back of this work
that modern interest in them continues, with the dictionary continuing to receive up-
dates long after the collapse of the Japanese empire; even famed Taiwanese linguist Ang
Oi—jin contributed substantially to an update of the dictionary in 1993, published as
the Minnan Classic Dictionary Collection (R FeRE#E BLEE S 524R).

Due to the high quality of this dictionary, which even informed the Taiwanese gov-
ernment’s own Dictionary of Frequently-Used Taiwan Minnan |25 m a5 FH A &t
BiL] (1% ed. 2011),¢ Japanese learners of Hokkien continue to use Taiwanese kana even
today.” But, of course, this is not the only reason to encode Taiwanese kana; they are
interesting in and of themselves, as a historical writing system with a large body of work
behind it.

Even in Ogawa’s time, he was not the only author; other Japanese scholars rec-
ognized the quality of his work, and many other works exist which integrate Tai-
wanese kana, such as the Tuiwan Proverb Collection [ZTHEFERE] (1914) and the
State Monopoly Bureau’s Taiwanese Dictionary [ E R B E758L] (1923), which, un-
like Ogawa’s work, mixed Peb-oe-ji with Taiwanese kana.

3. Chen, Chun-Hui [B%£X] (June 2002); Lin, Ching-Hsiun [PREFE]], ed. CXETIERTE
National Sun Yat-sen University Chinese Literature Department: Master’s Thesis.

4 Ibid, p. 19.

5. Ibid, p. 19-20,

6. “Bibliography” (2EEH) EEFEEERGIE. Retrieved August 1, 2020.

7. For two examples of Japanese learners of Hokkien who use Taiwanese kana, see the Twitter profiles of Soa"-kia (@suannkid)

and Taipa (@taipalagy).



https://etd.lis.nsysu.edu.tw//ETD-db/ETD-search-c/view_etd?URN=etd-0730102-160424
https://twblg.dict.edu.tw/holodict_new/compile1_3_9_5.jsp
https://twitter.com/suannkia
https://twitter.com/taipa

2.2 Historic (Taiwanese...kana?)

In our time, besides being used as a substantial basis for the Dictionary of Frequently-
Used Taiwan Minnan, Ang Ui—jin’s version of the dictionary lives on due to a project
of Lim Chun-iok [#Af2E&] of the Academia Sinica: taigi.fhl.net/dict . This im-
pressive work is a complete digitization of the 1993 dictionary, and when yqyy search for
terms, you are given links to individual pages of it. For example, searching 2 meaning
“dream”, brings up page 555 of volume 2, which brings up quite a detailed entry, which
differentiates between frightening dreams/nightmares (5 L\ &) and merely bad
dreams (FEWEF); between being told about a dream (22D % 521F %) from dream
interpretation (ZH]Mr):
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https://taigi.fhl.net/dict/gm.php?fn=B/B0601.png
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2.3 Legacy encodings

2.3.1 Pseudo-Unicode encodings

A “pseudo-Unicode” encoding is currently in use on Wikipedia and elsewhere. This
“encoding”, to the extent that it is one, mixes SVG glyphs, HTML markup, and a few
Unicode characters intended for other purposes.

* U+1BAO01-1BAOF are represented with SVG’s;

*  U+0323, the CoMBINING DoT BELOW, is used as in this document; and

* U+0305, the CoMBINING OVERLINE, is represented variably by a CSS border-top
, or else by a CoMBINING MAcRON (U+0304) or other script-inappropriate com-
bining mark. It seems this is done due to lack of font support for combining marks
over katakana.

A second pseudo-Unicode encoding exists, which I call the “lTaipa encoding”. It mis-
uses characters like U+27E8, MATHEMATICAL LEFT ANGLE BRACKET, because of its
similar appearance to tone 5, <. It does not seem to have widely caught on outside of

Taipa’s tweets; certainly this kind of misuse is a good reason to introduce real characters
for the task.

2.3.2 Mojikyo

Mojikyd almost fully supports Taiwanese kana. Its only deficiency is that it is missing
7 and ¥, which means that the Quanzhou dialect is not reproducible in the Mojikyd
encoding.

In Mojikyo, the Taiwanese kana are available in the font Mojikm@D.TTF ; 20 code-
points are devoted to them. Mojikyo chooses to encode the CoMBINING KATAKANA
OVERLINE as precombined with the kana it combines with, and it encodes the Com-
BINING KATAKANA DoT BELOW as a spacing mark.

10


https://twitter.com/taipalogy/status/1282245269820551169

2.3 Legacy fncodz'ngs

’@ Mojikyo Character Map = B |£?-|ﬁ
File Edit Jump Options Help
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As mentioned in § Acknowledgements, Mr. Tanimoto and Mr. Yamaguchi helped
me a lot with getting this program working. I was quite touched by Mr. Tanimoto’s
story, so I chose to memorialize his friend, Mr. Tokio Furuya, who is now deceased, on
the front cover of this paper. Mr. Furuya was the main developer of Mojikyo.

Below are the Taiwanese kana glyphs as they appear in Mojikm@D.TTF ; the top
row are the tone letters, middle row nasalized tone letters, and bottom row overlined

katakana:
N~ <

IR
FFTYETT

11



Unicode considerations

Chapter 3

Unicode considerations

3.1 UnicodeData.txt

LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER

1BA01;MODIFIER
1BA02 ;MODIFIER
1BAO3;MODIFIER
1BA04 ;MODIFIER
1BA06 ;MODIFIER
1BA07 ;MODIFIER
1BA08 ;MODIFIER
1BA09 ;MODIFIER
1BAOA ;MODIFIER
1BAOB ;MODIFIER
1BAOC;MODIFIER
1BAOE ;MODIFIER
1BAOF ;MODIFIER

3.2 On tone six

KATAKANA
KATAKANA
KATAKANA
KATAKANA
KATAKANA
KATAKANA
KATAKANA
KATAKANA
KATAKANA
KATAKANA
KATAKANA
KATAKANA
KATAKANA

TONE
TONE
TONE
TONE
TONE
TONE
NASALIZED
NASALIZED
NASALIZED
NASALIZED
NASALIZED
NASALIZED
NASALIZED

TONE
TONE
TONE
TONE
TONE
TONE
TONE

In modern Hokkien, tone six is equal to tone two.! A symbol, therefore, for tone six,

is not in frequent use. However, I found a single source with a symbol for tone six,

Taigikho (2017), and recommend we leave a slot open for it should it become more

popular in the future, or should more sources emerge, so we have a logical place to put

it. Even in Taigikho (2017), however, the symbol is barely discernible, as shown below,

and it seems to be that they are trying to discourage its use.

1. Chiung, Wi-vun Taiffalo (2003). “lTane Change in Taiwanese: Age and Geographic Factord”. University of Pennsylvania

Working Papers in Linguistics. 8 (1).

12


https://web.archive.org/web/20120303035733/http://uibun.twl.ncku.edu.tw/chuliau/lunsoat/english/tchange/tonechange-v.pdf

3.4 On glyph order

ﬁ Hilad Eak E A 35 H4% HhRg 6% B gt
= R [ fz b ke : - B N
©

i ég = y < ' A )

DL
HEl
s

7| L
(LTS BRLEAE)

\
V2o AP

VORI [ o) (N,

SRR AN TR

3.3 On the aspiration mark

The aspiration mark is quite unusual in that in some sources it acts as a combining
character,? and in other sources, it appears identically to the nakaguro (F15).3

As they are semantically the same, this issue should be left to higher-level protocols,
such as fonts, to solve, via e.g. stylistic alternates. It is likely that in the sources where
it appears as a nakaguro, this is only due to subpar printing technology, as it’s clear it’s
meant to have been combining by Ogawa.

3.4 On glyph order

It makes the most sense to use the glyph order from Ang and Ogawa (1992). It is a
simple order: basic Japanse kana order (gojon, Fi1T7), with tone letters in numeri-
cal order and nasalized versions after normal versions. Overlined versions of characters
come after regular versions, and aspirated versions come after those.

So:

3.4.1 Tone letters

/(é(\(%(’(ﬂ(((%( ' <}3<\<D
3.4.2 Combining characters

R <X

2. Ogawa (1932), Ang and Ogawa (1992), Taigikho (2017), among others.

3. State Monopoly Bureau’s Taiwanese Dictionary [ 8 Jay B 1875 1] (1923), among others.
4. Ang and Ogawa (1992), vol. 2, p. 2.

13



Unicode considerations

3 FF
3.5 Vertical typesetting

Taiwanese kana are most often typeset vertically historically. All horizontally typeset
examples I was able to find are from this century.

As far as Unicode is concerned, all we need is to put this in VerticalOrienta-
tion.txt :

1BAO1. .1BAOF ; U # Lc [13] MODIFIER LETTER KATAKANA TONE
TWO. .MODIFIER LETTER KATAKANA NASALIZED TONE EIGHT

For this paper, I am using a SJI¥ package I wrote to do the vertical layout. Looking
at the vertical layout, there are two ways to do it. In this paper, I consider it to be two
lines, with the tone letter on the second line. It is also possible to do so in OpenType
via contextual positioning, like this:
feature valt {

lookup valt2 {
# Make glyph 0-width and move it back 1.5 glyphs;
# takes advantage of fact kana are monospace.
# X y  xadv yadv
pos @toneletters.valt <-1300 500 0 0>;

} valtz;
} valt;

Vertical layout is really a problem to be handled by higher level protocols, and not
a Unicode consideration, but is mentioned for completeness.

For a fully working OpenType implementation, see FRB Taiwanese Kana, which is
a font I made originally for this proposal but which can be used for Taiwanese kana in

general. It works with HTML vertical layout, and has bolder glyphs for ruby:

5. Angand Ogawa (1992), vol. 1, pp. 610-611.

14


https://github.com/ctrlcctrlv/FRBTaiwaneseKana

3.5 Vertical typesetting

EXAGEX A/

RA(FA/
e

A}

—

— —

‘= g0

No special actions need be taken, nor JavaScript be used, the HI'ML for the last

example is just:
<p class=vert><ruby>Z<«rt>X A (< /rt>gi<rt>F A /</rt></ruby></p>

15



Evidence of all requested characters

Cha(llpter 4

Evidence of all requested characters

4.1 Tone letters
Ang and Ogawa (1992), vol. 1, p. 3.

RN
== 5 -
Sﬁ? :‘-r_zit AN LE Z}'f/‘é
— s =
G
[/ % A
-
1Y g
o, L
A
T
« ok
T
S
v v X
A

4.2 Combining characters

Ang and Ogawa (1992), vol. 1, p. S.

¥ o & h
F v F ¥
P
£ & F ¥
7 # r 3

16



4.2 Combining characters

d Ogawa (1992), vol. 1, p. 3. Proof of F and v, missing from main table.
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Evidence of all requested characters

4.3 Miscellaneous pages

Hirasawa (1914), p. 147.
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4.3 Miscellaneous pages

Ogawa (1938). Unknown page, from Liong, et al (1999). “ The Japanese=Taiwanese
Dictionary and The New Japanese-Taiwanese Dictionary : a Comparison”. p. 16.

x
My | BRI RTNERA . EDN W RS- | F
= J,,_:_rl @Em {,»y\ @ ¥ )]ﬁw E#\ %7“( r_rw( ﬁu {:

”.b.::.

] s =¥ T B . o
1 I/ g iz fo*\jyg ?5;:; £
1=+ (] = 1 . A l__r o0s) 2 -
1 oy B gge T Fil g7 Wl e g B
'1" : B '.’.?\ % e e ‘D I [e] t A E;,
o ax i gl Gl WS R
oo g A S B S A wne
MECS ) Gn e gLy gl
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g ‘o"i;/%r-i o BV B H5 %>
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http://sunliong.acsite.org/ong-eng.htm

Evidence of all requested characters

Textbook for Taiwan [BBHEIHE] (1902).

The above book is another corroborating source for the equality of tone two ( )
and tone six ( ) in Hokkien, as well.

20
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4.3 Miscellaneous
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ISOI/IEC JTC 1/SC 2/WG 2
PROPOSAL SUMMARY FORM TO ACCOMPANY SUBMISSIONS
FOR ADDITIONS TO THE REPERTOIRE OF ISO/IEC 10646
Please fill all the sections A, B and C below.
Please read Principles and Procedures Document (P & P) from _http://std.dkuug.dk/JTC1/SC2/WG2/docs/principles.html .. for
guidelines and details before filling this form.
Please ensure you are using the latest Form from _http://std.dkuug.dk/JTC1/SC2/WG2/docs/summaryform.html..
See also _http://std.dkuug.dk/JTC1/SC2/WG2/docs/roadmaps.html . for latest Roadmaps.

A. Administrative

1. Title: A proposal to encode Taiwanese kana in the UCS
2.Requestersname: _ _ _ _ _ _______ _ _ FredrickR Brenpan _ _ _ _ __ _ _ _ _ _ _ ___
3. Requester type (Member body/Liaison/Individual contribution): —Individual contribution
4. Submission date: . 17August2020
5. Requester's reference (if applicable): ] NnA
6. Choose one of the following:

This is a complete proposal: X

(or) More information will be provided later:

B. Technical - General

1. Choose one of the following:
a. This proposal is for a new script (set of characters): X

Proposed name of script: _________ Katakana Phonetic Extensions Extension A

b. The proposal is for addition of character(s) to an existing block:
Name of the existing block:

2. Number of characters in proposal: | 5 |
3. Proposed category (select one from below - see section 2.2 of P&P document):
A-Contemporary X  B.1-Specialized (small collection) B.2-Specialized (large collection) |
C-Major extinct ~_ D-Attested extinct _____ E-Minor extinct
F-Archaic Hieroglyphic or Ideographic G-Obscure or questionable usage symbols
4. Is a repertoire including character names provided? ____Yes
a. If YES, are the names in accordance with the “character naming guidelines”
in Annex L of P&P document? N C SE
b. Are the character shapes attached in a legible form suitable for review? Yes

5. Fonts related:
a. Who will provide the appropriate computerized font to the Project Editor of 10646 for publishing the
standard?
Fredrick R. Brennan

6. References:

a. Are references (to other character sets, dictionaries, descriptive texts etc.) provided? ~ Yes
b. Are published examples of use (such as samples from newspapers, magazines, or other sources)
of proposed characters attached? Yes

7. Special encoding issues:
Does the proposal address other aspects of character data processing (if applicable) such as input,
presentation, sorting, searching, indexing, transliteration etc. (if yes please enclose information)? Yes

| discuss the order characters should be in, and issues presented by vertical typesetting.

8. Additional Information:

Submitters are invited to provide any additional information about Properties of the proposed Character(s) or Script
that will assist in correct understanding of and correct linguistic processing of the proposed character(s) or script.
Examples of such properties are: Casing information, Numeric information, Currency information, Display behaviour
information such as line breaks, widths etc., Combining behaviour, Spacing behaviour, Directional behaviour, Default
Collation behaviour, relevance in Mark Up contexts, Compatibility equivalence and other Unicode normalization related
information. See the Unicode standard at .http://www.unicode.org. for such information on other scripts. Also see
Unicode Character Database ( http://www.unicode.org/reports/tr44/) and associated Unicode Technical Reports for
information needed for consideration by the Unicode Technical Committee for inclusion in the Unicode Standard.

12 Form number: N4502-F (Original 1994-10-14; Revised 1995-01, 1995-04, 1996-04, 1996-08, 1999-03, 2001-05, 2001-09, 2003-
11, 2005-01, 2005-09, 2005-10, 2007-03, 2008-05, 2009-11, 2011-03, 2012-01)
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C. Technical - Justification

1. Has this proposal for addition of character(s) been submitted before? __ No_
If YES explain
2. Has contact been made to members of the user community (for example: National Body,
user groups of the script or characters, other experts, etc.)? Yes
If YES, withwhom? _ Mojikyo Institute
If YES, available relevant documents: _ _~~ Correspondence
3. Information on the user community for the proposed characters (for example:
size, demographics, information technology use, or publishing use) is included? Yes
Reference:  ___Japanese learners of Hokkien, Taiwanese scholars of Japanese imperialera_ _ _ _
4. The context of use for the proposed characters (type of use; common or rare) __ Rare
RrReference:
5. Are the proposed characters in current use by the user community? Yes
If YES, where? Reference: ______ Twitter, Facebook, etc.
6. After giving due considerations to the principles in the P&P document must the proposed characters be entirely
in the BMP? No

If YES, is a rationale provided?
If YES, reference:
7. Should the proposed characters be kept together in a contiguous range (rather than being scattered)? _ Yes
8. Can any of the proposed characters be considered a presentation form of an existing
character or character sequence? ___ _No
If YES, is a rationale for its inclusion provided?
If yEs, reference:
9. Can any of the proposed characters be encoded using a composed character sequence of either
existing characters or other proposed characters? __ No
If YES, is a rationale for its inclusion provided?
If YES, reference:
10. Can any of the proposed character(s) be considered to be similar (in appearance or function)

to, or could be confused with, an existing character? _Yes
If YES, is a rationale for its inclusion provided? . Yes
If YES, reference: The combiners are confusable with Latin ones, but kana is very different
— _ _ _ _ __ fromLatin and new characters are needed. __ __ __ _ __ __
11. Does the proposal include use of combining characters and/or use of composite sequences? _  Yes
If YES, is a rationale for such use provided? [ Yes
If YES, reference: See section "Evidence of all requested characters”
Is a list of composite sequences and their corresponding glyph images (graphic symbols) provided? Yes
If YES, reference: See section “Evidence of all requested characters”
12. Does the proposal contain characters with any special properties such as
control function or similar semantics? No

13. Does the proposal contain any ldeographic compatibility characters? ___ _No
If YES, are the equivalent corresponding unified ideographic characters identified?
If YES, reference:
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