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1. Summary

This is a proposal to encode 6,126 Tangut characters in a "Tangut" block, in the range 17000..187ED. The
repertoire comprises 6,125 logographic signs and one iteration mark. This is the same repertoire as
given in N4325 and N4327, and has been agreed upon at an international conference on Tangut encoding
held at Beijing in December 2013 (see §3 below). Code charts and character names for the proposed
characters are provided in N4525. See §12.3 for changes in glyphs and character ordering compared
with N4325.

The proposed repertoire of 6,125 signs is sufficient to represent all Tangut characters used as head
entries or index entries in major works of modern Tangut lexicography and scholarship. However, there
are still many unstudied or little-studied Tangut texts, and as research continues it is probable that new
Tangut characters will be identified in the future. There is therefore a possibility that a small
supplementary Tangut block may be required in the future.

A revised proposal to encode Tangut radicals and components (see N4326) will be submitted at a future
date after further study.
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3. Tangut Encoding Conference

An international conference on Tangut encoding was held in Beijing on the 9th and 10th December 2013.
Attendants at the conference included Michael Everson, Andrew West, Deborah Anderson, Zhang Liwei,
Chen Zhuang, Nie Hongyin, Lin Ying-chin, Arakawa Shintaro, Ikeda Takumi, Sun Bojun, Jing Yongshi, Jia
Changye, Han Xiaomang, Sun Yingxin, You Min, Li Yang, Tai Chung-pui, Tang Jun, Peng Haitao, Sheldon
Gosline. See WG2 N4516 (L2/13-241).

Attendees of the meeting agreed on the following points:
e rely on the current proposal's encoding principles as discussed in N4325, including:

o base the stroke order on the customary stroke order used by modern scholars
(although this may vary from the original native stroke order)

o where 2 characters that are cataloged separately in a single source have the same
shape but different pronunciations and/or meanings, encode as one character

o include the “ghost characters” (mistakes) that appear as headwords in
dictionaries, as found in the repertoire shown in N4327

o encode those variants that appear as headwords in dictionaries, as found in the
repertoire shown in N4327, but unify other insignificant glyph variants

e retain all of the proposed characters in N4327

e retain the glyphs as they appear in the code charts in N4327

e use the radical/stroke ordering as given in the proposal

e postpone encoding the set of Tangut radicals until later, as it requires further study

e leave the Tangut Ideographs block as it currently stands on the Roadmap, and if

characters are added beyond the allocated space, place them in a new Tangut Extensions
block

The proposed method of ordering by 505 radicals was accepted.
The proposed names in N4325 and N4327 were not objected to.

Attendees will send to Chen Zhuang comments they may have on glyphs and/or additional new
characters, which will be forwarded to the Tangut proposal authors.

Han Xiaomang has agreed to provide his font to Andrew West and Michael Everson.
The chart font will remain the same as the font used in N4327 (Jing Yongshi's font).

The proposal should be forwarded to WG2, but as a joint proposal, adding the experts' names Jing
Yongshi, Jia Changye, and Han Xiaomang.
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4. Introduction

Tangut is a logographic script that was used to write the Tangut language, an extinct member of the
Tibeto-Burman language family that was spoken in northwestern China by the Tangut people (known as
the Dangxiang 7 JH in Chinese, and as the Mi-nyag %\ygq in Tibetan). The script was devised in about

1036, under the supervision of LY Yudnhao Z*JC2 , the first emperor of the Western Xia F§ & state
(1038-1227). After the fall of the Western Xia to the Mongols, the script continued to be used during the
Yuan dynasty (1271-1368) and even into the early Ming dynasty (1368-1644), with the latest examples
of the script dating to the early 16th century. During the Ming dynasty Tangut national identity and
culture disintegrated, and remaining Tangut populations either became assimilated into the surrounding
Chinese or Mongolian populations or else migrated to the region of Tibet. By the end of the Ming dynasty
the Tangut script had become long obsolete.

The script was widely used over a period of several hundred years for official, private and religious
purposes, and a huge corpus of material written in the Tangut script is still extant, including thousands of
complete and fragmentary examples of printed books and sutras, manuscript texts, and monumental
inscriptions.

Figure 1: Chrysographic Manuscript Edition of the Lotus Sutra
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When the Tangut script was rediscovered in the late 19th century it was completely unintelligible, and it
was largely through the efforts of the Russian scholar N. A. Nevskij (1892-1937) that scholars are now
able to read the script at all. The script has now been almost completely deciphered, although there are
still many phonological and grammatical issues that remain. The decipherement of Tangut was greatly
aided by the discovery during the early 20th century of a number of contemporary Tangut phonological
texts, including an incomplete monoglot Tangut rhyme dictionary, the Sea of Characters (Chinese Wén Hdi
i) (see Figure 3).

The study of the Tangut language is now a well-established discipline, with scholars from China, Japan,
Russia and many other countries publishing books and monographs on Tangut language and culture that
quote extracts of Tangut text in the original script or which discuss individual Tangut characters. Over
the last fifty years a number of important dictionaries and linguistic works have been published,
including Tangut-Chinese, Tangut-Japanese, Tangut-Russian and Tangut-English dictionaries. More
recently, with the advent of the internet, several linguistic bloggers have been attempting to represent
Tangut characters and text on the web.

Figure 2: Fragment of a Memorial Stone from the Western Xia Royal Tombs

The Tangut script is composed of about 6,000 logographic characters that superficially resemble Chinese
ideographs, and that were written top-to-bottom in lines running right-to-left across the writing surface
in the same way that Chinese was traditionally written (see Figs. 1 and 2). In modern usage the script is
written horizontally left-to-right. Although the individual characters are quite complex, with most
characters comprising 8-15 strokes, the script is not itself complex. There are no combining characters,
and characters do not interact with each other typographically.
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5. Character Repertoire

It is difficult to define the exact repertoire of Tangut characters to be encoded, as there is no single
contemporary source that lists all possible Tangut characters. The most complete edition of the
Homophones rhyme dictionary has 5,729 entries, and the extant incomplete text of the Sea of Characters
dictionary has 3,052 entries. Modern Tangut dictionaries include about 6,000 character entries,
including entries for many of the more important variant glyph forms: Li Fanwén 1997 has exactly 6,000
entries, Li Fanwén 2008 has 6,074 entries, and Kycanov 2006 has 5,803 entries. Han Xidomang 2004
recognises 5,861 basic characters with a total of 6,066 glyph forms, indicating that about 3.5% of Tangut
characters are variant forms.
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Figure 3: Page from the 'Sea of Characters' Dictionary

5.1 Repertoire Sources

The character repertoire proposed in this document is derived from the following nine modern
dictionaries and studies of Tangut (see §11 "Bibliography" for publication details):

e Li Fanwén 2008 (Tangut-Chinese Dictionary, 2nd ed.)

¢ Kycanov and Arakawa 2006 (Tangut-Russian-English-Chinese Dictionary)

e LiFanwén 2006 (Comparative Study of Wuyin Qieyun and Wenhai Baoyun)

e Han Xidomang 2004 (PhD dissertation on the correct form of Tangut characters)
e LiFanwén 1997 (Tangut-Chinese Dictionary, 1st ed.)

e Li Fanwén 1986 (Study of the Homophones)
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e Sofronov 1968 (Grammar of the Tangut Language)
e Nishida 1966 (Little Dictionary of Tangut)
e ShiJinbo et al. 1983 (Study of the Sea of Characters)

The eight sources marked in bold type are used as the primary source references, and all graphically
distinct characters used as head entries or as index entries in these eight sources are proposed for
encoding as individual characters (with unification of glyph variants between sources where
appropriate). In the case of Han Xidomang 2004, which as an unpublished dissertation has less authority
and is less widely used than the other sources, we only propose that characters given in the final column
("character types") are encoded, and that glyph variants given in the first column ("character variants")
are unified if they are not given separate entries in one of the other sources (there are 133 such unified
variants from Han Xidomang 2004 column 1).

The character index to Shi Jinbo et al. 1983 includes very many glyph errors (due to the poor quality of
the photographic reproduction of the original Tangut text it is a study of), including 66 duplicate entries
with erroneous glyph forms. As these erroneous forms only occur in the index, and do not correspond to
head entries in the dictionary, they are not proposed for enoding as separate characters.

We have collated the head entries and index entries for Tangut characters in the eight primary source
references, and determined that 6,125 Tangut signs need to be encoded in order to represent all the
Tangut characters used as head or index entries in these modern sources. 6,060 of the proposed set of
signs are included as head entries in LI Fanwén's 2008 dictionary. The other 65 proposed signs are not
included as head entries in Li Fanwén's 2008 dictionary, but do occur as head or index entries in one or
more of the seven other primary source references. In most cases, these additional 65 signs are character
variants that are not distinguished in Li Fanwén's dictionary, but which we do not unify because they
occur contrastively within a single source. The sources for the proposed 6,125 Tangut signs are shown
below:

e Li Fanwén 2008 : 6,060 characters (this figure represents entries 0001 through 6074, minus twenty
unified characters [§5.2.2], plus six double entries with a 'A" and 'B' character forms)

e Kycanov and Arakawa 2006 : 0 characters (all head entries in this dictionary are also in Li Fanwén
2008)

e Li Fanwén 2006 : 7 characters (U+1875F, U+17B37, U+17D8C, U+17108, U+1773E, U+17AC0,
U+184A1)

e Han Xidomang 2004 : 9 characters (U+17451, U+177B3, U+186FD, U+18386, U+17398, U+17D92,
U+17DCB, U+17DD2, U+1817D)

e LiFanwén 1997 : 6 characters (U+1869F, U+1786C, U+18148, U+1790F, U+179BE, U+17B6A)
e LiFanwén 1986 : 3 characters (U+18110, U+18444, U+184F4)

e Sofronov 1968 : 19 characters (U+17027, U+17DFD, U+185B3, U+185A2, U+183C5, U+17539,
U+18030, U+17AD2, U+179BC, U+17AD8, U+172D5, U+172A0, U+17C37, U+18166, U+17CD7,
U+17CF0, U+17253,U+173D6, U+173BA)

e Nishida 1966 : 21 characters (U+176ED, U+176F7, U+17D36, U+17071, U+18189, U+18383,
U+18239, U+18567, U+185E7, U+17240, U+17C33, U+173BB, U+17A75, U+17AE5, U+17FBO,
U+18404, U+17846, U+18506, U+1865A, U+1876B, U+17DAC)

The source mappings and glyph forms for all these characters are given in §12.1 "Source Mapping Table".
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5.2 Encoding Principles

The Tangut signs proposed for encoding in this document are derived from the characters identified by
modern scholars in eight of the most important works of modern Tangut scholarship and lexicography, as
specified in §5.1. All head entries or index entries in the eight primary source references are candidates
for encoding.

5.2.1 Glyph Variants

Tangut characters are often written with different glyph forms in different primary Tangut sources,
sometimes with a different arrangement of the same component elements (e.g. L2008-0076 % versus
L2008-0786 %) and sometimes with one component element substituted for another (e.g. L2008-2080
W versus L2008-4023 thﬁ). For the convenience of users, all modern Tangut dictionaries include some
character variants of this nature.

Where character variants are not used contrastively in a single source reference, then this proposal
unifies them as a single character, using the glyph form given in LI Fanwén 2008 unless the Li Fanwén
2008 glyph has a mistake (see §12.2). That is to say, where Source A represents character C1 with glyph
variant V1, and Source B represent the same character with glyph variant V2, but no source gives both V1
and V2 as separate characters, then V1 and V2 are unified as a single proposed Tangut sign. If it is
required to indicate such glyph variants at the encoding level, it would be appropriate to use variation
sequences.

On the other hand, where a single source reference includes two or more character variants as separate
head or index entries then we propose that they be encoded separately, as it is not appropriate for users
to have to use variation sequences to represent individual entries in a single dictionary, especially in the
case of recent authoritative dictionaries such as Kycanov & Arakawa 2006 and Li Fanwén 2008.
However, we do not expect that this principle should apply to any future dictionaries, and that any
variants unified in the current proposal would not automatically be candidates for encoding if they were
to be given separate entries in a future dictionary.

In addition to character variants that are attested in primary Tangut texts, modern Tangut dictionaries
and glossaries also include a very small number of erroneous character forms. Some of these are due to
scholars misreading indistinct or poorly written characters in original Tangut texts, whereas others are
due to scholars miswriting the complex strokes of a character when copying it down. Regardless of their
origin, many of these "ghost characters" have taken on a life of their own, being copied from one
dictionary to another, either inadvertently or in order to deliberately point out the character as a mistake.
Therefore, we do not exclude from encoding any character used as a head or index entry in the eight
primary source references on the grounds that the character is not authentic.

5.2.2 Homoglyphs

Modern dictionaries give separate entries for a few characters that have the same glyph shape or that
have glyph shapes that are insignificantly different.

A. The following eleven pairs of entries in Li Fanwén 2008 have different meanings and readings but
have identical glyphs.

e L2008-0406 ¥} *djwi [transliteration] = L2008-0407 #& *djwu "to press"
e L2008-1106 % *me "swallow" = L2008-1107 % *pwa "swallow"
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e L2008-1317 3% *twe "to brush" = L2008-1318 3% *Jjij "to jump"

e L2008-1666 %F *na "fox" =L2008-1667 ¢ *ta "tail”

e L2008-1734 3% *tji [negative prefix] = L2008-1735 %4 *kwej "repectful”

e L2008-2252 4} *bju "cuckoo" = L2008-2253 £ *wjij "warehouse"

e 12008-2298 {if *;jwir "fast" = L2008-2299 {§ [meaning and reading unknown]
e L12008-3435 4% *yu "god" = L2008-3436 4% *sa "close relative"

e 12008-3488 JI% *twe "pair" = L2008-3489 % *gja "foolish"

e L2008-3683 %f *sja "day after tomorrow" = L2008-3684 % * sie "falcon"

e L2008-4456 #}% *tha "wild goose" = L2008-4457 3% *Ijij "big"

B. The following five pairs of entries in Li Fanwén 2008 have the same meaning, reading and glyph
shape, and can be considered duplicates.

e 12008-1383/1384 #% *Sjij "to abandon" (same glyph forms in both L1997 and L2008; different
definitions in L1997, but merged into a single entry [L2008-1383] in L2008)

e 12008-1981/3517 iz *khiwa "horn" (same glyph forms in L2008, and no significant difference
between glyphs in L1997; based on the four-corner index L1997-1981 may originally have been
intended to be written differently to L1997-3517, but this is not reflected in the actual glyph forms
used in L1997)

e L2008-2027/2350 f[fi *bja "limit" (slightly different glyph forms in L1997, but identical in L2008)

e 12008-2221/2807 {If *wa "to own" (same glyph forms in both L1997 and L2008; L2008-2807 has an
erroneous four-corner index)

e L12008-2840/4591 R% *$jwi [family name] (slightly different glyph forms in L1997, but identical in
L2008)

C. The following four pairs of entries in Li Fanwén 2008 have the same meaning and reading, but have
insignificantly different glyph forms, reflecting a different four-corner index analysis of the character
(each pair only differs in the size of the gap between the top of the lefthand vertical stroke and the top
horizontal stroke).

e 12008-0042/4537 B *khji "to open" (see Figure 8)
e L2008-0057/4548 BZ *xar "to open one's mouth"

e L12008-0184/4510 Rt *twa [transliteration]

e L2008-1134/4624 &# *té [transliteration]

In these twenty cases we propose to unify each pair of entries in Li Fanwén 2008 as a single encoded
character. As this unification breaks the one-to-one mapping between legacy fonts based on Li Fanwén
1997 (e.g. the Mojikyo Tangut character set, and Jing Yongshi's Tangut font system) and Unicode Tangut,
we propose to define standardized variation sequences to allow for roundtrip mapping (see §7 for
details).
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Figure 4: Entries for L2008-L0042 and L4537 showing insignificant glyph difference

5.3 Radicals and Components

A provisional proposal to encode 767 Tangut radicals and components (see N4326, Proposal to encode
Tangut radicals) has been made, and will be revised and resubmitted at a future date after further study.
These 767 proposed characters include the 505 radicals under which the 6,125 Tangut signs in this
document are ordered.

5.4 Punctuation Marks

There are no script-specific punctuation marks used for Tangut, so no Tangut punctuation characters are
proposed for encoding.

5.5 Iteration Mark

An iteration mark > is attested in contemporary sources (see Figure 6), and has been used in some
modern sources (see Figure 5). This character is proposed for encoding as the first character in the
"Tangut" block, as U+17000.

3 326766 A AEoEORS

Figure 5: Nakajima 2000 Character #36766
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Figure 6: Wénhdi Bdaoyun 3CHE 5 #5 part 1 page 07A
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6. Glyph Variants

Contemporary Tangut sources make use of a very large number of glyph variants for writing Tangut
characters, only some of which are represented in modern dictionaries of Tangut (see Figure 7).

Figure 7: 1348 stele showing a variant of L2008-2224 not found in modern dictionaries

It is neither practical nor desirable to individually encode all attested variant character forms, but
scholars do need to be able to represent all Tangut ideographs that have been identified as characters in
important modern dictionaries, and they often need to discuss glyph variants (see for example
http://www.amritas.com/110521.htm#05152333 where Tangutologist Marc Miyake notes how "small
typographical errors can lead a researcher astray").

Although this document proposes encoding character variants that occur as head entries in major Tangut
dictionaries, some character variants that are not proposed for encoding are used within the text of
individual entries in order to discuss glyph forms in different sources (see Figure 8). In Li Fanwén 2008
character variants not proposed for encoding are included in notes to at least the following four entries:

e L2008-1232 %3
e L2008-3400 fif
e 12008-4932 77
e 12008-5580 %

Han Xidomang 2004 includes 133 glyph variants that have not been proposed for encoding as atomic
characters.

Shi Jinbo et al. 1983 includes index entries for 66 characters with erroneous glyph forms that have not
been proposed for encoding as atomic characters.
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We suggest that it would be appropriate to define variation sequences for the purpose of representing
glyph variants and erroneous glyph forms such as the examples given above that have not been proposed
for encoding in this document. We do not propose any variation sequences for glyph variants at the
present time, but may do so in the future.

1742 [ EBE#HF me 2.7 HIk )

Eﬂ_ﬂ: younger sister

é,fz Whtlho (£) (%3EM%3)
ZA &l mu 2.7 n& 2.33 (IREE JLCIR(FA 4A7)-
%7 22 Gt 72 Gibor : 2 () A (Z2) (58 76.56)o
0 A3 2043 TR Lok s JHIR AT 568 51
43 RZR AL T RAZ T B 1 IRAE Tk Al , Lo B
ZiHt0 65.272),
(e 3k (R )T TALA S AR Y oA #4)

o F M KTR))

Figure 8: Entry for L2008-L1232 showing glyph variants of the same character
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7. Compatibility Variation Sequences

We are not proposing to define variation sequences for glyph variants at the present time, but we do
think that it would be very useful to define a set of standardized variation sequences for compatibility
purposes, in order to allow round-tripping between text encoded using legacy font systems and Unicode
Tangut. There are twenty pairs of characters in Li Fanwén 1997 and 2008 that have been unified in our
proposal because they have exactly the same glyph shape or have no significant glyph differences (see
§5.2.2 for details). However, these characters are given separate code points in legacy fonts based on LI
Fanwén 1997 (e.g. the Mojikyo Tangut character set, and Jing Yongshi's Tangut font system), and these
font systems have been widely used by scholars to represent Tangut text. Defining standardized variants
for the pairs of unified characters will allow round-trip mapping between legacy font systems and
Unicode. Defining these variation sequences at the same time as the Tangut script is encoded will also
help users migrate to a Unicode solution, who might otherwise be concerned about losing the distinction
between characters catalogued separately in L Fanwén 1997/2008 but unified in Unicode.

We believe that the recent definition of 1,002 standardized variation sequences corresponding to CJK
Compatibility Ideographs provides a precedent for defining standardized variation sequences to provide
compatibility mappings of this nature, when there may be no difference in glyph shape between the
variation sequences for the same base character. We also believe that defining standardized variation
sequences is a better solution than encoding a set of twenty compatibility Tangut characters.

We therefore propose defining the following standardized variation sequences.

Table 1: Proposed Standardized Variation Sequences

Character | Glyph | Character Name Character Sequence | Variation Description

= 1701C FEOO L2008-0042

1701C A L2008-0042-4537
1701CFEO1 L2008-4537
= 17024 FEOO L2008-0057

17024 BZ L2008-0057-4548
17024 FEO1 L2008-4548
v 17134 FEOO L2008-3488

17134 Jlﬁ L2008-3488-3489
17134 FEO1 L2008-3489
. 17161 FEOO L2008-1981

17161 }Hﬁ: L2008-1981-3517
17161 FEO1 L2008-3517
. 175F0 FEOO L2008-1666

175F0 ﬁ]é L2008-1666-1667
175F0 FEO1 L2008-1667
17880 FEOO L2008-2840

17880 ﬁgﬁ L2008-2840-4591
17880 FEO1 L2008-4591
17 17A46 FEOO L2008-2221

17A46 ﬁh L2008-2221-2807
17A46 FEO1 L2008-2807
=5 17D77 FEOO L2008-1383

17D77 B L2008-1383-1384
17D77 FEO1 L2008-1384

JTC1/SC2/WG2 N4522
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Character | Glyph | Character Name Character Sequence | Variation Description

-)= 17E08 FEOO L2008-0406

17E08 #{(Fﬁ L2008-0406-0407
17E08 FEO1 L2008-0407
= 17E22 FEOO L2008-0184

17E22 IZ(E L2008-0184-4510
17E22 FEO1 L2008-4510
= 17E24 FEOO L2008-1134

17E24 &ﬁt L2008-1134-4624
17E24 FEO1 L2008-4624
15 17E91 FEOO L2008-2027

17E91 ||ﬂ L2008-2027-2350
17E91 FEO1 L2008-2350
p 17F0D FEO0O L2008-3435

17F0D {{If( L2008-3435-3436
17F0D FEO1 L2008-3436
% 17F8A FE0O L2008-2252

17F8A xlf( L2008-2252-2253
17F8A FEO1 L2008-2253
] 17FA5 FE0O L2008-3683

17FA5 ’;i]f( L2008-3683-3684
17FA5 FEO1 L2008-3684
18139 FEOO L2008-1317

18139 iz L2008-1317-1318
18139 FEO1 L2008-1318
2 18147 FEOO L2008-1734

18147 Z;( L2008-1734-1735
18147 FEO1 L2008-1735
=4 184F1 FEOO L2008-1106

184F1 R L2008-1106-1107
184F1 FEO1 L2008-1107
= 18728 FEOO L2008-2298

18728 ﬂiﬁi L2008-2298-2299
18728 FEO1 L2008-2299
2 18738 FEOO L2008-4456

18738 JI%X L2008-4456-4457
18738 FEO1 L2008-4457

JTC1/SC2/WG2 N4522

Page 16




8. Character Ordering Principles

It is essential to have a clearly defined system of character ordering for a large character set such as
Tangut, so that users are able to easily locate any character. Unfortunately, there is no universally
accepted or standard character ordering system for Tangut that we can follow. All the Tangut dictionaries
that have survived from the Western Xia period (1038-1227) order characters according to phonetic
principles, but this is not suitable for our purposes as we do not know the phonetic characteristics of all
the proposed characters, and a phonetic ordering would not facilitate character lookup.

In contrast, almost all modern Tangut dictionaries and glossaries order characters by radical and stroke
count (the Li Fanwén dictionary is ordered by four-corner indices, but includes a Radical/Stroke index),
but there is considerable variation in the set of radicals used as a basis for ordering. With no
contemporary radical classification of Tangut characters to guide them, compilers of modern Tangut
dictionaries have of necessity defined sets of artificial radicals that are based on common structural
elements, but which do not necessarily have a semantic determinative function in the same way that
most Chinese radicals do. As these modern radical classification systems are intended only as an aid to
character lookup, and do not necessarily reflect a natural grouping of characters with a common semantic
element, the choice of elements to use as radicals is fairly arbitrary, with the result that every modern
Tangut radical/stroke index is somewhat different from every other one (see N4326 for details). The
radical system used to order the proposed set of Tangut characters is based on that used in Han
Xidomang 2004, but with some modifications, and applied consistently to the entire set of proposed
characters.

The proposed set of Tangut signs are ordered by radical, stroke count and stroke order according to these
general principles:

e Tangut signs are grouped by radical (see §8.1)
e Radicals are ordered by stroke count and stroke order (see Table 3)

e Within each radical, Tangut signs are ordered by stroke count and stroke order (see §8.2)

8.1 Radical Determination
The following principles have been used to determine what radical a character is ordered under:

e The leftmost element or group of elements is chosen as the radical where possible (e.g. % for L2008-
2771 4, and # for L2008-5205 #f).

e Where a character does not have an element or group of elements on the left side, the top, bottom or
enclosing element is chosen as the radical (e.g. * for L2008-4122 j%, w for L2008-2397 #4, and 1Y
for L2008-4742 ).

e Where a character has both a top and bottom element (but no left side element), the top element is
chosen as the radical (e.g. ™ for L2008-4093 %4).

e In a couple of cases where a character is quartered into four components, the top left component is
used as the radical (L2008-2407 % is ordered under radical %, and L2008-4540 % is ordered under
radical [{).

e Characters that occur as a left side radical are ordered with the characters that use it as a radical, even
if the character itself could be more naturally ordered under a different radical (e.g. the character
L2008-0100 %| is ordered together with the character L2008-1863 7 under the radical %, rather
than under the radical ~ ).

JTC1/SC2/WG2 N4522 Page 17



e Ifthe same radical shape occurs in different positions they are treated as separate radicals (e.g. % and
% are treated as separate radicals, and ™ and . are treated as separate radicals).

e Left side radicals and left-and-under radicals with the same basic glyph shape are treated as separate
radicals (e.g. % and %_ are treated as separate radicals).

Based on these principles we have identified a set of 505 radicals that are used to order the proposed set
of Tangut signs (see Table 1). The relative ordering of the 505 radicals is based on the nominal stroke
count and stroke order, as described below. The ordering of characters within each radical follows the
same principles.

8.2 Stroke Order

Contemporary Tangut dictionaries do not provide information about how Tangut characters were
supposed to be written or their stroke count, so modern scholars have reconstructed stroke count and
stroke order for Tangut characters by analogy with Chinese characters. However, the stroke order used
by modern scholars may not necessarily reflect the actual stroke order used by Tangut scribes. For
example the component % is written by most modern scholars as two left-sloping strokes followed by
one right-sloping stroke (3 strokes in total), but Prof. Jing Yongshi has demonstrated that in some Tangut
manuscripts the component 4 seems to have been written as a single < stroke followed by a left-sloping
stroke (2 strokes in total). For the convenience of the modern scholarly community we use the stroke
orders that are customarily used by modern scholars (e.g. 3 strokes for the component %). Even so,
modern scholars do not always agree on the number of strokes and the stroke order for some
components (e.g. some scholars count Stroke O in Table 2 as one stroke and others as two strokes), and
where this is the case we have had to make a sometimes arbitrary choice about which stroke count
and/or stroke order to use. Whilst we may not always have made the correct choice, we have
endeavoured to be consistent so that radicals and characters are ordered consistently and predictably.

We identify eighteen basic Tangut stroke types, and have designated each stroke type with a letter A
through R, as shown in Table 2 below. These letters enable us to construct a sort key for Tangut radicals
and Tangut signs.

Table 2: Tangut Stroke Types

Letter | Glyph | Description of the Stroke Type Corresponding CJK Stroke Eﬁz:g:lt(;rs
A | #% héng (horizontal) U+31D0 CJK STROKE H — AL T &
B | [% sh (vertical) U+31D1 CJK STROKE S | 4Rz %
C S fit pié (slanting to the left) U+31D2 CJK STROKE P / é(ﬁ @ ﬁﬁE %r
D . ik didin (dot) U+31D4 CJK STROKE D > Z W Ahm

‘l f&fT héng zhé (horizontal and
bending down)

Fa T ¢ héng zhé wan gou

F L (horizontal, bending down, and U+31C8 CJK STROKE HZWG L f(rt ﬁi %’E
turning right with a hook)

U+31D5 CJK STROKE HZ " | %:E @fir— Eﬁ_ ﬁﬂi

JTC1/SC2/WG2 N4522 Page 18



Example

Letter | Glyph | Description of the Stroke Type Corresponding CJK Stroke Characters

&0l héng pié (horizontal and
slanting to the left)

—
PN\
el

G 7 U+31C7 CJK STROKE HP /

FHTHTH héng zhé zhé pié
H 7 (horizontal, bending down, bending | U+31CB CJK STROKE HZZP 7
right, and slanting to the left)

NS
N

N
AT

FEHTHTHTHTIN héng zhé zhé zhé zhé

pié (horizontal, bending down,
| % bending right, bending down, [HZZZZP] ﬂ%

bending right, and slanting to the left)

feaffTHT9/r84 héng zhé zhé zhé gou U0+31E1 CJK STROKE HZZZG

J 5 (horizontal, bending down, bending - %& zxj(
right, bending down with a hook)
= FfT#& héng zhé héng (horizontal, 4
K bending down, and horizontal) [HZH] m)k iﬁh
T pié zhé (slanting left and } e
L
L bending right) U+31DC CJK STROKE PZ L &%
B 4t S AT A% -
EL& 8y shu wan gou (vertical and "
M l—‘ turning right with a hook) U+31DF CJK STROKE SWG L. }Iﬂk QE
FehifEHE héng pié didn ti (horizontal,
- $% 23
N ¢ slanting left, dot, and upwards to the |[HPDT] TE gﬂ)
right)
fiiBEEE pié didn ti (slanting left, dot, 2 4
0 v and upwards to the right) [PDT] VR TR
a[7) Vv . v . .
p { zﬁqit;ﬁ pié didn (slanting to the left and U+31DB CJK STROKE PD %ﬁ? 4
Q \  |# na (slanting right) U+31CF CJK STROKE N | Ak %% &
R - & ti (upwards to the right) U+31CO0 CJK STROKE T - :I:Z

Radicals and signs with the same stroke count are ordered alphabetically by the sequence of letters that
correspond to their stroke order, with the exception that ‘E’ and ‘F’ have the same sort weight, so that
radicals and signs which only differ by the termination of the horizontal and bending down stroke are
ordered next to each other.

Where two or more radicals share the same stroke count and sequence of stroke letters, they are ordered
according to the following principles:

e Left side radicals are ordered before top radicals with the same stroke sequence (e.g. 18A11 %
[CCCQD] is ordered before 18A12 * [CCCQD]).

e Top radicals are ordered before bottom radicals with the same stroke sequence (e.g. 18970 ™ [ABBB]
is ordered before 18971 . [ABBB]).

e Radicals with a final long slanting stroke are ordered immediately after the similar radical with a
short slanting slope (e.g. 18993 % [CCCQ] is ordered before 18994 %_ [CCCQ]).
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e Radicals with a long stroke bending to the right are ordered immediately after the similar radical with
a short stroke bending to the right (e.g. 189E9 £ [ABFAA] is ordered before 189EA &, [ABFAA]).

e Radicals with crossing strokes are ordered after characters with non-crossing strokes (e.g. 18A3D 7
[EAAAB] is ordered before 18A3E F [EAAAB]; and 18ACE # [EABEAA] is ordered before 18ACF #
[EABEAA] which is ordered before 18AD0 # [EABEAA]).

Based on the above principles, the 505 radicals used for ordering the proposed set of Tangut signs are
ordered as shown in Table 3. Within each radical, Tangut signs are ordered by the sign principles.

Table 3: Tangut Radicals

N4326 Tangut Characters

Radical | Proposed | Glyph | Strokes | Stroke Order

Code Point Count Range
R0O01 18900 - 1 A 48 17001..17030
R002 18901 I 1 B 160 17031..170D0
R003 18902 % 1 C 1 170D1
R004 18903 J 1 G 4 170D2..170D5
R0O05 18908 4 1 0 42 170D6..170FF
R006 1890A = 2 AA 30 17100..1711D
R0O07 1890B )/ 2 AB 12 1711E..17129
R008 18910 J| 2 BB 153 1712A..171C2
R009 18912 ﬂ 2 BE 2 171C3..171C4
RO10 18914 |L 2 BF 1 171C5
RO11 18916 ]/ 2 CB 4 171C6..171C9
R0O12 1891A - 2 DA 16 171CA..171D9
RO13 1891D z 2 DC 4 171DA..171DD
R0O14 1891E = 2 EA 75 171DE..17228
RO15 18924 % 2 HO 16 17229..17238
RO16 18925 ﬁ 2 JC 45 17239..17265
RO17 18927 ; 2 0G 181 17266..1731A
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N4326 Tangut Characters

Radical | Proposed | Glyph | Strokes | Stroke Order

Code Point Count Range
R0O18 18928 % 2 ON 2 1731B..1731C
R0O19 1892B T 3 AAB 5 1731D..17321
R020 1892C T 3 AAB 47 17322..17350
R021 1892E T_J 3 AAM 1 17351
R022 1892F = 3 ABA 3 17352..17354
R023 18930 - 3 ABB 2 17355..17356
R024 18931 )T 3 ABB 11 17357..17361
R025 18932 ﬂ 3 ABE 14 17362..1736F
R026 18936 Ef 3 ABO 21 17370..17384
R027 18937 IF 3 ABR 1 17385
R028 18938 % 3 AJC 13 17386..17392
R029 1893A F 3 BAA 15 17393..173A1
R030 1893B ﬁ 3 BAE 1 173A2
R0O31 18941 m 3 BEB 6 173A3..173A8
R032 18942 ﬂ] 3 BEB 1 173A9
R033 18946 ﬂ 3 CBB 11 173AA..173B4
R034 18948 Y, 3 Cccc 2 173B5..173B6
R035 18949 f( 3 CCQ 60 173B7..173F2
R036 1894A 5& 3 CCQ 7 173F3..173F9
R037 1894B - 3 CCQ 18 173FA..1740B
R038 1894E r 3 DAB 11 1740C..17416
R039 1894F T 3 DAB 2 17417..17418
R040 18950 = 3 DCA 275 17419..1752B

JTC1/SC2/WG2 N4522

Page 21



N4326

Tangut Characters

Radical | Proposed | Glyph | Strokes | Stroke Order

Code Point Count Range
R041 18951 f 3 DCB 6 1752C..17531
R042 18953 . 3 DDC 8 17532..17539
R043 18955 = 3 EAA 43 1753A..17564
R044 18959 %’ 3 EAN 88 17565..175BC
R045 1895A = 3 GBA 5 175BD..175C1
R0O46 1895B ﬂ 3 GBB 16 175C2..175D1
R047 1895C 3]‘ 3 GCB 23 175D2..175E8
R048 1895D i 3 GCQ 25 175E9..17601
R049 1895E i 3 HAB 21 17602..17616
RO50 1895F ﬁ 3 HBB 7 17617.1761D
RO51 18962 = 3 KDD 11 1761E..17628
R052 18963 €|’ 3 LBO 1 17629
RO53 18966 c{ 3 OGB 2 1762A..1762B
R0O54 18968 $ 4 AAAB 4 1762C..1762F
RO55 18969 f[ 4 AABB 54 17630..17665
RO56 1896A - 4 AABB 1 17666
RO57 1896B ﬁ 4 AABE 8 17667..1766E
RO58 1896D % 4 AA]C 14 1766F..1767C
R059 18970 H 4 ABBB 340 1767D..177D0
R060 18971 a 4 ABBB 9 177D1..177D9
R061 18972 ﬁ 4 ABEA 17 177DA..177EA
R062 18975 m 4 ABEE 18 177EB..177FC
R063 18976 IX 4 ABGQ 91 177FD..17857
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N4326

Tangut Characters

Radical | Proposed | Glyph | Strokes | Stroke Order

Code Point Count Range
R064 18977 § 4 ACCQ 13 17858..17864
R0O65 18978 2 4 AGCQ 15 17865..17873
R0O66 1897C ﬁ 4 BAAE 5 17874..17878
R0O67 1897E ﬁ 4 BAEA 2 17879..1787A
R068 1897F Iﬁ 4 BBAE 3 1787B..1787D
R069 18984 ﬁ 4 BEAA 3 1787E..17880
R0O70 18989 7 4 BECC 1 17881
R0O71 1898A ﬁ 4 BGCQ 2 17882..17883
R072 1898C Jﬁ 4 CBAA 4 17884..17887
R073 18990 ]/’| 4 CCBB 25 17888..178A0
R074 18991 ﬁ 4 CCBE 1 178A1
R0O75 18993 ﬁ 4 CccqQ 586 178A2..17AEB
RO76 18994 fk 4 CCcqQ 27 17AEC..17B06
R0O77 18995 & 4 CcccqQ 2 17B07..17B08
R0O78 18996 Q 4 CccqQ 7 17B09..17BOF
R079 18997 51‘ 4 CCQB 2 17B10..17B11
R080 18998 f( 4 CCQD 11 17B12..17B1C
R0O81 1899A %‘ 4 CCQo 19 17B1D..17B2F
R082 1899C L 4 CMCD 1 17B30
R083 1899D ]/T 4 CQBB 15 17B31..17B3F
R084 189A0 ﬁ 4 DABE 30 17B40..17B5D
R0O85 189A1 ﬁJ 4 DABF 3 17B5E..17B60
R086 189A2 % 4 DAGN 1 17B61
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N4326 Tangut Characters

Radical | Proposed | Glyph | Strokes | Stroke Order

Code Point Count Range
R087 189A3 % 4 DAJC 5 17B62..17B66
R088 189A5 'i 4 DAOG 1 17B67
R089 189A7 T’ 4 DCAB 10 17B68..17B71
R090 189A9 =+ 4 DCBA 1 17B72
R091 189AA ﬂ 4 DCBB 29 17B73..17B8F
R092 189AB ﬁ 4 DCBE 4 17B90..17B93
R093 189AC ﬂ_J 4 DCBF 54 17B94..17BC9
R094 189AE d’ 4 DCBO 4 17BCA..17BCD
R095 189AF 4‘ 4 DCCB 17 17BCE..17BDE
R096 189B0 ﬁ 4 DCCQ 8 17BDF..17BE6
R097 189B1 = 4 DCEA 3 17BE7..17BE9
R098 189B2 %’ 4 DCJC 29 17BEA..17C06
R099 189B3 fy 4 DCJC 9 17C07..17COF
R100 189B5 > 4 EAAC 2 17C10..17C11
R101 189B6 ? 4 EABC 1 17C12
R102 189B7 ﬁ 4 EABE 24 17C13..17C2A
R103 189B9 ﬁ_J 4 EABF 1 17C2B
R104 189BA i 4 EACQ 2 17C2C..17C2D
R105 189BB = 4 EAEA 2 17C2E..17C2F
R106 189BC % 4 EAJC 8 17C30..17C37
R107 189BF «Zr 4 GAAB 23 17C38..17C4E
R108 189C0 = 4 GABB 112 17C4F..17CBE
R109 189C3 = 4 GBBA 4 17CBF..17CC2
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N4326

Tangut Characters

Radical | Proposed | Glyph | Strokes | Stroke Order

Code Point Count Range
R110 189C4 m 4 GBBB 6 17CC3..17CC8
R111 189C5 ﬂl 4 GBBB 8 17CC9..17CDO
R112 189C7 Eﬁ 4 GBOE 6 17CD1..17CD6
R113 189C8 § 4 GCCQ 26 17CD7..17CF0
R114 189C9 «%r 4 HAAB 12 17CF1..17CFC
R115 189CA );" 4 HBBB 11 17CFD..17D07
R116 189CB % 4 JCBE 3 17D08..17D0A
R117 189CD ﬁ 4 KBOE 2 17D0B..17D0C
R118 189CE ﬁ 4 KDBO 2 17D0D..17DOE
R119 189CF éh 4 LBOE 22 17DO0OF..17D24
R120 189D3 & 4 0CccQ 10 17D25..17D2E
R121 189D5 Nl 5 AABBB 69 17D2F..17D73
R122 189D6 ﬁ- 5 AABEA 5 17D74..17D78
R123 | 189D7 |5 AABEB 1 17D79
R124 | 189D8 il AABEB 1 17D7A
R125 189D9 ; 5 AACCQ 28 17D7B..17D96
R126 189DC ﬁ 5 ABAAB 2 17D97..17D98
R127 189DD ﬁ 5 ABAAB 3 17D99..17D9B
R128 189DE YIS 5 ABBBA 21 17D9C..17DBO0
R129 189DF N 5 ABBBB 39 17DB1..17DD7
R130 189E2 ﬁ 5 ABEAA 8 17DD8..17DDF
R131 189E3 ﬁ_i 5 ABFAA 4 17DEO0..17DE3
R132 189E5 EF 5 ABEAA 8 17DE4..17DEB
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N4326 Tangut Characters

Radical | Proposed | Glyph | Strokes | Stroke Order

Code Point Count Range
R133 | 189E7 g |5 ABEAA 41 17DEC..17E14
R134 | 189E8 g |5 ABEAA 10 17E15..17E1E
R135 | 189EA g, |5 ABFAA 2 17E1F..17E20
R136 | 189EB E |5 ABGCQ 5 17E21..17E25
R137 | 189ED %2 |5 ACCCQ 14 17E26.17E33
R138 | 189EF % |s ACCQB 2 17E34..17E35
R139 | 189F1 % |5 ADCJC 3 17E36..17E38
R140 | 189F2 i |5 AEABE 20 17E39..17E4C
R141 | 189F4 i |5 AGBBB 13 17E4D..17E59
R142 | 189F8 % |5 AOCCQ 2 17E5A.17E5B
R143 | 189FA F |5 BAAAB 2 17E5C..17E5D
R144 | 189FB F |5 BAAAB 15 17E5E..17E6C
R145 | 189FD E |5 BAEAA 23 17E6D..17E83
R146 | 18A03 B |5 BEAAA 1 17E84
R147 | 18A08 R |5 BECCQ 1 17E85
R148 | 18A09 F |5 CAAAB 1 17E86
R149 | 18A0A # |5 CAABB 2 17E87..17E88
R150 | 18A0C E |5 CBAAA 7 17E89..17E8F
R151 | 18A0D il |5 CCBBB 5 17E90..17E94
R152 | 18A0E £ |5 CCBEA 103 17E95..17EFB
R153 | 18AOF % |5 cceeq 7 17EFC..17F02
R154 | 18A10 4 15 CCCQB 44 17F03..17F2E
R155 | 18A11 2 |5 CCCQD 78 17F2F..17F7C
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N4326 Tangut Characters

Radical | Proposed | Glyph | Strokes | Stroke Order

Code Point Count Range
R156 18A12 2 5 CCccqQD 9 17F7D..17F85
R157 18A15 §’( 5 CCQCQ 121 17F86..17FFE
R158 18A17 f‘l 5 CCQLB 3 17FFF..18001
R159 18A19 Z 5 CcQccQ 3 18002..18004
R160 18A1A ﬁ 5 DAABE 23 18005..1801B
R161 18A1B % 5 DAAJC 9 1801C..18024
R162 18A1D {5} 5 DABEA 4 18025..18028
R163 18A20 ?{ 5 DACCQ 24 18029..18040
R164 18A24 15 5 DCAAB 12 18041..1804C
R165 18A26 ﬂ 5 DCABB 1 1804D
R166 18A27 aae 5 DCABB 8 1804E..18055
R167 18A28 ﬁ 5 DCABE 32 18056..18075
R168 18A29 i 5 DCABO 4 18076..18079
R169 18A2B }f 5 DCACQ 4 1807A..1807D
R170 18A2C 3’ 5 DCAJC 1 1807E
R171 18A2D )ﬁ 5 DCBAA 1 1807F
R172 18A30 ﬁ 5 DCBEA 4 18080..18083
R173 18A33 % 5 DCB]JC 2 18084..18085
R174 18A34 g)ﬁ 5 DCBOE 35 18086..180A8
R175 18A35 éK 5 DCBOP 1 180A9
R176 18A36 f( 5 DCCCQ 31 180AA..180C8
R177 18A38 ﬁ 5 DCGBB 4 180C9..180CC
R178 18A39 ﬁ 5 DCGCQ 12 180CD..180D8
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N4326 Tangut Characters

Radical | Proposed | Glyph | Strokes | Stroke Order

Code Point Count Range
R179 18A3B ﬁ 5 DCKBB 22 180D9..180EE
R180 18A3D 1:5 5 EAAAB 4 180EF..180F2
R181 18A3E $ 5 EAAAB 5 180F3..180F7
R182 18A3F ﬁ 5 EAABE 2 180F8..180F9
R183 18A40 ﬁ‘ 5 EAABE 25 180FA..18112
R184 18A41 7~ 5 EAACQ 2 18113..18114
R185 18A42 % 5 EAA]C 7 18115..1811B
R186 18A43 ﬁ 5 EABAE 3 1811C..1811E
R187 18A44 ﬁ 5 EABEA 9 1811F..18127
R188 18A46 F]]' 5 EABEB 7 18128..1812E
R189 18A48 Z 5 EACCQ 79 1812F..1817D
R190 18A49 Z\ 5 EACCQ 1 1817E
R191 18A4E % 5 GAAAB 12 1817F..1818A
R192 18A4F ﬁ 5 GAABB 2 1818B..1818C
R193 18A50 % 5 GABBA 2 1818D..1818E
R194 18A52 e 5 GABBB 6 1818F..18194
R195 18A53 = 5 GABBC 1 18195
R196 18A54 ﬁ 5 GBAAB 49 18196..181C6
R197 | 18A55 # |5 GBAAB 2 181C7..181C8
R198 18A56 = 5 GBABB 6 181C9..181CE
R199 18A57 ﬁ 5 GBCCQ 3 181CF..181D1
R200 18A59 ﬁ 5 GBEAA 2 181D2..181D3
R201 18A5A ﬁ 5 GCBEA 1 181D4
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N4326 Tangut Characters
Radical | Proposed | Glyph | Strokes | Stroke Order

Code Point Count Range
R202 18A5B ﬁ 5 HBAAB 3 181D5..181D7
R203 18A5C % 5 HBAAB 2 181D8..181D9
R204 18A5D ﬁ 5 HBCCQ 3 181DA..181DC
R205 18A5E Z 5 JCCCQ 1 181DD
R206 18AS5F ? 5 KDAAB 6 181DE..181E3
R207 18A60 ﬁ] 5 KDBBB 5 181E4..181E8
R208 18A61 ﬁ 5 KDBOE 9 181E9..181F1
R209 18A64 ? 5 KDCCQ 14 181F2..181FF
R210 18A67 %’| 5 OCCBB 3 18200..18202
R211 18A69 > 6 AABBBB 3 18203..18205
R212 18A6A Ef 6 AABEAA 8 18206..1820D
R213 18A6C Z 6 AACCCQ 4 1820E..18211
R214 18A6D '}7 6 AADCAB 1 18212
R215 18A6E % 6 AADC]C 5 18213..18217
R216 18A70 FF 6 ABAAAB 4 18218..1821B
R217 18A71 E 6 ABAEAA 2 1821C..1821D
R218 18A73 B(_I 6 ABCCQB 1 1821E
R219 18A74 ﬁ 6 ABEAAA 3 1821F..18221
R220 18A77 % 6 ACCCCQ 1 18222
R221 18A78 ,7{| 6 ACCCQB 2 18223..18224
R222 18A79 § 6 ACCQCQ 3 18225..18227
R223 18A7A ﬁ 6 AEABEA 5 18228..1822C
R224 18A7D ﬁ 6 AKDBBB 7 1822D..18233

JTC1/SC2/WG2 N4522 Page 29



N4326 Tangut Characters

Radical | Proposed | Glyph | Strokes | Stroke Order

Code Point Count Range
R225 18A7E ﬁ 6 BAAAAB 1 18234
R226 18A7F E: 6 BAAEAA 4 18235..18238
R227 18A82 E 6 BAEAAA 4 18239..1823C
R228 18A83 ﬁ 6 BAGBBB 6 1823D..18242
R229 18A85 Q,, 6 BEABBB 2 18243..18244
R230 18A86 EI\ 6 BECCCQ 18 18245..18256
R231 18A88 [ﬁ‘[_‘ 6 BFCCCQ 2 18257..18258
R232 18A89 ﬁ 6 CAABEB 5 18259..1825D
R233 18A8A 1% 6 CBCCCQ 1 1825E
R234 18A8B ﬁ 6 CCBEAA 4 1825F..18262
R235 18A8C ﬁ 6 CCBEAA 1 18263
R236 18A8D ﬁ?z 6 CCBGCQ 37 18264..18288
R237 18A8E )5'& 6 CCCQCQ 11 18289..18293
R238 18A8F ﬁ 6 CCQBEA 1 18294
R239 18A91 5‘2 6 CccQccQ 7 18295..1829B
R240 18A92 % 6 CCQCQB 1 1829C
R241 18A95 ﬁ 6 DAABEA 1 1829D
R242 18A97 i 6 DAACCQ 7 1829E..182A4
R243 18A98 '_F,L; 6 DAAEAA 8 182A5..182AC
R244 18A9A ﬂ? 6 DABBAA 1 182AD
R245 18A9B |’§ 6 DABCCQ 12 182AE..182B9
R246 18A9C ﬁ 6 DABEAA 5 182BA..182BE
R247 18A9E ﬁ: 6 DABEAA 1 182BF
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R248 18A9F rg'\ 6 DABGCQ 3 182C0..182C2
R249 18AA0 ;72 6 DACCCQ 5 182C3..182C7
R250 18AA1 % 6 DACCQO 1 182C8
R251 18AA3 % 6 DCAAJC 7 182C9..182CF
R252 18AA5 ﬁ 6 DCABEA 7 182D0..182D6
R253 18AA7 fﬁ 6 DCABEB 8 182D7..182DE
R254 18AAA i 6 DCACCQ 21 182DF..182F3
R255 18AAC JF 6 DCBAAA 7 182F4..182FA
R256 18AAD ]:/f 6 DCBAAB 8 182FB..18302
R257 18AAE ﬁ 6 DCBABE 29 18303..1831F
R258 18AAF ﬁ_, 6 DCBABF 3 18320..18322
R259 18AB0 ﬁ 6 DCBBEA 5 18323..18327
R260 18AB3 ]?( 6 DCBCCQ 39 18328..1834E
R261 18AB4 ]Z\ 6 DCBCCQ 1 1834F
R262 18AB6 ﬁ 6 DCBEAA 1 18350
R263 18AB7 ﬁ: 6 DCBEAA 13 18351..1835D
R264 18ABC ]/ﬁ 6 DCBECC 11 1835E..18368
R265 18ABD é 6 DCCCCQ 8 18369..18370
R266 18ABE § 6 DCCQCQ 3 18371..18373
R267 18ABF ﬁ” 6 DCEABE 18 18374..18385
R268 18ACO as 6 DCGABB 14 18386..18393
R269 18AC2 ﬁ 6 DCGBEA 15 18394..183A2
R270 18AC4 ?’2 6 DCGCCQ 181 183A3..18457
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