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1. Introduction

This document presents the second stage of glyph corrections for Tangut ideographs and
components in response to the latest understanding of Tangut glyph shapes, based largely
on the recent research by Profs. Jid Changye Ti%# L and Jing Yongshi 37kHf. The
background investigation into the Tangut glyph issues raised by Jid and Jing was carried
out by West and Zaytsev, and presented in WG2 N5031 = L.2/19-064. Subsequently, a joint
proposal to disunify nine Tangut ideographs and six Tangut components was made in WG2
N5064 = L2/19-207, and these fifteen characters were encoded in Unicode 13.0.

The first stage corrected the original misunification of nine Tangut ideographs, and laid the
foundations for further glyph corrections by encoding additional required components.
However, as noted in N5031, and discussed in person at WG2 Meeting 68 at Redmond in
June 2019, the issues of glyph shape (joined versus unjoined strokes) that underlie the
Unicode 13.0 disunifications affect a very large number of other Tangut ideographs.

The second stage has been to identify the appropriate glyph forms (joined versus unjoined
strokes) for all potentially affected Tangut ideographs, and apply the identified glyph
corrections (joining adjacent strokes where appropriate) to the code chart font. In this
document we propose glyph modifications for 72 Tangut components listed in Table 1,
and 1,493 Tangut ideographs listed in Table 7 in the Appendix (just under a quarter of
the encoded repertoire of Tangut ideographs). Although these glyph changes are visually
minor (especially at low font sizes), they do reflect an important systematic distinction
between components with joined strokes and components with unjoined strokes. However,
it should be noted that none of these changes result in pairs of characters which differ only
by one of the affected components, as was the case with the Stage 1 glyph changes.

We also propose miscellaneous glyph corrections for 2 Tangut components listed in Table
4 and 32 Tangut ideographs listed in Table 5.

Due to the very large number of proposed glyph changes, it is possible that we have
wrongly identified some glyph forms or missed some glyph corrections, so we hope that
experts from China and elsewhere will carefully review this document, and provide timely
feedback to the UTC in order that these changes can be incorporated into Unicode version
14.0 (scheduled for September 2021).
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2. Discussion
2.1 Caveats

The glyph modifications proposed in this document reflect what we believe is a systematic
distinction between components with joined strokes and components with unjoined
strokes, with the result that groups of semantically or phonetically related ideographs with
the same component should use the same glyph form for that component (joined or
unjoined as the case may be). For example, of the ideographs which before Unicode 13.0
contained Component 267 %, all those which are related to birds or phonetically derived
from ideographs related to birds share the same unjoined component (Component 267 % );
whereas those which are related to bones and the sun (among various other things) share
the same joined component (Component 766 % ).

Fig. 1. Components 267 and 766

U+18D03 4K U+17F8A %)
(Component 267 %)  (Component 766 %)
“kind of bird” “warehouse”

Homophones Homophones
B5 04B36 B5 11A78

Nevertheless, the glyph form of components is not always consistent across different
sources, and some native Tangut writers were evidently susceptible to confusion about
which is the correct glyph form to use. The Sea of Writing generally has the most accurate
glyph forms, with correctly joined or unjoined components, but the extant volumes only
cover about half the Tangut character repertoire. Post-Western Xia sources, such as the
mid-14th century Buddhist inscriptions at Juyong Pass in Beijing, tend not to be good
models for glyph forms, sometimes showing unjoined forms where joined forms are
expected. Tangut ideographs which show joined versus unjoined components in different
sources may be candidates for treatment as Ideographic Variation Sequences (IVS).

For some components the evidence is more compelling than for other components, and we
have a higher degree of certainty that the proposed glyph changes are correct. For example,
the components % % % etc. are almost invariably shown with clearly joined strokes in all
sources (see Fig. 2), and there is no doubt that unjoined forms of ideographs with these
components would be orthographically incorrect. NB Component 144 % may be written as
Component 765 % (only found as a variant of Component 144) which is more easily
confused with Component 141 % but should still be distinguishable when examined
closely.
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Fig. 2. Comparison between Components 144 (left) and 141 (right)
U+17481 7

Homophones B6 29B77

On the other hand, the distinction between Component 068 % (unjoined) and Component
763 4% (joined) is more blurred. When positioned above another component (e.g.
tt3&8444%44%4%4% % %) wefind that the joined form § is used exclusively, but
in other positions both joined and unjoined forms may occur, and it is not always clear
whether an apparent § is intrinsically joined or whether it represents %4 which has simply
been written with the two strokes meeting at the same point. Visually, the difference
between an intrinsically joined stroke ( ) and two separate strokes meeting together ( %)
is that in the former case the stroke shows a smooth and broad bend, whereas in the latter
case the bend is less smooth, and the strokes tend to become narrower as they join
together (see Fig. 3). In practice it can be hard to distinguish, especially if the component is
squashed against another component or if the woodblock printing is not clear.

Fig. 3. Comparison of Joined and Unjoined Strokes

U+182EE 4 U+17539 J&
(joined strokes) (unjoined strokes)

Homophones Homophones
B6 43B61 B6 43B53

Thus, it is necessary to examine a range of primary sources in order to determine the
correct glyph shape of a Tangut ideograph. Even so, many ideographs are only attested in
one or two sources, and often the printed glyph may not be clear, so it can be difficult to
determine the correct glyph form based solely on glyph evidence. Therefore, we have also
relied on the character construction analysis given in Sea of Writing to identify groups of
related ideographs which share a common component (see WG2 N5031 §3.1 Methodology
for details). This allows us to assign the correct component in many cases where the
evidence is unclear or contradictory for individual ideographs.
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2.2 Manuscript Evidence

An additional way of determining whether an ideograph has joined or unjoined strokes for
a particular component would be to examine high quality manuscripts written in cursive or
semi-cursive script, where the distinction between joined strokes and unjoined strokes is
generally very clear. For example, Fig. 4 shows the Tangut ideograph U+1837E i} (red box)
which clearly has a joined top right component (%) and an unjoined bottom right
component (%), exactly as proposed in this document. Likewise, the Tangut ideograph
U+17C17 7% (blue box) clearly shows that the right side component is the double-joined
component ( %) rather than the unjoined component ( %), also exactly as proposed in this
document.

Fig. 4. Manuscript fragment with semi-cursive Tangut characters

Shanzuigou Caves L1174 F & K2:308

We believe that this would be a very fruitful area of study in the future, but we have not
checked any of the proposed changes in this document with cursive or semi-cursive forms
in manuscripts because it would be extremely time-consuming to search through hundreds
of manuscript fragments looking for the required examples. It is quite possible that future
investigations of semi-cursive manuscript forms will result in some glyph corrections to
the code chart font.
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2.3 Table of Xixia Characters

We have referred to the draft “Table of Xixia Characters” (2016) given to us by Profs. Jid
and Jing for guidance on Tangut glyph forms, and ideally we would have liked to check all
our proposed glyph changes against the “Table of Xixia Characters”. However, as we only
have a hard copy of the document, which does not give Unicode code points for characters,
it was not practical to do so for such a large number of characters. Therefore we cannot be
certain that all the proposed glyph changes in this document agree with the “Table of Xixia
Characters” — indeed there are some cases where we have deliberately diverged from the
“Table of Xixia Characters” (see §3.2).
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3. Unconditional Component Modifications

There are 72 Tangut components which need to be unconditionally modified so that two
unjoined strokes at an angle to each other become a single joined stroke (with a few
exceptions discussed after the table). This change affects 1,135 Tangut ideographs, as
summarized in Table 1 below (41 ideographs are affected by two separate component
changes).

The column labelled “No.” gives the Unicode Component Number (in the character name),
with the component number used in the 2016 “Table of Xixia Characters” given in square
brackets.

The column labelled “13.0” gives the Unicode 13.0 glyph with the Unicode stroke count in
parentheses. The column labelled “New” gives the proposed new glyph with the stroke
count from the “Table of Xixia Characters” in parentheses (NB Unicode counts ¢ as one
stroke, whereas “Table of Xixia Characters” counts it as two strokes).

Table 1. Summary of Unconditional Component Modifications

ggic:let No. 13.0 | New |Affected Ideographs (new glyph shown) Count
o | 2| 2 (BUMMBAG G I LR A AAE
18845 | /g, ﬁ%ﬁfﬁﬁzk%@zﬁ%ﬁ“ﬁ‘%gﬁzﬁ%%‘r%’lﬁ 41
k) | @ |G&EMELtmiiiii
AR REAA R R T
o | 18| 4| & EEERA G I | |,
A A GRLAAAR G G450 2 T4 0% i AR 4% 7 7%
G SRR IN S0 TU R
%
e | 121 25 s s ;
(4) (3)
w | 4 / W10 0 7 0 5 T 2 TR
1s80r | VAL IE BT i B AT | 53
@ | 3 |AEX
2| R ) _
ssoo | 1% | T T | A L A 10
(4) (3)
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Code

Point No. 13.0 | New |Affected Ideographs (new glyph shown) Count
@ﬁ@@%ﬁﬁ@@%%ﬁ%%%
ﬁ@EWMQWM@dﬁMWgM

4 ﬁ Q M%gt%ﬁ%@%M%M%MW

18892 | e @(ﬁiﬁ%ﬂﬁkﬁnﬁ@tégﬂlgﬁﬁg%klﬁﬁ?ﬁ%ﬁmﬁ o7

@ | @) | KRR AL 4 24 7k B ) R AR AL
TR TE S FA R !( R AL ZL TN
TR R AL ALK
BB T TR AR
L2 | & |EwEEET |;5«%ﬁ%ﬁ%z%ﬁ%§c%ﬁf;‘
18893 | 148 | S | S \BASABAS EARMBIRIBAZ I AC s | 72
W | () |EEERIREEUEREERETY
BLRUEE I B R TRRE
41 % Hﬁﬂ‘*ﬁéﬁ?ﬁ%%@%ﬁ%ﬁﬂ%ﬁ%@ﬁ%ﬁ?%
1se0a | 149 | 2| 2 LAY of ol Ading & E%ﬁ?@%%ﬁg%ﬁ%ﬁg?ﬁ -
b2y oo SRR LT ht 0 7 2 R R A
AR A AR
1gacg | 204 BRI DR rmstes s o b SRR R R 17
[113] &%
@ | 4
- | = B2 o2 F&Ti@xﬁiﬁ‘hﬁigfr%@?%ﬁ%
tsng | 210 § § ﬁzmuuimﬁﬁmgggggﬁg@z o
L A A il?émﬂmmﬁlminiéiﬁxmg—gﬁ}z 2
KRR SH AL SR A% 500 T % 6% 72 Z TR
tama | 229 ﬁ ﬁ I3 T AIAIRAMAR IR ILARIA LR |
[91] IR Y EN
® | 4
wors | 21 | R | K | BATEA R AMAIT |,
[88] Tl Z T AR S 2R
® | 4
18887 | 232 5;‘ % SR LB RS AR I e | |,

~
Ul
—

~
N
L—
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Code

Point No. 13.0 | New |Affected Ideographs (new glyph shown) Count
worr | 220 | 4| 0 |7 :
G | (5
I%Iﬁ’!&{({(ﬂm Mﬁ%‘@%ﬁﬂﬁtﬁi LRI
7% 75 48 Al B0 e U ﬁtﬁnﬁ(ﬁ!&&ﬁi RL 42
SRR 41 15 1L ATl R e
PAPARA
18006 | 263 S SRR N G 1 | 2
) | @ @%ﬁjldlﬁ’fk!(l?k%’ml’é ﬁjﬂﬁﬁi%ﬁk&ﬁ‘ﬁ%ﬁ&ﬁwﬁj(
fit4a &&i‘ﬁﬁﬁkknﬁﬁﬁﬁk’ VR EICRES e Ch
U AR s AR
AL ?ﬁ%ﬁﬁ%ﬁ@’ﬁ
2 | %
w007 | 294 ElEE R SEE s RERER |
G | (4
&4 e
18909 | 266 ﬂ ” I B3 I 2 5
G | 4
woow | 20 | @ | @ | ARAIAERAUMMAARET |
osy | A& |8 Gl RLZ4 2%
1890C [ﬁi] £|< él( AfARiAZ 3
(5) (4)
1893C [ﬁ;] Z\ Z\ X 1
(5) (4)
w | % | [AEsaREEmiEany
1056 | 343 TR B ARG AR | »
) | @ |EL
woes | 350 T TR e z

(6)

(5)
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Code

Point No. 13.0 | New |Affected Ideographs (new glyph shown) Count
w9en | 33 | X % meums 7
® | 4
R I Ik W TR R 2 AT
4 | 4 |GRBERASREGEREEG
o | | B | R HRBRARERBL AT |
204 | AN | A BT R AR ARG X A AEARIAAE KR AR
ORI AR BT R A 2
Rzt
21 &,
18980 [igg] # | 7 |# !
(6) (5)
2| &
18981 | 386 | T4 | T4 |Wedkktitk 5
(6) (5)

2 | 4 LA AL 2 R TATAL U AR A A
wowe | 7 | B | 2 BRBBHESIGSEE R |
202} | 251 RRARARAS 4n WA A 22 R AL AR i ot

i
P23
18983 | Jy | 1 % [ WU T TR TR A IR AR T B | 1
(6) (4)
18984 | 389 g)& % 484%T% 3
(6) (4)
J- J‘ L r)=1 L )Ll) )1y )lzm L pl gLl 2L 1— 1L L
soms | 38 | | % |RAMTRCHBHBHACIRRIIL | 4
212 ) 2 H 2 AT RR
403 i 22 e
18992 | 31| 9 T % !

~
(=)
—

~
(@)
—
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[(’:(())icllet No. 13.0 | New |Affected Ideographs (new glyph shown) Count
s | v ERUHEREREE R
18998 | 12 § Z g S mi 2 MR e R |,
[227] 212207 S e aE am AR A K AR SR 4L 3L
© ) B
j j - = = Z2a=232L 2
442 It 3% 48 gt iz x| 2L ZLZAUZR AN 4R 2 2
18989 | 1201 § ;Z ?ﬂﬁ(z 16
(6) (5)
454 A7
189C5 | )20 f(l f(l it d 2
(6) (5)
55 y S | =osaax
189C6 [‘2‘39] i ; NLHZ &1 3
(6) (5)
7R
189E2 [‘2“7321 2 &k B 1
(7) (6)
189E3 | 484 '{Fé ?& AT 2
(7) (6)
189gg | 189 2 2 GTEERER IS LB YRS 15
278] T | T BEEERERRES G ZEN| 1
(7) (6)
o | % | Z |BAEARESBUESHILRHK
woe | 901 X | X MIBHME SRR AT | %
0 | (6) |FEEE
2
eora | 491 | 52% RV e R PR SR R 11
(7) (5)
2 72
492 95 22 2= 2k AW 4T 92, T5
(7) (6)
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[(’:(())icllet No. 13.0 | New |Affected Ideographs (new glyph shown) Count
L &
18A5C | 605 | F | B |(F) 0
(8) (7)
2| &
18a5D | 606 | & | B |WZk 2
(8) (7)
2 |
waes | 52 | F | F [ muansmy 7
(8) (7)
v v
625 ;Z § T
631 v}( ‘r g
18A76 | 13oc; E}( 5 (5 1
3 | Y
18A78 | 633 )% )% & % %% 3
(8) (7)
% | &
sasc | 05 | R | R |RWIRETAH 6
(8) (7)
|
18A91 [igg] ?:) ?8) L5550 3
667 e
18A9A | 4pc, i? é() ZE 1
18AAE | 687 ]% g{ = 1
(9) (8)
18AB9 [Zgg] % | % |Z%i5 4
(9) (8)
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Code

Point No. 13.0 | New |Affected Ideographs (new glyph shown) Count
W | ¥
701 =cgrRoEcac =1
18ABC | (1061 % | X | BRI RE ?
(9) (8)
3 | 9
18AC1 [ZZZ] gﬁ §<( % 1
(10) (8)
| 3
w2 | 120 | & R EREN 8
(10) (9)
728 W "? J3F 437 337
18AD7 | (oo | & RS8BT 4
(11) (9)
W | W
735 s
18ADE | o0, 4& I Az 2
(1 | (10)
z | =
18AE2 | 739 ‘& ]i 5 1
(1 | (10)
740 ﬂ ﬂ =
18AE3 | oy B | B A :
(12) | (10)
= | T s R AR R T T
L1BAE9 [Z;Lg] ﬁlﬁ ﬁlﬁ %z@mm A WA 250 A O O S TR AR AR B |
12) | (11) o
==
18AED [2721 g 8 & !
13) | (12)
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3.1 Exceptions

There are a few exceptions to the component modifications shown in Table 1. In two cases,
a compound component has two separate and unrelated derivations according to the
Tangut dictionary Sea of Writing. In the other two cases, the available evidence does not
support changing the glyph form.

1. Component 579 is modified from % (™ 4)to % (™ %), except in the single case of
U+1798A %% (| ™ 4) where the right side of component actually derives separately

from the upper rlght and lower right components of U+17A80 4% (7 and 4 ):
Fig. 5. U+1798A

Sea of Writing 3:09.251

2. The right side of ##;#f etc. (- 4) [which is not an encoded component] is not

modified to use Component 763 % 1nstead of Component 068 % . However, in the single

case of U+17B04 4% this component is modified to [-{* 4, because it derives separately

from the upper middle component of U+1731C %% () and the lower right component of
U+171E4 % (%):

Fig. 6. U+17B04

Sea of Writing 1:24.241

3. Component 113 % is modified to use Component 763 4 underneath Component 001 —
except in the case of the two related characters U+179FB #j{ ‘Tangut person’ and U+17FO7
4% “Tangut’ which have Component 068 % underneath Component 001 — in both editions
of Homophones (see Fig. 7). Neither character occurs as a head character in Sea of Writing,
so in the absence of conclusive evidence we recommend leaving these two characters
unmodified. This accords with “Table of Xixia Characters” pp. 145 and where these two
characters are given stroke counts of 13 and 9 respectively.
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Fig. 7. U+179FB and U+17F07

U+179FB ¥k

U+17F07 %%

Homophones
A 35B71

Homophones
B2 36B28

Homophones
A 04B33

Homophones |Pearl in the
B5 05B27 Palm 01A

Proverbs
02A

4. Component 412 % is modified to use Component 763 4 underneath Component 075 =,
except in the case of U+1830C #4. This character occurs as a head character in Homophones
Ed. B only, and is not found anywhere else in either edition of Homophones or in Sea of
Writing; and elsewhere it is only attested in Synonyms and Parental Love and Filial Piety
(Nevsky 1960 vol. II p. 395 also gives an example from the first volume of G z2r% 5 =
Hudng Shigong Sanlii¢ ¥ 413 =B [IOM Tang. 9]). The three examples of U+1830C that we
have been able to find all show an unjoined glyph form, and in the absence of better
evidence we recommend leaving this character unmodified at the present time. This
accords with “Table of Xixia Characters” p. 277 where it is given a stroke count of 12.

Fig. 8. U+1830C

- v -

o
|

Homophones | Synonyms
B2 38B78 14B2

Parental Love and
Filial Piety No. 15
38B78
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3.2 Unmodified Components

The glyph forms of the 72 components listed in Table 1 all accord with the “Table of Xixia
Characters” (2016), but this table also lists the following five components as having joined
strokes. However, based on our examination of primary sources, we believe that the
evidence does not indicate that they do have joined strokes, and so ideographs with these
components should not be modified.

Table 2. Summary of Unmodified Components

Code Point | No. | Glyph |Affected Ideographs (no glyph change) Count
wors | 52| & i :
o | S0 B R ;
o | s | B s e ;
st | 20| B | ARARAFATRERAER | 4
18A96 [2231 §z|7 @ 70 (A 3

3.2.1 Component 502

U+1853E #f and U+1853F %% do not occur in Sea of Writing, and their glyph shapes in
Homophones Ed. A are not conclusive. However, the only surviving page of Homophones Ed.
B that covers these two characters (see Fig. 9) clearly shows that they have unjoined
strokes.
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Fig. 9. Homophones Ed. B (British Library Or. 12380/3116)

=

Folio 53B

3.2.2 Components 591 and 592

In “Table of Xixia Characters” Components 591 § and 592 % have a stroke count of 7, and
the bottom element of both components is Component 764 % . However, examination of
Sea of Writing and Homophones shows that three forms of the components are used, as
shown in Fig. 10. Forms with Component 764 % are most common in both Sea of Writing
and Homophones Eds. A and B (see Fig. 10: A and B); but forms with Component 113 § are
used for U+18699 &, U+1869A Bk, U+1869C &%, and U+1869D &% in Homophones Ed. B (see
Fig. 10: C); and forms with Component 087 4 are found in both Sea of Writing (U+17AEF
/B, U+18105 7%, U+1864E %%, U+18698 5%, U+1869B §%) and Homophones Ed. B (U+17606
%8, U+17778 33, U+17FFE §) (see Fig. 10: D and E). It is not clear from this evidence which
is the correct form of Components 591 and 592, but in other Tangut sources it seems that
the unjoined form with Component 087 % is most common (see Fig. 11).
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Fig. 10. Examples with Components 591 and 592

A B C D E

U+18537 4% U+18699 &f U+18699 &f U+18105 7% U+17606 %=

Sea of Writing Homophones Homophones Sea of Writing Homophones
1:48.122 A 06B36 B507B14 3:20.231 B1 27B47

Fig. 11. Additional Examples with Components 591 and 592

A B C D D

U+17A37 42 U+17A37 42 U+17A37 42 U+1869D &%

5 - ' 2 78
U+18665 7% U+18665 7% U+18665 7% U+18105 78 U+1864E %%

Forest of Mixed Repentance
Proverbs 05B Proverbs 09A Categories Characters 15B Dharma
06:05B B11:038 1:09

Overall, the evidence does not show a consistent use of the joined component ( %), and in
some cases where a joined form is seen it can be assumed to be due the disjoined form
having been written carelessly as a joined form (compare U+18665 %% in Example 5.B
where the bottom part of & appears to be joined, but is clearly disjoined in Examples 5.A
and 5.C).

Furthermore, Component 764 % is a special form of Component 087 % used only in
U+18D01 %%, and is not used systematically elsewhere, so Component 087 % would be the
expected form for bottom part of Components 591 and 592. As the evidence is not
conclusive, it would seem safest to leave Components 591 and 592 unmodified at present,
pending better evidence for the correct glyph form. It may be appropriate to use
Ideographic Variation Sequences to distinguish the different forms of these characters.
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3.2.3 Component 594

In “Table of Xixia Characters” Component 594 B has a stroke count of 7, and the upper part
of the internal element is shown with a joined stroke. However, the evidence from Sea of
Writing and Homophones does not seem to support this analysis, as shown by the examples
given in Fig. 12, where the internal element is Component 267 % (with unjoined strokes).

Fig. 12. Examples with Component 594

A B C D E
U+17653 A U+186A2 Bl | U+18418 7R U+1799D /& U+174A0 7

Sea of Writing | Sea of Writing| Homophones | Homophones | Homophones
1:21.252 3:19.232 A 28A27 A 37A36 B1 22B35

3.2.4 Component 663

In “Table of Xixia Characters” Component 663 j has a stroke count of 7, and the three
ideographs with Component 663, as well as the related ideograph U+1762B 7, are shown
with Component 763 ( & ). However, this analysis is not supported by the evidence of Sea of
Writing and Homophones, where Component 068 ( 4 ) can be seen in almost all cases, as
shown in Fig. 13.

Fig. 13. Examples with Component 663

A B C D E
U+1762B 7it U+1871F ji% U+17062 |7 U+1871E 7 U+1871F ji%

Sea of Writing | Sea of Writing | Sea of Writing Homophones Homophones
1:12.132 1:37.261 3:22.141 A 31B65 B5 06A45
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4. Conditional Component Modifications

There are 4 Tangut components which were disunified in Unicode 13.0 into forms with
unjoined strokes (4 % % %) and forms with joined strokes (4 % % %). All ideographs that
under Unicode 13.0 include any of Components 068 (%), 267 (%), 278 (%), or 316 (%)
have been examined, and based primarily on the glyph forms shown in Sea of Writing and
Homophones Editions A and B, each ideograph glyph has either been left unmodified or
Components 068, 267, 278, or 316 have been modified to Components 763 ( %), 766 ( %),
767 (%), or 768 ( %) respectively. Additionally, eight ideographs with Component 267
under Unicode 13.0 have been modified to use a glyph form that is a hybrid between
Components 267 and 766, as discussed in Note 1 to Table 3.

We have tried to determine the orthographically correct glyph forms for ideographs that in
Unicode 13.0 incorporate Components 068, 267, 278, or 316, based on the available
evidence of glyph forms shown in Sea of Writing and Homophones, as well as the analysis of
character construction given in Sea of Writing, but in many cases the glyph choices only
reflect the balance of probability, and the glyph form (i.e. whether having joined or
unjoined strokes) may well differ for individual characters in individual sources.

575 ideographs with Components 068, 267, 278 or 316 are unchanged (6 ideographs have
two unchanged components); and 407 ideographs with Components 068, 267, 278 or 316
are modified to use Components 763, 766, 767, or 768 instead (7 ideographs have two
different modified components). The five ideographs with Component 766 which were
already modified in Unicode 13.0 and the two ideographs with Component 768 which were
added in Unicode 13.0 do not require any further glyph changes, and are highlighted in
yellow in Table 3.

Note that in order to more clearly distinguish between the two sets of graphically similar
components, many of the ideographs with Components 068, 267, 278 or 316 have been
cosmetically tweaked to accentuate the disjoined strokes.

Table 3. Summary of Conditional Component Modifications

Code

Point No. | Glyph | Affected Ideographs (new glyph shown) Count

= E—— /—" — ’—"‘

AR M%%%%%W%%%ﬁ%
%%%%ﬁﬁ%%ﬁ%@ﬁ%%%ﬁ@%ﬁﬂ
W@Mﬁ@é@mﬁ ﬁm%w e

AL 7% AT AT oA VR 7 7 2 2 0 TR T TR 1
I 5( U g ST
ﬁﬁﬂtw%%%ﬁ%%%f
ik 3 & 34 1 WAAZ AT SRAT A A
AL HRAT BARIT AR R 40 76 47 4

it 28
%N R RETE

¥

SN
S~

YY)
¥>%‘¥
§ =

R
=
0
S
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><\>§ R~
S
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-\N
SN
=k
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i
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PN
S
p——
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=
=

X
o
W

ke

1T RS AN 2237 il
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N
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\
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RN
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A
=

it
S~

L
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N

2N m
SN
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Code
Point

No.

Glyph

Affected Ideographs (new glyph shown)

Count

18AFA

763

TRMEH TG TN 26 72 6 76 7 S R e K R
R R s e
RO S A T e 1 T A
WA R T A B T TR T T 15 e e 1%
TR AR T

89

1890A

267

>R

\
\

SN

TR SRR T 5
2 I B TR T T T
IAED AT S AL AT R A A R i
WA SR E S  LRTRL
HL AR T T S R e
S R s R
FRT 7 B T ML TR A L S AT
SRELHE T T AR T

PP 2
NEF
%}l\]

ey

151

18AFD

766

N

e e G e e
AH T 7 10 AL 2% 2 BRI A R
GBS A R RS B
A5 2 T MR 5 40 40 1 R A 4 47 40 4
YA K AR S R S A AT
SRR 4747 4R S T T A e
HEH S L R

136

>R

18915

278

2 WG b R B E 0 R e
RT3 2% 3 s P W A
A ST Ut
RO A T T B
A R P

94

18AFE

767

XM XY

I 20 T AT T A A G 7
T 5 T 2 AT T T
L

48
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Code

Point No. | Glyph | Affected Ideographs (new glyph shown) Count
2

AT AL LR 4 72 72 B A oo
M s LT T

B 45 35 B UKL A 8 12 B i
% RSN R R L | 19

T E A T A L
R AT B e e B R E
BANARE RN M 28

1893B|316

T AR T A B A
A3 TMIANTIS 36 T T4t 28 28 2 20 2k e M LA A AL
; Nz MR 12 1l 5% 2 2 7 2m 20 2k 20k 2% 22 AL BUALAE

X\

§

¥

dh

AT 37 47 18 L A T I 2 e TR | 133
AL L T SR T 2 2L,
ST 2 U 0T T A 0 25 T TR
A T T T T LA A 0

18AFF | 768

Note 1

In N5031 (p. 17) we noted that in some cases the top strokes of Component 267 ( % ) were
joined like the top strokes of Component 766 ( %), resulting in a form which is a hybrid
between Components 267 and 766, i.e. % . At that time we concluded that there was not a
consistent or meaningful distinction between this hybrid form and Component 267. We
have since re-examined the evidence, and reached a new understanding. Some ideographs
which should have Component 267 may be inconsistently written with the hybrid form in
some sources, as shown in the example for U+17F95 %% on p. 17 of N5031, and in such
cases the use of the hybrid form is not significant. However, there are two groups of related
ideographs where the hybrid form is used consistently across all sources, and appears not
to be a mistake for either Component 267 or Component 766:

A. Ideographs with Component 557 % (see Groups 10 and 11 in N5031 pp. 54-56). This
component (U+18A2C) and the ten ideographs that include it are already covered in Table
1. There is also one ideograph, U+17C7A 7%, which derives its bottom right component
from the bottom right of U+181BD #, and this as expected uses the hybrid form (this
accords with “Table of Xixia Characters” where it has a stroke count of 12).

B. A group of seven interrelated ideographs (see Group 9 in N5031 p. 54; excluding
U+1731C %% which should not have been included in this group as it actually derives from
U+18736 #%).

The “Table of Xixia Characters” also shows Component 594 & (see Group 13 in N5031 pp.
56-57) as having the 7-stroke hybrid form, but as already discussed above (§2.2.3) we
think that the evidence suggests that the internal element is Component 267.
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5. Miscellaneous Glyph Corrections

The following is a summary of proposed miscellaneous glyph corrections. It is intended to
document these in more detail in UTN 42 at a future date. Changes to radical and/or stroke
count are highlighted in yellow in Table 5 (see Section 7 for discussion of stroke counts).

Table 4. Summary of Glyph Corrections for 2 Tangut Components

Stroke Count
Code Point |Component| 13.0 New
13.0 | New
= =
188B4 181 = _— 4 4
g =t
18AF1 754 i @ 13 13

Table 5. Summary of Glyph Corrections for 32 Tangut Ideographs

Radical/Strokes
Code 13.0

Notes

Point 13.0 New

4
1706B |§f( 2.10 2.10 |Derived from U+17B10 %%

L
171BD JII,%: 17.16 17.16 |Derived from U+17176 g
171BF )I%

1732E 37.10 37.10 |Derived from U+17D26 %

68.20 68.20 |See Note 1 below

17403 ﬂ;&'gm

. 17.16 17.15 |Derived from U+1700D

174F4 75.14 75.14 |See Note 2 below
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Code Radical/Strokes
Poi 13.0 | New Sample Notes
oint 13.0 New
174F6 R = 7514 75.13 |See Note 2 below
176CA . 106.12 106.12 |See Note 3 below
17729 . 106.14 106.13 |See Note 2 below
> : See “Table of Xixia
17760 A 106.15 106.15 Characters” p. 101
177D6 . 106.21 106.21 |Derived from U+170CE [
17869 iléﬂ &‘l/é\ﬁ . 113.13 230.13 |Derived from U+18081 #]
A N l% See “Table of Xixia
178DF ﬁ ﬁ 1419 1419 Characters” p. 130
L2 | S22 See “Table of Xixia
179¢c ﬁi ﬁi 1112 14111 Characters” p. 138
INE See “Table of Xixia
/)
17A8F {(E . 141.15 141.15 Characters” p. 149
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Code Radical/Strokes
Point 13.0 | New Sample Notes
omn 13.0 New
=
17AES ﬁfm 141.17 141.17 |See Note 1 below
%
17AF0 ﬁi)k 141.21 141.20 |Derived from U+171BF J%
=
17C2D K:r'ﬂ 181.13 | 181.13 |See Note 1 below
=2~
17CAB ﬁ;r{’( 185.16 185.16 |[See Note 3 below
== See “Table of Xixia
17¢C2 ﬂih 188.14 LEEat Characters” p. 195
2. See “Table of Xixia
17D25 i 204.9 AL Characters” p. 163
P
17DCO %’2 217.14 217.13 |See Note 2 below
17E26 &?{ ﬁ 2299 229.9 |Derived from U+186F8 %%
y/ y/
17EAS8 i 260.10 260.11 |See Note 2 below
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Code Radical/Strokes
Poi 13.0 | New Sample Notes
oint 13.0 New
él é‘l See “Table of Xixia
17F03 A /] 262.5 262.5 Characters” p. 224
2 2
18064 ”z ”gz( 285.11 285.10 |See Note 2 below
18179 ;}f" ;;"b“ 31613 | 31613 See “Table of Xixia
QHZ iHZ ' ' Characters” p. 181
1819A ;Fz :ng( 327.11 327.10 |See Note 2 below
183FC Zﬁ 436.12 436.11 |See Note 2 below
o
1846F z 449,12 449,11 |See Note 2 below
184B3 %z 462.12 462.11 |See Note 2 below
v]2
18557 ﬁi 516.13 516.12 |See Note 2 below

Note 1 (Component 754)

There are two changes to Component 754 % and the ideographs U+17C2D &, U+17403 §{,
U+17AE5 4Z. The first change is to extend the central vertical stroke up to the =

component, as shown in all sources. The second change is to make the realization of the =
component consistent with U+17C2E jg. Currently, U+17C2D # etc. show the top part as
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= (two identical stacked elements) whereas U+17C2E iz shows the top part as = (bottom
element has an extended horizontal stroke). However, examination of the sources shows
that the realization of the top of U+17C2D & and the top of U+17C2E j& is generally
consistent for each source, and that in most sources the component is written with an
extended lower horizontal stroke.

Fig. 14. Comparison of U+17C2D and U+17C2E

U+17C2D

D

Sea of Three Repentance
Writin Homophones | Homophones| Homonyms Generations Proverbs | Dharma
g A 35B21 B2 36A58 12A5.04 17A B11:040
1:27.113 21B
4:42
U+17C2E iz
A B C D E
F X
iR
M.S/"i?ti?{q Homophones |Homophones| Homonyms | Parental Love and
1:87221 A11A62 B2 12A41 09B7.04 Filial Piety No. 30
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Note 2 (Component 343)

As of Unicode version 13.0, there are 23 Tangut ideographs with Component 343 %, and
12 ideographs with the very similar component % [not an encoded component]. The
difference between these two components is that in the former component the diagonal
stroke of the lower element extends into the upper element, whereas in the latter

component the upper and lower elements are separate (- = %), and there is an extra dot
in the upper component.

Analysis of the glyph forms of these ideographs demonstrates that ten of the twelve

ideographs with component % (= %) are in fact written with Component 343, and are

related to other ideographs with Component 343 (e.g. U+174F6 %# derives from U+181F9
%4; and U+17729 %% derives from U+178F6 %%). The other two ideographs, U+1775B 3%

= 4). Additionally, there is one ideograph with Component 343, U+17EA8 #% [ne] ‘to fade’,

which is actually written with component Z (= %) and is phonetically related to

U+1775B and U+17B3F. In summary, we think that ten ideographs with (= %)

needs to be corrected touse % (= 4 ).

Fig. 15. Forms of Component 343 with and without a dot

U+181FA %% U+184B3 %%
dot no dot dot no dot

Sea of Writing | Homophones | Homophones | Homophones
3:19.251 B2 38B51 A 12B71 B5 13B56

These examples of glyph variation may be candidates for representation using Ideographic
Variation Sequences.

Note 3 (U+17CAB)

Homophones Edition B2 has the current form of U+17CAB (&), whereas Homophones
Editions A and B5 show the proposed new form of the character (#%) (there is no head
entry for U+17CAB in Sea of Writing). As U+17CAB has a compositional relationship with
U+1818B #{ (as indicated in the entry for U+1818B in Sea of Writing), the glyph form
shown in Homophones A and B5 must be correct.
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6. Additional Font Improvements

There are many additional cosmetic changes that could be made to the code chart font to
improve its appearance, and make it a better model for font designers to follow. However,
most such changes are not essential, and it would take considerable time and effort to
redesign the font. Moreover, it is possible that China will provide a new code chart font at

some point.

Nevertheless, there is one cosmetic change that we have made to the font. In the current
version of the code chart font, Components 069 (4_), 142 (4_), and 453 (Z_) extend most of
the way across to the right side of an ideograph, whereas primary sources all show that the
last stroke of these components should only extend part of the way under the rest of the
ideograph. We have tweaked 78 Tangut ideographs shown below to reduce the extent of

the under-stroke.

Table 6. Minor Glyph Modifications

Code Point

13.0

New

U+17055

V==

/8

U+17056

X
NN

%

U+1707F

U+17104

&l AR

A

e

U+1714A

~——

U+1715E

U+1715F

A==

U+171CF

U+171D0

U+171E4

U+171EA

U+171EB

Rl Al Rk | sk

?«\
oY
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Code Point 13.0 New
U+171F5 % gj\i
U+171F7 7 %%
U+17224 223 %
U+17379 Nk N4t
U+17404 48 48
s | W 4
U+17406 VG 48
U+17407 4% 4%
U+17408 48 @
U+17409 4% 3%
U+1740A % 4%
U+17464 @ %3
U+17484 7;@ 7{[
U+174E4 %5 %k
U+17549 b g
U+17556 ‘/;zé 7;1‘;
U+175FA Tl T
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Code Point 13.0 New
U+176C9 ’/‘;ﬁ 215
U+176CB '/;Z 2\2
U+1773E %\% %’g
U+177FD mﬂj méj
U+17869 ﬂéﬂ ﬂf@
U+17AF1 éﬂ %
U+17AF2 fﬁ éﬂ
U+17AF3 fﬂ %
U+17AF4 % %
U+17AF5 % %(
U+17AF6 éé éé‘
U+17AF7 4% 4%
U+17AF8 % %
U+17AF9 73 730
U+17AFA 2l %
U+17AFB % %
U+17AFC fé %
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Code Point 13.0 New
U+17AFD % %
U+17AFE % %
U+17AFF ﬁ é&
U+17B00 ﬁ %
U+17B01 % éé,:
U+17B02 46 é@’
U+17B03 ﬁ( éﬁ(
U+17B04 éz éé{
U+17B05 éé %
U+17B06 é\ﬁf( gﬂf(
U+17B07 éﬁé éﬁé
U+17B08 éﬂ féﬁ
U+17B09 éﬁ'( %(
U+17B0A % %
U+17BOB @ @
U+17BOD f% f’é
U+17B75 ﬁﬁ ﬁj
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Code Point 13.0 New
v | k|
v | B H
U+185B9 “iz;z ﬁ‘—:’é{
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7. Radical Stroke Data

We recommend that the KRSTUnicode key in the data files TangutSrc.txt (ISO/IEC 10646)
and TangutSources.txt (UCD) be updated to reflect the new radical assignments for
ideographs listed in Table 3. However, we do not recommend that the stroke counts given
under KRSTUnicode should be changed for those ideographs where unjoined strokes have been
modified to joined strokes. In the “Table of Xixia Characters” joined strokes are counted as a
single stroke, so for example Component 144 4%, which has a stroke count of ‘4’ in the Unicode
data, is counted as having a stroke count of ‘3’ in the “Table of Xixia Characters”. We would
prefer to keep the existing stroke counts for the 72 components listed in Table 1 (and by
extension the stroke counts for all ideographs with these components), as explained below.

The kRSTUnicode key reflects the principles for assigning radicals and stroke counts that
are defined in the original Tangut encoding proposal (WG2 N4522; L2/14-023), and for
some purposes it is useful to continue using the sorting algorithm that kRSTUnicode
currently produces, especially as this sort order more closely accords with the character
ordering in Li Fanwén’s Tangut-Chinese Dictionary (2008) and other modern works of
Tangut reference. In particular, maintaining the current stroke counts for kRSTUnicode
would allow radicals such as U+1890A % and U+18AFD % to sort adjacent to each other,
and individual characters such as U+184F1 %% and U+18D07 %% to sort together, which may
be helpful for some users.

Furthermore, changing the stroke counts of the 72 components listed in Table 1 would only
partially align kRSTUnicode with the “Table of Xixia Characters”, as the latter source has
stroke counts that differ from kRSTUnicode for a number of other components (e.g.
Component 009 ¢ is 1 stroke in KRSTUnicode but 2 strokes in “Table of Xixia Characters™).
Therefore, we think that the best solution would be to add a new Radical/Stroke key which
represents the radical assignments and stroke counts used by Profs. Jia and Jing in a published
source (such as a final published version of the “Table of Xixia Characters”).

In summary, we propose making the following changes to kRSTUnicode:

e 19 changes to radicals and stroke counts documented in WG2 N5126 = L.2/19-403 (18
changes listed on p. 7);

e 8radical corrections (Radical 316 to Radical 454 for U+1814A; Radical 542 to Radical
543 for U+185A5, U+185A6, U+185A8, U+185AB, U+185AD, U+185C0; Radical 719 to
Radical 691 for U+187B0);

e 16 changes to radial and/or stroke count as listed in Table 5 above;
e 27 changes from Radical 068 to Radical 763;

e 50 changes from Radical 267 to Radical 766 (including U+17F8A and U+17FA5 which
were modified in Unicode 13.0);

e 16 changes from Radical 278 to Radical 767;

e 64 changes from Radical 316 to Radical 768 (including U+18D05 and U+18D06 which
were added in Unicode 13.0).

These changes are provided in an appended text file.
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9. Appendix: List of Modified Ideographs

The table below lists the 1,493 Tangut ideographs that are proposed for modification in
Sections 3 and 4 above.

Table 7. List of Modified Ideographs

Code Point 13.0 New
17002 :I:% 3[—%
17009 zb le

 — —

1700E

M
~ T

17011 7 A%
J J

v | %
17016 / 4
2U 22U

17017 ‘ﬁ‘?(: ‘ﬁ‘/gz
s | AR AR

17041

17056 %
1705F ﬁ{( ﬁ{(
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Code Point

17068

—

i

1706B

%

1706D

k%

17075

1

1707B

Al

1707E

s

1707F

17086

%

1708E

17096

5

17097

7

170A0

2

170A4

3%

170A8

ﬂ’%

170B3

2
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oo I IR
me | 4G %%
o B RS
oo lge |
o Y Y
o R G
o R KR
wo GG
Jat [
N
e (B[R
oo i T




Code Point 13.0 New
171CF Z\z: ﬁ
171D0 %—{(\2 é@
;{-’::: =

171D1 210 ﬁﬁ
171D2 %{_Lﬁ %—l—ﬁ
171D3 %(JEE“ gﬁ“
171D5 %(Li %(Lz‘
171D7 %E_E %EE
171D8 %& Z-JZZ
R R
171DB y)% :é)t
171E4 & i{{
171E5 fﬁ E_'ZE
R

171EB % i{é
171F7 ‘:j)% i‘%
—= B 28

171F8 5@? f(éﬁ
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Code Point 13.0 New
171FD ﬁ?% _ﬁ?%
17201 ﬁ‘;lz/‘l( ﬁ
17202 ﬁ ‘gg:z
1720A :’%ﬂ‘% :l%:é(
1720F g{_‘:ﬁ‘ Zf—.ﬁ‘
17212 Z;Z; .Z;Z;
17215 % %
1721A g‘i :ﬁj—‘i

STy | ST
7 g S

— —
1722C %z %z
mn B

I N
(MK .

2 2
S A
17243 %;/% %;/%
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Code Point 13.0

e
e B
Z)|

17249 %ﬁ/

al
R 5
17286 ;?a VR
525
R R
17297 ; Z | Y&
e KR
e YE G
e | YR | TR

172B6

7%
AL
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Code Point

17352 :I:%
17353 ‘%E ‘C&E
17359 ::ﬁi ::54&
N VA T
1735C :lﬁ% :g((%
1735F "ﬁz "QVZ
17361 “%ﬁ “5%:‘%
17365 -ﬁ?(:ﬁ 'ﬁ:;E
1736A T‘i Ti
1736C iz(: Tg(:
17378 ?3 T{Zi
1737A F;j f;j
1737C F;j Fij
= —
1737E U(li 7§ij
17380 F ﬁ F &




Al
A
Ak
w11
o 3G

S SE
TS

17397 §§
R K
e B HE
o BB
e il |
e R R
o | W6 SR
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o | G4
11111 AT
33333 IR i
s 44
11111 i %%
e | 430 4L
11111 M| 4R
11111 W W
11111 8 SH
11111 iF | 4
w | W%
11111 |
11111 BB
11111 B R
11111 GG
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Code Point
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/éA

X

A<

4

2 1/3 A\ )/OA z/OA X )/oAz/ SIRX ;/Z.,I.l )/.VhéA } )/E‘ z/l
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