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Abstract

The Xixia were an independent state established during the Song dynasty within the borders of
present-day China. They developed a script that rivals Chinese in its complexity. The methods
that have been historically used to describe characters are presented. A new method called the
recursive radical method is then developed to exactly describe the structure of a Xixia character
based on its components. This is then further developed into a transliteration method for the
characters. Dictionaries are built up based on this transliteration method. A categorical dictionary
for the Xixia characters is also presented. The grammar of the Xixia language is briefly outlined
before finishing with an overview of the Xixia research literature.
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Chapter 1

Introduction

The Xixia or Tangut were also known as the Dangxiang (Chinese Zy). In their own language
they called themselves Minia [26]. The earliest known reference to the Tangut name occurs in a
Turkish monument of 735 AD [6, p.55]. The term is believed to be the Mongol word for the Xixia,
coming from the term for the Chinese Tang� dynasty appended with the Mongol plural suffix
-d [19, pp.64–66]. They have been traced back to at least the Sui dynasty (581-618) [10, p.155].
A Chinese-Tangut army assisted the Chinese emperor during Huang Chao’s rebellion of 875 AD,
for which they were rewarded with military governorship of a province [10, p.163].

The Xixia state had been practically independent since as early as 1006 [10, p.177]. The ruler
Li Yuanhao formally declared independence from the Song in 1038 [10, p.187]. There was much
diplomatic maneuvering and warfare until the Song finally accepted this state of affairs in 1044
[10, pp.187-189]. The rest of the eleventh century and up to the end of the Northern Song in 1128
was characterised by sporadic warfare with the Song [10, pp.189-196]. With the expansion of the
Jin there was no common border between the Xixia and the Southern Song - the rest of the twelfth
century was relatively peaceful [10, p.197]. This period saw the growth of scholarly pursuits and
Confucianism [10, pp.199-201]. The early thirteenth century saw a period of increasing instability
until the destruction of the Xixia state at the hands of the Mongols in 1227 [10, p.206].

The maps below are intended to give a broad overview of the position of the Xixia state
during the Northern and Southern Song dynasties. However, this was an unstable period within
China’s history and borders were constantly in flux (especially during the Northern Song period
[10, p.155]). The position of present-day China is also shown.

Figure 1.1: Xixia During the Northern Song (adapted from [17, p.113])
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Figure 1.2: Xixia During the Southern Song (adapted from [17, p.126])

The Xixia script was disseminated in 1036, under the reign of Li Yuanhao [12, p.118]. There
are several conflicting accounts as to who actually created the script. One account says that it was
created by Yeli Renrong (the emperor’s chief cultural officer) [12, p.118]. It is possible that he may
have been a Khitan, providing a potential link to the still partially undeciphered Khitan script
[15, p.44], [53, p.2]. Indeed, there is addition of parts to and subtraction of parts from characters
to form other characters, which is a feature of both the Khitan and Jurchen scripts [15, p.55].
However, it is also possible that he came from the Yeh-li clan, one of the clans comprising the
Tangut state [10, p.160]. Kwanten [32] also takes issue with this link and believes it is more likely
to have been created by Li Yuanhao’s father, Li Deming, who was of a more scholarly disposition.
The issue is still unresolved.

Despite the devastation with the destruction of the Xixia state by the Mongols in 1227, some
of the Xixia people survived and escaped to form smaller communities [10, p.214]. The script
was in use until the end of the Ming dynasty [10, p.214] and was forgotten during the Qing. In
1804 Zhang Shu discovered a bilingual Xixia - Chinese stone tablet in a temple in Liangzhou [42,
p.16]. By comparison with the above tablet in analysis published in 1827, Liu Qingyuan was able
to determine that some coins with inscriptions that were originally identified as Sanskrit were
actually in the Xixia script [62, p.9]. The major breakthrough in the script’s rediscovery came in
1908. As outlined in [42, pp.17-18], the Russian explorer P.K.Kozlov discovered a large amount of
material in some collapsed temples in the ruins of the Xixia city Khara-Khoto (also known as the
Black Water City or Heishui Cheng Ñ4Î). He returned a year later and found more material in
the inner room of a pagoda. Some ceramic jars containing Buddhist texts in the Xixia script were
discovered in Ningxia in 1917 [42, p.18].

The historical background is not the focus of this thesis, so this overview is necessarily brief.
For further information on this area, consult the references listed in section 5.7.

Xixia characters are more complex than their Chinese equivalents. They contain many more
strokes and the variability in the shapes making up the characters is smaller, which makes them
harder to remember. The question remains as to how the Xixia literati remembered so many
complex characters. Was it just a feat of rote learning (making it perhaps the most complex
written language ever produced [38, p.4]), or is there some structure underlying the script that we
have yet to uncover? The large amount of written material uncovered in the script provides some
evidence that it was fairly easy to use [31, p.4].

Beyond the shape of the strokes themselves, there is little evidence of borrowing of characters
from Chinese. Grinstead [15, p.56] gives the character for a doorÆ (M4794 - numbers prefixed
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by an M refer to numbering in the Mojikyo font or Li Fanwen’s dictionary [41]) as the only en-
tire character directly borrowed from Chinese (namely the Chinese character � men). Whilst
another can also be seen (the weigh character� (M909) appears to be related to the Chinese
character i liang), such correspondences are extremely rare.

On the surface, it would appear that the Xixia script would be harder to decipher than the
Khitan and Jurchen scripts of the same period, which are closer in form to Chinese. However,
there is a lot more source material available for the Xixia - over the last hundred years the script
has pretty much been deciphered.

The spoken language underlying the script has been lost and there is still not full agreement
as to what this language was. Some scholars believe the script actually represents two languages
- the language used by the common people and a ritual language [27].

Although a set of all-encompassing principles for the construction of Xixia characters still
eludes scholars, there are tantalising hints that such a structure might exist. Some of these inter-
esting relationships between characters are shown below:

h swallow (M4540) and� saliva (M4545) are related tox lips (M4543).

« gold (M152) isT blue (M153) with an extra piece in the bottom right-hand corner.

� fish (M3057) is� water (M3058) with the bottom right-hand corner components reversed.

� hand (M3485) is� finger (M3484) with an extra stroke. There is a horizontally reversed

version¦ (M5298) that also means finger.

Ù love (M4973) looks like two people� (M1886) under a roof. ¥ marriage (M5051) is also
similar.
� celestial being (M4860) looks like a� person (M1886) with wings.

� fear (M4636) is� thunderbolt (M4635) plus an extra stroke.

� concave (M950) and� collapse (M951) are almost the same.

b die (M2003) isÅ stuffy (M2002) plus an extra stroke.

H between (M5747) isâ pair (M5757) plus an extra dividing stroke between the two compo-
nents.
s hat (M2275) is� person (M1186) plus a´ brain (M124).

� equal (M424) andk equate (M1357) are symmetrical.

ú ride (M2407) isG man (M2541) on aW horse (M764).

ó onion (M2278) ism chilli (M512) horizontally reversed (curly tails tend to be straightened
when not on the right-hand side).

7 pine (M4391) is wind (M2302) with the tree radicalԂ on top.

� fire (M4408) is¯ cook (M439) with the tree radicalԂ on top.

A few characters look like they could be logograms:
ø plough (M1425) looks like the prongs on a plough.
� weigh (M909) looks like a set of scales (potentially borrowed from Chinese).

Æ door (M4794) looks like a door (potentially borrowed from Chinese).

In chapter two a variety of methods for describing characters (both Chinese and Xixia) are
discussed, culminating in the development of a method for describing entire characters. A translit-
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eration scheme is then developed based on this description method. In chapter three a categorical
dictionary and various transliteration dictionaries are built on top of this transliteration scheme.
These dictionaries are available in the dictionaries supplement to this thesis. In chapter four the
grammar of the language represented by Xixia characters is outlined. Finally, in chapter five an
overview is given of the Xixia research literature.
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Chapter 2

Character Description Methods

This chapter examines methods used for describing and indexing characters. It starts with looking
at radical-based systems in Chinese and Tangut before moving onto the four corners method.
Nishida Tatsuo’s structural approach to the Tangut characters is then outlined before development
of a recursive radical index for the characters that can be used for efficient searching. This recursive
radical scheme is then further developed into a transliteration scheme for the Xixia characters that
can be used for searching or as a mnemonic for remembering the structure of individual characters.

2.1 Radical-Based Systems

Although the Chinese writing system looks very complicated to an outsider, it contains a number
of components known as radicals which indicate meaning. For example, the basic insect character
k is contained in the specialised characters for various kinds of insects, such as in grasshopper
below:

The Xixia writing system also contains a number of radical components, perhaps reflecting a
Chinese influence on the original inventors. However, the influence of meaningful radicals within
the Xixia writing system is far less obvious than in the case of Chinese. For convenience I have
continued to use the term radical to describe character components in Xixia below, but these
components might not actually have any underlying meaning.

There are a large number of characters for various types of grass. This reflects the strong
interests of the Tangut people in stockbreeding [10, p.157]. These characters tend to have the
common component or grass radical shown in red below (M2421):

The radical in the top-left hand corner of M1856 below appears to be associated with characters
for shape and size:
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In a similar manner to which the Chinese character for weighing (simplified$ or traditional
i) is derived from a pair of scales, the Xixia character meaning weigh�(M909) also resembles
a pair of scales. This has been carried through to other characters. The character for a small scale
for weighing precious metals or medicineü(M2097) is half of the original�. Various characters

meaning heavy also contain a portion of� (� M739,¿ M1435,[ M1461,� M3185 and

� M5945).

The character for poisonÃ (M8) is contained within the characters for scorpion� (M2106)

and snake Ì (M80), å (M4030). The character for trees of the Simarubaceae family �
(M4099) also contain the poison character. One member of this family, the Ailanthus, has been
described as “an usurper in rather bad odor at home, which has come over to this land of liberty,
under the garb of utility to make foul the air, with its pestilent breath ...” [60, p.24]

As Table 2.1 below shows there have been many attempts to set up radical systems for Xixia
characters with wildly varying numbers of radicals.

Table 2.1: Xixia Radical Systems (adapted from [13])

Year Author Results
1914 Luo Fuchang 23 types of radicals
1915 Luo Fucheng 164 radicals
1919 Bernhardi und Zach 12 types of radicals
1960 Nevsky 12 types of radicals
1961 Nishida Tatsuo 348 character components,

13 character structures and
162 components with meaning

1964 Kychanov 8 types of strokes, 83 types of strokes,
650 sides, 20 combination patterns and
68 radicals

1966 Nishida Tatsuo 136 radicals with meanings
1968 Sofronov 68 radicals, 368 sides
1972 Grinstead [15] 107 sides
1983 Shi Jinbo, Bai Bin, 444 radicals

Huang Zhenhua [63]
1986 Li Fanwen 385 radicals
1989 Huang Zhenhua, Nie Hongyin, Shi Jinbo 264 radicals
1997 Li Fanwen [41] 357 radicals

2.2 Four Corners Method

The four corners method is an attempt to describe characters via a single numerical code. The
discussion of the application of this method to Chinese below relies on [1, pp.104–108].

As the name suggests, the four corners method takes its four numbers from the shapes at each
of the four corners of a Chinese character. The corners are referenced in the order top left, top
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right, bottom left and bottom right. In order to aid lookup, a fifth number can also be added.
This is the shape directly above the fourth corner if it hasn’t been already referenced elsewhere
(otherwise it is set to zero). This results in the five digit code ABCDE , as shown below:

Figure 2.1: Four Corners Method - Chinese Descriptor Positions

The mapping between shapes and digits in the Chinese four corners method is as follows:

Table 2.2: Chinese Four Corners Method [1, p.104])

Number Shapes
0 Đ
1 Ā

2 ā
3 ă

4 ą

5 Ԭ
6 Ĥ
7 Ą

8 Ċ ċ

9 ģ

For our example in Figure 2.1 above, the upper left corner is a downward-sloping stroke so the
first digit is 2. The upper right corner has a cross shape, so the second digit is 4. The lower left
corner has an almost horizontal line, so the third digit is 1. The bottom right corner has a square
shape, so the fourth digit is 6. Above this square is a horizontal line, so the fifth digit is 1. This
results in the code 24161 as shown below:
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Figure 2.2: Chinese Four-Corners Code 24161

There are also a few more specialised rules:
1. If a shape at a corner has already been described by a preceding corner, this number is set to
0. This reaches an extreme in the Chinese character for one�. In this case there is only one
shape (a horizontal line) and the four-corners code is 1000.
2. If a corner is missing, as in the bottom-left corner of the character for flyÞ, this digit is set
to 0 (four corners code of 1201).
3. If the character encloses shapes in an interior, such as0 and �, then the third and fourth
digits refer to the bottom of the interior rather than the bottom of the enclosure (codes are 6040
and 7744 respectively).

A major advantage of the four corners method is that once it has been mastered it enables one
step to be cut out of dictionary lookup:

Using the radical approach, lookup of an unknown character in a Chinese dictionary consists
of:
1. Lookup the radical number for the radical in the character of interest.
2. Count the number of strokes in the character and find the character in the list under the radical
number found in step (1).
3. Go to the character’s entry in the main dictionary, using the information found in step (2).

Under the four corners method, the steps consist of:
1. Determine the four corners number and look up the character in the list for this code. These
lists are generally much shorter than those using the radical approach.
2. Go to the character’s entry in the main dictionary.

Despite these advantages, the four corners method is nowhere near as popular as the radical
approach and doesn’t even appear in some dictionaries.

Li Fanwen has developed the four corners method for Xixia characters in his dictionary [41]. He
develops a six-letter code, denoted here by ABCDEF, as a numerical descriptor for each character
where each of the six digits describes the shape of the character in the position shown.
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Figure 2.3: Four Corners Method - Xixia Descriptor Positions

The first four digits describe the shape of the top-left corner, top-right corner, bottom-left
corner and bottom-right corner respectively. The fifth and sixth digits describe the shape of the
interior of the bottom left and the interior of the bottom right.

The mapping between shapes and numerical digits is described in the table below:

Table 2.3: Xixia Four Corners Method (adapted from [41, p.1 of
section on Four Corner’s Method])

Number Shapes

1 Ԁ ְ ԇ

2 Ԑ ԅ

3 Ԉ ֱ

4 Ԇ ֲ ԃ

5 ֣ Բ Ԃ

6 ր ԟ

7 ԣ ֜ Ԩ

8 Ա 

9 ԗ ֏ Պ

It can be seen from the above that Li Fanwen differs from a traditional Chinese four corners
allocation method in his use of digits 0 and 6.

If a preceding number has already described a character component due to that component
taking up a side of the character, the second number describing that component is set to zero. If
the top side of a character is taken up with a horizontal lineԀ as in9 , the first digit will be 1
and the second digit will be 0. If the character has a vertical line on the left-hand side as in¼,
the first digit will be 2 and the third digit will be 0. If there are no further components in the
middle of the bottom of the character, or if the bottom of the character consists of a horizontal
line, then the fifth and sixth digits are set to zero.
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For our example in Figure 2.3 above, the upper left-hand corner consists of a vertical line,
so the first digit is 2. The upper right-hand corner consists of a horizontal line, so the second
digit is 1. The lower left-hand corner is also a vertical line, but as this line has already been de-
scribed by the first digit, the third digit is set to 0. The lower right-hand corner has a horizontal
line that kicks up at the end, also represented by a 1. On the inside of the bottom-left corner
there is a cross, so the fifth digit is a 4. The inside of the bottom-right corner contains a vertical
line, so the sixth digit is a 2. So the final four-corners code is 210142, as shown in Figure 2.4 below.

Figure 2.4: Xixia Four Corners Code 210142

Li Fanwen indexes his dictionary using the four corners method, so the first entries in the
dictionary all haveԀ on the top of the character as this gives the four corners code 10xxxx.

2.3 Nishida Tatsuo’s Structural Approach

Xixia characters are quite recursive in nature. For example a combination that could be at the top
level in* (M2464) may be further into the character structure in a character like^ (M4998).
Most of the characters consist of a structure containing rectangular pieces, a fact used by Nishida
Tatsuo in [55, p.246]. Nishida classified the characters according to how they broke into rectangular
pieces as shown below in Figure 2.5.
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Figure 2.5: Nishida Tatsuo’s Structural Approach [55, p.246]

Nishida gives a list of the character components contained at each position in the structure in
his dictionary [55, pp.303–507].

Nishida’s method is an improvement over radicals alone as it attempts to give some idea of the
character structure. However, matching up a character with a particular structure requires the
user to memorise the 319 radicals - the only reason that� (M100) has structure B1 rather than
B2 is that the bottom section under the horizontal stroke is a radical (no. 205).

2.4 Recursive Index for Xixia

The recursive index developed in this thesis takes the above system a step further by directly
specifying the structure using a series of four simple rules along with a list of radicals:
1. Enclose a horizontal structure with brackets [. . .]
2. Enclose a vertical structure with braces {...}
3. Enclose a structure inside another structure with parentheses (. . .).
Note that this particular rule is not used in Xixia characters, as they don’t have enclosures. One
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reason given is that it allows demons to escape - they can’t be trapped inside the Xixia character
[15, p.57]. Enclosures do, however, play a role in applying the recursive index to Chinese charac-
ters (outlined in the next section).
4. Separate radical numbers with commas.

The radical numbers used in the index are listed in Appendix B, starting on page 64. The
radicals are grouped into colour-coded types based on their shapes - whether they have a basic
horizontal or vertical shape, whether the protrusions at the bottom of the character are straight
(“straight legs”), whether there is curly tail on the bottom right-hand side (“curly tail”), whether
there is a curly tail on the right-hand side that supports additional character components (“tail
support”) or whether there is a protrusion on the top right-hand side of the character (“head”).
Any character that doesn’t fit into one of these categories is treated as unclassified (left coloured
black). Besides a listing in the original order, Appendix B also includes listings by type of radical,
number of strokes and frequency of use to make it easy to find any particular radical.

As an example consider the character for milk� (M53), analysed in Figure 2.6. The charac-
ter as a whole has a vertical structure - it is not possible to subdivide the character using vertical
divisions, horizontal divisions have to be used. As a result, using rule two above, this character’s
recursive code will start with a “{”. There are three components in the vertical structure - a
horizontal stroke (radical code 1), a horizontal stroke with three cross-strokes (radical code 3) and
the rest of the character. The recursive code is now “{1,3”. The bottom part of the character
is a horizontal structure, so by rule 1 the next part of the code needs to start with a “[”. The
horizontal structure has two components - the left-hand one is radical code 40. The recursive code
is now “{1,3,[40”.

The structure in the bottom right-hand corner is another vertical structure, so this part of the
code starts with another “{”. The top part of this is radical code 11 and the second part is another
horizontal line (radical code 1). The recursive code is now “{1,3,[40,{11,1”. The third part of this
vertical structure is another horizontal substructure, so another “[” needs to be added to the code.
The horizontal substructure consists of three components with radical codes 14, 17 and 14. The
recursive code is now “{1,3,[40,{11,1,[14,17,14”. Finally, the braces and brackets that have been
opened earlier need to be closed off to give the final recursive code of “{1,3,[40,{11,1,[14,17,14]}]}”.

When using the software there are two methods of looking up characters. It is possible to
directly specify the character by turning on the “Code Segment” checkbox and specifying the
recursive code as {1,3,[40,{11,1,[14,17,14]}]}. This might look a bit daunting but once the radical
list has been committed to memory it is actually quite easy and gives the desired character im-
mediately.

The other option is to turn off the “Code Segment” checkbox and specify the components that
make up the character in no particular order, together with their multiplicities - this method spec-
ifies the components making up the character but ignores the character’s structure. The radical
number comes first, followed by a comma and then the multiplicity. Different radicals are sepa-
rated by a semi-colon. In the above example searching on 1,2;3,1;11,1;14,2;17,1;40,1 also returns
only the desired character. However, this method is more likely to return additional characters
(especially if the radical list is smaller) as the structure of the character is being ignored.

It is also possible to not specify the multiplicity and just specify radical numbers - if all the
radicals in the list are present in a character it will be returned. Searching on 1;3;11;14;17;40 also
only returns the desired character.

The recursive index can also be used to search for combinations of radicals. Consider, for
example, trying to find the combination * (M2464, meaning to milk an animal), coded as
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Figure 2.6: The Recursive Index for Character M53 �

[14,17,14]. This could be at any level of recursion in the character. Searching on radicals is going
to be very inefficient - 14 is one of the most common radicals in Xixia characters, appearing in
1591 characters (over a quarter of the total). There is also no guarantee it is going to be chosen
as the radical for any given character. The four-corners method will also not be very useful
- if this combination is stored in deeper levels of recursion the edges of it won’t be on corners.
However, using the recursive index all characters with this combination are picked up easily, shown
in Table 2.4.

Table 2.4: Characters Containing the Combination *

Number Character Meaning

53 � milk

373 P mating

1265 ¨ butter, cheese

1338 t love, like

1392 � affection, love

1473 0 preposition

1532 n extol, eulogise

2397 � bed

2464 * milk (a cow, etc.)

2465 1 thirdly

2963 ã like, love, desire

3065 R milk

3342 Â surname

3883 � power, might

3912 � step, pace
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Table 2.4: Characters Containing the Combination *

Number Character Meaning

4344 � three

4614 Ö nurse, breast-feed

4834 Ð milk

4973 Ù love

4981 � perhaps

4998 ^ surname

5518 � pudenda

5668 û sweet smell, flavour

The radical list has been constructed by starting at Mojikyo character no. 1 and working
through to character no. 6000, adding components as I needed them. To keep the radical list
manageably small I also avoided including most radicals that can be broken up into smaller
pieces. A few of these have been kept for convenience, eg. radical no. 14ԍ.

The recursive index provides a fast and precise method for character lookup. In the full list
of 6000 characters there are only 72 characters which have a duplicate recursive code, and in
each of these cases the code is only shared with one other character. Depending on the character
being searched for, other methods (including a combination of four corners with radical selection)
can sometimes still result in a list of one hundred or more characters that need to be examined.
Using the recursive index it is usually only necessary to enter a portion of the character code to
bring up a small list from which the desired character can be selected. The method is also conve-
nient in terms of searching for what particular combinations of character components might mean.

The recursive index allows for characters of arbitrary recursive depth. This would allow the
Xixia character system to be used for cryptography, encoding a recursive structure into a picture
that would be meaningless without a key as to what the components mean. It could also be used
a mnemonic device. It is well known that the human brain easily remembers items in a list by
associating each item with a physical location, also known as the loci method [65, p.62]. Xixia
characters could be used for remembering branching or recursive structures. Perhaps this is a clue
as to how the Xixia characters were originally constructed. This is reminiscent of Wilkins’ work
on artificial languages [72].

There have been a few other methods developed to precisely describe the whole character in
connection with Chinese. These have provided the inspiration for development of the recursive
radical method.

HanGlyph [73] is a system that can be recursively used to build up complicated characters
from a set of primitive strokes and a set of operators applied to these strokes [73, p.1004]. It
allows for macros to be created that define character components - these can then be reused to
create other characters [73, p.1005]. Using HanGlyph as a base would enable the Xixia radical list
to be shrunk even further as it provides for intersections between components. However, there is
a tradeoff between a smaller list of components and the effort needed to specify the character -
specifying each stroke would result in a huge code for each character. Whilst good for character
construction it would become unwieldy as a character lookup method. There doesn’t appear to
be a publicly-available implementation of HanGlyph [58, p.6].

CDL [3, 4] is an XML-based Chinese character description language. XML is like the familiar
HTML format seen in web pages, but it is extended to allow for any data type. It describes
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characters in terms of the positioning of components on a 128 x 128 grid [3, p.3]. CDL is better
suited for font development as it gives precise information on positioning and size of character
components. However, this information is not needed if all you want to do is search for a charac-
ter. As a result of this size and positioning information it is also difficult to compare components
in searching using CDL [58, p.5]. It has also been proposed to use CDL to assist with development
of the Unicode standard for Chinese characters [3, p.6]. Perhaps a computer program could be
written to convert the Xixia recursive codes developed here into CDL descriptors, which would be
quite useful for font development.

As described in [58, pp.8–10], SCML is also an XML-based language that is built up in terms
of strokes, anchors, layouts and locations. Anchors define the intersection points between the set
of basic strokes. Layouts can be expressed as ‘row’, ‘column’ or ‘free’, similar to the ‘[’ and ‘{’
operators in the recursive radicals developed here. Locations are defined in terms of intersections
between regions surrounding individual strokes. SCML also uses a fifth construct, called compo-
nents, to describe collections of strokes that are connected to each other. SCML was designed
to automatically check for duplicates in standards such as Unicode and to allow for automatic
generation of stroke count and order [58, p.3]. SCML doesn’t allow for size-relationships between
characters, eg. ã andĥ [58, p.4]. SCML also doesn’t appear to be publicly available.

Nishida Tatsuo’s structural approach [55, p.246] is the closest pre-existing work on Xixia to
the recursive index developed here. Figure 2.7 maps Nishida’s structures to recursive codes. Note
that the radicals labelled a through to f might actually be a combination of the recursive radicals
rather than a single radical.

Which parts are joined together as a “radical” is sometimes fairly arbitrary. I have tried to
keep the number of radicals to a minimum. They could be even further reduced, as some are
combinations of others, notably:

Table 2.5: Radicals That Could Be Removed

Radical Part 1 Part 2 Part 3 Part 4
12ԋ 11Ԋ 17Ԑ
13Ԍ 6ԅ 7Ԇ
14ԍ 6ԅ 6ԅ 7Ԇ
15Ԏ 8ԇ 9Ԉ
16ԏ 2ԁ 9Ԉ
20ԓ 9Ԉ 6ԅ 17Ԑ 17Ԑ
22ԕ 1Ԁ 6ԅ
29Ԝ 9Ԉ 9Ԉ 1Ԁ 43Ԫ
30ԝ 1Ԁ 8ԇ 9Ԉ
31Ԟ 9Ԉ 9Ԉ
33Ԡ 6ԅ 6ԅ 17Ԑ
38ԥ 22ԕ 22ԕ
39Ԧ 22ԕ 22ԕ 22ԕ
40ԧ 41Ԩ 22ԕ
46ԭ 9Ԉ 6ԅ 17Ԑ
48ԯ 1Ԁ 43Ԫ
50Ա 9Ԉ 6ԅ
53Դ 6ԅ 6ԅ 7Ԇ
54Ե 6ԅ 7Ԇ 7Ԇ
60Ի 9Ԉ 9Ԉ 1Ԁ 17Ԑ
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Table 2.5: Radicals That Could Be Removed

Radical Part 1 Part 2 Part 3 Part 4
63Ծ 6ԅ 6ԅ 62Խ
64Կ 21Ԕ 9Ԉ
67Ղ 5Ԅ 6ԅ 6ԅ 7Ԇ
75Պ 17Ԑ 17Ԑ 17Ԑ
76Ջ 17Ԑ 17Ԑ 17Ԑ
78Ս 17Ԑ 17Ԑ
81Ր 1Ԁ 1Ԁ 17Ԑ 17Ԑ
83Ւ 5Ԅ 17Ԑ
84Փ 5Ԅ 17Ԑ
93՜ 5Ԅ 6ԅ 7Ԇ 7Ԇ
95՞ 6ԅ 7Ԇ
97ՠ 17Ԑ 17Ԑ 1Ԁ 1Ԁ
112կ 6ԅ 7Ԇ 9Ԉ
117մ 5Ԅ 1Ԁ 17Ԑ
118յ 5Ԅ 6ԅ 7Ԇ
128տ 21Ԕ 6ԅ 6ԅ 7Ԇ
130ց 5Ԅ 6ԅ 6ԅ
137ֈ 9Ԉ 1Ԁ
144֏ 9Ԉ 9Ԉ 9Ԉ
154֙ 6ԅ 7Ԇ 9Ԉ 9Ԉ
157֜ 1Ԁ 17Ԑ
163֢ 5Ԅ 22ԕ 22ԕ
173֬ 9Ԉ 17Ԑ 9Ԉ

However it is convenient to keep these extra radicals around as it reduces the number of
keystrokes required when searching. If a minimal number of radicals was used, the recursive code
for the character� would change from the relatively compact [{22,7},{31,22,13},39] to the un-
wieldy [{1,6,7},{[9,9],1,6,6,7},{1,6,1,6,1,6}].

It is also worth noting how special cases that could be coded in several ways have been treated:
* The middle of_ is taken to be radical 33Ԡ despite the fact that it overshadows the right-
hand side. This gives the code [{22,13},33,{22,7}].
* The long diagonal stroke in the top-left hand side ofK is still treated as part of radical 28ԛ
to give the code [{28,13},33,{22,7}]
* The top left-hand component of þ is treated as radical 35 Ԣ. This gives a final code of
[{35,7},30].
* The top of the middle section in� is treated as a separate radical despite the fact that it is
connected to part of the bottom of the middle section. This gives the code [{22,7},{24,[41,104]},14].

* Where a long tail supports another radical, as inÉ, radical placement is encoded as though
the long tail doesn’t exist. The code for this example is [{1,1,65},14] - no account is taken of the
fact that radical 14ԍ lies above the tail of radical 65Հ.
* Radical 12ԋ is treated as vertically above radical 13Ԍ in character¬. This gives the code
{11,[10,{12,13}],{1,57}]}.
* Where there is a complicated arrangement above a tail, as in:, the section above the tail is
treated as a block when considered in relation to the rest of the character. This results in the code
[{50,101},[{31,37},{1,1,89}]] - this is the only time when two closing ]’s will appear next to each
other.
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Figure 2.7: Nishida’s Structures with Recursive Radicals
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2.5 Recursive Index for Chinese

The recursive index has also been used to encode 7000 Chinese characters. The radical list in the
Xinhua Character Dictionary [1] was expanded as new shapes were encountered. The final list of
radicals is shown in Appendix C, starting on page 74. These are shown both in the original order
and ordered by stroke count. The following differences with Xixia were found:

a) As Table 2.6 below shows, Xixia characters generally have more radicals than Chinese characters.
41% of Xixia characters have six or more radicals, but only 2.9% of Chinese characters are in this
group. Although the radical count of Chinese characters drops off quickly, it also has a longer tail.
Of the 7000 Chinese characters analysed, there are two with more than eleven radicals, namely#
(13 radicals) and ~ (15 radicals). There are no Xixia characters with more than eleven radicals.

Table 2.6: Comparison of Xixia and Chinese Radical Counts

Min. No. Radicals Xixia Chars Xixia Pct Chin Chars Chin Pct
1 6000 100.0% 7000 100.0%
2 5995 99.9% 6732 96.2%
3 5874 97.9% 4812 68.7%
4 5285 88.1% 2233 31.9%
5 4043 67.4% 781 11.2%
6 2464 41.1% 206 2.9%
7 1160 19.3% 66 0.9%
8 407 6.8% 23 0.3%
9 110 1.8% 12 0.2%

10 22 0.4% 5 0.1%
11 2 0.0% 3 0.0%
12 0 0.0% 2 0.0%
13 0 0.0% 2 0.0%
14 0 0.0% 1 0.0%
15 0 0.0% 1 0.0%
16 0 0.0% 0 0.0%

b) There is a lot more variation in the shapes used at each level in the structure in Chinese
when compared to Xixia [15, p.53]. In encoding 7000 Chinese characters 420 different shapes were
needed, compared to the 176 shapes needed to encode the 6000 Xixia characters. Obviously there
is some degree of subjectivity in selection of the components, such as to what degree individual
components are defined rather than being specified by their subcomponents. However, the dif-
ference is so big that it would still persist unless a significantly different approach was taken to
radical selection. The Xixia writing system, which on the surface appears to be more complicated
than Chinese, is actually simpler when examined in this manner.

2.6 Transliteration Scheme

There already exist transliteration schemes based on what is known about Xixia phonetics, such
as that used in Gong [14]. The transliteration scheme developed in this thesis is designed to act
as a mnemonic to aid in remembering the structure of individual characters - it has no relation to
how the language behind the Xixia script may once have sounded.

The approach loosely follows that used by Vaccari in their Japanese dictionary [69], where
characters are assigned letters in the Roman alphabet based on their shape. The vowels haven’t
been assigned shapes as they are used for a different purpose, as explained below. The following
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gives a detailed rationale for the letters that were chosen - for an overall summary look at the
table in Appendix B.1.

The letter b represents anything that has a basic L-shape with horizontal strokes emanating from
the vertical of the L. It includesշ,Զ,Վ,Ք,խ and֊.

The letter c represents anything that has a c shape, including rotations of c. It includesԊ,Ԏ,
Ԩ,ԝ,֝,Ո,ՙ,պ,ռ,ֆ and֛.

The letter d maps to radicals consisting of dots (the first letter of the word dot is d). It includes
Ԉ,Ԟ and֏.

The letter f maps to anything that contains a top and has straight legs. This includesէ,Ծ,
ե,ԑ,Ԗ,Ԛ,՛,՝,֗,֑,֪,ղ,փ,֘ and֯.

The letter g represents anything that has no top and a curly tail to the right-hand side (reflecting
the shape of G). It includesԘ,Կ,դ,ԏ,ԁ,,Ԕ,Ֆ,Ը,՚,Թ,Ռ,և,տ,բ,
Ն,,֚,֞,֥ and֮.

The letter h represents anything that has straight legs, no top and horizontal strokes that at least
intersect with (and often cross) the vertical legs. It includesԳ,Խ,Լ,,Յ,ա,,ը,
Չ,ԙ (included as looks like a rotated H),ի,֕,֒ and֓.

The letter j maps solely to the componentԱ. This looks like a dot with a curve underneath it.

The letter k maps solely to the componentՇ. The top part of this character (ignoring the dot
on the left-hand side) looks like a K.

The letter l maps to radicals that look like two straight lines perpendicular to each other (reflecting
the L shape). These includeԇ,ԣ,Հ,֖ and֜. It also maps to radicals that look like a
single vertical stroke (reflecting the l shape). These includeԐ,ԅ,Մ andք.

The letter m represents radicals that contain a long horizontal stroke possibly intersected by
shorter vertical strokes (if the horizontal stroke ofԂ was moved to the top you would have a
character that looks like m). It includesԀ,Ԃ,ԫ,ԃ,ԟ,ն,չ,֡,֠ andֈ.

The letter n consists of components that have a basic lower-case n shape, with the interior of the
n possibly filled by other strokes that don’t intersect the vertical sides. It includesԄ,Ղ,ԓ,
Ր,Փ,֢,՜,յ,Ւ,մ andց.

The letter p is used by components consisting of a long vertical with something on top. These
includeԠ andԋ. It also incorporates a mixed bag of radicals that wouldn’t fit anywhere else -
radicals that are made up of multiple horizontal and vertical straight strokes along with characters
that look like E. These includeՠ,ս,֫,թ, and֍.

The letter q is used by components that pretty much fill out the whole space and have a long tail
on the bottom right-hand side (reflecting the shape of Q). It includesԢ,Ԓ and֟.

The letter r maps to radicals that have a head and a curly tail on the bottom right-hand side. It
includesՏ,Օ,Ց and֔.

The letter s is used by components that have a switch-back shape. It includesԕ,ԥ andԦ.
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The letter t maps to components that have a long vertical crossed by shorter horizontals (some of
these are ninety degree rotations of radicals mapped by the letter m). It includesԬ,ԯ,Բ,
Ԫ,Ԝ,Ի,ԉ,ո,ձ,ԭ,֎,֦,Ժ,ր,ջ,֣,֩,հ,֧ and֨.

The letter v maps to components where two legs form a basic v shape and a couple of cases where
the dots at the top of the component could be viewed as a v. It includesԡ,Է,Ԯ,ժ and.

The letter w represents components consisting of two or more vertical legs. It also contains radicals
that could easily be further split into two separate components (the word “double” sounds like
the name of the letter w). It includesԤ,Ս,ԧ,ԗ,Պ,Ջ,զ and֬.

The letter x is used for radicals that have a cross shape, possibly with additional strokes, but
excluding those with a top matched to n such asյ. It includesԌ,ԍ,Ԇ,Ե,կ,՟,Ճ,
Դ,՞,֙,գ,վ,լ,ճ and։.

The letter y is used for the radicalsԛ andւ. This mapping is a bit more of a stretch of the
imagination, but if you look at the first one you can almost see the top of a y.

Finally, the letter z maps to Z-shaped radicals such asՁ,ԩ,֭,օ,ծ and֤.

As an aid to remembering the structure of characters, it is possible to pronounce the words
produced by this artificial transliteration language. The sound values of the letters are basically
the same as English. However, the English letter x can sometimes be difficult to pronounce -
this has been replaced by the sound sh. In order to clearly distinguish between the letters c and
s, the sound of the letter c has also been replaced with a ch sound. The order of the letters in
a transliteration is the same as the corresponding order of the radical numbers if the recursive
radical method was used.

The transliteration scheme can also be used to look up characters rather than using the recur-
sive radicals above. This has the advantage of being quicker to input and there is no longer the
need to distinguish between similar radicals, such asԊ and֝. It is not necessary to go any
further than this transliteration scheme for searching as 89.4% of the transliterated words map to
unique characters and in the worst case xxx maps to eleven characters. When the Xixia characters
are implemented in Unicode the transliteration scheme will also be useful to develop a generic
input scheme that can be used with any computer application.

Whilst the above is good for searching, it needs something more if it is going to act as a
mnemonic for the exact structure of a character. Another device is needed to distinguish between
the 21 different mappings to the letter g for example. This is where the vowels are used. The
radicals mapped to a given letter are ranked from most to least frequent. An a is appended to the
letter for the radical that is most frequent, an e to the second most frequent radical and so on as
outlined in the following table:

Table 2.7: Transliteration Vowel Suffixes

Rank Suffix
1 a
2 e
3 i
4 o
5 u
6 aa
7 ee
8 ii
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Table 2.7: Transliteration Vowel Suffixes

Rank Suffix
9 oo

10 uu
11 ae
12 ai
13 ao
14 au
15 ea
16 ei
17 eo
18 eu
19 ia
20 ie
21 io

For example, if we consider radicals mapped to the letter m, the most frequent isԀ, so this
radical is pronounced ma (appending an a indicates top ranking in the radical class denoted by
the letter m). Similarly, the second ranked radical isԂ, pronounced me and the third ranked
radical isԫ, pronounced mi.

The one exception to this rule is for the d radicals - by frequency the first radical da would have
two dots and the second de would have one dot, which is a bit confusing and hard to remember.
This has been remapped so that da has one dot, de has two dots and di has three dots.

To make the transliterated words easier to remember and pronounce, each transliteration has
been subdivided into groups of two syllables, separated by dashes. The final grouping has been
set to three syllables where necessary to avoid having a syllable sitting on its own.

An extract from the Tangut version of the Lotus Sutra is transliterated below [48, pp.691–693]:

µ�<ý8ML
xene masa-waama-desa-xace xema-malaxe dema-wede-manasi cacaa-made-saxace mexa-laxa dema-
nama-satace

µ�<ý8MØóËIÆª;Á�U
xene masa-waama-desa-xace xema-malaxe dema-wede-manasi cacaa-made-saxace mexa-laxa xede-
mala-xoce cicaa-xamaha wede-mahexe sawe-zawu dema-xuvena dema-desa-lata-laqe mame-faaxaxe
jala-xada-magaa masa-waama-desa-xace xatiire

³i��ֳÎ�A��Â�*!C§
xaxa-wexe xeti decu-laxace woci-fati-wofa xela-decaxa tola-mamagii mahe-mama-mama-nace dema-
wija-laxe cana-xela maxela dema-zawu-xase woci-fati-wofa mele-xura dema-tuuxa xetaa-xase se-
waara

.¾ôÞkk��Gx[>�kàY
xolaxo texoxe dema-cahaxe dema-xixiga dema-xexe yasa-xila-yasaxi xeya-xase musa-xite-dema-
mawace mame-maxabi dema-cana-xeco meza-wuxo sawe-dama-mahe wiya-texa dema-xexe saxa-
desaxi vena-leda-daxa

·�kµA�A��F¦vÕñ°°
janaa-lece xeda-mama-nare desa-xacase yala-xace dema-wija-laxe maxela dema-wija-laxe woci-fati-
wofa cana-xela dema-leda-ledane xaxe-macana xatiixe dasa-xide-manaxe lewe-mama-xace teecu-
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laxace teecu-laxace

��*Á8MØ�?Ék>>ë²�
deca-neda-mace woci-fati-wofa mele-xura jala-xada-magaa cacaa-made-saxace mexa-laxa xede-
mala-xoce latea-xecana lati-dema-vixe yaxa-canace desa-xacase mala-desa-xasahee mala-desa-xasahee
daxe-fode-macee lawi-cudane wile-weda-mama-saxi

�Z?6�û"��BGhQ7z
mahii-xaxa xeca-mana lati-dema-vixe xeela-mazawu xema-lagao dema-lade-saxaqe cama-xewo-cifi
mexe-laxe dema-desa-lataqe kadewee kada-xeda-mago wise-tama-mace wexeco peha-xeco wetuu-
maha texeco

C{n·<�d1�æ²!�ÉU
mane-dama-manaxe desa-xixeela cama-wada-mana janaa-lece manu-cuse manu-demacee cacaa-
lama-saxira mahi-saxi-vacifi wema-desa-xace cawa-damaga mama-mana-mago dema-tuuxa lele-
lema-neli yaxa-canace deza-wema-xase

8MBG�[Ó�Ø<�>ÍëUm
cacaa-made-saxace mexa-laxa kadewee kada-xeda-mago desa-mexa-texaco xoxexe deca-naja-laxa
xekace xema-manace deya-xigao zexa-satace jahe-qaxi mewexa sahu-caxe-damace deza-wema-xase
yaxa-yaxa

¦�ý��8MóâBGÁ<ý�G
xaxe-macana desa-xacaxa xela-macana xeda-mama-nare xema-lagao cacaa-made-saxace mexa-laxa
nida-manace xela-yacagee kadewee kada-xeda-mago jala-xada-magaa xema-malaxe dema-wede-
manasi masa-waama-desa-xace kada-xeda-mago

�áàøP��#ämjY�òó
woci-fati-wofa mahi-yaxa deca-nama-mace xede-cana-xaga xeela dema-naxe-mage mame-xaxace
dama-lame-zawu dama-lade-zawe yaxa-yaxa lele-wela-desaxi vena-leda-daxa desa-xalaxo maaci-
faze-daxe cile-tija-laxe

²ëØª�X�Åå�v{¨Ç�
lawi-cudane sahu-caxe-damace xema-manace dama-namago xeda-mama-nare mame-sewaa-zata
wema-desa-xace dewa-yaxa cama-naxe manu-canace xatiixe desa-xixeela yama-naxaxa mahe-desaxa
desa-xaca-xace

²Ød<ª� k�àÛÝ>ë¾
xema-mexeela xema-manace cacaa-lama-saxira deya-xigao dama-namago xole-pala xeela-mama-
wace dema-xexe nima-mawa saxa-desaxi cile-tima-xala woci-faxe jahe-qaxi sahu-caxe-damace cama-
lama-saxice

²Üdø[³B²ú�ÝG�¥á 
lawi-cudane mama-lafoqe cacaa-lama-saxira xeci-yacagee meza-wuxo cile-tide-malaga kadewee mama-
mana-mago xoxa lade-saxa woci-faxe kada-xeda-mago xela-caxa caxa-xecace mahi-yaxa kamago

B"8¢²·�ªµµ�Çhd__
kadewee cixa-zala-tala-demacee dema-nama-mawace deza-wede-mavixe lawi-cudane janaa-lece mahii-
xaxa dama-namago yala-xace yala-xace dema-sata-lasata xema-desa-xace wise-tama-mace cacaa-
lama-saxira vami-wija-hece wica-mala-nace

�<÷¢å�B�þt���
xeela-xemala cahe-daxe xola-lepala yanixe dama-nade-saxi cama-naxe fele-lewe-caba caca-hema-
manaqe xema-lagao maaci-laxe cude-zoxico lade-saxa-desaxa cahe-daxe maze-lanaxe xeca-sata
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�h·áxnC%¥ÞaLÉ^tØ¦
xejagaa xeya-mana-xaxa janaa-lece mahi-yaxa dema-cana-xeco cama-wada-mana xetaa-xase wexe-
cace wexa-cico xesa-xixe zela-naxase dema-nama-satace yaxa-canace xede-zawe xeca-nabe xede-
mala-xoce xaxe-macana

r�eÞÕ¾T�U�ã¬à>-ù
texoce maze-lanaxe lexu-zacifa dema-xixiga xede-saga cama-lama-saxice cana-xocata late-desaxa
deza-wema-xase deca-xayaxi deza-wede-maga nesi deca-neda-malaxa sawe-dama-mahe cama-nadewee
xaxa-masa-tace

��ÿk;
lexu-zacifi wiya-texa dama-xela-caga dema-xexe mahi-xexe-case
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Chapter 3

Xixia Dictionaries

This chapter gives the background to the dictionaries supplement to this thesis. The supplement
contains a categorical dictionary and a variety of transliteration dictionaries. Further information
on the existing published Xixia dictionaries can be found in the overview in 5.3.

3.1 Categorical Dictionary

There have been many attempts to build up dictionaries based on radicals, as outlined in Ta-
ble 2.1. Although this can be done, it is hard to deduce meanings for many of the radicals. It
doesn’t appear that anyone has yet tried this approach from the bottom-up, classifying characters
based on their meanings and then trying to find patterns in resultant character groupings. The
categorical dictionary is an attempt to fill this gap in the literature. It is also useful for general
lookup - it has advantages over a normal bilingual dictionary in that it is not necessary to guess
at how something may have been described in the source language (English in this case) - starting
at the broad grouping it is just a matter of browsing through a couple of pages until the desired
character is found.

Not all characters are represented here - surnames and foreign transliterations are excluded.
Some characters are also represented more than once where they naturally fit under several group-
ings. Characteristics that are on a sliding scale tend to also contain their opposites, eg. the beauty
grouping also contains the characters meaning ugly. The definitions in both the categorical dic-
tionary and the transliteration dictionaries below have been taken from the English definitions in
Li Fanwen’s dictionary [41].

3.2 Transliteration Dictionary

The transliteration dictionary orders the characters by the transliteration scheme developed above
in section 2.6. Every character in the Mojikyo font is included in this dictionary, so it can be used
to find the Mojikyo numbers and definitions of unfamiliar characters.

The dictionary is ordered by the first syllable of the transliteration, using the vowel mapping
as shown on page 23. So for those syllables starting with the letter g, the order would be ga, ge, gi,
go, gu, gaa, gee, gii, goo, guu, gae, gai, gao, gau, gea, . . .. Within the listing for a particular first
syllable the words are listed in alphabetical order, ignoring the dashes used to separate groups of
syllables.

This dictionary can be treated solely as a convenient device for looking up characters. It is
also useful in examining how the script might have worked if it was phonetic in a similar manner
to Korean. This is a highly speculative hypothesis, but one worth examining as the principles
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underlying the script are still unknown. If the script were phonetic a substitution would need to
take place between the transliterated syllables shown here and the sounds of the original language
to restore the script to its original usage.

Nishida specifically warns against going down this phonetic path [53, p.10]. Indeed, it is
unlikely to be a pure phonetic system that ties in with the phonology known from other sources
or the structure would have been uncovered long ago. However, given that scholars aren’t even
sure whether the script represents one language or two [27] it is important to keep an open mind.
Even if the script is partly phonetic the transliteration scheme will be useful in uncovering the
areas where it works. If it turns out there are no phonetic elements at all the effort has not been
wasted as the transliteration is still useful as a mnemonic device for looking up and remembering
the characters.

3.3 Suffix Dictionary

The suffix dictionary reverses the reading order to go from bottom right to top left. This has been
done by reversing the order of all the syllables in the transliteration dictionary, but preserving
the position of the dash separators. For example, the character for twoÎ is transliterated as
tola-mamagii, but is listed in the suffix dictionary under giimama-lato.

It is fairly well accepted that the Xixia language can be classified as a Tibeto-Burman language
[14, p.602], [10, p.156], one of the two major subgroups of the Sino-Tibetan family (the other being
Chinese) [67, p.6]. If this is the case, then it is likely that the language contains a system of prefixes
and suffixes [37, pp.22-29]. As outlined on page 30, a system of verbal prefixes has already been
uncovered at the level of whole characters. The transliteration and suffix dictionaries are useful
in looking for prefixes and suffixes within a character if the script was in fact phonetic.

3.4 Alternative Reading Orders

The transliteration and suffix dictionaries above assume a reading order of top left to bottom
right, reading vertically top to bottom before moving horizontally to the next section of the char-
acter. This is only one of a number of possible reading orders. The possibility of the Xixia
people reading bottom right to top left has also been covered - this just means that the roles of
the transliteration and suffix dictionaries above are swapped around. The transliteration dictio-
nary becomes the suffix dictionary and the suffix dictionary becomes the transliteration dictionary.

The alternative transliteration dictionary assumes a reading order of top right to bottom left.
This has been constructed by reversing the order of the horizontal components in the recursive
radical code. A new transliteration has then been constructed based on this modified code.

Finally, the alternative suffix dictionary is constructed from the alternative transliteration
dictionary in the same manner as the main suffix dictionary is constructed from the main translit-
eration dictionary. If the reading order was actually bottom left to top right, this can be achieved
just by reversing the roles of the alternative transliteration and alternative suffix dictionaries.

By providing all four possible reading orders, it is possible to use these dictionaries to start
from any corner in looking up a character. This is useful as quite often in the original literature
a particular corner is almost illegible. It is also easy to find characters which are similar in a
particular corner.

A hypothesis that the reading order is horizontal first rather than vertical is much harder to
sustain, as it is difficult to split up most characters into horizontal bands.
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Chapter 4

Xixia Grammar

This chapter presents a brief summary of the features of Xixia grammar. For a much more detailed
discussion of this area (in English), consult [14] and [55, pp.557–587]. There are also extensive
investigations of grammar (in Russian) in the books by Sofronov [64] and Kepping [21].

In English, the basic word order for sentences is Subject–Verb–Object. In the sentence “I see
John”, the subject is I, the verb is see and the object is John. In Xixia (like Tibetan [9, p.11],
Japanese and Korean [7, p.48]), the basic word order is Subject–Object–Verb [14, p.613]. The
above simple sentence would be transformed into “I John see”.

There are both formal and informal forms for first person (English: I) and second person
(English: you) pronouns. The third person pronoun (English: he, she, it) is the same regardless
of gender or whether the object referred to is animate. There is also a reflexive pronoun (English:
oneself) - these pronouns are shown in the table below:

Table 4.1: Xixia Pronouns (adapted from [14, p.607])

Type Informal Formal

First Person 2098 t 261 ½
Second Person 3926 ñ 4028 »
Third Person 388 ú
Reflexive 1245 n

The Xixia language has a case structure, indicated by particles [14, p.606]. The genitive, dative
and accusative cases are all represented by one character. There are many different characters
used to represent locative case.
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Table 4.2: Xixia Case Structure (adapted from [14, pp.606–607])

Case Number Character

Genitive, dative and accusative 1139 I
Instrumental 5880 ð
Locative - In (the garden) 2983 Z
Locative - In (the book, the water) 5993 �
Locative - In (the water) 1477 `
Locative - In (the sky, the heart) 5856 ¬
Locative - On 89 T
Locative - Under 5399 ©
Allative - To 5447 �
Comitative - With 4950 k
Comparative 1473 0
Ergative marker 5604, 5113 <U

For those whose formal grammar is a bit rusty, definitions of the above terms are outlined
below [50]:

Table 4.3: Grammatical Case Terminology

Case Definition
Genitive Indicates possession - In English this is indicated by ’s,

eg. John’s book
Accusative Used for the object a verb acts on directly. Eg. In “I see John”,

John would be in accusative case.
Dative Used for the object that is indirectly affected by an action.

eg. In “I gave a bone to the dog”, the direct object is the bone
(which would be in accusative case) and the object indirectly affected
by the action is the dog (which would be in dative case).

Instrumental Indicates use of an instrument or a tool to perform an action.
Eg. In “I cut the grass with a lawnmower”,
lawnmower would be in instrumental case.

Locative Indicates location, Eg. In “I live in Australia”,
Australia would be in locative case.

Allative Indicates movement towards a location. Eg. In “I swam to the island”,
island would be in allative case.

Comitative Indicates companionship - Best indicated by English word “with”
Comparative Used to relate one entity to another, often indicated by the ending er in English
Ergative Marker Indicates the subject of transitive verbs (verbs which take

one or more objects). Eg. In the phrase “I see John”:
The verb see is transitive as it takes the object John.
The subject of this verb is I (which could be indicated by an
ergative marker in Xixia).

Xixia also has a series of verbal prefixes [14, p.608]. The directional markers also indicate perfective
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aspect (that the action indicated by the verb has been or will be completed - often shown in English
by an ed suffix). The optative markers indicate a wish - they are used to show verbal mood [50,
p.251].

Table 4.4: Xixia Verbal Prefixes [14, p.608]

Direction Directional Marker Optative Marker

upward 5981 B 3989 ¢
downward 1452  3846 É
here, inside 1326 m 2219 2
there, outside 2590 � 2536 þ
towards the speaker 804 à 4841 �
away from the speaker 4342 � 4841 �
(direction not found) 795 É 3707 Ü

As shown in the categorical dictionary, there are a number of different characters used to
represent numbers in the Xixia script. The ones used in page numbering in W enhai [63] (and so
likely to be in relatively common use) are the following:

Table 4.5: Xixia Numbers

Mojikyo No. Character Meaning

100 � One

4027 Î Two

4344 � Three

2205 Ù Four

36 y Five

3200 M Six

332 � Seven

4602 � Eight

3113   Nine

1040 D Ten
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Chapter 5

Literature Overview

This section gives a brief outline of the research literature. For a detailed index of almost everything
ever published on the Xixia, refer to the 135 page listing in [43].

5.1 Language Requirements

The main language requirement for working with Xixia material is Chinese. The majority of
papers and books are written in Chinese and the construction of the Xixia script has many par-
allels with the Chinese script. The second major support language is Russian, as the majority
of primary material is stored in St Petersburg following Kozlov’s expeditions [29]. Some material
has been written in English [15, 30, 11], but not much recently. Knowledge of Japanese is useful
in working through the works of Nishida Tatsuo [54, 55]. Some material has been published in
French and German (including Guillaume’s recent book [18]), but these languages play only a
minor supporting role.

Knowledge of classical Chinese is also useful in delving into the history of the Xixia people. It
is only since the early 20th century that the Chinese have used the modern spoken language in
their written works [59, p.314]. References to the Xixia in historical documents of the period use
the classical language and some of the material found has been translations of classical Chinese
works into the Xixia language.

5.2 Fonts

It is only in recent years that fonts have been available for working with the Xixia script on a
computer. Many of the earlier books have been painstakingly written by hand. Going back 25
years even the Chinese explanations in these books were hand-written (such as [63]).

The Mojikyo font1 is a milestone in that it was the first font available for working with the
script. It uses the same numbering system as Li Fanwen’s dictionary [41], i.e. in four corners or-
der. However, it has a few limitations. The character set is spread over two fonts. For characters
up to no. 5280, font “Mojikyo M202” should be used. For characters from no. 5281 onwards,
font “Mojikyo M203” should be used. This can cause difficulties when working with multiple
characters as the font name needs to change depending upon the character used. The Mojikyo
font also requires a licence to use in publications, but the software given with this licence is only
guaranteed to work on Japanese Windows.

1http://www.mojikyo.org
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Some of the characters in Mojikyo appear to be duplicates, eg. character numbers 3488 and
3489 are both�. This is due to characters with more than one reading being given separate
numbers for each reading, and follows the treatment in Li FanWen’s dictionary [41, 71].

Ningxia People’s Press has recently published a software input system based on the four-corners
method [20]. There is also a font developed by Zhongyi Electronics Ltd2.

There is currently a proposal to incorporate the Xixia script into Unicode, following work
by Cook [8]. This should make it much easier to work with the script provided that fonts are
developed that can render the characters in the newly allocated positions.

5.3 Dictionaries

There are a number of dictionaries available for working with the Xixia script. Several dictio-
naries were amongst the source material recovered from Khara-Khoto. It is quite rare to have
such good source material when trying to decipher a dead language. Other dictionaries have been
constructed by scholars in the hundred years since these initial discoveries.

The Pearl in the Palm is a bilingual Xixia - Chinese dictionary recovered from Khara-Khoto
[30, p.2]. It is important to note that this should be related back to twelfth century north-western
Chinese rather than modern Mandarin [30, p.4]. It has the following information in four columns
(from left to right) [30, p.3]:
1. Xixia character with the same sound as the Chinese character in column 2
2. Chinese character
3. Xixia translation of Chinese character in column 2
4. Chinese character with the same sound as the Xixia character in column 3

The document is broken up into a series of basic categories as follows [54, pp.189–223]:

Heaven
I. Heaven itself - Different descriptors of heaven
II. Heavenly bodies - Sun, planets, moon, etc.
III. Phenomena of heaven - Weather, time expressions

Earth
I. Earth itself - Descriptors of earth
II. Earthly bodies - Geographical terms, eg. rivers, lakes
III. Phenomena and products of earth - Disasters, minerals, plants, animals, insects

Man
I. Man himself - Types of men
II. Physical aspects of man - Body parts
III. Affairs of man - Relationships, instruments, buildings, tools, household goods, clothing, gov-
ernment positions, food, moral stories, Buddhist terms

The most accessible version of the Pearl in the Palm for the English language speaker is the
English translation in Nishida’s work [54, pp.186–223]. Kwanten gives a detailed analysis of the
work in English [30]. There is also an extensive analysis of the work in Chinese by Li Fanwen [40].

Other works that give information on Xixia phonetics include Homophones [39] and Rhyme
Tables of Five Sound Categories [44].

2http://www.china-e.com.cn/en/products/XiXia.htm
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The Sea of Characters, or Wenhai, is an original Xixia dictionary written only in Xixia charac-
ters. It shows how characters are built up from simpler characters. Wenhai was originally in three
parts, namely the level tone, the rising tone and miscellaneous characters. Currently access is
only available to the level tone and miscellaneous parts. The rising tone section was also originally
recovered, but was lost sometime between 1937 and 1956. This was a period of political turmoil
in the old Soviet Union during which time Tangut studies were not undertaken [70, p.521]. There
exist both Chinese [63] and Russian [22] translations of Wenhai. For a full explanation of how the
Wenhai works see the translation of an article by Shi Jinbo in Appendix A.

Probably the most comprehensive of the early dictionaries following rediscovery of the script
was that produced by Nevsky [46, pp.111-1216]. His handwritten manuscript was published
posthumously and shows the state of his work when he died in 1938. Although it is not in
a final polished form it still gives information to varying degrees on 6000 Xixia characters [46,
p.111]. For a given Xixia character it gives information on Chinese characters with the same
sound, its tone, its phonetic grouping (labial, dental, etc.) and its meaning in Chinese, Russian,
English and sometimes Tibetan. It also gives example sentences in Xixia and Chinese, with occa-
sional translations into Russian, English, Tibetan or Sanskrit and corresponding sounds in other
languages in the Tibeto-Burman family [46, p.112].

Nishida Tatsuo’s Small Xixia Character Dictionary [55, pp.303–507] is a bilingual Tangut-
Japanese dictionary. It is ordered by a set of 319 radicals. The numbering system has inherent
meaning - character no. 1-082 refers to the second character with radical no. 1 and 8 strokes in
the character apart from the radical. The structure tag for each character is shown, as outlined
in Figure 2.5 on page 13. The components in each position within this structure are also shown -
if this was computerised it would give a relatively powerful approach to searching for Xixia char-
acters, but it is hard to use this for searching in its printed form. It contains an index at the back
of radicals by stroke count.

Grinstead’s dictionary [15] is the most accessible dictionary for the English speaker without
foreign language skills. Grinstead sets up his own “Telecode” index, indexed by the shape of the
component in the bottom right-hand corner [15, p.39]. As most other radical-type indexing meth-
ods tend to use the top-left corner this index complements the other dictionaries. It corresponds
to the indexing used in the main suffix dictionary in the dictionaries supplement to this thesis.
Grinstead gives a mapping from Wenhai numbers to his Telecode index [15, p.152]. He also gives
an English-Tangut word list and notes the richness of Tangut synonyms for a given English word
[15, p.199].

The most famous modern dictionary for the Xixia script would be Li Fanwen’s Tangut-Chinese
dictionary [41]. This dictionary introduces the four corners method explained above - the char-
acters are ordered by this method. It also includes radical and phonetic indices. The dictionary
entries include extensive quotations and translations from primary source documents. The dictio-
nary could have done with a native English speaking editor - most of the mistakes in the English
definitions are just spelling errors but occasionally a word is unrecognisable. The preface is well
worth reading, outlining the trials and tribulations of Li Fanwen’s efforts to compile a dictionary
over more than twenty years. A new (2008) edition of this dictionary has just been published.

The Tangut-Russian-English-Chinese Dictionary has also been recently published [35]. This
dictionary is indexed by radicals, with the radicals themselves being ordered by their basic shape
(horizontal radicals are classified as shape A, vertical radicals as shape B, etc.). This dictionary
has the advantage of providing definitions for Xixia words (combinations of characters) in addition
to the individual characters themselves. It is very neat and tidy, being the first dictionary to take
advantage of the Mojikyo font. Having the four languages in one dictionary means it is also of use
to researchers trying to learn one of the component languages. This dictionary is only available

33



to Xixia researchers directly from the publisher.

5.4 Buddhist Texts

More than 80% of the material recovered from the ancient capital Khara-Khoto has been Buddhist
texts [42, p.14]. This reflects the fact that Xixia was a Buddhist state - the Buddhist Tripitaka had
been translated into the Xixia script before 1200 AD [10, pp.196, 204]. Trying to understand this
material presents a double difficulty - the Xixia language is difficult to read and Buddhist texts
are difficult in their own right. However, in recent years researchers have been making inroads in
this area.

Nishida Tatsuo’s work on the Lotus Sutra [56] has been published in an attractive book featuring
a colour reproduction of the original manuscript along with a Japanese translation. This book is
only available by donation from Soka Gakkai to institutions - access to this book was obtained
by getting the National Library of Australia to request a copy. Lin Yingchin has also recently
published an extensive analysis of the Tangut version of Chanting the Names of Manjusri [49].

5.5 Translations of Chinese Texts

A number of translations of Chinese works into Xixia have also been uncovered. These include
the Chinese military treatise The Art of War (Sunzi Bingfa) [47, 23]. There are also translations
into Xixia of the Confucian Analects and Mencius [76, p.584].

Two works that are no longer available in their original Chinese editions have also been recov-
ered [51, p.332], namely the reference book Forest of Categories (Lei Lin) [52, 24] and the Classic
of Filial Piety (Xiao Jing) [15, pp.277–376].

There are also Xixia translations of the Chinese medical works Chinese Materia Medica (Ben
Cao) and A Thousand Golden Remedies (Qian Jin Fang) [42, p.643].

Biographies based on Chinese works include Moral Biographies and New Collection of Com-
passionate and Filial Biographies [76, p.585].

5.6 Collections of Original Texts

Xixia legal works give a good insight into the workings of their society. Research on the legal
documents uncovered are contained in [34, 75, 5]. In particular, [34] reproduces the text of the
New and Reformed Law Codes of the Prosperous Kingdom of Heaven.

Textbooks for recognising characters have also been uncovered, namely the Thousand Charac-
ter Classic and New Collected Analysis of Characters for the Classroom [42, p.620].

There exists a Xixia text for the treatment of scabies, which was the most common disease of
the Xixia people [42, p.645]. There are also various medical references in the Wenhai, Homophones
and Pearl in the Palm [42, pp.645-647]. Xixia astronomical works include the Almanac of the Nine
Celestial Bodies [42, p.635] and Methods for Annual Observations of the Heavens [76, p.587].

As discussed in [76, p.585], there is an historical work titled Twelve Countries that shows
similarities to both National Language (Guo Yu) and Strategies of the Warring States (Zhan Guo
Ce). It is not clear whether this is a native Xixia work or a translation from Chinese.
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There is also a Xixia encyclopedia called the Sea of Sacred Information (Shengli Yihai) [36],
published in 1182 [76, p.587]. It includes entries on astronomy, geography, agriculture, terms of
address, palace etiquette, registration of births and ethics [42, p.12].

Tangut odes and ritual songs have also been uncovered. The odes include [28, p.120]:
a) The Ode on Ritual Verses
b) The Great Ode
c) The Ode on Monthly Pleasures
d) The Ode of Sayings
e) The Ode on Wisdom
The odes appear to be older than the ritual songs, as they lack Buddhist terminology and also
provide support for the idea that the Tanguts had a ritual language [28, p.121].

5.7 Histories

The most extensive published history in English is the sixty page chapter by Dunnell [10]. Dun-
nell’s PhD thesis gives a more detailed view of this material [12]. Dunnell has also published a
book on Buddhism in the Xixia state [11]. A broad history in Russian is Kychanov’s book [33].

The recent Xixia history (in Chinese) by Li Fanwen [42] at 725 pages is probably the most
comprehensive, including many illustrations of artefacts. However, it is fairly heavy-going for the
non-native Chinese speaker, containing frequent excursions into classical Chinese. For a basic in-
troduction to Xixia history, Shi Jinbo’s Xixia Culture is easier to understand [62]. For the serious
historian there is also a nine-volume collection of references in historical Chinese documents to
the Xixia [16] - this is impossible to understand without a strong grounding in classical Chinese.
Two very recent books on Xixia history are those of Wu Tianchi [74] and Niu Dasheng [57].

More popular books include Xixia [2], written in traditional characters and containing many
colour illustrations. There is also the recently published Kingdom Extinguished by Tang Rongyao
[66].
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Chapter 6

Conclusions

The main outcomes of this thesis are:

a) The development of a method to transliterate Xixia characters and analyse the structure within
individual characters. The method is also convenient to use in searching for particular characters
and acts as a mnemonic to help in remembering them. It may also lead to a convenient method
for character input when the Xixia characters become part of the Unicode standard.

b) An overview of the Xixia script and research literature for the English speaker. The Xixia
research literature is fairly inaccessible for those without Chinese language skills - hopefully this
thesis will assist in opening up the language to others.

As can be seen there are tantalising hints that a structure exists in the Xixia script, but despite
one hundred years of analysis an all-encompassing structure has yet to be uncovered. It may be
that the Xixia had a method of thinking about the world that we have yet to uncover, so that
their script was actually fairly easy to use. Or it may be that the script really is as complicated as
it appears, taking the Xixia scribes years to master. The next stage will be to take the techniques
developed here together with tools from mathematics and computational linguistics in order to
get insight into this question.
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Appendix A

Translation Project - Wenhai
Article

The Structural Features of Xixia Characters that can be In-
ferred from the Sea of Characters (Wenhai)

Author: Shi JinboòÑâ

1. The simple Xixia characters
2. The main character construction methods are composites of simpler characters and mixtures
of sounds and meaning.
3. Initial-final characters at the top and bottom is a special way of creating Xixia characters.
4. Indirect sound-meaning combinations reflect the influence of Chinese character construction
methods. Long sound combinations record the long sounds of Sanskrit.
5. The exchange of parts is one method of creating characters of similar meaning.
6. The meaning and radicals of characters similar in form.
7. The flexibility of shapes when forming Xixia characters.

Below every character in the Xixia dictionary Wenhai is an explanation of how that character
was composed. This is of conclusive significance for research on the construction of Xixia char-
acters. In the past, Chinese and foreign scholars produced much research on the construction of
Xixia characters, which was quite an achievement [note 1]. However, as they either hadn’t seen
the Wenhai, or it was difficult to get access to it and they hadn’t placed sufficient importance on
the construction of these character shapes, the results of their research had certain limitations.
Over the last two years the authors have conducted the first steps in research and classification
of the composition of more than three thousand characters contained in the character strips (the
level tone and miscellaneous character parts). As the analysis was refined it can be said that
we gradually came into contact with the principles and rules of Xixia character construction. In
1978 the author wrote “Summary of the Structure of Xixia Characters” [note 2], which introduced
research on the composition of Xixia characters. It explained the significance of the research and
looked at past research both within China and abroad. It also emphasised the general principles
of Xixia character construction and discussed the relationship between Xixia and Chinese charac-
ters. This work will not systematically cover this material again - my only plan is to reflect several
characteristics of Xixia character construction contained in the Wenhai and discuss examples.

Every character in Wenhai has a four-character explanation (over two lines) of how it was
formed [note 3]. Often the first character on each line depicts either part of the character or a
whole character to which parts are added. The first character on the first line often comprises
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that part of the character that is written first. The first character on the second line often forms
that part of the character which is written last. The second character on each line indicate what
part of the first character is utilised. These have been termed the indicative character. There are
twelve indicative characters, which have meanings of left, right, top, bottom, middle, surround,
whole, foot, subtract, interior, remove and retain. Sometimes numbers are also used. For those
Wenhai entries composed of three characters there is only one indicative character. For characters
with four components no indicative character is shown.

The examples below are shown in the format used by the Wenhai and give the general idea as
to how characters are composed:

12.162 36.121 43.232

Á [yu] : (skirt) ó (defeat)

ø [yu]  (sound) � (surround) Å (waist) µ (lose) � (army)

ý (left) ý (left) : (whole) : (whole) ý (left) · (surround)

In the above parentheses indicate a character’s meaning and brackets indicate a character’s
sound. For example, the largest character in the first example is a character used for translitera-
tion (pronounced yu1). The character is formed from the left-hand side of a homophonic character
and the left-hand side of a character meaning “sound”. The other examples are similar. The Xixia
character for “skirt” is composed from the whole character for “surround” and the whole character
for “waist”. The Xixia character for “defeat” is made up from the left part of the character for
“lose” and over half of the character for “army”.

Wenhai has seven different ways of choosing the components from two characters that are
matched together to create a new one - left, right, whole, top, surround, middle and bottom.
There are 39 methods of this type. There are five methods of removing part of a character to cre-
ate a new one. Method no. 45 is in a class of its own. There are two methods that use the foot of
a character. Of the methods that use three component characters, there are twelve methods that
use one indicative character and one method that doesn’t have any indicative characters. There
is only one method that uses four component characters and it doesn’t have an indicative charac-
ter. There are four specialised methods (nos 62-65). In total there are 65 different methods, as
outlined in the table below. In this table the component characters are labelled (1) through to (4).

1. (1) left + (2) right 2. (1) left + (2) left
3. (1) left + (2) whole 4. (1) left + (2) middle
5. (1) left + (2) bottom 6. (1) left + (2) surround
7. (1) right + (2) right 8. (1) right + (2) left
9. (1) right + (2) whole 10. (1) right + (2) middle
11. (1) right + (2) bottom 12. (1) top + (2) right
13. (1) top + (2) left 14. (1) top + (2) whole
15. (1) top + (2) middle 16. (1) top + (2) bottom
17. (1) top + (2) surround 18. (1) top + (2) top
19. (1) whole + (2) right 20. (1) whole + (2) left
21. (1) whole + (2) whole 22. (1) whole + (2) middle

1In this translation modern Chinese pinyin is used to represent readings. To be fully correct the pronunciation
of twelfth century North-Western Chinese should be used, but this is a major project in its own right - see Li
Fanwen’s work [40] for further details.
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23. (1) whole + (2) bottom 24. (1) whole + (2) top
25. (1) surround + (2) right 26. (1) surround + (2) left
27. (1) surround + (2) entire 28. (1) surround + (2) middle
29. (1) surround + (2) bottom 30. (1) middle + (2) right
31. (1) middle + (2) left 32. (1) middle + (2) whole
33. (1) middle + (2) middle 34. (1) middle + (2) bottom
35. (1) bottom + (2) right 36. (1) bottom + (2) left
37. (1) bottom + (2) whole 38. (1) bottom + (2) middle
39. (1) bottom + (2) bottom 40. Subtract left of (1)
41. Subtract (2) from (1) 42. Subtract top of (1)
43. Remove top of (1) 44. Remove left of (2)
45. Retain right of (1) 46. (1) foot (2) whole
47. (1) foot (2) interior 48. (1) right + (2) + (3)
49. (1) left + (2) + (3) 50. (1) whole + (2) + (3)
51. (1) surround + (2) + (3) 52. (1) middle + (2) + (3)
53. (1) top + (2) + (3) 54. (1) + (2) + (3) right
55. (1) + (2) + (3) left 56. (1) + (2) + (3) whole
57. (1) + (2) + (3) middle 58. (1) + (2) + (3) bottom
59. (1) + (2) + (3) top 60. (1) + (2) + (3)
61. (1) + (2) + (3) + (4) 62. 2 x (1) + (2) middle
63. (1) swap components 64. people link three worlds2

65. similar to (1)

The first six types above amount to over 40% of the characters in Wenhai, but the last 26
types only account for around 10%. What follows is an exposition of how the Xixia characters are
composed.

A.1 The Simple Xixia Characters

It is well-known that the Xixia characters are complex. Ancient Chinese dictionaries recorded the
Xixia characters as being “overly complicated, somewhat resembling the seal characters” [note 4].
It can be seen that they are more complicated than Chinese characters. However, from the more
than 6,000 Xixia characters it is possible to distinguish some of them as being relatively simple.
This simplicity extends to both the individual strokes and the overall shape of the character. They
are not formed from other characters, but form the foundation for them. We call these characters
the “simple characters”. These simple characters can’t be further subdivided into smaller units,
regardless of whether analysed from the point of view of phonetics or semantics. If these characters
are subdivided into smaller components, it is impossible to see the relationship with the original
characters in either sound or meaning.

Wenhai’s explanation of the formation of the simple characters doesn’t give a direct analysis
of them and doesn’t seem to recognise that this class of characters exists. However, if we carefully
analyse the explanations given for these characters, we can see from many different angles that the
simple characters indeed exist. The authors of Wenhai didn’t specifically state that these charac-
ters aren’t formed from others, but there isn’t a better explanation of this class. So we use two
imperfect methods. One method is to look at the more complicated characters that incorporate
the simple characters and other characters where the simple characters take a leading role in the
mixture. For example:

2This explanation comes from the Xixia character for Buddha i being composed of the character for person
� and three horizontal strokes linked by a vertical stroke. [61]
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5.123¹ fromE andL
10.141  from& and�
37.162o from� andX
65.112} from� andX
84.152ú fromó andm
Miscellaneous 9.113B froml and�

The above character formation methods are hard to explain. It should be pointed out that
some characters are simply constructed but aren’t simple characters. Wenhai has also adopted
this method. A more unusual method is to remove part of a more complex character (such as the
top or a side) to create a new one. For example:

1. Remove the left part
59.243c (insect, pronounced dang) is formed byëIýý (remove the left part ofë)

92.111� (five, pronounced ze) is formed by´Iýý (remove the left part of´)

2. Remove the top
85.232� (eight, pronounced ye) is formed byFIæý (remove the top ofF)

Miscellaneous 7.242Û (waist, pronounced zhou ni) is formed byÅIæý (remove the top

ofÅ)

Miscellaneous 15.221� (immortal, pronounced cu ni) is formed by�Iæý (remove the

top of�)

16.222e (thin, pronounced mi) is formed by�Iî; (take the right part of�)
The last example points out that this category can also contain characters formed from the right
part of another character.

3. Remove a side
27.119D (ten, pronounced she) is formed by�I�ý (removeԍ from�)

21.171½ (old, pronounced chen) is formed by�IDý (removeԾ from�)

Miscellaneous 6.1716 (skin, pronounced ze ni)) is formed by|I.ý (remove. from

|)

Miscellaneous 15.172q (one, pronounced jing ni) is formed by�I¥ý (removeՍ from

�)

The above methods all form simple characters from more complex ones. Examining this not
entirely satisfactory character formation method it seems that the Xixia people weren’t able to
break up these simple characters either. If we try and analyse them we are unable to explain the
meaning of the component parts. The authors of Wenhai have no way to comprehensively explain
how these characters were derived.

Where the Xixia simple characters have come from is a question worthy of further study.
The Chinese simple characters have mainly come from logograms and self-explanatory characters.
These two classes of characters are not obvious in the Xixia characters. This is probably another
reason why the Wenhai authors have difficulty explaining where the simple characters have come
from. However, the formation of some of the simple characters possibly have some relation with
logograms. For example,6 (insect) is like an insect with many feet,� (person) is like a person

walking andÇ (grain) resembles the shape of a seedling.
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The simple characters can be classified into two types. One type consists of commonly used
words. The other type consists of borrowings from foreign languages, place names, names of people
and transliterations from Buddhist texts. This classification can be seen in the following table:

1. Characters Reflecting Meaning

B small � person

Ó half q one

Ý above ½ old

Û waist P sacred

® belt Ç grain

) toil � ladder

6 insect } threaten

W horse 6 skin

D grass � hand

e thin � understand

¥ no � true

9 seed i alone

ô tree � female

L iron

2. Characters Reflecting Sound

¯ chi ¹ dou

� xia � wei

³ he ³ ju

5 le " guo

A.2 The Main Character Construction Methods are Com-
posites of Simpler Characters and Mixtures of Sound
and Meaning

The vast majority of Xixia characters are merged characters. Of these the majority are composites
of simpler characters or mixtures of components representing sound and meaning. The so-called
combination methods use two (more rarely three or four) Xixia characters. Either parts or the
whole character from each of these components is used to create a new character. The meaning of
the new character is derived from the meanings of the component parts. This method is used much
more often in creating Xixia characters than it is used in Chinese. This method was published in
Wenhai and influenced the early Xixia researchers. Luo Fuchang first adopted this method in 1914
to analyse the construction of some Xixia characters [note 5]. Currently through the thorough
explanations of Wenhai we are able to recognise the composite characters in a deeper and more
systematic way. Through an analysis of the treatment of composite characters in Wenhai, we can
get a basic idea of how certain characters were formed and some of the unique methods of thought
of the Xixia people. In order for readers to easily understand, many examples are listed below:
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Table A.2: Characters Formed From Two Component Characters

ß choke = º narrow + ö throat

× inform = ¥ not + á clothes

ö stop = ý not + ² do

Q wide = � wide + ß wide

� immortal = Þ mountain + � person

· wolf = 8 tooth + Õ beast

� power = � step + P strength

f beg = � not + A sufficient

I pots = � contain + < mud

f deep water = � water + r black

� doubt = � fear + á have

f leisure = � work + ý none

× stupid = Ø heart + ¸ heavy

H envoy = r speech + � tutor

* snore = © air + 6 nose

a cangue = ô tree + ´ hole

X ancestors = ´ head + » white

T punishment = � repent +  crime

C loyal = ¤ correct + ú virtue

ó onion = D grass + ú tired

ñ louse = Y small + ^ ghost

> curtail = ´ length + ý reduce

* benefit = 9 seed + û cross

k scar = Â ugly + � mark

Ã sink = � water + � solid

¼ boots = è leg + Í cover

Ã marriage = ì woman + ÷ marry

® shake = � wine + � plunder

» autumn = x rice + > see

ã pottery = < mud + ¡ burn

� fear = n self + � afraid

� maiden name = � woman + º surname

! reed = � water + d grass

� lonely = � mother + ý none

M twelfth moon = ~ cold + Ó season

© fall = � step + * miss

� brass = � copper + U make

  choose = I inspect + ~ choose

+ proofread = � justice + Æ see

¡ filthy = � evil + Õ moisten
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Table A.2: Characters Formed From Two Component Characters

Ó about 1/6th of acre = . land + a tiny

¾ hair rolled in bun = æ head + M blend

Z grandson = ã man + ´ son

� fast = û exceed + W horse

7 rain = P holy + � benificence

é gather = ¥ not + ý none

� sharp = L iron + . skillful

Q hungry = Ë mouth + * empty

Table A.3: Characters Formed From Three Component Characters

N rotten = û meat + � ferry + ý not

Î crawl = u knee + � hand + � go

[ fluctuate = » white + U to + r black

Æ announce plans = ¥ not + Þ plan + î treasure

Ç anxiety = Ø heart + ¥ no + D rest

� ring = · loop + = angle + ý not

ø miss = Ø heart + � read aloud + r as if

� stubborn = � speak + ¥ not +   listen

¬ warm period = f spring + » autumn + � source

b extinguish = n from + � fire + ý not

K bite = Ë mouth + à enter + æ relinquish

´ seed plough = 6 agriculture + � plough + � seed

© die young = � life + ¥ not + : complete

ª flame = % end + � hot + � fire

î warm = ¥ not + � hot + � cold

z call of a calf =  calf + I of + d call

The above table shows characters formed by combining three different characters. It is not hard
to see that the component characters are like a phrase, combining the meanings of the individ-
ual components to form the meaning of the new character. Without the explanations in Wenhai
it would be fairly difficult to correctly explain the formation of these characters. This type of
character construction method is of much interest to us. Not only do they show the formation of
characters that are relatively hard to explain, but also, through an analysis of the formation of
character shapes, can help us to understand and verify the meanings of these characters.

The knowledge gained by an analysis of the shapes of the great quantity of combination char-
acters makes it easier to analyse the combination characters outside of Wenhai. These are mainly
rising tone characters. This method is tried on several examples below:

} chop = h move + [ knife
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ï Chinese clothes = � clothes + - Chinese

� scared = Ø heart + � empty

ï pen = � character + U make

f lamb = Ý small + 
 sheep

According to these it can be seen that the combination method is an extremely important
method of construction. This is not to say that Wenhai’s use of combination methods to explain
the construction of characters is always reasonable. Sometimes it is possible that the authors of
Wenhai haven’t completely understood the original meaning of the constructed character and have
produced some farfetched analyses. Therefore, every character’s explanation has to be analysed -
it is not possible to take them at face value.

For the characters formed from two components, the relationship between them is relatively
complex. Xixia grammar is able to reflect almost all of the relationships in word formation. For
example:

Juxtaposed Type: See 14.121, 63.211 and 83.162

Attributive Type: There are a lot of characters of this type, see 9.111, 12.152, 15.212, 15.251,
20.133, 25.233, 29.232, 56.241, 64.231, 72.221, 74.242, 77.212, 14.211 miscellaneous, 17.252 mis-
cellaneous, etc. Among these there are nouns modifying nouns and adjectives modifying nouns
(there are both adjectives in front and adjectives behind). There are also adjectives or adverbs
that modify verbs.

Verb-Object Type: See 30.133, 36.222, 66.171, 74.111, 74.141, 76.121, 86.132, 4.132 miscella-
neous, etc. According to Xixia grammar, the verb-object type should have the object in front and
the verb behind. However, in the construction of characters it seems that there are also instances
of the verb in front and the object behind, eg. 63.113.

Subject-Predicate Type: See 32.162, 76.152 and 19.221 miscellaneous. It should be pointed out
here that for some of the cases where the noun is in front and the adjective behind the attributive
and subject-predicate constructions are difficult to separate. For example in 56.241, the Xixia
characters for head and white are combined to form ancestral honour. This can be understood
to mean head white or white head. This is because in the absence of knowledge of the linguistic
environment of the time it is not possible to prove what the top and bottom component charac-
ters are in the construction of the character. For the same reason, there are examples where it is
difficult to distinguish between verb-object and subject-predicate types. For example, in 66.171,
the characters for long and reduce are combined to form curtail. This can be understood to mean
long reduce or reduce long.

Supplementary Type: This type is relatively uncommon. See 79.241.

The relationship between the components of characters formed by combining by meaning more
than two sub-characters are mainly of the subject-predicate and attributive types.

The characters that combine sound and meaning are formed by using parts or the whole of
two component characters to form a new character. One component reflects the sound and one
component reflects the meaning. i.e. The sound of the new character is the same or similar to
the sound of one of the components and the meaning of the new character has a relationship to
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the meaning of the other component. These types of characters are similar to the Chinese shape-
sound characters, but in these the side that relates to the character’s shape is often derived from
logograms. Xixia characters lack logograms, so this type can’t be called shape-sound characters.
They are called sound-meaning combination characters instead.

The number of sound-meaning combination characters is rather large - this is another im-
portant way of constructing Xixia characters. Some people think that the Xixia shape-sound
characters (i.e. sound-meaning combination characters) are very rare. They think that they are
incomplete, immature or even that they are fairly pure meaning-only characters (examples of these
types of characters are rare worldwide). These opinions neglect the large number of characters
that are composed from sounds. From the many homophonic characters in the sub-categories of
the Xixia dictionaries Homophones or Wenhai it can be seen that homophonic characters have a
common shape - this shape is often the notation for the common sound. Some examples from the
first type in Homophones (the bilabials) are:

Among the first subcategory of homophonic sounds mi, the following characters have similar shape:
� and�,� and�.
Among the third subcategory of homophonic sounds ming, the following characters have similar
shape: � andp.
Among the fourth category of homophonic sounds lao, the following characters have similar shape:
Ù and�,ó and�.
Among the fifth subcategory of homophonic sounds ming, the following characters have similar
shape: % and�.

Also, within the first rhyme of Wenhai:

In the first subcategory of homophonic sounds bu, characters with similar shapes are� andþ,
þ and8.
In the second subcategory of homophonic sounds pu, characters with similar shapes are�,�
and¯.
In the third subcategory of homophonic sounds mou, characters with similar shapes areR and
�.
In the fourth subcategory of homophonic sounds dou,¹ andL have a similar shape,¹ and
ى have a similar shape andE and¹ have a similar shape.

Careful translation and research of character construction methods enables a deeper under-
standing of the system and large quantity of sound-meaning combination characters. Several
examples are listed below:

6.212 Â surname su º surname + 0 su

18.111 Æ overgrown
with weeds

yi ô wood + Ö yi

22.152 � name of an
insect

da ø da + 6 insect

32.112 ¼ foreign tran-
scription

huo  sound + ³ he

35.212 � eastern wren shi u shi + ¶ birds
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36.272 ( grass name le  le + � grass
name

41.131 Ä detest wu d wu + m loathe

45.121 Ú multitudinous,
numerous

yi jie Â yi jie + ó many

55.151 � tribute chang � clothes + Â wen

63.262 ù insect name lu K + � bee

64.272 M sprinkle;
scatter

chui ñ chui + � end

80.151 Ù name of a
tree

mu ô tree + ¯ mu

87.161 � ? yi ze U griddle + Þ yi ze

91.261 � hurry chi Ñ chi + Ø hurry

6.261 Misc. � comment,
talk

zheng ni ² go, pa-
rade

zheng ni + ¡ discuss

13.252 Misc. û cry � cover,
surname

+ í cry

For the characters not in the Wenhai that has already been published, mainly the rising tone
characters, there are also many formed from sound-meaning combinations. Despite not being ex-
plained by the Xixia people, we are still able to analyse them based on this construction principle.
For example:

Ì give yong Ò yong + ² travel

ô owl ge � ge + æ ghost

8 paste lu � juice + � store up,
amass

lu

� to ferry yu â to ferry + ° yu

The sound markers in the Chinese shape-sound characters are relatively fixed, in contrast to
the Xixia sound-meaning combination characters. The sound markers are mostly formed by leav-
ing out a shape from another character, moreover when a character is used to construct others the
part that is omitted is not fixed. As a result, both the sound and meaning markers are unstable.
This point can be seen in the above examples. The Xixia sound-meaning combination charac-
ters in Wenhai are extremely prominent in some homophone subclasses. If they could be lined up
together two characteristics could be seen: they are numerous and the sound markers are not fixed.

13.141-13.213 forms a homophonic group - a total of twelve characters have the sound wei: 1.
� comprehend, 2. U dawn, 3. u conspire with, 4. ¶ birds, 5. + six, 6. > fire, 7. �
wooden materials in a room, 8. þ fine, 9. ÿ six, 10. U fourth heavenly stem, 11. < dragon,
12. £ dragon-eye tree.
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36.251-36.273 forms a homophonic group - a total of eight characters have the sound le: 1. 
wind, 2. 7 pine tree, 3. Ú prestige, 4. � amber, 5. Ð sluggish, 6. � round bone, 7. (
grass name, 8. W midday

73.171-73.221 forms a homophonic group - a total of five characters have the sound ni: 1. Ð
toil, 2. Ã drown, 3. � contract a disease, 4. ü trample, 5. 2 to mate

81.161-81.232 forms a homophonic group - a total of ten characters have the sound ?: 1. ¾
firefly; glowworm, 2. µ all; many; various, 3. � world, 4. ¹ star, 5. À melt, 6. U hate, 7.
� gadfly, 8. � ?, 9. ¼ nod, 10. � sigh

Among the sound-meaning combination characters there is a peculiar characteristic - some of
the characters that express sound can also be used to express meaning. That is, there is also a
relationship between the new character’s meaning and the meaning of the character that expresses
sound. This type can be called simultaneous sound-meaning combination characters.

9.261 � zu L iron � pot zu

9.262 > dye jue w blue-
green

jue N se

12.231 â taste yu ÿ taste Æ see yu

14.143 i bitter ke m loathe ke ÿ taste

15.161 W basis zhi j basis zhi © guide

15.251 · wolf shuo 8 tooth chui Õ wild animal

22.231 ê midnight
(tomorrow)

na × midnight na Y pass

23.143 : healthy ge ^ ge P power shi

24.111 � withered
grass

yan D grass ª thin yan

29.142 | stove jue L iron K roast, bake jue

29.232 f deep water hei � water r black hei

71.161 q reasonable mo > see = wear mo

71.211 8 spear mo L iron = penetrate mo

4.171 Misc. ê boat ô wood â to ferry

4.272 Misc. ` tweezers ze ni L iron p catch ze ni

15.272 Misc. � unit of area
(qing)

ze ni . soil é gather ze ni

From the above examples it can be seen that the meaning of the sub-character expressing
sound together with the sub-character expressing meaning jointly determine the meaning of the
newly formed character. It is possible that in the Xixia language, due to the stretching of the
meaning of words when constructing characters, beautiful pot, blue/green, inspect, be satisfied,
root, tooth, etc. have the meanings of small medicine pot, dye, taste, bitter, root and wolf. When
these characters were constructed consideration was given to the original meanings, which also
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explains the differences between them. It can be said that they are original. It is not hard to
see that the authors of Wenhai clearly understood both the original and extended meanings of
this type of character, the component sub-characters and the relationships between them. They
correctly explained their formation.

There are also some characters formed from three component characters, among which two
components express meaning and one component expresses sound. The two components that ex-
press meaning form the meaning of the new character, the other component character has the
same sound as the new character. These should also be classified as a type of sound-meaning
combination character. For example:

20.141 z mourn xi û xi _ eye ( cry

61.251 Þ first
month

zhang� nian p zhangæ get up

68.231 µ horn bing æ head ¼ horn : bing

70.142 < flower zun µ wonderful Á beautiful zun º guo

84.141 Ý mountain luo K stone v Sanskrit ã luo

90.161 È tremble liu B liu � fear ~ cold

2.132
Misc.

Î careful
exami-
nation

geng X shepherd > see Õ announce Ó geng

(the last example is formed from four characters)

In total, the combination of meaning and sound-meaning combination methods form between
80-90% of the characters. These are the two main methods and should be given sufficient attention.

A.3 Initial-Final Characters at the Top and Bottom is a
Special Way of Creating Xixia Characters

There are some Xixia characters that have a very peculiar construction method. The shape of
these characters is formed by combining the parts or the whole of two component characters. The
pronunciation is formed by joining the initial of the first character and the final of the second
character. These kinds of characters in Wenhai are formed from two characters, the same as the
phonetic notation for characters formed from the initial-final at the top and bottom. As a result,
this method is called the initial-final top-bottom combination method. There are just over twenty
of these characters in Wenhai:

14.161 » transliteration U 3 Ñ zhu Ø U

15.121 å sing suan � gu � yi

20.211 p transliteration deng ¹ dou � nan

3The code U is used for an entry that is unknown in the original (represented in the original by a question
mark).
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21.132 ú transliteration min ô ming ! lin

21.271 Ð transliteration xun ª xu � xun

21.272 � Chinese sur-
name

jin ã ji å yin

21.273 Z Chinese sur-
name

qin « qi å yin

24.212 þ transliteration zhuo ¹ dou m e

29.162 � transliteration jia @ qi � jia

29.262 ñ separate chi-shuo û chi ي shuo

32.113 ë Chinese sur-
name

luan � lun 0 duan

35.131 # transliteration U 5 de ë U

61.222 % transliteration U ) wu Ä lu

63.131 - transliteration U � U ً zhu

81.262 ú special
instructions

Final of
mou-ling

n mou J ling

86.131 ~ transliteration U Ø U % U

91.112 ÿ transliteration mao ô ming < zhuang

9.212 Misc. õ transliteration wu ñ nong Ç wu

9.221 Misc. N transliteration ñ nong ¯ U

9.222 Misc. � transliteration a B a é e

19.261 Misc. � transliteration U � nong t e

20.142 Misc. & transliteration ya ñ nong Ý ha

93.121 � transliteration U @ qi � niang

From the above examples it can be seen that these kinds of characters are mainly used in
personal names, the phonetic transcriptions of geographic names or Buddhist texts, i.e. they are
used to transcribe the sounds of foreign languages. Using the initial-final method to construct
characters is used for both specialist phonetic transcription and to connect foreign words and
sounds. In the original syllables of the Xixia language there wasn’t a similar sound, it was only
possible to use the initial-final method to spell the correct or a similar sound to the syllable.
In Wenhai and Homophones they are all independent characters and don’t have a homophonic
character proof. Also, as many of these sounds use the biao sound and don’t have a concrete
meaning, if using combination of meaning and sound-meaning combination construction methods
difficulties are met when adopting the parts for meaning. So we need to go down a new path and
create another method of constructing characters, i.e. use the initial-final characters to form a
new character.

In Homophones the concise explanation for these types of characters is not like the other char-
acters which have a clear and concise meaning, but rather underneath the character is a list of
the initial and final characters, reflecting its sound and shape. The authors of Homophones and
Wenhai placed great importance on the initial-final method and have a special analysis of it. In
Homophones the arrangement for this kind of character is already comparatively fixed - they are all
placed in the last part of the section for the sounds of a particular type. The types are as follows:
1. Bilabials (12 characters), 2. Labiodentals (2 characters), 3. Palatals (19 characters), 4. Velars
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(there aren’t enough characters of this type - although there are 29, none are of the initial-final
form), 5. Open Sounds (6 characters), 6. Dental-Affricates (6 characters), 7. Palato-Alveolars
(5 characters), 8. Glottals (7 characters) and 9. Dentals (it so happens that the last part of the
independent characters section is damaged, so it is not possible to read several characters). These
compose roughly 1% of the Xixia characters. Below the initial-final characters in Homophones
and Wenhai are shown:

Type Homophones Wenhai Main Sound Initial Sound Final Sound Remarks

Bilabials 8.211 21.132 ú min ô ming ! lin

8.243 65.132 X ï lu M bei WH��
9.116 � � shu é e

9.122 x ý ming } ye

9.123 A N pi � ye

9.124 þ é pi � yang

9.125 þ é pi ٌ yan

9.126 ٍ � ye � ming

9.127 £ � ming à bin

9.128 e é pi } ye

9.131 ç mian ô ming � ye

9.132 V � ming m e

9.118 91.112 ÿ mao ô ming < Hd
9.162 81.262 ú n mou J ling Hd

Labiodentals 11.242 80.211 	 � labiodental� bu WH�¯
11.252 61.222 % ) wu Ä lu

Palatals 18.263 20.211 p deng ¹ dou � nan

18.264 33.252 P ¹ dou � U WH¹�
18.277 63.151 þ � neng ¹ dou WH�¸
19.223 o � di Ý wu

19.231 30.241 « } ye � U WH}1
19.232 86.131 ~ Ø yiding % U

19.234 Ë ¦ ni å yin

19.235 Q � U ¸ he

19.236 Ù ö mi Ë U

19.237 k B di Ë U

19.238 + ni � ning } ye

19.241 ¸ die � ning � ye

19.242 ö ÷ nu َ dan

19.243 � Ç tie ¼ ding
yi

19.244 È � U � dou

19.245 N B di � ye

19.246 � B di } ye

19.264 ¸ ? Ø ti � ye PPُ
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Type Homophones Wenhai Main Sound Initial Sound Final Sound Remarks

19.265 � tui ¨ tu ê lei

19.228 24.212 þ zhuo ¹ dou m e Hv<
28.231 ¹ § ke ¿ U

Open
Sounds

28.232 3 jiao @ qi É U

28.233 e Þ wu ® gan

28.234 ÷ � jie � ye

28.235 N U yi å yin

28.236 ô ´ yi � ye

25.238 å ِ gu � yi H

28.225 � ْ qi � jia Hû
28.224 � ْ qi � niang Hv<

Dental-
Affricates

34.164 58.172 ! jiang B zi � U WHB.

34.217 21.271 Ð xun ª xu � U

34.234 � xian � si ¼ yan

34.237 w zi 5 zuo ° chi

34.238 < 2 zei È luo

34.248 � jie v ji � ye

34.223 21.272 � jin ã ji å yin Hٓº
33.231 21.273 Z qin « qi å yin Hٓº

Palato-
Alveolars

41.152 � _ zhi h shan

41.153 £ � ni zu yi Ú yan

41.154 8 _ zhi | jiao

41.155 � 2 ze ni ® gan

41.156 æ � Ý ling

41.142 29.262 ñ û chi ٔ shuo H�
Glottals 46.124 P xuan � xu N juan

46.125 � xiao � xu Ë
46.126 ¸ ã xi ³ ju

46.127 � ã xi � ye

46.128 ٕ � wei N juan

46.131 Ë xie ã xu } ye

46.137 G � xu � ye

45.277 9.212 M õ wu ñ nong ٖ wu H¿
46.111 9.221 M N ? ñ nong ¯ U Hz
46.113 9.222 M � a B a é e Há
46.117 19.261 M � � yi t e

(light)
Hv<

46.115 20.142 M & ya ñ yi Ý ha Hd
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Type Homophones Wenhai Main Sound Initial Sound Final Sound Remarks

Dentals 55.265 32.113 ë luan � lun 0 duan Hٗº
55.235 63.131 - � Ù zhu HrÂ

Abbreviations: M = Miscellaneous, WH = Wenhai, H = Homophones annotation character,
PP = Pearl in the Palm

The initial-final method has a special significance. It shows that in the twelfth century the
Xixia area had already adopted a method of spelling to create characters. Although there aren’t
many of these characters, they are mainly phonetic characters and the sound components aren’t
fixed, they take a step towards characters that reflect spelling. This point is hardly praiseworthy.
After Sun Yan from Wei (in the Three Kingdoms period) started to use the initial-final method,
this became a traditional phonetic method in the study of Chinese rhymes. However, the use of
the initial-final method to jointly analyse sounds and character shapes, namely using a method
resembling spelling to construct characters, originated with the Xixia characters. There are a
much lower proportion of Xixia sound-meaning combination characters than the related shape-
sound characters of Chinese and the make-up of characters reflecting sounds are not as developed
as those of Chinese. However, this was an early attempt at the creation of characters that reflect
spelling.

A.4 Indirect Sound-Meaning Combinations Reflect the In-
fluence of Chinese Character Construction Methods.
Long Sound Combinations Record the Long Sounds of
Sanskrit

There is also a small set of Xixia characters where part of the shape is formed from meaning
but the other part doesn’t reflect either meaning or a direct representation of sound. This part
reflects the sound of the character after it has been translated into Chinese. We call these indirect
sound-meaning combination characters, for example:

21.142 w surname jin « gold f surname

21.211 Ø place name shen ô tree Z god

21.242 � place name feng � auxiliary word _ divide

21.252 ö person’s name lun  sound � wheel

22.252 x transliteration nan . place ¡ south

31.222 : transliteration han - Han (surname) � surname

55.121 � transliteration niu 6 surname b cow

There are not many characters of this type and for the most part they reflect borrowed words
from Chinese, the names of Chinese people or Chinese placenames. This is a specialised method of
creating characters from borrowed Chinese words. It clearly shows that the Dangxiang minority
group of the Hexi region had close contact over a long period of time with other ethnic groups
(especially Chinese). This is one aspect of the enormous influence they had on the Xixia language
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and writing system. From the Wenhai and other material in the Xixia script the large quantity
of borrowed words from Chinese can be seen. Among these are commonly used personal names,
place names and basic vocabulary. As these Chinese borrowings were used with high frequency
and over a broad range they had already become part of Xixia vocabulary. The Xixia people
created independent characters for these words and also acknowledged their existence in their
rhyme books. They had already formed an inseparable part of the Xixia language. The indirect
sound-meaning combination characters show that Chinese not only had a big influence on the
Xixia language, but also had an influence on the construction of Xixia characters.

Long sound combinations are another construction method that has been influenced by a
foreign language. A large number of Buddhist works were translated into Xixia. The incantantions
in the Buddhist scriptures had Sanskrit long vowels - these weren’t present in the Xixia rhymes.
The Xixia people created a few Xixia characters to record these long vowels fairly accurately. The
shape of one part of these characters was similar to the Sanskrit letters that recorded these sounds.
The shape of the other part was formed from part of the Xixia character meaning long, showing
that this character was read as a long vowel. For example:

Wenhai No. Char. Sound Sound Char. Sound Long Char. Meaning

19.262 Misc. � a (long shout) i a ´ long

19.271 Misc. � yi (long) ñ yi ´ long

19.272 Misc. ¿ wu õ wu ´ long

20.111 Misc. á he � a ´ long

These characters are all classified as glottals, are in the Wenhai Miscellaneous Types and are all
independent characters. They represent sounds from the Buddhist scriptures. It can be seen that
translation of Buddhist works has also had some influence on the construction of Xixia characters.

A.5 The Exchange of Parts is One Method of Creating
Characters of Similar Meaning

In researching the construction of Xixia characters, one phenomenon often comes to our attention.
This is that the left and right components of a Xixia character and the left and right components
of another character happen to be opposite to each other. The meanings of these two characters
often have a close relationship, even to the point that they often form a word or a word group-
ing when connected together. These types of characters are formed by swapping the left and
right components, so this construction method is called the exchange method. There are many
characters of this type, but when their construction is explained in Wenhai an exchange of parts
isn’t referred to. Wenhai still uses the normal combination method to analyse these specially
constructed characters. Under these circumstances, it was quite difficult to reach our conclusion.
The explanation of only one character’s shape suitably reflected the principle of this construction
method:

51.141ª (beast) is constructed from:

Õ beast
� character
B prefix
¨ exchange
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The rough meaning of the character can be obtained from an exchange of the two sides of the
first explanatory character. Although this is only one example, it is possible to see that the Wen-
hai authors noticed this special construction method. It is unfortunate that the authors didn’t use
this method to analyse these characters. In order to understand the characteristics of this type of
character, we might as well take a list of examples from the Xixia literature as follows:

1. Left and right parts swap

Char 1 Meaning Char 2 Meaning

� finger ¦ toe

ó break � break

å enemy ¿ bandit

� light, ray, bright ½ bask in the sun

ç luxuriant « flourishing

� slander " slander

ã male J son

� give birth Ö multitude

� discrepancy ; distinguish

û wave Y pass

l dog � bark

v release � dispatch

� person q person

Ð break _ drop

C bite � gnaw

[ discuss ¡ discuss

. soil � earth/female principle

� firm, fast @ ?

¹ deliver � match

â evil ð to speak

Ý small Y small

� looks o attitude

S swallow (bird) � little bird

; indignant L indignant

à mucus, tears � saliva

ã steal o steal

ï rows 6 rows

¯ boil q boil

§ dirt ß greasy

¬ poor Ò to the extreme

� breast � house

@ regret ± change

� revolve ÿ wind

÷ slow, gentle « slow, gentle
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Char 1 Meaning Char 2 Meaning

  strong 	 enemy

2. Middle stays fixed, left and right components swap

Char 1 Meaning Char 2 Meaning Full Meaning

^ reason ³ reason

ª beast Õ beast

8 � pour into

� place ÷ break

3. Top stays fixed, left and right components of the bottom swap

Char 1 Meaning Char 2 Meaning Full Meaning

N plant root used in medicine � to hide

Ü ~ coarse woollen shirt

© Â please come

4. One side stays fixed, left and right components of the other side swap

Char 1 Meaning Char 2 Meaning

4 claw ý one-sided

� water � black

Ë contract o wrinkle

� exclude R submit

Ä white stain ð land, soil

5. Top and bottom parts swap

Char 1 Meaning Char 2 Meaning

¡ burn, cook æ roast, bake

µ branch á leaf

Where two characters constructed using the exchange method above have similar meaning they
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often form two-syllable words. The explanations in Wenhai and Homophones are often mutually
annotated to form mutually instructive characters. This reflects the tendency for two-syllable
words to be more developed in the Xixia language. This point is very close to Chinese. However,
in Chinese there are very few characters constructed by swapping the left and right components.
There are some other Xixia characters that have swapped left and right components but generally
don’t have related meanings - they aren’t formed by the exchange method. For example,� (do

not) and� (reside).

There are several types of relationships between the Xixia characters formed by the exchange
method. Sometimes the two characters can each be used independently. In other cases only one of
the two characters can be independently used, the other character is not free to create words with
further characters - it is only used in this two-character combination. There are also cases where
one character is a word that is an intrinsic part of the Xixia language and the other character is
a word borrowed from Chinese. Finally, there are cases where the two characters can’t be used
independently - they only make sense when joined together. These are two-syllable simple words
or onomatopoeia.

The characters formed by the exchange method make it more convenient to understand the
meaning of other characters. Consider the case where the meaning of a character is not clear but
the corresponding character can be found with the left and right components swapped and this
character has a clear meaning. After confirming the relationship between the characters and other
conditions, it can generally be said that the unclear character’s meaning is either similar or related.

There are some characters where the left and right components are the same. Some of these
characters have the meaning of double. For example:

Character Meaning

� gather

x lip

â pair, both

c thorn

_ distribute

| run quickly

Ä lucky

Q surname


 glare with anger

T hills

m auxiliary word

Some characters also have equal left and right components, but a vertical line is placed in the
middle. These characters often have meanings related to middle or to thread. The middle vertical
line has an indicative flavour. For example:

Character Meaning

� weigh, estimate
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Character Meaning

X middle, among

^ string of coins

Ü string

Á furrow

g side, border

} to stand

H between, among

T fine horse

* milk an animal

. vast, wide

k similar, resemble

� surname

A.6 The Meaning and Radicals of Characters Similar in
Form

There are many Xixia characters of similar shape, researching these helps improve the ability to
recognise Xixia characters. Xixia characters have complicated shapes and many characters are
similar but not quite the same. The differences between some characters are tiny and it is easy
to make mistakes in reading or writing them. It is even more important to notice this in some
documents where the printing is not clear. Overall the Xixia characters with similar shapes can
be divided into three classes:

1. There is a relationship between the meanings of the characters. Both of the components
in meaning combination characters or the meaning character in sound-meaning combinations can
have this sort of relationship with the new character. It is also possible for the indirect shifted
combinations to have this sort of relationship.

2. The sound of the characters is either the same or similar. Many of these sorts of characters
have come from the sound characters of sound-meaning combinations. Initial-final combination
characters can also form this sort of relationship.

3. Although the shapes are similar there is no obvious relationship between them in either
sound or meaning. The formation of these types of characters probably has no connection with
differences in either sound or meaning. There are also some shapes formed from identical charac-
ters.

Especially worthy of notice are characters of similar shape that have a relationship between
their meanings; they often join with each other to form juxtaposed word groups. These are among
the more commonly used Xixia words and are worthy of our notice. The differences are illustrated
in the examples below:

1. Relationship between the meanings
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Char 1 Meaning Char 2 Meaning Char 3 Meaning

" recover, duplicate  cover

/ fetters � fetters, manacles

s dispatch L dispatch

� call Ô call

; leave behind £ lose

ô hear + know

D grass d grass

� just, fair + mother’s brother

r complain [ hate

Ê platform � west
� first n begin

ç ask Ô handsome

, consume, disappear Ï exhaust

Í big wooden tray Ú measure word for lamps

� hungry Ô belly, abdomen, stomach

M sharpen, grind z revolve
� bird name È birds

H time of day ء day

r complain ' have آ complain

¢ scold, abuse F ? \ scold, abuse

2. Characters with the same sound

Char 1 Meaning Char 2 Meaning Char 3 Meaning Sound

� wave 3 truth @ pig yu

� surname ³ tree name niu

٘ axe � dregs, spoil chi

² walk � sweep shu

3. No relationship in either sound or meaning

Char 1 Meaning Char 2 Meaning

� this è tall

y according to Y small

_ divide, distribute أ fragrant flower

¥ marriage Ù treasure, cherish

p hat : gather

í degenerate, fall � fall ill
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From the above it can be seen that characters with similar shapes might have a relationship be-
tween their meanings, a relationship between their sounds or no relationship between either sounds
or meanings.

The removal of a shape or a sound in the construction of Xixia characters is very common. There
are no fixed rules for forming a character by removing a portion from another and there are no
other signs as to which part represents sound or meaning. The Chinese shape-sound characters
generally have the shape portion at the top and the sound portion at the bottom, or the shape at
the left and the sound at the right. Xixia characters don’t have such a prominent feature. When
constructing Xixia characters, the same shapes at the same positions can have a fixed meaning,
arising from the shapes having the same role. It is also possible for them to have differing mean-
ings, reflecting a completely different role. So sorting out which radicals have a fixed meaning is
relatively difficult. For example, when forming characters fromá (meaning to have or possess,
pronounced liu ni), there are at least the following types, dependent on which part is used and its
meaning:

65.171/ (surname, pronounced ?) is formed fromá (have, pronounced liu ni) andá (sur-
name), withؤ expressing sound.

89.142Ã (filled) is formed fromá (have, pronounced liu ni) andإ (filled), withؤ ex-
pressing meaning.
30.133� (doubt) is formed from� (fear) andá (have, pronounced liu ni), withئ express-
ing meaning.
ا50.162 (surpass) is formed fromá (have, pronounced liu ni) andð (a hundred million),
withԓ expressing meaning.
92.261� (not) is formed fromá (have, pronounced liu ni) andè (overflow) withԛ express-
ing meaning.

The formation of the above examples all start with the sameá character. After removing
parts of the character they form several different character shapes. Some of these express sound,
some of them express meaning and some of them can express either sound or meaning. So when
analysing the construction of characters it is not possible to restrict one type of shape to represent
one function. It is important to take a broader view and think about which characters a shape
can be removed from. For example:

ة,ب andì could all be related toì (female, pronounced ming).

ԛ,ت andث could all be related toK (stone, pronounced lu).

Ԑ,ج and� could all be related to� (hand, pronounced ?).

خ,ح and� could all be related to� (clothing, pronounced wei).

ذ,د andØ could all be related toØ (heart or mind, pronounced ni).

There are quite a lot of Xixia characters that have the same shape in the same position. Among
these there are some characters that have the same meaning - these shapes seem to have the func-
tion of a radical. However, there are not many of this type of shape in the Xixia characters.
Carefully analysing the source of this type of character’s identical shapes and its function in the
construction of the character, there are myriad kinds and they are very complicated. They are not
as strong as the representative power of Chinese radicals. For example, there are 320 characters
with theԂ shape. Among these there are roughly 200 characters that have a relationship to
trees or wood. The remaining 120 characters don’t have any relationship to these meanings. These
remaining characters have a variety of meanings - actions, surnames, place names, livestock and
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auxiliary words. However, the shape has a relatively focussed meaning - it is still possible to say
that this shape is a wood/tree radical. These kinds of shapes include the water radicalԧ, the
sound radicalՐ, the earth radicalر, etc. If the remaining shapes that occur relatively often
were to be analysed it would be discovered that they aren’t really representative of anything. Even
if an attempt is made to abstract a stronger meaning, this is very difficult if not impossible. For
example: Ԁ,Ԑ,Ս,ز,Ԥ,س,ԛ,ԍ,ش,Ե,ص and6.

In order to advance the explanation of Xixia characters containing identical shapes, quite dif-
ferent phenomenon are needed. Examine the following examples:

ԛ can come from K (stone, pronounced lu) or á (have, pronounced liu ni - see previous

page). � (stone roller, pronounced te) (is formed from) the addition of K (stone) and [
(garden roller).

ض can come from> (see, pronounced ling) or; (yes; to be, pronounced wu). Q (dream,

pronounced ming) is formed from the addition of~ (night) and> (see). Ä (not, pronuncia-

tion unknown) is formed from the addition of¥ (no) and; (yes; to be).

Ս can come from¥ (no, pronounced ming) orQ (repeat, pronounced niang). ~ (grand,

pronounced ma) is formed from the addition of¥ (no) andM (fine, slender). � (prohibit,

pronounced chi) is formed from the addition ofQ (repeat, duplicate) andP (cut short, disap-
pear).

Through research on the Wenhai we can see a related, very significant phenomenon. Two Xixia
characters can be different if they have differing shapes and positions. This is an even stronger
explanation of new character formation and the removed shape can be of more than one type. For
example:

45.131 Ñ (fast) +  (sound) −→ � (disease)

45.132  (sound) + Ñ (fast) −→ � (fast)

29.232 � (water) + r (black) −→ f (deep water)

5.262 � (water) + r (black) −→ � (mud)

69.261 È (bird) + r (black) −→ � (crow)

65.271 È (bird) + r (black) −→ c (vulture)

89.261 � (true) + ¸ (heavy) −→ � (heavy, cumbersome)

89.132 ¸ (heavy) + � (true) −→ � (heavy)

10.211 � (true) + ¸ (heavy) −→ Û (dusky)

From the above analysis we can see fairly clearly that using the idea of radicals from Chinese
to explain the formation of Xixia characters is often quite difficult. As a result, when analysing
the formation of Xixia characters the rules need to be used flexibly to give a definitive analysis of
a character. It is quite acceptable to use shapes to act as radicals for the purpose of easily working
with the character set. This is a separate issue from analysing the construction principles of the
characters.

It is also worthwhile to examine the analysis of Xixia people towards those shapes that appear
to have meaning - it seems as if they also had the idea of radicals (note 6). This is not a universal
principle and there are a lot of limitations. It is limited to several types - person, grass, earth,
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negatives, etc. These shapes also only have this meaning in some of the characters in which they
appear - they have a different meaning in other characters.

A.7 The Flexibility of Shapes When Forming Xixia Char-
acters

When using combination methods to form Xixia characters, there is another phenomenon that
should be noticed. This is that a given shape can change in different characters. Researching
these special characteristics has immediate application to a clear-cut construction method for the
characters, understanding the meaning a bit better and standardising the calligraphy of certain
characters. The changes in shape when Xixia characters are constructed can be subdivided into
three types.

The first type is changes that occur when the shapes are in different positions. For example,
if the left of the character for earth is used in character construction, it can be placed on the left,
on the right or in the middle of the new character and its shape won’t change. If it forms the top
of the new character, although the strokes don’t change, in order to suit the changed position the
shape flattens. For example:

1. The common shapeر

No. Char 1 Meaning Char 2 Meaning Char 3 Meaning

66.242 ~ sprout . land, soil = penetrate

14.251 Misc. 0 to plant . land, soil � to plant

22.252 x place name (nan) . land, soil ¡ south

20.232 N tomb, hill, mountain Ý tall ® land, soil

28.151 ¨ land (ma) k (ma) . land, soil

91.122 < mud � water ® land, soil

2. Change in the shapeط

No. Char 1 Meaning Char 2 Meaning Char 3 Meaning

10.221 ¤ valley (gu) . land, soil º narrow

75.161 ã bury . land, soil © below

83.262 � drought . land, soil � fire

86.121 � hell . land, soil É prison

86.271 ø shake, shock . land, soil Ò move, change

The second type of shape change can’t be simply regarded as arranging the shapes as one
pleases, but rather has a specific meaning. The meaning of these types of characters are of-
ten related to underground. As a result, when characters are constructed the saved part of the
character for earth is placed on the top of the new character, prominently indicating the under-
ground meaning. It is important to understand this point. Another example is that using the left
portion of the Xixia character for water to create a new character can result in two different shapes:
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1. The common shapeԧ

No. Char 1 Meaning Char 2 Meaning Char 3 Meaning

77.261 ! reed � water d grass

91.122 < mud � water ® land, soil

2. The first changed shape֏

No. Char 1 Meaning Char 2 Meaning Char 3 Meaning

5.262 � mud � water r black

3. The second changed shapeԦ

No. Char 1 Meaning Char 2 Meaning Char 3 Meaning

39.261 Ò bent, curved c bent ( place name

Apart from these there are also some changes that can occur when a shape is on the left or
right of a character. For example:

On the left:
ظ ع غ
On the right:
ػ ؼ ؽ

The second type is where the strokes change. This change is often done for aesthetic reasons
and to make the character easier to write. It is desirable to smooth out the shape of some of
the simple characters that have a lower number of strokes. As a result, the ends of some strokes
are turned into hooks. However, when they are used to form new characters with an increased
number of strokes the hooks are often straightened. Some shapes also have a hook at the end of
the tail when placed on the right. When placed on the left, however, the aesthetics of the hook
are destroyed, so the hook is straightened. For example:

1. The shape of a simple character changes when placed in a combination character:

® (belt) −→ ؾ � (strip) l (tie)

) (hard work) −→ ؿ } (blame) w (bitter) � (prison)

Ý (tall) −→ Ԗ Ó (storied building) � (block, obstruct) N (tomb, hill)

  (disobey) −→ ـ & (absurd; fantastic) � (to deceive) t (entice, tempt)

Ó (half) −→ ف ¤ (nothing) ^ (chop) Î (to rob)

2. The shape changes when placed on the left or the right:
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ق −→ ك Ø (hurried walk) | (fast run; gallop)

֗ −→ Օ X (for a long time) n (begin)

3. The shape moves to the left, but the tail is stretched back to the right:

Character Meaning

 sound

� transliteration character

æ ghost

� demon

á have, possess

� to exchange
� life

� trample
� trample

The third type of shape change is dropping a stroke when a shape moves from the right to the
left. This is done in order to avoid confusion with other strokes on the right. There is also often
a straightening of a hook in conjunction with this change. For example:

ل.1 −→ م û (meat) t (entice, tempt) á (urine)   (scabies) 6 (nose)

2. � −→ ن � (victorious) Ý (endure)

3. X −→ ه X (ear)   (listen) ê (wild)

4. ; −→ و ; (to smoke) ¬ (reduce)

A.8 Notes

1. See: Bernhard A. und E.von Zach Einige Bemerkungen Über Si-hia Schrift und Sprache Os-
tasiatische zeitschrift 7 1909; Luo Fuchang Overview of Xixia Books, Dong Shan Social Education
Press, 1914, pp.3-19; Nishida Tatsuo Research on the Xixia Language, Zauho Kankokai, 1966,
Section 2, pp.225–252; Sofronov Xixia Grammar, Moscow, 1968, pp.43–68.
2. Shi Jinbo, “An Overview of the Structure of Xixia Characters” in Minority Language and
Literature Collection No.1, 1980.
3. Three characters are only given in the explanation of 7.112 to climb, i.e. “knee hand walk”.
4. See Li Tao, Jizi Zhitong ? Changpian, scroll 29, p.16, 1881, Zhejiang Publishing House block-
printed edition; Zeng Gong, Longping Ji, scroll 20, p.5, 1708 block-printed edition; Shen Kuo,
Dream Pool Essays, scroll 25, p.3, 1978, Historical Relics Press, photocopy of the Dong Shan
Academy 1305 block-printed edition.
5. See Luo Fuchang Overview of Xixia Books, p.5.
6. See Wenhai 21.171, Misc. 18.211, 27.113, 60.212, 85.122, Misc. 2.171, Misc. 15.172, Misc.
6.171 and 23.162.
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Appendix B

Xixia Recursive Radical Codes

B.1 Ordered by Transliteration

ba 120 շ fa 104 է gaa 89  hu 70 Յ loo 157 ֜
be 55 Զ fe 63 Ծ gee 21 Ԕ haa 98 ա ma 1 Ԁ
bi 79 Վ fi 102 ե gii 87 Ֆ hee 88  me 3 Ԃ
bo 85 Ք fo 18 ԑ goo 57 Ը hii 105 ը mi 44 ԫ
bu 110 խ fu 23 Ԗ guu 91 ՚ hoo 74 Չ mo 4 ԃ
baa 139 ֊ faa 27 Ԛ gae 58 Թ huu 26 ԙ mu 32 ԟ
ca 11 Ԋ fee 92 ՛ gai 77 Ռ hae 108 ի maa 119 ն
ce 15 Ԏ fii 94 ՝ gao 136 և hai 150 ֕ mee 122 չ
ci 41 Ԩ foo 152 ֗ gau 128 տ hao 147 ֒ mii 162 ֡
co 30 ԝ fuu 146 ֑ gea 99 բ hau 148 ֓ moo 161 ֠
cu 158 ֝ fae 171 ֪ gei 71 Ն ja 50 Ա muu 137 ֈ
caa 73 Ո fai 115 ղ geo 145  ka 72 Շ na 5 Ԅ
cee 90 ՙ fao 132 փ geu 155 ֚ la 17 Ԑ ne 67 Ղ
cii 123 պ fau 153 ֘ gia 159 ֞ le 6 ԅ ni 20 ԓ
coo 125 ռ fea 176 ֯ gie 166 ֥ li 8 ԇ no 81 Ր
cuu 135 ֆ ga 25 Ԙ gio 175 ֮ lo 69 Մ nu 84 Փ
cae 156 ֛ ge 64 Կ ha 52 Գ lu 36 ԣ naa 163 ֢
da 9 Ԉ gi 101 դ he 62 Խ laa 65 Հ nee 93 ՜
de 31 Ԟ go 16 ԏ hi 61 Լ lee 133 ք nii 118 յ
di 144 ֏ gu 2 ԁ ho 49  lii 151 ֖ noo 83 Ւ
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nuu 117 մ si 39 Ԧ tia 168 ֧ xu 112 կ

nae 130 ց ta 45 Ԭ tie 169 ֨ xaa 96 ՟

pa 33 Ԡ te 48 ԯ va 34 ԡ xee 68 Ճ

pe 97 ՠ ti 51 Բ ve 56 Է xii 53 Դ

pi 126 ս to 43 Ԫ vi 47 Ԯ xoo 95 ՞

po 12 ԋ tu 29 Ԝ vo 107 ժ xuu 154 ֙

pu 172 ֫ taa 60 Ի vu 141  xae 100 գ

paa 106 թ tee 10 ԉ wa 37 Ԥ xai 127 վ

pee 140  tii 121 ո we 78 Ս xao 109 լ

pii 142 ֍ too 114 ձ wi 40 ԧ xau 116 ճ

qa 35 Ԣ tuu 46 ԭ wo 24 ԗ xea 138 ։

qe 19 Ԓ tae 143 ֎ wu 75 Պ ya 28 ԛ

qi 160 ֟ tai 167 ֦ waa 76 Ջ ye 131 ւ

ra 80 Տ tao 59 Ժ wee 103 զ za 66 Ձ

re 86 Օ tau 129 ր wii 173 ֬ ze 42 ԩ

ri 82 Ց tea 124 ջ xa 13 Ԍ zi 174 ֭

ro 149 ֔ tei 164 ֣ xe 14 ԍ zo 134 օ

sa 22 ԕ teo 170 ֩ xi 7 Ԇ zu 111 ծ

se 38 ԥ teu 113 հ xo 54 Ե zaa 165 ֤

Classifications * horizontal * vertical * straight legs
* curly tail * tail support * head * unclassified
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B.2 Original Order

1 ma Ԁ 21 gee Ԕ 41 ci Ԩ 61 hi Լ 81 no Ր

2 gu ԁ 22 sa ԕ 42 ze ԩ 62 he Խ 82 ri Ց

3 me Ԃ 23 fu Ԗ 43 to Ԫ 63 fe Ծ 83 noo Ւ

4 mo ԃ 24 wo ԗ 44 mi ԫ 64 ge Կ 84 nu Փ

5 na Ԅ 25 ga Ԙ 45 ta Ԭ 65 laa Հ 85 bo Ք

6 le ԅ 26 huu ԙ 46 tuu ԭ 66 za Ձ 86 re Օ

7 xi Ԇ 27 faa Ԛ 47 vi Ԯ 67 ne Ղ 87 gii Ֆ

8 li ԇ 28 ya ԛ 48 te ԯ 68 xee Ճ 88 hee 

9 da Ԉ 29 tu Ԝ 49 ho  69 lo Մ 89 gaa 

10 tee ԉ 30 co ԝ 50 ja Ա 70 hu Յ 90 cee ՙ

11 ca Ԋ 31 de Ԟ 51 ti Բ 71 gei Ն 91 guu ՚

12 po ԋ 32 mu ԟ 52 ha Գ 72 ka Շ 92 fee ՛

13 xa Ԍ 33 pa Ԡ 53 xii Դ 73 caa Ո 93 nee ՜

14 xe ԍ 34 va ԡ 54 xo Ե 74 hoo Չ 94 fii ՝

15 ce Ԏ 35 qa Ԣ 55 be Զ 75 wu Պ 95 xoo ՞

16 go ԏ 36 lu ԣ 56 ve Է 76 waa Ջ 96 xaa ՟

17 la Ԑ 37 wa Ԥ 57 goo Ը 77 gai Ռ 97 pe ՠ

18 fo ԑ 38 se ԥ 58 gae Թ 78 we Ս 98 haa ա

19 qe Ԓ 39 si Ԧ 59 tao Ժ 79 bi Վ 99 gea բ

20 ni ԓ 40 wi ԧ 60 taa Ի 80 ra Տ 100 xae գ
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101 gi դ 120 ba շ 139 baa ֊ 158 cu ֝

102 fi ե 121 tii ո 140 pee  159 gia ֞

103 wee զ 122 mee չ 141 vu  160 qi ֟

104 fa է 123 cii պ 142 pii ֍ 161 moo ֠

105 hii ը 124 tea ջ 143 tae ֎ 162 mii ֡

106 paa թ 125 coo ռ 144 di ֏ 163 naa ֢

107 vo ժ 126 pi ս 145 geo  164 tei ֣

108 hae ի 127 xai վ 146 fuu ֑ 165 zaa ֤

109 xao լ 128 gau տ 147 hao ֒ 166 gie ֥

110 bu խ 129 tau ր 148 hau ֓ 167 tai ֦

111 zu ծ 130 nae ց 149 ro ֔ 168 tia ֧

112 xu կ 131 ye ւ 150 hai ֕ 169 tie ֨

113 teu հ 132 fao փ 151 lii ֖ 170 teo ֩

114 too ձ 133 lee ք 152 foo ֗ 171 fae ֪

115 fai ղ 134 zo օ 153 fau ֘ 172 pu ֫

116 xau ճ 135 cuu ֆ 154 xuu ֙ 173 wii ֬

117 nuu մ 136 gao և 155 geu ֚ 174 zi ֭

118 nii յ 137 muu ֈ 156 cae ֛ 175 gio ֮

119 maa ն 138 xea ։ 157 loo ֜ 176 fea ֯

Classifications * horizontal * vertical * straight legs
* curly tail * tail support * head * unclassified
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B.3 Ordered by Type

gee 21-2 Ԕ fii 94-4 ՝ di 144-3 ֏ naa 163-4 ֢ lo 69-1 Մ

ga 25-3 Ԙ fi 102-4 ե moo 161-3 ֠ hoo 74-5 Չ lee 133-1 ք

ge 64-3 Կ fao 132-4 փ mii 162-3 ֡ hii 105-5 ը tao 59-2 Ժ

geu 155-3 ֚ fae 171-4 ֪ me 3-4 Ԃ hae 108-5 ի we 78-2 Ս

gu 2-4 ԁ fu 23-5 Ԗ mee 122-4 չ nii 118-5 յ xai 127-2 վ

goo 57-4 Ը ra 80-5 Տ pu 172-4 ֫ ne 67-6 Ղ loo 157-2 ֜

gii 87-4 Ֆ ro 149-5 ֔ mu 32-5 ԟ hai 150-6 ֕ tie 169-2 ֨

gaa 89-4  fea 176-5 ֯ ye 131-5 ւ nee 93-7 ՜ teo 170-2 ֩

gao 136-4 և re 86-6 Օ na 5-2 Ԅ laa 65-1 Հ tee 10-3 ԉ

go 16-5 ԏ fai 115-6 ղ he 62-3 Խ gi 101-2 դ po 12-3 ԋ

gae 58-5 Թ fuu 146-6 ֑ noo 83-3 Ւ lii 151-2 ֖ pa 33-3 Ԡ

guu 91-5 ՚ foo 152-6 ֗ nu 84-3 Փ gai 77-4 Ռ ta 45-3 Ԭ

gie 166-5 ֥ fau 153-6 ֘ hao 147-3 ֒ gea 99-4 բ te 48-3 ԯ

gau 128-6 տ ma 1-1 Ԁ ho 49-4  baa 139-4 ֊ wu 75-3 Պ

geo 145-6  de 31-2 Ԟ ha 52-4 Գ gia 159-4 ֞ waa 76-3 Ջ

fa 104-2 է maa 119-2 ն hi 61-4 Լ gei 71-5 Ն too 114-3 ձ

fo 18-3 ԑ muu 137-2 ֈ hu 70-4 Յ bu 110-5 խ hau 148-3 ֓

faa 27-3 Ԛ cu 158-2 ֝ haa 98-4 ա qi 160-5 ֟ tei 164-3 ֣

ri 82-3 Ց mo 4-3 ԃ nuu 117-4 մ gio 175-6 ֮ tia 168-3 ֧

fee 92-4 ՛ pi 126-3 ս nae 130-4 ց la 17-1 Ԑ ti 51-4 Բ

* gee 21-2 means the radical with transliteration gee, number 21 and a stroke count of 2
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taa 60-4 Ի se 38-2 ԥ wi 40-3 ԧ xee 68-4 Ճ

ka 72-4 Շ ci 41-2 Ԩ ze 42-3 ԩ no 81-4 Ր

teu 113-4 հ to 43-2 Ԫ mi 44-3 ԫ bo 85-4 Ք

tii 121-4 ո vi 47-2 Ԯ tuu 46-3 ԭ hee 88-4 

tea 124-4 ջ ja 50-2 Ա cee 90-3 ՙ xaa 96-4 ՟

pii 142-4 ֍ za 66-2 Ձ xoo 95-3 ՞ pe 97-4 ՠ

zaa 165-4 ֤ caa 73-2 Ո paa 106-3 թ xae 100-4 գ

tai 167-4 ֦ vo 107-2 ժ coo 125-3 ռ wee 103-4 զ

tu 29-5 Ԝ xao 109-2 լ cuu 135-3 ֆ xu 112-4 կ

tau 129-5 ր zu 111-2 ծ xea 138-3 ։ cii 123-4 պ

tae 143-5 ֎ xau 116-2 ճ cae 156-3 ֛ zo 134-4 օ

le 6-1 ԅ vu 141-2  wii 173-3 ֬ pee 140-4 

li 8-1 ԇ zi 174-2 ֭ xe 14-4 ԍ qe 19-5 Ԓ

da 9-1 Ԉ xa 13-3 Ԍ ni 20-4 ԓ xo 54-5 Ե

sa 22-1 ԕ wo 24-3 ԗ ya 28-4 ԛ ve 56-5 Է

xi 7-2 Ԇ huu 26-3 ԙ va 34-4 ԡ fe 63-5 Ծ

ca 11-2 Ԋ co 30-3 ԝ qa 35-4 Ԣ bi 79-5 Վ

ce 15-2 Ԏ wa 37-3 Ԥ xii 53-4 Դ ba 120-5 շ

lu 36-2 ԣ si 39-3 Ԧ be 55-4 Զ xuu 154-5 ֙

Classifications * horizontal * vertical * straight legs
* curly tail * tail support * head * unclassified
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B.4 Ordered by Stroke Count

ma 1-1 Ԁ xai 127-2 վ zi 174-2 ֭ te 48-3 ԯ coo 125-3 ռ

laa 65-1 Հ loo 157-2 ֜ ga 25-3 Ԙ wu 75-3 Պ cuu 135-3 ֆ

la 17-1 Ԑ tie 169-2 ֨ ge 64-3 Կ waa 76-3 Ջ xea 138-3 ։

lo 69-1 Մ teo 170-2 ֩ geu 155-3 ֚ too 114-3 ձ cae 156-3 ֛

lee 133-1 ք xi 7-2 Ԇ fo 18-3 ԑ hau 148-3 ֓ wii 173-3 ֬

le 6-1 ԅ ca 11-2 Ԋ faa 27-3 Ԛ tei 164-3 ֣ gu 2-4 ԁ

li 8-1 ԇ ce 15-2 Ԏ ri 82-3 Ց tia 168-3 ֧ goo 57-4 Ը

da 9-1 Ԉ lu 36-2 ԣ mo 4-3 ԃ xa 13-3 Ԍ gii 87-4 Ֆ

sa 22-1 ԕ se 38-2 ԥ pi 126-3 ս wo 24-3 ԗ gaa 89-4 

gee 21-2 Ԕ ci 41-2 Ԩ di 144-3 ֏ huu 26-3 ԙ gao 136-4 և

fa 104-2 է to 43-2 Ԫ moo 161-3 ֠ co 30-3 ԝ fee 92-4 ՛

de 31-2 Ԟ vi 47-2 Ԯ mii 162-3 ֡ wa 37-3 Ԥ fii 94-4 ՝

maa 119-2 ն ja 50-2 Ա he 62-3 Խ si 39-3 Ԧ fi 102-4 ե

muu 137-2 ֈ za 66-2 Ձ noo 83-3 Ւ wi 40-3 ԧ fao 132-4 փ

cu 158-2 ֝ caa 73-2 Ո nu 84-3 Փ ze 42-3 ԩ fae 171-4 ֪

na 5-2 Ԅ vo 107-2 ժ hao 147-3 ֒ mi 44-3 ԫ me 3-4 Ԃ

gi 101-2 դ xao 109-2 լ tee 10-3 ԉ tuu 46-3 ԭ mee 122-4 չ

lii 151-2 ֖ zu 111-2 ծ po 12-3 ԋ cee 90-3 ՙ pu 172-4 ֫

tao 59-2 Ժ xau 116-2 ճ pa 33-3 Ԡ xoo 95-3 ՞ ho 49-4 

we 78-2 Ս vu 141-2  ta 45-3 Ԭ paa 106-3 թ ha 52-4 Գ

* gee 21-2 means the radical with transliteration gee, number 21 and a stroke count of 2
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hi 61-4 Լ xe 14-4 ԍ go 16-5 ԏ tae 143-5 ֎

hu 70-4 Յ ni 20-4 ԓ gae 58-5 Թ qe 19-5 Ԓ

haa 98-4 ա ya 28-4 ԛ guu 91-5 ՚ xo 54-5 Ե

nuu 117-4 մ va 34-4 ԡ gie 166-5 ֥ ve 56-5 Է

nae 130-4 ց qa 35-4 Ԣ fu 23-5 Ԗ fe 63-5 Ծ

naa 163-4 ֢ xii 53-4 Դ ra 80-5 Տ bi 79-5 Վ

gai 77-4 Ռ be 55-4 Զ ro 149-5 ֔ ba 120-5 շ

gea 99-4 բ xee 68-4 Ճ fea 176-5 ֯ xuu 154-5 ֙

baa 139-4 ֊ no 81-4 Ր mu 32-5 ԟ gau 128-6 տ

gia 159-4 ֞ bo 85-4 Ք ye 131-5 ւ geo 145-6 

ti 51-4 Բ hee 88-4  hoo 74-5 Չ re 86-6 Օ

taa 60-4 Ի xaa 96-4 ՟ hii 105-5 ը fai 115-6 ղ

ka 72-4 Շ pe 97-4 ՠ hae 108-5 ի fuu 146-6 ֑

teu 113-4 հ xae 100-4 գ nii 118-5 յ foo 152-6 ֗

tii 121-4 ո wee 103-4 զ gei 71-5 Ն fau 153-6 ֘

tea 124-4 ջ xu 112-4 կ bu 110-5 խ ne 67-6 Ղ

pii 142-4 ֍ cii 123-4 պ qi 160-5 ֟ hai 150-6 ֕

zaa 165-4 ֤ zo 134-4 օ tu 29-5 Ԝ gio 175-6 ֮

tai 167-4 ֦ pee 140-4  tau 129-5 ր nee 93-7 ՜

Classifications * horizontal * vertical * straight legs
* curly tail * tail support * head * unclassified
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B.5 Ordered by Frequency

ma 1-1 Ԁ ha 52-4 Գ ne 67-6 Ղ ve 56-5 Է vo 107-2 ժ

xa 13-3 Ԍ xo 54-5 Ե ze 42-3 ԩ xii 53-4 Դ fee 92-4 ՛

de 31-2 Ԟ he 62-3 Խ caa 73-2 Ո tu 29-5 Ԝ mee 122-4 չ

sa 22-1 ԕ wi 40-3 ԧ ni 20-4 ԓ mo 4-3 ԃ tii 121-4 ո

xe 14-4 ԍ za 66-2 Ձ hi 61-4 Լ mu 32-5 ԟ haa 98-4 ա

la 17-1 Ԑ wo 24-3 ԗ gi 101-2 դ taa 60-4 Ի bi 79-5 Վ

ca 11-2 Ԋ te 48-3 ԯ xee 68-4 Ճ fo 18-3 ԑ goo 57-4 Ը

na 5-2 Ԅ xu 112-4 կ fi 102-4 ե fu 23-5 Ԗ too 114-3 ձ

me 3-4 Ԃ qa 35-4 Ԣ go 16-5 ԏ nu 84-3 Փ hee 88-4 

da 9-1 Ԉ co 30-3 ԝ wu 75-3 Պ gaa 89-4  wee 103-4 զ

xi 7-2 Ԇ fa 104-2 է cee 90-3 ՙ maa 119-2 ն vu 141-2 

ce 15-2 Ԏ cu 158-2 ֝ no 81-4 Ր ra 80-5 Տ li 8-1 ԇ

ci 41-2 Ԩ fe 63-5 Ծ gu 2-4 ԁ gee 21-2 Ԕ lo 69-1 Մ

wa 37-3 Ԥ ti 51-4 Բ ho 49-4  ba 120-5 շ cii 123-4 պ

ya 28-4 ԛ ga 25-3 Ԙ mi 44-3 ԫ tee 10-3 ԉ xoo 95-3 ՞

ja 50-2 Ա xaa 96-4 ՟ waa 76-3 Ջ gii 87-4 Ֆ naa 163-4 ֢

we 78-2 Ս va 34-4 ԡ qe 19-5 Ԓ faa 27-3 Ԛ guu 91-5 ՚

ta 45-3 Ԭ ge 64-3 Կ hu 70-4 Յ vi 47-2 Ԯ re 86-6 Օ

le 6-1 ԅ pa 33-3 Ԡ ka 72-4 Շ be 55-4 Զ hii 105-5 ը

se 38-2 ԥ to 43-2 Ԫ si 39-3 Ԧ pe 97-4 ՠ tuu 46-3 ԭ

* gee 21-2 means the radical with transliteration gee, number 21 and a stroke count of 2
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pi 126-3 ս gai 77-4 Ռ gea 99-4 բ geu 155-3 ֚

hoo 74-5 Չ bu 110-5 խ baa 139-4 ֊ gie 166-5 ֥

nee 93-7 ՜ xai 127-2 վ tea 124-4 ջ fea 176-5 ֯

bo 85-4 Ք coo 125-3 ռ tei 164-3 ֣ muu 137-2 ֈ

xuu 154-5 ֙ cuu 135-3 ֆ paa 106-3 թ hao 147-3 ֒

xae 100-4 գ gao 136-4 և xao 109-2 լ gei 71-5 Ն

zi 174-2 ֭ tau 129-5 ր ri 82-3 Ց lii 151-2 ֖

tae 143-5 ֎ huu 26-3 ԙ fai 115-6 ղ gia 159-4 ֞

ye 131-5 ւ zo 134-4 օ fao 132-4 փ qi 160-5 ֟

po 12-3 ԋ gau 128-6 տ ro 149-5 ֔ gio 175-6 ֮

tai 167-4 ֦ laa 65-1 Հ fau 153-6 ֘ teu 113-4 հ

fii 94-4 ՝ fuu 146-6 ֑ moo 161-3 ֠ hau 148-3 ֓

nii 118-5 յ fae 171-4 ֪ nae 130-4 ց loo 157-2 ֜

lu 36-2 ԣ mii 162-3 ֡ pii 142-4 ֍ zaa 165-4 ֤

gae 58-5 Թ pu 172-4 ֫ teo 170-2 ֩ tia 168-3 ֧

di 144-3 ֏ hae 108-5 ի xau 116-2 ճ tie 169-2 ֨

tao 59-2 Ժ nuu 117-4 մ xea 138-3 ։ zu 111-2 ծ

foo 152-6 ֗ lee 133-1 ք pee 140-4  cae 156-3 ֛

noo 83-3 Ւ hai 150-6 ֕ geo 145-6  wii 173-3 ֬

Classifications * horizontal * vertical * straight legs
* curly tail * tail support * head * unclassified
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Appendix C

Chinese Recursive Radical Codes

C.1 Original Order

1 Ā 26 ę 51 Ĳ 76 ŋ 101 Ť 126 Ž
2 ā 27 Ě 52 ĳ 77 Ō 102 ť 127 ž
3 Ă 28 ě 53 Ĵ 78 ō 103 Ŧ 128 ſ
4 ă 29 Ĝ 54 ĵ 79 Ŏ 104 ŧ 129 ƀ
5 Ą 30 ĝ 55 Ķ 80 ŏ 105 Ũ 130 Ɓ
6 ą 31 Ğ 56 ķ 81 Ő 106 ũ 131 Ƃ
7 Ć 32 ğ 57 ĸ 82 ő 107 Ū 132 ƃ
8 ć 33 Ġ 58 Ĺ 83 Œ 108 ū 133 Ƅ
9 Ĉ 34 ġ 59 ĺ 84 œ 109 Ŭ 134 ƅ

10 ĉ 35 Ģ 60 Ļ 85 Ŕ 110 ŭ 135 Ɔ
11 Ċ 36 ģ 61 ļ 86 ŕ 111 Ů 136 Ƈ
12 ċ 37 Ĥ 62 Ľ 87 Ŗ 112 ů 137 ƈ
13 Č 38 ĥ 63 ľ 88 ŗ 113 Ű 138 Ɖ
14 č 39 Ħ 64 Ŀ 89 Ř 114 ű 139 Ɗ
15 Ď 40 ħ 65 ŀ 90 ř 115 Ų 140 Ƌ
16 ď 41 Ĩ 66 Ł 91 Ś 116 ų 141 ƌ
17 Đ 42 ĩ 67 ł 92 ś 117 Ŵ 142 ƍ
18 đ 43 Ī 68 Ń 93 Ŝ 118 ŵ 143 Ǝ
19 Ē 44 ī 69 ń 94 ŝ 119 Ŷ 144 Ə
20 ē 45 Ĭ 70 Ņ 95 Ş 120 ŷ 145 Ɛ
21 Ĕ 46 ĭ 71 ņ 96 ş 121 Ÿ 146 Ƒ
22 ĕ 47 Į 72 Ň 97 Š 122 Ź 147 ƒ
23 Ė 48 į 73 ň 98 š 123 ź 148 Ɠ
24 ė 49 İ 74 ŉ 99 Ţ 124 Ż 149 Ɣ
25 Ę 50 ı 75 Ŋ 100 ţ 125 ż 150 ƕ
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151 Ɩ 195 ǂ 243 ǲ 291 Ȣ 337 ɐ 382 ɽ
152 Ɨ 196 ǃ 244 ǳ 292 ȣ 338 ɑ 383 ɾ
153 Ƙ 197 Ǆ 246 ǵ 293 Ȥ 339 ɒ 385 ʀ
154 ƙ 198 ǅ 247 Ƕ 294 ȥ 340 ɓ 386 ʁ
155 ƚ 199 ǆ 248 Ƿ 295 Ȧ 341 ɔ 387 ʂ
156 ƛ 200 Ǉ 249 Ǹ 296 ȧ 342 ɕ 388 ʃ
157 Ɯ 201 ǈ 250 ǹ 297 Ȩ 343 ɖ 389 ʄ
158 Ɲ 202 ǉ 251 Ǻ 298 ȩ 344 ɗ 390 ʅ
159 ƞ 203 Ǌ 252 ǻ 299 Ȫ 345 ɘ 391 ʆ
160 Ɵ 204 ǋ 253 Ǽ 300 ȫ 346 ə 392 ʇ
161 Ơ 205 ǌ 254 ǽ 301 Ȭ 348 ɛ 393 ʈ
162 ơ 206 Ǎ 255 Ǿ 302 ȭ 349 ɜ 394 ʉ
163 Ƣ 207 ǎ 256 ǿ 303 Ȯ 350 ɝ 395 ʊ
164 ƣ 208 Ǐ 257 Ȁ 304 ȯ 351 ɞ 396 ʋ
165 Ƥ 209 ǐ 258 ȁ 305 Ȱ 352 ɟ 397 ʌ
166 ƥ 210 Ǒ 259 Ȃ 306 ȱ 353 ɠ 398 ʍ
167 Ʀ 212 Ǔ 260 ȃ 307 Ȳ 354 ɡ 399 ʎ
168 Ƨ 213 ǔ 261 Ȅ 308 ȳ 355 ɢ 400 ʏ
169 ƨ 214 Ǖ 262 ȅ 309 ȴ 356 ɣ 401 ʐ
170 Ʃ 215 ǖ 263 Ȇ 310 ȵ 357 ɤ 402 ʑ
171 ƪ 216 Ǘ 264 ȇ 310 ȵ 357 ɤ 403 ʒ
172 ƫ 217 ǘ 265 Ȉ 311 ȶ 358 ɥ 404 ʓ
173 Ƭ 218 Ǚ 266 ȉ 313 ȸ 359 ɦ 405 ʔ
174 ƭ 219 ǚ 268 ȋ 314 ȹ 360 ɧ 406 ʕ
175 Ʈ 220 Ǜ 269 Ȍ 315 Ⱥ 361 ɨ 407 ʖ
176 Ư 221 ǜ 271 Ȏ 316 Ȼ 362 ɩ 408 ʗ
177 ư 222 ǝ 272 ȏ 317 ȼ 363 ɪ 409 ʘ
178 Ʊ 223 Ǟ 273 Ȑ 318 Ƚ 364 ɫ 410 ʙ
179 Ʋ 224 ǟ 274 ȑ 319 Ⱦ 365 ɬ 411 ʚ
180 Ƴ 225 Ǡ 275 Ȓ 320 ȿ 366 ɭ 412 ʛ
181 ƴ 226 ǡ 276 ȓ 321 ɀ 367 ɮ 413 ʜ
182 Ƶ 229 Ǥ 277 Ȕ 322 Ɂ 368 ɯ 414 ʝ
183 ƶ 230 ǥ 278 ȕ 323 ɂ 369 ɰ 415 ʞ
184 Ʒ 231 Ǧ 279 Ȗ 324 Ƀ 370 ɱ 416 ʟ
185 Ƹ 232 ǧ 280 ȗ 325 Ʉ 371 ɲ 417 ʠ
185 ß 233 Ǩ 281 Ș 326 Ʌ 372 ɳ 418 ʡ
186 ƹ 234 ǩ 282 ș 327 Ɇ 373 ɴ 419 ʢ
187 ƺ 235 Ǫ 283 Ț 328 ɇ 374 ɵ 420 ʣ
188 ƻ 236 ǫ 284 ț 329 Ɉ 375 ɶ
189 Ƽ 237 Ǭ 285 Ȝ 330 ɉ 376 ɷ
190 ƽ 238 ǭ 286 ȝ 331 Ɋ 377 ɸ
191 ƾ 239 Ǯ 287 Ȟ 332 ɋ 378 ɹ
192 ƿ 240 ǯ 288 ȟ 333 � 379 ɺ
193 ǀ 241 ǰ 289 Ƞ 334 ɍ 380 ɻ
194 ǁ 242 Ǳ 290 ȡ 336 ɏ 381 ɼ
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C.2 Ordered by Stroke Count

1 (1) Ā 24 (2) ė 415 (2) ʞ 49 (3) İ 271 (3) Ȏ 399 (3) ʎ
2 (1) ā 25 (2) Ę 417 (2) ʠ 50 (3) ı 276 (3) ȓ 403 (3) ʒ
3 (1) Ă 26 (2) ę 420 (2) ʣ 51 (3) Ĳ 279 (3) Ȗ 407 (3) ʖ
4 (1) ă 207 (2) ǎ 27 (3) Ě 52 (3) ĳ 283 (3) Ț 410 (3) ʙ
5 (1) Ą 231 (2) Ǧ 28 (3) ě 52 (3) ĳ 288 (3) ȟ 413 (3) ʜ

229 (1) Ǥ 233 (2) Ǩ 29 (3) Ĝ 52 (3) ĳ 289 (3) Ƞ 414 (3) ʝ
354 (1) ɡ 251 (2) Ǻ 30 (3) ĝ 53 (3) Ĵ 292 (3) ȣ 416 (3) ʟ

6 (2) ą 254 (2) ǽ 31 (3) Ğ 54 (3) ĵ 302 (3) ȭ 61 (4) ļ
7 (2) Ć 268 (2) ȋ 32 (3) ğ 55 (3) Ķ 304 (3) ȯ 62 (4) Ľ
8 (2) ć 282 (2) ș 33 (3) Ġ 56 (3) ķ 318 (3) Ƚ 63 (4) ľ
9 (2) Ĉ 290 (2) ȡ 34 (3) ġ 57 (3) ĸ 321 (3) ɀ 64 (4) Ŀ

10 (2) ĉ 296 (2) ȧ 35 (3) Ģ 58 (3) Ĺ 324 (3) Ƀ 65 (4) ŀ
11 (2) Ċ 299 (2) Ȫ 36 (3) ģ 59 (3) ĺ 331 (3) Ɋ 67 (4) ł
12 (2) ċ 300 (2) ȫ 37 (3) Ĥ 60 (3) Ļ 343 (3) ɖ 68 (4) Ń
13 (2) Č 309 (2) ȴ 38 (3) ĥ 66 (3) Ł 355 (3) ɢ 69 (4) ń
14 (2) č 313 (2) ȸ 39 (3) Ħ 148 (3) Ɠ 361 (3) ɨ 70 (4) Ņ
15 (2) Ď 345 (2) ɘ 40 (3) ħ 185 (3) Ƹ 364 (3) ɫ 71 (4) ņ
16 (2) ď 348 (2) ɛ 41 (3) Ĩ 202 (3) ǉ 369 (3) ɰ 72 (4) Ň
17 (2) Đ 356 (2) ɣ 42 (3) ĩ 204 (3) ǋ 371 (3) ɲ 73 (4) ň
18 (2) đ 359 (2) ɦ 43 (3) Ī 234 (3) ǩ 381 (3) ɼ 74 (4) ŉ
19 (2) Ē 373 (2) ɴ 44 (3) ī 255 (3) Ǿ 382 (3) ɽ 75 (4) Ŋ
20 (2) ē 375 (2) ɶ 45 (3) Ĭ 256 (3) ǿ 385 (3) ʀ 75 (4) Ŋ
21 (2) Ĕ 393 (2) ʈ 46 (3) ĭ 258 (3) ȁ 387 (3) ʂ 76 (4) ŋ
22 (2) ĕ 406 (2) ʕ 47 (3) Į 261 (3) Ȅ 390 (3) ʅ 77 (4) Ō
23 (2) Ė 408 (2) ʗ 48 (3) į 263 (3) Ȇ 394 (3) ʉ 78 (4) ō

* 22 (2) means radical number 22 with a stroke count of 2.
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79 (4) Ŏ 317 (4) ȼ 118 (5) ŵ 379 (5) ɺ 341 (6) ɔ 168 (8) Ƨ
80 (4) ŏ 319 (4) Ⱦ 119 (5) Ŷ 380 (5) ɻ 350 (6) ɝ 169 (8) ƨ
81 (4) Ő 320 (4) ȿ 120 (5) ŷ 386 (5) ʁ 352 (6) ɟ 170 (8) Ʃ
82 (4) ő 322 (4) Ɂ 121 (5) Ÿ 388 (5) ʃ 353 (6) ɠ 171 (8) ƪ
83 (4) Œ 328 (4) ɇ 205 (5) ǌ 392 (5) ʇ 365 (6) ɬ 172 (8) ƫ
84 (4) œ 330 (4) ɉ 208 (5) Ǐ 397 (5) ʌ 366 (6) ɭ 173 (8) Ƭ
85 (4) Ŕ 332 (4) ɋ 214 (5) Ǖ 402 (5) ʑ 374 (6) ɵ 174 (8) ƭ
86 (4) ŕ 338 (4) ɑ 217 (5) ǘ 30 (6) ĝ 396 (6) ʋ 175 (8) Ʈ
87 (4) Ŗ 339 (4) ɒ 221 (5) ǜ 99 (6) Ţ 404 (6) ʓ 176 (8) Ư
88 (4) ŗ 340 (4) ɓ 222 (5) ǝ 122 (6) Ź 405 (6) ʔ 177 (8) ư
89 (4) Ř 346 (4) ə 226 (5) ǡ 123 (6) ź 419 (6) ʢ 178 (8) Ʊ
90 (4) ř 349 (4) ɜ 235 (5) Ǫ 124 (6) Ż 149 (7) Ɣ 179 (8) Ʋ
91 (4) Ś 357 (4) ɤ 236 (5) ǫ 125 (6) ż 150 (7) ƕ 210 (8) Ǒ
92 (4) ś 357 (4) ɤ 239 (5) Ǯ 126 (6) Ž 151 (7) Ɩ 213 (8) ǔ
93 (4) Ŝ 362 (4) ɩ 240 (5) ǯ 127 (6) ž 152 (7) Ɨ 238 (8) ǭ
94 (4) ŝ 367 (4) ɮ 243 (5) ǲ 128 (6) ſ 153 (7) Ƙ 316 (8) Ȼ
95 (4) Ş 368 (4) ɯ 252 (5) ǻ 129 (6) ƀ 154 (7) ƙ 363 (8) ɪ
96 (4) ş 377 (4) ɸ 257 (5) Ȁ 130 (6) Ɓ 155 (7) ƚ 180 (9) Ƴ
97 (4) Š 383 (4) ɾ 259 (5) Ȃ 131 (6) Ƃ 156 (7) ƛ 181 (9) ƴ
98 (4) š 389 (4) ʄ 262 (5) ȅ 132 (6) ƃ 157 (7) Ɯ 182 (9) Ƶ

216 (4) Ǘ 391 (4) ʆ 266 (5) ȉ 133 (6) Ƅ 158 (7) Ɲ 183 (9) ƶ
218 (4) Ǚ 395 (4) ʊ 273 (5) Ȑ 134 (6) ƅ 159 (7) ƞ 184 (9) Ʒ
220 (4) Ǜ 398 (4) ʍ 278 (5) ȕ 135 (6) Ɔ 160 (7) Ɵ 185 (9) ß
230 (4) ǥ 400 (4) ʏ 297 (5) Ȩ 136 (6) Ƈ 161 (7) Ơ 186 (9) ƹ
232 (4) ǧ 401 (4) ʐ 301 (5) Ȭ 137 (6) ƈ 162 (7) ơ 187 (9) ƺ
237 (4) Ǭ 411 (4) ʚ 303 (5) Ȯ 138 (6) Ɖ 163 (7) Ƣ 215 (9) ǖ
244 (4) ǳ 412 (4) ʛ 307 (5) Ȳ 139 (6) Ɗ 164 (7) ƣ 219 (9) ǚ
246 (4) ǵ 100 (5) ţ 308 (5) ȳ 140 (6) Ƌ 165 (7) Ƥ 188 (10) ƻ
247 (4) Ƕ 101 (5) Ť 310 (5) ȵ 141 (6) ƌ 166 (7) ƥ 189 (10) Ƽ
248 (4) Ƿ 102 (5) ť 310 (5) ȵ 142 (6) ƍ 167 (7) Ʀ 190 (10) ƽ
250 (4) ǹ 103 (5) Ŧ 311 (5) ȶ 143 (6) Ǝ 206 (7) Ǎ 191 (10) ƾ
253 (4) Ǽ 104 (5) ŧ 323 (5) ɂ 144 (6) Ə 212 (7) Ǔ 197 (10) Ǆ
260 (4) ȃ 105 (5) Ũ 325 (5) Ʉ 145 (6) Ɛ 223 (7) Ǟ 249 (10) Ǹ
264 (4) ȇ 106 (5) ũ 327 (5) Ɇ 146 (6) Ƒ 225 (7) Ǡ 192 (11) ƿ
265 (4) Ȉ 107 (5) Ū 329 (5) Ɉ 147 (6) ƒ 241 (7) ǰ 193 (11) ǀ
274 (4) ȑ 108 (5) ū 334 (5) ɍ 203 (6) Ǌ 242 (7) Ǳ 194 (11) ǁ
275 (4) Ȓ 109 (5) Ŭ 336 (5) ɏ 209 (6) ǐ 269 (7) Ȍ 195 (12) ǂ
277 (4) Ȕ 110 (5) ŭ 337 (5) ɐ 224 (6) ǟ 272 (7) ȏ 196 (12) ǃ
280 (4) ȗ 111 (5) Ů 344 (5) ɗ 291 (6) Ȣ 284 (7) ț 198 (13) ǅ
281 (4) Ș 112 (5) ů 358 (5) ɥ 295 (6) Ȧ 306 (7) ȱ 199 (13) ǆ
285 (4) Ȝ 113 (5) Ű 360 (5) ɧ 298 (6) ȩ 326 (7) Ʌ 200 (14) Ǉ
286 (4) ȝ 114 (5) ű 370 (5) ɱ 305 (6) Ȱ 342 (7) ɕ 201 (17) ǈ
287 (4) Ȟ 115 (5) Ų 372 (5) ɳ 314 (6) ȹ 351 (7) ɞ
293 (4) Ȥ 116 (5) ų 376 (5) ɷ 315 (6) Ⱥ 409 (7) ʘ
294 (4) ȥ 117 (5) Ŵ 378 (5) ɹ 333 (6) � 418 (7) ʡ
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Appendix D

Software Outline

One of the major issues in working with Xixia characters is the difficulty in searching through
the 6000 characters to find a character of interest. Unlike the major living languages there are no
elementary textbooks that can be used to quickly build up efficiency in the language, so a large
amount of time needs to be spent with dictionaries. In order to improve efficiency in working with
the character set, an Excel spreadsheet tool has been developed.

The Lookup sheet allows Xixia characters to be searched for by meaning. Once the English
meaning is typed in, all Xixia characters with that meaning are returned. The dictionary meanings
have been taken from Li FanWen’s dictionary [41]. The partial/complete match toggle helps to
refine a search. For example, searching for the word cat under a partial match will return 35
characters, having meanings such as cattail, catch and even duplicate - any words which contain
the letters cat. Selecting the complete match option narrows the search and only two characters,
both meaning cat are returned. There is also the possibility of returning the characters within a
given category - these categories are the same as those used in the categorical dictionary in the
dictionaries supplement.

Figure D.1: Dictionary Tool - Lookup by Meaning

The Rad4Corners sheet can be used to search for characters by structure. There are five dif-
ferent methods of searching. The first method is by radical number, using the radicals shown in
Li Fanwen’s dictionary. These radicals can also be selected by clicking on a picture of a radical
on the RadLookup sheet.
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Figure D.2: Dictionary Tool - Lookup by Character Structure

The second method is the four corners method, also outlined in Li Fanwen’s dictionary. Any
number of corners from one to six can be used. If a particular corner is illegible, this can also be
skipped over by using a question mark ? to represent the relevant position.

The third method provides a facility to quickly lookup a character with a given Mojikyo/Li
Fanwen dictionary number.

The fourth method allows the use of the recursive index developed in Chapter 2 on page 13.
If the Code Segment toggle on the side is selected, then the recursive code can be entered, eg.
{1, 3, [40, {11, 1, [14, 17, 14]}]}. If the Code Segment toggle isn’t selected, the radical numbers to-
gether with (optionally) their multiplicities can be entered, eg. 1,2;14,2;17 - this searches for all
characters with exactly two instances of radical number 1, 2 instances of radical number 14 and
one or more instances of radical number 17 (multiplicity is unspecified here for radical number
17). Note that the radical numbers here are those presented in Appendix B, which are different
to the ones presented in Li Fanwen’s dictionary. With this method it is also possible to turn the
Full Match toggle on so only characters which exactly match the input code are returned. When
the Full Match toggle is turned off it is possible to enter only part of the recursive code and have
all characters returned that contain that segment/list of radicals somewhere.

Finally, the fifth method allows the transliteration method to be used, developed in Chapter
2 on page 20. This uses the reduced transliteration code (without vowels), which is all that is
necessary for searching. The Full Match toggle can also be used under this method to specify a
partial or a full match.

The various categories are also cumulative. For example, it is possible to search for a character
by typing in a radical number and then further restricting the search by typing in part or the
whole of the four corners number.
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