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How Efficient is the Chinese Writing System~ 

To help resolve disagreement regarding the relative effi

ciency of the Chinese system of writing, it is useful to take 

a close look at some of its specific applications. A good 

starting point is the arrangement of characters in dictionar

ies and the lookup procedures involved in locating entries. 

A closely related matter is composing text and reproducing 

it, processes which include typesetting, typewriting and 

digital composition. Composing text brings up the pecu

liarly difficult problem of segmenting text, which is 

rendered all the more acute by lack of agreement on how 

to standardize the orthography of the Pinyin alphabetic 

system that is acquiring new importance as an adjunct to 

handling characters on computers. Reformers increasingly 

emphasize the need for a policy of digraphia, the coexis

tence of two writing systems, Pinyin and the traditional 

characters, each to be used in the areas to which it is best 

suited. This trend throws further light on the efficiency of 

Chinese characters by bringing to the fore how they relate 

to reading and writing and where they fit into the classifi

cation of writing systems. 
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Chinese characters occupy the least amount of space. Their sound, 
shape and meaning are all concentrated within a square,· the char
acters can be read and understood at a glance. This makes them 
distinctively superior to other writing systems in efficiency for 
reading and comprehension. 

Li Youren 1991:69.1 

CHARACTERS 'EASIER THAN ABC TO READ' 

Headline in China Daily 11/15/1984.2 

Many Chinese continue to hold opinions similar to those quoted 

above despite reformist efforts, now over one hundred years old, 

to advance a contrary view of the Chinese character system as 

excessively difficult, hopelessly inefficient and urgently needing 

to be supplemented, if not replaced, by an alphabetic system of 
writing. These disparate views touch upon everything from the 

actual use of characters in everyday life to the academic question 

of their classification among the writing systems of the world. 

A decade and a half ago a leading Chinese linguist noted that 

attempts to determine optimal orthography for languages have 

generally suffered from a dearth of scientific investigation 

(Wang, 1981:234 ). Although some progress has been made since 

then, it remains true that the pertinent research that might help 

determine optimal orthography and facilitate comparisons 
between writing systems remains scanty. Nevertheless, it may 

still be possible to say something useful about the subject, partic

ularly if we eschew facile generalizations and speculations in 

favor of the more arduous task of examining some concrete 

instances of graphic usage. It is only, I believe, by actually work

ing through the details (here much simplified) of some specific 
applications that one can begin to acquire a firm basis for evalu

ating the efficiency of the Chinese script. 

We can begin with Li's assertion that "the characters can be read 

and understood at a glance." Let us test this assertion by inviting 

some visiting Martians, equally unfamiliar with Chinese charac

ters or latin scripts such as German and English, to glance at the 

expressions }(X@ and Willkomen! and Welcome! Such a test 

would no doubt provide irrefutable proof that graphic symbols 

cannot be read and understood at a glance unless one has learned 

them beforehand or has gained familiarity with the system to 

which they belong. 

Li Youren teaches at 

Dezhou Teacher' College in 

Shandong province. 

The headline is based on an 

article by Zeng Xingchu of 

the Psychology Department 

of East China Normal 

University in Shanghai 

(Zeng Xingchu, 1983-1 984) 
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Of course Li assumed possession of such familiarity, a blithe 

assumption that dodges the issue of efficiency by neglecting to 
consider how much time and effort is needed to acquire the 
knowledge, or, more broadly stated, what it takes to learn to 
read and write any script. 

We are confronted here with the cat's-cradle problem of literacy. 

It appears hopeless to think that scientific tests can be devised 
which would make possible overall comparison across scripts of 
something that it has proved impossible even to define, much 

less measure, with any significant degree of agreement. We 
cannot do much better than to cite the frequently expressed 
belief that it takes at least two years more for Chinese to become 

literate in their script than it does for Westerners to achieve an 
equivalent level of literacy in theirs. 

Although most Chinese would probably agree that their charac
ters are indeed more difficult, without necessarily concurring in 
the precise degree of difference, there are others whose views are 

reflected in the headline quoted above reporting the claim of a 
Chinese psychologist that "children aged 2 to 4 can easily learn 
3,000 characters." Advocates of writing reform have sharply criti
cized as scientifically unacceptable the methods used in arriving at 
such claims and they reject this and similar claims of simplicity as 
chauvinistic twaddle (Zheng, 1983; DeFrancis, 1989, 120-121). 

In further pursuit of a common-sense evaluation of some 
specific applications of writing in everyday life, let us assume a 
basic knowledge of how the Chinese and Western systems work 
and then apply this knowledge to looking up some terms, among 
them those we presented to our Martian visitors, in dictionaries 
compiled for native speakers of the three languages. Although 
perhaps not entirely certain how the German and English words 
are to be pronounced (does come in Welcome rhyme with some 
or dome?), by mechanically following the sequence of letters we 
succeed, in a matter of seconds, in locating the terms and finding 

how they are pronounced and what they mean. 

The spelling of the Chinese characters is an even less reliable 
guide to their actual pronunciation than in the case of the notori
ous English orthography, especially since the mid-fifties, when 
the People's Republic of China (PRC) introduced simplified 
forms for about a third of the older complicated characters. For 

example, if we look at the two characters that comprise the 

expression XX~, namely XX and ~'we note that XX used to be 
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written as IX (and still is in Taiwan and Hong Kong). The 
phonetic component ~ located on the left hand side of character 
IX spells gucm, whereas the whole character IX has the pronun
ciation huiin. The phonetic component m located at the top 
right of the second character (i.e., ~ ) in)(j(:@ represents the 
sound ang, which has the same final as the sound ying of the 

whole character :@ . So the spelling gucm'ang suggested by the 
two pre-simplification phonetic elements ~ and !TJ actually 
represents the pronunciation huiinying for the expression)(j(:@, a 
disparity comparable to that between psalm and its actual 
pronunciation. However, simplification of the old phonetic 
element ~ to the new element }!,_, which has the unhelpful 
pronunciation you, has eliminated the similarity that used to 

exist between gu?m:huiin for ~ and IX. 

The Dictionary Problem 

The introduction of simplified characters has complicated the 
problem of dictionary lookups. We first have to decide whether 
a character dates from before or after the PRC reform. If it is a 
simplified character, such as the first character )(j( in expression 
)(j( :@, we have to consult a mainland dictionary or a conven
tional dictionary produced elsewhere that has a conversion table. 
If it is an original non-simplified form of a simplified character, 

such as IX, we have to look it up in a Taiwan or other non-PRC 
dictionary, or check with a PRC dictionary that provides a 
conversion. If it is a non-simplified form of a traditional charac
ter, such as both characters in r!)[ j(;, namely r!)[ and j(;, we can 
look it up in any dictionary. It is often not readily apparent 
whether a particular character is a simplified or non- simplified 

graph, in which case we may have to try elsewhere after an initial 
failure to locate it. 

It turns out, however, that even if we knew at first glance, or 
learned by consulting a dictionary, that the characters in )(j( :@ in 
both their simplified and unsimplified form combine to make a 

term that is pronounced and transcribed as huiinying, this 
knowledge would not enable us to emulate the German and 
English lookup procedures, for the Chinese have not produced a 
single dictionary in which the entries are arranged in simple 
alphabetic order. Instead they have contrived a host of other 
schemes all based on the shape of the characters. 
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Some dictionaries arrange the characters by total number of 
strokes. Most dictionaries based on some other arrangement 
include a stroke-order index, if not for all entries then at least for 
characters not easily found by other arrangements - generally 
about ten percent. The stroke-order arrangement involves a 
tedious counting of the number of strokes in the character (in 
the case of 17\, we count 1, 2, 3, ... 22 strokes) and checking in the 
general neighborhood of the supposed number in the numerous 
instances where the exact number is not clear; one can therefore 
easily make a mistake in arriving at the right total. As a result 
this is not a popular approach, but it remains useful, especially as 
a last resort when other approaches fail for one reason or 
another to lead to the item being searched. 

The most popular arrangement is the so-called 'radical system' 
or 'radical-stroke system' initiated by the first Chinese dictio
nary, of the second century A.D., which arranged its 9,353 char
acters under 540 semantic keys, popularly but misleadingly 
called radicals, such as water, insect, vegetation. The number was 
later reduced to 214, which remained the standard until the PRC 
introduction of simplified forms for some of the traditional 
graphs. Since then PRC lexicography has been in a state of 
almost complete chaos, with dictionary-makers going their own 
way by variously arranging the characters under 186, 187, 188, 
191, 201, 225, 226, 227, 242 and 250 keys. This is as if OED, 
Webster, and other dictionaries disagreed as to whether to retain 

the old A to Z order or change it by, say, placing the digraph ph 
after f rather than with p and grouping all words beginning with 
the in of direction separate from all those beginning with the in 
of negation and from another group containing indigo and inkle. 

Leaving detailed differences aside, all Chinese dictionaries based 
on this arrangement order the keys by the number of strokes 
they contain; the number ranges from 1 to 17. Traditionally the 
keys with the same number of strokes used to be arranged in a 
fixed order, so that the 'water radical,' for example, was always 
the 85th out of 214. Dictionaries aimed at foreign users attached 

the appropriate sequential number to each key. Native dictionar
ies, however, like ours based on the familiar alphabetic sequence, 
usually counted on the user's ability to locate an item by its rela
tive position; modern dictionaries are increasingly adding the 
sequential numbers. 

11 
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RADICAL INDEX 
(1} Stroke (2} Strokes 
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As it is often not easy to determine what part of a character 

might be considered its key, and hence might be used as the basis 
for filing it, most dictionaries use some other arrangement to lead 

one to these doubtful characters and note under what radical 

they will be found. In one such dictionary almost ten percent of 

its 7,773 entries are listed by the order of their total number of 

strokes in an appendix entitled "List of Characters having 
Obscure Radicals" (Mathews, 1945, 1222-1226). 

The layout of this important radical-stroke method of ordering 

Chinese characters can be seen in the accompanying Radical 

Index of Traditional Characters (figure 1), which presents the 
first and last page of the radical index for 5,000 characters 

contained in a popular small Chinese-English dictionary (Fenn, 
1926 ). The raised number after some characters refers to the 

number of additional strokes in the character apart from the key. 

The order of characters with the same number of residual strokes 

is not fixed, so that one has to run through all those grouped 

together before one can determine whether or not the dictionary 

being consulted has the desired character. The number after each 

Figure 1 

Radical Index of 

Traditional Characters 

695 
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character refers to the page where its pronunciation and defini

tion may be found- in some dictionaries, to a specific identify
ing number for the character. 

With the PRC babelization of dictionary arrangement, the 
hapless user of a Chinese dictionary must now exert even greater 
effort to determine which component of a character is likely to 

be taken by a dictionary-maker as the key under which to file 
the character. He must then track down where that key happens 
to occur in the particular order favored by the lexicographer, and 
finally must locate the character among those that share the same 
key by counting the number of additional strokes apart from the 
key and singling out the desired character from the random 
sequence of those that have the same number of residual strokes. 

If we use a radical-stroke dictionary to look up, for example, the 

expression 1~7\::, we are likely to guess, correctly, that the first 
character r~ will be filed under the left-hand key ~ (conven
tionally number 85 "water") rather than the right-hand key )( 

(number 66 "to tap"). Next we count the number of additional 
strokes apart from the key and locate the character among the 
one or two dozen other characters with thirteen residual strokes 
under the "water" key. We are then referred to a page where we 
find the pronunciation rendered as fi in the Pinyin system and 
the definition "to surge; to stir up." (Note that the rest of the 

character apart from the water key, i.e., ~'is the phonetic jl, 
which exactly represents, even as to tone, the pronunciation of 
the full character r~.) 

The second character in 1~:7\::, namely :7\::, presents more of a 
problem and well illustrates some of the complications that have 
been introduced into the writing system by the PRC changes. As 
a common unsimplified character it can be found in any dictio
nary, all of which give its pronunciation as guang and its mean
ing as "light." In conventional works, character :7\:: is to be 
found under ) L, which is key number 10 in the traditional list of 

214; it is a variant of 1, key number 9; both of these keys are 
given the pronunciation ren and are glossed as meaning "man." 
As a result of the PRC changes ) L came to be used as the simpli
fied form of )11, and to acquire its pronunciation er and its mean
ing "child." It also acquired a new place in PRC dictionaries: 

number 21 in one list of 189 keys, number 29 in another list of 

227. 

13 
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There is another fairly popular approach to ordering characters 
known as the Four Corner System. The creator of this system 
assigned a number from 0 to 9 to the different kinds of strokes 
that happen to occur in each of the four corners of a character, 
from upper left to upper right, then down to lower left and 
lower right corner. The resultant 4-digit number often did not 

uniquely identify a character, however, so that a fifth digit was 
added later to help resolve the ambiguity. But even this often 
does not suffice to solve all the difficulties (Coia, 1985, 81). 

There are several versions of the system, including new ones that 
take account of the changes from traditional to simplified forms. 

In one such dictionary, a Chinese-Chinese work, after making 
what is likely to be several attempts to guess the right numbers, 
we will locate the first character in r%[:YG, namely 1%[ ' under the 
number 3814 that is shared by 11 other characters. For the 
pronunciation and definition of the character we are referred to 

page 509, where we find the pronunciation jf and a definition 
that confirms the meaning we had already found in our 
Chinese-English dictionary (Xiandai, 1980). 

There is still another method of serial arrangement of characters 
that is worth mention because of its use in an important dictio
nary that will be discussed later. That is the Standard 
Telegraphic Code or S. T. C. arrangement. In this adaptation of 
the "radical" ordering, Chinese telegraphy assigns a four-digit 
number to each of just under 10,000 characters. Referring to the 
code-book whenever necessary, that is for all but the numbers of 
frequently-occurring characters that they have memorized, 
dispatchers send the numbers corresponding to the characters of 

the message; receivers at the other end reverse the process. Thus 
the telegraphic code number for r%[, the first character in r%[:YG, is 
3423 (Miming, 1946,34). 

Quite a few other ways of ordering characters have been devised 
by lexicographers who think they have found simpler and more 

efficient solutions. These idiosyncratic approaches invariably 
turn out to be difficult to use because what may seem obvious to 
the compiler is seldom equally obvious to the user. That is a 
pity, because some of these dictionaries have considerable merit. 

After we have consulted one or more dictionaries based on the 

approaches discussed above and have succeeded in finding that 
the first character in r%[:Y6 has the pronunciation jf' we are in a 
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I 

position to search for the English equivalent of the term jfguang 
that transcribes the two characters whose respective meanings we 
have found to be "surge light." 

The simplest solution would be to find the term under the letter 

j in an alphabetically arranged dictionary. Here we must distin

guish between two quite different kinds of dictionaries that are 

frequently referred to as alphabetically arranged. One is the fully 

alphabetic "one-sort dictionary" that arranges all entries in 

letter-by-letter sequence, so that we have the sequence 

lingwai in addition 
lfnju neighbor 

with ng preceding nj despite the fact that the breakdown of the 
two entries by syllables corresponding to the characters is 

trn ju 
ling wai 

In the other kind of ostensibly "alphabetically arranged" dictio

nary that is actually only semi-alphabetic, the primary arrange

ment includes only the transcription corresponding to the head 

syllable, so that lin and its sub-entry linju come before ling and 

its sub-entry lingwai: 

lin 

lfnjO 

ling 

lingwai 

All the character-combinations containing lin as head entry are 

grouped together, here also in alphabetic order, as is true also of 

ling and its sub-entries. As a result the two entries are likely to 

be separated from each other by several pages, instead of only a 

few rows. What is even more serious, if one starts with a spoken 

expression or its Pinyin transcription, is that one must know 

what character is used to represent the first syllable of a term 

before one can even begin to look it up. 

15 
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This last objection can be seen even more clearly in the case of 

the expressions 

jilT 
;Til 
j i IT 

Instead of being able to locate these items close to each other, as 

would be possible with a strictly alphabetic arrangement, one 
would have to know that the initial character of jrli is ffl, of jill 
r%<:, and of jili ~ in order to track them down as much as thir

teen pages apart in one well-known dictionary (Wu Jingrong, 
1979, 308- 321), where we find the entries 

;TIT tJU][ mechanism [on page 308] 

jill r%z !Jf}J encourage [on page 312] 

ji lT ~:fL memorial ceremony [on page 32 1] 

Nevertheless, among the general- use bilingual dictionaries, this 
combination of sound- based and shape-based order is the most 
favored system. It is used to some extent in Chinese-Chinese 

dictionaries too, though the failure of many Chinese to retain 
command of the alphabetic system they learned in the first grade 
inhibits their use of even this compromise system. 

There is no general-use dictionary, either Chinese- Chinese or 
Chinese-English, based on the completely alphabetic ordering of 

the entries. However, there are three special Chinese- English 
dictionaries based on this arrangement. Two, both aimed at 
beginning students, have only a small number of entries, so of 
course our search there for jfguang results in expected failure 
(Simon, 1947; Wang, 1966). The other is a mammoth work that 
is surrounded by much mystery. 

Modern Chinese-English General and Technical Dictionary was 
published by McGraw-Hill in 1963 without the usual preface 
indicating who produced the work, and also without informing 
us of a matter of more than usual interest in this case, that is, 
precisely how it was done; the introduction merely states that it 

"was prepared for the greater part by semi-automatic mechanical 
processes." I suspect that the anonymous compiler was the CIA. 
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Be that as it may, the work consists of three tomes each measur

ing 7.5 x 10.5 inches. Volume 3, the most useful one, has 1884 
pages (including a supplement of 56 pages inadvertently omitted 
in the original printing) and weighs an unwieldy six pounds. 
Here are two sample entries: 

BIDANWANG 443 6699 1 734 4853 
grenade net 

BIDANYI 441 6699 1 734 5902 
bullet proof vests 

The first group of numbers refers to the tones of the preceding 
term of three syllables, for we obviously have here an electronic 

printout that lacks the capacity to produce tonal diacritics for the 
normal transcriptions of bidcmwang and bidcmyi The second 
group consisting of three 4-digit numbers refers to the Standard 
Telegraphic Code numbers corresponding to the three preceding 
syllables of the transcription. These numbers provide the means 
to look up each individual character in Volume 1, a smaller work 

of 152 pages that consists chiefly of a "Radical-Stroke Index to 
Characters" presenting character, code number and transcription. 
Of less utility for the general user is Volume 2, another tome 
about the size of Volume 1 that presents the material in the form 

3423 ji 1 stir up ... . 

It takes only a few seconds, less time than for any other arrange
ment, to look up in Volume 3 the sequence of letters that spell 
jfguang in the position where the term should occur. Alas, it is 
not there. Following the second-fastest procedure, we turn to 
the jftranscription in a recently published semi-alphabetic dict
ionary, hunt among the almost three dozen jf characters to locate 

the one glossed "surge," run our eyes down the alphabetically 
arranged sub-entries, and find the entry jzguang followed by r~:YG 
and the gloss "laser," a term that apparently entered the language 
too late for inclusion in the 1963 McGraw-Hill dictionary. 

Of course if one is confronted with an expression written only in 

characters, it is not possible to look it up in an alphabetically 
arranged dictionary unless one knows the pronunciation of the 
characters used to write the term. One might attempt to guess 
the pronunciation from the phonetic elements, which are often 
helpful enough to warrant an initial try at a sound-based lookup. 
Otherwise one must consult a radical-stroke dictionary or one 

based on some other approach to the shape and composition of 
the characters. 

17 
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But most users of dictionaries, especially most Western users, 

have more occasion to look up terms containing characters they 

already know than those with characters they don't know. In a 

formerly popular dictionary containing 7,773 characters, a mere 

fifteen percent or 1,200 characters, those of highest frequency, 
entered into as many as seventy percent of the 104,000 multi

ple- character entries (DeFrancis, 1966, 13 ). Knowing the individ

ual characters does not guarantee knowledge of the compounds 

they enter into, any more than knowing the meaning of sweet 

and bread guarantees knowing the meaning of sweetbread. 

Some idea of the relative efficiency of the various dictionary 

arrangements can be grasped from the foregoing discussion. It is 
also attested by the results of dictionary lookup tests adminis

tered by Professor Victor Mair to speakers of Chinese, Japanese 

and Korean, all languages that still use characters in varying 

degrees. He states: "My personal experience and experiments 

with my students and colleagues have demonstrated that words 

can normally be found two to ten times faster in a single- sort 

alphabetically arranged list than in other types of arrangements" 

(Mair, 1986, 18-19). 

The differences in efficiency that characterize the diverse 
schemes used in dictionaries of course carry over into other 

applications of serial arrangements. Telephone directories are 

generally based on the radical-stroke arrangement. Library cata

logues also generally follow this arrangement, so that looking up 

a succession of characters may require several stroke- order 

lookups before the whole entry can be accessed or otherwise 
manipulated. A Chinese librarian remarked several decades ago: 

In the absence of an alphabet, there is no system of filing 

Chinese characters which admits of their ready location. 

Those generally in use are time-consuming. They place an 
undue burden on the memory, and allow too many chances 

for error ( Li, 1940, 10 ). 

As for indexes, these are so difficult to make and to use that 

most books solve the problem by simply omitting them alto

gether. Their absence here and in other areas is a serious lack. As 

one student of the subject remarks: 

Indexing is perhaps the most common and economically 

important example of large-scale list making. Without 

indexes to serial publications, abstracts of reports and other 
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synoptic aids, a modern researcher simply cannot cope with 

the flood of information in his or her field (Unger, 1987:55). 

The maintenance of office files likewise presents enormous diffi
culties. Hence, as has been said of Japan, memory of the individ
ual employees still plays a much greater role than in the West, so 
that "using human brains as filing cabinets is accepted as normal" 

(Unger, 1987, 56-57). 

The Typographic Composition Problem 

Among the problem areas deserving our particular attention is 
that of composing text and reproducing it. In this area China 

was for centuries far in advance of the West. At a time when 
Europe was still laboriously producing a limited number of 
copies of books by the inefficient method of copying them out 
by hand, China had print runs of thousands of copies for works 
printed first from woodblocks, invented in the seventh century, 
and later from moveable type, invented in the eleventh century. 

But with the spread of printing to the West, the simple European 
alphabetic scripts were able to make more efficient use of the 
Chinese invention than was possible by the Chinese with their 
more complicated character system. 

Although the contrast between the two could be drawn in 

various ways, perhaps it can be made more vivid if I detail my 
own direct involvement in the printing process for both 
Chinese and English. 

In 1936 Professor George A. Kennedy prepared to initiate the 
Chinese language program at Yale University by acquiring a font 

of Chinese type from Commercial Press in Shanghai. I helped 
him set up a miniature replica of a Chinese printing establish
ment in the basement of the graduate school building. 

We filled a large room measuring about 30' x 40' by closely 
crowding together a number of inverted V-shaped frames 
measuring about 5' in height and 6' in width. The sloping sides 
of the frames were arranged to hold several rows of open-faced 
trays measuring about 8" x 10." Each tray was divided into a 

number of compartments containing pieces of type of various 
sizes ranging from 10.5 to 21 points. In the basic size of 10.5 
points there were 10,000 different characters. The number of 

pieces for each character varied - 150 for the most common 
characters, at least 24 for the less common, and 5 for the rare 
(DeFrancis, 1940). 

19 
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The small number of duplicate pieces meant that composition 

was limited to only a few pages at a time. When the type ran out, 
it was necessary to print what had been set up (or make elec

trotype plates in anticipation of later printing), break down the 

type, return the pieces to their proper location and then compose 
another section of text. 

A printshop in China would have to do the same unless it could 

afford to keep as many pieces of each character as it might be 

called upon to use for works that might contain hundreds of 

thousands of characters of running text. Or it could cast new 

type as needed, including when these wore out from overuse, by 

using monotype molds. 

The characters in our printshop, like those in China, were 

arranged in the order of a radical-stroke dictionary. In my role 

as compositor I attached a piece of handwritten text to a 

composing stick held in my left hand and then, following the text 

character by character, searched out the corresponding pieces of 

type much as one would look up characters in a dictionary. In an 

ordinary day of typesetting this involved several miles of walking 

in and out among the racks, from one end of the room to the 

other, bending down and reaching up in search of successive 

pieces of type. 

My perambulatory stint as compositor of Chinese contrasts with 
my brief sedentary experience in handsetting a small amount of 

type in English. For that I sat with my composing stick and text 

before a single rack of trays each measuring about 2' x 3' and 

containing type that consisted of some hundred symbols (the 

twenty-six letters in upper and lower case, punctuation marks, 

numerals, etc.) as against the 10,000 of the Chinese font. The 

bulk of English composition was of course done by an experi

enced linotype operator using equipment that, prior to the 
advent of expensive photocomposing machines, could not be 

adapted to the huge number of Chinese characters, and later only 

by the usual clumsy method of dictionary lookups. 

That inefficient traditional arrangement of characters was also 

used in Chinese typewriters. These consisted of a large bed of 

characters measuring about 2 112' x 3' surmounted by a movable 

carriage containing roller and paper. The bed contained about 

4,000 pieces of type standing upright in both radical and 

stroke-order arrangement. Operators ("typists" doesn't seem 
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quite appropriate) moved the carriage about with a handle in a 

horizontal plane over the bed in order to position a hammer with 

a square hole over each desired character. Then they pressed the 

hammer, which triggered a pin that pushed the character up into 

the square hole and also caused it to strike against the paper. 

The total font of characters was 10,000. Apart from those in the 

bed the remaining 6000 were contained in boxes measuring about 

8" x 10" each containing some 1500 of these less-used characters. 

There were a few empty spaces in the grid of basic characters in 

which operators could place rarer graphs whenever these were 

encountered. If there were too many of them, the operator first 

made a place for them in the bed by removing some of the char

acters already there, located the rarer characters in their separate 

boxes, and placed them in the vacated locations. Similar proce

dures were invoked to use characters of different fonts. There 

were usually two or three more beside the basic font, for such 

things as the equivalent of italics or boldface, but all of the same 

size, for the grid could only accommodate the generally used size 

of about 10.5 points. 

Trained operators were able to type twenty to thirty characters 

per minute. Casual users could manage only two or three. If we 

consider that a character generally represents less than a Chinese 

word and roughly equate the latter with an English word, the 

comparison with typing speeds in English is derisory, for a 
teacher of typing informs me that the speed of a two-finger 

amateur is around forty-five words per minute, of a productive 

officeworker at least sixty words per minute, and of 

record-makers one-hundred words per minute. 

The dismal performance of Chinese typewriters has now become 

irrelevant as the use of these Rube Goldberg contraptions 

approaches zero with the advent of computers. 

Digital Composition 

In the new information age the academic question of efficiency 

of scripts has assumed critical importance, especially for China in 

its self-proclaimed attempts at modernization and catching up 

with the advanced nations of the West. It does not appear, 

however, that the innovative means for handling data has 

inspired much innovative thinking about Chinese writing and its 

adaptation to the new technology. Instead we have the spectacle 

of Chinese, and foreigners too for that matter, rushing like 
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lemmings along familiar paths that are strewn with the same 

roadblocks as those we have noted in dictionary lookups. 

Over 500 schemes have been advanced in China alone for 

handling characters on computers (Li Xiuqin, 1990, 61). World

wide, several dozen schemes of various types have actually 

entered into production. Not a single one, whether created by 

Chinese or foreigners, comes anywhere near the efficiency of 

those for the alphabetic scripts of the West, though some are 
enough better than the handwriting alternative to win a 

modicum of acceptance. What they are like can be seen if we 

look at the schemes in the light of the previous discussion and, in 

a few of the more important cases, approach them by a sort of 

hands-on simulation of some of the steps in Chinese wordpro
cessmg. 

A number of schemes can be grouped together as based on some 
variation or other of the Four Corner System. This was one of 

the earliest approaches to the problem, but also one of the first 

to be discredited, for at only twenty characters per minute it was 
even slower than the traditional Chinese typewriter. 

There is another group of schemes based on an enlarged 

keyboard of up to several hundred keys in which each key repre
sented a cluster of characters. Some of these Chinese schemes 

were similar in approach to the Japanese "Kanji Teletypewriter" 

adopted by the National Diet Library in which each of the 192 

character keys was used to access a display of 14 characters. 

With one hand the operator accessed the cluster and with the 
other selected the desired character from the display. 

The underlying principle here is similar to the radical-stroke 

dictionary lookup in which one first goes to a particular cluster 

(e.g., a group of characters listed under a radical) and then 
locates a specific character within the cluster (e.g., the third char

acter with six residual strokes under that radical). The Chinese 

schemes of this sort were even more complicated and cumber

some than the Japanese because of the need for a larger number 

of characters. The high cost of the oversized keyboards and the 

slow speed for both professional typists and casual users, who 

must constantly look at the keyboard and refer to other aids, 

have prevented this approach from receiving much favor. 

The "Ideographic Data Processing System" developed by Wang 

Laboratories on the basis of a coding technique called the "Three 
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Corner Coding Method" is representative of a number of 

schemes that identify characters by a numeric code related to 

their components. The Wang system analyzes each character into 

three components each of which is assigned a two-digit numeric 

code. Using only the numeric keypad, typists enter up to six 
digits to display on the screen all the characters corresponding to 

the code, in order of frequency, and then select the appropriate 

character. Objections that have been made to this approach 
center on the difficulty of learning a complex coding system. It 

therefore has little appeal to the casual user and in fact has had 

little success (Coia, 1986). 

A somewhat better reception has been given to a number of 

schemes based on the idea of composing characters from compo

nents displayed on a greatly expanded keyboard. One of the most 

successful attempts to use this approach is the system developed 
by Transtech for the Research Libraries Information Network. 

Some one hundred twenty institutions with library holdings in 

Chinese, Japanese and Korean belong to this network. 

Each of the member libraries has a multiscript workstation cost

ing about $6,000 and pays an annual fee to RLIN. The center

piece of the workstation is the enlarged CJK keyboard shown 

above. Leaving aside the simple Japanese kana syllabograms 

(shown in the top right black circles), the even simpler Korean 
Hangul alphabet (shown in the bottom left black circles), and the 

usual letters, numbers and assorted symbols, most of the space 

on the seven main banks of keys is given over to some 250 

components of characters, usually two per key. The procedure 

here involves pressing the right keys, those containing the 

components of a character, to bring it onto the screen. 
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Character J!A is simple enough. Operators will surely guess that 

its components are )\. on the M key and "5Z on the comma key; 

by pressing the appropriate keys they can call up character J!A 
on the screen or present it in a printout. But jg)t: is another 

matter. It is decomposed in a way that goes counter to how this 

character is built up and so requires a special effort of memoriza

tion. The ordinary sequence of strokes is: - [ Ji F P m )g! )grL 
}g!f }g)t:. Yet the Trans tech system breaks it down into 6 /J and 

9::. The last is clear enough (it is on theM key), but 6 (on the 

Y key) is derived by an unexpected dissection of the character, as 

is true also of IJ(on the 7 key), which is an even more jarring 

distortion of the shape. 

If operators fail to guess how the system decomposes a charac

ter, they can find out by looking up the character in a 

radical-stroke index or call it up on the screen, using either the 

old Wade-Giles transcription or the new Pinyin transcription to 

type its pronunciation. This evokes a procedure that we noted in 

the Wang Laboratories system and is used in a great variety of 

other systems. We can illustrate it with the same character jg)t:. 

This character is transcribed as yin without tone, as yzn with its 

proper tone indication. If we type yin, without tone, the screen 

will present seventy-six characters to choose from; if we type yzn, 
with tone, the screen will narrow the presentation to twenty

eight homophones. In both cases each character is followed by its 

components. We move the cursor to the desired character to 

single it out for whatever way we want to handle it, for example 

printing it out, which can be done on either a dot- matrix or laser 

printer. Ironically, in this system printouts of characters look 

better than those of transcriptions, as indicated by Lu Hsiin (in 

Wade-Giles) appearing as Lu Hs .. un (Lu Xun in Pinyin). 

Among the shortcomings of the character- decomposition 

approach just described are the need to memorize a large number 

of components and their location on the keyboard, to guess how 

the system decomposes characters and to resort to other lookup 

procedures in those not infrequent cases where one fails to guess 

at the sometimes idiosyncratic decompositions. Librarians 

remark that without constant use they have to keep rememoriz

ing details. Nevertheless, for special usages such as library cata

loguing, where Chinese characters do not form a large body of 

text, the system works so much better than the old alternative of 

doing things by hand that computerization along these lines 

undoubtedlv reoresents an advance in efficiencv.3 

Professor Victor H. Mair of 

the University of 

Pennsylvania informs me 

(personal communication 

3/12/91) that his library and 

many other member 

libraries have begun to use 

a new generation CJK 

terminal wh ich employs a 

standard QWERTY keyboard 

and re lies more heavily on 

phonetic inputti ng. 
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For wordprocessing, however, none of the systems described so 

far, all of which have a shape- based approach to Chinese charac
ters, comes anywhere near matching the efficiency of the 
sound- based approach that characterizes Western systems of 
writing. We can go further and state quite categorically that they 
are all deadend systems having no chance whatsoever of elimi
nating or even greatly reducing the inefficiency inherent in a 

character system of writing. 

It has been pointed out that "more than ninety percent of all 
documents in Japan are handwritten, or rather handcrafted" 
(Becker, 1984). The figure is doubtless even higher in China. In a 
work of major importance, J. Marshall Unger has made very clear 

why the Japanese writing system is incompatible with the com
puter age and why there is no hope of salvation in so- called 
"artificial intelligence" or other nostrums (Unger, 1987). The 
same applies with even greater force to the Chinese writing 
system. One can only hope to mitigate, not resolve, its basic inef
ficiency. 

The greater success achieved by the sound-based approach used 
in the West, and increasingly even in Japan,4 eventually led to 
attempts to apply it to Chinese. Basically this involves using a 
sound- based system, such as Pinyin, as the input device and 

developing a program for automatic conversion to characters -
in short, Pinyin in, characters out. 

Westerners initiated the attempts. The Chinese were slow to 
follow. As recently as 1986 two Chinese scholars, a linguist and a 
computer specialist, categorically dismissed the idea by stating 
that "designing a Chinese input system based on Pinyin or any 
other phonetic spelling is not practical at al." Their main argu
ments in support of this conclusion were that the population of 
China had not achieved sufficient mastery of Standard Mandarin, 
and that the problem of homophones would be either insur
mountable or require excessively cumbersome and costly solu

tions (Sung and Kuo, 1986). 

Mastery of Standard Mandarin does indeed constitute a serious 
problem in the area of wordprocessing, though not quite in the 
form that Sung and Kuo seem to suggest, namely mastery of its 
spoken form. Desirable though that is, it is not indispensable, 

since what is actually needed is mastery of the Pinyin orthogra
phy. Dialect speakers of Mandarin, i.e., the seventy percent of 
the population that speaks some form of Northern, 

The preferred input method 

in Japan appears to be via 

romaji, not kana as I incor

rectly stated in Visible 

Speech (p. 267). 

Apparently, though, neither 

input method so lves the 

problem of handling kanji 

well enough to make 

computers attractive, for 

despite their affluence 

Japanese have not taken to 

computers anything near as 

much as Americans, and 

ne ither have the Ta iwanese 

despite their economic 

progress. The Free China 

Journal of September 5, 

1991, stated that "Taiwan's 

insta llation rate for PCs 

stands at 47 un its per 1,000 

people, compared wi th 

Japan's 76 and 231 in the 

U.S." 
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Southwestern and Southeastern Mandarin, are roughly in the 

same situation as British, American and Australian speakers of 
English, all of whom readily handle the same form of written 
English on computers. Speakers of Cantonese and other 
non- Mandarin forms of Chinese are in the more difficult situa

tion of Italians and Spaniards having to work in French, or 
Indians in English. However, as my colleague Robert Cheng 
points out, continuous handling of Pinyin has the by- product of 
helping to improve command of Mandarin. 

An important difference between the Chinese and English situa
tions is that those who handle the written form of the latter have 
had a lifetime of exposure to alphabetic writing. Chinese have 

not, differing in this respect also from the Japanese with their 
lifetime of dealing with two simple phonetic scripts, one syllabic, 
the other alphabetic. To be sure, Chinese children learn Pinyin 
readily enough, becoming literate in it in a matter of weeks, but 
Chinese educators because of the emphasis on characters allow 
them to lose command of the system and revert to Pinyin illiter
acy in the second grade (DeFrancis, 1984a, 268- 269, 283 ). The 
failure to retain control of Pinyin, coupled with a lifetime of 
emphasis on the semantic as against the phonetic aspect of the 
characters, results in a mind-set that, as Professor Cheng acutely 

observes (personal communication), makes it psychologically 
difficult for adults to deal with their language in an alphabetic 
script. As a result, some Chinese educators, who insist on the 
need for a policy of digraphia, i.e., literacy in both Pinyin and 
characters, have given up on all but a few of the less hide- bound 

adults and are pinning their hopes on at least part of the younger 
generation growing up with a lasting command of Pinyin thanks 

to their innovative changes in teaching and promoting the alpha
betic script. 

Another difficulty in the application of a sound- based approach 
to the computerization of Chinese stems from the industry 
concentration on hardware and software that, in the words of a 

British report on a symposium devoted to French on computers, 
were "tailored to the needs of the English language" (The 
Guardian 12/8/1985). Subsequent developments have made it 
possible, albeit sometimes at considerable additional expense, to 
increase the potential of the hardware to handle not just the 

problem of French diacritics but even the more complex prob
lem of Chinese characters. This increased potential is due mainly 
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to advances in software. Indeed, it is generally agreed that the 

problem of computerizing Chinese is largely a software problem. 

Efforts to produce the necessary software have been marked by 

piecemeal attacks on the multifarious difficulties that have to be 

overcome, so that only scattered bits and pieces of partial solu

tions have been found for some of the problems. Moreover, as 

noted in the previously cited article published in 1986, "all the 

Chinese input methods to date have been designed either by 

electrical engineers or computer scientists, leaving many linguis
tic fac tors out of consideration" (Sung and Kuo, 1986, 48). For 

their part linguistically oriented scholars have generally lacked 

the expertise to cope with the technical problems involved. 

Although there has been some improvement in this situation, 
there is still no full-scale cooperative effort for a comprehensive 

solution, notably on the part of the Chinese government, whose 

leadership has utterly failed to deal with this key aspect of its 

vaunted modernization drive. As a result, the Chinese computer 

scene presents the chaotic spectacle of half- baked systems rush
ing into the market and later trumpeting improvements that 

should have been made in the first place. 

A case in point is the TianMa system, one of the best known and 

most widely used systems. Its 2.0 version produced in 1986 made 

the following claims for converting from Pinyin to Hanzi 

(Chinese characters): 

With TianMa the text is typed in standard Pinyin 
Romanization on a normal English language keyboard. 
Because whole sentences, paragraphs and documents can be 

entered at once, the speed of input is limited only by the 

operator's typing speed .... 

With most existing Chinese word processing systems, you 
type a Pinyin syllable and then select the correct Hanzi 
from a display of up to 200 characters. You continue to 
enter Pinyin, one syllable at a time, and selecting the 

correct Hanzi until the whole document is transcribed. 

The process is slow and tedious. Even a fast operator can 
enter no more than 15-20 characters per minute. 

In contrast, TianMa lets you transcribe at a rate of 100 or 

more characters per minute (TianMa, 1986). 
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To test these claims I thought to start by handling some text 

from a poem dedicated to the celebrated writer Lu Xun 
(1886-1986) that is written in everyday spoken style, thus avoid
ing the problems posed by the Hybrid Vernacular style that 
dominates present-day Chinese writing. The first stanza of the 
poem, which appears both in its Pinyin and character versions 

(Yin and Felley, 1990, 524-528), reads as follows: 

Y6ude ren hu6zhe 
Ta yijing sT le; 

Y6ude ren sT le 
Ta hai hu6zhe. 

Someone living on 

May already be dead; 

Someone dead 
May still live on. 

TianMa lacked the ability to indicate tones, so I typed the first 
two lines without tone marks and pressed a key to convert to 
characters. The screen showed the following characters (my 
translation on the right): 

Someone perhaps 

May already be silk; 
~B"JA~:t! 
1~8 ~_¥~§;7 

The fact that our first test produced gibberish out of a toneless 
Pinyin text that is perfectly intelligible to the human brain 
suggests, as later experience confirmed, that the TianMa claim of 
producing accurate text at the rate of one-hundred characters per 

minute was merely hype, such as pervades the Chinese as well as 
general wordprocessing scene. 

TianMa made a fundamental error in limiting the discriminatory 
power of the system by attempting to handle characters without 
regard to the tones that must be part of their accurate transcrip

tion. Handling tones on computers has encountered such diffi
culties that many systems have been rushed into production, to 
get on the market ahead of competitors, before the development 
of acceptable solutions. In the advertisings for its upgraded 
version called New TianMa, tonal diacritics were promised by 
June, 1991, but it is only now, in 1995, that the system has 

acquired the capacity to handle tones. Tone indication had been 
provided earlier by some other systems, however, such as the 
Chinese Wordprocessing system of mainland China in the CW.3 
version.s 

Also involved here is a more general problem of tone indication. 

While the huge volume of publication of Chinese written alpha
betically without tones, such as by the Dungans and others 

This Pinyin-based system 

was ini tiated in 1987 as a 

joint project of the 

Electronics Instrument 

Works at Beijing University 

and the State Language 

Commiss ion. Despite some 

good features. the system is 

of quite limited util ity 
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(Mair, 1990; DeFrancis, 1950), shows the feasibility of such an 

orthography for most purposes, the sometimes absolute neces

sity of tone indication, as in dictionaries and wordprocessing, 

runs up against resistance in Chinese that contrasts sharply with 

the situation in Vietnamese. 

The French, who take their own diacritics as a given, in promot

ing the romanized system called Quoc Ngu with its fussy system 

of six superscripts and one subscript also passed on to the 
Vietnamese the habit of always adding these symbols, even in 

informal situations of writing their tonal language. In contrast, 

most transcription systems for Chinese, such as the long- domi

nant Wade-Giles romanization, which represented tones only 
under duress, were created under the influence of diacritic-less 

speakers of English, who apparently passed on to the Chinese a 
distaste for these pesky symbols. The literature is full of 

complaints of the added work involved in tone indication. 

If we take tones into account, as we must in Chinese wordpro

cessing, the characters ~::t3 representing the word huozhe 
"perhaps" will not be evoked if we correctly indicate tone 2 of 

the first syllable by typing hu6zhe for "live on." But we were 

unable do this on TianMa, since it was incapable of dealing with 

diacritics. The CW.3 system is able to, however, and does so in a 

simple fashion. One types huo2zhe to evoke hu6zhe on the 
screen and bring up the characters :$~for "live on." Similarly 

by adding tone 3 to si and typing si3, we evoke si on the screen 
and bring up the character 37E meaning "to die"; it turns out that 

this is the only character that matches this transcription. Thus by 

its use of tone indication CW.3 avoids both the errors generated 

by TianMa and outputs an accurate character version of the two 

lines of Pinyin. 

There is also another difference between TianMa 2.0 and CW.3 

that relates to one of the major problems in wordprocessing and 

one of the major factors in the inefficiency of the Chinese script. 

That is the question of parsing or segmentation of text. 

Text Segmentation 

Chinese texts consist of a succession of characters, which invari

ably represent syllables, with no segmentation of text except that 

provided by punctuation, which is a fairly recent addition in its 

present Westernized form. They therefore resemble European 
scripts before the introduction of word-division, which was 
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developed late by the Greeks and did not become general in 

Europe until about the year 1000 (DeFrancis, 1989:256). 

In English a word is in effect defined as the unit surrounded by 

white space on the printed page. It is the thing that gets listed in 
dictionaries and is bandied about in all sorts of situations, 

including wordprocessing, as the basic unit in the orthography. 

The treatment accorded characters is comparable to that of 

words in English, but the two are by no means linguistically 

equivalent. While all words in English have meaning and are 

considered free forms, in the case of Chinese characters, by my 
calculation based on a classification made by the eminent 

Chinese linguist Y.R. Chao, only some forty-four percent are 

free forms, forty-five are bound morphemes of the type er in 

teacher and eleven percent are meaningless syllables of the type 
cor and al in "coral" (DeFrancis, 1984a, 184-185). 

Although careful scholars with enough linguistic sophistication 
to know the difference between word and morpheme label char

acters essentially as morphemes, most Chinese, and others as 

well, look upon them as words. To them a character (zi in 

Chinese) is thought of as a "word," but linguists properly distin
guish zi "character" from ci "word," a new term that did not 

come into usage until this century and is still not widely known 

by the general public. Add to this a general inability to distin

guish between speech and writing, an inability of course shared 

with many Westerners as well, and we get confusion much 

compounded in the case of Chinese. 

The results of this confusion are far- reaching. The belief that 

every character is a word leads to the belief that the uniqueness 

of each character, which typically has a phonetic element 

combined with a distinguishing semantic element such as ~ 
"water," would degenerate into insupportable ambiguity if the 

character was replaced by its transcription. The folklore of 

Chinese characters, and even at times scholarly studies of the 

script, are replete with such horror stories as "the ninety words 

pronounced li." All too often homographobia reaches the 

extreme of citing Y.R. Chao's playful presentation of an intelligi

ble, if rather bizarre, stringing together of twenty-four different 

characters, all tonal variations on the syllable xi, as proving that 

Chinese cannot be written in an alphabetic script (DeFrancis, 
1984a, 192, 196-197; 1985 ). This is like proving that English and 

French cannot be written phonemically because in English what 
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wood a wood chuck do if a wood chuck wood chuck wood cannot 

replace what would a woodchuck do if a woodchuck would chuck 

wood and in French si si sa si si si si sa si sipr[ cannot replace si 

six cents six scies scient six cents six cypres "if six hundred six saws 

saw six hundred six cypresses." 

Yet this obdurate silliness does point in the direction of a real 

problem, one that is comparable to converting phonemic English 

or French into their respective orthographies. The problem of 

choosing among the five graphic realizations of the syllable si is 

similar to the task of inputting a Pinyin syllable and converting it 

to a desired character. 

In French, all except the last occurrence of si do present difficul

ties, though perhaps not excessively apart from made-up games. 
The problem of converting si to cy is a non-problem since its 

close combination with a succeeding syllable results in a unique 

succession of phonemes that can easily be matched with the 

conventional orthography. 

This sort of solution is not so easy for Chinese to apply because 
of their belief in the autonomy of characters and their lack of 

experience in segmenting text and discriminating words. If asked 

to think about the Pinyin transcription for either spoken or writ

ten material, most Chinese (the literate minority, of course), 

would think of the characters involved and would then envisage 

either a succession of Pinyin syllables separated by white space 
or a succession of Pinyin letters like European writing before the 

introduction of word-division. Exasperated writing reformers 

constantly cite shop signs and building names written in the 

fashion of either ZHONG HUA REN MIN GONG HE GUO 

or ZHONGHUARENMINGONGHEGUO for Zhonghua 
Renmin Gongheguo "Chinese People's Republic" (Zhou 

Y ouguang, 1990). 

In English and French we have had centuries of experience 

processing text using word-division, capitalization and other 

orthographic conventions that have evolved over the centuries in 

a rather haphazard fashion. Only occasionally do we have to 

refer to such authorities as the Chicago Manual of Style to deter

mine whether to hyphenate, separate, join things together or 

adhere to other conventions. 
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The Problem of Orthography 

Besides lacking the Westerners' experience with word-division 
and text segmentation, the Chinese, despite the official adoption 
of Pinyin in 1958, have not been taught how the system might 
function as an orthography. Indeed there has been continuing 
opposition to the use of Pinyin for anything more than the tran

scription of individual characters. 

A breakthrough occurred in July 1988 with the official promul
gation of rules for Pinyin orthography by the State Education 
Commission and the State Language Commission, the latter the 
successor of the Language Reform Commission, the renaming of 
which reflected the official downgrading of writing reform. For 
foreigners, and for Chinese who can read English, another 
advance was made in 1990 with the publication in the PRC of 
Chinese Romanization: Pronunciation & Orthography, which 
expands on the previously published rules by presenting detailed 
explanations of the rules and copious examples of how to write 

connected text in Pinyin (Yin and Felley, 1990). Although these 
works have the potential of accomplishing instant codification 
that took centuries to evolve in the West, disagreement within 
China concerning some of the rules has blocked their full accep
tance as the official standard orthography for Chinese. 

Nevertheless, even as a first step toward the important goal of 
standardization, they offer the possibility of greatly increasing 
the efficiency of handling characters on computers for those 
users who prefer input systems based on Pinyin. Contrary to 
earlier predictions, such users now include virtually all Chinese 
and non-Chinese outside of China, and eighty to ninety percent 
of individual users of computers within the country. Shape
based inputting, which has received heavy government support 
despite outraged objections from many computer specialists, is 
now largely confined to specially trained professional typists. 

But for improvements to become consolidated and generalized 

it will be necessary for producers of software to follow a stan
dardized orthography and for those involved in wordprocess
ing to acquire familiarity with the system to at least some 
degree approximating the command by Westerners of their 
own orthographies. 

This will be difficult to achieve in a situation where Taiwan 
objects to the Communist transcription system (along with the 
simplified characters), the PRC emphasizes simplified over tradi-
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tional characters, Westerners don't bother with tone marks, 

Chinese are hobbled by mental blocks, and no one is strong 

enough to carry the day in any area, including the basic problem 

of orthography that was settled long ago in the West. 

Standardization of orthography, if its need is accepted, may 

require considerable revamping of current software. For exam

ple, TianMa would have to change the Pinyin for the number 

"twenty-seven" from ershi qzto the CR system's ershiqz. It 
would also have to adopt the CR rule of attaching verb suffixes, 

as in hu6zhe, which uniquely brings up the characters $ for 
"living," in place of its practice of separating huo and zhe, which 

requires a further selection of the desired graphs from among the 

two groups of homographs displayed on the TianMa screen. 

Also needed are alphabetically-arranged aids of various kinds, 

such as dictionaries and thesauruses. At present, thanks to the 

yeoman efforts of writing reformers like Zhou Y ouguang and 

other members of the now defunct Writing Reform 

Commission, and with little thanks to the paltry government 
support, a word-list called Hanyu Pinyin Cihu, containing 

60,400 entries, has been produced with a strictly alphabetic 

arrangement of Pinyin followed by characters (HPC, 1989). 

A useful but neglected feature of this important but little-known 

work is its flagging of homographs by single-asterisking those 
due to non-indication of tones and double-asterisking those 

which occur even with tone indication. While there is much 

wasteful duplication of effort to produce marginally better 

dictionaries in one or another of the old inefficient arrangements, 

it has not been possible to gain sufficient support from scholars 

or the government to turn the HPC word-list into the sort of 

alphabetized dictionary that is desperately needed to help stan

dardize Chinese orthography and make it more adaptable to 

computers and other modern information processing devices. 

A project is close to completion, however, to produce a 

Chinese-English dictionary along these lines based on the Pinyin 

orthography as spelled out in Chinese Romanization. Initiated 

by Professor Victor H. Mair of the University of Pennsylvania 

and joined by several PRC colleagues and volunteers in the 

United States, including myself, the project has produced an 

ABC (Alphabetically Based Computerized) Chinese-English 
Dictionary of over 71,300 entries that will go far toward meeting 

an urgent need of scholars of Chinese and all those concerned 
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with the computerization of the language and its system of writ

ing. In addition to its strict alphabetical arrangement, the ABC 
Dictionary is also unique in making use of HPC and frequency 
data to distinguish monosyllabic homographs and the much less 
frequent polysyllabic homographs by utilizing raised numbers 
before the transcription in the fashion of English dictionaries, 
thereby producing such distinctive transcriptions as lba 2ba 3ba 

4ba Jba for ~ I® ;[:~ f~ @ respectively. 

While this dictionary is aimed primarily at Westerners, among 
them those concerned with the computerization of Chinese, it 
will doubtless also be of help to the Chinese themselves, espe
cially to those reformers who have long been battling to push 

Chinese lexicography in this direction and to develop other tools 
based on the alphabetic principle. Such forward-looking reform
ers are in the forefront of the wordprocessing advances that have 
already been made, including research on the use of contextual 
clues in order to seek solutions to the problems that currently 

defy automatic conversion based on single characters and combi
nations of characters. 

Eventually the efficiency of computerized handling of characters 
can be maximized only if there is a change in writing style in the 
direction of bringing it closer to actual speech. As Y.R. Chao 

pointed out years ago, intelligible romanized writing can be 
produced only if it is based on intelligible speech, speech that is 
"clear and full in sound" (Chao, 1934). And only writing in 
characters that is intelligible when read aloud can be converted 
into intelligible romanized writing for inputting into computers. 
This means exorcising the bugaboo of homography by writing 

polysyllabically to reflect the polysyllabicity of speech. So long 
as Chinese insist on writing in a Hybrid Vernacular, showing off 
their knowledge of the "unspeakable" classical style and their 
ability to play games with characters, a character-by-character 
transcription of text will continue to make for excessive homog
raphy and hence for inefficient use of computers. The more clas

sical the style, the more inefficient the inputting, so that for fully 
classical texts there can be no hope of even a modicum of effi
ciency on computers. 

For those Chinese who do succeed in writing more or less as 
they speak, the possibility is presented of their being able to 

employ Pinyin with maximum efficiency by touch-typing a 
whole text, whether article or even book, whether copied from a 
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handwritten manuscript or composed in their head as they type 

along, and then converting the whole thing by pressing one or 
two conversion keys. This is unachievable by convoluted 
shape-based approaches which may make do for mechanical 
copying of text by professional typists but are incompatible with 
fluent touch-typing by ordinary users of computers who must 
concentrate on content. (The prominent Chinese reformer Zhou 

Y ouguang makes an important contrast between "copy-typing" 
and "think-typing.") And it is not too far-fetched to envisage 
that some Chinese, perhaps some current first-graders growing 
up digraphic, may eventually discover that for certain purposes 
they can dispense with characters altogether, in which case their 

efficiency with a Pinyin-in-Pinyin-out approach may well 
exceed that of Westerners working with English, French, 
Russian and other alphabetic scripts.6 

Writing and ... Reading 

Yet if this sort of emphasis on Pinyin may make it possible to 

computerize the Chinese language with maximum efficiency, it 
may have the opposite result, if we accept the claim cited at the 
beginning of this paper, of losing the greater efficiency allegedly 
enjoyed by characters for reading and comprehension. The view 
is widely held not only by Chinese but also by many 

Westerners, including students of the reading process, that 
although a simple phonemic system of writing may be easier to 
learn, in the long run it may not serve experienced readers as 
well as a more complex orthography. In a conclusion based on 
arguments that they admit are "speculative," two reading 
researchers state that 

the ideal orthography for spelling is incompatible with the 
ideal orthography for reading. Any useful orthography 
must be a compromise between these two requirements 
(Frith and Frith, 1980,295). 

Another scholar, in a context dealing specifically with Chinese, 
states that 

there is no evidence to suggest that a writing system which 
is efficient in terms of grapheme-phoneme correspondence 
is superior to other systems and is easier to read. Kyostio's 
(1980) study on the Finnish language, which is considered 
to have one of the more efficient writing systems in this 
respect, indicates that it is only the mechanical aspect of 

For further discussion of 

input techniques and other 

matters involved in 

handling Chinese charac

ters on computers, see 

Unger, 1987. Unger's 

discussion centers on 

Japanese, but much of 

what he has to say applies 

also to Chinese. 
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reading that is easy for Finnish children to master at an 

early age (King, 1985, 111). 

In these remarks King has conflated and confused several 
aspects of the reading process which are related but should be 
clearly distinguished. One is "reading" in the sense of being able 
to sound out graphic text. (Of course I do not mean that we 

always verbalize in reading, but that we must have the ability to 
use phonetic clues to the extent needed to identify a piece of 
text.) We might give this a dictionary listing as "lread verbalize 

text." Another is "reading" in the sense of deriving meaning 
from text. Dictionaries might list this as "2read understand 

text ." Still another aspect is "reading" in either sense as a subject 

of comparative study. 

For the first of these aspects the evidence is overwhelming that a 
close grapheme- phoneme correspondence makes for a writing 
system that is easier to lread, though this accomplishment is 
devalued by Kyostio and King as merely "mechanical." Kyostio 

states that "the answer to the question of easiness in reading the 
Finnish language is affirmative as far as mechanical reading is 
concerned." Then he adds: "But if by reading we mean a higher 
level skill, the answer might [emphasis added] be the same as in 
other languages" (K yostio, 1980, 89). 

However, leaving aside the obviously identical difficulty in all 
languages due to content (ordinary people might be able to lread 
but not 2read scientific treatises), the answer is clearly not the 
same in Finnish as in other languages. From Kyostio's own 
account it is apparent that the problems he cited for Finnish chil

dren are largely related to auditory, visual, psychological and 
other disabilities. Their problems cannot be treated as compara
ble to those of otherwise perfectly normal American and 
Chinese children who are still unable to Iread well enough to 
2read with comparable efficiency long after their normal Finnish 
counterparts or Chinese first-graders literate in Pinyin 

(DeFrancis, 1984a, 168, 283). 

For normal readers reading in their native orthography and at 
their cognitive level, given their command over a huge vocabu
lary and a complex linguistic structure, lread = 2read. It is 
precisely because of this equation that reform-minded Chinese 

teachers are insisting that school children must retain command 
of Pinyin so they can be provided with mind-stretching content 
years before they can handle it in characters. 
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This equation is true, of course, only for native speakers and 

readers. While non-natives commanding one latin-based script, 

if confronted by a similarly based foreign script, can in just a few 

hours learn to lread it aloud well enough to be understood by 

native listeners of that language, in attempting to 2read in that 

script they would experience difficulty proportionate to their 
lack of command of its spoken form. For them it would doubt

less be helpful to have non-phonetic supplements, such as capi

talization in German, which as broadly applied in that language 

is not needed by native speakers and is considered by many to be 
a nuisance that should be circumscribed. 

But the views regarding the efficiency of Chinese writing, the 

system most extensively endowed with non-phonetic supple

ments, as expressed by King, Li Y ouren and others, and of writ

ing in general by students of the subject, are usually concerned 
less with the acquisition of "mechanical" reading by children and 

other novices than with the act of reading by adults skilled in the 

art. In their view writing systems like Chinese and English make 

up for any weaknesses that may exist in the sound- symbol rela

tionship by the greater efficiency supposedly provided by 
spelling distinctions and semantic embellishments. 

These unproven claims are made all the more suspect by the fact 

that they are most often advanced by persons who compare their 

greater facility in handling a complex orthography, which they 
most likely learned first and became habituated to by a lifetime 

of practice, with their lesser facility in handling a less complex 

orthography. Chinese born and raised with their traditional 

script, if they know English but have had only the usual minimal 

exposure to Pinyin, or none at all, say they can read characters 

faster than English or other alphabet-based scripts. Americans 

habituated to their traditional orthography insist that its vagaries 
are actually essential for enabling them to read faster as com

pared to a purely phonemic rendering of the language. Their 
claims are probably right, for the same reason that trained 

athletes can out-perform untrained amateurs, but as scientific 

proof for the superiority of one or another script such subjective 

observations and assumptions are virtually worthless except to 

confirm what I have facetiously called "The Law of the First 

Script"; this law states that the first script learned is generally 

considered the most satisfactory, if not most perfect, of all possi
ble systems (DeFrancis, 1950, 200). 
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In opposition to these views and to the claim that the ideal 

orthography for reading must be different from an ideal orthog
raphy for spelling, and leaving aside the practical question of 
social acceptance, I should like to propose the counter theory 
that, given the phenomenal verbal resources possessed by normal 
native speakers, the optimal orthography in any language for 
readers at any level is one which maximally capitalizes on this 
capacity by matching written symbols with spoken utterances in 
the simplest possible way, either phonemic or syllabic depending 
on the language, with no contamination whatsoever by 
non-phonetic accretions. 

I don't know how to set up scientific tests for any of these theo
ries related to optimum orthography. Robert Cheng (personal 
communication) suggests a cross-systems test involving three 
groups each consisting of one or two dozen matched individuals 
who are accomplished monolingual readers of Finnish, English 
and Chinese. But how can the individuals be truly matched? My 

wife, like me a native reader of English, could read novels two or 
three times faster than I could, and retained far more details than 
I did. 

But such testing, even if perfected and showing, say, that 
Americans read fifty percent faster than Finns and Chinese read 

twice as fast as Americans, is not the end of the story. Those 
who claim that complex scripts are superior for reading concen
trate on this one aspect and hardly ever mention the many areas 
where they are obviously inferior to simple scripts, as in dictio
nary lookups and wordprocessing, not to mention basic acquisi
tion of literacy. A leading Chinese psycholinguist, Ovid J.L. 
Tzeng, has shown the enormous complexity of any cross-script 
comparisons and the need to factor in many things. Arguing 
against scholars claiming superiority of kanji over kana for 
initial reading instruction in Japanese, which is similar to the 
claim of superiority of Chinese characters over Pinyin and 

English, he states that 

in a real life situation, learning to write is almost an inte
gral part of learning to read. Thus, it may not be v ery real
istic to compare the ease of learning to read kanji with that 
of learning to read kana without also considering the diffi
culty of writing associated with these two types of scripts 
(Tzeng and Singer, 1978-1979, 664). 
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Again, with respect to the idea that unique features in the 
Chinese script lead to its being processed by the brain differently 
from alphabetic scripts, he forcefully asserts that 

words written in an alphabetic script require the dominant 

left-hemisphere's verbal awareness for their perception and 

production. So do words written in a logographic script. We 

think it is time for scientists to base their judgments on 

empirical data such as we have presented here, rather than 

on wild speculations and on naive views of orthographic 

structures (Tzeng et al, 1986, 372). 

And finally, in a review of my own classification of writing 
systems that rejects Chinese as a meaning-based category and 
classifies it as morphosyllabic, he states that 

under such a conceptualization, the Chinese writing system 

is very much sound- based and accordingly, its reading 

comprehension depends on the success of recovering its 

morphosyllabic representation. Indeed, experimental results 

of recent psycholinguistic and neurolingistic studies on read

ing Chinese are very much consistent with DeFrancis' 

analysis (Tzeng, 1991 ). 

Classification of the Chinese Writing System 

The question of the classification of the Chinese writing system 
is central to understanding its structure and evaluating its effi
ciency. In their arguments for the superiority of Chinese charac
ters, Li Y ouren and others of like mind classify Chinese as a 
unique semantically based system. This view of Chinese as an 
ideographic (if not indeed a pictographic) system is not very far 
removed from the more academic classification of Chinese writ
ing as a logographic or morphemic system that is uniquely well 
adapted to the peculiarities of the Chinese language. 

Now while Chinese characters per se may possibly be considered 
logographic or morphemic, they are not, contrary to widespread 
misconception, the same thing as the w riting system, any more 
than words are the basis for classifying alphabetic systems. The 
characters, I have argued, comprise frames, that is lexemes or 
dictionary items akin to our words and morphemes, and they are 
based on graphemes consisting of phonetic elements representing 
syllables, in contrast to our graphemes consisting of letters repre
senting phonemes. The so-called "radical" component of charac-
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ters is a relatively late addition to the phonetic element, whose 
vitally important role has been minimized owing to the infatua
tion with the more striking but less useful semantic accretion 
(DeFrancis, 1984a, 1989). 

While avoiding the general mistake of taking the characters rather 
than the phonetic elements as the basis for classifying the Chinese 
writing system, William Boltz, a student of early Chinese writ
ing, presents a more sophisticated, but to my mind, still incorrect 
defense of classifying Chinese as a morphemic rather than 
morphosyllabic script on the grounds that "non-morphemic 
syllables ... do not exist" and that the phonetic elements stand for 
both a syllable and a morpheme (Boltz, 1989). Nevertheless, to 
the extent that that is true (I do not accept the non- existence of 
non-morphemic syllables), the phonetic aspect, in my view, 
remains the more basic aspect. As my colleague Y.C. Li has 
noted (personal communication), while syllables have always 
been limited, morphemes were not, and in adding morphemes to 
the language Chinese based them on pre- existing syllables. 

It is my basic contention that Chinese writing is primarily 
sound-based and only secondarily semantically oriented, and that 
the inefficiency of the system stems precisely from its clumsy 
method of sound representation and the added complication of 
an even more clumsy system of semantic determinatives. The 
greater inadequacy of the semantic elements, those unique 
features which have so captivated many people, can be seen in a 
study comparing semantic and phonetic predictability in Chinese. 

Useful semantic clues are to be found in less than half of the 
characters. In not a single case do they unequivocally pinpoint a 
precise meaning, and at best they point only to broad 
thesaurus-like areas of meaning. At their far too frequent worst, 
the semantic elements can be downright misleading. To give one 
typical example, the "insect" radical is the misleading determina

tive in characters with such non-insect meanings as clam, egg, 
snake, frog, jellyfish, hedgehog, rainbow, barbarian, stupid and 
melt (DeFrancis, 1984b ). 

As to the phonetic elements, bad as they are, they provide more 
precise information than do the semantic determinatives. No less 
than twenty-five percent of the phonetics accurately predict the 
pronunciation, even as to tone, of the full characters of which 

they form part, and another seventeen percent precisely indicate 
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the segmental phonemes but not the tones (DeFrancis, 1984, 
1989). But they accomplish all this in an exceedingly cumber
some fashion. 

How the phonetic elements contribute to the inefficiency of 
Chinese characters can be seen if we look at the roughly parallel 

ways in which Chinese and English represent a more or less 
common syllable, chosen at random, that we can transcribe as 
/piy/ in English and as pi in Pinyin orthography. I present first 
the fourteen ways (1.0-14.0) in which the syllable is spelled in 
English, together with one or two words (1.1-14.2) that illustrate 
their usage: 

1. 

2. 

3. 

-pe 
penal 
peony 

-pae 
paean 
paediatrics 

5. -pea 
peacock 
peanut 

6. -pee 
peewee 
peevish 

-poe 7. -pi 
piano 
Hopi 

subpoena 
onomatopoeia 

4. -peo 
people 

8. 

9. 

10. 

-pie 
sharpie 
Piegan 

-py 
skimpy 
raspy 

-pey 
dopey 
Pompey 

11. -pei 
Pompeian 

12. 

13. 

14. 

-ppy 
happy 
sloppy 

-ppi 
happiness 
sloppiness 

-ppie 
preppie 
yuppie 

Below I present a list of phonetic elements and their derivatives 
(characters derived from the phonetics) that show the ten ways 
in which the syllable is spelled in Chinese.7 

1. pi !l¥ 
pi ~¥ 
pi ~ 
pi ~ 
pi f~¥ 
pi m¥ 
pi !: 
pi • 
pi {~¥ 
pi ~~ 
pi 7~¥ 
pi ~ 
pi ~ 

2. pi ±c 

3. pi $. 
pi t~ 
pi ~ 
pi ~$ 
pi 1i 
pi mf 
pi B.&: 
pi ~ 
pi ~ 

4. pi ~ 
pi ±~ 
pi ~~ 

5. pi a 
pi ~ 

6. pi ~ 
pi ~~ 

7. pi ~ 
pi 1~ 

8. pi tt 
pi Ut 
pi *Jt 
pi nt 
pi t1t 
pi lll1t 
pi Ee 
pi ~tt 
pi {!t 
pi lilt 

9. bi ~ 
pi ~ 
pi ~~ 

10. bei ~ 
pi ~ 
pi Q~ 
pi ~~ 
pi tff 
pi ffi~ 
pi Jl 
pi :t~ 
pi B~ 
pi ~B 
pi ~~ 

Note the partial parallels with the English syllables: in English, 

The list has as its base all 

the characters listed under 

pi in a fairly comprehensive 

modern dictionary of 6,000 

single-character entries 

(Wu, 1979), together with a 

few additional derivatives 

from other dictionaries 

formed with the same 

phonetic elements. A more 

extensive search, especially 

among rarer characters, 

would doubtless turn up 

more phonetic elements 

and many more derivatives 

having the pronunciation pi. 

To maintain uniformity of 

presentation, I have 

converted Wu's simplified 

characters into the tradi

tional forms. Note also that 

in addition to the deviant 

pronunciations of the 

phonetics numbered 8.0, 

9 0, and 100, number 1 0 is 

also pronounced as bi and 

4.0 as fou. 
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the syllables are combined with other letters to form distinctive 

words of various lengths (e.g., combining peo with ple to form 
people); in Chinese, the phonetics are combined with "radicals" to 

form distinctive morphemes, always of one syllable. Note also 
that Chinese 8.0 bi, 9.0 bi, and 10.0 bei are like English pie in 

having one pronunciation when alone, another (or several) in 

combination, as in piebald and Piegan. 

A major difference between the two systems is that of phonemic 

representation of syllables versus integral representation of that 

unit. While some English graphemes, especially those represent

ing vowels, may display considerable complexity, others may be 
fairly simple, as in the case of p and pp in our English sample. 

This facilitates guessing the pronunciation of the whole syllable. 

But if whole syllables are represented by integral graphemes, 
these are necessarily more numerous and hence more complex 

than phonemic graphemes. U nless standardized as a simple 

syllabary like kana, any system of syllabic graphemes is 

inevitably far more complex and hence far less efficient than even 

a complex phonemic system. In the case of Chinese, its phonetic 
graphemes are both unstandardized and saddled with the addition 

of semantic determinatives that would be superfluous in a writing 

style truly based on speech. All this enormously increases the 

difficulty of the system. 

The inefficiency that the more complex character system brings 

to many areas of Chinese life, some of which have been noted 

above, would seem to entail a price tag of staggering proportions. 

A number of years ago, prompted by the discussion of a 

cost-benefit approach in Can Language be Planned? (Rubin and 

J ernudd, 1971 ), I asked a specialist in the economy of China 

whether that approach could be applied to estimating the 
comparative costs of the traditional script and an alphabetic 

system. The reply was negative. 

However, the inability to carry out a full-scale cost-benefit analy

sis does not prevent us from reaching some commonsense conclu

sions about the inefficiency of the Chinese system of writing and 

the need to mitigate that inefficiency by a policy of digraphia. 
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