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ABSTRACT 

Historians have commonly associated the standardization 

and simplification of Chinese characters that occurred in 

the Ch'in period (221 B.C.-202 B.C.) with bureaucratic 

expansion. Their proposition is that the Ch'in empire's 

need for social uniformity and communicative efficiency has 

motivated character transformation from more pictographic, 

symbolic figures to more abstract, logographic patterns. 

But this view is supported less by rational or detailed 

research than by simple and intuitive reasoning. 

The acceptability of this hypothesis is evaluated here 

through (1) a critical analysis of bureaucracy and its 

impact on communication, and (2) a detailed examination of 

the formal properties of Ch'in characters and their effects 

on perception. In this thesis, I perform these tasks by 

taking a three-fold appxroach. First, I discuss the merits 

and demerits of bureaucracy with respect to its functions. 

Then, I elaborate upon aestheticism and writing materials as 

possible alternatives to communication for character 

transformation. Finally, I examine properties of Ch'in 

characters with regard to their communicative efficiencies. 
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CHAPTER 1 

INTRODUCTION 

1.1 Social Organization and Writing Technology 

Max Weber has proposed that the method for obtaining 

knowledge of the social sciences involves the following four 

tasks: (1) determining hypothetical "laws" and "factors" 

concerning certain social phenomena; (2) analyzing the 

historically-given individual configuration of those 

"factors" and their significant concrete interactions, 

conditioned by the historical context; (3) tracing as far 

into the past as possible the individual features of these 

historically evolved configurations which are 

contemporaneously significant, and finding historical 

explanations from their antecedents and their individual 

configurations; and finally, (4) predicting possible future 

constellations (Weber 1949:75,76). The present study 

attempts to satisfy these tasks with the use of a multi-

disciplinary approach. 

Governed by the above conditions, I will discuss the 

association between technology and society. I intend to 

argue that certain aspects of social organization influence 

certain areas of technology, and vice versa. To demonstrate 

this, I use a historical example from ancient China. I then 

emphasize the association between developments in social 

complexity (bureaucratization in particular), communicative 
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efficiency (as the product of social complication), and 

writing technology. 

By communicative efficiency, I mean an efficient mode 

in which infonaation and messages are comprehended and 

transmitted between communicating interactors. More 

specifically, communicative efficiency implies ease in 

learning, reproducing, and transferring information (Smalley 

1964). On the other hand, Schiffer and Skibo (1987:595) 

define technology as a corpus of artifacts, behaviors, and 

technical knowledge. I treat writing as technology so far 

as all of these aspects are present in writing. In ancient 

Chinese writing, bznishes, pens, tablets, and papers are 

artifacts of writing. Behaviors are those that involve such 

acts as transcribing — that is to put certain ideas into 

tangible forms. Technical knowledge of writing includes the 

ability to grasp and manipulate inherent principles to 

produce communicable characters. 

Seen in this light, characters are perceived as the 

material product of writing technology. Although they may 

not be "material" in that they are not substances, they take 

on certain forms and shapes that are tangible. These forms 

and shapes are comparable to those of, say, vessels in 

ceramic technology that have been studied by Schiffer and 

others (e.g., Schiffer and Skibo 1987; Keightley 1987; 

Vandiver 1987, 1988). They may be classified and analyzed 
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with respect to their social, cultural, and chronological 

contexts. 

1.2 The Background of Chinese Characters 

Chinese writing emerges as early as the fourteenth to 

the eleventh century B.C. under the archaic civilization 

which develops along the Yellow River basin in the northeast 

of what is now Honan Province. This civilization is known 

as the Shang dynasty (Gernet 1982:47). Nearly five thousand 

characters are contained in the writing of this period. The 

principles of their formation consist basically of two 

types: simple conventional signs or stylized drawings of 

objects or parts of objects, wen; and signs employed by 

association, tzu. The characters of this period are known 

as chia-ku-wen. "bone script," and chin-wen. "bronze 

script," since they are inscribed on oracle bones and bronze 

implements that are used for divination and ritual purposes. 

These styles of writing are characterized by curved strokes. 

Over the subsequent millennium, especially during the 

Warring States period (403 B.C.-221 B.C.) when many regional 

states developed, these characters became widespread. But 

along with this diffusion, different parts of the country 

modified many of these characters into different forms. All 

the foirms are, however, commonly characterized by curved 

strokes (Hung 1975a:111). 
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With the unification of the country by the state of 

Ch'in in 221 B.C., Chinese society established a regular, 

centralized bureaucratic organization. Accompanying this 

social development was a change in the style of Chinese 

writing. The calligraphic styles which predated the 

unification of the country are modified during the Ch'in 

period (221 B.C.- 202 B.C.). It is this process of 

modification that the present study emphasizes. 

The process of modification consists of the 

standardization and simplification of the characters. In 

this process, standardization of characters takes place 

first, creating a style called hsiao-chuan. "small seal 

script" (hereafter SS). Regional variation is abandoned and 

what were originally the local characters of Ch'in are 

adopted as the universal style. Then the style called li-

shu. "clerical script" (hereafter CL), is created as the 

curved strokes of the SS are changed into straight strokes, 

and many of the character forms are simplified. The process 

also transforms the characters from pictographic symbols 

into more abstract, logographic patterns. 

1.3 The Theory and Method of Analysis 

Specifically, my hypothesis states that this process of 

modification corresponded technologically to Ch'in 

bureaucratic expansion. Modification is related to the 
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increased need for communicative efficiency brought about by 

the establishment of a large, centralized bureaucratic 

state. Of course, the association between the communicative 

emphasis of a society and its writing technology has long 

been taken for granted by linguistic anthropologists and 

historians who specialize in both ancient China and 

elsewhere (e.g.. Driver 1976; Tsien 1962; Gowlett 1984; 

Goody 1986, 1987). Goody (1986:Ch.3, 1987iCh.l) contends, 

for example, that the development of writing plays a crucial 

role in such complex and "civilized" social organizations as 

bureaucratic states. According to his argument, written 

means of communication distinguish these states from other 

"non-civilized" societies by developing new patterns of 

human interaction. 

But these scholars base their analyses on the following 

two intuitive, and rather simplistic, assumptions: (1) that 

a complex society is organizational in nature, and thus sets 

forth conditions for efficient communication; and (2) 

simple, regular characters are more efficiently communicated 

than those that are complex and irregular. The present 

study examines these presumptions criticairy with detailed 

theoretical analysis and empirical observation. 

The critical discussion will compare theories and 

propositions from both sociology and linguistic anthropology 

that focus primarily on the relationship between social 
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organization and communication. Such comparison will 

function: (1) to move beyond the debate of whether 

bureaucracy is functional or dysfunctional; and (2) to 

reject the idea that aestheticism and/or writing materials 

can be alternatives to communicative efficiency for 

effecting character transformation. A detailed 

archeological and historical analysis of Ch'in social 

organization will supplement the theoretical discussion. 

Additionally, a comparative measurement of utility (or 

efficiency) of Ch'in characters will support the hypothesis, 

showing that modification is advantageous for the execution 

of efficient communication. Such a measurement is 

accomplished by applying cognitive tests to modern 

participants. 

1.4 Contents of Analysis 

In the functionalist sociological framework, 

represented by Service (1975) and Weber (1978), bureaucracy 

is characterized as a complex administrative system that 

corsists of the hierarchical organization of officials. The 

system is designed to carry out administration effectively 

over an extended area. Thus, bureaucracy is associated with 

a large state that has a centralized polity. In this mode 

of social organization, efficient communication among 

officials becomes a necessary task (Weber 1978:Ch.XI). This 
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yields accurate and sensible manipulation of abundant 

amounts of information as well as activities — like 

recording and bookkeeping — that demand manipulation of 

language. Development of writing is a significant 

"lubricant" for the execution of these routine tasks (Goody 

1977, 1986, 1987; Gowlett 1984). In this sense, 

standardized and simplified characters are technological 

tools that assist Ch'in's social organization. 

However, the functionalist view should not ignore 

certain dysfunctional variables. A number of interactionist 

scholars and conflict theorists point out such problems as 

conflicts among individuals and groups, bureaucrats under 

stress, problems with loyalty and commitment, and failure of 

organized actions (Merton 1940; Selznick 1948, 1949; Mills 

1959; Taub*1969; Bottomore 1974). These problems challenge 

the functionalist view of the role played by writing in the 

social organization of bureaucracy. 

Bureaucracy is a complex organization. Stresses and 

benefits are intertwined in the experience of officials, and 

both advantageous and disadvantageous actions take place in 

the organization. The system's general equilibrium relies 

on the bargains between individual expectations and the 

requirements of organized activities (Crozier 1964:206). 

Seen this way, both the functional as well as the 

dysfunctional stereotypes of bureaucracy are simplistic and 
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inaccurate. An appropriate analysis of bureaucracy must 

consider both its dynamics and its components in relation to 

each social and historical context (Eisenstadt 1964; 

Eisenstadt with Curelaru 1976; Yoffee 1979). Therefore, 

judgments about the efficiency of bureaucracy and the role 

of writing depend on such factors as time, actors, and 

setting as well as content of each activity or event. 

Archeological and historical data show that modified 

characters are well accepted by officials in a variety of 

recording activities (Chiang 1938:59; Sakaki 1970:19,26). 

Such popularization is not possible without support from the 

officials who use these characters. In other words, 

standardization and simplification of characters meet 

expectations and requirements of organized communicative 

activities under the Ch'in administration. They are 

favorable aspects of Ch'in bureaucracy. 

However, studies of writing in its artistic contexts 

suggest aestheticism as an alternative cause for character 

transformation. Branner (1954) observes, for instance, the 

impact of ornamental discipline to the development of 

Merovingian script in early Medieval Europe. Similarly, 

Goldin (1977) offers perspectives with regards to aesthetic 

focus on scripts of classical Islam. Aesthetic aspects of 

Chinese writing are also demonstrated. Traditionally, the 

Chinese considered writing to be the "art" of calligraphy 
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(Tsumakura 1989:8). Artistic traits are extracted from the 

form of Chinese characters. These traits include uniform 

size, equal thickness, as well as smooth and balanced curves 

for SS; or firm, smooth strokes of varied shape for CL 

(1938:53,60). 

Data that are extracted from various artifacts and 

historical doctiments, however, indicate that the emphasis of 

Ch'in administration is political power and practical 

administration (Li 1985:Ch.l5) rather than a luxurious 

enrichment of aestheticism. Here, writing is much more a 

technology of communication than artistic decoration. I 

will elaborate on this point below. 

Another alternative explanation for character 

modification is the development of writing materials and 

tools. Successive changes in the vehicles of writing — 

e.g., invention of seals, brush and ink, and wooden tablets 

or bamboo slips — are seen in the archaic history of China 

(Tsien 1962; Li 1985; Fazzioli 1986). These materials are 

also uried for Ch'in inscriptions. But here, historical data 

show no direct association between inventions of these 

materials with changes in the Ch'in characters. 

As for standardization, Ch'in's administrative goal 

behind the process is evident. The process is a part of a 

general standardization policy, which has been launched by 

the state in order to unify the land. The policy also 
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includes monetary units, units of measurement, legal codes, 

and ideology (Bodde 1938; Hung 1975a). Such standard means 

of communication provides a strong foundation on which 

consolidation is established. However, archeological and 

historical analysis is limited with regard to the 

association of the state's administrative and communicative 

goal with the process of simplification. This is, then, 

supplemented by an empirical examination of the utility of 

Ch'in characters. 

1.5 The Components of Efficiency 

Chinese characters are symbols and signs that represent 

meanings. They are composed of minimal meaningful units 

that are called "radicals." Each of these radicals is 

further constituted by lined components that are called 

"strokes." Through simplification, strokes of the Ch'in 

characters shift from curved to straight, and the complex 

intertwisting of strokes are separated and reduced. If 

simplification facilitates communicative efficiency, the 

efficiency should be measurable on the basis of perceptive 

and cognitive criteria. For this study I have selected 

speed and accuracy in three domains: acquisition, 

reproduction, and transmission of the characters. The 

present study carries out such measurements, supported by 

studies dealing with the technical function of the formal 
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properties of artifacts (Schiffer and Skibo 1987), and the 

perceptibility of forms (Fitts et al. 1956; Klenuner 1961; 

Gibson et al. 1962). 

In the acquisition test, participants are asked to 

identify identical pairs among a set of characters. Two 

sets of characters, SS and CL, are prepared. In the 

reproduction test, participants are exposed to SS and CL. 

They are asked to reproduce these characters as quickly and 

accurately as possible. In the test of transmission, 

participants are asked to write a sentence repeatedly in SS 

and CL. In all of these tests, the timing and accuracy are 

measured and compared between the styles. Showing that CL 

is communicated with greater speed and accuracy than SS, 

these tests provide supportive evidence for the hypothesis 

that simplification improves communicative efficiency. 

In sum, through the interdisciplinairy approach, which 

incorporates sociological analysis, archeological and 

historical research, and psychological examination, this 

study explicates the social function of linguistic 

technology. In so doing, the study tests a claim that many 

linguistic anthropologists and historians have merely 

assumed. Thereby, it hopes to contribute to the 

understanding of the processes through which writing, 

literacy, modes of communication and social organization are 

associated and developed. 
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CHAPTER 2 

THE DYNAMICS OF BUREAUCRACY 

2.1 The Functional-Dysfunctional Debate 

The functional view of bureaucracy has been developed 

by Weber (1978), who argues that bureaucracies embody an 

"ideal" form of social organization that efficiently 

functions on the basis of rational and cooperative 

inteirpersonal relationships. According to Weber 

(1978:Ch.XI), bureaucratic social organization is 

characterized, ideally, by the following six aspects: (1) 

the principle of official jurisdictional areas, which are 

generally ordered by administrative rules; (2) the system of 

super- and sub-ordination on the basis of office hierarchy 

and channels of appeal; (3) management of the offices based 

on written records, and a staff of subaltern officials and 

scribes of all sorts; (4) office management, which yields 

specialization and training; (5) the full working capacity 

of the official, irrespective of his working time in the 

office; and (6) the management of offices that must follow 

general rules, which are more or less stable, exhaustive, 

learnable, and that represent a special technical expertise 

which the officials possess. 

Through his analysis of the origins of state and 

civilization based on a socio-evolutionary perspective, 

Service (1975) notes the significance of instituted 
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political power and hierarchical order for the establishment 

of bureaucracy. He argues that bureaucracy — the key to 

the establishment of archaic civilizations — can be 

distinguished from "a simple local primitive homogeneous 

ethnic unit" on the basis of "writing and mathematical 

notations with associated tax and census scribes, great 

specialized art, metallurgy, elaborate ceremonial religion, 

and grand public monuments and other works." These are the 

final products of a centralizing and expanding political 

organization (1975:308). 

The socio-evolutionary perspective on which this 

proposition is based has led Service to argue that societies 

or cultures develop unilaterally and internally, while the 

cause of their collapse is external. Thus, a civilized 

society may grow stronger and become dominant over its 

peripheral and less-powerful societies, while its decline 

may be caused by the rise of a superior civilizations 

(1975:320-322). This unilateral evolutionism, which allows 

only the external cause for a society to decline, has been 

criticized as reductionistic. It fails to account for the 

dynamics of the society's rise and fall as internal 

processes of social change (Yoffee 1979:10). 

In any event, these aspects of bureaucratic social 

organization imply an extension of administrative tasks. On 

the one hand, administrative tasks must be quantitatively 
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extended (Weber 1978:969). Because of this natural 

consequence, bureaucratization is often associated with a 

large state. On the other hand, the organization requires 

qualitative complication of the administrative tasks as 

well. Thus, bureaucratic activities yield organization and 

intensive labor. 

Technological adaptation becomes crucial in 

accomplishing these requirements, as Weber explains; 

The decisive reason for the advance of bureaucratic 
organization has always been its purely technical 
superiority over any other form of organization 
...Precision, speed, unambiguity, knowledge of the 
files, continuity, discretion, unity, strict 
subordination, reduction of friction and of 
material and personal costs — these are raised to 
the optimum point in the strictly bureaucratic 
administration, and especially in its monocratic 
form (1978:973). 

Needless to say, these aspects and features of bureaucracy 

reflect, and thus cannot take place without, the 

communication that allows efficient manipulation of 

knowledge and information among the members of the 

organization. 

In this functional framework, writing is considered a 

significant tool which meets such a communicative need. 

Goody (1986, 1987) directs his attention to the impact of 

writing on religious, economic, administrative, and legal 

activities of various societies throughout the history. 

Here, he argues that the development of a complex social 

organization that is capable of manipulating these 
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activities is only possible with the assistance of writing. 

Observing the pre-colonial societies of Africa in contrast 

to their post-colonial transitions. Goody (1986:Ch.3) 

supports this perspective. He shows that although 

traditional African societies have developed relatively 

complex forms of government, and although some features of 

bureaucratic organization are present in these societies, 

the absence of writing has placed limits on the efficacy of 

communication. Consequently, no complex forms of 

government, as well as of business firms, churches and other 

large-scale organizations have developed until they were 

introduced from the West (1986:91,105). 

All that has been discussed so far is based on the 

operational aspects of bureaucracy. The proposed hypothesis 

of association between the development of writing technology 

and expansion of bureaucratic social organization presumes 

that the nature of the social organization is harmonious and 

ordered. In this perspective, technology assists the 

hainaonious nature of the society. However, this functional 

presumption is challenged by the dysfunctionalist view of 

social organization. Because of individual as well as group 

antagonisms, riots, and revolutions, society is not 

necessarily hamonious or ordered. 

From the dysfunctional point of view, functionalists 

neglect individual personality and group ethos. The 
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functional framework magically eliminates conflicts that 

occur among these individuals and groups in order to show 

that the "system" is intrinsically harmonious, iiniform, and 

ordered. In doing so, it removes the possibilities of 

dealing with social change, as well as with mechanics and 

processes of history (Mills 1959:42,43). 

Merton (1940:562) was among the first to consider the 

dysfunction of bureaucracy. Proposing that Weber is almost 

exclusively concerned with what the bureaucratic structure 

attains (i.e., precision, reliability, and efficiency), he 

focuses on the restrictive aspects of bureaucracy: 

...the bureaucratic structure... may be examined 
from another perspective provided by the 
ambivalence. ...the bureaucratic stiructure exerts 
a constant pressure upon the official to be 
"methodical, prudent, disciplined." If the 
bureaucracy is to operate successfully, it must 
attain a high degree of reliability of behavior, an 
unusual degree of conformity with prescribed 
patterns of action (1940:562). 

Merton argues that discipline, the fundamental importance of 

bureaucracy which may be as highly developed in a religious 

or economic organization as in the army, can be effective 

only when there are strong sentiments which entail devotion 

to one's duties, a keen sense of the limitation of one's 

authority and competence, and methodical performance of 

routine activities. Thus, "the efficacy of social structure 

depends ultimately upon infusing group participants with 

appropriate attitudes and sentiments" (1940:562). 
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In this respect, there is no efficient system without 

the support of its constituent individual and group 

components. Merton goes further to argue that the 

discipline that a bureaucratic system imposes on individual 

and group participants may displace goals that the system 

tries to achieve. Adherence to the rules, originally 

conceived as a means for these participants to perform their 

duties, becomes transformed into an end in itself 

(1940:563). Moreover, this will entail the development of a 

strong "espirit de corps" at a group level, creating a gap 

between the bureaucrats and their public clientele for whom 

they must offer their service (1940:564; Crozier 1964:179). 

Through his analysis of bureaucracy in post-colonial 

India, Taub (1969) investigates a situation where officials 

lose their motivation to serve at a job which has not lived 

up to their expectations. The Indian Administrative Seirvice 

(IAS), the object of Taub's research, has been established 

since India's independence from Britain's colonial rule in 

1947. IAS inherited some aspects of the system which had 

been established by India's colonial irulers to emphasize 

collection of taxes and maintenance of law and order. Among 

these aspects are recruitment and promotion procedures that 

enable administration to function with only a handful of 

elites. At the same time, however, the following two 

aspects differentiates the new system from the old: first, a 
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shift in the nature of the job from the maintenance of law 

and order and the collection of taxes to the more 

complicated and varied tasks of India's post-colonial 

development; and second, a shift in the status of officers 

from representatives of the Crown to public servants 

(1969:192). The end product is labyrinthine governmental 

procedures that require high levels of specialization and 

technical know-how, combined with officers' sense of 

degradation. Thereby, motivation to put forth more effort 

than that accorded to routine work has not been forthcoming 

at the requisite level, and this lack in turn raises 

questions regarding lAS's ability to overcome obstacles that 

India faces on the road to development (1969:191). 

The "personal/impersonal opposition" that lies at the 

heart of bureaucratic dysfunction may cause conflict not 

only between bureaucrats and public clientele, but also 

between various interacting individuals and groups within 

the system. From the standpoint of social organizations 

acting as formal systems, bureaucrats are but participants 

in assigned segments of the cooperative, rational system. 

Meanwhile, the power and authority to which these rational 

individuals are conimitted are in the hands of administrative 

elites who constitute the dominant class in society 

(Bottomore 1974:132). But as Selznick (1948:26) shows, 

these "rational individuals" in fact have a propensity to 
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resist depersonalization, to spill over the boundaries of 

their segmentary roles, to participate as "wholes." This 

idea of individual as a whole indicates a dynamic 

personality that consists of interacting wishes, 

compulsions, restraints, and adaptive structure. 

Rationality is only a part of this dynamic whole (1948:28). 

This whole individual raises problems for the organization, 

partly because of the needs of his/her own personality, 

partly because s/he brings with him a set of established 

habits and commitments to special groups outside of the 

organization (1948:26). In this respect, administrative 

elites constitute only one part of the "plurality" of 

elites, groups, and classes in society, and that its 

independent power, at one extreme, and its political 

neutrality, at the other, are modified and curtailed by the 

interests and aims of the class which it represents 

(Bottomore 1974:140). 

A historical example of this is shown in Selznick's 

(1949) study of the Tennessee Valley Authority (TVA), a 

federal power-conservation agency of the United States, 

created in 1933. Here, officials are in conflict with the 

general requirement of the system. TVA mobilizes policies 

for large-scale regional planning, based on the directives 

of a central management and the requirements of a statute. 

It does so on the assumption that common organizational 
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goals exist and that they are effective in shaping rational 

administrative behavior. But this assumption breaks down, 

and planning leads to unexpected consequences, as officials 

are faced with the need to deal selectively with their 

environments in the exercise of discretion. Individual 

administrators find it difficult to restrict their interest 

and involvement to the formal goals of the policy they are 

executing; they tend to be involved wholly, bringing to bear 

their own factional interests on a day-to-day basis 

(1949:155). 

Thus, these dysfunctionalist argviments and examples 

point out that the functional representation of bureaucracy 

is problematic, and that order, harmony, and efficiency are 

not necessarily intrinsic to the social organization. From 

this perspective, there is no such thing as efficient 

communication. Thus, the association between the 

development of writing and social organization becomes 

irrelevant. 

The dysfunctionalist challenge does not, however, 

eliminate the role of functionalism in explaining the 

organization of bureaucracy. It appears that reduction to 

neither of the two perspectives will provide a proper 

understanding of the complex nature of the bureaucratic 

system. Rather, the complex nature of the system is 

understood by integrating the two perspectives. In this 
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integrated framework, the system is perceived as a dynamic 

organization that is based on two interacting forces — one 

that enforces rationality and order as well as efficient 

functioning of the system, and another that struggles 

against it in favor of personal interests. 

For example, Eisenstadt (1964) characterizes the two 

forces "integration" and "differentiation." The very 

complexity of the bureaucratic systems is owed, on the one 

hand, to the emergence of differentiated and specialized 

institutional spheres — either composed of individuals or 

groups — that depend upon each other. Each of these 

interdependent spheres concomitantly seeks the autonomy of 

its own sphere of social activity. On the other hand, 

complexity results from the need of ti'ie system as a-whole to 

integrate these spheres, regulating the normative and 

organizational relations of each of them with other spheres. 

Expansion of the system yields an "advanced" level of 

differentiation. This in turn increases the autonomy of 

each sphere and creates more complex problems of integrating 

these specialized activities into one systemic framework 

(Eisenstadt 1964:377). 

An earlier attempt to understand the system with 

respect to integration of conflicting forces can be found in 

Selznick (1948; 1949). Besides his observation about the 

dysfunction of bureaucracy, Selznick deals with the problem 
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of the organization's self-defensive mechanisms against its 

dysfunction. Here, he introduces such processes as "co-

optation," by which the system absorbs new elements into the 

leadership or policy-making structure as a means of averting 

threats to its stability or existence (Selznick 1948:34). 

An organization like TVA incorporates this process, giving 

both the directives of central authority and the interests 

of local administrators a shore in the decision making 

process (Selznick 1949:Ch.VII). Similarly, Gouldner 

observes that bureaucracy imposes impersonal rules and 

regulations to reduce the tensions that are due, in part, to 

the differences of values among groups, to the impossibility 

of elaborating norms acceptable to everyone, and to the 

steady decrease of friendly informal interactions (Gouldner 

1954:240; Crozier 1964:182). Gouldner argues that such 

rules may be used, without conflict, in an organization by 

supervisors and subordinates alike (Gouldner 1954:172-174). 

Both groups take advantage of them as a bargaining tool, 

inasmuch as each can suspend their application or insist 

upon it (Crozier 1964:182). 

Based on these views, Crozier (1964:206) observes that 

a bureaucratic system's general equilibrium relies on the 

bargains that individuals and the groups of each specialized 

institutional sphere can make on the basis of their 

expectations and values, on the one hand, and on the 
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requirements of the system's organized activities, on the 

other. This offers a more holistic picture of bureaucracy: 

Within this general framework, bureaucratic systems 
of organization... offer a fairly good combination 
of independence and security. Rules protect the 
people who submit to them. Within the area 
delimited by the rules, they are free to make their 
own contribution according to their arbitrary whim 
(1964:206). 

In this framework, the rules can be seen as protecting 

bureaucrats from their competitors' hostile reactions, 

although the rules prevent these bureaucrats from obtaining 

a distinctive success among their colleagues (1964:206,207). 

Crozier contends that the system that imposes such rules can 

be considered beneficial rather than coercive; 

We shall go even further and argue that a 
bureaucratic system of organization always relies on 
a certain amount of compulsory participation which 
appears to be... more gratifying for the individual 
than the voluntary participation for which... he is 
fighting (1964:207). 

The latent function of bureaucratic rigidity can be 
understood in this perspective as primarily a 
protective function. It provides the individual 
with the minimum of security necessary to him for 
dealing with his fellows in the pursuit of the 
necessary co-operative activities (1964:207,208). 

These arguments contribute to the broader understanding 

of bureaucratic systems by pointing out that: (1) the 

potential for conflict and change is as much inherent in the 

system as order and harmony; (2) both stresses and benefits 

are intertwined in the actions and regulations that 

participants experience. But caught in its attempt to argue 
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for the system's "ultimate" equilibrium or homeostatic 

social adaptations, the argument returns to the ultra-

functionalist framework. It fails to represent the dynamic 

nature of the system's organization by adhering to the view 

that the system is "ultimately" integrated, ordered, and 

harmonious. In this framework, therefore, participants are 

likely to suppress their feelings and endure most, if not 

all, of the conflicts for the sake of their security as well 

as the system's maintenance. 

From the standpoint of "organizational dynamics," 

however, an adequate degree of integration (i.e., adherence 

to equilibrixim or homeostasis) need not be the 

organization's actual and necessary response to the problems 

of maintaining social order that are created by increased 

differentiation (Eisenstadt 1964:378; Yoffee 1979:17). 

These problems can allow the system to achieve integration 

by opening up new possibilities for its technological 

development, expansion of political power, or cultural, 

religious, philosophical, and personal activity. But at any 

given level of differentiation, the system or its 

componential subsystems may also not achieve an adequate 

degree of integration. Consequently, the potentiality for 

the system to "advance" may fail to crystallize; and the 

system may merely cope with the problems but never solve 
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them (Eisenstadt 1964:378; Eisenstadt with Curelaru 

1976:369). 

Different institutional contours and integrated 

mechanisms may develop at each level of differentiation, 

creating different boundary-maintaining mechanisms, 

directions of change, and potential for further development 

or for breakdown and regression (1964:381). Thus, as Yoffee 

(1979:27) argues, the society may either remain in a kind of 

homeostasis, will involute, or will disintegrate if the 

basic problems posed by increasing differentiation are not 

resolved by progressive integration: 

Examples of these... can be explained in terms of 
the ecological and societal constraints placed on 
the system. If differentiation is resolved by 
progressive integration, social evolution proceeds 
in the direction of sociocultural complexity. This 
complexity, however, may not ultimately be equated 
with greater flexibility in dealing with the 
environment (1979:27). 

In light of organizational dynamics, no a priori 

generalization can be made about the nature of bureaucracy, 

its levels and directions of "advancement," or its 

activities. While the propensity for conflict and change is 

inherent in the construction of any system and its 

activities, the intensity, location, and orientation of 

conflicts and of propensity to change vary greatly among 

societies with different organizational properties 

(Eisenstadt with Curelaru 1976:370). This accentuates the 

need for context-relative analysis, if any analysis of 
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bureaucracy is called upon. Judgments about the efficiency 

of a bureaucratic activity or event depend on the context 

(i.e., time, space, actors and their backgroxaid, and 

setting) as well as content of the activity or the event. 

Having clarified the dynamic nature of bureaucratic 

systems and having proposed the need for a context-relative 

approach in coping with the problem of the system's 

organizational characteristics, the following section of 

this chapter will observe the characteristics of Ch'in 

bureaucracy in particular and the expected role of character 

modification in Ch'in bureaucracy. 

2.2 The Ch'in Bureaucracy 

Historical as well as archeological data show that 

China took a critical step in its social expansion and 

complication during the Ch'in period. In 221 B.C., China — 

by then a country consisting of competing regional states 

based on monarchy — is unified into a centralized, imperial 

State by king Chen (246 B.C.-210 B.C.) of the state of Ch'in 

(e.g., Ronan and Needham 1978:33). The king declares 

himself Ch'in Shih-huana-ti. the "first emperor" of China 

(e.g., Rodzinski 1979:47). 

In order to exercise its power to rule over a massive 

population and an extensive area of territory that resulted 

from the unification, Ch'in adopts a centralized 
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bureaucratic administration. Centralization is already 

present among some of the regional states before Ch'in 

unified the country. Ch'in systematizes the bureaucratic 

institutions of these states under the unification (Hung 

1975a:92,93). 

Features of bureaucracy that Weber (1978:Ch.XI) 

presents are seen in Ch'in social organization. For 

instance, extension toward the centralized bureaucracy which 

rules over an extended area is traced through the 

extraordinary number of bronze weapons, many having 

inscriptions of dates and manufacturers (Li 1985:234). 

These weapons suggests the extension of power toward 

unification on the basis of severe military conquests and 

continuous engagement in warfare. Locations of the sites 

where these weapons have been found suggest that Ch'in's 

rule covers a wide area of the Chinese region — from the 

contemporary province of Liaoning in the northeast to the 

contemporary province of Kwangtung in the south (1985:234). 

Administrative agencies are established on the basis of 

institutional hierarchy. Within the central executive 

organization, there are the "emperor," huana-ti. and the 

"three ducal ministers," san kuna. which consist of the 

"chancellors" (managers of the state affairs), the "grand 

commandant" (the chief military officials), and the "grantee 

secretary" (deputy chancellor) (Hung 1975a:93-95). A 
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comprehensive local administrative system of the so-called 

"commandaries" (chun) and "prefectures" (hsien) is also 

established. With this system, the entire country is 

divided into local administrative units under the commands 

of the central executive organization (1975a:97). Together, 

these administrative bodies and units take part in the 

management of various state, economic, and military affairs. 

The organization within these central and regional 

agencies consists of an official hierarchy. The three ducal 

ministers assist the emperor in carrying out his 

administrative orders. "Nine ministers," chiu ch^ing. work 

under the ducal ministers. These nine also appoint 

officials and commandants to work under them (1975a:93,95). 

A similar hierarchical organization is present in the local 

commandaries and prefectures. There are "commandary 

administrators," chun-shou. whom the central government 

appoints. Under them are "military governors" fchun-wei), 

"supervisors" fchien vu-shih), "prefects" fhsien-lina), and 

"chiefs" fhsien-chanq). These people are responsible for 

managing the fiscal affairs of the prefectures. In this 

manner, the hierarchy reaches down to the level of local 

households (1975a:99-101). 

Management of offices and communication among officials 

on the basis of written records are evident from a variety 

of artifacts. The emperor's orders were written and sealed. 
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for instance, in the form of "imperial rescripts," chao. 

The abundance of such artifacts as official seals and 

inscribed slips and tablets in many archeological contexts 

provide evidence for the frequent creation and use of 

written records and files (Li 1985). As for the seals, they 

often have inscriptions that represent names, positions, and 

statuses of officials. They are, like that of the emperor 

in the case of rescripts, used for the recognition and 

identification of various docviments. It should be noted 

that the seals are called xi before the Ch'in dynasty. But 

this refers only to the imperial seals after the 

unification; whereas the seals in general are referred to as 

vin after the unificatior; (1985:399). This need for the 

distinction of names may well reflect the increased 

popularization of the seals by the time of Ch'in. The so-

called "phrase seals" and "figure seals" appear in large 

numbers beginning in the Ch'in period. The former contain 

auspicious phrases and moral sayings, while the latter 

feature a variety of human and animal figures that are 

occasionally combined with writing (1985:410). 

Traces of intensive labor that required the specialized 

skills of officials and workers are evident in a variety of 

planned state programs. Such programs include the 

construction of palaces and other large-scale architecture, 

nationwide road building, expansion of territory, and the 
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conquest of local states and tribes by organized military 

force (Rodzinski 1979:47-49). The construction of the Great 

Wall, for instance, is naturally associated with Ch'in and 

Shih-huang-ti. The Wall was built to defend the country 

from the frequent invasions of local tribes in the north. 

Research shows that the Wall stretches over five thousand 

kilometers (Li 1985:249). Another example is the mausoleum 

of Shih-huang-ti in Shensi Province. Historical sources 

hold that more than seven hundred thousand workers were 

conscripted for the construction of the mound (1985:254). 

The field suirvey in 1962 shows that the mausoleum is as 

large as 45 meters in height, and 350 meters multiplied by 

348 meters in base area (1985:252). Subsequent surveys 

since 1974 reveal many ceramic figures that are located in 

the vicinity of the mausoleiam. These figures of soldiers 

and horses cover the excavated-pit area of over nineteen-

thousand square meters (1985:236). The scale and intensity 

of these sites and artifacts reflect Ch'in's use of 

intensive labor. 

Establishment of general rules and principles that 

assist official management are present. Even before it 

comes to acquire power in 221 B.C., the Ch'in dynasty adopts 

Legalism as its ideological and ethical foundation (Bodde 

1938:8; Rodzinski 1979:47). Chan (1963:251) describes the 

regulatory nature of Legalism: 
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It accepted no authority except that of the ruler 
and looked for no precedent. Its aim was political 
control of the state and the population, a control 
to be achieved through an intensive set of laws, 
backed up by generous rewards and severe 
punishments. According to their theory, aggression, 
war, and regimentation would be used without 
hesitation so long as they contributed to the power 
of the ruler. 

On this ideological basis, Ch'in practiced rigorous 

dictatorship to consolidate its political power under Shih-

huang-ti. It used violent means to maintain socio-political 

order over the forces of reaction and counterrestoration 

(Mass criticism group, 1975:134). Major occasions in which 

such violent means are used to rule include the burning of 

the privately-owned Confucian classics, as well as the 

burying of "lawbreaking" Confucian scholars. Such ideas and 

scholars were considered to have encouraged the old 

aristocracy rather than the centralized dictatorship by 

emphasizing the need to return to the Golden Age of the past 

(1975:135). 

Aside from the adaptation of this ideological and 

ethical system, the standardization policy is launched by 

Shih-huana-ti. assisted by his adviser Li Ssu (Hung 

1975a:108-115; Bodde 1938:10,11). Under this policy, 

generalized rules are established with regard to law, 

monetary units, weights and measures, written language, 

calendar, and cart axles. Standardized measures are found 

in such artifacts as liana, "measuring cups and bowls," and 

chuan. "weights." Liang are made of either bronze or clay 
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with standardized sizes, many of them have the inscriptions 

of the imperial edict (Li 1985:241). Chuan are made of 

bronze in standardized sizes, and some also have inscribed 

edicts (1985:245,246). Through the process of 

standardization, a variety of regional laws, codes, and 

units of measure become communicable nationwide. There is 

no doubt, then, that knowledge of these generalized rules is 

required of an individual not only to hold official 

positions in the administration, but also to survive as a 

member of the society. 

These historical and archeological data confirm that 

Ch'in established a complex and systematic social 

organization that required intensive communication, as well 

as rich knowledge and expertise, to handle actions among the 

members. It should be noted, however, that some of these 

features of bureaucratic organization were not unique to the 

Ch'in period. They existed before Ch'in's unification of 

the country. For instance, various states established an 

official hierarchy, having the king of the state as its head 

ruler. These states possessed a whole network of 

bureaucratic organizations by which the central government 

extended its rule over the localities (Hung 1975a;93). 

Recording activities were already present in these states as 

can be seen from excavated artifacts, including inscribed 

bamboo slips, wooden tablets, and seals (Tsien 1962:54,94-
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96; Li 1985:399-433). Yet, the situation was diverse and 

complex in that the political and technological conditions 

varied from one state to another. Thus, as Hung (1975a:93) 

comments, when Sh ih-huana-1 i established a centralized 

system, it was necessary for him to systematize the 

bureaucratic institutions of the various states. Thus, "it 

was on such foundation that he established a bureaucratic 

system, from the central to the local government" 

(1975a:93). In this sense, the standardization policy had a 

significant consolidating function. 

However, historical data regarding dysfunctional 

aspects of Ch'in administration are also available. As 

Gernet (1982:108,109) summarizes, the number of military 

operations and large-scale public works conducted, as well 

as the extreme rigor of the penal system, exacerbated 

intolerance of the imperial administration. Consequently, 

the empire was broken apart by the rise of popular 

rebellions in 209 B.C. (soon after the death of Shih-huana-

ti), followed by a series of battles among the warlords, 

which resulted in the establishment of the Han dynasty by 

Liu Pang in 202 B.C. (1982:109-110). 

These dysfunctional aspects are the results of, rather 

than the contemporaneous covmterparts of, the functional 

aspects of Ch'in bureaucracy. Of course, resistance against 

Ch'in's rigorous rule by local cliques was expected since 
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the beginning of its administration (Yang 1975:208). It may 

be perceived that "the lack of thoroughness in suppressing 

counterrevolution was one of Shih-huana-ti's shortcomings, 

and another important reason for Ch'in's downfall" 

(1975:212). 

But Shih-huana-ti's establishment of a centralized 

bureaucracy as well as the progressive administrative 

achievements, which included a standardization policy, must 

have ended the sufferings "inflicted on the broad masses of 

the people by the long period of the partitioning of the 

country by the feudal lords and the unending succession of 

wars of annexation" (Mass criticism group 1975:140). 

Furthermore, the structure of the centralized bureaucracy 

that Ch'in created was serially maintained, or revived, by 

svibsequent dynasties throughout the history of China (Hung 

1975b:155). The favorable aspects of Ch'in's centralized 

bureaucracy was thereby highlighted. 

The favorable aspects of the modification of writing 

are supported by archeological data. Ch'in's intensive 

communicative activities are evident from a massive number 

of recorded materials, such as seals and tablets. The 

abundance of these recording materials would not have been 

possible without the wide acceptance and use of modified 

characters. The flourishing of CL is seen from the abundant 

amount of inscribed materials (e.g., bamboo and wooden 
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slips) that are associated with the early part of the Han 

period (202 B.C. and 220 A.D.). However, the lack of 

evidence in Ch'in's archeological context has long led many 

historians to associate CL with the Han period (Sakaki 

1970:26). In 1975, this belief was overturned by 

archeological evidence of CL, which was discovered in a 

Ch'in tomb in Yunmeng County of Hupeh Province (People's 

Republic of China) (Li 1985:425,430,431). This evidence 

consists of two wooden tablets identified as soldiers' 

letters written home. 

In any event, these data support the likelihood that 

Ch'in characters facilitated communicative efficiency, and 

thus assisted Ch'in's administrative needs. This 

modification process, then, most likely belongs to the 

functional aspect of Ch'in's bureaucratic organization. 
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CHAPTER 3 

THE CAUSE AND THE PROCESS OF MODIFICATION 

3.1 Alternative Causes 

On the basis of theoretical reflection as well as 

historical and archeological evidence, the previous chapter 

has discussed the possibility that Ch'in characters were 

designed to facilitate communicative efficiency. In this 

chapter, attention is directed to details of the 

modification process. This section explores and rejects 

aestheticism and writing materials as alternatives to 

communicative efficiency for character transformation. The 

subsequent section will elaborate the details of the 

standardization and simplification processes, pointing out 

what is known and what should be further investigated. 

There are cases where society is well provided with 

technical inventions, but the inventions are used only to 

the degree that they allow the realization of "imaginative 

construction" (Ellul 1964:70). Chinese characters are often 

the subject of such construction. The linkage between their 

appearances and the artistic sense of the individual writer 

immediately calls to mind "calligraphy." Thus, characters 

are not the mere reflections of styles, but also expressions 

of the background, skill, sensuality, mind and passions of 

the writer (Chiang 1938:11; Fazzioli 1986:17). When the 

emphasis is placed on individual expression, writing 



47 

technology is subordinated to aestheticism, rather than to 

communicative efficiency. 

Historical evidence for an aesthetic source of writing 

technology can be observed in China and elsewhere. The 

well-known style of art called "Baroque" emerges in post-

Renaissance Europe, influencing calligraphy as well as other 

fields of art, music, and architecture. In calligraphy, the 

era is known as "the age of the writing master" (Anderson 

1969:135). The collaboration of master penmen and master 

engravers of the era produced the decorative baroque 

letters, which eventually developed into a showcase for 

intaglio skills (1969:142). 

Much earlier, between the sixth and the ninth century, 

an illuminated pattern of writing developed in Ireland. The 

style was associated with religious movements, which, in 

turn, encouraged high skills in the art of writing and 

illumination (1969:78). Branner (1954) shows the spread and 

further local development of this style to characters that 

are composed of thin, delicate lines in seventh-century 

France. These characters of the so-called "Merovingian 

script" suit the art of book-making. The characters are 

integrated and ordered with colophons and decorative figures 

(e.g., fish, bird, shafts, and flowers) to constitute "the 

esthetic possibilities of format, size, spacing, and 

ornamentation" of a text (1954:678,684,685,689). Similarly, 
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the focus on the grid coordination of scripts in composing 

the illtimination of a text is indicated by Goldin's 

(1977:111,113) study of traditional Islamic writing. Such 

illuminated writing has also been attributed to Islamic 

religion, which has identified artistic adequacy with 

religious adequacy (1977:111).. 

The influence of shu-fa. the "art of calligraphy," on 

Chinese characters has been dominant throughout Chinese 

history (Tsumakura 1989:8,9). Traditionally, calligraphy 

constitutes one of the so-called liu-vun. "six arts" — 

ritual, music, attack and defense, writing, and calculation 

(1989:8). The historical record shows that King Wen of the 

Wei dynasty (186-226 A.D.) declared the independence of art 

(including calligraphy) from state affairs (Sakaki 

1970:35,36). Subsequently, the well-known names of the so-

called wen-ren. "men of letters" (such as Wang Yih-chih, 

307-379 A.D.) and a variety of their handwritings appear 

(1970:40). 

Chiang (1938) describes the aesthetic traits of SS and 

CL as well. As for SS characters, their reproduction shows 

that "the characters are of uniform size, and every line is 

of equal thickness, smoothly curved and well-balanced. 

... It is a style much practiced by calligraphers and 

painters with the object of acquiring assurance of stroke 

and mastery of pattern" (1938:53). As for CL, there are, in 
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contrast to SS, variations in the shape of stroke. But they 

are commonly directed toward firmness and smoothness that 

produce the decorative aspects of these characters 

(1938:59,60). 

However, these features do not necessarily demonstrate 

an aesthetic cause of character transformation. This is 

because an observer can freely assign artistic traits in 

anything s/he sees. To show the cause of technical change 

is to demonstrate that the content of the cause is 

emphasized by the people who produced the change. In the 

Ch'in case, unlike the Wei dynasty, there is no evidence 

that administrators promoted the development of aestheticism 

apart from the State. In fact, Chiang (1938:59) notes that 

one cannot be sure if the original examples of CL "were 

beautiful in appearance or merely serviceable, although it 

is clear that later developers adopted beauty rather than 

convenience as their standard." 

Ellul (1964:70) points out that the consequence of the 

aesthetic cause of technology is an extreme local 

diversification of techniques. Writing techniques vary 

greatly under the freedom of individual expression. But the 

standardization of characters in the Ch'in dynasty is the 

exact opposite process from local or individual 

diversification. As has been shown from the historical as 

well as archeological records, the emphasis of Ch'in's 
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rigorous administration is the establishment of a 

consolidated government and an efficient communication 

system, rather than artistic luxuries (see 2.2). Thus, the 

expected function of Ch'in characters is uniformity which 

facilitates consolidation rather than the diversity that 

promotes a sense of aestheticism. This, however, does not 

necessarily deny the aesthetic aspects of Ch'in characters, 

like the ones that Chiang (1938:53,59,60) indicates. These 

aspects constitute a small part of writing technique, which 

is, in turn, integrated into the effect of communicative 

efficiency. 

Another possible cause has to do with changes in 

writing materials, both materials on which characters are 

inscribed and tools by which they are inscribed. 

Modification of Ch'in characters may be due to the change in 

writing materials, and not to the communicative efficiency. 

This is hinted by the meaning and background of terms that 

signify Ch'in characters. For example, chuan in chuan-shu. 

"seal script," or hsiao-chuan (SS) refers to "seal," perhaps 

because the style is used for the purpose of engraving seals 

(Chiang 1938:53). Seal scripts are also associated with 

engraving edict plates or stone monuments (Li 1985:456). 

Hence, the curved strokes of chuan-shu may have been 

developed along with seals, plates, and stone implements, in 

order to facilitate engraving procedures. 
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However, this still does not provide sufficient grounds 

for supposing that writing materials resulted in a 

standardization that created SS. If the development of such 

materials as seals and edict plates has, in fact, 

facilitated standardized characters, it must be because 

these materials had to satisfy such communicative functions 

as comprehensibility of identity (e.g., identity of the 

owner of the seal) and of authority (e.g., authorization 

through the publication of edicts). 

On the other hand, li in li-shu (CL) refers to the word 

tu-li. meaning "prisoners" or "prison officials." Thus, 

some scholars argue that the rise of CL is associated with 

officials' need to deal with legal and criminal affairs. 

This term, then, is associated with official activities 

(1985:456). The earliest archeological evidence of the 

official script, written with ink on wooden slips and 

tablets, was unearthed at the Ch'in tomb in Yunmeng County 

(see 2.2). Much of the significant evidence of CL from the 

Han dynasty (Tsien 1962:96) is also written with ink on 

wooden and bamboo tablets. These facts suggest to the 

observer that CL may have developed with such writing 

implements as wooden and bamboo tablets, brushes, and ink. 

But here again, there is not sufficient reason to 

associate the rise of Ch'in writing with the development of 

writing materials. Bamboo and wooden slips, ink, and 



52 

brushes were invented long before SS or CL. Use of the 

brush goes back as early as the Neolithic period, where some 

ceramics indicate the traces of brush painting. Oracle 

bones, jade, and pottery of the Shang dynasty (the 

fourteenth to the eleventh century B.C.) clearly show brush-

written characters (Tsien 1962:28; Li 1985:458). Meanwhile, 

there is archeological evidence of bamboo and wooden slips 

and tablets dating from centuries before the Ch'in's 

unification of China (e.g., Li 1985:416). These slips and 

tablets have inscriptions that developed much earlier than 

SS and CL. It is also noteworthy that the character tse. 

"book," is found in the oracle bone inscriptions of the 

Shang dynasty. Its pictographic form represents a bundle of 

slips connected by a string, indicating that such slips and 

tablets were present at that time (1985:414,415). 

Of course, one may still argue for the technological 

cause by claiming that the CL style developed in response to 

the increase in the frequency of use, if not the invention, 

of slips and tablets. But, again, such an argument is 

secondary to the rise of communicative efficiency. It is 

the need for communicative efficiency that produced the 

increase of slips and tablets, which in turn created CL. As 

the meaning of the term li implies, it must have been an 

increase in the number of official businesses that motivated 

the production of CL. 
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In sum, neither aestheticism nor writing materials 

served as the direct cause of Ch'in's character 

modification. Given this condition, the following sections 

will investigate the modification of Ch'in characters with 

regard to communicative efficiency. 

3.2 The Processes of Modification 

Communication under the expansion of bureaucracy 

requires more than the mere establishment of writing. If 

communication is to take place efficiently among the 

subjects, the form of writing must be appropriately 

modified. The question arises, then, of how an established 

form of writing is modified to satisfy the increased need 

for communicative efficiency. A hint for answering this 

question is provided by Smalley's (1964) study of 

orthography, which demonstrated criteria with regard to 

communicative efficiency that must be met for an adequate 

new form of writing to develop. These criteria include ease 

of learning and reproduction, effectiveness of transfer, and 

recognition and acceptance of the form by the learners. 

Orthographic research points out that standardization 

and simplification characterize forms of writing to which 

Smalley's criteria pertain (e.g., Murchu 1977; Gold 1977; 

Gregersen 1977). Considering that such research covers 

political, socio-cultural, psychological, and pedagogical 
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aspects of the design of an efficient writing system (Berry 

1977:3), these criteria and outcomes should apply to the 

development of writing in the process of bureaucratization. 

Standardization of characters is a part of the Ch'in 

standardization policy, as it has been shown in the 

discussion of the bureaucratic features in the previous 

chapter (see 2.2). To elaborate upon this, history holds 

that the standardization of characters was carried out by 

the grand councillor Li Ssu, with the help of the chief 

eunuch Chao Kao and the grand historian Hu Wu-ching (Chung 

1983:23). They fixed a set of characters on the basis of 

the traditional Ch'in script called ta-chuan." large seals," 

creating SS. Much of the scripts in SS consist, like those 

of ta-chuan. or of chia-ku-wen. "bone script," and chin-wen. 

"bronze script," in the pre-Ch'in period, of curved strokes. 

It is much more convenient for the State to carry out 

its administrative power in an ordered environment where 

things are integrated than in a disordered environment. A 

standard means of communication (standard form of writing as 

well as standard units of measurement, codes, etc.) provides 

a strong foundation on which order and integration — thus 

consolidation — can be established. 

It is implicitly accepted among many historians that 

simplification has also arisen from the need for efficient 

communication. Since the curved strokes of SS are not 
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suitable for everyday use, the officials eventually created 

a more stabilized and fixed style of CL (Nakazawa 1978:19; 

Li 1985:457). While the association of CL with an increase 

in official activities is stressed more recently (see 3.1), 

historians have traditionally believed that an official by 

the name of Ch'eng Miao is responsible for the creation of 

CL. However, this is more a legend than a well-supported 

fact (Nakazawa 1978:19; Chung 1983:25; Li 1985:457). The 

Ch'in tablets from Yunmeng with inscriptions in CL date 

prior to Ch'eng Miao (Li 1985:457). Thus, the possibility 

that the process of simplification is associated, like 

standardization, with communicative efficiency is left in 

the realm of speculation. It is because of this uncertainty 

that experiments concerning the utility of CL become 

necessary. 

Gadamer (1988:195) has proposed that "the structure of 

the historical world is not based on facts taken from 

experience which then acquire a value relation, but rather 

on the inner historicity which belongs to experience 

itself." The goal of historical science "is not the 

discovery of facts, but that strange fusion of memory and 

expectation into a whole that we name experience and that we 

acquire through experiences." Seen in this light, the 

experiments will examine how simplified characters may be 

"experienced" (i.e., perceived, written, and memorized) 
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under the condition of archaic bureaucracy. In so doing, 

the experiments will incorporate perception and cognition 

tests. But before this is elaborated, it is necessary to 

compare the formal properties of SS and CL. Identifying the 

properties attributed to simplification, it is possible to 

examine whether or not these properties truly contribute to 

the experience of communicative efficiency. 
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CHAPTER 4 

THE FORMAL PROPERTIES OF CH'IN CHARACTERS 

4.1 Formal Properties and Transformation 

Chinese characters consist of lined components that are 

called hua. "strokes." Strokes come together to form 

meaningful units of the so-called pien. "radicals." 

Finally, combinations of these radicals constitute the 

characters. These strokes and radicals can be organized to 

create six different categories of characters; pictographs 

(stylized representations of the objects), indicators 

(representations of abstract ideas by means of signs), 

ideograms (the combination of one or more pictographs), 

phonograms (the combination of two parts — one which 

suggests the meaning, and the other which determines the 

pronunciation), deflectives (characters that are 

interlinked), and loan characters (characters that are 

derived solely from etymologically inexplicable usages, and 

have no effect on either meaning or proniinciation) (Fazzioli 

1986:18). 

The process of standardization does not pertain to the 

transformation of strokes and radicals within these 

characters, but simplification does. Through the 

standardization which creates SS, Ch'in eliminates the 

preexisting regional variations (and in some cases, 

variations within a region). Then, what originally had been 
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the characters of the Ch'in locality were adopted and 

homogenized (Hung 1975a:112). This process is shown in 

Figure 1. The top row of Figure 1 represents seven 

different regional variations of the character for ma. 

"horse." The standardized ma is represented in the bottom 

row. This standardized version is identical to the Ch'in 

character for ma before standardization. 

Figure 1 Standardization of the character ma (adopted 
from Hung 1975a:112) 

REGIONS 

Ch'i Ch'in Ch'u Han, Chao 
Wei 

Yen 

Before 
standard
ization % 
After 
standard
ization 

Figure 2 Simplification of characters (adopted from 
Fazzioli 1986:15) 

SS CL 

t'suna. "follower" % 
hu. "tiger J!t 4 

In the process of simplification which produces CL, 

many strokes or parts of the strokes are shifted from curved 

to straight lines. Complex intertwisting of strokes in many 
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Of the characters are stabilized, being separated and 

reduced. This is shown in Figure 2. In this process, 

however, many of the pictographic representations have been 

transformed into abstract, logographic patterns. 

If the task of simplification is to facilitate 

communicative efficiency, the formal properties of CL must 

more efficiently accommodate its users to the greater 

utility of writing activities than SS, or other complex 

styles of writing. But can linear alignment and 

stabilization overwhelm abstraction to yield communicative 

efficiency? Divergent impressionistic answers to this 

question are obtained when two styles of the same characters 

are presented to American college students who are in the 

process of learning the characters. Some are favorably 

disposed toward simplification, others are not, while still 

others hold that it all depends on such factors as 

differences between characters, types of communication 

(e.g., perception versus writing), and background and 

preference of users. An example is as follows: 

(Interviewer) If you look back to the history of 
Chinese characters, you can see that the characters 
have changed from curved, more pictographic and 
symbolic form to straight, abstract forms. For 
example, the original character for "sun" that has 
a circle around a bar has changed to the form in 
which a rectangle is divided by a horizontal line. 
In another example, "man" with a man-like figure 
without legs has changed to something like a hook 
with a horizontal bar. Which of these forms is 
easier for you to perceive, memorize, and write? 
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(Interviewee) If you're talking about which is 
easier to identify and which is easier to memorize, 
I think the original characters are much easier to 
remember because they're somewhat closer to the 
original objects that they're referring to. It's 
more symbolic than the latter ones. But then, I 
think so because I know what these characters refer 
to. If I had no idea of what they refer to, then 
both forms make no difference for me to identify or 
or to memorize — whether they're curved or 
straight. I think, too, that straight letters are 
easier for me to write just because I feel more 
comfortable or more accustomed to writing them. 

In the face of this impressionistic diversity, 

comparisons on the basis of some tangible, or measurable, 

criteria are acquired to deserve the extent that simplified 

characters are easier to perceive and write. The analysis 

of the utilitarian nature of CL £s possible using the 

concept of "performance characteristics" (PC) developed by 

Schiffer and Skibo (1987). 

4.2 Performance Characteristics of Ch'in Writing 

Schiffer and Skibo (1987) argue that every 

technological process involves a sequence of behaviors that 

result from specific technical choices. PC are the 

functional or utilitarian characteristics that are 

associated with, or reflected in, the formal properties of 

artifacts as the result of technological choices. They are 

"the behavioral capabilities that an artifact must possess 

in order to fulfill its functions in a specific activity" 

(1987:599). 
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In their analysis of pottery from eastern North 

America, Schiffer and Skibo (1987) identify types of PC that 

reflect the technological transition from fiber-tempered 

"crudewares" with thick walls or a flat or conical base in 

the Late Archaic period (between 2500 B.C. and 500 B.C.) to 

mineral-tempered ceramics with the acquisition of 

hemispherical bases and decreased wall thicknesses in the 

Woodland period. Relevant PCs include heating 

effectiveness, impact resistance, thermal shock resistance, 

and abrasion resistance. Schiffer and Skibo also 

demonstrate how the effects of these characteristics are 

measured through ceramic-engineering experiments. For 

heating effectiveness, for example, the measurement is 

indicated by the time required to boil water using 

replicated ceramics of a similar nature. 

However, PCs are not associated with technical choice 

in one-to-one correspondent relationships. As Schiffer and 

Skibo (1987:599) contend, each technical choice can affect 

more than one PC; and not all PCs that can be thought of are 

enhanced in a certain artifact. Technical choices can 

occasionally have polar effects where some PCs are enhanced 

while others are degraded (e.g., the decision to add large 

amounts of mineral temper to cooking pots may improve 

thermal shock resistance and heating effectiveness, but it 

may also decrease impact resistance). Meanwhile, each PC 
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can be affected by many technical choices and formal 

properties (e.g., such technical choices of the potter as 

the employment of particular forming techniques and the 

addition of specific kinds and quantities of temper can 

increase heating effectiveness of a cereumic cooking vessel 

by influencing wall thickness and the pore structure of the 

paste). These reflect the complexity of the apparent 

relationship between the formal properties of an artifact 

and its technological function: 

The absence of one-to-one relationships between 
technical choices and performance characteristics 
and the prevalence of polar effects make it 
difficult to design an artifact that optimizes the 
values of all activity-related performance 
characteristics. ...These... promote compromises in 
the design process wherein some — perhaps most — 
performance characteristics are realized at 
suboptimal but acceptable levels (Schiffer and 
Skibo 1987:599). 

On the basis of such complexity, Schiffer and Skibo argue 

against the explanation of technological change based on 

only one or two technical choices or performance 

characteristics (1987:600). 

The activity which concerns the present study is 

"intensified written communication among officials." Thus, 

the ease of learning and reproduction as well as efficiency 

of transfer that Smalley (1964) proposes (see 3.2) is 

perceived, technologically, as the PCs of characters that 

are relevant to this activity. Of course, there is no 

clear-cut division between these three PCs. Also one PC may 
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overlap with another. For instance, ease of learning may be 

associated with efficient reproduction, so that characters 

may not be written out efficiently unless one acquires the 

system of writing efficiently. It is, thus, the systematic 

association between these PCs that makes the modified 

Chinese characters useful for efficient written 

communication. 

In light of Schiffer and Skibo's argument, 

technological change in Ch'in writing should be taken as a 

combined series of two technological choices — 

standardization and simplification — even though these 

choices have been considered separately so far on historical 

and archeological bases. By using SS, an official from one 

region could, for the first time, communicate with an 

official from another region. In this way, standardization 

contributes to communicative efficiency. Standardization is 

presupposed in simplified characters of CL. Simplification, 

then, must meet Smalley's criteria — ease of learning, 

reproduction, and transmission (i.e., ease of recognition 

across the entire empire) — in order for it to serve 

efficient communication. Therefore, these criteria are 

taken as the PCs of the modification process that created 

CL. 

If efficiencies of acquisition, reproduction, and 

transmission are the PCs of CL, their effects can be 
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measured tangibly (like the time determined for the heating 

effectiveness of pottery) by time and accuracy for carrying 

out writing activities. The expectation here is that the 

acquisition, reproduction, and transmission of CL is 

executed in a shorter time and with greater accuracy than 

those of SS. On the basis of this proposition, the tests 

discussed below have been conducted. 
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CHAPTER 5 

THE EFFICIENCIES OF CH'IN CHl^CTERS 

5.1 Speed and Accuracy of Acquisition 

Examination of the perceptibility of forms is offered 

by scholars of cognitive psychology. For instance, Fitts et 

al. (1956) demonstrate a negative correlation between fonnal 

complexity and the speed of recognition using metric figures 

of various shapes that are randomly selected. But their 

research focuses on symmetry as the determinative factor of 

recognition, rather than on shape (i.e., straight or curved) 

and continuity (i.e., continuous or discontinuous) of lines, 

the interest of this study. 

Propositions regarding the perception of various forms 

with respect to their shape and continuity are offered by 

Klemmer (1961) as well as Gibson and others (1962). 

Unfortunately, the results of these two researches 

contradict each other. On the one hand, Klemmer's 

measurement of perceptual accuracy using stimulus patterns 

suggests that continuous patterns as well as patterns 

containing a closed loop of line segments are seen better 

than broken ones or ones without such a loop (1961:282). On 

the other, Gibson et al. (1962:903) find, with similar tests 

that use letter-like forms, that all-curved patterns result 

in greater error for identification than all straight. 

Also, more errors are observed for patterns with a closed 
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loop than those without. But while the former uses college 

students as the source of their data, the latter employ 

children between the ages of four and eight. The 

disagreement may, therefore, be due to the different age 

groups that these participants represent, and the different 

amounts of exposure to the various stimulus patterns. In 

any event, these studies offer evidence for the correlation 

of different line forms with the efficiency of acquisition. 

Inspired by Gibson and other's (1962) method of 

analysis, the first experiment of the present study will 

measure the speed and accuracy with which characters of SS 

and CL are identified. Two types of test-sheets that 

contain these characters — one with SS and the other with 

CL — were prepared. Each type has fifteen sheets in which 

the front side has one character, and the back side contains 

fifteen horizontally arranged characters. One of the 

fifteen characters on the back side is identical to the 

character on the front side (Figure 3 in appendices; 

hereafter, all discussed figures and tables refer to the 

corresponding figures and tables in appendices). All 

characters on each sheet have the same number of strokes so 

that the same level of formal complexity is maintained. 

The task of the participants is to see and memorize the 

character on the front side of their sheets, and identify 

the same character among the set on the back side. The 
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participants are given one minute to perform the task 

continuously, and as quickly and accurately as possible. 

During the procedure, they may look at the character which 

they are trying to identify as many times as they wish. The 

total niimber of characters that the participants identify 

within the given time is recorded along with the number of 

errors. The speed of identification for each of the 

participants is indicated as the number of characters 

identified per minute. The accuracy for each participant is 

given as the percentage proportion of the ntunber of 

correctly identified characters among the total characters 

that are identified. 

Ten college students who are experienced with the use 

of Chinese characters (hereafter "experienced participants") 

participate in one set (i.e., for the sheets with SS), and 

another ten such students participate in the other set (for 

the sheets with CL). A second group of twenty students, who 

have little or no experience with the characters (hereafter 

"non-experienced participants"), are similarly assigned-ten 

to the SS and ten to the CL. The purpose of this design is 

to prevent influence from the possibility that the 

experienced participants will have more familiarity with 

either style. College students were selected because they 

are accustomed to such communicative activities as reading 

and writing. 
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The results of this experiment are given in Tables 1 

and 2. The statistical evaluation of the data using the 

analysis of variance (Tables 3 to 6) includes the following 

points. First, with respect to speed, there is a 

statistically significant (p<.05) sample variation between 

the experienced and the non-experienced participants, for 

both SS and CL. This suggests that experience (i.e., 

familiarity with Chinese characters) can affect the speed of 

acquisition. For both styles, experienced participants 

performed the task faster than the non-experienced 

participants (Table 3). There is also a variation between 

SS and CL for both the experienced and the non-experienced 

participants. Here, the speed for identifying CL is faster 

than that of identifying SS (Table 5). Consequently, CL is 

shovm to be more efficiently acquired than SS in terms of 

speed. 

Second, with respect to accuracy, there is a 

significant variation between the experienced and the non-

experienced CL identifiers (Table 4), but no significant 

variation for SS (p=.3306>.05). While the non-experienced 

participants acquire CL with less accuracy than the 

experienced participants, both experienced and non-

experienced participants acquire SS equally accurately. 

This suggests that CL may be difficult to acquire accurately 

for beginners. It may also suggest that SS is equally 
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difficult to acquire for both groups, and that experience 

does not affect the accuracy of acquisition. Meanwhile, a 

significant difference is found between SS and CL (Teible 6) 

for the non-experienced participants (p=.0183<.05). Here, 

the difference, contrary to expectation, is that CL is 

acquired less accurately than SS for the non-experienced 

subjects. No significant difference is found for the 

experienced subjects (p=.3306>.05) between styles. They 

acquired both styles very accurately. These results do not 

support the hypothesis that simplification improves accurate 

acquisition of the characters. 

In sum, this portion of the experiments has effectively 

shown that simplification assists the speed of acquisition 

and identification. But no satisfying conclusion can be 

extracted, regarding the effectiveness of simplification as 

a facilitator for accurate character acquisition. 

5.2 Speed and Accuracy of Reproduction 

The method used for arriving at the efficiency of 

reproduction of the characters is inspired by Klemmer 

(1961). Klemmer exposes his participants to a set of 

differentiated stimulus patterns, and has them memorize and 

reproduce the patterns as accurately as possible. Then, 

Klemmer measures the accuracy of reproduction. Similarly, 

the second test of this study exposes forty college students 
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to randomized sets of SS and CL characters, asking them to 

reproduce the characters as quickly and accurately as 

possible. 

Twenty college students are experienced users of 

Chinese characters, while the other twenty are non-

experienced participants. Among each group of twenty 

students, ten are exposed to the randomized sets of SS 

characters, while the other ten is exposed to CL characters. 

Each set contains thirty characters on thirty different 

pages. On each page, a character is located at the top 

half, and a box at the bottom half (Figure 4). The 

participants' task is to reproduce (or to copy) each of 

these characters in the box. The participants have two 

minutes to perform the task continuously through the pages. 

The speed of reproduction is indicated as the number of 

reproduced characters per minute (i.e., the total nvimber of 

reproduced characters divided by two minutes); while the 

accuracy is given in percentage proportions that are 

calculated from the nvimber of reproduced characters and the 

error among the reproduced characters. The types of error 

include missing a stroke, an extra stroke, and 

misinterpretation of a radical. 

The data of this experiment are summarized in Tables 7 

and 8. Here, the analysis of variance (Tables 9 to 12) 

suggests the following points. First, with respect to 
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speed, the experienced reproducers performed the task 

apparently faster than the non-experienced reproducers, for 

both SS and CL (Table 9). Thus, experience counts for the 

quickness of reproducing both styles of characters. Also, 

the analysis between the two styles reveals that CL is 

faster to reproduce than SS for both the experienced and the 

non-experienced participants (Table 11). Thus, the effect 

of simplification on the efficiency of speed is strongly 

supported by the data. 

Second, with respect to accuracy, the experienced 

students reproduced CL with a considerably higher score of 

accuracy than the non-experienced students (Table 10). 

But this is not the case for SS, where the experienced 

students scored as poorly as the non-experienced students. 

This emphasizes the difficulty of reproducing SS, even for 

the experienced participants. On the other hand, there is a 

statistically significant difference between SS and CL for 

the experienced reproducers, where the score of 92.9 percent 

accuracy for reproducing SS is overwhelmed by the perfect 

accuracy for reproducing CL (Table 12). But no significant 

difference exists (p=.1333>.05) for the non-experienced 

reproducers. For the beginners, both styles are shown to be 

equally difficult to reproduce. 

In sum, all but the accuracy of the non-experienced 

participants support the reproductive efficiency of 
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simplification. But given the invariability in accuracy 

between the two styles, the non-experienced participants 

still reproduce CL faster than SS. The overall trend is, 

therefore, that simplification is likely to assist the 

efficiency of reproduction. 

5.3 Speed and Accuracy of Transmission 

Transmission of a written message relies on its 

comprehension. One must know, and be able to write, the 

appropriate characters that signify the message to be 

transmitted. The efficiency of transmission is measured, 

then, by the speed and accuracy with which the users of the 

characters perceive and reproduce certain messages. The 

following "written test" is conducted on the basis of this 

reasoning. 

A well-known Chinese phrase pai-wen puiu i-chien. 

"seeing is believing," was presented to twenty native users 

of Chinese characters, in both SS and CL. These 

participants are high-school students, college students, and 

professors who are acquainted with the task of reading and 

writing. Each participant has three minutes to write the 

phrase over and over again. This task is performed four 

times for each of the styles, with a short break after each 

time. For the first four times, they are asked to use CL; 

and for the second four, they are asked to use SS. 
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The sample sheet of the test is demonstrated in Figure 

5, where the phrase in the model style is located at the 

right hand corner of the writing sheet. To 'make sure that 

the sxibjects understand the message (i.e., that the 

experiment does not end in the mere copying of a set of 

characters), they are first asked to read and explain the 

meaning of the phrase. Consequently, none of the subjects 

misunderstood what they wrote. The number of characters 

written, as well as the number of errors, were recorded for 

each participant, for each time. Then, the average speed 

and accuracy were calculated for each participant (Table 

13). Finally, the analysis of variance and the differences 

between two group means were calculated (Tables 14 to 16). 

Although this experiment has shown that the average 

speed of transmitting CL (17.10 characters per minute) is 

slightly faster than that of SS (14.57 characters per 

minute), this difference is statistically insignificant 

(p=.2176>.05; Table 14). Also, no variation with respect to 

accuracy is observed since no participant made any errors. 

Thus it may be said that no apparent support for the 

efficiency of simplification is provided from this portion 

of the experiments. 

However, the possible effect of personal backgrounds on 

the efficiency of transmission must be considered, since 

this experiment incorporated participants from three 
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different educational backgrounds: i.e., high-school 

students, college students, and professors. Differences 

between the means can be analyzed among these participants 

with respect to, for instance, the speed with which CL is 

transmitted. As Table 15 shows, there are apparent 

differences between high-school students and college 

students (p=.0003<.05), and between high-school students and 

professors (p=.0028<.05), for transmitting CL. This implies 

that different educational levels and backgrounds of these 

participants may affect the speed of transmission of 

characters. Participants cannot, therefore, be lumped 

together as one target population. 

Logically, it is necessary to recapitulate the 

statistical comparison of speed between SS and CL with 

respect to the difference in participants' status. This 

calculation is summarized in Table 16. However, as the 

table shows, no apparent mean variation between the two 

styles is observed among any of the status-groups. 

Conclusively, no apparent trait of efficiency with regard to 

transmission can be determined from this experiment. 

5.4 Summaries and Discussions 

The outcomes of the three experiments are summarized as 

an overall sketch of efficiency in Table 17. As it shows, 

the efficiency of simplification is most effectively 
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demonstrated by the reproduction test, while it is least 

effectively demonstrated by the transmission test. In any 

event, the lack of apparent degeneration (except for the 

accuracy of reproduction for the non-experienced 

participants) and the majority of apparent improvement 

provide supportive evidence for the efficiency of 

simplification. 

At this point, it is necessary to discuss the limits of 

these experiments. One of the limits includes the bias that 

the participants have about the characters. Whether 

statistically significant or not, the experienced subjects 

have acquired, reproduced, and transmitted CL with 100 

percent accuracy, while they did not with SS. Experience is 

shown to affect the accuracy of^ acquiring and reproducing 

CL, but not SS (Tables 4 and 10). These trends may depend 

not on the efficiency of CL, but on the fact that CL 

resembles k^ai-shu. "normal style," to which these 

participants are accustomed. A Chinese phrase li-chuno-vu-

k^ai. "a trait of normal style is in the clerical style," 

supports this fact. Although k-*ai-shu is not identical to 

CL, it consists of standardized characters with fixed, 

straight strokes that are much more similar to CL than to 

SS. 

The "sample invariance" in both the speed and accuracy 

of transmission (Table 17) may be due to the serial effect. 
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as well as the different backgrounds of the participants. 

First, the order in which the experiment is carried out 

(i.e., CL and then SS) may provide an opportunity for the 

participants to perform SS with more "readiness to write." 

This could be checked by conducting another test in which 

the styles are provided in the opposite order (i.e., SS and 

then CL), comparing the data. But given the limits of time, 

space, and subjects, the present study will not elaborate on 

this point. 

Second, as Table 15 shows, there is a significant 

difference in the speed of transmission between some of the 

participants based on their educational levels. Such 

differences can affect the way in which the styles of 

characters are perceived and written. Fitts and others 

(1956:10) suggest that participants with life-long 

acquaintances with certain visual pattern(s) show greater 

facility in responding concurrently to those pattern(s) than 

to other patterns. In fact, an informal interview that 

accompanied the transmission test reveals that most of the 

college professors are acquainted with both SS and CL, 

though neither is used in their daily communicative 

activities. On the contrary, many high-school students did 

not even know that such styles as SS and CL existed. 

To clarify whether this difference in knowledge may 

have a role in the present data, mean correlations of the 
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speed between SS and CL are determined for the participants 

with various educational levels (or status). As Table 18 

demonstrates, a strong positive correlation between the 

speed of transmitting SS and that of CL is observed (.913) 

among the high-school students; and this decreases among the 

college students (.613); and it further decreases among the 

professors, to the extent that the correlation is no longer 

significant (.253). This suggests that the high-school 

students perceive SS and CL with almost no qualitative 

difference, while professors view them with much difference. 

It provides strong support for the effect of educational 

background on the efficiency of characters. 

One may speculate that similar variances in personal 

backgrounds may have affected the acquisition and 

reproduction tests. Here, the non-experienced participants 

are American students who are familiar with the alphabet in 

which letters with both straight lines (e.g., "1"), curved 

lines (e.g., "c" and "o"), and mixtures of straight and 

curved lines (e.g., "d" and "t") occur. With a life-long 

acquaintance with these letters, there is no specific reason 

for them to recognize straight lines more accurately than 

the curved. 

These experimental limitations suggest that cognitive 

tests using modern subjects may not, as such, be sufficient 

for making inferences about the efficiency of archaic 
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writing. The modern subjects' acquaintance with various 

styles of characters provide a condition which differs much 

from that in antiquity where subjects were familiar with 

fewer forms of writing. Nevertheless, a conclusive overall 

trend has been deteinnined from these three experiments. 

This trend supports the hypothesis that simplification 

facilitates communicative efficiency. Given the combination 

of this empirical result with archeological and historical 

data, the association between Ch'in's character 

transformation and its functional aspect in bureaucratic 

expansion constitutes a firm historical ground. 
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CHAPTER 6 

CONCLUSIONS 

Systems of communication are clearly related to what 
man can make of his world both internally in terms of 
thought and externally in terms of his social and 
cultural organization. So changes in the means of 
communication are linked in direct as well as indirect 
ways to changes in the patterns of htiman interaction 
(Goody 1987:3). 

In conclusion, I will recapitulate what has been 

discussed so far in accordance with the four tasks that were 

set forth at the beginning of this study. First, this study 

refers to the development of writing in bureaucratic 

societies as a conspicuous social phenomenon. Here, my 

hypothesis suggests that the expansion of bureaucracy yields 

efficient communication; and thus will cause writing to 

develop in such a way that will assist efficient 

communication. That is, the writing will develop 

technologically in order to adapt to increasing bureaucratic 

complexity. Hence, I am trying to show the connection 

between bureaucratic social organization and writing 

technology. 

However, this hypothesis is based on the functionalist 

assumption that bureaucracy necessarily demands and achieves 

efficient communication. Following the framework of Weber 

and Service, bureaucracy is a system in which the 

participants encourage communication on the basis of 

cooperative as well as rational interpersonal relationships. 
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This view is, however, challenged by the dysfunctional 

argument of Merton, Selznick, Taub, and others, which 

assumes that bureaucrats are constantly in conflict (rather 

than cooperation) during communicative interaction. If 

bureaucracy is dysfunctional and conflicting in nature, then 

there is no expansion of bureaucracy, nor is there an 

expansion of efficient communication. Thus, the associative 

hypothesis becomes meaningless. 

What protects the experimental value of the associative 

hypothesis is the understanding of the dynamics of 

bureaucracy. As Crozier, Eisenstadt, Curelaru, and others 

have demonstrated, neither functional nor dysfunctional 

reductionism can explain complex bureaucratic phenomena. To 

understand a specific aspect (or event, or activity) of 

bureaucracy, one must consider the context as well as 

content in which the aspect is configured. Seen in this 

light, the study of the development of writing in 

bureaucracy yields a specific historical (or archeological) 

context. 

This leads to the second task of this research, which 

discusses the transformation of Chinese characters xinder 

Ch'in bureaucracy as a historical configuration to be 

analyzed. Two of the significant processes of Chinese 

characters — standardization and simplification — occur 

during the short period of time when China established the 
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first bureaucratic empire, the Ch'in dynasty. Following the 

commonly accepted historical view, my hypothesis is that 

Ch'in's bureaucratic expansion, which yields efficient 

communication, is responsible for character transformation. 

As a third task, this study incorporates historical and 

archeological data to find a supportive historical 

explanation for this hypothesis. Ch'in's communicative as 

well as administrative goal behind the standardization of 

characters is sufficiently demonstrated by these data. The 

data eliminate the possible effects of aestheticism and the 

invention of writing materials on the transformation of 

Ch'in characters by showing that the Ch'in empire emphasizes 

administrative activities. However, these data are 

inadequate to show the communicative cause of character 

simplification. To supplement this lack of evidence, the 

study examines the efficiency of Ch'in characters by 

applying cognitive tests to modern subjects. 

According to the orthographic studies of Smalley and 

others, ease of acquisition, reproduction, and transmission 

can be proposed as significant criteria of efficiency that 

pertain to simplification. In the light of Schiffer and 

Skibo's prehistoric ceramic analysis, the formal properties 

of simplified characters can be seen to reflect the criteria 

of efficiency. Thus, if the simplification of characters 

facilitates efficient communication, the formal properties 
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of the simplified characters will be more easily acquired, 

reproduced, and transmitted than the unsimplified 

characters. These efficient performance characteristics are 

measured by the difference in speed and accuracy with which 

simplified and unsimplified characters are acquired, 

reproduced, and transmitted. Experiments using modern 

subjects provided evidence to support the theory that 

simplification increases efficiency. 

The most important purpose of the present study is to 

warn against the simplistic acceptance of what is commonly 

proclaimed as "a historical fact." Acceptance (or denial) 

of historical fact should occur only after detailed 

investigation, based on critical analysis and empirical 

observation, has been done. By "empirical observation," I 

mean that the way a fact is experienced must be thoroughly 

investigated. The present study has made the effort to 

include in the discussion linguistic, anthropological, 

sociological, historical, archeological, psychological, and 

material-scientific methods. Linguistic, anthropological, 

and sociological theories have assisted the construction of 

the hypothesis about the linkage (or "law" as Weber would 

put it) between writing as an increasingly efficient 

communicative technology and the establishment of 

bureaucracy. Archeological and historical analyses have 

provided crucial data regarding the nature of Ch'in 
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bureaucracy, Ch'in characters, and events and artifacts 

associated with these social and technological aspects. 

Analysis based on material science has enabled the 

examination and comparison of Ch'in-character forms. The 

purpose is to demonstrate how effectively such a multi~ 

diciplinary approaches can contribute to the detailed 

investigation of historical (as well as socio-cultural) 

phenomenon. 

Finally, this study predicts possible future 

constellations by demonstrating the impact of bureaucratic 

expansion on the transformation of characters, given that 

communicative efficiency, rather than such alternatives as 

aestheticism and materialism, is emphasized. This study may 

also contribute to future historical investigation with 

regard to the development of writing in other areas of the 

world. One may, for instance, choose to consider the 

cuneiforms of the Near East and Egyptian hieroglyphs. These 

forms of writing systems were also transformed from diverse, 

complicated pictographs to simplified, abstract logograms 

(e.g., Diringer 1948:43-48,59-66). These transformations 

were also accompanied by the development of bureaucracy in 

which communicative activities are extended in other social, 

political, commercial, and religious activities (e.g., 

1948:49-53,64). 
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Many theories about the relationship between these 

archaic forms of writing and the organization of society are 

offered (e.g., 1948; Friedrich 1957; Driver 1976; Jensen 

1969; Green 1981; Baines 1983; Goody 1987). But they do not 

consider the material-scientific analysis of the formal 

properties of transforming characters, nor do they apply any 

cognitive experiments to find support for their 

speculations. While there are limits to the applicability 

of such lab-oriented observations, their suggestive strength 

in combination with theoretical analysis should not be 

ignored. 
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APPENDICES 

Explanation of abbreviations 

CL Clerical script 

COMP Comparison between groups 

df Degree of freedom 

DM Difference in means 

Exp Experienced Participants 

F F-ratio 

ID# Identification number 

M Mean 

MS Mean square 

NoS Number of subjects 

NExp Non-experienced participants 

P Probability 

PC Perfomance characteristics 

t t-value 

SS Small-seal script 
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Figure 3 A sample acquisition test (64% of the actual size) 

Figure 4 A sample reproduction test (75% of the actual 
size) 
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Figure 5 A sample transmission test (69% of the actual 
size) 
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Table 1 The speed and accuracy of acquisition for 
non-experienced participants 

STYLE ID# SPEED (#/min.) ACCURACY (%) 

1 6 100 

2 8 100 

3 9 100 

4 8 100 

SS 5 3 100 

6 6 100 

7 4 100 

8 9 100 

9 6 100 

10 5 100 

11 7 100 

12 8 88 

13 9 100 

14 9 100 

CL 15 8 100 

16 9 89 

17 8 88 

18 12 100 

19 7 71 

20 7 86 
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Table 2 The speed and accuracy of acgulsi-tion for 
experienced participants 

STYLE ID# SPEED (#/min.) ACCURACY (%) 

1 12 100 

2 14 100 

3 11 100 

4 13 100 

SS 5 10 100 

6 9 100 

7 8 88 

8 12 100 

9 7 100 

10 11 100 

11 11 100 

12 14 100 

13 9 100 

14 12 100 

CL 15 15 100 

16 15 100 

17 15 100 

18 15 100 

19 15 100 

20 15 100 
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Table 3 Analysis of variance for the speed of acquisition 
(non-experienced vs. experienced participants) 

STYLE GROUP M 
(#/min.) 

NoS 
COMP 

STYLE GROUP M 
(#/min.) 

NoS 
MS df F P (%) 

SS 
NExp 6.4 10 

92.45 1 20.17 .00028 
(<.05) 

SS 
Exp 10.7 10 

92.45 1 20.17 .00028 
(<.05) 

CL 
NExp 8.4 10 

135.20 1 38.75 .0000071 
(<.05) 

CL 
Exp 13.6 10 

135.20 1 38.75 .0000071 
(<.05) 

Table 4 Analysis of variance for the accuracy of 
acquisition (non-experienced vs. experienced 
participants) 

STYLE GROUP M 
(%) 

NoS 
COMP 

STYLE GROUP M 
(%) 

NoS 
MS df F P (%) 

SS 
NExp 100.0 10 

.00078 1 1.00 .3306 
(>.05) 

SS 

Exp 98.8 10 

.00078 1 1.00 .3306 
(>.05) 

CL 
KExp 92.1 10 

.03 1 6.73 .0183 
(<.05) 

CL 
Exp 100.0 10 

.03 1 6.73 .0183 
(<.05) 
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Table 5 Analysis of variance for the speed of acquisition 
(SS vs. CL) 

GROUP STYLE M 
(#/iain.) 

NoS 
COMP 

GROUP STYLE M 
(#/iain.) 

NoS 
MS df F P (%) 

NExp 
SS 6.4 10 

20.00 1 6.12 .0235 
(<.05) 

NExp 

CL 8.4 10 

20.00 1 6.12 .0235 
(<.05) 

Exp 
SS 10.7 10 

42.05 1 8.75 

in 
00 
o
 

o
 
• 

O
 V 

Exp 

CL 13.6 10 

42.05 1 8.75 

in 
00 
o
 

o
 
• 

O
 V 

Table 6 Analysis of variance for the accuracy of 
acquisition (SS vs. CL) 

GROUP STYLE M 
(%) 

NoS 
COMP 

GROUP STYLE M 
(%) 

NoS 
MS df F P (%) 

NExp 
SS 100.0 10 

.03 1 6.73 .0183 
(<.05) 

NExp 

CL 92.1 10 

.03 1 6.73 .0183 
(<.05) 

Exp 
SS 98.8 10 

.00078 1 1.00 .3306 
(>.05) 

Exp 

CL 100.0 10 

.00078 1 1.00 .3306 
(>.05) 



Table 7 The speed and accuracy of reproduction for 
non-experienced participants 

STYLE ID# SPEED (#/min.) ACCURACY (%) 

1 3.0 67.7 

2 2.5 80.0 

3 1.0 100.0 

4 1.5 100.0 

SS 5 1.5 66.7 

6 4.0 50.0 

7 4.0 87.5 

8 2.5 100.0 

9 2.5 100.0 

10 4.0 87.5 

11 3.5 100.0 

12 3.5 100.0 

13 5.5 81.8 

14 5.5 81.8 

CL 15 4.0 100.0 

16 3.0 100.0 

17 7.0 100.0 

18 5.5 90.9 

19 5.5 81.8 

20 5.0 100.0 
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Table 8 The speed and accuracy of reproduction for 
experienced participants 

STYLE ID# SPEED (#/min.) ACCURACY (%) 

1 4.0 100.0 

2 6.0 91.7 

3 4.5 88.9 

4 6.0 100.0 

SS 5 4.5 88.9 

6 6.5 100.0 

7 6.5 92.3 

8 9.0 88.9 

9 7.0 100.0 

10 4.5 77.8 

11 11.5 100.0 

12 6.5 100.0 

13 12.0 100.0 

14 10.0 100.0 

CL 15 12.5 100.0 

16 15.0 100.0 

17 9.5 100.0 

18 13.0 100.0 

19 10.0 100.0 

20 11.5 100.0 
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Table 9 Analysis of variance for the speed of reproduction 
(non-experienced vs. experienced participants) 

STYLE GROUP M 
(l/min.) 

NoS 
COMP 

STYLE GROUP M 
(l/min.) 

NoS 
MS df F P (%) 

SS 
NExp 2.65 10 

51.20 1 28.76 

o
 in 
o
 o
 

o
 
• 

O
 V 

SS 

Exp 5.85 10 

51.20 1 28.76 

o
 in 
o
 o
 

o
 
• 

O
 V 

CL 
NExp 4.80 10 

201.61 1 58.42 .00000047 
(<.05) 

CL 

Exp 11.15 10 

201.61 1 58.42 .00000047 
(<.05) 

Table 10 Analysis of variance for the accuracy of 
reproduction (non-experienced vs. experienced 
participants) 

STYLE GROUP M 
(%) 

NoS 
COMP 

STYLE GROUP M 
(%) 

NoS 
MS df F P (%) 

SS 
NExp 83.8 10 

.041 1 2.215 .1540 
(>.05) 

SS 

Exp 92.9 10 

.041 1 2.215 .1540 
(>.05) 

CL 
NExp 93.6 10 

.020 1 5.444 .0314 
(<•05) 

CL 

Exp 100.0 10 

.020 1 5.444 .0314 
(<•05) 
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Table 11 Analysis of variance for the speed of reproduction 
(SS vs. CL) 

GROUP STYLE M 
(#/min.) 

NoS 
COMP 

GROUP STYLE M 
(#/min.) 

NoS 
MS df F P (%) 

NExp 
SS 2.65 10 

23.11 1 16.56 

in 
o
 o
 

o
 
• 

O
 

V
 

NExp 

CL 4.80 10 

23.11 1 16.56 

in 
o
 o
 

o
 
• 

O
 

V
 

Exp 
SS 5.85 10 

140.45 1 36.61 .000016 
(<.05) 

Exp 
CL 11.15 10 

140.45 1 36.61 .000016 
(<.05) 

Table 12 Analysis of variance for the accuracy of 
reproduction (SS vs. CL) 

GROUP STYLE M 
{%) 

NoS 
COMP 

GROUP STYLE M 
{%) 

NoS 
MS df F P (%) 

NExp 
SS 83.8 10 

.048 1 2.472 .1333 
(>.05) 

NExp 

CL 93.6 10 

.048 1 2.472 .1333 
(>.05) 

Exp 
SS 92.9 10 

.026 1 9.597 .00621 
(<.05) 

Exp 

CL 100.0 10 

.026 1 9.597 .00621 
(<.05) 
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Table 13 The speed and accuracy of transmission 

ID# STATUS 
SPEED {#/inin.) ACCURACY (%) 

ID# STATUS 
SS CL SS CL 

1 HIGH-SCHOOL (H) 16.58 19.25 100 100 

2 H 25.67 32.17 100 100 

3 H 20.58 20.17 100 100 

4 H 26.83 29.25 100 100 

5 H 24.25 26.08 100 100 

6 H 20.75 21.67 100 100 

7 H 15.33 18.92 100 100 

8 COLLEGE (C) 13.67 20.25 100 100 

9 C 6.08 5.92 100 100 

10 C 10.83 12.75 100 100 

11 C 12.42 14.17 100 100 

12 C 12.08 11.17 100 100 

13 C 8.25 13.42 100 100 

14 C 10.92 8.08 100 100 

15 C 9.50 16.17 100 100 

16 PROFESSOR (P) 9.67 18.08 100 100 

17 P 13.67 15.08 100 100 

18 P 13.58 16.58 100 100 

19 P 10.25 9.58 100 100 

20 P 10.50 13.25 100 100 
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Table 14 Analysis of variance for the speed of transmission 
(SS vs. CL) 

STYLE M 
(#/min.) 

Nos 
COMP 

STYLE M 
(#/min.) 

Nos 
MS df F P 

SS 14.57 20 
63.994 1 1.571 .2176 

(>.05) 
CL 17.10 20 

63.994 1 1.571 .2176 
(>.05) 

Table 15 Difference between two group means for the speed 
of transmission, using CL 

STATUS MEAN 
(#/min.) 

COMP 
STATUS MEAN 

(#/min.) DM t P 

HIGH-SCHOOL 23.93 
11.19 4.44 .000334 

(<.05) 
COLLEGE 12.74 

11.19 4.44 .000334 
(<.05) 

COLLEGE 12.74 
-1.78 -.76 .2314 

(>.05) 
PROFESSOR 14.52 

-1.78 -.76 .2314 
(>.05) 

HIGH-SCHOOL 23.93 
9.41 3.50 .00284 

(<.05) 
PROFESSOR 14.52 

9.41 3.50 .00284 
(<.05) 
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Table 16 Difference between two group means for 
transmission (the speed of SS vs. the speed of CL) 

STATUS STYLE M 
(#/min.) 

COMP 
STATUS STYLE M 

(#/min.) DM t P (%) 

HIGH-SCHOOL 
SS 21.43 

-2.501 -.9618 .1776 
(>.05) 

HIGH-SCHOOL 

CL 23.93 

-2.501 -.9618 .1776 
(>.05) 

COLLEGE 
SS 10.47 

-2.271 -1.2551 .1150 
(>.05) 

COLLEGE 

CL 12.73 

-2.271 -1.2551 .1150 
(>.05) 

PROFESSOR 
SS 11.53 

-2.983 -1.7486 .0592 
(>.05) 

PROFESSOR 

CL 14.52 

-2.983 -1.7486 .0592 
(>.05) 

Table 17 A summary of apparent efficiency 
keys: + =apparent increase in efficiency 

- =apparent decrease in efficiency 
0 =no apparent change in efficiency 

CHANGE PC CRITERIA 
APPARENT EFFICIENCY 

CHANGE PC CRITERIA 
NExp Exp 

ACQUISITION 
SPEED + + 

ACQUISITION 
ACCURACY - 0 

From SS 
to CL REPRODUCTION 

SPEED + + From SS 
to CL REPRODUCTION 

ACCURACY 0 + 

TRANSMISSION 
SPEED (not tested) 0 

TRANSMISSION 
ACCURACY (not tested) 0 
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Table 18 Correlations between speeds of transmission 
(between SS and CL) 

STATUS STYLE H 
(#/min.) 

NoS 
CORRELATION 
BETWEEN 
SPEEDS 

HIGH-SCHOOL 
SS 21.4 

7 .913 HIGH-SCHOOL 
CL 23.9 

7 .913 

COLLEGE 
SS 10.5 

8 .613 COLLEGE 
CL 12.7 

8 .613 

PROFESSOR 
SS 11.5 

5 .253 PROFESSOR 
CL 14.5 

5 .253 
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