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1. Introduction

The use of fuzzy language is a key feature of literary works. But what exactly is “fuzzy
language?” Fuzziness is essentially about indeterminacy or, simply, “vagueness.” The notion arises
in a number of disciplines, such as literary criticism, philosophy, psychology, cognitive science, and
linguistics (Channell; Dompere; Furké et al.). C. S. Peirce’s definition of the concept of vagueness
is commonly referred to when discussing fuzziness, and is incorporated in various ways into more
recent definitions of fuzzy or vague language. The first part of his definition is quoted below:

Indeterminate in intention. A proposition is vague when there are possible states of things
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concerning which it is intrinsically uncertain whether, had they been contemplated by
the speaker, he would have regarded them as excluded or allowed by the proposition.
By intrinsically uncertain we mean not uncertain in consequence of any ignorance of the
interpreter, but because the speaker’s habits of language were indeterminate. (Peirce 748)

The concept of “intrinsic uncertainty” is of interest to our study as it suggests that there are
propositions or linguistic items, be they words or expressions, that are inherently “vague,” and do
not lend themselves to precision. This vagueness is not about “information” or “overgeneralization,”
but concerns general indeterminacy in the language itself. Ronald Carter and Michael McCarthy’s
work suggests that vague language is a feature of spoken English and is primarily used for
interpersonal reasons in order to “soften” what could be taken as an “unduly authoritative and
assertive” tone (19). The examples they give are expressions such as “or something, or anything, or
whatever” in requests such as “can you get me a sandwich or something?” or “sort of” or “kind of”
in situations where speakers do not wish “to commit themselves completely to the truth value of a
proposition” (19). In contrast to these vague expressions are expressions which convey preciseness,
such as a meeting date and time, the length of a piece of land, or a person’s blood pressure. Literary
works may employ a variety of types of vague language, including “spoken language” in dialogic
moments, and through which the personality of a character may be constructed, as well as other
types of vague language which, as Peirce suggests, hold an intrinsic uncertainty.

When it comes to discussing vague language, Joanna Channell’s seminal work is often
referenced. Her definition of vague language is: “An expression or word is fuzzy if: 1) it can
be contrasted with another word or expression which appears to render the same proposition;
2) it is ‘purposely and unabashedly fuzzy’; 3) its meaning arises from the ‘intrinsic uncertainty’
referred to by Peirce” (20). In literary works, that which is unsaid or said unclearly (or vaguely,
ambiguously, etc.) often brings about the verve of a literary work. This is because vagueness may
trigger or evoke a memory, an idea, a feeling, that may not be the same for every reader. This
allows flexibility and scope for different readers to interpret and identify with what is read due to
the different “storehouses of background knowledge” that readers bring to the work (Gerrig 362).

While fuzziness in literary works may allow the essence and meaning of the work to be
differentially relatable across a wide readership, the handling of fuzziness in translation is not
easy and requires painstaking efforts on the part of the translator. In a similar manner, translation
principles do not break down into uniform, discrete units. Notions such as “faithfulness,”
“equivalence,” and “adequacy” are always difficult to define. In addition, methods of measuring
a translation vary among translation scholars. For instance, some scholars treat “modulation”
as distinct from “oblique translation” (van Leuven-Zwart), while others (Vinay and Darbelnet)
consider it a special type of oblique translation. In some cases, it is difficult to decide whether
one should opt for particularizing translation to reproduce subtle “fuzzy” meanings of the ST, or
zero translation so that the fuzzy items of the ST and its TT are interchangeable to the maximum
degree. Probably more serious than this is the Pandora’s box of deciding when and how a culture-
specific fuzzy expression can be adequately transformed into the target language-culture.

In view of its complex nature, translators generally believe that fuzzy language is hard
to assess precisely, and that conventional translation theories and criteria are inadequate in
providing solutions to measuring the fuzziness of translated texts. Thus, it seems, one must go
beyond the conventional territories of translation and translation theory and look for new ways
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to assess fuzziness in translation. In this paper I incorporate ideas from the field of information
theory and the concept of information entropy. Information theory itself is from the general
field of mathematics and was first introduced by Claude Shannon. The theory has to do with the
quantification, storage, and communication of information. The concept of information entropy
concerns characterizing the uncertainty, ambiguity, and disorder of stochastic processes.

To stay abreast of the ever-growing blurred margin between translation studies and other
areas of scholarly inquiry, Maria Tymoczko (141, 143, 145) argues that everyone in the field
must commit to a broad reading program that reaches widely into the humanities, social sciences,
and natural sciences in search of material relevant, even essential, to their own specialties in
translation. Furthermore, a mastery of the basics of scientific inquiry is crucial. Whatever one’s
position on science, she suggests that insofar as one’s research in translation studies involves
gathering and interpreting data—assembling a corpus, undertaking numerical analysis, offering
an explanation, or recommending translation practices—one will be operating in a domain that
cannot be dissociated from what has traditionally been called the “scientific method.” One can
see that insofar as scholars attempt to define types of translations in terms of sensible effects
and to outline habits of action in terms of those effects, these scholars and teachers of translation
are implicitly appealing to scientific reasoning in translation studies. Because such arguments
permeate all translation studies, it is not, therefore, a matter of injecting scientific thinking into
the field or fighting to keep it out; rather, it is a question of better understanding the particular
characteristics of scientific reasoning in translation studies and honing methodologies in order to
improve research protocols already used in the discipline. This approach underlies the research
reported in this paper.

The main objectives of this paper are: (1) to discuss the fuzziness in readers’ understanding of
the information content of a given text, either an ST or a TT; (2) to study the functional dimension
of information entropy; (3) to illustrate the application of the concept of information entropy to
the handling of fuzzy items in translation; and (4) to argue for an objective way of assessing the
equivalence between a TT and its ST in terms of fuzzy language. The aim is to ensure that the
translator develops confidence in formulating his or her solutions to problems of fuzzy-language
handling in terms of Shannon’s information theory, thus enriching the literature in translation
studies where such applications are deemed appropriate.

The main questions that are addressed are: (1) What has previously been done in the study
of fuzzy language in translation? (2) What is information entropy and how can we employ this
concept to measure fuzziness in literary works? And (3) how do we determine which TT is closer
to the ST in terms of linguistic fuzziness?

2. The Study of Fuzzy Language in Translation

Fuzzy language has been studied widely by translation scholars. However, through logging
into such databases and indexes as Scirus, SSCI, A&HCI, Translation Studies Abstracts,
Translation Studies, and Translation and Literature, I find that most of the research is solely
focused on computer science and fuzzy matching, for example in Zadeh, Pirkola et al., Verkeyn
and Botteldooren, and Toivonen et al. Since our study considers fuzziness in relation to the
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translation of literary texts, and specifically translations from English to Chinese, I briefly review
research which deals with fuzzy language and translating from English to Chinese.

In China, according to CNKI (China National Knowledge Infrastructure), as of 20 January
2021, 581 articles have been written on the fuzziness of language and translation. Although the
first Chinese translation scholar in this particular field is said to be Fan Shouyi, who applied fuzzy
mathematics to translation assessment, for a long time previously, translation evaluation in the
Chinese tradition was based on a qualitative analysis which had evolved from Yan Fu’s’ three
translation principles xin ({5 ; fidelity/faithfulness/truthfulness), da (1A ; fluency/expressiveness/
intelligibility/comprehensibility) and ya (ff; elegance/gracefulness). However, these translation
principles were rather vague and subjective, and although some scholars proposed quantitative
analyzes of translations using these principles, problems still persisted due to a lack of elaboration
on how to make use of these three principles. Facing this problem, Fan employed basic theories
and methods from fuzzy mathematics to conduct preliminary quantitative analyzes of translations,
thus calling for a more scientific and quantitative approach to translation criticism. Other scholars
who have contributed to this kind of research include Hou Guojin, Mu Lei, and Fan Wugqiu.

Hou critiques translation equivalence using “Markedness Theory,” proposing a “Pragmatic
Markedness Equivalence Principle” (PMEP)—an approach to translation evaluation. According to
Hou (viii), the highest standard for PMEP is full representation of the ST in “markedness” value,
that is, in “M-Term” numbers and degrees, so that a TT is read by TT readers in the same manner as
the ST is read by ST readers. This standard, like E. A. Nida’s theory on reader response (Nida; Nida
and Taber), is but an ideal, as explained by the 12 Axioms of PMEP and the pragmatic-markedness
equivalence model. Therefore, to complement this work, Hou also proposes a model for calculating
a numerical (pragmatic-markedness) equivalence value (NEV) in translation. Taking into account
a number of pragmatic parameters (e.g. wording, structure, rhetoric, politeness, etc.) of the ST
and its TT(s), and on the condition that the general meaning, intention, and attitude of the ST are
adequately conveyed in the TT(s), Hou explores how the quality of a translation can be evaluated
when there is only one TT, and how to distinguish a good translation from a bad translation when
there is more than one TT. He also discusses how to compare translation styles when two TTs are
both “good”; and how to determine which TT outperforms the other. Hou applies his ideas by
examining two English versions of the Chinese novel The Story of the Stone. However, his study is
somewhat subjective in nature’ and its results are thus difficult to quantitatively verify.

Mu examines methods of marking text-based translation tests in translation teaching. Based
on a fuzzy synthetic evaluation, she has devised a model which invites a more quantifiable way
to define the fine variables that translation teachers tacitly work with but seldom make overt in
their marking. However, her model mainly focuses on evaluating translations from the teachers’
point of view, with no way of understanding the reader’s or test taker’s perspective on fuzziness.
This is disappointing since the aim of her research is to find a way to judge the translation quality
of a translated work, where the evaluators play a key role. The model also does not provide a
mechanism for comparing or analyzing the fuzziness of an ST against its TT, or the fuzziness
arising in the translation process itself.

In an attempt to define fuzzy language from the perspective of aesthetics, Fan Wuqiu offers
an interesting study on the aesthetic features of fuzziness, referring to them as constituting the
most important characteristic of Chinese writing. In his discussion of fuzziness in Chinese texts,
Fan refers to such notions as linguistic dialectics, semiotic aesthetics, reception aesthetics, and
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Gestalt psychology. He also interprets the aesthetic ablation of fuzziness in Chinese—English (C—
E) translation by comparing Chinese with English textual features, and proposes compensating
mechanisms (such as resorting to creative thinking to retain the elegance of the fuzziness of the
original). He thus provides macroscopic and directive ideas for C-E translation. However, there
are several limitations to his study. For example, there is a lack of analysis of a complete work,
which makes his analyses seem too piecemeal or isolated-sentence based; there is also a heavy
use of indirect translation (e.g. the English TTs used for his case study were English versions from
Swedish instead of directly from the Chinese original); and his definition of fuzzy language is not
very operational, thus making it difficult for others to use.

Shao suggests that fuzzy items can be viewed mainly from three levels: the temporal and
spatial dimensions of the language, the culture, and the rhetorical features of the novel. Each
dimension could be further divided into two aspects: one involving the denotative and connotative
meanings of the language used and the other involving its pragmatic meanings or significance.
Shao argues that a dialectical relationship exists between what is fuzzy and what is “accurate” or
“precise” in literary language, and this applies to the process of translation as well. Shao proposes
that fuzzy logic and fuzzy linguistics, which derive from multi-valued, rather than binary logic,
have convincing explanatory power for the fuzzy nature of language and translation. Through
introducing the notion of “fuzziness” into translation research, Shao contends that on both the
operational level of translation practice and at the abstract level of translation theory, there is
“fuzziness”; on the one hand, the translator is faced with the need to handle fuzzy language in
texts during the translation process; and on the other, there is the problem of a theoretical fuzziness
when the translator tries to decide or discuss what approaches to take in solving the problem of
fuzzy items and texts. Based on this understanding, Shao maintains that the traditional binary
division in translation theory and methods, such as “literal” and “free translation,” is defective
because such a dichotomy does not correctly reflect the “fuzzy” nature of translation and its
related methodology. She suggests that the best approach to the translation of fuzzy items is not
advocating for a “literal” or “free” translation but to match “fuzziness” with “fuzziness.” From this
basic approach, a whole series of strategies and techniques may derive, including the matching
of different types and degrees of fuzziness. Therefore, Shao’s work contributes to an enhanced
understanding of fuzzy language in literature and creates a foundation for developing a theoretical
account of literary “fuzzy language” within translation studies in general.

Some of the innovative ideas presented in Shao are explored in this paper. That is, I go beyond
the conventional type of textual analysis of a TT and search for a “scientific” and less subjective
way of assessing the fuzziness of language and the extent of equivalence in fuzziness between a
TT and its ST. Ultimately our paper proposes a more comprehensive marking scheme based on
Shannon’s concept of information entropy.

3. Information Entropy as a New Approach

As already mentioned, the concept of information entropy derives from Shannon’s information
theory. Entropy can be used to determine the minimum channel capacity required to reliably
transmit information in binary digits. The formula is derived by calculating the mathematical
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expectation of the amount of information contained in a digit from the information source.
Information entropy measures the information contained in a message as opposed to the portion
of the message that is determined (or predictable). Examples of the latter include redundancy in
language structure or statistical properties relating to the occurrence of frequencies of letter or
word pairs, triplets, etc. When applied to translating, the uncertainty being measured is the readers’
understanding of the ST and the TT(s).

In order to test the suitability of the application of information entropy to translation, I first
recruited 20 subjects to record their answers to two questions focused on the overall degree of
fuzziness in an ST and a TT. It was found that the subjects’ responses were always subjective and
largely unsuitable for comparison because their understanding of fuzziness varied and there was no
objective means against which they could base their evaluation. The two questions are shown below:

Question 1
Please select one answer from the following options that most represents your feeling about
the ST: ( ).

A. not fuzzy B. somewhat fuzzy C. rather fuzzy D. very fuzzy

Question 2
On a scale of 0 to 100 points, where 0 represents not fuzzy and 100 represents the fuzziest,
please measure the fuzziness of the TT: ( ).

The subjectivity of the responses can be explained in the following way. For Question 1, if
S, chose option B while S, chose option C it did not mean that S,’s understanding of the ST is
necessarily fuzzier than that of S,’s, because it is difficult to conduct an objective comparison
between the understanding of S, and of S, respectively, since their answers reflect their personal
understanding of the notion of “fuzziness.” Similarly, for Question 2, if S,’s answer is 75 points and
S,’s answer is 70 points we cannot say for certain that S,’s understanding of the ST is necessarily
fuzzier than S,’s. Therefore, it becomes difficult to find an objective and feasible way to assess the
fuzziness of the readers’ understanding of the texts using typical translation evaluations.

Our next step was to select terms and expressions from a text which had previously been
assessed as fuzzy in translation evaluations. The fuzziness evaluation was based on the uncertainty
of the readers’ understanding of those terms and expressions. These were then considered from the
point of view of information entropy. That is, the terms and expressions were measured in terms of
the amount of information that would be missing before reception.

The formula for information entropy is derived by calculating the mathematical expectation
of the amount of information contained in a digit from the information source. The entropy
H(X)=H, (p) of the ensemble {(x,, p,), (X, P2),---»(Xn» p,) } as defined by Shannon is given in the
following expression:

n
H(X) EPIn (p) :Hn (p1>p2>' . '3pn) = _Czpilogpi'
=
In the above expression, ¢ is an arbitrary positive constant, generally taken as unity when the
logarithm base is 2 and entropy is measured in bits. To provide for impossible events, 0log0 is

n
taken as zero. It is important to note that entropy H, (p) = Z pih(p,) is the average information

i=1
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(Karmeshu and Pal 3-4) where p = {p,, p,,..., p,} and h(p;) = —clogp..

In applying this to ascertaining the degree of fuzziness of a translation and its relation to the
source text, the formula is reinterpreted as follows:

Let S be a given text, S = {X,, X,,...,X,..., X} , where X, is the i -th fuzzy item in S, i € [1,...n].
Suppose there are m; different forms of understanding of a single fuzzy item X; from the point of view
of a group of readers R:

RX) = {<X 1 w00 <X ot 22, "'5<‘X:',n1,’ﬂi,)rr,>}

n
In the above expression, when x4, ; = 0 and Z,u,-y ; =1, x,;is the j -th form of understanding

i=1
of X; and g, ; is the probability of X; on the condition of x; ;in view of R, according to Shannon’s
theory, for the readers R, the entropy of X is:

Hy(X;) = _Zl w; ;log u; ;
7=

If the fuzzy items in S are mutually independent, for the readers R, the entropy of S is:

Hg(S) = _Zl Hp(X;)= _Zl Zl w; ;log u;
i= =1 j=

When the distribution of the readers’ understanding of X,is in a continuous interval,
RX,))=<x,, p(x,)>, x,€I[L, U], L is in the lower boundary of the interval (all of the elements

in the interval should be larger than or equal to L) and U is in the upper boundary of the interval
(all of the elements in the interval should be less than or equal to U). According to the information
entropy measure, for the readers R, the entropy of X; is an integral of [L, U]:

Hy(X)=-[" p(x)log p (x) dx,

For the sake of convenience, the value Hy (X;) can be calculated approximately by using a
piecewise integration and the mean value theorem as follows:
U < U
Hy(X) =1 p (x)log p (x) d, =2 [ p (x)log p (x) dx;]
m; /=
== [logp(&,) [P xydx], where, .-, [L,U) =LV, [L,U] NiL,u,)
J=1

= ¢:vjkell,..m], j#kand &,;€[L,U].

P

When the interval is divided equally and small enough, it can be proved that

m,

Hy(X)~ =2 log 1) ~log A where ;= [ p (x)dx,, A = UL,
J= i
The above equation indicates that when the interval is divided equally and is small enough,

the value of Hy (X;) is only dependent on —Z(ﬂ,-y ;log u; ;). As the value of y; ;can be estimated by
=1

a questionnaire, I use _Z(ﬂi, ;log u, ;) to measure the degrees of fuzziness of a text.
=1

Backtracking a little, the Entropy Law is a statement that all energy in an isolated system
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moves from an ordered to a disordered state. The minimum entropy state, where concentration is
highest and where available energy is at a maximum, is the most ordered state. By contrast, the
maximum entropy state, where available energy has been totally dissipated and diffused, is the
most disordered state. Thus, for our purposes, the more entropy a text has, the fuzzier the items
will be, whereas the least amount of entropy, where perspicuity and available energy are highest,
will produce the most understandable (least fuzzy) items.

For the research reported in this paper, I developed a four-step algorithm for measuring the
entropy of fuzzy text as follows:

1. Identify the fuzzy items in a given text;

2. Analyze the different forms of understanding a single fuzzy item may have for a group of
readers and count the probability of “fuzzy understanding”;

3. Calculate the fuzzy degree of a single item from the point of view of those readers;

4. Calculate the degree of fuzziness for the entire text, contrasting the various TTs being
studied so as to determine which of these is closer to the ST in terms of the fuzziness of its items.

The following sections follow these steps using two passages and their translations from The Da
Vinci Code by Dan Brown. The translations of the novel are those by Zhu Zhenwu, Wu Sheng,
and Zhou Yuanxiao (TT1) and You Chuanli (TT2), both in Chinese.

4. lllustrating the Application of Information Entropy in Translation

4.1 Introduction

To measure the degrees of fuzziness regarding the readers’ understanding of a text using
information entropy entails precise calculation of the probability distribution of the readers’
understanding of the text. For this study, I recruited 20 bilingual (English—Chinese) readers from
amongst students and teachers at a tertiary institution and from different departments in the
institution with the students from different years. Each participant was asked to read the ST and its
two TTs. Their different understandings regarding several items and expressions in the TTs were
obtained using a set of questions, such as “Please mark the interpretations of ‘X’ after you have
read the ST,” using points between 0—6 (incorrect, mostly incorrect, somewhat incorrect, somewhat
correct, mostly correct, correct). While there were several fuzzy items I could have chosen
to illustrate the information entropy method, in this paper I focus on the responses to a select
few which represent a range of grammatical structures: a lexical item, a name, an interrogative
sentence, and a noun phrase with modifiers. Specifically, the ST terms and expressions were:
keystone, Vittoria, have you mounted her?, and diminutive insecure leaders. Section 4.2 focuses
on the term “keystone” (Item [ ) and section 4.3 focuses on the other three items (Items II, III,
IV) since they occur in close proximity with each other in the text.
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4.2 Keystone

The question and answer format for analyzing the entropy of “keystone” is shown in Figure 1.

Question:

Please mark the interpretations of “keystone” after you have read the ST, using points between 0—6 (incorrect, mostly
incorrect, somewhat incorrect, somewhat correct, mostly correct, correct).

The central stone at the top of an arch that keeps all the other stones in position; ( )

The most important part of a plan or argument that the other parts depend on; ( )

The wedge-shaped stone; ( )

I have other understandings of “keystone”:

( )-

Figure 1. The Question and Answer Format for Item |, Keystone

The probability distribution of the readers’ understanding of fuzzy items in the ST and its TTs
can be found through a normalization and calculation based on their responses to the question.
For instance, if a reader’s responses to the four understandings above are as follows: somewhat
correct, mostly incorrect, mostly incorrect, incorrect, their answers will be: 3, 1, 1, and 0, then
after normalization, the distribution of this reader’s understanding is: 0.6, 0.2, 0.2, and 0.

The term “keystone” is presented below in the paragraph in which it occurs in the ST and the
two TTs—TT1 (Zhu et al.) and TT2 (You). The term is highlighted in bold in each text.

ST: According to lore, the brotherhood had created a map of stone—a clef de voiite [...] or
keystone—an engraved tablet that revealed the final resting place of the brotherhood’s greatest
secret [...] information so powerful that its protection was the reason for the brotherhood’s
very existence. (Brown 28)

TTL: ik, AL BB HIPE T —AN A Skt B, BEHE T, BREI RS8R . X 2 — B ST R
T 7 2 S L B 2 R R A BRI T o XA R B L T, L BB
N TR ETAAE. (Zhu et al. 10)

Pinyin of TT1: Juchudn, Xunshan Yinxithui zhizuole y1 ge shitou ditu, ji gongdingshi, huo
yué saiféngshi. Zhe shi y1 kuai mingwén shibédn, shangmian ji€shizhe Xunshan Yinxithui zui
da de mimi béi yincang de difang. Zhé mimi tai zhongyao le, xunshan yinxithui jiushi weile
baohu ta ér cunzai.

TT2: WAL UL, XA SHIE T — A S B —— 5 3CFR R clef de voite, 3 &
keystone, 75 BRIt ——IXHMEZE AR, T 12 Dl o6 2 B ORR S B R S A B 2
e XAMRER TR R, URTZESAAENET, 2N T ERI XM . (You
20)

Pinyin of TT 2: G&nju chudnshud, zhe¢ ge xiongdihui zhizuole y1 gé shitou ditt——fawén
chéngwéi clef de votite, yingwén shi keystone, yiji gongxinshi zhe kuai diaokeguo de
shibdn, shangmian you gai xiongdihui zui da mimi de zuihou qishén zht di-+-+-+ zhe gé xunxi de
liliang zhi da, yizhiyt gai xithui cinzai de mudi, jiti shi wéile yao baohu zhe gé mimi.
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Using various English dictionaries, I can say that the term “keystone” in English has at least
two meanings: (a) the central stone at the top of an arch that keeps all the other stones in position,
and (b) the most important part of a plan or argument that the other parts depend on. The Chinese
term, “ ZE4% {1 (saiféngshi), literally means: “fill-gap-stone”/“wedge-shaped stone.” As for “J
& keystone, JNEIHEC A (vingwén shi keystone, yiji gongxinshi) in TT2, there are at least
four possible readings in Chinese: (a) TT readers who are totally ignorant of the English language
will have no idea whatsoever about the meaning of “%& . j&keystone,” nor will they readily
understand what kind of stone an “arch-heart stone” (#k (s 47) is because the Chinese term is a
new coinage and is not in common usage; (b) TT readers who are totally ignorant of the English
language will have no idea of what “ 7 3 s keystone” means, although they do know what “#
> 45> means; (c) TT readers who know the English word in “ 3t 3 /& keystone” do not readily
understand what “arch-heart stone” (#t.0»45) means; and (d) TT readers who know what “ 3%
#& keystone” means believe that “arch-heart stone” (#t /(> £7) refers to “a round or heart-shaped
stone.” Table 1 illustrates the different forms of the readers’ understanding of the fuzzy items
related to “keystone.”

Table 1. Different Possibilities of the Readers’ Understanding of “Keystone”

Items Discription

A | The central stone at the top of an arch that keeps all the other stones in position

A wedge-shaped stone

B
C | The most important part of a plan or argument that the other parts depend on
D

TT readers who are totally ignorant of the English language will have no idea whatsoever about what &3
J2&keystone” means, nor will they readily understand what kind of stone an “arch-heart stone” (#t.0> £7) is
because the Chinese term is a new coinage and is not yet in common usage

E | TT readers who are totally ignorant of the English language will have no idea what “ 33 /& keystone” means,
although they do know what “HL.[>f7 > means

F TT readers who know the English word in “Z& 3 J&keystone” do not readily understand what “arch-heart
stone” (HL.0>f7 ) means

G TT readers who know what “ #% CJ& keystone” means believe that “arch-heart stone” (HL.[>f7) refers to “a
round or heart-shaped stone”

Table 2 shows the probability of the group of readers’ understanding of the ST, TT1, and
TT2 through their responses to the question. The different understandings of ST readers and
TT readers are put together. In Table 2, “0.6” indicates that the probability for “keystone” to
be understood as “A” is 0.6. The right-most row is the total entropy of a fuzzy expression. “0”
means that the corresponding item is not fuzzy and there is no ambiguity about its meaning. With
regard to “keystone,” hypothetically, readers who do not know Chinese will not understand the
meanings expressed in D through G. The same type of measurement can also be applied to “ ZE4%
417 (fill-gap-stone) in TT1 and “3 3 /& keystone, 75 B #0047 (i.e. the English [expression]
is “keystone,” meaning “arch-heart stone”). The principles are the same as those for analyzing the
other possible understandings, marked B through G, respectively, in Table 2.
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Table 2. Categories of Forms of Understanding

Items A B C D E F G | Entropy
keystone 06 | 02 | 02 0 0 0 0 1.3710
FE5% A7 (fill-gap-stone) 1 0 0 0 0 0 0 0

e SE keystone, JREIHECAT (ie. the English

[expression] is “keystone,” meaning “arch-heart stone”) 0 0 0 0.2 | 0.3 10251025 1.9855

According to the results, the probability of different forms of understanding by the 20 subjects
can be described as “keystone” = {<A4,0.6>, <B,0.2>, <C,0.2>, <B,0.2>, <Others,0>} . Applying

Shannon’s formula and its reinterpretation for fuzziness in translation (see Section 3), the entropy
or fuzziness of the item “keystone” is calculated in the following way:

H, (“keystone”) = —Z w; ;log u; ;= —(0.6x10g0.6 +- 0.2x1og0.2 + 0.2xlog0.2) = 1.3710
e

When I apply this formula to the two Chinese translations of keystone, I find that the entropy for
“JE4% 11> is 0 and the entropy for “ J% ¢ keystone, 7REIHLLA 7> is 1.9855. 1 can represent a
comparison of entropy across the three items—the ST, TT1, and TT2 in the following way:
H(“JE 52 keystone, 7RRIHEC A7) > H,, (“keystone”™) > H, (“ ZEZ5 A1)

A calculation of this yields the following:

| Hy (“keystone”)~H, (“ FE4% 47 ”) = 1.3710

| Hy(“keystone”)—Hj (“ J< 3 /2 keystone, 7RRIHLCA77) =0.6145
The results of the calculations show that the TT2 “ 353 /& keystone, 7REI#L.A” is fuzzier or
vaguer than the ST “keystone” and the TT1 “Z£4%47,” and that TT2’s expression is closer to the
ST (keystone) in terms of fuzziness.

4.3 Analyzing Vittoria (Item Il), Have You Mounted Her? (item lll), and Diminutive Insecure Leaders (ltem IV)

The next items I discuss are in close proximity to each other in the text and so I discuss these
together. The following excerpt shows each of the items in context and highlighted using bold font.

ST: [...] Seeing it, Langdon thought of Vittoria, recalling their playful promise a year ago that
every six months they would meet again at a different romantic spot on the globe. The Eiffel
Tower, Langdon suspected, would have made their list. Sadly, he last kissed Vittoria in a noisy
airport in Rome more than a year ago.

“Did you mount her?” the agent asked, looking over.

Langdon glanced up, certain he had misunderstood. “I beg your pardon?”

“She is lovely, no?” The agent motioned through the windshield toward the Eiffel Tower.
“Have you mounted her?”

Langdon rolled his eyes. “No, I haven’t climbed the tower.”

“She is the symbol of France. I think she is perfect.”

Langdon nodded absently. Symbologists often remarked that France—a country renowned for
machismo, womanizing and diminutive insecure leaders like Napoleon and Pepin the Short—could
not have chosen a more apt national emblem than a thousand-foot phallus. (Brown 32-33)

033



034

Journal of ‘ ‘
Foreign Languages and Cultures | Vol. 10 No. 1 | June 2026

TTL: [...] BEEE, 2B THRZHE, k7 Eabue B AR . it
RN A B SRV e — MREB R T 44, 28, S U EEREkE —E R
BT AR A R BRI, 2 RITE R AN R L35 A4 2 R .

COR S 2 7 R B T ).

2BE TR, BiEE QTR TR, AR, RUTA?

CUIRDE, AR ? 7 THGE Y RIS R ) SRR RIS . R Bt g

ZBMIMRERSE T WA, RIEEICH ARk .

“URIEEMRIAE. YOI

LHOLAERH A T Sk FF9EREN, BEE-NUBTFAM. Bkt L
KA B EZ TR T AP XA BT U Z 22 B 0 I 9 44 10 B . Bk ds—
=T R A AN E FK M SAEF A& AT T . (Zhuetal. 13)

Pinyin of TT 1: Kandao ti¢ta, Landéng xiangqile Wéidudliya, xiangqile ta y1 nidn qian
wanxiao ban de chéngnuo. Ta shud tamen méi liu gé yué dou yao zai quanqit fanwéi néi huan
yi gé langman de difang yughui. Landéng xiing, dangshi Aiféi’ér Tiéta yiding shi shangle
tamen de mingdan de. Yihan de shi, ta yT nidn dud qidn zai Luéma y1 g¢ xuannao de jichang
hé Wéiduoliya weénbié.

“Ni shangguo ta ma?” Zhéntan kanzhe yudnfang weén.

Landéng taitoéu kanle ta y1 yan, quéxin ziji cuoji€le yisi. “Duibugqi, ni shud shénme?”’

“Ta hén méi, bu shi ma?” Zhéntan touguo dingfeng boli zhixiang Aifei’ér Tista. “Ni
shangguo ta ma?”

Landéng de yanzhi zhuanle zhuan. “Méiyou, wo hai méi paguo na zuo tiéta.”

“Ta shi faguo de xiangzhéng. WO rénwéi ta wanméi-wuxia.”

Landéng xinbuzaiyan de didnle dian téu. Fihaoxuéjia chang shud, Faguo shi y1 gé yi
nanzi qigai, aihio niisé, yiji yongyou xiang Napolun hé Aizi Piping zhéyang ai gézi you quéfa
anquangan de lingxiu ér wénming de guddu. Ta xuinzé y1 gé yiqian yingchi gao de nanxing
shéngzhiqi zuowéi guodjia de xiangzhe&ng zai héshi buguo le.

TT2: [...] A& LH/RBREE, Z8ME P RS R, 108 Fii ] 8 Do thKis, i
BERE 7N AN H A0 EEAE 4t AN A VRS M R E IR T2 B A, SRR BRI
R oA A7 B gt iz — o A NI, Mhd)a — IR FIHE, AR A i
P, W EEET .

“OR b ? 7 AR, BEE T .

=ERk, WEB O T R A?”

“UbBEIE, AN ? 7 AR RAR TR RIS SKR AFE RIS . AR E RS G? 7

ZEMTAAR, “BA, K EETRAE”

“Hb AR RAL . BAF M E AR,

ZHOAERM A Ak FFSEFATE IR U, R E— XA R DU M.
VU Lt DA SRR A HE T DUHEIX S50 /N To %24 IR A S50 17 225 AR ) Rl X —— Tt
HAHE T RIAWEE S EFR R T . (You 24)

Pinyin of TT2: Kanzhe Aiféi’ér Tiéta, Landéng xiingqile Weidudliya, yiqi yT nian qian tamen
céng wanxiao de chéngnuo, shué méi gé lin gé yue jiu yao zai quanshijie gé ge buténg de
langman didizn chongféng yi ci. Er Landéng caixidng, Aifei’ér Tiétd yé jiang chéngwéi tamen



mingdan shang de didian zhi y1. Ling rén aishang de shi, ta zuihou y1 ci wén Weidudliya, shi

SHAO Lu

zai cdoza de Ludéma jichdng, na shi y1 nidn dud qian le.
“Ni shangguo ta ma?” Na gé tanyuan wenzhe, wang xiang yuanfang.
Landeng taitou, queding ziji tingcuo le. “Ni shud shénme?”

“Ta hio m&i, bu shi ma?” Na gé tanyuén zhizhi dingféng boli waitou de Aifei’ér Tiéta. “Ni

pa shangqu guo ma?”
Landéng fanle ge baiyan. “Méiyou, wo méi shangqu guo na g¢ ta.”
“Ta shi Faguo de xiangzhéng. W0 juéde ta zhén shi wanméi.”

Landeéng xmbuzaiyan de didndian téou. Fahaoxuéjiamen chang pinglun shud, Faguo——
zhé gé su yi qi nanxing qigai, chénni niis¢, yiji Napolin hé “izi” Béiban zhé 1&i dixido wu
anquangan de lingxiu ér zhuchéng de guojia

shihé de guojia xiangzheéng le.

Employing Information Entropy in Literary Translation: Evaluating Fuzziness Equivalence
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zaiy¢ zhdobuchii bi yigian chi yangwu geéng

The highlighted fuzzy items II, III, and IV found in the ST and its TTs are shown in Table 3.

Table 3.

Fuzzy Items Il, lll, and IV and Their Translations in Example 2

Fuzzy Items

ST

TT1

TT2

II

Vittoria

4L I (Wéiduoliya, Vittoria)

2 FHE (Weiduoliya)

Have you mounted

YR ad b i 2(ni shangguo ta ma?; Have

YR € I % 3 i ? (ni pa shangqu guo

leaders

leaders lacking a sense of security)

I .
her? you been on her?) ma?; Have you climbed on her?)
. B A B Z %2 A R Al (ai gezi | B /D TC & 4 IR Sl (aixiao wu
diminutive insecure L. S .
v you quefa anquangan de lingxiu; short | anquangan de lingxiu; short leaders with

1no sense of security)

The different forms of understanding for the readers of the fuzzy items listed in Table 3 are

presented in Tables 4, 5, and 6:

Table 4.

Different Forms of Understanding Item Il Vittoria (ST, TT1, and TT2)

Items

Discription

A | heroine who figures prominently in Dan Brown’s 2000 novel Angels and Demons as Robert Langdon’s
accomplice, and in the end of the book has intimate relations with Robert (valid in ST, TT1, and TT2).

B Robert’s ex-girlfriend, whom the author Dan Brown doesn’t account for in The Da Vinci Code (valid in ST,
TT1, and TT2).

C | Some woman in Robert’s mind whom Robert is often thinking of (valid in ST, TT1, and TT2).

Table 5.

Different Forms of Understanding Item Ill Have You Mounted Her? (ST, TT1, and TT2)

Items

Discription

D | Have you mounted the Eiffel Tower? (valid in ST and TT2).

Have you mounted a mountain/a hill/a building? (valid in ST and TT2).

Have you had sex with a woman in the agent’s mind? (valid in ST and TT1).

Q| m| m™

Have you had sex with Vittoria? (valid in ST and TT1).
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Table 6. Different Forms of Understanding Item IV Diminutive Insecure Leaders (ST, TT1, and TT2)
Items Discription
H | Very small leaders lacking self-confidence (valid in TT1 and TT2).

Very small leaders who make their people insecure (valid in ST, TT1, and TT?2).

Short and fat leaders lacking self-confidence (valid in TT1).

Short and fat leaders who make their people insecure (valid in ST and TT1).

Short and lean/skinny leaders lacking self-confidence (valid in TT1 and TT2).

| A=

Short and lean/skinny leaders who make their people insecure (valid in ST, TT1 and TT2).

Through the evaluation of the group of readers’ views of these fuzzy items, the probability of
forms of different understandings among readers is calculated. Tables 7 through 9 show the results
of the responses to the different forms of understanding and the calculation of the information
entropy for each item.

Table 7. Categories of Forms of Understanding for Vitforia (Table 4)
Item II A B C Entropy
Vittoria (ST) 0.4 0.2 0.4 1.5219
AL F. (wéidudliya) (TT1) 0.35 0.35 0.3 1.5813
PR H M (weiduoliyd) (TT2) 0.1 0.5 0.4 1.3610
Table 8.  Categories of Forms of Understanding for Have You Mounted Her? (Table 5)
Item 1l D E F G Entropy
Have you mounted her? 0.35 0.1 0.1 0.45 1.7129
PR L3 4l 2 (ni shangguo ta ma?; Have you been on her?) 0 0 0.3 0.7 0.8813
PRIE 223513 2 (ni pa shangqu guo ma?; Have you climbed on her?) 0.9 0.1 0 0 0.4690
Table 9. Categories of Forms of Understanding for Diminutive Insecure Leaders (Table 6)
Item IV H| I J | K| L Entropy
diminutive insecure leaders 0105101030 0.2 | 1.4855
A = g2 R ATiR ; ; TN
74 ?15}%2}%‘%‘“ Y2 (ai gezi you quefa anquangan de lingxiu; 01103 l01lo02lo1! oo | 24464
short leaders lacking a sense of security)
: G AT e N
%’;‘%/J\%tc%,u EJU}H}'(alxlao wu anquangan de lingxiu; short leaders 0151045 o | o 1ozl o2 | 18577
with no sense of security)

5. Analysis and Visualization of the Readers’ Responses

In this section I analyze the different understandings of readers by means of probability
distribution, and information entropy. The corresponding results are presented in the form of
histograms.
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Figure 2. Probability Distribution of Different Forms of Understanding

Figure 2 shows the probability distribution of the different forms of understanding of fuzzy
items II, III, and IV. There are three forms of understanding for fuzzy item II, four for fuzzy
item III, and six for fuzzy item IV. In all, there are 13 forms of understanding shown along the
X-axis. The Y-axis manifests the probability of a form of understanding by readers. The higher the
probability, the more likely readers will understand that particular form. “0” on the Y-axis means
there is no probability of a form of understanding, while “1” on the Y-axis means that there is a
100% probability of a certain form of understanding. The X-axis lists all forms of understanding
in fuzzy items II, III, and IV. The black columns, the gray columns, and the white columns,
respectively, represent the probability distribution of ST, TT1, and TT2. For example, the X-axis 6
shows “Have you had sex with a woman in the agent’s mind?” where the probability of TT2 is “0,”
which means that its readers do not have this kind of understanding. Similarly, X-axis 4 shows
“Have you mounted the Eiffel Tower?” where the probability of TT2 is “0.9,” which means that
there is a 90% probability of this form being understood by the readers.

25 2.4464
24 1.8577
- 1.7129
- 1.5813
é 15 1.5219 1.4855
- 1.3610
a
o
=]
c
w11
0.5 A
0 |
1 1] v

I ST B T11 [ TT2
Figure 3. Entropy of Items in Terms of Fuzziness
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Figure 3 shows the entropy of fuzzy items II, III, and IV. The X-axis is an entropy axis,
according to which the larger the entropy, the fuzzier an item. For instance, the entropy of the ST
in X-axis for III is larger than that of TT1 or that of TT2. That is, “Have you mounted her?” is
fuzzier than “{/k_Fid 1% 2> (Have you been on her?) or “/R€ | 2141 22 (Have you climbed

on her?).

5 4.7203

Entropy (bits)

ST

4.9090

TT1
Figure 4. Entropy of ST, TT1, and TT2 for Items I, I, and IV

3.6877

TT2

Figure 4 is the sum of the degree of fuzziness of ST, TT1, and TT2. The black, gray, and
white column each represent the total degree of fuzziness of the three sets of items in Example 2,
representing the ST, TT1, and TT2, respectively. It can be seen clearly from Figure 4 that TT1 is
the fuzziest, ST less fuzzy, and TT2 the least fuzzy.

0.6 1

0.5 A

0.4 1

0.3 1

Absolute probability difference

0.1
0 I
1 2 3
Iltem Il

5

Item 11l

6

8 9 10 1" 12 13

Item IV
Il STvsTT1 [ STvsTT2

Figure 5. Difference in Probability in Forms of Understanding

Figure 5 contrasts the probability distribution of the forms of understanding in the difference
between the fuzzy items in the ST and TT1 (represented by the black columns) with the parallel
difference between the fuzzy items in the ST and TT2 (represented by the white columns). The
smaller the sum of the differences put together between a TT and the ST, the closer this TT is to
the ST in terms of the understanding by readers of the TT and ST respectively. For example, X-axis
13, “short and lean/skinny leaders who make their people insecure,” shows that the probability of
the forms of understanding in the ST, TT1, and TT2 are the same.
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Figure 6 shows the sum of the differences in the probability distribution of the understanding
between the fuzzy items in the ST and those in TT1 (black column) and the sum of the differences
between the fuzzy items in the ST and those in TT2 (white column). It can be seen from Figure 6
that the sum of the differences of probability between the ST and TT1 is smaller than that between
the ST and TT2. That is, TT1 is closer to the ST in terms of the probability distribution of the
forms of understanding.

2.5 24

1.5 1

0.5 1

Total absolute probability difference

STvsTT1 STvs TT2
Figure 6. Sum of Differences in the Probability Distribution across All Items

Figure 7 exemplifies the fuzzy degrees of ST, TT1, and TT2 in items II, III, and I'V. The black
columns show the differences between the fuzzy degrees—the entropy of fuzzy items in the ST
and those in TT1. The white columns represent the differences between the fuzzy degrees of items
in the ST and those in TT2. The X-axis for IT is “ST (Vittoria), TT1 ( 4E £ F|3. /wéiduoliya), and
TT2 (%% F| M /weiduoliyd)”; the X-axis for III is “ST (Have you mounted her?), TT1 (f§ it
i1 ?2/Have you been on her?), and TT2 (/i€ I J:3d 15 ?2/Have you climbed on her?)”; and the
X-axis for IV is “ST (diminutive insecure leaders), TT1 (&4~ ) B = 22 4= 8 ) 44 /short,
lacking-sense-of-security leaders), and TT2 (%&/]N TG 22 4 8K 454l /short, small, with-no-sense-
of-security leaders).” With regard to fuzzy items II and III, the fuzzy degree of TT1 is closer to
that of the ST. However, in fuzzy item 1V, the fuzzy degree of TT2 is closer to the ST.
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Figure 7. Differences in Entropy of the Three Fuzzy ltems
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Figure 8 shows the sum of the differences in the degree of fuzziness for ST, TT1, and TT2.
The smaller the sum, the closer a TT is to its ST. From the results we can see that TT1 is more
faithful than TT2 to the ST in terms of the fuzziness of language from the perspective of the
readers. By comparing Figure 6 and Figure 8, we can see that the two measures capture different
aspects of fuzziness equivalence. In terms of the probability distribution of readers’ interpretations,
TT1 is closer to the ST. In terms of aggregate entropy difference, however, TT2 is slightly closer
to the ST. This suggests that fuzziness equivalence should be assessed through both distributional
similarity and entropy-based uncertainty, rather than through a single numerical ranking.

2 .

1.8519

1.7771

1.75 A

1.25 A

0.75 ~

0.25 A

Total absolute entropy difference (bits)

STvs TT1 STvsTT2
Figure 8. Contrast of Total Entropy for ST, TT1 and TT2

6. Conclusion

Analyzing fuzziness using information entropy entails assessing and counting the readers’
understanding of fuzzy items in a text. As an alternative method to a quantitative study on textual
fuzziness, the application of information entropy makes it possible to measure the degrees of
fuzziness of the ST and its TT(s) and thus to open up an approach to analyzing and measuring
reader understanding.

With regard to the process of translation, I. A. Richards once famously observed that it “may
very probably be the most complex type of event yet produced in the evolution of the cosmos”
(250). Indeed, translation is a complex activity, and it is clear that it is not possible to achieve
100% equivalence in the TT with regard to its ST. What one can do is to try to make the TT as
similar as possible to its original. But how can one decide that a TT is similar to its ST? Is this
“closeness” a verifiable concept, or is it very much something to be judged by the subjective
mind? This study has tried to address these questions by using Shannon’s measure of information
entropy. The paper demonstrates that this approach is useful and effective when employed in the
calculation of the fuzziness of an ST and its TT(s). By contrasting the fuzziness of a TT with that
of an ST, information entropy theory provides the translator and translation critic with a more
objective and scientific criterion for translation evaluation. As such, the use of information entropy
in translation studies may represent a step towards a new direction in which other translational
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aspects can be measured or assessed in a more objective way, including the stylistic features of
translations and the idiosyncrasies of translators.

Notes

1. This paper is supported by the National Social Science Fund of China (Major Project No. 20&ZD287:
“Compilation and Research of Documents on the Overseas Dissemination of Contemporary Chinese
Literature [1949-2019]”) and the Ministry of Education of China’s Major Research Project of Philosophy
and Social Sciences (Project No. 21JZD051: “Research on Chinese Discourse and Image in Overseas
Chinese Literary Criticism since the 20th Century”).

2. Yan Fu was a renowned Chinese thinker and translator. In the preface to his translation of Huxley’s Evolution
and Ethics, Yan presents his three translation principles, which came to be highly influential in Chinese

translation during the 20th century (cf. Munday 46).

3. Hou’s PMEP is a tentative attempt at describing and interpreting translation by combining Pragmatics and
Nida’s translation theory. It seems subjective due to the following reasons. 1) Not all words or items can be
easily assigned the label of “[U]” or “M”; 2) Unmarkedness or Markedness is usually assessed in terms of
one or two but never all of the six major criteria; 3) sometimes none works well enough; 4) sometimes some
criteria contradict each other; 5) Unmarkedness or Markedness is a matter of subjectivity and degree; 6)
that which seems or claims to be inequivalent translation may sometimes be Fair TT, not to say Ideal TT; 7)
perfect translation does not entail a great knowledge of Markedness Theory or FEP and vice versa; 8) Even
with PMEP, semantic loss still occurs so PMEP does not guarantee ideal translation; 9) NEV calculation
lends itself to some measures of subjectivity; 10) NEV calculation is not as scientific as science, nor as
artistic as art; 11) NEV calculation is not so valid with ST-TT comparison where there are few salient M-Value
parameters thereby to compare, or where the M-Value of one or two parameters is vague or intangible; and
12) PMEP is a heavy borrower of theories, depending more on FEP of Nida and Markedness Theory than on
other ideas and hypotheses.
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