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Abstract

With Chinese “ € $” (fy/hover) as the key word, this paper aims to study the mapping of novel metaphor from a
semantic computational perspective. The Latent Semantic Analysis was used to measure the relevance between
the key word “ & ¥l ”(fly/hover) and other lexical items in its literal contexts and metaphorical contexts
respectively. Our study demonstrated that 1) the distribution of metaphorical mapping is closely related to the
degree of relevance; 2) though the mapping is unidirectional from the literal to the metaphorical, fusion also occurs,
suggesting a bi-directional interaction between the source and the target; 3) the metaphorical meanings of a lexical
item influence its literal meaning, which can be observed in semantic prosody as well as lexical connotations.
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1. Introduction

Metaphor has been a hot topic in many research fields such as linguistics, psychology, and philosophy. Apart from
analyzing the imagistic and aesthetic property manifested in metaphorical language, modern scholars are more
interested in the cognitive function of metaphor, which has been systematically studied by Lakoff and Johnson
(1980) in their Conceptual Metaphor Theory (CMT) and many other cognitive linguists. According to CMT,
thoughts are metaphorical in nature, because complex and abstract concepts must be understood and formulated
by means of metaphor based on simple and concrete ideas of embodied experience.

In CMT, Metaphor is depicted as the mapping from the source domain to the target domain. This was deemed as
the fundamental tenet in metaphorical analysis. The term “mapping” was originally derived from set theory in
mathematics, referring to a correspondence between elements of two sets. In fact, this term was introduced into
metaphor accounts in much earlier studies. In the Interaction Theory, when Richards (1936) and Black (1962)
distinguished the primary subject (also called the "tenor") and the secondary subject (also called the "vehicle") of
the metaphor, they claimed that a set of “associated commonplaces” of the secondary subject is “mapped” onto
the primary subject. Lakoff & Johnson’s (1980) Conceptual Metaphor Theory further extended this mapping
relationship from the lexical level to the level of conceptual domains, maintaining that more often than not,
mapping took place between a number of elements of the two domains rather than merely shared properties.

Metaphorical mapping is characterized by directionality and systematicity (cf. Lakoff & Johnson 1980; Grady
2005). Directionality indicates that metaphorical mapping generally goes from the more familiar and more
concrete source domain to a less familiar and more abstract target domain, not vice versa. Systematicity refers to
the fact that metaphor mapping is not random, discrete, or transient. Rather, the correspondences of elements of
the source domain and the target domain have established stable or even permanent connections in our conceptual
system and are stored in our long-term memory, so that they can be activated readily and easily for metaphorical
uses.

The mapping account offers a new perspective for metaphor research. However, most researches on metaphorical
mapping, with conventional metaphors as the dominant materials, have been based on generalizing specific
conceptual metaphors and then identifying sub-correspondences for mapping. These studies are of great
significance, for conventional metaphors can best illustrate the stable nature of metaphor and thoughts. However,
novel metaphor should not be neglected, either. Therefore this article intends to study the metaphorical mapping
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of novel metaphors at the lexical as well as conceptual level by comparing the core elements of the literal use and
metaphorical use of a Chinese word “ ¥ ¥ (fIy/hover). Specifically, by means of Latent Semantic Analysis, we
intend our research to be a case study without presupposing any conceptual metaphors, but rather to examine
relationship between the core elements of literal context (approximate to the source domain) the core elements of
metaphorical context (approximate to the target domain). We believe such an analysis is interesting and necessary
because it offers a new perspective to reveal the working mechanism of metaphor ----both at the cognitive
conceptual level and linguistic lexical level.

2. Research Method and Materials

Latent Semantic Analysis is a statistical method to uncover the higher-order structure implicit in the relationships
between words and documents. It captures the relationships between words and texts (word-word, word-text, and
text-text) in a computable form, which is believed to approximate the underlying “meaning” of words or texts. (cf.
Dumais et al. 1988; Deerwester, et al. 1990; Landauer et al. 1998)

Latent Semantic Analysis is predicated on the hypothesis that there exist certain underlying semantic structures in
language use, but the choice of different words often obscures these structures. However, through specific
statistical techniques that filter out the “obscuring” noise, the underlying semantic structure can be revealed. That
technique is Singular Value Decomposition (SVD). SVD decomposes the large word-by-document matrix into a
set of approximately 50 to 150 orthogonal factors, enabling the original matrix to be represented as an approximate
linear combination. Texts, and words within texts are described and represented based on vectors within this 50-
150 dimensional “semantic” space. The result of the SVD ensures that this semantic space (1) retains only the
major associative patterns within the data, disregarding smaller, less significant variations; and (2) places
semantically-close words, texts, and word-text pairs in proximate locations, while distancing unrelated ones within
the semantic space.

“KH(feixiang, fly/hover) was used as the key word for retrieval in CCL Peking University, one of the largest
modern Chinese corpus with the size of 15 billion Characters. The context window includes 40 characters before
and after the keyword respectively. The initial search yielded 1540 instances. After manually removing repeated
entries due to unspecified reasons and those where & appeared in proper nouns (e.g., person or company
names), 1331 valid instances were obtained. Among them, 709 instances were literal usage (e.g., “%% JL7E K51,
birds are flying), while 622 instances were metaphorical usage (e.g., “3 2% 5 2 ) f& 22148 2 AR iy CFH XN
>, Literature and painting are the twin wings that help Gibran's artistic life fly).

Subsequent procedures include word segmentation, part-of-speech tagging, and stop-word filtering. The Jieba
segmentation and POS tagging toolkit (one of the most popular toolkit in processing Chinese materials in NLP
research) were employed for initial processing, which was followed by a human checking and manual corrections
when necessary. For stop-word filtering, the Harbin Institute of Technology stop-word list was applied, primarily
to remove function words such as particles, prepositions, auxiliaries, and conjunctions (e.g., “%&”, “ 7, “it”,
“aE>, <Wg”, “Ff: H), with an addition of 88 modal or frequency adverbs (e.g., “FJ §E”, “ti4”, “G %", possibly,
perhaps, often). To enhance salience, words occurring only once across the corpus were also filtered out.

As a result, the lexical bag for the literal usage comprises 1,254 word tokens, while the lexical bag for the
metaphorical usage contains 1,052 word tokens. They consist exclusively of content words: nouns, verbs,
adjectives, and adverbs, all expressing substantive concepts. We posit that these two lexical bags broadly represent
the source domain and target domain respectively in the use of Chinese word “ K (fly/hover).

3. Results and Analysis
3.1 Semantic Relevance in Computation

We employed Latent Semantic Analysis to compute the semantic relevance between the key word “ & ¥~
(fly/hover) and other words in the lexical bags (k=50). The computations were performed separately for the literal
sentences and the metaphorical sentences. Table 1 shows the top 5 words in semantic relevance for the two
categories.
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Table 1. The top 5 words in semantic relevance to “ & H”(fly/hover)

literal metaphorical
Rank

word relevance word relevance
1 R (sky) 0.114328 WS (wings) 0.124375
2 WS (wings) 0.093737 HH (free) 0.094835
3 HH (free) 0.089423 KA (sky) 0.076897
4 5% (the sky above) 0.066094 JE3H (spread wings) 0.050161
5 JE# (spread wings) 0.05975 5 (world) 0.045155

Of the 5 most relevant words in the literal bag and the metaphorical bag, 4 words overlap (though the order is
slightly different). The only different word is “_I~%%(the sky above)” in the literal bag and “tt:5* (world)” in the
metaphorical bag.

3.2 Overlaps between the Literal Bag and the Metaphorical Bag

Table 1 suggests that the metaphorical usage of “ & F1”(fly/hover) tends to “borrow” the most relevant words from
the literal usage. Or technically speaking, there are overlaps between the literal bag and the metaphorical bag.
However, does the overlap have anything to do with the semantic relevance? Specifically, can we conclude that
the higher the semantic relevance (of a word) is, the more likely it appears in the metaphorical usage?

To answer this question, we compared all the words that appear in both bags. The results showed that the common
words numbered 440 (not including “ & ¥ itself), constituting 35.1% (440/1254) of the lexicon in the literal bag,
and 41.8% (440/1052) in the metaphorical bag. To observe the distribution more clearly, we divided each lexicon
bag in a descending order with 100 words for each scale, and examined their distribution. The results are presented
in Diagram 1.

100
80
60
40
20

123 |4|5|6/|7|8|9]10
H literal 85|59 |51|48|35(30|22|22|19|22
M metaphorical | 85 |69 | 63 |41 |46 | 25|19 (29| 26|24

Diagram 1. The number of shared words for every 100 words (in a descending sematic-relevance order)

Diagram 1 shows that 85 words (85%) from the top 100 words in the literal bag also appear in the metaphorical
bag. As for the top 300 words, 195 words (65%) from the literal bag and 217 words (72%) from the metaphorical
bag are present in the other bag. As the semantic relevance decreases, the number of shared words decreases as
well.

3.3 A Comparison of the Most-Related Words

The results above show that the number of shared words in the two bags is directly proportional to the semantic
relevance. As there exist similarities as well as differences between two subjects in a metaphor----though only part
of the similarities are highlighted in most metaphorical interpretations----it is necessary to find out the most
semantically-related words in both the source domain (the literal bag) and the target domain (the metaphorical
bag). The shared words represent the ground, while the different words capture the distinct features of each domain
themselves. Therefore, we examined the shared and different words in the two lexical bags separately and selected
the top 10 words for each type, as is shown in Table 2 and Table 3:
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Table 2. The top 10 shared words in the semantic-relevance order (Note 1)

Literal Usage Metaphorical Usage
Rank Word Relevance Word Relevance
1 KA (sky) 0.114328 s (wings) 0.124375
2 W% (wings) 0.093737 HH (fiee) 0.094835
3 HH (fiee) 0.089423 K2 (sky) 0.076897
4 2 (the sky above) 0.066094 JE# (spread wings)  0.050161
5 JER (spread wings) 0.05975 R (world) 0.045155
6 9L (birdie) 0.055573 M (people) 0.040864
7 RS (seagull) 0.052797 % (imagine) 0.037764
8 EE| (see) 0.048111 B (feel) 0.035004
9 KHL (airplane) 0.042023 %T (child) 0.03254
10 AT (flight) 0.035608 2R (art) 0.032045

Table 2 shows that, except for the first 4 shared words in the metaphorical bag (corresponding to the first three
words and the fifth word in the literal bag), the list begins to diverge sharply even in the shared lexical bag.

Table 3. The top 10 different words in the semantic-relevance order

Literal Metaphorical

Rank Word Relevance Rank Word Relevance
8 1925 (bird category)  0.049003 15 JEAE (idea) 0.026057
12 HSF (pigeon) 0.035156 16 R (soul) 0.024593
20 FEWE (hover/circle)  0.028549 21 Ly (heart) 0.022942
39 i (use) 0.019065 22 A (ideal) 0.022922
40 WE (forage) 0.018838 32 KAd (angel) 0.0194
41 K (waterbird) 0.018609 36 NA (life) 0.018243
46 EH (insect) 0.017152 46 Z1E (love) 0.016251
49 FEiE (bee) 0.016702 54 fEfh (work) 0.014853
61 FEE (in flocks) 0.014245 64 K (great) 0.014437
64 WA (lake surface)  0.014223 66 2 (literature)  0.013209

The contrast is most obvious in Table 3 (the words ranged between the 8" to 66" in the order of semantic relevance),
with the different words belonging to the physical domain for the literal bag and to the nonphysical domain for the
metaphorical bag.

3.4 The Semantic Landscape of “ §Ai” (fly/hover)

Based on the core lexical items identified above, we can preliminarily construct a holistic semantic landscape of
“KH” (fly/hover), as is shown in Diagram 2.
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Literal usage Metaphorical usage

Diagram 2. The semantic landscape of “ K F”(fly/hover)

The semantic landscape illustrates that the source domain is primarily constituted by core physical elements and
actions, such as the spatial context (“X%*” sky), the instrumental means (“S#£%” wings), or the dynamic process
(“RE” spread wings). These elements are “borrowed” and used directly in the metaphorical expressions. One
might say these elements, namely the exact words from the source domain, constitute the conceptual framework
for the metaphorical expressions. These expressions, together with the keyword “ K #”(fly/hover), form a set of
extended metaphors. On the other hand, the different words from each bag are the ones that actually characterize
the source domain and the target domain. For example, “ 535 (bird category), “7K 5 (waterbird), “ B 1 (insects),
“B8F(pigeon), which are the agents of the action “ KFH” (fly/hover), correspond to “RZR”(soul), “:L»"(heart),
“JH 487 (idea) in general; The literal physical space of “KZ5"(sky), “_L.%5"(the sky above), Wi (lake surface)
corresponds to the realm of “t 5 (world), “ 2% (literature), “ 2. R (art). This well illustrates that the metaphor
of “"KF”(fly/hover) is a mapping from the concrete physical space to the abstract intangible realm, which is
instantiated by both shared words as well as different vocabulary.

4. General Discussions

The term “metaphor” derived from the Ancient Greek word, meaning “to transfer” or “to carry across”. What is
“carried across” with the metaphorical vehicle are not merely words, but also the imagery, conceptual structures,
and underlying inferential patterns they evoke. The result of this transfer is the establishment of semantic
connections (the mapping) between two conceptual domains. However, once the connections are built, the
semantic influence of the two usages tends to be bidirectional rather than unidirectional, for the frequent usage of
the metaphor will lead to a fusion, which allows for bidirectional flow of the meanings of the two usages.

(I) Metaphor of “&#(fly/hover) is More of Fusion than of Mapping

Though Conceptual Metaphor Theory (Lakoff & Johnson 1980) and Conceptual Blending Theory (Fauconnier
1997) are both important theories in cognitive linguistics, there still exist apparent differences in their accounts of
metaphor. The former emphasize mapping, a unidirectional process from the source domain to the target domain;
while the latter stresses blending, the results of which are a third blending space that draws upon partly from the
source and partly from the target (therefore is different from the original two spaces).

What best describes the mental activities of metaphor, mapping or blending? This might be a difficult question.
Fauconnier & Turner (2006) assume that in metaphor, some elements are mapped, while others undergo blending.
Wolff & Gentner (2011) also note that metaphor has a dual identity: on the one hand, it is a unidirectional mapping
from a source to a target domain; on the other hand, it is a process of discovering commonalities between the two
domains, during which our understanding of both the target and source can be altered.

At the conceptual level, it might be true that mapping and blending is a matter of viewing perspective, for the
former views the two domains separately and explores their relations, while the latter takes a holistic vantage point.
However, when metaphor is examined at the lexical level as we have done, we might tentatively conclude that
there are more blending than mapping---- even in the case of a novel metaphorical use as “ & (fly/hover). In
other words, we propose that blending dominates in the metaphorical use while mapping is more salient in simile.
We illustrate our viewpoint with the following examples.
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(1] fh4 0 ZEFEW—H, BIFEGEHE, R CREmRRER R R NRR RS 2. (For Eachday in
the past 40 years, he tirelessly spread the wings of imagination and flew hard in the unusual sky of turbulence
theory research.)

We can easily figure out the elements of mapping the example above: “$##Ji%(wings) onto “* 4 (imagination),
“RZ (sky) onto “HJf 517 (research area), which appear as lexical items in the sentence. Two of the most important
elements in the source domain are used to set up the framework and make the mapping salient. However, what
does “ & HI”(fly/hover) mean exactly here? The activities, the progress or the exploring (sometimes unexplainable
in nature) of the research? The metaphorical meaning, which is subject to a few different interpretations, is quite
vague. The mapping account obviously cannot adequately explain this. In this sense, it is the blending that leads
to the emergence of the uncertain but understandable metaphorical meanings.

(IT) Metaphorical Mapping is Unidirectional, But the Influence of Lexical Connotations Might be Bidirectional.

Of all the semantically-related words of “ K 1" (fly/hover), “ H Hi”(fiee/freely) ranks the third in the literal bag and
the second in the metaphorical bag. “H Hi”(free/fieely) is a subjective feeling from an observer's perspective, not
an inherent property of the act of flying itself. The association arises from two levels: 1) At the conceptual level,
flying typically takes place in the sky, which is vast and endows people with the feeling of being free. 2) At the
linguistic level, the highly-frequent cooccurrence of “H Hi” (fiee/freely) and “ K (fly/hover) makes “ H H L H1”
( fly freely) almost a fixed collocation. This is the case both in literal usage and metaphorical usage. Even in
sentences where “H H” (fiee/freely) does not appear lexically, the trace of this connotation can still be detected,
as in the literal use of example 2 and metaphorical use of example 3:

[2] REHEINER EEFR A CIORSAIRERE R R B RSRE, O BA — MRS . (As ]
gazed at the white clouds drifting in the blue sky outside the window, the speeding scenery, and the flock of white
pigeons flying between the buildings, I felt extremely at ease.)

3] REMGREN, Reted LudmsRa, WA —h RibiRRE K. (4s long as you have the ability to

step onto the stage of competition, you will have a realm to fly at will.)

Though “H H”(fiee/freely) does not appear, “42#A” (at ease) in example 2 and “/21%” (at will) in example 3 still
creates similar feelings. In the metaphorical use, one might even argue that [ H”(fiee/fieely) serves as the
primary and permanent “ground” of “ ¥ #1” (fIy/hover), considering the uncertainty of other possible components
in interpretation. Some other important collocations from both the literal bag and metaphorical bag provide more
evidence. The following are modifying collocations of “ & ¥ (fly/hover) in our materials collected:

Literal Usage: H Hi(fiee), T4k (happy), KR (oyful), W (successful), E.K (tremendous), A~[Fl(different),
X5k (joyous), T3 (graceful), E-Mi(delighted), Mk (elegant), #2145 (deft).

Metaphorical Usage: H H (free), | [ (vast), P 'K (happy), i K (great), T E (important), % 4@
(fortunate/blissful), YKk (joyous), Fi5 (voung), FW (wonderful), T3 (graceful), =F(perfect).

All the words above are positive in semantic prosody, indicating that there is also a transfer of emotions between
the literal usage and metaphorical usage. Is this a unidirectional flow from literal usage to metaphorical usage?
Psychologically, this is unlikely: the frequent collocation of H Hi(fiee/freely) with & #(fly/hover) in both the
literal usage and metaphorical use will strengthen the association and make the connotation entrenched. The result
is a reinforcement of the “ground” by both the target and source domains, causing the “ground” to become the
most salient aspect in both literal and metaphorical usage. In this manner metaphor is capable of constituting the
“central capacity for meaning construction” unique to humans (Fauconnier 1997).

5. Conclusion

This study employed Latent Semantic Analysis to investigate the lexical distribution patterns in both literal and
metaphorical usages of " KFH" (fly/hover). The case study contributed to metaphorical study by demonstrating a
quantitative approach to characterizing and analyzing the mapping between the source and target domains of a
metaphor. It allows for a clearer delineation of the semantic relationships among mapped elements. By utilizing
computational natural language processing techniques, this study provides empirical support for theoretical
research on metaphor and represents a novel attempt in the computational processing of metaphorical language.
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Notes

Note 1. This word list is a refined one of a similar list in a technical report in Tao, Wei, and Yang (2021). In our
list, only the content words were retained.
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