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Abstract

This study re-examines the co-occurrence pat-
terns of motion verbs and path expressions
from a frequency-based perspective, comple-
menting existing semantic-based approaches.
By linking the properties of frequent verbs
and GOAL, one of the notions of PATH, with
the concepts of congruency and redundancy
commonly found in language, I propose a new
framework for explaining verb co-occurrence
relations. The findings suggest a strong corre-
lation between the individual characteristics of
motion verbs and general tendencies.

1 Introduction

The notion of PATH is one of the most essential
components in describing motion events. Talmy’s
(1985, 2000) theory of motion events classifies
languages into satellite-framed and verb-framed
languages based on which the elements in a clause
lexicalize the notion of PATH (Talmy 1985, 2000).
Satellite-framed languages include English, Esto-
nian, and German. In these languages, as shown
in the following examples, the notion of PATH is
often lexicalized by elements such as prepositions,
particles, or adverbs.

) a. Finally, he scowled and strode toward
the scooter. (COCA 2005, FIC)
b. The dog trotted over and looked at us
with smiling eyes.
(COCA 2015, FIC)
c. I went to Istanbul in good faith.
(COCA 2018, TV)
d. I’m glad we came here.

(COCA 2003, NEWS)

There are some differences between researchers
in the study of motion expressions. However, the
notion of PATH can be divided into the following
categories: SOURCE, TRAJECTORY, GOAL, DI-
RECTION, and DEIXIS (e.g., Talmy 2000). Regard-

ing satellite-framed languages, a vast amount of
research focuses on the relationship between these
elements, which have been lexicalized as PATH,
and verbs, in other words, what types of notions
of PATH tend to co-occur with which verbs (e.g.,
Stefanowitsch and Rohde 2004, Papafragou 2010,
Kopecka 2010, Guse 2022).

Furthermore, although this is not limited to mo-
tion expressions, there is an argument that lan-
guages exhibit a wide range of congruency and
redundancy. It has been confirmed that there is con-
gruency and redundancy in various areas. (Dahl
2004, Langacker 2008, Janda and Reynolds 2019).
In addition, congruency and redundancy have been
confirmed in various linguistic phenomena and
studies have shown similar properties in motion
expressions (Taremaa and Kopecka 2023). In this
study, I discuss how this congruency and redun-
dancy can also be seen in English motion expres-
sions by exploring the relationship between verbs
and satellites such as prepositions (e.g., toward),
particles (e.g., out), and adverbs (e.g., here), that
lexicalized the notion of PATH in English.

Unlike previous studies, this study includes come
and go, which are unusual in English in that they
do not lexicalize the manner of motion but DEIXIS.
These two deictic verbs and 14 types of motion
verbs are randomly selected from the Corpus of
Contemporary American English (COCA). I also
discuss the congruency of the meanings of these
two different types of motion verbs and path ex-
pressions.

The remainder of this paper is organized as fol-
lows. Section 2 introduces previous research on the
speed and granularity of the meanings of motion
verbs and studies on the properties of DEIXIS in
motion event descriptions. Section 3 describes the
empirical method used in this study, and Section 4
presents the results. Section 5 discusses the prop-
erties seen between verbs and path expressions in
motion expressions based on the results obtained



in Section 4. Section 6 summarizes this study.

2 Previous Studies

Research on motion expressions is ongoing in vari-
ous languages. As mentioned above, most extant
studies have focused on the relationship between
motion verbs and path expressions, which has been
verified using corpora and experimental methods.
It has long been argued that, in motion events, hu-
mans tend to focus more on the endpoint than on
the starting point when considering the notion of
PATH (e.g., Ikegami 1987, Dirven and Verspoor
1998).

In the case of Estonian, a satellite-framed lan-
guage, Taremma and Kopecka (2023) argued that
speed of motion is essential if motion verbs are
likely to co-occur with path expressions associated
with GOAL. Incidentally, this is not the first study
to focus on speed when studying motion expres-
sions. Taremma and Kopeka (2022) demonstrated
that verbs expressing fast movement occur more
frequently than those expressing slow movements.
In an Estonian corpus study, Taremma and Kopeka
(2023) found that verbs expressing fast movement
are more likely to co-occur with elements that lex-
icalize the notion of GOAL than verbs expressing
slow movement. This study examines whether sim-
ilar trends could be observed in other languages,
that is, whether fast-moving verbs are likely to co-
occur with path expressions, lexicalizing the notion
of GOAL in English as it does in Estonian.

However, in English, not all motion verbs that co-
occur with prepositions or particles that lexicalize
the notion of PATH are manner of motion verbs.
The verbs come and go, which are deictic motion
verbs, are unusual because they do not lexicalize
the manner of motion. However, the fact that they
do not lexicalize the manner of motion implies that
these verbs are neutral regarding speed.

What types of path expressions do deictic mo-
tion verbs co-occur with? At this point, congruency
and redundancy emerge. By including come and
go as the objects of this research, other assertions
made in other studies on the relationship between
motion verbs and path expressions are plausible.
This study also examines the granularity of verb
meanings. One study that focuses on the granular-
ity of the meanings expressed by motion verbs is
Guse’s (2022) study on German. Inspired by Tut-
ton (2013), she demonstrates that, in German, if the
granularity of the meanings expressed by motion

verbs is low, such verbs tend to co-occur more with
path expressions, lexicalizing the notion of GOAL.
Let us now consider the case of English motion
verbs. The meanings expressed by come and go
are very low in granularity, whereas verbs such as
swagger express meanings of very high granularity.
Therefore, it can be predicted that come and go
are more likely to co-occur with elements express-
ing the notion of GOAL than with other verbs, and
verbs such as swagger are less likely to co-occur
with elements expressing the notion of GOAL.

3 Methods

To confirm whether the congruency and redun-
dancy mentioned above can also be seen in the
motion verbs and various path expressions in En-
glish, this study compares the following five types
of manners of motion verbs listed in (2a—2e). These
are in Slobin et al.’s (2014: 717) list. The two deic-
tic motion verbs are in (2f).

2) a.  walk, run

b. amble, stroll, saunter
(variety of walking - relaxed)

c. stride, sashay, swagger
(variety of walking - normal pace)

d. scamper, scurry, scuttle
(rapid movement)
(variety of running)
(deictic motion)

(basic level)

e. jog, trot, sprint
come, go

ar

Some of these verbs, such as walk and run, have a
low granularity of meaning, whereas others, such
as amble, stroll, and saunter, have a high granu-
larity of meaning. Some verbs indicate different
movement speeds, such as stride, sashay, and swag-
ger, which are slower, and jog, trot, and sprint,
which are faster. Therefore, I can ascertain whether
congruency and redundancy in English movement
expressions can be observed by investigating which
of the 14 movement verb types tend to co-occur
with which path expressions. As mentioned above,
I also include come and go, which lexicalize the
notion of DEIXIS. I extracted 100 examples of
each verb from COCA that express physical move-
ment. From these 1,600 examples, I examine the
relationship between verbs and path expressions in
English.

Python was used to search for the verbs men-
tioned above in the text versions of the COCA files
to extract examples from the corpus. For instance,
in the case of swagger, 1) 1 searched for all oc-



currences of swagger, swaggers, swaggering, and
swaggered in the corpus, and then, ii) after ran-
domly reordering them, iii) extracted only those ex-
amples that included a verb that expressed physical
movement. Therefore, all usages that did not ex-
press physical movement were manually excluded
from this study.

In addition, to avoid factors such as mood and
specific constructional characteristics as much as
possible, only finite-form verbs were analyzed.
Therefore, the following examples were excluded
from the analysis.

3) a.  Walk up and down the beach looking
for sea life, such as snails, crabs, and
starfish. (COCA 2012, WEB)
b. (...) he would have come back if I
had a biscuit. (COCA 2013, TV)
¢. In afew seconds, Paul Mahon came
striding toward the camp.
(COCA 2007, FIC)
d. A line of altar boys entered from the
sacristy in the rear, ambling into the
center aisle (...) (COCA 1996, MAG)

In this study, I collected examples until reached
100 examples of path expressions, as I was focusing
on path expressions in this study. In some cases, as
in the following example, multiple path expressions
may appear in a single clause.

€)) a. Correctional officers sprinted out

across the turf toward two men

attacking a third. (COCA 2014, FIC)

b.  The thought was calm, but she
shuddered as the beast scampered
away through the rocks.

(COCA 1992, FIC)

4 Results

Using the method described in Section 3, I col-
lected the following data. First, let me examine
how often each verb occurs with each type of path
expression, as shown in Table 1. Second, I checked
how often each verb co-occurred with each type of
notion of PATH, as shown in Table 2.

As shown in Table 2, the English data obtained
for this study also show a clear co-occurrence
with the notion of GOAL (e.g., Ikegami 1987, Dir-
ven and Verspoor 1998). When the rate of co-
occurrence with the path expression lexicalizing
the notion of GOAL was compared with the rate of
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Figure 1: Results of the analysis of motion verbs using
PCA
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Figure 2: Contribution of each notion of PATH

co-occurrence with the path expression lexicalizing
the notion of SOURCE, a statistically significant dif-
ference was confirmed (x? =91.351, df=1, p <.001).
Therefore, goal bias in physical movement expres-
sions in English was also demonstrated.

Next, I examine the relationship between GOAL
and SOURCE, as well as the relationship between
other notions of PATH and verbs. Principal compo-
nent analysis (PCA) was performed on the obtained
data. The results are shown in Figures 1 and 2.

The results of this analysis grouped verbs such
as walk, run, come, and go, which have high co-
occurrence rates with GOAL (e.g., info and fo) and
directional expressions (e.g., down and foward). 1
notice that run, which expresses fast movement, is
in the same group as walk, which expresses slow
movement, as well as come and go, which are deic-
tic motion verbs with no specification of speed. In
other words, the results of this study show that the
claim that verbs lexicalizing fast movements tend
to co-occur with path expressions associated with



Verbs Examples Path expressions The notion of PATH

walk Ralph walked forward a couple of steps. forwards DIRECTION

;v'c‘zshay é.arah sashayed to the mirror. to éOAL

sashay (...) I sashayed through the doors into the lobby. through, into TRAJECTORY, GOAL
.cuome 'I"come from Europe. ]."r'om é'OURCE

go ;&nd he went there and (...) lost his life. .t.i.zere BEIXIS

Table 1: Sentences extracted from COCA that indicate physical movement

Verbs SOURCE TRAJECTORY GOAL DIRECTION DEIXIS >

walk 13 13 42 32 0 100
run 21 10 37 31 1 100
amble 13 20 28 39 0 100
stroll 12 34 23 31 0 100
saunter 11 15 28 46 0 100
stride 15 18 30 37 0 100
sashay 11 18 31 39 1 100
swagger 8 11 36 45 0 100
scamper 28 23 19 30 0 100
SCUrry 17 20 27 36 0 100
scuttle 18 23 19 40 0 100
jog 9 13 35 42 1 100
trot 13 15 29 43 0 100
sprint 19 16 24 41 0 100
come 17 1 41 23 18 100
go 15 3 51 26 5 100

Table 2: 16 motion verbs and co-occurrence path expressions



the notion of GOAL cannot be confirmed, at least
for English.

However, the results support the claim made by
Guse (2022) that verbs with low semantic granu-
larity tend to co-occur with path expressions lexi-
calizing GOAL. From Table 2 and Figure 1, verbs
with a high degree of granularity of meaning (e.g.,
saunter, stroll, sashay) tend to co-occur with path
expressions associated with TRAJECTORY.

In addition, the results of this study show
whether congruency or redundancy exists in motion
expressions. Deictic motion verbs are more likely
to co-occur with the here and there than other mo-
tion verbs. It can be seen that verbs describing the
manner of movement seldom co-occur with here
or there. Still, deictic motion verbs, particularly
come, co-occur overwhelmingly with deictic path
expressions.

5 General Discussion

Based on the results in the previous section, I
discuss here the relationship between verb mean-
ings and path expressions in English motion ex-
pressions, particularly the relationship between the
granularity of verb meanings and path expressions
and the properties of congruency and redundancy
in the language.

However, before proceeding, I would like to in-
troduce a new concept: the Weber—Fechner law.
This law is not limited to language but describes
a widespread property of the relationship between
stimulus intensity and recognition: the perception
of new stimulus changes based on the intensity
of the original stimulus. Therefore, the Weber—
Fechner law can also be applied to language. Ac-
cording to this law, a strong stimulus indicates a
high frequency. In other words, if a word or ex-
pression is common and is seen or heard frequently,
it will be a weak stimulus for many people, and
they will hardly pay attention to it when they come
into contact with it. For example, the expression
Good morning! is an expression that few people
pay attention to when they hear it. However, the
Top of the morning to you! is an expression that
most people pay attention to.

According to the Weber—Fechner law, the re-
lationship between stimuli and recognition is ex-
pressed by the following equation:

—— = constant (D)

f

Verbs Frequency Logarithm

go 3,546,732 6.55
come 1,802,158 6.26
run 465,066 5.67
walk 253,671 5.40
stroll 6,473 3.81
stride 5,493 3.74
sprint 4,170 3.62
jog 4,090 3.61
trot 4,042 3.61
SCUrry 2,872 3.46
scuttle 1,690 3.23
amble 1,313 3.12
saunter 1,208 3.08
scamper 1,194 3.08
sashay 317 2.50
swagger 278 2.44

Table 3: Frequency and logarithm of each motion verb
in COCA

For example, this means that the intensity of a
stimulus for an expression that has been heard 100
times before is the same as that of a stimulus for an
expression that has been heard 1,000 and is heard
ten times before.

According to the Weber—Fechner law, the granu-
larity of a word’s meaning is inversely related to its
frequency. In other words, when the frequency of a
word is low, the granularity of its meaning is con-
sidered high. When the frequency of a word is high,
the granularity of its meaning is low. Applying the
Weber—Fechner law to the granularity of meaning
makes it possible to quantify the meaning of En-
glish motion verbs and consider them as objective
indices. Although not limited to those expressing
physical movement, the following table shows the
frequency of the 16 motion verbs in COCA and the
logarithms considered in this study.

I examined whether there was any correlation
between the logarithm of the frequency of these
verbs and the frequency with which they occur with
path expressions lexicalizing GOAL. The results
are shown in Figure 3.

The high correlation coefficient (r = .73) indi-
cates that there no major problem in relating the
granularity of the meaning of the motion verbs to
the frequency of the words. Incidentally, Taremaa
and Kopecka (2022) also pointed out that high-
frequency motion verbs tend to co-occur with path
expressions that lexicalize the notion of GOAL.



Co-occurrence relationship between verb frequency and goal: 0.73
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Figure 3: Frequency of each motion verb and co-
occurrence with GOAL

Why are words with high frequency, that is,
words with a low granularity of meaning, more
likely to co-occur with path expressions that lex-
icalize GOAL? This is due to our tendency to fo-
cus on the endpoints of movement when recog-
nizing motion events (Dirven and Verspoor 1998).
When people or objects move, we tend to focus on
the endpoint rather than the starting point. This
was demonstrated by Lukusta and Landau (2005)
through psychological experiments. In other words,
for us, the default PATH in motion event is the no-
tion of GOAL rather than the notion of SOURCE.

When applying the Weber—Fechner law, the gran-
ularity of meaning of these default path expressions
is low. In other words, for the proposed concepts of
SOURCE, TRAJECTORY, GOAL, DIRECTION, and
DEIXIs, the default concept of GOAL can be con-
sidered the path concept with the lowest granularity
of meaning. Therefore, from the viewpoint of con-
gruency and redundancy, it is reasonable that come,
go, and walk, which have the lowest granularity
of meaning among motion verbs, co-occur with
path expressions associated with GOAL, which has
the lowest granularity of meaning among the PATH
concepts.

I would also like to mention the unique proper-
ties of venitive deictic motion verbs based on the
data obtained in this study, referring to studies of
the deictic motion verbs in other languages. For
instance, Matsumoto et al. (2017) used an exper-
imental approach to investigate interesting prop-
erties of venitive deictic motion verbs in English,
Japanese, and Thai. They reported that these verbs
are more likely to be used when interacting with the
speaker rather than only moving in the speaker’s
direction (cf. Enfield 2003). This property of these
verbs was not sufficiently described by Fillmore
(1971). It is interesting that such interactional be-
havior plays an important role when the movement

in the speaker’s direction is expressed by a verb but
not by prepositional phrases such as foward(s) me.

This study confirms that come and go are more
likely to co-occur with deictic path expressions
such as here and there than with verbs that lexical-
ize manner of motion. In particular, I found that
here often co-occurs with venitive deictic motion
verb, come. How many instances in my study did
come co-occur with prepositional phrases, such as
toward(s) me? There is only one such example, as
shown in (5).

®)) Across the field a cat was coming toward
me and so I picked up a big 7 or 8 foot long
stick and made myself as big as I could.
(COCA 2012, WEB)

This study shows that congruency is crucial for
English motion expressions. It implies that verbs
with similar properties and path expressions tend
to co-occur. Applying this to the fact that the verb
come and the prepositional phrase toward(s) me
are difficult to co-occur suggests that the unique
properties are lexicalized in here and cannot be
paraphrased to other prepositional phrases.

6 Conclusions

This study was inspired by the recent research on
motion verbs that has focused on the semantic prop-
erties of verbs. By reconsidering these properties
in terms of frequency, I was able to provide a new
perspective on motion verbs and path expressions.
In particular, by linking the properties of frequent
verbs and the default GOAL in the notion of PATH
with the properties of congruency and redundancy,
which are common in language, this study provides
a plausible explanation for the co-occurrence rela-
tionship of verbs.

The notion of GOAL, the default in our cogni-
tion of motion events, is the one to which our at-
tention is strongly directed and often stated. Ste-
fanowitsch and Rohde (2004) also pointed out that
escape is more likely to co-occur with SOURCE.
Nevertheless, among the motion verbs considered
in this study, scamper is more likely to co-occur
with SOURCE than with GOAL, as the following
example shows.

Among the motion verbs in this study, scamper
is more likely to co-occur with path expressions
lexicalizing SOURCE than GOAL, per the following
example.



(6) a. He scampers out of the room, impa-
tient now for the completion of our
evening ritual. (COCA, 2009 FIC)
b. Bunny scampered out of the pool in

her bikini. (COCA 2010, FIC)

While it is essential to focus on such individual
cases and clarify the characteristics of each verb,
it is also necessary to define language’s general
properties and tendencies. Although this study is
limited to a survey of only 16 intransitive motion
verbs, it revealed at least a critical trend in English
motion events description.

This study has two limitations. The first is the
number of verbs investigated. English has a vast
number of motion verbs. For example, Levin (1993:
265-266) lists more than 100 verbs in English.
However, the number of verbs expressing physi-
cal movement is not very large. For example, the
verb goosestep, listed by Levin (1993: 265), has
only three hits even in COCA, a corpus containing
over 100 million words. However, a close examina-
tion of the properties of as many words as possible
could identify facts that were not revealed in this
study.

Furthermore, the fact that the deictic motion
verbs come and go are likely to co-occur with
path expressions such as here and there and that
there is congruency in English motion expressions
suggest that it may be necessary to analyze their
co-occurrence with pronouns.
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