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Abstract

Many previous works have employed
dependency distance to measure the
syntactic difficulty of various languages.
However, little is known concerning the
properties of dependency distance within
certain constructions across languages,
such as the passive. The current study
intends to contrast the Chinese bei-passive
and the English be-passive using different
measures of dependency distance against
self-built treebanks. Results show that: (1)
In terms of the dependency distance
pointing from the predicate verb, the bei-
passive exhibits a longer distance compared
with the be-passive, consistent with general
properties. (2) Regarding the dependency
distance pointing from the head noun, both
passives show a similar distance, following
general properties. (3) With respect to the
dependency distance between a head noun
and the predicate verb, the bei-passive
displays a shorter distance than the be-
passive, contrary to general properties.
Moreover, these findings suggest that the
general properties of dependency distance
in languages like Chinese and English may
fail to fully explain those in certain
language constructions, such as the passive.

1 Introduction

Languages exhibit considerable variation with
regard to the productivity' of their passives. For
instance, certain languages, such as Chadic

1 Productivity is a general term in linguistics referring to the
limitless ability to use language—any natural language—to
say new things. (Nordquist, 2020).
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languages, have no passives at all. In contrast,
some languages present passives on a limited class
of transitive and ditransitive verbs, and not with
intransitive verbs at all. Conversely, some
languages, like Bantu languages, essentially allow
all verbs to passivize (Keenan, 1985). Chinese and
English are two genetically different languages,
with Chinese belonging to the Sino-Tibetan family
and English belonging to the Indo-European family.
Despite their differences, both languages have the
passive. Typologically, Mandarin Chinese is
regarded to be low on the scale of productivity of
the passive voice compared to English, which is
known for its extensive use of the passive.
Chinese employs some devices to express the
passive meaning. The most important passive
marker in Chinese is #% béi, while there are also
alternatively colloquial forms such as il: rang, MY
jido, 5 géi, and JN...Flf wéi...suo. However, the
frequencies of the four forms are relatively low
(Xiao, 2015), and the first three have not been fully
grammaticalized as the passive markers due to their
primary usage as lexical verbs, meaning ‘allow’,
‘call’, and ‘give’. Additionally, there are certain
lexical verbs that inherently convey a passive
meaning, such as & di ‘endure’, 5 shou ‘be
subjected to’, and ¥ zdo ‘meet with’, as well as
some notional passives with unmarked forms.
Nevertheless, these two usages are not the
grammatical category of the passive in a strict
sense (Zhang, 1953; Tang, 2006). All in all, the



Chinese passive is represented by the predominant
bei-passive.

The categorial status of the passive mark bei in
the bei-passive is controversial, and it can be
grouped into three categories: the first is a
preposition like the preposition ‘by’ in English; the
second is a verb similar to the verb ‘get’ in English;
and the third is a dual-status marker—a
passivization morpheme like the English
counterpart ‘-en’, or a preposition like the ‘by’. The
present study argues, in line with traditional
analyses (Chao, 1968; Zhu, 1982; McCawley, 1992;
Tsao, 1996), that the Chinese bei-passives can be
analogous to the be-passive in English, with bei
being treated on a par with the preposition ‘by’ in
English (i.e., the first category). Therefore, we
choose bei-passive and be-passive as the primary
focus in our research.

In addition to the above contrast of the syntactic
status of the passive marker in Chinese and English,
there are various perspectives of the syntactic
comparison between the Chinese and English
passive, including their syntactic structures (Chu,
1973), syntactic functions (Xiao et al., 2006;
McEnery and Xiao, 2010; Xiao, 2015), and
syntactic nature of passivization (Huang, 1999; Pan
and Hu, 2021). However, few studies have
considered the syntactic difficulty of the passive
across languages.

Dependency distance (Heringer et al.,, 1980;
Hudson, 1995; Liu, 2007) is defined as the linear
distance between two syntactically related words,
and it is considered as a predictor of syntactic
difficulty (Liu et al., 2017). In view of parsing
models of dependency grammar, dependency
distance presents a means of measuring the
working memory burden imposed on language
processing (Hudson, 1995; Liu et al., 2017; Niu
and Liu, 2022).

Previous research has utilized dependency
distance to annotate and examine various
languages in the world (Liu, 2008; Johannsen et al.,
2015; De Marneffe et al., 2021; Yan and Liu, 2021),
and provided evidence that the mean dependency
distance of Chinese is longer compared to that of
English (Liu, 2008). However, limited knowledge
exists regarding the dependency distance property
specific to certain constructions across languages,
such as the passive. It is worth noting that the
general properties of dependency distance in

2 The download website is
http://corpus.bfsu.edu.cn/info/1072/1015.htm

languages may not fully capture those observed in
specific language constructions. In addition,
previous studies have focused more on the distance
of specific dependency relations (Xu and Liu, 2015;
Ouying et al., 2022), and less on the in-depth
investigation of all the dependencies pointing from
a specific word (e.g., the dependencies pointing
from the predicate verb). Therefore, a more fine-
grained investigation is needed on the cross-
language constructions with different measures
related to dependency distance.

To address the above issues, this study aims to
contrast the Chinese bei-passive and the English
be-passive from a fine-grained perspective of
dependency distance. Section 2 describes the data
and the methodology. The statistical results are
presented in Section 3 and subsequently analyzed
in Section 4. In Section 5, this paper is ended with
conclusions.

2 Methodology

This section introduces the data collection,
dependency distance measures and methods used
in the contrastive analysis between the two
passives. The bei-passive takes the form of
NP1+bei+(NP2)+VP, and the be-passive follows
the structure of NP1+betVP+(by+NP2).

2.1 Data

To collect the Chinese and English data for our
study, TORCH2009, 2014, 2019 Corpus?® (2014)
and Yiyan English-Chinese Parallel Corpus (Xu
and Xu, 2021) were used as the main data sources,
respectively. These corpora are balanced million-
word corpora constructed following the model of
the Brown Corpus, covering various genres. More
importantly, the texts in these corpora have the
relatively recent publication dates, all from 2009
onwards. To avoid the possible disturbing effects of
different genres, data samples of equal sizes were
randomly selected from news, fiction, and general
genres for our study.

The following scripts were written to retrieve the
available passive sentences from the above two
open corpora. To begin with, these corpora were
processed including sentence splitting, word
tokenization,  part-of-speech  tagging, and
dependency parsing using Stanford CoreNLP
(Manning et al., 2014).
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Next, our scripts identified the candidate passive
sentences by selecting those that contain a specific
dependency relation tagged as “nsubjpass”’ and
governed by “ROOT”*. These candidate sentences
were then subjected to one or multiple rounds of
filtering for extracting the required sentences.
Notably, the Chinese and English sentences were
processed differently during this stage.

For Chinese candidate sentences, non-passive
sentences were manually filtered out. Then, the
annotations related to predicate verbs were also
manually revised to ensure their accuracy and
consistency. Regarding English  candidate
sentences, it was observed that some sentences use
the structure “be (as a linking verb) + past particle”
instead of “be (as an auxiliary verb) + past particle”,
as in the sentence “Her voicemail was gone”. To
filter these sentences, the scripts further utilized
regular expression to identify specific patterns
suggesting that the be in “be + past particle” is
functioning as an auxiliary verb rather than a
linking verb. These patterns included the presence
of progressive tenses (e.g., “is being done”), future
tenses (e.g., “will be done”), predicate verbs
followed by “by” (e.g., “done by”), or the inclusion
of temporal or other adverbials (e.g., “done
yesterday”). In addition, a manual check of the part
“be + past particle” was performed to ensures that
true passive sentences were retained for further
analysis.

In the end, 600 bei-passive sentences and 600
be-passive sentences with dependency annotations
were selected. Table 1 provides the description of
the two newly constructed corpora.

Genre Number | In total
Chinese bei- | WS 200
passive general text | 200 600
corpus fiction 200
English be- | N€WS 200
passive general text | 200 600
corpus fiction 200

Table 1: Description of the passive corpora.

3 The “nsubjpass” dependency relation, also known as the
“passive nominal subject”, refers to a noun phrase which is
the syntactic subject of a passive clause.

2.2 Dependency distance factors

Five dependency distance (DD) factors used in our
study were defined and measured, focusing on the
head noun in NP1 and the predicate verb in VP
along with their respective dependents. These
factors include: the DD of the subject relation
(SUBDD), the mean DD pointing from the head
noun (NMDD), the furthest DD pointing from the
head noun (NFDD), the mean DD pointing from
the predicate verb (VMDD), and the furthest DD
pointing from the predicate verb (VFDD) (Table 2).

Factor Code Description
the dependency
DD of subject SUBDD distance between a
relation head noun and the
predicate verb
mean DD the mean dependency
o distance between a
Eg::it?ogunfmm NMDD head noun and its
dependents
furthest DD the f.urthest
pointing from | NFDD dependency distance
head noun between a head noun
and its dependents
mean DD E?e mean c:)ependency
. 1stance between a
p012F1ng frogl VMDD predicate verb and its
predicate ver dependents
the furthest
furthest DD dependency distance
pointing from | VFDD between a predicate
predicate verb verb and its
dependents

Table 2: Five dependency distance factors.

Dependency distance was measured as the linear
absolute difference between a governor and its
dependent (Liu et al. 2009). For example, in the
sentence “The findings were then validated in a
separate group of patients” (Figure 1), the SUBDD
(i.e., the DD between “findings” and “validated”)
is [5-2]=3. Later, the NMDD/VMDD is the mean of
all dependency distances governed by a head
noun/predicate verb, while the NFDD/VFDD is the
maximum among all dependency distances
dominated by a head noun/predicate verb. In
Figure 1, there is only one dependency governed

4 The “root” dependency relation points to the root of the
sentence, and is typically represented by a finite verb.



by the head noun “findings”, thus the NMDD and
NFDD are both 1. The dependency distances
governed by the predicate verb “validated” can be
obtained as follows: 3 2 1 4, so the VMDD is 2.5
and the VFDD is 4.

nsubj:pass
det ﬂm m /_\
' N N N

The findings were then validated in a separate group of patients
linear order 1 2 3 4 5 6 7 8 9 10 11

Figure 1: Dependency structure of a sample sentence.

2.3 Method

Each dependency distance factor was computed for
bei-passives and be-passives in order to determine
their respective patterns in use. Subsequently, to
assess the importance of these five factors in
distinguishing the passives of the two languages, a
random forest model was employed to rank factors.
The random forest model is known for its highly
accuracy among current classification algorithms.
It is capable of generating an out-of-bag score
during the run, which serves as an evaluate metric

for the model, without the need for cross-validation.

Finally, significance tests were performed to
evaluate the statistical significance of the above
computed patterns in use and rankings of the
factors.

3 Results

This section presents the statistical results for
dependency distance factors.

3.1 Patterns in use of the five factors

The eigenvalues of the five factors were calculated
for both 600 bei-passives and 600 be-passives, and
their corresponding averages were then computed.
These statistical results are presented in Figure 2.

13.22

s 1.108
NMDD && 17161

1.363
1.54

0 5 10 15

# Chinese bei-passive M English be-passive

Figure 2: The averages of the five factors counted
in two passives.

From Figure 2, it can be observed that the
VMDD and VFDD in the bei-passive are longer
compared with that in the be-passive (5.098 >
3.854, 13.22 > 8.785), indicating a pattern in use
for long dependency distances between a predicate
verb and its dependents in the bei-passive. On the
other hand, the SUBDD in the bei-passive is
shorter than that in the be-passive (2.922 < 4.118),
so the be-passive tends to have a long dependency
distance for the subject relation. Additionally, the
NMDD and NFDD in the bei-passive are slightly
shorter compared with the be-passive (1.108 <
1.161, 1.363 < 1.540). This suggests that the
pattern in use for dependency distances between a
head noun and its dependents are similar in both
passives.

3.2 Importance ranking of the five factors

The input dataset for training the random forest
classifier on the two passives consisted of the
eigenvalues of the five factors calculated from each
of the 1200 passive sentences, along with their
corresponding language tags. The dataset was
divided into a training set and a test set, with a ratio
of 9:1. The results indicated an out-of-bag score of
0.6667 and a total of 21 tree nodes. As the least
important feature was removed, the out-of-bag
score gradually decreased. By retaining all five
factors, the classification importance ranking
shown in Figure 3 was obtained.
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Figure 3: The ranking of classification importance.

According to Figure 3, when distinguishing the
bei-passives and the be-passives, the two factors
related to predicate verbs (VMDD and VFDD)
have the highest contribution, followed by SUDD.
On the other hand, the two factors related to head
nouns (NMDD and NFDD) have a relatively
smaller impact on the classification.

3.3 Statistical significance of five factors

The Kolmogorov-Smirnov test showed that the
five factors were non-normally distributed in the
1200 passives. Consequently, the Mann-Whitney
U test was employed to assess the factor
significance. Table 3 presents the results of this test,
which reveal the highly significant effects of the
VMDD, VFDD, and SUBDD in differentiating
bei-passives and be-passives (all p < 0.001).
Furthermore, the NFDD also shows a little
significance between the two types of passives (p <
0.01), while the NMDD does not have a significant
effect (p > 0.05).

Factor Significance
VMDD 0.000%**
VFDD 0.000***
SUBDD 0.000%**
NMDD 0.58

NFDD 0.006**

e The English be-passive shows long
dependency distances of subject relations;

e Besides, the dependent distance pointing
from head nouns exhibits similarities
between bei-passives and be-passives.

4 Discussion

In this section, we firstly attempt to provide some
explanations and interpretations for the three
findings summarized at the end of Section 3.2.
Then, we compare these findings with previous
studies conducted on Chinses and English. The aim
is to gain a deeper understanding of the common
patterns and unique characteristics of the syntactic
difficulty of the passives.

4.1 Long dependency distances pointing
from predicate verbs in bei-passives

According to Ferrer-i-Cancho (2004) and Jiang and
Liu (2015), mean dependency distances tend to
increase as sentence length increases. Based on this,
we hypothesized that sentence length is a factor
that contributes to the longer VFDD and VMDD in
bei-passives other than be-passives.

To verify this, the linear relationships between
VFDD (or VMDD) and sentence length were
plotted in both passive and be-passive sentences, as
shown in Figure 4 (or Figure 5). Evidently, both the
VFDD and VMDD exhibit a trend of gradual
increase with the growth of the sentence length.
Furthermore, we calculated separately the mean
sentence length of the two passives, and found that
the bei-passive has an average length of 22.05,
which is significantly longer than that counted in
the be-passive with 19.66 (p < 0.01). Therefore, we
can conclude that the inherently longer sentence in
bei-passives renders the longer dependency
distance pointing from predicate verbs.

9 <0.05, **p < 0.01, ***p < 0.001.

Table 3: The results of the significance tests.
0 o ® 3= 0.6298x - 0.9551
. 3 R*=0.59

In summary, our results imply the three
characteristics of syntactic difficulty in the two kin
ds of passives:

y.. °®
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o The Chinese bei-passive significantly shows 0 e
long dependency distances pointing from
predicate verbs, which plays a crucial role in

distinguishing the two passives;
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Figure 4: The relationship between VFDD and
sentence length.
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Figure 5: The relationship between VMDD and
sentence length.

Next, we explored the reasons from the
perspective of specific dependency relations. From
the distributions of VFDD (Figure 6) and VMDD
(Figure 7), it was observed that when VFDD > 25
or VMDD > 8, their percentage in bei-passives
starts to exceed that in be-passives. This suggests
that the longer VFDD and VMDD in bei-passives
are mainly caused by long dependency relations.
We then investigated the long dependencies in our
corpus, and identified that they frequently involve
conjunct relations between predicate verbs and
other verbs in subordinate clauses.

The long dependency distance of this conjunct
relation can be attributed to grammar regularities in
languages. In English, the syntactic structure is
relatively complete and it follows standardized
forms without much dispersion. This is achieved
through the use of formal means, such as
morphological markers and connectives. On the
other hand, Chinese lacks extensive morphological
means, and it relies more on function words and
word order to express various grammatical
relations. Thus, Chinese exhibits a more flexible
syntactic structure, and its form tends to be
dispersed, giving rise to its unique flowing
sentences (Lian, 1992; Lv, 1979). Figuratively,
Chinese sentences are often likened to the bamboo,
where each clause is a small bamboo section
composed of a semantic-phonetic chunk, and
connected in chronological order (Pan, 1997).
Within dependency grammar, these bamboo
sections are typically connected by their verbs. In
other words, the predicate verb in the main clause
serves as the root of the Chinese sentence, linking
other verbs in subordinate clauses. In this sense,
when there are multiple clauses, the conjunct
relation becomes longer.

In summary, the second reason for the longer
VFDD and VMDD in bei-passives is related with

the longer dependency distance of conjunct
relations between the predicate verb and other
verbs in subordinate clauses. This characteristic is
a result of the unique bamboo-like syntactic
structure of Chinese.

100.0 88.2 945 972
S 80.0 71
S 60.0
£ 34.2
§ 400 ‘
£ 200 ° 3I o
0.0 .‘ i &'2_
2-5 <10 <15 <20 <25 >25
VFDD
# Chinese bei-passive M English be-passive
Figure 6: The distribution of VFDD.
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Figure 7: The distribution of VMDD.

In addition to the two explanations mentioned
above, our calculations did not reveal any
significant differences in the genre effect (news,
general and fiction genes) or the semantic impact
(adversity of predicate verb) between bei-passives
and be-passives.

Previous studies (Jiang and Liu, 2015; Li, 2020)
have shown that the mean dependency distance is
generally longer in Chinese than in English based
on the overall dependency analysis. This contrast
result is consistent with our findings regarding the
differences between Chinese and English passives
in term of the dependency distances pointing from
predicate verbs. Thus, the longer VFDD and
VMDD are the common regularities observed in
Chinese and Chinese special constructions.

4.2 Long dependency distances of subject
relations in be-passives

To explain the longer SUBDD in be-passives rather
than bei-passives, it is necessary to first examine
the characteristics of frequently intervening words



between a head noun and the predicate verb in the
two types of passives, respectively.

Figure 8 displays the distribution of SUBDD for
both passives. From this figure, it is evident that in
bei-passives, the percentage of one intervening
word (SUBDD = 2) accounts for half of the
distribution (55.3%), and two intervening words
(SUBDD = 3) are also quite common (24.8%).
Furthermore, the analysis of our corpora reveals
that the one word is typically bei, while the two
words fall into the three cases: “bei + the agent of
a predicate verb” (e.g., béi ta-men ‘BEl they’), “bei
+ the premodifier of a predicate verb” (e.g., béi ti-
gian ‘BEI in advance’), or “the premodifier of bei
+ bei” (e.g., yé béi ‘also BEI’).

As for be-passives, there is a notable prevalence
of one or two intervening words (SUBDD = 2, 3)

of subject relations, accounting for 32.7% and 32.3%

respectively (Figure 8). Also, the percentage of
three intervening words (SUBDD = 4) also exceeds
10%. Our corpora suggest that when one
intervening word is present, it typically
corresponds to the simple present tense or simple
past tense forms of be (e.g., “is, are, was, or were”).
Meanwhile, two intervening words often involve
the progressive, perfect or future tense forms of be
(e.g., “be being, have been, or will be”), or the
combination of be and the adverbs that modify the
predicate verb (e.g., “be suddenly”). In addition,
the instances with three intervening words feature
the combination of non-simple tenses forms of be
and verb modifiers (e.g., “will be suddenly”).

By comparing the 1-2 frequently intervening
words in the bei-passive with the 1-3 frequently
intervening words in the be-passive, it becomes
evident that the be-passive requires the use of
different tenses as intervening words. This
requirement is a result of English rich morphology
and cannot be ignored (Greenbaum, 1996). On the
other hand, Chinese does not have this form
requirement. Thus, the presence of these abundant
tense forms in the be-passive may be one of the
reasons for its long SUBDD.

60 55.3

10.5

2457 53 g 38
RIS R TR EA A

Percentage (%)
W
S

4 5 6 7 8
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9 10 11 12>12

Figure 8: SUBDD distribution of bei-passives and be-
passives.

Moreover, Figure 8 provides some additional
and interesting information for contrasting bei-
passives and be-passives. Firstly, both passives
exhibit a long-tail distribution in terms of the
SUBDD. Secondly, the percentage of SUBDD > 12
in the be-passives is 3.8%, while the bei-passives
have none. This suggests that the long-tail effect is
more pronounced in the be-passives. Thirdly, we
observed an interesting occurrence of SUBDD = 1
in be-passives (0.7%), where there are no
intervening words between head nouns and
predicate verbs. This finding was unexpected.
Upon analyzing our corpora, we discovered that
these passives occurred in interrogative sentences,
such as “How was Cookie infected?”. Conversely,
this phenomenon failed to be observed in the
subject relation of the bei-passive.

Lastly, when the SUBDD is expanded to 3, the
bei-passives and the be-passives cover almost 80%
and 60% of the dependencies, respectively; Also,
when the SUBDD is expanded to 6, both the bei-
passives and the be-passives cover nearly 90% of
the dependencies. This implies that there is a
tendency to minimize the dependency distance
within specific dependency relations of the certain
construction. Notably, this tendency is not limited
to different languages (Liu, 2008; Temperley, 2007,
Buck-Kromann, 2006), but extends to specific
dependency relations, as proved by Li (2020). Thus,
dependency distance minimization holds a
universal linguistic regularity.

Chinese | English Bel-. Be- .
passive | passive
SUBDD | 2.69 2.58 2.922 4.118

Table 4: SUBDD in different language environment.



In previous study (Li, 2020), it is Chinese that
tends to have a longer SUBDD (2.69) compared
with English (2.58). Whereas, our investigation
reveals that the SUBDD difference is expressed in
the opposite way in bei-passives and be-passives
(Figure 2 and Table 3). In this sense, our finding
provides additional insights to prior research.

Additionally, Table 4 shows that there is no
considerable difference in SUBDD between
Chinese and Chinese bei-passives, but the SUBDD
in English be-passives is significantly larger than
that in English. Based on our previous analysis of
the intervening components between a head noun
and the predicate verb within be-passives, it can be
inferred that progressive, perfect and future tenses,
as well as preverbal modifiers, occur more
frequently in be-passives than in non-passive
constructions. The increased frequency of such
components may lead to longer distances of subject
relations in be-passives. Other reasons remain to be
analyzed further.

4.3 Similar dependency distances pointing
from head nouns for two passives

From Figure 2, it can also be observed that the
NMDD and NFDD of both bei-passives and be-
passives are about 1-2, indicating that the average
length of NPls is around 2-3. Wang (2018)
performed a study on the average length of noun
phrases in both Chinese and English, revealing that
their average length is approximately 4. This
suggests that NP1s in bei-passives and be-passives
tend to be short and concise. In the following
analysis, we further explore the reasons behind
their consistent pattern of shorter NP1s.

When it comes to the formation of the passive,
there are various methods in the world’s languages.
However, both Chinese bei-passives and English
be-passives share a similar operation: they
foreground and topicalize the patient of the action
(i.e., NP1 in both passives), and background or
eliminate the agent of the action (i.e., NP2 in both
passives) (Keenan, 1985). According to the
principle of short-before-long preference (Hawkins,
1994) or the heavy noun phrase shift (Amold,
2000), the foregrounding NP1 in both passives
tends to be shorter as it takes on a more prominent
position in the sentence.

5 Conclusion

By employing the fine-grained features of
dependency distance, we have contrasted the

syntactic difficulty of the Chinese bei-passives and
the English be-passives. Our findings are as
follows:

e In comparison with the be-passive, the bei-
passive demonstrates a longer dependency
distance pointing from the predicate distance,
primarily due to the long sentences and the
long conjunct relations. This finding is in
line with previous research that has
identified differences between Chinese and
English in terms of the overall dependency
distances.

e Both passives show a shorter dependency
distance pointing from the head noun
compared with regular noun phrases in both
Chinese and English. This suggests that
passives tend to use more concise subjects,
aligning  with the  short-before-long
preference.

e Regarding the dependency distance between
a head noun and the predicate verb, the be-
passive exhibits a longer distance than the
bei-passive owing to the abundant tense
forms in English. This finding is contrary to
the difference observed between Chinese
and English.

To conclude, our findings suggest that the
general properties of dependency distance in
languages like Chinese and English do not fully
account for the specific characteristics observed in
certain language constructions, such as the passive.
These certain constructions may have their own
distinct dependency features within the complex
language system, characterized by emergence and
uncertainty.

Moreover, dependency distance is also
considered an indicator of cognitive load. Based on
our study, we can speculate that the predicate verb
as a governor poses a heavier cognitive load in the
bei-passive, whereas the head noun as a governor
bears a similar cognitive load in both passives.
Additionally, the subject relation in the be-passive
requires comparatively a fewer cognitive burden.

Limitations and implications

At the same time, it is important to acknowledge
the limitations of this study, some of which may be
addressed through future research.

First, the size of our corpora is relatively small,
and subsequent studies can increase the corpus size



to further validate the reliability of the conclusions
drawn from our analysis of 1200 sentences.

Besides, although we have manually proofread
the important parts of the automatically annotated
sentences, a comprehensive review of all the
annotations in the future would enhance the rigor
of research.

Also, the explanations for the three syntactic
difficulty characteristics in Section 4 may not be
exhaustive or in-depth enough. Further reasons
could be analyzed, such as cognitive loads and
lexical semantics.

Last, considering the limits of dependency
distance, future studies could explore possible
alternative accounts of syntactic difficulty involved
in the passives.
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