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ABSTRACT 

Association measures, such as pointwise mutual information (PMI), have been widely used to explore learners’ phraseological 
competence. Yet, the validity of PMI-based evaluations critically depends on the reference corpus employed, and the extent to 
which this methodological choice affects assessment outcomes has not been systematically examined. This study investigates how 

reference corpus selection influences PMI scores and, consequently, the evaluation of learners’ phraseological competence. We 
calculated PMI scores for amod , dobj , and advmod dependency pairs from the oral performances of 98 test-takers, comparing the 
outcomes when using four reference corpora: the full COCA corpus (COCA-ALL) and its specialized academic (COCA-ACAD), 
news (COCA-NEWS), and spoken (COCA-SP) sub-corpora. Results revealed that, first, for the same set of dependency pairs, 
the choice of reference corpus led to statistically significant differences in their calculated PMI scores for all three dependency 
types ( p < 0.001). This effect was most pronounced for dobj relations, where 88.9% of pairs exhibited substantial PMI differences 
across certain reference corpora. Second, this systematic bias translated directly into unreliable learner assessments. COCA-ALL 
consistently assigned significantly lower median PMI scores ( p < 0.001), leading to unstable proficiency rankings (correlation 
coefficient dropping to 0.59). For dobj relations, this caused over half of learners (55.6%) to shift by 10 or more rank positions. 
These findings demonstrate that reference corpus selection is a critical factor that can systematically affect and undermine the 
validity of phraseological assessments. 

� �

���� � � � �������� ��� � ���������� �, ��������� � �� ����� �� �� ��

����, ����������������������, ���������������������������
������, �������������������	98 �������
������������������ 

������ , ���������� , ���
� COCA ����������������������������

��������, ��, ������� � ��, ���������� ����� ��� ������� ������ �

�( p < .001), ����������� , ������������88.9% ������������������, ����
�����������������	���������, COCA ����������������	� ( p < .001), �

All rights reserved, including rights for text and data mining and training of artificial intelligence technologies or similar technologies. 
© 2026 John Wiley & Sons Ltd. 

International Journal of Applied Linguistics , 2026; 00:1–15 
https://doi.org/10.1111/ijal.70327

1

mailto:ddzhounj@nju.edu.cn
https://doi.org/10.1111/ijal.70327
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fijal.70327&domain=pdf&date_stamp=2026-08-05


1

P
a
e
d
b
i
G
s
h
k
G
t
s
m
t
a
a
e
p
E
p
n
l
w
a

H
t
m
c
i
a
N
r
B
A
o
l

T
i
o
a
l
c
d
i

G
c
a
a
a

2

 14734192, 0
 Introduction 

hraseological use is an important part of nativelike, fluent, 
nd idiomatic language use (Durrant and Schmitt 2009 ; Ellis 
t al. 2008 ; Paquot and Granger 2012 ). Over the past few 

ecades, a growing body of research has adopted a frequency- 
ased approach to phraseology, examining word combinations 
n learner corpora using semi-automated methods (Paquot and 
ranger 2012 ). Within this tradition, statistical association mea- 
ures (AMs), such as Pointwise Mutual Information (PMI), 
ave played an important role in explorations of collocational 
nowledge (see Ellis et al. 2008 ; Durrant and Schmitt 2009 ; 
ranger and Bestgen 2014 ; Paquot 2019 ). These measures quantify 
he statistical relationship between words, reflecting the exclu- 
ivity of collocates—the degree to which two words co-occur 
ore often than expected by chance. This exclusivity is linked 
o the predictability of co-occurrence, facilitating recognition, 
cquisition, and storage (Wray 2002 ). By computing PMI values 
gainst a reference corpus, researchers can gain insights into the 
xtent to which L2 learners produce native-like phraseological 
atterns (Ellis et al. 2008 ; Granger and Bestgen 2014 ; Paquot 2019 ). 
mpirical studies consistently show that advanced L2 learners 
roduce combinations with higher PMI scores, reflecting more 
ative-like phraseological patterns, whereas lower-proficiency 
earners tend to rely on simpler, word-by-word combinations with 
eaker associative strength (Bestgen and Granger 2014 ; Durrant 
nd Schmitt 2009 ; Paquot 2018 , 2019 ). 

owever, one critical methodological issue that persists is 
he choice of the reference corpus used to calculate these 
easures. The linguistic and situational characteristics of a 
orpus—especially in terms of genre, register, and modality—can 
nfluence PMI scores, even when the same word combinations 
re analyzed across corpora (Gablasova et al. 2017 ; Paquot and 
aets 2017 ). Nevertheless, L2 phraseological research has often 
elied on broad-coverage, multi-register corpora such as the 
ritish National Corpus (BNC) or the Corpus of Contemporary 
merican English (COCA), often without considering the degree 
f comparability between the reference corpus and the target 
earner data (i.e., Siyanova-Chanturia 2015 ). 

his misalignment is more than a minor methodological detail: 
t directly impacts the validity, fairness, and interpretability 
f phraseological assessments (Gablasova et al. 2017 ; Paquot 
nd Naets 2017 ). Since phraseological patterns can vary across 
inguistic settings (e.g., involving different social and situational 
haracteristics), relying on a mismatched reference corpus can 
istort PMI-based evaluations, either inflating or underestimat- 
ng learner competence (Biber and Barbieri 2007 ). 

iven these challenges, a systematic examination of reference 
orpus selection is urgently needed to safeguard the validity, reli- 
bility, and pedagogical relevance of phraseological proficiency 
ssessment in L2 research. Without such scrutiny, conclusions 
bout learner competence risk being misleading, and the the- 

oretical understanding of L2 phraseological proficiency and
development may be built on unreliable empirical foundations. 

This study investigates the impact of reference corpus selection
on PMI-based assessments of L2 phraseological competence.
Specifically, we compare PMI scores derived from general versus
specialized corpora to measure how corpus choice influences
results. Our findings aim to improve methodological accuracy in
assessing L2 phraseology, thereby addressing a key limitation in
current corpus-driven research. 

2 Literature Review 

2.1 Phraseological Competence as an Index of L2 
Proficiency 

While early assessment frameworks treated lexis and gram-
mar separately (Lado 1961 ; Bachman and Palmer 1996 ), cur-
rent research recognizes language as fundamentally formulaic
(Sinclair 1991 ; Wray 2002 ). Phraseology—covering collocations,
idioms, and lexical bundles—is now considered essential for
nativelike fluency and idiomaticity (Granger and Paquot 2008 ;
Paquot and Granger 2012 ). 

A growing body of research demonstrates that phraseological
use differentiates performances across proficiency levels, and
traces language development. Studies comparing native and non-
native production, as well as performances across proficiency
levels, reveal consistent differences in the accuracy, diversity,
and sophistication of multiword patterns (Laufer and Waldman
2011 ; Granger and Bestgen 2014 ; Paquot 2019 ). In particular,
more advanced English learners typically use more collocations
(Tsai 2008 ), exhibit a broader range of phraseological patterns
(Fan 2009 ), and employ more sophisticated, low-frequency col-
locations (indexed by higher mutual information [MI] scores)
(Durrant and Schmitt 2009 ; Granger and Bestgen 2014 ). Con-
verging evidence further establishes the predictive validity of
phraseological measures via correlations with L2 writing and
speaking proficiency (Jiang et al. 2023 ; Paquot et al. 2022 ;
Vandeweerd et al. 2023 ; Wang and Zhou 2025 ). 

2.2 Identifying Collocational Patterns Using 
Association Measures: The Impact of Reference 
Corpus Selection 

Statistical association measures, particularly PMI, are widely
used to assess L2 collocational knowledge (Ellis et al. 2008 ; Gries
2022 ). However, PMI scores are not intrinsic properties of word
pairs but estimates strictly dependent on the probability distribu-
tions of the reference corpus (Church and Hanks 1990 ). Because
of this sensitivity, any register mismatch between learner and
reference data undermines comparability and validity (Egbert
et al. 2022 ; Gablasova et al. 2017 ). Consequently, aligning the
��� ��, ������� �(55.6%) ���	�����
� � ��� � �� , 
���� ��
���� � ��
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reference corpus with the learner data is not a preference but a 
methodological prerequisite (Bestgen and Granger 2014 ; Paquot 
and Naets 2025 ). 

Empirical evidence confirms that PMI scores are highly sensitive 
to reference data. Gablasova et al. ( 2017 ) demonstrated that scores 
for identical collocations (e.g., make a decision ) varied drastically 
(3.67–7.91) across different sub-corpora, suggesting that estimates 
from a single general corpus may be unstable. Extending this 
to learner assessments, Paquot and Naets ( 2017 ) compared PMI 
profiles derived from three reference corpora (BNC, ENCOW14, 
L2RC). They found that corpus selection significantly altered 
the evaluation of learners’ amod and dobj combinations. Cru- 
cially, they observed that the “reference corpus effect” varied by 
dependency type, implying that corpus choice does not impact all 
grammatical relations uniformly. 

Despite this, many studies continue to rely on general corpora 
that include a variety of registers and/or genres as well as spoken 
and written modalities, such as the BNC and the COCA, as 
reference corpora for PMI calculation. This reliance is often due 
to the need for extensive data to explore phraseological patterns, 
coupled with the lack of availability of fully comparable datasets 
of sufficient size. Although such corpora provide coverage and 
size, they often underrepresent the specific contextual features 
of L2 production (Bestgen and Granger 2014 ; Durrant and 
Schmitt 2009 ). Furthermore, some studies compute collocational 
strength using reference corpora with mismatched genres to 
assess collocations in a different genre. This methodological 
issue is particularly pressing in L2 speech research, where the 
scarcity of large spoken corpora often compels researchers to 
use reference corpora dominated by written texts. For instance, 
Paquot et al. ( 2022 ) analyzed oral production from the Trinity 
Lancaster Corpus yet calculated MI scores using ENCOW14, a 
web corpus predominantly composed of written texts. Similarly, 
Vandeweerd et al. ( 2023 ) assessed oral data from the TEF exam 

against FRCOW16, a massive web-scraped corpus of written 
French. While these choices may be pragmatic in the absence 
of a more suitable comparator, their limitations should be made 
explicit. Specifically, this reliance on written reference corpora 
raises important concerns about the fairness and validity of 
current L2 phraseological assessment practices, especially given 
that spoken language is inherently characterized by greater 
immediacy, interactivity, and situational variability than written 
text (Biber et al. 1999 ; Biber 2009 ). 

However, current research still lacks empirical evidence 
examining how reference corpus selection influences the 
computation of PMI scores. To address this gap, the present study 
systematically investigates the influence of reference corpus 
register—comparing a general standard against specialized 
subcorpora—on the evaluation of EFL learners’ spoken 
phraseology. Specifically, we aim to determine how corpus 
choice affects both the calculation of collocational strength and 
the subsequent assessment of learner proficiency. The study is 
guided by two research questions: 

RQ1: How does the register of the reference corpus influence 
PMI-based measures of collocational strength in EFL 
learners’ oral production? 

RQ2: How do differences in PMI scores derived from reference 
corpora representing distinct registers affect the assess- 
ment of phraseological competence in EFL learners? 

By addressing these research questions, this study extends 
Gablasova et al. ( 2017 ), which documented the variation in collo- 
cational strength across different linguistic settings, by examining 
the role of reference corpus selection for assessing phraseological 
competence in L2 speaking. It also aims to empirically examine 
Paquot and Naets’ (2017) suggestion that different reference 
corpora can be used to evaluate different aspects of phraseological 
competence. 

3 Methodology 

3.1 Learner Corpus 

The dataset comprises transcripts from 98 Chinese EFL learners 
who participated in the Test for English Majors Band 8 Oral 
(TEM 8-Oral), a standardized proficiency assessment for fourth- 
year undergraduates in mainland China. The task required 
participants to deliver a three-minute monologic commentary on 
a social issue after four minutes of preparation. 

Performances were double-rated using the official rubric, with 
final scores (averaged across two raters, with arbitration for large 
discrepancies) grouped into four bands: excellent ( ≥ 80), good 
(70–79), pass (60–69), and not pass ( < 60). 

From an initial pool of 287 transcripts, length-based outliers 
were removed using the Tukey IQR method. The final analytic 
sample ( 𝑁 = 98 ) was established through stratified random 

sampling to ensure balanced representation across proficiency 
levels and controlled text lengths. Table 1 summarizes the sample 
distribution. All transcripts were de-identified prior to analysis 
and handled in accordance with institutional ethical guidelines 
for secondary use of assessment data. The Institutional Review 

Board of Nanjing University determined that this study did not 
constitute human subject research. 

3.2 Phraseological Units 

This study analyzes phraseological use in three grammatical 
relations frequently examined in English learner corpus research: 
adjectival modifiers ( amod ; adjective + noun), adverbial mod- 
ifiers ( advmod ; adverb + verb/adjective/adverb), and verb + 

direct object ( dobj ). The focus on these structures is informed by 
previous studies that have identified their centrality in English 
phraseology and their significance in characterizing L2 profi- 
ciency (Laufer and Waldman 2011 ; Paquot 2018 , 2019 ; Wang and 
Zhou 2025 ). Adopting these widely studied dependency relations 
also enables systematic comparison with related research. 

Dependency arcs for the three target relations were automatically 
extracted from the learner transcripts using spaCy 3.7.2 with 
the en_core_web_sm model (v3.7.1). The extraction process 
began with text preprocessing. Transcripts were used in their 
original form without applying spelling or grammar correction, 
removing disfluencies, or filtering utterances. As the data consist 
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TABLE 1 Distribution of texts and text length by TEM-8-Oral score band. 

Score band (TEM-8-Oral) 
Number of 

texts 

Text length (running-word tokens) Task score 

M SD M SD 

90–100 3 366.67 22.51 90.00 0.00 
80–90 18 307.56 30.07 82.44 2.18 
70–80 24 278.75 22.90 75.42 5.00 
60–70 24 264.50 31.39 65.25 4.74 
0–60 29 236.38 31.29 54.76 9.32 
Total 98 283.05 67.92 65.25 15.84 

TABLE 2 Illustration of dependency relations analyzed in the study. 

Dependency type Sentence Extracted relation 

dobj (direct object) I decided to face the challenge . face/VERB-challenge/NOUN 

Amod (adjectival modifiers) I decided to face the big challenge . big/ADJ-challenge/NOUN 

Advmod (adverbial 
modifiers) 

I decided to quickly face the challenge. face/VERB-quickly/ADV 

The challenge was very big . big/ADJ -very/ADV 

I decided to face the challenge quite quickly . quickly/ADV—quite/ADV 

of transcribed speech rather than learner-produced written 
texts, spelling errors are not expected, as the transcripts follow 

standardized transcription conventions. This decision was made 
to preserve the authenticity of learner language and to avoid 
introducing artificial regularities or altering non-native linguistic 
patterns. Filled pauses (e.g., um/uh) were retained because, as 
interjections (INTJ) in spaCy’s POS tagging, they rarely form 

the target amod , advmod , or dobj dependency relations, thus 
having negligible impact on our primary data extraction. Using 
spaCy’s full pipeline (tokenization, POS tagging, lemmatization, 
dependency parsing), we extracted all amod, advmod, and 
dobj arcs and represented each instance by its dependent 
and head lemmas. The complete technical details of the 
extraction procedure are provided in the accompanying 
OSF repository ( https://osf.io/3q9fs/overview?view_only= 

64a64969b8424f4787f4dffcc5805eeb ). 

Table 2 provides an illustration of the dependency relations 
analyzed. 

To assess the robustness of dependency parsing on learner speech, 
two trained annotators (the first author and a second coder, a 
PhD student in applied linguistics with expertise in phraseology) 
independently annotated a stratified random 10% subsample (118 
utterances from 10 test takers, covering the full proficiency range). 
Annotators worked on the spaCy-tokenized transcripts (i.e., the 
same token boundaries used for automatic extraction) and, using 
UD-based definitions, identified all instances (dependency arcs) 
of amod , advmod , and dobj in each utterance. Inter-annotator 
agreement was high (Cohen’s κ: amod = 0.98, dobj = 0.92, advmod 
= 0.81). The 42 disputed relation instances were adjudicated to 
create a consensus gold standard. 

We then evaluated spaCy’s output against this gold standard 
using precision, recall, and F1-score for each relation (Table 3 ). 

Performance was very strong for amod (precision = 1.00, recall 
= 0.98, F1 = 0.99), and good for advmod (precision = 0.76, recall 
= 1.00, F1 = 0.86) and dobj (precision = 0.80, recall = 0.86, F1 = 

0.83). These results collectively indicate acceptable accuracy for 
extracting the three target relations within our dataset. 

To further limit the impact of residual parsing errors, we applied 
a frequency threshold ( ≥ 5 occurrences in the reference corpus), 
which reduces chance co-occurrences (Evert 2005 ). Erroneous 
pairs from learner language are highly unlikely to meet this 
frequency threshold, as they typically reflect non-standard or 
idiosyncratic usage that is not attested in native speaker corpora. 
This combined strategy of high parsing accuracy and frequency- 
based filtering ensures that any parsing errors have a minimal 
and non-systematic impact on our PMI calculations and overall 
results. 

3.3 Measurement for Collocational Strength 

To quantify the strength of dependency-based collocations, we 
computed dependency-pair frequencies and PMI values from 

the COCA reference corpus using the same lemma representa- 
tion and dependency relations as in the learner pipeline. This 
ensured full methodological consistency across datasets. Each 
dependency pair was represented as lowercased dependent–head 
lemmas. 

Collocational strength was quantified using PMI (Church and 
Hanks 1990 ), defined as: 

𝑃 𝑀𝐼 ( 𝑑 𝑒 𝑝 , ℎ𝑒 𝑎 𝑑 ) = 𝑙𝑜𝑔2 ( 𝑃 ( 𝑑 𝑒 𝑝 , ℎ𝑒 𝑎 𝑑 ) ∕ ( 𝑃 ( 𝑑 𝑒 𝑝 ) × 𝑃 ( ℎ𝑒 𝑎 𝑑 ) ) ) 

where P ( dep , head ) = f (dep, head) / Npairs, r , P ( dep ) = f ( dep ) / 
N pairs, r , P ( head ) = f ( head ) / pairs, r . Here, 𝑓(𝑑 𝑒 𝑝 , ℎ𝑒 𝑎 𝑑 ) is the 
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TABLE 3 Precision, recall, and F -scores for phraseological unit extraction. 

Relation Precision Recall F1 

amod 1.00 0.98 0.99 
advmod 0.76 1.00 0.86 
dobj 0.80 0.86 0.83 

TABLE 4 Reference corpora overview. 

Sub-corpus Word count Number of texts 

COCA 1,001,610,938 words 485,179 texts 
COCA Spoken 127,396,932 words 44,803 texts 
COCA Newspaper 122,958,016 words 90,243 texts 
COCA Academic 120,988,361 words 26,137 texts 

frequency of a dependency pair within a given relation type 𝑟
(i.e., amod , advmod , or dobj ), and 𝑁pairs ,𝑟 is the total number 
of dependency-pair tokens for that relation in the reference 
corpus. 𝑓(𝑑 𝑒 𝑝 ) and 𝑓(ℎ𝑒 𝑎 𝑑 ) refer to the frequencies of the 
dependent and head lemmas within the extracted dependency 
relations of the same type 𝑟. PMI was calculated separately for 
each dependency relation to account for distributional differences 
across relation types. This formulation estimates both joint 
and marginal probabilities within the same dependency-defined 
event space, ensuring internal consistency in the association 
measure. Only dependency pairs that occurred at least five times 
in the reference corpus were included to reduce the influence of 
chance co-occurrence (Evert 2005 )1 . All extractions and calcula- 
tions were implemented in Python. Full computational details 
are provided in the OSF script repository ( https://osf.io/3q9fs/ 
overview?view_only=64a64969b8424f4787f4dffcc5805eeb ). 

3.4 Reference Corpus 

To examine how reference corpus choice affects PMI-based 
measures of phraseological competence, we used the full COCA 

(Davies 2020 ) and three subcorpora (spoken, newspaper, aca- 
demic) as reference corpora. 

The full COCA serves as a methodological baseline. As a widely 
used, large, and balanced corpus in phraseological research 
(e.g., Tavakoli and Uchihara 2020 ; Yoon 2016 ), it allows us to 
situate our results within the field and assess whether findings 
based on broad-coverage corpora hold when compared with 
register-specific alternatives. 

The three subcorpora were selected to align with key character- 
istics of the learner data (university students’ oral commentaries 
on social issues): COCA-Spoken captures the oral mode, COCA- 
Newspaper reflects argumentative discourse on social topics, 
and COCA-Academic represents formal academic conventions. 
Table 4 summarizes the corpora. 

All reference corpora were parsed using the same pipeline as the 
learner data (spaCy v3.7.2; en_core_web_sm v3.7.1). We extracted 

dependency arcs labeled amod, advmod, and dobj, using the 
same preprocessing conventions (lemmatization, lowercasing, 
exclusion of punctuation/whitespace). Dependency-pair token 
frequencies were then aggregated within each corpus to compute 
PMI. 

3.5 Data Analysis 

To address RQ1 (influence on collocational strength), we con- 
ducted a two-step analysis. First, we calculated data coverage—
the proportion of learner pairs meeting the frequency threshold 
( ≥ 5)—to determine how register differences affected the inclu- 
sion of phraseological data. Second, focusing on the “common 
set” of pairs shared across all corpora, we quantified the magni- 
tude of score variation using pairwise absolute PMI differences 
∣ ΔPMI ∣≥ 1 . Following Gablasova et al. ( 2017 ), a threshold of 
∣ ΔPMI ∣≥ 1 was used to identify substantial, register-induced 
fluctuations in collocational strength. 

To address RQ2 (impact on the assessment of learner compe- 
tence), we computed median PMI scores2 for each learner across 
the four reference corpora and ranked them accordingly. The 
median was selected due to the heavy-tailed nature of PMI 
distributions, making it less sensitive than the mean to occasional 
extreme PMI values arising from rare collocations or parsing 
noise. Importantly, an analysis of learner-level counts of PMI- 
eligible pairs confirms that the data underpinning these medians 
are generally robust. Detailed descriptive statistics are provided 
in our OSF repository ( https://osf.io/3q9fs/overview?view_only= 

64a64969b8424f4787f4dffcc5805eeb ). We then evaluated the sta- 
bility of these rankings using two metrics: (1) rank concordance, 
assessed via pairwise Spearman’s correlations ( 𝜌); and (2) rank 
variability, quantified by the maximum absolute rank change per 
learner and the proportion of learners whose rankings shifted by 
at least 10 positions. 

Throughout this study, a significance threshold of 𝑝 < 0 . 05 was 
adopted for all inferential statistical tests, and all reported 𝑝 - 
values are two-tailed. Following Cohen ( 1988 ), effect sizes were 
interpreted as small ( 𝑟 ≥ 0 . 10 ), medium ( 𝑟 ≥ 0 . 30 ), and large ( 𝑟 ≥ 

0 . 50 ). 
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TABLE 5 Coverage of dependency pairs in learner texts across reference corpora. 

Dependencytype 

Extracted 
number of 
dependency 
pair tokens 

Reference corpus 

COCA-ALL COCA-ACAD COCA-NEWS COCA-SP 

N % N % N % N % 

advmod 1836 1782 97.06% 1432 78.00% 1512 82.35% 1521 82.84% 

amod 2795 2642 94.53% 2349 84.04% 2072 74.13% 2044 73.13% 

dobj 1270 1195 94.09% 973 76.61% 977 76.93% 947 74.57% 

Note: N and % represent the number and percentage of dependency pair tokens used for PMI calculation. 

4 Results 

4.1 Effects of Reference Corpus Selection on PMI 
Scores (RQ1) 

4.1.1 Coverage of Dependency Pairs in Learner Texts 

Our analysis of data coverage revealed that the choice of reference 
corpus largely determined how many learner-produced depen- 
dency pairs could be included for PMI calculation. As shown 
in Table 5 , coverage varied markedly across the four reference 
corpora. 

COCA-ALL provides very high coverage for all three dependency 
types ( advmod : 97.06%, amod : 94.53%, dobj : 94.09%), indicating 
that almost every dependency pair identified in the learner data 
is also attested in COCA and can therefore be included in the 
calculation of PMI scores. In contrast, all three COCA subcorpora 
exhibit lower coverage, with notable variation depending on both 
the reference corpus and dependency type. The most pronounced 
effect occurs with amod pairs, which exhibit the widest coverage 
variation. Their coverage ranges from 84.04% in COCA-ACAD 

down to just 73.13% in COCA-SP. The coverage for dobj and 
advmod dependencies is also lower in the specialized corpora but 
shows less variability among them, with rates consistently falling 
between 77% and 83%. 

4.1.2 PMI Score Variation for the Same Dependency 
Pairs Across Reference Corpora 

Having established the set of dependency pairs common to all 
four corpora ( N = 3668; including 1760 amod , 875 dobj , and 
1033 advmod tokens), we next examined whether the choice of 
reference corpus led to statistically significant differences in their 
calculated PMI scores. 

Table 6 provides a descriptive summary of the median PMI 
scores for each dependency type as calculated using the four 
reference corpora. The resulting median PMI scores varied across 
corpora and dependency relations. The dobj relation showed 
the widest fluctuations, with median PMI scores ranging from 

a negative association when benchmarked against COCA-ALL 
(Mdn = − 1.51) to a positive one when using COCA-SP as the 
reference (Mdn = 0.44). For amod , the median PMI values were 
positive in all corpora, ranging from 1.44 (based on COCA-NEWS) 
to 2.07 (based on COCA-SP), with relatively smaller cross- 
corpus variation. In contrast, advmod dependencies exhibited the 
smallest differences across reference corpora, with median PMI 

values fluctuating narrowly between –0.13 and 0.21, suggesting 
minimal corpus-related variation in this dependency type. 

Given the non-normal distribution of the PMI scores, a non- 
parametric Friedman test was conducted to determine whether 
the choice of reference corpus had a significant effect on the 
resulting PMI values. The results showed a significant effect 
for all dependency types: amod ( χ2 (3) = 274.644, p < 0.001), 
advmod ( χ2 (3) = 99.885, p < 0.001), and dobj ( χ2 (3) = 1300.537, 
p < 0.001). This indicates that PMI-based measurements of 
collocational strength are highly sensitive to the reference corpus 
used for calculation. Follow-up Wilcoxon signed-rank tests were 
performed to identify which specific pairs of reference corpora 
produced significantly different PMI scores (effect sizes reported 
as 𝑟; see Table 7 for full results). For dobj and amod relations, all 
six pairwise comparisons of the PMI scores—each set calculated 
from a different reference corpus—yielded significant differences 
(p < .001), with mostly medium to large effect sizes. For advmod , 
however, significant differences primarily emerged only when 
PMI scores calculated using the general COCA-ALL corpus 
were compared against those calculated using a specialized 
sub-corpus (i.e., COCA-NEWS, COCA-ACAD, or COCA-SP), 
again with small-to-medium effects. In contrast, there were no 
statistically significant differences between the PMI scores when 
the reference benchmarks were switched among the specialized 
sub-corpora themselves (e.g., scores based on COCA-NEWS vs. 
scores based on COCA-ACAD). 

4.1.3 Magnitude and Distribution of PMI Differences 

Table 8 summarizes the magnitude of PMI score variation across 
the six pairings of reference corpora, presenting the proportion of 
dependency pairs that exhibited substantial ( ∣ ΔPMI ∣≥ 1) versus 
minor ( ∣ ΔPMI ∣ < 1) score differences for each corpus combination 
and dependency type. 

The choice of reference corpus had a marked impact on the 
resulting collocational strength measurements, though the mag- 
nitude of this effect varied by which pair of corpora was being 
compared. The most pronounced divergence in PMI scores arose 
when comparing values derived from COCA-ALL against those 
from COCA-ACAD, where 42.2% of all common pairs showed 
a substantial PMI difference. A similarly high proportion of 
substantial differences (38.6%) was observed when contrasting 
the PMI scores based on COCA-ACAD and COCA-SP. In contrast, 
the greatest stability was found when comparing PMI scores from 
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TABLE 6 Descriptive statistics of median PMI by dependency type and reference corpus. 

Dependency type Metric COCA-ALL COCA-ACAD COCA-NEWS COCA-SP 

advmod Median PMI 0.07 0.21 0.21 − 0.13 
IQR 3.6 3.69 3.6 3.67 
Q1 − 1.34 − 1.29 − 1.39 − 1.32 
Q3 2.26 2.39 2.21 2.34 

dobj Median PMI − 1.51 0.25 0.36 0.44 
IQR 3.63 4.58 3.88 3.83 
Q1 − 3.24 − 1.81 − 1.40 − 1.33 
Q3 0.39 2.76 2.48 2.50 

amod Median PMI 1.95 1.80 1.44 2.07 
IQR 3.46 3.12 3.39 3.68 
Q1 − 0.25 − 0.58 − 0.26 − 0.22 
Q3 3.21 2.54 3.14 3.47 

TABLE 7 Friedman tests and pairwise Wilcoxon signed-rank tests for median PMI across reference corpora. 

Dependency 
type χ2 ( df ), p 

ACAD vs. 
NEWS 

ACAD vs. 
SP 

ACAD vs. 
ALL 

NEWS vs. 
SP 

NEWS vs. 
ALL 

SP vs. 
ALL 

r, p r, p r, p r, p r, p r, p 

amod χ2 (3) = 274.644, p < 0.001 − 0.112, < 

0.001 
− 0.358, < 

0.001 
− 0.200, < 

0.001 
− 0.373, < 

0.001 
0.078, < 

0.001 
0.268, < 

0.001 
advmod χ2 (3) = 99.885, p < 0.001 − 0.068, 0.028 − 0.057, 

0.0646 
0.259, < 

0.001 
− 0.036, 
0.2508 

0.337, < 

0.001 
0.235, < 

0.001 
dobj χ2 (3) = 1300.537, p < 

0.001 
− 0.136, < 

0.001 
− 0.166, < 

0.001 
0.81, < 0.001 − 0.137, < 

0.001 
0.818, < 0.001 0.166, < 

0.001 

Note: Pairwise comparison cells report effect size r and Holm-adjusted p-values from Wilcoxon signed-rank tests (“r, p”) . Effect sizes were computed as 𝑟 = 𝑍∕
√
𝑁 , 

where Z is the standardized test statistic, and N is the number of dependency pairs scorable in both reference corpora for that comparison. df = degrees of freedom . 

COCA-NEWS and COCA-SP, where only 15.3% of pairs crossed 
the | ΔPMI| ≥ 1 threshold. 

A closer analysis reveals that this instability in PMI scores was 
not uniform across dependency relations. Dobj pairs consistently 
showed the greatest variability, with the proportion of substantial 
PMI differences ranging from 21.7% (when comparing scores 
based on COCA-NEWS vs. COCA-SP) to as high as 88.9% 

(when comparing scores based on COCA-ALL vs. COCA-NEWS). 
Amod pairs also displayed considerable variation, particularly 
in the COCA-ACAD vs. COCA-SP comparison (42.56%). In con- 
trast, advmod pairs remained relatively stable across all corpus 
combinations, with most proportions below 30%. 

4.2 Impact of Reference Corpus Selection on 

PMI-Based Assessment of Phraseological 
Competence 

This section presents findings on how the choice of reference 
corpus systematically affects learners’ overall median PMI scores 
and, crucially, the stability of their resulting proficiency rankings. 

FIGURE 1 Figure 1 Median PMI scores across reference corpora for 
the amod relation. [Color figure can be viewed at wileyonlinelibrary.com] 

Figures 1–3 illustrate the distributions of learner-level median 
PMI scores, with each set of scores calculated using one of 
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TABLE 8 Distribution of dependency pairs with substantial (∣ ΔPMI ∣≥ 1 ) vs. minor (∣ ΔPMI ∣< 1) absolute PMI differences across reference 
corpora. 

Reference corpus 
Dependency 

type 

Range of ∣ PMI difference ∣ 
Total Count (%) ( ≥ 1) Count (%) ( < 1) 

COCA-ALL and COCA-ACAD advmod 261 (25.27%) 772 (74.73%) 1033 (100%) 
amod 590 (33.52%) 1170 (66.48%) 1760 (100%) 
dobj 696 (79.54%) 179 (20.46%) 875 (100%) 
Total 1547 (42.18%) 2121 (57.82%) 3668 (100%) 

COCA-ALL and 
COCA-NEWS 

advmod 123 (11.91%) 910 (88.09%) 1033 (100%) 
amod 141 (8.01%) 1619 (91.99%) 1760 (100%) 
dobj 778 (88.91%) 97 (11.09%) 875 (100%) 
Total 1042 (28.41%) 2626 (71.59%) 3668 (100%) 

COCA-ALL and COCA-SP advmod 121 (11.71%) 912 (88.29%) 1033 (100%) 
amod 130 (7.39%) 1630 (92.61%) 1760 (100%) 
dobj 776 (88.69%) 99 (11.31%) 875 (100%) 
Total 1027 (28.00%) 2641 (72.00%) 3668 (100%) 

COCA-ACAD and 
COCA-NEWS 

advmod 208 (20.14%) 825 (79.86%) 1033 (100%) 
amod 681 (38.69%) 1079 (61.31%) 1760 (100%) 
dobj 235 (26.86%) 640 (73.14%) 875 (100%) 
Total 1124 (30.64%) 2544 (69.36%) 3668 (100%) 

COCA-ACAD and COCA-SP advmod 299 (28.94%) 734 (71.06%) 1033 (100%) 
amod 749 (42.56%) 1011 (57.44%) 1760 (100%) 
dobj 368 (42.06%) 507 (57.94%) 875 (100%) 
Total 1416 (38.60%) 2252 (61.40%) 3668 (100%) 

COCA-NEWS and COCA-SP advmod 130 (12.58%) 903 (87.42%) 1033 (100%) 
amod 240 (13.64%) 1520 (86.36%) 1760 (100%) 
dobj 190 (21.71%) 685 (78.29%) 875 (100%) 
Total 560 (15.27%) 3108 (84.73%) 3668 (100%) 

Note: ΔPMI denotes the difference in PMI for the same dependency pair computed from the two reference corpora being compared; ∣ ΔPMI ∣ is its absolute value. 

FIGURE 2 Figure 2 Median PMI scores across reference corpora 
for the advmod relation. [Color figure can be viewed at wileyonlineli- 
brary.com] 

the four reference corpora. A consistent pattern emerges from 

these distributions: PMI scores derived from the general corpus 
(COCA-ALL) were systematically lower than those derived from 

the three specialized corpora. For the dobj relation, for instance, 
the median learner score was − 1.74 when benchmarked against 
COCA-ALL, a stark contrast to the positive median scores ( ≥ 

0.28) obtained when using the specialized corpora as reference. 
This pattern of lower PMI scores when using COCA-ALL as a 
benchmark also held for amod (Mdn = 1.22 vs. ≥ 2.15) and advmod 
(Mdn = − 0.22 vs. ≥ 0.18). 

To confirm these visual patterns, Friedman tests were conducted, 
which revealed significant overall effects of corpus choice for all 
three dependency types: amod ( χ2 (3) = 123.77, p < 0.001), advmod 
( χ2 (3) = 174.16, p < 0.001), and dobj ( χ2 (3) = 67.19, p < 0.001). 
Post-hoc Wilcoxon signed-rank tests with Holm-adjusted p -values 
(reported in Table 9 ) pinpointed the sources of this variation. 
The patterns were complex but consistently showed that the most 
substantial and frequent significant differences arose when scores 
derived from COCA-ALL were compared against those derived 
from any specialized sub-corpus. For advmod , for example, 
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FIGURE 3 Figure 3 Median PMI scores across reference corpora for 
the dobj relation. [Color figure can be viewed at wileyonlinelibrary.com] 

comparisons against COCA-ALL produced large effect sizes ( r = 

0.86 to 0.87); comparisons between PMI scores derived from the 
different specialized corpora (e.g., COCA-ACAD-based scores vs. 
COCA-NEWS-based scores) were not statistically significant. A 

similar, though less pronounced, pattern was observed for dobj . 
For amod , while significant differences were widespread, the 
largest effect size was again found when comparing scores based 
on COCA-SP against those based on COCA-ALL ( r = 0.81). 

Results regarding the stability of learner assessments are pre- 
sented in Table 10 (rank concordance) and Table 11 (rank order 
variation). 

Spearman’s correlations (Table 10 ) revealed that rank-order sta- 
bility was highly dependent on dependency type. Rankings for 
amod (mean ρ = 0.90) and 0 advmod (mean ρ = 0.89) were 
generally stable. However, the stability for dobj was substantially 
lower (mean ρ = 0.78). Critically, the correlation dropped to just 
ρ = 0.59 when comparing rankings derived from COCA-ACAD 

against those from COCA-NEWS and COCA-SP, indicating that 
learner rankings can be significantly reshuffled depending on the 
reference corpus used. 

The magnitude of this reshuffling is detailed in Table 11 . For dobj , 
more than half the learners (55.6%) would see their rank change 
by at least 10 positions, with an average maximum shift of nearly 
13 places. This level of rank instability is markedly higher than 
that for amod (35.2%) and advmod (42.6%). 

5 Discussion 

This study set out to examine how the choice of reference corpus 
used for PMI calculation affects the measurement of collocational 
strength in EFL learners’ spoken production (RQ1), and in turn, 
how such variation shapes the assessment of their phraseological 
competence (RQ2). To address these aims, PMI values were 
computed based on four reference benchmarks: COCA-ALL, 
COCA-ACAD, COCA-NEWS, and COCA-SP. 
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TABLE 10 Spearman’s ρ correlations for median PMI rankings across reference corpora. 

Pairwise comparison amod advmod dobj 

COCA-ALL vs COCA-ACAD 0.92 0.90 0.75 
COCA-ALL vs COCA-NEWS 0.92 0.93 0.90 
COCA-ALL vs COCA-SP 0.93 0.92 0.90 
COCA-ACAD vs COCA-NEWS 0.84 0.92 0.59 
COCA-ACAD vs COCA-SP 0.88 0.80 0.59 
COCA-NEWS vs COCA-SP 0.93 0.85 0.93 

Note: Each cell reports the Spearman’s ρ correlation between learner rankings derived from two different reference corpora. 

TABLE 11 Rank change based on median PMI scores across reference corpora by dependency. 

Dependency 
ALL–
ACAD 

ALL–
NEWS ALL–SP 

ACAD–
NEWS 

ACAD–
SP 

NEWS–
SP 

Overall % with 

ΔRank ≥ 10 

Overall mean 

maximum rank 
change 

amod 4.33 4.33 4.22 6.00 5.50 4.15 35.2 8.53 
dobj 8.27 4.75 4.67 9.73 10.12 4.31 55.6 12.67 
advmod 4.69 4.31 4.44 4.70 6.76 5.85 42.6 9.41 

Note: ΔRank denotes the absolute change in a learner’s rank position when median PMI scores are computed using one reference corpus versus another. Columns 2–7 
report the mean absolute rank difference between each pair of reference corpora. “% with ΔRank ≥ 10” indicates the proportion of learners whose rank shifted by 10 or 
more positions (up or down) across any corpus comparison. “Mean max rank change” is the average, across learners, of each learner’s largest rank shift observed in any 
pairwise comparison . 

5.1 Effects of Reference Corpus Selection on PMI 
Scores (RQ1) 

Our investigation of RQ1 yielded two key insights. First, the size 
and composition of the reference corpus determine the extent of 
learner data that serve as a basis for evaluation. Because PMI 
is calculated only for pairs that meet a minimum frequency 
threshold in the reference corpus, the content and size of that 
corpus directly dictate which of the learner’s productions are 
“scor able.” As our results show, a large, aggregated corpus 
such as COCA-ALL provided near-complete coverage ( > 94%), 
ensuring that almost all learner productions were considered. In 
contrast, the three specialized corpora served as stricter filters, 
excluding considerable portions of learner data, with up to 27% 

for amod pairs when using COCA-SP. This difference is plausibly 
attributable to corpus size: COCA-ALL contains approximately 
1,001,610,938 words, compared with 127,396,932 words in COCA- 
SP, 122,958,016 words in COCA-NEWS, and 120,988,361 words in 
COCA-ACAD. This finding aligns with the discussion by Paquot 
and Naets ( 2017 ), which underscores the importance of corpus 
size and scope in achieving sufficient data coverage for PMI-based 
evaluations. 

Second, and more critically, for the same set of dependency 
pairs that are scorable across corpora, the analysis revealed that, 
when different reference corpora were used, the resulting PMI 
scores differed significantly. Specifically, substantial differences 
in PMI scores were observed for dobj , amod , and advmod 
pairs when comparing scores derived from the general COCA- 
ALL corpus with those from any of the specialized corpora 
(COCA-NEWS, COCA-ACAD, or COCA-SP). This observation is 

consistent with Gablasova et al. ( 2017 ), who also noted that MI 
scores varied significantly based on the reference corpus used, 
even for the same dependency pairs. Our results confirm that the 
statistical strength of a collocation is not fixed, but is sensitive to 
the distributional characteristics of the selected reference data. 
Additionally, our findings echo the argument made by Paquot 
and Naets ( 2017 ) regarding the trade-off between corpus size and 
comparability over coverage. While a large aggregate corpus can 
provide broad coverage, it may obscure varying distributions of 
co-occurrences across different registers and the written versus 
spoken divide. We note, however, that corpus size and register are 
partially confounded in currently available corpora (specialized 
registers are often represented by smaller corpora), which we 
treat as a methodological limitation when interpreting corpus 
effects. 

Crucially, the dobj relation proved uniquely sensitive to corpus 
choice, with substantial shifts in over 80% of comparisons (peak- 
ing at ∼ 89% in comparisons involving COCA-ALL with COCA- 
NEWS or COCA-SP). This sensitivity may plausibly be linked 
to the role of dobj pairs in encoding core propositional content 
(e.g., present an argument ), which is more directly constrained by 
task demands. Since the assessment elicited formal, academically 
oriented patterns, evaluating them against reference corpora 
dominated by informal or narrative discourse (e.g., COCA- 
SP) created a structural mismatch. Consequently, valid, high 
register-specific combinations received artificially low PMI scores 
not because they were infelicitous, but because the reference 
corpus privileged a different set of more colloquial verb–object 
patterns. The observed performance drop may therefore reflect 
a corpus-driven register bias: PMI-based measures can penalize 
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TABLE 12 Sample dependency pairs with ∣ ΔPMI ∣ < 1 across reference corpora. 

Dependency 
type Dependency pair COCA-ALL COCA-ACAD COCA-NEWS COCA-SP 

dobj broaden horizon 7.63 7.94 8.40 9.05 
alleviate poverty 6.87 6.73 7.42 7.89 
fulfill expectation 5.86 5.12 6.21 6.48 
enter workforce 5.77 5.57 5.07 6.62 
gain access 5.25 4.69 5.14 5.93 

overcome difficulty 4.10 4.71 4.53 5.49 
find niche 3.82 3.72 4.79 5.04 

acquire knowledge 3.62 4.50 3.49 4.84 
devote themselves 3.25 4.09 4.18 3.86 
provide opportunity 2.44 4.31 3.83 4.16 

amod real estate 8.22 8.34 8.65 8.11 
rapid growth 7.31 6.40 7.47 7.33 

stiff competition 6.59 6.37 7.20 7.79 
fierce competition 6.78 6.91 6.61 7.63 

sustainable development 7.12 5.86 6.07 7.25 
cheap labor 6.14 6.72 6.09 7.12 
mental health 6.60 5.70 6.58 6.91 

little bit 6.24 5.81 6.55 6.89 
migrant worker 6.92 5.55 6.09 6.65 

slow pace 5.67 6.72 5.87 6.77 
advmod weigh heavily 6.84 7.64 6.75 7.04 

perfectly reasonable 6.84 6.38 6.06 7.38 
highly competitive 6.59 5.50 6.85 7.22 
firmly believe 5.05 5.42 5.60 5.81 
relatively easy 5.20 5.59 5.36 5.72 
less demanding 5.12 5.05 4.79 5.02 
brave enough 4.43 5.94 4.39 4.92 
too much 4.47 5.18 4.88 4.23 

very difficult 4.70 4.21 5.00 4.80 
live happily 4.70 4.21 5.00 4.80 

contextually appropriate choices when the reference benchmark 
fails to mirror the specific register of the learner output. 

To illustrate how the statistically established cross-corpus PMI 
differences manifest linguistically, we conducted a qualitative 
analysis of dependency pairs, distinguishing between a “stable”
set (pairs with minimal fluctuation, | ΔPMI| < 1.0 in all pairwise 
comparisons) and a “sensitive” set (| ΔPMI| ≥ 1.0 in at least one 
comparison). Table 12 reports the top 10 stable dependency pairs 
for each type, selected by ranking them according to their mean 
PMI across all four corpora. This ranking ensures the selected 
examples are not merely stable, but are also strong and widely 
used collocations. Table 13 shows representative corpus-sensitive 
pairs for which the PMI computed from one reference corpus 

is higher than the corresponding PMI values from the other 
corpora, highlighting benchmark-specific peaks in association 
strength. 

Our analysis reveals a clear distinction between collocations 
whose PMI is stable across reference corpora and those sensitive 
to the corpus choice. The corpus-stable pairs, shown in Table 12 , 
largely consist of entrenched lexical units with broad applicabil- 
ity. For amod relations, items like real estate , mental health , and 
fierce competition are lexicalized compounds or widely recognized 
terms, resulting in consistently high PMI scores. Similarly, for 
dobj relations, pairs such as broaden horizon , alleviate poverty , 
and overcome difficulty represent core semantic concepts that 
transcend specific contexts. The stability of advmod pairs like 
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TABLE 13 Sample dependency pairs with ∣ ΔPMI ∣≥ 1 across reference corpora. 

Dependency 
type COCA-ALL > others COCA-ACAD > others COCA-NEWS > others COCA-SP > others 

dobj / fill gap 
watch movie 
save money 
spark debate 
earn money 

give birth 
spark discussion 
give chance 
land job 

realize dream 

use platform 

hone skill 
pay attention 
earn living 
achieve goal 
sharpen skill 

overcome obstacle 
play piano 
sharpen skill 

improve quality 
fulfill dream 

pay price 
amod social relation 

social security 
future career 

critical thinking 

other hand 
big city 

second reason 
little money 
future career 

heated discussion 
cultural activity 
different lifestyle 

first class 
stable life 

upward mobility 
human being 

cutthroat competition 
fresh air 

virtuous circle 
doctoral student 
monthly salary 
economic growth 
financial institution 
industrial pollution 

advmod strongly advocate 
more balanced 

let alone 
bring back 
push forward 
especially true 
very glad 
really want 
well as 

well perform 

highly regard 
very peaceful 
also mean 

much thank 
very significant 

very solid 
very late 

firmly believe and weigh heavily is also consistent with their 
common function in expressing stance and evaluation. The 
robustness of these pairs suggests that a core lexicon of general- 
purpose collocations exists whose PMI is largely independent of 
the reference corpus. 

In contrast, the corpus-sensitive pairs (Table◦13) demonstrate 
that the choice of reference corpus systematically shapes which 
collocations are rewarded or downplayed. This variation is not 
random but directly reflects each corpus’s lexical and functional 
priorities. For instance, COCA-ACAD assigns a uniquely high 
PMI to collocations central to academic discourse, such as 
spark discussion , and the formal discourse marker let alone. 
COCA-NEWS, conversely, favors pairings related to journalism 

and public affairs, like spark debate and the modifier heated 
discussion . Meanwhile, COCA-SP shows a clear preference for 
items related to socio-economic life and personal evaluation, 
such as cutthroat competition , upward mobility , monthly salary , 
and the informal phrase little money . The results for COCA- 
ALL highlight the inherent trade-off of a large, mixed corpus. 
Because it averages many text types, it only assigns top value to 
collocations common across most domains, like social security or 
critical thinking . In doing so, it masks the value of specialized 
collocations, neutralizing the distinct peaks of competence that 
the focused corpora reveal. 

Taken together, these findings are consistent with Paquot and 
Naets’ (2017) proposition that different reference corpora reveal 
distinct facets of phraseological competence. The present analysis 
further clarifies how this differentiation operates at an evaluative 
level: changing the reference corpus leads to a direct re-evaluation 
of the same learner production. For example, a learner’s use of 
spark discussion would be highly valued when measured against 
COCA-ACAD, signaling proficient academic language use. How- 
ever, its PMI score would be considerably lower if assessed against 
COCA-SP, where the pairing is less salient. Thus, the PMI score 
should not be interpreted as a context-independent measure of 
phraseological competence; rather, it rewards alignment with the 
target register encoded in a given reference corpus and penalizes 
alignment with alternative registers represented in others. 

The broader implications of this systemic bias for assessing 
and interpreting EFL learners’ phraseological competence are 
discussed in relation to RQ2 below. 

5.2 Impact of Reference Corpus Selection on 

Assessment of Phraseological Competence (RQ2) 

Our analysis reveals a systematic bias when using general 
corpora for assessment: median PMI scores from COCA-ALL 
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were consistently lower than those from specialized sub-corpora. 
This attenuation appears to stem from the heterogeneity of 
general corpora, where pooling diverse registers tends to dilute 
statistical associations compared to the more homogeneous, 
register-specific profiles of specialized datasets. While COCA- 
ALL offers superior coverage ( > 94%), our findings call into 
question its status as a “neutral” default. The trade-off is clear: 
broad coverage comes at the expense of specificity, thereby 
obscuring the distinct norms of the specialized registers learners 
aim to approximate. Consequently, using a composite baseline 
like COCA-ALL risks underestimating learner competence by 
failing to reward register-appropriate collocations, underscoring 
the need for register-aware benchmarking rather than a blind 
reliance on corpus size. Beyond this general bias, our analysis 
also revealed more fine-grained, specific register-driven effects 
from specialized corpora. Notably, COCA-Spoken produced sub- 
stantially higher PMI scores for certain relations, such as the 
amod relation, compared to COCA-Academic or COCA-News. 
This pattern highlights the importance of register proximity 
between reference and learner corpora. COCA-Spoken and our 
learner corpus share key features: both involve planned, formal, 
topic-driven spoken discourse. This register alignment means 
that COCA-Spoken captures the type of elaborated adjectival 
modification (e.g., cutthroat competition, upward mobility ) that 
characterizes our learners’ prepared monologic speech. How- 
ever, this alignment is only partial—COCA-Spoken draws from 

broadcast media (news interviews, talk shows), which differs 
from the academic commentary task performed by our learners. 
The resulting PMI inflation for amod pairs in COCA-Spoken 
illustrates a consequential methodological point: when the ref- 
erence corpus is register-proximate to the learner corpus, PMI 
scores tend to be systematically higher, which may lead to an 
overestimation of learners’ assessed competence. Conversely, 
register-distant corpora are liable to produce lower scores, thereby 
underestimating it. This sensitivity underscores the need to 
carefully match reference corpora to learner production tasks. 

We also identified that the impact of corpus choice on the 
assessment of individual learners’ phraseological competence 
varies across grammatical relations. Dobj dependencies exhibited 
the most volatility. This aligns with Paquot and Naets ( 2017 ), who 
noted systematic variation in MI profiles for dobj pairs across 
different reference corpora. Our study extends this observation by 
quantifying its concrete impact at the level of individual learners. 
The consequences were most pronounced in the reordering of 
the learner cohort: for the dobj relation, over half the students 
(55.6%) experienced a rank shift of 10 or more positions and an 
average maximum change of nearly 13 places (Table 10 ). This 
addresses a critical research gap by empirically demonstrating 
that a mismatched reference corpus, an issue already noted in 
the literature (e.g., Durrant and Schmitt 2009 ), can fundamentally 
alter not only scores but also the ranking of a student’s perceived 
proficiency level. In contrast, amod and advmod dependencies 
demonstrated greater stability across the different reference 
corpora. We hypothesize that this stability is a direct reflection 
of the specific communicative task assigned to the learners. 
The TEM 8-Oral commentary task required advanced university 
students to deliver a prepared oral commentary on a social 
issue. This context naturally elicits a hybrid register that blends 
features from multiple domains: it is spoken in its delivery, 
argumentative and topical in content (similar to COCA-NEWS), 

and influenced by learners’ formal academic training (similar 
to COCA-ACAD). We propose that the collocational preferences 
governing adjectival and adverbial modification ( amod and adv- 
mod ) are more portable across formal spoken and academic 
registers than preferences for verb–object ( dobj ) selection, which 
tend to be more tightly tied to specific registers and topics. In this 
sense, learners’ recurrent use of academic-style modifiers (e.g., 
significant increase , critically important ) can be seen as evidence 
of a relatively generalized formal phraseological competence that 
is activated in both prepared spoken commentary and written 
academic contexts. 

These findings have important implications for the validity and 
fairness of automated assessment. A lack of alignment between 
the communicative function of a task and the reference cor- 
pus introduces construct-irrelevant variance: a learner’s score 
becomes an artifact of the corpus’s statistical properties rather 
than a true measure of ability. As our rank analysis shows, 
using different baselines (e.g., COCA-NEWS vs. COCA-SP) can 
fundamentally reorder student rankings, leading to inconsis- 
tent evaluations of the same underlying performance. This 
instability may compromise the fairness of the assessment, as 
high-quality, register-appropriate collocations may be penalized 
simply because they deviate from the norms of a poorly matched 
benchmark. 

To mitigate these risks, we propose a principle of triangula- 
tion through multi-corpus benchmarking. Since perfect register 
matching is often difficult to achieve —and as our coverage 
analysis shows, even specialized corpora may fail to fully capture 
learner data—evaluators should score productions against multi- 
ple carefully selected baselines and report the resulting register 
sensitivity. This approach reframes corpus divergence from a 
source of error into an interpretative tool. For instance, conver- 
gence across corpora (as seen with amod ) may indicate robust 
general competence, while divergence (e.g., a high score against 
COCA-SP but low against COCA-ACAD) may reflect register- 
specif ic mastery rather than a deficit. Ultimately, transparently 
reporting how scores fluctuate across benchmarks allows for a 
more nuanced, evidence-based evaluation that better captures the 
context-dependent nature of phraseological competence. 

6 Conclusion 

This study demonstrates a central principle for PMI-based phrase- 
ological assessment: the reference corpus selection is not a 
methodological detail, but a primary determinant of validity. Our 
findings show that corpus choice generates substantial differ- 
ences in PMI scores, with direct consequences for assessment 
outcomes. Crucially, the use of mismatched corpora or seemingly 
“safe” composite baselines like COCA-ALL does not simply lower 
precision; it actively distorts measurement. As demonstrated, 
register-mismatched corpora may penalize target-like features, 
whereas broad general corpora dilute register-specific norms, 
thereby obscuring the very competence the measure is intended 
to capture. In both cases, construct validity is compromised. 
Two key findings emerge. First, the trade-off between corpus 
size and comparability requires careful consideration. Second, 
different corpora reveal complementary facets of phraseological 
competence. Together, these insights underline the need to 
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critically evaluate the alignment between the reference corpus 
and the communicative context of learner data. 

These conclusions, however, should be viewed in light of sev- 
eral scope-related constraints. First, the analysis is limited to 
three dependency relations ( amod , advmod , dobj ), which may 
underrepresent other relation types (e.g., subject–verb, preposi- 
tional complements) and longer multiword expressions beyond 
dependencies, which are closely linked to fluency and overall oral 
proficiency (Tavakoli and Wright 2020). Second, the reference cor- 
pora are U.S.-English dominant (COCA and its subregisters), with 
the “spoken” register skewed toward broadcast/semi-scripted 
speech, potentially mismatching the semi-planned monologues 
in our dataset. Third, a critical methodological limitation is the 
partial confounding between corpus size and register representa- 
tion in currently available corpora. Specialized registers are often 
represented by smaller corpora, making it challenging to isolate 
the independent effects of register characteristics versus corpus 
size when interpreting our findings regarding corpus effects. 

Despite these limitations, the study offers implications for assess- 
ment practice. To ensure fair and interpretable evaluations, 
researchers should move beyond default corpus choices and 
prioritize principled alignment between the reference corpus 
and the assessment task. This requires greater transparency in 
reporting the rationale for corpus selection. Future inquiries 
should systematically investigate how this corpus choice impacts 
assessment outcomes across diverse L1 backgrounds, proficiency 
levels, and genres. Ultimately, careful attention to reference 
corpus selection is essential for building valid, reliable, and 
context-sensitive tools for assessing phraseological competence. 
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Endnotes 
1 We set 𝑓 ≥ 5 because it is widely used in association-measure research 
to reduce chance co-occurrences and stabilize PMI estimates (Evert, 
2005 ; Paquot, 2019 ). Lower cutoffs (e.g., 𝑓 ≥ 3 ) increase noise from 

very rare pairs, whereas higher cutoffs (e.g., 𝑓 ≥ 10 ) reduce coverage 
by excluding many moderately frequent combinations 

2 To ensure that learner-level median PMI scores are not driven by 
unequal data availability, we examined the number of PMI-eligible 
dependency-pair tokens per learner. Although minima are low in some 
cases, the interquartile ranges across corpora and dependency types 
are consistently moderate (typically ∼ 9–28 tokens), indicating that most 
learners’ medians are based on sufficient evidence. Full descriptives 
are available in the OSF repository ( https://osf.io/3q9fs/overview?view_
only=64a64969b8424f4787f4dffcc5805eeb ). 
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