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Abstract

CEFR-graded vocabulary lists are a valuable tool for second-language (L2) learners as they provide guidance on
the order in which to acquire vocabulary items. Thus, they are essential for informing computer-assisted language
learning solutions that target vocabulary development in learners. However, the vast majority of GVLs are prescriptive
in that they determine which items learners should learn at each level, and they provide little information about which
items learners actually know. Moreover, in the case of German, almost all established GVLs focus exclusively on
learners’ receptive vocabulary. To remedy this, we introduce GERVLPro: A CEFR-Graded Vocabulary List of L2
learners’ Productive vocabulary in German. We derived GERVLPro from a comprehensive aggregation of available
CEFR-annotated German L2 learner corpora to represent a wide range of learners and contexts. The resulting list
comprises 4,015 lemma—POS entries (A1: 611; A2: 1,134; B1: 903; B2: 1,103; C1: 249; C2: 15), assigned via
a normalized share-based method. We then conducted a large-scale cross-evaluation against seven established
GVLs and six prominent frequency lists. Despite sizable lexical overlap among resources, we found only weak to
moderate alignment with GERVLPro. Finally, we investigated whether GpT-40 and GPT-5 can reliably grade the
productive vocabulary items in GERVLPro. Although both models exhibit roughly similar predictive capacity, they
underperform most of the established GVLs on alignment and do not accurately capture productive difficulty. Overall,
our findings suggest that established GVLs, frequency lists, and LLM grading insufficiently reflect the trajectory of
learners’ productive vocabulary, underscoring the need for descriptive, learner-based resources such as GERVLPro.
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1. Introduction descriptive resources that capture the development
o _ _ of German learners’ vocabulary remains unmet.
Vocabulary acquisition plays an essential role in Moreover, with the exception of the productive

mastering a second language (Schmitt, 2008). Con-  proriLE DEUTSCH list, established German GVLs
sequently, NLP applications in the field of computer-  focus exclusively on receptive vocabulary. As a re-
assisted language learning (CALL), such as auto-  gyit, they specify what learners should understand
matic essay scoring, text simplification, and exer-  at each proficiency level, while offering little insight
cise generation, depend on CEFR’-graded vocab-  into what learners can actually produce. From a de-
ulary lists (GVLs) (Stowe et al., 2022; Banno et al.,  gcriptive perspective, it therefore remains an open
2025; Li et al., 2025). This is because GVLs pro-  question whether learners learn to produce vocabu-
vide a basis for determining the sequence in which |ary in the order Suggested by GVLs. This question
vocabulary should be acquired and, as such, are  djrectly affects the development of CALL solutions
vital in informing applications that target the devel-  that target productive vocabulary development.
opment and evaluation of learners’ vocabulary. In an attempt to remedy this lack of a descrip-
However, most established GVLs are derived  tjye GVL of German learners’ productive vocabu-
from curated instructional materials for L2 learners lary, we introduce GERVLPro: A CEFR-Graded
and are therefore prescriptive in nature, specifying  yocabulary List of L2 learners’ Productive vocab-
which vocabulary items learners are supposed to ulary in German. GERVLPro comprises 4,015
learn at each proficiency level. Ehara et al. (2012)  |emma—P0OS2 entries (A1: 611; A2: 1,134; B1:
note that the vast majority of studies focus either on 903; B2: 1,103; C1: 249; C2: 15). We derived
developing methods for measuring the size oflearn-  gerVLPro from a large, aggregated collection of
ers’ L2 vocabulary or on determining the vocabu-  GEFR-annotated German learner texts, totaling ap-
lary items learners are supposed to learn, while  roximately 1,390,000 tokens and 5,631 individual
few studies examine which words learners actu- texts, and we verified each entry manually. To the
ally know and whether they do indeed acquire vo-  pest of our knowledge, this is the first productive
cabulary in the order second-language acquisition  German GVL derived from such a large dataset.

(SLA) experts recommend. Despite recent efforts In addition, we conducted a large-scale cross-
for English (Schmitt, 2024), to date, the need for
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evaluation of GERVLPro, seven established GVLs,
and six prominent frequency lists, and found that
none of the existing resources manage to model the
development of German learners’ productive vocab-
ulary adequately. Finally, we investigated whether
GpT1-40 and GpT-5 can accurately classify the items
contained in GERVLPro, thereby assessing large
language models’ (LLMs) potential as automated
tools for estimating word difficulty in productive use,
and we found only weak predictive capacity.

Our code and resource are available at https:
//github.com/noahmanu/gervlipro.

2. Background & Related Work

We now review existing approaches to GVL con-
struction and related research on receptive and
productive vocabulary, lexical size estimation, and
recent attempts to use LLMs for GVL construction.

2.1,

According to Méhring and Wallner (2013), two
strategies for vocabulary selection in GVLs can be
distinguished: pragmatic and frequency-based ap-
proaches. Pragmatic approaches prioritize words
linked to learner-relevant scenarios and are based
on the recommendations of SLA experts. Méhring
and Wallner (2013) report critiques that in prag-
matic approaches, the choice and definition of
thematic categories, as well as the allocation of
vocabulary to specific topics and proficiency lev-
els, are often insufficiently transparent and lack
empirical grounding. In a similar vein, Tschirner
(2019) also highlights limitations of pragmatically
motivated GVLs. He shows that their inventories
contain many low-frequency, concrete words such
as Abfalleimer “garbage can”, which learners sel-
dom have the opportunity to encounter, let alone to
use. Furthermore, he points out that pragmatically
motivated GVLs also often omit frequent, abstract
vocabulary that is indispensable for text comprehen-
sion, such as the word Grundlage “basis”. Tschirner
hence argues that pragmatic GVLs are primarily
suitable for productive, everyday communication.

Pragmatic GVL Construction

2.2. Frequency-Based GVL Construction

Frequency-based approaches emphasize words
that appear most often in general language use.
Tschirner (2019) therefore argues that frequency-
based GVLs are essential for building receptive
competence. This approach intuitively seems to
make sense, as word frequency strongly predicts
word difficulty (Ellis, 2002; Johannsen et al., 2012;
Ehara et al., 2012). However, Johannsen et al. ad-
mit that this relationship may not always hold in L2
contexts or for people with low literacy. Crucially,
the usefulness of frequency-based GVLs depends

on the choice of the underlying background cor-
pus. Many traditional frequency lists rely on pub-
licly available corpora that consist predominantly of
newspaper texts and other forms of standard writ-
ten language, which are poorly aligned with learner
language and communicative needs. To mitigate
this limitation, frequency lists can instead be de-
rived from alternative sources such as movie subti-
tles or mixed-genre corpora, with the aim of better
approximating everyday language use (Brysbaert
and New, 2009; Nohejl et al., 2025). Nevertheless,
regardless of their source, frequency lists derived
from anything other than learner language itself are
unlikely to accurately reflect its lexicon.

In addition, numerous studies have proposed
more refined metrics than frequency as proxies
for word difficulty, such as contextual diversity and
dispersion (Adelman et al., 2006; Chen and Meur-
ers, 2016; Gries, 2021). However, no existing Ger-
man vocabulary lists are based on these measures.
Consequently, the frequency lists we consider in
our cross-evaluation rely on simple word frequency.

2.3. Receptive vs. Productive Vocabulary

Existing resources and studies disproportionately
target receptive vocabulary (see Table 1; Francois
etal., 2014, 2016; Durlich and Francois, 2018; Tack
et al., 2018), leaving the development of learners’
productive vocabulary underexplored beyond the
broad notion that comprehension precedes pro-
duction (Laufer, 1998; Laufer and Paribakht, 1998;
Pignot-Shahov, 2012). This is especially true for
German, where PROFILE DEUTSCH is the only estab-
lished GVL that provides both receptive and produc-
tive CEFR grades. This notably stands in contrast
to Tschirner (2019)’s observation that pragmatically
motivated GVLs are particularly valuable for pro-
ductive language use. All but one established GVL
is pragmatically motivated, yet only one explicitly
targets productive vocabulary.

An important step toward exploring learners’
productive vocabulary was made by Volodina
et al. (2016), who, similarly to our approach, de-
rived word frequency information from a corpus of
Swedish L2 learner essays. Unlike a GVL, how-
ever, their resource reports word usage across pro-
ficiency levels without assigning CEFR grades. To
the best of our knowledge, no similar work has
been attempted for German. By pooling together
as many CEFR-graded German L2 corpora as pos-
sible, we aimed to create a GVL that provides a
broader representation of learners and writing con-
texts than could be captured in a single corpus.

2.4. Size of L2 Learners’ Lexicons

Despite the abundance of studies that have inves-
tigated and attempted to estimate the size of L2
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Resource Modality = Approach Medium #Entries
A1 A2 B1 B2 \ C1 C2 \ Total
DAFLEX Receptive  Frequency GUI 3,219 3,755 5,667 8,359 | 7,803 6,059 | 34,862
LiNgsTER AcAaDEMY  N/A Pragmatic PDF 464 808 1,317 735 32 2 3,358
ASPEKTE NEU N/A Pragmatic PDF - - 2,789 2,125 | 2,054 - | 6,968
PROFILE DEUTSCH Receptive  Pragmatic CD 815 1,106 1,243 935 — - 4,099
Productive Pragmatic CD 464 618 1,244 1,268 - - 3,594
GoOETHE ZERTIFIKAT Receptive  Pragmatic PDF 653 612 1,756 - - - 3,021
TELC Receptive  Pragmatic PDF 1,103 1,078 1,034 - - - 3,215

Table 1: Overview of established German CEFR-graded vocabulary lists. N/A indicates that modality is
not specified by the source. #Entries measured after filtering. References in Appendix A.

Resource #Entries
pLEXDB 1,321,427
DeEREWo 317,835
SUBTLEX-DE 135,634
Leipzic CORPORA FREQUENCIES TOP 100K 56,293
GooGLE NGRAMS ToP 10K 6,549
RouTLEDGE FREQUENCY DICTIONARY 4,953

Table 2: Overview of prominent German word fre-
quency lists. #Entries measured after filtering. Ref-
erences in Appendix A.

learners’ lexicons at different CEFR levels, there
is no general consensus. Results vary consider-
ably both across and within languages, depending
on the setting in which the languages were stud-
ied and the learners’ first languages, among other
factors (Nation and Waring, 1997; Nation, 2006;
Milton and Alexiou, 2009; Laufer and Ravenhorst-
Kalovski, 2010; Milton, 2010; Tschirner et al., 2020).
For German, Tschirner (2019) reports a receptive
lexicon size of 4,049 words at the B2 level. We
are unaware of any studies quantifying the size of
German learners’ productive lexicons.

2.5. GVLs Beyond the B2 Level

Apart from the issue of undefined level bands,
Glaboniat et al. (2017) call the validity of GVLs be-
yond the B2 level into question. This is because it is
difficult to determine whether vocabulary beyond a
certain threshold can still be considered indicative
of a proficiency level rather than of individual inter-
ests and specialization. Consequently, vocabulary
lists for advanced learners (C1-C2) often specialize
in certain domains, and it is questionable whether
the notion of a general-purpose GVL for levels be-
yond B2 is meaningful. Hence, in our evaluation,
we only consider the levels A1-B2.

2.6. GVLs and LLMs

Recent work has shown that LLMs can perform
well on tasks related to lexical difficulty estimation.
In the MLSP Shared Task (Shardlow et al., 2024),

a GprT-4-based model achieved the best perfor-
mance in predicting lexical complexity scores on a
Likert scale from 1 to 5 (Enomoto et al., 2024), a
task closely related to the classification of vocab-
ulary items by CEFR level. Similarly, Alfter (2024)
explored the performance of generative LLMs in
a zero-shot setting in predicting the CEFR level
of vocabulary items and in automatically gener-
ating GVLs. He found that while LLMs perform
reasonably well in classifying tokens according to
the CEFR level, the automatic generation of GVLs
works poorly for languages other than English. Al-
though his analysis includes five common Euro-
pean languages, it does not include German. We
build on Alfter’s findings by investigating the perfor-
mance of GpT-40 and GPT-5 in predicting CEFR
grades for the productive vocabulary items con-
tained in GERVLPro.

3. Survey of Existing Resources

In the following section, we provide a brief sur-
vey of established German GVLs and of a num-
ber of prominent German frequency lists. We
then proceed to provide a comprehensive overview
of currently existing and publicly available CEFR-
annotated German learner corpora.

Established German GVLs. Table 1 provides an
extensive overview of established German general-
purpose GVLs. Currently, PROFILE DEUTSCH is the
only established GVL that assigns both receptive
and productive CEFR levels. With the exception of
DAFLEX, all established GVLs follow the pragmatic
construction approach. However, DAFLEX does not
constitute a GVL in the conventional sense, as it
does not assign definitive CEFR levels to individual
vocabulary items but instead provides information
on their distribution across all levels based on a
corpus of curated instructional materials. Thus,
DaFLEx can technically be classified as a hybrid of
both approaches to GVL construction. Because of
the lack of definitive level assignments, we applied
the same level assignment method to DAFLEX as
we did to GERVLPro (see Section 4.2).
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Corpus Source CEFR L1s (>1%) #Texts #Tokens
BELDEKO Strobl and Wedig (2023) B2 nid 301 71k
CLEG13 Maden-Weinberger (2013) B1-C1 eng 729 285k
Disko-L2 Wisniewski et al. (2022) B2-C1 ara, bul, ces, + 43 others 510 240k
Disko-WEBTESTDAF  Wisniewski et al. (2022) A2-C1 ara, bul, fas, + 26 others 479 91k
DuLko Beeh et al. (2021) B2-C1  hun 64 21k
FALkOEssAYL2 Lideling et al. (2008) B2-C2 afr, ces, dan, + 34 others 248 145k
FALKOSUMMARYL2 Ludeling et al. (2008) C1 bul, eng, fas, + 21 others 106 41k
FALkKOWHIGL2 Reznicek et al. (2012) B2-C2 eng, fra, pol, + 7 others 196 131k
GeErSumMmCo Wedig and Strobl (2024) B2 ara, dan, eng, + 19 others 108 27k
KaNDEL Vyatkina (2016) A2 eng 688 122k
KoBALT-DAF Zinsmeister et al. (2012) B2 bel, rus, swe, zho 51 33k
KoLipsi-1 Glaznieks et al. (2023) A1-C1 ita, lid, + others 523 87k
KoLlpsi-2 Glaznieks et al. (2023) A1-C1 ita, lld, + others 700 106k
MERLIN Boyd et al. (2014) A1-C2 ara, eng, + min. 11 others 1,033 154k
Total 5,736 1,554k

Table 3: Overview of available German learner corpora with CEFR annotations. Language codes follow
ISO 639-2. #Texts and #Tokens measured before filtering.
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Figure 1: Number of texts and lemma tokens per
CEFR level in the aggregated learner corpus after
filtering.

Furthermore, Glaboniat et al. (2017)’s critique of
GVLs beyond the B2 level is mirrored in the es-
tablished resources, as only ASPEKTE NEU assigns
a noteworthy number of vocabulary items to level
C1 (see Section 2.5).3 See Appendix B for an
overview of the general and GVL-specific prepro-
cessing steps we performed in order to enable the
large-scale cross-evaluation.

Prominent German Word Frequency Lists. Ta-
ble 2 presents a selection of prominent German
word frequency lists. We processed the entries of
the frequency lists in the same way as the entries
of the established GVLs.

CEFR-Graded German Learner Corpora. Fi-
nally, Table 3 provides a comprehensive overview
of German L2 learner corpora annotated with CEFR

3We do not count DaFLEx here because the level dis-
tribution we report is based on our own level assignment
method.

levels (see Appendix D, Table 4 for a more detailed
version). We included only those corpora that ei-
ther provide CEFR labels at the text level, provide
reliable learner-level CEFR information, or allow
for their derivation through conversion (e.g., from
C-tests). After filtering out texts with missing CEFR
annotations and removing punctuation tokens, we
were left with a final aggregated learner corpus
comprising 5,631 texts and 1,389,751 lemma to-
kens. Figure 1 summarizes the number of texts and
lemmas contained within each CEFR level in the
aggregated corpus. As expected, texts at higher
CEFR levels are significantly longer and therefore
contain more tokens than at lower levels.

4. Construction of GERVLPro from
the Aggregated Learner Corpus

From the aggregated corpus, we constructed
GEeRVLPro, using the lemmas and POS tags re-
turned by stanza.* To obtain the final set of vo-
cabulary items to be included in GERVLPro, we
further narrowed down the 1.39 million lemma to-
kens by applying additional filtering criteria. In what
follows, we describe this selection procedure and
the method we developed to assign CEFR levels
to the final set of vocabulary items.

4.1. Vocabulary Filtering

By pairing lemma tokens with their respective POS
tags, we were able to collapse the 1.39 million
lemma tokens contained within the aggregated cor-
pus into a set of 51,199 unique lemma—PQOS pairs

*https://stanfordnlp.github.io/stanza/,
last accessed 2026/03/14.
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Figure 2: Number of vocabulary items at each
CEFR level in GERVLPro using different level as-
signment methods. Reference distribution D 4 rep-
resented by dashed lines.

(LPs). However, dealing with noisy learner lan-
guage implies that not all of the 51,199 LPs were
valid candidates for inclusion in the final vocabu-
lary set. Many of them contained spelling errors,
prompt-leaked material, foreign material, personal
names, or very infrequent material, the latter of
which would also indicate either potentially erro-
neous material or learner-specific vocabulary ac-
quired through personal interest or individual do-
main knowledge.

Our aim was to extract a core vocabulary shared
among a significant number of learners at each
CEFR level. Thus, we employed the following fil-
tering strategies to ensure that at each level, we
only captured those vocabulary items that learners
are demonstrably able to produce actively, indepen-
dently, repeatedly, and correctly:

Document Frequency-Based Filtering. First,
we restricted the lexicon to LPs that occur in at
least 10 different learner texts. We prioritized docu-
ment frequency over absolute frequency to ensure
that we only retained vocabulary that is attested
across multiple learners. This ensures that the
captured vocabulary forms part of the shared core
vocabulary at a given CEFR level, rather than re-
flecting individual knowledge. Additionally, this ap-
proach reduces noise from repeated spelling errors
in single productions, which affect absolute word
frequency but not document frequency. Document
frequency-based filtering reduced the candidate
vocabulary from 51,199 LPs to 4,878 LPs.

POS-Based Filtering. Second, we excluded any
LPs tagged as NUM or X, i.e., numbers, abbrevi-
ations, foreign words, or unrecognizable strings.
This reduced the remaining LPs to 4,661.

Writing Prompt-Based Filtering. Third, we
grouped texts elicited by the same writing prompts
into composite documents. On these, we computed
c-TF-IDF scores over content word lemmas (NOUN,
PROPN, VERB, ADJ, ADV).® To minimize the in-
fluence of prompt-driven vocabulary, we pooled
LPs into two bins across prompt groups: a top 20%
bin, and a bottom 80% bin. The top bin is an ag-
gregation of the highest-ranked 20% of LPs within
each composite document; the bottom bin aggre-
gates all remaining LPs. All items from the bottom
bin were retained, as they either do not play a key
role in the respective learner texts or appear fre-
quently among several texts. Items that occured
only in the top-20% bin were excluded: They are
likely to reflect lexical choices triggered directly by
prompts or source texts (Crossley et al., 2013; Wu,
2013; van Weijen et al., 2019). If an LP appeared in
both bins, i.e., top-ranked in one group but bottom-
ranked in another, we retained it, since its wider
distribution suggests availability beyond prompt ef-
fects. Prompt-based filtering further reduced the
remaining candidate vocabulary to 4,366 LPs.

Manual Filtering. Lastly, we manually removed
any remaining tokens from the candidate vocabu-
lary that contained spelling errors, personal names,
or foreign-language material, reducing the remain-
ing 4,366 candidate LPs to a final set of 4,015 LPs
to be included in GERVLPro. This is in line with
the general lexicon sizes determined in previous re-
search (see Section 2.4). Manual filtering ensured
that our dataset is of very high quality.

4.2. Level Assignment Method

Let Ve (|[Ve| = 4, 015) be our final set of ungraded
LPs. For each LP, we report absolute and relative
frequencies in the entire corpus, absolute and rel-
ative frequencies within each CEFR level, and a
normalized share across levels, which quantifies
how characteristic an LP is at each level.

As explained in Section 2.4, there is no consen-
sus on how many items a learner typically knows at
each CEFR level. Thus, a level assignment based
on simple word frequency is not possible. Assign-
ing items to the level of first occurrence is also in-
adequate, as it does not ensure that a word forms
part of the core vocabulary shared by a broader
group of learners. To align the unannotated candi-
date vocabulary list V- with a target CEFR distribu-
tion, we therefore induce levels for words in V¢ by

®We used scikit-learn’s TF-IDF implementation.
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thresholding their normalized share across levels.
For a lemma—PQOS pair LP and level ¢, let f(LP,{)
denote its relative frequency at ¢; the normalized
share is

_f@Pe
Sy FLPC)

A word is assigned to the lowest level ¢ such that
s(LP,¢) > z, where z is a tunable threshold. For
the lack of a better approximation, the reference
distribution D 4 is constructed as the average of the
level distributions within the established GVLs intro-
ducedin Table 1 {Dy, ..., D¢}, excluding DAFLEx:®

1 &
= —> Di(0)
e =1

where n, is the number of lists that provide an-
notations for level ¢ (i.e., only lists with data for
the respective level are included). The size of
|D4| = 4,374 is very similar to the lexicon sizes
identified in previous research and the number of
candidate LPs in Vo (see Section 2.4), support-
ing the validity of our filtering approach. Given
the induced distribution Dy, over levels in Vi, we
quantify its deviation from D 4 by summing absolute
differences:

P(z) = Z

Le{A1,...,B2}

s(LP,0) =

| 1DV, (O] = [Da(0)] |

+[ 1DV, = Vel |,

where the second term penalizes discrepancies in
the overall number of items, since higher thresholds
may leave words unassigned.

Figure 2 showcases the level distributions result-
ing from different potential level assignment strate-
gies. It illustrates that, when assigning the level at
which an LP first occurs, no items are assigned to

5We excluded DAFLEX because it does not constitute
a GVL in the conventional sense.
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C2, and only 18 to C1. This is despite the number
of lemma tokens contained within the C1 portion
of our aggregated corpus exceeding the number of
tokens contained in the A1-B1 levels combined. In
practice, this means that neither of the two C-levels
introduces any new vocabulary. Taken together
with the questionable validity of GVLs beyond B2
(see Section 2.5), we aim to situate all candidate
LPs within the levels A1-B2.
The optimal threshold is thus given by

z* = arg min P(z).
xT

Empirically, z* = 0.12 (12%) yields the lowest
penalty, producing the closest match between the
induced distribution of V> and the averaged refer-
ence distribution, while including as many LPs as
possible. The resulting GVL is GERVLPro.

Finally, the frequency distribution of the vocabu-
lary items in GERVLPro follows the expected Zipfian
curve relatively closely (see Figure 3), indicating
that the resulting lexicon exhibits the expected dis-
tributional properties of natural language vocabular-
ies. Moreover, Figure 4 illustrates that, as expected,
our level assignment method assigns the most fre-
quent LPs to A1, with frequency scores generally
declining gradually as the CEFR level increases.

5. Validation Study

To assess whether established GVLs and promi-
nent frequency lists can model the productive
vocabulary development of learners as repre-
sented by GERVLPro, and how well individual lists
align within and across these two resource types,
we carried out a large-scale cross-evaluation of
GERVLPro, the seven established GVLs, and the
six prominent frequency lists introduced in Sec-
tion 3. In what follows, we briefly introduce the
similarity and alignment measures we report. We
computed all metrics on the intersecting LPs within
the A1-B2 levels of the respective resource pairs.
Additionally, we explain the setup of our exploration
of LLMs as a tool for grading productive GVLs.
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5.1. Similarity Measures

We use the following measures to assess resource
similarity across and within GERVLPro, established
GVLs, and prominent frequency lists:

Jaccard Index. We report the Jaccard index, de-
fined as the ratio of the intersection to the union
of two sets, to measure overall resource similarity
(Jaccard, 1901).

Szymkiewicz—Simpson Coefficient. We also re-
port the related Szymkiewicz—Simpson coefficient,
defined as the ratio of the intersection to the smaller
of the two set sizes (Vijaymeena and Kavitha, 2016).
This provides a complementary perspective to the
Jaccard index, which is especially relevant for com-
paring resources of different sizes.

5.2. Alignment Measures

We use the following measures to assess alignment
within and across GERVLPro, established GVLs,
and prominent frequency lists, as well as to evalu-
ate the performance of GpT-40 and GpPT-5 in grad-
ing the vocabulary items contained in GERVLPro:

Cohen’s . For established GVLs and LLM pre-
dictions, which assign explicit CEFR levels rather
than frequency ranks, we report Cohen’s « to quan-
tify exact-level agreement, treating CEFR levels as
unordered categories (Cohen, 1960).

Quadratically Weighted . We also report QWK
to assess whether level shifts primarily seem to
involve adjacent levels or whether larger jumps are
common (Cohen, 1968).

Kendall’s 7. For all resource types and the LLM
predictions, we report Kendall’s 7, to assess align-
ment in overall low-to-high ordering of LPs across
resources (Kendall, 1938). We chose 7, over other
correlation metrics because it captures pairwise or-
dering consistency with explicit tie correction, which
is required when working with only a few categories
such as the CEFR levels in GVLs. For frequency
lists, we used the provided frequency bands or rank
categories where available, and we fell back on ab-
solute frequency ranks otherwise.

5.3. LLM Grading

As outlined in Section 2.6, Alfter (2024) demon-
strated that several LLMs perform reasonably well
in assigning receptive CEFR levels to lexical items
using zero-shot prompting across English, Spanish,
French, Swedish, and Dutch. We extend this work
by evaluating the predictions of GrT-40, the best-
performing model reported by Alfter, and GpT-5, for
productive CEFR levels in German (see Appendix E
for our adapted prompt; the original prompt did not
specify whether to assign receptive or productive
levels). Following Alfter, we used default hyperpa-
rameters. We report means over three runs.

6. Results

This section presents the results of our cross-
evaluation of the GVLs and frequency lists intro-
duced in Section 3, their similarity and alignment
with GERVLPro in particular, and the exploration of
LLMs as tools for grading the productive vocabulary
items contained in GERVLPro.

6.1.

Pairwise Similarity. Across resources, the two
similarity measures reveal systematically different
patterns. Using Jaccard similarity, established
GVLs generally exhibit higher mutual similarity
than frequency lists, indicating that in absolute
terms, GVLs tend to share a larger proportion
of lexical items with one another. In contrast,
Szymkiewicz—Simpson coefficients are highest for
comparisons involving frequency lists, both within
the group of frequency lists and in cross-type com-
parisons with GVLs, reflecting the broader lexical
coverage of these resources. As a result, cross-
type comparisons often show high containment of
GVL vocabularies by frequency lists despite rela-
tively low Jaccard similarity. ASPEKTE NEU differs

Similarity Across Resource Types
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B2| 0.06 0.11 0.25 0.29 | B2| 0.04 0.09 0.12 0.05 | B2| 0.05 0.08 0.26

B1| 0.11 0.18 0.23 0.22 | B1| 0.08 0.13 0.15 0.05 | B1| 0.12 0.13 0.27

GerVLPro

A2/ 0.36 0.15 0.16 0.11 | A2| 0.29 0.21 0.12 0.04 | A2| 0.28 0.31 0.20

A1/ 0,51 0.17 0.12 0.05 | A1/ 0.42 0.18 0.08 0.02 | A1| 0.39 0.18 0.14
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B2| 0.05 0.08 0.12

B1| 0.09 0.13 0.12
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All 0.49 0.11 0.04
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Figure 6: Pairwise Szymkiewicz—Simpson coeffi-
cient per level set in GERVLPro and a selection of
established GVLs and prominent frequency lists.

the most from the other GVLs, which is unsurprising
as, unlike all other GVLs, it does not hold A-level
items. Among frequency lists, the highest Jaccard
similarity is observed for RouTLEDGE and GOOGLE,
both nearly an order of magnitude smaller than the
next smallest list. The distributional patterns are il-
lustrated in Figure 5 and correspond to the pairwise
values reported in Appendix F, Table 5.

Per-Resource Similarity. To statistically com-
pare similarity patterns across resource groups, we
derive similarity scores at the individual resource
level (pairwise comparisons are not independent;
each resource participates in multiple pairs). To
this end, we average each resource’s similarity to
others within its group and across groups (see Ap-
pendix F, Table 8). These per-resource averages
corroborate the pairwise patterns. For Jaccard,
within-GVL similarity is substantially higher than
cross-type similarity (1 within-GVL = 0.26 vs. p
cross-type = 0.11; Wilcoxon signed-rank test on
per-resource means: pyom = 0.0234, RBC = 1.00).
Within-GVL similarity is also higher than within-
frequency-list similarity (x within-frequency-list =
0.11; Mann-Whitney U: pyom = 0.0053, Cliff's § =
0.92). For Szymkiewicz—Simpson, cross-type simi-
larity is higher than within-GVL similarity (x within-
GVL = 0.58 vs. p cross-type = 0.80; Wilcoxon
signed-rank test: ppom = 0.0313, RBC = -0.94).
This pattern is expected given typical size differ-
ences between GVLs and frequency lists.

6.2. Alignment Across Resource Types

Pairwise Alignment. To assess alignment in or-
dering across all resources, we report Kendall’s
7 (Appendix F, Table 7; Figure 5). Within the set
of established GVLs, pairwise correlations range

from weak to moderate (7, range: -0.09-0.52).”
Most pairs involving LINGSTER, DAFLEX, PRro-
FILE DEUTSCH (receptive and productive), GOETHE,
and TeLc reach moderate correlations of typically
> 0.40, whereas combinations involving ASPEKTE
NEU exhibit weak or near-zero alignment.

Looking specifically at agreement in discrete level
assignments among established GVLs, Cohen’s x
is consistently weak (x < 0.31; Appendix F, Ta-
ble 6; Figure 5). When the magnitude of level
shifts is taken into account, QWK increases for the
more closely related GVLs identified above (QWK
< 0.57), while comparisons involving ASPEKTE NEU
remain close to zero. These results indicate that,
while some established GVLs exhibit similar order-
ing tendencies, there is no uniform level ordering
across GVLs. Even when level distances are con-
sidered, agreement remains moderate at best.

Within-frequency-list correlations are generally
moderate to strong (7, range: 0.32—0.60). In con-
trast, cross-type alignment between GVLs and fre-
quency lists is consistently weaker (7, range: 0.08—
0.36). Overall, these correlation patterns show that
ordering agreement is highest within frequency lists,
lower within GVLs, and weakest in cross-type com-
parisons, indicating that level assignments in GVLs
are not primarily frequency-driven.

Per-Resource Alignment. Resource-level align-
ment also reflects the fact that in their ordering,
GVLs are more similar to each other than to fre-
quency lists (u within-GVL 7, = 0.35 vs. u cross-
type 7, = 0.21; Wilcoxon signed-rank test on per-
resource means: ppom = 0.0313, RBC = 0.944),
but the absolute level of alignment within GVLs re-
mains only moderate. In other words, there is no
single shared ordering across GVLs, and frequency-
based ordering does not closely align with pragmat-
ically motivated level assignments.

6.3. Relationship to GERVLPro

Similarity. In terms of Jaccard, GERVLPro tends
to be more similar to other GVLs than to frequency
lists (1 xGVLs = 0.26 vs. u xfrequency lists =
0.15), although given the small sample size, this
difference does not reach statistical significance
(Mann—Whitney U: ppom = 0.2949; Cliff's § = 0.38).
Among GVLs, GOETHE, LINGSTER, and the pro-
ductive version of PROFILE DEUTSCH reach scores
> 0.30. The pairwise score distribution for fre-
quency lists ranges from 0.00 to 0.42, with GoOGLE
and RouTLEDGE, the two smaller lists, unsurpris-
ingly being the most similar.

In terms of Szymkiewicz-Simpson, GERVLPro
shows substantially higher overlap with frequency

"Excluding the values for the interdependent PrRoFILE
DEUTSCH R. and P. lists.
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lists than with other GVLs (1 xGVLs = 0.83 vs. p
xfrequency lists = 0.52; Mann—-Whitney U: ppom
= 0.0234; Cliff's § = -0.91). This indicates that fre-
quency lists typically include a large share of the
lexical items in GERVLPro. However, because this
measure normalizes by the smaller set size, high
values are expected when comparing a smaller
GVL to much larger frequency lists. Figure 6 fur-
ther illustrates that overlap between GERVLPro and
other resources is typically concentrated at the
lower proficiency levels, with A1 showing the high-
est degree of overlap, while coverage generally
decreases at higher levels.

Alignment. GeRVLPro generally exhibits moder-
ate alignment with other GVLs (u xGVLs 7, = 0.33;
range: 0.09-0.40), with the only notable downward
outlier being ASPEKTE NEU, but only weak align-
ment with frequency lists (u xfrequency lists 7,
= 0.14; range: 0.08-0.27), with SUBTLEX-DE be-
ing the only list that reaches a score > 0.20. The
difference between resource types is statistically
supported (Mann-Whitney U: pyom = 0.0438; Cliff's
0 = 0.79). Agreement in exact-level assignments
between GERVLPro and other GVLs is consistently
weak (k < 0.17), while QWK reaches moderate
values for some comparisons (QWK < 0.46). Thus,
while other GVLs model GERVLPro more closely
than frequency lists in terms of ordering, the ob-
served agreement remains only moderate. Over-
all, with the exception of AsPEkTE NEU, GERVLPro
shows the weakest alignment with all other GVLs
and across all alignment measures.

Summary. In sum, neither established GVLs nor
frequency lists adequately model GERVLPro. Fre-
quency lists tend to cover a large proportion of
GEeRVLPro’s vocabulary, but they show weak or-
dering alignment with GERVLPro, suggesting that
frequency-based ordering does not capture the
level progression observed in productive learner
vocabulary. Established GVLs show higher order-
ing alignment with GERVLPro than frequency lists,
but that alignment is still only moderate. The same
goes for exact and weighted agreement in discrete
level assignments. Overall, existing resource types
provide partial but incomplete approximations: Fre-
quency lists primarily offer broad lexical coverage,
whereas GVLs provide closer but still rather weak
ordering alignment.

6.4. LLM Grading

An examination of the scores returned by GpT-40
and GpT-5 shows that exact-level matches are sim-
ilarly rare to those obtained in the comparisons
with the established GVLs (Appendix F, Table 6;
x range: 0.06-0.11, SD range: 0.00-0.04). Taking

into account the size of level shifts through QWK
again improves agreement, though not to the same
extent as observed for the established GVLs (QWK
range: 0.24—0.31, SD range: 0.00-0.05).

In terms of correlations, GpT-40’s and GpPT-5's
predictions show only moderate alignment with
GEeRVLPro. All values remain below those of the
established GVLs (Appendix F, Table 7; 7, = 0.29
for all settings, SD range: 0.00-0.02), with the ex-
ception of AsPEKTE NEU. This indicates that even
the most advanced LLMs currently available are not
able to accurately grade the productive vocabulary
items contained in GERVLPro. Moreover, explicitly
instructing the LLMs to differentiate between recep-
tive and productive scores does not considerably
improve performance.

7. Conclusion

We have introduced GerRVLPro: The first de-
scriptive, CEFR-graded list of German L2 learn-
ers’ productive vocabulary, built from the largest
known aggregation of CEFR-annotated German
learner corpora to date. Through stringent filtering
and a normalized share-based level assignment
method, we derived a lexicon of 4,015 lemma—POS
pairs, primarily assigned to the A1-B2 levels. Our
cross-evaluation against seven established GVLs
and six prominent frequency lists shows sizable
lexical overlap but weak alignment between re-
sources. Among established GVLs, LINGSTER, PRo-
FILE DEUTSCH, GOETHE, and TELc align most closely
with each other, suggesting a potential relationship
between these resources and, to a weaker extent,
with GERVLPro. This might be an artifact of the fact
that both GoeTHE and TELc are the main providers
of German language proficiency tests, which in-
centivizes learners to study the vocabulary items
featured in their lists as part of exam preparation.

Among frequency lists, SUBTLEX-DE relates more
closely to learner behavior than lists based on cor-
pora of written standard language, yet none of the
aforementioned resources manages to adequately
model productive vocabulary development, espe-
cially beyond A2-B1. Level set-wise overlap with
GERVLPro concentrates at A1 and deteriorates at
higher levels, supporting doubts about the useful-
ness of general-purpose GVLs above B2. Finally,
GpT-40’s and GpT-5’s predictions yield only mod-
est correlations with GERVLPro, underperforming
curated GVLs on alignment. Taken together, these
findings indicate that established GVLs and fre-
quency lists do not sufficiently reflect the progres-
sion of productive lexical competence, particularly
beyond beginner levels. GERVLPro provides the
first data-driven baseline for informing applications
and research on productive vocabulary develop-
ment in learners of German.
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8. Limitations

Lastly, we briefly outline a number of methodologi-
cal limitations and design decisions that affect how
GEeRVLPro was constructed and how it should be
interpreted.

Unlike Volodina et al. (2016), we decided not
to apply grammatical error correction as a first
step in preprocessing the learner texts we derived
GEeRVLPro from. Learner productions, especially at
lower proficiency levels, often permit multiple valid
target hypotheses and human agreement is limited
(Tetreault and Chodorow, 2008); therefore, auto-
matic normalization risks introducing bias. Instead,
we relied on the filtering procedures described in
Section 4 and a final manual check to remove erro-
neous lemmas.

Our preprocessing procedure also fragmented
multiword expressions. However, learners acquire
expressions such as auf Wiedersehen “goodbye”
as a unit and do not necessarily understand each
lexeme individually (Underwood et al., 2008). A
separate modeling of multiword expression acqui-
sition order is left for future work.

Lemmatization further poses challenges. Estab-
lished GVLs and frequency lists were lemmatized
as isolated tokens without context, whereas vo-
cabulary items from learner essays were lemma-
tized with context, which can lead to more POS
options for the same lemma. Moreover, lemmati-
zation is likely to be affected by learner language
noise. Additionally, lemma—POS information can
be insufficient to disambiguate meaning, as a sin-
gle lemma—PQOS pair may correspond to multiple
senses. Given that most GVLs and frequency lists
provide their entries without context, we accepted
this non-optimal compromise.

A further limitation concerns the reliability and
comparability of CEFR labels across the aggre-
gated learner corpora. CEFR annotations may
stem from different assessment procedures (e.g.,
standardized tests, course placement, or instruc-
tor judgment), which can introduce inconsistencies
across datasets. This potential label noise may
affect the distribution of vocabulary items across
CEFR levels and, consequently, the level assign-
ments in GERVLPro.

Finally, using the average number of vocabulary
items contained at each level in the existing GVLs
introduced in Section 3 as the reference distribution
D 4, with which we aimed to align the distribution
of vocabulary items per CEFR level in GERVLPro,
is arguably not optimal. However, since there is no
consensus on how many vocabulary items L2 Ger-
man learners typically can produce at each CEFR
level, this approach presented itself as the most
pragmatic one. In the absence of a more robust al-
ternative for assigning vocabulary items to discrete

CEFR levels, which is necessary for constructing
a graded vocabulary list, the resulting CEFR-level
distribution in GERVLPro should be understood as
a rough calibration rather than a definitive prescrip-
tive target distribution. The main contribution of
this work lies in extracting a descriptive inventory of
the productive vocabulary of L2 German learners,
whereas the precise level assignments may remain
open to discussion. Future studies on lexical size
estimation may enable the determination of a more
robust threshold for the normalized share we used
for assigning CEFR levels.

9. Ethics Statement

We do not see any major ethical concerns in the
context of this work. However, GERVLPro can only
be representative of the learners present in the
data. The learner corpora aggregated for its con-
struction differ in terms of L1 backgrounds, age
groups, task types, and annotation practices, and
therefore inevitably introduce biases related to the
populations and settings represented in the data.
Consequently, many demographic and contextual
variables are not explicitly controlled for or may
be underrepresented. For this reason, we do not
claim that GERVLPro captures the “average” Ger-
man learner in absolute terms. Rather, it models
the “average” learner as reflected in the aggregated
learner corpus used in this study. Expanding the
dataset with additional learner corpora represent-
ing more diverse backgrounds, learning contexts,
and production settings would further improve the
representativeness of the resource. Moreover, fu-
ture work may investigate stratified analyses by
corpus, L1 background, or task type to better un-
derstand how such factors influence the distribution
of productive vocabulary.
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Appendix B. GVL-Specific
Preprocessing Steps.

For all established GVLs, we applied the following
general preprocessing steps: If the GVL was not
already in a machine-readable format, we extracted
its entries from PDFs using GEMINI and manually
checked its output (see Appendix C for the prompt
we use).8 We cleaned punctuation such as brack-
ets and commas as they are often used to provide
additional information or introduce inflected forms
and split entries on whitespace to naively decon-
struct multiword expressions. We then processed
the items with sTaNzA® and filtered out any items
that returned multiple POS tags'® or were tagged
as either NUM, X, or PUNCT. For items passing this
filter, we extracted the lemma and POS tag. We
filtered out any non-purely alphabetic entries and
ensured that the length of every entry exceeded
a single character. Finally, we created a unique

®https://gemini.google.com, last accessed
2026/03/14.

®We chose sTanza over sPACY because, compared
to sTANZA, SPACY produces ~13% more unique lem-
mas and ~18% more unique LPs on the aggregrated
learner corpus data overall. It also yields far more system-
exclusive forms: ~61% more lemmas and ~48% more
LPs than the number of exclusive forms in sTanzA. Fur-
thermore, spaCy assigns multiple POS tags to ~58%
more lemmas than does sTANzA. This suggests that
STANZA with its neural sequence-to-sequence architec-
ture yields a more stable and consistent lemma inventory,
reducing spurious variants and POS ambiguities. Such
consistency is especially beneficial when dealing with
inflection and learner language errors.

°This effectively filters out entries that are not stan-
dalone words but affixes such as auf-, as sTaANzA returns
two POS tags for hyphenated items.
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identifier that combines the lemma and POS tag
into a lemma_POS pair (LP), removed any dupli-
cate entries based on this identifier, and kept only
the entry with the lowest level assignment.

In addition to this general preprocessing pipeline,
we applied the following source-specific prepro-
cessing steps:

GoeTHE. Vocabulary items containing forward
slashes were normalized by replacing slashes with
spaces to account for notational variants (e.g., ec-
Karte/EC-Karte).

LiNnasTER. CEFR level annotations were normal-
ized by mapping B1+—B1 and B2+—B2. Vo-
cabulary items were split on both spaces and
commas to handle notational variants (e.g., ndch-
ster,ndchste,néchstes).  Parentheses were re-
moved, as they typically indicate optional or in-
flected forms (e.g., Kilogramm (kilo)).

ProFILE DEuTSCH. Entries lacking both receptive
and productive level assignments were excluded.
During deduplication, entries were prioritized first
by receptive level and then by productive level, re-
taining the entry with the lowest receptive level as-
signment, as comprehension precedes production.

DAFLEx. Forward slashes were replaced by the
pipe character (|), which DAFLEx uses to indicate
notational variants (e.g., Wiirfel|wdrfeln). Entries
were then split on the latter. CEFR levels were
assigned according to the level assignment method
introduced in Section 4.2.

Appendix C. Gemini Prompt Used for
Vocabulary Extraction.

We used the following prompt to extract vocabulary
from PDFs and other data formats (content input
via copy and paste):

“Please provide me with only the German
entries, every entry on a new line, nor-
malized in the sense that examples and
specifiers after the original entry get re-
moved, so we keep only the basic word
form. The word and its associated level
are tab-separated so | can copy and paste
them into Excel.”

We included the second sentence only when level
annotations were present within the source file;
when the file contained vocabulary from a single
level only, the sentence was omitted.

Appendix D. Overview of German
Learner Corpora.

Table 4 provides an extensive overview of the
source corpora we used to derive GERVLPro.

Some corpora capture more than one L1 for each
learner, if applicable. For the sake of simplicity, we
only count the first L1 saved for each learner.

The DISKO_L2 corpus employs a rating scale
from 2 to 5 for evaluating learner texts, where 2
corresponds to a proficiency level “below B2” and 5
to “C1 or higher”. To align this scale with the CEFR
levels used in this study, we map the scores as
follows: 2—B1, 3—B2,4—C1, and 5—C2.
KANDEL is searchable via ANNIS. However, the
full texts are not available in the Visualizer. We
received the full texts directly from the corpus’s
creator.

In MERLIN, six of the learner texts are annotated
with German as the author’'s L1. We excluded these
texts from our analyses.

Appendix E. Prompt for LLM Grade
Generation.

We used the following prompt, adapted from Alfter
(2024), to elicit productive CEFR ratings from LLMs
for all vocabulary items in our experiments:

“You are an experienced teacher of Ger-
man as a second language. You can eas-
ily assess the receptive and productive
difficulty of words in German for learners.
You assess words on a scale from 0 (eas-
iest) to 4 (hardest). You only answer with
two numbers, one for the receptive diffi-
culty and one for the productive difficulty.
Assess: <lemmay, <pos>”

We asked the models for both receptive and produc-
tive grades in order to steer them towards assigning
different scores for both dimensions. We utilized
a numerical scale because, according to Alfter, it
has shown improved performance over the corre-
sponding CEFR scale.

Appendix F. Result Tables.
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‘GERVLPI‘O DAFLEx LINGSTER AsPeEkTE PROFILER. PROFILEP. GOETHE TELC‘DLEXDB DeREWo SusTLEx LEIPZIG GOOGLE ROUTLEDGE

GERVLPro 100 .76|.13 50|.31 37|.19 47|29 47|30 .60|.36 47|27 |.89|.00 .86].01 91|03 .91|.06 .72|.35 69 .42
DAFLEX 761 .13 100 81|12 .80|.18  .77|.14  .80|.13 91|13 .83|.12| 81|.01 .81|.05 .66|.10 56|.18 .66].19 79|.18
LINGSTER 50|.31 .81].12 1.00 .34].16  69|.45  67|.47 .63|.43 46|29 |.98|.00 .99]|.01 .96|.02 .92|.05 .62].27 61].33
ASPEKTE 37|19 .80|.18 .34].16 1.00 28|15  29|.14 .36|.16 .30|.14 | .92|.00 .95|.01 .85|.03 .77|.07 .41].21 40| .25
PROFILE R. 47|29 77|14 69|45 .28].15 1.00  1.00].88 .71|.43 .53|.31|.96|.00 .97|.01 .94|.03 .86|.06 .54|.26 53] .31
PROFILE P. 47|30 .80|.13 .67|.47 .29]|.14 1.00].88 1.00 69|.46 51|.32|.97|.00 97|.01 .95|.03 .87|.06 .58].26 56| .31
GOETHE 60[.36 .91|.13 63|43 .36].16  .71]|.43  69].46 100 56(.37 | .98].00 .97|.01 .96|.02 .95[.05 .73].30 72|.38
Tewc 47|27 83|12 46|29 30|14 53|31  51].32 .56|.37 1.00 | .95].00 .98].01 .93].02 .87|.05 .55].22 54 .27
pLEXDB 89100 .81[.01 .98].00 .92|.00 .96|.00 .97|.00 .98[.00 .95|.00 1.00 .65].15 .69].07 .74[.03 .92].00 .99 .00
DeREWO 86].01 .81].05 .99]|.01 .95|.01 97101 .97|.01 .97|.01 .98|.01 | .65].15 1.00 51].18 .60[.10 .87].02 98.02
SUBTLEX 91103 66].10 96/.02 .85]|.03 .94|.038 .95/.038 .96|.02 .93|.02 | .69|.07 .51|.18 1.00 61].22 .96].05 98 .04
Lerzic 91].06 56|18 92|.05 .77|.07 .86|.06 .87|.06 .95|.05 .87|.05|.74|.038 .60|.10 .61].22 1.00 .97].11 .99 | .09
GooaLe 72|35 66]|.19 62|27 .41].21 54|26  58|.26 .73|.30 55|22 |.92|.00 .87].02 .96[.05 .97|.11 1.00 81].54
RouTLepce | .69].42 .79|.18 61|.33 .40|.25  .53|.31  .56|.31 .72|.38 54|.27 | .99|.00 .98|.02 .98|.04 .99|.09 .81|.54 1.00

Table 5: Pairwise Szymkiewicz—Simpson coefficient (left) and Jaccard similarity (right) between established
graded vocabulary lists and frequency lists.

\ GERVLPro DAFLEx LiNgSTER AsPEKTE PRoFILER. PROFILEP. GOETHE TELC
GERVLPro 1.00 .15] .46 17|.44  .01].07 .15].38 121.39 .16 .41 .13].35
DAFLEX .15 .46 1.00 20| .46 .30].21 21| .45 16|.35 .24|.46 .27]|.48
LINGSTER 171 .44 20| .46 1.00 .04].06 .26 | .51 21|.51 .31|.54 .22|.44
ASPEKTE .01].07 .30].21 .04 .06 1.00 .05].09 .07]1.09 .04|-.06 -.03]|.03
PRrRoOFILE R. .15].38 .21].45 .26 | .51 .05].09 1.00 34172 30|.57 .24].44
PRrROFILE P. 12]1.39 .16].35 .21 .51 .07].09 34| .72 1.00 .23|.50 .13]|.34
GOETHE 16| .41 .24 .46 .31|.54 .04|-.06 .30 | .57 .23 | .50 1.00 .29].49
TeELC .131.35 .27].48 22|.44 -03]|.03 24 | 44 131.34 .29 .49 1.00
GpeT-5R. .06 +£.04|.24 + .05
GeT-5 P. 11 +£.01].31 +.01
GpT-40R. | .11 4+.01].29 +.00
GpPT-40 P. .10 £.00 .29 + .01

Table 6: Pairwise Cohen’s k agreement (left) and QWK (right) between established graded vocabulary
lists and LLM predictions (mean over three runs).

‘ GERVLPro DAFLEx  LINGSTER AsPexTE ProFILER.  PROFILE P. GOETHE Tewc ‘ pLExDB DeREWo SUBTLEX Leirzic GooGLE  RouTLEDGE
GERVLPro 100 2857|.40 1,671|.39 1,398]|.09 1,745|.35 1,684|.34 1,809].39 1,500].37 3,345 | .08 3,230 (.14 3,397|.27 3399|.09 2693|.11 2585|.13
DAFLEX 2,857 .40 1.00 2,694|.42 3,951|.33 3,145|.40 2,881|.38 2,737|.45 2667].46 17,104 | .09 16,952 |.13 13,857|.17 11,689|.09 4,311].13 3910].17
LiNGSTER | 1,671].39 2,694 .42 100 1,135].08 2292]|.47 2220|.48 1899|.49 1,467|.46| 3,248|.19  3286|.25 3,185|.33 3,056|.18 2,070|.17 2,030].22
ASPEKTE 1,398].09 3,951|.33 1,135].08 1.00 1,155|.15 1,056|.12 1,089|-09 979|.10 | 4,535|.16  4,679|.16 4,199|.17 3,787|.15 2,027|.19 1,947|.21
ProFILE R. 1,745]1.35 3,145|.40 2,292|.47 1,155|.15 1.00 3594|.77 2,135|.52 1,710] .44 3,955 | .27 3,987 .31 3,870|.36 3,505|.24 2228|.28 2,153]|.30
PROFILE P. 1,684].34 2,881|.38 2,220|.48 1,056|.12 3,594 .77 1.00 2,087].50 1,642]|.44 3,470 | .27 3,495|.30 3,417|.35 3,134|.24 2,081]|.25 2,026].28
GOETHE 1,809].39 2,737|.45 1,899|.49 1,089|-09 2,135|.52 2,087]|.50 1.00 1,684].49 2,950 | .19 2,941|.23 2913].32 2865|.177 2,195].21 2,185|.24
Tewc 1,500].37 2,667 |.46 1,467 |.46 979|.10 1,710|.44 1,642|.44 1,684].49 1.00 3,068 | .20 3,142 .21 2,982|.27 2,795|.17 1,765|.23 1,732].25
pLexDB 3,345|.08 17,104|.09 3,248|.19 4535|.16 3,955|.27 3,470|.27 2,950|.19 3,068|.20 1.00 208,093 |.43 93,083(.37 41,397 (.34 5994|.52 4,886].53
DeREWo 3,230|.14 16,952|.13 3,286|.25 4,679|.16 3,987|.31 3,495|.30 2,941|.23 3,142|.21 | 208,093 | .43 1.00 69,066 (.48 33,895|.56 5,694|.52 4,834].60
SUBTLEX 3,397|.27 13,857 |.17 3,185|.33 4,199|.17 3,870|.36 3,417|.35 2913|.32 2,982]|.27 93,083 |.37 69,066 | .48 1.00 34.321|.32 6,311|.41 4853].42
Leipzic 3,399(.09 11,689|.09 3,056|.18 3,787 |.15 3,505|.24 3,134|.24 2,865|.17 2,795|.17 | 41,397 |.34 33,895|.56 34,321].32 1.00 6,359|.47 4,887].48
GooGLE 2,693 .11 431113 2,070(|.17 2,027|.19 2,228|.28 2,081|.25 2,195|.21 1,765|.23 5,994 | .52 5,694|.52 6,311].41 6,359 | .47 1.00 4,030|.57
RoutLepGe | 2,5685(|.13  3,910|.17 2,030|.22 1,947|.21 2,153|.30 2,026|.28 2,185|.24 1,732|.25 4,886 | .53 4,834|.60 4,853|.42 4,887|.48 4,030]|.57 1.00
GpT-5R. 29 +.01
GpT-5P. 29 +.02
GpT-40 R. 29 +.00
GpT-40 P. 29 +.01

Table 7: Intersection size (left; if applicable) and pairwise Kendall’s 7, rank correlation (right) between
established graded vocabulary lists, frequency lists, and LLM predictions (mean over three runs).
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Resource \ Jacc_within  Jacc_across Szym_within  Szym_across Kendall_within  Kendall_across
GERVLPro 0.26 0.15 0.52 0.83 0.33 0.14
DAFLEX 0.14 0.12 0.81 0.72 0.41 0.13
LINGSTER 0.32 0.11 0.59 0.85 0.40 0.22
ASPEKTE 0.16 0.10 0.39 0.72 0.11 0.17
ProrFILE R. 0.30 0.11 0.58 0.80 0.39 0.29
PRroFILE P. 0.30 0.11 0.57 0.82 0.38 0.28
GOETHE 0.33 0.13 0.64 0.89 0.39 0.23
TELC 0.26 0.10 0.52 0.80 0.39 0.22
Mean \ 0.26 0.11 0.58 0.80 0.35 0.21
pLEXDB 0.05 0.00 0.80 0.93 0.44 0.18
DeEREWo 0.09 0.02 0.72 0.94 0.52 0.22
SUBTLEX 0.11 0.04 0.75 0.90 0.40 0.28
LElPziG 0.11 0.07 0.78 0.84 0.43 0.17
GOOGLE 0.14 0.26 0.91 0.60 0.50 0.20
RouTLEDGE 0.14 0.31 0.95 0.61 0.52 0.23
Mean \ 0.11 0.12 0.82 0.80 0.47 0.21

Table 8: Per-resource mean similarity and alignment values. Each value represents the average simi-
larity/alignment of a resource to all other resources within the same type (within) or to all resources of
the other type (across). The within values for PRoFILE DEUTSCH R. and P. exclude the direct comparison
between the two resources because the two lists are interdependent. These per-resource means constitute
the observational units used in the resource-level statistical analyses.

Metric Comparison P PHolm Effect size
within-GVL vs. cross-type 0.0078 0.0234 RBC =1.000

Jaccard within-frequency-list vs. cross-type 1.0000 1.0000 RBC =-0.048
within-GVL vs. within-frequency-list 0.0027 0.0053 0=0.917

GerVLPro (xGVLs vs xfrequency lists) 0.2949 0.2949 0 =0.381

within-GVL vs. cross-type 0.0156 0.0313 RBC =-0.944

Szvmkiewicz—Simpson within-frequency-list vs. cross-type 1.0000 1.0000 RBC =0.048
y P within-GVL vs. within-frequency-list 0.0080 0.0080 0 =-0.833
GerVLPro (xGVLs vs xfrequency lists) 0.0078 0.0234 0 =-0.905

within-GVL vs. cross-type 0.0156 0.0313 RBC =0.944

Kendall's within-frequency-list vs. cross-type 0.0313 0.0938 RBC =1.000
7o within-GVL vs. within-frequency-list 0.0013 0.0040 0 =-0.958
GerVLPro (xGVLs vs xfrequency lists) 0.0219 0.0438 0 =0.786

Table 9: Non-parametric statistical comparisons of similarity and alignment metrics. Within—across com-
parisons were tested using Wilcoxon signed-rank tests; between-group comparisons used Mann-Whitney
U tests. Holm correction was applied across metrics within each comparison family. Effect sizes are
reported as rank-biserial correlation (RBC) for Wilcoxon tests and Cliff's ¢ for Mann—Whitney tests.
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