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Challenges in building a benchmark of linguistic minimal pairs
for low resource languages: The case of Malay and Indonesian
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Abstract

This paper discusses challenges we faced in developing
MALINDO BLiMP (Malay/Indonesian Benchmark of Lin-
guistic Minimal Pairs), making a comparison with the
situations faced by the developers of JBLiMP (Japanese
Benchmark of Linguistic Minimal Pairs) [5]. The smaller
community size and the absence of a suitable crowdsourc-
ing platform made data collection and validation more
costly. More than half of our data sources were authored
by foreigners alone, which turned out to impair data re-
liability. At the same time, the results of the acceptabil-
ity judgement experiment conducted for data validation
show that data augmentation by translation is a legitimate
method to alleviate the quantitative challenge at least for

Malay/Indonesian.

1 Introduction

When language models have achieved certain levels of ac-
curacy in practical downstream tasks, a scientific question
arises as to whether and to what extent they possess the kind
of linguistic knowledge humans have. Syntactic knowledge
is one aspect of such knowledge, and various benchmarks
have been developed to investigate it [1, 2, 3, 4, 5, 6, 7].
Since current large language models are capable of han-
dling many low resource languages quite successfully, the
question is now relevant not just for high and medium re-
source languages such as English and Japanese, but also
for low resource languages. Consequently, syntactic eval-
uation benchmarks are needed in those languages too.

We have started building a dataset for targeted syn-

tactic evaluation for two related low resource languages,
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i.e. Malay and Indonesian:” MALINDO BLiMP2 We
closely followed the procedure adopted by the develop-
ers of JBLIMP (Japanese Benchmark of Linguistic Mini-
mal Pairs) [5], who collected their data from a linguistics
journal and created minimal pairs. This paper discusses
challenges we faced in developing MALINDO BLiMP dur-
ing data collection (§2) and validation (§3). Throughout
the paper, we compare our experiences with those of the
JBLiMP developers.

2 Procedure

2.1 Unacceptable sentence collection

First, we collected unacceptable sentences from linguistics
articles, books and dissertations. Acceptable counterparts
were also collected when available. Non-sentential exam-
ples were converted into sentences by applying one of the
following templates: NP ada di sini ‘NP is here’, Ada NP
“There is/are NP’, Saya tidak tahu tentang NP ‘I don’t know
about NP’, Saya ada di sini PP ‘I was here PP’.

This task is more challenging in Malay/Indonesian than
in Japanese. While the data for JBLiIMP were collected
from 28 syntax articles published in a single journal, i.e.
Journal of East Asian Linguistics (JEAL), between 2006
and 2015, we needed to rely on as many as 70 sources
written in four languages (English, Malay, Indonesian,
Japanese) for a much longer period (1976-2023). This dif-

1) Malay (ISO 639-3: zsm) and Indonesian (ISO 639-3: ind) are two
standard varieties of the macrolanguage Malay (ISO 639-3: msa).
The former is the national language of Malaysia, Singapore and
Brunei whilst the latter is that of Indonesia.

2) MALINDO BLiMP-related materials, including materials used in
the acceptability judgement experiment discussed in §3, will be made
available at https://github.com/matbahasa/MALINDO_BLiMP.
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ference reflects the community size difference. Although
Malay/Indonesian is one of the world’s major languages
with more than 300 million speakers [8], the number of lin-
guists working on its syntax is quite small, unlike Japanese,
which has a large syntactician community. JEAL during
the aforesaid period published 133 articles on Japanese [5]
but only two on Malay/Indonesian [9, 10]. Similarly, an-
other area-specific journal, Oceanic Linguistics published
only four Malay/Indonesian syntax articles during the same
period [11, 12, 13, 14]. We thus collected data from books
and dissertations in addition to journal articles. More-
over, some of our data sources were not available in digital
format and we had to manually type the sentences.
Malay/Indonesian and Japanese syntax communities
also differ qualitatively, particularly with regard to the
authors’ backgrounds. While the majority (23/28) of
JBLiMP’s data sources were authored by local linguists
(with their foreign colleagues), more than half (39/70)
of our data sources were authored by foreigners alone.
Malay/Indonesian proficiency varies from author to au-
thor, which may affect the data reliability. As we will show

in §3.3, this is indeed the case.

2.2 Minimal pair creation

Next, we created minimal pairs by pairing each unaccept-
able sentence with its acceptable counterpart, which is nor-
mally provided in the original data source. In rare cases
where an acceptable counterpart was not found in the data
source, we constructed one. Moreover, we modified some
acceptable sentences that were too different from their un-
acceptable counterparts to form minimal, or at least near

minimal, pairs.
2.3 Data augmentation by translation

In order to accelerate the data collection process, we aug-
mented the data in each language by adding translations of
the sentences from the other language. This sort of data
augmentation is possible because Malay and Indonesian
stand in a dialectal relation and hence share a large portion
of their grammars. Yet, their grammars are not completely
identical. Hence, this method cannot be applied when the
relevant linguistic phenomenon only exists in one language,
but not in the other. Moreover, acceptability judgements
are not always the same in the two languages. The ac-

ceptable sentence in one language may be unacceptable in
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the other, and vice versa. In such cases, we reversed the
acceptability judgements of the translated sentences. In
other cases, the translated sentences exhibit no acceptabil-
ity contrast. Such translated sentences were excluded from
the dataset. Other subtle and often unnoticed syntactic dif-
ferences may affect the final data reliability. We will show

in §3.4 that translation is nevertheless a legitimate method.

2.4 Categorization by phenomenon

Finally, we classified the minimal pairs into 12 phenomena
consisting of 45 paradigms (cf. Tables 1 and Appendix).
Our categorization is modelled on that of JBLiMP, which
in turn largely follows BLiMP [2]. Although the cate-
gories originally designed for English do not perfectly fit
Malay/Indonesian, we prioritized ease of cross-linguistic

comparison.”

3 Data validation

We conducted an acceptability judgement experiment to
validate the data quality. Here too, we attempted to follow

JBLiMP’s methodology as much as possible.
3.1 Methodology

JBLiMP developers used a crowdsourcing platform to
recruit 240 native speaker participants and adminis-
ter their acceptability judgement experiment. For
Malay/Indonesian, however, no suitable crowdsourcing
platform was available for recruiting a large pool of speak-
ers for small tasks. We therefore conducted the experiment
using a more traditional approach. We administered the ex-
periment at Universiti Kebangsaan Malaysia (Malay) and
Universitas Indonesia (Indonesian) with undergraduate stu-
dents there as our primary participants. In addition, some
participants were recruited individually to ensure that all
minimal pairs receive judgements from at least 13 native
(L1) speakers. The numbers of participants were 152 (L1:
135) for Malay and 156 (L1: 145) for Indonesian.¥

A total of 300 minimal pairs were chosen from the 1,195
pairs that had already been annotated with linguistic phe-
nomenon categories. The breakdown of the 300 pairs is
shown in Table 1 (see Appendix for a more detailed break-

down). These pairs were divided into ten questionnaires.

3) The existing benchmark for Indonesian, LINDSEA, uses
language-specific categories such as ‘-i/-kan suffix” and ‘Ada’ [7].
4) LINDSEA’s data validation involved three speakers and 82 mini-

mal pairs [7].
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Table 1 Average item-level percentages of native speakers’ choices

# minimal Malay Indonesian
Phenomenon

pairs same reverse both neither same reverse both neither

ARGUMENT STRUCTURE 56 54.5 11.8 214 12.4 59.9 59 283 5.9
VERBAL AGREEMENT 9 43.5 125 232 20.8 43.0 99 424 4.7
BINDING 11 72.5 59 129 8.7 67.9 79 175 6.7
ELLipsis 12 55.8 50 11.2 28.0 57.2 9.5 18.0 15.3
MORPHOLOGY 50 63.3 8.6 182 9.9 66.1 35 209 9.5
QUANTIFIERS 10 94.0 0.7 5.3 0.0 73.4 40 17.6 5.0
IsLAND EFFECTS 27 27.3 128 25 57.4 30.2 107 34 55.7
FiLLER-GAP 41 52.0 9.3 169 21.5 61.8 3.6 10.0 24.6
NPI LicENSING 9 82.6 0.0 16.5 0.9 80.4 0.0 124 7.2
NOMINAL STRUCTURE 11 63.4 47 30.6 1.3 75.7 1.2 224 0.6
CoNTROL/RAISING 24 55.1 73 153 22.3 60.9 5.7 18.7 14.7
Misc./UNKNOWN 40 66.5 59 139 13.7 66.6 33 122 17.8
Total 300 57.7 8.5 16.1 17.8 60.7 52 182 15.9

The participants were each asked to judge 30 pairs and
to answer several questions about their demographic and
linguistic backgrounds using Google Forms. They were ex-
plicitly cautioned to base their judgements on their own in-
tuitions, which do not necessarily conform to the standard-
ized normative language taught at school (bahasa baku).
Every pair, whose sentences were labelled as A and B,
was presented with the instruction “Which option is ac-
ceptable?’ and the following four response options (both
in Malay/Indonesian): A only, B only, A and B, Neither.
In this respect, our methodology differs from JBLiMP’s,
which only provides the first two options. We included the
other two options because we as linguists wanted to know
more fine-grained judgements. Further, a binary-choice
task does not guarantee that one sentence is acceptable
and the other unacceptable; it could also be the case that
both/neither are acceptable but one sounds better than the
other. The order of the minimal pairs and the vertical place-
ment of acceptable and unacceptable sentences within each

pair were randomized.
3.2 Results

Table 1 shows the average item-level percentages of the
native speakers’ choices. Same indicates that the partici-
pants selected only the sentence claimed to be acceptable
in the original data source whereas reverse indicates that
they chose only the sentence claimed to be unacceptable.
Both and neither indicate that they selected ‘A and B’ and
‘Neither’, respectively. As can be seen in the table, most

phenomena received the same judgements as originally re-

— 383 —

ported from more than half speakers. IsLanp EFrecTs
exhibits a distinct pattern in that more than half speakers
judged both sentences as unacceptable. It is possible that
the relevant sentences have empirical issues, though the
cause may lie with the speakers, who are not trained lin-
guists, as sentences showing island effects tend to be long
and complex.

The following values can be used to evaluate the validity

of a minimal pair:

A. same + both (= percentage of speakers who regarded
the acceptable sentence(s) as acceptable)

B. same + neither (= percentage of speakers who re-
garded the unacceptable sentence(s) as unacceptable)

C. both + neither (= percentage of speakers who found

no contrast)

We consider a minimal pair to be valid if A,B > 55%
and C < 50%. Those pairs which do not satisfy these
conditions will be excluded from MALINDO BLiMP. For
pairs for which same > 0.3(same + reverse), we calculated
these values by swapping same and reverse. If they satisfy
the conditions above, they will be included in MALINDO
BLiMP after reversing the acceptability judgements of the
original data sources. Table 2 shows the numbers of min-
imal pairs that will be included in MALINDO BLiMP.
The percentages can be used as human baseline accura-
cies when evaluating various language models in the fu-
ture. Note that they are lower than the corresponding fig-
ures for JBLiMP, which range from 70.00 to 97.68, except
for QuanTIFIERS and BinpinG in Malay. Multiple factors

likely contributed to lower acceptance rates: a method-
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Table 2 Number of accepted minimal pairs by phenomenon

Phenomenon Malay Indonesian
ARGUMENT STRUCTURE 33 (88.9%) 35 (62.5%)
VERBAL AGREEMENT 3 (33.3%) 3 (33.3%)
BINDING 11 (100.0%) 9 (81.8%)
ELLIPSIS 6 (50.0%) 7 (58.3%)
MORPHOLOGY 31 (62.0%) 36 (72.0%)
QUANTIFIERS 10 (100.0%) 8 (80.0%)
IsLAND EFFECTS 5 (18.5%) 10  (37.0%)
FiLLER-GAP 20 (48.8%) 24 (58.5%)
NPI LICENSING 8 (88.9%) 8 (88.9%)
NOMINAL STRUCTURE 7 (63.6%) 9 (81.8%)
ConNTROL/RAISING 13 (54.2%) 14 (58.3%)
Misc./UNKNOWN 27 (67.5%) 26  (65.0%)
Total 174  (58.0%) 189 (63.0%)

ological difference (four vs. two options), a stricter condi-
tion (with vs. without the contrast precondition C < 50%),

quality differences of the original data sources, etc.

3.3 Influence of the authors’ backgrounds

Figure 1 shows the average item-level percentages of speak-
ers’ choices for three types of author backgrounds: lo-
cal, foreign and mixed. The numbers of data sources
included in the three groups are 21, 39 and 10, respec-
tively. The three groups exhibit distinct patterns. The
local group attempts to discuss subtle differences be-
tween two acceptable sentences (both: 20.7%) more fre-
quently than the other two groups. By contrast, the for-
eign group tends to compare two unacceptable sentences
(neither: 23.5%). In terms of strict replicability (same),
the mixed group performs best, followed by the local and
foreign groups. The significant difference between the
foreign group and the local/mixed groups (Welch’s #-test,
t = -2.29/-2.25,p = 0.023/0.026) suggests the impor-
tant role played by local linguists in producing reliable

language data.”’

3.4 Influence of translation

Figure 2 shows the average item-level percentages of speak-
ers’ choices for minimal pairs taken directly from the
original data source or derived via translation. Trans-
lation has no effect on the strict replicability (same) in
Indonesian. In Malay, although a slight difference is ob-
served, it does not reach statistical significance (Welch’s

t-test, t = 1.24, p = 0.216). We therefore conclude that

5) No significant difference exists between the local and mixed
groups.
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translation is a legitimate data augmentation method for
Malay/Indonesian.

4 Conclusion

Working on low resource languages such as Malay/Indo-
nesian presents quantitative and qualitative challenges that
researchers working on high or medium resource languages
may not face, even when the final product (e.g. benchmark
of linguistic minimal pairs) is nominally the same and may
be of lower overall quality. The smaller community size
makes data collection and validation more costly in terms of
time, effort and money. Syntactic studies on low resource
languages are often conducted more—sometimes only—
by foreign researchers. In our study, the data presented by
foreign researchers alone turned out to be less reliable com-
pared to those presented by local researchers (with their
foreign colleagues). Data augmentation by translation was
shown to be a legitimate way to alleviate the quantitative
challenge at least for related languages that share a large

portion of their grammars such as Malay and Indonesian.
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Appendix. Detailed version of Table 1

PHENOMENON/ # minimal Malay Indonesian

Paradigm pairs same reverse both neither same reverse both neither
ARGUMENT STRUCTURE 56 54.5 11.8 214 12.4 59.9 59 283 59
passive 8 48.4 14.1 104 27.1 77.6 1.5 99 11.0
scrambling 8 79.7 1.9 13.0 5.4 76.6 0.0 19.1 4.4
animacy 8 36.7 222 348 6.3 41.8 8.5 46.3 3.4
aspect 8 36.5 15.1 421 6.3 38.4 8.8 471 5.8
internal argument 8 46.8 16.8 25.8 10.6 52.6 6.8 319 8.7
applicative 8 60.9 47 11.3 23.1 61.4 83 277 2.6
transitivity 8 72.4 7.7 122 7.7 70.9 74 163 5.4
VERBAL AGREEMENT 9 43.5 125 232 20.8 43.0 9.9 424 4.7
person constraint 9 43.5 125 232 20.8 43.0 9.9 424 4.7

BiNDING 11 72.5 59 129 8.7 67.9 79 175 6.7
anaphor 9 70.6 64 132 9.8 62.5 8.7 20.6 8.2
reciprocal 2 81.0 38 115 3.6 92.3 38 38 0.0

ELLIPSIS 12 55.8 50 112 28.0 57.2 9.5 18.0 15.3
nominal ellipsis 3 85.0 26 5.1 7.3 90.6 0.0 94 0.0
sluicing 9 46.0 59 132 34.9 46.0 12.7  20.9 20.4

MORPHOLOGY 50 63.3 8.6 18.2 9.9 66.1 3.5 209 9.5
part of speech 8 63.0 1.9 286 6.5 59.4 1.0 287 11.0
idiom 2 100.0 0.0 0.0 0.0 52.1 3.8 254 18.7
reflexive 8 69.9 29 154 11.8 59.5 45 359 0.0
inflection 8 75.4 6.7 17.0 0.9 71.6 8.0 169 3.5
nominalization 8 47.6 159 20.8 15.7 75.1 1.9 18.2 4.8
voice 8 56.8 11.3 10.2 21.7 76.2 0.0 7.7 16.2
causativization 8 58.1 148 21.6 5.5 58.5 57 16.8 19.1

QUANTIFIERS 10 94.0 0.7 53 0.0 73.4 40 176 5.0
floating quantifiers 1 100.0 0.0 00 0.0 69.2 0.0 30.8 0.0
classifier 9 93.3 0.8 59 0.0 73.9 44 162 5.5

IsLAND EFFECTS 27 27.3 12.8 2.5 57.4 30.2 10.7 34 55.7
complex-NP island 8 35.0 1.9 1.9 61.2 25.6 5.1 0.0 69.3
adjunct island 4 48.2 147 0.0 37.1 61.8 1.9 74 28.8
negative island 2 11.5 36.5 3.8 48.1 2.5 39.0 12.7 45.8
factive island 3 14.7 125 49 67.9 55.2 1.7 42 38.9
subject island 2 11.0 143 0.0 74.7 0.0 26.5 0.0 73.5
wh- island 8 21.8 16.6 3.6 58.0 24.1 13.1 29 59.8

FiLLER-GAP 41 52.0 9.3 169 21.5 61.8 36 10.0 24.6
intervention effects 1 38.5 00 7.7 53.8 23.1 0.0 154 61.5
relative clause 8 55.8 10.0 23.0 11.1 58.3 9.2 155 16.9
cleft 8 84.1 27 3.7 9.5 67.5 26 26 27.3
resumptive pronoun 8 36.5 82 168 38.5 55.7 39 115 29.0
wh- question 8 50.9 14.1 8.4 26.6 62.1 0.0 84 29.5
topicalization 8 34.3 16.1 34.4 16.1 65.3 33 179 13.5

NPI LicensING 9 82.6 0.0 16.5 0.9 80.4 0.0 124 7.2
NPI 9 82.6 0.0 16.5 0.9 80.4 0.0 124 7.2

NOMINAL STRUCTURE 11 63.4 4.7 30.6 1.3 75.7 1.2 224 0.6
modifier 9 56.2 57 365 1.6 71.2 1.5 26.6 0.7
measure phrase 2 96.2 0.0 38 0.0 96.2 0.0 38 0.0

CoNTROL/RAISING 24 55.1 73 153 22.3 60.9 5.7 18.7 14.7
subject control 8 40.2 47 12.0 43.1 45.5 6.9 18.6 29.0
object control 8 87.6 1.1 4.2 7.1 95.5 1.0 0.7 2.9
complementation 8 47.5 126 304 9.5 494 8.6 337 8.3
Misc./UNKNOWN 40 66.5 59 139 13.7 66.6 33 122 17.8
pronoun 8 51.6 29 295 16.0 45.8 35 227 28.0
verbal structure 8 78.5 38 115 6.3 82.1 0.8 10.8 6.2
focus 8 56.5 144 7.3 21.8 53.8 56 119 28.7
negation 8 74.2 2.7 1338 9.3 78.5 1.7 6.0 13.9
copula 8 71.8 56 76 15.0 72.7 50 9.8 124

Total 300 57.7 8.5 16.1 17.8 60.7 52 182 159
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