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Abstract

The rapid growth of online product reviews
spurs significant interest in Aspect-Based Sen-
timent Analysis (ABSA), which involves iden-
tifying aspect terms and their associated senti-
ment polarity. While ABSA is widely studied
in resource-rich languages like English, Chi-
nese, and Spanish, it remains underexplored in
low-resource languages such as Odia. To ad-
dress this gap, we create a reliable resource for
aspect-based sentiment analysis in Odia. The
dataset is annotated for two specific tasks: As-
pect Term Extraction (ATE) and Aspect Po-
larity Classification (APC), spanning seven
domains and aligned with the SemEval-2014
benchmark. Furthermore, we employ an en-
semble data augmentation approach combin-
ing back-translation with a fine-tuned TS5 para-
phrase generation model to enhance the dataset
and apply a semantic similarity filter using a
Universal Sentence Encoder (USE) to remove
low-quality data and ensure a balanced distri-
bution of sample difficulty in the newly aug-
mented dataset. Finally, we validate our dataset
by fine-tuning multilingual pre-trained mod-
els, XLM-R and IndicBERT, on ATE and APC
tasks. Additionally, we use three classical base-
line models to evaluate the quality of the pro-
posed dataset for these tasks. We hope the Odia
dataset will spur more work for the ABSA task.

1 Introduction

Aspect-Based Sentiment Analysis is a fine-grained
approach that extracts aspect terms from text and
predicts their sentiment polarity, providing more

detailed insights than traditional sentiment analysis.

It aims to automatically identify all aspect terms

in a text and determine their associated sentiments.

For example, in the sentence “The khaja prasad
at Jagannath Temple is excellent, but the service
was slow.”, the aspect terms “khaja prasad” and
“service” carry positive and negative sentiments,
respectively. Aspect terms may be single words

or multi-word phrases or sometimes may not be
explicitly mentioned in the text.

Odia is an Indo-Aryan language' recognized by
the Indian government as one of the six classical
languages alongside Sanskrit, Tamil, Telugu, Kan-
nada, and Malayalam. Odia is the mother tongue of
approximately 32 million people in Odisha? and is
also spoken in neighboring states like West Bengal,
Chhattisgarh, and Jharkhand. Despite its rich cul-
tural heritage and a large online community active
on social media and in mainstream media, there
is a shortage of large-scale, publicly accessible re-
sources for sentiment classification in Odia.

The remaining sections of the paper are orga-
nized as follows: section 2 covers related work on
sentiment analysis in Indian languages, followed
by sentiment analysis in Odia language. Section 3
describes the data collection process, dataset pre-
processing, data annotation, and challenges faced
during annotation and provides the dataset statis-
tics. In section 4, we present the data augmenta-
tion methods employed to expand the training data,
while section 5 outlines the experiments conducted
to fine-tune state-of-the-art models on the bench-
mark dataset and section 6 reports the results and
introduces baseline models. Finally, section 7 sum-
marizes the findings and concludes the research.

2 Related Work

The ABSA task is initially introduced by SemEval
in 2014 for the English language (Pontiki et al.,
2014) followed by (Pontiki et al., 2016). Since
then, advancements in deep learning significantly
improve ABSA, with studies such as (Tang et al.,
2016), (Cheng et al., 2017), and (Xue and Li, 2018),
and (Wang et al., 2020). An auxiliary sentence was
constructed (Sun et al., 2019) from the aspect to
convert ABSA from a single-sentence classifica-

1https: //en.wikipedia.org/wiki/Odia_language
2https://culture.odisha.gov.in/
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tion task into a sentence-pair classification task,
such as question answering (QA) and natural lan-
guage inference (NLI). With the growth of digi-
tal technology, Indian regional languages are in-
creasingly prevalent on social media and online
platforms, making fine-grained sentiment analysis
essential. However, research is hindered by limited
datasets in these languages. To address this, ABSA
datasets are created for Hindi (Akhtar et al., 2016a)
and Telugu (Regatte et al., 2020). The ABSA task
is explored in Hindi (Akhtar et al., 2016b), Urdu
(Rani and Anwar, 2020), Malayalam (Sunitha et al.,
2023), and Bengali (Shimada, 2023). However, na-
tive languages like Odia remain under-resourced.
Early sentiment analysis in Odia focuses on movie
reviews (Sahu et al., 2016) using machine learning
techniques but involves a small, non-public dataset
of 1,000 sentences. Later, an annotated corpus for
Odia sentiment analysis is created in the news do-
main with 2,045 sentences (Mohanty et al., 2020).
Despite these efforts, there is still a lack of large-
scale, publicly accessible datasets for ABSA in
Odia.

3 Dataset Construction and Annotation

3.1 Data Collection

The dataset is carefully curated by scraping re-
views from various sources® including regional e-
commerce platforms, online forums, and social me-
dia, where Odia is predominantly used. The dataset
covers seven domains: Odia Ethnic food, Hand-
loom sarees, Handicrafts, Hotels, Books, Odia
movies, and Electronic products. The electronic
product reviews cover smartphones, laptops, DVDs,
and water purifiers. The entire dataset is in the Odia
script, but for better readability, we also provide
transliterated reviews and their English translations.
A few samples of dataset are shown in Figure 1.

3.2 Dataset Pre-processing

After data collection, we pre-process it for training
by removing irrelevant reviews, excluding predom-
inantly English ones, and discarding those without
annotations. Spelling mistakes in Odia words, in-
cluding in augmented samples, are manually cor-
rected based on context. We ensure consistency

3https://ritikart.com
thrillophilia.com/states/orissa/
https://myodishaproducts.com/
https://odishahandicrafts.com
https://odishaforum.com/
https://www.ameodia.com

Domain |Sentence Aspect Term |Polarity

Ethnic Odia: §l1021 926 6816 6816 ¢igeqr | €102 eelqIge
Food QUEPEIR |

Nakaratmaka
Transliterated: Gathiya chhota
chhota khandare bhangigala.

Gathiya

Negative
Translated: Gathiya broken into
very small pieces.

Handloom |Odia: €11 g6l GG @M, §€6 49 |dIg1
Saree 6Ll |

Gathiya

aealge

Sakaratmaka
Transliterated: Saadhi guna bahuta | Saadhi
bhala, bahuta sundara dekhajaye.
Positive
Translated: Saree quality is very | Saree
good, looks very beautiful.

Handicraft |Odia: simd 99 38 92 galIgan
QI9G 6SIGAR |

121991 818 fasas

Transliterated: Mun dirgha samaya |Muktapuri bati |Nirapekhya
dhari ehi Muktapuri batiku
khojuthili.

Muktapuri bowl | Neutral

Translated: | have been looking for
this Muktapuri bow! for a long time,

Figure 1: Few samples of Odia dataset

Table 1: Annotation Scores for ATE and APC Tasks

Task | Cohen’s Kappa | Fleiss’ Kappa | F1 Score
ATE 0.797 0.807 0.850
APC 0.789 0.798 0.830

by addressing spelling and grammar variations and
removing unprintable characters and emoticons.
The Odia sentence end marker (Purna Chhed) is
removed, but special characters, including diacriti-
cal marks (Matras) and unique script elements, are
retained to preserve the accuracy of the Odia script
and its phonetics.

3.3 Data Annotation

The annotation process is performed by two na-
tive Odia-speaking undergraduate students (aged
20-24). They undergo three rounds of training
on 60-sample subsets, with doubt clarification and
guidance from a linguistic expert after each round.
We assess annotation quality by computing inter-
annotator agreement using Cohen’s Kappa (Co-
hen, 1960), Fleiss’ Kappa (Fleiss, 1971) and the F1
Score. Cohen’s Kappa scores are 0.797 for ATE
and 0.789 for APC, while Fleiss” Kappa scores are
0.807 and 0.798, indicating strong inter-annotator
agreement. High F1 Scores of 0.850 for ATE and
0.830 for APC confirm the accuracy and effective-
ness of the Odia ABSA dataset annotation.

3.4 Challenges and Solutions in Odia Data
Annotation for ABSA

During the Odia data annotation for ABSA, we
encounter several challenges and address them as
follows:

1. Translation Ambiguities: Accurate transla-
tions from English to Odia are challenging,
as words like "tasty" and "flavor" both trans-
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late to the same word "Swaada" in Odia, de-
spite having distinct meanings in English. We
employ bilingual experts and create domain-
specific glossaries for accurate context-based
translations.

2. Incorrect Sentiment Translations: Mistrans-
lations (e.g., "crispy") alter sentiment polarity.
A quality control loop with native speakers
and an Odia sentiment lexicon ensures accu-
rate polarity.

3. Homographs: It is challenging to categorize
homographs, words with the same spelling but
different meanings. For example, “Paan” can
mean either “betel leaf” or “water.” The cor-
rect interpretation of such words depends on
the context in which they are used. We resolve
contextual ambiguity by training annotators
to flag unclear cases for expert review.

4. Missing Aspect Terms: Sentences without
explicit aspects are labeled "No aspect," with
sentence-level polarity applied.

5. Sarcasm: Sarcastic sentences are labeled neg-
ative based on expert guidance for sarcasm
detection.

6. Code-Mixed Text: English words in Odia
reviews are fully translated to ensure uniform
annotation.

7. Toxic Content: Toxic content is removed
from the dataset.

3.5 Dataset Statistics

After pre-processing and data augmentation, our
dataset consists of 5,780 sentences with 9,468 to-
kens across seven domains: Ethnic food, Handloom
sarees, Handicrafts, Odisha hotels, Electronic prod-
ucts, Books, and Odia movies. A total of 5,758
aspect terms have been annotated, indicating that
sentences may contain zero, one, or more aspect
terms. The polarity distribution includes 3,323 pos-
itive, 1,604 negative, and 507 neutral aspect terms.
This dataset reflects a moderate-sized corpus for
Odia text-based sentiment analysis, serving as the
foundation for training and evaluating ABSA mod-
els. Table 2 presents a summary of the domain-
wise statistics for our dataset. The dataset can be
requested via email.

‘G@?JI 2°9¢ 98 §RIeUg °E6 A 9I8 AR

Odia to English . T5
Odia culture

added a great
value to the
screenplay.

1. Odia culture significantly enriched

the screenplay.
2. The screenplay is greatly enriched
by including Odia culture.
3. Odia culture offered significant
| value to the screenplay.

English to Odia

1. The screenplay is greatly enriched
by including Odia culture.

2. Odia culture offered significant
value to the screenplay.

1.6%21 9°95q M 98 I TSI 696 LN 6LIRR |

2,652 9°9F 9T SerIoug 99e94 gaY gIe efRI|

Figure 2: Data Augmentation with ensemble approach

4 Data Augmentation

Data augmentation refers to the automatic genera-
tion of additional textual data to expand the training
dataset while maintaining class labels. We use an
ensemble method combining back-translation (Liu
et al., 2021) to preserve the original sentiment with
the paraphrasing capabilities of the pre-trained TS
model (Raffel et al., 2020) to generate synthetic
samples. A semantic similarity filter, utilizing the
Universal Sentence Encoder (Cer, 2018), is applied
to eliminate duplicates and retain high-quality sen-
tences. Figure 2 shows an instance of the data
augmentation process. The dataset translations are
handled using the IndicTrans model from the indic-
NLP library (Kakwani et al., 2020). The process
starts by translating the input text from Odia to En-
glish, followed by paraphrasing with the T5 model.
Paraphrases are generated using a combination of
top_k sampling and top_p nucleus sampling. To fil-
ter out these undesirable outcomes, we set a thresh-
old value of 0.6. If the semantic similarity score is
below 0.6, we discard such samples. Again, we an-
notate 1,300 newly augmented samples and achieve
a substantial inter-annotator agreement score.

S Experimental Setup

We conducted our experiments using the PyTorch-
based library. To obtain domain-specific perfor-
mance analysis, we fine-tune the models separately
and avoid combining the datasets into a single
training file. Running the models individually en-
sures that each dataset is treated equally, preventing
larger datasets from dominating the training pro-
cess and leading to more balanced performance
across tasks. To assess the quality of our proposed
dataset benchmark, we conduct experiments on two
tasks: ATE and APC. We split the training data into
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Table 2: Domain-wise Dataset Statistics

Domains #Sentences #Tokens #Aspect Terms #Pos #Neg #Neu
Ethnic food 850 1519 820 523 142 155
Handloom sarees 600 1461 664 409 234 21
Handicrafts 940 1673 952 523 328 29
Odisha Hotels 1170 1015 1182 508 442 45
Electronic products 1280 1540 1245 792 298 90
Books 540 1214 520 360 93 67
Odia movies 400 1346 375 208 67 100
Total 5,780 9,468 5,758 3,323 1,604 507

90% for training and 10% for validation in each do-
main. Table 3 shows the details of the hyperparam-
eters used in our experiment. Training is conducted

Table 3: Details of Hyperparameters

Parameters Details

Learning Rate 2x107°

Batch Size 16

Training Epochs 10

Weight Decay 0.01

Padding Max Length | 128

Hidden Size 768

Hidden Activation ReLU (Dense Layers)
Output Activation Softmax

Loss Categorical CrossEntropy
Optimizer Adam

for 10 epochs for each model. We use accuracy and
F1-score as evaluation metrics. We fine-tune XLM-
R (Conneau et al., 2020), a multilingual version
of RoBERTa, pre-trained on 2.5TB of Common-
Crawl data which supports 100 languages including
Odia. In our experiment, we specifically fine-tune
the xlm-roberta-base variant*, which has 279 mil-
lion parameters. IndicBERT (Kakwani et al., 2020)
is a multilingual ALBERT model pre-trained on
12 major Indian languages, including Odia. It is
trained on a monolingual corpus of approximately
9 billion tokens and has been evaluated on a wide
range of tasks. For our fine-tuning, we use the
aidbharat/indic-bert model®, which contains 104
million parameters. We additionally employ the
following classical baseline models to assess the
quality of the proposed dataset for ATE and APC
tasks.

BiLSTM-CRF (Alzaidy et al., 2019): Combines
BiLSTM for capturing contextual information and
CREF for label prediction, considering neighboring
words, and is used exclusively for the ATE task.

4https ://huggingface.co/x1lm-roberta-base
Shttps://huggingface.co/ai4bharat/indic-bert

Table 4: Results of ATE and APC using XLM-R and
IndicBERT across seven datasets

Model Domains ACCATE Fl,\TE ACCAPC Fl,\pc
Ethnic Food 97.36 96.99 71.56 65.89
Odisha Hotels 99.60 98.97 69.50 65.10
Books 97.59 96.75 81.57 74.97
XLM-R Odia Movies 98.26 97.61 76.30 68.84
Electronic Products | 96.58 95.45 77.62 73.37
Handloom Sarees 99.29 97.99 72.28 61.70
Handicrafts 92.45 90.93 77.15 68.30
Ethnic Food 97.98 97.95 70.94 65.11
Odisha Hotels 96.30 95.04 59.40 55.96
Books 94.68 92.57 66.76 59.79
IndicBERT | Odia Movies 95.32 94.22 77.20 69.82
Electronic Products | 94.68 92.57 66.76 60.73
Handloom Sarees 97.15 96.56 70.72 61.19
Handicrafts 97.57 95.73 64.90 53.72

ATAE-LSTM (Wang et al., 2016): Enhances
LSTM with an attention mechanism to generate
aspect-specific attention embeddings for predicting
aspect term polarity.

ABSA-BERT (Sentence Level) (Hoang et al.,
2019): This model predicts aspects related to a
given text for both in-domain and out-of-domain
scenarios by utilizing the pre-trained BERT lan-
guage model and fine-tuning it as a sentence-pair
classification model for the ABSA task.

6 Results and Analysis

Table 4 presents the empirical results, comparing
the performance of XLM-R and IndicBERT on
the ATE and APC tasks across seven datasets. Ta-
ble 5 evaluates BILSTM-CRF, ATAE-LSTM, and
ABSA-BERT on the same datasets. The results
demonstrate that state-of-the-art models outper-
form classical baselines across ATE and APC tasks.
Among the SOTA models, XLM-R achieves the
highest ATE accuracy of 99.60% and F1 score of
98.97% on the Odisha Hotels dataset, while In-
dicBERT excels in Ethnic Food with an ATE ac-
curacy and F1 score of 97.98% and 97.95%, re-
spectively. For APC tasks, XLM-R leads with
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Table 5: Results of ATE and APC using classical baselines across seven datasets

Model Domains Acc ATE F1 ATE ACCAPC F1 APC
Ethnic Food 74.18 68.12 - -
QOdisha Hotels 7446 | 67.73 - -
Books 74.68 69.35 - -
BiLSTM-CREF (Alzaidy et al., 2019) Odia Movies 73.34 | 67.59 - -
Electronic Products | 78.74 72.86 - -
Handloom Sarees 72.44 67.59 - -
Handicrafts 73.25 66.08 - -
Ethnic Food - - 71.64 68.76
QOdisha Hotels - - 73.92 70.84
Books - - 71.36 69.35
ATAE-LSTM (Wang et al., 2016) Odia Movies - - 72.34 70.15
Electronic Products - - 70.47 68.54
Handloom Sarees - - 74.56 71.92
Handicrafts - - 73.04 70.63
Ethnic Food 86.34 83.28 72.24 70.17
QOdisha Hotels 87.68 84.55 72.86 68.45
Books 76.71 74.54 75.74 69.69
ABSA-BERT (Sentence Level) (Hoang et al., 2019) | Odia Movies 88.76 86.71 75.71 71.38
Electronic Products | 89.28 87.42 74.22 69.37
Handloom Sarees 87.86 83.65 74.54 70.38
Handicrafts 85.57 81.82 77.86 73.65

81.57% accuracy and 74.97% F1 on Books, while
IndicBERT achieves the best APC performance for
Odia Movies (77.20% accuracy, 69.82% F1). Com-
paratively, classical models like BILSTM-CREF per-
form moderately well, especially in Electronic
Products and Books, while ATAE-LSTM excels
in APC for Handloom Sarees. ABSA-BERT is
the most effective classical baseline for both tasks
particularly in Electronic Products with an ATE
accuracy of 89.28% and F1 score of 87.42%, and
in Handicrafts, with an APC accuracy of 77.86%
and F1 score of 73.65%. Overall, XLM-R demon-
strates the greatest robustness across both ATE and
APC tasks.

7 Conclusion and future works

We present a dataset benchmark for aspect-based
sentiment analysis in the low-resource Odia lan-
guage. The dataset, compiled from various online
sources, spans seven domains and is annotated with
aspect terms and sentiment polarity labels. To ex-
pand the training data, we used ensembled data aug-
mentation using back translation and paraphrase
generation, applying a semantic filter to reduce
noise. Our Odia dataset will serve as a baseline
for ABSA system evaluation and support further
research. Future work will include multilingual and
code-mixed Odia-English ABSA tasks, along with
domain adaptation for more robust ABSA models.

8 Limitations of the work

As Odia is an agglutinative language, the models
face challenges in properly handling its dialects and
matras. Although we set guidelines while training
annotators, the correct sentiment polarity outcomes
are still lacking. Addressing issues such as implicit
aspects, code-mixing, sarcasm and faulty transla-
tions remains challenging, highlighting the need
for further research in low-resource Odia language.
Both XLM-R and IndicBERT struggle to identify
the exact aspect term when it contains more than
one word, often incorrectly extracting only part of
the term. Since pre-trained models require large
datasets, we need to further increase our dataset
size to improve the performance of the APC task.
Although data augmentation helps to some extent,
it still lacks versatility and does not provide suffi-
ciently diversified samples.
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Table 6: Data sources
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