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Abstract

A fast and accurate response to questions posed in natural language is a fundamental objective in the
advancement of question and answer systems. These systems involve computers comprehending textual
content and questions, and subsequently, delivering precise answers to users. Despite significant
advancements in this field, there remains room for improvement, particularly when dealing with
languages other than English, such as Persian.

In this article, we present the Persian language question and answer dataset, known as FarsiQuAD. This
dataset was meticulously crafted by human annotators, drawing from Persian Wikipedia articles.
FarsiQuAD is made available in two versions: Version 1 comprises over 10,000 questions and answers,
while Version 2 offers an extensive collection of over 145,000 rows. This dataset is designed to seamlessly
integrate with the English version of SQUAD and other databases in various languages adhering to this
standard, and it is open to the public. These data serve as valuable resources for the development of
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artificial intelligence models based on deep learning and for the enhancement of Persian language
question and answer systems.

The research findings reveal that the FarsiQUAD dataset is capable of providing answers to questions
posed in the natural Persian language with an exact matching accuracy of 78% and an F1 score of 87%.
However, there is still room for improvement in achieving even higher accuracy levels.

This project arises from the critical need for non-English languages to have access to more data for
training deep learning models, especially in the domain of factoid questions. Hence, the primary
objective of this article is to introduce the newly created dataset. Prior to this effort, well-known datasets
like SQUAD predominantly focused on English, and similar datasets has been developed in other
languages, including French, German, Korean, and Japanese. Nevertheless, the dearth of question
datasets in the Persian language was evident. The quality and diversity of questions are pivotal aspects,
and as this dataset continues to grow, it will contribute to the broader landscape of research in this
domain, allowing for valuable cross-linguistic comparisons and integration with research conducted in
other languages.

Keywords: Question And Answer Dataset, Question And Answer systems, Reading omprehension, Deep
Learning, Natural Language Processing, Factoid Questions
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In meteorology, precipitation is any product
of the condensation of atmospheric water vapor
that falls under gravity. The main forms of pre-
cipitation include drizzle, rain, sleet, snow, grau-
pel and hail... Precipitation forms as smaller
droplets coalesce via collision with other rain
drops or ice crystals within a cloud. Short, in-
tense periods of rain in scattered locations are
called “showers”.

What causes precipitation to fall?
gravity

What is another main form of precipitation be-
sides drizzle, rain, snow, sleet and hail?
graupel

Where do water droplets collide with ice crystals
to form precipitation?
within a cloud

(Vg Sas

(Figure -1) - A sample question-and-answer pair
provided on Wikipedia
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Paragraph 1 of 43

Spend around 4 minutes on the following paragraph to ask 5 questions! If you can't ask 5
questions, ask 4 or 3 (worse), but do your best to ask 5. Select the answer from the
paragraph by clicking on ‘Select Answer’, and then highlight the smallest segment of the
paragraph that answers the question

When asking questions, avoid using the same words/phrases as in the
paragraph. Also, you are encouraged to pose hard questions.
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(Figure - 2) - The method used for collecting questions
in the SQUAD dataset[]
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(Figure-3). Representation of the program
created for question extraction
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“data”: [
[

"title": "saas JWS“,
“paragraphs”: [

"qas™: [
{
"answers”: [
{
“answer_start": 00,
“answer_end": Qv,
“text”: "m0 b o SsS ok oloels s ke 51"

"question”™: Oy &S Sans leS”,
"is_impossible”: false,
"id": "boadaoaA-adfo-ferc-aatv-rrersrd-frod”

)
1 \
"question”: "fsel s 4 1S s Saas JuS”,
"is_impossible": false,
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}
1
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(Figure-6). Sample structure of the FarsiQuAD
dataset file
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python ./src/run_squad.py \

—-model type bert \

--model name or path "${model}" \

——do_train \

--do_eval \

--train file $DATA DIR/FarsiQA V1 Train.json \

**_{)I‘EGiEﬁifilE 5DATI-L]IR!Farsiéﬁiﬁlizva;.json \

—-learning rate "${learning rate[@]}™ \

——num_train epochs "${num train epoch[@]}" \

--max_seq length 384 \

"c-ac:strzde 128 \

-—output dir
"Question&Answer JFmodel/${model} learning rate=${learning rate} num t
[ainiepochzs{r,um:trainiepach}" \ - B -

--per_gpu eval batch size=256

ffper:;pu:tralﬂibat-:ﬂisize:4 \

--save_steps 2000

Jow o390 (6l y 00 1yl s ySuwl digos (Y — JSi)
(Figure-7). Sample script executed for model training
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(Table - ¥). Hyperparameter Settings for Model Training
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(Table -1) Comparison of FarsiQuAD with PersianQA
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2 https://github.com/huggingface/transformers
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export model="My Model"

python ./src/run_squad.py \
--model_type bert \
--model_name_or_path "${model}" \
--do_eval \
--predict_file SDATA_DIR/eval.json \
--max_seq_length 512\
--doc_stride 256 \
--output_dir "${model}/eval" \
--per_gpu_eval_batch_size=256
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(Table - Y¥).Hyperparameter Settings for
Training Two Persian Language Question Sets
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(Table -4) F1 Metric Results for Models Trained on

FarsiQuAD Data at Different Learning Rates and
Training Stages

et Jo gl “(53)"' n(3e-5) | n(5e5) | n(Se-5)

oy bjeal e(3) e(?) e@) e(7)
bert-m-cased 84.92 83.73 84.83 83.71
bert-m-
uncased 83.11 83.62 83.84 82.68
distilbert- 5399 | 5764 | 4785 | 56.10
uncased
xIm-roberta- | g1 4o | g178 | 8135 | 80.01
base
bert-parsbert-
uncased 84.94 84.93 83.09 82.43
bert-fa- 8538 | 8488 | 8510 | 8435
uncased

bert-fa-zwnj 79.21 79.29 80.10 80.06
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(Table -5). Precision Metric for Models Trained on
FarsiQuAD Data at Different Learning Rates

and Training Stages
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(Table-7). Size of Trained Model Files with Two Datasets
and Comparison Based on F1 Metric
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(Table - A). Aggregate Model Results on
FarsiQUAD Test Data

o390l e s Je o o el F1
oo

bert-m-uncased 76.04 85.56
distilbert-uncased 39.09 55.86
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(Figure-8). Size of trained model files (MB) with the

FarsiQuAD dataset
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(Table-6). Aggregate Model Results on Persian
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(Figure -11). Results obtained from model training with

version 2 of the FarsiQUAD dataset
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(Table -9) . Comparison of the Best Trained Model with
Other Models Based on FarsiQuAD Test Data

W Jow pb BB ol F1
BERT-m(My Model) 77.97 86.81
BERT-base(FA) 43.00 69.00
BERT-m(EN) 50.61 68.20
XLM-RoBERTa-
large(FA) 27.1 66.35
BERT(FA) 37.32 65.64
XLM-RoBERTa-
large(EN) 29.41 60.38
RoBERTa-base(EN) 0.91 3.88
RoBERTa-large(EN) 0.91 3.29
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(Figure-9) Results of model training with three question-

and-answer datasets and testing on the aggregation of two
Persian datasets
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(Figure -10). Results of model training with three question-
and-answer datasets and testing with FarsiQuAD data
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