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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 FarsiQUuAD. This
dataset was meticulously crafted by human annotators, drawing from Persian Wikipedia articles.
FarsiQUuAD 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

! Exact match

2 https://github.com/Forutanrad/FarsiQuAD
3 Exact match

4 Question Answering

5 Reading comprehension
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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
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(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.

on dioxide, making up almost half of the crust's mass.

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[}]



Weoo 0 o o] Glawg slaws a5 SVl
eolail b e g ol glgusl (g Ay
9 i & barpe Bilon e Ollee pan aluls

ol e 285 Djge el iludles g (0 S i
W u-‘)-i-’b sl ‘S’Yl&u‘ Ry "o" d):> 4_l_~>)_a

Y g Z youiow! St Sz doli g s Lw —Y-)-¥

e g «SVlgs gl sl 5 6 pslaar jsliten;
5 & s Gl buly Sooa sl (el
L skeoyge o¥lge (Soluar len B og iy )8
25T & slBle s sekie cnl sl 13 0 S gl el
oYlgw obxsl) QAProject [lisle 5 ol ol ol sl
W) LS)‘Kr’U (&Ylae LS‘)f

I, oYle Sdbl b a4y Jlasl b asly ol
Sy I e o Jliw Cond )0 Wlgs oo 0,5 5 00ld
Ja.».b),c Cound By ‘oo)f 0)‘5 | Cyo yo L)T A_:‘5.>
ATt gewly o )8 Ceond Ol L e ) Al 4
e 3l eaisoll Ceond FL 0ldS 0,28 L g 00,5
9 E9rd Ay olper g 0ad Ll Fuly plgiea
W ) K g oodd 0 d Sledbsl SSL e o)LL

g oo 3] g Jlsw sl y

N wy ey
T ey ANFA
a1 Y| oty

el ok g ot [0 =2 a

Sy oubais b doliy 31 2led (Y - JSS)
OYIgw gy
(Figure-3). Representation of the program
created for question extraction
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“data": [

“title": "saas JuS",
“paragraphs”: [
{

"qas": [
{

“answers": [
(

“answer_start": 00,
“answer_end": Qv,
“text™: "o 28 uid o8 oS vl lsls o Jlsle I

"oy & Sains leS”
ble™: false,
boadanan-adfo-ferc-aatv-rrersrd. frad”

{
answers”: [
{
“answer_start":
“answer_end": \TT,
rext™: “sy )l ans”
)
]

"question”: "$iol ks & S 3 Saxs JS”,
"is_impossible”: false,
"id Tfrab-Ac))-rard-bada-oc-orerbrvbs”

}
1
. “context™: " e oy s Sains JuS las tcud vaz b ol ool )l 28) gl il 355 0 gl ol
’
]
bl

FarsiQUAD Bl bl jLisLle aigas .(F- JS)

(Figure-6). Sample structure of the FarsiQuAD
dataset file
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python ./src/run_squad.py \
—-model type bert \
"m-a:iel:nameic-ripatn "${model}™ \
——do train \
—do eval \
—-train file $DATA DIR/FarsiQA V1 Train.json \
"preciziifile 5DAf?~;:‘IR/Farsiéﬁiﬁliiva;.jSOn \
--learning_rate "${learning rate[@]}" \
--num_train _epochs "${num train epoch[@]}" \
—-max seq length 384 \
--doc_stride 128 \
--output_dir
"QuestiongAnswer JFmodel/${model} learning rate=${learning rate} num t
rain_epoch=${num_train epoch}" \ B - -
--per _gpu eval batch size=256 \
--per gpu train batch size=4 \
--save_steps 5000

Jow gu)g.oi Gl ouds ol Cop ySwl digos (Y — JSC&)
(Figure-7). Sample script executed for model training
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(Table - ¥). Hyperparameter Settings for Model Training

YAY max_seq_length

\YA doc_stride

£ Batch_Size

5e-5 , 3e-5 APV AP
Yy 8 teel Jorl e slass

syl Lopj gldoe a>ye ol o

4 Gslygiom 4y (10 5 0adonls (bjgel eadslsie
ol eela ()b

e bert-base-multilingual-uncased

o distilbert-base-uncased
e bert-base-multilingual-cased-finetuned-dutch-

squad2”

e bert-base-parsbert-uncased
o bert-fa-base-uncased

e bert-fa-zwnj-base

o distilbert-fa-zwnj-base
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dgos il ool &l gla Jow Sl azg b
2 & oo 3l ol ai Iy G yim lrosls
oozl by wisgs 03,51 o & 1y (6 g gl L3 al> e
ouds sl 0 Sy sl e 5 Biel Skl ez ||
ools ijgal sue « PersianQA o S 4 FarsiQuAD

4 Learning Rate

5 epoch

® https://huggingface.co/henryk/bert-base-multilingual-cased-
finetuned-dutch-squad2
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(Table -1) Comparison of FarsiQuAD with PersianQA

Persian Farsi Farsi
QA QUAD QuAD Lo 5 dunslia
V2 V1
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! https://pytorch.org

2 https://github.com/huggingface/transformers
3https://github.com/huggingface/transformers/blob/main/exampl
es/legacy/question-answering/run_squad.py
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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 - ¥).Hyperparameter Settings for
Training Two Persian Language Question Sets
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Yos doc_stride
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(Table -4) F1 Metric Results for Models Trained on

FarsiQuAD Data at Different Learning Rates and
Training Stages

iy Joe ol "(53)6' nGe-5) | n5e5) | n(5e-5)
ol | oy | 8D | e® | e
bert-m-cased 84.92 83.73 84.83 83.71
bert-m- 8311 | 8362 | 8384 | 8268
uncased
distilbert-
N 5399 | 5764 | 4785 | 56.10
’g'm'mberta' 8148 | 8178 81.35 80.01
ase
bert-parsbert- | g, o4 | ga93 | 8309 | 8243
uncased
bert-fa-
ey 8538 | 8488 | 8510 | 8435
bert-fa-zwnj 79.21 79.29 80.10 80.06
distilbert-fa- | 7995 | 7777 | 7783 | 7767
zwnj

b oadi 390l sl Jue (sl 339 waldid slxa (8 = Jgu2)
§ &S0l gy yo FarsiQUAD o sls
@ylito jgel Jol 0
(Table -5). Precision Metric for Models Trained on
FarsiQuAD Data at Different Learning Rates

and Training Stages
n3e- 5y | n(e- | n(Se-

igel Ghe e Jas 5) n(g(e7;5) 5) %)

PR 6(3) 6(3) 6(7)
bert-m-cased 76.95 | 76.55 | 75.53 | 75.63
bert-m- 75.13 | 75.23 | 74.92 | 73.10
uncased
distilbert- 38.98 | 43.76 | 32.79 | 40.10
uncased
xIm-roberta- 7218 | 72.69 | 70.86 | 70.05
base
bert-parsbert- 7655 | 76.24 | 73.60 | 73.30
uncased
bert-fa-base- 7716 | 76.14 | 76.04 | 75.33
uncased
bert-fa-zwnj- 68.53 | 70.05 | 71.78 | 69.85
base
distilbert-fa- | 6593 | 67.82 | 66.70 | 67.41
Zwnj
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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

igel Sley oo ol o ol E1
oo

bert-m-uncased 76.04 85.56
distilbert-uncased 39.09 55.86
bert-parsbert-uncased 76.24 86.15
bert-fa-uncased 76.24 86.15
bert-fa-zwnj-base 72.18 82.24
distilbert-fa-zwnj 68.02 79.47
bert-m-cased-

finetuned-dutch- 77.97 86.81
squad2
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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
Language Test Data

T iy s
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ool d

bert-m-uncased 64.12 80.51

distilbert-base- 31.48 4906

uncased

bert-parsbert- 64.55 8121

uncased

bert-fa-uncased 65.34 81.09

bert-fa-zwnj- 50.78 75.81

base

dlstl_lbert-fa- 56.17 79 69

zZwnj

bert-base-m-

cased-dutch- 68.40 83.26
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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

L Joo ol &80 gl Fi
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
Joe ijgel 0l atuie sdellawdds (w40
leosloacgome 4w b lojer Oygods aibjois
P9 1S (0 dgne ) B (o5 lae 4 oadplge
sadioalsajgal (Sl oo 4y S (5 ckend @l S50
2,10 ()8 Gl a ailySS

OB ¥ adud b b Jue Sijgel b —F-Y-F
FarsiQuAD

Gl s e, ol L3 GBols eolsacgene 9:&}"

OA 2bo F oLl VFeY JLlo



PSRN

i

L ob) &b 9

i

gl boablie Gl ool glopslie jslaieay
s 4 g ab ools Lijeel FarsiQUAD Eols ¥ o les

Sy (29>

6-Refrence &=l —F

[1]. Rajpurkar, P., Zhang, J., Lopyrev, K., & Liang,
P. Squad: 100,000+ questions for machine

comprehension of text. arXiv preprint
arXiv:1606.05250, 2016.
[2.  Yuanjun Li, Yuzhu Zhang, Question

Answering on SQUAD 2.0 Dataset, s.
University, Editor, 2018.

[3]. d'Hoffschmidt, M., Belblidia, W., Brendlé, T.,
Heinrich, Q., & Vidal, M. FQUAD: French
question answering dataset. arXiv preprint
arXiv:2002.06071, 2020.

[4]. Moller, T., Risch, J., & Pietsch, M.
Germanquad and germandpr: Improving non-
english question answering and passage
retrieval. arXiv preprint arXiv:2104.12741,
2021.

61 ¥s4d, HdBX, &

o

|=<. KorQuAD:

71 ASSHE It ot=0] oS H HIO|HA.
St g EItes| steYuE=EE, 539-541,
2018.

[61. 20, 24d5Y, oAy, AR, & AFX|
KorQUAD 2.0: #EM 7|AS3HE <t
oh=0f Ho|SH G O] 41

H = 0tsts| =2 X|, 47(6), 577-586, 2020.

[7]. So, B., Byun, K., Kang, K., & Cho, S. Jaquad:
Japanese question answering dataset for
machine reading comprehension. arXiv preprint
arXiv:2202.01764, 2022.

[8]. Ayoubi MY Sajjad & Davoodeh Persianga: a
dataset for persian question answering.
https://github.com/SajjjadAyobi/PersianQA,
2021.

[9]. Mozafari, J., Fatemi, A., & Nematbakhsh, M.
A. BAS: an answer selection  method using
BERT language model. arXiv  preprint
arxiv:1911.01528, 2019.

[10]. Vaswani, A., Shazeer, N., Parmar, N.,
Uszkoreit, J., Jones, L., Gomez, A. N., ... &
Polosukhin, 1. Attention is all you need.
Advances in neural information processing
systems, 30, 2017.

[11]. Devlin, J., Chang, M. W., Lee, K, &
Toutanova, K. Bert: Pre-training of deep
bidirectional  transformers  for  language
understanding. arXiv preprint
arXiv:1810.04805, 2018.

[12]. Farahani, M., Gharachorloo, M., Farahani, M.,

& Manthouri, M. Parshert: Transformer-based

model for persian language understanding.

Neural Processing Letters, 53(6), 3831-3847,

2021.

OA 2bs F oLl VFeY JLlo

A adtie gwyy ol 50 Ceiren a2 )l as)o
Ohigeliem BB 0l b g albjuin ©jgoa oS pla o
sl bas ole Jaw g aijls Joud LB zuls casloays
olin ol il o [hjgel (o, B 5l e Ail;SS

VR

& S Ao -0
S50k sladae 5l oslital (53938059, S8 L

Sis; b oaioRle Jl o bdse ol gess
OFS poaites glajae il b eSS Ly LS
e 650k Gkl (b lagl; by i
potde WlFioe Gaoe 65k sladoe Wsdioo >
) ootie Sbagsmivna g ail adls 055 0 1) e
sleJow o sleallB 5l aies mul o4
el byl canlie 2] Eat por Bos (5 5L,

4 Gmbgheyy aieby 0b B tagh cnl 5o
9k (s es Wl ) Gees 5550k b ol ()L
B Ob) & bgwlg e p Cdx degera | S0l
ol s ol ol lp 1, FarsiQUAD ol g ags
S Gree 6x50k glados Gojsel o wilgie ol
P amiysted ($Bigel mlie Cudgaze b Jyene sbay
9 gly dpde S oo

5 allie YO« 5l i baools 2l seiul Sliles sl

3 09565 b lie Ll 5l g soliiul aiges slaallia
b s Ollgem oSkl oledl Jols cilises slvojs>
8oy (S5 s s s Jols S ilio s
A pladl Jlgw Jlimes 5l i olass

[Vl jeppis jlislo 5l lagae (bi9el (sl
b 0L b osdono bigel iy Joe Cutin slass
Lvy] ParsBert. [VV] BERT) gm0 (sla Jow Jols
. [YoIXML. [YflRoBERTa. [\Y] DistilBERT
5 o)l ol oy oge b as” ([V#] XML-RoBERTa
ooy Sldes g ooliiwl wiloads oy jijgel aibjouz b
sl FarsiQUAD ) 5ols (g9, » ddze bigel b Ll
A

ol Baes (6,50l o Jue eeda anlol o
g FarsiQUAD s )b L3 Bols g0 ez b b Jue
by B0l dcgexe 4w g PersianQA
Uoigel (owedS5I SQUAD  PersianQA. FarsiQuAD)

A5 ool



5 Fomae Ghe 0,5 JLoliul Oy e Jedoxo

ol il Sle S oKiils adecin gac

5wl @yle lasl asblly glas
keyvanrad@aut.ac.ir

[13]. Sanh, V., Debut, L., Chaumond, J., & Wolf,
T. DistilBERT, a distilled version of BERT:
smaller, faster, cheaper and lighter. arXiv
preprint arXiv:1910.01108, 2019.

[14]. Liu, Y., Ott, M., Goyal, N., Du, J., Joshi, M.,
Chen, D., ... & Stoyanov, V. (2019). Roberta: A
robustly optimized bert pretraining approach.
arXiv preprint arXiv:1907.11692.

[15]. Lample, G., & Conneau, A. (2019). Cross-
lingual language model pretraining. arXiv
preprint arXiv:1901.07291.

[16]. Conneau, A., Khandelwal, K., Goyal, N.,
Chaudhary, V., Wenzek, G., Guzman, F., ... &
Stoyanov, V. (2019). Unsupervised cross-
lingual representation learning at scale. arXiv
preprint arXiv:1911.02116.

[17].  Persian Wikipedia. Available from:
https://github.com/miladfa7/Persian-Wikipedia-
Dataset

251 emles )5 81y (g8 Olga
FoeealS (oo aLB) ;3 1) 09>
oBails 5l segian 92 S
5 08,5 il il Sl aio
Sh9p S15SS semiils (9STea

s ,sbd sl oolaiul 4y wieadde liol el egiae

5 it Sloje ple )o (eoras (hea il (nos

Oike il ) sbeaiw; tul Coaio b ) wigy

5 Fyman Shgr o Jlo (5yglid crmb by A3l

Ll )1 092 55 5,5 g

D3 el O le liy) aallly Sles
Forutanrad@gmail.com

Sl lB )5 (e y9 iy

S8 (pwiipe iy 5o 1) S9>

Sl oyl S b

5 el Caio g e elSiils

e Gl e ) 09 s

ARiils 5l oledbl g slis

ol o glisl cwles ST il e wydedan

@il B g Sledbl (,5ld cale 095 gae 5 Lol

Lol gl SIb g oBiils cqian Ghen g J S

ol sl Wl le Gl aBdles g0 iyl sloate;

salls 5 Cledbl g)5k8 (owaie (b 0L

3t

5l el O)le lagl asbll, glas
mhourali@mut.ac.it

OA 2bo F oLl VFeY JLlo


https://github.com/miladfa7/Persian-Wikipedia-Dataset
https://github.com/miladfa7/Persian-Wikipedia-Dataset
mailto:Forutanrad@gmail.com
mailto:mhourali@mut.ac.it

