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Abstract: While exam-style questions are a fundamental educational tool serving a variety of purposes, manual
construction of questions is a complex process that requires training, experience and resources. Automatic question
generation (QG) techniques can be utilized to satisfy the need for a continuous supply of new questions by streamlining
their generation. However, compared to automatic question answering (QA), QG is a more challenging task. In this work,
we fine-tune a multilingual T5 (m'T5) transformer in a multitask setting for QA, QG and answer extraction tasks using
Turkish QA datasets. To the best of our knowledge, this is the first academic work that performs automated text-to-text
question generation from Turkish texts. Experimental evaluations show that the proposed multitask setting achieves
state-of-the-art Turkish question answering and question generation performance on TQuADv1, TQuADv2 datasets and
XQuAD Turkish split. The source code and the pretrained models are available at https://github.com/obss/turkish-

question-generation.
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1. Introduction

Question generation (QG) is the task of generating questions from a given context and, optionally, some answers.
The research on QG has been developing exponentially with the task getting more popular in education [1, 2],
commercial applications such as chatbots and dialogue systems [3, 4] and healthcare [5].

Early works in QG were based mainly on human-designed sophisticated syntactic rules to transform
a declarative sentence into the corresponding question. These tasks mainly relied on handcrafted feature
extraction from documents. A method for generating multiple-choice tests from instructional documents (e.g.,
textbooks or encyclopedias) was proposed in [6]. In this work, domain-specific terms were extracted using
the term frequency approach, and the sentences including the retrieved terms were transformed into questions
using the parsed syntactic information of the sentence. In [7], the input text is first simplified with a set of
transformations to produce multiple declarative sentences. Then, a declarative sentence is transformed into
a set of possible questions by syntactic and lexical transformations. However, being based on rule-based
transformations, these methods are not applicable to other languages and question styles. A preliminary
work provides an implementation plan for rule-based question generation from Turkish texts using syntactic

(constituent or dependency) parsing and semantic role labeling systems [8]. In the QG part, manually generated
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templates and rules are used. However, the proposed method is not fully automated considering the manual
selection of templates and its rule-based nature. Moreover, the paper does not provide sufficient technical details
and no follow-up paper giving the details of the planned implementation is available.

Recently, many neural networks based techniques have been proposed for QG. An encoder-decoder
architecture of an LSTM-based Seq2Seq model is adopted in [9]. Both the input sentence and the paragraph
containing the sentence are encoded via separate bidirectional LSTMs [10] and then concatenated. This
representation is then fed into the decoder, which is a left-to-right LSTM, to generate the question. The decoder
learns to use the information in more relevant parts of the encoded input representation via an attention layer.
Later models included target answer in the input to avoid questions that are too short and/or broadly targeted,
such as “What is mentioned?”. Some models have achieved that by either treating the answer’s position as an
extra input feature [11, 12] or by encoding the answer using a separate network [13, 14]. Moreover, position
embeddings have been used to give more attention to the answer words closer to context words. Some utilized
additional decoders to predict the question words (when, how, why, etc.) before generating the question [15].
LSTM-based Seq2seq models struggle to capture the paragraph-level context that is needed to generate high
quality questions. Seq2Seq model was extended with answer tagging, maxout pointer mechanism and a gated
self-attention encoder [12]. A multistage attention to link long document context with targeted answer is used
in [16].

Transformer based models have been dominating the NLP research in tandem with QG research lately.
These models are capable of capturing longer and comprehensive contexts more effectively than their prede-
cessors, mainly LSTM-based Seq2Seq based models. Named entity recognition (NER) is used in [17], as a
(preprocessing) task before the application of a transformer based model. In the work, they first extract a
variety of named entities from the input text and then replace these entities with named entity tags for better
generalization. Superior performances have been reported by applications of QG task that were proposed by
those using a large transformer based language model (LM). A pretrained BERTurk for QG was adopted in [18§]
and three models were proposed using BERTurk for QG, sequential question generation with BERTurk using
the previous decoded results, and finally highlighting the answer in the context which yielded a performance
improvement. A pretrained GPT-2 for QG is used in [19] in a straightforward way by preparing inputs in a
particular format. The model is evaluated in several ways such as context-copying, failures on constructing
questions, robustness and answer-awareness.

An example question generation project using transformers in a specific framework is available! but
its sentence tokenization pipeline is specific to English language, presents the results on an English dataset,

emphasizes limited input types (highlight and prepend) and does not have a peer reviewed publication.
Moreover, there is a publicly shared work based on fine-tuning mT5-small model [20] on Turkish dataset
for question generation task?. However its sentence tokenization pipeline is not adapted to Turkish language,
it is not clear whether the validation set is included in the training, does not present any evaluation results,
emphasizes limited input types (only highlight) and does not have a peer reviewed publication.
In this work, in order to fully automate the question generation process from Turkish texts using a

single model, we propose a multitask fine-tuning of mT5 model [20]. To the best of our knowledge, this is

Lquestion_generation (2020). Neural question generation using transformers [online]. Website https://github.com/patil-
suraj/question generation [accessed 04 07 2021].

2multitask-question-generation (2021). Turkish Multitask MT5 [online]. Website https://github.com/ozcangundes/multitask-
question-generation [accessed 04 07 2021]
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the first comprehensive academic work that performs automated text-to-text question generation from Turkish
texts. The main contributions can be summarized as the adaptation of a sentence tokenization pipeline for the
highlight input format and benchmarking of the mT5 model for Turkish question generating and answering
on the TQuADvl, TQuADv2 and XQuAD datasets in multitask and single-task settings with different input
formats (highlight/prepend/both).

The model we explored, mT5, is a variant of T5 [21], which is a flexible transformer model used in
sequence-to-sequence NLP tasks. T5 is an encoder-decoder style language model whose architecture closely
follows the original Transformer [22]. It is pretrained on “span-corruption” objective, a special type of masked
language modeling. In this scheme, consecutive input token spans are replaced with a mask token and the
model is asked to reconstruct the original tokens in the spans as training objective. During fine-tuning, various
distinct NLP tasks such as classification and generation are formulated in common text-to-text format in
multitask learning setting. The main difference of mT5 is that it was trained on mC4 dataset, comprising
natural text in 101 languages collected from the public Common Crawl web scrape. Being trained on multiple
tasks and multiple languages, it can readily be fine-tuned on QA, QG and answer extraction tasks in Turkish
language after converting the datasets to the common text-to-text format. As shown in Figure (top), QA task
uses context and question pair as input and answer as target, QG uses answer highlighted context as input and
question as target, answer extraction uses sentence highlighted context as input and answer list with separator
as target. This approach does not require an external answer extraction model or human effort to label the
answers since the same model is used to extract the answers (corresponding to one of the potential questions)

from the context as shown in Figure (bottom).

question answering task

context: <context text>

. 3 <answer text>
question: <question text>

question generation task \ /
g N,
generate question: ... <hl> a,<hl> ... fine-tuned <question text>
mT5
. /
answer extraction task / \_J \
'Ia ™
' !
1 1
1 1
‘ |
i extract answer: ... <hl> s, <hl> ... a; <sep> a, <sep> ... E
1 1
I‘\ ’I'
answer extraction task question generation task
context fine-tuned answer fine-tuned question
mT5 mT5

context

Figure. Multitask fine-tuning of the multilingual pretrained mT5 model (top). The same fine-tuned model is
then used for both answer extraction and question generating task (bottom).
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2. Proposed approach

To convey a fully automated question generation pipeline, we assume that answer may not be given in the
generation phase, and thus we also train the model to find answer a (corresponding to one of the potential
questions) which is a span in the given context ¢. The task is formulated as in Eq. 1 where ¢ denotes the

question targeting the answer a and ¢’ is the context ¢ with highlighted tokens for sentences containing answers.
P(g,alc) = P(alc') - P(qgla,c) (1)

Answer extraction task is formulated as P(a|c’) where context and answer pairs are used from {context,
question, answer} triplets from SQuAD style dataset. Context ¢ is first preprocessed to highlight the target
answers, and the preprocessed context ¢’ is used as an input and answers are used as in training.

Question generation task is formulated as P(q|a,c) where {answer, context} pairs are used as input and,
in training, question for the given answer is used as the target. If an answer is provided with the context, the
answer extraction step is skipped, otherwise answer extraction is done before question generation.

When providing the inputs to text-to-text transformer, different parts of the input ¢, a, g are separated
by a separator. In both single-task and multitask QG setting, we apply three different input format styling:
prepend, highlight and both. In prepend format, we prepend the base input text with a task specific prefix as in

b

T5 [21]. For example, for QG task we prepend the base input format with “generate question : ” prefix. In
highlight format, we wrap the answer text in the context with a special <hl> (highlight) token similar to [20].
The both input format contains both prepend and highlight input formats.

In the single-task setting, we modify each sample to train separate models for QA and QG tasks. In
generation phase, QA task requires a context and a question and QG task requires a context and an answer
as input. In the multitask setting, we train the model to perform answer extraction, question generation
and question answering tasks simultaneously. For answer extraction task, we put highlight tokens at the
start and end of the sentence that contains the answer to be extracted. For the question generation, the

4

answer of the question to be generated is highlighted [20]. Moreover, we prepend “question”, “context”,
“generate question” , “extract answer” tokens before each sample to help the model distinguish one task from
other. In Figure, the input and target formats of the model during fine-tuning is presented.

In single-task setting, for QG generation task, the answer always needs to be provided along with the
context, whereas in multitask setting the answer is not strictly required to be given.

We adopt the answer-aware question generation methodology [15], where the model requires both the
context and answer to generate questions. Use of the same model for automatic answer extraction in the
multitask setting eliminates the need for manual highlighting of the answer and enables end-to-end question
generation from raw text.

Adapting the current schema to another language involves putting highlight tokens between sentences,
however, this might not be straightforward due to the language dependent nature of the sentence tokenization
part. We needed to carefully design a proper sentence tokenization by manually handling edge cases mostly
caused by abbreviations to mark the end of a sentence correctly in a Turkish text. There are wide options for
sentence tokenization approaches for English text; however, there is no directly available sentence tokenization

tool for Turkish text. We adapted an open-source tool TrTokenizer package® for a sentence tokenization step

3TrTokenizer (2020). Sentence and word tokenizers for the Turkish language [online].
https://github.com/apdullahyayik/TrTokenizer [accessed 24 08 2021]
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as the base tool and adapted it by enhancing the edge cases. These edge cases such as “Ar. Gor.”, “(d. 998 -
6. 1068)”, “Omer b. Abdiilaziz”, etc. are then handled by regular expression based operations. The adapted
Turkish sentence tokenization based answer highlighting, together with extended edge cases, have been provided

publicly in the project repository.

3. Experimental setup and results

We first fine-tune BERTurk [23] and mT5 models on TQuADv2 training split to have the base models. Then
F1 and EM scores are calculated on TQuADv2 validation split and XQuAD Turkish split for experimental eval-
uation. All the experiments have been performed on Nvidia A100 GPU with 80 GB VRAM using Transformers
Trainer [24] on Pytorch [25] backbone.

For the evaluation of QA task performance, widely accepted F1 and exact match (EM) scores [26] are
calculated. Although there is no widely accepted automatic evaluation metric for measuring the QG performance
[27], most of the previous works used the classical metrics such as BLEU [28], METEOR [29] and ROUGE [30].
METEOR applies stemming and synonym matching (in English). Hence, it has been excluded in our experiments
as these processes are not applicable to Turkish. We reported BLEU-1, BLEU-2 and ROUGE-L metrics for

evaluating the QG task performance.

3.1. Datasets

TQuAD* (TQuADv1) is a Turkish QA dataset on Turkish & Islamic Science History that was published within
the scope of Teknofest 2018 Artificial Intelligence competition. TQuADv2 dataset [31] extended the number of
question-answer pairs along with the number of subjects by adding additional paragraphs and question-answer
pairs to TQuADv1, i.e. TQuADvl C TQuADv2. Both of these datasets have the same structure with SQuAD
[26].

XQuAD [32] is a multilingual QA dataset in Arabic, Chinese, German, Greek, Hindi, Russian, Spanish,
Thai, Turkish and Vietnamese languages. It consists of samples professionally translated from the SQuAD 1.1
validation set. The Turkish split of the XQuAD, namely XQuAD.tr, is used to evaluate the fine-tuned models,
for brevity we denote it as XQuAD in the remainder of this paper.

The details of these datasets are provided in Table 1, training sets are used for training the models and
hyperparameter tuning, validation set is used for performance evaluation only. Some examples are presented in

Appendix A.

Table 1. Details for datasets used in the proposed work.

Name Training set Validation set
Paragraphs QA-pairs | Paragraphs QA-pairs
TQuADv1 | 2232 8308 275 892
TQuADv2 | 2400 14224 301 1330
XQuAD - - 240 1190

4turkish-nlp-qa-dataset (2019). Turkish NLP Q&A Dataset [online]. Website https://github.com/TQuad/turkish-nlp-qa-dataset

[accessed 04.07.2021]
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3.2. Hyperparameter tuning

We experimentally evaluated mT5 [20] against BERTurk [23] and, to have a fair comparison, we performed
hyperparameter tuning. For both models, we used grid-search to select the best optimizer type (Adafactor,
AdamW), initial learning rate (Ze-3, Ie-4, 1e-5) and number of training epochs (1, 3, 5, 8, 10, 15, 20). BERTurk-
base language model [23] has been fine-tuned for QA task on TQuADv2 training split, F1 and EM scores have
been calculated on TQuADv2 validation split and XQuAD Turkish split. We selected the set of parameters
which attain the overall best scores in all metrics: AdamW optimizer with a learning rate of 7e-4 and number
of epochs for BERTurk. Similarly, mT5-small language model [23] has been fine-tuned in a multitask setting
on TQuADvV2 training split. Then F1, EM scores for QA samples and BLEU, ROUGE scores for QG samples
have been calculated on TQuADv2 validation split and XQuAD Turkish split. QA and QG results of the best
performing combination can be seen in Tables 2 and 3. We selected the set of parameters which attain the overall
best scores in all metrics: AdamW optimizer with a learning rate of Ze-3 and 15 epochs. For the remainder of
the experiments, these fine-tuned BERTurk and mT5 models with the determined set of parameters have been
used.

Table 2. QA scores of the best performing hyperparameter combination for BERTurk and mT5-small using AdamW as
optimizer.

Model Num. Epochs | Initial Ir | TQuADv2-val | TQuADv2-val | XQuAD | XQuAD
F1 EM F1 EM

BERTurk | 3 le-4 67.1 50.5 53.0 374

mT5-small | 15 le-3 64.8 49.3 48.2 31.1

Table 3. QG scores of the best performing hyperparameter combination for mT5-small: AdamW with initial learning

rate of 1e-3 and 15 epocs.

TQuADv2-val | TQuADv2-val | TQuADv2-val | XQuAD | XQuAD | XQuAD
BLEU-1 BLEU-2 ROUGE-L BLEU-1 | BLEU-2 | ROUGE-L
39.3 32.8 45.6 21.3 14.0 28.5

3.3. Experimental evaluation

According to the TQuADv2 fine-tuning results in Table 4, the proposed mT5 settings outperform the BERTurk
in QA task and multitask setting further increases the QA performance.

To evaluate the question generation performance of the proposed single and multitask settings, we fine-
tuned mT5 model on TQuADv2 training split in both settings. Three different input formats explained in
Section 2 are used and BLEU-1, ROUGE-L scores are calculated on TQuADv2 validation split and XQuAD
Turkish split. According to TQuADv2 fine-tuning results in Table 5, highlight format increases the BLUE-1
scores by up to 1.6 points and ROUGE-L scores by up to 1.7 points compared to prepend format in single-task
setting. Moreover, highlight format increases the BLUE-1 scores by up to 1.2 and ROUGE-L scores by up to
0.8 points compared to prepend format in multitask setting. Moreover, combining both techniques increases

BLEU-1 scores by up to 2.9 points and ROUGE-L scores by up to 3.8 points compared to prepend format.
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Additional experiments have been conducted to evaluate the overall performance of the larger mT5
variants, mT5-base and mT5-large in comparison to BERTurk. QA and QG evaluation results for fine-tuned
TQuADv1 and TQuADv2 are provided in Tables 6 and 7 respectively. According to the QA results in Tables
6, all mT5 variants outperform BERTurk for smaller dataset sizes, BERTurk may outperform mT5-small for
larger dataset sizes. This indicates that mT5 models are always preferable when the data is scarce whereas
regular single-task training may also be used in place of the mT5-small variant when sufficient data is available.
A comparative performance evaluation of mT5 variants shows that increasing the model size improves the
performance significantly for both datasets, especially when switching from mT5-small to mT5-base. While using
an even bigger model, mT5-large, improves the performance, it has a relatively more modest effect. Nevertheless,
this trend of obtaining better scores by increasing the model capacity is consistent with the previous works on
other transformer based models. Comparison of the results for different versions of the TQuAD datasets in
Table 6 and 7 show that, although the TQuADv1 validation scores are higher than TQuADv2 validation scores,
the models trained on the TQuADv2 train set are able to generalize better as indicated by the XQuAD Turkish
split results. This can be attributed to the larger size and better quality of the TQuADv2 dataset.

Table 4. BERTurk-base and mT5-base QA evaluation results for TQuADv2 fine-tuning.

Setting TQuADv2-val | TQuADv2-val | XQuAD | XQuAD
F1 EM F1 EM
BERTurk 67.1 50.5 53.0 374
Single-task mT5 | 71.6 95.1 60.7 40.2
Multitask mT5 | 71.5 56.2 61.1 43.3

Table 5. mT5-base QG evaluation results for single-task (ST) and multitask (MT) for TQuADv2 fine-tuning.

Setting TQuADv2-val | TQuADv2-val | XQuAD | XQuAD
BLEU-1 ROUGE-L BLEU-1 | ROUGE-L
MT-Both mT5 47.6 53.9 27.9 35.8
MT-Highlight mT5 | 45.9 52.5 26.2 34.8
MT-Prepend mT5 | 45.5 52.6 25.0 34.0
ST-Both mT5 46.1 52.6 26.2 34.1
ST-Highlight mT5 | 45.2 52.4 25.8 33.5
ST-Prepend mT5 43.6 50.8 23.4 31.8

For qualitative evaluation, some model outputs from different paragraphs are provided in Appendix B

illustrating consistent and inconsistent (that lacks coherence, not addressing the input answer, etc.) generations.

4. Conclusion

By combining the proposed answer extraction and answer-aware QG modules, it is possible to fully automate
the QG task without any manual answer extraction labor. Automated evaluation metrics on TQuAD validation
set show that the model is capable of generating meaningful question-answer pairs from the context after fine-

tuning. Moreover, results show that the proposed multitask approach has better performance on QA, answer
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Table 6. TQuADv1 and TQuADv?2 fine-tuning QA evaluation results for multitask mT5 variants and BERTurk. MT-
Both means, mT5 model is fine-tuned with Both input formats and in a multitask setting.

TQuADv1 fine-tuning results

Setting TQuADv1-val | TQuADvl-val | XQuAD | XQuAD
F1 EM F1 EM
BERTurk-base 62.5 45.2 42.9 26.6
MT-Both mT5-small | 63.8 48.5 43.5 27.0
MT-Both mT5-base | 72.1 55.8 54.6 35.9
MT-Both mT5-large | 74.7 59.6 62.1 42.9
TQuADv2 fine-tuning results
Setting TQuADv2-val | TQuADv2-val | XQuAD | XQuAD
F1 EM F1 EM
BERTurk-base 67.1 50.5 53.0 374
MT-Both mT5-small | 65.0 49.3 48.8 32.9
MT-Both mT5-base | 71.5 56.2 61.1 43.3
MT-Both mT5-large | 73.3 58.4 65.0 46.7

Table 7. TQuADv1 and TQuADv2 fine-tuning QG evaluation results for multitask mT5 variants. MT-Both means,
mT5 model is fine-tuned with 'Both’ input format and in a multitask setting.

TQuADv1 fine-tuning results

Setting TQuADvl-val | TQuADvl-val | TQuADvl | XQuAD | XQuAD | XQuAD
BLEU-1 BLEU-2 ROUGE-L | BLEU-1 | BLEU-2 | ROUGE-L
MT-Both mT5-small | 37.3 30.1 44.3 19.8 12.7 26.3
MT-Both mT5-base 48.4 41.7 53.6 21.6 14.1 28.3
MT-Both mT5-large | 49.8 43.2 55.2 24.9 16.3 30.2
TQuADv2 fine-tuning results
Setting TQuADv2-val | TQuADv2-val | TQuADv2 | XQuAD | XQuAD | XQuAD
BLEU-1 BLEU-2 ROUGE-L | BLEU-1 | BLEU-2 | ROUGE-L
MT-Both mT5-small | 39.6 32.9 46.5 21.1 13.8 28.4
MT-Both mT5-base | 47.6 41.2 53.9 27.9 20.9 35.8
MT-Both mT5-large | 49.1 42.7 54.3 29.3 21.9 37.5

extraction and QG compared to single-task setting. By combining the prepend and highlight input formats, QG
performance of an mT5 model can be boosted up to 10%.

In the future, further experiments with the multitask model on the other QG tasks such as multiple
choice, true/false, yes/no will be examined and effect of multilingual knowledge in mT5 will be analysed. In

addition, human evaluations could be done to provide further insight about the performances of the methods.
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Appendices

A. Samples from Datasets

Here we provide some samples from datasets for visual inspection. For TQuADv1 (Table 8) and TQuADv2
(Table 9), samples are shown from both training and validation sets, and for XQuAD (Table 10), samples are

shown with tag of validation set only as XQuAD is considered a validation set by itself as a whole. The
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answers are highlighted within the context with green background for ease of reading.

Table 8. Some samples drawn from TQuADv1.

Split

Sample

TQuADv1

Train

Train

context

question
answer

context

question
answer

Constantinus’un yaptig1 etkiye gelince, Schipperges su goriigtedir: Avrupa tibbina bir stratejik
etkide bulunamamigtir. Constantinus’un kiilliyat1 Solerno igin ¢ok énemli olsa da, Avrupa’daki
diger okullara sadece hazirlayici etkide bulunmustur. Bu yargilamasinda Schipperges, tip kitaplar:
resepsiyonunun ilk dalgasmi, iber Yarimadas: iizerinden gergeklesen ikinci dalga ile karsilagtirdig
agisindan hakli olabilir, su kadar var ki, hazirlayici etkinin énemi kiigiimsenemez. Ustelik yal-
nizca bir tanesi miistesna olmak iizere, onun yaklagik yirmi eserin gevirisi daha iyi ¢evirilerle yer-
lerini kaybetmis degil, bilakis onlar yiizlerce y1l Constantinus'un kendi eserleriymis gibi elden ele
dolagmigtir. Constantinus'un Latince’ye aktardig eserlerle iligkisi s6zkonusu oldugunda Schip-
perges onu agirmaci olarak nitelemekten kaginmaktadir. Ona gore, Constantinus'un ¢aligmalar
ahgildik terim “resepsiyon” ile nitelendirilemez, onun yaptigi daha ¢ok baglangictan beri, belirli
bir organik amag i¢in yabanci bilgi malzemesinin bilingli bir koadunasyonu (bir 6gretinin genis
bir kitle i¢gin yorumlanmasi/ serhi) ve adaptasyon formunda islenmesi olarak nitelendirilebilir.
Bu faaliyet igin asimilasyon/ 6ziimseme daha dogru bir ifadedir68. Ama ben sahsen, Schip-
perges’in Constantinus’un Latince’ye aktardigr eserlerle olan iligkisinin tarzina ve gekline yonelik
yaptig1 bu nitelemelerde isabetli davrandigina inanmiyorum. Bence Constantinus’un ¢evirilerinde
s6z konusu olan husus, kendine has bir resepsiyon tarzidir. Constantinus’un, gevirdigi eserlerin
gergek yazarlarimin isimlerini saklamaya asla hakk: yoktu. Bu durum karsisinda onun neden boyle
davrandig sorusunu cevaplandirmak gerekir. 1930 yilinda buna iligkin olarak Hermann Lehmann
soyle demektedir: Constantinus'un bu davramgiyla Salerno’daki yiiksek okulun goziindeki tistiin-
ligiini yiiceltmek istemis olacagindan bagka bir sey diiginemiyorum. Ben daha farkh bir agk-
lamaya variyorum. Buna gore, Constantinus’un kendisine esas aldigi eserlerle olan bu agirmaci
iligkisi birden ¢ok faktorle izah edilebilir:

Schippinges’e gore Constantinus’un ¢aligmalar: hangi terim ile nitelendirilemez?
alisildik terim “resepsiyon” ile

fslam diinyasinda bilimin 16. yiizyilda hala yiiksek seviyede bulundugunu gosteren ¢ok ilging bir
ornegi deskriptif cografya ekoliinden verebiliriz. Bize bu érnegi, Avrupa’da ' Afrikal Leo (Leo
Africanus) olarak tannan el-hasan b. Muhammed el-Vezzan (dogumu yaklagik 888/1483)’dir. Fas
(Fez) sehrinde biiyiimiis ve egitimini almg olan Granada dogumlu bu bilgin, diplomatik hizmetler
yoluyla, 6zellikle kuzey Afrika’da olmak iizere bir¢ok islam iilkesini tamyip bir yazar olarak cografya
ve kartografya ile ilgileniyordu. Istanbul’dan déniig yolculugunda Sicilyali korsanlarn eline esir
diigmiis, ilk olarak Napoli’ye daha sonra Roma’ya satilip Papa X. Leo tarafindan 6.1.1520 yilinda
bizzat Papa’nin adiyla Giovanni Leo olarak vaftiz edilmisti. Italya’daki ikameti sirasinda Italyanca
ogrendi ve Arapca 6gretti. Yazar olarak faaliyetlerini Roma ve Bologna'da devam ettirdi. Afrika
cografyasi diginda kuzey Afrikali 30 bilginin biyografilerini iceren diger bir eser derledi. Afrika
kitabini esaretinin 6. yih olan 1526’da Italyan dilinde tamamladi. 935/1529 yilinda Tunus’a dondii
ve orada Miisliiman olarak 6ldii.

el-Hasan b. Muhammed el-Vezzan isimli bilgin avrupa’da nasil taninmaktadir ?
Afrikali Leo

Val

context

question

answer

Pardus i¢in mevcut igletim sistemleri, bagta Linux olmak {izere incelendi, agik kaynak yazihm
metodolojisi (yéntem bilimi) ve felsefesi ayrintih olarak cahsildi. Bu incelemeler sonrasinda, 2003
yili sonbaharinda, Linux temelli, agik kaynakli, olabildigince GPL lisanslama yontemini kullanan
bir igletim sistemi dagitimi olusturulmasina karar verildi. Pardus Projesi'nin hayata ge¢mesi,
2004 yili baginda teknik ekibin gekirdeginin olusturulmasiyla basladi. Bu asamada Tiirkiye'nin
Linux ge¢misi, mevcut ve planlanan dagitimlar, agik kaynak ve Linux camias: ve girisimleri de goz
oniine alimarak, var olan bilgi birikimi ve deneyimden en {ist diizeyde yararlanmanin yollar1 arandi.
Sonugta ulusal isletim sistemi gelistirilmesinde gorev almas: en uygun kisiler Tiirkiye'nin dort bir
yanindan segilerek TUBITAK/UEKAE biinyesinde bir araya geldiler.

Pardus’un 2004 yili baglarinda hayata gegirilen projelerinde calisacak en uygun kigiler
hangi kurulusun catis1 altinda toplanmiglardir?

TUBITAK/UEKAE
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Table 9. Some samples drawn from TQuADv2.

Split

Sample

TQuADv2

Train

context

question

answer

Hiinkédr Iskelesi Antlagmasi ile iki devlet arasmda olugan ittifakin hatirast olmak iizere
Rus askerlerinin ordugéh kurduklar: yere bir amt dikilmistir (zamaninda yapilmig graviirii igin
bk. Kutluoglu, rs. nr. 7, 8). Amtm iki cephesinde Tiirkce ve Rusca olmak iizere iki devlet
arasindaki dostlugu tebcil eden musralar, Istanbul halkinin bu gelisme kargismda duydugu infiali
aksettirmemektedir. Muhafazakar ¢evrelerin Rusya’ya karsi duymakta oldugu nefret ve ézellikle II.
Mahmud aleyhine sarfettikleri sozler, Avusturya elgisi Baron von Stiirmer’in raporlarinda goriilen
ve padigah1 “sarhos, ¢ilgin, gavur” olarak niteleyen kayitlarla da sabittir. Rus ittifakina kars: duyu-
lan bu infialin arkasinda, Mehmed Ali Paga’min biitiin Avrupa’da pek etkili olan ve biiyiik para
gilicii ile devreye sokup bagar ile ylirtittigii propaganda faaliyetlerinin oldugu agiktir.

Hiinkar Iskelesi Antlagmas ile iki devlet arasinda olugan ittifakin hatirasi olmak iizere
nereye bir amit dikilmistir ?

Rus askerlerinin ordugéah kurduklar yere

Train

context

question
answer

Ferhat Paga Antlagmasi, ITI. Murat déneminde, 21 Mart 1590 tarihinde, Osmanh Devleti’yle Safevi
Devleti arasinda imzalanmg bir barig antlagmasidir. Ferhat Pasa Antlagmasi, 1578-1590 tarih-
lerindeki Osmanh-Safevi Savasi’mi sona erdirmistir. Ferhat Paga Antlagmasi duraklama déneminin
ilk antlagmasidir. Ferhat Pasa Antlagmasi Istanbul’da imzalanmistir. Ferhat Paga Antlagsmasi
sonucunda Tebriz, Karabag, Giircistan, Dagistan ve Sirvan Osmanlilara birakildi. Ferhat Paga
Antlagmasi ile Osmanhlar dogudaki en genis sirlarma ulagmislardir. Ferhat Pasa Antlagmasi,
III. Mehmet déneminde, Safeviler tarafindan ihlal edilmigtir.

Ferhat Paga Antlagmasi nerede imzalanmigtir?

fstanbul’da

Val

context

question
answer

Mehmed Ali Paga'nin kargi propagandasindan ve genel bir infialden ¢ekinen Babiali'nin filonun
Bogaz diginda Stizeboli agiklarinda demir atmas: teklifleri ise etkisiz kaldi. Rus filosunun Bogaz’a
gelmesi kargisinda ne Fransa'nin Mehmed Ali Pasa yanlsi politikasinda, ne de Ingiltere’nin 1srarla
siirdiirmekte oldugu tesbit edilen ilgisiz tutumunda biitiin diplomatik tegebbiislere ragmen herhangi
bir degisiklik gérmeyen Babiali, bagsehrin miidafaas icin Rusya kara kuvvetlerinin de getirilme-
sine karar verdi (1833 Mart sonlar1). 5000 kisilik bir Rus kuvveti 5 Nisan'da Istanbul’a gelerek
Beykoz'da karaya ¢ikip Hiinkar Iskelesi'nde karargah kurdu. O siralarda Misir kuvvetleriyle anlas-
mak {izere Kiitahya'da goriismeler siirdiiriilmekteydi. Nihayet Adana’nin da “muhassilhik” olarak
brahim Paga’ya biralilmasi, Misir ve biitiin Suriye vilyetlerinin, diger bir ifadeyle I. Selim’in 1516
Mercidabik ve 1517 Ridéniye zaferleriyle ele gegen biitiin yerlerin, Mehmed Ali Pasa’ya terkiyle
varilan uzlagma neticesinde Misir meselesinin birinci safhasi sona ermis ve bu tevcihati ihtiva eden
ferman 6 Mayis’ta Mehmed Ali Paga’ya gonderilerek iki taraf arasindaki ihtilafa gimdilik son ver-
ilmisti. Misir kuvvetlerinin Toroslar’n ote taraflarina gekilmesi isi baglamig olmakla beraber Rus
kara ve deniz kuvvetlerinde herhangi bir toparlanma gozlenmedigi gibi, 5 Mayis 1833’te ¢arin biiyiik
yetkilerle yolladigi olagan iistii elgisi Aleksey Orlofun (Alexej Orlow) Istanbul’a gelisi yapilan bu
yardimin faturasimin agir olacagina isaret etmekteydi. Nitekim Orlof, iki devlet arasinda 3 Ocak
1799’da yapilan antlagmaya benzer bir savunma ittifala teklif etmekte gecikmemistir. Ote yandan
Rusya'min kara ve deniz kuvvetlerini geri gekmemesi Ingiltere ve Fransa'mn donanma niimayisgler-
ine yol agmaktaydi. Ortak harekat, Bogazlar’dan gegerek Rus kuvvetlerini geri gekilmeye zorlama
tegebbiislerine kadar varan temayiiller gosterdiyse de Rus ittifak teklifinin Babiali tarafindan red-
dine yeterli olmadi. ilk esaslari Ahmed Fevzi Paga ve Orlof arasinda tesbit edilen goriigmelere
daha sonra Serasker Hiisrev Paga ve Reisiilkiittab Akif Efendi ile Rus elgisi Butenef de katildi. lk
toplant1 26 Haziran’da 'Hiisrev Pasa’min Emirgan’daki yalisinda yapild: ve 8 Temmuz’daki ikinci
toplantida antlagma burada imzalandi. Antlagmanin yapilmasindan iki giin sonra Rus filosu ve
sayilarn 13 veya 15.000’e varan kara kuvvetleri Karadeniz’e ¢ikmak iizere Bogaz'dan hareket etti.

8 Temmuz’daki ikinci toplantida antlagma nerede imzaland: ?

Hiisrev Paga’nin Emirgan’daki yalisinda

Table 10. Some samples drawn from XQuAD.

Split

Sample

XQuAD

Val

context

question

answer

Peyton Manning,iki farkli takimi birden fazla Super Bowls’a gitmesinde énderlik eden ilk kilit
oyuncu oldu. Ayrica, 39 yasinda bir Super Bowl’da oynayan en eski oyun kurucu oldu. Gegmis
rekor, Broncos™u 38 yaginda Super Bowl XXXIII'te galibiyete gotiiren ve su anda Denver'mn Futbol
Operasyonlar1 Bagkan Yardimcisi ve Genel Midiir’ii olan ' John Elway 'in ellerindeydi.

Bir Super Bowl’da oynayan en yagh kilit oyuncu olma rekorunu daha 6nce kim elinde
bulunduruyordu?

John Elway

Val

context

question
answer

Polonya’daki bélgesel ayrilma temel birimi bir komiindiir (gmina). Bir sehir aym zamanda bir
komiindiir - ancak kent tiiziigii ile. Hem gehirler hem de komiinler bir belediye bagkam tarafindan
yonetilmektedir - ancak komiinlerde belediye baskam vogt’tur (Lehge’de wojt), ancak sehirlerde
- burmistrz’dir. Baz1 daha biiyiik sehirler, bolgedeki bolimmenin ikinci seviyesindeki birimler
tarafindan sahip olunan gorev ve ayricaliklar gibi yetkileri elde ederler - ilgeler veya powiat 'lar.
Bu yetkilere 6rnek olarak bir otomobil tescili verilebilir: bir gmina otomobilleri kaydedemez, bu
bir powiatin gorevidir (yani bir kayit numarasi, bir arabanm gmina’ya degil, hangi powiat’a
kaydedilmis olduguna baghdir). Bu durumda biz sehir, ilge veya powiat grodzki hakkinda
konusuyoruz. Bu sehirler 6rnegin Lublin, Krakov, Gdansk, Poznan’dir. Varsova’da, ilgelerinde
ek olarak bazi powiat’larmm yetkileri bulunmaktadir - daha o6nce belirtilen araba kaydi gibi.
Ornegin, Wola ilgesinin kendi kamit1 vardir ve Ursynéw bolgesi- kendi (ve Wola’nin otomobillerinin
Ursynéw’unkinden bagka bir kayit numarasi) vardir. Ancak, érnegin Krakéw’daki ilgelerde powiat
haklar1 yoktur, bu nedenle Krakéw’daki kayit numaralar tiim ilgelerde aym tiptedir.
Polonya’daki bolgesel ayrimlardaki ikinci seviye nedir?

ilgeler veya powiat
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B. Model Outputs

Here we provide some sample question generation results from TQuADv2 dataset for visual inspection. For

sample consistent (Table 11) and inconsistent (Table 12) question generations, results are shown. The answers

are highlighted within the context with green background for ease of reading.

Table 11. Some consistent question generation results from TQuADv2.

Split

Type

Text

Val

context

generated question
gold question
gold answer

Turkeell , Tirkiye merkezli teknolojik iletigim operator sirketidir. GSM, 2G , 3G , 4G ve 4.5G
operatoriidir.  GSM 900, UMTS2100, LTE800, LTE900, LTE1800, LTE2100, LTE2600 tecknolo-
jilerini kullanarak hizmet vermektedir. Kuruldugu giinden bu yana, lisans bedeli de dahil olmak
iizere, yurt icerisinde, Turkcell ileriye doéniik hedeflerinde 18 milyar Lira yatirim yapmayi hede-
flemigtir ve yiizbinlerce Tiirk vatandagmna is istihdam saglamistir.

Turkcell hangi frekanslar iizerinden hizmet vermektedir?

Turkeell hangi frekanslar {tizerinden hizmet vermektedir?

GSM 900, UMTS2100, LTE800, LTE900, LTE1800, LTE2100, LTE2600

Val

context

generated question
gold question

gold answer

Turkeell 11 Temmuz 2000 yilindan itibaren Istanbul borsasinda hisselerini satiga gikardigimdan
beri New York Borsasi'nda listelenen ilk Tiirk girketi olmugtur. Turkcell’in hissedar yapis: agagidaki
gibidir: %51 Turkcell Holding A.S’ye ait, %0.05 Cukurova Holding A.S’ye, %13,07 Sonera Holding
B.V'ye, %1,18 MV Holding A.S’ye aittir ve serbest payda ise %34,7 dir. 2011’in Aralk aymnda
Sonera Holding ve Cukurova Grubu dogrudan ve dolaylh olarak sirasiyla Turkcell’in hisse senedinin
yaklagik %37.1 ve %13.8’ini sahiplendiler. Cukurova Grubu 2005 yilmin mart aymda TeliaSonera’ya
hissesinin biiyiik bir kismim satti. O zamandan beri bu iki firma anlagip anlagamama konusunda
tartigiyorlar. 2009 yilinin Agustos aymda Uluslararas: Ticaret Odasi Cukurovanin Turkcell Hold-
ing igindeki kalan tiim hisselerini TeliaSonera‘ya dagitmasmin gerektigi durumunda bir hiikiim
yaymladi.

Turkcell hisselerini Istanbul borsasinda hangi tarih itibariyle satiga gikarmigtir?
Turkeell hisselerini Istanbul borsasinda hangi tarih itibariyle satisa ¢ikarmistir?

11 Temmuz 2000

Val

context

generated question
gold question
gold answer

Kemaleddin ibn Yunus ya da Musa ibn Yunus (dogum yili ve yeri: 1156 Musul - 6liim yih ve yeri:
1241 Musul). Astronom, matematikgi ve Islam bilgini.Tam adi Musa bin Yunus bin Muhammed bin

ise Ebu’l-Feth'tir, lakab1 Kemaleddin olup ayrica |ibn-i Yunus ve Mewsili diye
de bilinir.ilk egitimini babasi Seyh Yunus Rizauddin’in yamnda fikih ve hadis ilimleri 6grendi,
ardindan Bagdat’taki Nizamiye Medreselerinde okumaya devam etti. Burada Serafeddin el-
Tusi’den matematik derslerini aldi, ardindan Batlamyus un Almagest adli eserini de 6grenir. Ardin-
dan Musul’a déndii, Emir Zeyneddin Camii'nde dersler verdi. lim 6gretmeye elverisli olarak inga
edilen bu cami Kemaliyye Medresesi olarak amldi. Kisa zamanda gohreti etrafa yayilan Musa
Kemaleddin ibn Yunus pek ¢ok ¢evreden gelen talebelere ilim 6gretti.

Musa Kemaleddin ayrica hangi isimlerle bilinir?

Kemaleddin ibn Yunus lakab1 diginda hangi isimlerle bilinir?

bn-i Yunus ve Mewsili
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Table 12. Some inconsistent question generation results from TQuADv2.

Split

Type

Text

Val

Val

Val

context

generated question
gold question
gold answer

context

generated question

gold question
gold answer

context

generated question
gold question
gold answer

Sark meselesi temel hatlariyla iki o6nemli siire¢ten olugmaktadir. Bunlardan birincisi
’1071-1683’ yallar1 arasindaki Sark Meselesi’dir . Bu tarihler arasinda Avrupa, Tirklere karst
savunmaya ge¢misg, Tirkler ise fetihlere iz kazandirarak akincilarimi Avrupa topraklaria gonder-
migtir. Bu ilk siire¢ olan Sark Meselesinde temel amag Tiirkleri Anadolu’ya sokmamak, Tiirklerin
Anadoluw’daki ilerleyigini durdurmak ve Tiirklerin Rumeli'ye girigini engellemektir. Istanbul’un
Tirkler tarafindan fethini engellemek isteyen Avrupa devletleri, Tiirklerin Balkanlar tizerinden
Avrupa iclerine dogru ilerleyigine engel olmak igin birgok politikalar izlemisler ve bu politikalarda
Sark Meselesinin ilk planli durdurma safhasim olusturmaktadir.

Sark Meselesi’nin temel hatlariyla iki 6nemli siiregten biri ne zamandir?

Sark meselesi temel hatlariyla iki 6nemli siiregten olugmaktadir. Bunlardan birincisi nedir?
’1071-1683’ yillar1 arasindaki Sark Meselesi’dir.

Maksimum Giig Noktasi izleyicisi (MPPT): Panellerden gelen enerjiyi diizenleyerek siirekli en
yiiksek gii¢ tiretimini saglayan bir cihazdir. Bunu yapmak i¢in akim degistirmektedir. Burada
gikan akim ile batarya sarj edilmektedir. Yarig sirasinda en yiiksek 15A sarj degeri goriilmiigtiir.
Bu cihaz sayesinde akiilerimizi daha kisa siirede garj edecek akimi segebiliyoruz.

Maximum Giig Noktasi izleyicisi akiilerimizi daha kisa siirede sarj edecek hangi akimi
degistirmektedir?

Yang sirasinda ulagilan en yiiksek sarj degeri kag amperdir?

15A

EK 33. Madde 1. paragraf: Ulusal egemenlik kapsamindaki uydu yoriinge pozisyonlarimm haklari,
yonetimi ve igletme yetkisine sahip olmak ve bununla ilgili yiiktimliiliikleri yerine getirmek, adina
kayitl ve diger operatorlere ait uydular isletmeye vermek ya da verilmesini saglamak, bu uydular
igletmek, ulusal ve yabanci operatérlere ait uydular tizerinden haberlesme ve iletim alt yapisim
kurmak, igletmek ve ticari faaliyette bulunmak iizere, bu Kanun ile kurulug ve tescile iligkin
hiikiimleri hari¢ olmak tizere 6762 sayili Tiirk Ticaret Kanunu ve 6zel hukuk hiikiimlerine tabi,
Tiirksat Uydu Haberlesme ve Isletme Anonim Sirketi (Tiirksat A.S.) unvam altinda bir anonim
sirket kurulmugtur.EK 33. Madde 3. paragraf: Tiirksat A.9'nin hisselerinin tamam Hazine
Miistesarligima aittir. Ancak, Hazine Miistesarligimin miilkiyet hakk: ile kir pay1 hakkma halel
gelmemek ve kamunun pay sahipliginden kaynaklanan biitiin mali haklar1 Hazine Miistesarhginda
kalmak kaydiyla, Hazine Miistesarhgimin Tirksat A.S.deki pay sahipligine dayanan oy, yonetim,
temsil, denetim gibi hak ve yetkileri Ulagtirma Bakanlig1 tarafindan kullamilir. 800 civarinda
televizyon ve radyo data yaym vardir. Sirket; televizyon ve radyo yaymcihgi, Kablo TV hizmeti,
internet baglantis, veri transferi, VoIP gibi hizmetleri sunmaktadir.

Tiirksat’in kag adet uydu yapis1 vardir?
Tirksat A.S kag adet televizyon ve radyo yaymm vardir?
800 civarmda
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