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Summary

Vietnamese is the native language of over 98 million people in the world. However, existing
Vietnamese Question Answering (QA) datasets do not explore the ability of the models to
perform advanced reasoning and provide evidence to explain the answer. We introduce
VIMQA, a new Vietnamese dataset with over 10,000 Wikipedia-based multi-hop quest
answer pairs. The dataset is human-generated and has four main features:

(1) Questions require ady over multiple paragraphs
(2) Sentence-level supporting facts

(3) Various types of reasoning

(4) The dataset isin a low [
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—
®
* Wikipedia Graph: Hyper-links are useful
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questions.
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Example of VIMQA

Paragraph 1, Joha O'Shea:
Johs Francis O'Shea fuinh sy 30 thing 4 nlis 1981) 1 mit cvu u thi) bng 06 ngess inelang vl hiln 1 hde luyke viin 401 =t cho

Neading 2] Sn & Watererd, 0Shas ia nhd Manchestr Urited nim i 17 10 b v dih 9 ahus it rorg ahing chs thi da aeg

i & Promies Lusgoe. |3 Ash Shes & moi i 1 cho Manchaster Lisited, buo gim ch thi mn treng mot tein di gip Tettenham

Hotspu.

Tenslcio: (1] ko Fraecis OShee Bur 30 Ased 1881 s e Wik former Jostbaker and currse st teae couch Jo fadng. 1) B i

Weterfond, 0'Sheo joned Maschestes Unied of he oge of 17 avd oneaf he League

Paragraph 2, Maschester Usited F.C:

4] Clu lae b Birg &5 Manchaster United [ifing Anh: Manchaster United Fostsal Oub, hay ngle gon & MU hay Man Lte) 1h mie cu lec b
béng A chuyin nghibp c6 try sir el O Traflord, Do Manchestis, Arh. 15] Chu lac b dang ches 1l Gidi bng b Mgosi hang Arh, g 4l haeg
dhu trarg hi thing béry & Anh.

Translotion: 4] Muschester Unked Footbal) Club (Englsh: Manchester Uniled Footboll Ciud, or simply MU or Man U1d) & o prafessianal
foctbal clut based ot OV Trofford, Greater Manchester, England. [5] The clud s in the Enghsh Pramier League, Ihe tap divisios in Engish
Jocebal.

Quastion: Clu foc b Jehn O° 17 10 o8 tre s f the clut in which Job O'Shea jained whes he mas 17 peors
ol bosed?)

Answer: Ol Tratloed
Supporting facts: 2,

* Paragraph Pairs Selection: We first get a title A from the feasible titles
list and then sample an edge (A,B) in the Wikipedia graph where B is
also in the feasible titles list. A and B are then presented to the crowd
workers to create QA data. Multi-hop questions can be created by
asking question about the bridge entity B.

* Annotation by Crowd Workers: A working interface is provided for
the crowd workers to create multi-hop questions from the given two
paragraphs. Three crowd workers who are researchers with
Vietnamese native language anr d the VIMQA d Only
examples that are verified by more than one worker are added to the
dataset.

Processing and Normalizing

* Accent Unicode encoding: Accented letters in Vietnamese such as “a4”
can be encoded using either a single Unicode point (U+00E1) or two
Unicode points (combining acute accent - U+0301 and lower-case
letter A - U+0061) depending on the encoding software. Different
encodings look the same to humans but are interpreted differently by
computer models. All accented Vietnamese letters are normalized to
single Unicode points in VIMQA.

* Accent position in words: “hoa” and “"hoa” are the same word in
Vietnamese, but the accent is put at different characters and can be
interpreted differently by computer models. These words are
normalized based on the official dictionaries.

Data Analysis

Figure: Distribution of question types in VIMQA
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Types of answers in VIMQA

Figure: Distribution of question lengths in VIMOA
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V.  Comgaring two entities

V. identifying the Negation factor to answer Yes/No questicns

V.. identifying the Entity Swap to answer Yes/No questions.

List of Vietnamese Central Question Words

Experimental Results

Answer EM Answer F1
Settings Methods T Bor ot
mBERT 56.63 55.03 27 70.50
XLM-RoBER Ttgue 47.35 4376 62.70 59.38
Gold Only XM RoBERTag . 30.14 4975 66.42 65.64
TnfoXTMp,e 50,54 905 67.68 6576
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BM25 + XLM-ROBER Tty 2931 29.11 40.04 39.47
Dl BM25 + XLM-ROBERTS | upe 32.20 3230 03 2380
BM25 + InfoXLMpeee 36.19 139 4159 4582
BM2S + InfoX LMy 3140 310 4324 4253
Human §7.40 9126

Performance of the evaluated methods on the dev and test set of VIMQA in two benchmark settings.

VIMQA UIT-ViQuAD Comparison of the models on VIMQA (Gold Only
EM Fl M F1 setting) and UIT-ViQUAD. The models are
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AsswerType % Examplecs) Group  English COW Vietamese COW
YeslNo = ":‘m;“"""‘ YesiNo  Copulas (is. are) Phii khéag, Ding khong
ey A (docs, did)
i > waeh o
Dmemndtime 12 190K thi k§ ) i i Tedin Nhis Tog Whal Wi Lag
(1908 e mign af King Tron Nen Borg) What andizal number ‘Thi mily, The 2ao nhitu
Pewa 11 Beajarin Frankin, Ngayéa Mo Troeg Who Whe Ai
Gooup [ Ong 6 The Beakes, Rapublic Roos By whom B &
Tue/Nickoame 5 Oug hobag chac pop, Quf DY How How mny Bao nhibe
(King of Pop, Red Drrila) How often Bao liva i les
Ovfioal Number 4 hang thi, hyrg o How g Bao li
How far Bao x
e * When  When Khi nio
Proper wown ® Where Whene O di. Ty diva
(1 Tovo Sexy, Mg eskmic o) Way Why Vi san, T2l sa0
Common nous 3 bod hoc, rln b mang crka
(edrninivy, King eodbver)
Oer 2 g tide by bl oMl Inoeener
(reith an bswrner-comenind devier)
Benchmark settings
* Gold Only setting tests the ability to
perform multi-hop reasoning to
ou!pul the answer and sentence-level
ing facts to explain its answer.
The mode s ave provl with two Name e Usage ¥ Examples
gold Paragrap anda I mormal questions  train 1018
requiring multi-hop reasoning waintard  hardquestions  train 4023
« Distractor setting tests the abili der Rard questions. vahdation 1003
find the answer and su poningt’aas "‘:“ edquesions  wm m'::":

when there are noises rom the
distracting paragraphs. The models
are presented with ten paragraphs

0 gold parasraphs and eight
dnstra:tors) and must locate the
answer and supporting facts in the
correct paragraphs.

Data splits of VIMQA

Conclusions

We propose VIMQA, a multi-hop QA dataset in the Vietnamese
language. We also propose a pipeline for collecting multi-hop QA
examples that can be generalized for all languages. The efficiency of the
pipeline is proved via the detailed analysis in VIMQA. The experimental
results indicate that VIMQA is challenging for competitive approaches
in both single and multiple hop QA, and that our VIMQA dataset is a
good resource for Vietnamese and cross-lingual QA models.



